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COMPOUNDS AND METHODS FOR KINASE 
MODULATION, AND INDICATIONS 

THEREFOR 

RELATED PATENT APPLICATIONS 

[0001] This application is a divisional application of US. 
patent application Ser. No. 11/960,590, “Compounds and 
Methods for Kinase Modulation, and Indications Therefor”, 
?led Dec. 19, 2007, Which claims priority to US. Provisional 
App. No. 60/ 876,953, entitled “Compounds and Methods for 
Kinase Modulation, and Indications Therefor”, ?led Dec. 21, 
2006, and is related to US. patent application Ser. No. 
11/473,347, entitled “Compounds and Methods for Kinase 
Modulation, and Indications Therefor”, ?led Jun. 21, 2006, 
Which claims the bene?t of US. Provisional App. No. 60/731, 
528, entitled “Compounds and Methods for Kinase Modula 
tion, and Indications Therefor”, ?led Oct. 28, 2005, and US. 
Provisional App. No. 60/692,960, entitled “Compounds and 
Methods for Kinase Modulation, and Indications Therefor”, 
?led Jun. 22, 2005, all of Which are incorporated herein by 
reference in their entireties and for all purposes. 

FIELD OF THE INVENTION 

[0002] The present invention relates to kinases and com 
pounds Which modulate kinases, and uses therefor. Particular 
embodiments contemplate disease indications Which are 
amenable to treatment by modulation of kinase activity by the 
compounds of the present invention. 

BACKGROUND OF THE INVENTION 

[0003] The information provided herein is intended solely 
to assist the understanding of the reader. None of the infor 
mation provided nor references cited is admitted to be prior 
art to the present invention. Each of the references cited 
herein is incorporated in its entirety. 
[0004] Receptor protein kinases regulate key signal trans 
duction cascades that control or are involved in the control of 
a plethora of physiological functions including cellular 
groWth and proliferation, cell differentiation, cellular devel 
opment, cell division, cell adhesion, stress response, short 
range contact-mediated axonal guidance, transcription regu 
lation, aberrant mitogenesis, angiogenesis, abnormal 
endothelial cell-cell or cell-matrix interactions during vascu 
lar development, in?ammation, lymphohematopoietic stem 
cell activity, protective immunity against speci?c bacteria, 
allergic asthma, aberrant tissue-speci?c responses to the acti 
vation of the JNK signal transduction pathWay, cell transfor 
mation, memory, apoptosis, competitive activity-dependent 
synapse modi?cation at the neuromuscular synapse, immu 
nological mediation of disease, and calcium regulation. 
[0005] Speci?c disease states associated With aberrant 
regulation of protein kinases include, for example Without 
limitation, acrocephalo-syndactyl type I, acute myeloid leu 
kemia, AIDS-induced non-Hodgkin’s lymphoma, AlZhe 
imer’s disease, amyotrophic lateral sclerosis, arthritis, 
asthma, atherosclerosis, atopic dermatitis, autoimmune dis 
eases, bacterial infection, bladder cancer, cancer of the breast, 
cancer of the central nervous system, cancer of the colon, 
cancer of the endometrium, cancer of the fallopian tube, 
cancer of the gastrointestinal tract, cancer of the ovary, heart 
failure, chronic myeloid leukemia, colon carcinoma, colorec 
tal cancer, chronic obstructive pulmonary disease (COPD), 
CrouZon Syndrome, diabetes, diabetic nephropathy, emphy 
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sema, endometriosis, epidermoid cancer, ?brotic disorders, 
gastrointestinal stromal tumor (GIST), glomerulonephritis, 
Graves’ disease, head injury, hepatocellular carcinoma, Hir 
schsprung’s disease, human gliomas, immunode?ciency dis 
eases, in?ammatory disorders, ischemic stroke, Jackson 
Weiss syndrome, leiomyosarcoma, leukemias, lupus 
nephritis, malignant melanoma, malignant nephrosclerosis, 
mastocytosis, mast cell tumors, melanoma of the colon, 
MEN2 syndromes, metabolic disorders, migraine, multiple 
sclerosis, myeloproliferative disorders, nephritis, neurode 
generative diseases, neurotraumatic diseases, non small cell 
lung cancer, organ transplant rejection, osteoporosis, pain, 
Parkinson’s disease, Pfeiffer Syndrome, polycystic kidney 
disease, primary lymphoedema, prostate cancer, psoriasis, 
vascular restenosis, rheumatoid arthritis, dermal and tissue 
scarring, selective T-cell defect (STD), severe combined 
immunode?ciency (SCID), small cell lung cancer, spinal 
cord injury, squamous cell carcinoma, systemic lupus erythe 
matosis, testicular cancer, thrombotic microangiopathy syn 
dromes, Wegener’s granulomatosis, X-linked agammaglobu 
linemia, viral infection, diabetic retinopathy, alopecia, 
erectile dysfunction, macular degeneration, chronic lympho 
cytic leukemia (CLL), myelodysplastic syndrome (MDS), 
neuro?bromatosis, and tuberous sclerosis. 

[0006] This application is related to the folloWing pub 
lished patent applications: WO 2004024895, US 
20040142864, WO 2004078923, US 20050170431, WO 
2005028624, US 20050164300, and WO 2005062795, each 
of Which are hereby incorporated by reference herein in their 
entireties including all speci?cations, ?gures, and tables, and 
for all purposes. 

SUMMARY OF THE INVENTION 

[0007] Compounds are contemplated that are active on pro 
tein kinases in general, including, but not limited to, Abl, 
Akt1,Akt2,Akt3,ALK,Alk5,A-Raf, B-Raf, Brk, Btk, Cdk2, 
CDK4, CDK5, CDK6, CHKl, c-Raf-1, Csk, EGFR, EphA1, 
EphA2, EphB2, EphB4, Erk2, Fak, FGFR1, FGFR2, FGFR3, 
FGFR4, Flt1, Flt3, Flt4, Fms, Frk, Fyn, Gsk3a, Gsk3[3, HCK, 
Her2/Erbb2, Her4/Erbb4, IGF1R, IKK beta, Irak4, Itk, Jakl, 
Jak2, Jak3, Jnkl, Jnk2, Jnk3, Kdr, Kit, Lck, Lyn, MAP2K1, 
MAP2K2, MAP4K4, MAPKAPK2, Met, Mnkl, MLKl, 
p38, PDGFRA, PDGFRB, PDPKl, Pim1, Pim2, Pim3, PKC 
alpha, PKC beta, PKC theta, Plk1, Pyk2, Ret, ROCKl, 
ROCK2, Ron, Src, Stk6, Syk, TEC, Tie2, TrkA, TrkB, Yes, 
and/or Zap70, including any mutations of these kinases. In 
some aspects, the compounds are active on protein kinases 
including A-Raf, B-Raf and/or c-Raf-1, including any muta 
tions thereof. In some aspects, compounds are of Formula I, 
Formula II, or Formula III, as described beloW. 

[0008] Also contemplated in accordance With the present 
invention are methods for the use of the above-described 
compounds in treating diseases and conditions associated 
With regulation of the activity of the above-described kinases. 
Thus, the use of compounds for therapeutic methods involv 
ing modulation of protein kinases are provided, as Well as 
compounds that can be used for therapeutic methods involv 
ing modulation of protein kinases. 
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[0009] In some embodiments, compounds have the struc- iS(O)2NR5R4, iNR5C(O)R4, iNR5C(S)R4, 
ture according to the following Formula I: iNR5S(O)2R4, iNR5C(O)NH2, iNR5C(O)NR5R4, 

iNR5C(S)NH2, iNR5C(S)NR5R4, iNRS S(O)2NH2, 
iNR5S(O)2NR5R4, iS(O)R4, or iS(O)2R4, option 
ally substituted cycloalkyl, optionally substituted het 
erocycloalkyl, optionally substituted aryl, and option 
ally substituted heteroaryl; and 

R2 [0015] R5 is selected from the group consisting of hydro 
gen and optionally substituted loWer alkyl, provided, 
hoWever, the compound is not 

Formula I 

all salts, prodrugs, tautomers and isomers thereof, 
[0010] Wherein: 

[0011] R1 is selected from the group consisting of hydro 
gen, halogen, optionally substituted loWer alkyl, option 
ally substituted loWer alkenyl, optionally substituted 
loWer alkynyl, optionally substituted cycloalkyl, option 
ally substituted heterocycloalkyl, optionally substituted 
aryl, optionally substituted heteroaryl, iOH, iNHZ, 
%N, iNOz, iC(O)OH, iS(O)2NH2, %(O)NH2, 
%(S)NH2, iNHC(O)NH2, iNHC(S)NH2, iNHS 
(O)2NH2, iOR4, iSR“, iNRSR“, %(O)R4, %(S) 
R4, iC(O)OR4, iC(O)NR5R4, %(S)NR5R4, 
is (O)2NR5R4, iNRS C(O)R4, iNRS C(S)R4, 
iNR5S(O)2R4, iNR5C(O)NH2, iNR5C(O)NR5R4, 
iNR5C(S)NH2, iNR5C(S)NR5R4, iNRS S(O)2NH2, 
iNRS S(O)2NR5R4, iS(O)R4, and iS(O)2R4; 

[0012] R2 is selected from the group consisting of halo 
gen, optionally substituted loWer alkyl, optionally sub 
stituted loWer alkenyl, optionally substituted loWer alky 
nyl, optionally substituted cycloalkyl, optionally 
substituted heterocycloalkyl, optionally substituted I 
aryl, optionally substituted heteroaryl, iOH, iNH2, 
%N, iNOz, iC(O)OH, iS(O)2NH2, %(O)NH2, 
%(S)NH2, iNHC(O)NH2, iNHC(S)NH2, iNHS 
(O)2NH2, iOR4, iSR“, iNRSR“, %(O)R4, %(S) 
R4, iC(O)OR4, iC(O)NR5R4, %(S)NR5R4, 
iS(O)2NR5R4, iNR5C(O)R4, iNR5C(S)R4, 
iNRS S(O)2R4, iNR5C(O)NH2, iNRS C(O)NR5R4, 
iNR5C(S)NH2, iNR5C(S)NR5R4, iNRS S(O)2NH2, 
iNRS S(O)2NR5R4, iS(O)R4, and iS(O)2R4; 

[0013] R3 is selected from the group consisting of hydro 
gen, ?uoro and chloro; 

[0014] R4 is selected from the group consisting of O 
optionally substituted loWer alkyl, optionally substi 
tuted loWer alkenyl, provided, hoWever, that When R4 is Cl (6 
optionally substituted loWer alkenyl, no alkene carbon / I \ F 

CF3, 

(O)2NR5R4, iS(O)R4, or iS(O)2R4, optionally O 
substituted loWer alkynyl, provided, hoWever, that When Cl / HN_Q CF 
R4 is optionally substituted loWer alkynyl, no alkyne I \ F 3’ 
carbon thereof is bound to N, S, 0, 8(0), S(O)2, C(O) or \ N 0 
C(S) of iOR“, iSR“, iNRSR“, iC(O)R4, iC(S) N H 
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2R7, iNR8C(O)NH2, iNR8C(O)NR8R7, iNR8C(S)NH2, 
iNR8C(S)NR8R7, iNR8S(O)2NH2, iNR8S(O)2NR8R7, 
iS(O)R7, and iS(O)2R7, wherein lower alkyl is optionally 
substituted With one or more substituents selected from the 

group consisting of ?uoro, ‘0R7, iNR8R7, cycloalkyl, 
heterocycloalkyl, aryl, and heteroaryl, Wherein cycloalkyl, 
heterocycloalkyl, aryl, and heteroaryl as R2“ or as substitu 
ents of loWer alkyl are optionally substituted With one or more 

substituents selected from the group consisting of iOH, 
iNHz, 4CN, iNOz, iS(O)2NH2, 4C(O)NH2, ‘0R9, 
iSR9, iNRsRg, iNR8C(O)R9, iNR8S(O)2R9, iS(O) 
2R9, iS(O)2NR8R9, 4C(O)R9, iC(O)NR8R9, halogen, 
loWer alkyl, ?uoro substituted loWer alkyl, and cycloalky 
lamino; Wherein R7 is selected from the group consisting of 
loWer alkyl, cycloalkyl, heterocycloalkyl, aryl and heteroaryl, 
Wherein loWer alkyl is optionally sub stitutedWith one or more 
substituents selected from the group consisting of ?uoro, 
loWer alkoxy, ?uoro substituted loWer alkoxy, loWer alky 
lthio, ?uoro substituted loWer alkylthio, mono-alkylamino, 
di-alkylamino, cycloalkyl, heterocycloalkyl, aryl, and het 
eroaryl, Wherein cycloalkyl, heterocycloalkyl, aryl, and het 
eroaryl as R7 or as substituents of loWer alkyl are optionally 
substituted With one or more substituents selected from the 

group consisting of 40H, iNHZ, 4CN, iNOZ, iS(O) 
2NH2, iC(O)NH2, ‘0R9, iSR9, iNRsRg, iNR8C(O) 
R9, iNR8S(O)2R9, iS(O)2R9, iS(O)2NR8R9, 4C(O)R9, 
iC(O)NR8R9, halogen, loWer alkyl, ?uoro substituted loWer 
alkyl, and cycloalkylamino; R8 at each occurrence is indepen 
dently hydrogen or loWer alkyl; and R9 at each occurrence is 
independently selected from the group consisting of loWer 
alkyl, heterocycloalkyl and heteroaryl, Wherein loWer alkyl is 
optionally substituted With one or more substituents selected 
from the group consisting of ?uoro, loWer alkoxy, ?uoro 
substituted loWer alkoxy, loWer alkylthio, ?uoro substituted 
loWer alkylthio, mono-alkylamino, di-alkylamino, and 
cycloalkylamino; and heterocycloalkyl and heteroaryl are 
optionally substituted With one or more substituents selected 
from the group consisting of halogen, 4CN, loWer alkyl, 
?uoro substituted loWer alkyl, loWer alkoxy and ?uoro sub 
stituted loWer alkoxy. 
[0048] In some embodiments of compounds of Formula II, 
R1 is selected from the group consisting of hydrogen, 4CN, 
iOR7, iSR7, iNR8R7, iNR8C(O)R7, iNR8S(O)2R7, 
iC(O)NR8R7, iC(O)R7, iS(O)2NR8R7, iS(O)R7, 
iS(O)2R7, halogen, loWer alkyl, cycloalkyl, heterocy 
cloalkyl, aryl and heteroaryl, Wherein loWer alkyl is option 
ally substituted With one or more substituents selected from 
the group consisting of ?uoro, loWer alkoxy, ?uoro substi 
tuted loWer alkoxy, loWer alkylthio, ?uoro substituted loWer 
alkylthio, mono-alkylamino, di-alkylamino, cycloalkyl, het 
erocycloalkyl, aryl, and heteroaryl, Wherein cycloalkyl, het 
erocycloalkyl, aryl, and heteroaryl as R1 or as substituents of 
loWer alkyl are optionally substituted With one or more sub 
stituents selected from the group consisting of iOH, iNHZ, 
iCN, iNOz, iS(O)2NH2, %(O)NH2, ADR9, iSR9, 
iNRsRg, iNR8C(O)R9, iNR8S(O)2R9, iS(O)2R9, 
iS(O)2NR8R9, iC(O)R9, 4C(O)NR8R9, halogen, loWer 
alkyl, ?uoro substituted loWer alkyl, and cycloalkylamino; 
and R2“ is selected from the group consisting of iCN, 
iOR7, iSR7, iNR8R7, iNR8C(O)R7, iNR8S(O)2R7, 
iC(O)NR8R7, iC(O)R7, iS(O)2NR8R7, iS(O)R7, 
iS(O)2R7, halogen, loWer alkyl, cycloalkyl, heterocy 
cloalkyl, aryl and heteroaryl, Wherein loWer alkyl is option 
ally substituted With one or more substituents selected from 
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the group consisting of ?uoro, loWer alkoxy, ?uoro substi 
tuted loWer alkoxy, loWer alkylthio, ?uoro substituted loWer 
alkylthio, mono-alkylamino, di-alkylamino, cycloalkyl, het 
erocycloalkyl, aryl, and heteroaryl, and Wherein cycloalkyl, 
heterocycloalkyl, aryl, and heteroaryl as R2“ or as a substitu 
ent of loWer alkyl are optionally substituted With one or more 
substituents selected from the group consisting of iOH, 
iNHz, iCN, iNOZ, iS(O)2NH2, iC(O)NH2, ADR9, 
iSR9, iNRsRg, iNR8C(O)R9, iNR8S(O)2R9, iS(O) 
2R9, iS(O)2NR8R9, iC(O)R9, %(O)NR8R9, halogen, 
loWer alkyl, ?uoro substituted loWer alkyl, and cycloalky 
lamino; Wherein R7, R8 and R9 are as de?ned for paragraph 
[001 1]. 
[0049] In some embodiments of compounds of Formula II, 
R1 is hydrogen, 4CN, iNR8R7, iOR7, iS(O)2R7, ?uoro, 
chloro, loWer alkyl, ?uoro substituted loWer alkyl, cycloalkyl, 
heterocycloalkyl, aryl or heteroaryl, Wherein cycloalkyl, het 
erocycloalkyl, aryl or heteroaryl are optionally substituted 
With one or more substituents selected from the group con 

sisting of halogen, loWer alkyl, ?uoro substituted loWer alkyl, 
iNR8R7, iOR7 and iS(O)2R7, and R2“ is iCN, ?uoro, 
chloro, loWer alkyl, ?uoro substituted loWer alkyl, iNR8R7, 
4OR7 or iS(O)2R7; Wherein R7 and R8 are as de?ned in 
paragraph [0011]. 
[0050] In some embodiments of compounds of Formula II, 
R1 is hydrogen, iCN, ?uoro, chloro, loWer alkyl, ?uoro 
substituted loWer alkyl, loWer alkoxy, ?uoro substituted loWer 
alkoxy, loWer alkoxy substituted C2_6 alkoxy, aryl or het 
eroaryl, Wherein aryl or heteroaryl are optionally substituted 
With one or more substituents selected from the group con 

sisting of ?uoro, chloro, loWer alkyl, ?uoro substituted loWer 
alkyl, loWer alkoxy, ?uoro substituted loWer alkoxy, mono 
alkylamino, di-alkylamino, and cycloalkylamino, and R2“ is 
4CN, ?uoro, chloro, loWer alkyl, ?uoro substituted loWer 
alkyl, loWer alkoxy, ?uoro substituted loWer alkoxy, mono 
alkylamino, di-alkylamino, or cycloalkylamino. 
[0051] In one embodiment of compounds of Formula II, the 
compound is selected from the group consisting of: 
[0052] 3-[3-(5-Chloro-1H-pyrrolo[2,3-b]pyridine-3-car 

bonyl) -2,4-di?uoro -phenylsulfamoyl] -benZoic acid 
(P-0004), 

[0053] N-[3-(5-Chloro-1H-pyrrolo[2,3-b]pyridine-3-car 
bonyl) -2,4-di?uoro -phenyl] -3 -di?uoromethoXy-benZene 
sulfonamide (P-0016), 

[0054] 3-Di?uoromethoXy-N-{2,4-di?uoro-3-[5-(5-me 
thyl-1H-imidaZol-2-yl)-1H-pyrrolo[2,3 -b]pyridine-3 -car 
bonyl]-phenyl}-benZenesulfonamide (P-0024) and 

all salts, prodrugs, tautomers, and isomers thereof. 
[0055] In some embodiments, compounds have the struc 
ture according to the folloWing Formula III: 

Formula III 

all salts, prodrugs, tautomers and isomers thereof, 
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[0056] wherein: 
-c0ntinued 

d, e m V O r p m, m m e h d e T. mm Mn bu mm mm mp mm mm 06 mm 6 5 Rm W O h 

[0057] R1 and R3 are as de?ned for Formula I; and 

[0058] 
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[0078] In reference to compounds herein, unless clearly 
indicated to the contrary, speci?cation of a compound or 
group of compounds includes pharmaceutically acceptable 
salts of such compound(s), prodrug(s), and all stereoisomers 
thereof. In reference to compositions, kits, methods of use, 
etc. of compounds of Formula I, Formula II, or Formula III 
described herein, it is understood (unless indicated other 
Wise) that a compound of Formula I includes all sub-embodi 
ments thereof, a compound of Formula II includes all sub 
embodiments thereof, and a compound of Formula III 
includes all sub-embodiments thereof. 

[0079] In one aspect, methods are provided for treating a 
protein kinase mediated disease or condition in an animal 
subject, Wherein the method involves administering to the 
subject an effective amount of one or more compounds of 
Formula I, Formula II, or Formula III. The terms “treat,” 
“therapy,” and like terms refer to the administration of mate 
rial, e.g., one or more compound of Formula I, Formula II, or 
Formula III, in an amount effective to prevent, alleviate, or 
ameliorate one or more symptoms of a disease or condition, 
i.e., indication, and/or to prolong the survival of the subject 
being treated. The term “protein kinase mediated disease or 
condition” refers to a disease or condition in Which the bio 
logical function of a protein kinase affects the development, 
course, and/or symptoms of the disease or condition, and/or 
in Which modulation of the protein kinase alters the develop 
ment, course, and/or symptoms of the disease or condition. A 
protein kinase mediated disease or condition includes a dis 
ease or condition for Which modulation provides a therapeu 
tic bene?t, e.g. Wherein treatment With protein kinase inhibi 
tors, including compounds described herein, provides a 
therapeutic bene?t to the subject suffering from or at risk of 
the disease or condition. In one aspect, the method involves 
administering to the subject an effective amount of a com 
pound of Formula I, Formula II, or Formula III in combina 
tion With one or more other therapies for the disease or con 
dition. 

[0080] In one aspect, methods are provided for treating a 
protein kinase mediated disease or condition in an animal 
subject, Wherein the method involves administering to the 
subject an effective amount of any one or more compound of 
Formula I, Formula II, or Formula III. 

[0081] In one aspect, the invention provides methods for 
treating a Raf protein kinase mediated disease or condition in 
an animal subject, Wherein the method involves administer 
ing to the subject an effective amount of one or more com 
pound of Formula I, Formula II, or Formula III. The terms 
“Raf protein kinase mediated disease or condition,” “Raf 
mediated disease or condition,” and the like refer to a disease 
or condition in Which the biological function of a Raf kinase, 
including any mutations thereof, affects the development, 
course, and/or symptoms of the disease or condition, and/or 
in Which modulation of the Raf protein kinase alters the 
development, course, and/or symptoms of the disease or con 
dition. The Raf protein kinase includes, but is not limited to, 
A-Raf, A-Raf mutations, B-Raf, mutations of B-Raf, c-Raf-l 
and mutations of c-Raf-l. In some embodiments, the Raf 
protein kinase is B-Raf mutation V600E. In some embodi 
ments, the Raf protein kinase is B-Raf mutation V600E/ 
T5291. In some embodiments, the disease or condition is a 
cancer that is amenable to treatment by an inhibitor of the 
V600E mutant B-Raf. In some embodiments, the disease or 
condition is a cancer that is amenable to treatment by an 
inhibitor of the V600E/T5291 mutant B-Raf. The Raf protein 
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kinase mediated disease or condition includes a disease or 

condition for Which Raf inhibition provides a therapeutic 
bene?t, e. g. Wherein treatment With Raf inhibitors, including 
compounds described herein, provides a therapeutic bene?t 
to the subject suffering from or at risk of the disease or 
condition. In one aspect, the method involves administering 
to the subject an effective amount of a compound of Formula 
I, Formula II, or Formula III in combination With one or more 
other therapies for the disease or condition. Similarly, the 
terms “A-Raf, B-Raf or c-Raf-l protein kinase mediated dis 
ease or condition,” “A-Raf, B-Raf or c-Raf-l mediated dis 
ease or condition,” and the like refer to a disease or condition 
in Which the biological function of an A-Raf, B-Raf or 
c-Raf-l kinase, respectively, including any mutations thereof, 
affects the development, course and/or symptoms of the dis 
ease or condition, and/ or in Which modulation of the A-Raf, 
B-Raf or c-Raf-l protein kinase, respectively, alters the devel 
opment, course, and/or symptoms of the disease or condition. 

[0082] In some embodiments, a compound of Formula I, 
Formula II, or Formula III Will have an IC5O of less than 500 
nm, less than 100 nM, less than 50 nM, less than 20 nM, less 
than 10 nM, less than 5 nM, or less than 1 nM as determined 
in a generally accepted kinase activity assay. In some embodi 
ments, a compound of any of Formula I, Formula II, or For 
mula III Will have an IC5O of less than 500 nm, less than 100 
nM, less than 50 nM, less than 20 nM, less than 10 nM, less 
than 5 nM, or less than 1 nM With respect to at least one kinase 
selected from the group consisting of Abl, Aktl, Akt2, Akt3, 
ALK, Alk5, A-Raf, B-Raf, Brk, Btk, Cdk2, CDK4, CDK5, 
CDK6, CHK1, c-Raf-1,Csk,EGFR, EphA1,EphA2, EphB2, 
EphB4, Erk2, Fak, FGFRl, FGFR2, FGFR3, FGFR4, Flt1, 
Flt3, Flt4, Fms, Frk, Fyn, Gsk30t, Gsk3[3, HCK, Her2/Erbb2, 
Her4/Erbb4, IGFlR, IKK beta, Irak4, Itk, Jakl, Jak2, Jak3, 
Jnkl, Jnk2, Jnk3, Kdr, Kit, Lck, Lyn, MAP2K1, MAP2K2, 
MAP4K4, MAPKAPK2, Met, Mnk1, MLK1, p38, PDG 
FRA, PDGFRB, PDPKl, Piml, Pim2, Pim3, PKC alpha, 
PKC beta, PKC theta, Plkl, Pyk2, Ret, ROCKl, ROCK2, 
Ron, Src, Stk6, Syk, TEC, Tie2, TrkA, TrkB,Yes, and Zap70, 
including any mutations thereof. 
[0083] In some embodiments, a compound of Formula I, 
Formula II, or Formula III Will have an IC5O of less than 500 
nm, less than 100 nM, less than 50 nM, less than 20 nM, less 
than 10 nM, less than 5 nM, or less than 1 nM With respect to 
at least one kinase selected from the group consisting of Abl, 
Akt 1, Akt2, Akt3, ALK, Alk5, A-Raf, B-Raf, Btk, Cdk2, 
CDK4, CDK5, CDK6, CHK1, c-Raf-l, Csk, EGFR, EphAl, 
EphA2, EphB2, EphB4, Erk2, Fak, Fms, Fyn, Gsk30t, Gsk3[3, 
HCK, Her2/Erbb2, Her4/Erbb4, IGFlR, IKK beta, Irak4, Itk, 
Jak1,Jak2, Jak3,Jnk1, Jnk2, Jnk3, Kit, Lck, Lyn, MAP2K1, 
MAP2K2, MAP4K4, MAPKAPK2, Met, Mnk1, MLK1, 
p38, PDPKl, Piml, Pim2, Pim3, PKC alpha, PKC beta, PKC 
theta, Plkl, Pyk2, Ron, Src, Stk6, Syk, TEC, Tie2, TrkA, 
TrkB, Yes, and Zap70, including any mutations thereof. 
[0084] In some embodiments, a compound of Formula I, 
Formula II, or Formula III Will have an IC5O of less than 500 
nm, less than 100 nM, less than 50 nM, less than 20 nM, less 
than 10 nM, less than 5 nM, or less than 1 nM With respect to 
at least one kinase selected from the group consisting of Abl, 
A-Raf, B-Raf, Btk, c-Raf-l, EGFR, EphB2, Erk2, Fak, 
FGFRl, Flt1, Flt3, Flt4, Fms, Irak4, Jnkl, Jnk2, Jnk3, Kdr, 
Kit, Lck, Lyn, MAP2K1, MAPKAP kinase 2, Met, p38, 
PDGFRB, Piml, PKC theta, Pyk2, Ret, Src, Stk6, Yes, and 
Zap70, including any mutations thereof. 
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[0085] In some embodiments, a compound of Formula I, 
Formula II, or Formula III Will have an IC5O of less than 500 
nm, less than 100 nM, less than 50 nM, less than 20 nM, less 
than 10 nM, less than 5 nM, or less than 1 nM With respect to 
at least one kinase selected from the group consisting of Abl, 
A-Raf, B-Raf, Btk, c-Raf-l, EGFR, EphB2, Erk2, Fak, Fms, 
Irak4, Jnkl, Jnk2, Jnk3, Kit, Lck, Lyn, MAP2K1, MAPKAP 
kinase 2, Met, p38, Piml, PKC theta, Pyk2, Src, Stk6, Yes, 
and Zap70, including any mutations thereof. 
[0086] In some embodiments, a compound of Formula I, 
Formula II, or Formula III Will have an IC5O of less than 500 
nm, less than 100 nM, less than 50 nM, less than 20 nM, less 
than 10 nM, less than 5 nM, or less than 1 nM With respect to 
at least one kinase selected from the group consisting of 
A-Raf, B-Raf, B-Raf V600E mutant, B-Raf V600E/T529I 
mutant, c-Raf-l, Fak, FGFRl, FGFR2, FGFR3, FGFR4, 
Jnkl, Jnk2, Jnk3, Lck, Lyn, Met, Piml, Pim2, Pim3, Pyk2, 
Kdr, Src and Ret, including any mutations thereof. 
[0087] In some embodiments, a compound of Formula I, 
Formula II, or Formula III is an inhibitor of a Raf kinase and 
has an IC5O ofless than 500 nm, less than 100 nM, less than 50 
nM, less than 20 nM, less than 10 nM, less than 5 nM, or less 
than 1 nM as determined in a generally accepted Raf kinase 
activity assay. In some embodiments, a compound of Formula 
I, Formula II, or Formula III Will have an IC5O of less than 500 
nm, less than 100 nM, less than 50 nM, less than 20 nM, less 
than 10 nM, less than 5 nM, or less than 1 nM With respect to 
B-Raf, c-Raf-l, B-Raf V600E mutant, or B-Raf V600E/ 
T5291 mutant. In some embodiments, a compound of For 
mula I, Formula II, or Formula III Will selectively inhibit one 
Raf kinase relative to one or more other Raf kinases. In some 

embodiments, the compound of Formula I, Formula II, or 
Formula III Will selectively inhibit a mutation of the Raf 
kinase relative to the Wild type kinase, for example B-Raf 
V600E mutant relative to Wild type B-Raf. 
[0088] Further to any of the above mentioned embodi 
ments, a compound Will also inhibit the effects of a mutation 
of the kinase, including, but not limited to, a mutation that is 
related to a disease state, such as a cancer. For example, B-Raf 
V600E mutant is present in a high percentage of some can 
cers, such as melanoma, and compounds Will inhibit the 
kinase activity of this mutant. 
[0089] Further to any of the above embodiments, a com 
pound may selectively inhibit one kinase relative to one or 
more other kinases, Where preferably inhibition is selective 
With respect to any of the other kinases, Whether a kinase 
discussed herein, or other kinases. In some embodiments, the 
compound may selectively inhibit the effects of a mutation of 
the kinase relative to the Wild type kinase, for example B-Raf 
V600E mutant relative to Wild type B-Raf. In some embodi 
ments, the compound may selectively inhibit Fms relative to 
Kit. Selective inhibition of one kinase relative to another is 
such that the IC5O for the one kinase may be at least about 
2-fold, also 5-fold, also 10-fold, also 20-fold, also 50-fold, or 
at least about 100-fold less than the IC5O for any of the other 
kinases as determined in a generally accepted kinase activity 
assay. 
[0090] In another aspect, compositions are provided that 
include a therapeutically effective amount of one or more 
compound of Formula I, Formula II, or Formula III and at 
least one pharmaceutically acceptable carrier, excipient, and/ 
or diluent, including combinations of any tWo or more com 
pounds of Formula I, Formula II or Formula III. The compo 
sition can further include a plurality of different 
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pharmacologically active compounds, Which can include a 
plurality of compounds of Formula I, Formula II, or Formula 
III. In another aspect, the composition can include one or 
more compounds of Formula I, Formula II, or Formula III 
along With one or more compounds that are therapeutically 
effective for the same disease indication. In one aspect, the 
composition includes one or more compounds of Formula I, 
Formula II, or Formula III along With one or more compounds 
that are therapeutically effective for the same disease indica 
tion, Wherein the compounds have a synergistic effect on the 
disease indication. In one aspect, the composition includes 
one or more compounds of Formula I, Formula II, or Formula 
III effective in treating a cancer and one or more other com 

pounds that are effective in treating the cancer, further 
Wherein the compounds are synergistically effective in treat 
ing the cancer. 

[0091] In another aspect, methods are provided for modu 
lating the activity of a protein kinase selected from the group 
consisting of Abl, Aktl, Akt2, Akt3, ALK, Alk5, A-Raf, 
B-Raf, Brk, Btk, Cdk2, CDK4, CDK5, CDK6, CHK1, c-Raf 
1, Csk, EGFR, EphAl, EphA2, EphB2, EphB4, Erk2, Fak, 
FGFRl, FGFR2, FGFR3, FGFR4, Flt1, Flt3, Flt4, Fms, Frk, 
Fyn, Gsk30t, Gsk3[3, HCK, Her2/Erbb2, Her4/Erbb4, IGFlR, 
IKK beta, Irak4, Itk, Jakl, Jak2, Jak3, Inkl, Jnk2, Jnk3, Kdr, 
Kit, Lck, Lyn, MAP2K1, MAP2K2, MAP4K4, MAP 
KAPK2, Met, Mnkl, MLK1, p38, PDGFRA, PDGFRB, 
PDPKl, Piml, Pim2, Pim3, PKC alpha, PKC beta, PKC 
theta, Plkl, Pyk2, Ret, ROCKl, ROCK2, Ron, Src, Stk6, Syk, 
TEC, Tie2, TrkA, TrkB, Yes, and Zap70 by contacting the 
protein kinase With an effective amount of one or more com 
pound of Formula I, Formula II, or Formula III. 

[0092] In another aspect, methods are provided for treating 
a protein kinase mediated disease or condition in an animal 
subject, Wherein the method involves administering to the 
subject an effective amount of a composition including one or 
more compound of Formula I, Formula II, or Formula III. 

[0093] In one aspect, methods are provided for treating a 
disease or condition mediated by a protein kinase selected 
from the group consisting of Abl, Akt 1, Akt2, Akt3, ALK, 
Alk5, A-Raf, B-Raf, Btk, Cdk2, CDK4, CDK5, CDK6, 
CHK1, c-Raf-l, Csk, EGFR, EphAl, EphA2, EphB2, 
EphB4, Erk2, Fak, FGFRl, FGFR2, FGFR3, FGFR4, Flt1, 
Flt3, Flt4, Fms, Fyn, Gsk30t, Gsk3[3, HCK, Her2/Erbb2, 
Her4/Erbb4, IGFlR, IKK beta, Irak4, Itk, Jakl, Jak2, Jak3, 
Jnkl, Jnk2, Jnk3, Kdr, Kit, Lck, Lyn, MAP2K1, MAP2K2, 
MAP4K4, MAPKAPK2, Met, Mnkl, MLK1, p38, PDG 
FRA, PDGFRB, PDPKl, Piml, Pim2, Pim3, PKC alpha, 
PKC beta, PKC theta, Plkl, Pyk2, Ret, ROCKl, ROCK2, 
Ron, Src, Stk6, Syk, TEC, Tie2, TrkA, TrkB,Yes, and Zap70 
by administering to the subject an effective amount of a 
composition including one or more compound of Formula I, 
Formula II, or Formula III. 

[0094] In one aspect, the invention provides methods for 
treating a disease or condition mediated by a protein kinase 
selected from the group consisting of Abl, Akt 1,Akt2, Akt3, 
ALK, Alk5, A-Raf, B-Raf, Btk, Cdk2, CDK4, CDK5, CDK6, 
CHK1, c-Raf-l, Csk, EGFR, EphAl, EphA2, EphB2, 
EphB4, Erk2, Fak, Fms, Fyn, Gsk30t, Gsk3[3, HCK, Her2/ 
Erbb2, Her4/Erbb4, IGFlR, IKK beta, Irak4, Itk, Jakl, Jak2, 
Jak3, Jnkl, Jnk2, Jnk3, Kit, Lck, Lyn, MAP2K1, MAP2K2, 
MAP4K4, MAPKAPK2, Met, Mnkl, MLK1, p38, PDPKl, 
Piml, Pim2, Pim3, PKC alpha, PKC beta, PKC theta, Plkl, 
Pyk2, Ron, Src, Stk6, Syk, TEC, Tie2, TrkA, TrkB,Yes, and 
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Zap70 by administering to the subject an effective amount of 
a composition including one or more compound of Formula I, 
Formula II, or Formula III. 
[0095] In one aspect, the invention provides methods for 
treating a disease or condition mediated by a protein kinase 
selected from the group consisting of Abl, A-Raf, B-Raf, Btk, 
c-Raf-l, EGFR, EphB2, Erk2, Fak, FGFRl, Flt1, Flt3, Flt4, 
Fms, Irak4, Inkl, Jnk2, Jnk3, Kdr, Kit, Lck, Lyn, MAP2K1, 
MAPKAPK2, Met, p38, PDGFRB, Piml, PKC theta, Pyk2, 
Ret, Src, Stk6, Yes, and Zap70 by administering to the subject 
an effective amount of a composition including one or more 
compound of Formula I, Formula II, or Formula III. 
[0096] In one aspect, the invention provides methods for 
treating a disease or condition mediated by a protein kinase 
selected from the group consisting of Abl, A-Raf, B-Raf, Btk, 
c-Raf-l, EGFR, EphB2, Erk2, Fak, Fms, Irak4, Jnkl, Jnk2, 
Jnk3, Kit, Lck, Lyn, MAP2K1, MAPKAPK2, Met, p38, 
Piml, PKC theta, Pyk2, Src, Stk6, Yes, and Zap70 by admin 
istering to the subject an effective amount of a composition 
including one or more compound of Formula I, Formula II, or 
Formula III. 
[0097] In one aspect, the invention provides methods for 
treating a disease or condition mediated by a protein kinase 
selected from the group consisting of A-Raf, B-Raf, B-Raf 
V600E mutant, B-Raf V600E/T529I mutant, c-Raf-l, Fak, 
FGFRl, FGFR2, FGFR3, FGFR4, Jnkl, Jnk2, Jnk3, Lck, 
Lyn, Met, Piml, Pim2, Pim3, Pyk2, Kdr, Src and Ret by 
administering to the subject an effective amount of a compo 
sition including one or more compound of Formula I, For 
mula II, or Formula III. 

[0098] In one aspect, the invention provides methods for 
treating a disease or condition mediated by A-Raf, B-Raf, 
c-Raf-l, B-Raf V600E mutant, or B-Raf V600E/T529I 
mutant by administering to the subject an effective amount of 
a composition including one or more compound of Formula I, 
Formula II or Formula III. In one aspect, the invention pro 
vides methods for treating a disease or condition mediated by 
A-Raf, B-Raf, c-Raf-l, B-Raf V600E mutant, or B-Raf 
V600E/T5291 mutant by administering to the subject an 
effective amount of a composition including one or more 
compound of Formula I, Formula II, or Formula III in com 
bination With one or more other suitable therapies for treating 
the disease. In one aspect, the invention provides methods for 
treating a cancer mediated by B-RafV600E mutant or B-Raf 
V600E/T5291 mutant by administering to the subject an 
effective amount of a composition including one or more 
compound of Formula I, Formula II, or Formula III in com 
bination With one or more suitable anticancer therapies, such 
as one or more chemotherapeutic drugs. 

[0099] In one aspect, the invention provides a method of 
treating a cancer by administering to the subject an effective 
amount of a composition including one or more compound of 
Formula I, Formula II, or Formula III, in combination With 
one or more other therapies or medical procedures effective in 
treating the cancer. Other therapies or medical procedures 
include suitable anticancer therapy (e.g. drug therapy, vac 
cine therapy, gene therapy, photodynamic therapy) or medical 
procedure (e.g. surgery, radiation treatment, hypertherrnia 
heating, bone marroW or stem cell transplant). In one aspect, 
the one or more suitable anticancer therapies or medical pro 
cedures is selected from treatment With a chemotherapeutic 
agent (e.g. chemotherapeutic drug), radiation treatment (eg 
X-ray, y-ray, or electron, proton, neutron, or a particle beam), 
hypertherrnia heating (e.g. microWave, ultrasound, radiofre 
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quency ablation), Vaccine therapy (e.g. AFP gene hepatocel 
lular carcinoma vaccine, AFP adenoviral vector vaccine, 
AG-858, allogeneic GM-CSF-secretion breast cancer vac 
cine, dendritic cell peptide vaccines), gene therapy (e.g. 
Ad5CMV-p53 vector, adenovector encoding MDA7, aden 
ovirus 5-tumor necrosis factor alpha), photodynamic therapy 
(e.g. aminolevulinic acid, motexa?n lutetium), surgery, or 
bone marroW and stem cell transplantation. 

[0100] In a preferred embodiment, the invention provides a 
method of treating a cancer by administering to the subject an 
effective amount of a composition including one or more 
compound of Formula I, Formula II, or Formula III, in com 
bination With one or more suitable chemotherapeutic agents. 
In one aspect, the one or more suitable chemotherapeutic 
agents is selected from an alkylating agent, including, but not 
limited to, adoZelesin, altretamine, biZelesin, busulfan, car 
boplatin, carboquone, carmustine, chlorambucil, cisplatin, 
cyclophosphamide, dacarbaZine, estramustine, fotemustine, 
hepsulfam, ifosfamide, improsulfan, irofulven, lomustine, 
mechlorethamine, melphalan, oxaliplatin, piposulfan, 
semustine, streptoZocin, temoZolomide, thiotepa, and treo 
sulfan; an antibiotic, including, but not limited to, bleomycin, 
dactinomycin, daunorubicin, doxorubicin, epirubicin, idaru 
bicin, menogaril, mitomycin, mitoxantrone, neocarZinosta 
tin, pentostatin, andplicamycin; an antimetabolite, including, 
but not limited to, aZacitidine, capecitabine, cladribine, clo 
farabine, cytarabine, decitabine, ?oxuridine, ?udarabine, 
5-?uorouracil, ftorafur, gemcitabine, hydroxyurea, mercap 
topurine, methotrexate, nelarabine, pemetrexed, raltitrexed, 
thioguanine, and trimetrexate; an immunotherapy, including, 
but not limited to, alemtuZumab, bevaciZumab, cetuximab, 
galiximab, gemtuZumab, panitumumab, pertuZumab, ritux 
imab, tositumomab, trastuZumab, and 90 Y ibritumomab 
tiuxetan; a hormone or hormone antagonist, including, but not 
limited to, anastroZole, androgens, buserelin, diethylstil 
bestrol, exemestane, ?utamide, fulvestrant, goserelin, idox 
ifene, letroZole, leuprolide, magestrol, raloxifene, tamoxifen, 
and toremifene; a taxane, including, but not limited to, 
DJ-927, docetaxel, TPI 287, paclitaxel and DHA-paclitaxel; a 
retinoid, including, but not limited to, alitretinoin, bexaro 
tene, fenretinide, isotretinoin, and tretinoin; an alkaloid, 
including, but not limited to, etoposide, homoharringtonine, 
teniposide, vinblastine, vincristine, vindesine, and vinorel 
bine; an antiangiogenic agent, including, but not limited to, 
AE-941 (GW786034, Neovastat), ABT-510, 2-methox 
yestradiol, lenalidomide, and thalidomide; a topoisomerase 
inhibitor, including, but not limited to, amsacrine, edotecarin, 
exatecan, irinotecan (also active metabolite SN-38 (7-ethyl 
10-hydroxy-camptothecin)), rubitecan, topotecan, and 
9-aminocamptothecin; a kinase inhibitor, including, but not 
limited to, erlotinib, ge?tinib, ?avopiridol, imatinib mesylate, 
lapatinib, sorafenib, sunitinib malate, ABE-788, AG-013736, 
AMG 706, AMN1O7, EMS-354825, EMS-599626, UCN-Ol 
(7-hydroxystaurosporine), and vatalanib; a targeted signal 
transduction inhibitor including, but not limited to bor‘t 
eZomib, geldanamycin, and rapamycin; a biological response 
modi?er, including, but not limited to, imiquimod, interferon 
ot, and interleukin-2; and other chemotherapeutics, including, 
but not limited to 3-AP (3-amino-2-carboxyaldehyde thi 
osemicarbaZone), aminoglutethimide, asparaginase, bryosta 
tin-1, cilengitide, E7389, ixabepilone, procarbaZine, sulin 
dac, temsirolimus, tipifarnib. Preferably, the method of 
treating a cancer involves administering to the subject an 
effective amount of a composition including one or more 
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compound of Formula I, Formula II, or Formula III in com 
bination With a chemotherapeutic agent selected from 5-?uo 
rouracil, carboplatin, dacarbaZine, ge?tinib, oxaliplatin, 
paclitaxel, SN-38, temoZolomide, vinblastine, bevaciZumab, 
cetuximab, or erlotinib. 

[0101] In another aspect, the invention provides a method 
of treating or prophylaxis of a disease or condition in a mam 
mal, by administering to the mammal a therapeutically effec 
tive amount of one or more compound of Formula I, Formula 
II, or Formula III, a prodrug of such compound, or a pharma 
ceutically acceptable salt of such compound or prodrug. The 
compound can be alone or can be part of a composition. In 
another aspect, the invention provides a method of treating or 
prophylaxis of a disease or condition in a mammal, by admin 
istering to the mammal a therapeutically effective amount of 
one or more compound of Formula I, Formula II, or Formula 
III, a prodrug of such compound, or a pharmaceutically 
acceptable salt of such compound or prodrug in combination 
With one or more other suitable therapies for the disease or 
condition. 

[0102] In a related aspect, the invention provides kits that 
include a composition as described herein. In some embodi 
ments, the composition is packaged, e.g., in a vial, bottle, 
?ask, Which may be further packaged, e.g., Within a box, 
envelope, or bag; the composition is approved by the Us. 
Food and Drug Administration or similar regulatory agency 
for administration to a mammal, e. g., a human; the composi 
tion is approved for administration to a mammal, e.g., a 
human, for a protein kinase mediated disease or condition; the 
invention kit includes Written instructions for use and/or other 
indication that the composition is suitable or approved for 
administration to a mammal, e.g., a human, for a protein 
kinase-mediated disease or condition; and the composition is 
packaged in unit dose or single dose form, e.g., single dose 
pills, capsules, or the like. 
[0103] In aspects involving treatment or prophylaxis of a 
disease or condition With the compounds of Formula I, For 
mula II, or Formula III, the disease or condition is, for 
example Without limitation, neurologic diseases, including, 
but not limited to, cerebrovascular ischemia, multi-infarct 
dementia, head injury, spinal cord injury, AlZheimer’s disease 
(AD), Parkinson’s disease, amyotrophic lateral sclerosis, 
dementia, senile chorea, and Huntington’s disease; neoplastic 
diseases and associated complications, including, but not lim 
ited to, chemotherapy-induced hypoxia, gastrointestinal stro 
mal tumors (GISTs), prostate tumors, mast cell tumors (in 
cluding canine mast cell tumors), acute myeloid 
myelo?brosis, leukemia, acute lymphocytic leukemia, 
chronic myeloid leukemia, chronic lymphocytic leukemia, 
multiple myeloma, melanoma, mastocytosis, gliomas, glio 
blastoma, astrocytoma, neuroblastoma, sarcomas (e. g. sarco 
mas of neuroectodermal origin, leiomyosarcoma), carcino 
mas (e.g. lung, breast, pancreatic, colon, hepatocellular, 
renal, female genital tract, squamous cell, carcinoma in situ), 
lymphoma (e.g. histiocytic lymphoma, non-Hodgkin’s lym 
phoma), MEN2 syndromes, neuro?bromatosis (including 
SchWann cell neoplasia), myelodysplastic syndrome, leuke 
mia, tumor angiogenesis, cancers of the thyroid, liver, bone, 
skin, brain, central nervous system, pancreas, lung (e. g. small 
cell lung cancer, non small cell lung cancer), breast, colon, 
bladder, prostate, gastrointestinal tract, endometrium, fallo 
pian tube, testes and ovary, and metastasis of tumors to other 
tissues; pain of neuropathic or in?ammatory origin, includ 
ing, but not limited to, acute pain, chronic pain, bone pain, 

Apr. 21, 2011 

cancer-related pain and migraine; cardiovascular diseases, 
including, but not limited to, heart failure, ischemic stroke, 
cardiac hypertrophy, thrombosis (e.g. thrombotic microangi 
opathy syndromes), atherosclerosis, reperfusion injury and 
ischemia (e.g. cerebrovascular ischemia, liver ischemia); 
in?ammation including, but not limited to, age-related macu 
lar degeneration, rheumatoid arthritis, allergic rhinitis, 
in?ammatory boWel disease (IBD), ulcerative colitis, Crohn’s 
disease, systemic lupus erythematosis, Sjogren’s Syndrome, 
Wegener’s granulomatosis, KaWasaki’s Disease, hemoph 
agocytic syndrome (macrophage activation syndrome), mul 
ticentric reticulohistiocytosis, psoriasis, scleroderma, 
chronic thyroiditis, Grave’s disease, myasthenia gravis, mul 
tiple sclerosis, osteoarthritis, endometriosis, scarring (e.g. 
dermal, tissue), vascular restenosis, ?brotic disorders, hyper 
eosinophilia, CNS in?ammation, pancreatitis, nephritis, 
atopic dermatitis, and hepatitis; immunode?ciency diseases, 
including, but not limited to, severe combined immunode? 
ciency (SCID), organ transplant rejection, and graft versus 
host disease; renal or prostatic diseases, including, but not 
limited to, diabetic nephropathy, polycystic kidney disease, 
nephrosclerosis, glomerulonephritis, interstitial nephritis, 
Lupus nephritis, prostate hyperplasia, chronic renal failure, 
tubular necrosis, diabetes-associated renal complications, 
and renal hypertrophy; metabolic diseases, including, but not 
limited to, type 1 diabetes, type 2 diabetes, metabolic syn 
drome, obesity, hepatic steatosis, insulin resistance, hyperg 
lycemia, lipolysis and obesity; infection, including, but not 
limited to, Helicobacter pylori, Hepatitis and In?uenza 
viruses, fever, and sepsis; pulmonary diseases, including, but 
not limited to, chronic obstructive pulmonary disease 
(COPD), acute respiratory distress syndrome (ARDS), 
asthma, allergy, bronchitis, emphysema, and pulmonary 
?brosis; genetic developmental diseases, including, but not 
limited to, Noonan’s syndrome, CrouZon syndrome, acro 
cephalo-syndactyly type I, Pfeiffer’s syndrome, Jackson 
Weiss syndrome, Costello syndrome, (faciocutaneoskeletal 
syndrome), LEOPARD syndrome, cardio-faciocutaneous 
syndrome (CFC) and neural crest syndrome abnormalities 
causing cardiovascular, skeletal, intestinal, skin, hair and 
endocrine diseases; disorders of bone structure, mineraliZa 
tion and bone reformation and resorption, including, but not 
limited to, osteoporosis, increased risk of fracture, Paget’s 
disease, hypercalcemia, osteomyelitis, peri-prosthetic or 
Wear-debris-mediated osteolysis, and metastatis of cancer to 
bone; Grave’s disease; Hirschsprung’s disease; lymphoe 
dema; selective T-cell defect (STD); X-linked agammaglobu 
linemia; diabetic retinopathy; alopecia; erectile dysfunction; 
tuberous sclerosis, and diseases associated With muscle 
regeneration or degeneration, including, but not limited to, 
sarcopenia, muscular dystrophies (including, but not limited 
to, Duchenne, Becker, Emery-Dreifuss, Limb-Girdle, Facios 
capulohumeral, Myotonic, Oculopharyngeal, Distal and 
Congenital Muscular Dystrophies), motor neuron diseases 
(including, but not limited to, amyotrophic lateral sclerosis, 
infantile progressive spinal muscular atrophy, intermediate 
spinal muscular atrophy, juvenile spinal muscular atrophy, 
spinal bulbar muscular atrophy, and adult spinal muscular 
atrophy), in?ammatory myopathies (including, but not lim 
ited to, dermatomyositis, polymyositis, and inclusion body 
myositis), diseases of the neuromuscular junction (including, 
but not limited to, myasthenia gravis, Lambert-Eaton syn 
drome, and congenital myasthenic syndrome), myopathies 
due to endocrine abnormalities (including, but not limited to, 
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hyperthyroid myopathy and hypothyroid myopathy) diseases 
of peripheral nerve (including, but not limited to, Charcot 
Marie-Tooth disease, Dejerine-Sottas disease, and Frie 
dreich’s ataxia), other myopathies (including, but not limited 
to, myotonia congenita, paramyotonia congenita, central core 
disease, nemaline myopathy, myotubular myopathy, and peri 
odic paralysis), and metabolic diseases of muscle (including, 
but not limited to, phosphorylase de?ciency, acid maltase 
de?ciency, phosphofructokinase de?ciency, debrancher 
enZyme de?ciency, mitochondrial myopathy, camitine de? 
ciency, camitine palmatyl transferase de?ciency, phospho 
glycerate kinase de?ciency, phosphoglycerate mutase de? 
ciency, lactate dehydrogenase de?ciency, and myoadenylate 
deaminase de?ciency). 
[0104] In aspects involving treatment or prophylaxis of a 
disease or condition With the compounds of Formula I, For 
mula II, or Formula III, the invention provides methods for 
treating an A-Raf-mediated, B-Raf-mediated and/ or c-Raf-l - 
mediated disease or condition in an animal subject (eg a 
mammal such as a human, other primates, sports animals, 
animals of commercial interest such as cattle, farm animals 
such as horses, or pets such as dogs and cats), e.g., a disease 
or condition characterized by abnormal A-Raf, B-Raf, and/or 
c-Raf-l activity (eg kinase activity). Invention methods 
involve administering to the subject suffering from or at risk 
of an A-Raf-mediated, B-Raf-mediated and/or c-Raf-l-me 
diated disease or condition an effective amount of compound 
of Formula I, Formula II or Formula III. In one embodiment, 
the A-Raf-mediated, B-Raf-mediated, and/or c-Raf-l-medi 
ated disease is selected from the group consisting of neuro 
logic diseases, including, but not limited to, multi-infarct 
dementia, head injury, spinal cord injury, AlZheimer’s disease 
(AD), Parkinson’s disease; neoplastic diseases including, but 
not limited to, melanoma, glioma, sarcoma, carcinoma (e.g. 
colorectal, lung, breast, pancreatic, thyroid, renal, ovarian), 
lymphoma (e.g. histiocytic lymphoma) neuro?bromatosis, 
acute myeloid leukemia, myelodysplastic syndrome, leuke 
mia, tumor angiogenesis, neuroendocrine tumors such as 
medullary thyroid cancer, carcinoid, small cell lung cancer 
and pheochromocytoma; pain of neuropathic or in?amma 
tory origin, including, but not limited to, acute pain, chronic 
pain, cancer-related pain, and migraine; cardiovascular dis 
eases including, but not limited to, heart failure, ischemic 
stroke, cardiac hypertrophy, thrombosis (e.g. thrombotic 
microangiopathy syndromes), atherosclerosis, and reperfu 
sion injury; in?ammation including, but not limited to, pso 
riasis, arthritis and autoimmune diseases and conditions, 
osteoarthritis, endometriosis, scarring, vascular restenosis, 
?brotic disorders, rheumatoid arthritis, in?ammatory boWel 
disease (IBD); immunode?ciency diseases, including, but not 
limited to, organ transplant rejection, graft versus host dis 
ease; renal or prostatic diseases, including, but not limited to, 
diabetic nephropathy, polycystic kidney disease, nephroscle 
rosis, glomerulonephritis, prostate hyperplasia; metabolic 
disorders, including, but not limited to, obesity; infection, 
including, but not limited to Helicobacler pylori, Hepatitis 
and In?uenza viruses, fever, and sepsis; pulmonary diseases 
including, but not limited to, chronic obstructive pulmonary 
disease (COPD) and acute respiratory distress syndrome 
(ARDS); genetic developmental diseases, including, but not 
limited to, Noonan’s syndrome, Costello syndrome, (facio 
cutaneoskeletal syndrome), LEOPARD syndrome, cardio 
faciocutaneous syndrome (CFC), and neural crest syndrome 
abnormalities causing cardiovascular, skeletal, intestinal, 
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skin, hair and endocrine diseases; and diseases associated 
With muscle regeneration or degeneration, including, but not 
limited to, sarcopenia, muscular dystrophies (including, but 
not limited to, Duchenne, Becker, Emery-Dreifuss, Limb 
Girdle, Facioscapulohumeral, Myotonic, Oculopharyngeal, 
Distal and Congenital Muscular Dystrophies), motor neuron 
diseases (including, but not limited to, amyotrophic lateral 
sclerosis, infantile progressive spinal muscular atrophy, inter 
mediate spinal muscular atrophy, juvenile spinal muscular 
atrophy, spinal bulbar muscular atrophy, and adult spinal 
muscular atrophy), in?ammatory myopathies (including, but 
not limited to, dermatomyositis, polymyositis, and inclusion 
body myositis), diseases of the neuromuscular junction (in 
cluding, but not limited to, myasthenia gravis, Lambert-Eaton 
syndrome, and congenital myasthenic syndrome), myopa 
thies due to endocrine abnormalities (including, but not lim 
ited to, hyperthyroid myopathy and hypothyroid myopathy) 
diseases of peripheral nerve (including, but not limited to, 
Charcot-Marie-Tooth disease, Dejerine-Sottas disease, and 
Friedreich’s ataxia), other myopathies (including, but not 
limited to, myotonia congenita, paramyotonia congenita, 
central core disease, nemaline myopathy, myotubular myopa 
thy, and periodic paralysis), and metabolic diseases of muscle 
(including, but not limited to, phosphorylase de?ciency, acid 
maltase de?ciency, phosphofructokinase de?ciency, 
debrancher enZyme de?ciency, mitochondrial myopathy, car 
nitine de?ciency, carnitine palmatyl transferase de?ciency, 
phosphoglycerate kinase de?ciency, phosphoglycerate 
mutase de?ciency, lactate dehydrogenase de?ciency, and 
myoadenylate deaminase de?ciency). 
[0105] In a related aspect, compounds of Formula I, For 
mula II, or Formula III, can be used in the preparation of a 
medicament for the treatment of an A-Raf-mediated, B-Raf 
mediated or c-Raf-l-mediated disease or condition selected 
from the group consisting of neurologic diseases, including, 
but not limited to, multi-infarct dementia, head injury, spinal 
cord injury, AlZheimer’s disease (AD), Parkinson’s disease; 
neoplastic diseases including, but not limited to, melanoma, 
glioma, sarcoma, carcinoma (e.g. colorectal, lung, breast, 
pancreatic, thyroid, renal, ovarian), lymphoma (e.g. histio 
cytic lymphoma) neuro?bromatosis, acute myeloid leuke 
mia, myelodysplastic syndrome, leukemia, tumor angiogen 
esis, neuroendocrine tumors such as medullary thyroid 
cancer, carcinoid, small cell lung cancer and pheochromocy 
toma; pain of neuropathic or in?ammatory origin, including, 
but not limited to, acute pain, chronic pain, cancer-related 
pain, and migraine; cardiovascular diseases, including, but 
not limited to, heart failure, ischemic stroke, cardiac hyper 
trophy, thrombosis (e.g. thrombotic microangiopathy syn 
dromes), atherosclerosis, and reperfusion injury; in?amma 
tion including, but not limited to, psoriasis, arthritis and 
autoimmune diseases and conditions, osteoarthritis, 
endometriosis, scarring, vascular restenosis, ?brotic disor 
ders, rheumatoid arthritis, in?ammatory boWel disease 
(IBD); immunode?ciency diseases, including, but not limited 
to, organ transplant rejection, graft versus host disease; renal 
or prostatic diseases, including, but not limited to, diabetic 
nephropathy, polycystic kidney disease, nephrosclerosis, 
glomerulonephritis, prostate hyperplasia; metabolic disor 
ders, including, but not limited to, obesity; infection, includ 
ing, but not limited to, Helicobacler pylori, Hepatitis and 
In?uenZa viruses, fever, and sepsis; pulmonary diseases, 
including, but not limited to, chronic obstructive pulmonary 
disease (COPD) and acute respiratory distress syndrome 



US 2011/0092538 A1 

(ARDS); genetic developmental diseases, including, but not 
limited to, Noonan’s syndrome, Costello syndrome, (facio 
cutaneoskeletal syndrome), LEOPARD syndrome, cardio 
faciocutaneous syndrome (CFC), and neural crest syndrome 
abnormalities causing cardiovascular, skeletal, intestinal, 
skin, hair and endocrine diseases; and diseases associated 
With muscle regeneration or degeneration, including, but not 
limited to, sarcopenia, muscular dystrophies (including, but 
not limited to, Duchenne, Becker, Emery-Dreifuss, Limb 
Girdle, Facioscapulohumeral, Myotonic, Oculopharyngeal, 
Distal and Congenital Muscular Dystrophies), motor neuron 
diseases (including, but not limited to, amyotrophic lateral 
sclerosis, infantile progressive spinal muscular atrophy, inter 
mediate spinal muscular atrophy, juvenile spinal muscular 
atrophy, spinal bulbar muscular atrophy, and adult spinal 
muscular atrophy), in?ammatory myopathies (including, but 
not limited to, dermatomyositis, polymyositis, and inclusion 
body myositis), diseases of the neuromuscular junction (in 
cluding, but not limited to, myasthenia gravis, Lambert-Eaton 
syndrome, and congenital myasthenic syndrome), myopa 
thies due to endocrine abnormalities (including, but not lim 
ited to, hyperthyroid myopathy and hypothyroid myopathy) 
diseases of peripheral nerve (including, but not limited to, 
Charcot-Marie-Tooth disease, Dejerine-Sottas disease, and 
Friedreich’s ataxia), other myopathies (including, but not 
limited to, myotonia congenita, paramyotonia congenita, 
central core disease, nemaline myopathy, myotubular myopa 
thy, and periodic paralysis), and metabolic diseases of muscle 
(including, but not limited to, phosphorylase de?ciency, acid 
maltase de?ciency, phosphofructokinase de?ciency, 
debrancher enZyme de?ciency, mitochondrial myopathy, car 
nitine de?ciency, carnitine palmatyl transferase de?ciency, 
phosphoglycerate kinase de?ciency, phosphoglycerate 
mutase de?ciency, lactate dehydrogenase de?ciency, and 
myoadenylate deaminase de?ciency). 
[0106] The compounds of Formula 1, Formula 11, or For 
mula 111 With kinase activity 1C5O less than 10 [1M as deter 
mined in a standard assay described herein can be used to treat 
protein kinase mediated diseases and conditions related to the 
folloWing protein kinases, including any mutations thereof, 
for example Without limitation: 

[0107] Abl, related to chronic myeloid leukemia (CML), 
acute lymphoblastic leukemia (ALL) and acute myelog 
enous leukemia (AML); 

[0108] Aktl, related to gastric, prostate, colorectal, ova 
rian, pancreatic and breast cancer, glioblastoma and leu 
kemia, as Well as schiZophrenia and bipolar disorders, 
and also use in combination With other chemotherapeu 
tic drugs; 

[0109] Akt2, related to hyperglycemia due to peripheral 
insulin resistance and nonsuppressible hepatic glucose 
production accompanied by inadequate compensatory 
hyperinsulinemia, also related to pancreatic, ovarian and 
breast cancer; 

[0110] Akt3, related to melanoma, prostate and breast 
cancer; 

[0111] ALK, related to non-Hodgkin lymphomas such 
as diffuse large B-cell lymphoma and anaplastic large 
cell lymphoma; 

[0112] Alk5, related to pancreatic and biliary cancers, 
and cutaneous T-cell lymphoma; 

[0113] A-Raf, related to neurologic diseases such as 
multi-infarct dementia, head injury, spinal cord injury, 
AlZheimer’s disease (AD), Parkinson’s disease; neo 
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plastic diseases including, but not limited to, melanoma, 
glioma, sarcoma, carcinoma (e.g. colorectal, lung, 
breast, pancreatic, thyroid, renal, ovarian), lymphoma 
(e.g. histiocytic lymphoma), neuro?bromatosis, myelo 
dysplastic syndrome, leukemia, tumor angiogenesis; 
pain of neuropathic or in?ammatory origin, including 
acute pain, chronic pain, cancer-related pain and 
migraine; and diseases associated With muscle regenera 
tion or degeneration, including, but not limited to, vas 
cular restenosis, sarcopenia, muscular dystrophies (in 
cluding, but not limited to, Duchenne, Becker, Emery 
Dreifuss, Limb-Girdle, Facioscapulohumeral, 
Myotonic, Oculopharyngeal, Distal and Congenital 
Muscular Dystrophies), motor neuron diseases (includ 
ing, but not limited to, amyotrophic lateral sclerosis, 
infantile progressive spinal muscular atrophy, interme 
diate spinal muscular atrophy, juvenile spinal muscular 
atrophy, spinal bulbar muscular atrophy, and adult spinal 
muscular atrophy), in?ammatory myopathies (includ 
ing, but not limited to, dermatomyositis, polymyositis, 
and inclusion body myositis), diseases of the neuromus 
cular junction (including, but not limited to, myasthenia 
gravis, Lambert-Eaton syndrome, and congenital myas 
thenic syndrome), myopathies due to endocrine abnor 
malities (including, but not limited to, hyperthyroid 
myopathy and hypothyroid myopathy) diseases of 
peripheral nerve (including, but not limited to, Charcot 
Marie-Tooth disease, Dej erine-Sottas disease, and Frie 
dreich’s ataxia), other myopathies (including, but not 
limited to, myotonia congenita, paramyotonia con 
genita, central core disease, nemaline myopathy, myo 
tubular myopathy, and periodic paralysis), and meta 
bolic diseases of muscle (including, but not limited to, 
phosphorylase de?ciency, acid maltase de?ciency, 
phosphofructokinase de?ciency, debrancher enZyme 
de?ciency, mitochondrial myopathy, carnitine de? 
ciency, carnitine palmatyl transferase de?ciency, phos 
phoglycerate kinase de?ciency, phosphoglycerate 
mutase de?ciency, lactate dehydrogenase de?ciency, 
and myoadenylate deaminase de?ciency). 

[0114] B-Raf or c-Raf-l, related to neurologic diseases, 
including, but not limited to, as multi-infarct dementia, 
head injury, spinal cord injury, AlZheimer’s disease 
(AD), Parkinson’s disease; neoplastic diseases includ 
ing, but not limited to, melanoma, glioma, sarcoma, 
carcinoma (e. g. colorectal, lung, breast, pancreatic, thy 
roid, renal, ovarian), lymphoma (e.g. histiocytic lym 
phoma) neuro?bromatosis, acute myeloid leukemia, 
myelodysplastic syndrome, leukemia, tumor angiogen 
esis, neuroendocrine tumors such as medullary thyroid 
cancer, carcinoid, small cell lung cancer and pheochro 
mocytoma; pain of neuropathic or in?ammatory origin, 
including, but not limited to, acute pain, chronic pain, 
cancer-related pain, and migraine; cardiovascular dis 
eases including, but not limited to, heart failure, 
ischemic stroke, cardiac hypertrophy, thrombosis (e.g. 
thrombotic microangiopathy syndromes), atherosclero 
sis, reperfusion injury; in?ammation including, but not 
limited to, psoriasis, arthritis and autoimmune diseases 
and conditions, osteoarthritis, endometriosis, scarring, 
vascular restenosis, ?brotic disorders, rheumatoid 
arthritis, in?ammatory boWel disease (lBD); immuno 
de?ciency diseases, including, but not limited to, organ 
transplant rejection, graft versus host disease; renal or 
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prostatic diseases, including, but not limited to, diabetic 
nephropathy, polycystic kidney disease, nephrosclero 
sis, glomerulonephritis, prostate hyperplasia; metabolic 
disorders, including, but not limited to, obesity; infec 
tion, including, but not limited to, Helicobacler pylori, 
Hepatitis and ln?uenZa viruses, fever, and sepsis; pul 
monary diseases including, but not limited to, chronic 
obstructive pulmonary disease (COPD) and acute respi 
ratory distress syndrome (ARDS); genetic developmen 
tal diseases, including, but not limited to, Noonan’s syn 
drome, Costello syndrome, (faciocutaneoskeletal 
syndrome), LEOPARD syndrome, cardio-faciocutane 
ous syndrome (CFC), and neural crest syndrome abnor 
malities causing cardiovascular, skeletal, intestinal, 
skin, hair and endocrine diseases; 

[0115] Brk, related to breast and colon cancer, and head 
and neck squamous cell carcinoma; 

[0116] Btk, related to X-linked agammaglobulinemia, 
acute lymphocytic leukemia, autoimmune diseases such 
as multiple sclerosis, systemic lupus erythematosis, 
rheumatoid arthritis, and Graves’ disease, immune sup 
pression in organ transplant, and drug sensitivity of 
B-lineage cells; 

[0117] Cdk2, related to prostate, breast, colorectal and 
ovarian cancer; 

[0118] Cdk4, related to glioblastoma (e.g. glioblastoma 
multiforme), anaplastic astrocytoma, and breast cancer; 

[0119] Cdk5, related to AlZheimer’s disease, amyo 
trophic lateral sclerosis and LeWy body disease; 

[0120] Cdk6, related to glioblastoma multiforme, non 
Hodgkin’s lymphoma, splenic marginal Zone lym 
phoma, T-cell lymphoblastic lymphoma (T-LBL) and 
T-cell acute lymphoblastic leukemia (T-ALL); 

[0121] CHKl, related to DNA damage repair, sensitiZes 
cells to chemotherapeutic agents; 

[0122] Csk, related to colon and pancreatic carcinomas 
and autoimmune pathology such as type 1 diabetes, 
rheumatoid arthritis and systemic lupus erythematosus; 

[0123] EGFR, related to breast, colorectal, bladder, pros 
tate and non small cell lung cancer, squamous cell car 
cinomas of the head and neck cancer, oral cavity, and 
esophagus, and glioblastoma multiforme; 

[0124] EphAl, related to head and neck squamous cell 
carcinoma, hepatoma and lung cancer; 

[0125] EphA2, related to aberrant short-range contact 
mediated axonal guidance, bladder, breast, prostate, 
colon, skin, cervical, ovarian, pancreatic and lung can 
cers, and metastatic melanoma; 

[0126] EphB2, related to angiogenesis disorder (e.g. 
ocular angiogenesis disease such as retinopathy), and 
cancer (e.g. glioblastoma, breast and liver cancer); 

[0127] EphB4, related to colorectal cancer (CRC), head 
and neck squamous cell carcinoma, and tumours of the 
prostate, breast, endometrium, and bladder; 

[0128] Erk2, related to aberrant proliferation, differen 
tiation, transcription regulation and development, and 
may be useful in treating in?ammation, for example 
in?ammation associated With Lyme neuroborreliosis, 
and in treating cancers, such as gastric cancer; 

[0129] Fak, related to colon and breast tumors, and is 
also related to esophageal squamous cell carcinoma, 
melanoma, anaplastic astrocytoma, glioblastoma, ductal 
carcinoma in situ, prostate and hepatocellular carci 
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noma, and tumor metastases, and may also provide syn 
ergistic effects When used With other chemotherapeutic 
drugs; 

[0130] FGFRl, related to 8p11 myeloproliferative syn 
drome; 

[0131] FGFR2, related to CrouZon Syndrome, Jackson 
Weiss Syndrome, Apert Syndrome, craniosynostosis, 
Pfeiffer Syndrome, acrocephalo syndactyly type V, and 
Beare-Stevenson Cutis Gyrata Syndrome; 

[0132] FGFR3, related to angiogenesis, Wound healing, 
achondroplasia, Muenke craniosynostosis, CrouZon 
syndrome, acanthosis nigricans, thanatophoric dyspla 
sia, bladder carcinomas, and multiple myeloma; 

[0133] FGFR4, related to cancer of the breast, lung, 
colon, medullary thyroid, pancreas, ovary, prostate, 
endometrium, and fallopian tube, head and neck squa 
mous cell carcinomas and leiomyosarcoma; 

[0134] Fltl, related to non-small cell lung carcinoma, 
prostate carcinoma, and colorectal cancer; 

[0135] Flt3, related to acute myeloid leukemia, myelod 
ysplastic syndrome, acute lymphoblastic leukemia; 

[0136] Flt4, related to primary lymphoedema; 
[0137] Fms, related to immune disorders, including, but 

not limited to, rheumatoid arthritis, systemic lupus 
erythematosis (SLE), and transplant rejection; in?am 
matory diseases including, but not limited to, osteoar 
thritis, in?ammatory boWel syndrome, ulcerative colitis, 
Crohn’s disease, chronic obstructive pulmonary disease 
(COPD), emphysema, KaWasaki’s Disease, hemoph 
agocytic syndrome (macrophage activation syndrome), 
multicentric reticulohistiocytosis, and atherosclerosis; 
metabolic disorders, including, but not limited to, Type I 
diabetes, Type II diabetes, insulin resistance, hypergly 
cemia, obesity, and lipolysis; disorders of bone struc 
ture, mineraliZation and bone formation and resorption, 
including, but not limited to, osteoporosis, increased risk 
of fracture, Paget’s disease, hypercalcemia, infection 
mediated osteolysis (e.g. osteomyelitis), peri-prosthetic 
or Wear-debris-mediated osteolysis, and metastasis of 
cancer to bone; kidney and genitourinary diseases, 
including, but not limited to, endometriosis, nephritis 
(e.g. glomerulonephritis, interstitial nephritis, Lupus 
nephritis), tubular necrosis, diabetes-associated renal 
complications (e.g. diabetic nephropathy), and renal 
hypertrophy; disorders of the central nervous system, 
including, but not limited to, multiple sclerosis, stroke, 
AlZheimer’s disease and Parkinson’s disease; in?amma 
tory and chronic pain, including, but not limited to, bone 
pain; and cancers, including, but not limited to, multiple 
myeloma, acute myeloid leukemia (AML), chronic 
myeloid leukemia (CML), prostate cancer, breast can 
cer, ovarian cancer, melanoma, glioblastoma multi 
for'me, metastasis of tumors to other tissues, and other 
chronic myeloproliferative diseases such as myelo?bro 
sis; 

[0138] Frk, related to acute myeloid leukemia and type 1 
diabetes; 

[0139] Fyn, related to AlZheimer’s disease, schiZophre 
nia and prevention of metastases, eg in melanoma and 
squamous cell carcinoma; 

[0140] GSK3 (GSk30. and/or Gsk3[3), related to CNS 
disorders such as AlZheimer’s disease, Parkinson’s dis 
ease, amyotrophic lateral sclerosis, diabetes type 11, 
bipolar disorders, stroke, cancer, chronic in?ammatory 
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disease, leucopenia, schizophrenia, chronic pain, neuro 
pathic pain, and traumatic head injury; 

[0141] HCK, related to chronic myelogenous leukemia 
and acute lymphocytic leukemia; 

[0142] Her2/Erbb2, related to prostate and breast cancer; 
[0143] Her4/Erbb4, related to childhood medulloblas 
toma; 

[0144] IGF 1 R, related to prostate cancer, hepatocellular 
carcinoma; 

[0145] IKK beta, related to leukemia of T-cells, necrosis, 
insulin resistance, and malignant neoplasms; 

[0146] lrak4, related to bacterial infections, immunode 
?ciency syndrome, Crohn’s disease, ulcerative colitis, 
asthma, chronic bronchitis, cardio hypertrophy, and kid 
ney hypertension; 

[0147] ltk, related to allergic asthma; 
[0148] Jakl, related to Hepatitis C virus infection; 
[0149] Jak2, related to myeloproliferative disorders such 

as polycythaemia vera, myelo?brosis, essential throm 
bocythemia, myeloid metaplasia and leukemias, includ 
ing acute lymphoblastic leukemia, chronic neutrophilic 
leukemia, juvenile myelomonocytic leukemia, CMML, 
Philadelphia chromosome-negative CML, megakaryo 
cytic leukemia, and acute erythroid leukemia; 

[0150] Jak3, related to X-linked severe combined immu 
node?ciency, myeloproliferative disorders, transplant 
rejection and autoimmune diseases such as rheumatoid 
arthritis, in?ammatory boWel syndrome, Crohn’s dis 
ease, systemic lupus erythematosis, ulcerative colitis, 
psoriasis and multiple sclerosis; 

[0151] Jnk (Jnkl, Jnk2, Jnk3), related to metabolic dis 
eases including type 1 diabetes, type 2 diabetes, meta 
bolic syndrome, obesity, and hepatic steatosis; cardio 
vascular diseases such as atherosclerosis, ischemia (e.g. 
cerebrovascular ischemia, liver ischemia), reperfusion 
injury, cardiac hypertrophy; renal diseases such as 
chronic renal failure; neoplastic diseases and associated 
complications, including chemotherapy-induced 
hypoxia, pro state tumors, myeloid leukemia and cancers 
of the liver, bone, skin, brain, pancreas, lung breast, 
colon, prostate and ovary; transplant rejection; pain of 
neuropathic or in?ammatory origin including acute and 
chronic pain; in?ammatory and autoimmune diseases 
including age-related macular degeneration, rheumatoid 
arthritis, in?ammatory boWel disease, ulcerative colitis, 
Crohn’s disease, systemic lupus erythematosis, 
Sjogren’s Syndrome, psoriasis, scleroderma, chronic 
thyroiditis, Grave’s disease, myasthenia gravis, and 
multiple sclerosis, and in?ammation in other organs 
including CNS in?ammation, pancreatitis, nephritis, 
atopic dermatitis, and hepatitis; airWay in?ammatory 
diseases such as asthma, allergy, bronchitis, pulmonary 
?brosis, chronic obstructive pulmonary disease; neuro 
logic diseases such as stroke, cerebrovascular ischemia, 
neurodegenerative diseases such as Parkinson’s disease, 
AlZheimer’s disease, amyotrophic lateral sclerosis, 
dementia, senile chorea, head and spinal cord trauma, 
and Huntington’s disease. More particularly, Jnkl is 
related to type 1 diabetes, type 2 diabetes, metabolic 
syndrome, obesity and hepatic steatosis, Jnk2 is related 
to atherosclerosis, and Jnk3 is related to in?ammatory 
diseases including autoimmune diseases such as rheu 
matoid arthritis, in?ammatory boWel syndrome, 
Crohn’s disease, systemic lupus erythematosis, 
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Sjogren’s Syndrome, psoriasis and multiple sclerosis, 
airWay in?ammatory diseases such as asthma, allergy, 
pulmonary ?brosis, and chronic obstructive pulmonary 
disease, and in?ammation in other organs, such as CNS 
in?ammation, pancreatitis, nephritis, and hepatitis; neu 
rologic diseases such as stroke, cerebrovascular 
ischemia, and neurodegenerative diseases such as Par 
kinson’s disease, AlZheimer’s disease, and Huntington’s 
disease; and neoplastic diseases such as prostate tumors 
and myeloid leukemia; 

[0152] Kdr, related to anti-angiogenesis for treating solid 
tumor groWth (e.g. ovarian, lung, breast, prancreatic, 
prostate, colon, gastrointestinal stromal tumor, non 
small cell lung cancer, and epidermoid cancer), metasta 
sis, psoriasis, rheumatoid arthritis, diabetic retinopathy 
and age related macular degeneration; 

[0153] Kit, related to malignancies, including mast cell 
tumors, small cell lung cancer, testicular cancer, gas 
trointestinal stromal tumors (GlSTs), glioblastoma, 
astrocytoma, neuroblastoma, carcinomas of the female 
genital tract, sarcomas of neuroectodermal origin, col 
orectal carcinoma, carcinoma in situ, SchWann cell neo 
plasia associated With neuro?bromatosis, acute myelo 
cytic leukemia, acute lymphocytic leukemia, chronic 
myelogenous leukemia, mastocytosis, melanoma, and 
canine mast cell tumors, and in?ammatory diseases, 
including asthma, rheumatoid arthritis, allergic rhinitis, 
multiple sclerosis, in?ammatory boWel syndrome, 
transplant rejection, and hypereosinophilia; 

[0154] Lck, related to acute lymphoblastic leukemia, 
T-cell lymphoma, lymphopenia, renal carcinoma, colon 
carcinoma, severe combined immunode?ciency, mul 
tiple sclerosis, in?ammatory boWel and type I diabetes; 

[0155] Lyn, related to 
[0156] MAP2K1, related to acute myeloid leukemia, 

breast, ovarian and liver cancer; 
[0157] MAP2K2, related to cancer and in?ammation; 
[0158] MAP4K4, related to metabolic indications, 

including re-sensitiZing fat and muscle cells to insulin, 
ameliorating the pathology in adipocytes, ameliorating 
the pathology in muscle cells, metabolic syndrome, and 
type II diabetes; a broad range of oncology indications, 
including blocking the migration, invasion and metasta 
sis in many different tumor types; and T-cell mediated 
autoimmune diseases; 

[0159] MAPKAPK2, cancer (e.g. prostate, breast), 
stroke, menengitis, and in?ammatory disorders; 

[0160] Met, related to kidney, breast, bladder, non-small 
cell lung, colorectal, and bladder cancers, and hepato 
cellular carcinoma; 

[0161] Mnkl, related to conditions associated With heat 
shock, nutrient deprivation, oxidative or osmotic stress, 
and infection of mammalian cells (eg with viruses such 
as adenovirus (Ad) or in?uenZa virus), and autoimmune 
diseases; 

[0162] MLKl, related to neurodegenerative diseases 
such as AlZheimer’s disease and Parkinson’s disease, 
and in?ammatory disorders; 

[0163] p38, related to acute coronary syndrome, stroke, 
atherosclerosis, and in?ammatory autoimmune diseases 
such as rheumatoid arthritis, in?ammatory boWel dis 
ease, and Crohn’s disease; 

[0164] PDGFR (PDGFRA, PDGFRB), related to idio 
pathic hypereosinophilic syndrome, chronic eosino 
































































































