
PROTEIN KINASE CONJUGATES AND INHIBITORS RELATED APPLICATON [0001]This
applicaton claims the benefit of United States Patent Application No.
61/242,988, filed on September 16, 2009, the entire teachings of which are
incorporated herein by reference. BACKGROUND OF THE INVENTION [0002]The
search for new therapeutic agents has been greatly aided in recent years by
a better understanding of the structure of enzymes and other biomolecules
associated with diseases. One important class of enzymes that has been the
subject of extensive study is protein kinases. [0003]Protein kinases
constitute a large family of structurally related enzymes that are
responsible for the control of a variety of signal transduction processes
within the cell. Protein kinases are thought to have evolved from a common
ancestral gene due to the conservation of their structure and catalytic
function. Almost all kinases contain a similar 250-300 amino acid catalytic
domain. The kinases may be categorized into families by the substrates they
phosphorylate (e.g., protein-tyrosine, protein-serine/threonine, lipids,
etc.). [0004]In general, protein kinases mediate intracellular signaling by
effecting a phosphoryl transfer from a nucleoside triphosphate to a protein
acceptor that is involved in a signaling pathway. These phosphorylation
events act as molecular on/off switches that can modulate or regulate the
target protein biological function. These phosphorylation events are
ultimately triggered in response to a variety of extracellular and other
stimuli. Examples of such stimuli include environmental and chemical stress
signals (e.g., osmotic shock, heat shock, ultraviolet radiation, bacterial
endotoxin, and H202), cytokines (e.g., interleukin-1 (IL-1) and tumor
necrosis factor a (TNF -a)), and growth factors (e.g., granulocyte
macrophage-colony-stimulating factor (GM-CSF), and fibroblast growth factor
(FGF)). An extracellular stimulus may affect one or more cellular responses
related to cell growth, migration, differentiation, secretion of hormones,
activation of transcription factors, muscle contraction, glucose
metabolism, control of protein synthesis, and regulation of the cell cycle.
WO 2011/034907PCT/US2010/048916 100051Many diseases are associated with
abnormal cellular responses triggered by protein kinase-mediated events as
described above. These diseases include, but are not limited to, autoimmune
diseases, inflammatory diseases, bone diseases, metabolic diseases,
neurological and neurodegenerative diseases, cancer, cardiovascular
diseases, allergies and asthma, Alzheimer's disease, and hormone-related
diseases. Accordingly, there remains a need to find protein kinase
inhibitors useful as therapeutic agents. 



(0006]Protein conjugates in which a protein of interest is covalently
bonded to an inhibitor of the protein can be used for several purposes. For
example, the conjugates can be used to study protein structure and
function. In addition, if the inhibitor has therapeutic potential
determining the presence or amount of conjugate in a sample obtained from a
patient can provide information about inhibitor efficacy and target protein
metabolism. Accordingly, there remains a need for new protein conjugates.
SUMMARY OF THE INVENTION [0007]It has been determined that protein kinases
can be grouped based on the presence of certain non-conserved cysteines
that are present in or near the ATP binding site. The common non-conserved
cysteines are referred to herein as CYS1- CYS13 and are targets for
covalent modification to form protein kinase conjugates. Irreversible
inhibitors that form a covalent bond with one of the target Cys residues
can selectively form conjugates with protein kinases that contain the
target cysteine residue. Irreversible inhibitors that are suitable for
forming a conjugate of the invention comprise a binding moiety that binds
in or near the ATP binding site of a protein kinase, and a warhead moiety.
[0008]In general, the conjugates have the formula: [0009]X-M-S-CH2-Prot
[0010]wherein Prot is a protein kinase or portion thereof that contains a
cysteine in or near the ATP binding site; 100111S-CH2 is the sulfur atom
and methylene group from the side chain of the cysteine residue; [0012]M is
a modifier moiety that is formed by the covalent bonding of a warhead group
with the side chain of the cysteine residue; and 2  



WO 2011/034907PCT/US2010/048916 [0013]X is a chemical moiety that binds in
or near the ATP binding site of the protein kinase. [0014]The invention
also relates to compounds disclosed herein that irreversibly inhibit a
protein kinases. BRIEF DESCRIPTION OF THE DRAWINGS [0015]FIG. 1 is a
histogram showing the inhibition of PDGFR with reference compound sorafenib
and an irreversible inhibitor (XVIII-11) in a "washout" experiment using
EOL-1 cells. [0016]FIGS. 2A and 2B are histograms showing prolonged
inhibition of cKIT activity by an irreversible inhibitor (XVIII-11)
relative to sorafenib in a cKIT phosphorylation assay (2A) and downstream
signaling assay that measured ERK phosphorylation (2B). [0017]FIG. 3 shows
the results of mass spectral analysis of a tryptic digest of C- KIT after
inhibition with the reversible inhibitor XVIII-11. [0018]FIG. 4 shows the
results of mass spectral analysis of a tryptic digest of KDR after
inhibition with the reversible inhibitor 11-2. DETAILED DESCRIPTION OF THE
INVENTION 



Definitions [0019]Compounds of this invention include those described
generally above, and are further illustrated by the classes, subclasses,
and species disclosed herein. As used herein, the following definitions
shall apply unless otherwise indicated. For purposes of this invention, the
chemical elements are identified in accordance with the Periodic Table of
the Elements, CAS version, Handbook of Chemistry and Physics, 75th Ed.
Additionally, general principles of organic chemistry are described in
"Organic Chemistry", Thomas Sorrell, University Science Books, Sausalito:
1999, and "March's Advanced Organic Chemistry", 5th Ed., Ed.: Smith, M.B.
and March, J., John Wiley & Sons, New York: 2001, the entire contents of
which are hereby incorporated by reference. [0020]The term "aliphatic" or
"aliphatic group", as used herein, means a straight- chain (i.e.,
unbranched) or branched, substituted or unsubstituted hydrocarbon chain 3
that is completely saturated or that contains one or more units of
unsaturation, or a monocyclic hydrocarbon or bicyclic hydrocarbon that is
completely saturated or that contains one or more units of unsaturation,
but which is not aromatic (also referred to herein as "carbocycle,"
"cycloaliphatic" or "cycloalkyl"), that has a single point of attachment to
the rest of the molecule. Unless otherwise specified, aliphatic groups
contain 1-6 aliphatic carbon atoms. In some embodiments, aliphatic groups
contain 1- 5 aliphatic carbon atoms. In other embodiments, aliphatic groups
contain 1-4 aliphatic carbon atoms. In still other embodiments, aliphatic
groups contain 1-3 aliphatic carbon atoms, and in yet other embodiments,
aliphatic groups contain 1-2 aliphatic carbon atoms. In some embodiments,
"cycloaliphatic" (or "carbocycle" or "cycloalkyl") refers to a monocyclic
C3-C6 hydrocarbon that is completely saturated or that contains one or more
units of unsaturation, but which is not aromatic, that has a single point
of attachment to the rest of the molecule. Suitable aliphatic groups
include, but are not limited to, linear or branched, substituted or
unsubstituted alkyl, alkenyl, alkynyl groups and hybrids thereof such as
(cycloalkyl)alkyl, (cycloalkenyl)alkyl or (cycloalkyl)alkenyl. [0021]As
used herein, the term "bridged bicyclic" refers to any bicyclic ring
system, i.e. carbocyclic or heterocyclic, saturated or partially
unsaturated, having at least one bridge. As defined by IUPAC, a "bridge" is
an unbranched chain of atoms or an atom or a valence bond connecting two
bridgeheads, where a "bridgehead" is any skeletal atom of the ring system
which is bonded to three or more skeletal atoms (excluding hydrogen). In
some embodiments, a bridged bicyclic group has 7-12 ring members and 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur. Such
bridged bicyclic groups are well known in the art and include those groups
set forth below where each group is attached to the rest of the molecule at
any substitutable carbon or nitrogen atom. Unless otherwise specified, a
bridged bicyclic group is optionally substituted with one or more
substituents as set forth for aliphatic groups. Additionally or
alternatively, any substitutable nitrogen of a bridged bicyclic group is
optionally substituted. Exemplary bridged bicyclics include :  [0022]The
term "lower alkyl" refers to a C1_4 straight or branched alkyl group.
Exemplary lower alkyl groups are methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, and tert-butyl. [0023]The term "lower haloalkyl" refers to a C14
straight or branched alkyl group that is substituted with one or more
halogen atoms. 



[0024]The term "lower cycloalkyl" refers to a C3_5 saturated cyclic group,
and includes cyclopropyl, cyclobutyl, and cyclopentyl. [0025]The term
"heteroatom" means one or more of oxygen, sulfur, nitrogen, phosphorus, or
silicon (including, any oxidized form of nitrogen, sulfur, phosphorus, or
silicon; the quaternized form of any basic nitrogen or; a substitutable
nitrogen of a heterocyclic ring, for example N (as in
3,4-dihydro-2H-pyrroly1), NH (as in pyrrolidinyl) or NR+ (as in
N-substituted pyrrolidinyl)). [0026]The term "unsaturated," as used herein,
means that a moiety has one or more units of unsaturation. 100271As used
herein, the term "bivalent C1_8 (Or CIA C2-8, C7-) saturated or
unsaturated, straight or branched, hydrocarbon chain", refers to bivalent
alkylene, alkenylene, and alkynylene chains that are straight or branched
as defined herein. 5  WO 2011/034907PCT/US2010/048916 [0028]The term
"alkylene" refers to a bivalent alkyl group. An "alkylene chain" is a
polymethylene group, i.e., -(CH2)n-, wherein n is a positive integer from 1
to 8, from 1 to 6, from 1 to 4, from 1 to 3, from 1 to 2, from 2 to 8, from
2 to 6, or from 2 to 3. A substituted alkylene chain is a polymethylene
group in which one or more methylene hydrogen atoms are replaced with a
substituent. Suitable substituents include those described below for a
substituted aliphatic group. [0029]The term "alkenylene" refers to a
bivalent alkenyl group. A substituted alkenylene chain is a polymethylene
group containing at least one double bond in which one or more hydrogen
atoms are replaced with a substituent. Suitable substituents include those
described below for a substituted aliphatic group. 



[0030]As used herein, the term "cyclopropylenyl" refers to a bivalent
cyclopropyl group of the following structure: [0031]The term "halogen"
means F, Cl, Br, or I. [0032]The term "aryl" used alone or as part of a
larger moiety as in "aralkyl," "aralkoxy," or "aryloxyalkyl," refers to
monocyclic and bicyclic ring systems having a total of five to fourteen or
five to 10 ring members, wherein at least one ring in the system is
aromatic and wherein each ring in the system contains three to seven ring
members. The term "aryl" may be used interchangeably with the term "aryl
ring". In certain embodiments of the present invention, "aryl" refers to an
aromatic ring system which includes, but not limited to, phenyl, biphenyl,
naphthyl, anthracyl and the like, which may bear one or more substituents.
Also included within the scope of the term "aryl," as it is used herein, is
a group in which an aromatic ring is fused to one or more non-aromatic
rings, such as indanyl, phthalimidyl, naphthim idyl, phenanthridinyl, or
tetrahydronaphthyl, and the like. [0033]The terms "heteroaryl" and
"heteroar-," used alone or as part of a larger moiety, e.g.,
"heteroaralkyl," or "heteroaralkoxy," refer to groups having 5 to 10 ring
atoms, preferably 5, 6, or 9 ring atoms; having 6, 10, or 14 TC electrons
shared in a cyclic array; and having, in addition to carbon atoms, from one
to five heteroatoms. The term "heteroatom" refers to nitrogen, oxygen, or
sulfur, and includes any oxidized form of nitrogen or sulfur, and any
quaternized form of a basic nitrogen. Heteroaryl groups include, without
limitation, thienyl, furanyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl,
tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, indolizinyl,
purinyl, naphthyridinyl, and pteridinyl. The terms "heteroaryl" and
"heteroar-", as used herein, also include groups in which a heteroaromatic
ring is fused to one or more aryl, cycloaliphatic, or heterocyclyl rings,
where the radical or point of attachment is on the heteroaromatic ring.
Nonlimiting examples include indolyl, isoindolyl, benzothienyl,
benzofuranyl, dibenzofuranyl, indazolyl, benzimidazolyl, benzthiazolyl,
quinolyl, isoquinoly I, cinnolinyl, phthalazinyl, quinazolinyl,
quinoxalinyl, 4H-quinoliziny1, carbazolyl, acridinyl, phenazinyl,
phenothiazinyl, phenoxazinyl, tetrahydroquinolinyl, tetrahydroisoquinol
inyl, and pyrido[2,3-b]-1,4- oxazin-3(4H)-one. A heteroaryl group may be
mono- or bicyclic. The term "heteroaryl" may be used interchangeably with
the terms "heteroaryl ring," "heteroaryl group," or "heteroaromatic," any
of which terms include rings that are optionally substituted. The term
"heteroaralkyl" refers to an alkyl group substituted by a heteroaryl,
wherein the alkyl and heteroaryl portions independently are optionally
substituted. [0034]As used herein, the terms "heterocycle," "heterocyclyl,"
"heterocyclic radical," and "heterocyclic ring" are used interchangeably
and refer to a stable 5- to 7-membered monocyclic or 7-10-membered bicyclic
heterocyclic moiety that is either saturated or partially unsaturated, and
having, in addition to carbon atoms, one or more, preferably one to four,
heteroatoms, as defined above. When used in reference to a ring atom of a
heterocycle, the term "nitrogen" includes a substituted nitrogen. As an
example, in a saturated or partially unsaturated ring having 0-3
heteroatoms selected from oxygen, sulfur or nitrogen, the nitrogen may be N
(as in 3,1 dihydro-2H-pyrroly1), NH (as in pyrrolidinyl), or NR (as in
N-substituted pyrrolidinyl). [0035]A heterocyclic ring can be attached to
its pendant group at any heteroatom or carbon atom that results in a stable
structure and any of the ring atoms can be optionally substituted. Examples
of such saturated or partially unsaturated heterocyclic radicals include,
without limitation, tetrahydrofuranyl, tetrahydrothiophenyl pyrrolidinyl,
piperidinyl, pyrrolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,
decahydroquinolinyl, oxazolidinyl, piperazinyl, dioxanyl, 7 dioxolanyl,
diazepinyl, oxazepinyl, thiazepinyl, morpholinyl, and quinuclidiny 1. The
terms "heterocycle," "heterocyclyl," "heterocyclyl ring," "heterocyclic
group," "heterocyclic moiety," and "heterocyclic radical," are used
interchangeably herein, and also include groups in which a heterocyclyl
ring is fused to one or more aryl, heteroaryl, or cycloaliphatic rings,
such as indolinyl, 3H-indolyl, chromanyl, phenanthridinyl, or
tetrahydroquinolinyl, where the radical or point of attachment is on the
heterocyclyl ring. A heterocyclyl group may be mono- or bicyclic. The term
"heterocyclylalkyl" refers to an alkyl group substituted by a heterocyclyl,
wherein the alkyl and heterocyclyl portions independently are optionally
substituted. [0036]As used herein, the term "partially unsaturated" refers
to a ring moiety that 



includes at least one double or triple bond. The term "partially
unsaturated" is intended to encompass rings having multiple sites of
unsaturation, but is not intended to include aryl or heteroaryl moieties,
as herein defined. [0037]As used herein, the term "solubilizing group"
refers to a chemical moiety that promotes the solubility of a compound to
which it is attached. Suitable solubilizing groups include, for example,
saturated heterocyclic rings, such as morpholino, piperazinyl, and
piperadinyl, and amino group, such as dimethyl amino and
methoxypropylamino. [0038]As described herein, compounds of the invention
may contain "optionally substituted" moieties. In general, the term
"substituted," whether preceded by the term "optionally" or not, means that
one or more hydrogens of the designated moiety are replaced with a suitable
substituent. Unless otherwise indicated, an "optionally substituted" group
may have a suitable substituent at each substitutable position of the
group, and when more than one position in any given structure may be
substituted with more than one substituent selected from a specified group,
the substituent may be either the same or different at every position.
Combinations of substituents envisioned by this invention are preferably
those that result in the formation of stable or chemically feasible
compounds. The term "stable," as used herein, refers to compounds that are
not substantially altered when subjected to conditions to allow for their
production, detection, and, in certain embodiments, their recovery,
purification, and use for one or more of the purposes disclosed herein.  WO
2011/034907PCT/US2010/048916 [0039]Suitable monovalent substituents on a
substitutable carbon atom of an "optionally substituted" group are
independently halogen; -(CH2)0-41V; -(CH2)o40R; -0(CH2)o-4R,
-0-(CH2)0_4C(0)0R; -(CH2)0CH(OR)2; -(CH2)0_4SR; - (CH2)o-4Ph, which may be
substituted with R; -(CH2)(1._40(CH2)o-IPh which may be substituted with R;
-CH=CHPh, which may be substituted with R; -(CH2)o40(CF12)a i-pyridyl which
may be substituted with R; -NO2; -CN; -N3; -(CH2)a4N(R)2;
-(CH2)0_4.N(R)C(0)R; -N(R)C(S)R; -(CH2)o-4N(R)C(0)NR2; -N(R)C(S)NR2;
-(CH2)0_4N(R)C(0)0R; -N(R)N (R)C(0)R; -N(R)N(R)C(0)NR2; -N(R)N(R)C(0)0R;
-(CH2)a .4C(0)R; -C(S)R; - (CH2)o-4C(0)0R; -(CH2)o-4C(0)SR;
-(CH2)o-4C(0)0SiR3; -(CH2)0C(0)R; - OC(0)(CH2)04SR-, SC(S)SR;
-(CH2)0_4SC(0)R; -(CH2)C(0)NR2; -C(S)NR2; -C(S)SR; -SC(S)SR,
-(CH2)0_40C(0)NR2; -C(0)N(OR)R; -C(0)C(0)R; - C(0)CH2C(0)R; -C(NOR)R;
-(CH2)o-4SSR; -(CH2)o-4S(0)2R; -(CH2)o4S(0)20R; -(CH2)0-405(0)2R;
-S(0)2NR2; -(CH2)0-4S(0)R; -N(R)S(0)2NR2; - N(R)S(0)2R; -N(OR)R; -C(NH)NR2;
-P(0)2R; -P(0)R2; -0P(0)R2; - OP(0)(OR)2; SiR3; -(C1-4 straight or branched
alkylene)O-N(R)2; or -(C1-4 straight or branched alkylene)C(0)0-N(R)2,
wherein each R may be substituted as defined below and is independently
hydrogen, Ci_6 aliphatic, -CH2Ph, -0(CH2)o-1Ph, -CH2-(5-6 membered
heteroaryl ring), or a 5-6-membered saturated, partially unsaturated, or
aryl ring having 0 1 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, or, notwithstanding the definition above, two
independent occurrences of R, taken together with their intervening
atom(s), form a 3-12- membered saturated, partially unsaturated, or aryl
mono- or bicyclic ring having 0-4 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, which may be substituted as defined below.
[0040]Suitable monovalent substituents on R (or the ring formed by taking
two independent occurrences of R together with their intervening atoms),
are independently halogen, -(CH2)0_2R., -(haloR*), -(CH2)(1_20H,
-(CH2)0.20R., - (CH2)0-2CH(OR.)2; -0(halon, -CN, -N3, -(CH2)0-2C(0)R.,
-(CH2)a-2C(0)0H, - (CH2)0_2C(0)0R., -(CH2)0-2SR., -(CH2)0_2SH,
-(CH2)0_2NH2, -(CH2)o-2NHR., - (CH2)0_2NR.2, -NO2, -SiR'3, -0SiR'3,
-C(0)SR., -(C1-4 straight or branched alkylene)C(0)0R", or -SSR" wherein
each R. is unsubstituted or where preceded by "halo" is substituted only
with one or more halogens, and is independently selected from C1.4
aliphatic, -CH2Ph, -0(CH2)0. iPh, or a 5-6-membered saturated, partially
unsaturated, or aryl ring having 0  heteroatoms independently selected from
nitrogen, oxygen, or sulfur. Suitable divalent substituents on a saturated
carbon atom of R include =0 and =S. [0041]Suitable divalent substituents on
a saturated carbon atom of an "optionally substituted" group include the
following: =0, =S, =NNR*2, =NNHC(0)R*, =NNHC(0)0R*, =NNHS(0)2R*, =-NR*,
=NOR*, -0(C(R*2))2 30-, or -S(C(R*2))2_3S, wherein each independent
occurrence of R* is selected from hydrogen, C1 aliphatic which may be
substituted as defined below, or an unsubstitute d 5-6-membered saturated,
partially unsaturated, or aryl ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, or sulfur. Suitable divalent substituents
that are bound to vicinal substitutable carbons of an "optionally
substituted" group include: - 0(CR*2)2_30-, wherein each independent
occurrence of R* is selected from hydrogen, C16 aliphatic which may be
substituted as defined below, or an unsubstituted 5-6- membered saturated,
partially unsaturated, or aryl ring having 0 1 heteroatoms independently
selected from nitrogen, oxygen, or sulfur. 



[0042]Suitable substituents on the aliphatic group of R* include halogen,
-R., -(haloR"), -OH, -OR', -0(haloR"), -CN, -C(0)0H, -C(0)0R", -NH2, -NHR',
- NR"2, or -NO2, wherein each R. is unsubstituted or where preceded by
"halo" is substituted only with one or more halogens, and is independently
C 1 4 aliphatic, - CH2Ph, -0(CH2)c,1Ph, or a 5-6-membered saturated,
partially unsaturated, or aryl ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, or sulfur. [0043] Suitable substituents on
a substitutable nitrogen of an "optionally substituted" group include -le,
-NRt2, -C(0)R, -C(0)0R, -C(0)C(0)R, - C(0)CH2C(0)Rt, -S(0)2Rt, -S(0)2NRt2,
-C(S)NRt2, -C(NH)NRt2, or - N(R)S(0)2R; wherein each Rt is independently
hydrogen, C1_6 aliphatic which may be substituted as defined below,
unsubstituted -0Ph, or an unsubstitute d 5-6- membered saturated, partially
unsaturated, or aryl ring having 0 1 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, or, notwithstanding the definition above,
two independent occurrences of Rt, taken together with their intervening
atom(s) form an unsubstituted 3-12-membered saturated, partially
unsaturated, or aryl mono- or bicyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur. 100441Suitable
substituents on the aliphatic group of Rt are independently halogen, -R",
-(haloR"), -OH, -OR', -0(haloR"), -CN, -C(0)0H, -C(0)0R", - NH2, -NHR',
-NR'2, or -NO2, wherein each le is unsubstituted or where preceded by
"halo" is substituted only with one or more halogens, and is independently
CI-4 aliphatic, -CH2Ph, -0(CH2)0_113h, or a 5  6  membered saturated,
partially unsaturated, or aryl ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, or sulfur. [0045]As used herein, the term
"pharmaceutically acceptable salt" refers to those salts which are, within
the scope of sound medical judgment, suitable for use in contact with the
tissues of humans and lower animals without undue toxicity, irritation,
allergic response and the like, and are commensurate with a reasonable
benefit/risk ratio. Pharmaceutically acceptable salts are well known in the
art. For example, S. M. Berge et al., describe pharmaceutically acceptable
salts in detail in J. Pharmaceutical Sciences, 1977, 66, 1-19, incorporated
herein by reference. Pharmaceutically acceptable salts of the compounds of
this invention include those derived from suitable inorganic and organic
acids and bases. Examples of pharmaceutically acceptable, nontoxic acid
addition salts are salts of an amino group formed with inorganic acids such
as hydrochloric acid, hydrobromic acid, phosphoric acid, sulfuric acid and
perchloric acid or with organic acids such as acetic acid, oxalic acid,
maleic acid, tartaric acid, citric acid, succinic acid or malonic acid or
by using other methods used in the art such as ion exchange. Other
pharmaceutically acceptable salts include adipate, alginate, ascorbate,
aspartate, benzenesulfonate, benzoate, bisulfate, borate, butyrate,
camphorate, camphorsulfonate, citrate, cyclopentanepropion ate, dig luc
onate, dodec ylsulfate, ethane sulfonate, formate, fumarate,
glucoheptonate, glycerophosphate, gluconate, hemisul fate, heptanoate,
hexanoate, hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate, lactate,
laurate, lauryl sulfate, malate, maleate, malonate, methanesulfonate,
2-naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate, palmitate,
pamoate, pectinate, persulfate, 3-  phenylpropionate, phosphate, pivalate,
propionate, stearate, succinate, sulfate, tartrate, thiocyanate,
p-toluenesulfonate, undecanoate, valerate salts, and the like. [0046]Salts
derived from appropriate bases include alkali metal, alkaline earth metal,
ammonium and N4-(Ci 4alky1)4 salts. Representative alkali or alkaline earth
metal salts include sodium, lithium, potassium, calcium, magnesium, and the
like. Further pharmaceutically acceptable salts include, when appropriate,
nontoxic ammonium, quaternary ammonium, and amine cations formed using
counterions such as halide, hydroxide, carboxylate, sulfate, phosphate,
nitrate, loweralkyl sulfonate and aryl sulfonate. [0047]Unless otherwise
stated, structures depicted herein are also meant to include all isomeric
(e.g., enantiomeric, diastereomeric, and geometric (or conformational))
forms of the structure; for example, the R and S configurations for each
asymmetric center, Z and E double bond isomers, and Z and E conformational
isomers. Therefore, single stereochemical isomers as well as enantiomeric,
diastereomeric, and geometric (or conformational) mixtures of the present
compounds are within the scope of the invention. Unless otherwise stated,
all tautomeric forms of the compounds of the invention are within the scope
of the invention. Additionally, unless otherwise stated, structures
depicted herein are also meant to include compounds that differ only in the
presence of one or more isotopically enriched atoms. For example, compounds
having the present structures including the replacement of hydrogen by
deuterium or tritium, or the replacement of a carbon by a 13C- or
14C-enriched carbon are within the scope of this invention. Such compounds
are useful, for example, as analytical tools, as probes in biological
assays, or as therapeutic agents in accordance with the present invention.
In certain embodiments, a warhead moiety, R3, of a provided compound
comprises one or more deuterium atoms. [0048]As used herein, the term
"irreversible" or "irreversible inhibitor" refers to an inhibitor (i.e. a
compound) that is able to be covalently bonded to a cysteine residue in a
target protein kinase in a substantially non-reversible manner. That is,
whereas a reversible inhibitor is able to bind to (but is generally unable
to form a covalent bond with) a target protein kinase, and therefore can
become dissociated from the target protein kinase an irreversible inhibitor
will remain substantially bound 



to the target protein kinase once covalent bond formation has occurred.
Irreversible inhibitors usually display time dependency, whereby the degree
of inhibition increases with the time with which the inhibitor is in
contact with the enzyme. In certain embodiments, an irreversible inhibitor
will remain substantially bound to target protein kinase once covalent bond
formation has occurred and will remain bound for a time period that is
longer than the life of the protein. [0049]Methods for identifying if a
compound is acting as an irreversible inhibitor are known to one of
ordinary skill in the art. Such methods include, but are not limited to,
enzyme kinetic analysis of the inhibition profile of the compound with
target protein kinase, the use of mass spectrometry of the protein drug
target modified in the presence of the inhibitor compound, discontinuous
exposure, also known as "washout" studies, and the use of labeling, such as
radiolabelled inhibitor, to show covalent modification of the enzyme, as
well as other methods known to one of skill in the art. [0050]One of
ordinary skill in the art will recognize that certain reactive functional
groups can act as "warheads." As used herein, the term "warhead" or
"warhead group" refers to a functional group present on a compound of the
present invention wherein that functional group is capable of covalently
binding to an amino acid residue (such as cysteine, lysine, histidine, or
other residues capable of being covalently modified) present in the binding
pocket of the target protein, thereby irreversibly inhibiting the protein.
It will be appreciated that the -L-Y group, as defined and described
herein, provides such warhead groups for covalently, and irreversibly,
inhibiting the protein. [0051]As used herein, the term "inhibitor" is
defined as a compound that binds to and /or inhibits a target protein
kinase with measurable affinity. In certain embodiments, an inhibitor has
an 1050 and/or binding constant of less than about 50 1.tM, less than about
1 p.M, less than about 500 nM, less than about 100 nM, less than about 10
nM, or less than about 1 nM. [0052]A compound of the present invention may
be tethered to a detectable moiety. One of ordinary skill in the art will
recognize that a detectable moiety may be attached to a provided compound
via a suitable substituent. As used herein, the term "suitable substituent"
refers to a moiety that is capable of covalent attachment to a detectable
moiety. Such moieties are well known to one of ordinary skill in the art
and include groups containing, e.g., a carboxylate moiety, an amino moiety,
a thiol moiety, or a hydroxyl moiety, to name but a few. It will be
appreciated that such moieties may be directly attached to a provided
compound or via a tethering group, such as a bivalent saturated or
unsaturated hydrocarbon chain. In some embodiments, such moieties may be
attached via click chemistry. In some embodiments, such moieties may be
attached via a 1,3-cycloaddition of an azide with an alkyne, optionally in
the presence of a copper catalyst. Methods of using click chemistry are
known in the art and include those described by Rostovtsev et al., Angew.
Chem. Int. Ed. 2002, 4j, 2596-99 and Sun et aL, Bioconjugate Chem., 2006,
17, 52-57. [0053]As used herein, the term "detectable moiety" is used
interchangeably with the term "label" and relates to any moiety capable of
being detected, e.g., primary labels and secondary labels. Primary labels,
such as radioisotopes (e.g., tritium, 32P, 33P, 35S, or 14C), mass-tags,
and fluorescent labels are signal generating reporter groups which can be
detected without further modifications. Detectable moieties also include
luminescent and phosphorescent groups. 



[0054]The term "secondary label" as used herein refers to moieties such as
biotin and various protein antigens that require the presence of a second
intermediate for production of a detectable signal. For biotin, the
secondary intermediate may include streptavidin-enzyme conjugates. For
antigen labels, secondary intermediates may include antibody-enzyme
conjugates. Some fluorescent groups act as secondary labels because they
transfer energy to another group in the process of nonradiative fluorescent
resonance energy transfer (FRET), and the second group produces the
detected signal. [0055]The terms "fluorescent label", "fluorescent dye",
and "fluorophore" as used herein refer to moieties that absorb light energy
at a defined excitation wavelength and emit light energy at a different
wavelength. Examples of fluorescent labels include, but are not limited to:
Alexa Fluor dyes (Alexa Fluor 350, Alexa Fluor 488, Alexa Fluor 532, Alexa
Fluor 546, Alexa Fluor 568, Alexa Fluor 594, Alexa Fluor 633, Alexa Fluor
660 and Alexa Fluor 680), AMCA, AMCA-S, BODIPY dyes (BODIPY FL, BODIPY R6G,
BODIPY TMR, BODIPY TR, BODIPY 530/550, BODIPY 558/568, BODIPY 564/570,
BODIPY 576/589, BODIPY 581/591, 14  BODIPY 630/650, BODIPY 650/665),
Carboxyrhodamine 6G, carboxy-X-rhodamine (ROX), Cascade Blue, Cascade
Yellow, Coumarin 343, Cyanine dyes (Cy3, Cy5, Cy3.5, Cy5.5), Dansyl,
Dapoxyl, Dialkylaminocoumarin, 4',5'-Dichloro-2',7'- dim
ethoxy-fluorescein, DM-NERF, Eosin, Erythrosin, Fluorescein, FAM,
Hydroxycoumarin, IRDyes (IRD40, IRD 700, IRD 800), JOE, Lissamine rhodamine
B, Marina Blue, Methoxycoumarin, Naphthofluorescein, Oregon Green 488,
Oregon Green 500, Oregon Green 514, Pacific Blue, PyMPO, Pyrene, Rhodamine
B, Rhodamine 6G, Rhodamine Green, Rhodamine Red, Rhodol Green,
2',4',5',7'-Tetrabromosulfone-fluorescein, Tetramethyl-rhodamine (TMR),
Carboxytetramethylrhodamine (TAMRA), Texas Red, Texas Red-X. 100561The term
"mass-tag" as used herein refers to any moiety that is capable of being
uniquely detected by virtue of its mass using mass spectrometry (MS)
detection techniques. Examples of mass-tags include electrophore release
tags such as N43- [4 ' -[(p-Methoxytetrafluorobenzypoxy]phenyl] -3 -methylg
lyceronyl] isonip ecotic Acid,
4'-[2,3,5,6-Tetrafluoro-4-(pentafluorophenoxy1)]methyl acetophenone, and
their derivatives. The synthesis and utility of these mass-tags is
described in United States Patents 4,650,750, 4,709,016, 5,360,8191,
5,516,931, 5,602,273, 5,604,104, 5,610,020, and 5,650,270. Other examples
of mass-tags include, but are not limited to, nucleotides,
dideoxynucleotides, oligonucleotides of varying length and base
composition, oligopeptides, oligosaccharides, and other synthetic polymers
of varying length and monomer composition. A large variety of organic
molecules, both neutral and charged (biomolecules or synthetic compounds)
of an appropriate mass range (100-2000 Daltons) may also be used as
mass-tags. [0057]The terms "measurable affinity" and "measurably inhibit,"
as used herein, means a measurable change in a protein kinase activity
between a sample comprising a compound of the present invention, or
composition thereof, and protein , and an equivalent sample comprising the
protein kinase, in the absence of said compound, or composition thereof.
Protein Kinase Conjugates [0058]The invention relates to a conjugate
comprising a protein kinase that contains a cysteine residue in the ATP
binding site and an inhibitor that binds to the 15 



ATP binding site. In the conjugate of the invention, the inhibitor is
covalently and irreversibly bonded to the cysteine residue in the ATP
binding site of the protein kinase such that the activity of the protein
kinase is irreversibly inhibited. 100591The conjugates described herein
have a variety of uses. For example, the amount of conjugated target
polypeptide relative to unconjugated target polypeptide in a biological
sample obtained from a patient that has been treated with an irreversible
inhibitor can be used as a biomarker to monitor dosing and efficacy in
inhibiting polypeptide activity.Thus, when irreversible inhibitors are used
therapeutically, the conjugates can be used to tailor dosing of
irreversible inhibitors (e.g., quantity administered and/or time interval
between administrations) to obtain the desired therapeutic effect. 100601As
described herein, it has been determined that protein kinases can be
grouped based on the presence of certain non-conserved cysteines that are
present in or near the ATP binding site. The common non-conserved cysteines
are referred to herein as CYS1-CYS13 and are targets for covalent
modification in the conjugates of the invention. Table 1 presents protein
kinases that have a target CYS, the sequence code for the amino acid
sequence of the protein kinase, the amino acid sequence encompassing the
cysteine of interest, and the residue number of the cysteine of interest in
the amino acid sequence. For example, as is apparent from Table 1 CYS1
refers to Cys945 of JAK3, Cys619 of FGFR1, Cys622 of FGFR2, Cys613 of
FGFR3, CYS607 of FGFR4, Cys788 of CKIT, Cys744 of CSFR1, Cys814 of PDGRF-A,
Cys545 of FAK2, Cys807 of FLT3, Cys680 of FER, Cys679 of FES, Cys122 of
CDKL1, Cys122 of CDKL4, Cys1033 of FLT4, Cys1024 of KDR, Cys1018 of FLT1
and Cys822 of PDGFR-B. Similarly, CYS2, CYS3, CYS4, CYS5, CYS6, CYS7, CYS8,
CYS11, CYS12 and CYS13 refer to particular cystiene residues in particular
protein kinases as set forth in Table 1. The cysteines identified in Table
1 that are used to group protein kinases are not conserved in the protein
kinase family, but the identified cysteines are common to and found in the
particular proteins that make up the protein kinase groups identified in
Table 1, such as the CYS1 kinases. Table 1    CYS Kinase SEQ CODE
(www.expasy.org) SEQUENCE 



RESIDUE NUMBER CYS1 JAK3 P52333 RCVHRDL (SEQ ID NO:1) 945 CYS 1 FGFR1
P11362 KCIHRDL (SEQ ID NO:2) 619 CYS 1 FGFR2 P21802 



KCIHRDL(SEQ ID NO:2) 622 CYS1 FGFR3 P22607 KCIHRDL(SEQ ID NO:2) 613 CYS1
FGFR4 P22455 KCIHRDL(SEQ ID NO:2) 607 CYS 1 KIT P10721 



NCIHRDL(SEQ ID NO:3) 788 CYS1 CSF1R P07333 NCIHRDV(SEQ ID NO:4) 744 CYS1
PDGFR-A P16234 NCVHRDL(SEQ ID NO:5) 814 CYS 1 FAK2 Q14289 



NCVHRDI (SEQ ID NO:6) 545 CYS1 FLT3 P36888 SCVHRDL(SEQ ID NO:7) 807 CYS1
FER P16591 NCIHRDL(SEQ ID NO:3) 680 CYS1 FES P07332 



CCIHRDL(SEQ ID NO:8) 679 CYS1 CDKL1 Q00532 NCIHRDV(SEQ ID NO:4) 122 CYS1
CDKL4 Q5MAI5 NCIHRDI(SEQ ID NO:9) 122 CYS1 FLT4 P35916 



KCIHRDL (SEQ ID NO:2) 1033 CYS1 KDR P35968 KCIHRDL (SEQ ID NO:2) 1024 CYS I
FLT1 P17948 KCIHRDL (SEQ ID NO:2) 1018 CYS1 PDGFR-B P09619 



NCVHRDL (SEQ ID NO:5) 822 CYS2 KDR P35968 ICDFG (SEQ ID NO:10) 1045 CYS2
MEK I Q02750 LCDFG (SEQ ID NO:11) 207 CYS2 



FLT3 P36888 ICDFG (SEQ ID 828      NO:10)  CYS2 KIT P10721 ICDFG (SEQ ID
NO:10) 



809 CYS3 JAK3 P52333 SGCLRDF (SEQ ID NO: 12) 909 CYS3 BLK P51451 RGCLLDF
(SEQ ID NO:13) 319 CYS3 MAP2K7 014733 GTCAEKL (SEQ ID NO:14) 



202 CYS3 ITK Q08881 HGCLSDY (SEQ ID NO:15) 442 CYS3 BMX P51813 NGCLLNY (SEQ
ID NO:16) 496 CYS3 TEC P42680 RGCLLNFL (SEQ ID NO:17) 



449 CYS3 BTK Q06187 NGCLLNYL (SEQ ID NO:18) 481 CYS3 TXK P42681 NGCLLNYL
(SEQ ID NO:18) 350 CYS3 EGFR P00533 FGCLLDYV (SEQ ID N0:10) 



797 CYS3 ERBB2_ErbB2 PO4626 YGCLLDHV (SEQ ID N0:20) 805 CYS3 ERBB4_ErbB4
Q15303  HGCLLEYV (SEQ ID N0:21) 803 CYS4 NEK2 P51955 YGRCQK (SEQ ID NO:22) 



22 CYS4 PLK3 Q9H4B4 FARCYE (SEQ ID NO:23) 76 CYS4 PLK2 Q9NYY3 FAKCYE (SEQ
ID NO:24) 96 CYS4 PLKl_HUMAN P53350 FAKCFE (SEQ ID NO:25) 



67 CYS4 MSK2-b    CYS4 MSK1-b    CYS4 MAP3K1   



CYS5 PFTAIRE I 094921 DLCQYMD (SEQ ID N0:26) 218 CYS5 JNK2 P45984 NLCQVIH
(SEQ ID NO:27) 116 CYS5 JNK1 P45983 NLCQVIQ (SEQ ID NO:28) 



116 CYS5 JNK3 P53779 NLCQVIQ (SEQ ID NO:28) 154 CYS5 BMPR2 Q13873 SLCKYLSL
(SEQ ID N0:29) 288   CYS6 TNK1 



Q13470 SGCFGV (SEQ ID NO:30) 126 CYS6 YES P07947 QGCFGE (SEQ ID NO:31) 287
CYS6 FGR P09769 TGCFGD (SEQ ID NO:32) 273 CYS6 SRC 



P12931 QGCFGE (SEQ ID NO:31) 280 CYS6 LIMK1 P53667 KGCFGQ (SEQ ID NO:33)
349 CYS6 FGFR2 P21802 EG CFGQ (SEQ ID NO:34) 491 CYS6 FGFR3 



P22607 EGCFGQ (SEQ ID NO:34) 482 CYS6 FGFR1 P11362 EGCFGQ (SEQ ID NO:34)
488 CYS6 FGFR4 P22455 EGCFGQ (SEQ ID NO:34) 477 CYS7 FAK 



Q05397 GRCIGEGQFGD (SEQ ID NO:35) 427 CYS7 ALK1 P37023 VECVGKGRYG (SEQ ID
N0:36) 207 CYS7 ALK2 Q04771 LECVGKGRYG (SEQ ID NO:37) 213 CYS8 ZAP70 



P43403 GCGNF (SEQ ID NO: 38) 346 CYS8 CRIK 014578 GCGHF (SEQ ID NO:39) 105
CYS8 Erk3 Q16659 GCGGN (SEQ ID NO:40) 28 



CYS8 CK1g1 Q9HCP0 GCGNF (SEQ ID NO :38) 52 CYS8 CK1g2 P78368 GCGNF (SEQ ID
NO:38) 54 CYS8 CK1g3 Q9Y6M4 GCGNF (SEQ ID NO:38) 51 



CYS9 ROR1    CYS I 0 MELK    CYS11 KIT P10721 YCCYG (SEQ ID NO:41) 



674 CYS11 FMS P07333 YCCYG (SEQ ID NO:41) 667 CYS11 RON Q04912 YMCHG (SEQ
ID NO:42) 1165 CYS11 FLT3 P36888 YCCYG (SEQ ID NO:41) 



695   CYS11 FGR P09769 FMCHG (SEQ ID NO:43) 338 CYS12 ALK K1NASE Q9UM73
AARNCLLTCPG PGRVAKIGD (SEQ ID NO:44) 1259 CYS13 B-RAF 



P15056 TKPQLAIVTQW CEGSSLYHH (SEQ ID NO:45) 532  [0061]The conjugates of
the invention contain a protein kinase or portion thereof. Preferably the
protein kinase or portion thereof is a human protein kinase or portion
thereof. However, the invention encompasses conjugates that contain a
protein kinase or portion thereof from any desired species, such as a
rodent (mouse, rat) or primate (macaque, chimpanzee). The sequence codes
for human protein kinases are provided in Table 1. The invention is not
limited to conjugates that contain protein kinases or portion thereof that
have the same sequences as the database sequences provided in Table I. It
is well-known in the art that there may be two or more sequences for a
particular kinase that differ in amino acid sequence in sequence databases.
These proteins are nonetheless recognized as being the same kinase. The
sequence variation may be due to natural sequence variation, such as
allelic variants or naturally arising mutations. The conjugates of the
invention encompass all forms of protein kinases, including allelic
variants and mutant proteins. [0062]Irreversible inhibitors that form a
covalent bond with one of the target Cys residues (CYS1 - CYS13) can
selectively form conjugates with protein kinases that contain the target
cysteine residue. Irreversible inhibitors that are suitable for forming a
conjugate of the invention comprises a binding moiety that binds in or near
the ATP binding site of a protein kinase, and a warhead moiety. As
described herein, the warhead moiety can react with a target cysteine of
the protein kinase, and is provided by the group -L-Y. [0063]In general the
conjugates have the formula: [0064]X-M-S-CH2-Prot 100651Prot is a protein
kinase or portion thereof that contains a cysteine in or near the ATP
binding site;  100661S-CH2 is the sulfur atom and methylene group from the
side chain of the cysteine residue; 



100671M is a modifier moiety that is formed by the covalent bonding of a
warhead group with the side chain of the cysteine residue; and 100681X is a
chemical moiety that binds in or near the ATP binding site of the protein
kinase. 100691The modifier moiety is formed by the covalent binding of a
warhead group (-L-Y) with the side chain of the cysteine residue. The
modifier moiety can be provided by reaction of any of the warheads
described herein with a target cysteine. It is to be understood that the L
and Y components described herein can be variously combined to provide a
warhead of formula -L-Y, and that conjugates of the invention encompass the
reaction product of a cysteine and any combination of the L and Y groups
described herein. In one example, the modifier moiety is provided by the
reaction of -L-Y with a target cysteine, wherein 100701L is a covalent bond
or a bivalent C1_8 saturated or unsaturated, straight or branched,
hydrocarbon chain, wherein one, two, or three methylene units of L are
optionally and independently replaced by cyclopropylene, -NR-, -N(R)C(0)-,
- C(0)N(R)-, -N(R)S02-, -SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-,
-SO-, -SO2-, -C(=NR)-,or -C(=N2)-; 100711Y is hydrogen, nitrile, C1.6
aliphatic optionally substituted with one or more OH, NRxRy, oxo, halogen,
NO2, or CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring having 0-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, and wherein said ring is substituted with
1-4 Re groups; and 100721Rx and Ry are independently hydrogen, lower alkyl,
lower haloalkyl, or lower cycloalkyl; 



100731each Re is independently selected from -Q-Z, OH, oxo, NO2, halogen,
CN, a suitable leaving group, or a C1_6 aliphatic optionally substituted
with oxo, halogen, NO2, or CN, wherein: 100741Q is a covalent bond or a
bivalent Ci_6 saturated or unsaturated, straight or branched, hydrocarbon
chain, wherein one or two methylene units of Q are optionally  and
independently replaced by -N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -SO-,
or -SO2-, -N(R)C(0)-, -C(0)N(R)-, -N(R)S02-, or -SO2N(R)-; and [0075]Z is
hydrogen or C1_6 aliphatic optionally substituted with oxo, halogen, NO2,
or CN. 100761Further examples and embodiments of -L-Y that can react with a
cysteine to form a modifier moiety are described in detail herein. Table 2
presents the structures of a number of non-limiting examples of modifier
moieties that are bonded to the side chain of cysteine (S-CH2 in the
structures shown in Table 2). In some embodiments, the modifier moiety is
selected from the non-limiting exemplary modifier moieties that are bonded
to the side chain of cysteine (S-CH2) presented in Table 2. In some
embodiments, the conjugate comprises a structure selected from those
presented in Table 2. Table 2. Exemplary Modifiers:   00 Me Ns 
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A.,?N)-1?1.Me ,`z,z_-?NI?1,Me me bbbbbcccccdddddeeeee [0077]As described
above, the conjugates have the general formula: [0078]X-M-S-CH2-Prot.
[0079]Prot is a protein kinase or portion thereof that contains a cysteine
in or near the ATP binding site; 100801S-CH2 is the sulfur atom and
methylene group from the side chain of the cysteine residue; [0081]M is a
modifier moiety that is formed by the covalent bonding of a warhead group
with the side chain of the cysteine residue; and [0082]X is a chemical
moiety that binds in or near the ATP binding site of the protein kinase.
[0083]In one aspect, the conjugate comprises a CYS1 kinase, CYS5 kinase,
CYS6 kinase, CYS7 kinase, CYS8 kinase, CYS9 kinase, CYS10 kinase, CYS1 1
kinase, CYS12 kinase, CYS13 kinase or a portion of any of the forgoing that
contains the target cysteine (i.e., CYS1 or CYS5 - CYS13). 



[0084]The conjugate can comprise any suitable chemical moiety that binds in
or near the ATP binding site of the protein kinase. Many suitable chemical
moieties that bind the ATP binding site of kinases are well-known in the
art. In addition, the binding modes of many such chemical moieties are
known and can be used to design additional moieties that bind the ATP
binding site using conventional methods of  structure based design. For
example, nilotinib, imatinib, sorafenib (US 7,235,576), VX-680 (US
6,664,247), B12536 (US2006/018182), TAE226 (US2008/01322504), PF-573,228,
CP-562,271-26, CPP690550, and the like are well-know compounds that bind to
the ATP binding site of protein kinases. These compounds, portions thereof
and derivatives thereof can be used as a chemical moiety that binds to the
ATP binding site of a protein kinase, for example, by attaching a warhead
to the compound, portion thereof or derivative thereof. [00851The invention
relates to a conjugate comprising a protein kinase that comprises CYS1 and
an inhibitor that binds to the ATP binding site of the CYS1 kinase. In the
conjugate of the invention, the inhibitor is covalently and irreversibly
bonded to CYS1 such that the activity of the protein kinase is irreversibly
inhibited. 100861In some embodiments, the conjugate has the formula
100871X-M-S-CH2-Prot 100881wherein Prot is a protein kinase or portion
thereof that contains C YS 1; 100891S-CH2 is the sulfur atom and methylene
group from the side chain of CYS1; 100901M is a modifier moiety that is
formed by the covalent bonding of a warhead group with the side chain of
CYS1; and 100911X is a chemical moiety that binds in or near the ATP
binding site of the protein kinase that contains CYS1. 100921In these
embodiments, Prot is selected from the group consisting of JAK3, 



FGFR (e.g., FGFR1, FGFR2, FGFR3, FGFR4), CKIT, CSFR1, FAK2, FLT3, FER, FES,
CDKL1, CDKL4, FLT4, KDR, FLT1, PDGFR (e.g., PDGRF-A, PDGFR-B), and a
portion of any one of the foregoing that comprises CYS1. 100931The
conjugate can comprise substantially the entire mature protein kinase or a
portion thereof that comprises CYS1. Generally, Prot comprises at least a
portion of the protein kinase that has an amino acid sequence selected from
the group consisting of RC*VHRDL (SEQ ID NO:1), KC*IHRDL (SEQ ID NO:2),
NC*IHRDL (SEQ ID NO:3), NC*IHRDV (SEQ ID NO:4), NC*VHRDL (SEQ ID NO:5),
NC*VHRDI (SEQ ID NO:6), SC*VHRDL (SEQ ID NO:7), CC*IHRDL (SEQ ID NO:8), or
NC*IHRDI (SEQ ID NO:9), wherein C* is CYS1.  WO
2011/034907PCT/US2010/048916 100941Some conjugates of these embodiments,
contain a modifier moiety that is selected from the moieties shown in Table
2. [00951The conjugate can comprise any suitable chemical moiety that binds
in or near the ATP binding site of the protein kinase. Many suitable
chemical moieties that bind the ATP binding site of kinases are well-known
in the art. In addition, the binding modes of many such chemical moieties
are known and can be used to design additional moieties that bind the ATP
binding site using conventional methods of structure based design. For
example, nilotinib, imatinib and sorafenib are well-know inhibitors of
protein kinases that contain CYS1, such as C-KIT, PDGFR (PDGFRA, PDGFRB),
FLT3, CSF1R and/or KDR. In some embodiments of conjugates in which a
warhead is covalently and irreversibly bonded to CYS1, Prot is C-KIT, PDGFR
(PDGFRA, PDGFRB), FLT3, CSF1R, or KDR and X is nilotinib, imatinib,
sorafenib or a portion thereof or derivative thereof that binds C-KIT,
PDGFR (PDGFRA, PDGFRB), FLT3, CSF1R, or KDR. 100961If desired, a compound
of Formula I, II or III disclosed in US 12/132,537, filed June 3, 2008, can
be used as a chemical moiety that binds in or near the ATP binding site of
a CYS1 kinase, such as C-KIT or PDGFR. The entire teachings of US
12/132,537, including Formulas I, II and III and the descriptions thereof,
are incorporated herein by reference. Other suitable chemical moieties for
binding to the ATP binding site of a CYS1 kinase include compounds of
Formulas XVIII - XX described herein. [00971The invention relates to a
conjugate comprising a protein kinase that comprises CYS1 and an inhibitor
that binds to the ATP binding site of the CYS1 kinase. In the conjugate of
the invention, the inhibitor is covalently and irreversibly bonded to CYS1
such that the activity of the protein kinase is irreversibly inhibited.
100981In some embodiments, the conjugate has the formula
100991X-M-S-CH2-Prot [001001wherein Prot is a protein kinase or portion
thereof that contains CYS5; 



1001011 S-CH2 is the sulfur atom and methylene group from the side chain of
CYS5; 1001021M is a modifier moiety that is formed by the covalent bonding
of a warhead group with the side chain of CYS5; and  [00103] X is a
chemical moiety that binds in or near the ATP binding site of the protein
kinase that contains CYS5. 1001041In these embodiments, Prot is selected
from the group consisting of PFTAIRE1, a INK (e.g., JNK1, INK2, JNK3) and
BMPR2, and a portion of any one of the foregoing that comprises CYS5.
1001051The conjugate can comprise substantially the entire mature protein
kinase or a portion thereof that comprises CYS5. Generally, Prot comprises
at least a portion of the protein kinase that has an amino acid sequence
selected from the group consisting of DLC*QYMD (SEQ ID NO:26), NLC*QVIH
(SEQ ID NO:27), NLC*QVIQ (SEQ ID NO:28), and SLC*KYLSL (SEQ ID NO:29),
wherein C* is CYS5. 1001061Some conjugates of these embodiments, contain a
modifier moiety that is selected from the moieties shown in Table 2.
1001071 The conjugate can comprise any suitable chemical moiety that binds
in or near the ATP binding site of the protein kinase. Suitable chemical
moieties for binding to the ATP binding site of a CYS5 kinase include, for
example, compounds of Formulas VI - VIII, IX, IX-a, X, X-a, XI, XII and
XII-a described herein. [00108] In some embodiments, the conjugate has the
formula 1001091X-M-S-CH2-Prot 1001101wherein Prot is a protein kinase or
portion thereof that contains CYS6; 



1001111 S-CH2 is the sulfur atom and methylene group from the side chain of
CYS6; 1001121 M is a modifier moiety that is formed by the covalent bonding
of a warhead group with the side chain of CYS6; and [00113] X is a chemical
moiety that binds in or near the ATP binding site of the protein kinase
that contains CYS6. [00114]In these embodiments, Prot is selected from the
group consisting of TNK1, YES, FGR, SRC, LIMK1, FGFR (e.g., FGFR1, FGFR2,
FGFR3, and FGFR4), and a portion of any one of the foregoing that comprises
CYS6. 1001151The conjugate can comprise substantially the entire mature
protein kinase or a portion thereof that comprises CYS6. Generally, Prot
comprises at least a portion of the protein kinase that has an amino acid
sequence selected from the group 28  consisting of SGC*FGV (SEQ ID NO:30),
QGC*FGE (SEQ ID NO:31), TGC*FGD (SEQ ID NO:32), KGC*FGQ (SEQ ID NO:33), and
EGC*FGQ (SEQ ID NO:34), wherein C* is CYS6. 1001161Some conjugates of these
embodiments contain a modifier moiety that is selected from the moieties
shown in Ta ble 2. [00117]The conjugate can comprise any suitable chemical
moiety that binds in or near the ATP binding site of the protein kin ase. 



[00118] In some embodiments, the conjugate has the formula
[00119]X-M-S-CH2-Prot [00120]wherein Prot is a protein kinase or portion
thereof that contains CYS7; [00121] S-CH2 is the sulfur atom and methylene
group from the side chain of CYS7; [00122] M is a modifier moiety that is
formed by the covalent bonding of a warhead group with the side chain of
CYS7; and [00123] X is a chemical moiety that binds in or near the ATP
binding site of the protein kinase that contains CYS7. [00124]In these
embodiments, Prot is selected from the group consisting of FAK, ALK (e.g.,
ALK1, ALK2), and a portion of any one of the foregoing that comprises CYS7.
[00125]The conjugate can comprise substantially the entire mature protein
kinase or a portion thereof that comprises CYS7. Generally, Prot comprises
at least a portion of the protein kinase that has an amino acid sequence
selected from the group consisting of GRC*IGEGQFGD (SEQ ID NO:35),
VEC*VGKGRYG (SEQ ID NO:36), and LEC*VGKGRYG (SEQ ID NO:37), wherein C* is
CYS7. [00126] Some conjugates of these embodiments contain a modifier
moiety that is selected from the moieties shown in Table 2. [00127]The
conjugate can comprise any suitable chemical moiety that binds in or near
the ATP binding site of the protein kinase. Suitable chemical moieties for
binding to the ATP binding site of a CYS7 kinase include, for example,
compounds of Formula IV described herein, and the well-known compounds
TAE226 (US2008/01322504), PF-573,228, and CP-562,271-26. [00128] In some
embodiments, the conjugate has the formula  



WO 2011/034907PCT/US2010/048916 [00129]X-M-S-CH2-Prot [00130]wherein Prot
is a protein kinase or portion thereof that contains CYS8; [00131] S-CH2 is
the sulfur atom and methylene group from the side chain of CYS8;  [00132] M
is a modifier moiety that is formed by the covalent bonding of a warhead
group with the side chain of CYS8; and [00133] X is a chemical moiety that
binds in or near the ATP binding site of the protein kinase that contains
CYS8. [00134]In these embodiments, Prot is selected from the group
consisting of ZAP70, CRIK, ERK3, CK1g1, CK1g2, and CK1g3, and a portion of
any one of the foregoing that comprises CYS8. [00135]The conjugate can
comprise substantially the entire mature protein kinase or a portion
thereof that comprises CYS8. Generally, Prot comprises at least a portion
of the protein kinase that has an amino acid sequence selected from the
group consisting of GC*GNF (SEQ ID NO:38), GC*GHF (SEQ ID NO:39), and
GC*GGN (SEQ ID NO:40), wherein C* is CYS8. [00136] Some conjugates of these
embodiments contain a modifier moiety that is selected from the moieties
shown in Table 2. [00137] The conjugate can comprise any suitable chemical
moiety that binds in or near the ATP binding site of the protein kinase.
Suitable chemical moieties for binding to the ATP binding site of a CYS8
kinase include, for example, compounds of Formula I-a, I-b, I-c, I-d, I-e,
and I-f described herein, and the well-known compounds imatinib, nilotinib,
and CP-562,271-26 and the compounds disclosed in US 2006/0247246, in
particular the compound of Example 6. [00138] In some embodiments, the
conjugate has the formula [00139]X-M-S-CH2-Prot 



[00140]wherein Prot is a protein kinase or portion thereof that contains
CYS9; 100141]S-CH2 is the sulfur atom and methylene group from the side
chain of CYS9;  [00142] M is a modifier moiety that is formed by the
covalent bonding of a warhead group with the side chain of CYS9; and
[00143] X is a chemical moiety that binds in or near the ATP binding site
of the protein kinase that contains CYS9. [00144]In these embodiments, Prot
can be ROR1 or a portion thereof that comprises CYS9. [00145]The conjugate
can comprise substantially the entire mature protein kinase or a portion
thereof that comprises CYS9. [00146] Some conjugates of these embodiments
contain a modifier moiety that is selected from the moieties shown in Table
2. [00147] The conjugate can comprise any suitable chemical moiety that
binds in or near the ATP binding site of the protein kinase. [00148] In
some embodiments, the conjugate has the formula [00149]X-M-S-CH2-Prot
[00150]wherein Prot is a protein kinase or portion thereof that contains
CYSIO; [00151] S-CH2 is the sulfur atom and methylene group from the side
chain of CYSIO; 



[00152] M is a modifier moiety that is formed by the covalent bonding of a
warhead group with the side chain of CYSIO; and [00153] X is a chemical
moiety that binds in or near the ATP binding site of the protein kinase
that contains CYSIO. [00154] In these embodiments, Prot can be MELK or a
portion thereof that comprises CYSIO. [00155] The conjugate can comprise
substantially the entire mature protein kinase or a portion thereof that
comprises CYSIO. [00156]Some conjugates of these embodiments contain a
modifier moiety that is selected from the moieties shown in Table 2.
[00157] The conjugate can comprise any suitable chemical moiety that binds
in or near the ATP binding site of the protein kinase. [00158] In some
embodiments, the conjugate has the formula [00159]X-M-S-CH2-Prot
[00160]wherein Prot is a protein kinase or portion thereof that contains
CYS11; [00161] S-CH2 is the sulfur atom and methylene group from the side
chain of CYS11;  [00162] M is a modifier moiety that is formed by the
covalent bonding of a warhead group with the side chain of CYS11; and
[00163]X is a chemical moiety that binds in or near the ATP binding site of
the protein kinase that contains CYS11. 



[00164]In these embodiments, Prot is selected from the group consisting of
c-KIT, FMS, RON, FLT3, and FGR" and a portion of any one of the foregoing
that comprises CYS11. [00165] The conjugate can comprise substantially the
entire mature protein kinase or a portion thereof that comprises CYS11.
Generally, Prot comprises at least a portion of the protein kinase that has
an amino acid sequence selected from the group consisting of YCC*YG (SEQ ID
NO:41), YMC*HG (SEQ ID NO:42), and FMC*HG (SEQ ID NO:43), wherein C* is
CYS11. [00166] Some conjugates of these embodiments, contain a modifier
moiety that is selected from the moieties shown in Table 2. [00167] The
conjugate can comprise any suitable chemical moiety that binds in or near
the ATP binding site of the protein kinase. Suitable chemical moieties for
binding to the ATP binding site of a CYS11 kinase include, for example,
compounds of Formula XIII-a, XIII-b, XIII-c, XIII-d, and XIV - XVII
described herein. [00168] In some embodiments, the conjugate has the
formula [00169]X-M-S-CH2-Prot [00170]wherein Prot is a protein kinase or
portion thereof that contains CYS12; [00171] S-CH2 is the sulfur atom and
methylene group from the side chain of CYS12; [00172] M is a modifier
moiety that is formed by the covalent bonding of a warhead group with the
side chain of CYS12; and [00173]X is a chemical moiety that binds in or
near the ATP binding site of the protein kin ase that contains CYS12.
[00174] In these embodiments, Prot can be ALK kinase or a portion thereof
that comprises CYS12. [00175]The conjugate can comprise substantially the
entire mature protein kinase or a portion thereof that comprises CYS12.
Generally, Prot comprises at least a 



portion of the protein kinase that has the amino acid sequence
AARNCLLTC*PGPGRVAKIGD (SEQ ID NO:44), wherein C* is CYS12. [00176]Some
conjugates of these embodiments, contain a modifier moiety that is selected
from the moieties shown in Table 2. [00177] The conjugate can comprise any
suitable chemical moiety that binds in or near the ATP binding site of the
protein kinase. [00178] In some embodiments, the conjugate has the formula
[00179]X-M-S-CH2-Prot [00180]wherein Prot is a protein kinase or portion
thereof that contains CYS13; [00181] S-CH2 is the sulfur atom and methylene
group from the side chain of CYS13; [00182] M is a modifier moiety that is
formed by the covalent bonding of a warhead group with the side chain of
CYS13; and [00183] X is a chemical moiety that binds in or near the ATP
binding site of the protein kinase that contains CYS13. [00184] In these
embodiments, Prot can be B-RAF or a portion thereof that comprises CYS13.
[00185] The conjugate can comprise substantially the entire mature protein
kinase or a portion thereof that comprises CYS13. Generally, Prot comprises
at least a portion of the protein kinase that has the amino acid sequence
TKPQLAIVTQWC*EGSSLYHH (SEQ ID NO:45), wherein C* is CYS13. [00186]Some
conjugates of these embodiments, contain a modifier moiety that is selected
from the moieties shown in Table 2. 



[00187]The conjugate can comprise any suitable chemical moiety that binds
in or near the ATP binding site of the protein kinase. [00188]The invention
also relates to conjugates comprising a protein kinase that contains a
cysteine residue in the ATP binding site and an inhibitor disclosed herein,
wherein the inhibitor is covalently and irreversibly bonded to the cysteine
residue in the ATP binding site of the protein kinase such that the
activity of the protein kinase is irreversibly inhibited. In one
embodiment, the conjugate comprises an inhibitor disclosed herein and a
protein kinase, wherein the inhibitor is covalently and irreversibly bonded
to a cysteine residue in the ATP binding site of the protein kin ase.
[00189] In some embodiments, the conjugate comprises C-KIT or a portion
thereof comprising CYS1 of C-KIT (Cys788) and a compound of formula XVIII,
XIX, XIXa, XIX-b, XIX-c, XX or XX-a that is covalently and irreversible
bonded to CYS1 of C-KIT (Cys788), such that C-KIT is irreversibly
inhibited. [00190] In some embodiments, the conjugate comprises KDR or a
portion thereof comprising CYS1 of KDR (Cys1024) and a compound of formula
XVIII, XIX, XIXa, XIX-b, XIX-c, XX or XX-a that is covalently and
irreversible bonded to CYS1 of KDR (Cys1024), such that KDR is irreversibly
inhibited. [00191] In some embodiments, the conjugate comprises PDGFRA or a
portion thereof comprising CYS1 of PDGFRA (Cys814) and a compound of
formula XVIII, XIX, XIX-a, XIX-b, XIX-c, XX or XX-a that is covalently and
irreversible bonded to CYS1 of PDGFRA (Cys814), such that PDGFRA is
irreversibly inhibited. [00192] In some embodiments, the conjugate
comprises PDGFRB or a portion thereof comprising CYS1 of PDGFRB (Cys822)
and a compound of formula XVIII, XIX, XIX-a, XIX-b, XIX-c, XX or XX-a that
is covalently and irreversible bonded to CYS1 of PDGFRB (Cys822), such that
PDGFRB is irreversibly inhibited. [00193] In some embodiments, the
conjugate comprises FLT3 or a portion thereof comprising CYSI of FLT3
(Cys807) and a compound of formula XVIII, XIX, XIX-a, XIX-b, XIX-c, XX or
XX-a that is covalently and irreversible bonded to CYS1 of FLT3 (Cys807),
such that FLT3 is irreversibly inhibited. [00194] In some embodiments, the
conjugate comprises CSF1R or a portion thereof comprising CYS1 of CSF1R
(Cys744) and a compound of formula XVIII, XIX, XIX-a, XIX-b, XIX-c, XX or
XX-a that is covalently and irreversible bonded to CYS I of CSF IR
(Cys744), such that CSF1R is irreversibly inhibited. [00195] In some
embodiments, the conjugate comprises B-RAF or a portion thereof comprising
CYS13 of B-RAF (Cys532) and a compound of formula XVIII, XIX, XIX-a, XIX-b,
XIX-c, XX or XX-a that is covalently and irreversible bonded to CYS13 of
B-RAF (Cys532), such that B-RAF is irreversibly inhibited. [00196] In some
embodiments, the conjugate comprises FLT3 or a portion thereof comprising
CYS2 of FLT3 (Cys828) and a compound of formula II-a, II-b, II-c or II-d
that is covalently and irreversible bonded to CYS2 of FLT3 (Cys828), such
that FLT3 is irreversibly inhibited.  [00197] In some embodiments, the
conjugate comprises MEK1 or a portion thereof comprising CYS2 of MEK1
(Cys207) and a compound of formula II-a, II-b, II-c or II-d that is
covalently and irreversible bonded to CYS2 of MEK1 (Cys207), such that MEK1
is irreversibly inhibited. 



[00198] In some embodiments, the conjugate comprises JAK3 or a portion
thereof comprising CYS3 of JAK3 (Cys909) and a compound of formula V that
is covalently and irreversible bonded to CYS3 of JAK3 (Cys909), such that
JAK3 is irreversibly inhibited. [00199] In some embodiments, the conjugate
comprises PLK1 or a portion thereof comprising CYS4 of PLK1 (Cys67) and a
compound of formula III that is covalently and irreversible bonded to CYS4
of PLK1 (Cys67), such that PLK1 is irreversibly inhibited. [00200] In some
embodiments, the conjugate comprises FAK or a portion thereof comprising
CYS7 of FAK (Cys427) and a compound of formula IV, IVa or IVb that is
covalently and irreversible bonded to CYS7 of FAK (Cys427), such that FAK
is irreversibly inhibited. [00201] In some embodiments, the conjugate
comprises JNK1 or a portion thereof comprising CYS5 of JNK1 (Cys116) and a
compound of formula VI, VII, VIII, IX, IX-a, X, X-a, XI, XII or XII-a that
is covalently and irreversible bonded to CYS5 of JNK1 (Cys116), such that
JNK1 is irreversibly inhibited. [00202] In some embodiments, the conjugate
comprises ZAP70 or a portion thereof comprising CYS8 of ZAP70 (Cys346) and
a compound of formula I-a, I-b, I-c, I-d, I-e, and I-f that is covalently
and irreversible bonded to CYS8 of ZAP70 (Cys346), such that ZAP70 is
irreversibly inhibited. [00203] In some embodiments, the conjugate
comprises RON or a portion thereof comprising CYS11 of RON (Cys1165) and a
compound of formula XIII-a, XIII-b, XIII-c, XIII-d, XIV, XV, XVI, or XVII
that is covalently and irreversible bonded to CYS11 of RON (Cys1165), such
that RON is irreversibly inhibited. 3.Compounds that irreversibly inhibit
protein kinases [00204]The invention relates to compounds that irreversibly
inhibit one or more protein kinases and to pharmaceutically acceptable salt
and compositions thereof. 35  Without wishing to be bound by any particular
theory, it is believed that the warhead groups in the compounds described
herein are particularly suitable for covalently binding to a key cysteine
residue in the binding site of certain protein kinases. The compounds
disclosed herein are inhibitors of at lease one protein kinase and for
descriptive convenience are referred to as inhibitors of a particular
kinase. A.Warheads [00205] The compounds of the invention comprise a
warhead group that is provided by -L-Y in the formulas described herein.
The following detailed description of the warhead groups provided by -L-Y
apply to each of the compounds and formulas described herein. It is to be
understood that L and Y can be variously combined to provide a warhead. The
particular L and Y groups described herein can be combined in any desired
combination to provide a warhead for any of the embodiments of compounds
described herein. [00206] In general, a warhead is provided by -L-Y,
wherein: 



[00207]L is a covalent bond or a bivalent C1_8 saturated or unsaturated,
straight or branched, hydrocarbon chain, wherein one, two, or three
methylene units of L are optionally and independently replaced by
cyclopropylene, -NR-, -N(R)C(0)-, - C(0)N(R)-, -N(R)S02-, -502N(R)-, -0-,
-C(0)-, -0C(0)-, -C(0)0-, -5-, -SO-, -502-, or [00208]Y is hydrogen,
nitric, C1.6 aliphatic optionally substituted with one or more OH, NRxRy,
oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic Or bicyclic,
saturated, partially unsaturated, or aryl ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, and wherein said
ring is substituted with 1-4 Re groups; and [00209]Rx and Ry are
independently hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl;
[00210] each Re is independently selected from -Q-Z, OH, oxo, NO2, halogen,
CN, a suitable leaving group, or a C1_6 aliphatic optionally substituted
with oxo, halogen, NO2, or CN, wherein: [00211]Q is a covalent bond or a
bivalent Ci.6 saturated or unsaturated, straight or branched, hydrocarbon
chain, wherein one or two methylene units of Q are optionally 36  and
independently replaced by -N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -SO-,
or -SO2-, -N(R)C(0)-, -C(0)N(R)-, -N(R)S02-, or -SO2N(R)-; and 



[00212]Z is hydrogen or C1_6 aliphatic optionally substituted with oxo,
halogen, NO2, or CN. [00213]In certain embodiments, L is a covalent bond.
[00214]In certain embodiments, L is a bivalent C1,8 saturated or
unsaturated, straight or branched, hydrocarbon chain. In certain
embodiments, L is -CH2-. [00215] In certain embodiments, L is a covalent
bond, -CH2-, -NH-, -CH2NH-, -NHCH2-, -NHC(0)-, -NHC(0)CH20C(0)-,
-CH2NHC(0)-, -NHS02-, -NHSO2CH2- , -NHC(0)CH20C(0)-, or -SO2NH-. [00216]In
some embodiments, L is a bivalent C2-8 straight or branched, hydrocarbon
chain wherein L has at least one double bond and one or two additional
methylene units of L are optionally and independently replaced by -NRC(0)-,
- C(0)NR-, -N(R)S02-, -SO2N(R)-, -S-, -S(0)-, -SO2-, -0C(0)-, -C(0)0-,
cyclopropylene, -0-, -N(R)-, or -C(0)-. [00217]In certain embodiments, L is
a bivalent C2-8 straight or branched, hydrocarbon chain wherein L has at
least one double bond and at least one methylene unit of L is replaced by
-C(0)-, -NRC(0)-, -C(0)NR-, -N(R)S02-, -SO2N(R)-, -S-, - S(0)-, -SO2-,
-0C(0)-, or -C(0)0-, and one or two additional methylene units of L are
optionally and independently replaced by cyclopropylene, -0-, -N(R)-, or
-C(0)-. [00218]In some embodiments, L is a bivalent C2_8 straight or
branched, hydrocarbon chain wherein L has at least one double bond and at
least one methylene unit of L is replaced by -C(0)-, and one or two
additional methylene units of L are optionally and independently replaced
by cyclopropylene, -0-, -N(R)-, or -C(0)-.  1002191 As described above, in
certain embodiments, L is a bivalent C2_s straight or branched, hydrocarbon
chain wherein L has at least one double bond. One of ordinary skill in the
art will recognize that such a double bond may exist within the hydrocarbon
chain backbone or may be "exo" to the backbone chain and thus forming an
alkylidene group. By way of example, such an L group having an alkylidene
branched chain includes -CH2C(--=--CH2)CH2-. Thus, in some embodiments, L
is a bivalent C2-8 straight or branched, hydrocarbon chain wherein L has at
least one alkylidenyl double bond.Exemplary L groups include
-NHC(0)C(=CH2)CH2-. 37 1002201In certain embodiments, L is a bivalent C2-8
straight or branched, hydrocarbon chain wherein L has at least one double
bond and at least one methylene 



unit of L is replaced by -C(0)-. In certain embodiments, L is
-C(0)CH=CH(CH3)-, - C(0)CH=CHCH2NH(CH3)-,-C(0)CH=CH(CH3)-,-C(0)CH=CH-,-
CH2C(0)CH=CH-,-CH2C(0)CH=CH(CH3)-,-CH2CH2C(0)CH=CH-,
CH2CH2C(0)CH=CHCH2-,-CH2CH2C(0)CH=CHCH2NH(CH3)-,or -CH2CH2C(0)CH=CH(CH3)-,
or -CH(CH3)0C(0)CH=CH-. [00221]In certain embodiments, L is a bivalent
C2..8 straight or branched, hydrocarbon chain wherein L has at least one
double bond and at least one methylene unit of L is replaced by -0C(0)-.
[00222] In some embodiments, L is a bivalent C2-8 straight or branched,
hydrocarbon chain wherein L has at least one double bond and at least one
methylene unit of L is replaced by -NRC(0)-, -C(0)NR-, -N(R)S02-,
-SO2N(R)-, -S-, -S(0)-, - SO2-, -0C(0)-, or -C(0)0-, and one or two
additional methylene units of L are optionally and independently replaced
by cyclopropylene, -0-, -N(R)-, or -C(0)-. In some embodiments, L is
-CH20C(0)CH=CHCH2-, -CH2-0C(0)CH=CH-, or - CH(CH=CH2)0C(0)CH=CH-. [00223]
Incertainembodiments,Lis-NRC(0)CH=CH-, -NRC(0)CH=CHCH2N(CH3)-,
-NRC(0)CH=CHCH20-, -CH2NRC(0)CH=CH-,
-NRSO2CH=CH-,-NRSO2CH=CHCH2-,-NRC(0)(C=N2)C(0)-,
-NRC(0)CH=CHCH2N(CH3)-,-NRSO2CH=CH-, -NRSO2CH=CHCH2-,-
NRC(0)CH=CHCH20-,-NRC(0)C(=CH2)CH2-,-CH2NRC(0)-, -CH2NRC(0)CH=CH-,
-CH2CH2NRC(0)-, or -CH2NRC(0)cyclopropylene-, wherein each R is
independently hydrogen or optionally substituted C1_6 aliphatic. [00224]
Incertainembodiments,Lis-NHC(0)CH=CH-, 



-NHC(0)CH=CHCH2N(CH3)-, -NHC(0)CH=CHCH20-, -CH2NHC(0)CH=CH-,
-NHSO2CH=CH-,-NH SO2CH=CHCH2-,-NHC(0)(C=N2)C(0)-, -NHC(0)CH=CHCH2N(CH3)-,
-NHSO2CH=CH-, -NHSO2CH=CHCH2-, -
NHC(0)CH=CHCH20-,-NHC(0)C(=CH2)CH2-,-CH2NHC(0)-, -CH2NHC(0)CH=CH-,
-CH2CH2NHC(0)-, or -CH2NHC(0)cyclopropylene-.  [00225]In some embodiments,
L is a bivalent C2.8 straight or branched, hydrocarbon chain wherein L has
at least one triple bond. In certain embodiments, L 38  is a bivalent C2-8
straight or branched, hydrocarbon chain wherein L has at least one triple
bond and one or two additional methylene units of L are optionally and
independently replaced by -NRC(0)-, -C(0)NR-, -S-, -S(0)-, -SO2-, -
C(=-NR)-, -0-, -N(R)-, or -C(0)-. In some embodiments, L has at least one
triple bond and at least one methylene unit of L is replaced by -N(R)-,
-N(R)C(0)-, -C(0)-, -C(0)0-, or -0C(0)-, or -0-. [00226]Exemplary L groups
include -C---EC-, -CEECCH2N(isopropy1)-, - NHC(0)C=CCH2CH2-,-CH2C(0)C=C-,
-C(0)C=C-, or -CH20C(--,--0)CEC-. [00227]In certain embodiments, L is a
bivalent C2-8 straight or branched, hydrocarbon chain wherein one methylene
unit of L is replaced by cyclopropylene and one or two additional methylene
units of L are independently replaced by -C(0)-, -NRC(0)-, -C(0)NR-,
-N(R)S02-, or -SO2N(R)-. Exemplary L groups include -
NHC(0)-cyclopropylene-502- and -NHC(0)-cyclopropylene-. 



[00228]As defined generally above, Y is hydrogen, Ci_6 aliphatic optionally
substituted with oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic or
bicyclic, saturated, partially unsaturated, or aryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur, and
wherein said ring is substituted with at 1-4 Re groups, each Re is
independently selected from -Q-Z, oxo, NO2, halogen, CN, or C1_6 aliphatic,
wherein Q is a covalent bond or a bivalent C1-6 saturated or unsaturated,
straight or branched, hydrocarbon chain, wherein one or two methylene units
of Q are optionally and independently replaced by -N(R)-, -5-, -0-, -
C(0)-, -0C(0)-, -C(0)0-, -SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-, -N(R)S02-,
or - SO2N(R)-; and, Z is hydrogen or C1.6 aliphatic optionally substituted
with oxo, halogen, NO2, or CN. [00229] In certain embodiments, Y is
hydrogen. [00230]In certain embodiments, Y is C1_6 aliphatic optionally
substituted with oxo, halogen, NO2, or CN. In some embodiments, Y is C2_6
alkenyl optionally substituted with oxo, halogen, NO2, or CN. In other
embodiments, Y is C2-6 alkynyl optionally substituted with oxo, halogen,
NO2, or CN. In some embodiments, Y is C2_6 alkenyl. In other embodiments, Y
is C24 alkynyl.  WO 2011/034907PCT/US2010/048916  [00231]In other
embodiments, Y is C1-6 alkyl substituted with oxo, halogen, NO2, or CN.
Such Y groups include -CH2F, -CH2C1, -CH2CN, and -CH2NO2. [00232] In
certain embodiments, Y is a saturated 3-6 membered monocyclic ring having
0-3 heteroatoms independently selected from nitrogen, oxygen, or sulfur,
wherein Y is substituted with 1-4 Re groups, wherein each Re is as defined
above and described herein. [00233] In some embodiments, Y is a saturated
3-4 membered heterocyclic ring having 1 heteroatom selected from oxygen or
nitrogen wherein said ring is substituted with 1-2 Re groups, wherein each
Re is as defined above and described herein. Exemplary such rings are
epoxide and oxetane rings, wherein each ring is substituted with 1-2 Re
groups, wherein each Re is as defined above and described herein. [00234]
In other embodiments, Y is a saturated 5-6 membered heterocyclic ring
having 1-2 heteroatom selected from oxygen or nitrogen wherein said ring is
substituted with 1-4 Re groups, wherein each Re is as defined above and
described herein. Such rings include piperidine and pyrrolidine, wherein
each ring is substituted with 1-4 Re groups, wherein each Re is as defined
above and described herein. In   



each R, Q, Z, and Re is as defined above and described herein. [00235] In
some embodiments, Y is a saturated 3-6 membered carbocyclic ring, wherein
said ring is substituted with 1-4 Re groups, wherein each Re is as defined
above and described herein. In certain embodiments, Y is cyclopropyl,
cyclobutyl, cyclopentyl, or cyclohexyl, wherein each ring is substituted
with 1-4 Re groups, wherein each Re is as defined above and described
herein.. rsS,,A,,, Re [00236]In certain embodiments, Y isz--1, wherein Re
is as defined above and described herein. In certain embodiments, Y is
cyclopropyl optionally substituted with halogen, CN or NO2. [00237]In
certain embodiments, Y is a partially unsaturated 3-6 membered monocyclic
ring having 0-3 heteroatoms independently selected from nitrogen,  oxygen,
or sulfur, wherein said ring is substituted with 1-4 Re groups, wherein
each Re is as defined above and described herein. [00238] In some
embodiments, Y is a partially unsaturated 3-6 membered carbocyclic ring,
wherein said ring is substituted with 1-4 Re groups, wherein each Re is as
defined above and described herein. In some embodiments, Y is
cyclopropenyl, cyclobutenyl, cyclopentenyl, or cyclohexenyl wherein each
ring is substituted with 1- 4 Re groups, wherein each Re is as defined
above and described herein. In certain  0-3 embodiments, Y is (---C___-2,
wherein each Re is as defined above and described herein. [00239]In certain
embodiments, Y is a partially unsaturated 4-6 membered 



heterocyclic ring having 1-2 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, wherein said ring is substituted with 1-4 Re
groups, wherein each Re is as defined above and described herein. In
certain embodiments, Y is selected from:  AO ANR (/i1)1-2/)12
(Re)1-2(Re)1-2(Re)1-2  wherein each R and Re is as defined above and
described herein. [00240] In certain embodiments, Y is a 6-membered
aromatic ring having 0-2 nitrogens wherein said ring is substituted with
1-4 Re groups, wherein each Re group is as defined above and described
herein. In certain embodiments, Y is phenyl, pyridyl, or pyrimidinyl,
wherein each ring is substituted with 1-4 Re groups, wherein each Re is as
defined above and described herein. [00241]In some embodiments, Y is
selected from: ).1(N1(N(NN e -(Re)1_4-(rk )1-47-(R-)1_3--(R )1-3   wherein
each Re is as defined above and described herein. [00242] In other
embodiments, Y is a 5-membered heteroaryl ring having 1-3 



heteroatoms independently selected from nitrogen, oxygen, or sulfur,
wherein said ring is substituted with 1-3 Re groups, wherein each Re group
is as defined above and  described herein. In some embodiments, Y is a 5
membered partially unsaturated or aryl ring having 1-3 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, wherein said ring
is substituted with 1-4 Re groups, wherein each Re group is as defined
above and described herein. Exemplary such rings are isoxazolyl, oxazolyl,
thiazolyl, imidazolyl, pyrazolyl, pyrrolyl, furanyl, thienyl, triazole,
thiadiazole, and oxadiazole, wherein each ring is substituted with 1-3 Re
groups, wherein each Re group is as defined above and described herein. In
certain embodiments, Y is selected from: NN <<( N( N sj-k?\' z N Nz N
--/(Re)i-3-7fs(Re)1-2R (0 Re NN (Re)1_3(Re)1-2F-L=2/LL (Re)i -2 wherein
each R and Re is as defined above and described herein. [00243]In certain
embodiments, Y is an 8-10 membered bicyclic, saturated, 



partially unsaturated, or aryl ring having 0-3 heteroatoms independently
selected from nitrogen, oxygen, or sulfur, wherein said ring is substituted
with 1-4 Re groups, wherein Re is as defined above and described herein.
According to another aspect, Y is a 9-10 membered bicyclic, partially
unsaturated, or aryl ring having 1-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, wherein said ring is substituted with 1-4
Re groups, wherein Re is as defined above and described herein. Exemplary
such bicyclic rings include 2,3-dihydrobenzo[d]isothiazole, wherein said
ring is substituted with 1-4 Re groups, wherein Re is as defined above and
described herein. [00244] As defined generally above, each Re group is
independently selected from -Q-Z, oxo, NO2, halogen, CN, a suitable leaving
group, or C aliphatic optionally substituted with oxo, halogen, NO2, or CN,
wherein Q is a covalent bond or a bivalent  C 1_6 saturated or unsaturated,
straight or branched, hydrocarbon chain, wherein one or two methylene units
of Q are optionally and independently replaced by -N(R)-, -S-, - 0-,
-C(0)-, -0C(0)-, -C(0)0-, -SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-,
-N(R)S02-, or -SO2N(R)-; and Z is hydrogen or C1_6 aliphatic optionally
substituted with oxo, halogen, NO2, or CN. [00245]In certain embodiments,
Re is C1_6 aliphatic optionally substituted with oxo, halogen, NO2, or CN.
In other embodiments, Re is oxo, NO2, halogen, or CN. In some embodiments,
Re is -Q-Z, wherein Q is a covalent bond and Z is hydrogen (i.e., Re is
hydrogen). In other embodiments, Re is -Q-Z, wherein Q is a bivalent C1_6
saturated or unsaturated, straight or branched, hydrocarbon chain, wherein
one or two methylene units of Q are optionally and independently replaced
by -NR-, -NRC(0)-, - C(0)NR-, -S-, -0-, -C(0)-, -SO-, or -SO2-. In other
embodiments, Q is a bivalent C2-6 straight or branched, hydrocarbon chain
having at least one double bond, wherein one or two methylene units of Q
are optionally and independently replaced by -NR-, - NRC(0)-, -C(0)NR-,
-S-, -0-, -C(0)-, -SO-, or -SO2-. In certain embodiments, the Z moiety of
the Re group is hydrogen. In some embodiments, -Q-Z is -NHC(0)CH=CH2 or
-C(0)CH=CH2. 1002461 In certain embodiments, each Re is independently
selected from oxo, NO2, CN, fluoro, chloro, -NHC(0)CH=CH2, -C(0)CH=CH2,
-CH2CH=CH2, - C(0)0CH2C1, -C(0)0CH2F, -C(0)0CH2CN, -C(0)CH2C1, -C(0)CH2F, -
C(0)CH2CN, or -CH2C(0)CH3. 1002471In certain embodiments, Re is a suitable
leaving group, ie a group that is subject to nucleophilic displacement. A
"suitable leaving" is a chemical group that is readily displaced by a
desired incoming chemical moiety such as the thiol moiety of a cysteine of
interest. Suitable leaving groups are well known in the art, e.g., see,
"Advanced Organic Chemistry," Jerry March, 5th Ed., pp. 351-357, John Wiley
and Sons, N.Y. Such leaving groups include, but are not limited to,
halogen, alkoxy, sulphonyloxy, optionally substituted alkylsulphonyloxy,
optionally substituted alkenylsulfonyloxy, optionally substituted
arylsulfonyloxy, acyl, and diazonium moieties. Examples of suitable leaving
groups include chloro, iodo, bromo, fluoro, acetyl, methanesulfonyloxy
(mesyloxy), tosyloxy, triflyloxy, nitro-phenylsulfonyloxy (nosyloxy), and
bromo-phenylsulfonyloxy (brosyloxy). 43 



[00248] In certain embodiments, the following embodiments and combinations
of - L-Y apply: [00249](a) L is a bivalent C2-8 straight or branched,
hydrocarbon chain wherein L has at least one double bond and one or two
additional methylene units of L are optionally and independently replaced
by -NRC(0)-, -C(0)NR-, -N(R)S02-, - SO2N(R)-, -S-, -S(0)-, -SO2-, -0C(0)-,
-C(0)0-, cyclopropylene, -0-, -N(R)-, or - C(0)- ; and Y is hydrogen or
Ci_6 aliphatic optionally substituted with oxo, halogen, NO2, or CN; or
[00250](b) L is a bivalent C2-8 straight or branched, hydrocarbon chain
wherein L has at least one double bond and at least one methylene unit of L
is replaced by - C(0)-, -NRC(0)-, -C(0)NR-, -N(R)S02-, -SO2N(R)-, -S-,
-S(0)-, -SO2-, -0C(0)-, or -C(0)0-, and one or two additional methylene
units of L are optionally and independently replaced by cyclopropylene,
-0-, -N(R)-, or -C(0)-; and Y is hydrogen or C1.6 aliphatic optionally
substituted with oxo, halogen, NO2, or CN; or [00251](c) L is a bivalent
C2_8 straight or branched, hydrocarbon chain wherein L has at least one
double bond and at least one methylene unit of L is replaced by -C(0)-, and
one or two additional methylene units of L are optionally and independently
replaced by cyclopropylene, -0-, -N(R)-, or -C(0)-; and Y is hydrogen or
C1.6 aliphatic optionally substituted with oxo, halogen, NO2, or CN; or
[00252](d) L is a bivalent C2-8 straight or branched, hydrocarbon chain
wherein L has at least one double bond and at least one methylene unit of L
is replaced by - C(0)-; and Y is hydrogen or C1_6 aliphatic optionally
substituted with oxo, halogen, NO2, or CN; or [00253](e) L is a bivalent
C2.8 straight or branched, hydrocarbon chain wherein L has at least one
double bond and at least one methylene unit of L is replaced by -0C(0)-;
and Y is hydrogen or Ci_6 aliphatic optionally substituted with oxo,
halogen, NO2, or CN; or 1002541 (f)Lis-NRC(0)CH=CH-,-NRC(0)CH=CHCH2N(CH3)-,
-NRC(0)CH=CHCH20-,-CH2NRC(0)CH=CH-,-NRSO2CH=CH-,
NRSO2CH=CHCH2-,-NRC(0)(C=N2)-,-NRC(0)(C=N2)C(0)-, 



NRC(0)CH=CHCH2N(CF13)-,-NRSO2CH=CH-,-NRSO2CH=CHCH2-,-
NRC(0)CH=CHCH20-,-NRC(0)C(=CH2)CH2-,-CH2NRC(0)-,   CH2NRC(0)CH=CH-,
-CH2CH2NRC(0)-, or -CH2NRC(0)cyclopropylene-; wherein R is H or optionally
substituted C1_6 aliphatic; and Y is hydrogen or C1_6 aliphatic optionally
substituted with oxo, halogen, NO2, or CN; or 1002551
(g)Lis-NHC(0)CH=CH-,-NHC(0)CH=CHCH2N(CH3)-,
-NHC(0)CH=CHCH20-,-CH2NHC(0)CH=CH-,-NHSO2CH=CH-, -NHS
02CH=CHCH2-,-NHC(0)(C=N2)-,-NHC(0)(C=N2)C(0)-,  NHC(0)CH=CHCH2N(CH3)-,
-NHSO2CH=CH-, -NHSO2CH-CHCH2-, -
NHC(0)CH=CHCH20-,-NHC(0)C(=CH2)CH2-,-CH2NHC(0)-,  CH2NHC(0)CH=CH-,
-CH2CH2NHC(0)-, or -CH2NHC(0)cyclopropylene-; and Y is hydrogen or Ci_6
aliphatic optionally substituted with oxo, halogen, NO2, or CN; or
1002561(h) L is a bivalent C2_8 straight or branched, hydrocarbon chain
wherein L has at least one alkylidenyl double bond and at least one
methylene unit of L is replaced by -C(0)-, -NRC(0)-, -C(0)NR-, -N(R)S02-,
-SO2N(R)-, -S-, -S(0)-, -SO2-,  0C(0)-, or -C(0)0-, and one or two
additional methylene units of L are optionally and independently replaced
by cyclopropylene, -0-, -N(R)-, or -C(0)-; and Y is hydrogen or C1-6
aliphatic optionally substituted with oxo, halogen, NO2, or CN; or
[00257](i) L is a bivalent C2_8 straight or branched, hydrocarbon chain
wherein L has at least one triple bond and one or two additional methylene
units of L are optionally and independently replaced by -NRC(0)-, -C(0)NR-,
-N(R)S02-, - SO2N(R)-, -S-, -S(0)-, -SO2-, -0C(0)-, or -C(0)0-, and Y is
hydrogen or C1-6 aliphatic optionally substituted with oxo, halogen, NO2,
or CN; or [00258] (j) L is-CEECCH2N(isopropy1)-, -NHC(0)CECCH2CH2-, -CH2-
-C-aCCH20-, -CH2C(0)C.--C-, -C(0)CC-, or -CH20C(=0)CEC-; and Y is hydrogen
or C1_6 aliphatic optionally substituted with oxo, halogen, NO2, or CN; or
1002591 (k) L is a bivalent C2-8 straight or branched, hydrocarbon chain
wherein one methylene unit of L is replaced by cyclopropylene and one or
two additional methylene units of L are independently replaced by -NRC(0)-,
-C(0)NR-, -N(R)S02- , -SO2N(R)-, -S-, -S(0)-, -SO2-, -0C(0)-, or -C(0)0-;
and Y is hydrogen or C1-6 aliphatic optionally substituted with oxo,
halogen, NO2, or CN; or [00260](1) L is a covalent bond and Y is selected
from: 



[00261](i) CI-6 alkyl substituted with oxo, halogen, NO2, or CN;   [00262]
or CN; or [00263] or CN; or [002641 (ii) C2-6 alkenyl optionally
substituted with oxo, halogen, NO2, (iii) C2-6 aLkynyl optionally
substituted with oxo, halogen, NO2, (iv) a saturated 3-4 membered
heterocyclic ring having 1  heteroatom selected from oxygen or nitrogen
wherein said ring is substituted with 1-2 Re groups, wherein each Re is as
defined above and described herein; or [00265](v) a saturated 5-6 membered
heterocyclic ring having 1-2 heteroatom selected from oxygen or nitrogen
wherein said ring is substituted with 1-4 Re groups, wherein each Re is as
defined above and described herein; or 



(Re)i-2(Re)1 -2 NQZNR ch(4\ [00266](vi)1-291-2 , or1-2 , wherein each R, Q,
Z, and Re is as defined above and described herein; or 1002671(vii) a
saturated 3-6 membered carbocyclic ring, wherein said ring is substituted
with 1-4 Re groups, wherein each Re is as defined above and described
herein; or [00268](viii) a partially unsaturated 3-6 membered monocyclic
ring having 0-3 heteroatoms independently selected from nitrogen, oxygen,
or sulfur, wherein said ring is substituted with 1-4 Re groups, wherein
each Re is as defined above and described herein; or [00269](ix) a
partially unsaturated 3-6 membered carbocyclic ring, wherein said ring is
substituted with 1-4 Re groups, wherein each Re is as defined above and
described herein; or 0-3 [00270](x)( Re) 1-2, wherein each Re is as defined
above and described herein; or [00271](xi) a partially unsaturated 4-6
membered heterocyclic ring 



having 1-2 heteroatoms independently selected from nitrogen, oxygen, or
sulfur, wherein said ring is substituted with 1-4 Re groups, wherein each
Re is as defined above and described herein; or (Re)i-2 wherein each R and
Re is as defined above and described herein; or [00273](xiii) a 6-membered
aromatic ring having 0-2 nitrogens wherein said ring is substituted with
1-4 Re groups, wherein each Re group is as defined above and described
herein; or [00274](X/V) rrN11N N -(R)14-(Re)14-,-(Re)1_3-(Re)1_3 N wherein
each Re is as defined above and described herein; or [00275](xv) a
5-membered heteroaryl ring having 1-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, wherein said ring is substituted with 1-3
Re groups, wherein each Re group is as defined above and described herein;
or (<  (XVO sif(Re)1-3(Re )1-2.-7-\_71--(Re)i -2 



C  rv si?J"'" N/N e ----4N(Re)1_2    zO, 5 (c"'N S, (s( N -37-(Re)1-2 



wherein each R and Re is as defined above and described herein; or
[00276](xvii) an 8-10 membered bicyclic, saturated, partially unsaturated,
or aryl ring having 0-3 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, wherein said ring is substituted with 1-4 Re groups,
wherein Re is as defined above and described herein; [00277](m) L is -C(0)-
and Y is selected from: 1002781(1) Ci_6 alkyl substituted with oxo,
halogen, NO2, or CN; or [00279](ii) C2,6 alkenyl optionally substituted
with oxo, halogen, NO2, or CN; or [00280](iii) C2,6 alkynyl optionally
substituted with oxo, halogen, NO2, or CN; or [00281](iv) a saturated 3-4
membered heterocyclic ring having 1 heteroatom selected from oxygen or
nitrogen wherein said ring is substituted with 1-2 Re groups, wherein each
Re is as defined above and described herein; or 1002821(v) a saturated 5-6
membered heterocyclic ring having 1-2 heteroatom selected from oxygen or
nitrogen wherein said ring is substituted with 1-4 Re groups, wherein each
Re is as defined above and described herein; or (Re)i-2(Re)i-2 



Q-Z [00283]1-241-2 , or1-2 , wherein each R, Q, Z, and Re is as defined
above and described herein; or  WO 2011/034907PCT/US2010/048916
[00284](vii) a saturated 3-6 membered carbocyclic ring, wherein said ring
is substituted with 1-4 Re groups, wherein each Re is as defined above and
described herein; or 1002851(viii) a partially unsaturated 3-6 membered
monocyclic ring having 0-3 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, wherein said ring is substituted with 1-4 Re
groups, wherein each Re is as defined above and described herein; or
[00286](ix) a partially unsaturated 3-6 membered carbocyclic ring, wherein
said ring is substituted with 1-4 Re groups, wherein each Re is as defined
above and described herein;  0-3 [00287](x), wherein each Re is as defined
above and 



described herein; or [00288](xi) a partially unsaturated 4-6 membered
heterocyclic ring having 1-2 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, wherein said ring is substituted with 1-4 Re
groups, wherein each Re is as defined above and described herein; or
[00289]  0 NR (11-(j1- )  2 (Re)i-2(Re)1-2or   (Re)1-2 wherein each R and
Re is as defined above and described herein; or 



1002901(xiii) a 6-membered aromatic ring having 0-2 nitrogens wherein said
ring is substituted with 1-4 Re groups, wherein each Re group is as defined
above and described herein; or  WO 2011/034907PCT/US2010/048916
[00291](xiv) INI. E(Re)1 5 fi--..'.5 -1-- -(R8)1-4--7-(R8)14 N-"F(Re)i-3
-Ii-t2L(Re)1-3 -1111- LI_3 N wherein each Re is as defined above and
described herein; or 1002921(xv) a 5-membered heteroaryl ring having 1-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur,
wherein said ring is substituted with 1-3 Re groups, wherein each Re group
is as defined above and described herein; or (xvi) 



((ec,(NN 1-(Re)i-3(R )1-2  (NN -irRe    0 5( ?1:71-(Re)1_3 00" c'1(N
---(Re)1-2  N 



s(s, ( R8)1-2 S, ( N Re wherein each R and Re is as defined above and
described herein; or [00293](xvii) an 8-10 membered bicyclic, saturated,
partially unsaturated, or aryl ring having 0-3 heteroatoms independently
selected from nitrogen, oxygen, or sulfur, wherein said ring is substituted
with 1-4 Re groups, wherein Re is as defined above and described herein;
[00294](n)_L is -N(R)C(0)- and Y is selected from:  WO
2011/034907PCT/US2010/048916 [00295](i) C1_6 alkyl substituted with oxo,
halogen, NO2, or CN; or [00296](ii) C2.6 alkenyl optionally substituted
with oxo, halogen, NO2, or CN; or [00297](iii) C2_6 alkynyl optionally
substituted with oxo, halogen, NO2, or CN; or 



[00298](iv) a saturated 3-4 membered heterocyclic ring having 1 heteroatom
selected from oxygen or nitrogen wherein said ring is substituted with 1-2
Re groups, wherein each Re is as defined above and described herein; or
[00299](v) a saturated 5-6 membered heterocyclic ring having 1-2 heteroatom
selected from oxygen or nitrogen wherein said ring is substituted with 1-4
Re groups, wherein each Re is as defined above and described herein; or
(Re)i-2(Re)1-2 Q-Z'NNRc\rNN [00300](vi) 61-25T( 61- , or 2\41-2 , wherein
each R, Q, Z, and Re is as defined above and described herein; or
[00301](vii) a saturated 3-6 membered carbocyclic ring, wherein said ring
is substituted with 1-4 Re groups, wherein each Re is as defined above and
described herein; or [00302](viii) a partially unsaturated 3-6 membered
monocyclic ring having 0-3 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, wherein said ring is substituted with 1-4 Re
groups, wherein each Re is as defined above and described herein; or
[00303](ix) a partially unsaturated 3-6 membered carbocyclic ring, wherein
said ring is substituted with 1-4 Re groups, wherein each Re is as defined
above and described herein; 



0-3 [00304](x) 2, wherein each Re is as defined above and described herein;
or [00305](xi) a partially unsaturated 4-6 membered heterocyclic ring
having 1-2 heteroatoms independently selected from nitrogen, oxygen, or
sulfur,  wherein said ring is substituted with 1-4 Re groups, wherein each
Re is as defined above and described herein; or     (Re)1-2 wherein each R
and Re is as defined above and described herein; or [00307](xiii) a
6-membered aromatic ring having 0-2 nitrogens wherein 



said ring is substituted with 1-4 Re groups, wherein each Re group is as
defined above and described herein; or [00308](xiv) r  N, -7-(Fr)1-(Re)i-3
wherein each Re is as defined above and described herein; or [00309](xv) a
5-membered heteroaryl ring having 1-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, wherein said ring is substituted with 1-3
Re groups, wherein each Re group is as defined above and described herein;
or  c."(NN   (e (R )1-2 (,S,N 



T?71--i Re wherein each R and Re is as defined above and described herein;
or [00310](xvii) an 8-10 membered bicyclic, saturated, partially
unsaturated, or aryl ring having 0-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, wherein said ring is substituted with 1-4
Re groups, wherein Re is as defined above and described herein; [00311](o)
L is a bivalent Ci_g saturated or unsaturated, straight or branched,
hydrocarbon chain; and Y is selected from:  [00312] [00313] or CN; or
[00314] or CN; or [00315] (i)  Ci_6 alkyl substituted with oxo, halogen,
NO2, or CN; (ii) C2,6 alkenyl optionally substituted with oxo, halogen,
NO2, (iii) C2_6 alkynyl optionally substituted with oxo, halogen, NO2, (iv)
a saturated 3-4 membered heterocyclic ring having 1  heteroatom selected
from oxygen or nitrogen wherein said ring is substituted with 1-2 Re
groups, wherein each Re is as defined above and described herein; or 



[00316](v) a saturated 5-6 membered heterocyclic ring having 1-2 heteroatom
selected from oxygen or nitrogen wherein said ring is substituted with 1-4
Re groups, wherein each Re is as defined above and described herein; or
(Re)i-2 Q-Z (\'NNR [00317](vi)1-2,1-2 , or1-2 , wherein each R, Q, Z, and
Re is as defined above and described herein; or  WO
2011/034907PCT/US2010/048916 [00318](vii) a saturated 3-6 membered
carbocyclic ring, wherein said ring is substituted with 1-4 Re groups,
wherein each Re is as defined above and described herein; or [00319](viii)
a partially unsaturated 3-6 membered monocyclic ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, wherein said ring
is substituted with 1-4 Re groups, wherein each Re is as defined above and
described herein; or [00320](ix) a partially unsaturated 3-6 membered
carbocyclic ring, wherein said ring is substituted with 1-4 Re groups,
wherein each Re is as defined above and described herein; 



0-3 [00321](x), wherein each Re is as defined above and described herein;
or [00322](xi) a partially unsaturated 4-6 membered heterocyclic ring
having 1-2 heteroatoms independently selected from nitrogen, oxygen, or
sulfur, wherein said ring is substituted with 1-4 Re groups, wherein each
Re is as defined above and described herein; or [00323](xii) 0  0 NR 1-21-2
(Re)1-2(Re)1-2or    



wherein each R and Re is as defined above and described herein; or
1003241(xiii) a 6-membered aromatic ring having 0-2 nitrogens wherein said
ring is substituted with 1-4 Re groups, wherein each Re group is as defined
above and described herein; or  [00325] (fr( 1'1se N,
--(FT3)14-(Re)1_4-(Re)1_3 wherein each Re is as defined above and described
herein; or [00326](xv) a 5-membered heteroaryl ring having 1-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, wherein said ring
is substituted with 1-3 Re groups, wherein each Re group is as defined
above and described herein; or [00327](xvi) N, ( N 



(N: (Re)i-3 (e (R )1-2 cs(NN     N =7:21 Re  S, ( N e)i-2  



< .--\L_Z(Re)1-2   ,S, N ni-2-%Re wherein each R and Re is as defined above
and described herein; or [00328](xvii) an 8-10 membered bicyclic,
saturated, partially  unsaturated, or aryl ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, wherein said ring
is substituted with 1-4 Re groups, wherein Re is as defined above and
described herein;  WO 2011/034907PCT/US2010/048916 [00329](p) L is a
covalent bond, -CH2-, -NH-, -C(0)-, -CH2NH-, -NHCH2-, - 



NHC(0)-, -NHC(0)CH20C(0)-, -CH2NHC(0)-, -NH SO2-, -NHSO2CH2-,
-NHC(0)CH20C(0)-, or -SO2NH-; and Y is selected from: [00330](i) Ci..6
alkyl substituted with oxo, halogen, NO2, or CN; or [00331](ii) C2-6
alkenyl optionally substituted with oxo, halogen, NO2, or CN; or
[00332](iii) C2_6 alkynyl optionally substituted with oxo, halogen, NO2, or
CN; or [00333](iv) a saturated 3-4 membered heterocyclic ring having 1
heteroatom selected from oxygen or nitrogen wherein said ring is
substituted with 1-2 Re groups, wherein each Re is as defined above and
described herein; or [00334](v) a saturated 5-6 membered heterocyclic ring
having 1-2 heteroatom selected from oxygen or nitrogen wherein said ring is
substituted with 1-4 Re groups, wherein each Re is as defined above and
described herein; or (Re)i-2(Re)i-2 N Q-Z 0>C-XNR 1-21-21-2 , or, wherein
each R, Q, Z, and Re is as defined above and described herein; or 



[00335](vii) a saturated 3-6 membered carbocyclic ring, wherein said ring
is substituted with 1-4 Re groups, wherein each Re is as defined above and
described herein; or [00336](viii) a partially unsaturated 3-6 membered
monocyclic ring having 0-3 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, wherein said ring is substituted with 1-4 Re
groups, wherein each Re is as defined above and described herein; or
[00337](ix) a partially unsaturated 3-6 membered carbocyclic ring, wherein
said ring is substituted with 1-4 Re groups, wherein each Re is as defined
above and described herein; 0-3 1-2 [00338](x), wherein each Re is as
defined above and described herein; or WO 2011/034907PCT/US2010/048916
[00339](xi) a partially unsaturated 4-6 membered heterocyclic ring having
1-2 heteroatoms independently selected from nitrogen, oxygen, or sulfur,
wherein said ring is substituted with 1-4 Re groups, wherein each Re is as
defined above and described herein; or [00340](xii) 0 



00 AO ANR
("1-01-2 (Re)1-2(Re)1-2or    (Re)1-2 wherein each R and Re is as defined
above and described herein; or [00341](xiii) a 6-membered aromatic ring
having 0-2 nitrogens wherein said ring is substituted with 1-4 Re groups,
wherein each Re group is as defined above and described herein; or
[00342](xiv) s(N4.1ITN /me\5 ri -7(R8)14--(rk-)14-r(R-)1-3)1-3 ?T'/1-3 



LN wherein each Re is as defined above and described herein; or [00343](xv)
a 5-membered heteroaryl ring having 1-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, wherein said ring is substituted with 1-3
Re groups, wherein each Re group is as defined above and described herein;
or RR NN <'e 7  [00344](vi)Ir(Re)1-3-?'___I,',i (R )1-2 x c      



[00345] [00346] [00347] NaV1,sfij'' N e (Re)i-2e)1-2N-li R 00, 0 ss (( N
7j-2 (Re)i-2 N Re 



e)i-3,S, (( -7/-(Re)1-2  (N Re wherein each R and Re is as defined above
and described herein; or [00348](xvii) an 8-10 membered bicyclic,
saturated, partially unsaturated, or aryl ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, wherein said ring
is substituted with 1-4 Re groups, wherein Re is as defined above and
described herein.        In certain embodiments, the Y group is selected
from those set forth in Table 3, below, wherein each wavy line indicates
the point of attachment to the rest of the molecule.  rr Me N SS Ittill 0 
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hhhijikkk     111MMMrinn000PPP       0 eeeefjffgggghhhhjiji  



kkkkMM111Mnnnn    vvvvwwwwxxxx 0Me N, Me aaaaabbbbbccccc  wherein each Re
group depicted in Table 2 is independently selected from halogen. In
certain embodiments, RI is -CEL--CH, -CECCH2NH(isopropyl),
-NHC(0)CEECCH2CH3, -CH2-CC-CH3, -CECCH2OH, -CH2C(0)CECH, - C(0)C-E-CH, or
-CH20C(=0)CECH. In some embodiments, RI is selected from - NHC(0)CH=CH2,
-NHC(0)CH=CHCH2N(CH3)2, or -CH2NHC(0)CH=CH2. [003491In certain embodiments,
RI is selected from those set forth in Table 4, below, wherein each wavy
line indicates the point of attachment to the rest of the molecule. 



Table 4: Exemplary RI Groups  WO 2011/034907PCT/US2010/048916 Et0 00 N 00Et
aabbccdd     N Re N 



Re N Re ,sss'Re N N N Re   wW HN-N     
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rrrSSStttUU UVP',    CH3 N )1N 'CH3NN 'CH3 )Z?-' N LA-13 CH3CH2CH3CH2CH=CH2
JJJJJkkkkk  , oo  MMMMMnnnnn00000PPPPPqqqqq   



rrrrrwitUUUUU    aaaaaabbbbbb     U1111JJJJJJkkkkkk111111 mmmmmmnnnnnn  WO
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000000PPPPPPtiqqqqgrrrrrrssssss 00 F0 IF 1\1/ OMe
uuuuuuvvvvvvwwwwwworxxxxxx wherein each Re is independently a suitable
leaving group, NO2, CN, or oxo. B.ZAP70 Inhibitors [00350]In one aspect,
the invention is a compound of formula I-a, I-b or I-c: or a
pharmaceutically acceptable salt thereof, wherein: [00351] each of Ra Rb,
Rc, Rd, and Rf are independently selected from R, OR, halogen, -CF3, -CN,
-C----=C-R or -C(0)NHRz; [00352] Rg is selected from R, OR, halogen, -CF3
and a 5-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring containing 0-3 heteroatoms independently selected
from the group consisting of nitrogen, oxygen, and sulfur that is
optionally substituted with R, OR, halogen or 1003531each R is
independently hydrogen, lower alkyl, lower haloalkyl or lower cycloalkyl;
[00354]each Rz is independently hydrogen, aliphatic or aryl; [00355] X1 is
-NH-C(0)- or -C(0)-NH-; 



WO 2011/034907PCT/US2010/048916  [00356]Ring A is a 4-10 membered
monocyclic or bicyclic, saturated, partially unsaturated, or aryl ring
containing 0-3 heteroatoms independently selected from the group consisting
of nitrogen, oxygen, and sulfur; and [00357] R1 is -L-Y. The group -L-Y is
as described herein in the detailed description of the warheads. [00358]In
some embodiments, Rb is bonded to the 5 position of the pyrimidinyl ring,
and the compound is of formula I-d, I-e or I-f.    [00359]In some
embodiments of compound of formula I-a, I-b, I-c, I-d, I-e or I-f, Ring A
is selected from the group consisting of: R1 R1 



Rg Ri RgrN*Ri  Rf R1 Rg- ' Rf and R  WO 2011/034907PCT/US2010/048916
1003601In particular embodiments, RI is characterized in that the -L-Y
moiety is capable of covalently binding to Cys 346 of ZAP70, thereby
irreversibly inhibiting the enzyme.   



C.FLT3 Inhibitors [00362]In another aspect, the invention is a compound of
formula II-a, II-b, II-c or II-d:  WO 2011/034907PCT/US2010/048916 II-c
II-d or a pharmaceutically acceptable salt thereof, wherein: 1003631 Wy is
N or C-Rb; [00364] W is N or CH; 



[00365] X is NH, CH2, 0 or S; [00366] each of Ra and Rb are independently
selected from R, OR, halogen, -CF3, - CN,-NRxRy, or -C(0)NHRz; [00367]each
R, Rx and Ry is independently hydrogen, lower alkyl, lower haloalkyl, or
lower cycloalkyl; [00368]each Rz is independently hydrogen, aliphatic, or
aryl; [00369]Z is hydrogen or a solubilizing group;  1003701 Ring A is a
4-10 membered monocyclic or bicyclic, saturated, partially unsaturated, or
aryl ring containing 0-3 heteroatoms independently selected from the group
consisting of nitrogen, oxygen, and sulfur; [00371]R1 or R1' is -L-Y, with
the proviso that when R1 is -L-Y, RI, is R, OR, halogen, -CF3, -CN,
-C-=-C-R or -C(0)NHRz, and when RI, is -L-Y, R1 is R, OR, halogen, -CF3,
-CN, -CF-2C-R or -C(0)NHRz. The group -L-Y is as described herein in the
detailed description of the warheads. [00372] In some embodiments, the
compound is of Formula II-a, II-b, H-c or H-d, and Z is methoxypropylamino,
dimethyl amino or is selected from the group consisting of Rd    



o Rd /?              



`Nand _ruAr-u        wherein Rd is hydrogen, R, OR, halogen, -CF3,-CN,
-C-=C-R or -C(0)NHR [00373] In certain embodiments, the compound is of
Formula II-c or II-d, A is selected from the group consisting of: RfRf 



/VR1  z. and Ring     wherein W" and W' are independently nitrogen or
carbon atoms. In these embodiments, Z is methoxypropylamino, dimethyl amino
or is selected from the group consisting of      and; 



wherein Rd is hydrogen, R, OR, halogen, -CF3, -CN, -CE---C-R or -C(0)NHRz.
[00374]In certain embodiments, R1 is characterized in that the -L-Y moiety
is capable of covalently binding to a Cys2 residue in a protein kinase
selected from FLT3 (Cys 828) and MEK1 (Cys 207), thereby irreversibly
inhibiting the enzyme. In particular embodiments, R1 is characterized in
that the -L-Y moiety is capable of covalently binding to Cys 828 of FLT3,
thereby irreversibly inhibiting the enzyme. [00375] Exemplary FLT3
inhibitors  CN HN S0 N S N 11-2  N CN 



HN S0 NN N     HN fCN  S N S N 11-13   HNS\ CN OH N 



CN S 11-14  HN S0 I N N    11-16    



11-1711-18 "---"-NN0 11-2111-22   CN HNS II \---CN HN S0 N  NON  11-2311-24
N--) 



\ r ru CN HNSH IHNS---=----\ )NNN )'NN /N ..--:-,-.  I0I NN 0NN 0
11-2711-28    N )1_CN HNS 



)(-NCN HNS    CN HN S0HN N1)*--N NN 11-4311-44  HNHN -N    HN-NHN -N 



HN-NHN-N    HN-NHN-N    HN-NHN-N    11-6911-70 HN-N 



HN --N HN-N HN N  N N 0 11-79  HN-N HN0-N AN N 0 11-78 HN-N HHN N 



N 0 N N 0 11-80   HN -N HN-N  H NCNHN N    OH I A, S-N N 0N 0 



11-82      HNHN -N    HN-N  HN-N 11-107  



HN-N 11-106    II-123     D.PLK Inhibitors [00376]In some aspects the
invention is a compound of Formula III R1 RaX 



WyW Z N III Rb or a pharmaceutically acceptable salt thereof, wherein
1003771 Ra and Rb are independently selected from hydrogen, R, OR, halogen,
- CF3, -CN,-NRxRy, or -C(0)NRxRz;  [003781 each R, Rx and Ry is
independently hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl;
[003791each Rz is independently hydrogen, aliphatic, or aryl; 1003801X a
bivalent C1_8 saturated or unsaturated, straight or branched, hydrocarbon
chain, wherein one, two, or three methylene units of L are optionally and
independently replaced by cyclopropylene, -NR-, -N(R)C(0)-, -C(0)N(R)-, -
N(R)S02-, -SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-,
-C(=S)-, - C(=NR)-, -N=N-, or -C(=N2)-; [003811 Z is hydrogen, lower alkyl
or a 5 or 6 membered saturated, partially unsaturated or aromatic ring that
contains 0-3 heteroatoms selected from N, S and 0, and contains 0-3
substituents selected from the group consisting of oxo, lower alkyl, -
0-lower alkyl, a halogen, and -CF3; 1003821 W and Wi are independently N or
CH; [003831 Wy is N or C-Rc 



[003841 Re is R, OR, halogen, -CF3, -CN, -CC-R, -NRxRy, -C(0)Rx or -
C(0)NRxRz; [00385]R1 is -L-Y; [003861 or Rc and R1 taken together with the
atoms to which they are bonded form a 5 or 6 membered partially unsaturated
or aromatic ring that contains 0-3 heteroatoms selected from N, S and 0,
and is substituted with -L-Y and up to two other substituents selected from
the group consisting of oxo, lower alkyl, -0-lower alkyl, a halogen, and
-CF3. [00387] The group -L-Y is as described herein in the detailed
description of warheads. [003881 In some embodiments, Wy is N-Rc, W is CH
and Wi is N. 100389] In some embodiments, Wy is N-Rc, and Rc and R1 are
taken together to form  [00390] wherein R' is hydrogen, lower alkyl or a
3-10 membered monocyclic or bicyclic, saturated, partially unsaturated, or
aryl ring having 0-3 heteroatoms independently selected from nitrogen,
oxygen, and sulfur. [00391] In any embodiments of the compounds of formula
III, Z can be Rf 2412   Rd  



wherein W2 and W3 are independently CH or N, and Rf and Rd are
independently hydrogen; R, OR, halogen, -CF3, -CN, -CEEC-R, -NRxRy, -C(0)Rx
or -C(0)NRxRz;. [00392] In certain embodiments, R1 is characterized in that
the -L-Y moiety is capable of covalently binding to a Cys4 residue in a
protein kinase selected from PLK1 (Cys 67), PLK2 (Cys 96) and PLK3 (Cys
76), thereby irreversibly inhibiting the enzyme. In particular embodiments,
R1 is characterized in that the -L-Y moiety is capable of covalently
binding to Cys96 of PLK1, thereby irreversibly inhibiting the enzyme.
[00393] Exemplary PLK Inhibitors   OMe 111-3 111-4    111-5OMe  NC 



OMe 111-7    111-14111-15 cI    OMe  OMe 111-24   



OMe 111-23 OMe 111-25      Cl yoco HN"HN  WO 2011/034907PCT/US2010/048916
E.FAK Inhibitors 



1003941 In another aspect, the invention is a compound of formula IV: NH Rc
Rb IV or a physiologically acceptable salt thereof, wherein [00395] Ra, Rb
and Re are independently selected from R, OR, halogen, -CF3, - CN,-NRxRy,
or -C(0)NRxRz; [00396] each R, Rx and Ry is independently hydrogen, lower
alkyl, lower haloalkyl, or lower cycloalkyl; [00397]  each Rz is
independently hydrogen, aliphatic, or aryl; 



[00398]  R' is   Rv  Rd        



"-jar[00399]W is CH or N; [00400]  Rd is hydrogen, lower alkyl, -0-lower
alkyl, -CF3,or a halogen; [00401]  Rv is -C(0)NRxRy, -N(Rx)C(0)Rz;
-S(0)2NRxRy, or -N(Rx)S(0)2Rz; [00402]  R1 is -T-L-Y; or [00403]  Ra and R1
taken together with the intervening carbon atoms to which they  



are bonded form a 5 or 6 membered partially unsaturated or aromatic ring
that contains 0-3 heteroatoms selected from N, S and 0, and is substituted
with -L-Y and 95  up to two other substituents selected from the group
consisting of oxo, lower alkyl, - 0-lower alkyl, a halogen, and -CF3.
[00404]T is absent or a 3-10 membered monocyclic or bicyclic, saturated,
partially unsaturated, or aryl ring having 0-3 heteroatoms independently
selected from nitrogen, oxygen and sulfur, and wherein said ring is
optionally substituted with 1-4 Re groups; [00405] each Re is independently
selected from -Q-Z, OH, oxo, NO2, halogen, CN, a suitable leaving group, or
a Ci_6 aliphatic optionally substituted with oxo, halogen, NO2, or CN,
wherein: [00406]Q is a covalent bond or a bivalent C1_6 saturated or
unsaturated, straight or branched, hydrocarbon chain, wherein one or two
methylene units of Q are optionally and independently replaced by -N(R)-,
-S-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-,
-N(R)S02-, or -SO2N(R)-; and [00407]Z is hydrogen or C1_6 aliphatic
optionally substituted with oxo, halogen, NO2, or CN. [00408] The group
-L-Y is as described herein in the detailed description of the warheads.
[00409] In some embodiments, Ra and R1 are taken together to form  [00410] 



[00411] In some embodiments the FAK inhibitor a compound of formula IVa: NH
Rb IVa or a physiologically acceptable salt thereof, wherein [00412]Ring A
is a 5 or 6 membered partially unsaturated or aromatic ring that contains
0-3 heteroatoms selected from N, S and 0, and is substituted with -L-Y and
up to two other substituents selected from the group consisting of oxo,
lower alkyl, - 0-lower alkyl, a halogen, and -CF3;  WO
2011/034907PCT/US2010/048916  [00413]Ra, Rb, Rc, R1 and R' are as described
for formula IV. [00414] In other embodiments, the FAK inhibitor is a
compound of formula IVb: 



R1    Rb IVb or a physiologically acceptable salt thereof, wherein [00415]
Rf is selected from R, OR, halogen, -CF3, -CN,-NRxRy, or - C(0)NRxRz;
[00416] each R, Rx and Ry is independently hydrogen, lower alkyl, lower
haloalkyl, or lower cycloalkyl; [00417]each Rz is independently hydrogen,
aliphatic, or aryl; [00418] Ring A and Ring B are independently a 5 or 6
membered saturated, partially unsaturated or aromatic ring that contains
0-3 heteroatoms selected from N, S and 0; [00419]L2 is a absent, a covalent
bond, a bivalent Ci_8 saturated or unsaturated, straight or branched,
hydrocarbon chain, wherein one, two, or three methylene units of L are
optionally and independently replaced by cyclopropylene, -NR-, -N(R)C(0)- ,
-C(0)N(R)-, -N(R)S02-, -SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-,
- SO2-, -C(=NR)-, -N=N-, or -C(=N2)-. When L2 is absent, Ring A and Ring B
are fused or joined through a Spiro atom. [00420] Ra, Rb, Re, and R' are as
described for formula IV. 



[00421]R1 is -L-Y; and -L-Y is as described herein in the detailed
description of the warheads. [00422] In some embodiments, Rings A and B are
independently piperidine, tetrahydropyran, tetrahydrothiopy ran,
piperazine, dioxane, dithiane, morpholine, pyrrolidine, tetrahydrofuran,
tetrahydrothiophene , benzene, pyridine, pyrrole, thiophene.  1004231
Exemplary FAK inhibitors  NH    H OMe IV-6     



WO 2011/034907PCT/US2010/048916  F.JAK3 Inhibitors 1004241 In another
aspect, the invention is a compound of formula V R1,,,,N,,,,,,
Ri'......................00,00,...---..../ NCN 1 Rd  Ra Rf
N\-.---------\\,Rb 



I2 N NH or a physiologically acceptable salt thereof, wherein  103  [00425]
Ra, Rb, Re, Rd, and Rf are independently selected from R, OR, halogen and
-CF3; [00426]each R is independently hydrogen, C1-C6 alkyl, C1-C6 alkenyl,
C1-C6 alkynl, or lower haloalkyl; [00427]R1 or R1' is -L-Y, with the
proviso that when R1 is -L-Y, R1' is hydrogen or lower alkyl, and when R1'
is -L-Y, R1 is hydrogen or lower alkyl. [00428]The group -L-Y is as
described herein in the detailed description of the warheads. [00429] In
some embodiments, Ra Rb, Re, Rd and Rf are each hydrogen. In particular
embodiments R1 is -L-Y. 



[00430]In certain embodiments, R1 is characterized in that the -L-Y moiety
is capable of covalently binding to a Cys909 in JAK3, thereby irreversibly
inhibiting the enzyme.  [00431] Exemplary JAK-3 Inhibitors    WO
2011/034907PCT/US2010/048916    V-12 G.INK Inhibitors 1.Formula VI 1004321
In other aspects, the invention is a compound of Formula VI 



Rf      Rd HN--1                     VI or a physiologically acceptable
salt thereof, wherein  1004331 Ra, Rb, Rc, Rd and Rf are independently
selected from R, OR, halogen, - CF3, -CN,-NRxRy, and -C(0)NHRz; 1004341
each R, Rx and Ry is independently hydrogen, lower alkyl, lower haloalkyl,
or lower cycloalkyl; 



1004351each Rz is independently hydrogen, aliphatic, or aryl; [004361Ring A
is a 3-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring containing 0-3 heteroatoms independently selected
from the group consisting of nitrogen, oxygen, and sulfur; 1004371X is a
bond or a bivalent C1-C6 saturated or unsaturated, straight or branched
hydrocarbon chain wherein optionally one, two or three methylene units of
the hydrocarbon chain are independently replaced by -NR-, -0-, -C(0)-,
-0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=--NR)-, -N=N-, or -C(=N2)-; 1004381
X1 is a bond or is a bivalent 3-10 membered monocyclic or bicyclic,
saturated, partially unsaturated, or aryl ring containing 0-3 heteroatoms
independently selected from the group consisting of nitrogen, oxygen, and
sulfur; [00439]R1 is -L-Y. The group -L-Y is as described herein in the
detailed description of the warheads. 1004401 In some embodiments, X1 is a
bivalent six member ring wherein R1 is bonded para to the ring atom that is
bonded to X. In particular examples of this embodiment, Xi is       



1004411 Wherein * indicates the point of attachment to X and ** indicates
the point of attachment to RI. [004421 In some embodiments, X and Xi are
both a bond and Ring A is  WO 2011/034907PCT/US2010/048916  [004431In
certain embodiments, R1 is characterized in that the -L-Y moiety is capable
of covalently binding to a Cys5 residue in a protein kinase selected from
NM (Cys 116), .INK2 (Cys 116), and JNK3 (Cys 154), thereby irreversibly
inhibiting the enzyme. In particular embodiments, R1 is characterized in
that the -L-Y moiety is capable of covalently binding to Cys 116 of JNKI.,
thereby irreversibly inhibiting the enzyme. [00444] Exemplary JNK
Inhibitors of Formula VI    WO 2011/034907PCT/US2010/048916  0 NN H 



NH  0    NH 2.Formula VII    / Rb.-----, R"VII  



or a pharmaceutically acceptable salt thereof, wherein [00446]n is one,
two, or three; [00447] Ra, Rb, Re and Rd are independently selected from R,
OR, halogen, -CF3, -CN,-NRxRy, and -C(0)NHRz; [00448] each R, Rx and Ry is
independently hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl;
[00449]each Rz is independently hydrogen, aliphatic, or aryl; [00450] R'and
R" are independently hydrogen or halogen; [00451]X is a bond, or is
selected from the group consisting of       [00452] [00453] 



[00454] X1 is 0, NH or S; W is CH2 or NH; R1 is -L-Y. The group -L-Y is as
described herein in the detailed  description of the warheads. [00455] In
some embodiments, Ra, Rb and Re are hydrogen, Rd is methyl, and X is  WO
2011/034907    PCT/US2010/048916     



[00456]In certain embodiments, R1 is characterized in that the -L-Y moiety
is capable of covalently binding to a Cys5 residue in a protein kinase
selected from JNK1 (Cys 116), JNK2 (Cys 116), and JNK3 (Cys 154), thereby
irreversibly inhibiting the enzyme. In particular embodiments, R1 is
characterized in that the -L-Y moiety is capable of covalently binding to
Cys 116 of JNK1, thereby irreversibly inhibiting the enzyme. 1004571
Exemplary INK Inhibitors of Formula VII   CI       CI  



3.Formula VIII  [00458] In another aspect, the invention is a compound of
formula VIII R1 Z2 (CH2)n1NRxRy zi(CH2)ri VIII or a pharmaceutically
acceptable salt thereof, wherein [00459]n and ni are independently zero,
one, two, three or four; [00460] Ra, Rb, and Rc are independently selected
from R, OR, halogen, -CF3, - CN,-NRxRy, and -C(0)NHRz; [00461] each R, Rx
and Ry is independently hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl; [00462]each Rz is independently hydrogen, aliphatic, or aryl;
[00463]R' is halogen; [00464] X1 and Zi are independently -N(Ry)-C(0)-,
-C(0)-N(Ry)-; 



[004651 Z2 is a bond or a 4 to 10 membered monocyclic or bicyclic,
saturated, partially unsaturated or aryl ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen and sulfur; [00466] RI is
-L-Y. The group -L-Y is as described herein in the detailed description of
the warheads. [00467] In some embodiments, R' is chloro and Ra, Rb and Rc
are each hydrogen. 1004681 In some embodiments, X1 is -N(Ry)-C(0)-, n is
three, and Ry and Rz are both methyl. In additional embodiments, Z1 is
-C(0)-N(Ry)-, n1 is zero, and Z2 is a  5 or 6 membered monocyclic saturated
or aryl ring having 0-3 heteroatoms independently selected from nitrogen,
oxygen and sulfur. In alternative embodiments, Zt is -C(0)-NRY)-, and Z2 is
a bond. [00469]In certain embodiments, R1 is characterized in that the
-L--Y moiety is capable of covalently binding to a Cys5 residue in a
protein kinase selected from JNK1 (Cys 116), JNK2 (Cys 116), and .INK3 (Cys
154), thereby irreversibly inhibiting the enzyme. In particular
embodiments, R1 is characterized in that the -L-Y moiety is capable of
covalently binding to Cys 116 of JNK1, thereby irreversibly inhibiting the
enzyme.  [00470] Exemplary INK Inhibitors of Formula VIII  WO
2011/034907PCT/US2010/048916  VIII-5VIII-6  WO 2011/034907PCT/US2010/048916



VIII-7VIII-8  4.Formulas IX and IX-a  [00471] In another aspect, the
invention is a compound of formula IX or X Ra R' Rg  R' or a
pharmaceutically acceptable salt thereof, where [00472] Ra, Rb, Rc, Rd, Rf
and Rg are independently selected from R, OR, halogen, -CF3, -CN, -CEC-R,
-NRxRy, and -C(0)NHRz; [00473] each R, Rx and Ry is independently hydrogen,
lower alkyl, lower haloalkyl, or lower cycloalkyl;  



WO 2011/034907PCT/US2010/048916 1004741each Rz is independently hydrogen,
aliphatic, or aryl; 1004751R' is halogen; 1004761X is a covalent bond or a
bivalent C1_8 saturated or unsaturated, straight or branched, hydrocarbon
chain, wherein one, two, or three methylene units of L are optionally and
independently replaced by cyclopropylene, -NR-, -N(R)C(0)-, - C(0)N(R)-,
-N(R)S02-, -SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-,
-C(=S)-, -C(=NR)-, -N=N-, or -C(=N2)-; 1004771Ring A is an 3-10 membered
monocyclic or bicyclic, saturated, partially unsaturated, or aryl ring
containing 0-3 heteroatoms independently selected from the group consisting
of nitrogen, oxygen, and sulfur; 1004781RI is -L-Y. The group -L-Y is as
described herein in the detailed description of the warheads. [004791 In
some embodiments, the compound is of Formula IX, wherein R' is fluorine, Ra
is methoxy, and Rb, Rc, Rd and Rf are each hydrogen. 1004801 In other
embodiments, the compound is of Formula IX-a wherein R' is fluorine, Ra is
methoxy, and Rb, Rc, Rd and Rf are each hydrogen, and Ring A is a six
membered aromatic ring. [00481]In certain embodiments, R1 is characterized
in that the -L-Y moiety is capable of covalently binding to a Cys5 residue
in a protein kinase selected from JNK1 (Cys 116), JNK..2 (Cys 116), and
JNK3 (Cys 154), thereby irreversibly inhibiting the enzyme. In particular
embodiments, R1 is characterized in that the -L-Y moiety is capable of
covalently binding to Cys 116 of JNK1, thereby irreversibly inhibiting the
enzyme. 1004821 Exemplary JNK Inhibitors or Formula IX or IX-a  



WO 2011/034907PCT/US2010/048916    WO 2011/034907PCT/US2010/048916
5.Formulas X and X-a [004831 In another aspect, the invention is a compound
of formula X or formula X- Rd a  X X-a  or a pharmaceutically acceptable
salt thereof, wherein 1004841n is one, two, or three; 



[004851 Ra, Rb, Re, Rd and Rf are independently selected from R, OR,
halogen, - CF3, -CN,-NRxRy, and -C(0)NHRz; [004861 each R, Rx and Ry is
independently hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl;
[004871each Rz is independently hydrogen, aliphatic, or aryl; [004881R' is
a halogen; [004891 X is -C(0)NRx- or -NRx-C(0)-;  WO
2011/034907PCT/US2010/048916 1004901Ring A is a 4-10 membered monocyclic or
bicyclic, saturated, partially unsaturated, or aryl ring containing 0-3
heteroatoms independently selected from the group consisting of nitrogen,
oxygen, and sulfur; [00491]R1 is -L-Y. The group -L-Y is as described
herein in the detailed description of the warheads. [00492] In other
embodiments, the compound is of Formula X wherein R1 is fluorine, and Ra,
Rb, Rc, and Rd are each hydrogen. 1004931 In other embodiments, the
compound is of Formula X-a wherein R' is fluorine, and Ra, Rb, Rc, and Rd
are each hydrogen, and ring A is a six membered aromatic ring. [00494]In
certain embodiments, R1 is characterized in that the -L-Y moiety is capable
of covalently binding to a Cys5 residue in a protein kinase selected from
JNK1 (Cys 116), JNK2 (Cys 116), and INK3 (Cys 154), thereby irreversibly
inhibiting the enzyme. In particular embodiments, R1 is characterized in
that the -L-Y moiety is capable of covalently binding to Cys 116 of INK1,
thereby irreversibly inhibiting the enzyme. 



[00495] Exemplary INK Inhibitors of Formulas X and X-a.  WO
2011/034907PCT/US2010/048916    1004971 Ra, Rb, Re and Rd are independently
selected from R, OR, halogen, -CF3, -CN, -CEC-R, -NRxRy, and -C(0)NHRz;
1004981 each R, Rx and Ry is independently hydrogen, lower alkyl, lower
haloalkyl, or lower cycloalkyl; [004991each Rz is independently hydrogen,
aliphatic, or aryl; 1005001 X is -C(0)NRx- or -NRx-C(0)-; 1005011R1 is
-L-Y. The group -L-Y is as described herein in the detailed description of
the warheads. [00502] In some embodiments, X is -C(0)NRx, and Ra, Rb, Re
and Rd are hydrogen. [005031In certain embodiments, R1 is characterized in
that the -L-Y moiety is capable of covalently binding to a Cys5 residue in
a protein kinase selected from JNK1 (Cys 116), JNK2 (Cys 116), and JNK3
(Cys 154), thereby irreversibly inhibiting the enzyme. In particular
embodiments, R1 is characterized in that the -L-Y moiety is capable of
covalently binding to Cys 116 of JNK1, thereby irreversibly inhibiting the
enzyme. 



1005041 Exemplary INK Inhibitors of Formula XI  WO
2011/034907PCT/US2010/048916  XI-6 XI-5  WO 2011/034907PCT/US2010/048916
7.Formula XII and XII-a 1005051In another aspect, the invention is a
compound of formula XII or XII-a  WO 2011/034907PCT/US2010/048916   



Rc ,NC lb or a pharmaceutically acceptable salt thereof, wherein [00506]
Ra, Rb, and Re are independently selected from R, OR, halogen, -CF3, -
CN,-NRxRy, and -C(0)NHRz; [00507] each R, Rx and Ry is independently
hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl; [00508]each Rz
is independently hydrogen, aliphatic, or aryl; [00509]R' is a halogen;
[00510] X is -C(0)NRx- or -NRx-C(0)-; [00511]Ring A is a 4-10 membered
monocyclic or bicyclic, saturated, partially unsaturated, or aryl ring
containing 0-3 heteroatoms independently selected from the group consisting
of nitrogen, oxygen, and sulfur; 



[00512]RI is -L-Y. The group -L-Y is as described herein in the detailed
description of the warheads. [00513] In some embodiments, the compound is
of Formula XII and Ring A is  WO 2011/034907PCT/US2010/048916     In
additional examples of this embodiment, R' is fluor, X is -C(0)NRx-, and
Ra, Rb and Re are hydrogen. [00514] In other embodiments, the compound is
of Formula XII-a, wherein R' is fluoro, X is -C(0)NRx-, and Rb and Re are
hydrogen. [00515] In certain embodiments, R1 is characterized in that the
-L-Y moiety is capable of covalently binding to a Cys5 residue in a protein
kinase selected from JNK1 (Cys 116), JNK2 (Cys 116), and JNK3 (Cys 154),
thereby irreversibly inhibiting the enzyme. In particular embodiments, RI
is characterized in that the -L-Y moiety is capable of covalently binding
to Cys 116 of JNK1, thereby irreversibly inhibiting the enzyme. [00516]
Exemplary JNK Inhibitors of Formula XII and XII-a  WO
2011/034907PCT/US2010/048916  



XII-5XII-6   XII-11XII-12 H.RON Inhibitors 1.Formulas XIII-a and XIII-b
[00517]In another aspect the invention is a compound of formula XIII-a or
XIII-b  XIII-b or a pharmaceutically acceptable salt thereof, wherein
[00518] Ra, Rb, Rc and Rd are independently selected from R, OR, halogen,
-CF3, -CN,-NRxRy, and -C(0)NHRz; [00519] each R, Rx and Ry is independently
hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl; [00520]each Rz
is independently hydrogen, aliphatic, or aryl; [00521]R2 is hydrogen
optionally substituted aryl, or optionally substituted heteroaryl; 



[00522]X is a bond or a bivalent C1-C6 saturated or unsaturated, straight
or branched hydrocarbon chain wherein optionally one, two or three
methylene units of the hydrocarbon chain are independently replaced by
-NR-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-,
-N=N-, or -C(=N2)-; [00523]Ring A is a 4-10 membered monocyclic or
bicyclic, saturated, partially unsaturated, or aryl ring containing 0-3
heteroatoms independently selected from the group consisting of nitrogen,
oxygen, and sulfur; [00524]RI is -L-Y. The group -L-Y is as described
herein in the detailed description of the warheads.  [00525] Preferably in
the compounds of formula XIII-a or formula XIII-b, the moiety that contains
X and RI is bonded to the 6, 7 or 8 position of the quinoline ring system,
as shown in formulas XIII-a and XIII-b. More preferable the moiety that
contains X and RI is bonded to the 7 position of the quinoline ring system
such that the compound is of formula XIII-c or XIII-d. XIII-d [00526] In
some embodiments of compounds of formula XIII-a, XIII-b, XIII-c or XIII-d,
X is a bond, -0-, -NH-, -S-, -0-CH2-CEC-, -NH-CH2-CF--C- or [00527] In some
embodiments compounds of formula XIII-a, XIII-b, XIII-c or XIII-d, R2 is
phenyl or phenyl substituted with Rf, wherein Rf is selected from R, OR,
halogen, -CF3, -CN, -NRxRy, and -C(0)NHRz; [00528] each R, Rx and Ry is
independently hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl;
[00529]each Rz is independently hydrogen, aliphatic, or aryl. [00530] In
some embodiments, the compound is of Formula XIII-d wherein X is - 0- and
ring A is selected from  



WO 2011/034907PCT/US2010/048916 [00531]In certain embodiments, R1 is
characterized in that the -L-Y moiety is capable of covalently binding to a
Cys 1 1 residue of RON (Cys 1165), thereby irreversibly inhibiting the
enzyme [00532] Exemplary Ron Inhibitors of Formula XIII-a and XIII-b.
XIII-4 XIII-1XIII-2XIII-3   XIII-5XIII-6XIII-7XIII-8   XIII-9
XIII-10XIII-12 



WO 2011/034907PCT/US2010/048916  XIII-13XIII-14XIII-15XIII-16XIII-17
XIII-18XIII-19XIII-20XIII-21XIII-22  WO 2011/034907PCT/US2010/048916
XIII-27    XIII-28XIII-29XIII-30 2.Formula XIV 



[00533]In other aspects, the invention is a compound of formula XIV   XIV
or a pharmaceutically acceptable salt thereof, wherein [00534] Ra, and Rb
are independently selected from R, OR, halogen, -CF3, -CN, - CC-R, -NRxRy,
and -C(0)NHRz; [00535] each R, Rx and Ry is independently hydrogen, lower
alkyl, lower haloalkyl, or lower cycloalkyl; [00536]each Rz is
independently hydrogen, aliphatic, or aryl; [00537]R2 is hydrogen,
optionally substituted aryl, or optionally substituted heteroaryl; [00538]X
is a bond or a bivalent C1-C6 saturated or unsaturated, straight or
branched hydrocarbon chain wherein optionally one, two or three methylene
units of the hydrocarbon chain are independently replaced by -NR-, -0-,
-C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, or [00539]
R1 is -L-Y. The group -L-Y is as described herein in the detailed
description of the warheads. 1005401 In some embodiments, Ra and Rb are
both hydrogen, and R2 is phenyl or phenyl substituted with Rc, wherein Rc
is selected from R, OR, halogen, -CF3, -CN, - CC-R, -NRxRy, and -C(0)NHRz; 



1005411 each R, Rx and Ry is independently hydrogen, lower alkyl, lower
haloalky I, or lower cycloalkyl; [00542]each Rz is independently hydrogen,
aliphatic, or aryl. In particular embodiments, R2 is phenyl. 1005431 In
some embodiments, X is -0-CH2-CH2-0-, -0-(CH2)3-,.or -0-(CH2)2- C(CH3)2-
1005441In certain embodiments, RI is characterized in that the -L-Y moiety
is capable of covalently binding to a Cys 1 1 residue of RON (Cys 1165),
thereby irreversibly inhibiting the enzyme. 1005451 Exemplary RON
Inhibitors of Formula XIV  XIV-7    XIV-13 3.Formula XV 



[00546] In other aspects, the invention is a compound of formula XV  NRxRy
Rb XV or a pharmaceutically acceptable salt thereof, wherein [00547] Ra,
Rb, Rc and Rd are independently selected from R, OR, halogen, -CF3,
-CN,-NRxRy, and -C(0)NHRz; 1005481 each R, Rx and Ry is independently
hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl; [00549]each Rz
is independently hydrogen, aliphatic, or aryl; 1005501R2 is hydrogen
optionally substituted aryl, or optionally substituted heteroaryl; [00551]
R3 and R4 are independently R, OR, -OH, or halogen; [00552]R' is halogen;
[00553]X is a bond or a bivalent CI-C6 saturated or unsaturated, straight
or branched hydrocarbon chain wherein optionally one, two or three
methylene units of the hydrocarbon chain are independently replaced by
-NR-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-,
-N=N-, or -C(=N2)-; 



[00554]R1 is -L-Y. The group -L-Y is as described herein in the detailed
description of the warheads.  WO 2011/034907PCT/US2010/048916 [00555] In
some embodiments, R2 is phenyl or phenyl substituted with Rf, R" or Rf and
R", wherein Rf is selected from R, OR, halogen, -CF3, -CN, - NRxRy, and
-C(0)NHRz; [00556] each R, Rx and Ry is independently hydrogen, lower
alkyl, lower haloalkyl, or lower cycloalkyl; [00557]each Rz is
independently hydrogen, aliphatic, or aryl; [00558] R" is halogen. For
example, in some embodiments R2 is p-halophenyl, such as p-fluorophenyl,
p-chlorophenyl, p-bromophenyl or p-iodophenyl. [00559] In some embodiments
Ra, Rb, Rc and Rd are each hydrogen, and R" is fluoro. [00560] In some
embodiments R3 and R4 are each hydrogen. 1005611In certain embodiments, R1
is characterized in that the -L-Y moiety is capable of covalently binding
to a Cysl 1 residue of RON (Cys1165), thereby irreversibly inhibiting the
enzyme. [00562] Exemplary Ron Inhibitors of Formula XV  WO
2011/034907PCT/US2010/048916 



4.Formula XVI 1005631 In other aspects, the invention is a compound of
formula XVI  XVI-a or a pharmaceutically acceptable salt thereof, wherein
[00564] Ra and Rb are independently selected from R, OR, halogen, -CF3,
-CN, -NRxRy, and -C(0)NHRz; [005651 each R, Rx and Ry is independently
hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl; [00566]each Rz
is independently hydrogen, aliphatic, or aryl; [00567]R2 is hydrogen
optionally substituted aryl, or optionally substituted heteroaryl; [00568]
R3 and R4 are independently hydrogen, R, OR, -OH, or halogen; [00569]R' is
halogen; 



[00570] R" and R" are independently selected from R, OR, halogen, -CF3,
-CN, - C=C-R, -NRxRy, and -C(0)NHRz, [00571]X is a bond or a bivalent Ci-C6
saturated or unsaturated, straight or branched hydrocarbon chain wherein
optionally one, two or three methylene units of the hydrocarbon chain are
independently replaced by -NR-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-,
-SO2-, -C(=S)-, -C(=NR)-, -N=N-, or  WO 2011/034907PCT/US2010/048916
[00572] R1 is -L-Y. The group -L-Y is as described herein in the detailed
description of the warheads. [00573] In some embodiments, R2 is phenyl or
phenyl substituted with Rc, substituted with R" or substituted with Re and
R'", wherein Re is selected from R, OR, halogen, -CF3, -CN, -CEC-R, -NRxRy,
and -C(0)NHRz; [00574] each R, Rx and Ry is independently hydrogen, lower
alkyl, lower haloalkyl, or lower cycloalkyl; [00575]each Rz is
independently hydrogen, aliphatic, or aryl;  [00576] R" is halogen. For
example, in some embodiments R2 is p-halophenyl, such as p-fluorophenyl,
p-chlorophenyl, p-bromophenyl or p-iodophenyl. [00577] In some embodiments
Ra and Rb are each hydrogen, and R' is fluoro. [00578] In some embodiments
R3 and R4 are each hydrogen. [00579] In particular embodiments, the
compound is of formula XV1-b or XVI-c Rc  /R1 



0----X N Rb  XVI-b    XVI-c  WO 2011/034907PCT/US2010/048916 wherein Ra,
Rb, Re, X and R1 are as defined in Formula XVI. In some embodiments, Ra,
Rb, and Rc are each hydrogen. [005801In certain embodiments, R1 is
characterized in that the -L-Y moiety is capable of covalently binding to a
Cysl 1 residue of RON (Cys 1165), thereby 



irreversibly inhibiting the enzyme. Exemplary Ron Inhibitors of Formula
XVI.  XVI-2    WO 2011/034907PCT/US2010/048916  XVI-13  WO
2011/034907PCT/US2010/048916  WO 2011/034907PCT/US2010/048916  



5.Formula XVII 1005811 In other aspects, the invention is a compound of
formula XVII 157  00 \, R2  XVII or a pharmaceutically acceptable salt
thereof, wherein [00582] Ra, Rb, and Rc are independently selected from R,
OR, halogen, -CF3, - CN,-NRxRy, and -C(0)NHRz; [00583] each R, Rx and Ry is
independently hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl; 



[00584]each Rz is independently hydrogen, aliphatic, or aryl; [00585]R2 is
hydrogen, lower alkyl, lower haloalkyl, lower cycloalkyl, optionally
substituted aryl, or optionally substituted heteroaryl; [00586] R' and R"
are independently hydrogen or lower alkyl; 1005871 X is a bond or a
bivalent C1-C6 saturated or unsaturated, straight or branched hydrocarbon
chain wherein optionally one, two or three methylene units of the
hydrocarbon chain are independently replaced by -NR-, -0-, -C(0)-, -0C(0)-,
-C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or [00588]R1 is -L-Y.
The group -L-Y is as described herein in the detailed description of the
warheads. [00589] In some embodiments, R2 is phenyl or phenyl substituted
with Rd, Rd and R" or R", wherein Rd is selected from R, OR, halogen, -CF3,
-CN,- NRxRy, and -C(0)NHRz; [00590] each R, Rx and Ry is independently
hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl; [00591]each Rz
is independently hydrogen, aliphatic, or aryl;  [00592] R" is halogen. For
example, in some embodiments, R2 is m-halophenyl, such as m-chlorophenyl,
m-fluorophenyl, m-bromophenyl or m-iodophenyl. 



[00593] In some embodiments, R' and R" are both methyl. [00594] In some
embodiments, Ra, Rb and Rc are each hydrogen. [00595] In certain
embodiments, R1 is characterized in that the -L-Y moiety is capable of
covalently binding to a Cysl 1 residue of RON (Cys 1165), thereby
irreversibly inhibiting the enzyme. Exemplary Ron Inhibitors of Formula
XVII        1.Formula XVIII [00596] In other aspects, the invention is a
compound of formula XVIII X RbHH RaRc 



NN 0 XVIII or a pharmaceutically acceptable salt thereof, wherein [00597]
Ra, Rb, and Rc are independently selected from hydrogen, R, OR, halogen,
-CF3, -0-CF3, -CN, -NRxRy,-C(0)NHRz, and a 3-10 membered monocyclic or
bicyclic, saturated, partially unsaturated, or aryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur, and
wherein said ring is substituted with 1-4 R; [00598] each R, Rx and Ry is
independently hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl;
[00599]each Rz is independently hydrogen, aliphatic, or aryl; [00600] X is
-C(0)-NRxRy-, or -NRxRy-C(0)-Rz; [00601]R1 or R1' is -L-Y; with the proviso
that when R1 is -L-Y, R1' is selected from hydrogen, R, OR, halogen, -CF3,
-CN,-NRxRy, -C(0)NHRz, and a 3- 10 membered monocyclic or bicyclic,
saturated, partially unsaturated, or aryl ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, and wherein said
ring is substituted with 1-4 R; and when R1' is -L-Y, R1 is selected from
hydrogen, R, OR, halogen, -CF3, -CN, -NRxRy,-C(0)NHRz, and a 3-10 membered
monocyclic or bicyclic, saturated, partially unsaturated, or aryl ring
having 0-3 heteroatoms independently selected from nitrogen, oxygen, or
sulfur, and wherein said ring is substituted with 1-4 R. [00602]The group
-L-Y is as described herein in the detailed description of the warheads.
1006031 In some embodiments R1 is -L-Y.  



1006041In preferred embodiments, R1' is -L-Y, and R1 is CF3. 1006051 In
some embodiments, Ra, Rb and Rc are each hydrogen. 1006061 In some
embodiments X is -C(0)-NRxRy, Rx is hydrogen and Ry is methyl. 1006071 In
certain embodiments, R1 or Ri'is characterized in that the -L-Y moiety is
capable of covalently binding to a Cysl residue of C-KIT, PDGFR, CSF1R,
FLT3, and/or KDR, thereby irreversibly inhibiting the enzyme.  Exemplary
Inhibitors of Formula XVIII   H H XVIII-7XVIII-8 CF3 H ioi0N NN,Jt, N20 H H
XVIII-11 



XVIII-12   0CF3 H i Hili11I Th\iN'  H XVIII-13 0CF3 H CI 01 0HN;
,j--Ni'i--'-' 



1 H H XVIII-14  CI  0CF3 '---N10,---- 0-,0 H ,--11-, N7-1- N------j0HN,,,--
I H H XVIII-25  



XVIII-27XVIII-28  cF3 0 V-- N  H XVIII-38 J.c-KIT, PDGFR inhibitors
1.Formula XIX 1006081 In other aspects, the invention is a compound of
formula XIX  or a pharmaceutically acceptable salt thereof, wherein [00609]
Ra and Rb are independently selected from hydrogen, R, OR, halogen, - CF3,
-0-CF3, -CN, -NRxRy,-C(0)NHRz, and a 3-10 membered monocyclic or bicyclic,
saturated, partially unsaturated, or aryl ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, and wherein said
ring is substituted with 1-4 R; 



[00610] each R, Rx and Ry is independently hydrogen, lower alkyl, lower
haloalkyl, or lower cycloalkyl; [00611]each Rz is independently hydrogen,
aliphatic, or aryl; [00612] X is -C(0)-NRxRy or -NRx-C(0)-Rz; [00613] W is
0, NH or N-Rc; [00614]Rc is hydrogen, lower alkyl, lower haloalkyl, or
lower cycloalkyl; [00615]R1 or R1' is -L-Y; with the proviso that when R1
is -L-Y, R1' is selected from hydrogen, R, OR, halogen, -CF3, -CN, -CC-R,
-NRxRy, -C(0)NHRz, and a 3- 10 membered monocyclic or bicyclic, saturated,
partially unsaturated, or aryl ring having 0-3 heteroatoms independently
selected from nitrogen, oxygen, or sulfur, and wherein said ring is
substituted with 1-4 R; and when R1' is -L-Y, R1 is selected from hydrogen,
R, OR, halogen, -CF3, -CN, -NRxRy,-C(0)NHRz and a 3-10 membered monocyclic
or bicyclic, saturated, partially unsaturated, or aryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur, and
wherein said ring is substituted with 1-4 R. [00616] The group -L-Y is as
described herein in the detailed description of the warheads.  1006171 In
certain embodiments, the compound is of formula XIX-a, XIX-b or XIX-c Rc
Wherein X, Ra, Rb, Rc, R1 and R1' are as defined in formula XIX.
Preferably, in the compounds of formula XIX-a, XIX-b and XIX-c, X is
-C(0)-NRxRy, wherein Rx is hydrogen and Ry is methyl. 1006181 In some
embodiments of compounds of formula XIX-a or XIX-b, Ra and Rb are each
hydrogen. In some embodiments of formula XIX-c, Ra and Rb are each hydrogen
and Rc is methyl.  1006191In certain embodiments, RI or R1' is
characterized in that the -L-Y moiety 



is capable of covalently binding to a Cys 1 residue of c-KIT and/or PDGFR,
thereby irreversibly inhibiting the enzyme. [006201 Exemplary Compounds of
Formula XIX              



2.Formula XX  1006211 In other aspects, the invention is a compound of
formula XX  Ra x0RID\ Rd  XX or a pharmaceutically acceptable salt thereof,
wherein 1006221 Ra, Rb, Rc and Rd are independently selected from hydrogen,
R, OR, halogen, -CF3, -0-CF3, -CN, -NRxRy,-C(0)NHRz and a 3-10 membered
monocyclic or bicyclic, saturated, partially unsaturated, or aryl ring
having 0-3 heteroatoms independently selected from nitrogen, oxygen, or
sulfur, and wherein said ring is optionally substituted with 1-4
substituents selected from lower alkyl, lower haloalkyl, lower cycloalkyl,
lower alkoxy, lower haloalkoxy, lower cycloalkoxy, -CF3, -0-CF3, -CN,
-NRxRy, and -C(0)NHRz; 1006231 each R, Rx and Ry is independently hydrogen,
lower alkyl, lower haloalkyl, or lower cycloalkyl; [00624]each Rz is
independently hydrogen, aliphatic, or aryl; [00625] X is -C(0)-NRxRy or
-NRx-C(0)-Rz; 1006261 Or Ra and X taken together with the atoms to which
they are bonded form a benzo ring that is optionally substituted one or
more of Rf, Rfl. Rf2 and Rf3; 



[00627]Rf, Rfl, Rf2 and R13 are independently selected from lower alkyl,
lower haloalkyl, lower cycloalkyl, lower alkoxy, lower haloalkoxy, lower
cycloalkoxy, - CF3, -0-CF3, -CN,-NRxRy, and -C(0)NHRz; [00628]R1 or R1' is
-L-Y; with the proviso that when R1 is -L-Y, R1' is selected from hydrogen,
R, OR, halogen, -CF3, -CN,-NRxRy, -C(0)NHRz and a 3- 10 membered monocyclic
or bicyclic, saturated, partially unsaturated, or aryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur, and
wherein said ring is optionally substituted with 1-4 R, and when R1' is
-L-Y, R1 is selected from hydrogen, R, OR, halogen, -CF3, -CN,
-NRxRy,-C(0)NHRz  WO 2011/034907PCT/US2010/048916 and a 3-10 membered
monocyclic or bicyclic, saturated, partially unsaturated, or aryl ring
having 0-3 heteroatoms independently selected from nitrogen, oxygen, or
sulfur, and wherein said ring is optionally substituted with 1-4 R. 1006291
The group -L-Y is as described herein in the detailed description of the
warheads. [00630] In some embodiments, X is -C(0)NRxRy, Rx is hydrogen and
Ry is methyl. 1006311 In some embodiments, Ra, Rb, Re and Rd are each
hydrogen. [00632] In some embodiments RI is -L-Y and R1' is CF3, or RI is
CF3 and R1' is 



-L-Y. [00633] In some embodiments X and Ra are taken together with the
atoms to which they are bonded to form a substituted benzo ring, and the
compound has the formula  RI  RbRc      Ri  





'     Rd  XX-a Wherein Rf, Rfl, Rb, Rc, Rd, R1 and R1' are as described in
Formula XX. [006341 In some embodiments of formula XX-a, Rf and Rfl are
both methoxy. In other embodiments, Rb, Re and Rd are each hydrogen. In
some embodiments, R1 is - L-Y and R1' is CF3, or R1 is CF3 and R1' is -L-Y.
1006351 In certain embodiments, R1 is characterized in that the -L-Y moiety
is capable of covalently binding to a Cys 1 residue of c-KIT and/or PDGF,
thereby irreversibly inhibiting the enzyme.  WO
2011/034907PCT/US2010/048916 



1006361 Exemplary compounds of Formula XX    XX-21CF30XX-22CF3  4.Uses,
Formulation and Administration A.Pharmaceutically Acceptable Compositions
1006371 According to another embodiment, the invention provides a
composition comprising a compound of this invention or a pharmaceutically
acceptable derivative thereof and a pharmaceutically acceptable carrier,
adjuvant, or vehicle. The amount of compound in compositions of this
invention is such that is effective to measurably inhibit a target protein
kinase, particularly at least one of ZAP70, FLT3, PLK, FAK, JAK3, JNK, RON
or a mutant thereof, in a biological sample or in a patient. In certain
embodiments, the amount of compound in compositions of this invention is
such that is effective to measurably inhibit at least one of ZAP70, FLT3,
PLK, FAK, JAK3, INK, RON, or a mutant thereof, in a biological sample or in
a patient. In certain embodiments, a composition of this invention is
formulated for administration to a patient in need of such composition. In
some embodiments, a composition of this invention is formulated for oral
administration to a patient.  [00638] The term "patient", as used herein,
means an animal, preferably a mammal, and most preferably a human.
[00639]The term "pharmaceutically acceptable carrier, adjuvant, or vehicle"
refers to a non-toxic carrier, adjuvant, or vehicle that does not destroy
the pharmacological activity of the compound with which it is formulated.
Pharmaceutically acceptable carriers, adjuvants or vehicles that may be
used in the compositions of this invention include, but are not limited to,
ion exchangers, alumina, aluminum stearate, lecithin, serum proteins, such
as human serum albumin, buffer substances such as phosphates, glycine,
sorbic acid, potassium sorbate, partial glyceride mixtures of saturated
vegetable fatty acids, water, salts or electrolytes, such as protamine
sulfate, disodium hydrogen phosphate, potassium hydrogen phosphate, sodium
chloride, zinc salts, colloidal silica, magnesium trisilicate, polyvinyl
pyrrolidone, cellulose-based substances, polyethylene glycol, sodium
carboxymethylcellulose, polyacrylates, waxes,
polyethylene-polyoxypropylene-block polymers, polyethylene glycol and wool
fat. [00640] A "pharmaceutically acceptable derivative" means any non-toxic
salt, ester, salt of an ester or other derivative of a compound of this
invention that, upon administration to a recipient, is capable of
providing, either directly or indirectly, a compound of this invention or
an inhibitorily active metabolite or residue thereof. [00641]As used
herein, the term "inhibitorily active metabolite or residue thereof" 



means that a metabolite or residue thereof is also an inhibitor of at least
one of ZAP70, FLT3, PLK, FAK, JAK3, .INK, RON, or a mutant thereof.
[00642]Compositions of the present invention may be administered orally,
parenterally, by inhalation spray, topically, rectally, nasally, buccally,
vaginally or via an implanted reservoir. The term "parenteral" as used
herein includes subcutaneous, intravenous, intramuscular, intra-articular,
intra-synovial, intrasternal, intrathecal, intrahepatic, intralesional and
intracranial injection or infusion techniques. Preferably, the compositions
are administered orally, intraperitoneally or intravenously. Sterile
injectable forms of the compositions of this invention may be aqueous or
oleaginous suspension. These suspensions may be formulated according to
techniques known in the art using suitable dispersing or wetting agents and
suspending agents. The sterile injectable preparation may also be a sterile
injectable 182 solution or suspension in a non-toxic parenterally
acceptable diluent or solvent, for example as a solution in 1,3-butanediol.
Among the acceptable vehicles and solvents that may be employed are water,
Ringer's solution and isotonic sodium chloride solution. In addition,
sterile, fixed oils are conventionally employed as a solvent or suspending
medium. [00643]For this purpose, any bland fixed oil may be employed
including synthetic mono- or di-glycerides. Fatty acids, such as oleic acid
and its glyceride derivatives are useful in the preparation of injectables,
as are natural pharmaceutically-acceptable oils, such as olive oil or
castor oil, especially in their polyoxyethylated versions. These oil
solutions or suspensions may also contain a long-chain alcohol diluent or
dispersant, such as carboxymethyl cellulose or similar dispersing agents
that are commonly used in the formulation of pharmaceutically acceptable
dosage forms including emulsions and suspensions. Other commonly used
surfactants, such as Tweens, Spans and other emulsifying agents or
bioavailability enhancers which are commonly used in the manufacture of
pharmaceutically acceptable solid, liquid, or other dosage forms may also
be used for the purposes of formulation. [00644]Pharmaceutically acceptable
compositions of this invention may be orally administered in any orally
acceptable dosage form including, but not limited to, capsules, tablets,
aqueous suspensions or solutions. In the case of tablets for oral use,
carriers commonly used include lactose and corn starch. Lubricating agents,
such as magnesium stearate, are also typically added. For oral
administration in a capsule form, useful diluents include lactose and dried
cornstarch. When aqueous suspensions are required for oral use, the active
ingredient is combined with emulsifying and suspending agents. If desired,
certain sweetening, flavoring or coloring agents may also be added.
[00645]Alternatively, pharmaceutically acceptable compositions of this
invention may be administered in the form of suppositories for rectal
administration. These can be prepared by mixing the agent with a suitable
non-irritating excipient that is solid at room temperature but liquid at
rectal temperature and therefore will melt in the rectum to release the
drug. Such materials include cocoa butter, beeswax and polyethylene
glycols. [006461 Pharmaceutically acceptable compositions of this invention
may also be administered topically, especially when the target of treatment
includes areas or organs readily accessible by topical application,
including diseases of the eye, the skin, or the lower intestinal tract.
Suitable topical formulations are readily prepared for each of these areas
or organs. [00647]Topical application for the lower intestinal tract can be
effected in a rectal suppository formulation (see above) or in a suitable
enema formulation. Topically-transdermal patches may also be used.
[00648]For topical applications, provided pharmaceutically acceptable 



compositions may be formulated in a suitable ointment containing the active
component suspended or dissolved in one or more carriers. Carriers for
topical administration of compounds of this invention include, but are not
limited to, mineral oil, liquid petrolatum, white petrolatum, propylene
glycol, polyoxyethylene, polyoxypropylene compound, emulsifying wax and
water. Alternatively, provided pharmaceutically acceptable compositions can
be formulated in a suitable lotion or cream containing the active
components suspended or dissolved in one or more pharmaceutically
acceptable carriers. Suitable carriers include, but are not limited to,
mineral oil, sorbitan monostearate, polysorbate 60, cetyl esters wax,
cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water. [00649] For
ophthalmic use, provided pharmaceutically acceptable compositions may be
formulated as micronized suspensions in isotonic, pH adjusted sterile
saline, or, preferably, as solutions in isotonic, pH adjusted sterile
saline, either with or without a preservative such as benzylalkonium
chloride. Alternatively, for ophthalmic uses, the pharmaceutically
acceptable compositions may be formulated in an ointment such as
petrolatum. [00650]Pharmaceutically acceptable compositions of this
invention may also be administered by nasal aerosol or inhalation. Such
compositions are prepared according to techniques well-known in the art of
pharmaceutical formulation and may be prepared as solutions in saline,
employing benzyl alcohol or other suitable preservatives, absorption
promoters to enhance bioavailability, fluorocarbons, and/or other
conventional solubilizing or dispersing agents.  1006511 Most preferably,
pharmaceutically acceptable compositions of this invention are formulated
for oral administration. 1006521 The amount of compounds of the present
invention that may be combined with the carrier materials to produce a
composition in a single dosage form will vary depending upon the host
treated, the particular mode of administration. Preferably, provided
compositions should be formulated so that a dosage of between 0.01 - 100
mg/kg body weight/day of the inhibitor can be administered to a patient
receiving these compositions. 1006531It should also be understood that a
specific dosage and treatment regimen for any particular patient will
depend upon a variety of factors, including the activity of the specific
compound employed, the age, body weight, general health, sex, diet, time of
administration, rate of excretion, drug combination, and the judgment of
the treating physician and the severity of the particular disease being
treated. The amount of a compound of the present invention in the
composition will also depend upon the particular compound in the
composition. B.Uses of Compounds and Pharmaceutically Acceptable
Compositions 1006541 Compounds and compositions described herein are
generally useful for the inhibition of protein kinase activity of one or
more enzymes. The compounds can also be used to form conjugates as
described herein, that can be used, for example, as biomarkers to assess
efficacy of therapy using the irreversible inhibitor. The compounds can
also be used as imaging agents, for example medical imaging. Compounds that
contain a detectable moiety or label can bind the target protein kinase and
be used to detect the presence or location of the formed conjugate.
Suitable detectable moieties and labels are described herein. 1006551Drug
resistance is emerging as a significant challenge for targeted therapies.
For example, drug resistance has been reported for Gleevec(r) and
Iressa(r), as well as several other kinase inhibitors in development. In
addition, drug resistance has been reported for the cKit and PDGFR
receptors. It has been reported that irreversible inhibitors may be
effective against drug resistant forms of protein kinases (Kwak, E. L., R.
Sordella, et al. (2005). "Irreversible inhibitors of the EGF receptor may
circumvent acquired resistance to gefitinib." PNAS 102(21): 7665-7670.) 185



Without wishing to be bound by any particular theory, it is believed that
compounds of the present invention may be effective inhibitors of drug
resistant forms of protein kinases. [00656]As used herein, the term
"clinical drug resistance" refers to the loss of susceptibility of a drug
target to drug treatment as a consequence of mutations in the drug target.
[00657]As used herein, the term "resistance" refers to changes in the
wild-type nucleic acid sequence coding a target protein, and/or the protein
sequence of the target, which changes decrease or abolish the inhibitory
effect of the inhibitor on the target protein. [00658] Examples of kinases
that are inhibited by the compounds and compositions described herein and
against which the methods described herein are useful include ZAP70, FLT3,
PLK, FAK, JAK3, JNK, RON, or a mutant thereof. [00659]The activity of a
compound utilized in this invention as an inhibitor of a target kinase, in
particular ZAP70, FLT3, PLK, FAK, JAK3, INK, RON or a mutant thereof, may
be assayed in vitro, in vivo or in a cell line. In vitro assays include
assays that determine inhibition of either the phosphorylation activity
and/or the subsequent functional consequences, or ATPase activity of
activated target kinase, or a mutant thereof. Alternate in vitro assays
quantitate the ability of the inhibitor to bind to target kinase, e.g.,
ZAP70, FLT3, PLK, FAK, JAK3, INK, RON. Inhibitor binding may be measured by
radiolabelling the inhibitor prior to binding, isolating the
inhibitor/target kinase complex and determining the amount of radiolabel
bound. Alternatively, inhibitor binding may be determined by running a
competition experiment where new inhibitors are incubated with target
kinase bound to known radioligands. Detailed conditions for assaying a
compound utilized in this invention as an inhibitor of certain kinases, or
a mutant thereof, are set forth in the Examples below. [00660]Protein
kinases are a class of enzymes that catalyze the transfer of a phosphate
group from ATP or GTP to an acceptor amino acid residue (e.g., tyrosine,
serine, theonine) residue located on a protein substrate. Receptor kinases
act to transmit signals from the outside of a cell to the inside by
activating secondary messaging effectors via a phosphorylation event. A
variety of cellular processes are 186  promoted by these signals, including
proliferation, carbohydrate utilization, protein synthesis, angiogenesis,
cell growth, and cell survival. [00661]As used herein, the terms
"treatment," "treat," and "treating" refer to reversing, alleviating,
delaying the onset of, or inhibiting the progress of a disease or disorder,
or one or more symptoms thereof, as described herein. In some embodiments,
treatment may be administered after one or more symptoms have developed. In
other embodiments, treatment may be administered in the absence of
symptoms. For example, treatment may be administered to a susceptible
individual prior to the onset of symptoms (e.g., in light of a history of
symptoms and/or in light of genetic or other susceptibility factors).
Treatment may also be continued after symptoms have resolved, for example
to prevent or delay their recurrence. 



[00662]Provided compounds are inhibitors of one or more of target kinase,
e.g., ZAP70, FLT3, PLK, FAK, JAK3, JNK, RON and are therefore useful for
treating one or more disorders associated with activity of one of more of
the target kinases. Thus, in certain embodiments, the present invention
provides a method for treating an ZAP70-mediated, FLT3-mediated,
PLK-mediated, FAK-mediated, JAK3-mediate, JNK-mediated, or RON-mediated
disorder comprising the step of administering to a patient in need thereof
a compound of the present invention, or pharmaceutically acceptable
composition thereof. [00663] As used herein, the terms "ZAP70-mediated,"
"FLT3-mediated," "PLKmediated," "FAK-mediated," "JAK3-mediate,"
"JNK-mediated," or "RON-mediated" disorders or conditions as used herein
means any disease or other deleterious condition in which one or more of
ZAP70, FLT3, PLK, FAK, JAK3, INK, or RON, or a mutant thereof, are known to
play a role. Accordingly, another embodiment of the present invention
relates to treating or lessening the severity of one or more diseases in
which one or more of ZAP70, FLT3, PLK, FAK, JAK3, INK, and/or RON or a
mutant thereof, are known to play a role. Specifically, the present
invention relates to a method of treating or lessening the severity of a
disease or condition selected from a proliferative disorder, wherein said
method comprises administering to a patient in need thereof a compound or
composition according to the present invention. [00664] In some
embodiments, the present invention provides a method for treating or
lessening the severity of one or more disorders selected from a cancer. In
some embodiments, the cancer is associated with a solid tumor. In certain
embodiments, the cancer is breast cancer, glioblastoma, lung cancer, cancer
of the head and neck, colorectal cancer, bladder cancer, or non-small cell
lung cancer.In some embodiments, the present invention provides a method
for treating or lessening the severity of one or more disorders selected
from squamous cell carcinoma, salivary gland carcinoma, ovarian carcinoma,
or pancreatic cancer. In other embodiments, the cancer is associated with a
soluble tumor, such as a leukemia, lymphoma or myeloma. [00665] In some
embodiments, the present invention provides a method for treating or
lessening the severity of one or more immunological or hypersensitivity
disorders, such as asthma, allergy, transplant rejection, graft versus host
disease, and autoimmune diseases such as rheumatoid arthritis, amyotrophic
lateral sclerosis, and multiple sclerosis, as well as in solid and
hematologic malignancies such as leukemias, lymphomas, and myelomas,
wherein said method comprises administering to a patient in need thereof a
composition according to the present invention. [00666]Depending upon the
particular condition, or disease, to be treated, additional therapeutic
agents, which are normally administered to treat that condition, may also
be present in the compositions of this invention. As used herein,
additional therapeutic agents that are normally administered to treat a
particular disease, or condition, are known as "appropriate for the
disease, or condition, being treated." [00667] For example, compounds of
the present invention, or a pharmaceutically acceptable composition
thereof, are administered in combination with chemotherapeutic agents to
treat proliferative diseases and cancer. Examples of known chemotherapeutic
agents include, but are not limited to, Adriamycin, dexamethasone,
vincristine, cyclophosph amide, fluorouracil, topotecan, taxol,
interferons, platinum derivatives, taxane (e.g., paclitaxel), vinca
alkaloids (e.g., vinblastine), anthracyclines (e.g., doxorubic in),
epipodophyllotoxins (e.g., etoposide), cisplatin, an mTOR inhibitor (e.g.,
a rapamycin), methotrexate, actinomycin D, dolastatin 10, colchicine,
emetine, trimetrexate, metoprine, cyclosporine, daunorubic in, teniposide,
amphotericin, alkylating agents (e.g., chlorambucil), 5fluorouracil,
campthothecin, cisplatin, metronidazole, and GleevecTM, among others. 188
WO 2011/034907PCT/US2010/048916 In other embodiments, a compound of the
present invention is administered in combination with a biologic agent,
such as Avastin or VECTIBIX. [006681In certain embodiments, compounds of
the present invention, or a pharmaceutically acceptable composition
thereof, are administered in combination with an antiproliferative or
chemotherapeutic agent selected from any one or more of Abarelix,
aldesleukin, Aldesleukin, Alemtuzutnab, Alitretinoin, Allopurinol,
Altretamine, Amifostine, Anastrozole, Arsenic trioxide, Asparaginase,
Azacitidine, BCG Live, Bevacuzimab, Fluorouracil, Bexarotene, Bleomycin,
Bortezomib, Busulfan, Calusterone, Capecitabine, Camptothecin, Carboplatin,
Carmustine, Celecoxib, Cetuximab, Chlorambucil, Cladribine, Clofarabine,
Cyclophosphamide, Cytarabine, Dactinomycin, Darbepoetin alfa, Daunorubicin,
Denileukin, Dexrazoxane, Docetaxel, Doxorubicin (neutral), Doxorubic in
hydrochloride, Dromostanolone Propionate, Epirubicin, Epoetin alfa,
Erlotinib, Estramustine, Etoposide Phosphate, Etoposide, Exemestane,
Filgrastim, floxuridine fludarabine, Fulvestrant, Gefitinib, Gemcitabine,
Gemtuzumab, Goserelin Acetate, Histrelin Acetate, Hydroxyurea, Ibritumomab,
Idarubicin, Ifosfamide, Imatinib Mesylate, Interferon Alfa-2a, Interferon
Alfa-2b, Irinotecan, Lenalidomide, Letrozole, Leucovorin, Leuprolide
Acetate, Levamisole, Lomustine, Megestrol Acetate, Melphalan,
Mercaptopurine, 6-MP, Mesna, Methotrexate, Methoxsalen, Mitomycin C,
Mitotane, Mitoxantrone, Nandrolone, Nelarabine, Nofetumomab, Oprelvekin,
Oxaliplatin, Paclitaxel, Palifermin, Pamidronate, Pegademase, Pegaspargase,
Pegfilgrastim, Pemetrexed Disodium, Pentostatin, Pipobroman, Plicamycin,
Porfimer Sodium, Procarbazine, Quinacrine, Rasburicase, Rituximab,
Sargramostim, Sorafenib, Streptozocin, Sunitinib Maleate, Talc, Tamoxifen,
Temozolomide, Teniposide, VM26, Testolac tone, Thioguanine, 6-TG, Thiotepa,
Topotec an, Toremifene, Tositumomab, Trastuzumab, Tretinoin, ATRA, Uracil
Mustard, Valrubicin, Vinblastine, Vincristine, Vinorelbine, Zoledronate, or
Zoledronic acid. [006691Other examples of agents the inhibitors of this
invention may also be 



combined with include, without limitation: treatments for Alzheimer's
Disease such as Aricept(r) and Excelon(r); treatments for Parkinson's
Disease such as LDOPA/carbidopa, entacapone, ropinrole, pramipexole,
bromocriptine, pergolide, trihexephendyl, and amantadine; agents for
treating Multiple Sclerosis (MS) such as 189  beta interferon (e.g.,
Avonex(r) and Rebie), Copaxone , and mitoxantrone; treatments for asthma
such as albuterol and Singulair(r); agents for treating schizophrenia such
as zyprexa, risperdal, seroquel, and haloperidol; anti-inflammatory agents
such as corticosteroids, TNF blockers, IL-1 RA, azathioprine,
cyclophosphamide, and sulfasalazine; immunomodulatory and immunosuppressive
agents such as
cyclosporin,tacrolimus,rapamycin,mycophenolatemofetil,interferons,
corticosteroids, cyclophophamide, azathioprine, and sulfasalazine;
neurotrophic factors such as acetylcholinesterase inhibitors, MAO
inhibitors, interferons, anticonvulsants, ion channel blockers, riluzole,
and anti-Parkinsonian agents; agents for treating cardiovascular disease
such as beta-blockers, ACE inhibitors, diuretics, nitrates, calcium channel
blockers, and statins; agents for treating liver disease such as
corticosteroids, cholestyramine, interferons, and anti-viral agents; agents
for treating blood disorders such as corticosteroids, anti-leukemic agents,
and growth factors; and agents for treating immunodeficiency disorders such
as gamma globulin. [006701 In certain embodiments, compounds of the present
invention, or a pharmaceutically acceptable composition thereof, are
administered in combination with a monoclonal antibody or an siRNA
therapeutic. 1006711 Those additional agents may be administered separately
from an inventive compound-containing composition, as part of a multiple
dosage regimen. Alternatively, those agents may be part of a single dosage
form, mixed together with a compound of this invention in a single
composition. If administered as part of a multiple dosage regime, the two
active agents may be submitted simultaneously, sequentially or within a
period of time from one another normally within five hours from one
another. 1006721 As used herein, the term "combination," "combined," and
related terms refers to the simultaneous or sequential administration of
therapeutic agents in accordance with this invention. For example, a
compound of the present invention may be administered with another
therapeutic agent simultaneously or sequentially in separate unit dosage
forms or together in a single unit dosage form. Accordingly, the present
invention provides a single unit dosage form comprising a compound of
formula 1, an additional therapeutic agent, and a pharmaceutically
acceptable carrier, adjuvant, or vehicle.  [00673] The amount of both, an
inventive compound and additional therapeutic agent (in those compositions
which comprise an additional therapeutic agent as described above)) that
may be combined with the carrier materials to produce a single dosage form
will vary depending upon the host treated and the particular mode of
administration. Preferably, compositions of this invention should be
formulated so that a dosage of between 0.01 - 100 mg,/kg body weight/day of
an inventive can be administered. [00674] In those compositions which
comprise an additional therapeutic agent, that additional therapeutic agent
and the compound of this invention may act synergistically. Therefore, the
amount of additional therapeutic agent in such compositions will be less
than that required in a monotherapy utilizing only that therapeutic agent.
In such compositions a dosage of between 0.01 - 1,000 [ig/kg body
weight/day of the additional therapeutic agent can be administered. [00675]
The amount of additional therapeutic agent present in the compositions of
this invention will be no more than the amount that would normally be
administered in a composition comprising that therapeutic agent as the only
active agent. Preferably the amount of additional therapeutic agent in the
presently disclosed compositions will range from about 50% to 100% of the
amount normally present in a composition comprising that agent as the only
therapeutically active agent. [00676] The compounds of this invention, or
pharmaceutical compositions thereof, may also be incorporated into
compositions for coating an implantable medical device, such as prostheses,
artificial valves, vascular grafts, stents and catheters. Vascular stents,
for example, have been used to overcome restenosis (re-narrowing of the
vessel wall after injury). However, patients using stents or other
implantable devices risk clot formation or platelet activation. These
unwanted effects may be prevented or mitigated by pre-coating the device
with a pharmaceutically acceptable composition comprising a kinase
inhibitor. Implantable devices coated with a compound of this invention are
another embodiment of the present invention. Inhibition of Angiogenesis
[00677]The invention relates to formulations, and methods for inhibiting
angiogenesis. The method comprise topical, and preferably local,
application of an 



irreversible inhibitor of an angiogenesis target. Angiogenesis refers to
the growth of new blood vessels, and is an important contributor to a
number of pathological conditions. For example, the role of angiogenesis is
promoting and supporting the growth and viability of solid tumors is well
documented. Angiogenesis also contributes to other pathological conditions,
such as psoriasis and asthma, and pathological conditons of the eye, such
as the wet form of age-related macular degeneration (AMD), diabetic
retinopathy, diabetic macular edema, and retinopathy of prematurity.
1006781Irreversible inhibitors provide advantages for inhibiting the
activity of pro- angiogenic proteins to inhibit angiogenesis, for example
to treat eye disease associated with ocular angiogenesis. Irreversible
inhibitors produce sustained inhibition of a target protein. Once protein
activity is inhibited it is only regained through the production of new
target protein. Therefore, a short exposure to irreversible inhibitor can
produce lasting effects without the need to maintain a saturating dose of a
reversible inhibitor for a prolonged period, which can contribute to
toxicity and side effects and is difficult to achieve and sustain via
topical application. 1006791 The invention provide a method for treating
angiogenesis comprising administering an irreversible inhibitors of one or
more angiogenesis target proteins topically to the area where angiogenesis
is to be inhibited. The invention provide a method for treating ocular
angiogenesis comprising administering an irreversible inhibitors of one or
more angiogenesis target proteins topically to the eye of a subject in need
thereof. Suitable angiogenesis target proteins include any proteins that
are involved in the growth of new blood vessels. Many kinases and
non-kinases are known to play a role in angiogenesis. Examples of
angiogenesis targets that are kinases include, VEGF Receptor 2/KDR, PDGFR
(e.g., PDGFRA, PDGFRB), SRC, FAK, PI3K, MEK, FGFR (e.g., FGFR1, FGFR2,
FGFR3, FGFR4), PLK (e.g., PLK-1, PLK-2, PLK-3) and Eph receptors.
Non-kinase angiogenesis targets include methionine aminopeptide-2 and
Hsp90. In this aspect of the invention, the irreversible inhibitor can form
a covalent bond with a cysteine residue or with any other suitable residue.
1006801An irreversible inhibitor that inhibits an angiogenesis target can
be administered together with another therapeutic agent, such as an
anti-VEGF agent or another irreversible inhibitor that inhibits a different
angiogenesis target. This approach can provide additive or synergistic
effects. When two or more agents are administered they are administered to
provide substantial overlap of therapeutic effect, but need not be
administered concurrently. For example, anti-VEGF agents, such as
ranibizumab a Fab fragment of an antibody that binds VEGFA, are
administered via intraocular injection about every 4 to 6 weeks. In
combination therapy using ranibizumab and an irreversible inhibitor of an
angiogenesis target, ranibuzumab can be administered by injection once
every 4 to 6 weeks, and the irreversible inhibitor can be administered
topically, for example, once a day. 1006811In one embodiment, an
irreversible inhibitor that inhibits more than one angiogenesis target is
administered. Using this approach, superior therapy can be achieved using a
single therapeutic agent. This can produce advantages for formulating the
agent for topical administration by reducing the number of components and
variables that must be considered in developing and testing the safety,
efficacy and stability of the formulation. For example, an irreversible
inhibitor that irreversibly inhibits KDR and PDGFR can be administered.
[006821The irreversible inhibitor is formulated for topical administration.
For example, the irreversible inhibitor can be formulated for delivery
topical delivery to the lung (e.g., as an aerosol, such as a dry powder or
liquid formulation) to treat asthma, as a cream, ointment, lotion or the
like for topical application to the skin to treat psoriasis, or as an
ocular formulation for topical application to the eye to treat an ocular
disease. Such a formulation will contain an irreversible inhibitor and an
pharmaceutically acceptable carrier. Additional components, such as
preservatives, and agents to increase viscosity of the formulation such as
natural or synthetic polymers may also be present. The ocular formulation
can be in any suitable form, such as a liquid, an ointment, a hydrogel or a
powder. [006831An effective amount of the irreversible inhibitor is
administered topically, for example to the eye, lung or skin. An effective
amount for topical delivery is an amount sufficient to have the desired
effect, such as an amount sufficient to 



substantially inhibit the activity of the angiogenesis target, an amount to
inhibit 193  formation of new blood vessels, or an amount sufficient to
slow or prevent disease progression. [00684]In one aspect, the invention is
a method of treating an angiogenesis-related ocular disease comprising
topically administering to the eye of a subject in need thereof an
effective amount of an irreversible inhibitor of an angiogenesis target.
The irreversible inhibitor can be an irreversible inhibitor of one or more
proteins selected from the group consisting of VEGF Receptor 2/KDR, PDGFR
(e.g., PDGFRA, PDGFRB), SRC, FAK, PI3K, MEK, FGFR (e.g., FGFR1, FGFR2,
FGFR3, FGFR4), PLK (e.g., PLK-1, PLK-2, PLK-3), Eph receptors, methionine
aminopeptide-2 and Hsp90. In particular embodiments, the subject that is
treated is afflicted with wet age-related macular degeneration, diabetic
retinopathy, diabetic macular edema, and retinopathy of prematurity. In
particular embodiments, an irreversible inhibitor of KDR and an
irreversible inhibitor of PDGFR are administered. In another particular
embodiment, a single irreversible inhibitor that inhibits KDR and PDGFR is
administered. [00685]In one aspect, the invention is a method of treating a
psoriasis comprising topically administering to a subject in need thereof
an effective amount of an irreversible inhibitor of an angiogenesis target.
The irreversible inhibitor can be an irreversible inhibitor of one or more
proteins selected from the group consisting of VEGF Receptor 2/KDR, PDGFR
(e.g., PDGFRA, PDGFRB), SRC, FAK, PI3K, MEK, FGFR (e.g., FGFR1, FGFR2,
FGFR3, FGFR4), PLK (e.g., PLK-1, PLK-2, PLK-3), Eph receptors, methionine
aminopeptide-2 and Hsp90. In particular embodiments, the irreversible
inhibitor is topically administered to the skin. In particular embodiments,
an irreversible inhibitor of KDR and an irreversible inhibitor of PDGFR are
administered. In another particular embodiment, a single irreversible
inhibitor that inhibit s KDR and PDGFR is administered. [00686]In one
aspect, the invention is a method of treating a asthma comprising topically
administering to a subject in need thereof an effective amount of an
irreversible inhibitor of an angiogenesis target. The irreversible
inhibitor can be an irreversible inhibitor of one or more proteins selected
from the group consisting of VEGF Receptor 2/KDR, PDGFR (e.g., PDGFRA,
PDGFRB), SRC, FAK, PI3K, MEK, FGFR (e.g., FGFR1, FGFR2, FGFR3, FGFR4), PLK
(e.g., PLK-1, PLK-2, 194  PLK-3), Eph receptors, methionine aminopeptide-2
and Hsp90. In particular embodiments, the irreversible inhibitor is
topically administered to the lung, for example as an aerosol. In
particular embodiments, an irreversible inhibitor of KDR and an
irreversible inhibitor of PDGFR are administered. In another particular
embodiment, a single irreversible inhibitor that inhibits KDR and PDGFR is
administered. EXEMPLIFICATION Example 1 



[00687]N-(4-(4-(5-Cyanothiazol-2-ylamino)-6-(4-methylpiperazin-1-y1)pyrimid
in- 2-ylthio)phe nyl)acrylamide II-1
[00688]2-(6-Chloro-2-methylthiopyrimidin-4-ylamino)thiazole-5-carbonitrile
K3PO4HN S    thiazole-5-carbonitrile (1.92 g, 15.4 mmol) were dissolved
inN,N- dimethylformamide (40 mL). Potassium phosphate tribasic was added to
the reaction mixture and heated at 100C for 5 h. The solvent was removed in
vacuo at 65C. The residue was dissolved in water (50 mL). The pH was
adjusted to 4-5 with concentrated HC1. The resulting solid was isolated,
washed with water and diethyl ether and then vacuum dried to give the title
compound, a brick red solid (2.397 g, 55% yield).
[00690]2-(6-Chloro-2-methanesulfonyl-pyrim idin-4-ylamino)thiazole-5-
carbonitril e  WO 2011/034907PCT/US2010/048916  HN.-1!CN 



,S\  N CI  1006911A slurry of oxone (15.5 g, 25.3 mmol) in water (30 mL)
was added to 2-(6- Chloro-2-methylthiopyrimidin-4-ylamino)
thiazole-5-carbonitrile (2.39 g, 8.42 mmol) in acetone (100 mL). The
mixture was heated to 55C for 2 h. The warm mixture was filtered. Acetone
was removed from the filtrate in vacuo and the resulting orange solid
filtered, washed with water and dried in vacuo. The solid was placed on the
top of a column of silica gel and eluted with Et0Ac. The title compound, an
orange foam, was isolated from the Et0Ac (1.56 g, 59% yield).
10069212-(2-(4-Aminophenylthio)-6-chloropyrimidin-4-ylamino)thi azole -5-
carbonitril e N"' HN HSNH2A CN SHN S NH N o,Et3N, THF NClSNCI 



0
2-(2-Chloro-6-methanesulfonyl-pyrimidin-4-ylamino)-thiazole-5-carbonitrile
(800 mg, 2.53 mmol) was dissolved in tetrahydrofuran (40 mL) and
triethylamine (0.5 mL, 3.6 mmol). The solution was degassed with several
cycles of vacuum and nitrogen flush. With the reaction was under N2,
4-aminothiophenol (380 mg, 3.04 mol) was added in a solution of
tetrahydrofuran (5 mL). The solution was stirred at room temperature, under
N2 for 2.5 h. The reaction volume was reduced to about 5 mL by evaporation
in vacuo and the remaining solution applied to a dry silica gel column (40
g). The column was eluted with hexane:ethyl acetate 1:1 to give the title
compound (351 mg, 38% yield).
10069312-(2-(4-Aminophenylthio)-6-(4-methylpiperazin-1-yl)pyrimidin-4-
ylamino)thiazole-5-carbonitrile  1-Methylpiperazine (2.7 mL, 24 mmol) was
added to 2-(2-(4-aminophenylthio)-6-
chloropyrimidin-4-ylamino)thiazole-5-carbonitrile (385 mg, 1.07 mmol). The
mixture was heated at 100C for 3 h. Water (25 tnL) was added to the cooled
reaction and the resulting solid filtered. The solid was washed with water
(2x 10 mL), vacuum dried at 45C for 3 h to give the title compound (385 mg
85% yield).
1006941N-(4-(4-(5-Cyanothiazol-2-ylamino)-6-(4-methylpiperazin-1-
y1)pyrimidin-2-ylthio)phenyl)acrylamide II-1    1006951A suspension of
2-(2-(4-aminophenylthio)-6-(4-methylpiperazin-l-y1) 



pyrimidin-4-ylamino)thiazole-5-carbonitrile (150 mg, 0.35 mmol) in
tetrahydrofuran (6 mL) and triethylamine (0.5 mL, 1.4 mmol) and cooled in
an ice bath under N2. Acryloyl chloride (0.034 mL, 0.42 mmol) was added.
After 20 mm the reaction was warmed to room temperature. The reaction was
followed by HPLC. After 2.5 h additional acryloyl chloride (0.010 mL, 0.11
mmol) was added. After 6 hr the solvent was evaporated to give yellow
solid. The solid was triturated with water (2 x 2 mL) and then vacuum dried
at room temperature for 2 h. Flash Chromatography on silica gel, eluting
with chloroform:MeOH:ammonia 17:3:0.1 gave the title compound (10.3 mg, 6%
yield): MS (ES+) 479 (M+H, 100%); 1H NMR (DMSO-do, 300 MHz) 6 (ppm): 12.0 (
broad s, 1H), 10.35 (s, 1H), 8.07 (s, 1H), 7.84 (d, 2H, J = 3.9 Hz), 7.58
(d, 2H, J = 3.9 Hz), 6.44 (m, 1H), 6.40 (d, 1H, J = 10 Hz) 5.89 (s, 1H),
5.73 (d, 1H, J = 5.7 Hz), 3.47 (s, 3H), 2.34 (m, 4H), 2.20 (m, 4H).
Reversible Reference Compound 1
[00696]N-(4-(4-(5-Cyanothiazol-2-ylamino)-6-(4-methy lpiperazin-l-yl)pyrim
idin- 2 -ylthio)phe nyl)propionamide    [00697]A suspension of
2-(2-(4-aminophenylthio)-6-(4-methylpiperazin-l-y1)
pyrimidin-4-ylamino)thiazole-5-carbonitrile (70 mg, 0.16 mmol) was
suspended in tetrahydrofuran (6 mL) and triethylamine (0.1 mL, 0.7 mmol)
and cooled in an ice bath under N2. Propionyl chloride (0.017 mL, 0.19
mmol) in tetrahydrofuran (1 mL) was added. After 10 min the reaction was
warmed to room temperature. After 50 minutes additional propionyl chloride
(0.005 mL, 0.055 mmol) was added. After 2 h the solvent was evaporated to
give an off-white solid. The solid was triturated with water (2 x 2 mL) and
Et0Ac (2 x 2 mL) and then vacuum dried at 45C for 16 h to give the title
compound (56 mg, 78% yield): MS (ES+) 503 (M+Na, 25%), 481 (M+H, 100%); 1H
NMR (DMSO-d6, 300 MHz) 6 (ppm): 12.0 (s, 1H), 10.07 (s, 1H), 8.08 (s, 1H),
7.77 (d, 2H, J = 3.7 Hz), 7.54 (d, 2H, J = 3.7 Hz), 5.92 (s, 1H), 3.54 (s,
3H), 2.48 (m, 4H), 2.34 (m, 4H), 1.07 (m, 3H, J = 1.5 Hz). Example 2
[00698]2-(2-(1-Acryloylpiperidin-4-ylthio)-6-(4-methylpiperazin-1-yl)pyrimi
din- 4-ylamino)thiazole-5-carbonitrile 11-2  WO
2011/034907PCT/US2010/048916 



1006991Tert-butyl 4-(4-chloro-6-(5-cyanothiazol-2-ylamino)pyrim idin-2-
ylthio)pipe ridine-l-carboxylate 170--CN 2CN  HN SHN S N  HS71-BocBoc.N 0,A
'NCINaH, THFSNCI 0 [00700]A stirred solution of
4-mercapto-piperidine-1-carboxylic acid, tert-butyl ester (482 mg, 2.22
mmol, (prepared as described in W02007/030366, pg. 136) in anhydrous THF
(20 ml) under nitrogen was treated with sodium hydride (60% dispersion, 189
mg, 4.72 mmol). After 15 minutes,
2-(6-chloro-2-methanesulfonylpyrimidin-4-ylamino) thiazole-5-carbonitrile
(700 mg, 2.22 mmol) was added in one portion and the reaction mixture was
stirred at ambient temperature for 18 hours. The excess reagent was
quenched with water and the organic solvent was removed in vacuo. The
residue was partitioned between water and ethyl acetate and the organic
layer was dried (MgSO4), was filtered and was concentrated in vacuo. The
crude product was eluted through a flash column (silica gel 60, 230-400
mesh, 3 : 2 hexanes : Et0Ac) to give the title compound, an orange,
amorphous solid, 250 mg (25%). MS (ES+): (M + Na)+ = 475; 1H-NMR (DMSO-d6):
6 12.82 (hr s, 1H), 8.38 (s, 1H), 6.79 (s, 1H), 4.02 (m, 1H), 3.80 (m, 4H),
1.98-2.08 (m, 2H), 1.55 (m, 2H), 1.39 (s, 9H).
[00701]Tert-butyl4-(4-(5-cyanothiazol-2-ylamino)-6-(4-methylpiperazin-1-
y1)pyrimidin-2-ylthio)pip eridine-l-carboxylate \ 



)LICNCN HN S/ \HN S Boc,H N\/N -CH 3Boc DIEA, n-BuOHI SNCI S N N
[00702]Amixtureoftert-butyl4-(4-ch1oro-6-(5-cyanothiazol-2-
ylamino)pyrimidin-2-ylthio)piperidine-l-carboxylate(250 mg, 0.55 mmol), N-
methylpiperazine (0.187 ml, 1.66 mmol) and N, N-diisopropylethyl-amine
(0.289 ml, 1.66 mmol) in n-butanol (7 ml) was heated at 120C for 1.5 hours.
The reaction mixture was concentrated and the residue was slurried with
water. The product obtained was filtered off and washed with water and
acetone to give 225 mg (79%) of the title compound. MS (ES): (M + 1)+ =
517, (M + Na)+ = 539; 1H-NMR (DMSOd6): 0 12.00 (br s, 1H), 8.25 (s, 1H),
5.93 (s, 11-1), 3.92 (m, 1H), 3.83 (m, 2H), 3.50 (m, 4H), 3.04 (m, 2H),
2.36 (m, 4H), 2.20 (s, 3H), 2.06 (m, 2H), 1.52 (m, 2H), 1.40 (s, 9H).
[00703]2-(2-(Piperidin-4-ylthio)-6-(4-methylpiperazin-1-yOpyrimidin-4-
ylamino)thiazole-5-carbonitrile N"' HN S CNHN S BocNHCI-Me0HHNN 



S N NS [00704]Amixtureoftert-butyl4-(4-(5-cyanothiazol-2-ylamino)-6-(4-
methylpipe razin- 1-yl)pyrim idin-2-ylthio)pipe ridine-l-carboxylate (292
mg, 0.57 mmol) in 3.0 N HC1 solution in methanol (8 mL) was stirred under
ambient temperature for 19 hours. The reaction mixture was concentrated and
the residue was swirled in saturated aqueous sodium bicarbonate solution
for a few minutes. The light beige, amorphous solid was washed with water
upon collection and dried in vacuo at 40-50C to give 187 mg (79%) of the
title compound. MS (ES) (M + 1)+ = 417.
[00705]2-(2-(1-Acryloylpiperidin-4-ylthio)-6-(4-methylpiperazin-1-
yl)pyrimidin-4-ylamino)thiazole-5-carbonitrile 11-2 N -__ CNCN HN S0HN S
-------..",-I\acryloyl chloride ''''.)(N .-----., HNNN S N NTEA -  L.,,N
[00706]To a solution of 2-(2-(piperidin-4-ylthio)-6-(4-methylpiperazin-1-
yl)pyrimidin-4-ylamino)thiazole-5-carbonitrile (225 mg) in anhydrous THF (2
ml) was added triethylamine (0.188 ml, 1.35 mmol) and acryloyl chloride
(0.044 ml, 0.54 mmol). The reaction mixture was stirred at ambient
temperature for 1 hour and was concentrated in vacuo. The residue was
eluted through a flash column (silica gel 60, 230-400 mesh, 5% 2.0 M
NH3-methanolic solution in chloroform to 10% 2.0 M NH3- methanolic solution
in chloroform). The product was found to co-elute with triethylamine
hydrochloride and this mixture was swirled in water for 12 hours at ambient
temperature. The remaining insoluble solid was collected, was washed with
water, and was dried in vacuo at 40-50C to give 21.5 mg (10%) of the title
compound. MS (ES): (M + 1)+ = 471; 1H-NMR (DMSO-d6): 6 12.00 (br s, 1H),
8.25 (s, 111), 6.90 (m, 1H), 6.10 (d, 1H), 5.94 (s, 1H), 5.68 (d, 1H), 4.40
(m, 1H), 4.00 (m, 2H), 3.60 (m, 4H), 3.10 (m, 211), 2.37 (m, 414), 2.21 (s,
3H), 2.12 (m, 211), 1.60 (m, 2H). Example 3 



[00707](E)-2-(2-(1-(4-dimethylamino)but-2-enoyl)piperidin-4-ylthio)-6-(4-
methylpiperazin-1-yl)pyrimidin-4-ylamino)thiazole-5-carbonitrile 11-5 N-"-'
7-CN I0 )LCI HN S HN SNNTEA CN 0HN S  [00708]To a stirring suspension at 0C
under N2 of 4-dimethylamino-but-2-enoic acid, hydrochloride (0.322 g, 1.944
mmol) in 10 mL of THF containing 5 drops of DMF was added dropwise (via
syringe) oxalyl chloride (0.18 mL, 2.063 mmol). Gas formation started
immediately. The sample was stirred at 0C for -30 mm, room temperature for
-4 h, recooled to 0C, then treated with dropwise addition of a suspension
of 2-(2-(piperidin-4-ylthio)-6-(4-methylpiperazin-1-yl)pyrimidin-4-
ylamino)thiazole-5-carbonitrile (0.405 g, 0.972 mmol) in 50 mL of THF
followed by triethylamine (0.34 mL, 2.439 mmol). The ice-bath was removed
and the sample was  stirred at room temperature for -2 h. The sample was
concentrated then partitioned between Et0Ac and sat. NaHCO3 solution. The
organic extract was washed with saturated aqueous NaC1 solution, was dried
(MgSO4), was filtered, concentrated and was chromatographed (MPLC, silica
gel, 200 mL of 10% Me0H in CHC13 then 1% concentrated ammonium
hydroxide-10% methanol in CHC13to give 0.201 g (39%) of the title compound,
as off-white solid. 11-1 NMR (DMSO-d6) 6, 1.59 (m, 2H), 2.16- 2.21 (m,
11H), 2.36-2.38 (m, 4H), 3.03 (m, 4H), 3.52 (m, 4H), 3.97-4.01 (m, 2H),
4.19-4.21 (m, 1H), 5.95 (b, 1H), 6.61 (m, 2H), 8.26 (s, 1H) and 12.0 (bs,
1H). MS (APCI) m/z 528 (M+1, 100%). 



Example 4
[00709]2-(2-(1-but-2-ynoyDpiperidin-4-ylthio)-6-(4-methylpiperazin-1-
yl)pyrirnidin-4-ylamino)thiazole-5-carbonitril e 11-3 [00710] To a stirring
solution at 0C under N2 of 2-butynoic acid (0.63 g, 0.749 mmol) and
triethylamine (0.104 mL, 0.746 mmol) in 5 mL of THF was added
isobutylchloroformate (0.097 mL, 0.748 mmol). The mixture was stirred at 0C
for 15 min then a solution of
2-(2-(piperidin-4-ylthio)-6-(4-methylpiperazin-l-yl)pyrimidin4-ylamino)thia
zole-5-carbonitrile (0.250 g, 0.600 mmol) in 20 mL of THF was added
dropwise. The sample was stirred at 0C for 1 h, then partitioned between
Et0Ac and sat. NaHCO3 solution. The organic extract was washed with
saturated aqueous NaC1 solution, dried (MgSO4), was filtered and was
concentrated in vactio. The residue was chromatographed (silica gel, 1%
NH4OH-10% Me0H in CHC13) to give 0.067 g (23%) of the title compound, as
light yellow solid. Ili NMR (DMSO-d6) 6 1.35-1.66 (m, 2H), 2.03-2.21 (m,
7H), 2.38 (bs, 3H), 3.10 (m, 1H), 3.34-3.52 (m, which also contains the
water peak, -7H), 3.98 (bs, 1H), 4.08-4.16 (m, 2H), 5.95 (s, 1H), 8.26 (s,
1H) and 12.10 (bs, 1H). MS (APCI) m/z 483 (M+1, 100%).  Reversible
Reference Compound 2
[00711]2-(2-(1-Propionylpiperidin-4-ylthio)-6-(4-methylpiperazin-1-yl)pyrim
idin- 4-ylamino)thiazole-5-carbonitrile NN"--' 0 HN S0HN S N TEA  [00712]To
a stirring suspension at 0C under N2 of 2-(2-(piperidin-4-ylthio)-6-(4- 



methylpiperazin-l-yl)pyrimidin-4-ylamino)thiazole-5-carbonitrile (0.200 g,
0.480 mmol) and triethylamine (0.20 mL, 1.435 mmol) in 5 mL of THF was
added propionyl chloride (0.05 mL, 0.576 mmol). The sample was stirred at
0C for 1 h, then partitioned between Et0Ac and sat. NaHCO3 solution. The
organic extract was washed with saturated aqueous NaC1 solution, dried
(MgSO4), filtered and concentrated. The residue was chromatographed (silica
gel, 1% NH4OH-10% Me0H in CHC13) to give 0.169 g (74%) of the title
compound, as a light yellow solid. 1H NMR (DMSO-d6) 6 0.99 (m, 3H),
1.49-1.60 (m, 2H), 2.0-2.6 (m, which also contains DMSO, -11H), 2.97 (m,
1H), 3.2-3.6 (m, which also contains water, -5H), 3.81-4.19 (m, 311), 5.95
(s, 1H), 8.26 (s, 1H) and 12.06 (bs, 111). MS (APCI) m/z 473 (M+1, 100%).
Example 5 [00713]N-(2-(4-(5 -cyanothiazol-2-ylamino)-6-(4
-methylpiperazin-1 -yl)pyrimidin- 2-ylthio)e thyl)acrylamide 11-4 N HN CN
NN S 0N 1007141Tert-butyl2-(4-chloro-6-(5-cyanothiazol -2-ylam ino)py rim
idin-2- ylthio)ethylcarbamate   CN 



HN S BocS)LN CI  [00715] To a stirring solution at room temperature under
N2 of 2-(6-chloro-2-
methanesulfonylpyrimidin-4-ylamino)thiazole-5-carbonitrile (2.80 g, 8.87
mmol) and triethylamine (3.1 mL, 22.24 mmol) in 50 ml of THF was added
dropwise a solution of Boc-cysteamine (2.00 g, 11.28 mmol) in 10 mL of THF.
The reaction was stirred for 4 h, concentrated, then partitioned between
Et0Ac and sat. NaHCO3 solution. The organic extract was washed with
saturated aqueous NaCl solution, dried (MgSO4), filtered and concentrated
to a brown oil and solid. The sample was suspended into 30 mL of Et0Ac,
stirred at room temperature for 30 min and filtered. The solid was washed
with cold Et0Ac and vacuum dried to give 1.44 g (39%) of the title compound
as tan solid. MS (APCI) m/z 435/437 (M+23, 100/43%), 413/415 (M+1, 10/4%)
and 357/359 (M-55, 20/8%). TLC (5i02, 50% Et0Ac in hexanes), a single
component at Rf 0.37. [00716]Tert-butyl2 -(445 -cyanothia zol-2-ylam
ino)-6-(4-methylpipe razin-1 - yl)p yrim idin-2-ylthio)e thylc arbamate N"'
N N HN SHNHN S N Boo,"A. , SNCIDEIABooS N N
[00717]Amixtureoftert-butyl2-(4-chloro-6-(5-cyanothiazol-2- 



ylamino)pyrimidin-2-ylthio)ethylcarbamate (1.44 g, 3.48 mmol),
1-methylpiperazine (0.48 mL, 4.32 mmol) and diisopropylethylamine (1.30 mL,
7.46 mmol) in 20 mL of Et0H in a sealed vial was heated at 80C for 24 h.
The sample was cooled and was filtered. The solid was washed with cold Et0H
and vacuum dried to give 1.16 g (70%) of the title compound as off-white
solid. MS (APCI) m/z 477 (M+1, 100%). TLC (Si02, 10% Me0H in CHC13), a
single component at Rf 0.28.  WO 2011/034907PCT/US2010/048916
[00718]2-(4-(5-Cyanothiazol-2-ylamino)-6-(4-methylpiperazin-1-
y1)pyrimidin-2-ylthio)ethylamine N HN S N)N? TFAN A  H2N", S N N [00719]A
stirring suspension at room temperature under N2 of tert-butyl 2-(4-(5-
cyanothiazol-2-ylamino)-6-(4-methylpiperazin-l-y1)pyrimidin-2-
ylthio)ethylcarbamate (1.13 g, 2.37 mmol) in 20 mL of CH2C12 was treated
with 20 mL of trifluoroacetic acid. Upon addition, all solid went into
solution. The solution was stirred at room temperature for 2 h then
concentrated in vactio to a dark brown oil. Basification of the residue
with sat. NaHCO3 solution produced a solid. The sample was stirred at room
temperature for - 2 h, filtered, washed with water, and vacuum dried to
give 0.913 g (>100%) of the title compound as light brown solid.
[00720]N-(2-(4-(5 -cyanothia zol-2-ylam ino)-6-(4-m ethylpipe
razin-l-yl)pyrim idin- 



2-ylthio)e thyl)acrylamide 11-4 HN S0HN S NCI Hii 11 N TEA0 [00721]To a
stirring suspension at 0C under N2 of 2-(4-(5-cyanothiazol-2-
ylamino)-6-(4-methylpiperazin-l-yflpyrimidin-2-ylthio)ethylamine (0.473 g,
1.256 mmol) and triethylamine (0.35 mL, 2.51 mmol) in 25 mL of THF was
added acryloyl chloride (0.13 mL, 1.60 mmol). The sample was allowed to
slowly warm to room temperature overnight then partitioned between Et0Ac
and 1 N NaOH solution. The organic extract was washed with saturated
aqueous NaC1 solution, dried (MgSO4), filtered, concentrated, and
chromatographed (silica gel, 1% concentrated NH4OH10% Me0H in CHC13) to
give the title compound as an off-white solid. 11-1 NMR (DMSO-d6) 6
2.12-2.61 (m, which also contains DMSO, -7H), 3.16-3.67 (m, which  also
contains water, -8H), 5.59-5.61 (m, 1H), 5.95 (s, 114), 6.11 (m, 114),
6.19-6.21 (m,8.24 9s, 114) and 8.37 (bs, 114). MS (APCI) m/z 431 (M+1,
100%). Example 6
[00722]N-(4-(4-(3-Methy1-1H-pyrazol-5-ylamino)-6-(4-methylpiperiazin-1-
yOpyrimidin-2y1thio)phenypacrylamide 11-53  



[00724]4,6-Dichloro-2-(methylthio)pyridine (24g, 0.123mol) was dissolved in
500m1 of CH2C12, under stirring and ice bath. Meta-chloroperoxybenzoic acid
(about 0.29mo1) was added slowly in a period of 40 mm. The reaction mixture
was stirred for 4 h, was diluted with CH2C12, and was then treated with 50%
Na2S203/NaHCO3 solution. The organic phase was washed with saturated
aqueous NaC1, was dried over MgSO4, and was then filtered. Removal of
solvent under vacuum yielded about 24g of the title compound as a light
purple colored solid. 1007251Tert-Butyl N-(4-mercaptophenyl)carbamate
100726] 4- Aminothiophenol (25g, 0.2mol) was dissolved in 250m1 of Et0Ac.
The solution was cooled with an ice bath and di-t-butyldicarbonate (48g,
0.22mo1) was added dropw ise with stirring. After stirring for 1 h,
saturated NaHCO3 in water (200m1) was added. The reaction mixture was
stirred for overnight. The organic phase  WO 2011/034907PCT/US2010/048916
was washed with water, saturated aqueous NaC1 solution, was dried over
MgSO4, and was then filtered. Removal of organic solvent under vacuum
yielded about 68g of yellow oil, which was treated with hexane to yield
about 50g of the title compound as a yellow solid. [00727]Tert-butyl
4-(4,6-dichloropyrimidin-2-ylthio)phenylcarbamate  



[00728] A mixture of tert-butyl N-(4-mercaptophenyl)carbamate (5g,
0.022mo1) and 4,6-dichloro-2-methylsulfonylpyrimidine (5g, 0.026mo1) in
150m1 of t-BuOH was heated at reflux for 1 h and then Na0Ac (0.5g) was
added. The reaction was heated at reflux for an additional 14 h. Solvent
was removed under vacuum and the residue was dissolved in ethyl acetate.
The organic phase was washed successively with K2CO3 solution and saturated
aqueous NaC1, was dried over MgSO4, and was then filtered. Removal of the
solvent yielded about 5g of the title compound as yellow solid.
[007291Tert-butyl4-(4-chloro-6-(3 -methyl-1H-pyrazol-5-y lam ino)pyrim
idin-2- ylthio)phenylc arbam ate
[00730]Asolutionoftert-butyl4-(4,6-dichloropyrimidin-2-
ylthio)phenylcarbamate (100mg, 0.27mmol), 3-methyl-5-amino-1H-pyrazol
(28.7mg, 0.3mmol), diisopropylethylamine (41.87mg), and Na! (48.6mg,
0.324mmo1) in 1 ml of DMF was heated at 85C for 4h. Following cooling and
dilution with 20 mL of ethyl acetate, the organic phase was washed
successively with water and saturated aqueous NaC1, was dried over MgSO4,
and was then filtered. Removal of solvent in vacuum yielded about 120 mg of
crude product, which was purified by silica gel (30% Et0Ac/hexanes) to
yield 64mg of the title compound. 207  WO 2011/034907PCT/US2010/048916
[00731]Tert-butyl
4-(4-(3-methy1-1H-pyrazol-5-ylamino)-6-(4-methylpiperazin-1-
y1)pyrimidin-2-ylthio)phenylcarbamate 



HN, -NxxHN, -1\1'\ HNHN SNCIHN
[00732]Amixtureoftert-butyl4-(4-chloro-6-(3-methy1-1H-pyrazol-5-
ylamino)pyrimidin-2-ylthio)phenylcarbamate (61mg, 0.14mmol) and lml of
methylpiperazine was heated at 110C for 2 h. The reaction mixture was
diluted with 20 mL ethyl acetate. The organic phase was washed with water,
was dried over MgSO4, and was then filtered. Removal of solvent in vacuum
yielded about 68.2mg of crude product as light brown solid, which was
purified by silica gel (30% Et0Ac/hexanes)to give 49.5 mg of the title
compound. MS (M+H+): 497.36.
[00733]2-(4-Aminophenylthio)-N-(3-methy1-1H-pyrazol-5-ylamino)-6-(4-
methylpiperazin-1-y1)pyrimidin-4-amine FIN,\-1\1\ HN [00734]A solution of
tert-butyl 4-(4-(3-methy1-1H-pyrazol-5-ylamino)-6-(4-
methylpiperazin-1-y1)pyrimidin-2-ylthio)phenylcarbamate (44.5mg) in 5 ml of
Me0H was treated with 2m1 of 5N HC1. When TLC was showed that no starting
material remained, the reaction mixture was diluted with ethyl acetate. The
organic phase was washed with NaHCO3, and saturated aqueous NaC1, was dried
over MgSO4, and was then filtered. Removal of solvent in vacuum gave about
32.1mg of the title compound. 1H NMR (300 MHz, DMSO-d6): 6 11.68 (s, 1 H),
9.65 (s, 1 H), 9.25 (s, 1 H), 7.60 (d, 2 H), 7.45 (d, 2 H), 6.00 (s, 1H),
5.43 (s, 1H), 2.38 (m, 4 H), 2.20 (m, 2 H), 2.05 (m, 2 H), 1.52 (s, 6 H),
MS (M+H+): 397.18.  WO 2011/034907PCT/US2010/048916
1007351N-(4-(4-(3-Methy1-11/-pyrazol-5-ylamino)-6-(4-methylpiperiazin-l- 



yppyrimidin-2y1thio)phenyl)acrylamide 11-53 \- NI\ HN S/`..N0 S N N
1007361Acryloyl chloride (6.85 mL, 7.33mg, 0.08 lmmol) was added to a
solution of2-(4-am inophenylthio) -N-(3 -methyl-1H-pyrazol-5
-y1)-6-(4-methylpiperazin-1- yl)pyrimidin-4-amine (32.1mg, 0.081mmol) in 3
ml of CH2C12 at 0C. After 30 min the reaction mixture was diluted with
ethyl acetate. The organic phase was washed with NaHCO3 solution, saturated
aqueous NaC1 solution, was dried over MgSO4, and was then filtered. Removal
of solvent yielded the crude product, which was purified by silica gel to
give 20mg of the product. MS (M+H+): 451.36. Example 7 [00737]
4-(4-(3-(4-Acrylamido -3 -(trifluorom
ethyl)phenyl)ureido)phenoxy)-Nmethylpicolinamide XVIII-11 0 NH    



HN HN   [00738]C,C'-Bis-tert-butyl
N-4-amino-2-trifluoromethylphenyl)iminodicarbonate  WO
2011/034907PCT/US2010/048916    [00739]To a stirred solution of
4-nitro-2-trifluoromethylaniline (4.12 g, 20 mmol) in 1,4-dioxane ( 50 mL)
was added 4-DMAP (1.22 g, 10 mmol) and Boc anhydride (13.13 g, 50 mmol) at
room temperature. The reaction mixture was heated at 110C for 2 h. The
reaction mixture was cooled, concentrated under reduced pressure and the
residue was dissolved in Et0Ac (25 mL). It was washed with 10% citric acid
solution (5 mL), water (5 mL) and saturated aqueous NaC1 (2 mL). Drying
over Na2SO4 followed by concentration under reduced pressure offered a
residue which was purified by column chromatography (Si02, 60-120, pet
ether/ethyl acetate, 6/4) to give 5.3 g (13 mmol) of the bis-Boc
intermediate as faint yellow solid. This material was dissolved in 50 mL
methanol. To this solution under nitrogen atmosphere was added acetic acid
(3 mL) followed by iron powder (1.71 g, 19.4 g-atom). The reaction mixture
was heated at 70C for 2 h, was cooled to room temperature and was filtered
through a celite(r) bed. The filtrate was concentrated under reduced
pressure and the residue was diluted with Et0Ac (30 mL). It was washed with
water (2 mL) and saturated aqueous NaC1 (2 mL) and dried over Na2SO4.
Concentration under reduced pressure gave a residue, which was further
purified by column chromatography (Si02, 60-120, pet ether/ethyl acetate,
6/4) to give 3.19 g of the title compound as an off-white solid.
[00740]4-(4-(3 -(4- am ino -3 -(trifluorom ethyl)phe nyl)ure
ido)phenoxy)-N- methylpic ol in amide  



1007411ToastirredsolutionofC,C'-bis-tert-butylN-4-amino-2-
trifluoromethylphenyl)iminodicarbonate (0.5 g, 1.32 mmol) and Et3N (0.6 mL,
5.97 mmol) in toluene (5 mL) was added phosgene (20% solution in toluene,
0.91 mL, 1.85 mmol). The reaction mixture heated at reflux for 16 h and
then was cooled to rt. 4-(4-Aminophenoxy)-N-methyl-2-pyridinecarboxamide,
(0.32 g, 1.32 mmol) was added and the reaction mixture was heated at reflux
for 2 h. After that the reaction mixture was quenched with water (5 mL) in
a fume-hood, extracted with Et0Ac (2x20 mL). The ethyl acetate extract was
washed with saturated aqueous NaC1 (15 mL), was dried over Na2SO4 and was
concentrated under reduced pressure to 0.62 g of the title compound.
[00742]4-(4-(3 -(4-Ac rylam ido -3 -(trifluorom
ethyl)phenyOureido)phenoxy)-N- methylpic olinamide XVIII-11
(trifluoromethyl)phenyl)ureido)phenoxy)-N-methylpicolinamide (0.1 g, 0.22
mmol) and pyridine (0.035 g, 0.45 mmol) in DMF (5 mL) was added acryloyl
chloride (0.03 g, 0.33 mmol) at 0 C. The reaction was allowed to come to rt
and further stirred for 12 h, quenched with ice-cold water (10 mL) and
extracted with Et0Ac (2x20 mL). The ethyl acetate extract was washed with
saturated aqueous NaC1 solution (5 mL), dried over Na2SO4 and concentrated
under reduced pressure to get crude XVIII-11. The crude product was
purified initially by neutral alumina column chromatography and then by
prep. HPLC to give 18 mg of the title compound as a white solid. 11-1 NMR
(Me0D) 6 ppm : 2.94 (s, 3H), 5.82 (d, J= 10.0 Hz, 1H), 6.37 (dd, J= 1.76 &
17.16 Hz, 1H), 6.50 (dd, J = 10.28 & 17.16 Hz, 1H), 7.06 (dd, J = 2.6 &
5.94 Hz,  1H), 7.11-7.15 (m, 2H), 7.45 (d, J = 8.64 Hz, 1H), 7.56-7.61 (m,
3H), 7.67 (dd, J 2.24 & 8.48 Hz, 1H), 8.0 (s, 1H), 8.45-8.55 (m, 1H); LCMS
: nile 501 (M+2) Example 8
[00744](E)-4-(4-(3-(4-(Dimethylamino)but-2-enamido)-3-
(trifluoromethyl)phenyOureido)phenoxy)-N-methylpicolinamide XVIH-12 0
[00745]To a stirred solution of 4-dimethylamino-2-butenoic acid (0.186 g,
1.12 mmol) in CH3CN (2.0 mL) was added oxalyl chloride (0.171 g, 1.34 mmol)
at 0C. The reaction mixture was allowed to stir at 0C for 1/2 h and then at
rt for 2 h. Finally it was heated at 45C for 5 min, cooled and the reaction
mixture was taken for next step without further purification.
[00746]Toastirredsolutionof4-(4-(3 -(4-am ino-3 -
(trifluoromethyl)phenyl)ureido)phenoxy)-N-methylpicolinamide (0.1 g, 0.224
mmol) in NMP (2.0 mL) at 00C was added the 4-dimethylaminobut-2-enoyl
chloride from above. The reaction mixture was stirred at 0 C to 100C for 2
h, quenched with cold water (10 mL), basified with triethylamine, and
extracted with dichloromethane (3x10 mL). The combined organic extract was
washed successively with water (10 mL) and saturated aqueous NaCl solution
(10 mL) and was dried over Na2SO4. Concentration under reduced pressure
followed by purification by column chromatography (neutral Al203,
CHC13/Me0H, 99/1) gave the title compound (0.04 g) as a light yellow solid.
11-1 NMR (DMSO-do) 6 ppm : 2.17 (s, 6H), 2.77 (d, J = 4.84 Hz, 3H), 3.04
(d, J = 5.8 Hz, 2H), 6.32 (d, J = 14.84 Hz, 1H), 6.69 (td, J = 5.92 & 15.44
Hz, 1H), 7.137.18 (m, 3H), 7.37-7.40 (m, 2H), 7.58-7.60 (m, 3H), 8.00 (d, J
= 2.36 Hz, 1H), 8.49 



212  (d, J = 5.6 Hz, 1H), 8.77 (q, J = 4.52 Hz, 1H), 8.95 (s, 1H), 9.10 (s,
1H), 9.55 (s, 1H); LCMS : m/e 557.2 (M+1). Example 9
10074714-(4-(3-(4-(2-Chloroacetamido)-3-
(trifluoromethyl)phenyl)ureido)phenoxy)-N-methylpicolinamide XVIII-13
[00748]Toastirredsolutionof4-(4-(3-(4-amino-3- (trifluorom
ethyl)phenyOureido)phenoxy)-N-methylpicolinamide (0.15 g, 0.34 mmol) and
Et3N (0.05 g, 0.51 mmol) in dry THF (10 mL), was added chloroacetyl
chloride (0.045 g, 0.404 mmol), dropwise at 0C under N2. The reaction
mixture was allowed to come to rt and stirred at this temperature for 12 h.
It was concentrated under reduced pressure, quenched with water (10 mL) and
the mixture was extracted with Et0Ac (2x25 mL). The combined Et0Ac extract
was washed with water (10 mL), saturated aqueous NaC1 (10 mL), dried over
Na2SO4 and concentrated under reduced pressure to get a residue. It was
further purified by column chromatography (neutral Al203, CHC13/Me0H
mixtures) to the title compound (0.025 g) as a cream colored solid. tH NMR
(DMSO-d6) 6 ppm : 2.77 (d, J = 4.8 Hz, 3H), 4.28 (s, 2H), 7.13-7.18 (m,
3H), 7.37-7.39 (m, 2H), 7.58-7.63 (m, 3H), 8.20 (d, J = 2.28 Hz, 1H), 8.50
(d, J = 5.6 Hz, 1H), 8.70-8.80 (m, 1H), 8.96 (s, 1H), 9.13 (s, 1H), 9.83
(s, 1H); LCMS : m/e 522.2 (M+1). Example 10  WO
2011/034907PCT/US2010/048916  



[00749]4-(4-(3-(4-(2-Chloroprop ionamido)-3-
(trifluoromethyl)phenyl)ureido)phenoxy)-N-methylpicolinamide XVIII-14 0
HN HN   [00750] Toastirredsolutionof44443 -(4-am ino-3 -
(trifluoromethyl)phenyOureido)phenoxy)-N-methylpicolinamide (0.15 g, 0.34
mmol) in THF (5 mL) was added Et3N (0.07 mL, 0.51 mmol) and the reaction
mixture was cooled to 0C. To it was added 2-chloropropionyl chloride (0.064
g, 0.51 mmol) dropwise, at the same temperature. The reaction mixture was
allowed to come to rt and then stir for 12 h at the same temperature. It
was diluted with ethyl acetate (5 mL), washed with water (2 mL), saturated
aqueous NaC1 solution (2 mL) and was dried over Na2SO4. Filtration followed
by concentration under reduced pressure offered a residue which was
purified by column chromatography (Si02, 60-120, chloroform/methanol, 9/1)
to give the title compound (0.01 g) as a white solid. Ill NMR (DMSO-d6) 6
ppm : 1.61 (d, J = 6.8 Hz, 3H), 2.79 (d, J = 5.2 Hz, 3H), 4.75 (q, J = 6.8
Hz, 1H), 7.14-7.19 (m, 3H), 7.35-7.39 (m, 2H), 7.59-7.65 (m, 3H), 8.02 (d,
J = 2.4 Hz, 1H), 8.51 (d, J 5.6 Hz, 1H), 8.70-8.80 (m, 1H), 8.98 (s, 1H),
9.15 (s, 1H), 9.85 (s, 1H); LCMS : nile 536.1 (M+1). Reversible Reference
Compound 3 [00751]4-(4-(3-(4-(Propionamido)-3-(trifluorom
ethyl)phenyl)ureido)phenoxy)-N- methylpic olinamide  



1007521Toastirredsolutionof4-(4-(3-(4-amino-3-
(trifluoromethyl)phenyl)ureido)phenoxy)-N-methylpicolinamide (0.1 g, 0.23
mmol) and Et3N (0.04 g, 0.43 mmol) in DMF (2 mL) was added propionyl
chloride (0.023 g, 0.25 mmol) dropwise at 0C. The reaction was allowed to
come to rt and stirred for additional 16 h. It was concentrated under
reduced pressure and the residue was taken in water (2 mL) and extracted
with Et0Ac (2x20 mL). The Et0Ac extract was washed with saturated aqueous
NaC1 solution (5 mL) and was dried over Na2SO4. Concentration under reduced
pressure followed by purification by chromatography (Si02, 230-400,
mixtures of CHC13/Me0H) yielded the title compound (0.024 g) as an
off-white solid. II-I NMR (Me0D) 6 ppm: 1.23 (t, J= 7.6 Hz, 311), 2.35-2.55
(m, 2H), 2,94 (s, 3H), 7.05-7.07 (m, 1H), 7.11-7.15 (m, 2H), 7.39 (d, J=
8.7 Hz, 1H), 7.56- 7.60 (m, 3H), 7.63-7.66 (dd, J= 2.32 & 8.44 Hz, 1H),
7.98 (d, J= 2.36 Hz, 1H), 8.47 (d, J= 5.64 Hz, 1H); LCMS: m/e 503.2 (M+1)
Example 11 1007531 4-(4-(3 -(3 -acry lamido)-4-chlorophe
nyl)ureido)phenoxy)-Nmethylpic olinamide XVIII-15   0 [00754]C,C'-B
is-tert-butyl N-3 -nitro -5-chlorophe nyl)iminodic arbonate Boc.N-Boc NH2
ci (Boc)20 02N02N  [00755] To a stirred solution of 3-nitro-5-chloroaniline
(3 g, 17.4 mmol) in 1,4- dioxane (50 mL) was added 4-DMAP (1 g, 8.7 mmol)
and Boc anhydride (9.5 g, 43.6 mmol) at room temperature. The reaction
mixture was heated at 110C for 2 h. The reaction mixture was cooled, was
concentrated under reduced pressure and the residue was dissolved in Et0Ac
(25 mL). It was washed with 10% citric acid solution (5 mL), water (5 mL)
and saturated aqueous NaC1 (2 mL). Drying over Na2SO4 followed by
concentration under reduced pressure offered a residue which was purified
by column chromatography (Si02, 60-120, pet ether/ethyl acetate, 6/4) to
give 4.2 g of the title compound as faint yellow solid. [00756](2) C,C
'-Bis-tert-butyl N-3-amino-5-chlorophenyl)iminodicarbonate  



[00757]ToastirredsolutionofC,C'-bis-tert-butyl N-3-nitro-5-
chlorophenyl)iminodicarbonate (1.9 g, 5.1 mmol) in methanol (25 mL) was
added acetic acid (2.5 mL), followed by iron powder (0.45 g, 7.6 g-atom)
under nitrogen atmosphere. The reaction mixture was heated at 70 C for 2 h,
cooled to room temperature and filtered through a celitee bed. The filtrate
was concentrated under reduced pressure and the residue was diluted with
Et0Ac (10 mL). It was washed  successively with water (2 mL) and saturated
aqueous NaC1 solution (2 mL). Drying over Na2SO4 followed by concentration
under reduced pressure offered a residue which was further purified by
column chromatography (Sia), 60-120, pet ether/ethyl acetate, 6/4) to give
1.1 g of the title compound as an off white solid.
[00758]4-(4-(3-(3-bis-tert-butoxycarbonylamino)-4-
chlorophenyl)ureido)phenoxy )-N-methylpicolinam ide    0 [00759]
Toastirredsolutionof4-(4-aminophenoxy)-N-methy1-2- pyridinecarboxamide
(0.36 g, 1.4 mmol) in CH7C12 (5 mL) was added phosgene solution (20%
solution in toluene, 1.01 g, 2.19 mmol) at 00C and the reaction mixture was
stirred at room temperature for 15 min. It was again cooled to 0 C and Et3N
(0.44 g, 4.38 mmol) was added to it. The reaction mixture was then stirred
at 35C for 3 h when TLC analysis showed that there was no starting
material. The reaction mixture was again cooled to 00C and
C,C'-bis-tert-butyl N-3-amino-5- chlorophenyl)iminodicarbonate (0.5 g, 1.4
mmol) was added to it. The reaction mixture was allowed to come to rt and
then was heated at reflux for 16 h. The mixture was cooled to rt, was
quenched with water (2 mL) and the dichloromethane layer was separated and
was dried over Na2SO4. Filtration followed by concentration under reduced
pressure offered a residue which was purified by column chromatography
(Si02, 60-120, chloroform/methanol, 9/1) to give 0.4 g of the title
compound as a brown solid. [00760] 44443 -(3 -acrylamido)-4-chlorophe
nyOureido)phenoxy)-N- 



methylpic olinamide  0 [00761]To a stirred solution of
4-(4-(3-(3-bis-tert-butoxycarbonylamino)-4-
chlorophenyl)ureido)phenoxy)-N-methylpicolinamide (0.35 g, 0.59 mmol) in
CH2C12 (5 mL) was added TFA (0.195 g, 1.71 mmol) at 0C. The reaction
mixture was allowed to come to rt and was stirred at this temperature for 3
h. It was quenched with NaHCO3 solution (5 mL), organic layer was separated
and dried over Na2SO4. Filtration followed by concentration under reduced
pressure offered a residue which was purified by column chromatography
(Si02, 60-120, chloroform/methanol, 9/1) to give the amino intermediate
(0.15 g) as a light brown solid. This material was dissolved in NMP (3 mL)
and acryloyl chloride (0.05 g, 0.54 mmol) was added at 0C. The reaction
mixture was allowed to come to rt and was stirred at this temperature for 1
h. It was diluted with CH2C12 (2 mL), was washed with NaHCO3 solution (1
mL), water (1 mL), saturated aqueous NaC1 solution (1 mL) and was dried
over Na2SO4. Filtration followed by concentration under reduced pressure
gave a residue, which was purified by column chromatography (Si02, 60-120,
chloroform/methanol, 9/1) to give 0.07 g of the title compound as a white
solid. 11-1 NMR (DMSO-d6) 6 ppm: 2.77 (d, J= 4.84 Hz, 3H), 5.78 (dd, J= 1.8
& 10.12 Hz, 1H), 6.28 (dd, J= L84 & 16.96 Hz, 111), 6.62 (dd, J= 10.16 &
16.92 Hz, 1H), 7.12- 7.17 (m, 3H), 7.35-7.41 (m, 3H), 7.56-7.58 (m, 2H),
7.95 (d, J= 1.96 Hz, 1H), 8.49 (d, J= 5.6 Hz, 1H), 8.76-8.81 (m, 2H), 8.95
(s, 1H), 9.85 (s, 1H); LCMS: m/e 464 (M+1). Example 12 [00762] 44443
-(4-(N-m ethy lacrylam ido)ph enyOureido)phenoxy)-Nm ethylpic olinamide
XVIII-16   0 [00763]Tert-butyl N-methyl-N-(4-nitrophenyl)carbamate
NaH, Mel NHIBoc THF 02N02N [00764]To a stirred solution of NaH (60%
dispersion in paraffin oil) (251 mg, 6.28 mmol) in THF (6.0 mL) at 0 C was
added a solution of tert-butyl N-(4- nitrophenyl)carbamate (1.0 g, 4.19
mmol) in THF (4.0 mL) over a period of 15 mm. The reaction mixture was
stirred at this temperature for 15 mm and to it was added methyl iodide
(590.8 mg, 4.19 mmol). The reaction mixture was warmed to rt, and was
stirred at 50C for 16 h. The mixture was cooled, was quenched with ice cold
water (10.0 mL), and was extracted with Et0Ac (3x50 mL). The combined Et0Ac
extract was washed with water (50 mL), saturated aqueous NaC1 (50 mL),
dried over Na2SO4 and concentrated and reduced pressure. The residue was
further purified by column chromatography (Si02, 60-120,
hexane/ethylacetete 90/10) to give the title compound (300 mg) as a yellow
solid. 



[00765]Tert-butyl N-methyl-N-(4-aminophenyl)carbamate H2, Pd/C N.BocEt0AcN.
Boc 02N [00766]To a solution of tert-butyl
N-methyl-N-(4-nitrophenyl)carbamate (0.090 g, 0.356 mmol) in Et0Ac (5 mL))
was added 10% Pd/C (0.012 g) and the reaction mixture was allowed to stir
under H2 atmosphere (1.5 Kg hydrogen pressure) at rt for  16 h. The
reaction mixture was filtered through a pad of celite(r) and concentrated
under reduced pressure to give the title compound (42 mg) as a brownish
viscous oil. [00767]
4-(4-(3-(4-tert-butoxylcarbonylmethylaminophenyOureido)phenoxy)-Nmethylpico
linamide -Boc    [00768] To a stirred solution of tert-butyl
N-methyl-N-(4-aminophenyl)carbamate  [00769] (0.2 g, 0.89 mmol) and Et3N
(318 mg, 3.14 mmol) in toluene (4 mL) was added phosgene (20% solution in
toluene, 0.85 mL, 1.61 mmol) at 0C. The reaction mixture was allowed to
reflux for 16 h, cooled to rt and to it was added 4-(4-
aminophenoxy)-N-methy1-2-pyridinecarboxamide (0.218 g, 0.89 mmol) and the
reaction mixture was again refluxed for 4 h. After that the reaction
mixture was quenched with water (5 mL) in a fume-hood, was extracted with
Et0Ac (2x20 mL) and the ethyl acetate extract was washed with saturated
aqueous NaC1 (15 mL), was dried over Na2SO4 and was concentrated under
reduced pressure. The residue was further purified by column chromatography
(Si02, 60-120, hexane/ethyl acetete: 60/40) to give the title compound (78
mg) as an off-white solid. [00770]4-(4-(3 -(4-methy lam inophe nyl)ure
ido)phe noxy)-N-methylpic o linamide 



0 0  [00771]Toastirredsolutionof4-(4-(3-(4-tert-
butoxylcarbonylmethylaminophenyl)ureido)phenoxy)-N-methylpicolinamide (76
mg, 0.154 mmol) in CH2C12 (2.5 mL) was added trifluoroacetic acid (0.38 mL)
at 0C. The reaction mixture was allowed to come to rt and was stirred for
additional 16 h. It was then quenched with ice-cold water (3 mL) and was
basified with 10')/oNaHCO3. It was extracted with Et0Ac (2x25 mL). The
combined Et0Ac extract was washed with saturated aqueous NaC1 (5 mL), was
dried over Na2SO4 and was concentrated under reduced pressure to give the
title compound (24 mg).
[00772]4-(4-(3-(4-(N-methylacrylamido)phenyl)ureido)phenoxy)-N-
methylpicolinamide X'VIII-16 0  HNCI HN 0   



[00773] To a stirred solution of
4-(4-(3-(4-methylaminophenyOureido)phenoxy)-Nmethylpicolinamide (20 mg,
0.051 mmol) in NMP (1.0 mL) at 0C was added acryloyl chloride (11.53 mg,
0.127 mmol). The reaction mixture was stirred at 0C for 30 min, was allowed
to come to rt and was stirred for 90 min at this temperature. The reaction
mixture was quenched with water (2 mL), was basified with 10% NaHCO3 soln.
and extracted with dichloromethane (2x10 mL). The combined CH2Cl2 extract
was washed with water (5 mL), then with saturated aqueous NaC1 (5 mL), was
dried over Na2SO4 and was concentrated under reduced pressure. The residue
obtained was further purified by column chromatography (Si02, 230-400,
Me0H/CHC13: 1/99) to give the title compound (5 mg) as an off-white solid.
11-1 NMR (CDC13) 6 ppm: 3.05 (d, J 5.2 Hz, 3H), 3.33 (s, 3H), 5.51 (d, J =
9.6 Hz, 1H), 6.08-6.15 (m, 1H), 6.35 (bd, J = 17.2 Hz, 1H), 6.98 (d, J =
8.44 Hz, 2H), 7.07-7.12 (m, 3H), 7.39 (d, J = 8.4 Hz, 2H), 7.49 (d, J = 6.8
Hz, 2H), 7.64 (s, 1H), 8.16 (s, 1H), 8.25 (s, 1H), 8.43 (d, J = 5.6 Hz,
1H); LCMS: m/e 446 (M+1).  Example 13. [00774]4-
{4-{4-(2-Chloro-acety1)-piperazin-1-y1}-5-trifluoromethyl-pyrimidin-2-
ylamino}-3-methoxy-N-(1-methyl-piperidin-4-y1)-benzamide (111-26) [00775]
The title compound was prepared according to the steps and intermediates as
described below. Step 1: Intermediate 13a   F3C    



1 3a [00776]Under N2, to a stirring solution of 500 mg of 2,4-dichloro-5-
trifluoromethyl-pyrimidine (2.31 mmol) and 780 mg of zinc bromide (3.46
mmol) in 20 mL of dichloromethane-methanol (v/v 1/1) at 0 C, was added 526
mg of 4-amino3-methoxy-N-(1-methyl-piperidin-4-y1)-benzamide (2.0 mmol) in
10 mL of Nmethyl-pyrrolidinone (NMP). After stirring 30 mm at 0 C, LC-MS
showed completion of step 1 reaction with desired MS m/z = 444.1 (ES+). Due
to the moisture sensitivity of intermediate 13a, the reaction mixture was
split into four aliquots (0.5 mmol each), and used directly for next step.
Step 2: Intermediate 13b  Boc 1?1 N   ()Me 1 3b 



[00777] To one aliquot, was added N-Boc-piperizine (0.75 mmol) and 100 mg
of anhydrous K2CO3. The reaction mixture was stirred at rt overnight. The
reaction mixture was extracted with 50 mL of Et0Ac, washed by water, brine,
and dried over anhydrous sodium sulfate. After concentration, the residue
was suspended into etherheptane. The white solid was filtered out as
desired product 13b (120 mg), MS m/z = 594.2 (ES+). Step 3: Intermediate
13c TFA I 3c [00778]To a stirring solution of 120 mg of intermediate 13b
(202 i..tmol) in 4 mL of anhydrous dichloromethane, was added 2 mL of
trifluoroacetic acid. After 30 min, LC-MS showed completion of de-Boc
protection, MS m/z = 492.2 (ES+). The solvent was removed under reduced
pressure, and co-evaporated with methanol/DCM several times to ensure the
complete removal of trifluoroacetic acid. The residue was intermediate 13c,
and can be used directly for next steps. Step 4:
4-{4-14-(2-Chloro-acety1)-piperazin-1-y11-5-trifluoromethyl-pyrimidin-2-
ylamino}-3-methoxy-N-(1-methyl-piperidin-4-y1)-benzamide (111-26)      OMe
111-26 1007791To a stirring solution of intermediate 13e (100 1.unol), 250
!.LL of pyridine 



in 2 mL of anhydrous dichloromethane and 1 mL N,N-dimethylacetamide, was
added 2-chloroacetyl chloride 150 1.1.L. After 10 min, LC-MS showed
completion of the acylation. The reaction mixture was concentrated, and
purified by pre-HPLC, giving 39.5 mg of product 111-26. MS m/z 570.2 (ES+),
568.2 (ES-). EXAMPLE 14  111-27 10078014- [4-(4-Acryloyl-piperazin-1-y1)-5
-trifluorome thyl-pyrim idin-2-ylamino] - 3
-methoxy-N-(1-methyl-piperidin-4-y1)-benzamide (111-27) 1007811At -20 C, to
a stirring solution of intermediate 13c (100 uniol), 250 1AL of pyridine in
2 mL of anhydrous dichloromethane and 1 mL N,N-dimethylacetamide, was added
acryoyl chloride (1.2 equiv). After 10 mm, the reaction was quenched by
adding 200 1.1L of water. The reaction mixture was concentrated, and
purified by preHPLC, giving 111-27. MS m/z = 548.3 (E S+), 546.2 (ES-).
EXAMPLE 15  111-28 [00782j4-
{442-(2-Chloro-acetylamino)-ethylamino]-5-trifluoromethyl-pyrimidin-
2-ylaminol -3-methoxy-N-(1-methyl-piperidin-4-y1)-benzamide (111-28)
1007831 The title compound was prepared in a similar way as 111-26 through
the following steps and intermediates as described below. Step 1:
Intermediate 15b 



Boc HN 15b [00784] Intermediate 15b was synthesized in the same way as
intermediate 13b but using 2-N-Boc-ethylamine instead of N-Boc-piperidine.
MS m/z= 568.2 (ES+), 566.2 (ES-). Step 2: Intermediate 15c TFA  [00785]
Intermediate 15c was prepared in the same way as intermediate lc but
starting with intermediate 15B. MS m/z: 468.2 (ES+). Step 3:
-{442-(2-Chloro-acetylamino)-ethylamino1-5-trifluoromethyl-pyrimidin2-ylami
no}-3-methoxy-N-(1-methyl-piperidin-4-y1)-benzamide (111-28) 111-28 [00786]
111-28 was synthesized in a similar way as of 111-26 through intermediate
15c. MS m/z 544.2 (ES+), 542.3 (ES-) EXAMPLE 16 HN HN F3CN 



N  OMe 111-29
10078714-[4-(2-Acryloylamino-ethylamino)-5-trifluoromethy1-pyrimidin-2-
ylamino]-3-methoxy-N-(1-methyl-piperidin-4-y1)-benzamide (111-29)
[00788]111-29 was synthesized in a similar way as of 111-27 through
intermediate 15c. MS m/z = 522.3 (ES+), 520.2 (ES-). Example 17.
Biochemical Assays A.KDR and FLT-3 Omnia Assay for Potency Assessment: 226
1007891 The protocol below describes a continuous-read kinase assay to
measure inherent potency of Avila Therapeutics' compounds against active
KDR and FLT-3 enzymes. The assay was performed substantially as described
by the vendor (Invitrogen, Carlsbad, CA; http://www.inv
itrogen.com/content.cfm?pageid=11338.) 1007901 Briefly, 10X stocks of KDR
from Invitrogen or BPS Bioscience (PV3660 or 40301) and FLT-3 (PV3 182)
enzymes, 1.13X ATP (AS001A) and Y9-Sox or Y12- Sox peptide substrates
(KCZ1001) were prepared in 1X kinase reaction buffer consisting of 20 mM
Tris, pH 7.5, 5 mM MgC12, 1 mM EGTA, 5 mM 13- glycerophosphate, 5% glycerol
(10X stock, KBOO2A) and 0.2 mM DTT (DS001A). 5 tiL of enzyme were
pre-incubated in a Corning (#3574) 384-well, white, non-binding surface
microtiter plate (Corning, NY) for 30 mm at 27C with a 0.5 tL volume of 50%
DMSO and serially diluted compounds prepared in 50% DMSO. Kinase reactions
were started with the addition of 45 1.1,1_, of the ATP/Y9 or Y5-Sox
peptide substrate mix and monitored every 30-90 seconds for 60 minutes at
X"360/Xe",485 in a Synergy4 plate reader from BioTek (Winooski, VT). At the
conclusion of each assay, progress curves from each well were examined for
linear reaction kinetics and fit statistics (R2, 95% confidence interval,
absolute sum of squares). Initial velocity (0 minutes to 20+ minutes) from
each reaction was determined from the slope of a plot of relative
fluorescence units vs time (minutes) and then plotted against inhibitor
concentration to estimate IC50 from Log[Inhibitor] vs Response, Variable
Slope model in GraphPad Prism from GraphPad Software (San Diego, CA).
[Reagent] used in optimized protocols:  1007911 [PDGFRa] = 2-5 nM, [ATP] =
60 p.M and [Y9-Sox peptide] = 10 I_tM (ATP Kmapp = 61 [IM) 



1007921 [FLT-3] = 15 nM, [ATP] = 500 1.1M and [Y5-Sox peptide] = 10 f.tM
(ATP Kmapp = 470 pM) B.Omnia Assay Protocol for Potency Assessment Against
BTK [007931 Below describes the protocol using EGFR-WT and EGFR-T790M/L858R
and the protocol BTK-optimized reagent conditions then follow.  WO
2011/034907PCT/US2010/048916 1007941 The mechanics of the assay platform
are best described by the vendor (Invitrogen, Carlsbad, CA) on their
website at the following URL: http://www.inv
itrogen.com/content.cfm?pageid=11338 or http://www.inv
itrogen.com/site/us/en/home/Produc ts-andServices/Applications/Drug-Disc
overy/Target-and-Lead-Identific ation-andValidation/K
inaseBiology/KB-Misc/Biochemical-Assays/Omnia-Kinase-Assays.html. [00795]
Briefly, 10X stocks of EGFR-WT (PV3872) from Invitrogen and EGFRT790M1L858R
(40350) from BPS Bioscience, San Diego, CA, 1.13X ATP (AS001A) and
appropriate Tyr-Sox conjugated peptide substrates (KCZ1001) were prepared
in lx kinase reaction buffer consisting of 20 mM Tris, pH 7.5, 5 mM MgC12,
1 mM EGTA, 5 mM P-glycerophosphate, 5% glycerol (10X stock, KBOO2A) and 0.2
mM DTT (DS001A). 5 ttt of each enzyme were pre-incubated in a Corning
(#3574) 384- well, white, non-binding surface microtiter plate (Corning,
NY) for 30 min. at 27C with a 0.5 pt volume of 50% DMSO and serially
diluted compounds prepared in 50% DMSO. Kinase reactions were started with
the addition of 45 1AL of the ATP/Tyr-Sox peptide substrate mix and
monitored every 30-90 seconds for 60 minutes at Xex360/Xem485 in a Synergy4
plate reader from BioTek (Winooski, VT). At the conclusion of each assay,
progress curves from each well were examined for linear reaction kinetics
and fit statistics (R2, 95% confidence interval, absolute sum of squares).
Initial velocity (0 minutes to -30 minutes) from each reaction was
determined from the slope of a plot of relative fluorescence units vs time
(minutes) and then plotted against inhibitor concentration to estimate IC50
from log[Inhibitor] vs Response, Variable Slope model in GraphPad Prism
from GraphPad Software (San Diego, CA).  [00796] The modified BTK-optimized
reagent conditions for the above protocol are: [BTK] 5 nM, [ATP] =40 mM,
[Y5-Sox] = 10 mM (ATP KMapp - 36 mM C.c-Kit (V654A and T6701) Omnia Assays
for Potency Assessment:  [00797]Briefly, 10X stocks of c-Kit (V654A) from
Millipore (14-733) or c-Kit (T670I) from Cell Signaling (7922), 1.13X ATP
(AS001A) and Y9-Sox or Y12-Sox peptide substrates (KCZ1001) were prepared
in 1X kinase reaction buffer consisting 



228  of 20 mM Tris, pH 7.5, 5 mM MgC12, 1 mM EGTA, 5 mM P-glycerophosphate,
5% glycerol (10X stock, KBOO2A) and 0.2 mM DTT (DS001A). 5 lit of each
enzyme were pre-incubated in a Corning (#3574) 384-well, white, non-binding
surface microtiter plate (Corning, NY) for 30 min at 270C with a 0.5 1AL
volume of 50% DMSO and serially diluted compounds prepared in 50% DMSO.
Kinase reactions were started with the addition of 45 ptl., of the Y9 or
Y12-Sox peptide substrate and monitored every 30-90 seconds for 60 minutes
at 2ex360/kem485 in a Synergy4 plate reader from BioTek (Winooski, VT). At
the conclusion of each assay, progress curves from each well were examined
for linear reaction kinetics and fit statistics (R2, 95% confidence
interval, absolute sum of squares). Initial velocity (0 minutes to 20+
minutes) from each reaction was determined from the slope of a plot of
relative fluorescence units vs time (minutes) and then plotted against
inhibitor concentration to estimate ICso from log[Inhibitor] vs Response,
Variable Slope model in GraphPad Prism from GraphPad Software (San Diego,
CA). [00798] [c-Kit V654A] = 5 nM, [ATP] = 220 [tM and [Y9-Sox l = 10 }iM
(ATP Kmapp = 240 JAM) [00799] [c-Kit T670I] = 5 nM, [ATP] = 220 JAM and
[Y12-Sox] = 10 j_iM (ATP KMapp = 220 tiM) D. ASSAY FOR PDGFRA [00800]
Briefly, 10X stock of PDGFRa (PV3811) enzyme, 1.13X ATP (AS001A) and
Y12-Sox peptide substrates (KCZ1001) was prepared in 1X kinase reaction
buffer consisting of 20 mM Tris, pH 7.5, 5 mM MgC12, 1 mM EGTA, 5 mM 13-
glycerophosphate, 5% glycerol (10X stock, KBOO2A) and 0.2 mM DTT (DS001A).
5 tiL of enzyme were pre-incubated in a Corning (#3574) 384-well, white,
non-binding surface microtiter plate (Corning, NY) for 30 min at 27C with a
0.5 lit volume of 50% DMSO and serially diluted compounds prepared in 50%
DMSO. Kinase reactions were started with the addition of 45 piL of the
ATP/Y9 or Y12-Sox peptide substrate mix and monitored every 30-9 seconds
for 60 minutes at ),,ex360/ken1485 in a Synergya plate reader from BioTek
(Winooski, VT). At the conclusion of each assay, progress curves from each
well were examined for linear reaction kinetics and fit statistics (R2, 95%
confidence interval, absolute sum of squares). Initial velocity (0  minutes
to 20+ minutes) from each reaction was determined from the slope of a plot
of relative fluorescence units vs time (minutes) and then plotted against
inhibitor concentration to estimate ICso from log[Inhibitor] vs Response,
Variable Slope model in GraphPad Prism from GraphPad Software (San Diego,
CA).  [00801] [PDGFRu] = 2-5 nM, [ATP] = 60 UM and [Y9-Sox peptide] = 10
1...1M (ATP KM app = 61 uM) [00802] The resuts of the biochemical assays
are presented below. The reported IC50 APP and IC50 values are in units of
nM.. [00803] 11-53 inhibited FLT3 with an 1050 APP of 3.7625; KDR with an
IC50 APP of 15.155, CKIT with an IC50 APP of 114.40, CKIT D816V with an
IC50 APP of 127.13. [00804] XVIII-11 inhibited FLT3 with an 1050 APP of
1.9935; KDR with an IC50_APP of 26.923, CKIT with an IC50_APP of 31.129,
CKIT D816V with an IC50 APP of 3.4233. 



[00805] XVIII-12 inhibited FLT3 with an 1050 APP of 1.0740; KDR with an
1C50 _APP of 148.50, CKIT with an IC50 APP of 10.450, CKIT D816V with an
IC50 APP of 2.5040. [00806] XVIII-13 inhibited FLT3 with an 1050 APP of
0.5080; KDR with an 1C50 _APP of 0.9499, PDGFRA with an IC50 APP of 0.5080.
[00807] XVIII-14 inhibited FLT3 with an 1050 APP of 106.90; KDR with an
IC50 APP of 6.9410, PDGFRA with an 1C50 _APP of 1.5450. [00808] XVIII-15
inhibited KDR with an IC50 APP of 462.50. [00809] XVIII-16 inhibited KDR
with an 1050 APP of 1335.0. [00810] II-1 inhibited FLT3 with an IC50 APP of
3.1510; KDR with an IC50_APP of 39.259, BTK with an 1C50 _APP of 6169.5.
[00811] 11-2 inhibited FLT3 with an IC50 APP of 0.5080; KDR with an IC50
APP of 51.384, BTK with an IC50_APP of 0.5715. 1008121 11-4 inhibited FLT3
KDR with and IC50_APP of 111.49, BTK with an 1050 APP of 05080.5. [00813]
11-3 inhibited KDR with an 1050 APP of 290.2, BTK with an 150 APP of
458.50.  [00814] II-5 inhibited KDR with an IC50_APP of 39.700, BTK with an
IC50_APP of 105.91. [00815] Reversible Reference Compound 1 inhibited FLT3
with an IC50 of 5.8445; KDR with an IC50 of 253.89, BTK with an IC50 of
1640.5.  [008161 Reversible Reference Compound 2 inhibited KDR with an IC50
of 95.669; BTK with an IC50 of 183.69. [00817] Reversible Reference
Compound 3 inhibited CKIT with an IC50 of 16.309, PDGFRA with an IC50 of
4.1550, FLT3 with an IC50 of 0.4606, KDR with an IC50 of 39.375. Example
18. EOL-1 Cell Washout Assay 



[00818] EOL-1 cells purchased from DSMZ (ACC 386) were maintained in RPMI
(Invitrogen #21870)+ 10% FBS +1% penicillin/streptomycin (Invitrogen #
15140- 122). EOL-1 cells were grown in suspension in complete media and
compound was added to 2 x 106 cells per sample for 1 hour. After 1 hour,
the cells were pelleted, the media was removed and replaced with
compound-free media. Cells were washed every 2 hours and resuspended in
fresh compound-free media. Cells were collected at specified time points,
lysed in Cell Extraction Buffer and 15 i_tg total protein lysate was loaded
in each lane. PDGFR phosphorylation was assay by western blot with Santa
Cruz antibody sc-12910. The results of this experiment are depicted in FIG.
1 where it is shown that relative to DMSO control and to a reversible
reference compound, XVIII-11 maintained enzyme inhibition of PDGFR in EOL-1
cells after "washout" after 0 hours and 4 hours. Example 19. cKIT Washout
Assay [00819]GIST882 cells (See, Bauer et al., Cancer Research,
66(18):9153-9161 (2006)) were seeded in a 6 well plate at a density of 8 x
105 cells/well in complete media. The next day cells were treated with luM
compound diluted in complete media for 90 minutes. After 90 minutes, the
media was removed and cells were washed with compound-free media. Cells
were washed every 2 hours and resuspended in fresh compound-free media.
Cells were collected at specified time points, lysed in Cell Extraction
Buffer (Invitrogen FNN0011) supplemented with  Roche complete protease
inhibitor tablets (Roche 11697498001) and phosphatase inhibitors (Roche 04
906 837 001) and lysates were sheared by passing through a 28.5 gauge
syringe 10 times each. Protein concentrations were measured and lOug total
protein lysate was loaded in each lane. C-kit phosphorylation was assayed
by western blot with pTyr (4G10) antibody and total kit antibody from Cell
Signaling Technology. [00820]Sorafenib and XVIII-11 were tested for
cellular activity in a GIST882 cell line at 1 micromolar. The results are
depicted in FIGS. 2a and 2b where it is shown that XVIII-11 maintained
c-KIT enzyme inhibition in GI5T430 cells after "washout" for at least 8
hours. Both compounds inhibited cKIT autophosphorylation and also
downstream signaling of ERK. In order to understand whether there was a
prolonged inhibition with the irreversible inhibitor the cells were washed
free of compound. For the reversible inhibitor, Sorafenib, the inhibitory
activity of cKIT and downstream signaling was overcome whereas the
irreversible inhibition of XVIII-11 persisted for at least 8 hours. These
data support the superiority in duration of action of the irreversible
inhibitor XV III-11 over the reversible inhibitor Sorafenib [00821] Example
20 Mass Spectral Analysis A.C-KIT and XVIII-11 [00822]C-kit (15 pmols) was
incubated with XVIII-11 (150 pmols) for 3hrs at 10X access prior to tryptic
digestion. Iodoacetamide was used as the alkylating agent after compound
incubation. A control sample was also prepared which did not have the
addition of XVIII-11. For tryptic digests a 2u1 aliquot (3.3 pmols) was
diluted with 10 ul of 0.1% TFA prior to micro C18 Zip Tipping directly onto
the MALDI target using alpha cyano-4-hydroxy cinnamic acid as the matrix
(5mg/m1 in 0.1%TFA:Acetonitrile 50:50). [00823]For tryptic digests the
instrument was set in Reflectron mode with a pulsed extraction setting of
2200. Calibration was done using the Laser Biolabs Pep Mix standard
(1046.54, 1296.69, 1672.92, 2093.09, 2465.20). For CID/PSD analysis the
peptide was selected using cursors to set ion gate timing and fragmentation
occurred at a laser power about 20% higher and He was used as the collision
gas for CID.  



WO 2011/034907PCT/US2010/048916 Calibration for fragments was done using
the P1 4R fragmentation calibration for the Curved field Reflectron.
[00824] A modified peptide of MH+ of 1141.49 (NC1HR; SEQ ID NO:46) was
seen. (FIG. 3) This is the mass expected for the XVIII-11 compound at Mw of
499.15 Da. Attempts at fragmentation of the XVIII-11 modified peptide
produced very weak CID spectra which provided some confirmatory evidence of
the 1141.49 peptide via an Immonium ion for His at 110 and a C-terminal Arg
at 175. There was also data to suggest that the Cys of ICDFGLAR may be
modified. B.KDR AND 11-2 [00825] KDR kinase (40 pmols) was incubated with
11-2 (395 pmols) for 3hrs at 10X access prior to tryptic digestion.
Iodoacetamide was used as the alkylating agent after compound incubation.
For tryptic digests a Sul aliquot (6.7 pmols) was diluted with 10 ul of
0.1% TFA prior to micro C18 Zip Tipping directly onto the MALDI target
using alpha cyano-4-hydroxy cinnamic acid as the matrix (5mg/m1 in
0.1%TFA:Acetonitrile 50:50). [00826] For tryptic digests the instrument was
set in Reflectron mode with a pulsed extraction setting of 1800.
Calibration was done using the Laser Biolabs Pep Mix standard (1046.54,
1296.69, 1672.92, 2093.09, 2465.20). For CID/PSD analysis the peptide was
selected using cursors to set ion gate timing and fragmentation occurred at
a laser power about 20% higher and He was used as the collision gas for
CID. Calibration for fragments was done using the P 14R fragmentation
calibration for the Curved field Reflectron. [00827] A modified peptide was
seen at MH+ of 1364.63, which was predicted to be have the sequence
ICDFGLAR (SEQ ID NO:47). (FIG. 4) This is the mass expected when the adduct
mass of 11-2 (470.17) is added to the peptide of 894.45. Evidence of the
compound (II-2) was observed at MH+ of 471.27 in the low mass range of the
spectra. In this case evidence of the compound was found in the PSD spectra
of the 1364.63 peptide. Database searching also confirmed the modified
peptide at 1364.63. [00828] Preparative Example  [00829] The example shows
general schemes used to prepare FAK inhibitors (IV-29 - IV-31). Scheme 1.
A 



1008301Scheme 1 generally describes the synthesis of
2-methoxy-4-substituted amino anilines. 4-methyl-4-N-Boc-piperidine B was
reacted with 4-fluoro-2- methoxy 1 -nitrobenzene A in the presence of
potassium carbonate to give F-displaced product C., which was used as
intermediates for the preparation of FAK inhibitors. Scheme 2    1008311
Intermediate D was condensed with compound E catalyzed by p-Ts0H. The Boc
protection was then removed using HC1 in dioxane, followed by the coupling
WO 2011/034907PCT/US2010/048916 of 4-N-Boc-benzoic acid to introduce the
linkage. Final Boc-removal and installation of warhead with acryloyl
chloride resulted in the final compound. [00832] Example 21
[00833]2-(2-(4-(4-(4-acrylamidobenzamido)-4-methylpiperidin-1-y1)-2-
methoxyphenylamino)-5-chloropyrimidin-4-ylamino)-N-methylbenzamide (IV-21):
NH 



[00834] The title compound was prepared according to the steps and
intermediates as described below. Intermediate 21-1 NHBoc    OMe [00835]
tert-Butyl1-(3-methoxy-4-nitropheny1)-4-methylpiperidin-4- ylcarbamate (C,
in Preparative Example Scheme 1): 171 mg of 4-fluoro-2- methoxy- 1
-nitrobenzene (1 mmol), 214 mg of 4-N-Boc-4-methyl-piperidine (1 mmol), and
200 mg of K2CO3 were heated at 70 C in 5 mL of N,Ndimethylacetamide (DMA)
for 24 hr. After cooling down, the reaction mixture was diluted with 60 mL
of Et0Ac, washed with water 10 mL x 2, brine 10 mL, and dried over
anhydrous Na2SO4. After concentration, 350 mg the desired product was
obtained as yellow solid after flash column chromatography on silica gel
with eluent (heptane/Et0Ac 2/1) (96%). LC-MS: m/z 366.2 (ES+). Intermediate
21-2 NHBoc 



OMe 1008361tert-Butyl
[1-(4-Amino-3-methoxy-pheny1)-4-methyl-piperidin-4-y11- ate (D, in
Preparative Example Scheme 1): 350 mg of compound 21-1 was hydrogenated
overnight under 1 atmosphere hydrogen with 50 mg of 10% Pd/C in 15 mL of
Me0H. 300 mg of desired aniline 21-2 was obtained after filtration. LC-MS:
m/z 336.2 (ES+). Intermediate 21-3 0 N,Me NH N 1 '1\r. CI 1008371
2-(2,5-Dichloro-pyrimidin-4-ylamino)-N-methyl-benzamide (E, in Preparative
Example Scheme 2): 1.0 g of 2-Amino-N-methyl-benzamide (6.64 mmol), 1.22 g
2,4,5-trichloropyrimidine (6.64 mmol), and 1.3 g of K2CO3 were stirred in 5
mL of DMA at rt overnight. The reaction mixture was then poured into 50 mL
of ice-water, the precipitate was filtered out, dried in vacuum giving
slight yellow solid 1.7 g (86%). LC-MS: m/z 297.0 (ES+), 295.0 (ES-).
Intermediate 21-4  0 



NMe NH 1\r N OMe  1008381tert-Butyl(1-{4-15-Chloro-4-(2-methylc
arbamoyl-phenylamino)- pyrimidin-2-yla mini)] -3-methoxy-phenyl
}-4-methyl-piperidin-4-y1)-carbamate (F, in Preparative Example Scheme 2):
300 mg of intermediate 21-2 (0.895 mmol, 1.2 equiv.) and 220 mg of
intermediate 21-3 (0.746 mmol, 1 equiv.) was heated in 6 mL of 0.1 M p-Ts0H
in dioxane (0.8 equiv) at 100 C for 60 hrs. The reaction mixture was then
extracted with Et0Ac, washed with aq. NaHCO3, and dried over sodium
sulfate. After concentration, the desired intermediate was obtained after
column chromatography on silica gel with eluent (heptane/Et0Ac 111), giving
yellow solid 100 mg (20%). LC-MS: m/z 596.3 (ES +), 594.2 (ES-).
Intermediate 21-5 NHBoc OMe 1008391
tert-Butyl14-(1-{4-15-Chloro-4-(2-methylcarbamoyl-phenylamino)-
pyrimidin-2-ylamino1-3-methoxy-pheny1}-4-methyl-piperidin-4-ylcarbamoy1)-
phenyll-carbamate (G, in Preparative Example Scheme 2): To a solution of
100 mg of intermediate 21-4 in 1 mL of anhydrous dichloromethane was added
2 mL of 4 M HC1 in dioxane. After stirring at rt for 30 mm, the solvent was
removed under reduced pressure, giving the desired de-Boc intermediate
which was used directly for the following coupling step. LC-MS: m/z: 496.2
(ES+), 494.2 (ES-). 1008401 27 mg of the de-Boc intermediate reacted with
12 mg of 4-N-Boc-benzoic acid in the presence of 50 uL of DIPEA, 40 mg of
HATU in 2 mL of acetonitrile at rt for 2 hr. The reaction mixture was
diluted with 40 mL of Et0Ac, washed with aq. NaHCO3, dried over Na2504.
After concentration, 29 mg of intermediate 21-5 was obtained as slight
yellow solid after column chromatography on silica gel using heptane/Et0Ac
(1/3 v/v) as eluent. LC-MS: m/z 715.2 (ES+), 713.3 (ES-).  



0  NH    OMe
[00841]2-(2-(4-(4-(4-acrylamidobenzamido)-4-methylpiperidin-1-y1)-2-
methoxyphenylamino)-5-chloropyrimidin-4-ylamino)-N-methylbenzamide (IV-29):
To a solution of 29 mg of intermediate 21-5 in 0.5 mL of anhydrous
dichloromethane was added 1 mL of 4 M HC1 in dioxane. After stirring at rt
for 1 hr, the solvent was removed under reduced pressure, giving desire
de-Boc intermediate which was used directly for the following coupling
step. [00842] To the de-Boc intermediate in 2 mL of dichloromethane and 100
uL of DIPEA at -20 C, was added 55 uL of 1.1 M acryloyl chloride solution
in dichloromethane (1.3 equiv). After 5 mm, the reaction was quenched with
water, and the reaction mixture was concentrated and subject to prep-HPLC
purification, giving 6 mg of final product. LC-MS: m/z 669.3 (ES+), 667.2
(ES-). [00843] Example 22 10084412-
{244-(9-Acryloy1-2,9-diaza-spiro[5.5]undec-2-y1)-2-methoxy- phenyl am ino]
-5 -c hloro -pyrim idin-4-ylam ino} -N-methyl-benzamide (IV-30): o,   



[00845] The title compound was prepared in a process similar to that
described in Example 21, but using
2,9-Diaza-spiro[5.5]undecane-9-carboxylic acid tert-butyl ester instead of
4-N-Boc-4-Me-piperidine as intermediate B in Preparative Example Scheme 1.
The de-Boc and acylation with acryloyl chloride were done in the same way
as in Example 21. LC-MS: m/z 590.2 (ES+), 588.3 (ES-). [00846] Example 23
[00847]2-(2- 1444-(4-Acryloylamino-benzenesulfony1)-piperazin-1-y1]-2-
methoxy-phenylamino1-5-chloro-pyrimidin-4-ylamino)-N-methyl-benzamide
(IV-31) 0  NH  [00848] The title compound was prepared in a process similar
to that described in Example 21, but using 4-N-Boc-piperizine instead of
4-N-Boc-4-Me-piperidine as intermediate B in Preparative Example Scheme 1,
and 4-nitrobenzenesulfonyl chloride in stead of 4-N-Boc-benzoic acid in
Preparative Example Scheme 2. The nitro reduction was accomplished with
SnC12 in refluxing Me0H. The final acylation with acryloyl chloride was
done in the same way as in Example 21. LC-MS: m/z 677.2 (ES+). [00849]
Example 24FAK Biochemical Assay [00850] Activities of FAK inhibitors were
assessed in an OMNIA(r) kinase assay (Invitrogen, Carlsbad, CA) using
pre-activated FAK enzyme. Briefly, a 10X stock of pre-activated FAK enzyme
(M4446) from Invitrogen (Madison, WI), 1.13X ATP 239  WO
2011/034907PCT/US2010/048916 (AS001A) and Y3-Sox conjugated peptide
substrate (YP003A) were prepared in 1X kinase reaction buffer consisting of
20 mM Tris, pH 7.5, 5 mM MgCl2, 1 mM EGTA, 5 mM 13-glycerophosphate, 5%
glycerol (10X stock, KBOO2A) and 0.2 mM DTT (DS001A). 5 1AL of enzyme were
pre-incubated in a Corning (#3574) 384-well, white, non-binding surface
microtiter plate (Corning, NY) for 30 mm at 27C with a 0.5 p.L volume of
50% DMSO and serially diluted compounds prepared in 50% DMSO. Kinase
reactions were started with the addition of 45 pt of ATP/Y3-Sox peptide
substrate mix and monitored every 30-90 seconds for 60 minutes at
k"360/kem485 in a Synergy4 plate reader from BioTek (Winooski, VT). At the
conclusion of each assay, progress curves from each well were examined for
linear reaction kinetics and fit statistics (R2, 95% confidence interval,
absolute sum of squares). Initial velocity (0 minutes to -30 minutes) from
each reaction was determined from the slope of a plot of relative
fluorescence units vs time (minutes) and then plotted against inhibitor
concentration to estimate IC50 from log[Inhibitor] vs Response, Variable
Slope model in GraphPad Prism from GraphPad Software (San Diego, CA). The
assay was run using the following concentrations of reagents FAK = 15 nM,
Y3-Sox = 10 1AM, ATP = 100 !AM, (ATP Kmapp 92 1AM). 1008511 Compound IV-29
had an IC50 of 5.24 nM in the assay, and compound IV-30 had an IC50 of 5.89
nM in the assay. 



1008521 Example 25Mass Spectral Analysis 1008531 Intact FAK (PTK2) was
incubated for 1 hr at a 10X fold access of compound IV-29 to protein. 3u1
aliquots of the samples were diluted with lOul of 0.1% TFA prior to micro
C4 ZipTipping directly onto the MALDI target using Sinapinic acid as the
desorption matrix (10mg/m1 in 0.1%TFA:Acetonitrile 50:50). Mass spec
analysis was run on intact FAK (PTK2) protein ( m/z 146,672 Da), and on FAK
that was incubated with compound IV-29 ( mw=669.2). The centroid mass (m/z=
147,037 Da) showed a positive shift of about 365 Da with minimal unmodified
protein remaining indicating almost complete modification of FAK (PTI(2) by
compound IV-29. Compound IV-30 did not modify FAK as assessed by mass spec,
and compound IV-31 showed partial modification of FAK.  1008541The
teachings of all patents, published applications and references cited
herein are incorporated by reference in their entirety. While this
invention has been particularly shown and described with reference to
example embodiments thereof, it will be understood by those skilled in the
art that various changes in form and details may be made therein without
departing from the scope of the invention encompassed by the appended
claims.  CLAIMS What is claimed is: I.A protein kinase conjugate that has
the formula, X-M-S-CH2-Prot       wherein, Prot is a protein kinase or
portion thereof that contains a cysteine residue selected from the group
consisting of CYS1, CYS5, CYS6, CYS7, CYS8, CYS9, CYS10, CYS11, CYS12 and
CYS13;       S-CH2 is the sulfur atom and methylene group from the side
chain of said cysteine residue;       M is a modifier moiety that is formed
by the covalent bonding of a warhead group with the side chain of said
cysteine residue; and       X is a chemical moiety that binds in or near
the ATP binding site of the protein kinase. 2.The conjugate of claim 1,
wherein the warhead group is -L-Y, wherein 



L is a covalent bond or a bivalent C1_8 saturated or unsaturated, straight
or branched, hydrocarbon chain, wherein one, two, or three methylene units
of L are optionally and independently replaced by cyclopropylene, -NR-,
-N(R)C(0)-, - C(0)N(R)-, -N(R)S02-, -SO2N(R)-, -0-, -C(0)-, -0C(0)-,
-C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or -C(=N2)-;       Y
is hydrogen, nitrile, CI-6 aliphatic optionally substituted with one or
more OH, NRxRy, oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic or
bicyclic, saturated, partially unsaturated, or aryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur, and
wherein said ring is substituted with 1-4 Re groups; and       Rx and Ry
are independently hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl;       each Re is independently selected from -Q-Z, OH, oxo,
NO2, halogen, CN, a suitable leaving group, or a C1-6 aliphatic optionally
substituted with oxo, halogen, NO2, or CN, wherein:         Q is a covalent
bond or a bivalent C1_6 saturated or unsaturated, straight or branched,
hydrocarbon chain, wherein one or two methylene units of Q are optionally
and independently replaced by -N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)0-,
-SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-, -N(R)S02-, or -SO2N(R)-; and Z is
hydrogen or C1 _6 aliphatic optionally substituted with oxo, halogen, NO2,
or CN. 3.The conjugate of claim 1, wherein the warhead group is    a 0000ye
)ziNMe HHH 
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wherein each Re is independently a suitable leaving group, NO2, CN, or oxo.
4.The conjugate of claim 1, wherein the modifier moiety taken together with
the side chain Sulfur and methylene of the cysteine have a formula selected
from the group consisting of 0 NSN y?scsss, 00 a  WO
2011/034907PCT/US2010/048916 
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PCT/US2010/048916 0 S Me and  eeeee . 5. The conjugate of any one of claims
1-4, wherein Prot is a kinase or portion of a kinase comprising CYS1, and
is selected from the group consisting of JAK3, FGFR1, FGFR2, FGFR3, FGFR4,
CKIT, CSFR1, PDGFR-A, FAK2, FLT3, FER, FES, CDKL1, CDKL4, FLT4, KDR, FLT1,
PDGFR-B, and a portion of any one of the foregoing that comprises CYS1. 6.
The conjugate of claim 5, wherein Prot comprises an amino acid sequence
selected from the group consisting of RC*VHRDL, KC*IHRDL, NC*IHRDL,
NC*IHRDV, NC*VHRDL, NC*VHRDI, SC*VHRDL, CC*IHRDL, or NC*IHRDI, wherein C*
is CYS1.  7. The conjugate of any one of claims 1-4, wherein Prot is a
kinase or portion of a kinase comprising CYS5, and is selected from the
group consisting of PFTAIRE1, INK 1, JNK2, JNK3 BMPR2, and a portion of any
one of the foregoing that comprises CYS5.  8. The conjugate of claim 7,
wherein Prot comprises an amino acid sequence selected from the group
consisting of DLC*QYMD, NLC*QVIH, NLC*QVIQ, and SLC*KYLSL, wherein C* is
CYS5.  9. The conjugate of any one of claims 1-4, wherein Prot is a kinase
or portion of a kinase comprising CYS6, and is selected from the group
consisting of TNK1, YES, FGR, SRC, LIMK1, FGFR1, FGFR2, FGFR3, FGFR4, and a
portion of any one of the foregoing that comprises CYS6.  WO
2011/034907PCT/US2010/048916  10. The conjugate of claim 9, wherein Prot
comprises an amino acid sequence selected from the group consisting of
SGC*FGV, QGC*FGE, TGC*FGD, KGC*FGQ, and EGC*FGQ, wherein C* is CYS6.  11.
The conjugate of any one of claims 1-4, wherein Prot is a kinase or portion
of a kinase comprising CYS7, and is selected from the group consisting of
FAK, ALK1, ALK2, and a portion of any one of the foregoing that comprises
CYS7.  12. The conjugate of claim 11, wherein Prot comprises an amino acid
sequence selected from the group consisting of GRC*IGEGQFGD, VEC*VGKGRYG,
and LEC*VGKGRYG, wherein C* is CYS7. 



13. The conjugate of any one of claims 1-4, wherein Prot is a kinase or
portion of a kinase comprising CYS8, and is selected from the group
consisting of ZAP70, CRIK, ERK3, CK1g1, CK1g2, CK1g3, and a portion of any
one of the foregoing that comprises CYS8.  14. The conjugate of claim 13,
wherein Prot comprises an amino acid sequence selected from the group
consisting of GC*GNF, GC*GHF, and GC*GGN, wherein C* is CYS8.  15. The
conjugate of any one of claims 1-4, wherein Prot is a kinase or portion of
a kinase comprising CYS9, and is ROR lor a portion thereof that comprises
CYS9.  16. The conjugate of any one of claims 1-4, wherein Prot is a kinase
or portion of a kinase comprising CYS10, and is MELK or a portion thereof
that comprises CYS10.  17. The conjugate of any one of claims 1-4, wherein
Prot is a kinase or portion of a kinase comprising CYS11, and is selected
from the group consisting of c-KIT, FMS, RON, FLT3, FGR, and a portion of
any one of the foregoing that comprises CYS11.  18.The conjugate of claim
17, wherein Prot comprises an amino acid sequence selected from the group
consisting of YCC*YG, TMC*HG, and FMC*HG, wherein C* is CYS11. 19.The
conjugate of any one of claims 1-4, wherein Prot is a kinase or portion of
a kinase comprising CYS12, and is ALK or a portion thereof that comprises
CYS12. 20.The conjugate of claim 19, wherein Prot comprises the amino acid
sequence AARNCLLTC*PGPGRVAKIGD, wherein C* is CYS12. 21.The conjugate of
any one of claims 1-4, wherein Prot is a kinase or portion of a kinase
comprising CYS13, and is B-RAF or a portion thereof that comprises CYS13.
22.The conjugate of claim 21, wherein Prot comprises the amino acid
sequence 



TKPQLAIVTQWC*EGSSLYHH, wherein C* is CYS13. 23.A protein kinase conjugate
comprising C-KIT or a portion thereof comprising CYS1 (Cys788), and a
compound of formula XVIII, XIX, XIX-a, XIX-b, XIX-c, XX or XX-a that is
covalently and irreversible bonded to CYS1. 24.A protein kinase conjugate
comprising KDR or a portion thereof comprising CYS2 (Cys1045), and a
compound of formula XVIII, XIX, XIX-a, XIX-b, XIX-c, X_X or XX-a that is
covalently and irreversible bonded to CYS2. 25.A protein kinase conjugate
comprising B-RAF or a portion thereof comprising CYS13 (Cys532), and a
compound of formula XVIII, XIX, XIX-a, XIX-b, XIX-c, XX or XX-a that is
covalently and irreversible bonded to CYS13. 26.A protein kinase conjugate
comprising FLT3 or a portion thereof comprising CYS2 (Cys828), and a
compound of formula II-a, II-b, II-c or II-d that is covalently and
irreversible bonded to CYS2.  WO 2011/034907PCT/US2010/048916 27.A protein
kinase conjugate comprising MEK1 or a portion thereof comprising CYS2
(Cys207), and a compound of formula II-a, II-b, II-c or II-d that is
covalently and irreversible bonded to CYS2. 28.A protein kinase conjugate
comprising JAK3 or a portion thereof comprising CYS3 (Cys909), and a
compound of formula V that is covalently and irreversible bonded to CYS3. 



29.A protein kinase conjugate comprising PLK1 or a portion thereof
comprising CYS4 (Cys67), and a compound of formula III that is covalently
and irreversible bonded to CYS4. 30.A protein kinase conjugate comprising
FAK or a portion thereof comprising CYS7 (Cys427), and a compound of
formula IV, IVa or IVb that is covalently and irreversible bonded to CYS7.
31.A protein kinase conjugate comprising JNK1 or a portion thereof
comprising CYS5 (Cys116), and a compound of formula V1, VII, VIII, IX,
IX-a, X, X-a, XI, XII or XII-a that is covalently and irreversible bonded
to CYS5. 32.A protein kinase conjugate comprising ZAP70 or a portion
thereof comprising CYS8 (Cys346), and a compound of formula I-a, I-b, I-c,
I-d, I-e, and I-f that is covalently and irreversible bonded to CYS8. 33.A
protein kinase conjugate comprising RON or a portion thereof comprising
CYS11 (Cys1165), and a compound of formula XIII-a, XIII-b, XIII-c, XIII-d,
XIV, XV, XVI, or XVII that is covalently and irreversible bonded to CYS11.
34.A compound of formula I-a, I-b or I-c  or a pharmaceutically acceptable
salt thereof, wherein       each of Ra R", Re, Rd, Rare independently
selected from R, OR, halogen, - CF3, -CN, -CE-C-R or -C(0)NHRz;       Rg is
selected from R, OR, halogen, -CF3 and a 5-10 membered monocyclic or
bicyclic, saturated, partially unsaturated, or aryl ring containing 0-3
heteroatoms independently selected from the group consisting of nitrogen,
oxygen, and sulfur that is optionally substituted with R, OR, halogen or
-CF3; 



each R is independently hydrogen, lower alkyl, lower haloalkyl or lower
cycloalkyl; Each R' is independently hydrogen, aliphatic or aryl; X1 is
-NH-C(0)- or -C(0)-NH-;       Ring A is a 4-10 membered monocyclic or
bicyclic, saturated, partially unsaturated, or aryl ring containing 0-3
heteroatoms independently selected from the group consisting of nitrogen,
oxygen, and sulfur; and R1 is -L-Y, wherein:       L is a covalent bond or
a bivalent Ci_g saturated or unsaturated, straight or branched, hydrocarbon
chain, wherein one, two, or three methylene units of L are optionally and
independently replaced by cyclopropylene, -NR-, -N(R)C(0)-, - C(0)N(R)-,
-N(R)S02-, -SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-,
-C(=S)-, -C(=NR)-, -N=N-, or -C(=N2)-;       Y is hydrogen, nitrile, C1_6
aliphatic optionally substituted with one or more OH, NRxRy, oxo, halogen,
NO2, or CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring having 0-3 heteroatoms independently  selected
from nitrogen, oxygen, or sulfur, and wherein said ring is substituted with
1-4 Re groups; and       Rx and Ry are independently hydrogen, lower alkyl,
lower haloalkyl, or lower cycloalkyl;       each Re is independently
selected from -Q-Z, OH, oxo, NO2, halogen, CN, a suitable leaving group, or
a Ci_6 aliphatic optionally substituted with oxo, halogen, NO2, or CN,
wherein:       Q is a covalent bond or a bivalent C1-6 saturated or
unsaturated, straight or branched, hydrocarbon chain, wherein one or two
methylene units of Q are optionally and independently replaced by -N(R)-,
-S-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-,
-N(R)502-, or -502N(R)-; and Z is hydrogen or C1_6 aliphatic optionally
substituted with oxo, halogen, NO2, or CN. 35.A compound of formula II-a,
II-b, II-c or II-d 



Ra CN HNHN WyNWy )JR1A Z W XZ W X" or a pharmaceutically acceptable salt
thereof, wherein: Wy is N or C-Rb; W is N or CH; X is NH, CH2, 0 or S;
each of Ra R" ,and Re are independently selected from R, OR, halogen, -CF3,
- CN,-NRxRy, or -C(0)NHRz;         each R, Rx and Ry is independently
hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl; each Rz is
independently hydrogen, aliphatic, or aryl; Z is hydrogen or a solubilizing
group; 



Ring A is a 4-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring containing 0-3 heteroatoms independently selected
from the group consisting of nitrogen, oxygen, and sulfur;       R1 or RI,
is -L-Y, with the proviso that when R1 is -L-Y, RI, is R, OR, halogen,
-CF3, -CN, -CEC-R or -C(0)NHR', and when RI, is -L-Y, R1 is R, OR, halogen,
-CF3, -CN, -Ca---C-R or -C(0)NHR';       L is a covalent bond or a bivalent
C1..8 saturated or unsaturated, straight or branched, hydrocarbon chain,
wherein one, two, or three methylene units of L are optionally and
independently replaced by cyclopropylene, -NR-, -N(R)C(0)-, - C(0)N(R)-,
-N(R)S02-, -SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-,
-C(=S)-, -C(=NR)-, or       Y is hydrogen, nitrile, C1_6 aliphatic
optionally substituted with one or more OH, NRxRy, oxo, halogen, NO2, or
CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring having 0-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, and wherein said ring is substituted with
1-4 Re groups; and       Rx and Ry are independently hydrogen, lower alkyl,
lower haloalkyl, or lower cycloalkyl;       each Re is independently
selected from -Q-Z, OH, oxo, NO2, halogen, CN, a suitable leaving group, or
a C1-6 aliphatic optionally substituted with oxo, halogen, NO2, or CN,
wherein:       Q is a covalent bond or a bivalent C1-6 saturated or
unsaturated, straight or branched, hydrocarbon chain, wherein one or two
methylene units of Q are optionally and independently replaced by -N(R)-,
-S-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-,
-N(R)S02-, or -SO2N(R)-; and Z is hydrogen or C 1 -6 aliphatic optionally
substituted with oxo, halogen, NO2, or CN.  WO 2011/034907PCT/US2010/048916
36.A compound of formula III: R1 Ra WyW Ii 



NI\H1III Rb or a pharmaceutically acceptable salt thereof, wherein       IV
and R" are independently selected from hydrogen, R, OR, halogen, -CF3, -
CN, -CC-R, -NRxRy, or -C(0)NRxRz;       each R, Rx and Ry is independently
hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl; each Rz is
independently hydrogen, aliphatic, or aryl;       X a bivalent C 1_8
saturated or unsaturated, straight or branched, hydrocarbon chain, wherein
one, two, or three methylene units of L are optionally and independently
replaced by cyclopropylene, -NR-, -N(R)C(0)-, -C(0)N(R)-, - N(R)S02-,
-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -
C(=NR)-, -N=N-, or       Z is hydrogen, lower alkyl or a 5 or 6 membered
saturated, partially unsaturated or aromatic ring that contains 0-3
heteroatoms selected from N, S and 0, and contains 0-3 substituents
selected from the group consisting of oxo, lower alkyl, - 0-lower alkyl, a
halogen, and -CF3; W and W I are independently N or CH; Wy is N or C-Rc
Rc is hydrogen; R, OR, halogen, -CF3, -CN, -CC-R, -NRxRy, -C(0)Rx or -
C(0)NRxRz; R1 is -L-Y;or       Rc and R1 taken together with the atoms to
which they are bonded form a 5 or 6 membered partially unsaturated or
aromatic ring that contains 0-3 heteroatoms selected from N, S and 0, and
is substitute with -L-Y and up to two other substituents  selected from the
group consisting of oxo, lower alkyl, -0-lower alkyl, a halogen, and -CF3; 



L is a covalent bond or a bivalent C1_8 saturated or unsaturated, straight
or branched, hydrocarbon chain, wherein one, two, or three methylene units
of L are optionally and independently replaced by cyclopropylene, -NR-,
-N(R)C(0)-, - C(0)N(R)-, -N(R)S02-, -SO2N(R)-, -0-, -C(0)-, -0C(0)-,
-C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or -C(=N2)-;       Y
is hydrogen, nitrile, Ci_6 aliphatic optionally substituted with one or
more OH, NRxRy, oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic or
bicyclic, saturated, partially unsaturated, or aryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur, and
wherein said ring is substituted with 1-4 Re groups; and       Rx and Ry
are independently hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl;       each Re is independently selected from -Q-Z, OH, oxo,
NO2, halogen, CN, a suitable leaving group, or a Ci_6 aliphatic optionally
substituted with oxo, halogen, NO2, or CN, wherein:       Q is a covalent
bond or a bivalent C1_6 saturated or unsaturated, straight or branched,
hydrocarbon chain, wherein one or two methylene units of Q are optionally
and independently replaced by -N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)0-,
-SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-, -N(R)S02-, or -502N(R)-; and Z is
hydrogen or C1-6 aliphatic optionally substituted with oxo, halogen, NO2,
or CN. 37.A compound of formula V:    Ra    



or a physiologically acceptable salt thereof, wherein          Rb, Rc Rd
and Rf are independently selected from hydrogen, R, OR, halogen and -CF3;
each R is independently hydrogen, Cl-C6 alkyl, Cl-C6 alkenyl, Cl-C6 alkynl,
or lower haloalkyl;       Rt or R1, is -L-Y, with the proviso that when R1
is -L-Y, RI, is hydrogen or lower alkyl, and when RI, is -L-Y, R1 is
hydrogen or lower alkyl;        L is a covalent bond or a bivalent C1_8
saturated or unsaturated, straight or branched, hydrocarbon chain, wherein
one, two, or three methylene units of L are optionally and independently
replaced by cyclopropylene, -NR-, -N(R)C(0)-, - C(0)N(R)-, -N(R)S02-,
-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-,
-C(=NR)-, -N=N-, or       Y is hydrogen, nitrile, C1_6 aliphatic optionally
substituted with one or more OH, NRxRy, oxo, halogen, NO2, or CN, or a 3-10
membered monocyclic or bicyclic, saturated, partially unsaturated, or aryl
ring having 0-3 heteroatoms independently selected from nitrogen, oxygen,
or sulfur, and wherein said ring is substituted with 1-4 Re groups; and
Rx and Ry are independently hydrogen, lower alkyl, lower haloalkyl, or
lower cycloalkyl;       each Re is independently selected from -Q-Z, OH,
oxo, NO2, halogen, CN, a suitable leaving group, or a C1_6 aliphatic
optionally substituted with oxo, halogen, NO2, or CN, wherein:         Q is
a covalent bond or a bivalent C1_6 saturated or unsaturated, straight or
branched, hydrocarbon chain, wherein one or two methylene units of Q are
optionally and independently replaced by -N(R)-, -S-, -0-, -C(0)-, -0C(0)-,
-C(0)0-, -SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-, -N(R)S02-, or -SO2N(R)-;
and Z is hydrogen or C1_6 aliphatic optionally substituted with oxo,
halogen, NO2, or CN. 38.A compound of foHnula VI: Rf  



Rc N RbNN   VI or a pharmaceutically acceptable salt thereof, wherein
Ra, Rb, Re, Rd and Rf are independently selected from R, OR, halogen, -CF3,
-CN,-NRxRy, and -C(0)NHRz;       each R, Rx and Ry is independently
hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl; each Rz is
independently hydrogen, aliphatic, or aryl; 



Ring A is a 3-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring containing 0-3 heteroatoms independently selected
from the group consisting of nitrogen, oxygen, and sulfur;       X is a
bond or a bivalent C1-C6 saturated or unsaturated, straight or branched
hydrocarbon chain wherein optionally one, two or three methylene units of
the hydrocarbon chain are independently replaced by -NR-, -0-, -C(0)-,
-0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or         Xi
is a bond or is a bivalent 3-10 membered monocyclic or bicyclic, saturated,
partially unsaturated, or aryl ring containing 0-3 heteroatoms
independently selected from the group consisting of nitrogen, oxygen, and
sulfur; R1 is -L-Y;       L is a covalent bond or a bivalent Ci_g saturated
or unsaturated, straight or branched, hydrocarbon chain, wherein one, two,
or three methylene units of L are optionally and independently replaced by
cyclopropylene, -NR-, -N(R)C(0)-, - C(0)N(R)-, -N(R)S02-, -SO2N(R)-, -0-,
-C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or
-C(=N2)-;       Y is hydrogen, nitrile, Ci_6 aliphatic optionally
substituted with one or more OH, NRxRy, oxo, halogen, NO2, or CN, or a 3-10
membered monocyclic or bicyclic, saturated, partially unsaturated, or aryl
ring having 0-3 heteroatoms independently selected from nitrogen, oxygen,
or sulfur, and wherein said ring is substituted with 1-4 Re groups; and
Rx and Ry are independently hydrogen, lower alkyl, lower haloalkyl, or
lower cycloalkyl;        each Re is independently selected from -Q-Z, OH,
oxo, NO2, halogen, CN, a suitable leaving group, or a C6 aliphatic
optionally substituted with oxo, halogen, NO2, or CN, wherein:        Q is
a covalent bond or a bivalent C6 saturated or unsaturated, straight or
branched, hydrocarbon chain, wherein one or two methylene units of Q are
optionally and independently replaced by -N(R)-, -S-, -0-, -C(0)-, -0C(0)-,
-C(0)0-, -SO- or -SO2-, -N(R)C(0)-, -C(0)N(R)-, -N(R)502-, or -SO2N(R)-;
and Z is hydrogen or C1_6 aliphatic optionally substituted with oxo,
halogen, NO2, or CN. 39.A compound of formula VII   



R"VII or a pharmaceutically acceptable salt thereof, wherein n is one, two,
or three;       Ra, Rb, and Rc are independently selected from R, OR,
halogen, -CF3, -CN, - CEC-R, -NRxRy, and -C(0)NHRz;       each R, Rx and Ry
is independently hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl; each Rz is independently hydrogen, aliphatic, or aryl; R'and R"
are independently hydrogen or halogen; X is a bond, or is selected from the
group consisting of VVV THR1 and  Xi is 0, NH or S;  W is CH2 or NH; 



Rt is -L-Y;       L is a covalent bond or a bivalent C8 saturated or
unsaturated, straight or branched, hydrocarbon chain, wherein one, two, or
three methylene units of L are optionally and independently replaced by
cyclopropylene, -NR-, -N(R)C(0)-, - C(0)N(R)-, -N(R)S02-, -SO2N(R)-, -0-,
-C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or
Y is hydrogen, nitrile, Ci_6 aliphatic optionally substituted with one or
more OH, NRxRy, oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic or
bicyclic, saturated, partially unsaturated, or aryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur, and
wherein said ring is substituted with 1-4 Re groups; and       Rx and Ry
are independently hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl;       each Re is independently selected from -Q-Z, OH, oxo,
NO2, halogen, CN, a suitable leaving group, or a C1_6 aliphatic optionally
substituted with oxo, halogen, NO2, or CN, wherein:       Q is a covalent
bond or a bivalent C1_6 saturated or unsaturated, straight or branched,
hydrocarbon chain, wherein one or two methylene units of Q are optionally
and independently replaced by -N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)0-,
-SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-, -N(R)S02-, or -SO2N(R)-; and Z is
hydrogen or C1_6 aliphatic optionally substituted with oxo, halogen, NO2,
or CN. 40.A compound of formula VIII:  Ri    VIII 



or a pharmaceutically acceptable salt thereof, wherein n and n1 are
independently zero, one, two, three or four; Ra, Rb, and Rc are
independently selected from R, OR, halogen, -CF3, -CN, -NRxRy, and
-C(0)NHRz;       each R, Rx and Ry is independently hydrogen, lower alkyl,
lower haloalkyl, or lower cycloalkyl; each Rz is independently hydrogen,
aliphatic, or aryl; R' is halogen; X1 and Z1 are independently
-N(Ry)-C(0)-, -C(0)-N(Ry)-;         Z2 is a bond or a 4 to 10 membered
monocyclic or bicyclic, saturated, partially unsaturated or aryl ring
having 0-3 heteroatoms independently selected from nitrogen, oxygen and
sulfur; R1 is -L-Y;        L is a covalent bond or a bivalent C1_8
saturated or unsaturated, straight or branched, hydrocarbon chain, wherein
one, two, or three methylene units of L are optionally and independently
replaced by cyclopropylene, --NR-, -N(R)C(0)-, - C(0)N(R)-, -N(R)S02-,
-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-,
-C(=NR)-, -N=N-, or -C(=N2)--;         Y is hydrogen, nitrile, C 14,
aliphatic optionally substituted with one or more OH, NRxRy, oxo, halogen,
NO2, or CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring having 0-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, and wherein said ring is substituted with
1-4 Re groups; and       Rx and Ry are independently hydrogen, lower alkyl,
lower haloalkyl, or lower cycloalkyl;       each Re is independently
selected from -Q-Z, OH, oxo, NO2, halogen, CN, a suitable leaving group, or
a Ci_6 aliphatic optionally substituted with oxo, halogen, NO2, or CN,
wherein:        Q is a covalent bond or a bivalent C1-6 saturated or
unsaturated, straight or branched, hydrocarbon chain, wherein one or two
methylene units of Q are optionally and independently replaced by -N(R)-,
-S-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-,
-N(R)S02-, or -SO2N(R)-; and 



Z is hydrogen or C1-6 aliphatic optionally substituted with oxo, halogen,
NO2, or CN. 41.A compound of formula IX or IX-a: Ra R' Rg   WO
2011/034907PCT/US2010/048916 or a pharmaceutically acceptable salt thereof,
where       Ra, Rb, Rc, Rd, Rf and Rg are independently selected from R,
OR, halogen, - CF3, -CN, -CC-R, -NRxRy, and -C(0)NHRz;       each R, Rx and
Ry is independently hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl; each Rz is independently hydrogen, aliphatic, or aryl; R' is
halogen;       Ring A is an 3-10 membered monocyclic or bicyclic,
saturated, partially unsaturated, or aryl ring containing 0-3 heteroatoms
independently selected from the group consisting of nitrogen, oxygen, and
sulfur; 



R1 is -L-Y;      L is a covalent bond or a bivalent C8 saturated or
unsaturated, straight or branched, hydrocarbon chain, wherein one, two, or
three methylene units of L are optionally and independently replaced by
cyclopropylene, -NR-, -N(R)C(0)-, - C(0)N(R)-, -N(R)S02-, -SO2N(R)-, -0-,
-C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -N-=-N-, or -C(=I12)-;       Y
is hydrogen, nitrile, Ci_6 aliphatic optionally substituted with one or
more OH, NRxRy, oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic or
bicyclic, saturated, partially unsaturated, or aryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur, and
wherein said ring is substituted with 1-4 Re groups; and       Rx and Ry
are independently hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl;       each Re is independently selected from -Q-Z, OH, oxo,
NO2, halogen, CN, a suitable leaving group, or a C1_6 aliphatic optionally
substituted with oxo, halogen, NO2, or CN, wherein:       Q is a covalent
bond or a bivalent C1_6 saturated or unsaturated, straight or branched,
hydrocarbon chain, wherein one or two methylene units of Q are optionally
and independently replaced by -N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)0-,
-SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-, -N(R)S02-, or -SO2N(R)-; and Z is
hydrogen or C1-6 aliphatic optionally substituted with oxo, halogen, NO2,
or CN.  WO 2011/034907PCT/US2010/048916 42.A compound of formula X or X-a:
or a pharmaceutically acceptable salt thereof, wherein n is one, two, or
three;       Ra, Rb, Rc, Rd and Rf are independently selected from R, OR,
halogen, -CF3, - CN,-NRxRy, and -C(0)NHRz; 



each R, Rx and Ry is independently hydrogen, lower alkyl, lower haloalkyl,
or lower cycloalkyl; each Rz is independently hydrogen, aliphatic, or aryl;
R' is a halogen; X is -C(0)NRx- or -NRx-C(0)-"       Ring A is a 4-10
membered monocyclic or bicyclic, saturated, partially unsaturated, or aryl
ring containing 0-3 heteroatoms independently selected from the group
consisting of nitrogen, oxygen, and sulfur; RI is -L-Y;       L is a
covalent bond or a bivalent C1_8 saturated or unsaturated, straight or
branched, hydrocarbon chain, wherein one, two, or three methylene units of
L are optionally and independently replaced by cyclopropylene, -NR-,
-N(R)C(0), - C(0)N(R)-, -N(R)S02-, -SO2N(R)-, -0-, -C(0)-, -0C(0)-,
-C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or       Y is
hydrogen, nitrile, C1_6 aliphatic optionally substituted with one or more
OH, NRxRy, oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic or
bicyclic,  saturated, partially unsaturated, or aryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur, and
wherein said ring is substituted with 1-4 Re groups; and       Rx and Ry
are independently hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl;       each Re is independently selected from -Q-Z, OH, oxo,
NO2, halogen, UN, a suitable leaving group, or a C1_6 aliphatic optionally
substituted with oxo, halogen, NO2, or UN, wherein:        Q is a covalent
bond or a bivalent C1-6 saturated or unsaturated, straight or branched,
hydrocarbon chain, wherein one or two methylene units of Q are optionally
and independently replaced by -N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)0-,
-SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-, -N(R)S02-, or -SO2N(R)-; and Z is
hydrogen or C1.6 aliphatic optionally substituted with oxo, halogen, NO2,
or CN. 



43.A compound of formula XI:    or a pharmaceutically acceptable salt
thereof, wherein Ra,Rc and Rd are independently selected from R, OR,
halogen, -CF3, - CN,-NRxRy, and -C(0)NHRz;       each R, Rx and Ry is
independently hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl;
each Rz is independently hydrogen, aliphatic, or aryl; X is -C(0)NRx- or
-NRx-C(0)-` R1 is -L-Y;       L is a covalent bond or a bivalent Ci_g
saturated or unsaturated, straight or branched, hydrocarbon chain, wherein
one, two, or three methylene units of L are optionally and independently
replaced by cyclopropylene, -NR-, -N(R)C(0)-, -  C(0)N(R)-, -N(R)S02-,
-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-,
-C(=NR)-, -N=N-, or -C(=N2)-;       Y is hydrogen, nitrite, C6 aliphatic
optionally substituted with one or more OH, NRxRy, oxo, halogen, NO2, or
CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring having 0-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, and wherein said ring is substituted with
1-4 Re groups; and 



Rx and Ry are independently hydrogen, lower alkyl, lower haloalkyl, or
lower cycloalkyl;       each Re is independently selected from -Q-Z, OH,
oxo, NO2, halogen, CN, a suitable leaving group, or a C16 aliphatic
optionally substituted with oxo, halogen, NO2, or CN, wherein:       Q is a
covalent bond or a bivalent C1_6 saturated or unsaturated, straight or
branched, hydrocarbon chain, wherein one or two methylene units of Q are
optionally and independently replaced by -N(R)-, -S-, -0-, -C(0)-, -0C(0)-,
-C(0)0-, -SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-, -N(R)S02-, or -SO2N(R)-;
and Z is hydrogen or C1-6 aliphatic optionally substituted with oxo,
halogen, NO2, or CN. 44.A compound of formula XII or XII-a:  WO
2011/034907PCT/US2010/048916 or a pharmaceutically acceptable salt thereof,
wherein Ra, Rb, and Rc are independently selected from R, OR, halogen,
-CF3, -CN, -NRxRy, and -C(0)NHRz;       each R, Rx and Ry is independently
hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl; each Rz is
independently hydrogen, aliphatic, or aryl; R' is a halogen; X is -C(0)NRx-
or -NRx-C(0)-` Rx is hydrogen or lower alkyl; 



Ring A is a 4-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring containing 0-3 heteroatoms independently selected
from the group consisting of nitrogen, oxygen, and sulfur; R1 is -L-Y;
L is a covalent bond or a bivalent Ci_8 saturated or unsaturated, straight
or branched, hydrocarbon chain, wherein one, two, or three methylene units
of L are optionally and independently replaced by cyclopropylene, -NR-,
-N(R)C(0)-, - C(0)N(R)-, -N(R)S02-, -SO2N(R)-, -0-, -C(0)-, -0C(0)-,
-C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or       Y is
hydrogen, nitrite, Ci-6 aliphatic optionally substituted with one or more
OH, NRxRy, oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic or
bicyclic, saturated, partially unsaturated, or aryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur, and
wherein said ring is substituted with 1-4 Re groups; and       Rx and Ry
are independently hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl;       each Re is independently selected from -Q-Z, OH, oxo,
NO2, halogen, CN, a suitable leaving group, or a C1_6 aliphatic optionally
substituted with oxo, halogen, NO2, or CN, wherein:       Q is a covalent
bond or a bivalent C1.6 saturated or unsaturated, straight or branched,
hydrocarbon chain, wherein one or two methylene units of Q are optionally
and independently replaced by -N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)0-,
-SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-, -N(R)S02-, or -SO2N(R)-; and 271  Z
is hydrogen or C1 aliphatic optionally substituted with oxo, halogen, NO2,
or CN. 45.A compound of formula XIII-a or XIII-b:  X111-b or a
pharmaceutically acceptable salt thereof, wherein 



Ra, Rb, Rc and Rd are independently selected from hydrogen, R, OR, halogen,
-CF3,-CN,-NRxRy, and -C(0)NHRz;       each R, Rx and Ry is independently
hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl; each Rz is
independently hydrogen, aliphatic, or aryl; R2 is hydrogen optionally
substituted aryl, or optionally substituted heteroaryl;       X is a bond
or a bivalent C1-C6 saturated or unsaturated, straight or branched
hydrocarbon chain wherein optionally one, two or three methylene units of
the hydrocarbon chain are independently replaced by -NR-, -0-, -C(0)-,
-0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or       Ring
A is a 4-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring containing 0-3 heteroatoms independently selected
from the group consisting of nitrogen, oxygen, and sulfur; RI is -L-Y;
L is a covalent bond or a bivalent C1_8 saturated or unsaturated, straight
or branched, hydrocarbon chain, wherein one, two, or three methylene units
of L are optionally and independently replaced by cyclopropylene, -NR-,
-N(R)C(0)-, - C(0)N(R)-, -N(R)S02-, -SO2N(R)-, -0-, -C(0)-, -0C(0)-,
-C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or        Y is
hydrogen, nitrile, C1-6 aliphatic optionally substituted with one or more
OH, NRxRy, oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic or
bicyclic, saturated, partially unsaturated, or aryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur, and
wherein said ring is substituted with 1-4 Re groups; and       Rx and Ry
are independently hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl;       each Re is independently selected from -Q-Z, OH, oxo,
NO2, halogen, CN, a suitable leaving group, or a C1_6 aliphatic optionally
substituted with oxo, halogen, NO2, or CN, wherein:       Q is a covalent
bond or a bivalent Ci_6 saturated or unsaturated, straight or branched,
hydrocarbon chain, wherein one or two methylene units of Q are optionally
and independently replaced by -N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)0-,
-SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-, -N(R)S02-, or -SO2N(R)-; and Z is
hydrogen or C1_6 aliphatic optionally substituted with oxo, halogen, NO2,
or CN. 



46.A compound of formula XIV:   XIV  or a pharmaceutically acceptable salt
thereof, wherein       Ra, and Rb are independently selected from R, OR,
halogen, -CF3, -CN, - CEC-R, -NRxRy, and -C(0)NHRz;       each R, Rx and Ry
is independently hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl; each Rz is independently hydrogen, aliphatic, or aryl;
R2 is hydrogen, optionally substituted aryl, or optionally substituted
heteroaryl;       X is a bond or a bivalent C1-C6 saturated or unsaturated,
straight or branched hydrocarbon chain wherein optionally one, two or three
methylene units of the hydrocarbon chain are independently replaced by
-NR-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-,-N=N-, or
-C(=N2)-; RI is -L-Y;       L is a covalent bond or a bivalent Ci_g
saturated or unsaturated, straight or branched, hydrocarbon chain, wherein
one, two, or three methylene units of L are optionally and independently
replaced by cyclopropylene, -NR-, -N(R)C(0)-, - C(0)N(R)-, -N(R)S02-,
-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-,
-C(=NR)-, -N=N-, or -C(=N2)-;       Y is hydrogen, nitrile, C1-6 aliphatic
optionally substituted with one or more OH, NRxRy, oxo, halogen, NO2, or
CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring having 0-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, and wherein said ring is substituted with
1-4 Re groups; and 



Rx and Ry are independently hydrogen, lower alkyl, lower haloalkyl, or
lower cycloalkyl;       each Re is independently selected from -Q-Z, OH,
oxo, NO2, halogen, CN, a suitable leaving group, or a C1_6 aliphatic
optionally substituted with oxo, halogen, NO2, or CN, wherein:       Q is a
covalent bond or a bivalent C1_6 saturated or unsaturated, straight or
branched, hydrocarbon chain, wherein one or two methylene units of Q are
optionally and independently replaced by -N(R)-, -S-, -0-, -C(0)-, -0C(0)-,
-C(0)0-, -SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-, -N(R)S02-, or -SO2N(R)-;
and Z is hydrogen or Ci_6 aliphatic optionally substituted with oxo,
halogen, NO2, or CN. 47.A compound of formula XV:  NRxRy  XV or a
pharmaceutically acceptable salt thereof, wherein Ra, Rb, and Re are
independently selected from R, OR, halogen, -CF3, -CN, -NRxRy, and
-C(0)NHRz;       each R, Rx and Ry is independently hydrogen, lower alkyl,
lower haloalkyl, or lower cycloalkyl; each Rz is independently hydrogen,
aliphatic, or aryl; R2 is hydrogen optionally substituted aryl, or
optionally substituted heteroaryl; 



R3 and R4 are independently hydrogen, R, OR, -OH, or halogen; R' is
halogen;       X is a bond or a bivalent C1-C6 saturated or unsaturated,
straight or branched hydrocarbon chain wherein optionally one, two or three
methylene units of the hydrocarbon chain are independently replaced by
-NR-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-,
-N=N-, or RI is -L-Y;        L is a covalent bond or a bivalent C1_8
saturated or unsaturated, straight or branched, hydrocarbon chain, wherein
one, two, or three methylene units of L are optionally and independently
replaced by cyclopropylene, -N(R)C(0)-, - C(0)N(R)-, -N(R)S02-, -SO2N(R)-,
-0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-,
or       Y is hydrogen, nitrile, Ci_6 aliphatic optionally substituted with
one or more OH, NRxRy, oxo, halogen, NO2, or CN, or a 3-10 membered
monocyclic or bicyclic, saturated, partially unsaturated, or aryl ring
having 0-3 heteroatoms independently selected from nitrogen, oxygen, or
sulfur, and wherein said ring is substituted with 1-4 Re groups; and  WO
2011/034907PCT/US2010/048916       Rx and Ry are independently hydrogen,
lower alkyl, lower haloalkyl, or lower cycloalkyl;       each Re is
independently selected from -Q-Z, OH, oxo, NO2, halogen, CN, a suitable
leaving group, or a Ci_6 aliphatic optionally substituted with oxo,
halogen, NO2, or CN, wherein:       Q is a covalent bond or a bivalent C1_6
saturated or unsaturated, straight or branched, hydrocarbon chain, wherein
one or two methylene units of Q are optionally and independently replaced
by -N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -SO-, or -SO2-, -N(R)C(0)-,
-C(0)N(R)-, -N(R)S02-, or -SO2N(R)-; and Z is hydrogen or C1_6 aliphatic
optionally substituted with oxo, halogen, NO2, or CN. 48.A compound of
formula XVI or XVI-a: R 



1 Ri XVI    R'Rb XVI-a or a pharmaceutically acceptable salt thereof,
wherein Ra and Rb are independently selected from R, OR, halogen, -CF3,
-CN, -NRxRy, and -C(0)NHRz; each R, Rx and Ry is independently hydrogen,
lower alkyl, lower haloalkyl, or lower cycloalkyl; each Rz is independently
hydrogen, aliphatic, or aryl; R2 is hydrogen optionally substituted aryl,
or optionally substituted heteroaryl; 



R3 and R4 are independently hydrogen, R, OR, -OH, or halogen; R' is
halogen; R" and R" are independently selected from R, OR, halogen, -CF3,
-CN, -NRxRy, and -C(0)NHRz,         X is a bond or a bivalent C1-C6
saturated or unsaturated, straight or branched hydrocarbon chain wherein
optionally one, two or three methylene units of the hydrocarbon chain are
independently replaced by -NR-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-,
-SO2-, -C(=S)-, -C(=NR)-, -N=N-, or -C(=N2)-; R1 is -L-Y;       L is a
covalent bond or a bivalent C1-8 saturated or unsaturated, straight or
branched, hydrocarbon chain, wherein one, two, or three methylene units of
L are optionally and independently replaced by cyclopropylene, -NR-,
-N(R)C(0)-, - C(0)N(R)-, -N(R)S02-, -SO2N(R)-, -0-, -C(0)-, -0C(0)-,
-C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or -C(=N2)-;       Y
is hydrogen, nitrile, C1_6 aliphatic optionally substituted with one or
more OH, NRxRy, oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic or
bicyclic, saturated, partially unsaturated, or aryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur, and
wherein said ring is substituted with 1-4 Re groups; and       Rx and Ry
are independently hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl;       each Re is independently selected from -Q-Z, OH, oxo,
NO2, halogen, CN, a suitable leaving group, or a C1_6 aliphatic optionally
substituted with oxo, halogen, NO2, or CN, wherein:       Q is a covalent
bond or a bivalent Ci_6 saturated or unsaturated, straight or branched,
hydrocarbon chain, wherein one or two methylene units of Q are optionally
and independently replaced by -N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)0-,
-SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-, -N(R)502-, or -SO2N(R)-; and Z is
hydrogen or C1_6 aliphatic optionally substituted with oxo, halogen, NO2,
or CN. 49.A compound of formula XVII: 



WO 2011/034907PCT/US2010/048916    or a pharmaceutically acceptable salt
thereof, wherein Ra, Rb, and Re are independently selected from R, OR,
halogen, -CF3, -CN, -NRxRy, and -C(0)NHRz;       each R, Rx and Ry is
independently hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl;
each Rz is independently hydrogen, aliphatic, or aryl;        R2 is
hydrogen, lower alkyl, lower haloalkyl, lower cycloalkyl, optionally
substituted aryl, or optionally substituted heteroaryl; R' and R" are
independently hydrogen or lower alkyl;       X is a bond or a bivalent
C1-C6 saturated or unsaturated, straight or branched hydrocarbon chain
wherein optionally one, two or three methylene units of the hydrocarbon
chain are independently replaced by -NR-, -0-, -C(0)-, -0C(0)-, -C(0)0-,
-S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or R1 is -L-Y;       L is a
covalent bond or a bivalent Ci_g saturated or unsaturated, straight or
branched, hydrocarbon chain, wherein one, two, or three methylene units of
L are optionally and independently replaced by cyclopropylene, --NR-,
-N(R)C(0)-, - C(0)N(R)-, -N(R)S02-, -SO2N(R)-, -0-, -C(0)-, -0C(0)-,
-C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or -C(=N2)-;       Y
is hydrogen, nitrile, Ci_6 aliphatic optionally substituted with one or
more OH, NRxRy, oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic or
bicyclic, saturated, partially unsaturated, or aryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur, and
wherein said ring is substituted with 1-4 Re groups; and 



Rx and Ry are independently hydrogen, lower alkyl, lower haloalkyl, or
lower cycloalkyl;        each Re is independently selected from -Q-Z, OH,
oxo, NO2, halogen, CN, a suitable leaving group, or a C1_6 aliphatic
optionally substituted with oxo, halogen, NO2, or CN, wherein:       Q is a
covalent bond or a bivalent Ci_6 saturated or unsaturated, straight or
branched, hydrocarbon chain, wherein one or two methylene units of Q are
optionally and independently replaced by -N(R)-, -S-, -0-, -C(0)-, -0C(0)-,
-C(0)0-, -SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-, -N(R)S02-, or -SO2N(R)-;
and Z is hydrogen or C1-6 aliphatic optionally substituted with oxo,
halogen, NO2, or CN. 50.A compound of formula XVIII:  XVIII or a
pharmaceutically acceptable salt thereof, wherein       Ra, Rb, and Rc are
independently selected from hydrogen, R, OR, halogen, - CF3, -0-CF3, -CN,
-CE---C-R, -NRxRy,-C(0)NHRz and a 3-10 membered monocyclic or bicyclic,
saturated, partially unsaturated, or aryl ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, and wherein said
ring is substituted with 1-4 R;       each R, Rx and Ry is independently
hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl; each Rz is
independently hydrogen, aliphatic, or aryl; X is -C(0)-NRxRy-, or
-NRxRy-C(0)-Rz;       RI or RI, is -L-Y; with the proviso that when RI is
-L-Y, RI, is selected from hydrogen, R, OR, halogen, -CF3, -CN,-NRxRy,
-C(0)NHRz and a 3-10 



membered monocyclic or bicyclic, saturated, partially unsaturated, or aryl
ring having 0-3 heteroatoms independently selected from nitrogen, oxygen,
or sulfur, and wherein said ring is substituted with 1-4 R, and when RI, is
-L-Y, R1 is selected from hydrogen, R, OR, halogen, -CF3,
-CN,-NRxRy,-C(0)NHRz and a 3-10  membered monocyclic or bicyclic,
saturated, partially unsaturated, or aryl ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, and wherein said
ring is substituted with 1-4 R;       L is a covalent bond or a bivalent
C1.8 saturated or unsaturated, straight or branched, hydrocarbon chain,
wherein one, two, or three methylene units of L are optionally and
independently replaced by cyclopropylene, -NR-, -N(R)C(0)-, - C(0)N(R)-,
-N(R)S02-, -SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-,
-C(=S)-, -C(=NR)-, -N=N-, or -C(=N2)-;       Y is hydrogen, nitrile, Ci_6
aliphatic optionally substituted with one or more OH, NRxRy, oxo, halogen,
NO2, or CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring having 0-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, and wherein said ring is substituted with
1-4 Re groups; and       Rx and Ry are independently hydrogen, lower alkyl,
lower haloalkyl, or lower cycloalkyl;       each Re is independently
selected from -Q-Z, OH, oxo, NO2, halogen, CN, a suitable leaving group, or
a Ci_6 aliphatic optionally substituted with oxo, halogen, NO2, or CN,
wherein:       Q is a covalent bond or a bivalent C1_6 saturated or
unsaturated, straight or branched, hydrocarbon chain, wherein one or two
methylene units of Q are optionally and independently replaced by -N(R)-,
-S-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-,
-N(R)S02-, or -SO2N(R)-; and Z is hydrogen or C1_6 aliphatic optionally
substituted with oxo, halogen, NO2, or CN.  51.A compound of formula XIX:
or a pharmaceutically acceptable salt thereof, wherein 



Ra and Rb are independently selected from hydrogen, R, OR, halogen, -CF3,-
0-CF3, -CN, -CE-C-R, -NRxRy,-C(0)NHRz and a 3-10 membered monocyclic or
bicyclic, saturated, partially unsaturated, or aryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur, and
wherein said ring is substituted with 1-4 R; each R, Rx and Ry is
independently hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl;
each Rz is independently hydrogen, aliphatic, or aryl; X is -C(0)-NRxRy or
-NRx-C(0)-Rz; W is 0, NH or N-Rc; Rc is hydrogen, lower alkyl, lower
haloalkyl, or lower cycloalkyl;       R1 or RI, is -L-Y; with the proviso
that when R1 is -L-Y, RI, is selected from hydrogen, R, OR, halogen, -CF3,
-CN, -CE-C-R, -NRxRy, -C(0)NHRz and a 3-10 membered monocyclic or bicyclic,
saturated, partially unsaturated, or aryl ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, and wherein said
ring is substituted with 1-4 R, and when R1, is -L-Y, R1 is selected from
hydrogen, R, OR, halogen, -CF3, -CN, -&---C-R, -NRxRy,-C(0)NHRz and a 3-10
membered monocyclic or bicyclic, saturated, partially unsaturated, or aryl
ring having 0-3 heteroatoms independently selected from nitrogen, oxygen,
or sulfur, and wherein said ring is substituted with 1-4 R;       L is a
covalent bond or a bivalent C1_8 saturated or unsaturated, straight or
branched, hydrocarbon chain, wherein one, two, or three methylene units of
L are optionally and independently replaced by cyclopropylene, -NR-,
-N(R)C(0)-, -  WO 2011/034907PCT/US2010/048916 C(0)N(R)-, -N(R)S02-,
-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-,
-C(=NR)-, -N=N-, or       Y is hydrogen, nitrite, C1_6 aliphatic optionally
substituted with one or more OH, NRxRy, oxo, halogen, NO2, or CN, or a 3-10
membered monocyclic or bicyclic, saturated, partially unsaturated, or aryl
ring having 0-3 heteroatoms independently selected from nitrogen, oxygen,
or sulfur, and wherein said ring is substituted with 1-4 Re groups; and
Rx and Ry are independently hydrogen, lower alkyl, lower haloalkyl, or
lower cycloalkyl; 



each Re is independently selected from -Q-Z, OH, oxo, NO2, halogen, CN, a
suitable leaving group, or a C1_6 aliphatic optionally substituted with
oxo, halogen, NO2, or CN, wherein:       Q is a covalent bond or a bivalent
C1_6 saturated or unsaturated, straight or branched, hydrocarbon chain,
wherein one or two methylene units of Q are optionally and independently
replaced by -N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -SO-, or -SO2-,
-N(R)C(0)-, -C(0)N(R)-, -N(R)S02-, or -SO2N(R)-; and Z is hydrogen or Ci_6
aliphatic optionally substituted with oxo, halogen, NO2, or CN. 52.A
compound of formula XX: Ra RbRc Ri N or a pharmaceutically acceptable salt
thereof, wherein       Ra, Rb, Rc and Rd are independently selected from
hydrogen, R, OR, halogen, -CF3, -0-CF3, -CN,-NRxRy,-C(0)NHRz and a 3-10
membered monocyclic or bicyclic, saturated, partially unsaturated, or aryl
ring having 0-3 heteroatoms independently selected from nitrogen, oxygen,
or sulfur, and wherein said ring is optionally substituted with 1-4
substituents selected from lower alkyl, lower  haloalkyl, lower cycloalkyl,
lower alkoxy, lower haloalkoxy, lower cycloalkoxy, - CF3,-0-CF3,
-CN,-NRxRy, and -C(0)NHRz;       each R, Rx and Ry is independently
hydrogen, lower alkyl, lower haloalkyl, or lower cycloalkyl; 



each Rz is independently hydrogen, aliphatic, or aryl; X is -C(0)-NRxRy or
-NRx-C(0)-Rz;       Or Ra and X taken together with the atoms to which they
are bonded form a benzo ring that is optionally substituted one or more of
Rf, Rfl. Rf2 and Rf3;       Rf, Rfl, Rf2 and Rf3 are independently selected
from lower alkyl, lower haloalkyl, lower cycloalkyl, lower alkoxy, lower
haloalkoxy, lower cycloalkoxy, - CF3, -0-CF3, -CN,-NRxRy, and -C(0)NHRz;
R1 or R1, is -L-Y; with the proviso that when R1 is -L-Y, RI, is selected
from hydrogen, R, OR, halogen, -CF3, -CN,-NRxRy, -C(0)NHRz and a 3-10
membered monocyclic or bicyclic, saturated, partially unsaturated, or aryl
ring having 0-3 heteroatoms independently selected from nitrogen, oxygen,
or sulfur, and wherein said ring is optionally substituted with 1-4 R, and
when RI, is -L-Y, Ri is selected from hydrogen, R, OR, halogen, -CF3,
-CN,-NRxRy,-C(0)NHRz and a 3- 10 membered monocyclic or bicyclic,
saturated, partially unsaturated, or aryl ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, and wherein said
ring is optionally substituted with 1-4 R;        L is a covalent bond or a
bivalent C1_8 saturated or unsaturated, straight or branched, hydrocarbon
chain, wherein one, two, or three methylene units of L are optionally and
independently replaced by cyclopropylene, -NR-, -N(R)C(0)-, - C(0)N(R)-,
-N(R)S02-, -SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-,
-C(=S)-, -C(=NR)-, -N=N-, or -C(=N2)-;       Y is hydrogen, nitrile, C14,
aliphatic optionally substituted with one or more OH, NRxRy, oxo, halogen,
NO2, or CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring having 0-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, and wherein said ring is substituted with
1-4 Re groups; and       Rx and Ry are independently hydrogen, lower alkyl,
lower haloalkyl, or lower cycloalkyl;         each Re is independently
selected from -Q-Z, OH, oxo, NO2, halogen, CN, a suitable leaving group, or
a C1_6 aliphatic optionally substituted with oxo, halogen, NO2, or CN,
wherein:       Q is a covalent bond or a bivalent C1.6 saturated or
unsaturated, straight or branched, hydrocarbon chain, wherein one or two
methylene units of Q are optionally and independently replaced by -N(R)-,
-S-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-,
-N(R)S02-, or -SO2N(R)-; and Z is hydrogen or C1-6 aliphatic optionally
substituted with oxo, halogen, NO2, 



or CN. 53.A compound of formula IV: NH    Rb IV or a physiologically
acceptable salt thereof, wherein Ra, Rb and Rc are independently selected
from R, OR, halogen, -CF3, -CN, - CEC-R, -NRxRy, or -C(0)NRxRz; R' is Rv Rd
(CH2)0-2 



W is CH or N; Rd is hydrogen, lower alkyl, -0-lower alkyl, -CF3,or a
halogen; Rv is -C(0)NRxRy, -N(Rx)C(0)Rz; -S(0)2NRxRy, or -N(Rx)S(0)2Rz;  WO
2011/034907PCT/US2010/048916 R1 is -T-L-Y; or Ra and R1 taken together with
the intervening carbon atoms to which they are bonded form a 5 or 6
membered partially unsaturated or aromatic ring that contains 0- 3
heteroatoms selected from N, S and 0, and is substituted with -L-Y and up
to two other substituents selected from the group consisting of oxo, lower
alkyl, -0-lower alkyl, a halogen, and -CF3. T is absent or a 3-10 membered
monocyclic or bicyclic, saturated, partially unsaturated, or aryl ring
having 0-3 heteroatoms independently selected from nitrogen, oxygen and
sulfur, and wherein said ring is optionally substituted with 1-4 Re groups;



L is a covalent bond or a bivalent C1.8 saturated or unsaturated, straight
or branched, hydrocarbon chain, wherein one, two, or three methylene units
of L are optionally and independently replaced by cyclopropylene, -NR-,
-N(R)C(0)-, - C(0)N(R)-, -N(R)502-, -SO2N(R)-, -0-, -C(0)-, -0C(0)-,
-C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or -C(=N2)-;       Y
is hydrogen, nitrile, C1_6 aliphatic optionally substituted with one or
more OH, NRxRy, oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic or
bicyclic, saturated, partially unsaturated, or aryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, and sulfur, and
wherein said ring is optionally substituted with 1-4 Re groups; each R, Rx
and Ry is independently hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl; each Rz is independently hydrogen, aliphatic, or aryl; each Re
is independently selected from -Q-Z, OH, oxo, NO2, halogen, CN, a suitable
leaving group, or a Ci_6 aliphatic optionally substituted with oxo,
halogen, NO2, or CN, wherein: 



Q is a covalent bond or a bivalent C1_6 saturated or unsaturated, straight
or branched, hydrocarbon chain, wherein one or two methylene units of Q are
optionally and independently replaced by --N(R)-, -S-, -0-, -C(0)-,
-0C(0)-, -C(0)0-, -SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-, -N(R)502-, or
-502N(R)-; and Z is hydrogen or C1 aliphatic optionally substituted with
oxo, halogen, NO2, or CN.  WO 2011/034907PCT/US2010/048916 54.A compound of
formula IVa: NH    RcN NN 



Rb IVa or a physiologically acceptable salt thereof, wherein Ra, Rb and Rc
are independently selected from R, OR, halogen, -CF3, -CN, -NRxRy, or
-C(0)NRxRz;       Ring A is a 5 or 6 membered partially unsaturated or
aromatic ring that contains 0-3 heteroatoms selected from N, S and 0; R1 is
-L-Y;       L is a covalent bond or a bivalent Ci_g saturated or
unsaturated, straight or branched, hydrocarbon chain, wherein one, two, or
three methylene units of L are optionally and independently replaced by
cyclopropylene, -NR-, -N(R)C(0)-, - C(0)N(R)-, -N(R)S02-, -S02N(R)-, -0-,
-C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or
Y is hydrogen, nitrile, Ci_6 aliphatic optionally substituted with one or
more OH, NRxRy, oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic or
bicyclic, saturated, partially unsaturated, or aryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, and sulfur, and
wherein said ring is optionally substituted with 1-4 Re groups;       each
Re is independently selected from -Q-Z, OH, oxo, NO2, halogen, UN, a
suitable leaving group, or a C1_6 aliphatic optionally substituted with
oxo, halogen, NO2, or CN, wherein:       Q is a covalent bond or a bivalent
C1_6 saturated or unsaturated, straight or branched, hydrocarbon chain,
wherein one or two methylene units of Q are optionally  and independently
replaced by -N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -SO-, or -SO2-,
-N(R)C(0)-, -C(0)N(R)-, -N(R)S02-, or -SO2N(R)-; Z is hydrogen or Ci_6
aliphatic optionally substituted with oxo, halogen, NO2, or CN; 



R' is    W is CH or N; Rd is hydrogen, lower alkyl, -0-lower alkyl, -CF3,or
a halogen; and Rv is -C(0)NRxRy, -N(Rx)C(0)Rz; -S(0)2NRxRy, or
-N(Rx)S(0)2Rz; each R, Rx and Ry is independently hydrogen, lower alkyl,
lower haloalkyl, or lower cycloalkyl; and each Rz is independently
hydrogen, aliphatic, or aryl.    Rb IVb 



or a physiologically acceptable salt thereof, wherein       Ra, Rb and Rc
are independently selected from R, OR, halogen, -CF3, -CN, - CEC-R, -NRxRy,
or -C(0)NRxRz;        L2 is a absent, a covalent bond, a bivalent C1_8
saturated or unsaturated, straight or branched, hydrocarbon chain, wherein
one, two, or three methylene units  of L are optionally and independently
replaced by cyclopropylene, -NR-, -N(R)C(0)- , -C(0)N(R)-, -N(R)S02-,
-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, - SO2-, -C(=S)-,
-C(--NR)-, -N=N-, or -C(=N2)-, with the proviso that when L2 is absent,
Ring A and Ring B are fused or joined through a spiro atom;    Ring A and
Ring B are independently a 5 or 6 membered saturated, partially unsaturated
or aromatic ring that contains 0-3 heteroatoms selected from N, S and 0; RI
is -L-Y;       L is a covalent bond or a bivalent C1_8 saturated or
unsaturated, straight or branched, hydrocarbon chain, wherein one, two, or
three methylene units of L are optionally and independently replaced by
cyclopropylene, -NR-, -N(R)C(0)-, - C(0)N(R)-, -N(R)S02-, -SO2N(R)-, -0-,
-C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or
-C(=N2)-;       Y is hydrogen, nitrile, C1_6 aliphatic optionally
substituted with one or more OH, NRxRy, oxo, halogen, NO2, or CN, or a 3-10
membered monocyclic or bicyclic, saturated, partially unsaturated, or aryl
ring having 0-3 heteroatoms independently selected from nitrogen, oxygen,
and sulfur, and wherein said ring is optionally substituted with 1-4 Re
groups;       each Re is independently selected from -Q-Z, OH, oxo, NO2,
halogen, CN, a suitable leaving group, or a C6 aliphatic optionally
substituted with oxo, halogen, NO2, or CN, wherein:       Q is a covalent
bond or a bivalent C1 saturated or unsaturated, straight or branched,
hydrocarbon chain, wherein one or two methylene units of Q are optionally
and independently replaced by -N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)0-,
-SO-, or -SO2-, -N(R)C(0)-, -C(0)N(R)-, -N(R)502-, or -502N(R)-; Z is
hydrogen or C1 aliphatic optionally substituted with oxo, halogen, NO2, or
CN; R' is  



W is CH or N; Rd is hydrogen, lower alkyl, -0-lower alkyl, -CF3,or a
halogen; and Rv is -C(0)NRxRy, -N(Rx)C(0)Rz; -S(0)2NRxRy, or -N(Rx)S(0)2Rz;
each R, Rx and Ry is independently hydrogen, lower alkyl, lower haloalkyl,
or lower cycloalkyl; and each Rz is independently hydrogen, aliphatic, or
aryl.  56. A pharmaceutical composition comprising a compound of any one of
claims 33 - 55 and a pharmaceutically acceptable carrier, adjuvant, or
vehicle.  57. A method of treating an angiogenesis-related disease
comprising topically administering to a subject in need thereof an
effective amount of an irreversible inhibitor of an angiogenesis target.
58. The method of claim 57, wherein the angiogenesis-related disease is an
angiogenesis-related ocular disease and the irreversible inhibitor is
topically administering to the eye.  59. The method of claim 57 or 58,
wherein the angiogenesis target is selected from the group consisting of
VEGF Receptor 2/KDR, PDGFR, SRC, FAK, P13 K, MEK, FGFR, Eph receptors,
methionine aminopeptide-2 and Hsp90. 




