
ELECTROCHROMIC DEVICE CROSS REFERENCE TO RELATED
APPLICATIONS This application claims the benefit of
U.S. Provisional Patent Application No. 61/018966,
filed January 4, 2008, the disclosure of which is
incorporated by reference herein in its entirety.
FIELD [01] The present disclosure relates to
electrodes, methods of forming electrodes and
electrochromic articles including such electrodes.
BACKGROUND [02] Electrochromic materials undergo a
reversible change of color due to their oxidation or
reduction. Devices incorporating these materials have
been utilized in the construction of mirrors,
displays, and windows for example. Nanoparticle based
films can be useful in many electrochemical
applications, examples of which include electrochromic
devices, batteries, and solar cells. It is often
desirable, given the final application of the device,
for an electrochromic device to be optically
transparent. Methods of producing optically
transparent electrochromic devices and articles are
therefore also desirable. BRIEF SUMMARY [03] Disclosed
herein is an electrode that includes a transparent
substrate having a first and second surface; a
conductive layer disposed on the second surface of the
substrate; and an electrode layer disposed on the
conductive layer, wherein the electrode layer includes
doped tin oxide nanoparticles and an organic binder,
and wherein the electrode layer is transparent. [04]
Also disclosed herein is an electrochromic article
that includes a counter electrode including: a
transparent substrate having a first and second
surface; a conductive layer disposed on the second
surface of the substrate; and an electrode layer
disposed on the conductive layer, wherein the
electrode layer includes doped tin oxide
nanoparticles, andan organic binder, wherein the
electrode layer is transparent; and an electrolyte
layer disposed on the counter electrode. [05] Also
disclosed herein is a method of forming an electrode
that includes the steps of coating an electrode
coating composition on a transparent substrate, the
electrode coating composition including: doped tin
oxide nanoparticles, organic binder and at least one
solvent; and drying the coated electrode coating
composition to remove at least a portion of the at
least one solvent from coated electrode coating
composition. BRIEF DESCRIPTION OF THE DRAWINGS [06]
The disclosure may be more completely understood in
consideration of the following detailed description of
various embodiments of the disclosure in connection
with the accompanying drawings, in which: [07] The
figures are not necessarily to scale. Like numbers
used in the figures refer to like components. However,
it will be understood that the use of a number to
refer to a component in a given figure is not intended
to limit the component in another figure labeled with
the same number. [08] FIG. 1 illustrates an exemplary
electrode as disclosed herein; [09] FIG. 2 illustrates
an exemplary electrochromic article as disclosed
herein; [10] FIG. 3 illustrates an exemplary
electrochromic article as disclosed herein; [11] FIG.
4 is a reflectance spectra of the electrochromic
article prepared in Example 2; and [12] FIG. 5 is a
transmission spectra of the electrochromic article
prepared in Example 2. DETAILED DESCRIPTION [13]
Unless otherwise indicated, all numbers expressing
feature sizes, amounts, and physical properties used
in the specification and claims are to be understood
as being modified in all instances by the term
"about." Accordingly, unless indicated to the
contrary, the numerical parameters set forth in the
foregoing specification and attached claims
areapproximations that can vary depending upon the
desired properties sought to be obtained by those
skilled in the art utilizing the teachings disclosed
herein. [14] The recitation of numerical ranges by
endpoints includes all numbers subsumed within that
range (e.g. 1 to 5 includes 1, 1.5, 2, 2.75, 3, 3.80,
4, and 5) and any range within that range. [15] As
used in this specification and the appended claims,
the singular forms "a", "an", and "the" include plural
referents unless the content clearly dictates
otherwise. Thus, for example, reference to a
composition containing "a nanoparticle" includes two
or more nanoparticles. As used in this specification
and the appended claims, the term "or" is generally
employed in its sense including "and/or" unless the
content clearly dictates otherwise. [16] Disclosed
herein is a method of forming an electrode that
includes coating an electrode coating composition on a
substrate, wherein the electrode coating composition
includes doped semiconductive particles, organic
binder and at least one solvent, and drying the
coating composition to remove at least a portion of
the at least one solvent from the coated electrode
coating composition. [17] The electrode coating
composition as disclosed and utilized herein generally
includes doped semiconductive particles, organic
binder and solvent. The doped semiconductive particles
function to provide desired electrical and optical
properties to the articles formed using the electrode
coating composition. The electrode coating composition
can contain one kind of doped semiconductive particle,
or more than one kind of doped semiconductive
particle. The electrode coating composition can
contain one size (or average size) of doped
semiconductive particle or more than one size (or
average size) of semiconductive particle. [18] In an
embodiment, the doped semiconductive particle can be a
doped metal oxide particle. Doped metal oxide
particles that can be utilized in the electrode
coating composition can include doped metal oxide
nanoparticles. Generally, nanoparticles are particles
that have a diameter of less than about 1000
nanometers (nm). In another embodiment, the metal
oxide particles are nanoparticles that have a diameter
that renders them opticallytransparent when they are
included in an electrode layer. In an embodiment, the
metal oxide nanoparticles have an average diameter of
not greater than about 100 nm. In an embodiment, the
metal oxide nanoparticles have an average diameter of
not greater than about 50 nm. In an embodiment, the
metal oxide nanoparticles have an average diameter of
not greater than about 30 nm. As used herein, "average
diameter" refers to the average nominal diameter of a
particle. In an embodiment, the metal oxide
nanoparticles have an average diameter of not greater
than about 20 nanometers. In another embodiment, the
metal oxide nanoparticles have an average diameter of
not greater than about 15 nanometers. [19] The doped
metal oxide particles that can be utilized in the
electrode coating composition can include those doped
with Group III or Group V elements. In an embodiment,
the doped metal oxide particles can be doped with
boron (B), aluminum (Al), gallium (Ga), indium (In),
thallium (Tl), nitrogen (N), phosphorus (P), arsenic
(As), antimony (Sb), and bismuth (Bi) for example. In
an embodiment, the doped metal oxide particles can be
doped with antimony (Sb), indium (In) and phosphorus
(P), for example. In an embodiment, the doped metal
oxide particles can be doped with phosphorus (P) for
example. [20] The doped metal oxide particles that can
be utilized in the electrode coating composition can
include any metal oxide that has or can be made to
have semiconductive properties. In an embodiment, the
metal oxide is a Group IV oxide. Exemplary Group IV
oxides that can be utilized include silicon oxide (SiO
), germanium oxide (GeO ), and tin oxide (SnO2), for
example. In an embodiment, the metal oxide is tin
oxide (SnO2) . [21] Doped metal oxide particles for
use in the electrode coating composition can be
obtained commercially or can be made. Exemplary
phosphorus doped tin oxide particles that can be
utilized in an electrode coating composition as
discussed herein can be obtained from Nissan Chemical
America Corporation (Houston TX). Alternatively,
phosphorus doped tin oxide can be produced according
to methods known to those of skill in the art. One
such exemplary method for producing phosphorus doped
tin oxide can be found in U.S. Patent No.
5,720,904.[22] The amount of doped semiconductive
particles present in the electrode coating composition
are generally at a level that provides the desired
optical and electrical properties while maintaining
electron mobility throughout the layer that is formed
thereby. In an embodiment, the doped semiconductive
particles account for about 5% to about 50% by weight
of the total electrode coating composition. In an
embodiment, the doped semiconductive particles account
for about 15% to about 30% by weight of the total
electrode coating composition. In an embodiment, the
doped semiconductive particles account for about 20%
to about 25% by weight of the total electrode coating
composition. In an embodiment where the doped
semiconductive particles are phosphorus doped tin
oxide particles, they can account for about 22% by
weight of the total electrode coating composition.
[23] Electrode coating compositions as discussed and
utilized herein also include an organic binder.
Organic binders are generally materials that can
function as viscosity modifiers, have film forming
properties, can add mechanical strength to films that
are formed therewith, or some combination thereof. The
electrode coating composition may contain one organic
binder or more than one organic binder. Generally, the
at least one organic binder has at least a minimal
solubility in the electrode coating composition.
Generally, the at least one organic binder material is
compatible with other components, such as the solvent
in the electrode coating composition. Also, the at
least one organic binder is generally compatible with
the other components of the electrode coating
composition so that a homogenous solution is created
and maintained when the electrode coating composition
is formed. It is also generally desirable that the
organic binder not be soluble in other materials that
it may come in contact with. A specific example of
this includes the organic binder material being
insoluble in the electrolyte with which the counter
electrode may be in contact with in an electrochromic
article. [24] In one embodiment, organic binder
materials that can be utilized include high molecular
weight polymers. Exemplary materials include, but are
not limited to polyethylene oxide (PEO), polyvinyl
alcohol (PVA), polyacrylic acid (PAA) and poly
(meth)acrylates for example. In one embodiment, the
organic binder is an alkyl cellulose ether. Examples
of alkyl cellulose ethers include, but are not limited
to methyl cellulose, or ethyl cellulose, including
derivatives thereof such as hydroxypropyl methyl
cellulose and hydroxyl ethylcellulose. In one
embodiment, a methyl cellulose ether is utilized.
Suitable methyl cellulose ethers are commercially
available from Dow Chemical (Midland MI). Specific
examples of methyl cellulose ethers that can be
utilized include METHOCEL E4M from Dow Chemical. [25]
The amount of organic binder included in the electrode
coating composition is generally at a level that
provides desired mechanical stability and allows the
electrode coating composition to be evenly coated onto
the surface. In an embodiment, the organic binder
accounts for about 0.5% to about 5% by weight of the
total electrode coating composition. In another
embodiment, the organic binder accounts for about 1%
to about 3% by weight of the total electrode coating
composition. In another embodiment, the organic binder
accounts for about (1%) by weight of the total
electrode coating composition. [26] Electrode coating
compositions as discussed and utilized herein also
include at least one solvent. The at least one solvent
generally functions to mix the organic binder and the
doped semiconductive particles together (as well as
any optional components) to form a homogeneous
composition. The at least one solvent can also
function to allow the electrode coating composition to
be coated onto a substrate. In one embodiment
therefore, any solvent that can accomplish these
function(s) can therefore be included in an electrode
coating composition. Electrode coating compositions
disclosed herein can generally include one solvent, or
more than one solvent. The desired viscosity of the
electrode coating composition depends at least in part
on the particular coating method that will be used
(and in some cases therefore the identity and amount
of the at least one solvent). [27] In an embodiment,
the solvent system and the drying method can be
adjusted to allow the "dried down" doped tin oxide and
binder components to form a film having good substrate
adhesion and high optical transparency. The rate of
drying of the solvent is at least partially dictated
by its vapor pressure (VP). Examples of slow drying
polar solvents include N-methylpyrrolidone (VP 0.5
mmHg at 25 0C) and dimethyl formamide (VP 2.7 at 20
0C). Examples of faster drying polar solvents include
ethanol (VP 59.3 mm Hg at 20 0C), methanol (VP 128 mm
Hg at 20 0C). In an embodiment, when the binder is a
hydrophilic alkyl cellulose ether, the at least one
solvent is a polar solvent. In an embodiment, the at
least one solvent is a solvent with a high vapor
pressure for example, asolvent with a vapor pressure
greater than about 50 mm Hg at 20 C). In an
embodiment, the at least one solvent is a polar
solvent with a high vapor pressure. In one embodiment,
the electrode coating composition can include water.
In an embodiment, the at least one solvent can include
an alcohol, an acetate such as ethyl acetate (VP 100
mm Hg at 27 0C), a ketone such as 2-butanone (VP 7 1
mm Hg at 20 0C), or a combination thereof. In an
embodiment, the at least one solvent includes water
and an alcohol. In yet another embodiment, the
electrode coating composition includes water and
methanol as solvents. In an embodiment, any portion of
the solvent (or solvents) can be a component of one of
the other components in the electrode coating
composition. In an embodiment for example, the doped
semiconductive particles can be added to the electrode
coating composition in a solution containing at least
one of the solvents, a portion of one of the solvents,
more than one solvent, or a portion of more than one
solvent. [28] The amount of solvent included in the
electrode coating composition is generally at a level
that provides a composition that can be homogeneously
coated on a surface, can be relatively easily dealt
with from a process standpoint, and can be dried in a
reasonable amount of time. In an embodiment, the
solvent accounts for about 50 % to about 90% by weight
of the total electrode coating composition. In an
embodiment, the solvent accounts for about 65% to
about 75% by weight of the total electrode coating
composition. In an embodiment, the solvent accounts
for about 70% to about 75% by weight of the total
electrode coating composition. [29] In an embodiment
where the electrode coating composition includes water
as at least part of the solvent, the water can
generally account for about 0% to about 90% by weight
of the total electrode coating composition. In another
embodiment where the electrode coating composition
includes water as at least part of the solvent, the
water can generally account for about 25% to about 50%
by weight of the total electrode coating composition.
In another embodiment where the electrode coating
composition includes water as at least part of the
solvent, the water can generally account for about 30%
to about 40% by weight of the total electrode coating
composition. In another embodiment where the electrode
coating composition includes water as at least part of
the solvent, the water can generally account for about
35% to about 36% by weight of the total electrode
coating composition.[30] The electrode coating
composition can also include optional components.
Optional components can be added to affect properties
of the composition that may be relevant to the coating
of the composition for example. For example,
surfactants, defoamers, leveling agents, dispersants,
UV light absorbers or hindered amine light stabilizers
could be added to the electrode coating composition.
The identities and amounts of such optional additives
would be known to one of skill in the art attempting
to modify a particular property of the electrode
coating composition. [31] The electrode coating
composition as discussed above can be coated on a
substrate using methods as generally known to one of
skill in the art. Generally, coating methods that can
produce substantially uniform coatings are utilized.
Examples of such methods include, but are not limited
to, knife coating, screen printing, extrusion coating,
gravure coating, reverse gravure coating, spin coater,
dip coater, roll coater, slide coater, slot coater,
curtain coater, ink jet coating and metering rod
(Meyer bar) coating. [32] The electrode coating
composition as discussed herein is coated onto a
substrate. The type of substrate that can be used will
depend at least in part on the final application and
purpose of the article that is being fabricated. In
one embodiment, the substrate can be transparent. The
substrate can be either rigid or flexible. Embodiments
disclosed herein provide the advantage of utilizing
low drying temperatures which allows plastic
substrates to be utilized. Examples of substrates
include but are not limited to glass, polyethylene
terephthalates (PETs), polyimides, polyethylene
naphthalates (PENs), polycarbonate, poly (ether
etherketone) (PEEK), poly (ether sulfone) (PES),
polyarylates (PAR), and polycyclic olefin (PCO). The
substrate can also be a component of another device or
the surface of another device or structure. The
thickness of the substrate can vary based on the final
application and purpose of the device that is being
fabricated. In an embodiment, a substrate that has a
thickness that is at least about 2 mils (about 50 mm)
can be utilized. In another embodiment, a substrate
that has a thickness that is at least about 5 mils
(about 127 mm) can be utilized. [33] The substrate can
also include a conductive layer, on which the
electrode coating composition is applied. The
conductive layer can include, but is not limited to,
metal oxides such as indium tin oxide (ITO), tin
oxide, fluorine doped tin oxide (FTO), zincoxide, and
antimony doped tin oxide (ATO). In other embodiments,
vapor-deposited or electroless plated transparent
metal films can be made using gold (Au), or silver
(Ag); composites containing conductive nanowires; or
thin carbon or metal grids can be utilized as the
conductive layer. In one embodiment, a highly
conductive polymer film, such as a highly conductive
poly(3,4-ethylenedioxythiophene (PEDOT) film, can be
coated (by appropriate methods) onto a substrate to
function as the conductive layer. [34] One of skill in
the art will also understand, having read this
specification, that a commercially available metal
oxide coated substrate can also be utilized as the
substrate and conductive layer as discussed in this
particular embodiment. In embodiments that utilize a
metal oxide coated substrate, the coating thickness of
the conductive layer can generally be quantified by
the resistivity of the sheet. The sheet resistivity is
generally measured in ohms/sq. Generally, substrates
that have a conductive layer that has a sheet
resistivity from about 10 ohm/sq to about 300 ohm/sq
can be utilized. In an embodiment, substrates that
have a conductive layer that has a sheet resistivity
from about 20 ohm/sq to about 150 ohm/sq can be
utilized. Such conductive coated substrates are
commercially available from a number of sources,
including but not limited to, Sheldahl (Northfield,
MN),Techni-met (Windsor, CT) and 3M Company (St. Paul,
MN). [35] Generally, the electrode coating composition
is coated onto the substrate (whether it includes a
conductive layer or not) at a wet thickness that is
sufficient to provide a coating having a desired
thickness once dried. In an embodiment, the electrode
coating composition can be coated onto the substrate
at a thickness from about 0.2 mils (5.08 mm) to about
4 mils (100.8 mm). In an embodiment, the electrode
coating composition can be coated onto the substrate
at a thickness from about 0.4 mils (10.16 mm) to about
1.8 mils (45.7 mm). In an embodiment, the electrode
coating composition can be coated onto the substrate
at a thickness from about 0.5 mils (12.7 mm) to about
1.5 mils (38.1 mm). [36] In an embodiment, the
electrode coating composition can be coated using a
Mayer bar in the range of a number 24 to a number 46.
These bars will produce coatings having dry
thicknesses of about 0.25 mil (6.3 mm) to about 0.54
mil (13.7 mm). In another embodiment, the electrode
coating composition can be coated using a number 75
Mayer bar, which will produce a coating having a dry
thickness of about 0.72 mil (18.3 mm).[37] After the
electrode coating composition is coated onto the
substrate the coated layer of electrode coating
composition is then dried. Drying the coated electrode
coating composition forms an electrode layer.
Generally, drying functions to remove at least a
portion of the solvent from the coated electrode
coating composition layer. In an embodiment, drying
functions to remove substantially all of the solvent
from the coated electrode coating composition. [38]
Drying can generally be carried out as is known to one
of skill in the art. In an embodiment, drying can be
carried out while controlling the temperature. In an
embodiment, drying can be carried out at a temperature
that is higher than average room temperature (25 C).
In an embodiment, drying is carried out at or below
about 300 C. In an embodiment, drying is carried out
at or below about 150 C. In an embodiment, drying is
carried out at or below about 120 C. In an embodiment,
drying is carried out at or below about 110 C. In an
embodiment, drying can be carried out at about 110 C.
The thickness of the coating may affect the
temperature of drying, e.g. a thinner coating may be
able to be dried at lower temperatures than a thicker
coating could be. One of skill in the art would know
how to affect drying of the coated electrode
composition by controlling the temperature of drying.
For example, a convection oven can be utilized. [39]
Drying can also be carried out while controlling air
flow around the coated electrode composition. In an
embodiment, drying is carried out with air flow that
is increased from normal conditions. In an embodiment,
drying is carried out with forced air circulation. In
an embodiment, drying can be carried out with at least
13 cubic feet/minute of air (e.g. fresh air at about
70 F) intake with the exhaust for that intake being 75
cubic feet/minute at 350 F air temperature. One of
skill in the art would know how to affect drying of
the coated electrode composition by controlling the
airflow. For example, a forced air oven, can
accelerate the drying process. [40] Drying can also be
carried out while both controlling the temperature and
the air flow. In an embodiment where the electrode
coating composition is coated onto a flexible
substrate, drying can be carried out at a temperature
below about 120 C and with forced air circulation.[41]
Methods of fabricating electrodes or electrochromic
articles can also include further steps, other than
those specifically discussed herein, that may be
desirable for manufacturing layers or structures on
the article. One of skill in the art would know
particular layers or structures that may be desirable
and would also know exemplary methods of making the
structures. [42] An example of an electrode that can
be made using methods disclosed herein is depicted in
FIG. 1. FIG. 1 shows electrode 100 that includes an
exemplary substrate 110 upon which an exemplary
conductive layer 120 is disposed, and upon which an
exemplary electrode layer 130 is disposed. The
substrate 110 and the conductive layer 120 were
discussed above. The electrode layer 130 can result
from drying the coated electrode coating composition.
The electrode layer 130 is generally conductive, has a
relatively low haze, has a relatively high clarity,
and has a relatively high total transmission within
the visible range. [43] The electrode layer generally
has a (dry) thickness from about 0.1 mil (2.54 mm) to
about 0.8 mil (20.32 mm). In an embodiment, the
electrode layer generally has a thickness from about
0.12 mil (3 mm) to about 0.54 mil (13.7 mm). In an
embodiment, the electrode layer generally has a
thickness from about 0.25 mil (6.3 mm) to about 0.54
mil (13.7 mm). [44] The electrode layer will generally
include doped semiconductive particles, organic
binder, and any optional additives that were included
in the electrode coating composition. Drying the
coated electrode coating composition removes at least
a substantial portion of the solvent that was present
in the electrode coating composition. [45] The amount
of doped semiconductive particles present in the
electrode layer can be at a level that provides the
desired electrical properties while maintaining
mobility throughout the layer. In an embodiment, the
doped semiconductive particles account for about 85%
to about 99% by weight of the total electrode layer.
In an embodiment, the doped semiconductive particles
account for about 92% to about 96% by weight of the
total electrode layer. [46] The amount of organic
binder included in the electrode layer can be at a
level that provides desired mechanical stability. In
an embodiment, the organic binder accounts forabout 1%
to about 15% by weight of the total electrode layer.
In another embodiment, the organic binder accounts for
about 1% to about 12% by weight of the total electrode
layer. In another embodiment, the organic binder
accounts for about 4% to about 8% by weight of the
total electrode layer. [47] An electrode in accordance
with this disclosure, which is made up of the
electrode layer in combination with the substrate and
the conductive layer is generally relatively
conductive. In an embodiment, the electrode generally
has a conductivity on the order of at least 102
ohms/square. In an embodiment, the electrode generally
has a conductivity on the order of 103 ohms/square.
[48] An electrode in accordance with this disclosure,
which is made up of the electrode layer in combination
with the substrate and the conductive layer generally
has a relatively low haze. In an embodiment, the
electrode generally has a percent haze that is not
greater than about 15%. In an embodiment, the
electrode generally has a percent haze that is not
greater than about 5%. In an embodiment, the electrode
generally has a percent haze that is not greater than
about 2%. [49] An electrode in accordance with this
disclosure, which is made up of the electrode layer in
combination with the substrate and the conductive
layer generally has a relatively high clarity. In an
embodiment, the electrode generally has a percent
clarity that is at least about 90%. In an embodiment,
the electrode generally has a percent clarity that is
at least about 95%. In an embodiment, the electrode
generally has a percent clarity that is at least about
99%. [50] An electrode in accordance with this
disclosure, which is made up of the electrode layer in
combination with the substrate and the conductive
layer generally has a relatively high total
transmission. In an embodiment, the electrode
generally has a percent total transmission that is at
least about 80%. In an embodiment, the electrode
generally has a percent total transmission that is at
least about 85%. The transmission at specific
wavelengths of electrodes as disclosed herein can also
be determined. In an embodiment, the transmission at
550 nm may provide the largest change from the clear
to the dark state of the electrochromic device.[51]
Electrodes and electrode layers as disclosed herein
can be utilized within larger electrochromic articles.
An example of such an electrochromic article can be
seen in FIG. 2. Such an exemplary article includes a
counter electrode 225, and an electrolyte layer 240.
In such an embodiment, the electrolyte layer 240 is
disposed on the counter electrode 225. The counter
electrode 225 in this embodiment can include the
electrode exemplified in FIG. 1, and described above.
[52] The electrolyte layer functions to facilitate the
transfer of electrical charge from a ground potential
or a current source. Examples of electrolytes that can
be used to form the electrolyte layer include, but are
not limited to, solvent based liquid electrolytes,
polyelectrolytes, polymeric electrolytes, solid
electrolytes, gel electrolytes, and UV curable
electrolytes. Examples of specific electrolyte salts
that can be utilized include, but are not limited to
poly(vinyl imidazolium halide) and lithium iodide,
poly(vinyl pyridinium salts), LiN(CF SO (commercially
available as Fluorad HQ 115 from 3M, St. Paul MN),
LiCF3(SO3) (lithiumtriflate) (commercially available
from 3M, St. Paul MN). LiClO4, LiPF6, and LiBF4. [53]
A curable electrolyte can also be utilized. An example
of a curable electrolyte is disclosed in US Patent
Application 11/566,509, filed on December 4, 2006,
entitled "CURABLE ELECTROLYTE", the disclosure of
which is incorporated herein by reference. [54] An
embodiment of an electrochromic article can also
include an optional release liner 245 positioned on
the electrolyte layer 240 (depicted in FIG. 2). The
release liner 245 can be formed of any useful material
such as, for example, polymers or paper and may
include a release coat. Suitable materials for use in
release coats include, but are not limited to,
fluoropolymers, acrylics and silicones designed to
facilitate the release of the release liner 245 from
the electrolyte layer 240. Such an embodiment could be
useful if the counter electrode/electrolyte were
manufactured and sold separately from the remaining
components of an electrochromic device. [55] Yet
another embodiment, an example of which is depicted in
FIG. 3 includes a counter electrode 225 that includes
a first substrate 210, a first conductive layer 220,
and an electrode layer 230; an electrolyte layer 240;
and a working electrode 260. The counter electrode
225, and the electrolyte layer 240 are generally as
described above.[56] The working electrode 260 can be
fabricated by any method known to those of skill in
the art. Exemplary methods of forming working
electrode 260 include, but are not limited to
printing, electrodeposition, electrophoretic
deposition, sputtering, and vapor coating. U.S. Patent
No. 5,825,526 and U.S. Patent No. 5,919,571, the
disclosures of which are incorporated herein by
reference, provide two specific examples of methods of
fabricating a working electrode. In another
embodiment, the working electrode 260 can be formed as
disclosed in the patent applications entitled
"Electrochromic Device", U.S. Patent Application No.
11/566,548 and "Electrochromic Device Based on Layer
by Layer Deposition" U.S. Patent Application No.
11/566,541, which were both filed on December 4, 2006,
the disclosures of which are incorporated herein by
reference. [57] As one of skill in the art will
understand, electrochromic articles discussed herein
can also include other optional layers and components.
For example, electrochromic articles can also include
electrode separators, such as spacer beads or another
type of electrode separator. Generally, electrode
separators are made of non-conducting material.
Electrode separators can be organic or inorganic. In
an embodiment, where the device is partially glass,
i.e. is formed on a glass substrate, spacer beads can
be utilized. In an embodiment where the device is
flexible, a porous electrode separator can be
utilized. In an embodiment, an organic membrane can
also be utilized as an electrode separator. Such
organic membranes can be fabricated using one of a
number of methods, including but not limited to,
thermally induced phase separation (TIPS), solvent
induced phase separation (SIPS), polymerization
induced phase separation (PIPS), or by etching a
polymer film to make it porous. An embodiment of a
porous membrane can be found in United States Patent
Application Publication No. 20080128287, the
disclosure of which is incorporated herein by
reference [58] Electrochromic articles discussed and
exemplified herein can, but need not be optically
transparent. Optically transparent electrochromic
articles can advantageously be used for certain
applications where electrochromic articles that are
not optically transparent would be less desirable.
Examples of such applications include, but are not
limited to those where the use of different colors may
be important including, but not limited to, clothing
such as camouflage clothing; color filtering
applications, such as lighting, photography and
glasses; signage or display applications such as tiled
displays and pixilated displays.Further examples of
such applications include, but are not limited to,
those where on and off transmission control may be
important, including building applications, such as
doors, privacy walls, windows and wall ceiling tiles;
transportation applications such as marine windows;
and aircraft applications such as partitions and
windows. EXAMPLES Example 1 [59] 3.6 g of a 10% by
weight stock solution of Methocel EM4 ( Dow Chemical
Company, Midland, MI) in water was combined with 12.6
g water to produce a homogenous solution. 20 g Celnax
CX-S401 M (Dispersion of 40wt% Phosphorus doped tin
oxide (SnO ) particles in Methanol) from Nissan
Chemical America Corporation (Houston TX)) was added
thereto and the jar was sealed and mechanically shaken
for one to two days at room temperature to provide a
clear, viscous electrode coating solution (23%
solids). [60] The electrode coating solution was
coated, at various thicknesses (seen in Table 1
below), onto 100 ohms/sq ITO/PET (Techni-met Windsor,
CT) and immediately dried for 3 to 4 minutes at 110 C
in a forced air oven. Comparative example Ia was made
in the same way except that the coating was dried in a
non-ventable oven. Comparative example Ib was made in
the same way except that it was air dried at room
temperature. [61] The conductivities of the coated
substrates were measured by a Model 880 ETS Surface
Resistivity meter or by a Prostat PRS-801 Resistivity
System. The percent haze values of the coated
substrates were measured by a Gardner HazeGard Plus
device. The percent clarity values of the coated
substrates were measured by a Gardner HazeGard Plus
device. The percent total transmission was measured
using the Gardner HazeGard Plus and percent
transmission at 550 nm were measured by a Lambda 900
Spectrometer. The adhesion of the electrode layers was
also evaluated though the use of a cross hatch
adhesion test using a Gardco PA2000 test instrument
loaded with a PA-2053 blade assembly. The adhesion
test method used is ASTM #D 3359 with 3M 610 tape,
with 0 corresponding to bad adhesion and 5
corresponding to excellent adhesion. Results can be
seen in Table 1 below.Table 1Example 2 [62] A working
electrode was fabricated onto 35 ohms/squ ITO/PET (3M
Company, St. Paul, MN) by electrochemical deposition
of a 0.001 M - 0.100 M solution of 3,3-diethyl-3,4-
dihydro-2H-thieno[3,4-b][l,4]dioxepene (Sigma-Aldrich
Co., St. Louis, MO) and 0.1 M LiClO in dry
acetonitrile in a glove box. The counter electrode was
prepared by hand coating a solution of
phosphorus-doped SnO paste with a 24 Mayer rod onto
100 ohms/square ITO/PET substrate. [63] A curable
electrolyte was prepared as follows. In a glove box, a
60 cc opaque jar was charged with poly(ethylene
glycol) methyl ether acrylate (Sigma-Aldrich, St.
Louis, MO) (18.90 g), a propylene carbonate/ethylene
carbonate mixture (Sigma-Aldrich ,St. Louis, MO)
(35.68 g of a 4:3 mass % mixture) and LiClO (5.82 g)
while magnetically stirring. Next, Aerosil 200 fumed
silica (Degussa AG, Dusseldorf, Germany; dried under
vacuum at 150 C for at least 3 hours before use) (3.85
g) was added slowly over a period of 24 hours with
continued stirring.
2,4,6-Trimethylbenzoylethoxyphenylphosphine oxide
(BASF Corporation) (TPO-L: 0.0514 g) and
isooctylthioglycolate (Sigma-Aldrich, St. Louis, MO)
(IOTG: 0.141 g) were then mixed in to give a curable
electrolyte composition. 2.0 mass % glass beads of
diameter 50 micrometers were added to about 5 g of the
electrolyte. [64] The electrolyte was sandwiched
between the working electrode and the counter
electrode and the edges were sealed with UV curable
polyurethane adhesive Ultra Light-Weld 3- 20741 (Dymax
Corporation, Torrington, CT). The construction was
cured for 10 minutes under a GE black light. (
1.4mW/cm2) The cell was readily and repeatably
switched from the colored to the bleached state. The
bias for switching was + 1.2 V. Reflectance curves for
the bleached and colored states (measured against a
white background) were obtained with an X-RITE Model
SP62 portable sphere spectrophotometer and are shown
in FIG. 4. The contrast ratio was 25 at 580 nm. The
transmittance spectra were also obtained and are shown
in FIG. 5.Example 3 [65] A device consisting of 2 1
individually addressed segments was prepared from a
prepatterned 100 ohms/square ITO/PET substrate. A
working electrode was prepared by electropolymerizing
polydiethylpropyl-dioxythiophene on an ITO/PET
substrate by applying a 5 V bias vs. a stainless steel
electrode in an acetonitrile solution containing 0.001
M - 0.100 M
3,3-diethyl-3,4-dihydro-2H-thieno[3,4-b][l,4]dioxepene
and 0.1 M lithium perchlorate for 10 seconds. The
counter electrode was prepared by hand coating a
solution of phosphorus-doped SnO paste with a 24 Mayer
rod onto 100 ohms/square ITO/PET substrate. The
curable electrolyte of Example 2 was laminated in
between the two electrodes and the edges were sealed
with Dymax ultra light weld 3-20741 adhesive. The
construction was cured for 10 minutes under a GE black
light to give an electrochromic cell. The segmented
cell was readily switched repeatedly (1,000,000
cycles) from the colored to the bleached state. The
bias for switching was + 1.0V with a switching speed
of less than one second. Example 4 [66] A 6 x 6 inch
device was prepared from 5 ohms/ square glass
substrates. Polydiethylpropyldioxythiophene was
electrodeposited on an ITO/PET substrate by applying a
1.6 V bias vs. a stainless steel electrode in an
acetonitrile solution containing 0.001 M - 0.100 M
3,3-diethyl-3,4-dihydro-2H-thieno[3,4-b][l,4]dioxepene
and 0.1 M lithium perchlorate for 10 seconds. The
counter electrode was prepared by hand coating a
solution of phosphorus-doped SnO paste with a 24 Mayer
rod. The curable electrolyte of Example 2 containing
50 micrometer glass beads was laminated in between the
two electrodes and the edges were sealed with Dymax
ultra light weld 3-20741 adhesive. The construction
was cured for 10 minutes under a GE black light to
give an electrochromic cell. The bias for switching
was + 1.5V with a switching speed of less than two
seconds. [67] Thus, embodiments of electrochromic
devices are disclosed. One skilled in the art will
appreciate that the present disclosure can be
practiced with embodiments other than those disclosed.
The disclosed embodiments are presented for purposes
of illustration and not limitation, and the present
disclosure is limited only by the claims that
follow.What is claimed is: 1. An electrode comprising:
a transparent substrate having a first and second
surface; a conductive layer disposed on the second
surface of the substrate; an electrode layer disposed
on the conductive layer, wherein the electrode layer
comprises doped tin oxide nanoparticles and an organic
binder, wherein the electrode layer is transparent. 2.
The electrode according to claim 1, wherein the
substrate is flexible. 3. The electrode according to
claim 1, wherein the tin oxide is doped with
phosphorus. 4. The electrode according to claim 1,
wherein the tin oxide nanoparticles have an average
size of not greater than about 30 nanometers. 5. The
electrode according to claim 1, wherein the tin oxide
nanoparticles have an average size of not greater than
about 20 nanometers. 6. The electrode according to
claim 1, wherein the organic binder is
methylcellulose, polyvinyl alcohol (PVA), polyacrylic
acid (PAA), poly (meth)acrylate, polyethylene oxide
(PEO), hydroxypropyl methyl cellulose, hydroxyethyl
cellulose, or combinations thereof. 7. The electrode
according to claim 1, wherein the organic binder makes
up from about 1% to about 15% of the total weight of
the electrode layer. 8. The electrode according to
claim 1, wherein the organic binder makes up from
about 4% to about 8% of the total weight of the
electrode layer. 9. The electrode according to claim
1, wherein the nanoparticles make up from about 85% to
about 99% of the total weight of the electrode
layer.10. The electrode according to claim 1, wherein
the nanoparticles make up from about 92% to about 96%
of the total weight of the electrode layer. 11. A
method of forming an electrode comprising: coating an
electrode coating composition on a transparent
substrate, the electrode coating composition
comprising: doped tin oxide nanoparticles, organic
binder and at least one solvent; and drying the coated
electrode coating composition to remove at least a
portion of the at least one solvent from coated
electrode coating composition. 12. The method
according to claim 11 wherein the drying is carried
out with force air flow. 13. The method according to
claim 11 wherein the drying is carried out at
temperatures below about 120 C. 14. The method
according to claim 11, wherein the at least one
solvent comprises water, an alcohol, an acetate, a
ketone, or a combination thereof. 15. The method
according to claim 11, wherein the at least one
solvent comprises water and methanol. 16. The method
according to claim 11, wherein the at least one
solvent makes up from about 50% to about 90% of the
total weight of the electrode coating composition. 17.
The method according to claim 11, wherein the at least
one solvent makes up from about 70% to about 75% of
the total weight of the electrode coating composition.
18. An electrochromic article comprising: a counter
electrode comprising: a transparent substrate having a
first and second surface;a conductive layer disposed
on the second surface of the substrate; and an
electrode layer disposed on the conductive layer,
wherein the electrode layer comprises doped tin oxide
nanoparticles, and an organic binder, wherein the
electrode layer is transparent; and an electrolyte
layer disposed on the counter electrode. 19. The
electrochromic article according to claim 18, wherein
the tin oxide is doped with phosphorus. 20. An
electrochromic article according to claim 18 further
comprising a working electrode disposed on the
electrolyte layer.GAS MODULATIONTO CONTROL EDGE
EXCLUSION IN A BEVEL EDGE ETCHING PLASMA CHAMBER By
Inventors: Tong Fang, Yunsang Kim, Andrew D. Bailey,
Olivier Rigoutat, and George Stojakovic FIELD OF
INVENTION [0001] The present invention relates in
general to substrate manufacturing technologies and in
particular to apparatus and methods for the removal of
deposited films and/or etch byproducts from a bevel
edge of a substrate. 



BACKGROUND [0002] In the processing of a substrate,
e.g., a semiconductor substrate (or wafer) or a glass
panel such as one used in flat panel display
manufacturing, plasma is often employed. During
substrate processing, the substrate (or wafer) is
divided into a plurality of dies, or rectangular
areas. Each of the plurality of dies will become an
integrated circuit. The substrate is then processed in
a series of steps in which materials are selectively
removed (or etched) and deposited. [0003] Typically, a
substrate is coated with a thin film of hardened
emulsion (such as a photoresist mask) prior to
etching. Areas of the hardened emulsion are then
selectively removed, causing parts of the underlying
layer to become exposed. The substrate is then placed
on a substrate support structure in a plasma
processing chamber. An appropriate set of plasma gases
is then introduced into the chamber and a plasma is
generated to etch exposed areas of the substrate.
[0004] During an etch process, etch byproducts, for
example polymers composed of Carbon (C), Oxygen (0),
Nitrogen (N), Fluorine (F), etc., are often formed on
the top and the bottom surfaces near a substrate edge
(or bevel edge). Etch plasma density is normally lower
near the edge of the substrate, which results in
accumulation of polymer byproducts on the top and on
the bottom surfaces of the substrate bevel edge.
[0005] Typically, there are no dies present near the
edge of the substrate, for example between about 2 mm
to about 15 mm from the substrate edge. However, as
successivepurposely deposited films and byproduct
polymer layers are deposited on the top and bottom
surfaces of the bevel edge as a result of several
different deposition and etch processes, bonds that
are normally strong and adhesive will eventually
weaken during subsequent processing steps. The
purposely deposited films and polymer layers formed
near the bevel edge would then peel or flake off,
often onto another substrate during substrate
transport. For example, substrates are commonly moved
in sets between plasma processing systems via
substantially clean containers, often called
cassettes. As a higher positioned substrate is
repositioned in the container, particles (or flakes)
of purposely deposited film and byproducts on the
bevel edge may fall on a lower substrate where dies
are present, potentially affecting device yield.
[0006] Dielectric films, such as SiN and SiO2, and
metal films, such as Al and Cu, are examples of films
that are purposely deposited on the substrates. These
films can also be deposited on the bevel edge
(including the top and bottom surfaces) and do not get
removed during etching processes. Similar to etching
byproducts, these films at bevel edge can accumulate
and flake off during subsequent processing steps,
thereby impacting device yield. [0007] For advanced
technologies, it is desirable to expand the usable
areas on the substrate surface to the edge of wafer
(or substrate). As mentioned above, there are
typically no dies present near the edge of the
substrate, for example between about 2 mm to about 15
mm from the substrate edge, which is also called the
"edge exclusion zone." Edge exclusion zone is a
region, such as between about 2 mm to about 15 mm from
the substrate edge, at the edge of the substrate that
is not usable and does not have dies. For advanced
technologies, the target is to have usable area
expended to less than about 2 mm from the edge of the
substrate to increase usable area on the substrate.
Therefore, the edge exclusion zone is targeted to be
less than 2 mm. [0008] In view of the foregoing, there
is a need for apparatus and methods that remove
unwanted deposits on the bevel edge of substrates to
reduce edge exclusion zone to be less than 2 mm from
the edge of substrates. Such apparatus and methods
would expand usable area and improve process yield on
the substrate. SUMMARY [0009] The various embodiments
provide apparatus and methods of removal of unwanted
deposits near the bevel edge of substrates to improve
process yield. The embodiments provide apparatus and
methods with center and edge gas feeds as additional
process knobs forselecting a most suitable bevel edge
etching processes to push the edge exclusion zone
further outward towards the edge of substrates.
Further the embodiments provide apparatus and methods
with tuning gas(es) to change the etching profile at
the bevel edge and using a combination of center and
edge gas feeds to flow process and tuning gases into
the chamber. Both the usage of tuning gas and location
of gas feed(s) affect the etching characteristics at
bevel edge. Total gas flow, gap distance between the
gas delivery plate and substrate surface, pressure,
and types of process gas(es) are also found to affect
bevel edge etching profiles. [0010] It should be
appreciated that the present invention can be
implemented in numerous ways, including as a process,
an apparatus, or a system. Several inventive
embodiments of the present invention are described
below. [0011] In one embodiment, a plasma etching
processing chamber configured to etch a thin film on a
bevel edge of a substrate is provided. The plasma
etching processing chamber includes a bottom edge
electrode surrounding a substrate support in the
plasma processing chamber. The substrate support is
configured to receive the substrate and the bottom
edge electrode and the substrate support are
electrically isolated from each other by a bottom
dielectric ring. The plasma etching processing chamber
also includes a top edge electrode surrounding a gas
distribution plate opposing the substrate support. The
top edge electrode and the gas delivery plate are
electrically isolated from each other by a top
dielectric ring, and the top edge electrode and the
bottom edge electrode are configured to generate an
etching plasma near the bevel edge to remove the thin
film on the bevel edge of the substrate. The distance
between the top edge electrode and the bottom edge
electrode is less than about 1.5 cm to confine the
treatment plasma. [0012] Further, the plasma etching
processing chamber includes a center gas feed embedded
in the gas delivery plate. The center gas feed is
configured to delivery either an etching process gas
or a tuning gas into the plasma processing chamber
through the center gas feed. In addition, the plasma
etching processing chamber includes a center gas
selection controller coupled to a center gas manifold.
The center gas manifold is coupled to a plurality of
etching processing and turning gases. The center gas
selection controller is coupled to the center gas feed
and selects the etching process gas or the tuning gas
delivered into the plasma processing chamber.
Additionally, the plasma etching processing chamber
includes an edge gas feed configured to deliver either
the etching process gas or the tuning gas toward the
bevel edge ofthe substrate, wherein the edge gas feed
is disposed above the substrate. Further, the plasma
etching processing chamber includes an edge gas
selection controller coupled to an edge gas manifold,
the edge gas manifold is coupled to the plurality of
etching processing and turning gases. The edge gas
selection controller is coupled to edge gas feed and
selects the etching process gas or the tuning gas
delivered into the plasma processing chamber through
the edge gas feed. [0013] In another embodiment, a
method of etching a thin film on a bevel edge of a
substrate in a plasma etching chamber is provided. The
method includes placing the substrate on a substrate
support in the plasma etching chamber. The method also
includes flowing an etching process gas through a
center gas feed located or an edge gas feed. The
center gas feed and the edge gas feed are disposed
above the substrate support. The method further
includes flowing a tuning process gas through the
center gas feed located or the edge gas feed. The
tuning gas is used to change the etching plasma
characteristics at the bevel edge. [0014] In addition,
the method includes generating an etching plasma near
the bevel edge of the substrate to etch the thin film
on the bevel edge by powering a bottom edge electrode
or a top edge electrode with a RF power source and
grounding the edge electrode that is not powered by
the RF power source. The bottom edge electrode
surrounds the substrate support and the top edge
electrode surrounds the gas distribution plate,
wherein the distance between the top edge electrode
and the bottom edge electrode is less than about 1.5
cm to confine the treatment plasma. Additionally, the
method includes etching the thin film by the generated
etching plasma. [0015] Other aspects and advantages of
the invention will become apparent from the following
detailed description, taken in conjunction with the
accompanying drawings, illustrating by way of example
the principles of the invention. BRIEF DESCRIPTION OF
THE DRAWINGS [0016] The present invention will be
readily understood by the following detailed
description in conjunction with the accompanying
drawings, and like reference numerals designate like
structural elements. [0017] Figure IA shows a
cross-sectional view of a thin film near a bevel etch,
in accordance with one embodiment of the present
invention[0018] Figure IB shows a cross-sectional view
of a thin film with the film on the bevel edge being
removed, in accordance with one embodiment of the
present invention. [0019] Figure 1C shows four
different bevel edge etching profiles, in accordance
with one embodiment of the present invention. [0020]
Figure 2 shows a cross-sectional view of a plasma
system configured to generate a bevel edge etching
plasma, in accordance with one embodiment of the
present invention. [0021] Figure 2A shows a
cross-sectional view of center feeds, in accordance
with one embodiment of the present invention. [0022]
Figure 2B shows a cross-sectional view of a center
feed with multiple gas sources, in accordance with one
embodiment of the present invention. [0023] Figure 2C
shows a cross-sectional view of edge feeds, in
accordance with one embodiment of the present
invention. [0024] Figure 2D shows a cross-sectional
view of an edge feed with multiple gas sources, in
accordance with one embodiment of the present
invention. [0025] Figure 2E shows a cross-sectional
view of an enlarged region M with bevel edge of Figure
2, in accordance with one embodiment of the present
invention. [0026] Figure 2F shows a cross-sectional
view of a plasma system configured to generate a bevel
edge etching plasma, in accordance with another
embodiment of the present invention. [0027] Figure 2G
shows a top view of a top chamber assembly of the
plasma system of Figure 2, in accordance with an
embodiment of the present invention. [0028] Figure 2H
shows an enlarged diagram of a region around a center
gas feed, in accordance with an embodiment of the
present invention. [0029] Figure 21 shows an enlarged
diagram of a region around an edge gas feed, in
accordance with an embodiment of the present
invention. [0030] Figure 2J shows a top view of a top
chamber assembly of the plasma system of Figure 2, in
accordance with another embodiment of the present
invention. [0031] Figure 3A shows bevel etching
profiles of 4 different etching processes, in
accordance with one embodiment of the present
invention. [0032] Figure 3B shows bevel etching
profiles of 4 different etching processes, in
accordance with another embodiment of the present
invention.[0033] Figure 3C shows bevel etching
profiles of 3 different etching processes, in
accordance with one embodiment of the present
invention. [0034] Figure 3D shows bevel etching
profiles of 4 different etching processes, in
accordance with another embodiment of the present
invention. [0035] Figure 4 shows a process flow of
generating a bevel edge etching plasma, in accordance
with one embodiment of the present invention.
DETAILEDDESCRIPTION OF THE EXEMPLARY EMBODIMENTS
[0036] Several exemplary embodiments for improved
mechanisms to remove undesirable deposits on the bevel
edges of wafers to improve process yield are provided.
It will be apparent to those skilled in the art that
the present invention may be practiced without some or
all of the specific details set forth herein. [0037]
Figure IA shows a cross-sectional view of a substrate
105 that has a substrate body 100 with a front side
110, a backside 120 and an edge 130 between the front
and backsides, in accordance with one embodiment of
the present invention. Substrate body 100 could be a
wafer without other films and features. Substrate body
100 could also have various films and features from
prior processing. In Figure. IA, there is a thin film
layer 101 covering the substrate front side 110 and
substrate edge 130. The thin film layer 101 could be a
dielectric layer, such as silicon dioxide (SiO2), or
silicon nitride (SiN), a metal layer, such as tantalum
(Ta), tantalum nitride (TaN), cupper (Cu), or Aluminum
(Al). The thin film layer 101 can be a layer of
photoresist or etching byproducts. Further, the thin
film layer 101 could also be a dielectric layer or a
metal layer mixed with photoresist and/or etching
byproducts. The thickness of the thin film 101 can
range from a few angstroms to a few microns. [0038]
The thin film layer 101 extends to a distance Y from
the substrate edge 130 of the substrate 105. In one
embodiment, the distance Y extends all the way to the
center of backside surface 120 of substrate body 100.
In another embodiment, the distance Y is between about
2 mm to about 15 mm from the edge 130. The thin film
layer 101 on the bevel edge needs to be removed to
prevent accumulation of thin film that results in
possible flaking during future substrate handling and
other substrate processing. As described above, for
advanced technologies, the trend is to extend the
usable area to the edge of substrate. Distance "X" is
the distance from the edge 130 that thin film layer
101 should be removed. For advanced technologies,
distance "X" is less than about 2 mm, preferable less
than about 1mm, and more preferably less than about
0.5 mm. The surface area beyond distance X (towards
the center of substrate) is considered usable area for
constructing devices. [0039] Figure IB shows that
after a bevel edge etching process, the film on the
bevel edge is removed. The thin film layer 101 on the
front side is removed to distance "X" from the edge
130. As mentioned above, the substrate surface 110
with thin film layer 101 not removed during substrate
etching in Figure IB is considered usable area. [0040]
Figure 1C shows etch rates (ER) near the bevel edge
for bevel edge plasma etching processes. Curves 150,
152, 154, and 156 show three different etch rate
curves near bevel edge. Curve 150 shows results of a
conventional process that produces broader bevel etch
profile near substrate edge. The etch rate is non-zero
at a distance greater than 2 mm from the edge, such as
edge 130 of Figure IA. Curve 152 shows results of a
process that produces a narrower bevel etch profile
than curve 150. The etch rate on the substrate surface
is zero until about 2 mm from the edge. Curves 154 and
156 are even narrower than curve 152. Etch rate is
non-zero from edge to about 1 mm from substrate edge
for curve 154 and to about 0.5 mm for curve 156. For
process technologies that require edge exclusion less
than about 2 mm, even to 1 mm or 0.5 mm, processes
that can produce etch curves, such as curve 152, curve
154 and curve 156, can be used. For the purpose of
reducing edge exclusion zone to less than about 2 mm
from the edge of substrate, processes that produce
curves 152, 154, and 156 are better than process that
produces curve 150. [0041] Figure 2 shows an
embodiment of a bevel edge plasma processing chamber
200 for performing plasma etching near the bevel edge
of the substrate. Chamber 200 has a substrate support
240 with a substrate 250 on top. In one embodiment,
the substrate support 240 is an electrostatic chuck,
which is powered by a RF (radio frequency) power
source (not shown). In another embodiment, the
substrate support 240 is a regular electrode. The
substrate support 240 can be DC (direct current) or RF
biased. Opposing the substrate support 230 is a gas
plate 260 with a center gas feed 261. The feed point
264 of the center gas feed 261 is near above the
center of the substrate. The center gas feed 261 is
embedded in the gas plate 260 and located near the
center of substrate 250. In one embodiment, there are
a number of center gas feeds, such as gas feeds 261',
261", and 261", which are coupled to different gas
sources, such as gas sources 271" (for gas X), 271"
(for gas Y), and 271" (for gas Z), as shown in Figure
2A. In another embodiment, different gas sources feed
into a single centergas feed 261, as shown in Figure
2B. The process chamber is also equipped with edge gas
feeds 263, which are located near the bevel edge of
substrate 250. In one embodiment, there are a number
of edge gas feeds, such as gas feeds 263', 263", and
263", at the proximity of a location, which are
coupled to different gas sources, such as gas sources
273" (for gas M), 273" (for gas N), and 273" (for gas
O), as shown in Figure 2C. In another embodiment,
different gas sources feed into a single edge gas feed
at 263 a particular edge location, as shown in Figure
2D. More details of the edge gas feeds 263 will be
provided below. [0042] The substrate support can also
be RF powered, biased, or grounded. During etching of
substrate 250, chamber 200 can be RF powered to
generate capacivtively coupled etch plasma or
inductively coupled etch plasma. The substrate 250 has
a bevel edge 217 that includes a top and a bottom
surface of the edge of the substrate, as shown in
region F of Figure 2 and enlarged region M in Figure
2E. In Figure 2E, bevel edge 217 is highlighted as a
bold solid line and curve. [0043] Figure 2F shows an
embodiment of a bevel edge etching process chamber
250. The process chamber 250 has a center feed 261p
for process gas, and a center feed 261c for tuning
gas. Both center gas feeds 261p, 261c are coupled to a
center gas select 275c, which is coupled to a center
gas manifold 276c. The center gas manifold 276c is
coupled to a number of gas tanks that supplied various
process gases and tuning gas(es) (not shown).
Alternatively, there could be more than one center gas
feeds 26 IP for process gases and more one center gas
feeds 261T for tuning gases, as described above in
Figures 2A and 2C. The process chamber 250 also has a
number of edge feeds 263p for process gas, and a
number of edge feeds 263t for tuning gas. All edge gas
feeds 26Ip, 26lc are coupled to an edge gas select 275
E, which is coupled to an edge gas manifold 276 E. The
center gas manifold 276 E is coupled to a number of
gas tanks that supplied various process gases and
tuning gas(es) (not shown). The center gas select 275c
receives instructions from a chamber process
controller 277 and chooses whether and which gas(es)
goes into the center gas feeds, 261p, 261 . Similarly,
the edge gas select 275 E receives instructions from a
chamber process controller 277 and chooses whether and
which gas(es) goes into the edge gas feeds, 263P,
263T. The chamber process controller 277 is also
coupled to other parts of process chamber 250 to
controller other process parameters, such as
temperature, pressure and movement of the substrate
support 240. In one embodiment, the chamber process
controller 277 is coupled to aprocessor 278, which is
coupled to a key board 280 and a monitor 279.
Operators of the processing system 250 can enter
instruction through the keyboard 280 and the
instruction and process condition can be displayed in
the monitor 279. [0044] Figure 2G shows an embodiment
of a top view of the chamber top assembly 280 of
Figure 2. The top assembly 280 includes the chamber
top wall 285 (not shown in Figure 2G) and a gas
delivery plate 260, a top dielectric ring 211, a top
edge electrode, and a top insulating ring 215. The gas
delivery plate 260, the top dielectric ring 211, the
top edge electrode, and the top insulating ring 215
are coupled to the top chamber wall 285. The center
gas feed 281 is embedded in the gas delivery plate
260. In the embodiment shown in Figure 2G, there are 8
locations of edge gas feeds 263, which are disposed
between the top dielectric ring 2 11 and the top edge
electrode 210. The 8 locations are evenly distributed
around the diameters of the top dielectric ring 2 11.
The 8 locations are merely used as examples. Other
number of locations, such as 4-56 locations, can be
used too. [0045] Figure 2H shows an embodiment of an
enlarged diagram of a region 281 around the center gas
feed 261 of Figure 2G. The embodiment shown in Figure
2H illustrates that there could be more than one
center gas feeds. Any reasonable and needed number of
center gas feeds is allowed. Figure 2 1 shows an
embodiment of an enlarged diagram of a region 283
around the edge gas feed 263 of Figure 2G. The
embodiment shown in Figure 21 illustrates that there
could be more than one edge gas feeds at each edge
location. Any reasonable and needed number of edge gas
feeds at each edge location is allowed. [0046] Figure
2 J shows another embodiment of edge gas feed 263 of
Figure 2. In this embodiment, edge gas feed 263' is a
gas ring between the top dielectric ring 2 11 and the
top edge electrode 210. Process gas(es) and/or tuning
gas(es) can be delivered evenly to the process chamber
through the gas ring 263'. [0047] Surrounding the edge
of substrate support 240, there is a bottom edge
electrode 220, made of conductive materials, such as
aluminum (Al). Between the substrate support 240 and
the bottom edge electrode 220, there is a bottom
dielectric ring 221 electrically separating the
substrate support 240 and the bottom edge electrode
220. In one embodiment, substrate 250 is not in
contact with the bottom edge electrode 220. Beyond the
bottom edge electrode 220, there is another bottom
insulating ring 225, which extends the surface of the
bottom edge electrode 220 facing substrate 250.[0048]
Surrounding the gas plate 260, there is a top edge
electrode 210, made of conductive materials, such as
aluminum (Al). The top edge electrode 210 is
electrically insulated from the gas plate 260 by a top
dielectric ring 211. As mentioned above, the edge gas
feed(s) 263 provides process gas(s) to the bevel edge
217 of substrate 250. In one embodiment, the edge gas
feeds 263 provide process gas(s) to feeding points 262
facing the bevel edge 217 of substrate 260 and are
between the top edge electrode 210 and the top
dielectric ring 2 11. Beyond the top edge electrode
210, there is top insulating ring 215, which extends
the surface of the top edge electrode 210 facing
substrate 250. [0049] In one embodiment, the bottom
edge electrode 220 is coupled to an RF power source
223 and the top edge electrode 210 is grounded. During
a substrate bevel edge treatment process, the RF power
source 223 supplies RF power at a frequency between
about 2 MHz to about 60 MHz and a power between about
100 watts to about 2000 watts to generate a treatment
plasma. During bevel edge treatment the substrate
support 240 and the gas delivery plate 260 are kept
electrically floating. In another embodiment, the
bottom electrode 240 is coupled to an RF power source
224. During a substrate bevel edge treatment process,
the RF power source 224 supplies RF power at a
frequency between about 2 MHz to about 60 MHz and a
power between about 100 watts to about 2000 watts to
generate a treatment plasma. During bevel edge
treatment the gas delivery plate 3=260 is kept
electrically floating, and both the bottom edge
electrode 220 and the top edge electrode 210 are
grounded. [0050] The two embodiments of hardware
configurations described above are merely examples,
other configurations of bevel edge reactors can also
be used. For details of other types of bevel edge
reactors, see U.S. Patent Application 11/758,576
(Arty. Docket No. LAM2P589), filed on June 5, 2007,
entitled "Edge Electrodes with Variable Power," U.S.
Patent Application 11/758,584 (Atty. Docket No.
LAM2P592), filed on June 5, 2007, entitled "Edge
Electrodes with Dielectric Covers," U.S. Patent
Application 11/440,561 (Atty. Docket No. LAM2P560),
filed on May 24, 2006, entitled "Apparatus and Methods
to Remove Films on Bevel Edge and Backside of Wafer,"
U.S. Patent Application 11/355,458 (Atty. Docket No.
LAM2P537), filed on February 15, 2006, entitled
"Plasma Processing Reactor with Multiple Capacitive
and Inductive Power Sources," and U.S. Patent
Application 11/363,703 (Atty. Docket No. LAM2P538),
filed on February 27, 2006, entitled "Integrated
Capacitiveand Inductive Power Sources for a Plasma
Etching Chamber." The disclosure of each of the
above-identified related applications is incorporated
herein by reference. [0051] In one embodiment, the
space between the top edge electrode 210 and the
bottom edge electrode 220, DEE, is less than 1.5 cm to
ensure the plasma is confined. A DEE of less than 1.5
cm allows the ratio between the width (Dw) and gap
(DEE) of the opening near substrate edge to be less
than 4:1, which ensures plasma confinement. Dw is the
width of the opening near the substrate edge. In one
embodiment, Dw is the width of the bottom insulating
ring 225 or the width of the top insulating ring 215.
The chamber pressure is kept between about 20 mTorr to
about 100 Torr, and preferably between about 100 mTorr
to about 2 Torr, during the bevel edge etching
process. The spacing between the gas distribution
plate 260 and substrate 250, Ds, is less than 0.6 mm
to ensure no plasma is formed between the top
electrode 260 and the substrate 250 during the bevel
edge etching process. [0052] The embodiment of plasma
chamber 200 shown in Figure 2 is merely an example.
Other embodiments of plasma chamber for bevel edge
etching are also possible. In another embodiment, the
RF power supply can be coupled to the top edge
electrode 210, while the bottom edge electrode 220 is
grounded to generate the capacitively coupled etching
plasma. Alternatively, either the top edge electrode
210 or the bottom edge electrode 220 can be replaced
with an inductive coil buried in a dielectric
material. In this embodiment, the inductive coil is
coupled to a RF power source and the opposing edge
electrode is grounded. The RF power source supplies
power to generate an inductively coupled etching
plasma to treat the bevel edge 217. For further
description of the bevel edge plasma etching chamber
see U.S. Patent Application (11/3440,561) (Atty.
Docket No. LAM2P560), filed on May 24, 2006, entitled
"Apparatus and Methods to Remove Films on the Bevel
Edge and Backside of Wafer." The disclosure of the
above-identified related applications is incorporated
herein by reference. [0053] Various experiments have
been conducted to study the effects of location of gas
feed(s), total gas flow, tuning gas type, tuning gas
flow, the gap distance between the gas plate 260 and
substrate 250 on the etch rate profiles at the bevel
edge. An exemplary reference process for etching
dielectric film is used for these studies. The process
(etching) gases include NF and CO . The film etched is
silicon oxide film (SiO ) deposited from
tetra-ethyl-ortho-silicate (TEOS). The tuning gas,
which is not a reactive gas, used in thestudy includes
nitrogen (N2), argon (Ar), and helium (He). However,
in addition to the above-mentioned tuning gas, other
types of non-reactive gas, such as other inert gases,
can also be used as tuning gas. [0054] The exemplary
reference process with 10 seem NF3 and 200 CO2 fed
from the center gas feed 261 similar to the center gas
feed shown in Figure 2. The pressure is about 1500
mTorr. The gap distance between the gas delivery plate
260 and surface of substrate 250 is about 0.4 mm.
[0055] Figure 3A shows a plot of normalized etch rates
on different locations on the substrate surface near
bevel edge. The normalized etch rates are plotted with
the distance from the center of the substrate. The
etch rates are normalized to the etch rate at 149.4 mm
from the center of the substrate. The substrate has a
diameter of 300 mm and a radius of 150 mm. There are
four curves in figure 3A. Curve 301 shows the results
of the reference process with 10 seem NF3 and 200 seem
CO2 fed from center gas feed(s). Data for curve 302
are generated using a process similar to the process
of curve 301, but with the CO gas flow increased from
200 seem to 500 seem. Comparing curves 301 and 302,
the results show that increasing the CO2 gas flow
pushes the etch rate curve toward the bevel edge. 500
seem CO2 gas extends the area with zero etch rate to
about 2.5 mm from the edge of substrate. In contrast,
when the CO2 gas is at 200 seem, the etch rate is not
zero even when the distance is at about 2.5 mm from
the edge of substrate. [0056] Curve 303 shows etching
results of a process with 10 seem NF3 and 200 seem CO2
fed from center process gas feed, and with an
additional 300 seem N2 tuning gas (non-reactive gas)
fed from the center gas feed. Curve 304 shows etching
results of a process with 10 seem NF3 and 200 seem CO2
fed from center process gas feed, and with an
additional 500 seem N2 tuning gas (non-reactive gas)
fed from the center gas feed. [0057] The results show
that both the 300 seem N tuning gas feed and 500 seem
N2 tuning gas from the center gas feed help to push
the bevel edge etching rate profile further out
towards the substrate edge, in comparison to the
standard process of curve 301. However, none of the
processes of curves 301, 302, 303, and 304 generate a
bevel edge etching profile that has zero etch rate at
about 2 mm (or at 148 mm location in the Figure 3A
plot) from the edge of substrate.[0058] Figure 3B
shows a plot of normalized etch rates of 4 different
processes on the substrate surface. Curve 305 shows
the reference process with 10 seem NF and 200 CO fed
from the center gas feed 261. Curve 305 is identical
to curve 301 of Figure 3A. Data for curve 306 are
generated using a process similar to the process of
curve 305, with the exception that both the NP gas and
CO gas are fed from edge gas feed(s), such as edge gas
feed 263. Comparing curves 305 and 306, the results
show that feeding process gases NF3 and CO from edge
gas feed(s) pushes the etch rate curve toward the
bevel edge. Processing gas fed from edge gas feeds
extends the area with zero etch rate to about 2 mm
from the edge of substrate. In contrast, when the
processing gas is fed from the center gas feed, the
etch rate is not zero even when the distance is 3 mm
from the edge of substrate. [0059] Curve 307 uses a
process similar with curve 305 (reference process)
with process gases fed from center gas feed(s), and
with an additional 500 seem N2 tuning gas (nonreactive
gas) fed from center gas feed. Curve 308 a process
similar with curve 306, with process gases fed from
edge gas feed(s), and with a 500 seem N2 tuning gas
(non-reactive gas) fed from center gas feed. The
results show that the 500 seem N2 tuning gas feed from
the center gas feed help to push the edge of zero etch
rate from 2 mm of curve 306 (process gases fed from
edge) to 1.8 mm of curve 308 (process gases fed from
edge). As shown in Figure 3B, the 500 seem N tuning
gas feed from the center gas feed helps to push the
edge of zero etch rate from greater than 3 mm for
curve 305 (process gases fed from center) to 2.6 mm
for curve 307 (process gases fed from center). The
results favor feeding process gases from the edge, in
comparison to feeding process gases from the center.
In addition, the results also show that 500 seem of N2
turning gas from center gas feed(s) also can push the
boundary of zero etch rate further towards the edge of
substrate. Both processes with process gases fed from
substrate edge (curves 306 and 308), either with 500 N
tuning gas (curve 308) or without N2 tuning gas (curve
306), generate bevel edge etching profiles that have
zero etch rate at about 2 mm or less than 2 mm from
the edge of substrate. Feeding process gases near the
bevel edge is crucial in pushing the boundary to zero
etch rate to 2 mm from the edge of substrate. [0060]
Experiments with varying amount of N2 tuning gas, 300
seem, 500 seem, and 750 seem, fed from center gas
feed(s) show that etch profile at bevel edge for N2
tuning gas at 500 seem is slightly better than results
for 300 seem and 750 seem N2 tuning gas in terms
ofpushing the etch profile outward toward the edge.
However, the results for 300 seem and 750 seem N
tuning gas processes are not too different from those
of 500 seem N2 tuning gas process. [0061] Experiments
with higher CO2 flow (300 seem vs. 200 seem) fed from
center feed shows that increased CO2 flow helps push
the etch rate profile outward towards the edge of
substrate. [0062] In addition, comparing the results
of the reference process to a process with 20 seem NF3
and 400 seem CO (2X total flow) fed from center gas
feed shows that increased total flow help to push the
etch rate profile outward towards the edge of the
substrate. For the 2X total flow process, the edge of
zero etch rate is at about 2.2 mm from the edge of
substrate. In contrast, the edge of zero etch rate for
the reference process is more than 3 mm from the edge
of substrate. [0063] Figure 3C compares the results of
3 different processes. Curve 309 is generated using
the process with 10 seem NF3 and 200 seem CO at the
substrate edge, and with an additional 750 seem N2
tuning gas fed from center. The process is run at
normal gap space of 0.4 mm. The results of curve 309
is very close to curve 308 of Figure 3B. As mentioned
above, the results of using 750 seem N2 tuning gas and
500 seem N2 gas at center feed(s) are quite close.
Curve 310 uses the same process as curve 309, with the
exception of using a gap space of 0.35 mm between gas
delivery plate and the substrate. Curve 3 11 uses the
same process as curve 309, with the exception of using
a gap space of 0.45 mm between gas delivery plate and
the substrate. The results show that a gap space of
0.4 mm yields the best results. [0064] Figure 3D
compares the results of 4 different processes. Curve
312 is generated using a process with 10 seem NF3 and
200 seem CO2 fed at the substrate edge. Curve 313 is
generated using the same process as curve 309, but
with an additional 500 seem N2 tuning gas fed at the
center gas feed. The results show similar conclusion,
as the previously mentioned, that adding 500 seem N
tuning gas helps push the edge of zero etch rate
further outward (comparing curves 306 and 308 of
figure 3B). Curve 314 uses the same process as curve
313, but with a different tuning gas Ar at the same
flow rate of 500 seem. The effect of adding 500 seem
Ar tuning gas is worse than adding 500 seem N2 tuning
gas (curve 313) and is even worse than not adding any
tuning gas at all (curve 312). Curve 315 uses a
process with 10 seem NF3 and 200 seem CO2 at the
substrate edge (similar to curves 312, 313, and 314),
butthe tuning gas fed at center gas feed is a
combination of 200 seem N2 with 500 seem helium (He).
The results show that the combination of 200 seem N2
with 500 seem He yields best results. [0065] The
results above show that there having center and edge
gas feeds provide additional process knobs to use for
selecting a most suitable bevel edge etching
processes. In addition, adding a tuning gas, such as N
, Ar, or He, or a mixture of multiple tuning gases can
change the etching profile at the bevel edge of
substrate. Further total gas flow and gap distance
between the gas delivery plate and substrate surface
can also affects etching profiles. In addition, as
shown in the results and description above, process
gas type can have an impact on the etching profiles
and interacts with the tuning gas. The various factors
mentioned above either change the plasma composition,
or changes characteristics at the bevel edge. The
changes affect the bevel edge etching profiles. [0066]
Figure 4 shows an exemplary process flow 400 of
generating a bevel edge etching plasma by feeding
process gas from edge gas feed(s) and feeding a tuning
gas from center gas feed(s) to a process chamber. At
step 401, a substrate is place on a substrate support
in a bevel edge etch plasma chamber. At step 402,
process gas(es) is fed to either an edge gas feed(s)
or a center gas feed(s) in the processing chamber. At
an optional process step 403, a tuning gas(es) is fed
to either an edge gas feed(s) or a center gas feed(s)
in the processing chamber. At step 404, an etching
plasma is generated near the bevel edge of the
substrate by powering either a top edge electrode or a
bottom edge electrode. If the top edge electrode is
powered, the bottom edge electrode is grounded. If the
bottom edge electrode is powered, the top edge
electrode is grounded. At step 405, the thin film at
the bevel edge is removed by the bevel edge etching
plasma. The plasma etching chamber is configured to
generate the bevel edge etching plasma that etches
thin film at the bevel edge with edge exclusion zone
less than about 2 mm from the edge of substrate. In
one embodiment, the edge exclusion zone is less than
about 1mm from the edge of substrate. In another
embodiment, the edge exclusion zone is less than about
0.5 mm from the edge of substrate. [0067] The
exemplary processes discussed above are for TEOS SiO2
etching. However, the concept of the present invention
can be for etching any types of films, such as other
dielectric films, metal films, semiconductor films,
and barrier films, at bevel edges. Tuning gas,location
of gas feed(s), gap distance, total gas flow, type of
processing gas can all have an impact on the etching
profiles at the bevel edge. [0068] Although the
foregoing invention has been described in some detail
for purposes of clarity of understanding, it will be
apparent that certain changes and modifications may be
practiced within the scope of the appended claims.
Accordingly, the present embodiments are to be
considered as illustrative and not restrictive, and
the invention is not to be limited to the details
given herein, but may be modified within the scope and
equivalents of the appended claims.What is claimed is:
Claims 1. A plasma etching processing chamber
configured to etch a thin film on a bevel edge of a
substrate, comprising: a bottom edge electrode
surrounding a substrate support in the plasma
processing chamber, wherein the substrate support is
configured to receive the substrate and the bottom
edge electrode and the substrate support are
electrically isolated from each other by a bottom
dielectric ring; a top edge electrode surrounding a
gas distribution plate opposing the substrate support,
wherein the top edge electrode and the gas delivery
plate are electrically isolated from each other by a
top dielectric ring, and the top edge electrode and
the bottom edge electrode are configured to generate
an etching plasma near the bevel edge to remove the
thin film on the bevel edge of the substrate, wherein
the distance between the top edge electrode and the
bottom edge electrode is less than about 1.5 cm to
confine the treatment plasma; a center gas feed
embedded in the gas delivery plate, wherein the center
gas feed is configured to delivery either an etching
process gas or a tuning gas into the plasma processing
chamber through the center gas feed; a center gas
selection controller coupled to a center gas manifold,
wherein the center gas manifold is coupled to a
plurality of etching processing and turning gases, and
wherein the center gas selection controller is coupled
to the center gas feed and selects the etching process
gas or the tuning gas delivered into the plasma
processing chamber; an edge gas feed configured to
deliver either the etching process gas or the tuning
gas toward the bevel edge of the substrate, wherein
the edge gas feed is disposed above the substrate; and
an edge gas selection controller coupled to an edge
gas manifold, wherein the edge gas manifold is coupled
to the plurality of etching processing and turning
gases, and wherein the edge gas selection controller
is coupled to edge gas feed and selects the etching
process gas or the tuning gas delivered into the
plasma processing chamber through the edge gas feed.
2. The plasma etching processing chamber of claim 1,
further comprising:a top insulating ring surrounding
and coupled to the top edge electrode, wherein the
surface of the top insulating ring that faces the
substrate aligns with the surface of the top edge
electrode that faces the substrate; and a bottom
insulating ring surrounding and coupled to the bottom
edge electrode, wherein the surface of the bottom
insulating ring that faces the top insulating ring
aligns with the surface of the bottom edge electrode
that faces the top edge electrode, 3. The plasma
etching processing chamber of claim 2, wherein the top
insulating ring and the bottom insulating ring confine
the cleaning plasma generated by the top edge
electrode and the bottom edge electrode. 4. The plasma
etching processing chamber of claim 1, wherein the
etching process gas is fed from the edge gas feed and
the tuning gas is fed from the center gas feed. 5. The
plasma etching processing chamber of claim 1, wherein
there are more than one center gas feeds and more than
one edge gas feeds. 6. The plasma etching processing
chamber of claim 1, wherein both the center gas
manifold and the edge gas manifold are coupled to a
plurality of processing gases. 7. The plasma etching
processing chamber of claim 2, wherein the edge gas
feed is located between the top dielectric ring and
the top edge electrode. 8. The plasma etching
processing chamber of claim 1, wherein the thin film
on the bevel edge being etched is selected from a
group consisting of a dielectric film, a metal film, a
photoresist film, a semiconductor film, and a
combination of the these films. 9. The plasma etching
processing chamber of claim 1, wherein thin film is a
dielectric film, and the etching process gas includes
an oxygen-containing gas, and a fluorinecontaining
gas. 10. The plasma etching processing chamber of
claim 1, wherein the tuning gas includes nitrogen or
an inert gas. 11. The plasma etching processing
chamber of claim 1, wherein the top edge electrode is
coupled to a RF power source to supply power and the
bottom edge electrode is grounded, or the bottom edge
electrode is coupled to a RF power source to supply
power and the top edge electrode is grounded to
generate the treatment plasma12. The plasma etching
processing chamber of claim 1, wherein the distance
between the gas delivery plate and the surface of the
substrate facing the gas delivery plate is less than
about 0.6 mm. 13. The plasma etching processing
chamber of claim 2, wherein a ratio of a width of the
bottom insulating ring to the distance between the top
edge electrode and the bottom edge electrode is less
than about 4 :1. 14. The plasma etching processing
chamber of claim 1, wherein the etching plasma near
the bevel edge has zero etching at greater than about
1mm from an edge of the substrate. 15. The plasma
etching processing chamber of claim 7, wherein there
are a plurality of edge gas feeds evenly distributed
around the outer diameter of the top dielectric ring.
16. A method of etching a thin film on a bevel edge of
a substrate in a plasma etching chamber, comprising:
placing the substrate on a substrate support in the
plasma etching chamber; flowing an etching process gas
through a center gas feed located or an edge gas feed,
wherein the center gas feed and the edge gas feed are
disposed above the substrate support; flowing a tuning
process gas through the center gas feed located or the
edge gas feed, wherein the tuning gas is used to
change the etching plasma characteristics at the bevel
edge; generating an etching plasma near the bevel edge
of the substrate to etch the thin film on the bevel
edge by powering a bottom edge electrode or a top edge
electrode with a RF power source and grounding the
edge electrode that is not powered by the RF power
source, wherein the bottom edge electrode surrounds
the substrate support and the top edge electrode
surrounds the gas distribution plate, wherein the
distance between the top edge electrode and the bottom
edge electrode is less than about 1.5 cm to confine
the treatment plasma; and etching the thin film by the
generated etching plasma. 17. The plasma method of
claim 16, wherein the thin film on the bevel edge
being etched is selected from a group consisting of a
dielectric film, a metal film, a photoresist film, a
semiconductor film, and a combination of the these
films. 18. The etching of claim 16, wherein thin film
is a dielectric film, and the etching process gas
includes an oxygen-containing gas, and a
fluorine-containing gas. 19. The method of claim 16,
wherein the tuning gas includes nitrogen or an inert
gas.20. The method of claim 16, wherein the distance
between the gas delivery plate and the surface of the
substrate facing the gas delivery plate is less than
about 0.6 mm to prevent plasma being formed between
the gas delivery plate and the substrate. 21. The
method of claim 16, wherein the etching plasma near
the bevel edge has zero etching at greater than about
2 mm from an edge of the substrate. 22. The method of
claim 16, wherein the etching process gas is fed from
the edge gas feed and the tuning gas is fed from the
center gas feed.RON ANTIBODIES AND USES THEREOF
BACKGROUND OF THE INVENTION [0001] RON (recepteur
d'origine nantais, also known as MSTlR) is a
receptor-type protein tyrosine kinase that is
essential to embryonic development and also plays an
important role in 



inflammatory responses (Camp et al. Ann. Surg. Oncol.
72:273-281 (2005)). RON is mostly exrpressed in
epithelial-derived cell types, and it has been
suggested that RON, like a number of other
receptor-type tyrosine kinases, may play a role in the
proggression of malignant epithlial cancers (Wang et
al. Carcinogensis 23: 1291 -1297 (2003)). [0002]
Receptor-type protein tyrosine kinases generally
consist of an extracellular domain which binds to
extracellular ligands such as growth factors and
hormones, as well an intracellular domain which
possesses the kinase functional domain. Receptor-type
protein tyrosine kinases have been sub-divided into a
number of classes, and RON is a member of the MET
family of receptor tyrosine kinases, which also
includes Stk, c-Met and c-Sea (Camp et al. Ann. Surg.
Oncol. 72:273-281 (2005)). RON and c-Met are the only
members of the family found in humans, and they share
about 65% homology overall. C-Met is the receptor for
hepatocyte growth factor/scatter factor (HGF/SF) and
has been fairly well characterized as a protooncogene.
[0003] The ligand for RON, macrophage stimulating
protein (MSP) has also been identified and shares
about 40% homology with the c-Met ligand, HGF/SF. MSP
and HGF belong to the plasminogen-prothrombin family,
which is characterized by kringle domains.
Interestingly, MSP has also been linked with cancer.
For example, WeIm et al. recently observed an
association between MSP and metastasis and poor
prognosis in breast cancer (PNAS J04-.7501-7575
(2007)). [0004] It has been demonstrated that MSP
binds to a particular domain in the extractellular
portion of RON called the semaphorin (sema) domain.
RON and c-Met are the only receptor tyrosine kinases
that have extracellular sema domains, and it has been
demonstrated that the sema domain of RON includes its
ligand binding site. Binding of MSP to RON causes
phosphorylation within the kinase domain of RON, which
leads to an increase in RON kinase activity.
Alternatively, bi integrins can phosphoylate and
activate RON through a Src-dependent pathway (Camp et
al. Ann. Surg. Oncol. 72:273-281 (2005)). Activation
of RON, initiates signaling of a number of pathways,
including PI3-K, Ras, src, b-catenin and Fak
signaling. Many of the signaling pathways activated by
RON are implicated in processes associated with cancer
such as proliferation and inhibition of apoptosis.
[0005] More recently, RON itself has been implicated
in cancer progression for a number of reasons. For
example, RON is expressed in a number of human tumors
including breast, bladder,colon, ovarian and
pancreatic cancers. In addition, RON has been shown in
vitro to increase cell proliferation and motility.
Furthermore, RON induces tumor growth and metastisis
in RONtransgenic mice. (Waltz et al. Cancer Research
66:1 1967-1 1974 (2006)). Thus, there is a need for
molecules, including anti-RON antibodies, that could
inhibit the RON signaling pathways. BRIEF SUMMARY OF
THE INVENTION [0006] In some embodiments, the
invention provides an isolated antibody or
antigen-binding fragment thereof which specifically
binds to the same RON epitope as a reference
monoclonal Fab antibody fragment selected from the
group consisting of M14-H06, M15-E10, M16-C07,
M23-F10, M80-B03, M93-D02, M96-C05, M97-D03, and
M98-E12or a reference monoclonal antibody selected
from the group consisting of 1P2E7, 1P3B2, 1P4A3,
1P4A12 and 1P5B10. [0007] In some embodiments, the
invention provides an isolated antibody or
antigen-binding fragment thereof which specifically
binds to RON, where the antibody or fragment
competitively inhibits a reference monoclonal Fab
antibody fragment selected from the group consisting
of M14-H06, M15-E10, M16-C07, M23-F10, M8O-BO3,
M93-D02, M96-C05, M97-D03, and M98- E12 or a reference
monoclonal antibody selected from the group consisting
of 1P2E7, 1P3B2, 1P4A3, 1P4A12 and 1P5B10 from binding
to RON. [0008] In some embodiments, the invention
provides an isolated antibody or antigen-binding
fragment thereof which specifically binds to RON,
where the antibody or fragment thereof comprises an
antigen binding domain identical to that of a
monoclonal Fab antibody fragment selected from the
group consisting of M14-H06, M15-E10, M16-C07,
M23-F10, M80-B03, M93-D02, M96-C05, M97-D03, and
M98-E12 or a reference monoclonal antibody selected
from the group consisting of 1P2E7, 1P3B2, 1P4A3,
1P4A12 and 1P5B10. [0009] In some embodiments, the
invention provides an isolated antibody or fragment
thereof which specifically binds to RON, where the
heavy chain variable region (VH) of the antibody or
fragment thereof comprises an amino acid sequence at
least 90% identical to a reference amino acid sequence
selected from the group consisting of: SEQ ID NO:4,
SEQ ID NO: 14, SEQ ED NO:24, SEQ ED NO:34, SEQ ID
NO:44, SEQ ED NO:54, SEQ ED NO:64, SEQ ID NO:74, SEQ
ED NO:84, SEQ ED NO:94, SEQ ED NO:1 15, SEQ ID NO:125,
SEQ ID NO:135, and SEQ ED NO:145. [0010] In some
embodiments, the invention provides an isolated
antibody or fragment thereof which specifically binds
to RON, where the light chain variable region (VL) of
the antibody or fragment thereof comprises an amino
acid sequence at least 90% identical to a reference
amino acid sequence selected from the group consisting
of: SEQ ED NO:9, SEQ ED NO: 19, SEQ ID NO:29, SEQ ID
NO:39, SEQ ID NO:49, SEQ ID NO.59, SEQ ID NO:69, SEQ
ID NO:79, SEQID NO:89, SEQ ID NO:99, SEQ ID NO:120,
SEQ ID NO: 130, SEQ ID NO:140, and SEQ ID NO: 150.
[0011] In some embodiments, the invention provides an
isolated antibody or fragment thereof which
specifically binds to RON, where the VH of the
antibody or fragment thereof comprises an amino acid
sequence identical, except for 20 or fewer
conservative amino acid substitutions, to a reference
amino acid sequence selected from the group consisting
of: SEQ ID NO:4, SEQ ID NO: 14, SEQ ID NO:24, SEQ ID
NO:34, SEQ ID NO:44, SEQ ID NO:54, SEQ ID NO:64, SEQ
ID NO:74, SEQ ID NO:84, SEQ ID NO:94, SEQ ID NO: 115,
SEQ ID NO: 125, SEQ ID NO: 135, and SEQ ID NO: 145.
[0012] In some embodiments, the invention provides an
isolated antibody or fragment thereof which
specifically binds to RON, where the VL of the
antibody or fragment thereof comprises an amino acid
sequence identical, except for 20 or fewer
conservative amino acid substitutions, to a reference
amino acid sequence selected from the group consisting
of: SEQ ID NO:9, SEQ ID NO: 19, SEQ DD NO:29, SEQ ID
NO:39, SEQ ID NO:49, SEQ ID NO:59, SEQ ID NO:69, SEQ
ID NO:79, SEQ ID NO:89, SEQ ID NO:99, SEQ ED NO: 120,
SEQ ID NO: 130, SEQ ID NO: 140, and SEQ ID NO: 150.
[0013] In some embodiments, the invention provides an
isolated antibody or fragment thereof which
specifically binds to RON, where the VH of the
antibody or fragment thereof comprises an amino acid
sequence selected from the group consisting of: SEQ ID
NO:4, SEQ DD NO: 14, SEQ DD NO:24, SEQ ID NO:34, SEQ
ID NO:44, SEQ ID NO:54, SEQ ID NO:64, SEQ ID NO:74,
SEQ ID NO:84, SEQ ID NO:94, SEQ ID NO: 115, SEQ ID NO:
125, SEQ ID NO: 135, and SEQ ID NO:145. [0014] In some
embodiments, the invention provides an isolated
antibody or fragment thereof which specifically binds
to RON, where the VL of the antibody or fragment
thereof comprises an amino acid sequence selected from
the group consisting of: SEQ ID NO:9, SEQ ID NO:19,
SEQ ID NO:29, SEQ ID NO:39, SEQ ID NO:49, SEQ ID
NO:59, SEQ ID NO:69, SEQ ID NO:79, SEQ ID NO:89, SEQ
ID NO:99, SEQ ID NO: 120, SEQ ID NO: 130, SEQ ID NO:
140, and SEQ ID NO: 150. [0015] In some embodiments,
the invention provides an isolated antibody or
fragment thereof which specifically binds to RON,
where the VH and VL of the antibody or fragment
thereof comprise, respectively, amino acid sequences
at least 90% identical to reference amino acid
sequences selected from the group consisting of: SEQ
ID NO:4 and SEQ ID NO:9; SEQ ID NO: 14 and SEQ ID NO:
19; SEQ DD NO:24 and SEQ DD NO:29; SEQ ID NO:34 and
SEQ DD NO:39; SEQ ID NO:44 and SEQ DD NO:49; SEQ DD
NO:54 and SEQ DD NO:59; SEQ DD NO:64and SEQ ID NO:69;
SEQ ID NO:74 and SEQ ID NO:79; SEQ ID NO:84 and SEQ ID
NO:89; SEQ ID NO:94 and SEQ ID NO:99, SEQ ID NO: 115
and SEQ ID NO: 120, SEQ ID NO: 125 and SEQ ID NO:130,
SEQ ED NO: 135 and SEQ ID NO: 140, and SEQ ID NO: 145
and SEQ ID NO: 150. [0016] In some embodiments, the
invention provides an isolated antibody or fragment
thereof which specifically binds to RON, where the VH
and VL of the antibody or fragment thereof comprise,
respectively, amino acid sequences identical, except
for 20 or fewer conservative amino acid substitutions
each, to reference amino acid sequences selected from
the group consisting of: SEQ ID NO:4 and SEQ ID NO:9;
SEQ ID NO:14 and SEQ ID NO:19; SEQ ID NO:24 and SEQ ID
NO:29; SEQ ID NO:34 and SEQ ID NO:39; SEQ ID NO:44 and
SEQ ID NO:49; SEQ ID NO:54 and SEQ ID NO:59; SEQ ID
NO:64 and SEQ ID NO:69; SEQ ID NO:74 and SEQ ID NO:79;
SEQ ID NO:84 and SEQ ID NO:89; SEQ ID NO:94 and SEQ ID
NO:99, SEQ ID NO: 115 and SEQ ID NO: 120, SEQ ID NO:
125 and SEQ ID NO: 130, SEQ ID NO: 135 and SEQ IDNO:
140, and SEQ ID NO: 145 and SEQ ID NO: 150. [0017] In
some embodiments, the invention provides an isolated
antibody or fragment thereof which specifically binds
to RON, where the VH and VL of the antibody or
fragment thereof comprise, respectively, amino acid
sequences selected from the group consisting of: SEQ
ID NO:4 and SEQ ED NO:9; SEQ DD NO: 14 and SEQ ID NO:
19; SEQ ID NO:24 and SEQ ID NO:29; SEQ ID NO:34 and
SEQ DO NO:39; SEQ ID NO:44 and SEQ ID NO:49; SEQ ID
NO:54 and SEQ ID NO:59; SEQ ID NO:64 and SEQ ID NO:69;
SEQ ID NO:74 and SEQ ID NO:79; SEQ ID NO:84 and SEQ ID
NO:89; SEQ ED NO:94 and SEQ ID NO:99, SEQ ED NO: 115
and SEQ ED NO: 120, SEQ ID NO: 125 and SEQ ID NO: 130,
SEQ ED NO: 135 and SEQ ED NO: 140, and SEQ ED NO: 145
and SEQ ED NO: 150. [0018] In some embodiments, the
invention provides an isolated antibody or fragment
thereof which specifically binds to RON, where the VH
of the antibody or fragment thereof comprises a Kabat
heavy chain complementarity determining region- 1
(VH-CDRl) amino acid sequence identical, except for
two or fewer amino acid substitutions, to a reference
VH-CDRl amino acid sequence selected from the group
consisting of: SEQ ED NO: 5, SEQ ID NO: 15, SEQ ID NO:
25, SEQ ID NO: 35, SEQ ID NO: 45, SEQ ED NO: 55, SEQ
ED NO: 65, SEQ ID NO: 75, SEQ ID NO: 85, SEQ ID NO:
95, SEQ ID NO: 116, SEQ ED NO:126, SEQ ID NO:136, and
SEQ ID NO: 146. In further embodiments, the VH-CDRl
amino acid sequence is selected from the group
consisting of: SEQ ID NO: 5, SEQ ID NO: 15, SEQ ID NO:
25, SEQ ID NO: 35, SEQ ED NO: 45, SEQ ID NO: 55, SEQ
ID NO: 65, SEQ ID NO: 75, SEQ ID NO: 85, SEQ ID NO:
95, SEQ ID NO: 116, SEQ ED NO:126, SEQ ED NO: 136, and
SEQ ED NO:146.[0019] In some embodiments, the
invention provides an isolated antibody or fragment
thereof which specifically binds to RON, where the VH
of the antibody or fragment thereof comprises a Kabat
heavy chain complementarity determining region-2
(VH-CDR2) amino acid sequence identical, except for
four or fewer amino acid substitutions, to a reference
VH-CDR2 amino acid sequence selected from the group
consisting of: SEQ ID NO: 6, SEQ ID NO: 16, SEQ ID NO:
26, SEQ ID NO: 36, SEQ ID NO: 46, SEQ ID NO: 56, SEQ
ID NO: 66, SEQ ID NO: 76, SEQ ID NO: 86, SEQ ID NO:
96, SEQ ID NO: 117, SEQ ID NO:127, SEQ ID NO:137, and
SEQ ID NO: 147. In further embodiments, the VH-CDR2
amino acid sequence is selected from the group
consisting of: SEQ ID NO: 6, SEQ ID NO: 16, SEQ ID NO:
26, SEQ ID NO: 36, SEQ ID NO: 46, SEQ ID NO: 56, SEQ
ID NO: 66, SEQ ID NO: 76, SEQ ID NO: 86, SEQ ID NO:
96, SEQ ID NO: 1 17, SEQ ID NO: 127, SEQ ID NO: 137,
and SEQ ID NO: 147. [0020] In some embodiments, the
invention provides an isolated antibody or fragment
thereof which specifically binds to RON, where the VH
of the antibody or fragment thereof comprises a Kabat
heavy chain complementarity determining region-3
(VH-CDR3) amino acid sequence identical, except for
four or fewer amino acid substitutions, to a reference
VH-CDR3 amino acid sequence selected from the group
consisting of: SEQ ID NO: 7, SEQ ID NO: 17, SEQ ID NO:
27, SEQ ID NO: 37, SEQ ID NO: 47, SEQ ID NO: 57, SEQ
ID NO: 67, SEQ ID NO: 77, SEQ ID NO: 87, SEQ ID NO:
97, SEQ ID NO: 118, SEQ ID NO: 128, SEQ ID NO: 138,
and SEQ ID NO: 148. h further embodiments, the VH-CDR3
amino acid sequence is selected from the group
consisting of: SEQ ID NO: 7, SEQ ID NO: 17, SEQ ID NO:
27, SEQ ID NO: 37, SEQ ID NO: 47, SEQ ID NO: 57, SEQ
ID NO: 67, SEQ ID NO: 77, SEQ ID NO: 87, SEQ ID NO:
97, SEQ ID NO: 118, SEQ ID NO:128, SEQ ID NO:138, and
SEQ ID NO:148. [0021] In some embodiments, the
invention provides an isolated antibody or fragment
thereof which specifically binds to RON, where the VL
of the antibody or fragment thereof comprises a Kabat
light chain complementarity determining region- 1
(VL-CDRl) amino acid sequence identical, except for
four or fewer amino acid substitutions, to a reference
VL-CDRl amino acid sequence selected from the group
consisting of: SEQ ID NO: 10, SEQ ID NO: 20, SEQ ID
NO: 30, SEQ ID NO: 40, SEQ ID NO: 50, SEQ ID NO: 60,
SEQ ID NO: 70, SEQ ID NO: 80, SEQ ID NO: 90, SEQ ID
NO: 100, SEQ ID NO: 121, SEQ ID NO: 131, SEQ ID
NO:141, and SEQ ID NO: 151. In further embodiments,
the VL-CDRl amino acid sequence is selected from the
group consisting of: SEQ ID NO: 10, SEQ ID NO: 20, SEQ
ID NO: 30, SEQ ID NO: 40, SEQ ID NO: 50, SEQ ID NO:
60, SEQ ID NO: 70, SEQ ID NO: 80, SEQ ID NO: 90, SEQ
ID NO: 100, SEQ ID NO: 121, SEQ ID NO: 131, SEQ ID
NO:141, and SEQ ID NO: 151.[0022] In some embodiments,
the invention provides an isolated antibody or
fragment thereof which specifically binds to RON,
where the VL of the antibody or fragment thereof
comprises a Kabat light chain complementarity
determining region-2 (VL-CDR2) amino acid sequence
identical, except for two or fewer amino acid
substitutions, to a reference VL-CDR2 amino acid
sequence selected from the group consisting of: SEQ ID
NO: 11, SEQ ID NO: 21, SEQ ID NO: 31, SEQ ID NO: 41,
SEQ ID NO: 51, SEQ ID NO: 61, SEQ ID NO: 71, SEQ ID
NO: 81, SEQ ID NO: 91, SEQ ID NO: 101, SEQ ID NO:122,
SEQ ID NO:132, SEQ ID NO: 142, and SEQ ID NO: 152. In
further embodiments, the VL-CDR2 amino acid sequence
is selected from the group consisting of: SEQ ID NO:
11, SEQ ID NO: 21, SEQ ID NO: 31, SEQ ID NO: 41, SEQ
ID NO: 51, SEQ ID NO: 61, SEQ ID NO: 71, SEQ ID NO:
81, SEQ ID NO: 91, SEQ ID NO: 101, SEQ ID NO:122, SEQ
ID NO: 132, SEQ ID NO: 142, and SEQ ID NO:152. [0023]
In some embodiments, the invention provides an
isolated antibody or fragment thereof which
specifically binds to RON, where the VL of the
antibody or fragment thereof comprises a Kabat light
chain complementarity determining region-3 (VL-CDR3)
amino acid sequence identical, except for four or
fewer amino acid substitutions, to a reference VL-CDR3
amino acid sequence selected from the group consisting
of: SEQ ID NO: 12, SEQ ID NO: 22, SEQ ID NO: 32, SEQ
ID NO: 42, SEQ ID NO: 52, SEQ ID NO: 62, SEQ ID NO:
72, SEQ ID NO: 82, SEQ ID NO: 92, SEQ ID NO: 102, SEQ
ED NO:123, SEQ ED NO: 133, SEQ ED NO: 143 and SEQ ID
NO: 153. In further embodiments, the VL-CDR3 amino
acid sequence is selected from the group consisting
of: SEQ ED NO: 12, SEQ ED NO: 22, SEQ ED NO: 32, SEQ
ID NO: 42, SEQ ED NO: 52, SEQ ED NO: 62, SEQ ID NO:
72, SEQ ED NO: 82, SEQ ID NO: 92, SEQ ID NO: 102, SEQ
ID NO: 123, SEQ ED NO: 133, SEQ ED NO: 143 and SEQ ED
NO: 153. [0024] In some embodiments, the invention
provides an isolated antibody or fragment thereof
which specifically binds to RON, where the VH of the
antibody or fragment thereof comprises VH-CDRl,
VH-CDR2, and VH-CDR3 amino acid sequences selected
from the group consisting of: SEQ ED NOs: 5, 6, and 7;
SEQ ED NOs: 15, 16, and 17; SEQ ED NOs: 25, 26, and
27; SEQ ED NOs: 35, 36, and 37; SEQ ID NOs: 45, 46,
and 47; SEQ ED NOs: 55, 56, and 57; SEQ ED NOs: 65,
66, and 67; SEQ ID NOs: 75, 76, and 77; SEQ ID NOs:
85, 86, and 87; SEQ ID NOs: 95, 96, and 97; SEQ ED
NOs: 116, 117, and 118; SEQ ID NOs: 126, 127, and 128;
SEQ ED NOs: 136, 137, and 138; and SEQ ED NOs: 146,
147, and 148, except for one, two, three, or four
amino acid substitutions in at least one of said
VH-CDRs. [0025] In some embodiments, the invention
provides an isolated antibody or fragment thereof
which specifically binds to RON, where the VH of the
antibody or fragment thereof comprises VH-CDRl ,
VH-CDR2, and VH-CDR3 amino acid sequences selected
from the group consistingof: SEQ ID NOs: 5, 6, and 7;
SEQ ID NOs: 15, 16, and 17; SEQ ID NOs: 25, 26, and
27; SEQ ID NOs: 35, 36, and 37; SEQ ID NOs: 45, 46,
and 47; SEQ ID NOs: 55, 56, and 57; SEQ ID NOs: 65,
66, and 67; SEQ ID NOs: 75, 76, and 77; SEQ ED NOs:
85, 86, and 87; SEQ ID NOs: 95, 96, and 97; SEQ ID
NOs: 116, 117, and 118; SEQ ID NOs: 126, 127, and 128;
SEQ ID NOs: 136, 137, and 138; and SEQ ID NOs: 146,
147, and 148. [0026] In some embodiments, the
invention provides an isolated antibody or fragment
thereof which specifically binds to RON, where the VL
of the antibody or fragment thereof comprises VL-CDRl
, VL-CDR2, and VL-CDR3 amino acid sequences selected
from the group consisting of: SEQ ID NOs: 10, 11, and
12; SEQ ID NOs: 20, 21, and 22; SEQ ID NOs: 30, 31,
and 32; SEQ ID NOs: 40, 41, and 42; SEQ ID NOs: 50,
51, and 52; SEQ ID NOs: 60, 61, and 62; SEQ ID NOs:
70, 71, and 72; SEQ ID NOs: 80, 81, and 82; SEQ ID
NOs: 90, 91, and 92; SEQ ID NOs: 100, 101, and 102;
SEQ ID NOs: 121, 122, and 123; SEQ ID NOs: 131, 132,
and 133; SEQ ID NOS: 141, 142, and 143; and SEQ ID
NOs: 151, 152, and 153, except for one, two, three, or
four amino acid substitutions in at least one of said
VL-CDRs. [0027] In some embodiments, the invention
provides an isolated antibody or fragment thereof
which specifically binds to RON, where the VL of the
antibody or fragment thereof comprises VL-CDRl ,
VL-CDR2, and VL-CDR3 amino acid sequences selected
from the group consisting of: SEQ ID NOs: 10, 11, and
12; SEQ ID NOs: 20, 21, and 22; SEQ ID NOs: 30, 31,
and 32; SEQ ID NOs: 40, 41, and 42; SEQ ID NOs: 50,
51, and 52; SEQ ID NOs: 60, 61, and 62; SEQ ID NOs:
70, 71, and 72; SEQ ID NOs: 80, 81, and 82; SEQ ID
NOs: 90, 91, and 92; SEQ ID NOs: 100, 101, and 102;
SEQ ID NOs: 121, 122, and 123; SEQ ID NOs: 131, 132,
and 133; SEQ ID NOs: 141, 142, and 143; and SEQ ID
NOs: 151, 152, and 153. [0028] In various embodiments
of the above-described antibodies or fragments
thereof, the VH framework regions and/or VL framework
regions are human, except for five or fewer amino acid
substitutions. [0029] hi some embodiments, the
above-described antibodies or fragments thereof bind
to a linear epitope or a non-linear conformation
epitope [0030] In some embodiments, the
above-described antibodies or fragments thereof are
multivalent, and comprise at least two heavy chains
and at least two light chains. [0031] In some
embodiments, the above-described antibodies or
fragments thereof are multispecific. In further
embodiments, the above-described antibodies or
fragments thereof are bispecific. [0032] In various
embodiments of the above-described antibodies or
fragments thereof, the heavy and light chain variable
domains are murine. In further embodiments, the heavy
and lightchain variable domains are from a monoclonal
antibody selected from the group consisting of 1P2E7,
1P3B2, 1P4A3, 1P4A12 and 1P5B10. [0033] In various
embodiments of the above-described antibodies or
fragments thereof, the heavy and light chain variable
domains are fully human. In further embodiments, the
heavy and light chain variable domains are from a
monoclonal Fab antibody fragment selected from the
group consisting of M14-H06, M15-E10, M16-C07,
M23-F10, M80-B03, M93-D02, M96-C05, M97-D03, and
M98-E12. [0034] In various embodiments, the
above-described antibodies or fragments thereof are
humanized. [0035] In various embodiments, the
above-described antibodies or fragments thereof are
chimeric. [0036] In various embodiments, the
above-described antibodies or fragments thereof are
primatized. [0037] In various embodiments, the
above-described antibodies or fragments thereof are
fully. human. [0038] In certain embodiments, the
above-described antibodies or fragments thereof are
Fab fragments, Fab' fragments, F(ab)2 fragments, or Fv
fragments. [0039] In certain embodiments, the
above-described antibodies are single chain
antibodies. [0040] In certain embodiments, the
above-described antibodies or fragments thereof
comprise light chain constant regions selected from
the group consisting of a human kappa constant region
and a human lambda constant region. [0041] In certain
embodiments, the above-described antibodies or
fragments thereof comprise a heavy chain constant
region or fragment thereof. In further embodiments,
the heavy chain constant region or fragment thereof is
selected from the group consisting of human IgG4, IgG4
agly, IgGl, and IgGlagly. [0042] In some embodiments,
the above-described antibodies or fragments thereof
specifically bind to a RON polypeptide or fragment
thereof, or a RON variant polypeptide, with an
affinity characterized by a dissociation constant (KD)
which is less than the KD for said reference
monoclonal antibody. In further embodiments, the
dissociation constant (KD) is no greater than 5 x 10 2
M, 10 2 M, 5 x 10 3 M, 10 3 M, 5 x 10 4 M, 10 4 M, 5 x
10 5 M, 10 5 M, 5 x. 10 6 M, 10 6 M, 5 x 10 7 M, 10 7
M, 5 x l O8M, 10 8 M, 5 x 10~9 M, 10 9 M, 5 x 10 10 M,
10 10 M, 5 x 10 " M, 10 " M, 5 x 10 12 M, IQ-12 M, 5 x
10~13 M, 10 13 M, 5 x 10 14 M, 10 14 M, 5 x 10 15 M,
or 10 15 M.[0043] In some embodiments, the
above-described antibodies or fragments thereof
preferentially bind to a human RON polypeptide or
fragment thereof, relative to a murine RON polypeptide
or fragment thereof . [0044] In some embodiments, the
above described antibodies or fragments thereof bind
to RON expressed on the surface of a cell. In further
embodiments, the cell is a malignant cell, a
neoplastic cell, a tumor cell, a metastatic cell, or a
tumor associated macrophage cell. [0045] In some
embodiments, the above described antibodies or
fragments thereof block MSP from binding to RON.
[0046] In some embodiments, the above described
antibodies or fragments thereof inhibit MSPdependent
activation of RON. [0047] In some embodiments, the
above described antibodies or fragments thereof
inhibit MSPindependent activation of RON. [0048] In
some embodiments, the above described antibodies or
fragments thereof inhibit RONmediated activation of
the Ras/MAPK signaling pathway. [0049] In some
embodiments, the above described antibodies or
fragments thereof inhibit RONmediated phosphorylation
of ERK or AKT. [0050] In some embodiments, the above
described antibodies or fragments thereof inhibit
RONmediated cell proliferation, tumor cell growth,
tumor cell migration, tumor cell invasion or tumor
cell metastasis. [0051] In some embodiments, the above
described antibodies or fragments thereof induce
apoptosis. [0052] In further embodiments, the above
described antibodies or fragments thereof further
comprise a heterologous polypeptide fused thereto.
[0053] In some embodiments, the above described
antibodies or fragments thereof are conjugated to an
agent selected from the group consisting of cytotoxic
agent, a therapeutic agent, cytostatic agent, a
biological toxin, a prodrug, a peptide, a protein, an
enzyme, a virus, a lipid, a biological response
modifier, pharmaceutical agent, a lymphokine, a
heterologous antibody or fragment thereof, a
detectable label, polyethylene glycol (PEG), and a
combination of two or more of any said agents. In
further embodiments, the cytotoxic agent is selected
from the group consisting of a radionuclide, a
biotoxin, an enzymatically active toxin, a cytostatic
or cytotoxic therapeutic agent, a prodrugs, an
immunologically active ligand, a biological response
modifier, or a combination of two or more of any said
cytotoxic agents. In further embodiments, the
detectable label is selected from the group consisting
of an enzyme, a fluorescent label, achemiluminescent
label, a bioluminescent label, a radioactive label, or
a combination of two or more of any said detectable
labels. [0054] In additional embodiments, the
invention includes compositions comprising the
abovedescribed antibodies or fragments thereof, and a
carrier. [0055] Certain embodiments of the invention
include an isolated polynucleotide comprising a
nucleic acid which encodes an antibody VH polypeptide,
where the amino acid sequence of the VH polypeptide is
at least 90% identical to a reference amino acid
sequence selected from the group consisting of: SEQ ID
NO:4, SEQ ED NO: 14, SEQ ID NO:24, SEQ ID NO:34, SEQ
ID NO:44, SEQ ED NO:54, SEQ ID NO:64, SEQ ED NO:74,
SEQ ED NO:84, SEQ ID NO:94, SEQ ED NO:1 15, SEQ ED
NO:125, SEQ ED NO:135, and SEQ ID NO:145; and where an
antibody or antigen binding fragment thereof
comprising the VH polypeptide specifically binds to
RON. In further embodiments, the amino acid sequence
of the VH polypeptide is selected from the group
consisting of: SEQ ED NO: SEQ ID NO:4, SEQ ID NO: 14,
SEQ ED NO:24, SEQ ID NO:34, SEQ ID NO:44, SEQ ID
NO:54, SEQ ID NO:64, SEQ ID NO:74, SEQ ID NO:84, SEQ
ID NO:94, SEQ ED NO:1 15, SEQ ED NO:125, SEQ ID
NO:135, and SEQ ID NO:145. [0056] In certain
embodiments, the nucleotide sequence encoding the VH
polypeptide is optimized for increased expression
without changing the amino acid sequence of the VH
polypeptide. Ln further embodiments, the optimization
comprises identification and removal of splice donor
and splice acceptor sites and/or optimization of codon
usage for the cells expressing the polynucleotide. In
further embodiments, the nucleic acid comprises a
nucleotide sequence selected from the group consisting
of: SEQ ID NO:3, SEQ ID NO: 13, SEQ ID NO:23, SEQ ID
NO:33, SEQ ED NO:43, SEQ LD NO:53, SEQ ED NO:63, SEQ
ID NO:73, SEQ ID NO:83, SEQ ID NO:93, SEQ ED NO:1 14,
SEQ ED NO:124, SEQ ED NO:134, and SEQ ID NO:144.
[0057] In some embodiments, the invention provides an
isolated polynucleotide comprising a nucleic acid
which encodes an antibody VL polypeptide, where the
amino acid sequence of the VL polypeptide is at least
90% identical to a reference amino acid sequence
selected from the group consisting of: SEQ ED NO:9,
SEQ LD NO: 19, SEQ LD NO:29, SEQ LD NO:39, SEQ ID
NO:49, SEQ ED NO:59, SEQ LD NO:69, SEQ LD NO:79, SEQ
LD NO:89, SEQ LD NO: 99, SEQ LD NO:120, SEQ ID NO:
130, SEQ ID NO:140, and SEQ ID NO:150.; and where an
antibody or antigen binding fragment thereof
comprising the VL polypeptide specifically binds to
RON. In further embodiments, the amino acid sequence
of the VL polypeptide is selected from the group
consisting of: SEQ LD NO:9, SEQ LD NO: 19, SEQ LD
NO:29, SEQ LD NO:39, SEQ LD NO:49, SEQ ED NO:59, SEQ
ID NO:69, SEQ ID NO:79, SEQ ID NO:89, SEQ ED NO:99,
SEQ ID NO:120, SEQ LD NO: 130, SEQ LD NO:140, and SEQ
ID NO:150.[0058] In certain embodiments, the
nucleotide sequence encoding the VL polypeptide is
optimized for increased expression without changing
the amino acid sequence of said VL polypeptide. In
further embodiments, the optimization comprises
identification and removal of splice donor and splice
acceptor sites and/or optimization of codon usage for
the cells expressing the polynucleotide. In further
embodiments, the nucleic acid comprises a nucleotide
sequence selected from the group consisting of: SEQ ID
NO:8, SEQ ID NO: 18, SEQ ID NO:28, SEQ ID NO:38, SEQ
ID NO:48, SEQ ID NO:58, SEQ ID NO:68, SEQ ID NO:78,
SEQ ID NO:88, SEQ ID NO:98, SEQ ID NO: 119, SEQ ID
NO:129, SEQ ID NO:139, and SEQ ID NO:149. [0059] In
certain other embodiments, the invention provides an
isolated polynucleotide comprising a nucleic acid
which encodes an antibody VH polypeptide, where the
amino acid sequence of the VH polypeptide is
identical, except for 20 or fewer conservative amino
acid substitutions, to a reference amino acid sequence
selected from the group consisting of: SEQ ID NO:4,
SEQ ID NO: 14, SEQ ID NO:24, SEQ ID NO:34, SEQ ID
NO:44, SEQ ID NO:54, SEQ ID NO:64, SEQ ID NO:74, SEQ
ID NO:84, SEQ ID NO:94, SEQ ID NO: 115, SEQ ID NO:
125, SEQ ID NO: 135, and SEQ ID NO: 145; and where an
antibody or antigen binding fragment thereof
comprising said VH polypeptide specifically binds to
RON. [0060] In some embodiments, the invention
provides an isolated polynucleotide comprising a
nucleic acid which encodes an antibody VL polypeptide,
where the amino acid sequence of the VL polypeptide is
identical, except for 20 or fewer conservative amino
acid substitutions, to a reference amino acid sequence
selected from the group consisting of: SEQ ID NO:9,
SEQ ID NO: 19, SEQ ID NO:29, SEQ ID NO:39, SEQ ID
NO:49, SEQ ID NO:59, SEQ ID NO:69, SEQ ID NO:79, SEQ
ID NO:89, SEQ ID NO:99, SEQ ID NO:120, SEQ ID NO: 130,
SEQ ID NO: 140, and SEQ ID NO: 150; and wherein an
antibody or antigen binding fragment thereof
comprising said VL polypeptide specifically binds to
RON. [0061] In some embodiments, the invention
provides an isolated polynucleotide comprising a
nucleic acid which encodes a VH-CDRl amino acid
sequence identical, except for two or fewer amino acid
substitutions, to a reference VH-CDRl amino acid
sequence selected from the group consisting of: SEQ ID
NO: 5, SEQ ID NO: 15, SEQ ID NO: 25, SEQ ID NO: 35,
SEQ ID NO: 45, SEQ ID NO: 55, SEQ ID NO: 65, SEQ ID
NO: 75, SEQ ID NO: 85, SEQ ID NO: 95, SEQ ID NO: 116,
SEQ ID NO:126, SEQ ID NO:136, and SEQ ID NO:146, and
where an antibody or antigen binding fragment thereof
comprising the VH-CDRl specifically binds to RON. In
further embodiments, the VH-CDRl amino acid sequence
is selected from the group consisting of: SEQ ID NO:
5, SEQ ID NO: 15, SEQ ID NO: 25, SEQ ID NO: 35, SEQ ID
NO: 45, SEQ IDNO: 55, SEQ ID NO: 65, SEQ ID NO: 75,
SEQ ID NO: 85, SEQ ID NO: 95, SEQ ID NO: 116, SEQ ID
NO:126, SEQ ID NO:136, and SEQ ID NO:146. [0062] In
some embodiments, the invention provides an isolated
polynucleotide comprising a nucleic acid which encodes
a VH-CDR2 amino acid sequence identical, except for
four or fewer amino acid substitutions, to a reference
VH-CDR2 amino acid sequence selected from the group
consisting of: SEQ ID NO: 6, SEQ ID NO: 16, SEQ ID NO:
26, SEQ ID NO: 36, SEQ ID NO: 46, SEQ ID NO: 56, SEQ
ID NO: 66, SEQ ID NO: 76, SEQ ID NO: 86, SEQ ID NO:
96, SEQ ID NO:1 17, SEQ ID NO:127, SEQ ID NO:137, and
SEQ ID NO:147, and where an antibody or antigen
binding fragment thereof comprising the VH-CDR2
specifically binds to RON. In further embodiments, the
VH-CDR2 amino acid sequence is selected from the group
consisting of: SEQ ID NO: 6, SEQ ID NO: 16, SEQ ID NO:
26, SEQ ID NO: 36, SEQ ID NO: 46, SEQ ID NO: 56, SEQ
ID NO: 66, SEQ ID NO: 76, SEQ ID NO: 86, SEQ ID NO:
96, SEQ ID NO:1 17, SEQ ID NO:127, SEQ ID NO:137, and
SEQ ID NO:147. [0063] In some embodiments, the
invention provides an isolated polynucleotide
comprising a nucleic acid which encodes a VH-CDR3
amino acid sequence identical, except for four or
fewer amino acid substitutions, to a reference VH-CDR3
amino acid sequence selected from the group consisting
of: SEQ ID NO: 7, SEQ ID NO: 17, SEQ ID NO: 27, SEQ ID
NO: 37, SEQ ID NO: 47, SEQ ID NO: 57, SEQ ID NO: 67,
SEQ ID NO: 77, SEQ ID NO: 87, SEQ ID NO: 97, SEQ ID
NO: 118, SEQ ID NO:128, SEQ ID NO:138, and SEQ ID
NO:148; and where an antibody or antigen binding
fragment thereof comprising the VH-CDR3 specifically
binds to RON. In further embodiments, the VH-CDR3
amino acid sequence is selected from the group
consisting of: SEQ ID NO: 7, SEQ ID NO: 17, SEQ ID NO:
27, SEQ ID NO: 37, SEQ ID NO: 47, SEQ DD NO: 57, SEQ
ID NO: 67, SEQ ID NO: 77, SEQ ID NO: 87, SEQ ID NO:
97, SEQ ID NO: 118, SEQ ID NO:128, SEQ ID NO:138, and
SEQ ID NO:148. [0064] In some embodiments, the
invention provides an isolated polynucleotide
comprising a nucleic acid which encodes a VL-CDRl
amino acid sequence identical, except for four or
fewer amino acid substitutions, to a reference VL-CDRl
amino acid sequence selected from the group consisting
of: SEQ ID NO: 10, SEQ ID NO: 20, SEQ ID NO: 30, SEQ
ID NO: 40, SEQ ID NO: 50, SEQ ID NO: 60, SEQ ID NO:
70, SEQ ID NO: 80, SEQ ID NO: 90, SEQ ID NO: 100, SEQ
ID NO: 121, SEQ ID NO: 131, SEQ ED NO:141, and SEQ BD
NO: 151; and where an antibody or antigen binding
fragment thereof comprising the VL-CDRl specifically
binds to RON. In further embodiments, the VL-CDRl
amino acid sequence is selected from the group
consisting of: SEQ ID NO: 10, SEQ ID NO: 20, SEQ ID
NO: 30, SEQ ID NO: 40, SEQ ID NO: 50, SEQID NO: 60,
SEQ ID NO: 70, SEQ ID NO: 80, SEQ ID NO: 90, SEQ ID
NO: 100, SEQ ED NO: 121, SEQ ID NO: 131, SEQ ID
NO:141, and SEQ ID NO: 151. [0065] In some
embodiments, the invention provides an isolated
polynucleotide comprising a nucleic acid which encodes
a VL-CDR2 amino acid sequence identical, except for
two or fewer amino acid substitutions, to a reference
VL-CDR2 amino acid sequence selected from the group
consisting of: SEQ ID NO: 11, SEQ ID NO: 21, SEQ ID
NO: 31, SEQ ID NO: 41, SEQ ID NO: 51, SEQ ID NO: 61,
SEQ ID NO: 71, SEQ ID NO: 81, SEQ ID NO: 91, SEQ ID
NO: 101, SEQ ID NO: 122, SEQ ID NO: 132, SEQ ID NO:
142, and SEQ ID NO: 152; and wherein an antibody or
antigen binding fragment thereof comprising said
VL-CDR2 specifically binds to RON. In further
embodiments, the VL-CDR2 amino acid sequence is
selected from the group consisting of: SEQ ID NO: 11,
SEQ ID NO: 21, SEQ ID NO: 31, SEQ ID NO: 41, SEQ ID
NO: 51, SEQ ID NO: 61, SEQ ID NO: 71, SEQ ID NO: 81,
SEQ ID NO: 91, SEQ ID NO: 101, SEQ E) NO:122, SEQ ID
NO:132, SEQ ID NO: 142, and SEQ ID NO:152. [0066] In
some embodiments, the invention provides an isolated
polynucleotide comprising a nucleic acid which encodes
a VL-CDR3 amino acid sequence identical, except for
four or fewer amino acid substitutions, to a reference
VL-CDR3 amino acid sequence selected from the group
consisting of: SEQ ID NO: 12, SEQ ID NO: 22, SEQ ID
NO: 32, SEQ ID NO: 42, SEQ ID NO: 52, SEQ ID NO: 62,
SEQ ID NO: 72, SEQ ID NO: 82, SEQ ID NO: 92, SEQ ID
NO: 102, SEQ ID NO:123, SEQ ID NO: 133, SEQ ID NO: 143
and SEQ ID NO: 153; and wherein an antibody or antigen
binding fragment thereof comprising said VL-CDR3
specifically binds to RON. In further embodiments, the
VL-CDR3 amino acid sequence is selected from the group
consisting of: SEQ ID NO: 12, SEQ ID NO: 22, SEQ ID
NO: 32, SEQ ID NO: 42, SEQ ID NO: 52, SEQ ID NO: 62,
SEQ ID NO: 72, SEQ ID NO: 82, SEQ ID NO: 92, SEQ ID
NO: 102, SEQ ID NO:123, SEQ ID NO: 133, SEQ ID NO: 143
and SEQ ID NO: 153. [0067] In some embodiments, the
invention provides an isolated polynucleotide
comprising a nucleic acid which encodes an antibody VH
polypeptide, where the VH polypeptide comprises
VH-CDRl, VH-CDR2, and VH-CDR3 amino acid sequences
selected from the group consisting of: SEQ K) NOs: 5,
6, and 7; SEQ E) NOs: 15, 16, and 17; SEQ E) NOs: 25,
26, and 27; SEQ E) NOs: 35, 36, and 37; SEQ E) NOs:
45, 46, and 47; SEQ E) NOs: 55, 56, and 57; SEQ E)
NOs: 65, 66, and 67; SEQ E) NOs: 75, 76, and 77; SEQ
ID NOs: 85, 86, and 87; SEQ ID NOs: 95, 96, and 97;
SEQ ID NOs: 116, 117, and 118; SEQ E) NOs: 126, 127,
and 128; SEQ E) NOs: 136, 137, and 138; and SEQ E)
NOs: 146, 147, and 148; and where an antibody or
antigen binding fragment thereof comprising the
VH-CDR3 specifically binds to RON.[0068] In some
embodiments, the invention provides an isolated
polynucleotide comprising a nucleic acid which encodes
an antibody VL polypeptide, wherein said VL
polypeptide comprises VH-CDRl, VH-CDR2, and VH-CDR3
amino acid sequences selected from the group
consisting of: SEQ ID NOs: 10, 11, and 12; SEQ ID NOs:
20, 21, and 22; SEQ ID NOs: 30, 31, and 32; SEQ ID
NOs: 40, 41, and 42; SEQ ID NOs: 50, 51, and 52; SEQ
ID NOs: 60, 61, and 62; SEQ ID NOs: 70, 71, and 72;
SEQ ID NOs: 80, 81, and 82; SEQ ID NOs: 90, 91, and
92; SEQ ID NOs: 100, 101, and 102; SEQ ID NOs: 121,
122, and 123; SEQ ID NOs: 131, 132, and 133; SEQ ID
NOs: 141, 142, and 143; and SEQ ID NOs: 151, 152, and
153; and wherein an antibody or antigen binding
fragment thereof comprising said VL-CDR3 specifically
binds to RON. [0069] In some embodiments, the
above-described polynucleotides further comprise a
nucleic acid encoding a signal peptide fused to the
antibody VH polypeptide or the antibody VL
polypeptide. [0070] In certain other embodiments, the
above-described polynucleotides further comprise a
nucleic acid encoding a heavy chain constant region
CHl domain fused to the VH polypeptide, encoding a
heavy chain constant region CH2 domain fused to the VH
polypeptide, encoding a heavy chain constant region
CH3 domain fused to the VH polypeptide, or encoding a
heavy chain hinge region fused to said VH polypeptide.
In further embodiments, the heavy chain constant
region is selected from the group consisting of human
IgG4, IgG4 agly, IgGl or IgGl agly. [0071] hi some
embodiments, the above-described polynucleotides
comprise a nucleic acid encoding a light chain
constant region domain fused to said VL polypeptide.
In further embodiments, the light chain constant
region is human kappa. [0072] In various embodiments
of the above-described polynucleotides, the antibody
or antigenbinding fragment thereof comprising a
polypeptide encoded by the nucleic acid specifically
binds the same RON epitope as a reference monoclonal
Fab antibody fragment selected from the group
consisting of M14-H06, M15-E10, M16-C07, M23-F10, and
M80-B03 or a reference monoclonal antibody selected
from the group consisting of 1P2E7, 1P3B2, 1P4A3,
1P4A12 and 1P5B10. [0073] In various other embodiments
of the above-described polynucleotides, the antibody
or antigen-binding fragment thereof comprising a
polypeptide encoded by the nucleic acid competitively
inhibits a reference monoclonal Fab antibody fragment
selected from the group consisting of M14-H06,
M15-E10, M16-C07, M23-F10, M80-B03, M93-D02, M96-C05,
M97- D03, and M98-E12 or a reference monoclonal
antibody selected from the group consisting of 1P2E7,
1P3B2, 1P4A3, 1P4A12 and 1P5B10.[0074] In various
embodiments of the above-describe polynucleotides, the
framework regions of the VH polypeptide or VL
polypeptide are human, except for five or fewer amino
acid substitutions. [0075] In various embodiments of
the above-described polynucleotides, the invention
provides an antibody or antigen-binding fragment
thereof comprising the polypeptide encoded by the
nucleic acid, that binds to a linear epitope or a
non-linear conformational epitope. [0076] In various
embodiments of the above-described polynucleotides,
the antibody or antigenbinding fragment thereof
comprising the polypeptide encoded by the nucleic acid
is multivalent, and comprises at least two heavy
chains and at least two light chains. [0077] In
certain embodiments of the above-described
polynucleotides, the antibody or antigenbinding
fragment thereof comprising the polypeptide encoded by
the nucleic acid is multispecif c . In further
embodiments, the antibody or antigen-binding fragment
thereof comprising the polypeptide encoded by the
nucleic acid is bispecif c. [0078] In various
embodiments of the above-described polynucleotides,
the antibody or antigenbinding fragment thereof
comprising the polypeptide encoded by the nucleic acid
comprises heavy and light chain variable domains which
are fully human. In further embodiments, the heavy and
light chain variable domains are identical to those of
a monoclonal Fab antibody fragment selected from the
group consisting of M14-H06, M15-E10, M16-C07,
M23-F10, M80- B03, M93-D02, M96-C05, M97-D03, and
M98-E12. [0079] hi various embodiments of the
above-described polynucleotides, the antibody or
antigenbinding fragment thereof comprising the
polypeptide encoded by the nucleic acid comprises
heavy and light chain variable domains which are
murine. In further embodiments, the heavy and light
chain variable domains are identical to those of a
monoclonal antibody selected from the group consisting
of 1P2E7, 1P3B2, 1P4A3, 1P4A12 and 1P5B10. [0080] In
various embodiments of the above-described
polynucleotides, the antibody or antigenbinding
fragment thereof comprising the polypeptide encoded by
the nucleic acid is humanized. [0081] In various
embodiments of the above-described polynucleotides,
the antibody or antigenbinding fragment thereof
comprising the polypeptide encoded by the nucleic acid
is primatized. [0082] In various embodiments of the
above-described polynucleotides, the antibody or
antigenbinding fragment thereof comprising the
polypeptide encoded by the nucleic acid is chimeric.
[0083] In some embodiments of the above-described
polynucleotides, the antibody or antigenbinding
fragment thereof comprising the polypeptide encoded by
the nucleic acid is fully human. [0084] In various
embodiments of the above-described polynucleotides,
the antibody or antigenbinding fragment thereof
comprising the polypeptide encoded by the nucleic acid
is an Fabfragment, an Fab' fragment, an F(ab)2
fragment, or an Fv fragment. In certain embodiments of
the above-described polynucleotides, the antibody or
antigen-binding fragment thereof comprising the
polypeptide encoded by the nucleic acid is a single
chain antibody. [0100] In some embodiments of the
above-described polynucleotides, the antibody or
antigenbinding fragment thereof comprising the
polypeptide encoded by the nucleic acid specifically
binds to an RON polypeptide or fragment thereof, or an
RON variant polypeptide, with an affinity
characterized by a dissociation constant (KD) no
greater than 5 x 10 2 M, 10 2 M, 5 x 10 3 M, 10~3 M, 5
x 10 4 M, 10 4 M, 5 x 10 5 M, 10 5 M, 5 x 10~6 M, 10 6
M, 5 x 10~7 M, 10 7 M, 5 x 10 8M, 10 8 M, 5 x 10 9 M,
10 9 M, 5 x 10~10 M, 10 10 M, 5 x 10~p M, 10~u M, 5 x
10 12 M, 10~12 M, 5 x 10 13 M, 10 13 M, 5 x 1(T 14 M,
1(T14 M, 5 x 10 15 M, or 10 15 M. [0101] In some
embodiments of the above-described polynucleotides,
the antibody or antigenbinding fragment thereof
comprising the polypeptide encoded by the nucleic acid
preferentially binds to a human RON polypeptide or
fragment thereof, relative to a murine RON polypeptide
or fragment thereof. [0102] hi some embodiments of the
above-described polynucleotides, the antibody or
antigenbinding fragment thereof comprising the
polypeptide encoded by the nucleic acid binds to RON
expressed on the surface of a cell hi further
embodiments, the cell is a malignant cell, a
neoplastic cell, a tumor cell, or a metastatic cell.
[0103] In some embodiments of the above-described
polynucleotides, the antibody or antigenbinding
fragment thereof comprising the polypeptide encoded by
said nucleic acid blocks MSP from binding to RON.
[0104] In some embodiments of the above-described
polynucleotides, the antibody or antigenbinding
fragment thereof comprising the polypeptide encoded by
the nucleic acid inhibits MSPdependent RON activation.
[0105] hi some embodiments of the above-described
polynucleotides, the antibody or antigenbinding
fragment thereof comprising the polypeptide encoded by
the nucleic acid inhibits MSPindependent RON
activation. [0106] In some embodiments of the
above-described polynucleotides, the antibody or
antigenbinding fragment thereof comprising the
polypeptide encoded by the nucleic acid inhibits
activation of the Ras/MAPK signaling pathway. [0107]
In some embodiments of the above-described
polynucleotides, the antibody or antigenbinding
fragment thereof comprising the polypeptide encoded by
the nucleic acid inhibits RONmediated phosphorylation
of ERK.[0108] In some embodiments of the
above-described polynucleotides, the antibody or
antigenbinding fragment thereof comprising the
polypeptide encoded by the nucleic acid inhibits
RONmediated cell proliferation or tumor cell growth.
[0109] In some embodiments of the above-described
polynucleotides, the antibody or antigenbinding
fragment thereof comprising the polypeptide encoded by
the nucleic acid induces apoptosis. [0110] In some
embodiments, the above-described polynucleotides
further comprise a nucleic acid encoding a
heterologous polypeptide. [0111] In some embodiments
of the above-described polynucleotides, the antibody
or antigenbinding fragment thereof comprising the
polypeptide encoded by the nucleic acid is conjugated
to an agent selected from the group consisting of
cytotoxic agent, a therapeutic agent, cytostatic
agent, a biological toxin, a prodrug, a peptide, a
protein, an enzyme, a virus, a lipid, a biological
response modifier, pharmaceutical agent, a lymphokine,
a heterologous antibody or fragment thereof, a
detectable label, polyethylene glycol (PEG), and a
combination of two or more of any said agents. In
further embodiments, the cytotoxic agent is selected
from the group consisting of a radionuclide, a
biotoxin, an enzymatically active toxin, a cytostatic
or cytotoxic therapeutic agent, a prodrugs, an
immunologically active ligand, a biological response
modifier, or a combination of two or more of any said
cytotoxic agents. In certain other embodiments, the
detectable label is selected from the group consisting
of an enzyme, a fluorescent label, a chemiluminescent
label, a bioluminescent label, a radioactive label, or
a combination of two or more of any said detectable
labels. 



[0112] In some embodiments, the invention provides
compositions comprising the abovedescribed
polynucleotides. [0113] In certain other embodiments,
the invention provides vectors comprising the
abovedescribed polynucleotides. In further
embodiments, the polynucleotides are operably
associated with a promoter. In additional embodiments,
the invention provides host cells comprising such
vectors. In further embodiments, the invention
provides vectors where the polynucleotide is operably
associated with a promoter. [0114] In additional
embodiments, the invention provides a method of
producing an antibody or fragment thereof which
specifically binds RON, comprising culturing a host
cell containing a vector comprising the
above-described polynucleotides, and recovering said
antibody, or fragment thereof. In further embodiments,
the invention provides an isolated polypeptide
produced by the above-described method.[0115] In some
embodiments, the invention provides isolated
polypeptides encoded by the above-described
polynucleotides. [0116] In further embodiments of the
above-described polypeptides, the antibody or fragment
thereof comprising the polypeptide specifically binds
to RON. Other embodiments include the isolated
antibody or fragment thereof comprising the
above-described polypeptides. [0117] In some
embodiments, the invention provides a composition
comprising an isolated VH encoding polynucleotide and
an isolated VL encoding polynucleotide, where the VH
encoding polynucleotide and the VL encoding
polynucleotide, respectively, comprise nucleic acids
encoding amino acid sequences at least 90% identical
to reference amino acid sequences selected from the
group consisting of: SEQ ID NO:4 and SEQ ID NO:9; SEQ
ID NO: 14 and SEQ ID NO: 19; SEQ ID NO:24 and SEQ ID
NO:29; SEQ ID NO:34 and SEQ ID NO:39; SEQ ID NO:44 and
SEQ ID NO:49; SEQ ID NO:54 and SEQ ID NO:59; SEQ ID
NO:64 and SEQ ID NO:69; SEQ ID NO:74 and SEQ ID NO:79;
SEQ ID NO:84 and SEQ ID NO:89; SEQ ID NO:94 and SEQ ID
NO:99, SEQ ID NO: 115 and SEQ ID NO: 120, SEQ ID NO:
125 and SEQ ID NO: 130, SEQ ID NO: 135 and SEQ ID NO:
140, and SEQ ED NO: 145 and SEQ ID NO: 150; and where
an antibody or fragment thereof encoded by the VH and
VL encoding polynucleotides specifically binds RON. In
further embodiments, the VH encoding polynucleotide
and said VL encoding polynucleotide, respectively,
comprise nucleic acids encoding amino acid sequences
selected from the group consisting of: SEQ ID NO:4 and
SEQ ID NO:9; SEQ ED NO: 14 and SEQ ID NO: 19; SEQ ID
NO:24 and SEQ ED NO:29; SEQ ID NO:34 and SEQ ED NO:39;
SEQ ED NO:44 and SEQ ID NO:49; SEQ ED NO:54 and SEQ ED
NO:59; SEQ ED NO:64 and SEQ ED NO:69; SEQ ID NO:74 and
SEQ ED NO:79; SEQ ED NO:84 and SEQ ED NO:89; SEQ ED
NO:94 and SEQ ED NO:99, SEQ ID NO: 115 and SEQ ED NO:
120, SEQ ED NO: 125 and SEQ ED NO:130, SEQ LD NO: 135
and SEQ ID NO: 140, and SEQ ID NO: 145 and SEQ D NO:
150. [0118] In certain other embodiments, the
invention provides a composition comprising an
isolated VH encoding polynucleotide and an isolated VL
encoding polynucleotide, where the VH encoding
polynucleotide and the VL encoding polynucleotide,
respectively, comprise nucleic acids encoding amino
acid sequences identical, except for less than 20
conservative amino acid substitutions, to reference
amino acid sequences selected from the group
consisting of: SEQ ID NO:4 and SEQ ED NO:9; SEQ ED NO:
14 and SEQ ED NO: 19; SEQ ID NO:24 and SEQ ID NO:29;
SEQ ID NO:34 and SEQ ED NO:39; SEQ ID NO:44 and SEQ ED
NO:49; SEQ ED NO:54 and SEQ ID NO:59; SEQ ED NO:64 and
SEQ ID NO:69; SEQ ID NO:74 and SEQ ID NO:79; SEQ ID
NO:84 and SEQ ED NO:89; SEQ ID NO:94 and SEQ ID NO:99,
SEQ ED NO: 115 and SEQ ID NO: 120, SEQ ID NO: 125 and
SEQ ID NO:130, SEQ ED NO: 135 and SEQ ID NO:140, and
SEQ ID NO: 145 and SEQ DD NO: 150; and where an
antibody or fragment thereof encoded by the VH and VL
encoding polynucleotides specifically binds RON.
[0119] In further embodiments, the VH encoding
polynucleotide encodes a VH polypeptide comprising
VH-CDRl, VH-CDR2, and VH-CDR3 amino acid sequences
selected from the group consisting of: SEQ ID NOs: 5,
6, and 7; SEQ ED NOs: 15, 16, and 17; SEQ ID NOs: 25,
26, and 27; SEQ ID NOs: 35, 36, and 37; SEQ ID NOs:
45, 46, and 47; SEQ ID NOs: 55, 56, and 57; SEQ ID
NOs: 65, 66, and 67; SEQ ID NOs: 75, 76, and 77; SEQ
ID NOs: 85, 86, and 87; SEQ ID NOs: 95, 96, and 97;
SEQ ID NOs: 116, 117, and 118; SEQ ID NOs: 126, 127,
and 128; SEQ ID NOs: 136, 137, and 138; and SEQ ID
NOs: 146, 147, and 148; where the VL encoding
polynucleotide encodes a VL polypeptide comprising
VL-CDRl, VL-CDR2, and VL-CDR3 amino acid sequences
selected from the group consisting of: SEQ ID NOs: 10,
11, and 12; SEQ ID NOs: 20, 21, and 22; SEQ ID NOs:
30, 31, and 32; SEQ ID NOs: 40, 41, and 42; SEQ ID
NOs: 50, 51, and 52; SEQ ID NOs: 60, 61, and 62; SEQ
ID NOs: 70, 71, and 72; SEQ ID NOs: 80, 81, and 82;
SEQ ID NOs: 90, 91, and 92; SEQ ID NOs: 100, 101, and
102; SEQ ID NOs: 121, 122, and 123; SEQ ID NOs: 131,
132, and 133; SEQ ID NOs: 141, 142, and 143; and SEQ
ID NOs: 151, 152, and 153; and where an antibody or
fragment thereof encoded by the VH and VL encoding
polynucleotides specifically binds RON. [0120] hi
various embodiments of the above-described
compositions, the VH encoding polynucleotide further
comprises a nucleic acid encoding a signal peptide
fused to the antibody VH polypeptide. [0121] In
various embodiments of the above-described
compositions, the VL encoding polynucleotide further
comprises a nucleic acid encoding a signal peptide
fused to the antibody VL polypeptide. [0122] In some
embodiments of the above-described compositions, the
VH encoding polynucleotide further comprises a nucleic
acid encoding a heavy chain constant region CHl domain
fused to the VH polypeptide, further comprises a
nucleic acid encoding a heavy chain constant region
CH2 domain fused to the VH polypeptide, further
comprises a nucleic acid encoding a heavy chain
constant region CH3 domain fused to the VH
polypeptide, or further comprises a nucleic acid
encoding a heavy chain hinge region fused to the VH
polypeptide. In further embodiments, the heavy chain
constant region is selected from the group consisting
of human IgG4, IgG4 agly, IgGl or IgGl agly. [0123] In
some embodiments of the above-described compositions,
the VL encoding polynucleotide further comprises a
nucleic acid encoding a light chain constant region
domainfused to the VL polypeptide. In further
embodiments, the light chain constant region is human
kappa. [0124] In some embodiments of the
above-described compositions, the antibody or fragment
thereof encoded by the VH and VL encoding
polynucleotides specifically binds the same RON
epitope as a reference monoclonal Fab antibody
fragment selected from the group consisting of
M14-H06, M15-E10, M16-C07, M23-F10, M80-B03, M93-D02,
M96-C05, M97-D03, and M98- El 2 or a reference
monoclonal antibody selected from the group consisting
of 1P2E7, 1P3B2, 1P4A3, 1P4A12 and 1P5B10. [0125] In
some embodiments of the above-described compositions,
the antibody or fragment thereof encoded by the VH and
VL encoding polynucleotides competitively inhibits a
reference monoclonal Fab antibody fragment selected
from the group consisting of M14-H06, M15-E10,
M16-C07, M23-F10, M80-B03, M93-D02, M96-C05, M97-D03,
and M98-E12 or a reference monoclonal antibody
selected from the group consisting of 1P2E7, 1P3B2,
1P4A3, 1P4A12 and 1P5B10 from binding to RON. [0126]
In some embodiments of the above-described
compositions, the framework regions of the VH and VL
polypeptides are human, except for five or fewer amino
acid substitutions. [0127] In some embodiments of the
above-described compositions, the antibody or fragment
thereof encoded by the VH and VL encoding
polynucleotides binds to a linear epitope or a non
linear conformational epitope. [0128] In some
embodiments of the above-described compositions, the
antibody or fragment thereof encoded by the VH and VL
encoding polynucleotides is multivalent, and comprises
at least two heavy chains and at least two light
chains. [0129] In some embodiments of the
above-described compositions, the antibody or fragment
thereof encoded by the VH and VL encoding
polynucleotides is multispecific. In further
embodiments, the antibody or fragment thereof encoded
by the VH and VL encoding polynucleotides is
bispecific. [0130] In some embodiments of the
above-described compositions, the antibody or fragment
thereof encoded by the VH and VL encoding
polynucleotides comprises heavy and light chain
variable domains which are fully human. In further
embodiments, the heavy and light chain variable
domains are identical to those of a monoclonal Fab
antibody fragment selected from the group consisting
of M14-H06, M15-E10, M16-C07, M23-F10, M8O-BO3,
M93-D02, M96-C05, M97-D03, and M98-E12. [0131] In some
embodiments of the above-described compositions, the
antibody or fragment thereof encoded by the VH and VL
encoding polynucleotides comprises heavy and light
chainvariable domains which are murine. In further
embodiments, the heavy and light chain variable
domains are identical to those of a monoclonal
antibody selected from the group consisting of 1P2E7,
1P3B2, 1P4A3, 1P4A12 and 1P5B10. [0132] In various
embodiments of the above-described compositions, the
antibody or antigenbinding fragment thereof comprising
the polypeptide encoded by the nucleic acid is
humanized. [0133] In various embodiments of the
above-described compositions, the antibody or
antigenbinding fragment thereof comprising the
polypeptide encoded by the nucleic acid is primatized.
[0134] hi various embodiments of the above-described
compositions, the antibody or antigenbinding fragment
thereof comprising the polypeptide encoded by the
nucleic acid is chimeric. [0135] hi some embodiments
of the above-described compositions, the antibody or
antigenbinding fragment thereof comprising the
polypeptide encoded by the nucleic acid is fully
human. [0136] In various embodiments of the
above-described compositions, the antibody or
antigenbinding fragment thereof comprising the
polypeptide encoded by the nucleic acid is an Fab
fragment, an Fab' fragment, an F(ab)2 fragment, or an
Fv fragment. In certain embodiments of the
above-described compositions, the antibody or
antigen-binding fragment thereof comprising the
polypeptide encoded by the nucleic acid is a single
chain antibody. [0137] In some embodiments of the
above-described compositions, the antibody or
antigenbinding fragment thereof comprising the
polypeptide encoded by the nucleic acid specifically
binds to an RON polypeptide or fragment thereof, or an
RON variant polypeptide, with an affinity
characterized by a dissociation constant (KQ) no
greater than 5 x 10~2 M, 10~2 M, 5 x 10 3 M, 10~3 M, 5
x 10 4 M, 10 4 M, 5 x 10~5 M, 10~5 M, 5 x 10 6 M, 10 6
M, 5 x 10 7 M, 10 7 M, 5 x 10 8M, 10 8 M, 5 x 10 9 M,
10 9 M, 5 x 10 10 M, 10 10 M, 5 x 10 u M, 10 p M, 5 x
1(T12 M, 10 12 M, 5 x 10 13 M, 10 13 M, 5 x 10~14 M,
10~14 M, 5 x 10 15 M, or 10 15-M. [0138] In some
embodiments of the above-described compositions, the
antibody or antigenbinding fragment thereof comprising
the polypeptide encoded by the nucleic acid
preferentially binds to a human RON polypeptide or
fragment thereof, relative to a murine RON polypeptide
or fragment thereof. [0139] In some embodiments of the
above-described compositions, the antibody or
antigenbinding fragment thereof comprising the
polypeptide encoded by the nucleic acid binds to RON
expressed on the surface of a cell. In further
embodiments, the cell is a malignant cell, a
neoplastic cell, a tumor cell, a metastatic cell or a
tumor associated macrophage. [0140] In some
embodiments of the above-described compositions, the
antibody or antigenbinding fragment thereof comprising
the polypeptide encoded by said nucleic acid blocks
MSP from binding to RON.[0141] In some embodiments of
the above-described compositions, the antibody or
antigenbinding fragment thereof comprising the
polypeptide encoded by the nucleic acid inhibits
MSPdependent RON activation. [0142] In some
embodiments of the above-described compositions, the
antibody or antigenbinding fragment thereof comprising
the polypeptide encoded by the nucleic acid inhibits
MSPindependent RON activation. [0143] In some
embodiments of the above-described compositions, the
antibody or antigenbinding fragment thereof comprising
the polypeptide encoded by the nucleic acid inhibits
activation of the Ras/MAPK signaling pathway. [0144]
In some embodiments of the above-described
compositions, the antibody or antigenbinding fragment
thereof comprising the polypeptide encoded by the
nucleic acid inhibits RONmediated phosphorylation of
ERK or AKT. [0145] In some embodiments of the
above-described compositions, the antibody or
antigenbinding fragment thereof comprising the
polypeptide encoded by the nucleic acid inhibits
RONmediated cell proliferation, tumor cell growth,
tumor cell migration, tumor cell invasion or tumor
cell metastasis. [0146] In some embodiments of the
above-described compositions, the antibody or
antigenbinding fragment thereof comprising the
polypeptide encoded by the nucleic acid induces
apoptosis. [0147] In some embodiments, the
above-described compositions, the VH encoding
polynucleotide, the VL encoding polynucleotide, or
both the VH and the VL encoding polynucleotides
further comprise a nucleic acid encoding a
heterologous polypeptide. [0148] In some embodiments
of the above-described compositions, the antibody or
antigenbinding fragment thereof comprising the
polypeptide encoded by the nucleic acid is conjugated
to an agent selected from the group consisting of
cytotoxic agent, a therapeutic agent, cytostatic
agent, a biological toxin, a prodrug, a peptide, a
protein, an enzyme, a virus, a lipid, a biological
response modifier, pharmaceutical agent, a lymphokine,
a heterologous antibody or fragment thereof, a
detectable label, polyethylene glycol (PEG), and a
combination of two or more of any said agents. In
further embodiments, the cytotoxic agent is selected
from the group consisting of a radionuclide, a
biotoxin, an enzymatically active toxin, a cytostatic
or cytotoxic therapeutic agent, a prodrugs, an
immunologically active ligand, a biological response
modifier, or a combination of two or more of any said
cytotoxic agents. In certain other embodiments, the
detectable label is selected from the group consisting
of an enzyme, a fluorescent label, achemiluminescent
label, a bioluminescent label, a radioactive label, or
a combination of two or more of any said detectable
labels. [0149] In some embodiments of the
above-described compositions, the VH encoding
polynucleotide is contained on a first vector and the
VL encoding polynucleotide is contained on a second
vector. In further embodiments, the VH encoding
polynucleotide is operably associated with a first
promoter and the VL encoding polynucleotide is
operably associated with a second promoter. In certain
other embodiments, the first and second promoters are
copies of the same promoter. In further embodiments,
the first and second promoters are non-identical.
[0150] In various embodiments of the above-described
compositions, the first vector and the second vector
are contained in a single host cell. [0151] hi certain
other embodiments of the above-described compositions,
the first vector and the second vector are contained
in separate host cells. [0152] In some embodiments,
the invention provides a method of producing an
antibody or fragment thereof which specifically binds
RON, comprising culturing the above-described host
cells, and recovering the antibody, or fragment
thereof. [0153] In other embodiments, the invention
provides a method of producing an antibody or fragment
thereof which specifically binds RON, comprising
co-culturing separate host cells, and recovering the
antibody, or fragment thereof. In further embodiments
of the above-described method, the invention provides
combining the VH and VL encoding polypeptides, and
recovering the antibody, or fragment thereof. [0154]
In some embodiments, the invention provides an
antibody or fragment thereof which specifically binds
RON, produced by the above-described methods. [0155]
In some embodiments, the invention provides
compositions, where the VH encoding polynucleotide and
the VL encoding polynucleotide are on the same vector,
as well as the vectors therein. [0156] In various
embodiments of the above described vectors, the VH
encoding polynucleotide and the VL encoding
polynucleotide are each operably associated with a
promoter. [0157] In various embodiments of the above
described vectors, the VH encoding polynucleotide and
the VL encoding polynucleotide are fused in frame, are
co-transcribed from a single promoter operably
associated therewith, and are cotranslated into a
single chain antibody or antigen-binding fragment
thereof. [0158] In various embodiments of the above
described vectors, the VH encoding polynucleotide and
said VL encoding polynucleotide are co-transcribed
from a single promoter operably associated therewith,
but are separately translated. In further embodiments,
the vectors furthercomprise an IRES sequence disposed
between the VH encoding polynucleotide and the VL
encoding polynucleotide. In certain other embodiments,
the polynucleotide encoding a VH and the
polynucleotide encoding a VL are separately
transcribed, each being operably associated with a
separate promoter. In further embodiments, the
separate promoters are copies of the same promoter or
the separate promoters are non-identical. [0159] In
some embodiments, the invention provides host cells
comprising the above-described vectors. [0160] In
other embodiments, the invention provides a method of
producing an antibody or fragment thereof which
specifically binds RON, comprising culturing the
above-described host cells, and recovering the
antibody, or fragment thereof. [0161] In some
embodiments, the invention provides an antibody or
fragment thereof which specifically binds RON,
produced by the above-described methods. [0162] In
some embodiments, the invention provides a method for
treating a hyperproliferative disorder in an animal,
comprising administering to an animal in need of
treatment a composition comprising: a) an isolated
antibody or fragment as described above; and b) a
pharmaceutically acceptable carrier. In further
embodiments, the hyperproliferative disease or
disorder is selected from the group consisting of
cancer, a neoplasm, a tumor, a malignancy, or a
metastasis thereof. [0163] In various embodiments of
the above-described methods, the antibody or fragment
thereof specifically binds to RON expressed on the
surface of a malignant cell. In further embodiments,
the binding of the antibody or fragment thereof to the
malignant cell results in growth inhibition of the
malignant cell. [0164] In various embodiments of the
above-described methods, the antibody or fragment
thereof inhibits RON phosphorylation or inhibits tumor
cell proliferation. In further embodiments, the tumor
cell proliferation is inhibited through the prevention
or retardation of metastatic growth. [0165] In various
embodiments of the above-described methods, the
antibody or fragment thereof inhibits tumor cell
migration. In further embodiments, the tumor cell
proliferation is inhibited through the prevention or
retardation of tumor spread to adjacent tissues.
[0166] In various embodiments of the above-described
methods, the hyperproliferative disease or disorder is
a neoplasm located in the: prostate, colon, abdomen,
bone, breast, digestive system, liver, pancreas,
peritoneum, adrenal gland, parathyroid gland,
pituitary gland, testicles, ovary, thymus, thyroid,
eye, head, neck, central nervous system, peripheral
nervous system, lymphatic system, pelvis, skin, soft
tissue, spleen, thoracic region, or urogenital
tract.[0167] In various embodiments of the
above-described methods, the hyperproliferative
disease is cancer, said cancer selected from the group
consisting of: epithelial squamous cell cancer,
melanoma, leukemia, myeloma, stomach cancer, brain
cancer, lung cancer, pancreatic cancer, cervical
cancer, ovarian cancer, liver cancer, bladder cancer,
breast cancer, colon cancer, renal cancer, prostate
cancer, testicular cancer, thyroid cancer, and head
and neck cancer. In further embodiments, the cancer is
selected from the group consisting of stomach cancer,
renal cancer, brain cancer, bladder cancer, colon
cancer, lung cancer, breast cancer, pancreatic cancer,
ovarian cancer, and prostate cancer. [0168] In various
embodiments of the above-described methods, the animal
is a mammal. In further embodiments, the mammal is a
human. BRIEF DESCRIPTION OF THE DRA WINGS [0169]
Figure 1 shows a representative FACS binding curve of
antibodies bound to SW480 cells. [0170] Figures 2A and
2B show the effect of monoclonal murine anti-RON
antibodies and human monoclonal anti-RON Fabs on MSP
binding to RON. [0171] Figures 3A-3C show the effect
of anti-RON antibodies on MSP-induced RON
phosphorylation in MB-453 breast cancer cells and in
BxPC-3 pancratic cancer cells. [0172] Figures 4A-C
show the effect of anti-RON antibodies on
MSP-independent RON signaling in 293 cells
overexpressing wild-type RON, cells expressing a
constitutively active kinase domain mutant of RON and
in BxPC-3 pancreatic cells. [0173] Figure 5 shows the
effect of anti-RON antibodies on phosphorylation of
pAKT in BxPC3 and MDA-MB-453 tumor cells. [0174]
Figure 6 shows a FACS binding curve of antibodies
bound to cells expressing human RON splice variant
RONdeltal60. [0175] Figure 7 shows the results of an
ELISA assay measuring the binding of RON antibodies to
soluble RON. [0176] Figure 8 shows a FACS binding
curve of antibodies bound to 293 cells expressing RON.
[0177] Figure 9 is a bar graph depicting the results
of a FACS assay measuring antibodies bound to CHO
cells expressing RON. [0178] Figure 10 shows a western
blot of ERK and phospho-ERK in tumor cells treated
with RON antibodies. The bar graph shows a
quantitation of the results in the western blot
obtained using antibody 1P3B2.2.[0179] Figure H A
shows a western blot of AKT and phospho-AKT in tumor
cells treated with RON antibodies. Figure H B depicts
a bar graph showing the quantitation of the results in
the western blot obtained using antibody 1P3B2.2.
[0180] Figure 12 shows western blots of phosho-AKT and
phospho-ERK in various tumor cells that were
untreated, treated with a control antibody, treated
with MSP, or treated with MSP and an anti-RON
antibody. [0181] Figure 13A shows the results of an
ELISA assay measuring the binding of RON antibodies to
soluble human and cyno RON. Figures 13B and C show the
results of an ELISA measuring the binding of human MSP
to soluble human (Fig. 13C) and cyno (Fig. 13B) RON.
[0182] Figures 14A-C show the results of tumor cell
invasion assays using HT1080 and HT1080-RON (Fig.
14A), AGS (Fig. 14B) and MDA-MB-231 (Fig. 14C) cell
lines. Higher bars indicate increased cell invastion.
[0183] Figure 15 shows the results of an ELISA assay
measuring the binding of RON antibodies to soluble
human RON (Sema and PSI domains) and to the PSI domain
of RON. [0184] Figure 16 shows a FACS binding curve of
anti-murine RON antibodies binding to 293 cells
expressing murine RON. [0185] Figure 17A shows western
blots of AKT and phospho-AKT in CHO cells expressing
murine RON and treated with anti-murine RON
antibodies. Figure 17B shows quantitation of the same.
[0186] Figures 18A-B show FACS binding curves of
anti-murine RON antibodies and antihuman RON
antibodies binding to 293 cells expressing either
murine (Fig. 18A) or human (Fig. 18B) RON proteins.
[0187] Figure 19 is a table showing RON expression
levels and increases in phospho-ERK and phospho-AKT in
various cancer cell types. [0188] Figure 20 shows a
graph displaying the tumor size in SCID mice
administered tumor cells and treated with anti-RON
antibody. Arrows indicate time points when antibody
was administered. DETAILED DESCRIPTION OF THE
INVENTION I. DEFINITIONS [0189] It is to be noted that
the term "a" or "an" entity refers to one or more of
that entity; for example, "an RON antibody," is
understood to represent one or more RON antibodies. As
such, the terms "a" (or "an"), "one or more," and "at
least one" can be used interchangeably herein.[0190]
As used herein, the term "polypeptide" is intended to
encompass a singular "polypeptide" as well as plural
"polypeptides," and refers to a molecule composed of
monomers (amino acids) linearly linked by amide bonds
(also known as peptide bonds). The term "polypeptide"
refers to any chain or chains of two or more amino
acids, and does not refer to a specific length of the
product. Thus, peptides, dipeptides, tripeptides,
oligopeptides, "protein," "amino acid chain," or any
other term used to refer to a chain or chains of two
or more amino acids, are included within the
definition of "polypeptide," and the term
"polypeptide" may be used instead of, or
interchangeably with any of these terms. The term
"polypeptide" is also intended to refer to the
products of post-expression modifications of the
polypeptide, including without limitation
glycosylation, acetylation, phosphorylation,
amidation, derivatization by known protecting/blocking
groups, proteolytic cleavage, or modification by
non-naturally occurring amino acids. A polypeptide may
be derived from a natural biological source or
produced by recombinant technology, but is not
necessarily translated from a designated nucleic acid
sequence. It may be generated in any manner, including
by chemical synthesis. [0191] A polypeptide of the
invention may be of a size of about 3 or more, 5 or
more, 10 or more, 20 or more, 25 or more, 50 or more,
75 or more, 100 or more, 200 or more, 500 or more,
1,000 or more, or 2,000 or more amino acids.
Polypeptides may have a defined threedimensional
structure, although they do not necessarily have such
structure. Polypeptides with a defined
three-dimensional structure are referred to as folded,
and polypeptides which do not possess a defined
three-dimensional structure, but rather can adopt a
large number of different conformations, and are
referred to as unfolded. As used herein, the term
glycoprotein refers to a protein coupled to at least
one carbohydrate moiety that is attached to the
protein via an oxygencontaining or a
nitrogen-containing side chain of an amino acid
residue, e.g., a serine residue or an asparagine
residue. [0192] By an "isolated" polypeptide or a
fragment, variant, or derivative thereof is intended a
polypeptide that is not in its natural milieu. No
particular level of purification is required. For
example, an isolated polypeptide can be removed from
its native or natural environment. Recombinantly
produced polypeptides and proteins expressed in host
cells are considered isolated for purposed of the
invention, as are native or recombinant polypeptides
which have been separated, fractionated, or partially
or substantially purified by any suitable technique.
[0193] Also included as polypeptides of the present
invention are fragments, derivatives, analogs, or
variants of the foregoing polypeptides, and any
combination thereof. The terms "fragment," "variant,"
"derivative" and "analog" when referring to RON
antibodies or antibody polypeptides of the present
invention include any polypeptides which retain at
least some of theantigen-binding properties of the
corresponding native antibody or polypeptide.
Fragments of polypeptides of the present invention
include proteolytic fragments, as well as deletion
fragments, in addition to specific antibody fragments
discussed elsewhere herein. Variants of RON antibodies
and antibody polypeptides of the present invention
include fragments as described above, and also
polypeptides with altered amino acid sequences due to
amino acid substitutions, deletions, or insertions.
Variants may occur naturally or be non-naturally
occurring Non-naturally occurring variants may be
produced using art-known mutagenesis techniques.
Variant polypeptides may comprise conservative or
non-conservative amino acid substitutions, deletions
or additions. Derivatives of RON antibodies and
antibody polypeptides of the present invention, are
polypeptides which have been altered so as to exhibit
additional features not found on the native
polypeptide. Examples include fusion proteins. Variant
polypeptides may also be referred to herein as
"polypeptide analogs." As used herein a "derivative"
of an RON antibody or antibody polypeptide refers to a
subject polypeptide having one or more residues
chemically derivatized by reaction of a functional
side group. Also included as "derivatives" are those
peptides which contain one or more naturally occurring
amino acid derivatives of the twenty standard amino
acids. For example, 4-hydroxyproline may be
substituted for proline; 5- hydroxylysine may be
substituted for lysine; 3-methylhistidine may be
substituted for histidine; homoserine may be
substituted for serine; and ornithine may be
substituted for lysine. [0194] The term
"polynucleotide" is intended to encompass a singular
nucleic acid as well as plural nucleic acids, and
refers to an isolated nucleic acid molecule or
construct, e.g., messenger RNA (mRNA) or plasmid DNA
(pDNA). A polynucleotide may comprise a conventional
phosphodiester bond or a non-conventional bond (e.g.,
an amide bond, such as found in peptide nucleic acids
(PNA)). The term "nucleic acid" refer to any one or
more nucleic acid segments, e.g., DNA or RNA
fragments, present in a polynucleotide. By "isolated"
nucleic acid or polynucleotide is intended a nucleic
acid molecule, DNA or RNA, which has been removed from
its native environment. For example, a recombinant
polynucleotide encoding an RON antibody contained in a
vector is considered isolated for the purposes of the
present invention. Further examples of an isolated
polynucleotide include recombinant polynucleotides
maintained in heterologous host cells or purified
(partially or substantially) polynucleotides in
solution. Isolated RNA molecules include in vivo or in
vitro RNA transcripts of polynucleotides of the
present invention. Isolated polynucleotides or nucleic
acids according to the present invention further
include such molecules produced synthetically. In
addition, polynucleotide or a nucleic acid may be or
may include a regulatory element such as a promoter,
ribosome binding site, or a transcription
terminator.[0195] As used herein, a "coding region" is
a portion of nucleic acid which consists of codons
translated into amino acids. Although a "stop codon"
(TAG, TGA, or TAA) is not translated into an amino
acid, it may be considered to be part of a coding
region, but any flanking sequences, for example
promoters, ribosome binding sites, transcriptional
terminators, introns, and the like, are not part of a
coding region. Two or more coding regions of the
present invention can be present in a single
polynucleotide construct, e.g., on a single vector, or
in separate polynucleotide constructs, e.g., on
separate (different) vectors. Furthermore, any vector
may contain a single coding region, or may comprise
two or more coding regions, e.g., a single vector may
separately encode an immunoglobulin heavy chain
variable region and an immunoglobulin light chain
variable region. In addition, a vector,
polynucleotide, or nucleic acid of the invention may
encode heterologous coding regions, either fused or
unfused to a nucleic acid encoding an RON antibody or
fragment, variant, or derivative thereof. Heterologous
coding regions include without limitation specialized
elements or motifs, such as a secretory signal peptide
or a heterologous functional domain. [0196] In certain
embodiments, the polynucleotide or nucleic acid is
DNA. In the case of DNA, a polynucleotide comprising a
nucleic acid which encodes a polypeptide normally may
include a promoter and/or other transcription or
translation control elements operably associated with
one or more coding regions. An operable association is
when a coding region for a gene product, e.g., a
polypeptide, is associated with one or more regulatory
sequences in such a way as to place expression of the
gene product under the influence or control of the
regulatory sequence(s). Two DNA fragments (such as a
polypeptide coding region and a promoter associated
therewith) are "operably associated" if induction of
promoter function results in the transcription of mRNA
encoding the desired gene product and if the nature of
the linkage between the two DNA fragments does not
interfere with the ability of the expression
regulatory sequences to direct the expression of the
gene product or interfere with the ability of the DNA
template to be transcribed. Thus, a promoter region
would be operably associated with a nucleic acid
encoding a polypeptide if the promoter was capable of
effecting transcription of that nucleic acid. The
promoter may be a cell-specific promoter that directs
substantial transcription of the DNA only in
predetermined cells. Other transcription control
elements, besides a promoter, for example enhancers,
operators, repressors, and transcription termination
signals, can be operably associated with the
polynucleotide to direct cell-specific transcription.
Suitable promoters and other transcription control
regions are disclosed herein. [0197] A variety of
transcription control regions are known to those
skilled in the art. These include, without limitation,
transcription control regions which function in
vertebrate cells, suchas, but not limited to, promoter
and enhancer segments from cytomegaloviruses (the
immediate early promoter, in conjunction with
intron-A), simian virus 40 (the early promoter), and
retroviruses (such as Rous sarcoma virus). Other
transcription control regions include those derived
from vertebrate genes such as actin, heat shock
protein, bovine growth hormone and rabbit b -globin,
as well as other sequences capable of controlling gene
expression in eukaryotic cells. Additional suitable
transcription control regions include tissue-specific
promoters and enhancers as well as
lymphokine-inducible promoters (e.g., promoters
inducible by interferons or interleukins). [0198]
Similarly, a variety of translation control elements
are known to those of ordinary skill in the art. These
include, but are not limited to ribosome binding
sites, translation initiation and termination codons,
and elements derived from picornaviruses (particularly
an internal ribosome entry site, or IRES, also
referred to as a CITE sequence). [0199] In other
embodiments, a polynucleotide of the present invention
is RNA, for example, in the form of messenger RNA
(mRNA). [0200] Polynucleotide and nucleic acid coding
regions of the present invention may be associated
with additional coding regions which encode secretory
or signal peptides, which direct the secretion of a
polypeptide encoded by a polynucleotide of the present
invention. According to the signal hypothesis,
proteins secreted by mammalian cells have a signal
peptide or secretory leader sequence which is cleaved
from the mature protein once export of the growing
protein chain across the rough endoplasmic reticulum
has been initiated. Those of ordinary skill in the art
are aware that polypeptides secreted by vertebrate
cells generally have a signal peptide fused to the
N-terminus of the polypeptide, which is cleaved from
the complete or "full length" polypeptide to produce a
secreted or "mature" form of the polypeptide. In
certain embodiments, the native signal peptide, e.g.,
an immunoglobulin heavy chain or light chain signal
peptide is used, or a functional derivative of that
sequence that retains the ability to direct the
secretion of the polypeptide that is operably
associated with it. Alternatively, a heterologous
mammalian signal peptide, or a functional derivative
thereof, may be used. For example, the wild-type
leader sequence may be substituted with the leader
sequence of human tissue plasminogen activator (TPA)
or mouse b-glucuronidase. [0201] The present invention
is directed to certain RON antibodies, or
antigen-binding fragments, variants, or derivatives
thereof. Unless specifically referring to full-sized
antibodies such as naturally-occurring antibodies, the
term "RON antibodies" encompasses full-sized
antibodies as well as antigen-binding fragments,
variants, analogs, or derivatives of suchantibodies,
e.g., naturally occurring antibody or immunoglobulin
molecules or engineered antibody molecules or
fragments that bind antigen in a manner similar to
antibody molecules. [0202] The terms "antibody" and
"immunoglobulin" are used interchangeably herein. An
antibody or immunoglobulin comprises at least the
variable domain of a heavy chain, and normally
comprises at least the variable domains of a heavy
chain and a light chain. Basic immunoglobulin
structures in vertebrate systems are relatively well
understood. See, e.g., Harlow et al., Antibodies: A
Laboratory Manual, (Cold Spring Harbor Laboratory
Press, 2nd ed. 1988). [0203] As will be discussed in
more detail below, the term "immunoglobulin" comprises
various broad classes of polypeptides that can be
distinguished biochemically. Those skilled in the art
will appreciate that heavy chains are classified as
gamma, mu, alpha, delta, or epsilon, (g, m, a, d, e)
with some subclasses among them (e.g., g l -g4). It is
the nature of this chain that determines the "class"
of the antibody as IgG, IgM, IgA IgG, or IgE,
respectively. The immunoglobulin subclasses (isotypes)
e.g., IgGl, IgG2, IgG3, IgG4, IgAl, etc. are well
characterized and are known to confer functional
specialization. Modified versions of each of these
classes and isotypes are readily discernable to the
skilled artisan in view of the instant disclosure and,
accordingly, are within the scope of the instant
invention. All immunoglobulin classes are clearly
within the scope of the present invention, the
following discussion will generally be directed to the
IgG class of immunoglobulin molecules. With regard to
IgG, a standard immunoglobulin molecule comprises two
identical light chain polypeptides of molecular weight
approximately 23,000 Daltons, and two identical heavy
chain polypeptides of molecular weight 53,000-70,000.
The four chains are typically joined by disulfide
bonds in a "Y" configuration wherein the light chains
bracket the heavy chains starting at the mouth of the
"Y" and continuing through the variable region. [0204]
Light chains are classified as either kappa or lambda
(K, l) . Each heavy chain class may be bound with
either a kappa or lambda light chain. In general, the
light and heavy chains are covalently bonded to each
other, and the "tail" portions of the two heavy chains
are bonded to each other by covalent disulfide
linkages or non-covalent linkages when the
immunoglobulins are generated either by hybridomas, B
cells or genetically engineered host cells. In the
heavy chain, the amino acid sequences run from an
N-terminus at the forked ends of the Y configuration
to the C-terminus at the bottom of each chain. [0205]
Both the light and heavy chains are divided into
regions of structural and functional homology. The
terms "constant" and "variable" are used functionally.
In this regard, it will be appreciated that the
variable domains of both the light (VL) and heavy (VH)
chain portionsdetermine antigen recognition and
specificity. Conversely, the constant domains of the
light chain (CL) and the heavy chain (CHl, CH2 or CH3)
confer important biological properties such as
secretion, transplacental mobility, Fc receptor
binding, complement binding, and the like. By
convention the numbering of the constant region
domains increases as they become more distal from the
antigen binding site or amino-terminus of the
antibody. The N-terminal portion is a variable region
and at the C-terminal portion is a constant region;
the CH3 and CL domains actually comprise the
carboxy-terminus of the heavy and light chain,
respectively. [0206] As indicated above, the variable
region allows the antibody to selectively recognize
and specifically bind epitopes on antigens. That is,
the VL domain and VH domain, or subset of the
complementarity determining regions (CDRs), of an
antibody combine to form the variable region that
defines a three dimensional antigen binding site. This
quaternary antibody structure forms the antigen
binding site present at the end of each arm of the Y.
More specifically, the antigen binding site is defined
by three CDRs on each of the VH and VL chains. In some
instances, e.g., certain immunoglobulin molecules
derived from camelid species or engineered based on
camelid immunoglobulins, a complete immunoglobulin
molecule may consist of heavy chains only, with no
light chains. See, e.g., Hamers-Casterman et al,
Nature 363:446-448 (1993). [0207] In naturally
occurring antibodies, the six "complementarity
determining regions" or "CDRs" present in each antigen
binding domain are short, non-contiguous sequences of
amino acids that are specifically positioned to form
the antigen binding domain as the antibody assumes its
three dimensional configuration in an aqueous
environment. The remainder of the amino acids in the
antigen binding domains, referred to as "framework"
regions, show less intermolecular variability. The
framework regions largely adopt a b-sheet conformation
and the CDRs form loops which connect, and in some
cases form part of, the b-sheet structure. Thus,
framework regions act to form a scaffold that provides
for positioning the CDRs in correct orientation by
inter-chain, non-covalent interactions. The antigen
binding domain formed by the positioned CDRs defines a
surface complementary to the epitope on the
immunoreactive antigen. This complementary surface
promotes the non-covalent binding of the antibody to
its cognate epitope. The amino acids comprising the
CDRs and the framework regions, respectively, can be
readily identified for any given heavy or light chain
variable region by one of ordinary skill in the art,
since they have been precisely defined (see,
"Sequences of Proteins of Immunological Interest,"
Kabat, E., et al, U.S. Department of Health and Human
Services, (1983); and Chothia and Lesk, J. MoI Biol,
796:901-917 (1987), which are incorporated herein by
reference in their entireties).[0208] In the case
where there are two or more definitions of a term
which is used and/or accepted within the art, the
definition of the term as used herein is intended to
include all such meanings unless explicitly stated to
the contrary. A specific example is the use of the
term "complementarity determining region" ("CDR") to
describe the non-contiguous antigen combining sites
found within the variable region of both heavy and
light chain polypeptides. This particular region has
been described by Kabat et al., U.S. Dept. of Health
and Human Services, "Sequences of Proteins of
Immunological Interest" (1983) and by Chothia et al,
J. MoI. Biol. 795:901-917 (1987), which are
incorporated herein by reference, where the
definitions include overlapping or subsets of amino
acid residues when compared against each other.
Nevertheless, application of either definition to
refer to a CDR of an antibody or variants thereof is
intended to be within the scope of the term as defined
and used herein. The appropriate amino acid residues
which encompass the CDRs as defined by each of the
above cited references are set forth below in Table 1
as a comparison. The exact residue numbers which
encompass a particular CDR will vary depending on the
sequence and size of the CDR. Those skilled in the art
can routinely determine which residues comprise a
particular CDR given the variable region amino acid
sequence of the antibody. TABLE 1. CDR Definitions 1
'Numbering of all CDR definitions in Table 1 is
according to the numbering conventions set forth by
Kabat et al. (see below). [0209] Kabat et al. also
defined a numbering system for variable domain
sequences that is applicable to any antibody. One of
ordinary skill in the art can unambiguously assign
this system of "Kabat numbering" to any variable
domain sequence, without reliance on any experimental
data beyond the sequence itself. As used herein,
"Kabat numbering" refers to the numbering system set
forth by Kabat et al, U.S. Dept. of Health and Human
Services, "Sequence of Proteins of Immunological
Interest" (1983). Unless otherwise specified,
references to the numbering of specific amino acid
residue positions in an RON antibody or
antigen-binding fragment, variant, or derivative
thereof of the present invention are according to the
Kabat numbering system. [0210] In camelid species, the
heavy chain variable region, referred to as VHH, forms
the entire antigen-binding domain. The main
differences between camelid VHH variable regions and
thosederived from conventional antibodies (VH) include
(a) more hydrophobic amino acids in the light chain
contact surface of VH as compared to the corresponding
region in VHH, (b) a longer CDR3 in VHH, and (c) the
frequent occurrence of a disulfide bond between CDRl
and CDR3 in VHH. [0211] Antibodies or antigen-binding
fragments, variants, or derivatives thereof of the
invention include, but are not limited to, polyclonal,
monoclonal, multispecific, human, humanized,
primatized, or chimeric antibodies, single chain
antibodies, epitope-binding fragments, e.g., Fab, Fab'
and F(ab')2, Fd, Fvs, single-chain Fvs (scFv),
single-chain antibodies, disulfide-linked Fvs (sdFv),
fragments comprising either a VL or VH domain,
fragments produced by a Fab expression library, and
anti-idiotypic (anti-Id) antibodies (including, e.g.,
anti-Id antibodies to 



RON antibodies disclosed herein). ScFv molecules are
known in the art and are described, e.g. , in US
patent 5,892,019. Immunoglobulin or antibody molecules
of the invention can be of any type (e.g., IgG, IgE,
IgM, IgD, IgA, and IgY), class (e.g., IgGl, IgG2,
IgG3, IgG4, IgAl and IgA2) or subclass of
immunoglobulin molecule. [0212] Antibody fragments,
including single-chain antibodies, may comprise the
variable region(s) alone or in combination with the
entirety or a portion of the following: hinge region,
CHl, CH2, and CH3 domains. Also included in the
invention are antigen-binding fragments also
comprising any combination of variable region(s) with
a hinge region, CHl, CH2, and CH3 domains. Antibodies
or immunospecific fragments thereof of the present
invention may be from any animal origin including
birds and mammals. Preferably, the antibodies are
human, murine, donkey, rabbit, goat, guinea pig,
camel, llama, horse, or chicken antibodies. In another
embodiment, the variable region may be condricthoid in
origin (e.g., from sharks). As used herein, "human"
antibodies include antibodies having the amino acid
sequence of a human immunoglobulin and include
antibodies isolated from human immunoglobulin
libraries or from animals transgenic for one or more
human immunoglobulins and that do not express
endogenous immunoglobulins, as described infra and,
for example in, U.S. Pat. No. 5,939,598 by
Kucherlapati et al. A human antibody is still "human"
even if amino acid substitutions are made in the
antibody. [0213] As used herein, the term "heavy chain
portion" includes amino acid sequences derived from an
immunoglobulin heavy chain. A polypeptide comprising a
heavy chain portion comprises at least one of: a CHl
domain, a hinge (e.g., upper, middle, and/or lower
hinge region) domain, a CH2 domain, a CH3 domain, or a
variant or fragment thereof. For example, a binding
polypeptide for use in the invention may comprise a
polypeptide chain comprising a CHl domain; a
polypeptide chain comprising a CHl domain, at least a
portion of a hinge domain, anda CH2 domain; a
polypeptide chain comprising a CHl domain and a CH3
domain; a polypeptide chain comprising a CHl domain,
at least a portion of a hinge domain, and a CH3
domain, or a polypeptide chain comprising a CHl
domain, at least a portion of a hinge domain, a CH2
domain, and a CH3 domain. In another embodiment, a
polypeptide of the invention comprises a polypeptide
chain comprising a CH3 domain. Further, a binding
polypeptide for use in the invention may lack at least
a portion of a CH2 domain (e.g., all or part of a CH2
domain). As set forth above, it will be understood by
one of ordinary skill in the art that these domains
(e.g. , the heavy chain portions) may be modified such
that they vary in amino acid sequence from the
naturally occurring immunoglobulin molecule. [0214] In
certain RON antibodies, or antigen-binding fragments,
variants, or derivatives thereof disclosed herein, the
heavy chain portions of one polypeptide chain of a
multimer are identical to those on a second
polypeptide chain of the multimer. Alternatively,
heavy chain portioncontaining monomers of the
invention are not identical. For example, each monomer
may comprise a different target binding site, forming,
for example, a bispecific antibody. [0215] The heavy
chain portions of a binding polypeptide for use in the
diagnostic and treatment methods disclosed herein may
be derived from different immunoglobulin molecules.
For example, a heavy chain portion of a polypeptide
may comprise a CHl domain derived from an IgGl
molecule and a hinge region derived from an IgG3
molecule. In another example, a heavy chain portion
can comprise a hinge region derived, in part, from an
IgGl molecule and, in part, from an IgG3 molecule. In
another example, a heavy chain portion can comprise a
chimeric hinge derived, in part, from an IgGl molecule
and, in part, from an IgG4 molecule. [0216] As used
herein, the term "light chain portion" includes amino
acid sequences derived from an immunoglobulin light
chain. Preferably, the light chain portion comprises
at least one of a VL or CL domain. [0217] RON
antibodies, or antigen-binding fragments, variants, or
derivatives thereof disclosed herein may be described
or specified in terms of the epitope(s) or portion(s)
of an antigen, e.g., a target polypeptide (RON) that
they recognize or specifically bind. The portion of a
target polypeptide which specifically interacts with
the antigen binding domain of an antibody is an
"epitope," or an "antigenic determinant." A target
polypeptide may comprise a single epitope, but
typically comprises at least two epitopes, and can
include any number of epitopes, depending on the size,
conformation, and type of antigen. Furthermore, it
should be noted that an "epitope" on a target
polypeptide may be or include non-polypeptide
elements, e.g., an "epitope may include a carbohydrate
side chain.[0218] The minimum size of a peptide or
polypeptide epitope for an antibody is thought to be
about four to five amino acids. Peptide or polypeptide
epitopes preferably contain at least seven, more
preferably at least nine and most preferably between
at least about 15 to about 30 amino acids. Since a CDR
can recognize an antigenic peptide or polypeptide in
its tertiary form, the amino acids comprising an
epitope need not be contiguous, and in some cases, may
not even be on the same peptide chain. In the present
invention, peptide or polypeptide epitope recognized
by RON antibodies of the present invention contains a
sequence of at least 4, at least 5, at least 6, at
least 7, more preferably at least 8, at least 9, at
least 10, at least 15, at least 20, at least 25, or
between about 15 to about 30 contiguous or
non-contiguous amino acids of RON. [0219] By
"specifically binds," it is generally meant that an
antibody binds to an epitope via its antigen binding
domain, and that the binding entails some
complementarity between the antigen binding domain and
the epitope. According to this definition, an antibody
is said to "specifically bind" to an epitope when it
binds to that epitope, via its antigen binding domain
more readily than it would bind to a random, unrelated
epitope. The term "specificity" is used herein to
qualify the relative affinity by which a certain
antibody binds to a certain epitope. For example,
antibody "A" may be deemed to have a higher
specificity for a given epitope than antibody "B," or
antibody "A" may be said to bind to epitope "C" with a
higher specificity than it has for related epitope
"D." [0220] By "preferentially binds," it is meant
that the antibody specifically binds to an epitope
more readily than it would bind to a related, similar,
homologous, or analogous epitope. Thus, an antibody
which "preferentially binds" to a given epitope would
more likely bind to that epitope than to a related
epitope, even though such an antibody may cross-react
with the related epitope. [0221] By way of
non-limiting example, an antibody may be considered to
bind a first epitope preferentially if it binds said
first epitope with a dissociation constant (KD) that
is less than the antibody's KD for the second epitope.
In another non-limiting example, an antibody may be
considered to bind a first antigen preferentially if
it binds the first epitope with an affinity that is at
least one order of magnitude less than the antibody's
KD for the second epitope. In another non-limiting
example, an antibody may be considered to bind a first
epitope preferentially if it binds the first epitope
with an affinity that is at least two orders of
magnitude less than the antibody's KD for the second
epitope. [0222] In another non-limiting example, an
antibody may be considered to bind a first epitope
preferentially if it binds the first epitope with an
off rate (k(off)) that is less than the antibody's
k(off) for the second epitope. In another non-limiting
example, an antibody may be considered to bind a first
epitope preferentially if it binds the first epitope
with an affinity that is at least oneorder of
magnitude less than the antibody's k(off) for the
second epitope. In another non-limiting example, an
antibody may be considered to bind a first epitope
preferentially if it binds the first epitope with an
affinity that is at least two orders of magnitude less
than the antibody's k(off) for the second epitope.
[0223] An antibody or antigen-binding fragment,
variant, or derivative disclosed herein may be said to
bind a target polypeptide disclosed herein or a
fragment or variant thereof with an off rate (k(off))
of less than or equal to 5 X 10 2 sec 1 , 10 2 sec 1,
5 X 10 3 sec 1 or 10 3 sec 1 . More preferably, an
antibody of the invention may be said to bind a target
polypeptide disclosed herein or a fragment or variant
thereof with an off rate (k(off)) less than or equal
to 5 X 10 4 sec 1, 10 4 sec 1, 5 X 10 5 sec 1 , or 10
5 sec 1 5 X 10 6 sec 1, 10 6 sec 1 , 5 X 10 7 sec 1 or
10 7 sec 1 . [0224] An antibody or antigen-binding
fragment, variant, or derivative disclosed herein may
be said to bind a target polypeptide disclosed herein
or a fragment or variant thereof with an on rate
(k(on)) of greater than or equal to 103 M 1 sec 1 , 5
X 103M 1 sec 1, 104 M 1 sec 1 or 5 X 104 M 1 sec 1 .
More preferably, an antibody of the invention may be
said to bind a target polypeptide disclosed herein or
a fragment or variant thereof with an on rate (k(on))
greater than or equal to 105M 1 sec 1, 5 X 105M 1 sec
1, 106M 1 sec 1, or 5 X 106 M 1 sec 1 or 107M 1 sec 1
. [0225] An antibody is said to competitively inhibit
binding of a reference antibody to a given epitope if
it preferentially binds to that epitope to the extent
that it blocks, to some degree, binding of the
reference antibody to the epitope. Competitive
inhibition may be determined by any method known in
the art, for example, competition ELISA assays. An
antibody may be said to competitively inhibit binding
of the reference antibody to a given epitope by at
least 90%, at least 80%, at least 70%, at least 60%,
or at least 50%. [0226] As used herein, the term
"affinity" refers to a measure of the strength of the
binding of an individual epitope with the CDR of an
immunoglobulin molecule. See, e.g., Harlow et al.,
Antibodies: A Laboratory Manual, (Cold Spring Harbor
Laboratory Press, 2nd ed. 1988) at pages 27-28. As
used herein, the term "avidity" refers to the overall
stability of the complex between a population of
immunoglobulins and an antigen, that is, the
functional combining strength of an immunoglobulin
mixture with the antigen. See, e.g. , Harlow at pages
29-34. Avidity is related to both the affinity of
individual immunoglobulin molecules in the population
with specific epitopes, and also the valencies of the
immunoglobulins and the antigen. For example, the
interaction between a bivalent monoclonal antibody and
an antigen with a highly repeating epitope structure,
such as a polymer, would be one of high avidity.
[0227] RON antibodies or antigen-binding fragments,
variants or derivatives thereof of the invention may
also be described or specified in terms of their
cross-reactivity. As used herein, theterm
"cross-reactivity" refers to the ability of an
antibody, specific for one antigen, to react with a
second antigen; a measure of relatedness between two
different antigenic substances. Thus, an antibody is
cross reactive if it binds to an epitope other than
the one that induced its formation. The cross reactive
epitope generally contains many of the same
complementary structural features as the inducing
epitope, and in some cases, may actually fit better
than the original. [0228] For example, certain
antibodies have some degree of cross-reactivity, in
that they bind related, but non-identical epitopes,
e.g., epitopes with at least 95%, at least 90%, at
least 85%, at least 80%, at least 75%, at least 70%,
at least 65%, at least 60%, at least 55%, and at least
50% identity (as calculated using methods known in the
art and described herein) to a reference epitope. An
antibody may be said to have little or no
cross-reactivity if it does not bind epitopes with
less than 95%, less than 90%, less than 85%, less than
80%, less than 75%, less than 70%, less than 65%, less
than 60%, less than 55%, and less than 50% identity
(as calculated using methods known in the art and
described herein) to a reference epitope. An antibody
may be deemed "highly specific" for a certain epitope,
if it does not bind any other analog, ortholog, or
homolog of that epitope. [0229] RON antibodies or
antigen-binding fragments, variants or derivatives
thereof of the invention may also be described or
specified in terms of their binding affinity to a
polypeptide of the invention. Preferred binding
affinities include those with a dissociation constant
or Kd less than 5 x 10 2 M, 10 2M, 5 x 10 3M, 10 3M, 5
x 10 4 M, 10 4 M, 5 x 10 5 M, 10 5 M, 5 x 10 6M, 10 6
M, 5 x 10 7M, 10 7M, 5 x 10 8M, 10 8M, 5 x 10 9M, 10
9M, 5 x 10 10M, 10 10M, 5 x 10 11M, 10 1 1M, 5 x 10
12M, 10 12M, 5 x 10 13M, 10 13M, 5 x 10 14 M, 10 14M,
5 x 10 15M, or 10 15 M. [0230] RON antibodies or
antigen-binding fragments, variants or derivatives
thereof of the invention may be "multispecific," e.g.,
bispecific, trispecific or of greater
multispecificity, meaning that it recognizes and binds
to two or more different epitopes present on one or
more different antigens (e.g., proteins) at the same
time. Thus, whether an RON antibody is "monospecific"
or "multispecific," e.g., "bispecific," refers to the
number of different epitopes with which a binding
polypeptide reacts. Multispecific antibodies may be
specific for different epitopes of a target
polypeptide described herein or may be specific for a
target polypeptide as well as for a heterologous
epitope, such as a heterologous polypeptide or solid
support material. [0231] As used herein the term
"valency" refers to the number of potential binding
domains, e.g., antigen binding domains, present in an
RON antibody, binding polypeptide or antibody. Each
binding domain specifically binds one epitope. When an
RON antibody, binding polypeptide or antibody
comprises more than one binding domain, each binding
domain may specifically bind the same epitope, for an
antibody with two binding domains, termed
"bivalentmonospecific," or to different epitopes, for
an antibody with two binding domains, termed "bivalent
bispecific." An antibody may also be bispecif c and
bivalent for each specificity (termed "bispecific
tetravalent antibodies"). In another embodiment,
tetravalent minibodies or domain deleted antibodies
can be made. [0232] Bispecific bivalent antibodies,
and methods of making them, are described, for
instance in U.S. Patent Nos. 5,731,168; 5,807,706;
5,821,333; and U.S. Appl. Publ. Nos. 2003/020734 and
2002/0155537, the disclosures of all of which are
incorporated by reference herein. Bispecific
tetravalent antibodies, and methods of making them are
described, for instance, in WO 02/096948 and WO
00/44788, the disclosures of both of which are
incorporated by reference herein. See generally, PCT
publications WO 93/17715; WO 92/08802; WO 91/00360; WO
92/05793; Tutt et al., J. Immunol. 147:60-69 (1991);
U.S. Pat. Nos. 4,474,893; 4,714,681; 4,925,648;
5,573,920; 5,601,819; Kostelny et al, J. Immunol.
745:1547-1553 (1992). [0233] As previously indicated,
the subunit structures and three dimensional
configuration of the constant regions of the various
immunoglobulin classes are well known. As used herein,
the term "VH domain" includes the amino terminal
variable domain of an immunoglobulin heavy chain and
the term "CHl domain" includes the first (most amino
terminal) constant region domain of an immunoglobulin
heavy chain. The CHl domain is adjacent to the VH
domain and is amino terminal to the hinge region of an
immunoglobulin heavy chain molecule. [0234] As used
herein the term "CH2 domain" includes the portion of a
heavy chain molecule that extends, e.g., from about
residue 244 to residue 360 of an antibody using
conventional numbering schemes (residues 244 to 360,
Kabat numbering system; and residues 231-340, EU
numbering system; see Kabat EA et al. op. cit. The CH2
domain is unique in that it is not closely paired with
another domain. Rather, two N-linked branched
carbohydrate chains are interposed between the two CH2
domains of an intact native IgG molecule. It is also
well documented that the CH3 domain extends from the
CH2 domain to the C-terminal of the IgG molecule and
comprises approximately 108 residues. [0235] As used
herein, the term "hinge region" includes the portion
of a heavy chain molecule that joins the CHl domain to
the CH2 domain. This hinge region comprises
approximately 25 residues and is flexible, thus
allowing the two N-terminal antigen binding regions to
move independently. Hinge regions can be subdivided
into three distinct domains: upper, middle, and lower
hinge domains (Roux et al., J . Immunol. 767:4083
(1998)). [0236] As used herein the term "disulfide
bond" includes the covalent bond formed between two
sulfur atoms. The amino acid cysteine comprises a
thiol group that can form a disulfide bond or bridge
with a second thiol group. In most naturally occurring
IgG molecules, the CHl and CLregions are linked by a
disulfide bond and the two heavy chains are linked by
two disulfide bonds at positions corresponding to 239
and 242 using the Kabat numbering system (position 226
or 229, EU numbering system). [0237] As used herein,
the term "chimeric antibody" will be held to mean any
antibody wherein the immunoreactive region or site is
obtained or derived from a first species and the
constant region (which may be intact, partial or
modified in accordance with the instant invention) is
obtained from a second species. In preferred
embodiments, the target binding region or site will be
from a non-human source (e.g. mouse or primate) and
the constant region is human. [0238] As used herein,
the term "engineered antibody" refers to an antibody
in which the variable domain in either the heavy and
light chain or both is altered by at least partial
replacement of one or more CDRs from an antibody of
known specificity and, if necessary, by partial
framework region replacement and sequence changing.
Although the CDRs may be derived from an antibody of
the same class or even subclass as the antibody from
which the framework regions are derived, it is
envisaged that the CDRs will be derived from an
antibody of different class and preferably from an
antibody from a different species. An engineered
antibody in which one or more "donor" CDRs from a
non-human antibody of known specificity is grafted
into a human heavy or light chain framework region is
referred to herein as a "humanized antibody." It may
not be necessary to replace all of the CDRs with the
complete CDRs from the donor variable region to
transfer the antigen binding capacity of one variable
domain to another. Rather, it may only be necessary to
transfer those residues that are necessary to maintain
the activity of the target binding site. Given the
explanations set forth in, e.g., U. S. Pat. Nos.
5,585,089, 5,693,761, 5,693,762, and 6,180,370, it
will be well within the competence of those skilled in
the art, either by carrying out routine
experimentation or by trial and error testing to
obtain a functional engineered or humanized antibody.
[0239] As used herein the term "properly folded
polypeptide" includes polypeptides (e.g., RON
antibodies) in which all of the functional domains
comprising the polypeptide are distinctly active. As
used herein, the term "improperly folded polypeptide"
includes polypeptides in which at least one of the
functional domains of the polypeptide is not active.
In one embodiment, a properly folded polypeptide
comprises polypeptide chains linked by at least one
disulfide bond and, conversely, an improperly folded
polypeptide comprises polypeptide chains not linked by
at least one disulfide bond. [0240] As used herein the
term "engineered" includes manipulation of nucleic
acid or polypeptide molecules by synthetic means (e.g.
by recombinant techniques, in vitro peptidesynthesis,
by enzymatic or chemical coupling of peptides or some
combination of these techniques). [0241] As used
herein, the terms "linked," "fused" or "fusion" are
used interchangeably. These terms refer to the joining
together of two more elements or components, by
whatever means including chemical conjugation or
recombinant means. An "in-frame fusion" refers to the
joining of two or more polynucleotide open reading
frames (ORFs) to form a continuous longer ORF, in a
manner that maintains the correct translational
reading frame of the original ORFs. Thus, a
recombinant fusion protein is a single protein
containing two ore more segments that correspond to
polypeptides encoded by the original ORFs (which
segments are not normally so joined in nature.)
Although the reading frame is thus made continuous
throughout the fused segments, the segments may be
physically or spatially separated by, for example,
in-frame linker sequence. For example, polynucleotides
encoding the CDRs of an immunoglobulin variable region
may be fused, in-frame, but be separated by a
polynucleotide encoding at least one immunoglobulin
framework region or additional CDR regions, as long as
the "fused" CDRs are co-translated as part of a
continuous polypeptide. [0242] In the context of
polypeptides, a "linear sequence" or a "sequence" is
an order of amino acids in a polypeptide in an amino
to carboxyl terminal direction in which residues that
neighbor each other in the sequence are contiguous in
the primary structure of the polypeptide. [0243] The
term "expression" as used herein refers to a process
by which a gene produces a biochemical, for example,
an RNA or polypeptide. The process includes any
manifestation of the functional presence of the gene
within the cell including, without limitation, gene
knockdown as well as both transient expression and
stable expression. It includes without limitation
transcription of the gene into messenger RNA (mRNA),
transfer RNA (tRNA), small hairpin RNA (shRNA), small
interfering RNA (siRNA) or any other RNA product, and
the translation of such mRNA into polypeptide(s). If
the final desired product is a biochemical, expression
includes the creation of that biochemical and any
precursors. Expression of a gene produces a "gene
product." As used herein, a gene product can be either
a nucleic acid, e.g., a messenger RNA produced by
transcription of a gene, or a polypeptide which is
translated from a transcript. Gene products described
herein further include nucleic acids with post
transcriptional modifications, e.g., polyadenylation,
or polypeptides with post translational modifications,
e.g., methylation, glycosylation, the addition of
lipids, association with other protein subunits,
proteolytic cleavage, and the like. [0244] As used
herein, the terms "treat" or "treatment" refer to both
therapeutic treatment and prophylactic or preventative
measures, wherein the object is to prevent or slow
down (lessen) anundesired physiological change or
disorder, such as the development or spread of cancer.
Beneficial or desired clinical results include, but
are not limited to, alleviation of symptoms,
diminishment of extent of disease, stabilized (i.e.,
not worsening) state of disease, delay or slowing of
disease progression, amelioration or palliation of the
disease state, and remission (whether partial or
total), whether detectable or undetectable.
"Treatment" can also mean prolonging survival as
compared to expected survival if not receiving
treatment. Those in need of treatment include those
already with the condition or disorder as well as
those prone to have the condition or disorder or those
in which the condition or disorder is to be prevented.
[0245] By "subject" or "individual" or "animal" or
"patient" or "mammal," is meant any subject,
particularly a mammalian subject, for whom diagnosis,
prognosis, or therapy is desired. Mammalian subjects
include humans, domestic animals, farm animals, and
zoo, sports, or pet animals such as dogs, cats, guinea
pigs, rabbits, rats, mice, horses, cattle, cows, and
so on. [0246] As used herein, phrases such as "a
subject that would benefit from administration of a
binding molecule" and "an animal in need of treatment"
includes subjects, such as mammalian subjects, that
would benefit from administration of a binding
molecule used, e.g., for detection of an antigen
recognized by a binding molecule (e.g., for a
diagnostic procedure) and/or from treatment, i.e.,
palliation or prevention of a disease such as cancer,
with a binding molecule which specifically binds a
given target protein. As described in more detail
herein, the binding molecule can be used in
unconjugated form or can be conjugated, e.g., to a
drug, prodrug, or an isotope. [0247] By
"hyperproliferative disease or disorder" is meant all
neoplastic cell growth and proliferation, whether
malignant or benign, including all transformed cells
and tissues and all cancerous cells and tissues.
Hyperproliferative diseases or disorders include, but
are not limited to, precancerous lesions, abnormal
cell growths, benign tumors, malignant tumors, and
"cancer." In certain embodiments of the present
invention, the hyperproliferative disease or disorder,
e.g., the precancerous lesion, abnormal cell growth,
benign tumor, malignant tumor, or "cancer" comprises
cells which express, over-express, or abnormally
express RON. [0248] Additional examples of
hyperproliferative diseases, disorders, and/or
conditions include, but are not limited to neoplasms,
whether benign or malignant, located in the: prostate,
colon, abdomen, bone, breast, digestive system, liver,
pancreas, peritoneum, endocrine glands (adrenal,
parathyroid, pituitary, testicles, ovary, thymus,
thyroid), eye, head and neck, nervous (central and
peripheral), lymphatic system, pelvic, skin, soft
tissue, spleen, thoracic, and urogenital tract. Such
neoplasms, in certain embodiments, express,
over-express, or abnormally express RON.[0249] Other
hyperproliferative disorders include, but are not
limited to: hypergammaglobulinemia,
lymphoproliferative disorders, paraproteinemias,
purpura, sarcoidosis, Sezary Syndrome, Waldenstron's
macroglobulinemia, Gaucher's Disease, histiocytosis,
and any other hyperproliferative disease, besides
neoplasia, located in an organ system listed above. In
certain embodiments of the present invention the
diseases involve cells which express, overexpress, or
abnormally express RON. [0250] As used herein, the
terms "tumor" or "tumor tissue" refer to an abnormal
mass of tissue that results from excessive cell
division, in certain cases tissue comprising cells
which express, over-express, or abnormally express
RON. A tumor or tumor tissue comprises "tumor cells"
which are neoplastic cells with abnormal growth
properties and no useful bodily function. Tumors,
tumor tissue and tumor cells may be benign or
malignant. A tumor or tumor tissue may also comprise
"tumor-associated non-tumor cells", e.g., vascular
cells which form blood vessels to supply the tumor or
tumor tissue. Non-tumor cells may be induced to
replicate and develop by tumor cells, for example, the
induction of angiogenesis in a tumor or tumor tissue.
[0251] As used herein, the term "malignancy" refers to
a non-benign tumor or a cancer. As used herein, the
term "cancer" connotes a type of hyperproliferative
disease which includes a malignancy characterized by
deregulated or uncontrolled cell growth. Examples of
cancer include, but are not limited to, carcinoma,
lymphoma, blastoma, sarcoma, and leukemia or lymphoid
malignancies. More particular examples of such cancers
are noted below and include: squamous cell cancer
(e.g. epithelial squamous cell cancer), lung cancer
including small-cell lung cancer, non-small cell lung
cancer, adenocarcinoma of the lung and squamous
carcinoma of the lung, cancer of the peritoneum,
hepatocellular cancer, gastric or stomach cancer
including gastrointestinal cancer, pancreatic cancer,
glioblastoma, cervical cancer, ovarian cancer, liver
cancer, bladder cancer, hepatoma, breast cancer, colon
cancer, rectal cancer, colorectal cancer, endometrial
cancer or uterine carcinoma, salivary gland carcinoma,
kidney or renal cancer, prostate cancer, vulval
cancer, thyroid cancer, hepatic carcinoma, anal
carcinoma, penile carcinoma, as well as head and neck
cancer. The term "cancer" includes primary malignant
cells or tumors (e.g., those whose cells have not
migrated to sites in the subject's body other than the
site of the original malignancy or tumor) and
secondary malignant cells or tumors (e.g., those
arising from metastasis, the migration of malignant
cells or tumor cells to secondary sites that are
different from the site of the original tumor).
Cancers conducive to treatment methods of the present
invention involves cells which express, over-express,
or abnormally express RON. [0252] Other examples of
cancers or malignancies include, but are not limited
to: Acute Childhood Lymphoblastic Leukemia, Acute
Lymphoblastic Leukemia, Acute LymphocyticLeukemia,
Acute Myeloid Leukemia, Adrenocortical Carcinoma,
Adult (Primary) Hepatocellular Cancer, Adult (Primary)
Liver Cancer, Adult Acute Lymphocytic Leukemia, Adult
Acute Myeloid Leukemia, Adult Hodgkin's Disease, Adult
Hodgkin's Lymphoma, Adult Lymphocytic Leukemia, Adult
Non-Hodgkin's Lymphoma, Adult Primary Liver Cancer,
Adult Soft Tissue Sarcoma, AEDS-Related Lymphoma,
AIDS-Related Malignancies, Anal Cancer, Astrocytoma,
Bile Duct Cancer, Bladder Cancer, Bone Cancer, Brain
Stem Glioma, Brain Tumors, Breast Cancer, Cancer of
the Renal Pelvis and Ureter, Central Nervous System
(Primary) Lymphoma, Central Nervous System Lymphoma,
Cerebellar Astrocytoma, Cerebral Astrocytoma, Cervical
Cancer, Childhood (Primary) Hepatocellular Cancer,
Childhood (Primary) Liver Cancer, Childhood Acute
Lymphoblastic Leukemia, Childhood Acute Myeloid
Leukemia, Childhood Brain Stem Glioma, Childhood
Cerebellar Astrocytoma, Childhood Cerebral
Astrocytoma, Childhood Extracranial Germ Cell Tumors,
Childhood Hodgkin's Disease, Childhood Hodgkin's
Lymphoma, Childhood Hypothalamic and Visual Pathway
Glioma, Childhood Lymphoblastic Leukemia, Childhood
Medulloblastoma, Childhood Non-Hodgkin's Lymphoma,
Childhood Pineal and Supratentorial Primitive
Neuroectodermal Tumors, Childhood Primary Liver
Cancer, Childhood Rhabdomyosarcoma, Childhood Soft
Tissue Sarcoma, Childhood Visual Pathway and
Hypothalamic Glioma, Chronic Lymphocytic Leukemia,
Chronic Myelogenous Leukemia, Colon Cancer, Cutaneous
T-CeIl Lymphoma, Endocrine Pancreas Islet Cell
Carcinoma, Endometrial Cancer, Ependymoma, Epithelial
Cancer, Esophageal Cancer, Ewing's Sarcoma and Related
Tumors, Exocrine Pancreatic Cancer, Extracranial Germ
Cell Tumor, Extragonadal Germ Cell Tumor, Extrahepatic
Bile Duct Cancer, Eye Cancer, Female Breast Cancer,
Gaucher's Disease, Gallbladder Cancer, Gastric Cancer,
Gastrointestinal Carcinoid Tumor, Gastrointestinal
Tumors, Germ Cell Tumors, Gestational Trophoblastic
Tumor, Hairy Cell Leukemia, Head and Neck Cancer,
Hepatocellular Cancer, Hodgkin's Disease, Hodgkin's
Lymphoma, Hypergammaglobulinemia, Hypopharyngeal
Cancer, Intestinal Cancers, Intraocular Melanoma,
Islet Cell Carcinoma, Islet Cell Pancreatic Cancer,
Kaposi's Sarcoma, Kidney Cancer, Laryngeal Cancer, Lip
and Oral Cavity Cancer, Liver Cancer, Lung Cancer,
Lymphoproliferative Disorders, Macroglobulinemia, Male
Breast Cancer, Malignant Mesothelioma, Malignant
Thymoma, Medulloblastoma, Melanoma, Mesothelioma,
Metastatic Occult Primary Squamous Neck Cancer,
Metastatic Primary Squamous Neck Cancer, Metastatic
Squamous Neck Cancer, Multiple Myeloma, Multiple
Myeloma/Plasma Cell Neoplasm, Myelodysplastic
Syndrome, Myelogenous Leukemia, Myeloid Leukemia,
Myeloproliferative Disorders, Nasal Cavity and
Paranasal Sinus Cancer, Nasopharyngeal Cancer,
Neuroblastoma, Non-Hodgkin's Lymphoma During
Pregnancy, Nonmelanoma Skin Cancer, Non-Small Cell
Lung Cancer, Occult PrimaryMetastatic Squamous Neck
Cancer, Oropharyngeal Cancer, Osteo-/Malignant Fibrous
Sarcoma, Osteosarcoma/Malignant Fibrous Histiocytoma,
Osteosarcoma/Malignant Fibrous Histiocytoma of Bone,
Ovarian Epithelial Cancer, Ovarian Germ Cell Tumor,
Ovarian Low Malignant Potential Tumor, Pancreatic
Cancer, Paraproteinemias, Purpura, Parathyroid Cancer,
Penile Cancer, Pheochromocytoma, Pituitary Tumor,
Plasma Cell Neoplasm/Multiple Myeloma, Primary Central
Nervous System Lymphoma, Primary Liver Cancer,
Prostate Cancer, Rectal Cancer, Renal Cell Cancer,
Renal Pelvis and Ureter Cancer, Retinoblastoma,
Rhabdomyosarcoma, Salivary Gland Cancer, Sarcoidosis
Sarcomas, Sezary Syndrome, Skin Cancer, Small Cell
Lung Cancer, Small Intestine Cancer, Soft Tissue
Sarcoma, Squamous Neck Cancer, Stomach Cancer,
Supratentorial Primitive Neuroectodermal and Pineal
Tumors, T-CeIl Lymphoma, Testicular Cancer, Thymoma,
Thyroid Cancer, Transitional Cell Cancer of the Renal
Pelvis and Ureter, Transitional Renal Pelvis and
Ureter Cancer, Trophoblastic Tumors, Ureter and Renal
Pelvis Cell Cancer, Urethral Cancer, Uterine Cancer,
Uterine Sarcoma, Vaginal Cancer, Visual Pathway and
Hypothalamic Glioma, Vulvar Cancer, Waldenstrom's
Macroglobulinemia, Wilms' Tumor, and any other
hyperproliferative disease, besides neoplasia, located
in an organ system listed above. [0253] The method of
the present invention may be used to treat
premalignant conditions and to prevent progression to
a neoplastic or malignant state, including but not
limited to those disorders described above. Such uses
are indicated in conditions known or suspected of
preceding progression to neoplasia or cancer, in
particular, where non-neoplastic cell growth
consisting of hyperplasia, metaplasia, or most
particularly, dysplasia has occurred (for review of
such abnormal growth conditions, see Robbins and
Angell, Basic Pathology, 2d Ed., W. B. Saunders Co.,
Philadelphia, pp. 68-79 (1976). Such conditions in
which cells begin to express, overexpress, or
abnormally express RON, are particularly treatable by
the methods of the present invention. [0254]
Hyperplasia is a form of controlled cell
proliferation, involving an increase in cell number in
a tissue or organ, without significant alteration in
structure or function. Hyperplastic disorders which
can be treated by the method of the invention include,
but are not limited to, angiofollicular mediastinal
lymph node hyperplasia, angiolymphoid hyperplasia with
eosinophilia, atypical melanocytic hyperplasia, basal
cell hyperplasia, benign giant lymph node hyperplasia,
cementum hyperplasia, congenital adrenal hyperplasia,
congenital sebaceous hyperplasia, cystic hyperplasia,
cystic hyperplasia of the breast, denture hyperplasia,
ductal hyperplasia, endometrial hyperplasia,
fibromuscular hyperplasia, focal epithelial
hyperplasia, gingival hyperplasia, inflammatory
fibrous hyperplasia, inflammatory papillary
hyperplasia,intravascular papillary endothelial
hyperplasia, nodular hyperplasia of prostate, nodular
regenerative hyperplasia, pseudoepitheliomatous
hyperplasia, senile sebaceous hyperplasia, and
verrucous hyperplasia. [0255] Metaplasia is a form of
controlled cell growth in which one type of adult or
fully differentiated cell substitutes for another type
of adult cell. Metaplastic disorders which can be
treated by the method of the invention include, but
are not limited to, agnogenic myeloid metaplasia,
apocrine metaplasia, atypical metaplasia,
autoparenchymatous metaplasia, connective tissue
metaplasia, epithelial metaplasia, intestinal
metaplasia, metaplastic anemia, metaplastic
ossification, metaplastic polyps, myeloid metaplasia,
primary myeloid metaplasia, secondary myeloid
metaplasia, squamous metaplasia, squamous metaplasia
of amnion, and symptomatic myeloid metaplasia. [0256]
Dysplasia is frequently a forerunner of cancer, and is
found mainly in the epithelia; it is the most
disorderly form of non-neoplastic cell growth,
involving a loss in individual cell uniformity and in
the architectural orientation of cells. Dysplastic
cells often have abnormally large, deeply stained
nuclei, and exhibit pleomorphism. Dysplasia
characteristically occurs where there exists chronic
irritation or inflammation. Dysplastic disorders which
can be treated by the method of the invention include,
but are not limited to, anhidrotic ectodermal
dysplasia, anterofacial dysplasia, asphyxiating
thoracic dysplasia, atriodigital dysplasia,
bronchopulmonary dysplasia, cerebral dysplasia,
cervical dysplasia, chondroectodermal dysplasia,
cleidocranial dysplasia, congenital ectodermal
dysplasia, craniodiaphysial dysplasia,
craniocarpotarsal dysplasia, craniometaphysial
dysplasia, dentin dysplasia, diaphysial dysplasia,
ectodermal dysplasia, enamel dysplasia,
encephalo-ophthalmic dysplasia, dysplasia epiphysialis
hemimelia, dysplasia epiphysialis multiplex, dysplasia
epiphysialis punctata, epithelial dysplasia,
faciodigitogenital dysplasia, familial fibrous
dysplasia of jaws, familial white folded dysplasia,
fibromuscular dysplasia, fibrous dysplasia of bone,
florid osseous dysplasia, hereditary renalretinal
dysplasia, hidrotic ectodermal dysplasia, hypohidrotic
ectodermal dysplasia, lymphopenic thymic dysplasia,
mammary dysplasia, mandibulofacial dysplasia,
metaphysial dysplasia, Mondini dysplasia, monostotic
fibrous dysplasia, mucoepithelial dysplasia, multiple
epiphysial dysplasia, oculoauriculovertebral
dysplasia, oculodentodigital dysplasia, oculovertebral
dysplasia, odontogenic dysplasia,
ophthalmomandibulomelic dysplasia, periapical cemental
dysplasia, polyostotic fibrous dysplasia,
pseudoachondroplastic spondyloepiphysial dysplasia,
retinal dysplasia, septo-optic dysplasia,
spondyloepiphysial dysplasia, and ventriculoradial
dysplasia.[0257] Additional pre-neoplastic disorders
which can be treated by the method of the invention
include, but are not limited to, benign
dysproliferative disorders (e.g., benign tumors,
fibrocystic conditions, tissue hypertrophy, intestinal
polyps, colon polyps, and esophageal dysplasia),
leukoplakia, keratoses, Bowen's disease, Farmer's
Skin, solar cheilitis, and solar keratosis. [0258] In
preferred embodiments, the method of the invention is
used to inhibit growth, progression, and/or metastasis
of cancers, in particular those listed above. [0259]
Additional hyperproliferative diseases, disorders,
and/or conditions include, but are not limited to,
progression, and/or metastases of malignancies and
related disorders such as leukemia (including acute
leukemias (e.g., acute lymphocytic leukemia, acute
myelocytic leukemia (including myeloblasts,
promyelocytic, myelomonocytic, monocytic, and
erythroleukemia)) and chronic leukemias (e.g., chronic
myelocytic (granulocytic) leukemia and chronic
lymphocytic leukemia)), polycythemia vera, lymphomas
(e.g. , Hodgkin's disease and non-Hodgkin's disease),
multiple myeloma, Waldenstrom's macroglobulinemia,
heavy chain disease, and solid tumors including, but
not limited to, sarcomas and carcinomas such as
fibrosarcoma, myxosarcoma, liposarcoma,
chondrosarcoma, osteogenic sarcoma, chordoma,
angiosarcoma, endotheliosarcoma, lymphangiosarcoma,
lymphangioendotheliosarcoma, synovioma, mesothelioma,
Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon
carcinoma, pancreatic cancer, breast cancer, ovarian
cancer, prostate cancer, squamous cell carcinoma,
basal cell carcinoma, adenocarcinoma, sweat gland
carcinoma, sebaceous gland carcinoma, papillary
carcinoma, papillary adenocarcinomas,
cystadenocarcinoma, medullary carcinoma, bronchogenic
carcinoma, renal cell carcinoma, hepatoma, bile duct
carcinoma, choriocarcinoma, seminoma, embryonal
carcinoma, Wilm's tumor, cervical cancer, testicular
tumor, lung carcinoma, small cell lung carcinoma,
bladder carcinoma, epithelial carcinoma, glioma,
astrocytoma, medulloblastoma, craniopharyngioma,
ependymoma, pinealoma, emangioblastoma, acoustic
neuroma, oligodendroglioma, menangioma, melanoma,
neuroblastoma, and retinoblastoma. II. RON [0260]
Naturally occurring mature RON (receptor d'origine
nantais) is a heterodimer composed of a smaller alpha
chain and a larger beta chain that includes a
transmembrane domain and a kinase domain. This mature
form of RON is created by the cleavage of a
single-chain precursor, pro-RON. After cleavage, the
alpha and beta chains remain associated through a
disulfide linkage. [0261] The following polypeptide
sequence was reported as the human RON sequence and
has the accession number NP 002438 in Genbank.[0262]
Human RON (SEQ ID NO: 1):
MELLPPLPQSFLLLLLLPAKPAAGEDWQCPRTPYAASRDFDVKYVVPSF
SAGGLVQAMVTYEGDRNESAVFVAIRNRLHVLGPDLKSVQSLATGPAG
DPGCQTCAACGPGPHGPPGDTDTKVLVLDPALPALVSCGSSLQGRCFLH
DLEPQGTAVHLAAPACLFSAHHNRPDDCPDCVASPLGTRVTVVEQGQA
SYFYVASSLDAAVAASFSPRSVSIRRLKADASGFAPGFVALSVLPKHLVS
YSIEYVHSFHTGAFVYFLTVQPASVTDDPSALHTRLARLSATEPELGDYR
ELVLDCRFAPKRRRRGAPEGGQPYPVLRVAHSAPVGAQLATELSIAEGQ
EVLFGVFVTGKDGGPGVGPNSVVCAFPIDLLDTLIDEGVERCCESPVHPG
LRRGLDFFQSPSFCPNPPGLEALSPNTSCRHFPLLVSSSFSRVDLFNGLLG
PVQVTALYVTRLDNVTVAHMGTMDGRILQVELVRSLNYLLYVSNFSLG
DSGQPVQRDVSRLGDHLLFASGDQVFQVPIQGPGCRHFLTCGRCLRAW
HFMGCGWCGNMCGQQKECPGSWQQDHCPPKLTEFHPHSGPLRGSTRL
TLCGSNFYLHPSGLVPEGTHQVTVGQSPCRPLPKDSSKLRPVPRKDFVEE
FECELEPLGTQAVGPTNVSLTVTNMPPGKHFRVDGTSVLRGFSFMEPVLI
AVQPLFGPRAGGTCLTLEGQSLSVGTSRAVLVNGTECLLARVSEGQLLC
ATPPGATVASVPLSLQVGGAQVPGSWTFQYREDPVVLSISPNCGYINSHI
TICGQHLTSAWHLVLSFHDGLRAVESRCERQLPEQQLCRLPEYVVRDPQ
GWVAGNLSARGDGAAGFTLPGFRFLPPPHPPSANLVPLKPEEHAPCFEYI
GLGAVADCVGINVTVGGESCQHEFRGDMVVCPLPPSLQLGQDGAPLQV
CVDGECHILGRVVRPGPDGVPQSTLLGILLPLLLLVAALATALVFSYWW
RRKQLVLPPNLNDLASLDQTAGATPLPILYSGSDYRSGLALPAIDGLDST
TCVHGASFSDSEDESCVPLLRKESIQLRDLDSALLAEVKDVLIPHERVVT
HSDRVIGKGHFGVVYHGEYIDQAQNRIQCAIKSLSRITEMQQVEAFLRE
GLLMRGLNHPNVLALIGIMLPPEGLPHVLLPYMCHGDLLQFIRSPQRNPT
VKDLISFGLQVARGMEYLAEQKFVHRDLAARNCMLDESFTVKVADFGL
ARDILDREYYSVQQHRHARLPVKWMALESLQTYRFTTKSDVWSFGVLL
WELLTRGAPPYRHIDPFDLTHFLAQGRRLPQPEYCPDSLYQVMQQCWE
ADPAVRPTFRVLVGEVEQIVSALLGDHYVQLPATYMNLGPSTSHEMNV
RPEQPQFSPMPGNVRRPRPLSEPPRPT [0263] The mouse RON
polypeptide has been reported to have the following
sequence and has the accession number NP 033100 in
Genbank (SEQ ID NO:2):
MGLPLPLLQSSLLLMLLLRLSAASTNLNWQCPRIPYAASRDFSVKYV
VPSFSAGGRVQATAAYEDSTNSAVFVATRNLHVLGPDLQFIENLTT
GPIGNPGCQTCASCGPGPHGPPKDTDTLVLVMEPGLPALVSCGSTLQ
GRCFLHELEPRGKALHLAAPACLFSANNNKPEACTDCVASPLGTRVT
VVEQGHASYFYVASSLDPELAASFSPRSVSIRRLKSDTSGFQPGFPSLS
VLPKYLASYLIKYVYSFHSGDFVYFLTVQPISVTSPPSALHTRLVRLN
AVEPEIGDYRELVLDCHFAPKRRRRGAPEGTQPYPVLQAAHSAPVD
AKLAVELSISEGQEVLFGVFVTVKDGGSGMGPNSVVCAFPIYHLNILI
EEGVEYCCHSSNSSSLLSRGLDFFQTPSFCPNPPGGEASGPSSRCHYFP
LMVHASFTRVDLFNGLLGSVKVTALHVTRLGNVTVAHMGTVDGRV
LQVEIARSLNYLLYVSNFSLGSSGQPVHRDVSRLGNDLLFASGDQVF
KVPIQGPGCRHFLTCWRCLRAQRFMGCGWCGDRCDRQKECPGSWQ
QDHCPPEISEFYPHSGPLRGTTRLTLCGSNFYLRPDDVVPEGTHQITV
GQSPCRLLPKDSSSPRPGSLKEFIQELECELEPLVTQA VGTTNISLVIT
NMPAGKHFRVEGISVQEGFSFVEPVLTSIKPDFGPRAGGTYLTLEGQS
LSIATSRAALVNGTQCRLEQVNEEQILCVTPPGAGTARVPLHLQIGG
AEVPGSWTFHYKEDPIVLDISPKCGYSGSHIMIHGQHLTSAWHFTLSFHDGQST
VESRCAGQFVEQQQRRCRLPEYVVRNPQGWATGNLSVWG
DGAAGFTLPGFRFLPPPSPLRAGLVELKPEEHSVKVEYVGLGAVADC
VTVNMTVGGEVCQHELRGDVVICPLPPSLQLGKDGVPLQVCVDGGC
HILSQVVRSSPGRASQRILLIALLVLILLVAVLAVALIFNSRRRKKQLG
AHSLSPTTLSDINDTASGAPNHEESSESRDGTSVPLLRTESIRLQDLDR
MLLAEVKDVLIPHEQVVIHTDQVIGKGHFGVVYHGEYTDGAQNQTH
CAIKSLSRITEVQEVEAFLREGLLMRGLHHPNILALIGIMLPPEGLPRV
LLPYMRHGDLLRFIRSPQRNPTVKDLVSFGLQVACGMEYLAEQKFV
HRDLAARNCMLDESFTVKVADFGLARGVLDKEYYSVRQHRHARLP
VKWMALESLQTYRFTTKSDVWSFGVLLWELLTRGAPPYPHIDPFDL
SHFLAQGRRLPQPEYCPDSLYHVMLRCWEADPAARPTFRALVLEVK
QVVASLLGDHYVQLTAAYVNVGPRAVDDGSVPPEQVQPSPQHCRST
SKPRPLSEPPLPT [0264] The RON polypeptide domain
designations used herein are defined as follows: Table
2. Example of RON polypeptide domains [0265] As one of
skill in the art will appreciate, the beginning and
ending residues of the domains listed may vary
depending upon the computer modeling program used or
the method used for determining the domain.[0266] A
variant of the human RON sequence, RONdeltal bO, has
also been identified. RONdeltal O(pi 60) has the
following amino acid sequence (SEQ ID NO:1 13):
MELLPPLPQSFLLLLLLPAKPAAGEDWQCPRTPYAASRDFDVKYVVP
SFSAGGLVQAMVTYEGDRNESAVFVAIRNRLHVLGPDLKSVQSLAT
GPAGDPGCQTCAACGPGPHGPPGDTDTKVLVLDPALPALVSCGSSL
QGRCFLHDLEPQGTAVHLAAPACLFSAHHNRPDDCPDCVASPLGTR
VTVVEQGQASYFYVASSLDAAVAASFSPRSVSIRRLKADASGFAPGF
VALSVLPKHLVSYSIEYVHSFHTGAFVYFLTVQPASVTDDPSALHTR
LARLSATEPELGDYRELVLDCRFAPKRRRRGAPEGGQPYPVLQVAH
SAPVGAQLATELSIAEGQEVLFGVFVTGKDGGPGVGPNSVVCAFPID
LLDTLIDEGVERCCESPVHPGLRRGLDFFQSPSFCPNPPGLEALSPNTS
CRHFPLLVSSSFSRVDLFNGLLGPVQVTALYVTRLDNVTVAHMGTM
DGRILQVELVRSLNYLLYVSNFSLGDSGQPVQRDVSRLGDHLLFASG
DQVFQVPIQGPGCRHFLTCGRCLRAWHFMGCGWCGNMCGQQKECP
GSWQQDHCPPKLTEEPVLIAVQPLFGPRAGGTCLTLEGQSLSVGTSR
AVLVNGTECLLARVSEGQLLCATPPGATVASVPLSLQVGGAQVPGS
WTFQYREDPWLSISPNCGYINSHITICGQHLTSAWHLVLSFHDGLRA
VESRCERQLPEQQLCRLPEYVVRDPQGWVAGNLSARGDGAAGFTLP
GFRFLPPPHPPSANLVPLKPEEHAiKFEYiGLGAvADCVG GNVTVGGE
SCQHEFRGDMVVCPLPPSLQLGQDGAPLQVCVDGECHILGRVVRPG
PDGVPQSTLLGILLPLLLLVAALATALVFSYWWRRKQLVLPPNLNDL
ASLDQTAGATPLPILYSGSDYRSGLALPAIDGLDSTTCVHGASFSDSE
DESCVPLLRKESIQLRDLDSALLAEVKDVLIPHERVVTHSDRVIGKGH
FGVVYHGEYIDQAQNRIQCAIKSLSRITEMQQVEAFLREGLLMRGLN 



HPNVLALIGIMLPPEGLPHVLLPYMCHGDLLQFIRSPQRNPTVKDLIS
FGLQVARGMEYLAEQKFVHRDLAARNCMLDESFTVKVADFGLARD
ILDREYYSVQQHRHARLPVKWMALESLQTYRFTTKSDVWSFGVLL
WELLTRGAPPYRHIDPFDLTHFLAQGRRLPQPEYCPDSLYQVMQQC
WEADPAVRPTFRVLVGEVEQIVSALLGDHYVQLPATYMNLGPSTSH
EMNVRPEQPQFSPMPGNVRRPRPLSEPPRPT [0267] The present
invention is also directed to RON antibodies, or
antigen-binding fragments, variants, or derivatives
thereof which bind specifically, preferentially, or
competitively to nonhuman RON proteins, e.g., RON from
rodents or non-human primates. [0268] RON is expressed
in a large number of tumor cells, including, but not
limited to certain of the following: breast cancer
(Camp et al. Ann. Surg. Oncol. 72:273-281 (2005)),
colorectal cancer, lung cancer, ovarian cancer,
hepatocellular cancer, head and neck squamous cell
cancer, thyroid cancer (Wang et al. Journal of
Pathology 2/3:402-41 1 (2007)), skin cancer, bladder
cancer, pancreatic cancer, gastric cancer (O'Toole et
al. Cancer Research 66:9X62-91X0 (2006)), liver cancer
and kidney cancer. III. RON ANTIBODIES [0269] In one
embodiment, the present invention is directed to RON
antibodies, or antigenbinding fragments, variants, or
derivatives thereof. For example, the present
invention includesat least the antigen-binding domains
of certain monoclonal antibodies, and fragments,
variants, and derivatives thereof shown in Tables 3
and 4. Table 3 lists human anti-RON Fab regions
identified from a phage display library. Table 4 lists
mouse anti-RON antibodies derived from hybridomas.
Table 3: RON-specific human Fabs. Table 4 :
RON-specific Murine Monoclonal Antibodies. [0270] On
December 4, 2007, the following hybridomas were
deposited with the American Type Culture Collection
(ATCC) in Manassas, VA: 1.P2E7.3, 1P3B2.2, 1.P4A3.3,
1.P4A12.2 and 1.P5B10.3.10 and were given the
following ATCC Patent Deposit Designations
respectively: PTA-8816, PTA-8813, PTA-8814, PTA-8815
and PTA-8817. The deposited hybridoma 1.P2E7.3
produces the monoclonal antibody 1P2E7, described
herein. The depostied hybridoma 1P3B2.2 produces the
monoclonal antibody 1P4A3, described herein. The
depostied hybridoma 1.P4A3.3 produces the monoclonal
antibody 1P3B2, described herein. The depostied
hybridoma1.P4A12.2 produces the monoclonal antibody
1P4A12, described herein. The depostied hybridoma
l.P5B10.3.10produces the monoclonal antibody 1P5B10,
described herein. [0271] As used herein, the term
"antigen binding domain" includes a site that
specifically binds an epitope on an antigen (e.g., an
epitope of RON). The antigen binding domain of an
antibody typically includes at least a portion of an
immunoglobulin heavy chain variable region and at
least a portion of an immunoglobulin light chain
variable region. The binding site formed by these
variable regions determines the specificity of the
antibody. [0272] The present invention is more
specifically directed to an RON antibody, or
antigenbinding fragment, variant or derivatives
thereof, where the RON antibody specifically binds to
the same RON epitope as a reference monoclonal Fab
antibody fragment selected from the group consisting
of M14-H06, M15-E10, M16-C07, M23-F10, M80-B03,
M93-D02, M96-C05, M97- D03 and M98-E12 or a reference
monoclonal antibody selected from the group consisting
of 1P2E7, 1P3B2, 1P4A3, 1P4A12 and 1P5B10. [0273] The
invention is further drawn to an RON antibody, or
antigen-binding fragment, variant or derivatives
thereof, where the RON antibody competitively inhibits
a reference monoclonal Fab antibody fragment selected
from the group consisting of M14-H06, M15-E10,
M16-C07, M23-F10, M80-B03, M93-D02, M96-C05, M97-D03
and M98-E12 or a reference monoclonal antibody
selected from the group consisting of 1P2E7, 1P3B2,
1P4A3, 1P4A12 and 1P5B10 from binding to RON. [0274]
The invention is also drawn to an RON antibody, or
antigen-binding fragment, variant or derivatives
thereof, where the RON antibody comprises an antigen
binding domain identical to that of a monoclonal Fab
antibody fragment selected from the group consisting
of M14-H06, M15-E10, M16-C07, M23-F10, M80-B03,
M93-D02, M96-C05, M97-D03 and M98-E12 or a reference
monoclonal antibody selected from the group consisting
of 1P2E7, 1P3B2, 1P4A3, 1P4A12 and 1P5B10. [0275]
Methods of making antibodies are well known in the art
and described herein. Once antibodies to various
fragments of, or to the full-length RON without the
signal sequence, have been produced, determining which
amino acids, or epitope, of RON to which the antibody
or antigen binding fragment binds can be determined by
epitope mapping protocols as described herein as well
as methods known in the art (e.g. double
antibody-sandwich ELISA as described in "Chapter 11 -
Immunology," Current Protocols in Molecular Biology,
Ed. Ausubel et al., v.2, John Wiley & Sons, Inc.
(1996)). Additional epitope mapping protocols may be
found in Morris, G. Epitope Mapping Protocols, New
Jersey: Humana Press (1996), which are both
incorporatedherein by reference in their entireties.
Epitope mapping can also be performed by commercially
available means (i.e. ProtoPROBE, Inc. (Milwaukee,
Wisconsin)). [0276] Additionally, antibodies produced
which bind to any portion of RON can then be screened
for their ability to act as an antagonist of RON for
example, to inhibit binding of MSP to RON, to inhibit
activation of the PI3-K/Akt pathway, to inhibit
activation of the Ras/MAPK signaling pathway, to
inhibit activation of the src signaling pathway, to
inhibit activation of the b-catenin signaling pathway,
to inhibit activation of the Fak pathway, to inhibit
phosphorylation of Erk 1/2, to inhibit activation of
Erk 1/2, to induce apoptosis, to induce anoikis, to
inhibit receptor tyrosine kinase (RTK) activity, to
block VEGF secretion, to block activity of other
receptor kinases including but not limited to EGFR,
TGFb receptor and Met, to induce cytotoxic nitric
oxide (NO) secretion, to induce IL- 12 secretion, to
block MSP secretion or to inhibit tumor cell growth,
proliferation, adhesion, motility, invasion or
metastasis. Antibodies can be screened for these and
other properties according to methods described in
detail in the Examples. Other functions of antibodies
of the present invention can be tested using other
assays as described in the Examples herein [0277] In
other embodiments, the present invention includes an
antibody, or antigen-binding fragment, variant, or
derivative thereof which specifically or
preferentially binds to at least one epitope of RON,
where the epitope comprises, consists essentially of,
or consists of at least about four to five amino acids
of SEQ ID NO:1, SEQ ID NO:2 or SEQ ID NO:1 13, at
least seven, at least nine, or between at least about
15 to about 30 amino acids of SEQ ID NO:1, SEQ ID NO:2
or SEQ ID NO:113. The amino acids of a given epitope
of SEQ ID NO:1, SEQ ID NO:2 or SEQ ED NO:1 13 as
described may be, but need not be contiguous or
linear. In certain embodiments, at least one epitope
of RON comprises, consists essentially of, or consists
of a non-linear epitope formed by the extracellular
domain of RON as expressed on the surface of a cell or
as a soluble fragment, e.g., fused to an IgG Fc
region. Thus, in certain embodiments at least one
epitope of RON comprises, consists essentially of, or
consists of at least 4, at least 5, at least 6, at
least 7, at least 8, at least 9, at least 10, at least
15, at least 20, at least 25, between about 15 to
about 30, or at least 10, 15, 20, 25, 30, 35, 40, 45,
50, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 100
contiguous or non-contiguous amino acids of SEQ ID
NO:1, SEQ ID NO:2 or SEQ ID NO: 113, where non
contiguous amino acids form an epitope through protein
folding. [0278] In other embodiments, the present
invention includes an antibody, or antigen-binding
fragment, variant, or derivative thereof which
specifically or preferentially binds to at least one
epitope of RON, where the epitope comprises, consists
essentially of, or consists of, in addition to one,
two, three, four, five, six or more contiguous or
non-contiguous amino acids of SEQ IDNO:1, SEQ ID NO:2
or SEQ E) NO: 113 as described above, and an
additional moiety which modifies the protein, e.g., a
carbohydrate moiety may be included such that the RON
antibody binds with higher affinity to modified target
protein than it does to an unmodified version of the
protein. Alternatively, the RON antibody does not bind
the unmodified version of the target protein at all.
[0279] In certain aspects, the present invention is
directed to an antibody, or antigen-binding fragment,
variant, or derivative thereof which specifically
binds to a RON polypeptide or fragment thereof, or an
RON variant polypeptide, with an affinity
characterized by a dissociation constant (KD) which is
less than the K D for a given reference monoclonal
antibody. [0280] In certain embodiments, an antibody,
or antigen-binding fragment, variant, or derivative
thereof of the invention binds specifically to at
least one epitope of RON or fragment or variant
described above, i.e., binds to such an epitope more
readily than it would bind to an unrelated, or random
epitope; binds preferentially to at least one epitope
of RON or fragment or variant described above, i.e.,
binds to such an epitope more readily than it would
bind to a related, similar, homologous, or analogous
epitope; competitively inhibits binding of a reference
antibody which itself binds specifically or
preferentially to a certain epitope of RON or fragment
or variant described above; or binds to at least one
epitope of RON or fragment or variant described above
with an affinity characterized by a dissociation
constant KD of less than about 5 x 10~2 M, about 10~2
M, about 5 x 10 3M, about 10 3M, about 5 x 10 4 M,
about 10 4 M, about 5 x 10 5 M, about 10 5 M, about 5
x 10 6 M, about 10 6 M, about 5 x 10 7 M, about 10 7
M, about 5 x 10 8 M, about 10 8 M, about 5 x 10 9 M,
about 10 9M, about 5 x 10 10 M, about 10 10 M, about 5
x 10 11M, about 10 1 1M, about 5 x 10 12 M, about 10
12M, about 5 x 10 13M, about 10 13M, about 5 x 10 14M,
about lO14 M, about 5 x 10 15 M, or about 10 15M. In a
particular aspect, the antibody or fragment thereof
preferentially binds to a human RON polypeptide or
fragment thereof, relative to a murine RON polypeptide
or fragment thereof. In another particular aspect, the
antibody or fragment thereof preferentially binds to
one or more RON polypeptides or fragments thereof,
e.g., one or more mammalian RON polypeptides. [0281]
As used in the context of antibody binding
dissociation constants, the term "about" allows for
the degree of variation inherent in the methods
utilized for measuring antibody affinity. For example,
depending on the level of precision of the
instrumentation used, standard error based on the
number of samples measured, and rounding error, the
term "about 10 2 M" might include, for example, from
0.05 M to 0.005 M. [0282] In specific embodiments, an
antibody, or antigen-binding fragment, immunospecific
fragment, variant, or derivative thereof of the
invention binds RON polypeptides or fragments
orvariants thereof with an off rate (k(off)) of less
than or equal to 5 X 10 2 sec 1, 10 2 sec 1, 5 X 10 3
sec 1 or 10 3 sec 1. Alternatively, an antibody, or
antigen-binding fragment, variant, or derivative
thereof of the invention binds RON polypeptides or
fragments or variants thereof with an off rate
(k(off)) of less than or equal to 5 X 10 4 sec 1, 10 4
sec 1, 5 X 10 5 sec 1, or 10 5 sec 1 5 X 10 6 sec 1 ,
10 6 sec 1 , 5 X 10 7 sec 1 or 10 7 sec 1 . [0283] In
other embodiments, an antibody, or antigen-binding
fragment, immunospecific fragment, variant, or
derivative thereof of the invention binds RON
polypeptides or fragments or variants thereof with an
on rate (k(on)) of greater than or equal to 103 M 1
sec 1, 5 X 103M 1 sec 1, 104 M 1 sec 1 or 5 X 104 M 1
sec 1 . Alternatively, an antibody, or antigen-binding
fragment, variant, or derivative thereof of the
invention binds RON polypeptides or fragments or
variants thereof with an on rate (k(on)) greater than
or equal to 105 M 1 sec 1, 5 X 105 M 1 sec 1, 106 M 1
sec 1, or 5 X 106 M 1 sec 1 or 107M 1 sec 1 . [0284]
In various embodiments, an RON antibody, or
antigen-binding fragment, variant, or derivative
thereof as described herein is an antagonist of RON
activity. In certain embodiments, for example, binding
of an antagonist RON antibody to RON as expressed on a
tumor cell or tumor associated macrophage inhibits
binding of MSP to RON, inhibits MSP-induced RON
signaling, inhibits activation of the PI3-K/Akt
pathway, the Ras/MAPK pathway, the src pathway, the
Fak pathway or the b-catenin pathway, inhibits
phosphorylation or activation of ERK 1/2, blocks VEGF
secretion, blocks activity of other receptor kinases
including but not limited to EGFR, TGFb receptor and
Met, induces cytotoxic nitric oxide (NO) secretion,
induces IL- 12 secretion, blocks MSP secretion or
inhibits tumor cell proliferation, motility or
metastasis or promotes apoptosis or anoikis. [0285]
Unless it is specifically noted, as used herein a
"fragment thereof in reference to an antibody refers
to an antigen-binding fragment, i.e., a portion of the
antibody which specifically binds to the antigen. In
one embodiment, an RON antibody, e.g., an antibody of
the invention is a bispecific RON antibody, e.g., a
bispecific antibody, minibody, domain deleted
antibody, or fusion protein having binding specificity
for more than one epitope, e.g., more than one antigen
or more than one epitope on the same antigen. In one
embodiment, a bispecific RON antibody has at least one
binding domain specific for at least one epitope on a
target polypeptide disclosed herein, e.g., RON. In
another embodiment, a bispecific RON antibody has at
least one binding domain specific for an epitope on a
target polypeptide and at least one target binding
domain specific for a drug or toxin hi yet another
embodiment, a bispecific RON antibody has at least one
binding domain specific for an epitope on a target
polypeptide disclosed herein, and at least one binding
domain specific for a prodrug. A bispecific RON
antibody may be a tetravalentantibody that has two
target binding domains specific for an epitope of a
target polypeptide disclosed herein and two target
binding domains specific for a second target. Thus, a
tetravalent bispecific RON antibody may be bivalent
for each specificity. [0286] RON antibodies, or
antigen-binding fragments, variants, or derivatives
thereof of the invention, as known by those of
ordinary skill in the art, can comprise a constant
region which mediates one or more effector functions.
For example, binding of the Cl component of complement
to an antibody constant region may activate the
complement system. Activation of complement is
important in the opsonisation and lysis of cell
pathogens. The activation of complement also
stimulates the inflammatory response and may also be
involved in autoimmune hypersensitivity. Further,
antibodies bind to receptors on various cells via the
Fc region, with a Fc receptor binding site on the
antibody Fc region binding to a Fc receptor (FcR) on a
cell. There are a number of Fc receptors which are
specific for different classes of antibody, including
IgG (gamma receptors), IgE (epsilon receptors), IgA
(alpha receptors) and IgM (mu receptors). Binding of
antibody to Fc receptors on cell surfaces triggers a
number of important and diverse biological responses
including engulfment and destruction of
antibody-coated particles, clearance of immune
complexes, lysis of antibody-coated target cells by
killer cells (called antibodydependent cell-mediated
cytotoxicity, or ADCC), release of inflammatory
mediators, placental transfer and control of
immunoglobulin production. [0287] Accordingly, certain
embodiments of the invention include an RON antibody,
or antigenbinding fragment, variant, or derivative
thereof, in which at least a fraction of one or more
of the constant region domains has been deleted or
otherwise altered so as to provide desired biochemical
characteristics such as reduced effector functions,
the ability to non-covalently dimerize, increased
ability to localize at the site of a tumor, reduced
serum half-life, or increased serum half-life when
compared with a whole, unaltered antibody of
approximately the same immunogenicity. For example,
certain antibodies for use in the diagnostic and
treatment methods described herein are domain deleted
antibodies which comprise a polypeptide chain similar
to an immunoglobulin heavy chain, but which lack at
least a portion of one or more heavy chain domains.
For instance, in certain antibodies, one entire domain
of the constant region of the modified antibody will
be deleted, for example, all or part of the CH2 domain
will be deleted. For example, RON antibodies that have
been altered in the Fc region may deplete macrophages
involved in cancer or inflammation. In other
embodiments, certain antibodies for use in the
diagnostic and treatment methods described herein have
a constant region, e.g., an IgG4 heavy chain constant
region, which is altered to eliminate glycosylation,
referred to elsewhere herein as "agly" antibodies.
While not being bound by theory, it is believed that
"agly" antibodies mayhave an improved safety and
stability profile in vivo. Methods of producing
aglycosylated antibodies, having desired effector
function are found for example in WO 2005018572, which
is incorporated by reference in its entirety. [0288]
In certain RON antibodies, or antigen-binding
fragments, variants, or derivatives thereof described
herein, the Fc portion may be mutated to decrease
effector function using techniques known in the art.
For example, the deletion or inactivation (through
point mutations or other means) of a constant region
domain may reduce Fc receptor binding of the
circulating modified antibody thereby increasing tumor
localization. In other cases it may be that constant
region modifications consistent with the instant
invention moderate complement binding and thus reduce
the serum half life and nonspecific association of a
conjugated cytotoxin. Yet other modifications of the
constant region may be used to modify disulfide
linkages or oligosaccharide moieties that allow for
enhanced localization due to increased antigen
specificity or antibody flexibility. The resulting
physiological profile, bioavailability and other
biochemical effects of the modifications, such as
tumor localization, biodistribution and serum
half-life, may easily be measured and quantified using
well know immunological techniques without undue
experimentation. [0289] Modified forms of RON
antibodies, or antigen-binding fragments, variants, or
derivatives thereof of the invention can be made from
whole precursor or parent antibodies using techniques
known in the art. Exemplary techniques are discussed
in more detail herein. [0290] In certain embodiments
both the variable and constant regions of RON
antibodies, or antigen-binding fragments, variants, or
derivatives thereof are fully human. Fully human
antibodies can be made using techniques that are known
in the art and as described herein. For example, fully
human antibodies against a specific antigen can be
prepared by administering the antigen to a transgenic
animal which has been modified to produce such
antibodies in response to antigenic challenge, but
whose endogenous loci have been disabled. Exemplary
techniques that can be used to make such antibodies
are described in US patents: 6,150,584; 6,458,592;
6,420,140. Other techniques are known in the art.
Fully human antibodies can likewise be produced by
various display technologies, e.g., phage display or
other viral display systems, as described in more
detail elsewhere herein. [0291] RON antibodies, or
antigen-binding fragments, variants, or derivatives
thereof of the invention can be made or manufactured
using techniques that are known in the art. In certain
embodiments, antibody molecules or fragments thereof
are "recombinantly produced," i.e., are produced using
recombinant DNA technology. Exemplary techniques for
making antibody molecules or fragments thereof are
discussed in more detail elsewhere herein.[0292] RON
antibodies, or antigen-binding fragments, variants, or
derivatives thereof of the invention also include
derivatives that are modified, e.g., by the covalent
attachment of any type of molecule to the antibody
such that covalent attachment does not prevent the
antibody from specifically binding to its cognate
epitope. For example, but not by way of limitation,
the antibody derivatives include antibodies that have
been modified, e.g., by glycosylation, acetylation,
pegylation, phosphorylation, amidation, derivatization
by known protecting/blocking groups, proteolytic
cleavage, linkage to a cellular ligand or other
protein, etc. Any of numerous chemical modifications
may be carried out by known techniques, including, but
not limited to specific chemical cleavage,
acetylation, formylation, metabolic synthesis of
tunicamycin, etc. Additionally, the derivative may
contain one or more non-classical amino acids. [0293]
In certain embodiments, RON antibodies, or
antigen-binding fragments, variants, or derivatives
thereof of the invention will not elicit a deleterious
immune response in the animal to be treated, e.g., in
a human. In one embodiment, RON antibodies, or
antigen-binding fragments, variants, or derivatives
thereof of the invention are modified to reduce their
immunogenicity using art-recognized techniques. For
example, antibodies can be humanized, primatized,
deimmunized, or chimeric antibodies can be made. These
types of antibodies are derived from a non-human
antibody, typically a murine or primate antibody, that
retains or substantially retains the antigen-binding
properties of the parent antibody, but which is less
immunogenic in humans. This may be achieved by various
methods, including (a) grafting the entire non-human
variable domains onto human constant regions to
generate chimeric antibodies; (b) grafting at least a
part of one or more of the non-human complementarity
determining regions (CDRs) into a human framework and
constant regions with or without retention of critical
framework residues; or (c) transplanting the entire
non-human variable domains, but "cloaking" them with a
human-like section by replacement of surface residues.
Such methods are disclosed in Morrison et al., Proc.
Natl. Acad. Sci. 7:6851-6855 (1984); Morrison et al,
Adv. Immunol. 44:65-92 (1988); Verhoeyen et al,
Science 25P:1534-1536 (1988); Padlan, Molec. Immun.
25:489-498 (1991); Padlan, Molec. Immun. 57:169-217
(1994), and U.S. Pat. Nos. 5,585,089, 5,693,761,
5,693,762, and 6,190,370, all of which are hereby
incorporated by reference in their entirety. [0294]
De-immunization can also be used to decrease the
immunogenicity of an antibody. As used herein, the
term "de-immunization" includes alteration of an
antibody to modify T cell epitopes {see, e.g.,
WO9852976A1, WO0034317A2). For example, VH and VL
sequences from the starting antibody are analyzed and
a human T cell epitope "map" from each V region
showing the location of epitopes in relation to
complementarity-determining regions (CDRs) and other
key residues within the sequence. Individual T cell
epitopes from the T cell epitope map areanalyzed in
order to identify alternative amino acid substitutions
with a low risk of altering activity of the final
antibody. A range of alternative VH and VL sequences
are designed comprising combinations of amino acid
substitutions and these sequences are subsequently
incorporated into a range of binding polypeptides,
e.g., RON-specific antibodies or immunospecific
fragments thereof for use in the diagnostic and
treatment methods disclosed herein, which are then
tested for function. Typically, between 12 and 24
variant antibodies are generated and tested. Complete
heavy and light chain genes comprising modified V and
human C regions are then cloned into expression
vectors and the subsequent plasmids introduced into
cell lines for the production of whole antibody. The
antibodies are then compared in appropriate
biochemical and biological assays, and the optimal
variant is identified. [0295] RON antibodies, or
antigen-binding fragments, variants, or derivatives
thereof of the invention may be generated by any
suitable method known in the art. Polyclonal
antibodies to an antigen of interest can be produced
by various procedures well known in the art. For
example, an RON antibody, e.g., a binding polypeptide,
e.g., an RON-specific antibody or immunospecific
fragment thereof can be administered to various host
animals including, but not limited to, rabbits, mice,
rats, chickens, hamsters, goats, donkeys, etc., to
induce the production of sera containing polyclonal
antibodies specific for the antigen. Various adjuvants
may be used to increase the immunological response,
depending on the host species, and include but are not
limited to, Freund's (complete and incomplete),
mineral gels such as aluminum hydroxide, surface
active substances such as lysolecithin, pluronic
polyols, polyanions, peptides, oil emulsions, keyhole
limpet hemocyanins, dinitrophenol, and potentially
useful human adjuvants such as BCG (bacille
Calmette-Guerin) and Corynebacterium parvum. Such
adjuvants are also well known in the art. [0296]
Monoclonal antibodies can be prepared using a wide
variety of techniques known in the art including the
use of hybridoma, recombinant, and phage display
technologies, or a combination thereof. For example,
monoclonal antibodies can be produced using hybridoma
techniques including those known in the art and
taught, for example, in Harlow et ai , Antibodies: A
Laboratory Manual, Cold Spring Harbor Laboratory
Press, 2nd ed. (1988); Hammerling et al, in:
Monoclonal Antibodies and T-CeIl Hybridomas Elsevier,
N.Y., 563-681 (1981) (said references incorporated by
reference in their entireties). The term "monoclonal
antibody" as used herein is not limited to antibodies
produced through hybridoma technology. The term
"monoclonal antibody" refers to an antibody that is
derived from a single clone, including any eukaryotic,
prokaryotic, or phage clone, and not the method by
which it is produced. Thus, the term "monoclonal
antibody" is not limited to antibodies produced
through hybridomatechnology. Monoclonal antibodies can
be prepared using RON knockout mice to increase the
regions of epitope recognition. Monoclonal antibodies
can be prepared using a wide variety of techniques
known in the art including the use of hybridoma and
recombinant and phage display technology as described
elsewhere herein. [0297] Using art recognized
protocols, in one example, antibodies are raised in
mammals by multiple subcutaneous or intraperitoneal
injections of the relevant antigen (e.g., purified RON
or cells or cellular extracts comprising RON) and an
adjuvant. This immunization typically elicits an
immune response that comprises production of
antigen-reactive antibodies from activated splenocytes
or lymphocytes. While the resulting antibodies may be
harvested from the serum of the animal to provide
polyclonal preparations, it is often desirable to
isolate individual lymphocytes from the spleen, lymph
nodes or peripheral blood to provide homogenous
preparations of monoclonal antibodies (MAbs).
Preferably, the lymphocytes are obtained from the
spleen. [0298] In this well known process (Kohler et
al, Nature 256:495 (1975)) the relatively short lived,
or mortal, lymphocytes from a mammal which has been
injected with antigen are fused with an immortal tumor
cell line (e.g.,. a myeloma cell line), thus,
producing hybrid cells or "hybridomas" which are both
immortal and capable of producing the genetically
coded antibody of the B cell. The resulting hybrids
are segregated into single genetic strains by
selection, dilution, and regrowth with each individual
strain comprising specific genes for the formation of
a single antibody. They produce antibodies, which are
homogeneous against a desired antigen and, in
reference to their pure genetic parentage, are termed
"monoclonal." [0299] Hybridoma cells thus prepared are
seeded and grown in a suitable culture medium that
preferably contains one or more substances that
inhibit the growth or survival of the unfused,
parental myeloma cells. Those skilled in the art will
appreciate that reagents, cell lines and media for the
formation, selection and growth of hybridomas are
commercially available from a number of sources and
standardized protocols are well established.
Generally, culture medium in which the hybridoma cells
are growing is assayed for production of monoclonal
antibodies against the desired antigen. Preferably,
the binding specificity of the monoclonal antibodies
produced by hybridoma cells is determined by in vitro
assays such as immunoprecipitation, radioimmunoassay
(RIA) or enzyme-linked immunoabsorbent assay (ELISA).
After hybridoma cells are identified that produce
antibodies of the desired specificity, affinity and/or
activity, the clones may be subcloned by limiting
dilution procedures and grown by standard methods
(Goding, Monoclonal Antibodies: Principles and
Practice, Academic Press, pp 59-103 (1986)). It will
further be appreciated that the monoclonal antibodies
secreted by the subclones may beseparated from culture
medium, ascites fluid or serum by conventional
purification procedures such as, for example,
protein-A, hydroxylapatite chromatography, gel
electrophoresis, dialysis or affinity chromatography.
[0300] Antibody fragments that recognize specific
epitopes may be generated by known techniques. For
example, Fab and F(ab')2 fragments may be produced
recombinantly or by proteolytic cleavage of
immunoglobulin molecules, using enzymes such as papain
(to produce Fab fragments) or pepsin (to produce
F(ab')2 fragments). F(ab')2 fragments contain the
variable region, the light chain constant region and
the CHl domain of the heavy chain. [0301] Those
skilled in the art will also appreciate that DNA
encoding antibodies or antibody fragments (e.g.,
antigen binding sites) may also be derived from
antibody libraries, such as phage display libraries.
In a particular, such phage can be utilized to display
antigen-binding domains expressed from a repertoire or
combinatorial antibody library (e.g., human or
murine). Phage expressing an antigen binding domain
that binds the antigen of interest can be selected or
identified with antigen, e.g., using labeled antigen
or antigen bound or captured to a solid surface or
bead. Phage used in these methods are typically
filamentous phage including fd and M13 binding domains
expressed from phage with Fab, Fv OE DAB (individual
Fv region from light or heavy chains) or disulfide
stabilized Fv antibody domains recombinantly fused to
either the phage gene III or gene VIII protein.
Exemplary methods are set forth, for example, in EP
368 684 Bl; U.S. patent. 5,969,108, Hoogenboom, H.R.
and Chames, Immunol. Today 27:371 (2000); Nagy et al
Nat. Med. 5:801 (2002); Huie et al, Proc. Natl. Acad.
ScL USA 95:2682 (2001); Lui et al, J. MoI. Biol.
5/5:1063 (2002), each of which is incorporated herein
by reference. Several publications (e.g., Marks et al,
Bio/Technology 70:779-783 (1992)) have described the
production of high affinity human antibodies by chain
shuffling, as well as combinatorial infection and in
vivo recombination as a strategy for constructing
large phage libraries. In another embodiment,
Ribosomal display can be used to replace bacteriophage
as the display platform (see, e.g., Hanes et al, Nat.
Biotechnol. 75:1287 (2000); Wilson et al, Proc. Natl.
Acad. ScL USA 98:3750 (2001); or Irving et al, J.
Immunol. Methods 248:3\ (2001)). In yet another
embodiment, cell surface libraries can be screened for
antibodies (Boder et al, Proc. Natl. Acad. ScL USA
97:10701 (2000); Daugherty et al, J. Immunol. Methods
243:21 1 (2000)). Such procedures provide alternatives
to traditional hybridoma techniques for the isolation
and subsequent cloning of monoclonal antibodies.
[0302] In phage display methods, functional antibody
domains are displayed on the surface of phage
particles, which carry the polynucleotide sequences
encoding them. For example, DNA sequences encoding VH
and VL regions are amplified or otherwise isolated
from animal cDNAlibraries (e.g., human or murine cDNA
libraries of lymphoid tissues) or synthetic cDNA
libraries. In certain embodiments, the DNA encoding
the VH and VL regions are joined together by an scFv
linker by PCR and cloned into a phagemid vector (e.g.,
p CANTAB 6 or pComb 3 HSS). The vector is
electroporated in E. coli and the E. coli is infected
with helper phage. Phage used in these methods are
typically filamentous phage including fd and M13 and
the VH or VL regions are usually recombinantly fused
to either the phage gene III or gene VIII. Phage
expressing an antigen binding domain that binds to an
antigen of interest (i.e., an RON polypeptide or a
fragment thereof) can be selected or identified with
antigen, e.g., using labeled antigen or antigen bound
or captured to a solid surface or bead. [0303]
Additional examples of phage display methods that can
be used to make the antibodies include those disclosed
in Brinkman et al, J. Immunol. Methods 752:41-50
(1995); Ames et al, J. Immunol. Methods /4:177-186
(1995); Kettleborough et al, Eur. J. Immunol.
24:952-95% (1994); Persic et al, Gene 757:9-18 (1997);
Burton et al, Advances in Immunology 57:191-280
(1994); PCT Application No. PCT/GB91/01 134; PCT
publications WO 90/02809; WO 91/10737; WO 92/01047; WO
92/18619; WO 93/11236; WO 95/15982; WO 95/20401; and
U.S. Pat. Nos. 5,698,426; 5,223,409; 5,403,484;
5,580,717; 5,427,908; 5,750,753; 5,821,047; 5,571,698;
5,427,908; 5,516,637; 5,780,225; 5,658,727; 5,733,743
and 5,969,108; each of which is incorporated herein by
reference in its entirety. [0304] As described in the
above references, after phage selection, the antibody
coding regions from the phage can be isolated and used
to generate whole antibodies, including human
antibodies, or any other desired antigen binding
fragment, and expressed in any desired host, including
mammalian cells, insect cells, plant cells, yeast, and
bacteria. For example, techniques to recombinantly
produce Fab, Fab' and F(ab')2 fragments can also be
employed using methods known in the art such as those
disclosed in PCT publication WO 92/22324; Mullinax et
al, BioTechniques 72(^:864-869 (1992); and Sawai et
al, AJRI 34:26-34 (1995); and Better et al, Science
240:1041-1043 (1988) (said references incorporated by
reference in their entireties). [0305] Examples of
techniques which can be used to produce single-chain
Fvs and antibodies include those described in U.S.
Pat. Nos. 4,946,778 and 5,258,498; Huston et al,
Methods in Enzymology 203:46-88 (1991); Shu et al,
PNAS 90:1995-1999 (1993); and Skerra et al, Science
240:1038-1040 (1988). For some uses, including in vivo
use of antibodies in humans and in vitro detection
assays, it may be preferable to use chimeric,
humanized, or human antibodies. A chimeric antibody is
a molecule in which different portions of the antibody
are derived from different animal species, such as
antibodies having a variable region derived from a
murine monoclonal antibody and a human immunoglobulin
constant region. Methods for producingchimeric
antibodies are known in the art. See, e.g., Morrison,
Science 229:1202 (1985); Oi et al, BioTechniques 4:214
(1986); Gillies et al, J. Immunol. Methods /25:191-202
(1989); U.S. Pat. Nos. 5,807,715; 4,816,567; and
4,816397, which are incorporated herein by reference
in their entireties. In addition, techniques developed
for the production of "chimeric antibodies" (Morrison
et al., Proc. Natl. Acad. Sci. 57:851-855 (1984);
Neuberger et al, Nature 372:604-608 (1984); Takeda et
al., Nature 314:452-454 (1985)) by splicing genes from
a mouse antibody molecule of appropriate antigen
specificity together with genes from a human antibody
molecule of appropriate biological activity can be
used. As used herein, a chimeric antibody is a
molecule in which different portions are derived from
different animal species, such as those having a
variable region derived from a murine monoclonal
antibody and a human immunoglobulin constant region,
e.g., humanized antibodies. [0306] Humanized
antibodies are antibody molecules from non-human
species antibody that binds the desired antigen having
one or more complementarity determining regions (CDRs)
from the non-human species and framework regions from
a human immunoglobulin molecule. Often, framework
residues in the human framework regions will be
substituted with the corresponding residue from the
CDR donor antibody to alter, preferably improve,
antigen binding. These framework substitutions are
identified by methods well known in the art, e.g., by
modeling of the interactions of the CDR and framework
residues to identify framework residues important for
antigen binding and sequence comparison to identify
unusual framework residues at particular positions.
{See, e.g., Queen et al, U.S. Pat. No. 5,585,089;
Riechmann et al, Nature 332:323 (1988), which are
incorporated herein by reference in their entireties.)
Antibodies can be humanized using a variety of
techniques known in the art including, for example,
CDR-grafting (EP 239,400; PCT publication WO 91/09967;
U.S. Pat. Nos. 5,225,539; 5,530,101; and 5,585,089),
veneering or resurfacing (EP 592,106; EP 519,596;
Padlan, Molecular Immunology 28(4/5):4S9-498 (1991);
Studnicka et al, Protein Engineering 7^:805-814
(1994); Roguska. et al, PNAS 97:969-973 (1994)), and
chain shuffling (U.S. Pat. No. 5,565,332). [0307]
Completely human antibodies are particularly desirable
for therapeutic treatment of human patients. Human
antibodies can be made by a variety of methods known
in the art including phage display methods described
above using antibody libraries derived from human
immunoglobulin sequences. See also, U.S. Pat. Nos.
4,444,887 and 4,716,1 11; and PCT publications WO
98/46645, WO 98/50433, WO 98/24893, WO 98/16654, WO
96/34096, WO 96/33735, and WO 91/10741; each of which
is incorporated herein by reference in its entirety.
[0308] Human antibodies can also be produced using
transgenic mice which are incapable of expressing
functional endogenous immunoglobulins, but which can
express humanimmunoglobulin genes. For example, the
human heavy and light chain immunoglobulin gene
complexes may be introduced randomly or by homologous
recombination into mouse embryonic stem cells.
Alternatively, the human variable region, constant
region, and diversity region may be introduced into
mouse embryonic stem cells in addition to the human
heavy and light chain genes. The mouse heavy and light
chain immunoglobulin genes may be rendered
non-functional separately or simultaneously with the
introduction of human immunoglobulin loci by
homologous recombination. In particular, homozygous
deletion of the JH region prevents endogenous antibody
production. The modified embryonic stem cells are
expanded and microinjected into blastocysts to produce
chimeric mice. The chimeric mice are then bred to
produce homozygous offspring that express human
antibodies. The transgenic mice are immunized in the
normal fashion with a selected antigen, e.g. , all or
a portion of a desired target polypeptide. Monoclonal
antibodies directed against the antigen can be
obtained from the immunized, transgenic mice using
conventional hybridoma technology. The human
immunoglobulin transgenes harbored by the transgenic
mice rearrange during B-cell differentiation, and
subsequently undergo class switching and somatic
mutation. Thus, using such a technique, it is possible
to produce therapeutically useful IgG, IgA, IgM and
IgE antibodies. For an overview of this technology for
producing human antibodies, see Lonberg and Huszar
Int. Rev. Immunol. 13:65-93 (1995). For a detailed
discussion of this technology for producing human
antibodies and human monoclonal antibodies and
protocols for producing such antibodies, see, e.g.,
PCT publications WO 98/24893; WO 96/34096; WO
96/33735; U.S. Pat. Nos. 5,413,923; 5,625,126;
5,633,425; 5,569,825; 5,661,016; 5,545,806; 5,814,318;
and 5,939,598, which are incorporated by reference
herein in their entirety. In addition, companies such
as Abgenix, Inc. (Freemont, Calif.) and GenPharm (San
Jose, Calif.) can be engaged to provide human
antibodies directed against a selected antigen using
technology similar to that described above. [0309]
Completely human antibodies which recognize a selected
epitope can be generated using a technique referred to
as "guided selection." In this approach a selected
non-human monoclonal antibody, e.g., a mouse antibody,
is used to guide the selection of a completely human
antibody recognizing the same epitope. (Jespers et
al., Bio/Technology 72:899-903 (1988). See also, U.S.
Patent No. 5,565,332.) [0310] Further, antibodies to
target polypeptides of the invention can, in turn, be
utilized to generate anti-idiotype antibodies that
"mimic" target polypeptides using techniques well
known to those skilled in the art. (See, e.g.,
Greenspan & Bona, FASEB J. 7(5):431-444 (1989) and
Nissinoff, J. Immunol. 147(8) :2429-2438 (1991)). For
example, antibodies which bind to andcompetitively
inhibit polypeptide multimerization and/or binding of
a polypeptide of the invention to a ligand can be used
to generate anti-idiotypes that "mimic" the
polypeptide multimerization and/or binding domain and,
as a consequence, bind to and neutralize polypeptide
and/or its ligand. Such neutralizing anti-idiotypes or
Fab fragments of such anti-idiotypes can be used in
therapeutic regimens to neutralize polypeptide ligand.
For example, such anti-idiotypic antibodies can be
used to bind a desired target polypeptide and/or to
bind its ligands/receptors, and thereby block its
biological activity. [0311] In another embodiment, DNA
encoding desired monoclonal antibodies may be readily
isolated and sequenced using conventional procedures
(e.g., by using oligonucleotide probes that are
capable of binding specifically to genes encoding the
heavy and light chains of murine antibodies). The
isolated and subcloned hybridoma cells serve as a
preferred source of such DNA. Once isolated, the DNA
may be placed into expression vectors, which are then
transfected into prokaryotic or eukaryotic host cells
such as, but not limited to, E. coli cells, simian COS
cells, Chinese Hamster Ovary (CHO) cells or myeloma
cells that do not otherwise produce immunoglobulins.
More particularly, the isolated DNA (which may be
synthetic as described herein) may be used to clone
constant and variable region sequences for the
manufacture antibodies as described in Newman et al.,
U.S. Pat. No. 5,658,570, filed January 25, 1995, which
is incorporated by reference herein. Essentially, this
entails extraction of RNA from the selected cells,
conversion to cDNA, and amplification by PCR using Ig
specific primers. Suitable primers for this purpose
are also described in U.S. Pat. No. 5,658,570. As will
be discussed in more detail below, transformed cells
expressing the desired antibody may be grown up in
relatively large quantities to provide clinical and
commercial supplies of the immunoglobulin. [0312] In
one embodiment, an RON antibody of the invention
comprises at least one heavy or light chain CDR of an
antibody molecule i another embodiment, an RON
antibody of the invention comprises at least two CDRs
from one or more antibody molecules. In another
embodiment, an RON antibody of the invention comprises
at least three CDRs from one or more antibody
molecules. In another embodiment, an RON antibody of
the invention comprises at least four CDRs from one or
more antibody molecules. In another embodiment, an RON
antibody of the invention comprises at least five CDRs
from one or more antibody molecules hi another
embodiment, an RON antibody of the invention comprises
at least six CDRs from one or more antibody molecules.
Exemplary antibody molecules comprising at least one
CDR that can be included in the subject RON antibodies
are described herein. [0313] In a specific embodiment,
the amino acid sequence of the heavy and/or light
chain variable domains may be inspected to identify
the sequences of the complementarity
determiningregions (CDRs) by methods that are well
know in the art, e.g., by comparison to known amino
acid sequences of other heavy and light chain variable
regions to determine the regions of sequence
hypervariability. Using routine recombinant DNA
techniques, one or more of the CDRs may be inserted
within framework regions, e.g., into human framework
regions to humanize a non-human antibody. The
framework regions may be naturally occurring or
consensus framework regions, and preferably human
framework regions (see, e.g., Chothia et al., J. MoI.
Biol. 278:457-479 (1998) for a listing of human
framework regions). Preferably, the polynucleotide
generated by the combination of the framework regions
and CDRs encodes an antibody that specifically binds
to at least one epitope of a desired polypeptide,
e.g., RON. Preferably, one or more amino acid
substitutions may be made within the framework
regions, and, preferably, the amino acid substitutions
improve binding of the antibody to its antigen.
Additionally, such methods may be used to make amino
acid substitutions or deletions of one or more
variable region cysteine residues participating in an
intrachain disulfide bond to generate antibody
molecules lacking one or more intrachain disulfide
bonds. Other alterations to the polynucleotide are
encompassed by the present invention and within the
skill of the art. [0314] Alternatively, techniques
described for the production of single chain
antibodies (U.S. Pat. No. 4,694,778; Bird, Science
242:423-442 (1988); Huston et al., Proc. Natl. Acad.
ScL USA 55:5879-5883 (1988); and Ward et al., Nature
334:544-554 (1989)) can be adapted to produce single
chain antibodies. Single chain antibodies are formed
by linking the heavy and light chain fragments of the
Fv region via an amino acid bridge, resulting in a
single chain antibody. Techniques for the assembly of
functional Fv fragments in E coli may also be used
(Skerra et al., Science 242:1038-1041 (1988)). [0315]
Yet other embodiments of the present invention
comprise the generation of human or substantially
human antibodies in transgenic animals (e.g., mice)
that are incapable of endogenous immunoglobulin
production (see e.g., U.S. Pat. Nos. 6,075,181,
5,939,598, 5,591,669 and 5,589,369 each of which is
incorporated herein by reference). For example, it has
been described that the homozygous deletion of the
antibody heavy-chain joining region in chimeric and
germ-line mutant mice results in complete inhibition
of endogenous antibody production. Transfer of a human
immunoglobulin gene array to such germ line mutant
mice will result in the production of human antibodies
upon antigen challenge. Another preferred means of
generating human antibodies using SCID mice is
disclosed in U.S. Pat. No. 5,81 1,524 which is
incorporated herein by reference. It will be
appreciated that the genetic material associated with
these human antibodies may also be isolated and
manipulated as described herein.[0316] Yet another
highly efficient means for generating recombinant
antibodies is disclosed by Newman, Biotechnology 10:
1455-1460 (1992). Specifically, this technique results
in the generation of primatized antibodies that
contain monkey variable domains and human constant
sequences. This reference is incorporated by reference
in its entirety herein. Moreover, this technique is
also described in commonly assigned U.S. Pat. Nos.
5,658,570, 5,693,780 and 5,756,096 each of which is
incorporated herein by reference. [0317] In another
embodiment, lymphocytes can be selected by
micromanipulation and the variable genes isolated. For
example, peripheral blood mononuclear cells can be
isolated from an immunized mammal and cultured for
about 7 days in vitro. The cultures can be screened
for specific IgGs that meet the screening criteria.
Cells from positive wells can be isolated. Individual
Ig-producing B cells can be isolated by FACS or by
identifying them in a complement-mediated hemolytic
plaque assay. Ig-producing B cells can be
micromanipulated into a tube and the VH and VL genes
can be amplified using, e.g., RT-PCR. The VH and VL
genes can be cloned into an antibody expression vector
and transfected into cells {e.g. , eukaryotic 



or prokaryotic cells) for expression. [0318]
Alternatively, antibody-producing cell lines may be
selected and cultured using techniques well known to
the skilled artisan. Such techniques are described in
a variety of laboratory manuals and primary
publications. In this respect, techniques suitable for
use in the invention as described below are described
in Current Protocols in Immunology, Coligan et al.,
Eds., Green Publishing Associates and
Wiley-Interscience, John Wiley and Sons, New York
(1991) which is herein incorporated by reference in
its entirety, including supplements. [0319] Antibodies
of the present invention can be produced by any method
known in the art for the synthesis of antibodies, in
particular, by chemical synthesis or preferably, by
recombinant expression techniques as described herein.
[0320] In one embodiment, an RON antibody, or
antigen-binding fragment, variant, or derivative
thereof of the invention comprises a synthetic
constant region wherein one or more domains are
partially or entirely deleted ("domain-deleted
antibodies"). In certain embodiments compatible
modified antibodies will comprise domain deleted
constructs or variants wherein the entire CH2 domain
has been removed (DCH2 constructs). For other
embodiments a short connecting peptide may be
substituted for the deleted domain to provide
flexibility and freedom of movement for the variable
region. Those skilled in the art will appreciate that
such constructs are particularly preferred due to the
regulatory properties of the CH2 domain on the
catabolic rate of the antibody. Domain deleted
constructs can be derived using a vector encoding an
IgGi human constant domain {see, e.g., WO 02/060955A2
and WO02/096948A2). This vector isengineered to delete
the CH2 domain and provide a synthetic vector
expressing a domain deleted IgGi constant region.
[0321] In certain embodiments, RON antibodies, or
antigen-binding fragments, variants, or derivatives
thereof of the invention are minibodies. Minibodies
can be made using methods described in the art (see,
e.g., US patent 5,837,821 or WO 94/09817A1). [0322] hi
one embodiment, an RON antibody, or antigen-binding
fragment, variant, or derivative thereof of the
invention comprises an immunoglobulin heavy chain
having deletion or substitution of a few or even a
single amino acid as long as it permits association
between the monomelic subunits. For example, the
mutation of a single amino acid in selected areas of
the CH2 domain may be enough to substantially reduce
Fc binding and thereby increase tumor localization.
Similarly, it may be desirable to simply delete that
part of one or more constant region domains that
control the effector function (e.g. complement
binding) to be modulated. Such partial deletions of
the constant regions may improve selected
characteristics of the antibody (serum half-life)
while leaving other desirable functions associated
with the subject constant region domain intact.
Moreover, as alluded to above, the constant regions of
the disclosed antibodies may be synthetic through the
mutation or substitution of one or more amino acids
that enhances the profile of the resulting construct.
In this respect it may be possible to disrupt the
activity provided by a conserved binding site (e.g. Fc
binding) while substantially maintaining the
configuration and immunogenic profile of the modified
antibody. Yet other embodiments comprise the addition
of one or more amino acids to the constant region to
enhance desirable characteristics such as effector
function or provide for more cytotoxin or carbohydrate
attachment. In such embodiments it may be desirable to
insert or replicate specific sequences derived from
selected constant region domains. [0323] The present
invention also provides antibodies that comprise,
consist essentially of, or consist of, variants
(including derivatives) of antibody molecules (e.g.,
the VH regions and/or VL regions) described herein,
which antibodies or fragments thereof
immunospecifically bind to an RON polypeptide or
fragment or variant thereof. Standard techniques known
to those of skill in the art can be used to introduce
mutations in the nucleotide sequence encoding an RON
antibody, including, but not limited to, site-directed
mutagenesis and PCR-mediated mutagenesis which result
in amino acid substitutions. Preferably, the variants
(including derivatives) encode less than 50 amino acid
substitutions, less than 40 amino acid substitutions,
less than 30 amino acid substitutions, less than 25
amino acid substitutions, less than 20 amino acid
substitutions, less than 15 amino acid substitutions,
less than 10 amino acid substitutions, less than 5
amino acid substitutions, less than 4 amino acid
substitutions, less than 3 amino acid substitutions,
or lessthan 2 amino acid substitutions relative to the
reference VH region, VH-CDRl, VH-CDR2, VHCDR3, VL
region, VL-CDRl, VL-CDR2, or VL-CDR3. A "conservative
amino acid substitution" is one in which the amino
acid residue is replaced with an amino acid residue
having a side chain with a similar charge. Families of
amino acid residues having side chains with similar
charges have been defined in the art. These families
include amino acids with basic side chains (e.g.,
lysine, arginine, histidine), acidic side chains
(e.g., aspartic acid, glutamic acid), uncharged polar
side chains (e.g., glycine, asparagine, glutamine,
serine, threonine, tyrosine, cysteine), nonpolar side
chains (e.g., alanine, valine, leucine, isoleucine,
proline, phenylalanine, methionine, tryptophan),
beta-branched side chains ( e.g., threonine, valine,
isoleucine) and aromatic side chains (e.g., tyrosine,
phenylalanine, tryptophan, histidine). Alternatively,
mutations can be introduced randomly along all or part
of the coding sequence, such as by saturation
mutagenesis, and the resultant mutants can be screened
for biological activity to identify mutants that
retain activity (e.g., the ability to bind an RON
polypeptide). [0324] For example, it is possible to
introduce mutations only in framework regions or only
in CDR regions of an antibody molecule. Introduced
mutations may be silent or neutral missense mutations,
i.e., have no, or little, effect on an antibody's
ability to bind antigen, indeed some such mutations do
not alter the amino acid sequence whatsoever. These
types of mutations may be useful to optimize codon
usage, or improve a hybridoma's antibody production.
Codonoptimized coding regions encoding RON antibodies
of the present invention are disclosed elsewhere
herein. Alternatively, non-neutral missense mutations
may alter an antibody' s ability to bind antigen. The
location of most silent and neutral missense mutations
is likely to be in the framework regions, while the
location of most non-neutral missense mutations is
likely to be in CDR, though this is not an absolute
requirement. One of skill in the art would be able to
design and test mutant molecules with desired
properties such as no alteration in antigen binding
activity or alteration in binding activity (e.g.,
improvements in antigen binding activity or change in
antibody specificity). Following mutagenesis, the
encoded protein may routinely be expressed and the
functional and/or biological activity of the encoded
protein, (e.g., ability to immunospecifically bind at
least one epitope of an RON polypeptide) can be
determined using techniques described herein or by
routinely modifying techniques known in the art. IV.
POLYNUCLEOTIDES ENCODING RON ANTIBODIES [0325] The
present invention also provides for nucleic acid
molecules encoding RON antibodies, or antigen-binding
fragments, variants, or derivatives thereof of the
invention.[0326] In one embodiment, the present
invention provides an isolated polynucleotide
comprising, consisting essentially of, or consisting
of a nucleic acid encoding an immunoglobulin heavy
chain variable region (VH), where at least one of the
CDRs of the heavy chain variable region or at least
two of the VH-CDRs of the heavy chain variable region
are at least 80%, 85%, 90% or 95% identical to
reference heavy chain VH-CDRl, VH-CDR2, or VH-CDR3
amino acid sequences from monoclonal RON antibodies
disclosed herein. Alternatively, the VH-CDRl, VH-CDR2,
and VH-CDR3 regions of the VH are at least 80%, 85%,
90% or 95% identical to reference heavy chain VH-CDRl,
VH-CDR2, and VH-CDR3 amino acid sequences from
monoclonal RON antibodies disclosed herein. Thus,
according to this embodiment a heavy chain variable
region of the invention has VH-CDRl, VH-CDR2, or
VH-CDR3 polypeptide sequences related to the
polypeptide sequences of SEQ ID NO: 5, SEQ ID NO: 15,
SEQ ID NO: 25, SEQ ID NO: 35, SEQ ID NO: 45, SEQ ID
NO: 55, SEQ ID NO: 65, SEQ ID NO: 75, SEQ ID NO: 85,
SEQ ID NO: 95, SEQ ID NO:1 16, SEQ ID NO:126, SEQ ID
NO:136, and SEQ ID NO:146; SEQ ID NO: 6, SEQ ID NO:
16, SEQ ID NO: 26, SEQ ID NO: 36, SEQ ID NO: 46, SEQ
ID NO: 56, SEQ ID NO: 66, SEQ ID NO: 76, SEQ ID NO:
86, SEQ ED NO: 96, SEQ ID NO:1 17, SEQ ID NO:127, SEQ
ID NO:137, and SEQ ID NO:147; and SEQ ID NO: 7, SEQ ID
NO: 17, SEQ ID NO: 27, SEQ ID NO: 37, SEQ ED NO: 47,
SEQ ED NO: 57, SEQ ED NO: 67, SEQ ID NO: 77, SEQ ED
NO: 87, SEQ ED NO: 97, SEQ ED NO: 118, SEQ ID NO:128,
SEQ ED NO:138, and SEQ ED NO: 148. [0327] In another
embodiment, the present invention provides an isolated
polynucleotide comprising, consisting essentially of,
or consisting of a nucleic acid encoding an
immunoglobulin light chain variable region (VL), where
at least one of the VL-CDRs of the light chain
variable region or at least two of the VL-CDRs of the
light chain variable region are at least 80%, 85%, 90%
or 95% identical to reference light chain VL-CDRl,
VL-CDR2, or VL-CDR3 amino acid sequences from
monoclonal RON antibodies disclosed herein.
Alternatively, the VL-CDRl, VLCDR2, and VL-CDR3
regions of the VL are at least 80%, 85%, 90% or 95%
identical to reference light chain VL-CDRl, VL-CDR2,
and VL-CDR3 amino acid sequences from monoclonal RON
antibodies disclosed herein. Thus, according to this
embodiment a light chain variable region of the
invention has VL-CDRl, VL-CDR2, or VL-CDR3 polypeptide
sequences related to the polypeptide sequences of SEQ
ED NO: 10, SEQ ID NO: 20, SEQ ED NO: 30, SEQ ID NO:
40, SEQ ID NO: 50, SEQ ID NO: 60, SEQ ID NO: 70, SEQ
ID NO: 80, SEQ ID NO: 90, SEQ ID NO: 100, SEQ ID
NO:121, SEQ ED NO:131, SEQ ED NO:141, and SEQ ED
NO.151; SEQ ID NO: 11, SEQ ID NO: 21, SEQ ID NO: 31,
SEQ ID NO: 41, SEQ ED NO: 51, SEQ ID NO: 61, SEQ ED
NO: 71, SEQ ID NO: 81, SEQ ID NO: 91, SEQ ED NO: 101,
SEQ ED NO:122,SEQ ID NO:132, SEQ ID NO: 142, and SEQ
ID NO:152; and . SEQ ID NO: 12, SEQ BD NO: 22, SEQ ID
NO: 32, SEQ ID NO: 42, SEQ ID NO: 52, SEQ ID NO: 62,
SEQ ID NO: 72, SEQ ED NO: 82, SEQ ID NO: 92, SEQ ED
NO: 102, SEQ ID NO:123, SEQ ID NO: 133, SEQ ID NO: 143
and SEQ ID NO: 153. [0328] As known in the art,
"sequence identity" between two polypeptides or two
polynucleotides is determined by comparing the amino
acid or nucleic acid sequence of one polypeptide or
polynucleotide to the sequence of a second polypeptide
or polynucleotide. When discussed herein, whether any
particular polypeptide is at least about 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90% or 95%
identical to another polypeptide can be determined
using methods and computer programs/software known in
the art such as, but not limited to, the BESTFIT
program (Wisconsin Sequence Analysis Package, Version
8 for Unix, Genetics Computer Group, University
Research Park, 575 Science Drive, Madison, WI 5371 1).
BESTFIT uses the local homology algorithm of Smith and
Waterman, Advances in Applied Mathematics 2:482-489
(1981), to find the best segment of homology between
two sequences. When using BESTFIT or any other
sequence alignment program to determine whether a
particular sequence is, for example, 95% identical to
a reference sequence according to the present
invention, the parameters are set, of course, such
that the percentage of identity is calculated over the
full length of the reference polypeptide sequence and
that gaps in homology of up to 5% of the total number
of amino acids in the reference sequence are allowed.
[0329] In certain embodiments, an antibody or
antigen-binding fragment comprising the VH encoded by
the polynucleotide specifically or preferentially
binds to RON. In certain embodiments the nucleotide
sequence encoding the VH polypeptide is altered
without altering the amino acid sequence encoded
thereby. For instance, the sequence may be altered for
improved codon usage in a given species, to remove
splice sites, or the remove restriction enzyme sites.
Sequence optimizations such as these are described in
the examples and are well known and routinely carried
out by those of ordinary skill in the art. [0330] In
certain embodiments, an antibody or antigen-binding
fragment comprising the VH encoded by the
polynucleotide specifically or preferentially binds to
RON. [0331] In some embodiments, the invention
provides an isolated polynucleotide comprising a
nucleic acid which encodes an antibody VH polypeptide,
where the VH polypeptide comprises VH-CDRl, VH-CDR2,
and VH-CDR3 amino acid sequences selected from the
group consisting of: : SEQ ID NOs: 5, 6, and 7; SEQ ID
NOs: 15, 16, and 17; SEQ ED NOs: 25, 26, and 27; SEQ
ID NOs: 35, 36, and 37; SEQ ED NOs: 45, 46, and 47;
SEQ ED NOs: 55, 56, and 57; SEQ ED NOs: 65, 66, and
67; SEQ ID NOs: 75, 76, and 77; SEQ ID NOs: 85, 86,
and 87; SEQ ID NOs:95, 96, and 97; SEQ ID NOs: 116,
117, and 118; SEQ ID NOs: 126, 127, and 128; SEQ ID
NOs: 136, 137, and 138; and SEQ ID NOs: 146, 147, and
148; and where an antibody or antigen binding fragment
thereof comprising the VH-CDR3 specifically binds to
RON. [0332] In certain embodiments, an antibody or
antigen-binding fragment thereof comprising,
consisting essentially of, or consisting of a VH
encoded by one or more of the polynucleotides
described above specifically or preferentially binds
to the same RON epitope as a reference monoclonal Fab
antibody fragment selected from the group consisting
of M14-H06, M15-E10, M16-C07, M23-F10, M80-B03,
M93-D02, M96-C05, M97-D03 and M98-E12 or a reference
monoclonal antibody selected from the group consisting
of 1P2E7, 1P3B2, 1P4A3, 1P4A12 and 1P5B10, or will
competitively inhibit such a monoclonal antibody or
fragment from binding to RON. [0333] In certain
embodiments, an antibody or antigen-binding fragment
thereof comprising, consisting essentially of, or
consisting of a VH encoded by one or more of the
polynucleotides described above specifically or
preferentially binds to an RON polypeptide or fragment
thereof, or a RON variant polypeptide, with an
affinity characterized by a dissociation constant (KD)
no greater than 5 x 10 2 M, 10 2 M, 5 x 10 3 M, 10 3
M, 5 x 10 4 M, 10 4 M, 5 x 10 5 M, 10 5 M, 5 x 10 6 M,
10 6 M, 5 x 10 7 M, 1(T7M, 5 x 10 8 M, 10 8 M, 5 x 10
9 M, 10 9 M, 5 x 10 10 M, 10 10 M, 5 x 10 11 M, 10 1 1
M, 5 x 10 12 M, 10 12 M, 5 x 10 13 M, 10 13 M, 5 x 10
14 M, 10 14 M, 5 x 10 15 M, or lO15M. [0334] In
certain embodiments, an antibody or antigen-binding
fragment comprising the VL encoded by the
polynucleotide specifically or preferentially binds to
RON. [0335] In some embodiments, the invention
provides an isolated polynucleotide comprising a
nucleic acid which encodes an antibody VL polypeptide,
wherein said VL polypeptide comprises VL-CDRl,
VL-CDR2, and VL-CDR3 amino acid sequences selected
from the group consisting of: SEQ ID NOs: 10, 11, and
12; SEQ ID NOs: 20, 21, and 22; SEQ ID NOs: 30, 31,
and 32; SEQ ID NOs: 40, 41, and 42; SEQ ID NOs: 50,
51, and 52; SEQ ID NOs: 60, 61, and 62; SEQ ID NOs:
70, 71, and 72; SEQ ID NOs: 80, 81, and 82; SEQ ID
NOs: 90, 91, and 92; SEQ ID NOs: 100, 101, and 102;
SEQ ID NOs: 121, 122, and 123; SEQ ID NOs: 131, 132,
and 133; SEQ ID NOs: 141, 142, and 143; and SEQ ED
NOs: 151, 152, and 153; and wherein an antibody or
antigen binding fragment thereof comprising said
VL-CDR3 specifically binds to RON. [0336] In certain
embodiments, an antibody or antigen-binding fragment
thereof comprising, consisting essentially of, or
consisting of a VL encoded by one or more of the
polynucleotides described above specifically or
preferentially binds to the same RON epitope as a
reference monoclonal Fab antibody fragment selected
from the group consisting of M14-H06, M15-E10,M16-C07,
M23-F10, M8O-BO3, M93-D02, M96-C05, M97-D03 and
M98-E12 or a reference monoclonal antibody selected
from the group consisting of 1P2E7, 1P3B2, 1P4A3,
1P4A12 and 1P5B10 or will competitively inhibit such a
monoclonal antibody or fragment from binding to RON.
[0337] In certain embodiments, an antibody or
antigen-binding fragment thereof comprising,
consisting essentially of, or consisting of a VL
encoded by one or more of the polynucleotides
described above specifically or preferentially binds
to an RON polypeptide or fragment thereof, or a RON
variant polypeptide, with an affinity characterized by
a dissociation constant (K D) no greater than 5 x 10 2
M, 10 2 M, 5 x 10 3 M, 10 3 M, 5 x 10 4 M, 10 4 M, 5 x
10 5 M, 10 5 M, 5 x 10 6 M, 10 6 M, 5 x 10 7 M, 10 7
M, 5 x 10 8 M, 1(T8M, 5 x 10 9 M, 10 9 M, 5 x 10 10M,
10 10 M, 5 x 10 11 M, 10 1 1 M, 5 x 10 12 M, 10 12 M,
5 x 10 13 M, 10 13 M, 5 x 10 14 M, 10 14 M, 5 x 10 15
M, or 10 15 M. [0338] In a further embodiment, the
present invention includes an isolated polynucleotide
comprising, consisting essentially of, or consisting
of a nucleic acid encoding a VH at least 80%, 85%, 90%
95% or 100% identical to a reference VH polypeptide
sequence selected from the group consisting of SEQ ID
NOs: 4, 14, 24, 34, 44, 54, 64, 74, 84, 94, 115, 125,
135 and 145. In certain embodiments, an antibody or
antigen-binding fragment comprising the VH encoded by
the polynucleotide specifically or preferentially
binds to RON. [0339] In another aspect, the present
invention includes an isolated polynucleotide
comprising, consisting essentially of, or consisting
of a nucleic acid sequence encoding a VH having a
polypeptide sequence selected from the group
consisting of SEQ ID NOs: 4, 14, 24, 34, 44, 54, 64,
74, 84, 94, 115, 125, 135 and 145. In certain
embodiments, an antibody or antigen-binding fragment
comprising the VH encoded by the polynucleotide
specifically or preferentially binds to RON. [0340] In
a further embodiment, the present invention includes
an isolated polynucleotide comprising, consisting
essentially of, or consisting of a VH-encoding nucleic
acid at least 80%, 85%, 90% 95% or 100% identical to a
reference nucleic acid sequence selected from the
group consisting of SEQ ID NOs: 3, 13, 23, 33, 43, 53,
63, 73, 83, 93, 114, 124, 134 and 144. In certain
embodiments, an antibody or antigen-binding fragment
comprising the VH encoded by such polynucleotides
specifically or preferentially binds to RON. [0341] In
another aspect, the present invention includes an
isolated polynucleotide comprising, consisting
essentially of, or consisting of a nucleic acid
sequence encoding a VH of the invention, where the
amino acid sequence of the VH is selected from the
group consisting of SEQ ID NOs: 4, 14, 24, 34, 44, 54,
64, 74, 84, 94, 115, 125, 135 and 145. The present
inventionfurther includes an isolated polynucleotide
comprising, consisting essentially of, or consisting
of a nucleic acid sequence encoding a VH of the
invention, where the sequence of the nucleic acid is
selected from the group consisting of SEQ ID NOs: 3,
13, 23, 33, 43, 53, 63, 73, 83, 93, 114, 124, 134 and
144. In certain embodiments, an antibody or
antigen-binding fragment comprising the VH encoded by
such polynucleotides specifically or preferentially
binds to RON. [0342] In certain embodiments, an
antibody or antigen-binding fragment thereof
comprising, consisting essentially of, or consisting
of a VH encoded by one or more of the polynucleotides
described above specifically or preferentially binds
to the same RON epitope as a reference monoclonal Fab
antibody fragment selected from the group consisting
of M14-H06, M15-E10, M16-C07, M23-F10, M80-B03,
M93-D02, M96-C05, M97-D03 and M98-E12 or a reference
monoclonal antibody selected from the group consisting
of 1P2E7, 1P3B2, 1P4A3, 1P4A12 and 1P5B10, or will
competitively inhibit such a monoclonal antibody or
fragment from binding to RON, or will competitively
inhibit such a monoclonal antibody from binding to
RON. [0343] In certain embodiments, an antibody or
antigen-binding fragment thereof comprising,
consisting essentially of, or consisting of a VH
encoded by one or more of the polynucleotides
described above specifically or preferentially binds
to an RON polypeptide or fragment thereof, or a RON
variant polypeptide, with an affinity characterized by
a dissociation constant (KD) no greater than 5 x 10 2
M, 10~2 M, 5 x 10 3 M, 10 3 M, 5 x 10 4 M, 10 4 M, 5 x
10 5 M, 10 5 M, 5 x 10 6 M, 10 6 M, 5 x 10 7 M, 10~7
M, 5 x 10~8 M, 10 8M, 5 x 10 9 M, 10 9 M, 5 x 10~10 M,
10 10 M, 5 x 10 11M, 10 n M, 5 x 10 12 M, 1(T12 M, 5 x
10 13 M, 10 13 M, 5 x 10 14 M, 10 14 M, 5 x 10 15 M,
or 10 15 M. [0344] In a further embodiment, the
present invention includes an isolated polynucleotide
comprising, consisting essentially of, or consisting
of a nucleic acid encoding a VL at least 80%, 85%, 90%
95% or 100% identical to a reference VL polypeptide
sequence having an amino acid sequence selected from
the group consisting of SEQ ID NOs: 9, 19, 29, 39, 49,
59, 69, 79, 89, 99, 120, 130, 140, and 150. In a
further embodiment, the present invention includes an
isolated polynucleotide comprising, consisting
essentially of, or consisting of a VL-encoding nucleic
acid at least 80%, 85%, 90% 95% or 100% identical to a
reference nucleic acid sequence selected from the
group consisting of SEQ ID NOs: 8, 18, 28, 38, 48, 58,
68, 78, 88, 98, 119, 129, 139 and 149. In certain
embodiments, an antibody or antigen-binding fragment
comprising the VL encoded by such polynucleotides
specifically or preferentially binds to RON. [0345] In
another aspect, the present invention includes an
isolated polynucleotide comprising, consisting
essentially of, or consisting of a nucleic acid
sequence encoding a VL having a polypeptide sequence
selected from the group consisting of SEQ ID NOs: 9,
19, 29, 39, 49, 59,69, 79, 89, 99, 120, 130, 140, and
150. The present invention further includes an
isolated polynucleotide comprising, consisting
essentially of, or consisting of a nucleic acid
sequence encoding a VL of the invention, where the
sequence of the nucleic acid is selected from the
group consisting of SEQ ID NOs: 8, 18, 28, 38, 48, 58,
68, 78, 88, 98, 119, 129, 139 and 149. In certain
embodiments, an antibody or antigen-binding fragment
comprising the VL encoded by such polynucleotides
specifically or preferentially binds to RON. [0346] In
certain embodiments, an antibody or antigen-binding
fragment thereof comprising, consisting essentially
of, or consisting of a VL encoded by one or more of
the polynucleotides described above specifically or
preferentially binds to the same RON epitope as a
reference monoclonal Fab antibody fragment selected
from the group consisting of M14-H06, M15-E10,
M16-C07, M23-F10, M8O-BO3, M93-D02, M96-C05, M97-D03
and M98-E12 or a reference monoclonal antibody
selected from the group consisting of 1P2E7, 1P3B2,
1P4A3, 1P4A12 and 1P5B10, or will competitively
inhibit such a monoclonal antibody or fragment from
binding to RON. [0347] In certain embodiments, an
antibody or antigen-binding fragment thereof
comprising, consisting essentially of, or consisting
of a VL encoded by one or more of the polynucleotides
described above specifically or preferentially binds
to an RON polypeptide or fragment thereof, or a RON
variant polypeptide, with an affinity characterized by
a dissociation constant (KD) no greater than 5 x 10 2
M, 10 2 M, 5 x 10 3 M, 10 3 M, 5 x 10 4 M, 10 4 M, 5 x
10 5 M, 10 5 M, 5 x 10 6 M, 10 6M, 5 x 10 7 M, 10 7 M,
5 x 10 8M, 10 8M, 5 x 10 9 M, 10 9 M, 5 x 10 10 M, 10
10 M, 5 x 10 11 M, 10 n M, 5 x 10~12 M, 10 12 M, 5 x
10 13 M, 10 13 M, 5 x 10 14 M, 10 14 M, 5 x 10 15 M,
or 10 15 M. [0348] Any of the polynucleotides
described above may further include additional nucleic
acids, encoding, e.g., a signal peptide to direct
secretion of the encoded polypeptide, antibody
constant regions as described herein, or other
heterologous polypeptides as described herein. [0349]
Also, as described in more detail elsewhere herein,
the present invention includes compositions comprising
the polynucleotides comprising one or more of the
polynucleotides described above. In one embodiment,
the invention includes compositions comprising a first
polynucleotide and second polynucleotide wherein said
first polynucleotide encodes a VH polypeptide as
described herein and wherein said second
polynucleotide encodes a VL polypeptide as described
herein. Specifically a composition which comprises,
consists essentially of, or consists of a VH
polynucleotide, and a VL polynucleotide, wherein the
VH polynucleotide and the VL polynucleotide encode
polypeptides, respectively at least 80%, 85%, 90% 95%
or 100% identical to reference VH and VL polypeptide
amino acid sequences selectedfrom the group consisting
of SEQ ID NOs: 4 and 9, 14 and 19, 24 and 29, 34 and
39, 44 and 49, 54 and 59, 64 and 69, 74 and 79, 84 and
89, 94 and 99, 115 and 120, 125 and 130, 135 and 140,
and 145 and 150. Or alternatively, a composition which
comprises, consists essentially of, or consists of a
VH polynucleotide, and a VL polynucleotide at least
80%, 85%, 90% 95% or 100% identical, respectively, to
reference VL and VL nucleic acid sequences selected
from the group consisting of SEQ ID NOs: 3 and 8, 13
and 18, 23 and 28, 33 and 38, 43 and 48, 53 and 58, 63
and 68, 73 and 78, 83 and 88, 93 and 98, 114 and 119,
124 and 129, 134 and 139, and 144 and 149. In certain
embodiments, an antibody or antigen-binding fragment
comprising the VH and VL encoded by the
polynucleotides in such compositions specifically or
preferentially binds to RON. [0350] The present
invention also includes fragments of the
polynucleotides of the invention, as described
elsewhere. Additionally polynucleotides which encode
fusion polynucleotides, Fab fragments, and other
derivatives, as described herein, are also
contemplated by the invention. [0351] The
polynucleotides may be produced or manufactured by any
method known in the art. For example, if the
nucleotide sequence of the antibody is known, a
polynucleotide encoding the antibody may be assembled
from chemically synthesized oligonucleotides (e.g., as
described in Kutmeier et ah, BioTechniques 77:242
(1994)), which, briefly, involves the synthesis of
overlapping oligonucleotides containing portions of
the sequence encoding the antibody, annealing and
ligating of those oligonucleotides, and then
amplification of the ligated oligonucleotides by PCR.
[0352] Alternatively, a polynucleotide encoding an RON
antibody, or antigen-binding fragment, variant, or
derivative thereof may be generated from nucleic acid
from a suitable source. If a clone containing a
nucleic acid encoding a particular antibody is not
available, but the sequence of the antibody molecule
is known, a nucleic acid encoding the antibody may be
chemically synthesized or obtained from a suitable
source (e.g., an antibody cDNA library, or a cDNA
library generated from, or nucleic acid, preferably
poly A+RNA, isolated from, any tissue or cells
expressing the antibody or other RON antibody, such as
hybridoma cells selected to express an antibody) by
PCR amplification using synthetic primers hybridizable
to the 3' and 51ends of the sequence or by cloning
using an oligonucleotide probe specific for the
particular gene sequence to identify, e.g., a cDNA
clone from a cDNA library that encodes the antibody or
other RON antibody. Amplified nucleic acids generated
by PCR may then be cloned into replicable cloning
vectors using any method well known in the art. [0353]
Once the nucleotide sequence and corresponding amino
acid sequence of the RON antibody, or antigen-binding
fragment, variant, or derivative thereof is
determined, its nucleotidesequence may be manipulated
using methods well known in the art for the
manipulation of nucleotide sequences, e.g.,
recombinant DNA techniques, site directed mutagenesis,
PCR, etc. (see, for example, the techniques described
in Sambrook et al, Molecular Cloning, A Laboratory
Manual, 2d Ed., Cold Spring Harbor Laboratory, Cold
Spring Harbor, N.Y. (1990) and Ausubel et al., eds.,
Current Protocols in Molecular Biology, John Wiley &
Sons, NY (1998), which are both incorporated by
reference herein in their entireties ), to generate
antibodies having a different amino acid sequence, for
example to create amino acid substitutions, deletions,
and/or insertions. [0354] A polynucleotide encoding an
RON antibody, or antigen-binding fragment, variant, or
derivative thereof can be composed of any
polyribonucleotide or polydeoxribonucleotide, which
may be unmodified RNA or DNA or modified RNA or DNA.
For example, a polynucleotide encoding RON antibody,
or antigen-binding fragment, variant, or derivative
thereof can be composed of single- and double-stranded
DNA, DNA that is a mixture of single- and
doublestranded regions, single- and double-stranded
RNA, and RNA that is mixture of single- and
double-stranded regions, hybrid molecules comprising
DNA and RNA that may be singlestranded or, more
typically, double-stranded or a mixture of single- and
double-stranded regions. In addition, a polynucleotide
encoding an RON antibody, or antigen-binding fragment,
variant, or derivative thereof can be composed of
triple-stranded regions comprising RNA or DNA or both
RNA and DNA. A polynucleotide encoding an RON
antibody, or antigen-binding fragment, variant, or
derivative thereof may also contain one or more
modified bases or DNA or RNA backbones modified for
stability or for other reasons. "Modified" bases
include, for example, tritylated bases and unusual
bases such as inosine. A variety of modifications can
be made to DNA and RNA; thus, "polynucleotide"
embraces chemically, enzymatically, or metabolically
modified forms. [0355] An isolated polynucleotide
encoding a non-natural variant of a polypeptide
derived from an immunoglobulin {e.g., an
immunoglobulin heavy chain portion or light chain
portion) can be created by introducing one or more
nucleotide substitutions, additions or deletions into
the nucleotide sequence of the immunoglobulin such
that one or more amino acid substitutions, additions
or deletions are introduced into the encoded protein.
Mutations may be introduced by standard techniques,
such as site-directed mutagenesis and PCR-mediated
mutagenesis. Preferably, conservative amino acid
substitutions are made at one or more non-essential
amino acid residues.V. RON ANTIBODY POLYPEPTIDES
[0356] The present invention is further directed to
isolated polypeptides which make up RON antibodies,
and polynucleotides encoding such polypeptides. RON
antibodies of the present invention comprise
polypeptides, e.g., amino acid sequences encoding
RON-specific antigen binding regions derived from
immunoglobulin molecules. A polypeptide or amino acid
sequence "derived from" a designated protein refers to
the origin of the polypeptide having a certain amino
acid sequence. In certain cases, the polypeptide or
amino acid sequence which is derived from a particular
starting polypeptide or amino acid sequence has an
amino acid sequence that is essentially identical to
that of the starting sequence, or a portion thereof,
wherein the portion consists of at least 10-20 amino
acids, at least 20-30 amino acids, at least 30-50
amino acids, or which is otherwise identifiable to one
of ordinary skill in the art as having its origin in
the starting sequence. [0357] In one embodiment, the
present invention provides an isolated polypeptide
comprising, consisting essentially of, or consisting
of an immunoglobulin heavy chain variable region (VH),
where at least one of VH-CDRs of the heavy chain
variable region or at least two of the VHCDRs of the
heavy chain variable region are at least 80%, 85%, 90%
or 95% identical to reference heavy chain VH-CDRl,
VH-CDR2 or VH-CDR3 amino acid sequences from
monoclonal RON antibodies disclosed herein.
Alternatively, the VH-CDRl, VH-CDR2 and VHCDR3 regions
of the VH are at least 80%, 85%, 90% or 95% identical
to reference heavy chain VH-CDRl, VH-CDR2 and VH-CDR3
amino acid sequences from monoclonal RON antibodies
disclosed herein. While the VH-CDRs can be defined by
the Kabat system, other CDR definitions, e.g., VH-CDRs
defined by the Chothia system, are also included in
the present invention. In certain embodiments, an
antibody or antigen-binding fragment comprising the VH
specifically or preferentially binds to RON. [0358] In
some embodiments, the invention provides an isolated
polypeptide comprising, consisting essentially of, or
consisting of an immunoglobulin heavy chain variable
region (VH) in which the VH-CDRl, VH-CDR2 and VH-CDR3
regions have polypeptide sequences selected from the
group consisting of: SEQ ID NOs: 5, 6, and 7; SEQ ID
NOs: 15, 16, and 17; SEQ ID NOs: 25, 26, and 27; SEQ
ID NOs: 35, 36, and 37; SEQ ID NOs: 45, 46, and 47;
SEQ ID NOs: 55, 56, and 57; SEQ ID NOs: 65, 66, and
67; SEQ ID NOs: 75, 76, and 77; SEQ ID NOs: 85, 86,
and 87; SEQ ID NOs: 95, 96, and 97; SEQ ID NOs: 116,
117, and 118; SEQ ID NOs: 126, 127, and 128; SEQ ID
NOs: 136, 137, and 138; and SEQ ID NOs: 146, 147, and
148, except for one, two, three, four, five or six
amino acid substitutions in at least one of said
VH-CDRs.[0359] In some embodiments, the invention
provides an isolated polypeptide comprising,
consisting essentially of, or consisting of an
immunoglobulin heavy chain variable region (VH) in
which the VH-CDRl, VH-CDR2 and VH-CDR3 regions have
polypeptide sequences selected from the group
consisting of: SEQ ID NOs: 5, 6, and 7; SEQ ID NOs:
15, 16, and 17; SEQ ID NOs: 25, 26, and 27; SEQ ID
NOs: 35, 36, and 37; SEQ ID NOs: 45, 46, and 47; SEQ
ID NOs: 55, 56, and 57; SEQ ID NOs: 65, 66, and 67;
SEQ ID NOs: 75, 76, and 77; SEQ ID NOs: 85, 86, and
87; SEQ ID NOs: 95, 96, and 97; SEQ ID NOs: 116, 117,
and 118; SEQ ID NOs: 126, 127, and 128; SEQ ID NOs:
136, 137, and 138; and SEQ ID NOs: 146, 147, and 148.
[0360] hi a further embodiment, the present invention
includes an isolated polypeptide comprising,
consisting essentially of, or consisting of a VH
polypeptide at least 80%, 85%, 90% 95% or 100%
identical to a reference VH polypeptide amino acid
sequence selected from the group consisting of SEQ ID
NOs: 4, 14, 24, 34, 44, 54, 64, 74, 84, 94, 115, 125,
135 and 145. In certain embodiments, an antibody or
antigen-binding fragment comprising the VH polypeptide
specifically or preferentially binds to RON. [0361] In
another aspect, the present invention includes an
isolated polypeptide comprising, consisting
essentially of, or consisting of a VH polypeptide
selected from the group consisting of SEQ ID NOs: 4,
14, 24, 34, 44, 54, 64, 74, 84, 94, 115, 125, 135 and
145. hi certain embodiments, an antibody or
antigen-binding fragment comprising the VH polypeptide
specifically or preferentially binds to RON. [0362] In
certain embodiments, an antibody or antigen-binding
fragment thereof comprising, consisting essentially
of, or consisting of a one or more of the VH
polypeptides described above specifically or
preferentially binds to the same RON epitope as a
reference monoclonal Fab antibody fragment selected
from the group consisting of M14-H06, M15-E10,
M16-C07, M23- FlO, M8O-BO3, M93-D02, M96-C05, M97-D03
and M98-E12 or a reference monoclonal antibody
selected from the group consisting of 1P2E7, 1P3B2,
1P4A3, 1P4A12 and 1P5B10, or will competitively
inhibit such a monoclonal antibody or fragment from
binding to RON. [0363] In certain embodiments, an
antibody or antigen-binding fragment thereof
comprising, consisting essentially of, or consisting
of one or more of the VH polypeptides described above
specifically or preferentially binds to an RON
polypeptide or fragment thereof, or a RON variant
polypeptide, with an affinity characterized by a
dissociation constant (KD) no greater than 5 x 10 2 M,
10 2 M, 5 x 10 3 M, 10 3 M, 5 x 10 4 M, 10 4 M, 5 x 10
5 M, 10 5 M, 5 x 10 6 M, 10 6 M, 5 x 10 7 M, 10 7 M, 5
x 10 8 M, 10 8 M, 5 x 10 9M, 10 9 M, 5 x 10 10M, 10
10M, 5 x 10 11M, 10 11 M, 5 x 10 12 M, 10 12 M, 5 x 10
13 M, 10 13M, 5 x 10 14 M, 10 14 M, 5 x 10 15 M, or 10
15 M.[0364] In another embodiment, the present
invention provides an isolated polypeptide comprising,
consisting essentially of, or consisting of an
immunoglobulin light chain variable region (VL), where
at least one of the VL-CDRs of the light chain
variable region or at least two of the VL-CDRs of the
light chain variable region are at least 80%, 85%, 90%
or 95% identical to reference light chain VL-CDRl,
VL-CDR2 or VL-CDR3 amino acid sequences from
monoclonal RON antibodies disclosed herein.
Alternatively, the VL-CDRl , VL-CDR2 and VLCDR3
regions of the VL are at least 80%, 85%, 90% or 95%
identical to reference light chain VL-CDRl, VL-CDR2
and VL-CDR3 amino acid sequences from monoclonal RON
antibodies disclosed herein. While the VL-CDRs can be
defined by the Kabat system, other CDR definitions,
e.g., VL-CDRs defined by the Chothia system, are also
included in the present invention. In certain
embodiments, an antibody or antigen-binding fragment
comprising the VL polypeptide specifically or
preferentially binds to RON. [0365] In some
embodiments, the invention provides an isolated
polypeptide comprising, consisting essentially of, or
consisting of an immunoglobulin heavy chain variable
region (VL) in which the VL-CDRl, VL-CDR2 and VL-CDR3
regions have polypeptide sequences selected from the
group consisting of: SEQ ID NOs: 10, 11, and 12; SEQ
ID NOs: 20, 21, and 22; SEQ ID NOs: 30, 31, and 32;
SEQ ID NOs: 40, 41, and 42; SEQ ID NOs: 50, 51, and
52; SEQ ID NOs: 60, 61, and 62; SEQ ID NOs: 70, 71,
and 72; SEQ ID NOs: 80, 81, and 82; SEQ ID NOs: 90,
91, and 92; SEQ ID NOs: 100, 101, and 102; SEQ ED NOs:
121, 122, and 123; SEQ ED NOs: 131, 132, and 133; SEQ
ID NOs: 141, 142, and 143; and SEQ ED NOs: 151, 152,
and 153, except for one, two, three, four, five or six
amino acid substitutions in at least one of said
VL-CDRs. [0366] In some embodiments, the invention
provides an isolated polypeptide comprising,
consisting essentially of, or consisting of an
immunoglobulin heavy chain variable region (VL) in
which the VL-CDRl, VL-CDR2 and VL-CDR3 regions have
polypeptide sequences selected from the group
consisting of: SEQ ID NOs: SEQ ED NOs: 10, 11, and 12;
SEQ ED NOs: 20, 21, and 22; SEQ ED NOs: 30, 31, and
32; SEQ ED NOs: 40, 41, and 42; SEQ ID NOs: 50, 51,
and 52; SEQ ID NOs: 60, 61, and 62; SEQ ED NOs: 70,
71, and 72; SEQ ED NOs: 80, 81, and 82; SEQ ED NOs:
90, 91, and 92; SEQ ED NOs: 100, 101, and 102; SEQ ED
NOs: 121, 122, and 123; SEQ ID NOs: 131, 132, and 133;
SEQ ED NOs: 141, 142, and 143; and SEQ ID NOs: 151,
152, and 153. [0367] In a further embodiment, the
present invention includes an isolated polypeptide
comprising, consisting essentially of, or consisting
of a VL polypeptide at least 80%, 85%, 90% 95% or 100%
identical to a reference VL polypeptide sequence
selected from the group consisting of SEQ ED NOs: 9,
19, 29, 39, 49, 59, 69, 79, 89, 99, 120, 130, 140, and
150. Incertain embodiments, an antibody or
antigen-binding fragment comprising the VL polypeptide
specifically or preferentially binds to RON. [0368] In
another aspect, the present invention includes an
isolated polypeptide comprising, consisting
essentially of, or consisting of a VL polypeptide
selected from the group consisting of SEQ ID NOs: 9,
19, 29, 39, 49, 59, 69, 79, 89, 99, 120, 130, 140, and
150. In certain embodiments, an antibody or
antigen-binding fragment comprising the VL polypeptide
specifically or preferentially binds to RON. [0369] In
certain embodiments, an antibody or antigen-binding
fragment thereof comprising, consisting essentially
of, one or more of the VL polypeptides described above
specifically or preferentially binds to the same RON
epitope as a reference monoclonal Fab antibody
fragment selected from the group consisting of
M14-H06, M15-E10, M16-C07, M23-F10, M80-B03, M93-D02,
M96-C05, M97-D03 and M98-E12 or a reference monoclonal
antibody selected from the group consisting of 1P2E7,
1P3B2, 1P4A3, 1P4A12 and 1P5B10, or will competitively
inhibit such a monoclonal antibody or fragment from
binding to RON. [0370] In certain embodiments, an
antibody or antigen-binding fragment thereof
comprising, consisting essentially of, or consisting
of a one or more of the VL polypeptides described
above specifically or preferentially binds to an RON
polypeptide or fragment thereof, or a RON variant
polypeptide, with an affinity characterized by a
dissociation constant (KD) no greater than 5 x 10 2 M,
10 2 M, 5 x 10 3 M, 10 3 M, 5 x 10 4 M, 10 4 M, 5 x 10
5 M, 10 5 M, 5 x 106 M, 10 6 M, 5 x 10 7M, 10 7 M, 5 x
10 8 M, 10 8 M, 5 x 10 9M, 10 9 M, 5 x 10 10 M, 10 10
M, 5 x 10 11M, 10 11 M, 5 x 10 12M, 10 12 M, 5 x 10 13
M, 10 13 M, 5 x 10 14 M, 10 14 M, 5 x 10 15 M, or 10
15 M. [0371] In other embodiments, an antibody or
antigen-binding fragment thereof comprises, consists
essentially of or consists of a VH polypeptide, and a
VL polypeptide, where the VH polypeptide and the VL
polypeptide, respectively are at least 80%, 85%, 90%
95% or 100% identical to reference VH and VL
polypeptide amino acid sequences selected from the
group consisting of SEQ ID NOs: 4 and 9, 14 and 19, 24
and 29, 34 and 39, 44 and 49, 54 and 59, 64 and 69, 74
and 79, 84 and 89, 94 and 99, 115 and 120, 125 and
130, 135 and 140, and 145 and 150. In certain
embodiments, an antibody or antigen-binding fragment
comprising these VH and VL polypeptides specifically
or preferentially binds to RON. [0372] Any of the
polypeptides described above may further include
additional polypeptides, e.g., a signal peptide to
direct secretion of the encoded polypeptide, antibody
constant regions as described herein, or other
heterologous polypeptides as described herein.
Additionally, polypeptides of the invention include
polypeptide fragments as described
elsewhere.Additionally polypeptides of the invention
include fusion polypeptide, Fab fragments, and other
derivatives, as described herein. [0373] Also, as
described in more detail elsewhere herein, the present
invention includes compositions comprising the
polypeptides described above. [0374] It will also be
understood by one of ordinary skill in the art that
RON antibody polypeptides as disclosed herein may be
modified such that they vary in amino acid sequence
from the naturally occurring binding polypeptide from
which they were derived. For example, a polypeptide or
amino acid sequence derived from a designated protein
may be similar, e.g., have a certain percent identity
to the starting sequence, e.g., it may be 60%, 70%,
75%, 80%, 85%, 90%, or 95% identical to the starting
sequence. [0375] Furthermore, nucleotide or amino acid
substitutions, deletions, or insertions leading to
conservative substitutions or changes at
"non-essential" amino acid regions may be made. For
example, a polypeptide or amino acid sequence derived
from a designated protein may be identical to the
starting sequence except for one or more individual
amino acid substitutions, insertions, or deletions,
e.g. , one, two, three, four, five, six, seven, eight,
nine, ten, fifteen, twenty or more individual amino
acid substitutions, insertions, or deletions a
polypeptide or amino acid sequence derived from a
designated protein may be identical to the starting
sequence except for one or more individual amino acid
substitutions, insertions, or deletions, e.g., one,
two, three, four, five, six, seven, eight, nine, ten,
fifteen, twenty or more individual amino acid
substitutions, insertions, or deletions. In other
embodiments, a polypeptide or amino acid sequence
derived from a designated protein may be identical to
the starting sequence except for two or fewer, three
or fewer, four or fewer, five or fewer, six or fewer,
seven or fewer, eight or fewer, nine or fewer, ten or
fewer, fifteen or fewer, or twenty or fewer individual
amino acid substitutions, insertions, or deletions. In
certain embodiments, a polypeptide or amino acid
sequence derived from a designated protein has one to
five, one to ten, one to fifteen, or one to twenty
individual amino acid substitutions, insertions, or
deletions relative to the starting sequence. [0376]
Certain RON antibody polypeptides of the present
invention comprise, consist essentially of, or consist
of an amino acid sequence derived from a human amino
acid sequence. However, certain RON antibody
polypeptides comprise one or more contiguous amino
acids derived from another mammalian species. For
example, an RON antibody of the present invention may
include a primate heavy chain portion, hinge portion,
or antigen binding region. In another example, one or
more murine-derived amino acids may be present in a
non-murine antibody polypeptide, e.g., in an antigen
binding site of an RON antibody. In another example,
the antigen binding site of an RON antibody is fully
muri ne hi certain therapeutic applications,
RONspecific antibodies, or antigen-binding fragments,
variants, or analogs thereof are designed so as to not
be immunogenic in the animal to which the antibody is
administered. [0377] In certain embodiments, an RON
antibody polypeptide comprises an amino acid sequence
or one or more moieties not normally associated with
an antibody. Exemplary modifications are described in
more detail below. For example, a single-chain fv
antibody fragment of the invention may comprise a
flexible linker sequence, or may be modified to add a
functional moiety (e.g., PEG, a drug, a toxin, or a
label). [0378] An RON antibody polypeptide of the
invention may comprise, consist essentially of, or
consist of a fusion protein. Fusion proteins are
chimeric molecules which comprise, for example, an
immunoglobulin antigen-binding domain with at least
one target binding site, and at least one heterologous
portion, i.e., a portion with which it is not
naturally linked in nature. The amino acid sequences
may normally exist in separate proteins that are
brought together in the fusion polypeptide or they may
normally exist in the same protein but are placed in a
new arrangement in the fusion polypeptide. Fusion
proteins may be created, for example, by chemical
synthesis, or by creating and translating a
polynucleotide in which the peptide regions are
encoded in the desired relationship. [0379] The term
"heterologous" as applied to a polynucleotide or a
polypeptide, means that the polynucleotide or
polypeptide is derived from a distinct entity from
that of the rest of the entity to which it is being
compared. For instance, as used herein, a
"heterologous polypeptide" to be fused to an RON
antibody, or an antigen-binding fragment, variant, or
analog thereof is derived from a non-immunoglobulin
polypeptide of the same species, or an immunoglobulin
or nonimmunoglobulin polypeptide of a different
species. [0380] A "conservative amino acid
substitution" is one in which the amino acid residue
is replaced with an amino acid residue having a
similar side chain. Families of amino acid residues
having similar side chains have been defined in the
art, including basic side chains (e.g., lysine,
arginine, histidine), acidic side chains (e.g.,
aspartic acid, glutamic acid), uncharged polar side
chains (e.g., glycine, asparagine, glutamine, serine,
threonine, tyrosine, cysteine), nonpolar side chains
(e.g. , alanine, valine, leucine, isoleucine, proline,
phenylalanine, methionine, tryptophan), beta-branched
side chains (e.g., threonine, valine, isoleucine) and
aromatic side chains (e.g., 



tyrosine, phenylalanine, tryptophan, histidine). Thus,
a nonessential amino acid residue in an immunoglobulin
polypeptide is preferably replaced with another amino
acid residue from the same side chain family. In
another embodiment, a string of amino acids can be
replaced with a structurally similar string that
differs in order and/or composition of side chain
family members.[0381] Alternatively, in another
embodiment, mutations may be introduced randomly along
all or part of the immunoglobulin coding sequence,
such as by saturation mutagenesis, and the resultant
mutants can be incorporated into RON antibodies for
use in the diagnostic and treatment methods disclosed
herein and screened for their ability to bind to the
desired antigen, e.g., RON. VI. FUSION PROTEINS AND
ANTIBODY CONJUGATES [0382] As discussed in more detail
elsewhere herein, RON antibodies, or antigen-binding
fragments, variants, or derivatives thereof of the
invention may further be recombinantly fused to a
heterologous polypeptide at the N- or C-terminus or
chemically conjugated (including covalent and
non-covalent conjugations) to polypeptides or other
compositions. For example, RONspecific RON antibodies
may be recombinantly fused or conjugated to molecules
useful as labels in detection assays and effector
molecules such as heterologous polypeptides, drugs,
radionuclides, or toxins. See, e.g., PCT publications
WO 92/08495; WO 91/14438; WO 89/12624; U.S. Patent No.
5,314,995; and EP 396,387. [0383] RON antibodies, or
antigen-binding fragments, variants, or derivatives
thereof of the invention include derivatives that are
modified, i.e., by the covalent attachment of any type
of molecule to the antibody such that covalent
attachment does not prevent the antibody binding RON.
For example, but not by way of limitation, the
antibody derivatives include antibodies that have been
modified, e.g., by glycosylation, acetylation,
pegylation, phosphylation, phosphorylation, amidation,
derivatization by known protecting/blocking groups,
proteolytic cleavage, linkage to a cellular ligand or
other protein, etc. Any of numerous chemical
modifications may be carried out by known techniques,
including, but not limited to specific chemical
cleavage, acetylation, formylation, metabolic
synthesis of tunicamycin, etc. Additionally, the
derivative may contain one or more non-classical amino
acids. [0384] RON antibodies, or antigen-binding
fragments, variants, or derivatives thereof of the
invention can be composed of amino acids joined to
each other by peptide bonds or modified peptide bonds,
i.e., peptide isosteres, and may contain amino acids
other than the 20 geneencoded amino acids. RON-specfic
antibodies may be modified by natural processes, such
as posttranslational processing, or by chemical
modification techniques which are well known in the
art. Such modifications are well described in basic
texts and in more detailed monographs, as well as in a
voluminous research literature. Modifications can
occur anywhere in the RONspecific antibody, including
the peptide backbone, the amino acid side-chains and
the amino or carboxyl termini, or on moieties such as
carbohydrates. It will be appreciated that the same
type of modification may be present in the same or
varying degrees at several sites in a given
RONspecific antibody. Also, a given RON-specific
antibody may contain many types of modifications.
RON-specific antibodies may be branched, for example,
as a result of ubiquitination, and they may be cyclic,
with or without branching. Cyclic, branched, and
branched cyclic RON-specific antibodies may result
from posttranslation natural processes or may be made
by synthetic methods. Modifications include
acetylation, acylation, ADPribosylation, amidation,
covalent attachment of flavin, covalent attachment of
a heme moiety, covalent attachment of a nucleotide or
nucleotide derivative, covalent attachment of a lipid
or lipid derivative, covalent attachment of
phosphotidylinositol, cross-linking, cyclization,
disulfide bond formation, demethylation, formation of
covalent cross-links, formation of cysteine, formation
of pyroglutamate, formylation, gamma-carboxylation,
glycosylation, GPI anchor formation, hydroxylation,
iodination, methylation, myristoylation, oxidation,
pegylation, proteolytic processing, phosphorylation,
prenylation, racemization, selenoylation, sulfation,
transfer-RNA mediated addition of amino acids to
proteins such as arginylation, and ubiquitination.
(See, e.g., Proteins - Structure And Molecular
Properties, T. E. Creighton, W. H. Freeman and
Company, New York 2nd Ed., (1993); Posttranslational
Covalent Modification Of Proteins, B. C. Johnson, Ed.,
Academic Press, New York, pgs. 1-12 (1983); Seifter et
al., Meth Enzymol 182:626-646 (1990); Rattan et al.,
Ann NYAcad Sd 663:48-62 (1992)). [0385] The present
invention also provides for fusion proteins comprising
an RON antibody, or antigen-binding fragment, variant,
or derivative thereof, and a heterologous polypeptide.
The heterologous polypeptide to which the antibody is
fused may be useful for function or is useful to
target the RON polypeptide expressing cells. In one
embodiment, a fusion protein of the invention
comprises, consists essentially of, or consists of, a
polypeptide having the amino acid sequence of any one
or more of the VH regions of an antibody of the
invention or the amino acid sequence of any one or
more of the VL regions of an antibody of the invention
or fragments or variants thereof, and a heterologous
polypeptide sequence. In another embodiment, a fusion
protein for use in the diagnostic and treatment
methods disclosed herein comprises, consists
essentially of, or consists of a polypeptide having
the amino acid sequence of any one, two, three of the
VH-CDRs of an RON-specific antibody, or fragments,
variants, or derivatives thereof, or the amino acid
sequence of any one, two, three of the VL-CDRs of an
RON-specific antibody, or fragments, variants, or
derivatives thereof, and a heterologous polypeptide
sequence. In one embodiment, the fusion protein
comprises a polypeptide having the amino acid sequence
of a VH-CDR3 of an RON-specific antibody of the
present invention, or fragment, derivative, or variant
thereof, and a heterologous polypeptide sequence,
which fusion protein specifically binds to at least
one epitope of RON. In another embodiment, a fusion
protein comprises a polypeptidehaving the amino acid
sequence of at least one VH region of an RON-specif  c
antibody of the invention and the amino acid sequence
of at least one VL region of an RON-specific antibody
of the invention or fragments, derivatives or variants
thereof, and a heterologous polypeptide sequence.
Preferably, the VH and VL regions of the fusion
protein correspond to a single source antibody (or
scFv or Fab fragment) which specifically binds at
least one epitope of RON. In yet another embodiment, a
fusion protein for use in the diagnostic and treatment
methods disclosed herein comprises a polypeptide
having the amino acid sequence of any one, two, three
or more of the VH CDRs of an RON-specific antibody and
the amino acid sequence of any one, two, three or more
of the VL CDRs of an RON-specific antibody, or
fragments or variants thereof, and a heterologous
polypeptide sequence. Preferably, two, three, four,
five, six, or more of the VHCDR( s) or VL-CDR(s)
correspond to single source antibody (or scFv or Fab
fragment) of the invention. Nucleic acid molecules
encoding these fusion proteins are also encompassed by
the invention. [0386] Exemplary fusion proteins
reported in the literature include fusions of the T
cell receptor (Gascoigne et al, Proc. Natl. Acad. Sd.
USA 84:292,6-2940 (1987)); CD4 (Capon et al., Nature
337:525-531 (1989); Traunecker et al., Nature
339:68-70 (1989); Zettmeissl et al, DNA Cell Biol. USA
9:347-353 (1990); and Byrn et al, Nature 344:667-670
(1990)); L-selectin (homing receptor) (Watson et al,
J. Cell. Biol. 110:2221-2229 (1990); and Watson et al,
Nature 349:164- 167 (1991)); CD44 (Aruffo et al, Cell
"57:1303-1313 (1990)); CD28 and B7 (Linsley et al, J.
Exp. Med. 173:721-730 (1991)); CTLA-4 (Lisley et al,
J. Exp. Med. 174:561-569 (1991)); CD22 (Stamenkovic et
al, Cell 55:1 133-1144 (1991)); TNF receptor
(Ashkenazi et al, Proc. Natl. Acad. ScL USA
55:10535-10539 (1991); Lesslauer et al, Eur. J.
Immunol. 27:2883-2886 (1991); and Peppel et al, J.
Exp. Med. /74:1483-1489 (1991)); and IgE receptor a
(Ridgway and Gorman, J. Cell. Biol. Vol. 115, Abstract
No. 1448 (1991)). [0387] As discussed elsewhere
herein, RON antibodies, or antigen-binding fragments,
variants, or derivatives thereof of the invention may
be fused to heterologous polypeptides to increase the
in vivo half life of the polypeptides or for use in
immunoassays using methods known in the art. For
example, in one embodiment, PEG can be conjugated to
the RON antibodies of the invention to increase their
half-life in vivo. Leong, S.R., et al, Cytokine /5:106
(2001); Adv. in Drug Deliv. Rev. 54:531 (2002); or
Weir et al, Biochem. Soc. Transactions 30:512 (2002).
[0388] Moreover, RON antibodies, or antigen-binding
fragments, variants, or derivatives thereof of the
invention can be fused to marker sequences, such as a
peptide to facilitate their purification or detection.
In preferred embodiments, the marker amino acid
sequence is a hexa-histidine peptide, such as the tag
provided in a pQE vector (QIAGEN, Inc., 9259 Eton
Avenue,Chatsworth, Calif., 9131 1), among others, many
of which are commercially available. As described in
Gentz et ah, Proc. Natl. Acad. Sci. USA 5(5:821-824
(1989), for instance, hexahistidine provides for
convenient purification of the fusion protein. Other
peptide tags useful for purification include, but are
not limited to, the "HA" tag, which corresponds to an
epitope derived from the influenza hemagglutinin
protein (Wilson et al., Cell 37:767 (1984)) and the
"flag" tag. [0389] Fusion proteins can be prepared
using methods that are well known in the art (see for
example US Patent Nos. 5,1 16,964 and 5,225,538). The
precise site at which the fusion is made may be
selected empirically to optimize the secretion or
binding characteristics of the fusion protein. DNA
encoding the fusion protein is then transfected into a
host cell for expression. [0390] RON antibodies of the
present invention may be used in non-conjugated form
or may be conjugated to at least one of a variety of
molecules, e.g., to improve the therapeutic properties
of the molecule, to facilitate target detection, or
for imaging or therapy of the patient. RON antibodies,
or antigen-binding fragments, variants, or derivatives
thereof of the invention can be labeled or conjugated
either before or after purification, when purification
is performed. [0391] In particular, RON antibodies, or
antigen-binding fragments, variants, or derivatives
thereof of the invention may be conjugated to
therapeutic agents, prodrugs, peptides, proteins,
enzymes, viruses, lipids, biological response
modifiers, pharmaceutical agents, or PEG. [0392] Those
skilled in the art will appreciate that conjugates may
also be assembled using a variety of techniques
depending on the selected agent to be conjugated. For
example, conjugates with biotin are prepared e.g. by
reacting a binding polypeptide with an activated ester
of biotin such as the biotin N-hydroxysuccinimide
ester. Similarly, conjugates with a fluorescent marker
may be prepared in the presence of a coupling agent,
e.g. those listed herein, or by reaction with an
isothiocyanate, preferably fluorescein-isothiocyanate.
Conjugates of the RON antibodies, or antigen-binding
fragments, variants, or derivatives thereof of the
invention are prepared in an analogous manner. [0393]
The present invention further encompasses RON
antibodies, or antigen-binding fragments, variants, or
derivatives thereof of the invention conjugated to a
diagnostic or therapeutic agent. The RON antibodies
can be used diagnostically to, for example, monitor
the development or progression of a neurological
disease as part of a clinical testing procedure to,
e.g., determine the efficacy of a given treatment
and/or prevention regimen. Detection can be
facilitated by coupling the RON antibody, or
antigen-binding fragment, variant, or derivative
thereof to a detectable substance. Examples of
detectable substances include various enzymes,
prosthetic groups, fluorescent materials, luminescent
materials, bioluminescent materials,radioactive
materials, positron emitting metals using various
positron emission tomographies, and nonradioactive
paramagnetic metal ions. See, e.g., U.S. Pat. No.
4,741,900 for metal ions which can be conjugated to
antibodies for use as diagnostics according to the
present invention. Examples of suitable enzymes
include horseradish peroxidase, alkaline phosphatase,
b- galactosidase, or acetylcholinesterase; examples of
suitable prosthetic group complexes include
streptavidin/biotin and avidin/biotin; examples of
suitable fluorescent materials include umbelliferone,
fluorescein, fluorescein isothiocyanate, rhodamine,
dichlorotriazinylamine fluorescein, dansyl chloride or
phycoerythrin; an example of a luminescent material
includes luminol; examples of bioluminescent materials
include luciferase, luciferin, and aequorin; and
examples of suitable radioactive material include
1251, 131 1, 111 In or 99Tc. [0394] An RON antibody,
or antigen-binding fragment, variant, or derivative
thereof also can be detectably labeled by coupling it
to a chemiluminescent compound. The presence of the
chemiluminescent-tagged RON antibody is then
determined by detecting the presence of luminescence
that arises during the course of a chemical reaction.
Examples of particularly useful chemiluminescent
labeling compounds are luminol, isoluminol, theromatic
acridinium ester, imidazole, acridinium salt and
oxalate ester. [0395] One of the ways in which an RON
antibody, or antigen-binding fragment, variant, or
derivative thereof can be detectably labeled is by
linking the same to an enzyme and using the linked
product in an enzyme immunoassay (EIA) (Voller, A.,
"The Enzyme Linked Immunosorbent Assay (ELISA)"
Microbiological Associates Quarterly Publication,
Walkersville, Md., Diagnostic Horizons 2:1-7 (1978));
Voller et al, J. Clin. Pathol. 57:507-520 (1978);
Butler, J . E., Meth. Enzymol. 73:482-523 (1981);
Maggio, E. (ed.), Enzyme Immunoassay, CRC Press, Boca
Raton, FIa., (1980); Ishikawa, E. et al., (eds.),
Enzyme Immunoassay, Kgaku Shoin, Tokyo (1981). The
enzyme, which is bound to the RON antibody will react
with an appropriate substrate, preferably a
chromogenic substrate, in such a manner as to produce
a chemical moiety which can be detected, for example,
by spectrophotometric, fluorimetric or by visual
means. Enzymes which can be used to detectably label
the antibody include, but are not limited to, malate
dehydrogenase, staphylococcal nuclease, delta-5
-steroid isomerase, yeast alcohol dehydrogenase,
alpha-glycerophosphate, dehydrogenase, triose
phosphate isomerase, horseradish peroxidase, alkaline
phosphatase, asparaginase, glucose oxidase,
beta-galactosidase, ribonuclease, urease, catalase,
glucose-6-phosphate dehydrogenase, glucoamylase and
acetylcholinesterase. Additionally, the detection can
be accomplished by colorimetric methods which employ a
chromogenic substrate for the enzyme. Detection may
alsobe accomplished by visual comparison of the extent
of enzymatic reaction of a substrate in comparison
with similarly prepared standards. [0396] Detection
may also be accomplished using any of a variety of
other immunoassays. For example, by radioactively
labeling the RON antibody, or antigen-binding
fragment, variant, or derivative thereof, it is
possible to detect the antibody through the use of a
radioimmunoassay (RIA) {see, for example, Weintraub,
B., Principles of Radioimmunoassays, Seventh Training
Course on Radioligand Assay Techniques, The Endocrine
Society, (March, 1986)), which is incorporated by
reference herein). The radioactive isotope can be
detected by means including, but not limited to, a
gamma counter, a scintillation counter, or
autoradiography. [0397] An RON antibody, or
antigen-binding fragment, variant, or derivative
thereof can also be detectably labeled using
fluorescence emitting metals such as 152Eu, or others
of the lanthanide series. These metals can be attached
to the antibody using such metal chelating groups as
diethylenetriaminepentacetic acid (DTPA) or
ethylenediaminetetraacetic acid (EDTA). [0398]
Techniques for conjugating various moieties to an RON
antibody, or antigen-binding fragment, variant, or
derivative thereof are well known, see, e.g., Arnon et
al., "Monoclonal Antibodies For Immunotargeting Of
Drugs In Cancer Therapy", in Monoclonal Antibodies And
Cancer Therapy, Reisfeld et al. (eds.), pp. 243-56
(Alan R. Liss, Inc. (1985); Hellstrom et al.,
"Antibodies For Drug Delivery", in Controlled Drug
Delivery (2nd Ed.), Robinson et al. (eds.), Marcel
Dekker, Inc., pp. 623-53 (1987); Thorpe, "Antibody
Carriers Of Cytotoxic Agents In Cancer Therapy: A
Review", in Monoclonal Antibodies '84: Biological And
Clinical Applications, Pinchera et al. (eds.), pp.
475-506 (1985); "Analysis, Results, And Future
Prospective Of The Therapeutic Use Of Radiolabeled
Antibody In Cancer Therapy", in Monoclonal Antibodies
For Cancer Detection And Therapy, Baldwin et al.
(eds.), Academic Press pp. 303-16 (1985), and Thorpe
et al., "The Preparation And Cytotoxic Properties Of
Antibody-Toxin Conjugates", Immunol. Rev. 52:1 19-58
(1982). [0399] In particular, binding molecules, e.g.,
binding polypeptides, e.g., RON-specific antibodies or
immunospecific fragments thereof for use in the
diagnostic and treatment methods disclosed herein may
be conjugated to cytotoxins (such as radioisotopes,
cytotoxic drugs, or toxins) therapeutic agents,
cytostatic agents, biological toxins, prodrugs,
peptides, proteins, enzymes, viruses, lipids,
biological response modifiers, pharmaceutical agents,
immunologically active ligands {e.g., lymphokines or
other antibodies wherein the resulting molecule binds
to both the neoplastic cell and an effector cell such
as a T cell), or PEG. In another embodiment, a binding
molecule, e.g., a binding polypeptide, e.g., an
RON-specific antibody or immunospecific fragment
thereof for use in the diagnostic and treatment
methods disclosed herein can beconjugated to a
molecule that decreases vascularization of tumors. In
other embodiments, the disclosed compositions may
comprise binding molecules, e.g., binding
polypeptides, e.g., RONspecific antibodies or
immunospecific fragments thereof coupled to drugs or
prodrugs. Still other embodiments of the present
invention comprise the use of binding molecules, e.g.,
binding polypeptides, e.g., RON-specific antibodies or
immunospecific fragments thereof conjugated to
specific biotoxins or their cytotoxic fragments such
as ricin, gelonin, pseudomonas exotoxin or diphtheria
toxin. The selection of which conjugated or
unconjugated binding molecule to use will depend on
the type and stage of cancer, use of adjunct treatment
{e.g., chemotherapy or external radiation) and patient
condition. It will be appreciated that one skilled in
the art could readily make such a selection in view of
the teachings herein. [0400] It will be appreciated
that, in previous studies, anti-tumor antibodies
labeled with isotopes have been used successfully to
destroy cells in solid tumors as well as
lymphomas/leukemias in animal models, and in some
cases in humans. Exemplary radioisotopes include: 90Y,
125I, 131 I, 123I, 111 In, 105Rh, 153Sm, 67Cu, 67Ga,
166Ho, 177Lu, 186Re and 188Re. The radionuclides act
by producing ionizing radiation which causes multiple
strand breaks in nuclear DNA, leading to cell death.
The isotopes used to produce therapeutic conjugates
typically produce high energy a- or b-particles which
have a short path length. Such radionuclides kill
cells to which they are in close proximity, for
example neoplastic cells to which the conjugate has
attached or has entered. They have little or no effect
on non-localized cells. Radionuclides are essentially
non-immunogenic. [0401] With respect to the use of
radiolabeled conjugates in conjunction with the
present invention, binding molecules, e.g., binding
polypeptides, e.g., RON-specific antibodies or
immunospecific fragments thereof may be directly
labeled (such as through iodination) or may be labeled
indirectly through the use of a chelating agent. As
used herein, the phrases "indirect labeling" and
"indirect labeling approach" both mean that a
chelating agent is covalently attached to a binding
molecule and at least one radionuclide is associated
with the chelating agent. Such chelating agents are
typically referred to as bifunctional chelating agents
as they bind both the polypeptide and the
radioisotope. Particularly preferred chelating agents
comprise 1- isothiocycmatobenzyl-3-methyldiothelene
triaminepentaacetic acid ("MX-DTPA") and cyclohexyl
diethylenetriamine pentaacetic acid ("CHX-DTPA")
derivatives. Other chelating agents comprise P-DOTA
and EDTA derivatives. Particularly preferred
radionuclides for indirect labeling include 111 In and
90Y. [0402] As used herein, the phrases "direct
labeling" and "direct labeling approach" both mean
that a radionuclide is covalently attached directly to
a polypeptide (typically via an amino acidresidue).
More specifically, these linking technologies include
random labeling and site-directed labeling. In the
latter case, the labeling is directed at specific
sites on the polypeptide, such as the N-linked sugar
residues present only on the Fc portion of the
conjugates. Further, various direct labeling
techniques and protocols are compatible with the
instant invention. For example, Technetium-99 labeled
polypeptides may be prepared by ligand exchange
processes, by reducing pertechnate (TcO4 ) with
stannous ion solution, chelating the reduced
technetium onto a Sephadex column and applying the
binding polypeptides to this column, or by batch
labeling techniques, e.g. by incubating pertechnate, a
reducing agent such as SnCl2, a buffer solution such
as a sodium-potassium phthalate-solution, and the
antibodies. In any event, preferred radionuclides for
directly labeling antibodies are well known in the art
and a particularly preferred radionuclide for direct
labeling is 131 I covalently attached via tyrosine
residues. Binding molecules, e.g., binding
polypeptides, e.g., RON-specif c antibodies or
immunospecif  c fragments thereof for use in the
diagnostic and treatment methods disclosed herein may
be derived, for example, with radioactive sodium or
potassium iodide and a chemical oxidizing agent, such
as sodium hypochlorite, chloramine T or the like, or
an enzymatic oxidizing agent, such as lactoperoxidase,
glucose oxidase and glucose. [0403] Patents relating
to chelators and chelator conjugates are known in the
art. For instance, U.S. Patent No. 4,831,175 of Gansow
is directed to polysubstituted
diethylenetriaminepentaacetic acid chelates and
protein conjugates containing the same, and methods
for their preparation. U.S. Patent Nos. 5,099,069,
5,246,692, 5,286,850, 5,434,287 and 5,124,471 of
Gansow also relate to polysubstituted DTPA chelates.
These patents are incorporated herein by reference in
their entireties. Other examples of compatible metal
chelators are ethylenediaminetetraacetic acid (EDTA),
diethylenetriaminepentaacetic acid (DPTA), 1,4,8,1
1-tetraazatetradecane, 1,4,8,1
1-tetraazatetradecane-1, 4,8, 11-tetraacetic acid, 1-
oxa-4,7,12,15-tetraazaheptadecane-4,7,12,15-tetraaceti
c acid, or the like. Cyclohexyl-DTPA or CHX-DTPA is
particularly preferred and is exemplified extensively
below. Still other compatible chelators, including
those yet to be discovered, may easily be discerned by
a skilled artisan and are clearly within the scope of
the present invention. [0404] Compatible chelators,
including the specific bifunctional chelator used to
facilitate chelation U.S. Patent Nos. 6,682,134,
6,399,061, and 5,843,439, incorporated herein by
reference in their entireties, are preferably selected
to provide high affinity for trivalent metals, exhibit
increased tumor-to-non-tumor ratios and decreased bone
uptake as well as greater in vivo retention of
radionuclide at target sites, i.e., B-cell lymphoma
tumor sites. However, otherbifunctional chelators that
may or may not possess all of these characteristics
are known in the art and may also be beneficial in
tumor therapy. [0405] It will also be appreciated
that, in accordance with the teachings herein, binding
molecules may be conjugated to different radiolabels
for diagnostic and therapeutic purposes. To this end
the aforementioned U.S. Patent Nos. 6,682,134,
6,399,061, and 5,843,439 disclose radiolabeled
therapeutic conjugates for diagnostic "imaging" of
tumors before administration of therapeutic antibody.
"In2B8" conjugate comprises a murine monoclonal
antibody, 2B8, specific to human CD20 antigen, that is
attached to 111 In via a bifunctional chelator, i.e.,
MX-DTPA (diethylenetriaminepentaacetic acid), which
comprises a 1:1 mixture of 1-isothiocyanatobenzyl-
3-methyl-DTPA and
l-methyl-3-isothiocyanatobenzyl-DTPA. 111In is
particularly preferred as a diagnostic radionuclide
because between about 1 to about 10 mCi can be safely
administered without detectable toxicity; and the
imaging data is generally predictive of subsequent
90Y-labeled antibody distribution. Most imaging
studies utilize 5 mCi n 'in-labeled antibody, because
this dose is both safe and has increased imaging
efficiency compared with lower doses, with optimal
imaging occurring at three to six days after antibody
administration. See, for example, Murray, J. Nuc. Med.
26: 3328 (1985) and Carraguillo et al, J. Nuc. Med.
26: 67 (1985). [0406] As indicated above, a variety of
radionuclides are applicable to the present invention
and those skilled in the can readily determine which
radionuclide is most appropriate under various
circumstances. For example, 131 I is a well known
radionuclide used for targeted immunotherapy. However,
the clinical usefulness of 131 I can be limited by
several factors including: eight-day physical
half-life; dehalogenation of iodinated antibody both
in the blood and at tumor sites; and emission
characteristics (e.g., large gamma component) which
can be suboptimal for localized dose deposition in
tumor. With the advent of superior chelating agents,
the opportunity for attaching metal chelating groups
to proteins has increased the opportunities to utilize
other radionuclides such as 111 In and 90Y. 90Y
provides several benefits for utilization in
radioimmunotherapeutic applications: the 64 hour
half-life of Y is long enough to allow antibody
accumulation by tumor and, unlike e.g., 131 I, 90Y is
a pure beta emitter of high energy with no
accompanying gamma irradiation in its decay, with a
range in tissue of 100 to 1,000 cell diameters.
Furthermore, the minimal amount of penetrating
radiation allows for outpatient o administration of
Y-labeled antibodies. Additionally, internalization of
labeled antibody is not required for cell killing, and
the local emission of ionizing radiation should be
lethal for adjacent tumor cells lacking the target
molecule.[0407] Additional preferred agents for
conjugation to binding molecules, e.g., binding
polypeptides, e.g., RON-specific antibodies or
immunospecific fragments thereof are cytotoxic drugs,
particularly those which are used for cancer therapy.
As used herein, "a cytotoxin or cytotoxic agent" means
any agent that is detrimental to the growth and
proliferation of cells and may act to reduce, inhibit
or destroy a cell or malignancy. Exemplary cytotoxins
include, but are not limited to, radionuclides,
biotoxins, enzymatically active toxins, cytostatic or
cytotoxic therapeutic agents, prodrugs,
immunologically active ligands and biological response
modifiers such as cytokines. Any cytotoxin that acts
to retard or slow the growth of immunoreactive cells
or malignant cells is within the scope of the present
invention. [0408] Exemplary cytotoxins include, in
general, cytostatic agents, alkylating agents, anti
metabolites, antiproliferative agents, tubulin binding
agents, hormones and hormone antagonists, and the
like. Exemplary cytostatics that are compatible with
the present invention include alkylating substances,
such as mechlorethamine, triethylenephosphoramide,
cyclophosphamide, ifosfamide, chlorambucil, busulfan,
melphalan or triaziquone, also nitrosourea compounds,
such as carmustine, lomustine, or semustine. Other
preferred classes of cytotoxic agents include, for
example, the maytansinoid family of drugs. Other
preferred classes of cytotoxic agents include, for
example, the anthracycline family of drugs, the vinca
drugs, the mitomycins, the bleomycins, the cytotoxic
nucleosides, the pteridine family of drugs, diynenes,
and the podophyllotoxins. Particularly useful members
of those classes include, for example, adriamycin,
carminomycin, daunorubicin (daunomycin), doxorubicin,
aminopterin, methotrexate, methopterin, mithramycin,
streptonigrin, dichloromethotrexate, mitomycin C,
actinomycin-D, porfiromycin, 5-fluorouracil,
fioxuridine, ftorafur, 6-mercaptopurine, cytarabine,
cytosine arabinoside, podophyllotoxin, or
podophyllotoxin derivatives such as etoposide or
etoposide phosphate, melphalan, vinblastine,
vincristine, leurosidine, vindesine, leurosine and the
like. Still other cytotoxins that are compatible with
the teachings herein include taxol, taxane,
cytochalasin B, gramicidin D, ethidium bromide,
emetine, tenoposide, colchicin, dihydroxy anthracin
dione, mitoxantrone, procaine, tetracaine, lidocaine,
propranolol, and puromycin and analogs or homologs
thereof. Hormones and hormone antagonists, such as
corticosteroids, e.g. prednisone, progestins, e.g.
hydroxyprogesterone or medroprogesterone, estrogens,
e.g. diethylstilbestrol, antiestrogens, e.g.
tamoxifen, androgens, e.g. testosterone, and aromatase
inhibitors, e.g. aminogluthetimide are also compatible
with the teachings herein. One skilled in the art may
make chemical modifications to the desired compound in
order to make reactions of that compound more
convenient for purposes of preparing conjugates of the
invention.[0409] One example of particularly preferred
cytotoxins comprise members or derivatives of the
enediyne family of anti-tumor antibiotics, including
calicheamicin, esperamicins or dynemicins. These
toxins are extremely potent and act by cleaving
nuclear DNA, leading to cell death. Unlike protein
toxins which can be cleaved in vivo to give many
inactive but immunogenic polypeptide fragments, toxins
such as calicheamicin, esperamicins and other
enediynes are small molecules which are essentially
non-immunogenic. These non-peptide toxins are
chemicallylinked to the dimers or tetramers by
techniques which have been previously used to label
monoclonal antibodies and other molecules. These
linking technologies include site-specific linkage via
the N-linked sugar residues present only on the Fc
portion of the constructs. Such site-directed linking
methods have the advantage of reducing the possible
effects of linkage on the binding properties of the
constructs. [0410] As previously alluded to,
compatible cytotoxins for preparation of conjugates
may comprise a prodrug. As used herein, the term
"prodrug" refers to a precursor or derivative form of
a pharmaceutically active substance that is less
cytotoxic to tumor cells compared to the parent drug
and is capable of being enzymatically activated or
converted into the more active parent form. Prodrugs
compatible with the invention include, but are not
limited to, phosphatecontaining prodrugs,
thiophosphate-containing prodrugs, sulfate containing
prodrugs, peptide containing prodrugs,
b-lactam-containing prodrugs, optionally substituted
phenoxyacetamidecontaining prodrugs or optionally
substituted phenylacetami de-containing prodrugs, 5-
fluorocytosine and other 5-fluorouridine prodrugs that
can be converted to the more active cytotoxic free
drug. Further examples of cytotoxic drugs that can be
derivatized into a prodrug form for use in the present
invention comprise those chemotherapeutic agents
described above. [0411] Among other cytotoxins, it
will be appreciated that binding molecules, e.g.,
binding polypeptides, e.g., RON-specific antibodies or
immunospecific fragments thereof disclosed herein can
also be associated with or conjugated to a biotoxin
such as ricin subunit A, abrin, diptheria toxin,
botulinum, cyanginosins, saxitoxin, shigatoxin,
tetanus, tetrodotoxin, trichothecene, verrucologen or
a toxic enzyme. Preferably, such constructs will be
made using genetic engineering techniques that allow
for direct expression of the antibody-toxin construct.
Other biological response modifiers that may be
associated with the binding molecules, e.g., binding
polypeptides, e.g., RON-specific antibodies or
immunospecific fragments thereof disclosed herein
comprise cytokines such as lymphokines and
interferons. In view of the instant disclosure it is
submitted that one skilled in the art could readily
form such constructs using conventional
techniques.[0412] Another class of compatible
cytotoxins that may be used in association with or
conjugated to the disclosed binding molecules, e.g.,
binding polypeptides, e.g., RON-specific antibodies or
immunospecific fragments thereof, are radiosensitizing
drugs that may be effectively directed to tumor or
immunoreactive cells. Such drugs enhance the
sensitivity to ionizing radiation, thereby increasing
the efficacy of radiotherapy. An antibody conjugate
internalized by the tumor cell would deliver the
radiosensitizer nearer the nucleus where
radiosensitization would be maximal. The unbound
radiosensitizer linked binding molecules of the
invention would be cleared quickly from the blood,
localizing the remaining radiosensitization agent in
the target tumor and providing minimal uptake in
normal tissues. After rapid clearance from the blood,
adjunct radiotherapy would be administered in one of
three ways: 1.) external beam radiation directed
specifically to the tumor, 2.) radioactivity directly
implanted in the tumor or 3.) systemic
radioimmunotherapy with the same targeting antibody. A
potentially attractive variation of this approach
would be the attachment of a therapeutic radioisotope
to the radiosensitized immunoconjugate, thereby
providing the convenience of administering to the
patient a single drug. [0413] In certain embodiments,
a moiety that enhances the stability or efficacy of a
binding molecule, e.g., a binding polypeptide, e.g.,
an RON -specific antibody or immunospecific fragment
thereof can be conjugated. For example, in one
embodiment, PEG can be conjugated to the binding
molecules of the invention to increase their half-life
in vivo. Leong, S.R., et ah, Cytokine 16:106 (2001);
Adv. in Drug Deliv. Rev. 54:531 (2002); or Weir et
al., Biochem. Soc. Transactions 30:512 (2002). [0414]
The present invention further encompasses the use of
binding molecules, e.g., binding polypeptides, e.g.,
RON-specific antibodies or immunospecific fragments
conjugated to a diagnostic or therapeutic agent. The
binding molecules can be used diagnostically to, for
example, monitor the development or progression of a
tumor as part of a clinical testing procedure to,
e.g., determine the efficacy of a given treatment
and/or prevention regimen. Detection can be
facilitated by coupling the binding molecule, e.g.,
binding polypeptide, e.g., RON-specific antibody or
immunospecific fragment thereof to a detectable
substance. Examples of detectable substances include
various enzymes, prosthetic groups, fluorescent
materials, luminescent materials, bioluminescent
materials, radioactive materials, positron emitting
metals using various positron emission tomographies,
and nonradioactive paramagnetic metal ions. See, for
example, U.S. Pat. No. 4,741,900 for metal ions which
can be conjugated to antibodies for use as diagnostics
according to the present invention. Examples of
suitable enzymes include horseradish peroxidase,
alkaline phosphatase, b-galactosidase, or
acetylcholinesterase; examplesof suitable prosthetic
group complexes include streptavidin/biotin and
avidin/biotin; examples of suitable fluorescent
materials include umbelliferone, fluorescein,
fluorescein isothiocyanate, rhodamine,
dichlorotriazinylamine fluorescein, dansyl chloride or
phycoerythrin; an example of a luminescent material
includes luminol; examples of bioluminescent materials
include luciferase, luciferin, and aequorin; and
examples of suitable radioactive material include I,
I, In or 99Tc. [0415] A binding molecule, e.g., a
binding polypeptide, e.g., an RON-specific antibody or
immunospecific fragment thereof also can be detectably
labeled by coupling it to a chemiluminescent compound.
The presence of the chemiluminescent-tagged binding
molecule is then determined by detecting the presence
of luminescence that arises during the course of a
chemical reaction. Examples of particularly useful
chemiluminescent labeling compounds are luminol,
isoluminol, theromatic acridinium ester, imidazole,
acridinium salt and oxalate ester. [0416] One of the
ways in which a binding molecule, e.g., a binding
polypeptide, e.g., an RONspecific antibody or
immunospecific fragment thereof can be detectably
labeled is by linking the same to an enzyme and using
the linked product in an enzyme immunoassay (EIA)
(Voller, A., "The Enzyme Linked Immunosorbent Assay
(ELISA)" Microbiological Associates Quarterly
Publication, Walkersville, Md., Diagnostic Horizons
2:1-7 (1978)); Voller et ah, J. Clin. Pathol.
37:507-520 (1978); Butler, J . E., Meth. Enrymol
75:482-523 (1981); Maggio, E. (ed.), Enzyme
Immunoassay, CRC Press, Boca Raton, FIa., (1980);
Ishikawa, E. et al., (eds.), Enzyme Immunoassay, Kgaku
Shoin, Tokyo (1981). The enzyme, which is bound to the
binding molecule will react with an appropriate
substrate, preferably a chromogenic substrate, in such
a manner as to produce a chemical moiety which can be
detected, for example, by spectrophotometric,
fiuorimetric or by visual means. Enzymes which can be
used to detectably label the antibody include, but are
not limited to, malate dehydrogenase, staphylococcal
nuclease, delta-5 -steroid isomerase, yeast alcohol
dehydrogenase, alpha-glycerophosphate, dehydrogenase,
triose phosphate isomerase, horseradish peroxidase,
alkaline phosphatase, asparaginase, glucose oxidase,
beta-galactosidase, ribonuclease, urease, catalase,
glucose-6-phosphate dehydrogenase, glucoamylase and
acetylcholinesterase. Additionally, the detection can
be accomplished by colorimetric methods which employ a
chromogenic substrate for the enzyme. Detection may
also be accomplished by visual comparison of the
extent of enzymatic reaction of a substrate in
comparison with similarly prepared standards. [0417]
Detection may also be accomplished using any of a
variety of other immunoassays. For example, by
radioactively labeling the binding molecule, e.g.,
binding polypeptide, e.g., RONspecific antibody or
immunospecific fragment thereof, it is possible to
detect cancer antigensthrough the use of a
radioimmunoassay (RIA) (see, for example, Weintraub,
B., Principles of Radioimmunoassays, Seventh Training
Course on Radioligand Assay Techniques, The Endocrine
Society, (March, 1986)), which is incorporated by
reference herein). The radioactive isotope can be
detected by means including, but not limited to, a
gamma counter, a scintillation counter, or
autoradiography. [0418] A binding molecule, e.g., a
binding polypeptide, e.g., an RON-specific antibody or
immunospecific fragment thereof can also be detectably
labeled using fluorescence emitting metals such as
152Eu, or others of the lanthanide series. These
metals can be attached to the antibody using such
metal chelating groups as diethylenetriaminepentacetic
acid (DTPA) or ethylenediaminetetraacetic acid (EDTA).
[0419] Techniques for conjugating various moieties to
a binding molecule, e.g., a binding polypeptide, e.g.,
an RON-specific antibody or immunospecific fragment
thereof are well known, see, e.g., Arnon et ah,
"Monoclonal Antibodies For Immunotargeting Of Drugs In
Cancer Therapy", in Monoclonal Antibodies And Cancer
Therapy, Reisfeld et al. (eds.), pp. 243-56 (Alan R.
Liss, Inc. (1985); Hellstrom et al., "Antibodies For
Drug Delivery", in Controlled Drug Delivery (2nd Ed.),
Robinson et al. (eds.), Marcel Dekker, Inc., pp.
623-53 (1987); Thorpe, "Antibody Carriers Of Cytotoxic
Agents In Cancer Therapy: A Review", in Monoclonal
Antibodies '84: Biological And Clinical Applications,
Pinchera et al. (eds.), pp. 475-506 (1985); "Analysis,
Results, And Future Prospective Of The Therapeutic Use
Of Radiolabeled Antibody In Cancer Therapy", in
Monoclonal Antibodies For Cancer Detection And
Therapy, Baldwin et al. (eds.), Academic Press pp.
303-16 (1985), and Thorpe et al., "The Preparation And
Cytotoxic Properties Of Antibody-Toxin Conjugates",
Immunol. Rev. 62:1 19-58 (1982). VII. EXPRESSION OF
ANTIBODY POLYPEPTIDES [0420] As is well known, RNA may
be isolated from the original hybridoma cells or from
other transformed cells by standard techniques, such
as guanidinium isothiocyanate extraction and
precipitation followed by centrifugation or
chromatography. Where desirable, mRNA may be isolated
from total RNA by standard techniques such as
chromatography on oligo dT cellulose. Suitable
techniques are familiar in the art. [0421] In one
embodiment, cDNAs that encode the light and the heavy
chains of the antibody may be made, either
simultaneously or separately, using reverse
transcriptase and DNA polymerase in accordance with
well known methods. PCR may be initiated by consensus
constant region primers or by more specific primers
based on the published heavy and light chain DNA and
amino acid sequences. As discussed above, PCR also may
be used to isolate DNAclones encoding the antibody
light and heavy chains. In this case the libraries may
be screened by consensus primers or larger homologous
probes, such as mouse constant region probes. [0422]
DNA, typically plasmid DNA, may be isolated from the
cells using techniques known in the art, restriction
mapped and sequenced in accordance with standard, well
known techniques set forth in detail, e.g., in the
foregoing references relating to recombinant DNA
techniques. Of course, the DNA may be synthetic
according to the present invention at any point during
the isolation process or subsequent analysis. [0423]
Following manipulation of the isolated genetic
material to provide RON antibodies, or antigen-binding
fragments, variants, or derivatives thereof of the
invention, the polynucleotides encoding the RON
antibodies are typically inserted in an expression
vector for introduction into host cells that may be
used to produce the desired quantity of RON antibody.
[0424] Recombinant expression of an antibody, or
fragment, derivative or analog thereof, e.g. , a heavy
or light chain of an antibody which binds to a target
molecule described herein, e.g. , RON, requires
construction of an expression vector containing a
polynucleotide that encodes the antibody. Once a
polynucleotide encoding an antibody molecule or a
heavy or light chain of an antibody, or portion
thereof (preferably containing the heavy or light
chain variable domain), of the invention has been
obtained, the vector for the production of the
antibody molecule may be produced by recombinant DNA
technology using techniques well known in the art.
Thus, methods for preparing a protein by expressing a
polynucleotide containing an antibody encoding
nucleotide sequence are described herein. Methods
which are well known to those skilled in the art can
be used to construct expression vectors containing
antibody coding sequences and appropriate
transcriptional and translational control signals.
These methods include, for example, in vitro
recombinant DNA techniques, synthetic techniques, and
in vivo genetic recombination. The invention, thus,
provides replicable vectors comprising a nucleotide
sequence encoding an antibody molecule of the
invention, or a heavy or light chain thereof, or a
heavy or light chain variable domain, operably linked
to a promoter. Such vectors may include the nucleotide
sequence encoding the constant region of the antibody
molecule (see, e.g. , PCT Publication WO 86/05807; PCT
Publication WO 89/01036; and U.S. Pat. No. 5,122,464)
and the variable domain of the antibody may be cloned
into such a vector for expression of the entire heavy
or light chain. [0425] The host cell may be
co-transfected with two expression vectors of the
invention, the first vector encoding a heavy chain
derived polypeptide and the second vector encoding a
light chain derived polypeptide. The two vectors may
contain identical selectable markers which enable
equal expression of heavy and light chain
polypeptides. Alternatively, a single vector may be
used which encodes both heavy and light chain
polypeptides. In such situations, the lightchain is
advantageously placed before the heavy chain to avoid
an excess of toxic free heavy chain (Proudfoot, Nature
322:52 (1986); Kohler, Proc. Natl. Acad. Sci. USA
77:2197 (1980)). The coding sequences for the heavy
and light chains may comprise cDNA or genomic DNA.
[0426] The term "vector" or "expression vector" is
used herein to mean vectors used in accordance with
the present invention as a vehicle for introducing
into and expressing a desired gene in a host cell. As
known to those skilled in the art, such vectors may
easily be selected from the group consisting of
plasmids, phages, viruses and retroviruses. In
general, vectors compatible with the instant invention
will comprise a selection marker, appropriate
restriction sites to facilitate cloning of the desired
gene and the ability to enter and/or replicate in
eukaryotic or prokaryotic cells. [0427] For the
purposes of this invention, numerous expression vector
systems may be employed. For example, one class of
vector utilizes DNA elements which are derived from
animal viruses such as bovine papilloma virus, polyoma
virus, adenovirus, vaccinia virus, baculovirus,
retroviruses (RSV, MMTV or MOMLV) or SV40 virus.
Others involve the use of polycistronic systems with
internal ribosome binding sites. Additionally, cells
which have integrated the DNA into their chromosomes
may be selected by introducing one or more markers
which allow selection of transfected host cells. The
marker may provide for prototrophy to an auxotrophic
host, biocide resistance (e.g., antibiotics) or
resistance to heavy metals such as copper. The
selectable marker gene can either be directly linked
to the DNA sequences to be expressed, or introduced
into the same cell by cotransformation. Additional
elements may also be needed for optimal synthesis of
mRNA. These elements may include signal sequences,
splice signals, as well as transcriptional promoters,
enhancers, and termination signals. [0428] hi
particularly preferred embodiments the cloned variable
region genes are inserted into an expression vector
along with the heavy and light chain constant region
genes (preferably human) synthetic as discussed above.
In one embodiment, this is effected using a
proprietary expression vector of Biogen IDEC, Inc.,
referred to as NEOSPLA (disclosed in U.S. patent
6,159,730). This vector contains the cytomegalovirus
promoter/enhancer, the mouse beta globin major
promoter, the SV40 origin of replication, the bovine
growth hormone polyadenylation sequence, neomycin
phosphotransferase exon 1 and exon 2, the
dihydrofolate reductase gene and leader sequence. This
vector has been found to result in very high level
expression of antibodies upon incorporation of
variable and constant region genes, transfection in
CHO cells, followed by selection in G418 containing
medium and methotrexate amplification. Of course, any
expression vector which is capable of eliciting
expression in eukaryotic cells may be used in the
present invention. Examples of suitable vectors
include, but are not limited to plasmids
pcDNA3,pHCMV/Zeo, pCR3.1, pEFl/His, pIND/GS,
pRc/HCMV2, pSV40/Zeo2, pTRACER-HCMV, pUB6/V5-His,
pVAXl, and pZeoSV2 (available from Invitrogen, San
Diego, CA), and plasmid pCI (available from Promega,
Madison, WI). In general, screening large numbers of
transformed cells for those which express suitably
high levels if immunoglobulin heavy and light chains
is routine experimentation which can be carried out,
for example, by robotic systems. Vector systems are
also taught in U.S. Pat. Nos. 5,736,137 and 5,658,570,
each of which is incorporated by reference in its
entirety herein. This system provides for high
expression levels, e.g., > 30 pg/cell/day. Other
exemplary vector systems are disclosed e.g., in U.S.
Patent 6,413,777. [0429] In other preferred
embodiments the RON antibodies, or antigen-binding
fragments, variants, or derivatives thereof of the
invention may be expressed using polycistronic
constructs such as those disclosed in United States
Patent Application Publication No. 2003-0157641 Al,
filed November 18, 2002 and incorporated herein in its
entirety. Li these novel expression 



systems, multiple gene products of interest such as
heavy and light chains of antibodies may be produced
from a single polycistronic construct. These systems
advantageously use an internal ribosome entry site
(IRES) to provide relatively high levels of RON
antibodies, e.g., binding polypeptides, e.g.,
RON-specific antibodies or immunospecific fragments
thereof in eukaryotic host cells. Compatible IRES
sequences are disclosed in U.S. Pat. No. 6,193,980
which is also incorporated herein. Those skilled in
the art will appreciate that such expression systems
may be used to effectively produce the full range of
RON antibodies disclosed in the instant application.
[0430] More generally, once the vector or DNA sequence
encoding a monomelic subunit of the RON antibody has
been prepared, the expression vector may be introduced
into an appropriate host cell. Introduction of the
plasmid into the host cell can be accomplished by
various techniques well known to those of skill in the
art. These include, but are not limited to,
transfection (including electrophoresis and
electroporation), protoplast fusion, calcium phosphate
precipitation, cell fusion with enveloped DNA,
microinjection, and infection with intact virus. See,
Ridgway, A. A. G. "Mammalian Expression Vectors"
Vectors, Rodriguez and Denhardt, Eds., Butterworths,
Boston, Mass., Chapter 24.2, pp. 470-472 (1988).
Typically, plasmid introduction into the host is via
electroporation. The host cells harboring the
expression construct are grown under conditions
appropriate to the production of the light chains and
heavy chains, and assayed for heavy and/or light chain
protein synthesis. Exemplary assay techniques include
enzyme-linked immunosorbent assay (ELISA),
radioimmunoassay (RIA), or fluorescence-activated cell
sorter analysis (FACS), immunohistochemistry and the
like. [0431] The expression vector is transferred to a
host cell by conventional techniques and the
transfected cells are then cultured by conventional
techniques to produce an antibody for use inthe
methods described herein. Thus, the invention includes
host cells containing a polynucleotide encoding an
antibody of the invention, or a heavy or light chain
thereof, operably linked to a heterologous promoter.
In preferred embodiments for the expression of
double-chained antibodies, vectors encoding both the
heavy and light chains may be co-expressed in the host
cell for expression of the entire immunoglobulin
molecule, as detailed below. [0432] As used herein,
"host cells" refers to cells which harbor vectors
constructed using recombinant DNA techniques and
encoding at least one heterologous gene. In
descriptions of processes for isolation of antibodies
from recombinant hosts, the terms "cell" and "cell
culture" are used interchangeably to denote the source
of antibody unless it is clearly specified otherwise
hi other words, recovery of polypeptide from the
"cells" may mean either from spun down whole cells, or
from the cell culture containing both the medium and
the suspended cells. [0433] A variety of
host-expression vector systems may be utilized to
express antibody molecules for use in the methods
described herein. Such host-expression systems
represent vehicles by which the coding sequences of
interest may be produced and subsequently purified,
but also represent cells which may, when transformed
or transfected with the appropriate nucleotide coding
sequences, express an antibody molecule of the
invention in situ. These include but are not limited
to microorganisms such as bacteria (e.g., E. coli, B.
subtilis) transformed with recombinant bacteriophage
DNA, plasmid DNA or cosniid DNA expression vectors
containing antibody coding sequences; yeast {e.g.,
Saccharomyces, Pichi) transformed with recombinant
yeast expression vectors containing antibody coding
sequences; insect cell systems infected with
recombinant virus expression vectors (e.g.,
baculovirus) containing antibody coding sequences;
plant cell systems infected with recombinant virus
expression vectors (e.g., cauliflower mosaic virus,
CaMV; tobacco mosaic virus, TMV) or transformed with
recombinant plasmid expression vectors (e.g., Ti
plasmid) containing antibody coding sequences; or
mammalian cell systems (e.g., COS, CHO, BLK, 293, 3T3
cells) harboring recombinant expression constructs
containing promoters derived from the genome of
mammalian cells (e.g., metallothionein promoter) or
from mammalian viruses (e.g., the adenovirus late
promoter; the vaccinia virus 7.5K promoter).
Preferably, bacterial cells such as Escherichia coli,
and more preferably, eukaryotic cells, especially for
the expression of whole recombinant antibody molecule,
are used for the expression of a recombinant antibody
molecule. For example, mammalian cells such as Chinese
hamster ovary cells (CHO), in conjunction with a
vector such as the major intermediate early gene
promoter element from human cytomegalovirus is an
effective expression system for antibodies (Foecking
et al., Gene 5:101 (1986); Cockett et al.,
Bio/Technology 8:2 (1990)).[0434] The host cell line
used for protein expression is often of mammalian
origin; those skilled in the art are credited with
ability to preferentially determine particular host
cell lines which are best suited for the desired gene
product to be expressed therein. Exemplary host cell
lines include, but are not limited to, CHO (Chinese
Hamster Ovary), DG44 and DUXBIl (Chinese Hamster Ovary
lines, DHFR minus), HELA (human cervical carcinoma),
CVI (monkey kidney line), COS (a derivative of CVI
with SV40 T antigen), VERY, BHK (baby hamster kidney),
MDCK, 293, WI38, R1610 (Chinese hamster fibroblast)
BALBC/3T3 (mouse fibroblast), HAK (hamster kidney
line), SP2/O (mouse myeloma), P3x63-Ag3.653 (mouse
myeloma), BFAIcIBPT (bovine endothelial cells), RAJI
(human lymphocyte) and 293 (human kidney). CHO cells
are particularly preferred. Host cell lines are
typically available from commercial services, the
American Tissue Culture Collection or from published
literature. [0435] hi addition, a host cell strain may
be chosen which modulates the expression of the
inserted sequences, or modifies and processes the gene
product in the specific fashion desired. Such
modifications {e.g., glycosylation) and processing
(e.g., cleavage) of protein products may be important
for the function of the protein. Different host cells
have characteristic and specific mechanisms for the
post-translational processing and modification of
proteins and gene products. Appropriate cell lines or
host systems can be chosen to ensure the correct
modification and processing of the foreign protein
expressed. To this end, eukaryotic host cells which
possess the cellular machinery for proper processing
of the primary transcript, glycosylation, and
phosphorylation of the gene product maybe used. [0436]
For long-term, high-yield production of recombinant
proteins, stable expression is preferred. For example,
cell lines which stably express the antibody molecule
may be engineered. Rather than using expression
vectors which contain viral origins of replication,
host cells can be transformed with DNA controlled by
appropriate expression control elements (e.g.,
promoter, enhancer, sequences, transcription
terminators, polyadenylation sites, etc.), and a
selectable marker. Following the introduction of the
foreign DNA, engineered cells may be allowed to grow
for 1-2 days in an enriched media, and then are
switched to a selective media. The selectable marker
in the recombinant plasmid confers resistance to the
selection and allows cells to stably integrate the
plasmid into their chromosomes and grow to form foci
which in turn can be cloned and expanded into cell
lines. This method may advantageously be used to
engineer cell lines which stably express the antibody
molecule. [0437] A number of selection systems may be
used, including but not limited to the herpes simplex
virus thymidine kinase (Wigler et al, Cell 11:223
(1977)), hypoxanthine-guanine
phosphoribosyltransferase (Szybalska & Szybalski,
Proc. Natl. Acad. Sci. USA 48:202 (1992)),and adenine
phosphoribosyltransferase (Lowy et al., Cell 22:817
1980) genes can be employed in tk>, hgprt- or
aprt-cells, respectively. Also, anti-metabolite
resistance can be used as the basis of selection for
the following genes: dhfr, which confers resistance to
methotrexate (Wigler et al., Natl. Acad. ScL USA
77:357 (1980); O'Hare et al., Proc. Natl. Acad. ScL
USA 78:1527 (1981)); gpt, which confers resistance to
mycophenolic acid (Mulligan & Berg, Proc. Natl. Acad.
ScL USA 78:2072 (1981)); neo, which confers resistance
to the aminoglycoside G-418 Clinical Pharmacy
72:488-505; Wu and Wu, Biotherapy 3:87-95 (1991);
Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596
(1993); Mulligan, Science 260:926-932 (1993); and
Morgan and Anderson, Ann. Rev. Biochem. 62:191-217
(1993);, TIB TECH 11(5):\55-2\5 (May, 1993); and
hygro, which confers resistance to hygromycin
(Santerre et al., Gene 30:147 (1984). Methods commonly
known in the art of recombinant DNA technology which
can be used are described in Ausubel et al. (eds.),
Current Protocols in Molecular Biology, John Wiley &
Sons, NY (1993); Kriegler, Gene Transfer and
Expression, A Laboratory Manual, Stockton Press, NY
(1990); and in Chapters 12 and 13, Dracopoli et al.
(eds), Current Protocols in Human Genetics, John Wiley
& Sons, NY (1994); Colberre-Garapin et al, J. MoI.
Biol. 150:1 (1981), which are incorporated by
reference herein in their entireties. [0438] The
expression levels of an antibody molecule can be
increased by vector amplification (for a review, see
Bebbington and Hentschel, The use of vectors based on
gene amplification for the expression of cloned genes
in mammalian cells in DNA cloning, Academic Press, New
York, Vol. 3. (1987)). When a marker in the vector
system expressing antibody is amplifiable, increase in
the level of inhibitor present in culture of host cell
will increase the number of copies of the marker gene.
Since the amplified region is associated with the
antibody gene, production of the antibody will also
increase (Crouse et al., MoI. Cell. Biol. 3:257
(1983)). [0439] In vitro production allows scale-up to
give large amounts of the desired polypeptides.
Techniques for mammalian cell cultivation under tissue
culture conditions are known in the art and include
homogeneous suspension culture, e.g. in an airlift
reactor or in a continuous stirrer reactor, or
immobilized or entrapped cell culture, e.g. in hollow
fibers, microcapsules, on agarose microbeads or
ceramic cartridges. If necessary and/or desired, the
solutions of polypeptides can be purified by the
customary chromatography methods, for example gel
filtration, ion-exchange chromatography,
chromatography over DEAE-cellulose or
(immuno-)affinity chromatography, e.g., after
preferential biosynthesis of a synthetic hinge region
polypeptide or prior to or subsequent to the HIC
chromatography step described herein. [0440] Genes
encoding RON antibodies, or antigen-binding fragments,
variants, or derivatives thereof of the invention can
also be expressed non-mammalian cells such as bacteria
or insect oryeast or plant cells. Bacteria which
readily take up nucleic acids include members of the
enterobacteriaceae, such as strains of Escherichia
coli or Salmonella; Bacillaceae, such as Bacillus
subtilis; Pneumococcus; Streptococcus, and Haemophilus
influenzae. It will further be appreciated that, when
expressed in bacteria, the heterologous polypeptides
typically become part of inclusion bodies. The
heterologous polypeptides must be isolated, purified
and then assembled into functional molecules. Where
tetravalent forms of antibodies are desired, the
subunits will then self-assemble into tetravalent
antibodies (WO02/096948A2). [0441] In bacterial
systems, a number of expression vectors may be
advantageously selected depending upon the use
intended for the antibody molecule being expressed.
For example, when a large quantity of such a protein
is to be produced, for the generation of
pharmaceutical compositions of an antibody molecule,
vectors which direct the expression of high levels of
fusion protein products that are readily purified may
be desirable. Such vectors include, but are not
limited, to the E. coli expression vector pUR278
(Ruther et al., EMBO J. 2:1791 (1983)), in which the
antibody coding sequence may be ligated individually
into the vector in frame with the lacZ coding region
so that a fusion protein is produced; pIN vectors
(Inouye & Inouye, Nucleic Acids Res. 73:3101-3109
(1985); Van Heeke & Schuster, J. Biol. Chem.
24:5503-5509 (1989)); and the like. pGEX vectors may
also be used to express foreign polypeptides as fusion
proteins with glutathione S-transferase (GST). In
general, such fusion proteins are soluble and can
easily be purified from lysed cells by adsorption and
binding to a matrix glutathione-agarose beads followed
by elution in the presence of free glutathione. The
pGEX vectors are designed to include thrombin or
factor Xa protease cleavage sites so that the cloned
target gene product can be released from the GST
moiety. [0442] hi addition to prokaryotes, eukaryotic
microbes may also be used. Saccharomyces cerevisiae,
or common baker's yeast, is the most commonly used
among eukaryotic microorganisms although a number of
other strains are commonly available, e.g., Pichia
pastoris. [0443] For expression in Saccharomyces, the
plasmid YRp7, for example, (Stinchcomb et al., Nature
252:39 (1979); Kingsman et al, Gene 7:141 (1979);
Tschemper et al., Gene 10:157 (1980)) is commonly
used. This plasmid already contains the TRPl gene
which provides a selection marker for a mutant strain
of yeast lacking the ability to grow in tryptophan,
for example ATCC No. 44076 or PEP4-1 (Jones, Genetics
85:12 (1977)). The presence of the trpl lesion as a
characteristic of the yeast host cell genome then
provides an effective environment for detecting
transformation by growth in the absence of tryptophan.
[0444] In an insect system, Autographa californica
nuclear polyhedrosis virus (AcNPV) is typically used
as a vector to express foreign genes. The virus grows
in Spodoptetafrugiperdacells. The antibody coding
sequence may be cloned individually into non-essential
regions (for example the polyhedrin gene) of the virus
and placed under control of an AcNPV promoter (for
example the polyhedrin promoter). [0445] Once an
antibody molecule of the invention has been
recombinantly expressed, it may be purified by any
method known in the art for purification of an
immunoglobulin molecule, for example, by
chromatography (e.g. , ion exchange, affinity,
particularly by affinity for the specific antigen
after Protein A, and sizing column chromatography),
centrifugation, differential solubility, or by any
other standard technique for the purification of
proteins. Alternatively, a preferred method for
increasing the affinity of antibodies of the invention
is disclosed in US 2002 0123057 Al. VIII. TREATMENT
METHODS USING THERAPEUTIC RON-SPECIFIC ANTIBODIES, OR
DVIMUNOSPECIFIC FRAGMENTS THEREOF [0446] One
embodiment of the present invention provides methods
for treating a hyperproliferative disease or disorder,
e.g., cancer, a malignancy, a tumor, or a metastasis
thereof, in an animal suffering from such disease or
predisposed to contract such disease, the method
comprising, consisting essentially of, or consisting
of administering to the animal an effective amount of
an antibody or immunospecific fragment thereof, that
binds to RON or a variant of RON. Suitable antibodies
include all antibodies and antigen-specific fragments
thereof described herein. Examples include, but are
not limited to, an isolated antibody or antigenbinding
fragment thereof which specifically binds to the same
RON epitope as a reference monoclonal Fab antibody
fragment selected from the group consisting of
M14-H06, M15-E10, M16-C07, M23-F10, M80-B03, M93-D02,
M96-C05, M97-D03 and M98-E12 or a reference monoclonal
antibody selected from the group consisting of 1P2E7,
1P3B2, 1P4A3, 1P4A12 and 1P5B10, an isolated antibody
or antigen-binding fragment thereof which specifically
binds to RON, where the antibody or fragment thereof
competitively inhibits a reference monoclonal Fab
antibody fragment selected from the group consisting
of M14-H06, M15-E10, M16-C07, M23- FlO, M80-B03,
M93-D02, M96-C05, M97-D03 and M98-E12 or a reference
monoclonal antibody selected from the group consisting
of 1P2E7, 1P3B2, 1P4A3, 1P4A12 and 1P5B10, from
binding to RON, or an isolated antibody or
antigen-binding fragment thereof which specifically
binds to RON, where the antibody or fragment thereof
comprises an antigen binding domain identical to that
of a monoclonal Fab antibody fragment selected from
the group consisting of M14-H06, M15-E10, M16-C07,
M23-F10, M80-B03, M93-D02, M96-C05, M97- D03 and
M98-E12 or a reference monoclonal antibody selected
from the group consisting of 1P2E7, 1P3B2, 1P4A3,
1P4A12 and 1P5B10.[0447] In certain embodiments an
antibody of the present invention which specifically
binds to RON or a variant thereof inhibits MSP from
binding to RON. In a further embodiment, an antibody
of the present invention which specifically binds to
RON or a variant thereof expressed on a cell, in
particular a tumor cell or tumor associated
macrophage, inhibits activation of downstream signal
transduction molecules involved in cell proliferation,
motility and/or metastasis. Such molecules include,
but are not limited to PB-K, Akt, mTOR and Rac. In a
further embodiment, an antibody of the present
invention which specifically binds to RON or a variant
thereof expressed on a cell, in particular a tumor
cell or tumor associated macrophage, inhibits
activation of the Ras/MAPK signaling pathway. In a
further embodiment, an antibody of the present
invention which specifically binds to RON or a variant
thereof expressed on a cell, in particular a tumor
cell or tumor associated macrophage, inhibits
activation of the src signaling pathway. In a further
embodiment, an antibody of the present invention which
specifically binds to RON or a variant thereof
expressed on a cell, in particular a tumor cell or
tumor associated macrophage, inhibits activation of
the b-catenin signaling pathway. In still a further
embodiment, an antibody of the present invention which
specifically binds to RON or a variant thereof
expressed on a cell, in particular a tumor cell or
tumor associated macrophage, inhibits the interaction
of RON with MSP. In another embodiment, an antibody of
the present invention which specifically binds to RON
or a variant thereof expressed on a cell, in
particular a tumor cell or tumor associated
macrophage, inhibits the activation of a RON-activated
pathway including the PI3-K/Akt pathway, the Ras/MAPK
pathway, the src pathway, the Fak pathway and the
b-catenin signaling pathway hi yet another embodiment,
an antibody of the present invention which
specifically binds to RON or a variant thereof
expressed on a cell, in particular a tumor cell or
tumor associated macrophage, inhibits phosphorylation
or activation of Erk 1/2. In yet a further embodiment,
an antibody of the present invention which
specifically binds to RON or a variant thereof
expressed on a cell, in particular a tumor cell or
tumor associated macrophage, inhibits cell
proliferation, motility, and/or metastasis. In yet a
further embodiment, an antibody of the present
invention which specifically binds to RON or a variant
thereof expressed on a cell, in particular a tumor
cell or tumor associated macrophage, promotes
apoptosis or anoikis. hi yet a further embodiment, an
antibody of the present invention which specifically
binds to RON or a variant thereof expressed on a cell,
in particular a tumor cell or tumor associated
macrophage, blocks VEGF secretion. In yet a further
embodiment, an antibody of the present invention which
specifically binds to RON or a variant thereof
expressed on a cell, in particular a tumor cell or
tumor associated macrophage, blocks activity of other
receptor kinases including but not limited to EGFR,
TGFb receptor and Met. In yet a furtherembodiment, an
antibody of the present invention which specifically
binds to RON or a variant thereof expressed on a cell,
in particular a tumor cell or tumor associated
macrophage, induces cytotoxic nitric oxide (NO)
secretion. In yet a further embodiment, an antibody of
the present invention which specifically binds to RON
or a variant thereof expressed on a cell, in
particular a tumor cell or tumor associated
macrophage, induces IL- 12 secretion. In yet a further
embodiment, an antibody of the present invention which
specifically binds to RON or a variant thereof
expressed on a cell, in particular a tumor cell or
tumor associated macrophage, blocks MSP secretion.
[0448] An antibody of the present invention which
specifically binds to RON or a variant thereof, to be
used in treatment methods disclosed herein can be
prepared and used as a therapeutic agent that stops,
reduces, prevents, or inhibits cellular activities
involved in cellular hyperproliferation, e.g.,
cellular activities that induce the altered or
abnormal pattern of vascularization that is often
associated with hyperproliferative diseases or
disorders. [0449] Antibodies or immunospecific
fragments thereof of the present invention include,
but are not limited to monoclonal, chimeric or
humanized antibodies, and fragments of antibodies that
bind specifically to tumor-associated proteins such as
RON. The antibodies may be monovalent, bivalent,
polyvalent, or bifunctional antibodies, and the
antibody fragments include Fab F(ab')2, and Fv. [0450]
Therapeutic antibodies according to the invention can
be used in unlabeled or unconjugated form, or can be
coupled or linked to cytotoxic moieties such as
radiolabels and biochemical cytotoxins to produce
agents that exert therapeutic effects. [0451] In
certain embodiments, an antibody, or immunospecific
fragment thereof of the invention includes an antigen
binding domain. An antigen binding domain is formed by
antibody variable regions that vary from one antibody
to another. Naturally occurring antibodies comprise at
least two antigen binding domains, i.e., they are at
least bivalent. As used herein, the term "antigen
binding domain" includes a site that specifically
binds an epitope on an antigen (e.g. , a cell surface
or soluble antigen). The antigen binding domain of an
antibody typically includes at least a portion of an
immunoglobulin heavy chain variable region and at
least a portion of an immunoglobulin light chain
variable region. The binding site formed by these
variable regions determines the specificity of the
antibody. [0452] The present invention provides
methods for treating various hyperproliferative
disorders, e.g., by inhibiting tumor growth, in a
mammal, comprising, consisting essentially of, or
consisting of administering to the mammal an effective
amount of a antibody or antigen-binding fragment
thereof which specifically or preferentially binds to
RON, e.g., human RON.[0453] The present invention is
more specifically directed to a method of treating a
hyperproliferative disease, e.g., inhibiting or
preventing tumor formation, tumor growth, tumor
invasiveness, and/or metastasis formation, in an
animal, e.g., a mammal, e.g., a human, comprising,
consisting essentially of, or consisting of
administering to an animal in need thereof an
effective amount of a an antibody or immunospecific
fragment thereof, which specifically or preferentially
binds to one or more epitopes of RON. [0454] hi other
embodiments, the present invention includes a method
for treating a hyperproliferative disease, e.g.,
inhibiting tumor formation, tumor growth, tumor
invasiveness, and/or metastasis formation in an
animal, e.g., a human patient, where the method
comprises administering to an animal in need of such
treatment an effective amount of a composition
comprising, consisting essentially of, or consisting
of, in addition to a pharmaceutically acceptable
carrier, an antibody, or immunospecific fragment
thereof, which specifically binds to at least one
epitope of RON, where the epitope comprises, consists
essentially of, or consists of at least about four to
five amino acids amino acids of SEQ ID NO:1, SEQ E)
NO:2 or SEQ ID NO:1 13, at least seven, at least nine,
or between at least about 15 to about 30 amino acids
of SEQ ID NO:1, SEQ ID NO:2 or SEQ ID NO: 113. The
amino acids of a given epitope of SEQ ID NO:1, SEQ ID
NO:2 or SEQ ID NO:1 13 as described may be, but need
not be contiguous. [0455] In certain embodiments, the
at least one epitope of RON comprises, consists
essentially of, or consists of a non-linear epitope
formed by the extracellular domain of RON as expressed
on the surface of a cell. Thus, in certain embodiments
the at least one epitope of RON comprises, consists
essentially of, or consists of at least 4, at least 5,
at least 6, at least 7, at least 8, at least 9, at
least 10, at least 15, at least 20, at least 25,
between about 15 to about 30, or at least 10, 15, 20,
25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85,
90, 95, or 100 contiguous or non-contiguous amino
acids of SEQ ID NO:1, SEQ ID NO:2 or SEQ ID NO: 113,
where non contiguous amino acids form an epitope
through protein folding. [0456] In other embodiments,
the present invention includes a method for treating a
hyperproliferative disease, e.g., inhibiting tumor
formation, tumor growth, tumor invasiveness, and/or
metastasis formation in an animal, e.g., a human
patient, where the method comprises administering to
an animal in need of such treatment an effective
amount of a composition comprising, consisting
essentially of, or consisting of, in addition to a
pharmaceutically acceptable carrier, an antibody, or
immunospecific fragment thereof, which specifically
binds to at least one epitope of RON, where the
epitope comprises, consists essentially of, or
consists of, in addition to one, two, three, four,
five, six or more contiguous or non-contiguous amino
acids of SEQ ID NO:1, SEQ ID NO:2 or SEQ ID NO: 113 as
described above, and an additionalmoiety which
modifies the protein, e.g., a carbohydrate moiety may
be included such that the binding molecule binds with
higher affinity to modified target protein than it
does to an unmodified version of the protein.
Alternatively, the binding molecule does not bind the
unmodified version of the target protein at all.
[0457] More specifically, the present invention
provides a method of treating cancer in a human,
comprising administering to a human in need of
treatment a composition comprising an effective amount
of an RON-specific antibody or immunospecific fragment
thereof, and a pharmaceutically acceptable carrier.
Types of cancer to be treated include, but are not
limited to, stomach cancer, renal cancer, brain
cancer, bladder cancer, colon cancer, lung cancer,
breast cancer, pancreatic cancer, ovarian cancer, and
prostate cancer. [0458] In certain embodiments, an
antibody or fragment thereof binds specifically to at
least one epitope of RON or fragment or variant
described above, i.e., binds to such an epitope more
readily than it would bind to an unrelated, or random
epitope; binds preferentially to at least one epitope
of RON or fragment or variant described above, i.e.,
binds to such an epitope more readily than it would
bind to a related, similar, homologous, or analogous
epitope; competitively inhibits binding of a reference
antibody which itself binds specifically or
preferentially to a certain epitope of RON or fragment
or variant described above; or binds to at least one
epitope of RON or fragment or variant described above
with an affinity characterized by a dissociation
constant KD of less than about 5 x 10~2 M, about 10~2
M, about 5 x 10 3M, about 10 3 M, about 5 x 10 4M,
about 10 4 M, about 5 x 10 5 M, about 10 5 M, about 5
x 10 6 M, about 10 6 M, about 5 x 10 7M, about 10 7M,
about 5 x 10 8 M, about 10 8 M, about 5 x 10 9 M,
about 10 9 M, about 5 x 10 10M, about 10 10M, about 5
x 10 11M, about 10 1 1M, about 5 x 10 12M, about 10
12M, about 5 x 10 13 M, about 10 13 M, about 5 x lO14
M, about 10 14 M, about 5 x 10 15 M, or about 10 15 M.
As used in the context of antibody binding
dissociation constants, the term "about" allows for
the degree of variation inherent in the methods
utilized for measuring antibody affinity. For example,
depending on the level of precision of the
instrumentation used, standard error based on the
number of samples measured, and rounding error, the
term "about 10 2 M" might include, for example, from
0.05 M to 0.005 M. In certain embodiments, antibodies
and fragments thereof of the present invention
cross-react with RON proteins of other species from
which they were raised, e.g., an antibody or fragment
thereof which specifically binds to human RON also
binds to murine RON. Other suitable antibodies or
fragments thereof of the present invention include
those that are highly species specific. [0459] hi
specific embodiments, antibodies or immunospecific
fragments thereof disclosed herein bind RON
polypeptides or fragments or variants thereof with an
off rate (k(off)) of lessthan or equal to 5 X 10 2 sec
1 , 10 2 sec 1 , 5 X 10 3 sec 1 or 10 3 sec 1 . Other
antibodies or immunospecific fragments thereof
disclosed herein bind RON polypeptides or fragments or
variants thereof with an off rate (k(off)) of less
than or equal to 5 X 10 4 sec 1, 10 4 sec 1, 5 X 105
sec 1 , or 10 5 sec 1 5 X 10 6 sec 1 , 10 6 sec 1, 5 X
10 7 sec 1 or 10 7 sec 1 . [0460] hi other
embodiments, antibodies or immunospecific fragments
thereof disclosed herein bind RON polypeptides or
fragments or variants thereof with an on rate (k(on))
of greater than or equal to 103 M 1 sec 1, 5 X 103M 1
sec 1, 104 M 1 sec 1 or 5 X 104 M 1 sec 1 . Other
antibodies or immunospecific fragments thereof for use
in the diagnostic and treatment methods disclosed
herein bind RON polypeptides or fragments or variants
thereof with an on rate (k(on)) greater than or equal
to 105 M 1 sec 1 , 5 X 105M 1 sec 1, 106M 1 sec 1, or
5 X 106 M 1 sec 1 or 107M 1 sec i [0461] hi various
embodiments, one or more binding molecules as
described above is an antagonist of RON activity, for
example, binding of an antagonist RON antibody to RON
as expressed on a tumor cell inhibits binding of MSP,
inhibits activation of molecules downstream in the
signal transduction pathway, e.g., PB-K, Akt, Ras,
MAPK, src, Fak, b-catenin, and ERK 1/2, or inhibits
tumor cell proliferation, motility or metastasis. IX.
DIAGNOSTIC OR PROGNOSTIC METHODS USING RON-SPECIFIC
BINDING MOLECULES AND NUCLEIC ACID AMPLIFICATION
ASSAYS [0462] RON-specific antibodies, or fragments,
derivatives, or analogs thereof, can be used for
diagnostic purposes to detect, diagnose, or monitor
diseases, disorders, and/or conditions associated with
the aberrant expression and/or activity of RON. RON
expression is increased in tumor tissue and other
neoplastic conditions. [0463] RON-specific antibodies
or fragments thereof, are useful for diagnosis,
treatment, prevention and/or prognosis of
hyperproliferative disorders in mammals, preferably
humans. Such disorders include, but are not limited
to, cancer, neoplasms, tumors and/or as described
under elsewhere herein, especially RON-associated
cancers such as stomach cancer, brain cancer, bladder
cancer, colon cancer, lung cancer, breast cancer,
pancreatic cancer, ovarian cancer, and prostate
cancer. [0464] For example, as disclosed herein, RON
expression is associated with at least stomach, brain,
bladder, colon, lung, breast, pancreatic, ovarian, and
prostate tumor tissues. Accordingly, antibodies (and
antibody fragments) directed against RON may be used
to detect particular tissues expressing increased
levels of RON. These diagnostic assays may be
performed in vivo or in vitro, such as, for example,
on blood samples, biopsy tissue or autopsy
tissue.[0465] Thus, the invention provides a
diagnostic method useful during diagnosis of a cancers
and other hyperproliferative disorders, which involves
measuring the expression level of RON protein or
transcript in tissue or other cells or body fluid from
an individual and comparing the measured expression
level with a standard RON expression levels in normal
tissue or body fluid, whereby an increase in the
expression level compared to the standard is
indicative of a disorder. [0466] One embodiment
provides a method of detecting the presence of
abnormal hyperproliferative cells, e.g., precancerous
or cancerous cells, in a fluid or tissue sample,
comprising assaying for the expression of RON in
tissue or body fluid samples of an individual and
comparing the presence or level of RON expression in
the sample with the presence or level of RON
expression in a panel of standard tissue or body fluid
samples, where detection of RON expression or an
increase in RON expression over the standards is
indicative of aberrant hyperproliferative cell growth.
[0467] More specifically, the present invention
provides a method of detecting the presence of
abnormal hyperproliferative cells in a body fluid or
tissue sample, comprising (a) assaying for the
expression of RON in tissue or body fluid samples of
an individual using RON-specif c antibodies or
immunospecific fragments thereof of the present
invention, and (b) comparing the presence or level of
RON expression in the sample with a the presence or
level of RON expression in a panel of standard tissue
or body fluid samples, whereby detection of RON
expression or an increase in RON expression over the
standards is indicative of aberrant hyperproliferative
cell growth. [0468] With respect to cancer, the
presence of a relatively high amount of RON protein in
biopsied tissue from an individual may indicate the
presence of a tumor or other malignant growth, may
indicate a predisposition for the development of such
malignancies or tumors, or may provide a means for
detecting the disease prior to the appearance of
actual clinical symptoms. A more definitive diagnosis
of this type may allow health professionals to employ
preventative measures or aggressive treatment earlier
thereby preventing the development or further
progression of the cancer. [0469] RON-specific
antibodies of the present invention can be used to
assay protein levels in a biological sample using
classical immunohistological methods known to those of
skill in the art (e.g., see Jalkanen, et al., J. Cell.
Biol. 101:976-985 (1985); Jalkanen, et al, J. Cell
Biol. 705:3087-3096 (1987)). Other antibody-based
methods useful for detecting protein expression
include immunoassays, such as the enzyme linked
immunosorbent assay (ELISA) and the radioimmunoassay
(RIA). Suitable antibody assay labels are known in the
art and include enzyme labels, such as, glucose
oxidase; radioisotopes, such as iodine (125I, 121 I),
carbon (14C),sulfur (35S), tritium (3H), indium
(112In), and technetium (99Tc); luminescent labels,
such as luminol; and fluorescent labels, such as
fluorescein and rhodamine, and biotin. Suitable assays
are described in more detail elsewhere herein. [0470]
One aspect of the invention is a method for the in
vivo detection or diagnosis of a hyperproliferative
disease or disorder associated with aberrant
expression of RON in an animal, preferably a mammal
and most preferably a human. In one embodiment,
diagnosis comprises: a) administering (for example,
parenterally, subcutaneously, or intraperitoneally) to
a subject an effective amount of a labeled antibody or
fragment thereof of the present invention, which
specifically binds to RON; b) waiting for a time
interval following the administering for permitting
the labeled binding molecule to preferentially
concentrate at sites in the subject where RON is
expressed (and for unbound labeled molecule to be
cleared to background level); c) determining
background level; and d) detecting the labeled
molecule in the subject, such that detection of
labeled molecule above the background level indicates
that the subject has a particular disease or disorder
associated with aberrant expression of RON. Background
level can be determined by various methods including
comparing the amount of labeled molecule detected to a
standard value previously determined for a particular
system. [0471] It will be understood in the art that
the size of the subject and the imaging system used
will determine the quantity of imaging moiety needed
to produce diagnostic images. In the case of a
radioisotope moiety, for a human subject, the quantity
of radioactivity injected will normally range from
about 5 to 20 millicuries of, e.g., 99Tc. The labeled
binding molecule, e.g., antibody or antibody fragment,
will then preferentially accumulate at the location of
cells which contain the specific protein. In vivo
tumor imaging is described in S.W. Burchiel et al,
"Immunopharmacokinetics of Radiolabeled Antibodies and
Their Fragments." (Chapter 13 in Tumor Imaging: The
Radiochemical Detection of Cancer, S. W. Burchiel and
B. A. Rhodes, eds., Masson Publishing Inc. (1982).
[0472] Depending on several variables, including the
type of label used and the mode of administration, the
time interval following the administration for
permitting the labeled molecule to preferentially
concentrate at sites in the subject and for unbound
labeled molecule to be cleared to background level is
6 to 48 hours or 6 to 24 hours or 6 to 12 hours. In
another embodiment the time interval following
administration is 5 to 20 days or 7 to 10 days. [0473]
Presence of the labeled molecule can be detected in
the patient using methods known in the art for in vivo
scanning. These methods depend upon the type of label
used. Skilled artisans will be able to determine the
appropriate method for detecting a particular label.
Methods and devices that may be used in the diagnostic
methods of the invention include, but are not
limitedto, computed tomography (CT), whole body scan
such as position emission tomography (PET), magnetic
resonance imaging (MRI), and sonography. [0474] In a
specific embodiment, the binding molecule is labeled
with a radioisotope and is detected in the patient
using a radiation responsive surgical instrument
(Thurston et al., U.S. Pat. No. 5,441,050). In another
embodiment, the binding molecule is labeled with a
fluorescent compound and is detected in the patient
using a fluorescence responsive scanning instrument.
In another embodiment, the binding molecule is labeled
with a positron emitting metal and is detected in the
patent using positron emission-tomography, hi yet
another embodiment, the binding molecule is labeled
with a paramagnetic label and is detected in a patient
using magnetic resonance imaging (MRI). [0475]
Antibody labels or markers for in vivo imaging of RON
expression include those detectable by X-radiography,
nuclear magnetic resonance imaging (NMR), MRI,
CAT-scans or electron spin resonance imaging (ESR).
For X-radiography, suitable labels include
radioisotopes such as barium or cesium, which emit
detectable radiation but are not overtly harmful to
the subject. Suitable markers for NMR and ESR. include
those with a detectable characteristic spin, such as
deuterium, which may be incorporated into the antibody
by labeling of nutrients for the relevant hybridoma.
Where in vivo imaging is used to detect enhanced
levels of RON expression for diagnosis in humans, it
may be preferable to use human antibodies or
"humanized" chimeric monoclonal antibodies as
described elsewhere herein. [0476] In a related
embodiment to those described above, monitoring of an
already diagnosed disease or disorder is carried out
by repeating any one of the methods for diagnosing the
disease or disorder, for example, one month after
initial diagnosis, six months after initial diagnosis,
one year after initial diagnosis, etc. [0477] Where a
diagnosis of a disorder, including diagnosis of a
tumor, has already been made according to conventional
methods, detection methods as disclosed herein are
useful as a prognostic indicator, whereby patients
continuing to exhibiting enhanced RON expression will
experience a worse clinical outcome relative to
patients whose expression level decreases nearer the
standard level. [0478] By "assaying the expression
level of the tumor associated RON polypeptide" is
intended qualitatively or quantitatively measuring or
estimating the level of RON polypeptide in a first
biological sample either directly (e.g., by
determining or estimating absolute protein level) or
relatively (e.g., by comparing to the cancer
associated polypeptide level in a second biological
sample). Preferably, RON polypeptide expression level
in the first biological sample is measured or
estimated and compared to a standard RON polypeptide
level, the standard being taken from asecond
biological sample obtained from an individual not
having the disorder or being determined by averaging
levels from a population of individuals not having the
disorder. As will be appreciated in the art, once the
"standard" RON polypeptide level is known, it can be
used repeatedly as a standard for comparison. [0479]
By "biological sample" is intended any biological
sample obtained from an individual, cell line, tissue
culture, or other source of cells potentially
expressing RON. As indicated, biological samples
include body fluids (such as sera, plasma, urine,
synovial fluid and spinal fluid), and other tissue
sources which contain cells potentially expressing
RON. Methods for obtaining tissue biopsies and body
fluids from mammals are well known in the art. [0480]
In an additional embodiment, antibodies, or
immunospecific fragments of antibodies directed to a
conformational epitope of RON may be used to
quantitatively or qualitatively detect the presence of
RON gene products or conserved variants or peptide
fragments thereof. This can be accomplished, for
example, by immunofluoresence techniques employing a
fluorescently labeled antibody coupled with light
microscopic, flow cytometric, or fluorimetric
detection. [0481] Cancers that may be diagnosed,
and/or prognosed using the methods described above
include but are not limited to, stomach cancer, renal
cancer, brain cancer, bladder cancer, colon cancer,
lung cancer, breast cancer, pancreatic cancer, ovarian
cancer, and prostate cancer. X. IMMUNOASSAYS [0482]
RON-specific antibodies or immunospecific fragments
thereof disclosed herein may be assayed for
immunospecific binding by any method known in the art.
The immunoassays which can be used include but are not
limited to competitive and non-competitive assay
systems using techniques such as western blots,
radioimmunoassays, ELISA (enzyme linked immunosorbent
assay), "sandwich" immunoassays, immunoprecipitation
assays, precipitin reactions, gel diffusion precipitin
reactions, immunodiffusion assays, agglutination
assays, complementfixation assays, immunoradiometric
assays, fluorescent immunoassays, protein A
immunoassays, to name but a few. Such assays are
routine and well known in the art (see, e.g., Ausubel
et al., eds, Current Protocols in Molecular Biology,
John Wiley & Sons, Inc., New York, Vol. 1 (1994),
which is incorporated by reference herein in its
entirety). Exemplary immunoassays are described
briefly below (but are not intended by way of
limitation). [0483] Immunoprecipitation protocols
generally comprise lysing a population of cells in a
lysis buffer such as RIPA buffer (1% NP-40 or Triton
X-100, 1% sodium deoxycholate, 0.1% SDS, 0.15 M NaCl,
0.01 M sodium phosphate at pH 7.2, 1% Trasylol)
supplemented with protein phosphatase and/or protease
inhibitors (e.g., EDTA, PMSF, aprotinin, sodium
vanadate), addingthe antibody of interest to the cell
lysate, incubating for a period of time (e.g., 1-4
hours) at 4.degree. C , adding protein A and/or
protein G sepharose beads to the cell lysate,
incubating for about an hour or more at 4.degree. C ,
washing the beads in lysis buffer and resuspending the
beads in SDS/sample buffer. The ability of the
antibody of interest to immunoprecipitate a particular
antigen can be assessed by, e.g., western blot
analysis. One of skill in the art would be
knowledgeable as to the parameters that can be
modified to increase the binding of the antibody to an
antigen and decrease the background (e.g.,
pre-clearing the cell lysate with sepharose beads).
For further discussion regarding immunoprecipitation
protocols see, e.g., Ausubel et al., eds, Current
Protocols in Molecular Biology, John Wiley & Sons,
Inc., New York, Vol. 1 (1994) at 10.16.1. [0484]
Western blot analysis generally comprises preparing
protein samples, electrophoresis of the protein
samples in a polyacrylamide gel (e.g., 8%-20% SDS-PAGE
depending on the molecular weight of the antigen),
transferring the protein sample from the
polyacrylamide gel to a membrane such as
nitrocellulose, PVDF or nylon, blocking the membrane
in blocking solution (e.g., PBS with 3% BSA or non-fat
milk), washing the membrane in washing buffer (e.g.,
PBSTween 20), blocking the membrane with primary
antibody (the antibody of interest) diluted in
blocking buffer, washing the membrane in washing
buffer, blocking the membrane with a secondary
antibody (which recognizes the primary antibody, e.g.,
an anti-human antibody) conjugated to an enzymatic
substrate (e.g., horseradish peroxidase or alkaline
phosphatase) or radioactive molecule (e.g., 32p or
1251) diluted in blocking buffer, washing the membrane
in wash buffer, and detecting the presence of the
antigen. One of skill in the art would be
knowledgeable as to the parameters that can be
modified to increase the signal detected and to reduce
the background noise. For further discussion regarding
western blot protocols see, e.g., Ausubel et al., eds,
Current Protocols in Molecular Biology, John Wiley &
Sons, Inc., New York Vol. 1 (1994) at 10.8.1. [0485]
ELISAs comprise preparing antigen, coating the well of
a 96 well microtiter plate with the antigen, adding
the antibody of interest conjugated to a detectable
compound such as an enzymatic substrate (e.g.,
horseradish peroxidase or alkaline phosphatase) to the
well and incubating for a period of time, and
detecting the presence of the antigen. In ELISAs the
antibody of interest does not have to be conjugated to
a detectable compound; instead, a second antibody
(which recognizes the antibody of interest) conjugated
to a detectable compound may be added to the well.
Further, instead of coating the well with the antigen,
the antibody may be coated to the well. In this case,
a second antibody conjugated to a detectable compound
may be added following the addition of the antigen of
interest to the coated well. One of skill in the
artwould be knowledgeable as to the parameters that
can be modified to increase the signal detected as
well as other variations of ELISAs known in the art. F
or further discussion regarding ELISAs see, e.g.,
Ausubel et al., eds, Current Protocols in Molecular
Biology, John Wiley & Sons, Inc., New York, Vol. 1
(1994) at 11.2.1. [0486] The binding affinity of an
antibody to an antigen and the off-rate of an
antibody-antigen interaction can be determined by
competitive binding assays. One example of a
competitive binding assay is a radioimmunoassay
comprising the incubation of labeled antigen (e.g. ,
3H or 125I) with the antibody of interest in the
presence of increasing amounts of unlabeled antigen,
and the detection of the antibody bound to the labeled
antigen. The affinity of the antibody of interest for
a particular antigen and the binding off-rates can be
determined from the data by Scatchard plot analysis.
Competition with a second antibody can also be
determined using radioimmunoassays hi this case, the
antigen is incubated with antibody of interest is
conjugated to a labeled compound (e.g., 3H or 125I) in
the presence of increasing amounts of an unlabeled
second antibody. [0487] RON-specific antibodies may,
additionally, be employed histologically, as in
immunofluorescence, immunoelectron microscopy or
non-immunological assays, for in situ detection of
cancer antigen gene products or conserved variants or
peptide fragments thereof. In situ detection may be
accomplished by removing a histological specimen from
a patient, and applying thereto a labeled RON-specific
antibody or fragment thereof, preferably applied by
overlaying the labeled antibody (or fragment) onto a
biological sample. Through the use of such a
procedure, it is possible to determine not only the
presence of RON protein, or conserved variants or
peptide fragments, but also its distribution in the
examined tissue. Using the present 



invention, those of ordinary skill will readily
perceive that any of a wide variety of histological
methods (such as staining procedures) can be modified
in order to achieve such in situ detection. [0488]
Immunoassays and non-immunoassays for RON gene
products or conserved variants or peptide fragments
thereof will typically comprise incubating a sample,
such as a biological fluid, a tissue extract, freshly
harvested cells, or lysates of cells which have been
incubated in cell culture, in the presence of a
detectably labeled antibody capable of binding to RON
or conserved variants or peptide fragments thereof,
and detecting the bound antibody by any of a number of
techniques well-known in the art. [0489] The
biological sample may be brought in contact with and
immobilized onto a solid phase support or carrier such
as nitrocellulose, or other solid support which is
capable of immobilizing cells, cell particles or
soluble proteins. The support may then be washed with
suitable buffers followed by treatment with the
detectably labeled RON-specific antibody. Thesolid
phase support may then be washed with the buffer a
second time to remove unbound antibody. Optionally the
antibody is subsequently labeled. The amount of bound
label on solid support may then be detected by
conventional means. [0490] By "solid phase support or
carrier" is intended any support capable of binding an
antigen or an antibody. Well-known supports or
carriers include glass, polystyrene, polypropylene,
polyethylene, dextran, nylon, amylases, natural and
modified celluloses, polyacrylamides, gabbros, and
magnetite. The nature of the carrier can be either
soluble to some extent or insoluble for the purposes
of the present invention. The support material may
have virtually any possible structural configuration
so long as the coupled molecule is capable of binding
to an antigen or antibody. Thus, the support
configuration may be spherical, as in a bead, or
cylindrical, as in the inside surface of a test tube,
or the external surface of a rod. Alternatively, the
surface may be flat such as a sheet, test strip, etc.
Preferred supports include polystyrene beads. Those
skilled in the art will know many other suitable
carriers for binding antibody or antigen, or will be
able to ascertain the same by use of routine
experimentation. [0491] The binding activity of a
given lot of RON-specific antibody may be determined
according to well known methods. Those skilled in the
art will be able to determine operative and optimal
assay conditions for each determination by employing
routine experimentation. [0492] There are a variety of
methods available for measuring the affinity of an
antibodyantigen interaction, but relatively few for
determining rate constants. Most of the methods rely
on either labeling antibody or antigen, which
inevitably complicates routine measurements and
introduces uncertainties in the measured quantities.
[0493] Surface plasmon reasonance (SPR) as performed
on BIAcore offers a number of advantages over
conventional methods of measuring the affinity of
antibody- antigen interactions: (i) no requirement to
label either antibody or antigen; (ii) antibodies do
not need to be purified in advance, cell culture
supernatant can be used directly; (iii) real-time
measurements, allowing rapid semi-quantitative
comparison of different monoclonal antibody
interactions, are enabled and are sufficient for many
evaluation purposes; (iv) biospecific surface can be
regenerated so that a series of different monoclonal
antibodies can easily be compared under identical
conditions; (v) analytical procedures are fully
automated, and extensive series of measurements can be
performed without user intervention. BIAapplications
Handbook, version AB (reprinted 1998), BIACORE code
No. BR- 100 1-86; BIAtechnology Handbook, version AB
(reprinted 1998), BIACORE code No. BR- 100 1-84.
[0494] SPR based binding studies require that one
member of a binding pair be immobilized on a sensor
surface. The binding partner immobilized is referred
to as the ligand. The bindingpartner in solution is
referred to as the analyte. In some cases, the ligand
is attached indirectly to the surface through binding
to another immobilized molecule, which is referred as
the capturing molecule. SPR response reflects a change
in mass concentration at the detector surface as
analytes bind or dissociate. [0495] Based on SPR,
real-time BIAcore measurements monitor interactions
directly as they happen. The technique is well suited
to determination of kinetic parameters. Comparative
affinity ranking is extremely simple to perform, and
both kinetic and affinity constants can be derived
from the sensorgram data. [0496] When analyte is
injected in a discrete pulse across a ligand surface,
the resulting sensorgram can be divided into three
essential phases: (i) Association of analyte with
ligand during sample injection; (ii) Equilibrium or
steady state during sample injection, where the rate
of analyte binding is balanced by dissociation from
the complex; (iii) Dissociation of analyte from the
surface during buffer flow. [0497] The association and
dissociation phases provide information on the
kinetics of analyteligand interaction (ka and kd, the
rates of complex formation and dissociation, kd/ka =
KD) . The equilibrium phase provides information on
the affinity of the analyte-ligand interaction (KD) .
[0498] BIAevaluation software provides comprehensive
facilities for curve fitting using both numerical
integration and global fitting algorithms. With
suitable analysis of the data, separate rate and
affinity constants for interaction can be obtained
from simple BIAcore investigations. The range of
affinities measurable by this technique is very broad
ranging from mM to pM. [0499] Epitope specificity is
an important characteristic of a monoclonal antibody.
Epitope mapping with BIAcore, in contrast to
conventional techniques using radioimmunoassay, ELISA
or other surface adsorption methods, does not require
labeling or purified antibodies, and allows multi-site
specificity tests using a sequence of several
monoclonal antibodies. Additionally, large numbers of
analyses can be processed automatically. [0500]
Pair-wise binding experiments test the ability of two
MAbs to bind simultaneously to the same antigen. MAbs
directed against separate epitopes will bind
independently, whereas MAbs directed against identical
or closely related epitopes will interfere with each
other's binding. These binding experiments with
BIAcore are straightforward to carry out. [0501] For
example, one can use a capture molecule to bind the
first Mab, followed by addition of antigen and second
MAb sequentially. The sensorgrams will reveal: 1. how
much of the antigen binds to first Mab, 2. to what
extent the second MAb binds to the surface-attached
antigen, 3. if the second MAb does not bind, whether
reversing the order of the pair-wise test alters the
results.[0502] Peptide inhibition is another technique
used for epitope mapping. This method can complement
pair-wise antibody binding studies, and can relate
functional epitopes to structural features when the
primary sequence of the antigen is known. Peptides or
antigen fragments are tested for inhibition of binding
of different MAbs to immobilized antigen. Peptides
which interfere with binding of a given MAb are
assumed to be structurally related to the epitope
defined by that MAb. XI. PHARMACEUTICAL COMPOSITIONS
AND ADMINISTRATION METHODS [0503] Methods of preparing
and administering RON-specific antibodies or
immunospecific fragments thereof to a subject in need
thereof are well known to or are readily determined by
those skilled in the art. The route of administration
of the binding molecule, e.g., binding polypeptide,
e.g., RON-specific antibody or immunospecific fragment
thereof may be, for example, oral, parenteral, by
inhalation or topical. The term parenteral as used
herein includes, e.g., intravenous, intraarterial,
intraperitoneal, intramuscular, subcutaneous, rectal
or vaginal administration. While all these forms of
administration are clearly contemplated as being
within the scope of the invention, a form for
administration would be a solution for injection, in
particular for intravenous or intraarterial injection
or drip. Usually, a suitable pharmaceutical
composition for injection may comprise a buffer (e.g.
acetate, phosphate or citrate buffer), a surfactant
(e.g. polysorbate), optionally a stabilizer agent
(e.g. human albumin), etc. However, in other methods
compatible with the teachings herein, binding
molecules, e.g., binding polypeptides, e.g.,
RON-specific antibodies or immunospecific fragments
thereof can be delivered directly to the site of the
adverse cellular population thereby increasing the
exposure of the diseased tissue to the therapeutic
agent. [0504] Preparations for parenteral
administration includes sterile aqueous or non-aqueous
solutions, suspensions, and emulsions. Examples of
non-aqueous solvents are propylene glycol,
polyethylene glycol, vegetable oils such as olive oil,
and injectable organic esters such as ethyl oleate.
Aqueous carriers include water, alcoholic/aqueous
solutions, emulsions or suspensions, including saline
and buffered media. In the subject invention,
pharmaceutically acceptable carriers include, but are
not limited to, 0.01-0. IM and preferably 0.05M
phosphate buffer or 0.8% saline. Other common
parenteral vehicles include sodium phosphate
solutions, Ringer's dextrose, dextrose and sodium
chloride, lactated Ringer's, or fixed oils.
Intravenous vehicles include fluid and nutrient
replenishers, electrolyte replenishers, such as those
based on Ringer's dextrose, and the like.
Preservatives and other additives may also be present
such as for example, antimicrobials, antioxidants,
chelating agents, and inert gases and the like.[0505]
More particularly, pharmaceutical compositions
suitable for injectable use include sterile aqueous
solutions (where water soluble) or dispersions and
sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersions. In such
cases, the composition must be sterile and should be
fluid to the extent that easy syringability exists. It
should be stable under the conditions of manufacture
and storage and will preferably be preserved against
the contaminating action of microorganisms, such as
bacteria and fungi. The carrier can be a solvent or
dispersion medium containing, for example, water,
ethanol, polyol (e.g., glycerol, propylene glycol, and
liquid polyethylene glycol, and the like), and
suitable mixtures thereof. The proper fluidity can be
maintained, for example, by the use of a coating such
as lecithin, by the maintenance of the required
particle size in the case of dispersion and by the use
of surfactants. Suitable formulations for use in the
therapeutic methods disclosed herein are described in
Remington's Pharmaceutical Sciences, Mack Publishing
Co., 16th ed. (1980). [0506] Prevention of the action
of microorganisms can be achieved by various
antibacterial and antifungal agents, for example,
parabens, chlorobutanol, phenol, ascorbic acid,
thimerosal and the like. In many cases, it will be
preferable to include isotonic agents, for example,
sugars, polyalcohols, such as mannitol, sorbitol, or
sodium chloride in the composition. Prolonged
absorption of the injectable compositions can be
brought about by including in the composition an agent
which delays absorption, for example, aluminum
monostearate and gelatin. [0507] hi any case, sterile
injectable solutions can be prepared by incorporating
an active compound {e.g., a binding molecule, e.g., a
binding polypeptide, e.g., RON-specific antibody or
immunospecific fragment thereof, by itself or in
combination with other active agents) in the required
amount in an appropriate solvent with one or a
combination of ingredients enumerated herein, as
required, followed by filtered sterilization.
Generally, dispersions are prepared by incorporating
the active compound into a sterile vehicle, which
contains a basic dispersion medium and the required
other ingredients from those enumerated above. In the
case of sterile powders for the preparation of sterile
injectable solutions, the preferred methods of
preparation are vacuum drying and freeze-drying, which
yields a powder of an active ingredient plus any
additional desired ingredient from a previously
sterile-filtered solution thereof. The preparations
for injections are processed, filled into containers
such as ampoules, bags, bottles, syringes or vials,
and sealed under aseptic conditions according to
methods known in the art. Further, the preparations
may be packaged and sold in the form of a kit such as
those described in co-pending U.S.S.N. 09/259,337
(US-2002-0 102208 Al), which is incorporated herein by
reference in its entirety. Such articles of
manufacture will preferably have labels or package
inserts indicatingthat the associated compositions are
useful for treating a subject suffering from, or
predisposed to autoimmune or neoplastic disorders.
[0508] Effective doses of the compositions of the
present invention, for treatment of hyperproliferative
disorders as described herein vary depending upon many
different factors, including means of administration,
target site, physiological state of the patient,
whether the patient is human or an animal, other
medications administered, and whether treatment is
prophylactic or therapeutic. Usually, the patient is a
human but non-human mammals including transgenic
mammals can also be treated. Treatment dosages may be
titrated using routine methods known to those of skill
in the art to optimize safety and efficacy. [0509] For
treatment of hyperproliferative disorders with an
antibody or fragment thereof, the dosage can range,
e.g., from about 0.0001 to 100 mg/kg, and more usually
0.01 to 5 mg/kg (e.g., 0.02 mg/kg, 0.25 mg/kg, 0.5
mg/kg, 0.75 mg/kg, lmg/kg, 2 mg/kg, etc.), of the host
body weight. For example dosages can be 1 mg/kg body
weight or 10 mg/kg body weight or within the range of
1-10 mg/kg, preferably at least 1 mg/kg. Doses
intermediate in the above ranges are also intended to
be within the scope of the invention. Subjects can be
administered such doses daily, on alternative days,
weekly or according to any other schedule determined
by empirical analysis. An exemplary treatment entails
administration in multiple dosages over a prolonged
period, for example, of at least six months.
Additional exemplary treatment regimes entail
administration once per every two weeks or once a
month or once every 3 to 6 months. Exemplary dosage
schedules include 1-10 mg/kg or 15 mg/kg on
consecutive days, 30 mg/kg on alternate days or 60
mg/kg weekly. In some methods, two or more monoclonal
antibodies with different binding specificities are
administered simultaneously, in which case the dosage
of each antibody administered falls within the ranges
indicated. [0510] RON-specific antibodies or
immunospecific fragments thereof disclosed herein can
be administered on multiple occasions. Intervals
between single dosages can be weekly, monthly or
yearly. Intervals can also be irregular as indicated
by measuring blood levels of target polypeptide or
target molecule in the patient. In some methods,
dosage is adjusted to achieve a plasma polypeptide
concentration of 1-1000 mg/ml and in some methods
25-300 mg/ml. Alternatively, binding molecules can be
administered as a sustained release formulation, in
which case less frequent administration is required.
Dosage and frequency vary depending on the halflife of
the antibody in the patient. The half-life of a
binding molecule can also be prolonged via fusion to a
stable polypeptide or moiety, e.g., albumin or PEG. In
general, humanized antibodies show the longest
half-life, followed by chimeric antibodies and
nonhuman antibodies. In one embodiment, the binding
molecules of the invention can be administered in
unconjugated form,In another embodiment, the binding
molecules, e.g., binding polypeptides, e.g.,
RON-specific antibodies or immunospecif  c fragments
thereof for use in the methods disclosed herein can be
administered multiple times in conjugated form. In
still another embodiment, the binding molecules of the
invention can be administered in unconjugated form,
then in conjugated form, or vise versa. [0511] The
dosage and frequency of administration can vary
depending on whether the treatment is prophylactic or
therapeutic. In prophylactic applications,
compositions comprising antibodies or a cocktail
thereof are administered to a patient not already in
the disease state or in a pre-disease state to enhance
the patient's resistance. Such an amount is defined to
be a "prophylactic effective dose." In this use, the
precise amounts again depend upon the patient's state
of health and general immunity, but generally range
from 0.1 to 25 mg per dose, especially 0.5 to 2.5 mg
per dose. A relatively low dosage is administered at
relatively infrequent intervals over a long period of
time. Some patients continue to receive treatment for
the rest of their lives. [0512] hi therapeutic
applications, a relatively high dosage {e.g., from
about 1 to 400 mg/kg of binding molecule, e.g.,
antibody per dose, with dosages of from 5 to 25 mg
being more commonly used for radioimmunoconjugates and
higher doses for cytotoxin-drug conjugated molecules)
at relatively short intervals is sometimes required
until progression of the disease is reduced or
terminated, and preferably until the patient shows
partial or complete amelioration of symptoms of
disease. Thereafter, the patent can be administered a
prophylactic regime. [0513] In one embodiment, a
subject can be treated with a nucleic acid molecule
encoding an RON-specific antibody or immunospecific
fragment thereof (e.g., in a vector). Doses for
nucleic acids encoding polypeptides range from about
10 ng to 1 g, 100 ng to 100 mg, 1 mg to 10 mg, or
30-300 mg DNA per patient. Doses for infectious viral
vectors vary from 10-100, or more, virions per dose.
[0514] Therapeutic agents can be administered by
parenteral, topical, intravenous, oral, subcutaneous,
intraarterial, intracranial, intraperitoneal,
intranasal or intramuscular means for prophylactic
and/or therapeutic treatment. In some methods, agents
are injected directly into a particular tissue where
RON-expressing cells have accumulated, for example
intracranial injection. Intramuscular injection or
intravenous infusion are preferred for administration
of antibody. In some methods, particular therapeutic
antibodies are injected directly into the cranium. In
some methods, antibodies are administered as a
sustained release composition or device, such as a
Medipad(tm) device.[0515] RON antibodies or fragments
thereof of the invention can optionally be
administered in combination with other agents that are
effective in treating the disorder or condition in
need of treatment (e.g., prophylactic or therapeutic).
[0516] Effective single treatment dosages (i.e.,
therapeutically effective amounts) of 90Y-labeled
binding polypeptides range from between about 5 and
about 75 mCi, more preferably between about 10 and
about 40 mCi. Effective single treatment non-marrow
ablative dosages of 131 Ilabeled antibodies range from
between about 5 and about 70 mCi, more preferably
between about 5 and about 40 mCi. Effective single
treatment ablative dosages (i.e., may require
autologous bone marrow transplantation) of 131
I-labeled antibodies range from between about 30 and
about 600 mCi, more preferably between about 50 and
less than about 500 mCi. In conjunction with a
chimeric antibody, owing to the longer circulating
half life vis-a-vis murine antibodies, an effective
single treatment non-marrow ablative dosages of
iodine-131 labeled chimeric antibodies range from
between about 5 and about 40 mCi, more preferably less
than about 30 mCi. Imaging criteria for, e.g., the 111
i label, are typically less than about 5 mCi. [0517]
While a great deal of clinical experience has been
gained with 131 I and 90Y, other radiolabels are known
in the art and have been used for similar purposes.
Still other radioisotopes are used for imaging. For
example, additional radioisotopes which are compatible
with the scope of the instant invention include, but
are not limited to, 123I, 125I, 32P, 57Co, 64Cu, 67Cu,
77Br, 8 1Rb, 8 1Kr, 87Sr, 113In, 127Cs, 129Cs, 132I,
197Hg, 203Pb, 206Bi, 177Lu, 186Re, 212Pb, 212Bi, 47Sc,
105Rh, 109Pd, 153Sm, 188Re, 199Au, 225Ac, 211At, and
213Bi. In this respect alpha, gamma and beta emitters
are all compatible with in the instant invention.
Further, in view of the instant disclosure it is
submitted that one skilled in the art could readily
determine which radionuclides are compatible with a
selected course of treatment without undue
experimentation. To this end, additional radionuclides
which have already been used in clinical diagnosis
include 125I, 123I, 99Tc, 43K, 52Fe, 67Ga, 68Ga, as
well as 111 In. Antibodies have also been labeled with
a variety of radionuclides for potential use in
targeted immunotherapy (Peirersz et al. Immunol. Cell
Biol. 65: 111-125 (1987)). These radionuclides include
188Re and 186Re as well as 199Au and 67Cu to a lesser
extent. U.S. Patent No. 5,460,785 provides additional
data regarding such radioisotopes and is incorporated
herein by reference. [0518] Whether or not
RON-specific antibodies or immunospecific fragments
thereof disclosed herein are used in a conjugated or
unconjugated form, it will be appreciated that a major
advantage of the present invention is the ability to
use these molecules in myelosuppressed patients,
especially those who are undergoing, or have
undergone, adjunct therapies such as radiotherapy or
chemotherapy. That is, the beneficial delivery profile
(i.e. relatively short serumdwell time, high binding
affinity and enhanced localization) of the molecules
makes them particularly useful for treating patients
that have reduced red marrow reserves and are
sensitive to myelotoxicity. In this regard, the unique
delivery profile of the molecules make them very
effective for the administration of radiolabeled
conjugates to myelosuppressed cancer patients. As
such, the RON-specific antibodies or immunospecific
fragments thereof disclosed herein are useful in a
conjugated or unconjugated form in patients that have
previously undergone adjunct therapies such as
external beam radiation or chemotherapy. In other
preferred embodiments, binding molecules, e.g.,
binding polypeptides, e.g., RON-specific antibodies or
immunospecific fragments thereof (again in a
conjugated or unconjugated form) may be used in a
combined therapeutic regimen with chemotherapeutic
agents. Those skilled in the art will appreciate that
such therapeutic regimens may comprise the sequential,
simultaneous, concurrent or coextensive administration
of the disclosed antibodies or other binding molecules
and one or more chemotherapeutic agents. Particularly
preferred embodiments of this aspect of the invention
will comprise the administration of a radiolabeled
binding polypeptide. [0519] While RON-specific
antibodies or immunospecific fragments thereof may be
administered as described immediately above, it must
be emphasized that in other embodiments conjugated and
unconjugated binding molecules may be administered to
otherwise healthy patients as a first line therapeutic
agent. In such embodiments binding molecules may be
administered to patients having normal or average red
marrow reserves and/or to patients that have not, and
are not, undergoing adjunct therapies such as external
beam radiation or chemotherapy. [0520] However, as
discussed above, selected embodiments of the invention
comprise the administration of RON-specific antibodies
or immunospecific fragments thereof to myelosuppressed
patients or in combination or conjunction with one or
more adjunct therapies such as radiotherapy or
chemotherapy (i.e. a combined therapeutic regimen). As
used herein, the administration of RON-specific
antibodies or immunospecific fragments thereof in
conjunction or combination with an adjunct therapy
means the sequential, simultaneous, coextensive,
concurrent, concomitant or contemporaneous
administration or application of the therapy and the
disclosed binding molecules. Those skilled in the art
will appreciate that the administration or application
of the various components of the combined therapeutic
regimen may be timed to enhance the overall
effectiveness of the treatment. For example,
chemotherapeutic agents could be administered in
standard, well known courses of treatment followed
within a few weeks by radioimmunocohjugates described
herein. Conversely, cytotoxin-conjugated binding
molecules could be administered intravenously followed
by tumor localized external beam radiation. In
yetother embodiments, binding molecules may be
administered concurrently with one or more selected
chemotherapeutic agents in a single office visit. A
skilled artisan (e.g. an experienced oncologist) would
be readily be able to discern effective combined
therapeutic regimens without undue experimentation
based on the selected adjunct therapy and the
teachings of the instant specification. [0521] In this
regard it will be appreciated that the combination of
a binding molecule (with or without cytotoxin) and the
chemotherapeutic agent may be administered in any
order and within any time frame that provides a
therapeutic benefit to the patient. That is, the
chemotherapeutic agent and RON-specific antibody or
immunospecific fragment thereof, may be administered
in any order or concurrently. In selected embodiments
RON-specific antibodies or immunospecific fragments
thereof of the present invention will be administered
to patients that have previously undergone
chemotherapy. In yet other embodiments, RON-specific
antibodies or immunospecific fragments thereof of the
present invention will be administered substantially
simultaneously or concurrently with the
chemotherapeutic treatment. For example, the patient
may be given the binding molecule while undergoing a
course of chemotherapy. In preferred embodiments the
binding molecule will be administered within 1 year of
any chemotherapeutic agent or treatment. In other
preferred embodiments the polypeptide will be
administered within 10, 8, 6, 4, or 2 months of any
chemotherapeutic agent or treatment. In still other
preferred embodiments the binding molecule will be
administered within 4, 3, 2 or 1 week of any
chemotherapeutic agent or treatment. In yet other
embodiments the binding molecule will be administered
within 5, 4, 3, 2 or 1 days of the selected
chemotherapeutic agent or treatment. It will further
be appreciated that the two agents or treatments may
be administered to the patient within a matter of
hours or minutes (i.e. substantially simultaneously).
[0522] Moreover, in accordance with the present
invention a myelosuppressed patient shall be held to
mean any patient exhibiting lowered blood counts.
Those skilled in the art will appreciate that there
are several blood count parameters conventionally used
as clinical indicators of myelosuppression and one can
easily measure the extent to which myelosuppression is
occurring in a patient. Examples of art accepted
myelosuppression measurements are the Absolute
Neutrophil Count (ANC) or platelet count. Such
myelosuppression or partial myeloablation may be a
result of various biochemical disorders or diseases
or, more likely, as the result of prior chemotherapy
or radiotherapy. In this respect, those skilled in the
art will appreciate that patients who have undergone
traditional chemotherapy typically exhibit reduced red
marrow reserves. As discussed above, such subjects
often cannot be treated using optimal levels of
cytotoxin (i.e.radionuclides) due to unacceptable side
effects such as anemia or immunosuppression that
result in increased mortality or morbidity. [0523]
More specifically conjugated or unconjugated
RON-specific antibodies or immunospecific fragments
thereof of the present invention may be used to
effectively treat patients having ANCs lower than
about 2000/mm3 or platelet counts lower than about
150,000/ mm3. More preferably RON-specific antibodies
or immunospecific fragments thereof of the present
invention may be used to treat patients having ANCs of
less than about 1500/ mm3, less than about 1000/mm3 or
even more preferably less than about 500/ mm3.
Similarly, RONspecific antibodies or immunospecific
fragments thereof of the present invention may be used
to treat patients having a platelet count of less than
about 75,000/mm , less than about 50,000/mm or even
less than about 10,000/mm3. In a more general sense,
those skilled in the art will easily be able to
determine when a patient is myelosuppressed using
government implemented guidelines and procedures.
[0524] As indicated above, many myelosuppressed
patients have undergone courses of treatment including
chemotherapy, implant radiotherapy or external beam
radiotherapy. In the case of the latter, an external
radiation source is for local irradiation of a
malignancy. For radiotherapy implantation methods,
radioactive reagents are surgically located within the
malignancy, thereby selectively irradiating the site
of the disease. In any event, RON-specific antibodies
or immunospecific fragments thereof of the present
invention may be used to treat disorders in patients
exhibiting myelosuppression regardless of the cause.
[0525] In this regard it will further be appreciated
that RON-specific antibodies or immunospecific
fragments thereof of the present invention may be used
in conjunction or combination with any
chemotherapeutic agent or agents (e.g. to provide a
combined therapeutic regimen) that eliminates,
reduces, inhibits or controls the growth of neoplastic
cells in vivo. As discussed, such agents often result
in the reduction of red marrow reserves. This
reduction may be offset, in whole or in part, by the
diminished myelotoxicity of the compounds of the
present invention that advantageously allow for the
aggressive treatment of neoplasias in such patients.
In other embodiments, radiolabeled immunoconjugates
disclosed herein may be effectively used with
radiosensitizers that increase the susceptibility of
the neoplastic cells to radionuclides. For example,
radiosensitizing compounds may be administered after
the radiolabeled binding molecule has been largely
cleared from the bloodstream but still remains at
therapeutically effective levels at the site of the
tumor or tumors. [0526] With respect to these aspects
of the invention, exemplary chemotherapeutic agents
that are compatible with the instant invention include
alkylating agents, vinca alkaloids (e.g.,vincristine
and vinblastine), procarbazine, methotrexate and
prednisone. The four-drug combination MOPP
(mechlethamine (nitrogen mustard), vincristine
(Oncovin), procarbazine and prednisone) is very
effective in treating various types of lymphoma and
comprises a preferred embodiment of the present
invention. In MOPP-resistant patients, ABVD (e.g.,
adriamycin, bleomycin, vinblastine and dacarbazine),
ChIVPP (chlorambucil, vinblastine, procarbazine and
prednisone), CABS (lomustine, doxorubicin, bleomycin
and streptozotocin), MOPP plus ABVD, MOPP plus ABV
(doxorubicin, bleomycin and vinblastine) or BCVPP
(carmustine, cyclophosphamide, vinblastine,
procarbazine and prednisone) combinations can be used.
Arnold S. Freedman and Lee M. Nadler, Malignant
Lymphomas, in Harrison's Principles of Internal
Medicine 1774-1788 (Kurt J . Isselbacher et al, eds.,
13th ed. 1994) and V. T. DeVita et al, (1997) and the
references cited therein for standard dosing and
scheduling. These therapies can be used unchanged, or
altered as needed for a particular patient, in
combination with one or more RON-specific antibodies
or immunospecific fragments thereof of the present
invention. [0527] Additional regimens that are useful
in the context of the present invention include use of
single alkylating agents such as cyclophosphamide or
chlorambucil, or combinations such as CVP
(cyclophosphamide, vincristine and prednisone), CHOP
(CVP and doxorubicin), C-MOPP (cyclophosphamide,
vincristine, prednisone and procarbazine), CAP-BOP
(CHOP plus procarbazine and bleomycin), m-BACOD (CHOP
plus methotrexate, bleomycin and leucovorin),
ProMACE-MOPP (prednisone, methotrexate, doxorubicin,
cyclophosphamide, etoposide and leucovorin plus
standard MOPP), ProMACE-CytaBOM (prednisone,
doxorubicin, cyclophosphamide, etoposide, cytarabine,
bleomycin, vincristine, methotrexate and leucovorin)
and MACOP-B (methotrexate, doxorubicin,
cyclophosphamide, vincristine, fixed dose prednisone,
bleomycin and leucovorin). Those skilled in the art
will readily be able to determine standard dosages and
scheduling for each of these regimens. CHOP has also
been combined with bleomycin, methotrexate,
procarbazine, nitrogen mustard, cytosine arabinoside
and etoposide. Other compatible chemotherapeutic
agents include, but are not limited to, 2-
chlorodeoxyadenosine (2-CDA), 2'-deoxycoformycin and
fludarabine. [0528] For patients with intermediate-
and high-grade malignancies, who fail to achieve
remission or relapse, salvage therapy is used. Salvage
therapies employ drugs such as cytosine arabinoside,
cisplatin, carboplatin, etoposide and ifosfamide given
alone or in combination. In relapsed or aggressive
forms of certain neoplastic disorders the following
protocols are often used: IMVP-16 (ifosfamide,
methotrexate and etoposide), MIME (methyl-gag,
ifosfamide, methotrexate and etoposide), DHAP
(dexamethasone, high dose cytarabine and cisplatin),
ESHAP (etoposide, methylpredisolone, HD cytarabine,
cisplatin), CEPP(B) (cyclophosphamide,etoposide,
procarbazine, prednisone and bleomycin) and CAMP
(lomustine, mitoxantrone, cytarabine and prednisone)
each with well known dosing rates and schedules.
[0529] The amount of chemotherapeutic agent to be used
in combination with the RON-specific antibodies or
immunospecific fragments thereof of the present
invention may vary by subject or may be administered
according to what is known in the art. See, for
example, Bruce A Chabner et al, Antineoplastic Agents,
in Goodman & Gilman's The Pharmacological Basis of
Therapeutics 1233-1287 (Joel G. Hardman et al, eds.,
9th ed. (1996)). [0530] hi another embodiment, an
RON-specific antibody or immunospecific fragment
thereof of the present invention is administered in
conjunction with a biologic. Biologies useful in the
treatment of cancers are known in the art and a
binding molecule of the invention may be administered,
for example, in conjunction with such known biologies.
[0531] For example, the FDA has approved the following
biologies for the treatment of breast cancer:
Herceptin(r) (trastuzumab, Genentech Inc., South San
Francisco, CA; a humanized monoclonal antibody that
has anti-tumor activity in HER2-positive breast
cancer); Faslodex(r) (fulvestrant, AstraZeneca
Pharmaceuticals, LP, Wilmington, DE; an
estrogen-receptor antagonist used to treat breast
cancer); Arimidex(r) (anastrozole, AstraZeneca
Pharmaceuticals, LP; a nonsteroidal aromatase
inhibitor which blocks aromatase, an enzyme needed to
make estrogen); Aromasin(r) (exemestane, Pfizer Inc.,
New York, NY; an irreversible, steroidal aromatase
inactivator used in the treatment of breast cancer);
Femara(r) (letrozole, Novartis Pharmaceuticals, East
Hanover, NJ; a nonsteroidal aromatase inhibitor
approved by the FDA to treat breast cancer); and
Nolvadex(r) (tamoxifen, AstraZeneca Pharmaceuticals,
LP; a nonsteroidal antiestrogen approved by the FDA to
treat breast cancer). Other biologies with which the
binding molecules of the invention may be combined
include: Avastin(tm) (bevacizumab, Genentech Inc.; the
first FDA-approved therapy designed to inhibit
angiogenesis); and Zevalin(r) (ibritumomab tiuxetan,
Biogen Idee, Cambridge, MA; a radiolabeled monoclonal
antibody currently approved for the treatment of
B-cell lymphomas). [0532] In addition, the FDA has
approved the following biologies for the treatment of
colorectal cancer: Avastin(tm); Erbitux(tm)
(cetuximab, ImClone Systems Inc., New York, NY, and
Bristol- Myers Squibb, New York, NY; is a monoclonal
antibody directed against the epidermal growth factor
receptor (EGFR)); Gleevec(r) (imatinib mesylate; a
protein kinase inhibitor); and Ergamisol(r)
(levamisole hydrochloride, Janssen Pharmaceutica
Products, LP, Titusville, NJ; an immunomodulator
approved by the FDA in 1990 as an adjuvant treatment
in combination with 5- fluorouracil after surgical
resection in patients with Dukes' Stage C colon
cancer).[0533] For use in treatment of Non-Hodgkin's
Lymphomas currently approved therapies include:
Bexxar(r) (tositumomab and iodine 1-131 tositumomab,
GlaxoSmithKline, Research Triangle Park, NC; a
multi-step treatment involving a mouse monoclonal
antibody (tositumomab) linked to a radioactive
molecule (iodine 1-131)); Intron(r) A (interferon
alfa-2b, Schering Corporation, Kenilworth, NJ; a type
of interferon approved for the treatment of follicular
non-Hodgkin's lymphoma in conjunction with
anthracycline-containing combination chemotherapy
(e.g., cyclophosphamide, doxorubicin, vincristine, and
prednisone [CHOP])); Rituxan(r) (rituximab, Genentech
Inc., South San Francisco, CA, and Biogen Idee,
Cambridge, MA; a monoclonal antibody approved for the
treatment of non-Hodgkin's lymphoma; Ontak(r)
(denileukin diftitox, Ligand Pharmaceuticals Inc., San
Diego, CA; a fusion protein consisting of a fragment
of diphtheria toxin genetically fused to
interleukin-2); and Zevalin(r) (ibritumomab tiuxetan,
Biogen Idee; a radiolabeled monoclonal antibody
approved by the FDA for the treatment of B-cell
non-Hodgkin's lymphomas). [0534] For treatment of
Leukemia, exemplary biologies which may be used in
combination with the binding molecules of the
invention include Gleevec(r); Campath(r)-1H
(alemtuzumab, Berlex Laboratories, Richmond, CA; a
type of monoclonal antibody used in the treatment of
chronic Lymphocytic leukemia) hi addition, Genasense
(oblimersen, Genta Corporation, Berkley Heights, NJ; a
BCL-2 antisense therapy under development to treat
leukemia may be used (e.g., alone or in combination
with one or more chemotherapy drugs, such as
fludarabine and cyclophosphamide) may be administered
with the claimed binding molecules. [0535] For the
treatment of lung cancer, exemplary biologies include
Tarceva(tm) (erlotinib HCL, OSI Pharmaceuticals Inc.,
Melville, NY; a small molecule designed to target the
human epidermal growth factor receptor 1 (HERl)
pathway). [0536] For the treatment of multiple
myeloma, exemplary biologies include Velcade(r)
Velcade (bortezomib, Millennium Pharmaceuticals,
Cambridge MA; a proteasome inhibitor). Additional
biologies include Thalidomid(r) (thalidomide, Clegene
Corporation, Warren, NJ; an immunomodulatory agent and
appears to have multiple actions, including the
ability to inhibit the growth and survival of myeloma
cells and anti-angiogenesis). [0537] Other exemplary
biologies include the MOAB IMC-C225, developed by
ImClone Systems, Inc., New York, NY. [0538] As
previously discussed, RON-specif  c antibodies or
immunospecif  c fragments thereof of the present
invention, or recombinants thereof may be administered
in a pharmaceutically effective amount for the in vivo
treatment of mammalian hyperproliferative disorders.
In this regard, it will be appreciated that the
disclosed antibodies will be formulated so as to
facilitateadministration and promote stability of the
active agent. Preferably, pharmaceutical compositions
in accordance with the present invention comprise a
pharmaceutically acceptable, non-toxic, sterile
carrier such as physiological saline, non-toxic
buffers, preservatives and the like. For the purposes
of the instant application, a pharmaceutically
effective amount of RONspecific antibodies or
immunospecific fragments thereof of the present
invention, or recombinant thereof, conjugated or
unconjugated to a therapeutic agent, shall be held to
mean an amount sufficient to achieve effective binding
to a target and to achieve a benefit, e.g., to
ameliorate symptoms of a disease or disorder or to
detect a substance or a cell. In the case of tumor
cells, the binding molecule will be preferably be
capable of interacting with selected immunoreactive
antigens on neoplastic or immunoreactive cells, or on
non neoplastic cells, e.g., vascular cells associated
with neoplastic cells and provide for an increase in
the death of those cells. Of course, the
pharmaceutical compositions of the present invention
may be administered in single or multiple doses to
provide for a pharmaceutically effective amount of the
binding molecule. [0539] In keeping with the scope of
the present disclosure, RON-specific antibodies or
immunospecific fragments thereof of the present
invention may be administered to a human or other
animal in accordance with the aforementioned methods
of treatment in an amount sufficient to produce a
therapeutic or prophylactic effect. The RON-specific
antibodies or immunospecific fragments thereof of the
present invention can be administered to such human or
other animal in a conventional dosage form prepared by
combining the antibody of the invention with a
conventional pharmaceutically acceptable carrier or
diluent according to known techniques. It will be
recognized by one of skill in the art that the form
and character of the pharmaceutically acceptable
carrier or diluent is dictated by the amount of active
ingredient with which it is to be combined, the route
of administration and other well-known variables.
Those skilled in the art will further appreciate that
a cocktail comprising one or more species of binding
molecules according to the present invention may prove
to be particularly effective. [0540] The practice of
the present invention will employ, unless otherwise
indicated, conventional techniques of cell biology,
cell culture, molecular biology, transgenic biology,
microbiology, recombinant DNA, and immunology, which
are within the skill of the art. Such techniques are
explained fully in the literature. See, for example,
Molecular Cloning A Laboratory Manual, 2nd Ed.,
Sambrook et al., ed., Cold Spring Harbor Laboratory
Press: (1989); Molecular Cloning: A Laboratory Manual,
Sambrook et al., ed., Cold Springs Harbor Laboratory,
New York (1992), DNA Cloning, D. N. Glover ed.,
Volumes I and II (1985); Oligonucleotide Synthesis, M.
J . Gait ed., (1984); Mullis et al. U.S. Pat. No:
4,683,195; Nucleic Acid Hybridization, B. D. Hames &
S. J . Higgins eds. (1984); Transcription And
Translation, B.D. Hames & S. J. Higgins eds. (1984);
Culture Of Animal Cells, R. I . Freshney, Alan R.
Liss, Inc., (1987); Immobilized Cells And Enzymes, IRL
Press, (1986); B. Perbal, A Practical Guide To
Molecular Cloning (1984); the treatise, Methods In
Enzymology, Academic Press, Inc., N.Y.; Gene Transfer
Vectors For Mammalian Cells, J. H. Miller and M. P.
Calos eds., Cold Spring Harbor Laboratory (1987);
Methods In Enzymology, VoIs. 154 and 155 (Wu et al.
eds.); Immunochemical Methods In Cell And Molecular
Biology, Mayer and Walker, eds., Academic Press,
London (1987); Handbook Of Experimental Immunology,
Volumes I-IV, D. M. Weir and C. C. Blackwell, eds.,
(1986); Manipulating the Mouse Embryo, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, N.Y.,
(1986); and in Ausubel et al, Current Protocols in
Molecular Biology, John Wiley and Sons, Baltimore,
Maryland (1989). [0541] General principles of antibody
engineering are set forth in Antibody Engineering, 2nd
edition, C.A.K. Borrebaeck, Ed., Oxford Univ. Press
(1995). General principles of protein engineering are
set forth in Protein Engineering, A Practical
Approach, Rickwood, D., et al, Eds., IRL Press at
Oxford Univ. Press, Oxford, Eng. (1995). General
principles of antibodies and antibody-hapten binding
are set forth in: Nisonoff, A., Molecular Immunology,
2nd ed., Sinauer Associates, Sunderland, MA (1984);
and Steward, M.W., Antibodies, Their Structure and
Function, Chapman and Hall, New York, NY (1984).
Additionally, standard methods in immunology known in
the art and not specifically described are generally
followed as in Current Protocols in Immunology, John
Wiley & Sons, New York; Stites et al. (eds) , Basic
and Clinical -Immunology (8th ed.), Appleton & Lange,
Norwalk, CT (1994) and Mishell and Shiigi (eds),
Selected Methods in Cellular Immunology, W.H. Freeman
and Co., New York (1980). [0542] Standard reference
works setting forth general principles of immunology
include Current Protocols in Immunology, John Wiley &
Sons, New York; Klein, J., Immunology/ The Science of
SeIf-Nonself Discrimination, John Wiley & Sons, New
York (1982); Kennett, R., et al, eds., Monoclonal
Antibodies, Hybridoma: A New Dimension in Biological
Analyses, Plenum Press, New York (1980); Campbell, A.,
"Monoclonal Antibody Technology" in Burden, R., et al,
eds., Laboratory Techniques in Biochemistry and
Molecular Biology, Vol. 13, Elsevere, Amsterdam
(1984), Kuby Immunology 4th ed. Ed. Richard A.
Goldsby, Thomas J. Kindt and Barbara A. Osborne, H.
Freemand & Co. (2000); Roitt, L, Brostoff, J . and
Male D., Immunology 6th ed. London: Mosby (2001);
Abbas A., Abul, A. and Lichtman, A., Cellular and
Molecular Immunology Ed. 5, Elsevier Health Sciences
Division (2005); Kontermann and Dubel, Antibody
Engineering, Springer Verlan (2001); Sambrook and
Russell, Molecular Cloning: A Laboratory Manual Cold
Spring Harbor Press (2001); Lewin, Genes VIII,
Prentice Hall (2003); Harlow andLane, Antibodies: A
Laboratory Manual, Cold Spring Harbor Press (1988);
Dieffenbach and Dveksler, PCR Primer Cold Spring
Harbor Press (2003). [0543] All of the references
cited above, as well as all references cited herein,
are incorporated herein by reference in their
entireties. Examples Example 1 Generation and
Conversion of Phage-Display-Derived Fab Antibodies
[0544] Recombinant human and murine RON ectodomain
proteins were used to screen a human naive phagemid
Fab library containing 3.5 x 1010 unique clones (Nat
Biotechnol. 23(3):344-8 (2005)). Biotinylated RON
proteins were captured on streptavidin-coated magnetic
beads prior to incubation with the phage library.
Selections were performed as described previously (N t
Biotechnol. 23(3):344-8 (2005)). Three distinct
panning arms were followed using the human RON sema
ectodomain and the full-length murine ectodomain fused
to human IgGl Fc (muRON-Fc) (R&D Systems, Inc.) Arm 1
panned on the human RON sema domain protein for 3
rounds. Arm 2 panned on the muRON-Fc protein for three
rounds. Arm 3 panned on the human protein for two
rounds, and the murine protein for the third round.
After 3 rounds of panning, the 479 bp gene III stump
was removed by MIuI digestion, and the vector was
religated for soluble Fab expression in TGl cells.
ELISA analysis of 960 clones from the human RON sema
domain panning (arm 1) yielded 314 positive clones,
containing 52 unique sequences. ELISA analysis of 1920
clones from arms 2 and 3 yielded 282 positive clones,
containing 65 unique sequences. Unique clones were
purified and binding was reconfirmed to recombinant
human RON sema ectodomain and muRON-Fc by ELISA as
well as CHO cells stably transfected with full-length
human and murine RON. Based on the binding data, four
clones isolated from arm 1 and five clones isolated
from arms 2 and 3 were selected for further analysis:
M93-D02, M96-C05, M97-D03, M98-E12, M14-H06, M15-E10,
M16-C07, M23-F10 and M80- B03. Example 2 Generation of
Murine Monoclonal Antibodies Immunization and Blood
Sampling [0545] Nine week old female Rbf mice (Jackson
Labs, Bar Harbor, ME) were immunized intraperitoneally
(IP) with 40.5mg of hRON-10 His (R&D Systems, Inc.)
immobilized onto 25 ml Talon metal chelating resin
(Clonetech) with a final bead density of 1.6 mg/ml
resin.Subsequently, two additional injections were
administered at 25 mg IP, also with a final bead
density of 1.6 mg/ml resin. The two 25 mg injections
were followed by a pre-fusion administration of 50 mg
IP in RIBI adjuvant three days prior to harvesting
lymphatic tissue. [0546] Serum samples from the
immunized mice were collected before the first
immunization, seven days after the first boost, after
each of the following two immunizations and just prior
to lymphocyte collection via the retro orbital plexus
collection method. Serum titers were measured 



using an ELISA and a FACS assay. Solid Phase Assay
("ELISA) [0547] Maxisorp, 96-well microtiter plates
(Nunc) were coated overnight with 50 ml/well of a 1
mg/ml sample of hRON-10 His in Dulbecco's Phosphate
Buffer, pH 7.2. Plates were then emptied and washed
three times with a solution of 0.05% Tween-20 in PBS,
pH 7.2, using an Embla automated plate washer
(Skatron). Following the wash procedure, wells were
filled with a filtered 1% BSA in PBS, pH 7.2, blocking
solution and allowed to incubate for 1 hour at room
temperature. Following the plate block, the plates
were flicked clear and 50 ml serial dilutions of
serum, pre-serum, control samples or diluted mAb
supernatants in blocking buffer (from monoclonal
producing hybridomas) was immediately added; ELISA
plates were allowed to incubate for 1 hour at room
temperature. Plates were washed four times as
described above, after which 50 ml 1:5000 dilution of
goat anti-mouse IgG-HRP (Jackson Labs) in blocking
buffer was added to each well and again allowed to
incubate for 1 hour at room temperature. Plates were
washed five times as described above, followed by the
addtion of 50 ml Ultra TMB (Pierce) substrate and then
allowed to catalyze for approximately 10 minutes. The
enzyme reaction was killed by adding equal volume 2.0
N H SO4, and plates were read at 450 nm on a
Spectramax 384 Plus (Molecular Devices) automated
plate scanner. ELISA analysis was completed using
Softmax Pro (Molecular Devices) analysis software.
Flow Cytometric Assay [0548] Flow cytometry assays
were carried out on SW480 and HT1080 cell lines. Cell
isolation was performed by lifiting cell monolayers
from T162 flasks (Nunclon) by first removing the
growth media and washing the cell monolayer gently
with 20 ml of sterile PBS twice to remove cell debris
and metabolized growth media. After each wash, the PBS
washes were gently removed by aspiration. Then, 10 ml
of the non-enzymatic Cell Dissociation Buffer (Sigma,
cat C5914) was added to each flask and allowed to
incubate for 2-5 minutes with periodic tapping and
shaking to release the cell monolayer from the tissue
culture plastic. Fifteen to 20 ml growthmedia was
added to each flask and the cells were gently mixed
prior to transfer into a 50 ml sterile tube. Cells
were centrifuged at 1200 RPM for 4 minutes to sediment
the cell pellet. Cells were washed in 20 ml sterile
PBS twice prior to counting and suspending into FACS
buffer (1% BSA in PBS). [0549] In order to visualize
flourescence, cell staining was performed. All cell
staining steps were performed on ice or at 4 0C.
First, the washed cells were counted using trypan blue
exclusion on a hemocytometer and suspended to l-2xlO
6/ml in FACS buffer and plated 50 ul per well into
either 96-well V or U bottom plates. Next, 50 ml of
the primary antibody (diluted purified control
antibody, serum antibody or mAb supernatant) was added
to each well and the plate was left on ice for 30
minutes. The cells were washed three times. Each wash
cycle was conducted by adding 150 ml FAC buffer to
each well, centrifuging the plate at 1300 rpm for 4
minutes, discarding the supernatant and tapping the
cell pellets loose, adding 200 ml FACS buffer to each
well, and then centrifuging the plate at 1300 rpm for
4 minutes. After the third wash, the supernatant was
discarded and the cell pellets were tapped loose.
Next, 50 ml of a working solution (1:200 as per
manufacturer recommendation) of the secondary antibody
was added to each well. Species-specific fluorescein
(FITC) or phycoerythrin (PE)-conjugated second
antibody from Jackson Lab were used. After addition of
the secondary antibody, the plates were covered with
foil, shaken and then stored on ice or at 4 0C for 30
minutes. The cells were then washed three times (as
described above) before fixing. To fix the cells, 200
ml of fixative buffer (1% paraformaldehyde in PBS) was
added to each well. Then, the plates were then shaken
and read by flow cytometry or stored at 4 C. Plates
were read in 48 or 72 hours. The following antibody
controls were used in these assays: mouse immune
serum, mouse pre serum, murine mAb 691 (R&D).
Hvbridoma Development [0550] FL653, an APRT-
derivative of a Ig-/ HGPRT- Balb/c mouse myeloma cell
line, and SP2/0-Agl4, an Ig-/ HGPRT- Balb/c mouse
myeloma cell line, were cultured in 10% fetal bovine
serum in Dulbecco's modified Eagle's medium (DMEM,
Sigma Chemical Co., St. Louis, MO) containing 4500
mg/L glucose, L-glutamine, and 20 mg/ml 8-azaguanine
(Sigma Chemical Co.) for at least 10 days prior to
lymphocyte cell fusion experiments. Myeloma cells were
cultured in a Series II(tm) model water jacketed
incubator (Forma Scientific, Marietta, OH) which had
been programmed to maintain a 37 C, 98% humid
environment with a 7% CO2 in air atmosphere.[0551]
Mice that screened positive in ELISA and FACS for
antibodies specific to the hRON 10 His antigen were
sacrificed and splenic B-lymphocytes aseptically
harvested. Splenic Blymphocytes were washed and
prepared for use in PEG mediated lymphocyte somatic
cell fusions, being fused to either the FL653 or
SP2/0-Agl4 myeloma, as per Kennet, et al. {Monoclonal
Antibody: A New Dimension in Biological Analyses,
Plenum Press, New York (1992)). Fused cells were
plated into 24-well sterile tissue culture plates
(Corning Glass Works, Corning, NY), and fed with
Adenine, Aminopterin and Thymidine (AAT) or
Hypoxanthine, Aminopterin and Thymidine containing
culture media, for FL653 or SP2/0-Agl4 myeloma based
fusions respectively. The cell culture environment was
maintained at 37 C, 98% humid environment with a 7%
CO2 in air atmosphere. [0552] After 10 days, AAT or
HAT resistant cultures were isolated and screened by
ELISA for immunoreactivity specific to both ELISA (R&D
form) and FACS (SW480 hRON +/ HT1080 hRON -) forms of
hRON, as previously described. Positive cultures were
subsequently cloned, expanded and frozen. Cloning was
performed by limiting dilution (~1 cell/well) and
microscopically scored upon growth to assure clonal
origin of the selected clones. Clones that screened
positive on both ELISA and FACS format assays were
expanded for freezing, subclass characterized using
IsoStrip Assay (Roche), assayed for monoclonal
production level and transferred to 1 Liter Cell Bags
(Lampire Biologicals Laboratories, Inc.) for milligram
level quantities of the selected monoclonal
antibodies. Example 3 Cloning of murine anti-human RON
function-blocking mAbs Cloning of murine hvbridoma
immunoglobulin variable regions [0553] Total cellular
RNA from murine hybridoma cells was prepared using a
Qiagen RNeasy mini kit following the manufacturer's
recommended protocol. cDNAs encoding the variable
regions of the heavy and light chains were cloned by
RT-PCR from total cellular RNA, using random hexamers
for priming of first strand cDNA. For PCR
amplification of the murine immunoglobulin variable
domains with intact signal sequences, a cocktail of
degenerate forward primers hybridizing to multiple
murine immunoglobulin gene family signal sequences and
a single back primer specific for the 5' end of the
murine constant domain. The PCR products were
gel-purified and subcloned into Invitrogen's pCR2.
ITOPO vector using their TOPO cloning kit following
the manufacturer's recommended protocol. Inserts from
multiple independent subclones were sequenced to
establish a consensus sequence. Deduced mature
immunoglobulin N-termini were consistent with those
determined by Edman degradation from the hybridoma.
Assignment to specific subgroups is based upon BLAST
analysis usingconsensus immunoglobulin variable domain
sequences from the Kabat database. CDRs are designated
using the Kabat definitions. 1P3B2.2 [0554] Shown
below as SEQ ID NO:54 is the 1P3B2.2 mature heavy
chain variable domain protein sequence, with CDRs
underlined: 1 EVQLQQSGPE LEKPGASVKI SCKASGYSFT GYNMNW
VKOS NGESLEWIGD 51 IDPYYGGTRY NOKFKG KATL TVDKSSSTAY
MQLKSLTSED SAVYYCAREG 101 RGFAYWGOGT LVTVSA [0555]
This is a murine subgroup II(A) heavy chain. Shown
below as SEQ ID NO:53 is the DNA sequence of the
1P3B2.2 heavy chain variable domain (from pYL363),
with its signal sequence underlined (heavy chain
encoded signal is MGWICIFLFLVSVTTGVHS (SEQ ID NO:
103)): 1
ATGGGTTGGATCTGTATCTTTCTCTTCCTCGTGTCAGTAACTACAGGTGT 51
CCACTCTGAGGTCCAGCTGCAGCAGTCTGGACCTGAGCTGGAGAAGCCTG 101
GCGCTTCAGTGAAAATATCCTGCAAGGCTTCTGGTTACTCATTCACTGGC 151
TACAACATGAACTGGGTGAAGCAGAGCAATGGAGAGAGCCTTGAGTGGAT 201
TGGAGATATTGATCCTTACTATGGTGGTACTAGGTACAACCAGAAGTTCA 251
AGGGCAAGGCCACATTGACTGTAGACAAATCCTCCAGCACAGCCTACATG 301
CAACTCAAGAGCCTGACATCTGAGGACTCTGCAGTCTATTACTGTGCAAG 351
AGAGGGGAGGGGTTTTGCTTACTGGGGCCAAGGGACTCTGGTCACTGTCT 401
CTGCA [0556] Shown below as SEQ ID NO:59 is the
1P3B2.2 mature light chain variable domain protein
sequence, with CDRs underlined: 1
DIOMTOSPASLSASVGETVTITC RASENIYSYLA WYOKKOGKSPOLLVYN
51 AKTSVEGVPSRFSGSGSGIQFSLKINSLQPEDFGSYYC HCOHHYGTLPT
F ioi GGGTKLEPC [0557] This is a murine subgroup V
kappa light chain. (Note the unusual unpaired cysteine
in CDR3.) Shown below as SEQ ID NO:58 is the DNA
sequence of the light chain variable domain (from
pYL359), with its signal sequence underlined (light
chain encoded signal is MRAPAQFLGL LLLWLTGARC (SEQ ID
NO: 104)): 1
ATGAGGGCCCCTGCTCAGTTCCTTGGGTTGCTGCTGCTGTGGCTTACAGG 51
TGCCAGATGT GACATCCAGATGACTCAGTCTCCAGCCTCCCTATCTGCAT
101 CTGTGGGAGAAACTGTCACCATCACATGTCGAGCAAGTGAGAATATTTAC
151 AGTTATTTAGCATGGTATCAGAAGAAACAGGGAAAATCTCCTCAACTCCT
201 GGTCTATAATGCAAAAACCTCAGTAGAAGGTGTGCCATCAAGGTTCAGTG
251 GCAGTGGATCAGGCATACAGTTTTCTCTGAAGATCAATAGCCTGCAGCCT
301 GAAGATTTTGGGAGTTATTACTGTCACTGTCAACATCATTATGGTACTCT
351 TCCGACGTTCGGTGGAGGCACCAAGCTGGAAATCAAA1P4A3.3
[0558] Shown below as SEQ ID NO:64 is the 1P4A3.3
mature heavy chain variable domain protein sequence,
with CDRs underlined: 1 EVQLQQSGPE LEKPGASVMI
SCKASGYSFT GYNMN WVKOS TGKSLEWIGD 51 IDPYYDGTRY NOKFKG
KATL TADKSSSTAY MQLKSLTSED SAVYYCTREG 101 RGFAYWGOGT
LVTVSA [0559] This is a murine subgroup II(A) heavy
chain. Shown below as SEQ ID NO:63 is the DNA sequence
of the 1P4A3.3 heavy chain variable domain (from
pYL367), with its signal sequence underlined (heavy
chain encoded signal is MGWSWVFLLI LSVTTGVHS (SEQ ID
NO: 105)): 1 ATGGGATGGA GCTGGGTCTT TCTCTTAATC
CTATCAGTAA CTACAGGTGT 5 1 CCACTCTGAG GTCCAGCTGC
AGCAGTCTGG ACCTGAGCTG GAGAAGCCTG 101 GCGCTTCAGT
GATGATATCC TGCAAGGCTT CTGGTTACTC ATTCACTGGC 151
TACAACATGAACTGGGTGAA GCAGAGCACT GGCAAGAGCC TTGAGTGGAT
201 TGGAGATATT GATCCTTACT ATGATGGTAC TAGGTACAAC
CAGAAGTTCA 251 AGGGCAAGGC CACATTGACT GCAGACAAAT
CCTCCAGCAC AGCCTACATG 301 CAGCTCAAGA GCCTGACATC
TGAAGACTCT GCAGTCTATT ACTGTACAAG 351 AGAGGGAAGA
GGGTTTGCTT ACTGGGGCCA AGGGACTCTG GTCACTGTCT 401 CTGCA
[0560] Shown below as SEQ ID NO:69 is the 1P4A3.3
mature light chain variable domain protein sequence,
with CDRs underlined: 1 DIQMTQSPAS LSASVGETVT
ITCRASENIY SYLAWYOQKO GKSPQLLVYN 51 AKTLAGGVPS
RFSGSGSGTQ FSLKINSLQP EDFGSYYCQH YYGTPLT FGA 101
GTKLELK [0561] This is a murine subgroup V kappa light
chain. Shown below as SEQ ID NO:68 is the DNA sequence
of the light chain variable domain (from pYL360), with
its signal sequence underlined (light chain encoded
signal is MRSPAQFLGL LLLWLTGARC (SEQ ID NO: 106)): 1
ATGAGGTCCC CAGCTCAGTT CCTTGGGTTG CTGCTGCTGT GGCTTACAGG
5 1 TGCCAGATGT GACATCCAGA TGACTCAGTC TCCAGCCTCC
CTATCTGCAT 101 CTGTGGGAGA AACTGTCACC ATCACATGTC
GAGCAAGTGA GAATATTTAC 151 AGTTATTTAG CATGGTATCA
GCAGAAACAG GGAAAATCTC CTCAGCTCCT 201
GGTCTATAATGCAAAAACCT TAGCAGGAGG TGTGCCATCA AGGTTCAGTG
251 GCAGTGGATCAGGCACACAG TTTTCTCTGA AGATCAACAG
CCTGCAGCCT 301 GAAGATTTTGGGAGTTATTA TTGTCAACAT
TATTATGGTA CTCCTCTCAC 351 GTTCGGTGCT GGGACCAAGC
TGGAGCTGAA A[0562] The 1P3B2.2 and 1P4A3.3 mAbs are
highly homologous. Shown below is the alignment of the
heavy chains of 1P3B2.2 (upper) and 1P4A3.3 (lower),
which share 94.8% identity: 1
EVQLQQSGPELEKPGASVKISCKASGYSFT GYNMNWVKQSNGESLEWIGD 5
0 M INIM 1
EVQLQQSGPELEKPGASVMISCKASGYSFTGYNirJWVKQSTGKSLEWIGD 5
0 5 1 IDPYYGGTRYNQKFKG
KATLTVDKSSSTAYMQLKSLTSEDSAVYYCAREG 1 0 0 Mi l l
MIMMMMI IM IM1111I l 111111111111111 I I I 51
IDPYYDGTRYNQKFKG KATLTADKSSSTAYMQLKSLTSEDSAVYYCTREG 1
00 101 RGFAY WGQGTLVTVSA 116 (SEQ ID NO: 54) 101 R MG
F IA MY W IG MQ G IT IL MV T IV IS MA 116 (SEQ ID NO:
64) [0563] Shown below is the alignment of the light
chains of 1P3B2.2 (upper) and 1P4A3.3 (lower), which
share 90.7% identity: 1 DIQMTQSPASLSASVGETVTITC
RASENIYSYLA WYQKKQGKSPQLLVYN 50 1
DIQMTQSPASLSASVGETVTITC RASENIYSYLA WYQQKQGKSPQLLVYN
50 51 AKTSVE GVPSRFSGSGSGIQFSLKINSLQPEDFGSYYC
HCQHHYGTLPT F 100 I I I IMMIMI IM I I l I l 1111I l
11I l 1111 Mh I I I l 51 AKTLAG
GVPSRFSGSGSGTQFSLKINSLQPEDFGSYYC. .QHYYGTPLT F 98 101
GGGTKLEIK 109 (SEQ ID NO: 59) 99 GAGTKLELK 107 (SEQ ID
NO: 69) 1P5B10.3 [0564] Shown below as SEQ ID NO:74 is
the 1P5B10.3 mature heavy chain variable domain
protein sequence, with CDRs underlined: 1 EVQLQQSGPE
LVKPGASMKI SCRAAGFSFT GYTMN WVKOS HGKSLEWIGL 51
INLNNGGTSH NOKFKG KATL TVDKSSSTAY MELLSLTSED
SAVYYCARWL 101 RRGGYAMDY W GOGISVTVSS [0565] This is a
murine subgroup FI(A) heavy chain. Shown below as SEQ
ID NO:73 is the DNA sequence of the 1P5B10.3 heavy
chain variable domain (from pYL358), with its signal
sequence underlined (heavy chain encoded signal is
MGCSWVMLFL LSGTAGVHS (SEQ ID NO: 107)): 1 ATGGGATGCA
GCTGGGTAAT GCTCTTCCTC CTGTCAGGAA CTGCAGGTGT 51
CCACTCTGAG GTCCAGCTAC AACAGTCTGG ACCTGAACTG GTGAAGCCTG
101 GAGCTTCAAT GAAGATATCC TGCAGGGCTG CTGGTTTCTC
ATTCACTGGC 151 TACACCATGA ACTGGGTGAA GCAGAGCCAT
GGAAAGAGCC TTGAGTGGAT 201 TGGACTTATT AATCTTAACA
ATGGTGGTAC TAGCCACAAC CAGAAGTTCA 251 AGGGCAAGGC
CACATTAACT GTAGACAAGT CATCCAGCAC AGCCTACATG301
GAGCTCCTCA GTCTGACATC TGAGGACTCT GCAGTCTATT ACTGTGCAAG
351 ATGGTTACGT CGTGGGGGCT ATGCTATGGA CTACTGGGGT
CAAGGAATTT 401 CAGTCACCGT CTCCTCA [0566] Shown below
as SEQ ID NO:79 is the 1P5B10.3 mature light chain
variable domain protein sequence, with CDRs
underlined: i DiLLTQSPAiLSVSPGERVS FSCRASONIG
TSIHWYOORTNGSPRLLPCY 5 1 ASESISGIPS RFSGSGSGTD
FTLSINSVES EDIADYYCQQ SDSWPLTF GA 101 GTKLELK [0567]
This is a murine subgroup I kappa light chain. Shown
below as SEQ ID NO:78 is the DNA sequence of the light
chain variable domain (from pYL368), with its signal
sequence underlined (light chain encoded signal is
MVSSAQFLVF LLFWIPASRG (SEQ ID NO: 108)): 1 ATGGTGTCCT
CAGCTCAGTT CCTTGTATTT TTGCTTTTCT GGATTCCAGC 5 1
CTCCAGAGGT GACATCTTGC TGACTCAGTC TCCAGCCATC CTGTCTGTGA
101 GTCCAGGAGA AAGAGTCAGT TTCTCCTGCA GGGCCAGTCA
GAACATTGGC 151 ACAAGCATAC ACTGGTATCA GCAAAGAACA
AATGGTTCTC CAAGGCTTCT 201 CATAAAGTAT GCTTCTGAGT
CTATCTCTGG GATCCCTTCC AGGTTTAGTG 251 GCAGTGGATC
AGGGACAGAT TTTACTCTTA GCATCAACAG TGTGGAGTCT 301
GAAGATATTG CAGATTATTA CTGTCAACAA AGTGATAGCT GGCCACTCAC
351 GTTTGGTGCT GGGACCAAGC TGGAGCTGAA A 1P4A12.2 [0568]
Shown below as SEQ ID NO:84 is the 1P4A12.2 mature
heavy chain variable domain protein sequence, with
CDRs underlined: 1 EVQLQQSGPE LVKPGASMKI SCKASGYSFT
GYTMNW VKOS HGKKLEWIGL 51 INPYNGGTIY NOKFKG KATL
TVDKSSSTAY MELLSLTSED SAVYYCARWL 101 RRGGYAMDY W
GOGASVTVSS [0569] This is a murine subgroup II(A)
heavy chain. Shown below as SEQ ID NO:83 is the DNA
sequence of the 1P5B10.3 heavy chain variable domain
(from pCN558), with its signal sequence underlined
(heavy chain encoded signal is MGCSCVMLFL LSGTAGVRS
(SEQ ID NO: 109)):
IATGGGATGCAGCTGTGTAATGCTCTTCCTCCTGTCAGGAACTGCAGGTGT
51CCGCTCTGAGGTCCAGCTGCAACAGTCTGGACCTGAGCTGGTGAAGCCTG
10 1GAGCTTCAATGAAGATATCCTGCAAGGCTTCTGGTTACTCATTCACTGGC
15ITACACCATGAACTGGGTGAAGCAGAGCCATGGAAAGAAGCTTGAGTGGAT
20ITGGACTTATTAATCCTTACAATGGTGGGACTATCTACAACCAGAAGTTCA
251AGGGCAAGGCCACATTAACTGTAGACAAGTCATCCAGCACAGCCTACATG
30IGAGCTCCTCAGTCTGACATCTGAGGACTCTGCAGTCTATTACTGTGCAAG
35IATGGTTACGACGTGGGGGCTATGCTATGGACTACTGGGGTCAAGGAGCCT
401CAGTCACCGTCTCCTCA[0570] Shown below as SEQ ID NO:89
is the 1P5B1O.3 mature light chain variable domain
protein sequence, with CDRs underlined: 1 DILLTQSPAI
LSVSPGERVS FSC RASOSIG TSm WYOQRT NGSPRLLIKF 5 1
ASESISGIPS RFSGSGSGTD FTLSINSVES EDIADYYCCiQ
SDSWPLTFGA 101 GTKLEVK [0571] This is a murine
subgroup kappa I light chain. Shown below as SEQ ID
NO:88 is the DNA sequence of the light chain variable
domain (from pCN559), with its signal sequence
underlined (light chain encoded signal is MVSSAQFLVF
LLFWIPASRG (SEQ ID NO:1 10)):
1ATGGTGTCCTCAGCTCAGTTCCTTGTATTTTTGCTTTTCTGGATTCCAGC
51CTCCAGAGGT GACATCTTGCTGACTCAGTCTCCAGCCATCCTGTCTGTGA
101GTCCAGGAGAAAGAGTCAGTTTCTCCTGCAGGGCCAGTCAGAGCATTGGC
15IACAAGCATACACTGGTATCAGCAAAGAACAAATGGTTCTCC AAGGCTTCT
20ICATAAAGTTTGCTTCTGAGTCTATCTCTGGGATCCCTTCCAGGTTTAGTG
251GCAGTGGATCAGGGACAGATTTTACTCTTAGCATCAACAGTGTGGAGTCT
301GAAGATATTGCAGATTATTACTGTCAACAAAGTGATAGCTGGCCACTCAC
351GTTCGGTGCTGGGACCAAGCTGGAGGTGAAA [0572] The 1P5B10.3
and 1P4A12.2 mAbs are highly homologous. Shown below
is the alignment of the heavy chains of 1P5B10.3
(upper) and 1P4A12.2 (lower), which share 92.5%
identity: 1 EVQLQQSGPELVKPGASMKISCRAAGFSFT
GYTMNWVKQSHGKSLEWIGL 50 MINI 1
EVQLQQSGPELVKPGASMKISCKASGYSFT GYTMNWVKQSHGKKLEWIGL 50
51 INLNNGGTSHNQKFKG KATLTVDKSSSTAYMELLSLTSEDSAVYYCARWL
100 51 INPYNGGTIYNQKFKG
KATLTVDKSSSTAYMELLSLTSEDSAVYYCARWL 100 101 RRGGYAMDY
WGQGI SVTVS S 12 0 (SEQ ID NO: 74) MM! ' ill mill 101
RRGGYAMDY WGQGASVTVS S 120 (SEQ ID NO: 84) [0573]
Shown below is the alignment of the light chains of
1P5B10.3 (upper) and 1P4A12.2 (lower), which share
97.2% identity: 1 DILLTQSPAILSVSPGERVSFSC RASQNIGTSIH
WYQQRTNGSPRLLIKY 50 1 DILLTQSPAILSVSPGERVSFSC
RASQSIGTSIH WYQQRTNGSPRLLIKF 50 51 ASESIS
GIPSRFSGSGSGTDFTLSINSVESEDIADYYC QQSDSWPLT FGA 100
MMMMI IMI IMMIMIMI I I IMIMIMMIMMMIMM 51 ASESIS
GIPSRFSGSGSGTDFTLSINSVESEDIADYYC QQSDSWPLT FGA 100 101
GTKLELK 107 (SEQ ID NO: 79) 101 G M TK i L l E l VK I
107 (SEQ ID NO: 891P2E7.3 [0574] Shown below as SEQ ID
NO:94 is the 1P2E7.3 mature heavy chain variable
domain protein sequence, with CDRs underlined:
lDVQLOESGPGLVKPSOSLSLTCTVTGDSITSDYAWNWIROFPGNKLEWMG
5IYISYSGSTSYNPSLKS RFSITRDTSKNQFFLOLNSVTTEDSATYYCARGG
101FYYRYAGPGFAYWGOGTLVTVSA [0575] This is a murine
subgroup I(A) heavy chain. Shown below as SEQ ID NO:93
is the DNA sequence of the 1P2E7.3 heavy chain
variable domain (from pCN556), with its signal
sequence underlined (heavy chain encoded signal is
MRVLILLWLF TAFPGILS (SEQ ID NO: 11 1)): 1 ATGAGAGTGC
TGATTCTTTT GTGGCTGTTC ACAGCCTTCC CTGGTATCCT 5 1
GTCTGATGTG CAGCTTCAGG AGTCGGGACC TGGCCTGGTG AAACCTTCTC
101 AGTCTCTGTC CCTCACCTGC ACTGTCACTG GCGACTCAAT
CACCAGTGAT 151 TATGCCTGGA ACTGGATCCG GCAGTTTCCA
GGAAACAAAC TGGAGTGGAT 201 GGGCTACATAAGCTACAGTG
GTAGCACTAG CTACAACCCA TCTCTCAAAA 251 GTCGATTCTC
TATCACTCGA GACACATCCA AGAACCAGTT CTTCCTGCAG 301
TTGAATTCTG TGACTACTGA GGACTCAGCC ACATATTACT GTGCAAGAGG
351 GGGGTTCTAC TATAGGTACG CCGGGCCTGG GTTTGCTTAT
TGGGGCCAAG 401 GGACTCTGGT CACTGTCTCT GCA [0576] Shown
below as SEQ ID NO:99 is the 1P2E7.3 mature light
chain variable domain protein sequence, with CDRs
underlined: 1 DVVMTQTPLT LSVTIGQPAS ISC KSSOSLL
YTNGKTYLN W LLQRPGQSPK 5 1 RLIYLVSKLD SGVPDRFSGS
GSGTDFTLKI SRVEAEDLGV YYC LOSTHFP 101 LTFGAGTKLE LK
[0577] This is a murine subgroup II kappa light chain.
Shown below as SEQ ID NO:99 is the DNA sequence of the
1P2E7.3 light chain variable domain (from pCN557),
with its signal sequence underlined (heavy chain
encoded signal is MMSPAQFLFL LVLSIQEING (SEQ ID NO:
112)):
IATGATGAGTCCTGCCCAGTTCCTGTTTCTGTTAGTGCTCTCGATTCAGGA
51AATCAACGGTGATGTTGTGATGACCCAGACTCCACTCACTTTGTCGGTTA
101CCATTGGACAACCAGCTTCCATCTCTTGCAAGTCAAGTCAGAGCCTCTTA
15ITATACTAATGGAAAAACCTATTTGAATTGGTTGTTACAGAGGCCAGGCCA
201GTCTCCAAAACGCCTAATCTATCTGGTGTCTAAATTGGACTCTGGAGTCC
251CTGACAGGTTCAGTGGCAGTGGATCAGGGACAGATTTCACACTGAAAATC
30IAGCAGAGTGGAGGCTGAGGATTTGGGAGTTTATTACTGCTTGCAGAGTAC
35IACATTTTCCGCTCACGTTCG GTGCTGGGAC CAAGCTGGAG
CTGAAAExample 4 Binding of Murine Monoclonal
Antibodies to RON Expressing Tumor Cells by Flow
Cytometry [0578] The binding of RON antibodies to RON
expressing tumor cells was analyzed by flow cytometry,
and an apparent affinity was calculated. Confluent
SW480 cells were detached with 5mM EDTA, washed Ix
with FACS buffer (1% FCS, 0.05% sodium azide, Ix PBS)
and resuspended at 0.5 - 1.0 x 107/ml. The cells were
added to a 96-well V bottom polypropylene plate at 100
ml/well. Antibody dilutions were made up in FACS
buffer at 2x final concentration and added to the
plate at 100 ml/well. The plate was incubated for 1
hour at 4 0C, followed by washing 3x with FACS buffer.
The cell pellets were then resuspended in 150 ml of PE
labeled goat anti-murine IgG H & L secondary antibody,
diluted 1/200, and incubated for 1 hour at 4 C. The
cells were then washed Ix with FACS buffer and fixed
with 150 ml 3% formaldehyde at room temperature for 10
minutes. The cell pellets were resuspended in 150 ml
FACS buffer and analyzed by FACS. Representative FACS
titrations of antibodies 1P5B10, 1P4A3, 1P2E7, 1P3B2
and 1P4A12 on SW480-RON cells are shown in Figure 1.
The EC50 of binding was calculated from the binding
curves using a standard 4P fit equation. The apparent
affinity for several antibodies is shown in Table 5.
These data indicate that the antibodies bind to human
RON. Table 5: Apparent affinity calculated from
antibody binding to tumor cells by FACS using a
standard 4P fit equation (see Figure 1) Example 5
Anti-RON Antibodies Block MSP-RON Binding [0579] The
ability of the antibodies or Fabs to block MSP binding
to RON was measured using standard ELISA protocol.
Briefly, soluble RON protein (R&D Systems, catalog
1947) was coated on Nunc Maxisorb ELISA plates at a
concentration of 1 mg/ml in PBS overnight at 4 C.
Plates were washed in PBS, 0.05% Tween 20 4 times with
an automatic washer. Plates were then blocked in PBS +
1% protease-free, IgG-free BSA (Jacksan Labs
001-000-162) for 1-2 hours at room temperature (RT).
After washing, serial dilutions of the antibody or Fab
inblocking buffer were added to the plate (200
ml/well). MSP (R&D Systems cat. #4306-MS) at a
concentration of 200 ng/ml in block was added to the
plate (10 ml/well) and the mixtures were incubated for
1-2 hours at RT. The plate was washed again 4 x with
automatic washer (PBS, 0.05% tween 20). Next, the
plate was incubated in biotinylated goat anti-MSP
polyclonal (R&D Systems BAF 352) at a concentration of
0.5 mg/ml in block for 0.5-1 hour at RT. After an
additional wash step, streptavidin-HRP (DY998, R&D
Systems) diluted 1:200 in block was added and
incubated for 0.5-1 hour RT. After the final wash
step, the plate was developed with TMB solution (25 ml
100 mM sodium acetate, pH to 6 with citric acid, 4 ul
30% H2O2, 250 ml 42 mM TMB in DMSO) for 5 minutes,
stopped with 100 ul H2SO4. Plates were read at 450 nm
wavelength on Molecular Devices Spectramax M5, and
Softmax pro V5 software was used to analyze the data.
The results of the ELISA assys using murine monoclonal
antibodies and human Fabs are shown in Figures 2A and
2B, respectively, and demonstrate that murine
monoclonal antibodies and the human Fabs can block MSP
binding to RON. Example 6 Anti-RON Antibodies Block
MSP-Dependent RON Activity [0580] To measure antibody
blocking of MSP-induced phosphorylated RON, an ELISA
capture method was used in which total RON protein was
captured on an ELISA plate, followed by detection with
an anti-phospho-tyrosine antibody (pRON DuoSet IC
ELISA, R&D Systems, cat# DYC1947). For these
experiments, either MDA-MB-453 breast cancer cells
(Figures 3A-B) or BxPC-3 (Figure 3C) pancreatic cancer
cells were plated in RPMI/10% FCS at approximately 8x1
05 cells/well in a 6-well tissue culture dish and
allowed to adhere overnight. The next day, cells were
serum starved for 2.5 hours. Antibodies were then
added to the dish at a final concentration of 10 mg/ml
(Figures 3A and 3C) or at varying concentrations
(Figure 3B) and incubated for 15 minutes, and then MSP
was added at a final concentration of 100 ng/ml for an
additional 15 minutes. Plates were then harvested
according to manufacturer's protocol. The results of
the anti-phospho-tyrosine antibody detection are shown
in Figures 3A-C and demonstrate that murine monoclonal
antibodies block MSP-induced RON phosphorylation in
MDA-MB-453 breast cancer cells, there is a
dose-dependent blockade of RON phosphorylation in
MDA-MB-453 cells, and the antibodies block MSP-induced
RON phosphorylation in BxPC-3 pancreatic cancer
cells.Example 7 Anti-RON Antibodies Block
MSP-Independent RON Activity [0581] To measure the
blocking potential of anti-RON antibodies on
MSP-independent signaling, a pERK ELISA assay was used
(pERK 1 / 2 Immunoassay, R&D Systems cat #KCB1018).
Phospho-ERK is a known downstream signal mediator of
the RON pathway. 293E cells were plated for
transfection (3x1 06 cells in a 10 cm dish) and
allowed to adhere overnight in DMEM/10% FBS. On day 2,
cells were transfected with empty vector, plasmid
encoding wildtype RON (Figure 4A), or a plasmid
encoding RONCA (constitutively active M1254T kinase
domain mutant; Figure 4B). On day 3, transfected cells
were plated in black/clear bottom 96-well tissue
culture plate and treated with antibodies at 30 or 3
mg/ml (or MSP at 200 ng/ml) in serum-free media. On
days 4 and 5, the plates were processed according to
manufacturer's instructions. Results for wildtype RON
and constitutively active RON are shown in Figures 4A
and 4B, respectively, and demonstrate that the murine
monoclonal antibodies prevent phosphorylation of pERK.
These data indicate that the antibodies block
MSP-independent RON signaling. [0582] Similar
experiments were performed using BxPC-3 pancreatic
cancer cells. In these experiments, the cells were
plated directly into the black/clear-bottom 96-well
plates, and no transfection steps were preformed. The
results are shown in Figure 4C. Similar blocking
activity of the antibodies was observed with MSP added
to the wells with the antibodies (data not shown).
Example 8 Anti-RON Antibodies Block pAKT in Tumor
Cells [0583] The blocking potential of anti-RON
antibodies on pAKT signaling in tumor cells was
evaluated using two tumor cell lines: BXPC3 and
MDA-MB-453. hi these experiments, one million
cells/well were plated in a 6 well dish in the morning
then serum starved overnight for 18 hours in DMEM +1%
BSA. Media was removed and anti-RON antibodies were
added at 10 ug/ml in DMEM. Cells were incubated at 37
0C for 30 minutes. MSP was added to a final
concentration of 200 ng/ml and incubated for 30
minutes at 37 0C. Cell lysates were prepared and 15 ug
was run out on a 10% tris-glycine gel and transferred
to nitrocellulose. The western blot was probed with
Phospho-AKT (Ser473) antibody (Cell Signalling #9271)
(Figure 5, top panel) and then stripped and reprobed
with AKT antibody (Cell Signalling #9272) (Figure 5,
bottom panel). Results obtained using antibodies 1P3B2
and 1P4A3 are shown in Figure 5 anddemonstrate that
murine monocolonal antibodies prevent phosphorylation
of pAKTin tumor cells. Example 9 Anti-RON Antibodies
Bind to RON Splice Variant [0584] In order to
determine if anti-RON antibodies bind to the human RON
splice variant RONdeltal bO, 293E cells were
transfected with Hu-RON-P 160 (MZ236) construct or
vector alone (mock). Twenty-four hours
post-transfection, cells were removed from the plate
with PBS- 5 mM EDTA and stained with antibodies at
concentration of 5 ug/ml, followed by anti-mouse
secondary antibody conjugated to PE and analyzed by
FACS. The results of the FACS analysis are shown in
Figure 6 and demonstrate that murine monoclonal
antibodies bind to RONdeltal O. Example 10 Anti-RON
Antibodies Bind to Soluble Antigen with High Affinity
[0585] The ability of the antibodies to bind to
soluble RON was measured using a standard ELISA
protocol. Briefly, soluble RON protein (R&D Systems,
catalog 1947) was coated on Nunc Maxisorb ELISA plates
at a concentration of 1 mg/ml in PBS overnight at 4 C.
Plates were washed 4 times with an automatic washer in
PBS, 0.05% Tween 20. Plates were then blocked in PBS +
1% BSA for 1-2 hours at room temperature (RT). After
washing, serial dilutions of the antibodies in
blocking buffer were added to the plate (100 ul/well)
and incubated for 1-2 hours at RT. The plate was
washed again 4 x with automatic washer (PBS, 0.05%
tween 20). Next, the plate was incubated with
HRP-labelled donkey anti-mouse polyclonal antibody
(Jackson Labs 715-035-130) at a dilution of 1:4000 in
blocking buffer (100 ul/well) for 0.5-1 hour RT. The
plate was washed again 4 x with automatic washer (PBS,
0.05% Tween 20). After the final wash step, the plate
was developed with TMB solution (25 ml 100 mM sodium
acetate, pH to 6 with citric acid, 4 ul 30%H202, 250
ul 42 mM TMB in DMSO) for 5 minutes. The reaction was
stopped with 100 ul H2SO4. Plates were read at 450nm
wavelength on Molecular Devices Spectramax M5 and
Softmax pro V5 software was used to analyze the data.
The results are shown in Figure 7 and demonstrate that
the antibodies bind soluble RON with high affinity.
Example 11 Anti-RON Antibodies Bind RON-Expressing
Cells [0586] The binding of RON antibodies to RON
expressing 293E cells was analyzed by flow cytometry,
and an apparent affinity was calculated. Confluent
293E/human RON cells were detached with trypsin and
resuspended at 0.6 xlO7/ml with FACS buffer (1% FCS,
0.05% sodium azide, Ix PBS). The cells were added to a
96-well round bottom polypropylene plate at 50ml/well.
Antibody dilutions were made in FACS buffer at 2x
final concentration and added to the plate at 50
ml/well. The plate was incubated for 1 hour at 4 C,
followed by washing 3x with FACS buffer. The cell
pellets were then resuspended in 100 ml of
phycoerythrin (PE) Fab'2 fragment goat anti-mouse IgG
Fcg secondary antibody (diluted 1/200) and incubated
for 1 hour at 4 0C in the dark. The cells were then
washed 3x with FACS buffer and fixed with 200 ul 1%
paraformaldehyde in PBS and analyzed by FACS. The EC50
of binding was calculated from the binding curves. The
results are shown in Figure 8 and demonstarte that the
antibodies bind RON-expressing 293 cells with high
affinity. Example 12 Anti-RON Antibodies Block MSP
Binding to RON-Expressing Cells [0587] The ability of
RON antibodies to block MSP binding to RON-expressing
CHO cells was analyzed by flow cytometry. Confluent
CHO/human RON cells were detached with trypsin and
resuspended at 0.6 xlO7/ml with FACS buffer (1% FCS,
0.05% sodium azide, Ix PBS). The cells were added to a
96-well round bottom polypropylene plate at 50
ul/well. Antibody dilutions were made up in FACS
buffer at 2x final concentration, and added to the
plate at 50 ul/well. The plate was incubated for 1
hour at 4 0C, followed by washing Ix with FACS buffer.
MSP (lug/ml) was added to the cell pellets in a volume
of 50ul/well and incubated for 30 minutes at room
temperature, followed by washing Ix with FACS buffer.
Goat anti human MSP (lOug/ml) was added to the cell
pellets for 30 minutes at room temperature, followed
by washing 2x in FACs buffer. The cell pellets were
then resuspended in lOOul of PE Fab'2 fragment donkey
anti goat IgG (H+L) secondary antibody (diluted 1/200)
and incubated for 30 minutes at room temperature in
the dark, followed by washing 2x in FACs buffer. The
cells were then fixed with 200 ul 1% paraformaldehyde
in PBS and analyzed by FACS. The results are shown in
Figure 9 and demonstrate that anti-RON antibodies
decreased MSP binding to CHO cells expressing RON
protein. Example 13 Anti-RON Antibodies Block
MSP-Induced pERK and pAKT Signaling Tumor Cells [0588]
To measure antibody blocking of MSP-induced pERK and
pAKT signaling, a two-color infrared fluorescent
Western blot method was used. For these experiments
cells were plated in complete media/10% FBS at
approximately 5xlO5 cells/well in a 12-well tissue
culture dish and allowed to adhere overnight. The next
day, cells were serum starved for 3 hours in DMEM.
Antibodies were then added to the dish at the
concentrations indicated in Figure 10 and incubated
for 15 minutes. MSP was then added at a final
concentration of 200 ng/ml and cells wereincubated for
an additional 15 minutes. Total cell lysates were
prepared and a 20 ug sample was analyzed on a 10%
tris-glycine gel and transferred to nitrocellulose.
[0589] In order to assess phospho-ERK levels, blots
were probed simultaneously with phosphop44/ 42 Map
Kinase (Thr 202/Tyr 204) rabbit antibody (Cell
Signalling #9101) and p44/42 Map Kinase (L34F12) mouse
mAb (Cell Signalling #4696). In order to assess
phospho-AKT levels, blots were probed simultaneously
with phospho-AKT (Ser473) (587Fl 1) mouse mAb (Cell
Signalling #9271) and AKT rabbit antibody (Cell
Signalling #9272). IR Dye labeled secondary antibodies
were used for detection in both pERK and pAKT blots,
and the blots were scanned using the Odyssey imager
(Li-cor Biosciences). The results, as shown in Figures
10 and 11, demonstrate that anti-RON antibodies
decrease phoso-ERK and phospho-AKT levels. This
indicates that anti-RON antibodies can block ERK and
AKT signaling in MDA-MB-453 cells. These experiments
were also performed in other tumor cell types, and as
shown in Figure 12, anti-RON antibodies also decreased
ERK and AKT signaling in other tumor cells. Example 14
Human MSP Binds Soluble Human and Cyno RON [0590] The
ability of a human MSP (R&D systems cat. #4306) to
bind soluble human and cynomolgus (Macaco
fascicularis) RON ("cyno RON") was measured using
standard ELISA protocol. Briefly, soluble human RON
protein (R&D Systems, catalog 1947) or soluble cyno
RON protein was coated on Nunc Maxisorb ELISA plates
at a concentration of 1 mg/ml in PBS overnight at 4
0C. For cyno RON ELISAs, the corresponding protein
sequence from cyno RON was produced and purified from
CHO cells. Plates were washed 4 times with an
automatic washer in PBS, 0.05% Tween 20. Plates were
then blocked in PBS + 1% protease- free, IgG-free BSA
(Jacksan Labs 001-000-162) for 1-2 hours at room
temperature (RT). After washing, serial dilutions of
MSP (R&D Systems cat. #4306-MS) in blocking buffer
were added to the plate (100 ml/well) and incubated
for 1-2 hours at RT. The plate was washed again 4 x
with automatic washer (PBS, 0.05% Tween 20). Next, the
plate was incubated in biotinylated goat anti-MSP
polyclonal (R&D Systems BAF 352) antibody at a
concentration of 0.5 mg/ml in blocking buffer for
0.5-1 hour RT. After an additional wash step,
streptavidin-HRP (DY998, R&D Systems) diluted 1:200 in
blocking buffer was added and incubated for 0.5-1 hour
at RT. After the final wash step, the plate was
developed with TMB solution (25 ml 100 mM sodium
acetate, pH to 6 with citric acid, 4 ul 30%H202, 250
ul 42 mM TMB in DMSO) for 5 minutes and stopped with
100 ul H2SO . Plates were read at 450nm wavelength on
a Molecular Devices Spectramax M5, and Softmax pro V5
software was used to analyze the data. As shown in
Figures 13B and C, MSP binds to both cynoRON and human
RON. Figure 13A demonstrates that anti-RONantibodies
bind to cynoRON as well as to human RON. The antibody
binding experiments were perfomed as described in
Example 10. Example 15 Anti-RON Antibodies Block
Invasion of Cells [0591] To measure antibody blocking
of of fetal bovine serum (FBS)-induced or MSP-induced
invasion of tumor cells, an 8.0-micron matrigel coated
FluoroblokTM transwell insert was used (BD catalog
#354166). Briefly, matrigel coated inserts were
rehydrated with 500 ul PBS for 2 hours at 370C in a
non-CO2 environment. After rehydration, PBS was
removed. Tumor cells that had been serum starved were
detached with trypsin and resuspended in serum free
media at 5x1 04 cells/ml. Tumor cells were then
pre-incubated with antibodies for 30 minutes prior to
addition to the assay. Next, 750 ul of chemoattractant
(10 % Heat Inactivated-FBS or 200 ng/ml MSP) was added
to the bottom chamber and 500 ul of cells +/-
antibodies were added to the top chamber. The cells
and chemoattractant were incubated for 48 hours at 37C
in 5% CO2. Following incubation, medium was removed
from the top chambers. The insert was then transferred
to a second 24 well plate containing 500 ul/well of 4
ug/ml calcein acetoxymethyl ester (AM) in Hanks
Balanced Salt Solution (HBSS) and incubated for 1 hour
at 37 C 5% CO2. Fluorescence of invaded cells was read
at wavelengths of 494/5 17 nm (Ex/Em) using a TECAN
GENios Pro fluorescence plate reader. The results are
shown in Figure 14 and demonstrate that anti-RON
antibodies can block invasion of tumor cells. Example
16 Mapping Anti-RON Antibodies [0592] The PSI domain
of RON (G502-P544) was expressed in E. coli as a
thiroedexin-fusion protein. The protein was purified
on NiNTA agarose (qiagen) followed by preparative size
exclusion chromatography (SEC). This protein was used
to coat ELISA plates and analyze antibodies for
binding using the same protocol described above for
binding of antibodies to soluble RON in Example 10.
The results shown in Figure 15 demonstrate that while
anti-RON 



antibodies bind to a soluble RON protein containing
the SEMA and PSI domains, the antibodies did not bind
to the PSI domain alone. Example 17 Anti-murine RON
Antibodies Bind to Mouse RON on 293 Cells [0593] The
binding of RON antibodies to murine RON-expressing
293E cells was analyzed by flow cytometry, and an
apparent affinity was calculated. Confluent
293E/murine RON cells were detached with trypsin and
resuspended at 0.6 xloVml with FACS buffer (1% FCS,
0.05% sodium azide, Ix PBS). The cells were added to a
96-well round bottom polypropylene plate at 50ul/well.
Antibody dilutions were made up in FACS buffer at 2x
final concentration, and added to the plate at
50ul/well. The plate was incubated for 1 hour at 4 C,
followed by washing 3x with FACS buffer. The cell
pellets were then resuspended in 100 ul of PE Fab' 2
fragment goat antimouse IgG Fcg secondary antibody
(diluted 1/200), and incubated for 1 hour at 4C in the
dark. The cells were then washed 3x with FACS buffer
and fixed with 200 ul 1% paraformaldehyde in PBS and
analyzed by FACS. The EC50 of binding was calculated
from the binding curves. The data is shown in Figure
16 and demonstrates that the antibodies bind to cells
expressing murine RON with high affinity. Example 18
Anti-Murine RON Antibodies Block pAKT Signaling [0594]
In order to determine if anti-murine RON antibodies
could also block RON signaling, pAKT signaling was
measured in a CHO cell line expressing murine RON.
Cells were cultured in the presence or absence of MSP
and in varying concentrations of anti-murine RON
antibodies. Levels of phosphorylated AKT were assessed
using the protocol described in Example 13. The
results are shown in Figure 17. The decreased levels
of phospho-AKT in the presence of the RON antibodies
indicates that anti-murine RON antibodies block pAKT
signaling. Example 19 Anti-Murine RON Antibodies Bind
Human RON Weakly [0595] In order to determine if
anti-murine RON antibodies also bind to human RON,
murine and human RON proteins were expressed in 293
cells. Binding of antibodies to the RONexpressing
cells was determined using FACS analysis as described
above in Examples 8 and 16. The results shown in
Figure 18 demonstrate that anti-murine RON antibodies
bind to both murine and human RON proteins but have a
greater affinity for murine RON. Example 20 RON is
Expressed and Signals on Multiple Human Tumor Cell
Lines [0596] The binding of RON antibodies to RON
expressing tumors was analyzed by flow cytometry hi
these experiments, confluent tumor cells were detached
with trypsin and resuspended at 0.6xl0 7/ml with FACS
buffer (1% FCS, 0.05% sodium azide, Ix PBS). The cells
were added to a 96-well round bottom polypropylene
plate at 50 ul/well. Antibody dilutions were made up
in FACS buffer at 2x final concentration, and added to
the plate at 50 ul/well. The plate was incubated for 1
hour at 4C, followed by washing 2x with FACS buffer.
The cell pellets were then resuspended in lOOul of PE
Fab'2 fragment goat anti-mouse IgG Fcg secondary
antibody (diluted 1/200) and incubated for 30 minutes
at room temperature in the dark. The cells were then
washed 2x with FACS buffer and fixed with 200 ul 1%
paraformaldehyde in PBS andanalyzed by FACS. The
relative level of RON expression on the cells was
determined from the MFI. The results are summarized in
the Table shown in Figure 19. Most of the human tumor
cell lines tested expressed RON. In addition,
exeriments to determine the levels of MSP-induced pAKT
and pERK were performed as described in Example 13.
Figure 19 shows the fold increase of MSP-induced pAKT
and pERK relative to pAKT and pERK in untreated
samples. High levels of MSP-induced pAKT and pERK
indicate that RON signals in many of these tumor cell
lines. Example 21 Anti-RON Antibodies Slow Tumor
Growth [0597] In order to determine the effect of
anti-RON antibodies on tumor growth, the effect of an
anti-human RON antibody on a breast tumor model was
observed. MDA-MB-23 1 cells (ATCC) breast cancer cells
were maintained at 370C in a 5% CO2 environment and
cultured without antibiotics in RPMI- 1640 media
containing 10% FBS. 7-week old female CB17 SCID mice
(CB17-Prkdcscid/NCrCrl) were inoculated subcutaneously
(SC) into the right flank with 5 x 106 cells suspended
in 200ml of media (without serum) mixed 1:1 with
Matrigel matrix (BD). Body weights and tumor
measurements (length (L) and width (W)) were recorded
at least twice a week. Tumor volume was calculated
using the formula: L x W2/2=mm3. When the majority of
tumors reached 150-300 mm3 (Day 29) mice were assigned
to treatment and control groups. Tumors were
size-matched across groups. Beginning on Day 29, 1P3B2
was administered at 40 mg/kg via intraperitoneal (IP)
injection, twice a week for a total of 13 doses.
Sterile saline (0.9%) was administered IP (10 ml/kg)
to the control group on the same schedule.
Additionally, a citrate vehicle (1OmM citrate buffer,
pH 5.5, 135 mM sodium chloride) was administered
intravenously (IV) (10 ml/kg) to the control group on
Day 29 and on Day 50. Dosing of the control group
modeled the most stringent of the dosing regimens used
in the study and reflects the regimens of other groups
contained in the study that are not referenced here.
[0598] At each data point, the Student's T-test
(one-way, two-tail) was used to determine statistical
significance of the difference in mean tumor volume of
the 1P3B2 test group compared to the mean tumor volume
of the control group. The results are graphed in
Figure 20 and show that the tumors in lP3B2-treated
mice were significantly smaller than those in mice
treated with saline. This data demonstrates that
anti-human RON antibodies decrease tumor growth.WHAT
IS CLAIMED IS: 1. An isolated antibody or
antigen-binding fragment thereof which specifically
binds to the same RON epitope as a reference
monoclonal Fab antibody fragment selected from the
group consisting of M14-H06, M15-E10, M16-C07,
M23-F10, M80-B03, M93-D02, M96-C05, M97-D03, and
M98-E12 or a reference monoclonal antibody selected
from the group consisting of 1P2E7, 1P3B2, 1P4A3,
1P4A12 and 1P5B10. 2. An isolated antibody or
antigen-binding fragment thereof which specifically
binds to RON, wherein said antibody or fragment
thereof competitively inhibits a reference monoclonal
Fab antibody fragment selected from the group
consisting of M14-H06, M15-E10, M16-C07, M23-F10,
M80-B03, M93-D02, M96-C05, M97-D03, and M98-E12 or a
reference monoclonal antibody selected from the group
consisting of 1P2E7, 1P3B2, 1P4A3, 1P4A12 and 1P5B10
from binding to RON. 3. An isolated antibody or
antigen-binding fragment thereof which specifically
binds to RON, wherein said antibody or fragment
thereof is comprises an antigen binding domain
identical to that of a monoclonal Fab antibody
fragment selected from the group consisting of
M14-H06, M15-E10, M16-C07, M23-F10, M80-B03, M93-D02,
M96-C05, M97-D03, and M98- E12 or a reference
monoclonal antibody selected from the group consisting
of 1P2E7, 1P3B2, 1P4A3, 1P4A12 and 1P5B10. 4. An
isolated antibody or fragment thereof which
specifically binds to RON, wherein the heavy chain
variable region (VH) of said antibody or fragment
thereof comprises an amino acid sequence at least 90%
identical to a reference amino acid sequence selected
from the group consisting of: SEQ ID NO:4, SEQ ID NO:
14, SEQ ID NO:24, SEQ ID NO:34, SEQ ID NO:44, SEQ ID
NO:54, SEQ ID NO:64, SEQ ID NO:74, SEQ ID NO:84, SEQ
ID NO: 94, SEQ ID NO: 115, SEQ ID NO: 125, SEQ ID
NO:135, AND SEQ ID NO:145. 5. An isolated antibody or
fragment thereof which specifically binds to RON,
wherein the light chain variable region (VL) of said
antibody or fragment thereof comprises an amino acid
sequence at least 90% identical to a reference amino
acid sequence selected from the group consisting of:
SEQ ID NO:9, SEQ ID NO:19, SEQ ID NO:29, SEQ ID NO:39,
SEQ ID NO:49, SEQ ID NO:59, SEQ ID NO:69, SEQ ID
NO:79, SEQ ID NO:89, SEQ ID NO:99, SEQ ID NO: 120, SEQ
ID NO: 130, SEQ ID NO: 140, and SEQ ID NO: 150.6. An
isolated antibody or fragment thereof which
specifically binds to RON, wherein the VH of said
antibody or fragment thereof comprises an amino acid
sequence identical, except for 20 or fewer
conservative amino acid substitutions, to a reference
amino acid sequence selected from the group consisting
of: SEQ ID NO:4, SEQ ID NO: 14, SEQ ID NO:24, SEQ ID
NO:34, SEQ ID NO:44, SEQ ID NO:54, SEQ ID NO:64, SEQ
ID NO:74, SEQ ID NO:84, SEQ ID NO: 94, SEQ ID NO: 115,
SEQ ID NO: 125, SEQ ED NO:135, AND SEQ ID NO:145. 7.
An isolated antibody or fragment thereof which
specifically binds to RON, wherein the VL of said
antibody or fragment thereof comprises an amino acid
sequence identical, except for 20 or fewer
conservative amino acid substitutions, to a reference
amino acid sequence selected from the group consisting
of: SEQ ED NO:9, SEQ ED NO:19, SEQ ED NO:29, SEQ ED
NO:39, SEQ ID NO:49, SEQ ED NO:59, SEQ ED NO:69, SEQ
ED NO:79, SEQ ED NO:89, SEQ ED NO:99, SEQ ED NO: 120,
SEQ ED NO: 130, SEQ ED NO: 140, and SEQ ED NO: 150. 8.
An isolated antibody or fragment thereof which
specifically binds to RON, wherein the VH of said
antibody or fragment thereof comprises an amino acid
sequence selected from the group consisting of: SEQ ED
NO:4, SEQ ED NO: 14, SEQ ED NO:24, SEQ ED NO:34, SEQ
ED NO:44, SEQ ED NO:54, SEQ ED NO:64, SEQ ED NO:74,
SEQ ED NO:84, SEQ ID NO: 94, SEQ ID NO: 115, SEQ ED
NO: 125, SEQ ED NO.135, AND SEQ ID NO: 145. 9. An
isolated antibody or fragment thereof which
specifically binds to RON, wherein the VL of said
antibody or fragment thereof comprises an amino acid
sequence selected from the group consisting of: SEQ ED
NO:9, SEQ ED NO: 19, SEQ ED NO:29, SEQ ED NO:39, SEQ
ED NO:49, SEQ ID NO:59, SEQ ED NO:69, SEQ ED NO:79,
SEQ ED NO:89, SEQ ID NO:99, SEQ TD NO:120, SEQ ED NO:
130, SEQ ID NO:140, and SEQ ED NO:150. 10. An isolated
antibody or fragment thereof which specifically binds
to RON, wherein the VH and VL of said antibody or
fragment thereof comprise, respectively, amino acid
sequences at least 90% identical to reference amino
acid sequences selected from the group consisting of:
SEQ ED NO:4 and SEQ ED NO:9; SEQ ED NO:14 and SEQ ED
NO:19; SEQ ED NO:24 and SEQ ID NO:29; SEQ ED NO:34 and
SEQ ID NO:39; SEQ ID NO:44 and SEQ ED NO:49; SEQ ED
NO:54 and SEQ ED NO:59; SEQ ED NO:64 and SEQ ED NO:69;
SEQ ED NO:74 and SEQ ED NO:79; SEQ ED NO:84 and SEQ ID
NO:89; SEQ ID NO:94 and SEQ ED NO:99, SEQ ED NO: 115
and SEQ ED NO: 120, SEQ ED NO: 125 and SEQ ID NO: 130,
SEQ ED NO: 135 and SEQ ED NO: 140, and SEQ ED NO: 145
and SEQ ED NO: 150.11. An isolated antibody or
fragment thereof which specifically binds to RON,
wherein the VH and VL of said antibody or fragment
thereof comprise, respectively, amino acid sequences
identical, except for 20 or fewer conservative amino
acid substitutions each, to reference amino acid
sequences selected from the group consisting of: SEQ
E) NO:4 and SEQ ID NO:9; SEQ ID NO: 14 and SEQ ID NO:
19; SEQ ID NO:24 and SEQ ID NO:29; SEQ ID NO:34 and
SEQ ID NO:39; SEQ ID NO:44 and SEQ TD NO:49; SEQ ID
NO:54 and SEQ ID NO:59; SEQ ID NO:64 and SEQ ID NO:69;
SEQ ID NO:74 and SEQ ID NO:79; SEQ ID NO:84 and SEQ ID
NO:89; SEQ ID NO:94 and SEQ ID NO:99, SEQ ID NO:115
and SEQ ID NO:120, SEQ ID NO: 125 and SEQ ID NO: 130,
SEQ ID NO:135and SEQ ID NO: 140, and SEQ ID NO: 145
and SEQ ID NO: 150. 12. An isolated antibody or
fragment thereof which specifically binds to RON,
wherein the VH and VL of said antibody or fragment
thereof comprise, respectively, amino acid sequences
selected from the group consisting of: SEQ ID NO:4 and
SEQ ID NO:9; SEQ ID NO: 14 and SEQ ID NO: 19; SEQ ID
NO:24 and SEQ ID NO:29; SEQ ID NO:34 and SEQ ID NO:39;
SEQ ID NO:44 and SEQ ID NO:49; SEQ ID NO:54 and SEQ ID
NO:59; SEQ ID NO:64 and SEQ ID NO:69; SEQ ID NO:74 and
SEQ ID NO:79; SEQ ID NO:84 and SEQ ID NO:89; SEQ ID
NO:94 and SEQ ID NO:99, SEQ ID NO: 115 and SEQ ID NO:
120, SEQ ED NO: 125 and SEQ ID NO:130, SEQ ID
NO:135and SEQ ID NO:140, and SEQ ID NO:145 and SEQ DD
NO: 150. 13. An isolated antibody or fragment thereof
which specifically binds to RON, wherein the VH of
said antibody or fragment thereof comprises a Kabat
heavy chain complementarity determining region- 1
(VH-CDRl) amino acid sequence identical, except for
two or fewer amino acid substitutions, to a reference
VH-CDRl amino acid sequence selected from the group
consisting of: SEQ ID NO: 5, SEQ ID NO: 15, SEQ DD NO:
25, SEQ DD NO: 35, SEQ DD NO: 45, SEQ ID NO: 55, SEQ
DD NO: 65, SEQ DD NO: 75, SEQ DD NO: 85, SEQ ID NO:
95, SEQ DD NO: 116, SEQ DD NO: 126, SEQ ID NO: 136,
and SEQ DD NO: 146. 14. The antibody or fragment
thereof of claim 13, wherein said VH-CDRl amino acid
sequence is selected from the group consisting of: SEQ
DD NO: 5, SEQ ID NO: 15, SEQ DD NO: 25, SEQ DD NO: 35,
SEQ DD NO: 45, SEQ DD NO: 55, SEQ DD NO: 65, SEQ DD
NO: 75, SEQ DD NO: 85, SEQ DD NO: 95, SEQ DD NO:116,
SEQ DD NO:126, SEQ DD NO:136, and SEQ DD NO: 146.15.
An isolated antibody or fragment thereof which
specifically binds to RON, wherein the VH of said
antibody or fragment thereof comprises a Kabat heavy
chain complementarity determining region-2 (VH-CDR2)
amino acid sequence identical, except for four or
fewer amino acid substitutions, to a reference VH-CDR2
amino acid sequence selected from the group consisting
of: SEQ ID NO: 6, SEQ ID NO: 16, SEQ ID NO: 26, SEQ ID
NO: 36, SEQ ID NO: 46, SEQ ID NO: 56, SEQ ID NO: 66,
SEQ ID NO: 76, SEQ ID NO: 86, SEQ ID NO: 96, SEQ ID
NO: 1 17, SEQ ID NO: 127, SEQ ID NO: 137, and SEQ ID
NO: 147. 16. The antibody or fragment thereof of claim
15, wherein said VH-CDR2 amino acid sequence is
selected from the group consisting of: SEQ ID NO: 6,
SEQ ID NO: 16, SEQ ID NO: 26, SEQ ID NO: 36, SEQ ID
NO: 46, SEQ ID NO: 56, SEQ ID NO: 66, SEQ ID NO: 76,
SEQ ID NO: 86, SEQ ID NO: 96, SEQ ID NO: 117, SEQ ID
NO:127, SEQ ID NO:137, and SEQ ID NO:147. 17. An
isolated antibody or fragment thereof which
specifically binds to RON, wherein the VH of said
antibody or fragment thereof comprises a Kabat heavy
chain complementarity determining region-3 (VH-CDR3)
amino acid sequence identical, except for four or
fewer amino acid substitutions, to a reference VH-CDR3
amino acid sequence selected from the group consisting
of: SEQ ID NO: 7, SEQ ID NO: 17, SEQ ID NO: 27, SEQ ID
NO: 37, SEQ K) NO: 47, SEQ ID NO: 57, SEQ ID NO: 67,
SEQ ID NO: 77, SEQ ID NO: 87, SEQ ID NO: 97, SEQ ID
NO: 118, SEQ ID NO: 128, SEQ ID NO: 138, and SEQ ID
NO: 148. 18. The antibody or fragment thereof of claim
17, wherein said VH-CDR3 amino acid sequence is
selected from the group consisting of: SEQ ID NO: 7,
SEQ ID NO: 17, SEQ ID NO: 27, SEQ ID NO: 37, SEQ ID
NO: 47, SEQ ID NO: 57, SEQ ID NO: 67, SEQ ID NO: 77,
SEQ ID NO: 87, SEQ ID NO: 97, SEQ ID NO: 118, SEQ ID
NO: 128, SEQ ID NO: 138, and SEQ ID NO:148. 19. An
isolated antibody or fragment thereof which
specifically binds to RON, wherein the VL of said
antibody or fragment thereof comprises a Kabat light
chain complementarity determining region- 1 (VL-CDRl)
amino acid sequence identical, except for four or
fewer amino acid substitutions, to a reference VL-CDRl
amino acid sequence selected from the group consisting
of: SEQ ID NO: 10, SEQ ID NO: 20, SEQ ID NO: 30, SEQ
ID NO: 40, SEQ ID NO: 50, SEQ ID NO: 60, SEQ ID NO:
70, SEQ ID NO: 80, SEQ ID NO: 90, SEQ ID NO: 100, SEQ
ID NO:121, SEQ ID NO:131, SEQ ID NO:141, and SEQ ID
NO:151.. 20. The antibody or fragment thereof of claim
19, wherein said VL-CDRl amino acid sequence is
selected from the group consisting of: SEQ ID NO: 10,
SEQ ID NO: 20, SEQ ED NO: 30, SEQ ID NO: 40, SEQ ID
NO: 50, SEQ ID NO: 60, SEQ K) NO: 70, SEQ ID NO: 80,
SEQ ID NO: 90, SEQ ID NO: 100, SEQ ID NO:121, SEQ ID
NO:131, SEQ ED NO:141, and SEQ ID NO:151. 21. An
isolated antibody or fragment thereof which
specifically binds to RON, wherein the VL of said
antibody or fragment thereof comprises a Kabat light
chain complementarity determining region-2 (VL-CDR2)
amino acid sequence identical, except for two or fewer
amino acid substitutions, to a reference VL-CDR2 amino
acid sequence selected from the group consisting of:
SEQ ID NO: 11, SEQ K) NO: 21, SEQ ID NO: 31, SEQ ID
NO: 41, SEQ ID NO: 51, SEQ ID NO: 61, SEQ ID NO: 71,
SEQ ID NO: 81, SEQ ID NO: 91, SEQ ID NO: 101, SEQ ID
NO:122, SEQ ID NO:132, SEQ ID NO: 142, and SEQ ID
NO:152. 22. The antibody or fragment thereof of claim
21, wherein said VL-CDR2 amino acid sequence is
selected from the group consisting of: SEQ ID NO: 11,
SEQ ID NO: 21, SEQ ID NO: 31, SEQ ID NO: 41, SEQ ID
NO: 51, SEQ ID NO: 61, SEQ ID NO: 71, SEQ ID NO: 81,
SEQ ID NO: 91, SEQ ID NO: 101, SEQ ID NO:122, SEQ ID
NO:132, SEQ ID NO: 142, and SEQ ID NO: 152. 23. An
isolated antibody or fragment thereof which
specifically binds to RON, wherein the VL of said
antibody or fragment thereof comprises a Kabat light
chain complementarity determining region-3 (VL-CDR3)
amino acid sequence identical, except for four or
fewer amino acid substitutions, to a reference VL-CDR3
amino acid sequence selected from the group consisting
of: SEQ ID NO: 12, SEQ ID NO: 22, SEQ ID NO: 32, SEQ
ID NO: 42, SEQ ID NO: 52, SEQ ID NO: 62, SEQ ID NO:
72, SEQ ID NO: 82, SEQ ID NO: 92, SEQ ID NO: 102, SEQ
ID NO:123, SEQ DD NO: 133, SEQ K) NO: 143 and SEQ K)
NO: 153. 24. The antibody or fragment thereof of claim
23, wherein said VL-CDR3 amino acid sequence is
selected from the group consisting of: SEQ K) NO: 12,
SEQ K) NO: 22, SEQ ID NO: 32, SEQ K) NO: 42, SEQ K)
NO: 52, SEQ K) NO: 62, SEQ K) NO: 72, SEQ DD NO: 82,
SEQ ID NO: 92, SEQ ID NO: 102, SEQ K) NO:123, SEQ K)
NO: 133, SEQ K) NO: 143 and SEQ K) NO: 153. 25. An
isolated antibody or fragment thereof which
specifically binds to RON, wherein the VH of said
antibody or fragment thereof comprises VH-CDRl,
VH-CDR2, and VHCDR3 amino acid sequences selected from
the group consisting of: SEQ ID NOs: 5, 6, and 7; SEQ
ID NOs: 15, 16, and 17; SEQ ID NOs: 25, 26, and 27;
SEQ ED NOs: 35, 36, and 37; SEQ ID NOs: 45, 46, and
47; SEQ ID NOs: 55, 56, and 57; SEQ ID NOs: 65, 66,
and 67; SEQ ID NOs: 75, 76, and 77; SEQ ID NOs: 85,
86, and 87; SEQ ID NOs: 95, 96, and 97; SEQ ID NOs:
116, 117, and 118; SEQ ID NOs: 126, 127, and 128; SEQ
ID NOs: 136, 137, and 138; and SEQ ID NOs: 146, 147,
and 148 except for one, two, three, or four amino acid
substitutions in at least one of said VH-CDRs. 26. An
isolated antibody or fragment thereof which
specifically binds to RON, wherein the VH of said
antibody or fragment thereof comprises VH-CDRl,
VH-CDR2, and VHCDR3 amino acid sequences selected from
the group consisting of: SEQ ID NOs: 5, 6, and 7; SEQ
ID NOS: 15, 16, and 17; SEQ ID NOs: 25, 26, and 27;
SEQ ID NOs: 35, 36, and 37; SEQ ID NOs: 45, 46, and
47; SEQ ID NOs: 55, 56, and 57; SEQ ID NOs: 65, 66,
and 67; SEQ ID NOs: 75, 76, and 77; SEQ ID NOs: 85,
86, and 87; SEQ ID NOs: 95, 96, and 97; SEQ ID NOs:
116, 117, and 118; SEQ ID NOs: 126, 127, and 128; SEQ
ID NOs: 136, 137, and 138; and SEQ ID NOs: 146, 147,
and 148. 27. An isolated antibody or fragment thereof
which specifically binds to RON, wherein the VL of
said antibody or fragment thereof comprises VL-CDRl,
VL-CDR2, and VLCDR3 amino acid sequences selected from
the group consisting of: SEQ ID NOs: 10, 11, and 12;
SEQ ID NOs: 20, 21, and 22; SEQ ID NOs: 30, 31, and
32; SEQ ID NOs: 40, 41, and 42; SEQ ID NOs: 50, 51,
and 52; SEQ ID NOs: 60, 61, and 62; SEQ ID NOs: 70,
71, and 72; SEQ ID NOs: 80, 81, and 82; SEQ ID NOs:
90, 91, and 92; SEQ ID NOs: 100, 101, and 102; SEQ ID
NOs: 121, 122, and 123; SEQ ED NOs: 131, 132, and 133;
SEQ ID NOs: 141, 142, and 143; and SEQ ID NOs: 151,
152, and 153 except for one, two, three, or four amino
acid substitutions in at least one of said VL-CDRs.
28. An isolated antibody or fragment thereof which
specifically binds to RON, wherein the VL of said
antibody or fragment thereof comprises VL-CDRl,
VL-CDR2, and VLCDR3 amino acid sequences selected from
the group consisting of: SEQ ID NOs: 10, 11, and 12;
SEQ ID NOs: 20, 21, and 22; SEQ ED NOs: 30, 31, and
32; SEQ ID NOs: 40, 41, and 42; SEQ ED NOs: 50, 51,
and 52; SEQ ED NOs: 60, 61, and 62; SEQ ID NOs: 70,
71, and 72; SEQ ED NOs: 80, 81, and 82; SEQ ED NOs:
90, 91, and 92; SEQ ED NOs: 100, 101, and 102; SEQ ED
NOs: 121, 122, and 123; SEQ ED NOs: 131, 132, and 133;
SEQ ED NOs: 141, 142, and 143; and SEQ ED NOs: 151,
152, and 153.29. The antibody or fragment thereof of
any one of claims 1 to 28, wherein the VH framework
regions are human, except for five or fewer amino acid
substitutions. 30. The antibody or fragment thereof of
any one of claims 1 to 29, wherein the VL framework
regions are human, except for five or fewer amino acid
substitutions. 31. The antibody or fragment thereof of
any one of claims 1 to 30, which binds to a linear
epitope. 32. The antibody or fragment thereof of any
one of claims 1 to 30, which binds to a non-linear
conformational epitope. 33. The antibody or fragment
thereof of any one of claims 1 to 32, which is a
multivalent, and comprises at least two heavy chains
and at least two light chains. 34. The antibody or
fragment thereof of any one of claims 1 to 33, which
is multispecific. 35. The antibody or fragment thereof
of claim 34, which is bispecific. 36. The antibody or
fragment thereof of any one of claims 1 to 35, which
is bispecific. 37. The antibody or fragment thereof of
any one of claims 1 to 36, wherein the heavy and light
chain variable domains are murine. 38. The antibody or
fragment thereof of claim 37, wherein said heavy and
hight chain variable domains are from a monoclonal
antibody selected from the group consisting of 1P2E7,
1P3B2, 1P4A3, 1P4A12 and 1P5B10. 39. The antibody or
fragment thereof of any one of claims 1 to 36, wherein
the heavy and light chain variable domains are fully
human. 40. The antibody or fragment thereof of claim
39, wherein said heavy and light chain variable
domains are from a monoclonal Fab antibody fragment
selected from the group consisting of M14-H06,
M15-E10, M16-C07, M23-F10, M80-B03, M93-D02, M96-C05,
M97- D03, and M98-E12. 41. The antibody or fragment
thereof of any one of claims 1 to 36, which is
humanized.42. The antibody or fragment thereof of any
one of claims 1 to 36, which is chimeric. 43. The
antibody or fragment thereof of any one of claims 1 to
36, which is primatized. 44. The antibody or fragment
thereof of any one of claims 1 to 36, which is fully
human. 45. The antibody or fragment thereof of any one
of claims 1 to 44, which is an Fab fragment. 46. The
antibody or fragment thereof of any one of claims 1 to
44, which is an Fab' fragment. 47. The antibody or
fragment thereof of any one of claims 1 to 44, which
is an F(ab)2 fragment. 48. The antibody or fragment
thereof of any one of claims 1 to 44, which is an Fv
fragment. 49. The antibody or fragment thereof of any
one of claims 1 to 44, which is a single chain
antibody. 50. The antibody or fragment thereof of any
one of claims 1 to 46 and 49, which comprises a light
chain constant regions selected from the group
consisting of a human kappa constant region and a
human lambda constant region. 51. The antibody or
fragment thereof of any one of claims 1 to 46 and 49,
which comprises at a heavy chain constant region or
fragment thereof. 52. The antibody or fragment thereof
of claim 51, wherein said heavy chain constant region
or fragment thereof is selected from the group
consisting of human IgG4, IgG4 agly, IgGl and IgGl
agly. 53. The antibody or fragment thereof of any one
of claims 1 to 52, which specifically binds to an RON
polypeptide or fragment thereof, or an RON variant
polypeptide, with an affinity characterized by a
dissociation constant (KD) which is less than the KD
for said reference monoclonal antibody.54. The
antibody or fragment thereof of any one of claims 1 to
53, which specifically binds to an RON polypeptide or
fragment thereof, or an RON variant polypeptide with
an affinity characterized by a dissociation constant
(KD) no greater than 5 x 10-2 M, 10-2 M, 5 x 10-3 M,
10-3 M, 5 x 10-4 M, 10-4 M, 5 x 10-5 M, 10-5 M, 5 x
10-6 M, 10-6 M, 5 x 10-7 M, 10-7 M, 5 x 10-8 M, 10-8
M, 5 x 10-9 M, 10-9 M, 5 x 10-10 M, 10-10 M, 5 x 10-1
1 M, 10-11 M, 5 x 10-12 M, 10-12 M, 5 x 10-13 M, 10-13
M, 5 x 10-14 M, 10-14 M, 5 x 10-15 M, or 10-15 M. 55.
The antibody or fragment thereof of any one of claims
1 to 54, which preferentially binds to a human RON
polypeptide or fragment thereof, relative to a murine
RON polypeptide or fragment thereof. 56. The antibody
or fragment thereof of any one of claims 1 to 55,
which binds to RON expressed on the surface of a cell.
57. The antibody or fragment thereof of claim 56,
wherein said cell is a malignant cell, a neoplastic
cell, a tumor cell, a metastatic cell or a tumor
associated macrophage. 58. The antibody or fragment
thereof of any one of claims 1 to 57, which blocks MSP
from binding to RON. 59. The antibody or fragment
thereof of any one of claims 1 to 58, which inhibits
MSP-dependent activation of RON. 60. The antibody or
fragment thereof of any one of claims 1 to 59, which
inhibits MSP-independent activation of RON. 61. The
antibody or fragment thereof of any one of claims 1 to
60, which inhibits RON-mediated activation of the
RAS/MAPK signaling pathway. 62. The antibody or
fragment thereof of any one of claims 1 to 61, which
inhibits RON-mediated phosphorylation of ERK or AKT.
63. The antibody or fragment thereof of any one of
claims 1 to 62, which inhibits RON-mediated cell
proliferation. 64. The antibody or fragment thereof of
any one of claims 1 to 63, which inhibits tumor cell
growth, tumor cell invasion or tumor cell
metastasis.65. The antibody or fragment thereof of any
one of claims 1 to 64, which induces apoptosis. 66.
The antibody or fragment thereof of any one of claims
1 to 65, further comprising a heterologous polypeptide
fused thereto. 67. The antibody or fragment thereof of
any one of claims 1 to 66, wherein said antibody is
conjugated to an agent selected from the group
consisting of cytotoxic agent, a therapeutic agent,
cytostatic agent, a biological toxin, a prodrug, a
peptide, a protein, an enzyme, a virus, a lipid, a
biological response modifier, pharmaceutical agent, a
lymphokine, a heterologous antibody or fragment
thereof, a detectable label, polyethylene glycol
(PEG), and a combination of two or more of any said
agents. 68. The antibody or fragment thereof of claim
67, wherein said cytotoxic agent is selected from the
group consisting of a radionuclide, a biotoxin, an
enzymatically active toxin, a cytostatic or cytotoxic
therapeutic agent, a prodrugs, an immunologically
active ligand, a biological response modifier, or a
combination of two or more of any said cytotoxic
agents. 69. The antibody or fragment thereof of claim
68, wherein said detectable label is selected from the
group consisting of an enzyme, a fluorescent label, a
chemiluminescent label, a bioluminescent label, a
radioactive label, or a combination of two or more of
any said detectable labels. 70. A composition
comprising the antibody or fragment thereof of any one
of claims 1 to 69, and a carrier. 71. An isolated
polynucleotide comprising a nucleic acid which encodes
an antibody VH polypeptide, wherein the amino acid
sequence of said VH polypeptide is at least 90%
identical to a reference amino acid sequence selected
from the group consisting of: SEQ ID NO:4, SEQ ID NO:
14, SEQ ID NO:24, SEQ ID NO:34, SEQ ED NO:44, SEQ ID
NO:54, SEQ ID NO:64, SEQ ID NO:74, SEQ ID NO:84, SEQ
ID NO:94, SEQ ID NO:1 15, SEQ ID NO.125, SEQ ED NO:
135, and SEQ ID NO: 145; and wherein an antibody or
antigen binding fragment thereof comprising said VH
polypeptide specifically binds to RON. 72. The
polynucleotide of claim 71, wherein the amino acid
sequence of said VH polypeptide is selected from the
group consisting of: SEQ ID NO:4, SEQ ID NO: 14, SEQ
ID NO:24, SEQ ID NO:34, SEQ ID NO:44, SEQ ID NO:54,
SEQ ID NO:64, SEQ ID NO:74, SEQID NO:84, SEQ ID NO:94,
SEQ ID NO:1 15, SEQ ID NO:125, SEQ ID NO:135, and SEQ
ID NO:145. 73. The polynucleotide of claim 7 1 or 72,
wherein the nucleotide sequence encoding said VH
polypeptide is optimized for increased expression
without changing the amino acid sequence of said VH
polypeptide. 74. The polynucleotide of claim 73,
wherein said optimization comprises identification and
removal of splice donor and splice acceptor sites. 75.
The polynucleotide of claim 73 or 74, wherein said
optimization comprises optimization of codon usage for
the cells expressing said polynucleotide. 76. The
polynucleotide of any one of claims 7 1 to 75, wherein
said nucleic acid comprises a nucleotide sequence
selected from the group consisting of: SEQ ID NO:3,
SEQ FD NO:13, SEQ ID NO:23, SEQ ID NO:33, SEQ ID
NO:43, SEQ ID NO:53, SEQ ID NO:63, SEQ ID NO:73, SEQ
ID NO:83, SEQ ID NO:93, SEQ ID NO:1 14, SEQ ID NO:124,
SEQ ID NO:134, and SEQ ID NO: 144. 77. An isolated
polynucleotide comprising a nucleic acid which encodes
an antibody VL polypeptide, wherein the amino acid
sequence of said VL polypeptide is at least 90%
identical to a reference amino acid sequence selected
from the group consisting of: SEQ ID NO:95 SEQ ID
NO:19, SEQ ID NO:29, SEQ ID NO:39, SEQ ID NO:49, SEQ
ID NO:59, SEQ ID NO:69, SEQ ID NO:79, SEQ ID NO:89,
SEQ ID NO:99, SEQ ID NO:120, SEQ ID NO:130, SEQ ID NO:
140, and SEQ ID NO: 150; and wherein an antibody or
antigen binding fragment thereof comprising said VL
polypeptide specifically binds to RON. 78. The
polynucleotide of claim 77, wherein the amino acid
sequence of said VL polypeptide is selected from the
group consisting of: SEQ ID NO:9, SEQ ID NO:19, SEQ ID
NO:29, SEQ ID NO:39, SEQ ID NO:49, SEQ ID NO:59, SEQ
ID NO:69, SEQ ID NO:79, SEQ ID NO:89, SEQ ID NO:99,
SEQ ID NO:120, SEQ ID NO:130, SEQ ID NO:140, and SEQ
ID NO:150. 79. The polynucleotide of claim 77 or 78,
wherein the nucleotide sequence encoding said VL
polypeptide is optimized for increased expression
without changing the amino acid sequence of said VL
polypeptide.80. The polynucleotide of claim 79,
wherein said optimization comprises identification and
removal of splice donor and splice acceptor sites. 81.
The polynucleotide of claim 79 or 80, wherein said
optimization comprises optimization of codon usage for
the cells expressing said polynucleotide. 82. The
polynucleotide of any one of claims 77 to 81, wherein
said nucleic acid comprises a nucleotide sequence
selected from the group consisting of: SEQ DD NO:8,
SEQ ID NO:18, SEQ ID NO:28, SEQ ID NO:38, SEQ ID
NO:48, SEQ ID NO:58, SEQ ID NO:68, SEQ ID NO:78, SEQ
ID NO:88, SEQ ID NO:98, SEQ ID NO: 119, SEQ ID NO:129,
SEQ ID NO:139, and SEQ ID NO:149. 83. An isolated
polynucleotide comprising a nucleic acid which encodes
an antibody VH polypeptide, wherein the amino acid
sequence of said VH polypeptide is identical, except
for 20 or fewer conservative amino acid substitutions,
to a reference amino acid sequence selected from the
group consisting of: SEQ ID NO:4, SEQ ID NO: 14, SEQ
ID NO:24, SEQ ID NO:34, SEQ ID NO:44, SEQ ID NO:54,
SEQ ID NO:64, SEQ ED NO:74, SEQ ID NO:84, SEQ ID
NO:94, SEQ ID NO:1 15, SEQ ID NO:125, SEQ ED NO:135,
and SEQ ID NO:145; and wherein an antibody or antigen
binding fragment thereof comprising said VH
polypeptide specifically binds to RON. 84. An isolated
polynucleotide comprising a nucleic acid which encodes
an antibody VL polypeptide, wherein the amino acid
sequence of said VL polypeptide is identical, except
for 20 or fewer conservative amino acid substitutions,
to a reference amino acid sequence selected from the
group consisting of: SEQ ID NO:9, SEQ ID NO: 19, SEQ
ED NO:29, SEQ ID NO:39, SEQ ID NO:49, SEQ ID NO:59,
SEQ ID NO:69, SEQ ID NO:79, SEQ ID NO:89, SEQ ID
NO:99, SEQ ID NO:120, SEQ ID NO:130, SEQ ID NO:140,
and SEQ ID NO:150; and wherein an antibody or antigen
binding fragment thereof comprising said VL
polypeptide specifically binds to RON. 85. An isolated
polynucleotide comprising a nucleic acid which encodes
a VH-CDRl amino acid sequence identical, except for
two or fewer amino acid substitutions, to a reference
VH-CDRl amino acid sequence selected from the group
consisting of: SEQ ED NO: 5, SEQ ED NO: 15, SEQ ID NO:
25, SEQ ID NO: 35, SEQ ID NO: 45, SEQ ID NO: 55, SEQ
ID NO: 65, SEQ ID NO: 75, SEQ ID NO: 85, SEQ ID NO:
95, SEQ ED NO: 116, SEQ ID NO: 126, SEQ IDNO: 136, and
SEQ ID NO: 146; and wherein an antibody or antigen
binding fragment thereof comprising said VH-CDRl
specifically binds to RON. 86. The polynucleotide or
fragment thereof of claim 85, wherein said VH-CDRl
amino acid sequence is selected from the group
consisting of: SEQ ID NO: 5, SEQ ID NO: 15, SEQ ID NO:
25, SEQ ID NO: 35, SEQ ID NO: 45, SEQ ID NO: 55, SEQ
ID NO: 65, SEQ ID NO: 75, SEQ ID NO: 85, SEQ ID NO:
95, SEQ ID NO: 116, SEQ ID NO: 126, SEQ ID NO: 136,
and SEQ ID NO: 146. 87. An isolated polynucleotide
comprising a nucleic acid which encodes a VH-CDR2
amino acid sequence identical, except for four or
fewer amino acid substitutions, to a reference VH-CDR2
amino acid sequence selected from the group consisting
of: SEQ ID NO: 6, SEQ DD NO: 16, SEQ ID NO: 26, SEQ ID
NO: 36, SEQ ID NO: 46, SEQ ID NO: 56, SEQ ID NO: 66,
SEQ ID NO: 76, SEQ ID NO: 86, SEQ ID NO: 96, SEQ ID
NO: 117, SEQ ID NO: 127, SEQ ID NO: 137, and SEQ ID
NO: 147; and wherein an antibody or antigen binding
fragment thereof comprising said VH-CDR2 specifically
binds to RON. 88. The polynucleotide or fragment
thereof of claim 87, wherein said VH-CDR2 amino acid
sequence is selected from the group consisting of: SEQ
ID NO: 6, SEQ ID NO: 16, SEQ ID NO: 26, SEQ ID NO: 36,
SEQ ID NO: 46, SEQ ID NO: 56, SEQ ID NO: 66, SEQ ID
NO: 76, SEQ ID NO: 86, SEQ ID NO: 96, SEQ ID NO: 117,
SEQ ID NO:127, SEQ ID NO:137, and SEQ ID NO: 147. 89.
An isolated polynucleotide comprising a nucleic acid
which encodes a VH-CDR3 amino acid sequence identical,
except for four or fewer amino acid substitutions, to
a reference VH-CDR3 amino acid sequence selected from
the group consisting of: SEQ ID NO: 7, SEQ ID NO: 17,
SEQ ID NO: 27, SEQ ID NO: 37, SEQ ID NO: 47, SEQ ID
NO: 57, SEQ ID NO: 67, SEQ ID NO: 77, SEQ ID NO: 87,
SEQ ID NO: 97, SEQ ID NO: 118, SEQ ID NO: 128; SEQ ID
NO: 138, and SEQ ID NO: 148; and wherein an antibody
or antigen binding fragment thereof comprising said
VH-CDR3 specifically binds to RON. 90. The
polynucleotide or fragment thereof of claim 89,
wherein said VH-CDR3 amino acid sequence is selected
from the group consisting of SEQ ID NO: 7, SEQ ID NO:
17, SEQ ID NO: 27, SEQ ID NO: 37, SEQ ID NO: 47, SEQ
ID NO: 57, SEQ ID NO: 67, SEQ ID NO: 77, SEQ ID NO:
87, SEQ ID NO: 97, SEQ ID NO: 118, SEQ ID NO: 128; SEQ
ID NO: 138, and SEQ ID NO: 148.91. An isolated
polynucleotide comprising a nucleic acid which encodes
a VL-CDRl amino acid sequence identical, except for
four or fewer amino acid substitutions, to a reference
VL-CDRl amino acid sequence selected from the group
consisting of: SEQ ID NO: 10, SEQ ID NO: 20, SEQ ID
NO: 30, SEQ ID NO: 40, SEQ ID NO: 50, SEQ E) NO: 60,
SEQ ID NO: 70, SEQ ID NO: 80, SEQ ID NO: 90, SEQ ID
NO: 100, SEQ ID NO: 121, SEQ ID NO: 131, SEQ FD NO:
141, and SEQ ID NO: 151; and wherein an antibody or
antigen binding fragment thereof comprising said
VL-CDRl specifically binds to RON. 92. The
polynucleotide or fragment thereof of claim 91,
wherein said VL-CDRl amino acid sequence is selected
from the group consisting of: SEQ ID NO: 10, SEQ E)
NO: 20, SEQ ID NO: 30, SEQ ID NO: 40, SEQ ID NO: 50,
SEQ ID NO: 60, SEQ ID NO: 70, SEQ E) NO: 80, SEQ E)
NO: 90, SEQ E) NO: 100, SEQ E) NO: 121, SEQ E) NO:
131, SEQ ID NO:141, and SEQ E) NO: 151. 93. An
isolated polynucleotide comprising a nucleic acid
which encodes a VL-CDR2 amino acid sequence identical,
except for two or fewer amino acid substitutions, to a
reference VL-CDR2 amino acid sequence selected from
the group consisting of: SEQ E) NO: 11, SEQ E) NO: 21,
SEQ E) NO: 31, SEQ E) NO: 41, SEQ E) NO: 51, SEQ E)
NO: 61, SEQ E) NO: 71, SEQ E) NO: 81, SEQ E) NO: 91,
SEQ E) NO: 101; SEQ E) NO: 122, SEQ E) NO: 132, SEQ E)
NO: 142, and SEQ E) NO: 152 and wherein an antibody or
antigen binding fragment thereof comprising said
VL-CDR2 specifically binds to RON. 94. The
polynucleotide or fragment thereof of claim 93,
wherein said VL-CDR2 amino acid sequence is selected
from the group consisting of: SEQ E) NO: 11, SEQ E)
NO: 21, SEQ E) NO: 31, SEQ E) NO: 41, SEQ E) NO: 51,
SEQ E) NO: 61, SEQ E) NO: 71, SEQ E) NO: 81, SEQ E)
NO: 91, SEQ E) NO: 101; SEQ E) NO: 122, SEQ E) NO:
132, SEQ E) NO: 142, and SEQ E) NO: 152. 95. An
isolated polynucleotide comprising a nucleic acid
which encodes a VL-CDR3 amino acid sequence identical,
except for four or fewer amino acid substitutions, to
a reference VL-CDR3 amino acid sequence selected from
the group consisting of: SEQ E) NO: 12, SEQ K) NO: 22,
SEQ E) NO: 32, SEQ E) NO: 42, SEQ E) NO: 52, SEQ E)
NO: 62, SEQ E) NO: 72, SEQ E) NO: 82, SEQ ID NO: 92,
SEQ E) NO: 102, SEQ E) NO: 123, SEQ E) NO: 133, SEQ E)
NO: 143, and SEQ E) NO: 153; and wherein an antibody
or antigen binding fragment thereof comprising said
VL-CDR3 specifically binds to RON.96. The
polynucleotide or fragment thereof of claim 95,
wherein said VL-CDR3 amino acid sequence is selected
from the group consisting of: SEQ ED NO: 12, SEQ ED
NO: 22, SEQ ED NO: 32, SEQ ID NO: 42, SEQ ED NO: 52,
SEQ ED NO: 62, SEQ ED NO: 72, SEQ ED NO: 82, SEQ ED
NO: 92, SEQ ED NO: 102, SEQ ED NO: 123, SEQ ED NO:
133, SEQ ED NO: 143, and SEQ ED NO: 153. 97. An
isolated polynucleotide comprising a nucleic acid
which encodes an antibody VH polypeptide, wherein said
VH polypeptide comprises VH-CDRl, VH-CDR2, and VH-CDR3
amino acid sequences selected from the group
consisting of: SEQ ED NOs: 5, 6, and 7; SEQ ED NOs:
15, 16, and 17; SEQ ED NOs: 25, 26, and 27; SEQ ED
NOs: 35, 36, and 37; SEQ ED NOs: 45, 46, and 47; SEQ
ED NOs: 55, 56, and 57; SEQ ED NOs: 65, 66, and 67;
SEQ ED NOs: 75, 76, and 77; SEQ ED NOs: 85, 86, and
87; SEQ ED NOs: 95, 96, and 97; SEQ ED NOs: 116, 117,
and 118; SEQ ED NOs: 126, 127, and 128; SEQ ED NOs:
136, 137, and 138; and SEQ ED NOs: 146, 147, and 148;
and wherein an antibody or antigen binding fragment
thereof comprising said VHCDR3 specifically binds to
RON. 98. An isolated polynucleotide comprising a
nucleic acid which encodes an antibody VL polypeptide,
wherein said VL polypeptide comprises VL-CDRl,
VL-CDR2, and VL-CDR3 amino acid sequences selected
from the group consisting of: 10, 11, and 12; SEQ ED
NOs: 20, 21, and 22; SEQ ED NOs: 30, 31, and 32; SEQ
ED NOs: 40, 41, and 42; SEQ ED NOs: 50, 51, and 52;
SEQ ED NOs: 60, 61, and 62; SEQ ED NOs: 70, 71, and
72; SEQ ED NOs: 80, 81, and 82; SEQ ED NOs: 90, 91,
and 92; SEQ ED NOs: 100, 101, and 102; SEQ ED NOs:
121, 122, and 123; SEQ ED NOs: 131, 132 and 133; SEQ
ED NOs: 141, 142, and 143; and SEQ ED NOs: 151, 152,
and 153; and wherein an antibody or antigen binding
fragment thereof comprising said VLCDR3 specifically
binds to RON. 99. The polynucleotide of any one of
claims 7 1 to 98, further comprising a nucleic acid
encoding a signal peptide fused to said antibody VH
polypeptide. 100. The polynucleotide of any one of
claims 7 1 to 98, further comprising a nucleic acid
encoding a signal peptide fused to said antibody VL
polypeptide. 101. The polynucleotide of any one of
claims 7 1 to 100, further comprising a nucleic acid
encoding a heavy chain constant region CHl domain
fused to said VH polypeptide. 102. The polynucleotide
of any one of claims 7 1 to 101, further comprising a
nucleic acid encoding a heavy chain constant region
CH2 domain fused to said VH polypeptide.103. The
polynucleotide of any one of claims 7 1 to 102,
further comprising a nucleic acid encoding a heavy
chain constant region CH3 domain fused to said VH
polypeptide. 104. The polynucleotide of any one of
claims 7 1 to 103, further comprising a nucleic acid
encoding a heavy chain hinge region fused to said VH
polypeptide. 105. The polynucleotide of any one of
claims 101 to 104, wherein said heavy chain constant
region is selected from the group consisting of human
IgG4, IgG4 agly, IgGl and IgGl agly. 106. The
polynucleotide of any one of claims 7 1 to 105,
further comprising a nucleic acid encoding a light
chain constant region domain fused to said VL
polypeptide. 107. The polynucleotide of claim 106,
wherein said light chain constant region is human
kappa. 108. The polynucleotide of any one of claims 7
1 to 107, wherein an antibody or antigen-binding
fragment thereof comprising a polypeptide encoded by
said nucleic acid specifically binds the same RON
epitope as a reference monoclonal Fab antibody
fragment selected from the group consisting of
M14-H06, M15-E10, M16-C07, M23-F10, M80-B03, M93-D02,
M96-C05, M97-D03, and M98-E12 or a reference
monoclonal antibody selected from the group consisting
of 1P2E7, 1P3B2, 1P4A3, 1P4A12 and 1P5B10. 109. The
polynucleotide of any one of claims 7 1 to 108,
wherein an antibody or antigen-binding fragment
thereof comprising a polypeptide encoded by said
nucleic acid competitively inhibits a reference
monoclonal Fab antibody fragment selected from the
group consisting of M14-H06, M15-E10, M16-C07,
M23-F10, M8O-BO3, M93-D02, M96-C05, M97- D03, and
M98-E12 or a reference monoclonal antibody selected
from the group consisting of 1P2E7, 1P3B2, 1P4A3,
1P4A12 and 1P5B10. 110. The polynucleotide of any one
of claims 7 1 to 109, wherein the framework regions of
said VH polypeptide are human, except for five or
fewer amino acid substitutions. 111. The
polynucleotide of any one of claims 7 1 to 110,
wherein the framework regions of said VL polypeptide
are human, except for five or fewer amino acid
substitutions.112. The polynucleotide of any one of
claims 7 1 to 111, wherein an antibody or
antigen-binding fragment thereof comprising the
polypeptide encoded by said nucleic acid binds to a
linear epitope. 113. The polynucleotide of any one of
claims 7 1 to 112, wherein an antibody or
antigen-binding fragment thereof comprising the
polypeptide encoded by said nucleic acid binds to a
non-linear conformational epitope. 



114. The polynucleotide of any one of claims 7 1 to
113, wherein an antibody or antigen-binding fragment
thereof comprising the polypeptide encoded by said
nucleic acid is a multivalent, and comprises at least
two heavy chains and at least two light chains. 115.
The polynucleotide of any one of claims 7 1 to 114,
wherein an antibody or antigen-binding fragment
thereof comprising the polypeptide encoded by said
nucleic acid is multispecific. 116. The polynucleotide
of any one of claims 7 1 to 115, wherein an antibody
or antigen-binding fragment thereof comprising the
polypeptide encoded by said nucleic acid is
bispecific. 117. The polynucleotide of any one of
claims 7 1 to 116, wherein an antibody or
antigen-binding fragment thereof comprising the
polypeptide encoded by said nucleic acid comprises
heavy and light chain variable domains which are fully
human. 118. The polynucleotide of claim 117, wherein
said heavy and light chain variable domains are
identical to those of a monoclonal Fab antibody
fragment selected from the group consisting of
M14-H06, M15-E10, M16-C07, M23-F10, M80-B03, M93-D02,
M96-C05, M97- D03, andM98-E12. 119. The polynucleotide
of any one of claims 7 1 to 116, wherein an antibody
or antigen-binding fragment thereof comprising the
polypeptide encoded by said nucleic acid comprises
heavy and light chain variable domains which are
murine. 120. The polynucleotide of claim 119, wherein
said heavy and light chain variable domains are
identical to those of a monoclonal antibody selected
from the group consisting of 1P2E7, 1P3B2, 1P4A3,
1P4A12 and 1P5B10.121. The polynucleotide of any one
of claims 7 1 to 116, wherein an antibody or
antigen-binding fragment thereof comprising the
polypeptide encoded by said nucleic acid is humanized.
122. The polynucleotide of any one of claims 7 1 to
116, wherein an antibody or antigen-binding fragment
thereof comprising the polypeptide encoded by said
nucleic acid is chimeric. 123. The polynucleotide of
any one of claims 7 1 to 116, wherein an antibody or
antigen-binding fragment thereof comprising the
polypeptide encoded by said nucleic acid is
primatized. 124. The polynucleotide of any one of
claims 7 1 to 116, wherein an antibody or
antigen-binding fragment thereof comprising the
polypeptide encoded by said nucleic acid is fully
human. 125. The polynucleotide of any one of claims 7
1 to 124, wherein an antibody or antigen-binding
fragment thereof comprising the polypeptide encoded by
said nucleic acid is an Fab fragment. 126. The
polynucleotide of any one of claims 7 1 to 124,
wherein an antibody or antigen-binding fragment
thereof comprising the polypeptide encoded by said
nucleic acid is an Fab' fragment. 127. The
polynucleotide of any one of claims 7 1 to 124,
wherein an antibody or antigen-binding fragment
thereof comprising the polypeptide encoded by said
nucleic acid is an F(ab)2 fragment. 128. The
polynucleotide of any one of claims 7 1 to 124,
wherein an antibody or antigen-binding fragment
thereof comprising the polypeptide encoded by said
nucleic acid is an Fv fragment. 129. The
polynucleotide of any one of claims 7 1 to 124,
wherein an antibody or antigen-binding fragment
thereof comprising the polypeptide encoded by said
nucleic acid is a single chain antibody. 130. The
polynucleotide of any one of claims 7 1 to 129,
wherein an antibody or antigen-binding fragment
thereof comprising the polypeptide encoded by said
nucleic acidspecifically binds to an RON polypeptide
or fragment thereof, or an RON variant polypeptide,
with an affinity characterized by a dissociation
constant (KD) no greater than 5 x 10-2 M, 10-2 M, 5 x
10-3 M, 10-3 M, 5 x 10-4 M, 10-4 M, 5 x 10-5 M, 10-5
M, 5 x 10-6 M, 10-6 M, 5 x 10-7 M, 10-7 M, 5 x 10-8 M,
10-8 M, 5 x 10-9 M, 10-9 M, 5 x 10-10 M, 10-10 M, 5 x
10-1 1M, 10-1 1 M, 5 x 10-12 M, 10-12 M, 5 x 10-13 M,
10-13 M, 5 x 10-14 M, 10-14 M, 5 x 10-15 M, or 10-15
M. 131. The polynucleotide of any one of claims 7 1 to
130, wherein an antibody or antigen-binding fragment
thereof comprising the polypeptide encoded by said
nucleic acid preferentially binds to a human RON
polypeptide or fragment thereof, relative to a murine
RON polypeptide or fragment thereof. 132. The
polynucleotide of any one of claims 7 1 to 131,
wherein an antibody or antigen-binding fragment
thereof comprising the polypeptide encoded by said
nucleic acid binds to RON expressed on the surface of
a cell. 133. The polynucleotide of claim 132, wherein
said cell is a malignant cell, a neoplastic cell, a
tumor cell, a metastatic cell or a tumor associated
macrophage. 134. The polynucleotide of any one of
claims 7 1 to 133, wherein an antibody or
antigen-binding fragment thereof comprising the
polypeptide encoded by said nucleic acid blocks MSP
from binding to RON. 135. The polynucleotide of any
one of claims 7 1 to 134, wherein an antibody or
antigen-binding fragment thereof comprising the
polypeptide encoded by said nucleic acid inhibits
MSP-dependent RON activation. 136. The polynucleotide
of any one of claims 7 1 to 135, wherein an antibody
or antigen-binding fragment thereof comprising the
polypeptide encoded by said nucleic acid inhibits
inhibits MSP-independent RON activation. 137. The
polynucleotide of any one of claims 7 1 to 136,
wherein an antibody or antigen-binding fragment
thereof comprising the polypeptide encoded by said
nucleic acid inhibits RON-mediated activation of the
Ras/MAPK signaling pathway. 138. The polynucleotide of
any one of claims 7 1 to 137, wherein an antibody or
antigen-binding fragment thereof comprising the
polypeptide encoded by said nucleic acid inhibits
RON-mediated phosphorylation of ERK or AKT.139. The
polynucleotide of any one of claims 7 1 to 138,
wherein an antibody or antigen-binding fragment
thereof comprising the polypeptide encoded by said
nucleic acid inhibits RON-mediated cell proliferation.
140. The polynucleotide of any one of claims 7 1 to
139, wherein an antibody or antigen-binding fragment
thereof comprising the polypeptide encoded by said
nucleic acid inhibits tumor cell growth, tumor cell
invasion or tumor cell metastasis. 141. The
polynucleotide of any one of claims 7 1 to 140,
wherein an antibody or antigen-binding fragment
thereof comprising the polypeptide encoded by said
nucleic acid induces apoptosis. 142. The
polynucleotide of any one of claims 7 1 to 141,
further comprising a nucleic acid encoding a
heterologous polypeptide. 143. The polynucleotide of
any one of claims 7 1 to 142, wherein an antibody or
antigen-binding fragment thereof comprising the
polypeptide encoded by said nucleic acid is conjugated
to an agent selected from the group consisting of
cytotoxic agent, a therapeutic agent, cytostatic
agent, a biological toxin, a prodrug, a peptide, a
protein, an enzyme, a virus, a lipid, a biological
response modifier, pharmaceutical agent, a lymphokine,
a heterologous antibody or fragment thereof, a
detectable label, polyethylene glycol (PEG), and a
combination of two or more of any said agents. 144.
The polynucleotide of claim 143, wherein said
cytotoxic agent is selected from the group consisting
of a radionuclide, a biotoxin, an enzymatically active
toxin, a cytostatic or cytotoxic therapeutic agent, a
prodrugs, an immunologically active ligand, a
biological response modifier, or a combination of two
or more of any said cytotoxic agents. 145. The
polynucleotide of claim 143, wherein said detectable
label is selected from the group consisting of an
enzyme, a fluorescent label, a chemi luminescent
label, a bioluminescent label, a radioactive label, or
a combination of two or more of any said detectable
labels. 146. A composition comprising the
polynucleotide any one of claims 7 1 to 145, and a
carrier. 147. A vector comprising the polynucleotide
of any one of claims 7 1 to 145.148. The vector of
claim 147, wherein said polynucleotide is operably
associated with a promoter. 149. A host cell
comprising the vector of claim 147 or claim 148. 150.
A method of producing an antibody or fragment thereof
which specifically binds RON, comprising culturing the
host cell of claim 149, and recovering said antibody,
or fragment thereof. 151. An isolated polypeptide
produced by the method of claim 150. 152. An isolated
polypeptide encoded by the polynucleotide of any one
of claims 7 1 to 145. 153. The isolated polypeptide of
claim 152, wherein an antibody or fragment thereof
comprising said polypeptide specifically binds to RON.
154. An isolated antibody or fragment thereof
comprising the polypeptide of claim 152 or 153. 155. A
composition comprising an isolated VH encoding
polynucleotide and an isolated VL encoding
polynucleotide, wherein said VH encoding
polynucleotide and said VL encoding polynucleotide,
respectively, comprise nucleic acids encoding amino
acid sequences at least 90% identical to reference
amino acid sequences selected from the group
consisting of: SEQ ID NO:4 and SEQ ID NO:9; SEQ ID
NO:14 and SEQ ID NO:19; SEQ ID NO:24 and SEQ ID NO:29;
SEQ ID NO:34 and SEQ ID NO:39; SEQ ED NO:44 and SEQ ID
NO:49; SEQ ID NO:54 and SEQ ID NO:59; SEQ ID NO:64 and
SEQ ID NO:69; SEQ ID NO:74 and SEQ ID NO:79; SEQ ID
NO:84 and SEQ ID NO:89; SEQ ID NO:94 and SEQ ID NO:99;
SEQ ED NO: 115 and SEQ ID NO:120; SEQ ID NO: 125 and
SEQ DD NO: 130; SEQ ED NO: 135 and SEQ ED NO:140; and
SEQ ED NO: 145 and SEQ ED NO:150; and wherein an
antibody or fragment thereof encoded by said VH and VL
encoding polynucleotides specifically binds RON. 156.
The composition of claim 155, wherein said VH encoding
polynucleotide and said VL encoding polynucleotide,
respectively, comprise nucleic acids encoding amino
acid sequences selected from the group consisting of:
SEQ ED NO:4 and SEQ ED NO:9; SEQ ED NO:14 and SEQ ED
NO: 19; SEQ ED NO:24 and SEQ ID NO:29; SEQ ID NO:34
and SEQ ED NO:39; SEQ ED NO:44 and SEQ ED NO:49; SEQ
ED NO:54 and SEQ ED NO:59; SEQ ED NO:64 and SEQ ED
NO:69; SEQ ED NO:74 and SEQ ID NO:79; SEQ ED NO:84 and
SEQ ED NO:89;SEQ ID NO:94 and SEQ ID NO:99; SEQ ID NO:
115 and SEQ ID NO: 120; SEQ ID NO: 125 and SEQ ID
NO:130; SEQ ID NO: 135 and SEQ ID NO:140; and SEQ ID
NO: 145 and SEQ ID NO: 150. 157. A composition
comprising an isolated VH encoding polynucleotide and
an isolated VL encoding polynucleotide, wherein said
VH encoding polynucleotide and said VL encoding
polynucleotide, respectively, comprise nucleic acids
encoding amino acid sequences identical, except for
less than 20 conservative amino acid substitutions, to
reference amino acid sequences selected from the group
consisting of SEQ ED NO:4 and SEQ ID NO:9; SEQ ID
NO:14 and SEQ ID NO: 19; SEQ ID NO:24 and SEQ ID
NO:29; SEQ ID NO:34 and SEQ ID NO:39; SEQ ID NO:44 and
SEQ ID NO:49; SEQ ID NO:54 and SEQ ID NO:59; SEQ ID
NO:64 and SEQ ID NO:69; SEQ ID NO:74 and SEQ ID NO:79;
SEQ ID NO:84 and SEQ ID NO:89; SEQ ID NO:94 and SEQ ID
NO:99; SEQ ID NO: 115 and SEQ ID NO:120; SEQ ID NO:
125 and SEQ ID NO:130; SEQ ID NO: 135 and SEQ ID
NO:140; and SEQ ID NO: 145 and SEQ ID NO: 150; and
wherein an antibody or fragment thereof encoded by
said VH and VL encoding polynucleotides specifically
binds RON. 158. A composition comprising an isolated
VH encoding polynucleotide and an isolated VL encoding
polynucleotide, wherein said VH encoding
polynucleotide encodes a VH polypeptide comprising
VH-CDRl, VH-CDR2, and VH-CDR3 amino acid sequences
selected from the group consisting of: SEQ ID NOs: 5,
6, and 7; SEQ ID NOs: 15, 16, and 17; SEQ ID NOs: 25,
26, and 27; SEQ ID NOs: 35, 36, and 37; SEQ ID NOs:
45, 46, and 47; SEQ ID NOs: 55, 56, and 57; SEQ ID
NOs: 65, 66, and 67; SEQ ID NOs: 75, 76, and 77; SEQ
ID NOs: 85, 86, and 87; and SEQ ID NOs: 95, 96, and
97; wherein said VL encoding polynucleotide encodes a
VL polypeptide comprising VL-CDRl, VL-CDR2, and
VL-CDR3 amino acid sequences selected from the group
consisting of: SEQ ID NOs: 10, 11, and 12; SEQ ID NOs:
20, 21, and 22; SEQ ID NOs: 30, 31, and 32; SEQ ID
NOs: 40, 41, and 42; SEQ ID NOs: 50, 51, and 52; SEQ
ID NOs: 60, 61, and 62; SEQ ID NOs: 70, 71, and 72;
SEQ ED NOs: 80, 81, and 82; SEQ ID NOs: 90, 91, and
92; SEQ ID NOs: 100, 101, and 102; SEQ ID NOs: 116,
117, and 118; SEQ ED NOs: 126, 127, and 128; SEQ ED
NOs: 136, 137, and 138; and SEQ ED NOs: 146, 147, and
148; and wherein an antibody or fragment thereof
encoded by said VH and VL encoding polynucleotides
specifically binds RON.159. The composition of any one
of claims 155-158, wherein said VH encoding
polynucleotide further comprises a nucleic acid
encoding a signal peptide fused to said antibody VH
polypeptide. 160. The composition of any one of claims
155-158, wherein said VL encoding polynucleotide
further comprises a nucleic acid encoding a signal
peptide fused to said antibody VL polypeptide. 161.
The composition of any one of claims 155 to 160,
wherein said VH encoding polynucleotide further
comprises a nucleic acid encoding a heavy chain
constant region CHl domain fused to said VH
polypeptide. 162. The composition of any one of claims
155 to 161, wherein said VH encoding polynucleotide
further comprises a nucleic acid encoding a heavy
chain constant region CH2 domain fused to said VH
polypeptide. 163. The composition of any one of claims
155 to 162, wherein said VH encoding polynucleotide
further comprises a nucleic acid encoding a heavy
chain constant region CH3 domain fused to said VH
polypeptide. 164. The composition of any one of claims
155 to 163, wherein said VH encoding polynucleotide
further comprises a nucleic acid encoding a heavy
chain hinge region fused to said VH polypeptide. 165.
The composition of any one of claims 155 to 164,
wherein said heavy chain constant region is selected
from the group consisting of human IgG4, IgG4 agly,
IgGl and IgGl agly. 166. The composition of any one of
claims 155 to 165, wherein said VL encoding
polynucleotide further comprises a nucleic acid
encoding a light chain constant region domain fused to
said VL polypeptide. 167. The composition of claim
166, wherein said light chain constant region is human
kappa. 168. The composition of any one of claims 155
to 167, wherein an antibody or fragment thereof
encoded by said VH and VL encoding polynucleotides
specifically binds the same RON epitope as a reference
monoclonal Fab antibody fragment selected from the
groupconsisting of M14-H06, M15-E10, M16-C07, M23-F10,
M80-B03, M93-D02, M96-C05, M97- D03, and M98-E12 or a
reference monoclonal antibody selected from the group
consisting of 1P2E7, 1P3B2, 1P4A3, 1P4A12 and 1P5B10.
169. The composition of any one of claims 155 to 167,
wherein an antibody or fragment thereof encoded by
said VH and VL encoding polynucleotides competitively
inhibits a reference monoclonal Fab antibody fragment
selected from the group consisting of M14-H06,
M15-E10, M16-C07, M23-F10, M8O-BO3, M93-D02, M96-C05,
M97-D03, and M98-E12 or a reference monoclonal
antibody selected from the group consisting of 1P2E7,
1P3B2, 1P4A3, 1P4A12 and 1P5B10. 170. The composition
of any one of claims 155 to 169, wherein the framework
regions of said VH and VL polypeptides are human,
except for five or fewer amino acid substitutions.
171. The composition of any one of claims 155 to 170,
wherein an antibody or fragment thereof encoded by
said VH and VL encoding polynucleotides binds to a
linear epitope. 172. The composition of any one of
claims 155 to 170, wherein an antibody or fragment
thereof encoded by said VH and VL encoding
polynucleotides binds to a non-linear conformational
epitope. 173. The composition of any one of claims 155
to 170, wherein an antibody or fragment thereof
encoded by said VH and VL encoding polynucleotides is
multivalent, and comprises at least two heavy chains
and at least two light chains. 174. The composition of
any one of claims 155 to 173, wherein an antibody or
fragment thereof encoded by said VH and VL encoding
polynucleotides is multispecific. 175. The composition
of any one of claims 155 to 174, wherein an antibody
or fragment thereof encoded by said VH and VL encoding
polynucleotides is bispecific. 176. The composition of
any one of claims 155 to 175, wherein an antibody or
fragment thereof encoded by said VH and VL encoding
polynucleotides comprises heavy and light chain
variable domains which are fully human. 177. The
composition of claim 176, wherein said heavy and light
chain variable domains are identical to those of a
monoclonal Fab antibody fragment selected from the
groupconsisting of M14-H06, M15-E10, M16-C07, M23-F10,
M8O-BO3, M93-D02, M96-C05, M97- D03, and M98-E12. 178.
The composition of any one of claims 155 to 175,
wherein an antibody or fragment thereof encoded by
said VH and VL encoding polynucleotides comprises
heavy and light chain variable domains which are
murine. 179. The composition of claim 178, wherein
said heavy and light chain variable domains are
identical to those of a monoclonal antibody selected
from the group consisting of 1P2E7, 1P3B2, 1P4A3,
1P4A12 and 1P5B10. 180. The composition of any one of
claims 155 to 175, wherein an antibody or fragment
thereof encoded by said VH and VL encoding
polynucleotides is humanized. 181. The composition of
any one of claims 155 to 175, wherein an antibody or
fragment thereof encoded by said VH and VL encoding
polynucleotides is chimeric. 182. The composition of
any one of claims 155 to 175, wherein an antibody or
fragment thereof encoded by said VH and VL encoding
polynucleotides is primatized. 183. The composition of
any one of claims 155 to 175, wherein an antibody or
fragment thereof encoded by said VH and VL encoding
polynucleotides is fully human. 184. The composition
of any one of claims 155 to 183, wherein an antibody
or fragment thereof encoded by said VH and VL encoding
polynucleotides is an Fab fragment. 185. The
composition of any one of claims 155 to 183, wherein
an antibody or fragment thereof encoded by said VH and
VL encoding polynucleotides is an Fab' fragment. 186.
The composition of any one of claims 155 to 183,
wherein an antibody or fragment thereof encoded by
said VH and VL encoding polynucleotides is an F(ab)2
fragment. 187. The composition of any one of claims
155 to 183, wherein an antibody or fragment thereof
encoded by said VH and VL encoding polynucleotides is
an Fv fragment. 188. The composition of any one of
claims 155 to 183, wherein an antibody or fragment
thereof encoded by said VH and VL encoding
polynucleotides is a single chain antibody.189. The
composition of any one of claims 155 to 188, wherein
an antibody or fragment thereof encoded by said VH and
VL encoding polynucleotides specifically binds to an
RON polypeptide or fragment thereof, or an RON variant
polypeptide, with an affinity characterized by a
dissociation constant (KD) no greater than 5 x 10-2 M,
10-2 M, 5 x 10-3 M, 10-3 M, 5 x 10-4 M, 10-4 M, 5 x
10-5 M, 10-5 M, 5 x 10-6 M, 10-6 M, 5 x 10-7 M, 10-7
M, 5 x 10-8 M, 10-8 M, 5 x 10-9 M, 10-9 M, 5 x 10-10
M, 10-10 M, 5 x 10-1 1 M, 10-1 1 M, 5 x 10-12 M, 10-12
M, 5 x 10-13 M, 10-13 M, 5 x 10-14 M, 10-14 M, 5 x
10-15 M, or 10-15 M. 190. The composition of any one
of claims 155 to 189, wherein an antibody or fragment
thereof encoded by said VH and VL encoding
polynucleotides preferentially binds to a human RON
polypeptide or fragment thereof, relative to a murine
RON polypeptide or fragment thereof. 191. The
composition of any one of claims 155 to 190, wherein
an antibody or fragment thereof encoded by said VH and
VL encoding polynucleotides binds to RON expressed on
the surface of a cell. 192. The composition of claim
191, wherein said cell is a malignant cell, a
neoplastic cell, a tumor cell, a metastatic cell or a
tumor associated macrophage. 193. The composition of
any one of claims 155 to 192, wherein an antibody or
fragment thereof encoded by said VH and VL encoding
polynucleotides blocks MSP from binding to RON. 194.
The composition of any one of claims 155 to 193,
wherein an antibody or fragment thereof encoded by
said VH and VL encoding polynucleotides inhibits
MSP-dependent RON activation. 195. The composition of
any one of claims 155 to 194, wherein an antibody or
fragment thereof encoded by said VH and VL encoding
polynucleotides inhibits MSPindependent RON
activation. 196. The composition of any one of claims
155 to 195, wherein an antibody or fragment thereof
encoded by said VH and VL encoding polynucleotides
inhibits RON-mediated activation of the Ras/MAPK
signaling pathway.197. The composition of any one of
claims 155 to 196, wherein an antibody or fragment
thereof encoded by said VH and VL encoding
polynucleotides inhibits RON-mediated phosphorylation
of ERK or AKT. 198. The composition of any one of
claims 155 to 197, wherein an antibody or fragment
thereof encoded by said VH and VL encoding
polynucleotides inhibits RON-mediated cell
proliferation. 199. The composition of any one of
claims 155 to 198, wherein an antibody or fragment
thereof encoded by said VH and VL encoding
polynucleotides inhibits tumor cell growth, tumor cell
invasion or tumor cell metastasis. 200. The
composition of any one of claims 155 to 199, wherein
an antibody or fragment thereof encoded by said VH and
VL encoding polynucleotides induces apoptosis. 201.
The composition of any one of claims 155 to 200,
wherein said VH encoding polynucleotide, said VL
encoding polynucleotide, or both said VH and said VL
encoding polynucleotides further comprise a nucleic
acid encoding a heterologous polypeptide. 202. The
composition of any one of claims 155 to 201, wherein
an antibody or fragment thereof encoded by said VH and
VL encoding polynucleotides is conjugated to an agent
selected from the group consisting of cytotoxic agent,
a therapeutic agent, cytostatic agent, a biological
toxin, a prodrug, a peptide, a protein, an enzyme, a
virus, a lipid, a biological response modifier,
pharmaceutical agent, a lymphokine, a heterologous
antibody or fragment thereof, a detectable label,
polyethylene glycol (PEG), and a combination of two or
more of any said agents. 203. The composition of claim
202, wherein said cytotoxic agent is selected from the
group consisting of a radionuclide, a biotoxin, an
enzymatically active toxin, a cytostatic or cytotoxic
therapeutic agent, a prodrugs, an immunologically
active ligand, a biological response modifier, or a
combination of two or more of any said cytotoxic
agents. 204. The composition of claim 202, wherein
said detectable label is selected from the group
consisting of an enzyme, a fluorescent label, a
chemiluminescent label, a bioluminescent label, a
radioactive label, or a combination of two or more of
any said detectable labels.205. The composition of any
one of claims 155 to 204, wherein said VH encoding
polynucleotide is contained on a first vector and said
VL encoding polynucleotide is contained on a second
vector. 206. The composition of claim 205, wherein
said VH encoding polynucleotide is operably associated
with a first promoter and said VL encoding
polynucleotide is operably associated with a second
promoter. 207. The composition of claim 206, wherein
said first and second promoters are copies of the same
promoter. 208. The composition of claim 206, wherein
said first and second promoters nonidentical. 209. The
composition of any one of claims 205 to 208, wherein
said first vector and said second vector are contained
in a single host cell. 210. The composition of any one
of claims 205 to 208, wherein said first vector and
said second vector are contained in a separate host
cells. 211. A method of producing an antibody or
fragment thereof which specifically binds RON,
comprising culturing the host cell of claim 209, and
recovering said antibody, or fragment thereof. 212. A
method of producing an antibody or fragment thereof
which specifically binds RON, comprising co-culturing
the separate host cells of claim 210, and recovering
said antibody, or fragment thereof. 213. A method of
producing an antibody or fragment thereof which
specifically binds RON, comprising separately
culturing the separate host cells of claim 210,
combining said VH and VL encoding polypeptides, and
recovering said antibody, or fragment thereof. 214. An
antibody or fragment thereof which specifically binds
RON, produced by the method of any one of claims 211
to 213. 215. The composition of any one of claims 155
to 204, wherein said VH encoding polynucleotide and
said VL encoding polynucleotide are on the same
vector. 216. The vector of claim 215.217. The vector
of claim 216, wherein said VH encoding polynucleotide
and said VL encoding polynucleotide are each operably
associated with a promoter. 218. The vector of claim
216, wherein said VH encoding polynucleotide and said
VL encoding polynucleotide are fused in frame, are
co-transcribed from a single promoter operably
associated therewith, and are cotranslated into a
single chain antibody or antigen-binding fragment
thereof. 219. The vector of claim 216, wherein said VH
encoding polynucleotide and said VL encoding
polynucleotide are co-transcribed from a single
promoter operably associated therewith, but are
separately translated. 220. The vector of claim 219,
further comprising an IRES sequence disposed between
said VH encoding polynucleotide and said VL encoding
polynucleotide. 221. The vector of claim 216, wherein
said polynucleotide encoding a VH and said
polynucleotide encoding a VL are separately
transcribed, each being operably associated with a
separate promoter. 222. The vector of claim 221,
wherein said separate promoters are copies of the same
promoter. 223. The vector of claim 221, wherein said
separate promoters are non-identical. 224. A host cell
comprising the vector of any one of claims 216 to 223.
225. A method of producing an antibody or fragment
thereof which specifically binds RON, comprising
culturing the host cell of claim 224, and recovering
said antibody, or fragment thereof. 226. An antibody
or fragment thereof which specifically binds RON,
produced by the method of claim 225. 227. A method for
treating a hyperproliferative disorder in an animal,
comprising administering to an animal in need of
treatment a composition comprising: a) the isolated
antibody or fragment thereof of any one of claims 1 to
69, 154, 214 and 226; andb) a pharmaceutically
acceptable carrier. 228. The method of claim 227,
wherein said hyperproliferative disease or disorder is
selected from the group consisting of cancer, a
neoplasm, a tumor, a malignancy, or a metastasis
thereof. 229. The method of claim 228, wherein said
antibody or fragment thereof specifically binds to RON
expressed on the surface of a malignant cell. 230. The
method of claim 229, wherein binding of said antibody
or fragment thereof to said malignant cell results in
growth inhibition of said malignant cell. 231. The
method of any one of claims 227 to 230, wherein said
antibody or fragment thereof inhibits tumor cell
proliferation. 232. The method of claim 231, wherein
tumor cell proliferation is inhibited through the
prevention or retardation of metastatic growth. 233.
The method of any one of claims 227 to 230, wherein
said antibody or fragment thereof inhibits tumor cell
migration. 234. The method of claim 231, wherein tumor
cell proliferation is inhibited through the prevention
or retardation of tumor spread to adjacent tissues.
235. The method of claim 228, wherein said
hyperproliferative disease or disorder is a neoplasm
located in the: prostate, colon, abdomen, bone,
breast, digestive system, liver, pancreas, peritoneum,
adrenal gland, parathyroid gland, pituitary gland,
testicles, ovary, thymus, thyroid, eye, head, neck,
central nervous system, peripheral nervous system,
lymphatic system, pelvis, skin, soft tissue, spleen,
thoracic region, or urogenital tract. 236. The method
of claim 228, wherein said hyperproliferative disease
is cancer, said cancer selected from the group
consisting of: epithelial squamous cell cancer,
melanoma, leukemia, myeloma, stomach cancer, brain
cancer, lung cancer, pancreatic cancer, cervical
cancer, ovarian cancer, liver cancer, bladder cancer,
breast cancer, colon cancer, renal cancer, prostate
cancer, testicular cancer, thyroid cancer, and head
and neck cancer.237. The method of claim 236, wherein
said cancer is selected from the group consisting of
stomach cancer, renal cancer, brain cancer, bladder
cancer, colon cancer, lung cancer, breast cancer,
pancreatic cancer, ovarian cancer, and prostate
cancer. 238. The method of any one of claims 227 to
237, wherein said animal is a mammal. 239. The method
of claim 238, wherein said mammal is a human.WASTE
ACTIVATED SLUDGE PHOSPHORUS AND MAGNESIUM STRIPPING
PROCESS AND STRUVITE PRODUCTION SYSTEM RELATED
APPLICATIONS [0001] This application is a continuation
of and claims the benefit of priority to U.S.
Non-Provisional application number 12/012,362 filed on
February 1, 2008 and entitled WASTE ACTIVATED SLUDGE
STRIPPING TO REMOVE INTERNAL PHOSPHORUS, the contents
of which is hereby incorporated herein in its entirety
by this reference. FIELD OF THE INVENTION [0002] The
invention relates generally to the field of
"waste-activated sludge" (WAS) stripping. More
particularly, the invention relates to adding readily
biodegradable carbon compounds (RBCs) to biological
sludge to reduce downstream struvite build-up in a
digester and to produce a usable struvite product
therefrom. BACKGROUND OF THE INVENTION [0003] As part
of secondary sewage treatment, primary treated sewage
is treated with air or pure oxygen. In what is termed
the "activated sludge" process, microorganisms utilize
the oxygen to metabolize the incoming waste sewage,
forming a mixture of microorganisms and sewage known
as "mixed liquor." This mixture is moved to settling
tanks for concentration, thereby forming concentrated
activated sludge. A majority of this sludge is
returned to the activated sludge process tankage. A
separate portion of this sludge, termed
waste-activated sludge (WAS), is removed from the
activated sludge process and sent to a sludge handling
system for further treatment and disposal. In a stable
system, the daily WAS is equal to the daily conversion
of sewage into microorganisms so no net increase in
mixed liquor biomass occurs. By manipulating the
activated sludge process, phosphorus and magnesium are
removed from the liquid stream and concentrated in the
mixed liquor. The process is known as Enhanced
Biological Phosphorus Removal (EBPR).[0004] Referring
to Figure 1, in one typical scheme 10, the WAS is sent
to a centrifuge (or other thickening apparatus) 14 for
thickening, the liquids are tapped off and returned to
the wastewater plant for treatment, whereas the
resultant thickened sludge is sent to an anaerobic
digester 16 with other sludges, where it remains for
15 days or more before being sent to a second
centrifuge (or other dewatering apparatus) 18 for
dewatering. [0005] Unfortunately, struvite tends to
form in digester 16, and other equipment downstream
because of the ammonia, magnesium and phosphorus that
are present can precipitate as struvite. This struvite
is impractical to harvest and also has the deleterious
effect of being deposited on surfaces in the reactor
16 and plugging pipes and equipment leading from the
reactor. [0006] A further centrifuge (or other
dewatering apparatus) 18 produces further dewatered
sludge 20, which is either beneficially reused or
disposed of, and liquids 22, which are rich in ammonia
and phosphorus. It has been learned that prilled
struvite can be harvested from liquids 22, by a
struvite reactor 24. This prilled struvite is a
marketable product that can be used as a timed release
fertilizer, thereby defraying some of the costs of
sewage treatment. Unfortunately, the struvite harvest
requires the addition of magnesium into the process,
which forms a large part of the costs of the process
and reduces the profitability. [0007] In A Feasible
Approach of Integrating Phosphate Recovery as Struvite
at Waste Water Treatment Plants, Proceedings,
Institute Of Environmental Engineering, pp. 551-558
(2007), D. Montag, et al. describe a phosphate
recovery system that effectively teaches away from the
addition of one or more volatile fatty acids (VFAs)
for phosphorous removal. They do so by teaching long
retention times instead of the addition of external
organic or inorganic acids. In The Modified
Renphosystem: A High Biological Nutrient Removal
System, Wat. Sci. Tech., Vol. 35, No. 10, pp. 137- 146
(1997), J . H. Rensink, et al. describe a so-called
modified Renpho system. They fail to teach the
addition of VFAs as dosing agents to WAS, fail to
teach magnesium as well as phosphate release/removal,
fail to teach fermentation, fail to teach pH
adjustment prior to mixing w/centrate, and fail to
teach the use of a dewaterer in connection with a
digester. [0008] Neither of these articles nor any
other known prior art publication teaches separation
of a VFA-enabled reagent into a phosphorus-rich and
magnesium-richliquid stream to a struvite reactor for
pelletized struvite production nor into a
phosphorus-poor and magnesium-poor sludge stream to a
digester to reduce nuisance struvite build-up therein.
SUMMARY [0009] The present invention may take the form
of a method of treating a first mixture of waste
solids and microorganisms containing phosphorus and
magnesium, by first inducing the mixture
microorganisms to release phosphorus and magnesium
which is then tapped off as the mixture is thickened,
to produce phosphorus and magnesium-rich liquid and
phosphorus and magnesium-reduced treated mixture. This
treated mixture is placed in an anaerobic digester
where ammonia is formed but combines very little with
phosphorus or magnesium as these elements have been
greatly reduced in concentration. Next the
high-ammonia mixture is dewatered, to produce an
ammonia-rich liquid, which is combined with the
phosphorus and magnesium-rich liquid. In one preferred
embodiment a useable struvite product is harvested
from this combination. [0010] Additionally, the
production of nuisance struvite in the anaerobic
digester is greatly reduced, in comparison with prior
art waste treatment methods. [0011] Systems and
methods of practicing the present invention are shown
in Figures 2, 3, and 2A and are described in the
accompanying text, which should help to clarify the
invention in its various embodiments. BRIEF
DESCRIPTION OF THE DRAWINGS [0012] Figure 1 is a block
diagram of a prior art waste treatment system. [0013]
Figure 2 is a block diagram of a waste treatment
system according to the present invention. [0014]
Figure 3 is a block diagram of an alternative
embodiment of a waste treatment system according to
the present invention. [0015] Figure 2A is a block
diagram of yet another embodiment of a waste treatment
system according to the present invention. DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENTS [0016]
Referring to Figure 2, in a preferred embodiment of a
waste activated sludee (WAS) treatment method 110.
phosphorus and magnesium are released bymicroorganism
action in an anaerobic reactor 112, where the WAS is
held, for a minimum time of 0.5 hours. One method for
effecting this release is by adding one or more
readily biodegradable carbon compounds (RBCs), such as
one or more volatile fatty acids (VFAs) to the sludge
in the anaerobic reactor, with 3 to 8 grams (and
preferably 4-6 grams) of the one or more VFAs added
per gram of planned phosphorus release. In another
technique, the activated sludge is held for 36 to 96
hours, without the addition of VFAs, for endogenous
respiration and fermentation to release phosphorus and
magnesium. [0017] The resultant WAS is sent to a
thickening device 114, such as a centrifuge,
thickening belt or rotating screens and the resultant
liquids 115, having enhanced phosphorus and magnesium
levels, are sent to a struvite reactor 124, which will
be discussed further below. There is only very minimal
struvite production in the liquids 115, because they
have a very low ammonia level. VFAs or other forms of
RBCs can be generated by fermentation as in the
unified fermentation and thickening (UFAT) process
disclosed in U.S. Patent # 6,387,264 Bl. Other methods
of obtaining VFAs, include various fermentation
methods, harvesting from various waste products and
purchase as industrial chemicals, such as acetic acid.
[0018] The thickened WAS with reduced phosphorus and
magnesium levels is sent to an anaerobic digester 116
with other sludges and is typically held there for a
minimum of fifteen days, where it further treated by
anaerobic bacteria which generate high concentrations
of ammonia. The production of struvite in digester
116, is however, greatly reduced in comparison with
the amount of struvite produced in digester 16 of the
prior art system (which could be identical to digester
116) because of the reduction in phosphorus and
magnesium in the thickened WAS, both of which are
necessary for the formation of struvite. This
reduction in struvite formation greatly reduces the
formation of struvite deposits in the digester and
pipes and equipment downstream from anaerobic digester
116. [0019] The treated sludge from digester 116 is
dewatered 118, by use of a centrifuge, dewatering
belt, screen, plate and frame presses, etc. with the
resultant dewatered solids being beneficially reused
or disposed. The ammonia-rich liquids 122, which are
less able to make struvite in the associated pipes and
equipment because of the reduced phosphorus and
magnesium, are sent to struvite reactor 124,where the
abundant ammonia combines with the phosphorus and
magnesium of the liquids 115 to form struvite. [0020]
Referring to Figure 3, in a second preferred
embodiment, input to the system 210 is in the form of
mixed liquor suspended solids (MLSS) 214 taken from
the anaerobic zone 212 of the aeration basin, in an
enhanced biological phosphorus removal (EBPR) system.
The majority of the MLSS progresses to a further
portion of the aeration basin 218. RBCs are added to
the added to the MLSS in a standard EBPR system,
thereby causing phosphorus and magnesium to be
released from the microorganisms. Other than this
difference the processing is largely the same,
although some variation is necessary to accommodate
the larger flow 214 into the thickener 216, as MLSS is
typically three times as dilute as WAS. To handle the
dilute flow, thickener 216 may utilize gravity
thickening that is optionally followed by a belt or
centrifuge or other thickening device. The anaerobic
reactor 112 and supplemental addition of RBCs5shown in
Figure 2, can be eliminated. [0021] Figure 2A shows
yet another embodiment of the invented system similar
to that of Figure 2 (and having identical reference
designators for identical elements). System 220 may be
seen to include a mainstream flow 220a and a
sidestream flow 220b, as illustrated, respectively
above and below the dashed horizontal line. System 220
is referred to herein as providing for the in situ,
i.e. closed or contained, production of usable
struvite byproduct (e.g. marketable products such as
regularly or irregularly shaped and sized pellets or
particles, non-marketable products such as struvite
sludge, etc.) from WAS, without external inputs being
required to realize the production process. [0022] As
will be understood, primary sludge contained in a
primary clarifier 222 is processed through an UFAT 224
in accordance with US Patent No. 6,387,264 or an
equivalent process that includes a fermenter 226 and a
thickener 228 or combined fermenter/thickener that
collectively process primary sludge into VFAs and a
thickened sludge. The VFAs from UFAT 224 are inputted
to an EBPR aeration basin 112a and to a
separator/thickener 114 including, for example, an
anaerobic release tank 114a and a second thickener
such as a thickening centrifuge 114b. (Anaerobic
reactor 112 of Figure 2 in this alternative embodiment
of the invention thus takes the form of an EBPR
aeration basin 112a and a secondary clarifier 112b, as
illustrated in Figure 2A.)[0023] The thickened sludge
is fed to a digester 116, as shown in Figure 2A.
Either downstream from digester 116 at the struvite
reactor (as described above by reference to Fig. 2) or
upstream from digester 116, the pH of the P-rich and
Mg-rich liquids is adjusted by a pH adjuster 117
(shown in dashed outline since it is optionally
located in this upstream location instead of in
struvite reactor 124). Those of skill in 



the art will appreciate that, despite adjusting the pH
of the P-rich and Mg-rich liquids before they reach
the struvite reactor nevertheless struvite does not
form in the upstream pipe because no ammonia is
present). Moreover, peak concentrations of the fluids
in the downstream struvite reactor are reduced. In
this way, optionally upstream-located pH adjuster 117
produces a pH-adjusted phosphorus-rich and
magnesium-rich liquids stream 115' as an input to
struvite reactor 124. (Thus, upstream pH adjuster 117
provides a system 220 topology that is more
cost-effective and straightforward than the system 110
topology described above by reference to Figure 2
wherein pH adjustment is performed in the struvite
reactor.) [0024] A separator/thickener 114 acts to
separate the WAS input from a secondary clarifier 112b
downstream from EBPR aeration basin 112a and the VFA
input from UFAT 224 into two distinct output streams.
A first relatively phosphorusrich and magnesium-rich
(P- & Mg-Rich) liquids stream 115 (or, preferably,
pHadjusted liquids stream 115') is fed into struvite
reactor 124, as described above. A second relatively
phosphorus-reduced and magnesium-reduced (P- &
Mg-Poor) mixture 230 is fed into a digester 116
followed by a dewaterer or dewatering centrifuge 118
to produce an ammonia-rich liquids stream 122 that is
also fed to struvite reactor 124. Phosphorus-reduced
(P-reduced) biosolids are produced as another
byproduct of the dewatering step. By separating the
WAS into two separate, differentially concentrated
streams containing phosphorus and magnesium,
downstream so-called nuisance struvite production
within digester 116 is minimized while concurrent
struvite production within struvite reactor 124 is
maximized. [0025] Those of skill in the art will
appreciate that further downstream treatment 232
within mainstream process 220a can be accomplished via
precipitation, filtration, and disinfection (e.g.
chlorination followed by de-chlorination) of the
output of secondary clarifier 112b (some of which is
returned to the input of EBPR aeration basin 112a, and
some of which is detoured to the sidestream process
220b, as illustrated). Thus, the output of downstream
treatment 232 is suitable for return to ariver or
other body of water is the mainstream output of the
invented process and system while usable and
potentially sellable struvite product, e.g. pelletized
fertilizer, is the sidestream output of the invented
process and system. Those of skill also will
appreciate that other output of struvite reactor 124
can be recycled as shown to the plant influent stream
in what may be thought of as a substantially
"closed-loop" system 220. [0026] For the embodiments,
the struvite reactor can take any form that permits
the combination of the phosphorus and magnesium with
the ammonium, to form struvite, including a simple
settling tank, where spontaneously precipitated
struvite would form and settle for reuse as a raw
material, a usable product such as fertilizer, or a
waste product. In one preferred embodiment prilled
struvite is formed by a method disclosed in
International Publication Number WO 2005/077834 Al.
[0027] In a first preferred variant of either the MLSS
or the WAS embodiment the diversion of magnesium from
the anaerobic digester and the resulting reduced
nuisance struvite formation protects process equipment
and reduces operational costs. In a second preferred
variant, magnesium is added to capture additional
phosphorus, thereby causing the system to produce
additional struvite and a waste stream with less
phosphorus and ammonia to be recycled back to the
wastewater plant for re-treatment. In addition,
phosphorus and magnesium can be added to increase
struvite production and reduce the amount of ammonia
sent back for re-treatment. [0028] The above
description is intended to provide an example of one
method and system that falls within the scope of the
invention. Skilled persons will recognize that other
methods and systems will also fall within the scope of
the invention. [0029] It will be understood that the
present invention is not limited to the method or
detail of construction, fabrication, material,
application or use described and illustrated herein.
Indeed, any suitable variation of fabrication, use, or
application is contemplated as an alternative
embodiment, and thus is within the spirit and scope of
the invention. [0030] It is further intended that any
other embodiments of the present invention that result
from any changes in application or method of use or
operation, configuration, method of manufacture,
shape, size, or material, which are not specified
within the detailed written description or
illustrations contained herein yetwould be understood
by one skilled in the art, are within the scope of the
present invention. [0031] Accordingly, while the
present invention has been shown and described with
reference to the foregoing embodiments of the invented
process and system, it will be apparent to those
skilled in the art that other changes in form and
detail may be made therein without departing from the
spirit and scope of the invention as defined in the
appended claims.I CLAIM: 1. A waste treatment process,
comprising: (a) producing a first mixture of solids,
microorganisms and liquid from waste water, and
wherein said microorganisms contain phosphorus and
magnesium; (b) removing phosphorus and magnesium from
the microorganisms and permitting said removed
phosphorus and magnesium to dissolve in a liquid
portion of said first mixture, wherein said removing
step includes adding readily biodegradable carbon
compounds (RBCs) to said first mixture, thereby to
produce a treated mixture that includes dissolved
magnesium and phosphorus; (c) fermenting and
thickening said treated mixture to produce a
phosphorusrich and magnesium-rich liquid that is
separated from a remaining phosphorus-reduced and
magnesium-reduced mixture; (d) further anaerobic
treating said phosphorus-reduced and magnesiumreduced
mixture, thereby creating an ammonia-rich,
phosphorus-reduced and magnesium-reduced mixture; (e)
dewatering said ammonia-rich mixture to produce
ammonia-rich liquid; and (f) mixing said ammonia-rich
liquid with said phosphorus-rich and magnesium-rich
liquid, to produce struvite. 2. The process of claim
1, wherein step (b) is performed by holding said
treated mixture in an anaerobic reactor for a defined
period of time. 3. The process of claim 1, wherein the
RBCs include volatile fatty acids (VFAs). 4. The
process of claim 1, wherein the RBCs include compounds
that are converted into volatile fatty acids (VFAs) by
said microorganisms.5. The process of claim 1, wherein
said first mixture is waste activated sludge. 6. The
process of claim 1, wherein said first mixture is
mixed liquor suspended solids. 7. The process of claim
1, wherein step (b) is performed by passing said first
mixture through an anaerobic zone, wherein volatile
fatty acids are present which cause phosphorus and
magnesium to be expelled from the microorganisms. 8.
The process of claim 1, wherein step (b) is performed
by retaining said first mixture in an anaerobic
reactor for more than 36 hours. 9. The process of
claim 1, wherein said step of mixing said magnesium
and phosphorus-rich liquid with said ammonia-rich
liquid is performed in a struvite reactor and wherein
magnesium is added to said struvite reactor or any
input thereto, thereby to increase production of
struvite. 10. The process of claim 1, wherein said
ammonia-rich liquid is mixed with said phosphorus-rich
and magnesium-rich liquid in a manner that produces a
usable struvite product. 11. The process of claim 1,
wherein said phosphorus-reduced and magnesium-reduced
mixture produced in step (c) is in the form of a
sludge, and wherein step (d) is performed with said
sludge produced in step (c) mixed with at least one
other sludge from said waste treatment process. 12.
The process of claim 1, wherein said steps (a), (b),
(c), (d), (e), and (f) are performed in situ.13. A
struvite recovery system comprising: a primary clarif
er for producing a primary sludge and an organic waste
stream from sewage; a fermenter for fermenting organic
waste in a wastewater stream to produce fermented
sludge; a first thickener for thickening the fermented
sludge, the fermenter and the first thickener
collectively producing readily biodegradable carbon
compounds (RBCs) from the organic waste in the
wastewater stream; an aeration basin for reacting the
RBCs from said first thickener with mixed liquor
suspended solids (MLSS), the aeration basin output
coupled with a secondary clarifier the output from
which is waste-activated sludge (WAS); a separator
operatively coupled with first thickener and with the
secondary clarifier to produce a phosphorus-rich and
magnesium-rich stream and a separate
phosphorus-reduced and magnesium-reduced stream; a
digester operatively coupled with the separator for
digesting said phosphorus-reduced and
magnesium-reduced stream with said fermented sludge; a
dewaterer operatively coupled with the digester to
produce phosphorusreduced and magnesium-reduced but
ammonia-rich sludge; and a struvite reactor configured
to react the ammonia-rich sludge and the
phosphorus-rich and magnesium-rich stream to produce
struvite rich in ammonia, phosphorus, and magnesium.
14. The system of claim 13, wherein said struvite
reactor is configured further to react ex situ sourced
phosphorous and magnesium thereby to further reduce
ammonia discharge from the reactor. 15. The system of
claim 13 further comprising: a pH adjustment station
upstream from said struvite reactor for adjusting the
pH of the phosphorus-rich and magnesium-rich
stream.16. The system of claim 13 further comprising:
a pH adjustment station in said struvite reactor for
adjusting the pH of the contents of the struvite
reactor. 17. The system of claim 13, wherein said
fermenter and said first thickener are integrated into
a unified fermenter and thickener (UFAT) unit. 18. The
system of claim 13 which further comprises: a priller
downstream from said struvite reactor configured to
form a usable struvite product. 19. The system of
claim 18, wherein the priller is configured to form
the struvite into substantially regularly shaped and
sized struvite pellets. 20. The system of claim 19
which is substantially operationally contained and
maintained in situ, the only input to which is sewage
and the only outputs from which are treated effluent
and struvite pellets. 2 1. The system of claim 20
which further comprises: a treatment station
downstream from said aeration basin and said secondary
clarifier for treating output therefrom, said station
performing one or more of the steps of removing
inorganic pollutants, filtering, and disinfecting the
output before it is released back into a natural
environment. 22. The system of claim 13, wherein no
industrial chemical is added for stripping phosphorus
and magnesium from the organic waste water stream. 23.
The system of claim 13, wherein one or more industrial
chemicals is added for stripping phosphorus and
magnesium from the organic waste water stream. 24. The
system of claim 13, wherein said digester includes an
inlet for inputting thereto the phosphorus-reduced and
magnesium-reduced stream, and wherein said struvite
reactor includes an inlet for inputting the
phosphorus-rich and magnesium-rich stream.25. The
system of claim 13, wherein said separator includes a
centrifuge or the like configured to separate the
phosphorus-rich and magnesium-rich stream from the
phosphorus-reduced and magnesium-reduced stream. 26.
The system of claim 13, wherein said separator
includes an anaerobic release tank upstream from and
operatively coupled with a second thickener, and
wherein said second thickener is configured to produce
the phosphorous-rich and magnesium-rich stream. 27.
The system of claim 26, wherein said second thickener
includes a component chosen from a group consisting of
a settling tank, a centrifuge, a thickening belt, and
one or more rotating screens. 28. The system of claim
13, wherein said dewaterer includes a component chosen
from a group consisting of a settling tank, a
centrifuge, a thickening belt, and one or more
rotating screens. 29. The system of claim 13, wherein
said first thickener includes components chosen from a
group consisting of a settling tank, a centrifuge, a
thickening belt, and one or more rotating screens. 30.
In a wastewater treatment process in which phosphorus
is removed thereby, the improvement comprising: adding
one or more readily biodegradable carbon compounds
(RBCs) including compounds convertible into one or
more volatile fatty acids (VFAs) to a waste sidestream
to dose stripping and removal from the waste
sidestream of phosphorus and magnesium found therein;
and reacting the stripped and removed phosphorus and
magnesium with ammonia to produce struvite. 31. The
improvement of claim 30 further comprising: forming
the one or more VFAs in situ with said adding and said
reacting steps. 32. The improvement of claim 31,
wherein the one or more VFAs react with microorganisms
in the wastewater that contain phosphorus and
maenesium to release the Dhosohorus and maenesium
therefrom.33. The improvement of claim 32, wherein
said adding is of 3-8 grams of one or more VFAs for
each gram of planned phosphorus and magnesium to be
stripped and removed. 34. The improvement of claim 32
further comprising: prilling the struvite into a
pelletized struvite product. 35. The improvement of
claim 34, wherein said prilling step is performed in
situ with said adding, said reacting, and said forming
steps. 36. The improvement of claim 35 further
comprising: separating the stripped and removed
phosphorus and magnesium to form two separated streams
including a first phosphorus-rich and magnesium-rich
liquid stream and a second phosphorus-reduced and
magnesium-reduced sludge stream prior to said reacting
of said first phosphorus-rich and magnesium-rich
liquid stream with said ammonia-rich liquid. 37. The
improvement of claim 36, wherein said separating step
is performed in situ with said adding, said reacting,
said forming, and said prilling steps.EXTRUSION
REDUCTION IN IMPRINT LITHOGRAPHY CROSS-REFERENCE TO
RELATED APPLICATIONS [0001] This application claims
the benefit under 35 U.S.C.  119(e)(1 ) of U.S.
Provisional No. 61/027,153, filed February 8, 2008;
U.S. Provisional No. 61/094,092, filed September 4,
2008; and U.S. Application No. 12/367,079 filed
February 6, 2009, all of which are hereby incorporated
by reference herein. BACKGROUND INFORMATION [0002]
Nano-fabrication includes the fabrication of very
small structures that have features on the order of
100 nanometers or smaller. One application in which
nano-fabrication has had a sizeable impact is in the
processing of integrated circuits. The semiconductor
processing industry continues to strive for larger
production yields while increasing the circuits per
unit area formed on a substrate, therefore
nano-fabrication becomes increasingly important.
Nanofabrication provides greater process control while
allowing continued reduction of the minimum feature
dimensions of the structures formed. Other areas of
development in which nano-fabrication has been
employed include biotechnology, optical technology,
mechanical systems, and the like. [0003] An exemplary
nano-fabrication technique in use today is commonly
referred to as imprint lithography. Exemplary imprint
lithography processes are described in detail in
numerous publications, such as U.S. Patent Publication
No.2004/0065976, U.S. Patent Publication No.
2004/0065252, and U.S. Patent No. 6,936,194, all of
which are hereby incorporated by reference herein.
[0004] An imprint lithography technique disclosed in
each of the aforementioned U.S. patent publications
and patent includes formation of a relief pattern in a
formable (polymerizable) layer and transferring a
pattern corresponding to the relief pattern into an
underlying substrate. The substrate may be coupled to
a motion stage to obtain a desired positioning to
facilitate the patterning process. The patterning
process uses a template spaced apart from the
substrate and a formable liquid applied between the
template and the substrate. The formable liquid is
solidified to form a rigid layer that has a pattern
conforming to a shape of the surface of the template
that contacts the formable liquid. After
solidification, the template is separated from the
rigid layer such that the template and the substrate
are spaced apart. The substrate and the solidified
layer are then subjected to additional processes to
transfer a relief image into the substrate that
corresponds to the pattern in the solidified layer.
BRIEF DESCRIPTION OF DRAWINGS [0005] So that the
present invention may be understood in more detail, a
description of embodiments of the invention is
provided with reference to the embodiments illustrated
in the appended drawings. It is to be noted, however,
that the appended drawings illustrate only typical
embodiments of the invention, and are therefore not to
be considered limiting of the scope.[0006] FIG. 1
illustrates a simplified side view of a lithographic
system in accordance with an embodiment of the present
invention. [0007] FIG. 2 illustrates a simplified side
view of the substrate shown in FIG. 1 having a
patterned layer positioned thereon. [0008] FIG. 3
illustrates a simplified side view of the template and
the substrate shown in FIG. 1. [0009] FIG. 4
illustrates a simplified side view of an exemplary
template for use in a lithographic system. [0010] FIG.
5A and 5B illustrate simplified side view of an
exemplary masking system for use in a lithographic
system. [0011] FIG. 6 illustrates a flow chart of an
exemplary method for preventing extrusion formation
during imprint lithography using a masking system.
[0012] FIGS. 7A and 7B illustrate an exemplary
filtering system that may be used in a lithographic
system. [0013] FIG. 7C illustrates a flow chart of an
exemplary method for preventing extrusion formation
using a filtering system. [0014] FIGS. 8A and 8B
illustrate an exemplary filtering system for use in a
lithography system. [0015] FIG. 9 illustrates a flow
chart of an exemplary method for preventing extrusion
formation using a filtering system. [0016] FIGS. 10A
and 10B illustrate an exemplary filtering system to
block energy to one or more curved areas of a
substrate.[0017] FIGS. 11A and 11B illustrate
exemplary maze patterns on a mesa. [0018] FIG. 12
illustrates an exemplary maze pattern forming a moat
on a mesa. [0019] FIG. 13 illustrates an exemplary
maze pattern and an exemplary channel patterned on a
mesa. [0020] FIG. 14 illustrates an exemplary maze
pattern having multiple arrays. [0021] FIG. 15
illustrates an exemplary maze pattern having multiple
arrays [0022] FIG. 16 illustrates a flow chart of an
exemplary method for reducing and/or preventing
formation of extrusions using a maze pattern. [0023]
FIGS. 17A-C illustrate exemplary fractal structures
for use in a lithographic system. [0024] FIG. 18
illustrates a flow chart of an exemplary method for
reducing and/or preventing formation of extrusions
using a fractal structure. DETAILED DESCRIPTION [0025]
Referring to the figures, and particularly to FIG. 1,
illustrated therein is a lithographic system 10 used
to form a relief pattern on substrate 12. Substrate 12
may be coupled to substrate chuck 14. As illustrated,
substrate chuck 14 is a vacuum chuck. Substrate chuck
14, however, may be any chuck including, but not
limited to, vacuum, pin-type, groove-type,
electrostatic,electromagnetic, and/or the like.
Exemplary chucks are described in U.S. Patent No.
6,873,087, which is hereby incorporated by reference
herein. [0026] Substrate 12 and substrate chuck 14 may
be further supported by stage 16. Stage 16 may provide
motion along the x , y, and z axes. Stage 16,
substrate 12, and substrate chuck 14 may also be
positioned on a base (not shown). [0027] Spaced-apart
from substrate 12 is template 18. Template 18 may
include mesa 20 extending therefrom towards substrate
12, mesa 20 having a patterning surface 22 thereon.
Further, mesa 20 may be referred to as mold 20.
Alternatively, template 18 may be formed without mesa
20. [0028] Template 18 and/or mesa 20 may be formed
from such materials including, but not limited to,
fused-silica, quartz, silicon, organic polymers,
siloxane polymers, borosilicate glass, fluorocarbon
polymers, metal, hardened sapphire, and/or the like.
As illustrated, patterning surface 22 comprises
features defined by a plurality of spaced-apart
recesses 24 and/or protrusions 26, though embodiments
of the present invention are not limited to such
configurations. Patterning surface 22 may define any
original pattern that forms the basis of a pattern to
be formed on substrate 12. [0029] Template 18 may be
coupled to chuck 28. Chuck 28 may be configured as,
but not limited to, vacuum, pin-type, groove-type,
electrostatic, electromagnetic, and/or other similar
chuck types. Exemplary chucks are further described in
U.S. Patent No. 6,873,087, which is hereby
incorporated by reference herein. Further, chuck 28
may be coupled to imprint head 30 such thatchuck 28
and/or imprint head 30 may be configured to facilitate
movement of template 18. [0030] System 10 may further
comprise fluid dispense system 32. Fluid dispense
system 32 may be used to deposit polymerizable
material 34 on substrate 12. Polymerizable material 34
may be positioned upon substrate 12 using techniques
such as drop dispense, spin-coating, dip coating,
chemical vapor deposition (CVD), physical vapor
deposition (PVD), thin film deposition, thick film
deposition, and/or the like. For example,
polymerizable material 34 may be positioned upon
substrate 12 using techniques such as those described
in U.S. Patent Publication No. 2005/0270312 and U.S.
Patent Publication No. 2005/0106321 , both of which
are hereby incorporated by reference herein.
Polymerizable material 34 may be disposed upon
substrate 12 before and/or after a desired volume is
defined between mesa 20 and substrate 12 depending on
design considerations. Polymerizable material 34 may
comprise a monomer mixture as described in U.S. Patent
No. 7,157,036 and U.S. Patent Publication No.
2005/0187339, both of which are hereby incorporated by
reference herein. [0031] Referring to FIGS. 1 and 2,
system 10 may further comprise energy source 38
coupled to direct energy 40 along path 42. Imprint
head 30 and stage 16 may be configured to position
template 18 and substrate 12 in superimposition with
path 42. System 10 may be regulated by processor 54 in
communication with stage 16, imprint head 30, fluid
dispense system 32, and/or source 38, and may operate
on a computer readable program stored in memory[0032]
Either imprint head 30, stage 16, or both vary a
distance between mesa 20 and substrate 12 to define a
desired volume therebetween that is filled by
polymerizable material 34. For example, imprint head
30 may apply a force to template 18 such that mesa 20
contacts polymerizable material 34. After the desired
volume is filled with polymerizable material 34,
source 38 produces energy 40, e.g., ultraviolet
radiation, causing polymerizable material 34 to
solidify and/or cross-link conforming to a shape of
surface 44 of substrate 12 and patterning surface 22,
defining patterned layer 46 on substrate 12. Patterned
layer 46 may comprise a residual layer 48 and a
plurality of features shown as protrusions 50 and
recessions 52, with protrusions 50 having a thickness
t i and residual layer having a thickness t2. [0033]
The above-mentioned system and process may be further
employed in imprint lithography processes and systems
referred to in U.S. Patent No. 6,932,934, U.S. Patent
Publication No. 2004/0124566, U.S. Patent Publication
No. 2004/0188381 , and U.S. Patent Publication No.
2004/021 1754, all of which are hereby incorporated by
reference herein. [0034] Referring to FIGS. 2 and 3,
during formation of patterned layer 46, polymerizable
material 34 fills the volume between features 24 and
26 of template 18 and the edge of mesa 20 within a
desired imprint area A1 on substrate 12. For example,
the desired imprint area Ai may be between the
boundaries of mesa 20. In certain circumstances,
polymerizable material 34 may flow out of the area Ai
and result in extrusion formation. For example,
extrusions may be created at the edge of the boundary
of mesa 20 if the drop pattern onsubstrate 12 is not
centered with template 18. Extrusion formation may
lead to particle spray during separation of template
18 and patterned layer 46. Additionally, extrusions
may limit the size of patterned layer 46, provide for
defects, reduce the shelf life of template 18, and/or
may lead to a non-uniform patterned layer 46 with
subsequent planarization issues. The following systems
and methods may be used singularly or in combination
to reduce and/or prevent extrusions. Varying
dimensions [0035] Extrusions may be reduced and/or
prevented by varying dimensions of mesa 20 and/or
desired imprint area A|. [0036] In one example, the
height ratio between mesa 20 and remaining template 18
(e.g., body of template 18) may be varied. As
polymerizable material 34 fills the volume between
features 24 and 26 of template 18 and the edge of mesa
20, polymerizable material 34 may accumulate outside
of the desired imprint area Ai of substrate 12 forming
extrusions. For example, accumulation of polymerizable
material 34 may cause polymerizable material 34 to
rise to substantially the same height hi as mesa 20
forming extrusions. By increasing height hi of mesa
20, the effect of the accumulation of polymerizable
material 34 may be reduced outside of the desired
imprint area Ai of substrate 12. For example, height
hi of mesa 20 may be increased by a factor of 10
(e.g., from approximately 15 mm to approximately 135
mm). The increase in height hi may delay the
accumulation of polymerizable material 34 outside of
the desiredimprint area of substrate 12. Such a delay
may further increase the number of successive imprints
that may be made before template 18 needs removal
and/or cleaning. [0037] In another example, extrusions
may be reduced and/or prevented by varying the ratio
of at least one dimension of the desired imprint area
Ai of substrate 12 to at least one dimension of mesa
20 to form one or more extrusion zones 60. For
example, as illustrated in FIG. 4, a length Li of the
desired imprint area Ai of substrate 12 may be less
than a length l_2 of mesa 20 such that extrusion zone
60 may be formed. Extrusion zones 60 may have a
distance di of approximately 50 mm to 300 mm. For
example, the distance di of extrusion zone 60 may be
approximately 300 mm. It should be noted that by
varying dimensions of mesa 20 and/or desired imprint
area A1 multiple extrusion zones 60 may be formed
having similar and/or different distances d-i. Masking
[0038] Referring to FIGS. 1, 5A and 5B, a masking
system 100 may be used in system 10. Masking system
100 may reduce and/or prevent extrusion formation.
Masking system 100 includes a mask 102 and an energy
source 38a. Energy source 38a provides energy 40a
(e.g., ultraviolet radiation) in path 42a. Template 18
and substrate 12 may be in superimposition with path
42a. It should be noted energy source 38a may be
similar to energy source 38 shown in FIG. 1.
Alternatively, energy source 38, shown in FIG. 1, in
addition to or in lieu of energy source 38a, may
provide energy 40a along path 42a.[0039] Mask 102 may
block a portion of energy 40a in path 42a. For example
mask 102 may be fabricated such that a length Li of
mask 102 is less than a length L2 of mesa 20 providing
for exposure of polymerizable material 34 within a
band 104a. Band 104a may result from at least one edge
of mesa 20 remaining substantially unblocked by mask
102. Band 104a may have a minimum width Wi between
approximately 2-10 mm. For example, band 104a may have
a width wi of approximately 3 mm. It should be noted
that width W1 may be larger depending on application
and design considerations. [0040] Mask 102 blocks
exposure of polymerizable material 34 between mesa 20
and substrate 12 except for polymerizable material 34
within band 104a. As such, polymerizable material 34
within band 104a may be cured and/or solidified, while
the remaining polymerizable material 34 between mesa
20 and substrate 12 may remain in fluid form.
Solidified polymerizable material 34 within band 104a
may thus be able to confine fluid polymerizable
material 34 within the desired imprint area Ai (e.g.,
the boundaries of mesa 20). Mask 102 may then be
removed and polymerizable material 34 within the
boundaries of mesa 20 may be cured and/or solidified
as illustrated in FIG. 5B. [0041] It should be noted
that energy 40a passing through mask 102 may reflect
and/or diffract as it propagates. For example, energy
40a passing through mask 102 may diffract as it
propagates the separation distance between mask 102
and template 18. Such reflection and/or diffraction
may result in blurring. As such, projection optics for
lithography may be used to reduce or eliminate
blurring. For example, projection option for 0.5 mm
lithography may be used.Alternatively, mask 102 may be
placed in close proximity to template 18 to reduce
and/or eliminate blurring. [0042] FIG. 6 illustrates a
flow chart of an exemplary method 110 for preventing
extrusion formation during imprint lithography using
masking system 100. In a step 112, mesa 20 may be
positioned in superimposition with substrate 12 along
path 42. In a step 114, mask 102 of masking system 100
may be positioned between energy source 38a and mesa
20. Positioning of mask 102 may provide band 104a
between mesa 20 and substrate 12 that is exposed to
energy 40a when energy source 38a is in an active
state. Band 104a may be substantially unblocked from
exposure to energy 40a. In a step 116, polymerizable
material 34 may be dispensed on substrate 12. In a
step 118, the distance between template 18 and
substrate 12 may be reduced such that mesa 20 contacts
polymerizable material 34. In a step 120, energy
source 38a may provide energy 40a in path 42a to cure
and/or solidify polymerizable material 34 within band
104a. Polymerizable material 34 between mesa 20 and
substrate 12 outside of unblocked band 104 may remain
in fluid form. In a step 122, mask 102 may be removed.
In a step 124, polymerizable material 34 between mesa
20 and substrate 12 cured and/or solidified. Filtering
[0043] FIGS. 7A and 7B illustrate an exemplary
filtering system 130 that may be used in system 10.
Filtering system 130 may reduce and/or prevent
extrusion formation. Filtering system 130 may include
a first filter 132, a secondfilter 134, and an energy
source 38b. Energy source 38b may provide energy 40b
along path 42b. [0044] Energy 40b may have one or more
wavelengths l. Wavelengths l as described herein may
be single wavelength or a wavelength range. Mesa 20
and substrate 12 may be in superimposition with path
42b. It should be noted energy source 38b may be
similar to energy sources 38 and/or 38a shown in FIGS.
2 and 5A. [0045] Filters 132 and 134 may be any
suitable filter (e.g., optical filter). For example,
first filter 132 and/or second filter 134 may be a
thin film interference filter. First filter 132 may be
able to transmit energy 40b having a wavelength A1
while blocking energy 40b having a wavelength of A2.
Second filter 134 may be able to block energy 40b
having wavelength A1. In some embodiments, wavelength
A1 and/or wavelength A may be in the wavelength range
of about 180 nm to about 430 nm. For example, in one
example, wavelength A1 may have a range of about 310
nm to about 360 nm, and wavelength A2 may be no more
than about 200 nm. Although only two filters 132 and
134 are described, it should be noted that additional
filters may be used in accordance with the described
filtering system 130. [0046] Second filter 134 may be
included in template 18. For example, template 18 may
be hollow and second filter 134 positioned adjacent to
mesa 20. Alternatively, second filter 134 may be
positioned adjacent to template 18. [0047] First
filter 132 may be fabricated such that a length L3 of
first filter 132 is greater than a length L4 of second
filter 134. For example, length L4 ofsecond filter 134
may be less than length L3 of first filter 132
creating a band 104b. Band 104b may have a width W2.
For example, a minimal width W2 of band 104b may be
between approximately 2-10 mm. It should be noted that
the width w2may be larger depending on application and
design considerations. [0048] Positioning of the first
filter 132 relative to the second filter 134 may
create band 104b. For example, the first filter 132
may be placed in supehmposition with second filter 134
along path 42b such that energy 40b with wavelength l2
may be blocked by first filter 132 and energy 40b with
wavelength li may block an area between mesa 20 and
substrate 12 filtered by second filter 134 creating
band 104b. Consequently, during imprinting,
polymerizable material 34 that may spread into band
104b may be cured and/or solidified by energy 40b
having wavelength li . First filter 132 may then be
removed to expose all remaining polymerizable material
34 to energy 40b having wavelength l2. As second
filter 134 may transmit energy 40b having wavelength
A2, polymerizable material 34 between mesa 20 and
substrate 12 may be cured and/or solidified. [0049]
FIG. 7C illustrates a flow chart of an exemplary
method 150 for preventing extrusion formation during
imprint lithography using filtering system 130. In a
step 152, mesa 20 may be positioned in superimposition
with substrate 12 along path 42b. In a step 154,
filters 132 and 134 may be positioned between energy
source 38b and mesa 20. Positioning of filters 132 and
134 may provide band 104b between mesa 20 and
substrate 12 that may be exposed to energy 40b when
energy source 38b is in an active state. For example,
band 104b may be substantially unblocked from exposure
to energy 40b. In a step 156,polymerizable material 34
may be dispensed on substrate 12. In a step 158, the
distance between template 18 and substrate 12 may be
reduced such that mesa 20 contacts polymerizable
material 34. In a step 160, filter 132 and 134 may be
activated. In a step 162, energy source 38b may
provide energy 40b in path 42b to cure and/or solidify
polymerizable material 34 within band 104b.
Polymerizable material 34 between mesa 20 and
substrate 12 outside of unblocked band 104b may remain
in fluid form. In a step 164, at least one filter 132
and/or 134 may be deactivated. In a step 166,
polymerizable material 34 between mesa 20 and
substrate 12 cured and/or solidified. [0050] FIGS. 8A
and 8B illustrate an exemplary filtering system 200
that may be used in system 10. Filtering system 200
may reduce and/or prevent extrusion formation.
Filtering system 200 includes at least one
electrochromic window 202, a voltage source 204, and
an energy source 38d. Generally, electrochromic window
202 may become opaque upon application of voltage V
from voltage source 204. Once opaque, electrochromic
window 202 blocks exposure of at least a portion of
template 18 and/or substrate 12 to energy 4Od. [0051]
Electrochromic window 202 may alter opacity between a
colored, translucent state and a transparent state in
response to voltage. This property may be used to
block one region of the imprint field while exposing
another to energy 4Od. [0052] Energy source 38d
provides energy 40d to template 18 and/or substrate 12
along path 42d. Generally, template 18 may be placed
in superimposition with substrate 12 and energy 4Od
provided path 42d. Energysource 38d may be similar to
energy source 38a, 38b, and/or 38c. Alternatively,
energy source 38a, 38b, and/or 38c may be used in
system 200. [0053] At least one region 206 of
electrochromic window 202 may be in superimposition
with substrate 12 and/or template 18. Region 206 of
electrochemical window 202 may have a length L5 less
than a length L6 of a desired area of imprinting on
substrate 12. The difference between length L5 of
region 206 of electrochromic window 202 and length L6
of the desired area on substrate 12 may form a band
104d. For example, the difference may provide band
104d around the perimeter of mesa 20. Band 104d may
have a width W3. For example, band 104d may have a
width W3 between 2 - 10 mm. It should be noted that
width W3 may be larger depending on application and/or
design considerations. [0054] During imprinting, as
polymerizable material 34 spreads across substrate 12,
voltage V may be applied to electrochromic window 202.
Region 206 of electrochromic window 202 may become
opaque. With region 206 opaque, band 104d may be
exposed to energy 4Od with the remaining area between
template 18 and substrate 12 blocked from energy 4Od
by region 206. Consequently, polymerizable material 34
that spreads into band 104d may be cured and/or
solidified, while the remaining polymerizable material
34 between template 18 and substrate 12 may remain
fluid. Polymerizable material 34 that remains fluid
may be confined within the boundaries of mesa 20 by
solidified polymerizable material 34 in band 104d.
This may prevent polymerizable material 34 in fluid
form from leading out of the boundaries of mesa 20 to
formextrusions during imprint lithography.
Electrochromic window 202 may be turned off to expose
the remaining area between template 18 and substrate
12 to expose all remaining polymerizable material 34
to energy 4Od as illustrated in FIG 8B. [0055] FIG. 9
illustrates a flow chart of an exemplary method 220
for preventing extrusion formation using system 200.
In a step 222, template 18 and substrate 12 may be
placed in superimposition in path 42d or energy source
38d. 



In a step 224, electrochromic window 202 may be
positioned in superimposition with substrate 12 to
form band 104d. In a step 226, polymerizable material
34 may be dispensed on substrate 12. In a step 228,
voltage may be applied to electrochromic window 202
providing opaque region 206. In a step 230, energy 4Od
may be applied along path 42d to cure polymerizable
material 34 in band 104d. In a step 232, voltage V may
be removed to cure and/or solidify remaining
polymerizable material 34. [0056] FIGS. 10A and 10B
illustrate an exemplary system 250 to block one or
more curved areas 252 of substrate 12 to provide
step-to-edge exposure control during edge-field
imprinting. Generally, system 250 includes an
electrochromic film 254. At least one region 256 of
electrochromic film 254 may turn opaque to energy 40
in response to voltage. For example, region 256 of
electrochromic film 254 may turn opaque in response to
voltage and block edge of substrate 12 (e.g., circular
wafer) from exposure to energy 4Oe from energy source
38e. Additionally, system 250 may include the use of a
lens 258. Lens 258 may be inserted between
electrochemical film 254 and template 18. Forexample,
lens 258 may be inserted between electrochemical film
254 and template 18 to sharpen shadow edges. Maze
patterns [0057] Referring to FIGS. 1, 2 and 11A-B,
formation of maze pattern 300 may prevent
polymerizable material 34 from leaking out of the
boundaries of mesa 20 during imprinting. FIG. 11
illustrates an exemplary maze pattern 300 patterned on
mesa 20. Generally, maze pattern 300 includes an array
302 of features 304. Maze pattern 300 may be applied
on the boundary of mesa 20 such that when
polymerizable material 34 reaches features 304 in maze
pattern 300, features 304 may slow or stop propagation
of polymerizable material 34. For example, propagation
of polymerizable material 34 may be slowed by the
relatively small capillary forces in comparison to the
large capillary forces during spreading of
polymerizable material on substrate 12. Additionally,
propagation may be slowed by large pockets of gas
(e.g., He) trapped in features 304 based on the rate
of diffusion of the gas. [0058] Features 304 may be
any geometric shape and/or fanciful shape. For
example, FIG. 11 illustrates maze pattern 300 having
square features 304. Square features 304 have a length
L7 (e.g., 2 mm) a width W7 (e.g., 2 mm), and a height
h7 (e.g., 100 nm). Features 304 may be distanced apart
from other features by a distance d7 (e.g., 0.8 mm).
Features 304 may be aligned as illustrated in FIG. 11A
or staggered as illustrated in FIG. 11B. Features may
bepatterned on substrate 12 using techniques
including, but no limited to, imprint lithography,
[0059] Generally, maze pattern 300 may have a fill
factor f (e.g., 50%). Generally, fill factor f is a
ratio between the total area of features 304 within a
portion of maze pattern 300 and the entire area of
that portion of maze pattern 300. Maze pattern 300 may
have positive or negative tone depending on features
304. For example, if features 304 are depressed, then
the maze pattern may be positive. If features 304 are
standing out on mesa 20, then maze pattern 300 may be
negative. A maze pattern 300 having a positive tone
with a fill factor f and height h7 may form minimal or
near zero thickness t2 of residual layer 48 if
polymerizable material 34 has a volume V less than or
equal to threshold volume Vo, wherein threshold volume
V0 is: Vo = h c f c S [EQ. 1] wherein S is the area of
a template 18. [0060] A minimal or near zero thickness
t2 of residual layer 48 (shown in FIG. 2) may not be
required for the boundaries of mesa 30 that includes
maze pattern 300 in certain circumstances. For
example, minimal thickness t may not be required for
template 18 having a sparse amount of features 24
and/or 26. In these circumstances, template 18 may
have low density features 24 and/or 26 or small
features 24 and/or 26 that may fill at a faster rate.
A lesser amount of polymerizable material 34 may be
required for template 18 having low densityfeatures 24
and/or 26. Timing techniques may be used to reduce or
stop the spread of polymerizable material outside of
the boundaries of mesa 20. For example, template 18
may fill at a rate of seven seconds. Within this
period of time, features 304 of maze pattern 300 may
demonstrate slow propagation of polymerizable material
until polymerizable material 34 saturates maze pattern
300. As such, propagation of polymerizable material 34
may be impeded by maze pattern 300 at an early stage
of the imprinting process. [0061] For example,
polymerizable material 34 may be dispensed uniformly
with blank template 18 and have a total volume that
forms residual layer with thickness t2 less than 50
nm. [0062] Maze patterns 300 may be used to form moats
or protect moats with one or more separating grooves
(e.g., channels). FIG. 12 illustrates an exemplary
maze pattern 300a forming a moat 310. Maze pattern
300a includes an array 302a or features 304a (e.g.,
squares). Moat 310 may further reduce or prevent
spread of polymerizable material 34 outside of the
boundaries of mesa 20. [0063] Additional features may
be provided to reduce or prevent contamination of moat
310 in addition to maze pattern 300. For example, FIG.
13 illustrates the use of groove 312 on the perimeter
of moat 310b. Groove 312 may be formed using
techniques described in U.S. Patent No. 7,309,225,
which is hereby incorporated by reference herein
[0064] In certain circumstances, groove 312 may be
contaminated and may leak polymerizable material 34
into moat 310b. FIG. 14 illustratesexemplary maze
patterns 300c having multiple arrays 302c and 302d
with features 304c and 304d respectively. Arrays 302c
and/or 302d may be positioned within moat 310c and/or
around one or more critical features 314 (e.g.,
alignment marks). Features 304c and/or 304c may be any
geometrical and/or fanciful shape. [0065] Mesa 20 may
have multiple arrays 302 patterned thereon. For
example, FIG. 15 illustrates mesa 20 having arrays
302e-302h patterned thereon. Multiple arrays 302 may
reduce and/or prevent polymerizable material 34 from
filing portions of mesa 20. [0066] FIG. 16 illustrates
a flow chart of an exemplary method 400 for reducing
and/or preventing formation of extrusions using one or
more maze patterns 300. In a step 302, maze pattern
may be applied to region of mesa 20. In a step 404,
polymerizable material may be dispensed on substrate
12. In a step 406, template 18 may be positioned in
contact with polymerizable material 34. Maze pattern
300 may reduce and/or prevent propagation of
polymerizable material 34 and as such may reduce
and/or prevent polymerizable material 34 from leaking
out of the boundaries of mesa 20. Fractal Structures
[0067] Referring to FIGS. 17A and 17B, fractal
structures 500 may be used in system 10. For example,
fractal structures 500 may be patterned on template
mesa 20 to reduce and/or prevent propagation of
polymerizable material 34 during imprinting.
Generally, fractal structures 500 may reduce
orincrease the total length of the periphery of all
the features 502 in the area under consideration for
polymerizable material 34, increase surface energy of
polymerizable material 34 due to increased/decreased
capillary paths, and/or absorb excess volume V of
polymerizable material 34 resulting in reduced
propagation of polymerizable material 34. For example,
polymerizable material 34 may have a high surface
energy when in contact with fractal structure 500. The
high surface energy may provide a repulsive force
effect reducing propagation of polymerizable material
34. [0068] FIG. 17A illustrates exemplary fractal
structures 500a and 500b. Fractal structures 500a and
500b include features 502. Features 502 may be any
geometric and/or fanciful shape. For example, features
502a-c in FIG. 17A are rectangular and features 502d
in FIG. 17B are squares. [0069] Features 502 may be
formed in iterations with each iteration having a
reduced size. For example, the first iteration of
fractal structure 500a includes features 502a; the
second iteration of fractal structure 500a includes
features 502b; and, the third iteration of fractal
structure 500a includes features 502c. Multiple
iterations increase the total peripheral length of
features 502 when the size of features 502 is reduced
(e.g., intrinsic property of fractal geometry). The
difference between patterns with larger periphery with
smaller spacing, and patterns with smaller periphery
with larger spacing will result in different capillary
forces and kinetics of fluid propagation. As such, the
change in the rate of fluid propagation may be used
for to control fluid flow and/or extrusion
formation.[0070] Fractal structures 500 may be used in
combination with gases to reduce and/or prevent
propagation of polymerizable materials 34. For
example, boundaries of fractal structures may form one
or more channels. These channels may trap gas pockets.
For example, as illustrated in FIGS. 17A and 17C,
bridges 504 between features 502 of fractal pattern
500 may act as gas barriers. As a result, propagation
of polymerizable material 34 may be reduced. Further,
reducing the size of features 502 may improve gas
trapping. For example, fractal pattern 500b of FIG.
17A provides iterations of features 502 with reduced
linear sizes towards the center. Polymerizable
material 34 may fill the smaller areas faster due to
stronger capillary forces (e.g. material fills at
faster rate in the center region). This may lead to
entrapment of gas in the larger areas where
polymerizable material 34 may still be flowing. [0071]
FIG. 18 illustrates a flow chart of an exemplary
method 550 for reducing and/or preventing formation of
extrusions using fractal structure 500. In a step 552,
fractal structure 500 may be provided on mesa 20. At a
step 554, polymerizable material 34 may be dispensed
on substrate 12. Fractal structure 500 on mesa 20 may
reduce and/or prevent propagation of polymerizable
material 34 and reduce and/or prevent polymerizable
material 34 from spreading beyond boundaries of mesa
20.WHAT IS CLAIMED IS: 1. A method comprising:
positioning a device between an energy source and a
mesa of an imprint lithography template, the energy
source providing energy, and the device capable of
blocking a first wavelength of energy; dispensing
polymerizable material on a substrate; positioning the
imprint lithography template and the substrate such
that the mesa of the imprint lithography template
contacts the polymerizable material; exposing the
imprint lithography template to the energy such that a
first portion of the polymerizable material on the
substrate is solidified and a second portion of the
polymerizable material on the substrate is fluid. 2.
The method of claim 1, wherein the first portion of
polymerizable material is positioned about the
perimeter of the mesa. 3. The method of claim 2,
wherein the first portion of polymerizable material
includes a width between approximately 2 microns and
10 microns. 4. The method of claim 1, wherein a length
of the device is less than a length of the mesa. 5.
The method of claim 1, wherein the device is an
electrochemical window capable of selectively blocking
and transmitting the first wavelength of energy.6. The
method of claim 5, wherein the step of exposing the
imprint lithography template to energy further
comprises activating the electrochemical window to
block the first wavelength of energy. 7. The method of
claim 1, wherein the device is a mask. 8. The method
of claim 1, wherein the device is a filter. 9. The
method of claim 8, wherein the step of exposing the
imprint lithography template to the energy further
comprises activating the filter to block the first
wavelength of energy. 10. The method of claim 9,
further comprising activating the filter to transmit
the first wavelength of energy such that the second
portion of the polymerizable material on the substrate
is solidified. 11. The method of claim 7, further
comprising: positioning a second filter between the
energy source and the imprint lithography template,
the second filter being selectively capable of
transmitting the first wavelength of energy and
simultaneously blocking a second wavelength of
energy.12. The method of claim 11, further comprising
activating the second filter to transmit the first
wavelength of energy and block the second wavelength
of energy. 13. The method of claim 11, further
comprising activating the second filter to transmit
the first wavelength of energy and the second
wavelength of energy. 14. The method of claim 11,
wherein the first wavelength of energy is in a
wavelength range of about 180 nm to about 430 nm. 15.
The method of claim 11, wherein the second wavelength
of energy is in a wavelength rage of about 180 nm to
about 430 nm. 16. The method of claim 11, wherein the
first filter is a thin film interference filter. 17.
The method of claim 11, wherein the first filter is
coupled to the imprint lithography template. 18. A
method comprising: patterning a first maze pattern on
a mesa of an imprint lithography template; dispensing
polymerizable material on a substrate; and,contacting
the mesa of the imprint lithography template with the
substrate. 19. The method of claim 18, wherein the
maze pattern comprises arrays of features. 20. The
method of claim 19, wherein the features comprise
geometric shapes, fanciful shapes, or combinations
thereof. 2 1. The method of claim 19, wherein the maze
pattern comprises periodic arrays of squares having a
width of approximately 2 microns, a length of
approximately 2 microns, and a height of approximately
80-120 nm. 22. The method of claim 19, wherein the
maze pattern comprises periodic arrays of features,
the features spaced apart by a distance. 23. The
method of claim 22, wherein the distance is between
approximately 0.6 to 0.8 microns. 24. The method of
claim 18, wherein the maze pattern forms a moat. 25.
The method of claim 24, further comprising patterning
a second maze pattern on the mesa, wherein the maze
pattern is positioned in the moat.26. The method of
claim 18, wherein the maze pattern forms a region that
is designed to slow the propagation of polymerizable
material dispensed on the substrate. 27. The method of
claim 26, wherein the region comprises a die. 28. A
method comprising: patterning at least one fractal
pattern on a mesa of an imprint lithography template;
dispensing polymerizable material on a substrate; and,
contacting the mesa of the imprint lithography
template with the polymerizable material. 29. The
method of claim 28, wherein the fractal pattern
includes at least a first iteration of first features
and a second iteration of second features. 30. The
method of claim 29, wherein feature size of the first
features is greater than feature size of the second
features such that flow of the polymerizable material
between the first iteration and the second iteration
is reduced. 3 1. The method of claim 29, wherein the
features of the first iteration and the features of
the second iteration include geometric shapes,
fanciful shapes, or combinations thereof.32. The
method of claim 30, wherein the flow of the
polymerizable material is reduced due to capillary
forces. 33. The method of claim 29, further comprising
providing gas to the substrate as the polymerizable
material is dispensed. 34. The method of claim 33,
wherein the flow of the polymerizable material is
reduced due to gases.AUTOMATIC FINANCIAL INSTRUMENT
TRANSACTION SYSTEM [0001] This application claims the
benefit of U.S. Provisional Application No.
61/020,138, filed Jan. 9, 2008, U.S. Provisional App.
Ser. No. 61/020,374, filed Jan. 10, 2008, U.S. App.
Ser. No. 12/014,027, filed Jan. 14, 2008, and U.S.
Provisional App. Ser. No. 61/022,591, filed Jan. 22,
2008. Each is incorporated by reference. BACKGROUND
[0002] This application relates to computer trading
systems for financial instruments. SUMMARY [0003] In
general, in a first aspect, the invention features a
computer network to provide redundancy for a first
transaction clearing computer. The first transaction
clearing computer is a computer for clearing for
trades for financial instruments of a first type. The
network includes terminals, a second server, and a
transaction processor. The terminals are trading
stations for traders of the first type of financial
instruments. The second server is designed to clear
trades of a second type of instrument. The transaction
processor is programmed to communicate network
messages with the second server to effect trades in
the second type of instrument over time, the messages
containing data describing transactions in the second
instrument having times and prices designed to create
the functional effect of holding the first instrument.
[0004] In general, in a second aspect, the invention
features a method, and computer apparatus for
performance of the method. On an electronic trading
system for trading assets of an asset type, trades are
executed among traders of assets of the traded asset
type, the traded asset type being a derivative of an
underlying asset type. From time to time and as a
component of the contractual relationship among the
traders of the trading system and the trading system
itself, traders' positions in the traded asset type
are transferred into positions in the underlying asset
type for a period of time, and later the positions in
the underlying asset claims are transferred back into
positions in the traded asset type.[0005] In general,
in a third aspect, the invention features a method,
and computer apparatus for performance of the method.
During trading days, assets of a type are traded among
traders on an electronic trading system. At about the
close of trading days, positions held by traders are
transferred from the traded asset type to positions in
another asset type. At about the opening of trading
days, the traders' positions are transferred back from
the other asset type to the traded asset type [0006]
In general, in a fourth aspect, the invention features
a method, and computer apparatus for performance of
the method. As a systematic feature of a market made
by an electronic trading system, and computer
apparatus for performance of the method. A first trade
is placed with a clearing agent for delivery at a
future settlement time; and a second trade opposite
the first trade is placed with the clearing agent for
opposite delivery at substantially the same future
settlement time, thereby netting out the first trade.
The offset between the first and second trades is used
as a synthesized financial instrument. [0007] In
general, in a fifth aspect, the invention features an
apparatus having a processor and a memory. The memory
stores representations of a plurality of positions in
a first type of financial instrument. The processor is
programmed (a) at a first predetermined time, to
convert each position in the first type of financial
instrument into a corresponding position in a second
type of financial instrument, and (b) at a second
predetermined time that is after the first
predetermined time, to convert each position in the
second type of financial instrument into a position in
the first type of financial instrument. [0008] In
general, in a sixth aspect, the invention features a
method. Trades of bond future contracts are executed
on a computer-based apparatus. After a first
predetermined time, a plurality of positions in bond
future contracts are transferred into corresponding
positions in bonds, in which each position corresponds
to one bond future contract. After a second
predetermined time that is after the first
predetermined time, each of the positions in the bonds
are transferred back into a corresponding position in
a bond future contract. [0009] In general, in a
seventh aspect, the invention features an apparatus
having a processor and a memory. The memory stores
representations of a plurality of bondfuture
contracts, in which each futures contract defines a
long position and a short position. The processor is
programmed to: (a) after a first predetermined time,
for each bond future contract, calculate a first price
of bonds based on the bond futures contract and enter,
with a clearinghouse, a buy trade and a sell trade for
the bonds at the first price; and (b) after a second
predetermined time that is after the first
predetermined time, for each of the buy trades and the
sell trades, enter with the clearinghouse, a second
sell trade and a second buy trade for the bonds at a
second price. [0010] In general, in an eighth aspect,
the invention features a method, and computer
apparatus for performance of the method.. Trades of
bond future contracts are executed on a computer-based
apparatus. After approximately the end of a first
trading day, for each of the positions in the bond
future contracts, a respective bond and a respective
price for the bond is determined based on a price of
the bond future contract. The position in the bond
future contract is transferred into a corresponding
position in the respective bonds. Approximately at the
beginning of a second trading day, being the soonest
trading day that is after the first trading day, for
each of the positions in the bonds, a respective price
of the bond and a respective price of the bond future
contract are determined, and the position in the bonds
is transferred back into a corresponding position in a
bond future contract. [0011] The above advantages and
features are of representative embodiments only, and
are presented only to assist in understanding the
invention. It should be understood that they are not
to be considered limitations on the invention as
defined by the claims. Additional features and
advantages of embodiments of the invention will become
apparent in the following description, from the
drawings, and from the claims. DESCRIPTION OF THE
DRAWINGS [0012] FIG. I a is a diagram of entities in
an automated trading system. [0013] FIG. I b is a
diagram of flows and states in an automated trading
system. [0014] FIG. 2 is a display from an automated
trading system. [0015] FIG. 3 is another display from
an automated trading system. [0016] FIG. 4 is another
display from an automated trading system. [0017] FIG.
5 is another display from an automated trading
system.DESCRIPTION [0018] The Description generally is
organized as follows. I . Overview II. Further Details
and Alternatives II.A. Trading of other instruments
II.B. Times and Conditions for Performing the Sleep
and Wake-Up Trades II.C. Parties and Entities II.D.
Bonds for the Transaction II.E. Prices for the Trades
and Variation Margin II.F. Final Settlement at
Contract Expiry II.G. Margin II.H. Exploiting Existing
Bilateral Collateral Agreements, Anonymous vs. Name
Give-Up Trades ILL Positions Held for Portfolio ILJ.
Accounting and Reporting ILK. Margin and facilities
for reducing margin requirements III. Electronic
Trading and Trading Systems for Underlying Financial
Instruments III.A. Clip Size Trades III.B. Curve and
Spread Trades III.C. Order routing, exchangeability
and substitutability IV. Additional Alternatives V.
Conclusion I. Overview [0019] Referring to FIGS. I a
and Ib, a computer network includes computers that
perform functions on behalf of various parties in an
electronic trading system. Financial instrument
transaction system 100 manages data storing customer
positions 110, 112 in and/or trading of one or more
types of financial instruments (e.g., bonds, bond
futures contracts, interest rate swaps, other
securities, or derivatives of any of the
foregoing).Transaction system 100 may perform
processing and transmit data to cause positions 110,
112 held in a first type of financial to be converted
into positions 140, 142 in a second type of financial
instrument. The second type of positions may be stored
on a Clearinghouse computer 102 that is different than
the computer 190 for clearing the first type of
instrument. The converting 114 of positions may occur
at various times (e.g. , at one or more predetermined
times, upon the occurrence of predetermined events, as
commanded or specified by a user, from time to time).
Transaction system 100 may then perform processing and
transmit data to cause positions 140, 142 in financial
instruments of the second type back to be converted
back to positions 110, 112 in financial instruments of
the first type. [0020] In some cases, transaction
system 100 may be used to offload network traffic from
servers at clearinghouse 190, the traditional clearer
for the first type of financial instrument (in the
example of the previous paragraph, the bond futures)
in order to avoid system overloads due to insufficient
bandwidth or server capacity. In some cases,
transaction system 100 may be used to provide
redundancy in case the computers at traditional
clearinghouse 190 become unavailable due to server or
power supply failure. In some cases, trading customers
may wish not to store certain classes of data on
traditional clearing servers 190, e.g., because the
server is not secure or its security is compromised,
or may prefer to consolidate their data with only one
clearinghouse, and transaction system 100 makes it
feasible to store clearing data for both types of
financial instruments (in the example of the previous
paragraph, both the bonds and the bond futures) on the
computers at Clearinghouse 102 by converting the
trades and rerouting the network traffic to avoid the
use of traditional clearinghouse 190. In some cases,
consolidating clearing of trades for both types of
instruments through one clearinghouse 102 (rather than
through two, 102 and 190) may result in technical
efficiencies [0021] In some cases, transaction system
100 may permit an alternative or additional trading
venue for the first type of financial instruments to
develop, and to use a clearer other than traditional
clearinghouse 190. In some cases, clearing both types
of instruments through Clearinghouse 102 may permit
reductions in both network capacity and routing
equipment, as well as in margin charges paid by
customers 120, 122. In some cases, consolidating
clearing of trades for both types of instruments
through oneclearinghouse 102, rather than through two,
102 and 190, may simplify relationships among the
parties and processors for the transactions. [0022]
One of the two types of financial instruments may be a
derivative of the other, for example, the first type
may be bond futures contracts, and the second type may
be bonds (e.g., U.S. government bonds or other
government or corporate bond issues, often referred to
as "cash bonds" or "physical bonds," a term of art
that includes bonds held as traditional paper
certificates, in electronic book entry form, etc.).
For discussion purposes, the conversion from the first
type (e.g., the derivative) into the second type
(e.g., the financial instrument underlying the
derivative) is referred to as "going to sleep," and
the conversion back from the second type to the first
type is referred to as "waking up." The identity of
the bonds selected for the "sleep" trade 130, 132, and
the prices at which the "going to sleep" and "waking
up" trades are entered, may be determined so that the
risks and economics of the positions in the futures
contract are embodied in the underlying bonds. II.
Further Details and Alternatives [0023] Referring to
FIGS. Ia and Ib, a computer for transaction system 100
may coordinate and interconnect computers of the
network that act on behalf of traders 120, 122, and
one or more clearinghouses 102, 190. Acting through
computers 120, 122, parties enter into long and/or
short positions 110, 112 in various financial
transactions. A single party 120, 122 may be enter
into several trades for different financial
instruments with different counterparties. As trades
occur, transaction system 100 registers the trades as
long or short futures positions 110, 112. [0024] To
put a long futures position 110 to sleep, transaction
system 100 issues messages, for example in SWIFT or
FIX protocol, to other computers in the network, and
updates its own records. Transaction system 100 may
close the futures position by way of a sell trade 134
to sell long futures position 110, and also enter 130
a "buy" trade of an amount of bonds equivalent to the
notional value defined by that futures position Buy
trade 130, 140 is for an amount of bonds equivalent to
the notional value controlled by futures contract
position 110, at T+2 (i.e., Trade date plus two
trading days) settlement, and may be effected by a
message from transaction system 100 to
Clearinghousecomputer 102. Clearinghouse computer 102
may register trade 130, 140 as a long bond position
140, for T+2 settlement. Clearinghouse computer 102
may be operated by a clearer (e.g., the Fixed Income
Clearing Corporation division of the Depository Trust
& Clearing Corporation) for subsequent settlement by
the clearing agent (e.g., JPMorgan Chase or Bank of
New York via the Fedwire clearance system). A "T+2"
buy is a trade in which the parties to the trade agree
that that each party will deliver its respective
obligation on the trade to the clearing agent by a
certain time (e.g., 3:00 PM) two trading days after
the date of the trade. Thus, for a T+2 trade anytime
on Monday, the buyer is obligated to deliver cash, and
the seller is obligated to deliver instruments, to the
clearing agent by 3:00 PM Wednesday. The clearing
agent would effect the transfer of the cash to the
seller and the instruments to the buyer Wednesday
after 3:00 PM. [0025] To put a short position in a
futures contract 112 to sleep, transaction system 100
causes an opposite closure of the futures position by
issuing messages (e.g., in SWIFT or FIX or another
protocol) that reflect a "buy" trade 136 of the
futures position and also a T+2 "sell" trade for a
corresponding amount of bonds to be entered with
Clearinghouse computer 102 for subsequent delivery via
the clearing agent. [0026] After transaction system
100 issues network messages to put long position 110
and short position 112 in the futures contract to
sleep 140, 142, transaction system 100 transmits
messages to enter "reverse" trades 150, 152 into
Clearinghouse computer 102 the morning of the next
trading day. For example, transaction system 100
"wakes up" long position 110 in the futures contract
by entering a buy trade 154 for the futures that
re-establishes that position and also sending messages
over the network to Clearinghouse computer 102 to
enter a T+l sell trade 150 of the bonds for long party
120. Similarly, transaction system 100 "wakes up"
short position 122 by sending messages to initiate a
sell trade 156 for the futures that re-establishes
short futures position 112 and also sending messages
to Clearinghouse computer 102 to enter T+l buy trade
152 of the bonds for short party 122. After the T+2
and subsequent T+l bond trades 130, 132, 140, 142 have
been entered into Clearinghouse computer 102, the bond
trades may quickly novate into trades that are legally
contracted between each counterparty 120, 122 and
Clearinghouse 102, rather than between the
counterparties 120, 122 as originally traded.
("Novation" is a substitution of a new contractual
obligation for an old one. Mosttransactions on most
exchanges are originally formed as an obligation of
the seller to deliver the financial instrument to the
buyer, and the buyer to deliver cash to the seller.
After novation, a clearing agent is inserted: the
seller's obligation is novated to require delivery to
the clearing agent, the clearing agent assumes an
obligation to deliver to the buyer, and the seller's
original obligation to the buyer is extinguished.
Similarly, the seller's obligation is novated to
require delivery of cash to the clearing agent, the
clearing agent assumes an obligation to deliver cash
to the seller, and the seller' s original obligation
to the buyer is extinguished. The clearing agent' s
obligation survives default of either party.). [0027]
The T+l "wake up" bond trades 150, 152 are entered the
morning after the sleep trades 130, 132, and so would
settle on the same day as the corresponding T+2
"sleep" trades 130, 132 of the previous trading day.
Therefore, Clearinghouse computer 102 may net those
bond trades 130, 132, 150, 152 so none will go to
delivery via the clearing agent. Also, long positions
110 and short positions 112 in futures contracts are
always matched - i.e. , for every long counterparty
120 that promises to buy under a long future, there is
a short counterparty 122 who promises to sell under a
short future, and the two total quantities necessarily
match exactly. When a futures position 110, 112 is
effectively transferred into a bond position 140, 142
in the described manner the bond position also
necessarily matches. Thus, in many situations,
transaction system 100 need not cause delivery of any
bonds via the clearing agent, and thus there may be
little or no financing cost for the "sleeping" bond
positions 140, 142 with Clearinghouse computer 102
[0028] FIG. Ib illustrates states in an embodiment. In
particular, for each of five times (five rows in FIG.
Ib) two states are described, one for a long position
110 in a first instrument and one for a short position
112 in the first instrument. The first time (at market
close - first row in FIG. Ib) illustrates long and
short positions 110, 112 for a futures contract for
1000 lots at $100,000 per lot. At the second time
(soon after the close of trading - second row in FIG.
Ib), transaction system 100 sends messages 130, 132,
134, 136 to other computers of the network to convert
long position and short position 110, 112 of the
futures contract into corresponding buy and sell
trades 140, 142 for bonds. At the third time
("overnight", or well after the close of trading -
third row in FIG. Ib),Clearinghouse computer 102
stores long and short positions 140, 142 in bonds,
subject to an agreement to reverse around the time of
the market open. At the fourth time (before the market
opens - fourth row in FIG. Ib), transaction system 100
sends messages to other computers in the network to
reverse the positions in the bonds through sell and
buy trades 150, 152. At the fifth time (around the
time of the open - fifth row in FIG. Ib), upon the
re-opening of the positions 110, 112 in the futures
contract, the T+l bond trade price may be adjusted to
reflect the difference, if any, between the closing
and opening prices of the futures contract. [0029]
Because most of the economic risks of the future
contracts 110, 112 can be embodied in the bonds 140,
142 during the "sleep" period when the bond trades are
stored on Clearinghouse computer 102, and thus are
transferred to Clearinghouse 102 by the "sleep"
trades, the operator of transaction system 100 holds
relatively little risk were a counterparty 120, 122 to
the trades to default. The overnight risk of a
counterparty default to futures market operator 100
may also reduced as the bond Clearinghouse 102 may
effectively assume some of that risk. ILA. Trading of
other instruments [0030] Two futures exchanges may
permit the trading of futures contracts on the same
underlying product, but those contracts may not be
fungible due to them being cleared by different
clearinghouses. For example, U.S. Government bond
futures traded on the Eurex U.S. futures exchange were
not fungible with U.S. Government bond futures traded
on the Chicago Board of Trade (CBOT). In this case, an
entity that has a long position in the Eurex Ten Year
U.S. Government bond futures contracts and also has a
short position of an equivalent amount of CBOT Ten
Year US Government bond futures contracts could put to
sleep their Eurex U.S. long position with the FICC
bond clearinghouse 102 and then enjoy up to 75% margin
relief from their net bond position in FICC against
their short position at the CBOT' s clearinghouse. The
up to 75% margin relief comes from an agreement
between FICC and the CBOT' s clearinghouses 102, 190
across similar futures types. In other cases, the
amount of margin relief between clearinghouses may be
greater or less than 75%. [0031] In another example
(again simplified for expository purposes), positions
110, 112 in bilateral Interest Rate Swap contracts may
be put to sleep as bonds 140, 142and later woken up
back into Interest Rate Swap contracts. Generally, an
Interest Rate Swap (IRS) contract is an agreement
between two parties to exchange interest payments on a
periodic basis on a given principal amount. The IRS
contract can sometimes be analogous to a bond in its
coupon cash flows, but only the interest on the
principal amount of the IRS is exchanged; the
principal amount of the IRS contract itself is not
exchanged. One party to the IRS contract will pay the
same interest rate determined at the start of the
agreement, multiplied by the notional value of the
contract. The other party will pay a rate of interest
which varies over time and which is determined
periodically based on regularly published indices
(e.g. LIBOR - London Interbank Offered Rate, which is
an average rate of quotes from the interbank market
calculated for a range of popular benchmark interbank
loan maturities), multiplied by the notional value of
the contract. For example, a 100 million Ten Year U.S.
Dollar IRS contract ("from now to 10 years time") with
a fixed rate of 4.40% may have interest payments based
on the principal amount of $100 million, with one
counterparty to the IRS contract paying 4.40% per
annum and the other counterparty paying the 6 Month
LIBOR rate as determined every six months on $100
million. This exchange of payments typically occurs
every six months for ten years (the maturity of that
IRS contract). The payment flows mimic a Ten year
maturity bond bought with borrowed money and
refinanced every six months for then another six
months. [0032] A Ten Year maturity IRS instrument can
also be analogous to a Ten year fixed interest Dollar
deposit that has been deposited with money borrowed
and refinanced every six months for then another six
months. [0033] The similarities between an IRS
contract and bond payment flows can allow for an IRS
contract to be "put to sleep" as a bond with, for
example, a bond Clearinghouse. Counterparties
typically accrue large bilateral portfolios of IRS
trades with each other due to the structure of the
market favoring liquid trading of yearly maturity
bilateral IRS contracts (often called "tenor" or
"term"). For example, a benchmark Ten Year IRS traded
today is for a maturity of T+2 plus Ten Years but a
similar benchmark Ten Year IRS traded in one week's
time is for that date +2 plus Ten years: although both
IRS are termed "Ten Year IRS," because they are traded
on different days they have different payment dates
and thus cannot immediately be offset andcancelled.
IRS trades may be slept as a bond via a T+2 sleep
trade with a T+l wake up trade entered the following
day, to allow large multiple portfolios of often
disparate IRS trades outstanding bilaterally between
counterparties to net down against each other
overnight on account of being slept as one or more
bonds. Preferably the counterparty default exposure
between IRS counterparties may be substantially
reduced due to the effective netting of the IRS trades
via the novating of the bond sleep trades to a
Clearinghouse. [0034] An IRS contract may be put to
sleep as a bond when payments are due to effect those
payments by means of the sleep and wakeup bond prices
used. In another embodiment, the IRS contract may be
slept as a bond more frequently when market movements
require collateral or monies to be transferred from
one counterparty to the other. In still further
embodiments, the IRS contract may be slept at expiry
(often called maturity) or premature expiry to
engineer the necessary cash payments (premature expiry
of an IRS contract is often called "Rip-UP" and is
whereby a previously traded IRS contract is cancelled
using current market values to determine a single
final cancellation payment due from one counterparty
to the other to prematurely end the previously agreed
cashflows). [0035] Trades may be entered into
Clearinghouse computer 102 in many ways. Trades may be
entered as "Name-give-Up", whereby the buyer and
seller to the sleep trade are made known to each other
and they send their trades to Clearinghouse computer
102 directly. The operator of transaction system 100
(or another entity) may also become 



initial counterparty to the buy and sell trades acting
as principal. Alternatively, the operator of
transaction system 100 (or another entity) may enter
the trades into Clearinghouse computer 102 without the
entity actually becoming counterparty to either trade.
ILB. Times and Conditions for Performing the Sleep and
Wake-Up Trades [0036] In some cases, it may be
preferable for transaction system 100 to issue network
messages to put positions 110, 112 to sleep relatively
infrequently, because each trade 130, 132, 150, 152
entered with Clearinghouse computer 102 incurs
transaction fees. Thus, during the day, transaction
system 100 may store futures positions 100, 112 (e.g.
futures trades) during the trading day. At the end of
the trading day, thecounterparties' net trading
positions can be calculated, and only the net position
put to sleep 130, 132 as bond trades 140, 142 with
Clearinghouse computer 102. The counterparty default
risk may lie with the operator of transaction system
100 for any positions 110, 112 not yet "slept" or
effectively rolled to Clearinghouse computer 102.
[0037] In some cases, it may be preferable to put most
positions 110, 112 to sleep very quickly after a
transaction of the futures position, or at an agreed
time to allow the operator of transaction system 100
to more promptly transfer counterparty default risk to
Clearinghouse computer 102 and effectively pay/receive
mark-to-market monies between the counterparties 110,
112. An inherent part of the service of Clearinghouse
102 is to hold counterparty default risk by quickly
novating bilateral trades between counterparties 120,
122 into trades between the counterparties 120, 122
and Clearinghouse 102, so quickly sending messages
from transaction system 100 to Clearinghouse computer
102, instructing Clearinghouse computer 102 to hold
the positions as bond trades 140 stored in the memory
of Clearinghouse computer 102 may be desirable to
effectively transfer this risk to the party whose very
reason for existence is to hold such risk. In the
event that traditional clearing computer 190 is
unavailable, transferring positions 100, 112 to
Clearinghouse computer 102 may an appropriate
alternative. [0038] In many cases, Clearinghouse 102
for the underlying instrument (in the example, the
bonds) will require that their customers
(counterparties to trades) post margin (initial margin
to cover the risk of a newly opened position, and/or
variation margin monies and/or securities to cover the
mark-to-market profit or loss of a previously opened
position) with Clearinghouse 102 to mitigate risk to
Clearinghouse 102 of default by the customer. Because
the counterparties for transaction system 100 will
typically already have Clearinghouse customer margin
accounts and margin lodged for bond positions with
Clearinghouse 102, the Clearinghouse's accounting and
policies for margin can also accommodate bond trades
forwarded by transaction system 100, with at most
relatively little change. In some cases the margin
required at Clearinghouse 102 for a counterparty may
be reduced by new trades in financial instruments
entered as a result of futures trades being "slept,"
due to these new bond positions netting down that
counterparty's opposing bond positions already
existing at Clearinghouse computer 102. Additionally,
the margin positions held by the clearer for bond
positions can often beoffset against margin
requirements for the same customer' s futures
positions at other futures exchanges, reducing margin
costs for the customer. [0039] Transaction system 100
may from time to time make "intraday margin"
requirements, typically at noon, to account for sudden
market volatility and to collect and pay margin to
effectively mark counterparty's positions to market
intraday rather than wait for that night (often
referred to as a "margin call" to pay and receive
margin to and from counterparties during a trading day
that has shown significant market movement). "Margin
calls" may be effected by network messages sent from
transaction system 100 to parties' trading computers
120, 122. Transaction system 100 may put futures
positions 110, 112 to sleep intraday, rolling them to
bond positions 140, 142 stored in the memory of
Clearinghouse computer 102 to allow the operator of
transaction system 100 to transfer counterparty
default risk to Clearinghouse 102 and to pay and
receive mark-to-market monies between the
counterparties (equivalent to an intraday "margin
call"). The trade may require a cash settlement amount
(either positive or negative) in an amount that
mirrors the amount of a traditional intraday margin
call. In some cases the trade may even be immediately
reversed to effect just that transfer of margin call
monies, but via trades 130, 132, 150, 152 entered into
the bond Clearinghouse. ILC. Parties and Entities
[0040] Network messages 130, 132, 150, 152 sent to
effect the "sleep" and "wakeup" trades may be
registered with Clearinghouse computer 102 may
designate market operator 100 as a principal to the
trades, or may designate market operator 100 as agent
for the trade counterparties 120, 122, to register
trades with Clearinghouse computer 102 on behalf of
the counterparties. [0041] In some cases, the
bookkeeping, and particularly the obligation to enter
the "wakeup" trades, may be lodged in a
bankruptcy-remote special purpose entity that receives
fees for performing this task. Because this entity is
bankruptcy-remote from other entities, the wakeup
trades will be entered even if other entities, for
example market operator 100, goes bankrupt or
otherwise defaults. In other cases, in the event of a
default of market operator 100, the counterparties
would wake up with the equivalent bond position
previously novated to Clearinghouse computer 102
instead of the futures position from the close of the
previous day. In some cases, a master contract between
thecounterparties may survive dissolution of market
operator 100, so that the obligations to perform the
"wakeup" trades survives. ILD. Bonds for the
Transaction [0042] In some cases, the bonds identified
by the parties for use in the "sleep" and "wakeup"
transactions 130, 132, 150, 152 are bonds that have a
duration or DVOl (Dollar Value in price of a basis
point change in yield of a bond) corresponding to the
effective duration or DVOl of the futures contract, or
corresponding to the duration or DVOl of bonds that
fall within the basket of bond issues that are
acceptable for final delivery into the futures
contract at contract expiry, within the specification
of the bond contract. An example of such a futures
contract would be bond futures contracts as traded on
the Chicago Board of Trade (CBOT) that define a basket
of substitutable bonds that may be delivered into the
futures contract at expiry, with price adjustments for
delivery of various different bonds in the basket. As
used herein, the "duration" of a bond is the weighted
average maturity of a bond's cash flows, DVOl is a
property of a bond that expresses the price
fluctuation of a bond relative to a change in
underlying interest rate (DVOl tends to be higher for
longer term and higher coupon fixed income bonds.) The
identified bonds may be the most liquid in the futures
contract's delivery basket, or bonds that well
approximate the bond that is viewed by market
counterparties as the cheapest-to-deliver of the
basket at futures contract expiry. Multiple Bond
issues may also be combined so that the average
duration is at or near the desired duration. The bonds
may be "on the run" (recently issued benchmark bonds)
or "off the run" (older less liquid issues) or
"general collateral" (securities that are not highly
sought after in the market by borrowers; demand for
general collateral is not issue specific). [0043] In
some cases, a customer 120, 122 may designate the
precise bond to be bought or sold into the sleep and
wakeup transactions. In a typical exercise of this
option, customer 120, 122 may designate to sell
overnight a bond he/she already holds long in his/her
account at Clearinghouse computer 102, or buy
overnight a bond in which he/she holds a short
position at Clearinghouse computer 102. This permits
the two positions to be netted off against each other
for purposes of computing margin required by
Clearinghouse 102 while sleep trades 140, 142 are
open.[0044] In most cases, the bonds that are
identified in "wakeup" transaction 150, 152 for each
counterparty will be exactly the same bonds as the
bonds that are identified in "sleep" transaction 130,
132, so that the two trades exactly offset each other
and neither requires delivery. In some cases, "sleep"
trade 130, 132 and "wakeup" trade 150, 152 may be for
different bonds, in the event that the holder of the
futures contract wishes to adjust shift his inventory
from one bond to another and a subsequent amendment is
agreed for the wakeup trade. This amendment may take
the form of a swap trade of one bond for another. ILE.
Prices for the Trades and Variation Margin [0045]
Transaction system 100 may be structured so that daily
"mark to market" price movement Profits and Losses
(P&L) or variation margin are recognized by means of
transaction pricing, differences between the buy and
sell prices of trades 130, 132, 134, 136, 150, 152,
154, 156. [0046] In some cases, the price for "sleep"
T+2 bond trade 130, 132 will be at the prevailing
market closing price for the bond, with an adjustment
(positive or negative) to cause recognition of P&L for
futures price movements since the last sleep or wakeup
trade that caused a P&L recognition. [0047] In some
cases, the price for wakeup trade 150, 152 of the bond
may be based on the opening price of the futures
contract, rather than the opening price of the bond
itself. This wakeup price may be set to reflect the
overnight price movement of the futures contract -
which will, in most cases, be very close to the price
movement of the bonds themselves: wakeup bond price =
sleep bond price + (futures market open price - last
night' s futures market close price) [0048] In some
cases, the price for the "wakeup" trade may be at a
the current market price or at a price calculated from
the futures market opening price to cause recognition
of P&L for overnight futures contract price movement.
For example, if a futures closing price is 108% for
100 lots of $100,000 contract size and the sleep bond
equivalent trade is priced at 109.5% for a bond size
of $9,500,000 nominal value; the wakeup price of the
bond trade needed to equate P&L incurred from a
futures opening price the next day of 108.5% [futures
contract P&L = (108.5 -108)% x 100 x $100,000
=$50,000] would be 109.5% + $50,000/$9,500,000 =
110.002631%. The wakeup futures price may then be the
opening price of 108.50% as the P&L has been
paid/received between the long and short
counterparties from the bond sleep and wakeup trades.
The wakeup bond trade price may thus be adjusted, or
intra-day put-through trades (same day buy and
sellback trades) may be entered, to recognize P&L of
day's futures price movements via the bond
Clearinghouse, and/or to effectuate intra-day margin
calls. In some cases, where the futures positions are
closed 134, 136, and reopened 154, 156, daily P&L may
be collected by setting the price of trades in futures
positions 134, 136. The price of "sleep" futures
trades 134, 136 may be set at the daily settlement
price for the futures contracts, adjusted for any P&L
of the day's price fluctuation. In some cases, the
bonds transacted may have a duration near the futures
contract expiry date, and in other cases, futures
contracts with different expiry dates may be rolled
into the same bond. Increased calendar spread to cross
margin may be effected via small DVOl difference in
overnight trades for each contract month. [0049] The
amount of bonds bought and sold 130, 132 may be the
notional amount of the contract, or an amount of bonds
calculated with a DVOl-weighting, for example by this
formula: amount of futures transacted = amount of
bonds transacted DVO1 for futures DVO1 for bonds so
that the price fluctuation for an interest rate
movement in the bonds will equal the price fluctuation
for the same interest rate movement for the futures.
The next morning, trading system 100 may send messages
and store data in its memory to reinstate futures
positions 110, 112, by buying 154 a future for the
long party, selling 156 a future for the short party.
Messages to effect "wakeup" bond trades 150, 152 may
be sent, to transact bonds at a price adjusted to
realize the P&L on overnight price fluctuations on the
futures position. Messages 130, 132, 150, 152 sent by
transaction system 100 to transact bonds may designate
parties other than the operator of transaction system
100 as principal, to reduce transaction fees. ILF.
Final Settlement at Contract Expiry [0050] In some
cases, a futures contract traded on transaction system
100 may be defined to require delivery of a particular
bond or a choice from a basket of bonds atcontract
expiry, analogous to a Chicago Mercantile Exchange
(CME) futures contract for treasury bonds. In other
cases, the contracts traded on transaction system 100
may specify cash settlement, in which counterparties
pay and receive monies directly according to an expiry
value of the futures contract usually ascertained in
reference to, but without any actual delivery of,
referenced underlying financial instruments or bonds.
In still other cases, on expiry, the short futures
counterparty may be required to deliver a specified
bond to the long futures counterparty. In such cases,
transaction system 100 may allow for the substitution
of a bond sleep trade into this final settlement
process. ILG. Margin [0051] In some of the embodiments
above, where a futures contract position is slept as a
bond position at the bond Clearinghouse for a
counterparty, the required margin at Clearinghouse 102
(from the counterparty) may be affected by the
introduction of the new bond position. For example,
modern bond Clearinghouses charge initial margin to
cover risk on new positions but their systems mostly
calculate overall margin requirements on a net
Value-at-Risk (VAR) calculation applied to the
counterparty's aggregate bond "book" of all individual
bought (long) and sold (short) bond issue positions.
Additional bond positions introduced into
counterparty's aggregate bond book, as a result of a
futures position sleeping as a bond position, may thus
increase, decrease or leave unchanged that
counterparty's required margin from the calculated net
VAR For example, if a counterparty has a net long bond
position at Clearinghouse computer 102, the
introduction of an additional long bond position would
be expected to increase the margin calculated from the
net VAR on the counterparty's aggregate bond book. If
a short position were introduced from a short futures
position sleeping as a short bond position then the
required margin from the calculated net VAR on the
counterparty's (net long) bond book would be expected
to decrease. If that additional short position was
opposite to an existing long position in an exact bond
issue in the counterparty's aggregate net long
position, then the net VAR reduction would be expected
to be particularly effective.ILH. Exploiting Existing
Bilateral Collateral Agreements, Anonymous vs. Name
Give-Up Trades [0052] A sizeable fraction of futures
trades occur between counterparties that have existing
bilateral collateral agreements as a result of other
business traded bilaterally between them. This is
where a counterparty posts cash or financial
instruments with another counterparty as collateral to
secure future payments due. Transaction system 100 may
exploit the existence between counterparties (e.g.,
banks and securities firms) of an extensive web of
these agreements, for example, by allowing futures
positions to be slept as trades in other instruments
(e.g., derivatives, securities or other financial
instruments) bilaterally between the long and the
short counterparties in order to avoid transaction
fees involved in novation with a Clearinghouse. In
this embodiment transaction system 100 may effect the
sleep trades as "Name-give-up" whereby the opposing
futures long and short counterparties are given up to
each other for the purpose of the sleep trade, so that
the appropriate collateral agreement can be invoked.
By avoiding Clearinghouse computer 102, transaction
fees for such trades may be reduced. Counterparties
may also bilaterally elect to hold the positions in
"sleep" condition rather than reversing them into
"awake" condition to further reduce transaction fees
as the daily mark-to-market bilateral risk between the
counterparties may be covered by the collateral
agreements already in place and the risk may be
regularly adjusted as a result of other business
between the counterparties [0053] In some cases, for
example, where the trading parties are relying on
bilateral agreements, the sleep trades and/or the
original trades done on transaction system 100 may be
on a name-give-up basis. In other cases, trading may
occur on an anonymous basis, especially prevalent when
a Clearinghouse is used for the sleep trades. [0054]
In some cases, the operator of transaction system 100,
the trading parties, and/or the special-purpose entity
discussed in  II.C, may own and operate a computer
system that is a trusted repository of credit and
inter-counterparty collateral agreement information.
This computer system may hold credit information in a
database in a way does not permit anyone other than
the owner of each particular datum to review it or
change it, but does permit those limited queries that
are necessary to identify counterparties to each other
that may prefer to use bilateral collateral agreements
to secure name-give-up sleep trades rather than
novating to a clearinghouse. The computersystem's
server may permit a "yes/no" query by the party
seeking a trade, to confirm the eligibility of the
counterparty to do the trade against the querying
party's credit and other qualification information. A
sequence number on each order may be used by this
trusted computer to identify the owner of the order to
permit credit qualification by the server. [0055] In
some cases, each order in transaction system 100 may
have a tag identifying the party who entered the
order, and the tag may be generated individually for
each order, or otherwise be made to be anonymous, so
that the tag does not reveal the identity of the owner
of the order, but does identify the order sufficiently
to permit the server to suggest collateral agreements
may be used for positions between counterparties for
sleep trades either in alternative instruments (for
example short term interest rate swaps) or in the
original security or futures contract traded, secured
by those collateral agreements in place. ILL Positions
Held for Portfolio [0056] In some cases, especially
when the customer indicates that he may hold the
futures position for some time (as opposed to traders
who may hold the position for seconds or up to a day),
the futures position may be agreed between
counterparties to be put to sleep as a fairly long
"forward" trade (a forward trade is one whereby
settlement is agreed to be a non-standard date later
than the agreed market standard for usual conventional
trades in an instrument) , for example, up to T+22
(Trade date plus twenty two business days), to "wake
up" up to a month hence (there are often typically 22
trading days in a calendar month) , or earlier if the
futures position is closed. For example a position may
be put to sleep as a T+22 bond trade and stay as a
bond trade every day (not wake up as a futures
position again) unless the futures position is closed
by the counterparty, precipitating a wakeup reversal
trade upon closure. If the futures position is closed
before the expiration of the 22 trading days, an
offsetting wakeup reversal trade may be entered at
Clearinghouse computer 102, for delivery on the same
day as whatever remains of the original "long sleep"
trade. Any day that the counterparty has not closed
his futures position in the market that day the next
morning it stays asleep as a bond trade until 2 1
business days later when it must necessarily wakeup as
a T+l trade for the last trading day of the cycle, and
then be put back to sleep with a new T+22 trade to
start the cycle again. This may provide certain
advantages for transaction system100 to permit
improved matching of sleep trades between
counterparties, to further reduce transaction costs.
ILJ. Accounting and Reporting [0057] In some cases,
transaction system 100 may be arranged using a
financial instrument such that the "sleeping" position
is reportable for financial accounting, tax
accounting, debt or asset ratio covenants, Securities
and Exchange Commission regulations, Commodities
Futures Trading Commission regulations, and other
reporting and accounting purposes as an
off-balance-sheet asset, booked in a manner analogous
to other off-balance-sheet futures contracts. In other
cases transaction system 100 may be arranged in a
financial instrument so that the "sleeping" position
is reportable as an onbalance- sheet item to
advantageously manage counterparty risk. [0058] In
some cases, some of the counterparties may be FCM' s
(Futures Commission Merchants, those merchants
involved in the solicitation or acceptance of futures
contract orders, and having the ability to extend
credit to those who place such orders and facilitate
clearing of their obligations) regulated by the
Commodities Futures Trading Commission (CFTC). In some
cases, FCM's may sleep futures trades as a series of
bonds designated by operator of transaction system 100
on behalf of their customers. In other cases the FCMs
may elect to sleep futures trades as different
instruments on behalf of their customers than when
trading on behalf of their own accounts. In some
cases, the FCM may obtain a limited power of attorney
or similar consent to enter the sleep/wakeup trades on
the customers' behalf. In other cases the FCMs may
enter the sleep/wakeup trades only on the FCM's
overall net futures contract positions resulting from
when their individual customer's positions are netted
against each other. [0059] The trades may be entered
using any protocol appropriate to the transaction.
Trades may be entered as "name-give-up" whereby the
buyer and seller to the sleep trade are introduced to
each other and send their trades to Clearinghouse
computer 102 directly. Transaction system 100 may also
become initial counterparty to the buy and sell trades
acting as principal. Alternatively the operator of
transaction system 100 may enter the trades into
Clearinghouse computer 102 via an "introducing broker
mechanism" whereby the trades are entered to
Clearinghouse computer 102 without the operator
becoming counterparty to either trade.U.K. Margin and
facilities for reducing margin requirements [0060]
Various clearers and trading parties have arrangements
for "cross margining" of offsetting positions held in
different accounts. For example, if a party holds
bonds long at FICC (Fixed Income Clearing Corporation,
the clearer for bonds) and short futures for similar
bonds at CME Clearing (Chicago Mercantile Exchange,
the clearer for bond futures), the two may have an
agreement that permits the two positions to be offset
against each other so that the total margin required
may be reduced by an amount that may be up to 75% of
the value of the offsetting positions (or whatever
percentage is agreed among the parties). Transaction
system 100 may enter crossmargining agreements with
other clearers for traditional cross margining relief
between futures and bonds, and/or futures to futures.
Alternatively, or additionally, transaction system 100
may use a sleep as cash procedure for futures trades
such that the cross margining of the bond
Clearinghouse is effectively leveraged automatically.
Transaction system 100 may provide a facility as shown
in figure 6, available throughout the trading day, to
allow dealers to put their futures positions to sleep
through an EFP (exchange for physical) for physical
(cash) bonds of their choice on a T+2 basis, with an
agreed T+l reversal the next morning as described
herein. Use of this facility may permit dealers to
improve use of margin already held by FICC against
bond positions for cross margining against futures
positions held at CME Clearing, or to reduce margin
needed at FICC for opposing physical or futures
positions. This "sleeps-as-cash" facility (bonds are
sometimes referred to as "cash bonds," sometimes
shortened to just "cash"), to effectively transfer
positions into FICC bond positions overnight, may be
provided for dealers to buy or sell specific bonds
against selling or buying futures contracts, at
current market levels. [0061] Referring to FIG. 5,
transaction system 100, or an associated bond trading
system, may list a series of bond/futures pairs so
dealers looking for futures positions to be "slept as
cash" in certain bonds may bid/offer for the pairings
at current market spreads as indicated on the system.
A reserve size functionality may be useful in
arranging such trades at a favorable price without
showing to the marketplace the full size of the
desired trades (a reserve size functionality may
preferably add size to a trade once that trade has
been agreed to facilitate a larger trade without
initially disclosing the full nature of the
counterparty's intent). The current market price
spread may be expressed as a traditional "basis" price
using previously published conversion factors to
convert afutures price into an equivalent bond price,
and the number of futures contracts exchanged per
million of each bond in the Exchange for Physical
trade ("EFP" trade; market parlance for trades where
futures are exchanged for bonds, often termed as
"physical" bonds) may be controlled by a published
hedge ratio that is equivalent to the DVOl of the bond
divided by the DVOl of the futures to give a fair risk
equivalent amount of bond and futures on the trade.
Herein the DVOl of the futures may be calculated as
the DVOl of the most likely bond to be delivered at
futures contract expiry (the "cheapest to deliver"
bond) on its most likely delivery date, then divided
by its conversion factor. The published conversion
factor for a specific bond is mostly calculated as the
price of the bond at a yield of a particular value
(often 6%), calculated for the futures delivery day,
as defined by a futures contract specification. [0062]
Counterparties can thus transfer exposure out of
transaction system 100 to bond positions held at a
Clearinghouse to:  Net down specific bond positions at
Clearinghouse computer 102 to remove a particular
position from Clearinghouse 102' s Value-at-Risk
margin calculations.  Trade a selection of bonds to
minimize Clearinghouse 102 margin requirement by using
the new bond position to offset against aggregate net
long or net short Clearinghouse bond positions.
Effectively transfer margin obligations from
transaction system 100 into the counterparty's
requisite Clearinghouse margin, using that increased
Clearinghouse margin as then eligible for cross
margining against other aggregate futures clearing
positions at another futures exchange Clearinghouse.
[0063] Thus the facility provides a secure and cost
effective way for participants to manage aggregated
net positions to minimize margin requirements on
transaction system 100 where their balance sheet
considerations are not limiting. [0064] There may be a
minimum trade size at the facility, for example, $50
million. Trading fees for the guaranteed reversal
exchange-for-physical trades may be waived by the
clearer, may be absorbed by transaction system 100, or
may be payable by the dealer. Transaction costs, which
may be about 1 cent per $100,000 contract, may be
covered by a nominal brokerage charge. Initial margins
charged by the transaction system 100 may be smaller
than the initial margins charged by traditional
futures exchanges. For FCM' s using interest bearing
financial instruments lodged with the clearing house's
custodial account as collateral for initial margin
requirement, the cost offinancing initial margin will
be close to $zero. However, for clearing users not
posting collateral the CME funding could be upwards of
20 cents per night per lot. III. Electronic Trading
and Trading Systems for Underlying Financial
Instruments [0065] The trading of the spread between
two instruments is called "basis trading." A party
that believes that one instrument will outperform
another may enter opposing long and short positions of
the two instruments, in order to attempt to profit on
their price convergence or divergence characteristics.
In some cases, basis instruments become listed
contracts, often with cash settlement. Two parties who
differ in their expectations of which of two
instruments will outperform the other contract for a
predicted price spread between the two instruments on
a set future date. On that future date, the difference
between the actual spread in market prices of the two
instruments and the contracted-for spread determines
an outcome, and one party pays the other the
difference between the actual spread and the
contracted-for spread. [0066] Referring to FIG. 2,
there may be synergies if transaction system 100 is
hosted with, or has ready ability to cooperate with, a
transaction system for the underlying or "sleep"
security. The relationship between two instruments
that determines the market prices at which one trading
position may be "slept as another" trade position in
an alternative Clearinghouse venue may itself be
traded between the two marketplaces. The trading of
the spread between a futures contract and a bond is
called "basis trading" whereby opposing long and short
positions of each instrument may be entered into, in
order to attempt to profit on their price convergence
or divergence characteristics over time. Two financial
instruments may be traded on the same exchange as a
basis trade whereby the exchange facilitates the
simultaneous trade in both instruments between
contra-counterparties (e.g. of a bond or other
instrument against a futures instrument), in which the
parties trade each instrument at a relative price
difference of the two instruments in the expectation
that at some future date the difference between the
relative market prices of the two instruments (the
"basis") on that date will change - one party benefits
if the first instrument does better than the second
relative to the initially traded price, and the other
party benefits if the second instrument does better
than the first. If the exchange facilitates basis
trading and/or has access to be able to electronically
trade eachcomponent instrument to effect such basis
trades on individual markets then the exchange may use
market data (e.g. the end of day settlement price of
the futures contract as published by the futures
exchange and an equivalent end of day price for the
bond) from such trading to accurately price
sleeps-as-cash trades at then current market price
levels to more effectively equate futures risk with
the sleep bond trade risk. . [0067] Counterparties may
be permitted to bid and offer basis trades that set
off trades in instruments from the two types against
each other, for example, the derivatives against the
underlying instrument, or U.S. Treasury bonds against
U.S. Treasury futures. These basis trades may be bid
or offered as a composite "instrument" tradable on
transaction system 100 (whereby trades on that
instrument would precipitate two or more trades in
each of the underlying instruments), to attract contra
markets. Counterparties may also permit a system to
attempt to execute a basis trade between the component
bond and futures components individually but
substantially simultaneously. In other cases, various
basis trades may only be exposed privately, to only be
executed simultaneously by underlying automated
processes of the transaction system 100 as separate
trades in each market, which may reduce the need for
exchange overquoting restrictions (restrictions placed
on electronic users of trading systems to stop too
many price quotes being entered into those systems).
[0068] Transaction system 100 may also list composite
basis instruments of bonds against longer or shorter
duration futures which may use a conversion factor
that has been weighted according to the differences in
DVOl of the component instruments to give a "basis"
price reflecting the bond-to-futures difference that
is less influenced by outright up or down market
movements.. III.A. Clip Size Trades [0069] Where an
exchange facilitates basis trading between
counterparties, and where the exchange supports
trading a basis trade in the component bond and
futures markets for substantially simultaneous
execution, transaction system 100 may support "clip
trades" or clip size orders. "Clip orders" are
designed to increase functionality for simultaneously
executing trades between two markets. "Clips" are a
series of quantity levels that allow the counterparty
or transaction system 100 to define specific amounts,
or "clips", of an overall order to be traded. The
counterparty or transaction system 100specifies a clip
order ratio, and the ratio defines the clip sizes that
order may be traded in. For example, if a minimum
tradable size of one million face amount of the bond
component of a basis trade equates to an equivalent of
9.7 futures contracts, and if an order is to sell 97
futures contracts in clips of 9.7 contracts is worked
in a futures trading system against simultaneously
selling 10,000,000 nominal of the bond in the bond
trading system (to give a properly weighted basis
trade such that the DVOl of the component futures
contract trade is equivalent to the DVOl of the bond
trade); that futures order is subsequently tradable by
the system in amounts (clips) of only 10, 20, 29, 39,
49, 58, 68, 78, 87 and 97 contracts. The result is
that any futures trade will then be in a size that
equates to $lmillion, $2million, $3million nominal etc
of the bond that is only tradable in round amounts of
$lm nominal, thus allowing for an optimal weighting of
such basis trades when individually traded in both
markets substantially simultaneously. [0070] In some
cases, a clip size order may be placed by transaction
system 100 as resting futures orders on a futures
exchange (that is, limit bids that are at a price at
or below the prevailing market price, or limit offers
at a price at or above the market, which therefore do
not trade immediately but rest on the market's book
waiting for a price movement in their direction) which
may be left "leaning" against a linked bond order on a
bond exchange or marketplace, to trade both
simultaneously. When the futures order is completely
traded or partially traded according to its prescribed
clip size the corresponding bond order is also traded
substantially simultaneously in an equivalent amount.
When a clip sized order exists at the best price and
is partially traded, transaction system 100 may in
some cases cancel the remaining clip sized order if a
contra order could then trade at that price level but
not in the full clip size needed. For example, if a
resting clip sized bid order is alone at a bid price
of 101.00 for 97 contracts in clip sizes of 9.7
contracts, and a contra 101.00 sell order in any size
of less than 97 lots except 10, 20, 29, 39, 49, 58,
68, 78 is entered, the clip sizes can trade but
remainder cannot. Transaction system 100 may then
preferably remove the remaining clip size order.
III.B. Curve and Spread Trades [0071] In some cases, a
further composite derivative instrument may be defined
and traded, as an instrument that denotes the spread
between the contract traded on transaction system 100
and another economically-similar instrument, for
example, thespread between a five year equivalent bond
futures contract and a ten year equivalent bond
futures contract, traded on transaction system 100.
Such a derivative instrument may be referred to as a
"spread" instrument. The round amount tradable for
this spread instrument may be set to be correspond to
the minimum amount of one of the contracts (the Five
year bond futures contract lot size for example) that
equates to a corresponding amount of the other futures
contract. For example, in order to be correctly
weighted according to their individual DVOl numbers, 5
contracts of the five year bond futures contract would
be traded with 3 contracts of the ten year bond
futures contract; thus this spread contract would be
tradable in round amounts of 5 contracts of the five
year bond futures contract versus 3 lots of the ten
year bond futures contract. Where transaction system
100 attempts to execute orders in such spread
instruments by simultaneously executing trades in both
component contracts, clip sized orders would be
particularly helpful. [0072] Referring to FIG. 3,
automated trading system technology may be used to
offer a market and to trade in both futures contracts
described above with paired order execution used to
create linked orders. For example, a trading system's
linking feature may be used to link a five year bond
futures contract order and a ten year bond futures
contra order into a single transaction for
substantially simultaneous execution. Popular or
highly-liquid pairs of futures may be featured as
listed spreads, for another example a 2- year/30-year
futures spread in an 8 contract to 1 contract ratio.
Where automated trading system technology attempts to
execute spread orders of this nature it is preferable
to utilize clip sized orders to adhere to the
prescribed 8:1 ratio. [0073] Where a counterparty has
positions resulting in a futures calendar spread (a
futures calendar spread is where a counterparty has
opposing long and short positions in two futures
contracts that have different maturities but identical
futures contract specifications, or where a composite
instrument to trade such positions is listed on a
futures exchange or financial instrument transaction
system, traditionally, margin relief may be given by a
futures exchange whereby lower margin is required due
to the almost equally offsetting nature of each
position. In some cases this long one contract versus
short another contract "spread" position may be
slept-as-cash on some proportion of the net exposure
of the spread trade. In other cases the spread
position's individualcomponent long and short
positions may be each slept as cash individually and
either the net of both sleep trades entered into
Clearinghouse computer 102 or both trades entered so
Clearinghouse computer 102 can accommodate with their
preferred net margining procedure. [0074] Referring
again to FIG. 3 and to FIG. 4, traders may be given
facilities to used a linked trade feature to
synthesize their own spreads. Linked trades may
provide some level of guarantee that the underlying
legs of listed spreads are guaranteed to be executed
simultaneously, reducing overquoting or legging risk.
In some cases, customers may use spreader tools to
create spread trades, with some risk that the two legs
of the spread may be executed non-simultaneously, with
some risk of underlying price movement that may
disrupt the hoped-for trading gain. [0075] In some
cases, the linked orders may be for two different
financial instruments, for example, futures contracts
and bonds in offsetting amounts. The two linked orders
may be exact mirror images, or may be at different
prices, different settlement dates, or different bond
durations, to permit investors to hedge certain risks
or to make money on certain predicted market
movements. III.C. Order routing, exchangeability and
substitutability [0076] Although transaction system
100 creates considerable advantages in margin
reduction across similar asset classes, price
convergence and economic equivalence between contracts
traded on an exchange using the above-described
mechanisms and other competing exchanges (offering
economically similar but nonfungible contracts) may be
further improved by smart order routing. In some
cases, a customer may require that a futures order be
traded on a specific exchange, or may specify that the
order be preferentially routed to whichever venue has
the better price, shorter routing time, or other
considerations. Preference factors for smart order
routing may include the following:  Preferred first
exchange  Routing Price Delta (a counterparty's
perceived price offset between one exchange instrument
of contract versus another exchange's instrument or
contract)  Routing Trigger (a number that defines the
number of increments a resting order must be within
the best bid price or best offer price on the first
exchange before any part of it is routed to the second
exchange). Routing Percentage (% of an order untraded
on the first exchange when subjected to the routing
trigger that the counterparty would then prefer to see
routed to the second exchange)  Routing Delay (once
triggered the time delay down to milliseconds that any
part of the unexecuted order should exist on the first
exchange before going to second exchange) IV.
Additional Alternatives [0077] In some cases for a
sleeps-as-cash trade, bonds may be borrowed from
counterparties outside transaction system 100
overnight to facilitate a regular T+l sleep trade and
a T+0 (same day delivery) or T+l reversal trade that
would be effected via the counterparty's clearing
agent (e.g. JPMorgan Chase or Bank of New York). This
permits the initiating sleep trades to be entered with
the clearer as T+l settlement, but requires financing
costs to be paid among the parties and to the lender
who lends bonds into transaction system 100. V.
Conclusion [0078] For the convenience of the reader,
the above description has focused on a representative
sample of all possible embodiments, a sample that
teaches the principles of the invention and conveys
the best mode contemplated for carrying it out.
Throughout this application and its associated file
history, when the term "invention" is used, it refers
to the entire collection of ideas and principles
described; in contrast, the formal definition of the
exclusive protected property right is set forth in the
claims, which exclusively control. The description has
not attempted to exhaustively enumerate all possible
variations. Other undescribed variations or
modifications may be possible. Where multiple
alternative embodiments are described, in many cases
it will be possible to combine elements of different
embodiments, or to combine elements of the embodiments
described here with other modifications or variations
that are not expressly described. In many cases, one
feature or group of features may be used separately
from the entire apparatus or methods described. Many
of those undescribed variations, modifications and
variations are within the literal scope of the
following claims, and others are equivalent.CLAIMS
What is claimed is: 1. A computer network to provide
redundancy for a first transaction clearing computer,
the first transaction clearing computer being a
computer clearing for trades for financial instruments
of a first type, the network comprising: terminals for
traders of the first type of financial instruments; a
second server designed to clear trades of a second
type of instrument; a transaction processor programmed
to communicate network messages with the second server
to effect trades in the second type of instrument over
time, the messages containing data describing
transactions in the second instrument having times,
prices, quantities and delivery dates designed to
create the functional effect of holding the first
instrument. 2. The computer network of claim 1, the
second server being programmed to: at a first
predetermined time, communicate network messages
effective to convert customer positions in the first
type of financial instrument into corresponding
positions in a second type of financial instrument,
and at a second predetermined time that is after the
first predetermined time, communicate network messages
effective converting each position in the second type
of 



financial instrument into a position in the first type
of financial instrument. 3. The computer network of
claim 1, wherein the first type of instrument is bond
futures contracts, and the second type of instrument
is bonds. 4. The computer network of claim 3, wherein
the quantity of bonds traded by the transaction
processor is related to the quantity of futures
positions approximately as: amount of futures
transacted = amount of bonds transacted DVO1 for
futures DVO1 for bonds5. The computer network of claim
3, wherein the bonds traded by the transaction
processor are chosen to have a duration approximately
equal to the duration of the bond futures. 6. The
computer network of claim 3, wherein the bonds traded
by the transaction processor are chosen to have a DVOl
approximately equal to the DVOl of the bond futures.
7. The computer network of claim 3, wherein the bonds
traded by the transaction processor are selected by a
party to the bond futures contract. 8. The computer
network of claim 1, wherein the communicating of
messages is repeated from time to time on a plurality
of occasions and as a component of the contractual
relationship among the traders of the trading system
and the trading system. 9. The computer network of
claim 1, wherein the first instrument is a derivative
of the second instrument. 10. The computer network of
claim 1, wherein the second instruments are traded for
T+n delivery, then m days later for T+n-m delivery.11.
A method, comprising the steps of: on an electronic
trading system for trading bond futures contracts,
communicating orders to trade the bond futures
contracts among bond futures traders, and receiving
acceptances of orders from the traders to result in
executed bond futures trades and resultant bond
futures positions; and from time to time on a
plurality of occasions and as a component of the
contractual relationship among the traders of the
trading system and the trading system, by computer
purchasing or selling bonds economically equivalent to
a trader's position in bond futures and relieving the
trader of delivery obligations under the bond futures
contract, and later reselling or repurchasing the
bonds and reestablishing the delivery obligations. 12.
The method of claim 11 wherein time to time is a
regularly scheduled time of day. 13. The method of
claim 12, wherein the purchasing or selling is
performed about at the close of each trading day, and
the reselling or repurchasing is performed about at
the opening of each trading day. 14. The method of
claim 11 wherein time to time is determined to manage
risk held by an operator of the trading system. 15.
The method of claim 11, wherein prices for purchase or
sale of the bonds are set to recognize profit and loss
in the bond futures contracts. 15. The method of claim
11, wherein the quantity of bonds traded by the
transaction processor is related to the quantity of
futures positions approximately as: amount of futures
transacted = amount of bonds transacted DVO1 for
futures DVO1 for bonds16. The method of claim 11,
wherein the bonds traded by the transaction processor
are chosen to have a duration approximately equal to
the duration of the bond futures. 17. The method of
claim 11, wherein the bonds traded by the transaction
processor are chosen to have a DVOl approximately
equal to the DVOl of the bond futures. 18. The method
of claim 11, wherein the bonds traded by the
transaction processor are selected by a party to the
bond futures contract. 19. The computer network of
claim 1, wherein the second instruments are traded for
U+n delivery, then m days later for T+n-m delivery.
20. A method, comprising the steps of: on an
electronic trading system for trading assets of an
asset type, executing trades among traders of assets
of the traded asset type, the traded asset type being
a derivative of an underlying asset type; from time to
time and as a component of the contractual
relationship among the traders of the trading system
and the trading system, transferring traders'
positions in the traded asset type into positions in
the underlying asset type for a period of time, and
later transferring the positions in the underlying
asset claims back into positions in the traded asset
type. 21. The method of claim 20, wherein the asset
type is bond futures contracts, and the underlying
asset type is bonds. 22. The method of claim 21,
wherein prices for purchase or sale of the bonds are
set to recognize profit and loss in the bond futures
contracts.23. The method of claim 21, wherein the
quantity of bonds traded by the transaction processor
is related to the quantity of futures positions
approximately as: amount of futures transacted =
amount of bonds transacted DVO1 for futures DVO1 for
bonds 24. The method of claim 21, wherein the bonds
traded by the transaction processor are chosen to have
a duration approximately equal to the duration of the
bond futures. 25. The method of claim 21, wherein the
bonds traded by the transaction processor are chosen
to have a DVOl approximately equal to the DVOl of the
bond futures. 26. The method of claim 21, wherein the
bonds traded by the transaction processor are selected
by a party to the bond futures contract. 27. The
method of claim 20 wherein time to time is a regularly
scheduled time of day. 28. The method of claim 20,
wherein the purchasing or selling is performed about
at the close of each trading day, and the reselling or
repurchasing is performed about at the opening of each
trading day. 29. The method of claim 20 wherein time
to time is determined to manage risk held by an
operator of the trading system. 30. The computer
network of claim 20, wherein the underlying assets are
traded for T+n delivery, then m days later for T+n-m
delivery.31. A method, comprising the steps of: during
trading days, trading assets of a first type among
traders on an electronic trading system; at about the
close of trading days, transferring positions held by
traders from the first asset type to positions in a
second asset type having similar economic
characteristics; and at about the opening of trading
days, transferring the traders' positions back from
the second asset type to the first asset type. 32. The
method of claim 31, wherein the first asset type is
bond futures contracts, and the second asset type is
bonds. 33. The method of claim 32, wherein prices for
purchase or sale of the bonds are set to recognize
profit and loss in the bond futures contracts. 34. The
method of claim 32, wherein the quantity of bonds
traded by the transaction processor is related to the
quantity of futures positions approximately as: amount
of futures transacted = amount of bonds transacted
DVO1 for futures DVO1 for bonds 35. The method of
claim 32, wherein the bonds traded by the transaction
processor are chosen to have a duration approximately
equal to the duration of the bond futures. 36. The
method of claim 32, wherein the bonds traded by the
transaction processor are chosen to have a DVOl
approximately equal to the DVOl of the bond futures.
37. The method of claim 32, wherein the bonds traded
by the transaction processor are selected by a party
to the bond futures contract.38. The method of claim
31 wherein time to time is a regularly scheduled time
of day. 39. The method of claim 31, wherein the
purchasing or selling is performed about at the close
of each trading day, and the reselling or repurchasing
is performed about at the opening of each trading day.
40. The method of claim 3 1 wherein time to time is
determined to manage risk held by an operator of the
trading system. 41. The method of claim 31, wherein
the second assets are traded for T+n delivery, then m
days later for T+n-m delivery. 43. An apparatus,
comprising: a processor, and a memory, in which the
memory stores representations of a plurality of
positions in a first type of financial instrument; in
which the processor is programmed to: at a first
predetermined time, converting each position in the
first type of financial instrument into a
corresponding position in a second type of financial
instrument, and at a second predetermined time that is
after the first predetermined time, converting each
position in the second type of financial instrument
into a position in the first type of financial
instrument.44. An apparatus, comprising: a processor,
and a memory, in which the memory stores
representations of a plurality of bond futures
contracts, in which each futures contract defines a
long position and a short position; in which the
processor is programmed to: at a first predetermined
time, converting each bond futures contract into a
corresponding pair of positions in bonds, and at a
second predetermined time that is after the first
predetermined time, converting each pair of positions
in the bonds into a bond futures contract. 45. A
method, comprising the steps of: executing trades of
bond future contracts on a computer-based apparatus;
after a first predetermined time, transferring a
plurality of positions in bond future contracts into
corresponding positions in bonds, in which each
position corresponds to one bond future contract, and
after a second predetermined time that is after the
first predetermined time, transferring each of the
positions in the bonds back into a corresponding
position in a bond future contract. 46. The method of
claim 45, in which the first predetermined time is
approximately at the end of a first trading day, and
in which the second predetermined time is
approximately at the beginning of a second trading
day, in which the second trading day is the soonest
trading day that is after the first trading day. 47.
The method of claim 45, in which transferring a
plurality of positions in bond future contracts into
corresponding positions in bonds comprises: for each
of the positions in bond future contracts, determining
a respective bond and a respective price for the
bond.48. The method of claim 47, in which determining,
for each of the positions in bond future contracts, a
respective bond comprises: for each of the positions
in bond future contracts, determining a DVOl of at
least one bond that is acceptable for final delivery
into the respective bond future contract; and for each
of the positions in bond future contracts, determining
the corresponding bond by selecting a bond having a
DVOl approximately equal to the determined DVOl. 49.
An apparatus, comprising: a processor, and a memory,
in which the memory stores representations of a
plurality of bond future contracts, in which each
futures contract defines a long position and a short
position; in which the processor is programmed to:
after a first predetermined time, for each bond future
contract, calculating a first price of bonds based on
the bond futures contract and entering, with a
clearinghouse, a buy trade and a sell trade for the
bonds at the first price; and after a second
predetermined time that is after the first
predetermined time, for each of the buy trades and the
sell trades, entering, with the clearinghouse, a
second sell trade and a second buy trade for the bonds
at a second price. 50. The apparatus of claim 49, in
which the processor is further programmed to: after
the first predetermined time, for each bond future
contract, close the bond future contract; and after
the second predetermined time, opening the bond future
contract. 51. The apparatus of claim 49, in which
entering, with the clearinghouse, a buy trade and a
sell trade for the bonds at the first price comprises:
entering, with the clearinghouse, a buy trade for T+2
settlement and a sell trade for T+2 settlement for the
bonds.52. The apparatus of claim 49, in which
entering, with the clearinghouse, the second sell
trade and the second buy trade for the bonds at the
second price comprises: entering, with the
clearinghouse, a sell trade for T+l settlement and a
buy trade for T+l settlement for the bonds. 53. A
method, comprising the steps of: executing trades of
bond future contracts on a computer-based apparatus;
after approximately the end of a first trading day,
for each of the positions in the bond future
contracts, determining a respective bond and a
respective price for the bond based on a price of the
bond future contract, and transferring the position in
the bond future contract into a corresponding position
in the respective bonds; and approximately at the
beginning of a second trading day, in which the second
trading day is the soonest trading day that is after
the first trading day, for each of the positions in
the bonds, determining a respective price of the bond
and a respective price of the bond future contract,
and transferring the position in the bonds back into a
corresponding position in a bond future contract. 54.
The method of claim 53, in which transferring the
position in the bond future contract into a
corresponding position in bonds comprises: entering,
with a clearinghouse, an trade for the bonds for T+N
settlement, in which N is an integer greater than ' 1'
; and closing the position in the bond future
contract. 55. The method of claim 53, in which
transferring the position in the bonds back into a
corresponding position in a bond future contract
comprises: entering, with a clearinghouse, an trade
for the bonds for T+N settlement, in which N is an
integer greater than '0'; andopening the position in
the bond future contract. 56. The method of claim 53,
in which transferring the position in the bond future
contract into a corresponding position in bonds
comprises: entering, with a clearinghouse, an trade
for the bonds for T+N+l settlement; and in which
transferring the position in the bonds back into a
corresponding position in a bond future contract
comprises entering, with a clearinghouse, an trade for
the bonds for T+N settlement, in which N is an integer
greater than '0'. 57. The method of claim 53, in which
determining a respective bond for each of the
positions in the bond future contracts, comprises:
receiving, from a party to the bond future contract, a
selection of a bond to be the respective bond. 58. A
tangible computer memory, having stored therein
program instructions to cause an electronic trading
system to: communicate orders to trade bond futures
contracts among bond futures traders, and receive
acceptances of orders from the traders to result in
executed bond futures trades and resultant bond
futures positions; and from time to time on a
plurality of occasions and as a component of the
contractual relationship among the traders of the
trading system and the trading system, purchase or
sell bonds economically equivalent to a trader's
position in bond futures and relieve the trader of
delivery obligations under the bond futures contract,
and later resell or repurchase the bonds and
reestablish the delivery obligations. 59. The tangible
computer memory of claim 58 wherein time to time is a
regularly scheduled time of day.60. The tangible
computer memory of claim 59, wherein the purchasing or
selling is performed about at the close of each
trading day, and the reselling or repurchasing is
performed about at the opening of each trading day.
61. The tangible computer memory of claim 58 wherein
time to time is determined to manage risk held by an
operator of the trading system. 62. The tangible
computer memory of claim 58, wherein prices for
purchase or sale of the bonds are set to recognize
profit and loss in the bond futures contracts. 63. The
tangible computer memory of claim 58, wherein the
quantity of bonds traded by the transaction processor
is related to the quantity of futures positions
approximately as: amount of futures transacted =
amount of bonds transacted DVO1 for futures DVO1 for
bonds 64. The tangible computer memory of claim 58,
wherein the bonds traded by the transaction processor
are chosen to have a duration approximately equal to
the duration of the bond futures. 65. The tangible
computer memory of claim 58, wherein the bonds traded
by the transaction processor are chosen to have a DVOl
approximately equal to the DVOl of the bond futures.
66. The tangible computer memory of claim 58, wherein
the bonds traded by the transaction processor are
selected by a party to the bond futures contract. 67.
The computer network of claim 58, wherein the second
instruments are traded for T+n delivery, then m days
later for T+n-m delivery.68. A tangible computer
memory, having stored therein program instructions to
cause an electronic trading system to: execute trades
among traders of assets of the traded asset type, the
traded asset type being a derivative of an underlying
asset type; from time to time and as a component of
the contractual relationship among the traders of the
trading system and the trading system, transfer
traders' positions in the traded asset type into
positions in the underlying asset type for a period of
time, and later transfer the positions in the
underlying asset claims back into positions in the
traded asset type. 69. The tangible computer memory of
claim 68, wherein the asset type is bond futures
contracts, and the underlying asset type is bonds. 70.
The tangible computer memory of claim 69, wherein
prices for purchase or sale of the bonds are set to
recognize profit and loss in the bond futures
contracts. 71. The tangible computer memory of claim
69, wherein the quantity of bonds traded by the
transaction processor is related to the quantity of
futures positions approximately as: amount of futures
transacted = amount of bonds transacted DVO1 for
futures DVO1 for bonds 72. The tangible computer
memory of claim 69, wherein the bonds traded by the
transaction processor are chosen to have a duration
approximately equal to the duration of the bond
futures. 73. The tangible computer memory of claim 69,
wherein the bonds traded by the transaction processor
are chosen to have a DVOl approximately equal to the
DVOl of the bond futures. 74. The tangible computer
memory of claim 69, wherein the bonds traded by the
transaction processor are selected by a party to the
bond futures contract.75. The tangible computer memory
of claim 68 wherein time to time is a regularly
scheduled time of day. 76. The tangible computer
memory of claim 68, wherein the purchasing or selling
is performed about at the close of each trading day,
and the reselling or repurchasing is performed about
at the opening of each trading day. 77. The tangible
computer memory of claim 68 wherein time to time is
determined to manage risk held by an operator of the
trading system. 78. The computer network of claim 68,
wherein the underlying assets are traded for U+n
delivery, then m days later for T+n-m delivery. 79. A
tangible computer memory, having stored therein
program instructions to cause an electronic trading
system to: during trading days, trade assets of a
first type among traders on an electronic trading
system; at about the close of trading days, transfer
positions held by traders from the first asset type to
positions in a second asset type having similar
economic characteristics; and at about the opening of
trading days, transfer the traders' positions back
from the second asset type to the first asset type.
80. The tangible computer memory of claim 79, wherein
the first asset type is bond futures contracts, and
the second asset type is bonds. 81. The tangible
computer memory of claim 80, wherein prices for
purchase or sale of the bonds are set to recognize
profit and loss in the bond futures contracts.82. The
tangible computer memory of claim 80, wherein the
quantity of bonds traded by the transaction processor
is related to the quantity of futures positions
approximately as: amount of futures transacted =
amount of bonds transacted DVO1 for futures DVO1 for
bonds 83. The tangible computer memory of claim 80,
wherein the bonds traded by the transaction processor
are chosen to have a duration approximately equal to
the duration of the bond futures. 84. The tangible
computer memory of claim 80, wherein the bonds traded
by the transaction processor are chosen to have a DVOl
approximately equal to the DVOl of the bond futures.
85. The tangible computer memory of claim 80, wherein
the bonds traded by the transaction processor are
selected by a party to the bond futures contract. 86.
The tangible computer memory of claim 79 wherein time
to time is a regularly scheduled time of day. 87. The
tangible computer memory of claim 79, wherein the
purchasing or selling is performed about at the close
of each trading day, and the reselling or repurchasing
is performed about at the opening of each trading day.
88. The tangible computer memory of claim 79 wherein
time to time is determined to manage risk held by an
operator of the trading system. 89. The tangible
computer memory of claim 79, wherein the second assets
are traded for T+n delivery, then m days later for
T+n-m delivery.FIGURE 4 FIGURE 5SHARED RESOURCE
ALLOCATION CROSS-REFERENCE [0001] This application
claims priority to U.S. Application No. 61/020,219
entitled "EDCH RESOURCE RELEASE IN CELL FACH STATE",
which was filed on January 10, 2008. The entirety of
which is herein incorporated by reference. [0002] This
application claims priority to U.S. Application No.
61/039,082 entitled "EDCH RESOURCE RELEASE IN CELL
FACH STATE", which was filed on March 24, 2008. The
entirety of which is herein incorporated by reference.
[0003] This application claims priority to U.S.
Application No. 61/048,782 entitled "EDCH RESOURCE
RELEASE IN CELL FACH STATE", which was filed on April
29, 2008. The entirety of which is herein incorporated
by reference. BACKGROUND Field [0004] The following
description relates generally to wireless
communications and, more particularly, to managing a
shared resource. Background [0005] Wireless
communication systems are widely deployed to provide
various types of communication content such as, for
example, voice, data, and so on. Typical wireless
communication systems can be multiple-access systems
capable of supporting communication with multiple
users by sharing available system resources (e.g.,
bandwidth, transmit power, . ..). Examples of such
multiple-access systems can include code division
multiple access (CDMA) systems, time division multiple
access (TDMA) systems, frequency division multiple
access (FDMA) systems, orthogonal frequency division
multiple access (OFDMA) systems, and the like. [0006]
Generally, wireless multiple-access communication
systems can simultaneously support communication for
multiple mobile devices. Each mobile device can
communicate with one or more base stations via
transmissions on forward and reverse links. The
forward link (or downlink) refers to the communication
link from basestations to mobile devices, and the
reverse link (or uplink) refers to the communication
link from mobile devices to base stations. Further,
communications between mobile devices and base
stations can be established via single-input
single-output (SISO) systems, multiple-input
single-output (MISO) systems, multiple-input
multiple-output (MIMO) systems, and so forth. [0007]
MIMO systems commonly employ multiple (NT) transmit
antennas and multiple (NR) receive antennas for data
transmission. A MIMO channel formed by the NT transmit
and NR receive antennas can be decomposed into NS
independent channels, which can be referred to as
spatial channels. Each of the NS independent channels
corresponds to a dimension. Moreover, MIMO systems can
provide improved performance (e.g., increased spectral
efficiency, higher throughput and/or greater
reliability) if the additional dimensionalities
created by the multiple transmit and received antennas
are utilized. [0008] MIMO systems can support various
duplexing techniques to divide forward and reverse
link communications over a common physical medium. For
instance, frequency division duplex (FDD) systems can
utilize disparate frequency regions for forward and
reverse link communications. Further, in time division
duplex (TDD) systems, forward and reverse link
communications can employ a common frequency region.
However, conventional techniques can provide limited
or no feedback related to channel information. SUMMARY
[0009] The following presents a simplified summary of
one or more aspects in order to provide a basic
understanding of such aspects. This summary is not an
extensive overview of all contemplated aspects, and is
intended to neither identify key or critical elements
of all aspects nor delineate the scope of any or all
aspects. Its sole purpose is to present some concepts
of one or more aspects in a simplified form as a
prelude to the more detailed description that is
presented later. [0010] In accordance with one aspect,
there can be a method for administering operation of a
mobile device operable upon a wireless communication
device. The method can include determining that a
content level of a buffer of the mobile device reaches
a predetermined level. Additionally, the method can
include evaluating anacknowledgement set to establish
if appropriate acknowledgements are collected, the
evaluation occurs upon the content level reaching the
predetermined level. [0011] With another aspect, there
can be an apparatus with a checker that determines
that a content level of a buffer of the mobile device
reaches a predetermined level. The apparatus can also
include an analyzer that evaluates an acknowledgement
set to establish if appropriate acknowledgements are
collected, the evaluation occurs upon the content
level reaching the predetermined level. [0012] A
further aspect can include at least one processor
configured to administer operation of a mobile device.
The processor can include a first module for
determining that a content level of a buffer of the
mobile device reaches a predetermined level. A second
module can be part of the apparatus for evaluating an
acknowledgement set to establish if appropriate
acknowledgements are collected, the evaluation occurs
upon the content level reaching the predetermined
level. [0013] Moreover, an aspect can use a computer
program product with a computerreadable medium. The
medium can include a first set of codes for causing a
computer to determine that a content level of a buffer
of the mobile device reaches a predetermined level.
The medium can also include a second set of codes for
causing the computer to evaluate an acknowledgement
set to establish if appropriate acknowledgements are
collected, the evaluation occurs upon the content
level reaching the predetermined level. [0014] In yet
another aspect, there can be an apparatus with means
for determining that a content level of a buffer of
the mobile device reaches a predetermined level. The
apparatus can also function with means for evaluating
an acknowledgement set to establish if appropriate
acknowledgements are collected, the evaluation occurs
upon the content level reaching the predetermined
level. [0015] In accordance with one aspect, there can
be a method for managing exclusive use of a shared
resource operable upon a wireless communication
device. The method can include identifying a request
obtained through use of a receiver, the request is
from a mobile device for exclusive use of the shared
resource. Additionally, the method can include
granting the mobile device exclusive use to the shared
resource for a set time length. [0016] With another
aspect, there can be an apparatus that incorporates a
recognizer that identifies a request, the request is
from a mobile device for exclusive use of the
sharedresource. The apparatus can also incorporate an
allocator that grants the mobile device exclusive use
to the shared resource for a set time length. [0017] A
further aspect can include at least one processor
configured to manage exclusive use of a shared
resource. The processor can include a first module for
identifying a request, the request is from a mobile
device for exclusive use of the shared resource.
Additionally, the processor can include a second
module for granting the mobile device exclusive use to
the shared resource for a set time length. [0018]
Moreover, an aspect can use a computer program product
that includes a computer-readable medium. The medium
can include a first set of codes for causing a
computer to identify a request, the request is from a
mobile device for exclusive use of the shared
resource. Also, the medium can include a second set of
codes for causing the computer to grant the mobile
device exclusive use to the shared resource for a set
time length. [0019] In yet another aspect, there can
be an apparatus that incorporates means for
identifying a request, the request is from a mobile
device for exclusive use of the shared resource. The
apparatus can also include means for granting the
mobile device exclusive use to the shared resource for
a set time length. [0020] To the accomplishment of the
foregoing and related ends, the one or more aspects
comprise the features hereinafter fully described and
particularly pointed out in the claims. The following
description and the annexed drawings set forth in
detail certain illustrative features of the one or
more aspects. These features are indicative, however,
of but a few of the various ways in which the
principles of various aspects can be employed, and
this description is intended to include all such
aspects and their equivalents. BRIEF DESCRIPTION OF
THE DRAWINGS [0021] Fig. 1 is an illustration of a
wireless communication system in accordance with
various aspects set forth herein. [0022] Fig. 2 is an
illustration of a representative system for managing a
shared resource in accordance with at least one aspect
disclosed herein. [0023] Fig. 3 is an illustration of
a representative system with a detailed mobile device
for processing acknowledgements in accordance with at
least one aspect disclosed herein.[0024] Fig. 4 is an
illustration of a representative system with a
detailed mobile device for requesting acknowledgement
for a transferred packet in accordance with at least
one aspect disclosed herein. [0025] Fig. 5 is an
illustration of a representative system with a
detailed mobile device using an exchanger for
communication with a base station in accordance with
at least one aspect disclosed herein. [0026] Fig. 6 is
an illustration of a representative system with a
detailed mobile device using a regulator for
communication with a base station in accordance with
at least one aspect disclosed herein. [0027] Fig. 7 is
an illustration of a representative system with a
mobile device that manages communication with a base
station in accordance with at least one aspect
disclosed herein. [0028] Fig. 8 is an illustration of
a representative system with a mobile device that
manages packet emission in accordance with at least
one aspect disclosed herein. [0029] Fig. 9 is an
illustration of a representative system with a
detailed base station that regulates a shared resource
with respect to time in accordance with at least one
aspect disclosed herein. [0030] Fig. 10 is an
illustration of a representative system with a
detailed base station for packet management in
accordance with at least one aspect disclosed herein.
[0031] Fig. 11 is an illustration of a representative
system for acknowledgement and packet processing with
a detailed base station in accordance with at least
one aspect disclosed herein. [0032] Fig. 12 is an
illustration of a representative methodology for
packet management in accordance with at least one
aspect disclosed herein. [0033] Fig. 13 is an
illustration of a representative methodology for
performing timing functions regarding a shared
resource in accordance with at least one aspect
disclosed herein. [0034] Fig. 14 is an illustration of
a representative methodology for management of a
shared resource in accordance with at least one aspect
disclosed herein. [0035] Fig. 15 is an illustration of
a representative methodology for determining when to
release a shred resource in accordance with at least
one aspect disclosed herein. [0036] Fig. 16 is an
illustration of a representative timing diagram in
accordance with at least one aspect disclosed
herein.[0037] Fig. 17 is an illustration of an example
mobile device that facilitates allocation of a shared
resource in accordance with at least one aspect
disclosed herein. [0038] Fig. 18 is an illustration of
an example system that facilitates a management of a
shared resource in accordance with at least one aspect
disclosed herein. [0039] Fig. 19 is an illustration of
an example wireless network environment that can be
employed in conjunction with the various systems and
methods described herein. [0040] Fig. 20 is an
illustration of an example system that facilitates use
of a shared resource for a mobile device in accordance
with at least one aspect disclosed herein. [0041] Fig.
21 is an illustration of an example system that
facilitates shared resource management in accordance
with at least one aspect disclosed herein. DETAILED
DESCRIPTION [0042] Various aspects are now described
with reference to the drawings, wherein like reference
numerals are used to refer to like elements
throughout. In the following description, for purposes
of explanation, numerous specific details are set
forth in order to provide a thorough understanding of
one or more aspects. It can be evident, however, that
such aspect(s) can be practiced without these specific
details. In other instances, well-known structures and
devices are shown in block diagram form in order to
facilitate describing one or more embodiments. [0043]
As used in this application, the terms "component,"
"module," "system" and the like are intended to
include a computer-related entity, such as but not
limited to hardware, firmware, a combination of
hardware and software, software, or software in
execution. For example, a component can be, but is not
limited to being, a process running on a processor, a
processor, an object, an executable, a thread of
execution, a program, and/or a computer. By way of
illustration, both an application running on a
computing device and the computing device can be a
component. One or more components can reside within a
process and/or thread of execution and a component can
be localized on one computer and/or distributed
between two or more computers. In addition, these
components can execute from various computer readable
media having various data structures stored thereon.
The components can communicate by way of local and/or
remote processes such as in accordance with a signal
having one or more data packets, such as data from one
component interacting with another component in alocal
system, distributed system, and/or across a network
such as the Internet with other systems by way of the
signal. [0044] Furthermore, various aspects are
described herein in connection with a terminal, which
can be a wired terminal or a wireless terminal. A
terminal can also be called a system, device,
subscriber unit, subscriber station, mobile station,
mobile, mobile device, remote station, remote
terminal, access terminal, user terminal, terminal,
communication device, user agent, user device, or user
equipment (UE). A wireless terminal can be a cellular
telephone, a satellite phone, a cordless telephone, a
Session Initiation Protocol (SIP) phone, a wireless
local loop (WLL) station, a personal digital assistant
(PDA), a handheld device having wireless connection
capability, a computing device, or other processing
devices connected to a wireless modem. Moreover,
various aspects are described herein in connection
with a base station. A base station can be utilized
for communicating with wireless terminal(s) and can
also be referred to as an access point, a Node B, or
some other terminology. [0045] Moreover, the term "or"
is intended to mean an inclusive "or" rather than an
exclusive "or." That is, unless specified otherwise,
or clear from the context, the phrase "X employs A or
B" is intended to mean any of the natural inclusive
permutations. That is, the phrase "X employs A or B"
is satisfied by any of the following instances: X
employs A; X employs B; or X employs both A and B. In
addition, the articles "a" and "an" as used in this
application and the appended claims should generally
be construed to mean "one or more" unless specified
otherwise or clear from the context to be directed to
a singular form. [0046] Moreover, various aspects or
features described herein can be implemented as a
method, apparatus, or article of manufacture using
standard programming and/or engineering techniques.
The term "article of manufacture" as used herein is
intended to encompass a computer program accessible
from any computer-readable device, carrier, or media.
For example, computer-readable media can include but
are not limited to magnetic storage devices (e.g.,
hard disk, floppy disk, magnetic strips, etc.),
optical disks (e.g., compact disk (CD), digital
versatile disk (DVD), etc.), smart cards, and flash
memory devices (e.g., EPROM, card, stick, key drive,
etc.). Additionally, various storage media described
herein can represent one or more devices and/or other
machinereadable media for storing information. The
term "machine-readable medium" caninclude, without
being limited to, wireless channels and various other
media capable of storing, containing, and/or carrying
instruction(s) and/or data. [0047] The techniques
described herein can be used for various wireless
communication systems such as CDMA, TDMA, FDMA, OFDMA,
SC-FDMA and other systems. The terms "system" and
"network" are often used interchangeably. A CDMA
system can 



implement a radio technology such as Universal
Terrestrial Radio Access (UTRA), cdma2000, etc. UTRA
includes Wideband-CDMA (W-CDMA) and other variants of
CDMA. Further, cdma2000 covers IS-2000, IS-95 and
IS-856 standards. A TDMA system can implement a radio
technology such as Global System for Mobile
Communications (GSM). An OFDMA system can implement a
radio technology such as Evolved UTRA (E-UTRA), Ultra
Mobile Broadband (UMB), IEEE 802.1 1 (Wi-Fi), IEEE
802.16 (WiMAX), IEEE 802.20, Flash-OFDM D, etc. UTRA
and E-UTRA are part of Universal Mobile
Telecommunication System (UMTS). 3GPP Long Term
Evolution (LTE) is a release of UMTS that uses E-UTRA,
which employs OFDMA on the downlink and SC-FDMA on the
uplink. UTRA, E-UTRA, UMTS, LTE and GSM are described
in documents from an organization named "3rd
Generation Partnership Project" (3GPP). Additionally,
cdma2000 and UMB are described in documents from an
organization named "3rd Generation Partnership Project
2" (3GPP2). Further, such wireless communication
systems can additionally include peer-to-peer (e.g.,
mobile-tomobile) ad hoc network systems often using
unpaired unlicensed spectrums, 8O2.xx wireless LAN,
BLUETOOTH and any other short- or long- range,
wireless communication techniques. [0048] Various
aspects or features will be presented in terms of
systems that can include a number of devices,
components, modules, and the like. It is to be
understood and appreciated that the various systems
can include additional devices, components, modules,
etc. and/or may not include all of the devices,
components, modules etc. discussed in connection with
the figures. A combination of these approaches can
also be used. [0049] Referring now to Fig. 1, a
wireless communication system 100 is illustrated in
accordance with various embodiments presented herein.
System 100 comprises a base station 102 that can
include multiple antenna groups. For example, one
antenna group can include antennas 104 and 106,
another group can comprise antennas 108 and 110, and
an additional group can include antennas 112 and 114.
Two antennas are illustratedfor each antenna group;
however, more or fewer antennas can be utilized for
each group. Base station 102 can additionally include
a transmitter chain and a receiver chain, each of
which can in turn comprise a plurality of components
associated with signal transmission and reception
(e.g., processors, modulators, multiplexers,
demodulators, demultiplexers, antennas, etc.), as will
be appreciated by one skilled in the art. [0050] Base
station 102 can communicate with one or more mobile
devices such as mobile device 116 and mobile device
122; however, it is to be appreciated that base
station 102 can communicate with substantially any
number of mobile devices similar to mobile devices 116
and 122. Mobile devices 116 and 122 can be, for
example, cellular phones, smart phones, laptops,
handheld communication devices, handheld computing
devices, satellite radios, global positioning systems,
PDAs, and/or any other suitable device for
communicating over wireless communication system 100.
As depicted, mobile device 116 is in communication
with antennas 112 and 114, where antennas 112 and 114
transmit information to mobile device 116 over a
forward link 118 and receive information from mobile
device 116 over a reverse link 120. Moreover, mobile
device 122 is in communication with antennas 104 and
106, where antennas 104 and 106 transmit information
to mobile device 122 over a forward link 124 and
receive information from mobile device 122 over a
reverse link 126. In a frequency division duplex (FDD)
system, forward link 118 can utilize a different
frequency band than that used by reverse link 120, and
forward link 124 can employ a different frequency band
than that employed by reverse link 126, for example.
Further, in a time division duplex (TDD) system,
forward link 118 and reverse link 120 can utilize a
common frequency band and forward link 124 and reverse
link 126 can utilize a common frequency band. [0051]
The set of antennas and/or the area in which they are
designated to communicate can be referred to as a
sector of base station 102. For example, multiple
antennas can be designed to communicate to mobile
devices in a sector of the areas covered by base
station 102. In communication over forward links 118
and 124, the transmitting antennas of base station 102
can utilize beamforming to improve signal-to-noise
ratio of forward links 118 and 124 for mobile devices
116 and 122. Also, while base station 102 utilizes
beamforming to transmit to mobile devices 116 and 122
scattered randomly through an associated coverage,
mobile devices in neighboring cells can be subject
toless interference as compared to a base station
transmitting through a single antenna to all its
mobile devices. [0052] Now referring to Fig. 2, an
example system 200 is disclosed for managing a shared
resource (e.g., Enhanced Dedicated Channel (E-DCH) for
a Common Control Channel (CCCH) message or Dedicated
Control Channel (DCCH) message). In a wireless
communication system, certain resources can be shared
among multiple mobile devices (e.g., mobile device
202) associated with a base station (e.g., base
station 204). However, for proper operation to occur,
a mobile device can be provided exclusive, yet limited
usage of the shared resource, such as being limited in
message size (e.g., a number of bytes) allowed for
transmission or have exclusive use to the shared
resource for a limited time. Moreover, the limited
message size can be a size of a single message where
multiple messages can be sent. If exclusive access is
not provided, then the base station could receive
packets from multiple mobile devices and have
difficulty distinguishing which packets originate from
which mobile device, thus messages could be lost,
operation could be hampered, and the like. [0053] The
mobile device 202 (e.g., with a checker 206 and
analyzer 208) can request access to a shared resource,
and the base station 204 can regulate access to the
shared resource. A recognizer 210 can be employed to
identify the request (e.g., the request is from the
mobile device 202 for exclusive use of the shared
resource). The base station 204 can evaluate the
shared resource to determine if the resource is used
exclusively by another mobile device. Moreover, the
base station 204 can perform checks related to the
shared resource (e.g., determine if the mobile device
202 is authorized to be granted access to the
resource). With appropriate authorization, the base
station 204 can grant the mobile device 202 exclusive
use to the resource for a set time length, such as
through use of an allocator 212. While depicted as
part of the base station 204, it is to be appreciated
that aspects, such as use of the recognizer 210 and/or
allocator 212, can operate on other device, such as a
separate, independent entity. [0054] The mobile device
202 and base station 204 can exchange information,
such that the mobile device 202 sends packets to the
base station 204 (e.g., uplink). The base station 204
can process a collected packet (e.g., a message is
made of at least one packet) and transfer an
acknowledgement to the mobile device 202 (e.g.,
downlink). According to one embodiment, packets
transferred by the mobile device 202 are not limited
in size - however, it is possible for there to be a
size limit.[0055] A checker 206 can be used that
determines that a content level of a buffer (e.g.,
containing data waiting for a first transmission
attempt) of the mobile device 202 reaches a
predetermined level (e.g., zero - there are no more
packets for the mobile device 202 to transfer in a
first attempt). An analyzer 208 can be employed for
evaluating an acknowledgement set to establish if
appropriate acknowledgement is accounted for - in one
embodiment, the evaluation occurs upon the content
level reaching zero. If there is no more information
to transfer (e.g., the buffer is empty, the content
level of the buffer for a particular message is at
zero, etc.) and appropriate acknowledgements are
received, then the mobile device 202 can release the
resource. While a timer can expire for use by the
mobile device 202 of the shared resource, the resource
can be withheld from release until appropriate
acknowledgements are received. Moreover, the resource
can be released before the timer expires (e.g., all
packets are sent and acknowledged for before the timer
ends). Although depicted as part of the mobile device
202, it is to be appreciated that aspects, such as use
of the checker 206 and/or analyzer 208, can operate on
other device, such as a separate, independent entity.
[0056] The checker 206 can start a timer when the
buffer reaches the predetermined level and monitor the
timer. The analyzer 208 can determine that the timer
expires when expiration occurs and can determine if
the buffer is empty, upon determining that the buffer
is empty scheduling information can be sent. [0057] A
conclusion can be made by the analyzer 208 on if a
last packet is sufficient to carry the scheduling
information. There can be transferring the scheduling
information on the last packet upon a positive
conclusion or transferring the scheduling information
on a later packet upon a negative conclusion (e.g., by
a transmitter). The analyzer 208 can also determine if
the acknowledgement set is empty, upon determining
that the acknowledgement set is empty the resource can
be released. Moreover the analyzer 208 can identify
that the buffer receives a packet as well as determine
if the timer is expired - if the timer is not expired,
then the timer can be reset. [0058] Referring to Fig.
3, an example system 300 is disclosed for managing a
shared resource for communication between a base
station 202 and mobile device 204 (e.g., with a
checker 206 and analyzer 208). The mobile device 204
can employ a transmitter 302 (e.g., antenna) that
emits at least one packet upon a shared resource to
which the mobile device 202 has exclusive access for a
limited time. In one implementation, the at least one
packet includes a request for an acknowledgement for
addition in theacknowledgement set in response to
successfully packet obtainment (e.g., collection,
collection and processing, etc.). An obtainer 304 can
be used that collects at least one acknowledgement
(e.g., collected through use of a receiver 306), where
the acknowledgement set can include the collected
acknowledgement. [0059] In an alternative embodiment,
the transmitter 302 can transfer a packet from the
mobile device 202 to the base station 204 and upon
obtaining the packet, the base station 204 transfers
an acknowledgement that the packet is successfully
obtained and the transferred acknowledgement is added
to the acknowledgement set upon collection. For
instance, the packet is transferred along a shared
resource to which the mobile device has exclusive
access for a limited time. A check can occur to match
the acknowledgement with a packet and the matched
packet can be deleted from a buffer (e.g., packets not
matched represent a content level of the buffer).
Therefore, the buffer can include packets already
transmitted and waiting for acknowledgement as well as
packets waiting for first time transmission. [0060]
Now referring to Fig. 4, an example system 400 is
disclosed with a mobile device 202 (e.g., with a
checker 206 and analyzer 208) engaging in
communication with a base station 204. Based upon an
output of the analyzer 208 (e.g., determining if
acknowledgements are accounted for), a comparator 402
can establish if appropriate acknowledgement is
accounted for or not. If it is established that
acknowledgements are accounted for (e.g., each
transferred packet has an associated acknowledgement
that is collected), then a transmitter 302 can emits a
notice (e.g., to the base station 204) upon
establishing that the appropriate acknowledgement is
accounted for; the notice can be indicative that there
is no more data to send and a shared resource to which
the mobile device 202 has exclusive access should be
released. [0061] However, it is possible that the
comparator 402 establishes that there is an
acknowledgement (e.g., at least one) missing (e.g.,
based upon a result of the analyzer 208). A classifier
404 can evaluate the acknowledgement set and identify
at least one missing acknowledgement. The transmitter
304 can re-transmit a packet that associates with the
missing acknowledgement. In an alternative embodiment,
the transmitter 304 can send a status check to the
base station 204 to determine why an acknowledgement
is not in the acknowledgement set (e.g., the base
station 204 did not receive the packet, did not
successfully identify or process the packet, the
acknowledgement is lost incommunication, etc.). Based
upon a response, the mobile device 202 can function
accordingly (e.g., re-transmit the packet, request
another acknowledgement, etc.). [0062] Referring now
to Fig. 5, an example system 500 is disclosed with a
detailed mobile device 202 (e.g., with a checker 206
and analyzer 208) requesting exclusive access from a
base station 204. An exchanger 502 can be used to
engage the mobile device 202 with the base station 204
- specifically regarding making requests for a shared
resource. The exchanger 502 can evaluate operation of
the mobile device (e.g., current operation, scheduled
operation, etc.) and determine that a shared resource
should be dedicated (e.g., to facilitate optimal
operation) to the mobile device (e.g., for a limited
time). Thus, not only can the mobile device 202
determine that a resource should be used, but analysis
can occur to determine (e.g., estimate) how long the
mobile device 202 should need the resource to properly
transmit. [0063] A petitioner 504 can request
exclusive access to a shared resource for the mobile
device 202. The base station 204 can obtain the
request, process contents of the request, and produce
an instruction that exclusive access is granted, which
is communicated to the mobile device 202. A gatherer
506 can collect that instruction that the exclusive
access is granted for a timeframe. A transmitter 304
can emit at least one packet upon the shared resource.
According to one embodiment, the at least one packet
includes a request for an acknowledgement for addition
in the acknowledgement set in response to successfully
packet obtainment. While being depicted as part of the
exchanger 502, it is to be appreciated that the
petitioner 504, gatherer 506, and/or transmitter 304
can implement as separate units. [0064] Referring now
to Fig. 6, an example system 600 is disclosed with a
mobile device 202 (e.g., with a checker 206 and
analyzer 208) that manages time in relation to use of
a resource allocated from a base station 204. The
mobile device 202 can be permitted exclusive use to
the shared resource for a limited time - after the
timeframe, the mobile device 202 can be banned from
use (e.g., unless time is extended, another session is
approved, etc.), other mobile devices can use the
resource, etc. Since other mobile devices can desire
to use the shared resource while the mobile device 202
has exclusive access, a regulator 602 can be employed
to manage time of exclusive use. [0065] The regulator
602 can instigate a timer in relation to the shared
resource (e.g., upon emitting the at least one packet,
upon obtaining an instruction from the base station
204, at a time and/or for a length included in the
instruction, etc.). A discharger604 can be employed to
release the shared resource from exclusivity at an
appropriate time (e.g., identifying that time expires,
inferring that there is a resource collision, etc.).
Moreover, the regulator 602 can include an exchanger
502 for use in requesting exclusive access to the
shared resource. [0066] Now referring to Fig. 7, an
example system 700 is disclosed for resource collision
management concerning a base station 204 and mobile
device 202 (e.g., with a checker 206 and analyzer
208). It is possible that the base station 204 obtains
a request for exclusive use of a shared resource at
one time (e.g., at an identical time, at a time with a
tolerance, etc.). If there is a resource collision
(e.g., through granting of the resource to more than
one requestor), then the base station 202 can have
difficulty distinguishing packets from different
messages. [0067] The mobile device 202 to request
exclusive access can use a regulator 602. In one
embodiment, if no instruction is received from the
base station 204, then an inference can be drawn that
a collision occurs and another request can be sent at
a random time within a time range (e.g., to avoid
sending at a same time as another mobile device
causing another collision). Conversely, the base
station 204 can grant access to multiple mobile
devices - the mobile device 202 can receive a notice
that exclusive access is granted. A packet can be
transferred and an observer 702 can be employed that
monitors for an acknowledgement to the packet. A
concluder 704 can be used that infers that there is
resource collision when the timer reaches a set level
and an acknowledgement is not collected. For example,
the base station 204 can have difficulty identifying
which mobile device sent a packet and thus an
acknowledgement is not transferred. [0068] Referring
to Fig. 8, an example system 800 is disclosed for
timing resource use granted by a base station 204 for
a mobile device 202 (e.g., with a checker 206 and
analyzer 208). A regulator 602 can engage with the
base station 204 for procurement of private access to
a shared resource (e.g., that does not limit message
size). As part of the engagement, the base station 204
can restrict an amount of time the mobile device can
have private access and the mobile device 202 can set
a timer. [0069] The timer can run and an examiner 802
can be used that identifies when the timeframe of the
shared resource expires. When expiration occurs or
when expiration is near, the mobile device 202 can
determine if packets have appropriateacknowledgements
transferred. When acknowledgements are received or
when time expires, the exclusive access can be
terminated. [0070] Since there is a limited time for
access, a director 804 can manage packet emission
based upon the timeframe. Thus, emission of the at
least one packet occurs in accordance with the
management. For example, the mobile device 202 can
have a relatively large amount of information to
transfer - however, due to a relatively large number
of requests, the mobile device can be provided a small
timeframe. The mobile device 202 can select messages
that are of a highest importance and transfer those
messages first in an attempt to meet the timeframe
constraints (e.g., and configure a zero content level
of the buffer for a communication session). According
to one embodiment, a request for exclusive access can
include a suggested or required amount of time for the
private access. [0071] Now referring to Fig. 9, an
example system 900 is disclosed for managing operation
of a base station 204 (e.g., with a recognizer 210 or
allocator 212), such as with communicating with a
mobile device 202. The base station 204 can employ an
adjuster 902 for governing a shared resource. A
limiter 904 can be employed that removes an exclusive
use grant to a shared resource for the mobile device
202. [0072] In one implementation, the limiter 904 can
include a stopper 906 that removes the exclusive use
grant upon expiration of a set time length (e.g.,
through monitoring of a timer). Thus, when providing a
shared resource to the mobile device 202, a time limit
can be imposed. The removal can be hard (e.g., when
time expires, the grant is removed) as well as soft
(e.g., when time expires, the resource is not freed
until appropriate packets and acknowledgements are
transferred). [0073] A transceiver 908 can be used
that collects a notification that there are no more
packets for the mobile device to emit upon the shared
resource (e.g., sent by the mobile device when a
buffer content level is at zero, when time is near
finished, etc.). A checker 910 can be used that
determines if there is at least one packet not
successfully processed and a request can be issued
(e.g., through a transmission portion of the
transceiver 908) for the packet to be re-sent.
According to one embodiment, removal of the exclusive
use grant occurs upon determining that there is not a
packet that is unsuccessfully processed. The removal
of the exclusive use grant can be explicit, such that
an instruction is transferred to the mobile device
that the resource should be released (e.g., regardless
of mobile device operation).[0074] Now referring to
Fig. 10, an example system 1000 is disclosed for
processing communication between a mobile device 202
and base station 204 (e.g., with a recognizer 210
and/or allocator 212). An adjuster 902 can be used to
regulate use of a shared resource by a mobile device.
The adjuster 902 can use a scheduler to determine when
mobile devices can use the shared resource - the
scheduler can be open to mobile devices so the devices
can make preparations regarding the resource. [0075] A
message (e.g., CCCH message) can be made of multiple
packets that inter relate to one another. If a packet
is missing (e.g., lost during transmission), then the
base station 204 can have a difficult time evaluating
the message. The base station can evaluate collected
packets and employ a discoverer 1002 that identifies a
rogue packet (e.g., a packet not accounted for) upon
determining that there is at least one packet not
successfully processed (e.g., the determination is
made by the adjuster 902). The rogue packet can be
identified and an applier 1004 can request
retransmission of the rouge packet. Removal of the
exclusive use grant based upon the collected
notification can be halted if there is a rogue packet
outstanding. [0076] Now referring to Fig. 11, an
example system 1100 is disclosed for communication of
a mobile device 202 and base station 204 (e.g., with a
recognizer 210 and allocator 212) - the base station
204 can use a limiter 904. A receiver 1102 can be
employed by the base station 204 to collect a packet
upon the shared resource during the set time length.
The packet can be evaluated and a communicator 1104
can transfer an acknowledgement of the packet
collection to the mobile device. [0077] It is to be
appreciated that artificial intelligence techniques
can be used to practice determinations and inferences
disclosed herein. These techniques employ one of
numerous methodologies for learning from data and then
drawing inferences and/or making determinations
related to dynamically storing information across
multiple storage units (e.g., Hidden Markov Models
(HMMs) and related prototypical dependency models,
more general probabilistic graphical models, such as
Bayesian networks, e.g., created by structure search
using a Bayesian model score or approximation, linear
classifiers, such as support vector machines (SVMs),
non-linear classifiers, such as methods referred to as
"neural network" methodologies, fuzzy logic
methodologies, and other approaches that perform data
fusion, etc.) in accordance with implementing various
automated aspects described herein. These techniques
can also include methods for capture of logical
relationships such as theorem provers or moreheuristic
rule-based expert systems. These techniques can be
represented as an externally pluggable module, in some
cases designed by a disparate (third) party. [0078]
The following paragraph highlights technical features
for example purposes of aspects disclosed herein and
are not intended to limit the scope of the claim or
disclosure. The UE (User Equipment, such a mobile
device 202) can implicitly release a common E-DCH
resource when transmitting DTCH (Dedicated Traffic
Channel)/DCCH under at least the following condition.
First, that there is no downlink activity (HS-DSCH
(High Speed Downlink Shared Channel) transmission)
occurring while the UE is transmitting on the common
E-DCH resource in CELL FACH (e.g., a UTRA (USTS
(Universal Mobile Telecommunications System)
Terrestrial Radio Access) RCC (Radio Common Carriers)
connected mode state). Upon transmitting a last MAC-i
PDU (Message Authorization Code - Integrity Protocol
Data Unit) the UE waits for an amount of time before
sending the SI (status inquiry) = 0 (e.g., empty
buffer status report) in a MAC-i PDU. After sending
the SI=O, even if the UE receives an ACK
(acknowledgement) to the MAC-i PDU that contains the
SI=O, the UE can wait for a period corresponding to
all the maximum re-transmissions of all pending MAC-i
PDUs sent prior to sending the SI=O, or until all
pending MAC-i PDUs have been successfully acknowledged
whichever occurs first, prior to releasing the E-DCH
resource. If a NodeB (e.g., base station 204) upon
receiving the SI=O, has yet to receive all the MAC-i
PDUs sent prior to the MAC-i PDU that contained the
SI=O, then it waits for a maximum number of
re-transmissions of all pending MAC-i PDUs sent prior
to sending the SI=O, or until all pending MAC-i PDUs
have been successfully acknowledged whichever occurs
first, prior to releasing the E-DCH resource. In order
to keep flexible UL (uplink) scheduling it can be
possible to reserve a high value or a "INACTIVE"
E-AGCH (enhanced access grant channel) code point with
the absolute grant scope of the E-AGCH to set to "all
HARQ (Hybrid Automatic Repeat-request) processes" to
indicate an E-DCH resource release. [0079] Referring
now to Fig. 12, an example methodology 1200 is
disclosed for operating a mobile device in relation to
use of a shared resource exclusively for a limited
time (e.g., without regard to message size). A request
can be made for exclusive right to use a communal
resource and a period can be provided for the use.
Based upon the provided timeframe, there can be
management as to how packets should be communicated at
act 1202.[0080] Based upon the management (e.g., a
sequence upon which packet should be transferred),
packet transferring can take place at action 1204 -
packets can transfer from the mobile device to a base
station along a shared resource. A buffer of the
mobile device can be evaluated at event 1204 (e.g.,
checked after each packet is sent). Based upon a
result of the evaluation, a determination can be made
if a content level is at zero (e.g., overall the level
is at zero, the level associated with a particular
message is at zero, a scheduled packet list is at
zero, etc.) at check 1208. [0081] If it is determined
that the content level is not at zero, then another
packet can be transferred at action 1204. In an
alternative embodiment, evaluation of the buffer can
be made on why the level is not at zero (e.g., an
error). If the content level is at zero (e.g., all
packets have been transferred, even if there are
packets not cleared from the buffer), then an
acknowledgement set can be evaluated at act 1210. A
check 1212 can take place to determine if expected
acknowledgements are collected. [0082] If there are no
more expected packets, then a notice can be
transferred at event 1214 that the shared resource
should be released. However, if there are
acknowledgements missing, then identification the
missing acknowledgement can occur at act 1216 and
packets that do not have matching acknowledgements can
be identified at action 1218. The packet can be
retransmitted to the base station at event 1220 - an
acknowledgement can be sent and processed by the
mobile device and the notice of event 1214 can be sent
if appropriate. [0083] Now referring to Fig. 13, an
example methodology 1300 is disclosed for timing usage
of a shared resource. A request can be made for
exclusive access and the request can be granted -
based on the response, a packet that is part of a
message can be transferred at action 1302. Once the
packet is sent, monitoring for a response to the
packet (e.g., an acknowledgement) transfer can take
place at act 1304. [0084] A check 1306 can operate to
determine if a response is collected - if a response
is not collected, then another check 1308 can take
place to determine if a set time standard is exceeded.
If the standard is not exceeded, then the methodology
1300 can return to monitoring at act 1304. However, if
the time limit is exceeded, then an inference can be
drawn that a resource collision occurs at action 1310.
If a resource collision is inferred, then the
methodology 1300 can release the shared resource.
[0085] If at check 1306 it is determined that a
response is collected, then the response (e.g., an
acknowledgement, an error message, etc.) can be
collected at act 1312 andadded to an acknowledgement
set at event 1314. A check 1316 can determine if time
has elapsed for exclusive use of the resource. If it
is determined that tames has elapsed, then the sheared
resource can be released at action 1318. Other
implementations can be practiced, such as determining
if there is appropriate acknowledgement before
performing the release. [0086] If the time is not
finished, then a check 1320 can determine if there is
no more data in the buffer for first transmission
(e.g., in a buffer of a mobile device). According to
an alternative embodiment, the check 1320 operates
prior to check 1316. If the content level is not
considered full, then the methodology can return to
action 1302 to transfer another packet. However, if
the content level is full, then the acknowledgement
set can be evaluated at act 1322 and depending on the
response, appropriate action can occur (e.g., the
resource can be released, a request for missing
acknowledgements can be transferred, etc.). [0087]
Referring now to Fig. 14, an example methodology 1400
is disclosed for managing allocation of a shared
resource. A request (e.g., at a base station) can be
collected at act 1402 for exclusive access to a
resource (e.g., for a period, for as long as the base
station allows, etc.). The request can be evaluated to
determine characteristics of the request at event
1404, including which resource is being requested. In
one implementation, multiple shared resources can
exist with a base station and different mobile devices
can request to use diverse resources. [0088] A check
1406 can be performed to determine if the requested
resource is already in use by another mobile device.
If already in use, then the request can be denied
through action 1408. In an illustrative embodiment, an
evaluation of the occupation can be performed - for
instance, it can be determined which mobile device is
using the resource, if a requesting resource has
higher priority than a user device (e.g., and thus the
user can be removed), how much longer the user has
exclusive access, if the requesting mobile device can
be added to a schedule, etc. If the resource is not
already in use, then exclusive access can be granted
through event 1410. As part of the evaluation of event
1404, a determination can be made if the mobile device
should be granted exclusive access (e.g., based on if
the mobile device is authorized, the resource is
allowed to be provided exclusive access, etc.). [0089]
At action 1412, there can be collecting a notification
that exclusive use is no longer appropriate (e.g., a
timer expires, a content level of a buffer is full,
etc.). Acheck 1414 can be performed to determine if
there is a packet missing - for instance, message
packets collected can be evaluated to determine if
there is a missing packet. If there is not a packet
missing, then the exclusive use grant can be removed
at event 1416. However, if there is a packet missing,
then a rogue packet can be identified at act 1418 and
a request can be made to re-transmit the missing
packet. If after several request the packet is not
collected, then the message can be disregarded and an
error report generated. [0090] Now referring to Fig.
15, an example methodology 1500 is disclosed for using
a timer regarding exclusive grant management of a
shared resource. A request for exclusive use can be
identified at 1502 and the exclusive use can be
granted at action 1504. When the exclusive grant is
provided, a timer can be initiated at action 1506
(e.g., at a base station, at a mobile device, etc.). A
packet of a message can be collected at event 1508 and
an appropriate acknowledgement can be determined and
transferred at action 1510. [0091] The timer can be
monitored at act 1512 and a check 1514 can determine
if the time expires. If the time does not expire, then
there can be continued monitoring (e.g., the
methodology 1500 returns to act 1512). However, if the
time expires, there can be an evaluation of a
communication session at event 1516 (e.g., determining
if all appropriate acknowledgements are sent, that
appropriate packets are received and processed, etc.).
A determined error (e.g., lack of acknowledgement,
lack of packet, etc.) can be corrected at event 1518
(e.g., as well as a determination made on an
appropriate manner of correction) and the exclusive
use can be extinguished at action 1520. [0092]
Referring to Figs. 12-15, methodologies relating to
timers in relation to allocation of a shared resource
are disclosed. While, for purposes of simplicity of
explanation, the methodologies are shown and described
as a series of acts, it is to be understood and
appreciated that the methodologies are not limited by
the order of acts, as some acts can, in accordance
with one or more embodiments, occur in different
orders and/or concurrently with other acts from that
shown and described herein. For example, those skilled
in the art will understand and appreciate that a
methodology could alternatively be represented as a
series of interrelated states or events, such as in a
state diagram. Moreover, not all illustrated acts can
be required to implement a methodology in accordance
with one or more embodiments.[0093] It will be
appreciated that, in accordance with one or more
aspects described herein, inferences can be made
regarding whether exclusive use should be granted,
exclusive use should end, etc. As used herein, the
term to "infer" or "inference" refers generally to the
process of reasoning about or inferring states of the
system, environment, and/or user from a set of
observations as captured via events and/or data.
Inference can be employed to identify a specific
context or action, or can generate a probability
distribution over states, for example. The inference
can be probabilistic-that is, the computation of a
probability distribution over states of interest based
on a consideration of data and events. Inference can
also refer to techniques employed for composing
higher-level events from a set of events and/or data.
Such inference results in the construction of new
events or actions from a set of observed events and/or
stored event data, whether or not the events are
correlated in close temporal proximity, and whether
the events and data come from one or several event and
data sources. [0094] According to an example, one or
more methods presented above can include making
inferences pertaining to packet acknowledgement. By
way of further illustration, an inference can be made
related to communicating packets, timer expiration,
etc. It will be appreciated that the foregoing
examples are illustrative in nature and are not
intended to limit the number of inferences that can be
made or the manner in which such inferences are made
in conjunction with the various embodiments and/or
methods described herein. [0095] Fig. 16 shows an
example timing diagram 1600 that can be used in
accordance with implantation of aspects disclosed
herein. At least in part, the timing diagram 1600 can
relate to aspects concerning uplink (UL), Hybrid
Automatic Repeat Request (HARQ or HARQ), or Total
E-DCH Buffer Status (TEBS). Aspects disclosed relating
to Fig. 16 can be practiced at least by the analyzer
208 of Fig. 2 or the recognizer 210 of Fig. 2. [0096]
For FDD and for CCCH transmission in CELL FACH state
and Idle mode, the transmission of Scheduling
Information (SI) can implement such that there is only
triggering when TEBS becomes zero and the MAC-i PDU
containing last data is being transmitted. The SI can
be transmitted with the MAC-i PDU carrying last data
when a serving grant is sufficient to carry the SI
with last remaining data. Otherwise, an empty buffer
status report can transmitted separately with a next
MAC-i PDU.[0097] For FDD and for DTCH/DCCH
transmission in CELL FACH state, the transmission of
Scheduling Information could be triggered once, if
TEBS remains zero and no higher layer data remains in
MAC to be transmitted for a period given by EDCH
transmission continuation back off period unequal
"infinity". For FDD and for DTCH/DCCH transmission in
CELL FACH state with E-DCH transmission continuation
back off period set to "infinity" or "zero", the
transmission of Scheduling Information can be
triggered each time when the TEBS becomes zero and no
higher layer data remains in MAC to be transmitted
after the transmission of the MAC-i PDU containing the
scheduling information with empty buffer status
report. [0098] If the Scheduling Information should be
included in the MAC-e or MAC-i PDU, then the
Scheduling Information could be transmitted regardless
of TEBS status. IfUE is sending CCCH data in CELL FACH
state or Idle mode, then the UE can release the common
E-DCH resource, for example, under following
conditions: 1. no MAC-i PDU is pending for
transmission, 2. maximum E-DCH resource allocation for
CCCH is reached, or 3. a synchronization failure is
reported. [0099] If the UE is sending DTCH or DCCH
data, then the UE can release the common E-DCH
resource, for example, under following conditions: 1.
a synchronization failure occurs, 2. the maximum
period for collision resolution is reached and no
E-AGCH with the UE's (E-DCH Radio Network Temporary
Identifier) E-RNTI (e.g., through an ERNTI specific
CRC attachment) has been reached, 3. An E-DCH Absolute
Grant Channel (E-AGCH) can be received with a common
E-DCH resource release command (e.g., INACTIVE -
explicit common E-DCH resource release), or 4. "E-DCH
transmission continuation back off is not set to
"infinity", the empty buffer status (TEBS = 0 byte)
has been reported and no MAC-i PDU is left in a HARQ
process for transmission (transmission or
retransmission). A maximum E-DCH resource allocation
for CCCH can be a timer T2 and E-DCH transmission
continuation back off variable can be timer T4. The SI
can be transmitted with the MAC-i PDU carrying last
data when a serving grant is sufficient to carry the
SI with last remaining data. Otherwise, an empty
buffer status report can transmitted separately with a
next MAC-i PDU [00100] There can also be implicit
release with E-DCH transmission continuation backoff.
Implicit resource release could enabled in a limited
manner, such as only if "EDCH transmission
continuation back off is not set to "infinity". If
implicit resource release is enabled, then in case of
DTCH/DCCH transmission, a timer Tb can be set to"E-DCH
transmission continuation back off value, when TEBS is
0 byte and a last generated MAC-i PDU with higher
layer data is provided with a PHY-data-REQ primitive
to a physical layer for transmission. [00101] If TEBS
< > 0 byte is detected while timer Tb is running, then
the timer could be stopped and uplink data
transmission on the common E-DCH resource continues.
If a MAC-ehs (evolved media access control) PDU is
received while timer Tb is running, then the timer
could be re-started. [00102] At expiry of timer Tb the
MAC-STATUS-Ind primitive can indicate to Radio Link
Channel (RLC) for each logical channel that no PDUs
shall be transferred to MAC. TEBS = 0 byte can be
reported to the Node B MAC as SI in a MAC-i PDU. If
the "E-DCH transmission continuation back off value is
set to "0", then the SI chould be transmitted with the
MAC-i PDU carrying a last DCCH/DTCH data, (e.g., given
a serving grant is sufficient to carry the SI in a
same MAC-i PDU together with remaining DCCH/DTCH
data). Otherwise, the empty buffer status report could
be transmitted separately with the next MAC-i PDU.
[00103] If after the expiry of timer Tb no MAC-i PDU
is left in a HARQ process for (re-)transmission, then
this triggers a CMAC-STATUS which informs the RRC
about end of the Enhanced Uplink for CELL FACH state
and Idle mode. [00104] Fig. 17 is an illustration of a
mobile device 1700 that facilitates exclusive use of a
shared resource. Mobile device 1700 comprises a
receiver 1702 that receives a signal from, for
instance, a receive antenna (not shown), and performs
typical actions thereon (e.g., filters, amplifies,
downconverts, etc.) the received signal and digitizes
the conditioned signal to obtain samples. Receiver
1702 can be, for example, an MMSE receiver, and can
comprise a demodulator 1704 that can demodulate
received symbols and provide them to a processor 1706
for channel estimation. Processor 1706 can be a
processor dedicated to analyzing information received
by receiver 1702 and/or generating information for
transmission by a transmitter 1716, a processor that
controls one or more components of mobile device 1700,
and/or a processor that both analyzes information
received by receiver 1702, generates information for
transmission by transmitter 1716, and controls one or
more components of mobile device 1700. [00105] Mobile
device 1700 can additionally comprise memory 1708 that
is operatively coupled to processor 1706 and that can
store data to be transmitted, received data,
information related to available channels, data
associated with analyzed signaland/or interference
strength, information related to an assigned channel,
power, rate, or the like, and any other suitable
information for estimating a channel and communicating
via the channel. Memory 1708 can additionally store
protocols and/or algorithms associated with estimating
and/or utilizing a channel {e.g. , performance based,
capacity based, etc.). [00106] It will be appreciated
that the data store (e.g., memory 1708) described
herein can be either volatile memory or nonvolatile
memory, or can include both volatile and nonvolatile
memory. By way of illustration, and not limitation,
nonvolatile memory can include read only memory (ROM),
programmable ROM (PROM), electrically programmable ROM
(EPROM), electrically erasable PROM (EEPROM), or flash
memory. Volatile memory can include random access
memory (RAM), which acts as external cache memory. By
way of illustration and not limitation, RAM is
available in many forms such as synchronous RAM
(SRAM), dynamic RAM (DRAM), synchronous DRAM (SDRAM),
double data rate SDRAM (DDR SDRAM), enhanced SDRAM
(ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus
RAM (DRRAM). The memory 1708 of the subject systems
and methods is intended to comprise, without being
limited to, these and any other suitable types of
memory. [00107] Processor 1702 is further operatively
coupled to a checker 1710 and/or an analyzer 1712. The
checker 1710 can determines that a content level of a
buffer of the mobile device reaches a predetermined
level. Moreover, the analyzer 1712 can evaluates an
acknowledgement set to establish if appropriate
acknowledgements are collected, the evaluation occurs
upon the content level reaching the predetermined
level. Mobile device 1700 still further comprises a
modulator 1714 and a transmitter 1716 that transmits a
signal (e.g., base CQI and differential CQI) to, for
instance, a base station, another mobile device, etc.
Although depicted as being separate from the processor
1706, it is to be appreciated that checker 1710 and/or
analyzer 1712 can be part of processor 1706 or a
number of processors (not shown). [00108] Fig. 18 is
an illustration of a system 1800 that facilitates
employing a semiconnected mode. System 1800 comprises
a base station 1802 (e.g., access point, . ..) with a
receiver 1810 that receives signal(s) from one or more
mobile devices 1804 through a plurality of receive
antennas 1806, and a transmitter 1822 that transmits
to the one or more mobile devices 1804 through a
plurality of transmit antennas 1808. Receiver 1810 can
receive information from receive antennas 1806 and is
operativelyassociated with a demodulator 1812 that
demodulates received information. 



Demodulated symbols are analyzed by a processor 1814
that can be similar to the processor described above
with regard to Fig. 17, and which is coupled to a
memory 1816 that stores information related to
estimating a signal (e.g., pilot) strength and/or
interference strength, data to be transmitted to or
received from mobile device(s) 1804 (or a disparate
base station (not shown)), and/or any other suitable
information related to performing the various actions
and functions set forth herein. [00109] Processor 1814
is further coupled to a recognizer 1818 and/or to an
allocator 1820. The recognizer 1818 can identify a
request - the request can be from a mobile device for
exclusive use of a shared resource. Moreover, the
allocator 1820 can grant the mobile device exclusive
use to the shared resource for a set time length.
Information to be transmitted can be provided to a
modulator 1822. Modulator 1822 can multiplex the
information for transmission by a transmitter 1824
through antenna 1808 to mobile device(s) 1804.
Although depicted as being separate from the processor
1814, it is to be appreciated that recognizer 1818
and/or allocator 1820 can be part of processor 1814 or
a number of processors (not shown). [00110] Fig. 19
shows an example wireless communication system 1900.
The wireless communication system 1900 depicts one
base station 1910 and one mobile device 1950 for sake
of brevity. However, it is to be appreciated that
system 1900 can include more than one base station
and/or more than one mobile device, wherein additional
base stations and/or mobile devices can be
substantially similar or different from example base
station 1910 and mobile device 1950 described below.
In addition, it is to be appreciated that base station
1910 and/or mobile device 1950 can employ the systems
(Figs. 1-11 and 17-18) and/or methods (Figs. 12-15)
described herein to facilitate wireless communication
there between. [00111] At base station 1910, traffic
data for a number of data streams is provided from a
data source 1912 to a transmit (TX) data processor
1914. According to an example, each data stream can be
transmitted over a respective antenna. TX data
processor 1914 formats, codes, and interleaves the
traffic data stream based on a particular coding
scheme selected for that data stream to provide coded
data. [00112] The coded data for each data stream can
be multiplexed with pilot data using orthogonal
frequency division multiplexing (OFDM) techniques.
Additionally or alternatively, the pilot symbols can
be frequency division multiplexed (FDM), timedivision
multiplexed (TDM), or code division multiplexed (CDM).
The pilot data is typically a known data pattern that
is processed in a known manner and can be used at
mobile device 1950 to estimate channel response. The
multiplexed pilot and coded data for each data stream
can be modulated (e.g., symbol mapped) based on a
particular modulation scheme (e.g., binary phase-shift
keying (BPSK), quadrature phase-shift keying (QPSK),
M-phase-shift keying (M-PSK), M-quadrature amplitude
modulation (M-QAM), etc.) selected for that data
stream to provide modulation symbols. The data rate,
coding, and modulation for each data stream can be
determined by instructions performed or provided by
processor 1930. [00113] The modulation symbols for the
data streams can be provided to a TX MIMO processor
1920, which can further process the modulation symbols
(e.g., for OFDM). TX MIMO processor 1920 then provides
N T modulation symbol streams to NT transmitters
(TMTR) 1922a through 1922t. In various embodiments, TX
MIMO processor 1920 applies beamforming weights to the
symbols of the data streams and to the antenna from
which the symbol is being transmitted. [00114] Each
transmitter 1922 receives and processes a respective
symbol stream to provide one or more analog signals,
and further conditions (e.g., amplifies, filters, and
upconverts) the analog signals to provide a modulated
signal suitable for transmission over the MIMO
channel. Further, NT modulated signals from
transmitters 1922a through 1922t are transmitted from
NT antennas 1924a through 1924t, respectively. [00115]
At mobile device 1950, the transmitted modulated
signals are received by NR antennas 1952a through
1952r and the received signal from each antenna 1952
is provided to a respective receiver (RCVR) 1954a
through 1954r. Each receiver 1954 conditions (e.g.,
filters, amplifies, and downconverts) a respective
signal, digitizes the conditioned signal to provide
samples, and further processes the samples to provide
a corresponding "received" symbol stream. [00116] An
RX data processor 1960 can receive and process the NR
received symbol streams from NR receivers 1954 based
on a particular receiver processing technique to
provide NT "detected" symbol streams. RX data
processor 1960 can demodulate, deinterleave, and
decode each detected symbol stream to recover the
traffic data for the data stream. The processing by RX
data processor 1960 is complementary to that performed
by TX MIMO processor 1920 and TX data processor 1914
at base station 1910.[00117] A processor 1970 can
periodically determine which precoding matrix to
utilize as discussed above. Further, processor 1970
can formulate a reverse link message comprising a
matrix index portion and a rank value portion. [00118]
The reverse link message can comprise various types of
information regarding the communication link and/or
the received data stream. The reverse link message can
be processed by a TX data processor 1938, which also
receives traffic data for a number of data streams
from a data source 1936, modulated by a modulator
1980, conditioned by transmitters 1954a through 1954r,
and transmitted back to base station 1910. [00119] At
base station 1910, the modulated signals from mobile
device 1950 are received by antennas 1924, conditioned
by receivers 1922, demodulated by a demodulator 1940,
and processed by a RX data processor 1942 to extract
the reverse link message transmitted by mobile device
1950. Further, processor 1930 can process the
extracted message to determine which precoding matrix
to use for determining the beamforming weights.
[00120] Processors 1930 and 1970 can direct (e.g.,
control, coordinate, manage, etc.) operation at base
station 1910 and mobile device 1950, respectively.
Respective processors 1930 and 1970 can be associated
with memory 1932 and 1972 that store program codes and
data. Processors 1930 and 1970 can also perform
computations to derive frequency and impulse response
estimates for the uplink and downlink, respectively.
[00121] It is to be understood that the embodiments
described herein can be implemented in hardware,
software, firmware, middleware, microcode, or any
combination thereof. For a hardware implementation,
the processing units can be implemented within one or
more application specific integrated circuits (ASICs),
digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devices
(PLDs), field programmable gate arrays (FPGAs),
processors, controllers, micro-controllers,
microprocessors, other electronic units designed to
perform the functions described herein, or a
combination thereof. [00122] When the embodiments are
implemented in software, firmware, middleware or
microcode, program code or code segments, they can be
stored in a machine-readable medium, such as a storage
component. A code segment can represent a procedure, a
function, a subprogram, a program, a routine, a
subroutine, a module, a softwarepackage, a class, or
any combination of instructions, data structures, or
program statements. A code segment can be coupled to
another code segment or a hardware circuit by passing
and/or receiving information, data, arguments,
parameters, or memory contents. Information,
arguments, parameters, data, etc. can be passed,
forwarded, or transmitted using any suitable means
including memory sharing, message passing, token
passing, network transmission, etc. [00123] For a
software implementation, the techniques described
herein can be implemented with modules {e.g.,
procedures, functions, and so on) that perform the
functions described herein. The software codes can be
stored in memory units and executed by processors. The
memory unit can be implemented within the processor or
external to the processor, in which case it can be
communicatively coupled to the processor via various
means as is known in the art. [00124] With reference
to Fig. 20, illustrated is a system 2000 that
regulates exclusive use of a resource. For example,
system 2000 can reside at least partially within a
mobile device. It is to be appreciated that system
2000 is represented as including functional blocks,
which can be functional blocks that represent
functions implemented by a processor, software, or
combination thereof (e.g., firmware). System 2000
includes a logical grouping 2002 of electrical
components that can act in conjunction. For instance,
logical grouping 2002 can include means for
determining that a content level of a buffer of the
mobile device reaches a predetermined level 2004 as
well as means for evaluating an acknowledgement set to
establish if appropriate acknowledgements are
collected 2006. The evaluation can occur upon the
content level reaching the predetermined level. While
shown as being external to memory 2008, it is to be
understood that one or more of means 2004 and 2006
(e.g., electrical components) can exist within memory
2008. [00125] Turning to Fig. 21, illustrated is a
system 2100 that manages exclusive use of a shared
resource. System 2100 can reside within a base
station, for instance. As depicted, system 2100
includes functional blocks that can represent
functions implemented by a processor, software, or
combination thereof (e.g., firmware). System 2100
includes a logical grouping 2102 of electrical
components that operate in conjunction. Logical
grouping 2102 can include means for identifying a
request obtained through use of a receiver, the
request is from a mobile device for exclusive use of
the shared resource 2104 as well as means for granting
the mobile device exclusiveuse to the shared resource
for a set time length 2106. While shown as being
external to memory 2108, it is to be understood that
means 2104 and 2106 (e.g., electrical components) can
exist within memory 2108. [00126] The various
illustrative logics, logical blocks, modules, and
circuits described in connection with the embodiments
disclosed herein can be implemented or performed with
a general purpose processor, a digital signal
processor (DSP), an application specific integrated
circuit (ASIC), a field programmable gate array (FPGA)
or other programmable logic device, discrete gate or
transistor logic, discrete hardware components, or any
combination thereof designed to perform the functions
described herein. A general-purpose processor can be a
microprocessor, but, in the alternative, the processor
can be any conventional processor, controller,
microcontroller, or state machine. A processor can
also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a
microprocessor, a plurality of microprocessors, one or
more microprocessors in conjunction with a DSP core,
or any other such configuration. Additionally, at
least one processor can comprise one or more modules
operable to perform one or more of the steps and/or
actions described above. [00127] Further, the steps
and/or actions of a method or algorithm described in
connection with the aspects disclosed herein can be
embodied directly in hardware, in a software module
executed by a processor, or in a combination of the
two. A software module can reside in RAM memory, flash
memory, ROM memory, EPROM memory, EEPROM memory,
registers, a hard disk, a removable disk, a CD-ROM, or
any other form of storage medium known in the art. An
exemplary storage medium can be coupled to the
processor, such that the processor can read
information from, and write information to, the
storage medium. In the alternative, the storage medium
can be integral to the processor. Further, in some
aspects, the processor and the storage medium can
reside in an ASIC. Additionally, the ASIC can reside
in a user terminal. In the alternative, the processor
and the storage medium can reside as discrete
components in a user terminal. Additionally, in some
aspects, the steps and/or actions of a method or
algorithm can reside as one or any combination or set
of codes and/or instructions on a machine readable
medium and/or computer readable medium, which can be
incorporated into a computer program product. [00128]
In one or more aspects, the functions described can be
implemented in hardware, software, firmware, or any
combination thereof. If implemented in software,the
functions can be stored or transmitted as one or more
instructions or code on a computer-readable medium.
Computer-readable media includes both computer storage
media and communication media including any medium
that facilitates transfer of a computer program from
one place to another. A storage medium can be any
available media that can be accessed by a computer. By
way of example, and not limitation, such
computer-readable media can comprise RAM, ROM, EEPROM,
CD-ROM or other optical disk storage, magnetic disk
storage or other magnetic storage devices, or any
other medium that can be used to carry or store
desired program code in the form of instructions or
data structures and that can be accessed by a
computer. Also, any connection can be termed a
computer-readable medium. For example, if software is
transmitted from a website, server, or other remote
source using a coaxial cable, fiber optic cable,
twisted pair, digital subscriber line (DSL), or
wireless technologies such as infrared, radio, and
microwave, then the coaxial cable, fiber optic cable,
twisted pair, DSL, or wireless technologies such as
infrared, radio, and microwave are included in the
definition of medium. Disk and disc, as used herein,
includes compact disc (CD), laser disc, optical disc,
digital versatile disc (DVD), floppy disk and blu-ray
disc where disks usually reproduce data magnetically,
while discs usually reproduce data optically with
lasers. Combinations of the above should also be
included within the scope of computer-readable media.
[00129] What has been described above includes
examples of one or more embodiments. It is, of course,
not possible to describe every conceivable combination
of components or methodologies for purposes of
describing the aforementioned embodiments, but one of
ordinary skill in the art can recognize that many
further combinations and permutations of various
embodiments are possible. Accordingly, the described
embodiments are intended to embrace all such
alterations, modifications and variations that fall
within the spirit and scope of the appended claims.
Furthermore, to the extent that the term "includes" is
used in either the detailed description or the claims,
such term is intended to be inclusive in a manner
similar to the term "comprising" as "comprising" is
interpreted when employed as a transitional word in a
claim. [00130] While the foregoing disclosure
discusses illustrative aspects and/or embodiments, it
should be noted that various changes and modifications
could be made herein without departing from the scope
of the described aspects and/or embodiments asdefined
by the appended claims. Furthermore, although elements
of the described aspects and/or embodiments can be
described or claimed in the singular, the plural is
contemplated unless limitation to the singular is
explicitly stated. Additionally, all or a portion of
any aspect and/or embodiment can be utilized with all
or a portion of any other aspect and/or embodiment,
unless stated otherwise.CLAIMS WHAT IS CLAIMED IS: 1.
A method for administering operation of a mobile
device operable upon a wireless communication system
comprising: determining that a content level of a
buffer of the mobile device reaches a predetermined
level; and evaluating an acknowledgement set to
establish if appropriate acknowledgements are
collected, the evaluation occurs upon the content
level reaching the predetermined level. 2. The method
of claim 1, further comprising collecting at least one
acknowledgement, the acknowledgement set includes the
collected acknowledgement. 3. The method of claim 1,
further comprising emitting at least one packet upon a
shared resource to which the mobile device has
exclusive access for a limited time, the at least one
packet includes a request for an acknowledgement for
addition in the acknowledgement set in response to
successfully packet obtainment. 4. The method of claim
1, further comprising transferring a packet from the
mobile device to a base station along a shared
resource to which the mobile device has exclusive
access for a limited time, upon obtaining the packet
the base station transfers an acknowledgement that the
packet is successfully obtained and the transferred
acknowledgement is added to the acknowledgement set
upon collection. 5. The method of claim 1, further
comprising: establishing that appropriate
acknowledgement is accounted for; and emitting a
notice upon establishing that the appropriate
acknowledgement is accounted for, the notice is
indicative that a share resource to which the mobile
device has exclusive access should be released. 6. The
method of claim 1, further comprising: establishing
that appropriate acknowledgement is not accounted for;
identifying at least one missing acknowledgement; and
re-transmitting a packet that associates with the
missing acknowledgement. 7. The method of claim 1,
further comprising: requesting exclusive access to a
shared resource for the mobile device; collecting an
instruction that the exclusive access is granted for a
timeframe; and emitting at least one packet upon the
shared resource, the at least one packet includes a
request for an acknowledgement for addition in the
acknowledgement set in response to successfully packet
obtainment. 8. The method of claim 7, further
comprising: instigating a timer upon emitting the at
least one packet; monitoring for an acknowledgement to
the packet; and inferring that there is resource
collision when the timer reaches a set level and an
acknowledgement is not collected; and releasing the
shared resource upon making the inference. 9. The
method of claim 1, further comprising: starting a
timer when the buffer reaches the predetermined level;
and monitoring the timer. 10. The method of claim 9,
further comprising: determining that the timer
expires; determining if the buffer is empty, upon
determining that the buffer is empty scheduling
information is sent; and determining if the
acknowledgement set is empty, upon determining that
the acknowledgement set is empty the resource is
released. 11. The method of claim 10, further
comprising: concluding if a last packet is sufficient
to carry the scheduling information; transferring the
scheduling information on the last packet upon a
positive conclusion;transferring the scheduling
information on a later packet upon a negative
conclusion. 12. The method of claim 9, further
comprising: identifying that the buffer receives a
packet; determining if the timer is expired, if the
timer is not expired, then the timer is reset. 13. An
apparatus, comprising: a checker that determines that
a content level of a buffer of the mobile device
reaches a predetermined level; and an analyzer that
evaluates an acknowledgement set to establish if
appropriate acknowledgements are collected, the
evaluation occurs upon the content level reaching the
predetermined level. 14. The apparatus of claim 13,
further comprising an obtainer that collects at least
one acknowledgement, the acknowledgement set includes
the collected acknowledgement. 15. The apparatus of
claim 13, further comprising a transmitter that emits
at least one packet upon a shared resource to which
the mobile device has exclusive access for a limited
time, the at least one packet includes a request for
an acknowledgement for addition in the acknowledgement
set in response to successfully packet obtainment. 16.
The apparatus of claim 13, further comprising a
transmitter that transfers a packet from the mobile
device to a base station, upon obtaining the packet
the base station transfers an acknowledgement that the
packet is successfully obtained and the transferred
acknowledgement is added to the acknowledgement set
upon collection. 17. The apparatus of claim 16, the
packet is transferred along a shared resource to which
the mobile device has exclusive access for a limited
time.18. The apparatus of claim 13, further
comprising: a comparator that establishes that
appropriate acknowledgement is accounted for; and a
transmitter that emits a notice upon establishing that
the appropriate acknowledgement is accounted for, the
notice is indicative that a shared resource to which
the mobile device has exclusive access should be
released. 19. The apparatus of claim 13, further
comprising: a comparator that establishes that
appropriate acknowledgement is not accounted for; a
classifier that identifies at least one missing
acknowledgement; and a transmitter that re-transmits a
packet that associates with the missing
acknowledgement. 20. The apparatus of claim 13,
further comprising: a petitioner that requests
exclusive access to a shared resource for the mobile
device; a gatherer that collects an instruction that
the exclusive access is granted for a timeframe; and a
transmitter that emits at least one packet upon the
shared resource, the at least one packet includes a
request for an acknowledgement for addition in the
acknowledgement set in response to successfully packet
obtainment. 21. The apparatus of claim 20, further
comprising: a setter that instigates a timer upon
emitting the at least one packet; an observer that
monitors for an acknowledgement to the packet; and a
concluder that infers that there is resource collision
when the timer reaches a set level and an
acknowledgement is not collected; and a discharger
that releases the shared resource upon making the
inference. 22. The apparatus of claim 20, further
comprising: a setter that instigates a timer upon
collecting the instruction; andan examiner that
identifies when the timeframe of the shared resource
expires; and a discharger that releases the shared
resource upon making the identification. 23. The
apparatus of claim 22, further comprising a director
that manages packet emission based upon the timeframe,
emission of the at least one packet occurs in
accordance with the management. 24. The apparatus of
claim 20, the exclusive access does not limit size of
transmission content. 25. At least one processor
configured to administer operation of a mobile device,
comprising: a first module for determining that a
content level of a buffer of the mobile device reaches
a predetermined level; and a second module for
evaluating an acknowledgement set to establish if
appropriate acknowledgements are collected, the
evaluation occurs upon the content level reaching the
predetermined level. 26. A computer program product,
comprising: a computer-readable medium comprising: a
first set of codes for causing a computer to determine
that a content level of a buffer of the mobile device
reaches a predetermined level; and a second set of
codes for causing the computer to evaluate an
acknowledgement set to establish if appropriate
acknowledgements are collected, the evaluation occurs
upon the content level reaching the predetermined
level. 27. An apparatus, comprising: means for
determining that a content level of a buffer of the
mobile device reaches a predetermined level; and means
for evaluating an acknowledgement set to establish if
appropriate acknowledgements are collected, the
evaluation occurs upon the content level reaching the
predetermined level.28. A method for managing
exclusive use of a shared resource operable upon a
wireless communication device, comprising: identifying
a request obtained through use of a receiver, the
request is from a mobile device for exclusive use of
the shared resource; and granting the mobile device
exclusive use to the shared resource for a set time
length. 29. The method of claim 28, further comprising
removing the exclusive use grant. 30. The method of
claim 29, further comprising collecting a notification
that there are no more packets for the mobile device
to emit upon the shared resource. 31. The method of
claim 30, further comprising determining if there is
at least one packet not successfully processed. 32.
The method of claim 31, removing the exclusive use
grant occurs upon determining that there is not a
packet that is unsuccessfully processed. 33. The
method of claim 31, further comprising: identifying a
rogue packet upon determining that there is at least
one packet not successfully processed; and requesting
retransmission of the rouge packet, removing the
exclusive use grant based upon the collected
notification does not occur if there is a rogue
packet. 34. The method of claim 29, the shared
resource is used to send Common Control Channel data
and removing the exclusive use grant occurs based upon
at least one of: identifying that there is no Message
Authorization Code - Integrity Protocol Data Unit
pending for transmission;discovering that a maximum
Enhanced Dedicated Channel resource allocation for
Common Control Channel is reached; or detecting that
there is a synchronization failure. 35. The method of
claim 29, the shared resource is used to send
Dedicated Traffic Channel data or Dedicated Control
Channel data and removing the exclusive use grant
occurs based upon at least one of: detecting a
synchronization failure; determining that a maximum
period for collision resolution is reached and no
Absolute Grant Channel with Radio Network Temporary
Identifier of the mobile device is reached;
identifying an Absolute Grant Channel is received with
a common Enhanced Dedicated Channel resource release
command; or recognizing an empty buffer status is
reported, Enhanced Dedicated Channel transmission
continuation back off is not set to about infinity and
no Message Authorization Code - Integrity Protocol
Data Unit is left in a Hybrid Automatic Repeat Request
process for transmission. 36. The method of claim 29,
further comprising: collecting a packet upon the
shared resource during the set time length; and
transferring an acknowledgement of the packet
collection to the mobile device. 37. The method of
claim 28, scheduling information associated with
exclusive use of the shared resource is regulated
based upon Total Enhanced Dedicated Channel Buffer
Status. 38. An apparatus, comprising: a recognizer
that identifies a request, the request is from a
mobile device for exclusive use of the shared
resource; and an allocator that grants the mobile
device exclusive use to the shared resource for a set
time length.39. The apparatus of claim 38, further
comprising a limiter that removes the exclusive use
grant. 40. The apparatus of claim 39, further
comprising a transceiver that collects a notification
that there are no more packets for the mobile device
to emit upon the shared resource. 41. The apparatus of
claim 40, further comprising a checker that determines
if there is at least one packet not successfully
processed. 42. The apparatus of claim 41, removal of
the exclusive use grant occurs upon determining that
there is not a packet that is unsuccessfully
processed. 43. The apparatus of claim 41, further
comprising: a discoverer that identifies a rogue
packet upon determining that there is at least one
packet not successfully processed; and an applier that
requests retransmission of the rouge packet, removing
the exclusive use grant based upon the collected
notification does not occur if there is a rogue
packet. 44. The apparatus of claim 39, the limiter
comprises a stopper that removes the exclusive use
grant upon expiration of the set time length. 45. The
apparatus of claim 39, removal of the exclusive use
grant is explicit, such that an instruction is
transferred to the mobile device that the resource
should be released. 46. The apparatus of claim 39,
further comprising: a transceiver that collects a
packet upon the shared resource during the set time
length; and a communicator that transfers an
acknowledgement of the packet collection to the mobile
device.47. The apparatus of claim 38, scheduling
information associated with exclusive use of the
shared resource is regulated based upon Total Enhanced
Dedicated Channel Buffer Status. 48. At least one
processor configured to manage exclusive use of a
shared resource, comprising: a first module for
identifying a request, the request is from a mobile
device for exclusive use of the shared resource; and a
second module for granting the mobile device exclusive
use to the shared resource for a set time length. 49.
A computer program product, comprising: a
computer-readable medium comprising: a first set of
codes for causing a computer to identify a request,
the request is from a mobile device for exclusive use
of the shared resource; and a second set of codes for
causing the computer to grant the mobile device
exclusive use to the shared resource for a set time
length. 50. An apparatus, comprising: means for
identifying a request, the request is from a mobile
device for exclusive use of the shared resource; and
means for granting the mobile device exclusive use to
the shared resource for a set time length.Description
Subsea Drilling System and Method for Operating the
Drilling System Technical Field : The invention
relates to a subsea drilling system, and more
particularly to such a system having an ROV (Remote
Operated Vehicle). The invention also relates to a
method for operating a subsea drilling system.
Background Art : One existing device, built for the
Monterey Research Institute, has a horizontal drill
installed and operated on two ROVs. Another device,
again built for the Monterey Bay Research Institute,
uses a skid. However, in that device, a carousel is
fixed and mounted horizontally. The subsea drilling
system has a removable carousel that is mounted
vertically. Disclosure of Invention : It is
accordingly an object of the invention to provide a
subsea drilling system and a method for operating the
subsea drilling system, which overcome the
hereinaforementioned disadvantages of the
heretofore-known devices and methods of this general
type, in which a carousel is removable on the surface
or subsea, is guided into place by pins and guide
receptacles and can be removed or replaced under water
using another ROV, in which the system is capable of
mating under water with an ROV, so that the ROV can
connect to and operate the subsea drilling system and
in which the ROV can also disconnect from a subsea
drilling system skid package under water and the ROV
can be quickly removed or installed on the subsea
drilling system while on the deck of a support vessel.
With the foregoing and other objects in view there is
provided, in accordance with the invention, a subsea
drilling system. The system comprises a drilling
module having a tool carousel being removable and
replaceable in or out of water, a skid module, and an
ROV to be connected to and disconnected from the skid
module in or out of water for operating the subsea
drilling system with the ROV.With the objects of the
invention in view, there is also provided a method for
operating a subsea drilling system. The method
comprises removing a tool carousel from a drilling
module and replacing the tool carousel with another
tool carousel, in or out of water, connecting an ROV
to a skid module and disconnecting the ROV from the
skid module in or out of water, and operating the
subsea drilling system with the ROV. The subsea
drilling system according to the invention is
constructed for taking geological core samples by
using conventional diamond drilling techniques in
water depths of 3000 meters or 9840 feet. The system
is configured in conjunction with a heavy duty work
class ROV of opportunity and utilizes terrestrial
drilling and coring technology. A conventional coring
tool and drilling system is used along with a reverse
circulation drilling system. Two major assemblies or
packages are provided within the subsea drilling
system, that is a subsea drilling package and a
surface controls package. The subsea drilling system
according to the invention may interface with an ROV
of opportunity, such as a Triton ST 200 class ROV. The
subsea drilling system operates by employing the ROV
of opportunity to supply a communications link for
hydraulic and electrical power. The subsea drilling
system uses the ST 200 class ROV, or any work class
ROV, to define supplies, services and operations. The
functional system performance requirements for a
baseline subsea drilling system are a coring depth of
12 meters or 39.4 feet and a core density assumed to
be at a specific gravity of 3.5. The core diameter and
length have a nominal size of 5 1 .8 millimeters or
2.04 inches by 1.5 meters or 59 inches, per barrel.
The drilling feed force will be 0 to 40 kilonewtons,
which is 9,000 pounds per foot, and the retraction
force is the same. The pipe rod handling capability
accommodates rods of 2.0 meters or 79 inches in length
plus one joint make or break per minute. The rod
running speed for feed and retraction is 0 to 0.2
meters or 0.66 feet per second with no load and 0 to
0.025 meters or 1 inch per second under a load of 40
kilonewton or 9,000 pounds per foot. The drilling head
travels down at a speed of 15.2 meters or 50 feet per
minute and up at a speed of 10.7 meters or 35 feet per
minute. The drill torque range is 15 Newton-meters to
250 Newton-meters or 11 foot pounds to 185 foot
pounds. The drill speed range is 0 to 900 rpm,
continuously variable, using a two-speed motor and the
maximum drill spindle speed is 1200 rpm.The subsea
drilling system structure is configured in accordance
with Det Norske Veritas or DNV Rules for Certification
of Lifting Appliances and the load test was witnessed
by the DNV. Other features which are considered as
characteristic for the invention are set forth in the
appended claims. Although the invention is illustrated
and described herein as embodied in a subsea drilling
system and a method for operating the subsea drilling
system, it is nevertheless not intended to be limited
to the details shown, since various modifications and
structural changes may be made therein without
departing from the spirit of the invention and within
the scope and range of equivalents of the claims. The
construction and method of operation of the invention,
however, together with additional objects and
advantages thereof will be best understood from the
following description of specific embodiments when
read in connection with the accompanying drawings.
Brief Description of Drawings : Fig. 1 is a chart
showing the components of the subsea drilling system
according to the invention; Fig. 2A is a diagrammatic,
front and side perspective view of a subsea skid
package, including a drilling module and a skid
module; Fig. 2B is a front and side perspective view
of an ROV; Fig. 2C is a front and side perspective
view of the drilling module and the skid module with
the ROV installed; Fig. 3 is a front and side
perspective view similar to Fig. 2C, with legs
extended and illustrating a drill head assembly and
tool carousel; Fig. 4 is an enlarged, elevational view
of the drill head assembly; Fig. 5 is a further
enlarged, cross-sectional view of the drill head
assembly; Fig. 6 is an even further enlarged,
cross-sectional view of the drill head assembly; Fig.
7 is a top perspective view of the tool carousel in
the drilling module; Figs. 8 and 9 are differently
enlarged, elevational views of the tool carousel; Fig.
10 is an elevational view of the tool carousel with a
carousel pin receptacle; Fig. 11 is a perspective view
of a drive mechanism;-AFig. 12 is a perspective view
of a foot clamp; Fig. 13 is a perspective view of a
tool arm in a retracted position; Fig. 14 is a
perspective view of the tool arm in an extended
position; Fig. 15 is an enlarged, perspective view of
a gripper of the tool arm; Figs. 16, 17 and 18 are
respective outer-perspective, inner-elevational and
enlarged, fragmentary, inner-elevational views of a
leveling leg; Fig. 19 is a front and side perspective
view of a structural frame for the drilling module;
Fig. 20 is a perspective view of a drilling water
pump; Figs. 2 1-23 are schematic diagrams of hydraulic
systems of drilling module manifolds; Fig. 24 is a
schematic diagram of electric cabling and subsea
controls; Fig. 25 is a perspective view of a
structural frame for the skid module; Fig. 26 is a
perspective view of a surface controls station; Figs.
27A, 27B and 28 illustrate a main drilling screen, a
tool change screen and a data logger; Fig. 29 is a
perspective view of a reverse-circulation drilling
head; Fig. 30 is a fragmentary, perspective view of a
circulation drilling bit; and Figs. 3 1 and 32 are
enlarged, fragmentary, perspective views of portions
of the circulation drilling bit. Best Mode for
Carrying out the Invention : Referring now to the
figures of the drawings in detail and first,
particularly, to Fig. 1 thereof, there is seen a chart
showing the components of the subsea drilling system
according to the invention, including a subsea skid
package and a surface controls package, which will be
explained in detail below. Fig. 2A shows the subsea
skid package, which includes a drilling module 1 and a
skid module 100. Fig. 2B shows an ROV 3 to be used
with the subsea skid package, and Fig. 2C shows the
ROV 3 installed on the subsea skid package. The ROV of



opportunity illustrated in this case is an XLXS 125,
although others may be used instead. The drilling
module 1 has two stabilization and leveling legs 80
and the skid module 100 has one stabilization and
leveling leg 80, in a modified tripod configuration.
The legs 80 may be extended as shown in Fig. 2A,
retracted as shown in Fig. 2C, orpartially extended to
compensate for unevenness of the seafloor. The legs 80
have a maximum extension of 53", although they could
be constructed for a longer or shorter maximum
extension. Two tool arms 70 and a drilling head 10,
which will be explained in greater detail below, can
also be seen in Fig. 2C. Fig. 3, which also shows the
legs 80 extended, shows the drilling head 10 deployed
down, whereas it is deployed up in Fig. 2C. Finally,
Figs. 2A, 2C and 3 also show a structural frame 90 for
the drilling module 1 and a structural frame 130 for
the skid module 100. The ROV shown in Figs. 2B, 2C and
3 is an ROV of opportunity that can be mated at subsea
with the subsea drilling system. The subsea drilling
system itself cannot be operated alone, but instead is
operated by the ROV. There is also the possibility of
using several subsea drills on the bottom with one ROV
that can travel from one subsea drilling system to
another and operate it in various configurations. The
ROV has mating pins and a wet mate connector at
locations 12, which can make electrical, hydraulic and
communications connections to the vehicle to operate
the subsea drilling system. The subsea drilling system
is a drilling and coring system. The general
requirements of the system call for the ROV to supply
hydraulic and electric power, telemetry and spare
fiber. The system is capable of drilling and
recovering cores of 20 meters with the illustrated
configuration and diamond drilling tools. A
specialized core barrel system referred to as the ROV
275 Core Barrel and Rod Assembly is used. The XLS 125
ROV is used for a baseline system, although many other
types of heavy work class ROVs can be used with the
subsea drilling system according to the invention. The
system uses two packages, namely a surface controls
package and a subsea skid package having the drilling
module 1, as is seen in Fig. 1. Fig. 4 is an enlarged
view showing more detail of the drilling head 10 of
the drilling module 1, which can be seen to include an
aluminum cross beam 14, two hydraulic elevator
cylinders 15, 16, a spindle assembly 18, a hydraulic
spindle drive motor 19 and a non-metallic spindle
drive belt 20. Even greater detail concerning the
drilling head 10 is provided by the crosssectional
view of Fig. 5 . It may be seen therein that the
spindle assembly 18 has a spindle 2 1, a spindle lock
cylinder 22, a water swivel 23 and a saver sub 24. The
spindle lock cylinder 22 locks the cylinder so that it
can be used for torquing applications. The water
swivel 23 is where water enters into the drilling head
10 anddown into a drill pipe for lubricating a hole
being drilled and cleaning out shavings. The saver sub
24 connects to the drill pipes or to a core barrel for
drilling. The hydraulic spindle drive motor 19 is
connected to an overhung motor adapter 26 and to a
drive sprocket 27 using the non-metallic spindle drive
belt 20. A further enlarged view of the spindle
assembly 18 shown in Fig. 6 again indicates the
spindle 2 1, the spindle lock cylinder 22, the water
swivel 23 and the replaceable saver sub 24. The
spindle 2 1 has four spindle detents 29, eight spindle
drive balls 30 and a spindle lock cylinder having a
spindle sprocket 25 and a spindle lock spring 28. A
ball actuation line 3 1 leads to a part that can be
pressurized and has a slide 36 that can slide up to
push the balls inward and lock them against the
spindle 2 1. The drilling head 10 also includes upper
ball bearings 32 and lower ball bearings 33 to take up
loads in either direction from drilling applications.
Upper bearing compensator lines 34 are provided for
adding oil into the bearings to keep the sea water
out. A non-illustrated RPM sensor, which is installed
at a location 35, measures the RPM of the drilling
head 10. Fig. 7 illustrates a tool carousel 40, which
is part of the drilling module 1. The tool carousel 40
is supported by a drilling module frame 90, which also
holds the drilling head 10, shown in the upper or
raised position. The tool carousel 40 is a cylindrical
configuration that has twelve slots which can carry
tools. Each slot can carry two tools, providing
possibility of using up to 24 tools in the tool
carousel 40. Figs. 8 and 9 are enlarged to show more
detail of the tool carousel 40. The bottom of the tool
carousel 40 has a drive wheel 43 which drives the
carousel from slot to slot, as an indexing drive
wheel. It may be seen that drilling tools 45, 46 are
located in respective slots and held by tool retention
fingers 76. The drilling tools also include core
barrels, which may be disposed on the carousel, as
will be described below. Although there are twelve
slots, as mentioned above, one slot is kept blank
leaving eleven slots available for use with up to
twenty-two drilling tools 45, 46. One slot is left
vacant to prevent the tools 45, 46 from falling out of
the carousel 40 during launch and recovery operations.
The carousel 40 has an upper retaining ring 42 with an
opening formed therein for accessibility to allow the
tools 45, 46 to be taken in and out of the carousel
40. The carousel 40 also has a lifting eye 43 and
carousel guide receptacles 44, only one of which is
shown in Fig. 9, that mate with upper guide pins on
the frame 90, as is seen in Fig. 7 . A lower retaining
ring, which is also present, is discussedbelow. The
carousel can be pulled and replaced in one piece
subsea, by using the lifting eye 43 and leaving the
drive assembly down on the subsea drilling system, so
that the carousel can be replaced with a different
carousel if needed to carry additional tools or
continue to drill to deeper hole configurations. Fig.
10 is an enlarged view of the lower portion of the
tool carousel 40, which can be pulled subsea and
replaced with another carousel depending on the
operations carried out by the operator of the system
at that time. Reference numeral 48 indicates the lower
retaining ring having lower guide pin receptacles 49
for receiving lower guide pins 5 1. A guide pin
receptacle 53, which is part of the carousel 40
itself, receives a square male drive pin 54 that is
part of a drive mechanism 50. When the carousel 40 is
slid down, the lower guide pins 5 1 orient the bottom
of the carousel, while the upper guide pins orient the
top of the carousel, as is seen in Fig. 7. The
carousel sits on these guide pins and can be operated
by the drive system. When the carousel is pulled, the
square drive pin 54 is separated from the receptacle
53, the guide pins 5 1 on the bottom are separated
from the receptacles 49 and the guide pins on the top
are separated from their receptacles. Fig. 11
illustrates the drive mechanism 50, that employs a
well-known Geneva drive assembly used for indexing
drives, for driving the tool carousel 40. The drive
mechanism 50 has a Geneva drive motor 55 which rotates
through 360 degrees. An oil-compensated motor mount
adapter 56 rests above the drive motor 55 and a Geneva
drive wheel 58, driven by the motor 55, carries the
drive pin 54 to be connected to and disconnected from
the tool carousel 40. The drive wheel 58 indexes
one-twelfth of its circumference upon each rotation of
the motor 55. The indexing is carried out by a pin 59
having a shaft which is engaged in slots 57. Fig. 12
shows a foot clamp assembly 60 of the drilling module
1. The foot clamp assembly 60 includes an upper foot
clamp 62, shown with its cover removed, and a lower
foot clamp 64, which are separated by a plate 65
mounted on the frame. The upper foot clamp 62 has foot
clamp grip cylinders 66, 67 and gripper slide bearings
68. The lower foot clamp also uses cylinders identical
to the cylinders 66, 67 and slide bearings identical
to the slide bearings 68. The foot clamp assembly 60
functions to grab a pipe and to make and break joints.
A rotation cylinder 69 is used to rotate the upper
foot clamp 62, which can be mounted on a bearing and
can be rotated up to 100 degrees by a hydraulic
cylinder used to make and break joints. The lower foot
clamp 64does not rotate, but instead is static and
mounted to the frame. The foot clamps that are used
are special grips, which are formed of high-strength,
very hard material and are used to grab the pipe. A
fail-safe feature causes the jaws to open with the
hydraulics off. The jaws are constructed for a tool
size grip range between 25 and 70 mm, with another set
of jaws being required for larger sizes up to 89 mm. A
maximum pass through opening is set at 108 mm. The
torque capability is up to 1,000 foot pounds. Fig. 13
illustrates one of two tool arms 70 of the drilling
module 1 shown in Figs. 2C and 3 . The upper tool arm
70 is a grabber tool arm and the lower tool arm 70 is
an alignment tool arm. The tool arms 70, which can be
operated by hydraulics, either independently or
together, each include a gripper arm 72 and a mounting
bracket 74. The tool arms 70 are used to resist the
maximum torque generated by the drilling head 10 and
are used to tighten and loosen the tool joint at the
spindle. The tool arms 70 therefore have an extension
with a gripper 76. The lower alignment tool arm 70 is
used for positioning the tool relative to a centerline
of the foot clamp assembly 60. An energy chain 73 for
translating hoses is provided on the gripper arm 72.
Whereas Fig. 13 shows the gripper arm 72 retracted,
Fig. 14 shows it extended. It is seen from the
enlarged view of Fig. 15 that the gripper 76 of the
grabber tool arm has carbide inserts 77, whereas
plastic inserts are provided on the lower or alignment
tool arm. The tool arm 70 is made out of aluminum and
is operated by a hydraulic cylinder, so that it can be
pushed and slid in and out. The gripping function,
which is accomplished by opening and closing the jaws
76, is also hydraulic. There is additionally a bump
function, which can move the arm sideways up to an
inch in either direction to aid in fine alignment. The
stabilization and leveling legs 80, which are shown in
Figs. 16-1 8, have outer cylinders 82 which are
attached by adjustable clamps to the frame and inner
cylinders 84 which can be extended and retracted
hydraulically within the outer cylinders 82. The inner
cylinders 84 also have detachable leg pads 86. Two
slide bearing ring assemblies 87 take up sliding loads
when the leg 80 is extended or retracted. Once again,
the function of the legs 80 is to raise and lower the
level of the entire system during operation subsea.
The legs can be used to level the system once its
subsea under various terrain conditions, up to an
angle of 20 degrees.Fig. 19 illustrates the structural
frame 90 for the drilling module 1, which has
removable guide beams 92, slides and rollers for
travel of the drilling head 10 . The frame 90 is made
out of aluminum, welded top and bottom, with bolted
vertical members, and is load tested to 3Gs (three
times the force of gravity). Fig. 20 shows a drilling
water pump 102 of the skid module 100, which forms the
subsea skid package along with the drilling module 1.
The drilling water pump 102 is a conventional,
off-the-shelf piece of equipment, which is driven by
hydraulic motor. The drilling water pump 102 is used
to run water down along the drill pipe to the drill
bits, where it can be used to flush out drill
shavings. Figs. 2 1, 22 and 23 are diagrams of
respective hydraulic systems 105, 110 and 115 of
drilling module manifolds 1, 2 and 3, which are
powered by a hydraulic system on an ST 200 ROV. In
other words, the ROV will operate hydraulic functions
by supplying hydraulic fluid to the subsea drilling
system and then back again to the ROV. Three to nine
function control manifolds that are used for
controlling the subsea drilling system are mounted on
the subsea drilling system. More specifically, Fig. 2
1 shows a general overall view of the hydraulic system
105 in the manifold 1, which is the first of the three
manifolds having a first four motion controls that are
used, as seen from left to right, for drill feed,
drill head up and down and elevator drilling controls.
The fifth control is for the carousel motor. The
balance of the last four hydraulic controls are used
for the foot clamps and spindle lock. Fig. 22 shows
the hydraulic system 110 in the manifold 2. Again, the
first two valves from left to right are used for
controlling the speed of the hydraulic motor that
drives the spindle. The third valve is for the shift
speed, which is used to control either high or low
shifting of the hydraulic motor. The other valves are
used for grippers or grabbers, alignment arms and bump
functions, basically for the tool arms. Fig. 23 shows
the hydraulic system 115 in the manifold 3, which
controls the skid and options. The first valve is
blanked off. The second valve is used for controlling
the motor of the water pump, which is used for sending
water down the drill string to the drill bits. The
other three valves are used for the stabilization legs
and can be used to move the legs up or down. Fig. 24
shows an electric cabling diagram 120 and subsea
controls 125. The cabling diagram is basically similar
to the hydraulic system and has controls for all three
of the manifolds, that is the manifolds 1 and 2 and
the skid manifold 3. The diagramshows various sensors
and various applications. Inside each of these
manifolds is a Perry Slingsby smart valve pack
controller or LCV (local valve controller). Each of
the boards will control specific functions within its
manifold. Fig. 25 shows the structural frame 130 for
the skid module 100, which is constructed for various
interfaces. The illustrated structural frame 130 is
particular provided for interface with the ST 200 ROV.
The structural frame 130 is again made out of aluminum
welded frames and tested to 3Gs. Fig. 26 shows that
the surface controls package has surface controls 140
including a stand-alone console having a rack mount
141 with a display 142, an angled control panel 145
with two drilling joy sticks, a 19 inch touch screen
LCD color monitor 143, an IBM Blade computer 144 with
a USB interface to equipment, an RS 232 to RS 485
converter, a keyboard and a mouse. Different pages,
which are displayed, are used for setting up, landing
and operating the system. Figs. 27A and 27B illustrate
examples of a main drilling screen and a tool change
screen of the surface controls 140, which are
displayed on the touch screen monitor. All of the
software which is used, is integrated within the
system. Fig. 28 illustrates a data logger of the
surface controls 140 showing an example of how
functions are logged and saved during drilling
operations. Logging is used subsequently by geologists
after the hole is drilled, to validate that the
drilling processes have been carried out successfully.
Fig. 29 shows a configuration used for reverse
circulation drilling, which is different than
conventional drilling, because it uses reverse
circulation of water. Water is sent down through the
outside of the drilling tool annular section and
pulled up through the center. Basically, reverse
circulation drilling takes drilling cuttings and
instead of feeding them into a core barrel, pulls them
into a catchment bag assembly. A comparison of Fig. 4
with Fig. 29 shows what needs to be done to the
drilling head 10 to convert it for reverse
circulation. A second swivel 13 1 is added, as well as
a goose neck or hose connection 132 leading to a
sample catchment bag. The reverse circulation drilling
uses different drilling tools, namely RCD (Reverse
Circulation Drilling) drill rods 133 and different
bits. Fig. 30 is an enlarged view showing the RCD
drill rod 133 and an RCD drilling bit 134. It is seen
that an outer tube 136 and an inner tube 137 are
provided, through which water flows in the direction
of the arrows. The arrows indicate that water ispushed
down through the outer tube 136 and then into the
drill bit 134, and the water is then pulled back up
through the center of the inner tube 137 and through
the connection 132 into the catchment bag. Figs. 3 1
and 32 are further enlarged to show more detail of the
dual tube or reverse circulation tube configuration
136, 137 and the drill 134 bit, respectively.CLAIMS 1.
A subsea drilling system, comprising: a drilling
module having a tool carousel being removable and
replaceable in or out of water; a skid module; and an
ROV to be connected to and disconnected from said skid
module in or out of water for operating the subsea
drilling system with said ROV. 2 . The subsea drilling
system according to claim 1, wherein said drilling
module has a structural frame, and said tool carousel
is guided into place on said structural frame by pins
and guide receptacles. 3 . The subsea drilling system
according to claim 2, wherein said tool carousel is
removable and replaceable under water by another ROV.
4 . The subsea drilling system according to claim 2,
wherein one of said pins drives said tool carousel. 5
. The subsea drilling system according to claim 1,
wherein said tool carousel has slots for receiving
drilling tools. 6 . The subsea drilling system
according to claim 1, wherein said drilling module has
a drilling head with a spindle assembly and a drive
motor for driving drill rods, and said drilling head
is moveable up and down on hydraulic elevator
cylinders. 7 . The subsea drilling system according to
claim 1, wherein said drilling module has foot clamps
for grasping pipes and making and breaking joints. 8 .
The subsea drilling system according to claim 5,
wherein said drilling module has tool arms for
inserting said drilling tools into and removing said
drilling tools from said slots.9 . The subsea drilling
system according to claim 1, wherein said drilling
module has a structural frame, said skid module has a
structural frame, and stabilization and leveling legs
are attached to said frames to compensate for uneven
terrain under water. 10 . The subsea drilling system
according to claim 1, wherein said skid module has a
water pump for running water along a drill pipe to
drill bits for flushing out drill shavings. 11. The
subsea drilling system according to claim 1, wherein
said skid module has a structural frame with for
receiving said ROV. 12 . The subsea drilling system
according to claim 11, wherein said structural frame
has pins and a connector for said ROV. 13 . The subsea
drilling system according to claim 1, which further
comprises a surface controls package having a display,
a monitor, a computer and interfaces for remotely
controlling the subsea drilling system. 14. The subsea
drilling system according to claim 6, wherein said
drill rods are reverse circulation drill rods, and a
swiveling hose is connected to said spindle assembly
and leads to a catchment bag, for reverse circulation
drilling. 15 . A method for operating a subsea
drilling system, the method comprising the following
steps: removing a tool carousel from a drilling module
and replacing the tool carousel with another tool
carousel, in or out of water; connecting an ROV to a
skid module and disconnecting the ROV from the skid
module in or out of water; and operating the subsea
drilling system with the ROV. 16 . The method
according to claim 15, which further comprises guiding
the tool carousel into place on a structural frame of
the drilling module with pins and guide receptacles.17
. The method according to claim 15, which further
comprises carrying out the step of removing and
replacing the tool carousel under water with another
ROV. 18 . The method according to claim 15, which
further comprises driving the tool carousel with one
of the pins. 19 . The method according to claim 15,
which further comprises placing drilling tools into
and removing the drilling tools from, slots in the
tool carousel. 20. The method according to claim 15,
which further comprises driving drill rods with a
spindle assembly and a drive motor on a drilling head
of the drilling module, and moving the drilling head
up and down on hydraulic elevator cylinders. 2 1. The
method according to claim 15, which further comprises
grasping pipes and making and breaking joints with
foot clamps of the drilling module. 22. The method
according to claim 19, which further comprises
inserting the drilling tools into and removing the
drilling tools from the slots with tool arms of the
drilling module. 23. The method according to claim 15,
which further comprises compensating for uneven
terrain under water with stabilization and leveling
legs attached to structural frames of the drilling
module and the skid module. 24. The method according
to claim 15, which further comprises running water
along a drill pipe to drill bits for flushing out
drill shavings with a water pump of the skid module.
25. The method according to claim 15, which further
comprises mating the ROV to pins and a connector on a
structural frame of the skid module. 26. The method
according to claim 15, which further comprises
remotely controlling the subsea drilling system with a
surface controls package having a display, a monitor,
a computer and interfaces.27. The method according to
claim 15, which further comprises guiding drilling
cuttings from reverse circulation drill rods, through
a spindle assembly and a swivel ing hose into a
catchment bag, for reverse circulation
drilling.WIRELESS COMMUNICATION PAGING AND
REGISTRATION UTILIZING MULTIPLE TYPES OF NODE
IDENTIFIERS Claim of Priority under 35 U.S.C. 119
[0001] This application claims the benefit of and
priority to commonly owned U.S. Provisional Patent
Application No. 61/020,973, filed January 14, 2008,
and assigned Attorney Docket No. 080204P1, and U.S.
Provisional Patent Application No. 61/061,543, filed
June 13, 2008, and assigned Attorney Docket No.
081835P1, the disclosure of each of which is hereby
incorporated by reference herein. Cross-Reference to
Related Application [0002] This application is related
to concurrently filed and commonly owned U.S. Patent
Application No. 12/352,501, entitled "WIRELESS
COMMUNICATION PAGING UTILIZING MULTIPLE TYPES OF NODE
IDENTIFIERS," and assigned Attorney Docket No. 081
835Ul, the disclosure of which is hereby incorporated
by reference herein. BACKGROUND Field [0003] This
application relates generally to wireless
communication and more specifically, but not
exclusively, to improving communication performance.
Introduction [0004] Wireless communication systems are
widely deployed to provide various types of
communication (e.g., voice, data, multimedia services,
etc.) to multiple users. As the demand for high-rate
and multimedia data services rapidly grows, there lies
achallenge to implement efficient and robust
communication systems with enhanced performance.
[0005] To supplement conventional mobile phone network
base stations, smallcoverage base stations may be
deployed (e.g., installed in a user's home) to provide
more robust indoor wireless coverage to mobile units.
Such small-coverage base stations are generally known
as access point base stations, Home NodeBs, or femto
cells. Typically, such small-coverage base stations
are connected to the Internet and the mobile
operator's network via a DSL router or a cable modem.
[0006] In some femto cell deployments there may be a
large number of femto cells in the territory covered
by a macro cell. In such a case, the overhead
associated with managing connectivity between mobile
units and the base stations in the network may be
relatively high. Thus, there is a need for improved
resource management for wireless networks. SUMMARY
[0007] A summary of sample aspects of the disclosure
follows. It should be understood that any reference to
the term aspects herein may refer to one or more
aspects of the disclosure. [0008] The disclosure
relates in some aspect to managing paging load in a
network. In some aspects, a network may use different
types of identifiers for specifying which nodes page
an access terminal. For example, a first type of
identifier may comprise an identifier of an individual
node, a cell identifier, or a shared identifier (e.g.,
an identifier of a subscriber group) and a second type
of identifier may relate to a zone (e.g., a tracking
area), a subscriber group, or a location. Thus, the
network may maintain a list that specifies that
certain individual nodes (e.g., cells or sectors)
should page a given access terminal and/or that one or
more zones (e.g., tracking areas) should page the
access terminal.[0009] By using different types of
identifiers, the network may more efficiently page the
access terminals. For example, the network may page
low mobility access terminals in a smaller area and
with greater granularity than high mobility access
terminals. Similarly, the network may page access
terminals that tend to be paged more frequently in a
smaller area and with greater granularity than access
terminals that tend to be paged less frequently.
[0010] The disclosure relates in some aspect to
managing registration load in a network. In some
aspects, an access terminal in a network may be
configured to provide a forward-looking paging list
(e.g., a suggested paging set) to an entity that
controls paging for the network (e.g., a mobility
manager). Here, an access terminal may estimate where
it may need to be paged in the future so it may
provide a list that includes an indication of where
the access terminal wishes to be paged. The network
may then determine which nodes are to page the access
terminal based on the list. In some aspects, the
forward-looking list may be used in addition to a
standard paging set (e.g., tracking area-based,
zone-based, distance-based) that is implemented by a
network. Thus, an access terminal may be paged
according to standard paging rules and the list
generated by the access terminal. Use of such a list
may provide more efficient registration since, when a
given access terminal moves to a different node, that
node may already be configured to page the access
terminal. Consequently, the access terminal will not
need to register at that node to receive pages from
the node. Also, by using different types of
identifiers, a given access terminal may specify with
more granularity the nodes that are to page the access
terminal. [0011] The disclosure relates in some aspect
to managing paging load and/or registration load in a
deployment that includes different types of access
points. For example, access points of a first type
(e.g., macro nodes) may provide service over
relatively large coverage areas and access points of a
second type (e.g., femto nodes) may provide service
over smaller coverage areas and/or provide restricted
service. Insuch a case, the use of different types of
identifiers for paging and registration enables
greater granularity in specifying which nodes may page
a given access terminal. BRIEF DESCRIPTION OF THE
DRAWINGS [0012] These and other sample aspects of the
disclosure will be described in the detailed
description and the appended claims that follow, and
in the accompanying drawings, wherein: [0013] FIG. 1
is a simplified block diagram of several sample
aspects of a communication system configured to use
multiple types of identifiers for wireless
communication paging and/or registration; [0014] FIG.
2 is a simplified diagram illustrating sample wireless
communication coverage areas; [0015] FIGS. 3A and 3B
are a flowchart of several sample aspects of
operations that may be performed in conjunction with a
network providing a list including different types of
identifiers; [0016] FIG. 4 is a flowchart of several
sample aspects of operations that may be performed in
conjunction with a node such as an access terminal
providing a list including different types of
identifiers; [0017] FIG. 5 is a flowchart of several
sample aspects of operations that may be performed by
a node that advertises an indication that a certain
type of identifier is to be used for registration;
[0018] FIG. 6 is a flowchart of several sample aspects
of operations that may be performed by a node that
receives an indication that a certain type of
identifier is to be used for registration; [0019] FIG.
7 is a flowchart of several sample aspects of
operations that may be performed by a node to provide
a suggested paging set; [0020] FIG. 8 is a simplified
diagram of a wireless communication system;[0021] FIG.
9 is a simplified diagram of a wireless communication
system including femto nodes; [0022] FIG. 10 is a
simplified block diagram of several sample aspects of
communication components; and [0023] FIGS. 11 - 16 are
simplified block diagrams of several sample aspects of
apparatuses configured to use multiple types of
identifiers for wireless communication paging and/or
registration as taught herein. [0024] In accordance
with common practice the various features illustrated
in the drawings may not be drawn to scale.
Accordingly, the dimensions of the various features
may be arbitrarily expanded or reduced for clarity. In
addition, some of the drawings may be simplified for
clarity. Thus, the drawings may not depict all of the
components of a given apparatus (e.g., device) or
method. Finally, like reference numerals may be used
to denote like features throughout the specification
and figures. DETAILED DESCRIPTION [0025] Various
aspects of the disclosure are described below. It
should be apparent that the teachings herein may be
embodied in a wide variety of forms and that any
specific structure, function, or both being disclosed
herein is merely representative. Based on the
teachings herein one skilled in the art should
appreciate that an aspect disclosed herein may be
implemented independently of any other aspects and
that two or more of these aspects may be combined in
various ways. For example, an apparatus may be
implemented or a method may be practiced using any
number of the aspects set forth herein. In addition,
such an apparatus may be implemented or such a method
may be practiced using other structure, functionality,
or structure and functionality in addition to or other
than one or more of the aspects set forth herein.
Furthermore, an aspect may comprise at least one
element of a claim.[0026] FIG. 1 illustrates several
nodes in a sample communication system 100 (e.g., a
portion of a communication network). For illustration
purposes, various aspects of the disclosure will be
described in the context of one or more access
terminals, access points, and network nodes that
communicate with one another. It should be
appreciated, however, that the teachings herein may be
applicable to other types of apparatuses or other
similar apparatuses that are referenced using other
terminology. [0027] Access points 104 and 106 in the
system 100 provide one or more services (e.g., network
connectivity) for one or more wireless terminals
(e.g., access terminal 102) that may reside within or
that may roam throughout an associated geographical
area. In addition, the access points 104 and 106 may
communicate with one or more network nodes
(represented, for convenience, by network node 108) to
facilitate wide area network connectivity. Such
network nodes may take various forms such as, for
example, one or more radio and/or core network
entities (e.g., mobility management entities, session
reference network controllers, or some other suitable
network entity or entities). [0028] FIG. 1 and the
discussion that follows describe various schemes where
a network node and/or an access terminal provides a
list of identifiers that may be used in conjunction
with determining which access points page the access
terminal and whether the access terminal needs to
register at a given access point. For example, in FIG.
1 the network node 108 includes a list generator 110
that provides a list 112. Similarly, the access
terminal 102 includes a list generator 114 that
provides a list 116. Here, a page is an explicit
message from a network to a specific node, indicating
that the network wants the specified node to establish
communication with the network. [0029] The network
node 108 uses the list 112 to specify the access
points that are to page an access terminal. For
example, when the access terminal 102 needs to be
paged, the network node 108 (e.g., a paging controller
118) sends a page request toevery access point
identified by the list 112 (e.g., a specific list that
is defined for the access terminal 102). [0030] The
network node 108 also may send the list to the access
terminal 102. For example, when the access terminal
102 registers at an access point in the system 100,
the network node 108 (e.g., a registration controller
120) receives a corresponding registration request.
The registration controller 120 may then send the list
112 to the access terminal 102 so that the access
terminal 102 may determine which access points will
page the access terminal. In this way, the access
terminal 102 may determine whether it needs to
register at a given access point to receive pages from
that access point. [0031] Also in conjunction with
registration, the access terminal 102 may send the
list 116 to the network node 108 to assist the network
node 108 (e.g., the list generator 110) in providing
the list 112. For example, the list 116 may comprise a
forwardlooking list that identifies any access points
that the access terminal 102 is likely to idle on in
the near future. Through the use of such a
forward-looking list, the access terminal 102 may not
need to register as often as it travels through the
system 100 since many of the access points that the
access terminal 102 eventually idles on will already
be configured to page the access terminal 102. [0032]
Here, each list may comprise more than one type of
identifier (e.g., two, three or more identifier types
as represented by the ellipsis in the lists 112 and
116). For example, a first type of identifier may
comprise an identifier of an individual node, a cell
identifier, or a shared identifier (e.g., an
identifier of a subscriber group). In addition, a
second type of identifier may relate to a zone (e.g.,
a tracking area), a subscriber group, or a location.
Other types of identifiers may be employed in various
implementations. [0033] In some aspects, the paging
load and/or the registration load in a network may be
reduced by using these different types of identifiers.
For example, by usingidentifiers of the first type,
paging of an access terminal may be limited to a
relatively small number of access points in cases
where the access terminal does not need to be paged
over a large area. Several examples of how different
types of identifiers may be advantageously used to
reduce paging load and/or registration load in a mixed
deployment follow. [0034] In some aspects, paging and
registration schemes as taught herein may be used in a
mixed deployment that includes macro coverage (e.g., a
large area cellular network such as a 3G network,
typically referred to as a macro cell network or a
Wide Area Network - WAN) and smaller coverage (e.g., a
residence-based or building-based network environment,
typically referred to as a Local Area Network - LAN).
Here, as an access terminal ("AT") moves through such
a network, the access terminal may be served in
certain locations by access points that provide macro
coverage while the access terminal may be served at
other locations by access points that provide smaller
area coverage. In some aspects, the smaller area
coverage nodes may be used to provide incremental
capacity growth, in-building coverage, and different
services, all leading to a more robust user
experience. [0035] In the description herein, a node
that provides coverage over a relatively large area
may be referred to as a macro node while a node that
provides coverage over a relatively small area (e.g.,
a residence) may be referred to as a femto node. It
should be appreciated that the teachings herein may be
applicable to nodes associated with other types of
coverage areas. For example, a pico node may provide
coverage over an area that is smaller than a macro
area and larger than a femto area (e.g., coverage
within a commercial building). In various
applications, other terminology may be used to
reference a macro node, a femto node, or other access
point-type nodes. For example, a macro node may be
configured or referred to as an access node, base
station, access point, eNodeB, macro cell, and so on.
Also, a femto node may be configured or referred to as
a Home NodeB, Home eNodeB, access point base station,
femto cell, and so on.In some implementations, a node
may be associated with (e.g., divided into) one or
more cells or sectors. A cell or sector associated
with a macro node, a femto node, or a pico node may be
referred to as a macro cell, a femto cell, or a pico
cell, respectively. A simplified example of how femto
nodes may be deployed in a network is provided in FIG.
2. [0036] FIG. 2 illustrates an example of a coverage
map 200 where several tracking areas 202 (or routing
areas or location areas) are defined, each of which
includes several macro coverage areas 204. Here, areas
of coverage associated with tracking areas 202A, 202B,
and 202C are delineated by the wide lines and the
macro coverage areas 204 are represented by the
hexagons. The tracking areas 202 also include femto
coverage areas 206. In this example, each of the femto
coverage areas 206 (e.g., femto coverage area 206C) is
depicted within a macro coverage area 204 (e.g., macro
coverage area 204B). It should be appreciated,
however, that a femto coverage area 206 may lie
partially within or outside of a macro coverage area
204. Also, one or more pico coverage areas (not shown)
may be defined within one or more tracking areas 202
or macro coverage areas 204. It should be appreciated
that there could be multiple femto coverage areas
within a macro coverage area, either within it or
straddling across boundaries with adjacent macro
cells. [0037] In accordance with the teachings herein,
paging load may be reduced in a mixed deployment by
limiting the number of access points that page an
access terminal when it is in idle mode. Such a mixed
deployment may consist of, for example, a low mobility
underlay of access points such as femto nodes (e.g.,
Home eNodeBs) and pico nodes (e.g., pico eNodeBs) and
a high mobility overlay network of access points such
as macro nodes (e.g., macro eNodeBs). [0038] Paging
load in a mixed deployment may be reduced in some
aspects by enabling an access terminal to provide a
list to the network (e.g., similar in some aspects to
a tracking area identifier list in a tracking area
update access message in LTE),whereby the list
includes different types of identifiers. As discussed
herein, such identifiers may include, for example,
cell identifiers such as global cell identifiers
("GCIs"), as well as zone identifiers such as tracking
area identifiers ("TAIs"). In a mixed deployment,
there may be many idle mode handovers from the
underlay access points to the neighboring overlay
access points and vice versa due to, for example, lack
of coverage of the underlay access points or the
presence of restricted nodes (e.g., closed subscriber
group cells). It is therefore desirable to have both
underlay access points and overlay access points in
the list so that the access points may be referenced
with a desired degree of granularity. [0039] In a
mixed deployment, the network (e.g., a mobility
management entity, MME) may page low mobility access
terminals that last registered on a femto node in a
relatively small area. Conversely, the network may
page high mobility access terminal in a larger area.
Similarly, the network may support different paging
areas for access terminals with different types of
application paging requirements. For example, the
network may page access terminals that tend to be
paged more frequently in a relatively small area.
Conversely, the network may page access terminals with
a smaller paging load in a larger area. [0040] The
disclosure relates in some aspects to reducing paging
load in a mixed deployment when an access terminal
registers at a macro node. In such a case, paging on
the underlay network is avoided or limited to avoid
paging the relatively large number of access points
that may exist on the underlay network. [0041] The
disclosure relates in some aspects to reducing paging
load in a mixed deployment when an access terminal
registers at an access point on the underlay network.
In this case, paging at distance macro nodes on the
overlay network is avoided or limited since such an
access terminal may likely have relatively low
mobility (e.g., the access terminal may be at its home
femto node).[0042] For example, if a zone (e.g.,
tracking area) covers a large number of overlay access
points, it may be preferable for a low mobility access
terminal that registers at an underlay access point to
only be paged in a subset of the tracking area (e.g.,
page the access terminal at individual cells in a
tracking area). To facilitate paging at such a subset,
in some cases different identifiers (e.g., TAIs) may
be assigned to each of the access points on the
overlay and underlay networks. For example, in FIG. 2
each of the femto coverage areas 206 may be assigned a
unique TAI (each of which is different than the TAIs
assigned to the tracking areas 202). [0043] In
cell-based paging, a cell may be a macro node that is
part of a large tracking area as shown in FIG., 2, or
it may be a femto node or a pico node. In accordance
with the teachings herein, each cell may have two or
more levels of membership for paging in the list
(e.g., a TAI list). For example, a cell may be
associated with a zone (e.g., tracking area) to allow
paging of an access terminal over a large number of
cells. In addition, a cell may be associated with cell
identifier (e.g., GCI) to allow paging of an access
terminal only at that cell. This allows the network
the flexibility of paging an access terminal in a
larger or smaller region to optimize paging load in
the network. 



[0044] In some implementations, when high granularity
identifiers (e.g., GCIs) are used in the list, several
alternative list options may be employed for
identifying underlay nodes for registration. In a
first option, the TAI is used and made large enough to
support a unique TAI per underlay access point (e.g.,
HeNB and Pico eNB). In a second option, a special
tracking area code ("TAC") may be used for each
underlay access point to indicate that such an access
point only pages based on GCI. The TAC may be much
smaller in the second option since it may only be
needed for overlay access points (e.g., Macro
eNodeBs). In a third option, lower granularity
identifiers (e.g., zones such as TAIs) are used for
macro nodes and higher granularity identifiers (e.g.,
cell identifiers) are used for femto nodes and/or pico
nodes.[0045] In accordance with the teachings herein,
registration load may be reduced in a mixed deployment
by limiting the number of registration-related
operations (e.g., tracking area updates) performed by
an access terminal while operating in idle mode. As
mentioned above, there may be many idle mode handovers
between underlay access points and overlay access
points in a mixed deployment as an access terminal
selects between underlay access points and overlay
access points while in idle mode. [0046] Registration
load in such a mixed deployment may be reduced in some
aspects by improving a paging list (e.g., a TAI list
in a tracking area update accept message in LTE)
provided by the network (e.g., an MME). Such a list
may be improved, for example, using one or more the
following techniques: configuration using OAM (i.e.,
more accurate planning); the network learning from
access terminal mobility events such as handovers and
tracking area update request messages about the RF
neighbors in the deployment; and access terminal
assistance such as providing a list when the access
terminal sends a tracking area update request message.
[0047] Although the first two techniques may improve
the list provided by the network, acquiring some
information that may be used to improve the list may
involve access terminal assistance. For example, the
macro node and femto node neighbors that an access
terminal may hear and the level of mobility of an
access terminal may not be known to the network when
forming the list. Similarly, the network may need
access terminal assistance to determine the presence
of nearby femto nodes or pico nodes when the access
terminal updates the tracking area at a macro node.
For example, the granularity of the coverage at a
macro node may not be sufficient to determine which
femto nodes and pico nodes are near the access
terminal when the access terminal registers (e.g.,
performs a tracking area update) at the macro node.
[0048] The disclosure relates in some aspects to
providing a forward-looking list that may provide a
rough indication of where an access terminal is going
in an effort to reduce how often the access terminal
has to register (e.g., update a tracking area).
Forexample, an access terminal may remember the macro
node that provides macro coverage at the home femto
node of the access terminal. In this case, whenever
the access terminal determines that it is within the
coverage area of that macro node, the access terminal
may include an identifier (e.g., TAI) of its home
femto node in the list the access terminal sends to
the network. In this way, the access terminal may not
have to register (to update the tracking area) in the
event the access terminal subsequently selects (e.g.,
idles on) its home femto node. As another example, an
access terminal may add to its list identifiers (e.g.,
TAIs) of the macro nodes and femto nodes that the
access terminal sees in the neighborhood but has not
necessarily visited. Similarly, the access terminal
may add to the list any neighbors advertised by nearby
nodes (e.g., femto nodes and pico nodes). Through the
use of these and other similar procedures, an access
terminal may provide a list of identifiers to the
network in conjunction with registration (e.g., when
the access terminal sends a tracking area update
request message). The network may then use this list
to generate the list (e.g., TAI list) returned by the
network. In some cases, the network may improve the
list on its own by, for example, discovering neighbor
lists provided by femto nodes and pico nodes in the
vicinity of an access terminal. [0049] In some cases,
information regarding the zone (e.g., tracking area)
last visited by an access terminal not provide
sufficient granularity to determine whether any femto
nodes and pico nodes are nearby when the access
terminal registers. In such cases, the last visited
zone may instead be described at a lower granularity.
For example, the access terminal may use cell
identifiers (e.g., GCI) to describe individual nodes
in the zone that the access terminal last visited. The
list provided by the access terminal may thus include
different types of identifiers (e.g., GCIs and TAIs).
In some cases, the network may convert an identifier
in the list received from the access terminal to a
different form of identifier. For example, the network
may convert a cell identifier to a zone if the network
wishes to page over a wider area. In any event, the
listultimately provided by the network (e.g., provided
in a list in a tracking area update accept message)
may include one or more types of identifiers (e.g.,
GCIs and TAIs) based on the paging decision may be the
network. [0050] With the above in mind, sample
paging-related and registration-related operations
will now be discussed in more detail in conjunction
with the flowcharts of FIGS. 3A - 7. Briefly, FIGS. 3A
and 3B describe sample operations where a network node
provides a list including different types of
identifiers to an access terminal. FIG. 4 describes
sample operations where an access terminal provides a
list including different types of identifiers to a
network node. FIGS. 5 and 6 describe sample operations
where an access point advertises an indication that a
certain type of identifier is to be used for
registration and where an access terminal receives
such an indication. FIG. 7 describes sample operations
where an access terminal provides a suggested (or
supplemental) paging set ("SPS"). [0051] For
convenience, the operations of FIGS. 3A - 7 (or any
other operations discussed or taught herein) may be
described as being performed by specific components
(e.g., components of the system 100). It should be
appreciated, however, that these operations may be
performed by other types of components and may be
performed using a different number of components. It
also should be appreciated that one or more of the
operations described herein may not be employed in a
given implementation. [0052] Referring initially to
FIG. 3A, as represented by block 302, at some point in
time an access terminal in a network registers at an
access point. For example, in FIG. 1 a registration
controller 122 of the access terminal 102 may send a
registration message to a transceiver (not shown) of
the access point 104. [0053] As represented by block
304, the network node 108 may receive a registration
request as a result of the registration of the access
terminal 102. Forexample, in FIG. 1 the access point
104 may send a registration request to the
registration controller 120 (e.g., via a backhaul).
[0054] As represented by block 306, the network node
108 (e.g., the list generator 110) provides a list of
identifiers (e.g., list 112 stored in a data memory)
that may be used in conjunction with paging and/or
registration operations of the nodes of the system
100. In particular, the list 112 may comprise a paging
set that identifies (directly or indirectly) one or
more access points that are to page the access
terminal 102. In some implementations this may involve
identifying the access points that will page the
access terminal 102 according to the network's
standard paging rules (e.g., tracking area-based
rules, zone-based rules, distance-based rules). [0055]
As discussed herein, the list 112 may include
different types of identifiers. As a specific example,
a first type of identifier may comprise an identifier
of an individual node (e.g., a cell identifier or a
sector identifier) or an identifier of a subscriber
group (e.g. a closed subscriber group). In addition, a
second type of identifier may relate to a zone (e.g.,
the identifier may comprise a tracking area
identifier, a location area identifier, a routing area
identifier, and so on), a subscriber group (e.g., the
identifier may comprise an identifier of a subscriber
group), a location of an access terminal, and so on.
Other types of identifiers may be employed in various
implementations . [0056] The list generator 110 may
generate the list 112 in various ways and based on
various criteria. Several examples of how the list 112
may be generated follow. It should be appreciated that
the list 112 may be generated based on one or more of
these techniques and other techniques. [0057] In some
aspects the list 112 may be generated based on where
the access terminal 102 last registered or previously
established a connection (e.g., based on the identity
of the node where the registration or connection
occurred, a last known paging zone or subscriber set
of the access terminal 102, etc.). For example, the
list generator110 may maintain a database from which
the list generator 110 may determine neighbors (e.g.,
neighboring nodes or zones) of a given node, zone,
tracking area, subscriber set, and so on.
Alternatively, the network node 108 may communicate
with a given node to obtain a neighbor list from that
node. The list generator 110 may then add identifiers
(e.g., zones, node identifiers, etc.) associated with
these neighbors to the list 112. In some aspects, if
the access terminal 102 is registered at a macro node,
the list generator 110 may exclude any nodes from an
underlay network (e.g., femto nodes and pico nodes)
from the list 112. Conversely, if the access terminal
is registered at a femto node or pico node, the list
generator 110 may exclude from the list 112 any macro
nodes that are not immediate neighbors of the femto
node or pico node. [0058] In some aspects the list 112
may be generated based on a location of the access
terminal 102. For example, the list generator 110 may
determine the location of the access terminal 102
(e.g., based on signal from the access terminal 102)
and elect to sends page requests to the access points
near that location. Thus, in this case, identifiers of
zones or node in that vicinity may be added to the
list 112. In some aspects the location of the access
terminal 102 may be estimated based on where the
access terminal 102 last registered or based on a last
known paging zone of the access terminal 102. [0059]
In some aspects the entries in the list 112 may be
based on the mobility of the access terminal 102.
Here, the list generator 110 may be configured to
determine the mobility of the access terminal 102
(e.g., based on where the access terminal 102
registers) and/or receive mobility information from
the access terminal 102. If the access terminal 102 is
a high mobility node, its may be desirable to page the
access terminal 102 via an overlay network.
Consequently, in such a case, the list generator 110
may add one or more zone identifiers (e.g.,
corresponding to the zones that provide coverage in
the vicinity of the access terminal 102) to the list
112. Conversely, if the access terminal 102 is a low
mobility node, its may be desirable to page the
accessterminal 102 via an underlay network. In such a
case, the list generator 110 may add one or more node
identifiers (e.g., corresponding to the femto nodes or
pico nodes in the vicinity of the access terminal 102)
to the list 112. From the above, it should be
appreciated that a size of a paging area for the
access terminal 102 may be based on the mobility of
the access terminal 102. [0060] In some aspects the
list 112 may be generated based on how frequently the
access terminal 102 is paged. For example, the list
generator 110 may cooperate with the paging controller
118 to determine how frequently the access terminal
102 is being paged. A determination may then be made
to page the access terminal 102 in a given area when
it is being paged infrequently, and page the access
terminal 102 in a smaller area when it is being paged
more frequently to reduce the registration load in the
network. The list generator 110 may therefore add
identifiers (e.g., zones, node identifiers, etc.)
associated with these different paging areas to the
list 112, as appropriate. Thus, a size of a paging
area for the access terminal 102 may be inversely
related to how frequently the access terminal 102 is
paged. [0061] Similarly, in some aspects the list 112
may be generated based on one or more applications
associated with the access terminal 102. For example,
the list generator 110 may maintain information (e.g.,
based on information received from the access terminal
102 or another node) that indicates which applications
are associated with (e.g., currently active on) the
access terminal 102. Here, it may be determined that
some applications will result in a node being paged
more frequently than other applications. In addition,
it may be determined that some nodes are better suited
for (e.g., more efficient in) paging some types of
applications. Thus, the list generator 110 may add
identifiers (e.g., zones, node identifiers, etc.)
associated with larger and smaller paging areas or
different nodes to the list 112, as appropriate.
[0062] In some aspects the list 112 may be generated
based on the time of day. For example, the list
generator 110 may maintain information (e.g., based on
signalsreceived from the access terminal 102 or
registration information) that indicates where (e.g.,
which zone, etc.) the access terminal typically is at
certain times of day. The list generator 110 may
therefore add identifiers (e.g., zones, node
identifiers, etc.) associated with these locations,
etc., to the list 112. [0063] In some aspects the list
112 may be generated based on an association of the
access terminal 102 with one or more other nodes
(e.g., a home node). For example, the list generator
110 may maintain information (e.g., based on
information received from the access terminal 102 or
another network node) that indicates where the access
terminal 102 should be paged when the access terminal
102 is associated with a particular node. The list
generator 110 may then add corresponding identifiers
(e.g., zones, node identifiers, etc.) to the list 112,
as appropriate, based on this information. [0064] In
some aspects the list 112 may be generated based on a
frequency band over which the access terminal 102 is
paged. For example, the list generator 110 may add
identifiers (e.g., zones, node identifiers, etc.) for
nodes that page on the designed frequency bands to the
list 112, as appropriate. [0065] As represented by
block 308 of FIG. 3, the network node 108 (e.g., the
list generator 110) sends the list 112 to the access
terminal 102. For example, the access point 104 may
forward a message including the contents of the list
112 to the registration controller 122 as represented
by line 142 in FIG. 1. [0066] As represented by block
310, at some point in time the network node 108 (e.g.,
the paging controller 118) will determine that the
access terminal 102 needs to be paged. For example, a
call may have been placed to the access terminal 102
or data destined for the access terminal 102 may have
been received. [0067] As represented by block 312 of
FIG. 3B, the network node 108 sends a page request to
each access point identified by the list 112. For
example, if the list 112 includes a zone identifier,
the paging controller 118 may send a page request to
each access point associated with the zone. Similarly,
if the list includes an individual nodeidentifier, the
paging controller 118 may send a page request to that
node. If the list includes a subscriber group
identifier, the paging controller 118 may send a page
request to each access point associated with that
subscriber group. [0068] As represented by block 314,
each access point that receives a page request pages
the access terminal 102 at an appropriate time. For
example, upon receiving a page request, a paging
controller 124 of the access point 106 may cause a
transceiver 126 (e.g., comprising a receiver 128 and a
transmitter 130) to send a page. [0069] The access
terminal 102 receives the page via its own transceiver
132 (e.g., comprising a receiver 134 and a transmitter
136). The access terminal 102 may then commence
page-related processing. For example, the access
terminal 102 (e.g., a communication processor 138) may
cause a page response to be sent to the network node
108. [0070] As represented by block 316, at some point
in time the access terminal 102 (e.g., a node
identifier 140) may identify a second access point.
For example, as the access terminal 102 moves within a
network, the access terminal 102 (e.g., the receiver
134) may receive a pilot signal from another access
point. That is, as the access terminal 102 approaches
the access point, the signal strength of the received
pilot signal may eventually exceed a threshold that is
deemed sufficient to establish reliable communication
with the access point. The access terminal 102 may
then elect to idle on the second access point. [0071]
The access terminal also may receive information
broadcast by the second access point via the pilot or
some other signal. For example, in FIG. 1 the access
point 106 (e.g., the transmitter 130) may broadcast
node information such as an identifier associated with
the access point 106 (e.g., a zone identifier, a node
identifier, a cell identifier, a subscriber group
identifier, etc.). In addition, as discussed in more
detail below in conjunction with FIGS. 5 and 6, the
access point 106 may broadcast one or more indications
relating to how an access terminal should register to
receive pagesfrom the access point 106 and whether the
access point 106 may page the access terminal. [0072]
As represented by block 318, the access terminal 102
determines whether any identifiers associated with the
second access point are in the list received from the
network node 108 (e.g., corresponding to list 112).
For example, the registration controller 122 may
compare the identifiers in the list received from the
network node 108 with an identifier of the first type
received from the access point 106 and/or an
identifier of the second type received from the access
point 106 at block 316. [0073] As represented by block
320, the access terminal 102 then determines whether
to register at the second access point based on the
determination of block 318. For example, if the access
point 106 is identified by the list received from the
network node 108, the registration controller 122 may
elect to not register at the access point 106 since
the network node 108 will cause the access point 106
to page the access terminal 102 when necessary. [0074]
As mentioned above, the list provided by the network
for paging a given access terminal may be based on a
list (e.g., a suggested paging set) provided by that
access terminal. FIG. 4 illustrates sample operations
that may be performed by a network node and an access
terminal that generate such lists. [0075] As
represented by block 402, the access terminal 102
provides a list of identifiers in conjunction with
registration of the access terminal 102. Here, the
list generator 114 may identify a set of nodes (e.g.,
zones, cells, sectors, etc.) that the access terminal
102 wished to be paged by and then add associated
identifiers to the list 116. As discussed above, the
list 116 may comprise a forward-looking list that
identifies nodes that the access terminal 102 is
likely to idle on in the relatively near future. The
access terminal 102 may include the contents of the
list in a registration message (e.g., a registration
request) sent by the registration controller 122 as
represented by line 144 inFIG. 1, or the access
terminal 102 may send the list to the network node 108
in some other manner. [0076] The list 116 may include
different types of identifiers. For example, as in the
list 112, the list 116 may include a first type of
identifier that comprises an identifier of an
individual node or an identifier of a subscriber
group. In addition, the list 116 may include a second
type of identifier that relates to a zone, a
subscriber group, a location of an access terminal,
and so on. Other types of identifiers may be employed
in various implementations. [0077] The list generator
114 may generate the list 116 in various ways and
based on various criteria. Several examples of how the
list 116 may be generated follow. It should be
appreciated that the list 116 may be generated based
on one or more of these techniques and other
techniques. [0078] As described in more detail below
in conjunction with FIG. 7, in some aspects the list
116 may be generated based on whether the access
terminal 108 is close to a specified node. For
example, the list generator 114 may add an identifier
of the home femto node of the access terminal 102 to
the list in the event the access terminal 102 (e.g.,
the receiver 134) receives radio frequency ("RF")
signals from the home femto node or if the access
terminal determines that it is near (e.g., has entered
the coverage area of) another node (e.g., a home macro
node) that is in the vicinity of the home femto node.
Here, an identifier of the home femto node may
comprise, for example, a node identifier (e.g., a cell
identifier) or a subscriber group identifier. [0079]
In some aspects the list 116 may include identifiers
of neighboring nodes of the access terminal 102 or a
nearby node (e.g., access point 106). For example, the
access terminal 102 (e.g., the receiver 134) may
receive information that identifies at least one
neighbor node. This information may be received in
various ways. For example, in some cases the access
terminal 102 may receive a neighbor list from the
network node 108 (e.g., a mobility manager that
currently manages paging for theaccess terminal 102).
In some cases the access terminal 102 (e.g., the
receiver 134) may detect radio frequency signals from
neighboring nodes, then identify the nodes that sent
the signals and add identifiers associated with those
nodes to the list 116. In some cases the access
terminal 102 may receive a neighbor list from the
nearby node (e.g., access point 106). [0080] The list
116 also may be defined in a similar manner as the
list 112. Briefly, the list 116 may be generated based
on one or more applications associated with the access
terminal 102. The list 116 may be generated based on
the time of day. The list 116 may be generated based
on an association of the access terminal 102 with one
or more other nodes. The list 116 may be generated
directly based on a frequency band over which the
access terminal 102 is paged. Implementation details
of these examples may be similar in some aspects to
comparable details discussed above at FIG. 3. [0081]
Also as above, in some aspects the list 116 may be
generated based on where the access terminal 102 last
registered or previously established a connection. As
discussed above, the list generator 114 may maintain a
database from which the list generator 114 may
determine neighbors (e.g., neighboring nodes or zones)
of a given node, zone, tracking area, subscriber set,
and so on. Alternatively, the access terminal 102 may
communicate with the corresponding nodes to obtain
neighbor lists from these nodes. Again, if the access
terminal 102 is registered at a macro node, the list
generator 114 may exclude from the list 116 any nodes
from an underlay network, while if the access terminal
102 is registered at a femto node or pico node, the
list generator 114 may exclude from the list 116 any
macro nodes that are not neighbors of the femto node
or pico node. In some cases, when the access terminal
102 is idling on a femto node, the access terminal 102
may automatically add a macro neighbor of the femto
node to the list 116 since the access terminal 102 may
likely move out of the coverage of the femto node and
into the coverage of the macro.[0082] In some aspects
the list 116 may be generated based on a location of
the access terminal 102. For example, the list
generator 110 may determine identifiers of zones or
nodes in the vicinity of that location and add these
identifiers to the list 116. Again, the location of
the access terminal 102 may be estimated based on
where the access terminal 102 last registered or based
on a last known paging zone of the access terminal
102. [0083] In some aspects the entries in the list
116 may be based on the mobility of the access
terminal 102. As discussed above, a high mobility
access terminal may be paged via an overlay network,
while a low mobility access terminal may be paged via
an underlay network. Thus, the size of a paging area
for the access terminal 102 may be based on the
mobility of the access terminal 102. [0084] In some
aspects the list 116 may be generated based on how
frequently the access terminal 102 is paged. For
example, the access terminal 102 may be paged over a
larger area (e.g., by selecting the overlay network
for the list 116) when it is being paged infrequently,
and paged over a smaller area (e.g., by selecting a
portion of an underlay network for the list 116) when
it is being paged more frequently to reduce the
registration load in the network. [0085] In some
aspects the list 116 is restricted to only include
nodes from a single zone. For example, when the access
terminal 102 adds a node identifier to the list, the
access terminal 102 may be able to determine which
zone the node is associated with (e.g., based on
information included in a neighbor report or
information provided by the node). In this case, the
list generator 114 may elect to not add an identifier
to the list 116 if that identifier is associated with
a different zone than the other identifiers in the
list 116. In some cases, however, the access terminal
102 may not know which zone a node is associated with.
In such cases, the list generator 114 may initially
add the corresponding identifier to the list 116. In
the event the access terminal 102 later tries to
access this node and discovers that the node is in a
different zone, the list generator 114may then rebuild
the list by identifying nodes in the new zone and
putting identifiers of those nodes in the list 116.
[0086] As represented by block 404 of FIG. 4, the
network node 108 receives the list sent by the access
terminal 102. For example, the information from the
list 116 may be received in conjunction with a
registration request (e.g., in the same or a different
message) received via the access point 104. [0087] As
represented by block 406, the network node 108 (e.g.,
the list generator 110) commences determining a paging
set for paging the access terminal 102. In some cases,
the network node 108 may generate a paging set
according to the network's standard paging rules
(e.g., tracking area-based rules, zone-based rules,
distance-based rules). In addition, or alternatively,
the paging set may be generated using the techniques
described above in conjunction with defining the list
112. In some cases, the paging set may be defined
(e.g., obtained) from the list received at block 404.
In some aspects, the paging set may include one or
more types of identifiers as taught herein. [0088] As
represented by block 408, the network node 108 (e.g.,
the list generator 110) may take into account the list
received from the access terminal 108 when identifying
a final set of nodes for paging the access terminal
108. The degree to which the final set of nodes is
based on the received list may be different under
different circumstances. [0089] In some cases the
final set on nodes includes all of the nodes
identified by the received list. In these cases, the
final set of nodes may or may not include nodes that
were not on the received list. For example, in some
cases the final set of nodes may simply equate to the
received list. In some cases the final set of nodes
may include additional nodes. For example, the network
node 108 may substitute a corresponding zone for a
node identified by the received list. The network node
108 also may add nodes from a paging set derived at
block 406 to the nodes identified by the received
list.[0090] In some cases the final set of nodes may
not include all of the nodes identified by the
received list. That is, the network node 108 may elect
to not page at one or more nodes, zones, etc.,
identified by the received list. For example, the
network node 108 may remove entries that cannot be
paged or that are associated with different zones. In
addition, the network node 108 may limit the number of
entries in the final set of nodes. In some cases, the
deletion of any entries in the received list by the
network node 108 may override the entries in any lists
maintained by the access terminal 102. [0091] As
represented by block 410, the network node 108 sends a
new list that is defined based on the final set of
nodes to the access terminal 102. The operations of
block 410 may thus correspond to the operations of
block 308. As above, the new list may include
different types of identifiers associated with the
final set of nodes. Thus, in view of the above, the
new list received by the access terminal 102 may
identify one or more of the nodes identified in the
list the access terminal 102 sent to the network node
at block 402. The access terminal 102 may then use the
new list to determine whether it needs to register at
a given access point (e.g., as described above at
blocks 316 - 320). [0092] As represented by block 412,
as necessary, the network node 108 sends a page
request to each node in the final set of nodes (i.e.,
corresponding to the identifiers in the new list) so
that these nodes will page the access terminal 102.
These operations therefore correlate to the operations
of blocks 310 - 314 described above. Thus, if the new
list includes a zone identifier, the paging controller
118 may send a page request to each access point
associated with the zone. If the new list includes an
individual node identifier, the paging controller 118
may send a page request to that node. If the new list
includes a subscriber group identifier, the paging
controller 118 may send a page request to each access
point associated with that subscriber group. [0093]
Referring now to FIGS. 5 and 6, in some
implementations a node (e.g., an access point) may
advertise an indication relating to how that node
performs paging and/or whether/how another node (e.g.,
an access terminal) may register at that node. Insome
aspects, such operations may relate to a scenario
where an access point advertises an indication that a
specific type of identifier should be used for
registration. In some aspects, such operations may
relate to a scenario where an access point advertises
an indication that implies that the access point will
not page another node unless that node requests to be
paged by that access point. In some aspects, such
operations may relate to a scenario where an access
point advertises an indication that implies that the
access point will not induce other nodes to page a
node. Through the use of such schemes, the network
(e.g., an MME) may in some aspects be relieved of
having to distinguish between nodes of an overlay
network and nodes of an underlay network (e.g., the
network need not keep track of which access terminal
are allowed to access a restricted femto node). In
addition, in some aspects such schemes may relieve an
overlay node of the burden of keeping track of which
underlay nodes are deployed within the coverage area
of the overlay node. FIG. 5 describes sample
operations that may be performed by an access point
such as the access point 106 of FIG. 1. FIG. 6
describes sample operations that may be performed by
an access terminal such as the access terminal 102 of
FIG. 1. [0094] As represented by block 502, the access
point 106 (e.g., an identifier determiner 146)
determines different types of identifiers that may be
used in conjunction with registering at the access
point 106. For example, this information may be
obtained from another node and/or maintained in a data
memory (not shown) at the access point 106. Here, a
first type of identifier may comprise an individual
node identifier assigned to the access point 106 or a
subscriber group to which the access point 106
belongs. In addition, a second type of identifier may
relate to a zone or a subscriber group with which the
access point 106 is associated, a location of the
access point 106 or an access terminal, and so on.
Other types of identifiers may be employed in various
implementations.[0095] As represented by block 504,
the access point 106 (e.g., identifier determiner 146)
determines whether to use one of the identifier types
for registration. For example, the access point 106
may only allow registration through the use of a first
type of identifier. In this case, zone-based
registration, distance-based registration, and other
registration schemes that rely on the second type of
identifier may be disabled at the node. Hence, an
access terminal wishing to be paged by the access
point 106 may be required to either register directly
at the access point 106 or include an identifier of
the first type that identifies the access point 106 in
a suggested paging set. [0096] The determination of
block 504 may be based on various criteria. For
example, in some aspects the determination may be
based on configuration information the access point
106 received from the network node 108 (e.g., a
configuration manager such as an MME). Such
configuration information may specify, for example,
which type of identifier should be specified for use
by the access point 106. In some aspects the
determination may be based on a node type of the
access point 106. For example, nodes for an underlay
network or restricted nodes (e.g., femto nodes and
pico nodes) may be configured to only permit use of
the first type of identifier, while nodes for an
underlay network (e.g., macro nodes) may be configured
to allow use of any type of identifier. In some
aspects the determination may involve determining
whether the access point 106 is part of a paging set
of nodes (e.g., whether the access point is associated
with a paging zone). Here, if the access point 106 is
not part of such a set, the access point 106 may be
configured to only permit use the first type of
identifier. Conversely, if the access point 106 is
part of such a set, the access point 106 may be
configured to allow use of any type of identifier.
[0097] As represented by block 506, the access point
106 (e.g., the transmitter 130) may advertise an
indication (e.g., an SPS bit in a message) that is
indicative of the determination of block 504. For
example, the indication may imply that the first type
of identifier and not the second type of identifier is
to be used for registration. Also, insome aspects the
indication may imply that the access point 106 will
not page another node unless that node requests to be
paged by the access point 106 (e.g., by registering at
that access point or by including that access point in
a suggested paging set). In addition, in some aspects
the indication may imply that the access point 106
will not induce other nodes (e.g., neighboring access
points) to page a node. In other words, the access
point 106 will not fan-out page requests (i.e., in a
network where access points are allowed fan-out page
requests to other access points). In some aspects, the
indication may imply that certain types of
registration schemes are disabled at the access point
106. For example, when the second type of identifier
relates to distance-based registration whereby a
decision to register is based on the current location
of an access terminal, the indication may indicate
that such distance-based registration is disabled.
Also, in some cases the indication may be set to a
value defined for a given identifier (e.g., the
indication may be set to the GCI of the access point
106). [0098] As represented by block 508, in some
cases the access point 106 (e.g., the transmitter 130)
may advertise a list that identifies the neighbor
nodes (e.g., macro nodes, femto nodes, pico nodes) of
the access point 106. As mentioned above, this
information may be used by the access terminal 102 or
the network node 108 to generate a list for paging the
access terminal 102. [0099] Referring now to FIG. 6,
as represented by block 602, at some point in time an
access terminal may receive an indication relating to
registration as discussed above in conjunction with
FIG. 5. For example, when the access terminal 102 is
close enough to the access point 106, the access
terminal 102 may receive a broadcast signal (e.g., a
pilot) that includes the indication. [00100] As
represented by block 604, in the event the access
terminal 102 wishes to be paged by the access point
106, the access terminal 102 (e.g., the list generator
114) may define a suggested paging set (e.g. list 116)
as taught herein. In this case, thesuggested paging
set may be defined to include an identifier of the
access point 106, where the identifier is of the
specified type. [00101] As represented by block 606,
the access terminal 102 may then provide the suggest
paging set to the network node 108. In some cases, the
suggested paging set may be provided to the network
node 108 in conjunction with registration of the
access terminal 102 (e.g., at another access point) as
discussed herein. Once, the network node 108 receives
the suggested paging set, the network node 108 may
cause the access point 106 to page the access terminal
102, whenever paging is indicated. [00102] In
addition, as represented by block 608, the access
terminal 102 may receive a list of identifiers from
the network node 108. This list may thus include the
identifier of the access point 106 from the suggested
paging set. Consequently, if the access terminal 102
revisits the access point 106 in the near future, the
access terminal 102 may not need to register again
since the access point 106 was indicated in the last
SPS sent to the network node 108. The use of a
forward-looking SPS thus allows the access terminal
102 to reduce its registration load. [00103] As
mentioned above, an SPS may be used in conjunction
with other types of registration triggers (e.g.,
zone-based, distance-based). For example, in the
absence of a received indication as discussed above
(hereafter referred to as an SPS bit, for
convenience), an access terminal may follow standard
distance-based or zone-based registration triggers.
However, an access terminal may not register based on
a distance or zone trigger if the new access point is
already in the SPS. In addition, an access terminal
may register based on an SPS bit trigger if the new
access point is not in the SPS, even if a distance or
zone trigger is not indicated. Also, in some aspects
registering in response to an SPS bit may set an
access terminal's distance parameter to zero. Thus,
registration may be triggered as soon as the access
terminal leaves this access point, unless overridden
by the SPS. In some cases, other types of triggers
(e.g., SID-based, NID-based, inactivity-based) may not
be overridden by an SPS bit trigger.[00104] In some
cases, an access terminal may elect to reregister if
it determines that the paging reliability associated
with the last SPS sent to the network is less than
(e.g., by a threshold amount) the paging reliability
associated with a desired SPS generated by the access
terminal. In some cases, another prerequisite to such
a re-registration may be that the paging reliability
associated with the last SPS is below a threshold
value. [00105] FIG. 7 illustrates several operations
that an access terminal may perform to define an SPS
(e.g., list 116). As represented by block 702, at some
point in time, an access terminal will identify a node
to be added to its SPS. For example, the access
terminal may maintain its SPS by adding the strongest
access point (e.g., a sector of the access point) it
hears to the SPS and/or by adding the access point on
which the access terminal is currently idling to the
SPS. [00106] As represented by blocks 704 and 706, the
access terminal also may add the neighbors of that
access point to the SPS. For example, if the access
point is advertising an indication as described above
at FIG. 5 (e.g., an SPS bit) at block 704, the access
terminal may add the neighbors of that access point to
the SPS (e.g., since the access point may not support
fan-out). [00107] In some implementations, an access
terminal may be able to infer the need for an SPS
based on one or more of the parameter settings of
distance, zone, sector identifier ("SID"), and network
identifier ("NID"). In such implementations, the
access point may not transmit an SPS indication over
the air. [00108] Also, if the SPS is not needed (e.g.,
when the access terminal is idling on a macro node),
there may be no need to add the neighbors of the macro
node to the SPS since those neighbors may
automatically page the access terminal based on
standard paging rules (e.g., tracking area-based,
zone-based, distance-based). [00109] As represented by
block 708, in some cases an access terminal may
optimize its SPS for the home femto node of the access
terminal. For example, if, at block 710, the access
terminal is currently registered at the home macro
cell (e.g., the macro cellwhich is the strongest
neighbor of its home femto node), then the access
terminal may automatically add the home femto node to
its SPS at block 712. Also, if the access terminal can
hear its home femto node at block 714, the access
terminal may automatically add the home femto node to
the SPS at block 712. [001 10] Various provisions may
be employed to manage the number of entries in the
SPS. For example, in the event the signal of an access
point listed in the SPS remains too weak for a period
of time (e.g., the carrier-to-interference ratio
associated with the access point is below a threshold
level) the access point (and optionally any neighbors
added with this access point) may be dropped from the
SPS. Here, a timer may commence counting when the
access point signal falls below the designated
threshold and continue counting as long as this
condition holds. The access point may then be dropped
from the SPS if a defined count is reached. In some
cases, an access point that may otherwise be dropped
from the SPS may instead be retained in the SPS. For
example, a designated access point may remain in the
SPS if it is a neighbor of some other access point
(e.g., whereby it is likely that the access terminal
will likely visit the designated access point in the
near future). Furthermore, if the SPS reaches its size
limit, one or more access points may be dropped based
on some criterion or threshold (e.g., the access
points with the longest running timers may be
dropped). In some cases an access point may be dropped
from the SPS when the access terminal registers at a
new access point that does not advertise an SPS bit
(or some other similar indication). In some cases an
access point may be dropped from the SPS based on the
access terminal determining that it would be paged by
the access point due to standard paging rules (e.g.,
tracking area, zone, distance). [00111] The SPS also
may be stored at a mobility manager (e.g., network
node 108) such as a mobility manager entity ("MME") or
a session reference network controller ("SRNC"). The
access terminal may communicate the SPS to the
mobility manager when the strongest access point
detected by the access terminal was not in the last
SPSsent to the mobility manager, and the access
terminal needs to use the SPS (e.g. the SPS bit is
indicated for the sector). The mobility manager may
then use the newly received SPS to overwrite the
current SPS stored at the mobility manager. [00112] In
some aspects, the transfer of the SPS from the access
terminal to the mobility manager may be optimized. For
example, the access terminal may only send the delta
(e.g., the addition or deletion of a cell) between the
last SPS and the current one. Also, the access
terminal may list a cell (or sector, or access point)
and a zone/distance, rather than list each cell
explicitly. In addition, the SPS may specify a given
node plus its neighbors, rather than list all
neighbors explicitly. [00113] As mentioned above,
paging and registration schemes as taught herein may
be employed in a network that includes macro and femto
coverage. FIGS. 8 and 9 illustrate examples of such a
deployment. [00114] FIG. 8 illustrates several aspects
of a wireless communication system 800 



comprising multiple cells 802, such as, for example,
macro cells 802A - 802G, with each cell being serviced
by a corresponding access point 804 (e.g., access
points 804A - 804G). Thus, the macro cells 802 may
correspond to the macro coverage areas 204 of FIG. 2.
As shown in FIG. 8, access terminals 806 (e.g., access
terminals 806A - 806L) may be dispersed at various
locations throughout the system over time. Each access
terminal 806 may communicate with one or more access
points 804 on a forward link ("FL") and/or a reverse
link ("RL) at a given moment, depending upon whether
the access terminal 806 is active and whether it is in
soft handoff, for example. The wireless communication
system 800 may provide service over a large geographic
region. For example, macro cells 802A - 802G may cover
a few blocks in a neighborhood or several square miles
in rural environment. [00115] FIG. 9 is an example of
a system 900 that illustrates how one or more femto
nodes may be deployed within a network environment
(e.g., the system 800). The system 900 includes
multiple femto nodes 910 (e.g., femto nodes 910A and
910B)installed in a relatively small area coverage
network environment (e.g., in one or more user
residences 930). Each femto node 910 may be coupled to
a wide area network 940 (e.g., the Internet) and a
mobile operator core network 950 via a DSL router, a
cable modem, a wireless link, or other connectivity
means (not shown). [00116] The owner of a femto node
910 may subscribe to mobile service, such as, for
example, 3G mobile service, offered through the mobile
operator core network 950. In addition, an access
terminal 920 may be capable of operating both in macro
environments and in smaller area coverage (e.g.,
residential) network environments. In other words,
depending on the current location of the access
terminal 920, the access terminal 920 may be served by
a macro cell access point 960 associated with the
mobile operator core network 950 or by any one of a
set of femto nodes 910 (e.g., the femto nodes 910A and
910B that reside within a corresponding user residence
930). For example, when a subscriber is outside his
home, he may be served by a standard macro access
point (e.g., access point 960) and when the subscriber
is near or inside his home, he may be served by a
femto node (e.g., node 910A). Here, a femto node 910
may be backward compatible with legacy access
terminals 920. [00117] As mentioned above, a node
(e.g., a femto node) may be restricted in some
aspects. For example, a given femto node may only
provide certain services to certain access terminals.
In deployments with so-called restricted (or closed)
association, a given access terminal may only be
served by the macro cell mobile network and a defined
set of femto nodes (e.g., the femto nodes 910 that
reside within the corresponding user residence 930).
In some implementations, a node may be restricted to
not provide, for at least one node, at least one of:
signaling, data access, registration, paging, or
service. [00118] In some aspects, a restricted femto
node (which may also be referred to as a Closed
Subscriber Group Home NodeB) is one that provides
service to a restricted provisioned set of access
terminals. This set may be temporarily or
permanentlyextended as necessary. In some aspects, a
Closed Subscriber Group ("CSG") may be defined as the
set of access points (e.g., femto nodes) that share a
common access control list of access terminals. A
channel on which all femto nodes (or all restricted
femto nodes) in a region operate may be referred to as
a femto channel. [00119] Various relationships may
thus exist between a given femto node and a given
access terminal. For example, from the perspective of
an access terminal, an open femto node may refer to a
femto node with no restricted association (e.g., the
femto node allows access to any access terminal). A
restricted femto node may refer to a femto node that
is restricted in some manner (e.g., restricted for
association and/or registration). A home femto node
may refer to a femto node on which the access terminal
is authorized to access and operate on (e.g.,
permanent access is provided for a defined set of one
or more access terminals). A guest femto node may
refer to a femto node on which an access terminal is
temporarily authorized to access or operate on. An
alien femto node may refer to a femto node on which
the access terminal is not authorized to access or
operate on, except for perhaps emergency situations
(e.g., 9 11 calls). [00120] From a restricted femto
node perspective, a home access terminal may refer to
an access terminal that is authorized to access the
restricted femto node (e.g., the access terminal has
permanent access to the femto node). A guest access
terminal may refer to an access terminal with
temporary access to the restricted femto node (e.g.,
limited based on deadline, time of use, bytes,
connection count, or some other criterion or
criteria). An alien access terminal may refer to an
access terminal that does not have permission to
access the restricted femto node, except for perhaps
emergency situations, for example, such as 9 11 calls
(e.g., an access terminal that does not have the
credentials or permission to register with the
restricted femto node). [00121] For convenience, the
disclosure herein describes various functionality in
the context of a femto node. It should be appreciated,
however, that a pico node mayprovide the same or
similar functionality for a larger coverage area. For
example, a pico node may be restricted, a home pico
node may be defined for a given access terminal, and
so on. [00122] A wireless multiple-access
communication system may simultaneously support
communication for multiple wireless access terminals.
Each terminal may communicate with one or more access
points via transmissions on the forward and reverse
links. The forward link (or downlink) refers to the
communication link from the access points to the
terminals, and the reverse link (or uplink) refers to
the communication link from the terminals to the
access points. This communication link may be
established via a single-in-single-out system, a
multiple -in-multiple-out ("MIMO") system, or some
other type of system. [00123] A MIMO system employs
multiple (NT) transmit antennas and multiple (NR)
receive antennas for data transmission. A MIMO channel
formed by the NT transmit and NR receive antennas may
be decomposed into Ns independent channels, which are
also referred to as spatial channels, where Ns
mm{Nt,NR}. Each of the Ns independent channels
corresponds to a dimension. The MIMO system may
provide improved performance (e.g., higher throughput
and/or greater reliability) if the additional
dimensionalities created by the multiple transmit and
receive antennas are utilized. [00124] A MIMO system
may support time division duplex ("TDD") and frequency
division duplex ("FDD"). In a TDD system, the forward
and reverse link transmissions are on the same
frequency region so that the reciprocity principle
allows the estimation of the forward link channel from
the reverse link channel. This enables the access
point to extract transmit beam-forming gain on the
forward link when multiple antennas are available at
the access point. [00125] The teachings herein may be
incorporated into a node (e.g., a device) employing
various components for communicating with at least one
other node. FIG.10 depicts several sample components
that may be employed to facilitate communication
between nodes. Specifically, FIG. 10 illustrates a
wireless device 1010 (e.g., an access point) and a
wireless device 1050 (e.g., an access terminal) of a
MIMO system 1000. At the device 1010, traffic data for
a number of data streams is provided from a data
source 1012 to a transmit ("TX") data processor 1014.
[00126] In some aspects, each data stream is
transmitted over a respective transmit antenna. The TX
data processor 1014 formats, codes, and interleaves
the traffic data for each data stream based on a
particular coding scheme selected for that data stream
to provide coded data. [00127] The coded data for each
data stream may be multiplexed with pilot data using
OFDM techniques. The pilot data is typically a known
data pattern that is processed in a known manner and
may be used at the receiver system to estimate the
channel response. The multiplexed pilot and coded data
for each data stream is then modulated (i.e., symbol
mapped) based on a particular modulation scheme (e.g.,
BPSK, QSPK, M-PSK, or M-QAM) selected for that data
stream to provide modulation symbols. The data rate,
coding, and modulation for each data stream may be
determined by instructions performed by a processor
1030. A data memory 1032 may store program code, data,
and other information used by the processor 1030 or
other components of the device 1010. [00128] The
modulation symbols for all data streams are then
provided to a TX MIMO processor 1020, which may
further process the modulation symbols (e.g., for
OFDM). The TX MIMO processor 1020 then provides N T
modulation symbol streams to NT transceivers ("XCVR")
1022A through 1022T. In some aspects, the TX MIMO
processor 1020 applies beam-forming weights to the
symbols of the data streams and to the antenna from
which the symbol is being transmitted. [00129] Each
transceiver 1022 receives and processes a respective
symbol stream to provide one or more analog signals,
and further conditions (e.g., amplifies, filters,
andupconverts) the analog signals to provide a
modulated signal suitable for transmission over the
MIMO channel. NT modulated signals from transceivers
1022A through 1022T are then transmitted from NT
antennas 1024A through 1024T, respectively. [00130] At
the device 1050, the transmitted modulated signals are
received by NR antennas 1052A through 1052R and the
received signal from each antenna 1052 is provided to
a respective transceiver ("XCVR") 1054A through 1054R.
Each transceiver 1054 conditions (e.g., filters,
amplifies, and downconverts) a respective received
signal, digitizes the conditioned signal to provide
samples, and further processes the samples to provide
a corresponding "received" symbol stream. [00131] A
receive ("RX") data processor 1060 then receives and
processes the NR received symbol streams from NR
transceivers 1054 based on a particular receiver
processing technique to provide NT "detected" symbol
streams. The RX data processor 1060 then demodulates,
deinterleaves, and decodes each detected symbol stream
to recover the traffic data for the data stream. The
processing by the RX data processor 1060 is
complementary to that performed by the TX MIMO
processor 1020 and the TX data processor 1014 at the
device 1010. [00132] A processor 1070 periodically
determines which pre-coding matrix to use (discussed
below). The processor 1070 formulates a reverse link
message comprising a matrix index portion and a rank
value portion. A data memory 1072 may store program
code, data, and other information used by the
processor 1070 or other components of the device 1050.
[00133] The reverse link message may comprise various
types of information regarding the communication link
and/or the received data stream. The reverse link
message is then processed by a TX data processor 1038,
which also receives traffic data for a number of data
streams from a data source 1036, modulated by a
modulator 1080, conditioned by the transceivers 1054A
through 1054R, and transmitted back to the device
1010.[00134] At the device 1010, the modulated signals
from the device 1050 are received by the antennas
1024, conditioned by the transceivers 1022,
demodulated by a demodulator ("DEMOD") 1040, and
processed by a RX data processor 1042 to extract the
reverse link message transmitted by the device 1050.
The processor 1030 then determines which pre-coding
matrix to use for determining the beam-forming weights
then processes the extracted message. [00135] FIG. 10
also illustrates that the communication components may
include one or more components that perform paging
and/or registration control operations as taught
herein. For example, a paging control component 1090
may cooperate with the processor 1030 and/or other
components of the device 1010 to send/receive paging
and/or registration signals to/from another device
(e.g., device 1050) as taught herein. Similarly, a
paging control component 1092 may cooperate with the
processor 1070 and/or other components of the device
1050 to send/receive paging and/or registration
signals to/from another device (e.g., device 1010). It
should be appreciated that for each device 1010 and
1050 the functionality of two or more of the described
components may be provided by a single component. For
example, a single processing component may provide the
functionality of the paging control component 1090 and
the processor 1030 and a single processing component
may provide the functionality of the paging control
component 1092 and the processor 1070. [00136] The
teachings herein may be incorporated into various
types of communication systems and/or system
components. In some aspects, the teachings herein may
be employed in a multiple-access system capable of
supporting communication with multiple users by
sharing the available system resources (e.g., by
specifying one or more of bandwidth, transmit power,
coding, interleaving, and so on). For example, the
teachings herein may be applied to any one or
combinations of the following technologies: Code
Division Multiple Access ("CDMA") systems, Multiple-
Carrier CDMA ("MCCDMA"), Wideband CDMA ("W-CDMA"),
High-Speed PacketAccess ("HSPA," "HSPA+") systems,
Time Division Multiple Access ("TDMA") systems,
Frequency Division Multiple Access ("FDMA") systems,
Single-Carrier FDMA ("SC-FDMA") systems, Orthogonal
Frequency Division Multiple Access ("OFDMA") systems,
or other multiple access techniques. A wireless
communication system employing the teachings herein
may be designed to implement one or more standards,
such as IS-95, cdma2000, IS-856, W-CDMA, TDSCDMA, and
other standards. A CDMA network may implement a radio
technology such as Universal Terrestrial Radio Access
("UTRA)", cdma2000, or some other technology. UTRA
includes W-CDMA and Low Chip Rate ("LCR"). The
cdma2000 technology covers IS- 2000, IS-95 and IS-856
standards. A TDMA network may implement a radio
technology such as Global System for Mobile
Communications ("GSM"). An OFDMA network may implement
a radio technology such as Evolved UTRA ("E-UTRA"),
IEEE 802.1 1, IEEE 802.16, IEEE 802.20, Flash-OFDM(r),
etc. UTRA, E-UTRA, and GSM are part of Universal
Mobile Telecommunication System ("UMTS"). The
teachings herein may be implemented in a 3GPP Long
Term Evolution ("LTE") system, an Ultra- Mobile
Broadband ("UMB") system, and other types of systems.
LTE is a release of UMTS that uses E-UTRA. Although
certain aspects of the disclosure may be described
using 3GPP terminology, it is to be understood that
the teachings herein may be applied to 3GPP (Rel99,
Rel5, Rel6, Rel7) technology, as well as 3GPP2 (IxRTT,
IxEV-DO ReIO, RevA, RevB) technology and other
technologies. [00137] The teachings herein may be
incorporated into (e.g., implemented within or
performed by) a variety of apparatuses (e.g., nodes).
In some aspects, a node (e.g., a wireless node)
implemented in accordance with the teachings herein
may comprise an access point or an access terminal.
[00138] For example, an access terminal may comprise,
be implemented as, or known as user equipment, a
subscriber station, a subscriber unit, a mobile
station, a mobile, a mobile node, a remote station, a
remote terminal, a user terminal, a user agent,a user
device, or some other terminology. In some
implementations an access terminal may comprise a
cellular telephone, a cordless telephone, a session
initiation protocol ("SIP") phone, a wireless local
loop ("WLL") station, a personal digital assistant
("PDA"), a handheld device having wireless connection
capability, or some other suitable processing device
connected to a wireless modem. Accordingly, one or
more aspects taught herein may be incorporated into a
phone (e.g., a cellular phone or smart phone), a
computer (e.g., a laptop), a portable communication
device, a portable computing device (e.g., a personal
data assistant), an entertainment device (e.g., a
music device, a video device, or a satellite radio), a
global positioning system device, or any other
suitable device that is configured to communicate via
a wireless medium. [00139] An access point may
comprise, be implemented as, or known as a NodeB, an
eNodeB, a radio network controller ("RNC"), a base
station ("BS"), a radio base station ("RBS"), a base
station controller ("BSC"), a base transceiver station
("BTS"), a transceiver function ("TF"), a radio
transceiver, a radio router, a basic service set
("BSS"), an extended service set ("ESS"), or some
other similar terminology. [00140] In some aspects a
node (e.g., an access point) may comprise an access
node for a communication system. Such an access node
may provide, for example, connectivity for or to a
network (e.g., a wide area network such as the
Internet or a cellular network) via a wired or
wireless communication link to the network.
Accordingly, an access node may enable another node
(e.g., an access terminal) to access a network or some
other functionality. In addition, it should be
appreciated that one or both of the nodes may be
portable or, in some cases, relatively non-portable.
[00141] Also, it should be appreciated that a wireless
node may be capable of transmitting and/or receiving
information in a non-wireless manner (e.g., via a
wired connection). Thus, a receiver and a transmitter
as discussed herein may include appropriate
communication interface components (e.g., electrical
or optical interface components) to communicate via a
non-wireless medium.[00142] A wireless node may
communicate via one or more wireless communication
links that are based on or otherwise support any
suitable wireless communication technology. For
example, in some aspects a wireless node may associate
with a network. In some aspects the network may
comprise a local area network or a wide area network.
A wireless device may support or otherwise use one or
more of a variety of wireless communication
technologies, protocols, or standards such as those
discussed herein (e.g., CDMA, TDMA, OFDM, OFDMA,
WiMAX, Wi-Fi, and so on). Similarly, a wireless node
may support or otherwise use one or more of a variety
of corresponding modulation or multiplexing schemes. A
wireless node may thus include appropriate components
(e.g., air interfaces) to establish and communicate
via one or more wireless communication links using the
above or other wireless communication technologies.
For example, a wireless node may comprise a wireless
transceiver with associated transmitter and receiver
components that may include various components (e.g.,
signal generators and signal processors) that
facilitate communication over a wireless medium.
[00143] The components described herein may be
implemented in a variety of ways. Referring to FIGS.
11 - 16, apparatuses 1100, 1200, 1300, 1400, 1500, and
1600 are represented as a series of interrelated
functional blocks. In some aspects the functionality
of these blocks may be implemented as a processing
system including one or more processor components. In
some aspects the functionality of these blocks may be
implemented using, for example, at least a portion of
one or more integrated circuits (e.g., an ASIC). As
discussed herein, an integrated circuit may include a
processor, software, other related components, or some
combination thereof. The functionality of these blocks
also may be implemented in some other manner as taught
herein. In some aspects one or more of the dashed
blocks in FIGS. 11 - 16 are optional. [00144] The
apparatuses 1100, 1200, 1300, 1400, 1500, and 1600 may
include one or more modules that may perform one or
more of the functions described above with regard to
various figures. For example, a registering means 1102
may correspond to, forexample, a registration
controller as discussed herein. A receiving means 1104
may correspond to, for example, a receiver as
discussed herein. A node identifying means 1106 may
correspond to, for example, a node identifier as
discussed herein. An identifier determining means 1108
may correspond to, for example, an identifier
determiner as discussed herein. A suggested paging set
defining/generating means 1110 may correspond to, for
example, a list generator as discussed herein. A
providing means 1112 may correspond to, for example, a
transmitter as discussed herein. A registration
request receiving means 1202 may correspond to, for
example, a registration controller as discussed
herein. A list providing means 1204 may correspond to,
for example, a list generator as discussed herein. A
page request sending means 1206 may correspond to, for
example, a paging controller as discussed herein. A
mobility determining means 1208 may correspond to, for
example, a list generator as discussed herein. A
suggested paging set receiving means 1210 may
correspond to, for example, a paging controller as
discussed herein. A list determining means 1302 may
correspond to, for example, a list generator as
discussed herein. A list providing means 1304 may
correspond to, for example, a registration controller
as discussed herein. An information receiving means
1306 may correspond to, for example, a list generator
as discussed herein. A node identifying means 1308 may
correspond to, for example, a list generator as
discussed herein. A list receiving means 1310 may
correspond to, for example, a registration controller
as discussed herein. An identifier determining means
1312 may correspond to, for example, a node identifier
as discussed herein. An indication receiving means
1314 may correspond to, for example, a receiver as
discussed herein. A registration request receiving
means 1402 may correspond to, for example, a
registration controller as discussed herein. A node
identifying means 1404 may correspond to, for example,
a list generator as discussed herein. A page request
sending means 1406 may correspond to, for example, a
paging controller as discussed herein. A mobility
determining means 1408 may correspond to, for example,
a listgenerator as discussed herein. A node
information receiving means 1502 may correspond to,
for example, a receiver as discussed herein. A list
determining means 1504 may correspond to, for example,
a list generator as discussed herein. A list providing
means 1506 may correspond to, for example, a
registration controller as discussed herein. A node
identifying means 1508 may correspond to, for example,
a node identifier as discussed herein. A list
receiving means 1510 may correspond to, for example, a
registration controller as discussed herein. An
identifier determining means 1512 may correspond to,
for example, a node identifier as discussed herein. A
registration deciding means 1514 may correspond to,
for example, a registration controller as discussed
herein. An indication receiving means 1516 may
correspond to, for example, a receiver as discussed
herein. An identifier type determining means 1602 may
correspond to, for example, an identifier determiner
as discussed herein. A registration indication
advertising means 1604 may correspond to, for example,
a transmitter as discussed herein. A neighbor list
advertising means 1606 may correspond to, for example,
a transmitter as discussed herein. A paging means 1608
may correspond to, for example, a paging controller as
discussed herein. [00145] It should be understood that
any reference to an element herein using a designation
such as "first," "second," and so forth does not
generally limit the quantity or order of those
elements. Rather, these designations may be used
herein as a convenient method of distinguishing
between two or more elements or instances of an
element. Thus, a reference to first and second
elements does not mean that only two elements may be
employed there or that the first element must precede
the second element in some manner. Also, unless stated
otherwise a set of elements may comprise one or more
elements. In addition, terminology of the form "at
least one of: A, B, or C" used in the description or
the claims means "A or B or C or any combination of
these elements."[00146] Those of skill in the art
would understand that information and signals may be
represented using any of a variety of different
technologies and techniques. For example, data,
instructions, commands, information, signals, bits,
symbols, and chips that may be referenced throughout
the above description may be represented by voltages,
currents, electromagnetic waves, magnetic fields or
particles, optical fields or particles, or any
combination thereof. [00147] Those of skill would
further appreciate that any of the various
illustrative logical blocks, modules, processors,
means, circuits, and algorithm steps described in
connection with the aspects disclosed herein may be
implemented as electronic hardware (e.g., a digital
implementation, an analog implementation, or a
combination of the two, which may be designed using
source coding or some other technique), various forms
of program or design code incorporating instructions
(which may be referred to herein, for convenience, as
"software" or a "software module"), or combinations of
both. To clearly illustrate this interchangeability of
hardware and software, various illustrative
components, blocks, modules, circuits, and steps have
been described above generally in terms of their
functionality. Whether such functionality is
implemented as hardware or software depends upon the
particular application and design constraints imposed
on the overall system. Skilled artisans may implement
the described functionality in varying ways for each
particular application, but such implementation
decisions should not be interpreted as causing a
departure from the scope of the present disclosure.
[00148] The various illustrative logical blocks,
modules, and circuits described in connection with the
aspects disclosed herein may be implemented within or
performed by an integrated circuit ("IC"), an access
terminal, or an access point. The IC may comprise a
general purpose processor, a digital signal processor
(DSP), an application specific integrated circuit
(ASIC), a field programmable gate array (FPGA) or
other programmable logic device, discrete gate or
transistor logic, discrete hardwarecomponents,
electrical components, optical components, mechanical
components, or any combination thereof designed to
perform the functions described herein, and may
execute codes or instructions that reside within the
IC, outside of the IC, or both. A general purpose
processor may be a microprocessor, but in the
alternative, the processor may be any conventional
processor, controller, microcontroller, or state
machine. A processor may also be implemented as a
combination of computing devices, e.g., a combination
of a DSP and a microprocessor, a plurality of
microprocessors, one or more microprocessors in
conjunction with a DSP core, or any other such
configuration. [00149] It is understood that any
specific order or hierarchy of steps in any disclosed
process is an example of a sample approach. Based upon
design preferences, it is understood that the specific
order or hierarchy of steps in the processes may be
rearranged while remaining within the scope of the
present disclosure. The accompanying method claims
present elements of the various steps in a sample
order, and are not meant to be limited to the specific
order or hierarchy presented. [00150] The functions
described may be implemented in hardware, software,
firmware, or any combination thereof. If implemented
in software, the functions may be stored on or
transmitted over as one or more instructions or code
on a computerreadable medium. Computer-readable media
includes both computer storage media and communication
media including any medium that facilitates transfer
of a computer program from one place to another. A
storage media may be any available media that can be
accessed by a computer. By way of example, and not
limitation, such computerreadable media can comprise
RAM, ROM, EEPROM, CD-ROM or other optical disk
storage, magnetic disk storage or other magnetic
storage devices, or any other medium that can be used
to carry or store desired program code in the form of
instructions or data structures and that can be
accessed by a computer. Also, any connection is
properly termed a computer-readable medium. For
example, if the software is transmitted from a
website, server, or other remote source using a
coaxial cable, fiberoptic cable, twisted pair, digital
subscriber line (DSL), or wireless technologies such
as infrared, radio, and microwave, then the coaxial
cable, fiber optic cable, twisted pair, DSL, or
wireless technologies such as infrared, radio, and
microwave are included in the definition of medium.
Disk and disc, as used herein, includes compact disc
(CD), laser disc, optical disc, digital versatile disc
(DVD), floppy disk and blu-ray disc where disks
usually reproduce data magnetically, while discs
reproduce data optically with lasers. Combinations of
the above should also be included within the scope of
computer-readable media. In summary, it should be
appreciated that a computerreadable medium may be
implemented in any suitable computer-program product.
[00151] In view of the above, in some aspects a first
method of communication comprises: determining whether
to use a first type of identifier or a second type
identifier for registration at a first node; and
advertising an indication for registration at the
first node, wherein the indication implies that the
second type of identifier and not the first type
identifier shall be used for registration. In
addition, in some aspects at least one of the
following also may apply to the first method of
communication: the first type of identifier relates to
a zone, a subscriber group, or a location; the second
type of identifier: uniquely identifies the first
node, is a cell identifier, or is a shared identifier
for a set of nodes that includes the first node; the
shared identifier is a subscriber group; the
indication is set to a value defined for the first
type of identifier or the second type of identifier;
the first type of identifier corresponds to a location
that is used to trigger registration at the first node
by a second node based on a distance between that
location and another location associated with a prior
registration of the second node, and the indication
indicates that distance based registration is
disabled; the determination comprises receiving
configuration information from a configuration
manager; the determination is based on a node type of
the first node; the first node comprises a femto node
or a pico node; the method further comprises
advertising a list of at least one neighboring femto
node or pico node; the method further comprises
advertising a list ofat least one neighboring macro
node; the first node is restricted to not provide, for
at least one node, at least one of the group
consisting of: signaling, data access, registration,
and paging; the method further comprises paging a
second node if the second node: included an identifier
of the first node in a suggested paging set, and
provided the suggested paging set to at least one
mobility manager that manages paging at the first
node; the indication further implies that the first
node will not page a second node unless the second
node requests to be paged by the first node; the
determination comprises determining whether the first
node is part of a paging set of nodes; the indication
further implies that the first node will not induce
neighboring nodes to page a second node; the
determination comprises determining whether the first
node is part of a paging set of nodes. [00152] In some
aspects a second method of communication comprises:
registering at a first node; and receiving at a second
node, as a result of the registration, a list
comprising identifiers of nodes that will page the
second node, wherein the identifiers comprise at least
one first type of identifier and at least one second
type of identifier. In addition, in some aspects at
least one of the following also may apply to the
second method of communication: the first type of
identifier comprises an identifier of an individual
node, a cell identifier, or an identifier of a
subscriber group; the second type of identifier
relates to a zone, a tracking area, a subscriber
group, or a location; the method further comprises
identifying a third node, determining whether an
identifier of the first type for the third node is on
the list and whether an identifier of the second type
for the third node is on the list, and deciding, based
on the determination, whether to register at the third
node; the identifier of the first type for the third
node uniquely identifies the third node or relates to
a subscriber group that includes the third node, and
the identifier of the second type for the third node
relates to a zone that includes the third node, a
subscriber group that includes the third node, or a
location of the third node; the deciding comprises
electing to not register at the third node if the
identifier ofthe first type for the third node is on
the list or if the identifier of the second type for
the third node is on the list; the identification of
the third node comprises determining that the second
node is idling at the third node; the method further
comprises receiving an indication relating to
registration at a third node, wherein the indication
implies that an identifier of the first type and not
an identifier of the second type shall be used for the
registration; the first type of identifier comprises a
cell identifier or a subscriber group, and the second
type of identifier relates to a zone, a tracking area,
or a location; the method further comprises defining,
in response to the received indication, a suggested
paging set comprising another identifier of the first
type and providing the suggested paging set to a
mobility manager that manages paging at the third
node; the method further comprises generating, at the
second node, a suggested paging set comprising at
least one identifier of the first type; the list
comprises the at least one identifier from the
suggested paging set; the first node comprises a femto
node or a pico node; the first node is restricted to
not provide, for at least one node, at least one of
the group consisting of: signaling, data access,
registration, and paging. [00153] In some aspects a
third method of communication comprises: receiving a
registration request from a first node; and providing,
in a response to the registration request, a list
comprising identifiers of nodes that will page the
first node, wherein the identifiers comprise at least
one first type of identifier and at least one second
type of identifier. In addition, in some aspects at
least one of the following also may apply to the third
method of communication: the first type of identifier
comprises an identifier of an individual node, a cell
identifier, or an identifier of a subscriber group;
the second type of identifier relates to a zone, a
subscriber group, or a location; the method further
comprises sending a page request to each node
identified by the at least one first type of
identifier and the at least one second type of
identifier; providing the list comprises identifying
at least one node for the list based on a location of
the first node; providing the list comprises
identifying at least one node for the list based on
mobility of the firstnode; a size of a paging area for
the first node is based on the mobility of the first
node; the method further comprises determining the
mobility of the first node by receiving mobility
information from the first node; providing the list
comprises identifying at least one node for the list
based on where the first node previously established a
connection; providing the list comprises identifying
at least one neighbor of a second node at which the
first node registered; providing the list comprises
identifying at least one node for the list based on a
time of day; providing the list comprises identifying
at least one node for the list based on an application
associated with the first node; providing the list
comprises identifying at least one node for the list
based on how frequently the first node is paged; a
size of a paging area for the first node is inversely
related to how frequently the first node is paged;
providing the list comprises identifying at least one
node for the list based on a frequency band over which
the first node is paged; providing the list comprises
identifying at least one node for the list based on an
association of the first node with at least one other
node; if the first node is registered at a macro node,
providing the list comprises excluding from the list
any nodes from an underlay network; if the first node
is registered at a femto node or a pico node,
providing the list comprises excluding from the list
any macro nodes that are not neighbors of the femto
node or the pico node; the method further comprises
receiving a suggested paging set from the first node
in conjunction with the registration request, wherein
providing the list comprises defining the list based
on the suggested paging set; the suggested paging set
comprises the first type of identifier and/or the
second type of identifier; the first type of
identifier comprises a cell identifier or a subscriber
group; the second type of identifier relates to a
zone, a subscriber group, or a location; the list
comprises a subset of the suggested paging set; the
first type of identifier identifies a femto node or a
pico node; the first type of identifier identifies a
node that is restricted to not provide, for at least
one node, at least one of the group consisting of:
signaling, data access,registration, and paging;
providing the list comprises restricting the list to
nodes of a single zone. [00154] In some aspects a
fourth method of communication comprises: receiving a
registration request from a first node; and providing,
in a response to the registration request, a list
comprising at least one first type of identifier of an
individual node. In addition, in some aspects at least
one of the following also may apply to the fourth
method of communication: the first type of identifier
comprises a cell identifier; the list further
comprises at least one second type of identifier of a
plurality of nodes; the second type of identifier
relates to a zone, a subscriber group, or a location;
the method further comprises sending a page request to
each node identified by the at least one first type of
identifier and the at least one second type of
identifier; providing the list comprises identifying
at least one node for the list based on a location of
the first node; providing the list comprises
identifying at least one node for the list based on
mobility of the first node; a size of a paging area
for the first node is based on the mobility of the
first node; the method further comprises determining
the mobility of the first node by receiving mobility
information from the first node; providing the list
comprises identifying at least one node for the list
based on where the first node previously established a
connection; providing the list comprises identifying
at least one neighbor of a second node at which the
first node registered; providing the list comprises
identifying at least one node for the list based on a
time of day; providing the list comprises identifying
at least one node for the list based on an application
associated with the first node; providing the list
comprises identifying at least one node for the list
based on how frequently the first node is paged; a
size of a paging area for the first node is inversely
related to how frequently the first node is paged;
providing the list comprises identifying at least one
node for the list based on a frequency band over which
the first node is paged; providing the list comprises
identifying at least one node for the list based on an
association of the first node with at least one other
node; if thefirst node is registered at a macro node,
providing the list comprises excluding from the list
any nodes from an underlay network; if the first node
is registered at a femto node or a pico node,
providing the list comprises excluding from the list
any macro nodes that are not neighbors of the femto
node or the pico node; the method further comprises
receiving a suggested paging set from the first node
in conjunction with the registration request, wherein
providing the list comprises defining the list based
on the suggested paging set; the suggested paging set
comprises the first type of identifier and/or a second
type of identifier; the first type of identifier
comprises a cell identifier; the second type of
identifier relates to a zone, a subscriber group, or a
location; the list comprises a subset of the suggested
paging set; the individual node comprises a femto node
or a pico node; the individual node is restricted to
not provide, for at least one node, at least one of
the group consisting of: signaling, data access,
registration, and paging; providing the list comprises
restricting the list to nodes of a single zone.
[00155] In some aspects a fifth method of
communication comprises: determining a list comprising
identifiers of nodes where a first node wishes to be
paged, wherein the identifiers comprise at least one
first type of identifier and at least one second type
of identifier; and providing the list in conjunction
with registering the first node. In addition, in some
aspects at least one of the following also may apply
to the fifth method of communication: the first type
of identifier comprises an identifier of an individual
node, a cell identifier, or an identifier of a
subscriber group; the second type of identifier
relates to a zone, a subscriber group, or a location;
the method further comprises receiving information
that identifies at least one neighboring node, wherein
the determination of the list is based on the
identified at least one neighboring node; the
information is received from a mobility manager that
manages paging for the first node; the method further
comprises identifying at least one neighboring node
based on received radio frequency signals, wherein the
determination of the list is based on the identified
at least one neighboring node; the determination of
the list comprisesidentifying at least one node for
the list based on a location of the first node; the
determination of the list comprises identifying at
least one node at which the first node previously
established a connection; the determination of the
list comprises identifying at least one node for the
list based on a time of day; the determination of the
list comprises identifying at least one node for the
list based on an application associated with the first
node; the determination of the list comprises
identifying at least one node for the list based on
how frequently the first node is paged; the
determination of the list comprises identifying at
least one node for the list based on a frequency band
over which the first node is paged; the determination
of the list comprises identifying at least one node
that is associated with the first node; the
determination of the list comprises adding an
identifier of a home femto node to the list if the
first node is near a home macro node; the
determination of the list comprises adding an
identifier of a home femto node to the list if the
first node receives radio frequency signals from a
home femto node; the list is restricted to only
include nodes from a single zone; the list is provided
to a mobility manager that manages paging for the
first node; the method further comprises receiving, as
a result of the registering, another list comprises
the first type of identifier and/or the second type of
identifier; the method further comprises identifying a
second node, determining whether an identifier of the
first type for the second node is on the another list
and whether an identifier of the second type for the
second node is on the another list, and deciding,
based on the determination, whether to register at the
second node; the identifier of the first type for the
second node uniquely identifies the second node or
relates to a subscriber group that includes the second
node, and the identifier of the second type for the
second node relates to a zone that includes the second
node, a subscriber group that includes the second
node, or a location of the second node; the method
further comprises receiving an indication relating to
registration at a second node, wherein the indication
implies that an identifier of the first type and not
an identifier of the second type shall be used for the
registration; the firsttype of identifier comprises a
cell identifier or subscriber group, and the second
type of identifier relates to a zone, a subscriber
group, or a location; the indication further implies
that the second node will not page the first node
unless the first node requests to be paged by the
second node; the indication further implies that the
second node will not induce neighboring nodes to page
the first node; the first type of identifier
identifies 



a femto node or a pico node; the first type of
identifier identifies a node that is restricted to not
provide, for at least one node, at least one of the
group consisting of: signaling, data access,
registration, and paging. [00156] In some aspects a
sixth method of communication comprises: receiving a
registration request from a first node; receiving, in
conjunction with the registration request, a list
comprising identifiers of nodes where the first node
wishes to be paged, wherein the identifiers comprise
at least one first type of identifier and at least one
second type of identifier; identifying a set of nodes
based on the list; and sending, to the set of nodes,
at least one request to page the first node. In
addition, in some aspects at least one of the
following also may apply to the sixth method of
communication: the first type of identifier comprises
an identifier of an individual node, a cell
identifier, or an identifier of a subscriber group;
the second type of identifier relates to a zone, a
subscriber group, or a location; the registration
request includes the list; the method further
comprises determining a paging set that identifies at
least one node for paging the first node, wherein the
identification of the set of nodes is further based on
the paging set; the paging set comprises at least one
other first type of identifier and/or at least one
other second type of identifier; the first type of
identifier comprises an identifier of an individual
node, a cell identifier, or an identifier of a
subscriber group, and the second type of identifier
relates to a zone, a subscriber group, or a location;
the determination of the paging set comprises
obtaining the paging set from the list; the
determination of the paging set comprises identifying
at least one node for the paging set based on a node
at which the first node registered; the determination
of the pagingset comprises identifying at least one
node for the paging set based on a location of the
first node; the determination of the paging set
comprises identifying at least one node for the paging
set based on mobility of the first node; a size of a
paging area for the first node is based on the
mobility of the first node; the method further
comprises determining the mobility of the first node
by receiving mobility information from the first node;
the determination of the paging set comprises
identifying at least one node for the paging set based
on where the first node previously established a
connection; the determination of the paging set
comprises identifying at least one neighbor of a
second node at which the first node registered; the
determination of the paging set comprises identifying
at least one node for the paging set based on a time
of day; the determination of the paging set comprises
identifying at least one node for the paging set based
on an application associated with the first node; the
determination of the paging set comprises identifying
at least one node for the paging set based on how
frequently the first node is paged; a size of a paging
area for the first node is inversely related to how
frequently the first node is paged; the determination
of the paging set comprises identifying at least one
node for the paging set based on a frequency band over
which the first node is paged; the determination of
the paging set comprises identifying at least one node
for the paging set based on an association of the
first node with at least one other node; if the first
node is registered at a macro node, the determination
of the paging set comprises excluding from the paging
set any nodes from an underlay network; if the first
node is registered at a femto node or a pico node, the
determination of the paging set comprises excluding
from the paging set any macro nodes that are not
neighbors of the femto node or the pico node; the set
of nodes includes at least a portion of any nodes
identified by the list; the method further comprises
generating another list based on the set of nodes, and
sending the another list to the first node in response
to the registration; the first type of identifier
identifies a femto node or a pico node; the first type
ofidentifier identifies a node that is restricted to
not provide, for at least one node, at least one of
the group consisting of: signaling, data access,
registration, and paging. [00157] In some aspects a
seventh method of communication comprises: receiving,
at a first node, information that identifies at least
one neighboring node of a second node; determining,
based on the received information, a list identifying
at least one node where the first node wishes to be
paged; and providing the list in conjunction with
registering the first node. In addition, in some
aspects at least one of the following also may apply
to the seventh method of communication: the list
comprises at least one first type of identifier and at
least one second type of identifier; the first type of
identifier comprises an identifier of an individual
node, a cell identifier, or an identifier of a
subscriber group; the second type of identifier
relates to a zone, a subscriber group, or a location;
the information is received from the second node; the
information is received from a mobility manager that
manages paging for the first node; the method further
comprises identifying at least one other neighboring
node based on received radio frequency signals,
wherein the determination of the list is further based
on the identified at least one other neighboring node;
the determination of the list comprises identifying at
least one node for the list based on a location of the
first node; the determination of the list comprises
identifying at least one node at which the first node
previously established a connection; the determination
of the list comprises identifying at least one node
for the list based on a time of day; the determination
of the list comprises identifying at least one node
for the list based on an application associated with
the first node; the determination of the list
comprises identifying at least one node for the list
based on how frequently the first node is paged; the
determination of the list comprises identifying at
least one node for the list based on a frequency band
over which the first node is paged; the determination
of the list comprises identifying at least one node
that is associated with the first node; the
determination of the list comprises adding an
identifier of a home femto node to the list if the
first node is near a home macro node;the determination
of the list comprises adding an identifier of a home
femto node to the list if the first node receives
radio frequency signals from a home femto node; the
list is provided to a mobility manager that manages
paging for the first node; the method further
comprises receiving, as a result of the registering,
another list comprising a first type of identifier
and/or a second type of identifier; the method further
comprises identifying a third node, determining
whether an identifier of the first type for the third
node is on the another list and whether an identifier
of the second type for the third node is on the
another list, and deciding, based on the
determination, whether to register at the third node;
the identifier of the first type for the third node
uniquely identifies the third node or relates to a
subscriber group that includes the third node, and the
identifier of the second type for the third node
relates to a zone that includes the third node, a
subscriber group that includes the third node, or a
location of the third node; the method further
comprises receiving an indication relating to
registration at a third node, wherein the indication
implies that an identifier of the first type and not
an identifier of the second type shall be used for the
registration; the first type of identifier comprises
an identifier of an individual node, a cell
identifier, or an identifier of a subscriber group,
and the second type of identifier relates to a zone, a
subscriber group, or a location; the indication
further implies that the third node will not page the
first node unless the first node requests to be paged
by the third node; the indication further implies that
the third node will not induce neighboring nodes to
page the first node; the second node is a femto node
or a pico node; the second node is restricted to not
provide, for at least one node, at least one of the
group consisting of: signaling, data access,
registration, and paging. [00158] In some aspects,
functionality corresponding to one or more of the
above aspects relating to the first, second, third,
fourth, fifth, sixth, and seventh methods of
communication may be implemented, for example, in an
apparatus using structure as taught herein. In
addition, a computer-program product may comprise
codes configuredto cause a computer to provide
functionality corresponding to one or more of the
above aspects relating to the first, second, third,
fourth, fifth, sixth, and seventh methods of
communication. [00159] The previous description of the
disclosed aspects is provided to enable any person
skilled in the art to make or use the present
disclosure. Various modifications to these aspects
will be readily apparent to those skilled in the art,
and the generic principles defined herein may be
applied to other aspects without departing from the
scope of the disclosure. Thus, the present disclosure
is not intended to be limited to the aspects shown
herein but is to be accorded the widest scope
consistent with the principles and novel features
disclosed herein.WHAT IS CLAIMED IS: 1. A method of
wireless communication, comprising: determining a list
comprising identifiers of nodes where a first node
wishes to be paged, wherein the identifiers comprise
at least one first type of identifier and at least one
second type of identifier; and providing the list in
conjunction with registering the first node. 2. The
method of claim 1, wherein the first type of
identifier comprises an identifier of an individual
node, a cell identifier, or an identifier of a
subscriber group. 3. The method of claim 1, wherein
the second type of identifier relates to a zone, a
tracking area, a subscriber group, or a location. 4.
The method of claim 1, further comprising receiving
information that identifies at least one neighboring
node, wherein the determination of the list is based
on the identified at least one neighboring node. 5.
The method of claim 1, wherein the determination of
the list comprises identifying at least one node for
the list based on mobility of the first node, based on
an application associated with the first node, or
based on how frequently the first node is paged. 6.
The method of claim 1, wherein the determination of
the list comprises adding an identifier of a home
femto node to the list if: the first node is near a
home macro node or the first node receives radio
frequency signals from a home femto node.7. The method
of claim 1, further comprising receiving an indication
relating to registration at a second node, wherein the
indication implies that an identifier of the first
type and not an identifier of the second type shall be
used for the registration. 8. The method of claim 7,
wherein the indication further implies that the second
node will not page the first node unless the first
node requests to be paged by the second node. 9. An
apparatus for wireless communication, comprising: a
list generator configured to determine a list
comprising identifiers of nodes where a first node
wishes to be paged, wherein the identifiers comprise
at least one first type of identifier and at least one
second type of identifier; and a registration
controller configured to provide the list in
conjunction with registering the first node. 10. The
apparatus of claim 9, wherein the first type of
identifier comprises an identifier of an individual
node, a cell identifier, or an identifier of a
subscriber group. 11. The apparatus of claim 9,
wherein the second type of identifier relates to a
zone, a tracking area, a subscriber group, or a
location. 12. The apparatus of claim 9, wherein: the
list generator is further configured to receive
information that identifies at least one neighboring
node; and the determination of the list is based on
the identified at least one neighboring node.13. The
apparatus of claim 9, wherein the determination of the
list comprises identifying at least one node for the
list based on mobility of the first node, based on an
application associated with the first node, or based
on how frequently the first node is paged. 14. The
apparatus of claim 9, wherein the determination of the
list comprises adding an identifier of a home femto
node to the list if: the first node is near a home
macro node or the first node receives radio frequency
signals from a home femto node. 15. The apparatus of
claim 9, wherein: the registration controller is
further configured to receive an indication relating
to registration at a second node; and the indication
implies that an identifier of the first type and not
an identifier of the second type shall be used for the
registration. 16. The apparatus of claim 15, wherein
the indication further implies that the second node
will not page the first node unless the first node
requests to be paged by the second node. 17. An
apparatus for wireless communication, comprising:
means for determining a list comprising identifiers of
nodes where a first node wishes to be paged, wherein
the identifiers comprise at least one first type of
identifier and at least one second type of identifier;
and means for providing the list in conjunction with
registering the first node.18. The apparatus of claim
17, wherein the first type of identifier comprises an
identifier of an individual node, a cell identifier,
or an identifier of a subscriber group. 19. The
apparatus of claim 17, wherein the second type of
identifier relates to a zone, a tracking area, a
subscriber group, or a location. 20. The apparatus of
claim 17, wherein: the means for determining is
configured to receive information that identifies at
least one neighboring node; and the determination of
the list is based on the identified at least one
neighboring node. 21. The apparatus of claim 17,
wherein the determination of the list comprises
identifying at least one node for the list based on
mobility of the first node, based on an application
associated with the first node, or based on how
frequently the first node is paged. 22. The apparatus
of claim 17, wherein the determination of the list
comprises adding an identifier of a home femto node to
the list if: the first node is near a home macro node
or the first node receives radio frequency signals
from a home femto node. 23. The apparatus of claim 17,
wherein: the means for providing is configured to
receive an indication relating to registration at a
second node; andthe indication implies that an
identifier of the first type and not an identifier of
the second type shall be used for the registration.
24. The apparatus of claim 23, wherein the indication
further implies that the second node will not page the
first node unless the first node requests to be paged
by the second node. 25. A computer-program product,
comprising: computer-readable medium comprising code
for causing a computer to: determine a list comprising
identifiers of nodes where a first node wishes to be
paged, wherein the identifiers comprise at least one
first type of identifier and at least one second type
of identifier; and provide the list in conjunction
with registering the first node. 26. The
computer-program product of claim 25, wherein: the
first type of identifier comprises an identifier of an
individual node, a cell identifier, or an identifier
of a subscriber group; and the second type of
identifier relates to a zone, a tracking area, a
subscriber group, or a location. 27. A method of
communication, comprising: receiving a registration
request from a first node; receiving, in conjunction
with the registration request, a list comprising
identifiers of nodes where the first node wishes to be
paged, wherein the identifiers comprise at least one
first type of identifier and at least one second type
of identifier; identifying a set of nodes based on the
list; and sending, to the set of nodes, at least one
request to page the first node.28. The method of claim
27, wherein the first type of identifier comprises an
identifier of an individual node, a cell identifier,
or an identifier of a subscriber group. 29. The method
of claim 27, wherein the second type of identifier
relates to a zone, a tracking area, a subscriber
group, or a location. 30. The method of claim 27,
further comprising determining a paging set that
identifies at least one node for paging the first
node, wherein the identification of the set of nodes
is further based on the paging set. 31. The method of
claim 30, wherein the determination of the paging set
comprises identifying at least one node for the paging
set based on mobility of the first node, based on an
application associated with the first node, or based
on how frequently the first node is paged. 32. The
method of claim 30, wherein: if the first node is
registered at a macro node, the determination of the
paging set comprises excluding from the paging set any
nodes from an underlay network; and if the first node
is registered at a femto node or a pico node, the
determination of the paging set comprises excluding
from the paging set any macro nodes that are not
neighbors of the femto node or the pico node. 33. An
apparatus for communication, comprising: a
registration controller configured to receive a
registration request from a first node, and to
receive, in conjunction with the registration request,
a list comprisingidentifiers of nodes where the first
node wishes to be paged, wherein the identifiers
comprise at least one first type of identifier and at
least one second type of identifier; a list generator
configured to identify a set of nodes based on the
list; and a paging controller configured to send, to
the set of nodes, at least one request to page the
first node. 34. The apparatus of claim 33, wherein the
first type of identifier comprises an identifier of an
individual node, a cell identifier, or an identifier
of a subscriber group. 35. The apparatus of claim 33,
wherein the second type of identifier relates to a
zone, a tracking area, a subscriber group, or a
location. 36. The apparatus of claim 33, wherein: the
list generator is further configured to determine a
paging set that identifies at least one node for
paging the first node; and the identification of the
set of nodes is further based on the paging set. 37.
The apparatus of claim 36, wherein the determination
of the paging set comprises identifying at least one
node for the paging set based on mobility of the first
node, based on an application associated with the
first node, or based on how frequently the first node
is paged. 38. The apparatus of claim 36, wherein: if
the first node is registered at a macro node, the
determination of the paging set comprises excluding
from the paging set any nodes from an underlay
network; andif the first node is registered at a femto
node or a pico node, the determination of the paging
set comprises excluding from the paging set any macro
nodes that are not neighbors of the femto node or the
pico node. 39. An apparatus for communication,
comprising: means for receiving a registration request
from a first node, and for receiving, in conjunction
with the registration request, a list comprising
identifiers of nodes where the first node wishes to be
paged, wherein the identifiers comprise at least one
first type of identifier and at least one second type
of identifier; means for identifying a set of nodes
based on the list; and means for sending, to the set
of nodes, at least one request to page the first node.
40. The apparatus of claim 39, wherein the first type
of identifier comprises an identifier of an individual
node, a cell identifier, or an identifier of a
subscriber group. 41. The apparatus of claim 39,
wherein the second type of identifier relates to a
zone, a tracking area, a subscriber group, or a
location. 42. The apparatus of claim 39, wherein: the
means for identifying is configured to determine a
paging set that identifies at least one node for
paging the first node; and the identification of the
set of nodes is further based on the paging set. 43.
The apparatus of claim 42, wherein the determination
of the paging set comprises identifying at least one
node for the paging set based on mobility of the
firstnode, based on an application associated with the
first node, or based on how frequently the first node
is paged. 44. The apparatus of claim 42, wherein: if
the first node is registered at a macro node, the
determination of the paging set comprises excluding
from the paging set any nodes from an underlay
network; and if the first node is registered at a
femto node or a pico node, the determination of the
paging set comprises excluding from the paging set any
macro nodes that are not neighbors of the femto node
or the pico node. 45. A computer-program product,
comprising: computer-readable medium comprising code
for causing a computer to: receive a registration
request from a first node; receive, in conjunction
with the registration request, a list comprising
identifiers of nodes where the first node wishes to be
paged, wherein the identifiers comprise at least one
first type of identifier and at least one second type
of identifier; identify a set of nodes based on the
list; and send, to the set of nodes, at least one
request to page the first node. 46. The
computer-program product of claim 45, wherein: the
first type of identifier comprises an identifier of an
individual node, a cell identifier, or an identifier
of a subscriber group; and the second type of
identifier relates to a zone, a tracking area, a
subscriber group, or a location. 47. A method of
wireless communication, comprising:receiving, at a
first node, information that identifies at least one
neighboring node of a second node; determining, based
on the received information, a list identifying at
least one node where the first node wishes to be
paged; and providing the list in conjunction with
registering the first node. 48. The method of claim
47, wherein: the list comprises at least one first
type of identifier and at least one second type of
identifier; and the first type of identifier comprises
an identifier of an individual node, a cell
identifier, or an identifier of a subscriber group.
49. The method of claim 47, wherein: the list
comprises at least one first type of identifier and at
least one second type of identifier; and the second
type of identifier relates to a zone, a tracking area,
a subscriber group, or a location. 50. The method of
claim 47, further comprising identifying at least one
other neighboring node based on received radio
frequency signals, wherein the determination of the
list is further based on the identified at least one
other neighboring node. 51. The method of claim 47,
wherein the determination of the list comprises
identifying at least one node for the list based on
mobility of the first node, based on an application
associated with the first node, or based on how
frequently the first node is paged52. The method of
claim 47, wherein the determination of the list
comprises adding an identifier of a home femto node to
the list if: the first node is near a home macro node
or the first node receives radio frequency signals
from a home femto node. 53. The method of claim 47,
further comprising receiving, as a result of the
registering, another list comprising a first type of
identifier and a second type of identifier. 54. An
apparatus for wireless communication, comprising: a
receiver configured to receive, at a first node,
information that identifies at least one neighboring
node of a second node; a list generator configured to
determine, based on the received information, a list
identifying at least one node where the first node
wishes to be paged; and a registration controller
configured to provide the list in conjunction with
registering the first node. 55. The apparatus of claim
54, wherein: the list comprises at least one first
type of identifier and at least one second type of
identifier; the first type of identifier comprises an
identifier of an individual node, a cell identifier,
or an identifier of a subscriber group; and the second
type of identifier relates to a zone, a tracking area,
a subscriber group, or a location. 56. The apparatus
of claim 54, wherein: the list generator is further
configured to identify at least one other neighboring
node based on received radio frequency signals; andthe
determination of the list is further based on the
identified at least one other neighboring node. 57.
The apparatus of claim 54, wherein the determination
of the list comprises identifying at least one node
for the list based on mobility of the first node,
based on an application associated with the first
node, or based on how frequently the first node is
paged 58. The apparatus of claim 54, wherein the
determination of the list comprises adding an
identifier of a home femto node to the list if: the
first node is near a home macro node or the first node
receives radio frequency signals from a home femto
node. 59. An apparatus for wireless communication,
comprising: means for receiving, at a first node,
information that identifies at least one neighboring
node of a second node; means for determining, based on
the received information, a list identifying at least
one node where the first node wishes to be paged; and
means for providing the list in conjunction with
registering the first node. 60. The apparatus of claim
59, wherein: the list comprises at least one first
type of identifier and at least one second type of
identifier; the first type of identifier comprises an
identifier of an individual node, a cell identifier,
or an identifier of a subscriber group; and the second
type of identifier relates to a zone, a tracking area,
a subscriber group, or a location.61. The apparatus of
claim 59, wherein: the means for determining is
configured to identify at least one other neighboring
node based on received radio frequency signals; and
the determination of the list is further based on the
identified at least one other neighboring node. 62.
The apparatus of claim 59, wherein the determination
of the list comprises identifying at least one node
for the list based on mobility of the first node,
based on an application associated with the first
node, or based on how frequently the first node is
paged 63. The apparatus of claim 59, wherein the
determination of the list comprises adding an
identifier of a home femto node to the list if: the
first node is near a home macro node or the first node
receives radio frequency signals from a home femto
node. 64. A computer-program product, comprising:
computer-readable medium comprising code for causing a
computer to: receive, at a first node, information
that identifies at least one neighboring node of a
second node; determine, based on the received
information, a list identifying at least one node
where the first node wishes to be paged; and provide
the list in conjunction with registering the first
node. 65. The computer-program product of claim 64,
wherein:the list comprises at least one first type of
identifier and at least one second type of identifier;
the first type of identifier comprises an identifier
of an individual node, a cell identifier, or an
identifier of a subscriber group; and the second type
of identifier relates to a zone, a tracking area, a
subscriber group, or a location. 66. A method of
wireless communication, comprising: determining
whether to use a first type of identifier or a second
type identifier for registration at a first node; and
advertising an indication for registration at the
first node, wherein the indication implies that the
second type of identifier and not the first type
identifier shall be used for registration. 67. The
method of claim 66, wherein: the first type of
identifier relates to a zone, a tracking area, a
subscriber group, or a location; and the second type
of identifier: uniquely identifies the first node, is
a cell identifier, or is a shared identifier for a set
of nodes that includes the first node. 68. The method
of claim 66, wherein: the first type of identifier
corresponds to a location that is used to trigger
registration at the first node by a second node based
on a distance between that location and another
location associated with a prior registration of the
second node; and the indication indicates that
distance based registration is disabled.69. The method
of claim 66, wherein the determination is based on a
node type of the first node. 70. The method of claim
66, wherein the indication further implies that the
first node will not page a second node unless the
second node requests to be paged by the first node.
71. The method of claim 66, wherein the indication
further implies that the first node will not induce
neighboring nodes to page a second node. 72. An
apparatus for wireless communication, comprising: an
identifier determiner configured to determine whether
to use a first type of identifier or a second type
identifier for registration at a first node; and a
transmitter configured to advertise an indication for
registration at the first node, wherein the indication
implies that the second type of identifier and not the
first type identifier shall be used for registration.
73. The apparatus of claim 72, wherein: the first type
of identifier relates to a zone, a tracking area, a
subscriber group, or a location; and the second type
of identifier: uniquely identifies the first node, is
a cell identifier, or is a shared identifier for a set
of nodes that includes the first node. 74. The
apparatus of claim 72, wherein: the first type of
identifier corresponds to a location that is used to
trigger registration at the first node by a second
node based on a distance between that location and
another location associated with a prior registration
of the second node; andthe indication indicates that
distance based registration is disabled. 75. The
apparatus of claim 72, wherein the determination is
based on a node type of the first node. 76. The
apparatus of claim 72, wherein the indication further
implies that the first node will not page a second
node unless the second node requests to be paged by
the first node. 77. The apparatus of claim 72, wherein
the indication further implies that the first node
will not induce neighboring nodes to page a second
node. 78. An apparatus for wireless communication,
comprising: means for determining whether to use a
first type of identifier or a second type identifier
for registration at a first node; and means for
advertising an indication for registration at the
first node, wherein the indication implies that the
second type of identifier and not the first type
identifier shall be used for registration. 79. The
apparatus of claim 78, wherein: the first type of
identifier relates to a zone, a tracking area, a
subscriber group, or a location; and the second type
of identifier: uniquely identifies the first node, is
a cell identifier, or is a shared identifier for a set
of nodes that includes the first node. 80. The
apparatus of claim 78, wherein:the first type of
identifier corresponds to a location that is used to
trigger registration at the first node by a second
node based on a distance between that location and
another location associated with a prior registration
of the second node; and the indication indicates that
distance based registration is disabled. 81. The
apparatus of claim 78, wherein the determination is
based on a node type of the first node. 82. The
apparatus of claim 78, wherein the indication further
implies that the first node will not page a second
node unless the second node requests to be paged by
the first node. 83. The apparatus of claim 78, wherein
the indication further implies that the first node
will not induce neighboring nodes to page a second
node. 84. A computer-program product, comprising:
computer-readable medium comprising code for causing a
computer to: determine whether to use a first type of
identifier or a second type identifier for
registration at a first node; and advertise an
indication for registration at the first node, wherein
the indication implies that the second type of
identifier and not the first type identifier shall be
used for registration. 85. The computer-program
product of claim 84, wherein: the first type of
identifier relates to a zone, a tracking area, a
subscriber group, or a location; andthe second type of
identifier: uniquely identifies the first node, is a
cell identifier, hared identifier for a set of nodes
that includes the first
node.3H-[1,2,3]TRIAZOLO[4,5-D]PYRIMIDINE COMPOUNDS,
THEIR USE AS MTOR KINASE AND PI3 KINASE INHIBITORS,
AND THEIR SYNTHESES FIELD OF THE INVENTION The
invention relates to
3H-[l,2,3]triazolo[4,5-d]pyrimidine compounds,
compositions comprising a
3H-[l,2,3]triazolo[4,5-d]pyrimidine compound, methods
of synthesizing these compounds, and methods for
treating PI3K-related diseases. The invention also
relates to methods for treating mTOR-related diseases.
BACKGROUND OF THE INVENTION Phosphatidylinositol
(hereinafter abbreviated as "PI") is one of the
phospholipids in cell membranes. In recent years it
has become clear that PI plays an important role also
in intracellular signal transduction. It is well
recognized in the art that PI (4,5) bisphosphate
(PI(4,5)P2 or PIP2) is degraded into diacylglycerol
and inositol (1,4,5) triphosphate by phospho lipase C
to induce activation of protein kinase C and
intracellular calcium mobilization, respectively [M. J
. Berridge et al, Nature, 312, 315 (1984); Y.
Nishizuka, Science, 225, 1365 (1984)]. In the late
1980s, phosphatidylinositol-3 kinase ("PI3K") was
found to be an enzyme that phosphorylates the
3-position of the inositol ring of
phosphatidylinositol [D. Whitman et al., Nature, 332,
664 (1988)]. When PI3K was discovered, it was
originally considered to be a single enzyme. Recently
however, it was clarified that a plurality of PI3K
subtypes exists. Three major subtypes of PBKs have now
been identified on the basis of their in vitro
substrate specificity, and these three are designated
class I (a&b), class II, and class III [B.
Vanhaesebroeck, Trend in Biol. Sci., 22, 267(1997)].
The class Ia PI3K subtype has been most extensively
investigated to date. Within the class Ia subtype
there are three isoforms (a, b, & d) that exist as
hetero dimers of a catalytic 110- kDa subunit and
regulatory subunits of 50-85kDa. The regulatory
subunits contain SH2 domains that bind to
phosphorylated tyrosine residues within growth factor
receptors or adaptor molecules and thereby localize
PI3K to the inner cell membrane. At the inner cell
membrane PI3K converts PIP2 to PIP3
(phosphatidylinositol-3,4,5-trisphosphate) that serves
to localize the downstream effectors PDKl and Akt to
the inner cell membrane where Akt activation occurs.
Activated Aktmediates a diverse array of effects
including inhibition of apoptosis, cell cycle
progression, response to insulin signaling, and cell
proliferation. Class Ia PBK subtypes also contain Ras
binding domains (RBD) that allow association with
activated Ras providing another mechanism for PBK
membrane localization. Activated, oncogenic forms of
growth factor receptors, Ras, and even PBK kinase have
been shown to aberrantly elevate signaling in the
PBK/Akt/mTOR pathway resulting in cell transformation.
As a central component of the PBK/Akt/mTOR signaling
pathway PBK (particularly the class Ia a isoform) has
become a major therapeutic target in cancer drug
discovery. Substrates for class I PBKs are PI, PI(4)P
and PI(4,5)P2, with PI(4,5)P2 being the most favored.
Class I PBKs are further divided into two groups,
class Ia and class Ib, because of their activation
mechanism and associated regulatory subunits. The
class Ib PBK is p l l Og that is activated by
interaction with G protein-coupled receptors.
Interaction between p l l Og and G protein-coupled
receptors is mediated by regulatory subunits of 110,
87, and 84 kDa. PI and PI(4)P are the known substrates
for class II PBKs; PI(4,5)P2 is not a substrate for
the enzymes of this class. Class II PBKs include PBK
C2a, C2b and C2g isoforms, which contain C2 domains at
the C terminus, implying that their activity is
regulated by calcium ions. The substrate for class III
PBKs is PI only. A mechanism for activation of the
class III PBKs has not been clarified. Because each
subtype has its own mechanism for regulating activity,
it is likely that activation mechanism(s) depend on
stimuli specific to each respective class of PBK. The
compound PI103
(3-(4-(4-morpholinyl)pyrido[3',2':4,5]furo[3,2-d]pyrim
idin-2- yl)phenol) has been reported to inhibit both
PBK a and PBK 1 , as well as the mTOR enzymes with
IC50 values of 2, 3, and 50-80 nM respectively. LP.
dosing in mice of this compound in human tumor
xenograft models of cancer demonstrated activity
against a number of human tumor models, including the
glioblastoma (PTEN null U87MG), prostate (PC3), breast
(MDA-MB-468 and MDA-MB-435) colon carcinoma (HCT 116);
and ovarian carcinoma (SKOV3 and IGROV- 1); (Raynaud
et al, Pharmacologic Characterization of a Potent
Inhibitor of Class I Phosphatidylinositide 3-Kinases,
Cancer Res. 2007 67: 5840-5850). The compound ZSTK474
(2-(2-difluoromethylbenzoimidazol-l-yl)-4,
6-dimorpholino-l, 3,5-triazine) has been reported to
inhibit PBK and PBK 1 , but not the mTOR enzymes with
an IC50 values of 16, 4.6 and > 10,000 nM respectively
(Dexin Kong and Takao Yamori, ZSTK474is an
ATP-competitive inhibitor of class I
phosphatidylinositol 3 kinase isoforms, Cancer
Science, 2007, 98:10 1638-1642). Chronic oral
administration of ZSTK474 in mouse human xenograft
cancer models, completely inhibited growth which
originated from a non-small-cell lung cancer (A549), a
prostate cancer (PC-3), and a colon cancer (WiDr) at a
dose of 400 mg/kg. (Yaguchi et al, Antitumor Activity
of ZSTK474, a New Phosphatidylinositol 3-Kinase
Inhibitor, J. Natl. Cancer Inst. 98: 545-556). The
compound NVP-BEZ-235
(2-methyl-2-(4-(3-methyl-2-oxo-8-(quinolin-3-yl)-2,3-
dihydro-lH-imidazo[4,5-c]quinolin-l-yl)phenyl)propanen
itrile) has been reported to inhibit both PI3K a and
PI3Kg as well as the mTOR enzymes with IC50 values 4,
5, and "nanomolar". Testing in human tumor xenograft
models of cancer demonstrated activity against human
tumor models of prostrate (PC-3) and glioblastoma
(U-87) cancer (Verheijen, J .C. and Zask, A.,
Phosphatidylinositol 3-kinase (PI3K) inhibitors as
anticancer drugs, Drugs Fut. 2007, 32 (6): 537-547).
The compound SF-1 126 (a prodrug form of LY-294002,
which is 2-(4-morpholinyl)-8-
phenyl-4H-l-benzopyran-4-one) has been reported to be
"a pan-PI3K inhibitor". It is active in preclinical
mouse cancer models of prostate, breast, ovarian,
lung, multiple myeloma, and brain cancers. It began
clinical trials in April, 2007 for the solid tumors
endometrial, renal cell, breast, hormone refractory
prostate and ovarian cancers. (Verheijen, J .C. and
Zask, A., Phosphatidylinositol 3-kinase (PI3K)
inhibitors as anticancer drugs, Drugs Fut. 2007, 32
(6): 537-547). Exelixis Inc. (So. San Francisco, CA)
recently filed INDs for XL-147 (a selective pan- PI3K
inhibitor of unknown structure) and XL-765 (a mixed
inhibitor of mTOR and PBKof unknown structure), which
were reported to be potentially useful as anticancer
agents. 



TargeGen's short-acting mixed inhibitor of PI3K g and
d, TG-1001 15, is in phase I/II trials for treatment
of infarct following myocardial ischemia-reperfusion
injury. Cerylid's antithrombotic PI3K b inhibitor CBL-
1309 (structure unknown) has completed preclinical
toxicology studies. According to (Verheijen, J.C. and
Zask, A., Phosphatidylinositol 3-kinase (PI3K)
inhibitors as anticancer drugs, Drugs Fut. 2007, 32
(6): 537-547), Although it seems clear that inhibition
of the a isoform is essential for the antitumor
activity of PI3K inhibitors, it is not clear whether a
more selective inhibitor of a particular PI3K isoform
may lead to fewer unwanted biologicaleffects. It has
recently been reported that non-PI3Ka class I isoforms
(PBK b, d and g) have the ability to induce oncogenic
transformation of cells, suggesting that nonisoform-
specific inhibitors may offer enhanced therapeutic
potential over specific inhibitors. Selectivity versus
other related kinases is also an important
consideration for the development of PBK inhibitors.
While selective inhibitors may be preferred in order
to avoid unwanted side effects, there have been
reports that inhibition of multiple targets in the
PI3K/Akt pathway (e.g., PBK a and mTOR [mammalian
target of rapamycin]) may lead to greater efficacy. It
is possible that lipid kinase inhibitors may parallel
protein kinase inhibitors in that nonselective
inhibitors may also be brought forward to the clinic.
Mammalian Target of Rapamycin, mTOR, is a
cell-signaling protein that regulates the response of
tumor cells to nutrients and growth factors, as well
as controlling tumor blood supply through effects on
Vascular Endothelial Growth Factor, VEGF. Inhibitors
of mTOR starve cancer cells and shrink tumors by
inhibiting the effect of mTOR. All mTOR inhibitors
bind to the mTOR kinase. This has at least two
important effects. First, mTOR is a downstream
mediator of the PBK/ Akt pathway. The PBK/ Akt pathway
is thought to be over activated in numerous cancers
and may account for the widespread response from
various cancers to mTOR inhibitors. The
over-activation of the upstream pathway would normally
cause mTOR kinase to be over activated as well.
However, in the presence of mTOR inhibitors, this
process is blocked. The blocking effect prevents mTOR
from signaling to downstream pathways that control
cell growth. Over-activation of the PBK/ Akt kinase
pathway is frequently associated with mutations in the
PTEN gene, which is common in many cancers and may
help predict what tumors will respond to mTOR
inhibitors. The second major effect of mTOR inhibition
is anti-angiogenesis, via the lowering of VEGF levels.
In lab tests, certain chemotherapy agents were found
to be more effective in the presence of mTOR
inhibitors. George, J.N., et al, Cancer Research, 61,
1527-1532, 2001. Additional lab results have shown
that some rhabdomyosarcoma cells die in the presence
of mTOR inhibitors. The complete functions of the mTOR
kinase and the effects of mTOR inhibition are not
completely understood.There are three mTOR inhibitors,
which have progressed into clinical trials. These
compounds are Wyeth's Torisel, also known as
42-(3-hydroxy-2-(hydroxymethyl)-rapamycin 2-
methylpropanoate, CCI-779 or Temsirolimus; Novartis'
Everolimus, also known as 42-O-(2-
hydroxyethyl)-rapamycin, or RAD 001; and Ariad's
AP23573 also known as 42-
(dimethylphopsinoyl)-rapamycin. The FDA has approved
Torisel for the treatment of advanced renal cell
carcinoma. In addition, Torisel is active in a
NOS/SCID xenograft mouse model of acute lymphoblastic
leukemia [Teachey et al, Blood, 107(3), 1149-1 155,
2006]. Everolimus is in a phase II clinical study for
patients with Stage IV Malignant Melanoma. AP23573 has
been given orphan drug and fast-track status by the
FDA for treatment of soft-tissue and bone sarcomas.
The three mTOR inhibitors have non-linear, although
reproducible pharmacokinetic profiles. Mean area under
the curve (AUC) values for these drugs increase at a
less than dose related way. The three compounds are
all semi-synthetic derivatives of the natural
macrolide antibiotic rapamycin. It would be desirable
to find fully synthetic compounds, which inhibit mTOR
that are more potent and exhibit improved
pharmacokinetic behaviors. In view of the foregoing
information, PI3K inhibitors and mTOR inhibitors are
expected to be novel types of medicaments useful
against cell proliferation disorders, especially as
carcinostatic agents. Thus, it would be advantageous
to have new PI3K inhibitors and mTOR inhibitors as
potential treatment regimens for mTOR- and
PI3K-related diseases. The instant invention is
directed to these and other important ends.SUMMARY OF
THE INVENTION In one aspect, the invention provides a
compound of the Formula 1: 1 or a pharmaceutically
acceptable salt thereof, wherein the constituent
variables are as defined below. In other aspects, the
invention provides pharmaceutical compositions
comprising compounds or pharmaceutically acceptable
salts of compounds of the present formula 1. In one
aspect, the compounds or pharmaceutically acceptable
salts thereof of the present formula 1 are useful as
mTOR inhibitors. In one aspect, the compounds or
pharmaceutically acceptable salts thereof of the
present formula 1 are useful as PBK inhibitors. In one
aspect, the invention provides methods for treating an
mTOR-related disorder, comprising administering to a
mammal in need thereof, the compounds or
pharmaceutically acceptable salts of compounds of the
present formula 1 in an amount effective to treat an
mTORrelated disorder. In one aspect, the invention
provides methods for treating a PI3K-related disorder,
comprising administering to a mammal in need thereof
the compounds or pharmaceutically acceptable salts of
compounds of the present formula 1 in an amount
effective to treat a PBKrelated disorder. In other
aspects, the invention provides further methods of
synthesizing the compounds or pharmaceutically
acceptable salts of compounds of the present formula
1.DETAILED DESCRIPTION OF THE INVENTION In one aspect,
the invention provides a compound of the Formula 1 :
or a pharmaceutically acceptable salt thereof, wherein
A is -O-, -CH2O-, or -S(O) 1n -; m is 0, 1, or 2; Ar
is phenyl, naphthyl, or a nitrogen-containing mono- or
bicyclic heteroaryl; R1 is independently Ci-C alkyl,
C6-C14aryl, Ci-Cgheteroaryl, C2-C6alkenyl,
C2-C6alkynyl, or C3- Cgcycloalkyl; or two R1 groups on
the same carbon atom, when taken together with the
carbon to which they are attached, optionally form a
carbonyl (C=O) group; n is 0, 1, 2, or 3; R2 is
independently halogen; d-C 6alkyl; C2-C6alkenyl; d-C
6alkoxy; C2-C6alkynyl; C3- Cscycloalkyl; C6-Ci4aryl;
Ci-C9heteroaryl; hydroxyl; Ci-C6hydroxylalkyl-; -NR4
R5;. -NO2; - CHO; -CN; -C(O)NR>4 R 5;. R0C(O)NH-;
-CO2H; -CF3; -OCF3; R>4rR>5NC(O)NH-; or ROC(O)NH-; r
is 0, 1, 2, 3, 4, or 5; R4 and R5 are each
independently H; (Ci-Cealkoxy)carbonyl; Ci-C alkyl;
C6-Ci4aryl, optionally substituted with R7R8NC(O)-,
R7R8NC(O)NH-, CO2H, -CONH2, -CN, -NO2, R7R8N-,
R7R8N-Ci- C6alkylene, R7R8N-Ci-C6alkylene-O-,
R7R8N-Ci-C 6alkylene-NH-, R7R8N-NH-, Ci-C9heteroaryl,
Ci-Cgheteroaryl-O-, Ci-Cgheterocyclyl-O-, Ci-C6alkyl,
Ci-C6alkoxy, Ci-C6hydroxylalkyl-, Ci- Cgheterocycle,
wherein the ring portion of the Ci-C9heterocycle group
is optionally substitutedby Ci-Cealkyl, halogen,
NH2-Ci-C 6alkylene-, (d-CealkyO-NH-d-Cealkylene-,
(C1-C6alkyI)(C 1- C6alkyl)N-Ci-C 6alkylene-, or (d-C
6alkoxy)carbonyl; d-Cgheteroaryl, optionally
substituted by R7R8NC(O)-, R7R8NC(O)NH-, CO2H, -CONH2,
-CN, -NO2, R7R8N, R7R8N-C i-C6alkylene, R7R8N-Ci-C
6alkylene-O-, R7R8N-Ci-C 6alkylene-NH-, R7R8N-NH-,
Ci-C9heteroaryl, C1- Cgheteroaryl-O-,
d-Cgheterocyclyl-O-, Ci-Cealkyl, d-C 6alkoxy,
d-Cehydroxylalkyl-, C1- Cgheterocycle, wherein the
ring portion of the Ci-Cgheterocycle group is
optionally substituted by Ci-Cealkyl, halogen,
NH2-Ci-C 6alkylene-, (d-CealkyO-NH-d-Cealkylene-,
(C1-C6alkyI)(C 1- C6alkyl)N-Ci-C6alkylene-, or
(Ci-C6alkoxy)carbonyl-; Ci-Cgheterocycle optionally
substituted by (C6-Ci4aryl)alkyl-OC(O)- or Ci-C6alkyl;
C3-C8cycloalkyl; heterocyclyl(Ci-C 6alkyl) optionally
substituted with Ci-C6alkyl; Ci-C6alkyl-OC(O)N(Ci-C
3alkyl)Ci-C 6alkylene; NH2- C1- C6alkylene-;
(d-Cealky^-NH-d-Cealkylene-; or
(d-CealkylXd-CealkyTjN-d-Cealkylene-; or R4 and R5
when taken together with the nitrogen to which they
are attached optionally form a 3- to 7- membered
nitrogen containing heterocycle wherein up to two of
the carbon atoms of the heterocycle is optionally
replaced with -N(H)-, -0-, or -S(0) p-; p is O, l or
2; R6 is d-C 6alkyl; C6-C14aryl; (C6-C14aryl)alkyl,
optionally substituted by NH2; or C1-
C6perfluoroalkyl-; R7 and R8 are each independently H;
d-C alkyl optionally substituted with d-C alkoxy; C1-
C8acyl optionally substituted with NH2, (d-C
6alkyl)amino, or di(d-C 6alkyl)amino; (C1-
C6alkyl)SO2- optionally substituted with NH2,
(d-C6alkyl)amino, or di(d-C6alkyl)amino; (C1-
C6alkyl)S0- optionally substituted with NH2,
(d-C6alkyl)amino, or di(d-C6alkyl)amino; C - C14aryl-;
(C6-C14aryl)SO2-; (C6-C14aryl)SO-; aryl(d-C 6alkyl)
optionally substituted with C1- C6alkoxy, d-C 6alkyl,
or halo; d-C 9heteroaryl; (d-C 9heteroaryl)SO 2-; (Cr
C9heteroaryl)SO-; heterocyclylSO 2-; heterocyclylSO-;
d-C 6hydroxylalkyl; heteroaryl(d-C 6alkyl) optionally
substituted with d-C 6alkoxy, d-C 6alkyl, or halo;
heterocyc IyI(C i-C alkyl) optionally substituted with
d-C alkyl; Ci-Cgheterocycle optionally substituted by
(C -C14aryl)alkyl- OC(O)-; NH2- Cr C6alkylene-;
(d-CealkyO-NH-d-Cealkylene-; or (d-C 6alkyl)(d-C
6alkyl)Nd- C alkylene-; or R7 and R8 when taken
together with the nitrogen to which they are attached
optionally form a 3- to 7- membered nitrogen
containing heterocycle wherein up to two of the carbon
atoms of the heterocycle are optionally replaced with
-N(R9)-, -O-, or -S(O)q-, and wherein the heterocycle
isoptionally substituted with from 1 to 3 substituents
independently selected from Ci-C alkyl; (C1-
C6alkyl)amino-, C6-Ci4aryl, di(Ci-C6alkyl)amino-,
H2N-, Ci-Cgheteroaryl, and Ci-Cgheterocycle; q is 0, 1
or 2; R9 is H or Ci-Cealkyl; R3 is: (a) hydrogen; (b)
Ci-C alkyl optionally substituted with from 1 to 3
substituents independently selected from: (i)
Ci-C6alkoxy, (ii) NH2, (iii) (Ci-C6alkyl)amino, (iv)
di(Ci-C6alkyl)amino, (v) CO2H, (vi) and
(Ci-Cealkoxy)carbonyl; (c) carboxyamidoalkyl
optionally substituted with a substituent selected
from: (i) halogen, (ii) and di(Ci-C6alkyl)amino; (d)
Ci-Ceperfluoroalkyl-; (e) C3-C8cycloalkyl; (f) C
-Cuaryl optionally substituted with a substituent
selected from: (i) -O-Ci-C 6alkylene-NH2, (ii) -COOH,
(iii) Ci-C hydroxylalkyl, (iv) R10R1 1NC(O)-, (v) and
(Ci-Cealkoxy)carbonyl; (g) monocyclic Ci-C heterocycle
optionally substituted with from 1 to 3 substituents
independently selected from: (i) Ci-Cgacyl, wherein
the Ci-Csacyl is optionally substituted with a NH2,
(ii) Ci-Cealkyl,(iii) heteroaryl(Ci-C 6alkyl) wherein
the ring portion of the heteroaryl(Ci- C6alkyl) group
is optionally substituted with from 1 to 3
substituents independently selected from: A)
Ci-C6alkylC(O)NH-, B) halogen, C) NH2, D) and
Ci-C6alkyl, (iv) heterocyclyl(Ci-C 6alkyl), wherein
the ring portion of the heterocyclyl(Ci- C6alkyl)
group is optionally substituted by a
(C6-Ci4aryl)alkyl, (v) (C6-Ci4aryl)alkyl, wherein the
ring portion of the (C6-Ci4aryl)alkyl group is
optionally substituted by 1 to 3 substituents
independently selected from: A) halogen, B)
Ci-Cealkyl, C) di(Ci-C6alkyl)amino-(Ci-C
6alkylene)-O-, D) and Ci-C9heteroaryl; (vi) and
(Ci-Cealkoxy)carbonyl; (h) heterocyclyl(Ci-Cealkyl)
optionally substituted with a substituent selected
from: (i) d-C 6alkyl, (ii) C3-C8cycloalkyl, (iii)
(Ci-Cealkoxy)carbonyl, (iv) Ci-C alkylcarboxy, (v) (C
-Ci4aryl)alkyl wherein the ring portion of the (C
-Ci4aryl)alkyl group is optionally substituted by a :
A) halogen, B) Ci-C9heteroaryl, C) or
di(Ci-C6alkyl)amino-(Ci-C 6alkylene)-O-, (vi)
heteroaryl(Ci-C 6alkyl) wherein the ring portion of
the heteroaryl(Ci- C6alkyl) group is optionally
substituted by a halogen, (vii) and Ci-Csacyl, wherein
the Ci-Csacyl is optionally substituted with from 1 to
3 independently selected halogens, (i)
(Ci-C6alkyl)-C(O)-NH-(Ci-C 6alkylene)-;0)
heteroaryl(Ci-C 6alkyl); (k) (C6-Ci4aryl)alkyl wherein
the ring portion of the (C6-Ci4aryl)alkyl group is
optionally substituted by a : (i) ClC6H4C(O)NH-, (ii)
(Ci-C6alkoxy)carbonyl, (iii) CO2H, (iv) Or R10R1
1NC(O); (1) Ci-C6hydroxylalkyl; (m)or Ci-Cgheteroaryl;
R10 and R1 1 are each independently: (a) H; (b)
Ci-C6alkyl optionally substituted with a substituent
selected from: (i) Ci-C6alkylC(O)NH-, () NH2, (iii)
(Ci-C6alkyl)amino, (iv) or di(Ci-C6alkyl)amino, (c)
C3-Cgcycloalkyl; (d) C6-Ci4aryl optionally substituted
with a substituent selected from: (v) halogen, (vi)
and monocyclic Ci-C6heterocycle wherein the monocyclic
C1- C6heterocycle is optionally substituted with
(Ci-C6alkoxy)carbonyl; (n) Ci-Cgheteroaryl; (o)
heteroaryl(Ci-C 6alkyl); (p) heterocyclyl(Ci-C
6alkyl); (q) (C6-Ci4aryl)alkyl, wherein the chain
portion of the (C6-Ci4aryl)alkyl group is optionally
substituted by a hydroxyl; (r) or monocyclic
Ci-C6heterocycle optionally substituted with a
(Ci-C6alkoxy)carbonyl; or R10 and R1 1 when taken
together with the nitrogen to which they are attached
optionally form a 3- to 7- membered
nitrogen-containing heterocycle wherein up to two of
the carbon atoms of the heterocycle are optionally
replaced with -N(H)-, -N(Ci-C6alkyl)-,
-N(C6-Ci4aryl)-, or -O-,and wherein the
nitrogen-containing heterocycle is optionally
substituted by a Ci-C6alkyl; C6- C14aryl, (Cr
C6alkoxy)C(O)NH-, or Ci-C9heterocycle. R4 and R5 are
suitably each independently H; (Ci-C6alkoxy)carbonyl;
Ci-C6alkyl; C6- Ci4aryl, optionally substituted with
halogen, R7R8NC(O)-, CO2H, -CONH2, -CN, R7R8N,
R7R8N-Ci-C 6alkylene, R7R8N-Ci-C 6alkylene-O-,
R7R8N-Ci-C6alkylene-NH-, R7R8N-NH-, Ci- Cgheteroaryl,
Ci-Cgheteroaryl-O-, heterocyclyl, heterocyclyl-O-,
Ci-C6alkyl, Ci-C6alkoxy, C1- C6hydroxylalkyl-,
Ci-Cgheterocycle, wherein the ring portion of the
Ci-Cgheterocycle group in turn is optionally
substituted by Ci-C6alkyl, halogen, NH2-Ci-C
6alkylene-, (Ci-C6alkyl)-NH-Ci- C6alkylene-,
(Ci-C6alkyl)(Ci-C6alkyl)N-Ci-C6alkylene-, or
(Ci-C6alkoxy)carbonyl; C1- Cgheteroaryl, optionally
substituted by d-C 6alkyl R7R8N-Cr C6alkylene,
R7R8N-Cr C6alkylene- O-, R7R8N-Ci-Cealkylene-NH-,
R7R8N-NH-, Ci-C9heteroaryl, Ci-C9heteroaryl-O-,
heterocyclyl, or heterocyclyl-O-; Ci-C heterocycle
optionally substituted by (C -Ci4aryl)alkyl-OC(O)- or
Ci- C6alkyl; Cs-Cscycloalkyl; heterocyclyl(Ci-C
6alkyl) optionally substituted with Ci-C6alkyl; C1-
C6alkyl-OC(O)N(Ci-C 3alkyl)Ci-C 6alkylene; NH2-
Ci-C6alkylene-; (Ci-C6alkyl)-NH-Ci- Cealkylene-; or
(Ci-C6alkyl)(Ci-C6alkyl)N-Ci-C 6alkylene-. R7 and R8
are suitably each independently H; Ci-C6alkyl;
Ci-Cgacyl optionally substituted with NH2,
(Ci-C6alkyl)amino, or di(Ci-C6alkyl)amino;
(Ci-C6alkyl)SO2- optionally substituted with NH2,
(Ci-C6alkyl)amino, or di(Ci-C6alkyl)amino;
(Ci-C6alkyl)SO- optionally substituted with NH2,
(Ci-C6alkyl)amino, or di(Ci-C6alkyl)amino;
(C6-Ci4aryl)SO2-; (C6- Ci4aryl)SO-;
(Ci-C9heteroaryl)SO2-; (Ci-C9heteroaryl)SO-;
heterocyclylSO2-; heterocyclylSO-; Ci-C6hydroxylalkyl;
heteroaryl(Ci-C 6alkyl) optionally substituted with
Ci-C6alkyl; heterocyclyl(Ci-C 6alkyl) optionally
substituted with Ci-C6alkyl; Ci-Cgheterocycle
optionally substituted by (C6-Ci4aryl)alkyl-OC(O)-;
NH2-Ci-C 6alkylene-; (d-Cealky^-NH-d-Cealkylene-; or
(Ci-C6alkyl)(Ci-C6alkyl)N-Ci-C6alkylene-. R7 and R8
when taken together with the nitrogen to which they
are attached suitably form a 3- to 7- membered
nitrogen containing heterocycle wherein up to two of
the carbon atoms of the heterocycle are optionally
replaced with -N(R9)-, -O-, or -S(O)q-, and wherein
the heterocycle is optionally substituted with from 1
to 3 substituents independently selected from
Ci-C6alkyl; C6-Ci4aryl, Ci-Cgheteroaryl, and
Ci-Cgheterocycle. In certain embodiments n is 0. In
certain embodiments A is -O-.In certain embodiments r
is 1. Ar may suitably representa nitrogen-containing
monocyclic heteroaryl. Ar may suitably represent
pyridinyl. Ar may represent 3-pyridinyl. In certain
embodiments Ar may represent phenyl. Ar may suitably
represent phenyl substituted in the 4-position by R2,
where R2 may suitably behydroxyl or -NHC(O)NR4R5. R3
may suitably be Ci-C alkylor ethyl. In certain
embodiments R4 is C6-Ci4aryl, optionally substituted
with R7R8NC(O)-; R4 may suitably be phenyl,
substituted with R7R8NC(O)-, e.g. phenyl, substituted
in the 4-position with R7R8NC(O)-. In certain
embodiments R5 is H. In certain embodiments R7 is
(Ci-C6alkyl)(Ci-C6alkyl)N-Ci-C6alkylene-. R7 may
suitably be 2-(dimethylamino)ethyl. In certain
embodiments R8 is H. In certain embodiments R7 and R8
taken together with the nitrogen to which they are
attached form a 3- to 7- membered nitrogen containing
heterocycle wherein up to two of the carbon atoms of
the heterocycle are optionally replaced with -N(R9)-,
-O-, or -S(O)q- . R7 and R8 may suitably betaken
together with the nitrogen to which they are attached
form a 6- membered nitrogen containing heterocycle
wherein one of the carbon atoms of the heterocycle is
replaced with -N(R9)-, e.g. R7 and R8 taken together
are 4-methylpiperazin-l-yl. R9may suitably be Ci-C
alkyl. In certain embodiments R3 is a monocyclic Ci-C
heterocycle optionally substituted with from 1 to 3
substituents independently selected from Ci-Cgacyl,
Ci-C alkyl, heterocyclyl(Ci- C6alkyl), wherein the
ring portion of the heterocyclyl(Ci-C 6alkyl) group is
optionally substituted by 1 to 3 substituents
independently selected from halogen, -NH ,
-O(Ci-Cealkyl), Ci-C alkyl, monocyclic Ci-C
heterocycle, (C6-Ci4aryl)alkyl, and Cs-Cscycloalkyl,
(C6-Ci4aryl)alkyl, wherein the ring portion of the (C
-Ci4aryl)alkyl group is optionally substituted by 1 to
3substituents independently selected from halogen,
-NH2, -O(Ci-Cealkyl), Ci-C6alkyl, monocyclic
Ci-C6heterocycle, and C3-C8cycloalkyl. In particular
embodiments R is a piperidinyl group optionally
substituted with from 1 to 3 substituents
independently selected from Ci-Csacyl, Ci-C6alkyl,
heterocyclyl(Ci-Cealkyl), wherein the ring portion of
the heterocyclyl(Ci-Cealkyl) group is optionally
substituted by 1 to 3 substituents independently
selected from halogen, -NH2, -O(Ci-C6alkyl),
Ci-C6alkyl, monocyclic Ci-C heterocycle, (C
-Ci4aryl)alkyl, and C3-Cgcycloalkyl, (C
-Ci4aryl)alkyl, wherein the ring portion of the (C
-Ci4aryl)alkyl group is optionally substituted by 1 to
3 substituents independently selected from halogen,
-NH2, -O(Ci-C6alkyl), Ci-C6alkyl, monocyclic Ci-
C6heterocycle, and C3-C8cycloalkyl. R may suitably be
a piperidin-4-yl group optionally substituted with
from 1 to 3 substituents independently selected from
Ci-Csacyl, Ci-C6alkyl, heterocyclyl(Ci-C 6alkyl),
wherein the ring portion of the heterocyclyl(Ci-C
6alkyl) group is optionally substituted by 1 to 3
substituents independently selected from halogen,
-NH2, -O(Ci-C6alkyl), Ci-C6alkyl, monocyclic
Ci-C6heterocycle, (C6-Ci4aryl)alkyl, and
C3-Cgcycloalkyl, (C6-Ci4aryl)alkyl, wherein the ring
portion of the (C6-Ci4aryl)alkyl group is optionally
substituted by 1 to 3 substituents independently
selected from halogen, -NH2, -O(Ci-C6alkyl),
Ci-C6alkyl, monocyclic Ci- C6heterocycle, and
C3-C8cycloalkyl. R3 may suitably bea piperidinyl group
substituted with from 1 to 3 substituents
independently selected from heterocyclyl(Ci-C 6alkyl),
wherein the ring portion of the heterocyclyl(Ci-C
6alkyl) group is optionally substituted by 1 to 3
substituents independently selected from halogen, and
Ci-C6alkyl, and (C6-Ci4aryl)alkyl wherein the ring
portion of the (C6- Ci4aryl)alkyl group is optionally
substituted by 1 to 3 halogens. R3 may suitably be a
piperidinyl group substituted with heterocyclyl(Ci-C
6alkyl), wherein the ring portion of the
heterocyclyl(Ci-C 6alkyl) group is optionally
substituted by 1 to 3 substituents independently
selected from halogen, -and Ci-C6alkyl. or R3 may
suitably be a piperidinyl group substituted with
(C6-Ci4aryl)alkyl wherein the ring portion of the
(C6-Ci4aryl)alkyl group is optionally substituted by 1
to 3 halogens. In one aspect, n is 0, A is -O-, r is
1, Ar is 3-pyridinyl, R2 is hydroxyl, and R3 is a 4-
piperidinyl group substituted with from 1 to 3
substituents independently selected from
heterocyclyl(Ci-C 6alkyl), wherein the ring portion of
the heterocyclyl(Ci-C 6alkyl) group isoptionally
substituted by 1 to 3 substituents independently
selected from halogen, or Ci-C alkyl, and
(C6-Ci4aryl)alkyl wherein the ring portion of the (C
-Ci4aryl)alkyl group is optionally substituted by 1 to
3 halogens. In one aspect, n is 0, A is -O-, r is 1,
Ar is 3-pyridinyl, R2 is hydroxyl, and R3 is a 4-
piperidinyl group substituted with pyridylmethyl,
wherein the ring portion of the pyridylmethyl group is
by halogen. In one aspect, n is 0, A is -O-, r is 1,
Ar is 3-pyridinyl, R2 is hydroxyl, and R3 is a 4-
piperidinyl group substituted with benzyl, wherein the
ring portion of the benzyl group is optionally
substituted by 1 to 3 halogens. In one aspect, n is 0,
A is -O-, r is 1, Ar is phenyl, R2 is -NHC(O)NR4R5, R4
is C6- Ci4aryl, optionally substituted with
R7R8NC(O)-, and R3 is Ci-C6alkyl. In one aspect, n is
0, A is -O-, r is 1, Ar is phenyl, substituted in the
4-position, R2 is - NHC(O)NR4R5, R4 is phenyl,
substituted in the 4-position with R7R8NC(O)-, R5 is
H, and R3 is ethyl. In one aspect, n is 0, A is -O-, r
is 1, Ar is phenyl, substituted in the 4-position, R2
is - NHC(O)NR4R5, R4 is phenyl, substituted in the
4-position with R7R8NC(O)-, R7 is (C1-
C6alkyl)(Ci-C6alkyl)N-Ci-C6alkylene-, R8 is H, R5 is
H, and R3 is ethyl. In one aspect, n is 0, A is -O-, r
is 1, Ar is phenyl, substituted in the 4-position, R2
is - NHC(O)NR4R5, R4 is phenyl, substituted in the
4-position with R7R8NC(O)-, R7 is 2-
(dimethylamino)ethyl, R8 is H, R5 is H, and R3 is
ethyl. In one aspect, n is 0, A is -O-, r is 1, Ar is
phenyl, substituted in the 4-position, R2 is -
NHC(O)NR4R5, R4 is phenyl, substituted in the
4-position with R7R8NC(O)-, R7 and R8 taken together
with the nitrogen to which they are attached form a 3-
to 7- membered nitrogen containing heterocycle wherein
up to two of the carbon atoms of the heterocycle
optionally are replaced with -N(R9)-, -O-, or -S(O)q-,
R5 is H, and R3 is ethyl. In one aspect, n is 0, A is
-O-, r is 1, Ar is phenyl, substituted in the
4-position, R2 is - NHC(O)NR4R5, R4 is phenyl,
substituted in the 4-position with R7R8NC(O)-, R7 and
R8 taken together with the nitrogen to which they are
attached form a 6- membered nitrogen containing
heterocycle wherein one of the carbon atoms of the
heterocycle is replaced with -N(R9)-, R5 is H, and R3
is ethyl.In one aspect, n is 0, A is -O-, r is 1, Ar
is phenyl, substituted in the 4-position, R2 is -
NHC(O)NR4R5, R4 is phenyl, substituted in the
4-position with R7R8NC(O)-, R7 and R8 taken together
with the nitrogen to which they are attached form a 6-
membered nitrogen containing heterocycle wherein one
of the carbon atoms of the heterocycle is replaced
with -N(R9)-, R9 is Ci-C6alkyl, R5 is H, and R3 is
ethyl. In one aspect, n is 0, A is -O-, r is 1, Ar is
phenyl, substituted in the 4-position, R2 is -
NHC(O)NR4R5, R4 is phenyl, substituted in the
4-position with R7R8NC(O)-, R7 and R8 taken together
with the nitrogen to which they are attached form a 6-
membered nitrogen containing heterocycle wherein one
of the carbon atoms of the heterocycle is replaced
with -N(R9)-, R9 is methyl, R5 is H, and R3 is ethyl.
Illustrative compounds of Formula 1 include by the
following compounds:
3-[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3H-[l,2
,3]triazolo[4,5-d]pyrimidin-5-yl]phenol;
5-[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3H-[l,2
,3]triazolo[4,5-d]pyrimidin-5- yl]pyrimidin-2-amine;
5-[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3H-[l,2
,3]triazolo[4,5-d]pyrimidin-5-yl]pyridin- 3-ol;
l-{4-[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3H-[
l,2,3]triazolo[4,5-d]pyrimidin-5-
yl]phenyl}-3-[2-(dimethylamino)ethyl]urea;
N-{4-[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3H-[
l,2,3]triazolo[4,5-d]pyrimidin-5- yl]phenyl}
-2,2,2-trifluoroacetamide;
l-{4-[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3H-[
l,2,3]triazolo[4,5-d]pyrimidin-5- yl]phenyl}
-3-methylurea;
N-{2-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3]t
riazolo[4,5-d]pyrimidin-3- yl]ethyl} acetamide;
N-(2-{5-[3-(hydroxymethyl)phenyl]-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-3- yl}
ethyl)acetamide; 3-[7-morpholin-4-yl-3-(3-pyrrolidin-
1-ylpropyl)-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenol;
{3-[7-morpholin-4-yl-3-(3-pyrrolidin-l-ylpropyl)-3H-[l
,2,3]triazolo[4,5-d]pyrimidin-5- yl]phenyl}methanol;
5-(lH-indazol-4-yl)-7-morpholin-4-yl-3-(3-pyrrolidin-l
-ylpropyl)-3H-[l,2,3]triazolo[4,5- d]pyrimidine;
5-(7-morpholin-4-yl-3-piperidin-4-yl-3H-[l,2,3]triazol
o[4,5-d]pyrimidin-5-yl)pyridin-3-ol; 5- {3-[
1-(2-flirylmethyl)piperidin-4-yl]-7-morpholin-4-yl-3H-
[ 1,2,3]triazolo[4,5-d]pyrimidin-5- yl}pyridin-3-ol;
5-{3-[l-(4-fluorobenzyl)piperidin-4-yl]-7-morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl}pyridin-3-ol;
5-(3-{l-[(6-bromopyridin-3-yl)methyl]piperidin-4-yl}-7
-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)pyridin-3-ol;
5-(3-{l-[(5-bromopyridin-3-yl)methyl]piperidin-4-yl}-7
-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)pyridin-3-ol;
5-[3-(l-{4-[3-(dimethylamino)propoxy]benzyl}piperidin-
4-yl)-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]pyridin-3-ol;
5-{3-[l-(3,4-difluorobenzyl)piperidin-4-yl]-7-morpholi
n-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl}pyridin-3-ol; 5-(3-{l-[(l -methyl-
lH-pyrrol-2-yl)methyl]piperidin-4-yl}-7-morpholin-4-yl
-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)pyridin-3-ol;
5-(3- {1-[(6-chloropyridin-3-yl)methyl]piperidin-4-yl}
-7-morpholin-4-yl-3H-[ 1,2,3]triazolo[4,5-
d]pyrimidin-5-yl)pyridin-3-ol;
5-(3-{l-[(5-methyl-2-thienyl)methyl]piperidin-4-yl}-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)pyridin-3-ol;
5-[3-(l-methylpiperidin-4-yl)-7-morpholin-4-yl-3H-[l,2
,3]triazolo[4,5-d]pyrimidin-5-yl]pyridin- 3-ol;
5-{3-[l-(2,4-difluorobenzyl)piperidin-4-yl]-7-morpholi
n-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl}pyridin-3-ol; 5-(3-{l-[(l -methyl-
lH-imidazol-5-yl)methyl]piperidin-4-yl}-7-morpholin-4-
yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)pyridin-3-ol;
N-[3-({4-[5-(5-hydroxypyridin-3-yl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3-
yl]piperidin-l-yl}methyl)pyridin-2-yl]-2,2-dimethylpro
panamide; 5-(3-
{1-[(4,5-dimethyl-2-thienyl)methyl]piperidin-4-yl}
-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)pyridin-3-ol;
5-[3-(l-butylpiperidin-4-yl)-7-morpholin-4-yl-3H-[l,2,
3]triazolo[4,5-d]pyrimidin-5-yl]pyridin- 3-ol;5-(3-
{1-[(4-benzylpiperazin- 1-yl)methyl]piperidin-4-yl}
-7-morpholin-4-yl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-yl)pyridin-3-ol;
5-{7-morpholin-4-yl-3-[l-(lH-pyrrol-2-ylmethyl)piperid
in-4-yl]-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl}pyridin-3-ol; 5-(3-{l-[(l -methyl-
lH-pyrazol-5-yl)methyl]piperidin-4-yl}
-7-morpholin-4-yl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-yl)pyridin-3-ol; 5-
{7-morpholin-4-yl-3-[
1-(4-pyridin-4-ylbenzyl)piperidin-4-yl]-3H-[
1,2,3]triazolo[4,5- d]pyrimidin-5-yl}pyridin-3-ol;
4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]p
yrimidin-5-yl)aniline;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-pyridin-4- ylurea;
1-[2-(dimethylamino)ethyl]-3-[4-(3-ethyl-7-morpholin-4
-yl-3H-[ 1,2,3]triazolo[4,5-d]pyrimidin-
5-yl)phenyl]urea;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-(2-
methylpyridin-4-yl)urea;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-(4H-l,2,4-
triazol-4-yl)urea;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-(l,3-thiazol- 2-yl)urea;
2-(4-aminophenyl)ethyl
[4-(3-ethyl-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5- yl)phenyl]carbamate;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-pyridin-3- ylurea;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-(2- thienyl)urea; methyl
4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,
5-d]pyrimidin-5- yl)phenyl]carbamoyl}amino)benzoate;
4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,
5-d]pyrimidin-5- yl)phenyl]carbamoyl} amino)benzoic
acid;
N-[2-(dimethylamino)ethyl]-4-({[4-(3-ethyl-7-morpholin
-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]carbamoyl}amino)benzamide;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-{4-[(4- methylpiperazin-
1-yl)carbonyl]phenyl}urea;
N-[2-(dimethylamino)ethyl]-4-({[4-(3-ethyl-7-morpholin
-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)-N-methylbenzamide;
4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,
5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)-N-(2-hydroxyethyl)benzamide
;
N-[3-(dimethylamino)propyl]-4-({[4-(3-ethyl-7-morpholi
n-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]carbamoyl}amino)benzamide;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-{4-[(4-
morpholin-4-ylpiperidin-l-yl)carbonyl]phenyl}urea;
4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,
5-d]pyrimidin-5- yl)phenyl]carbamoyl}
amino)-N-[2-(4-methylpiperazin- 1-yl)ethyl]benzamide;
l-[4-(l,4'-bipiperidin-r-ylcarbonyl)phenyl]-3-[4-(3-et
hyl-7-morpholin-4-yl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]urea;
4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,
5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)-N-(pyridin-4-ylmethyl)benza
mide;
4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,
5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)-N-methyl-N-[2-(methylamino)
ethyl]benzamide;
4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,
5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)-N-(2-morpholin-4-ylethyl)be
nzamide;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-(4-{[(3R)-3-
methylpiperazin- 1-yl]carbonyl}phenyl)urea;
4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,
5-d]pyrimidin-5- yl)phenyl]carbamoyl}
amino)-N-[3-(4-methylpiperazin- 1-yl)propyl]benzamide;
4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,
5-d]pyrimidin-5- yl)phenyl]carbamoyl}
amino)-N-(2-piperidin- 1-ylethyl)benzamide;
l-{4-[(3,3-dimethylpiperazin-l-yl)carbonyl]phenyl}-3-[
4-(3-ethyl-7-morpholin-4-yl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]urea;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-{4-[(4-
pyridin-2-ylpiperazin-l-yl)carbonyl]phenyl}urea;
4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,
5-d]pyrimidin-5- yl)phenyl]carbamoyl}
amino)-N-[(1-ethylpyrrolidin-2-yl)methyl]benzamide;
4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,
5-d]pyrimidin-5- yl)phenyl]carbamoyl}amino)benzamide;
4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,
5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)-N,N-dimethylbenzamide;
N-butyl-4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]tri
azolo[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)benzamide;
4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,
5-d]pyrimidin-5- yl)phenyl]carbamoyl}
amino)-N-(2-pyridin-2-ylethyl)benzamide;
N-ethyl-4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]tri
azolo[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)benzamide; benzyl
4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,
5-d]pyrimidin-5- yl)phenyl]carbamoyl}
amino)piperidine- 1-carboxylate;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-piperidin-4- ylurea;
4-{3-ethyl-7-[(3S)-3-methylmorpholin-4-yl]-3H-[l,2,3]t
riazolo[4,5-d]pyrimidin-5-yl}aniline;
l-(4-{3-ethyl-7-[(3S)-3-methylmorpholin-4-yl]-3H-[l,2,
3]triazolo[4,5-d]pyrimidin-5-
yl}phenyl)-3-[4-(2-hydroxyethyl)phenyl]urea;
l-(4-{3-ethyl-7-[(3S)-3-methylmorpholin-4-yl]-3H-[l,2,
3]triazolo[4,5-d]pyrimidin-5-
yl}phenyl)-3-(2-thienyl)urea;
l-(4-{3-ethyl-7-[(3S)-3-methylmorpholin-4-yl]-3H-[l,2,
3]triazolo[4,5-d]pyrimidin-5-
yl}phenyl)-3-[4-(hydroxymethyl)phenyl]urea;
l-(4-{3-ethyl-7-[(3S)-3-methylmorpholin-4-yl]-3H-[l,2,
3]triazolo[4,5-d]pyrimidin-5-
yl}phenyl)-3-pyridin-4-ylurea;
l-(4-{3-ethyl-7-[(3S)-3-methylmorpholin-4-yl]-3H-[l,2,
3]triazolo[4,5-d]pyrimidin-5-
yl}phenyl)-3-pyridin-3-ylurea;
l-(4-{3-ethyl-7-[(3S)-3-methylmorpholin-4-yl]-3H-[l,2,
3]triazolo[4,5-d]pyrimidin-5-
yl}phenyl)-3-(4-methoxyphenyl)urea;
l-(4-{3-ethyl-7-[(3S)-3-methylmorpholin-4-yl]-3H-[l,2,
3]triazolo[4,5-d]pyrimidin-5-
yl}phenyl)-3-(4-fluorophenyl)urea;
l-(4-cyanophenyl)-3-(4-{3-ethyl-7-[(3S)-3-methylmorpho
lin-4-yl]-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-y1}phenyl)urea;
l-(4-{3-ethyl-7-[(3S)-3-methylmorpholin-4-yl]-3H-[l,2,
3]triazolo[4,5-d]pyrimidin-5-
yl}phenyl)-3-[4-(4-methylpiperazin-l-yl)phenyl]urea;
4-(3-cyclopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4
,5-d]pyrimidin-5-yl)aniline;
l-[4-(3-cyclopropyl-7-morpholin-4-yl-3H-[l,2,3]triazol
o[4,5-d]pyrimidin-5-yl)phenyl]-3- pyridin-4-ylurea;
l-[4-(3-cyclopropyl-7-morpholin-4-yl-3H-[l,2,3]triazol
o[4,5-d]pyrimidin-5-yl)phenyl]-3- pyridin-4-ylurea;
l-[4-(3-cyclopropyl-7-morpholin-4-yl-3H-[l,2,3]triazol
o[4,5-d]pyrimidin-5-yl)phenyl]-3-(2- thienyl)urea;
4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5
-d]pyrimidin-5-yl)aniline;
l-[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5-d]pyrimidin-5-yl)phenyl]-3-pyridin- 4-ylurea;
l-[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5-d]pyrimidin-5-yl)phenyl]-3-pyridin- 3-ylurea;
l-[4-(hydroxymethyl)phenyl]-3-[4-(3-isopropyl-7-morpho
lin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]urea;
l-[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5-d]pyrimidin-5-yl)phenyl]-3-(4-
morpholin-4-ylphenyl)urea;
l-[4-(dimethylamino)phenyl]-3-[4-(3-isopropyl-7-morpho
lin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]urea;
l-(4-fluorophenyl)-3-[4-(3-isopropyl-7-morpholin-4-yl-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5- yl)phenyl]urea;
l-[2-(dimethylamino)ethyl]-3-[4-(3-isopropyl-7-morphol
in-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]urea;
l-[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5-d]pyrimidin-5-yl)phenyl]-3-(4- methoxyphenyl)urea;
l-[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5-d]pyrimidin-5-yl)phenyl]-3-(4- methylphenyl)urea;
l-[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5-d]pyrimidin-5-yl)phenyl]-3- methylurea;
l-[(l-ethylpyrrolidin-2-yl)methyl]-3-[4-(3-isopropyl-7
-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]urea;
4-({[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazol
o[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)benzamide;
l-[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5-d]pyrimidin-5-yl)phenyl]-3-isoxazol- 4-ylurea;
l-[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5-d]pyrimidin-5-yl)phenyl]-3-(lHpyrrol- 3-yl)urea;
1-[4-(3-isopropyl-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]urea;
tert-butyl
4-{2-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3]t
riazolo[4,5-d]pyrimidin-3- yl]ethyl}piperazine-
1-carboxylate;
3-[7-morpholin-4-yl-3-(2-piperazin-l-ylethyl)-3H-[l,2,
3]triazolo[4,5-d]pyrimidin-5-yl]phenol;
3-{3-[2-(4-benzoylpiperazin-l-yl)ethyl]-7-morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5- yl}phenol; 3-
{7-morpholin-4-yl-3-[2-(4-propionylpiperazin-
1-yl)ethyl]-3H-[ 1,2,3]triazolo[4,5-d]pyrimidin-
5-yl}phenol;
3-(3-{2-[4-(4-fluorobenzoyl)piperazin-l-yl]ethyl}-7-mo
rpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenol;
3-(3-{2-[4-(3,4-difluorobenzoyl)piperazin-l-yl]ethyl}-
7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenol;
3-{3-[2-(4-isonicotinoylpiperazin-l-yl)ethyl]-7-morpho
lin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl}phenol;
3-(7-morpholin-4-yl-3-{2-[4-(phenylacetyl)piperazin-l-
yl]ethyl}-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenol; 3- {3-[2-(4-acetylpiperazin-
1-yl)ethyl]-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5- 



yl}phenol;
3-{3-[2-(4-cyclohexylpiperazin-l-yl)ethyl]-7-morpholin
-4-yl-3H-[l,2,3]triazolo[4,5- d]pyrimidin-5-yl}phenol;
3-{3-[2-(4-butylpiperazin-l-yl)ethyl]-7-morpholin-4-yl
-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5- yl}phenol;
3-{3-[2-(4-isobutylpiperazin-l-yl)ethyl]-7-morpholin-4
-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5- yl}phenol;
3-(3-{2-[4-(3-fluorobenzyl)piperazin-l-yl]ethyl}-7-mor
pholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenol; 3- {3-[2-(4-
{4-[3-(dimethylamino)propoxy]benzyl}piperazin-
1-yl)ethyl]-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenol;
3-(7-morpholin-4-yl-3-{2-[4-(pyridin-3-ylmethyl)pipera
zin-l-yl]ethyl}-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenol;
3-(7-morpholin-4-yl-3-{2-[4-(lH-pyrrol-2-ylmethyl)pipe
razin-l-yl]ethyl}-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenol; 3-(3-
{2-[4-(2-flirylmethyl)piperazin- 1-yl]ethyl}
-7-morpholin-4-yl-3H-[l ,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenol;
3-{3-[2-(4-benzylpiperazin-l-yl)ethyl]-7-morpholin-4-y
l-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5- yl}phenol;
methyl 3-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-3- yl]benzoate; methyl
3-[5-(3-formylphenyl)-7-morpholin-4-yl-3H-[l,2,3]triaz
olo[4,5-d]pyrimidin-3- yl]benzoate;
[(7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidine
-3,5-diyl)di-3,l-phenylene]dimethanol;
3-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3]tria
zolo[4,5-d]pyrimidin-3-yl]benzoic acid;
3-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3]tria
zolo[4,5-d]pyrimidin-3-yl]benzamide;
3-(7-morpholin-4-yl-3- {3-[(4-pyrrolidin-
1-ylpiperidin- 1-yl)carbonyl]phenyl} -3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenol;
3-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3]tria
zolo[4,5-d]pyrimidin-3-yl]-Nmethylbenzamide;
N-[2-(dimethylamino)ethyl]-3-[5-(3-hydroxyphenyl)-7-mo
rpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-3-yl]benzamide;
3-(7-morpholin-4-yl-5-{4-[(phenylcarbamoyl)amino]pheny
l}-3H-[l,2,3]triazolo[4,5- d]pyrimidin-3-yl)benzoic
acid;tert-butyl
3-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-3- yl] azetidine-
1-carboxylate;
3-(3-azetidin-3-yl-7-morpholin-4-yl-3H-[l,2,3]triazolo
[4,5-d]pyrimidin-5-yl)phenol; 3- {3-[
1-(2-aminobenzoyl)azetidin-3-yl]-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5- yl}phenol;
3-[3-(l-benzylazetidin-3-yl)-7-morpholin-4-yl-3H-[l,2,
3]triazolo[4,5-d]pyrimidin-5-yl]phenol; 3-(3-
{1-[(6-fluoropyridin-3-yl)methyl]azetidin-3-yl}
-7-morpholin-4-yl-3H-[ 1,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenol; ( 1IbS)-1 1,1
lb-dimethyl-2,3,5,6,1 1,1
lb-hexahydro-lH-indolizino[8,7-b]indol-8-ol; diethyl
8-ethynyl-7-hydroxydibenzo[b,d]furan-3,4-dicarboxylate
; tert-butyl 3-(7-morpholin-4-yl-5-
{4-[(phenylcarbamoyl)amino]phenyl} -3H-[1
,2,3]triazolo[4,5- d]pyrimidin-3-yl)azetidine-
1-carboxylate; tert-butyl
3-(7-morpholin-4-yl-5-{4-[(2-thienylcarbamoyl)amino]ph
enyl}-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-3-yl)azetidine- 1-carboxylate;
4-[7-morpholin-4-yl-3-(2,2,2-trifluoroethyl)-3H-[l,2,3
]triazolo[4,5-d]pyrimidin-5-yl]aniline;
l-{4-[7-morpholin-4-yl-3-(2,2,2-trifluoroethyl)-3H-[l,
2,3]triazolo[4,5-d]pyrimidin-5- yl]phenyl}
-3-pyridin-4-ylurea;
l-{4-[7-morpholin-4-yl-3-(2,2,2-trifluoroethyl)-3H-[l,
2,3]triazolo[4,5-d]pyrimidin-5- yl]phenyl}
-3-pyridin-3-ylurea;
l-{4-[7-morpholin-4-yl-3-(2,2,2-trifluoroethyl)-3H-[l,
2,3]triazolo[4,5-d]pyrimidin-5-
yl]phenyl}-3-pyrimidin-5-ylurea;
l-[4-(dimethylamino)phenyl]-3-{4-[7-morpholin-4-yl-3-(
2,2,2-trifluoroethyl)-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl}urea;
l-[4-(2-hydroxyethyl)phenyl]-3-{4-[7-morpholin-4-yl-3-
(2,2,2-trifluoroethyl)-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl}urea;
tert-butyl methyl {2-[(
{4-[7-morpholin-4-yl-3-(2,2,2-trifluoroethyl)-3H-[
1,2,3]triazolo[4,5- d]pyrimidin-5-yl]phenyl}
carbamoyl)amino]ethyl} carbamate;
l-[2-(methylamino)ethyl]-3-{4-[7-morpholin-4-yl-3-(2,2
,2-trifluoroethyl)-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl}urea;
l-{4-[7-morpholin-4-yl-3-(2,2,2-trifluoroethyl)-3H-[l,
2,3]triazolo[4,5-d]pyrimidin-5- yl]phenyl}
-3-(2-thienyl)urea;
l-{4-[7-morpholin-4-yl-3-(2,2,2-trifluoroethyl)-3H-[l,
2,3]triazolo[4,5-d]pyrimidin-5- yl]phenyl}
-3-(3-thienyl)urea; tert-butyl
4-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-3- yl]piperidine-
1-carboxylate;
3-(7-morpholin-4-yl-3-piperidin-4-yl-3H-[l,2,3]triazol
o[4,5-d]pyrimidin-5-yl)phenol;
3-{7-morpholin-4-yl-3-[l-(lH-pyrrol-2-ylmethyl)piperid
in-4-yl]-3H-[l,2,3]triazolo[4,5- d]pyrimidin-5
-yl}phenol;
3-[3-(l-{4-[3-(dimethylamino)propoxy]benzyl}piperidin-
4-yl)-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenol;
3-{3-[l-(4-fluorobenzyl)piperidin-4-yl]-7-morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5- yl}phenol;
tert-butyl
4-[5-(2-aminopyrimidin-5-yl)-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-3- yl]piperidine-
1-carboxylate; 3- {7-morpholin-4-yl-3-[
1-(pyridin-2-ylmethyl)piperidin-4-yl]-3H-[
1,2,3]triazolo[4,5- d]pyrimidin-5-yl}phenol;
tert-butyl 4-(7-morpholin-4-yl-5-
{4-[(pyridin-3-ylcarbamoyl)amino]phenyl} -3H-
[1,2,3]triazolo[4,5-d]pyrimidin-3-yl)piperidine-
1-carboxylate; tert-butyl
4-{5-[4-({[2-(dimethylamino)ethyl]carbamoyl}amino)phen
yl]-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl}piperidine-l-carb
oxylate;
l-[2-(dimethylamino)ethyl]-3-[4-(7-morpholin-4-yl-3-pi
peridin-4-yl-3H-[l,2,3]triazolo[4,5- d]pyrimidin-5
-yl)phenyl]urea; 1-[2-(dimethylamino)ethyl]-3-(4- {3-[
1-(4-fluorobenzyl)piperidin-4-yl]-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenyl)urea;
1-[2-(dimethylamino)ethyl] -3-(4-
{7-morpholin-4-yl-3-[1-(pyridin-3
-ylmethyl)piperidin-4-yl]- 3H-[1
,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenyl)urea;
1-[4-(3-
{1-[(6-bromopyridin-3-yl)methyl]piperidin-4-yl}
-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-[2-(dim
ethylamino)ethyl]urea;
l-(4-{3-[l-(4-chloro-2-fluorobenzyl)piperidin-4-yl]-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl}phenyl)-3-[2-(dimethylamino)ethyl]ure
a; 1-[2-(dimethylamino)ethyl]-3-[4-(3-
{1-[(6-fluoropyridin-3-yl)methyl]piperidin-4-yl} -7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)phenyl]urea;1-[2-(dimethylamino)ethyl]-3-[4-(3-
{1-[(5-methyl-2-thienyl)methyl]piperidin-4-yl} -7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)phenyl]urea; 1- {4-[3-(l
-butylpiperidin-4-yl)-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5-
yl]phenyl}-3-[2-(dimethylamino)ethyl]urea;
l-[2-(dimethylamino)ethyl]-3-(4-{7-morpholin-4-yl-3-[l
-(4-pyridin-4-ylbenzyl)piperidin-4-yl]-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenyl)urea;
1-[2-(dimethylamino)ethyl]-3-(4-
{7-morpholin-4-yl-3-[1-(1H-pyrrol-2-ylmethyl)piperidin
-4-yl] -
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenyl)urea;
1-[2-(dimethylamino)ethyl]-3- {4- [3-(1-{4-
[3-(dimethylamino)propoxy]benzyl}piperidin-4-yl)-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
]phenyl}urea;
l-[4-(7-morpholin-4-yl-3-piperidin-4-yl-3H-[l,2,3]tria
zolo[4,5-d]pyrimidin-5-yl)phenyl]-3- pyridin-3-ylurea;
1- {4-[3-(l
-methylpiperidin-4-yl)-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5- yl]phenyl}
-3-pyridin-3-ylurea; tert-butyl
4-[5-(4-{[(4-fluorophenyl)carbamoyl]amino}phenyl)-7-mo
rpholin-4-yl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]piperidine-
1-carboxylate; tert-butyl 4-(7-morpholin-4-yl-5-
{4-[(pyridin-4-ylcarbamoyl)amino]phenyl}-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-3-yl)piperidine-
1-carboxylate;
l-[4-(7-morpholin-4-yl-3-piperidin-4-yl-3H-[l,2,3]tria
zolo[4,5-d]pyrimidin-5-yl)phenyl]-3- pyridin-4-ylurea;
tert-butyl 4-(5- {4-[(methylcarbamoyl)amino]phenyl}
-7-morpholin-4-yl-3H-[ 1,2,3]triazolo[4,5-
d]pyrimidin-3-yl)piperidine- 1-carboxylate; tert-butyl
4-[5 -(4- {[(methoxycarbonyl)carbamoy1]
amino}phenyl)-7-morpholin-4-yl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]piperidine-
1-carboxylate;
l-{4-[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3H-[
l,2,3]triazolo[4,5-d]pyrimidin-5-
yl]phenyl}-3-(3-chlorophenyl)urea; 5-(3- {1-[(2-amino-
1,3-thiazol-5-yl)methyl]piperidin-4-yl}
-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)pyridin-3-ol;
3-{3-[(l-ethylpyrrolidin-2-yl)methyl]-7-morpholin-4-yl
-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5- yl}phenol;
{5-[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3H-[l,
2,3]triazolo[4,5-d]pyrimidin-5-
yl]pyridin-3-yl}methanol;
[5-(7-morpholin-4-yl-3-piperidin-4-yl-3H-[l,2,3]triazo
lo[4,5-d]pyrimidin-5-yl)pyridin-3- yljmethanol;
4-(3-ethyl-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5-yl)-2-methoxyaniline;
[3-(7-morpholin-4-yl-3-piperidin-4-yl-3H-[l,2,3]triazo
lo[4,5-d]pyrimidin-5-yl)phenyl]methanol;
{3-[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3H-[l,
2,3]triazolo[4,5-d]pyrimidin-5- yl]phenyl}methanol;
4-[3-(2,2-dimethoxyethyl)-7-morpholin-4-yl-3H-[l,2,3]t
riazolo[4,5-d]pyrimidin-5-yl]aniline;
l-{4-[3-(2,2-dimethoxyethyl)-7-morpholin-4-yl-3H-[l,2,
3]triazolo[4,5-d]pyrimidin-5-
yl]phenyl}-3-(4-methylphenyl)urea; 1-
{4-[3-(2,2-dimethoxyethyl)-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5-
yl]phenyl}-3-(4-fluorophenyl)urea; 1-
{4-[3-(2,2-dimethoxyethyl)-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5- yl]phenyl}
-3-pyridin-3-ylurea;
4-[({4-[3-(2,2-dimethoxyethyl)-7-morpholin-4-yl-3H-[l,
2,3]triazolo[4,5-d]pyrimidin-5-
yl]phenyl}carbamoyl)amino]benzamide;
l-{4-[3-(2-hydroxyethyl)-7-morpholin-4-yl-3H-[l,2,3]tr
iazolo[4,5-d]pyrimidin-5-yl]phenyl}-3-
pyridin-4-ylurea;
l-{4-[3-(2-hydroxyethyl)-7-morpholin-4-yl-3H-[l,2,3]tr
iazolo[4,5-d]pyrimidin-5-yl]phenyl}-3-
pyridin-3-ylurea;
l-{4-[3-(2-hydroxyethyl)-7-morpholin-4-yl-3H-[l,2,3]tr
iazolo[4,5-d]pyrimidin-5-yl]phenyl}-3-
(4-methoxyphenyl)urea;
l-{4-[3-(2-hydroxyethyl)-7-morpholin-4-yl-3H-[l,2,3]tr
iazolo[4,5-d]pyrimidin-5-yl]phenyl}-3- phenylurea;
tert-butyl
3-{[5-(4-aminophenyl)-7-morpholin-4-yl-3H-[l,2,3]triaz
olo[4,5-d]pyrimidin-3- yljmethyl} azetidine-
1-carboxylate; tert-butyl
3-[(7-morpholin-4-yl-5-{4-[(phenylcarbamoyl)amino]phen
yl}-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-3-yl)methyl]azetidine-l -carboxylate;
l-{4-[3-(azetidin-3-ylmethyl)-7-morpholin-4-yl-3H-[l,2
,3]triazolo[4,5-d]pyrimidin-5- yl]phenyl}
-3-phenylurea;
l-(4-{3-[(l-benzoylazetidin-3-yl)methyl]-7-morpholin-4
-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-
5-yl}phenyl)-3-phenylurea;
l-(4-{3-[(l-benzylazetidin-3-yl)methyl]-7-morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
y1}phenyl)-3-phenylurea; 1-[4-(3-
{[1-(4-fluorobenzyl)azetidin-3-yl]methyl}
-7-morpholin-4-yl-3H-[ 1,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-phenylurea;
1-[4-(7-morpholin-4-yl-3-
{[1-(4-pyridin-4-ylbenzyl)azetidin-3-yl]methyl} -3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-phenylu
rea; 1-(4- {3-[(l
-{4-[3-(dimethylamino)propoxy]benzyl}
azetidin-3-yl)methyl]-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenyl)-3-phenylu
rea;
3-[7-morpholin-4-yl-3-(2-piperidin-l-ylethyl)-3H-[l,2,
3]triazolo[4,5-d]pyrimidin-5-yl]phenol;
3-[7-morpholin-4-yl-3-(2-pyridin-2-ylethyl)-3H-[l,2,3]
triazolo[4,5-d]pyrimidin-5-yl]phenol;
4-chloro-N-(4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3-
yl]methyl}phenyl)benzamide; 1-
{4-[7-morpholin-4-yl-3-(tetrahydro-2H-pyran-4-yl)-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5- yl]phenyl}
-3-pyridin-4-ylurea;
l-[4-(3-methyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5
-d]pyrimidin-5-yl)phenyl]-3-pyridin-3- ylurea;
1-[4-(3-methyl-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-(2-
thienyl)urea;
l-[4-(3-methyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5
-d]pyrimidin-5-yl)phenyl]-3-(3- thienyl)urea; 3-
{3-[4-(dimethylamino)butyl]-7-morpholin-4-yl-3H-[1,2,3
]triazolo[4,5-d]pyrimidin-5- yl}phenol;
3-{3-[4-(methylamino)butyl]-7-morpholin-4-yl-3H-[l,2,3
]triazolo[4,5-d]pyrimidin-5-yl}phenol;
3-[3-(4-aminobutyl)-7-morpholin-4-yl-3H-[l,2,3]triazol
o[4,5-d]pyrimidin-5-yl]phenol;
3-[7-morpholin-4-yl-3-(4-pyrrolidin-
1-ylbutyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-5-yl]phe
nol;
3-{3-[4-(4-benzylpiperazin-l-yl)butyl]-7-morpholin-4-y
l-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5- yl}phenol;
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3]tri
azolo[4,5-d]pyrimidin-3-yl]methyl}-Nmethylbenzamide;
tert-butyl
4-[(4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3
]triazolo[4,5-d]pyrimidin-3-
yl]methyl}benzoyl)amino]piperidine-l-carboxylate;
tert-butyl
[l-(4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3
]triazolo[4,5-d]pyrimidin-3-
yl]methyl}benzoyl)piperidin-4-yl]carbamate;
N-(2-acetamidoethyl)-4-{[5-(3-hydroxyphenyl)-7-morphol
in-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-3-yl]methyl}benzamide;
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3]tri
azolo[4,5-d]pyrimidin-3-yl]methyl}-N- (3-pyrrolidin-
1-ylpropyl)benzamide;
N-benzyl-4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[
l,2,3]triazolo[4,5-d]pyrimidin-3- yl]methyl}benzamide;
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3]tri
azolo[4,5-d]pyrimidin-3-yl]methyl}-N- (2-pyrrolidin-
1-ylethyl)benzamide;
N-[2-(dimethylamino)ethyl]-4-{[5-(3-hydroxyphenyl)-7-m
orpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-3-yl]methyl}benzamide;
N-[3-(dimethylamino)propyl]-4-{[5-(3-hydroxyphenyl)-7-
morpholin-4-yl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzamide;
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3]tri
azolo[4,5-d]pyrimidin-3-yl]methyl}-Npyridin-
3-ylbenzamide;
N-(4-fluorophenyl)-4-{[5-(3-hydroxyphenyl)-7-morpholin
-4-yl-3H- [l,2,3]triazolo[4,5-
d]pyrimidin-3-yl]methyl}benzamide; tert-butyl
4-{4-[(4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,
2,3]triazolo[4,5-d]pyrimidin-
3-yl]methyl}benzoyl)amino]phenyl}piperazine-l-carboxyl
ate;
N-ethyl-4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l
,2,3]triazolo[4,5-d]pyrimidin-3- yljmethy1} benzamide;
N,N-diethyl-4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3- yljmethy1}
benzamide;
N-cyclopropyl-4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl
-3H-[l,2,3]triazolo[4,5-d]pyrimidin-3- yljmethy1}
benzamide;
N-tert-butyl-4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-3- yljmethy1}
benzamide;
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3]tri
azolo[4,5-d]pyrimidin-3-yl]methyl}-N-
(2-phenylethyl)benzamide;
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3]tri
azolo[4,5-d]pyrimidin-3-yl]methyl}-N-
[(lS)-l-phenylethyl]benzamide;
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3]tri
azolo[4,5-d]pyrimidin-3- yl]methyl}-N-
[2-(lH-indol-3-yl)ethyl]benzamide;
N-(2-hydroxy-2-phenylethyl)-4-{[5-(3-hydroxyphenyl)-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-3-yl]methyl}benzamide;
3-{7-morpholin-4-yl-3-[4-(piperidin-l-ylcarbonyl)benzy
l]-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5- yl}phenol; 3-
{7-morpholin-4-yl-3-[4-(pyrrolidin-
1-ylcarbonyl)benzyl]-3H-[
1,2,3]triazolo[4,5-d]pyrimidin- 5-yl}phenol;
3-(7-morpholin-4-yl-3- {4-[(4-phenylpiperazin-l
-yl)carbonyl]benzyl} -3H-[ 1,2,3]triazolo[4,5-
d]pyrimidin-5 -yl)phenol;
N-(2-furylmethyl)-4-{[5-(3-hydroxyphenyl)-7-morpholin-
4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-3-yl]methyl}benzamide;
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3]tri
azolo[4,5-d]pyrimidin-3-yl]methyl}-N-
[2-(lH-imidazol-5-yl)ethyl]benzamide; tert-butyl
{5-[3-(hydroxymethyl)phenyl]-7-morpholin-4-yl-3H-[l,2,
3]triazolo[4,5-d]pyrimidin- 3-yl} acetate; tert-butyl
[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-3- yl] acetate;
tert-butyl (7-morpholin-4-yl-5-
{4-[(pyridin-4-ylcarbamoyl)amino]phenyl} -3H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl)acetate;
2-{5-[3-(hydroxymethyl)phenyl]-7-morpholin-4-yl-3H-[l,
2,3]triazolo[4,5-d]pyrimidin-3-yl}-Npyridin- 3
-ylacetamide;
2-{5-[3-(hydroxymethyl)phenyl]-7-morpholin-4-yl-3H-[l,
2,3]triazolo[4,5-d]pyrimidin-3-yl}-Nmethylacetamide;
2- {5-[3-(hydroxymethyl)phenyl]-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-3- yl}acetamide;
N-(4-fluorophenyl)-2-
{5-[3-(hydroxymethyl)phenyl]-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5- d]pyrimidin-3-yl} acetamide;
N-[2-(dimethylamino)ethyl]-2- {5
-[3-(hydroxymethyl)phenyl] -7-morpholin-4-yl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-3-yl} acetamide;
{5-[3-(hydroxymethyl)phenyl]-7-morpholin-4-yl-3H-[l,2,
3]triazolo[4,5-d]pyrimidin-3-yl} acetic acid; methyl
4-
{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3]triaz
olo[4,5-d]pyrimidin-3- yl]methyl}benzoate;
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3]tri
azolo[4,5-d]pyrimidin-3- yl]methyl}benzoic acid;
methyl 4-(
{5-[3-(hydroxymethyl)phenyl]-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin- 3-yl}methyl)benzoate;
methyl 4-
{[5-(3-fluoro-5-hydroxyphenyl)-7-morpholin-4-yl-3H-[l
,2,3]triazolo[4,5-d]pyrimidin- 3-yl]methyl}benzoate;
and [5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-3-yl]acetic acid.
Illustrative compounds of Formula 1 include the
following compounds: 1-
{4-[(2,2-dimethylhydrazino)carbonyl]phenyl}
-3-[4-(3-ethyl-7-morpholin-4-yl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]urea;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-(4- nitrophenyl)urea;
l-(4-aminophenyl)-3-[4-(3-ethyl-7-morpholin-4-yl-3H-[l
,2,3]triazolo[4,5-d]pyrimidin-5- yl)phenyl]urea;
N-[4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo
[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)phenyl]-N2,N2-dimethylglycin
amide; 3-[5-(4-{[(4-{
[2-(dimethylamino)ethyl]carbamoyl} phenyl)carbamoyl]
amino}phenyl)-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl
]benzoic acid;
4-[({4-[3-(3-carbamoylphenyl)-7-morpholin-4-yl-3H-[l,2
,3]triazolo[4,5-d]pyrimidin-5-
yl]phenyl}carbamoyl)amino]-N-[2-(dimethylamino)ethyl]b
enzamide;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-{4-[(pyridin-
4-ylmethyl)amino]phenyl}urea;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-{4-[(pyridin-
3-ylmethyl)amino]phenyl}urea;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-(4-{[(6-
fluoropyridin-3-yl)methyl]amino}phenyl)urea;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-(4-{[(6-
methoxypyridin-3-yl)methyl]amino}phenyl)urea;
N-[2-(dimethylamino)ethyl]-4-[({4-[3-(l-methylethyl)-7
-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl]phenyl}carbamoyl)amino]benzamide;
l-{4-[3-(l-methylethyl)-7-morpholin-4-yl-3H-[l,2,3]tri
azolo[4,5-d]pyrimidin-5-yl]phenyl}-3-
{4-[(4-methylpiperazin- 1-yl)carbonyl]phenyl}urea;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-{4-[(4- methylpiperazin-
1-yl)methyl]phenyl}urea;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-[4-(4- methylpiperazin-
1-yl)phenyl]urea;
4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,
5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)-N-pyridin-3-ylbenzamide;
N-[4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo
[4,5-d]pyrimidin-5- yl)phenyl]carbamoyl}
amino)phenyl]-4-methylpiperazine- 1-carboxamide;
N-[4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo
[4,5-d]pyrimidin-5- yl)phenyl]carbamoyl}
amino)phenyl]pyridine-4-carboxamide;
N-[4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo
[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)phenyl]morpholine-4-carboxam
ide;
3-(dimethylamino)-N-[4-({[4-(3-ethyl-7-morpholin-4-yl-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)phenyl]benzamide;
l-[2-(dimethylamino)ethyl]-3-[4-({[4-(3-ethyl-7-morpho
lin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]carbamoyl}amino)phenyl]urea;
4-(dimethylamino)-N-[4-({[4-(3-ethyl-7-morpholin-4-yl-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl} amino)phenyl]piperidine-
1-carboxamide;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-(4-{[(lmethylpiperidin-
4-yl)carbamoyl] amino}phenyl)urea;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-[4-({[2-(4-
methylpiperazin- 1-yl)ethyl]carbamoyl}
amino)phenyl]urea;
N-[4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo
[4,5-d]pyrimidin-5- yl)phenyl]carbamoyl}
amino)phenyl]-4-methyl- 1,4-diazepane- 1-carboxamide;
l-[2-(dimethylamino)ethyl]-3-[4-({[4-(3-ethyl-7-morpho
lin-4-yl-3H-[l,2,3]triazolo[4,5- d]pyrimidin-5
-yl)phenyl]carbamoyl} amino)phenyl]- 1-methylurea;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-(4-{[(2- pyrrolidin-
1-ylethyl)carbamoyl]amino}phenyl)urea;
N-[4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo
[4,5-d]pyrimidin-5- yl)phenyl]carbamoyl}
amino)phenyl]-4-pyrrolidin- 1-ylpiperidine-
1-carboxamide;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-(4-{[(pyridin-
2-ylmethyl)carbamoyl] amino}phenyl)urea;
N-[4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo
[4,5-d]pyrimidin-5- yl)phenyl]carbamoyl}
amino)phenyl]piperazine- 1-carboxamide;
4-ethyl-N-[4-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]
triazolo[4,5-d]pyrimidin-5- yl)phenyl]carbamoyl}
amino)phenyl]piperazine- 1-carboxamide;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-(4-{[(2-
methoxyethyl)carbamoy 1] amino}phenyl)urea;
l-{4-[3-(l-methylethyl)-7-morpholin-4-yl-3H-[l,2,3]tri
azolo[4,5-d]pyrimidin-5-yl]phenyl}-3-[4-
(4-methylpiperazin- 1-yl)phenyl]urea;
l-{4-[3-(l-methylethyl)-7-morpholin-4-yl-3H-[l,2,3]tri
azolo[4,5-d]pyrimidin-5-yl]phenyl}-3-(4-
nitrophenyl)urea;
N-[4-({[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]tria
zolo[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)phenyl]methanesulfonamide;
l-(4-aminophenyl)-3-[4-(3-isopropyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5- yl)phenyl]urea;
l-(4-{[4-(dimethylamino)piperidin-l-yl]carbonyl}phenyl
)-3-(4-{3-ethyl-7-[(3S)-3-
methylmorpholin-4-yl]-3H-[l,2,3]triazolo[4,5-d]pyrimid
in-5-yl}phenyl)urea;
l-(4-{3-ethyl-7-[(3S)-3-methylmorpholin-4-yl]-3H-[l,2,
3]triazolo[4,5-d]pyrimidin-5- yl}phenyl)-3-
{4-[(4-methylpiperazin- 1-yl)carbonyl]phenyl}urea;
4-{[(4-{3-ethyl-7-[(3S)-3-methylmorpholin-4-yl]-3H-[l,
2,3]triazolo[4,5-d]pyrimidin-5-
yl}phenyl)carbamoyl]amino} -N-(2-pyrrolidin-
1-ylethyl)benzamide;
4-{[(4-{3-ethyl-7-[(3S)-3-methylmorpholin-4-yl]-3H-[l,
2,3]triazolo[4,5-d]pyrimidin-5-
yl}phenyl)carbamoyl]amino} -N-(2-piperidin-
1-ylethyl)benzamide; N-[2-(dimethylamino)ethyl]-4-
{[(4- {3-ethyl-7-[(3S)-3-methylmorpholin-4-yl]-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenyl)carbamoyl]
amino} -N-methylbenzamide;
N-[2-(dimethylamino)ethyl]-4- {[(4- {3 -ethyl-7- [(3
S)-3-methylmorpholin-4-yl] -3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenyl)carbamoyl]
amino}benzamide; methyl
5-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,
5-d]pyrimidin-5- yl)phenyl]carbamoyl}
amino)pyridine-2-carboxylate;
5-({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,
5-d]pyrimidin-5- yl)phenyl]carbamoyl}
amino)pyridine-2-carboxylic acid;
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-{6-[(4-
methylpiperazin-l-yl)carbonyl]pyridin-3-yl}urea; and
N-[2-(dimethylamino)ethyl]-5-({[4-(3-ethyl-7-morpholin
-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]carbamoyl}amino)-N-methylpyrid
ine-2-carboxamide. Illustrative compounds of Formula 1
include the following compounds:
N-(2-(dimethylamino)ethyl)-N-methyl-4-(3-(4-(3-methyl-
7-morpholino-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl)ureido)benzamide;
N-(2-(dimethylamino)ethyl)-4-(3-(4-(3-methyl-7-morphol
ino-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl)ureido)benzamide;
l-(4-(3-methyl-7-morpholino-3H-[l,2,3]triazolo[4,5-d]p
yrimidin-5-yl)phenyl)-3-(4-(4- methylpiperazine-
1-carbonyl)phenyl)urea;
1-(4-(4-(dimethylamino)piperidine-
1-carbonyl)phenyl)-3-(4-(3-methyl-7-morpholino-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)urea;
N-(2-(dimethylamino)ethyl)-N-methyl-4-(3-(4-(7-morphol
ino-3-(2,2,2-trifluoroethyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)ureido)ben
zamide;
N-(2-(dimethylamino)ethyl)-4-(3-(4-(7-morpholino-3-(2,
2,2-trifluoroethyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)ureido)ben
zamide; 1-(4-(4-methylpiperazine-
1-carbonyl)phenyl)-3-(4-(7-morpholino-3-(2,2,2-trifluo
roethyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)urea;and
1-(4-(4-(dimethylamino)piperidine-
1-carbonyl)phenyl)-3-(4-(7-morpholino-3-(2,2,2-
trifluoroethyl)-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-y
l)phenyl)urea. As some of the compounds of the present
invention possess an asymmetric carbon atom in the
morpholine ring, the present invention includes the
racemate as well as the individual enantiomeric forms
of the compounds of Formula 1 as described herein and
in the claims. Mixtures of isomers of the compounds of
the examples or chiral precursors thereof can be
separated into individual isomers according to
methods, which are known per se, e.g. fractional
crystallization, adsorption chromatography or other
suitable separation processes. Resulting racemates can
be separated into antipodes in the usual manner after
introduction of suitable saltforming groupings, e.g.
by forming a mixture of diastereosiomeric salts with
optically active saltforming agents, separating the
mixture into diastereomeric salts and converting the
separated salts into the free compounds. The
enantiomeric forms may also be separated by
fractionation through chiral high-pressure liquid
chromatography columns. The invention also includes
pharmaceutical compositions comprising an effective
amount of a 3H-[l,2,3]triazolo[4,5-d]pyrimidine
compound of Formula 1 and a pharmaceutically
acceptable carrier. The compound may be provided as a
pharmaceutically acceptable prodrug, hydrated salt,
such as a pharmaceutically acceptable salt, or
mixtures thereof. In another aspect, the invention
provides methods of synthesizing compounds of the
Formula 1 comprising: reacting a boronic acid of the
formula (R2)r-Ar-B(OH)2 with the 5-halo-
3H-[l,2,3]triazolo[4,5-d]pyrimidine 2 :wherein X is
halo and A, Ar, R1, n, R2, r, and R3, are as defined
in Formula 1; thereby producing the
3H-[l,2,3]triazolo[4,5-d]pyrimidine 1. In one aspect,
the invention provides methods of synthesizing
compounds of the Formula 1 further comprising: (a)
reacting the 2,4,6-trihalo-5-nitropyrimidine of
Formula 3 with an amine 4 to substitute the halogen
atom at position 4 of the pyrimidinethereby producing
5 : (b) reacting dihalo pyrimidine 5 with amine R -NH
replacing the halogen atom at position 6 of the
pyrimidine ring with radical R3-NH-; c) reducing the
product of the proceeding reaction to convert the
nitro group at position 5 of the pyrimidine ring to an
amino group without removing the halogen atom at
position 2 of the pyrimidine; d) diazotizing and
cyclizing the diaminopyrimidine; thereby producing
3H-[l,2,3]triazolo[4,5-d]pyrimidine 2. Representative
"pharmaceutically acceptable salts" include but are
not limited to, e.g., water-soluble and
water-insoluble salts, such as the acetate, amsonate
(4,4-diaminostilbene-2,2- disulfonate),
benzenesulfonate, benzonate, bicarbonate, bisulfate,
bitartrate, borate, bromide, butyrate, calcium
edetate, camsylate, carbonate, chloride, citrate,
clavulariate, dihydrochloride, edetate, edisylate,
estolate, esylate, fumarate, gluceptate, gluconate,
glutamate, glycollylarsanilate, hexafluorophosphate,
hexylresorcinate, hydrabamine, hydrobromide,
hydrochloride, hydroxynaphthoate, iodide, isothionate,
lactate, lactobionate, laurate, malate, maleate,
mandelate, mesylate, methylbromide, methylnitrate,
methylsulfate, mucate, napsylate, nitrate,
N-methylglucamine ammonium salt,
3-hydroxy-2-naphthoate, oleate, oxalate,
palmitate,pamoate
(4,4'-methylenebis-3-hydroxy-2-naphthoate, or
embonate), pantothenate, phosphate/diphosphate,
picrate, polygalacturonate, propionate,
p-toluenesulfonate, salicylate, stearate, subacetate,
succinate, sulfate, sulfosaliculate, suramate,
tannate, tartrate, teoclate, tosylate, triethiodide,
and valerate salts. An "effective amount" when used in
connection with a 3H-[l,2,3]triazolo[4,5- d]pyrimidine
compound of this invention is an amount effective for
inhibiting mTOR or PI3K in a subject. The following
abbreviations are used herein and have the indicated
definitions: ACN is acetonitrile, AcOH is acetic acid.
ATP is adenosine triphosphate. BOC is
t-butoxycarbonyl. Celite(tm) is flux-calcined
diatomaceous earth. Celite(tm) is a registered
trademark of World Minerals Inc. CHAPS is
(3-[(3-cholamidopropyl)dimethylammonio]-l-propanesulfo
nic acid, DEAD is diethyl azodicarboxylate, DIAD is
diisopropylazodicarboxylate, DMAP is dimethyl
aminopyridine, DME is 1,2-dimethoxyethane, DMF is
N,N-dimethylformamide, DMF-DMA is dimethylformamide
dimethyl acetal, and DMSO is dimethylsulfoxide. DPBS
is Dulbecco's Phosphate Buffered Saline Formulation.
EDCI is 3'-dimethylaminopropyl)carbodiimide or
water-soluble carbodiimide, EDTA is
ethylenediaminetetraacetic acid, ESI stands for
Electrospray Ionization, EtOAc is ethyl acetate, and
EtOH is ethanol. HBTU is O-benzotriazole- N,N,N '
,N'-tetramethyl-uronium-hexafluoro-phosphate, HEPES is
4-(2-hydroxy ethyl)- 1- piperazineethanesulfonic acid,
GMF is glass microfiber, HOBT is
N-hydroxybenzotriazole, Hunig's Base is
diisopropylethylamine, HPLC is high-pressure liquid
chromatography, LPS is lipopolysaccharide. MeCN is
acetonitrile, MeOH is methanol, MS is mass
spectrometry, and NEt is triethylamine. Ni(Ra) is
Raney(tm) nickel, a sponge-metal catalyst produced
when a block of nickel-aluminum alloy is treated with
concentrated sodium hydroxide. Raney(tm) is a
registered trademark of W. R. Grace and Company. NMP
is N-methylpyrrolidone, NMR is nuclear magnetic
resonance, PBS is phosphate -buffered saline (pH 7.4),
RPMI 1640 is a buffer (Sigma- Aldrich Corp., St.
Louis, MO, USA), SDS is dodecyl sulfate (sodium salt),
SRB is Sulforhodamine B, TCA is tricholoroacetic acid,
TFA is trifluoroacetic acid, THF is tetrahydrofuran,
THP is tetrahydro-2H-pyran-2-yl. TLC is thin-layer
chromatography and TRIS is
tris(hydroxymethyl)aminomethane. The following
definitions are used in connection with the
3H-[l,2,3]triazolo[4,5- d]pyrimidine compounds of the
present invention, unless the context indicates
otherwise. Ingeneral, the number of carbon atoms
present in a given group is designated "Cx-Cy", where
x and y are the lower and upper limits, respectively.
For example, a group designated as "Ci-C 6" contains
from 1 to 6 carbon atoms. The carbon number as used in
the definitions herein refers to carbon backbone and
carbon branching, but does not include carbon atoms of
the substituents, such as alkoxy substitutions and the
like. "Acyl" refers to a carbonyl group bonded to a
moiety comprising from 1 to 8 carbon atoms in a
straight, branched, or cyclic configuration or a
combination thereof, attached to the parent structure
through the carbonyl functionality. The moiety may be
saturated or unsaturated, aliphatic or aromatic, and
carbocyclic or heterocyclic. One or more carbons in
the moiety may be replaced by oxygen, nitrogen (e.g.,
carboxyamido), or sulfur as long as the point of
attachment to the parent remains at the carbonyl.
Examples of Ci-Csacyl include acetyl-, benzoyl-,
nicotinoyl, propionyl-, isobutyryl-, oxalyl-, t-butoxy
carbonyl-, benzyloxycarbonyl, morpholinylcarbonyl, and
the like. An acyl group can be unsubstituted or
substituted with one or more, e.g. 1 to 3 of the
following groups which may be the same or different:
halogen, -NH2, -NH(Ci-Cealkyl), - N(Ci-C 6alkyl)(Ci-C
6alkyl), -N(Ci-C 3alkyl)C(O)(Ci-C 6alkyl),
-NHC(O)(Ci-C 6alkyl), -NHC(O)H, -C(O)NH2, -C(O)NH(Ci-C
6alkyl), -C(O)N(Ci-C 6alkyl)(Ci-C 6alkyl), -CN,
hydroxyl, -0(C 1- C6alkyl), Ci-C6alkyl, -C(O)OH,
-C(O)O(Cl i-C6alkyl), -C(O)(d-C 6alkyl), C6-C14aiyl,
Ci- C9heteroaryl, or C3-C8cycloalkyl. "Alkenyl" refers
to a straight or branched chain unsaturated
hydrocarbon containing 2-10 carbon atoms and at least
one double bond. Examples of a C2-Cioalkenyl group
include, but are not limited to, ethylene, propylene,
1-butylene, 2-butylene, isobutylene, sec-butylene,
1-pentene, 2-pentene, isopentene, 1-hexene, 2-hexene,
3-hexene, isohexene, 1-heptene, 2-heptene, 3- heptene,
1-octene, 2-octene, 3-octene, 4-octene, 1-nonene,
2-nonene, 3-nonene, 4-nonene, 1- decene, 2-decene,
3-decene, 4-decene and 5-decene. An alkenyl group can
be unsubstituted or substituted with one or more e.g.
1 to 3 of the following groups which may be the same
or different: halogen, -NH2, -NH(Ci-C 6alkyl), -N(Ci-C
6alkyl)(Ci-C 6alkyl), -N(Ci-C 3alkyl)C(O)(Ci-
C6alkyl), -NHC(O)(Ci-C 6alkyl), -NHC(O)H, -C(O)NH2,
-C(O)NH(Ci-C 6alkyl), -C(O)N(C r C6alkyl)(Ci-C
6alkyl), -CN, hydroxyl, -O(Ci-C 6alkyl), Ci-C6alkyl,
-C(O)OH, -C(O)O(Ci- C6alkyl), -C(O)(Ci-C 6alkyl),
C6-Ci4aryl, Ci-C9heteroaryl, and C3-C8cycloalkyl.
"Alkoxy" refers to the group R-O- where R is an alkyl
group, as defined below. Exemplary Ci-C alkoxy groups
include but are not limited to methoxy, ethoxy,
n-propoxy, 1-propoxy, n-butoxy and t-butoxy. An alkoxy
group can be unsubstituted or substituted with one or
more e.g. 1 to 3 of the following groups which may be
the same or different: halogen, hydroxyl, Ci-C6alkoxy,
-NH2, -NH(Ci-C 6alkyl), -N(Ci-C 6alkyl)(Ci-C 6alkyl),
-N(C1- C3alkyl)C(O)(Ci-C 6alkyl), -NHC(O)(C
i-C6alkyl), -NHC(O)H, -C(O)NH2, -C(O)NH(C 1- Cealkyl),
-C(O)N(Ci-C 6alkyl)(Ci-C 6alkyl), -CN, -O(Ci-C
6alkyl), -C(O)OH, -C(O)O(CIi- C6alkyl), -C(O)(C r
C6alkyl), C6-Ci4aryl, Ci-Cgheteroaryl,
C3-C8cycloalkyl, haloalkyl-, aminoalkyl-,
-OC(O)(Ci-Cealkyl), Ci-C carboxyamidoalkyl-, or -NO2.
"(Alkoxy)carbonyl" refers to the group alkyl-O-C(O)-.
An (alkoxy)carbonyl group can be unsubstituted or
substituted with one or more e.g. 1 to 3 of the
following groups which may be the same or different:
halogen, hydroxyl, -NH2, -NH(Ci-C 6alkyl), -N(Ci-C
6alkyl)(Ci-C 6alkyl), -N(Ci-C 3alkyl)C(O)(Ci-C
6alkyl), -NHC(O)(C i-C6alkyl), -NHC(O)H, -C(O)NH2,
-C(O)NH(Ci- C6alkyl), -C(O)N(Ci-C 6alkyl)(Ci-C
6alkyl), -CN, -O(Ci-C 6alkyl), -C(O)OH, -C(O)O(CIi-
C6alkyl), -C(O)(C i-C6alkyl), C6-Ci4aryl,
Ci-C9heteroaryl, C3-C8cycloalkyl, haloalkyl-,
aminoalkyl-, -OC(O)(Ci-Cealkyl), Ci-C
carboxyamidoalkyl-, or -NO2. Exemplary (Ci-
C6alkoxy)carbonyl groups include but are not limited
to CH3-O-C(O)-, CH3CH2-O-C(O)-, CH3CH2CH2-O-C(O)-,
(CH3)2CH-O-C(O)-, CH3CH2CH2CH2-O-C(O)-, and
t-butoxycarbonyl. "Alkyl" refers to a hydrocarbon
chain that may be a straight chain or branched chain,
containing the indicated number of carbon atoms. For
example, Q-Qo indicates that the group may have from 1
to 10 (inclusive) carbon atoms in it. In the absence
of any numerical designation, "alkyl" is a chain
(straight or branched) having 1 to 6 (inclusive)
carbon atoms in it. Examples of Ci-C alkyl groups
include, but are not limited to, methyl, ethyl,
propyl, butyl, pentyl, hexyl, isopropyl, isobutyl,
sec-butyl, tert-butyl, isopentyl, neopentyl, and
isohexyl. An alkyl group can be unsubstituted or
substituted with one or more e.g. 1 to 3 of the
following groups which may be the same or different:
halogen, -NH2, -NH(Ci-Cealkyl), -N(Ci-C 6alkyl)(Ci-
Cealkyl), -N(Ci-C 3alkyl)C(O)(Ci-C 6alkyl),
-NHC(O)(Ci-C 6alkyl), -NHC(O)H, -C(O)NH2, -
C(O)NH(Ci-C 6alkyl), -C(O)N(Ci-C 6alkyl)(Ci-C 6alkyl),
-CN, hydroxyl, -O(Ci-C 6alkyl), Ci- C6alkyl, -C(O)OH,
-C(O)O(C i-C6alkyl), -C(O)(Ci-C 6alkyl), C6-C14aiyl,
Ci-C9heteroaryl, C3- Cscycloalkyl, haloalkyl-,
aminoalkyl-, -OC(O)(Ci-Cealkyl), Ci-C
carboxyamidoalkyl-, or -NO2. "(Alkyl)amido-" refers to
a -C(O)NH- group in which the nitrogen atom of said
group is attached to an alkyl group, as defined above.
Representative examples of a (Ci-C6alkyl)amido group
include, but are not limited to, -C(O)NHCH 3,
-C(O)NHCH2CH3, -C(O)NHCH 2CH2CH3, -C(O)NHCH2CH2CH2CH3,
-C(O)NHCH 2CH2CH2CH2CH3, -C(O)NHCH(CH 3)2,
C(O)NHCH2CH(CH3)2, -C(O)NHCH(CH 3)CH2CH3, -C(O)NH-C(CH
3)3 and C(O)NHCH2C(CH3)3. "(Alkyl)amino-" refers to an
-NH group, the nitrogen atom of said group being
attached to an alkyl group, as defined above.
Representative examples of an (Ci-C6alkyl)amino group
include, but are not limited to -NHCH3, -NHCH2CH3,
-NHCH2CH2CH3, -NHCH2CH2CH2CH3, - NHCH(CH 3)2,
-NHCH2CH(CH3) 2, -NHCH(CH3)CH2CH3 and -NH-C(CH3)3. An
(alkyl)amino group can be unsubstituted or substituted
with one or more e.g. 1 to 3 of the following groups
which may be the same or different: halogen, -NH2,
-NH(Ci-C 6alkyl), -N(Ci-C 6alkyl)(Ci- C6alkyl),
-N(Ci-C 3alkyl)C(O)(Ci-C 6alkyl), -NHC(O)(Ci-C
6alkyl), -NHC(O)H, -C(O)NH2, - C(O)NH(Ci-C 6alkyl),
-C(O)N(Ci-C 6alkyl)(Ci-C 6alkyl), -CN, hydroxyl,
-O(Ci-C 6alkyl), Ci- C6alkyl, -C(O)OH, -C(O)O(Cl
i-C6alkyl), -C(O)(C i-C6alkyl), C6-Ci4aryl,
Ci-C9heteroaryl, C3- Cscycloalkyl, haloalkyl-,
aminoalkyl-, -OC(O)(Ci-Cealkyl), Ci-C
carboxyamidoalkyl-, or -NO2. "Alkylcarboxy" refers to
an alkyl group as defined above, attached to the
parent structure through the oxygen atom of a carboxyl
(C(O)-O-) functionality. Examples of Ci- C
alkylcarboxy include acetoxy, ethylcarboxy,
propylcarboxy, and isopentylcarboxy.
"(Alkyl)carboxyamido-" refers to a -NHC(O)- group in
which the carbonyl carbon atom of said group is
attached to an alkyl group, as defined above.
Representative examples of a (Ci- C6alkyl)carboxyamido
group include, but are not limited to, -NHC(O)CH 3,
-NHC(O)CH2CH3, - NHC(O)CH 2CH2CH3,
-NHC(O)CH2CH2CH2CH3, -NHC(O)CH 2CH2CH2CH2CH3,
NHC(O)CH(CH 3)2, -NHC(O)CH2CH(CH3)2, -NHC(O)CH(CH
3)CH2CH3, -NHC(O)-C(CH 3)3 and -NHC(O)CH2C(CH3)3.
"Alkylene", "alkenylene", and "alkynylene" refers to
the subsets of alkyl, alkenyl and alkynyl groups, as
defined herein, including the same residues as alkyl,
alkenyl, and alkynyl, but having two points of
attachment within a chemical structure. Examples of
Ci-C alkylene include methylene (-CH2-), ethylene
(-CH2CH2-), propylene (-CH2CH2CH2-), and
dimethylpropylene (- CH2C(CH3)2CH2-). Likewise,
examples of C2-Cealkenylene include ethenylene
(-CH=CH- and propenylene (-CH=CH-CH2-). Examples of
C2-C6alkynylene include ethynylene (-CC-) and
propynylene (-CC-CH2-). "Alkylthio" refers to groups
of straight chain or branched chain with 1 to 6 carbon
atoms, attached to the parent structure through a
sulfur atom. Examples of a Ci-C alkylthio groupinclude
methylthio, ethylthio, n-propylthio, i-propylthio,
n-butylthio, i-butylthio, s-butylthio, tbutylthio,
n-pentylthio, and n-hexylthio. "Alkynyl" refers to a
straight or branched chain unsaturated hydrocarbon
containing 2- 10 carbon atoms, respectively, and at
least one triple bond. Examples of a C2-Cioalkynyl
group include, but are not limited to, acetylene,
propyne, 1-butyne, 2-butyne, isobutyne, sec-butyne, 1-
pentyne, 2-pentyne, isopentyne, 1-hexyne, 2-hexyne,
3-hexyne, isohexyne, 1-heptyne, 2-heptyne, 3-heptyne,
1-octyne, 2-octyne, 3-octyne, 4-octyne, 1-nonyne,
2-nonyne, 3-nonyne, 4-nonyne, 1- decyne, 2-decyne,
3-decyne, 4-decyne and 5-decyne. A alkynyl group can
be unsubstituted or substituted with one or more e.g.
1 to 3 of the following groups which may be the same
or different: halogen, -NH2, -NH(Cr C6alkyl), -N(Ci-C
6alkyl)(Ci-C 6alkyl), -N(Ci-C 3alkyl)C(O)(d- C6alkyl),
-NHC(O)(Ci-C 6alkyl), -NHC(O)H, -C(O)NH2, -C(O)NH(Ci-C
6alkyl), -C(O)N(Ci- C6alkyl)(Ci-C 6alkyl), -CN,
hydroxyl, -O(Ci-C 6alkyl), Ci-C6alkyl, -C(O)OH,
-C(O)O(Ci- C6alkyl), -C(O)(Ci-C 6alkyl), C6-Ci4aryl,
Ci-C9heteroaryl, and C3-C8cycloalkyl. "Amido(aryl)-"
refers to an aryl group, as defined below, wherein one
of the aryl group's hydrogen atoms has been replaced
with one or more -C(O)NH2 groups. Representative
examples of an amido(C6-Ci4aryl)- group include
2-C(O)NH 2 -phenyl, 3-C(O)NH2 -phenyl, 4-C(O)NH2 -
phenyl, 1-C(O)NH2 -naphthyl, and 2-C(O)NH 2 -naphthyl.
"Amino(alkyl)-" refers to an alkyl group, as defined
above, wherein one or more of the alkyl group's
hydrogen atoms has been replaced with -NH2.
Representative examples of an amino(Ci-C 6alkyl) group
include, but are not limited to -CH2NH2, -CH2CH2NH2,
-CH2CH2CH2 NH2, -CH2CH2CH2CH2NH2, -CH2CH(NH2)CH3,
-CH2CH(NH2)CH2CH3, -CH(NH2)CH2CH3 and -C(CH3)2
(CH2NH2), -CH 2CH2CH2CH2CH2NH2, and -CH 2CH2CH(NH 2)CH
2CH3 . An amino(alkyl) group can be unsubstituted or
substituted with one or two of the following groups 



Ci-C alkoxy, C6-Ci4aryl, Ci-Cgheteroaryl,
C3-Cgcycloalkyl, and Ci-C alkyl which may be the same
or different. "Aryl" refers to an aromatic hydrocarbon
group. If not otherwise specified, in this
specification the term aryl refers to a C6-Ci4aryl
group. Examples of an C6-Ci4aryl group include, but
are not limited to, phenyl, 1-naphthyl, 2-naphthyl,
3-biphen-l-yl, anthryl, tetrahydronaphthyl, fluorenyl,
indanyl, biphenylenyl, and acenaphthenyl, groups. An
aryl group can be unsubstituted or substituted with
one or more e.g. 1 to 3 of the following groups which
may be the same or different: Ci-C alkyl,
C3-Cgcycloalkyl, Ci-Ceperfluoroalkyl-, halo,
haloalkyl, hydroxyl, Ci-Cehydroxylalkyl-, -NH2,
aminoalkyl-, dialkylamino-, -COOH, -C(O)O-(C 1-
C6alkyl), -OC(O)(Ci-C 6alkyl), N-alkylamido-,
-C(O)NH2, (Ci-C6alkyl)amido-, or -NO2. "(Aryl)alkyl"
refers to an alkyl group, as defined above, wherein
one or more of the alkyl group's hydrogen atoms has
been replaced with an C6-Ci4aryl group as defined
above. (C - Ci4Aryl)alkyl moieties include benzyl,
1-phenylethyl, 2-phenylethyl, 3-phenylpropyl, 2-
phenylpropyl, 1-naphthylmethyl, 2-naphthylmethyl and
the like. An (aryl)alkyl group can be unsubstituted or
substituted with one or more e.g. 1 to 3 of the
following groups which may be the same or different:
halogen, -NH2, hydroxyl, -NH(Ci-C 6alkyl), -N(Ci-C
6alkyl)(Ci-C 6alkyl), - N(Ci-C 3alkyl)C(q c
Ci-C6alkyl), -NHC(O)(Ci-C 6alkyl), -NHC(O)H, -C(O)NH2,
-C(O)NH(C 1- C6alkyl), -C(O)N(Ci-C 6alkyl)(Ci-C
6alkyl), -CN, hydroxyl, -O(Cr C6alkyl), Ci-C6alkyl, -
C(O)OH, -C(O)O(C li-C 6alkyl), -C(O)(C i-C6alkyl),
C6-Ci4aryl, Ci-C9heteroaryl, C3- Cscycloalkyl,
haloalkyl-, aminoalkyl-, -OC(O)(Ci-Cealkyl), Ci-C
carboxyamidoalkyl-, or -NO2. "(Aryl)amino" refers to a
radical of formula aryl-NH-, wherein "aryl" is as
defined above. Examples of (C6-Ci4aryl)amino radicals
include, but are not limited to, phenylamino
(anilido), 1-naphthylamino, 2-naphthylamino and the
like. An (aryl)amino group can be unsubstituted or
substituted with one or more e.g. 1 to 3 of the
following groups which may be the same or different:
halogen, -NH2, -NH(Ci-C 6alkyl), -N(Ci-C 6alkyl)(Ci-C
6alkyl), -N(C1- C3alkyl)C(O)(Ci-C 6alkyl), -NHC(O)(C
i-C6alkyl), -NHC(O)H, -C(O)NH2, -C(0)NH(C r C6alkyl),
-C(O)N(Ci-C 6alkyl)(Ci-C 6alkyl), -CN, hydroxyl, -O(Cr
C6alkyl), Ci-C6alkyl, - C(O)OH, -C(O)O(Cl i-Cealkyl),
-C(O)(Ci-C 6alkyl), C6-Ci4aryl, Ci-C9heteroaryl, or
C3- Cscycloalkyl. "(Aryl)oxy" refers to the group
Ar-O- where Ar is an aryl group, as defined above.
Exemplary (C -Ci4aryl)oxy groups include but are not
limited to phenyloxy, a-naphthyloxy, and
b-naphthyloxy. A (aryl)oxy group can be unsubstituted
or substituted with one or more e.g. 1 to 3 of the
following groups which may be the same or different:
Ci-C alkyl, halo, haloalkyl-, hydroxyl,
Ci-Cehydroxylalkyl-, -NH2, aminoalkyl-,
-dialkylamino-, -COOH, -C(O)O-(C r C6alkyl),
-OC(O)(Ci-C 6alkyl), N-alkylamido-, -C(O)NH2,
(Ci-C6alkyl)amido-, or -NO2. "Cycloalkyl" refers to a
monocyclic, saturated hydrocarbon ring containing 3-8
carbon atoms. Representative examples of a
C3-Cgcycloalkyl include, but are not limited to,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl and cyclooctyl. A cycloalkyl can be
unsubstituted or independently substituted with one or
more e.g. 1 to 3 of the followinggroups which may be
the same or different: halogen, -NH2, -NH(Ci-Cealkyl),
-N(Ci-C6alkyl)(Ci- C6alkyl), -N(Ci-C 3alkyl)C(O)(Ci-C
6alkyl), -NHC(O)(C i-C6alkyl), -NHC(O)H, -C(O)NH2, -
C(O)NH(Ci-C 6alkyl), -C(O)N(Ci-C 6alkyl)(Ci-C 6alkyl),
-CN, hydroxyl, -O(Ci-C 6alkyl), Ci- C6alkyl, -C(O)OH,
-C(O)O(Ci-C 6alkyl), -C(O)(Ci-C 6alkyl), C6-Ci4aryl,
Ci-C9heteroaryl, or C3- Cgcycloalkyl, haloalkyl-,
aminoalkyl-, -OC(O)(Ci-Cealkyl), Ci-C
carboxyamidoalkyl-, or -NO2. Additionally, each of any
two hydrogen atoms on the same carbon atom of the
cycloalkyl ring can be replaced by an oxygen atom to
form an oxo (=0) substituent or the two hydrogen atoms
can be replaced by an alkylenedioxy group so that the
alkylenedioxy group, when taken together with the
carbon atom to which it is attached, form a 5- to
7-membered heterocycle containing two oxygen atoms.
"Bicyclic cycloalkyl" refers to a bicyclic, saturated
hydrocarbon ring system containing 6-10 carbon atoms.
Representative examples of a C -Ciobicyclic cycloalkyl
include, but are not limited to, cis-1-decalinyl,
trans 2-decalinyl, cis-4-perhydroindanyl, and trans-7-
perhydroindanyl. A bicyclic cycloalkyl can be
unsubstituted or independently substituted with one or
more e.g. 1 to 3 of the following groups which may be
the same or different: halogen, - NH2, -NH(Ci-C
6alkyl), -N(Ci-C 6alkyl)(Ci-C 6alkyl), -N(Ci-C
3alkyl)C(O)(Ci-C 6alkyl), - NHC(O)(Ci-C 6alkyl),
-NHC(O)H, -C(O)NH2, -C(O)NH(C i-C6alkyl), -C(O)N(C
i-C6alkyI)(Ci - C6alkyl), -CN, hydroxyl, -O(Cr
C6alkyl), Ci-C6alkyl, -C(O)OH, -C(O)O(Ci-C 6alkyl),
-C(O)(C r C6alkyl), C6-Ci4aryl, Ci-C9heteroaryl, or
C3-C8cycloalkyl, haloalkyl-, aminoalkyl-, -OC(O)(C r C
alkyl), Ci-C carboxyamidoalkyl-, or -NO2.
Additionally, each of any two hydrogen atoms on the
same carbon atom of the bicyclic cycloalkyl rings can
be replaced by an oxygen atom to form an oxo (=0)
substituent or the two hydrogen atoms can be replaced
by an alkylenedioxy group so that the alkylenedioxy
group, when taken together with the carbon atom to
which it is attached, form a 5- to 7-membered
heterocycle containing two oxygen atoms.
"Carboxyamidoalkyl-" refers to a primary carboxyamide
(-CONH2), a secondary carboxyamide (CONHR') or a
tertiary carboxyamide (CONR'R"), where R and R" are
the same or different substituent groups selected from
d-C 6alkyl, C2-C6alkenyl, C2-C6alkynyl, C6-Ci4aryl,
Ci-C heteroaryl, or C3-Cgcycloalkyl, attached to the
parent compound by an alkylene group as defined above.
Exemplary Ci-C carboxyamidoalkyl- groups include but
are not limited to NH2C(O)-CH2-, CH3NHC(O)-CH 2CH2-,
(CH 2NC(O)-CH 2CH2CH2-, CH2=CHCH2NHC(O)-
CH2CH2CH2CH2-, HCCCH 2NHC(O)-CH 2CH2CH2CH2CH2-,
C6H5NHC(O)-CH2CH2CH2CH2CH2CH2-, 3-pyridylNHC(O)-CH
2CH(CH3)CH2CH2-, and cyclopropyl- CH2NHC(O)-CH
2CH2C(CH )2CH2- . "Cycloalkenyl" refers to
non-aromatic, carbocyclic rings containing 3-10 carbon
atoms with one or more carbon-to-carbon double bonds
within the ring system. The "cycloalkenyl" may be a
single ring or may be multi-ring. Multi-ring
structures may be bridged or fused ring structures. A
cycloalkenyl can be unsubstituted or independently
substituted with one or more e.g. 1 to 3 of the
following groups which may be the same or different:
halogen, -NH2, -NH(C1- C6alkyl), -N(Ci-C6alkyl)(Ci-C
6alkyl), -N(Ci-C3alkyl)C(O)(Ci-C 6alkyl), -NHC(O)(d-C
6alkyl), - NHC(O)H, -C(O)NH2, -C(O)NH(C i-C6alkyl),
-C(O)N(Ci-C 6alkyl)(Ci-C 6alkyl), -CN, hydroxyl,
-O(Ci-C6alkyl), Ci-C6alkyl, -C(O)OH, -C(O)O(Ci-C
6alkyl), -C(O)(Ci-C 6alkyl), C6-C14aiyl, C1-
C9heteroaryl, or C3-C8cycloalkyl, haloalkyl-,
aminoalkyl-, -OC(O)(Ci-C 6alkyl), Ci-
Cecarboxyamidoalkyl-, or -NO2 Additionally, each of
any two hydrogen atoms on the same carbon atom of the
cycloalkenyl rings may be replaced by an oxygen atom
to form an oxo (=0) substituent or the two hydrogen
atoms may be replaced by an alkylenedioxy group so
that the alkylenedioxy group, when taken together with
the carbon atom to which it is attached, form a 5- to
7-membered heterocycle containing two oxygen atoms.
Examples of C3-Ciocycloalkenyls include, but are not
limited to, cyclopropenyl, cyclobutenyl,
cyclopentenyl, cyclohexenyl, 4,4aoctalin- 3-yl, and
cyclooctenyl. "Di(alkyl)amino-" refers to a nitrogen
atom which has attached to it two alkyl groups, as
defined above. Each alkyl group can be independently
selected from the alkyl groups. Representative
examples of an di(Ci-C6alkyl)amino- group include, but
are not limited to, - N(CH3)2, -N(CH2CH3)(CH3),
-N(CH2CH3)2, -N(CH2CH2CH3)2, -N(CH2CH2CH2CH3)2, -
N(CH(CH3)2)2, -N(CH(CH3)2)(CH3), -N(CH2CH(CH3)2)2,
-NH(CH(CH3)CH2CH3)2, - N(C(CH3)3)2, -N(C(CH3)3)(CH3),
and -N(CH S)(CH 2CH3) . The two alkyl groups on the
nitrogen atom, when taken together with the nitrogen
to which they are attached, can form a 3- to 7-
membered nitrogen containing heterocycle wherein up to
two of the carbon atoms of the heterocycle can be
replaced with -N(R)-, -O-, or -S(O) - . R is hydrogen,
d-C 6alkyl, C3- Cscycloalkyl, C6-Ci4aryl,
Ci-Cgheteroaryl, amino(Ci-C 6alkyl), or arylamino.
Variable r is 0, 1, or 2. "Halo" or "Halogen" is -F,
-Cl, -Br or -I."Haloalkyl" refers to an alkyl group,
as defined above, wherein one or more of the alkyl
group's hydrogen atoms has been replaced with -F, -Cl,
-Br, or -I. Each substitution can be independently
selected from -F, -Cl, -Br, or -I. Representative
examples of an Ci-C haloalkyl group include, but are
not limited to -CH2F, -CCl3, -CF3, CH2CF3, -CH2Cl,
-CH2CH2Br, - CH2CH2I, -CH2CH2CH2F, -CH2CH2CH2Cl,
-CH2CH2CH2CH2Br, -CH2CH2CH2CH2I, - CH2CH2CH2CH2CH2Br,
-CH2CH2CH2CH2CH2I, -CH2CH(Br)CH3, -CH2 CH(Cl)CH2CH3, -
CH(F)CH2CH3 and -C(CH3)2 (CH2Cl). "Heteroaryl" refers
to 5-10-membered mono and bicyclic aromatic groups
containing at least one heteroatom selected from
oxygen, sulfur and nitrogen e.g. it can suitably
contain 1 to 3 heteroatoms. Examples of monocyclic
Ci-Csheteroaryl radicals include, but are not limited
to, pyrrolyl, thiazinyl, diazinyl, triazinyl,
tetrazinyl, imidazolyl, tetrazolyl, isoxazolyl,
furanyl, furazanyl, oxazolyl, thiazolyl, isothiazolyl,
thiophenyl, pyrazolyl, triazolyl, pyrimidinyl,
pyrazinyl, pyridazinyl, N-pyridyl, 2-pyridyl,
3-pyridyl and 4-pyridyl. Examples of Ci-Cgbicyclic
heteroaryl radicals include but are not limited to,
benzimidazolyl, indolyl, isoquinolinyl, quinolinyl,
quinazolinyl, purinyl, benzisoxazolyl, benzoxazolyl,
benzthiazolyl, benzodiazolyl, benzotriazolyl,
isoindolyl and indazolyl. A heteroaryl group can be
unsubstituted or substituted with one or more of the
following groups: Ci-C alkyl, halo, haloalkyl-,
hydroxyl, Ci- C6hydroxylalkyl-, -NH2, aminoalkyl-,
dialkylamino-, -COOH, -C(O)O-(Ci-C6alkyl), -OC(O)(Cr
C6alkyl), N-alkylamido-, -C(O)NH2, (Ci-C6alkyl)amido-,
or -NO2. "Heteroaryl(alkyl)" refers to an alkyl group,
as defined above, wherein one or more of the alkyl
group's hydrogen atoms has been replaced with a
heteroaryl group as defined above. Heteroaryl(Ci-C
6alkyl) moieties include 2-pyridylmethyl,
2-thiophenylethyl, 3-pyridylpropyl, 2-
quinolinylmethyl, 2-indolylmethyl, and the like. A
heteroaryl(alkyl) group can be unsubstituted or
substituted with one or more e.g. 1 to 3 of the
following groups which may be the same or different:
halogen, -NH2, -NH(Ci-C6alkyl), -N(Ci-C6alkyl)(Ci-C
6alkyl), -N(Ci-C3alkyl)C(O)(Ci- C6alkyl), -NHC(O)(Ci-C
6alkyl), -NHC(O)H, -C(O)NH2, -C(O)NH(Ci-C 6alkyl),
-C(O)N(Ci- C6alkyl)(Ci-C6alkyl), -CN, hydroxyl, -O(Cr
C6alkyl), Cr C6alkyl, -C(O)OH, -C(O)O(Cr C alkyl),
-C(O)(Ci-Cealkyl), monocyclic Ci-C heterocycle, C -C
ryl Ci-Cgheteroaryl, or C3- Cscycloalkyl.
"(Heteroaryl)oxy" refers to the group Het-O- where Het
is a heteroaryl group, as defined above. Exemplary
(Ci-CgheteroaryFjoxy groups include but are not
limited to pyridin-2-yloxy,pyridin-3-yloxy,
pyrimidin-4-yloxy, and oxazol-5-yloxy. A
(heteroaryl)oxy group can be unsubstituted or
substituted with one or more e.g. 1 to 3 of the
following groups which may be the same or different:
Ci-C alkyl, halo, haloalkyl-, hydroxyl, Ci-C
hydroxylalkyl-, -NH , aminoalkyl-, dialkylamino-,
-COOH, -C(O)O-(C i-C6alkyl), -OC(O)(Ci-C 6alkyl),
N-alkylamido-, -C(O)NH2, (Ci-C 6alkyl)amido-, or -NO2.
The term "heteroatom" refers to a sulfur, nitrogen, or
oxygen atom. "Heterocycle" refers to 3-10-membered
mono and bicyclic groups containing at least one
heteroatom selected from oxygen, sulfur and nitrogen
e.g. it can suitably contain 1 to 3 heteroatoms. A
heterocycle may be saturated or partially saturated.
Exemplary Ci- Cgheterocycle groups include but are not
limited to aziridine, oxirane, thiirane, pyrroline,
pyrrolidine, dihydrofuran, tetrahydrofuran,
dihydrothiophene, tetrahydrothiophene, dithiolane,
piperidine, tetrahydropyran, pyran, thiane, thiine,
piperazine, oxazine, thiazine, dithiane, dioxane,
tetrahydroquinoline, and tetrahydroisoquinoline.
"Heterocyclyl(alkyl)" refers to an alkyl group, as
defined above, wherein one or more of the alkyl
group's hydrogen atoms has been replaced with a
heterocycle group as defined above. Heterocyclyl(Ci-C
6alkyl) moieties include 1-piperazinylethyl,
4-morpholinylpropyl, 6- piperazinylhexyl, and the
like. A heterocyclyl(alkyl) group can be unsubstituted
or substituted with one or more e.g. 1 to 3 of the
following groups which may be the same or different:
halogen, -NH2, -NH(Ci-C 6alkyl), -N(Ci-C 6alkyl)(Ci-C
6alkyl), -N(Ci-C 3alkyl)C(O)(Ci-C 6alkyl), -NHC(O)(C
i-Cealkyl), -NHC(O)H, -C(O)NH2, -C(O)NH(Ci-C 6alkyl),
-C(O)N(Ci-C 6alkyl)(Ci- C6alkyl), -CN, hydroxyl,
-O(Ci-C 6alkyl), Ci-C6alkyl, -C(O)OH, -C(O)O(Ci-C
6alkyl), -C(O)(Ci- C alkyl), monocyclic Ci-C
heterocycle, C6-Ci4aryl, Ci-Cgheteroaryl, or
C3-C8cycloalkyl. "Hydroxylalkyl-" refers to an alkyl
group, as defined above, wherein one or more of the
alkyl group's hydrogen atoms has been replaced with
hydroxyl groups. Examples of C1- Cehydroxylalkyl-
moieties include, for example, -CH2OH, -CH2CH2OH,
-CH2CH2CH2OH, - CH2CH(OH)CH 2OH, -CH2CH(OH)CH 3,
-CH(CH3)CH2OH and higher homologs. "Hydroxylalkenyl-"
refers to a straight or branched chain hydrocarbon,
containing 3-6 carbon atoms, and at least one double
bond, substituted on one or more sp carbon atom with a
hydroxyl group. Examples of C3-Cehydroxylalkenyl-
moieties include chemical groups such as - CH=CHCH2OH,
-CH(CH=CH 2)OH, -CH2CH=CHCH2OH, -CH(CH2CH=CH2)OH,
-CH=CHCH2CH2OH, -CH(CH=CHCH3)OH, -CH=CHCH(CH3)OH,
-CH2CH(CH=CH2)OH, and higher homologs. "Monocyclic
heterocycle" refers to a monocyclic cycloalkyl, or
cycloalkenyl in which 1- 4 of the ring carbon atoms
have been independently replaced with an N, O or S
atom. The monocyclic heterocyclic ring can be attached
via a nitrogen, sulfur, or carbon atom. Representative
examples of a monocyclic Ci-C heterocycle group
include, but are not limited to, piperidinyl,
1,2,5,6-tetrahydropyridinyl, piperazinyl, morpholinyl,
oxazinyl, thiazinyl, pyrrolinyl, pyrrolidinyl, and
homopiperidinyl. A monocyclic heterocycle group can be
unsubstituted or substituted with one or more e.g. 1
to 3 of the following groups which may be the same or
different: Ci-C8acyl, Ci-C6alkyl, heterocyclyl(Ci-C
6alkyl), (C6-Ci4aryl)alkyl, halo, Cr C haloalkyl-,
hydroxyl, Ci-C hydroxylalkyl-, -NH2, aminoalkyl-,
-dialkylamino-, -COOH, - C(O)O-(Ci-Cealkyl),
-OC(O)(Ci-C6alkyl), (C6-Ci4aryl)alkyl-O-C(O)-,
N-alkylamido-, - C(O)NH2, (Ci-C6alkyl)amido-, or -NO2.
"Bicyclic heterocycle" refers to a bicyclic cycloalkyl
or bicyclic cycloalkenyl in which 1-4 of the ring
carbon atoms have been independently replaced with an
N, O or S atom. The bicyclic heterocyclic ring can be
attached via a nitrogen, sulfur, or carbon atom.
Representative examples of a bicyclic Ci-Cgheterocycle
group include, but are not limited to, indolinyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, and
chromanyl. A bicyclic heterocycle group can be
unsubstituted or substituted with one or more e.g. 1
to 3 of the following groups which may be the same or
different: Ci-Csacyl, Ci-C alkyl,
heterocyclyl(Ci-Cealkyl), (C6-Ci4aryl)alkyl, halo,
Ci-C haloalkyl-, hydroxyl, Ci-C hydroxylalkyl-, -NH2,
aminoalkyl-, -dialkylamino-, - COOH, -C(O)O-(Ci-C
6alkyl), -OC(O)(Ci-C 6alkyl),
(C6-Ci4aryl)alkyl-O-C(O)-, N-alkylamido-, - C(O)NH2,
(Ci-C6alkyl)amido-, or -NO2. "Perfluoroalkyl-" refers
to a straight or branched chain hydrocarbon having two
or more fluorine atoms. Examples of a
Ci-Ceperfluoroalkyl- group include CF3, CH2CF3, CF2CF3
and CH(CF3)2. The term "optionally substituted",
unless otherwise specified, as used herein means that
at least one hydrogen atom e.g. 1 to 3 atoms of the
optionally substituted group has been substituted with
halogen, -NH2, -NH(Ci-C6alkyl), -N(Ci-C6alkyl)(Ci-C
6alkyl), -N(C1- C3alkyl)C(O)(Ci-C 6alkyl),
-NHC(O)(Ci-C6alkyl), -NHC(O)H, -C(O)NH2, -C(O)NH(Ci-
C6alkyl), -C(O)N(Ci-C 6alkyl)(Ci-C 6alkyl), -CN,
hydroxyl, -O(Cr C6alkyl), Ci-C6alkyl, -C(O)OH,
-C(O)O(Cl i-Cealkyl), -C(O)(Ci-C6alkyl), C6-C14aiyl,
Ci-Cgheteroaryl, or C3- Cgcycloalkyl. A "subject" is a
mammal, e.g., a human, mouse, rat, guinea pig, dog,
cat, horse, cow, pig, or non-human primate, such as a
monkey, chimpanzee, baboon or gorilla. The
3H-[l,2,3]triazolo[4,5-d]pyrimidine compounds of the
present invention exhibit an PBK inhibitory activity
and therefore, can be utilized in order to inhibit
abnormal cell growth in which PBK plays a role. Thus,
the 3H-[l,2,3]triazolo[4,5-d]pyrimidine compounds are
effective in the treatment of disorders with which
abnormal cell growth actions of PBK are associated,
such as restenosis, atherosclerosis, bone disorders,
arthritis, diabetic retinopathy, psoriasis, benign
prostatic hypertrophy, atherosclerosis, inflammation,
angiogenesis, immunological disorders, pancreatitis,
kidney disease, cancer, etc. In particular, the
3H-[l,2,3]triazolo[4,5- d]pyrimidine compounds of the
present invention possess excellent cancer cell growth
inhibiting effects and are effective in treating
cancers, preferably all types of solid cancers and
malignant lymphomas, and especially, leukemia, skin
cancer, bladder cancer, breast cancer, uterus cancer,
ovary cancer, prostate cancer, lung cancer, colon
cancer, pancreas cancer, renal cancer, gastric cancer,
brain tumor, advanced renal cell carcinoma, acute
lymphoblastic leukemia, malignant melanoma,
soft-tissue or bone sarcoma, etc. The
3H-[l,2,3]triazolo[4,5-d]pyrimidine compounds of the
present invention exhibit an mTOR inhibitory activity
and therefore, can be utilized in order to inhibit
abnormal cell growth in which mTOR plays a role. Thus,
the 3H-[l,2,3]triazolo[4,5-d]pyrimidine compounds are
effective in the treatment of disorders with which
abnormal cell growth actions of mTOR are associated,
such as restenosis, atherosclerosis, bone disorders,
arthritis, diabetic retinopathy, psoriasis, benign
prostatic hypertrophy, atherosclerosis, inflammation,
angiogenesis, immunological disorders, pancreatitis,
kidney disease, cancer, etc. In particular, the 3H-
[l,2,3]triazolo[4,5-d]pyrimidine compounds of the
present invention possess excellent cancer cell growth
inhibiting effects and are effective in treating
cancers, preferably all types of solid cancers and
malignant lymphomas, and especially, leukemia, skin
cancer, bladder cancer, breast cancer, uterus cancer,
ovary cancer, prostate cancer, lung cancer, colon
cancer, pancreas cancer, renal cancer, gastric cancer,
brain tumor, advanced renal cell carcinoma, acute
lymphoblastic leukemia, malignant melanoma,
soft-tissue or bone sarcoma, etc.When administered to
an animal, the compounds of the present invention or
pharmaceutically acceptable salts thereof can be
administered neat or as a component of a composition
that comprises a pharmaceutically acceptable carrier
or vehicle. A composition of the invention can be
prepared using a method comprising admixing the
compound of the present invention or pharmaceutically
acceptable salt thereof and a physiologically
acceptable carrier, excipient, or diluent. Admixing
can be accomplished using methods well known in the
art. The present compositions, comprising compounds of
the present invention or pharmaceutically acceptable
salts thereof can be administered orally, or by any
other convenient route, for example, by infusion or
bolus injection, by absorption through epithelial or
mucocutaneous linings (e.g., oral, rectal, vaginal,
and intestinal mucosa, etc.) and can be administered
together with another therapeutic agent.
Administration can be systemic or local. Various known
delivery systems, including encapsulation in
liposomes, microparticles, microcapsules, and
capsules, can be used. Methods of administration
include, but are not limited to, intradermal,
intramuscular, intraperitoneal, intravenous,
subcutaneous, intranasal, epidural, oral, sublingual,
intracerebral, intravaginal, transdermal, rectal, by
inhalation, or topical, particularly to the ears,
nose, eyes, or skin. In some instances, administration
will result of release of the compound of the present
invention or pharmaceutically acceptable salt thereof
into the bloodstream. The mode of administration is
left to the discretion of the practitioner. In one
aspect, the compound of the present invention or
pharmaceutically acceptable salt thereof is
administered orally. In another aspect, the compound
of the present invention or pharmaceutically
acceptable salt thereof is administered intravenously.
In another aspect, it can be desirable to administer
the compound of the present invention or
pharmaceutically acceptable salt thereof locally. This
can be achieved, for example, by local infusion during
surgery, topical application, e.g., in conjunction
with a wound dressing after surgery, by injection, by
means of a catheter, by means of a suppository or
edema, or by means of an implant, said implant being
of a porous, non-porous, or gelatinous material,
including membranes, such as sialastic membranes, or
fibers. In certain aspects, it can be desirable to
introduce the compound of the present invention or
pharmaceutically acceptable salt thereof into the
central nervous system, circulatory system
orgastrointestinal tract by any suitable route,
including intraventricular, intrathecal injection,
paraspinal injection, epidural injection, enema, and
by injection adjacent to the peripheral nerve. An
intraventricular catheter, for example, can facilitate
intraventricular injection attached to a reservoir,
such as an Ommaya reservoir. Pulmonary administration
can also be employed, e.g., by use of an inhaler or
nebulizer, and formulation with an aerosolizing agent,
or via perfusion in a fluorocarbon or synthetic
pulmonary surfactant. In certain aspects, the compound
of the present invention or pharmaceutically
acceptable salt thereof can be formulated as a
suppository, with traditional binders and excipients
such as triglycerides. In another aspect, compound of
the present invention or pharmaceutically acceptable
salt thereof can be delivered in a vesicle, in
particular a liposome by methods known in the art. In
yet another aspect, the compound of the present
invention or pharmaceutically acceptable salt thereof
can be delivered in a controlled-release system or
sustained-release system by methods known in the art.
In one aspect, a pump can be used. In another aspect,
polymeric materials can be used. In yet another
aspect, a controlled- or sustained-release system can
be placed in proximity of a target of the compound of
the present invention or a pharmaceutically acceptable
salt thereof, e.g., the reproductive organs, thus
requiring only a fraction of the systemic dose. The
present compositions can optionally comprise a
suitable amount of a pharmaceutically acceptable
excipient. Such pharmaceutically acceptable excipients
can be liquids, such as water and oils, including
those of petroleum, animal, vegetable, or synthetic
origin, such as peanut oil, soybean oil, mineral oil,
sesame oil and the like. The excipients can be saline,
gum acacia, gelatin, starch paste, talc, keratin,
colloidal silica, urea and the like. In addition,
auxiliary, stabilizing, thickening, lubricating, and
coloring agents can be used. In one aspect, the
excipients are sterile when administered to an animal.
The excipient should be stable under the conditions of
manufacture and storage and should be preserved
against the contaminating action of microorganisms.
Water is a particularly useful excipient in the
practice of this invention where administration is
performed intravenously. Saline solutions and aqueous
dextrose and glycerol solutions can also be employed
as liquid excipients, particularly for injectable
solutions. Suitable excipients also include starch,
glucose, lactose, sucrose, gelatin, malt, rice, flour,
chalk,silica gel, sodium stearate, glycerol
monostearate, talc, sodium chloride, dried skim milk,
glycerol, propylene, glycol, water, ethanol and the
like. The present compositions, if desired, can also
contain minor amounts of wetting or emulsifying
agents, or pH buffering agents known in the art.
Liquid carriers may be used in preparing solutions,
suspensions, emulsions, syrups, and elixirs. The
compound of the present invention or pharmaceutically
acceptable salt thereof can be dissolved or suspended
in a pharmaceutically acceptable liquid carrier such
as water, an organic solvent, a mixture of both, or
pharmaceutically acceptable oils or fat. The liquid
carrier can contain other suitable pharmaceutical
additives including solubilizers, emulsif ers,
buffers, preservatives, sweeteners, flavoring agents,
suspending agents, thickening agents, colors,
viscosity regulators, stabilizers, or osmo-regulators.
Suitable examples of liquid carriers for oral and
parenteral administration include water (particular
containing additives as above, e.g., cellulose
derivatives, including sodium carboxymethyl cellulose
solution), alcohols (including monohydric alcohols and
polyhydric alcohols, e.g., glycols) and their
derivatives, and oils (e.g., fractionated coconut oil
and arachis oil). For parenteral administration the
carrier can also be an oily ester such as ethyl oleate
and isopropyl myristate. Sterile liquid carriers are
used in sterile liquid form compositions for
parenteral administration. The liquid carrier for
pressurized compositions can be halogenated
hydrocarbon or other pharmaceutically acceptable
propellant. The present compositions can take the form
of solutions, suspensions, emulsion, tablets, pills,
pellets, capsules, capsules containing liquids,
powders, sustained-release formulations,
suppositories, emulsions, aerosols, sprays,
suspensions, or any other form suitable for use. In
one aspect, the composition is in the form of a
capsule. In one aspect, the compound of the present
invention or pharmaceutically acceptable salt thereof
is formulated in accordance with known procedures as a
composition adapted for oral administration to humans.
Compositions for oral delivery can be in the form of
tablets, lozenges, buccal forms, troches, aqueous or
oily suspensions or solutions, granules, powders,
emulsions, capsules, syrups, or elixirs for example.
Orally administered compositions can contain one or
more agents, for example, sweetening agents such as
fructose, aspartame or saccharin; flavoring agents
such as peppermint, oil of wintergreen, or cherry;
coloring agents; and preserving agents, to provide a
pharmaceutically palatable preparation. In powders,
the carrier can be a finely divided solid, which is an
admixture with the finely divided compound of the
present inventionor pharmaceutically acceptable salt
thereof. In tablets, the compound of the present
invention or pharmaceutically acceptable salt thereof
is mixed with a carrier having the necessary
compression properties in suitable proportions and
compacted in the shape and size desired. The powders
and tablets can contain up to about 99% of the
compound of the present invention or pharmaceutically
acceptable salt thereof. Capsules may contain mixtures
of the compounds of the present invention or
pharmaceutically acceptable salts thereof with inert
fillers and/or diluents such as pharmaceutically
acceptable starches (e.g., corn, potato, or tapioca
starch), sugars, artificial sweetening agents,
powdered celluloses (such as crystalline and
microcrystalline celluloses), flours, gelatins, gums,
etc. Tablet formulations can be made by conventional
compression, wet granulation, or dry granulation
methods and utilize pharmaceutically acceptable
diluents, binding agents, lubricants, disintegrants,
surface modifying agents (including surfactants),
suspending or stabilizing agents (including, but not
limited to, magnesium stearate, stearic acid, sodium
lauryl sulfate, talc, sugars, lactose, dextrin,
starch, gelatin, cellulose, methyl cellulose,
microcrystalline cellulose, sodium carboxymethyl
cellulose, carboxymethylcellulose calcium,
polyvinylpyrroldine, alginic acid, acacia gum, xanthan
gum, sodium citrate, complex silicates, calcium
carbonate, glycine, sucrose, sorbitol, dicalcium
phosphate, calcium sulfate, lactose, kaolin, mannitol,
sodium chloride, low melting waxes, and ion exchange
resins. Surface modifying agents include nonionic and
anionic surface modifying agents. Representative
examples of surface modifying agents include, but are
not limited to, poloxamer 188, benzalkonium chloride,
calcium stearate, cetostearl alcohol, cetomacrogol
emulsifying wax, sorbitan esters, colloidal silicon
dioxide, phosphates, sodium dodecylsulfate, magnesium
aluminum silicate, and triethanolamine. Moreover, when
in a tablet or pill form, the compositions can be
coated to delay disintegration and absorption in the
gastrointestinal tract, thereby providing a sustained
action over an extended period of time. Selectively
permeable membranes surrounding an osmotically active
driving compound or a pharmaceutically acceptable salt
of the compound are also suitable for orally
administered compositions. In these latter platforms,
fluid from the environment surrounding the capsule can
be imbibed by the driving compound, which swells to
displace the agent or agent composition through an
aperture. These delivery platforms can provide an
essentially zero order delivery profile as opposed to
the spiked profiles of immediate releaseformulations.
A time-delay material such as glycerol monostearate or
glycerol stearate can also be used. Oral compositions
can include standard excipients such as mannitol,
lactose, starch, magnesium stearate, sodium saccharin,
cellulose, and magnesium carbonate. In one aspect, the
excipients are of pharmaceutical grade. In another
aspect, the compound of the present invention or
pharmaceutically acceptable salt thereof can be
formulated for intravenous administration. Typically,
compositions for intravenous administration comprise
sterile isotonic aqueous buffer. Where necessary, the
compositions can also include a solubilizing agent.
Compositions for intravenous administration can
optionally include a local anesthetic such as
lignocaine to lessen pain at the site of the
injection. Generally, the ingredients are supplied
either separately or mixed together in unit dosage
form, for example, as a dry lyophilized powder or
water-free concentrate in a hermetically sealed
container such as an ampoule or sachette indicating
the quantity of active agent. Where the compound of
the present invention or pharmaceutically acceptable
salt thereof is to be administered by infusion, it can
be dispensed, for example, with an infusion bottle
containing sterile pharmaceutical grade water or
saline. Where the compound of the present invention or
pharmaceutically acceptable salt thereof is
administered by injection, an ampoule of sterile water
for injection or saline can be provided so that the
ingredients can be mixed prior to administration. In
another aspect, the compound of the present invention
or pharmaceutically acceptable salt thereof can be
administered transdermally through the use of a
transdermal patch. Transdermal administrations include
administrations across the surface of the body and the
inner linings of the bodily passages including
epithelial and mucosal tissues. Such administrations
can be carried out using the present compounds of the
present invention or pharmaceutically acceptable salts
thereof, in lotions, creams, foams, patches,
suspensions, solutions, and suppositories (e.g.,
rectal or vaginal). Transdermal administration can be
accomplished through the use of a transdermal patch
containing the compound of the present invention or
pharmaceutically acceptable salt thereof and a carrier
that is inert to the compound of the present invention
or pharmaceutically acceptable salt thereof, is
non-toxic to the skin, and allows delivery of the
agent for systemic absorption into the blood stream
via the skin. The carrier may take any number of forms
such as creams or ointments, pastes, gels, or
occlusive devices. The creams or ointments may be
viscous liquid orsemisolid emulsions of either the
oil-in-water or water-in-oil type. Pastes comprised of
absorptive powders dispersed in petroleum or
hydrophilic petroleum containing the active ingredient
may also be suitable. A variety of occlusive devices
may be used to release the compound of the present
invention or pharmaceutically acceptable salt thereof
into the blood stream, such as a semi-permeable
membrane covering a reservoir containing the compound
of the present invention or pharmaceutically
acceptable salt thereof with or without a carrier, or
a matrix containing the active ingredient. The
compounds of the present invention or pharmaceutically
acceptable salts thereof may be administered rectally
or vaginally in the form of a conventional
suppository. Suppository formulations may be made from
traditional materials, including cocoa butter, with or
without the addition of waxes to alter the
suppository's melting point, and glycerin.
Water-soluble suppository bases, such as polyethylene
glycols of various molecular weights, may also be
used. The compound of the present invention or
pharmaceutically acceptable salt thereof can be
administered by controlled-release or
sustained-release means or by delivery devices that
are known to those of ordinary skill in the art. Such
dosage forms can be used to provide controlledor
sustained-release of one or more active ingredients
using, for example, hydropropylmethyl cellulose, other
polymer matrices, gels, permeable membranes, osmotic
systems, multilayer coatings, microparticles,
liposomes, microspheres, or a combination thereof to
provide the desired release profile in varying
proportions. Suitable controlled- or sustained-release
formulations known to those skilled in the art,
including those described herein, can be readily
selected for use with the active ingredients of the
invention. The invention thus encompasses single unit
dosage forms suitable for oral administration such as,
but not limited to, tablets, capsules, gelcaps, and
caplets that are adapted for controlled- or
sustained-release. Advantages of controlled- or
sustained-release compositions include extended
activity of the drug, reduced dosage frequency, and
increased compliance by the animal being treated. In
addition, controlledor sustained-release compositions
can favorably affect the time of onset of action or
other characteristics, such as blood levels of the
compound of the present invention or a
pharmaceutically acceptable salt thereof, and can thus
reduce the occurrence of adverse side effects.
Controlled- or sustained-release compositions can
initially release an amount of the compound of the
present invention or pharmaceutically acceptable salt
thereof that promptlyproduces the desired therapeutic
or prophylactic effect, and gradually and continually
release other amounts of the compound of the present
invention or pharmaceutically acceptable salt thereof
to maintain this level of therapeutic or prophylactic
effect over an extended period of time. In certain
aspects, the present invention is directed to prodrugs
of the compounds of the present invention or
pharmaceutically acceptable salts of compounds of the
present invention of the present invention. Various
forms of prodrugs are known in the art. The amount of
the compound of the present invention or
pharmaceutically acceptable salt thereof that is
effective for inhibiting mTOR or PBK in a subject.. In
addition, in vitro or in vivo assays can optionally be
employed to help identify optimal dosage ranges. The
precise dose to be employed can also depend on the
route of administration, the condition, the
seriousness of the condition being treated, as well as
various physical factors related to the individual
being treated, and can be decided according to the
judgment of a health-care practitioner. Equivalent
dosages may be administered over various time periods
including, but not limited to, about every 2 hours,
about every 6 hours, about every 8 hours, about every
12 hours, about every 24 hours, about every 36 hours,
about every 48 hours, about every 72 hours, about
every week, about every two weeks, about every three
weeks, about every month, and about every two months.
The number and frequency of dosages corresponding to a
completed course of therapy will be determined
according to the judgment of a health-care
practitioner. The amount of the compound of the
present invention or pharmaceutically acceptable salt
thereof that is effective for treating or preventing
an mTOR-related disorder or for treating or preventing
a PI3K-related disorder will typically range from
about 0.001 mg/kg to about 250 mg/kg of body weight
per day, in one aspect, from about 1 mg/kg to about
250 mg/kg body weight per day, in another aspect, from
about 1 mg/kg to about 50 mg/kg body weight per day,
and in another aspect, from about 1 mg/kg to about 20
mg/kg of body weight per day. In one aspect, the
pharmaceutical composition is in unit dosage form,
e.g., as a tablet, capsule, powder, solution,
suspension, emulsion, granule, or suppository. In such
form, the composition is sub-divided in unit dose
containing appropriate quantities of the active
ingredient; the unit dosage form can be packaged
compositions, for example, packeted powders, vials,
ampoules, prefilled syringes or sachets containing
liquids. The unit dosage form can be, for example, a
capsule or tablet itself, or it can be the appropriate
number of any such compositionsin package form. Such
unit dosage form may contain from about 1 mg/kg to
about 250 mg/kg, and may be given in a single dose or
in two or more divided doses. The present methods for
treating or preventing an mTOR-related disorder, can
further comprise administering another therapeutic
agent to the animal being administered the compound of
the present invention or pharmaceutically acceptable
salt thereof. In one aspect, the other therapeutic
agent is administered in an effective amount.
Effective amounts of other therapeutic agents to be
administered simultaneously or sequentially with the
present compound or pharmaceutically acceptable salt
thereof are well known to those skilled in the art.
However, it is well within the skilled artisan's
purview to determine the other therapeutic agent's
optimal effective amount range. Suitable other
therapeutic agents useful in the methods and
compositions of the present invention include, but are
not limited to temozolomide, a topoisomerase I
inhibitor, procarbazine, dacarbazine, gemcitabine,
capecitabine, methotrexate, taxol, taxotere,
mercaptopurine, thioguanine, hydroxyurea, cytarabine,
cyclophosphamide, ifosfamide, nitrosoureas, cisplatin,
carboplatin, mitomycin, dacarbazine, procarbizine,
etoposide, teniposide, campathecins, bleomycin,
doxorubicin, idarubicin, daunorubicin, dactinomycin,
plicamycin, hydroxyzine, glatiramer acetate,
interferon beta-la, interferon beta-lb, mitoxantrone,
natalizumab, Lasparaginase, doxorubicin, epirubicin,
5-fluorouracil, taxanes such as docetaxel and
paclitaxel, leucovorin, levamisole, irinotecan,
estramustine, etoposide, nitrogen mustards, BCNU,
nitrosoureas such as carmustine and lomustine, vinca
alkaloids such as vinblastine, vincristine and
vinorelbine, platinum complexes such as cisplatin,
carboplatin and oxaliplatin, imatinib mesylate,
hexamethylmelamine, topotecan, tyrosine kinase
inhibitors, tyrphostins herbimycin A, genistein,
erbstatin, and lavendustin A. In one aspect, the
compound of the present invention or pharmaceutically
acceptable salt thereof is administered concurrently
with another therapeutic agent. In one aspect, a
composition comprising an effective amount of the
compound of the present invention or pharmaceutically
acceptable salt thereof and an effective amount of
another therapeutic agent within the same composition
can be administered. In another aspect, a composition
comprising an effective amount of the compound of the
present invention or a pharmaceutically acceptable
salt of the compound of the present invention and a
separate composition comprising an effective amount of
another therapeutic agent can beconcurrently
administered. In another aspect, an effective amount
of the compound of the present invention or a
pharmaceutically acceptable salt thereof of the
present invention administered prior to or subsequent
to administration of an effective amount of another
therapeutic agent. In another aspect, a method of
treating advanced renal cell carcinoma, comprising
administering to a mammal in need thereof the
compounds or a pharmaceutically acceptable salt
thereof of the present formula 1 in an amount
effective to treat advanced renal cell carcinoma. In
another aspect, a method of treating acute
lymphoblastic leukemia, comprising administering to a
mammal in need thereof the compounds or a
pharmaceutically acceptable salt thereof of any of the
present formula 1 in an amount effective to treat
acute lymphoblastic leukemia. In another aspect, a
method of treating acute lymphoblastic leukemia,
comprising administering to a mammal in need thereof
the compounds or a pharmaceutically acceptable salt
thereof of any of the present formula 1 in an amount
effective to treat malignant melanoma. In another
aspect, a method of treating acute lymphoblastic
leukemia, comprising administering to a mammal in need
thereof the compounds or a pharmaceutically acceptable
salt thereof of any of the present formula 1 in an
amount effective to treat soft-tissue or bone sarcoma.
The general procedures used to synthesize the
compounds of Formula 1 are described in Schemes 1-10
and are illustrated in the examples. Reasonable
variations of the described procedures, which would be
evident to one skilled in the art, are intended to be
within the scope of the present invention:Scheme 1:
Aryl or heteroaryl boronic acid/ Pd(O)/ NaHCO (b) TFA/
an organic solvent (c) RCHO/ ZnBr2/ NaCNBH 4 (d)
COCl2/ Et3N/ NH2(CH2)2N(Me)2 The key intermediate
3-(l-BOC-piperidin-4-yl)-5-chloro-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidine was made in four
steps from the readily available 2,4,6-
trichloropyrimidine. This BOC protected key
intermediate could be coupled with a variety
offunctionalized boronic acids. Removal of the BOC
protecting group, followed by reductive amination gave
an array of piperidine compounds, elaborated on the
1-N atom. Scheme 2 : 3-(5-Chloro-V-morpholin^-yl-
[1,2,3 Jtriazolo [4,5-d]pyrimidin-3-yl)-azetidine-
1-carboxylic acid tert-butyl ester was also made by a
four-step process. The protected aziridine readily
couples with 4-aminophenylboronic acid. Elaboration to
a wide variety of urea compounds is done by phosgene
mediated coupling with aromatic amines.Scheme 3 : 1)
morpholine, NEt3 R = CH3, CF3 (a) 4-Aminophenylboronic
acid/ (PPh3)4Pd (O)/ DME/ NaHCO 3/ m wave/ 150 0C
Cb)COCl2/ Et3N/ RNH 2 Simple
5-chloro-3-alkyl-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidine intermediate compounds
were prepared using a four-step procedure. Suzuki
coupling of these chlorinated intermediates with
4-aminophenylboronic acid gave an aniline
intermediate. Elaboration to a wide variety of urea
compounds is done by phosgene mediated coupling with
aromatic amines.R = CF3, NHMe, NH(CH 2)2-N(Me) 2 (a)
Appropriately substituted aryl or heteroaryl boronic
acid/ (PPh3)4Pd(0) DME/ NaHCO 3 or Na2CO3/ m wave or
thermal (b) (CF3CO)2O or COCl2/ CH2Cl2/ Et3N/
NH2(CH2)2NMe 2
3-(l-Benzyl-piperidin-4-yl)-5-chloro-7-morpholin-4-yl-
3H-[l,2,3]triazolo[4,5-d]pyrimidine smoothly underwent
Suzuki coupling with a variety of aryl and heteroaryl
boronic acids. Elaboration to a wide variety of urea
compounds is done by phosgene mediated coupling with
alkyl amines.Scheme 5 : (a) 3-Hydroxyphenylboronic
acid/ (Ph3)4Pd/ NaHCO3/ Dimethoxyethane/ mwave or
Thermal R
2,6-Dichloro-5-nitro-4-morpholino-pyrimidine, prepared
as shown in Scheme 1, reacted with a wide variety of
primary amines. Triazole formation, followed by Suzuki
coupling with mhydroxyphenylboronic acid gave the
phenols shown above.Scheme 6 : (a)
3-Hydroxyphenylboronic acid/ (PPh3)4Pd (O)/ DME/
NaHCO3/ mwave/ 150 0C (b) TFA/ CH2Cl2 / room
temperature (c) R1R2NH/ DCDI/ THF
2,6-Dichloro-5-nitro-4-morpholino-pyrimidine, prepared
as shown in Scheme 1, was converted to tert-butyl
2-(5-(3-hydroxyphenyl)-7-morpholino-3H-[l
,2,3]triazolo[4,5-d]pyrimidin-3- yl)acetate. Suzuki
coupling with m-hydroxypheneylboronic acid gave the
tert-butyl ester shown. Removal of the ester group
gave an acetic acid, which was converted to a variety
of amides.Scheme 7 : (a) 3-Hydroxyphenylboronic acid/
(PPh3)4Pd (O)/ DME/ NaHC03/ m wave/ 150 0C (b) NaOH/
THF/ MeOH/ RT (c) R1R2NH/ DCDI/ THF
2,6-Dichloro-5-nitro-4-morpholino-pyrimidine, prepared
as shown in Scheme 1, was converted to methyl
4-((5-chloro-7-morpholino-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-3-yl)methyl)benzoate.
Suzuki coupling with m-hydroxypheneylboronic acid gave
the methyl ester shown. Removal of the ester group
gave a benzoic acid, which was converted to a variety
of amides.Scheme 8 : (a) 3-Hydroxyphenylboronic acid/
(PPh3)4Pd (O)/ DME/ NaHCO3/ m wave/ 150 0C (b) NaOH/
THF/ MeOH/ room temperature (c) R1R2NH/ DCDI/ THF
2,6-Dichloro-5-nitro-4-morpholino-pyrimidine, prepared
as shown in Scheme 1, was converted to methyl
3-((5-chloro-7-morpholino-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-3-yl)methyl)benzoate.
Suzuki coupling with m-hydroxypheneylboronic acid gave
the methyl ester shown. Removal of the ester group
gave a benzoic acid, which was converted to a variety
of amides.Scheme 9 : Final Products As an alternative
synthesis, the triazole ring could be constructed
first and the pyrimidine ring annealed to it.
5-Amino-l-substituted-lH-l,2,3-triazole-4-carboxamide
compounds could be made from substituted azide
compounds and 2-cyanoacetamide. Reaction with urea
would give the
3-substituted-3H-[l,2,3]triazolo[4,5-d]pyrimidine-5,7(
4H,6H)-dione shown. Treatment with POCI3 would give
the key intermediate
5,7-dichloro-3-substituted-3H-[l,2,3]triazolo[4,5- 



d]pyrimidine. Reaction with an amine 4 and Suzuki
coupling with a boronic acid of the formula
(R2)r-Ar-B(OH)2 would give a variety of final products
of formula 1.Scheme 10: A general synthesis of 1
starts with the readily available
2,4,6-halo-5-nitropyrimidine compounds 3. Reaction
with amine 4 followed by annulation of the triazole
ring gave the 3H- [l,2,3]triazolo[4,5-d]pyrimidine 2.
Suzuki coupling with a boronic acid of the formula
(R2)r-Ar- B(OH) gave a variety of final products of
formula 1. EXAMPLES The following procedures were used
to synthesize the 3H-[l,2,3]triazolo[4,5- d]pyrimidine
compounds in the Examples that follow. EXPERIMENTAL
PROCEDURES Preparation of
2,6-dichloro-5-nitro-4-morpholino-pyrimidine. To a
solution of 2,4,6- trichloronitropyrimidine (6.20 g,
27.2 mmol) in CH Cl (170 mL) at 0 0C was added a
solution of morpholine (2.34 g, 27.2 mmol) and NEt3
(2.74 g, 27.2 mmol) in CH2Cl2 (70 mL) over a period of
lhr. The reaction mixture was stirred for another 1 hr
at 0 0C and allowed to warm to 20 0C and stirred for
12 hours to drive the reaction to competition. For
purification, silica gel (20 g) was added to the
reaction mixture and the solvent was removed so that
product was adsorbed on the silica gel. The material
was purified by flash chromatography using CH2Cl2
eluent the product was obtained as yellow solid after
concentration. Yield: 6.90 g, 91%. MS (ESI) m/z
279.Procedure 1 Step l Synthesis of
2-chloro-6-alkylamino-5-nitro-4-morpholino-pyrimidines
with primary amines. To an appropriately substituted
CH Cl solution of the primary amine (leq) in CH2Cl2
(170 mL) at 0 0C was added a solution of
2,6-dichloro-5-nitro-4-morpholino-pyrimidine (2.34 g,
27.2 mmol) and NEt (2.74 g, 27.2 mmol) dissolved in
CH2Cl2 (70 mL) over a period of lhr. The reaction
mixture was stirred for another 1 hr at 0 0C and
allowed to warm to 20 0C and stirred for 1-4 hours to
drive the reaction to completion. The product was
purified by SiO2 column chromatography by eluting it
with CH2Cl2. Yellow solid (73-91% yield). Step 2
Reduction of
2-chloro-6-alkylamino-5-nitro-4-morpholino-pyrimidine.
In a threenecked flask was suspended under nitrogen
atmosphere
(2-chloro-6-morpholin-4-yl-5-nitropyrimidin-
4-yl)-alkyl-amines (1.0 mmol) and Raney(tm) nickel
(850 mg) in methanol (30 mL). To the stirring reaction
mixture was added slowly hydrazine (0.3 mL, 9 mmol, 9
eq) and the stirring was continued for 0.5 hours to
drive the reduction to completion. The reaction
mixture was filtered over Celite(tm) and the filtrate
was evaporated and purified by flash purified by
chromatography using CH2Cl2/MeOH/NH3(10:l:0.1) to
obtain the product (73-100% yield) as off-white solid.
Step 3 Synthesis of
8-aza-9-alkyl-2-chloro-6-morpholino-purines. To a
stirred solution of N4-alkyl-2-chloro-
6-morpholin-4-yl-pyrimidine-4,5-diamine ( 1 mmol) in
acetic acid/water (1:1, 4 mL) at 0 0C was added
aqueous (0.5 N) NaNO2-solution (4 mL, 2 mmol, 2 eq)
and the reaction mixture was allowed to stir for 2
hours. The off-white solid was collected by filtration
and dried in vacuum to give the
8-aza-9-alkyl-2-chloro-6-morpholino-purines (64-95%
yield). Procedure 2 Preparation of
8-aza-9-alkyl-2-(aryl/heteroaryl)-6-morpholino-purines
._To a microwave processing tube was added
dimethoxyethane (1.6 mL), aqueous Na2CO (2 M solution,
0.4 mL, 0.8 mmol, 2 eq), (Ph3P)4Pd (46 mg, 0.08 mmol),
and the appropriately substituted boronic acid or
ester (0.75 mmol, 2 eq) and the
8-aza-9-alkyl-2-chloro-6-morpholinopurines (0.38 mmol)
and the vessel was sealed. The mixture was heated to
140 0C for 45 minutes. The solvents were removed on a
rotary evaporator and the crude compound waspurified
by silica gel chromatography (CH Cl ZMeOHZNHs) to give
the product as a off-white solid (45-76% yield).
Preparation of
3-(l-Benzyl-piperidin-4-yl)-5-chloro-7-morpholin-4-yl-
3H- [1,2,3] triazolo [4,5-d] pyrimidine. Step 1
(l-Benzyl-piperidin-4-yl)-(2-chloro-6-morpholin-4-yl-5
-nitro-pyrimidin-4-yl)-amine was prepared from
2,6-dichloro-5-nitro-4-morpholino-pyrimidine (1.5 g,
6.58 mmol) and Aamino- 1-benzylpiperidine (1.25 g,
6.58 mmol) following procedure 1 (step 1) to give the
final product (2.Og, 70% yield); MS (ESI) mZz 433.1.
Step 2
N4-(l-Benzyl-piperidin-4-yl)-2-chloro-6-morpholin-4-yl
-pyrimidine-4,5-diamine was prepared by reduction of
(l-benzyl-piperidin-4-yl)-(2-chloro-6-morpholin-4-yl-5
-nitropyrimidin- 4-yl)-amine (1.0 g, 2.3 mmol)
following procedure 1 (step 2) to give the final
product (900 mg, 97% yield); MS (ESI) mZz 403.1. Step
3
3-(l-Benzyl-piperidin-4-yl)-5-chloro-7-morpholin-4-yl-
3H-[l,2,3]triazolo[4,5- d]pyrimidine was prepared
fromN
4-(l-benzyl-piperidin-4-yl)-2-chloro-6-morpholin-4-ylp
yrimidine- 4, 5-diamine (500 mg, 1.24 mmol) and
aqueous (0.5N) NaNO2 solution (5 mL, 2.5 mmol)
following procedure 1 (step 3) to give the final
product (510 mg, 100% yield); MS (ESI) mZz 414.2.
Preparation of
5-Chloro-3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4
,5- d]pyrimidine. Step l
(2-Chloro-6-morpholin-4-yl-5-nitro-pyrimidin-4-yl)ethy
lamine was prepared from
2,6-dichloro-5-nitro-4-morpholino-pyrimidine (2.0 g,
7.17 mmol) and ethylamine (2 molar solution in THF,
3.94 mL, 7.89 mmol) following procedure 1 (step 1) to
give the final product (2.1 g, 100 % yield); MS (ESI)
mZz 288. Step 2
2-Chloro-N-4-ethyl-6-morpholin-4-yl-pyrimidine-4,5-dia
mine was prepared by the reduction of
(2-chloro-6-morpholin-4-yl-5-nitro-pyrimidin-4-yl)ethy
lamine (600 mg, 2.08mmol) following procedure 1 (step
2) to give the final product (374 mg, 70 % yield); MS
(ESI) m/z 258. Step 3
5-Chloro-3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4
,5-d]pyrimidine was prepared from
(2-chloro-6-morpholin-4-yl-5-nitro-pyrimidin-4-yl)-eth
yl-amine (374 mg, 1.45 mmol) and aqueous (0.5N) NaNO
solution (3.75 mL, 1.88 mmol) following procedure 1
(step 3) to give the final product (250 mg, 64%
yield); MS (ESI) m/z 269. Example 1 Preparation of 3-
[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3H-
[1,2,3] triazolo [4,5-d] pyrimidin-5-yl] phenol.
3-[3-(1-benzylpiperidin-4-yl)-7-morpholin-4-yl-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenol was
prepared from 3-(l-benzyl-piperidin-4-yl)-
5-chloro-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyr
imidine (100 mg, 0.24 mmol) and 3-
hydroxyphenylboronic acid (60 mg, 0.36 mmol) following
procedure 2 to give the titled product (70 mg, 61%
yield). MS (ESI) m/z 472. Example 2 Preparation of 5-
[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3H-
[1,2,3] triazolo [4,5-d] pyrimidin-5-yl]
pyrimidin-2-amine. 1-benzylpiperidin-4-yl)-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
]pyrimidin-2-amine was prepared from
3-(l-benzyl-piperidin-4-yl)-5-chloro-7-morpholin-4-yl-
3H-[l,2,3]triazolo[4,5-d]pyrimidine (100 mg, 0.24
mmol) and 2-aminopyrimidine-4-boronic acid (66 mg,
0.48 mmol) following procedure 2 to give the titled
product (52 mg, 46% yield); MS (ESI) m/z 473. Example
3 Preparation of 5-
[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3H-
[1,2,3] triazolo [4,5-d] pyrimidin-5-yl] pyridin-3-ol.
1-benzylpiperidin-4-yl)-7-morpholin-4-yl- 3H-[1
,2,3]triazolo[4,5-d]pyrimidin-5-yl]pyrimidin-2-amine
was prepared from 3-(l -benzylpiperidin-
4-yl)-5-chloro-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5
-d]pyrimidine (160 mg, 0.38 mmol) and
3-methoxymethoxy-5-(4,4,5,5-tetramethyl-[l,3,2]dioxabo
rolan-2-yl)-pyridine (151 mg, 0.57 mmol) following
procedure 2 to give the intermediate
3-(l-benzyl-piperidin-4-yl)-5-(5-
methoxymethoxy-pyridin-3-yl)-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidine. The 3-(l -
benzyl-piperidin-4-yl)-5-(5-methoxymethoxy-pyridin-3-y
l)-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidine was dissolved in
cone. HCl ( 1 mL) and methanol (4 mL) andheated to
reflux for 1 hr. The reaction mixture was cooled to 0
0C for 15 minutes and the titled product was collected
by filtration (56 mg, 44% yield); MS (ESI) m/z 473.
Preparation of 4-
[3-(l-Benzyl-piperidin-4-yl)-7-morpholin-4-yl-3H-
[1,2,3] triazolo [4,5-d] pyrimidin-5-yl] -phenylamine.
4-[3 -(1-Benzyl-piperidin-4-yl)-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
]-phenylamine was prepared from 3-(lbenzyl-
piperidin-4-yl)-5-chloro-7-morpholin-4-yl-3H-[l,2,3]tr
iazolo[4,5-d]pyrimidine (160 mg, 0.38 mmol) and
4-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-pheny
lamine (152 mg, 0.69 mmol) following procedure 2 to
give the titled product (180 mg, 100% yield); MS (ESI)
m/z 471.3. Examples 4 and 5 Preparation of
l-{4-[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl}-3-[2-(dim
ethylamino)ethyl]urea and N-{4-[3-
(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3 H- [1,2,3]
triazolo [4,5-d] pyrimidin-5-yl] phenyl}-
2,2,2-trifluoroacetamide. To a stirred solution of
triphosgene (72 mg, 0.24 mmol) in CHCI3 (2 mL) was
added
4-[3-(l-benzyl-piperidin-4-yl)-7-morpholin-4-yl-3H-[l,
2,3]triazolo[4,5- d]pyrimidin-5-yl] -phenylamine
(TFA-salt, 100 mg, 0.14 mmol) at 0 0C. The reaction
mixture was stirred for 30 min.
N,N-dimethylethylenediamine (100 mg, 1.13 mmol) and
NEt (36 mg, 0.36 mmol) in CHCl ( 1 mL) was added and
the reaction mixture was stirred for additional lhr.
The solvents were removed on a rotary evaporator and
the crude mixture was purified by semiprep- HPLC
(TFA-method) to give
l-{4-[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl}-3-[2-(dim
ethylamino)ethyl]urea (33 mg, 29% yield) MS (ESI) m/z
585.3 and
N-{4-[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl}-2,2,2-tri
fluoroacetamide (33 mg, 39% yield) MS (ESI) m/z 567.2.
Example 6 Preparation of
l-{4-[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl}-3-methylu
rea. To a stirred solution of triphosgene ( 113 mg,
0.38 mmol) in CHCI3 (3 mL) was added
4-[3-(l-benzyl-piperidin-4-yl)-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
]-phenylamine (141 mg, 0.3 mmol) at 0 0C. The reaction
mixture was stirred for 30 min. methylamine (2M in
THF, 2 mL, 4 mmol) and the reaction mixture was
stirred for additional lhr. The solvents were removed
on a rotaryevaporator and the crude mixture was
purified by semi-prep-HPLC (TFA-method) to give l-{4-
[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3H-[l,2,3
]triazolo[4,5-d]pyrimidin-5-yl]phenyl}- 3-methylurea
(69 mg, 35% yield) MS (ESI) m/z 528.3. Preparation of
N-[2-(5-Chloro-7-morpholin-4-yl- [1,2,3] triazolo
[4,5-d] pyrimidin-3- yl)-ethyl]-acetamide. Step l
N-[2-(2-Chloro-6-morpholin-4-yl-5-nitro-pyrimidin-4-yl
amino)-ethyl] -acetamide was prepared from
2,6-dichloro-5-nitro-4-morpholino-pyrimidine (500 mg,
1.8 mmol) and Nacetylethylendiamine (184 mg, 1.8 mmol)
following procedure 1 (step 1) to give the final
product (550 mg, 89% yield). MS (ESI) m/z 345.1. Step
2
N-[2-(5-Amino-2-chloro-6-morpholin-4-yl-pyrimidin-4-yl
amino)-ethyl]-acetamide was prepared by reduction of
N-[2-(2-chloro-6-morpholin-4-yl-5-nitro-pyrimidin-4-yl
amino)- ethyl]-acetamide (550 mg, 1.59 mmol) following
procedure 1 (step 2) to give the final product (500
mg, 100% yield). MS (ESI) m/z 315.1. Step 3
N-[2-(5-Chloro-7-morpholin-4-yl-[l,2,3]triazolo[4,5-d]
pyrimidin-3-yl)-ethyl]- acetamide was prepared
fromN-[2-(5-amino-2-chloro-6-morpholin-4-yl-pyrimidin-
4-ylamino)- ethyl]-acetamide (500 mg, 1.24 mmol) and
aqueous (0.5N) NaNO solution (5 mL, 2.5 mmol)
following procedure 1 (step 3) to give the final
product (300 mg, 58% yield). MS (ESI) m/z 326. Example
7 Preparation of
N-{2-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3]t
riazolo[4,5- d]pyrimidin-3-yl] ethyl}acetamide.
N-{2-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]ethyl} acetamide
was prepared fromN-[2-(5-chloro-7-
morpholin-4-yl-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl)-e
thyl]-acetamide (150 mg, 0.5 mmol) and
3-hydroxyphenyl-boronic acid (138 mg, 1.0 mmol)
following procedure 2 to give the final product (56
mg, 29% yield); MS (ESI) m/z 384. Example 8
Preparation of N-(2- {5-[3-(hydroxymethyl)phenyl]
-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl}ethyl)acetamide.
N-(2- {5-[3-(hydroxymethyl)phenyl]-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl
}ethyl)acetamide was prepared from
N[2-(5-chloro-7-morpholin-4-yl-[l,2,3]triazolo[4,5-d]p
yrimidin-3-yl)-ethyl]-acetamide (150 mg, 0.5 mmol) and
3-(hydroxymethyl)-phenyl boronic acid (151 mg, 1.0
mmol) following procedure 2 to give the final product
(52 mg, 26% yield); MS (ESI) m/z 398. Preparation of
5-Chloro-7-morpholin-4-yl-3-(3-pyrrolidin-l-yl-propyl)
-3H- [1,2,3] triazolo [4,5-d] pyrimidine. Step l
(2-Chloro-6-morpholin-4-yl-5-nitro-pyrimidin-4-yl)-(3-
pyrrolidin-l-yl-propyl)- amine was prepared from
2,6-dichloro-5-nitro-4-morpholino-pyrimidine (550 mg,
1.96 mmol) and 1-aminopropyl-pyrrolidine (301 mg, 2.35
mmol) following procedure 1 (step 1) to give the final
product (500 mg, 69% yield); MS (ESI) m/z 371. Step 2
2-Chloro-6-morpholin-4-yl-N-4-(3-pyrrolidin-l-yl-propy
l)-pyrimidine-4,5-diamine was prepared by the
reduction of
(2-chloro-6-morpholin-4-yl-5-nitro-pyrimidin-4-yl)-(3-
pyrrolidin-l-yl-propyl)-amine (500 mg, 1.34 mmol)
following procedure 1 (step 2) to give the final
product (350 mg, 76% yield); MS (ESI) m/z 34 1. Step 3
5-Chloro-7-morpholin-4-yl-3-(3-pyrrolidin-l-yl-propyl)
-3H-[l,2,3]triazolo[4,5- d]pyrimidine was prepared
from
2-chloro-6-morpholin-4-yl-N-4-(3-pyrrolidin-l-yl-propy
l)- pyrimidine-4, 5-diamine (350 mg, 1.02 mmol) and
aqueous (0.5N) NaNO2 solution (3.5 mL, 1.75 mmol)
following procedure 1 (step 3) to give the final
product (150 mg, 42% yield); MS (ESI) m/z 352. Example
9 Preparation of 3-
[7-morpholin-4-yl-3-(3-pyrrolidin-l-ylpropyl)-3H-
[1,2,3] triazolo [4,5-d] pyrimidin-5-yl] phenol.
3-[7-Morpholin-4-yl-3 -(3 -pyrrolidin- 1-ylpropyl)-
3H-[1 ,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenol was
prepared from 5-chloro-7-morpholin-4-yl-3-
(3-pyrrolidin-l-yl-propyl)-3H-[l,2,3]triazolo[4,5-d]py
rimidine (50 mg, 0.14 mmol) and 3- hydroxyphenyl
boronic acid (39 mg, 0.28 mmol) following procedure 2
to give the final product (34 mg, 58% yield); MS (ESI)
m/z 410. Example 10 Preparation of
{3-[7-morpholin-4-yl-3-(3-pyrrolidin-l-ylpropyl)-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl}methanol
was prepared from
5-chloro-7-morpholin-4-yl-3-(3-pyrrolidin-l-yl-propyl)
-3H-[l,2,3]triazolo[4,5-d]pyrimidine (50 mg, 0.14
mmol) and 3-(hydroxymethyl)phenyl boronic acid (43 mg,
0.28 mmol) following procedure 2 to give the final
product (34 mg, 57% yield); MS (ESI) m/z 424. Example
11 Preparation of
5-(lH-indazol-4-yl)-7-morpholin-4-yl-3-(3-pyrrolidin-l
-ylpropyl)- 3H-[l,2,3]triazolo[4,5-d]pyrimidine was
prepared from 5-chloro-7-morpholin-4-yl-3-(3-
pyrrolidin-l-yl-propyl)-3H-[l,2,3]triazolo[4,5-d]pyrim
idine (50 mg, 0.14 mmol) and 4-(4,4,5,5-
tetramethyl-[l,3,2]dioxaborolan-2-yl)-lH-indazole (68
mg, 0.28 mmol) following procedure 2 to give the final
product (18 mg, 29% yield); MS (ESI) m/z 434.
Preparation of
3-(l-Boc-piperidin-4-yl)-5-chloro-7-morpholin-4-yl-3H-
[1,2,3] triazolo [4,5-d] pyrimidine. Step l
(l-Boc-piperidin-4-yl)-(2-chloro-6-morpholin-4-yl-5-ni
tro-pyrimidin-4-yl)-amine was prepared from
2,6-dichloro-5-nitro-4-morpholino-pyrimidine (2.0 g,
7.17 mmol) and 4- amino- 1-BOC-piperidine (1.43 g,
7.17 mmol) following procedure 1 (step 1) to give the
final product (3.1g, 99% yield); MS (ESI) m/z 443.2.
Step 2
N4-(l-BOC-piperidin-4-yl)-2-chloro-6-morpholin-4-yl-py
rimidine-4,5-diamine was prepared by reduction of
(l-BOC-piperidin-4-yl)-(2-chloro-6-morpholin-4-yl-5-ni
tro-pyrimidin- 4-yl)-amine (3.13 g, 7.08 mmol)
following procedure 1 (step 2) to give the final
product (2.8g, 96% yield); MS (ESI) m/z 413.2. Step 3
3-(l-Boc-piperidin-4-yl)-5-chloro-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5- d]pyrimidine was prepared fromN
4-(l-BOC-piperidin-4-yl)-2-chloro-6-morpholin-4-ylpyri
midine- 4,5-diamine (2.8g, 6.79 mmol) and aqueous
(0.5N) NaNO solution (24 mL, 12 mmol) following
procedure 1 (step 3) to give the final product (2.1 g,
73 % yield). MS (ESI) m/z 424.2. Preparation of
4-[5-(5-Methoxymethoxy-pyridin-3-yl)-7-morpholin-4-yl-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]-piperidine-l-car
boxylic acid tert-butyl ester was prepared from
3-(l-BOC-piperidin-4-yl)-5-chloro-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5- d]pyrimidine (l.Og, 2.35 mmol)
and
3-methoxymethoxy-5-(4,4,5,5-tetramethyl[l,3,2]dioxabor
olan-2-yl)-pyridine (1.24 g, 4.7 mmol) following
procedure 2 to give the titled product (1.3g, 100%).
Example 12 Preparation
5-(7-morpholin-4-yl-3-piperidin-4-yl-3H-
[1,2,3]triazolo [4,5- d]pyrimidin-5-yl)pyridin-3-ol.
3-(l-Boc-piperidin-4-yl)-5-(5-methoxymethoxy-pyridin-3
-yl)-
7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidine
was dissolved CHCI3 (15 mL) and TFA (5 rnL) and
stirred for 16 hours at 25 0C, than the solvents were
removed under reduced pressure and the residue was
dissolved in cone. HCl (10 mL) and methanol (50 mL)
and heated to reflux for 1 hr. The reaction mixture
was cooled to 0 0C for 15 minutes and the titled
compound was collected by filtration (56 mg, 44%
yield); MS (ESI) m/z 383.3. Example 13 Preparation of
5-{3-[l-(2-furylmethyl)piperidin-4-yl]-7-morpholin-4-y
l-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}pyridin-3-ol.
5-(7-morpholin-4-yl-3-piperidin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)pyridin-3-ol (17
mg, 0.044 mmol) was dissolved in methanol ( 1 mL) and
2-furalaldehyde (20 mg, 0.2 mmol), NaBH3CN (10 mg,
0.088 mmol, 1 eq) and ZnCl (10 mg, 0.044 mmol) was
added. The suspension was stirred for 24 hours and the
solvents were removed in vacuo. The crude product was
dissolved in DMSO (2 mL), filtered and purified by
semi-prep-HPLC using ACN/water/TFA as mobile phase.
After unifying the product fraction and solvent
removal, the product was obtained as a white solid.
Yield: 16 mg, 35%; MS (ESI) m/z 463.4. Example 14
Preparation of
5-{3-[l-(4-fluorobenzyl)piperidin-4-yl]-7-morpholin-4-
yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}pyridin-3-ol was
prepared from 5-(7-morpholin-4-yl-3-
piperidin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)pyridin-3-ol (17 mg, 0.044 mmol), Afluorobenzaldehyde
(20 mg, 0.16 mmol), NaBH3CN (10 mg, 0.088 mmol), and
ZnCl2 (10 mg, 0.044 mmol) as described in example 13
to give the product (15 mg, 31% yield); MS (ESI) m/z
491.2. Example 15 Preparation of
5-(3-{l-[(6-bromopyridin-3-yl)methyl]piperidin-4-yl}-7
-morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)pyridin-3-o
l was prepared from 5-(7-morpholin-4-
yl-3-piperidin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin
-5-yl)pyridin-3-ol (17 mg, 0.044
mmol),6-bromonicotinaldehyde (20 mg, 0.1 1 mmol),
NaBH3CN (10 mg, 0.088 mmol), and ZnCl2 (10 mg, 0.044
mmol) as described in example 13 to give the product.
Yield: 22 mg, 43%; MS (ESI) m/z 552. Example 16
Preparation of
5-(3-{l-[(5-bromopyridin-3-yl)methyl]piperidin-4-yl}-7
-morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)pyridin-3-o
l was prepared from 5-(7-morpholin-4-
yl-3-piperidin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin
-5-yl)pyridin-3-ol (17 mg, 0.044 mmol),
5-bromopicolinaldehyde (20 mg, 0.1 1 mmol), NaBH3CN
(10 mg, 0.088 mmol), and ZnCl2 (10 mg, 0.044 mmol) as
described in example 13 to give the product (20 mg,
38% yield); MS (ESI) m/z 552. Example 17 Preparation
of 5- [3-(l-{4- [3-(dimethylamino)propoxy]
benzyl}piperidin-4-yl)-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
]pyridin-3-ol was prepared from 5-(7-
morpholin-4-yl-3-piperidin-4-yl-3H-[l,2,3]triazolo[4,5
-d]pyrimidin-5-yl)pyridin-3-ol (17 mg, 0.044 mmol),
4-(3-dimethylamino-propoxy)-benzaldehyde (20 mg, 0.10
mmol), NaBH3CN (10 mg, 0.088 mmol), and ZnCl2 (10 mg,
0.044 mmol) as described in example 13 to give the
product (14 mg, 27% yield); MS (ESI) m/z 573.3.
Example 18 Preparation of
5-{3-[l-(3,4-difluorobenzyl)piperidin-4-yl]-7-morpholi
n-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}pyridin-3-ol was
prepared from 5-(7-morpholin-4-yl-3-
piperidin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)pyridin-3-ol (17 mg, 0.044 mmol), 3,4-
difluorobenzaldehyde (20 mg, 0.14 mmol), NaBH3CN (10
mg, 0.088 mmol), and ZnCl2 (10 mg, 0.044 mmol) as
described in example 13 to give the product (15 mg,
31% yield); MS (ESI) m/z 508. Example 19 Preparation
of
5-(3-{l-[(l-methyl-lH-pyrrol-2-yl)methyl]piperidin-4-y
l}-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)pyridin-3-ol was prepared from 5-(7-
morpholin-4-yl-3-piperidin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5-yl)pyridin-3-ol (20
mg, 0.052 mmol), l-methylpyrrole-2-carbaldehyde (20
mg, 0.18 mmol), NaBH3CN (20 mg, 0.18 mmol), and ZnCl2
(20 mg, 0.18 mmol) as described in example 13 to give
the product (18 mg, 46% yield); MS (ESI) m/z
475.2.Example 20 Preparation of
5-(3-{l-[(6-chloropyridin-3-yl)methyl]piperidin-4-yl}-
7-morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)pyridin-3-o
l was prepared from 5-(7-morpholin-4-
yl-3-piperidin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin
-5-yl)pyridin-3-ol (20 mg, 0.052 mmol),
6-chloronicotinoylaldehyde (20 mg, 0.14 mmol), NaBH3CN
(20 mg, 0.1 8 mmol), and ZnCl2 (20 mg, 0.18 mmol) as
described in example 13 to give the product (29 mg, 7
1 % yield); MS (ESI) m/z 508.2. Example 21 Preparation
of
5-(3-{l-[(5-methyl-2-thienyl)methyl]piperidin-4-yl}-7-
morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)pyridin-3-o
l was prepared from 5-(7-morpholin-4-
yl-3-piperidin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin
-5-yl)pyridin-3-ol (20 mg, 0.052 mmol),
5-methylthiophencarbaldehyde (20 mg, 0.14 mmol),
NaBH3CN (20 mg, 0.18 mmol), and ZnCl2 (20 mg, 0.18
mmol) as described in example 13 to give the product
(22 mg, 56 % yield); MS (ESI) m/z 493.2. Example 22
Preparation of
5-[3-(l-methylpiperidin-4-yl)-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]pyridin-3-ol was
prepared from 5-(7-morpholin-4-yl-3-
piperidin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)pyridin-3-ol (25 mg, 0.066 mmol), aqueous
(37%)-formaldehyde solution (20 mg, 0.24 mmol),
NaBH3CN (20 mg, 0.18 mmol), and ZnCl2 (20 mg, 0.18
mmol) as described in example 13 to give the product
(14 mg, 35 % yield), MS (ESI) m/z 397.2. Example 23
Preparation of
5-{3-[l-(2,4-difluorobenzyl)piperidin-4-yl]-7-morpholi
n-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}pyridin-3-ol was
prepared from 5-(7-morpholin-4-yl-3-
piperidin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)pyridin-3-ol (25 mg, 0.066 mmol), 2,4-
difluorobenazaldehyde (20 mg, 0.14 mmol), NaBH3CN (20
mg, 0.18 mmol), and ZnCl2 (20 mg, 0.18 mmol) as
described in example 13 to give the product (15 mg, 32
% yield). MS (ESI) m/z 509.2. Example 24 Preparation
of
5-(3-{l-[(l-methyl-lH-imidazol-5-yl)methyl]piperidin-4
-yl}-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)pyridin-3-ol. was prepared from
5-(7-morpholin-4-yl-3-piperidin-4-yl-3H-[l,2,3]triazol
o[4,5-d]pyrimidin-5-yl)pyridin-3-ol (25 mg, 0.066
mmol), l-methyl-imidazol-5-carbaldehyde (20 mg, 0.18
mmol), NaBH3CN (20 mg, 0.18 mmol), and ZnCl (20 mg,
0.18 mmol) as described in example 13 to give the
product (14 mg, 3 1 % yield); MS (ESI) m/z 477.2.
Example 25 Preparation of N- [3-({4-
[5-(5-hydroxypyridin-3-yl)-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]piperidin-l-yl}me
thyl)pyridin-2-yl]-2,2- dimethylpropanamide was
prepared from 5-(7-morpholin-4-yl-3-piperidin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)pyridin-3-ol (25
mg, 0.066 mmol), N-(3-formyl-pyridin-2-
yl)-2,2-dimethyl-propionamide (20 mg, 0.1 mmol),
NaBH3CN (20 mg, 0.18 mmol), and ZnCl2 (20 mg, 0.18
mmol) as described in example 13 to give the product
(5 mg, 10 % yield). MS (ESI) m/z 573.2. Example 26
Preparation of
5-(3-{l-[(4,5-dimethyl-2-thienyl)methyl]piperidin-4-yl
}-7-morpholin-
4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)pyridin-3
-ol was prepared from 5-(7-morpholin-
4-yl-3-piperidin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimid
in-5-yl)pyridin-3-ol (25 mg, 0.066 mmol),
4,5-dimethylthiophencarbaldehyde (20 mg, 0.1 mmol),
NaBH3CN (20 mg, 0.14 mmol), and ZnCl2 (20 mg, 0.18
mmol) as described in example 13 to give the product
(10 mg, 20 % yield); MS (ESI) m/z 507.2. Example 27
Preparation of
5-[3-(l-butylpiperidin-4-yl)-7-morpholin-4-yl-3H-[l,2,
3]triazolo[4,5- d]pyrimidin-5-yl]pyridin-3-ol was
prepared from 5-(7-morpholin-4-yl-3-piperidin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)pyridin-3-ol (25
mg, 0.066 mmol), butyraldehyde (20 mg, 0.1 mmol),
NaBH3CN (20 mg, 0.36 mmol), and ZnCl2 (20 mg, 0.18
mmol) as described in example 13 to give the product (
11 mg, 26 % yield); MS (ESI) m/z 439.2. Example 28
Preparation of
5-(3-{l-[(4-benzylpiperazin-l-yl)methyl]piperidin-4-yl
}-7-morpholin-
4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)pyridin-3
-ol was prepared from 5-(7-morpholin-
4-yl-3-piperidin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimid
in-5-yl)pyridin-3-ol (25 mg, 0.066 mmol),
4-benzyl-piperazine-l-carbaldehyde (20 mg, 0.1 mmol),
NaBH3CN (20 mg, 0.36 mmol), andZnCl (20 mg, 0.18 mmol)
as described in example 13 to give the product (15 mg,
28 % yield); MS (ESI) m/z 571. Example 29 Preparation
of
5-{7-morpholin-4-yl-3-[l-(lH-pyrrol-2-ylmethyl)piperid
in-4-yl]-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}pyridin-3-ol was
prepared from 5-(7-morpholin-4-yl-3-
piperidin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)pyridin-3-ol (25 mg, 0.066 mmol),
pyrrole-2-carbaldehyde (20 mg, 0.21 mmol), NaBH3CN (20
mg, 0.36 mmol), and ZnCl2 (20 mg, 0.18 mmol) as
described in example 13 to give the titled product (9
mg, 20 % yield), MS (ESI) m/z 462. Example 30
Preparation of
5-(3-{l-[(l-methyl-lH-pyrazol-5-yl)methyl]piperidin-4-
yl}-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)pyridin-3-ol was prepared from 5-(7-
morpholin-4-yl-3-piperidin-4-yl-3H-[l,2,3]triazolo[4,5
-d]pyrimidin-5-yl)pyridin-3-ol (25 mg, 0.066 mmol),
l-methylpyrrazole-6-carbaldehyde (20 mg, 0.18 mmol),
NaBH3CN (20 mg, 0.36 mmol), and ZnCl2 (20 mg, 0.18
mmol) as described in example 13 to give the product
(16 mg, 33 % yield); MS (ESI) m/z 477.2. Example 31
Preparation of
5-{7-morpholin-4-yl-3-[l-(4-pyridin-4-ylbenzyl)piperid
in-4-yl]-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}pyridin-3-ol was
prepared from 5-(7-morpholin-4-yl-3-
piperidin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)pyridin-3-ol (25 mg, 0.066 mmol), 1-4-
pyridin-4-yl-benzaldehyde (20 mg, 0.18 mmol), NaBH3CN
(20 mg, 0.36 mmol), and ZnCl2 (20 mg, 0.18 mmol) as
described in example 13 to give the product (16 mg, 33
% yield). MS (ESI) m/z 550.2. Example 32 Preparation
of
4-(3-Ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]p
yrimidin-5- yl)-phenylamine was prepared from
5-chloro-3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4
,5- d]pyrimidine (1.45 g, 5.40 mmol)
4-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-pheny
lamine (1.53 g, 7.03 mmol) following procedure 2 to
give the titled product (1.63 g, 92% yield). MS (ESI)
m/z 326. Example 33Preparation of 1-
[4-(3-ethyl-7-morpholin-4-yl-3 H- [1,2,3] triazolo
[4,5-d] pyrimidin-5- yl)phenyl]-3-pyridin-4-ylurea. To
a stirred solution of triphosgene (68 mg, 0.23 mmol)
in CH2Cl2 (5 niL) was added
4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]p
yrimidin-5-yl)- phenylamine (100 mg, 0.46 mmol) at 0
0C. The reaction mixture was stirred for 15 min and 4-
aminopyridine (40 mg, 0.46 mmol) and NEt (64 mL, 0.46
mmol) was added and the reaction mixture was stirred
for additional lhr. The solvents were removed on a
rotary evaporator and the crude mixture was purified
by semi-prep-HPLC (NH3-method) to give
l-[4-(3-ethyl-7- morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-pyrid
in-4-ylurea (22 mg, 11 % yield) MS (ESI) m/z 446.
Example 34 Preparation of
l-[2-(dimethylamino)ethyl]-3-[4-(3-ethyl-7-morpholin-4
-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]urea. To a
stirred solution of triphosgene (90 mg, 0.31 mmol) in
CHCl3 ( 1 mL) was added
4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)-phenylamine (100 mg, 0.31 mmol) at 0
0C. The reaction mixture was stirred for 15 min and
N,N-dimethylethylenediamine (82 mg, 0.93 mmol) and NEt
(42 mL, 0.3 1 mmol) was added and the reaction mixture
was stirred for additional lhr. The solvents were
removed on a rotary evaporator and the crude mixture
was purified by semi-prep-HPLC (NH3-method) to give
1-[2-(dimethylamino)ethyl]-3-[4-(3-ethyl-7-morpholin-4
-yl-3 H-[1,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]urea (13 mg, 10 % yield) MS
(ESI) m/z 440. Example 35 Preparation of 1-
[4-(3-ethyl-7-morpholin-4-yl-3 H- [1,2,3] triazolo
[4,5-d] pyrimidin-5-
yl)phenyl]-3-(2-methylpyridin-4-yl)urea. The title
compound was prepared as described in the example
above using triphosgene (74 mg, 0.25 mmol),
4-(3-ethyl-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenylamine (100
mg, 0.31 mmol), 4-amino-2-methylpyridine (100 mg, 0.93
mmol) and NEt3 (430 mL, 0.44 mmol) in CH2Cl2 (3 mL) to
give l-[4-(3-
ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimi
din-5-yl)phenyl]-3-(2-methylpyridin-4- yl)urea (13 mg,
9 % yield) MS (ESI) m/z 460. Example 36 Preparation of
1- [4-(3-ethyl-7-morpholin-4-yl-3 H- [1,2,3] triazolo
[4,5-d] pyrimidin-5- yl)phenyl]-3-(4
H-l,2,4-triazol-4-yl)urea. The compound was prepared
as described in the example above using triphosgene
(69 mg, 0.23 mmol), 4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenylamine
(150 mg, 0.46 mmol), 4-amino-l,2,4-triazole ( 116 mg,
1.38 mmol) and NEt3 (193 mL, 1.38 mmol) in CH2Cl2 (3
mL) to give l-[4-(3-ethyl-7- morpholin-4-yl-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-(4
H-1,2,4-triazol-4-yl)urea (43 mg, 42% yield), MS (ESI)
m/z 436.4. Example 37 Preparation of 1-
[4-(3-ethyl-7-morpholin-4-yl-3 H- [1,2,3] triazolo
[4,5-d] pyrimidin-5-
yl)phenyl]-3-(l,3-thiazol-2-yl)urea. The compound was
prepared as described in the example above using
triphosgene (46 mg, 0.15 mmol),
4-(3-ethyl-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenylamine (100
mg, 0.31 mmol), 2-amino-thiazole (93 mg, 0.93 mmol)
and NEt3 (129 mL, 0.93 mmol) in CH2Cl2 (2 mL) to give
l-[4-(3-ethyl-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)phenyl]-3-(l,3-thiazol-2-yl)urea (48 mg, 34 % yield).
MS (ESI) m/z 452.3. Example 38 Preparation of
2-(4-aminophenyl)ethyl [4-(3-ethyl-7-morpholin-4-yl-3
H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamate.
The compound was prepared as described in the example
above using triphosgene (73 mg, 0.25 mmol),
4-(3-ethyl-7-morpholin-
4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenylam
ine (80 mg, 0.25 mmol), 4-aminophenethyl alcohol (101
mg, 0.73 mmol) and NEt3 (102 mL, 0.73 mmol) in CH2Cl2
(2 mL) to give 2-(4-aminophenyl)ethyl
[4-(3-ethyl-7-morpholin-4-yl-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]carbamate (15 mg, 12 % yield), MS (ESI) m/z
489.5. Example 39 Preparation of 1-
[4-(3-ethyl-7-morpholin-4-yl-3 H- [1,2,3] triazolo
[4,5-d] pyrimidin-5- yl)phenyl]-3-pyridin-3-ylurea. To
a stirred solution of 4-(3-ethyl-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenylamine (150
mg, 0.46 mmol) in anhydrous CHCl3 (2 mL) was added
pyridine-3-isocyanate (83 mg, 0.69 mmol) and NEt3 (97
mL, 0.69 mmol). The mixture was stirred for 18 hours
and the solvents were removed in vacuo to obtain the
crude product, which was purified by semi-prep-HPLC
(NH3-method), to give l-[4-(3-ethyl-7-
morpholin-4-yl-3 H-[1,2,3 Jtriazolo [4,5-d]pyrimidin-5
-yl)phenyl] -3-pyridin-3 -ylurea as off white solid
(55 mg, 26% yield), MS (ESI) m/z 446.4. Example
40Preparation of 1- [4-(3-ethyl-7-morpholin-4-yl-3 H-
[1,2,3] triazolo [4,5-d] pyrimidin-5-
yl)phenyl]-3-(2-thienyl)urea. To a stirred solution of
4-(3-ethyl-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenylamine (150
mg, 0.46 mmol) in anhydrous CHCI3 (2 rnL) was added
thienyl-2-isocyanate (87 mg, 0.69 mmol) and NEt (97
mL, 0.69 mmol). The mixture was stirred for 18 hours
and the solvents were removed in vacuo to obtain the
crude product, which was purified by semi-prep-HPLC
(NH3-method), to give l-[4-(3-ethyl-7-
morpholin-4-yl-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-(2-th
ienyl)urea as off white solid (90 mg, 43 % yield, MS
(ESI) m/z 451.4. Example 41 Preparation of methyl
4-({[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]carbamoyl}amino)benzoate. To a
stirred solution of 4-(3-ethyl-7- morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenylamine
(3.26 g, 10.0 mmol) in anhydrous CH Cl (50 mL) was
added a solution of methyl-4-isocyanatobenzoate (2.12
g, 12.0 mmol) in CH2Cl2 (50 mL). The mixture was
stirred for 8 hours and the solid was collected by
filtration. The filter cake was washed with hexane (10
mL) and dried in a vacuum oven to give the product as
off white solid (3.54g, 71% yield). MS (ESI) m/z
503.3. Example 42 Preparation of 4-({
[4-(3-ethyl-7-morpholin-4-yl-3 H-[1,2,3] triazolo
[4,5-d]pyrimidin- 5-yl)phenyl] carbamoyl}
amino)benzoic acid. In a one-neck flask equipped with
reflux condenser were suspended methyl
4-({[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]carbamoyl}amino)benzoate
(3.54g, 7.1 mmol) in THF (20 mL), methanol (5 mL) and
NaOH (5N, 5 mL, 25 mmol). The mixture was heated at
reflux for 2 hours and cooled to 0 C and acidified
(pH<l) with HCl (6N). During the acidification a white
solid was formed, which was collected by filtration.
The filter cake was washed with water (10 mL) and
dried in a vacuum oven to give the product as
off-white solid (3.34g, 98 % yield). MS (ESI) m/z
489.3 Example 43 Preparation
of7V-[2-(dimethylamino)ethyl]-4-({[4-(3-ethyl-7-morpho
lin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)benzamide. The title compound was prepared as
described in the example above using
4-({[4-(3-ethyl-7-morpholin-
4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]ca
rbamoyl}amino)benzoic acid (200 mg,0.40 mmol),
N,N-dimethylethylendiamine (87 mL, 0.8 mmol) and NEt3
( 112 mL, 0.8 mmol), HOBT ( 110 mg, 0.8 mmol) and EDCI
(154 mg, 0.8 mmol) in anhydrous THF (3 mL) to give N-
[2-(dimethylamino)ethyl]-4-({[4-(3-ethyl-7-morpholin-4
-yl-3 H-[l,2,3]triazolo[4,5-d]pyrimidin-
5-yl)phenyl]carbamoyl}amino)benzamide as freebase. The
free base was treated with MeOH/HCl to form
-[2-(dimethylamino)ethyl]-4-({[4-(3-ethyl-7-morpholin-
4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)benzamide- HCl (89 mg, 37 % yield). MS (ESI) m/z
559.3. Example 44 Preparation of 1-
[4-(3-ethyl-7-morpholin-4-yl-3 H-[1,2,3] triazolo
[4,5-d] pyrimidin-5-
yl)phenyl]-3-{4-[(4-methylpiperazin-l-yl)carbonyl]phen
yl}urea. The title compound was prepared as described
in the example above using
4-({[4-(3-ethyl-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)benzoic acid (100 mg, 0.2 mmol),
1-methylpiperazine (40 mg, 0.4 mmol) and NEt3 (56 mL,
0.4 mmol), HOBT (55 mg, 0.4 mmol) and EDCI (77 mg, 0.4
mmol) in anhydrous THF (2 mL) to give
l-[4-(3-ethyl-7-morpholin-4-yl- 3H-[1
,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-
{4-[(4-methylpiperazin- 1- yl)carbonyl]phenyl}urea as
freebase. The free base was treated with MeOH/HCl to
form l-[4-(3-
ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimi
din-5-yl)phenyl]-3-{4-[(4-
methylpiperazin-l-yl)carbonyl]phenyl}urea -HCl (67 mg,
55 % yield). MS (ESI) m/z 571.3. Example 45
Preparation of
7V-[2-(dimethylamino)ethyl]-4-({[4-(3-ethyl-7-morpholi
n-4-yl-3 H- [1,2,3] triazolo [4,5-d]
pyrimidin-5-yl)phenyl] carbamoyl}
amino)-7V-methylbenzamide. The title compound was
prepared as described in the example above using
4-({[4-(3-ethyl-7-
morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-5-yl
)phenyl]carbamoyl} amino)benzoic acid (100 mg, 0.2
mmol), trimethylethylenediamine (41 mg, 0.4 mmol) and
NEt (56 mL, 0.4 mmol), HOBT (55 mg, 0.4 mmol) and EDCI
(77 mg, 0.4 mmol) in anhydrous THF (2 mL) to give -[2-
(dimethylamino)ethyl]-4-({[4-(3-ethyl-7-morpholin-4-yl
-3 H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)-L/-methylbenzamide as a
free base. The free base was treated with MeOH/HCl to
form
-[2-(dimethylamino)ethyl]-4-({[4-(3-ethyl-7-morpholin-
4-yl-3 H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)-iV-methylbenzamide-HCl (50 mg, 4 1 % yield). MS
(ESI) m/z 573.3. Example 46Preparation of 4-({
[4-(3-ethyl-7-morpholin-4-yl-3 H- [1,2,3] triazolo
[4,5-d]pyrimidin- 5-yl)phenyl] carbamoyl}
amino)-7V-(2-hydroxyethyl)benzamide. The title
compound was prepared as described in the example
above using 4-({[4-(3-ethyl-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)benzoic acid (100 mg, 0.2 mmol), ethanolamine
(24 mg, 0.4 mmol) and NEt 3 (56 mL, 0.4 mmol), HOBT
(55 mg, 0.4 mmol) and EDCI (77 mg, 0.4 mmol) in
anhydrous THF (2 mL) to give
4-({[4-(3-ethyl-7-morpholin-4-yl-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamo
yl}amino)- L/-(2- hydroxyethyl)benzamide as freebase.
The free base was treated with MeOH/HCl to form
4-({[4- (3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoy
l} amino)- - (2-hydroxyethyl)benzamide -HCl (83 mg, 78
% yield). MS (ESI) m/z 532.3. Example 47 Preparation
of7V-[3-(dimethylamino)propyl]-4-({[4-(3-ethyl-7-morph
olin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)benzamide. The compound was prepared as
described in the example above using
4-({[4-(3-ethyl-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)benzoic acid (100 mg, 0.2 mmol),
N,N-dimethylpropyldiamine (40 mg, 0.4 mmol) and NEt 3
(56 mL, 0.4 mmol), HOBT (55 mg, 0.4 mmol) and EDCI (77
mg, 0.4 mmol) in anhydrous THF (2 mL) to give 7V-[3-
(dimethylamino)propyl]-4-({[4-(3-ethyl-7-morpholin-4-y
l-3 H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)benzamide as the free base.
The free base was treated with MeOH/HCl to form
-[3-(dimethylamino)propyl]-4-({[4-(3-ethyl-7-morpholin
-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)benzamide -HCl (39 mg, 32 % yield). MS (ESI) m/z
573.4. Example 48 Preparation of 1-
[4-(3-ethyl-7-morpholin-4-yl-3 H- [1,2,3] triazolo
[4,5-d] pyrimidin-5-
yl)phenyl]-3-{4-[(4-morpholin-4-ylpiperidin-l-yl)carbo
nyl]phenyl}urea. The title compound was prepared as
described in the example above using
4-({[4-(3-ethyl-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)benzoic acid (100 mg, 0.2 mmol),
4-morpholinopiperidine (68 mg, 0.4 mmol) and NEt 3 (56
mL, 0.4 mmol), HOBT (55 mg, 0.4 mmol) and EDCI (77 mg,
0.4 mmol) in anhydrous THF (2 mL) to give
l-[4-(3-ethyl-7- morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-{4-[(
4-morpholin-4- ylpiperidin-l-yl)carbonyl]phenyl}urea
as the free base. The free base was treated
withMeOH/HCl to form l-[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]-3-{4-[(4-morpholin-4-ylpiperidin-l-yl)carbo
nyl]phenyl}urea- HCl (54 mg, 39% yield), MS (ESI) m/z
641.3. Example 49 Preparation of
4-({[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin- 5-yl)phenyl]
carbamoyl} amino)-7V-[2-(4-methylpiper azin-
l-yl)ethyl] benzamide. The title compound was prepared
as described in the example above using
4-({[4-(3-ethyl-7-morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carb
amoyl}amino)benzoic acid (50 mg, 0.1 mmol),
4-methylpiperazinylethanamine (20 mg, 0.2 mmol) and
NEt (30 mL, 0.2 mmol), HOBT (30 mg, 0.2 mmol) and EDCI
(40 mg, 0.2 mmol) in anhydrous THF ( 1 mL) to give
4-({[4-(3-
ethyl-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimi
din-5-yl)phenyl]carbamoyl} amino)-iV-[2-
(4-methylpiperazin-l-yl)ethyl]benzamide (34 mg, 55%
yield). MS (ESI) m/z 614.3. 



Example 50 Preparation of
l-[4-(l,4'-bipiperidin-l'-ylcarbonyl)phenyl]-3-[4-(3-e
thyl-7- morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]urea.
The title compound was prepared as described in the
example above using 4-({[4-(3-ethyl-7-morpholin-4-yl-3
H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)benzoic acid (50 mg, 0.1 mmol),
4-piperidinopiperidine (34 mg, 0.2 mmol) and NEt3 (30
mL, 0.2 mmol), HOBT (30 mg, 0.2 mmol) and EDCI (40 mg,
0.2 mmol) in anhydrous THF ( 1 mL) to give
l-[4-(l,4'-bipiperidin-rylcarbonyl)
phenyl]-3-[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5- yl)phenyl]urea
(45 mg, 71% yield). MS (ESI) m/z 639.3. Example 51
Preparation of 4-({ [4-(3-ethyl-7-morpholin-4-yl-3
H-[1,2,3] triazolo [4,5-d]pyrimidin- 5-yl)phenyl]
carbamoyl} amino)-7V-(pyridin-4-ylmethyl)benzamide.
The title compound was prepared as described in the
example above using 4-({[4-(3-ethyl-7-morpholin-4-yl-3
H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)benzoic acid (50 mg, 0.1 mmol),
4-aminomethylpyridine (22 mg, 0.2 mmol) and NEt3 (30
mL, 0.2 mmol), HOBT (30 mg, 0.2 mmol) and EDCI (40 mg,
0.2 mmol) in anhydrous THF ( 1 mL) to give
4-({[4-(3-ethyl-7-
morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-5-yl
)phenyl]carbamoyl} amino)-iV-(pyridin-4-
ylmethyl)benzamide (20 mg, 34% yield). MS (ESI) m/z
579.3. Example 52Preparation of 4-({
[4-(3-ethyl-7-morpholin-4-yl-3 H-[1,2,3] triazolo
[4,5-d]pyrimidin- 5-yl)phenyl] carbamoyl}
amino)-7V-methyl-7V-[2-(methylamino)ethyl]benzamide.
The title compound was prepared as described in the
example above using 4-({[4-(3-ethyl-7-morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carb
amoyl}amino)benzoic acid (50 mg, 0.1 mmol),
N,N'-dimethylethylendiamine (19 mg, 0.2 mmol) and NEt3
(30 mL, 0.2 mmol), HOBT (30 mg, 0.2 mmol) and EDCI (40
mg, 0.2 mmol) in anhydrous THF ( 1 mL) to give
4-({[4-(3-
ethyl-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimi
din-5-yl)phenyl]carbamoyl} ammo)-Nmethyl-
-[2-(methylamino)ethyl]benzamide (5 mg, 9% yield). MS
(ESI) m/z 559.3. Example 53 Preparation of
4-({[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin- 5-yl)phenyl]
carbamoyl} amino)-7V-(2-morpholin-4-ylethyl)benzamide.
The title compound was prepared as described in the
example above using
4-({[4-(3-ethyl-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)benzoic acid (50 mg, 0.1 mmol),
2-(4-morpholinyl)ethanamine (26 mg, 0.2 mmol) and NEt
(30 mL, 0.2 mmol), HOBT (30 mg, 0.2 mmol) and EDCI (40
mg, 0.2 mmol) in anhydrous THF ( 1 mL) to give
4-({[4-(3-ethyl-7-
morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-5-yl
)phenyl]carbamoyl} amino)- -(2-
morpholin-4-ylethyl)benzamide (30 mg, 49 % yield). MS
(ESI) m/z 601.3. Example 54 Preparation of 1-
[4-(3-ethyl-7-morpholin-4-yl-3 H-[1,2,3] triazolo
[4,5-d] pyrimidin-5- yl)phenyl]-3-(4-{[(3
)-3-methylpiperazin-l-yl]carbonyl}phenyl)urea. The
title compound was prepared as described in the
example above using
4-({[4-(3-ethyl-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)benzoic acid (50 mg, 0.1 mmol),
(R)-2-methylpiperazine (20 mg, 0.2 mmol) and NEt3 (30
mL, 0.2 mmol), HOBT (30 mg, 0.2 mmol) and EDCI (40 mg,
0.2 mmol) in anhydrous THF ( 1 mL) to give
l-[4-(3-ethyl-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)phenyl]-3-(4-{[(3i?)-3-methylpiperazinl-
yl]carbonyl}phenyl)urea (35 mg, 6 1 % yield). MS (ESI)
m/z 571.3. Example 55 Preparation of 4-({
[4-(3-ethyl-7-morpholin-4-yl-3 H-[1,2,3] triazolo
[4,5-d]pyrimidin-
5-yl)phenyl]carbamoyl}amino)-7V-[3-(4-methylpiperazin-
l-yl)propyl]benzamide. The title compound was prepared
as described in the example above using
4-({[4-(3-ethyl-7-morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carb
amoyl}amino)benzoic acid (50 mg, 0.1mmol),
3-aminopropyl-(4-methylpiperazine, 32 mg, 0.2 mmol)
and NEt (30 mL, 0.2 mmol), HOBT (30 mg, 0.2 mmol) and
EDCI (40 mg, 0.2 mmol) in anhydrous THF ( 1 mL) to
give 4-
({[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5- yl)phenyl]carbamoyl}amino)-
L/-[3-(4-methylpiperazin-l-yl)propyl]benzamide (46 mg,
74 % yield). MS (ESI) m/z 628.3. Example 56
Preparation of 4-({ [4-(3-ethyl-7-morpholin-4-yl-3
H-[1,2,3] triazolo [4,5-d]pyrimidin-
5-yl)phenyl]carbamoyl}amino)-7V-(2-piperidin-l-ylethyl
)benzamide. The title compound was prepared as
described in the example above using
4-({[4-(3-ethyl-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)benzoic acid (50 mg, 0.1 mmol),
1-aminoethylpiperdine (25 mg, 0.2 mmol) and NEt3 (30
mL, 0.2 mmol), HOBT (30 mg, 0.2 mmol) and EDCI (40 mg,
0.2 mmol) in anhydrous THF ( 1 mL) to give
4-({[4-(3-ethyl-7-
morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-5-yl
)phenyl]carbamoyl} amino)-iV-(2-
piperidin-l-ylethyl)benzamide (53 mg, 89 % yield). MS
(ESI) m/z 599.4. Example 57 Preparation of
l-{4-[(3,3-dimethylpiperazin-l-yl)carbonyl]phenyl}-3-[
4-(3-ethyl-7- morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]urea.
The title compound was prepared as described in the
example above using 4-({[4-(3-ethyl-7-morpholin-4-yl-3
H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)benzoic acid (50 mg, 0.1 mmol),
2,2-dimethylpiprazine (23 mg, 0.2 mmol) and NEt3 (30
mL, 0.2 mmol), HOBT (30 mg, 0.2 mmol) and EDCI (40 mg,
0.2 mmol) in anhydrous THF ( 1 mL) to give l-{4-[(3,3-
dimethylpiperazin-l-yl)carbonyl]phenyl}-3-[4-(3-ethyl-
7-morpholin-4-yl-3 H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]urea (23 mg, 40 % yield). MS
(ESI) m/z 585. Example 58 Preparation ofl-
[4-(3-ethyl-7-morpholin-4-yl-3 H-[1,2,3] triazolo
[4,5-d]pyrimidin-5-
yl)phenyl]-3-{4-[(4-pyridin-2-ylpiperazin-l-yl)carbony
l]phenyl}urea. The title compound was prepared as
described in the example above using
4-({[4-(3-ethyl-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)benzoic acid (50 mg, 0.1 mmol),
l-(2-pyridyl)-piperazine (33 mg, 0.2 mmol) and NEt3
(30 mL, 0.2 mmol), HOBT (30 mg, 0.2 mmol) and EDCI (40
mg, 0.2 mmol) in anhydrous THF ( 1 mL) to give
l-{4-[(3,3-dimethylpiperazin-l-yl)carbonyl]phenyl}-3-[
4-(3-ethyl-7-morpholin-4-yl-3 H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]urea (31 mg, 48 %yield). MS
(ESI) m/z 634. Example 59 Preparation of 4-({
[4-(3-ethyl-7-morpholin-4-yl-3 H-[1,2,3] triazolo
[4,5-d]pyrimidin-
5-yl)phenyl]carbamoyl}amino)-7V-[(l-ethylpyrrolidin-2-
yl)methyl]benzamide. The title compound was prepared
as described in the example above using
4-({[4-(3-ethyl-7-morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carb
amoyl}amino)benzoic acid (50 mg, 0.1 mmol),
2-aminomethyl-l-ethylpyrrolidine (25 mg, 0.2 mmol) and
NEt (30 mL, 0.2 mmol), HOBT (30 mg, 0.2 mmol) and EDCI
(40 mg, 0.2 mmol) in anhydrous THF ( 1 mL) to give
l-{4- [(3,3-dimethylpiperazin- 1-yl)carbonyl]phenyl}
-3-[4-(3-ethyl-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]urea (23
mg, 40 % yield). MS (ESI) m/z 599. Example 60
Preparation of 4-({ [4-(3-ethyl-7-morpholin-4-yl-3 H-
[1,2,3] triazolo [4,5-d]pyrimidin- 5- yl)phenyl]
carbamoyl} amino)benzamide. A solution of
4-({[4-(3-ethyl-7-morpholin-4-yl-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamo
yl}amino)benzoic acid (50 mg, 0.102 mmol), Hunig's
base (79 mg, 0.612 mmol), HBTU ( 116 mg, 0.306 mmol)
in NMP ( 1 mL) was stirred for 1 hr at room
temperature and NH3 (0.5N in dioxane, 306 mL, 0.15
mmol) was added. The stirring was continued overnight.
The solvents were removed in a nitrogen stream and the
crude mixture was purified by semi-prep-HPLC
(TFA-method) to give the product a white solid (6 mg,
11% yield). MS (ESI) m/z 488. Example 61 Preparation
of 4-({ [4-(3-ethyl-7-morpholin-4-yl-3H- [1,2,3]
triazolo [4,5-d]pyrimidin- 5-
yl)phenyl]carbamoyl}amino)-N,N-dimethylbenzamide. A
solution of 4-({[4-(3-ethyl-7-
morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-5-yl
)phenyl]carbamoyl} amino)benzoic acid (50 mg, 0.102
mmol), Hunig's base (79 mg, 0.612 mmol), HBTU ( 116
mg, 0.306 mmol) in NMP ( 1 mL) was stirred for 1 hr at
room temperature and HNMe (2M in THF, 77 mL, 0.15
mmol) was added. The stirring was continued overnight.
The solvents were removed in a nitrogen stream and the
crude mixture was purified by semi-prep-HPLC
(TFA-method) to give the product a white solid (9 mg,
17 % yield). MS (ESI) m/z 516.3. Example 62Preparation
of N-butyl-4-({ [4-(3-ethyl-7-morpholin-4-yl-3H-
[1,2,3] triazolo [4,5- d]pyrimidin-5- yl)phenyl]
carbamoyl} amino)benzamide. A solution of
4-({[4-(3-ethyl-7-
morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-5-yl
)phenyl]carbamoyl} amino)benzoic acid (50 mg, 0.102
mmol), Hunig's base (79 mg, 0.612 mmol), HBTU ( 116
mg, 0.306 mmol) in NMP ( 1 niL) was stirred for 1 hr
at room temperature and n-butylamine (14 mg, 0.15
mmol) was added. The stirring was continued overnight.
The solvents were removed in a nitrogen stream and the
crude mixture was purified by semi-prep-HPLC
(TFA-method) to give the product a white solid (30 mg,
54 % yield). MS (ESI) m/z 544.3. Example 63
Preparation of 4-({[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin- 5- yl)phenyl]
carbamoyl} amino)-N-(2-pyridin-2-ylethyl)benzamide. A
solution of 4-({[4-(3-
ethyl-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimi
din-5- yl)phenyl]carbamoyl}amino)benzoic acid (50 mg,
0.102 mmol), Hunig's base (79 mg, 0.612 mmol), HBTU (
116 mg, 0.306 mmol) in NMP ( 1 mL) was stirred for 1
hr at room temperature and 2-(2-aminoethyl)pyridine
(19 mg, 0.15 mmol) was added. The stirring was
continued overnight. The solvents were removed in a
nitrogen stream and the crude mixture was purified by
semi-prep-HPLC (TFA-method) to give the product a
white solid (44 mg, 6 1 % yield). MS (ESI) m/z 593.3.
Example 64 Preparation N-ethyl-4-({
[4-(3-ethyl-7-morpholin-4-yl-3 H- [1,2,3] triazolo
[4,5- d]pyrimidin-5- yl)phenyl] carbamoyl}
amino)benzamide. A solution of 4-({[4-(3-ethyl-7-
morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-5-yl
)phenyl]carbamoyl} amino)benzoic acid (50 mg, 0.102
mmol), Hunig's base (79 mg, 0.612 mmol), HBTU ( 116
mg, 0.306 mmol) in NMP ( 1 mL) was stirred for 1 hr at
room temperature and ethylamine (2M in THF, 77 mL,
0.15 mmol) was added. The stirring was continued
overnight. The solvents were removed in a nitrogen
stream and the crude mixture was purified by
semi-prep-HPLC (TFA-method) to give the product a
white solid (16 mg, 30 % yield). MS (ESI) m/z 516.2.
Example 65 Preparation of benzyl
4-({[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-
djpyrimidin-S-ylJphenyljcarbamoylJaminoJpiperidine-l-c
arboxylate. To a stirred solution of
4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenylamine
(150 mg,0.46 mmol) in anhydrous CHCI3 (2 rnL) was
added of benzyl-4-isocyanatopiperidinecarboxylate (180
mg, 0.69 mmol) and NEt (92 mL, 0.69 mmol). The mixture
was stirred for 8 hours and the solvent was removed on
a rotary evaporator. The crude material was purified
by flash chromatography with CHCl3/MeOH (10:1) as
eluent to give the benzyl 4-({[4-(3-ethyl-7-
morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoy
l}amino)piperidine-lcarboxylate as white solid (95 mg,
35%% yield). MS (ESI) m/z 586.5. Example 66
Preparation of 1- [4-(3-ethyl-7-morpholin-4-yl-3 H-
[1,2,3] triazolo [4,5-d] pyrimidin-5-
yl)phenyl]-3-piperidin-4-ylurea. Benzyl
4-({[4-(3-ethyl-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)piperidine-l-carboxylate (120 mg, 0.21 mmol) and
Pd/C (10%, wet, 80 mg) were suspended in ethanol (20
mL) and 1 drop cone. HCl was added. The mixture was
hydrogenated (at 1 atm pressure) for 3h. After
completion, the catalyst was removed by filtration
over Celite(tm) and the solvents were removed in vacuo
to obtain the crude product, which was purified by
semi-prep-HPLC (TFA-method), to give (25 mg 26% yield)
of
l-{4-[4-morpholin-4-yl-6-(tetrahydro-pyran-4-yl)-[l,3,
5]triazin-2-yl]- phenyl}-3-pyridin-4-yl-urea. MS (ESI)
m/z 452.4. Preparation of (S)-4-(5-chloro-3-ethyl-3 H-
[1,2,3] triazolo [4,5-d] pyrimidin-7-yl)-3-
methylmorpholine. Preparation of
(S)-4-(2,6-dichloro-5-nitropyrimidin-4-yl)-3-methylmor
pholine. To a solution of
2,4,6-trichloro-5-nitropyrimidine (1.98 g, 8.68 mmol)
in CHCl3 (50 mL) was added a solution of
3(S)-3-methylmorpholine (877 mg, 8.67 mmol) and Et3N
(1.21 mL, 8.67 mmol) in CHCl3 (25 mL) at O0C and
stirred for 5 min. at room temperature. Evaporated the
solvent and purified by silica gel chromatography,
Hex:EtOAc (3:1) to give the product as a yellow oil
(2.48 g, 98% yield). MS (ESI) m/z 293.1. Step 1
(S)-2-chloro-N-ethyl-6-(3-methylmorpholino)-5-nitropyr
imidin-4-amine was prepared from
(S)-4-(2,6-dichloro-5-nitropyrimidin-4-yl)-3-methylmor
pholine (2.3 g, 7.8 mmol) ethylamine and Et3N (1.48
mL, 10.6 mmol) according to procedure 1 (step 1) to
give the product as a yellow oil (2.3 g, 97% yield).
MS (ESI) m/z 302.1. Step
2(S)-2-chloro-N-4-ethyl-6-(3-methylmorpholino)pyrimidi
ne-4,5-diamine was prepared from
(S)-4-(2,6-dichloro-5-nitropyrimidin-4-yl)-3-methylmor
pholine (2.1g, 6.96 mmol) with Raney(tm) nickel (5.25
g) and hydrazine (1.05 g) according to procedure 1
(step 2) to give the product as dark brown solid (1.35
g, 71% yield). MS (ESI) m/z 272.2. Step 3
(S)-4-(5-chloro-3-ethyl-3H- [1,2,3] triazolo [4,5-d]
pyrimidin-7-yl)-3- methylmorpholine was prepared from
(S)-2-chloro-N-4-ethyl-6-(3-
methylmorpholino)pyrimidine-4,5-diamine (1.2 g, 4.42
mmol), H2O (12 mL) and AcOH (12 mL) according to
procedure 2 (step 3) to give the product as a brown
oil ( 1.2 g, 96% yield). MS (ESI) m/z 283.2. Example
67 Preparation of
(S)-4-(3-ethyl-7-(3-methylmorpholino)-3H- [1,2,3]
triazolo [4,5- d]pyrimidin-5-yl)aniline.
(S)-4-(3-ethyl-7-(3-methylmorpholino)-3H-[l,2,3]triazo
lo[4,5- d]pyrimidin-5-yl)aniline was prepared from
(S)-4-(5-chloro-3-ethyl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-7-yl)-3-methylmorpholine (1.45 g, 5.40
mmol) and 4-(4,4,5,5-tetramethyl-
[l,3,2]dioxaborolan-2-yl)-phenylamine (1.53 g, 7.03
mmol) following procedure 2 to give the product as a
white solid (650 mg, 54% yield). MS (ESI) m/z 340.3.
Example 68 Preparation of
(S)-l-(4-(3-ethyl-7-(3-methylmorpholino)-3H-[l,2,3]tri
azolo[4,5-
d]pyrimidin-5-yl)phenyl)-3-(4-(2-hydroxyethyl)phenyl)u
rea. To a solution of triphosgene (44 mg, 0.148 mmol)
in CH2Cl2 (0.75 mL) was added
(S)-4-(3-ethyl-7-(3-methylmorpholino)-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)aniline (50 mg,
0.147 mmol) and the mixture was stirred for 30 min.
Then a solution of 2-(4-aminophenyl) ethanol (61 mg,
0.44 mmol), Et N (62 mL, 0.44 mmol) in CH2Cl2 ( 1 mL)
was added and the mixture was stirred overnight. The
solvents were removed in a nitrogen stream and the
residue was purified by HPLC to give the product (4.8
mg, 6% yield). MS (ESI) m/z 503.2. Example 69
Preparation of
(S)-l-(4-(3-ethyl-7-(3-methylmorpholino)-3H-[l,2,3]tri
azolo[4,5-
d]pyrimidin-5-yl)phenyl)-3-(thiophen-2-yl)urea. To a
solution of (S)-4-(3-ethyl-7-(3-
methylmorpholino)-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5
-yl)aniline (75 mg, 0.221 mmol) in CHCl3 ( 1 mL) was
added Et3N (46 mL, 0.332 mmol) then 2-thienyl
isocyanate (42 mg, 0.332mmol). The mixture was stirred
overnight and the solvent was evaporated and purified
by HPLC to give the product as a tan solid (48 mg, 47%
yield). MS (ESI) m/z 465.2. Example 70 Preparation of
(S)-l-(4-(3-ethyl-7-(3-methylmorpholino)-3H-[l,2,3]tri
azolo[4,5-
d]pyrimidin-5-yl)phenyl)-3-(4-(hydroxymethyl)phenyl)ur
ea. To a solution of triphosgene (44 mg, 0.148 mmol)
in CH2Cl2 (0.75 mL) was added
(S)-4-(3-ethyl-7-(3-methylmorpholino)-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)aniline (50 mg,
0.147 mmol) and the mixture was stirred for 30 min.
Then a solution of (4-aminophenyl)methanol (54 mg,
0.44 mmol) and Et N (62 mL, 0.44 mmol) in CH2Cl2 ( 1
mL) were added and the mixture was stirred overnight.
The solvents were removed in a nitrogen stream, and
the residue was purified by HPLC to give the product
(2.8 mg, 4% yield). MS (ESI) m/z 489.2. Example 71
Preparation of
(S)-l-(4-(3-ethyl-7-(3-methylmorpholino)-3H-[l,2,3]tri
azolo[4,5-
d]pyrimidin-5-yl)phenyl)-3-(pyridin-4-yl)urea. To a
solution of triphosgene (44 mg, 0.148 mmol) in CH2Cl2
(0.75 mL) was added
(S)-4-(3-ethyl-7-(3-methylmorpholino)-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)aniline (50 mg,
0.147 mmol) and the mixture was stirred for 30 min.
Then pyridin-4-amine (42 mg, 0.44 mmol) and Et3N (62
mL, 0.44 mmol) in CH2Cl2 ( 1 mL) were added and the
mixture was stirred overnight. The solvents were
removed in a nitrogen stream, and the residue was
purified by HPLC to give the product (32.4 mg, 38%
yield). MS (ESI) m/z 460.2. Example 72 Preparation of
(S)-l-(4-(3-ethyl-7-(3-methylmorpholino)-3H-[l,2,3]tri
azolo[4,5-
d]pyrimidin-5-yl)phenyl)-3-(pyridin-3-yl)urea. To a
solution of triphosgene (44 mg, 0.148 mmol) in CH2Cl2
(0.75 mL) was added
(S)-4-(3-ethyl-7-(3-methylmorpholino)-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)aniline (50 mg,
0.147 mmol) and the mixture was stirred for 30 min.
Then pyridin-3-amine (42 mg, 0.44 mmol) and Et3N (62
mL, 0.44 mmol) in CH2Cl2 ( 1 mL) were added and the
mixture was stirred overnight. The solvents were
removed in a nitrogen stream, and the residue was
purified by HPLC to give the product (30.2 mg, 36%
yield). MS (ESI) m/z 460.2. Example 73Preparation of
(S)-l-(4-(3-ethyl-7-(3-methylmorpholino)-3H-[l,2,3]tri
azolo[4,5-
d]pyrimidin-5-yl)phenyl)-3-(4-methoxyphenyl)urea. To a
solution of triphosgene (44 mg, 0.148 mmol) in CH2Cl2
(0.75 mL) was added
(S)-4-(3-ethyl-7-(3-methylmorpholino)-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)aniline (50 mg,
0.147 mmol) and the mixture was stirred for 30 min.
Then 4-methoxyaniline (54 mg, 0.44 mmol), Et3N (62 mL,
0.44 mmol) in CH2Cl2 ( 1 mL) were added and the
mixture was stirred overnight. The solvents were
removed in a nitrogen stream, and the residue was
purified by HPLC to give the product (24.6 mg, 34%
yield). MS (ESI) m/z 489.2. Example 74 Preparation of
(S)-l-(4-(3-ethyl-7-(3-methylmorpholino)-3H-[l,2,3]tri
azolo[4,5-
d]pyrimidin-5-yl)phenyl)-3-(4-fluorophenyl)urea. To a
solution of triphosgene (44 mg, 0.148 mmol) in CH2Cl2
(0.75 mL) was added
(S)-4-(3-ethyl-7-(3-methylmorpholino)-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)aniline (50 mg,
0.147 mmol) and the mixture was stirred for 30 min.
Then 4-fluoroaniline (49 mg, 0.44 mmol), Et3N (62 mL,
0.44 mmol) in CH2Cl2 ( 1 mL) were added and the
mixture was stirred overnight. The solvents were
removed in a nitrogen stream, and the residue was
purified by HPLC to give the product (29.8 mg, 43%
yield). MS (ESI) m/z 477.2. Example 75 Preparation of
(S)-l-(4-cyanophenyl)-3-(4-(3-ethyl-7-(3-methylmorphol
ino)-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)urea. To a
solution of triphosgene (44 mg, 0.148 mmol) in CH2Cl2
(0.75 mL) was added
(S)-4-(3-ethyl-7-(3-methylmorpholino)-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)aniline (50 mg,
0.147 mmol) and the mixture was stirred for 30 min.
Then 4-aminobenzonitrile (52 mg, 0.44 mmol), Et3N (62
mL, 0.44 mmol) in CH2Cl2 ( 1 mL) were added, and the
mixture was stirred overnight. The solvents were
removed in a nitrogen stream, and the residue was
purified by HPLC to give the product (15.2 mg, 21%
yield). MS (ESI) m/z 484.2. Example 76 Preparation of
(S)-l-(4-(3-ethyl-7-(3-methylmorpholino)-3H-[l,2,3]tri
azolo[4,5-
d]pyrimidin-5-yl)phenyl)-3-(4-(4-methylpiperazin-l-yl)
phenyl)urea. To a solution of triphosgene (44 mg,
0.148 mmol) in CH2Cl2 (0.75 mL) was added
(S)-4-(3-ethyl-7-(3-
methylmorpholino)-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5
-yl)aniline (50 mg, 0.147 mmol) andthe mixture was
stirred 30 minutes. Then
4-(4-methylpiperazin-l-yl)aniline (84 mg, 0.44 mmol)
and Et N (62 mL, 0.44 mmol) in CH Cl ( 1 mL) were
added, and the mixture was stirred overnight. The
solvents were removed in a nitrogen stream, and the
residue was purified by HPLC to give the product (29.2
mg, 30% yield). MS (ESI) m/z 557.3. Example 77
Preparation of 4-(3-cyclopropyl-7-morpholino-3H-
[1,2,3] triazolo [4,5-d] pyrimidin-5- yl)aniline was
prepared from
4-(5-chloro-3-cyclopropyl-3H-[l,2,3]triazolo[4,5-d]pyr
imidin-7- yl)morpholine (600 mg., 2.14 mmol) and
4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)aniline
following procedure 2 to give the product as a off
white solid (700 mg, 97% yield). MS (ESI) m/z 338.3.
Example 78 Preparation of
l-(4-(3-cyclopropyl-7-morpholino-3H-[l,2,3]triazolo[4,
5- d]pyrimidin-5-yl)phenyl)-3-(pyridin-4-yl)urea. To a
solution of triphosgene (66 mg, 0.223 mmol) in CH2Cl2
( 1 mL) wad added
4-(3-cyclopropyl-7-morpholino-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)aniline (150 mg, 0.445 mmol) and the
mixture was stirred for 30 minutes. Then,
pyridin-4-amine (126 mg, 1.34 mmol) and Et3N (187 mL,
1.34 mmol) in CH2Cl2 (1.5 mL) were added and the
mixture was stirred overnight. The solvents were
removed in a nitrogen stream, and the residue was
purified by HPLC to give the product a white solid
(120 mg, 59% yield). MS (ESI) m/z 458.3. Example 79
Preparation of
l-(4-(3-cyclopropyl-7-morpholino-3H-[l,2,3]triazolo[4,
5- d]pyrimidin-5-yl)phenyl)-3-(pyridin-3-yl)urea. To a
solution of 4-(3-cyclopropyl-7-
morpholino-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)ani
line in CHCl3 (2 mL) was added Et3N (93 mL, 0.668
mmol) and 3-isocyanatopyridine (80 mg, 0.668 mmol).
The mixture was stirred overnight and the solvent was
evaporated and purified by HPLC to give the product as
a white solid ( 112 mg, 55% yield). MS (ESI) m/z
458.3. Example 80 Preparation of
l-(4-(3-cyclopropyl-7-morpholino-3H-[l,2,3]triazolo[4,
5- d]pyrimidin-5-yl)phenyl)-3-(thiophen-2-yl)urea. To
a solution of 4-(3-cyclopropyl-7- morpholino-3H-[l
,2,3]triazolo[4,5-d]pyrimidin-5-yl)aniline (75 mg,
0.222 mmol) in CHCl3 ( 1 mL) was added Et3N (46 mL,
0.0.333 mmol) and 2-isocyanatothiophene (42 mg, 0.333
mmol)The mixture was stirred overnight and the solvent
was evaporated and purified by HPLC to give the
product as a white solid (51 mg, 50% yield). MS (ESI)
m/z 463.3. Preparation of
5-Chloro-3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazo
lo[4,5- d]pyrimidine. Step 1
(2-Chloro-6-morpholin-4-yl-5-nitro-pyrimidin-4-yl)-iso
propyl-amine was prepared from
2,6-dichloro-5-nitro-4-morpholino-pyrimidine (2.0 g,
7.19 mmol) and isopropylamine (424 mg, 7.19 mmol)
following procedure 1 (step 1) to give the final
product (2.2 g, 100 % yield); MS (ESI) m/z 302. Step 2
2-Chloro-N-4-isopropyl-6-morpholin-4-yl-pyrimidine-4,5
-diamine was prepared by the reduction of
(2-chloro-6-morpholin-4-yl-5-nitro-pyrimidin-4-yl)-iso
propyl-amine (2.2 g, 7.03 mmol) following procedure 1
(step 2) to give the crude product ( 2.2 g, 100 %
yield); MS (ESI) m/z 272. Step 3
5-Chloro-3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazo
lo[4,5-d]pyrimidine was prepared from
(2-chloro-6-morpholin-4-yl-5-nitro-pyrimidin-4-yl)-iso
propyl-amine (2.2 g, 7.03 mmol) and aqueous (0.5N)
NaNO solution (22 mL, 11 mmol) following procedure 1
(step 3) to give the final product (1.5 g, 74% yield);
MS (ESI) m/z 283. Example 81 Preparation of
4-(3-isopropyl-7-morpholin-4-yl-3H- [1,2,3] triazolo
[4,5-d] pyrimidin- 5-yl)-phenylamine was prepared from
5-chloro-3-isopropyl-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidine (1.50 g, 5.3 mmol)
4-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-
2-yl)-phenylamine (1.74 g, 7.97 mmol) following
procedure 2 to give the titled product (1.22 g, 74%
yield). MS (ESI) m/z 340. Example 82 Preparation of
l-[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5- d]pyrimidin-5-yl)-phenyl]-3-pyridin-4-yl-urea. To
a stirred solution of triphosgene (39 mg, 0.13 mmol)
in CH Cl ( 1 mL) was added
4-(3-isopropyl-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenylamine (50
mg, 0.14 mmol) at 25 0C. The reaction mixture was
stirred for 15 min and 4-aminopyridine (42 mg, 0.44
mmol) and NEt (62 mL, 0.44mmol) was added and the
reaction mixture was stirred for additional lhr. The
solvents were removed in a nitrogen stream and the
crude mixture was purified by semi-prep-HPLC
(TFAmethod) to give
l-[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5-d]pyrimidin-5-yl)- phenyl]-3-pyridin-4-yl-urea (22
mg, 57 % yield) MS (ESI) m/z 460. Example 83
Preparation of
l-[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5- d]pyrimidin-5-yl)-phenyl]-3-pyridin-3-yl-urea .
The title compound was prepared as described in the
example above using triphosgene (39 mg, 0.13 mmol),
4-(3-isopropyl-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)-phenylamine (50 mg, 0.14 mmol), 3- aminopyridine (42
mg, 0.44 mmol) and NEt3 (62 mL, 0.44 mmol) in CH2Cl2 (
1 mL) to give l-[4-
(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d
]pyrimidin-5-yl)-phenyl]-3-pyridin-3-ylurea (18 mg, 47
% yield). MS (ESI) m/z 460. Example 84 Preparation of
l-(4-Hydroxymethyl-phenyl)-3-
[4-(3-isopropyl-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenyl]-urea.
The compound was prepared as described in the example
above using triphosgene (39 mg, 0.13 mmol),
4-(3-isopropyl-7-morpholin-4-yl-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenylamine
(50 mg, 0.14 mmol), 4- aminobenzylalcohol (54 mg, 0.44
mmol) and NEt3 (62 mL, 0.44 mmol) in CH2Cl2 ( 1 mL) to
give
l-[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5-d]pyrimidin-5-yl)-phenyl]-3-pyridin- 3-yl-urea (18
mg, 47 % yield). MS (ESI) m/z 489. Example 85
Preparation of
l-[4-(3-Isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5-
d]pyrimidin-5-yl)-phenyl]-3-(4-morpholin-4-yl-phenyl)-
urea. The title compound was prepared as described in
the example above using triphosgene (39 mg, 0.13
mmol), 4-(3-
isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]py
rimidin-5-yl)-phenylamine (50 mg, 0.14 mmol),
4-morpholinylaniline (79 mg, 0.44 mmol) and NEt3 (62
mL, 0.44 mmol) in CH2Cl2 ( 1 mL) to give
l-[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5-d]pyrimidin-5-yl)-
phenyl]-3-(4-morpholin-4-yl-phenyl)-urea (14 mg, 3 1 %
yield). MS (ESI) m/z 544. Example 86 Preparation of
l-(4-dimethylamino-phenyl)-3-[4-(3-isopropyl-7-morphol
in-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenyl]-urea.
The title compound was prepared asdescribed in the
example above using triphosgene (39 mg, 0.13 mmol),
4-(3-isopropyl-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)-phenylamine (50 mg, 0.14 mmol), AN,
N-dimethylaniline (60 mg, 0.44 mmol) and NEt3 (62 mL,
0.44 mmol) in CH2Cl2 ( 1 mL) to give
l-(4-dimethylamino-phenyl)-3-[4-(3-isopropyl-7-morphol
in-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)-phenyl]-urea (26 mg, 63 % yield). MS
(ESI) m/z 502. Example 87 Preparation of
l-(4-fluoro-phenyl)-3-
[4-(3-isopropyl-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenyl]-urea.
The title compound was prepared as described in the
example above using triphosgene (39 mg, 0.13 mmol),
4-(3-isopropyl-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)-phenylamine (50 mg, 0.14 mmol), Afluoroaniline (49
mg, 0.44 mmol) and NEt3 (62 mL, 0.44 mmol) in CH2Cl2 (
1 mL) to give l-(4-
fluoro-phenyl)-3-[4-(3-isopropyl-7-morpholin-4-yl-3H-[
l,2,3]triazolo[4,5-d]pyrimidin-5-yl)- phenyl]-urea (4
mg, 13 % yield). MS (ESI) m/z 477. Example 88
Preparation of
l-[2-(dimethylamino)ethyl]-3-[4-(3-isopropyl-7-morphol
in-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]urea. The
title compound was prepared as described in the
example above using triphosgene (39 mg, 0.13 mmol),
4-(3-isopropyl-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)-phenylamine (50 mg, 0.14 mmol), N
Ndimethylethylendiamine (40 mg, 0.44 mmol) and NEt3
(62 mL, 0.44 mmol) in CH2Cl2 ( 1 mL) to give
l-[2-(dimethylamino)ethyl]-3-[4-(3-isopropyl-7-morphol
in-4-yl-3 H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]urea (13 mg, 33 % yield). MS
(ESI) m/z 454. Example 89 Preparation of
l-(4-methoxy-phenyl)-3-[4-(3-isopropyl-7-morpholin-4-y
l-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenyl]-urea.
The title compound was prepared as described in the
example above using triphosgene (39 mg, 0.13 mmol),
4-(3-isopropyl-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)-phenylamine (50 mg, 0.14 mmol), panisidine (54 mg,
0.44 mmol) and NEt3 (62 mL, 0.44 mmol) in CH2Cl2 ( 1
mL) to give l-(4-
methoxy-phenyl)-3-[4-(3-isopropyl-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)- phenyl]-urea (5
mg, 14 % yield). MS (ESI) m/z 489.Example 90
Preparation of
l-(4-methyl-phenyl)-3-[4-(3-isopropyl-7-morpholin-4-yl
-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenyl]-urea.
The title compound was prepared as described in the
example above using triphosgene (39 mg, 0.13 mmol),
4-(3-isopropyl-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)-phenylamine (50 mg, 0.14 mmol), ptoludine (54 mg,
0.44 mmol) and NEt3 (62 mL, 0.44 mmol) in CH2Cl2 ( 1
mL) to give l-(4-
methyl-phenyl)-3-[4-(3-isopropyl-7-morpholin-4-yl-3H-[
l,2,3]triazolo[4,5-d]pyrimidin-5-yl)- phenyl]-urea (6
mg, 19 % yield). MS (ESI) m/z 473. Example 91
Preparation of
l-[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5- d]pyrimidin-5-yl)-phenyl]-3-methyl-urea. The
title compound was prepared as described in the
example above using triphosgene (39 mg, 0.13 mmol),
4-(3-isopropyl-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenylamine (50
mg, 0.14 mmol), methylamine (2M solution in THF, 1 mL,
1 mmol) and NEt3 (62 mL, 0.44 mmol) in CH2Cl2 ( 1 mL)
to give l-[4-(3- isopropyl-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenyl]-3-methyl-
urea (2 1 mg, 79 % yield). MS (ESI) m/z 397. Example
92 Preparation of
l-(l-ethyl-pyrrolidin-2-ylmethyl)-3-[4-(3-isopropyl-7-
morpholin-4-yl-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenyl]-urea.
The title compound was prepared as described in the
example above using triphosgene (39 mg, 0.13 mmol),
4-(3-isopropyl-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)-phenylamine (50 mg, 0.14 mmol), 2-
aminomethyl-1-ethyl-pyrrolidine (56 mg, 0.44 mmol) and
NEt3 (62 mL, 0.44 mmol) in CH2Cl2 ( 1 mL) to give
l-(l-ethyl-pyrrolidin-2-ylmethyl)-3-[4-(3-isopropyl-7-
morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenyl]-urea (24
mg, 60 % yield). MS (ESI) m/z 494. Example 93
Preparation of
4-{3-[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazo
lo[4,5- d]pyrimidin-5-yl)-phenyl]-ureido}-benzamide.
The title compound was prepared as described in the
example above using triphosgene (100 mg, 0.33 mmol),
4-(3-isopropyl-7-morpholin-4-yl-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenylamine
(140 mg, 0.41 mmol), 4-aminobenzamide (163 mg, 1.2
mmol) and NEt3 (567 mL, 4.1 mmol) in CH2Cl2 (5 mL) to
give 4-{3-[4-(3-isopropyl-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenyl]-ureido} -
benzamide (68 mg, 33 %yield), MS (ESI) m/z 502.
Example 94 Preparation of
l-[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5- d]pyrimidin-5-yl)-phenyl]-3-isoxazol-4-yl-urea.
The title compound was prepared as described in the
example above using triphosgene (100 mg, 0.33 mmol),
4-(3-isopropyl-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)-phenylamine (125 mg, 0.37 mmol), isoxazol-4-ylamine
(120 mg, 1.42 mmol) and NEt (567 mL, 4.1 mmol) in CH
Cl (5 mL) to give
l-[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5-d]pyrimidin-5-yl)-phenyl]-3- isoxazol-4-yl-urea
(45 mg, 27 % yield), MS (ESI) m/z 450. Example 95
Preparation of
l-[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5-
d]pyrimidin-5-yl)-phenyl]-3-(lH-pyrrol-3-yl)-urea. The
title compound was prepared as described in the
example above using triphosgene (58 mg, 0.20 mmol),
4-(3-isopropyl-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
)-phenylamine (66 mg, 0.20 mmol), IH pyrrol-3-ylamine
(120 mg, 1.42 mmol) and NEt (567 mL, 4.1 mmol) in
CH2Cl2 (5 mL) to give
l-[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5-d]pyrimidin-5-yl)-phenyl]-3-(lHpyrrol- 3-yl)-urea
(27 mg, 30 % yield), MS (ESI) m/z 448. Example 96
Preparation of
[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,
5-d]pyrimidin- 5-yl)-phenyl]-urea. The title compound
was prepared as described in the example above using
triphosgene (39 mg, 0.13 mmol),
4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5
- d]pyrimidin-5-yl)-phenylamine (50 mg, 0.14 mmol),
NH4Cl (49 mg, 1 mmol) and NEt3 (62 mL, 0.44 mmol) in
CH2Cl2 ( 1 mL) to give
[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,
5- d]pyrimidin-5-yl)-phenyl]-urea (23 mg, 43 % yield).
MS (ESI) m/z 383. Preparation of
4-[2-(5-Chloro-7-morpholin-4-yl- [1,2,3] triazolo
[4,5-d] pyrimidin-3-
yl)-ethyl]-piperazine-l-carboxylic acid tert-butyl
ester. Step l
4-[2-(2-Chloro-6-morpholin-4-yl-5-nitro-pyrimidin-4-yl
amino)-ethyl]-piperazine-lcarboxylic acid tert-butyl
ester was prepared from
2,6-dichloro-5-nitro-4-morpholinopyrimidine (606 mg,
2.18 mmol) and 4-(2-amino-ethyl)-piperazine-l
-carboxylic acid tert-butylester (500 mg, 2.18 mmol)
following procedure 1 (step 1) to give the final
product (1.0 g, 100 % yield); MS (ESI) m/z 472. Step 2
4-[2-(5-Amino-2-chloro-6-morpholin-4-yl-pyrimidin-4-yl
amino)-ethyl]-piperazine-lcarboxylic acid tert-butyl
ester was prepared by the reduction of
4-[2-(2-chloro-6-morpholin-4-
yl-5-nitro-pyrimidin-4-ylamino)-ethyl]-piperazine-l-ca
rboxylic acid tert-butyl ester (1.03 g, 2.18 mmol)
following procedure 1 (step 2) to give the final
product (800 mg, 83 % yield); MS (ESI) m/z 442. Step 3
4-[2-(5-Chloro-7-morpholin-4-yl- [1,2,3] triazolo
[4,5-d] pyrimidin-3-yl)-ethyl] -
piperazine-1-carboxylic acid tert-butyl ester was
prepared from 4-[2-(5-amino-2-chloro-6-
morpholin-4-yl-pyrimidin-4-ylamino)-ethyl]-piperazine-
l -carboxylic acid tert-butyl ester (800 mg, 1.81
mmol) and aqueous (0.5N) NaNO solution (18 mL, 9 mmol)
following procedure 1 (step 3) to give the final
product (700 mg, 85% yield); MS (ESI) m/z 453. Example
97 Preparation of tert-butyl
4-{2-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]ethyl}piperazine-
l-carboxylate was prepared from 4-[2-
(5-chloro-7-morpholin-4-yl-[l,2,3]triazolo[4,5-d]pyrim
idin-3-yl)-ethyl]-piperazine-l -carboxylic acid
tert-butyl ester (300 mg, 0.66 mmol) and
(3-hydroxyphenyl)-boronic acid (182 mg, 1.32 mmol)
following procedure 2 to give the off-white product
(336 mg, 100 % yield).. MS (ESI) m/z 5 11. Example 98
Preparation of
3-[7-morpholin-4-yl-3-(2-piperazin-l-ylethyl)-3
H-[l,2,3]triazolo[4,5- d]pyrimidin-5-yl] phenol .
tert-Butyl
4-{2-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]ethyl}piperazine-
l-carboxylate (500 mg, 0.18 mmol) was dissolved in CHC
13/TFA (4:1, 20 mL) and stirred for 4 hours at 250C,
than the solvents were removed on a rotary evaporator
and the crude mixture was purified by semi-prep-HPLC
(NH3- method) to give (310 mg, 76% yield). MS (ESI)
m/z 4 11. Example 99 Preparation of
3-{3-[2-(4-benzoylpiperazin-l-yl)ethyl]-7-morpholin-4-
yl-3 H- [l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenol.
To a stirred solution of
3-[7-morpholin-4-yl-3-(2-piperazin-l-ylethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenol (26 mg,
0.06 mmol) and NEt (10 mL, 0.07 mmol) in THF ( 1 mL)
was added benzoyl chloride (10 mL). The solvents were
removed in a nitrogen stream and the crude mixture was
purified by semi-prep-HPLC (NH3- method) to give the
product a white solid (12 mg, 37%). MS (ESI) m/z 515.
Example 100 Preparation of
3-{7-morpholin-4-yl-3-[2-(4-propionylpiperazin-l-yl)et
hyl]-3 H- [l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenol.
To a stirred solution of 3-[7-morpholin-4-yl-3-(2-
piperazin-l-ylethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenol (26 mg,
0.06 mmol) and NEt3 (10 mL, 0.07 mmol) in THF ( 1 mL)
was added propionyl chloride (10 mL). The solvents
were removed in a nitrogen stream and the crude
mixture was purified by semi-prep-HPLC (NHs-method) to
give the product a white solid (8 mg, 27%). MS (ESI)
m/z 467. Example 101 Preparation of
3-(3-{2-[4-(4-fluorobenzoyl)piperazin-l-yl]ethyl}-7-mo
rpholin-4-yl-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenol. To a
stirred solution of 3-[7-morpholin-4-yl-
3-(2-piperazin-
1-ylethyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-5-yl]phe
nol (26 mg, 0.06 mmol) and NEt (10 mL, 0.07 mmol) in
THF ( 1 mL) was added 4-fluorobenzoylchloride (10 mL).
The solvents were removed in a nitrogen stream and the
crude mixture was purified by semi-prep- HPLC
(NH3-method) to give the product a white solid (7 mg,
19%). MS (ESI) m/z 533. Example 102 Preparation of
3-(3-{2-[4-(3,4-difluorobenzoyl)piperazin-l-yl]ethyl}-
7-morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenol. To
a stirred solution of 3-[7-morpholin-4-
yl-3-(2-piperazin-l-ylethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenol (26 mg,
0.06 mmol) and NEt3 (10 mL, 0.07 mmol) in THF ( 1 mL)
was added 3,4-difluorobenzoylchloride (10 mL). The
solvents were removed in a nitrogen stream and the
crude mixture was purified by semiprep- HPLC
(NH3-method) to give the product a white solid (10 mg,
28%). MS (ESI) m/z 55 1. Example 103 Preparation of
3-{3-[2-(4-isonicotinoylpiperazin-l-yl)ethyl]-7-morpho
lin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenol. To a
stirred solution of 3-[7-morpholin-4-yl-3-(2-
piperazin-l-ylethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenol (26 mg,
0.06 mmol) and NEt3 (10 mL, 0.07 mmol) in THF ( 1 mL)
was added isonicotinoyl chloride (10 mL). The
solventswere removed in a nitrogen stream and the
crude mixture was purified by semi-prep-HPLC
(NHs-method) to give the product a white solid (8 mg,
23%). MS (ESI) m/z 516. Example 104 Preparation of
3-(7-morpholin-4-yl-3-{2-[4-(phenylacetyl)piperazin-l-
yl]ethyl}-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenol. To a
stirred solution of 3-[7-morpholin-4-yl-3-(2-
piperazin-l-ylethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenol (26 mg,
0.06 mmol) and NEt3 (10 mL, 0.07 mmol) in THF ( 1 mL)
was added phenylacetyl chloride (10 mL). The solvents
were removed in a nitrogen stream and the crude
mixture was purified by semi-prep-HPLC (NH3-method) to
give the product a white solid (7 mg, 22%). MS (ESI)
m/z 529. Example 105 Preparation of
3-{3-[2-(4-acetylpiperazin-l-yl)ethyl]-7-morpholin-4-y
l-3 H- [l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenol. To
a stirred solution of 3-[7-morpholin-4-yl-3-(2-
piperazin-l-ylethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenol (26 mg,
0.06 mmol) and NEt (10 mL, 0.07 mmol) in THF ( 1 mL)
was added acetyl chloride (10 mL). The solvents were
removed in a nitrogen stream and the crude mixture was
purified by semi-prep-HPLC (NH3- method) to give the
product a white solid (13 mg, 45%). MS (ESI) m/z 453.
Example 106 Preparation of
3-{3-[2-(4-cyclohexylpiperazin-l-yl)ethyl]-7-morpholin
-4-yl-3 H- [1,2,3] triazolo [4,5-d]
pyrimidin-5-yl}phenol.
3-[7-Morpholin-4-yl-3-(2-piperazin- 1-ylethyl)-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenol (15 mg,
0.04 mmol) was dissolved in methanol ( 1 mL) and
cyclohexanone (15 mL, 0.2 mmol), NaBH3CN (15 mg, 0.23
mmol) and ZnCl2 (15 mg, 0.1 1 mmol) was added. The
suspension was stirred for 24 hours and the solvents
were removed in vacuo. The crude product was dissolved
in DMSO (2 mL), filtered, and purified by
semi-prep-HPLC using ACN/water/NH3 as mobile phase.
After combining the product fractions and removing
solvent, the product was obtained as a white solid. (8
mg, 42%). MS (ESI) m/z 493.4. Example 107 Preparation
of
3-{3-[2-(4-butylpiperazin-l-yl)ethyl]-7-morpholin-4-yl
-3 H- [l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenol was
prepared from 3-[7-morpholin-4-yl-3-(2-
piperazin-l-ylethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenol (15 mg,
0.04 mmol),butyraldehyde (15 mL), NaBH3CN (15 mg, 0.23
mmol), and ZnCl2 (15 mg, 0.1 1 mmol) as described in
the example above to give the product (10 mg, 58%
yield). MS (ESI) m/z 467. Example 108 Preparation of
3-{3-[2-(4-isobutylpiperazin-l-yl)ethyl]-7-morpholin-4
-yl-3 H- [l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenol
was prepared from 3-[7-morpholin-4-yl-3-(2-
piperazin-l-ylethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenol (15 mg,
0.04 mmol), isobutyraldehyde (15 mL), NaBH3CN (15 mg,
0.23 mmol), and ZnCl2 (15 mg, 0.1 1 mmol) as described
in the example above to give the product (10 mg, 58%
yield). MS (ESI) m/z 467. Example 109 Preparation of
3-(3-{2-[4-(3-fluorobenzyl)piperazin-l-yl]ethyl}-7-mor
pholin-4-yl-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenol was
prepared from 3-[7-morpholin-4-yl-3-(2-
piperazin-l-ylethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenol (15 mg,
0.04 mmol), 3- fluorobenzaldehyde (15 mL), NaBH3CN (15
mg, 0.23 mmol), and ZnCl2 (15 mg, 0.1 1 mmol) as
described in the example above to give the product (9
mg, 48% yield). MS (ESI) m/z 519. Example 110
Preparation of
3-{3-[2-(4-{4-[3-(dimethylamino)propoxy]benzyl}piperaz
in-lyl) ethyl] -7-morpholin-4-yl-3 H- [1,2,3] triazolo
[4,5-d] pyrimidin-5-yl}phenol was prepared 



from 3-[7-morpholin-4-yl-3-(2-piperazin-l-ylethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5- yl]phenol (15 mg,
0.04 mmol), 4-(3-dimethylaminopropoxy)-benzaldehyde
(15 mL), NaBH3CN (15 mg, 0.23 mmol), and ZnCl2 (15 mg,
0.1 1 mmol) as described in the example above to give
the product (10 mg, 47% yield); MS (ESI) m/z 602.
Example 111 Preparation of
3-(7-morpholin-4-yl-3-{2-[4-(pyridin-3-ylmethyl)pipera
zin-lyl]
ethyl}-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenol
was prepared from 3-[7-morpholin-
4-yl-3-(2-piperazin-l-ylethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenol (15 mg,
0.04 mmol), 3-pyridinecarbaldehyde (15 mL), NaBH3CN
(15 mg, 0.23 mmol), and ZnCl2 (15 mg, 0.1 1 mmol) as
described in the example above to give the product (9
mg, 51% yield); MS (ESI) m/z 502. Example 112
Preparation of 3-(7-morpholin-4-yl-3-{2-[4-(l
H-pyrrol-2-ylmethyl)piperazin-lyl]
ethyl}-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenol
was prepared from
3-[7-morpholin4-yl-3-(2-piperazin-l-ylethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenol (15 mg,
0.04 mmol), 2-pyrrolcarbaldehyde (15 mg), NaBH3CN (15
mg, 0.23 mmol), and ZnCl2 (15 mg, 0.1 1 mmol) as
described in the example above to give the product (10
mg, 57% yield); MS (ESI) m/z 490. Example 113
Preparation of
3-(3-{2-[4-(2-furylmethyl)piperazin-l-yl]ethyl}-7-morp
holin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenol was
prepared from 3-[7-morpholin-4-yl-3-(2-
piperazin-l-ylethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenol (15 mg,
0.04 mmol), furylaldehyde (15 mg), NaBH3CN (15 mg,
0.23 mmol), and ZnCl2 (15 mg, 0.1 1 mmol) as described
in the example above to give the product (16 mg, 92%
yield); MS (ESI) m/z 491 . Example 114 Preparation of
3-{3-[2-(4-benzylpiperazin-l-yl)ethyl]-7-morpholin-4-y
l-3 H- [l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenol was
prepared from 3-[7-morpholin-4-yl-3-(2-
piperazin-l-ylethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenol (15 mg,
0.04 mmol), benzaldehyde (15 mL), NaBH3CN (15 mg, 0.23
mmol), and ZnCl2 (15 mg, 0.1 1 mmol) as described in
the example above to give the product (8 mg, 46%
yield); MS (ESI) m/z 501.
3-(5-Chloro-7-morpholin-4-yl-[l,2,3]triazolo[4,5-d]pyr
imidin-3-yl)-benzoic acid methyl ester Step l
3-(2-Chloro-6-morpholin-4-yl-5-nitro-pyrimidin-4-ylami
no)-benzoic acid methyl ester was prepared from
2,6-dichloro-5-nitro-4-morpholino-pyrimidine (2.0 g,
7.17 mmol) and methyl-4-amino-benzoate (1.09 mL, 7.19
mmol) following procedure 1 (step 1) to give the final
product (2.04 g, 7 1 % yield); MS (ESI) m/z 394. Step
2
3-(5-Amino-2-chloro-6-morpholin-4-yl-pyrimidin-4-ylami
no)-benzoic acid methyl ester was prepared by the
reduction of
3-(2-chloro-6-morpholin-4-yl-5-nitro-pyrimidin-4-
ylamino)-benzoic acid methyl ester (2.4 g, 6.13 mmol)
following procedure 1 (step 2) to give the final
product (2.4 g, 100 % yield); MS (ESI) m/z 364. Step 3
3-(5-chloro-7-morpholin-4-yl-[l,2,3]triazolo[4,5-d]pyr
imidin-3-yl)-benzoic acid methyl ester was prepared
from
3-(5-amino-2-chloro-6-morpholin-4-yl-pyrimidin-4-ylami
no)-benzoic acid methyl ester (2Ag, 6.13 mmol) and
aqueous (0.5N) NaNO solution (26 mL, 13 mmol)
following procedure 1 (step 3) to give the final
product (1.3g, 70% yield); MS (ESI) m/z 375. Example
115 Preparation of methyl
3-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]benzoate was
prepared from 3-(5-chloro-7-morpholin-4-
yl-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl)-benzoic acid
methyl ester (250 mg, 0.66 mmol) and 3-
hydroxyphenylboronic acid (184 mg, 0.99 mmol)
following procedure 2 to give the titled product (220
mg, 77 % yield). MS (ESI) m/z 433.3. Intermediate
Preparation of methyl
3-[5-(4-aminophenyl)-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]benzoate was
prepared from 3-(5-chloro-7-morpholin-4-
yl-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl)-benzoic acid
methyl ester (1.3 g, 3.5 mmol) and 4-
(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-phenyla
mine (1.15 g, 5.25 mmol) following procedure 2 to give
the titled product ( 1.1 g, 73 % yield). MS (ESI) m/z
432.2. Example 116 Preparation of methyl
3-[5-(3-formylphenyl)-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]benzoate was
prepared from 3-(5-chloro-7-morpholin-4-
yl-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl)-benzoic acid
methyl ester (375 mg, 1mmol) and 3-
formylphenylboronic acid (300 mg, 2 mmol) following
procedure 2 to give the titled product (400 mg, 90 %
yield). MS (ESI) m/z 445.4. Example 117 Preparation of
[(7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidine-3,5-diyl)di-
3,l-phenylene]dimethanol.
3-[5-(3-formylphenyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5- d]pyrimidin-3-yl]benzoate (100
mg, 0.22 mmol) was suspended in anhydrous THF (2 mL)
and cooled to O0C. LAH (2M solution in THF, 110 mL,
0.22 mmol) was added slowly and the mixture was
stirred for 2 hours. After the reaction was completed,
THF/water (9:1, 100 mL) and NaOH (IN, 100 mL) was
added, the solid was filtered off. The filtrate was
evaporated and the crude compound was purified by
preparative HPLC using ACN/water/TFA-gradients as
eluent to give the product as white solid (10 mg,
35%), MS (ESI) m/z 419.Example 118 Preparation of
3-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3 H-
[1,2,3]triazolo [4,5- d]pyrimidin-3-yl] benzoic acid.
In a one-neck flask equipped with reflux condenser
were suspended
3-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-3- yl]benzoate (60
mg, 7.1 mmol) in THF (4 mL) and NaOH (2.5N, 4 niL, 10
mmol). The mixture was heated at reflux for 1 hours
and cooled to 0 C and acidified (pH<l) with HCl (6N).
During the acidification a white solid was formed,
which was collected by filtration. The filter cake was
washed with water (0. 1mL) and dried in a vacuum oven
to give the product as white solid (16 mg, 27 %
yield), MS (ESI) m/z 417.2. Example 119 Preparation of
3-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3 H-
[1,2,3]triazolo [4,5- d]pyrimidin-3-yl]benzamide. In a
one-neck flask, equipped with a stirring bar, under
nitrogen atmosphere, was suspended
3-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5- d]pyrimidin-3-yl]benzoic acid
(80 mg, 0.2 mmol) in CHCI3 ( 1 mL). The mixture was
stirred at 250C and COCl2 (2M in CH2Cl2, 0.3 mL, 0.6
mmol) and one drop of DMF were added. After 30 minutes
NH3 (2M solution in THF, 0.6 mL, 1.2 mmol) was added
and the reaction mixture was stirred for additional
lhr. The solvents were removed in a nitrogen stream
and the crude mixture was purified by semi-prep-HPLC
(TFA-method) to give
3-[5-(3-hydroxyphenyl)-7-morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]benzamide
(12 mg, 14 % yield) MS (ESI) m/z 418.2. Example 120
Preparation of
3-(7-morpholin-4-yl-3-{3-[(4-pyrrolidin-l-ylpiperidin-
lyl) carbonyl]phenyl}-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenol. To a
stirred suspension 4-({[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)benzoic acid (10 mg, 0.02
mmol,) HOBT (10 mg, 0.08 mmol), 4-(lpyrrolidinyl)-
piperidine (20 mg, 0.13 mmol) and NEt3 (10 mL, 0.08
mmol) was added EDCI (10 mg, 0.05 mmol) and the
mixture allowed to stir overnight. The solvents were
removed in a nitrogen stream and the crude mixture was
purified by semi-prep-HPLC (TFA-method) to give the
product as a white solid (5 mg, 34%). MS (ESI) m/z
555. Example 121 Preparation of
3-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-
d]pyrimidin-3-yl]-7V-methylbenzamide. To a stirred
suspension
4-({[4-(3-ethyl-7-morpholin4-yl-3H-[l,2,3]triazolo[4,5
-d]pyrimidin-5-yl)phenyl]carbamoyl}amino)benzoic acid
(10 mg, 0.02 mmol,) HOBT (10 mg, 0.08 mmol), MeNH2 (2M
solution in THF, 50mL, 0.1 mmol) and NEt (10 mL, 0.08
mmol) was added EDCI (10 mg, 0.05 mmol) and the
mixture allowed to stir overnight. The solvents were
removed in a nitrogen stream and the crude mixture was
purified by semi-prep-HPLC (TFA-method) to give the
product as a white solid (6 mg, 56%). MS (ESI) m/z
432. Example 122 Preparation of
TV-[2-(dimethylamino)ethyl] -3-
[5-(3-hydroxyphenyl)-7-morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]benzamide.
To a stirred suspension 4-({[4-(3-
ethyl-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimi
din-5- yl)phenyl]carbamoyl}amino)benzoic acid (10 mg,
0.02 mmol,) HOBT (10 mg, 0.08 mmol),
N,N-dimethylethylenediamine (10 mg, 0.1 mmol) and NEt
(10 mL, 0.08 mmol) was added EDCI (10 mg, 0.05 mmol)
and the mixture allowed to stir overnight. The
solvents were removed in a nitrogen stream and the
crude mixture was purified by semi-prep-HPLC
(TFA-method) to give the product as a white solid (6
mg, 45%). MS (ESI) m/z 489. Example 123 Preparation of
3-(7-morpholin-4-yl-5-{4-[(phenylcarbamoyl)amino]pheny
l}-3 H- [l,2,3]triazolo[4,5-d]pyrimidin-3-yl)benzoic
acid. To a stirred solution of methyl 3-[5-(4-
aminophenyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]benzoate (240
mg, 0.55 mmol) in anhydrous CH Cl (30 mL) was added
4-phenylisocyanate (340 mg, 2.86 mmol) and DMAP (20
mg, 0.16 mmol). The mixture was stirred for 8 hours
and the solid was collected by filtration. The filter
cake was washed with hexane (10 mL). The obtained
solid was placed in a one-neck flask equipped with
reflux condenser and THF (4 mL) and NaOH (2.5N, 4 mL,
10 mmol) were added. The mixture was heated at reflux
for 1 hours and cooled to 0 C and acidified (pH<l)
with HCl (6N). During the acidification a white solid
was formed, which was collected by filtration. The
filter cake was washed with water (0. 1mL) and dried
in a vacuum oven to give the product as white solid
(120 mg, 49 % yield), (ESI) m/z
432.2.3-(5-Chloro-7-morpholin-4-yl-[l,2,3]triazolo[4,5
-d]pyrimidin-3-yl)-azetidine-lcarboxylic acid
tert-butyl ester Step l
3-(2-Chloro-6-morpholin-4-yl-5-nitro-pyrimidin-4-ylami
no)-azetidine-l-carboxylic acid tert-butyl ester was
prepared from
2,6-dichloro-5-nitro-4-morpholino-pyrimidine ( 1.62 g,
5.8 mmol) and 3-amino-cyclobutanecarboxylic acid
tert-butyl ester (Ig, 5.8 mmol) following procedure 1
(step 1) to give the final product (2.0 g, 83 %
yield); MS (ESI) m/z 415. Step 2
3-(5-Amino-2-chloro-6-morpholin-4-yl-pyrimidin-4-ylami
no)-azetidine-l-carboxylic acid tert-butyl ester was
prepared by the reduction of
3-(2-chloro-6-morpholin-4-yl-5-nitropyrimidin-
4-ylamino)-azetidine-l-carboxylic acid tert-butyl
ester (800 mg, 1.93 mmol) following procedure 1 (step
2) to give the final product (740 g, 100 % yield); MS
(ESI) m/z 385. Step 3
3-(5-Chloro-7-morpholin-4-yl-[l,2,3]triazolo[4,5-d]pyr
imidin-3-yl)-azetidine-lcarboxylic acid tert-butyl
ester was prepared from
3-(5-amino-2-chloro-6-morpholin-4-ylpyrimidin-
4-ylamino)-azetidine-l-carboxylic acid tert-butyl
ester (740 mg, 1.93 mmol) and aqueous (0.5N) NaNO
solution (8 mL, 13 mmol) following procedure 1 (step
3) to give the final product (600 mg, 78% yield); MS
(ESI) m/z 396. Example 124 Preparation of -butyl
3-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]azetidine-l-carbo
xylate was prepared from 3-(5-chloro-
7-morpholin-4-yl-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl)
-azetidine-l -carboxylic acid tert-butyl ester (180
mg, 0.66 mmol) and 3-hydroxyphenylboronic acid (125
mg, 0.9 mmol) following procedure 2 to give the titled
product (180 mg, 88 % yield). MS (ESI) m/z 454.4.
Example 125 Preparation of
3-(3-azetidin-3-yl-7-morpholin-4-yl-3 H-[1,2,3]
triazolo [4,5- d]pyrimidin-5-yl)phenol. tert-butyl
3-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]azetidine-l-carbo
xylate (180 mg, 0.4 mmol). was dissolved CHCI3/TFA
(2:1, 6 mL) and stirred for 4 hours at 250C, than the
solvents were removed on a rotary evaporator and the
crude mixture was purified by semi-prep-HPLC
(NH3-method) to give (80 mg, 55% yield). MS (ESI) m/z
354.4.Example 126 Preparation of (2-amino-phenyl)-
{3-[5-(3-hydroxy-phenyl)-7-morpholin-4-yl-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]-azetidin-l-yl}-m
ethanone. To a stirred solution of 3-(3-
Azetidin-3-yl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)-phenol (300 mg, 0.85 mmol) and NEt
(177 mL, 1.27 mmol) in CHCl (4 rnL) was added
2-nitrobenzoychloride (236 mg, 1.27 ml). The solvents
were removed in a nitrogen stream and the crude
mixture was dissolved in methanol (40 ml), Ni(Ra)(tm)
( 1 g,) and hydrazine (200 mL) were added. The
suspension was stirred for 15 minutes and the catalyst
was removed by filtration with Celite(tm). The
volatiles were removed on a rotary evaporator and the
crude mixture was purified by semiprep- HPLC
(NH3-method) to give (2-amino-phenyl)-
{3-[5-(3-hydroxy-phenyl)-7-morpholin-4-
yl-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]-azetidin-l-yl
}-methadone (168 mg, 42 % yield). MS (ESI) m/z 473.2.
Example 127 Preparation of
3-[3-(l-benzylazetidin-3-yl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5- d]pyrimidin-5-yl] phenol.
3-(3-Azetidin-3 -yl-7-morpholin-4-yl-3 H-[1,2,3
]triazolo [4,5 - d]pyrimidin-5-yl)phenol (20 mg, 0.06
mmol) was dissolved in methanol ( 1 mL) and
benzaldehyde (15 mL, 0.1 mmol), NaBH3CN (15 mg, 0.23
mmol) and ZnCl2 (15 mg, 0.1 1 mmol) was added. The
suspension was stirred for 24 hours and the solvents
were removed in vacuo. The crude product was dissolved
in DMSO (2 mL), filtered and purified by
semi-prep-HPLC using ACN/water/NH 3 as mobile phase.
After combining the product fractions and removal of
solvent, the product was obtained as a white solid.
(13 mg, 52%). MS (ESI) m/z 444. Example 128
Preparation of
3-(3-{l-[(6-fluoropyridin-3-yl)methyl]azetidin-3-yl}-7
-morpholin-4- yl-3H-[1,2,3] triazolo
[4,5-d]pyrimidin-5-yl)phenol. 3-(3-Azetidin-3
-yl-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenol (20 mg,
0.06 mmol) was dissolved in methanol ( 1 mL) and
6-fluoronicotinaldehyde (13 mg, 0.1 mmol), NaBH3CN (15
mg, 0.23 mmol) and ZnCl (15 mg, 0.1 1 mmol) was added.
The suspension was stirred for 24 hours and the
solvents were removed in vacuo. The crude product was
dissolved in DMSO (2 mL), filtered and purified by
semi-prep-HPLC using ACN/water/NH 3 as mobile phase.
After combining the product fractions and solvent
removal, the product was obtained as a white solid.
(14 mg, 54%). MS (ESI) m/z 463.Example 129 Preparation
of tert-butyl 3-(7-morpholin-4-yl-5-{4-[(pyridin-4-
ylcarbamoyl)amino] phenyl}-3H-[1,2,3] triazolo
[4,5-d]pyrimidin-3-yl)azetidine- 1- carboxylate. To a
stirred solution of triphosgene (20 mg, 0.07 mmol) in
CHCI3 ( 1 rnL) was added
3-[5-(4-amino-phenyl)-7-morpholin-4-yl-[l,2,3]triazolo
[4,5-d]pyrimidin-3-yl]-azetidine- 1-carboxylic acid
tert-butyl ester (30 mg, 0.07 mmol) at 0 0C. The
reaction mixture was stirred for 15 min and
4-aminopyridine (50 mg, 0.46 mmol) and NEt3 (64 mL,
0.46 mmol) was added and the reaction mixture was
stirred for additional lhr. The solvents were removed
on a rotary evaporator and the crude mixture was
purified by semi-prep-HPLC (TFA-method) to give
tertbutyl 3-(7-morpholin-4-yl-5-
{4-[(pyridin-4-ylcarbamoyl)amino]phenyl}-3H-[1
,2,3]triazolo[4,5-
d]pyrimidin-3-yl)azetidine-l-carboxylate (7 mg, 16 %
yield) MS (ESI) m/z 573. Example 130 Preparation of
-butyl 3-(7-morpholin-4-yl-5-{4-[(pyridin-3-
ylcarbamoyl)amino] phenyl}-3H-[1,2,3] triazolo
[4,5-d]pyrimidin-3-yl)azetidine- 1- carboxylate. To a
stirred solution of triphosgene (20 mg, 0.07 mmol) in
CHCI3 ( 1 mL) was added
3-[5-(4-amino-phenyl)-7-morpholin-4-yl-[l,2,3]triazolo
[4,5-d]pyrimidin-3-yl]-azetidine- 1-carboxylic acid
tert-butyl ester (30 mg, 0.07 mmol) at 0 0C. The
reaction mixture was stirred for 15 min and
3-aminopyridine (50 mg, 0.46 mmol) and NEt (64 mL,
0.46 mmol) was added and the reaction mixture was
stirred for additional lhr. The solvents were removed
on a rotary evaporator and the crude mixture was
purified by semi-prep-HPLC (TFA-method) to give
tertbutyl 3-(7-morpholin-4-yl-5-
{4-[(pyridin-4-ylcarbamoyl)amino]phenyl}-3H-[1
,2,3]triazolo[4,5- d]pyrimidin-3-yl)azetidine-l
-carboxylate (6 mg, 14 % yield) MS (ESI) m/z 573.
Example 131 Preparation of tert-butyl
3-(7-morpholin-4-yl-5-{4-
[(phenylcarbamoyl)amino]phenyl}-3 -[l,2,3] triazolo
[4,5-d]pyrimidin-3-yl)azetidine-lcarboxylate. To a
stirred solution of methyl
3-[5-(4-amino-phenyl)-7-morpholin-4-yl-
[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]-azetidine-
1-carboxylic acid tert-butyl ester (30 mg, 0.07 mmol)
in anhydrous CH Cl ( 1 mL) was added
4-phenylisocyanate (18 mg, 0.15 mmol). The mixture was
stirred for 8 hours and the solvents were removed on a
rotary evaporator and the crude mixture was purified
by semi-prep-HPLC (TFA-method) to give r -butyl 3-(7-
- I l l
-morpholin-4-yl-5-{4-[(phenylcarbamoyl)amino]phenyl}-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3-
yl)azetidine-l-carboxylate (18 mg, 55 % yield) MS
(ESI) m/z 496. Example 132 Preparation of tert-buty\
3-(7-morpholin-4-yl-5-{4-[(2-
thienylcarbamoyl)amino]phenyl}-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl)azetidine-lcarb
oxylate. To a stirred solution of methyl
3-[5-(4-amino-phenyl)-7-morpholin-4-yl-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]-azetidine-l-carb
oxylic acid tert-butyl ester (30 mg, 0.07 mmol) in
anhydrous CH Cl ( 1 mL) was added 2-thienyllisocyanate
(8 mg, 0.07 mmol). The mixture was stirred for 8 hours
and the solvents were removed on a rotary evaporator
and the crude mixture was purified by semi-prep-HPLC
(TFA-method) to give tert-butyl
thienylcarbamoyl)amino]phenyl}-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl)azetidine-lcarb
oxylate (7 mg, 21% yield) MS (ESI) m/z 502.
Preparation of
5-Chloro-7-morpholin-4-yl-3-(2,2,2-trifluoro-ethyl)-3
H- [1,2,3] triazolo [4,5-d] pyrimidine Step 1
(2-Chloro-6-morpholin-4-yl-5-nitro-pyrimidin-4-yl)-(2,
2,2-trifluoro-ethyl)-amine was prepared from
2,6-dichloro-5-nitro-4-morpholino-pyrimidine (1.0 g,
3.58 mmol) and 2,2,2- trifluoroethylamine (3.94 mg,
3.94 mmol) following procedure 1 (step 1) to give the
final product (700 mg, 57 % yield); MS (ESI) m/z 341.
Step 2
2-Chloro-6-morpholin-4-yl-N-4-(2,2,2-trifluoro-ethyl)-
pyrimidine-4,5-diamine was prepared by the reduction
of
(2-chloro-6-morpholin-4-yl-5-nitro-pyrimidin-4-yl)-(2,
2,2-trifluoroethyl)- amine (700 mg, 2.05 mmol)
following procedure 1 (step 2) to give the final
product (600 mg, 94 % yield); MS (ESI) m/z 312. Step 3
5-Chloro-7-morpholin-4-yl-3-(2,2,2-trifluoro-ethyl)-3H
-[l,2,3]triazolo[4,5- d]pyrimidine was prepared from
(2-chloro-6-morpholin-4-yl-N-4-(2,2,2-trifluoro-ethyl)
- pyrimidine-4, 5-diamine (600 mg, 1.93 mmol) and
aqueous (0.5N) NaNO2 solution (6 mL, 3.0 mmol)
following procedure 1 (step 3) to give the final
product (430 mg, 68% yield); MS (ESI) m/z 323.Example
133 Preparation of
4-[7-morpholin-4-yl-3-(2,2,2-trifluoroethyl)-3
H-[l,2,3]triazolo[4,5- d]pyrimidin-5-yl] aniline was
prepared from
5-chloro-7-morpholin-4-yl-3-(2,2,2-trifluoroethyl)-
3H-[l,2,3]triazolo[4,5-d]pyrimidine (400 mg, 1.23
mmol) and 4-(4,4,5,5-tetramethyl-
[l,3,2]dioxaborolan-2-yl)-phenylamine (500 mg, 2.28
mmol) following procedure 2 to give the titled product
(244 mg, 50 % yield). MS (ESI) m/z 380.2. Example 134
Preparation of 1- {4-
[7-morpholin-4-yl-3-(2,2,2-trifluor oethyl)-3H-
[1,2,3]triazolo [4,5-
d]pyrimidin-5-yl]phenyl}-3-pyridin-4-ylurea. To a
stirred solution of triphosgene (189 mg, 0.64 mmol) in
CHCl3 (15 mL) was added
4-[7-morpholin-4-yl-3-(2,2,2-trifluoroethyl)-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]aniline (240 mg,
0.64 mmol) at 0 0C. The reaction mixture was stirred
for 15 min and 4-aminopyridine (94 mg, 1 mmol) and NEt
(200 mL, 1.44 mmol) was added and the reaction mixture
was stirred for additional lhr. The solvents were
removed on a rotary evaporator and the crude mixture
was purified by semi-prep-HPLC (NH -method) to give
l-{4-[7-morpholin-4-yl-3-(2,2,2-trifluoroethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl]phenyl}-3-pyridin-4-ylurea (93 mg, 29 % yield) MS
(ESI) m/z 500. Example 135 Preparation of 1- {4-
[7-morpholin-4-yl-3-(2,2,2-trifluor oethyl)-3H-
[1,2,3]triazolo [4,5-
d]pyrimidin-5-yl]phenyl}-3-pyridin-3-ylurea. To a
stirred solution of triphosgene (94 mg, 0.32 mmol) in
CHCl3 (7 mL) was added
4-[7-morpholin-4-yl-3-(2,2,2-trifluoroethyl)-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]aniline (120 mg,
0.32 mmol) at 0 0C. The reaction mixture was stirred
for 15 min and 3-aminopyridine (94 mg, 1 mmol) and
NEt3 (100 mL, 0.77 mmol) was added and the reaction
mixture was stirred for additional lhr. The solvents
were removed on a rotary evaporator and the crude
mixture was purified by semi-prep-HPLC (NH3-method) to
give l-{4-[7-morpholin-4-yl-3-(2,2,2-trifluoroethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl]phenyl}-3-pyridin-3-ylurea (15 mg, 10 % yield) MS
(ESI) m/z 500. Example 136 Preparation of 1- {4-
[7-morpholin-4-yl-3-(2,2,2-trifluor oethyl)-3H-
[1,2,3]triazolo [4,5-
d]pyrimidin-5-yl]phenyl}-3-pyrimidin-5-ylurea. To a
stirred solution of triphosgene (29 mg, 0.1 mmol) in
CHCl3 (7 mL) was added
4-[7-morpholin-4-yl-3-(2,2,2-trifluoroethyl)-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]aniline (75 mg,
0.2 mmol) at 0 0C. The reaction mixture wasstirred for
15 min and 5-aminopyrimidine (57 mg, 0.6 mmol) and NEt
(83 mL, 0.6 mmol) was added and the reaction mixture
was stirred for lhr. The solvents were removed on a
rotary evaporator and the crude mixture was purified
by semi-prep-HPLC (NH3-method) to give l-{4-
[7-morpholin-4-yl-3-(2,2,2-trifluoroethyl)-3H-[l,2,3]t
riazolo[4,5-d]pyrimidin-5-yl]phenyl}-3-
pyrimidin-5-ylurea ( 19 mg, 19 % yield) MS (ESI) m/z
501.3 . Example 137 Preparation of
l-[4-(dimethylamino)phenyl]-3-{4-[7-morpholin-4-yl-3-(
2,2,2- trifluoroethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl}urea. To
a stirred solution of triphosgene (59 mg, 0.2 mmol) in
CHCl3 (7 mL) was added 4-[7-morpholin-4-yl-3-(2,2,2-
trifluoroethyl)-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-y
l]aniline (75 mg, 0.2 mmol) at 0 0C. The reaction
mixture was stirred for 15 min and
N,N-dimethylphenylenediamine (81 mg, 0.6 mmol) and
NEt3 (83 mL, 0.6 mmol) was added and the reaction
mixture was stirred for lhr. The solvents were removed
on a rotary evaporator and the crude mixture was
purified by semi-prep-HPLC (NH3-method) to give
l-[4-(dimethylamino)phenyl]-3-{4-[7-morpholin-4-yl-3-(
2,2,2-
trifluoroethyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-5-y
l]phenyl}urea (17 mg, 16 % yield) MS (ESI) m/z 542.2.
Example 138 Preparation of
l-[4-(2-hydroxyethyl)phenyl]-3-{4-[7-morpholin-4-yl-3-
(2,2,2- trifluoroethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl}urea. To
a stirred solution of triphosgene (59 mg, 0.2 mmol) in
CHCl3 (7 mL) was added 4-[7-morpholin-4-yl-3-(2,2,2-
trifluoroethyl)-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-y
l]aniline (75 mg, 0.2 mmol) at 0 0C. The reaction
mixture was stirred for 15 min and 4-amino-phenethyl
alcohol (82 mg, 0.6 mmol) and NEt3 (83 mL, 0.6 mmol)
was added and the reaction mixture was stirred for
lhr. The solvents were removed on a rotary evaporator
and the crude mixture was purified by semi-prep-HPLC
(NH3-method) to give
l-[4-(2-hydroxyethyl)phenyl]-3-{4-[7-morpholin-4-yl-3-
(2,2,2-
trifluoroethyl)-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-y
l]phenyl}urea (28 mg, 26 % yield) MS (ESI) m/z 542.2.
Example 139 Preparation of tert-buty\
methyl{2-[({4-[7-morpholin-4-yl-3-(2,2,2-trifluoroethy
l)-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl}carbamo
yl)amino]ethyl}carbamate. To a stirred solution of
triphosgene (59 mg, 0.2 mmol) in CHCl3 (7 mL) was
added 4-[7-morpholin-4-yl-3-(2,2,2-trifluoroethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]aniline (150
mg, 0.4 mmol) at O0C. The reaction mixture was stirred
for 15 min and (2-methylamino-ethyl)-carbamic acid
tertbutyl ester (207 mg, 1.2 mmol) and NEt3 (165 mL,
1.2 mmol) was added and the reaction mixture was
stirred for lhr. The solvents were removed on a rotary
evaporator and the crude mixture was purified by
semi-prep-HPLC (NH3-method) to give tert-butyi methyl
{2-[({4-[7-morpholin-4-yl-
3-(2,2,2-trifiuoroethyl)-3H-[l,2,3]triazolo[4,5-d]pyri
midin-5- yl]phenyl}carbamoyl)amino]ethyl} carbamate (
112 mg, 48 % yield) MS (ESI) m/z 580.4. Example 140
Preparation of 1- [2-(methylamino)ethyl] -3-{4-
[7-morpholin-4-yl-3-(2,2,2- trifluoroethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl}urea.
tert-Butyl methyl {2-
[({4-[7-morpholin-4-yl-3-(2,2,2-trifluoroethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl]phenyl}carbamoyl)amino]ethyl} carbamate (92 mg,
0.16 mmol) was dissolved CH2Cl (2 mL) and TFA (123 mL,
1.59 mmol) was added and the mixture was stirred for 4
hours at 250C, than the solvents were removed on a
rotary evaporator and the crude mixture was purified
by semiprep- HPLC (TFA-method) to give (62 mg, 65%
yield). MS (ESI) m/z 480.3. Example 141 Preparation of
1- {4- [7-morpholin-4-yl-3-(2,2,2-trifluor oethyl)-3H-
[1,2,3]triazolo [4,5-
d]pyrimidin-5-yl]phenyl}-3-(2-thienyl)urea. To a
stirred solution of 4-[7-morpholin-4-yl-3-
(2,2,2-trifluoroethyl)-3H-[l,2,3]triazolo[4,5-d]pyrimi
din-5-yl]aniline (75 mg, 0.2 mmol) in anhydrous CHCl (
1 mL) was added thienyl-2-isocyanate (37 mg, 0.3 mmol)
and NEt (41 mL, 0.3 mmol). The mixture was stirred for
18 hours and the solvents were removed in vacuo to
obtain the crude product, which was purified by
semi-prep-HPLC (NH3-method), to give l-{4-
[7-morpholin-4-yl-3-(2,2,2-trifluoroethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl}-3-(2-
thienyl)urea (41 mg, 4 1 % yield MS (ESI) m/z 505.3.
Example 142 Preparation of 1- {4-
[7-morpholin-4-yl-3-(2,2,2-trifluor oethyl)-3H-
[1,2,3]triazolo [4,5-
d]pyrimidin-5-yl]phenyl}-3-(3-thienyl)urea. To a
stirred solution of 4-[7-morpholin-4-yl-3-
(2,2,2-trifluoroethyl)-3H-[l,2,3]triazolo[4,5-d]pyrimi
din-5-yl]aniline (75 mg, 0.2 mmol) in anhydrous CHCl3
( 1 mL) was added thienyl-3-isocyanate (37 mg, 0.3
mmol) and NEt3 (41 mL, 0.3 mmol). The mixture was
stirred for 18 hours and the solvents were removed in
vacuo to obtain the crude product, which was purified
by semi-prep-HPLC (NH3-method), to give
l-{4-[7-morpholin-4-yl-3-(2,2,2-trifluoroethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl}-3-(2-
thienyl)urea (51 mg, 5 1 %yield MS (ESI) m/z 505.3.
Preparation of tert-butyl 4-(5-chloro-7-morpholino-3
H-[l,2,3]triazolo[4,5-
d]pyrimidin-3-yl)piperidine-l-carboxylate. Step 1
tert-butyl
4-(2-chloro-6-morpholino-5-nitropyrimidin-4-ylamino)pi
peridine-lcarboxylate was prepared from
5-nitro-4-morpholino-pyrimidine (2.3 g, 7.8 mmol)
ethylamine and Et N (1.48 rnL, 10.6 mmol) according to
procedure 1 (step 1) to give the product as a yellow
oil (2.3 g, 97% yield). MS (ESI) m/z 443.9. Step 2
tert-Butyl
4-(5-amino-2-chloro-6-morpholinopyrimidin-4-ylamino)pi
peridine-lcarboxylatewas prepared by reduction of
tert-butyl 4-(2-chloro-6-morpholino-5-nitropyrimidin-
4-ylamino)piperidine-l-carboxylate (2.2 g, 4.97 mmol)
in MeOH (220 mL) with Raney(tm) nickel (5.5 g) and
hydrazine (1.1 g) following procedure 1 (step 2) to
give the product as dark solid (1.28 g, 62% yield). MS
(ESI) m/z 413.9. Step 3 tert-Butyl
4-(5-chloro-7-morpholino-3H-[l,2,3]triazolo[4,5-d]pyri
midin-3- yl)piperidine-l-carboxylate was prepared from
tert-butyl 4-(5-amino-2-chloro-6-
morpholinopyrimidin-4-ylamino)piperidine-l-carboxylate
(1.2 g, 2.91 mmol) and aqueous (0.5N) NaNO solution
(12 mL, 9 mmol) following procedure 1 (step 3 to give
the product as a white solid (1.2 g, 97% yield). MS
(ESI) m/z 424.9. Example 143 Preparation of tert-butyl
4-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]piperidine-l-carb
oxylate. A mixture of 3-(1-BOCpiperidin-
4-yl)-5-chloro-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidine (0.40 g, 0.94
mmol), DME (50 mL), aqueous Na2CO3 (2M, 2 mL, 4 mmol),
Pd(Ph3P)4 (30 mg, 0.03 mmol), 3- hydroxyphenyl boronic
acid (196 mg, 1.4 mmol) was heated at reflux for 16
hours. The mixture was cooled to room temperature and
the solvent was evaporated. The residue was dissolved
again in methylene chloride and filtered though
Celite(tm). Extraction with methylene chloride/water,
dried with MgSO . The solvent was removed and the
residue was purified bychromatography on silica column
eluting with methylene chloride/EtOAc (5:1) to give
0.37 g (82% yield) of the product. MS (ESI) m/z 482.
Example 144 Preparation of
3-(7-morpholin-4-yl-3-piperidin-4-yl-3H- [1,2,3]
triazolo [4,5- d]pyrimidin-5-yl)phenol. tert-Butyl
4-[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]piperidine-l-carb
oxylate (370 mg, 0.77 mmol). was dissolved CHC 13/TFA
(4:1, 20 mL) and stirred for 4 hours at 250C, then the
solvents were removed on a rotary evaporator and the
crude mixture was purified by semi-prep-HPLC
(TFAmethod) to give (244 mg, 83% yield). MS (ESI) m/z
382. Example 145 Preparation of
3-{7-morpholin-4-yl-3-[l-(l
H-pyrrol-2-ylmethyl)piperidin-4-yl]-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenol. To a
solution of 3-(7-morpholin-4-yl-3-piperidin-
4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenol
(100 mg, 0.24 mmol) in methanol ( 1 mL) was added
lH-pyrrole-2-carbaldehyde (37 mg, 0.39 mmol), silica
supported NaBH3CN (700 mg) and ZnCl (72 mg, 0.53 mmol)
was added. The suspension was stirred for 12 hours and
was filtered. The filter cake was washed THF (5 mL)
and the filtrate was evaporated. The crude product was
dissolved in DMSO (2 mL), filtered and purified by
semi-prep-HPLC using ACN/water/TFA as mobile phase.
After combining the product fractions and solvent
removal, the product was obtained as a white solid.
(35 mg, 29%). MS (ESI) m/z 493.4. Example 146
Preparation of
3-[3-(l-{4-[3-(dimethylamino)propoxy]benzyl}piperidin-
4-yl)-7- morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenol. To a
solution of 3-(7- morpholin-4-yl-3-piperidin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenol (100 mg,
0.24 mmol) in methanol ( 1 mL) was added
4-(3-dimethylaminopropoxy)-benzaldehyde (87 mg, 0.39
mmol), silica supported NaBH3CN (700 mg) and ZnCl (72
mg, 0.53 mmol) was added. The suspension was stirred
for 12 hours and was filtered. The filter cake was
washed THF (5 mL) and the filtrate was evaporated. The
crude product was dissolved in DMSO (2 mL), filtered
and purified by semi-prep-HPLC using ACN/water/TFA as
mobile phase. After combining the product fractions
and solvent removal, the product was obtained as a
white solid. (30 mg, 20%). MS (ESI) m/z 573.5.Example
147 Preparation of
3-{3-[l-(4-fluorobenzyl)piperidin-4-yl]-7-morpholin-4-
yl-3 H- [l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenol.
To a solution of 3-(7-morpholin-4-yl-3-piperidin-
4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenol
(100 mg, 0.24 mmol) in methanol ( 1 mL) was added
4-fluorobenzaldehyde (49 mg, 0.39 mmol), silica
supported NaBH CN (700 mg) and ZnCl (72 mg, 0.53 mmol)
was added. The suspension was stirred for 12 hours and
was filtered. The filter cake was washed THF (5 mL)
and the filtrate was evaporated. The crude product was
dissolved in DMSO (2 mL), filtered and purified by
semi-prep-HPLC using ACN/water/TFA as mobile phase.
After unifying the product fraction and solvent
removal, the product was obtained as a white solid. (3
1 mg, 24%). MS (ESI) m/z 490.4. Example 148
Preparation of tert-buty\
4-[5-(2-aminopyrimidin-5-yl)-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]piperidine-l-carb
oxylate. A mixture of 3-(1-BOCpiperidin-
4-yl)-5-chloro-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5
-d]pyrimidine (0.49 g, 1.2 mmol), DME (50 mL), aqueous
Na2CO3 (2M, 2 mL, 4 mmol), Pd(Ph3P)4 (30 mg, 0.03
mmol), 2- aminopyrimidine-4-boronic acid pinacol
ester(196 mg, 1.4 mmol) was heated at reflux for 16
hours. The mixture was cooled to room temperature and
the solvent was evaporated. The residue was dissolved
again in methylene chloride, filtered though
Celite(tm), extracted with methylene chloride/water,
and dried with MgSO . The solvent was removed and the
residue was purified by chromatography on silica
column eluting with methylene chloride/EtOAc (5 :1) to
give (430 mg 78% yield) of the product. MS (ESI) m/z
483. Example 149 Preparation of
3-{7-morpholin-4-yl-3-[l-(pyridin-2-ylmethyl)piperidin
-4-yl]-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenol. To a
solution of 3-(7-morpholin-4-yl-3-piperidin-
4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenol
(100 mg, 0.24 mmol) in methanol ( 1 mL) was added
picolinealdehyde (41 mg, 0.39 mmol), silica supported
NaBH3CN (700 mg) and ZnCl2 (72 mg, 0.53 mmol) was
added. The suspension was stirred for 12 hours and was
filtered. The filter cake was washed THF (5 mL) and
the filtrate was evaporated. The crude product was
dissolved in DMSO (2 mL), filtered and purified by
semi-prep-HPLC using ACN/water/TFA as mobile phase.
After combining the product fractions and solvent
removal, the product was obtained as a white solid.
(36 mg, 29%). MS (ESI) m/z 473.4.Example 150
Preparation of tert-butyl
4-(7-morpholin-4-yl-5-{4-[(pyridin-3-
ylcarbamoylJaminolphenylJ-S
H-Il^^ltriazolo^^-dlpyrimidin-S-ylJpiperidine-lcarboxy
late. To a stirred solution of tert-butyl
4-[5-(4-aminophenyl)-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]piperidine-l-carb
oxylate (100 mg, 0.22 mmol) in anhydrous CH2Cl (15 mL)
was added of 3-isocyanatopyridine (37 mg, 0.33 mmol)
and a catalytic amount of DMAP (2 mg). The mixture was
stirred for 16 hours. Afterwards, the solvents were
removed in a nitrogen stream and the crude mixture was
dissolved in DMSO (2 mL) and was purified by
semi-prep-HPLC (TFA-method) to give the product as a
white solid (31 mg, 25%). MS (ESI) m/z 601. Example
151 Preparation of tert-butyl
4-(5-(4-(3-(2-(dimethylamino)ethyl)ureido)phenyl)-7-
morpholino-3H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl)pip
eridine-l-carboxylate. To a solution of triphosgene
(334 mg, 1.13 mmol) in CH2Cl2 (4 mL) was added
tert-butyl 4-(5-(4- aminophenyl)-7-morpholino-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-3-yl)piperidine-
1-carboxylate (1.08 g, 2.25 mmol) and the mixture was
stirred for 30 minutes. Then,
N5Ndimethylethylenediamine (595 mg, 6.75 mmol)), Et3N
(941 mL, 6.75 mmol) in CH2Cl2 (6 mL) were added, and
the mixture was stirred overnight. The solvents were
removed in a nitrogen stream, and the residue was
purified by HPLC to give the product as off-white
solid (860 mg, 64% yield). MS (ESI) m/z 595.4. Example
152 Preparation of
l-(2-(dimethylamino)ethyl)-3-(4-(7-morpholino-3-(piper
idin-4-yl)-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)urea.
To tert-butyl 4-(5-(4-(3-(2-
(dimethylamino)ethyl)ureido)phenyl)-7-morpholino-3H-[l
,2,3]triazolo[4,5-d]pyrimidin-3- yl)piperidine-l
-carboxylate (420 mg, 0.706 mmol)) in CH2Cl2 (5 mL)
was added TFA (844 mL, 10.96 mmol) at O0C and the
mixture was stirred for 3 hours at 250C. The reaction
mixture was neutralized with NH OH, the solvent was
removed under reduced pressure. The residue was
purified by HPLC to give the product as a white solid
(250 mg, 72% yield). MS (ESI) m/z 495.4.Example 153
Preparation of
l-(2-(dimethylamino)ethyl)-3-(4-(3-(l-(4-fluorobenzyl)
piperidin-4- yl)-7-morpholino-3H- [1,2,3] triazolo
[4,5-d] pyrimidin-5-yl)phenyl)ur ea. To 1-(2-
(dimethylamino)ethyl)-3-(4-(7-morpholino-3-(piperidin-
4-yl)-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl)urea (40 mg, 0.081 mmol) and
THF ( 1 niL) was added 4- fluorobenzaldehyde (13 mg,
0.105 mmol) followed by NaBH(OAc) (26 mg, 0.122 mmol)
and then AcOH (6 mL, 0.105 mmol)). The mixture was
stirred overnight, concentrated and purified by HPLC
to give the product (8.1 mg, 17% yield). MS (ESI) m/z
603.3. Example 154 Preparation of
l-(2-(dimethylamino)ethyl)-3-(4-(7-morpholino-3-(l-(py
ridin-3- ylmethyl)piperidin-4-yl)-3H- [1,2,3] triazolo
[4,5-d] pyrimidin-5-yl)phenyl)ur ea. 1-(2-
(Dimethylamino)ethyl)-3-(4-(7-morpholino-3-(piperidin-
4-yl)-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl)urea (40 mg, 0.081 mmol) in
THF ( 1 mL) was reacted according to the procedure
above with nicotinaldehyde ( 11 mg, 0.105 mmol),
NaBH(OAc) (26 mg, 0.122 mmol) and AcOH (6 mL, 0.105
mmol)) to give the product (18.8 mg, 40% yield). MS
(ESI) m/z 586.3. Example 155 Preparation of
l-(4-(3-(l-((6-bromopyridin-3-yl)methyl)piperidin-4-yl
)-7- morpholino-3H- [1,2,3] triazolo [4,5-d]
pyrimidin-5-yl)phenyl)-3-(2-
(dimethylamino)ethyl)urea.
l-(2-(Dimethylamino)ethyl)-3-(4-(7-morpholino-3-(piper
idin-4-
yl)-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)ure
a (40 mg, 0.081 mmol) in THF ( 1 mL) was reacted
according the procedure above with
6-bromonicotinaldehyde (20 mg, 0.105 mmol), NaBH(OAc)
3 (26 mg, 0.122 mmol) and AcOH (6 mL, 0.105 mmol)) to
give the product (15 mg, 28% yield). MS (ESI) m/z
664.3. Example 156 Preparation of
l-(4-(3-(l-(4-chloro-2-fluorobenzyl)piperidin-4-yl)-7-
morpholino-3H- [1,2,3] triazolo [4,5-d]
pyrimidin-5-yl)phenyl)-3-(2-(dimethylamino)ethyl)urea.
1-(2-
(Dimethylamino)ethyl)-3-(4-(7-morpholino-3-(piperi^^
d]pyrimidin-5-yl)phenyl)urea (40 mg, 0.081 mmol) in
THF ( 1 mL) was reacted according to the procedure
above with 4-chloro-2-fluorobenzaldehyde (17 mg, 0.105
mmol), NaBH(OAc) 3 (26 mg, 0.122 mmol) and AcOH (6 mL,
0.105 mmol)) to give the product (33.9 mg, 66% yield).
MS (ESI) m/z 637.3.Example 157 Preparation of
l-(2-(dimethylamino)ethyl)-3-(4-(3-(l-((6-fluoropyridi
n-3- yl)methyl)piperidin-4-yl)-7-morpholino-3H-
[1,2,3] triazolo [4,5-d]pyrimidin-5- yl)phenyl)urea.
l-(2-(Dimethylamino)ethyl)-3-(4-(7-morpholino-3-(piper
idin-4-yl)-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)urea (25
mg, 0.051 mmol) in THF ( 1 niL) was reacted according
to the example above with 6-fluoronicotinaldehyde (8.3
mg, 0.066 mmol), NaBH(OAc) 3 (16 mg, 0.076 mmol) and
AcOH (4 mL, 0.066 mmol)) to give the product (17 mg,
55% yield). MS (ESI) m/z 604.5. Example 158
Preparation of
l-(2-(dimethylamino)ethyl)-3-(4-(3-(l-((5-methylthioph
en-2- yl)methyl)piperidin-4-yl)-7-morpholino-3H-
[1,2,3] triazolo [4,5-d]pyrimidin-5- yl)phenyl)urea.
l-(2-(Dimethylamino)ethyl)-3-(4-(7-morpholino-3-(piper
idin-4-yl)-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)urea (25
mg, 0.051 mmol) in THF ( 1 mL) was reacted according
to the example above with
5-methylthiophene-2-carbaldehyde (8.3 mg, 0.066 mmol),
NaBH(OAc) 3 (16 mg, 0.076 mmol) and AcOH (4 mL, 0.066
mmol)) to give the product (16 mg, 52% yield). MS
(ESI) m/z 605.3. Example 159 Preparation of
l-(4-(3-(l-butylpiperidin-4-yl)-7-morpholino-3H-[l,2,3
]triazolo[4,5-
d]pyrimidin-5-yl)phenyl)-3-(2-(dimethylamino)ethyl)ure
a. l-(2-(Dimethylamino)ethyl)-3-
(4-(7-morpholino-3-(piperidin-4-yl)-3H-[l
,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)urea (25 mg,
0.051 mmol) in THF ( 1 mL) was reacted according to
the example above with butyraldehyde (4.8 mg, 0.066
mmol), NaBH(OAc) 3 (16 mg, 0.076 mmol) and AcOH (4 mL,
0.066 mmol)) to give the product (6.8 mg, 24% yield).
MS (ESI) m/z 551.3. Example 160 Preparation of
l-(2-(dimethylamino)ethyl)-3-(4-(7-morpholino-3-(l-(4-
(pyridin-4- yl)benzyl)piperidin-4-yl)-3H- [1,2,3]
triazolo [4,5-d] pyrimidin-5-yl)phenyl)urea. 1-(2-
(Dimethylamino)ethyl)-3-(4-(7-morpholino-3-(piperidin-
4-yl)-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl)urea (25 mg, 0.051 mmol) in
THF ( 1 mL) was reacted according to the example above
with 4-(pyridin-4-yl)benzaldehyde (12.1 mg, 0.066
mmol), NaBH(OAc) 3 (16 mg, 0.076 mmol) and AcOH (4 mL,
0.066 mmol)) to give the product ( 11.1 mg, 33%
yield). MS (ESI) m/z 662.4.Example 161 Preparation of
l-(4-(3-(l-((lH-pyrrol-2-yl)methyl)piperidin-4-yl)-7-m
orpholino-3H- [1,2,3] triazolo [4,5-d]
pyrimidin-5-yl)phenyl)-3-(2-(dimethylamino)ethyl)urea.
1-(2-
(Dimethylamino)ethyl)-3-(4-(7-morpholino-3-(piperidin-
4-yl)-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl)urea (25 mg, 0.051 mmol) in
THF ( 1 niL) was reacted according to the example
above with lH-pyrrole-2-carbaldehyde (6.3 mg, 0.066
mmol), NaBH(O Ac) (16 mg, 0.076 mmol) and AcOH (4 mL,
0.066 mmol)) to give the product (14.4 mg, 49% yield).
MS (ESI) m/z 574.3. Example 162 Preparation of
l-(2-(dimethylamino)ethyl)-3-(4-(3-(l-(4-(3-
(dimethylamino)propoxy)benzyl)piperidin-4-yl)-7-morpho
lino-3H- [1,2,3] triazolo [4,5-
d]pyrimidin-5-yl)phenyl)urea.
l-(2-(Dimethylamino)ethyl)-3-(4-(7-morpholino-3-(piper
idin-
4-yl)-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)u
rea (25 mg, 0.051 mmol) in THF ( 1 mL) was reacted
according to the example above with
4-(3-(dimethylamino)propoxy)benzaldehyde (13.7 mg,
0.066 mmol), NaBH(OAc) 3 (16 mg, 0.076 mmol) and AcOH
(4 mL, 0.066 mmol)) to give the product (5.2 mg, 15%
yield). MS (ESI) m/z 686.5. Example 163 Preparation of
1- [4-(7-morpholin-4-yl-3-piperidin-4-yl-3 H- [1,2,3]
triazolo [4,5- d]pyrimidin-5-
yl)phenyl]-3-pyridin-3-ylurea. tert-BvXy\
4-(7-morpholin-4-yl-5-{4-[(pyridin-
3-ylcarbamoyl)amino]phenyl}-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl)piperidine-l-ca
rboxylate (250 mg, 0.41 mmol). was dissolved CHC
13/TFA (4:1, 20 mL) and stirred for 4 hours at 250C,
then the solvents were removed on a rotary evaporator
and the crude mixture was purified by semi-prep-HPLC
(TFA-method) to give
i-[4-(7-morpholin-4-yl-3-piperidin-4-yl-3H- 



[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]-3-pyridin-3-ylurea ( 110 mg, 55% yield). MS
(ESI) m/z 501.5. Example 164 Preparation of
l-{4-[3-(l-methylpiperidin-4-yl)-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl}-3-pyridin
-3-ylurea was prepared from i-[4-(7-
morpholin-4-yl-3-piperidin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-pyrid
in-3- ylurea (150 mg, 2.3 mmol), formaldehyde (37%
aqueous solution, 150 mg, 1.85 mmol),NaBH CN (150 mg,
2.3 mmol), and ZnCl (200 mg, 1.5 mmol) as described in
the example above to give the product (29 mg, 29%
yield); MS (ESI) m/z 515.5. Example 165 Preparation of
tert-buty\
4-[5-(4-{[(4-fluorophenyl)carbamoyl]amino}phenyl)-7-
morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]piperidine-l-ca
rboxylate. To a stirred solution of triphosgene (250
mg, 0.84 mmol) in CH2Cl (40 mL) was added tert-butyl
4-
[5-(4-aminophenyl)-7-morpholin-4-yl-3H-[l,2,3]triazolo
[4,5-d]pyrimidin-3-yl]piperidine-lcarboxylate (182 mg,
0.37 mmol) at 25 0C. The reaction mixture was stirred
for 15 min and Afluoroaniline (100 mg, 0.90 mmol) and
NEt (909 mg, 9.0 mmol) was added and the reaction
mixture was stirred for additional lhr. The solvents
were removed in a nitrogen stream and the crude
mixture was purified by semi-prep-HPLC (TFA-method) to
give r -butyl 4-[5-(4-{[(4-
fluorophenyl)carbamoyl]amino
}phenyl)-7-morpholin-4-yl-3 H-[1,2,3 Jtriazolo [4
,5-d]pyrimidin-3 - yl]piperidine-l-carboxylate (40 mg,
17 % yield) MS (ESI) m/z 618.5. Example 166
Preparation of 4-(7-morpholin-4-yl-5-{4-[(pyridin-4-
ylcarbamoylJaminolphenylJ-S
H-Il^^ltriazolo^^-dlpyrimidin-S-ylJpiperidine-lcarboxy
late. To a stirred solution of triphosgene (250 mg,
0.84 mmol) in CH2Cl2 (40 mL) was added tert-butyl
4-[5-(4-aminophenyl)-7-morpholin-4-yl-3H-[l
,2,3]triazolo[4,5-d]pyrimidin-3-
yl]piperidine-l-carboxylate (500 mg, 1.02 mmol) at 25
0C. The reaction mixture was stirred for 15 min and
4-aminopyridine (270 mg, 3.0 mmol) and NEt (909 mg,
9.0 mmol) was added and the reaction mixture was
stirred for additional lhr. The solvents were removed
in a nitrogen stream and the crude mixture was
purified by semi-prep-HPLC (TFA-method) to give t
rt-butyl 4-(7-morpholin-4-yl-5-
{4-[(pyridin-4-ylcarbamoyl)amino]phenyl}
-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-3-yl)piperidine-l-carboxylate (130 mg, 2 1
% yield) MS (ESI) m/z 601.5. Example 167 Preparation
of l-[4-(7-morpholin-4-yl-3-piperidin-4-yl-3
H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-pyridin-4-ylurea. t r
t-Butyl 4-(7-morpholin-4-yl-5-{4-[(pyridin-
4-ylcarbamoyl)amino]phenyl}-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl)piperidine-l-ca
rboxylate (100 mg, 0.17 mmol). was dissolved CH2C
12/TFA (4:1, 20 mL) and stirred for 4 hours at 250C,
than the solvents were removed on a rotary evaporator
and the crude mixture was purified by semi-prep-HPLC
(NH3-method) to give
l-[4-(7-morpholin-4-yl-3-piperidin-4-yl-3
H[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-pyridi
n-4-ylurea (38 mg, 45% yield). MS (ESI) m/z 501.5.
Example 168 Preparation of tert-butyl
4-(5-{4-[(methylcarbamoyl)amino]phenyl}-7-morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl)piperidine-
l-carboxylate. To a stirred solution of triphosgene
(250 mg, 0.84 mmol) in CH2Cl (40 rnL) was added
tert-butyl 4-[5-(4-aminophenyl)-
7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-3-
yl]piperidine-l-carboxylate (200 mg, 0.4 mmol) at 25
0C. The reaction mixture was stirred for 15 min and
NH2Me (2M solution in THF, 1.2 mL, 2.4 mmol) and NEt
(909 mg, 9.0 mmol) was added and the reaction mixture
was stirred for additional lhr. The solvents were
removed in a nitrogen stream and the crude mixture was
purified by semi-prep-HPLC (TFA-method) to give r
-butyl 4-(5-{4-
[(methylcarbamoyl)amino]phenyl}-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3-
yl)piperidine-l-carboxylate (35 mg, 16 % yield) MS
(ESI) m/z 538.5. Example 169 Preparation of -butyl
4-[5-(4-{[(methoxycarbonyl)carbamoyl]amino}phenyl)-7-
morpholin-4-yl-3 H- [1,2,3] triazolo [4,5-d]
pyrimidin-3-yl] piperidine-1-carboxylate. To a stirred
solution of tert-butyl
4-[5-(4-aminophenyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-
d]pyrimidin-3-yl]piperidine-l-carboxylate (100 mg,
0.22 mmol) in anhydrous CH2Cl2 (12 mL) was added
methyl isocyanatoformate (37 mg, 0.33 mmol) in a
catalytic amount of DMAP (2 mg). The mixture was
stirred for 16 hours. Afterwards, the solvents were
removed in a nitrogen stream and the crude mixture was
dissolved in DMSO (2 mL) and was purified by
semi-prep- HPLC (TFA-method) to give the tert-butyl
4-[5-(4-
{[(methoxycarbonyl)carbamoyl]amino}phenyl)-7-morpholin
-4-yl-3 H-[l,2,3]triazolo[4,5-
d]pyrimidin-3-yl]piperidine-l-carboxylate as a white
solid (30 mg, 23%).MS (ESI) m/z 582.6. Example 170
Preparation of
l-{4-[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl]phenyl}-3-(3-chlorophenyl)urea. To a
stirred solution of triphosgene (90 mg, 0.30 mmol) in
CHCl (10 mL) was added
4-[3-(l-benzyl-piperidin-4-yl)-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
]-phenylamine (140 mg, 0.30 mmol) at 0 0C. The
reaction mixture was stirred for 15 min and
3-chloroaniline ( 113 mg, 0.89 mmol) and NEt3 (450 mg,
0.45 mmol) was added and the reaction mixture was
stirred for additional lhr.The solvents were removed
on a rotary evaporator and the crude mixture was
purified by semiprep- HPLC (TFA-method) to give
l-{4-[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl]phenyl}-3-(3-chlorophenyl)urea (15
mg, 7 % yield) MS (ESI) m/z 625.2. Example 171
Preparation of
5-(3-{l-[(2-amino-l,3-thiazol-5-yl)methyl]piperidin-4-
yl}-7- morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)pyridin-3-ol was
prepared from 5-
(7-morpholin-4-yl-3-piperidin-4-yl-3H-[l,2,3]triazolo[
4,5-d]pyrimidin-5-yl)pyridin-3-ol (17 mg, 0.044 mmol),
2-amino-thiazole-5-carbaldehyde (21 mg, 0.16 mmol),
NaBH3CN (10 mg, 0.088 mmol), and ZnCl (10 mg, 0.044
mmol) as described in example 13 to give the product
(9 mg, 18% yield). MS (ESI) m/z 495.5. Example 172
Preparation of
3-{3-[(l-ethylpyrrolidin-2-yl)methyl]-7-morpholin-4-yl
-3H- [l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenol was
prepared from 5-chloro-3-(2-ethyl-pyrrolidinl-
ylmethyl)-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]py
rimidine (130 mg, 0.37 mmol) and 3-
hydroxyphenylboronic acid (102 mg, 0.74 mmol)
following procedure 2 to give the titled product (63
mg, 4 1 % yield). MS (ESI) m/z 410. Example 173
Preparation of {5-
[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]pyridin-3-yl}meth
anol was prepared from 3-(l-benzylpiperidin-
4-yl)-5-chloro-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5
-d]pyrimidine (200 mg, 0.48 mmol) and
5-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-pyrid
ine-3-carbaldehyde (370 mg, 1.58 mmol) following
procedure 2 to give the intermediate
5-[3-(l-benzyl-piperidin-4-yl)-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
]-pyridine-3-carbaldehyde (140 mg). The
5-[3-(l-benzyl-piperidin-4-yl)-7-morpholin-4-yl-3H-[l,
2,3]triazolo[4,5-d]pyrimidin-5-yl]-
pyridine-3-carbaldehyde (140 mg, 0.28 mmol) was
dissolved in methanol (5 mL) and NaBH4 (60 mg, 1.57
mmol)was added. The reaction mixture was stirred for 2
hours at 25o C and water (0.5 mL) was added and
stirring was continued for another 30 minutes. The
solid was filtered off. The filtrate was evaporated
and the residue was dissolved in DMSO and purified by
preparative HPLC using ACN/water/TFA-gradients as
eluent to give the product as white solid (32 mg, 24
%), MS (ESI) m/z 487.4.Example 174 Preparation of
[5-(7-morpholin-4-yl-3-piperidin-4-yl-3H- [1,2,3]
triazolo [4,5- d]pyrimidin-5-yl)pyridin-3-yl] methanol
was prepared from 3-(l-BOC-piperidin-4-yl)-5-
chloro-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrim
idine (350 mg, 0.71 mmol) and 5-
(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-pyridin
e-3-carbaldehyde (700 mg, 3 mmol) following procedure
2 to give the intermediate
5-[3-(l-BOC-piperidin-4-yl)-7-morpholin-4-yl-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]-pyridine-3-ca
rbaldehyde (300 mg). The 5-[3-(1-BOCpiperidin-
4-yl)-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimi
din-5-yl]-pyridine-3- carbaldehyde (140 mg, 0.28 mmol)
was dissolved CHCI3/TFA (4:1, 5 mL) and stirred for 4
hours at 250C, than the solvents were removed on a
rotary evaporator. The residue was dissolved in
methanol (5 mL) and NaBH (60 mg, 1.57 mmol) was added.
The reaction mixture was stirred for 2 hours at 25 C
and water (0.5 mL) was added and stirring was
continued for another 30 minutes. The solid was
filtered off. The filtrate was evaporated and the
residue was dissolved in DMSO and purified by
preparative HPLC using ACN/water/NH 3-gradients as
eluent to give the product as white solid (3 mg, 1 %),
MS (ESI) m/z 397. Example 175 Preparation of
4-(3-ethyl-7-morpholin-4-yl-3H- [1,2,3] triazolo
[4,5-d] pyrimidin-5-yl)- 2-methoxyaniline was prepared
from
5-chloro-3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4
,5- d]pyrimidine (600 mg, 2.23 mmol) and
2-methoxy-4-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2
- yl)-phenylamine (986 mg, 4.5 mmol) following
procedure 2 to give the intermediate [4-(3-ethyl-
7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)-2-methoxy-phenyl]-carbamic acid tert-butyl ester
(800 mg, 79% yield) MS (ESI) m/z 456.
[4-(3-Ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]
pyrimidin-5-yl)-2-methoxyphenylj- carbamic acid
tert-butyl ester (400 mg, 0.88 mmol) was dissolved
CHCI3/TFA (1:1, 5 mL) and stirred for 4 hours at 250C,
than the CHCL3 (100 mL) were added and the organic
layer were extracted with sat NaHCO3-solution (10 mL)
and brine (10 mL) and the combined organic layers were
dried over MgSO . Filtration and solvent removal on a
rotary evaporator gave the off-white product (300 mg,
91% yield). MS (ESI) m/z 356.Example 176 Preparation
of [3-(7-morpholin-4-yl-3-piperidin-4-yl-3 H-[1,2,3]
triazolo [4,5- d]pyrimidin-5-yl)phenyl] methanol
intermediate. tert-buty\ 4-{5- [3-(hydr
oxymethyl)phenyl] -7-morpholin-4-yl-3 H-[1,2,3]
triazolo [4,5-
d]pyrimidin-3-yl}piperidine-l-carboxylate was prepared
from 3-(l-BOC-piperidin-4-yl)-5-
chloro-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidine (500 mg, 1.18 mmol)
and 3- hydroxymethylphenylboronic acid (269 mg, 1.77
mmol) following procedure 2 to give the titled product
(510 mg, 87% yield).MS (ESI) m/z 496.4 tert-buiyl
4-{5-[3-(hydroxymethyl)phenyl]-7- morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl}piperidine-l-ca
rboxylate (480 mg, 0.97 mmol). was dissolved CH Cl (5
mL) and TFA (745 mL, 9.67 mmol) was added and the
mixture was stirred for 4 hours at 250C, than the
mixture was made basic with NaOH (IN). The organic
layer was separated and dried over Na2SO . The crude
material was purified by flash chromatography to give
the product (106 mg, 28 % yield). MS (ESI) m/z 396.4.
Example 177 Preparation of
{3-[3-(l-benzylpiperidin-4-yl)-7-morpholin-4-yl-3 H-
[1,2,3] triazolo [4,5-d] pyrimidin-5-yl] phenyl}
methanol. [3-(7-Morpholin-4-yl-3-piperidin-4-yl-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]methano
l (40 mg, 0.08 mmol) was dissolved in THF (2 mL),
benzaldehyde (45 mL, 0.43 mmol), NaBH(OAc) 3 (105 mg,
0.49 mmol) and AcOH (84 mg, 0.43 mmol) were added. The
suspension was stirred for 24 hours and the solvents
were removed in vacuo. The crude product was dissolved
in DMSO (2 mL), filtered and purified by
semi-prep-HPLC using ACN/water/NH3 as mobile phase.
After combining the product fractions, and solvent
removal, the product was obtained as a white solid.
(23 mg, 47%), MS (ESI) m/z 486.4. Preparation of
5-Chloro-3-(2,2-dimethoxy-ethyl)-7-morpholin-4-yl-3H-
[1,2,3] triazolo [4,5-d] pyrimidine Step l
(2-Chloro-6-morpholin-4-yl-5-nitro-pyrimidin-4-yl)-(2,
2-dimethoxy-ethyl)-amine was prepared from
2,6-dichloro-5-nitro-4-morpholino-pyrimidine (800 g,
2.86 mmol) and aminoacetaldehyde dimethylacetal (300
mg, 2.86 mmol) following procedure 1 (step 1) to give
the final product ( 1.0 g, 100 % yield); MS (ESI) m/z
348.Step 2
2-Chloro-N-4-(2,2-dimethoxy-ethyl)-6-morpholin-4-yl-py
rimidine-4,5-diamine was prepared by the reduction of
2-chloro-6-morpholin-4-yl-5-nitro-pyrimidin-4-yl)-(2,2
-dimethoxyethyl)- amine ( 1 g, 2.86 mmol) following
procedure 1 (step 2) to give the final product (730
mg, 74 % yield); MS (ESI) m/z 318. Step 3
5-Chloro-3-(2,2-dimethoxy-ethyl)-7-morpholin-4-yl-3H-[
l,2,3]triazolo[4,5- d]pyrimidine was prepared from
2-chloro-N-4-(2,2-dimethoxy-ethyl)-6-morpholin-4-ylpyr
imidine- 4, 5-diamine (730 mg, 2.23 mmol) and aqueous
(0.5N) NaNO solution (3.75 mL, 1.88 mmol) following
procedure 1 (step 3) to give the final product (450
mg, 61% yield); MS (ESI) m/z 329. Example 178
Preparation of
4-[3-(2,2-dimethoxyethyl)-7-morpholin-4-yl-3 H-
[1,2,3]triazolo [4,5- d]pyrimidin-5-yl] aniline was
prepared from
5-chloro-3-(2,2-dimethoxy-ethyl)-7-morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidine (600 mg, 1.82
mmol) 4-(4,4,5,5-tetramethyl-
[l,3,2]dioxaborolan-2-yl)-phenylamine (650 mg, 2.9
mmol) following procedure 2 to give the titled product
(580 mg, 82% yield). MS (ESI) m/z 386. Example 179
Preparation of 1- {4-
[3-(2,2-dimethoxyethyl)-7-morpholin-4-yl-3 H-[1,2,3]
triazolo [4,5-
d]pyrimidin-5-yl]phenyl}-3-(4-methylphenyl)urea. To a
stirred solution of 4-[3-(2,2-
dimethoxyethyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]aniline (100
mg, 0.36 mmol) in anhydrous CH Cl (15 mL) was added a
solution of 4-methyphenylisocyanate (72 mg, 0.54 mmol)
in CH2Cl2 (15 mL) and a catalytic amount of DMAP (5
mg). The mixture was stirred for 16 hours. The
solvents were removed in a nitrogen stream and the
crude mixture was dissolved in DMSO (2 mL) and was
purified by semi-prep-HPLC (TFA-method) to give the
product as a white solid (30 mg, 16%). MS (ESI) m/z
519.3. Example 180 Preparation of 1- {4-
[3-(2,2-dimethoxyethyl)-7-morpholin-4-yl-3 H-[1,2,3]
triazolo [4,5-
d]pyrimidin-5-yl]phenyl}-3-(4-fluorophenyl)urea. To a
stirred solution of 4-[3-(2,2-
dimethoxyethyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]aniline (100
mg, 0.36 mmol) in anhydrous CH2Cl2 (15 mL) was added a
solution of 4-fluorophenylisocyanate (72mg, 0.54 mmol)
in CH Cl (15 niL) and a catalytic amount of DMAP (5
mg). The mixture was stirred for 16 hours. The
solvents were removed in a nitrogen stream and the
crude mixture was dissolved in DMSO (2 mL) and was
purified by semi-prep-HPLC (TFA-method) to give the
product as a white solid ( 11 mg, 11%). MS (ESI) m/z
523. Example 181 Preparation of 1- {4-
[3-(2,2-dimethoxyethyl)-7-morpholin-4-yl-3 H-[1,2,3]
triazolo [4,5-
d]pyrimidin-5-yl]phenyl}-3-pyridin-3-ylurea. To a
stirred solution of 4-[3-(2,2-
dimethoxyethyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]aniline (132
mg, 0.47 mmol) in anhydrous CH2Cl2 (15 mL) was added a
solution of 3-isocyanatopyridine (82 mg, 0.68 mmol) in
CH2Cl2 (15 mL) and NEt3 (3 mL, 21.7 mmol)). The
mixture was stirred for 16 hours. The solvents were
removed in a nitrogen stream and the crude mixture was
dissolved in DMSO (2 mL) and was purified by
semi-prep-HPLC (TFA-method) to give the product as a
white solid (60 mg, 45%). MS (ESI) m/z 506.2. Example
182 Preparation of
4-[({4-[3-(2,2-dimethoxyethyl)-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl}carbamoyl)
amino]benzamide. To a stirred solution of triphosgene
(239 mg, 0.8 mmol) in CH2C 12/THF (1:1, 10 mL) was
added 4-(3-(2,2-
dimethoxyethyl)l-7-morpholin-4-yl-3H-[l,2,3]triazolo[4
,5-d]pyrimidin-5-yl)-phenylamine (385 mg, 1.0 mmol) at
250C. The reaction mixture was stirred for 15 min and
4-aminobenzamide (272 mg, 2 mmol) and NEt3 (664 mL,
4.8 mmol) was added and the reaction mixture was
stirred for additional lhr. The solvents were removed
on a rotary evaporator and the crude mixture was
purified by semi-prep-HPLC (TFA-method) to give
4-[({4-[3-(2,2-dimethoxyethyl)-7- morpholin-4-yl-3H-[
1,2,3]triazolo[4,5- d]pyrimidin-5-yl]phenyl}
carbamoyl)amino]benzamide (20 mg, 4 % yield) MS (ESI)
m/z 548. Preparation of
l-{4-[7-morpholin-4-yl-3-(2-oxo-ethyl)-3H-[l,2,3]triaz
olo[4,5-
d]pyrimidin-5-yl]-phenyl}-3-pyridin-4-yl-urea. To a
stirred solution of triphosgene (93 mg, 0.31 mmol) in
CH2Cl2 (3 mL) was added
4-(3-(2,2-dimethoxyethyl)l-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)-phenylamine (240
mg, 62 mmol) at 25 0C. The reaction mixture was
stirred for 15 min and 4-aminopyridine ( 113 mg, 1.2
mmol) and NEt3 (166 mL, 1.2 mmol) was added and the
reaction mixture was stirred for additional lhr. The
solvents were removed on a rotary evaporator and the
crude compound was purified by silica
gelchromatography (CH2Cl2/Me0H/NH 3) to give the
intermediate l-{4-[3-(2,2-dimethoxyethyl)-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
]phenyl}-3-pyridin-4-ylurea (160 mg, 50 % yield) MS
(ESI) m/z 506. In a one-neck flask equipped with a
reflux condenser were dissolved l-{4-[3-(2,2-
dimethoxyethyl)-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl}
-3-pyridin-4- ylurea (160 mg, 0.32 mmol) in dioxane (2
mL) and HCl (6N, 2 mL). The mixture was heated to 80
oC for 2 hours. The solvents were removed to give the
crude l-{4-[7-morpholin-4-yl-3-(2-
oxo-ethyl)-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]-ph
enyl}-3-pyridin-4-yl-urea (150 mg, 100 % yield) MS
(ESI) m/z 460.3. Example 183 Preparation of 1- {4-
[3-(2-hydroxyethyl)-7-morpholin-4-yl-3H- [1,2,3]
triazolo [4,5-
d]pyrimidin-5-yl]phenyl}-3-pyridin-4-ylurea.
l-{4-[7-morpholin-4-yl-3-(2-oxo-ethyl)-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]-phenyl}-3-pyridi
n-4-yl-urea (150 mg, 0.32 mmol) was dissolved in
methanol ( 1 mL) and Me2NH (2M solution in THF (320
mL, 0.64 mmol), NaBH3CN (40 mg, 0.64 mmol) and ZnCl2
(40 mg, 0.32 mmol) was added. The suspension was
stirred for 24 hours and the solvents were removed in
vacuo. The crude product was dissolved in DMSO (2 mL),
filtered and purified by semi-prep-HPLC using
ACN/water/NH as mobile phase. After combining the
product fractions and solvent removal, the product was
obtained as a white solid. (24 mg, 15 %). MS (ESI) m/z
489.4. Example 184 Preparation of 1- {4-
[3-(2-hydroxyethyl)-7-morpholin-4-yl-3H- [1,2,3]
triazolo [4,5-
d]pyrimidin-5-yl]phenyl}-3-pyridin-3-ylurea. In a
one-neck flask equipped with reflux condenser was
dissolved
l-{4-[3-(2,2-dimethoxyethyl)-7-morpholin-4-yl-3H-[l,2,
3]triazolo[4,5-
d]pyrimidin-5-yl]phenyl}-3-pyridin-3-ylurea (60 mg,
0.1 1 mmol) in dioxane (2 mL) and HCl (6N, 2 mL). The
mixture was heated to 80 0C for 2 hours. The solvents
were removed to give the crude
l-{4-[7-morpholin-4-yl-3-(2-oxo-ethyl)-3H-[l,2,3]triaz
olo[4,5-d]pyrimidin-5-yl]-phenyl}-
3-pyridin-3-yl-urea, which was dissolved in methanol
(2 mL) and added to a stirred solution of NaBH4 (100
mg, 1.58 mmol) in methanol (5 mL). The reaction
mixture was stirred for 15 minutes at 25 C and water
(0.05 mL) was added and stirring was continued for
another 30 minutes. The solvents were evaporated and
the residue was dissolved in DMSO and purified by
preparative HPLC using ACN/water/NH 3-gradients as
eluent to give the
l-{4-[3-(2-hydroxyethyl)-7-morpholin-4-yl-3H-[l,2,3]tr
iazolo[4,5-d]pyrimidin-5-yl]phenyl}-3-pyridin-3-
ylurea as white solid (40 mg, 74 %), MS (ESI) m/z 462.
Example 185 Preparation of 1- {4-
[3-(2-hydroxyethyl)-7-morpholin-4-yl-3H- [1,2,3]
triazolo [4,5-
d]pyrimidin-5-yl]phenyl}-3-(4-methoxyphenyl)urea. To a
stirred solution of 4-[3-(2,2-
dimethoxyethyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]aniline (100
mg, 0.36 mmol) in anhydrous CH Cl (15 mL) was added a
solution of 4-methoxyphenylisocyanate (60 mg, 0.42
mmol) in CH2Cl2 (15 mL) and a catalytic amount of DMAP
( 1 mg). The mixture was stirred for 16 hours. The
solvents were removed in a nitrogen stream and the
crude mixture was dissolved in dioxane (2 mL) and HCl
(6N, 2 mL). The mixture was heated to 80 0C for 2
hours. The solvents were removed to give the crude
l-{4-[7-morpholin-4-yl-3-(2-oxo-ethyl)-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]-phenyl}-3-(4-met
hoxyphenyl)-urea, which was dissolved in methanol (2
mL) and added to a stirred solution OfNaBH (100 mg,
1.58 mmol) in methanol (5 mL). The reaction mixture
was stirred for 15 minutes at 25 C and water (0.05 mL)
was added and stirring was continued for another 30
minutes. The solvents were evaporated and the residue
was dissolved in DMSO and purified by preparative HPLC
using ACN/water/TFA-gradients as eluent to give the
l-{4-[3-(2-hydroxyethyl)-7-morpholin-4-yl-3H-[l,2,3]tr
iazolo[4,5-
d]pyrimidin-5-yl]phenyl}-3-(4-methoxyphenyl)urea as
white solid (28 mg, 24 %), MS (ESI) m/z 491. Example
186 Preparation of 1- {4-
[3-(2-hydroxyethyl)-7-morpholin-4-yl-3H- [1,2,3]
triazolo [4,5- d]pyrimidin-5-yl]phenyl}-3-phenylurea.
To a stirred solution of 4-[3-(2,2-dimethoxyethyl)-7-
morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]aniline (100
mg, 0.36 mmol) in anhydrous CH2Cl2 (15 mL) was added a
solution of phenylisocyanate (50 mg, 0.42 mmol) in
CH2Cl2 (15 mL) and a catalytic amount of DMAP ( 1 mg).
The mixture was stirred for 16 hours. The solvents
were removed in a nitrogen stream and the crude
mixture was dissolved in dioxane (2 mL) and HCl (6N, 2
mL). The mixture was heated to 80 0C for 2 hours. The
solvents were removed to give the crude
l-{4-[7-morpholin-4-yl-3-(2-oxo-ethyl)-3H-[l,2,3]triaz
olo[4,5- d]pyrimidin-5-yl]-phenyl}-3-phenylurea, which
was dissolved in methanol (2 mL) and added to a
stirred solution OfNaBH (100 mg, 1.58 mmol) in
methanol (5 mL). The reaction mixture was stirred for
15 minutes at 25 C and water (0.05 mL) was added and
stirring was continued foranother 30 minutes. The
solvents were evaporated and the residue was dissolved
in DMSO and purified by preparative HPLC using
ACN/water/TFA-gradients as eluent to give the
l-{4-[3-(2-
hydroxyethyl)-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl]phenyl}-3-phenylurea as white solid
(9 mg, 5 %), MS (ESI) m/z 461.
3-(5-Chloro-7-morpholin-4-yl-[l,2,3]triazolo[4,5-d]pyr
imidin-3-ylmethyl)-azetidine- 1-carboxylic acid
tert-butyl ester Step l
3-[(2-Chloro-6-morpholin-4-yl-5-nitro-pyrimidin-4-ylam
ino)-methyl]-azetidine-lcarboxylic acid tert-butyl
ester was prepared from
2,6-dichloro-5-nitro-4-morpholinopyrimidine (1.75 g,
4.5 mmol) and 3-aminomethyl-azetidine-l-carboxylic
acid tert-butyl ester- HCl ( 1 g, 4.5 mmol) following
procedure 1 (step 1) to give the yellow product (1.36
g, 70 % yield); MS (ESI) m/z 429. Step 2
3-[(5-Amino-2-chloro-6-morpholin-4-yl-pyrimidin-4-ylam
ino)-methyl]-azetidine-lcarboxylic acid tert-butyl
ester was prepared by the reduction of
3-[(2-chloro-6-morpholin-4-
yl-5-nitro-pyrimidin-4-ylamino)-methyl]-azetidine-l-ca
rboxylic acid tert-butyl ester (1.3 g, 3.03 mmol)
following procedure 1 (step 2) to give the final
product (1.1 1 g, 93 % yield); MS (ESI) m/z 389 Step 3
3-(5-Chloro-7-morpholin-4-yl-[l,2,3]triazolo[4,5-d]pyr
imidin-3-ylmethyl)-azetidine- 1-carboxylic acid
tert-butyl ester was prepared from
3-[(5-amino-2-chloro-6-morpholin-4-ylpyrimidin-
4-ylamino)-methyl]-azetidine-l -carboxylic acid
tert-butyl ester (1.1 g, 2.76 mmol) and aqueous (0.5N)
NaNO solution ( 11mL, 13 mmol) following procedure 1
(step 3) to give the final product (934 mg, 82 %
yield); MS (ESI) m/z 410.3. Example 187 Preparation of
tert-Butyl 3-{[5-(4-aminophenyl)-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}azetidine-
l-carboxylate. was prepared from 3-
(5-chloro-7-morpholin-4-yl-[l,2,3]triazolo[4,5-d]pyrim
idin-3-ylmethyl)-azetidine-l -carboxylic acid
tert-butyl ester (900 mg, 2.19 mmol)
4-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-
phenylamine (721 mg, 3.29 mmol) following procedure 2
to give the titled product (703 mg, 82% yield). MS
(ESI) m/z 467.3.Example 188 Preparation of tert-butyl
3-[(7-morpholin-4-yl-5-{4- [(phenylcarbamoyl)amino]
phenyl}-3H- [1,2,3] triazolo [4,5-d] pyrimidin-3-
yl)methyl]azetidine-l-carboxylate. To a stirred
solution of tert-butyl 3-{[5-(4-aminophenyl)-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl
]methyl}azetidine-l-carboxylate (680 mg, 1.46 mmol) in
anhydrous CHCI3 (6 mL) was added phenylisocyanate (261
mg, 2.2 mmol) and NEt3 (305 mL, 2.2 mmol). The mixture
was stirred for 18 hours and the solvents were removed
in vacuo to obtain the crude product, which was
purified flash chromatography eluting with Hex/EtOAc
to give tert-butyl 3-[(7-morpholin-4-yl-5-{4-
[(phenylcarbamoyl)amino]phenyl} -3H-[1
,2,3]triazolo[4,5-d]pyrimidin-3-yl)methyl]azetidine-
1- carboxylate (724 mg, 5 1 % yield MS (ESI) m/z
586.4. Example 189 Preparation of
l-{4-[3-(azetidin-3-ylmethyl)-7-morpholin-4-yl-3H-
[1,2,3] triazolo [4,5-d] pyrimidin-5-yl]
phenyl}-3-phenylur ea. tert-Butyl
3-[(7-morpholin-4-yl-
5-{4-[(phenylcarbamoyl)amino]phenyl}-3H-[l,2,3]triazol
o[4,5-d]pyrimidin-3- yl)methyl]azetidine-l
-carboxylate (700 mg, 1.19 mmol). was dissolved CH2Cl
(2 mL) and TFA (917 mL, 11.9 mmol) was added and the
mixture was stirred for 4 hours at 250C, then the
mixture was made basic with NaOH (IN). The product
precipitated as white solid, which was collected by
filtration. The filter cake was washed with CHCI3 ( 1
mL) and the solid was dried in a vacuum oven to give.
(554 mg, 96% yield). MS (ESI) m/z 486.3. Example 190
Preparation of
l-(4-{3-[(l-benzoylazetidin-3-yl)methyl]-7-morpholin-4
-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenyl)-3-phenylu
rea. To a stirred solution of l-{4-[3-
(azetidin-3-ylmethyl)-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl} -3-
phenylurea (60 mg, 0.12 mmol) and NEt (26 mL, 0.19
mmol) in THF ( 1 mL) was added benzoyl chloride (26
mg, 0.19 mmol). The solvents were removed in a
nitrogen stream and the crude mixture was purified by
semi-prep-HPLC (NH3-method) to give the product a
white solid (38 mg, 54%). MS (ESI) m/z 590.4. Example
191 Preparation of
l-(4-{3-[(l-benzylazetidin-3-yl)methyl]-7-morpholin-4-
yl-3H- [1,2,3] triazolo [4,5-d]
pyrimidin-5-yl}phenyl)-3-phenylurea. l-(4-{3-[(l
-Benzoylazetidin-3 -yl)methyl]-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenyl)-3-phenylur
ea (40 mg, 0.08 mmol) was dissolved in methanol ( 1
niL) and benzaldehyde (70 mL, 0.7 mmol), NaBH3CN (40
mg, 0.63 mmol) and ZnCl (40 mg, 0.29 mmol) was added.
The suspension was stirred for 24 hours and the
solvents were removed in vacuo. The crude product was
dissolved in DMSO (2 mL), filtered and purified by
semi-prep-HPLC using ACN/water/NH3 as mobile phase.
After combining the product fractions and solvent
removal, the product was obtained as a white solid.
(27 mg, 47%). MS (ESI) m/z 576.4. Example 192
l-[4-(3-{[l-(4-fluorobenzyl)azetidin-3-yl]methyl}-7-mo
rpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-phenylu
rea was prepared from l-(4-{3-[(lbenzoylazetidin-
3-yl)methyl]-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d
]pyrimidin-5- yl}phenyl)-3-phenylurea (40 mg, 0.08
mmol), 4-fluorobenzaldehyde (81 mg, 0.7 mmol), NaBH CN
(40 mg, 0.63 mmol), and ZnCl (40 mg, 0.29 mmol) as
described in the example above to give the product (24
mg, 42% yield); MS (ESI) m/z 594. Example 193
l-[4-(7-Morpholin-4-yl-3-{[l-(4-pyridin-4-ylbenzyl)aze
tidin-3-yl]methyl}-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-phenylu
rea was prepared from l-(4-{3-[(lbenzoylazetidin-
3-yl)methyl]-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d
]pyrimidin-5- yl}phenyl)-3-phenylurea (40 mg, 0.08
mmol), 4-(4-formylphenyl)-pyridine (120 mg, 0.7 mmol),
NaBH3CN (40 mg, 0.63 mmol), and ZnCl2 (40 mg, 0.29
mmol) as described in the example above to give the
product (26 mg, 36% yield); MS (ESI) m/z 653. Example
194
l-(4-{3-[(l-{4-[3-(Dimethylamino)propoxy]benzyl}azetid
in-3-yl)methyl]-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl
}phenyl)-3-phenylurea was prepared from
l-(4-{3-[(l-benzoylazetidin-3-yl)methyl]-7-morpholin-4
-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl}phenyl)-3-phenylurea (40 mg, 0.08
mmol), 4-(3-dimethylaminopropoxy)- benzaldehyde (136
mg, 0.7 mmol), NaBH3CN (40 mg, 0.63 mmol), and ZnCl2
(40 mg, 0.29 mmol) as described in the example above
to give the product (40 mg, 54% yield). MS (ESI) m/z
677.Example 195
3-[7-Morpholin-4-yl-3-(2-piperidin-l-ylethyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5- yl]phenol was
prepared from
5-chloro-7-morpholin-4-yl-3-(2-piperidin-l-yl-ethyl)-3
H- [l,2,3]triazolo[4,5-d]pyrimidine (150 mg, 0.42
mmol) and (3-hydroxyphenyl)-boronic acid (89 mg, 0.64
mmol) following procedure 2 to give the off-white
product (43 mg, 24 % yield); MS (ESI) m/z 410.4.
Example 196
3-[7-Morpholin-4-yl-3-(2-pyridin-2-yl-ethyl)-3H-[l,2,3
]triazolo[4,5-d]pyrimidin-5- yl]-phenol was prepared
from
5-chloro-7-morpholin-4-yl-3-(2-pyridin-2-yl-ethyl)-3H-
[l,2,3]triazolo[4,5-d]pyrimidine (80 mg, 0.23 mmol)
and (3-hydroxyphenyl)-boronic acid (48 mg, 0.35 mmol)
following procedure 2 to give the off-white product
(52 mg, 56 % yield); MS (ESI) m/z 404.4. N-9-benzyl
series. Example 197
4-Chloro-7V-(4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-
3 H-[l,2,3]triazolo[4,5-
d]pyrimidin-3-yl]methyl}phenyl)benzamide was prepared
from 4-chloro-N-[4-(5-chloro-7-
morpholin-4-yl-[l,2,3]triazolo[4,5-d]pyrimidin-3-ylmet
hyl)-phenyl]-benzamide (150 mg, 0.31 mmol) and
(3-hydroxyphenyl)-boronic acid (64 mg, 0.46 mmol)
following procedure 2 to give the off-white product
(30 mg, 18 % yield); MS (ESI) m/z 542.3. Example 198
Step l Preparation of
l-{4-[7-morpholin-4-yl-3-(tetrahydro-2 H-pyran-4-yl)-3
H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl}-3-pyridin
-4-ylurea. Starting from 2,6-dichloro-
5-nitro-4-morpholino-pyrimidine (1.127 g, 4.1 mmol)
and 4-amino-tetrahydropyran (500 mg, 4.1 mmol) and
following Procedure 1 (Step 1),
5-chloro-7-morpholin-4-yl-3-(tetrahydro-2H-pyran-
4-yl)-3H-[l,2,3]triazolo[4,5-d]pyrimidine was isolated
as yellow solid. The product was found to be pure
enough for further transformations. Yield: 700 mg,
52%; mp 142C; MS (ESI) m/z 325.2. Step 2 Starting from
5-chloro-7-morpholin-4-yl-3-(tetrahydro-2H-pyran-4-yl)
-3H- [l,2,3]triazolo[4,5-d]pyrimidine (648 mg, 2 mmol)
and 4-aminophenyl boronic acid (301.4 mg,2.2 mmol) and
following Procedure 2,
5-(4-amino-phenyl)-7-morpholin-4-yl-3-(tetrahydro-2Hpy
ran- 4-yl)-3H-[l,2,3]triazolo[4,5-d]pyrimidine was
isolated as tan colored solid. Yield: 450 mg 59%;
(M+H) 382. Step 3 Starting from
5-(4-amino-phenyl)-7-morpholin-4-yl-3-(tetrahydro-2H-p
yran-4-yl)-3H- [l,2,3]triazolo[4,5-d]pyrimidine and
following the procedure as outlined in Example 182,
l-{4-
[7-morpholin-4-yl-3-(tetrahydro-2H-pyran-4-yl)-3H-[l,2
,3]triazolo[4,5-d]pyrimidin-5-
yl]phenyl}-3-pyridin-4-ylurea was isolated. The
product was purified by silica gel column
chromatography by eluting with 10% MeOH, 90% ethyl
acetate, and NH4OH (10 ml/1). The white solid isolated
was suspended in MeOH/HCl and the HCl salt of the
product was isolated. Yield. 180 mg, 80%; mp 332 0C;
m/z 502.4. Example 199 Step l Preparation of 1-
[4-(3-methyl-7-morpholin-4-yl-3H- [1,2,3] triazolo
[4,5-d]pyrimidin- 5-yl)phenyl]-3-pyridin-3-ylurea.
Starting from
2,6-dichloro-5-nitro-4-morpholino-pyrimidine (2.75 g,
10 mmol) and methylamine in THF solution (2.5 ml, 10
mmol) and following the Procedure 1 (step 1),
5-chloro-3-methyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5-d]pyrimidine was isolated as yellow solid. The
product was found to be pure enough for further
transformations. Yield: 1.3 g, 51%; mp 168 0C; MS
(APCI) m/z 255.2. Step 2 Starting from
5-chloro-3-methyl-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidine (1.3 g, 5.1 mmol) and
4-aminophenylpinacolyl borane (2.2 g, 10 mmol)
following the procedure as outlined in Scheme 2,
4-(3-methyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]
pyrimidin-5- yl)aniline was isolated as brown solid
after purifying the crude material by SiO column
chromatography eluting it with 75% EtOAc:Hex. Yield:
900 mg, 56%; mp 153 0C; MS (ESI) m/z 312.3. Step 3
Starting from 4-(3-methyl-7-morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5- yl)aniline (60 mg,
0.19 mmol) and 3-pyridylisocyanate (25 mg, 0.20 mmol)
and following the procedure as outlined in Example 39,
l-[4-(3-methyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5
- d]pyrimidin-5-yl)phenyl]-3-pyridin-3-ylurea was
isolated as solid. The solid was suspended indiethyl
ether and filtered. It was found to be pure enough.
Yield: 60 mg, 72%; mp 272 0C; m/z 432.46. Example 200
Preparation of 1- [4-(3-methyl-7-morpholin-4-yl-3H-
[1,2,3] triazolo [4,5-d]pyrimidin-
5-yl)phenyl]-3-(2-thienyl)urea. Starting from
4-(3-methyl-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)aniline (60 mg,
0.19 mmol) and 2-thienylisocyanate (20 mg, 0.20 mmol)
and following the procedure as outlined in Example 40,
l-[4-(3-methyl-7- morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-(2-thien
yl)urea was isolated as white solid. Yield: 62 mg,
72%; mp 182 0C; m/z 437.5. Example 201 Preparation of
1- [4-(3-methyl-7-morpholin-4-yl-3H- [1,2,3] triazolo
[4,5-d] pyrimidin- 5-yl)phenyl]-3-(3-thienyl)urea.
Starting from 4-(3-methyl-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)aniline (40 mg,
0.12 mmol) and 3-thienylisocyanate (20 mg, 0.20 mmol)
and following the procedure as outlined in Example
142, l-[4-(3-methyl-7- morpholin-4-yl-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-(3-thien
yl)urea was isolated as white solid. Yield: 20 mg,
38%; mp 272 0C; m/z 437.5. Example 202 Preparation of
3-{3- [4-(dimethylamino)butyl] -7-morpholin-4-yl-3 H-
[1,2,3] triazolo [4,5-d] pyrimidin-5-yl}phenol. Step 1
2-Chloro-N-(4,4-diethoxybutyl)-6-morpholino-5-nitropyr
imidin-4-amine was prepared from
2,6-dichloro-5-nitro-4-morpholino-pyrimidine (397 mg,
1.43 mmol) and 4,4- diethoxybutan-1 -amine (322 mg, 2
mmol) following procedure 1 (step 1) to give the final
product (513 mg, 89 % yield); MS (ESI) m/z 404.3. Step
2 2-Chloro-N
4-(4,4-diethoxybutyl)-6-morpholino-pyrimidine-4,5-diam
ine was prepared by the reduction of
2-chloro-N-(4,4-diethoxybutyl)-6-morpholino-5-nitropyr
imidin-4-amine (513 mg, 1.3 mmol) following procedure
1 (step 2) to give the final product (354 mg, 75 %
yield); MS (ESI) m/z 374.6.Step 3
4-(5-Chloro-3-(4,4-diethoxybutyl)-3H- [1,2,3] triazolo
[4,5-d] pyrimidin-7- yl)morpholine was prepared from
2-chloro-N4-(4,4-diethoxybutyl)-6-morpholino-pyrimidin
e- 4,5-diamine (396 mg, 1.1 mmol) and aqueous (0.5N)
NaNO solution (4 rnL, 2 mmol) following procedure 1
(step 3) to give the final product (270 mg, 64%
yield); MS (ESI) m/z 385.2. Step 4
3-(3-(4,4-diethoxybutyl)-7-morpholino-3H- [1,2,3]
triazolo [4,5-d] pyrimidin-5-yl)- phenol was prepared
from
4-(5-chloro-3-(4,4-diethoxybutyl)-3H-[l,2,3]triazolo[4
,5- d]pyrimidin-7-yl)morpholine (270 mg, 0.7 mmol) and
3-hydroxyphenyl boronic acid (193 mg, 1.4 mmol)
following procedure 2 to give the final product (285
mg, 92% yield). MS (ESI) m/z 443.3. Step To a solution
of
3-(3-(4,4-diethoxybutyl)-7-morpholino-3H-[l,2,3]triazo
lo[4,5- d]pyrimidin-5-yl)-phenol (339 mg, 0.77 mmol)
in EtOH (10 mL) was added 6N HCl (5 mL), and the
resulting mixture was heated at 70 0C for 6h. The
mixture was cooled to room temperature, and extracted
with EtOAc. Removal of solvent gave the product
4-(5-(3-hydroxyphenyl)-7-
morpholino-3H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl)but
anal (255 mg, 90% yield). MS (ESI) m/z 369.5. Step 6
4-(5-(3-hydroxyphenyl)-7-morpholino-3H-[
1,2,3]triazolo[4,5-d]pyrimidin-3-yl)butanal (26 mg,
0.07 mmol) was dissolved in methanol ( 1 mL) and
dimethylamine (2M in THF, 0.14 mL, 0.28 mmol), NaBH3CN
(9 mg, 0.14 mmol) and ZnCl2 (19 mg, 0.14 mmol) was
added. The suspension was stirred for 24 hours and the
solvents were removed in vacuo. The crude product was
dissolved in DMSO (2 mL), filtered and purified by
semi-prep-HPLC using ACN/water/NH 3 as mobile phase.
After combining the product fractions and solvent
removal, the product 3-
{3-[4-(dimethylamino)butyl]-7-morpholin-4-yl-3
H-[1,2,3]triazolo[4,5- d]pyrimidin-5-yl}phenol was
obtained as a white solid (9 mg, 37% yield). MS (ESI)
m/z 398.3. Example 203 3-
{3-[4-(Methylamino)butyl]-7-morpholin-4-yl-3H-[1,2,3]t
riazolo[4,5-d]pyrimidin-5- yl}phenol was prepared from
4-(5-(3-hydroxyphenyl)-7-morpholino-3 H-[l
,2,3]triazolo[4,5- d]pyrimidin-3-yl)butanal (26 mg,
0.07 mmol), methylamine (2M in THF, 0.14 mL, 0.28
mmol),NaBH CN (9 mg, 0.14 mmol) and ZnCl (19 mg, 0.14
mmol) as described in the example above to give the
product (8 mg, 35% yield); MS (ESI) m/z 384.3. Example
204 3-[3-(4-Aminobutyl)-7-morpholin-4-yl-3 H- [1,2,3]
triazolo [4,5-d] pyrimidin-5- yl]phenol was prepared
from 4-(5-(3-hydroxyphenyl)-7-morpholino-3 H-[l
,2,3]triazolo[4,5- d]pyrimidin-3-yl)butanal (26 mg,
0.07 mmol), ammonium hydroxide (30%, 0.2 mL), NaBH3CN
(9 mg, 0.14 mmol) and ZnCl (19 mg, 0.14 mmol) as
described in the example above to give the product (4
mg, 10% yield); MS (ESI) m/z 370.3. Example 205
3-[7-Morpholin-4-yl-3-(4-pyrrolidin-l-ylbutyl)-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5- yl]phenol was
prepared from 4-(5-(3-hydroxyphenyl)-7-morpholino-3
H-[l,2,3]triazolo[4,5- d]pyrimidin-3-yl)butanal (26
mg, 0.07 mmol), pyrrolidine (13 mg, 0.28 mmol),
NaBH3CN (9 mg, 0.14 mmol) and ZnCl2 (19 mg, 0.14 mmol)
as described in the example above to give the product
(12 mg, 48% yield); MS (ESI) m/z 424.4. Example 206
3-{3-[4-(4-Benzylpiperazin-l-yl)butyl]-7-morpholin-4-y
l-3 H-[l,2,3]triazolo[4,5- d]pyrimidin-5-yl}phenol was
prepared from 4-(5-(3-hydroxyphenyl)-7-morpholino-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl)butanal (26 mg,
0.07 mmol), 1-benzylpiperazine (45 mg, 0.28 mmol),
NaBH3CN (9 mg, 0.14 mmol) and ZnCl2 (19 mg, 0.14 mmol)
as described in the example above to give the product
(15 mg, 47% yield); MS (ESI) m/z 515.4. Example 207
Preparation of
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3 H-[l,2,3]
triazolo [4,5-
d]pyrimidin-3-yl]methyl}-7V-methylbenzamide. To a
suspension of 4-{[5-(3-hydroxyphenyl)-
7-morpholin-4-yl-3/f-[l,2,3]triazolo[4,5-d]pyrimidin-3
-yl]methyl}benzoic acid (26 mg, 0.06 mmol) in CH2Cl2
(2 mL) was added oxalyl chloride (2M in CH2Cl2, 0.3
mL, 0.6 mmol), followed by addition of 1 drop of DMF.
The resulting mixture was stirred at room temperature
for Ih, then concentrated in vacuo. The resulting
residue (acid chloride) was then dissolved in 2 mL
THF, and triethylamine (18 mg, 0.18 mmol), then
methylamine (2M in THF, 0.3 mL, 0.6 mmol) were added.
The resulting mixture was stirred at room temperature
overnight and the solvents were removed in vacuo. The
crude product was dissolved in DMSO (2 mL), filtered
and purified by semi-prep-HPLC using ACN/water/NH3 as
mobile phase. After combining theproduct fractions and
solvent removal, the title compound was obtained as a
white solid (18 mg, 54% yield). MS (ESI) m/z 446.2.
Example 208 Preparation of tert-buty\
4-[(4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzoyl)am
ino]piperidine-l-carboxylate was prepared from
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3- yl]methyl}benzoic
acid (26 mg, 0.06 mmol) and 4-amino-l-Boc-piperidine
(36 mg, 0.18 mmol) as described in the example above
to give the product ( 11.7 mg, 27% yield); MS (ESI)
m/z 615.3. Example 209 Preparation of tert-buty\
[l-(4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3 H-
[1,2,3] triazolo [4,5-d] pyrimidin-3-yl]
methyl}benzoyl)piperidin-4-yl] carbamate was prepared
from 4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3- yl]methyl}benzoic
acid (26 mg, 0.06 mmol) and 4-amino-l-Boc-piperidine
(36 mg, 0.18 mmol) as described in the example above
to give the product (16.3 mg, 37% yield); MS (ESI) m/z
615.5. Example 210 Preparation
of7V-(2-acetamidoethyl)-4-{[5-(3-hydroxyphenyl)-7-morp
holin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzamide
was prepared from 4-{[5-(3-
hydroxyphenyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5
-d]pyrimidin-3-yl]methyl}benzoic acid (26 mg, 0.06
mmol) and N-acetylethylene-diamine (19 mg, 0.18 mmol)
as described in the example above to give the product
(14.3 mg, 38% yield); MS (ESI) m/z 517.3. Example 211
Preparation of
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3 H-[l,2,3]
triazolo [4,5-
d]pyrimidin-3-yl]methyl}-7V-(3-pyrrolidin-l-ylpropyl)b
enzamide was prepared from 4- {[5-
(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5-d]pyrimidin-3-yl]methyl}benzoic acid (26 mg, 0.06
mmol) and l-(3-aminopropyl)pyrrolidine (23 mg, 0.18
mmol) as described in the example above to give the
product (23.2 mg, 59% yield); MS (ESI) m/z 543.4. 



Example 212 Preparation
of7V-benzyl-4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3
H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzamide.
was prepared from
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzoic
acid (26 mg, 0.06 mmol) and benzylamine (19 mg, 0.18
mmol) as described in the example above to give the
product (12 mg, 31% yield); MS (ESI) m/z 522.3.
Example 213 Preparation of
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-
d]pyrimidin-3-yl]methyl}-7V-(2-pyrrolidin-l-ylethyl)be
nzamide was prepared from 4-{[5-(3-
hydroxyphenyl)-7-morpholin-4-yl-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzoic
acid (26 mg, 0.06 mmol) and
l-(2-aminoethyl)pyrrolidine (21 mg, 0.18 mmol) as
described in the example above to give the product
(17.5 mg, 45% yield); MS (ESI) m/z 529.5. Example 214
Preparation of TV-[2-(dimethylamino)ethyl]
-4-{[5-(3-hydroxyphenyl)-7-morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benz
amide was prepared from 4-{[5-(3-
hydroxyphenyl)-7-morpholin-4-yl-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzoic
acid (26 mg, 0.06 mmol) and
N,N-dimethylethylenediamine (15 mg, 0.18 mmol) as
described in the example above to give the product (
13.7 mg, 37% yield); MS (ESI) m/z 503 .3 . Example 215
Preparation of TV-[3-(dimethylamino)propyl] -4-{
[5-(3-hydroxyphenyl)-7-morpholin-
4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}be
nzamide was prepared from 4-{[5-(3-
hydroxyphenyl)-7-morpholin-4-yl-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzoic
acid (26 mg, 0.06 mmol) and 3-(dimethylamino)-l
-propylamine (18 mg, 0.18 mmol) as described in the
example above to give the product (18.8 mg, 50%
yield); MS (ESI) m/z 517.3. Example 216 Preparation of
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-
d]pyrimidin-3-yl]methyl}-iV-pyridin-3-ylbenzamide was
prepared from 4-{[5-(3-
hydroxyphenyl)-7-morpholin-4-yl-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzoic
acid (26 mg, 0.06 mmol) and 3-aminopyridine (17 mg,
0.18 mmol) as described in the example above to give
the product (18.4 mg, 49% yield); MS (ESI) m/z 509.3.
Example 217 Preparation
of7V-(4-fluorophenyl)-4-{[5-(3-hydroxyphenyl)-7-morpho
lin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzamide
was prepared from 4-{[5-(3-
hydroxyphenyl)-7-morpholin-4-yl-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzoic
acid(26 mg, 0.06 mmol) and 4-fluoroaniline (19 mg,
0.18 mmol) as described in the example above to give
the product (18.2 mg, 58% yield); MS (ESI) m/z 526.5.
Example 218 tert-Butg \ 4-{4- [(4-{
[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3 H-[1,2,3]
triazolo [4,5-
d]pyrimidin-3-yl]methyl}benzoyl)amino]phenyl}piperazin
e-l-carboxylate was prepared from
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3- yl]methyl}benzoic
acid (26 mg, 0.06 mmol) and tert-butyl
4-(4-aminophenyl)piperazine-lcarboxylate (50 mg, 0.18
mmol) as described in the example above to give the
product (24.1 mg, 50% yield); MS (ESI) m/z 692.7.
Example 219 Preparation
of7V-ethyl-4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3
H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzamide
was prepared from 4-{[5-(3-
hydroxyphenyl)-7-morpholin-4-yl-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzoic
acid (26 mg, 0.06 mmol) and ethylamine (2M in THF,
0.09 mL, 0.18 mmol) as described in the example above
to give the product ( 11.9 mg, 43% yield); MS (ESI)
m/z 460.4. Example 220 Preparation
of7\yV-diethyl-4-{[5-(3-hydroxyphenyl)-7-morpholin-4-y
l-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzamide
was prepared from 4-{[5-(3-
hydroxyphenyl)-7-morpholin-4-yl-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzoic
acid (26 mg, 0.06 mmol) and diethylamine (2M in THF,
0.09 mL, 0.18 mmol) as described in the example above
to give the product (15.1 mg, 52% yield); MS (ESI) m/z
488.5. Example 221 Preparation
of7V-cyclopropyl-4-{[5-(3-hydroxyphenyl)-7-morpholin-4
-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzamide
was prepared from 4-{[5-(3-
hydroxyphenyl)-7-morpholin-4-yl-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzoic
acid (26 mg, 0.06 mmol) and cyclopropylamine (10 mg,
0.18 mmol) as described in the example above to give
the product (7.7 mg, 27% yield); MS (ESI) m/z 472.5.
Example 222 Preparation
of7V-frt-butyl-4-{[5-(3-hydroxyphenyl)-7-morpholin-4-y
l-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzamide
was prepared from 4-{[5-(3-
hydroxyphenyl)-7-morpholin-4-yl-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzoic
acid(26 mg, 0.06 mmol) and t-butylamine (13 mg, 0.18
mmol) as described in the example above to give the
product (17.7 mg, 61% yield); MS (ESI) m/z 488.5.
Example 223 Preparation of
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-
d]pyrimidin-3-yl]methyl}-7V-(2-phenylethyl)benzamide
was prepared from 4-{[5-(3-
hydroxyphenyl)-7-morpholin-4-yl-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzoic
acid (26 mg, 0.06 mmol) and phenethylamine (22 mg,
0.18 mmol) as described in the example above to give
the product (19.7 mg, 61% yield); MS (ESI) m/z 536.5.
Example 224 Preparation of
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-
d]pyrimidin-3-yl]methyl}-7V-[(lS)-l-phenylethyl]benzam
ide was prepared from 4-{[5-(3-
hydroxyphenyl)-7-morpholin-4-yl-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzoic
acid (26 mg, 0.06 mmol) and
(s)-(-)-a-methylbenzylamine (22 mg, 0.18 mmol) as
described in the example above to give the product
(19.8 mg, 62% yield); MS (ESI) m/z 536.5. Example 225
Preparation of
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-
d]pyrimidin-3-yl]methyl}-7V-[2-(l
H-indol-3-yl)ethyl]benzamide was prepared from
4-{[5-(3- hydroxyphenyl)-7-morpholin-4-yl-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzoic
acid (26 mg, 0.06 mmol) and tryptamine (29 mg, 0.18
mmol) as described in the example above to give the
product (15.3 mg, 37% yield); MS (ESI) m/z 575.5.
Example 226 Preparation
of7V-(2-hydroxy-2-phenylethyl)-4-{[5-(3-hydroxyphenyl)
-7-morpholin-
4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}be
nzamide was prepared from 4-{[5-(3-
hydroxyphenyl)-7-morpholin-4-yl-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzoic
acid (26 mg, 0.06 mmol) and 2-amino-l-phenylethanol
(25 mg, 0.18 mmol) as described in the example above
to give the product (16.9 mg, 51% yield); MS (ESI) m/z
552.5. Example 227 Preparation of
3-{7-morpholin-4-yl-3- [4-(piperidin-
l-ylcarbonyl)benzyl] -3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenol was
prepared from 4-{[5-(3-hydroxyphenyl)-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl
]methyl}benzoic acid (26 mg, 0.06mmol) and piperidine
(15 mg, 0.18 mmol) as described in the example above
to give the product (17.2 mg, 57% yield); MS (ESI) m/z
500.5. Example 228 Preparation of
3-{7-morpholin-4-yl-3-[4-(pyrrolidin-l-ylcarbonyl)benz
yl]-3 H- [l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenol
was prepared from 4- {[5-(3-hydroxyphenyl)-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl
]methyl}benzoic acid (26 mg, 0.06 mmol) and
pyrrolidine (13 mg, 0.18 mmol) as described in the
example above to give the product (15.4 mg, 53%
yield); MS (ESI) m/z 486.5. Example 229 Preparation of
3-(7-morpholin-4-yl-3-{4-[(4-phenylpiperazin-l-yl)carb
onyl]benzyl}-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenol was
prepared from 4-{[5-(3-hydroxyphenyl)-7-
morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl
]methyl}benzoic acid (26 mg, 0.06 mmol) and
1-phenylpiperazine (29 mg, 0.18 mmol) as described in
the example above to give the product (25.8 mg, 62%
yield); MS (ESI) m/z 577.5. Example 230 Preparation
of7V-(2-furylmethyl)-4-{[5-(3-hydroxyphenyl)-7-morphol
in-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzamide
was prepared from 4-{[5-(3-
hydroxyphenyl)-7-morpholin-4-yl-3H-[1,2,3]triazolo[4,5
-d]pyrimidin-3-yl]methyl}benzoic acid (26 mg, 0.06
mmol) and furfurylamine (17 mg, 0.18 mmol) as
described in the example above to give the product
(17.6 mg, 57% yield); MS (ESI) m/z 512.5. Example 231
Preparation of
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-
d]pyrimidin-3-yl]methyl}-7V-[2-(l
H-imidazol-5-yl)ethyl]benzamide was prepared from
4-{[5-
(3-hydroxyphenyl)-7-morpholin-4-yl-3H-[l,2,3]triazolo[
4,5-d]pyrimidin-3-yl]methyl}benzoic acid (26 mg, 0.06
mmol) and histamine (20 mg, 0.18 mmol) as described in
the example above to give the product (6.4 mg, 17%
yield); MS (ESI) m/z 526.5. Example 232 Preparation of
tert-buty\
{5-[3-(hydroxymethyl)phenyl]-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl} acetate was
prepared from tert-butyi {5-chloro-7-
morpholin-4-yl-3H-[l,
2,3]triazolo[4,5-d]pyrimidin-3-yl} acetate (268 mg,
0.76 mmol) and 3-hydroxymethylphenyl boronic acid (173
mg, 1.14 mmol) following procedure 2 to give the
product as off-white solid (208 mg, 64% yield). MS
(ESI) m/z 427.4. Example 233 Preparation of tert-buty\
[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]acetate was
prepared from tert-butyi {5-chloro-7- morpholin-4-yl-3
H-[l, 2,3]triazolo[4,5-d]pyrimidin-3-yl} acetate (268
mg, 0.76 mmol) and 3- hydroxyphenyl boronic acid (157
mg, 1.14 mmol) following procedure 2 to give the
product as off-white solid (98 mg, 32% yield). MS
(ESI) m/z 413.4. Example 234 Preparation of tert-buty\
(7-morpholin-4-yl-5-{4-[(pyridin-4-
ylcarbamoyl)amino]phenyl}-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl)acetate. A
mixture of 4-aminopyridine (120 mg, 1.28 mmol),
4-isocyanatophenylboronic acid pinacol ester (245 mg,
1 mmol) and triethylamine (0.2 mL, 1.28 mmol) in DME
(2 mL) was stirred at room temperature for 2h. To the
mixture were then added tert-butyi
{5-chloro-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl} acetate (230 mg,
0.64 mmol), Pd(PPh3)4 (37 mg) and 2M Na CO (1.3 mL).
The resulting mixture was heated at 130 0C for 30 min
in the microwave, and then cooled to room temperature.
Work-up and purification according procedure 2 to give
the title product (98 mg, 30% yield). MS (ESI) m/z
532.1. Example 235 Preparation of 2-{5- [3-(hydr
oxymethyl)phenyl] -7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl}-7V-pyridin-3-yla
cetamide. A mixture of {5-[3-
(hydroxymethyl)phenyl]-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl}acetic acid (22
mg, 0.06 mmol), EDCI (23 mg, .12 mmol) and
3-aminopyridine ( 11 mg, 0.12 mmol) in acetonitrile (2
mL) was stirred at room temperature overnight. Solvent
was removed in vacuum, and the residue was subjected
to HPLC separation to give the product as off-white
solid (17.6 mg, 52% yield). MS (ESI) m/z 447.1.
Example 236 Preparation of 2-{5-
[3-(hydroxymethyl)phenyl] -7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl}-7V-methylacetami
de was prepared from {5-[3-
(hydroxymethyl)phenyl]-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl}acetic acid(22
mg, 0.06 mmol) and methylamine (8 mg, 0.12 mmol) as
described in the example above to give the product as
off-white solid (4 mg, 12% yield). MS (ESI) m/z 384.2.
Example 237 Preparation of 2-{5-
[3-(hydroxymethyl)phenyl] -7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl}acetamide was
prepared from {5-[3-
(hydroxymethyl)phenyl]-7-morpholin-4-yl-3H-[l,2,3]tria
zolo[4,5-d]pyrimidin-3-yl}acetic acid (22 mg, 0.06
mmol) and ammonium hydrochloride (7 mg, 0.12 mmol) as
described in the example above to give the product as
off-white solid (3 mg, 10% yield). MS (ESI) m/z 370.2.
Example 238 Preparation of 7V-(4-fluorophenyl)-2-
{5-[3-(hydroxymethyl)phenyl] -7-morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl}acetamide
was prepared from {5-[3-
(hydroxymethyl)phenyl]-7-morpholin-4-yl-3H-[l,2,3]tria
zolo[4,5-d]pyrimidin-3-yl}acetic acid (22 mg, 0.06
mmol) and 4-fluroaniline (13 mg, 0.12 mmol) as
described in the example above to give the product as
off-white solid (10.2 mg, 29% yield). MS (ESI) m/z
464.1. Example 239 Preparation of
TV-[2-(dimethylamino)ethyl] -2-{5-
[3-(hydroxymethyl)phenyl] -7- morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl}acetamide was
prepared from {5-[3-
(hydroxymethyl)phenyl]-7-morpholin-4-yl-3H-[l,2,3]tria
zolo[4,5-d]pyrimidin-3-yl}acetic acid (22 mg, 0.06
mmol) and N,N-dimethylethylenediamine ( 11 mg, 0.12
mmol) as described in the example above to give the
product as off-white solid (5.6 mg, 17% yield). MS
(ESI) m/z 441.2. Example 240 Preparation of
{5-[3-(hydroxymethyl)phenyl] -7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl} acetic acid. To
a solution of tert-butyl {5-[3-
(hydroxymethyl)phenyl]-7-morpholin-4-yl-3H-[l,
2,3]triazolo[4,5-d]pyrimidin-3-yl} acetate (180 mg,
0.42 mmol) in CH Cl (5 mL) was added TFA (2 mL), and
the resulting mixture was stirred at room temperature
for 5h. The solvent was removed under reduced
pressure, and the residue was subjected to HPLC
separation to give the title product as off-white
solid (136 mg, 87% yield), MS (ESI) m/z 371.1. Example
241 Preparation of methyl
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzoate.
A mixture of methyl 4-[(5-chloro-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl)methyl]benzoate
(748 mg, 1.9 mmol), 3- hydroxyphenylboronic acid (400
mg, 2.9 mmol), Pd(PPh3)4 ( 112 mg), DME (6 mL) and 2M
Na CO (3 mL) was heated at 140 0C for 30 min in the
microwave, and then cooled to room temperature.
Work-up and purification according procedure 2 to give
the title product as offwhite solid (722 mg, 84%
yield). MS (ESI) m/z 447.3. HRMS: calculated for
C23H22N6O4 + H+, 447.17753; found (ESI, [M+H]+
Observed), 447.1769. Example 242 Preparation of
4-{[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5- d]pyrimidin-3-yl]methyl}benzoic
acid. To a solution of methyl
4-{[5-(3-hydroxyphenyl)-7- morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzoate
(641 mg, 1.44 mmol) in THF (10 mL) and MeOH (10 mL)
was added IN NaOH (4.3 mL), and the resulting mixture
was heated at 70 0C for 5h. The reaction mixture was
cooled to room temperature, and adjusted pH to 2-3 by
addition of IN HCl. The mixture was concentrated under
reduced pressure, and the residue was treated with
water. The resulting solid was collected by filtration
to give the title compound as off-white solid (616 mg,
99% yield). MS (ESI) m/z 433.3; HRMS: calculated for
C22H20N6O4 + H+, 433.16188; found (ESI, [M+H]+
Observed), 433.1612. Example 243 Preparation of methyl
4-({5-[3-(hydroxymethyl)phenyl]-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl}methyl)benzoate.
A mixture of methyl 4-[(5-chloro-7- morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl)methyl]benzoate
(450 mg, 1.2 mmol), 3- hydroxymethylphenylboronic acid
(264 mg, 1.7 mmol), Pd(PPh3)4 (67 mg), DME (6 mL) and
2M Na2CO3 (2.5 mL) was heated at 140 0C for 30 min in
the microwave, and then cooled to room temperature.
Work-up and purification according procedure 2 to give
the title product as off-white solid (168 mg, 31%
yield). MS (ESI) m/z 461.5; HRMS: calculated for
C24H24N6O4 + H+, 461.19318; found (ESI, [M+H]+
Observed), 461.1932. Example 244 Preparation of methyl
4-{[5-(3-fluoro-5-hydroxyphenyl)-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]methyl}benzoate
was prepared from methyl 4-[(5-chloro-
7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-3-
yl)methyl]benzoate (200 mg, 0.52 mmol) and
3-fluoro-5-hydroxyphenylboronic acid (120 mg, 0.77
mmol) as described in the exampleabove to give the
product as off-white solid (124 mg, 52% yield). MS
(ESI) m/z 465.1. HRMS: calculated for C23H2IFN6O4 +
H+, 465.1681 1; found (ESI, [M+H]+ Observed),
465.1679. Example 245 Preparation of
[5-(3-hydroxyphenyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5- d]pyrimidin-3-yl] acetic acid.
To a solution of tert-butyi
[5-(3-hydroxyphenyl)-7-morpholin-4-
yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-3-yl] (50 mg,
0.12 mmol) in CH2Cl2 (5 mL) was added TFA (2 mL), and
the resulting mixture was stirred at room temperature
for 5h. The solvent was removed under reduced
pressure, and the residue was subjected to HPLC
separation to give the title product as off-white
solid (27 mg, 62% yield). MS (ESI) m/z 357.2; HRMS:
calculated for Ci6Hi6N6O4 + H+, 357.13058; found (ESI,
[M+H]+ Observed), 357.1308. Example 246 Preparation of
l-{4-[(2,2-dimethylhydrazino)carbonyl]phenyl}-3-[4-(3-
ethyl-7- morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]urea.
The compound was prepared as described in examples
above using 4-(3-(4-(3-ethyl-7-morpholino-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)ureido)ben
zoic acid (100 mg, 0.2 mmol), N5Ndimethylhydrazine (40
mL, 0.52 mmol) and NEt3 (60 mL, 0.40 mmol), HOBT (54
mg, 0.40 mmol) and EDCI (80 mg, 0.40 mmol) in
anhydrous THF (2 mL). The solvents were removed in a
N2-stream and the crude mixture was purified by
semi-prep-HPLC (NH -method) to give 1-
{4-[(2,2-dimethylhydrazino)carbonyl]phenyl}-3-[4-(3-et
hyl-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]urea (10
mg, 10 % yield), MS (ESI) m/z 531.2. Example 247
Preparation of 1- [4-(3-ethyl-7-morpholin-4-yl-3 H-
[1,2,3] triazolo [4,5-d] pyrimidin-5-
yl)phenyl]-3-(4-nitrophenyl)urea. To the
4-(3-ethyl-7-morpholino-3 H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)aniline (300 mg, 0.917 mmol) in CHCl3
(8 mL) was added Et3N, stirred for 15 min. and added
l-isocyanato-4-nitrobenzene (227 mg, 1.38 mmol). The
mixture was stirred overnight then filtered and
purified by silica gel chromatography using EtOAc :Hex
( 1:1) to give
l-(4-(3-ethyl-7-morpholino-3H-[l,2,3]triazolo[4,5-d]py
rimidin-5-yl)phenyl)-3-(4- nitrophenyl)urea (280 mg,
62% yield) as a beige solid, MS (ESI) m/z = 490.2.
Example 248 Preparation of
l-(4-aminophenyl)-3-[4-(3-ethyl-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]urea. To
the mixture
l-(4-(3-ethyl-7-morpholino3H-[l,2,3]triazolo[4,5-d]pyr
imidin-5-yl)phenyl)-3-(4-nitrophenyl)urea (950 mg,
1.94 mmol), MeOH (30 niL), THF (10 niL), and CH2C12
(10 niL) was added Raney nickel (2.38 g.) then
Hydrazine. H O (475 mg, 9.48 mmol). The mixture was
stirred for 15 min. then filtered, evaporated the
solvents and purified by silica gel chromatography
using 10% MeOH in CHC13 to give
l-(4-aminophenyl)-3-(4-(3-ethyl-7-morpholino-3H-[l,2,3
]triazolo[4,5-d]pyrimidin-5- yl)phenyl)urea (634 mg,
71% yield) as an off-white solid, MS (ESI) m/z =
460.3. Example 249 Preparation of TV-[4-({
[4-(3-ethyl-7-morpholin-4-yl-3 H-[1,2,3] triazolo
[4,5- d]pyrimidin-5-yl)phenyl] carbamoyl}
amino)phenyl]-iV 2 V2-dimethylglycinamide. To the 1-
(4-aminophenyl)-3-(4-(3-ethyl-7-morpholino-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5- yl)phenyl)urea
(95 mg, 0.207 mmol) and CHCl3 (1.3 mL) was added Et3N
(87 mL, 0.622 mmol) stirred for 15 min. and added
2-(dimethylamino)acetyl chloride. HCl (49 mg, 0.31 1
mmol) followed by DMAP (5 mg). The mixture was stirred
overnight and purified by silica gel chromatography
using CH2Cl2, MeOH, 7N NH3 in MeOH (10:1 :0.22) method
to give N-[4-({[4- (3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)phenyl]-
L2,L2-dimethylglycinamide (70 mg, 62% yield) as a
beige solid, MS (ESI) m/z = 574.4. Example 250
Preparation of 3-[5-(4-{[(4-{[2- (dimethylamino)ethyl]
carbamoyl}phenyl)carbamoyl]
amino}phenyl)-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]benzoic acid. To
a stirred solution of triphosgene (126mg, 0.42 mmol)
in THF (4 mL) was added methyl
3-(5-(4-aminophenyl)-7-morpholino-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl)benzoate (200 mg,
0.53 mmol) at 25 0C. The reaction mixture was stirred
for 15 min and NEt ( 73 mL, 0.53 mmol) was added. The
mixture was stirred for 1 h and
4-amino-N-(2-(dimethylamino)ethyl)benzamide (331 mg,
1.6 mmol) and NEt3 (733 mL, 5.3 mmol) were added and
the reaction mixture was stirred for additional lhr.
The solvents were distilled on a rotary evaporator and
the crude mixture was purified by semi-prep-HPLC
(NH3-method) to give methyl 3-[5-(4-{[(4-{[2-
(dimethylamino)ethyl] carbamoyl} phenyl)carbamoyl]
amino }phenyl)-7-morpholin-4-y 1-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]benzoate (230mg,
65 % yield), MS (ESI) m/z 665.To a stirred suspension
of methyl 3-[5-(4-{[(4-{[2- (dimethylamino)ethyl]
carbamoyl}phenyl)carbamoyl]
amino}phenyl)-7-morpholin-4-y 1-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]benzoate (230 mg,
0.34 mmol) in THF ( 5mL) and MeOH (2 mL) was added
NaOH aqueous (5N) ( 1 mL, 5 mmol) and the mixture was
stirred over night. The solvents were removed on
rotary evaporator and water was added and the mixture
was made acidic with 6N HCl. Upon acidification the
product precipitated, which was collected by
filtration to obtain as off white solid (130 mg, 59%
yield), MS (ESI) m/z 651.3. Example 251 Preparation of
4-[({4-[3-(3-carbamoylphenyl)-7-morpholin-4-yl-3 H-
[1,2,3] triazolo [4,5-d] pyrimidin-5-yl] phenyl}
carbamoyl)amino] -TV-[2-
(dimethylamino)ethyl]benzamide. The compound was
prepared as described in examples above using
3-[5-(4-{[(4-{[2- (dimethylamino)ethyl]
carbamoyl}phenyl)carbamoyl]
amino}phenyl)-7-morpholin-4-y 1-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-3-yl]benzoic acid (70
mg, 0.1 1 mmol), NH3 (0.5 M solution in dioxan) (440
mL, 0.22 mmol) and NEt3 (30 mL, 0.22 mmol), HOBT (30
mg, 0.22 mmol) and EDCI (42 mg, 0.22 mmol) in
anhydrous THF (2 mL) and DMF (ImL). The solvents were
removed in a N2-stream and the crude mixture was
purified by semi-prep-HPLC (NH3-method) to give
4-[({4-[3-(3-carbamoylphenyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl]phenyl}carbamoyl)amino]-L/-[2-(dimethylamino)ethyl]
benzamide (12 mg, 16 % yield), MS (ESI) m/z 650.
Example 252 Preparation of 1-
[4-(3-ethyl-7-morpholin-4-yl-3 - [1,2,3] triazolo
[4,5-d] pyrimidin-5-
yl)phenyl]-3-{4-[(pyridin-4-ylmethyl)amino]phenyl}urea
. To the l-(4-aminophenyl)-3-(4-(3-
ethyl-7-morpholino-3H-[l,2,3]triazolo[4,5-d]pyrimidin-
5-yl)phenyl)urea (50 mg, 0.109 mmol) and MeOH (0.5 mL)
was added isonicotinaldehyde (93 mg, 0.872 mmol) and
stirred for 30 minutes then added the mixture of ZnCl2
(50 mg), NaHBCN (50 mg) and MeOH (0.5 mL) then stirred
overnight. The solvent was removed in a N2-stream and
the crude product was purified by HPLC (TFA-method) to
give l-[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-{4-[(pyridin-4-ylmethyl)ami
no]phenyl}urea a as a TFA salt (45.6 mg, 54% yield),
MS (ESI) m/z = 551.5.Example 253 Preparation of 1-
[4-(3-ethyl-7-morpholin-4-yl-3 H-[1,2,3] triazolo
[4,5-d] pyrimidin-5-
yl)phenyl]-3-{4-[(pyridin-3-ylmethyl)amino]phenyl}urea
. The compound was prepared as described in the
example above using
-(4-aminophenyl)-3-(4-(3-ethyl-7-morpholino-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)urea (50
mg, 0.109 mmol), nicotinaldehyde (93 mg, 0.872 mmol),
ZnCl2 (50 mg), NaHBCN (50 mg) and MeOH ( 1 mL). The
solvent was removed in a N2-stream and the crude
product was purified by HPLC (TFA-method) to give
l-[4-(3-ethyl-7-
morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-5-yl
)phenyl]-3- {4-[(pyridin-3- ylmethyl)amino]phenyl}urea
as a TFA salt (49.8 mg, 59% yield), MS (ESI) m/z =
551.5. Example 254 Preparation of 1-
[4-(3-ethyl-7-morpholin-4-yl-3 H-[1,2,3] triazolo
[4,5-d] pyrimidin-5-
yl)phenyl]-3-(4-{[(6-fluoropyridin-3-yl)methyl]amino}p
henyl)urea. The compound was prepared as described in
the example above using
-(4-aminophenyl)-3-(4-(3-ethyl-7-morpholino-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)urea
(50 mg, 0.109 mmol), 6- fluoronicotinaldehyde (109 mg,
0.872 mmol), ZnCl2 (50 mg), NaHBCN (50 mg) and MeOH (
1 mL). The solvent was removed in an N2-stream and the
crude product was purified by HPLC (TFA-method) to
give l-[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]-3-(4-{[(6-fluoropyridin-3-yl)methyl]amino}p
henyl)urea as a TFA salt (10.2 mg, 14% yield), MS
(ESI) m/z = 569.2. Example 255 Preparation of 1-
[4-(3-ethyl-7-morpholin-4-yl-3 H-[1,2,3] triazolo
[4,5-d] pyrimidin-5-
yl)phenyl]-3-(4-{[(6-methoxypyridin-3-yl)methyl]amino}
phenyl)urea. The compound was prepared as described in
the example above using
-(4-aminophenyl)-3-(4-(3-ethyl-7-morpholino-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)urea
(50 mg, 0.109 mmol), 6- methoxynicotinaldehyde (120
mg, 0.872 mmol), ZnCl2 (50 mg), NaHBCN (50 mg) and
MeOH ( 1 mL). The solvent was removed in an N2-stream
and the crude product was purified by HPLC
(TFA-method) to give
l-(4-(3-ethyl-7-morpholino-3H-[l,2,3]triazolo[4,5-d]py
rimidin-5-
yl)phenyl)-3-(4-((6-methoxypyridin-3-yl)methylamino)ph
enyl)urea as a TFA salt (31.6 mg, 36% yield), MS (ESI)
m/z = 581.3.Example 256 Preparation of
TV-[2-(dimethylamino)ethyl] -4- [({4-
[3-(l-methylethyl)-7-morpholin-4- yl-3H-[1,2,3]
triazolo [4,5-d]pyrimidin-5-yl]
phenyl}carbamoyl)amino] benzamide. To a stirred
solution of triphosgene (35 mg, 0.12 mmol) in CH Cl (4
mL) was added 4-(3-isopropyl-
7-morpholino-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)a
niline (50 mg, 0.14 mmol) at 25 0C. The reaction
mixture was stirred for 15 min and NEt ( 20 mL, 0.14
mmol) was added. Stirring was continued for 1 h and
4-amino-N-(2-(dimethylamino)ethyl)benzamide (90 mg,
0.43 mmol) and NEt (200 mL, 1.4 mmol) were added and
the reaction mixture was stirred for additional 1 hr.
The solvents were removed in a N2 stream and the crude
mixture was purified by semi-prep- HPLC (NH3-method)
to give methyl -[2-(dimethylamino)ethyl]-4-[( {4-[3-(l
-methylethyl)-7-
morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-5-yl
]phenyl} carbamoyl)amino]benzamide (27mg, 39 % yield),
MS (ESI) m/z 572. Example 257 Preparation of
l-{4-[3-(l-methylethyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl]phenyl}-3-{4-[(4-methylpiperazin-l-yl
)carbonyl]phenyl}urea. To a stirred solution of
triphosgene (35 mg, 0.12 mmol) in CH2Cl2 (4 mL) was
added 4-(3-isopropyl-7-
morpholino-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)ani
line (50 mg, 0.14 mmol) at 25 0C. The reaction mixture
was stirred for 15 min and NEt3 ( 20 mL, 0.14 mmol)
was added. Stirring was continued for 1 h and
(4-aminophenyl)(4-methylpiperazin-l-yl)methanone (103
mg, 0.43 mmol) and NEt3 (200 mL, 1.4 mmol) were added
and the reaction mixture was stirred for additional 1
hr. The solvents were removed in a N2 stream and the
crude mixture was purified by semi-prep- HPLC
(NH3-method) to give
l-{4-[3-(l-methylethyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl]phenyl}-3-{4-[(4-methylpiperazin-l-yl
)carbonyl]phenyl}urea (43 mg, 39 % yield), MS (ESI)
m/z 585.4. Example 258 Preparation of 1-
[4-(3-ethyl-7-morpholin-4-yl-3 H- [1,2,3] triazolo
[4,5-d] pyrimidin-5-
yl)phenyl]-3-{4-[(4-methylpiperazin-l-yl)methyl]phenyl
}urea. To a stirred solution of triphosgene (35 mg,
0.12 mmol) in CH2Cl2 (4 mL) was added
4-(3-isopropyl-7-morpholino-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)aniline (50 mg,
0.14 mmol) at 25 0C. The reaction mixture was stirred
for 15 min and NEt3 (20 mL, 0.14 mmol) was added.
Stirring was continued for Ih and
4-((4-methylpiperazin-l-yl)methyl)aniline (90 mg, 0.43
mmol) and NEt3 (200 mL, 1.4 mmol)were added and the
reaction mixture was stirred for additional 1 hr. The
solvents were removed in a N stream and the crude
mixture was purified by semi-prep-HPLC (TFA-method) to
give 1- [4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-{4-[(
4- methylpiperazin-l-yl)methyl]phenyl}urea as TFA salt
(14 mg, 15 % yield), MS (ESI) m/z 557. Example 259
Preparation of 1- [4-(3-ethyl-7-morpholin-4-yl-3 H-
[1,2,3] triazolo [4,5-d] pyrimidin-5-
yl)phenyl]-3-[4-(4-methylpiperazin-l-yl)phenyl]urea.
To a stirred solution of triphosgene (109 mg, 0.37
mmol) in CH2Cl2 (4 mL) was added
4-(3-ethyl-7-morpholino-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)aniline (150 mg,
0.45 mmol) at 25 0C. The reaction mixture was stirred
for 15 min and NEt ( 62 mL, 0.45 mmol) was added.
Stirring was continued for 1 h and
4-(4-methylpiperazin-l-yl)aniline (258 mg, 0.43 mmol)
and NEt (622 mL, 4.5 mmol) were added and the reaction
mixture was stirred for additional 1 hr. The solvents
were removed in a N2 stream and the crude mixture was
purified by semi-prep-HPLC (TFA-method) to give l-[4-
(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-[4-(4
- methylpiperazin-l-yl)phenyl]urea as bis-TFA salt (92
mg, 27% yield), MS (ESI) m/z 543.3. Example 260
Preparation of 4-({ [4-(3-ethyl-7-morpholin-4-yl-3
H-[1,2,3] triazolo [4,5-d]pyrimidin- 5-yl)phenyl]
carbamoyl} amino)-7V-pyridin-3-ylbenzamide. To a
stirred solution of triphosgene (45 mg, 0.15 mmol) in
CH2Cl2 (4 mL) was added 4-(3-ethyl-7-morpholino-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)aniline (100 mg,
0.3 mmol) at 25 0C. The reaction mixture was stirred
for 15 min and NEt (42 mL, 0.3 mmol) was added.
Stirring was continued for Ih and
4-amino-N-(pyridin-3-yl)benzamide (191 mg, 0.9 mmol)
and NEt3 (420 mL, 3.0 mmol) were added and the
reaction mixture was stirred for additional 1 hr. The
solvents were removed in a N2 stream and the crude
mixture was purified by semi-prep-HPLC (NH3-method) to
give 4-({[4- (3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoy
l} amino)-//- pyridin-3-ylbenzamide (63 mg, 37 %
yield), MS (ESI) m/z 565. Example 261 Preparation of
TV-[4-({[4-(3-ethyl-7-morpholin-4-yl-3 H-[1,2,3]
triazolo [4,5-
d]pyrimidin-5-yl)phenyl]carbamoyl}amino)phenyl]-4-meth
ylpiperazine-l-carboxamide. To the
l-(4-aminophenyl)-3-(4-(3-ethyl-7-morpholino-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5- yl)phenyl)urea
(40 mg, 0.087 mmol) and THF ( 1 mL) was added Et3N (36
mL, 0.262 mmol)stirred for 15 min. and added
4-methylpiperazine-l-carbonyl chloride (42 mg, 0.262
mmol) followed by catalytic amount of DMAP then
stirred overnight. The solvent was removed in a N2-
stream and the crude product was purified by HPLC
(TFA-method) to give 7V-[4-({[4-(3-ethyl-7-
morpholin-4-yl-3H-[1,2,3]triazolo[4,5-d]pyrimidin-5-yl
)phenyl]carbamoyl} amino)phenyl]-4-
methylpiperazine-1-carboxamide as a TFA salt (38.1 mg,
63% yield), MS (ESI) m/z = 586.3. Example 262
7V-[4-({[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)phenyl]pyridine-4-carboxamid
e. The compound was prepared as described in the
example above using
l-(4-aminophenyl)-3-(4-(3-ethyl-7-morpholino-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)urea (40
mg, 0.087 mmol), isonicotinoyl chloride (46 mg, 0.261
mmol), Et3N (36 mL, 0.262 mmol), DMAP (cat.) and THF (
1 mL). The solvent was removed in a N2-stream and the
crude product was purified by HPLC (TFA-method) to
give -[4-({[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)phenyl]pyridine-4-carboxamid
e a TFA salt (34.2 mg, 70% yield), MS (ESI) m/z =
565.2. Example 263 Preparation of
TV-[4-({[4-(3-ethyl-7-morpholin-4-yl-3 H-[1,2,3]
triazolo [4,5- d]pyrimidin-5-yl)phenyl] carbamoyl}
amino)phenyl] morpholine-4-carboxamide. The compound
was prepared as described in the example above using
l-(4-aminophenyl)-3-(4-(3-
ethyl-7-morpholino-3H-[l,2,3]triazolo[4,5-d]pyrimidin-
5-yl)phenyl)urea (40 mg, 0.087 mmol),
morpholine-4-carbonyl chloride (39 mg, 0.261 mmol),
Et3N (36 mL, 0.262 mmol), DMAP (cat.) and THF ( 1 mL).
The solvent was removed in a N2-stream and the crude
product was purified by HPLC (TFA-method) to give
N-(4-(3-(4-(3-ethyl-7-morpholino-3H-[l,2,3]triazolo[4,
5-
d]pyrimidin-5-yl)phenyl)ureido)phenyl)morpholine-4-car
boxamide as a TFA salt (8.7 mg, 17% yield), MS (ESI)
m/z = 573.3. Example 264 Preparation of
3-(dimethylamino)-7V-[4-({[4-(3-ethyl-7-morpholin-4-yl
-3 H- [1,2,3] triazolo [4,5-d] pyrimidin-5-yl)phenyl]
carbamoyl} amino)phenyl] benzamide. The compound was
prepared as described in the example above using
l-(4-aminophenyl)-3-(4-(3-
ethyl-7-morpholino-3H-[l,2,3]triazolo[4,5-d]pyrimidin-
5-yl)phenyl)urea (40 mg, 0.087 mmol),
3-(dimethylamino)benzoyl chloride (58 mg, 0.261 mmol),
Et3N (36 mL, 0.262 mmol), DMAP(cat.) and THF ( 1 mL).
The solvent was removed in a N2-stream and the crude
product was purified by HPLC (TFA-method) to give
N-(4-(3-(4-(3-ethyl-7-morpholino-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)ureido)phe
nyl)morpholine-4-carboxamide as a TFA salt ( 11.7 mg,
19% yield), MS (ESI) m/z = 607.3. Example 265 1-
[2-(dimethylamino)ethyl] -3- [4-({
[4-(3-ethyl-7-morpholin-4-yl-3 H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)phenyl]urea. To a stirred solution of
triphosgene (21 mg, 0.070 mmol) in CHCl2 (1.5 mL) was
added 4- l-(4-
aminophenyl)-3-(4-(3-ethyl-7-morpholino-3H-[l,2,3]tria
zolo[4,5-d]pyrimidin-5-yl)phenyl)urea (40 mg, 0.087
mmol) at 25 0C. The mixture was stirred for 15 min.
and added Et3N (18 mL, 0.131 mmol) and stirred for 1
hr. then N,N-dimethylethylenediamine (23 mg, 0.262
mmol) and Et N (103 mL, 0.736 mmol) was added and the
reaction mixture was stirred for additional lhr. The
solvents were distilled on a rotary evaporator and the
crude mixture was purified by semiprep- HPLC
(TFA-method) to give
l-[2-(dimethylamino)ethyl]-3-[4-({[4-(3-ethyl-7-morpho
lin-
4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]ca
rbamoyl}amino)phenyl]urea as a TFA salt (35 mg, 58 %
yield) , MS (ESI) m/z 574.4. Example 266
4-(dimethylamino)-7V- [4-({
[4-(3-ethyl-7-morpholin-4-yl-3 H-[1,2,3] triazolo
[4,5- d]pyrimidin-5-yl)phenyl] carbamoyl}
amino)phenyl]piperidine-l-carboxamide. To a stirred
solution of triphosgene (21 mg, 0.070 mmol) in CHCl
(1.5 mL) was added
4-l-(4-aminophenyl)-3-(4-(3-ethyl-7-morpholino-3H-[l,2
,3]triazolo[4,5-d]pyrimidin-5- yl)phenyl)urea (40 mg,
0.087 mmol) at 25 0C. The mixture was stirred for 15
min. and added Et3N (18 mL, 0.131 mmol) and stirred
for 1 hr. then N,N-dimethylpiperidin-4-amine (34 mg,
0.262 mmol) and Et3N (103 mL, 0.736 mmol) was added
and the reaction mixture was stirred for additional
lhr. The solvents were distilled on a rotary
evaporator and the crude mixture was purified by
semi-prep-HPLC (TFA-method) to give
4-(dimethylamino)-N-(4-(3-(4-(3-ethyl-7-
morpholino-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phe
nyl)ureido)phenyl)piperidine-lcarboxamide as a TFA
salt (48 mg, 75 % yield) ,MS (ESI) m/z = 614.4.
Example 267 1- [4-(3-ethyl-7-morpholin-4-yl-3 H-
[1,2,3] triazolo [4,5-d] pyrimidin-5-yl)phenyl] -3-(4-
{[(l-methylpiperidin-4-yl)carbamoyl]amino}phenyl)urea.
To a stirred solution oftriphosgene (21 mg, 0.0.069
mmol) in CH2Cl2 (1.5 mL) was added
l-(4-aminophenyl)-3-(4-(3-
ethyl-7-morpholino-3H-[l,2,3]triazolo[4,5-d]pyrimidin-
5-yl)phenyl)urea (40 mg, 0.087 mmol) at 25 0C. The
reaction mixture was stirred for 30 min then NEt3 (121
mL, 0.87 mmol) and 1- methylpiperidin-4-amine (30 mg,
0.262 mmol) were added. Stirred for 2.5 hrs. and the
solvent was removed in a N2 stream and the crude
mixture was purified by HPLC (TFA-method) to give
l-[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-(4-{[
(lmethylpiperidin- 4-yl)carbamoyl] amino}phenyl)urea
as a TFA salt (4.5 mg, 7% yield), MS (ESI) m/z = 600.7
Example 268 1- [4-(3-ethyl-7-morpholin-4-yl-3 H-
[1,2,3] triazolo [4,5-d] pyrimidin-5-yl)phenyl] -3-[4-
({[2-(4-methylpiperazin-l-yl)ethyl]carbamoyl}amino)phe
nyl]urea. The compound was prepared as described in
the example above using triphosgene (21 mg, 0.70
mmol), l-(4- aminophenyl)-3-(4-(3-ethyl-7-morpholino-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)urea (40
mg, 0.087 mmol), 2-(4-methylpiperazin-l-yl)ethanamine
(38 mg, 0.262 mmol), triethylamine (121 mL, 0.87
mmol), and methylene chloride (1.5 mL). The solvent
was removed in a N2-stream and the crude product was
purified by HPLC (TFA-method) to give l-[4-(3-ethyl-
7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]-3-[4-({[2-(4-methylpiperazinl-
yl)ethyl]carbamoyl}amino)phenyl]urea as a TFA salt
(35.5 mg; 48% yield), MS (ESI) m/z = 629.3 Example 269
7V-[4-({[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)phenyl]-4-methyl-l,4-diazepa
ne-l-carboxamide. The compound was prepared as
described in the example above using triphosgene (21
mg, 0.70 mmol),
l-(4-aminophenyl)-3-(4-(3-ethyl-7-morpholino-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5- yl)phenyl)urea
(40 mg, 0.087 mmol), 1-methyl- 1,4-diazepane (30 mg,
0.262 mmol), triethylamine (121 mL, 0.87 mmol) and
methylene chloride (1.5 mL). The solvent was removed
in a N2-stream and the crude product was purified by
HPLC (TFA-method) to give N-(4-(3-(4-
(3-ethyl-7-morpholino-3H-[l,2,3]triazolo[4,5-d]pyrimid
in-5-yl)phenyl)ureido)phenyl)-4-methyl- 1,4-diazepane-
1-carboxamide as a TFA salt (26.6 mg; 43% yield), MS
(ESI) m/z = 600.3.Example 270
l-[2-(dimethylamino)ethyl]-3-[4-({[4-(3-ethyl-7-morpho
lin-4-yl-3H- [1,2,3] triazolo [4,5-d]
pyrimidin-5-yl)phenyl] carbamoyl} amino)phenyl]
-1-methylur ea. The compound was prepared as described
in the example above using triphosgene (21 mg, 0.70
mmol),
l-(4-aminophenyl)-3-(4-(3-ethyl-7-morpholino-3H-[l,2,3
]triazolo[4,5- d]pyrimidin-5-yl)phenyl)urea (40 mg,
0.087 mmol), Nl,Nl,N2-trimethylethane-l,2-diamine (27
mg, 0.262 mmol), triethylamine (121 mL, 0.87 mmol) and
methylene chloride (1.5 mL). The solvent was removed
in a N2-stream and the crude product was purified by
HPLC (TFA-method) to give
l-[2-(dimethylamino)ethyl]-3-[4-({[4-(3-ethyl-7-morpho
lin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]carbamoyl}amino)phenyl]-l-meth
ylureaas a TFA salt (29.8 mg; 49% yield), MS (ESI) m/z
= 588.3. Example 271 1- [4-(3-ethyl-7-morpholin-4-yl-3
H- [1,2,3] triazolo [4,5-d] pyrimidin-5-yl)phenyl]
-3-(4-
{[(2-pyrrolidin-l-ylethyl)carbamoyl]amino}phenyl)urea
. The compound was prepared as described in the
example above using triphosgene (21 mg, 0.70 mmol),
l-(4-aminophenyl)-3-(4- (3-ethyl-7-morpholino-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)urea (40
mg, 0.087 mmol), 2-(pyrrolidin-l-yl)ethanamine (30 mg,
0.262 mmol), triethylamine (121 mL, 0.87 mmol), and
methylene chloride (1.5 mL). The solvent was removed
in a N2-stream and the crude product was purified by
HPLC (TFA-method) to give
l-[4-(3-ethyl-7-morpholin-4-yl-3 H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-(4-
{[(2-pyrrolidin- 1- ylethyl)carbamoyl]
amino}phenyl)urea as a TFA salt (27.9 mg; 45% yield),
MS (ESI) m/z = 600.7 Example 272
7V-[4-({[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)phenyl]-4-pyrrolidin-l-ylpip
eridine-l-carboxamide . The compound was prepared as
described in the example above using triphosgene (21
mg, 0.70 mmol),
l-(4-aminophenyl)-3-(4-(3-ethyl-7-morpholino-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5- yl)phenyl)urea
(40 mg, 0.087 mmol), 4-(pyrrolidin-l-yl)piperidine (40
mg, 0.262 mmol), triethylamine (121 mL, 0.87 mmol),
and methylene chloride (1.5 mL). The solvent was
removed in a N2-stream and the crude product was
purified by HPLC (TFA-method) to give N-(4-(3-(4-
(3-ethyl-7-morpholino-3H-[l,2,3]triazolo[4,5-d]pyrimid
in-5-yl)phenyl)ureido)phenyl)-4-(pyrrolidin-l-yl)piper
idine-l-carboxamide as a TFA salt (27.9 mg; 45%
yield), MS (ESI) m/z = 640.3. Example 273 1-
[4-(3-ethyl-7-morpholin-4-yl-3H- [1,2,3] triazolo
[4,5-d] pyrimidin-5-yl)phenyl] -3-(4-
{[(pyridin-2-ylmethyl)carbamoyl]amino}phenyl)urea .
The compound was prepared as described in the example
above using triphosgene (21 mg, 0.70 mmol),
l-(4-aminophenyl)-3-(4-
(3-ethyl-7-morpholino-3H-[l,2,3]triazolo[4,5-d]pyrimid
in-5-yl)phenyl)urea (40 mg, 0.087 mmol),
pyridin-2-ylmethanamine (30 mg, 0.262 mmol),
triethylamine (121 mL, 0.87 mmol), and methylene
chloride (1.5 mL). The solvent was removed in a
N2-stream and the crude product was purified by HPLC
(TFA-method) to give
1-[4-(3-ethyl-7-morpholin-4-yl-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-(4-{[(p
yridin-2- ylmethyl)carbamoyl] amino}phenyl)urea as a
TFA salt (22.8 mg; 37% yield), MS (ESI) m/z = 594.3
Example 274 7V-[4-({[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)phenyl]piperazine-l-carboxam
ide. The compound was prepared as described in the
example above using triphosgene (21 mg, 0.70 mmol),
l-(4- aminophenyl)-3-(4-(3-ethyl-7-morpholino-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)urea (40
mg, 0.087 mmol), piperazine (23 mg, 0.262 mmol),
triethylamine (121 mL, 0.87 mmol), and methylene
chloride ( 1.5 mL). The solvent was removed in a
N2-stream and the crude product was purified by HPLC
(TFA-method) to give
N-(4-(3-(4-(3-ethyl-7-morpholino-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)ureido)phe
nyl)piperazine-l-carboxamide as a TFA salt (3 mg; 5%
yield), MS (ESI) m/z = 572.6 Example 275
4-ethyl-7V-[4-({[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)phenyl]piperazine-l-carboxam
ide. The compound was prepared as described in the
example above using triphosgene (21 mg, 0.70 mmol),
l-(4- aminophenyl)-3-(4-(3-ethyl-7-morpholino-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl)urea (40
mg, 0.087 mmol), 1-ethylpiperazine (30 mg, 0.262
mmol), triethylamine (121 mL, 0.87 mmol) and methylene
chloride ( 1.5 mL). The solvent was removed in a
N2-stream and the crude product was purified by HPLC
(TFA-method) to give
4-ethyl-N-(4-(3-(4-(3-ethyl-7-morpholino3H-[l,2,3]tria
zolo[4,5-d]pyrimidin-5-yl)phenyl)ureido)phenyl)piperaz
ine-l-carboxamide as a TFA salt (27.6 mg; 44% yield),
MS (ESI) m/z = 600.3. Example 276 1-
[4-(3-ethyl-7-morpholin-4-yl-3H- [1,2,3] triazolo
[4,5-d] pyrimidin-5-yl)phenyl] -3-(4- 



{[(2-methoxyethyl)carbamoyl]amino}phenyl)urea. The
compound was prepared as described in the example
above using triphosgene (21 mg, 0.70 mmol),
l-(4-aminophenyl)-3-(4-(3-ethyl-7-
morpholino-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phe
nyl)urea (40 mg, 0.087 mmol), 2- methoxyethanamine (20
mg, 0.262 mmol), triethylamine (121 mL, 0.87 mmol) and
methylene chloride (1.5 mL). The solvent was removed
in a N2-stream and the crude product was purified by
HPLC (TFA-method) to give
l-[4-(3-ethyl-7-morpholin-4-yl-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]-3-(4-{[(2-methoxyethyl)carbam
oyl]amino}phenyl)urea as a TFA salt (5.4 mg; 11%
yield), MS (ESI) m/z = 561.3. Example 277 Preparation
of l-{4-[3-(l-methylethyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl]phenyl}-3-[4-(4-methylpiperazin-l-yl)
phenyl]urea . To a stirred solution of triphosgene
(109 mg, 0.37 mmol) in CH2Cl (4 mL) was added
4-(3-isopropyl-7-morpholino-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)aniline (150 mg,
0.44 mmol) at 25 0C. The reaction mixture was stirred
for 15 min and NEt ( 62 mL, 0.45 mmol) was added.
Stirring was continued for 1 h and
4-(4-methylpiperazin-l-yl)aniline (258 mg, 0.43 mmol)
and NEt (622 mL, 4.5 mmol) were added and the reaction
mixture was stirred for additional 1 hr. The solvents
were removed in a N2 stream and the crude mixture was
purified by semi-prep-HPLC (TFA-method) to give l-[4-
(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]-3-[4-(4
- methylpiperazin-l-yl)phenyl]urea (86 mg, 35% yield),
MS (ESI) m/z 557.6. Example 278 Preparation of
l-{4-[3-(l-methylethyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl]phenyl}-3-(4-nitrophenyl)urea. To a
stirred solution of 4-(3-isopropyl-7-
morpholino-3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)ani
line (200 mg, 0.6 mmol) in anhydrous THF (4 mL) was
added a solution of 4-nitrophenylisocyanat ( 118 mg,
0.72 mmol) in THF (ImL) The mixture was stirred for 8
hours and the yellow solid was collected by
filtration. The filter cake was washed with hexane ( 1
mL) and dried in a vacuum oven to give the product
l-{4-[3-(lmethylethyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl]phenyl}-3-(4-
nitrophenyl)urea as yellow solid (140 mg, 46%
yield),MS (ESI) m/z 504.4.. Example 279 Preparation of
TV-[4-({ [4-(3-isopropyl-7-morpholin-4-yl-3 H-
[1,2,3]triazolo [4,5- d]pyrimidin-5-yl)phenyl]
carbamoyl} amino)phenyl]methanesulfonamide. To a
stirred solution of
l-(4-aminophenyl)-3-[4-(3-isopropyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5- d]pyrimidin-5-yl)phenyl]urea
(lOOmg, 0.21mmol) andNaO H aqueous (2.5N) (200 mL, 0.5
mmol) in THF (ImL) was added MeSOsCl (20mL, 0.253
mmol) and the mixture was stirred for 2 hours. The
formed precipitate was collected by filtration and
washed with water and allowed to dry on the filter to
give
7V-[4-({[4-(3-isopropyl-7-morpholin-4-yl-3H-[l,2,3]tri
azolo[4,5-
d]pyrimidin-5-yl)phenyl]carbamoyl}amino)phenyl]methane
sulfonamide as off white solid (92 mg, 79% yield)MS
(ESI) m/z 552.2. Example 280 Preparation of
l-(4-aminophenyl)-3-[4-(3-isopropyl-7-morpholin-4-yl-3
H- [l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]urea.
In a three-necked flask was suspended under nitrogen
atmosphere l-{4-[3-(l-methylethyl)-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl]phenyl}-3-(4-nitrophenyl)urea (200
mg, 0.4 mmol) and Pd/C (10%wet) (200 mg) in methanol
(150 mL) and CH Cl (50 mL). The mixture was
hydrogenated at 1 atm pressure using a H2-ballon.
After 1 hr the reaction was completed and the mixture
was filtered over Celite and the filtrate was
evaporated to dryness to give the product as brown
solid l-(4-
aminophenyl)-3-[4-(3-isopropyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5- yl)phenyl]urea
(180 mg, 95 % yield). MS (ESI) m/z 473. Example281
Preparation of
l-(4-{[4-(dimethylamino)piperidin-l-yl]carbonyl}phenyl
)-3-(4-{3-
ethyl-7-[(3S)-3-methylmorpholin-4-yl]-3H-[l,2,3]triazo
lo[4,5-d]pyrimidin-5-yl}phenyl) . To a stirred
solution of triphosgene (21 mg, 0.70 mmol) in CHCI3
(1.5 mL) was added (S)-4-(3-
ethyl-7-(3-methylmorpholino)-3H-[l,2,3]triazolo[4,5-d]
pyrimidin-5-yl)aniline (30 mg, 0.088 mmol) at 250C.
The reaction mixture was stirred for 15 min and added
triethylamine (18 mL, 0.132 mmol) stirred for 60 min.
then added
(4-aminophenyl)(4-(dimethylamino)piperidin-lyl)
methanone (65 mg, 0.264 mmol). Stirred for additional
30 min. and added triethylamine (104 mL, 0.748 mmol)
then stirred overnight. The solvent was removed in a
N2-stream and the crudeproduct was purified by HPLC
(TFA-method) to give
(S)-l-(4-(4-(dimethylamino)piperidine-lcarbonyl)
phenyl)-3-(4-(3-ethyl-7-(3-methylmorpholino)-3H-[l,2,3
]triazolo[4,5-d]pyrimidin-5- yl)phenyl)urea as a TFA
salt (31.2 mg, 49% yield). MS (ES) m/z = 613.3 Example
282 Preparation of l-(4-{3-ethyl-7-[(3
S)-3-methylmorpholin-4-yl]-3H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl}phenyl)-3- {4-[(4-methylpiperazin-
l-yl)carbonyl] phenyl} urea. The compound was prepared
as described in the example above using triphosgene
(21 mg, 0.70 mmol),
(S)-4-(3-ethyl-7-(3-methylmorpholino)-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-5-yl)aniline (30 mg,
0.088 mmol),
(4-aminophenyl)(4-methylpiperazin-l-yl)methanone (58
mg, 0.264 mmol) and triethylamine (123 mL, 0.88 mmol)
in methylene chloride (1.5 mL). The solvent was
removed in a N2-stream and the crude product was
purified by HPLC (TFA-method) to give 1-
(4-{3-ethyl-7-[(35)-3-methylmorpholin-4-yl]-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenyl)-3-
{4-[(4-methylpiperazin-l-yl)carbonyl]phenyl}urea as a
TFA salt (18.4 mg; 30% yield), MS (ESI) m/z = 585.3.
Example 283 Preparation of
4-{[(4-{3-ethyl-7-[(3S)-3-methylmorpholin-4-yl]-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenyl)carbamoyl]
amino}-7V-(2-pyrrolidin-lylethyl) benzamide . The
compound was prepared as described in the example
above using triphosgene (21 mg, 0.70 mmol),
(S)-4-(3-ethyl-7-(3-methylmorpholino)-3
H-[l,2,3]triazolo[4,5- d]pyrimidin-5-yl)aniline (30
mg, 0.088 mmol),
4-amino-N-(2-(pyrrolidin-l-yl)ethyl)benzamide (62 mg,
0.264 mmol) and triethylamine (123 mL, 0.88 mmol) in
methylene chloride (1.5 mL). The solvent was removed
in a N2-stream and the crude product was purified by
HPLC (TFAmethod) to give
4-{[(4-{3-ethyl-7-[(35)-3-methylmorpholin-4-yl]-3
H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl}phenyl)carbamoyl]amino}-
L/-(2-pyrrolidin-l-ylethyl)benzamide as a TFA salt
(24.8 mg, 40% yield), MS (ESI) m/z = 599.3 Example 284
Preparation of
4-{[(4-{3-ethyl-7-[(3S)-3-methylmorpholin-4-yl]-3H-
[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenyl)carbamoyl]
amino}-7V-(2-piperidin-lylethyl) benzamide. The
compound was prepared as described in the example
above using triphosgene (21 mg, 0.70 mmol),
(S)-4-(3-ethyl-7-(3-methylmorpholino)-3
H-[l,2,3]triazolo[4,5- d]pyrimidin-5-yl)aniline (30
mg, 0.088 mmol),
4-amino-N-(2-(piperidin-l-yl)ethyl)benzamide65 mg,
0.264 mmol) and triethylamine (123 mL, 0.88 mmol) in
methylene chloride (1.5 rnL) The solvent was removed
in a N2-stream and the crude product was purified by
HPLC (TFA-method) to give
4-{[(4-{3-ethyl-7-[(35)-3-methylmorpholin-4-yl]-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl}phenyl)carbamoyl]amino}-
N-(2-piperidin-l-ylethyl)benzamide as a TFA salt (8.7
mg, 14% yield), MS (ESI) m/z = 613.3. Example 285
Preparation of TV-[2-(dimethylamino)ethyl]
-4-{[(4-{3-ethyl-7- [(3S)-3- methylmorpholin-4-yl]-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl}phenyl)carbamoy
l]amino}- 7V-methylbenzamide . The compound was
prepared as described in the example above using
triphosgene (21 mg, 0.70 mmol),
(S)-4-(3-ethyl-7-(3-methylmorpholino)-3
H-[l,2,3]triazolo[4,5- d]pyrimidin-5-yl)aniline (30
mg, 0.088 mmol),
4-amino-N-(2-(dimethylamino)ethyl)-Nmethylbenzamide
(58 mg, 0.264 mmol) and triethylamine (123 mL, 0.88
mmol) in methylene chloride (1.5 mL) The solvent was
removed in a N2-stream and the crude product was
purified by HPLC (TFA-method) to give
N-[2-(dimethylamino)ethyl]-4-{[(4-{3-ethyl-7-[(3S)-3-
methylmorpholin-4-yl]-3H-[1,2,3]triazolo[4,5-d]pyrimid
in-5-yl}phenyl)carbamoyl]amino} -Nmethylbenzamide as a
TFA salt (8.5 mg, 14% yield), MS (ESI) m/z = 587.3.
Example 286 Preparation of TV-[2-(dimethylamino)ethyl]
-4- {[(4-{3-ethyl-7- [(3S)-3- methylmorpholin-4-yl]
-3H-[1,2,3] triazolo [4,5-d] pyrimidin-5-
yl}phenyl)carbamoyl]amino}benzamide . The compound was
prepared as described in the example above using
triphosgene (21 mg, 0.70 mmol),
(S)-4-(3-ethyl-7-(3-methylmorpholino)-
3H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)aniline (30
mg, 0.088 mmol), 4-amino-N-(2-
(dimethylamino)ethyl)benzamide (55 mg, 0.264 mmol) and
triethylamine (123 mL, 0.88 mmol) in methylene
chloride (1.5 mL) The solvent was removed in a
N2-stream and the crude product was purified by HPLC
(TFA-method) to give N-[2-(dimethylamino)ethyl]-4-
{[(4- {3-ethyl-7-
[(35)-3-methylmorpholin-4-yl]-3H-[l,2,3]triazolo[4,5-d
]pyrimidin-5- yl}phenyl)carbamoyl]amino}benzamide as a
TFA salt (27 mg, 45% yield), MS (ESI) m/z = 573.3.
Example 287 Preparation of methyl
5-({[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5- d]pyrimidin-5-yl)phenyl]
carbamoyl} amino)pyridine-2-carboxylate WYE-1328
10-1To a stirred solution of triphosgene (274mg, 0.92
mmol) in THF (10 mL) was added 4-
(3-ethyl-7-morpholino-3H-[l,2,3]triazolo[4,5-d]pyrimid
in-5-yl)aniline (500 mg, 1.54 mmol) at 25 0C. The
reaction mixture was stirred for 15 min and NEt3 ( 213
mL, 1.54 mmol) was added. The mixture was stirred for
1 h and methyl 5-aminopicolinate (703 mg, 462 mmol)
and NEt3 (2130 mL, 15.4 mmol) were added and the
reaction mixture was stirred for additional 12 hr than
CHCl3 (100 mL) were added and the organic layer were
extracted with sat NH Cl-SoI (10 mL) and brine (10 mL)
and the combined organic layers were dried over MgSO .
Filtration and solvent removal on a rotary evaporator
gave the off-white product to give methyl
5-({[4-(3-ethyl- 7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoy
l}amino)pyridine-2- carboxylate (530mg, 68 % yield),
MS (ESI) m/z 504.2. Example 288 Preparation of 5-({
[4-(3-ethyl-7-morpholin-4-yl-3 H-[1,2,3] triazolo
[4,5-d]pyrimidin- 5-yl)phenyl] carbamoyl}
amino)pyridine-2-carboxylic acid. To a stirred
suspension of methyl
5-({[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)pyridine-2-carboxylate (530
mg, 1.04 mmol) in IPA( 5mL) was added NaOH aqueous
(2N) (2 mL, 4 mmol) and the mixture was heated at
reflux for 2 hours. The mixture was made acidic with
6N HCl. Upon acidification the product precipitated,
which was collected by filtration to obtain as off
white solid (100 mg, 19% yield),MS (ESI) m/z 490.
Example 289 Preparation of
l-[4-(3-ethyl-7-morpholin-4-yl-3
H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]-3-{6-[(4-methylpiperazin-l-yl)carbonyl]pyri
din-3-yl}urea . The compound was prepared as described
in examples above using
5-({[4-(3-ethyl-7-morpholin-4-yl-3 H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-yl)phenyl]carbamoyl}
amino)pyridine-2-carboxylic acid (50 mg, 0.1 mmol),
N-methylpiperazine (20 mL, 0.2 mmol) and NEt3 (50 mL,
0.4 mmol), HOBT (27 mg, 0.2 mmol) and EDCI (38 mg, 0.2
mmol) in anhydrous DMF (ImL). The solvents were
removed in a N2-stream and the crude mixture was
purified by semi-prep-HPLC (NH3-method) to give
-[2-(dimethylamino)ethyl]-5-({[4-(3-ethyl-7-morpholin-
4-yl-3 H-[l,2,3]triazolo[4,5-
d]pyrimidin-5-yl)phenyl]carbamoyl}amino)-
L/-methylpyridine-2-carboxamide (20 mg, 34 % yield)MS
(ESI) m/z 572.2.Example 290 Preparation
of7V-[2-(dimethylamino)ethyl]-5-({[4-(3-ethyl-7-morpho
lin-4-yl-3 H- [1,2,3] triazolo [4,5-d]
pyrimidin-5-yl)phenyl] carbamoyl}
amino)-7V-methylpyridine-2- carboxamide. The compound
was prepared as described in examples above using
5-({[4-(3- ethyl-7-morpholin-4-yl-3
H-[1,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)pyridine-2-carboxylic acid
(50 mg, 0.1 mmol), N,Ndimethylethylenediamine (18 mL,
0.2 mmol) and NEt3 (50 mL, 0.4 mmol), HOBT (27 mg, 0.2
mmol) and EDCI (38 mg, 0.2 mmol) in anhydrous DMF
(ImL). The solvents were removed in a N2-stream and
the crude mixture was purified by semi-prep-HPLC
(NH3-method) to give N-[2-
(dimethylamino)ethyl]-5-({[4-(3-ethyl-7-morpholin-4-yl
-3 H-[l,2,3]triazolo[4,5-d]pyrimidin-5-
yl)phenyl]carbamoyl}amino)-
L/-methylpyridine-2-carboxamide (14mg, 18 % yield), MS
(ESI) m/z 560. Biological Evaluation - mTOR kinase
assay methods The routine human TOR assays with
purified enzyme are performed in 96-well plates by
DELFIA format as follows. Enzyme is first diluted in
kinase assay buffer (10 mM HEPES (pH 7.4), 50 mM NaCl,
50 mM b-glycerophosphate, 10 mM MnCl2, 0.5 mM DTT,
0.25 mM microcystin LR, and 100 mg/mL BSA). To each
well, 12 mL of the diluted enzyme is mixed briefly
with 0.5 mL test inhibitor or the control vehicle
dimethylsulfoxide (DMSO). The kinase reaction is
initiated by adding 12.5 mL kinase assay buffer
containing ATP and His6-S6K (substrate) to give a
final reaction volume of 25 mL containing 800 ng/mL
FLAG-TOR, 100 mM ATP and 1.25 mM His6-S6K. The
reaction plate is incubated for 2 hours (linear at 1-6
hours) at room temperature with gentle shaking and
then terminated by adding 25 mL Stop buffer (20 mM
HEPES, pH 7.4), 20 mM EDTA, 20 mM EGTA). The DELFIA
detection of the phosphorylated His6-S6K (Thr-389) is
performed at room temperature using a monoclonal
anti-P(T389)-p70S6K antibody (1A5, Cell Signaling)
labeled with Europium-Nl-ITC (Eu) (10.4 Eu per
antibody, PerkinElmer). The DELFIA Assay buffer and
Enhancement solution are purchased from PerkinElmer.
The terminated kinase reaction mixture (45 mL) is
transferred to a MaxiSorp plate (Nunc) containing 55
mL PBS. The His6-S6K is allowed to attach for 2 hours
after which the wells are aspirated and washed once
with PBS. DELFIA Assay buffer (100 mL) with 40
ng/mLEu-P(T389)-S6K antibody is added. The antibody
binding is continued for 1 hour with gentle agitation.
The wells are then aspirated and washed 4 times with
PBS containing 0.05% Tween- 20 (PBST). DELFIA
Enhancement solution (100 mL) is added to each well
and the plates are read in a PerkinElmer Victor model
plate reader. Fluorescence Polarization Assay for PI3K
Materials Reaction Buffer: 20 mM HEPES, pH 7.5, 2 mM
MgCl2, 0.05% CHAPS; and 0.01% BME (added fresh)
Stop/Detection Buffer: 100 mM HEPES, pH 7.5, 4 mM
EDTA, 0.05% CHAPS; ATP 20 mM in water; PIP2 (diC8,
Echelon, Salt Lake City Utah, cat# P-4508) 1 mM in
water (MW=856.5); GST-GRP 1.75 mg/mL or 1.4 mg/mL in
10% glycerol; Red detector (TAMRA) 2.5 mM; Plate: Nunc
384 well black polypropylene fluorescence plate.
Methods PI3-Kinase reactions were performed in 5 mM
HEPES, pH 7, 2.5 mM MgCl2, and 25 mM ATP, with
diC8-PI(4,5)P2 (Echelon, Salt Lake City Utah) as
substrate. Nunc 384 well black polypropylene
fluorescent plates were used for PI3K assays.
Reactions were quenched by the addition of EDTA to a
final concentration of 10 mM. Final reaction volumes
were 10 ml. For evaluation of PI 3-K inhibitors, 5 ng
of enzyme and 2.5 mM of substrate was used per 10 ml
reaction volume, and inhibitor concentrations ranged
from 100 pM to 20 mM; the final level of DMSO in
reactions never exceeded 2%. Reactions were allowed to
proceed for one hour at 250C. After I hour, GST-tagged
GRPl (general receptor for phosphoinositides) PH
domain fusion protein was added to a final
concentration of 100 nM, and BODIPY-TMRI(1, 3,4,5)P4
(Echelon) was also added to a final concentration of 5
nM. Final sample volumes were 25 ml with a final DMSO
concentration of 0.8%. Assay Plates were read on
PerkinElmer Envision plate readers with appropriate
filters for Tamra [BODIPY-TMRI(1,3,4,5)P4]. Data
obtained were used to calculate enzymatic activity and
enzyme inhibition by inhibitor compounds. In vitro
cell culture growth assay methods: Cell Lines used are
human pancreatic (PC3) and ovarian (OVCAR3) tumor cell
lines. PC3 and OVCAR3 are plated in 96-well culture
plates at approximately 3000 cells per well. One day
following plating, various concentrations of PI3K
inhibitors in DMSO are added to cells (final DMSO
concentration in cell assays is 0.25%). Three days
after drug treatment, viable cell densities are
determined by cell mediated metabolic conversion of
the dye MTS, a wellestablished indicator of cell
proliferation in vitro. Cell growth assays are
performed using kits purchased from Promega
Corporation (Madison, WI), following the protocol
provided by the vendor. Measuring absorbance at 490 nm
generates MTS assay results. Compound effect on cell
proliferation is assessed relative to untreated
control cell growth. The drug concentration that
conferred 50% inhibition of growth is determined as
IC50 (mM). Table 1 shows the results of the described
biological assays. TABLE 1COMPOSITIONS AND PROCESSES
FOR IMPROVED MASS SPECTROMETRY ANALYSIS Related Patent
Application This patent application claims the benefit
of U.S. non-provisional patent application no.
12/014,671, filed January 15, 2008, naming Thomas
Becker as applicant, entitled COMPOSITIONS AND
PROCESSES FOR IMPROVED MASS SPECTROMETRY ANALYSIS, and
designated by attorney docket no. SEQ-6015-UT. The
entirety of this patent application is incorporated
herein by reference, including all text and drawings,
in jurisdictions permitting such practice. Field of
the Invention The invention pertains generally to
compositions and methods for use with mass
spectrometry. Background Mass spectrometry is a
powerful analytical tool used for measuring the
molecular mass of analytes in a sample. When using a
time-of-flight mass spectrometer, the speed of flight
of the ions is about 107 times faster than the speed
of migration of molecules in an electrophoretic gel,
therefore mass spectrometry offers an extremely fast
analytical method, even when measurement of the
spectrum is repeated 10 to 100 times to achieve a good
signal-to-noise ratio. Analysis by mass spectrometry
typically begins with the samples being ionized by any
number of means, for example, by Matrix Assisted Laser
Desorption Ionization (MALDI) or Electrospray
Ionization (ES). MALDI preparation and measurement
procedures consist first of embedding the analyte
molecules on a sample carrier in a solid or liquid, IR
or UV-absorbent matrix which is usually an organic
acid. The sample carrier comprising the matrix and
analyte is placed in the ion source of a mass
spectrometer. The matrix is vaporized by a short laser
pulse and the analyte molecule is thereby transported
into the gas phase in a non-fragmented state. The
analyte molecule is ionized by colliding and reacting
with the matrix ions generated at the same time. A
voltage is applied which accelerates the ions into a
field-free flight tube. Due to their different masses,
the ions in the ion source are accelerated to
different speeds with the smaller ions reaching the
detector earlier than the larger ions. The varying
times of flight are converted into the different
masses of the ions. An alternative method for ionizing
an analyte is electrospray (or ES). Like MALDI,
electrospray allows for the ionization/vaporization of
polar molecules. Initially the sample ofinterest is
dissolved in a solvent where, to a certain extent, it
will exist in an ionized form. In conventional ES, the
solution is then pumped through a thin capillary which
is raised to a high potential. Small charged droplets
are sprayed from the ES capillary into a bath gas at
atmospheric pressure and travel down a pressure and
potential gradient towards an orifice in the
massspectrometer high-vacuum system. As the droplets
traverse this path, they become desolvated and reduced
in size such that surface-Coulombic forces overcome
surface-tension forces. As a result, the droplets
break up into smaller droplets until either an ion
desorbs from the droplet or the solvent is completely
removed. The exact mechanism of ion formation is not
entirely clear, but the result is a beam of ions,
which are sampled by the mass spectrometer. A more
detailed description of the ES process is provided in
Electrospray Ionization Mass Spectrometry:
Fundamentals, Instrumentation and Applications edited
by Cole (John Wiley and Sons, New York). Whichever
ionization method used, the formation of unwanted
adducts during ionization can compromise the quality
and resolution of spectra generated by mass
spectrometry. More specifically, the presence of
unwanted adducts can make it difficult to detect and
analyze an analyte, especially low abundance or low
mass analytes. Summary The present invention provides
processes and compositions for improved analysis by
mass spectrometry. Provided herein are mass
spectrometric sample preparation methods that reduce
or minimize adduct formation in a cost effective and
easy-to-implement manner that does not otherwise
disrupt the ionization, mass analysis or detection of
sample ions. The improved methods and compositions of
the invention allow for easier identification and
quantification of analyte peaks, thereby increasing
the number of correct calls. These improvements prove
particularly useful for samples contaminated with
sodium and/or ammonia salt, as well as samples with
low analyte concentrations. In certain embodiments,
described hereafter is the use of ascorbic acid, or a
salt, tautomer or analog thereof, as an
adduct-reducing additive that decreases the presence
of adducts in the mass spectra, and increases the
signal to noise (s/n) ratio. While embodiments of the
invention will refer to using "ascorbic acid"
hereafter, it is understood that the person of
ordinary skill in the art can use ascorbic acid,
ascorbate, a salt thereof, a tautomer thereof or an
analog thereof (described hereafter) in methods and
compositions described herein. In one aspect, the
invention provides a method for reducing adduct
formation in a sample comprising an analyte to be
analyzed by mass spectrometry comprising the step of
adding an adduct-reducing additive, which comprises
ascorbic acid, to the sample prior to analysis of the
analyte by mass spectrometry. In a related embodiment,
the adduct-reducing additive may furthercomprise
ammonium oxalate. In some embodiments, the
adduct-reducing additive is used in combination with
other adduct-reducing additives (known or
not-yet-discovered adduct-reducing additives). In
certain embodiments, the adduct-reducing additive is
used in combination with one or more resins. In
certain embodiments, the analyte is a nucleic acid
such as deoxyribonucleic acid or ribonucleic acid.
Improvements described herein can be applied to a
variety of mass spectrometry formats as sample
handling procedures prior to mass analysis can
generate undesirable adducts. Examples of mass
spectrometry formats include, but are not limited to,
Matrix-Assisted Laser Desorption/lonization
Time-of-Flight (MALDI-TOF) Mass Spectrometry (MS),
Laser Desorption Mass Spectrometry (LDMS),
Electrospray (ES) MS, Ion Cyclotron Resonance (ICR)
MS, and Fourier Transform MS. Improvements described
herein are readily applicable to mass spectrometry
formats in which analyte is volatized and ionized
("ionization MS," e.g., MALDI-TOF MS, LDMS, ESMS). The
invention also provides a method for reducing adduct
formation in a sample comprising an analyte to be
analyzed by mass spectrometry comprising the step of
adding an adduct-reducing additive, which comprises
ascorbic acid, to a matrix prior to analysis of the
analyte by mass spectrometry. The method may also
comprise the additional step of adding the
adduct-reducing additive to the analyte (as well as
the matrix) prior to analysis of the analyte by mass
spectrometry In a related embodiment, the
adduct-reducing additive may further comprise ammonium
oxalate. In some embodiments, the matrix composition
comprises 3-hydroxypicolinic acid (3-HPA), diammonium
citrate (DAC), or a combination thereof. In certain
embodiments, the analyte is a nucleic acid such as
deoxyribonucleic acid or ribonucleic acid. In some
embodiments, the adductreducing additive is also added
to the analyte. In certain embodiments, the invention
provides methods for preparing a substrate suitable
for use in mass spectrometry comprising the step of
depositing a matrix material comprising an
adduct-reducing additive on the substrate, wherein the
adduct-reducing additive comprises ascorbic acid. In a
related embodiment, the adduct-reducing additive may
further comprise ammonium oxalate. In another related
embodiment, the method further comprises the step of
sealing the substrate. Methods of sealing a substrate
include, but are not limited to, conditions effected
by packaging processes, such as vacuum sealing and
heat sealing, for example. In some embodiments, the
method further comprises the step of treating the
substrate with an agent or gas to minimize oxidation.
In certain embodiments, the substrate is flushed with
an inert gas, for example argon, prior to being
sealed. In certain embodiments, the substrate is
sealed and/or packaged to limit or eliminate exposure
to light or UV radiation prior to analysis by
massspectrometry. In some embodiments, the substrate
is sealed and/or packaged to maintain a given pH. In
certain embodiments, substrates are packaged in a
container, including without limitation, a polymer
container (e.g., polyethylene, polypropylene,
polystyrene container). In some embodiments, the
substrate comprises silica or silicon dioxide. The
invention also provides compositions to be analyzed by
mass spectrometry comprising an analyte and an
adduct-reducing additive. In certain embodiments, the
adduct-reducing additive comprises ascorbic acid. In a
related embodiment, the adduct-reducing additive may
further comprise ammonium oxalate. In some
embodiments, the invention provides a composition
suitable for analysis by mass spectrometry comprising
an analyte and an adduct-reducing additive, wherein
the additive comprises ascorbic acid. The composition
may also comprise ammonium oxalate. In certain
embodiments, the invention provides a target site for
mass spectrometry comprising a substrate and an
adduct-reducing additive comprising ascorbic acid. The
target site may also comprise ammonium oxalate. In
some embodiments, the target site may further comprise
a matrix material. In a related embodiment, the matrix
material is pre-loaded on the substrate. In certain
embodiments, the target site may further comprise an
analyte. In some embodiments, the composition is
sealed. Methods of sealing substrates include, but are
not limited to, vacuum sealing and heat sealing. In
certain embodiments, the composition is treated with
an agent or gas to minimize oxidation. In some
embodiments, the composition is flushed with an inert
gas, for example argon, prior to being sealed. In some
embodiments, the composition is sealed and/or packaged
to limit or eliminate exposure to light or UV
radiation. In certain embodiments, the composition is
sealed and/or packaged to maintain a given pH. Also
provided herein is a method for preparing an analyte
for mass spectrometry analysis, which comprises: (a)
contacting a solution comprising an analyte with a
composition comprising ascorbic acid, or a salt,
tautomer or analog thereof, thereby preparing a sample
for mass spectrometry analysis; and (b) introducing
the sample to a mass spectrometer. In certain
embodiments, the composition also comprises ammonium
oxalate. The analyte sometimes is a nucleic acid,
including, but not limited to a deoxyribonucleic acid,
ribonucleic acid and the like or combination thereof.
In some embodiments, the mass spectrometry analysis is
selected from the group consisting of: Matrix-Assisted
Laser Desorption/lonization Time-of-Flight (MALDI-TOF)
Mass Spectrometry, Laser Desorption Mass Spectrometry
(LDMS), Electrospray (ES) Mass Spectrometry, Ion
Cyclotron Resonance (ICR) Mass Spectrometry, and
Fourier Transform Mass Spectrometry. In some
embodiments, the composition comprises ascorbic acid,
and in certain embodiments, the composition does not
comprise an analog of ascorbic acid.Provided also
herein is a method for analyzing an analyte by mass
spectrometry, which comprises: (a) introducing a
sample to a mass spectrometer, wherein the sample
comprises an analyte and ascorbic acid, or a salt,
tautomer or analog thereof; and (b) analyzing the
sample by mass spectrometry. In some embodiments, the
sample further comprises ammonium oxalate. The analyte
sometimes is a nucleic acid, including, but not
limited to a deoxyribonucleic acid, ribonucleic acid
and the like or combination thereof. In some
embodiments, the sample comprises an analyte and
ascorbic acid, and in certain embodiments, the sample
does not comprise an analog of ascorbic acid. Also
provided herein is a substrate comprising an array of
spots, wherein each spot comprises (i) a matrix for
Matrix-Assisted Laser Desorption/lonization (MALDI)
mass spectrometry and (ii) ascorbic acid, or a salt,
tautomer or analog thereof. In some embodiments, each
spot further comprises ammonium oxalate, and in
certain embodiments, one or more of the spots further
comprises an analyte. The analyte sometimes is a
nucleic acid, including, but not limited to a
deoxyribonucleic acid, ribonucleic acid and the like
or combination thereof. In some embodiments, the
matrix comprises 3-hydroxypicolinic acid (3-HPA), or
other matrix suitable for analyzing a nucleic acid by
MALDI mass spectrometry. In certain embodiments,
compositions of spots that include ascorbic acid and a
matrix (e.g., 3-HPA) absorb ultraviolet light (e.g.,
absorb UV light at about 220 nm to about 300 nm (e.g.,
about 260 nm to about 270 nm; 266 nm)). In some
embodiments, the matrix comprises a component suitable
for protein or peptide by MALDI mass spectrometry,
including, but not limited to, ferulic acid, sinapic
acid, alpha-cyano-3-hydroxycinnamic acid, and
alpha-cyano-4-hydroxy-cinnamic acid. In certain
embodiments, the substrate is a chip (e.g., a silicon
chip). In some embodiments, each spot comprises
ascorbic acid, and in certain embodiments, each spot
does not comprise an analog of ascorbic acid. Examples
of mass spectrometry analysis that may be improved by
the methods and compositions of the invention include,
but are not limited to, nucleic acid sequencing,
genotyping or methylation analysis. The analysis may
be qualitative or quantitative analysis performed by
mass spectrometry. Brief Description of the Drawings
FIG. 1 shows a mass spectrum generated using a 17mer
synthetic oligonucleotide (GTG GTG GTG GTG GTG GT)
spotted directly on the standard, unmodified matrix.
In the Figure, the presence of an ammonia adduct is
identified (peak height is approximately 12% of parent
peak at 5335 Da).FIG. 2 shows a mass spectrum
generated using the same 17mer synthetic
oligonucleotide (GTG GTG GTG GTG GTG GT) spotted
directly on the ascorbic acid-modified matrix. As seen
in the Figure, the ammonia adduct is no longer
present. FIG. 3 shows a mass spectrum generated from
an RhD gene extension product spotted on a standard,
unmodified matrix resulting in an extension peak at
7571 Da and a +55Da adduct peak (NH3 + K) at 7626Da.
The adduct peak causes a false positive insertion call
(SNR: 2; Probability:88%). FIG. 4 shows a mass
spectrum generated from an RhD gene extension product
spotted on the ascorbic-acid modified matrix resulting
in an extension peak at 7571 Da, but no +55Da adduct
peak. The false positive insertion call is eliminated
(SNR: 0; Probability:0%). Detailed Description Mass
spectrometry offers a highly accurate and sensitive
way to measure the molecular mass of analytes such as
nucleic acids and peptides. Mass spectrometry thereby
provides a powerful tool for the analysis of otherwise
difficult-to-measure molecules. However, the presence
of unwanted adduct products can make it difficult to
accurately detect and analyze an analyte, especially
low abundance or low mass analytes. The problem is
further compounded when multiple analytes are detected
in a single mass spectrum as part of multiplexed
reaction. Adducts form when ions, typically cations,
associate with biomolecules under mass spectrometry
conditions, thereby creating unwanted mass peaks. Any
part of the sample processing (e.g., biochemistry,
sample handling, sample dispensing, etc), sample
cleanup (e.g., adding resin) sample ionization, or
sample detection may contribute to the formation of
adducts. In the case of matrix-assisted laser
desorption/ionization (MALDI) mass spectrometry, the
matrix material itself may serve as a source of adduct
formation. For example, a mixture of 3-
hydroxypicolinic acid (3-HPA) and di-ammoniumcitrate
(DAC) is often used as an effective UVmatrix for
MALDI-based nucleic acid analysis. Ammonium salts
(e.g., DAC) are added to matrices, and to 3-HPA in
particular, because they are known to further reduce
cation adduct formation to single-stranded DNA (ssDNA)
(Wu, J.K., et al., Rapid Comm. Mass Spectrom. 1993, 7,
191; Pieles, et al., Nucleic Acid Research, 1993, 21,
14, 3191 ) . However, results provided herein indicate
DAC is the major source for ammonia (NH3) adduct
formation. For example, Figure 1 shows the presence of
an NH3 adduct mass peak at + 17Da of the mass spectra.
Another contributor to ammonia adduct formation is
ammoniated cation exchange resin, which may be used to
desalt the analyte prior to MALDI analysis (Nordhoff,
E., et al., Rapid Comm. Mass Spectrom. 1992, 6, 771 )
. As described in the Examples below, ammonia adducts
arepredominantly formed with guanine and thymine
bases. Thus, these adducts are more pronounced in
assays where the nucleic acid analytes are rich in
these bases. In addition, ammoniated cation exchange
resin may not completely remove all of the sodium ions
from the DNA's backbone. This lack of removal results
in a sodium ion adduct mass peak at +22Da. Other
adducts may form from the matrix material, and may be
more common in the presence of thymine bases. For
example, when 3-hydroxypicolinic acid is used as a
matrix, adduct mass peaks are found at 94, 138, and
188Da. Together, all of these adduct peaks can lead to
a misinterpretation of mass spectrometry results. Thus
compositions and processes that greatly reduce the
amount and frequency of adducts, especially alkali and
ammonia adducts, are useful for improving the
accuracy, sensitivity and throughput of mass
spectrometry-based analysis. Presence of an
adduct-reducing additive can reduce, or abrogate, an
adduct peak present for a sample analyzed without an
adduct-reducing additive. As shown herein, the
addition of ascorbic acid has been shown to reduce the
average adduct formation score (defined herein) by up
to 40% compared to resin-treated standard matrix at
comparable extension product intensities (see Examples
1-3). In addition, matrix modified with ascorbic acid
additive has proven to be physically and chemically
stable over a period of 6 months (see Example 4)
allowing for substrates to be pretreated with ascorbic
acid during manufacturing. Analvte The invention
allows for improved mass spectrometry-based analysis
of analytes such as nucleic acids, (e.g.,
oligonucleotides and polynucleotides), proteins,
peptides and lipids, including their particular
analogs and conjugates, such as glycoproteins or
lipoproteins. Other substances that can be amenable to
MALDI analysis within the present teachings are small
molecules, metabolites, natural products and
pharmaceuticals. The methods and compositions of the
present invention are particularly useful for
polynucleotides comprising a majority of guanines and
thymines since these polynucleotides are more
susceptible to ammonia adduct formation. As used
herein, the term "nucleic acid" refers to
single-stranded and/or double-stranded polynucleotides
such as deoxyribonucleic acid (DNA), and ribonucleic
acid (RNA) as well as analogs or derivatives of either
RNA or DNA. Also included in the term "nucleic acid"
are analogs of nucleic acids such as peptide nucleic
acid (PNA), phosphorothioate DNA, acyclo nucleotides
and other such analogs and derivatives or combinations
thereof. Nucleotide analogs contained in a
polynucleotide can be, for example, mass modified
nucleotides, which allow for mass differentiation of
polynucleotides; nucleotides containing a detectable
label such as a fluorescent, radioactive, luminescent
or chemiluminescent label, whichallows for detection
of a polynucleotide; or nucleotides containing a
reactive group such as biotin or a thiol group, which
facilitates immobilization of a polynucleotide to a
solid support. A polynucleotide also can contain one
or more backbone bonds that are selectively cleavable,
for example, chemically, enzymatically or
photolytically. For example, a polynucleotide can
include one or more deoxyribonucleotides, followed by
one or more ribonucleotides, which can be followed by
one or more deoxyribonucleotides, such a sequence
being cleavable at the ribonucleotide sequence by base
hydrolysis. A polynucleotide also can contain one or
more bonds that are relatively resistant to cleavage,
for example, a chimeric oligonucleotide primer, which
can include nucleotides linked by peptide nucleic acid
bonds and at least one nucleotide at the 3' end, which
is linked by a phosphodiester bond, or the like, and
is capable of being extended by a polymerase. Sample
As used herein, "sample" refers to a composition
containing an analyte to be analyzed. In certain
embodiments, the sample is from a "biological sample".
A biological material is generally considered any
material obtained from a living source (e.g. human,
animal, plant, bacteria, fungi, protist, virus)). The
biological sample can be in any form, including solid
materials (e.g. tissue, cell pellets and biopsies) and
biological fluids (e.g. urine, blood, saliva, amniotic
fluid and mouth wash (containing buccal cells)).
Preferably solid materials are mixed with a fluid.
Matrix Matrix material is utilized in certain forms of
mass spectrometry, such as MALDI spectrometry, for
example. The matrix material serves to separate the
analyte molecules from each other, to absorb the
energy imparted by the laser photons, and to transfer
the energy to the analyte molecules, thereby resulting
in their desorption and ionization. Once the analyte
is ionized, a mass spectrometer such as a time of
flight (TOF) analyzer can be used to measure ion
masses. The choice of a matrix material for mass
spectrometry analysis often depends upon the type of
biomolecules analyzed. For example, for nucleic acid
analysis by mass spectrometry, a matrix often utilized
is a mixture of 3-hydroxypicolinic acid (3-HPA) and
di-ammoniumcitrate (DAC). Another matrix material used
to facilitate ionization of sample analytes is 2,5-
dihydroxybenzoic acid (DHB). DHB also suffers from
adduct formation and chemical noise generation that
interferes with sample analysis.
Alpha-cyano-4-hydroxycinnamic acid (a-CHCA) is an
example of a widely used matrix for the ionization of
protein and peptide analytes in matrix-assisted laser
time-of-flight mass spectrometry. However, a-CHCA
adducts are common and can interfere with the ability
to accurately detect low abundance, low mass analytes.
Additional matrices that may be used withfree radical
scavenger additives described herein for the improved
mass spectrometric analysis are described by Li et al.
{Rapid Comm. Mass Spectrom. 12:993-998 (1998), M.C.
Fitzgerald and L.M. Smith (Annu. Rev. Biophys. Biomol.
Struc. 1995. 24: 117-40), and Nordhoff et al. (Mass
Spectrometry Reviews, 1996, 15, 67-138; all of which
are hereby incorporated by reference), and examples of
matrices include, without limitation,
2,4,6-trihydroxyacetophenone (THAP), anthranilic acid,
nicotinic acid, salicylamide, 1-isoquinolinol,
T-2-(3-(4-t-Butyl-phenyl)-2-methyl-2-
propenylidene)malononitrile (DCTB), sinapic acid (SA),
dithranol (DIT), 3-aminoquinoline, trans-3-
indoleacrylic acid (IAA),
2-(4-hydroxyphenylazo)benzoic acid (HABA), succinic
acid, 2,6- dihydroxyacetophenone, ferulic acid,
caffeic acid, glycerol and nitroaniline The matrix
material may be combined with additive(s) or
analyte(s) prior to or after matrix is deposited on a
substrate. When analytes are embedded in a matrix of
light-absorbing material, the matrix is generally
present in excess relative to the analyte. The
incorporation of analyte molecules in some form into
the usually crystalline matrix materials during their
crystallization, or at least into the boundary
surfaces between the small matrix crystals, is
advantageous for the MALDI process. In some
embodiments, the additive is first mixed with the
matrix material in solution, and the combined matrix
material/additive solution is deposited on the
substrate where it crystallizes. In various
embodiments, matrix is deposited on the substrate to
form discrete spots by dissolving the matrix in a
solution comprising ascorbic acid and a suitable
solvent, such as water. The resulting solution is
deposited on the MALDI substrate and the substrate can
be placed in a vacuum chamber such that the
matrix/ascorbic acid solution is dried under vacuum.
In one embodiment, ascorbic acid serves as the matrix
material - either alone or in combination with other
matrices. Various methods can be used for depositing
the matrix, additive or analyte to a substrate. In one
embodiment, the application of each element is done in
separate steps. For example, the matrix material can
be preloaded on a substrate and the analyte can be
added at a later time using an appropriate liquid
dispensing apparatus (e.g., piezoelectric, pin tool
dispensing devices). In some embodiments, the elements
are deposited in combination. For example, the matrix
and additive can be first combined (Ae., dissolved in
a solvent) and deposited on the substrate together,
followed by the addition of an analyte. In some
embodiments, a matrix or matrix/additive deposit can
be allowed to dry on a substrate, forming crystals of
matrix as the solvent evaporates. Subsequent
deposition of analyte solution on top of the dried
matrix results in partial dissolution of the dried
matrix deposit and co-crystallization of the
re-dissolved matrix with the analyte. In certain
embodiments, adduct-reducing additive is directly
utilized as a matrix material, and in some
embodiments, the adduct-reducing additive is utilized
as a component of a matrixmaterial. Matrix material in
some embodiments includes adduct-reducing additive and
one or more of the mass spectrometry matrix materials
described herein (e.g., one or more of 3-HPA, DAC,
DHB, CHCA, THAP, DCTB, DIT, SA, IAA, HABA). For
embodiments in which adduct-reducing additive is
utilized with one or more mass spectrometry matrix
materials, the adduct-reducing additive ranges between
99% to 1% by weight of the overall weight of the
matrix material (e.g., about 5%, 10%, 15%, 20%, 25%
30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90% or 95% by weight of the overall weight of the
matrix material), and sometimes the adduct-reducing
additive is in a molar ratio (i.e., moles additive to
moles mass spectrometric matrix) of about 1:20, 1:19,
1:18, 1:17, 1:16, 1:15, 1:14, 1:13, 1:12, 1: 1 1,
1:10, 1:9, 1:8, 1:7, 1:6, 1:5, 1:4, 1:3 or 1:2, for
example. Additive As used herein, the term
"adduct-reducing additive" is a substance added to any
one or more of the components or reagents required for
analysis by mass spectrometry. These components or
reagents include the sample, analyte, matrix material,
substrate or combinations thereof. In certain
embodiments, the adduct-reducing additive is ascorbic
acid, or any derivatives thereof with substantially
the same adduct reducing effects. In certain
embodiments, the adduct-reducing additive is a free
radical scavenger. Any free radical scavenger suitable
for use in mass spectrometric analysis, and in certain
instances suitable for use in mass spectrometry
analysis of nucleic acids, can be utilized. Examples
of free radical scavengers include, without
limitation, ascorbic acid, retinol, tocotrienol,
tocopherol, coenzyme Q10, melatonin, lycopene, lutein,
alpha-carotene, beta-carotene, zeaxanthin,
astaxanthin, canthaxanthin, flavones (e.g., luteolin,
apigenin, tangeritin), favonols (e.g., quercetin,
kaempferol, myricetin, isorhamnetin,
proanthocyanidins), favanones (e.g., hasperetin,
naringenin, eriodictyol), isoflavone phytoestrogens
(e.g., genistein, daidzein, glycitein), stilbenoids
(e.g., resveratrol, pterostilbene), anthocyanins
(e.g., cyaniding, delphinidin, malvidin, pelargonidin,
peonidin, petunidin), phenolic acids and esters (e.g.,
ellagic acid, gallic acid, salicylic acid, rosmarinic
acid, cinnamic acid, chlorogenic acid, chicoric acid,
gallotannins, ellagitannins), nonfalvonoid phenolics
(e.g., curcumin, xanthones, silymarin, eugenol) and
organic antioxidants (e.g., citric acid, oxalic acid,
phytic acid, lignan, uric acid, N-acetylcysteine). The
person of ordinary skill in the art can readily
identify free radical scavengers that are suitable as
an additive or matrix for mass spectrometry by
routinely testing such scavengers in side-by-side
analyses, as shown in the Examples herein.In some
embodiments, the additive is substantially free of
impurities and therefore does not need to be purified.
If the adduct-reducing additive is not substantially
pure, it may be purified by methods known in the art
to remove impurities, for example, by ion-exchange
resin purification. The additive can be dissolved in
liquid form (e.g., dissolved in water) and then
deposited on preloaded matrix or deposited directly on
the substrate without preloaded matrix. Alternatively,
the additive may be combined with the matrix prior to
being deposited on the substrate. The additive and
matrix may be combined to obtain a concentration of
matrix of 1 to about 20 mg/ml and a concentration of
additive from about 5 to about 50 mM. The use of
insufficient amounts of additive will not
significantly reduce the adduct formation, while using
too much additive can suppress the parent signals in
the mass spectra. Those of skill in the art are able
to determine without undue 



experimentation the appropriate amount of additive to
optimize the analysis of a particular analyte by
varying the amount of additive and determining the
effect on spectral characteristics. In some
embodiments, the adduct-reducing additive may be used
alone or in combination with other substances that
reduce or eliminate the presence of unwanted adducts.
Ascorbic acid additive can be combined with other
additives capable of reducing background noise in mass
spectra. Other known, suitable additives include
resin, volatile ammonium salts, particularly volatile
monobasic, dibasic or tribasic ammonium salts.
Preferably the salt additives are not too basic such
that they interfere with the sample being analyzed.
The additives can be monobasic phosphates and sulfates
(e.g., ammonium monobasic phosphate), and dibasic
citrates (e.g., ammonium dibasic citrate), and
tribasic citrates (e.g., ammonium tribasic citrate).
In certain embodiments, the adduct-reducing additive
is ascorbic acid, ascorbate, a salt thereof, a
tautomer thereof, or an ascorbic acid analog
(including analog salts and tautomers), having a
structure according to the following formula: wherein:
R1 and R2 independently are OH, halogen, R3, OR3,
azido, cyano, CH2R3, CHR3R4, SR3, NR3R4; andR3 and R4
independently are H, alkyl, acetylene or cyano, or an
optionally substituted aryl carbocyclic ring, aryl
heterocyclic ring, non-aryl carbocyclic ring or
non-aryl heterocyclic ring. Ascorbic acid analogs used
herein generally are free radical scavenging agents,
and free radical scavenging activity of an ascorbic
acid analog can be determined by the person of
ordinary skill in the art (e.g., titration with an
oxidation agent such as 2,6-dichlorophenol-indophenol
(DCPIP), iodine, iodate and iodide mixture or
N-bromosuccinimide). The term "optionally substituted"
as used herein indicates that the particular group or
groups being described may have no non-hydrogen
substituents, or the group or groups may have one or
more non-hydrogen substituents. If not otherwise
specified, the total number of such substituents that
may be present is equal to the number of H atoms
present on the unsubstituted form of the group being
described. Where an optional substituent is attached
via a double bond, such as a carbonyl oxygen (=0), the
group takes up two available valences, so the total
number of substituents that may be included is reduced
according to the number of available valences.
Ascorbic acid and analogs thereof can have ionizable
groups so as to be capable of preparation as salts. In
that case, wherever reference is made to the compound,
it is understood in the art that a pharmaceutically
acceptable salt may also be used. These salts may be
acid addition salts involving inorganic or organic
acids or the salts may, in the case of acidic forms of
the compounds of the invention be prepared from
inorganic or organic bases. Frequently, the compounds
are prepared or used as pharmaceutically acceptable
salts prepared as addition products of
pharmaceutically acceptable acids or bases. Suitable
pharmaceutically acceptable acids and bases are
well-known in the art, such as hydrochloric,
sulphuric, hydrobromic, acetic, lactic, citric, or
tartaric acids for forming acid addition salts, and
potassium hydroxide, sodium hydroxide, ammonium
hydroxide, caffeine, various amines, and the like for
forming basic salts. Methods for preparation of the
appropriate salts are well-established in the art. In
some cases, the compounds may contain both an acidic
and a basic functional group, in which case they may
have two ionized groups and yet have no net charge.
Ascorbic acid analogs often contain one or more chiral
centers. The invention includes each of the isolated
stereoisomeric forms as well as mixtures of
stereoisomers in varying degrees of chiral purity,
including racemic mixtures. It also encompasses the
various diastereomers and tautomers that can be
formed. The compounds of the invention may also exist
in more than one tautomeric form; the depiction herein
of one tautomer is for convenience only, and is also
understood to encompass other tautomers of the form
shown. As used herein, the terms "alkyl," "alkenyl"
and "alkynyl" include straight-chain, branchedchain
and cyclic monovalent hydrocarbyl radicals, and
combinations of these, which contain only Cand H when
they are unsubstituted. Examples include methyl,
ethyl, isobutyl, cyclohexyl, cyclopentylethyl, 2
propenyl, 3 butynyl, and the like. The total number of
carbon atoms in each such group is sometimes described
herein, e.g., when the group can contain up to ten
carbon atoms it can be represented as 1-10C or as
C1-C10 or C1-10. When heteroatoms (N, O and S
typically) are allowed to replace carbon atoms as in
heteroalkyl groups, for example, the numbers
describing the group, though still written as e.g.
C1-C6, represent the sum of the number of carbon atoms
in the group plus the number of such heteroatoms that
are included as replacements for carbon atoms in the
backbone of the ring or chain being described.
Typically, the alkyl, alkenyl and alkynyl substituents
of the invention contain one 1OC (alkyl) or two 1OC
(alkenyl or alkynyl). Preferably they contain one 8C
(alkyl) or two 8C (alkenyl or alkynyl). Sometimes they
contain one 4C (alkyl) or two 4C (alkenyl or alkynyl).
A single group can include more than one type of
multiple bond, or more than one multiple bond; such
groups are included within the definition of the term
"alkenyl" when they contain at least one carbon-carbon
double bond, and are included within the term
"alkynyl" when they contain at least one carboncarbon
triple bond. Alkyl, alkenyl and alkynyl groups are
often optionally substituted to the extent that such
substitution makes sense chemically. Typical
substituents include, but are not limited to, halo,
=0, =N-CN, =N-OR, =NR, OR, NR2, SR, SO2R, SO2NR2,
NRSO2R, NRCONR2, NRCOOR, NRCOR, CN, COOR, CONR2, 0OCR,
COR, and NO2, wherein each R is independently H, C1-C8
alkyl, C2- C8 heteroalkyl, C1-C8 acyl, C2-C8
heteroacyl, C2-C8 alkenyl, C2-C8 heteroalkenyl, C2-C8
alkynyl, C2-C8 heteroalkynyl, C6-C10 aryl, or C5-C10
heteroaryl, and each R is optionally substituted with
halo, =0, =N-CN, =N-OR', =NR', OR', NR'2, SR', SO2R',
SO2NR'2, NR SO2R', NR'CONR' 2, NR'COOR', NR'COR', CN,
COOR', CONR'2, 0OCR', COR', and NO2, wherein each R'
is independently H, C1-C8 alkyl, C2-C8 heteroalkyl,
C1-C8 acyl, C2-C8 heteroacyl, C6-C10 aryl or C5-C10
heteroaryl. Alkyl, alkenyl and alkynyl groups can also
be substituted by C1-C8 acyl, C2- C8 heteroacyl,
C6-C10 aryl or C5-C10 heteroaryl, each of which can be
substituted by the substituents that are appropriate
for the particular group. "Acetylene" substituents are
2-10C alkynyl groups that are optionally substituted,
and are of the formula -CC-Ra, wherein Ra is H or
C1-C8 alkyl, C2-C8 heteroalkyl, C2-C8 alkenyl, C2-C8
heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl,
C1-C8 acyl, C2-C8 heteroacyl, C6-C10 aryl, C5-C10
heteroaryl, C7-C12 arylalkyl, or C6-C12
heteroarylalkyl, and each Ra group is optionally
substituted with one or more substituents selected
from halo, =0, =N-CN, =N-OR', =NR', OR', NR'2, SR',
SO2R', SO2NR'2, NR SO2R', NR'C0NR' 2, NR'COOR',
NR'COR', CN, COOR', C0NR' 2, 0OCR', COR', and NO2,
wherein each R' is independently H, C1-C6 alkyl, C2-C6
heteroalkyl, C1-C6 acyl, C2-C6 heteroacyl, C6-C10
aryl, C5-C10 heteroaryl, C7-12 arylalkyl, or C6-12
heteroarylalkyl, each of which is optionally
substituted with one or more groups selected from
halo, C1-C4 alkyl, C1-C4 heteroalkyl, C1-C6 acyl,
C1-C6 heteroacyl, hydroxy, amino, and =0; and wherein
two R' can be linked to form a 3-7 membered ring
optionally containing up to three heteroatoms selected
from N, O and S. In some embodiments, Ra of -CC-Ra is
H or Me. "Heteroalkyl", "heteroalkenyl", and
"heteroalkynyl" and the like are defined similarly to
the corresponding hydrocarbyl (alkyl, alkenyl and
alkynyl) groups, but the 'hetero' terms refer to
groups that contain one to three O, S or N heteroatoms
or combinations thereof within the backbone residue;
thus at least one carbon atom of a corresponding
alkyl, alkenyl, or alkynyl group is replaced by one of
the specified heteroatoms to form a heteroalkyl,
heteroalkenyl, or heteroalkynyl group. The typical and
preferred sizes for heteroforms of alkyl, alkenyl and
alkynyl groups are generally the same as for the
corresponding hydrocarbyl groups, and the substituents
that may be present on the heteroforms are the same as
those described above for the hydrocarbyl groups. For
reasons of chemical stability, it is also understood
that, unless otherwise specified, such groups do not
include more than two contiguous heteroatoms except
where an oxo group is present on N or S as in a nitro
or sulfonyl group. While "alkyl" as used herein
includes cycloalkyl and cycloalkylalkyl groups, the
term "cycloalkyl" may be used herein to describe a
carbocyclic non-aromatic group that is connected via a
ring carbon atom, and "cycloalkylalkyl" may be used to
describe a carbocyclic non-aromatic group that is
connected to the molecule through an alkyl linker.
Similarly, "heterocyclyl" may be used to describe a
non-aromatic cyclic group that contains at least one
heteroatom as a ring member and that is connected to
the molecule via a ring atom, which may be C or N; and
"heterocyclylalkyl" may be used to describe such a
group that is connected to another molecule through a
linker. The sizes and substituents that are suitable
for the cycloalkyl, cycloalkylalkyl, heterocyclyl, and
heterocyclylalkyl groups are the same as those
described above for alkyl groups. As used herein,
these terms also include rings that contain a double
bond or two, as long as the ring is not aromatic. As
used herein, "acyl" encompasses groups comprising an
alkyl, alkenyl, alkynyl, aryl or arylalkyl radical
attached at one of the two available valence positions
of a carbonyl carbon atom, and heteroacyl refers to
the corresponding groups wherein at least one carbon
other than the carbonyl carbon has been replaced by a
heteroatom chosen from N, O and S. Thus heteroacyl
includes, for example, -C(=O)OR and -C(=O)NR 2 as well
as -C(=O)-heteroaryl. Acyl and heteroacyl groups are
bonded to any group or molecule to which they are
attached through the open valence of the carbonyl
carbon atom. Typically, they are C1-C8 acylgroups,
which include formyl, acetyl, pivaloyl, and benzoyl,
and C2-C8 heteroacyl groups, which include
methoxyacetyl, ethoxycarbonyl, and 4-pyridinoyl. The
hydrocarbyl groups, aryl groups, and heteroforms of
such groups that comprise an acyl or heteroacyl group
can be substituted with the substituents described
herein as generally suitable substituents for each of
the corresponding component of the acyl or heteroacyl
group. "Aromatic" moiety or "aryl" moiety refers to a
monocyclic or fused bicyclic moiety having the
well-known characteristics of aromaticity; examples
include phenyl and naphthyl. Similarly,
"heteroaromatic" and "heteroaryl" refer to such
monocyclic or fused bicyclic ring systems which
contain as ring members one or more heteroatoms
selected from O, S and N. The inclusion of a
heteroatom permits aromaticity in 5 membered rings as
well as 6 membered rings. Typical heteroaromatic
systems include monocyclic C5-C6 aromatic groups such
as pyridyl, pyrimidyl, pyrazinyl, thienyl, furanyl,
pyrrolyl, pyrazolyl, thiazolyl, oxazolyl, and
imidazolyl and the fused bicyclic moieties formed by
fusing one of these monocyclic groups with a phenyl
ring or with any of the heteroaromatic monocyclic
groups to form a C8-C10 bicyclic group such as
indolyl, benzimidazolyl, indazolyl, benzotriazolyl,
isoquinolyl, quinolyl, benzothiazolyl, benzofuranyl,
pyrazolopyridyl, quinazolinyl, quinoxalinyl,
cinnolinyl, and the like. Any monocyclic or fused ring
bicyclic system which has the characteristics of
aromaticity in terms of electron distribution
throughout the ring system is included in this
definition. It also includes bicyclic groups where at
least the ring which is directly attached to the
remainder of the molecule has the characteristics of
aromaticity. Typically, the ring systems contain 5-12
ring member atoms. Preferably the monocyclic
heteroaryls contain 5-6 ring members, and the bicyclic
heteroaryls contain 8-10 ring members. Aryl and
heteroaryl moieties may be substituted with a variety
of substituents including C1- C8 alkyl, C2-C8 alkenyl,
C2-C8 alkynyl, C5-C12 aryl, C1-C8 acyl, and
heteroforms of these, each of which can itself be
further substituted; other substituents for aryl and
heteroaryl moieties include halo,OR, NR2, SR, SO2R,
SO2NR2, NRSO2R, NRCONR2, NRCOOR, NRCOR, CN, COOR,
CONR2, 0OCR, COR, and NO2, wherein each R is
independently H, C1-C8 alkyl, C2-C8 heteroalkyl, C2-C8
alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8
heteroalkynyl, C6-C10 aryl, C5-C10 heteroaryl, C7-C12
arylalkyl, or C6-C12 heteroarylalkyl, and each R is
optionally substituted as described above for alkyl
groups. The substituent groups on an aryl or
heteroaryl group may of course be further substituted
with the groups described herein as suitable for each
type of such substituents or for each component of the
substituent. Thus, for example, an arylalkyl
substituent may be substituted on the aryl portion
with substituents described herein as typical foraryl
groups, and it may be further substituted on the alkyl
portion with substituents described herein as typical
or suitable for alkyl groups. Similarly, "arylalkyl"
and "heteroarylalkyl" refer to aromatic and
heteroaromatic ring systems which are bonded to their
attachment point through a linking group such as an
alkylene, including substituted or unsubstituted,
saturated or unsaturated, cyclic or acyclic linkers.
Typically the linker is C1-C8 alkyl or a hetero form
thereof. These linkers may also include a carbonyl
group, thus making them able to provide substituents
as an acyl or heteroacyl moiety. An aryl or heteroaryl
ring in an arylalkyl or heteroarylalkyl group may be
substituted with the same substituents described above
for aryl groups. Preferably, an arylalkyl group
includes a phenyl ring optionally substituted with the
groups defined above for aryl groups and a C1-C4
alkylene that is unsubstituted or is substituted with
one or two C1-C4 alkyl groups or heteroalkyl groups,
where the alkyl or heteroalkyl groups can optionally
cyclize to form a ring such as cyclopropane,
dioxolane, or oxacyclopentane. Similarly, a
heteroarylalkyl group preferably includes a C5-C6
monocyclic heteroaryl group that is optionally
substituted with the groups described above as
substituents typical on aryl groups and a C1-C4
alkylene that is unsubstituted or is substituted with
one or two C1-C4 alkyl groups or heteroalkyl groups,
or it includes an optionally substituted phenyl ring
or C5- C6 monocyclic heteroaryl and a C1-C4
heteroalkylene that is unsubstituted or is substituted
with one or two C1-C4 alkyl or heteroalkyl groups,
where the alkyl or heteroalkyl groups can optionally
cyclize to form a ring such as cyclopropane,
dioxolane, or oxacyclopentane. Where an arylalkyl or
heteroarylalkyl group is described as optionally
substituted, the substituents may be on either the
alkyl or heteroalkyl portion or on the aryl or
heteroaryl portion of the group. The substituents
optionally present on the alkyl or heteroalkyl portion
are the same as those described above for alkyl groups
generally; the substituents optionally present on the
aryl or heteroaryl portion are the same as those
described above for aryl groups generally. "Arylalkyl"
groups as used herein are hydrocarbyl groups if they
are unsubstituted, and are described by the total
number of carbon atoms in the ring and alkylene or
similar linker. Thus a benzyl group is a C7-arylalkyl
group, and phenylethyl is a C8-arylalkyl.
"Heteroarylalkyl" as described above refers to a
moiety comprising an aryl group that is attached
through a linking group, and differs from "arylalkyl"
in that at least one ring atom of the aryl moiety or
one atom in the linking group is a heteroatom selected
from N, O and S. The heteroarylalkyl groups are
described herein according to the total number of
atoms in the ring and linker combined, and they
include aryl groups linked through a heteroalkyl
linker; heteroaryl groups linked through a hydrocarbyl
linker such as an alkylene; and heteroaryl groups
linked through aheteroalkyl linker. Thus, for example,
C7-heteroarylalkyl would include pyridylmethyl,
phenoxy, and N-pyrrolylmethoxy. "Alkylene" as used
herein refers to a divalent hydrocarbyl group; because
it is divalent, it can link two other groups together.
Typically it refers to -(CH 2)n- where n is 1-8 and
preferably n is 1-4, though where specified, an
alkylene can also be substituted by other groups, and
can be of other lengths, and the open valences need
not be at opposite ends of a chain. Thus -CH(Me)- and
-C(Me) 2- may also be referred to as alkylenes, as can
a cyclic group such as cyclopropan-1 ,1- diyl. Where
an alkylene group is substituted, the substituents
include those typically present on alkyl groups as
described herein. In general, any alkyl, alkenyl,
alkynyl, acyl, or aryl or arylalkyl group or any
heteroform of one of these groups that is contained in
a substituent may itself optionally be substituted by
additional substituents. The nature of these
substituents is similar to those recited with regard
to the primary substituents themselves if the
substituents are not otherwise described. Thus, where
an embodiment of, for example, R7 is alkyl, this alkyl
may optionally be substituted by the remaining
substituents listed as embodiments for R7 where this
makes chemical sense, and where this does not
undermine the size limit provided for the alkyl per
se; e.g., alkyl substituted by alkyl or by alkenyl
would simply extend the upper limit of carbon atoms
for these embodiments, and is not included. However,
alkyl substituted by aryl, amino, alkoxy, =0, and the
like would be included within the scope of the
invention, and the atoms of these substituent groups
are not counted in the number used to describe the
alkyl, alkenyl, etc. group that is being described.
Where no number of substituents is specified, each
such alkyl, alkenyl, alkynyl, acyl, or aryl group may
be substituted with a number of substituents according
to its available valences; in particular, any of these
groups may be substituted with fluorine atoms at any
or all of its available valences, for example.
"Heteroform" as used herein refers to a derivative of
a group such as an alkyl, aryl, or acyl, wherein at
least one carbon atom of the designated carbocyclic
group has been replaced by a heteroatom selected from
N, O and S. Thus the heteroforms of alkyl, alkenyl,
alkynyl, acyl, aryl, and arylalkyl are heteroalkyl,
heteroalkenyl, heteroalkynyl, heteroacyl, heteroaryl,
and heteroarylalkyl, respectively. It is understood
that no more than two N, O or S atoms are ordinarily
connected sequentially, except where an oxo group is
attached to N or S to form a nitro or sulfonyl group.
"Halo", as used herein includes fluoro, chloro, bromo
and iodo. Fluoro and chloro are often preferred.
"Amino" as used herein refers to NH2, but where an
amino is described as "substituted" or "optionally
substituted", the term includes NR'R" wherein each R'
and R" is independently H, or is an alkyl, alkenyl,
alkynyl, acyl, aryl, or arylalkyl group or a
heteroform of one of these groups,and each of the
alkyl, alkenyl, alkynyl, acyl, aryl, or arylalkyl
groups or heteroforms of one of these groups is
optionally substituted with the substituents described
herein as suitable for the corresponding group. The
term also includes forms wherein R' and R" are linked
together to form a 3-8 membered ring which may be
saturated, unsaturated or aromatic and which contains
1-3 heteroatoms independently selected from N, O and S
as ring members, and which is optionally substituted
with the substituents described as suitable for alkyl
groups or, if NR'R" is an aromatic group, it is
optionally substituted with the substituents described
as typical for heteroaryl groups. As used herein, the
term "carbocycle" refers to a cyclic compound
containing only carbon atoms in the ring, whereas a
"heterocycle" refers to a cyclic compound comprising a
heteroatom. The carbocyclic and heterocyclic
structures encompass compounds having monocyclic,
bicyclic or multiple ring systems. As used herein, the
term "heteroatom" refers to any atom that is not
carbon or hydrogen, such as nitrogen, oxygen or
sulfur. Illustrative examples of heterocycles include
but are not limited to tetrahydrofuran, 1,3 dioxolane,
2,3 dihydrofuran, pyran, tetrahydropyran, benzofuran,
isobenzofuran, 1,3 dihydro isobenzofuran, isoxazole,
4,5 dihydroisoxazole, piperidine, pyrrolidine,
pyrrolidin 2 one, pyrrole, pyridine, pyrimidine,
octahydro pyrrolo[3,4 b]pyridine, piperazine,
pyrazine, morpholine, thiomorpholine, imidazole,
imidazolidine 2,4 dione, 1,3 dihydrobenzimidazol 2
one, indole, thiazole, benzothiazole, thiadiazole,
thiophene, tetrahydro thiophene 1, 1 dioxide,
diazepine, triazole, guanidine,
diazabicyclo[2.2.1]heptane, 2,5
diazabicyclo[2.2.1]heptane, 2,3,4,4a,9,9a hexahydro 1H
beta carboline, oxirane, oxetane, tetrahydropyran,
dioxane, lactones, aziridine, azetidine, piperidine,
lactams, and may also encompass heteroaryls. Other
illustrative examples of heteroaryls include but are
not limited to furan, pyrrole, pyridine, pyrimidine,
imidazole, benzimidazole and triazole. Substrate As
used herein, "substrate" refers to an insoluble
support on which an analyte is deposited and analyzed.
Substrates may include, but are not limited to,
silica, glass (e.g. glass, controlledpore glass
(CPG)), nylon, Wang resin, Merrifield resin, Sephadex,
Sepharose, cellulose, magnetic beads, Dynabeads, a
metal surface (e.g. steel, gold, silver, aluminum,
silicon and copper), a plastic material (e.g.,
polyethylene, polypropylene, polyamide, polyester,
polyvinylidenedifluoride (PVDF)), or pins (e.g.,
arrays of pins suitable for combinatorial synthesis or
analysis or beads in pits of flat surfaces such as
wafers (e.g., silicon wafers) with or without plates.
The solid support may be in any desired form,
including, but not limited to: a bead, chip,
capillary, plate, membrane, wafer, comb, pin, a wafer
with pits, substantially flat surface, an array of
pits or nanoliter wells and other geometries and forms
known to those of skill in the art. Preferred supports
are flat surfacesdesigned to receive or link samples
at discrete loci. Most preferred are flat surfaces
with hydrophobic regions surrounding hydrophilic loci
for receiving, containing or binding a sample. The
substrate materials can be inert to the operation of
the device or the reagents to be used in the
procedure, including the matrix materials and solvents
typical of MALDI mass spectrometry. On the substrate,
spots of matrix or matrix/additive or
matrix/analyte/additive often have certain
characteristics. Each spot on a substrate can be about
200 micrometers to about 1 mm in diameter. Spot
diameter often is substantially uniform and
spot-to-spot diameter variation often is minimal
(e.g., variation of about 20 micrometers). Any
center-to-center distance for spots on a substrate
useful for mass spectrometry can be utilized, such as
center-to-center distances of 2.25 mm or 1.125 mm, for
example, and the center-to-center distance between
spots on a substrate often is substantially uniform.
Spots on the substrate can have a thickness ranging
between about 10 micrometers to about 100 micrometers.
The thickness of each spot on a substrate often is
substantially uniform and spot-to-spot thickness
variation often is minimal (e.g., about 30
micrometers). Target Site As used herein, the term
"target site" refers to a specific locus on a
substrate upon which material, such as matrix
material, matrix material with additive, or analyte,
can be deposited and retained. A substrate may contain
one or more target sites, which can be arranged
randomly or in ordered array or other pattern. When
used for mass spectrometric analyses, such as MALDI
analyses, a target site or the resulting site with
deposited material, is preferably equal to or less
than the size of the laser spot that will be focused
on the substrate to effect desorption. Thus, a target
site can be, for example, a well or pit, a pin or
bead, or a physical barrier that is positioned on a
surface of the solid support, or combinations thereof
such as a beads on a chip, chips in wells, or the
like. A target site can be physically placed onto the
substrate, can be etched on a surface of the
substrate, can be a "tower" that remains following
etching around a locus, or can be defined by
physical-chemical parameters such as relative
hydrophilicity, hydrophobicity, or any other surface
chemistry that retains a liquid therein or thereon.
Platform The methods and compositions of the present
invention may be used in conjunction with any
ionization source, including Atmospheric Pressure,
Chemical lonisation (APCI), Chemical lonisation (Cl),
Electron Impact (El), Electrospray lonisation (ESI or
ES), Fast Atom Bombardment (FAB), Field Desorption /
Field lonisation (FD/FI), Matrix Assisted Laser
Desorption lonisation(MALDI) and Thermospray
lonisation (TSP). In certain embodiments, the
ionization source is MALDI or ES. The methods and
compositions of the invention may be used in
conjunction with any mass analyzer. There are a number
of mass analyzers currently available, the better
known of which include quadrupoles, time-of-flight
(TOF) analyzers, magnetic sectors, and both Fourier
transform and quadrupole ion traps. In addition, the
analyzers may be used in tandem as tandem (MS-MS) mass
spectrometers. In some embodiments the mass analyzer
is a TOF analyzer. In certain embodiments, analytes
are analyzed by a mass spectrometric analysis and are
not analyzed by a spectroscopic method. In some
embodiments, analytes are not analyzed by infrared
spectroscopy (e.g., Fourier Transform infrared
spectroscopy), which in general measures the
vibrational frequency of certain molecules, and does
not generally include ionization of analytes and
measuring the mass of the ionized analytes. Examples
The following examples are non-limiting and illustrate
certain embodiments of the invention. Example 1:
Additive to the Analvte In the following Example,
analyte from a Sequenom iPLEX(tm) reaction was mixed
with either nanopure water or with an ascorbic acid
additive to determine the effect of the additive on
adduct formation. The plates were processed in
parallel following the Sequenom iPLEX(tm) protocol as
described by Jurinke, C , Oeth, P., van den Boom, D.,
MALDI-TOF mass spectrometry: a versatile tool for
high-performance DNA analysis. MoI. Biotechnol. 26,
147-164 (2004); and Oeth, P. et al., iPLEX(tm) Assay:
Increased Plexing Efficiency and Flexibility for
MassARRAY(r) System through single base primer
extension with mass-modified Terminators. SEQUENOM
Application Note (2005), both of which are hereby
incorporated by reference. During the
dilution/conditioning step, 9Dl of analyte solution
was mixed with 25Dl of nanopure water as the standard
protocol dictates, while the other plate was also
mixed with ascorbic acid to yield a final ascorbic
acid concentration of 2OmM. To remove residual cations
from the ascorbic acid, and to exclude any possible
inference from ammoniated cation exchange resin, stock
solutions of ascorbic acid were desalted with 1g/ml of
protonated resin. Depending on the workflow, the
additive can be either mixed directly with the analyte
or further diluted and then added to the sample. In
this particular Example, the dilution step was
completed on an automated liquid handler, with the
dilution solution stored in a 50ml tray at a volume
ratio of 1/25 prior to its addition to the analyte
solution.Following the respective
dilution/conditioning steps, both plates were
dispensed at 10nl/domain to a pre-matrixed standard
SpectroChip(tm) (30OmM 3-HPA/25mMDAC) using a Sequenom
Nanodispenser, and analyzed on a Sequenom MassARRAY(r)
Analyzer Compact. Results : the use of ascorbic acid
led to an 8% higher number of calls for ascorbic
acidtreated samples. Sodium and ammonia adducts were
suppressed to the detection limit in the ascorbic acid
treated samples. This resulted in no false positive
calls due to ammonia and/or sodium adducts for the
ascorbic acid treated samples, while ammonia adducts
in water conditioned samples caused one assay to be
repeatedly assigned heterozygote (a false positive
call). Example 2: Additive to the Matrix In the
following Example, a new matrix composition comprising
ascorbic acid (AA) was shown to reduce adduct
formation, thereby improving spectrum quality. Matrix
solutions Matrix combinations were prepared from the
following stock solutions and nanopure water (stock
solutions of the different matrix components were
treated with cation exchange resin according to the
components' functional group - acids with exchange
resin in H+ form, and ammonia salts with resin in NH4+
form): 3-HPA: 35OmM in 30% aqueous Acetonitrile. AA:
1M in aqueous solution. DAC: 226mg1Min aqueous
solution. The standard matrix was prepared with 30OmM
3HPA and 25mM DAC, while the new matrix was prepared
with 30OmM 3HPA, 2OmM NH4-Oxalate and 2OmM ascorbic
acid. See Table 1. The final matrices were dispensed
on a SpectroChip at 15-2OnI, using a Gesim
Nanoplotter. TABLE 1 Synthetic Oligonucleotide Samples
Two experiments were performed using synthetic
oligonucleotides spotted directly on the matrices of
Table 1. In a first experiment, a 17mer synthetic
oligonucleotide (GTG GTG GTG GTG GTG GT) was tested on
both the "old", resin-treated matrix and the "new",
ascorbic acid-modified matrix. In Figure 1 (old
matrix), an ammonia adduct is clearly present (peak
height isapproximately 12% of parent peak at 5335 Da),
while the ammonia adduct is not present in Figure 2
(new matrix). The new matrix may alternatively be
referred to as "Matrix 63C". In a second experiment, a
low mass 17mer synthetic oligonucleotide (5044Da) and
high mass 28mer synthetic oligonucleotide (8436Da)
were tested for adduct formation and depurination. In
both experiments, the synthetic oligonucleotide
analytes were dispensed on the matrices of Table 1 at
1OnI per spot, using a Gesim nanoplotter. The results
for the low mass and high mass oligonucleotides are
shown in Tables 2 and 3, respectively. TABLE 2A: 17mer
Adducts TABLE 2B: 17mer Probe Height and
Signal-to-Noise (SNR) RatioTABLE 3A: 28mer Adducts
TABLE 3B: 28mer Probe Height and Signal-to-Noise (SNR)
Ratio Matrix comparisons are based on the relative
adduct and depurination peak heights, and on the probe
heights and SNRs. An adduct formation score was
introduced to account for the relative frequency of
pads that exceed the peak score threshold value into
the analysis: Adduct formation score = =(relative
frequency of pads exceeding threshold value) *(average
adduct peak height) The term "pads" and "spots" on a
substrate are interchangeable. Standard deviations for
the average adduct peak heights were low and
comparable for all matrices and are not reported in
the tables. For the synthetic 17mer, the average
adduct formation score was 13% less on the new matrix
(Table 2A), and for the synthetic 28mer, the average
adduct formation score was 29% less on the new matrix
(Table 3A) as compared to the resin-treated standard
matrix.Primer Extension Samples Additional experiments
were performed using validated Sequenom genotyping
assays directed to polymorphisms in the RhD and AMG
genes. These assays were performed using the iPLEX(tm)
assay and MassARRAY(r) technology (Jurinke, C , Oeth,
P., van den Boom, D., MALDITOF mass spectrometry: a
versatile tool for high-performance DNA analysis. MoI.
Biotechnol. 26, 147-164 (2004); and Oeth, P. et al.,
iPLEX(tm) Assay: Increased Plexing Efficiency and
Flexibility for MassARRAY(r) System through single
base primer extension with mass-modified Terminators.
SEQUENOM Application Note (2005), both of which are
hereby incorporated by reference). In brief, the
target region surrounding the SNP is first amplified
by PCR. Subsequently an oligonucleotide primer is
annealed to the PCR product and is extended
allele-specifically by a single nucleotide using a
mixture of 4 terminator nucleotides and a DNA
polymerase. The extension products are transferred to
a miniaturized chip array and are analyzed by
MALDI-TOF Mass Spectrometry. Determination of the
molecular mass of extension products allows
unambiguous identification of the SNP allele present
in the sample. The peak area ratio of mass signals
allows the estimation of the relative abundance of the
alleles in a given sample. In this experiment, a 20%
higher laser energy (compared to the above synthetic
oligonucleotide experiments) was used on 7316 Da AMG
primer extension products spotted on the matrices of
Table 1. As Tables 4 and 5 shows, there is a reduced
average adduct formation score for the extension
products dispensed on the new matrix as compared to
the standard matrix (40- 50% decrease), and the
increased laser energy had no negative effect on
adduct formation. TABLE 4A: AMG Assay (7316 Da)
Adducts - Standard Laser Energy TABLE 4B: AMG Assay
(7316 Da) Height and Signal-to-Noise (SNR) RatioTABLE
5: AMG Assay (7316 Da) Adducts - Increased Laser
Energy To test the new matrix's effectiveness in the
presence of higher amounts of analyte, increasing
amounts (10, 15 and 2OnI) of 7528 Da AMG primer
extension products were analyzed on the matrices of
Table 1. See Table 6 below. The new matrix's average
adduct formation scores are lower at the 10 and 15nl
analyte volume; whereas at 2OnI, the same score (0.6)
was observed for both matrices.TABLE 6: AMG Assay
(7528 Da) Adducts - Increased Analyte Sample on the
Matrix K)Improved Mass Spectra The importance of
reduced adduct formation to eliminate false positive
calls is clearly illustrated in Figures 3 and 4, which
show the results for the RHD-4-psi 3-i genotyping
assay. The peak at 7626Da is not an insertion as
reported for the standard matrix (Figure 3), but a
55Da (NH3 + K) adduct to the extension product at 7571
Da. This adduct is clearly eliminated in the new
matrix (Figure 4). Example 3: Additive to the Matrix
and Analvte The new, ascorbic acid-modified matrix was
also tested in combination with ascorbic acid added to
an analyte solution (AMG primer extension product at
8289Da). As seen in Example 1 and Tables 2-6 of
Example 2, ascorbic acid added to the analyte or in
combination with standard matrix greatly reduced
ammonia and sodium adducts. See Table 7 below. There
was a 43% decrease for ascorbic acid treated analyte
on standard matrix, and a 57% decrease for ascorbic
acid treated analyte dispensed on new matrix (as
compared to untreated analyte dispensed on untreated
matrix). TABLE 7: Ascorbic Acid Added to Analyte and
Matrix Example 4: Stability Tests Over a period of six
months, four stability tests were performed to
determine the adduct-reducing properties of ascorbic
acid over time. There was no indication that the
tested matrices diminish in their performance during
the course of time. Instead, theobtained SNRs and
consistent adduct formation scores for ammonia and
alkali adducts confirmed the stability of 3-HPA and
its additives DAC, NH4-Oxalate in combination with
ascorbic acid. The entirety of each patent, patent
application, publication and document referenced
herein hereby is incorporated by reference. Citation
of the above patents, patent applications,
publications and documents is not an admission that
any of the foregoing is pertinent prior art, nor does
it constitute any admission as to the contents or date
of these publications or documents. Modifications may
be made to the foregoing without departing from the
basic aspects of the invention. Although the invention
has been described in substantial detail with
reference to one or more specific embodiments, those
of ordinary skill in the art will recognize that
changes may be made to the embodiments specifically
disclosed in this application, yet these modifications
and improvements are within the scope and spirit of
the invention. The invention illustratively described
herein suitably may be practiced in the absence of any
element(s) not specifically disclosed herein. Thus,
for example, in each instance herein any of the terms
"comprising," "consisting essentially of," and
"consisting of" may be replaced with either of the
other two terms. The terms and expressions which have
been employed are used as terms of description and not
of limitation, and use of such terms and expressions
do not exclude any equivalents of the features shown
and described or portions thereof, and various
modifications are possible within the scope of the
invention claimed. The term "a" or "an" can refer to
one of or a plurality of the elements it modifies
(e.g., "a device" can mean one or more devices) unless
it is contextually clear either one of the elements or
more than one of the elements is described. The term
"about" as used herein refers to a value within 10% of
the underlying parameter (i.e., plus or minus 10%),
and use of the term "about" at the beginning of a
string of values modifies each of the values (i.e.,
"about 1, 2 and 3" is about 1, about 2 and about 3).
For example, a weight of "about 100 grams" can include
weights between 90 grams and 110 grams. Thus, it
should be understood that although the present
invention has been specifically disclosed by
representative embodiments and optional features,
modification and variation of the concepts herein
disclosed maybe resorted to by those skilled in the
art, and such modifications and variations are
considered within the scope of this invention.
Embodiments of the invention are set forth in the
claims that follow.What is claimed is: 1. A method for
reducing adduct formation in a sample comprising an
analyte to be analyzed by mass spectrometry comprising
the step of adding an adductreducing additive, which
comprises ascorbic acid, or a salt, tautomer or analog
thereof, to the sample prior to analysis of the
analyte by mass spectrometry. 2. The method of claim 1
wherein the adduct-reducing additive further comprises
ammonium oxalate. 3. The method of claim 1 wherein the
analyte is a nucleic acid. 4. The method of claim 3
wherein the nucleic acid is deoxyribonucleic acid. 5.
The method of claim 3 wherein the nucleic acid is
ribonucleic acid. 6. The method of claim 1 wherein the
analysis by mass spectrometry is selected from the
group consisting of: Matrix-Assisted Laser
Desorption/lonization Timeof- Flight (MALDI-TOF) Mass
Spectrometry, Laser Desorption Mass Spectrometry
(LDMS), Electrospray (ES) Mass Spectrometry, Ion
Cyclotron Resonance (ICR) Mass Spectrometry, and
Fourier Transform Mass Spectrometry. 7. A method for
reducing adduct formation in a sample comprising an
analyte to be analyzed by mass spectrometry comprising
the step of adding an adductreducing additive, which
comprises ascorbic acid, or a salt, tautomer or analog
thereof, to a matrix prior to analysis of the analyte
by mass spectrometry. 8. The method of claim 7 further
comprising the step of also adding the adduct-reducing
additive to the analyte prior to analysis of the
analyte by mass spectrometry. 9. The method of claim 7
or 8 wherein the adduct-reducing additive further
comprises ammonium oxalate. 10. The method of claim 7
or 8 wherein the matrix composition comprises 3-
hydroxy picolinic acid (3-HPA). 11. The method of
claim 7 or 8 wherein the matrix composition comprises
diammonium citrate (DAC). 12. The method of claim 7 or
8 wherein the analyte is a nucleic acid. 13. A method
for preparing a substrate suitable for use in mass
spectrometry comprising the step of depositing a
matrix material comprising an adduct-reducing additive
on the substrate, wherein the adduct-reducing additive
comprises ascorbic acid, or a salt, tautomer or analog
thereof.14. The method of claim 13 further comprising
the step of sealing the substrate. 15. The method of
claim 13 further comprising the step of treating the
substrate with an agent or gas to minimize oxidation.
16. The method of claim 13 wherein the substrate
comprises silica. 17. The method of claim 13 wherein
the adduct-reducing additive further comprises
ammonium oxalate. 18. A composition to be analyzed by
mass spectrometry comprising an analyte and an
adduct-reducing additive. 19. The composition of claim
18 wherein the adduct-reducing agent comprises
ascorbic acid, or a salt, tautomer or analog thereof.
20. The composition of claim 19 further comprising
ammonium oxalate. 2 1. A composition comprising a
matrix composition and ascorbic acid, or a salt,
tautomer or analog thereof. 22. A composition
comprising a matrix composition, ascorbic acid, or a
salt, tautomer or analog thereof, and ammonium
oxalate. 23. A composition suitable for analysis by
mass spectrometry comprising an analyte and an
adduct-reducing additive, wherein the additive
comprises ascorbic acid, or a salt, tautomer or analog
thereof, and ammonium oxalate. 24. A target site for
mass spectrometry comprising a substrate and an
adduct-reducing additive comprising ascorbic acid, or
a salt, tautomer or analog thereof, and ammonium
oxalate. 25. The target site of claim 24 further
comprising a matrix material. 26. A method for
preparing an analyte for mass spectrometry analysis,
which comprises: contacting a solution comprising an
analyte with a composition comprising ascorbic acid,
or a salt, tautomer or analog thereof, thereby
preparing a sample for mass spectrometry analysis; and
introducing the sample to a mass spectrometer. 27. The
method of claim 26 wherein the composition comprises
ammonium oxalate. 28. The method of claim 26 wherein
the analyte is a nucleic acid. 29. The method of claim
28 wherein the nucleic acid is deoxyribonucleic acid.
30. The method of claim 28 wherein the nucleic acid is
ribonucleic acid.3 1. The method of claim 26 wherein
the mass spectrometry analysis is selected from the
group consisting of: Matrix-Assisted Laser
Desorption/lonization Time-of-Flight (MALDI-TOF) Mass
Spectrometry, Laser Desorption Mass Spectrometry
(LDMS), Electrospray (ES) Mass Spectrometry, Ion
Cyclotron Resonance (ICR) Mass Spectrometry, and
Fourier Transform Mass Spectrometry. 32. A method for
analyzing an analyte by mass spectrometry, which
comprises: introducing a sample to a mass
spectrometer, wherein the sample comprises an analyte
and ascorbic acid, or a salt, tautomer or analog
thereof; and analyzing the sample by mass
spectrometry. 33. The method of claim 32 wherein the
sample further comprises ammonium oxalate. 34. The
method of claim 32 wherein the analyte is a nucleic
acid. 35. The method of claim 34 wherein the nucleic
acid is deoxyribonucleic acid. 36. The method of claim
34 wherein the nucleic acid is ribonucleic acid. 37.
The method of claim 32 wherein the mass spectrometry
analysis is selected from the group consisting of:
Matrix-Assisted Laser Desorption/lonization
Time-of-Flight (MALDI-TOF) Mass Spectrometry, Laser
Desorption Mass Spectrometry (LDMS), Electrospray (ES)
Mass Spectrometry, Ion Cyclotron Resonance (ICR) Mass
Spectrometry, and Fourier Transform Mass Spectrometry.
38. A substrate comprising an array of spots, wherein
each spot comprises (i) a matrix for Matrix-Assisted
Laser Desorption/lonization (MALDI) mass spectrometry
and (ii) ascorbic acid, or a salt, tautomer or analog
thereof. 39. The substrate of claim 38, wherein each
spot further comprises ammonium oxalate. 40. The
substrate of claim 38, wherein one or more of the
spots further comprises an analyte. 4 1. The substrate
of claim 40, wherein the analyte is a nucleic acid.
42. The substrate of claim 41, wherein the nucleic
acid is deoxyribonucleic acid. 43. The substrate of
claim 41, wherein the nucleic acid is ribonucleic
acid. 44. The substrate of claim 38, wherein the
matrix comprises 3- hydroxypicolinic acid. 45. The
substrate of claim 38, wherein the substrate is a
chip.6. The substrate of claim 45, wherein the chip is
a silicon chip. 


