
TITLE BLOWING AGENTS FOR FORMING FOAM COMPRISING
UNSATURATED FLUOROCARBONS CROSS REFERENCE TO RELATED
APPLICATION(S) This application claims the benefit of
priority of U.S. Provisional Application 60/732,771 ,
filed November 1, 2005, and incorporated herein by
reference, and is further related to co-filed and
jointly owned application of the same title, (Attorney
Docket No. FL1318 US NA) and further related to
co-filed and jointly owned application titled Methods
for Making Foams Using Blowing Agents Comprising
Unsaturated Fluorocarbons (Attorney Docket No. FL1319
US NA), both of which are also incorporated herein by
reference. FIELD OF THE INVENTION The disclosure
herein relates to blowing agent compositions
comprising unsaturated fluorocarbons and/or
unsaturated hydrofluorocarbons. The disclosure herein
further relates to the use of the blowing agent
compositions in the process for manufacturing plastic
foams. BACKGROUND OF THE INVENTION Closed-cell
polyisocyanate-based foams are widely used for
insulation purposes, for example, in building
construction and in the manufacture of energy
efficient electrical appliances. In the construction
industry, polyurethane (polyisocyanurate) board stock
is used in roofing and siding for its insulation and
load-carrying capabilities. Poured and sprayed
polyurethane foams are widely used for a variety of
applications including insulating roofs, insulating
large structures such as storage tanks, insulating
appliances such as refrigerators and freezers,
insulating refrigerated trucks and railcars, etc. All
of these various types of polyurethane foams require
blowing (expansion) agents for their manufacture.
Insulating foams depend on the use of halocarbon
blowing agents, not only to foam the polymer, but
primarily for their low vapor thermal conductivity, a
very importantcharacteristic for insulation value.
Historically, polyurethane foams used CFCs
(chlorofluorocarbons, for example CFC-1 1,
trichlorofluoromethane) and HCFCs
(hydrochlorofluorocarbons, for example HCFC-141b, 1,1-
dichloro-1-fluoroethane) as the primary blowing agent.
However, due to the implication of chlorine-containing
molecules such as the CFCs and HCFCs in the
destruction of stratospheric ozone, the production and
use of CFCs and HCFCs has been restricted by the
Montreal Protocol. More recently, hydrofluorocarbons
(HFCs), which do not contribute to the destruction of
stratospheric ozone, have been employed as blowing
agents for polyurethane foams. An example of an HFC
employed in this application is HFC-245fa ( 1,1 , 1
,3,3-pentafluoropropane). A second type of insulating
foam is thermoplastic foam, primarily polystyrene
foam. Polyolefin foams (polystyrene, polyethylene, and
polypropylene) are widely used in insulation and
packaging applications. These thermoplastic foams were
generally made with CFC-1 2 (dichlorodifluoromethane)
as the blowing agent. More recently HCFCs (HCFC-22,
chlorodifluoromethane) or blends of HCFCs
(HCFC-22/HCFC- 142b) or HFCs (HFC-152a) have been
employed as blowing agents for polystyrene. A third
important type of insulating foam is phenolic foam.
These foams, which have very attractive flammability
characteristics, were generally made with CFC-1 1
(trichlorofluoromethane) and CFC-1 13 ( 1 ,1 ,2-
trichloro-1 ,2,2-trifluoroethane) blowing agents In
addition to closed-cell foams, open-cell foams are
also of commercial interest, for example in the
production of fluid-absorbent articles. U.S. Patent
6,703,431 (Dietzen, et. al.) describes open-cell foams
based on thermoplastics polymers that are useful for
fluidabsorbent hygiene articles such as wound contact
materials. U.S. Patent 6,071 ,580 (Bland, et. al.)
describes absorbent extruded thermoplastic foams which
can be employed in various absorbency applications.
Opencell foams have also found application in
evacuated or vacuum panel technologies, for example in
the production of evacuated insulation panels as
described in U.S. Patent 5,977,271 (Malone). Using
open-cellfoams in evacuated insulation panels, it has
been possible to obtain R values of 10 to 15 per inch
of thickness depending upon the evacuation or vacuum
level, polymer type, cell size, density, and open cell
content of the foam. These open-cell foams have
traditionally been produced employing CFCs, HCFCs, or
more recently, HFCs as blowing agents. Multimodal
foams are also of commercial interest, and are
described, for example, in U.S. Patent 6,787,580
(Chonde, et. al.) and U.S. Patent 5,332,761 (Paquet,
et. al.). A multimodal foam is a foam 



having a multimodal cell size distribution, and such
foams have particular utility in thermally insulating
articles since they often have higher insulating
values (R-values) than analogous foams having a
generally uniform cell size distribution. These foams
have been produced employing CFCs, HCFCs, and, more
recently, HFCs as the blowing agent. As discussed
above, the production of various types of foams
historically employed CFCs as the blowing agent. In
general, the CFCs produce foams exhibiting good
thermal insulation, low flammability and excellent
dimensional stability. However, despite these
advantages the CFCs have fallen into disfavor due to
their implication in the destruction of stratospheric
ozone, as well as their implication in contributing to
global warming. HCFCs have been proposed as CFC
substitutes, and are currently employed as foam
blowing agents. However, the HCFCs have also been
shown to contribute to the depletion of stratospheric
ozone, and as a result their use has come under
scrutiny, and the widespread use of HCFCs is scheduled
for eventual phase out under the Montreal Protocol.
More recently HFCs have been proposed and employed as
foam blowing agents. The HFCs do not contribute to the
destruction of stratospheric ozone, but are of concern
due to their contribution to the "greenhouse effect",
i.e., they contribute to global warming. As a result
of their contribution to global warming, the HFCs have
come under scrutiny, and their widespread use may also
be limited in the future. Hydrocarbons have also been
proposed as foam blowing agents.However, these
compounds are flammable, and many are photochemically
reactive, and as a result contribute to the production
of ground level ozone (i.e., smog). Such compounds are
typically referred to as volatile organic compounds
(VOCs), and are subject to environmental regulations.
There is need for producing foams that provide low
flammability, good thermal insulation and high
dimensional stability by using a blowing agent that
has substantially no ozone depletion potential (ODP)
and no or very low global warming potential (GWP).
There is also need to provide a process for producing
plastic foams employing a blowing agent which has
significantly less photochemical reactivity than the
hydrocarbons, and hence does not contribute to the
formation of ambient ozone and ground level smog.
SUMMARY OF THE INVENTION One aspect is for a blowing
agent comprising at least one fluorocarbon or
hydrofluorocarbon selected from the group consisting
of: (i) a hydrofluorocarbon having the formula E- or
Z-R1CH=CHR2, wherein R1 and R2 are, independently, Ci
to C6 perfluoroalkyl groups; and (ii) a fluorocarbon
or hydrofluorocarbon selected from the group
consisting of CF3CF=CHF, CF3CH=CF2, CHF2CF=CF2,
CHF2CH=CHF, CF3CF=CH2, CF3CH=CHF1CH2FCF=CF2,
CHF2CH=CF2, CHF2CF=CHF, CHF2CF=CH2, CF3CH=CH2,
CH3CF=CF2, CH2FCHCF2, CH2FCF=CHF, CHF2CH=CHF,
CF3CF=CFCF3, CF3CF2CF=CF2, CF3CF=CHCF3, CF3CF2CF=CH2,
CF3CH=CHCF3, CF3CF2CH=CH2, CF2=CHCF2CF3, CF2=CFCHFCF3,
CF2=CFCF2CHF2 CHF2CH=CHCF3, (CF3)2C=CHCF3,
CF3CF=CHCF2CF3, CF3CH=CFCF2CF3, (CF3)2CFCH=CH2
CF3CF2CF2CH=CH2, CF3(CF2)3CF=CF2, CF3CF2CF=CFCF 2CF3 ,
(CF3)2C=C(CF3)2, (CF S)2CFCF=CHCF 3, CF2=CFCF2CH2F,
CF2=CFCHFCHF 2, CH2=C(CFs)2, CH2CF2CF=CF2,
CH2FCF=CFCHF2,CH2FCF2CF=CF2, CF2=C(CF3)(CH3) ,
CH2=C(CHF 2)(CF3) , CH2=CHCF2CHF2 1 CF2=C(CHF2)(CH3) ,
CHF=C(CF 3)(CH3) , CH2=C(CHFs)2, CF3CF=CFCH 3,
CH3CF=CHCF 3, CF2=CFCF 2CF2C F3 1 CHF=CFCF 2CF2CF3 ,
CF2=CHCF2CF2CF3, CF2=CFCF2CF2CHF2, CHF 2CF=CFCF 2CF3
CF3CF=CFCF 2CHF 2 , CF3CF=CFCHFCF 3 , CHF=CFCF(CFS) 2
, CF2=CFCH(CF 3) 2, CF3CH=C(CF3)2, CF2=CHCF(CFs)2,
CH2=CFCF2CF2CFs, CHF=CFCF 2CF2CHF 2 1 CH2=C(CF 3)CF
2CF3 , CF2=CHCH(CFs)2, CHF=CHCF(CF 3) 2,
CF2=C(CF3)CH2CF3, C H2=CFCF 2C F2CHF 2 CF2=CHCF
2CH2CF3, CF3CF=C(CF 3)(CH3) , CH2=CFCH(CFs)2,
CHF=CHCH(CF 3)2, CH2FCH=C(CF 3)2, CH3CF=C(CFs)2, C
H2=CHCF 2CHFCF 3 , CH2C(CF3)CH2CF3, (CFs)2C=CHC2F5,
(CF3)2CFCF=CHCF 3, CH2=CHC(CF 3) , (CF3)2C=C(CH3)(CF3)
, CF3CH=CHCH(CFS) 2, CH2=CHCF 2C F2CF2CHF 2,
CH2=CHCH2CF2C2F5, CH2=CHCH2CF2C2F , 



CF3CF2CF=CFC2H5, C H2=CHCH 2CF(CFS) 2 , C F3CF=CHCH(CF
3)(CH 3) , (CF3)2C=CFC2H5, cyclo- CF2CF2CF2CH=CH-,
CyClO-CF2CF2CH=CH-, CF3CF2CF2C(CH3)=CH2,
CF3CF2CF2CH=CHCH 3, cyclo- CF2CF2CF=CF-,
CyCIo-CF2CF=CFCF 2CF2- , cyclo- CF2CF=CFCF 2CF2C F2 ,
C F3C F2CF2CF2CH=CH 2 , CF3CH=CHCF 2C F3 1 C
F3CF2CH=CHCF 2C F3 , CF3CH=CHCF 2CF2CF3 1
CF3CF=CFC2F5, C F3CF=CFCF 2CF2C2F5 1 CF3C F2CF=CFCF
2C2FS, CF3CH=CFCF 2CF2C2F5 1 C F3CF=CHCF 2C F2C2FS,
CF3CF2CH=CFCF2C2F5, CF3CF2CF=CHCF 2C2F5,
C2F5CF2CF=CHCH 3, C2F5CF=CHCH 3, (CF3)2C=CHCH 3l
CF3C(CHs)=CHCF3, CHF=CFC 2F5, CHF2CF=CFCF 3,
(CFs)2C=CHF 1CH2FCF=CFCF 3 1 CHF=CHCF
2CFS,CHF2CH=CFCF3, CHF=CFCHFCF 3, CF3CH=CFCHF2,
CHF=CFCF2CHF2, CHF2CF=CFCHF2, CH2CF=CFCF3,
CH2FCH=CFCF3, CH2=CFCHFCF3, CH2=CFCF2CHF2,
CF3CH=CFCH2F, CHF=CFCH2CF3, CHF=CHCHFCF 3,
CHF=CHCF2CHF2, CHF2CF=CHCHF2, CHF=CFCHFCHF 2,
CF3CF=CHCH3, CF2=CHCF2Br, CHF=CBrCHF 2, CHBr=CHCF3,
CF3CBr=CFCF3, CH2=CBrCF2CF3, CHBr=CHCF2CF3,
CH2=CHCF2CF2Br, CH2=CHCBrFCF 3, CH3CBr=CHCF3,
CF3CBr=CHCH3, (CF3)2C=CHBr, CF3CF=CBrCF2CF3,
E-CHF2CBr=CFC2F5, ZCHF2CBr= CFC2F5, CF2=CBrCHFC2F5,
(CFs)2CFCBr=CH2, CHBr=CF(CF 2)2CHF2 CH2=CBrCF2C2F5,
CF2=C(CH2Br)CF3, CH2=C(CBrF2)CF3, (CF3)2CHCH=CHBr,
(CF3)2C=CHCH2Br, CH2=CHCF(CF3)CBrF2 1
CF2=CHCF2CH2CBrF2, CFBr=CHCF 3, CFBr=CFCF3,
CF3CF2CF2CBr=CH2, and CF3(CF2)3CBr=CH2. Another aspect
is for a closed cell foam prepared by foaming a
foamable composition in the presence of a blowing
agent described above. A further aspect is for a
foamable composition comprising a polyol and a blowing
agent described above. Another aspect is for a foam
premix composition comprising a polyol and a blowing
agent described above. Additionally, one aspect is for
a method of forming a foam comprising: (a) adding to a
foamable composition a blowing agent described above;
and (b) reacting the foamable composition under
conditions effective to form a foam. A further aspect
is for a method of forming a polyisocyanate-based foam
comprising reacting at least one organic
polyisocyanate with at least one active
hydrogen-containing compound in the presence of a
blowingagent described above. Another aspect is for a
polyisocyanate foam produced by said method. Other
objects and advantages will become apparent to those
skilled in the art upon reference to the detailed
description that hereinafter follows. DETAILED
DESCRIPTION OF THE INVENTION Applicants specifically
incorporate the entire content of all cited references
in this disclosure. Applicants also incorporate by
reference the co-owned and concurrently filed
applications entitled "Solvent Compositions Comprising
Unsaturated Fluorinated Hydrocarbons" (Attorney Docket
FL 1181 US PRV, US Application No. 60/732,771),
"Blowing Agents for Forming Foam Comprising
Unsaturated Fluorocarbons" (Attorney Docket # FL 1184
US PRV, US Application No. 60/732,090), "Aerosol
Propellants Comprising Unsaturated Fluorocarbons"
(Attorney Docket FL 1185 US PRV, US Application No.
60/732,791), and "Compositions Comprising
Fluoroolefins and Uses Thereof (Attorney docket # FL
1159, US Application No. 60/732,581). Further, when an
amount, concentration, or other value or parameter is
given as either a range, preferred range, or a list of
upper preferable values and lower preferable values,
this is to be understood as specifically disclosing
all ranges formed from any pair of any upper range
limit or preferred value and any lower range limit or
preferred value, regardless of whether ranges are
separately disclosed. Where a range of numerical
values is recited herein, unless otherwise stated, the
range is intended to include the endpoints thereof,
and all integers and fractions within the range. It is
not intended that the scope of the invention be
limited to the specific values recited when defining a
range. 



One aspect provides blowing agents having the formula
E- or ZR1CH= CHR2 (Formula I), wherein R1 and R2 are,
independently, Ci to C6 perfluoroalkyl groups.
Examples of R1 and R2 groups include, but are not
limited to, CF3, C2F5,CF2CF2CF3, CF(CFs)2,
CF2CF2CF2CF3, CF(CF3)CF2CF3, CF2CF(CFs)2, C(CF3)3,
CF2CF2CF2CF2CF3, CF2CF2CF(CFs)2, C(CFs)2C2F5,
CF2CF2CF2CF2CF2CF3 , CF(CF3)CF2CF2C2F5, and
C(CF3)2CF2C2F5. Exemplary, non-limiting Formula I
compounds are presented in Table 1.Compounds of
Formula I may be prepared by contacting a
perfluoroalkyl iodide of the formula R1I with a
perfluoroalkyltrihydroolefin of the formula R2CH=CH2
to form a trihydroiodoperfluoroalkane of the formula
R1CH2CHIR2. This trihydroiodoperfluoroalkane can then
be dehydroiodinated to form R1CH=CHR2. Alternatively,
the olefin R1CH=CHR2 may be prepared by
dehydroiodination of a trihydroiodoperfluoroalkane of
the formula R1CHICH2R2 formed in turn byreacting a
perfluoroalkyl iodide of the formula R2I with a
perfluoroalkyltrihydroolefin of the formula R1CH=CH2.
Said contacting of a perfluoroalkyl iodide with a
perfluoroalkyltrihydroolefin may take place in batch
mode by combining the reactants in a suitable reaction
vessel capable of operating under the autogenous
pressure of the reactants and products at reaction
temperature. Suitable reaction vessels include those
fabricated from stainless steels, in particular of the
austenitic type, and the well-known high nickel alloys
such as Monel(r) nickel-copper alloys, Hastelloy(r)
nickel based alloys and Inconel(r) nickel-chromium
alloys. Alternatively, the reaction may be conducted
in semi-batch mode in which the
perfluoroalkyltrihydroolefin reactant is added to the
perfluoroalkyl iodide reactant by means of a suitable
addition apparatus such as a pump at the reaction
temperature. The ratio of perfiuoroalkyl iodide to
perfluoroalkyltrihydroolefin should be between about
1:1 to about 4:1 , preferably from about 1.5:1 to
2.5:1 . Ratios less than 1.5:1 tend to result in large
amounts of the 2:1 adduct as reported by Jeanneaux, et
al. in Journal of Fluorine Chemistry, Vol. 4, pages
261-270 (1974). Preferred temperatures for contacting
of said perfluoroalkyl iodide with said
perfluoroalkyltrihydroolefin are preferably within the
range of about 1500C to 300C, preferably from about
1700C to about 2500C, and most preferably from about
18O0C to about 23O0C. Suitable contact times for the
reaction of the perfluoroalkyl iodide with the
perfluoroalkyltrihydroolefin are from about 0.5 hour
to 18 hours, preferably from about 4 to about 12
hours. The trihydroiodoperfluoroalkane prepared by
reaction of the perfluoroalkyl iodide with the
perfluoroalkyltrihydroolefin may be used directly in
the dehydroiodination step or may preferably be
recovered and purified by distilled prior to the
dehydroiodination step. The dehydroiodination step is
carried out by contacting the
trihydroiodoperfluoroalkane with a basic substance.
Suitable basic substances include alkali metal
hydroxides (e.g., sodium hydroxide orpotassium
hydroxide), alkali metal oxide (for example, sodium
oxide), alkaline earth metal hydroxides (e.g., calcium
hydroxide), alkaline earth metal oxides (e.g., calcium
oxide), alkali metal alkoxides (e.g., sodium methoxide
or sodium ethoxide), aqueous ammonia, sodium amide, or
mixtures of basic substances such as soda lime.
Preferred basic substances are sodium hydroxide and
potassium hydroxide. Said contacting of the
trihydroiodoperfluoroalkane with a basic substance may
take place in the liquid phase preferably in the
presence of a solvent capable of dissolving at least a
portion of both reactants. Solvents suitable for the
dehydroiodination step include one or more polar
organic solvents such as alcohols (e.g., methanol,
ethanol, n-propanol, isopropanol, n-butanol,
isobutanol, and tertiary butanol), nitriles (e.g.,
acetonitrile, propionitrile, butyronitrile,
benzonitrile, or adiponitrile), dimethyl sulfoxide,
N,N-dimethylformamide, N,N-dimethylacetamide, or
sulfolane. The choice of solvent may depend on the
boiling point of the product and the ease of
separation of traces of the solvent from the product
during purification. Typically, ethanol or isopropanol
are good solvents for the reaction. Typically, the
dehydroiodination reaction may be carried out by
addition of one of the reactants (either the basic
substance or the trihydroiodoperfluoroalkane) to the
other reactant in a suitable reaction vessel. Said
reaction vessel may be fabricated from glass, ceramic,
or metal and is preferably agitated with an impellor
or stirring mechanism. Temperatures suitable for the
dehydroiodination reaction are from about 100C to
about 1000C, preferably from about 200C to about 700C.
The dehydroiodination reaction may be carried out at
ambient pressure or at reduced or elevated pressure.
Of note are dehydroiodination reactions 



in which the compound of Formula I is distilled out of
the reaction vessel as it is formed. Alternatively,
the dehydroiodination reaction may be conducted by
contacting an aqueous solution of said basic substance
with a solution of the trihydroiodoperfluoroalkane in
one or more organic solvents of lower polarity such as
an alkane (e.g., hexane, heptane, or octane),
aromatichydrocarbon (e.g., toluene), halogenated
hydrocarbon (e.g., methylene chloride, ethylene
dichloride, chloroform, carbon tetrachloride, or
perchloroethylene), or ether (e.g., diethyl ether,
methyl tert-butyl ether, tetrahydrofuran, 2-methyl
tetrahydrofuran, dioxane, dimethoxyethane, diglyme, or
tetraglyme) in the presence of a phase transfer
catalyst. Suitable phase transfer catalysts include
quaternary ammonium halides (e.g., tetrabutylammonium
bromide, tetrabutylammonium hydrosulfate,
triethylbenzylammonium chloride,
dodecyltrimethylammonium chloride, and
tricaprylylmethylammonium chloride), quaternary
phosphonium halides (e.g., triphenylmethylphosphonium
bromide and tetraphenylphosphonium chloride), and
cyclic ether compounds known in the art as crown
ethers (e.g., 18-crown-6 and 15-crown-5).
Alternatively, the dehydroiodination reaction may be
conducted in the absence of solvent by adding the
trihydroiodoperfluoroalkane to a solid or liquid basic
substance. Suitable reaction times for the
dehydroiodination reactions are from about 15 minutes
to about six hours or more depending on the solubility
of the reactants. Typically the dehydroiodination
reaction is rapid and requires about 30 minutes to
about three hours for completion. The compound of
formula I may be recovered from the dehydroiodination
reaction mixture by phase separation after addition of
water, by distillation, or by a combination thereof.
The compositions disclosed herein may comprise a
single compound of Formula I, for example, one of the
compounds in Table 1, or may comprise a combination of
compounds of Formula I . In addition to the inventive
compounds described above, compounds presented in
Table 2 can be used as blowing agents. Table 2[0001]
METHOD AND APPARATUS FOR MAPPING 3GPP SERVICE
PRIMITIVES TO MEDIA INDEPENDENT HANDOVER EVENT
SERVICES [0002] FIELD OF INVENTION [0003] The present
invention relates to wireless communication systems.
More particularly, the present invention relates to
mapping of Third Generation Partnership Project (3GPP)
service primitives to media independent handover (MIH)
event services as defined within the IEEE 802.21
standard. [0004] BACKGROUND [0005] The IEEE 802.21
standard relates to mechanisms and procedures that aid
in the execution and management of inter-system
handovers. Under the IEEE 802.21 standard, three main
services can be accessed by mobility management (MM)
applications in order to aid in the management of
handover operations and system discovery and system
selection. These three services include an event
service, an information service and a command service,
which are delivered to prospective users using a
common uniform interface, regardless of the underlying
access technologies supporting the communication
towards the core network. [0006] Amethod which
supports the delivery of event services is needed to
determine when an event is to be triggered based on
the prevailing characteristics of the underlying
technology. The underlying technology could be
supported by the 3GPP specification, 3GPP2 and
wireless local area networks (WLANs), (e.g., IEEE
802.11 or IEEE 802.16), and the like. [0007]
Currently, there are no procedures or functionality to
generate triggers toward upper layers, based on
information provided by the 3GPP underlying layers.
The IEEE 802.21 specification outlines triggers that
should be sent to upper layers. However, the IEEE
802.21 specification does not describe how events are
triggered when the underlying physical resources are
based on3GPP technology. Therefore a method capable
generating these triggers is required. [0008] SUMMARY
[0009] The present invention is related to a 3GPP-MIH
service access point (SAP) which is configured
toprovide MIH event services, (e.g., IEEE 802.21 event
services), by mapping service primitives to the MIH
event services. The service primitives may be 3GPP
service primitives which originate from at least one
of a radio resources (RR) layer, a logical link
control (LLC) layer, a general packet radio service
(GPRS) mobility management (GMM) layer, a session
management (SM) layer, a non-access stratum (NAS), an
access stratum (AS) and an evolved universal
terrestrial radio access (E-UTRA)/evolved core network
(E-CORE) system. The event services may include a link
parameter change event service, a link up event
service, a link going down event service, a link down
event service, 



a handover complete event service and a link detected
event service. [0010] The present invention uses
existing service primitives already defined within
3GPP in order to trigger events that can be used for
the determination of handover operations. These
service primitives are mapped onto concrete IEEE
802.21 events as defined in IEEE 802.21, as a means to
optimize inter-system handover operations. [0011] The
present invention provides a method to trigger MIH
events, using existing 3GPP radio resource management
(RRM), MM and session management (SM) service
primitives. The concept of service primitives mapping
is extended using mobility management procedures and
concepts introduced within both long term evolution
(LTE) and system architecture evolution (SAE) within
the 3GPP specifications. [0012] The present invention
may be applicable t o IEEE 802 standards including
WLAN baseline air interface standards such as IEEE
802.11 baseline, IEEE 802.11a orthogonal frequency
division multiplex (OFDM) 5GHz WLAN, IEEE 802.11b high
rate direct sequence spread spectrum (HR-DSSS) 2.4GHz
WLAN, IEEE 802.11g OFDM 2.4GHz WLAN, IEEE 802.11J OFDM
10 MHzoption WLAN, IEEE 802.11n high-throughput WLAN,
and IEEE 802.16 broadband wireless access systems. The
WLAN standards supplement toextend operation for
particular scenarios such as IEEE 802.21 MIH. [0013]
The present invention is also applicable to cellular
standards, such as 3GPP or 3GPP2, and other
standardized or proprietary wireless technologies
similar to IEEE 802 WLANs, examples notably include
802.15 Bluetooth, and HIPERLAN/2. [00 14] BRIEF
DESCRIPTION OF THE DRAWINGS [0015] Amore detailed
understanding of the invention may be had from the
following description of a preferred embodiment, given
by way of example and to be understood in conjunction
with the accompanying drawings wherein: [0016] Figure
1 shows an 3GPP-MIH SAP which maps 3GPP service
primitives, received from various 3GPP entities, to
MIH event services in accordance with the present
invention; [0017] Figure 2 is an exemplary block
diagram of the MIH-GPP SAP of Figure 1; [0018] Figure
3 is an example of mapping a 3GPP service primitive to
an MIH event service when a page is received by an RR
layer; [0019] Figure 4 is an example of mapping a 3GPP
service primitive to an MIH event service when data
supporting a specific quality of service (QoS) is
received by the RR layer; [0020] Figure 5 is an
example of mapping a 3GPP service primitive to an MIH
event service when a peer LLC layer is established;
[0021] Figure 6 is an example of mapping a 3GPP
service primitive to an MIH event service when a peer
LLC layer is released; [0022] Figure 7 is an example
of mapping a 3GPP service primitive to an MIH event
service when an LLC layer unrecoverable error occurs;
[0023] Figure 8 is an example of mapping a 3GPP
service primitive to an MIH event service when a GMM
layer indicates that a station is attached;[0024]
Figure 9 is an example of mapping a 3GPP service
primitive to an MIH event service when a GMM layer
indicates that a station is detached; [0025] Figure 10
is an example of mapping a 3GPP service primitive to
an MIH event service when an SMlayer indicates that a
data session is active; [0026] Figure 11 is an example
of mapping a 3GPP service primitive to an MIH event
service when an SMlayer indicates that a data session
is deactivated; [0027] Figure 12 is an example of
mapping a 3GPP service primitive to an MIH event
service when an SM layer indicates that a data session
is modified; [0028] Figure 13 is an example of mapping
a 3GPP service primitive t o an MIH event service when
an SMlayer indicates that a data session is terminated
due to an unrecoverable error; [0029] Figure 14 is an
example of mapping a 3GPP service primitive to an MIH
event service when an SMlayer indicates that a packet
data protocol (PDP) context is active; [0030] Figure
15 is an example of mapping a 3GPP service primitive t
o an MIH event service when an SM layer indicates that
a PDP context is modified; [0031] Figure 16 is an
example of mapping a 3GPP service primitive t o an MIH
event service when an SMlayer indicates that a PDP
context is deactivated; [0032] Figure 17 is an example
of mapping a 3GPP service primitive t o an MIH event
service when an NAS indicates that a station is
attached; [0033] Figure 18 is an example of mapping a
3GPP service primitive to an MIH event service when an
NAS indicates that a station is detached; [0034]
Figure 19 is an example of mapping a 3GPP service
primitive to an MIH event service when an NAS
indicates that a PDP context is active; [0035] Figure
20 is an example of mapping a 3GPP service primitive
to an MIH event service when an NAS indicates that a
PDP context is modified; [0036] Figure 21 is an
example of mapping a 3GPP service primitive to an 



MIH event service when an NAS indicates that a PDP
context is deactivated; [0037] Figure 22 is an example
of mapping a 3GPP service primitive to an MIH event
service when an NAS indicates that a radio access
bearer (RAB) is activated for data transfer;[0038]
Figure 23 is an example of mapping a 3GPP service
primitive to an MIH event service when an NAS
indicates that a RAB is deactivated for data transfer;
[0039] Figure 24 is an example of mapping a 3GPP
service primitive t o an MIH event service when an NAS
indicates that a RAB is modified for data transfer;
[0040] Figure 25 is an example of mapping a 3GPP
service primitive t o an MIH event service when an NAS
indicates that a RAB data transfer error has occurred;
[0041] Figure 26 is an example of mapping a 3GPP
service primitive t o an MIH event service when an AS
indicates that a RAB has been activated; [0042] Figure
27 is an example of mapping a 3GPP service primitive
to an MIH event service when an AS indicates that a
RAB has been released; [0043] Figure 28 is an example
of mapping a 3GPP service primitive t o an MIH event
service when an AS failure occurs; [0044] Figure 29 is
an example of mapping a 3GPP service primitive to an
MIH event service when an AS broadcasts information
regarding a geographic area; [0045] Figure 30 is an
example of mapping a 3GPP service primitive to an MIH
event service when an AS provides notification of
paging for a particular user or terminal; [0046]
Figure 31 is an example of mapping a 3GPP service
primitive to an MIH event service when an AS provides
a notification for all users; [0047] Figure 32 is an
example of mapping a 3GPP service primitive to an MIH
event service when an AS provides notification
information for one or more users; [0048] Figure 33 is
an example of mapping a 3GPP service primitive t o an
MIH event service when an AS indicates a user
equipment (UE) initiated connection establishment;
[0049] Figure 34 is an example of mapping a 3GPP
service primitive to an MIH event service when an AS
indicates a network initiated connection release;
[0050] Figure 35 is an example of mapping a 3GPP
service primitive to an MIH event service when an AS
indicates a network initiated RAB establishment;
[0051] Figure 36 is an example of mapping a 3GPP
service primitive to an MIH event service when an AS
indicates a network initiated RAB release; [0052]
Figure 37 is an example of mapping a 3GPP service
primitive to an MIH event service when an AS indicates
the potential for an aborted connection unless
streamlining is performed; [0053] Figure 38 is an
example of mapping a 3GPP service primitive to an MIH
event service when an AS indicates location
information provided by a network for a specific UE;
[0054] Figure 39 is an example of mapping a 3GPP
service primitive to an MIH event service when an AS
indicates a connection loss; [0055] Figure 40 is an
example of mapping a 3GPP service primitive to an MIH
event service when an E-UTRA/E-CORE system indicates
that the location of a UE is now known by a network;
[0056] Figure 41 is an example of mapping a 3GPP
service primitive to an MIH event service when an
E-UTRA/E-CORE system indicates that the location of a
UE is known to a network but no transport channel is
established; and [0057] Figure 42 is an example of
mapping a 3GPP service primitive to an MIH event
service when an E-UTRA/E-CORE system indicates that
radio resources have been established and that a UE is
able to perform uplink (UL) and downlink (DL)
transport of a protocol data unit (PDU). [0058]
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0059] The present invention is based on the use
existing and new, (e.g., LTE and SAE), primitives
within 3GPP that can be mapped onto IEEE 802.21 events
as defined by the IEEE 802.21 specification. [0060] A
primitive is an abstract representation of functions
such as an information function, an event or a
command. [0061] An MIH event service classifies,
filters and reports changes within the link layer
characteristics, (i.e., maximum offered throughput,
supportedbandwidth, or the like), the link status,
(i.e., an indicator of whether the link is operational
or not), and the link quality, (e.g., low signal
strength). Event services may also indicate changes in
the state and transmission behavior of the physical,
data link and logical link layers. Furthermore, event
services are used to indicate an operation state as a
result of a management action. [0062] Figure 1 is a
mapping model for 3GPP layer primitives, where a
3GPP-MIH service access point (SAP) 100 maps 3GPP
service primitives toMIH event services according to
IEEE 8O2.xx standards. [0063] As shown in Figure 1, a
radio resources (RR) layer 105, an LLC 



layer 110, a general packet radio service (GPRS)
mobility management (GMM) layer 115, and a session
management (SM) layer 120 associated with a global
system for mobile communications (GSM)/enhanced data
rates for GSMevolution (EDGE) radio access network
(GERAN) 125 send 3GPP service primitives 160 to the
3GPP-MIH SAP 100. Furthermore, the non-access stratum
(NAS) 130 and the access stratum (AS) 135 of a
universal mobile telecommunications system (UMTS)
services 140 send 3GPP service primitives 160 to the
SAP 100. An LTE system 145 sends 3GPP service
primitives 160 via an evolved universal terrestrial
radio access (E-UTRA) and evolved core network
(E-CORE) layers 155 to the SAP 100. The SAP outputs
MIH event services 170 in response to receiving the
3GPP service primitives 160. [0064] Figure 2 is an
exemplary block diagram of the 3GPP-MIH SAP 100 of
Figure 1. The 3GPP-MIH SAP 100 includes a processor
205 and a 3GPP to MIH mapping database 210. When the
SAP 100 receives a 3GPP service primitive 160, the
processor 205 in the SAP 100 interprets, (i.e.,
identifies), the 3GPP service primitive 160 in terms
of functional capabilities and potential parameters.
The processor 205 then queries the mapping database
210 based on such functional capabilities and
parameters to obtain and output the MIH event services
170. [0065] Table 1 identifies specific 3GPP service
primitives for each of the layers of the GERAN 125
shown in Figure 1. According tothe present invention,
the 3GPP service primitives generated by the GERAN 125
via the RR layer 105,the LLC layer 110, the GMMlayer
115 and the SMlayer 120 are mapped toMIH event
services, (e.g., IEEE 802.21 events), as shown in
Table 1 below.Table 1 [0066] Figure 3 is an example of
mapping a 3GPP service primitive to an MIH event
service when a page is received by the RR layer 105.
As indicated by Table 1 above, the processor 205 in
the SAP 100 illustrated in Figure 2 outputs a link
parameter change event service in response to
receiving a 3GPP service primitive from the RR layer
105 that indicates that a page was received by the RR
layer 105. This MIH event service may be applicable to
any type of standard, such as IEEE 802.21 or the like.
[0067] Figure 4 is an example of mapping a 3GPP
service primitive to an MIH event service when data
supporting a specific QoS is received by the RR layer
105. As indicated by Table 1 above, the processor 205
in the SAP 100 illustrated in Figure 2 outputs a link
parameter change event service in response to
receiving a 3GPP service primitive from the RR layer
105 that indicates that data supporting a specific QoS
is received by the RR layer 105. This MIH event
service may be applicable t o any type of standard,
such as IEEE 802.21 or the like. [0068] Figure 5 is an
example of mapping a 3GPP service primitive to an MIH
event service when a peer LLC layer is established, as
indicated by the LLC layer 110. As indicated by Table
1 above, the processor 205 in the SAP 100 illustrated
in Figure 2 outputs a link up event service or a link
parameter change event service in response to
receiving a 3GPP service primitive from the LLC layer
110 that indicates that a peer LLC layer has been
established. This MIH event service may be applicable
to any type of standard, such as IEEE 802.21 and the
like. [0069] Figure 6 is an example of mapping a 3GPP
service primitive to an MIH event service when a peer
LLC layer 110 is released, as indicated by theLLC
layer 110. As indicated by Table 1 above, the
processor 205 in the SAP 100 illustrated in Figure 2
outputs a link going down event service or a link
parameter change event service in response toreceiving
a 3GPP service primitive from the LLC layer 110 that
indicates that a peer LLC layer has been released.
This MIH event service may be applicable to any type
of standard, such as IEEE 802.21 and the like. [0070]
Figure 7 is an example of mapping a 3GPP service
primitive to an MIH event service when an LLC layer
unrecoverable error occurs, as indicated by the LLC
layer 110. As indicated by Table 1 above, the
processor 205 in the SAP 100 illustrated in Figure 2
outputs a link down event service in response to
receiving a 3GPP service primitive from the LLC layer
110 that indicates that an LLC layer unrecoverable
error has occurred. This MIH event service may be
applicable to any type of standard, such as IEEE
802.21 and the like. [0071] Figure 8 is an example of
mapping a 3GPP service primitive to an MIH event
service when the GMM layer 115 indicates that a
station is attached. As indicated by Table 1 above,
the processor 205 in the SAP 100 illustrated in Figure
2 outputs a link parameter change event service in
response toreceiving a 3GPP service primitive from the
GMMlayer 115 that indicates that a station is
attached. This MIH event service may be applicable to
any type of standard, such as IEEE 802.21 and the
like. [0072] Figure 9 is an example of mapping a 3GPP
service primitive to an MIH event service when the
GMMlayer 115 indicates (that a station is detached. As
indicated by Table 1 above, the processor 205 in the
SAP 100 illustrated in Figure 2 outputs a link
parameter change event service in response toreceiving
a 



3GPP service primitive from the GMM layer 115 that
indicates that a station is detached. This MIH event
service may be applicable to any type of standard,
such as IEEE 802.21 and the like. [0073] Figure 10 is
an example of mapping a 3GPP service primitive to an
MIH event service when the SMlayer 120 indicates that
a data session is active. As indicated by Table 1
above, the processor 205 in the SAP 100 illustrated in
Figure 2 outputs a link up event service or a link
parameter change event servicein response to receiving
a 3GPP service primitive from the SM layer 120 that
indicates that a data session is active. This MIH
event service may be applicable to any type of
standard, such as IEEE 802.21 and the like. [0074]
Figure 11 is an example of mapping a 3GPP service
primitive to an MIH event service when the SM layer
120 indicates that a data session is deactivated. As
indicated by Table 1 above, the processor 205 in the
SAP 100 illustrated in Figure 2 outputs a link down
event service or a link parameter change event service
in response to receiving a 3GPP service primitive from
the SMlayer 120 that indicates that a data session is
deactivated. This MIH event service may be applicable
to any type of standard, such as IEEE 802.21 and the
like. [0075] Figure 12 is an example of mapping a 3GPP
service primitive to an MIH event service when the SM
layer 120 indicates that a data session is modified.
As indicated by Table 1 above, the processor 205 in
the SAP 100 illustrated in Figure 2 outputs a link
parameter change event service in response to
receiving a 3GPP service primitive from the SMlayer
120 that indicates that a data session has been
modified. This MIH event service may be applicable to
any type of standard, such as IEEE 802.21 and the
like. [0076] Figure 13 is an example of mapping a 3GPP
service primitive to an MIH event service when the SM
layer 120 indicates that a data session is terminated
due to an unrecoverable error. As indicated by Table 1
above, the processor 205 in the SAP 100 illustrated in
Figure 2 outputs a link down event service in response
to receiving a 3GPP service primitive from the SMlayer
120 that indicates that a data session has been
terminated due to an unrecoverable error. This MIH
event service may be applicable to any type of
standard, such as IEEE 802.21 and the like. [0077]
Figure 14 is an example of mapping a 3GPP service
primitive to an MIH event service when the SMlayer 120
indicates that a PDP context is active. As indicated
by Table 1 above, the processor 205 in the SAP 100
illustrated in Figure 2 outputs a link up event
service, a link parameter change event service or a
handover complete event service in response to
receiving a 3GPP serviceprimitive from the SMlayer 120
that indicates that a PDP context is active. This MIH
event service may be applicable to any type of
standard, such as IEEE 802.21 and the like. [0078]
Figure 15 is an example of mapping a 3GPP service
primitive to an MIH event service when the SM layer
120 indicates that a PDP context is modified. As
indicated by Table 1 above, the processor 205 in the
SAP 100 illustrated in Figure 2 outputs a link up
event service, a link parameter change event service
or a handover complete event service in response to
receiving a 3GPP service primitive from the SMlayer
120 that indicates that a PDP context has been
modified. This MIH event service may be applicable to
any type of standard, such as IEEE 802.21 and the
like. [0079] Figure 16 is an example of mapping a 3GPP
service primitive to an MIH event service when the SM
layer 120 indicates that a PDP context is deactivated.
As indicated by Table 1 above, the processor 205 in
the SAP 100 illustrated in Figure 2 outputs a link
going down event service or a link down event service
in response toreceiving a 3GPP service primitive from
the SMlayer 120 that indicates that a PDP context has
been deactivated. This MIH event service may be
applicable to any type of standard, such as IEEE
802.21 and the like. [0080] Table 2 identifies
specific 3GPP service primitives for each of the
layers of the UMTS 140 and the LTE system 145 shown in
Figure 1. According to the present invention, the 3GPP
service primitives generated by the UMTS 140 via the
NAS 130 and the AS 135, as well as the 3GPP service
primitives generated by the LTE via the E-UTRA/E-CORE
system 150, are mapped toMIH event services, (e.g.,
IEEE 802.21 events), as shown in Table 2 below.METHOD
FOR DEMETHYLATING THE 3'-DIMETHYLAMINO GROUP OF
ERYTHROMYCIN COMPOUNDS TECHNICAL FIELD OF THE
INVENTION [0001 ] This invention relates to a method
for demethylating the 3'-dimethylamino group of
erythromycin compounds. BACKGROUND OF THE INVENTION
[0002] Gastrointestinal ("GI") motility regulates the
orderly movement of ingested material through the gut
to ensure adequate absorption of nutrients,
electrolytes, and fluids. Proper transit of the GI
contents through the esophagus, stomach, small
intestine, and colon depends on regional control of
intraluminal pressure and several sphincters, which
regulate their forward movement and prevent back-flow.
The normal GI motility 



pattern may be impaired by a variety of circumstances,
including disease and surgery. [0003] GI motility
disorders include gastroparesis and gastroesophageal
reflux disease ("GERD"). Gastroparesis, whose symptoms
include stomach upset, heartburn, nausea, and
vomiting, is the delayed emptying of stomach contents.
GERD refers to the varied clinical manifestations of
the reflux of stomach and duodenal contents into the
esophagus. The most common symptoms are heartburn and
dysphasia, with blood loss from esophageal erosion
also known to occur. Other examples of GI disorders in
which impaired GI motility is implicated include
anorexia, gall bladder stasis, postoperative paralytic
ileus, scleroderma, intestinal pseudoobstruction,
irritable bowel syndrome, gastritis, emesis, and
chronic constipation (colonic inertia). [0004] Motilin
is a 22-amino acid peptide hormone secreted by
endocrine cells in the intestinal mucosa. Its binding
to the motilin receptor in the GI tract stimulates GI
motility. The administration of therapeutic agents
that act as motilin agonists ("prokinetic agents") has
been proposed as a treatment for GI disorders. [0005]
The erythromycins are a family of macrolide
antibiotics made by the fermentation of the
Actinomycetes Saccharopolyspora erythraea.
Erythromycin A, a commonly used antibiotic, is the
most abundant and important member of the family.H H
[0006] The side effects of erythromycin A include
nausea, vomiting, and abdominal discomfort. These
effects have been traced to motilin agonist activity
in erythromycin A (1) and, more so, its initial
acid-catalyzed degradation product (5). (The secondary
degradation product, spiroketal (6), is inactive.)
[0007] Spurred by the discovery of motilin agonist
activity in erythromycin A and degradation product 5,
researchers have endeavored to discover new motilides,
as macrolides with prokinetic activity are called.
Much of the research has centered on generating new
erythromycin analogs, either via post-fermentation
chemical transformation of a naturally produced
erythromycin or via modification (including genetic
engineering) of the fermentation process. - 2 -[0008]
An important consideration in the development of new
niotilides is that they should have little or no
antibiotic activity, lest they exert selective
pressure on intestinal bacteria promoting the
evolution of antibiotic-resistant strains. The
3'-dimethylamino group in the desosamine moiety of
erythromycin is important for antibacterial activity.
See Sakakibara and Omura, "Chemical Modification and
Structure-Activity Relationship of Macrolides," in
Omura, ed., Macrolide Antibiotics: Chemistry, Biology,
and Practice, pp. 85-89 (Academic Press 1984, Orlando,
Florida). Further, replacement of a methyl group with
a larger ethyl or isopropyl group has been shown to
result in compounds having prokinetic activity but
little or no antibacterial activity - that is, a
decoupling of the two types of activity. Tsuzuki et
ah, Chem. Pharm. Bull. 1989, 37 (10), 2687-2700.
Quaternization of the dimethylamino group produces
similar results. Sunazuka et al, Chem. Pharm. Bull,
1989, 37 (10), 2701-2709. These observations have led
to modified 3'-dimethylamino groups as a recurring
motif in motilides. See, for example: Omura et al,
Omura et at, US 5,008,249 (1991); Omura et al, US
5,175,150 (1992); Harada et al, US 5,470,961 (1995);
Freiberg et al, US 5,523,401 (1996); Freiberg et al,
US 5,523,418 (1996); Freiberg et al, US 5,538,961
(1996); Freiberg et al, US 5,554,605 (1996); Lartey et
al, US 5,578,579 (1996); Lartey et al, US 5,654,41 1
(1997); Lartey et al, US 5,712,253 (1998); Lartey et
al, US 5,834,438 (1998); Koga et al, US 5,658,888
(1997); Miura et al, US 5,959,088 (1998); Premchandran
et al, US 5,922,849 (1999); Keyes et al, US 6,084,079
(2000); Ashley et al, US 6,562,795 B2 (2003); Ashley
et al, US 2002/0094962 Al (2002); Carreras et al, US
6,875,576 B2 (2005); Ito et al, JP 60- 218321 (1985)
(corresponding Chemical Abstracts abstract no.
104:82047); Santi et al, US 6,946,482 B2 (2005);
Carreras et al, US 2005/0119195 Al (2005); Carreras et
al, US 2005/0119195 Al (2005); Liu et al, US
2005/0256064 Al; Liu et al, US Ser. No. 11/416,519,
filed May 2, 2006; Gidda et al, US 4,920,102 (1990);
Omura et al, US 4,948,782 (1990); Hoeltje et al, US
5,418,224 (1995); Hoeltje et al, US 5,912,235 (1999);
Omura et al, US 6,077,943 (2000); Ataka et al, US
6,100,239 (2000); Jasserand et all, US6,165,985
(2000); Shimizu et al, WO 02/18403 (2002); Yoshida et
al, WO 03/022289 Al (2003); Omura et al., 1
Antibiotics 1985, 38, 1631-2; Faghih et al, Biorg.
&Med. Chem. Lett., 1998, 8, 805-810; Faghih et al, J.
Med. Chem., 1998, 41, 3402- 3408; Faghih et al, Drugs
of the Future, 1998, 23 (8), 861-872; and Lartey et
al, J. Med. Chem., 1995, 38, 1793-1798.[0009] The
modification of the 3'-dimethylamino group is
accomplished by a twostep process. First, one of the
methyl groups is removed (the demethylation step) and
then the resulting monomethylamino group is alkylated
with an alkylating agent RX (the alleviation step),
where is a non-methyl alkyl group such as ethyl or
isopropyl: [001 0] The conventional method for
performing the demethylation step is to treat the
dimethylamino compound with iodine in the presence of
an oxy base such as alkali hydroxide, alkali
methoxide, and the alkali salts of carboxylic acids
such as sodium acetate, propionate, and benzoate. See
Freiberg, US 3,725,385 (1973) and Premchandran et al,
US 5,922,849 (1999). However, the prior art methods
suffer from a number of limitations, as discussed
hereinbelow. [001 1] The present invention provides an
improved method for demethylating the 3' -
dimethylamino group of erythromycin compounds. 



BRIEF SUMMARY OF THE INVENTION [0012] hi one aspect,
this invention provides a method of preparing a
compound II from a compound Icomprising treating
compound I with iodine in the presence of an amine
having a pKb in the range between about 5 and about 6;
wherein R1 is R is H, or R and R combine to form =0;
R3 is H or a hydroxyl protecting group; R4 is H, C1-C4
alkyl, C2-C4 alkenyl, C -C4 alkynyl, or a hydroxyl
protecting group; one of R5 and R6 is H and the other
is OH, or R5 and R6 combine to form =0 or =NOR 11 R is
H or a hydroxyl protecting group; and R8 is H, OH, or
protected hydroxyl; R9 is H or a hydroxyl protecting
group; R10 is H, OH, or protected hydroxyl; and R11 is
H, C1-C4 alkyl, C2-C4 alkenyl, or C2-C4 alkynyl.
DETAILED DESCRIPTION OF THE INVENTION Definitions [001
3] "Aliphatic" means a straight- or branched-chain,
saturated or unsaturated, nonaromatic hydrocarbon
moiety having the specified number of carbon atoms
(e.g. , as in "C3 aliphatic," "C1-C aliphatic," or "C1
to C aliphatic," the latter two phrases being
synonymous for an aliphatic moiety having from 1 to 5
carbon atoms) or, where the number of carbon atoms is
not specified, from 1 to 4 carbon atoms (2 to 4
carbons in the instance of unsaturated aliphatic
moieties). [0014] "Alkyl" means a saturated aliphatic
moiety, with the same convention for designating the
number of carbon atoms being applicable. By way of
illustration, C1-C4 alkyl moieties include, but are
not limited to, methyl, ethyl, propyl, isopropyl,
isobutyl, tbutyl, 1-butyl, 2-butyl, and the like.[001
5] "Alkenyl" means an aliphatic moiety having at least
one carbon-carbon double bond, with the same
convention for designating the number of carbon atoms
being applicable. Byway of illustration, C2-C4 alkenyl
moieties include, but are not limited to, ethenyl
(vinyl), 2-propenyl (allyl or prop-2-enyl),
cis-1-propenyl, trans-l-propenyl, E- (or Z-)2-butenyl,
3-butenyl, 1,3-butadienyl (but-l,3-dienyl) and the
like. [001 6] "Alkynyl" means an aliphatic moiety
having at least one carbon-carbon triple bond, with
the same convention for designating the number of
carbon atoms being applicable. By way of illustration,
C2-C4 alkynyl groups include ethynyl (acetylenyl),
propargyl (prop-2-ynyl), 1-propynyl, but-2-ynyl, and
the like. [0017] A protecting group, as in "protected
hydroxyl" or "hydroxyl protecting group," is a group
that can be selectively attached to a hydroxyl group
on a compound to render the hydroxyl group inert to
certain chemical reaction conditions to which the
compound is exposed and that, after such exposure, can
be selectively removed. Many examples of hydroxyl
protecting groups are known. See, for instance, Greene
and Wuts, Protective Groups in Organic Synthesis, 3rd
edition, pp. 17-245 (John Wiley & Sons, New York,
1999), the disclosure of which is incorporated herein
by reference. Exemplary suitable hydroxyl protecting
groups include for use with compounds of formula I
include -butyldimethylsilyl ("TBDMS" or "TBS"),
triethylsilyl ("TES") and triphenylsilyl ("TPS"). [001
8] Unless particular stereoisomers are specifically
indicated (e.g., by a bolded or dashed bond at a
relevant stereocenter in a structural formula, by
depiction of a double bond as having E or Z
configuration in a structural formula, or by use
stereochemistrydesignating nomenclature), all
stereoisomers are included within the scope of the
invention, as pure compounds as well as mixtures
thereof. Unless otherwise indicated, individual
enantiomers, diastereomers, geometrical isomers, and
combinations and mixtures thereof are all encompassed
by the present invention. [001 9] Those skilled in the
art will appreciate that compounds may have tautomeric
forms {e.g., keto and enol forms), resonance forms,
and zwitterionic forms that are equivalent to those
depicted in the structural formulae used herein and
that the structural formulae encompass such
tautomeric, resonance, or zwitterionic forms.Compounds
and methods [0020] Prior art methods for demethylation
of the desosamine dimethylamino group suffer from
several disadvantages. The demethylation reaction
proceeds optimally at a pH range of around 8 to 9,
but, as the reaction proceeds, hydrogen iodide is
generated, tending to drive the pH of the reaction
mixture downwards. But, if more basic reaction
conditions are employed to compensate for the
generation of hydrogen iodide, disproportionation of
the iodine takes place. According to one prior art
teaching, reaction pH is controlled by using sodium
acetate and adding sodium hydroxide solution stepwise
along with the iodine. According to the present
invention, pH control is achieved more efficiently
using an amine having a pKb in the range of about 5 to
about 6. We found that, in this way, the reaction was
faster and only slightly more than a stoichiometric
amount of iodine was needed. [0021] Another potential
complication addressed by the method of our invention
is the fact that the demethylation reaction generates
formaldehyde (Stenmark et ah, J. Org. 



Chem., 2000, 65, 3875-3876), making the reaction a
frequently incomplete equilibrium. Consequently, the
reaction does not proceed to completion, leaving a
residue of unreacted starting material that lowers
yields and complicates product purification.
Premchandran et ah, US 5,922,849 (1999) addressed this
issue by either running the reaction in two stages or
by sparging with an inert gas to remove the
formaldehyde m the method of our invention, the amine
can react with the formaldehyde, thus driving the
reaction towards completion. [0022] Suitable amines
for use in this invention are amines having a pKb in
the range of about 5 to about 6, at around ambient
temperature (25C). Or, stated conversely, this means
that the conjugate acid (protonated form) of the amine
has a pKa in the range of about 8 to about 9, in view
of the relationship pKa 14 - pKb [0023] In one
preferred embodiment, the amine is a primary amine, a
specific example of which is
tris(hydroxymethyl)aminomethane (pKb 5.9, also known
as TRIS, THAM or tromethamine). In another preferred
embodiment, the amine is a secondary amine, a specific
example of which is morpholine (pK 5.6).[0024]
Preferred compounds I that can be used in the method
of this invention include erythromycin A (1),
erythromycin B (2), clarithromycin (7, 6- -methyl
erythromycin A), and 9-dihydroerythromycin A (8,
especially the 9-S stereoisomer). [0025] Suitable
reaction solvents are methanol, aqueous methanol,
dioxane, aqueous dioxane, THF, aqueous THF and the
like, or mixtures thereof. Preferably, the solvent is
methanol or aqueous methanol. The amount of amine can
vary from 2 to 10 equivalents per equivalent of
erythromycin derivative. The best results are obtained
with about 5 equivalents of amine. Iodine (1.2-2
equivalents, preferably about 1.5 equivalents) is
added in a single portion at the beginning. The
reaction is generally carried out at temperatures from
4O0C to 70C, and preferably from 50C to 60C. The
reaction is generally complete in 1-5 hours, depending
on scale. [0026] The method of this invention can be
used to make N-demethyl erythromycin compounds, which,
as noted above, can be further derivatized to make
motilides having modified a 3'-dimethylamino group,
such motilides being useful as prokinetic agents.
[0027] The practice of this invention can be further
understood by reference to the following examples,
which are provided by way of illustration and not of
limitation. General Procedures [0028] Melting points
were measured with Mel-Temp apparatus model 1001,
thermometer uncorrected. Erythromycin A was purchased
from NatroChem International. Tetrahydrofuran (THF)
was distilled over sodium-benzophenone. All other
reagents were purchased from Aldrich-Sigma and used
without purification. 1H NMR (400 MHz) and 13C NMR
(100 MHz) spectra were recorded in CDCl3 solution with
a Bruker DRX 400 spectrometer. Chemical shifts were
referred to 87.26 and 77.0 ppm for 1H and 13C spectra,
respectively. Thin layer chromatography plates was
performed with Silica Gel 60 F plates, pre-treated
with ammonia to neutralize any acidity of the silica
gel. Flashchromatography was performed on Silica Gel
60. Both types of chromatographic media were from EMD.
Example 1 [0029] This example describes the
preparation of (9S)-dihydroerythromycin A (9), a
compound I that can be used in the method of this
invention. [0030] A 10-liter three-neck round bottom
flask equipped with a mechanical stirrer and internal
thermocouple probe was charged with methyl -butyl
ether (2,400 mL) and erythromycin A (400 g, 545 mmol,
1.0 eq.). To this suspension was added MeOH (800 mL).
The solution was stirred until became clear (ca. 5-15
min). The solution was cooled with an ice bath to an
internal temperature of 2C. Solid NaBH4 (30.9 g, 816
mmol, 1.5 eq.) was then added in one portion. The
resulting suspension was stirred at 0 C for 1 h,
during which time the solution remained clear. After 1
h at 0C the ice bath was removed. The mixture was
allowed to warm up to 220C and stirred for another 3
h. The mixture gradually became opaque. The reaction
was complete as monitored by TLC (10% MeOH in CH2Cl2)
. Excess NaBH4 was destroyed by careful addition of
acetone (120 mL; exothermic reaction: acetone added at
a rate to maintain an internal temperature of less
than 30C) and phosphate buffer (5%, pH 6.0, 120 mL).
The reaction turned to a clear solution with some
white precipitate. Triethanolamine (400 mL) was added
to help decompose the erythromycin-boron complex and
the solution was stirred for 1 h. After adding
saturated NaHCO3 solution (3,200 mL), the mixture was
extracted with EtOAc (3 x 2,000 mL). The combined
extracts were washed once with water and once with
brine (2,000 mL each), dried over solid Na2SO4. After
removal of solvent, the crude product was dried in a
vacuum oven (16 h, 50C). A white solid was obtained
(416 g, mp 182- 185C), which was used in the next step
without further purification.[0031] A small sample of
compound (9) was purified by silica gel chromatography
(1:1 acetone-hexane, 1% triethylamine). m/z: 737.0
(MH); 13C-NMR (CDCl3) :177.1, 103.3, 96.4, 84.4, 83.2,
79.3, 77.8, 77.7, 75.1, 74.5, 72.7, 70.8, 70.7, 69.4,
66.2, 65.1, 49.4, 45.6, 41.8, 40.4(2x), 37.0, 34.9,
34.3, 32.0, 28.9, 25.2, 21.7, 21.5, 21.2, 20.1, 18.1,
16.5, 15.1, 14.8, 11.2, 9.4 ppm. Example 2 [0032] This
example describes the demethylation of
(9S)-dihydroerythromycin A (9) to produce
N-desmethyl-(9S)-dihydro-erythromycin A (10). [0033] A
six-liter three-neck round bottom flask equipped with
a mechanical stirrer 



and internal thermocouple probe was charged with MeOH
(2,000 mL), compound 9 from the previous example (150
g, theoretically 197 mmol, 1.0 eq.) and
tris(hydroxymethyl)aminomethane (119 g, 5 eq.). The
mixture was warmed to 55C internal temperature, during
which all the materials dissolved. Iodine (75 g, 1.5
eq.) was carefully added, at a rate to prevent the
slightly exothermic reaction from raising the internal
temperature above 60 0C. The mixture was stirred at
55C for 5 h. TLC (15% MeOH in CH2Cl2) indicated
completion of the reaction. The reaction mixture was
cooled to room temperature. Saturated sodium
thiosulfate was used to destroy any excess iodine
until the iodine color all disappeared. The mixture
was concentrated by removal of about half of the MeOH,
taking care to not remove too much of it- this causes
precipitation of the product when aqueous solution is
subsequently added, the precipitate being difficult to
dissolve in the following extractions. The concentrate
was diluted with aqueous NaHCO3 (1,500 mL) and
extracted with CH2Cl2 (3 x 1,000 mL). The combined
organic layers were washed once with water (1,500 mL)
before drying over Na2SO4. The crude product 10 ( 113
g, mp 118- 123 0C) was obtained after removal of
solvent and drying in a vacuum oven (16 h, 50 0C).
This material was suitable for use in subsequent
synthetic procedures without further
purification.[0034] A pure sample of compound (10) was
obtained after silica gel chromatography (2% to 10%
methanol in dichloromethane, 1% triethylamine). m/z:
723.0 (MH); 13CNMR (CDC13):176.4, 104.2, 97.6, 88.4,
82.6, 80.0, 78.3, 77.4, 74.6, 73.7(2x), 72.7, 71.6,
69.3, 66.5, 60.0, 49.3, 47.7, 41.7, 37.9, 36.5, 35.0,
34.0, 33.0, 32.1, 24.5, 21.9, 21.4, 20.8(2x), 17.9,
16.8, 16.0, 15.4, 11.1, 10.0 ppm. Example 3 [0035]
This example describes another synthesis of compound
(10), using a different amine. [0036] A solution of
compound 9 (5.00 g, theoretically 6.79 mmol, 1.0 eq.)
and morpholine (2.96 mL, 5 eq.) in MeOH (70 mL) was
warmed to 55C internal temperature. Iodine (2.59 g,
1.5 eq.) was carefully added in one portion. The
mixture was stirred at 55C for 3 h. TLC (15% MeOH in
CH2Cl2) indicated completion of the reaction. The
reaction was worked up the same way as above to give
the crude product 10 (3.95 g). [0037] The foregoing
detailed description of the invention includes
passages that are chiefly or exclusively concerned
with particular parts or aspects of the invention. It
is to be understood that this is for clarity and
convenience, that a particular feature may be relevant
in more than just the passage in which it is
disclosed, and that the disclosure herein includes all
the appropriate combinations of information found in
the different passages. Similarly, although the
various figures and descriptions herein relate to
specific embodiments of the invention, it is to be
understood that where a specific feature is disclosed
in the context of a particular figure or embodiment,
such feature can also be used, to the extent
appropriate, in the context of another figure or
embodiment, in combination with another feature, or in
the invention in general. [0038] Further, while the
present invention has been particularly described in
terms of certain preferred embodiments, the invention
is not limited to such preferred embodiments. Rather,
the scope of the invention is defined by the appended
claims.CLAIMS What is claimed is: 1. A method of
preparing a compound II from a compound I comprising
treating compound I with iodine in the presence of an
amine having a pKb in the range between about 5 and
about 6 : wherein R1 is R2 is H, or R1 and R2 combine
to form =0; R3 is H or a hydroxyl protecting group; R4
is H, C1-C4 alkyl, C2-C4 alkenyl, C2-C4 alkynyl, or a
hydroxyl protecting group; one of R5 and R6 is H and
the other is OH5or R5 and R6 combine to form =0 or
NOR11; R7 is H or a hydroxyl protecting group; and R8
is H, OH, or protected hydroxyl;R9 is H or a hydroxy!
protecting group; R10 is H, OH, or protected hydroxyl;
and R11 is H, Ci-C4 alkyl, C2-C4 alkenyl, or C2-C4
alkynyl. 2. A method according to claim 1, wherein
compound I is erythromycin A, erythromycin B,
clarithromycin, or 9-dihydroerythromycin A. 3. A
method according to claim 1, wherein the amine is a
primary amine. 4. A method according to claim 1,
wherein the amine is tris(hydroxymethyl)-
aminomethane. 5. A method according to claim 1,
wherein the amine is a secondary amine. 6. A method
according to claim 1, wherein the amine is morpholine.
********** 


