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c¢cMET INHIBITORS

FIELD OF THE INVENTION
[0001] The present invention relates to compounds that may be used to inhibit cMET, as well
as compositions of matter, kits and articles of manufacture comprising these compounds.
The invention also relates to methods for inhibiting cMET and treatment methods using
compounds according to the present invention. In addition, the invention relates to methods
of making the compounds of the present invention, as well as intermediates useful in such

methods.

BACKGROUND OF THE INVENTION
[0002] cMET kinase is a receptor tyrosine kinase. HGF (hepatocyte growth factor, also
known as scatter factor), the ligand for cMET, is secreted by cells of mesodermal origin
whereas cMET is predominantly expressed on cells of epithelial/endothelial origin resulting
in paracrine epithelial-mesenchymal cell signaling (Stoker, M. et al., Nature 327: 239-242
(1987)). Binding of HGF to the extracellular region of cMET activates the intracellular
cMET tyrosine kinase activity. cMET is believed to be involved in protein phosphorylation
events that regulate cell proliferation, apoptosis, motility, and dissociation of cell-cell
interactions, morphogenesis, angiogenesis, and epithelial-mesenchymal transition.
Misregulation of cMET can lead to unregulated cell proliferation and survival. ¢cMET is
thought to be a key regulator of invasive growth, cancer tumorgenesis, and progression to
metastasis (Trusolino, T. and Comoglio, P. Nature Reviews Cancer: 2: 289-300 (2002)).
cMET gene amplification, alteration, mutation, and protein over expression or activation of
c¢MET through autocrine or paracrine mechanisms have been detected in a wide variety of
carcinomas. For example, in human gastric cancer tissue, cMET has been found to be over
expressed and amplified (Smolen, G.A., et al. PNAS 103: 2316-2321, (2006)). In human
glioblastomas and carcinomas of lung, thyroid and breast, cMET has been found to be
activated as a result of increased HGF levels and autocrine signaling (Birchmeier, C. et al.
Rev. Mol. Cell Biol. 4: 915-925, (2003)). In human lung cancer tissue, cMET signaling has
been found to be upregulated as a mechanism of drug resistance (Engelman, J.A., et al.
Science 316: 1049-1043, (2007)). Activating mutations in cMET, although not as common,
have been reported in sporadic and hereditary papillary renal carcinomas, head and neck

squamous carcinomas as well as gastric and lung cancers. Furthermore, increased
-1-
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expression, the most common cMET alteration found in a wide variety of human tumors
(including but not limited to renal, ovarian, hepatocellular, non-small cell lung, bone, liver
metastasis of colon, oral squamous cell, esophageal, gastric, pancreatic, and prostatic
cancers) correlates with poor prognosis (Benvenuti, S. and Comoglio, P.M., J. Cell. Physiol.
213: 316-325, (2007)).

[0003] There is a continued need to find new therapeutic agents to treat human diseases.
Inhibition of cMET is an especially attractive target for the discovery of new therapeutics

due to their important role in cancer and other diseases.

SUMMARY OF THE INVENTION
[0004] The present invention relates to compounds that have activity for inhibiting cMET.
The present invention also provides compositions, articles of manufacture and kits
comprising these compounds. In addition, the invention relates to methods of making the

compounds of the present invention, as well as intermediates useful in such methods.
[0004a] The invention as claimed herein is described below at items 1 to 11:

1. A compound having the formula:

wherein

R has the formula

Rig is cyclopropyl;

Ry is selected from the group consisting of hydrogen, halo, methyl, -CF3, cyano, phenyl

substituted with 0, 1, 2, 3, 4, or 5 of Ry, a radical of the formula

5649172_1 (GHMatlers) PBG195 AU
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!\l__
Rzob/N\}f‘ :

and a radical of the formula

R2op

— N\N/B\;\

wherein Ry, is selected from the group consisting of hydrogen, (C,.s)alkyl, phenyl,

(Cs.i2)cycloalkyl, hetero(Cs.ip)aryl, hydroxy(C,.)alkyl, and halo;

or a pharmaceutically acceptable salt thereof.

2. The compound according to item 1, wherein Ryqp, is hydrogen.

3. The compound according to item 1, wherein Rygy, is methyl.

4. A compound of item 1 selected from the group consisting of
N-(6-(difluoro(6-(1-(2-hydroxyethyl)-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-a] pyridin-3-
yl)methyl)imidazo[1,2-b]pyridazin-2-yl)cyclopropanecarboxamide;
N-(6-(difluoro(6-(4-fluorophenyl)-[1,2,4]triazolo[4,3-a]pyridin-3-yl)methyl)imidazo[1,2-
b]pyridazin-2-yl)cyclopropanecarboxamide;
N-(6-(difluoro(6-(4-isopropylphenyl)-[1,2,4]triazolo[4,3-a]pyridin-3-
yl)methyl)imidazo[1,2-b]pyridazin-2-yl)cyclopropanecarboxamide;
N-(6-((6-(3,5-difluorophenyl)-[1,2,4]triazolo[4,3-a]pyridin-3-
yl)difluoromethyl)imidazo[1,2-b]pyridazin-2-yl)cyclopropanecarboxamide;
N-(6-((6-(3-cyanophenyl)-[1,2,4]triazolo[4,3-a]pyridin-3-yl)difluoromethyl)imidazo[1,2-
bpyridazin-2-yl)cyclopropanecarboxamide;
N-(6-((6-(4-cyanophenyl)-[1,2,4]triazolo[4,3-a]pyridin-3-yl)difluoromethyl)imidazo[1,2-
b]pyridazin-2-yl)cyclopropanecarboxamide;
N-(6-((6-(1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-a]pyridin-3-yl)difluoromethyl)imidazo[1,2-
b]pyridazin-2-yl)cyclopropanecarboxamide; and
N-(6-(difluoro(6-(3-fluoro-5-methylphenyl)-[1,2,4]triazolo[4,3-a]pyridin-3-
yl)methyl)imidazo[1,2-b]pyridazin-2-yl)cyclopropanecarboxamide;

or a pharmaceutically acceptable salt of the above-mentioned compounds.

-2a-
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5. A compound of item 1 wherein the compound is N-(6-(difluoro(6-(1-methyl-1H-pyrazol-
4-yl)-[1,2,4]triazolo[4,3-a]pyridin-3-yl)methyl)imidazo[1,2-b]pyridazin-2-

yl)cyclopropanecarboxamide or a pharmaceutically acceptable salt thereof.

6. A compound of item 1 wherein the compound is N-(6-(difluoro(6-(3-fluorophenyl)-
[1,2,4]triazolo[4,3-a]pyridin-3-yl)methyl)imidazo[1,2-b]pyridazin-2-

yl)cyclopropanecarboxamide or a pharmaceutically acceptable salt thereof.

7. A pharmaceutical composition comprising a compound according to any one of items 1-

6 and a pharmaceutically acceptable excipient.

8. A compound according to any one of items 1-6 for use in the manufacture of a

medicament for treating cancer.

9. Use of a compound according to any one of items 1-6 in the manufacture of a

medicament for treating cancer.

10. A method of treating cancer in a patient comprising administering to the patient a

therapeutically effective amount of a compound according to any one of items 1-6.

11. A compound according to item 1, a pharmaceutical composition according to item 7,
use according to item 9 or a method according to item 10, substantially as herein described

with reference to any one of the Examples.

[0004b] The invention defined by the above items 1 to 11 falls within the scope of the

general invention described below.

[0005] In one embodiment, a pharmaceutical composition is provided that comprises a cMET
inhibitor according to the present invention as an active ingredient. Pharmaceutical
compositions according to the invention may optionally comprise 0.001%-100% of one or
more inhibitors of this invention. Pharmaceutical compositions according to the invention
may optionally comprise one or more compounds selected from the group consisting of
excipients, diluents, lubricants, binders, adjuvants, carriers, wetting agents, emulsifying
agents, solubilizing agents, and pH buffering agents. The pharmaceutical compositions may
be administered or coadministered by a wide variety of routes, including for example, orally,
parenterally, intraperitoneally, intravenously, intraarterially, transdermally, sublingually,
intramuscularly, rectally, transbuccally, intranasally, liposomally, via inhalation, vaginally,

intraoccularly, via local delivery (for example by catheter or stent), subcutaneously,

2b-

5649172_1 (GHMatlers) P86185 AL


PS61Q5.AU

10 Sep 2014

2009281822

intraadiposally, intraarticularly, or intrathecally. The compositions may also be administered
or coadministered in slow release dosage forms.

[0006] The invention is also directed to kits and other articles of manufacture for treating
disease states associated with cMET.

[0007] In one embodiment, a kit is provided that comprises a composition comprising at least
one cMET inhibitor of the present invention in combination with instructions. The
instructions may indicate the disease state for which the composition is to be administered,

storage information, dosing information and/or instructions regarding how to administer the

2c-
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composition. The kit may also comprise packaging materials. The packaging material may
comprise a container for housing the composition. The kit may also optionally comprise
additional components, such as syringes for administration of the composition. The kit may
comprise the composition in single or multiple dose forms.

[0008] In another embodiment, an article of manufacture is provided that comprises a
composition comprising at least one cMET inhibitor of the present invention in combination
with packaging materials. The packaging material may comprise a container for housing the
composition. The container may optionally comprise a label indicating the disease state for
which the composition is to be administered, storage information, dosing information and/or
instructions regarding how to administer the composition. The kit may also optionally
comprise additional components, such as syringes for administration of the composition. The
kit may comprise the composition in single or multiple dose forms.

[0009] Also provided are methods for preparing compounds, compositions and kits according
to the present invention. For example, several synthetic schemes are provided herein for
synthesizing compounds according to the present invention.

[0010] Also provided are methods for using compounds, compositions, kits and articles of
manufacture according to the present invention.

[0011] In one embodiment, the compounds, compositions, kits and articles of manufacture
are used to inhibit cMET.

[0012] In another embodiment, the compounds, compositions, kits and articles of
manufacture are used to treat a disease state for which cMET possess activity that contributes
to the pathology and/or symptomology of the disease state.

[0013] In another embodiment, a compound according to the present invention is
administered to a subject wherein cMET activity within the subject is altered, preferably
reduced.

[0014] In another embodiment, a prodrug of a compound according to the present invention
1s administered to a subject that is converted to the compound in vivo where it inhibits cMET.
[0015] In another embodiment, a method of inhibiting cMET is provided that comprises
contacting a cMET with a compound according to the present invention.

[0016] In another embodiment, a method of inhibiting cMET is provided that comprises
causing a compound according to the present invention to be present in a subject in order to

inhibit cMET in vivo.
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[0017] In another embodiment, a method of inhibiting a cMET is provided that comprises
administering a first compound to a subject that is converted ir vivo to a second compound
wherein the second compound inhibits cMET in vivo. It is noted that the compounds of the
present invention may be the first or second compounds.

[0018] In another embodiment, a therapeutic method is provided that comprises
administering a compound according to the present invention.

[0019] In another embodiment, a method is provided for treating a condition in a patient that
is known to be mediated by cMET, or which is known to be treated by cMET inhibitors, the
method comprising administering to the patient a therapeutically effective amount of a
compound according to the present invention.

[0020] In another embodiment, a method is provided for treating a disease state for which
cMET possess activity that contributes to the pathology and/or symptomology of the disease
state, the method comprising: causing a compound according to the present invention to be
present in a subject in a therapeutically effective amount for the disease state.

[0021] In another embodiment, a method is provided for treating a disease state for which
cMET possess activity that contributes to the pathology and/or symptomology of the discase
state, the method comprising: administering a first compound to a subject that is converted in
vivo to a second compound such that the second compound is present in the subject in a
therapeutically effective amount for the disease state. It is noted that the compounds of the
present invention may be the first or second compounds.

[0022] In another embodiment, a method is provided for treating a disease state for which
cMET possess activity that contributes to the pathology and/or symptomology of the disease
state, the method comprising: administering a compound according to the present invention
to a subject such that the compound is present in the subject in a therapeutically effective
amount for the disease state.

[0023] In another embodiment, a method is provided for using a compound according to the
present invention in order to manufacture a medicament for use in the treatment of a disease
state that is known to be mediated by cMET, or that is known to be treated by cMET
inhibitors.

[0024] It is noted in regard to all of the above embodiments that the present invention is
intended to encompass all pharmaceutically acceptable ionized forms (e.g., salts) and solvates
(e.g., hydrates) of the compounds, regardless of whether such ionized forms and solvates are

specified since it is well known in the art to administer pharmaceutical agents in an ionized or
-4-
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solvated form. It is also noted that unless a particular stereochemistry is specified, recitation
of a compound is intended to encompass all possible stereoisomers (e.g., enantiomers or
diastereomers depending on the number of chiral centers), independent of whether the
compound is present as an individual isomer or a mixture of isomers. Further, unless
otherwise specified, recitation of a compound is intended to encompass all possible resonance
forms and tautomers. With regard to the claims, the language “compound comprising the

39 ¢

formula,” “compound having the formula” and “compound of the formula” is intended to
encompass the compound and all pharmaceutically acceptable ionized forms and solvates, all
possible stereoisomers, and all possible resonance forms and tautomers unless otherwise
specifically specified in the particular claim.

[0025] It is further noted that prodrugs may also be administered which are altered in vivo
and become a compound according to the present invention. The various methods of using
the compounds of the present invention are intended, regardless of whether prodrug delivery
is specified, to encompass the administration of a prodrug that is converted in vivo to a
compound according to the present invention. It is also noted that certain compounds of the
present invention may be altered in vivo prior to inhibiting cMET and thus may themselves

be prodrugs for another compound. Such prodrugs of another compound may or may not

themselves independently have cMET inhibitory activity.

DEFINITIONS
[0026] Unless otherwise stated, the following terms used in the specification and claims shall
have the following meanings for the purposes of this Application.
[0027] It is noted that, as used in the specification and the appended claims, the singular
forms “a,” “an” and “the” include plural referents unless the context clearly dictates
otherwise. Further, definitions of standard chemistry terms may be found in reference works,
including Carey and Sundberg “ADVANCED ORGANIC CHEMISTRY 4™ ED.” Vols. A (2000)
and B (2001), Plenum Press, New York. Also, unless otherwise indicated, conventional
methods of mass spectroscopy, NMR, HPLC, protein chemistry, biochemistry, recombinant
DNA techniques and pharmacology, within the skill of the art are employed.
[0028] “Alicyclic” means a moiety comprising a non-aromatic ring structure. Alicyclic
moieties may be saturated or partially unsaturated with one, two or more double or triple
bonds. Alicyclic moieties may also optionally comprise heteroatoms such as nitrogen,

oxygen and sulfur. The nitrogen atoms can be optionally quaternerized or oxidized and the
-5-



WO 2010/019899 PCT/US2009/053913

sulfur atoms can be optionally oxidized. Examples of alicyclic moieties include, but are not
limited to moieties with (Cs_g) rings such as cyclopropyl, cyclohexane, cyclopentane,
cyclopentene, cyclopentadiene, cyclohexane, cyclohexene, cyclohexadiene, cycloheptane,
cycloheptene, cycloheptadiene, cyclooctane, cyclooctene, and cyclooctadiene.

[0029] “Aliphatic” means a moiety characterized by a straight or branched chain arrangement
of constituent carbon atoms and may be saturated or partially unsaturated with one, two or
more double or triple bonds.

[0030] “Alkenyl” means a straight or branched, carbon chain that contains at least one
carbon-carbon double bond (-CR=CR'- or -CR=CR'R", wherein R, R' and R" are each
independently hydrogen or further substituents). Examples of alkenyl include vinyl, allyl,
isopropenyl, pentenyl, hexenyl, heptenyl, 1-propenyl, 2-butenyl, 2-methyl-2-butenyl, and the
like. In particular embodiments, “alkenyl,” either alone or represented along with another
radical, can be a (C,p9)alkenyl, a (C,.j5)alkenyl, a (C,.j0)alkenyl, a (C,.s)alkenyl or a
(Cy3)alkenyl. Alternatively, “alkenyl,” either alone or represented along with another
radical, can be a (C;)alkenyl, a (Cs)alkenyl or a (Cy)alkenyl.

[0031] “Alkenylene” means a straight or branched, divalent carbon chain having one or more
carbon-carbon double bonds (-CR=CR'-, wherein R and R' are each independently hydrogen
or further substituents). Examples of alkenylene include ethene-1,2-diyl, propene-1,3-diyl,
methylene-1,1-diyl, and the like. In particular embodiments, “alkenylene,” either alone or
represented along with another radical, can be a (C,.50) alkenylene, a (C,.;5) alkenylene, a
(Cy.10) alkenylene, a (C,.s) alkenylene or a (C,.3) alkenylene. Alternatively, “alkenylene,”
either alone or represented along with another radical, can be a (C;) alkenylene, a (Cs)
alkenylene or a (C,4) alkenylene.

[0032] “Alkoxy” means an oxygen moiety having a further alkyl substituent. The alkoxy
groups of the present invention can be optionally substituted.

[0033] “Alkyl” represented by itself means a straight or branched, saturated or unsaturated,
aliphatic radical having a chain of carbon atoms, optionally with one or more of the carbon
atoms being replaced with oxygen (See “oxaalkyl”), a carbonyl group (See “oxoalkyl”),
sulfur (See “thioalkyl”), and/or nitrogen (See “azaalkyl”). (Cx)alkyl and (Cx_y)alkyl are
typically used where X and Y indicate the number of carbon atoms in the chain. For
example, (Cj)alkyl includes alkyls that have a chain of between 1 and 6 carbons (e.g.,
methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl, zert-butyl, vinyl, allyl, 1-propenyl,

isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-methylallyl, ethynyl, 1-propynyl, 2-propynyl,
-6-
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and the like). Alkyl represented along with another radical (e.g., as in arylalkyl,
heteroarylalkyl and the like) means a straight or branched, saturated or unsaturated aliphatic
divalent radical having the number of atoms indicated or when no atoms are indicated means
a bond (e.g., (Cs.10)aryl(Cy.3)alkyl includes, benzyl, phenethyl, 1-phenylethyl,
3-phenylpropyl, 2-thienylmethyl, 2-pyridinylmethyl and the like). In particular
embodiments, “alkyl,” either alone or represented along with another radical, can be a
(Ci0)alkyl, a (Cy.1s)alkyl, a (Cy.j0)alkyl, a (Cj.s)alkyl or a (Cj.3)alkyl. Alternatively, “alkyl,”
either alone or represented along with another radical, can be a (C))alkyl, a (C,)alkyl or a
(Cs)alkyl.

[0034] “Alkylene”, unless indicated otherwise, means a straight or branched, saturated or
unsaturated, aliphatic, divalent radical. (Cx)alkylene and (Cx.y)alkylene are typically used
where X and Y indicate the number of carbon atoms in the chain. For example,
(Ci6)alkylene includes methylene (-CH,-), ethylene (-CH,CHj;-), trimethylene
(-CH,CH,CH,-), tetramethylene (-CH,CH,CH,CH,-) 2-butenylene (-CH,CH=CHCH,-),
2-methyltetramethylene (-CH,CH(CH3)CH,CH;-), pentamethylene (-CH,CH,CH,CH,CH-)
and the like. In particular embodiments, “alkylene,” either alone or represented along with
another radical, can be a (C;50)alkylene, a (C;_1s)alkylene, a (Cj.jo)alkylene, a (C;.s)alkylene
or a (Cy.3)alkylene. Alternatively, “alkylene,” either alone or represented along with another
radical, can be a (C;)alkylene, a (C;)alkylene or a (Cs)alkylene.

[0035] “Alkylidene” means a straight or branched, saturated or unsaturated, aliphatic radical
connected to the parent molecule by a double bond. (Cx)alkylidene and (Cx.y)alkylidene are
typically used where X and Y indicate the number of carbon atoms in the chain. For
example, (C;¢)alkylidene includes methylene (=CH), ethylidene (=CHCH3), isopropylidene
(=C(CHs),), propylidene (=CHCH,CH3), allylidene (=CH-CH=CH,), and the like. In
particular embodiments, “alkylidene,” either alone or represented along with another radical,
can be a (Cjy)alkylidene, a (C,.js)alkylidene, a (C).jo)alkylidene, a (C;.s)alkylidene or a
(Ci3)alkylidene. Alternatively, “alkylidene,” either alone or represented along with another
radical, can be a (C;)alkylidene, a (C;)alkylidene or a (Cs)alkylidene.

[0036] “Alkynyl” means a straight or branched, carbon chain that contains at least one
carbon-carbon triple bond (-C=C- or -C=CR, wherein R is hydrogen or a further substituent).
Examples of alkynyl include ethynyl, propargyl, 3-methyl-1-pentynyl, 2-heptynyl and the
like. In particular embodiments, “alkynyl,” either alone or represented along with another

radical, can be a (C,50)alkynyl, a (C,.;5)alkynyl, a (C,.10)alkynyl, a (C,_s)alkynyl or a
-
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(Cy3)alkynyl. Alternatively, “alkynyl,” either alone or represented along with another
radical, can be a (C;)alkynyl, a (Cs)alkynyl or a (C4)alkynyl.

[0037] “Alkynylene” means a straight or branched, divalent carbon chain having one or more
carbon-carbon triple bonds (-CR=CR'-, wherein R and R' are each independently hydrogen or
further substituents). Examples of alkynylene include ethyne-1,2-diyl, propyne-1,3-diyl, and
the like. In particular embodiments, “alkynylene,” either alone or represented along with
another radical, can be a (C,.5) alkynylene, a (C,.;5) alkynylene, a (C;.10) alkynylene, a (C;.s)
alkynylene or a (C,3) alkynylene. Alternatively, “alkynylene,” either alone or represented
along with another radical, can be a (C;) alkynylene, a (Cs) alkynylene or a (C4) alkynylene.
[0038] “Amido” means the radical -C(=0)-NR-, —-C(=0)-NRR’, -NR-C(=0)- and/or
-NR-C(=0)R’, wherein each R and R’ are independently hydrogen or a further substituent.
[0039] “Amino” means a nitrogen moiety having two further substituents where, for
example, a hydrogen or carbon atom is attached to the nitrogen. For example, representative
amino groups include -NH;, -NHCH3;, -N(CH3),, -NH((C).10)alkyl), -N((C)-10)alkyl),, -
NH(aryl), -NH(heteroaryl), -N(aryl),, -N(heteroaryl),, and the like. Optionally, the two
substituents together with the nitrogen may also form a ring. Unless indicated otherwise, the
compounds of the invention containing amino moieties may include protected derivatives
thereof. Suitable protecting groups for amino moieties include acetyl, fert-butoxycarbonyl,
benzyloxycarbonyl, and the like.

[0040] “Animal” includes humans, non-human mammals (e.g., dogs, cats, rabbits, cattle,
horses, sheep, goats, swine, deer, and the like) and non-mammals (e.g., birds, and the like).
[0041] “Aromatic” means a moiety wherein the constituent atoms make up an unsaturated
ring system, all atoms in the ring system are sp” hybridized and the total number of pi
electrons is equal to 4n+2. An aromatic ring may be such that the ring atoms are only carbon
atoms or may include carbon and non-carbon atoms (See “heteroaryl”).

[0042] “Aryl” means a monocyclic or polycyclic ring assembly wherein each ring is aromatic
or when fused with one or more rings forms an aromatic ring assembly. If one or more ring
atoms is not carbon (e.g., N, S), the aryl is a heteroaryl. (Cx)aryl and (Cx.y)aryl are typically
used where X and Y indicate the number of carbon atoms in the ring. In particular
embodiments, “aryl,” either alone or represented along with another radical, can be a
(Cs.ia)aryl, a (Cs.jp)aryl, a (Cs7)aryl, a (Cg_jo)aryl or a (Cs.7)aryl. Alternatively, “aryl,” either
alone or represented along with another radical, can be a (Cs)aryl, a (Cg)aryl, a (Cs)aryl, a

(Cg)aryl., a (Co)aryl or a (Cjg)aryl.
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[0043] “Azaalkyl” means an alkyl, as defined above, except where one or more of the carbon
atoms forming the alkyl chain are replaced with substituted or unsubstituted nitrogen atoms
(-NR- or -NRR', wherein R and R'" are each independently hydrogen or further substituents).
For example, a (C,_jg)azaalkyl refers to a chain comprising between 1 and 10 carbons and one
or more nitrogen atoms.

[0044] “Bicycloalkyl” means a saturated or partially unsaturated fused, spiro or bridged
bicyclic ring assembly. In particular embodiments, “bicycloalkyl,” either alone or
represented along with another radical, can be a (C4.5)bicycloalkyl, a (C4.j9)bicycloalkyl, a
(Cs.10)bicycloalkyl or a (Cg.jo)bicycloalkyl. Alternatively, “bicycloalkyl,” either alone or
represented along with another radical, can be a (Cg)bicycloalkyl, a (Co)bicycloalkyl or a
(Cjo)bicycloalkyl.

[0045] “Bicycloaryl” means a fused, spiro or bridged bicyclic ring assembly wherein at least
one of the rings comprising the assembly is aromatic. (Cx)bicycloaryl and (Cx.y)bicycloaryl
are typically used where X and Y indicate the number of carbon atoms in the bicyclic ring
assembly and directly attached to the ring. In particular embodiments, “bicycloaryl,” either
alone or represented along with another radical, can be a (a (Cq4.j5)bicycloaryl, a
(C4.10)bicycloaryl, a (Ce.10)bicycloaryl or a (Cs_jo)bicycloaryl. Alternatively, “bicycloalkyl,”
either alone or represented along with another radical, can be a (Cs)bicycloaryl, a
(Co)bicycloaryl or a (Cjg)bicycloaryl.

[0046] “Bridging ring” and “bridged ring” as used herein refer to a ring that is bonded to
another ring to form a compound having a bicyclic or polycyclic structure where two ring
atoms that are common to both rings are not directly bound to each other. Non-exclusive
examples of common compounds having a bridging ring include borneol, norbornane, 7-
oxabicyclo[2.2.1]heptane, and the like. One or both rings of the bicyclic system may also
comprise heteroatoms.

[0047] “Carbamoyl” means the radical -OC(O)NRR', wherein R and R' are each
independently hydrogen or further substituents.

[0048] “Carbocycle” means a ring consisting of carbon atoms.

[0049] “Carbonyl” means the radical —-C(=0)- and/or —C(=O)R, wherein R is hydrogen or a
further substituent. It is noted that the carbonyl radical may be further substituted with a
variety of substituents to form different carbonyl groups including acids, acid halides,

aldehydes, amides, esters, and ketones.
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[0050] “Carboxy” means the radical -C(=0)-O- and/or -C(=0)-OR, wherein R is hydrogen
or a further substituent. It is noted that compounds of the invention containing carboxy
moieties may include protected derivatives thereof, i.e., where the oxygen is substituted with
a protecting group. Suitable protecting groups for carboxy moieties include benzyl,
tert-butyl, and the like.

[0051] As used herein, “cMet” is synonymous with “c-Met”, “MET”, “Met”, “heptaocyte
growth factor receptor” and other designations known to those skilled in the art.

[0052] “Cyano” means the radical -CN.

[0053] “Cycloalkyl” means a non-aromatic, saturated or partially unsaturated, monocyclic,
bicyclic or polycyclic ring assembly. (Cx)cycloalkyl and (Cx.y)cycloalkyl are typically used
where X and Y indicate the number of carbon atoms in the ring assembly. For example,
(Cs.10)cycloalkyl includes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl,
2,5-cyclohexadienyl, bicyclo[2.2.2]octyl, adamantan-1-yl, decahydronaphthyl,
oxocyclohexyl, dioxocyclohexyl, thiocyclohexyl, 2-oxobicyclo[2.2.1]hept-1-yl, and the like.
In particular embodiments, “cycloalkyl,” either alone or represented along with another
radical, can be a (Cs_j4)cycloalkyl, a (C;_jo)cycloalkyl, a (C;7)cycloalkyl, a (Cg_jo)cycloalkyl
or a (Cs_7)cycloalkyl. Alternatively, “cycloalkyl,” either alone or represented along with
another radical, can be a (Cs)cycloalkyl, a (Cs)cycloalkyl, a (C7)cycloalkyl, a (Cg)cycloalkyl.,
a (Co)cycloalkyl or a (Cjo)cycloalkyl.

[0054] “Cycloalkylene” means a divalent, saturated or partially unsaturated, monocyclic,
bicyclic or polycyclic ring assembly. (Cx)cycloalkylene and (Cx.y)cycloalkylene are
typically used where X and Y indicate the number of carbon atoms in the ring assembly. In
particular embodiments, “cycloalkylene,” either alone or represented along with another
radical, can be a (Cs_j4)cycloalkylene, a (Cs_jo)cycloalkylene, a (Cs7)cycloalkylene, a
(Cg.10)cycloalkylene or a (Cs_7)cycloalkylene. Alternatively, “cycloalkylene,” either alone or
represented along with another radical, can be a (Cs)cycloalkylene, a (Cs)cycloalkylene, a
(C)cycloalkylene, a (Cs)cycloalkylene., a (Co)cycloalkylene or a (Co)cycloalkylene.

[0055] “Disease” specifically includes any unhealthy condition of an animal or part thereof
and includes an unhealthy condition that may be caused by, or incident to, medical or
veterinary therapy applied to that animal, i.e., the “side effects” of such therapy.

[0056] “Fused ring” as used herein refers to a ring that is bonded to another ring to form a
compound having a bicyclic structure where the ring atoms that are common to both rings are

directly bound to each other. Non-exclusive examples of common fused rings include
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decalin, naphthalene, anthracene, phenanthrene, indole, furan, benzofuran, quinoline, and the
like. Compounds having fused ring systems may be saturated, partially saturated,
carbocyclics, heterocyclics, aromatics, heteroaromatics, and the like.

[0057] “Halo” means fluoro, chloro, bromo or iodo.

[0058] ‘“Heteroalkyl” means alkyl, as defined in this Application, provided that one or more
of the atoms within the alkyl chain is a heteroatom. In particular embodiments,
“heteroalkyl,” either alone or represented along with another radical, can be a
hetero(C;_y)alkyl, a hetero(Cy_js)alkyl, a hetero(C,_¢)alkyl, a hetero(C, s)alkyl, a
hetero(C,_3)alkyl or a hetero(C;,)alkyl. Alternatively, “heteroalkyl,” either alone or
represented along with another radical, can be a hetero(C))alkyl, a hetero(C,)alkyl or a
hetero(Cs)alkyl.

[0059] “Heteroaryl” means a monocyclic, bicyclic or polycyclic aromatic group wherein at
least one ring atom is a heteroatom and the remaining ring atoms are carbon. Monocyclic
heteroaryl groups include, but are not limited to, cyclic aromatic groups having five or six
ring atoms, wherein at least one ring atom is a heteroatom and the remaining ring atoms are
carbon. The nitrogen atoms can be optionally quaternerized and the sulfur atoms can be
optionally oxidized. Heteroaryl groups of this invention include, but are not limited to, those
derived from furan, imidazole, isothiazole, isoxazole, oxadiazole, oxazole, 1,2,3-oxadiazole,
pyrazine, pyrazole, pyridazine, pyridine, pyrimidine, pyrroline, thiazole, 1,3,4-thiadiazole,
triazole and tetrazole. “Heteroaryl” also includes, but is not limited to, bicyclic or tricyclic
rings, wherein the heteroaryl ring is fused to one or two rings independently selected from the
group consisting of an aryl ring, a cycloalkyl ring, a cycloalkenyl ring, and another
monocyclic heteroaryl or heterocycloalkyl ring. These bicyclic or tricyclic heteroaryls
include, but are not limited to, those derived from benzo[b]furan, benzo[b]thiophene,
benzimidazole, imidazo[4,5-c]pyridine, quinazoline, thieno[2,3-c]pyridine, thieno[3,2-
b]pyridine, thieno[2,3-b]pyridine, indolizine, imidazo[1,2a]pyridine, quinoline, isoquinoline,
phthalazine, quinoxaline, naphthyridine, quinolizine, indole, isoindole, indazole, indoline,
benzoxazole, benzopyrazole, benzothiazole, imidazo[1,5-a]pyridine, pyrazolo[1,5-a]pyridine,
imidazo[1,2-a]pyrimidine, imidazo[1,2-c]pyrimidine, imidazo[1,5-a]pyrimidine, imidazo[1,5-
c]pyrimidine, pyrrolo[2,3-b]pyridine, pyrrolo[2,3-c]pyridine, pyrrolo[3,2-c]pyridine,
pyrrolo[3,2-b]pyridine, pyrrolo[2,3-d]pyrimidine, pyrrolo[3,2-d]pyrimidine, pyrrolo[2,3-
b]pyrazine, pyrazolo[1,5-a]pyridine, pyrrolo[1,2-b]pyridazine, pyrrolo[1,2-c]pyrimidine,

pyrrolo[1,2-a]pyrimidine, pyrrolo[1,2-a]pyrazine, triazo[1,5-a]pyridine, pteridine, purine,
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carbazole, acridine, phenazine, phenothiazene, phenoxazine, 1,2-dihydropyrrolo[3,2,1-
hilindole, indolizine, pyrido[1,2-a]indole and 2(1H)-pyridinone. The bicyclic or tricyclic
heteroaryl rings can be attached to the parent molecule through either the heteroaryl group
itself or the aryl, cycloalkyl, cycloalkenyl or heterocycloalkyl group to which it is fused. The
heteroaryl groups of this invention can be substituted or unsubstituted. In particular
embodiments, “heteroaryl,” either alone or represented along with another radical, can be a
hetero(C,_j3)aryl, a hetero(C,.j3)aryl, a hetero(C,.¢)aryl, a hetero(Csg)aryl or a
hetero(Cs.o)aryl. Alternatively, “heteroaryl,” either alone or represented along with another
radical, can be a hetero(Cs)aryl, a hetero(Cs)aryl, a hetero(Cs)aryl, a hetero(Ce)aryl., a
hetero(C7)aryl, a hetero(Cg)aryl or a hetero(Co)aryl.

[0060] “Heteroatom™ refers to an atom that is not a carbon atom. Particular examples of
heteroatoms include, but are not limited to, nitrogen, oxygen, and sulfur.

[0061] “Heteroatom moiety” includes a moiety where the atom by which the moiety is
attached is not a carbon. Examples of heteroatom moieties include -NR-, -N'(0")=, -O-, -S-
or -S(0),-, wherein R is hydrogen or a further substituent.

[0062] “Heterobicycloalkyl” means bicycloalkyl, as defined in this Application, provided
that one or more of the atoms within the ring is a heteroatom. For example
hetero(Co.12)bicycloalkyl as used in this application includes, but is not limited to, 3-aza-
bicyclo[4.1.0]hept-3-yl, 2-aza-bicyclo[3.1.0]hex-2-yl, 3-aza-bicyclo[3.1.0]hex-3-yl, and the
like. In particular embodiments, “heterobicycloalkyl,” either alone or represented along with
another radical, can be a hetero(C_14)bicycloalkyl, a hetero(C,.14)bicycloalkyl, a
hetero(Cs.0)bicycloalkyl or a hetero(Cs.9)bicycloalkyl. Alternatively, “heterobicycloalkyl,”
either alone or represented along with another radical, can be a hetero(Cs)bicycloalkyl,
hetero(Cg)bicycloalkyl, hetero(C)bicycloalkyl, hetero(Cs)bicycloalkyl or a
hetero(Cy)bicycloalkyl.

[0063] “Heterobicycloaryl” means bicycloaryl, as defined in this Application, provided that
one or more of the atoms within the ring is a heteroatom. For example,
hetero(Cs.12)bicycloaryl as used in this Application includes, but is not limited to, 2-amino-
4-0x0-3,4-dihydropteridin-6-yl, tetrahydroisoquinolinyl, and the like. In particular
embodiments, “heterobicycloaryl,” either alone or represented along with another radical, can
be a hetero(C).14)bicycloaryl, a hetero(Cs.14)bicycloaryl, a hetero(Cao)bicycloarylor a

hetero(Cs.o)bicycloaryl. Alternatively, “heterobicycloaryl,” either alone or represented along
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with another radical, can be a hetero(Cs)bicycloaryl, hetero(Cg)bicycloaryl,
hetero(C7)bicycloaryl, hetero(Cs)bicycloaryl or a hetero(Co)bicycloaryl.

[0064] “Heterocycloalkyl” means cycloalkyl, as defined in this Application, provided that
one or more of the atoms forming the ring is a heteroatom selected, independently from N, O,
or S. Non-exclusive examples of heterocycloalkyl include piperidyl, 4-morpholyl, 4-
piperazinyl, pyrrolidinyl, perhydropyrrolizinyl, 1,4-diazaperhydroepinyl, 1,3-dioxanyl, 1,4-
dioxanyl and the like. In particular embodiments, “heterocycloalkyl,” either alone or
represented along with another radical, can be a hetero(C,_j3)cycloalkyl, a
hetero(Ci.0)cycloalkyl, a hetero(Cj.¢)cycloalkyl, a hetero(Cs.o)cycloalkyl or a
hetero(C,.¢)cycloalkyl. Alternatively, “heterocycloalkyl,” either alone or represented along
with another radical, can be a hetero(C;)cycloalkyl, a hetero(Cs)cycloalkyl, a
hetero(Cy)cycloalkyl, a hetero(Cs)cycloalkyl, a hetero(Ce)cycloalkyl, hetero(C;)cycloalkyl,
hetero(Cs)cycloalkyl or a hetero(Co)cycloalkyl.

[0065] “Heterocycloalkylene” means cycloalkylene, as defined in this Application, provided
that one or more of the ring member carbon atoms is replaced by a heteroatom. In particular
embodiments, “heterocycloalkylene,” either alone or represented along with another radical,
can be a hetero(Cy.13)cycloalkylene, a hetero(C).9)cycloalkylene, a hetero(C).¢)cycloalkylene,
a hetero(Cs.g)cycloalkylene or a hetero(C,6)cycloalkylene. Alternatively,
“heterocycloalkylene,” either alone or represented along with another radical, can be a
hetero(C;)cycloalkylene, a hetero(Cs)cycloalkylene, a hetero(Cy)cycloalkylene, a
hetero(Cs)cycloalkylene, a hetero(Ce)cycloalkylene, hetero(C7)cycloalkylene,
hetero(Cg)cycloalkylene or a hetero(Co)cycloalkylene.

[0066] “Hydroxy” means the radical -OH.

[0067] “ICso” means the molar concentration of an inhibitor that produces 50% inhibition of
the target enzyme.

[0068] “Imino” means the radical -CR(=NR") and/or —-C(=NR')-, wherein R and R' are each
independently hydrogen or a further substituent.

[0069] “Isomers” means compounds having identical molecular formulae but differing in the
nature or sequence of bonding of their atoms or in the arrangement of their atoms in space.
Isomers that differ in the arrangement of their atoms in space are termed “‘stereoisomers.”
Stereoisomers that are not mirror images of one another are termed “diastereomers” and
stereoisomers that are nonsuperimposable mirror images are termed ‘“‘enantiomers” or

sometimes “optical isomers.” A carbon atom bonded to four nonidentical substituents is
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termed a ““chiral center.” A compound with one chiral center has two enantiomeric forms of
opposite chirality. A mixture of the two enantiomeric forms is termed a “racemic mixture.”
A compound that has more than one chiral center has 2" enantiomeric pairs, where # is the
number of chiral centers. Compounds with more than one chiral center may exist as ether an
individual diastereomer or as a mixture of diasterecomers, termed a ‘“‘diasterecomeric mixture.”
When one chiral center is present a stereoisomer may be characterized by the absolute
configuration of that chiral center. Absolute configuration refers to the arrangement in space
of the substituents attached to the chiral center. Enantiomers are characterized by the
absolute configuration of their chiral centers and described by the R- and S-sequencing rules
of Cahn, Ingold and Prelog. Conventions for stereochemical nomenclature, methods for the
determination of stereochemistry and the separation of stereoisomers are well known in the
art (e.g., see “Advanced Organic Chemistry”, 4th edition, March, Jerry, John Wiley & Sons,
New York, 1992).

[0070] “Moiety providing X atom separation” and “linker providing X atom separation”
between two other moieties mean that the chain of atoms directly linking the two other
moieties is X atoms in length. When X is given as a range (e.g., X,-X;), then the chain of
atoms is at least X; and not more than X, atoms in length. It is understood that the chain of
atoms can be formed from a combination of atoms including, for example, carbon, nitrogen,
sulfur and oxygen atoms. Further, each atom can optionally be bound to one or more
substituents, as valencies allow. In addition, the chain of atoms can form part of a ring.
Accordingly, in one embodiment, a moiety providing X atom separation between two other
moieties (R and R’) can be represented by R-(L)-R" where each L is independently selected
from the group consisting of CR"R"’, NR""”, O, S, CO, CS, C=NR""", SO, SO,, and the like,
where any two or more of R”, R"", R and R"""" can be taken together to form a substituted
or unsubstituted ring.

[0071] “Nitro” means the radical -NO,.

[0072] “Oxaalkyl” means an alkyl, as defined above, except where one or more of the carbon
atoms forming the alkyl chain are replaced with oxygen atoms (-O- or —-OR, wherein R is
hydrogen or a further substituent). For example, an oxa(C,_o)alkyl refers to a chain
comprising between 1 and 10 carbons and one or more oxygen atoms.

[0073] “Oxoalkyl” means an alkyl, as defined above, except where one or more of the carbon
atoms forming the alkyl chain are replaced with carbonyl groups (-C(=0)- or —-C(=0)-R,

wherein R is hydrogen or a further substituent). The carbonyl group may be an aldehyde,
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ketone, ester, amide, acid, or acid halide. For example, an oxo(C;_jo)alkyl refers to a chain
comprising between 1 and 10 carbon atoms and one or more carbonyl groups.

[0074] “Oxy” means the radical —O- or —OR, wherein R is hydrogen or a further substituent.
Accordingly, it is noted that the oxy radical may be further substituted with a variety of
substituents to form different oxy groups including hydroxy, alkoxy, aryloxy, heteroaryloxy
or carbonyloxy.

[0075] “Pharmaceutically acceptable” means that which is useful in preparing a
pharmaceutical composition that is generally safe, non-toxic and neither biologically nor
otherwise undesirable and includes that which is acceptable for veterinary use as well as
human pharmaceutical use.

[0100] The term “pharmaceutically acceptable excipient” refers to those typically used in
preparing pharmaceutical compositions and should be pharmaceutically pure and non-toxic in
the amounts used. They generally are a solid, semi-solid, or liquid material which can serve
as a vehicle or medium for the active ingredient or an aid to the storage, administration, or
manufacture of the composition. Some examples of pharmaceutically acceptable excipients
are found in Remington’s Pharmaceutical Sciences and the Handbook of Pharmaceutical
Excipients and include diluents, vehicles, carriers, ointment bases, binders, disintegrates,
lubricants, glidants, sweetening agents, flavoring agents, gel bases, sustained release
matrices, stabilizing agents, preservatives, solvents, suspending agents, buffers, emulsifiers,
dyes, propellants, coating agents, and others.

[0076] “Pharmaceutically acceptable salts” means salts of compounds of the present
invention which are pharmaceutically acceptable, as defined above, and which possess the
desired pharmacological activity. Such salts include acid addition salts formed with
inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid, and the like; or with organic acids such as acetic acid, propionic acid,
hexanoic acid, heptanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic
acid, malonic acid, succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric
acid, benzoic acid, o-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, 1,2-ethanedisulfonic acid,
2-hydroxyethanesulfonic acid, benzenesulfonic acid, p-chlorobenzenesulfonic acid,
2-naphthalenesulfonic acid, p-toluenesulfonic acid, camphorsulfonic acid,
4-methylbicyclo[2.2.2]oct-2-ene-1-carboxylic acid, glucoheptonic acid,

4,4'-methylenebis(3-hydroxy-2-ene-1-carboxylic acid), 3-phenylpropionic acid,
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trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic
acid, hydroxynaphthoic acid, salicylic acid, stearic acid, muconic acid and the like.

[0077] Pharmaceutically acceptable salts also include base addition salts which may be
formed when acidic protons present are capable of reacting with inorganic or organic bases.
Acceptable inorganic bases include sodium hydroxide, sodium carbonate, potassium
hydroxide, aluminum hydroxide and calcium hydroxide. Acceptable organic bases include
ethanolamine, diethanolamine, tricthanolamine, tromethamine, N-methylglucamine and the
like.

[0078] “Polycyclic ring” includes bicyclic and multi-cyclic rings. The individual rings
comprising the polycyclic ring can be fused, spiro or bridging rings.

[0079] “Prodrug” means a compound that is convertible ir vivo metabolically into an
inhibitor according to the present invention. The prodrug itself may or may not also have
activity with respect to a given target protein. For example, a compound comprising a
hydroxy group may be administered as an ester that is converted by hydrolysis in vivo to the
hydroxy compound. Suitable esters that may be converted in vivo into hydroxy compounds
include acetates, citrates, lactates, phosphates, tartrates, malonates, oxalates, salicylates,
propionates, succinates, fumarates, maleates, methylene-bis-b-hydroxynaphthoates,
gentisates, isethionates, di-p-toluoyltartrates, methanesulfonates, ethanesulfonates,
benzenesulfonates, p-toluenesulfonates, cyclohexylsulfamates, quinates, esters of amino
acids, and the like. Similarly, a compound comprising an amine group may be administered
as an amide that is converted by hydrolysis ir vivo to the amine compound.

[0080] “Protected derivatives” means derivatives of inhibitors in which a reactive site or sites
are blocked with protecting groups. Protected derivatives are useful in the preparation of
inhibitors or in themselves may be active as inhibitors. A comprehensive list of suitable
protecting groups can be found in T.W. Greene, Protecting Groups in Organic Synthesis, 3rd
edition, John Wiley & Sons, Inc. 1999.

[0081] “Ring” and “ring assembly” means a carbocyclic or a heterocyclic system and
includes aromatic and non-aromatic systems. The system can be monocyclic, bicyclic or
polycyclic. In addition, for bicyclic and polycyclic systems, the individual rings comprising
the polycyclic ring can be fused, spiro or bridging rings.

[0082] “Subject” and “patient” include humans, non-human mammals (e.g., dogs, cats,
rabbits, cattle, horses, sheep, goats, swine, deer, and the like) and non-mammals (e.g., birds,

and the like).
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[0083] “Substituent convertible to hydrogen in vivo” means any group that is convertible to a
hydrogen atom by enzymological or chemical means including, but not limited to, hydrolysis
and hydrogenolysis. Examples include hydrolyzable groups, such as acyl groups, groups
having an oxycarbonyl group, amino acid residues, peptide residues, o-nitrophenylsulfenyl,
trimethylsilyl, tetrahydro-pyranyl, diphenylphosphinyl, and the like. Examples of acyl
groups include formyl, acetyl, trifluoroacetyl, and the like. Examples of groups having an
oxycarbonyl group include ethoxycarbonyl, t-butoxycarbonyl [(CH3);C-OCO-],
benzyloxycarbonyl, p-methoxybenzyloxycarbonyl, vinyloxycarbonyl, B-(p-
toluenesulfonyl)ethoxycarbonyl, and the like. Examples of suitable amino acid residues
include amino acid residues per se and amino acid residues that are protected with a
protecting group. Suitable amino acid residues include, but are not limited to, residues of Gly
(glycine), Ala (alanine; CH;CH(NH,)CO-), Arg (arginine), Asn (asparagine), Asp (aspartic
acid), Cys (cysteine), Glu (glutamic acid), His (histidine), Ile (isoleucine), Leu (leucine;
(CH3),CHCH,CH(NH,)CO-), Lys (lysine), Met (methionine), Phe (phenylalanine), Pro
(proline), Ser (serine), Thr (threonine), Trp (tryptophan), Tyr (tyrosine), Val (valine), Nva
(norvaline), Hse (homoserine), 4-Hyp (4-hydroxyproline), 5-Hyl (5-hydroxylysine), Orn
(omithine) and B-Ala. Examples of suitable protecting groups include those typically
employed in peptide synthesis, including acyl groups (such as formyl and acetyl),
arylmethyloxycarbonyl groups (such as benzyloxycarbonyl and p-nitrobenzyloxycarbonyl), t-
butoxycarbonyl groups [(CH3);C-OCO-], and the like. Suitable peptide residues include
peptide residues comprising two to five, and optionally two to three, of the aforesaid amino
acid residues. Examples of such peptide residues include, but are not limited to, residues of
such peptides as Ala-Ala [CH;CH(NH,)CO-NHCH(CH3)CO-], Gly-Phe, Nva-Nva, Ala-Phe,
Gly-Gly, Gly-Gly-Gly, Ala-Met, Met-Met, Leu-Met and Ala-Leu. The residues of these
amino acids or peptides can be present in stereochemical configurations of the D-form, the L-
form or mixtures thercof. In addition, the amino acid or peptide residue may have an
asymmetric carbon atom. Examples of suitable amino acid residues having an asymmetric
carbon atom include residues of Ala, Leu, Phe, Trp, Nva, Val, Met, Ser, Lys, Thr and Tyr.
Peptide residues having an asymmetric carbon atom include peptide residues having one or
more constituent amino acid residues having an asymmetric carbon atom. Examples of
suitable amino acid protecting groups include those typically employed in peptide synthesis,
including acyl groups (such as formyl and acetyl), arylmethyloxycarbonyl groups (such as

benzyloxycarbonyl and p-nitrobenzyloxycarbonyl), t-butoxycarbonyl groups [(CH3);C-OCO-
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], and the like. Other examples of substituents “convertible to hydrogen in vivo” include
reductively eliminable hydrogenolyzable groups. Examples of suitable reductively
eliminable hydrogenolyzable groups include, but are not limited to, arylsulfonyl groups (such
as o-toluenesulfonyl); methyl groups substituted with phenyl or benzyloxy (such as benzyl,
trityl and benzyloxymethyl); arylmethoxycarbonyl groups (such as benzyloxycarbonyl and o-
methoxy-benzyloxycarbonyl); and halogenoethoxycarbonyl groups (such as £,8,-
trichloroethoxycarbonyl and B-iodoethoxycarbonyl).

[0084] “Substituted or unsubstituted” means that a given moiety may consist of only
hydrogen substituents through available valencies (unsubstituted) or may further comprise
one or more non-hydrogen substituents through available valencies (substituted) that are not
otherwise specified by the name of the given moiety. For example, isopropyl is an example
of an ethylene moiety that is substituted by -CH;. In general, a non-hydrogen substituent
may be any substituent that may be bound to an atom of the given moiety that is specified to
be substituted. Examples of substituents include, but are not limited to, aldehyde, alicyclic,
aliphatic, (C).10)alkyl, alkylene, alkylidene, amide, amino, aminoalkyl, aromatic, aryl,
bicycloalkyl, bicycloaryl, carbamoyl, carbocyclyl, carboxyl, carbonyl group, cycloalkyl,
cycloalkylene, ester, halo, heterobicycloalkyl, heterocycloalkylene, heteroaryl,
heterobicycloaryl, heterocycloalkyl, oxo, hydroxy, iminoketone, ketone, nitro, oxaalkyl, and
oxoalkyl moieties, each of which may optionally also be substituted or unsubstituted. In one
particular embodiment, examples of substituents include, but are not limited to, hydrogen,
halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (Cj.jo)alkoxy, (C4.12)aryloxy,
hetero(C.jp)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.j¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;.jo)alkyl, halo(C,.j¢)alkyl, hydroxy(C,.jo)alkyl,
carbonyl(C;_jo)alkyl, thiocarbonyl(C).j0)alkyl, sulfonyl(C;_jo)alkyl, sulfinyl(C;_jo)alkyl,
(Cy.10)azaalkyl, imino(C,_jp)alkyl, (Cs.12)cycloalkyl(C_s)alkyl,
hetero(Cs.j)cycloalkyl(Cy_jp)alkyl, aryl(C,.j0)alkyl, hetero(C,.j)aryl(Cy.s)alkyl,
(Co.12)bicycloaryl(C,.s)alkyl, hetero(Cs.12)bicycloaryl(C,.s)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.1)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs_j2)bicycloalkyl, (Ca.j2)aryl,
hetero(C_jp)aryl, (Co_j2)bicycloaryl and hetero(C4.15)bicycloaryl. In addition, the substituent
is itself optionally substituted by a further substituent. In one particular embodiment,
examples of the further substituent include, but are not limited to, hydrogen, halo, nitro,
cyano, thio, oxy, hydroxy, carbonyloxy, (Ci.10)alkoxy, (Ca.12)aryloxy, hetero(C).jo)aryloxy,

carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.¢)alkylamino, sulfonamido, imino,
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sulfonyl, sulfinyl, (C;.10)alkyl, halo(C;.1¢)alkyl, hydroxy(Ci.io)alkyl, carbonyl(C.i0)alkyl,
thiocarbonyl(C;.1o)alkyl, sulfonyl(C,_jp)alkyl, sulfinyl(C;.o)alkyl, (C;.j0)azaalkyl,
imino(C.jo)alkyl, (Cs.12)cycloalkyl(C,.s)alkyl, hetero(Cs.i2)cycloalkyl(Cy_jo)alkyl,
aryl(C,_jp)alkyl, hetero(C,_1o)aryl(C,.s)alkyl, (Cy.12)bicycloaryl(C, s)alkyl,
hetero(Cs_j2)bicycloaryl(C s)alkyl, (Cs.j2)cycloalkyl, hetero(Cs.;)cycloalkyl,
(Co.12)bicycloalkyl, hetero(Cs.jz)bicycloalkyl, (Ca.12)aryl, hetero(C).jp)aryl, (Co.12)bicycloaryl
and hetero(Cy.12)bicycloaryl.
[0085] “Sulfinyl” means the radical —-SO- and/or —SO-R, wherein R is hydrogen or a further
substituent. It is noted that the sulfinyl radical may be further substituted with a variety of
substituents to form different sulfinyl groups including sulfinic acids, sulfinamides, sulfinyl
esters, and sulfoxides.
[0086] “Sulfonyl” means the radical -SO,- and/or —SO,-R, wherein R is hydrogen or a further
substituent. It is noted that the sulfonyl radical may be further substituted with a variety of
substituents to form different sulfonyl groups including sulfonic acids, sulfonamides,
sulfonate esters, and sulfones.
[0087] “Therapeutically effective amount” means that amount which, when administered to
an animal for treating a disease, is sufficient to effect such treatment for the disease.
[0088] “Thio” denotes replacement of an oxygen by a sulfur and includes, but is not limited
to, -SR, -S- and =S containing groups.
[0089] “Thioalkyl” means an alkyl, as defined above, except where one or more of the
carbon atoms forming the alkyl chain are replaced with sulfur atoms (-S- or —S-R, wherein R
is hydrogen or a further substituent). For example, a thio(C;.jg)alkyl refers to a chain
comprising between 1 and 10 carbons and one or more sulfur atoms.
[0090] “Thiocarbonyl” means the radical —C(=S)- and/or —C(=S)-R, wherein R is hydrogen
or a further substituent. It is noted that the thiocarbonyl radical may be further substituted
with a variety of substituents to form different thiocarbonyl groups including thioacids,
thioamides, thioesters, and thioketones.
[0091] “Treatment” or “treating” means any administration of a compound of the present
invention and includes:

(1)  preventing the disease from occurring in an animal which may be predisposed
to the disease but does not yet experience or display the pathology or symptomatology of the

disease,
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2) inhibiting the disease in an animal that is experiencing or displaying the
pathology or symptomatology of the diseased (i.e., arresting further development of the
pathology and/or symptomatology), or

3) ameliorating the disease in an animal that is experiencing or displaying the
pathology or symptomatology of the diseased (i.e., reversing the pathology and/or
symptomatology).

[0092] It is noted in regard to all of the definitions provided herein that the definitions should
be interpreted as being open ended in the sense that further substituents beyond those
specified may be included. Hence, a C, alkyl indicates that there is one carbon atom but does
not indicate what the substituents on the carbon atom are. Hence, a (C,)alkyl comprises
methyl (i.e., -CH3) as well as -CRR'R" where R, R', and R" may each independently be
hydrogen or a further substituent where the atom attached to the carbon is a heteroatom or
cyano. Hence, CF3;, CH,OH and CH,CN, for example, are all (C;)alkyls. Similarly, terms
such as alkylamino and the like comprise dialkylamino and the like.

[0093] A compound having a formula that is represented with a dashed bond is intended to
include the formulae optionally having zero, one or more double bonds, as exemplified and

shown below:

E

D% \G.‘//‘\\

| |l\ 7K
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B B B B
D GT '\ D7 TG\ D7 TGN\ D7 G\
| | /K | | /K | | /K | | /K
B%A/M\L B%A/M\L B%A/M\L B%A/M\{
/E\ _—J /E\ _—J /E\ _—J /E\ _—J
D” TGT \ D~ G\ D G=\ D TGT N\
S .
BQQA//M‘\L BQE%K/M‘\L quk/’M‘\f/ BQE%K/M‘\L otc

[0094] In addition, atoms making up the compounds of the present invention are intended to
include all isotopic forms of such atoms. Isotopes, as used herein, include those atoms

having the same atomic number but different mass numbers. By way of general example and
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without limitation, isotopes of hydrogen include tritium and deuterium, and isotopes of

carbon include *C and '*C.

DETAILED DESCRIPTION OF THE INVENTION
[0095] The present invention relates to compounds that may be used to inhibit cMET. The
present invention also relates to pharmaceutical compositions, kits and articles of
manufacture comprising such compounds. In addition, the present invention relates to
methods and intermediates useful for making the compounds. Further, the present invention
relates to methods of using said compounds. It is noted that the compounds of the present
invention may also possess activity for other members of the same protein family and thus
may be used to address disease states associated with these other family members.
[0096] cMET belongs to the phosphoryl transferase family of enzymes that transfer
phosphorous-containing groups from one substrate to another. By the conventions set forth
by the Nomenclature Committee of the International Union of Biochemistry and Molecular
Biology (IUBMB) enzymes of this type have Enzyme Commission (EC) numbers starting
with 2.7.-.- (See, Bairoch A., The ENZYME database in Nucleic Acids Res. 28:204-305
(2000)). Kinases are a class of enzymes that function in the catalysis of phosphoryl transfer.
The protein kinases constitute one of the largest subfamilies of structurally related phosphoryl
transferases and are responsible for the control of a wide variety of cellular signal
transduction processes. (See, Hardie, G. and Hanks, S. (1995) The Protein Kinase Facts
Book, I and II, Academic Press, San Diego, CA).
[0101] Disregulation of cMET is implicated in such diseases as cancers (including
carcinomas (e.g., bladder, breast, cervical, cholangiocarcinoma, colorectal, esophageal,
gastric, head and neck, kidney, liver, lung, nasopharygeal, ovarian, pancreatic, prostate and
thyroid); musculoskeletal sarcomas (e.g., osteosarcoma, synovial sarcoma, and
rhabdomyosarcoma); soft tissue sarcomas (e.g., MFH/fibrosrcoma, leiomyosarcoma, and
Kaposi’s sarcoma); hematopoietic malignancies (e.g., multiple myeloma, lymphomas, adult T
cell leukemia, acute myelogenous leukemia, and chronic myeloid leukemia); and other
neoplasms (e.g., glioblastomas, astrocytomas, melanoma, mesothelioma, and Wilm’s
tumor)); and proliferative diseases (e.g., myeloproliferative disorders, atherosclerosis, and
fibrosis of the lung).
[0102]  Itis noted that the compounds of the present invention may also possess inhibitory

activity for other receptor tyrosine kinase family members and thus may be used to address
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disease states associated with these other family members. In particular, the compounds of
the present invention may be used to modulate the activity of other proteins in the Met

subfamily (e.g., Ron and Sea).

¢MET Inhibitors
[0103] Inone of its aspects, the present invention relates to compounds that are useful as

c¢MET inhibitors. In one embodiment, cMET inhibitors of the present invention comprise:

K
Jz \KN R
—N
//L§ 7 R,
L

G/N\M
|
Wy 2N
2R
Vv i/
\ N\
U= R,

or a polymorph, solvate, ester, tautomer, enantiomer, pharmaceutically acceptable salt

or prodrug thereof, wherein

G is selected from the group consisting of CR4 and N;

J is selected from the group consisting of CRs and N;

K is selected from the group consisting of CRg and N;

M is selected from the group consisting of CR7 and N;

L is absent or a linker providing 1, 2, 3, 4, 5 or 6 atom separation between the rings to
which L is attached, wherein the atoms of the linker providing the separation
are selected from the group consisting of carbon, oxygen, nitrogen, and sulfur;

T is selected from the group consisting of CRg and N;

U is selected from the group consisting of CRy and N;

V is selected from the group consisting of CR;g and N;

W is selected from the group consisting of CR;; and N;

X is selected from the group consisting of CR;; and N;

Y is selected from the group consisting of CR;3 and N;

Z is selected from the group consisting of CR14R 5 and NRg;

R; is selected from the group consisting of hydrogen, carbonyloxy, (C.1¢)alkoxy,

(C4.12)aryloxy, hetero(C.jo)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl,
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(Ci.10)alkylcarbonyl, (Cs.12)cycloalkyl(Cj.s)carbonyl,
hetero(Cs.12)cycloalkyl(Cy.jp)carbonyl, aryl(C_jo)carbonyl,
hetero(C;_jp)aryl(C,.s)carbonyl, (Co.j2)bicycloaryl(C,.s)carbonyl,
hetero(Cs.12)bicycloaryl(C,.s)carbonyl, amino, (C.jp)alkylamino, sulfonamido,
imino, sulfonyl, sulfinyl, (C;.jo)alkyl, halo(C).10)alkyl, hydroxy(Cj.i0)alkyl,
carbonyl(C,_jp)alkyl, thiocarbonyl(C).j)alkyl, sulfonyl(C;_j¢)alkyl,
sulfinyl(C;_jp)alkyl, aza(C,.jp)alkyl, (C).10)oxaalkyl, (C.j0)oxoalkyl,
imino(Cy_jp)alkyl, (Cs_j2)cycloalkyl(C_s)alkyl,
hetero(Cs.12)cycloalkyl(Ci.j0)alkyl, aryl(C,.10)alkyl,
hetero(C;.1o)aryl(C).s)alkyl, (Co.12)bicycloaryl(C.s)alkyl,
hetero(Cg_12)bicycloaryl(C).s)alkyl, hetero(Cj.jo)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.1p)cycloalkyl, (Co.13)bicycloalkyl, hetero(Cs.j)bicycloalkyl,
(C4.12)aryl, hetero(Cq.jo)aryl, (Co.12)bicycloaryl and hetero(Cy.12)bicycloaryl,

each substituted or unsubstituted, or R; has the formula

(0]
N

Ryg.
2

R, is hydrogen or a substituent convertible in vivo to hydrogen;

R3 is selected from the group consisting of hydrogen, carbonyloxy, (C).10)alkoxy,
(C4.1p)aryloxy, hetero(Cy.jp)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl,
amino, (Cy.i¢)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C;.¢)alkyl,
halo(C.10)alkyl, hydroxy(Ci.i0)alkyl, carbonyl(C.jp)alkyl,
thiocarbonyl(C;_jo)alkyl, sulfonyl(C,_jo)alkyl, sulfinyl(C,. o)alkyl,
aza(Cj.jo)alkyl, (Cy.jo)oxaalkyl, (C).10)oxoalkyl, imino(C.j)alkyl,
(Cs.12)cycloalkyl(Cy.s)alkyl, hetero(Cs.12)cycloalkyl(Cy.1g)alkyl,
aryl(C,_jp)alkyl, hetero(C,_1o)aryl(C,_s)alkyl, (Cy.12)bicycloaryl(C, s)alkyl,
hetero(Cg._j2)bicycloaryl(C).s)alkyl, hetero(C_jg)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.1z)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j;)bicycloalkyl,
(Ca1p)aryl, hetero(Cya.jg)aryl, (Co.12)bicycloaryl and hetero(Ca.j2)bicycloaryl,
each substituted or unsubstituted, or Rs is absent when the nitrogen to which it
is bound forms part of a double bond,;

R; is selected from the group consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, carbonyloxy, (Cj.j0)alkoxy, (Cs.12)aryloxy, hetero(Ci.jp)aryloxy,
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carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;_j¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;.jo)alkyl, halo(C.jo)alkyl,
hydroxy(Cj.i0)alkyl, carbonyl(C;_j)alkyl, thiocarbonyl(C,.10)alkyl,
sulfonyl(C,_j0)alkyl, sulfinyl(C,_0)alkyl, aza(C,_jo)alkyl, (C,.10)oxaalkyl,
(Ci.10)0xoalkyl, imino(C).jo)alkyl, (Cs.12)cycloalkyl(C, s)alkyl,
hetero(Cs.j2)cycloalkyl(Cy_jp)alkyl, aryl(C,.o)alkyl,
hetero(C_jo)aryl(C).s)alkyl, (Co.12)bicycloaryl(C;.s)alkyl,
hetero(Cg_j)bicycloaryl(C,.s)alkyl, hetero(C;_jg)alkyl, (C;.1)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j2)bicycloalkyl,
(Cy.12)aryl, hetero(Ca.jo)aryl, (Co.12)bicycloaryl and hetero(C,.12)bicycloaryl,
each substituted or unsubstituted;

Rs is selected from the group consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, carbonyloxy, (C).j0)alkoxy, (C4.12)aryloxy, hetero(C,.jo)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;_j¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;.jo)alkyl, halo(C,.jo)alkyl,
hydroxy(C_jo)alkyl, carbonyl(C,_j)alkyl, thiocarbonyl(C,_j¢)alkyl,
sulfonyl(C).10)alkyl, sulfinyl(C;.1)alkyl, aza(C;.10)alkyl, (Ci.10)oxaalkyl,
(Ci.10)0xo0alkyl, imino(C).jo)alkyl, (Cs.12)cycloalkyl(C, s)alkyl,
hetero(Cs.j)cycloalkyl(Cy.jp)alkyl, aryl(C,.jo)alkyl,
hetero(C_jo)aryl(C).s)alkyl, (Co.12)bicycloaryl(C; s)alkyl,
hetero(Csg.j)bicycloaryl(C_s)alkyl, hetero(C,_jg)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j2)bicycloalkyl,
(Cy.1p)aryl, hetero(Ca.jo)aryl, (Co_12)bicycloaryl and hetero(C,.12)bicycloaryl,
each substituted or unsubstituted;

Rg is selected from the group consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, carbonyloxy, (Ci.j0)alkoxy, (C4.12)aryloxy, hetero(C).io)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;_j¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;.jo)alkyl, halo(C,.jo)alkyl,
hydroxy(C_jp)alkyl, carbonyl(C,_j)alkyl, thiocarbonyl(C,_j¢)alkyl,
sulfonyl(C).10)alkyl, sulfinyl(C,.10)alkyl, aza(C,.jo)alkyl, (C;.10)oxaalkyl,
(Ci.10)oxoalkyl, imino(Cj.jp)alkyl, (Cs.12)cycloalkyl(C_s)alkyl,
hetero(Cs.12)cycloalkyl(C.jo)alkyl, aryl(C,.10)alkyl,

hetero(C_jp)aryl(C,.s)alkyl, (Co.12)bicycloaryl(C.s)alkyl,
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hetero(Cs_j2)bicycloaryl(C).s)alkyl, hetero(C_jp)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j2)bicycloalkyl,
(Cy.12)aryl, hetero(Ca.jo)aryl, (Co.12)bicycloaryl and hetero(C,.12)bicycloaryl,
each substituted or unsubstituted;

R is selected from the group consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, carbonyloxy, (C).j)alkoxy, (C4.12)aryloxy, hetero(C,.jo)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;.j¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;_j)alkyl, halo(C;_j¢)alkyl,
hydroxy(Cj.i0)alkyl, carbonyl(C,_j)alkyl, thiocarbonyl(C,.10)alkyl,
sulfonyl(Cj.10)alkyl, sulfinyl(C,.10)alkyl, aza(C,.1o)alkyl, (C;.10)oxaalkyl,
(Ci.10)oxoalkyl, imino(Cj.jp)alkyl, (Cs.12)cycloalkyl(C_s)alkyl,
hetero(Cj;.j)cycloalkyl(Cy.j9)alkyl, aryl(Cy_jo)alkyl,
hetero(C_jo)aryl(C).s)alkyl, (Co.12)bicycloaryl(C; s)alkyl,
hetero(Cs_j2)bicycloaryl(C).s)alkyl, hetero(C;_j)alkyl, (Cs.12)cycloalkyl,
hetero(Cs._j2)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j2)bicycloalkyl,
(Cy.pp)aryl, hetero(Cy_jg)aryl, (Co_j2)bicycloaryl and hetero(C,.1;)bicycloaryl,
each substituted or unsubstituted;

Rg is selected from the group consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, carbonyloxy, (C).j¢)alkoxy, (C4.12)aryloxy, hetero(C,.jo)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C,_j)alkyl, halo(C.j¢)alkyl,
hydroxy(Cj.i0)alkyl, carbonyl(C.j0)alkyl, thiocarbonyl(C;.1o)alkyl,
sulfonyl(C).j0)alkyl, sulfinyl(C,.10)alkyl, aza(C,.1o)alkyl, (C;.10)oxaalkyl,
(Ci.10)oxoalkyl, imino(C.jp)alkyl, (Cs.12)cycloalkyl(C_s)alkyl,
hetero(C;_j)cycloalkyl(C_jp)alkyl, aryl(C,1o)alkyl,
hetero(C_jo)aryl(C).s)alkyl, (Co.12)bicycloaryl(C;.s)alkyl,
hetero(Cs_j2)bicycloaryl(C,.s)alkyl, hetero(C;_j)alkyl, (Cs.12)cycloalkyl,
hetero(Cs._j)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j2)bicycloalkyl,
(Cy.pp)aryl, hetero(Cy_jg)aryl, (Co_j2)bicycloaryl and hetero(C,.1;)bicycloaryl,
each substituted or unsubstituted;

Ry is selected from the group consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, carbonyloxy, (Cj.jo)alkoxy, (Cs.12)aryloxy, hetero(C_jo)aryloxy,

carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.;¢)alkylamino,
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sulfonamido, amido, imino, sulfonyl, sulfinyl, (C,.1¢)alkyl, halo(C;_j¢)alkyl,
hydroxy(Cj.io)alkyl, carbonyl(C,_j)alkyl, thiocarbonyl(C,.10)alkyl,
amino(Cj_jo)alkyl, amido(C;_jp)alkylamino(C.jo)alkyl, sulfonyl(C;_jo)alkyl,
sulfinyl(C;_jp)alkyl, aza(C,_jp)alkyl, (C,_jo)oxaalkyl, (C,.0)oxoalkyl,
imino(Cy.j0)alkyl, (Cs.12)cycloalkyl(C.s)alkyl,
hetero(Cs.j)cycloalkyl(Cy_jp)alkyl, aryl(C,.o)alkyl,
hetero(C_jo)aryl(C).s)alkyl, (Co.12)bicycloaryl(C;.s)alkyl,
hetero(Cs.1»)bicycloaryl(Cy_s)alkyl, hetero(C).j9)alkyl, (Cs.i2)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j2)bicycloalkyl,
(Cy.12)aryl, carbonyl(Ca.12)aryl, hetero(Ca.j)aryl, (Co.j2)bicycloaryl and
hetero(Cy.12)bicycloaryl, each substituted or unsubstituted,;

Ry is selected from the group consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, carbonyloxy, (C).j0)alkoxy, (C4.12)aryloxy, hetero(C,.jo)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;_j¢)alkylamino,
sulfonamido, amido, imino, sulfonyl, sulfinyl, (C.1¢)alkyl, halo(C;_j¢)alkyl,
hydroxy(C_jo)alkyl, carbonyl(C,_j)alkyl, thiocarbonyl(C,_j¢)alkyl,
amino(Cj_jp)alkyl, amido(C,.0)alkylamino(C,.o)alkyl, sulfonyl(C,.jo)alkyl,
sulfinyl(C_jp)alkyl, aza(C,_jp)alkyl, (C).j0)oxaalkyl, (C;.10)oxoalkyl,
imino(C1.j0)alkyl, (Cs.12)cycloalkyl(C.s)alkyl,
hetero(Cs.j)cycloalkyl(Cy.jp)alkyl, aryl(C,.jo)alkyl,
hetero(C_jp)aryl(C,.s)alkyl, (Cy_j5)bicycloaryl(C,.s)alkyl,
hetero(Cs_j2)bicycloaryl(C).s)alkyl, hetero(C_jp)alkyl, (Cs.12)cycloalkyl,
hetero(Cs._j2)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j2)bicycloalkyl,
(Cy.12)aryl, carbonyl(Ca.12)aryl, hetero(Ca.jo)aryl, (Co.12)bicycloaryl and
hetero(C4.j2)bicycloaryl, each substituted or unsubstituted;

Ry is selected from the group consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, carbonyloxy, (C;.jo)alkoxy, (C4.12)aryloxy, hetero(C;_jo)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;.j¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C,_j)alkyl, halo(C;_j¢)alkyl,
hydroxy(Cj.jo)alkyl, carbonyl(C;_j)alkyl, thiocarbonyl(C,.10)alkyl,
sulfonyl(C).10)alkyl, sulfinyl(C,.10)alkyl, aza(C.jo)alkyl, (Ci.10)oxaalkyl,
(Ci.10)oxoalkyl, imino(Cj.jp)alkyl, (Cs.12)cycloalkyl(C_s)alkyl,

hetero(C;_lz)cycloalkyl(Cl_lo)alkyl, aryl(Cl_lo)alkyl,
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hetero(C;_jp)aryl(C,.s)alkyl, (Co.12)bicycloaryl(C).s)alkyl,
hetero(Cs_j2)bicycloaryl(C).s)alkyl, hetero(C_jo)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j2)bicycloalkyl,
(Cy.pp)aryl, hetero(Cq_jg)aryl, (Co_j2)bicycloaryl and hetero(C,.1;)bicycloaryl,
each substituted or unsubstituted;

R, is selected from the group consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, carbonyloxy, (C).j¢)alkoxy, (C4.12)aryloxy, hetero(C,.jo)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;_j¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C.10)alkyl, halo(C,.10)alkyl,
hydroxy(Cj.i0)alkyl, carbonyl(C;_j)alkyl, thiocarbonyl(C,.10)alkyl,
sulfonyl(Cj.j0)alkyl, sulfinyl(C,.10)alkyl, aza(C,.jo)alkyl, (Ci.10)oxaalkyl,
(Ci.10)0xo0alkyl, imino(Cy_g)alkyl, (Cs.12)cycloalkyl(C,_s)alkyl,
hetero(Cs.12)cycloalkyl(C.j)alkyl, aryl(Ci.10)alkyl,
hetero(C_jo)aryl(C).s)alkyl, (Co.12)bicycloaryl(C,.s)alkyl,
hetero(Cs_j2)bicycloaryl(C).s)alkyl, hetero(C_jp)alkyl, (Cs.12)cycloalkyl,
hetero(C;_j)cycloalkyl, (Cy.12)bicycloalkyl, hetero(Cs.j;)bicycloalkyl,
(Ca.1p)aryl, hetero(Cq.10)aryl, (Co.12)bicycloaryl and hetero(Cy.12)bicycloaryl,
each substituted or unsubstituted, or R, is absent when the carbon to which it
is bound forms part of a double bond;

Rj3 is selected from the group consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, carbonyloxy, (C,.jg)alkoxy, (C4.12)aryloxy, hetero(C,_jo)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;_j¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;.jo)alkyl, halo(C.jo)alkyl,
hydroxy(Cj.i0)alkyl, carbonyl(C;_j)alkyl, thiocarbonyl(C,.10)alkyl,
sulfonyl(C,_0)alkyl, sulfinyl(C,.0)alkyl, aza(C,_jo)alkyl, (C,.10)oxaalkyl,
(Ci.10)0xoalkyl, imino(C).jg)alkyl, (Cs.12)cycloalkyl(C, s)alkyl,
hetero(Cs.12)cycloalkyl(Ci.j0)alkyl, aryl(C.io)alkyl,
hetero(C_jo)aryl(C,.s)alkyl, (Co.12)bicycloaryl(C;.s)alkyl,
hetero(Cg_j)bicycloaryl(C,.s)alkyl, hetero(C;_jg)alkyl, (C;.1)cycloalkyl,
hetero(Cs._12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j2)bicycloalkyl,
(Cy.12)aryl, hetero(Ca.jg)aryl, (Co.12)bicycloaryl and hetero(Cs.12)bicycloaryl,
each substituted or unsubstituted, or Rz is absent when the carbon to which it

is bound forms part of a double bond;
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Ri4 and R;s are each independently selected from the group consisting of hydrogen,
halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (C;.10)alkoxy,
(C4.1p)aryloxy, hetero(Ci.jp)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl,
amino, (C,_jp)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C,_¢)alkyl,
halo(C).10)alkyl, hydroxy(Ci.10)alkyl, carbonyl(C;.j0)alkyl,
thiocarbonyl(C.jo)alkyl, sulfonyl(C,.¢)alkyl, sulfinyl(C;.j¢)alkyl,
aza(Cj.jo)alkyl, (C.j0)oxaalkyl, (C;.10)oxoalkyl, imino(C;_jp)alkyl,
(Cs.1p)cycloalkyl(C, s)alkyl, hetero(Cs.j;)cycloalkyl(C,_jg)alkyl,
aryl(C,_jo)alkyl, hetero(C).10)aryl(Ci.s)alkyl, (Co.12)bicycloaryl(C,_s)alkyl,
hetero(Cs.12)bicycloaryl(C)_s)alkyl, hetero(Cy.jo)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.i2)bicycloalkyl,
(Cy4.1p)aryl, hetero(Cy.jg)aryl, (Co.12)bicycloaryl and hetero(Cy.j;)bicycloaryl,
each substituted or unsubstituted, or R;s is absent when the carbon to which it
is bound forms part of a double bond,

R is selected from the group consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, carbonyloxy, (C,.j¢)alkoxy, (C4.12)aryloxy, hetero(C,_j¢)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;.1¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;.j0)alkyl, halo(C.jo)alkyl,
hydroxy(C.j0)alkyl, carbonyl(C;_jp)alkyl, thiocarbonyl(C,.j¢)alkyl,
sulfonyl(C).jp)alkyl, sulfinyl(C,.j0)alkyl, aza(C,_jp)alkyl, (C;.10)oxaalkyl,
(Ci.10)oxoalkyl, imino(Cy_jp)alkyl, (Cs_i2)cycloalkyl(C_s)alkyl,
hetero(Cs.12)cycloalkyl(Ci.j0)alkyl, aryl(Ci.j0)alkyl,
hetero(C.10)aryl(Ci.s)alkyl, (Co.12)bicycloaryl(C).s)alkyl,
hetero(Cs.12)bicycloaryl(C).s)alkyl, hetero(Cj_jp)alkyl, (Cs.12)cycloalkyl,
hetero(C;_j)cycloalkyl, (Cy.12)bicycloalkyl, hetero(Cs.j;)bicycloalkyl,
(C4.1p)aryl, hetero(Cy.jo)aryl, (Co.12)bicycloaryl and hetero(Ca.j2)bicycloaryl,
each substituted or unsubstituted, or R is absent when the nitrogen to which
it is bound forms part of a double bond; and

Ry selected from the group consisting of hydrogen, hydroxy, carbonyloxy,
(Ci-10)alkoxy, (Ca.12)aryloxy, hetero(Ci.jo)aryloxy, carbonyl, oxycarbonyl,
aminocarbonyl, amino, (C;_jo)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (C.10)alkyl, halo(C.jp)alkyl, hydroxy(C;.io)alkyl,

carbonyl(C_jp)alkyl, thiocarbonyl(C_j¢)alkyl, sulfonyl(C;_i9)alkyl,
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sulfinyl(C_jo)alkyl, aza(Ci.jp)alkyl, (C;.j0)oxaalkyl, (C).10)oxoalkyl,
imino(C_jp)alkyl, (Cs.12)cycloalkyl(C, s)alkyl,
hetero(Cs.12)cycloalkyl(Ci.10)alkyl, aryl(Ci.io)alkyl,
hetero(C_jp)aryl(C,.s)alkyl, (Co_1;)bicycloaryl(C,.s)alkyl,
hetero(Cs.j2)bicycloaryl(Cj s)alkyl, hetero(C,.j0)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.j2)cycloalkyl, (Co.j2)bicycloalkyl, hetero(Cs.j;)bicycloalkyl,
(Cy.1p)aryl, hetero(Ca.jo)aryl, (Co_j2)bicycloaryl and hetero(C,.12)bicycloaryl,
each substituted or unsubstituted.

[0104] In another embodiment, cMET inhibitors of the present invention comprise:

K

Jz =N Ri
/>—N\

[0105] In another embodiment, cMET inhibitors of the present invention comprise:

K N

N Y R
N
/> R,

[0106] In another embodiment, cMET inhibitors of the present invention comprise:

K
N YN: Ri
)\ % §
NN N— R
oot
N
/W 12 Ru
V/ ‘\.  Ras
\ N
UQT R,
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[0107]  In another embodiment, cMET inhibitors of the present invention comprise:

K N

7z — Ri
/> N
M R

[0108]  In another embodiment, cMET inhibitors of the present invention comprise:

[0109] In another embodiment, cMET inhibitors of the present invention comprise:

K
Jz YN R
N
W— AN fR16
» NN
V\/ ___N/
U= \

[0110]  In another embodiment, cMET inhibitors of the present invention comprise:

Jé - ,Rq
—N
L)%G/N\ 7 Tk
I
R
/W\N/N , 1415
V/ o
\ N
UQT Rs
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[0111]  In another embodiment, cMET inhibitors of the present invention comprise
K
Jz YN Ri
—N
)\ 7 i
X N— R
L o~ M 2
I
W\N NN-Ris
o2
[0112]

7 \f"‘ Ry
y N
L)%N/N\M R2
R1q
— N
/ X\r \,Z
V\ ‘\___N/
U= \
T R;
[0113] i

In still a further embodiment, cMET inhibitors of the present invention comprise

Rs3
[0114]
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wherein R;7 and R are each independently elected from the group consisting of
hydrogen, halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (C;.jo)alkoxy,
(Cs.12)aryloxy, hetero(Ci.jo)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl,
amino, (Ci.19)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C;.,¢)alkyl,
halo(C.j0)alkyl, hydroxy(Ci.i0)alkyl, carbonyl(C;.jp)alkyl,
thiocarbonyl(C;.jo)alkyl, sulfonyl(Ci.i0)alkyl, sulfinyl(C;.jo)alkyl,
aza(Cj_jp)alkyl, (Ci.jp)oxaalkyl, (C).jp)oxoalkyl, imino(C;.j¢)alkyl,
(Cs.1p)cycloalkyl(Cy s)alkyl, hetero(Cs.j;)cycloalkyl(C,_jp)alkyl,
aryl(C,.10)alkyl, hetero(C).10)aryl(Cy.s)alkyl, (Co.12)bicycloaryl(C,_s)alkyl,
hetero(Csg.12)bicycloaryl(C).s)alkyl, hetero(C,.10)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.1z)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j;)bicycloalkyl,
(Cy.1p)aryl, hetero(Cy.1g)aryl, (Co.12)bicycloaryl and hetero(Cy.j;)bicycloaryl,

each substituted or unsubstituted.

[0115]  In another embodiment, cMET inhibitors of the present invention comprise:

K
J z - N ,R1
/> N

Ra

[0116]  In still another embodiment, cMET inhibitors of the present invention comprise:

K
J4 YN IR1
N
F /> \

F
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[0117]  In yet another embodiment, cMET inhibitors of the present invention comprise:

R19

wherein Ry selected from the group consisting of hydrogen, hydroxy, carbonyloxy,
(Ci.10)alkoxy, (Ca.12)aryloxy, hetero(Ci.jp)aryloxy, carbonyl, oxycarbonyl,
aminocarbonyl, amino, (C;_j¢)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (Cj.10)alkyl, halo(C;.10)alkyl, hydroxy(C;.jo)alkyl,
carbonyl(C,_jp)alkyl, thiocarbonyl(C,.j)alkyl, sulfonyl(C;_jo)alkyl,
sulfinyl(C_jp)alkyl, aza(C,.jp)alkyl, (C).10)oxaalkyl, (C).jo)oxoalkyl,
imino(C,_jp)alkyl, (Cs.1x)cycloalkyl(C._s)alkyl,
hetero(Cs.12)cycloalkyl(Ci.j0)alkyl, aryl(C,.10)alkyl,
hetero(Cy.1)aryl(C_s)alkyl, (Co.12)bicycloaryl(C).s)alkyl,
hetero(Cg_12)bicycloaryl(C).s)alkyl, hetero(Cj_io)alkyl, (Cs.12)cycloalkyl,
hetero(Cs;.j)cycloalkyl, (Co.15)bicycloalkyl, hetero(Cs.jz)bicycloalkyl,
(C4.12)aryl, hetero(Cq jo)aryl, (Co.12)bicycloaryl and hetero(Cy.12)bicycloaryl,
each substituted or unsubstituted.

[0118] In a further embodiment, cMET inhibitors of the present invention comprise:

x**i

R2Ob

wherein Ry, selected from the group consisting of hydrogen, halo, nitro, cyano, thio,
oxy, hydroxy, carbonyloxy, (C;.ip)alkoxy, (Cs.12)aryloxy, hetero(C._jo)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;_j¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;.jo)alkyl, halo(C,.¢)alkyl,
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hydroxy(Cj_i)alkyl, carbonyl(C,.10)alkyl, thiocarbonyl(C,.¢)alkyl,
sulfonyl(C.jp)alkyl, sulfinyl(C,.jo)alkyl, aza(C,.10)alkyl, (Ci.10)oxaalkyl,
(Ci.10)oxoalkyl, imino(C;_jo)alkyl, (Cs.12)cycloalkyl(C, s)alkyl,
hetero(C;_j;)cycloalkyl(C, 1o)alkyl, aryl(C,_j0)alkyl,
hetero(C,.10)aryl(Ci.s)alkyl, (Co.12)bicycloaryl(C.s)alkyl,
hetero(Cs.12)bicycloaryl(C, s)alkyl, hetero(C,.10)alkyl, (Cs.12)cycloalkyl,
hetero(C;.12)cycloalkyl, (Co_j2)bicycloalkyl, hetero(Cs_j)bicycloalkyl,
(C4.1p)aryl, hetero(Cy.jp)aryl, (Co_jp)bicycloaryl and hetero(Cy.12)bicycloaryl,
each substituted or unsubstituted.

[0119] Instill a further embodiment, cMET inhibitors of the present invention comprise:

x*%
(\/Y\

U\T

[0120] In yet a further embodiment, cMET inhibitors of the present invention comprise:

[0121]  In another embodiment, cMET inhibitors of the present invention comprise:
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K
JZ =N Ri
—N
)\\ / \RZ

N—
L N~ M
YA
N Nz
v/ Y
\ \
U=y -

[0122]  In still another embodiment, cMET inhibitors of the present invention comprise:

IR 1
N\
R,

[0123]  In a further embodiment, cMET inhibitors of the present invention comprise:

Re
Rs\ =~ __N /Rz
N\
NN N
L G/ R1
| Ry

[0124]  In another embodiment, cMET inhibitors of the present invention comprise:

Rs
Rs =~ __N /Rz
N\
N N
L G~ R;
| Ry
PN
W\N N N~R16
Rig~"" ]
N
7
Rg
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[0125]

[0126]

[0127]

In still another embodiment, cMET inhibitors of the present invention comprise:

Rs
R5 / /N ’R1
N
I \ N\/Q; R2
R1q | R4 Ry
N\
— N
R1o /]
\ N
Rg N

In yet another embodiment, cMET inhibitors of the present invention comprise:

Re
R N N R,
N
L NS N\/gi R,
| Ry Rz
N
Rig~7" \ //
N
—
R
9 Re

In a further embodiment, cMET inhibitors of the present invention comprise:
Re

R5 / /N R1
N

\

\N/ R,

R, Ry

-36-



WO 2010/019899 PCT/US2009/053913

[0128] In still a further embodiment, cMET inhibitors of the present invention comprise:

[0129]

[0130]

~
Rio //
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[0133]
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In another embodiment, cMET inhibitors of the present invention comprise:

Re
Rs =~ __N /Rz
N
> N / \
L R1
R, Ry
N N\
N N
Rio~7 _
N
——
R
9 Re

In still another embodiment, cMET inhibitors of the present invention comprise:

K
7z \f"‘ Ry
/> N
|

Wery 2N
AR YA
V\ \"-;\l/
U= A

Rs3

Re
R5 / /N ,R1
Vam
X _N R
S N/ g 2
L
N
N N
R1o0 / _/
N
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[0134] In a further embodiment, cMET inhibitors of the present invention comprise:

IR 1
N\

R2

[0135]  Instill a further embodiment, cMET inhibitors of the present invention comprise:

JQ oSy

R18R17C|:

W 2N
// X\ \,Z
v\ 5‘“"&1/
— \
U\T R3

wherein R;7 and R 5 are each independently elected from the group consisting of
hydrogen, halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (C,.jp)alkoxy, (C4.12)aryloxy,
hetero(C,_jp)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,_j)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;.j¢)alkyl, halo(C,.j¢)alkyl, hydroxy(C,.jo)alkyl,
carbonyl(C;_jo)alkyl, thiocarbonyl(C).j¢)alkyl, sulfonyl(C;_jo)alkyl, sulfinyl(C;_jo)alkyl,
aza(Cj.jo)alkyl, (C.j0)oxaalkyl, (C;.10)oxoalkyl, imino(C;_jo)alkyl,
(Cs.1p)cycloalkyl(C, s)alkyl, hetero(Cs_j2)cycloalkyl(Cy_jp)alkyl, aryl(C;_jo)alkyl,
hetero(C_jp)aryl(C,s)alkyl, (Co_1)bicycloaryl(C,.s)alkyl, hetero(Cs_j;)bicycloaryl(C,.s)alkyl,
hetero(C,_jo)alkyl, (Cs.12)cycloalkyl, hetero(Cs.j2)cycloalkyl, (Co.12)bicycloalkyl,
hetero(Cs.j2)bicycloalkyl, (Cq4.12)aryl, hetero(Ca.jo)aryl, (Co.j2)bicycloaryl and

hetero(Cs.12)bicycloaryl, each substituted or unsubstituted.
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[0136] In yet a further embodiment, cMET inhibitors of the present invention comprise:

SN

R18R17C

);//

wherein R;7 and R are each independently elected from the group consisting of

U\T

hydrogen, halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (C;.jo)alkoxy, (Cs.12)aryloxy,
hetero(C,_jo)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.j¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C,.j¢)alkyl, halo(C,_j¢)alkyl, hydroxy(C,.¢)alkyl,
carbonyl(C,_jp)alkyl, thiocarbonyl(C)_j¢)alkyl, sulfonyl(C,_j¢)alkyl, sulfinyl(C,.1¢)alkyl,
aza(Cj.jo)alkyl, (C.jp)oxaalkyl, (C;.10)oxoalkyl, imino(C;_jo)alkyl,
(Cs.1p)cycloalkyl(Cy.s)alkyl, hetero(Cs.12)cycloalkyl(C).jo)alkyl, aryl(C_jo)alkyl,
hetero(C_jp)aryl(C,.s)alkyl, (Co_j2)bicycloaryl(C,.s)alkyl, hetero(Cs_j2)bicycloaryl(Cy s)alkyl,
hetero(C.j0)alkyl, (Cs.12)cycloalkyl, hetero(Cs.i2)cycloalkyl, (Co.12)bicycloalkyl,
hetero(Cs;.j2)bicycloalkyl, (Cq4.12)aryl, hetero(Ca.jo)aryl, (Co.j2)bicycloaryl and

hetero(Cs.12)bicycloaryl, each substituted or unsubstituted.

[0137]  In another embodiment, cMET inhibitors of the present invention comprise:

LI

R18R17C

wherein R;7 and R;g are each independently elected from the group consisting of
hydrogen, halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (C,_jo)alkoxy, (C4.12)aryloxy,
hetero(C;_jp)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.j¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;.jo)alkyl, halo(C,.jo)alkyl, hydroxy(C).j0)alkyl,
carbonyl(C;_jo)alkyl, thiocarbonyl(C).j0)alkyl, sulfonyl(C;_i¢)alkyl, sulfinyl(C;_jo)alkyl,

aza(C,_jp)alkyl, (C.jp)oxaalkyl, (C;.j9)oxoalkyl, imino(C,_jp)alkyl,
-40-



WO 2010/019899 PCT/US2009/053913

(Cs.12)cycloalkyl(Cy.s)alkyl, hetero(Cs.12)cycloalkyl(C).j)alkyl, aryl(C_jo)alkyl,
hetero(C_jo)aryl(C,.s)alkyl, (Co.12)bicycloaryl(C).s)alkyl, hetero(Cs.12)bicycloaryl(C).s)alkyl,
hetero(Cj.j0)alkyl, (Cs.12)cycloalkyl, hetero(Cs.i2)cycloalkyl, (Co.12)bicycloalkyl,
hetero(C;_j)bicycloalkyl, (C4.12)aryl, hetero(Cy.jo)aryl, (Co_j2)bicycloaryl and

hetero(C,.12)bicycloaryl, each substituted or unsubstituted.

[0138] In still another embodiment, cMET inhibitors of the present invention comprise:

. QU

W\X
v //
\ >*
U \

wherein R;7 and R are each independently elected from the group consisting of
hydrogen, halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (C,.jo)alkoxy, (C4.12)aryloxy,
hetero(C,_jo)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.jp)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C,.jo)alkyl, halo(C,.j¢)alkyl, hydroxy(C,.¢)alkyl,
carbonyl(C,_jo)alkyl, thiocarbonyl(C,.¢)alkyl, sulfonyl(C,_j¢)alkyl, sulfinyl(C;_jo)alkyl,
aza(Cj.jo)alkyl, (Cj.j0)oxaalkyl, (C;.10)oxoalkyl, imino(C;_jo)alkyl,
(Cs.12)cycloalkyl(C) s)alkyl, hetero(Cs.12)cycloalkyl(Cy_jo)alkyl, aryl(Ci_i0)alkyl,
hetero(C).10)aryl(C,.s)alkyl, (Co.12)bicycloaryl(C,.s)alkyl, hetero(Cs.12)bicycloaryl(C, s)alkyl,
hetero(C_jp)alkyl, (Cs.12)cycloalkyl, hetero(Cs.i2)cycloalkyl, (Co.12)bicycloalkyl,
hetero(Cs.j2)bicycloalkyl, (Cq4.12)aryl, hetero(Ca.jo)aryl, (Co.j2)bicycloaryl and

hetero(Cs.12)bicycloaryl, each substituted or unsubstituted.

[0139] In a further embodiment, cMET inhibitors of the present invention comprise:
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wherein R;7 and R;g are each independently elected from the group consisting of
hydrogen, halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (C;.jo)alkoxy, (C4.12)aryloxy,
hetero(C_jp)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.j¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;_j)alkyl, halo(C,_o)alkyl, hydroxy(C,.jo)alkyl,
carbonyl(C;_jo)alkyl, thiocarbonyl(C).j0)alkyl, sulfonyl(C;_jo)alkyl, sulfinyl(C;_jo)alkyl,
aza(Cj.jo)alkyl, (Ci.j0)oxaalkyl, (Ci.10)oxoalkyl, imino(C.jp)alkyl,
(Cs.12)cycloalkyl(C).s)alkyl, hetero(Cs.j2)cycloalkyl(C_jo)alkyl, aryl(C.i0)alkyl,
hetero(C_jp)aryl(Cy.s)alkyl, (Co.12)bicycloaryl(C,.s)alkyl, hetero(Cs.;)bicycloaryl(Cy.s)alkyl,
hetero(C_jo)alkyl, (Cs.12)cycloalkyl, hetero(Cs.i2)cycloalkyl, (Co.12)bicycloalkyl,
hetero(Cs.j2)bicycloalkyl, (Cs.12)aryl, hetero(Ca.jo)aryl, (Co.12)bicycloaryl and

hetero(Ca.12)bicycloaryl, each substituted or unsubstituted.

[0140] In another embodiment, cMET inhibitors of the present invention comprise:

[0141] In still another embodiment, cMET inhibitors of the present invention comprise:
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[0142]  In still a further embodiment, cMET inhibitors of the present invention comprise:

Re
Rs / /N 'Rq
N
N /N\/27 R,
R1gR47C N
R | Ry
1 N
N
Rio /]
N
Rg
Re

wherein R;;7 and R 5 are each independently elected from the group consisting of
hydrogen, halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (C;.jo)alkoxy, (Cs.12)aryloxy,
hetero(C_jp)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.j¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;.jo)alkyl, halo(C.j0)alkyl, hydroxy(C.j0)alkyl,
carbonyl(C_jp)alkyl, thiocarbonyl(C,.j¢)alkyl, sulfonyl(C,_j¢)alkyl, sulfinyl(C,.¢)alkyl,
aza(Cj_jo)alkyl, (Cj.j0)oxaalkyl, (C;.j0)oxoalkyl, imino(C.jp)alkyl,
(Cs.12)cycloalkyl(C) s)alkyl, hetero(Cs.2)cycloalkyl(C).jp)alkyl, aryl(C;_jo)alkyl,
hetero(C_jo)aryl(C,.s)alkyl, (Co.12)bicycloaryl(C).s)alkyl, hetero(Cs.12)bicycloaryl(C).s)alkyl,
hetero(C_jp)alkyl, (Cs.12)cycloalkyl, hetero(Cs.i;)cycloalkyl, (Co2)bicycloalkyl,
hetero(Cs._12)bicycloalkyl, (C4.12)aryl, hetero(Ca.1o)aryl, (Co.12)bicycloaryl and

hetero(Cs.12)bicycloaryl, each substituted or unsubstituted.

[0143]  In another embodiment, cMET inhibitors of the present invention comprise:
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Rg

[0144] In another of its aspects, the present invention relates to methods of making
compounds that are useful as cMET inhibitors.

[0145] In still another of its aspects, the present invention relates to intermediates that are
useful in making cMET inhibitors.

[0146] In one variation of each of the above embodiments and variations, G is CR4. In
another variation of each of the above embodiments and variations, G is N.

[0147] In still another variation of each of the above embodiments and variations, J is
CRs. In yet another variation of each of the above embodiments and variations, J is N.
[0148] In a further variation of each of the above embodiments and variations, K is CRg.
In still a further variation of each of the above embodiments and variations, K is N.

[0149]  In yet a further variation of each of the above embodiments and variations, M is
CR;. In another variation of each of the above embodiments and variations, M is N.
[0150] In another variation of each of the above embodiments and variations,

L is a linker selected from the group consisting of —-(CR37R23);-, -CO-, -CS-,

r is selected from the group consisting of 1, 2 and 3;

R,7 is selected from the group consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, carbonyloxy, (Cj.j0)alkoxy, (Cs.12)aryloxy, hetero(Ci.jp)aryloxy,
carbonyl, oxycarbonyl, amido, amino, (C,.jp)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C,.j0)alkyl, halo(C,.j0)alkyl, hydroxy(Cj.jo)alkyl,
carbonyl(C,_jp)alkyl, thiocarbonyl(C,_j¢)alkyl, sulfonyl(C;_j¢)alkyl,
sulfinyl(C;_jp)alkyl, aza(C,.jp)alkyl, (C.10)oxaalkyl, (C,.j0)oxoalkyl,
imino(Cy_jo)alkyl, (Cs.j2)cycloalkyl(C, s)alkyl,
hetero(Cs.12)cycloalkyl(Ci.j0)alkyl, aryl(C,.o)alkyl,

hetero(C,_jo)aryl(C,.s)alkyl, (Co.12)bicycloaryl(C_s)alkyl,
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hetero(Cs_12)bicycloaryl(C).s)alkyl, hetero(C;_1o)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs_j2)bicycloalkyl,
(C4.12)aryl, hetero(Ca.jo)aryl, (Co.12)bicycloaryl and hetero(Cy.12)bicycloaryl,
each substituted or unsubstituted;

Rys is selected from the group consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, carbonyloxy, (C).j0)alkoxy, (C4.12)aryloxy, hetero(C,.jo)aryloxy,
carbonyl, oxycarbonyl, amido, amino, (C.jo)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C,_jo)alkyl, halo(C,_jp)alkyl, hydroxy(C;_jo)alkyl,
carbonyl(C,.jo)alkyl, thiocarbonyl(C).j0)alkyl, sulfonyl(C;_jo)alkyl,
sulfinyl(Cj_jo)alkyl, aza(Ci.jp)alkyl, (C;.j0)oxaalkyl, (C;.10)oxoalkyl,
imino(Cy.jo)alkyl, (Cs.j2)cycloalkyl(C,.s)alkyl,
hetero(Cs.jp)cycloalkyl(Cy.j9)alkyl, aryl(C,_o)alkyl,
hetero(C).j0)aryl(C,.s)alkyl, (Co.12)bicycloaryl(C).s)alkyl,
hetero(Cg.12)bicycloaryl(C).s)alkyl, hetero(C,.io)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(C4.1p)aryl, hetero(Cy.jp)aryl, (Co_jp)bicycloaryl and hetero(Cy.12)bicycloaryl,
each substituted or unsubstituted;

Ry 1s selected from the group consisting of hydrogen, hydroxy, carbonyloxy,
(Ci-10)alkoxy, (C4.12)aryloxy, hetero(C).jp)aryloxy, carbonyl, oxycarbonyl,
amino, (Cj.jp)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C,.o)alkyl,
halo(C_jp)alkyl, hydroxy(C_j¢)alkyl, carbonyl(C,_¢)alkyl,
thiocarbonyl(C).j0)alkyl, sulfonyl(C,.ip)alkyl, sulfinyl(C,.1o)alkyl,
aza(Cj.jp)alkyl, imino(C,.jo)alkyl, (Cs.12)cycloalkyl(C.s)alkyl,
hetero(Cs.12)cycloalkyl(C,.1o)alkyl, aryl(C,.0)alkyl,
hetero(C,.jp)aryl(Cy.s)alkyl, (Co.12)bicycloaryl(C,.s)alkyl,
hetero(Cg.12)bicycloaryl(C).s)alkyl, hetero(C;.jo)alkyl, (Cs.12)cycloalkyl,
hetero(C;.j)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs_j2)bicycloalkyl,
(Ca1p)aryl, hetero(Cj.jp)aryl, (Co.12)bicycloaryl and hetero(Ca.j2)bicycloaryl,
each substituted or unsubstituted; and

R3 is selected from the group consisting of hydrogen, hydroxy, carbonyloxy,
(Ci.10)alkoxy, (C4.12)aryloxy, hetero(C,.1o)aryloxy, carbonyl, oxycarbonyl,
amino, (Cj.jp)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C;.j0)alkyl,

halo(C_jp)alkyl, hydroxy(C.jp)alkyl, carbonyl(C,_¢)alkyl,
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thiocarbonyl(C).j0)alkyl, sulfonyl(Ci.ip)alkyl, sulfinyl(C,.1o)alkyl,
aza(Cj.jp)alkyl, imino(C,.jp)alkyl, (Cs.12)cycloalkyl(C.s)alkyl,
hetero(Cs._12)cycloalkyl(C).10)alkyl, aryl(Cy_jo)alkyl,
hetero(C,.jp)aryl(Cy.s)alkyl, (Co.12)bicycloaryl(C.s)alkyl,
hetero(Cg.12)bicycloaryl(C).s)alkyl, hetero(C;.10)alkyl, (Cs.12)cycloalkyl,
hetero(Cs_j2)cycloalkyl, (Co_12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(Ca1p)aryl, hetero(Cj.jp)aryl, (Co.12)bicycloaryl and hetero(Ca.j2)bicycloaryl,
each substituted or unsubstituted.
[0151] In still another variation of each of the above embodiments and variations, L is a
substituted or unsubstituted (C;.s)alkyl. In yet another variation of each of the above
embodiments and variations, L is -CH,-. In a further variation of each of the above
embodiments and variations, L is -CH(CH;)-. In still a further variation of each of the above
embodiments and variations, L is -C(CH3),-. In yet a further variation of each of the above
embodiments and variations, L is—CF,-. In a further variation of each of the above
embodiments and variations, L is —S-. In another variation of each of the above embodiments
and variations, L is —SO-. In still another variation of each of the above embodiments and
variations, L is —SO,-. In yet another variation of each of the above embodiments and
variations, L is —CO-. In another variation of each of the above embodiments and variations,
L is -O-. In still another variation of each of the above embodiments and variations, L 1s
-NH-. In yet another variation of each of the above embodiments and variations, L is -CH;-.
In a further variation of each of the above embodiments and variations, L is -CO-NH-. In
still a further variation of each of the above embodiments and variations, L is -NH-CO-. In
yet a further variation of each of the above embodiments and variations, L is -SO,-NH-. In
another variation of each of the above embodiments and variations, L is -NH-SO,-. In still
another variation of each of the above embodiments and variations, L is -NH-NH-. In yet
another variation of each of the above embodiments and variations, L 1s -CO-O-. In a further
variation of each of the above embodiments and variations, L is -O-CO-.
[0152] Instill a further variation of each of the above embodiments and variations, T is
CRs. In yet a further variation of each of the above embodiments and variations, T is N.
[0153] In another variation of each of the above embodiments and variations, U is CRy. In
still another variation of each of the above embodiments and variations, U is N.
[0154] In yet another variation of each of the above embodiments and variations, V is

CRo. In a further variation of each of the above embodiments and variations, V is N.
-46-



WO 2010/019899 PCT/US2009/053913

[0155] Instill a further variation of each of the above embodiments and variations, W is
CR);. In yet a further variation of each of the above embodiments and variations, W is N.
[0156] In another variation of cach of the above embodiments and variations, X is CRj;.
In still another variation of each of the above embodiments and variations, X is N.

[0157] In yet another variation of each of the above embodiments and variations, Y is
CR 3. In a further variation of each of the above embodiments and variations, Y is N.

[0158] In still a further variation of each of the above embodiments and variations, Z is
CR14R}s. In yet a further variation of each of the above embodiments and variations, Z is
NRje.

[0159] In another variation of each of the above embodiments and variations, T, Y and Z
are each N. In still another variation of each of the above embodiments and variations, G is
CRy4, J1s CRs, K is CR4, M 1s CR7, T 1s CRg, U is CRy, V is CR;p, W is CR;;, X 1s CR, and
Y is CRj3. In yet another variation of each of the above embodiments and variations, G is
CR4, Jis CRs, K is CRg, M is CR7, T is CRg, U is CRy, V is CR o, W is CR;; and Y is CRj;s.
In a further variation of each of the above embodiments and variations, G, J, K, M, U, V, W,
and X are each CH. In still a further variation of each of the above embodiments and
variations, W, Y and Z are each N. In yet a further variation of each of the above
embodiments and variations, G, J, K, M, T, U, V, and X are each CH. In another variation of
each of the above embodiments and variations, G, X and Z are each N. In still another
variation of each of the above embodiments and variations, J, K, M, T, U, V, Wand Y are
each CH. In yet another variation of each of the above embodiments and variations, X and Z
are each N. In a further variation of each of the above embodiments and variations, G, J, K,
M, T, U, V, Wand Y are each CH. In still a further variation of each of the above
embodiments and variations, T is CRg, U is CRy, V is CRj9, W is CR;;, X is CR}5, Y is N and
Z is CR14R;s. In yet a further variation of each of the above embodiments and variations, T is
CRg, Ui1s CRy, Vis CRyg, Wis CRy, X 1S N, Y 1s CR}3 and Z is NR . In another variation
of each of the above embodiments and variations, G is N, J is CRs, K is CRg and M is CR.
In a further variation of each of the above embodiments and variations, J is CRs, K is CRg, T
1S CRg, U is CRy, Vis CR g and Z is NR¢. In still a further variation of each of the above
embodiments and variations, one and only one of G and W is N. In another variation of each
of the above embodiments and variations, G is N and W is CR;,. In still another variation of
each of the above embodiments and variations, G is CR4 and W is N. In yet a further

variation of each of the above embodiments and variations, one and only one of W and Z is
47-



WO 2010/019899 PCT/US2009/053913

N. In another variation of each of the above embodiments and variations, one and only one
of W and X is N. In still another variation of each of the above embodiments and variations,
one and only one of W, X and Z is N. In a further variation of each of the above
embodiments and variations, Gis N; and J, K, M, T, U, V and W are each CH. In still a
further variation of each of the above embodiments and variations, G is N, J; K, M, T, U and
W are each CH; and V is CRyq. In still a further variation of each of the above embodiments
and variations, Gis N, J; K, M, T, U and W are each CH; and V is CR o, wherein Ry is a
substituted or unsubstituted hetero(C_jg)aryl.

[0160] In a further variation of each of the above embodiments and variations, CRs, CRg,
CR7, CRg and CRy are each hydrogen.

[0161] In a further variation of each of the above embodiments and variations, R; is
selected from the group consisting of hydrogen, carbonyl, oxycarbonyl, aminocarbonyl,
(Ci.10)alkylcarbonyl, (Cs.12)cycloalkyl(C,.s)carbonyl, hetero(Cs.2)cycloalkyl(C_jo)carbonyl,
aryl(C,.jp)carbonyl, hetero(C,.jo)aryl(C;.s)carbonyl, (Co_j2)bicycloaryl(C;_s)carbonyl,
hetero(Cs_j2)bicycloaryl(C).s)carbonyl, (C;_jo)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (C,0)alkyl, halo(C,_jp)alkyl, hydroxy(C;_jp)alkyl, carbonyl(C;_jo)alkyl,
thiocarbonyl(C).j0)alkyl, sulfonyl(C;.j0)alkyl, sulfinyl(C,.0)alkyl, aza(C,.jo)alkyl,
(Ci.10)oxaalkyl, (Ci.10)oxoalkyl, imino(Cj.j)alkyl, (Cs.12)cycloalkyl(C,.s)alkyl,
hetero(Cs.j)cycloalkyl(Cy-jp)alkyl, aryl(C,.jo)alkyl, hetero(C,.jo)aryl(Cy.s)alkyl,
(Co.12)bicycloaryl(Cy.s)alkyl, hetero(Cs j2)bicycloaryl(Cy.s)alkyl, hetero(C.jo)alkyl,
(Cs.1p)cycloalkyl, hetero(Cs.jp)cycloalkyl, (Co.1p)bicycloalkyl, hetero(Cs.jp)bicycloalkyl,
(Cy.1p)aryl, hetero(Ca.jo)aryl, (Co.j2)bicycloaryl and hetero(Cs.12)bicycloaryl, each substituted
or unsubstituted;

[0162] In yet another variation of each of the above embodiments and variations, R; is
hydrogen. In a further variation of each of the above embodiments and variations, R, has the

formula

o)
2N

Rig

wherein R selected from the group consisting of hydrogen, hydroxy, carbonyloxy,
(Ci.10)alkoxy, (Cq.12)aryloxy, hetero(Cy.jo)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl,
amino, (C,.jo)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C,.1¢)alkyl,
halo(C.j0)alkyl, hydroxy(C.jp)alkyl, carbonyl(C,_j¢)alkyl, thiocarbonyl(C,_¢)alkyl,
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sulfonyl(C).j0)alkyl, sulfinyl(C,.10)alkyl, aza(C,.1o)alkyl, (C).10)oxaalkyl, (C;.jo)oxoalkyl,
imino(C_jp)alkyl, (Cs.12)cycloalkyl(C.s)alkyl, hetero(Cs.j2)cycloalkyl(Cy_jo)alkyl,
aryl(C,.jo)alkyl, hetero(C).10)aryl(Cy.s)alkyl, (Co.12)bicycloaryl(C,_s)alkyl,
hetero(Cg_j)bicycloaryl(C,.s)alkyl, hetero(C;_jg)alkyl, (Cs.1;)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.jp)bicycloalkyl, (Cq4.12)aryl,
hetero(Cj.jo)aryl, (Co.j2)bicycloaryl and hetero(Ca.j2)bicycloaryl, each substituted or

unsubstituted.

[0163] In still a further variation of each of the above embodiments and variations, R, is
hydrogen. In another variation of each of the above embodiments and variations, R; is halo.
In another variation of each of the above embodiments and variations, R, 1s a substituted or
unsubstituted (C,3)alkyl. In still another variation of each of the above embodiments and
variations, R, is methyl.

[0164] In yet a further variation of each of the above embodiments and variations, Rs is
absent. In still a further variation of each of the above embodiments and variations, R is
hydrogen. In another variation of each of the above embodiments and variations, Rz is a
substituted or unsubstituted (C,.3)alkyl. In still another variation of each of the above
embodiments and variations, R3 is methyl.

[0165] In still a further variation of each of the above embodiments and variations, R4 is
hydrogen. In another variation of each of the above embodiments and variations, R4 is halo.
In another variation of each of the above embodiments and variations, R4 is a substituted or
unsubstituted (C,_3)alkyl. In still another variation of each of the above embodiments and
variations, R4 is methyl.

[0166] In still a further variation of each of the above embodiments and variations, Rs is
hydrogen. In another variation of each of the above embodiments and variations, Rs is halo.
In another variation of each of the above embodiments and variations, Rs is a substituted or
unsubstituted (C,3)alkyl. In still another variation of each of the above embodiments and
variations, Rs is methyl.

[0167] Instill a further variation of cach of the above embodiments and variations, Re is
hydrogen. In another variation of each of the above embodiments and variations, Rg is halo.
In another variation of each of the above embodiments and variations, Rg 1s a substituted or
unsubstituted (C;_3)alkyl. In still another variation of each of the above embodiments and

variations, R¢ is methyl.
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[0168] In still a further variation of each of the above embodiments and variations, R7 is
hydrogen. In another variation of each of the above embodiments and variations, R is halo.
In another variation of each of the above embodiments and variations, R~ is a substituted or
unsubstituted (C,_3)alkyl. In still another variation of each of the above embodiments and
variations, R7 is methyl.

[0169] In still a further variation of each of the above embodiments and variations, Rg 1s
hydrogen. In another variation of each of the above embodiments and variations, Rg is halo.
In another variation of each of the above embodiments and variations, Rg is a substituted or
unsubstituted (C.3)alkyl. In still another variation of each of the above embodiments and
variations, Rg is methyl.

[0170] Inyet a further variation of each of the above embodiments and variations, Rg has
the formula -C(=0)-NHR,, wherein Ry, selected from the group consisting of hydrogen,
halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (C).10)alkoxy, (Ca.12)aryloxy,
hetero(C).jo)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.j)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C,.j¢)alkyl, halo(C.10)alkyl, hydroxy(Ci.10)alkyl,
carbonyl(C,_jo)alkyl, thiocarbonyl(C,.jo)alkyl, sulfonyl(C,_j¢)alkyl, sulfinyl(C,_jo)alkyl,
aza(Cy.10)alkyl, (Ci.10)oxaalkyl, (C;.10)oxoalkyl, imino(C,.jp)alkyl,
(Cs.12)cycloalkyl(C).s)alkyl, hetero(Cs.j2)cycloalkyl(Cjo)alkyl, aryl(C.1o)alkyl,
hetero(C).j0)aryl(C,.s)alkyl, (Co.12)bicycloaryl(C).s)alkyl, hetero(Cs. 2)bicycloaryl(C).s)alkyl,
hetero(C).j0)alkyl, (Cs.12)cycloalkyl, hetero(Cs.j2)cycloalkyl, (Co.j2)bicycloalkyl,
hetero(Cs_jp)bicycloalkyl, (Cy.12)aryl, hetero(Cy.10)aryl, (Co_j2)bicycloaryl and
hetero(Cs.12)bicycloaryl, each substituted or unsubstituted.

[0171] In another variation of cach of the above embodiments and variations, Rg has the
formula -((C,_3)alkyl)-NHR 0, wherein Ry, selected from the group consisting of hydrogen,
halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (C,.j0)alkoxy, (C4.1;)aryloxy,
hetero(C,.jo)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.j)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;.j0)alkyl, halo(C,.j¢)alkyl, hydroxy(C,.jo)alkyl,
carbonyl(C,_jp)alkyl, thiocarbonyl(C).j¢)alkyl, sulfonyl(C,.j¢)alkyl, sulfinyl(C,.¢)alkyl,
aza(Cy_jp)alkyl, (Cy_jp)oxaalkyl, (C;.10)oxoalkyl, imino(C;_j)alkyl,
(Cs.12)cycloalkyl(Cy.s)alkyl, hetero(Cs.12)cycloalkyl(C).1p)alkyl, aryl(Ci.ip)alkyl,
hetero(C,_jo)aryl(C,.s)alkyl, (Co.12)bicycloaryl(C).s)alkyl, hetero(Cs.12)bicycloaryl(Ci.s)alkyl,
hetero(C)_j0)alkyl, (Cs.12)cycloalkyl, hetero(Cs.i2)cycloalkyl, (Co.12)bicycloalkyl,
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hetero(Cs.12)bicycloalkyl, (Cs.12)aryl, hetero(Ca.jo)aryl, (Co.12)bicycloaryl and
hetero(C4.12)bicycloaryl, each substituted or unsubstituted.

[0172]  In still another variation of each of the above embodiments and variations, Ry has
the formula -CH,-NHR;(, wherein Ry, selected from the group consisting of hydrogen, halo,
nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (Cj.jo)alkoxy, (Cs.12)aryloxy,
hetero(C,_jo)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.jp)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C.j0)alkyl, halo(C).j0)alkyl, hydroxy(C;.io)alkyl,
carbonyl(C,_jo)alkyl, thiocarbonyl(C,.¢)alkyl, sulfonyl(C,_j¢)alkyl, sulfinyl(C;_j¢)alkyl,
aza(Cj.jo)alkyl, (Cj.j0)oxaalkyl, (C;.10)oxoalkyl, imino(C;.jo)alkyl,

(Cs.i2)cycloalkyl(C) s)alkyl, hetero(Cs.12)cycloalkyl(Cy_jo)alkyl, aryl(Ci.i0)alkyl,
hetero(C.jo)aryl(C,.s)alkyl, (Co.12)bicycloaryl(C).s)alkyl, hetero(Cs.12)bicycloaryl(Ci.s)alkyl,
hetero(C_jp)alkyl, (Cs.12)cycloalkyl, hetero(Cs.i2)cycloalkyl, (Co.12)bicycloalkyl,
hetero(Cs.j2)bicycloalkyl, (Cq4.12)aryl, hetero(Ca.jo)aryl, (Co.j2)bicycloaryl and
hetero(Cs.12)bicycloaryl, each substituted or unsubstituted.

[0173] In yet another variation of each of the above embodiments and variations, R has
the formula -NHR;o, wherein Ry, selected from the group consisting of hydrogen, halo,
nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (C,.jo)alkoxy, (C4.12)aryloxy,
hetero(C,_jo)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.j¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;.jo)alkyl, halo(C.jo)alkyl, hydroxy(Ci.i0)alkyl,
carbonyl(C,_jo)alkyl, thiocarbonyl(C,_j¢)alkyl, sulfonyl(C,_j¢)alkyl, sulfinyl(C,.1¢)alkyl,
aza(Cy_jp)alkyl, (C;.jp)oxaalkyl, (C;.jp)oxoalkyl, imino(C,_jg)alkyl,
(Cs.12)cycloalkyl(Cy.s)alkyl, hetero(Cs.12)cycloalkyl(C).jo)alkyl, aryl(C;_jo)alkyl,
hetero(Cj_jp)aryl(C,.s)alkyl, (Co.12)bicycloaryl(C).s)alkyl, hetero(Cs.12)bicycloaryl(C).s)alkyl,
hetero(Cj.j0)alkyl, (Cs.12)cycloalkyl, hetero(Cs.i2)cycloalkyl, (Co.12)bicycloalkyl,
hetero(C;_j)bicycloalkyl, (C4.12)aryl, hetero(Cy.jo)aryl, (Co_j2)bicycloaryl and
hetero(C,.12)bicycloaryl, each substituted or unsubstituted.

[0174] In a further variation of each of the above embodiments and variations, wherein Rg
has the formula -NH-C(=0)R0, wherein Ry, selected from the group consisting of hydrogen,
halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (C,.jo)alkoxy, (C4.12)aryloxy,
hetero(C_jp)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.j¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;.jp)alkyl, halo(C.j0)alkyl, hydroxy(C).j0)alkyl,
carbonyl(C;.jo)alkyl, thiocarbonyl(C).j0)alkyl, sulfonyl(C;.j¢)alkyl, sulfinyl(C;.jo)alkyl,

aza(Cy_jp)alkyl, (Cy.jp)oxaalkyl, (C;.jg)oxoalkyl, imino(C_jg)alkyl,
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(Cs.12)cycloalkyl(Cy.s)alkyl, hetero(Cs.12)cycloalkyl(C).jp)alkyl, aryl(C_jo)alkyl,
hetero(C_jp)aryl(C,.s)alkyl, (Co.12)bicycloaryl(C).s)alkyl, hetero(Cs.12)bicycloaryl(C.s)alkyl,
hetero(Cj.j0)alkyl, (Cs.12)cycloalkyl, hetero(Cs.i2)cycloalkyl, (Co.12)bicycloalkyl,
hetero(C;_j)bicycloalkyl, (C4.12)aryl, hetero(Cy.jo)aryl, (Co_j2)bicycloaryl and
hetero(C,.12)bicycloaryl, each substituted or unsubstituted.

[0175] Instill a further variation of each of the above embodiments and variations, Ry is a
substituted or unsubstituted (C;.3)alkoxy. In another variation of each of the above
embodiments and variations, Ry is hydrogen. In another variation of each of the above
embodiments and variations, Ry is halo. In a further variation of each of the above
embodiments and variations, Ry is a substituted or unsubstituted (C;.3)alkyl. In still another
variation of each of the above embodiments and variations, Ry is methyl. In another variation
of each of the above embodiments and variations, Ry is —CF;.

[0176] In still another variation of each of the above embodiments and variations, Ry has

the formula

R20a

/N\N/B\;\

wherein Ry, selected from the group consisting of hydrogen, halo, nitro, cyano, thio,
oxy, hydroxy, carbonyloxy, (Cj.jo)alkoxy, (Cs.12)aryloxy, hetero(Ci.jp)aryloxy, carbonyl,
oxycarbonyl, aminocarbonyl, amino, (C,.o)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (Cy.j¢)alkyl, halo(C,.¢)alkyl, hydroxy(C.j9)alkyl, carbonyl(C_j)alkyl,
thiocarbonyl(C;.10)alkyl, sulfonyl(Ci.jp)alkyl, sulfinyl(Ci.jp)alkyl, aza(C,.1o)alkyl,
(Ci.10)oxaalkyl, (Cj_j0)oxoalkyl, imino(C).j¢)alkyl, (Cs.12)cycloalkyl(C) s)alkyl,
hetero(Cs.12)cycloalkyl(C_jp)alkyl, aryl(Ci.j0)alkyl, hetero(C,.jo)aryl(Ci.s)alkyl,
(Co_12)bicycloaryl(C, s)alkyl, hetero(Cs_12)bicycloaryl(Cy s)alkyl, hetero(C,_o)alkyl,
(Cs.i2)cycloalkyl, hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(Cy.12)aryl, hetero(Ca.jo)aryl, (Co.12)bicycloaryl and hetero(Cs.12)bicycloaryl, each substituted

or unsubstituted.

[0177]  In yet another variation of each of the above embodiments and variations, R has

the formula
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wherein Ry, selected from the group consisting of hydrogen, halo, nitro, cyano, thio,
oxy, hydroxy, carbonyloxy, (Ci.i0)alkoxy, (Cs.12)aryloxy, hetero(C,.jp)aryloxy, carbonyl,
oxycarbonyl, aminocarbonyl, amino, (C;_jo)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (C,.j0)alkyl, halo(C,_jp)alkyl, hydroxy(C;_jp)alkyl, carbonyl(C,;_j¢)alkyl,
thiocarbonyl(C;.10)alkyl, sulfonyl(C,.jp)alkyl, sulfinyl(C;.jp)alkyl, aza(C,.j0)alkyl,
(Ci.10)oxaalkyl, (Cj_j0)oxoalkyl, imino(C).¢)alkyl, (Cs.12)cycloalkyl(C, s)alkyl,
hetero(Cs.12)cycloalkyl(C_jp)alkyl, aryl(Ci.j0)alkyl, hetero(C,.jo)aryl(Ci.s)alkyl,
(Co_12)bicycloaryl(C,_s)alkyl, hetero(Cs_1;)bicycloaryl(Cy s)alkyl, hetero(C,_o)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(Cy.12)aryl, hetero(Ca.jo)aryl, (Co.12)bicycloaryl and hetero(Cs.12)bicycloaryl, each substituted

or unsubstituted.

[0178] In a further variation of each of the above embodiments and variations, Ro has the

formula

’N_
Raoa™ N\Q\;‘

wherein Ry, selected from the group consisting of hydrogen, halo, nitro, cyano, thio,
oxy, hydroxy, carbonyloxy, (C;.j0)alkoxy, (Cs.12)aryloxy, hetero(C,_jo)aryloxy, carbonyl,
oxycarbonyl, aminocarbonyl, amino, (C;_j)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (C.10)alkyl, halo(C_jp)alkyl, hydroxy(C._jo)alkyl, carbonyl(C;_io)alkyl,
thiocarbonyl(C,.10)alkyl, sulfonyl(C,_jp)alkyl, sulfinyl(C;.jp)alkyl, aza(C,.o)alkyl,
(Ci.10)oxaalkyl, (Ci.10)oxoalkyl, imino(Cj.jo)alkyl, (Cs.12)cycloalkyl(C,.s)alkyl,
hetero(Cs.1p)cycloalkyl(Cy_j9)alkyl, aryl(Cy.j0)alkyl, hetero(C,.jg)aryl(Cy.s)alkyl,
(Co.12)bicycloaryl(Cy.s)alkyl, hetero(Cs j2)bicycloaryl(C,.s)alkyl, hetero(C.jo)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.jz)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.jz)bicycloalkyl,
(Cy.1p)aryl, hetero(Ca.jo)aryl, (Co.j2)bicycloaryl and hetero(Cs.12)bicycloaryl, each substituted

or unsubstituted.

[0179] Instill a further variation of each of the above embodiments and variations, Rg has

the formula

Ra20a

N
4;/);;\

-53-



WO 2010/019899 PCT/US2009/053913

wherein Ry, selected from the group consisting of hydrogen, halo, nitro, cyano, thio,
oxy, hydroxy, carbonyloxy, (C.10)alkoxy, (Cs.12)aryloxy, hetero(C;.jp)aryloxy, carbonyl,
oxycarbonyl, aminocarbonyl, amino, (C,.j¢)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (Cy.0)alkyl, halo(C,_j)alkyl, hydroxy(C,_jo)alkyl, carbonyl(C,_¢)alkyl,
thiocarbonyl(C;.10)alkyl, sulfonyl(C,.i0)alkyl, sulfinyl(C,.i0)alkyl, aza(C).i)alkyl,
(Ci.10)oxaalkyl, (Cj.j0)oxoalkyl, imino(C).o)alkyl, (Cs.12)cycloalkyl(C) s)alkyl,
hetero(Cs.j2)cycloalkyl(Cy.jp)alkyl, aryl(C,.jo)alkyl, hetero(C,.jo)aryl(Ci.s)alkyl,
(Co_12)bicycloaryl(C, s)alkyl, hetero(Cs_12)bicycloaryl(C, s)alkyl, hetero(C,_o)alkyl,
(Cs.i2)cycloalkyl, hetero(Cs.j2)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(Cy.12)aryl, hetero(Ca.jo)aryl, (Co.12)bicycloaryl and hetero(Cs.12)bicycloaryl, each substituted

or unsubstituted.

[0180] In yet a further variation of each of the above embodiments and variations, Ry has

the formula

R20a

wherein Ry, is selected from the group consisting of hydrogen, halo, nitro, cyano,
thio, oxy, hydroxy, carbonyloxy, (C;.jp)alkoxy, (C4.12)aryloxy, hetero(Cy_jp)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C.j¢)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C.10)alkyl, halo(C.jp)alkyl, hydroxy(C.io)alkyl, carbonyl(C;_io)alkyl,
thiocarbonyl(C;.10)alkyl, sulfonyl(C,.jp)alkyl, sulfinyl(Ci.jo)alkyl, aza(C).1o)alkyl,
(Cy.10)0oxaalkyl, (Cy_jp)oxoalkyl, imino(C,.g)alkyl, (Cs.12)cycloalkyl(C, s)alkyl,
hetero(Cs.j2)cycloalkyl(Cy_jp)alkyl, aryl(C,.jo)alkyl, hetero(C,.jo)aryl(C)_s)alkyl,
(Co.12)bicycloaryl(C).s)alkyl, hetero(Cs.12)bicycloaryl(C).s)alkyl, hetero(C;.10)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.j2)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(Cy.pp)aryl, hetero(Cq_jg)aryl, (Co_j2)bicycloaryl and hetero(C,.12)bicycloaryl, each substituted

or unsubstituted.

[0181] In another variation of each of the above embodiments and variations, R has the

formula
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wherein Ry, is selected from the group consisting of hydrogen, halo, nitro, cyano,
thio, oxy, hydroxy, carbonyloxy, (Ci.j0)alkoxy, (Cs.12)aryloxy, hetero(Cj.jp)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;.j¢)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C,_¢)alkyl, halo(C,.¢)alkyl, hydroxy(C.j9)alkyl, carbonyl(C;_j¢)alkyl,
thiocarbonyl(C;_jp)alkyl, sulfonyl(C,.j¢)alkyl, sulfinyl(C;_jp)alkyl, aza(C,.j¢)alkyl,
(Ci.10)oxaalkyl, (C.10)oxoalkyl, imino(C;.jg)alkyl, (Cs.12)cycloalkyl(C, s)alkyl,
hetero(Cs.12)cycloalkyl(C.jp)alkyl, aryl(C,.j0)alkyl, hetero(C,.jo)aryl(Ci.s)alkyl,
(Co_12)bicycloaryl(C, s)alkyl, hetero(Cs_12)bicycloaryl(C, s)alkyl, hetero(C,.o)alkyl,
(Cs.i2)cycloalkyl, hetero(Cs.j2)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(C4.12)aryl, hetero(Ca.1o)aryl, (Co.12)bicycloaryl and hetero(Cs.12)bicycloaryl, each substituted

or unsubstituted.

[0182] In still another variation of each of the above embodiments and variations, Ry has

the formula

v
=

S
OGN

R20a

wherein Ry, is selected from the group consisting of hydrogen, halo, nitro, cyano,
thio, oxy, hydroxy, carbonyloxy, (C;_jp)alkoxy, (C4.12)aryloxy, hetero(Cy_jp)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;.j¢)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C.10)alkyl, halo(C.jp)alkyl, hydroxy(C;.ip)alkyl, carbonyl(C;.io)alkyl,
thiocarbonyl(C;_jp)alkyl, sulfonyl(C,.jo)alkyl, sulfinyl(C;_jo)alkyl, aza(C,.j¢)alkyl,
(Cy.10)oxaalkyl, (Cy_jp)oxoalkyl, imino(C,.g)alkyl, (Cs.12)cycloalkyl(C, s)alkyl,
hetero(Cs.j2)cycloalkyl(Ci.jp)alkyl, aryl(Ci.j0)alkyl, hetero(C,.jo)aryl(Ci.s)alkyl,
(Co.12)bicycloaryl(C).s)alkyl, hetero(Cs.12)bicycloaryl(C).s)alkyl, hetero(C;.10)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(Cy.pp)aryl, hetero(Cq_jg)aryl, (Co_j2)bicycloaryl and hetero(C,.12)bicycloaryl, each substituted

or unsubstituted.

-55-



WO 2010/019899 PCT/US2009/053913

[0183] In yet another variation of each of the above embodiments and variations, R has
the formula
h
s/ N
R20a
wherein Ry, is selected from the group consisting of hydrogen, halo, nitro, cyano,
thio, oxy, hydroxy, carbonyloxy, (Cj.jo)alkoxy, (Cs.12)aryloxy, hetero(C.jp)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;.j¢)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C.10)alkyl, halo(C.jp)alkyl, hydroxy(C;.io)alkyl, carbonyl(C;_jo)alkyl,
thiocarbonyl(C,_jo)alkyl, sulfonyl(C,_jp)alkyl, sulfinyl(C,_p)alkyl, aza(C,_¢)alkyl,
(Ci.10)oxaalkyl, (C;_j0)oxoalkyl, imino(Ci.jo)alkyl, (Cs.12)cycloalkyl(C.s)alkyl,
hetero(Cs.j2)cycloalkyl(Cy-jp)alkyl, aryl(C,.jo)alkyl, hetero(C,.jo)aryl(C,.s)alkyl,
(Co.12)bicycloaryl(Cy.s)alkyl, hetero(Cs.j2)bicycloaryl(Ci.s)alkyl, hetero(Cjo)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.j;)cycloalkyl, (Co_12)bicycloalkyl, hetero(Cs_j;)bicycloalkyl,
(Cy.1p)aryl, hetero(Ca.jo)aryl, (Co.12)bicycloaryl and hetero(Cs.12)bicycloaryl, each substituted

or unsubstituted.

[0184] In a further variation of each of the above embodiments and variations, Rg has the

formula

RZOa

wherein Ry, is selected from the group consisting of hydrogen, halo, nitro, cyano,
thio, oxy, hydroxy, carbonyloxy, (Cj.j0)alkoxy, (Cs.12)aryloxy, hetero(Cj.jp)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.¢)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C,.0)alkyl, halo(C,_jp)alkyl, hydroxy(C,_jp)alkyl, carbonyl(C;_j¢)alkyl,
thiocarbonyl(C,.1o)alkyl, sulfonyl(C,_jp)alkyl, sulfinyl(C,.p)alkyl, aza(C,.1o)alkyl,
(Ci.10)oxaalkyl, (C).10)oxoalkyl, imino(Cj.jg)alkyl, (Cs.12)cycloalkyl(C,.s)alkyl,
hetero(Cs.12)cycloalkyl(C).10)alkyl, aryl(C).10)alkyl, hetero(Ci.j0)aryl(C.s)alkyl,
(Cy_12)bicycloaryl(Cy.s)alkyl, hetero(Cg_j2)bicycloaryl(Cy.s)alkyl, hetero(C._jo)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.2)bicycloalkyl,
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(Cy.12)aryl, hetero(Ca.jo)aryl, (Co.12)bicycloaryl and hetero(C,.12)bicycloaryl, each substituted

or unsubstituted.

[0185] In still a further variation of each of the above embodiments and variations, Rg has
the formula

/

T
S X
R20a

wherein Ry, is selected from the group consisting of hydrogen, halo, nitro, cyano,
thio, oxy, hydroxy, carbonyloxy, (Ci.jp)alkoxy, (Cs.12)aryloxy, hetero(Cj.jp)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.j¢)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C,.o)alkyl, halo(C).¢)alkyl, hydroxy(C.jo)alkyl, carbonyl(C;_j¢)alkyl,
thiocarbonyl(C_jp)alkyl, sulfonyl(C,.o)alkyl, sulfinyl(C,_jp)alkyl, aza(C,_j)alkyl,
(Ci.10)oxaalkyl, (Cj.j0)oxoalkyl, imino(Cj.jo)alkyl, (Cs.12)cycloalkyl(C,.s)alkyl,
hetero(Cs.12)cycloalkyl(C-jp)alkyl, aryl(Ci.j0)alkyl, hetero(C,.j)aryl(Ci.s)alkyl,
(Co.12)bicycloaryl(C).s)alkyl, hetero(Cs.12)bicycloaryl(C).s)alkyl, hetero(C).10)alkyl,
(Cs.p)eycloalkyl, hetero(Cs.j2)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(Cy4.12)aryl, hetero(Cy.jg)aryl, (Co.12)bicycloaryl and hetero(Cy.j2)bicycloaryl, each substituted

or unsubstituted.

[0186] In yet a further variation of each of the above embodiments and variations, Ry has

the formula

W,
H
N. .N
N
[0187] In another variation of each of the above embodiments and variations, Ry has the
formula
%
N

_N
Rya~ O

wherein Ry, is selected from the group consisting of hydrogen, halo, nitro, cyano,
thio, oxy, hydroxy, carbonyloxy, (C;_jp)alkoxy, (C4.12)aryloxy, hetero(Cy_jp)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C.j¢)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C,.10)alkyl, halo(C.jp)alkyl, hydroxy(C;.io)alkyl, carbonyl(C;_i)alkyl,
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thiocarbonyl(C,_1o)alkyl, sulfonyl(C,_jo)alkyl, sulfinyl(C,.o)alkyl, aza(C,.1o)alkyl,
(Ci.10)oxaalkyl, (Cj_jp)oxoalkyl, imino(C).10)alkyl, (Cs.12)cycloalkyl(C.s)alkyl,
hetero(Cs.12)cycloalkyl(C,.10)alkyl, aryl(C).10)alkyl, hetero(Ci.j0)aryl(C.s)alkyl,
(Co.12)bicycloaryl(Cy_s)alkyl, hetero(Cs_;2)bicycloaryl(Cy s)alkyl, hetero(C,.j0)alkyl,
(Cs.1p)cycloalkyl, hetero(Cs.2)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.2)bicycloalkyl,
(Ca.1p)aryl, hetero(Cy.1o)aryl, (Co.12)bicycloaryl and hetero(Ca.1;)bicycloaryl, each substituted

or unsubstituted.

[0188] In still another variation of each of the above embodiments and variations, Ry has

%
(RZOa)mT/
N

the formula

wherein
m is selected from the group consisting of 0, 1, 2, 3 and 4; and

Ry0a 1s selected from the group consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, carbonyloxy, (C;.10)alkoxy, (Cs.12)aryloxy, hetero(Cj_jp)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;_j9)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;.jo)alkyl, halo(C.j¢)alkyl,
hydroxy(C;_j)alkyl, carbonyl(C;.10)alkyl, thiocarbonyl(C.¢)alkyl,
sulfonyl(C.jp)alkyl, sulfinyl(C,.jo)alkyl, aza(C,.10)alkyl, (Ci.10)oxaalkyl,
(C1.10)oxoalkyl, imino(C_jp)alkyl, (Cs_j2)cycloalkyl(C, s)alkyl,
hetero(Cs.12)cycloalkyl(C).10)alkyl, aryl(Ci.0)alkyl,
hetero(C).jo)aryl(Cy.s)alkyl, (Co.12)bicycloaryl(C).s)alkyl,
hetero(Cs.jz)bicycloaryl(C, s)alkyl, hetero(C,.j0)alkyl, (Cs.12)cycloalkyl,
hetero(Cs_1p)cycloalkyl, (Cy.13)bicycloalkyl, hetero(Cs_j;)bicycloalkyl,
(C4r2)aryl, hetero(Ca.jo)aryl, (Co.12)bicycloaryl and hetero(Cs.12)bicycloaryl,

each substituted or unsubstituted.

[0189] In yet another variation of each of the above embodiments and variations, Ry has

the formula
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wherein Ry, is selected from the group consisting of hydrogen, halo, nitro, cyano,
thio, oxy, hydroxy, carbonyloxy, (Cj.jo)alkoxy, (Cs.12)aryloxy, hetero(Cj.jo)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C.10)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C,_jp)alkyl, halo(C,.j¢)alkyl, hydroxy(C,_j¢)alkyl, carbonyl(C,.¢)alkyl,
thiocarbonyl(C;.10)alkyl, sulfonyl(C,.i0)alkyl, sulfinyl(C).i0)alkyl, aza(C).i)alkyl,
(Ci.10)oxaalkyl, (C;_jp)oxoalkyl, imino(Cj.jo)alkyl, (Cs.12)cycloalkyl(C,.s)alkyl,
hetero(Cs.12)cycloalkyl(C_jp)alkyl, aryl(Ci.j0)alkyl, hetero(C,.jo)aryl(Ci.s)alkyl,
(Co.12)bicycloaryl(Cy_s)alkyl, hetero(Cs_;2)bicycloaryl(Cy_s)alkyl, hetero(C,.j0)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.j2)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j2)bicycloalkyl,
(C4.12)aryl, hetero(Ca.jo)aryl, (Co.12)bicycloaryl and hetero(Cs.12)bicycloaryl, each substituted

or unsubstituted.

[0190] In a further variation of each of the above embodiments and variations, Ro has the

I
(RZOa)n O

n is selected from the group consisting of 0, 1, 2, 3, 4 and 5; and

formula

wherein

R4 18 selected from the group consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, carbonyloxy, (Cj.jo)alkoxy, (Cs.12)aryloxy, hetero(Ci_jo)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;.j9)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C,.j¢)alkyl, halo(C;.¢)alkyl,
hydroxy(Cj_jo)alkyl, carbonyl(C,.1¢)alkyl, thiocarbonyl(C,.j¢)alkyl,
sulfonyl(C.jp)alkyl, sulfinyl(C,.jo)alkyl, aza(C,.10)alkyl, (C).10)oxaalkyl,
(Ci.10)oxoalkyl, imino(C;_jo)alkyl, (Cs.12)cycloalkyl(C, s)alkyl,
hetero(Cs_jp)cycloalkyl(Cy_jp)alkyl, aryl(C,_o)alkyl,
hetero(C,.1o)aryl(Cj.s)alkyl, (Co.12)bicycloaryl(Ci_s)alkyl,
hetero(Csg.12)bicycloaryl(Ci.s)alkyl, hetero(C,.10)alkyl, (Cs.12)cycloalkyl,
hetero(Cs_12)cycloalkyl, (Co_j2)bicycloalkyl, hetero(Cs_12)bicycloalkyl,
(Cy.1p)aryl, hetero(Cy.1g)aryl, (Co.1p)bicycloaryl and hetero(Cy_j;)bicycloaryl,

each substituted or unsubstituted.
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[0191] Instill a further variation of each of the above embodiments and variations, Rg has

a formula selected from the group consisting of

; F >
SENGE ool >
o \O , F and F

[0192] Inyet a further variation of cach of the above embodiments and variations, Rg has

a formula selected from the group consisting of

s FONE SN
(0] (o) (o)
Ra1 , R21 and Ra1

wherein R;; is selected from the group consisting of hydrogen, halo, nitro, cyano,
thio, oxy, hydroxy, carbonyloxy, (C.j0)alkoxy, (Cs.12)aryloxy, hetero(C_jp)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C.j¢)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C,.10)alkyl, halo(C;.10)alkyl, hydroxy(C;.jo)alkyl, carbonyl(C,.j¢)alkyl,
thiocarbonyl(C,.10)alkyl, sulfonyl(C,_jo)alkyl, sulfinyl(C;.jp)alkyl, aza(C,.jo)alkyl,
(Ci.10)oxaalkyl, (Cy_jp)oxoalkyl, imino(C,_jo)alkyl, (Cs.12)cycloalkyl(C, s)alkyl,
hetero(Cs.1)cycloalkyl(Cy_jp)alkyl, aryl(C).0)alkyl, hetero(C;_jo)aryl(C).s)alkyl,
(Co.12)bicycloaryl(Cy.s)alkyl, hetero(Cs.j2)bicycloaryl(Ci.s)alkyl, hetero(Cj.j0)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.jz)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.jz)bicycloalkyl,
(Cy.1p)aryl, hetero(Cy.jg)aryl, (Co_j2)bicycloaryl and hetero(C,.1;)bicycloaryl, each substituted

or unsubstituted.

[0193] In still another variation of each of the above embodiments and variations, R;¢ has
the formula -C(=0)-NHR,, wherein Rygp, selected from the group consisting of hydrogen,
halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (C;.jo)alkoxy, (Cs.12)aryloxy,
hetero(C;_jp)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.j¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;.jo)alkyl, halo(C.j¢)alkyl, hydroxy(C,.io)alkyl,
carbonyl(C;.jo)alkyl, thiocarbonyl(C).j0)alkyl, sulfonyl(C;.jo)alkyl, sulfinyl(C;_i)alkyl,
aza(Cy_jp)alkyl, (Cy.jp)oxaalkyl, (C,.jp)oxoalkyl, imino(C_j¢)alkyl,

(Cs.12)cycloalkyl(C) s)alkyl, hetero(Cs.2)cycloalkyl(C).jp)alkyl, aryl(C;_jp)alkyl,
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hetero(C_jp)aryl(C,.s)alkyl, (Co.12)bicycloaryl(C).s)alkyl, hetero(Cs.12)bicycloaryl(C.s)alkyl,
hetero(Cj.jo)alkyl, (Cs.12)cycloalkyl, hetero(Cs.i2)cycloalkyl, (Co.12)bicycloalkyl,
hetero(Cs.12)bicycloalkyl, (Cs.12)aryl, hetero(Ca.1o)aryl, (Co.12)bicycloaryl and
hetero(C4.j)bicycloaryl, each substituted or unsubstituted.

[0194] In yet another variation of each of the above embodiments and variations, R has
the formula -((C,3)alkyl)-NHR,q, wherein Rygp selected from the group consisting of
hydrogen, halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (C;.i0)alkoxy, (Cs.12)aryloxy,
hetero(C_jp)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,_¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;.jo)alkyl, halo(C,.j¢)alkyl, hydroxy(C).j0)alkyl,
carbonyl(C;_jo)alkyl, thiocarbonyl(C).j0)alkyl, sulfonyl(C;_io)alkyl, sulfinyl(C;_io)alkyl,
aza(Cj.jo)alkyl, (Ci.j0)oxaalkyl, (Ci.10)oxoalkyl, imino(C.jp)alkyl,

(Cs.1p)cycloalkyl(Cy s)alkyl, hetero(Cs.z)cycloalkyl(C.jp)alkyl, aryl(Cy_jp)alkyl,
hetero(C)_jo)aryl(C).s)alkyl, (Co.12)bicycloaryl(C).s)alkyl, hetero(Cs.2)bicycloaryl(C).s)alkyl,
hetero(C_jo)alkyl, (Cs.12)cycloalkyl, hetero(Cs.i2)cycloalkyl, (Co.12)bicycloalkyl,
hetero(Cs.j2)bicycloalkyl, (Cs.12)aryl, hetero(Ca.1o)aryl, (Co.12)bicycloaryl and
hetero(C4.j2)bicycloaryl, each substituted or unsubstituted.

[0195] In a further variation of each of the above embodiments and variations, R o has the
formula -CH,-NHR0, wherein Ry, selected from the group consisting of hydrogen, halo,
nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (Ci.jo)alkoxy, (Cs.12)aryloxy,
hetero(C,_jo)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.jp)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;_j)alkyl, halo(C;. o)alkyl, hydroxy(C,.jo)alkyl,
carbonyl(C;_jo)alkyl, thiocarbonyl(C).¢)alkyl, sulfonyl(C;_j¢)alkyl, sulfinyl(C;_j)alkyl,
aza(Cj.jo)alkyl, (Cj.j0)oxaalkyl, (C;.10)oxoalkyl, imino(C;_jo)alkyl,

(Cs.12)cycloalkyl(C) s)alkyl, hetero(Cs.j2)cycloalkyl(Cy_jo)alkyl, aryl(Ci_io)alkyl,
hetero(C_jp)aryl(C,s)alkyl, (Co_1)bicycloaryl(C,.s)alkyl, hetero(Cs_j;)bicycloaryl(C, s)alkyl,
hetero(C)_jo)alkyl, (Cs.12)cycloalkyl, hetero(Cs.j2)cycloalkyl, (Co.j2)bicycloalkyl,
hetero(C;._j)bicycloalkyl, (C4.12)aryl, hetero(Ca.jo)aryl, (Co.12)bicycloaryl and
hetero(Cs.12)bicycloaryl, each substituted or unsubstituted.

[0196] In still a further variation of each of the above embodiments and variations, R, has
the formula -NHR,0, wherein Ry, selected from the group consisting of hydrogen, halo,
nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (Cj.jo)alkoxy, (Ca.12)aryloxy,
hetero(C,.jp)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.j¢)alkylamino,

sulfonamido, imino, sulfonyl, sulfinyl, (C,.j)alkyl, halo(C,.j¢)alkyl, hydroxy(C,.¢)alkyl,
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carbonyl(C;.jo)alkyl, thiocarbonyl(C).10)alkyl, sulfonyl(Ci.ip)alkyl, sulfinyl(C,.0)alkyl,
aza(Cj.jo)alkyl, (Cy.j0)oxaalkyl, (C;.10)oxoalkyl, imino(C;.jo)alkyl,

(Cs.i2)cycloalkyl(C) s)alkyl, hetero(Cs.j2)cycloalkyl(Cy_jo)alkyl, aryl(Ci_io)alkyl,
hetero(C_jp)aryl(C,s)alkyl, (Co_1)bicycloaryl(C,.s)alkyl, hetero(Cs_j;)bicycloaryl(C, s)alkyl,
hetero(C,_jo)alkyl, (Cs.12)cycloalkyl, hetero(Cs.j2)cycloalkyl, (Co.j2)bicycloalkyl,
hetero(Cs_j)bicycloalkyl, (C4.12)aryl, hetero(Ca.jo)aryl, (Co_j2)bicycloaryl and
hetero(Cs.12)bicycloaryl, each substituted or unsubstituted.

[0197]  In yet a further variation of each of the above embodiments and variations, Ry has
the formula -NH-C(=0)R0, wherein Ry, selected from the group consisting of hydrogen,
halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (Ci.i0)alkoxy, (Cs.12)aryloxy,
hetero(Cj.jp)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,.j¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C,.j)alkyl, halo(C,_j¢)alkyl, hydroxy(C,.¢)alkyl,
carbonyl(C,_jp)alkyl, thiocarbonyl(C)_j¢)alkyl, sulfonyl(C,_j¢)alkyl, sulfinyl(C,.o)alkyl,
aza(Cj.jo)alkyl, (C.jo)oxaalkyl, (C;.10)oxoalkyl, imino(C;_jo)alkyl,
(Cs.1p)cycloalkyl(Cy.s)alkyl, hetero(Cs.12)cycloalkyl(C).jo)alkyl, aryl(C_jo)alkyl,
hetero(C_jp)aryl(C,.s)alkyl, (Co_j2)bicycloaryl(C,.s)alkyl, hetero(Cs_j2)bicycloaryl(Cy s)alkyl,
hetero(Cy.j0)alkyl, (Cs.12)cycloalkyl, hetero(Cs.i2)cycloalkyl, (Co.12)bicycloalkyl,
hetero(Cs;.j2)bicycloalkyl, (Cq4.12)aryl, hetero(Ca.jo)aryl, (Co.j2)bicycloaryl and
hetero(C,.12)bicycloaryl, each substituted or unsubstituted.

[0198] In a further variation of each of the above embodiments and variations, R is
hydrogen. In still another variation of each of the above embodiments and variations, R is
halo. In a further variation of each of the above embodiments and variations, Ry is selected
from the group consisting of Cl, Br and I. In still a further variation of each of the above
embodiments and variations, R is a substituted or unsubstituted (C,.3)alkyl. In a further
variation of each of the above embodiments and variations, R is methyl. In still a further
variation of each of the above embodiments and variations, R is —CF3. In another variation
of each of the above embodiments and variations, R is a substituted or unsubstituted
(Cy.3)alkoxy. In a further variation of each of the above embodiments and variations, R is
cyano.

[0199] In yet a further variation of each of the above embodiments and variations, Ro has

the formula
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/N\N/B\;\

Raop

wherein Ry, selected from the group consisting of hydrogen, halo, nitro, cyano, thio,
oxy, hydroxy, carbonyloxy, (C;.j0)alkoxy, (Cs.12)aryloxy, hetero(C_jo)aryloxy, carbonyl,
oxycarbonyl, aminocarbonyl, amino, (C;_jo)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (Cy.10)alkyl, halo(C).10)alkyl, hydroxy(C;.io)alkyl, carbonyl(C;.io)alkyl,
thiocarbonyl(C,_j¢)alkyl, sulfonyl(C,_jp)alkyl, sulfinyl(C,_jp)alkyl, aza(C,_o)alkyl,
(Ci.10)oxaalkyl, (Cj.10)oxoalkyl, imino(Cj.j)alkyl, (Cs.12)cycloalkyl(C,.s)alkyl,
hetero(Cs.1)cycloalkyl(Cy_jp)alkyl, aryl(C,.j0)alkyl, hetero(C,.jo)aryl(Ci.s)alkyl,
(Co.12)bicycloaryl(Cy.s)alkyl, hetero(Cs j2)bicycloaryl(C.s)alkyl, hetero(C.jo)alkyl,
(Cs.1p)cycloalkyl, hetero(Cs.jp)cycloalkyl, (Co.1p)bicycloalkyl, hetero(Cs.jp)bicycloalkyl,
(Cy.12)aryl, hetero(Ca.jo)aryl, (Co.j2)bicycloaryl and hetero(Cs.12)bicycloaryl, each substituted

or unsubstituted.

[0200] In another variation of each of the above embodiments and variations, R has the
formula

3

N
Rzoti
wherein Ry, selected from the group consisting of hydrogen, halo, nitro, cyano, thio,
oxy, hydroxy, carbonyloxy, (C;_j¢)alkoxy, (C4.1;)aryloxy, hetero(C,_jp)aryloxy, carbonyl,
oxycarbonyl, aminocarbonyl, amino, (C).j¢)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (Cy.j0)alkyl, halo(C).1¢)alkyl, hydroxy(C;.jo)alkyl, carbonyl(C;_j)alkyl,
thiocarbonyl(C,_jo)alkyl, sulfonyl(C,.jo)alkyl, sulfinyl(C;_jo)alkyl, aza(C,.j¢)alkyl,
(Ci.10)oxaalkyl, (Cy_j9)oxoalkyl, imino(C,_jp)alkyl, (Cs.1;)cycloalkyl(C, s)alkyl,
hetero(Cs.12)cycloalkyl(C.jp)alkyl, aryl(Ci.j0)alkyl, hetero(C,.j0)aryl(Ci.s)alkyl,
(Co.12)bicycloaryl(C).s)alkyl, hetero(Cs.12)bicycloaryl(C).s)alkyl, hetero(C).10)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.j2)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(Cy.1p)aryl, hetero(Cy.jg)aryl, (Co.12)bicycloaryl and hetero(Cy.12)bicycloaryl, each substituted

or unsubstituted.

[0201] In still another variation of each of the above embodiments and variations, R has

the formula
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/N_
R20b/N;\5\

wherein Ry, selected from the group consisting of hydrogen, halo, nitro, cyano, thio,
oxy, hydroxy, carbonyloxy, (C;.jp)alkoxy, (C4.12)aryloxy, hetero(C_jp)aryloxy, carbonyl,
oxycarbonyl, aminocarbonyl, amino, (C,.j¢)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (Cy.10)alkyl, halo(C;.jo)alkyl, hydroxy(Cj.io)alkyl, carbonyl(C;.io)alkyl,
thiocarbonyl(C,.10)alkyl, sulfonyl(C,_jp)alkyl, sulfinyl(C,_jp)alkyl, aza(C).1o)alkyl,
(Ci.10)oxaalkyl, (Cy_9)oxoalkyl, imino(C,_jp)alkyl, (Cs.1;)cycloalkyl(C, s)alkyl,
hetero(Cs.12)cycloalkyl(Ci.jo)alkyl, aryl(C,.10)alkyl, hetero(C).10)aryl(Cy_s)alkyl,
(Co.12)bicycloaryl(C).s)alkyl, hetero(Cs.12)bicycloaryl(Ci.s)alkyl, hetero(C,.10)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.jp)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j;)bicycloalkyl,
(Cy.12)aryl, hetero(Cy.10)aryl, (Co.1z)bicycloaryl and hetero(C,.z)bicycloaryl, each substituted

or unsubstituted.

[0202] In yet another variation of each of the above embodiments and variations, R has

the formula

Raop

N
q/);\

wherein Ry, selected from the group consisting of hydrogen, halo, nitro, cyano, thio,
oxy, hydroxy, carbonyloxy, (Cj.ip)alkoxy, (Cs.12)aryloxy, hetero(Cj.jp)aryloxy, carbonyl,
oxycarbonyl, aminocarbonyl, amino, (C,.j¢)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (C.10)alkyl, halo(C).10)alkyl, hydroxy(C;.io)alkyl, carbonyl(C;.jo)alkyl,
thiocarbonyl(C,_o)alkyl, sulfonyl(C,_jp)alkyl, sulfinyl(C,_jp)alkyl, aza(C,_o)alkyl,
(Ci.10)oxaalkyl, (Cj.j0)oxoalkyl, imino(Cj.jp)alkyl, (Cs.12)cycloalkyl(C,.s)alkyl,
hetero(Cs.12)cycloalkyl(C.jo)alkyl, aryl(C,.10)alkyl, hetero(C).10)aryl(Cy.s)alkyl,
(Co.12)bicycloaryl(C).s)alkyl, hetero(Cs.12)bicycloaryl(C).s)alkyl, hetero(C).1o)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.jp)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.jp)bicycloalkyl,
(Cy.1p)aryl, hetero(Ca.jo)aryl, (Co.j2)bicycloaryl and hetero(Ca.12)bicycloaryl, each substituted

or unsubstituted.

[0203] In yet another variation of each of the above embodiments and variations, R has

the formula

-64-



WO 2010/019899 PCT/US2009/053913

JRz0p
/ N
—EIN-/)

wherein R, selected from the group consisting of hydrogen, halo, nitro, cyano, thio,
oxy, hydroxy, carbonyloxy, (Ci.i0)alkoxy, (Ca.12)aryloxy, hetero(C,.jo)aryloxy, carbonyl,
oxycarbonyl, aminocarbonyl, amino, (C;.jo)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (Cy.0)alkyl, halo(C_jo)alkyl, hydroxy(C_jo)alkyl, carbonyl(C;_jo)alkyl,
thiocarbonyl(C_jp)alkyl, sulfonyl(C;.jp)alkyl, sulfinyl(C;_jp)alkyl, aza(C,_j¢)alkyl,
(Ci.10)oxaalkyl, (C.j0)oxoalkyl, imino(C;_jg)alkyl, (Cs.12)cycloalkyl(C, s)alkyl,
hetero(Cs.j2)cycloalkyl(C_jp)alkyl, aryl(Ci.j0)alkyl, hetero(C,.j)aryl(Ci.s)alkyl,
(Co.12)bicycloaryl(C).s)alkyl, hetero(Cs.12)bicycloaryl(C).s)alkyl, hetero(C).10)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.j2)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(Cy.pp)aryl, hetero(Cq jg)aryl, (Co_j2)bicycloaryl and hetero(C,.2)bicycloaryl, each substituted

or unsubstituted.

[0204] In yet another variation of each of the above embodiments and variations, R has

the formula

3 Raop
U3
N

wherein Ry, selected from the group consisting of hydrogen, halo, nitro, cyano, thio,
oxy, hydroxy, carbonyloxy, (C;.jp)alkoxy, (C4.12)aryloxy, hetero(C_jp)aryloxy, carbonyl,
oxycarbonyl, aminocarbonyl, amino, (C,.¢)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (Cj.10)alkyl, halo(C.jp)alkyl, hydroxy(C;.io)alkyl, carbonyl(C;.i)alkyl,
thiocarbonyl(C,.1o)alkyl, sulfonyl(C,_jp)alkyl, sulfinyl(C,_jp)alkyl, aza(C).1o)alkyl,
(Ci.10)oxaalkyl, (Cy_jp)oxoalkyl, imino(C,_jp)alkyl, (Cs.1;)cycloalkyl(C, s)alkyl,
hetero(Cs.12)cycloalkyl(C.jp)alkyl, aryl(Ci.j0)alkyl, hetero(C,.i0)aryl(Ci.s)alkyl,
(Co.12)bicycloaryl(C, s)alkyl, hetero(Cs.j2)bicycloaryl(C, s)alkyl, hetero(C).j0)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.jz)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j;)bicycloalkyl,
(C4.12)aryl, hetero(Cy.jg)aryl, (Co.12)bicycloaryl and hetero(C,.z)bicycloaryl, each substituted

or unsubstituted.

[0205] In another variation of each of the above embodiments and variations, Ry is a

substituted or unsubstituted hetero(Cj.jp)aryl. In still another variation of each of the above
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embodiments and variations, Ry is a substituted or unsubstituted hetero(C,.s)aryl. In yet
another variation of each of the above embodiments and variations, R is a substituted or
unsubstituted hetero(Cs.1z)cycloalkyl. In a further variation of each of the above
embodiments and variations, R is a substituted or unsubstituted hetero(Cs_¢)cycloalkyl.
[0206] In a further variation of each of the above embodiments and variations, R 1s a
substituted 5S-membered heteroaryl group having 1-3 heteroatoms, wherein the heteroaryl ring
has at least one oxo group in the ring or at least one hydroxy substituent. In one particular
variation, the heteroaryl group has 1-3 nitrogen atoms.

[0207] In a further variation of each of the above embodiments and variations, Ry is a
substituted 5S-membered heterocycloalkyl group having 1-3 heteroatoms, wherein the
heterocycloalkyl ring has at least one oxo group in the ring or at least one hydroxy
substituent. In one particular variation, the heterocycloalkyl group has 1-3 nitrogen atoms.
[0208] In a further variation of each of the above embodiments and variations, R} is a
substituted 6-membered heteroaryl group having 1-3 heteroatoms, wherein the heteroaryl ring
has at least one oxo group in the ring or at least one hydroxy substituent. In one particular
variation, the heteroaryl group has 1-3 nitrogen atoms.

[0209] In a further variation of each of the above embodiments and variations, R is a
substituted 6-membered heterocycloalkyl group having 1-3 heteroatoms, wherein the
heterocycloalkyl ring has at least one oxo group in the ring or at least one hydroxy
substituent. In one particular variation, the heterocycloalkyl group has 1-3 nitrogen atoms.
[0210] In yet another variation of each of the above embodiments and variations, R has

the formula

0%
&
R20b
wherein R, 1s selected from the group consisting of hydrogen, halo, nitro, cyano,

thio, oxy, hydroxy, carbonyloxy, (Cj.jo)alkoxy, (Cs.12)aryloxy, hetero(Cy_jo)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C.j¢)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C,_0)alkyl, halo(C,_jp)alkyl, hydroxy(C,_jp)alkyl, carbonyl(C,;_j¢)alkyl,
thiocarbonyl(C).10)alkyl, sulfonyl(Ci.jp)alkyl, sulfinyl(C;.jp)alkyl, aza(C,.jo)alkyl,
(Ci.10)oxaalkyl, (Cj_jp)oxoalkyl, imino(C).jo)alkyl, (Cs.12)cycloalkyl(C) s)alkyl,
hetero(Cs.1)cycloalkyl(Cy_j0)alkyl, aryl(C).0)alkyl, hetero(C;_jp)aryl(C).s)alkyl,

-66-



WO 2010/019899 PCT/US2009/053913

(Co.12)bicycloaryl(Cy_s)alkyl, hetero(Cs.2)bicycloaryl(Ci s)alkyl, hetero(C).j0)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.j2)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j2)bicycloalkyl,
(C4.12)aryl, hetero(Ca.jo)aryl, (Co.12)bicycloaryl and hetero(Cs.12)bicycloaryl, each substituted

or unsubstituted.

[0211] In a further variation of each of the above embodiments and variations, R has the
formula

o

Eh

R20b
wherein Ry, 1s selected from the group consisting of hydrogen, halo, nitro, cyano,

thio, oxy, hydroxy, carbonyloxy, (C;_jp)alkoxy, (C4.;2)aryloxy, hetero(C,_jp)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;.j9)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (Cj.j0)alkyl, halo(C;.10)alkyl, hydroxy(C;.io)alkyl, carbonyl(C;.10)alkyl,
thiocarbonyl(C.jp)alkyl, sulfonyl(C,.¢)alkyl, sulfinyl(C;_jo)alkyl, aza(C,.jp)alkyl,
(Ci.10)oxaalkyl, (C;_jp)oxoalkyl, imino(Ci_jp)alkyl, (Cs.1;)cycloalkyl(Cy s)alkyl,
hetero(Cs.12)cycloalkyl(C,.10)alkyl, aryl(C,.10)alkyl, hetero(C.j0)aryl(C,.s)alkyl,
(Co.12)bicycloaryl(Cy.s)alkyl, hetero(Cs.2)bicycloaryl(Cy_s)alkyl, hetero(C).10)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.j2)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j2)bicycloalkyl,
(Cy.1p)aryl, hetero(Cy.jg)aryl, (Co.1p)bicycloaryl and hetero(C,.12)bicycloaryl, each substituted

or unsubstituted.

[0212] Instill a further variation of each of the above embodiments and variations, R has

the formula

wherein Ry 1s selected from the group consisting of hydrogen, halo, nitro, cyano,
thio, oxy, hydroxy, carbonyloxy, (Cj.j0)alkoxy, (Cs.12)aryloxy, hetero(Ci.jo)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;_j¢)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C,.j0)alkyl, halo(C;.10)alkyl, hydroxy(C;.i)alkyl, carbonyl(C,.1¢)alkyl,
thiocarbonyl(C.10)alkyl, sulfonyl(C).i0)alkyl, sulfinyl(Ci.io)alkyl, aza(C;.j0)alkyl,

(Ci.10)oxaalkyl, (C;_jp)oxoalkyl, imino(Cj.jo)alkyl, (Cs.12)cycloalkyl(C).s)alkyl,
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hetero(Cs.12)cycloalkyl(Cy.j0)alkyl, aryl(C,.j0)alkyl, hetero(C;.jp)aryl(C).s)alkyl,
(Co.12)bicycloaryl(Cy.s)alkyl, hetero(Cs.12)bicycloaryl(Ci.s)alkyl, hetero(C).j0)alkyl,
(Cs.i2)cycloalkyl, hetero(Cs.j2)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(C4.1p)aryl, hetero(Cq jg)aryl, (Co_j2)bicycloaryl and hetero(C4.1;)bicycloaryl, each substituted

or unsubstituted.

[0213] In yet a further variation of each of the above embodiments and variations, Ro has
the formula
v
S/JN
R2op
wherein Ry 1s selected from the group consisting of hydrogen, halo, nitro, cyano,
thio, oxy, hydroxy, carbonyloxy, (Cj.jo)alkoxy, (Cs.12)aryloxy, hetero(Cj_jo)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C,_j¢)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C,.o)alkyl, halo(C,.j¢)alkyl, hydroxy(C,.jo)alkyl, carbonyl(C;_j)alkyl,
thiocarbonyl(C;_jo)alkyl, sulfonyl(C,.jo)alkyl, sulfinyl(C,.1o)alkyl, aza(C,.jo)alkyl,
(Ci.10)oxaalkyl, (Cy.j0)oxoalkyl, imino(C;_jo)alkyl, (Cs.12)cycloalkyl(C,.s)alkyl,
hetero(Cs.j)cycloalkyl(Cy_jp)alkyl, aryl(C,_o)alkyl, hetero(C,_jp)aryl(C,.s)alkyl,
(Co.12)bicycloaryl(Cy.s)alkyl, hetero(Cs.12)bicycloaryl(Ci.s)alkyl, hetero(C).10)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.j2)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(Cy.12)aryl, hetero(Ca.jo)aryl, (Co.12)bicycloaryl and hetero(Cs.12)bicycloaryl, each substituted

or unsubstituted.

[0214] In another variation of each of the above embodiments and variations, Rjo has the

formula

Raop

wherein R, is selected from the group consisting of hydrogen, halo, nitro, cyano,
thio, oxy, hydroxy, carbonyloxy, (C).j0)alkoxy, (C4.12)aryloxy, hetero(C).jo)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;_j¢)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C,.10)alkyl, halo(C.jo)alkyl, hydroxy(C;.jo)alkyl, carbonyl(C;_jo)alkyl,
thiocarbonyl(C,_o)alkyl, sulfonyl(C,_j¢)alkyl, sulfinyl(C,_jp)alkyl, aza(C,_o)alkyl,
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(Ci.10)oxaalkyl, (Cj_jp)oxoalkyl, imino(C;.1o)alkyl, (Cs.12)cycloalkyl(C.s)alkyl,
hetero(Cs.12)cycloalkyl(C_jp)alkyl, aryl(Ci.j0)alkyl, hetero(C,.jo)aryl(Ci.s)alkyl,
(Co.12)bicycloaryl(Cy.s)alkyl, hetero(Cs.12)bicycloaryl(Cy_s)alkyl, hetero(C).10)alkyl,
(Cs.12)cycloalkyl, hetero(Cs_j)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j;)bicycloalkyl,
(C4.12)aryl, hetero(Ca.jo)aryl, (Co.12)bicycloaryl and hetero(Cs.12)bicycloaryl, each substituted

or unsubstituted.

[0215] In still another variation of each of the above embodiments and variations, R has
the formula

/

_""'q,
S
Raob

wherein Ry, is selected from the group consisting of hydrogen, halo, nitro, cyano,
thio, oxy, hydroxy, carbonyloxy, (C,.jo)alkoxy, (C4.12)aryloxy, hetero(C.jo)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;.j¢)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C,.j0)alkyl, halo(C;.10)alkyl, hydroxy(C;.io)alkyl, carbonyl(C,.10)alkyl,
thiocarbonyl(C).j0)alkyl, sulfonyl(Ci.jo)alkyl, sulfinyl(C,.o)alkyl, aza(C.jo)alkyl,
(Ci.10)oxaalkyl, (C;_jp)oxoalkyl, imino(Ci.ip)alkyl, (Cs.1;)cycloalkyl(Cy_s)alkyl,
hetero(Cs.1z)cycloalkyl(C_jp)alkyl, aryl(Ci.j0)alkyl, hetero(C,.jo)aryl(C).s)alkyl,
(Co_12)bicycloaryl(C;.s)alkyl, hetero(Cs j2)bicycloaryl(Cy.s)alkyl, hetero(Cjo)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.j2)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.2)bicycloalkyl,
(C4.1p)aryl, hetero(Cy.jg)aryl, (Co_j2)bicycloaryl and hetero(C4.;)bicycloaryl, each substituted

or unsubstituted.

[0216] In yet another variation of each of the above embodiments and variations, R has

the formula

/
N. .N

o,
M
\N’

[0217] In a further variation of each of the above embodiments and variations, R ;o has the

formula

2,
N
25

R20b O”
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wherein Ry 1s selected from the group consisting of hydrogen, halo, nitro, cyano,
thio, oxy, hydroxy, carbonyloxy, (Cj.jo)alkoxy, (Cs.12)aryloxy, hetero(Cj.jp)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C.j¢)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C,.0)alkyl, halo(C,_jp)alkyl, hydroxy(C;_jo)alkyl, carbonyl(C,;_j¢)alkyl,
thiocarbonyl(C,.10)alkyl, sulfonyl(C,_jo)alkyl, sulfinyl(C;_jo)alkyl, aza(C,.o)alkyl,
(Ci.10)oxaalkyl, (Cj_jp)oxoalkyl, imino(C).¢)alkyl, (Cs.12)cycloalkyl(C, s)alkyl,
hetero(Cs.j2)cycloalkyl(Cy_jp)alkyl, aryl(Ci.j0)alkyl, hetero(C).jo)aryl(Ci.s)alkyl,
(Co_12)bicycloaryl(Cy_s)alkyl, hetero(Cs_12)bicycloaryl(Cy s)alkyl, hetero(C,.o)alkyl,
(Cs.i2)cycloalkyl, hetero(Cs.j2)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(C4.12)aryl, hetero(Ca.jo)aryl, (Co.12)bicycloaryl and hetero(Cs.12)bicycloaryl, each substituted

or unsubstituted.

[0218] In still a further variation of each of the above embodiments and variations, R;( has

%
(R2ob)mu
N

the formula

wherein
m is selected from the group consisting of 0, 1, 2, 3 and 4; and

Raob 18 selected from the group consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, carbonyloxy, (Cj.10)alkoxy, (C4.12)aryloxy, hetero(C,.jo)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;_j)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;.i0)alkyl, halo(C.jo)alkyl,
hydroxy(C,_jo)alkyl, carbonyl(C,_j)alkyl, thiocarbonyl(C,.j¢)alkyl,
sulfonyl(C).jp)alkyl, sulfinyl(C;.jo)alkyl, aza(C,_jo)alkyl, (C,.10)oxaalkyl,
(Ci.10)oxoalkyl, imino(Cy_jp)alkyl, (Cs_j2)cycloalkyl(C_s)alkyl,
hetero(Cs.12)cycloalkyl(Ci.io)alkyl, aryl(C,.10)alkyl,
hetero(Cj.jp)aryl(C,.s)alkyl, (Co.12)bicycloaryl(C).s)alkyl,
hetero(Cs-12)bicycloaryl(C).s)alkyl, hetero(Ci.jp)alkyl, (Cs.12)cycloalkyl,
hetero(C;.j2)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j;)bicycloalkyl,
(C4.1p)aryl, hetero(Cy.jg)aryl, (Co.12)bicycloaryl and hetero(Ca.j2)bicycloaryl,

each substituted or unsubstituted.
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[0219]  In yet a further variation of each of the above embodiments and variations, R;¢ has

the formula

Ry~ N

wherein Ry, is selected from the group consisting of hydrogen, halo, nitro, cyano,
thio, oxy, hydroxy, carbonyloxy, (C,.j0)alkoxy, (C4.12)aryloxy, hetero(C,.jo)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;.jo)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C,.j0)alkyl, halo(C;.10)alkyl, hydroxy(C;.io)alkyl, carbonyl(C,.10)alkyl,
thiocarbonyl(C;.jo)alkyl, sulfonyl(C,.jo)alkyl, sulfinyl(C,.j0)alkyl, aza(C).1o)alkyl,
(Ci.10)oxaalkyl, (C;_jp)oxoalkyl, imino(Ci.ip)alkyl, (Cs.1z)cycloalkyl(Cy.s)alkyl,
hetero(Cs.1z)cycloalkyl(Cj_jp)alkyl, aryl(Ci.j0)alkyl, hetero(C,.jo)aryl(C).s)alkyl,
(Co_12)bicycloaryl(Cy.s)alkyl, hetero(Cs j2)bicycloaryl(C.s)alkyl, hetero(Cjo)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j2)bicycloalkyl,
(C4.1p)aryl, hetero(Cy.jg)aryl, (Co_jp)bicycloaryl and hetero(C4.2)bicycloaryl, each substituted

or unsubstituted.

[0220] In another variation of each of the above embodiments and variations, Ry has the

e
(R20b)n O

n is selected from the group consisting of 0, 1, 2, 3, 4 and 5; and

formula

wherein

Ryob 18 selected from the group consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, carbonyloxy, (Cj.j0)alkoxy, (C4.12)aryloxy, hetero(C,.jo)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;.j¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;.io)alkyl, halo(C.j¢)alkyl,
hydroxy(Cj_jp)alkyl, carbonyl(C,.j¢)alkyl, thiocarbonyl(C,.¢)alkyl,
sulfonyl(C.j0)alkyl, sulfinyl(C,_jo)alkyl, aza(C,.j0)alkyl, (C).10)oxaalkyl,
(Ci.10)oxo0alkyl, imino(C.j¢)alkyl, (Cs.12)cycloalkyl(C).s)alkyl,
hetero(Cs.12)cycloalkyl(Cy.j0)alkyl, aryl(C,.o)alkyl,
hetero(C,_jo)aryl(C,.s)alkyl, (Co.12)bicycloaryl(Cy_s)alkyl,
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hetero(Cs_12)bicycloaryl(C).s)alkyl, hetero(C;_jo)alkyl, (Cs.12)cycloalkyl,
hetero(Cs_12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs_j2)bicycloalkyl,
(C4.12)aryl, hetero(Ca.jo)aryl, (Co_12)bicycloaryl and hetero(Cs.12)bicycloaryl,

each substituted or unsubstituted.

[0221] In still another variation of each of the above embodiments and variations, R has

a formula selected from the group consisting of

; F 4
SENGEES >N e >
o \© , F and F

[0222] In yet another variation of each of the above embodiments and variations, R has a

formula selected from the group consisting of

¢ PN O
o (0} (o)
R21 , Ra1 and R21

wherein R;; is selected from the group consisting of hydrogen, halo, nitro, cyano,
thio, oxy, hydroxy, carbonyloxy, (C,.jo)alkoxy, (C4.12)aryloxy, hetero(C,_jg)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;.j¢)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C,.j0)alkyl, halo(C.jp)alkyl, hydroxy(C;_io)alkyl, carbonyl(C;.10)alkyl,
thiocarbonyl(C;.jo)alkyl, sulfonyl(C,.jo)alkyl, sulfinyl(C,.10)alkyl, aza(C).10)alkyl,
(Ci.10)oxaalkyl, (Cy_jp)oxoalkyl, imino(C,_jo)alkyl, (Cs.12)cycloalkyl(C, s)alkyl,
hetero(Cs.1p)cycloalkyl(Cy_jp)alkyl, aryl(C).j0)alkyl, hetero(C,.jp)aryl(C).s)alkyl,
(Co_12)bicycloaryl(Cy.s)alkyl, hetero(Cs j2)bicycloaryl(C.s)alkyl, hetero(C.jp)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.1z)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j;)bicycloalkyl,
(C4.1p)aryl, hetero(Cy.jg)aryl, (Co_j2)bicycloaryl and hetero(C,.1;)bicycloaryl, each substituted

or unsubstituted.

[0223]  In a further variation of each of the above embodiments and variations, R 1s
hydrogen. In still a further variation of each of the above embodiments and variations, R, is

halo. In yet a further variation of each of the above embodiments and variations, Ry, is a
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substituted or unsubstituted (C;_3)alkyl. In another variation of each of the above
embodiments and variations, Ry; is methyl.

[0224]  In yet a further variation of each of the above embodiments and variations, R, is
absent. In a further variation of each of the above embodiments and variations, Ry, is
hydrogen. In still a further variation of each of the above embodiments and variations, R, is
halo. In yet a further variation of each of the above embodiments and variations, R, is a
substituted or unsubstituted (C;_3)alkyl. In another variation of each of the above
embodiments and variations, R, is methyl.

[0225]  In still another variation of each of the above embodiments and variations, R;3 is
absent. In a further variation of each of the above embodiments and variations, R;3 is
hydrogen. In still a further variation of each of the above embodiments and variations, R is
halo. In yet a further variation of each of the above embodiments and variations, R;3 is a
substituted or unsubstituted (C.3)alkyl. In another variation of each of the above
embodiments and variations, R;3 is methyl.

[0226] In a further variation of each of the above embodiments and variations, R4 is
hydrogen. In still a further variation of each of the above embodiments and variations, R4 is
halo. In yet a further variation of each of the above embodiments and variations, R4 is a
substituted or unsubstituted (C;.3)alkyl. In another variation of each of the above
embodiments and variations, R4 is methyl.

[0227] Instill a further variation of each of the above embodiments and variations, R;s is
absent. In a further variation of each of the above embodiments and variations, R;s is
hydrogen. In still a further variation of each of the above embodiments and variations, Rs is
halo. In yet a further variation of each of the above embodiments and variations, R;s is a
substituted or unsubstituted (C,.3)alkyl. In another variation of each of the above
embodiments and variations, R;s is methyl.

[0228] In yet a further variation of cach of the above embodiments and variations, R s
absent. In a further variation of each of the above embodiments and variations, R ¢ 18
hydrogen. In still a further variation of each of the above embodiments and variations, R ¢ is
halo. In yet a further variation of each of the above embodiments and variations, R¢ is a
substituted or unsubstituted (C,.3)alkyl. In another variation of each of the above
embodiments and variations, Ri¢ is methyl.

[0229] In a further variation of each of the above embodiments and variations, R;7 is

hydrogen. In still a further variation of each of the above embodiments and variations, R,7 is
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halo. In another variation of each of the above embodiments and variations, R 7 is fluoro. In
yet a further variation of each of the above embodiments and variations, R;7 is a substituted
or unsubstituted (C.3)alkyl. In another variation of each of the above embodiments and
variations, R,7 is methyl. In one variation of each of the above embodiments and variations
containing R;7, Ry7 is unsubstituted.

[0230] In a further variation of each of the above embodiments and variations, R s is
hydrogen. In still a further variation of each of the above embodiments and variations, Rg is
halo. In another variation of each of the above embodiments and variations, Rz is fluoro. In
yet a further variation of each of the above embodiments and variations, R;s is a substituted
or unsubstituted (C.3)alkyl. In another variation of each of the above embodiments and
variations, R s is methyl. In one variation of cach of the above embodiments and variations
containing Ryg, Rig is unsubstituted.

[0231] In another variation of each of the above embodiments and variations, R is
selected from the group consisting of hydrogen, amino, (C;.j¢)alkylamino, sulfonamido,
(Ci.10)alkyl, halo(Cj.j0)alkyl, hydroxy(C;.jo)alkyl, carbonyl(C,.1o)alkyl,
thiocarbonyl(C,_¢)alkyl, sulfonyl(C,_jp)alkyl, sulfinyl(C,_jp)alkyl, aza(C,_o)alkyl,
(Cr.10)oxaalkyl, (Ci.10)oxoalkyl, imino(C).jo)alkyl, (Cs.12)cycloalkyl(C,.s)alkyl,
hetero(Cs.12)cycloalkyl(Ci.jo)alkyl, aryl(Ci.10)alkyl, hetero(C).10)aryl(Ci.s)alkyl,
(Co.12)bicycloaryl(Cy.s)alkyl, hetero(Cs j2)bicycloaryl(C.s)alkyl, hetero(Cj.jo)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.jz)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.jz)bicycloalkyl,
(Cy.1p)aryl, hetero(Cy.jg)aryl, (Co_j2)bicycloaryl and hetero(C,.15)bicycloaryl, each substituted
or unsubstituted.

[0232] In another variation of each of the above embodiments and variations, Ry is a
substituted or unsubstituted (C;_s)alkyl. In still another variation of each of the above
embodiments and variations, Rjo is methyl. In yet another variation of each of the above
embodiments and variations, R is trifluoromethyl. In a further variation of each of the
above embodiments and variations, R)o is isopropyl. In still a further variation of each of the
above embodiments and variations, R)o is butyl. In yet a further variation of each of the
above embodiments and variations, R, is a substituted or unsubstituted (C;¢)cycloalkyl. In
another variation of each of the above embodiments and variations, Ry is cyclopropyl. In
still another variation of each of the above embodiments and variations, Rj9 is cyclopentyl.
In another variation of each of the above embodiments and variations, Ry9 1s a substituted or

unsubstituted hetero(Cs.j;)cycloalkyl. In another variation of each of the above embodiments
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and variations, Ry is a substituted or unsubstituted (Cs4.12)aryl. In another variation of each of
the above embodiments and variations, Ry is a substituted or unsubstituted hetero(Cs.jo)aryl.
[0233] In yet another variation of each of the above embodiments and variations, Rjo has

the formula

wherein Rj; selected from the group consisting of hydrogen, halo, nitro, cyano, thio,
oxy, hydroxy, carbonyloxy, (C;_j¢)alkoxy, (C4.1)aryloxy, hetero(C,_jp)aryloxy, carbonyl,
oxycarbo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>