
INHIBITORS OF PROTEIN TYROSINE KINASE ACTIVITY
BACKGROUND OF THE INVENTION Related Applications This
application claims the benefit of U.S. Provisional
Application Serial Number 60/968,673, filed August 29,
2007. The entire teachings of the above-referenced
application is incorporated herein by reference. Field
of the Invention This invention relates to compounds
that inhibit protein tyrosine kinase activity. In
particular the invention relates to compounds that
inhibit the protein tyrosine kinase activity of growth
factor receptors, resulting in the inhibition of
receptor signaling, for example, the inhibition of
VEGF receptor signaling and HGF receptor signaling.
More particularly, the invention relates to compounds,
compositions and methods for the inhibition of VEGF
receptor signaling and HGF receptor signaling. Summary
of the Related Art Tyrosine kinases may be classified
as growth factor receptor (e.g. EGFR, PDGFR, FGFR and
erbB2) or non-receptor (e.g. c-src and bcr-abl)
kinases. The receptor type tyrosine kinases make up
about 20 different subfamilies. The non-receptor type
tyrosine kinases make up numerous subfamilies. These
tyrosine kinases have diverse biological activity.
Receptor tyrosine kinases are large enzymes that span
the cell membrane and possess an extracellular binding
domain for growth factors, a transmembrane domain, and
an intracellular portion that functions as a kinase to
phosphorylate a specific tyrosine residue in proteins
and hence to influence cell proliferation. Aberrant or
inappropriate protein kinase activity can contribute
to the rise of disease states associated with such
aberrant kinase activity. Angiogenesis is an important
component of certain normal physiological processes
such as embryogenesis and wound healing, but aberrant
angiogenesis contributes to some pathological
disorders and in particular to tumor growth. VEGF-A
(vascular endothelial growth factor A) is a key factor
promoting neovascularization (angiogenesis) of tumors.
VEGF induces endothelial cell proliferation and
migration by signaling through two high affinity
receptors, the fms-like tyrosine kinase receptor,
FIt-I, and the kinase insert domain-containing
receptor, KDR. These signaling responses are
critically dependent upon receptor dimerization and
activation of intrinsic receptor tyrosine kinase (RTK)
activity. The binding of VEGF as a disulfide-linked
homodimer stimulates receptor dimerization and
activation of the RTK domain. The kinase activity
autophosphorylates cytoplasmic receptor tyrosine
residues, which then serve as binding sites for
molecules involved in the propagation of a signaling
cascade. Although multiple pathways are likely to be
elucidated for both receptors, KDR signaling is most
extensivelystudied, with a mitogenic response
suggested to involve ERK-I and ERK-2 mitogen-activated
protein kinases. Disruption of VEGF receptor signaling
is a highly attractive therapeutic target in cancer,
as angiogenesis is a prerequisite for all solid tumor
growth, and that the mature endothelium remains
relatively quiescent (with the exception of the female
reproductive system and wound healing). A number of
experimental approaches to inhibiting VEGF signaling
have been examined, including use of neutralizing
antibodies, receptor antagonists, soluble receptors,
antisense constructs and dominant-negative strategies.
Despite the attractiveness of anti-angiogenic therapy
by VEGF inhibition alone, several issues may limit
this approach. VEGF expression levels can themselves
be elevated by numerous diverse stimuli and perhaps
most importantly, the hypoxic state of tumors
resulting from VEGFr inhibition, can lead to the
induction of factors that themselves promote tumor
invasion and metastasis thus, potentially undermining
the impact of VEGF inhibitors as cancer therapeutics .
The HGF (hepatocyte growth factor) and the HGF
receptor, c-met, are implicated in the ability of
tumor cells to undermine the activity of VEGF
inhibition. HGF derived from either stromal
fibroblasts surrounding tumor cells or expressed from
the tumor itself has been suggested to play a critical
role in tumor angiogenesis, invasion and metastasis.
For example, invasive growth of certain cancer cells
is drastically enhanced by tumor-stromal interactions
involving the HGF/c-Met (HGF receptor) pathway. HGF,
which was originally identified as a potent mitogen
for hepatocytes is primarily secreted from stromal
cells, and the secreted HGF can promote motility and
invasion of various cancer cells that express c-Met in
a paracrine manner. Binding of HGF to c-Met leads to
receptor phosphorylation and activation of
Ras/mitogen-activated protein kinase (MAPK) signaling
pathway, thereby enhancing malignant behaviors of
cancer cells. Moreover, stimulation of the HGF/c-met
pathway itself can lead to the induction of VEGF
expression, itself contributing directly to angiogenic
activity. Thus, anti-tumor anti-angiogenic strategies
or approaches that target both VEGFN EGFr signaling
and HGF/c-met signaling may circumvent the ability of
tumor cells to overcome VEGF inhibition alone and may
represent improved cancer therapeutics. Tyrosine
kinases also contribute to the pathology of
opthalmological diseases, disorders and conditions,
such as age-related macular degeneration (AMD) and
diabetic retinopathy (DR). Blindness from such
diseases has been linked to anomalies in retinal
neovascularization. The formation of new blood vessels
is regulated by growth factors such as VEGF and HGF
that activate receptor tyrosine kinases resulting in
the initiation of signaling pathways leading to plasma
leakage into the macula, causing vision loss.
Recently, the AxI receptor tyrosine kinasehas been
implicated in the process of angiogenesis, by
regulating cell survival, motility and invasions.
These kinases are thus attractive targets for the
treatment of eye diseases involving
neovascularization. Thus, there is a need to develop a
strategy for controlling neovascularization of the eye
and to develop a strategy for the treatment of ocular
diseases. Here we describe small molecules that are
potent inhibitors of protein tyrosine kinase activity,
such as that of, for example, both the VEGF receptor
KDR and the HGF receptor cmet.BRIEF SUMMARY OF THE
INVENTION The present invention provides new compounds
and methods for treating a disease responsive to
inhibition of kinase activity, for example a disease
responsive to inhibition of protein tyrosine kinse
activity, for example a disease responsive to
inhibition of protein tyrosine kinase activity of
growth factor receptors. The present invention also
provides new compounds and methods for treating a
disease responsive to inhibition of receptor type
tyrosine kinase signaling, for example, a disease
responsive to inhibition of VEGF receptor signaling
and HGF receptor signaling. In one embodiment the
disease is a cell proliferative disease. The compounds
of the invention are inhibitors of protein tyrosine
kinase activity. In one embodiment, the compounds of
the invention are dual function inhibitors, capable of
inhibiting both VEGF and HGF receptor signaling.
Accordingly, the invention provides new inhibitors of
protein tyrosine kinase receptor signaling, such as
for example, VEGF receptor signaling and HGF receptor
signaling, including the VEGF receptor KDR and the HGF
receptor c-met. In a first aspect, the invention
provides compounds of Formula (I) that are useful as
kinase inhibitors: and N-oxides, hydrates, solvates,
pharmaceutically acceptable salts, prodrugs and
complexes thereof, and racemic and scalemic mixtures,
diastereomers and enantiomers thereof, wherein D, M,
Z, Ar and G are as defined herein. Because compounds
of the present invention are useful as kinase
inhibitors they are, therefore, useful research tools
for the study of the role of kinases in both normal
and disease states. In one embodiment, the invention
provides compounds that are useful as inhibitors of
VEGF receptor signaling and HGF receptor signaling
and, therefore, are useful research tools for the
study of of the role of VEGF and HGF in both normal
and disease states. Reference to "a compound of the
formula (I)", (or equivalently, "a compound according
to the first aspect", or a compound of the present
invention", and the like), herein is understood to
include reference to N-oxides, hydrates, solvates,
pharmaceutically acceptable salts, prodrugs and
complexes thereof, and racemic and scalemic mixtures,
diastereomers, enantiomers and tautomers thereof,
unless otherwise indicated. In a second aspect, the
invention provides compositions comprising a compound
according to the present invention, or an N-oxide,
hydrate, solvate, pharmaceutically acceptablesalt,
prodrug or complex thereof, or a racemic or scalemic
mixture, diastereomers or enantiomer thereof, and a
pharmaceutically acceptable carrier, excipient or
diluent. For example, the invention provides
compositions comprising a compound that is an
inhibitor of VEGF receptor signaling and HGF receptor
signaling, or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier,
excipient, or diluent. In a third aspect, the
invention provides a method of inhibiting kinase
activity, for example protein tyrosine kinase, for
example tyrosine kinase activity of a growth factor
receptor, the method comprising contacting the kinase
with a compound according to the present invention, or
with a composition according to the present invention.
In another embodiment of this aspect, the invention
provides a method of inhibiting receptor type tyrosine
kinase signaling, for example inhibiting VEGF receptor
signaling and HGF receptor signaling. Inhibition can
be in a cell or a multicellular organism. If in a
cell, the method according to this aspect of the
invention comprises contacting the cell with a
compound according to the present invention, or with a
composition according to the present invention. If in
a multicellular organism, the method according to this
aspect of the invention comprises administering to the
organism a compound according to the present
invention, or a composition according to the present
invention. In one embodiment the organism is a mammal,
for example a primate, for example a human. In a
fourth aspect, the invention provides a method of
inhibiting angiogenesis, the method comprising
administering to a patient in need thereof a
therapeutically effective amount of a compound
according to the present invention, or a
therapeutically effective amount of a composition
according to the present invention. In one embodiment
of this aspect, the angiogenesis to be inhibited is
involved in tumor growth. In another embodiment the
angiogenesis to be inhibited is retinal angiogenesis.
In another embodiment of this aspect, the patient is a
mammal, for example a primate, for example a human. In
a fifth aspect, the invention provides a method of
treating a disease responsive to inhibition of kinase
activity, for example a disease responsive to
inhibition of protein tyrosine kinase activity, for
example a disease responsive to inhibition of protein
tyrosine kinase activity of growth factor receptors.
In another embodiment of this aspect, the invention
provides a method of treating a disease responsive to
inhibition of receptor type tyrosine kinase signaling,
for example a disease responsive to inhibition of VEGF
receptor signaling and HGF receptor signaling, the
method comprising administering to an organism in need
thereof a therapeutically effective amount of a
compound according to the present invention, or a
composition according to the present invention. In one
embodiment of this aspect, the organism is a mammal,
for example a primate, for example a human.In a sixth
aspect, the invention provides a method of treating a
cell proliferative disease, the method comprising
administering to a patient in need thereof a
therapeutically effective amount of a compound
according to the present invention, or a
therapeutically effective amount of a composition
according to the present invention. In certain
embodiments of this aspect, the cell proliferative
disease is cancer. In anembodiment, the patient is a
mammal, for example a primate, for example a human. In
a seventh aspect, the invention provides a method of
treating an ophthalmic disease, disorder or condition,
the method comprising administering to a patient in
need thereof a therapeutically effective amount of a
compound according to the present invention, or a
therapeutically effective amount of a composition
according to the present invention. In one embodiment
of this aspect, the disease is caused by choroidal
angiogenesis. In someembodiments of this aspect, the
patient is a mammal, for example a primate, for
example a human. In an eighth aspect, the invention
provides for the use of a compound according to the
present invention for the manufacture of a medicament
to inhibit kinase activity, for example to inhibit
protein tyrosine kinase activity, for example to
inhibit protein tyrosine kinase activity of growth
factor receptors. In another embodiment of this
aspect, the invention provides for the use of a
compound according to the present invention for the
manufacture of a medicament to inhibit receptor type
tyrosine kinase signaling, for example to inhibit VEGF
receptor signaling and HGF receptor signaling. In
certain embodiments of this aspect, the invention
provides for the use of a compound according to the
present invention for the manufacture of a medicament
to treat a disease responsive to inhibition of kinase
activity. In certain embodiments of this aspect, the
disease is responsive to inhibition of protein
tyrosine kinase activity, for example inhibition of
protein tyrosine kinase activity of growth factor
receptors. In another embodiment of this aspect, the
disease is responsive to inhibition of receptor type
tyrosine kinase signaling, for example VEGF receptor
signaling and HGF receptor signaling. In another
embodiment embodiment, the disease is a cell
proliferative disease, for example cancer. In another
embodiment of this aspect, the disease is an
ophthalmic disease, disorder or condition. In one
embodiment of this aspect, the ophthalmic disease,
disorder or condition is caused by choroidal
angiogenesis. In another embodiment of this aspect,
the disease is age-related macular degeneration,
diabetic retinopathy or retinal edema. In a nineth
aspect, the invention provides for the use of a
compound according to the present invention, or a
composition thereof, to inhibit kinase activity, for
example to inhibit receptor type tyrosine kinase
activity, for example to inhibit protein tyrosine
kinase activity of growth fractor receptors. In
another embodiment of this aspect, the invention
provides for theuse of a compound according to the
present invention, or a composition thereof, to
inhibit receptor type tyrosine kinase signaling, for
example to inhibit VEGF receptor signaling and HGF
receptor signaling. In a tenth aspect, the invention
provides for the use of a compound according to the
present invention, or a composition thereof, to treat
a disease responsive to inhibition of kinase activity,
for example a disease responsive to inhibition of
protein tyrosine kinase activity, for example a
disease responsive to inhibition or protein tyrosine
kinase activity of growth factor receptors. In another
embodiment of this aspect, the invention provides for
the use of a compound according to the present
invention, or a composition thereof, to treat a
disease responsive to inhibition of receptor type
tyrosine kinase signaling, for example a disease
responsive to inhibition of VEGF receptor signaling
and HGF receptor signaling. In anembodiment of this
aspect, the disease is a cell proliferative disease,
for example cancer. In another embodiment of this
aspect, the disease is an ophthalmic disease, disorder
or condition. In another embodiment of this aspect,
the ophthalmic disease, disorder or condition is
caused by choroidal angiogenesis. The foregoing merely
summarizes certain aspects of the invention and is not
intended to be limiting in nature. These aspects and
other aspects and embodiments are described more fully
below.DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS The invention provides compounds and
methods for inhibiting kinase activity, for example
protein tyrosine kinase activity, for example receptor
protein kinase activity, for example the VEGF receptor
KDR and the HGF receptor c-met. The invention also
provides compositions and methods for inhibiting
angiogenesis, treating a disease responsive to
inhibition of kinase activity, treating cell
proliferative diseases and conditions and treating
ophthalmic diseases, disorders and conditions. The
patent and scientific literature referred to herein
reflects knowledge that is available to those with
skill in the art. The issued patents, published patent
applications, and references that are cited herein are
hereby incorporated by reference to the same extent as
if each was specifically and individually indicated to
be incorporated by reference. In the case of
inconsistencies, the present disclosure will prevail.
For purposes of the present invention, the following
definitions will be used (unless expressly stated
otherwise): For simplicity, chemical moieties are
defined and referred to throughout primarily as
univalent chemical moieties (e.g., alkyl, aryl, etc.).
Nevertheless, such terms are also used to convey
corresponding multivalent moieties under the
appropriate structural circumstances clear to those
skilled in the art. For example, while an "alkyl"
moiety generally refers to a monovalent radical (e.g.
CH3-CH2-), in certain circumstances a bivalent linking
moiety can be "alkyl," in which case those skilled in
the art will understand the alkyl to be a divalent
radical (e.g., -CH2-CH2-), which is equivalent to the
term "alkylene." Similarly, in circumstances in which
a divalent moiety is required and is stated as being
"aryl," those skilled in the art will understand that
the term "aryl" refers to the corresponding divalent
moiety, arylene. All atoms are understood to have
their normal number of valences for bond formation
(i.e., 4 for carbon, 3 for N, 2 for O, and 2, 4, or 6
for S, depending on the oxidation state of the S). On
occasion a moiety may be defined, for example, as
(A)a-B-, wherein a is 0 or 1. In such instances, when
a is 0 the moiety is B- and when a is 1 the moiety is
A-B-. For simplicity, reference to a "Cn-Cm"
heterocyclyl or "Cn-Cm" heteroaryl means a
heterocyclyl or heteroaryl having from "n" to "m"
annular atoms, where "n" and "m" are integers. Thus,
for example, a C5-C6-heterocyclyl is a 5- or 6-
membered ring having at least one heteroatom, and
includes pyrrolidinyl (C5) and piperazinyl and
piperidinyl (C6); C6-heteroaryl includes, for example,
pyridyl and pyrimidyl. The term "hydrocarbyl" refers
to a straight, branched, or cyclic alkyl, alkenyl, or
alkynyl, each as defined herein. A "Co" hydrocarbyl is
used to refer to a covalent bond. Thus,
"C0-C3hydrocarbyl" includes a covalent bond, methyl,
ethyl, ethenyl, ethynyl, propyl, propenyl, propynyl,
and cyclopropyl. The term "alkyl" is intended to mean
a straight chain or branched aliphatic group having
from 1 to 12 carbon atoms, alternatively 1-8 carbon
atoms, and alternatively 1-6 carbon atoms. In some
embodiments, the alkyl groups have from 2 to 12 carbon
atoms, alternatively 2-8 carbon atoms and
alternatively 2-6 carbon atoms. Examples of alkyl
groups include, without limitation, methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl and the like. A "C0" alkyl
(as in "C0-C3alkyl") is a covalent bond. The term
"alkenyl" is intended to mean an unsaturated straight
chain or branched aliphatic group with one or more
carbon-carbon double bonds, having from 2 to 12 carbon
atoms, alternatively 2-8 carbon atoms, and
alternatively 2-6 carbon atoms. Examples alkenyl
groups include, without limitation, ethenyl, propenyl,
butenyl, pentenyl, and hexenyl. The term "alkynyl" is
intended to mean an unsaturated straight chain or
branched aliphatic group with one or more
carbon-carbon triple bonds, having from 2 to 12 carbon
atoms, alternatively 2-8 carbon atoms, and
alternatively 2-6 carbon atoms. Examples of alkynyl
groups include, without limitation, ethynyl, propynyl,
butynyl, pentynyl, and hexynyl. The terms "alkylene,"
"alkenylene," or "alkynylene" as used herein are
intended to mean an alkyl, alkenyl, or alkynyl group,
respectively, as defined hereinabove, that is
positioned between and serves to connect two other
chemical groups. Examples of alkylene groups 



include, without limitation, methylene, ethylene,
propylene, and butylene. Examples of alkenylene groups
include, without limitation, ethenylene, propenylene,
and butenylene. Examples of alkynylene groups include,
without limitation, ethynylene, propynylene, and
butynylene. The term "carbocycle" as employed herein
is intended to mean a cycloalkyl or aryl moiety. The
term "cycloalkyl" is intended to mean a saturated,
partially unsaturated or unsaturated mono-, bi-, tri-
or poly-cyclic hydrocarbon group having about 3 to 15
carbons, alternatively having 3 to 12 carbons,
alternatively 3 to 8 carbons, alternatively 3 to 6
carbons, and alternatively 5 or 6 carbons. In certain
alternative embodiments, the cycloalkyl group is fused
to an aryl, heteroaryl or heterocyclic group. Examples
of cycloalkyl groups include, without limitation,
cyclopenten-2-enone, cyclopenten-2-enol,
cyclohex-2-enone, cyclohex-2-enol, cyclopropyl,
cyclobutyl, cyclobutenyl, cyclopentyl, cyclopentenyl,
cyclohexyl, cyclohexenyl, cycloheptyl, cyclooctyl,
etc. The term "heteroalkyl" is intended to mean a
saturated, partially unsaturated or unsaturated,
straight chain or branched aliphatic group, wherein
one or more carbon atoms inthe group are independently
replaced by a heteroatom selected from the group
consisting of O, S, and N. The term "aryl" is intended
to mean a mono-, bi-, tri- or polycyclic aromatic
moiety, comprising one to three aromatic rings. In
certain embodiments the aryl is a C6-C14aromatic
moiety , alternatively the aryl group is a C6-C10 aryl
group, alternatively a C aryl group. Examples of aryl
groups include, without limitation, phenyl, naphthyl,
anthracenyl, and fluorenyl. The terms "aralkyl" or
"arylalkyl" are intended to mean a group comprising an
aryl group covalently linked to an alkyl group. If an
aralkyl group is described as "optionally
substituted", it is intended that either or both of
the aryl and alkyl moieties may independently be
optionally substituted or unsubstituted. In some
embodiments, the aralkyl group is (C1-C6)alk(C6-C10
)aryl, including, without limitation, benzyl,
phenethyl, and naphthylmethyl. For simplicity, when
written as "arylalkyl" this term, and terms related
thereto, is intended to indicate the order of groups
in a compound as "aryl - alkyl". Similarly,
"alkyl-aryl" is intended to indicate the order of the
groups in a compound as "alkyl-aryl". The terms
"heterocyclyl", "heterocyclic" or "heterocycle" are
intended to mean a group which is a mono-, bi-, or
polycyclic structure having from about 3 to about 14
atoms, wherein one or more atoms are independently
selected from the group consisting of N, O, and S. The
ring structure may be saturated, unsaturated or
partially unsaturated. In certain embodiments, the
heterocyclic group is non-aromatic, in which case the
group is also known as a heterocycloalkyl. In a
bicyclic or polycyclic structure, one or more rings
may be aromatic; for example, one ring of a bicyclic
heterocycle or one or two rings of a tricyclic
heterocycle may be aromatic, as in indan and
9,10-dihydro anthracene. Examples of heterocyclic
groups include, without limitation, epoxy, aziridinyl,
tetrahydrofuranyl, pyrrolidinyl, piperidinyl,
piperazinyl, thiazolidinyl, oxazolidinyl,
oxazolidinonyl, and morpholino. In certain
embodiments, the heterocyclic group is fused to an
aryl, heteroaryl, or cycloalkyl group. Examples of
such fused heterocycles include, without limitation,
tetrahydroquinoline and dihydrobenzofuran.
Specifically excluded from the scope of this term are
compounds where an annular O or S atom is adjacent to
another O or S atom. In certain embodiments, the
heterocyclic group is a heteroaryl group. As used
herein, the term "heteroaryl" is intended to mean a
mono-, bi-, tri- or polycyclic group having 5 to 14
ring atoms, alternatively 5, 6, 9, or 10 ring atoms;
having 6, 10, or 14 pi electrons shared in a cyclic
array; and having, in addition to carbon atoms,
between one or more heteroatoms independently selected
from the group consisting of N, O, and S. For example,
a heteroaryl group include, without limitation,
pyrimidinyl, pyridinyl, benzimidazolyl, thienyl,
benzothiazolyl, benzofuranyland indolinyl. Other
examples of heteroaryl groups include, without
limitation, thienyl, benzothienyl, furyl, benzofuryl,
dibenzofuryl, pyrrolyl, imidazolyl, pyrazolyl,
pyridyl, pyrazinyl, pyrimidinyl, indolyl, quinolyl,
isoquinolyl, quinoxalinyl, tetrazolyl, oxazolyl,
thiazolyl, and isoxazolyl. The terms "arylene,"
"heteroarylene," or "heterocyclylene" are intended to
mean an aryl, heteroaryl, or heterocyclyl group,
respectively, as defined hereinabove, that is
positioned between and serves to connect two other
chemical groups. Examples of heterocyclyls and
heteroaryls include, but are not limited to, azepinyl,
azetidinyl, acridinyl, azocinyl, benzidolyl,
benzimidazolyl, benzofuranyl, benzofurazanyl,
benzofuryl, benzothiofuranyl, benzothiophenyl,
benzoxazolyl, benzothiazolyl, benzothienyl,
benztriazolyl, benztetrazolyl, benzisoxazolyl,
benzisothiazolyl, benzimidazolinyl, benzoxazolyl,
benzoxadiazolyl, benzopyranyl, carbazolyl,
4aH-carbazolyl, carbolinyl, chromanyl, chromenyl,
cinnolinyl, coumarinyl, decahydroquinolinyl,
1,3-dioxolane, 2H,6H-1,5,2-dithiazinyl,
dihydrofuro[2,3-b]tetrahydrofuran, dihydroisoindolyl,
dihydroquinazolinyl (such as 3,4-
dihydro-4-oxo-quinazolinyl), furanyl, furopyridinyl
(such as fuor[2,3-c]pyridinyl, furo[3,2- b]pyridinyl
or furo[2,3-b]pyridinyl), furyl, furazanyl,
hexahydrodiazepinyl, imidazolidinyl, imidazolinyl,
imidazolyl, indazolyl, 1H-indazolyl, indolenyl,
indolinyl, indolizinyl, indolyl, 3Hindolyl,
isobenzofuranyl, isochromanyl, isoindazolyl,
isoindolinyl, isoindolyl, isoquinolinyl,
isothiazolidinyl, isothiazolyl, isoxazolinyl,
isoxazolyl, methylenedioxyphenyl, morpholinyl,
naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl,
1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-
oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl,
oxazolyl, oxazolidinyl, oxetanyl, 2-oxoazepinyl, 2-
oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolodinyl,
pyrimidinyl, phenanthridinyl, phenanthrolinyl,
phenazinyl, phenothiazinyl, phenoxathiinyl,
phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl,
piperidonyl, 4-piperidonyl, piperonyl, pteridinyl,
purinyl, pyranyl, pyrazinyl, pyrazolidinyl,
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole,
pyridoimidazole, pyridothiazole, pyridinyl, pyridyl,
pyrimidinyl, pyrrolidinyl, pyrrolinyl, pyrrolopyridyl,
2Hpyrrolyl, pyrrolyl, quinazolinyl, quinolinyl,
4H-quinolizinyl, quinoxalinyl, quinuclidinyl,
tetrahydro-1,l-dioxothienyl, tetrahydrofuranyl,
tetrahydro furyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, tetrahydropyranyl, tetrazolyl,
thiazolidinyl, 6H-1,2,5-thiadiazinyl, thiadiazolyl
(e.g., 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl),
thiamorpholinyl, thiamorpholinyl sulfoxide,
thiamorpholuiyl sulfone, thianthrenyl, thiazolyl,
thienyl, thienothiazolyl, thienooxazolyl,
thienoimidazolyl, thiophenyl, triazinyl,
triazinylazepinyl, triazolyl (e.g., 1,2,3-triazolyl,
1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl),
and xanthenyl.The term "azolyl" as employed herein is
intended to mean a five-membered saturated or
unsaturated heterocyclic group containing two or more
hetero-atoms, as ring atoms, selected from the group
consisting of nitrogen, sulfur and oxygen, wherein at
least one of the heteroatoms is a nitrogen atom.
Examples of azolyl groups include, but are not limited
to, optionally substituted imidazolyl, oxazolyl,
thiazolyl, pyrazolyl, isoxazolyl, isothiazolyl,
1,3,4-thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,4-oxadiazolyl, and 1,3,4-oxadiazolyl. As employed
herein, and unless stated otherwise, when a moiety
(e.g., alkyl, heteroalkyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, etc.) is described as
"optionally substituted" it is meant that the group
optionally has from one to four, alternatively from
one to three, alternatively one or two, independently
selected non-hydrogen substituents. Suitable
substituents include, without limitation, halo,
hydroxy, oxo (e.g., an annular -CH- substituted with
oxo is -C(O)-) nitro, halohydrocarbyl, hydrocarbyl,
alkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl,
aralkyl, alkoxy, aryloxy, amino, acylamino,
alkylcarbamoyl, arylcarbamoyl, aminoalkyl, acyl,
carboxy, hydroxyalkyl, alkanesulfonyl, arenesulfonyl,
alkanesulfonamido, arenesulfonamido,
aralkylsulfonamido, alkylcarbonyl, acyloxy, cyano, and
ureido groups. Examples of substituents, which are
themselves not further substituted (unless expressly
stated otherwise) are: (a) halo, cyano, oxo, carboxy,
formyl, nitro, amino, amidino, guanidino, (b)
C1-C5alkyl or alkenyl or arylalkyl imino, carbamoyl,
azido, carboxamido, mercapto, hydroxy, hydroxyalkyl,
alkylaryl, arylalkyl, C1-C8alkyl, C1-C8alkenyl,
C1-C8alkoxy, C1-C8alkyamino, C1-C8alkoxycarbonyl,
aryloxycarbonyl, C2- C8acyl, C2-C8acylamino,
C1-C8alkylthio, arylalkylthio, arylthio, C1-
C8alkylsulfinyl, arylalkylsulfinyl, arylsulfinyl,
C1-C8alkylsulfonyl, arylalkylsulfonyl, arylsulfonyl,
C0-C6N-alkyl carbamoyl, C2-C15N,Ndialkylcarbamoyl,
C3-C7 cycloalkyl, aroyl, aryloxy, arylalkyl ether,
aryl, aryl fused to a cycloalkyl or heterocycle or
another aryl ring, C3-C7heterocycle, C5- C15heteroaryl
or any of these rings fused or spiro-fused to a
cycloalkyl, heterocyclyl, or aryl, wherein each of the
foregoing is further optionally substituted with one
more moieties listed in (a), above; and (c)
-(CR32R33)s-NR30R3 1, wherein s is from 0 (in which
case the nitrogen is directly bonded to the moiety
that is substituted) to 6, R and R are each
independently hydrogen, halo, hydroxyl or C1-C4alkyl,
and R30 and R3 1 are each independently hydrogen,
cyano, oxo, hydroxyl, C1- C8alkyl, C1-C8heteroalkyl,
C1-C8alkenyl, carboxamido, C1-C3alkylcarboxamido,
carboxamido-C 1-C3alkyl, amidino, C2-C8hydroxyalkyl,
C1- C3alkylaryl, aryl-C1-C3alkyl,
C1-C3alkylheteroaryl, heteroaryl-C 1-C3alkyl,
C1-C3alkylheterocyclyl, heterocyclyl-C 1-dalkyl
C1-C3alkylcycloalkyl, cycloalkyl-C 1-C3alkyl,
C2-C8alkoxy, C2-C8aIkoxy-C1-C4alkyl, C1-
C8alkoxycarbonyl, aryloxycarbonyl,
aryl-C1-C3alkoxycarbonyl, heteroaryloxycarbonyl,
heteroaryl-C 1-dalkoxycarbonyl, C1-C8acyl, C0-
C8alkyl-carbonyl, aryl-C0-C8alkyl-carbonyl,
heteroaryl-C0-C8alkyl-carbonyl,
cycloalkyl-C0-C8alkyl-carbonyl,
C0-C8alkyl-NH-carbonyl, aryl-C0-C8alkyl- NH-carbonyl,
heteroaryl-C0-C8alkyl-NH-carbonyl,
cycloalkyl-C0-C8alkyl- NH-carbonyl,
C0-C8alkyl-O-carbonyl, aryl-C0-C8alkyl-O-carbonyl,
heteroaryl-C 0-C8alkyl-O-carbonyl,
cycloalkyl-C0-C8alkyl-O-carbonyl, C1- C8alkylsulfonyl,
arylalkylsulfonyl, arylsulfonyl,
heteroarylalkylsulfonyl, heteroarylsulfonyl,
C1-C8alkyl-NH-sulfonyl, arylalkyl-NH-sulfonyl,
aryl-NHsulfonyl, heteroarylalkyl-NH-sulfonyl,
heteroaryl-NH-sulfonyl aroyl, aryl, cycloalkyl,
heterocyclyl, heteroaryl, aryl-C1-C3alkyl-,
cycloalkyl-C 1-C3alkyl-, heterocyclyl-C 1-C3alkyl-,
heteroaryl-C 1-C3alkyl-, or protecting group, wherein
each of the foregoing is further optionally
substituted with one more moieties listed in (a),
above; or R30 and R3 1 taken together with the N to
which they are attached form a heterocyclyl or
heteroaryl, each of which is optionally substituted
with from 1 to 3 substituents selected from the group
consisting of (a) above, a protecting group, and
(X30-Y3 1-), wherein said heterocyclyl may also be
bridged (forming a bicyclic moiety with a methylene,
ethylene or propylene bridge); wherein X30 is selected
from the group consisting of C1-C8alkyl,
C2-C8alkenyl-, C2- C8alkynyl-,
-C0-C3alkyl-C2-C8alkenyl-C0-C3alkyl,
C0-C3alkyl-C2-C8alkynyl- C0-C3alkyl,
C0-C3alkyl-O-C0-C3alkyl-, HO-C0-C3alkyl-,
C0-C4alkyl-N(R30)- C0-C3alkyl-, N(R30)(R3
1)-C0-C3alkyl-, N(R3O)(R3 1)-C0-C3alkenyl-, N(R30)(R3
1)-C0-C3alkynyl-, (N(R30)(R3 1))2-C=N-,
C0-C3alkyl-S(O)0-2-C0- C3alkyl-, CF3-C0-C3alkyl-,
C1-C8heteroalkyl, aryl, cycloalkyl, heterocyclyl,
heteroaryl, aryl-C1-C3alkyl-, cycloalkyl-C1-C3alkyl-,
heterocyclyl-C 1- C3alkyl-, heteroaryl-C 1-C3alkyl-,
N(R30)(R3 1)-heterocyclyl-C 1-C3alkyl-, wherein the
aryl, cycloalkyl, heteroaryl and heterocycyl are
optionally substituted with from 1 to 3 substituents
from (a); andY3 1 is selected from the group
consisting of a direct bond, -O-, -N(R30)-, -C(O)-,
-OC(O)-, -C(O)-O-, -N(R30)-C(O)-, -C(O)-N(R30)-,
-N(R30)-C(S)-, -C(S)- N(R30)-, -N(R30)-C(O)-N(R 3 1)-,
-N(R30)-C(NR30)-N(R3 1)-, -N(R3O)-C(NR3 1)-,
-C(NR31)-N(R30)-, -N(R30)-C(S)-N(R3 1)-,
-N(R30)-C(O)-O-, -O-C(O)-N(R3 1)-, -N(R30)-C(S)-O-,
-O-C(S)-N(R3 1)-, -S(O)0-2-, -SO2N(R3 1)-, -N(R3
1)-SO2- and -N(R30)-SO2N(R3 1)-. A moiety that is
substituted is one in which one or more (for
exampleone to four, alternatively from one to three
and alternatively one or two), hydrogens have been
independently replaced with another chemical
substituent. As a non-limiting example, substituted
phenyls include 2-flurophenyl, 3,4-dichlorophenyl,
3-chloro-4-fluoro-phenyl, 2- fluoro-3-propylphenyl. As
another non-limiting example, substituted n-octyls
include 2,4- dimethyl-5-ethyl-octyl and
3-cyclopentyl-octyl. Included within this definition
are methylenes (-CH -) substituted with oxygen to form
carbonyl -CO-. When there are two optional
substituents bonded to adjacent atoms of a ring
structure, such as for example a phenyl, thiophenyl,
or pyridinyl, the substituents, together with the
atoms to which they are bonded, optionally form a 5-
or 6- membered cycloalkyl or heterocycle having 1, 2,
or 3 annular heteroatoms. In certainembodiments, a
hydrocarbyl, heteroalkyl, heterocyclic and/or aryl
group is unsubstituted. In other embodiments, a
hydrocarbyl, heteroalkyl, heterocyclic and/or aryl
group is substituted with from 1 to 3 independently
selected substituents. Examples of substituents on
alkyl groups include, but are not limited to,
hydroxyl, halogen (e.g., a single halogen substituent
or multiple halo substituents; in the latter case,
groups such as CF or an alkyl group bearing Cl ), oxo,
cyano, nitro, alkyl, cycloalkyl, alkenyl,
cycloalkenyl, alkynyl, heterocycle, aryl, -ORa, -SRa,
-S(=O)Re, -S(=O)2Re, -P(=O)2Re, -S(O) 2ORe, -
P(=O)2ORe, -NRbRc, -NRbS(-O) 2Re, -NRbP(=O)2Re,
-S(=O)2NRbRc, -P(=O)2NRbRc, - C(=O)ORe, -C(=O)Ra,
-C(=O)NRbRc, -OC(=O)Ra, -OC(=O)NRbRc, -NRbC(=O)ORe, -
NRdC(=O)NRbRc, -NRdS(=O)2NRbRc, -NRdP(=O)2NRbRc,
-NRbC(=O)Ra or -NRbP(=O)2Re, wherein Ra is hydrogen,
alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl,
heterocycle or aryl; Rb, Rc and Rd are independently
hydrogen, alkyl, cycloalkyl, heterocycle or aryl, or
said Rb and Rc together with the N to which they are
bonded optionally form a heterocycle; and Re is alkyl,
cycloalkyl, alkenyl, cycloalkenyl, alkynyl,
heterocycle or aryl. In the aforementioned exemplary
substituents, groups such as alkyl, cycloalkyl,
alkenyl, alkynyl, cycloalkenyl, heterocycle and aryl
can themselves be optionally substituted.Examples of
substituents on alkenyl and alkynyl groups include,
but are not limited to, alkyl or substituted alkyl, as
well as those groups recited as examples of alkyl
substituents. Examples of substituents on cycloalkyl
groups include, but are not limited to, nitro, cyano,
alkyl or substituted alkyl, as well as those groups
recited above as examples of alkyl substituents. Other
examples of substituents include, but are not limited
to, spiro-attached or fused cyclic substituents, for
example, spiro-attached cycloalkyl, spiro-attached
cycloalkenyl, spiro-attached heterocycle (excluding
heteroaryl), fused cycloalkyl, fused cycloalkenyl,
fused heterocycle, or fused aryl, where the
aforementioned cycloalkyl, cycloalkenyl, heterocycle
and aryl substituents can themselves be optionally
substituted. Examples of substituents on cycloalkenyl
groups include, but are not limited to, nitro, cyano,
alkyl or substituted alkyl, as well as those groups
recited as examples of alkyl substituents. Other
examples of substituents include, but are not limited
to, spiro-attached or fused cyclic substituents, for
examples spiro-attached cycloalkyl, spiro-attached
cycloalkenyl, spiro-attached heterocycle (excluding
heteroaryl), fused cycloalkyl, fused cycloalkenyl,
fused heterocycle, or fused aryl, where the
aforementioned cycloalkyl, cycloalkenyl, heterocycle
and aryl substituents can themselves be optionally
substituted. Examples of substituents on aryl groups
include, but are not limited to, nitro, cycloalkyl or
substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, cyano, alkyl or substituted alkyl, as
well as those groups recited above as examples of
alkyl substituents. Other examples of substituents
include, but are not limited to, fused cyclic groups,
such as fused cycloalkyl, fused cycloalkenyl, fused
heterocycle, or fused aryl, where the aforementioned
cycloalky, cylcoalkenyl, heterocycle and aryl
substituents can themselves be optionally substituted.
Still other examples of substituents on aryl groups
(phenyl, as a non-limiting example) include, but are
not limited to, haloalkyl and those groups recited as
examples of alkyl substituents. Examples of
substituents on heterocylic groups include, but are
not limited to, cycloalkyl, substituted cycloalkyl,
cycloalkenyl, substituted cycloalkenyl, nitro, oxo
(i.e., =O), cyano, alkyl, substituted alkyl, as well
as those groups recited as examples of alkyl
substituents. Other examples substituents on
heterocyclic groups include, but are not limited to,
spiro-attached or fused cylic substituents at any
available point or points of attachment, for example
spiroattached cycloalkyl, spiro-attached cycloalkenyl,
spiro-attached heterocycle (excluding heteroaryl) ,
fused cycloalkyl, fused cycloakenyl, fused heterocycle
and fused aryl, where the aforementioned cycloalkyl,
cycloalkenyl, heterocycle and aryl substituents can
themselves be optionally substituted. In certain
embodiments, a heterocyclic group is substituted on
carbon, nitrogen and/or sulfur at one or more
positions. Examples of substituents on nitrogen
include, but are notlimited to alkyl, aryl, aralkyl,
alkylcarbonyl, alkylsulfonyl, arylcarbonyl,
arylsulfonyl, alkoxycarbonyl, or aralkoxycarbonyl.
Examples of substituents on sulfur include, but are
not limited to, oxo and C1-6alkyl. In certain
embodiments, nitrogen and sulfur heteroatoms may
independently be optionally oxidized and nitrogen
heteroatoms may independently be optionally
quaternized. Exemplary substituents on ring groups,
such as aryl, heteroaryl, cycloalkyl and heterocyclyl,
include halogen, alkoxy and alkyl. Exemplary
substituents on alkyl groups include halogen and
hydroxy. A "halohydrocarbyl" as employed herein is a
hydrocarbyl moiety, in which from one to all hydrogens
have been replaced with one or more halo. The term
"halogen" or "halo" as employed herein refers to
chlorine, bromine, fluorine, or iodine. As herein
employed, the term "acyl" refers to an alkylcarbonyl
or arylcarbonyl substituent. The term "acylamino"
refers to an amide group attached at the nitrogen atom
(i.e., R-CO-NH-). The term "carbamoyl" refers to an
amide group attached at the carbonyl carbon atom
(i.e., NH2-CO-). The nitrogen atom of an acylamino or
carbamoyl substituent is additionally optionally
substituted. The term "sulfonamido" refers to a
sulfonamide substituent attached by either the sulfur
or the nitrogen atom. The term "amino" is meant to
include NH2, alkylamino, dialkylamino (wherein each
alkyl may be the same or different), arylamino, and
cyclic amino groups. The term "ureido" as employed
herein refers to a substituted or unsubstituted urea
moiety. The term "radical" as used herein means a
chemical moiety comprising one or more unpaired
electrons. Where optional substituents are chosen from
"one or more" groups it is to be understood 



that this definition includes all substituents being
chosen from within one of the specified groups or from
within the combination of all of the specified groups.
In addition, substituents on cyclic moieties (i.e.,
cycloalkyl, heterocyclyl, aryl, heteroaryl) include 5-
to 6-membered mono- and 9- to 14-membered bi-cyclic
moieties fused to the parent cyclic moiety to form a
bi- or tri-cyclic fused ring system. Substituents on
cyclic moieties also include 5- to 6-membered mono-
and 9- to 14-membered bi-cyclic moieties attached to
the parent cyclic moiety by a covalent bond to form a
bi- or tri-cyclic bi-ring system. For example, an
optionally substituted phenyl includes, but is not
limited to, the following:An "unsubstituted" moiety
(e.g., unsubstituted cycloalkyl, unsubstituted
heteroaryl, etc.) means a moiety as defined above that
does not have any optional substituents. A saturated,
partially unsaturated or unsaturated three- to
eight-membered carbocyclic ring is for example a four-
to seven-membered, alternatively a five- or
six-membered, saturated or unsaturated carbocyclic
ring. Examples of saturated or unsaturated three- to
eight-membered carbocyclic rings include phenyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
cycloheptyl. A saturated, partially unsaturated or
unsaturated three- to eight-membered heterocyclic ring
contains at least one heteroatom selected from oxygen,
nitrogen, and sulfur atoms. The saturated or
unsaturated three- to eight-membered heterocyclic ring
for example contains one or two heteroatoms with the
remaining ring-constituting atoms being carbon atoms.
The saturated or unsaturated three- to eight-membered
heterocyclic ring is alternatively a saturated or
unsaturated four- to seven-membered heterocyclic ring,
alternatively a saturated or unsaturated five- or
six-membered heterocyclic ring. Examples of saturated
or unsaturated three- to eightmembered heterocyclic
groups include thienyl, pyridyl, 1,2,3-triazolyl,
imidazolyl, isoxazolyl, pyrazolyl, piperazinyl,
piperazino, piperidyl, piperidino, morpholinyl,
morpholino, homopiperazinyl, homopiperazino,
thiomorpholinyl, thiomorpholino, tetrahydropyrrolyl,
and azepanyl. A saturated or unsaturated carboxylic
and heterocyclic group may condense with another
saturated or heterocyclic group to form a bicyclic
group, for example a saturated or unsaturated nine- to
twelve-membered bicyclic carbocyclic or heterocyclic
group. Bicyclic groups include naphthyl, quinolyl,
1,2,3,4-tetrahydroquinolyl, 1,4-benzoxanyl, indanyl,
indolyl, and 1,2,3,4- tetrahydronaphthy1. When a
carbocyclic or heterocyclic group is substituted by
two C1-6 alkyl groups, the two alkyl groups may
combine together to form an alkylene chain, for
example a C1-3 alkylene chain. Carbocyclic or
heterocyclic groups having this crosslinked structure
include bicyclo[2.2.2]octanyl and norbornanyl. The
terms "kinase inhibitor" and "inhibitor of kinase
activity", and the like, are used to identify a
compound which is capable of interacting with a kinase
and inhibiting its enzymatic activity. The term
"inhibiting kinase enzymatic activity" is used to mean
reducing the ability of a kinase to transfer a
phosphate group from a donor molecule, such as ATP, to
a specific target molecule (substrate). For example,
the inhibition of kinase activity may be at least
about 10%. In some embodiments of the invention, such
reduction of kinase activity is at least about 25%,
alternatively at least about 50%, alternatively at
least about 75%, and alternatively at least about90%.
In other embodiments, kinase activity is reduced by at
least 95% and alternatively by at least 99%. The IC50
value is the concentration of kinase inhibitor which
reduces the activity of a kinase to 50% of the
uninhibited enzyme. The terms "inhibitor of VEGF
receptor signaling" and "inhibitor of HGF receptor
signaling" are used to identify a compound having a
structure as defined herein, which is capable,
respectively, of interacting with a VEGF receptor and
a HGF receptor and inhibiting the activity of the VEGF
receptor and the HGF receptor. In some embodiments,
such reduction of activity is at least about 50%,
alternatively at least about 75%, and alternatively at
least about 90%. In other embodiments, activity is
reduced by at least 95% and alternatively by at least
99%. The term "inhibiting effective amount" is meant
to denote a dosage sufficient to cause inhibition of
kinase activity. The kinase may be in a cell, which in
turn may be in a multicellular organism. The
multicellular organism may be, for example, a plant, a
fungus or an animal, for example a mammal and for
example a human. The fungus may be infecting a plant
or a mammal, for example a human, and could therefore
be located in and/or on the plant or mammal. If the
kinase is in a multicellular organism, the method
according to this aspect of the invention comprises
the step of administering to the organism a compound
or composition according to the present invention. In
an exemplary embodiment, such inhibition is specific,
i.e., the kinase inhibitor reduces the ability of a
kinase to transfer a phosphate group from a donor
molecule, such as ATP, to a specific target molecule
(substrate) at a concentration that is lower than the
concentration of the inhibitor that is required to
produce another, unrelated biological effect. For
example, the concentration of the inhibitor required
for kinase inhibitory activity is at least 2-fold
lower, alternatively at least 5-fold lower,
alternatively at least 10-fold lower, and
alternatively at least 20-fold lower than the
concentration required to produce an unrelated
biological effect. The term "therapeutically effective
amount" as employed herein is an amount of a compound
of the invention, that when administered to a patient,
elicits the desired therapeutic effect. The
therapeutic effect is dependent upon the disease being
treated and the results desired. As such, the
therapeutic effect can be treatment of a
disease-state. Further, the therapeutic effect can be
inhibition of kinase activity. The amount of a
compound of the invention which constitutes a
"therapeutically effective amount" will vary depending
on the compound, the disease state and its severity,
the age of the patient to be treated, and the like.
The therapeutically effective amount can be determined
routinely by one of ordinary skill in the art.In one
embodiment, the therapeutic effect is inhibition of
angiogenesis. The phrase "inhibition of angiogenesis"
is used to denote an ability of a compound according
to the present invention to retard the growth of blood
vessels, preferably new blood vessels contacted with
the inhibitor as compared to blood vessels not
contacted. In one embodiment, angiogenesis is tumor
angiogenesis. The phrase "tumor angiogenesis" is
intended to mean the proliferation of blood vessels
that penetrate into a cancerous growth, such as a
tumor. In another embodiment, angiogenesis is abnormal
blood vessel formation in the eye. In an exemplary
embodiment, angiogenesis is retarded by at least 25%
as compared to angiogenesis of non-contacted blood
vessels, alternatively at least 50%, alternatively at
least 75%, alternatively at least 90%, alternatively
at least 95%, and alternatively, at least 99%.
Alternatively, angiogenesis is inhibited by 100%
(i.e., the blood vessels do not increase in size or
number). In certain embodiments, the phrase
"inhibition of angiogenesis" includes regression in
the number or size of blood vessels, as compared to
non-contacted blood vessels. Thus, a compound
according to the invention that inhibits angiogenesis
may induce blood vessel growth retardation, blood
vessel growth arrest, or induce regression of blood
vessel growth. In another embodiment, the therapeutic
effect is treatment of an ophthalmic disesase,
disorder or condition. The phrase "treatment of an
ophthalmic disease or disorder" is intended to mean
the ability of a compound according to the present
invention to treat an exudative and/or inflammatory
ophthalmic disease or disorder, a disorder related to
impaired retinal vessel permeability and/or integrity,
a disorder related to retinal microvessel rupture
leading to focal hemorrhage, a disease of the back of
the eye, a retinal disease, or a disease of the front
of the eye, or other ophthalmic disease, disorder or
condition. In one embodiment, the ophthalmic disease,
disorder or condition includes but is not limited to
Age Related Macular Degeneration (ARMD), exudative
macular degeneration (also known as "wet" or
neovascular age-related macular degeneration
(wet-AMD), macular oedema, aged disciform macular
degeneration, cystoid macular oedema, palpebral
oedema, retinal oedema, diabetic retinopathy, Acute
Macular Neuroretinopathy, Central Serous
Chorioretinopathy, chorioretinopathy, Choroidal
Neovascularization, neovascular maculopathy,
neovascular glaucoma, obstructive arterial and venous
retinopathies (e.g. Retinal Venous Occlusion or
Retinal Arterial Occlusion), Central Retinal Vein
Occlusion, Disseminated Intravascular Coagulopathy,
Branch Retinal Vein Occlusion, Hypertensive Fundus
Changes, Ocular Ischemic Syndrome, Retinal Arterial
Microaneurysms, Coat's Disease, Parafoveal
Telangiectasis, Hemi-Retinal Vein Occlusion,
Papillophlebitis, Central Retinal Artery Occlusion,
Branch Retinal Artery Occlusion, Carotid Artery
Disease(CAD), Frosted Branch Angitis, Sickle Cell
Retinopathy and other Hemoglobinopathies, Angioid
Streaks, macularoedema occurring as a result of
aetiologies such as disease (e.g. Diabetic Macular
Oedema), eye injury or eye surgery, retinal ischemia
or degeneration produced for example by injury, trauma
or tumours, uveitis, iritis, retinal vasculitis,
endophthalmitis, panophthalmitis, metastatic
ophthalmia, choroiditis, retinal pigment epithelitis,
conjunctivitis, cyclitis, scleritis, episcleritis,
optic neuritis, retrobulbar optic neuritis, keratitis,
blepharitis, exudative retinal detachment, corneal
ulcer, conjunctival ulcer, chronic nummular keratitis,
Thygeson keratitis, progressive Mooren's ulcer, an
ocular inflammatory disease caused by bacterial or
viral infection or by an ophthalmic operation, an
ocular inflammatory disease caused by a physical
injury to the eye, and a symptom caused by an ocular
inflammatory disease including itching, flare, oedema
and ulcer, erythema, erythema exsudativum multiforme,
erythema nodosum, erythema annulare, scleroedema,
dermatitis, angioneurotic oedema, laryngeal oedema,
glottic oedema, subglottic laryngitis, bronchitis,
rhinitis, pharyngitis, sinusitis, laryngitis or otitis
media. In another embodiment, the ophthalmic disease,
disorder or condition includes but is not limited to
age-related macular degeneration, diabetic
retinopathy, retinal edema, retinal vein occlusion,
neovascular glaucoma, retinopathy of prematurity,
pigmentary retinal degeneration, uveitis, corneal
neovascularization or proliferative vitreoretinopathy.
In another embodiment, the ophthalmic disease,
disorder or condition is age-related macular
degeneration, diabetic retinopathy or retinal edema.
In another embodiment, the therapeutic effect is
inhibition of retinal neovascularization. The phrase
"inhibition of retinal neovascularization" is intended
to mean the ability of a compound according to the
present invention to retard the growth of blood
vessels in the eye, for example new blood vessels
originating from retinal veins, for example, to retard
the growth of new blood vessels originating from
retinal veins and extending along the inner (vitreal)
surface of the retina. In an exemplary embodiment,
retinal neovascularization is retarded by at least 25%
as compared to retinal neovascularization of
non-contacted blood vessels, alternatively at least
50%, alternatively at least 75%, alternatively at
least 90%, alternatively at least 95%, and
alternatively, at least 99%. Alternatively, retinal
neovascularization is inhibited by 100% (i.e., the
blood vessels do not increase in size or number). In
certain embodiments, the phrase "inhibition of retinal
neovascularization" includes regression in the number
or size of blood vessels, as compared to non-contacted
blood vessels. Thus, a compound according to the
invention that inhibits retinal neovascularization may
induce blood vessel growth retardation, blood vessel
growth arrest, or induce regression of blood vessel
growth. In another embodiment, the therapeutic effect
is inhibition of cell proliferation. The phrase
"inhibition of cell proliferation" is used to denote
an ability of a compound according tothe present
invention to retard the growth of cells contacted with
the inhibitor as compared to cells not contacted. An
assessment of cell proliferation can be made by
counting contacted and non-contacted cells using a
Coulter Cell Counter (Coulter, Miami, FIa.) or a
hemacytometer. Where the cells are in a solid growth
(e.g., a solid tumor or organ), such an assessment of
cell proliferation can be made by measuring the growth
with calipers or comparing the size of the growth of
contacted cells with non-contacted cells. In an
exemplary embodiment, growth of cells contacted with
the inhibitor is retarded by at least 25% as compared
to growth of non-contacted cells, alternatively at
least 50%, alternatively at least 75%, alternatively
at least 90%, alternatively at least 95%, and
alternatively, at least 99%. Alternatively, cell
proliferation is inhibited by 100% (i.e., the
contacted cells do not increase in number). In certain
embodiments, the phrase "inhibition cell
proliferation" includes a reduction in the number or
size of contacted cells, as compared to non-contacted
cells. Thus, a compound according to the invention
that inhibits cell proliferation in a contacted cell
may induce the contacted cell to undergo growth
retardation, to undergo growth arrest, to undergo
programmed cell death (i.e., to apoptose), or to
undergo necrotic cell death. In some embodiments, the
contacted cell is a neoplastic cell. The term
"neoplastic cell" is used to denote a cell that shows
aberrant cell growth. In certain embodiments, the
aberrant cell growth of a neoplastic cell is increased
cell growth. A neoplastic cell may be a hyperplastic
cell, a cell that shows a lack of contact inhibition
of growth in vitro, a benign tumor cell that is
incapable of metastasis in vivo, or a cancer cell that
is capable of metastasis in vivo and that may recur
after attempted removal. The term "tumorigenesis" is
used to denote the induction of cell proliferation
that leads to the development of a neoplastic growth.
In some embodiments, the contacted cell is in an
animal. Thus, the invention provides a method for
treating a cell proliferative disease or condition in
an animal, comprising administering to an animal in
need of such treatment a therapeutically effective
amount of a compound or composition of the invention.
In certain exemplary embodiments, the animal is a
mammal, for example a domesticated mammal. In some
embodiments, the animal is a human. The term "cell
proliferative disease or condition" is meant to refer
to any condition characterized by aberrant cell
growth, preferably abnormally increased cellular
proliferation. Examples of such cell proliferative
diseases or conditions amenable to inhibition and
treatment include, but are not limited to, cancer.
Examples of particular types of cancer include, but
are not limited to, breat cancer, lung cancer, colon
cancer, rectal cancer, bladder cancer, prostate cancer
leukemia and renal cancer. In particularembodiments,
the invention provides a method for inhibiting
neoplastic cell proliferation in an animal comprising
administering to an animalhaving at least one
neoplastic cell present in its body a therapeutically
effective amount of a compound of the invention. The
term "patient" as employed herein for the purposes of
the present invention includes humans and other
animals, for example mammals, and other organisms.
Thus the compounds, compositions and methods of the
present invention are applicable to both human therapy
and veterinary applications. In certain embodiments
the patient is a mammal, for example a human. The
terms "treating", "treatment", or the like, as used
herein covers the treatment of a disease-state in an
organism, and includes at least one of: (i) preventing
the disease-state from occurring, in particular, when
such animal is predisposed to the disease-state but
has not yet been diagnosed as having it; (ii)
inhibiting the disease-state, i.e., partially or
completely arresting its development; (iii) relieving
the disease-state, i.e., causing regression of
symptoms of the disease-state, or ameliorating a
symptom of the disease; and (iv) reversal or
regression of the disease-state, preferably
eliminating or curing of the disease. In certain
embodiments of the present invention the organism is
an animal, for example a mammal, for example a
primate, for example a human. As is known in the art,
adjustments for systemic versus localized delivery,
age, body weight, general health, sex, diet, time of
administration, drug interaction, the severity of the
condition, etc., may be necessary, and will be
ascertainable with routine experimentation by one of
ordinary skill in the art. In certain embodiments, the
terms "treating", "treatment", or the like, as used
herein covers the treatment of a disease-state in an
organism and includes at least one of (ii), (iii) and
(iv) above. Administration may be by any route,
including, without limitation, parenteral, oral,
sublingual, transdermal, topical, intranasal,
intratracheal, or intrarectal. In certain embodiments,
compounds of the invention are administered
intravenously in a hospital setting. In certain other
embodiments, administration may be by the oral route.
Examples of routes of administration for ophthalmic
diseases, disorders and conditions include but are not
limited to, systemic, periocular, retrobulbar,
intracanalicular, intravital injection, topical (for
example, eye drops), subconjunctival injection,
subtenon, transcleral, intracameral, subretinal,
electroporation, and sustained-release implant. Other
routes of administration other injection sites or
other forms of administration for ophthalmic
situations will be known or contemplated by one
skilled in the art and are intended to be within the
scope of the present invention. In certain embodiments
of the present invention, routes of administration for
ophthalmic diseases, disorders and conditions include
topical, subconjunctival injection, intravitreal
injection, or other ocular routes, systemically, or
other methods known to one skilled in the art to a
patient following ocular surgery.In certain other
embodiments of the present invention, routes of
administration for ophthalmic diseases, disorders and
conditions include topical, intravitreal, transcleral,
periocular, conjunctival, subtenon, intracameral,
subretinal, subconjunctival, retrobulbar, or
intracanalicular. In certain other embodiments of the
present invention, routes of administration for
ophthalmic diseases, disorders and conditions include
topical administration (for example, eye drops),
systemic administration (for example, oral or
intravenous), subconjunctival injection, periocular
injection, intravitreal injection, and surgical
implant. In certain other embodiments of the present
invention, routes of administration for ophthalmic
diseases, disorders and conditions include
intravitreal injection, periocular injection, and
sustained-release implant. In certain other
embodiments of the present invention, an intraocular
injection may be into the vitreous (intravitreal),
under the conjunctiva (subconjunctival), behind the
eye (retrobulbar), into the sclera, under the Capsule
of Tenon (sub-Tenon), or may be in a depot form. The
compounds of the present invention form salts which
are also within the scope of this invention. Reference
to a compound of the invention, for example a compound
of Formula (I), herein is understood to include
reference to salts thereof, unless otherwise
indicated. The term "salt(s)", as employed herein,
denotes acidic and/or basic salts formed with
inorganic and/or organic acids and bases. In addition,
when a compound of the present invention contains both
a basic moiety, such as but not limited to a pyridine
or imidazole, and an acidic moiety such as but not
limited to a carboxylic acid, zwitterions ("inner
salts") may be formed and are included within the term
"salt(s)" as used herein. Pharmaceutically acceptable
(i.e., non-toxic (exhibiting minimal or no undesired
toxicological effects), physiologically acceptable)
salts are preferred, although other salts are also
useful, e.g., in isolation or purification steps which
may be employed during preparation. Salts of the
compounds of the invention may be formed, for example,
by reacting a compound of the present invention with
an amount of acid or base, such as an equivalent
amount, in a medium such as one in which the salts
precipitates or in an aqueous medium followed by
lyophilization. The compounds of the present invention
which contain a basic moiety, such as but not limited
to an amine or a pyridine or imidazole ring, may form
salts with a variety of organic and 



inorganic acids. Exemplary acid addition salts include
acetates (such as those formed with acetic acid or
trihaloacetic acid, for example, trifluoroacetic
acid), adipates, alginates, ascorbates, aspartates,
benzoates, benzenesulfonates, bisulfates, borates,
butyrates, citrates, camphorates, camphorsulfonates,
cyclopentanepropionates, digluconates,
dodecylsulfates, ethanesulfonates, fumarates,
glucoheptanoates, glycerophosphates, hemisulfates,
heptanoates,hexanoates, hydrochlorides, hydrobromides,
hydroiodides, hydroxyethanesulfanotes (e.g., 2-
hydroxyethanesulfonates), lactates, maleates,
methanesulfonates, naphthalenesulfonates (e.g., 2-
naphthalenesulfonates), nicotinates, nitrates,
oxalates, pectinates, persulfates, phenylpropionates
(e.g., 3-phenylpropionates), phosphates, picrates,
pivalates, propionates, salicylates, succinates,
sulfates (such as those formed with sulfuric acid),
sulfonates, tartrates, thiocyanates, toluenesulfonates
such as tosylates, undecanoates, and the like. The
compounds of the present invention which contain an
acidic moiety, such as but not limited to a carboxylic
acid, may form salts with a variety of organic and
inorganic bases. Exemplary basic salts include
ammonium salts, alkali metal salts such as sodium,
lithium and potassium salts, alkaline earth metal
salts such as calcium and magnesium salts, salts with
organic bases (for example, organic amines) such as
benzathines, dicyclohexylamines, hydrabamines (formed
with N,N-bis(dehydroabietyl) ethylenediamine),
N-methyl-Dglucamines, N-methyl-D-glycamides, t-butyl
amines, and salts with amino acids such as arginine,
lysine and the like. Basic nitrogen-containing groups
may be quaternized with agents such as lower alkyl
halides (e.g. methyl, ethyl, propyl and butyl
chlorides, bromides and iodides), dialkyl sulfates
(e.g. dimethyl, diethyl, dibuty and diamyl sulfates),
long chain halides (e.g. decyl, lauryl, myristyl and
stearyl chlorides, bromides and iodides), aralkyl
halides (e.g. benzyl and phenethyl bromides), and
others. As used herein, the term "pharmaceutically
acceptable salts" is intended to mean salts that
retain the desired biological activity of the
above-identified compounds and exhibit minimal or no
undesired toxicological effects. Examples of such
salts include, but are not limited to, salts formed
with inorganic acids (for example, hydrochloric acid,
hydrobromic acid, sulfuric acid, phosphoric acid,
nitric acid, and the like), and salts formed with
organic acids such as acetic acid, oxalic acid,
tartaric acid, succinic acid, malic acid, ascorbic
acid, benzoic acid, tannic acid, palmoic acid, alginic
acid, polyglutamic acid, naphthalenesulfonic acid,
naphthalenedisulfonic acid, methanesulfonic acid,
p-toluenesulfonic acid and polygalacturonic acid.
Other salts include pharmaceutically acceptable
quaternary salts known by those skilled in the art,
which specifically include the quaternary ammonium
salt of the formula --NR+Z-, wherein R is hydrogen,
alkyl, or benzyl, and Z is a counterion, including
chloride, bromide, iodide, -O-alkyl, toluenesulfonate,
methylsulfonate, sulfonate, phosphate, or carboxylate
(such as benzoate, succinate, acetate, glycolate,
maleate, malate, citrate, tartrate, ascorbate,
benzoate, cinnamoate, mandeloate, benzyloate, and
diphenylacetate). Another aspect of the invention
provides compositions including a compound, N-oxide,
hydrate, solvate, pharmaceutically acceptable salt,
complex or prodrug of a compound according to the
present invention as described herein, or a racemic
mixture, scalemic mixture,diastereomer, enantiomer or
tautomer thereof. For example, in one embodiment of
the invention, a composition comprises a compound,
N-oxide, hydrate, solvate, pharmaceutically acceptable
salt, complex or prodrug of a compound according to
the present invention as described herein present in
at least about 30% enantiomeric or diastereomeric
excess. In certain embodiments of the invention, the
compound, N-oxide, hydrates, solvate, pharmaceutically
acceptable salt, complex or prodrug is present in at
least about 50%, at least about 80%, or even at least
about 90% enantiomeric or diastereomeric excess. In
certain other embodiments of the invention, the
compound, N-oxide, hydrate, solvate, pharmaceutically
acceptable salt, complex or prodrug is present in at
least about 95%, alternatively at least about 98% and
alternatively at least about 99% enantiomeric or
diastereomeric excess. In other embodiments of the
invention, a compound, N-oxide, hydrate, solvate,
pharmaceutically acceptable salt, complex or prodrug
is present as a substantially racemic mixture. Some
compounds of the invention may have chiral centers
and/or geometric isomeric centers (E- and Z- isomers),
and it is to be understood that the invention
encompasses all such optical, enantiomeric,
diastereoisomeric and geometric isomers. The invention
also comprises all tautomeric forms of the compounds
disclosed herein. Where compounds of the invention
include chiral centers, the invention encompasses the
enantiomerically and/or diasteromerically pure isomers
of such compounds, the enantiomerically and/or
diastereomerically enriched mixtures of such
compounds, and the racemic and scalemic mixtures of
such compounds. For example, a composition may include
a mixture of enantiomers or diastereomers of a
compound of Formula (I) in at least about 30%
diastereomeric or enantiomeric excess. In certain
embodiments of the invention, the compound is present
in at least about 50% enantiomeric or diastereomeric
excess, in at least about 80% enantiomeric or
diastereomeric excess, or even in at least about 90%
enantiomeric or diastereomeric excess. In certain
embodiments of the invention, the compound is present
in at least about 95%, alternatively in at least about
98% enantiomeric or diastereomeric excess, and
alternatively in at least about 99% enantiomeric or
diastereomeric excess. The chiral centers of the
present invention may have the S or R configuration.
The racemic forms can be resolved by physical methods,
such as, for example, fractional crystallization,
separation or crystallization of diastereomeric
derivates or separation by chiral column
chromatography. The individual optical isomers can be
obtained either starting from chiral
precursors/intermediates or from the racemates by any
suitable method, including without limitation,
conventional methods, such as, for example, salt
formation with an optically active acid followed by
crystallization.The present invention also includes
prodrugs of compounds of the invention. The term
"prodrug" is intended to represent a compound
covalently bonded to a carrier, which prodrug is
capable of releasing the active ingredient when the
prodrug is administered to a mammalian subject.
Release of the active ingredient occurs in vivo.
Prodrugs can be prepared by techniques known to one
skilled in the art. These techniques generally modify
appropriate functional groups in a given compound.
These modified functional groups however regenerate
original functional groups by routine manipulation or
in vivo. Prodrugs of compounds of the invention
include compounds wherein a hydroxy, amino,
carboxylic, or a similar group is modified. Examples
of prodrugs include, but are not limited to esters
(e.g., acetate, formate, and benzoate derivatives),
carbamates (e.g., N,N-dimethylaminocarbonyl) of
hydroxy or amino functional groups in compounds of the
present invention), amides (e.g.,
trifluoroacetylamino, acetylamino, and the like), and
the like. The compounds of the invention may be
administered as is or as a prodrug, for example in the
form of an in vivo hydrolyzable ester or in vivo
hydrolyzable amide. An in vivo hydrolyzable ester of a
compound of the invention containing carboxy or
hydroxy group is, for example, a pharmaceutically
acceptable ester which is hydrolyzed in the human or
animal body to produce the parent acid or alcohol.
Suitable pharmaceutically acceptable esters for
carboxy include C1- C6alkoxymethyl esters (e.g.,
methoxymethyl), C1-C6alkanoyloxymethyl esters (e.g.,
for example pivaloyloxymethyl), phthalidyl esters,
C1-C8cycloalkoxycarbonyloxy-C 1-C6alkyl esters (e.g.,
1- cyclohexylcarbonyloxy ethyl);
1,3-dioxolen-2-onylmethyl esters (e.g.,
5-methyl-1,3-dioxolen-2- onylmethyl; and
C1-C6alkoxycarbonyloxyethyl esters (e.g.,
1-methoxycarbonyloxyethyl) and may be formed at any
appropriate carboxy group in the compounds of this
invention. An in vivo hydrolyzable ester of a compound
of the invention containing a hydroxy group includes
inorganic esters such as phosphate esters and
a-acyloxyalkyl ethers and related compounds which as a
result of the in vivo hydrolysis of the ester
breakdown to give the parent hydroxy group. Examples
of a-acyloxyalkyl ethers include acetoxymethoxy and
2,2- dimethylpropionyloxy-methoxy. A selection of in
vivo hydrolyzable ester forming groups for hydroxy
include alkanoyl, benzoyl, phenylacetyl and
substituted benzoyl and phenylacetyl, alkoxycarbonyl
(to give alkyl carbonate esters), dialkylcarbamoyl and
N-(N,Ndialkylaminoethyl)- N-alkylcarbamoyl (to give
carbamates), N,N-dialkylaminoacetyl and carboxyacetyl.
Examples of substituents on benzoyl include morpholino
and piperazino linked from a ring nitrogen atom via a
methylene group to the 3- or 4- position of the
benzoyl ring. A suitable value for an in vivo
hydrolyzable amide of a compound of the invention
containing a carboxy group is, for example, a
N-C1-C6alkyl or N,N-di-C 1-C6alkyl amide such as
-methyl, Nethyl, N-propyl,N,N- dimethyl,
N-ethyl-N-methyl or N,N-diethyl amide.Upon
administration to a subject, the prodrug undergoes
chemical conversion by metabolic or chemical processes
to yield a compound of the present invention, or, for
example, a salt and/or solvate thereof. Solvates of
the compounds of the present invention include, for
example, hydrates. Throughout the specification,
embodiments of one or more chemical substituents are
identified. Also encompassed are combinations of
various embodiments. For example, the invention
describes certain embodiments of D in the compounds
and describes certain embodiments of group G. Thus, as
an example, also contemplated as within the scope of
the invention are compounds in which examples of D are
as described and in which examples of group G are as
described. Compounds According to one embodiment, the
invention provides compounds of Formula (I): and
N-oxides, hydrates, solvates, pharmaceutically
acceptable salts, prodrugs and complexes thereof, and
racemic and scalemic mixtures, diastereomers and
enantiomers thereof, wherein, D is selected from the
group consisting of an aromatic, heteroaromatic,
cycloalkyl or heterocyclic ring system, each of which
is optionally substituted with 1 to 5 independently
selected R38; M is an optionally substituted fused
heterocyclic moiety; Z is selected from the group
consisting of covalent bond, -O-, -O-CH2-, -CH -O-,
-S(O)0-2-, - CH2-, -N(R5)-, -N(R5)-CH2- and
-CH2-N(R5)-; Ar is a 5 to 7 membered cycloalkyl,
aromatic, heterocyclic or heteroaromatic ring system,
any of which is optionally substituted with 0 to 4 R2
groups; and G is a group B-L-T, wherein B is selected
from the group consisting of absent, -N(R13)-,
-N(SO2R13 )-, -O-, -S(O)0-2 and - C(=O)- L is selected
from the group consisting of absent, -C(=S)N(R 13)-,
-C(=NR14)N(R13)-, - SO2N(R 13)-, -SO2-, -C(=O)N(R
13)-, -N(R13)-, -C(=O)C1-2alkyl-N(R 13)-, -N(R13)C,
-2alkyl- C(=O)-, -C(=O)C0-1alkyl-C(-O)N(R 13 )-,
-C0-4alkylene, -C(=O)C0-1alkyl-C(=O)OR3-, -
C(=NR14)-C0-1alkyl-C(=O)-, -C(=O)-,
-C(=O)C0-1alkyl-C(=O)- and an optionally substituted
four to six-membered heterocyclyl containing between
one and three annular heteroatomsincluding at least
one nitrogen, wherein an alkyl group of the
aforementioned L group is optionally substituted; and
T is selected from the group consisting of -H, -R13 ,
-C0-5alkyl, -C0-5alkyl-Q, -O-C0-5alkyl-Q, -C0-
5alkyl-O-Q, -N(R 13)-C0-5alkyl-Q, -C0-5alkyl-SO2
C0-5alkyl-Q, -C(=O)-C 0-5alkyl-Q, -C(=S)-
C0-5-alkyl-Q, -C(=NR 14)-C0-5-alkyl-Q, -C0-5alkyl-N(R
13)-Q, -C(=O)-N(R 13)-C0-5alkyl-Q, - C(=S)-N(R
13)-C0-5alkyl-Q, -C(=NR 14)-N(R 13)-C0-5alkyl-Q,
-(C0-5alkyl-C(O)) 0-1 -C0-5alkyl-Q wherein each
C0-5alkyl is optionally substituted; or G is or G is
selected from the group consisting of:wherein each R
is independently selected from the group consisting of
halo, optionally substituted C1- C6 alkyl,
-C(O)NR36R39, -C(O)O-(CH2)nNR36R39,
-(CH2)jNR39(CH2),S(O)j(C1-C6 alkyl), -
(CH2)jNR39(CH2)nR36 , -C(O)(CH2)jNR39(CH2)nR36,
-(CH2)nP(=O)(C 1-C6alkyl)2, -
(CH2)jNR39CH2(CH2)nP(=O)(C 1-C6alkyl)2,
-NR13C(X1)NRI3-arylP(=O)(C1-C6alkyl)2 and
-NR13C(X1)NR13-heteroarylP(=O)(C 1-C6alkyl)2,
-(CH2)jNR39(CH2)1[O(CH2)i]x(CH2)jR99, -
(CH2)jNR39(CH2)1SO(0-2)(CH2)1[O(CH2)1],(CH2)j R 99 ,
-(CH2)jNR39(CH2)jR100 wherein each j is an integer
independently ranging from 0 to 4 and alternatively
1-2, n is an integer ranging from 0 to 6, x is an
integer ranging from 1-6 and alternatively 2-3, each i
is an integer independently ranging from 1 to 3, and
the -(CH2)i and -(CH2)n- moieties of the foregoing R38
groups are optionally substituted, for example with
C1-C6alkyl, and optionally include a carbon-carbon
double or triple bond where n is an integer between 2
and 6; R36 is selected from the group consisting of H,
-OH, C1-C6 alkyl, C3-C10 cycloalkyl, -(CH2)n(C6- C1o
aryl), -(CH2)n(5-10 membered heterocyclyl) and -(CH2)
nA4R37, wherein each n is an integer independently
ranging from 0 to 6, A is selected from the group
consisting of O, S, SO, SO2, and the alkyl,
cycloalkyl, aryl and heterocyclyl moieties of the
foregoing R36 groups are optionally substituted, with
the proviso that when R36 and R39 are both attached to
the same nitrogen, then R36 and R39 are not both
bonded to the nitrogen directly through an oxygen;
each R37 and R4 1 is independently selected from H,
-O-C1-C6 alkyl, -O-C3-C10 cycloalkyl, -O-
(CH2)n(C6-C10 aryl), -O-(CH2)n(5-10 membered
heterocyclyl), optionally substituted C1-C6 alkyl,
optionally substituted C2-C6 alkenyl, optionally
substituted C2-C6 alkynyl, optionally substituted
C3-C10 cycloalkyl, optionally substituted
-O-(CH2)nA4-C1-C6 alkyl, optionally substituted
-O-(CH2)nA4-C2-C6 alkenyl, optionally substituted
-O-(CH2)nA4-C2-C6 alkynyl and optionally substittuted
-O-(CH2)nA4-C3-C10cyclaoalkyl; R39 is selected from
the group consisting of H, -OH, C1-C6 alkyl,
-C(O)-C1-C6alkyl, -SO2-C1- C6alkyl,
-C(O)-O-C1-C6alkyl-aryl and a protecting group used to
protect secondary amino groups, with the proviso that
when R36 and R39 are both attached to the same
nitrogen, then R36 and R39 are not both bonded to the
nitrogen directly through an oxygen; each R40 is
independently selected from H, C1-C10 alkyl,
-(CH2)n(C6-C10 aryl), C3-C10 cycloalkyl, and
-(CH2)n(5-10 membered heterocyclyl), wherein n is an
integer ranging from 0 to 6; R99 at each occurrence is
independently selected from the group consisting of
-H, halogen, trihalomethyl, -CN, -NO2, -NH2, -OR3,
-NR3R4, -S(O)0-2R3, -S(O)2NR3R3, -C(O)OR3, -
C(O)NR3R3, -N(R3)SO2R3, -N(R3)C(O)R3, -N(R3)CO2R3,
P(=O)(OH)2, -P(=O)(C1- C6alkyl)2, -SO3H -C(O)R3, C1-C4
alkoxy, C-C 4 alkylthio, -O(CH2)0-6aryl, -O(CH2)0-
6heteroaryl, -(CH2)0-5(aryl), -(CH2)0-5(heteroaryl),
-, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl,
-CH2(CH2)0-4-T2, wherein the aryl, heteroaryl, C1-C6
alkyl, C2-C6 alkenyl, and C2- C6 alkynyl are
optionally substituted;R100 is a 12 to 24-membered
optionally substituted heteroalicyclic macrocycle
containing 4 to 8 oxygen atoms, for example
15-crown-5, 18-crown-6, or 21-crown-7; R5 is selected
from the group consisting of H, an optionally
substituted (C1-C5 )acyI and C1-C alkyl-O-C(O),
wherein C1-C alkyl is optionally substituted; R2 at
each occurrence is independently selected from the
group consisting of -H, halogen, trihalomethyl, -CN,
-NO2, -NH2, -OR3, -NR3R4, -S(O)0-2R3, -S(O)2NR3R3,
-C(O)OR 3, - C(O)NR3R3, -N(R3)SO2R3, -N(R3)C(O)R3,
-N(R3)CO2R3, -C(O)R3, C1-C4 alkoxy, C1-C4 alkylthio,
-O(CH2)0-6aryl, -O(CH2)0-6heteroaryl, -(CH2)0-5(aryl),
-(CH2)0-5(heteroaryl), C1-C6 alkyl, C2-C6 alkenyl,
C2-C6 alkynyl, -CH2(CH2)0-4-T2, wherein the aryl,
heteroaryl, C1-C6 alkyl, C2-C6 alkenyl, and C2-C6
alkynyl are optionally substituted; T2 is selected
from the group consisting of -OH, -OMe, -OEt, -NH2,
-NHMe, -NMe2, -NHEt and -NEt2; each R3 is
independently selected from the group consisting of -H
and R ; R4 is selected from the group consisting of a
(C1-C6)alkyl, an aryl, a lower arylalkyl, a
heterocyclyl and a lower heterocyclylalkyl, each of
which is optionally substituted, or R3 and R4, taken
together with a common nitrogen to which they are
attached, form an optionally substituted five- to
seven-membered heterocyclyl, the optionally
substituted fiveto seven-membered heterocyclyl
optionally containing at least one additional annular
heteroatom selected from the group consisting of N, O,
S and P; each R13 is independently selected from the
group consisting of -H, halogen, trihalomethyl, -CN,
-NO2, -NH2, -OR3, -NR3R4, -S(O)0-2R3, -S(O)2NR3R3,
-C(O)OR3, -C(O)NR 3R3, - N(R3)SO2R3, -N(R3)C(O)R 3,
-N(R3)CO2R3, -C(O)R3, -C(O)SR3, C1-C4 alkoxy, C1-C4
alkylthio, -O(CH2)0-6aryl, -O(CH2)0.6heteroaryl,
-(CH2)0-5(aryl), -(CH2)0-5(heteroaryl), -
(CH2)0-5(cycloalkyl), C1-C6 alkyl, C2-C6 alkenyl,
C2-C6 alkynyl, -CH2(CH2)0-4-T2, an optionally
substituted C1-4 alkylcarbonyl, and a saturated or
unsaturated three- to sevenmembered carboxyclic or
heterocyclic group, wherein the aryl, heteroaryl,
C1-C6 alkyl, C2- C6 alkenyl, and C2-C6 alkynyl are
optionally substituted; two R13 , together with the
atom or atoms to which they are attached, can combine
to form a heteroalicyclic optionally substituted with
between one and four of R60, wherein the
heteroalicyclic can have up to four annular
heteroatoms, and the heteroalicyclic can have an aryl
or heteroaryl fused thereto, in which case the aryl or
heteroaryl is optionally substituted with an
additional one to four of R60; R14 is selected from
the group -H, -NO2, -NH2, -N(R3)R4, -CN, -OR3, an
optionally substituted (C1-C6)alkyl, an optionally
substituted heteroalicyclylalkyl, an optionally
substituted aryl, an optionally substituted arylalkyl
and an optionally substituted heteroalicyclic,R60 is
selected from the group consisting of -H, halogen,
trihalomethyl, -CN, -NO2, -NH2, -OR3, -NR3R4,
-S(O)0-2R3, -SO2NR3R3, -CO2R3, -C(O)NR3R3,
-N(R3)SO2R3, -N(R3)C(O)R3, - N(R3)CO2R3, -C(O)R3, an
optionally substituted (C1-C6)alkyl, an optionally
substituted aryl, an optionally substituted
heteroarylalkyl and an optionally substituted
arylalkyl; or two R60, when attached to a non-aromatic
carbon, can be oxo; Q is C1-C6alkyl or a three- to
ten-membered ring system, optionally substituted with
between zero and four of R20 ; each R20 is
independently selected from the group consisting of
-H, halogen, trihalomethyl, -Otrihalomethyl, oxo, -CN,
-NO2, -NH2, -OR3, -OCF3, -NR3R4, -S(O)0-2R3,
-S(O)2NR3R3, - C(O)OR3, -C(O)NR3R3, -N(R3)SO2R3,
-N(R3)C(O)R3, -N(R3)C(O)OR3, -C(O)R3, -C(O)SR3, C1-C4
alkoxy, C1-C4 alkylthio, -O(CH2)0-6aryl,
-O(CH2)0-6heteroaryl, -(CH2)0-5 (aryl), -
(CH2)o-5(heteroaryl), C1-C6 alkyl, C2-C6 alkenyl,
C2-C6 alkynyl, -CH2(CH2)o-4-T2, an optionally
substituted C1-4 alkylcarbonyl, C1-4 alkoxy, an amino
optionally substituted by C1- 4 alkyl optionally
substituted by C1-4 alkoxy and a saturated or
unsaturated three- to sevenmembered carboxyclic or
heterocyclic group and wherein the aryl, heteroaryl,
C1-C6 alkyl, C2-C6 alkenyl, and C2-C6 alkynyl are
optionally substituted; L1 is selected from the group
consisting of O, S and N(R14 ); L2 is selected from
the group consisting of -C(O)-, -C(S)-, -C(NH)-,
>C=N(C1-C6 alkyl) and - CH2- ; L3 is selected from the
group consisting of -CH-, -C(C 1-C6 alkyl)- and N; L4
is selected from the group consisting of -CH- and N;
nl is an integer from 0 to 5; each X is independently
selected from the group consisting of O, S, NH,
N-alkyl, N-OH, N-Oalkyl 



and NCN; R11 and R12 are independently selected from
the group consisting of H, C1-C6alkyl, halo, cyano and
nitro, wherein the alkyl is optionally substituted; or
R1 1 and R12 , taken together with the atom to which
they are attached, form a C3-C7cycloalkyl; E is
selected from the group consisting of O, S, -CH2-,
-CH(C 1-C6alkyl), -N(H)-, -N(C 1- C6alkyl)-, -CH2N(H)-
and -N(H)CH2- ; Rlla and R12a are independently
selected from the group consisting of H, halogen, -OH,
unsubstituted -O-(C1-C6alkyl), substituted -O-(C
1-C6alkyl), unsubstituted -O-(cycloalkyl), substituted
-O-(cycloalkyl), unsubstituted -NH(C1-C6alkyl),
substituted -NH(C1-C6alkyl), - NH2, -SH, unsubstituted
-S-(C 1-C6alkyl), substituted -S-(C 1-C6alkyl),
unsubstituted C1- C6alkyl and substituted C1-C6alkyl;
orR11a and R12a taken together with the atom to which
they are attached form a C -C7 ring system, wherein
said ring system is optionally substituted; each R13a
is independently selected from the group consisting of
H, C1-C6alkyl, substituted C1- C6alkyl, cycloalkyl,
substituted cycloalkyl, OH, unsubstituted
-O-(C1-C6alkyl), substituted - O-(C1-C6alkyl); or R12a
and R13a taken together with the atoms to which they
are attached optionally form a 4 to 8 membered
cycloalkyl or heterocyclic ring system, which ring
system is optionally substituted; R14a, R15a, R16a and
R17a are independently selected from the group
consisting of -H, halogen, trihalomethyl,
-O-trihalomethyl, -CN, -NO2, -NH2, -OR3, -OCF3,
-NR3R4, -S(O)0-2R3, - S(O)2NR3R3, -C(O)OR3,
-C(O)NR3R3, -N(R3)SO2R3, -N(R3)C(O)R3, -N(R3)C(O)OR3,
- C(O)R3, -C(O)SR3, C1-C4 alkoxy, C1-C4 alkylthio,
-O(CH2)naryl, -O(CH2)nheteroaryl, - (CH2)0-5(aryl),
-(CH2)0-5(heteroaryl), C1-C6 alkyl, C2-C6 alkenyl,
C2-C6 alkynyl, -CH2(CH2)0- 4-T2, an optionally
substituted C1-4 alkylcarbonyl, C1-4 alkoxy, an amino
optionally substituted by C1-4 alkyl optionally
substituted by C1-4 alkoxy and a saturated or
unsaturated three- to seven-membered carboxyclic or
heterocyclic group, wherein n is an integer ranging
from 0 to 6, and the aryl, heteroaryl, C1-C6 alkyl,
C2-C6 alkenyl, and C2-C6 alkynyl are optionally
substituted; or R13a and R14a taken together with the
atoms to which they are attached optionally form a 4
to 8 membered cycloalkyl or heterocyclic ring system,
which ring system is optionally substituted; R18a and
R19a are independently selected from the group
consisting of H, OH, halogen, NO2, unsubstituted
-O-(C1-C6alkyl), substituted -O-(C 1-C6alkyl), CH3,
CH2F, CHF2, CF3, CN, Q - C6alkyl, substituted
C1-C6alkyl, partially fluorinated C1-C6alkyl,
per-fluorinated C1-C6alkyl, heteroalkyl, substituted
heteroalkyl and -SO2(C1-C6alkyl); or R18a and R19a
together with the atom to which they are attached form
a 3 to 6 membered cycloalkyl or heterocycle, each of
which is optionally substituted with 1 to 4 halo, for
example F; W is selected from the group consisting of
H, alkyl, alkenyl, alkynyl, -(CH )0-5(five- to
tenmembered cycloalkyl), -(CH2)0-5(aryl), -(CH2)0-5
(heterocylic) and -(CH2)0-5(heteroaryl), each of which
is optionally substituted; and is a single or double
bond; X1 is selected from the group consisting of O,
S, CH2, N-CN, N-O-alkyl, NH and N(C1-C6alkyl) when is
a double bond, orX1 is selected from the group
consisting of H, halogen, trihaloalkyl, alkyl,
alkenyl, alkynyl, CN, alkoxy, NH(alkyl) and
alkyl-thio, when is a single bond; La and Lla are
independently selected from the group consisting of
-CH-, N, -C(halogen)- and - C(C 1-C6alkyl)-; L2a and
L3a are independently selected from the group
consisting of CH, CH , N, O and S; L4a is selected
from the group consisting of absent, CH, CH2,N, O and
S; and the group is aromatic or non-aromatic, provided
that two O are not adjacent to each other; K and K1
are independently selected from the group consisting
of -C(O)-, -C(S)-, -C(NH)-, - C(NCN)- and
-C(R18aR19a)-; U is selected from the group consisting
of O, S, SO , NH, and N(C1-C6alkyl), wherein the C1-
C6alkyl is optionally substituted with a substituent
selected from the group consisting of - OH, -alkoxy,
amino, NH(C1-C6alkyl), N(C1-C6alkyl)2, U1 is a ring
system selected from the group consisting of
cycloalkyl, substituted cycloalkyl, heterocyclyl,
substituted heterocyclyl, aryl, substituted aryl,
heteroaryl and substituted heteroaryl; E1 is selected
from the group consisting of -N(H)-, -N(C1-C6alkyl)-,
-CH2N(H)- and -N(H)CH2-; E2 is selected from the group
consisting of -N(H)-, -N(C 1-C6alkyl)-, -CH2N(H)- and
-N(H)CH2-; X2 is selected from the group consisting of
O, S, NH, NOH, NOMe, NOEt and NCN; and n2 is 0, 1, 2,
3 or 4. In one embodiment of the compounds according
to the present invention D is an aromatic or
heteroaromatic ring system, each of which is
optionally substituted with 1 to 5 independently
selected R38 groups, alternatively 1 to 3
independently selected R38 groups, and alternatively 1
or 2 independently selected R38 groups. In another
embodiment according to the present invention, D is
substituted with one R38 group. In another embodiment
according to the present invention, D is a 5- or
6-membered aromatic or 5- or 6-membered heteroaromatic
ring system, each of which is optionallysubstituted
with 1 to 5 independently selected R38 groups,
alternatively 1 to 3 independently selected R38
groups, and alternatively 1 or 2 independently
selected R groups. In another embodiment according to
the present invention, D is a 6-membered aromatic or
6-membered heteroaromatic ring system, each of which
is optionally substituted with 1 to 5 independently
selected R38 groups, alternatively 1 to 3
independently selected R38 groups, and alternatively 1
or 2 independently selected R groups. In another
embodiment according to the present invention, D is a
6-membered aromatic ring system, optionally
substituted with 1 to 5 independently selected R38
groups, alternatively 1 to 3 independently selected
R38 groups, and alternatively 1 or 2 independently
selected R38 groups. In another embodiment according
to the present invention, D is a 6-membered
heteroaromatic ring system, optionally substituted
with 1 to 5 independently selected R38 groups,
alternatively 1 to 3 independently selected R38
groups, and alternatively 1 or 2 independently
selected R38 groups. According to another embodiment
of the present invention, D is selected from the group
consisting of wherein the members of said group are
optionally substituted with 1 to 5 independently
selected R groups, alternatively 1 to 3 independently
selected R groups, and alternatively 1 or 2
independently selected R groups. According to another
embodiment of the present invention, D is selected
from the group consisting ofwherein the members of
said group are optionally substituted with 1 to 5
independently selected R38 groups, alternatively 1 to
3 independently selected R38 groups, and alternatively
1 or 2 independently selected R groups. According to
another embodiment of the present invention, D is
phenyl, pyridyl, furanyl, imidazolyl,
tetrahydropyridyl, thienyl, pyrazolyl, each of which
is optionally substituted with 1 to 5 independently
selected R groups, alternatively 1 to 3 independently
selected R groups, and alternatively 1 or 2
independently selected R38 groups. In another
embodiment according to the present invention, D is
phenyl, optionally substituted with 1 to 5
independently selected R38 groups, alternatively 1 to
3 independently selected R groups, and alternatively 1
or 2 independently selected R groups. In another
embodiment according to the present invention, D is
pyridyl, optionally substituted with 1 to 5
independently selected R38 groups, alternatively 1 to
3 independently selected R38 groups, and alternatively
1 or 2 independently selected R38 groups. In another
embodiment according to the present invention, D is
phenyl, optionally substituted with one R38. In
another embodiment according to the present invention,
D is pyridyl, optionally substituted with one R38. In
another embodiment according to the present invention,
D is phenyl, substituted with one R38 In another
embodiment according to the present invention, D is
pyridyl, substituted with one R38 In another
embodiment according to the present invention, D is
imidazolyl, substituted with one R38. In another
embodiment of the present invention, each R38 is
independently selected from the group consisting of
-C(O)NR 36R3 9 , -C(0)0-(CH 2)nNR3 6R3 9 , -(CH2)JNR3
9 (CH2)j S(O)J(C 1-C6alkyl),
-(CH2)jNR39(CH2)i[O(CH2)i]x(CH2)jR99,
-(CH2)jNR39(CH2)nR36 and - C(O)(CH2)jNR39(CH2)nR36. In
another embodiment of the present invention each R38
is independently selected from the group consisting of
halo, optionally substituted C1-C6 alkyl, -
(CH2)jNR39(CH2)I[O(CH2)1]X(CH2))R99, and -(CH 2)nR36.
In another embodiment of the present invention, R36 is
selected from the group consisting of H, -OH, C1-C6
alkyl and -(CH2)nA4R37, for example, - R36 is
(CH2)nOR37, or -(CH2)nSR37 , wherein each n is an
integer independently ranging from 0 to 6
(alternatively 0 to 4, alternatively 0 to 2,
alternatively 1 or 0, alternatively 0), wherein the
R37 is selected from the group consisting of H,
optionally substituted C1-C6 alkyl, optionally
substituted C2-C alkenyl, optionally substituted C2-C
alkynyl and optionally substituted C3-C10 cycloalkyl.
In another embodiment of the present invention, each
R38 is independently halo, C1- C6alkyl or
-(CH2)jNR39(CH2)nR36 . In another embodiment of the
present invention, each R38 is independently -
(CH2)jNR39(CH2)nR36, wherein j is 1 and n is 2. In
another embodiment of the present invention each R is
independently - (CH2)jNH(CH2)nA4R37 . In another
embodiment of the present invention each R38 is
independently - (CH2)jNH(CH2)nOR37, wherein j is 1 or
2 and n is 2. In another embodiment of the present
invention each R38 is independently -
(CH2)NH(CH2)2OR37, wherein R37 is optionally
substituted C1-C6 alkyl, for example -CH3. In another
embodiment of the present invention each R38 is
independently - (CH2)NH(CH2)3OR37, wherein R37 is
optionally substituted C1-C6 alkyl, for example -CH3.
In another embodiment of the present invention each
R38 is independently - (CH2)2NH(CH2)2OR37, wherein R37
is optionally substituted C1-C6 alkyl, for example
-CH3. In another embodiment of the present invention
each R38 is independently - (CH2)2NH(CH2)3OR37,
wherein R37 is optionally substituted C1-C6 alkyl, for
example -CH3. In another embodiment of the present
invention, each R38 is independently -
(CH2)jNR39(CH2),S(O)j (C1-C6 alkyl), for example
-(CH2)NH(CH2)2S(O)2CH3. In another embodiment of the
present invention, each R38 is independently -
C(O)(CH2)jNR39(CH2)nR36. In another embodiment of the
present invention, each R38 is independently -
C(O)NR39(CH2)2OR37. In another embodiment of the
present invention, each R38 is independently -
C(O)NH(CH2)2OR37, wherein R37 is optionally
substituted C1-C6 alkyl, for example -CH3.In another
embodiment of the present invention, each R is
independently -C(O)O- (CH2)nNR36R39. In another
embodiment of the present invention, each R is
independently -C(O)O- (CH2)nNR36R39, wherein R36 and
R39 are each independently C1-C6 alkyl, for example
-CH3. In another embodiment of the present invention,
each R is independently -C(O)O- (CH2)nNHR36R39,
wherein R36 and R39 are each independently C1-C6
alkyl, for example -CH3, and n is for example 2. In
another embodiment of the present invention each R is
independently - (CH2)jNR39(CH2)nC3-C7cycloalkyl, for
example -(CH 2)NHC3cycloalkyl. In another embodiment
of the present invention each R is independently
selected from the group consisting of
-(CH2)nP(=O)(C1-C6alkyl)2,
-(CH2)jNR39CH2(CH2)nP(=O)(C1-C6alkyl)2,
-NR13C(X1)NR13-arylP(=O)(C 1-C6alkyl)2 and
-NR13C(X1)NR13-heteroarylP(=O)(C 1-C6alkyl)2, wherein
X1 is for example O or S. In another embodiment of the
present invention each R38 is independently -
(CH2)nP(=O)(C1-C6alkyl)2. In another embodiment of the
present invention each R38 is independently -(CH2)1
3P(=O)(Cr C6alkyl)2. In another embodiment of the
present invention each R38 is independently -
(CH2)nP(=O)(C1-C3alkyl)2. In another embodiment of the
present invention each R38 is independently -(CH2)u
3P(=O)(C1-C3alkyl)2. In another embodiment of the
present invention each R is independently -
(CH2)nP(=O)(CH3)2. In another embodiment of the
present invention each R38 is independently -(CH2)u
3P(=O)(CH3)2. In another embodiment of the present
invention each R38 is independently -
(CH2)jNR39CH2(CH2)nP(=O)(C 1-C6alkyl)2. In another
embodiment of the present invention each R38 is
independently - (CH2)jNHCH2(CH2)nP(=O)(C 1-C6alkyl)2.
In another embodiment of the present invention each
R38 is independently -(CH2)U 2NR39(CH2)1-3P(=O)(C
1-C6alkyl)2. In another embodiment of the present
invention each R38 is independently -(CH2)u
2NH(CH2)1-3P(=O)(C 1-C6alkyl)2. In another embodiment
of the present invention each R38 is independently
-(CH2) . 2NR39(CH2)u3P(=O)(C1-C3alkyl)2.In another
embodiment of the present invention each R is
independently -(CH2) . 2NH(CH2) 1-3P(=O)(C
1-C3alkyl)2. In another embodiment of the present
invention each R is independently -(CH2) .
2NH(CH2)1-3P(=OcCH3)2. In another embodiment of the
present invention each R is independently - (CH2)
NR39(CH2)2P(=O)(C 1-C6alkyl)2. In another embodiment
of the present invention each R is independently -
(CH2),NH(CH 2)2P(=O)(C 1-C6alkyl)2. In another
embodiment of the present invention each R is
independently - (CH2) 1NH(CH2)2P(=O)(C 1-C3alkyl)2. In
another embodiment of the present invention each R38
is independently - (CH2) NH(CH2)2P(=O)(CH 3)2. In
another embodiment of the present invention each R38
is independently selected from the group consisting of
-NR13C(O)NR13-arylP(=O)(C 1-C6alkyl)2,
-NR13C(S)NR13-arylP(=O)(C,- C6alkyl)2,
-NR13C(O)NR13-heteroarylP(=O)(C 1-C6alkyl)2 and
-NR13C(S)NR13 - heteroarylP(=O)(C 1-C6alkyl)2. In
another embodiment of the present invention each R38
is independently selected from the group consisting of
-NR13C(O)NR13-arylP(=O)(C 1-C3alkyl)2,
-NR13C(S)NR13-arylP(=O)(C 1- C3alkyl)2,
-NR13C(O)NR13-heteroarylP(=O)(C 1-C3alkyl)2 and
-NR13C(S)NR13 - heteroarylP(=O cC1-C3alkyl)2. In
another embodiment of the present invention, each R38
is independently selected from -
(CH2)jNR39(CH2),[O(CH2)1]x(CH2),R99, wherein R99 is
selected from NH2 and -NR3R4. In another embodiment of
the present invention, each R is independently
selected from - (CH2)INR39(CH2),[O(CH2)1]x(CH2)jR99,
wherein R99 is NH2. In another embodiment of the
present invention, each R is independently selected
from - (CH2)INH(CH2)1[O(CH2)1]x(CH2)jR99, wherein R99
is NH2. In another embodiment of the present
invention, each R38 is independently selected from -
(CH2)1NH(CH2)2-3[O(CH2)2]2 3(CH2)0- ,R99, wherein R99
is NH2. In another embodiment of the present
invention, each R38 is independently selected from -
(CH2)iNH(CH 2)3[O(CH2)2]3(CH2),R 99 and XCH2),NH(CH
2)2[O(CH2)2]2R99, wherein R99 is NH2. In another
embodiment of the present invention, R38 is
-(CH2))NR39(CH2)nR36, wherein the -(CH2)n- group is
optionally substituted with C1-C6alkyl, for example
Me, R36 is -(CH2)n3A4R37, for example -(CH2)n3OR37
wherein each n3 is an integer independently ranging
from 0 to 6 (alternatively 0 to 4, alternatively 0 to
2, alternatively 1 or 0, alternatively 0), wherein the
R37 is optionally substituted C1-C6 alkyl, and R39 is
-C(O)-C1-C3alkyl, for example -C(O)-CH 3.In another
embodiment of the present invention, D is substituted
with anR as described an embodiment herein, and
further substituted with halo or C1-C6alkyl. In
another embodiment of the present invention, D is
phenyl or pyridinyl, and R is C1- C6alkyl,
-(CH2)jNR39(CH2)nR36 -(CH2)jNR39CH2(CH2)nP(-O)(C
1-C6alkyl)2, -NR13C(X1)NR13- arylP(=O)(C 1-C6alkyl)2
or -NR13C(X1)NR13-heteroarylP(=O)(C
1-C6alkyl)2,wherein X1 is for example O or S. In
another embodiment of the present invention, R39 is H
or C1-C6alkyl. In another embodiment of the present
invention, R is H. In another embodiment of the
present invention, D is a 5- or 6-membered aryl or a
5- or 6- membered heteroaryl, optionally substituted
with one or two (alternatively one) R , wherein each
said R38 is independently selected from the group
consisting of halo, C1-C alkyl, - C(O)NR36R39,
-C(O)O-(CH2)nNR36R39, -(CH2)jNR39(CH2)1S(O)I(C1-C6
alkyl), - (CH2)jNR39(CH2)nR36 and
-C(O)(CH2),NR39(CH2)nR36, wherein eachj is an integer
independently selected from 0 to 4 (alternatively 1 to
4, alternatively 1 or 2, alternatively 1), n is an
integer from 0 to 6 (alternatively 2 to 6,
alternatively 2 to 4, alternatively, 1 or 2), i is 2
or 3, R39 is H or C1-C6alkyl, and R36 is selected from
the group consisting of H, -OH, C1-C6 alkyl, C -
C1ocycloalkyl, -(CH2)n3(C6-C10 aryl), -(CH2)n3(5-10
membered heterocyclyl) and -(CH2)n3A4R37, for example
-(CH2)n3OR37 or -(CH2)n3SR37, wherein each n3 is an
independently selected integer ranging from 0 to 6
(alternatively 0 to 4, alternatively 0 to 2,
alternatively 1 or 0, alternatively 0), and R37 is H
or C1-C6alkyl, for example, C1-C6alkyl, alternatively
C1-C2alkyl. According to another embodiment of the
present invention, D is phenyl or pryidinyl
(alternatively pyridinyl), optionally substituted with
one or two (alternatively one) R38, wherein each said
R38 is independently selected from the group
consisting of halo, C1-C6 alkyl, - 



C(O)NR36R39, -C(O)O-(CH2)nNR36R39,
-(CH2),NR39(CH2)1S(O)l(C1-C6 alkyl), -
(CH2)jNR39(CH2)nR36 and -C(O)(CH2)jNR39(CH2)nR36,
wherein each j is an integer independently selected
from 0 to 4 (alternatively 1to 4, alternatively 1 or
2, alternatively 1), n is an integer from 0 to 6
(alternatively 2 to 6, alternatively 2 to 4,
alternatively, 1 or 2), i is 2 or 3, R39 is H or
C1-C6alkyl, and R36 is selected from the group
consisting of H, -OH, C1-C6 alkyl, C3- C1ocycloalkyl,
-(CH2)n3(C6-C, 0 aryl), -(CH2)n3(5-10 membered
heterocyclyl) and -(CH2)n3A4R37, for example
-(CH2)n3OR37 or -(CH2)n3SR37, wherein n3 is an integer
ranging from 0 to 6 (alternatively 0 to 4,
alternatively 0 to 2, alternatively 1 or 0,
alternatively 0), and R37 is H or C1- C6alkyl, for
example, C1-C6alkyl, alternatively C1-C2alkyl. In
another embodiment of the present invention, D is a 5-
or 6-membered aryl or a 5- or 6- membered heteroaryl,
optionally substituted with one or two (alternatively
one) R38, wherein each said R38 is independently
selected from the group consisting of halo, C1-C
alkyl, -(CH2)nP(=O)(C 1-C6alkyl)2,
-(CH2)jNR39CH2(CH2)nP(=O)(C 1-C6alkyl)2,
-NR13C(X1)NR13- arylP(=O)(C 1-C6alkyl)2 and
-NR13C(X1)NR13-heteroarylP(=O)(C 1-C6alkyl)2,wherein
X1 is for example O or S,j is an integer from 0 to 4
(alternatively 1 to 4, alternatively 1 or 2,
alternatively 1), n is an integer from 0 to 6
(alternatively 2 to 6, alternatively 2 to 4,
alternatively, 1 or 2), R39 is H or C1-C6alkyl, and
R36 is selected from the group consisting of H, -OH,
C1-C6 alkyl, C3-C10 cycloalkyl, -(CH2)n3(C6-C10 aryl),
-(CH2)n3(5-10 membered heterocyclyl) and
-(CH2)n3A4R37, for example -(CH2)n3OR37 or
-(CH2)n3SR37, wherein n3 is an integer ranging from 0
to 6 (alternatively 0 to 4, alternatively 0 to 2,
alternatively 1 or 0, alternatively 0), and R37 is H
or C1- C6alkyl, for example, C1-C6alkyl, alternatively
C1-C2alkyl. According to another embodiment of the
present invention, D is phenyl or pryidinyl (for
example, pyridinyl), optionally substituted with one
or two (for example, one) R38, wherein each said R38
is is independently selected from group consisting of
halo, C1-C6 alkyl, - (CH2)nP(=O)(C 1-C6alkyl)2,
-(CH2)jNR39CH2(CH2)nP(=O)(C1-C6alkyl)2,
-NR13C(X1)NR13- arylP(=O)(C 1-C6alkyl)2 and
-NR13C(X1)NR13-heteroarylP(=O)(C 1-C6alkyl)2 wherein
X1 is for example O or S, wherein j is an integer from
0 to 4 (alternatively 1 to 4, alternatively 1 or 2,
alternatively 1), n is an integer from 0 to 6
(alternatively 2 to 6, alternatively 2 to 4,
alternatively, 1 or 2), R is H or C1-C6alkyl, and R is
selected from the group consisting of H, -OH, C1-C6
alkyl, C3-C10 cycloalkyl, -(CH2)n(C6-C10 aryl),
-(CH2)n(5-10 membered heterocyclyl) and - (CH2)nA4R37,
for example, -(CH2)nOR37 or -(CH2)nSR37, wherein each
n is an independently selected integer ranging from 0
to 6 (alternatively 0 to 4, alternatively 0 to 2,
alternatively 1 or 0, alternatively 0), and R37 is H
or C1-C6alkyl, for example, C1-C6alkyl, alternatively
C1-C2alkyl. According to another embodiment of the
present invention, A is O. In another embodiment of
the present invention, M is a structure selected from
the group consisting ofwherein * represents the point
of attachment to D; t represents the point of
attachment to Z; A1 is selected from the group
consisting of -CH2-, -O-, -S-, -N(H)-, -N(C 1-C6
alkyl)-, -N-(Yaryl)-, -N-OMe, -NCH2OMe and N-Bn; Y is
a bond or -(C(Rx)(H))t , wherein t is an integer from
1 to 6; and Rx at each occurrence is independently
selected from the group consisting of H and C1-C
alkyl, wherein the C1-C6 alkyl is optionally
substituted; A2 is selected from the group consisting
of N and CR, wherein R is selected from the group
consisting of -H, halogen, -CN, C1-C alkyl, C2-C
alkenyl, C2-C6 alkynyl, -COOH and - C(O)Oalkyl,
wherein the C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl
and -C(O)Oalkyl are optionally substituted; each A3 is
independently selected from the group consisting of
CH, C-D and N, for example, CH or N; each R80 is
independently selected from the group consisting of H,
halogen, NO2, cyano, OR83, N(R83)2, CO2R83,
C(O)N(R83)2, SO2R83, SO2N(R83)2, NR83SO2R83,
NR83C(O)R83, NR83CO2R83, -CO(CH2)iR83, -CONH(CH2)iR83,
alkylaminoalkyl, alkylaminoalkynyl, C1- C6alkyl,
substituted C1-C6alkyl, C3-C7cycloalkyl, substituted C
-C7Cy cloalkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, hydroxyalkyl, aryl, substituted
aryl, heteroaryl, substituted heteroaryl, arylalkyl,
substituted arylalkyl, heterocycloalkyl, and
substituted heterocycloalkyl; and each R83 is
independently selected from the group consisting of H,
alkyl, substituted alkyl, cycloalkyl, substituted
cycloalkyl, aryl, substituted aryl, arylalkyl,
substituted arylalkyl, heteroaryl, substituted
heteroaryl, heterocycloalkyl, and substituted
heterocycloalkyl; or two R83 taken together with the N
atom to which they are attached form a heterocyclic
ring. In another embodiment of the present invention,
M is a structure selected from the group consisting
ofwherein J is CR8 0 orN; R is selected from the group
consisting of H, C1-C6alkyl or substituted C1-C6alkyl,
-Y-(aryl), - Y-(heteroaryl), -alkoxy and -CH2OMe;
wherein *, f , R80 and Y are as defined above. In
another embodiment of the present invention, M is a
structure selected from the group consisting ofwherein
is as defined above; and R22 is selected from the
group consisting of -H, -C1-C6aIkyI, -Y-aryl, alkoxy,
-CH -O-Me and - Bn. According to another embodiment of
the present invention, M is In another embodiment of
the present invention, A1 is S. In another embodiment
of the present invention, A2 is -CH- or -C(CN)-. In
another embodiment of the present invention, A3 is
-C(Rq)- or N, wherein Rq is selected from the group
consisting of H, halogen, NO2, cyano, ORr, NRrRr,
CO2Rr, C(O)NRrRr, SO2Rr, SO2NRrRr, NR1SO2R1-,
NRrC(O)Rr, NRrCO2Rr, -CO(CH2)0-4Rr, -CONH(CH2)0-4Rr,
alkylaminoalkyl, alkylaminoalkynyl, C1-C6alkyl,
substituted C1-C6alkyl, C3-C7cycloalkyl, substituted
C3-C7cycloalkyl, alkenyl, substituted alkenyl,
alkynyl, substituted olkynyl, hydroxyalkyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl,
arylalkyl, substituted arylalkyl, heterocycloalkyl and
substituted heterocycloalkyl; wherein each Rr is
independently selected from the group consisting of H,
alkyl, substituted alkyl, cycloalkyl, substituted
cycloalkyl, aryl, substituted aryl, arylalkyl,
substituted arylalkyl, heteroaryl, substituted
heteroaryl, heterocycloalkyl and substituted
heterocycloalkyl. According to another embodiment of
the present invention, Z is selected from the group
consisting of -O-, -S- and -NR5-, wherein R5 is
selected from the group consisting of H, an optionally
substituted (C1-C5)acyl and C1-C6 alkyl-O-C(O),
wherein C1-C6 alkyl is optionally substituted.
According to another embodiment of the present
invention, Z is -O-.According to another embodiment of
the present invention, Ar is a 6-membered aromatic or
heteroaromatic ring system. According to another
embodiment of the present invention, Ar is a
6-membered aromatic ring system. According to another
embodiment of the present invention, Ar is selected
from the group consisting of phenyl, pyrazine,
pyridazine, pryimidine and pyridine, wherein each of
said phenyl, pyrazine, pyridazine, pryimidine and
pyridine is optionally substituted with 0 to 4 R
groups. According to another embodiment of the present
invention, Ar is phenyl, optionally substituted with 0
to 4 R2 groups, for example, with between zero and
four halo. In another embodiment of the present
invention, G is B-L-T. In another embodiment of the
present invention G is In another embodiment of the
present invention G is selected from the group
consisting ofIn another embodiment of the compounds
according to the present invention, G is selected from
the group consisting ofDEWAXING PROCESS This
disclosure relates to the dewaxing of citrus oils and
to a method of achieving this. It is desirable to
dewax natural oils in order to avoid the formation of
precipitate in finished citrus-based products, and
there have been described a number of methods for the
dewaxing of vegetable oils. These include filtration
through one of the variety of porous membranes
available on the market, typically porous ceramic or
polymeric membranes, and such methods have produced
good results. One test that is carried out in industry
to check the efficiency of dewaxing is the cooling
test, in which a sample of the dewaxed material is
allowed to stand at 40C for a prolonged period. There
is no standard period, but 48 hours is a useful time.
In the case of citrus oils, there is often a good
result, but not always. In some cases, there is a
visibly turbid solution or some precipitate at the end
of the 48 hours, indicating that a substantial amount
of wax remains. In addition, samples may pass the 48
hour test immediately after production, but when
tested a few weeks later they may fail. This generally
means that additional processing is needed, which adds
to the expense of the processing. In addition, the
fact that a good result cannot be guaranteed with
citrus oils introduces uncertainties into the whole
process. It has now been found that this problem can
be substantially or even completely overcome by a
particular method. There is therefore provided a
method of dewaxing a citrus oil by subjecting the oil
to a filtration process, in which the oil is caused to
flow parallel to a porous membrane during which
process it is maintained at a temperature of less than
110C, said membrane having an average pore size of
from 0.05-5 micrometres. There is additionally
provided a substantially wax-free citrus oil, prepared
by a process as hereinabove described. By "citrus oil"
is meant any oil derived from any of the citrus family
of fruits, such as orange, lemon, lime, tangerine,
grapefruit and bergamot.The filtration process
involves causing the oil to flow (without limitation,
such as by pumping) parallel to a porous membrane
surface, as opposed to the more usual so-called "dead
end" filtration method, in which the flow is
perpendicular to the filtration surface. By "about
11C" is meant that this temperature does not represent
a sharp cut-off between what works and what does not.
Citrus oils are complex mixtures of materials, the
natures and proportions of which often differ,
depending on source. Thus, although there may be oils
that will give good results above 11C, the incidence
of failure increases sharply as 110C is approached,
and the majority of citrus oils will fail above 110C.
The choice of 11C therefore represents the results of
practical observation and a slight temperature
variation above 11C is, for the purposes of this
disclosure, considered to lie within its scope.
Suitable membranes that are able to withstand the
physical and chemical rigors of the application are
well known in the art and are readily available. Some
typical types include membranes of metal, ceramic,
graphite or polymeric materials, which may be
selfsupporting or deposited on a support. Examples of
the latter type include metals, ceramics and polymers
on ceramic supports, zirconia on a graphite support,
titanium dioxide on a stainless support or polymer on
a support of the same or a different polymer.
Well-known commercial products include the FICL filter
of Doulton USA and the Membralox(tm) membranes of Pall
Corp., USA. All such membranes and any associated
supporting apparatus are generally available in
modular form for easy installation and replacement.
Pumps for use with such a filter are well known to the
art, and a suitable pump can readily be selected from
any of the commercially-available pumps known to the
art. The pressure causing the oil to flow through the
filter may be provided by the pump. This creates a
pressure on the feed or "retentate" side of the
membrane, and if this is greater than the pressure on
the product or "permeate" side, the oil will flow
through the membrane. Appropriate pressures to give
optimal flux may be determined in each case by simple
experimentation.The average pore size may be between
0.05 and 5 micrometres. Particular examples have
average pore sizes between 0.2 and 3 micrometres, and
between 0.2 and 1.4 micrometres. The provision of a
suitable degree of porosity in any selected membrane
material is well within the skill of the art. The oil
is caused to flow parallel to the membrane at a
relatively high linear velocity. The skilled person
can determine a suitable linear velocity by simple
experimentation, but as a general (but by no means
rigidly binding) rule, a typical linear velocity is
one of from 1 to 7 M/sec. Thus, the linear velocity
for polymer membranes is typically from 1 to 2 M/sec,
and ceramic membranes are typically operated at 4 to 7
M/sec. The method hereinabove described allows the
recovery of a dewaxed citrus oil that not only passes
the 48 hour test hereinabove mentioned immediately
after production, but also will pass the same test if
left for days, or even months. The method is now
further described with reference to the following
non-limiting examples that describe particular
embodiments. Example 1 Filtration often fold orange
oil The oil is ten-fold orange oil, produced by
distillation from single fold Valencia oil. Folded
orange oil is the concentrated product obtained from
the removal of bulk terpenes from peel oil via
distillation, which concentrates the desired flavor
compounds. The membrane element used was tubular and
contained a ceramic (a-alumina) membrane coated onto
an a-alumina support. The pore diameter was 0.2 mm.
The element had an inside diameter of 7 mm, outside
diameter of 10 mm, and length of 25 cm. This membrane
element fit into a housing to form a filtration
module, which in turn was fitted into a Pall Tl-70
benchtop crossflow microfiltration unit (Pall, East
Hills, NY, USA). The membrane used was a Membralox(r)
membrane (ex Pall, East Hills, NY, USA).The filtration
unit comprised a one-gallon jacketed feed/retentate
tank, a circulation pump with a variable frequency
drive, the membrane module with inlet and outlet
ports, module inlet and outlet pressure gauges, and a
module outlet temperature gauge. The permeate line was
equipped with a permeate valve, which can shut off the
flow. The apparatus was also equipped with a backpulse
device, which periodically directs a pulse of permeate
through the membrane opposite the normal direction of
flow, to minimize membrane fouling. 2500 g often fold
orange oil was added to the feed tank, then the oil
was chilled to -1O0C by circulating propylene
glycol/water at -160C through the tank jacket. The
permeate valve was closed, the tank was pressurized
with air, and the circulation pump was started. The
air pressure was adjusted to obtain a module inlet
pressure of 0.90 bar and an outlet pressure of 0.70
bar. The permeate valve was then opened to begin
collection of wax-free orange oil. The module outlet
temperature was maintained between 50C and H 0C, and
the filtered oil collected was subjected to a 48-hour
chilled wax test, which it passed. This test was
performed as follows. A sample of filtered oil was
incubated in a refrigerator at 40C for 48 hours. The
sample was then visually inspected for the presence of
precipitate. The oil was considered to have passed the
test when it remained clear, with no solids present.
During the filtration, the average flux of oil through
the membrane was 8 liters/M2-hour and the resulting
yield was 84.5% (wt/wt) filtered oil per oil feed
charged to the system. Example 2 Filtration often fold
orange oil depending on the temperature The filtration
was performed utilising the apparatus as described in
example 1, with some modifications in the method as
detailed hereinafter. In this case, to determine the
temperature at which the filtered oil would no longer
pass the 48-hour wax test due to incomplete removal of
the wax, the temperature was allowed to rise above 11C
as the added heat from the pump increased the
temperature of the oil.219O g of ten-fold orange oil
was charged to the feed tank and chilled to 00C using
-13C propylene glycol/water. The inlet pressure to the
membrane module was 0.85 bar and the membrane module
outlet pressure was 0.65 bar. The module outlet
temperature was monitored and collection of the
filtered oil product started when the module outlet
temperature became 8.70C and was stopped when it
reached 120C. During filtration, an average flux of 9
liters/M2-hour was observed along with a yield of 87%
(wt/wt) filtered oil per oil feed charged to the
system. Filtered oil samples were collected throughout
the course of the filtration at varying module outlet
temperatures, and the samples were subjected to the
48-hour chilled wax test. The results obtained are set
out in the following table: As can be seen from the
table, all of the filtered samples collected below H
0C passed the test, in that they were all clear (no
precipitate). The remaining samples fail because
precipitate was observed. It will be understood that
the embodiments hereinabove described are specific
embodiments, and are in no way to be construed as
being in any way limiting on the scope of the
disclosure. The skilled person will readily be able to
conceive of modifications, including the combination
of embodiments or elements thereof, that lie within
the scope of the disclosure.Claims: 1. A method of
dewaxing a citrus oil by subjecting the oil to a
filtration process, in which the oil is caused to flow
parallel to a porous membrane surface during which
process it is maintained at a temperature of less than
11C, said membrane having an average pore size of from
0.05 to 5 micrometres. 2. The method according to
claim 1, in which the porous membrane is a membrane
crossflow filter comprising a material of at least one
of ceramic, metal, graphite or polymer. 3. The method
according to claim 1, in which the membrane average
pore size is between 0.2 and 3 micrometres. 4. The
method according to claim 3, in which the membrane
average pore size is between 0.2 and 1.4 micrometres.
5. The method according to claim 1, in which the flow
of oil parallel to the membrane surface has a linear
velocity of from 1 to 7 M/sec. 6. The method according
to claim 5, in which the membrane is polymeric and the
linear velocity is from 1 to 2 M/sec. 7. The method
according to claim 5, in which the membrane is ceramic
and the linear velocity is from 4 to 7 M/sec. 8. A
substantially wax-free citrus oil, prepared by the
method according to any one of claims 1to 7. 


