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COMPOUNDS AND METHODS FOR KINASE MODULATION, AND INDICATIONS
THEREFOR

FIELD OF THE INVENTION

[0001]  The present invention refates 1o Einases and compounds which selectively modulate kinases,
and uses therelor, Particular cmbodiments contemploate discase indicatioas which are amenable to

treatment by modulaven of Kinase activity by the compounds of the present mivention,
BACKGROUND OF THE INVENTION

[0002]  Receptor protein hinases regulate hev signal transduction cascades that contral or are
involved in the control of a plethora of physiological tunctions including cellular growth and
profiferasion, cell ditrerentiation, cellular developrient, cell division cell adhesion. stress response,
short-range contact-inzdiated uxonal guidance, transeription regulation, aberrant mitogenesis,
angiogenesis. abnormal endotheliac cell-cell or cell-matnix interactions during vascular development.
inflammation, lvmphohematopoictic stern cell activity. protective immunity against specific bacteria,
allergic asthma, abercant tissue-specitic responscs to the act:vat.on of the JNK signal transduction
pathiway, cell trangformation. memory, apoptosis, cormpetitive activity-dependent syvnapse
moditication at the neuromuscular syvapsc, immurological meciation of discase, and caleium

regulation,

[0003]  Specific disease states associated with aberrant rezulation of protein kinases include. for
exampic without Hmitation, acracephalo-syndactyly type [ acute mycloid leukemia, A(DS-induced
non-Hodgkin's lvmphema, Alzheiner's disease. arwotrophic lateral =clerosis, arthritis, asthma,
atheroscierusis. atopic dermatitis, avtoimmune discases, bacterial infection, pladder cancer, cancer off
the oreast, cancer of the central nemvous system, cancer of the colon. cancer of the endometrium,
cancer of the fullopian tube, cancer of the gastrointestinal tract, cancer of the ovary, heart faiture,
chrotue mycloid leukemia, colon cacmoma. colorectal cancer. chronic obstructive pulmonany discase
(COPDY, Crouzon Syndrome, diabetes, diabetic nephropathy, emphysema, endometriosis, epidermoid
cancer, fibrouc disorders, gasirointestinal stoomal imor (GTS L, glomerulonephiiis, Graves” disease,
hzad njury, hepatoceh:ular carcinoma, Hirschsprung's discase. human gliomas, immunodeficiency
diseases, inllammatcry disorders, ischemie »trake, Juckson-Weiss syndrome. [elomyosarcarua,
levkemias, Tupus nepbratis, malignant melanoma, malignant nephrosclerasizo mastocvtosis, mast cell
tumors, melanoma of the colon, MENZ syndrames, merabolic disorders, migraine, multiple sclerosis.
myveloproliferative disorders. nephritss. neurodeszenerative diseases, neuratragmatic diseases. non
small cel) lung cancer, organ transplant rejection, ostcoporosis, pain. Parkinson’s dizcase, Meiffer
Syndrome, polyveystic Kidney disease, priman lvmphoedema, prostate cancer. psoriasts, voscular

restenosis. rhenmatoid artheitis, dermial and tizzue scuring. celective Tecell defect (STD), severe
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combined imnumedeficioney (SCHD L sl cell lung cancer. spinal cord injury, sguamaons cell
carcinong, systemic lupus ervthematosis, testicular cancer, tirombotic microznziopathy syudromes,
Wegener's granulemarosis, X-linked agnamaglobutinemial viral infection. diabetic retmaopathy.,
alopeoia. erectile dystunction, macular degencration. clironic vinphocytic leukemie (1L,
myclodyeplastic syndrome (MDS), neurolibromatesis, and tuberous sclerosis, Accordingly, there is a

need inthe art e compounds and methods of use thereof for the medalation of receptor protein

kinases  The peesent inventi.n meets this and other needs.

SUMMARY OF THE INVENTION

[0004] 1n one aspect, the present invention prevides o compound of formula 1t

| o .

IS "‘«-N
NTOR

an pharmaceuticuly acceptabile salts, hvidrates, solvates. wwutomers and isemers there
wherein:

Y s selected from: the greup consisting of CN, halogen, -OH, optionally substitued ;.
alkyv1. optionally substituted C alkoxy. optionally substituted O geyelaalkyl, optionally subsuired
Ci.¢ haloalkyl, eptionally substituted C) ¢ haloalkoxy. eptionaliv substituted aryl and optionally
substituted hetervmyly optionally whercin two adjacent substituents on a substituted arvl or a
substituted heteroaryl ring together with the atoms to which they are attached form an optionally
substituted 5- or 6-membered ring having from 0 1o 3 additional hetercatonis selected from N, O or S

Y isH. hulogen, ON. Cy oy alky 1, € alkoxy, G haloalkvt, G haloalkonxy . any |, an lalkyl.
heteroaryl, heteroarylalkyl, Cy 3 cyc oalky-Co alkyl or (RQ)(]{"i'} N-, wherein R? and R* are each
independenthy selected from the group consisting ol 1, Cyg alkyl, Cre atkoxy, aryl, arvlalkyl,
aeteroaryl, heteroarvlalkyl. Cuy cycioalivl-Cy alkyvi, heteroey cloalkyl and heterocyeloalkyl-C)
alkyl; or R? and R” taken together with the nitrogen atom to which they are attuched form a three to
cight-memberad ring having tfrom 0-2 additional heteroatoms as ring members selected frem N, O or
S; wherein Y2 1s optionally substituted with from cue 10 three zroups independently selected froni R*;

0 is selected from 1, I°. Clor CH-;

7 05 =NOROWRY or —CRTURWR 1 wherein

R'and R’ arc each independently selected from the group consisting ot H, optionatly
gubstitmed s g alkvl. optionally substituted iy cveloalkyl, optionally substituted Ciy
cycloalkyialkyl, optionally substituted hewerocycloalkyl, optionally substitied
heterocyucloalkylalkvl, optionally substituted aryl, optionally substitited arylalkyl, optionally
substitnted heteroan L and oprivnaily wuhstingted Beteraars falkyl, or R and R taken together

i
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with the nitrogen atem o which they are attcaed fonm a tur e eight-membered ring having
from 0-2 additional heteroatoms as ring members seiected irom N, O or 8. wherein (e Tour (o
cight-meinbered nng is oplicoally substitnted:

R”, R and R are cach mdependently H, optiomally substituted Coalkyd, optovally
substituted, C..¢ haloalkyl, eptionally substituted C .. haloalkoxy, opticnally substituied Cs
eveloalkyl, opticial v substitoted o eyelealks lalkyl, optionally subsiituted aryl, optionally
substituted arvlalka | optionally subsntited heteroeyeloalky L optionally substituted
heterocycloalkytalkyl, opticnally substituted heteroaryl. optionally substituted heteroarylalkyl
or -X'R%, wheein X7 is--NR"™. (3 or $; R™ i 11, C ¢ alkyl or aryl; and R” is 11, Cy.q alkyl, Crg
laloalka L Gyl haloalkoxy, Coooyeloalkel, O evelaalks Tulkvl, arv ], ary falky !, heteroarst or
heteraarylalkyl, wherein R” is aptionally substituted with Tom | to 3 R” substituents; ar

any two of the R®, R™ and R* groups t:ken together with the casbon atom to which
they are attached form a 3 to S—nembered apticnally substituted non-aromatic ring having
irom 0 2 hewematoms seiccted from N, O ar &} provided at cach occurrence, at Jeast two of
the R®, R and k¥ aroups are not simultancously hydrogen; and with the proviso when (i) Y is
haloeen, -CIls, -CN, -OMe or 2-methoxypyrimidin-5-y1. 7 is other than dimethviamino,
dicthylamine, l-pyrrolidine. -poperiding |, 4-maerpholing i, isepropyl -CTUCH;  CT1LCHD, -
CHCH)CILCTLC), evelobutyl, eyelopentyl or cyelohexyl; and (i) when Y' is T-methyl-
4-pyrazolyvl, 3-methyvlsuifonyipheny! or 3-methvisulfonylaminophenyl, 7. is ather than

cyvelopropyl, exdlobutyy, exclopents: or ey elobiexsi.

[0005]  In sonic embodiments,

Y'is ONL halegen. -0, € ala | Coe alkoxy, optionally substituted Coyeveloalkyvl €y
hatoalkyt, Oy, haloalkoxy, wryl and Leteroaryl, wheram thic aliphatic ¢r aromatic portion of ¥ 15 cach
independently optionally substituted with from i-3 K substituents;

cach R s independently selected from Cys alky]l Cre alkoxy, Cig balealkyl Cp, haloalkoxy,
Cigeveloalhyl. Cog oy oalky-Cpp-alky L arvl, arylalky heteroary], heweroarylalkyl,
heterocycloatkyl, heterceyeloalkyl-Ca alkyl or -R". wherein R* is selected from halogen, ~<CH=CH,, -
ON, =011, -NH . ~NOs. -CiO0H, -C{SHOH, -C{OINI,, -C{SINIs, -S1O1LNH,, -NTC(OINH;.
NHCSINT L, -NHS(O: N, -CNIINHL, -OR% SR OCIORE, -GS R -CHOIRY, -G IRE,
C{OYOR", <(SHOR?, -SIOIRY, -§{O)R", -C{OWNTIRY -C{SINHR”, -C(OINR'R”, -C($)NRR",
SSOORNTIR, -S{ORNRRY, -CINIDNHR ", CNEINRYRY, -NHCIOWR”, -NTIC(5)R", -NRCIOR",
NRUCSIRT NHSORRT ANRPS LR -NHC OINTIRY, ANHC S NRY, -NRYCOOINH;.
SNRPC(SINH, -NRECIOINHRE, -NRCiSINIIRY, -NTICIONRR", -NHC{SINR"RY, -NR>CiinNRR®,
CNRPC(SINR RS, NHSCNTIRY, -NR"S(OLNIL, -NRPS(O)RNHR", -NHS(ORNR"RY,
NRISGOVNRIRY, SNHR" or SRR

cach R™ is indeperdently selected Trom the yroup consisting of C.e alkyl. halogen, -CN. Ca

seeioalkyl, Cooeveloalkyl- O s-alkyl, -(H L C Ly haloaikyl, Ci., hajoalkoxy, aryd, arvi-Cy

alk OXY¥, ('

i
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alkyl, heteroaryl and heteroaryly'kyl: or twe R” substituents when attached (o the same nitrosen atom
taken together with the adtrogen atom form a three to cight-membered vivg having from 0-2 additional
ficteroatoms as ring members selected from N. O or 8t wherein the aliphatic or aromatic portion of R
is further optionally substitwted with from -3 croups selected from g alkyl, Ch alkoxy, Cy.
shaloalkyl, C:haloalkoxy, arvl, asylalkyl, heterouryl heteroarylalkyl hererocyeloalkyl,
heterocveloaikyl-Calkyl or - R,

cach RY is independently selected trom halogen, -CNC-OH, -CH=CIHy, ~-NHz, -NOa,
-C(OYOH, -C(S)OH, -C(OYNH:, -CISINHL, -STQ pNH-, ~NHC{OINHL, -NEICESINEL, -NHS{O}NH,,
“CNHINI L, -OR?, -SR®, -QC(ORY, OISR, -CIOIRY, -CiSIRE, -CIONORY, -CeHIOR?, -S{OIRY,
-S(O)RY, -COYNHRY, -CLSNER!, -COINRIRE. -CISINRTRY, -S{O)1NHRY, -$(O1LNRR,
SC(NH)NHR', <CONHINRIRY, -NHCEOIR!, -NHOTSIRY -NRYCEO)RT -NRCESIRY, NHS{D)LRY,
SNRUS(O)RY, -NHCONHR, -NHCES)INHR -NRICOO)NTHL -NR'CISINFHL, -NRICIONHRY,
SNRICESINHR?, -NHC(OINRIR?, NECSINRIR?, -NRYCIOINRRY. -NRICLSINRIRY.
SNHSO)NHRY, -NREIS(OL N, ~VRUSSIOLNTIRY, -NHSIORNRIRY -NRYS(OLNRR?  -NHR™ R or
NRORY

cach R is incependently sefected from CpLalkyv) arvlalkyl arvl, heteroary], heteroarylalkyl,
evelzalkyl evelsalkyialkyl, hoteroeyveloalkyl v betvrzes elualkylnky I and wherein the aromatic
portion of R is epticnally substituted with from 1-3 subsiinents adependently selected from R

R7 iz selected trom the groap consisting ot halogen, -ON, -CH=CH, =DM -NTT: -NO.,
-CrODH, -CRI0H, -CUOINH:, -COSINH;, -STOLNT:, NPICTOINH;, NHCOESINT, -NHS(O1RNH..
-CONHINI L, -ORY -SE7 -QCE. -QCISIR -CienR’ -Cr$iR' -CionDR’ -CinIOR! -S(OR
-SE0RRY -CIONTRY -CSINTIR -CLOINRR -CISINRR L -$(0 pNTIRY -S(0):NR'R,
-CONHINHR', -CONHINRRY -NHCOGR'.  NHCSR L -NR CIOIRY, NRCINIR!, NHS(OLR
SNR'SIOLR, NHCIOWTIR', -NHUGSINER!, -NRICEONEL. -NR'CESINH,. -NRCIONINHR',
NRICENHRL -NHCOINRR! -NHCESINRRT -NRCHONRR' -NRICISINRRT NHS(O)NHR',
NRISOENFL, -NRSEOLNHR!, -NHSOLNRR, NR'S{ORNR'R' -NHR', -NR'R and R,

R’ is Crpalkyl or aryly or two adiacent R groups on e aryl o heteroary] ring 1ogether with
the atoms to which they are attached torm a 5- or 6emembered ring having from 6 (o 2 sdditional
heteroatoms sclected from N, O or S, optionally substituted with from 110 3 RY substiniznts;

R*and R® are cach independently selected froey the proup consisting ol H, C. 4 alkyl, Cs
cycloalkyl, Cag eycloalkyvlalkyl, heterocyeloalkal, heteroeyvelonlhylalkyd, aryl, arylalkyl, heteroaryl
and heteroarylalkvl, wherein RY or R” is optionally substituted with from § to 3 menibers
independently selected from Crg alkoxy. Ch., haloalkyl. Co, haloalkoxy, Cy ., alkvl, Cay cycloalkyi,
Cs cycloalkylalkyl, heterocyeloalkyl, heterocycloalkylalkyl, aryl arylalkyl, heteroaryl,
heteroarylalkyl or RS or

R* and R’ taken together with the nitrogen aton: to which they are attached furm a four to
eight membered ring having trom Q-2 additional heteroatoms as ring members selected from N, O or
S, wherein said four te cight mewhered ring is eptionally sibstitated with from ane o three groups
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independently selected from Cyhaloalkyl. C- o haloalkoxy, Cy., alkyl, Cig eveloalkyl, Cyg
cvcloalkylatkyl, aryl, arylalky! or R and

R®, R" and R? are each independently [1 Cy, alkyl, C .« haloalkyl, C,.. haloalkoxy, Cyy
cycloalkyi, C; .4 cycloalkylalkyl, aryl. arylatkyl, heterocyeloa'kyl, heterocyeloatkylalkyl, heteroaryl,
heteroarylalkyl or -X*R”; wherein the aliphatic or arcmatic portion of RS, R and R* arc cach
optionally substituted with from 1 16 3 memhers independently sclected from the group consisiing of
Cs.g cycloalkyl, Csg cycloalkylalkyl. aryl, arylalkyl, heterocycloalkyl, heterocycloalkylalkyl,
heteroarvl, heteroarvlaikyl and RS or

any two of the R, R” and R® groups taken together with the carbon atom to which they are
attached form a 3 to 8~uembered carbocyclie ring or 4 4 to §-membered heterocyelic ring having from
1 to 2 heteroatoms as ring inembers selected from N, O or S, wherein the 3 to 8-membered
carboeyclic ring or the 4 10 8-membercd heterocyelic ring is optionaliy substituted with from one to
three groups independently selected from C,.,, haloalkyl, C;.; haloalkoxy, C . alky] optionally
substituted with R, Cay cycloalkyl, Cyg cycloalkylalkyl, arvl, arylalkyl, heteroaryl or heteroarylalkyl

or RS,

[0006] In another aspect, the invention provides a composition. The composition includes a
compound of any of formulas [ to In, a compound as recited in any of the claims and described herein
or a pharmaceutically acceptable salt or solvate thercof, and a pharmaceutically acceptable cxcipient
or carrier. The invention also provides a composition, which includes a compound as recited in the
¢laims and described herein, a pharmaceutically acceptable excipient or carrier, and another

therapeutic agent.

[0007] In yet another aspect, the invention provides a kit, which includes a compound of any of
formulas I to In, a compound as recited in any of the ¢laims and described herein, or a
pharmaceutically accceptable salt or solyate thereof. The invention also provides a kit, which includes
a composition comprising a compound of formulas T1o In, 2 compound as recited in any of the claims

and described herein, or a pharmaceutically acceptable salt or solvate thereof.

[0008] In another aspect, the invention provides a method for preparing a compound of formula (1)

and any of the subgeneric formulas.

[0009] In still another aspect, the invention provides a method for treating a subject suffering from
or at risk of a protein kinase mediated diseases or conditions. The method inciudes administering to
the subjcct an cffeciive amount of a compound of any of formulas Tto In, a compound as recited in
any of the claims and described herein, or a pharmaceutically acceptable salt or solvate thereof, or a
compusition comprising a compound of any of formulas [ to In, a compound as recited in any of the

claims and deseribed hercin, or a pharmaceutically acceptable salt or solvate thereof.
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DETAILED DESCRIPTION OF THE INVENTION
L. Definitions
(00OE]  Asused herein the following detimtions apply unless clearly lndicated otherwise:

[0011] Tt is noted here that as used in this specification and the appended claims. the singular foms

fat anand Tthe” include plural reference unless the context clearhy dictates stherawise.

[0012]  “Halogen™ ar ~“halo™ refers to all halogens, that is, chioro {Cl), fluora {173, bromo (13r). or

iodo ().
[0013]  “Hydroxyt™ or "hvdroxy” refers 1o thwe group -OH
[0014]  “Thiol” refers 10 the group -SH.

(0015 Theterm "alkyl, by itself or as part of another substitaent, means, unless otherwise stated, a
straight or branched chain hvdrocarbon, kaving the number of carbon atoms desipnated (e Ciny
means one 1o six carbons). Representative alkyl zroups melude straight and hranched chain alky 1
groups having 1, 2, 3.0 5,6, 7, 8,9, 10, 11 or 12 carbon atuoms. Further representative alky!l gsroups
inchude straight and branched chain alkyl groups having 1, 2, 3,4, 5, 6, 7 or § carbon atoms.
Examples of alkyi groups include methyd, etliv]. 1-proavl, sopropyl, n-butyl, t-butyl, isobutyl, sec-

. alkvl,

burvL n-penty ], n-hexy l, n-hepty Lon-oety |, and the like. For cach of the defitutions heren (¢
atkoxy, alkylamino, alkvlthio, alkylene, haloalkyl, arvlalkyl. cyeloatkylalkyl. heterocyeloaikylalkyl,
beteroarylalkyl), when a prefix is not included to indicate the number of carban atoms in an aikyl
portism, the alkyl moiety vy portion thereo! will have 12 or fewer main chain carbon atoms or 8 or
fewer main chain carbon atoms or 6 or fewer mam chain carben atoms. For exarnple, Ce alks [ refers
to a straight or branched hvdrocarbon having 1, 2, 3, 4, 3 or 6 carbon atoms awd includes, but are not
lunited to, Cyy alkyl, C .y alkyl, Cap alkyl, Cy g alkyl, Cig alkyl, Cag alkyl, Cy. alkyl, Caz alky! and
Cii alkyv], “Fluoro substituted alkyl” denotes a alkyl group substituied with one or more fluoro atoms,
such zs perfluoroalkyl. where preferably the fower alky] is substituted with [ 2,3, 4 or 5 [luoro
atores, also b, 2, or 3 flunro awems, While it is understood that substitations ere attached at any
avaikid:le atom to produce a stable componnd, when optivnally substituted alkyl is an R group ot a
motely such as QR (e.g. alkoxy), -SR (c.g. thioalkyl), -NHR (e.¢. alkylamino), -C{(O)NHR, and the
like, substitution of the alkv] R group is such that substitution of the a kyl carbon found to anv <3, S,
ar Woot'the meety (except where N iz & heteroars] ring atom) excludes substitnents that would result
in any €3, S, or N of the substituent (except where N is a heteraary] ring atom) being bound o the

alkyl carbon bound to any (3, §, or N of the moiety.

[00161  Pheterm "alkylone” by ftself or as part of another substituent means o finear or branched
saturated divalent hydrocarbon motewy derived from an clkane having the number o carbon ateins

O
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indicated in the prefix. For example, (i.e., Ci.4 means one to six carbons; C).s alkylene i1s meanl to
include methylene, cthylene, propylene, 2-methylpropylene, pentvlene, hexviene and the like). C.4
alkylene includes methylene -CH;-, ethylenc CH.CH,-, propylene -CH;ClCH,-, and isopropylene
-CH(CHR)CH;- . -CHyCH(CHa)-, -CHa-(CH hCHy-, -CH,-CH(CH,)CH,-, -CH,-C(Cl ),
-CH;-CH,CH{CHL)- . Typically, an alky! (or alkylene) group wi'l have from | 1o 24 carbon atoms,
with those groups having 10 or fewer, 8 or fewer, or 6 or fewer carbon atoms being preferred in the
present invention. When a prefix is not included to indicate the number of carbon atoms in an
alkylene portion, the alkylene muiety or portion thereof will have 12 or fewer main chain carbon
atomns or 8 or fewer main chain carbon atoms, 6 or fewer main chain carbon atoms or 4 or fewer main

chain carbon atoms,

[0017] The term "alkenylcne" refers to a linear bivalent hydrocarbon moiety or a branched
monovalent hydrocarbon moiety having the number of carbon atoms indicated in the prefix and
containing at least one double bond. For example, i.e., Ca4 means two to six carbons; Cygalkenylene
is meant to include, but are not Himited to, -CH=CH-, -CH,-CH=Cli., -CH;-CH=C(CH)-, -Cl{=CH-
CH=CH-, and the like). Similarly, the term "alkynylene" refers to a linear bivalent hydrocarbon
moiety or a branched monovalent hydrocarhon motiety containing at least one triple bond and having
the number of carbon afoms indicated in the prefix. For example, (i.e., Cy. means two to six carbons;
Ca.salkynlene is meant to include, but are not limited to, -C=C-, -C=CCH;-, -CH,-C=CCHy-, -
C=CCH(CHy)-, and the like. When a prefix is not included to indicate the number of carbon atoms in
an alkenylene or alkynlenc portion, the alkenylene moiety or partion thereof will have 12 or fewer
main chzain carbon atoms or 8 or fewer main chain carbon atoms or 6 or fewer main chain carbon

atoms, or 4 or fewer main chain carbon atoms.

[0018] "Cyuloalkyl" by itself or as part of another substituent, refers to saturated or unsaturated,
non-aromatic monocyclic, bicyclic or tricyclic carbon ring systems of 3-10, also 3-8. more prefcrably
3-6, ring members per ring, such as cyclopropyl, cyclopentyl, cyclohexyl, |-cyclohexenyl, adamantyl,
and the like. Cycloalkyl refers to hydrocarbon rings having the indicated number of ring atoms (e.g.,

Cy.4 cycloalkyl means three to eight ring carbon atoms)

[0019] "Cycloalkylalkyl" refers to an -(alkylene)-cycloalky! group where alkylene as defined herein
has the indicated number of carbon atoms or it unspecified baving six or fewer, preferably four or
fewer main chain carbon atoms; and cycloalky! is as defined herein has the indicatcd number of
carbon atoms. Cagcycloalkylalky! is meant to have 3 io 8 ring carbon atoms. Exemplaty
cycloalkylalkyl include, e.g., cyclopropylmethylene, cyclobutylethylene, cyclobuiyhnethylene, and

the like.

[00208] "Haloalkyl," is meant to include alkyl substituted by one to seven halogen atoms. Haloalkyl
includes monohalealky! and polvhaloalkyl. For example. the term "Cy~¢ haloulkyl™ is meant te include

trifluoromethyl, difluoromethyl, 2,2 2-trifluorocthyl, 4-chlorobuty !, 3-bromopropyl, and the like.
7
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{0021 “Haloalkoxy" refers to a -O-haloalkyl group, where haicalkyl is as defined herein, e. g.,

trifluoromethoxy, 2,2 2-tritluorocthoxy, difluoromethoxy, and the like,

[0022]  “Alkoxy” refers to a -O-alky] group, where alkyl is as defined herein. “Cycloalkoxy™ refers
to a--0-cycloalkyl group, where cycloalkyl is as defined herein. *Fluoro substituied alkoxy” denotes
alkoxy in which the alky! is substituted with one or more fluoro atoms, where preferably the alkoxy is
substituted with 1, 2, 3, 4 ar § fluero atoms, also 1, 2, or 3 fluoro atoms. While it is understood that
substitutions on alkoxy are attached at any available atom to produce a stable compound, substitution
of alkoxy is such that (. S, or N (except where N is a4 heteroaryl ring atom), are not bound to the alkyl
carbon bound to the alkoxy O. Further, where alkoxy is described as a substituent of another moiety,
the atkoxy oxygen is not bound to a carbon atom that is bound to an O, §, or N of the other moiety

(except where N is a heteroaryl ring atom), or to an alkene or alkyne carbon of the other moiety,
[0023] “Amino” or “amine” denotes the group ~-NH,.

[0024] “Alkylamino” refers to a -NH-alkyl group, where alkyl is as defined hercin. Exemplary

alkylamino groups include CH;NH-, cthylamino, and the like.

[0025] “Diatkylamiro” refers to a —N{alkyl){alkyl) group, wherc cach alkyl is independently as
defined herein. Exemplary dialkylamino groups include dimethylamino, diethylamino,

ethylmcthylamino, and the like.

[0026] “Cyeloa’kylamino” denotes the group -NR¥R®, where R% and R combine with the
nitrogen to form a 5-7 membered heterocycloalky! ring, where the heterocycloalkyl may contain an
additional heteroatom within the ring, such as O, N, or S, and may also be further substituted with
alkyl. Alternatively, “cycloalkylamino” refers to a -NH-cycloalky [ group, where cycloalkyl is as

defined herein.

[(0027] “Alkylthic” refers to -S-alkyl, where alkyl is as defined herein. Exemplary alkylthio groups

include CH3S-, ethylthio, and the like.

[0028] “Aryl” by itself or as part of another substituent reters to a monocyclic, bicyclic or
polycyelic polyunsaturaled aromatic hydrocarbon moiety containing 6 to 14 ring carbon atoms,
Non-limiting examples of unsubsiituted arylt groups include phenyl, 1-naplhithyl, 2-naphthy! and
4-biphenyl. Exemplary aryl group, such as phenyl or naphthyl, which may be optionally fused with a

cycloalkyt of preferably 3-7, more preferably 5-6, ring members,

[0029] "Arylalkyl" refers to ~(alkylene)-aryl, where the alkylene group is as defined herein and has
the indicated number of carbon atoms, or if unspecified having six or fewer main chain carbon atoms
or four or fewer main chain carbon atoms: and aryl is as defined herein. Examples of arylalkyl

include benzyl. phenethyl, and the like.
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[0030]  Hetercary]™ by atself or as part ot another substituent refers ks a monacvelic aromatic ring

structure conlaining 3 or 6 ring atems, or a bicyclic aromatic graup having 8 to 11 atems, contaiming,

one ar more. preferghhe =30 more preferably T-30 even niore prefurahly 1230 hetervatoms
independently ~elected Gram the group consisting ¢ O, Soand N Heteroary] s slso intended 1o
include oxidized § or N, such as sullinyl, sulfenyl and N-oxide at'a tertiary ring nitregen. A carban
or nitrogen atom is the point o7 attachment of the beteroary ring structure sues that a stable
compound is produced. Fyamples of Lietercars | groups melude. but are not limited e pyriding).
pyricazinyl, pyrazinyl, indolizinyl, benzolblthienyl, culnazolinyl, purinyl, indalyl. quinalinyl,
pyrimidinyl. pyrroivl, pyrazcvl, oxazelyll thazolyl, thienvl, isoxazowl. exathiadiazoly], isotliazolyl,
etrazolyl, imidszolyvl triazoly], furany | benzoruryl indaly 1 triaziny . quinoxalinvl. cinnolinyl,
phthalazinivl, benzotriazinyl, benzimiduzolyl, benzopyruzolyl, benzatriazoly., benzisoxazolyl,
isobenzofurvl, iscindolyl, indaliziny], benzotriazinyl. thienopyridiny., thienopyrimidinyi,
pryrazelopytinuding [Limidazopyridines, benzothiaxely [ benzothienyy, guinaly ], isoquinoivl,
méazoly L pteridinyl ang tnadiazelyl. “Nitrogen containing heteraaryl”™ refers 1 hetergaryl wherein

any heteroatoms are N,

[0031]  "Herercarvlalks I refers to -(alky lena-heteroury”, where the alkvlene group is as defined
herein and has the indicated number of c:uhon atoms, orif unspeciticd having six or fewer main chain
carben atems or four er fewer main chain carbon atoms; and heleroarvl is as defined herein.

Examples ot'boteroarylalks inelude Z-pyrds Imethy L 2-thiazoly lethy 1 and the like.

{0032] “lleterocycloalkyl™ refers to & saturated ¢r unsaturated nen-aromatic cycloalkyl group that
contains from one to five hetercatems seleeted from N, (1, and S, wherein the nitropen and sulfur
atoms are optionally axicized, and the nitragen aton:(<) are 2ptianally quaternized, the remaining ring
atoms being C, where one or two C atems may optictaly be replaced hy a carbonyl. The
heterceveloalbyvl may be a moenocyelic, a bievelie or a palyveylic ring svstem of 3 to 12, preferably 4 to
10 ring atoms, mere preferably 510 8 ring atems i which one te five r'ng atoms wre heterdatams
selected trom —N=, -N-, -0~ -5, ~S{OJ~, or ~S(O)- and turther wherein one or twe ring atoms are
optionally replaced by a ~C(ON- group. The heterocyelealky] can also be a heteroeyelic alkyl ring
fused with a cveloalkyt, an amvl or a heteroarvl ring. Non Jimiting examples of heteroey cloalky |
sroups include pyreelidiny(, pipertdinyl. imidazolidiny ], pyrazelidiny, butyrolactom moiety,
valerolactan izoiety, imidazolidinone moiety, hvdaitoin, dioxolane moiety, plithalimide moicty,
piperidine. |ob-dioxane moicty, morpholiny, thiomarpholinyl, thion:owpholingl-S-oxide,
thiomarpholiny 1-S,5-oxide. prperazinyi, pyray |, pyridine moiery, S-pyrraliny, thiops ranyl, prrone
moiety, tetrabyvdrofuranyl. tetrahydrothiophenyl, quinuclidinyl, and the like. A heterocyeloaikyl

group can he attached to the remainder ot the molecule through a ring carbon or & hetervaton:.

10033]  "Heteroeveloalhvlalkyl” refers to ~taikyiene)-heteracyeioalkyl, where the alkylene group iy

as deiined hierein and has the indicated number of carbon atoms, or i unspecified having six or fewer

9
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miain clenn carbon alors ov teur or fewer main chain carhon atonse; and heterocyeloalkyl is as defined

heren, Bxamples of Fererocveloalkyvlalky b include 2-pyridyimet s 2= hinzolvethy Uk the like.

[O034]  The substituents foratkyl. alkoxy. haloatkyl haJoalkony, cscloalkyl, eycloalkyvlalkyl,
atkylence, alkenylene, alkynlene include, but are not limited to. R*halogen, -OF, -NI1., -NO,, -CN,
SCEOOM, -CISIOH, -CHOINF-, -CESINTL. -S{OLNT Ly -NHCHO INH- NHCES N NHS(O3LNI;,
SCONHINH L -OR SR -OCIOIR C-OCSIR - CIOIR L -CrOR - -COR L -CriinR L -S(OR
SO RR T -CIOMINTR . -CESINHR, -CLOMNR R . -CiSINR R L-SIORNHR L -SiO3NR R
CONHINHR', -C{NIINR'R . -NHC{O)R, -NHC{SIR, -NR IR, -NR C(S)R , -NHS{ORR
SNR'SEOLR, -NHC(OINHR . -NIC(SINHR | -NR CIOINH:, -NR C{S)NH,, -NR CHOWIIR,
SNRCESINHRT. -NHCHOMNR R-NEICISINR R L -NRCIOINR R, -NRTCISINRR
-NHSIORNHR L -NR $(O1-NH:, -NR S(ONHR L -NHS(ORNR R . NR'SO)NR R -NHR |, and
-NR'R " in a number rangirg from zero 1o (2m™+1), where m® is the toral number of carhon atoms in
such group. R?) R” and R™ each independently cefer to hydrogen. (5 alkyi. heterocycloalkyl, aryl,
heteroaryl, ervlalkyl, hetervarvlaikyl. aryl substitured with 1-3 halouens. Ci~gaikoxy, haloalkyl,
haloatkony vr Cy-gthicalkoxy groaps. or unsabstitated an <Cp-alkst groups. When R and R™ are
attached to the same nitrosen atoim, they can be combined with the nitrogen atony 1o formi a 3+, 4+, 3+,
6-, or 7-membered ring. For example, -NR'R™ is meant to include 1 pyrrolidine! aned 4-morpholinyl.
R’, R™and R* can be further cubstituted with R, halogen, -OH, -NH,, -NOQ,, -CN, -C(OYOH,
CISIOH, -CIOWH,. -COSINTL. -S(ORNIL, -NHC(OINHL, -NHCTSINTEL, -NHS(OLNH-,
SCINHINL, -ORY, -SRY, -OCOR, -OCSIR, -CrOIR™ L -CISIRY, .COORY -CisIOR™,
SSEONCT, -S(0)RY, -CIOINHRY, -C{SINHR, -CEOINRYRY | <71 SINRFRY, -$10,NHRY,
SS(O)RNRYRY, -CNHINHRY ) -C(INH)NR*'R™ | -NHC(O)RY -NHCO(SR, -NR™C(O)R*,
SNRPCEOIRY, NHS(O), R -NRYS(O),R¥. -NHC{OINHR, -NHCSINHRY, -NR* C(OWH-,
NRYCISINE-, NRYCHOINERY . -NRYC(SINER®, NHCOINRTR™ -NHCSINR ' R™,
ANRYCOOINRMRY, ANRTCOSNRTR™, ANHSTORNHR, -ANRYSO):NH,, -NR S0, NHR=,
NUS{OLNRYRE -NRE S((,!Jf\JR"ZR“" NHRY and -NRYR® m o number rangitg from zero to
(2’4 1), where n” 15 the rotal number of carhon atoms in such group. R*, R™ and R cach
independently refer to bwdicgen, C, ¢ alkyl, heterocvelealkyl. arvl, hetercary], arvialkyl.
hetercarvlaiky ], arvl subsittuted with 1-3 halogery, Co-galkoxy, halse [k [ hatoalkoxy o G-
thioalkaxy groups, or unsuhsrituted arvl-C- alky] groups. R™, R™ and K¥ can be turther substituted
with R halogen, -O11, - NH;, -NO;, -CN, ~C(OOH, -C(SJOF, -CIONNI;, -C(SINH,, -S(0);NH;, '
-NHCEOINH-, -NHC(S)NH,, -NHS(ORNH,. -CONHINH,, -OR" | -SRY -OC(OIR", -OC(S)RY!,
SCOOR L LCEIRL -CHOOR™, -CESHORY L -S{OIRY, -S{ORR™ -CLOWHRY, -LiSINHR',
SCIOINRVR™ -CLSINRYRY, SS(ORNHRY, Se0nNRYR™, -CNHINHR, -CONHINRYR',
SNHCIOIRY ) SNHCSIRY, ANRECOIR -NRYCESRY, NHSOLRY . -NRM SO1R™,
NHCZOWHRY, -NHCSINTIR -NRY CIOMNE-, NRPC(SINIL. -NRYCIOINTIRY.
SNRPCTSINHRY, NHCIONRTRY, NGCONRY R, AR CONR™RY, VR CrsaNRY R,
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-NTIS(O),NHR™ | -NRYS(0):NH., -NR'${0),NHR"™ -NHS$:0),NR"R™, -NR¥' $(0),NR™R”,
-NHR" and --NR"'R" in a number ranging from zero to (2p™+1), where p’ is the total number of
carbon atoms in such group. R™, R™ and R"* each independently refer to hydrogen, C: 5 alkyl,
heterocycloalkyl, arvl, heternaryl, aryvlalkyl, heteroarvialkyl. aryl substituted with 1-3 halogens, C-~

alkoxy, haloatkyl, halcalkoxy or C -y thioalkoxy groups, or unsubstituted aryi-C-. alky! groups.

(0035} Substituents for the aryl and heteroaryl groups are varied and are generally selected from: R,
halogen, -OH, -NH;, -NOs, -CN, -C(O)OH, -C(S)OH, -C(O)NH;, -C($)NH;, -S(0),NH;,
“NHC(OINH,, -NHC($)NH,, -NHS$(Q);NH-, -CONH)NH,, -OR, -SR’, “OC(O)R , -OC($)R . -C(OIR
-C(S)R’, -C(OYOR, -C(SYOR . -S(O)R ", -S(O)R, <C(O)NHR ., -C(S)NHR’, -C(OINR R, -C(S)NR R,
-S{0):NHR’, -S(O)NR R -C(NH)NHR , -C(NH)NR R, -NHC(O)R', -NHC(S)R, -NR C(O)R .
-NR'CG(SIR . -NHS(O%R, -NR'S(O):R ", -~NHC(O)NIIR ', -NHC($)NHR , -NR ' C(O)NHa,
“NR'C(S)NH;, -NR'C(O)NHR ', -NR'C(S)NIIR , -NHC(O)NR'R", -NHC(S)NRR
NRCOINR'R™, -NR7'C(S)NR R, -NHS(O),NHR , -NR $(0);NH,, -NR 'S(0),NHR ",
-NHS(O),NR'R", -NR $(O),NR'R", -NHR, -NR R, N3, perfluoro(C;;-Co)alkoxy, and perfluoro(C,-
Cy)alkyl, in a number ranging {rom zero to the total number of open valences on the aromatic ring
system; and where R’ R” and R”” arc independently selected from hydrogen, haloalkyl, haloalkoxy,
Crgalkyl, Cyg cycloalkyl, cycloatkylalky!, C,salkenyl, Cagalkynyl, arv(, arylalkyl, heteroaryl,
heteroaryvlalkyi, aryl-Cy-; alkvl, and arvloxy-C,-; alkyl. Other suitable substitucnts include each of the
above aryl substituents attached to a ring atom by an alkylene tether of from [-4 carbon atoms. R’ R”
and R’ can be further substituted with R*., hatogen, -OH, -NHa, -NO,, -CN, -C(O)OH, -C(S)OH,
-C(O)NH,, -C(S)NH,, -S(0),NH,, -NHC(O)NH,, -NHC(S )N, -NHS(O);NH,, -C(NH)NH,, -OR™,
-SR* -OC(O)R™, -OCLS)R™, -C(O)R?', -C(SIRY, -C(OYOR™, -C(S)OR*, -S(O)RY, -S(0),R*",
-C(O)NHR™ | -C(S)NHR™, -C(O)NRR™, -C($)NR"R®, -S(0),NHR™, -S(O),NR*'R*Z,
-C(NH)NHRY, -C(NI)NRYRY, -NHC(O)R", -NHC(S)R™ . -NR¥C(O)R*', -NR"C(S)R™,
-NHS{O)R", -NR"S(O),R™, -NHC(O)NHRY  -NHC(S)NIIR*, -NR*' C(O)NH;, -NR* C(§)NH,,
-NRC(O)NHR*, -NR*C(S)NHRY, -NEC(O)NR*' R™, -NHC(S)NR*R¥, -NR* C(O)NR¥R?,
-NR™C(S)NR¥R*, -NIS(0),NHR", -NR"S(0);NH,, -NR"S(O);NHR?, -NHS(O),NR*R*,
NRYS(0),NR*R®, -NHR* ~NR*R*, -Ny, perfuoro(C,-C;alkoxy, and perfluoro(C,-Cy)alkyl, in a
number ranging from zero to the total number of open valences on the aromatic ring svstem; and
where R, R and R™ are cach independently selected from hydrogen, haloalkyl, haloalkoxy, C.g
alkyl, Cus cycloalkyl, cycloalkvlalkyl, Cosalkenyl, Cagalkynyl, aryl, arvialkyl, heteroarvl,
heteroaryialkyl, aryl-Cy-s alkyl, or aryloxy-C-salkyl. Other suitable substituents include each of the

above aryl substituents attachced to a ring atom by an alkylene tether of from -4 carbon atoms.

[0036] When two substrtuents are present on adjacent atoms of a substituted aryl or a substituted
heteroary! ring, such substituents may optionally be replaced with a substituent of the formula -
T-C(O)}-(CHy)y-Ui-. wherein T and U are independently -N11-, -O-, .CHy- or a single bond. and q is an
integer of from 0 to 2. Alternatively. when two substituents are present on adjacent atoms of a
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substituted ary] or a substituted heteroaryl ring, such substituents may opticrally be replaced with a
substituent of the formala -A-(CH;)-B-, wherein A and B are independently -CHs-, -Q-, -NH-, -5-, -
S(O)-, -S(O)-, ~S(OXNR’- or a single bond, and r 15 an integer of trom i to 3. One of the single
bonds of the new ring so formed may optionally be replaced with a double bond, Alternatively, when
two substituents are present o adjacent atoms of a substituted arve or a substituted heteroaryl ring.
such substituents may optionally be replaced with a substituent of the formula -(CH.)- X-(CH,),,
where s and t are independently integers of from 0 to 3, and X is -()-, -NR’-, -8-, -S(O}-, -S(O)-, or -
S{(),NR’-, The substituent R" in -NR’- and -S(O)NR’- is selected from hydrogen vr unsubstituted
C)-galkyl.

[0037] "Protecting group” refers to a grouping of atoms that when attached to a reactive group in a
molecule masks. reduces or prevents that reactivity. Examples of protecting groups can be found in
T.W. Greene and P.G. Wuts, PROTECTIVE GROUPS IN ORGANIC CHEMISTRY, (Wiley, 4th ed. 2006),
Beaucage and Iyer, Teirakedron 48:2223-2311 (1992), and Harrison and Harrison ef af.,
COMPENDIUM OF SYNTHETIC ORGANIC METHODS, Vols. 1-8 (John Wiley and Sons. 1971-1996).
Representative amino protecting groups include formyl, acetyl, trifluoroacetyl, benzyl,
benzyloxycarbonyl (CBZ), terr-butoxycarbonyl (Boc), trimethy! silyl (TMS), 2-trimethylsilyl-
cthanesulfonyl (SES), rityl and substituted trity! groups, allyloxycarbonyl, 9-
fluorenyImethyloxycarbonyl (FMOC), nitro-veratryloxycarbony! (NVOC), tri-isopropylsilyl (TIPS),
phenylsulphony! and the like (see also, Boyle, A. L. (Editor), carbamates, amides, N-sulfonyl
derivatives, groups of formula -C(O)OR, wherein R {s, for example, methyl, ethyl, i-butyl, benzyi,
phenylethyl, CHy=CHCHS,-, and the like, groups of the formula -C(Q)R’, wherein R' is, for example,
methyl, phenyi, trifluoromethyl, and the like, groups of the formula -SO;R", wherein R” is, for
example, toly], phenyl, trifluoromethyl, 2,2.5,7.8- pentamethylchroman-6-y!, 2.3,6-trimethyl-4-
methoxyphenyl, and the like, and silanyl containing groups, such as 2-trimethylsilylethoxymethyl,
t-butyldimethylsilyl, triisopropylsilyl, and the like, CURRENT PROTOCOLS IN NUCLEIC ACID

CHEMISTRY, John Wiley and Sons, New York,Volume 1, 2000).

[0038] As used herein, the term “composition” refers to a formulation suitable for administration 0
an intended animal subject for therapeutic purposes that contains at least one pharmaceutically active

compound and at least one pharmaceutically acceptable carrier or excipient.

[4039] The term “pharmaceutically acceptable™ indicates that the indicated material does not have
properties that would cause a reasonably prudent medical practitioner to avoid administration of the
material to a paiient, taking into consideration the discase or cenditions to be treated and the
respective route of administratton. For example, it is commonly required that such a material >e

essentially sterile, e.g., for injectibles.

[0040] "Pharmacentically-acceptable salt” refers to a salt which 1s acceptable for 1dministration to a
paticnt, such as & mammal (e.2., salts having acceptable manumalian safety for a given dosage
12
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regine). Such salts can be derived from pharinaceutically-accceptablc inorganic or organic bases and
from pharmaceutically-acceptable inorganic or organic ucids, depending on the particular substituents
found on the compounds described herein. When compouuds of the present invention contain
relatively acidic functionalities, base addition salts can be obtained by contacting the neutral form of
such compounds with a sufticient amount of the desired base, either neat or in a suilable inert solvent,
Salts derived from pharmaceutically- acceptable inorganic bases include aluminuni, ammonium,
caleium, copper, ferric, ferrous, lithium, magnesiur. manganic, manganous, potassium. sodium, zinc
and the like. Salts derived from pharmaceutical y-acceptable organic bases include salts of primary,
secondary, tertiary and quaternary amines. including substituzed amines, cyc’ic amines. naturally-
occurring amines and the like, such as arginine, betaine, caffeine, choline, N, N'-
dibenzylethylenediamine, diethylamine, 2-diethylaminoethanol, 2- dimethylaminoethanol,
ethanolamine, cthylenediamine, N-ethylmorpholine, N- ethylpiperidine, glucamine, glucosamine,
histidine, hydrabamine, isopropylamine, lysine, methylg ucamine, morpholine, piperazine, piperidine,
polvamine resins. procaine, purines, theobromine, tricthvlamine, trimethylamine, tripropylamine,
tromethamine and the {ike. When compounds of the present invention contain relatively basic
functionalities, acid addition salts can be obiained by contacting the neutral form of such compounds
with a sufficient amount of the desired acid, either neat or in a suitable inert solvent. Salts derived
from pharmaceutically-acceptable acids include acetic, ascorbic, benzenesulfonic, benzoic,
camphosulfonic, citric, ethanesulfonic, fumaric, gluconic, glucoronic, glutamic, hippuric,
hydrobromic, hydrochloric, isethionic, lactic, lactobionic, maleic, malic, mandelic, methanesulfonic,
mucic, naphthalencsulfonic, nicotinic. nitric, pamoic, pantothenic, phosphoric, succinic, sulfuric,

tartaric, p-toluenesulfonic and the like.

[0041] Also included are salts of amino acids such as arginate and the like, and salts of organic
acids like glucuronic or galactunoric acids and the like (see, for example, Berge, S. M. et al,
"Pharmaceutical Salts", J. Pharmaceutical Science, 1977, 66:1 -19). Certain specific compounds of the
present invention contain both basic and acidic functivnalities that atlow the compounds to be

converted into cither base or acid addition salls.

10042} The neutral forms of the compounds may be regenerated by contacting the salt with a base or
acid and isolating the parent compound in the conventional manner. The parent form of the cormpound
differs from the various sait forms ia certain physical properties, such as solubility in polar solvents,
but otherwise the salts arc equivalent to the parent form of the compound for the purposes of the

present invention,

{0043] In the present context, the term “therapeutically effective” or "effcctive amount” indicates
that the materials or amount of inatcrial is cffective to prevent. alleviate, or ameliorate one or more
symptoms of a disease or medical condition. andsor to prolong the survival of the subject being

treated.
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[0044] In the present context, the terms “synergistically effective™ or “svnergistic effect™ indicate
that two or more compounds that are therapeutically effective, when used in combination, provide
impreved therapeutic effects greater than the additive effect that would be expected based on the

effect of cach compound used by itself.

[0045] DBy “assayving” is meant the creation of experimental conditions and the gathering of data
regarding a particuiar result of the exposure to specitic experimental conditions. For example,
enzymes can be assuyed based on their ability to act upon a detectable substrate. A compound can be

assayed based on its ability to bind to a particular target molecule or molecules.

[0046] As used herein, the terms “ligand™ and “‘modulator™ are used equivalently to refer to a
compourid that changes (i.e., increases or decreases) the activity of a target biomosectle, ¢ g, an
enzyme such as a kinase, Generally a ligand or modulater will be a small molecuie, where “small
molecule refers to a compound with a molecular weight of 1500 daitons ar less, or preferably 1000
daltons or less, 800 daltons or less. or 603 daitons or less. Thus, an “improved ligand™ is one that
possesses better pharmacological and/or pharmacokinetic properties than a reference compound,
where “better” can be defined by onc skilled in the relevant art for a particular biological system or

therapeutic use.

[0047] The term “binds™ in connection with the interaction between a target and a potential binding
compound indicates that the potential binding compound associates with the target to a statistically
significant degrec as compared to association with proteins generally (i.e., non-specific binding).
Thus, the term “binding compound” refers tc a compound that has a statistically significant
association with a target molecule. Preferably a binding compound interacts with a specified target
with a dissociation constant (Kp) of | mM or less, 1 7 :M or less. 100 nM or less, 10 nM or less, or )

nM or less.

[0048] In the context of compounds binding to a target, the terms “greater affinity” and "selective"
indicates that the compound binds morve tightly than a reference compound, or than the same
compound in a reference condition, .., with a lower dissociation constant. In some embodiments,
the greater affinity 1s at least 2, 3, 4, 5, 8, 10, 50, 100, 200, 400, 500, 1000, or 10,000-fold greater

aftinity.

[0049]  As used herein in connection with compounds of the invention, the term “synthesizing” and
like rerms means chemical synthesis from one or more precurser materials. Further, by “assaying” is
meant the creation of experimental conditions and the gathering of data regarding a particular result of
the experimental conditions. For example, cnzymes can be assayed basad on their ability o act upon
a detectable substrate, A compound or ligand can be assayed based on its ability to bind to a

particular target molecule or molecules.
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10050]  As used berein. the term “modulating” or “modulate™ refers to an offect ol altering 3
hiological activiry, especially o bislogical activity associated with a particular biomolecule suchi as a
protein kinasu. For exainple, an cgonist or antagomist of o particular kiomolecule modulates the
activity of that bromolzcule. e.g. an enzyme, by cither increasing (v.g agontst. aciivaior), or
decreasing {e.g antagonist. inhibiwr) the activity of the bromolecule, such ax an enzyme. Such

activity is wypically indicated in terms of an inhibitory concentratron (1C,0 or excitation concentration

(EC:eh of the compound Lor an inhibitor or activator, respectively, with respect o, for example. an

enzyme.

[0031]  "Prodrops” meoans any compound which releases an active parent drug according to Formula
1 im vive when such prodrg is administered to a mammalian subject. Prodrugs of o compound of
Formuli [ are prepared by modifying functional groups present in the compound of Formula [in such
o way that the modifications may he cleaved in vivo to release the parent compound. Prodrugs may he
prepated by moditying tunctiona. groups present in the campounds in such a way that the
modifications are cleaved, either in routine manipulation ot in vive, to the parent compounds.
Prodrups include compounds of Formula T wherein a hydeoxy, anuno, carboxyl or sulfhydry] group in
a compound of Formula | is bonded to any zroup that may be cleaved in vivo to regenerate the frec
hydroxyl, amino, or stithydrvl 2roup, respectively. Examples of prodrugs include. bat are not limited
lo esters {e.g., acetate, formate, and benzoate derivatives), amides. puanidines. carbamates (¢, N,N-
dimethylam:nocarbonyl) of hydroxy functional groups in compouncs of Formula 1, and the like.
Preparation. selection, and use of prodrugs is discussed in T. Higuch® and V. Stella, "Pro-diugs as
Novel Delivery Systems.” Vol. 4 of the A.C.S. Symposium Series; “"Desizn of Prodrugs™. ed. H.
Rundeaard, Elsevier. 1985: and in Bioreversible Carriers in Drug Design, ed. Edward B. Roche,
Auperican Pharmaceutical Association and Pergamon Press, 1987, cach ot which are hereby

incarparated by reference in their entirety.

[0052] "Tautomer” means compounds produced by the phenomenon wherein a proton of one aton
of a molecule shifts to another atom. See, Jerry Muareh, ddvanced Organic Chenmisiry: Reaciions,
Mechanisms and Structures, Fourth Edition, John Wiley & Sons, pages 69-74 (1992), The tantomers
also reter w one of rwo or more structural isoniers that exist in cquilibrivy and are readily canverted

iTom otic isomeric form (0 another. Examples of include keto-enol tautomers, such as accione/propen-

£,

2-0l, imine-enaming tsuiomers and e like, ring-chain tautomers, such as glucose/2,3,4,7.6-
pentahydroxy-hexanal and the like, the tautomeric forms of heteroary] groups containing i -N=:C(1H73-
N}- ring atom arrangement, such as pyrazoles, imidazoles, benzinudazoeles, triazoles, and tetrazoles.
Where the compourd zontains, forexample, a keto or oxime group or an aromatic mo'ety, tistomeric
isomerism { ‘tautornerisi ) can occur.  The compounds described herein may have one or more
tautomers and therefore include various isomers. A person of ordinary skill in the art would recognize
that ofher lautonieric ring 4106 arrangeionts are possible, All such isomeric forms of these
compounds are expressly ineluded in the present invention,

i
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[0053] “Isemers” weean compounds baving wdentzal molesular formulze but Witer in the noture or
sequence of bending of their atoms or in the arrangement of then atoms in space. Isomers that ditter
in the arrangement o ther awoms in spuace are termed "stercoisomers”, "Stereoisomer” aind
"stereoisomen” refer o compounds that exist m difforent sterecsomerte forms 1 thiey possess coe ar
nurre asvimmetric eenters or a double bond with asvmmetrie substitution and. theretore, can be
produced as individual stereoisomers or as nuatures. Stercosomers include enanniomers and
diastereomers  Sterenizamers that are not mirror images o one another are termed “diasterenmers™
and those that are non-superimposable mirror images of cach other are termed “enantiomers”. When
a compound has an asvmemerric center. for example, s bonded o faur diflorent groups. u pair ot
enantiomers is possible. Anenantiomer can be characterized by the absolute confipuration of its
asvmmetric center and is deseribed by the R- and S-sequeacing rudes of Cahn and Prelog, or by the
manner in which the molecule rutates the plane ol polarized light and designated as dextrorotatory or
levaroratory (e, as () o C-isomers sespectively ). A clnrar compound can exist us either individual
cnantiomer or as a mixture thereof, A mixture conta’ning equal proportions of the enantiomers is
called a “racemic mixtare™, Unless otherwise indicated, the description is imtended 1o include
individual sterecisomers as well as mixtures. The methods {or the determination of stereovhemistry

and the <eparation of sterenisomers are wet-known in the art (see discassion in Chapter 4 of

ADVARNCED ORGANIC CHEMISTRY, 6th edition J. Mareh, John Wiley ana Sons, New York, 200

difter in the chirality of one or mare sterencenters,

[0054]  Cerun compounds of the prosent inventon can exist in unsalvated rorms as well as sobated
forms, including hvdrated torms "Hydrate" refers o a complex formed by combination of water
malecules with molecules or ions of the solute. "Solvate™ refers 1o a complex formed by combination
ol soivent molecules with maolecules arons of the soiule. The solvent can be an viganic caompound,
an morganic compaound, or @ mixture of both, Sohure is meant to include hvdrate. Seme oxamples of
solvents include, but are not limited to, methanol, N.N-dimethyltormamide, tetrahydrofitran,
dimethyisultoxide, and water. In general, the solvated forms are equivalent o unsolvated forms and
are encompassed within the scope of the present invention. Certain compounds of the present
inveriion may exist in multiple crvstalline or amorphous [orms. In general, all physical torms aie
equivalent tor the uses comtemplated by ihe present invention and are intended o be within the scope

o "the present inventior,

[0055) i the context of the usc. testing, or screening of compouruds that are or may be madulators,
the term “contacting” means that the compound{s) sre caused to be in sufficient proximity toa
particular molecuie, complex, cell, tissue, organism, or other speeified material that potential binding

intergcnicns and-or chenucal react:on between the compound and other specified material can occur.

10056]  As used hierein, the term “subreet’” refers (o a living organism that is ireated witli compounds

as desenbed herein, ineluding, but not fimred 1o, any namenal, such as a hunvn, other primares, spers
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animeds, animals o compyereial interest suehoas catCe, farm animals such as horses, or pets such as

dogs and cats.

{0057] oiid forni™ refers to asolid preparation (§.c. i presaration thal is neither gas nor liquid) of a
pharmasceutically active compotnd that is suitable for administration tr an intended aniime| subject tor
therapeutis purposes. The selid form imsludes any complex. such as a salt. co-ersstal arin
amarphous complex. as well as any polvmaorph of the compound. The solid torm may be
substantially crvstalline, semi-crystaliine or substantially amorpaous. The solid torm miay be
adminisiered directly or used in the preparation of a suitahle composition having improved
pharmaceutical properties. For example. the solid form may be used in a formulation comprising at

Jeast one pharmaceutically acceptable carrier or eacipient.

|[0058]  “Pain or a “pain condition” van be acute and/or chronic pain, including, withont limation,
aracanuiditis; artheids (e.p. osteoarthrits, rheumatad arthritis, ankylosing spondyitis, gouty, back

1 (e g, selative, (optured dise spondy lolisthesiz radicutopathin i bum pain: cancer pa;

pa:

dysnienorrhei; headaches (e.e. migraine, cluster hezdaches, tension headaches); head and facial pain
(e.g. cranial veuralaig, trizeminal neuralgia):. nyperalgesia; hyperpatiaia; intflammatory pain (2.e. pain
assoctated with iiritible bowel sy ndrome, inflammatery boweel disease. alcerative colitis. Crohn's
diseasc, cvstitis. pain froni bacterial, fungel or vira! infection); keloid or scar tissue formation: labor
or delivery pzin; muse.e pain (2.p. as a result of po'ymyosits, damatomyosttis, (uelusion body
myosiiis, repetitive stress injury fe.g. writer’s cramp, sarpal tunnel syndrome, tendonitis,
tenesynovitisd; myotfaseial pain syndromes (e, fibromyatpiats neuropathic pain ie.g. diabetic
neuropathy, causaleia, entrapment ncuropathy, brachial plexus avulsion, occipital neuralyia, gout,
reflex sympathetic dysuophy syndrome, phantom limb or post-amputation pain, pastherpetic
neuralgia, central pain svndrome, or ncrve pain resulting 7rony rauma e g. nerve injury), disease (e ;.
Jdiabetes, multiple sclerosis, Guiltan-Barre Syndrome, myastheniz gravis, ncurodegenerative discases

such as Parkinson's disease, Alzheimet's dlscase, amyvotronhic lateral sclerosis, or cancer treamenty,

pain associated with skin disorders (o.g. shingles. herpes simplex. skin tumors, cvsts,
neurofibromatosis); sports injuries (e.¢. cuts, spraing, straing. bruises, dislocations, fractures, spinal
chord. head); spinal stenesis; surgical pain; titile allodynra; temporomaaditular disorders; vascular
drseaze or injury (e g, vasculitls, coromary artery disease, repertusion injure fe.g. following rschemia,
stroke, ar myocardial infarcts)): other specitic organ or tissue pain (e.g. ocular pain, corneal pain,

hane pain, heart pain, visceral pain (e.g. kidoey, galibiadder, gasteointestinaly, joint pain, dental pain,

<

pelvie by persensitivity, pelvie pain, renal cobel urmare incontinenses: other dise

we associaved pain
{e.g. sickle celbanemia. AIDS, heres zoster, psoriasis, endometriosis, asthma. chronic obstructive
pulmonary discase (COPDY, silicosis, pulmonary sarcoidosis, esaphagits, heart buer,
sastroczophagear reflux doesorder. stomach and duodenal uleers. functional dvspepsia, bone resorption

divesse, osteaporosis. cerebral mudana, Bacteriml menineitish or pain due 1o praft v. host rejectioi or
) g L

allogralt rejections.
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[0059]  "Unit dosage form" refers to a comyposition intended for 4 single administration to trcat a
subject suftering from a disease or medical condition. Fach unit dosage form typically comprises
each of the active ingredients of this invention plus pnarmaceutically acceptable excipients. Examples
of unit dosape forms are individual tablets, individual capsules, bulk powders. liguid solutions,
ointments, creams, eye drops, stppositories, emulsions or suspensions, Treatment of the disease or
condition may require periodic administration of unit dosage torins, tor example: one unit dosage
form two or more times a day, one with cach meal. one every four hours ur other intecval, or only one
per day. The expression "oral unit dosaize form" indicales a unit dosage form designed to be taken

orally.

[0068] The compounds of the present invention may also contain unnatural proportions of atomic
isatopes at one or more of the atoms that constitute such compounds. For example, the compounds
may be radiolabeled with radioactive isotopes, such as for example tritium (*H), ioaine-125 {'*1) or
carbon-14 ("C). All isotopic variations of the compounds of the present invention, whether

radioective or not, are intended 10 be encompassed within the scope of the present invention.

{0061] As used hercin in connection with zmino acid or nucleic acid sequence, the term “isolate”
indicates that the sequence is separated from at least & portion of the amino acid and/or nucleic acid

sequences with which it would normaily be associated.

j0062] In connection with amino acid or nucleic sequences, the term “purified” indicates that the
subject molecule constitutes a significantly greater proportion of the biomolecules in a composition
than the proportion observed in a prior composition, e.g., in a cell cuiture. The greater proportion can
be 2-fold, 5-fold, 10-fold, or more than 10-fold, with respect ta the proportion found in the prior

composition.

(0063] The inveution also embraces isotopically-ltabeled compounds of the present invention which
are identical to those recited herein, but for the fact that one or more atoms are replaced by an atom
having an atomic mass or mass number different from the atomic mass or mass number usually found
in nature. Examples of isotopes that can be incorporated into compounds of the invention include
isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine, and chlorine, such as, but not
limited to *H (deuterium, DY, *H (tritium), V'C. ¢, CUN, F, e, PP, Y'S, ¢l and 'L Unless
otherwise stated, when a position is designated specifically as "H" or "hydrogen”, the position is
understood 1o have hydrogen at its naturaf abundance isatopic composition or its isotopes, such as
deaterium (D) or tritium (CH). Certain isotopically-labieled compounds of the preseni invention (e.g.,
those labeled with .sup.3H and .sup.14C) are useful in compound and/or substrate tissue distribution
assays. Tritiated (i.c., "H) and carbon-14 (i.c., "'C) isotopes are usefu! for their ease of preparation
and detectability. Further, subszitution with heavier isotopes such as aeutecium (i.e., “H) may afford
certain therapeutic advantages resulting from greater metabolic stability (e.p., increased in vivo half-

life or reduced desage requirements) and hence may be preferred in sonie circuinstances. Jsotopically
18
4811-7918-7726,1



WO 2012/109073 PCT/US2012/023543
DELRITEE N

Jabeled componnds of the present inventizm can generally e prepared by [plowing procedures

analorous tothose disclosed in the Schemes and n the Fuamples herein below by subsnimting, an

isotopreally labeled reagent fora non-isotopically Iabeled reagens.
IL. General

[0064]) The present invention concerns compounds of Formula | and ali «ub-generie formaulac,
compeunds as recited i the claims, and compounds deseribed herein thie are modulators ol protein
kinases. for example withoai limitatian, the compounds are moduators of at least one of the kinases
selecied from the group consisting ol ABL1, ABL2, ACK, ADRBK I, AKT1, AMPK_A2, A-RAF,
ARKS, Aurcra_ACLAMX CDCI2 BPALCAMKZAL CDRS p3s, CSPIE, DYRKIB, EPHAS,
EPHAS, EPHB4, FES, FLT3, FYN. GSK3[5, JAK !, KDR. KIT, MAP4K2, MAPK3, MARK?2,
MARKY, MATK, MET, MINKI, NEK L MNERD PAKS, PAKS, PDGERE, PHK G, PKC bera ]
PKC Seta_ Il PKC_delta, PRC_gamma, PRC_zeta, SRC, STK24, STKL, ACVRIB_(ALKA,
ADRBK2_{GRK3% AXT2 {PKBbL), AKT3 (PRKI3g), ALK, AMPK_AIBLGL, ARKS. ASKI, AXL,

CaMKIdelta, CaMK lIbeta, CaMK lidelta, CaMKHgamma, CDC42_BPB, CDK [/Cyc.ini3,

CDK2 CyelinA, CDKZ/yelinEs COR3 ey elinE, CDKS_p2s, CDKA-cyelinD3,
CDK7/CyclinH/MNATI, CDKYCyelinT]. CHEK Y, CHEK2, CKldelu, CKlgarmmal,
CSNRKIGI, USNKI1GEZ, CSNKIG3, CSNKZAL, USNK2A2. DAPKT, DAPK2, DAPK3_{ZIPK),
DCAMKIL2 {(DCKZ), DDR2, DMPK, DRAKI, DYRKIA, DYRKZ, DYRKS, DYRXS, ELFIK,
EGFR, EPHAL, EPHAZ EPHAZ EPHAS EphAT, EPHBIL EPHBI. EPHB2, ERBB2, I'RBB4, FER,
FGIRIL, FGFR2, FGER3, FGER4, FLT1, FLT4, FRAP1,GCK, GRK4, GRKS, GRK6, GRK7,

GSK 3A, GSK3B, Hasain, HCK, Hek activated. HIPK, HIPKZ. HIPK 3, HIPKS, IGFIR, IGE-]1R-
activated, IKRKB, IKBKFE. [IKKalpha, IKKbeta, INSR, INSRR. IR-activated, IRAK 1, IRAK4, ITK,
JAK2 JAR2 JHI_JH2, JAKS, INKalptie!, INKZalpha2, Lek-activated, LIMK{, LK, LOK,
LTK. MAP2K1, MAP2K2. MAPIKG, MAPIKR, MAPIK9, MAPIKA, MAPK1, MAPK:Q,
MAPKT1, MAPKI12 MAPKI3, MAPK 14, MAPK2. MAPKSE, MAPKY, MAPKAPK2, MAPKAPK 3,
MAPKAPKS, MARK], MARKS MELK. MERTK, MKK Tbeta, MLCK. MRCKalpha, MRCKbeta,
MSTIR, MST4, mTORFKBP12, MUSK, NEK3. NEK4, NEK6, NEK 7. NEK9, NLK, NTRK ],
NTRKZ, NTRK3E, PAR2, PAKS, PARZ _(KIAAT 2643, PAR-1Ralpha, PASK, PDGFRalpha,
PDCGIRbeta, PDK L, PHK G2, PhKgammi2, PIK3CAPIK 3R], PIK3CG,) PIM L. PIMZ. Pim-3,
PKBatpha, PRBbeta, PKBgamma. PKCalpha, PRCbetal. PKCbetall, PKCdelta, PKCepadon,
PKCeta, PKCpamma, PKOiota, PRCmu. PKCtheta, PKCzeta, PKGlalpha. PRGIbeta, PKNT,
PLKZ, PLK3 PRK2 PRKACA, PRKCA. PRKCE. PRRCH, PRKCI, PRKCN, PRKCQ. PRKDI,
PRKD2. PRKOT. PRNG2, PRKX. PTRZ, PTKZR, RET. RIPK2 ROCK!. ROCKZ, ROST.
RPSOKAL, RPS6KAZ, RPSAKAZ, RPS6K Aa, RPSCKAS. RPSHKAG, RPSAKB . SGK, SGK2,
SGKIL. SIK, SNFILK2. Sak, SRPK L, SRPK2. STKIZB, STRZID, STK23, STKZS, $TK3, STR31
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SYK, TAKI[, TAO3, TAQK?2. TBKI, Tec activated, TEK, TLKZ. Txk, TYK2. TYRO3, ULK2,
ULK3, VRK2, WNK2, WNK3, and ZAP70 and the use of such compoonds in the treatment of
diseases or conditions. In some embodiments, the kinases have less than 20% [nhibition at | pM. In

other embodiments, the kinases have less than 10% Inhibition at 1 uM.

1. Compounds
[0065] [n one aspect, the present invention provides compounds of formula (D:

Q
N,
i

Y2 OY\ ‘/

o)

o /" HN—8—2
/> F 1l
/ ~ 0

and pharmaceutically acceptable salts, hydrates, solvates, tautomers and isomers thereof; wherein the

IZ/

substitvents are as defined in the Summary of the Invention.

[0066] In some embodiments of compounds of formula (I), Y' is as defined in the summary of the
invention. The All the other substituents ot formula (I) are as defined in any of the embodiments
described herein. In some preferred embodiments, the compounds have molecular weights less than
600, more preferably, the compounds have molecular weights less than $30. In other preferred

embodiments, the compounds have molecular weights less than 500.

[0067] In some embodiments of compounds of formula (), Y'is CN, haiogen, -Otl, C,s alkyl, Ci
alkoxy, Crgeyeloalkyl, Cg haloalkyl, C..¢ haloalkoxy, aryl or heteroaryl, wherein the aliphatic or
aromatic portion of Y is cach independently optionally substituted with from 1-5 R' substituents;
each R' is independently selected from C¢ alkyl, Cy.¢ alkoxy, C; haloalkyl, C).4 haloalkoxy, Cag
cycloalky!, Cig cycloaky!l-Cy.i-alkyl, aryl, arylalky), heteroaryl, heteroarylalkyl, heterocycloalkyl,
heterocycloalkyl-Cy_4 alkyl or —R?, wherein R? is selected from halogen, -CH=CH,, -CN, -OH, -NH,, -
NO,, -C{OYOH, -C{S)OH, -C(O)NHs, -C(S)NH,, -S{O)NIL, -NHC(O)NH,, -NHC{SINH,,
-NHS(0),NH,, -C(NH)NH,, -OR®, -SR®, -OC(O)R", -OC(S)R", -C(O)R®, -C(S)R®, -C(O)OR®,
-C(SYORY, -SOIR”. -S(O),RY, -C(OINHR®, -C(S)NHRP, -C(OINR R, -C{SINR®R", -S(O)NHR®,
-S(O),NR"R®, -C(NH)NHR", -C(NH)NRPR?, -NHC(O)R®, -NHC(S)R?, -NRPC(O)R”, -NR°C(S)R",
“NHS(O);R", -NR*S{O):R®, -NHC(O)NHR", -NHC{S)NHR", -NR*C(OINIT,, -NR*C(S)NH,
NRPC(ONHRY, -NRPC(S)NHR®, -NHC(O)NRRP, -NHC(S)NRR®, -NRPC{O)NR'R®,
NRPC(S)NRPR®, -NHS(O),NHR®, -NRPS(0),NH;, -NR S(O)NHR®, NHS(O),NR°R®,
-NRS(0)NRR®, -NHR" or -NR"R®, wherein each R® is independently selected from the group
consisting of C, alkyl, halogen, -CN, C/galkoxy, Cs gseyeloalkyl, Caseveloalkyl-C-alkvl, -OH, C,.
shaloalkvl, {:haloalkoxy, aryl, aryi-C; 4alkyl, heteroary] and heteroarylaikyl: or two R® substituents
when attached to the same nitrogen atom taken together with the nitrogen atom form a three (o eight-
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membered ring having from (-2 additonal heteroatoms as ring meniber: seiected froum N O or e
wherein the aliphatic or aromatic portion of R' s further optionally subsituied with from 1-3 aroups
selected from Cralkyl Craalkoxy, C, L hoaly L Co haloalkoxy, ary LacdJalks f beterom |,
heteroarylalky ], heterocveloalkyl, heterocycloalke-Cyalkyvlor -RE wherein cach R s
independently selected from halogen, -CH=CH L. -CN, <OLL -NF., -NO - -CEOGOH. C{SHOML
CUOINH, <C(SINH, -S{OYNI L, -NHCCHNH., -NHC(S)NI L, -NHS(O)LN,, ~CiNITING L, -ORY,
SSRESOC(OIRE, ~OCSRY, -CLOIRY. -CLSIRY, -CIOMORY, -C(SYORE, -S(OIRE. -S(O1.R”, -C{OINTIR?,
SCOSINHRY. -CIONRIRY, <C(SNRURY, -S(3,NITR", -S(O),NR'R¢, ~C(NH)NHR, -C(NIT)NR*R",
NHCORY, -NHC($)R?, -NRIC(O)R?, -NRIC(SIR?, -NHS(O);RY, “NRUS(0):RY. -NHCIONHRY.
-NHCSINTIRY, -NRAC(OINI L, -NRYCIS1NH.. -NR'CIOINHR?, -NRACISINHR?, -NHC1oNRARY.
NHC(SINRIRY, -NRICIONRYRY, NRACISINRIR?., NHS(ORNHR?, -NR'S(O)NH..,
NRISCONHR -NHS(O):NRRY. -NR*S(OLNRRY , -NHRY R or -NR'RY, wherein el RY is
independently selectec from Cog atkvl, arvlalky ], ars |, hetervaryl, heteroarylalhvl ey oalkyl,
eveloalkvlalkyl, heteraeveloalkyl or heteroeveloalkalalkyl; and wherein the aromaric portion of R i3
opticnally substituted with from 1-3 substituents independently selected from R® wherein R™ iy
selected from the group consisting of halogen, -CH=CF;, -CN, -OH, -NH;, -NO.. -C{O0H,
-C(SIOH, ~C{O)NH,, -C(S)NH:, -3{O:NI L. -NHC{O)INH;, -NHC(SYNH.. -NHS(O)y-NH..
-C(NH)NFH,, -OR", -8R, -OC(O)R', -OC(S)R", ~C(O)R'. -C(S)R', <C(OYOR', -C(SJOR’, -S(O)R",
SEONR" -C(OYNHR', -C(SNHR', -C(O)NRR', -C(SINRR, -$(0),NHR', -S(O},NR'R,
SCINIDNNRY -CINIDNRR', -NHC(O)R", -NHCO(SIR, -NRC(OIR, -NRT($IR'. -NHS(O1R,
NR'SOLRY, -NHC(OYNHR', -NHC(SINTIR', -NR'CUO)NH., -NR'C(SINH,, -NR'C{O)NHR',
NRICISINHR', -NHCEOWNR'R', -NHCSINRR NRICEONRR', -NRIC(SINR'R' . -NHS(O):NHR'.
ANRS(O1NT 2, -NRSIO3LNHR, NSO, NRR' NRSO1ENRRT, -NHR', -NRR and R, wherein
Rg C-oalkvl or arvl: or two adjacent R sroups on the arvl or heterdaryl ring together with the atoms
tw which they are atiached form a 3- or ¢-membered ring having from 0 to 2 addirional heteroatoms
sclected from N, O or S, optionally substitated with from 1 te 3 R or R® substituents. In some
instances, R'is C)alkyl. In other instances. R’ is aryl, such as phenyl. All the other varables Y?, Q,

7. of tormula (I} and R*, R’, R® R” and R* are as defined in any of the embodiments described hercin,

10068]  In some embodiments of compounds of Tormula (1), Y' is arvl or heteroaryi groups, wherein
the heteroaryl group hes from 1 to 4 hetcroatonis as rimg members selected from N, O vr 5; and
wherein the ary! or heteroary! groups are optionally substituted with from 1 to 3 R' substituents; or
two adjacent R groups on the phenyt or maphthd ring together with the atoms w which they are
attached form a 3- or 6-membered ring baving from U w 2 additional heweroatoms selected trom N, O
or S, optional’y substituted with from 110 2 R substituents. In other embodiments, Y is N
halowen. OH, Ci alkyl, Cosalkony. C, katoatkyl or €y shaloalkoxy. Insome nstances, Y is
phenyl, T-naphthy? or Z-naphthvl, cach of which is optionally substituted with Ironi one o thiee R

b other instances, Y' is phenyl, 1-nzphthylor 2-naphthyl, cach of which ix optionally substitured with

21
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from ene to three 7 Inother instances. Y s phenyl, -naphiby! or 2-naphthyl, each o¥ which is
oplionally substituted sith from one o three R®. In other instances, Y' is phenyl, i-naphthyl or 2-
naphibyl, cach of which is optionally substituted with from one to three R, In other instances, Y is
phenyl, tanaphthy Lor 2-nophtinvk cach of which is optionally substituted with from one tw three K™
fn other imvtances, Y is phenvk Dnaphtbal or Z-naphthy L eack of which is eptionally substiiuted with
from one to three R Inyet other instances, Y is phenvl, T-naphthyv! ar Zovaphthyl. esch of which is
aptionally substred with from one to three R In samie instances, Y is pheny . Toaphtiy ] or 2-
naphtby s FLCL B 10 -ONC-ORL 0850 N, CEFO-, Clle-f CHAG, -NO | evelopropyl,

oprenyvimethylamine, T-oyanocy clonropyl, methylamine,

cvelopropyimethy Levelonrony lamino, ¢
dimethyvlamine, methy lthiosacetoxy, acefs 1 mcthoxyearhenyl, acetamido. T-cyelopropslethyt 2
eveloprepylvthv ., T-evelopropyiethyiaming, Z-cyvelopropylethylamine ot I-bvdroxy-i-mctbylethy] or
methylcarhamovl. Allthe other variables Y7, Q, Z of formula (Iy and R™, R™. R, R and R¥ arc as

detined inany ot e cnbadiments deseribed herein,

[0069] in seme embodiments of compounds of formula (1), Ylis 1H-4-benzotriazolyl, 1H-3-
benzotriazelyl, TH-d-benzimidazolyl, 1H-3-benzimidazolyl, 1H-4-indazolyl, 1H-3-indzzolyl, iH-6-
indazolyl. 1H-7-indazolyl, TH-4-indolyl, 1H-5-indolyl, |H-6-indolyl, IH-7-indolvl, 2-oxa-0-
indolinyl 2-oxo-1-indolinyl, 2-oxo-3-indolinyl, 2-oxo-7-indolinyl, 1,2-benzoxazol-4-v), 1,2~
bcnzoxuzolhi—yl, I;l-hr|1zox,av.0!«t‘_i-~yl ,2-benzoxazol-7-yl, 1,3-benzoxazol-4-yl. 1,3-benzoxazol-3-
vl 1,.3-benzoxazol-o-vl, 1 3-benzoxazol-7-yl, 1,2-benzotkiazol-4-yi, 1,2-beazathiazol-5-vi, 1,2-
benzothiazol-6-y1, | 2-henzothinzol-7-vl. S-quinolinyl, 6-quinolinyl. 7-quinolinyl, 8-quinoliuyl. 5-

isoquine!inyl. t-isoyumolinyl, Z-isoquinelinyl, 8-isoquinolinyl, 3-cinnolinyl, 6-cinnolisyi, 7-

cinnoliny’, 8-cinnolinyl, S-gquinazolinyl, 6-quinazolinyl, 7-quinazolinyl, 8-quinazalinyl, -
guinoxaliny!, 6 quinesa’inv . Z-quinexalinyl, 8-quinoxalinyl, 4-indanyl, S-indanyl, Z-tetialingl, 6-

tetralinyl, 13-dihvidreisobenzoferan-4-vI, 1.3-dilivdreisebenzofuran-3-y1 2, 3-dihvdrobenzoturan-4-

ts

VI 23-dihvdrobenzoturan 5.y 1 23-dibvdrobenzofuran-6-v1, 2,3 -dihvdrotenzofuran-7-4 L [ 3-
dihvdrotsobenzothiophen-4-v), [ 3 -dihy droisobenzothiophen-3-v1, 2,3-dibvidrecbenzothiophen-4-v 1L

A

2, 3-dihvdrobenzothiophen-3-v[L 2, 3-dihy drobenzothiophen-6-v1 2 3-dihvdrebenzotkiopken-7-v1 4-

indoliny 1, :F»mda___\fin_\']. n-indolingl T-indolingl, Sisochromanyl. 6-isochromany I, 7-isochromany |, R-
isvchromany l, S-chronanyl, d.chromany [ 7-chramanyl, 8-chromanyl, 2.3-dihvdre-1 3-bonzotbiazo-1-
Vi 2 3hbvdre- 1 3 -benzothiaso-Gayi, 2, —Ml\d'u—i..3-hex‘]?z‘\l‘hi::»‘x:m-i.‘i},'l. 2.3dibvdro- 1 Sbenscthiaza-
Fevi, 2 3-dihvdres ] 2-benzothiaze-d-¥1, 2.3 dihydro- {,2-benzothiazo-5- yL 253 <ihydro-' 2

-

bensothiazo-tavl 2 3. diliydro-1,2-benzothiazo-7-vl, 2.3-dthydro-1,3-benzoxazoi-+4-vL 2.3 -dihydro-

L3-benzosarol 2 3-dihydrs-] ,'3--bcumxazz.\l-ﬁ-)-‘], 2.3-dihydro- 1 3-benzoxazol-7Z-v!, 2 3-dihydro-

L2-benzoxezol-3-vl, 20 -dthydreo-1,2-benzoxazol-5-vL 2,3-dihydro-1,2-benzoxazol-o-vIL 2 3-diliydro-
1.4

benzothiophenyl, 3-benzothiophenyl, é-benzothiophenyl or 7-benzothiophenyl, cach ¢ which is

“benzoturanyl, S-benzofuranyl, 6-benzofuranyl, 7-benzofuranyl, -1-

1.2-benzoxazol

3

optionally subsuituted with from 1 to 3 R* substituents: or 1 to 3 R” substituents; or 1 (0 3 R

rJ
¥}
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0393
substituents; or 1 to 3 R substituents: or 1 to 3 R” substituents; or 1 to 3 R® substituents; | o 3 R"
substituents; or | 1o 3 substituents selected from F, CL B, L -ON, O, -Clo NI, CEQ-, CH;-,
CH;0. -NO,, cyclopropyi, eyclopropylmethyl. eveloprapylimtino. evelopropyimethylarmino, 1-
eyanocyclopropyl, methylaming. dimethyvlamiog, methylthio, acetoxy, aceivl, methaxyearbonyl,
acetanido, l-cyclopropylethy |, 2-cyclopropylethyl. i-cyvelopropylethviamine, 2-
cyclopropyvlethvlaming or I-hydroxy- bameCiylethyl or methylewrbainoyl, AlY ihie ather variables Y
Q, Z of formula (1) and R, R®, R®, R™ and R” are as defined inany ol the embodiments described

herein.,

[0070] In soine embodiments, Y iv § or 6-membered heteroary L cach ot which is aptivnally
independently substituted with from 1-3 R areups, whercin the aromatic portien of RY is aptionally
substituted with from 1-3 substituents independently selected fiom R o twa adjacent R' groups on
the phenyl or naphthy . ring weether with the aroms sooahich they are attached form a 3- or 6-

additonal hetersucoms selected from NoO e SCoptionally

membered ring hasving trom 0w
substituted with from 1 to 3 R subst twents, All the ather variahles Yo, Q) Z of formula (1) and R

R R and R" are as detined in ary of the embodiments descobed heren,

L. L i - o N T

00711 In some embodiments of compeuands of formula (0. Y s S-psrimidon L Zopyrinuding, 3-
3 It > A Xl

pyrimidinyl, 2-pyridyh 3-pavridyh Sopyridyl 2opyraz .in}[,3-‘;}_\‘11'(1;)7.“1_\;]\ Topyridaziny L pyrredyl, 2-

pyrrolvl, 3-pyrrelyl, Z-imidazolvi d-midazo’y . Lpyraze 'V 2-pyrazoelvl 3-pyrazedy!, Z-oxazalyl,

oxazolyl, 3-oxazolvl, Z-thiazalvl -l~1hiazn]_\-’f S-thinzalvel, 3-isoaazniyl d-isaxazoiyi, S-isoxazolvl, 3-

~ >

isothiazolyl, 4-isothiazolyl, S-isothiazalyl, 1.2, 3-triazol-i~vL 225 nazol-2-vl, 1,2 3-triazol-3-yl,
1,2,3-triazol-4-yl, 1,2 3-triazal-3-v1, 1 2 d-riazal- 1y L2 d-wiazel-2-v1, 1,2 4-wiazol-3-v1, 1,2,4-
triazo-4-vl, 1,2, 4-triazol-5-¥1, L-oxa-2,3-diazol-4-v1, T-oxa-2 S-diazol-5-vi, T-oxa-2,4-diazol-3-yl, 1-

oxa-2,4-diazol-5-y., 1-0xa-2,5-diazcl-3-yl, 1-oxa-2.5-diazol-4-vL 1-thia-2 3-diazol-4-y], 1-thia-2,3-

diazol-5-yl, I-thia-2,4-diazol-3-yl, 1-thia-2.d-diazol-5-v1, i-tia-2,5-dizol-3-yl, [-thia-2,5-diazol-3-
¥l, 1-tatrazolyl, 3-tetrazolyl, | Fi-5-tetrazolyl, 3F-5-tetrazolyl, 2-toranyl, 3-furanyl, 2-thiepenyl or 3-
thiophenyl, each of which is optionally substituted with from 1 to 3 R' substituents: or | to 3 R?

substituents; or | to 3 R® substituents: or | to 3 R® substitucnts; or | to 3 R substituents; or 1 to 3 R®

substituents; 1 to 3 R substituents; or 1 to 3 substituents selected from F, CL Br, L -CN, -OH, -Cls,

cyclopropy!mcl‘hy[amino_i i-c}‘zuls";cycl()pmpy]. nwlllylm‘rlims. dimcthyluminn, n‘l,cf(hy!thiﬂ, aceloxy,
acetyl, methoxycarbonyl, acctamide, | cyvelopropyicthvl, 2 cvelopopylethyl, |
cyciopropylethylamino, 2-cyclopropylethviaminag, [-hydroxy-1-methylethyl mervlearbamoyl.
carboxycyclopropyl, 1-carbamayleyclopropyl. l-methuxycarbonvlevelopropy L T-eyanaisopropyl, |-
hydroxycyelopropy!, i-hydogyisopropyl, cyclobutexy cvclopentaxy, cveloheyloxy. 4-marphaling, 4-
hydroxypiperidinyd, - piperidinyl, piperazinyl, 4 methylpipersinyl d-thotoxycarbony lpiperaziny .
azerdinyl, pyrrotidiny], evelvpropylearbamayl Dancthyvl-1 Zot-oxadiarci-3-yi, Sonethy 11544
oxadiazol-2yl 3-dimethylamino- 1.3 baoxadizol- 2ol o0 S methybanmme b thiadiazel 2 v Al the
-

)
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other varables Y. 0, Z of tormula (Jyana RY R R R ana R are a5 defined in any ¢ i the

embodiments described herein.

10072] In certain embodiments of compounds of tormula (I). ¥ 45 selected irom the group
consisting of 4-pyrimiding L Sopyrimedinyl 2-pyrazion | 2-thuwzolvl, dothgzolvl, S-thiazedvy, 2-
thiophenyl, 3-thiophenyl, 2-amino-guinazofin-3-v], 2-amivo-quinazolin-6-yl. 2-amino-qu nazclin-o-
vio Zeamino-quimsotin:7-vL 2-aminoegqinasolin-K-v !l 2-oxo-n-indotinyl, 2-ono- deindeliny | 2-0x0-3-
mdolinyl. 2-ox0-7 indelinyl. Z-pyridyl, 3-pvndyl, d-pyridyl, | H-indazel-d-yl, 11 -indazol-S-yl, 1H-
indazol-t-vland 1H-mndazol-7-vl, eacl of which 1 substituted with from | to 2 coxbtituents
independently selected from F, CL Br, 1 -OUN, -OH, ~CFz:, N, CE30-, CHy-, CH30, CaHs0)-, <Ny,
cvelopropyl, evelopropylmethyl, evelopropylamino, evclonropvlimethylamine, 1-evanocvelopropyl, 1-
carboxyveyelopropyl, 1-carbamoyleyclopropyl, l-methoxycarbonyleyciaopropyl, [-cyanosopropyl, 1-
bydroxyeyvelopropyl, I-hvdoxyisopropyl, eveinbutoxy, evelopentoxy, cyveloheyloxy, 4-raarpholing, 4-
tivdroxypipendinyl 1- piperidinyd, piperazinvl, 4-mettiylniperazinyl, 4-t-butoxycarbonvipiperazinyl,
asetidinvl, pyrrolidine], evelopronvlearbamovl, S-methyl-1,2 d-oxadiazol-3-vl, S-methyl 1.3,4-
axadizzol-2yl, S-dimethylamino- ! d-oxadiazal-Zyl S-methylamino- 1,5 4-thiadiazol-2-vl|
methylamine methylamino. dimethyvlamino, methylthio, acetoxy, acetyl, methoxyvearbenyl,
acetamidy, methylcarbamoyl, isopropyvl, 1-pyreolidinyd, L-evclopropylethyy, 2-cyvclopropylethyl, |-
cyclopronvlethylamino, Z-cvelopropylethylamino or 1-hvdroxy-I-methylethyvl. All the other variables

Y+, Q, 7 of tormula () and RY Rs, R R and R are as defined any of the conbodiments desceritied

2 D

herein

[0073] In other embodiments of compounds of formula (1), Y' is |-benzotriazolyl, 1-
benzimidazolvl 11-2-benzimidazolvl I-indacolyl tH-3-indazolv], T-indoly]) TH-2-inde!y Il TH-3-
indolyl, 1.2-benzoxazol-3-yi, 1,3-benzoxazol-2-vl, 1,2-benzotiazol-3-yl, 1,3-benzothiazol-2-yl, 2-
quincelinet, 3-quinelinyl, 4-quinelind L L-isoquinaoting L 3-isoquineliny, 4-isoguinolinyl, 3-cinnolimvL
4-cinnolinyl, 2-quinazolinyl, 4-quinazolinyl, 2-quinoxalinyl, &-benzoturanyl, 3-benzoturanyl, 2-
benzoshiopheny! o1 3-benzothiophenyl, each of which is optionzily substituted with from 110 3 R
substituents; or 1 o 3 R* substituents; or 1 to 3 R substituents; or 1 to 3 R¥ substituents; or 1 to 3 R?
cubstituents: or | o 3 RS substituents. | ta 3 R substituents: or ' to 3 substiteents selected trom F. CL
Br, I, «CN, -OH, -CF;, NH,,, CF30-. CHs-, CH30, -NOy,, evclopropyl, ¢yvclopropyimethyl,
evelopropylemine, eyvelopropyvimethiviamine, l-cvanocyelopropyl methyvlamine, dimethvlamino.
methylthio, acetoxy, acety], methoxyearbonyl, acetamido, 1-cvelopropylethyl, 2 cyclopropvlethyl, 1-
vvelopropalethylaming, 2-cvelopropylethviamine, i hvdroxy- Lopsethyvlethvl, methyvlearbamovl, §-
carboxyeyelopropyl, i-carbumoyleyelopropyl, t-methoxyearbonvievelopropyl, -cyancisopropyl, 1-
hvdroxvevclopropyl. Bhvdoxvisopropyl, cvelebutoxy. eyvelopentexy, cveloheyviexy, A-momholine, 4-
hydeoxypiperidinyl - piperidinyl, prperazinyl. 4-methivipiperazinyl, 4-t-butoxyearbonylpiperazinyl,
acetidinyl. pyrrolidiny], syelopropyicarbamey!. S-methy]- 1.2 d-oxadiaze’-3v) Smethyl- 1.3,4-
oxadiazol -2y, 3-dimethylaming- 1,3 deoxadiazol-231 or S-metuylaivinao- 1.3 4-thadiazat-2 vl All the

24
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sther varables Yo, Q0 / ot tormula thand K7 R R K und R are as delined m any o1 the

erabodiments described hereln.

[0074] L some cinbdunents of compounds of tormula (1), Y Is se ecred trome

~har

Sd . cach of 'which is
optionally substituled with from | to 3 R' substituents: or | to 3 R* substizucnts; or 1 0 3 R"
substituents; of 1 to 3 R substituents: or 1 10 3 R? substitients: or ¢ to 3 R¥ snbstitvents; 1 10 3 RF
substituents: o [ to 3 substituents selected trom B O, Be, [ -CN, -OLH, -CEF,. Nt CF<Q-, CTs-,
CH:O, -NQ o, ovelopropyl eyeloprooyimethy], evelopropylamino, eyelopropy imethvlaming, 1-
cyanocyelonronyll methylaming, dimethylaniino, methylthio, acctoxy, acctyl, methoxycarbonyl,
acetamico, 1-cyclopropylethyl, 2-cyclopropylethyl, 1-cyclopropylethylamino, 2-
cyclopropylethylamivo. [-hydroxy-1-metaylethyl, methylearbamoyl, [-carboxycyelopropyl, 1-
carbamoyvleye opropyl, T-methoxvearbonyleyelopropyl. i-cyanoisopropyl, 1-hydroxveyelopropyl, i-
hyvdexvisoarepyl, evel batoxy. eyelopentoxy, eveloheviesy, 4-morphelino, $-hvdroxypiperidingl,i-
plperiding I, piperazinyl, 3-methy p.perazinyl, d-t-butoxycarbony Ipiperazinyl, azetidiny [, pyrrolicingl.
cyclopropyicarbanoyl, S-methyi-1,2 4-oxadiazol-53-vl, S-methy 1,3 d-oxadiazol- 2y, §-

dimethylamino-1,3,1-oxadiazol-2y] or S-methylamine- 13 4-thiaciazol-2-yl. where the wavy line
4

indicate the peint of attachment to the rest of the melecule. The notation E means Y' can be

attached to the rest of the melecule at any of the available sositions of the Y' groap set forth above.

Forexample, © ¢ : s meant to include T-indelizinyl, 2-ndolizinyl. 3-indeliziny, 4+
indolizinyl, 3-indehizinyl. 6-indolizinyl, 7-indobizinyl, and 8-ndolizinvi (i.c., substitutions can be at !,

2.3, 35,6, 7 or 8 positives of the indelizine ring}.

[0075]  In some embaodiments of compaounds of formula (1, Y' is selected from:

A611-791R-7726 1
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CNTON o OUNT TS el o s hich is optionally susstituted with from o 3 R

substituents: or 1 0 3 R* substituents: or 110 3 R sobstituents. or 1 to 3 R® substituents: or 1o 3 R®
substituents: or 1o 3 RE substituerns: 1o ¥ R substituents: or 1o 2 sabstituents sslected from b, L
Br, [ -CN, -OH, -CF;, NH,, CI0-, CH;-, CH;O, -NO, eyclopropyl, eyelopropylmetbyl,
ovelopropy limine, evelepropyimeths lamino, T-evanocvelopropy L methylamine, dimethylamine,
methylthio, acetoxy, aceryl, methosyearbonyl, acetamico, -cyvclopropylethyl, 2-cyclopropylethyl, |-
cveloprooviethylamine. 2-cvelopropy lethy Jamino, T-bvdroxy--methviediv], methvicarbamonl, 1-
carboxycyclopropyl, -carbamoyleyelopropyl, t-methoxycarbonyleyclopropyl, [-cyanoisopropyl, 1-
hvdroxyoyeloptopy L -hvdoxyisopropvl ey elobutoxy. eyelonentoxy, cyelohevloxy, 4-morpholine, 4-
hydroxypiperidinyl, i- piperidinyl, piperaziny., 4-methylpiperazinyl, 4-t-butoxycarbonylpiperazinyl,
acetidined, pyrrolidinyl, evelopropylearbamoyl, S-methyvl-1.24-0oxadinzol- 393 1 S-methvl-1.3 4-
oxadiazol-2y], S-dimethy amino-1.} d-oxadiazol-2yl or S-ntethylaming-: 2 d-thiadiazol-2-v], where
- . ) . . v - =i
the wavy line indicates (he pamt of attachmerit o the rest of the meleculs. The notation & means

v . : . . .. - Lt N
y' can he attached to the rest of the molecule at any of the available positions of the Y group set forth

RNy
2

o
) N . . .
chove  For example, i is meant o include TH-pyrrolo[3,2-b]pyridin-1-v1, 111-

ovrrolo[2,2-b]pyridin-2-y1, ' H-pyrroio[3,2-bipyridin-3-yl, | H-pyrrolo[3,2-bipyridin-5-v], 1H-
pyrrelo[2.2-blpyridin-6-vT and TH-pyrrolof 3 2-bpyridin-"-vl tie., substitutions can de at 1, 2. 3§, 6,
or 7 positions of the pyrroio[3,2-b|pvridine ring). All the other variables Y?, Q. Z of formula (1) and

3 3 - R ~ . . . X .
RY R R R and RY are as defined in any of the embodiments deseribed herein

[0076)  In some cmbodiments of compommds of formula (Tt Y is selected frone

N N or N @ Ccach of whiih 13 opnenadly swbstuted woath oo 1o 5 RC

26
A4211.7314




WO 2012/109075% PCT/US2012/023543
N395362-7211
substiraents: or 110 3 R* substitierts: or 1 to 3 R substituents: or 1 (o 3 RY sibstituents, or o 8 R
subutitnents; or | to 3 R* substituents, 1t 3 R substituents: or |t 3 substiivents selected from 1, Cl,
Bro 0 -ON, -0 -CF < NHa CF 00 CHe- CEL -NQY evelopropyll eyeiopropy Inethy),
cyclopropylamino, eyvelopropylmethylamino, I-cvanocyelopropyl. methvlammao, dimcthytamine.
methvithio, acetony . acels [ mathosvearbony L acetamndi, t-ovclopropylathy], 2-cvclopropylethyl, -
cyclopropylethylamino, Z-cyclopropylethylumino, 1-hydroxy-1-miethylethy |, methylearbamoyl, 1-
carbeayevelopropyl t-earbamovicvelopropy L Tomiethoxvearbonvlevelopropyl. L-eyvanaisoprapyl, 1-
hydroxyevelopropyl, I-hy doxyisoprapyl evelobatoxy. evclopentoxy, eyeloheyloxy, 4-maorptinting, 4-
hydrosvpiperidinyl, - piperidiny L piperaziny L 4-methylpiperazinvl, 4-t-butexycarbonyIpiperazinyl,
azeuding ], proolidinyl evelapropy lcarbamaoy], S-methyl-1.2,2-0xadiazol-3-v1 S-methv]a 1.3 4+
oxadiazol-2yi, 5-dimcthylamino- 1.3 d-oxadiazol-2yl or 5-methylamino-1,5 4-thiadiazol-2-yl, where

—_—f—

the wayvy line indicates the point of attachment to the rest of the malecu:z. The notation & moany

Y' can be attached to the rest of the molecule at any of the available positions of the Y group set forth

above, For exampie, is meant to inciude SH-pynela[3.2-¢]pyvridazin- 3oyl 5H-
pyrrolo[3,2-c|pyridazin-s-vl, SH-pyvrrelo[3,2-¢]pyridazin: G-y, SH-pyrrolol 3.2 -¢[pyridazin-6-y1. 3H-
pyrrolo[3,2-¢|pvridazin-7- vl (Le., substitutions can be at 3, 4, 8, 6. or 7 positions of the SH-
pyrro o[ 3,2-¢]pyridazine rings, All the ather sariables Y=, O, Z of tormula (1 and RY RY R*, R and

R* are as defined in any of the embodiments described herein,

)77 some embadiments of compounds of formula 10, Y s selecwed from:
49 In s» bod ts uf compounds of formda {1, Y' s selecwed from

]

"N . N7 S cach of which is optionally substituted with from | to 3 R

substinents: or 1 to 5 R substitvents: or | te 3 R substituents; or 1 to 3 R substituents, or 1o 3 R?
substituents; o1 1 to 3 R substituents: | to 3 R" substituents; or 10 3 substitnents selected from 1, C1,
BroJo-ON, <O SOF NH, OFO CH:- CHOLU NG esclopropyvl evelopropylmethh l,
eyvelopropylantine, cycloprapyinmetiivlamine, i-cyancevelopropyl, methylanunag, dintethyiamino,

methvlthio, acetoxy, acetvi, methoxyearbonyl, acetamido, §-cvelopropyleihyl, 2-cveloprapvietin g, |-

o

4813.7818.7725.4
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cyclopropylethylamino, 2-cvelopropylethylamino, 1-hydroxy-1-methylethyl, methylcarbamoyl, 1-
carboxycyclopropyl. [-carbamoyicyclopropyl, (-methoxycarbonyicyclopropyl. T-cyanoisopropyl, (-
hydroxyeyelopropyl. I-hydoxyisopropyl, cyclobutoxy, cyclopentoxy, cycioheyloxy, +-morpholino, 4-
hydroxypiperidinyl, i - piperidinyl, ptperazinyl, 4-methylpiperazinyl, 4-t-butoxycarbonylpiperazinyl,
azetidinyl, pyrrolidinyl. cyclopropylcarbamoyl, S-methyl-1,2 d-oxadiazol-3-vl, S-methyl-1,3.4-

oxadjazol-2yl, S-dimethylamino-13,4-oxadiazol-2yl or 5-methylainino-1,3,4-thiadiazol-2-yl, where

the wavy line indicates the point of aitachment to the rest of the molecule. The notation § neans

Y' can be attached to the rest of the molecule at any of the available positions of the Y' group set forth

4 H
30 N5
g N°NYT N~.
4 5
U P
oo
2 N
1

above. Forexample, is meant to include SH-pyrrolo[3,2-¢]pyrimidin-2-vi, SH-
pyrrolo[3,2-clpyrimidin-4-yl, SH-pyrrolo{3,2-c]pyrimidin-S-yi, SH-pyrrolo[3,2-¢]pyritmidin-6-yl and
SH-pyrrolo[3.2-c]pyrimidin-7-y| (i.e., substitutions can be a1 2, 4, 5, 6, or 7 positions of the 5H-
pyrrolo[3,2-c|pyrimidine ring). A!l the other variables Y2, Q, 7 of formula (I) and R', R*, R®, R” and

R® are as defined in any of the embodiments described herein.

[0078) In some embodiments of compounds of formula (1), Y- is selected from:

H H H N
N N N N N ’ =
HE T H L 4 o O 10 T L
0 . r 2 L N
S “u N, N N N~ TO | Nl
H
N N L N g Nao . N N
T A7 'E—: Ag T Ay T /l.\ ’OE o 'ET /) N
NTTN T Sy ,COON . ONT TS N . N7 N
_N N
T
NN or ¥ SN TN each of which is optionally substituted with from ! 1o 3 R

substituents; or [ to 3 R* substituents; or : (03 R® substituents; or 1 to 3 R® substituents; or 1 to 3 R¢
substituents; or 1 to 3 R® substituents; 1 to 3 Rf substituents: or 1 to 3 substituents selected from F, C|,
Br, {, -CN, -OH, -CF;, Nil,, CF;0-, CH;-, CH;0, -NO,, cyclopropyl, cyclopropylmetivyl,
cyclopropylamino. cyclopropylmethylamino, l-cvanocyclopropy!, methylamino, dimethylamino,
methylthio, acetoxy, acetyl, methoxycarbonyl, acetamido, 1-cvclopropylethy!, 2-cyclopropylethyl, 1-
cyclopropylethylamino, 2-cyclopropylethylamino, 1-hydroxy-1-methylethyl, methylcarbamayi, 1-
carboxycyclopropyl, t-carbamoyleyclopropyf, T-methoxycarbonylcyclonropy!, T-cyanoisopropyt, I-
hydroxycyclopropyl, 1-hydoxyisopropyl, cyclobutoxy, cyclopentoxy, cycloheyloxy, 4-morpholino, 4-
hydroxypipendinyl, i - piperidinyl, piperazinyl, 4-methylpiperazinyl, 4-t-butoxycarbony!piperazinyl,
azetidinyl, pyrrolidinyl, cyclopropylecarbamoyl. S-methyl-1,2 4-oxadiazol-3-yl, S-methyl-1,3,4-
oxadiazol-2yl. S-dimethylamino-i,3.d4-oxadiazol-2yl or S-methylamino- 1,3, 4-thiadiazol-2-yl, where

<

PO

the wavy line tndicates the peint of attachment 10 the rest of the molecule, The notation  # means

28
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¥ can he attached 1o the rest of the molecule at anv of the available positicns of the Y group set forth

H

3 LN s

&

N . ,
above. For example. - © s meant (o include SH-pyitolol 2 3-h]pyrazin-2-vl, SH-

pyrrolo 2,3-blpyrazin-3-yl, SH-pyrrolo) 2.3-b|pyrazin-3-yl. 3H-pyrrolo{2.3-bipyrazin-6-y1, SH-
pyrrolo[Z 3-b'pyrazin-T-v1 (e, substitutions can be at 2, 3, 5, 6, or 7 pasitions of the SHepvrrolo)23-
blpyrazine ring). All the other variables Y, ©Q, Z of formula (1) and RY, R®, R*, R™ and R” arc as

defined in any of the embodiments deseribed herein

(0079 In some embodiments of compounds of formula (1), y'is ON. halepen. -OH, optionally
substituted C, .. alkyl, optionally substituted <7 4 alkoxy, optionally substitred Cy chaloalky!, or
opricnally substituted ) shaloalkoxy . In other embodiments. ¥ s ON, halogen. -OH, C\; alkyvl. €4
alkoxy, C.ghalualky! ur Cpshaloalkoxy, each of which is optionally substituted with Irom 1 1o 3 R'
substituents; or 1 1o 3 R" substituents: ur 1 to 3 R substituents: or 1 1o 3 R® substituents: or 1 to 3 RY
substituents; or § to 3 R¢ substituents: 1 to 3 R substituents; or | to 1 substituents sclected from T, Cl,
Br, 1 -CN, -OH, -CF;. NH;. CFy0-, CHa-, CH:O, -NO);, eyclopropyl, eyelapropylmethyl,
evcloproovlamino, evelopropyImethvlamine. 1-cyanocyclopropyl. methvlamnino, dimethylamino,
methylrhio, acetoxy, acetyl. methoxycarbonyl, acetantido or meihylearbamovl, In some
embodiments. Y is CN, halogen, -OH, Cy.., alkvl, C alkoxy, Crhaloalkyl or Cyehaloalkoxy, In
other embodiments, Y'is CN, Cl, Br. T, [, -OH, -OCH,_-CF;, or -OCF;, each of which is oprionally
substituted with from 1 to 3 R* substituents; or 1 to 3 R substituents: ur 1 to 3 R® substituents: or 1 to
3 RE substituents; or 110 3 RY substituents; or | to 3 R® substituents: | to 3 R' substituents; or | to 3
substitnents selected from I, C1 Br, I -CN, -OH. -CF;, NHs, CF:O- CHs-. CH:O, -NO;, evelopropyl,
cyclopropylmethyl, cvelopropylamino, eyclopropylmethylamino, 1-cvanocyclopropyl, methylamino,
dimerhylamine, methylthio, aceroxy, aceryl, methoxycarbonyl, acctamido. 1-cyelopropylethyl, 2-
cvclopropylethyl, T-cy:lopropylethylamino, 2-cyclopropylethvlaming, 1-hydroxy-1-methylethyl,
methylcarbamoyl, 1-carboxycvelopropyl, 1-curbamovicyclopropyl, I-metiioxycarbonyleyciopropyi.
I-cvanoisopropy], 1-hvdroxyeyelopropyl, I-hydoxyisopropyl. evelobitoxy, cvelopentoxy,
cycloheyloxy, 4-morpholino, 4-hydroxypipendinyl, ! - piperidinyl, piperaziny!, d-incthylpiperazinyl.
d-t-butoxyearbonvipiperaziny . azetidinyl, pyrrolidined, evelopropylearbamoyl, Smethy]-1.2.4.
oxadiazol-3-yl, S-methyl-1,3.4-oxadiazol-2yl, S-dimethylaminoe-1,3,d-oxadinzol-2yf or 5-
methyiamine-1,3,4-thindiazal-2-v1 Tn other embodiments, y'is ON, halogen, -OH, CH;, CH.O-, CF-,
CF;0. cyclopropyl or cyclopropyhnethyl, All the other variables Y7, ), Z of formula ([} and R', R,

R°, R and R7are as defined 1n any of the emhodiments deseribed herein,

[0086] It any of embodimen’s of compounds of formula {1y aboy e and described herein, where

appropriate, each R is independently sclected from halogen. -CN, -OH, -CF.. CF:O-, Calkvl, C;.

wlkosy, Creoveloalhovy, -NO,, benrvl, phengl, eyclopropy!, cyclopoopylinethyd, 1-
cveanaevelopropyl, 1-carboxyevelopropyl, -carbamovieyelopropyl. [-methuxyearbonyleyciopropyl,
29
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Leovanoivapronyl, T-hydroxyevelopropyl '-hvdoxvisopropyl, evelobuiexy, cyclopentoxy.

cyclobexloxy, Crpalkyl- 1.2 4-0xadizol-3-vl, 3-Cpaalay - 3 d-oxadiwnd-2y 1 2 -dinC albylaming-
1 s-oxadiazol- 2yl 3-Cpathelimine- L3 -thiadiazol-Z-s [Levclobuty | evelobutvlmethyi,
eyclopentyl, cyclapentylmethyl, evelohexyl, eyvelohexymethyll -OC{()R?, SCIOMRY, -CLGIORY, -

L CL BT ONL O ST,

NHCOMR -CUNFRY, -NHR o =NRTR . In certain mistances, R
NH:. CFO- CHo- U0 COHQ- - NGaL oveloprepyl, eyelepropyinsethyll evelopropvlamino,
cyclopropylimethylamino, 1-cyanocyvelopropyl, | carboxyeycloprepyl, 1-carbamoy leyclopropyl, |-
methoxy carbony.oyelopropyl -oyvanoisopropy]. T-hvdroxyay clovropy L I-hydoxyiseprap: |,
cyclobutovy, eyclopentoxy, evelohevlioxy, 4-marpholino. A-hydraxypiperidinvl,1- piperidinyl,
piperazinyl, 4-nethylpiperazimyl, 1-t-butoxyearbonylpperazinyl, azetidinyl, pyrrofidiny!.
eyvelapropyicarbamoyl S-methyvi-1. 2 oxadiaze]l 3-vi Sawethyi-1.3 . d-ovadiazol-23 L 5-
dimethylamino-1.3,4-oxadiazol-2vl, [ 3.4-thiadiazal-2-vl. methylamiro, dimethylamino. methylthio,

acetoxny. acetyl. methoxyearbony., acetamudo, miethylcarbamoy,, sopropyl, L-pyrrolidinyl. 1-

7

~

eveloprapylethy L Z-eyelopropylethvll T-evelopropylethvlamine. 2-cyeloprepyleth.ylamine or 1-

hydroxy- | -methylethyl.

[0081]  In some embodiments of compounds of tormula (1), Y' is selected from the group consisting
ot S-pyrimiicinyl, 2-pyrimidiny L -pyrincicinyl, 2-methony-3-pyrimid ny ], Z-methoxy -3-py eimidinyl,
2-meethoxv-d-pyvrimidiny), d-methoxy-2-pyrimidinv|, A-niethoxy-A-pyrimidinyl, 4-methoxy-5-
pyrimidinyl, S-methoxy-2-pyrimidinyl, S-methoxy-4-pyrimidinyl. 2-cyclopropyl-3-pyrimidinyl, Z-

ey clopropyl-3-pyrimicinyl, Z-cyelepropyl-t-pyrimidiny [, -excloapropy [-Z-py rimiciny ], 1-
eyvclopropyl-Ad-pyrimicimyl, 4-cvclopropyl-3-pyrincidinyl. S-cyclopropyl-2-pyrimidinyl, 5-

hyrimidinyl,

eyelopropyl-d-pyrimidinyl, 2-cycloprapylmethyl-5-pyrimidinyl, 2-cyclopropyimethy.-3

v

-

Z-evelopropyimethy -4 -pyrimidinyL d-ovelepropy methyl-Z-pyrimidinyd, d-evelapropyvlimethv]-4-
pyrimidiryl, A-cvelopropylmethyl-3-pyrimidinyl, S-cycloprepylnethyl-2-pyrimidinyl, 3-
cyelnpropylmethyl-t-pyrimidiny., 2-methyi-3-pyrintiding [, Z-nethyl-3-pyrimidinyl. 2-methyl--

pyvrimidinyl. d-methvt-2-pyrinidinel b-metavl-d-pyvrimizdingd, 4-methal-S-pyrimidiny]. S-methyl-2-

pyrimic¢inyl, S-methyl-1-pyrimidinyl. 2-halo-5-pyrimidinyl. 2-halo-3-pyrimicinyl, 2-halo-1-
pyrimidwyl, d-haln-Z-pyrimidinyl, 4-halo-d-pyrimidiny |, 4-halo-3-pyrimidingl, 3-hafo-2-pyrimidinyl,
S-kale-d-pyvrimidiny], 2-(1 -cvanoevelapropyD-5-pyrimidiny], 2-{1-cvanceyclopropy 3-3-pyrimidinyl,
2-{ [-cyauocyclopropyli-d-pyrimidinyl, 4-(* -cyanocyelopropyly-2-pyrimidinyi, 4-(1-

eyaneey Jopropy l=d-pyrimidinyl, -0 L-cvanoeyclapropy D-3-py rimidiny [, S T-cvanocyelopropy h-2-

pyrimidinvl. 5-( [-evanoevelopropel-d-pyrimidinyl. 2-cvelopropylaming-S-pyrimidinyl, 2-

eyclopropylamino-3-pyrimidinyl, 2-cyelopropylamino-2 -pyrimidinyi, d-cyclopropy famiaio-2-
pyrimidiny L A-cyclopropylamino-t-pyrimidingl, 4-exvelopropy lamine-S-pyrinigding 1, 5-
cvcloprepylammo-2-pyrimidinvl, 3-cvelopropylamine-4-pyrimidinyl, 2-dimethylamino-5-

pyrimidinyd, Z-damethvlamina-3-py rmidinyl, 2-dimethylamino d-pyrimidinyi, 4-dimethylarmine-2-

prrimidingl d-dumethylemiars d-pyrimiding { 4-dimcthylamina-S-pyrimidingl S-dimethylamins-2.
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premidinyl. S-dimethi lamine-4-pyrimidimy.. 2-cvano-S-pyrimicinyl, Z-cvane-3-pyrimidinyl, 2-
cvano-4-pyrimidinyl, - 'C)»'emo»}p_\,'l‘inlidm}l, s-cvano-4-pyrimidiny | 4-cvano-epyrimidinyd, 3-
cyuna-2-pyrimidinyl, S-eyano-d-pyrimiding |, 2-tnitluoromethyl-5-pynmidinv], 2-trithueremethyl -3
pyrimidimyl, .I*l.'a'iﬂimra;zmcd’i_\‘l-4-~-p},'rjnudm_v.i., daninyorometky i-2-pyrimuding L d-trifluoromethy 1-4-
pyrimidinyl, 4- trifluoromethy-5-pyrimidinyl, 3-triflucromethyl-2-pyeiidinyl. 3-triflucromethyl-4-
pyrunidiny 1, Z-tritloeromethoxy - 2-pyvrivmding L 2-teRlucramethoxy 3-pyrimiding |, 2-
trifluoremethoxy-4-pyrimidinyl, 4-tritteoromethoxy-2-pyrimidinyl, ‘I-trifluoromethoxy-4-
purimidiny L 4- rriffuotomethosy-3-pyrimidinyl, S-trifluoremethoxy-2-pyrimidingl. 3-
titluoromethoxy-4-pyrimiding b, 2-hydroxy-S-pyrimidinyl, 2-hydroxy-3-pyrimidinyl, 2-hydroxy-4-
prrimidingl dohydroxy-Z-pyrimidiav], 4-hvdeoxy J-pyrimidinyd, 4-hvdroxy-S-pyrimidiny], 5-
hvdroxy-2-pyrimidinyl, 3-hydroxy-4-pyrimidiny .. Z-amina-3-pyrimidinyl, 2-amino-3-pyrimidinyl, 2-
amino-4-pyrimidinyl. 4-amina-2-pyrimidinyl, 4-amino-4-pyrimidinyl, 4-amine-S-pyrimidinyl, 5-
amine-2-pyrimidinyi, 3-amino-d-pyrintidinyl, 2-methylammne-3-pynmidny . 2-methylamino-3-
pyrimidinyl. 2-methy!amino-4-pyrimidinyl, 4-methylamine-2-pyrimidinyl, 4-methylariing-4-
pyrimidiny ], 3-methy iamine-S-pyrimidioyl, I-methylamino-2-pyrimutinyl, S-methylamino-4-
pyrimidinyl, 2-dimethvlamine- S-pyrimidinyl, 2-dimethylamino-3-pyrimidinyl, 2-dimethylamino-4-
pyvomidingt d-dimethyfamino-2-pvrimiding, d-dimethvlamino-d-pyrimiding [ 4-dimethylamino-$-
pyrimidinyl. 3-dimethvlamino-2-pyrimidinyl, S-dimethylamino-4-pyrimidinyl, 2-acetamido-3-
pyrimidinyl. 2-acetamido-2-pyrimidiny L 2-acetamido-4-pyrimidinyl. J-acetamdo-2-pyriimidinyl, 4-
acctanido-d-pyrimidinyl, 4-acetamido-S-pyrimidinyl, 3-acetamide-2-pyrimidiny], S-acetamido-1-
pyrimidinyl. 2-methvlthio-S-pyrimidiny, 2-methylthio-2-pyrimidiny!, 2-methivithio-4-pyrimidinyl, 4-
methyfthio-2-pyrimidinyl, 4-methyithio-4-pyrimidinyl, 4-metaylthio-s-pyrimidiny, S-inethylthio-2-
“

pyrimidinyl, 3-methylthic-4-pyrimidinyl, 2-acetoxy-S-pyrimidinyl, 2 -acetoxy-3-pyrimidinyl,
acetoxy-4-pyvoimidingd, d-acctoxy-2-pyvrumidiny L d-acetoxy-4-pyrimidiny, $-acetoxy-3-pyrimidioy,
S-acctoxy-2-pyrimidinyl, S-acetoxy-4-pyrimidinyl, 2-acetyl-S-pyrimidinyl, 2-acetyl-3~pyrimidinyl, 2-
acetyl-d-pyoimudiny L d-acetyl-2-pyvrimidiay ], d-acets [-1-pyrimidiny |, 4-acety!- S-pyvrimading, 3-
acelyl-2-pyrimidinyl, S-acetyl-4 pyrimidinyl, 2-methoxycarbonyl-3-pyrimidinyl, 2-methoxycarbonyl-
A-pyrimidinyl, 2-methoxyearbonyi-d-pyrimidiny [, 4-methoxyearbonyt-2-pyrimidinyt, 4-
methoxycarbonyl-d-pyrimidinyl, 4-methoxycarbonyl-3-pyrimidinyl, S-methoxycarbonyl-2-
pyrimidinyl, S-methoxycarbonvi=4-pyrinadinyl. 2-methylcarbamoyl-3.pyvrimidiny, 2-
methylearbamoyl-3-pyrimidinyl, 2-methylearbamayl-4-pyrimidinyl, 4-methylcacbanoyl-2-
pyrimidinyl. 4-methylcarbamoyi~<d-pyrimidingl. 4-methylearbanioy] -S-pyrimidiny], 5-
methiylcarbamayl-2-pyrinidingd, S-methylcarbamay-4-pyvmidiny L 2-pyridyl 3-pyridy!, tpyridy ],
S-pyridyl, 3-methoxy-2-pyridyl, 4-methoxy-2-pyridyl. 3-methoxy-2-pyridyl. o-methoxy-2-pyridy). 2-
methoxy-3-pyeidyl, 4-methoxy-3-pyridyl, S-methoay-3-pyridyl, -methoxy-3-pyridy . 2-methoxy-4-
pyridyl, 3-methoxy-4-pyridyl. 1-halo-2-pyridyl, 4-halo-2-pyridy!, 5-haio-2-pyridyl, 6-halo-2-pyridyl,
2ehvdo-3epyady [ A-halo-3-pvedvl, S-hale-3-pyridy 1 6-halo-3-peridyll 2-halo-dspyridy L 3-hale-4-
pyridyl, 3-cyano-2-pyridyl, 4-cvaro-2-pyndyl, S-cayno-2-pyridyl, ¢ cyano-2-pyridyl, 2-cyvano-3-
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peridyvl deevano-2-pyr S-ovar-3-pyridvl, f-ovans-3-pyridy L 2-evano-4-pyridvl, 3-evamo-<-

pvridvl, ;%v-hydmxyaE-pyridyl, A-hydroxy-2-pyridyl 3-hydroxy-2-pyricyl. 6-hydroxy-2-pyridyl, 2-

hydroxy-3-pyridyl, 4-hydioxy-3-pyridyl. 3-hydroxy-3-pyridyl, e-lyrdroxy-3-pyvridyl, 2-hy droxy -

perichl 3-hvdroxy-depyrids L 3-triflnoremethiv]-Z-pyridvi. d-trilluoroniethy -Z-pyridv]. 3-
difleoromethyl-2-pyridyl, 6-triftuoromethyl-2-pyridy], 2-trifluoramethyl-3-pyridyl. 4-trifluoromethyl-
Jepyridyd, S-trifluoremnzstbvi-3-pyridyl, 6-udluoromethy -3-pyridyvl, 2-trifluoremetinyl-4-pyiids | 3-
tiflueromeths d-pyrigyl, 3eaming-2-pyridvl d-anine-2-pyridyl, S-amina-2-pyricyv, G-anino-2-
pyridyl, 2-amino-3-pyridyi, d-amino-3-pyridyl, 3-amina-3-pyridvl, 6-amino- s-pvud»l,- amino-4-
pyridyl. J-ammo-4-pyridyl, 3-trilluorcrethoxy-2-pyridyvi. d-tritiuoramethoxs-2-pyridyi,
trittucromethoxy-2-pyridvl. 6-triflucremethoxy-2-pyridvl. 2-triftuaromethoxy-3-pyridvl. <1
trittuoromethoxy-3-pvridvl, S-tritluoromethoxy-3-pyridyl, o-triftnoromethoxy-3-pyridyl. 2-
trifiusramethoxy-+4-pyridyl, 3-tritluoramethoxy-4-pyridy [, 3-methyl-2-pyridyl, 4-methy [-2-pynidyl, 3-
methy[-2-pyridyl, 6-methy I-2-pyrigyL 2emeths - 3-pyridyl, t-methy-3-payridy ], Samethy)-2-pyridvl, 6-
n-ethyl-3-pyridyl, 2-methy l-4-pyridyl. 3-methvl-4-pyridyl, 3-methoxy-2-pyridvl, 4-methoxy-2-
pyridyl, S-methoxy-2-pyridyt, O-methaxy-2-pvridvl, 2-methoxy-3-pyrdyl, +-methoxy-3-pyridyl. 3-
methony -3-pyridvl, o-methoxy-3-pyridyl, 2-methoxy-d-pyridyl, S-methoxy-d-pyvridvl 3-oveloprapyl-
2-pvridyl. d-cvelopropyvl-2-pyridy], S-cyelopropyl-2-pyridvl, 6-cvelopropyl-2-pyridyl, 2-cvelopropyl-
S-pyridy!, d-cyclopropyl-3-pyridyl, S-cyclopropyl-3-pyridvl, 6-cyclopropyl-2-pyridyl, 2-cvelopropyl-
4-pyridvl, 3-cyclopropyl-4-pycidyvl, S-eyclopropylmethyvl-2-patidyl, 4-cveloprapyimethy(-2-pyridyvl,
s-cvelaprepylmethyl-Z-pvridvl, 6-cvelopropyimethy]-2-pyridvl, 2-cvelopropy methyl-3-pvridyl, 4-
cyclopropylmethyl-3-pyvridyl, S-cyclopropylmethy - 3-pyridy., o-cvelopropy Imethyl-3-pyridyvl, 2-
oveloprapy lmethy l-4-pyridyl, 3-cyc.opropyvimethy -d-pyridy.. 3-oy cloproovimnine-2-pyridyl, -
evelepropyvlamine-2-pyvridy], S-evelopropylaniino2-pyridvl, 6-cveloproavlaming-2-pyridy, 2-
cvelopropylamino-3-pvridyl, 4-cyvcloprooylamino-3-pvridyl, S-cyclopropylamino-3-pyridyl, 6-
cvelopropylamino-3-pyridyl, Z-cyvelupropylamine-3-pyridyl, 5-0y cIoprop_\'lmninc-»4~p'\,'rid_yl, 3-
evelopropyimethyvlamine 2-pyridvl, 4-cvelopropvimethylaming-2-pyridy..
cvelopropylmethylamino-2-pyridvl, 6-cvclopropylmethylamino-2-pyridyl, 2-
cvelopropylmethylamino-3-pyriayl, 4-cyelopropylmethylamino-i-pyridyl, 3-
cyvelopropylmethylamino-2-pyridvl. 6-evelopropvimethylaming 3-pyvridvl, 2-
cvelopropyimethylamino-4-pyridvl. 3-cvelopropylmethy:amino-4-pyridyl, 3-methivlamino-2-pyridyl,
d-methviamine-2-pyridyi, S-methyvlamino-2-pyridyvi, o-micthyviaming-2-pyridyl, 2-methy Jamine-3-
pyridyt, damethvlaming-3-pyridvl, S-methvlamine-3-pyridvl, 6 methyviamino-3-pyvridvl, 2-
methylamino-d-pyridyl, 3-methiyvlamino-4-pyridyl. 3-dimethvlamino-2-pyridvl, 4-dimethvlamine-2-
pyridyl, S-dimethylamina-2-pyridyl, 6-dimethylamino-2-pyridyl, 2-dimethyiamino-3-pyidyl, <1
dimethy ilomina-3-pyridyl, S-dimethyTamino-3-pyvridvl 6-dimethvlammo-3-pyridyvl. 2-dimethylaniine-
4-pyridy], 3-dimethviemino-4-pyridyl, S-methyithio-2-pyridyl, $-methylthio-2-pyridyl, 5 methvithio-

2-perdyl, G-methylthio-2-pyridvi, 2-methyithio-3-pyridyi. d--nethylthio-3-pyridyl. S-methylihio- 3-

P

avridyl o-methyvithio-3-per’dvl Zometlovithio dopyiidvl, Somethylthic £ pyridvl 3-acetoxs Z-pyridyi,

o
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4-acetoxy-2-pyridyl, S-acetoxy-2-pyridyl, 6-acetoxy-2-pyridyl. 2-acetoxy-pyridyl. 4-acetosy-3-
pyridyl, 3-acetoxy-3-pvridyl, 6-acetoxy-3-pyridy.. 2-acetoxy-+-pyridyl, 3-acetoxy-+-pyvridyl, 3-acetvl-
2-pyridv], d-acetyl-2-pyridy!. S-aceryl-2-oyridyl. 6-acetyl-2-pvridyl. 2-acetyl-pyridyt, 4-acety(-3-
pyridyl, S-acetyl-3-pyridyl. 6-acetyl-3-pyridyl, 2-acetyl-d-pyridyl, 3-acetyl-d-pyridyl, 3-
methoxycarbonyl-2-pyridyl, 4-methoxycarbonyl-2-pyridyl, 5-methoxs carbonyl-2-pyridyl, 6-
methoxyearbonyl-2-pyridyi, 2-methoxycarbonyb-3-pyridyl, 4-methoxyearbonyl-3-pyridyl, 3-
methoxycarbonyl-3-pyridyl. 6-methoxycarbonyl-3-pyridyl, 2-methoxycarbonyl-4-pyridyl, 3-
methoxyearbony -4-pyridyl, 3-methylcarbamoyl-Z-pyridyl, 4-methylcarbamoyl-2-pyridyl, 5-
methylcarbamoy!-2-pyridyl. 6-methylcarbamoyl-2-pyridy!, 2-methyicarbamoyl-3-pyridyl, 4-
methylcarbamoyi-3-pyridyl, S-methylcarbamoy!-3 pyridyi, 6-methylcarbamoyl-3-pyridyl, 2-
methylcarbamoy!-4-pyridyl, 3-methylcarbamoyl<d-pyridyl, 3-acetamido-2-pyridy.. 4-acetamido-2-
pyridyl, 5-acetamido-2-pyridyl, 6-acetamido-2-pyridyl, 2-acetamido-3-pyridyl, 4-acetamido-3-
pyridyl, 3-acetasnido-3-pyridyl, 6-acctamido-3-pyridyl, 2-acetamido-4-pyridyl and 3-acctanido-4-
pvridyl, 3-(1-cvanocyclopropyl)-2-pyridyl. 4-(1-cyanocyclopropyl)-2-pyridvl, 5-(1-
cvanocyctopropyl)-2-pyridyl, 6-(1-cyanocyclopropyl)-2-pyridyi, 2-(1-cvanocyclopropyl)-3-pyridyl, 4-
{i-cyenocyclopropyl)-3-pyridyl, 5-(1-cyanocyclopropyl)-3-pyridyl, 6-(1-cyarocyclopropyl)-3-
pyridyl, 2-(1cyanocyclopropyl)-4-pyridyl. 3-(1-cvanocyclopropyl)-4-pyridy!, cach of which is
optionally substituted with from 1,2, or 3 susbtituents independently selected from F, Ci, Br, [, -CN, -
QH, -CF:, NHa, CF;0-, CH;-. CH O, -NOs, cyclopropyl, !-cyanocyclopropyl, cyclopropylmethyl,
cvclopropylamine, cvelopropylmethylamino, methylamino, dimethylamino, methylthio, acetoxy,
acctyl, methoxycarboryl, acetamido, methylcarbamoyl. isopropy., 1-pyrrolidinyl, l-cvclopropylethyl,
2-cyc.opropylethyl, 1-cyclopropylethylamino, 2-cvelopropylethy.amino or 1-hvdroxy-1-methylethyl.
In some instances, the 1, 2, 3 substituents are on the aromatic portion of Y'. In other instances. the 1.
2, 3 substituents are on the aliphatic portion of Y'. All the other variables Y, Q, Z of formula (1) and

: 3 3 bl . . . R .
RY, R, RS, R7 and R® are as defined in any of the embodiments described heren.

[0082] In certain embodiments of compounds of formula (1), Y' is phenyl substituted with from 1 to
2 susbtituents independently selected from F, Cl, Br, [, -CN, -OH, -CT'y, NH,, CF;0-, CH;-, CH;0,
CHs0-, -NO;, cyclopropyl, cyclopropylmethyl. exvclopropylamino, cyclopropylmethylamino, 1-
cvanocyclopropyl, L-carboxyeyelopropyl, 1-carbamaoyicyclopropyl, 1-methoxycarbonyleyelopropyl,
l-cyanoisopropyl, 1-hydroxycyclopropyl, |-hydoxyisopropyl, cvelobutoxy, cyclopentoxy,
cyeloacyioxy, 4-morpholine, -hydroxypiperidinyl, 1- piperidinyl, piperaziny], 4-methylpiperazinyl,
4-1- butoxycarbonylpiperazinyl, azetidinyl, pyrrolidinyl. cyclopropylcarbamoyl, 5-methyl-1,2,4-
oxadiazol-3-yl, 3-methyl-1,3,4-oxadiazol-2yl, S-dimethylamino-1.3.d-oxadiazol-2yl, S-methylamino-
1.3 4-thiadiazol-2-v!, methvlamino methylamino, dimethylamino, methylthio, acetoxy, acetyl,
methoxycarbonyl, acetamido, methylcarbamoyl, isopropyl. l-pvrrolidinyl, 1-cyclopropylethyl, 2-

cyclopropylethy!. l-cyclopropylethvlamino, 2-cyclopropylethy.amino or 1-hyvdroxy-i-methylethy/.

tad
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[0083] In other embodiments of compounds of formula (1), Y' is selected from the group consisting
of phenyl, 2-halophenyl, 3-halophenyl, 4-halophenyl, 2-fluorovhenyl, 3-fluorophenyl, 4-flucrophenyl,
Z-cyanophenyl, 3-cyarnophenyl, 4-cyanophenyl. 2-hydroxyphtienyl. 3-hydroxyphenyl, 4-
hydroxyphenyl, 2-trifluoromethylphenyl, 3-tritluoromethylphenyl, 4-trifluoromethylphenyl, 2-
aminophenyl, 3-aminophenyl. 4-aminophenyl. 2-trifluoromethylphenyl, 3-trifluoromethy!phenyl, 4-
triflucromethylphenyl, 2-methylphenyl, 3-inethyiphenyl. 4-methylphenyl, 2-methoxyphenyi, 3-
methoxyphenyl, 4-methoxyphenyl, 2-cyclopropylphenyl, 3-cyclopropylphenyl, 4-cyclopropylphenyl,
2-cyclopropylmethylphenyl. 3- cyclopropylmethylpheny [, 4-cyclopropylmethylphenyl, 2-
cyclopropylmethylaminophenyl, 3- cyclopropylmethylaminophenyl, 4-
cyclopropylmethylaminophenyl, 2-cyclopropylaminophenyl, 3-cyclopropylaminophenyl, 4-
cyclopropylaminophenyl, 2-methylaminophenyl. 3-rmethylaminophenyl, 4-methylaminophenyl, 2-
dimethylaminophenyl, 3-dimethylaminophenyl. 4-dimethvlaminophenyl, 2-methylthiophenyl, 3-
methylthiophenyl, 4-methylthiophenyl, 2-acetoxyphenyl. 3-acetoxyphenyl, 4-acetoxyphenyl, 2-
acetylphenyl, 3-acetylphenyl, 4-acetylphenyl. 2-mcthoxycarbonylphenyl, 3-methoxycarbonylphenyl,
4-methoxycarbonylphenyl, 2-acetamidophenyl, 3-acetamidophcnyl, 4-acetamidophenyl, 2-
methylcarbamoylphenyl, 3-methylcarbamoylshenyl, 4-methylcarbamoylphenyl, 2-(1-
cyanocyclopropylphenyl, 3-(1-cyanocyciaprapylphenyl and 4-(1-cyanoeyclopropylyphenyl, cach of
which is optionally substituted with from |, 2 or susbtituents independently sclected from F, Cl, Br, I,
-CN, -OH., -CF;, NH;, CF;0-, CH;-, CH;0, -NO,, cyclopropyl, i-cvanocyclopropyl,
cyclopropylmethyl, cyclopropylamino, cyclopropylmethylamino, methylamino, dimethyfamino,
methylthio, acetoxy, acctyl, mcthoxycarbonyl, acetamido, 1-cyclopropylethyl, 2-cyclopropylethy!, 1-
cyclopropylethylamino, 2-cyclopropylethyvlamino or 1-hvdroxy-1-methylethy] or methylcarbamoyl.
In some instances, the 1, 2, 3 substituents are on the aromatic portion of Y'. In other instances, the |.
2, 3 substituents are on the aliphatic portion of Y'. All the other variables Y2, Q, Z of formula (1) and

RY R, R, R and R® are as defined in any of the embodiments described herein,

[0084] In some embodiments of compounds of formula (1), Y2 is as defined in the summary of the
invention and the other variables Y', Q and Z of formula (1) and R*, R% R®, R’ and R are as defined

in any of the above embodiments anc¢ any of the embodimenis described herein.

[0085] In some embodiments of compounds of formula (), Y? is H, halogen, CN. C, salkyl. C,.
calkoxy, Cs.gcycloalkylamino, Cyseycloalkyl-Csakylamino, aryl, heteroaryl, aryialkyl or
hetercarylalkyl, whercin the aliphatic or aromatic portion of Y* is optionally substituted with [, 2 or 3
substituents independently selected from 11, F, CI, I, CN. CH;. CH30-, phenyl, CF; or CF;0. In
certain instances, Y is H, halogen, ON, Cyalkyl, Cjsalkoxy, Csscycloalkylamino or Ciecycloalkyi-
C\salkylamino, wherein the aliphatic portion of Y* is optionally substituted with 1, 2 or 3 substituents
indcpendently selected trom I, F, CL. I, CN. Cli;, C11:0-, phenyl, CF; or CF;0. Al other vuciables
Y', Qand Z of formula (I) and R*, X*, R*, R” and R® are as defined in any of the embodiments

described herein.
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[0086]  In sorae cmbodiments of compounds of formula (I, Y7 is HL F, CL L ON, CH,. CH0O-,
cyeloprapylamine or evclopropyanethylamino, All the other variables Y U Q and 7 of taemula (1) and

KO, ROOR™ R and R are as detined incany of the embodiments described heren

[0087)  In stne prefened embodiments of compeunds of formule (%, Y7 is 1 and all the other
variables Y' O and 7 of tormula (Ivand R, RY, R®, R and R¥ are as defined in any of the

embodiments described herein.

j0088|  In seme cibodiments of compounds of formula (1), Q) is selected from H, ¥, Clor CHa. In
cne embodiment, £} is H. In another embodiment, 2 is F. In yver another embodinent. € is CHs. in
still other enibodiment. Q is C1 v another embodiment. O is Hor £ Al the other varizbles YL Y7,

Z of formula (1Y and R, l-:5, R R’ and R® wre as defined in any of the emhodiments described herein.

[0089] In some enaediments of compounds of tormula Ty, 7 is ax defined in the summary of
invention. Al the other variables of tonnula (1) and R*, R®, R". R” and R® arc as defined in any of the

embodiments described herein.

[0090] [n some embediments of compounds of formula (1), Z is ~N{K*%R") or -C{R“ R 4R,
wherein R end R” zre cach independenthy selected from the group consisting of 11 eptionally
substituted C _alky., optionally substituted Cygeveloalkyl, optionally substituted Caeeveloalkylalkyl,
optionally substituted heterocycloalkyl, optionally substituted heteracyeioalkylalkyl, optionally
substituted aryl, optionzlly substituted anylalky [, optionally substituted hatercanvt and optionaily
substituted keteroarvlalkyv; ar R* and R” taken together with the ritrogen atom to which they are
attached form a four to cight-membered ring having from 0-2 addijtional heleroaroms as ring menibers
selected trom N, O ar S wherein the four 1o eight-membered ring 1s opticnally substituted with from
one to three oroups independently selected from U halealkvl, Gl haloalkoxy, (. alkvl, Cae
cvcloaikvl, Cig cycloalkvialkyl. aryl, arylalkyl or R® K. R’ and R are cach independently I, C,.
alkyl, Cy4 haloalky |, Ci .« haloalkoxy, Cs.s cyvcloalkyl, Cog cycloalkylalky . aryl, anvla kyl,
heteraevelon kyl, heteroeyveloalkylalkyl, heteroarvl, heteroarslalkyv] or -X 'R wherein the zliphatic or
aromatic portion of R®, R” and R? are cach optionally substituted with frem 1 to 3 members
independently selected tiom the group consisting of Cygeyeloalkyl, Cygeveloalkylakyl, aryl,

arylalky [, heteroeyeloalky [ beterooy cloalks lalky 1, heteroarvl, heteroanyialkyl and R®: or any two of
the R, R™ and R sroups taken together with the carbon atom t: which they are attached forma 3 10 §-
membered carbocyelic ring or i 4 to §-membered heterceyelic ring having [roin | to 2 heieroatoms as
nag members selected Trom N, O ar S0 whereun the 3 to S-membered carhocy e ring or the 4 to 8-
membered heteroevelic ring is optionally substituted with frons one o three groups independently
selected from Cyghaloalkyl. Cy haloalkoxy. Craalkyl, Cigeyeloalkyl. Cageveloalkylalkyl, aryl,
arylalb v, beteroaryl or heteroarvlalkyl or R, provided at sach accurrence. ut least two of the R, K
and RY groups are not simultatesusly ivdroven. Al the other variables ¥ ¥ und Q of formula (13
are as defined in any of the embodiments deseribed herein,
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[0091] I some embadimen’s of compounds of formula (1), Z is - Ni(R*)){R), wherein R' and RY arc
each independently sclected from O galkyl, Coseveloalkyl Cogeyeloalgylzlkyl, anv ] aryl-Cyalkyl,
heteroary. or iereroany 1-C,alky ] eacn of which is optionally substtited with irom 3 [-3
substituents independently selecied from Cyalkoxy, Cishaloalkyl, O halealkoxy, Cpealkyl, O

weyeloalkvl Coseveloudkylalks L arel arvlalkyvl heteraaryl heteroarvbilbslor R™ er (i) 0 2 or 3 R?

~ pd
IR

substinentss or (i) 1, J or 3 R sabstituents, or (1vy 1.2 or 3 R substituents, or{v: 1.2 or 3R
v i - | P [ .
subsiitucnts; or (vi) 1, 2 or 3 R groups. All the other variables V', Y and Q of formula (1) are as

defiried 1 any of the embodimernts described herein.

[0092] In some embodiments of compounds of formula (1), R is- CH:and R is Coalkyl, .
sevelaalky], Cagoyveloalkylalkyl wrvl ary-CyLalky], beteroary] or heteroarvl-Cy_alkyi, cach of which
is optionally substituted with from {3) 1-3 substitucnts independenily selected (o € galkoxy, €.
chaloalkyl, C. zhaloalkoxy, Cialkyvl, Ciseveloalkyl, Cogeveloalkylalicvl, aryl, arylalkyl, heteroaryl,
hetercaryfalkvb or R or (iiy 1, 2 or 3 R? sabstitaents: or (1tt) 1, 2 or 3 RE substituents: or (ivi 1. 2 or 3
R substizuents: or (v1 1, 2 or 3 R? substituents; or (viyt.2o0r3 R’ groups. In cenain instances, R is —
CH; and R is Cagalkvl, Al the other variables Y!, Y# and Q of fornwula (D) are as defined many of

the embodiments described herein.

[6093] In some embodiments of compounds of formula (1), R and R are each independently
sefected from CoLalky', Cogovaloalky], Coaoveloalkylatkvl, arvl arvl-Calksidl beteroaryl or
heteroaryl-Cygalkyl, cacl of which is optionally substitutcd with frora [ 2 or 3 RY members selected
from F, CL. Br, I, -CN_ -0, -CFi, NH;, CF:O-, CH;-~, CH10, -NO:, cveloprooyl, evelopropylmethyl,
ovelopropylamine, ovclosropyimethvlamine, T-evancevelopropyl, nethyv amine. dimethyvlamine,
methylthio, acetoxy. acetyl, methoxyearbonyl, acetamido, methylearbamoyl, Z-pyridyl, 3-pyridyl, 4-
pyridyl. 2-pvridyimethyl. 3-pyridyvimethyl, 4-pyridylmethyl. 2-oxetanyl. 3-oxtetanyl, 2-

oxetany Inethy ], 3-oxreranvimethy], 2-tetrehvdrofurany I 3-tetrahy drefuranyl, 2-
tetrahydrofuranylme:hyl, 3-tetrahvdrofuranylmethyl, I-pvrrolidinyl, 2-pyrroiidinyl, 3-pyvrrolidinyl, 2-
tetrehvdrothiopheny!, 3-tetrahydrothiophenyl, 3-morphelinvl. 2-morpholinyl or 3- morpholinyl, In
certaln instances, RY s B, -CIN, -OH, -CF5. NH;, CF:0-, CHa-, CH: OO -NOD:, ovelepropyl,
cyclopropylimethyl, eyclopropylamine, cyclopropylmetnylamino, 1-cvanocyclopropyl, methylamine,
dimethvlamino, methvithio, acctixy, acetyl. methoxyearbonyl. acetanido, methvlcarbamovl, 2-

2pvridylmethvl 3-pyridvlmethyl, 4-pvridylmethyl, Zooxetany, 3-

pyridyl, 3-pyridyl, 4-py ey,
oxtetanv!, Z-oxetanylmethyl, 3-oxtetanylmethyl, 2-tetrahydroluranyl, 3-tetrahvdroturanyl, 2-
tetralvdroiranylmethy [, 3-tetrahy drofuranylmethvl, tparreliding]. Z-pyrrolidinel 3-pyrralidinyd, 2-
tetralis drothiophenyl. 3-tetrahivdrothiophenayl, 4-morpholinyl, 2-morpholinyl or 3- morpholing. Ali
the other variables Y'. Y? and 0 of formula (1) are as defined in any of the embodiments described

harein.
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[0094]  [n some cmbodiments of compounds of formula (11, R is —CHz and R 15 Cpalkyl, Cs

soveloatkvl, Cevelon ky falkyl, arvl arvbCoalky )l heteroars | or heteroaryl Calky ), each of which

is optionally substituted with from 1, 2 or 3 R* members selected from ¥, CIL Br, [, -ON, -OH, -CFy,

NH: CFC- CHe- CHECL SNCe eyelopropy ], exclopropyimettivl evelopropy Tamim,
cvelopropyimethylamine, -eyvanvevelopropyl. methylamine. dimethylamino. mc'll‘lyllhio,_ neetoxy,
acetyl, methoxyearbony | acetanudo, methylearhamoyl, Z-pynidvi, 3-pyridyl, 4-psridyl, .
pyridvimethy . Z-pyrich Imethvl cbpynidvimethy], 2-onctany], R-oxtetanvl Z-oxetanvlmethy §, 3-
oxtetanylmethyl, Z-tetrahy drofuranyl, 3-tetrabiydrofuranyl, 2«tct-ahydrofuranylmethvl, 3-
tetrahydroturany hnethyl T-psrrolidiny | 2-pyrroliding L 2-nviro iding 1L 2-tetrahvdrothiophenyl. 3-
tetrahvdrothiophenyl, 4-morpholinvl. 2-morpholiny! or 3- morpholinyl. In certain instances, R¥is I, -
CN, -OH, -CFq NHy, Cha= O CHR O, -NOy, eyelopropyl, eyclopropylmethy L eyelopronylamme,
evelopropyimethvlamine, b-evanocve loaropyl, methvlamino, dimethylamine, methyvlthio. acetoxy.
acetyl, methoxycarbonyl, acetarudo, methylearbamoyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyidyvimethyl, 3-pyridvimeths [ i-pyridy Imethy [ Z-oxetanyl 2-oxtetanyl. Z-oxetanylmethy [, 3
oxtetonvimethyl, 2-tetrahvdrofuranyl, 3-tetrahydrofuranyl, 2-tetrahydrofuranylmethyl, 3
teerahydroturany methy |, T-pyrrolidinvl. 2-pyrrolidiny, 3-pyrro idinyl, 2-tenahydrothiophenyl, 3
tetrahvdrothiophenvl, d-morpholinv], 2-morpholinyl or 2- moipiolinl, All the other variables Y, ¥?

and Q of formula (I} are as defined in any of the embaodiments described herein.

[0093]  In some ermbodinients of compounds of formula (1), R*is ~CHj and R* is selected from
ethyl, propy I, buty [ aentv . eveaonrops Loevelopropyimethyvl, exelobuatyl, eycelobutylinethy!.
cyelopentyl. cyelopentylmethyl, evelohexyl, cyvelohexylmethyl, phenyl or bunzyl, each of which is
optiarally substlituted with trom 1-3 substituents independently selected rom F, - N, <OH, -CF;.
NH. CF0-, CHy . CEHROL -NO;, exclopropyl, eaclopropy methivl, cyclopropylamine.

cyclopropy lmethylamino, 1-cyanocyclopropyl, methylamino, dmethy lamino, methylthiv, acetoxy,
acety L methoxyearbonyl, acetarado. methylearbamoyl, 2-pyridyl 3-pyrids ], f-peridy, 2-
pyridylmethyl, 3-oyridylmethyl, 4-npyridvimethyl, 2-oxetanyl, 3-oxtetanyl, 2-oxetanvimethyl, 3
oxtatany lmicthyl, 2-tetrahydroturany |, 3-tetrahydroturany |, 2-tetrahy crofurany imethy [ 3+
tevalivirofimanvlimethyl, 1-pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidiny, 2-tetrahydrothiophenyl, 3-
tetrahydrothicphenyi, 4-merphoiingl. 2-morpholinyl or 3-mospholinyi. All the other variables v/, \&

amd Q of tormula (1 are us defined in amy of the embodimernts described herein,

0096 In some embadintents of componnds of formula (1 /7 is =NRYWRY, wherein -N(RYWK ™ s
selectzd from L-azetundinyl, T-perrolidinyl, -piperidinyl, 4-nworpholinyl, 4-thiomuorpholinyl, 3
axarolidiny L 3-thuzolidine || 2-tsoxazolidin L Z-sothawoliding(, T-pyvrazolidiny [ T-piperazing.
i-hexahvdropyrimidinyt or 1-hexahvéropyridaziayl, cach of which is (i) optionally substituted with
from 1 to 3 K™ substitaenis independentiy selected from the weoup consisting of halogen. C, sathyl,
Creataoxy O haloalkyl Cochatsatkony, Coaaltkyl, 0 poveloaliyl, € seveloalks Jalkyl,

heteroeyeloulkyl, heterocvatoalkylalkyl, aryl, arvlalkyvl heteroaryl, hoteroarytalky] and R or (it} two

7
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adjacent R™ sulstituents together with the atom to which they are attached form a 5 or 6-membered
aromatic ring having from 0 to 2 additional atoms as ring members sclected from O, N or S or (iii)
optionally substituted with from 1 10 8 deuteriums with at feast 52.5%, 60%, 70%. 75%, 80%, 90%.
95%, 99%, 99.5% or 99.9% deuterium incorporation for cach deuterium, [n certain instances, R* is
F, C|, Br, I, -CN, -OH, -CF5. N11,, CF;0-. CH;-, CH;0, -NO», cyclopropyl, cyclopropylmethy],
cyclopropylamino, cyclopropyl:nethvlamino, 1-cyanocvelopropyl, methylamino, dimethylamino,
methylthio, acetoxy, acetyl, methoxycarbonyl, acetamido, mcthylcarbamoyl. 2-pyridy!, 3-pyridyl, 4-
pyridyl, 2-pvridylmethyl, 3-pyridylmcthyl, 4-pyridylmethyl, 2-oxetanyl, 3-oxtetanyl, 2-
oxetanylimethy), 3-oxtetanvhrethyl. 2-tetrahydrofuranyl, 3-tetrahvdroturanyl, 2-
tetrahydrofuranylmethyl, 3-tetrahyd -ofuranylmethyl, 1-pyrrolidinyl, 2-pyirolidinyl, 3-pyrrolidinyl, 2-
tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 4-morpholinyl, 2-morpholinyl or 3- morpholinyl. In
other instances, R* is F, -CN. -OH, -CF3, NH;, CF;0-, CHs-, CH;0, -NO,, cvelopropyl,
evelopropyvimethyl, evelopropyiamino, eyclopropylnethylamino, 1-cyanocyclopropy), methylamino,
dimethylamino, inethylthio, acetoxy, acetyl, methoxycarbonyl, acetamido, methylcarbamoy/, 2-
pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridylmethyl, 3-pyridyhnethyl, 4-pyridylmethyl, 2-oxetanyl, 3-
oxtetanys, 2-oxetany.methyvl, 3-oxtetanylmethyl, 2-tetrahyvdrofuranyl, 3-tetrahvdrofuranyl, 2-
tettahydrofuranylmethyl, 3-tetrahydrofuranylmethy., 1-pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-
tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 4-morpholinyl, 2-morpholinyl or 3- morpholinyl. In
other ‘nstances, R* is F, CH:, methoxycarbonyl, ethoxycarbonyl, -CH;, CH(CO)NH-, vinyl, propen-
3-vl or CH3(CO)(CH3)N-. [r some embodiments, cach hydrogen atom in Z is optionally replaced by a
deuterium atom with at lcast 52.5%, 60%, 70%, 75%, 80%, 90%, 93%, 99%, 99.5% or 99.9%
deuterium incorporation for cach deutetium, All the other variables Y', Y? and Q of formula (1) are as

defined in any of the embodiments described herein.

[0097] In some embodiments of compounds of formula (1), Z is —C(RG)(R7)(R8), where R® is H and
R’ and R® are each independently C,salkyl, optionally substituted with from 1 to 3 R® or R%. In some
embodiments, R®, R” and R* are each independently Cgalkyl, optionally substituted with from 1 to 3
RY or RS, In some embodiments, ~CRO(RYR®) is cyelopropyl, cyclobutyl, cyclohexyl, cyclopentyl,
eycloheptyl, evelooctyl, each of which is optionally substituted with from 1-3 R* substituents
independently selected from F, Cl, Br, 1, -CN, -OH, -CF;, NH,, CF;0-, Cll;-, CH;0, -CiL,CH=CI],, -
NQ,, eycloprapyl, cyclopropylmethyi, cyclopropylamino. cyclopropylmethylamirio, |-
cyanocyclopropyi, vinyl, methylamino, dimethylamino, methylthio, acetoxy, acetyl,
methoxycarbony!, acetamido, methylcarbamoyl, 2-pyridyl, 3-pyridy!, 4-pvridyl, 2-pyridvimethyl, 3-
pyridyimethyl, d-pyvridylmethyl, 2-oxetanyl, 3-oxtetanyl, 2Z-oxetanylmetayl, 3-oxtetanylmethyl, 2-
tetrabydrofuranyl, 3-tetrahydrofuranyl, 2-tetrahydrofuranylmethyl, 3-tetrabydrofuranylmethyl, 1-
pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-tetrahydrothiophenyl, 3-tetraliydrothiophenyd, 4-
morpholinyl, 2-morpholiny! or 3- morphalinyl. In some instances, R is I, -CN, -OH, -CF3, NH,.

CF:O-, CHs-, CH:0, -NOs. exclopropyi, exclopropylmethyl, cyclopropylamino,
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wyelopreps Imeths Jamina. -evacocyelopropyll methylamino. dimethy laminag, methy Bhio, acetoxy.
acetyl. methoxycarbonyl. acetanndo, methylearbamoyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyridyimaethyl G-pyridybmeths L bparidyimethvl 2-oxetanyd, B-oxtetany], 2-oxctanyimethy!, |
oxtetanylmethyl, 2-tetralivdrofurnyl, 3-tetrahydrofuranyt, 2-tetrativdrofiuranylmethyl, 3-
tetraliv drofuranyimethvl, T-pyrrofidingl 2-pyrrofidingt, 3-pyerobidiov ], 2-tetrahy drothicphenyt. 2-
tetrahydrothioplienyl, 4-morpholinyl, 2-morpholiny! or 3- morpholinyl. In seme embodiments.
CIRORTRM 1 2-azetindiny!. 3-azetindiny [, 3-pyrroliding [, 2-preralidmyl. 2-piperidiayt, 3-
piperidinyl, 4-piperidinyl, 2-morpholinyl. 3-morpholinyl, 2-thiomorphelinyl. 3-thiomaorpholinyl, 2-
oxazelidinyl 4-oxazohdinyl, S-oxazolidiny i, Z-thizzolidine L d-thiazoliddiny b S-thiazohdimy ], -
isoxazolidinyl, 4-isoxazolidinyl, 3-isoxazolidinyl, 3-isothiazolidiny{. 4-isothiazolidinyl, 5-
mothiazoldinyl 3-pyrazaliding [ d-pyrazolidinyl. 2-piperazinyl. 2-hexahvdropyrimiding, 4-
hexahydropyrimidinyl, 3-hexahydropyrimidinyl, 3-hexahydropyridaziny| or 4-hexahydropyridazinyl,

>3y

vach of which i3 optionally substituted with 1 to 3 R substituents, [n some cmbodiments, each
hydrogen atom in 7. is optionally replaced by a deuterium atom with at least 52.5%, 60%, 7045, 75%,
87, O 99 585 or 999 deuterium incorperation for each deuterivm. All the other

variables Y', Y* and Q of formula (1) arc as defined in any of (he embodiments described herein.

05, 997,

[0098] In somie embodiments of compounds of formula (13, 7 is selecied from the group consisting
of eveloprapyl, cvelobutyl, evelohexyl, evelopenyl, cycloheptyvl. cyelocetyl, 1-azetindinyl, 1-
pyrrolidinyi, | piperidinyl, 4-morpholinyl, 4-thiomorpholinyvi 3-oxazolidinyl. 3-thiazolidinyl, 2-
isoxazolidinyl, 2-isothiazulidiny] 1-pyrazolidinyl, 1-piperazinyl, -hexahvdropyrimiding, 1-
hexahydropyridaziny!, (C1:)(CE;CHIN-, cyeloproyplmethylamine. see-butyl, pentan-2-vi and
pentan-3-v1. cach of which is (i1 aptionally substituted with from one to three R* substituents
independcnll,\; selected fiom the group consisting of halogen, C-galkyl, C salkoxy, O Lhaloalkyl, C.
Jhatecalkoxy, Copalkvl Oy e cveloalkyl Cy s eveloalkylalkyl, heterocveloalkyl. heterocyeloalkylalkyl,
aryl, al‘_\,'!:llky‘l, bicteroaryl. heteroarylalkytand RY; or (i) two adjacent RY substituents together with
the atom to which they are attached form a S or 6-membered aromatic ring having from O to 2
additional atoms is ring members selected trom O, N or §; or (i) optionally substituted with trot 1
10 11 demeriums having at least S2.53%, 6010, 70%, 73%, 8y, 90%. 955, 9921, §9.5%: or 99 9%
deuterium incorporation for ¢ach deuteriuni. In one embodinnent, 7 is cvelopropyl opuonally
substituted with 1 to 2R groups. s another embodiment. 7 iz evelopentyl optionaliy substitited
with 110 2 R™ gronps. In vet another embodiment 7, is 1-pyreolidingd optionally substitiited with | to
2 R¥ groups, In other embadiment. 7 is 1-piperidinyi optionally substituted with T to 2 R¥ groups.

[n anothier embodiment, 715 1-pyrcolidinyl, 3-flucro-i-pyrrolidinyl, (3S)-3-tTaoro- L -pyreolidine,
CR¥-3-Mere-1-pyrrelidiny], 3 3-difluero-1-pyrrolidinyl, 3-Cyealkyi- C(O3-T- Lalky]l-N-1-pyrraliding].
1-CosalkyLC(OINT - L-pyrrolidiny . Crgalkoxyearbonyl-L-pyrrolidiny] or 3, 3-dimethyvI- f-pyrrelidingd.
In certain ingtances, R7is I, CL B 1 <CNL-OH, <CT= N1, CF:O- CHe- CHR0, -NOL evelopropyl.

cvclopropylmetly i, cyciopropylamine., eyclopropyhnethylamino, [-cyanocyelopropyl, metlivlamito,

14
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dimethyiamino, methylthio. acetoxy, acetyl, methoxyearnsonyl, acetamido, methyicarbamoy!, 2-
pyridyl. ¥ pyridyl d-pyridyl, 2-pyridylmethyl, 3-pyridylmethyl, $-pyridylmethyl, Z-oxetanyl, 3-
oxtetanyl. 2-oxetanvimethyl. 3-oxtetany inethyl, 2-tetrahydrofuranyl, S-itruhydroiuranyl. 2-
ietrahydroturanvhinethyl, 3-tetrahvdrofuranylmethyl, 1-pyrrolidiny, 2-pyrrobidinyl 4-pyrroliding,
2-tetrativdrothiopienvl, 3-tetrahivdrethiophenyl, -morpholiny], 2-maorpholiny! ar 4 morpholing | In
one instance, B is -F.methoayearbonyl, ethoxyearbonyl, -CHs, CHACOINIE. vina ] prapen-3-yi or
CHACORCHN- o another instance, RY" is -F. methoxvearbony], cihosyearhonyl, -Cls.
CHICOINTL or CHAOCORCHAIN . In vet another instance, RY is vinyd or propen-3-vl Al the other

variables Y'Y and G of tormula 1y are as defined in any of the embadiments desenbed herein,
Neovfnsadie of Formnia |

[B099]  [n one embodiment of the invention, compounds of formula {13 have subtormula (u:

1 ) £ N o §
NS HN—EN
] [ > F s
P~ O R

where the substituents Y, ¥2, Q. R" and R® are as defined in any of the embodiments disclosed
herein. T some embodiments, R is CHs and R is Cogalky! optionally substitited with from i-3
substituents independently selected from F, CL Br, T, -CIN, -OH, ~CFs, NH;, CFO-, CHa-. CHaO, -
NO,, evelopropyis exclopropyimethyl, cyelopropylamine, cyelopropylmethylaming, 1-
cyvancevelopropyl, methvlamine, dimethylamino, methyithin, acctoxy. acetvl, methoxyearbony,
aectanude, methylcarbamovl, Z-pyridyi, 3-pyvridvl £-pyridyl, 2-pyridylmeths 1 3-pyrids Imethy ], 4-
pyridy Imethy b Z-oxetanyl, 3-oxtetanyi, 2-oxetanyimethy], F-oxtetany Imetha |, 2-teteaby droturany |, 2 -
tetrahvdrofuranyl, 2-etrahy drofuranylnethvll 3-tetrabyvdrafrany imethy L U-pyrrolidimy [ 2-
pyvrrchdin ), 3-pyvrralidingl, S-tetrahydrathiophenyi, 3-tetrahydrathiopheny 1 4-merphelingd, 2-

merpholinyl or 3- morphalingl.

[0100]  In a sceand embodiment of the invention, compounds of formula {1 have sublormula (b

0 t"‘ﬂ}-\ 3 R 1
2 L I Dy Iv ¢ .
Y1 Y ?._ ’«\\, .’{ 9 oY r
e ¥ A L 3
N \ ,..I HN S N /[:)

b

where R' is Coalkyl, O alkoxy. C shaloalkyl, Cshaloalkexy. Ccyeloatkvl, Cogeveloalkylalkyl,

aryl, arytalkyl heteraarvl. heteroarvialkyl, heterocycloulky), heternevcloatkyaikvt or RY) cach of
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which is optionally substifuted with from (i) 13 substituents independently selected from Chealkoxy,
Crohaloalhyl, Cpehatoathoxy. Crally . Coaovaloatky I Cooveloalky Ll [ ary avs Lalkyl, heteroarsd,
hetercarylalkyl, R or K& or (1Y 1. 2 or 3 R substituents: or (i1 1. 2 or 2 R” substinuents; or {ivi 1, 2
or 3 RY substituents; or (vi 1, 2 or 5 RY substituents: or (viy 1.2 or 3 R' groups: the \ul\\cnp{ nis 1.2,
3, % or S and the subseriptm is 00 1 2 ar 3 Insome embedunents, R' s ¢ alkyl BoCL Br [ ON, -
OH, - NHz, CF:O-, Clly-, ethyl, propyl, butyl, CH; 0, -NO):, cycloprepyl, eyelopropylmeths |
vyclopropvlamino. eyelopropylimethyvlamine, T-cvanocyelopropyl, methvlamino. dimethylamino,
methyvithe, acetoxy, avety ). methoxyearbonyl acetamido. methyvlearbamoy ], Z-paredvl, 3-pyridy L d-
pyridyl. 2-pyridylmethyl, 3-pyridy methyl, 4-pyridylmethyl, Z-oxetanyl, 3-oxtetanyl. 2-
oxetanylmethyl. 3-oxwtany!methyl. 2-tetrahydioturanyl, 3-wetrahydrotmanyl, 2-

tetrahy droturany I'methyl, 3-tetrahvdroturanytmicthy [ -pyerolidingl Z-pyrrolidingd, 3-pyreatidingl Z-
tetrahydrothiophenyl, 3-tetrahydrothiophenyl. 4-mormpholinyl, -mmphulin\l or 3- murpholinyl In
some cibodiments, nis ¢, In other embodiments, the subseript nis 1.2, 3 or 4. Tn some
embodiments, nis 1. Zor 3and mis 1 or 2. Al the other variables Y', Y™ and O arc as defined in any

of the embodiments described hercin,

[0101] Ina third emhodiment of the inventien, comp.aurds of fornmula i) have subfermula dle:

wherein R” and R are each independently Cpualkyl, Ciahaloalkyl, Cichaloatkosy, Ciaeyeloalkyl, Cs.
ccvcloalkylalkyl, aryl, arvlalkyl, heteroaryl, heteroarylalkyvl or -X*R®, wherein the aliphatic or
arometic portion of R and R¥ are each opticnally substituted with from 1 to 3 miembers indenendently
selected trom the gronp consisting < Cygeyeloalkyl, Cg.scwloalkylalk_vl. aryl, arylalkyl, heteroaryl,
hetemar;—;lnlky] and R®, and whercin X7 i3 -NKR'"™, 0 0= $; K" is H, Ciealkvl or aryl; and R is H, C,.
calkyl, C haloalky], O L haloalkoxy, Crgeveloallvl Caseveloalkylalky). aryl arvlalky | heteroan or
heteroarvlalkyl, wherain R? is optionally substitated with from | 1o 3 R substituents. [n sonie
embodiments, R” and R groups taken together with the carbon atom o which they are attached form
a 3 1 &membered carbeeyvelie ring or a 4 1o 8~membered heterocyelie ring having tiom 1o 2
heteroatoms as ring members sclecied from N, O or §, wherem the 3 o 8-membered carboeyelic ring

or the 4 (o &-membercd heterocyvelic ring is optionilly substituted with fiom one o 1hiee groups

independently selectee from Crahaloalky ) C chaloalkoxy, O alky L Cloaeveloatby 1L O
scycloalkylalkyl, arvl, arvlalkyl, heteroaryl or hetcroarylatkyl or R Ail the other varables Y, Y and

(J are as delined m anv of the embodinents deseribed herein

[0102] n a fourth eimhodiment of the invenor, eompounds o formula (1 have subformula (K.
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wherein R" is H or R'; or two adjacent R' together with the atoms to which they are attached form a
5 to 6-membered ring having 0-2 hetercatoms as ring mmembers seleeted from (O, N or S; wherein the 3
to 6-membered-ring is optionally substituted with from 1-3 R or R* substituents, and the subscript p
is an integer of 1 to 5. In one embodiment, p is I. In ancther embediment, pis 2. In yet another
embodiment, p is 3 and two adjacent R'Z substituents together with the atoms to which they are
attached form a 3 to 6-membered ring having 0-2 heteroatoms as ring members sclected from O, N or
S: wherein the 5 to 6-membered-ring is optionally substituted with from 1-3 R® or R® subslituents, and
cach R'? is independently H, RY or R%. In some embodiments, the two adjacent R'? together with the
atoms to which they are attached form an optionally substituted fused carbocyclic ring, including, but
not limiting to, benzene, eyclopentane and cyclohexane rings. The substituents on the carbocyclic
ring can be from 1-2 RY or R® groups. In other embodiments, two adjacent R'? together with the atoms
to which they are attached form an optionally substituted fused heterocyclic ring, including, but not
limiting to, pyrrole, furan, thiophen, pyrazote, imidazole, oxazole, isoxazole, thiazole, isothiazole,
pyridine, pyrazine, pyridazine, tetrahydrfuran, tetrahydropyran, tetrahydrothiophene, pyrazolidine, ,
isoxazolidine, imidazolidine, oxazolidine, thiazolidine, isothiazolidine, piperidine, piperazine, and
hexahydropyrimidine rings. All the other variables Y, Q and Z are as defined in any of the

emnbodiments described herein.

[0103] In afifth embodiment of the invention, compounds of formula (I} have subformula {Id-1):

Q\.,
y’\\r 0 R
0 W
L > F 1 s
N o R
H Td-1

wherein R'? is H or R"; ar two adjacent R™ together with the atoms to which they are attached form a
5 to 6-membered ring having 0-2 heteroatoms as ring members selected from O, N or S; wherein the 5
10 6-membered-ring is optionally substituted with from 1-3 R or R® substituents, and the subscript p
is an integer of ] to 5. In one embadiment, p is 1. In another embhodiment, pis 2. In yet another
embodiment, p is 3 and two adjacent R substituents together with the atoms o which they are
attached form a 5 to 6-membered ring having 0-2 heteroatoms as ring members sclected from O, N or
S: wherein the 5 to 6-membered-ring is opticnally substituted with from 1-3 R* or R® substituents, and
the other three R™ is ecch independently H, R” or R®. {n some cmbodiments. the two adjacent R

together with the atoms to which they are atiached fonm an optionally substituted fused carbocyclic
42
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ving, ircluding, hut not mitng to, benzene, evelopentane, cyelahexane and benzene rings. ‘Ihe

- : : Apd s .
substituents on the carsoevelic ning can be trom 1.2 R or R ersups. Innther embadiments. twa
adjacent R topether with the stoms to which they are aitached form an optionally substituted fused
hetereevelic ring, including, but not limiting to. pyrrole, furar, thiophen, pyrazole, imidazole, oxazole,
saazole, thiazedle, iacthizzole, pyndine, pyravine, pyridazine, tetrahydrfuran. tetvahydronyein,
etrahydrothiopbene, pyrazohdine, | isoxazoidine, imidazehdine, oxaratidine, thiazolidine,
. . . oge - s . . g B . LY -
isothiazolidine. piperidine, piperazine, and hexahydropyrumidine rings. All the ather variabies Y-, Q,

; £ - . . . .
R and R* arc ax defined m any «f the embodiments described herein,

[0104]  Inasivh embodiment o11he invention, eampourds ot tormuula (15 have subrormulic (0d-2);

1d-2

All the variables R'=, pom.n, Y 0, and R are as defined in any of the embodiments described
herein. In sone embodiments, R is Cpgalkyl, Crscycloalkyvl, Cgeyeloalkylalkyl, aryl. arvlalkyl,
heteroaryl, heteroarylalkyl, heterocycloalkyl, heterocycloalkyiaikyl or RY, the subseript m is an integer

from € to 3. and the subseript i is an integer firom 1 10 S,

[0105] In aseventh embodiment of the invention, ecompounds of formula (I} have subtsrmuia (1d-3):

All the varfables R™ p, 97,0, R and R® are as defined in any of the embadiments described herein.
In some embodiments, R* and R® are each independently Cyualkyl, C ghaloalkyl, C,shaloalkoxy, Ca.

seveloalkyl, Coseveloalkylaikyl, arvl, arylalkyl, heteroaryl, heteroarvlalkyl or -X*R?, whercin the

alipharic or aromatic partion of R and R” are cach epticrally substituted with trom 1 to 3 members

independentiy scleeted from the wroun consisting ot Cigeyeloalkyl, Cigceyeloutkylalkyl, avh
arylatkyl, heteroaryl, heteroarylalkyl and R*, provided at each aceurrence, at least two of the R, R
amd RY groups are not simultancoush bydrogen: and wherein X7 is -NR™. O or §: R is 11, € Lalkyl
o aryl; and R s H. Cusalky!, Cohaloalkyl O shaloalkoxy, Caeveloalkyvl Cogeveloalks lalkyl aryl,
arvlalkyl, heteroaryl or heteroarylalkyl, wherein R” is optionally substituted with from [ 1o 3 R

cubstitnents.

[0106]  In a0 cighth embodiment of the mventon, compounds of formula (1) bave sunformula (le):
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ta)
ta)

e

wherein R is H or R'; or two adjacent R™ together with the atoms to which they are attached form a
5 to 6-membered ring having 0-2 heteroatoms as ring members selected trom O, N or §; and the
subseript q is an integer of | to 4, where the 5 to 6-membered-ring is optionalty substituted with from
1-3 RY or R* substituents. In one embodiment, q is . In another embodiment, q is 2. In yet another
embodiment, q is 4 and two adjacent R" substituents together with the atoms to which they are
attached form a 3 to 6-membered ring having (-2 heteroatoms as ring members selected from O, N or
$; wherein the 5 to 6-membered-ring is optionally substituted with from 1-3 R® or R® substituents, and
the other two R groups are each independently F, R or R, In some embodiments, the two adjacent
R" together with the atoms to which they are attached form an optionally substituted fused
carbocycelic ring, including, but not limiting to, benzene, cyclopentane and cyclohexane rings. The
substituents on the carbocyclic ring can be from [-2 R® or R® groups. In other embodiments, two
adjacent R" groups together with the atoms to which they are attached form an optionally substituted
fused beterocyelic ring, including, but not limiting to, pyrrole, furan, thiophene, pyrazole, imidazole,
oxazole, isoxazole, thiazole, isothiazole, pyridine, pyrazine, pyridazine, tetrahydrfuran,
tetrahydropyran, tetrahydrothiophene, pyrazolidine, , isoxazolidine, imidazolidine, oxazolidine,
thiazolidine, isothiazolidine, piperidine, piperazine, and hexahydropyrimidine rings. All the other

variables Y?, Q and Z are as defined in any of the embodiments described herein,

[0107] In a ninth embodiment of the invention, compounds of formula (I) have subtormula (If):

If

R is H or R'; or two adjacent R' together with the atoms to which they are attached form a 5 to 6-
membered ring having (-2 heteroatoms as ring members selected from O, N or S; and the subscript r
is an integer of | to 3, where the 5 to 6-membered-ring is optionally substituted with from (-3 R* or
R® substituents. In one embodiment, ris 1. In another embodiment, ris 2. In yet another
embodiment, r is 3 and two adjacent R substituents together with the atoms te which they are
attached form a 5 to 6-membered ring having 0-2 heteroatoms as ring members selected from O, N or
S; wherein the 5 to 6-membered-ring is optionally substituted with from 1-3 R or R® substituents, and

the other R is H, R? or R®. In some embodiments, the two adjacent R* iogether with the atoms to
which they are attached form an optionally substituted fused carbocyclic ring, including. but not
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limiting to, benzene, evelopentane and eyclohexane rings. The substituents on the carbocyelic ring
can be from 1-2 RY or R¥ groups. In other embodiments, two aciacent R™ graups together with the
aoms o which they are attached torm an opbionally substituted fused hoteraeyvelic ring. meluding. but
not lniiting o pyrrole, furan. thiophene. pyrazote, imidazole. oxazoie. noxuzole, thiasole,
isothiazole, aynidine, pyrazine. pyridazine, tetrahydrfuran. (etrahydropyan, tetrahydrothiophenc,
pyvrezelidine, | soxaoidine, miduolidine. oxazolidine thigzoliding, iothiazelidine piperidine,
piperazine. and hexahydropyrimidine rings. A | the other variables Y=, O and Z are as defined in anv

of the embodiments described herein,

[B108]  In « tenrh emobodimer t of the invention, compaends of formmla i1 have subfoomula o

R s Hor R or two adjacent R' ogether with the aloms (0 which they are atiached torm a 5 1o 6-
membered ring having 0-2 heternatoms as ring members selected from O, N or S; and the subserint s
is an integer of 1 o 3, where the 5 to 6-membered-ring is optionally substituted with from 1-3 R? or
R substituents  In one embodintent, s is 1. [n another embadiment, s i 2 In yet another
cimbodiment. s is 3 and (we adjacent R substituents together with the toms to which thes are
attached form a 5 10 6-membercd ring having 0-2 heteroatoms as ring members sclected from O, N or
$: wherein the 3 (0 6-membered-ring is optionally substituted with from 1-3 RY or R® substituents, and
the wther R s HL R er RT T some embodanents. the two adjacent R together with the atoms 0
which they arc attached forni un optionally substituted fused carboeyelic ring, including, but not
limiting to, benzene, cyclopentane and cyclohexane rings. The substituents on the carbocyelic ring
can be from 1-2 R or R groups. Tn other embodiments. two adiacent R groups together with the
atems 1o whick they are attached form an optionally substituted fusec heterveyelic ring, mcluding, but
not limiting to. pyrrole, furan, thiophene, pyrazole, imidazole, oxazole, isoxazole, thiuzole,
isothiazole, pyridine, pyrazine, pyridazine, wivahydrfuran, tetrahydropyen, tetrahydrthiophene,
prrazolidine, isoxazolidine, imidazalidine, nxazolidine, thiazelidine. sothiuzolidine. piperidine,
piperazine, and hexahydropyrimidine rings. In other embodiments, R' iy halogen, -CN, -Of, -CF,.
CFO-, Cogalkyl, Cosalkoxy, -NO,, benzyl, phenyl, evclopropyl, evelopropyimethyl, cyclolutyl,
coclobutiimethy |, evelopeniv . evelopenty Iiethy [, exelohexy | eveloresymethyt, -OC R, -
CIOIR?, -CLOVORY, -NHCEOIRY, <C{OINHRY, -NHR” or NR'RY. In some embodiments, R™ is T,
CL Br, 1L -CNL-OF, -CTs, NI, CF0-, CH-, CH:0, -NO)-, evclopropyl, cyclopropyimethyl,
cuclopropylamino. evelopropvimetiivlamine, L-eyvanacyclopropy], methvlamine, dimethyvlamino,
muthylthio, acetoy, acetyl, methoxyearbonyl, asetamide or methsjearbany ! isoprony, -
pyrrolidinyl, t-cyvelopropylethyl, 2-¢yclopropylethyl, Y-cyclopropylethytanino, 2-
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cyelopropylethy lamino or f-hydroxy-T-metlylethy]l. All the other variables Y7, (@ and Z are as

defined in any ot the embodiments deseribed herein.

[0109) Inan cleventh embodiment o the invention, compounds of formubi () have subformula (fg-

1)

g1

All the other varanles R, Y Q and Z ave as defined in any of the ernaouiments deseribed herein. In
a preferred embodiment, Y* is H. It some embodiments, R 15 H or R, In some embodiments, R is
R, R®, RS, R*or R, In otiier embudiments, R" is halogen, -CN, -OH, -CJ', CF40-~, Cysalkyl, Cy.
Jalkoxy, <NOg, benzyl. phenyl, eyclopropyl, cyclopropy methyl, evelobutyl, cyclobutylmetiivl.
evelopentyl, evelopentvimethyl, evelohesyl, evelchexsmethyl, -OC(CHR", -CLOMRY -CiOORY -
NHCIOHRY. -CianNHR", NHR' or -NR"R", In some embodiments, R® s F. Cl, Br, I, -ON, -0OH, -
CF3, NI, CF50-, CHa-, CHRO, -NO);, cyelopropyl, eyelepropylmethyl, cyclopropylamino,
cvelopropylmethylamino, 1-cyanccyclopropyl, methylamino, dimethylamine. methylthio, acetoxy,
acetyl, methoxycarbony |, acetamide or methvlearbamovl. isopropyl, [-pyrrolidinyd, 1-
cyvelopropylethy ] 2-ovelopropylethy | T-evelopropylethylamine, 2-evelopropylethylamine or 1-
hydroxy-1-methyJethyl. In some embodiments, Z js -N(R*)(R*y or -N(CH3)(R™).  All the other

variables are as defined in any of the embodiments described herein.

[0110]  In a twelith emoediment of the invention, compounds of formula (D) have sudformula (g

R2__N.

All the variables R"™, Y7, Q. R, m and are as defined in any of the embodiments described hercin, In
a preferred embodiment, Y2 is H. I same embodimenis, R' is H or R'. Tn some embodiments, R is
R*, R" R*, R%or R Inone embadinient. R is Cioalkvl. [nanother embodiment, R™ 5 ¢y,
sexeloalkyl. In vet enotner embodiment, R s heterocveloalkyvl. The subscript m s an integer from 0
to 3. The subseript n is an integer from 1 to 5. In some entbodiments, m is 0. In other embodiments,
the subscript nis 1, 2. 3 or 4. In some cmbodiments, n is 1.2 or 3 andn is 1 or 2. In some

embodiments, R' 1 ) alkyl, Coeveloalkyl, Cigeyeloalkyialkyl ary], arvialkyl. hicteroary],

heterneryialkylor R In same einbediments. R s Cali sl Cealkoxy, Chekaloatkys, Co.
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Jaloalkoxy, Coovalonkyl, Ceveloalkyla ke Loy caey lalky b heteroars 1 hetereans lalky .

leterocycloalky], hicwerocy cloalkylalky Tor RY cacl of which s optionally substitated with from iy -3

snbstituents independently seleeted from O aalkosy, Cahaloalkyl, Crghalealkosy. Caalkyl, Ca

L.

sevcloalkyl, Cigeycloalkylalkyl arvl, arvlalkyl. heteroary], heteroarylalkyl. R cr R™: or (i) 1, 2 or 3

R* substituents: or (ifi) 1.2 or 3 R® substituents: or (iv) 1. 2 or 3 R® substituents: or (v1 1.2 or 3 R¢

t-a

substituents; or ivii 1.2 or 3 R greups: the subseript nis (0203, 4 or 5 and the <ubseriptim iz 6, 1,
ar 3. Inother embodiments, K'Y s Cpaatkyl, Craveloalkyl, Coaeveloalkvialb vl vl anvlatkyl,
heteroaryl, hetercars Lalky] ar R7 T some entbodiments, R halogen, Ci alhvosscarbony, Cy.
calkyl, Caalky T COMNI- or Calky -(COMH C aalky TN, T certain embodiments, R s
methoxycarbenyl. cthoxvearbonyl. -CHy. CHLCONH- vinyl, propen-3-yL or CHACONCHLN-. In
one embodiment of compounds of forinula fu-2. the subseript ns 1inis O or 1. Inanother
embadiment of componnds of formula Ig-2. the subseriptnis 2.mis O, [ or 20 tn yet another
embadiment, of compounds of formula Tg-2, the subseript nis 3. mis 0,1 or 2. All the oter

variables are ag Zefined in any of the emrbodimens described herem,
{0111} lnoa thirteeath embaodiment of the invention. compounds of formula (1 have subformula (Ig-

.
3p

R'¢

N

All the variables R, Y% O, R"and R® are as defined in any of the embodiments Jescribed herein. In
a preferred embodunent, Y* is H. Insome embodiments, R' is H or R, In some embodiments, R
is R%, RY, R, R or R 1n one embodiment, R' is CLalkyl. In another embodiment, R s Cs.
soxelealkyl. In vet anothier embodiment. R7is heteroeveloalkyl, In some embodiments, R’ and R¥ are

each independently O afbvl, Cahalealkvl Cohaloatlkosy, Coevaloalhvl Cooveloalkvlalky), arvl,

arylalky], heteroarvl, heteroarylalayl or NURT wherein the aliphatic ar aromatic portion of R and R
are eaca optionaliy substituted with from 1 10 3 members independently selected trom the group
censisting of Cygeveioalkyl, O geveloalkyvlalkyvl arvl, arvlalkyl, heteroaryd, hereroarylalkyl and R,
provided at cach occurrence, at least two of the R 127 and R? groups are not simultancously
hvdrogen; ind whercin X is ~NR¥, Q or $; R™ is H. C-calky! er aryl; and R” is 11, € qalkyl, C,.
shaioalkyl, Cishaloalkexy, Cageveloalkyl, Ceveloalhylalky!, arvl, arvialkyl, beterzeryt or
heteroarvlalkyi. wherem R iy optionally substituted with fram 1 1o 3 R¥substituents, Ia certain
instances, -C(R (R v a branched C- palhy] B one embodiment, -C(RTR™ s woprepyl Inanother
cmbodiment, 1R IR (s sec-butyl In vet another embadiment, -C(R 4R s 1s pentan-2-31 In stiil

another embediment, -C(R KR} s pentan-3 vl AR the gther variables are as defined in any of the

embodiments deseribed herein.
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[0t12]  In e fourcenth embesdiment of the mvention. comoounds of formula (15 have sabturmula

(Ihy.

Ih

wherein Z' s O or $: R s Hor R' or two adjacent R together with the atoms to which they zre
attached form a 5 10 6-membered ring having (-2 hewcroatoms as ring members sclected from O, N or
$; where the § 16 6-membered-iing is optionally substituted with from [ 1o 3 R or RY substituents; and
the subscript tis an integer of 110 3. In one embodiment, Z' is O. In another embodiment. 27 is S. In
one embodiment, tis 1. In another embodiment, tis 2. Ia vet enother embodiment, Uis 3 and two
adjacent R°° substituents topether with the atoms 1o which they are aftached form a 5 w0 6-membered
ring having 0-2 heteroatoms as ring memboers selected tfrom OO N or §; wherein the 3 10 6-membered-
ring is optionally substituted with from 1-3 R? or R substwients, and the other R 15 HL R or R® In
sorne embodiments, the rwo adjacent R' together with the atoms to which they arc attached form an
optionally substituted fused carbocyclic ring, inciuding. but not limiting to, benzene, eyclopentane
and cvclohexane rings. The substituents on the carboeve'ic ring can be from 1-2 R or R® groups. In
other emnbodiments, two adjacent R' groups together with the atoms to which they are atrached form
an optional v substituted fused heterceyelic ring, ineluding. but not limiting 1o, prirele. furan,
thiophene, pyrazole, imidazole, oxazele, isoxazo.e. thiazo €. isothiazole, pyvridine. pyvrazine,
pyridazine, tetrahvdrturan, wetrahydropyran, tetrahydrotliiophene, pyrazolidine, isoxazolidine,
imidazolidine, oxazolidine, thiazolidine, isothiazolidine, piperidine, piperazine, and!
hexahvdropyrimidine rings. In other embodiments. R is halogen, -CN, -OH, -CF+, CF;0-, C,4alkyl,
Craalkoxy, -NO,, benzyl, phenyl, evclopropyl, cveloprops Imethyi, cvelobutyl, cvelobutylmethyl,

OICR", -

cvelopentyl, evelopentelmethyl, evelohexyl, cyclohexymettivl, -OCIOIRY, -C
NHCIDIRY, -CLCONHR Y, NTIR" or =NRR™. In some embodiments. R is F. CiL B 1 -CNL-OH. -
CFi NHs, CFyQ-, CHa-, CHLO, -NO;, evclopropyl, evelopropvimethyl, cyelopropyvtaming,
cvelopropyimethylamine, 1-cyanocyelopropyl, methyvlunine, dimethylamine, methvithio, acctoxy,

acetyl, methoxycarbonyl, acctamido, methylcarbamoyl, isopropyl, 1-pyrrolidinyl, U-cyclopropylethyl,

2-evelopropylethyl, L cyeloprepylethylaming, 2-cyelopropylethylamino or T-hyvdroxy-1-methylethyl,

All the other variables Y7, Q aad Z are as defined in anv of the embodiments described herein.

[0113] I a fifteenth embodiment of the invention, campounds of formula (1) have subtormulz iy

4%
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wheremn R 5 B Coaalky O haloaly L CoLeyctoalks b or Coooveloalkn L R s Tl or R, or two

adjacent R'” together with the aoms to which they are attached form a3 15 6-membered ring having
-2 heteroatoms as ring members selected from O, N or S; or R and R" taken together with the
atoms to which they are attoched form a 5 to 6-membered ring having 0-2 heteroatoms as ring
members selected from O, N or S, where the § to 6-membered-ring is optionally substitmed with from
Lto 3R or R substituents: R™ i L Calkylor O haloalkyl: and the subseriptuis an integer of 1
10 3. 1o one anbodinment. uis ' In another embodiment, u is 2. In vet another embodiment, v is 3
and two adjacent RY substituents together with the atoms to wkich they are attached [oru a 5 10 6-
membered ring having -2 heteroatoms as ring members selected from 2. N ar S; wherein the 5 to 6-
memberad-ring is optionally snbstituted with from 1-3 R" or R® substituents. and the other R' is H, R?
ar Y. In other embodiments. R7 and R' taken tagether with the aioms to which they are attached
form a 5 w 6-membered ring having (-2 heteroatoms as ring members selected from O, N or S, where
the 5 to 6-membered-ring is optionally substituted with trom | fo 3 R ar R* substituents. In some
embodiments, {i} the two adjacent R together with the atoms t3 which they are atrached or (i) R
and R taken together with the atoms to which they are attached, form an opticnally substituted tused
carboeyelic ning, including. but not limiting to, benzene, eyelopentane and cyelohexane rinps. The
substituents on the carsoeyelic ring can be from 1-2 R or R® groups. In other embodinzents, (i) two
adjacent R'7 groups together with the atoms to which they are attached or (i} R and R taken
together with the atoms to which they are attached, form an optionally substituted fused heterocyelic
ring. incJuding, but not limiting to. pyrrole, furan. thiophene, pyrazole, imidazole. oxazole, isoxazole,
thiazole, isothiazole, pyridine, pyrazine, pyridazine, tevahydefuran, wetrahydropyran,
tetrahydrothiophene, pyrazolidine, 1soxazolidine, imidazolidine, oxazolidine, thiazolidine,
isothiazolidine, piperidine, piperazine, and hexahydropyrimidine rings. In some embodiments. R'7 is
halogen -CN. -QH, -CF., CF0-, Calkyl, Cgathoxy, -NOy, benzyi. phenyl evelopropyl.
cyclopropyImzthy I, evelobuty !, cvelnbutyimethy], eyelopentyl, ey elopenty Imethy 1 ey elohexy,
cyciohexyvmethyl, -OCIORE, CORE, <COIORE, -NHLIOJRY, CLOINTRY, -NHR® or -NR"RY. In
some embadments, RY ix I, Ci, Br, I, -CN, -OH, -CF;. NIL, CI'50-, Cl -, CH;30, -NO4, cvelopropyl,
cyclopropyimethy!, eyelopropyliunino, cyelopropylmethylamiue, T-cyanocyelapropyl, methylauing,
dimethvlanine, methvithio, acetowy, acety], methoxyearbonyl. acetamida, methvlearbamaovi.

sopropy L -pyrroliduny ), L-ovelopropylethy L Z-cvelopropylethyl, -eyclopropylethylamino, 2-
evelopropylethylamino ar 1-hydioxy-1-methylethvl. In certain instances, R ST Crealkvl ar C).
shaloalkyl. Insome embodiments, R' is H. Cpealkyl or cyclopropy). cyclopropylmethyl, eycichntyl,

cvelebuty lmethyvl, eyelopentyl, cyclopentylmethyl, eyelohexyl, or evelnhexylmethyi, n some
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embodiments, R'™ is 11 or CHs. All the other variables Y*, Q and 7 are as defined in any of the

cmbodiiuents described herem.

[0114] in asixteenth ciubadinient of the invention. compounds of formula (11 have subformla i

R™ s H, Calky L, C Chaloalkyl, Caceyveloalkyl or Coaoveloalkyl, R is Hoor R or two adjacent R
together with the aroms 1o which they are attached form a 3  6-membered ring having 0.2

heteroatoms as riog members selected from O, N or $; or R* and R :aken togathier with the atoms to

which they are attached fonn a 5 o 6-membered ring having 0-2 heteroatoms as ring members
selectedd fro O N or 5" is H, C; qulkyl or Cghaloalkyl; and the subscript v is an integer of 1 or 2.
where the 5 to 6-membered-ring is optionally substituted with from 1 to 3 R? or R* substituents. In
one embodinient. vis . In some embodiments, two adjacent R* substituents together with the atonis
1o which they are attached form a 5 o 6-membered ring having 0-2 heteroatoms as ring members
selected (rom O, N o1 8 wherein the 5 to 6-membered-ring is optionally substituted with from 1-3 R?
or R? substiluents. In other embodiments, v is 2. R'® and R® taken together with the atoms to which
they are aitached form a 5 to 6-membered ring having from 0-2 heteroatoms as ring members selected
from O. N or §, where the 5 10 5-membered-ring is optionally substituted with from | to 3 R* or R®
substituents, and the cther R is H, RY or R*. [n some embodiments, (i) the twa adjacent R™ to.gether
with the atems 1 whichi they are attached or (i) R and R* taken together with the atoms to which
they are attached, form an optionully subsiituted fused carboceyelic ring, including. but not Jimiting ti.

The substituents on the carboeyelic ring can be frm

eyvelopentane, eveohexane and benzene rings.
12 RYor RY groups. In other embediments, () two adjacent R grouns wpether with the atoms 1
which they are attached or (i) R' and R*" taken together with the atonis ta which they are atrache:!.
form an optienally substitoted fused heterocyelic ring, including, but not limiting o, pyrrole. furan.
thiophene, pyrazele, umdazole, oxazole, isoxazole. thiazole, 1sothiazole, pyridine. pyrazine,
pyridazine, teirahvdriuran, tetrahvdropyran, tetrahydrothiophene, pyrazelidine, 1zovazadidine,
imidazoliding, oxavoirdme. tharelidine, wothizelidine, pipertdine, piperazite, and
bexabiydropyrimiding rings. In other embodiments, R is halogen, -CN, -Of1, -CF,, CF O Calkyl
Ciaalkoxy, -NO:, benzyl, phenyl, cycloprowyl, cyelopropylmethyl, cyclobuts L. cyclobutvlmethyl,
eyclopenty L evelopentvlimethyl. eyclohexyl, cyciohexymethyl, -OC(O)RY, ~C{OR", -C(OIOR", -
NITC(OIR™, -CENHRY, NTIR or =NR®R”, In some embodiments, R™ is X, CI, Br, 1, -CN. -OH. -
Cli, NH. CF0- CH-C CHEQL-NOs, eyelopropyl, cyclopropylmethyl, cyclopropylamine,
cyclopropylinethylammo, t-cyanocyvelopropyl, methylamine, dimetly tamino, miethylthio, acetoxy.
acetyl, methos vearbonyl, acctamido, methylearbamoyl, isopropyl, 1-pyrrolidinyl. [-cyvelopropylethyl.,
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2-cyclapropylethyl. :-cyclopropylethylamino. 2-cyclopropylethylaming or i-hyvdroxy-[-methylethy!.
In certain instances, R* is H, C).galkyl or Cpshaioalkyl. In some embodiments, R is H, C,.salkyl or
cyclopropyl, cyclopropylmethyl. cyclobutyl, cyclobutylmethyl, cyclopentyl. cyclopentytmethyl,
cyclohexyl. or cyclohexylmethyl. In some embodiments, R* is 11 or CHis. All the other variables Y2,

Q and Z are as defined in any of the embodiments described herein.

[0115] In a seventeenth embodiment of the invention, compounds ot tormula (1) have subformala

(Ik):
Q
-
Y2 O\ ‘I.\-‘>
]‘r'\\ —— HN ﬁ_z
(R21/ N o]
w N Ik

71 is OorS. The subscript wis - or 2. R* is H or R'; or two adjacent R*' together with the atoms to
which they are attached {orm a 5 to 6-membered ring having 0-2 heteroatoms as ring members
selected from O, N or S, where the 5 to 6-membered-ring is optionally substituted with from 1§ to 3 R?
or R® substituents. In one embodiment, w is 1. In another embodiment, w is 2. In some
embodiments, two adjacent R substituents together with the atoms to which they are attached form a
5 to 6-membered ring having 0-2 heteroatoms as ring members selected trom O, N or S; wherein the 5
to 6-membered-ring is optiona’ly sabstituted with trom 1-3 R or R® substituents. In some
embodiments, the two adjacent R? together with the atoms to which they are attached form an
optionally substituted fused carboceyclic ting, including, but no* limiting to, cyclopentane,
cyclohexane and benzene rings. In certain irstances, the substitaenis on the carbocyclic ring can be
from 1-2 R? or R® groups. In other embodiments, two adjacent R?' groups together with the atoms to
which they are attachedforn an optionally substituted fused heterocyclic ring, including, but not
limiting to, pyrrole, furan, thiophene, pyrazole, imidazole, oxazole, isoxazole, thiazole, isothiazole,
pyridine, pyrazine, pyridazine, tetrahydrfuran, tetrahydropyran, tetrahydrothiophene, pyrazotidine,
isoxazolidine, imidazolidine, oxazolidine. thiazolidine, isothiazolidine, piperidine, piperazine, and
hexahydropyrimidine rings. In certain instances, the substituents on the heterocyclic ring can be trom
1-2 R or R® groups. In other embodiments, R*! is halogen, -CN, -OH, -CF,, CF30-, Cealkyl, C,.
salkoxy, -NO,, benzyl, phenyt, cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclobutylmethyl,
cyclopentyl, cyclopentylmethyl, cyclohexyl, cyclohexymethyl, -OC(O)R", -C(OIR", -C(O)OR®, -
NHC(ORY, -CIO)NHR®, -NHR? or -NR°R". In some embodiments, R*' is F, C1, Br, [, -CN, -OH, -
ClF3, NH;, CF:O-. CHs-, CH;O, -NO~, cyciopropyl, evelopropyimethyl, eyclopropylaming,

clopropylimethylamino, 1-cyanccyclopropyl, methylamino, dimethylamino, methylthio, acetoxy,
aucl‘yl, methoxycarbonyl, acetamido, methylcarbamoyi, isopropyl, 1-pyrrolidinyl, 1-cyclopropylethyl,
2-cyclopropylethyl, 1-cyclopropylethylamino, 2-cyclopropylethylamino or {-hydroxy-1-methylethyf.
All the other variables Y?, Q and Z are as defined in any of the embodiments described hercin.
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[116i  Inan cighteenth embodenent of the ‘nvention, compounds of fornula (I} have sablormula

(M

1

Z7is 0O, 8 or- N{R™). where R is H, C.aalkyl, Cihaloalkyl, U, geyeloalkyl or Caoeycioalkyl. The
subseriptxis [or 20 R™ is Hor R' or two adjacent R tagether with the atoms to which they arc
attached form a S to 6-membered ring having 1)-2 heteroaioms as ring members selected from Q. N or
S, where the S to G-membered-ring is optionally substituted with from 1 to 3 R or R* subst’tuents, In
one cmboditent, X i3 0. {nanother embodiment, x 15 2. [n some embodiments, two adjacent R
substituents topether with the atoms (0 which they are attached form a 5 o 6-membered ring having 0-

heternatoms as ring mombers selected from O, N or §; whergin the 5 10 ¢ membered-ring i3

22
2.

optionally substituted with from (-3 R or R* substituents, In other cmbodiments, x is 2, R¥ and R
taken together with the atonis to which they are attzched form a S to 6-membered ring having Jrom (-
2 heteroatams as ring members selected from O, N or 5, where the 3 {0 d-merbered-ring is optivnally
substituted with from 1 10 2 R or R* substituents. 1n some embodiments, (i) the two adjacent R
together with the atoms to which thev are attached or (i R™ and R¥ taken together with the atoms to

which they are attached. form an optionally substituted fused carbocycelic ting, including, but not

limiting o, ovelopentane. oyvelohexane and benzene rings, In certain instances. the substituents on the
g yelog ) :

carboeyelic ring, can be from 1-2 R™ or R groups. In other embodiments, (i} two adjacent R* zroups
together with the atoms to which thev are attached or (i R and R taken together with the atoms to
which they are attached, lorm an optionally substituted fused heterocyclic ring, including, but not
limiting to, pyrrole, fura, thiophene, pyrazole. imidazole. oxazole, isoxazole, thiazole, isothiazole,
pyridine, pyrazing, pyridazne, tetahydrluran, tetrahy dropyran, tetrahy drothiophene. pyrazohdine,
isoxazolidine. imidazolidine, oxazolidine, thiazolidine, isothiazolidine, piperidine, piperazine, and

hexabsdropyrumidine rings. [n ather embadiments. R™ g halegen, -<CN. -OH, -CFy CFQ- CL kvl

Croalkory, -NOy, benzyl, phenyl, cveloprapyl, cyclopropylmethyl, cyclobutyl, cyclobutylmethyl.
eyclopentyl, evelapeniylmethyl, evelohexy). cvelohexymethyl, -OC(OIR", —»(._'(,('J)Rb, “C{OOR”, -
NHC(O)R®, -CIOSNHRT, -NHR" o NRER”. [n some embodiments, R 1s £. Cl, Br. I -CN, -OH. -
CFq, NIy, CFO-, Cliv, CHRO, =Ny, eyvelopropyl. eyelopropylinethyl, eyelopropylamino,
eyclopropylmethylaming  Leyanooyclapropy i methylumino, dimethylamine, methyithio, aceroxy,
acetyl, methoxyearbonyl. acetamido, methylearbamoyl, isopropyl, 1-pyrrolidinyl, 1-cyclopropylethyl,

2-axyelopropylethvl -evelopropylethylamine. Z-ovetopropylethytaniine nr i -ivdroxy - T-methyvilethyl

[ certain instances, R™ i 4, Conlkyl or ) haloalky]l  In some erchodiments, R is 4, Calkyl or

propvl evelopropyimethyl, cyvciobuty). cvelobuty Imethvl, cvelapeniyl. eyelopentyimetiyl,
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cvelolexyl. or eveloheny Imethyl. 1n some embodiments, R ™% Hoor CH,. ALl the other variables Y-,

Q@ and 7 are as delined in anv o tie 2mbodimenis described horain,

0117] I anineteenth emibodiment of the invention. commpeunds o vormla oy have subtormuda
: | .

dImp

Im

R¥™ s Hor R or iwo adfecent R together with the atems ts which thes are attached rform o 5 1 6-

membered ring having (-2 hetercatoms as ring members selected tron O N ar S and the subseript o
is an integer of 1 to 3. where the S to 6-membered-ring is opticually subatituted with from 1-3 R or
R® substituents, In one embudiment, the subscript o is 3. In anothar en-bodiment, the subscriot o is 2.
In yet another embodiment, the subseript 0 is 3 and two adjacent R™ substituents together with the
atoms to which they are attached torm a 5 to 6-membered ring having 0-2 heteroatoms as ring
nmembers selected from O, N or S: wherein the 5 to 6-memberec-ring is optionally substituted with
fram -3 RY or RY substituents. and the other R* §s 11, RS, R* or R, {n some 2mbodiments, the two
adjscent R together with the azoms to which they are attached torm an optionally substituted fused
carboeyclic ring, inc.uding, but not limiring o, benzene, eyvelopentane and cyelehexane rings. The
substituents on the carbocyelic ring can be from 1-2 R7 or R groups [n other embodiments, two
adjacent R™ groups together with the atems <o which they ure attached form an optionally substituted
fused heterocycelic ring, inclucing, but not limiting to, pyrrele, furan, thiophene, pyrazole, imidazole,
oxazele, isoxazole, thiazole, isothiazole, pyridine, pyrazine, pyridazine, tetrahydrfuran,
tetrahydropyran, tetrahydrothiophene, pyrazolidine, | isoxazolidine. imidazalidine, oxazolidine,
thiazolidine, isothiazolidine, piperidine. piperazine, and hexahydropyrimiding rinzs. [n other
smbociments, R™ is halogen, -ON, -OQH, -CFs, CF0-, C)palkel, U atkoxy. NO,. benzyvl, phenyvl,
evelopropyl, cvelepropy Imethvl exelobuts I evelobutvimeths || evelopenty I, evelopenryimethy .
ovelohexyl, evelohexyimeihy L -OCEIRT. «C(OTRE, -CLOIORT. ~NHC O, ~C(ONHRE, -NHR" a1 -
NRR® In some embodiments, R i3 F, CL Br, L -CN, ~Ol, -CF;. NHe, CF30-, CHy-, CHO, -NO.
evelopropyl, eyelopropvimethyl exclopropylamino, eyclopropyimethylamino, 1-cyanocyclopropyl,
methylamino, dimethylamino. methylthio, acetexy, acetyl, methoxvearbonyl, acetamido or
methylcarbamoyl, isopropyl, |-pyrrolidinyl, 1-cyclopropylethyl, 2-cyclopropylethyl, 1-
cyclopropylethylamino, 2-cyclopropyviechylamino or 1-hydroxy-l-merhivlethy o All the other variables

Y*. ) and 7 are as defined in any of the embodiments desciibed hercin,

[0F18]  Inamwentieth embodiment of the invention. cempounds of tonnula o5 have subtormaia (o

‘h
(W8]
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R is Hor R'; or two adjacent R together with the atoms te which they are attached form a 5 to 6-
membered ring having 0-2 heteroatoins as oing members selected trom O, N or S; and the subscriptn’
is an integer of' 1 or 2, where the S (¢ 6-membered-ring is optionally substituted wita from 1-3 R® or
R® substituents. In one embodiment, the subscript a’ is 1. In another embodiment, the subscriot n’ is
2. In some embodiments, the two adjacent R"' substituents together with the atoms to which they are
attached Sorm a 5 to 6-membered ring having 0-2 heteroatoms as ring members selected from O, N or
S; wherein the 5 to 6-membered-ring is optionally substituted with from -3 R® or R® substituents. In
some embodiments, the two adjacent R together with the atoms to which they are attached form an
optionaliy substituted tused carbocyclic ring, including, but not limiting to, benzene, cyclopentane
and cyclohexane rings. The substituents on the carbocyclic ring can be from 1-2 R® or R® groups. In
other embodiments, two adjacent R' groups together with the atoms to which they are attached form
an optionally substituted fused heterocyclic ring, including, but not limiting to, pyrrole, furan,
thiophene, pyrazole, imidazole, oxazole, isoxazole, thiazole, isothiazole, pyridine, pyrazine,
pyridazine, tetrahydrfuran, tetrahydropyran, tetrahydrothiophene, pyrazolidine, , isoxazolidine,
imidazclidine, oxazoliding, Lthiazolidine, isothiazclidine, piperidine, piperazine, and
hexahydropyrimidine rings. In other embodiments, R" is halogen, -CN, -OH, -CF;, CF30-, C,_salkyl,
Crsalkoxy, -NO;, benzyl, phenyl, eyclopropyl, cyclopropylinethyl, cyclobutyl, cyclobutylmethyl,
cvclopentyl, cyclopentylmethyl, cyclohexyl, cyclohexymethyl, -OC(O)R®, -C(O)R®, -C(QJOR®, -
NHC(O)R®, -C{ONHR", -NHR” cr —-NR°R". In some embodiments, R" is F, Cl, Br, I, -CN, -OH, -
CF,, NH;, CF;0-, CHs-, CH;0, -NO3, cyclopropyl, cyclopropylmethyl, cyciopropylamino,
cyclopropylmethylamino, 1-cyanocyciopropyl, methylamino, dimethylamino, methylthio, acetoxy,
acetyl, methoxycarbonyl, acetamide or methylearbamoyl, isopropyl, 1-pyrrolidinyl, 1-
cvelopropylethyl, 2-cyclopropylethyl, 1-eyciopropylethylamino, 2-cyclopropylethylamiro or 1-
hydroxy-1-mecthylethy:. All the other variables Y2, ( and Z are as defined in any of the embodiments

described herein.

[0119] In some embodiments, the invention provides a compound selected from the group
consisting of:
N-[{3-[5-(t-chlorophenyl)- | H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2-fluoro-pheny| pyrrolidine- [ -
sulfenamide (P-0012);
5-chlore-3-[3-[ethy [(mmethyl)sultamoy!jamino -2 ,6-difluoro-benzoy:]-1 H-pyrrolo[2,3-b]pyridine

(P-0013);
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Secd-chiorophenyi 3=+ [ethykmethvisutbamov aminod-2 e-difhiora-henzovl) -1 Hepyrrolo[ 2,3-
blpvridine (P-00145;
= 3-HethylomethyDsulfamoyl antino |-2,0-difluoro-benzoyll-5-(2-methoxypyrimidin-5-yl)-1H-
pyrrelof 2.3-bipyridine (P-0015):
N-1 2 4-diluoro-3-(5-fluoro-d-toda-TH-pyrrole 23-b]pvridine-3-carbonyDpheny(|pyrrolidine- ( -
sulzonamide (P-00163;
NP3 elopropyimerhylamino-3-fluoro- TH-pyrralol 2 3-b pyridine- 3-carbony! -2, 4-difluaro-
phenvi]pyiralidme--sulfonamide (P-0017 )
S-evano-3-| 3| |eth¥l(metayDsulfamovilimino|-2,6-difluoro-beuzov]]- T H-pyrvolo| 2,3-blpyridine
P-0018):
5-chloro-3-[3-1 ethyl(methyl)sulfamovl]amino)-2-fluoro-benzoyl]- 11 -pyrrola[ 2,3-b]pyridine (-
0019):
3 {4-chlorophenyD-3-f3-[lethyimethy hsulfamos Hamino -2 -tluora-benzoy (- TH-pyrrolo[ 2.3+
Blpy ridine (P-0020).
-[A[[ethymethy hsulfamay Jumine]-2-fuoro-benzoy 11-5- 2-methoxy pyrimidin-3-yh-1H-
pyeralol 2, 3-h 'pyridine (-0021):
N-[3-[5-¢si-chlorophenylj-1H-pyrro.o[ 2, 3-bIpyridine-3-carbonyl]-2,4-d i1 tuoro-phenyl]pyrrolidine-1-
sulfonamide (17-0022);
N-[3-[3-]2-idimethylamino)pyrimidin-5-yI[- 1 -pyrrolof2,3-b]pyridine-3-carbonyl]-2 4-difluoro-
phenyvlpyvrralidine-[-sulfonamide (P-0023);
N-12-fleora-3 < S-methvl-TH-pyrrolo[2,3-bpyridine- 2-carsony Dpheny [Jpy eeolidine- L-sulfonamide
(P-0024):
N-[2a-dittuory 345 jodo- TH-pyrrolo[ 2.3 bpyridine-3-carbonyl)phenyl fpyrrolidine- 1 -sulfonamide
(P-0025)
3-[3-] [eveiopropyl(methyl)sulfamoylJamino]-2-fluoro-benzoyl]-5-(2-methoxypyrimidin-5-yl)-1 H-
pyrrolo]2,3-b|pyvndine (P-0026);
[’?.-Hum-; 3= methys suffamoylaming jpheny i -] 5-(2-methoxypyrimid in-3-y- 1H-pyreola2 3+
blpvricin-3-slmetaanone (P-0027);
S-(d-cvanopheny 3-3-[2-ddimethy [sultamoy amino }-2-fluoro-benzovl]-1 H-py rreie] 2. 3-bpyridine
(P-0028):
3 3-{dimuihylsulfamoylamino}-2-fTuoro-ben zoyl |-5-(3-pyridyl)- TH-pyrralo| 2,3 -5 [pyridine (B-
029y,
3-[3-(dimcthylolfamoylaimino)-2-fluoro- benvaovl]-3-(6-methyl-3-pyridgv)- 1 L-pvrrolo] 2,3-
bpyridine (P-100307;
3-[6-(dimethvlzmine-3-pyeidy) 1-3- 3-(dimethyisul tamovlamino)-2-fluoro-tensoy -1 H-
pyrrolo[2.3 8 pyridine (P-0031):
S-gd-ovanephenyp-3-[3 - [ethyiCmethyvDsuiPanovljamine J-Z-fluora-benzovit- TH-pyvirolof 2.3+

bypyricine (I'-0032):

R
¥
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3-73|ethvigmerhylisulfamoyl]aming 2-Fuore-benzos -3+ pvrids D= E-pyrede) 2.3-p]pyridine
(P-6033):
33 pethyl{merhy hsultamoy] Jaminag -2-Ttuora-benzoyl - S-(6-methy <3-pyridy - T -pvrrelo[ 2.3
blpyridine (P-0034);
I et lmethwDsolfamoy! famine -2-fluoro-henzoyl 5=t 3-flucropheny - TH-pvrrolof2.3-
blpvtidine (P-0035:
3o [3-(dimethysullaimoylamine-2-fluoro-kenzov| -5 -(4-Hluoropheny)- T H-pyrrola[2,3-b] pyriding;
A-[3-[lethyl{methvbsultamoyamina )-2-fluoro-tenzavl]-S-pheny - L H-pyrrofe] 2,3 - h|pyvridine (-
00361,
3-L3-dimethyvlsultamoylamine 2- fluwro-benzov! |-3-phenyi-1H-pyriilo[2,3-R]pyridine (P-0037);
S-hromo-3-[3-[jethyl(methyDsultarnoyl]amino]-2-tluoro-benzovli- | H-pyrrolo[ 2,3-b 'pyridine {I>-
0038}
S-orano-3-[3-[[ethy imethyvhsaltimoy]Tamine]-2-tuare-benzovl- Hl-pyrrola 2 5-bpyridine {P-
(1039
3-[2-1luoro-3-[[methvl{propyDsulfamay!|aminalbenzavl]-3- 2ancthoxypyrimidin-3-y[)- t H-
pyrrola| 2.3-blpyvridine (P-0040):
-bongy ey -N-{ 2-fluora-3-[ S 2-methoxypyrimidin-S-v1)- 1 H-pyvrrolo|2,3-b )pyiidine-3-
carbonyl]phenyljpyrroiidine-1-sulfonamide (P-0041);
l-evelopropyl-N-[ 2- fluero-3-[ §-( T -methylpyvrazol -4-v - TH-pyrrelol 2.3-b]pyridine-3-
carhonylIpkeny methanesulfonamide (P-0042).
N-[2-1Tuena-3-[5-(3-pyridv])- L H-pyreolo[2,3-B]pyiidine-3-carbonyIphenyl]pyrrolidine- 1 -
sultoniamide (P-0043):
N-{5-[3-2 4-dimethoxy pyrimidin-S-v- LEH-pyrrolo; 2.3-bpyridine-3-carbonyl]-2-tluora-
phenvlpyrrotidme-J-sulfonamide (P-0044);
N-[2-fluoro-3-[ 5-(6-methyl-3-pyridy|)-1H-pyrrelo[2.3-b]pyridine-i-carbonvl]pheuyl]pyrrolidine- 1 -
sulfonamide (P-0045);
N-[3-[3-[6-tdimethy Jamine-3-pyridy]]-TH-pyreoio[ 2.3-b]pyridine-3-carbony1]-2 - thicre-
phenypyrrolidine-1-sulfonamide (P-0046);
N-T2-fluoro-3-[3-(2-isopropvlpyrimicin-3-vI)- [H-pyrro.o[2,3-b] pyridine-3-
carbonyvl|phenvl]pyiialidine-] -sulfonamide (P-0047):
N-[3-[5Zevelapropyipyrimidin-s-vii- T Hepyrraof 2 3-bipyridine- 3-carbonyt]-2-fluoro-
phenyl]pyrrolidine- I-sulfonamide (P-0048);
N-[3-[5-(d-cvaro-3-moethoxy-phenyli- 1 H-pyvirolol 23k [pyridine-3-carbonyl]-2-tluore-
phempyrvelidine- T-sulfonamide (P-0049 )

N-L3-[5-14-01-cyanveyeopropyliplicoyl - T -pyrreda] 2,3-b]pyridme-3-carbony)]-2- {noro-

phicavl|pyrrolidine- 1 -sulfonamide (P-0050);
J-[3dimethvlsatfarnoviamine - 2-fTuoro-benzovl - 5 2-iaprooyiarimidin-S-vh- T purrolo[ 2.3

bipyrding (P-0051).
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S 2-cyelopropyipanmidin- 203 E-(dimethvlsulfamoy Lening -2 -Hluora-benzovi - 1 H-

pyirolo[ 2,3-bpyndine (P-0052):

33 qdimethylsullamoylarmine - 2-fluoro-berzovl]-5-[ G-t it uaramethy B-3-pyridyl |- 1 H-
pyrralo[2.53-b ] pveidine (P-00835.

S-td-cyano-3-methoxy-pheoy [31-3-] 3-(dimethylsulfamoyviamimo)-2-fluoro-benzoyl |- TH-pyrrolo[ 2. 4-
blpyridine (P-4

Sohbl-evanooyclopropyDphemy D G F-cdiniechy sultumos [amine -2 -tlaore-benzov: |- 1H-
pyirolo[2.3-b]pyiidine (P-0055):

3.0 3 [ethyl(methy Dsulfamoy | Janvino-2-1Tuora-benzoyl - - 2-methy Ipyrimidin-5-y -1 H-

pvirelo[2 3-hpyridine (P-0M56):

3-i3-[jethylimethylpulfaney] jamino]-2-flusto-benzoy1]-5-2-isopropy Ipyrimidin->-y1y- 1 H-

pyirala[2.3-b]pyridine (P-0087):

Sa2-ovelopropyvipvrimidin-S v)-3- [3-[[ethyiimerhvhsultamoy amino]-2-fluero-bensovl)-TH-
pyitelof 2, 3-bpyvridine (P-0058);

3-[3-[[ethyl(methylisulfamoyl jamino]-2-fluoro-benzoy!]-5-[ 6-(trifluoronethyl)-3-pyridyvl]-1H-
pyrrald[2.3-bipvridine (P-0059):

S--ovano-3-methoxy-phenyii-3-[ 3-[[ethviomethy hsuliamoyl jamine |-2- fluoro-bhen 2oyl |- 1 H-
pyrrolol2.3-b]pyridine (P-0061);

S -evanoeyelopropylipheny j- 3-[3-[{ethy i methyDsultamovlamina -2« fluoro-henzov]]- -
myrralo]|2,3-blpyridine (P-0061);

N-{2-tluoro-3-i 5-(4-fluorophenyl - 1TH-pyrrolo| 2,3-b]pyridine-3-carbonyvl |phenyl] pyrrotidine-1-
sultnamide (P-0062):

N-[2-fluaro-3-3-pheny I-TH-pyrealo[2,3-b]pyiidine-3-carbony phieny py rolidine- T -suifonamide
(P-0063};
S-12-(evelopropylamino)pyrimidin-3-v1|-3-[3-(dimethylsultumoylamino)-2-fluore-benzovl |- 1H-
pryrrolof 2, 3-hpyt dine (P-(H64);

N-[2-Huoro-3-[ 3-( 2-methoxypy rimidin-5-y1)- 1 H-pyrrolo] 2, 3-blpyridine- 3 -carbonyliphenyl)-2-
methoxy-cthanesultenamide (P-065);

metind 3-[[2-flupre-3-13- 2-methexypyrimidm- 3-vh-H-pvralol 2 3k pyridine- 3-
carbonyl]phenyl [sullamoyl | propanoate (P-1M066);

N-| 2-fluoro-3-[5-( 2 -methoxypyrimidin-S-yli-1 H-pyrrolo[ 2, 3-b] pyridine-3 -
carbonylphenyTjesclopropanesulionamide (P-0067);

| 3-(ethylsuliamoslaning}-2-Tuoro-phenyl] - S« 2-methoxypytimidin-331)- 1 -pyrrolo] 2. 3-
bpyridin-3-ylJmethanone (P-0163):

[3-(ahvlsulfamoviamine)-2-fluore-phenyvl-i>-iodo- THepyirolof 2. 3-bipveidin- 3.y Limethanone (P-
H6Y);

3-[2-fluore-3-[[isobutyi(methyl)sulfamoyl]amino |benzoyl |- S-iodo- 1 H-pyvrrelo[2,3-bpyridine (P-

(LU OR

7

481 1.7918-7726 1



WO 2012/10907% PCT/US2012/023543

039363-7211
| 2-fluoro-3-(isopropylsulfamoylamino)phenyl]-(5-iodo-1H-pyrrolo[2,3-b]pyridin-3-yi)methanone
(P-0071),
3-12-fluoro-3-| |isobutyl{methyl)sulfamoy!]amino] benzoyl]-8-(2-methoxypyriinidin-5-y1)- L H-
pytrolo[2,3-b)pyridine (P-0072);
3-2-ftuoro-3-| 2-methoxyethyl(methvDsulfamoy!laminolbenzoy!-5-(2-methoxypyrimidin-5-yl)-

1 H-pyrrolo[2.3-b]pyridine (P-0073);
N-[2-fluoro-3-[ 5-(2-methoxypyrimidin-5-yl)-1H-pyrrolo! 2,3-b|pyridine-3-carbonyl iphenyl]-2-
niethyl-pyrrolidine-t-sulfonamide (P-0074);
3-[2-Nluoro-3-} [isopropyl(methyt)sulfamoyl]amino]benzoyl]-5-(2-methoxypyrimidin-5-y1)-1H-
pyrrolo[2.3-b]pyridine (P-0075);
5-[6-{dimethylaniino)-3-pvridyl}-3-[3-[[ethyl{metby)sulfamovijaminol-2-fluoro-benzoyl)- 1H-
pyrrolo[2,3-b]pyridine (P-0076);
5-[2-(cyclopropylamino)pyrimidin-5-yI1-3-[3-[[cthyl(methyljsulfamoyl]amino]-2-fluora-benzoyl |-
1H-pvrrolol2,.3-b'pyridine (P-0077);
5-(2-cyclopropylpyrimidin-5-yl)-3-[2,6-difluoro-3-[[methyl(propyl)sulfamoyl]amino]benzoyl]- | H-
pyrrolof2,3-b]pyridine (P-0078);
5-[£-(Y-cyanocyelopropyl)phenyl]-3-[ 2,6-difluoro-3-{[methyl(propyl)su!famoyl jJamino]benzoyl]-
1H-pyrrolo[2,3-b|pyridine (P-0079);
5-[4-(1-cyanocyclopropyl)phenyl]-3-[2-fluorc-3-[[2-
methoxyethyl{methyl)sulfamoyl]lamino]benzoyl]- 1 H-pyrrolo[2,3-b]pyridine (P-0080);
5-[2-(cyclopropylamino)pyrimidin-5-yl]-3-[2-fluoro-3-[[2-
methoxyethvl(methyl)sulfamoyllamino|benzoyll-1H-pyrrolo[2,3-b]oyrid ine (P-0081);
5-[2-(cyclopropylamino)pyrimicin-5-yl]-3-[2-flucro-3-[[methyl{propyl)sulfamoyl]amino]benzoyl]-
|H-pyrrole[2,3-b|pyridine (P-0082);
3-[3-[Feyelopropy!methy . (methyDsulfamoyl]amino]-2-fluoro-benzoyvl]-5-(2-methoxypyrimidin-5-
yI)-1H-pyrrolo; 2,3-b]pyridine (P-0083);
3-[3-[[cyclopropylmethyl(methyl)sulfamoyl]amino]-2-fluoro-benzoyl]-5-(2-cyclopropylpyrimidin-
S-yh-1H-nyrrolof2,3-b pyridine (P-0084),
5-(2-cyclopropylpyrimidin-3-y1)-3-|2-fluoro-3-[{2-
methoxyethyl(methyl)suifamoyl]amino |benzoyl]-1H-pyrrolo[2,3-b]pyridine (P-0085);
3-(2-cyciopropylpyrimidin-S-y1)-3-{2-fluoro-3-[[methyl{propyisuifamoyljaminolbenzoyl]-1 H-
pyrrolo(2,3-b|pyridine (P-0086);
5-(6-cyclopropy!-3-pyricy!)-3-13-[[ethyl(methyl)sulfamoyljamino]-2-fluoro-benzoyl]-1H-
pyrrolo[2,3-b]pyridine (P-0087);
3,3-difluoro-N-{2-fluoro-3-| 3-(2-methoxypyrimidin-5-yi)-1 H-pyrrolo[2,3-b]pyridine-3-
carbonyl]phenyl|azetidine- | -sulfonamide (P-0088);
A4-[|(15)- 1 ~eyclopropylethylJamino]-5-[3-[ [ ethyi(methyl)sulfamoyl}amino]- 2-fluoro-benzoyl]-7H-
pyrrolo[2,3-d]pyrimidine (P-0089);
58
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N[ 3] S-d-eyanopheny')- 1T -pyrrolo[ 2,3-b]pyridine-3-carbonyl-2-finoro-phenylpyerolidine-1-
sulfonemide (P-3091)); .
N-{3-[3-(2-cvanopyrimidin-5S-vi)- 1 H-pyrrolo[2,3-b|pyridine-3-carbony! |-2- fluore-
phicnylpyrralidime-] -sulfonamide (P-0091);
N2 tluore-3 o 5 2-methypyoimidin-S-v13- I H-pyrrolo] 2.3-b pyridine 3-
carbony [Jphenylpyrrelidine- | -selfonamide (P-0092};
N-{3-[ S Sevana-2-ovrid vl 1T-pyirelo[2.3-b]pyridine-3-carbony | |- 2- Nuoro-phiens | pa rrolidine- | -
sulfonamide (P-0093):
N 2-tlucro-3- 3L [e-riftucromethyD3-3-pyridyl]- D H-pyrrola 2.3-b paridine-3 -
cartbomyy [phenylipyvreelidine- T-sulfomamide (P-0095):
S-r2-cvanooyrimicin-2-yD-3-[3-(dimethy lsulfamoyviamie) 2 flaoro-benzov - H-prrrolef 2,3-
blpyvridine (P-00961:;
3 3-cnmcthytsul tacnoylaming )-2-fluoro-benzoyl|-3-{2-methy Ipyrimidin-3 -y | Hepyrrola{2,3-
blpsridine (P-0097);
3+ 3evano-3-pyridyl)-3-[3-(dimethylsulfamoylaminao}-2 - fluoro-benzovl |- 1 H-pyrrolo| 2,3-b |pyridine
(P-0098):
S-(d-cyano-3-pyridvD-3-[ 3-(dimethylsulfamoylaming)-2-fluoro-benzovl |- TH-pyrrolol 2,3-b]pyridine
{P-0099);
S-(2-cyanopyrimidin-3-y1)-3-3-[[ethyl(methyl)sullamoyl|amine |-2-1Tuaro-benzoyl - [ H-
pyrrolo[2,3-bpyridine (P-0100);
S-(S-evano-3-pyridy-3-[3-[| ethyl{methyDsulfamoy! Jaming | -2-[luoro-benzovl]- 1 L-pyrrolo] 2,3-
b|pvridine (P-0101);
S-th-cvance3-pyridvii=3-[3-[ fethyl{methvhsulfamoyvlamino |-2-fluoro-benzov - T -pyrrolo[ 2 3-
blovridine (P-G1023;
3o 3-(dimethyvlsulfamovlamingi-2-fluoro-benzovl]-5-[4-11-hy drosy - T-methy [-ethy Npheny - TH-
pyrralo[23-bpyvridipe (P-0103);
3+ 3-[[ethylmethyhsulfamov] Jamino [-2-fluoro-benzay -3+ bydeoxy-L-metbvl-ethvhphenyl]-
TH-pyrrolo{2, 3 hipy-idine (P-01043,;
N-T2-fluoro-3-[ S-[4-( T-hyvdroxy- l-methyl-ethyDphenyl |- TH-pyrrolo] 2.3-b [pyridine- 3-
carbonyl [phenyl|pyrrolidine-1-sulfonamide (P-0105);
3-[idimethylamino)pyeimidin-5-vl]-3-[3-(dimethylsulfamoyiaming-2 - luore-benzoyl |- T H-
pyreolof2,3-b]pyridine (P-0106);
3-[3-(dimcthylsulfamoylamine)-2-fluoro-benzoyl |-5-(2-pyrrolidin- 1 -y[pyrimidin-5-yi)- | H-
pyrrolof2 3-bpyridine (P-0107);
3-[ 3| [ethylimethvDsulfamoyl|amino]-2-fluoro-benzoyl]-3-(2-pyrrolidin- | -vIpyrimidin-3-v])-11-
pyrrolo] 2, 3-blpyridire (P-0108);
N-|2-flnore- 3 [ S 2-pyrrelidin- 1 -ylpyrimidin- 3-v - 1 H-pyrrolo[2.3-b [pyridine-3-

carbomvl | phenvl[pyreolidine-1-sulfonamide (P-010Y9);

59
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3-[3-(dimethylsulfamoylamino)-2-fluoro-benzoyl]-5-iodo- 1 H-pyrrolo{2,3-bjpyridine (P-0110);
3-[2-fluoro-3-[[methyl(propyDsultamoyl]amino]benzoy![-5-(2-methylpyrimidin-S-y1)-1H-
pyrrolo[2,3-b]pyridine (P-0111):
3-[3-[[cyclopropylmethy{methy Ijsulfamoy(lamine]-2-fluoro-benzoyl]-5-( 2-mcthylpyrimidin-S-yt)-
I H-pyrrolo[2,3-b]pvridine (P-0112),
S-(o-cyclopropyl-3-pyridy 1)-3-[3-(dimethyisulfamoytaming)-2- thuore-benzoy [J-1 H-pyrrolo[2,3-
b_pyridine (P-0113);
5-(6-cyctopropyl-3-pyridyl)-3-[2-fluoro-3-{[methyl(propyljsulfamoy{jamino]benzovl -1 H-
pyrrolo[2,3-b]pyridine (P-0114),
3-[3-[[cyclopropylmcthyl(methy!l)sulfamoy]]amino]-2-fluoro-benzoyl}-5-(6-cyclopropyl-3-pyridyl)-
1H-pyrrolo[2,3-b]pyridine (P-0115);
3-[2,6-difluoro-3-[[methyl(propyl)sulfamoyl]amino]benzoyl}-5-(2-methoxypyrimidin-5-yl)-1H-
pyrrolo[2,3-61pyridine (P-0116);
[2-fluoro-3-(propylsulfamoylamino)phenyl]-(5-iodo-1H-pvrrolo[2,3-blpyridin-3-yl)methanone (P-

0117y,
[2-fluoro-3-(propylsulfamoylamino)phenyl}-(5-methyl- 11 -0y mrolo[2,3-b]pyridin-3-y )methanone
(P-0223);

N-[2-fluoro-3-[5~(2-methoxypyrimidin-5-y1)- 1 H-pyrroio[ 2,3-b]pyridine-3-carbony|] phenyl]butane-
2-sulfonamide (P-0024);

N-[2-fluoro-3-{5-(2-pyrrolidin-1-ylpyrimidin-5-yl)-1 H-pyrrolo[2,3-b]pyridine-3-
carbonyl]phenyl]butane-2-sulfonamide (P-0225);
N-[3-[5-[2(cyclopropylamino)pyrimidin-5-yI]- 1 H-pyrrolo[ 2,3-b]pyridine-3-carbonyl]-2- fluoro-
phenyl]butane-2-sulfonamide (P-0226);
N-[3-[5-[4+1-cyanceyclopropyl)phenyl]-1H-pyrrolo[2,3-b|pyridine-3-carbonyl]-2-fluoro-
phenyl]butanc-2-sulfonamide (P-00227},
N-[3-[5-(2-cyclopropylpyrimidin-5-y1)-[H-pyrrols(2,3-b]pyridine-3-carbonyl1-2-fluoro-
phenyl]butane-2-suifonamide (P-0228);
N-[2-fluoro-3-[5-(2-isopropylpyrim:idin-5-y1)-1H-pyrrolo[2,3-b| pyridine-3-carbonyl]phenylbutane-
2-sulfonamide (P-0229);

N-[3-[5-[6-(dimethylamino)-3-pyridyl]-1 H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2-fluoro-
phenyl}butane-2-suifonamide (P-0234);
N-[2-fluoro-3-[5-(2-mcthylpyrimidin-5-yi)-1H-pyrrolof2,3-b ! pyridine-3-carbonyl |phenylbutane-2-
sulfonamide (P-0231);
N-{3-[5-[2-(cyclopropylamino)pyrimidin-5-yl]-1H-pymelo[2,3-b]pyridine-3-carbonyl]-2-flucre-
phenyl]pyrrolidine- | -sulfonamide (P-0232);

pyrrolo|2,3-b pyridire (P-0233);

5-(2-cyclopropylpyrimidin-S-yl)-3-_2-fluoro-3-[|isopropyl(mcethyi)sulfamoyl]amino]benzoyl]- L {1~
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N-12-Tuore-3-] 3+ 2-morpholinopyritnidin-S-y - HH-pyrrolo] 2.3 hipynidine-3-

carbonyl]pheny pyrrolidine- 1 -sulfonamide: (P-0235);

N-|2-Mnoro-3-| 5-(2-morpholinopyrimidin-5-y{)-1 H-pyrrolo| 2.3-b|pyridine-3-
cirponyl]phenylibutane-2-sulfonamide (P-0236);

Sod-(I-evanocyelopropy Dphenyl]-3-[3-(dimethy Isulfamoylamume -2 8-dittuoero-beneoy 11-1H-
perralo]2,3-bpyridine (P-0237),

S-i2-cyclopropylpyritmidin-5-y1)-3-[3-(dimcthylsultamoylamino 1-2.6-diiluoro-benzovi |- 1 H-
pyrrolo[2,3-b|pyridme (PP-0238),;

S-[<-( ! ~eyanocyclopropyphenyl]-3-[3-[[cthy lymethyDsulfamovl awmino_-2,6-difluarc-henzovl|-1H-
pyirolof 2 3-blpyridine (P-0239).

S-tZ-evelopropvipyrimidin-3-v1-3-[3-[[ethvlimethy hsulfamov ]l amins]-2,6-diluoro-benzovi |- 1 H-
pyrrolo]2,3-b|pyridine (P-0240);
N-[3-[5-(Z-cyclopropylpyrimidin-5-y1)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-difluoro-
pheayl]pyrrolidine- [-sultonamide (P-0241);

[2-fluoro-2-Tprepylsulfamovlaminoiphenyl]- | 3-( T-methvipyracol- 1-vD- TH-pyrrolo[2.3-b]pyridin-3-
vi]methanone (P-0242):

t-[4+] 3-[2-Tluoro-3-(pvrrolidin-1-ylsulfonylaminojhenzovl]- LH-pyrrolo[ 2,3-bipyridin- 3+
vl]phenyl]evelopropanccarboxylic acid (P-0243),;

3+ 3-(dimethylsulfamovlaniino)-2,6-difluoro-benzovl]-5-(S-ethaxypyrazin-2-v1)-1 H-pvrrolo[ 2 3-
hipyridine (P-0234);

S0 -evano-T-methvl-ethylpheny 1]-3-[3-(dimethylsulfamoylamino-2-fluaro-benzovl|- 11

pvirolo[2,3-b]pyridine (P-0245);

N-[3-[§-(2-cvclopropyipyrimidin-5-¥1)-1H-pyrrato[2,3-b]pyridine-3-carbonylj-2-tluore-pheny]]-2,3-
dimethvl-pyrrolidine-1-sulfonamide (P-0246).

N-[3-[3-(Z-cvelopropyvlpyrimidin-S-vI- tH-py rrole 2,3-B]pyridine- 3 -carbenyvl]-2-fluoro-phenyi }-3-
methyl-pyrrolidine-1-sulfonamide (P-0247);

N-|3-[5-[4-(1-cyanocyelopropylphenyl]-1 H-pyrrolo[2,3-b|pyridine-2-carbonyi]-2,4-difluoro-
pheeyl|pyrrolidine- | -sultonamide (P-0248):

3 MffevelopropyiimethvDisulfamoy!jamine |-2-fluoro-benzov! -5 (2-cvelopropyvipyrimidin-3 -3 1)- 1 T-
pyirolo[2,3-b]pyvridine (P-0249);

| 5-(g-cvelopropylpyrimidin-S-yl)- i H-pyrrole{ 2,3 -b |pyridin-3-vlj- 2-Hluere-3-

(propylsulfamoylamino jphenylfmethanone (P-0251);

-3 [evelopropylimethylisulfamoyl Jamino |-2.6-difluoro-benzovl |- 3-(2-cyelopropylpyrimidin-3-vI)-
1H-pyvrrolel23-b|pyridine (P-0252);

P 3 [2-feore-2-(py rrolidin- -y Isulfonylamine)benzoy - [H-pyrrolo 2.3-b pyridin-S-

vi|phenyl|eycelopropanecarboxamide (P-0253):
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methvl T-04-13-] 2-luoras- 3 puorrolidia- -visudfonvlaminatbenzoy!]- HH-pyrroko{ 2.3-b]pyridin-S-
viphenst]ey clopropancearbexy e (P-0254
3-14-1 P -eyano- -methy -cthvbipheny 3= 3-cdimetho dfamoyviamine -2 6-dittuorc-benzoyl - HH-
pyrrolo]Z,2-blpyridine (P-0235);
5-(2-cthoxypyrimidin-5-y)-3-[3-[[cthyl(methy Dhsultamoyllamine] -2, 6-d HTuoro-benzoy(]- 1 -
pyrralo[2 3-b]pyridine (P-0256):
ethivt 1-[ 2-fluore-3- 5-(2-methoxypyrimidin-3-v 1 1T pyerola 2.3-5 Ipyridine-2-
carbony]pheny]sulfumoy!py rralidine-2-carbiosvlate (P-0287):
3-[3-12-[3-[Tethylomethy Disultameyd amme -2.6-dithewo-henzovl]- T H-pyrote] 2 3-h pyvridin-3-
vlpyrimidin-2-vi marpholine (P-0258):
4-[3-{3-[3-[[ethylimethysultamoyl amino]-2,6-ditfluvoro-benzoyl]- fl1-pyrroio| 2,3-b |pyridin-5-
vl[phenylImorpholize (P-0259);
N-[2,4-difluoro-3-[ 3-[ 2-i4- methylpiperazin- 1-yDpyrrnidin-5S-y| -111-pyreoto[2,3-b|pyridine-3-
carbonyi™phenypymrolidine t-sulfonamide (P-02607;
N-[24-diffuoro-3-[3-(2-piperazin-1-vipyrimidin-3 - bV Hepvivalo[ 2.3-b pyridine -3-
carbenyifpheny i pyrreiidine- i-sulfonamide (P-0261),
N-[Z 4-difluore-3-[3-[ 2-{1-hycroxy-1-piperidypyrimidin-5S-y|]- TH-pyrrelo[ 2, 3-blpyridine-3-
carbonylpheny||pywroiidine- T -sulfonamide (P-0262);
-3 [ethyl(methylisultamoy] amino]-2,6-difluora-bezoyl]-5+ 2-(4-methylpiperazin-1-ypyrimidin-
S lf-iH-pyrro.o|2,3-b|pyridine (P-0263);
tert-butyl 4-[3-[3-[3[|ethy Jomethy Daulfamoy Hamine -2 6-ditTucro-benzovll-T H-pyrralo[ 2. 3-b]py ridin-
S0 pyrimidin-2 -yl [pperazine- 1 -carboxylate (P-0264),
N-[2,4-difluoro-3-13-[ 2-(1-byvdroxy-1-methy|-cthy Mhiazosl-4-v[]- T H-pyrrolo[ 2.3 b |pyridine-3-
carbony!'phenyl|pyrrolidine-1-sulfonamide (P-0265);
N-[2,4-difluoro-3-[3-( 2-nophelinopyrimidin-S-yD- 11 -pyrrolo[2,3-b]pyridine-3-
carbonyl]phenypyrrobidine- -sulfonamide (P-0266):
N-TT-[[3-[5~Z-cvelopropy Ipvrimidin-3-yD- 1 H-pyreolo 2.3 -hpyridine-3-carbonyi]-2 -flioro-
phenyvl]sulfamoyiipy rrolidim-3-v!-N-methy l-acetancide (P-0267):
3-(3-[[ethyl(metay DsulamoyJamme?-2,6-difluoro-henzavl -5~ 2-piperazin- | -vipyrimidin-5-v1)- 1 H-
pyrrolo| 2,3-b|pvridine (P-0268),
N-[3-5-[ 2-(azetidin-t -y Dpyrimidin-S-yl]-1 H-pyrroto[ 2, 3-b]pyridine-3-carbonyt]-2 4 -difluoro-
phenyllpyrrolidine- | -sultonamide (P-0269):
N-[24-difluore-3-[ 24 2-mcthonythiazo -5y - i Hepyrrolol 25 -plpyridine--
carbony U pheny " pyrmolidine-T-sulfonamide (P-0270):
R)N-[3-[3-Z-cvelopropyipyrimidin-3~Ti-HH-pyoolo[2 3-bipyridine-3-carbony]-2-fluoro-phenyi]-
3 methyi-pyrrolidine- sullonamide (P-0271);
N-[3-[5-(Z-cyclopropylpyrimidin-S-y1)- TH-pyrrolo[ 2. 3-b[pyridine-3-carbony]-2-fTuore-phenyl]-3-
ireethylamino)pyrreolidine -suttonarmide (P-0272);
0l
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N-[2A-diflucro-3-[5-(4-pyridy}- [H-pyvrrels! 2,3-b]pyridine-3-carbony ) phenylpyrrelidine- 1 -
sulfonamide (P-0273);
W= 35 -oyelepropyl-1H-pyrrolo| 2. 3-b[pyridine-3-carbeuy U-2-flupro-phenyl [pyrrodidine -1 -
sulforiam:de (P-0274),
3= 3] [ethylimethyDsulfamoylJamino |- 2 o-diflucre-berzoy |- 5-] 2-(A-hiydroxy- | -piperidyDpyrimidin-5-
vi]-1H-pyrrolo[2,3-h|pyvridine (P-0275);
5+ 3-CTeyvanoeyclopropyl)phenyl)-3- 3| [ethviimethvDsultamovllamino |- 2 o-diTaoro-henzoy | |- TH-
pyrrolo[ 7 3-b]pyvridine (P-0276):
-1 Z4arctdin-T-yDpyronmdin-5-y11-3-1 3| [ethyl{methyDsulfamoyl amine -2 .0-difludro-benzievl |- 1H-
pvrrolo[2 3-bipyridine (P-0277);
N-[3-]5-2-aminopyrimidin-3-y }-1H-pyrralo[2.3-b pyridine-3-carbony] |-2 4 -d 3 Tuoro-
phenvl|pyrrolidine- | -sultenamide (P-0279):
N-[3{5 (Z-aminepyrimidin-4-yi}- 1 H-pyrrolo[Z 3-b|pyvridine-3-carbonyl |- 2 4-difluore-
phenvl|pyrrolidine- | -suifonamide (P-0280);
N-[2-fluoro-3-{5-(4-pyridy}- 1 H-pyrrolof 2. 3-b|pyridine-3-carbonyl|phenyl [pyrrolidine-1-sulfonamide
(P-0281):
N-[2,3-difluoro-3-[5-(2-morpholinopyrinidin-d-y1)-1 H-pyrrolof2,3-blpyridine- 3-
carbonyl|phenyljpyrroliding- [ -sulfonamide (P-0282),
3-[3-{[ethy{methyi)sullamoyd [amine 1-2,6-difluoro-benzovl [-5-( 2-fleoro-4-pyridvD-TH-pyrrolo 2 3-
blpyridine (P-0283),
N-[2.4-diflucro-3-[5-{ 2-morphoiino-d-pyridyvi}-TH-pyrrolol 2.3-bpyridie-3-
carbonyi [pheny! |pyrrolidiuc- ] -sulfonamide (P-0284);
N-[2,4-ditluoro-3-|5-[2- 1-methylpiperazin- -y 13-4-pyridyl |- 1H-pyrroio[2,3-hlpyridine-3-
carbenyl|phenyi]pyreolidine-1-sulfonam:de (P-0285);
N-[3-[3- 2-{eyclobutoxy i~ -pyridyl]- 1 H-pyrrelo| 2,3-b)oyvridine-3-carbonyl)-2 4-difluoro-
phenyl|pyrrolidine- 1 -sulfonamide (I>-0286);
N-[24-difluoro-3-[5-(2-methoxy-4-pyridy -1 H-pyrrolo[ 2,3 blpyridine-3-carbenyt|phenyl |pyrrotidine-
1-sulfonamide (P-0287)

[R5 2-cyelopropyvipyrimidin-3-y13- " H-pyrralol2.3-b |paridine-3-carbony ] |-2 4-difluero-phenyl |-

s

3,3-difluore-pyrrolidine- I -sulfonamide (P-0288);

(38)-N-[3-[3-(2-cyclopropyipyrimidin-Z -y - TH-pyrrolo[ 2 3-b]pyridine-3-carhonyv(]-2 4-difluoro-
phenyll-3-tluero-pyrrolidine- L -sulfonanide (P-0289);

methy! 2-[]3-{5-2-cyclopropylpyrimidin: S-y ) TH-pyrrolol. 3-b|pyridine-3-ciubonyl]-2-luoto-
phenyl|sultamoy]|propanovate (P-0291);

S-[2«(dimethylamino ipyrimidin-S-y1]-3-[3-[[ethyl(methylsultamoyl Jaming]-2 o-¢itluore-ben zoy |- LH-
prrrilo Z3-b]pyvridine (P-0292):

3-{3-{[cthyi{methy DsolifamoviJarmine -2,6-difluoro-benzoy] -5 2-pyrrolidin-1-+ [pvrimidin-a-yh- 1 H-

pyrolol2 3-b|pyridine (P-0293);
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N-|2,4-ditlnoro-3-f5- [o-(riflusremethy Dpyrimid in-+-y1 -1 H-pyrrolofZ. 3-bjpyricine-3-

carboay! pheoy] | pyerolidine- L-sulfonamide (P-0294).

N- d-USe 2-evedoprops ba-prrids Do H-pyirslo[23-bpyvnidine-3-carbonyl -2, 4-diflnnro-
phengylipyrrolidine-1-suifonamide (P-0295);

“eovelobutel- 22734 Jeths [omethy Dsulfamas Naming |- 2-tlao=o-Denzoyl]s  Hepyrrele' 2 3-b]pyridine (P-

(H297);
S-ovelopropy3-D3 [ fethy igmethy Dsuffamoy Haming - 2-Nuor-benzovhi- 1 H-pyrralo 2 3-bperidine (P-

02498);
N-3-[S-(6-aminopyrimidin-4-yl)- [ H-pyrrolo 2,3-k"pyridine-3 -carbonyl |-2-tluora-phenylpyrrolidine -
1-zulfananude (P-0299):
3-(4-cyanophenyl)-3-|.3-| fethvl(methysulfamoy!Jaminoe]-2,6-ditluoro-benzoyl]- i1 -pyrrolof 2. 3-
b pyridine (P-0300y:
35+ [ethyl(methyDsuifamoy] Jamito1-2.6-difluore-benzoyl]-5-| d-(trifluoromethyhphenyl]- 1 1-
pyrealof2 3-blovridine (P-0301):
5-] 3-(dimethyvlaminophenyl]-3-[3-[[ethyl(methyDsulfamoyl [aming |- 2,6- difluore-benzoyl - T H-
pyroo[2,3-bpyridine (P-0302);
3 3-[[ethviimethy Dizultamayl]amino]-2.0-difluaro-benzoy -3 -(d-pyrralidin-T-viphenyi)-111-
pvrralo[2,3-bpyridine {P-0303);
2-[4-[3-[2-[[ethy W methy Dsulfamoy Tlamina |- 2. 6-dillucra-bengavl]-1TH-pyrrala[2,3-b]pyridin. -
vl phenyl]-s-methyl-1.3 4-oxadiazole (P-0304);
2-[4-(3-[3-[Lethvi(methyDsultamovl]amino |- 2.6-diflucro-benzovl]- 1H-pyr-ola(2,3-blpyridin-S-
vilpnenyl]-i-(methyviamino )~ 1,3 4 thiadiazste (P-0305);
3-| 3-[[ethyli methyDsulfamoy|Jaming [-2,6-ditluoro-benzoy!-5-[ S-(1-hydroxy-1-methyvl-ethyl)- 3-
pvridvi - 1H-pyrrala[2 3-b]pyridine (P-0306);
3-L3+| lethyltmethyDsuifamoylJamino-2,6-difluoro-benzoyl]-5-[6-( 1 -aydroxy-1-methyl-cthy -3 -
pyeidel]-TH-pyrralo™2 4-blpvridine (P-0367),
S-[4~{diethylamino)phenyl]-3-I3-[| ethyl{methylsulfamoyl famino -2,6-ditlucro-benzovl]- 1T1-
pyrralo 2 3-b[pyridine (P-0308):
-3 [fethviymethylisuliamoyilamino -2, 6-diGuoro-benzoyl]-5-(2-oxomndoln- 8-y - T H-pyrralo| 2,3-
H|pyridine (P-0309);
[5-(3-[3-[Jethelimethy Bsulfamovl]amine -2 o -difluora-benzov - TH-pyvirolo [ 2.3-bpyridin- 5.4 11-2-
thienyl]-3-methyl-1,Z,4-oxadiazole (P-0310);
Zaamind-6 - V- [TethylomethyDsud famovl jamino 1-2.6-diTuoro-benzovi]- T Epyrrato 2, 3-bpyridin £-
yl]guinazoline (P-0311);
N-cyclopropyl-5-[3-]3-| [ethylmeihyDsulfamoeyTlamina [-2,6-cithoro-benzoy |- [ H-pyiralo[ 2,3
b pvridine S pyridine-2-carhoxamide (P-0312);
2-tdimethylamino)-6-13-| 3-ffethyl(methyDsu! fanoyl jamino -2 6-diftuors-benzoyli- 1 H-pyrrelo 2.3-
bipsridin-Z-v! inazoline (P-03 131
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3-[3-[[ethy{ methyDsulfamoylJainino]-2,6-difluoro-benzoyl]-S-[4-(1-hydroxycyclopropyDphenyl]- 1 [4-
pytrolo[2,3-b]pyridine (P-0314);
5-[3-[3-[[ethyl(methy)sulfamoy|Jamino]-2,6-difluoro-benzoyl]-1H-pyrrolo[2.3-b [pyridin-5-yl]thiazole
(P-0315).

4-[3-[3-[[ethyl(methyl)sulfamoyllamino]-2,6-difluoro-benzoyl]- [ H-pyrrolo] 2,3-b]pyridin-$-yl]-2-(1-
hiydroxy-[-methyl-ethyDthiazole (P-0316):.
3-13-|Tethyl(methylsulfamoy!]amino]-2.6-difluoro-benzoy []-5-(6-methoxypyridasin-3-yi)-1H-
pyrrolof2,3-blpyridine (P-0317);
N-[2.4-difluoro-3-[5-(6-morpholinopyrimidin-4-y1)- 1H-nvrrolo| 2,3-b)pyridine-3 -
carbonyl]phenyl]pyrrolidine- I-sultonamide (P-0318);

N-[2,4-difluora-3-[5-76-(4-methyIpiperazin- L-yl)pyrimidin-t-v1]-1}H-pyrrolo| 2,3-b!pyridine-3-
carbonyl]phenyl]pyrrolidine-1-sulfonamide (P-0319);

(38)-N-[3-[5-(2-cyclopropylpyrimidin-5-y1)- 1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2.4-difluoro-
pheny!-3-methyl-pyrrolidine-1-sulfonamide (P-0320);

N-[2-fluoro-3-{ 5-{6-morpholinopyrimidin-4-y1)-1H-pyrrolo[2,3-b|pyridine-3-
carbonyi]phenyl]pyrrolidine-1-sulfonamice (P-0321);

N-[2-fluoro-3-] 5-[6-(4-methylpiperazin-1-yDpyrimidin-4-yl]- 1 H-pyrrolo[2,3-b]pyridine-3-
carbonyl]phenyl]pyrrolidine-1-sulfonamide (P-0322);
N-[2-fluore-3-5-[6-{4-methylpiperazin- 1-y[}-Z-pyridy!]- 1 H-pyrrolo(2,3-bIpyridine-3-
carbonyl]phenyl]pyrrolidine-1-sulfonamide (P-0324);
N-"2-fluoro-3-[S(4-methoxypyrimidin-2-y)-1H-pyrrolof2,3-b]pyridine-3-
carbonyljpheny:pyrrolidine- ] -sulfonamide (P?-0325);

N-[2-fluoro-3-[5-(4-methylpyrimidin-2-y1)- 1| H-pyrrolo[2,3-b]pyridine-3-carbony!]phenyl|pyrrolidine-
I-sulfonamide (P-0326);

(3R)-N-[3-[5-(2-cyclopropylpyrimidin-5-y1)- [ H-pyrrelo, 2,3-b]pyridine-3-carbonyl |-2-fluoro-phenyl| -
3-fluoro-pyrrolidine-1-sulfonamide (P-0327);

[5-(2-cyclopropylpyrimidin-S-yl)- 1 H-pyrroio-2,3-b]pyridin-3-v.]-[2,6-difluoro-3-
{methylsulfamoylamino)phenylmethanone (P-0334);
[5-(Z-cyclopropylpyrimidin-5-y1)-1H-pyrrolo|2,3-b]pyridin-3-y1|-[3-(cthylsulfamoylamino)-2.6-
diftuere-phenylmethanone (P-0335),
5-(2-cyelopropylpyrimidin-5-y1)-3-[2.6-difluore-3-(sulfamoylamine)benzoyl]- 1 H-pyrrolo[ 2, 3-
bipyridine (P-0336);

N-[3-| 5-(4-chlorophenyl)-] H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-difluoro-phenyl]butane-2-
sulfonamide (I*-0337);

(3R)-N-[3-[5-(2-cvclopropyvipyrimicin-3-yl)-1H-pyrrolo 2.3-b_pyridine-3-carbonyl]-2,4-difluoro-
phenyl]-3-fluoro-pyrrolidine-1-sulfonamide (P-0338);

N-13[5~(2-cyclopropylpyrimidin-S-vI)- [ H-pyrrolo[2 3-bipyridine-3.-carbony! -2 4-difluoro-phenyi]-3-
Huore-pyrrolidine-1-sultoramide (P-0339);
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5-(2-cyclopropylpyrimidin-5-y1}-3-[2,6-difluoro-3-[[methy1(2,2,2-
te:ftuorocthyl)sulfamoyllamine benzoyl]- | H-pyreolo! 2. 3-b]pyridine (P-0340);
N-|3-|5-(2-cyclopropylpyrimidin-5-y1}- i H-pyrrolo 2 3-b[pyridine-3-carbouy!|-2 4-difTuoro-
phenyl]butane-2-suifonamide (P-0342);
5-13-[3-[[ethyl(methy Dsulfamoyl aming’-2,6-difluaro-benzoyl]- L H-pyrrolo| 2.3-blpyridin-5-y1}-2-
methoxy-thiazole (P-0343);
3-3-[[ethyl(methyDsulfamoyl|amino]-2,6-difluoro-benzoy!]-5-(1 H-indazol-6-y1)- 1 H-pyrrolo[2,3-
blpyridine (P-0344);
N-[2.4-difluoro-3-[S-(2-pyrrolidin- L -yipyrimidin-S-v)- 1 H-pyrrola[2,3-b pyridine-3-
carbonyl}phenyl]pyrrolidine-1-sulfonamide (P-0345);
N-[3-(5-cyclobutyl-1H-pyrrolo[2,3-b;pyridine-3-carbonyl)-2-fluoro-phenyllpyrrolidine-1-sulfonamide
(P-0346),
N-[2-fluoro-3-I5-(2-methoxypyrimidin-5-y1)- 1 H-pyrrolo[2.3-b)pyridine-3-
carbonyl]phenyl]cyclopropanesulfonamide (P-0347);
1-allyI-N-[3-(5-cvano-1 H-pyrrolo2,3-b]pyridine-3-carbony!)-2,4-difluoro-
phenyllcyclopropanesulfonamide (P-0348);
N-[2,4-difluoro-3-[5-(2-methoxypyrimidin-5-yl)- 1 H-pyrroio[ 2,3-b]pyridine-3-
carbonylJphenyl]cyclopropanesulfonamide (P-0349);
N-{2,4-ditluoro-3-[5-(8-methoxy-3-pyridyl)- 1H-pyrrolof2,3-b]pyridine-3-
carbonyl]phenyl]cyclopropanesulfonamide (P-0350); and
N-[3-(5-cyano-1H-pyrrolo[2,3-blpyridine-3-carbonyl)-2,4-difluoro-phenyl]cyclopropanesulfonamide

(P-0351);

or pharmaceutically acceptable salts, hydrates, solvates, tautomers or isomers thereof. In some
embodiments, the invention provides the above selccted compounds and pharmaceutically acceptable
salts thereof. In other embodiments, the invention provides the above selected corpounds and

pharmaccutically acceptable salts anc tautomers and isomers thereof.

[6120] In other embodiments, the invention provides a compound selected from any of P-0108 1o P-
0222 as set forth in Table 3 and pharmaceutically acceptable salts, hydrates, solvates, tautomers and
isomers thereof. In some embodiments, the invention provides any of the above selected compounds
and pharmaceutically acceptable salts thereof. In some embodiments, the invention provides any of
the above selected compounds and pharmaceutically acceptable salts and tautomers and isomers

thereof.

[0121] In some embodiments, when Y' is optionaliy substituted 2-pyridyl, 3-pyridy! or 4-pyridyl, Z
is other than - N(CH;)(CHs) or —N(R4)3, wherein R' is C\galkyl. In somc embodiments, when Y' is
phenyl, 7. is ather than -N(CH;)(CH;) or -N( R*),, wherein R* is Cpgalkyl. In other embodiments,

when Y is halogen, Z is other than =N(CH;)(CHy), -N(E. 1-pyrrotinyl, l-piperidinyl, -
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morpholiny| or ~N(R"),, wherein R' is C; salkyl. In some embodiments, when Y' is CH, or C, calkyl,
Z is other than —N(CH;)(CH,), -N(Et),, 1-pyrrolinyl, I-piperridinyl, 4-morpholinyl or -N(R"},,
wherein R" is C, salkyl. In some embodiments, when Y'is CH;O- or C.¢alkoxy, Z is other than —
N(CH;)(CH,). -N(Et);, 1-pyrrolinyl. |-piperridinyl. 4-morpholinyl or -N(R"),, wherein R* is C,alkyl.
In some embodiments, when Y’ is CN, Z is other than -N(CH,}CHj), -N(Et),, 1-pyrrolinyl, 1-
piperridinyl, 4-morpholinyl or -N(R'),, wherein R* is Cycalkyl. In certain instances, when Y' is
halogen, -CHjs, -CN, -OMe or 2-methoxypyrimidin-5-yl, Z is other than Ci.scycloalkyl. In other
instances, when Y’ is I-methyl-4-pyrazolyl, 3-methylsulfonylphenyl or 3-
methylsulfonylaminophenyl, Z is other than Cs¢cycloalkyl. In other instances, when Y' is C, 4alkyl or
C,alkoxy, Z is other than Cascycloalkyl. In other instances, when Y' is 1-C| salkyl-4-pyrazolyl, Z is
other than cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl. In other instances, when Y' is 1-C,.
salkyl-4-pyrazolyl, Z is other than C;4cycloalkyl. In other instances, when Y' is
methylsulfonylpheny] or methylsulfonylaminophenyl, Z is other than cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl. In other instances, when Y' is methylsulfonylpheny! or
methylsulfonylaminophenyl, Z is other than C;4cycloalkyl. In some instances, when Y'is 3-C,.
salkylsulfonylphenyl or 3-C, salkylsulfonylaminophenyl, Z is other than cyclopropyl, cyclobutyl,
cyclopenty! or cyclohexyl. In other instances, when Y' is 3-C;qalkylsulfonylphenyl or 3-C,.

salkylsulfonylaminophenyl, Z is other than Cs.ccycloalkyl.

[0122] The following compounds in Table 1 are excluded from the generic formulas [ and Ia to In:

Table |
3-{3-(dimethylsulfamoylamino)-2,6-difluoro-benzoyl]-5-(3-pyridyl)-1H-pyrrolo[2,3-b]pyridine;
5-bromo-3-[3-(dimethylsulfamoylamino)-2,6-difluoro-benzoyl]- 1 H-pyrrolo[2,3-b]pyridine;
3-[3-(dimethylsulfamoylamino)-2,6-difluoro-benzoyl]-5-phenyl-1H-pyrrolo[2,3-b]pyridine;
N-[3-(5-chloro-1H-pyrrolo[2,3-b]pyridine-3-carbony!)-2.4-difluoro-phenyl]piperidine-1 -

sulfonamide;

5<{4-chlorophenyl)-3-[3-(dimethylsulfamoylamino)-2,6-difluoro-benzoyl]- i H-pyrrolo[2,3-
blpyridine;
S-chloro-3-[3-(dimethylsulfamoylamino)-2,6-diftuoro-benzoyl]-1H-pyrrolo[2,3-b]pyridine;
(5-chloro-1H-pyrrolo[2,3-b]pyridin-3-yl)-[3-[dimethylsulfamoyl(methyl)amino]-2,6-difluoro-
phenylJmethanone;

N-[2,4-~difluoro-3-(5-methoxy- | H-pyrrolo{2,3-b]pyridine-3-carbonyl)phenyl]pyrrolidine-1-
sulfonarmide;

N-[3-(5-chloro-1 H-pyrrolo{2,3-blpyridine-3-carbonyl)-2,4-difluoro-phenyl)pyrrolidine-1-
sulfonamide;

N-[2,4-diftuoro-3-(5-methyl- 1 H-pyrrolof2,3-b]pyridine-3-carbony|)pheny!}pyrrofidine- | -

sulfonamide;
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N-13-(3-cyvano- I -pyrrolo| 2,3-bipyridine-3-carbouv)-Z A-difluoro-phenyl | pyrrolidine- | -
sulfonanude.
S-ovano-3 3-dimethy lsulfamos lammo -2 e-didlaoro-benzeylt -HH-pynola[ 250 pyrichae,
3-[3-{dimethvisalfamoylamine -2 6-dillucro-beyvsoy] |- S-methy |- T H-prerolo[ 2.3-b]pyridine;
S-chloro-3-13-(dicthylsulfamoylunino-2,6-dilluoro-benzoyl]-111-pyerolo| 2,3-b]pyridine;

J-ichethy Bsultamoylamino -2 6-diflucro-henzovl- L -pyrrvao 2 3B pyreidine:;

S-eyano-3-
J-nadiethvlsulfaney lamine-Zoe-dh uoro-benzov - 3-methy |- H-proro)o 2,3 -0 pyridine:
3-[3-{dicthyisulimoy lammo) 2 A-dittuore-benzovt - S-methoxy - TH-pyrralof 2,3-Bpyvridine;
N-13-(8-chloru-1 H-pyrrolol Z,3-b pyridine-3-carbony |- 2, 2-difluoro-phenyl morpholine-4-
sulfonamide;

N-{2 A-dilluoro-3-tS-methoxy-Hpyrrolo{Z 3-8 pyradine-3-carbons phenslmorpholine-4-
sulfenamide:

N-[2,4-dilTuera-3-¢S-methy - TH pyrrolo[2,3-b]pyridine-3-carbony iplicayl iworphol ine-4-
sulfonamide;

NAB3-(3-cyano-1TH-pyrrolo[2,3-k|pyridine-3-carbeny -2 4-difluoro-pheay morpholine -4-
sulfenamide;

3-[3-(dimerhylsulfamoylamino)- 2 6-difluoro-benzov -5+ 2-methoavpyrimidin-3-y )3 1 H-
pyrrolo{2,3-b]pyridine;

A

N-12 4-difluoro 3 3-(2-methoxypyrimidin-S-yD- 1 H-pyrralof2,3-b]pyridine-3-
carbony phenyllpyrrolidine- I -sulfnamide:
3-{3-(diethvIsulfamcyiamine)-2.6-difluore-tenzovl J-5-1 2-methoxy pyrinmidin-5-yl)-1H-
pyrrolof2,3-kpyridine;
N-[2,4-dithioro-3-[5-2-methoxypyrimidin-5-y)- 1H-pyrrole[2.3 -bipyridine-3-
carbonyliphenvl morpholine-4-sulfonamide;
S-ayano-3-[3-cdomethylsuifamoslaminoj-2-luoro-kenzovi - pyrrelo[ 2 3-bpyridine;
N-[3-(§-cyanc- 1H-pyrrolo[2,3-k{pyriding-3~carbony))-2-{luoro-pheny | (pyrrolidine- 1 -
sulfonamide;
N-[3-(S-cyano--pyrrolo[2.3-blpvidive-3-carbony -2 -fluoro-phenylimarphotine -
sultonamide,
N-[2-Muore-3-[ 3-i Z-methoxypyrimidin-S-yD)-111-pyriclo| 2,3 -b]pyridine-3-
carbonyl]phenyl|pvrrolidine-1-sulfonamide;
3 d-chloropheny -3+ 3-(dimethylsuttamoylamine -2 -fluoro-benzoy! |- 1 T-pyrrofo[ 2,3k pysidine:
3o 3eddimeihy Isettamoylamine - 2-fuora-benzeyl -5 2 methexy pyrimidin- 3=y - LH-pyrrolof 2.3-
b pyridine;
Propane-2-sulfonic acid [2,4-ditluore- 3-(S-methoxy- 1 -pyrrelof2,3-b]pyridine-3-carbonyl)-
phenyl]-amide,
Pyrralidine-T-sulfonic acid [2 4-dinduore-3-c3-methaay - LH pyrrolof 2,3-bopyridine-3-carbony -
phenyij-amide.
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Fropene.Z-sulfonic acid | 3-73-chlora-TH-pyreala[2,3-b pyridme-3-carbanv]y-2 -diftuore-

pheny|j-annde;

Propane-2-sulforrc acid | 3-(5-cvano-iH-pyrrolo’ 2.3-bjpyridine-3-carbony -2 4-difluora-phenyl]-

amide:

Propane-2-sulfamic actd N A<difluere-2-T5- Z-methoxy -py rimidin- Sy D= TH-pyrrale[2.3-

blpyridine-3-carbonylJ-phenyl t-amide:

Butane-2-sultonic acid | 2.4-difluoro-3-(3-methoxy- H-pyvrrolo 2.3-bjpyridme-3-carbony |-

phensl-unide

Peotane-2 -sutfonic acid [ 24-ditluore-2-(S-methaxy-TH-paiolo 23-bjpyvridine-3-carbony -

paenyl]-amide;

Butane-2-sulfonic acid [3-{ 5-chloro-11-py1rolo)2,3-blpyridine-3-carbony)-7 4 -difluoro-phenyl |-

amuide:

Pentanc-2-sulfonic acid {3-i S-chloro-TH-py rrolo|2,3-b]pyrid ine-3-carbom -2 A-difluoro-phenyl )~

amide;
Butane-2-sultenic acid [2.4-dilucre-3-(S-methvl-TH-pyrrolo[ 2,3-b]pyridine-3-carbonyly-pheny|]-
amide:

Pentane-2-sulfonic acid [3-75-cyvane-1H-pyvriolo[2,3-b]pyridine-3-carbony 1)- 2. 4-difTuore-plicnyl }-
amide;

Pentanc-2 sulfonic acid [2.4-difluore-3-(3-mcthvi-1H-pyrrolo[2,3-b]pyvridine-3-carbony (-
phenvil-amide;

Butane-2-sultonic acid {3-( 3-vvano-1H-pyrrole[2,3-blpyrid ne-3-carbony3-2_4-difluoro-phenyl |-
amide;

Butane-2-sultonic acid {2, 4-difluoro-3-| S-(2-methoxy-pyrimidin-2-v1)- 1 -pyrroln 2,3-
bIpyridine-s-carbonyl|-phens 'y -amide;

Cyclobutancsulfonic acid | 3-{5-cyano-1F-pyrrolol2,3-b]pyridine-3-carbonyl -2 ,4-difluoro-
paenylj-amide;

Cyvelobutanesulfonic acid {3-03-chloro-1{-pyrre o 2.3-b]pvitdine-2-carbone] -2, 1-diflusro-
phenyl|-amide;

Cycioaexanesulfonic acid [2.4-diflucro-3-( S-methoxy-1H-pyrrolo[2,3-b]pyridine-3-carbony] )-
phenyl|-amide;

Cyelopentanesulfonic acid |2,4-ditTucro-3-(S-methoxy - TH-pa rrole{2.3-b paridine-3-carbony -
phenyl -amsde;

Cyclohexanesulfonic acid |2-{5-chlore-111-pyrrolof2,3-b]pyridine-3-carbonyl)-2,#-difluoro-
phenyl]-amide;

Cyelopentanesultonic acid [3-(5-chlora-1H-pyrrole{2.3-b | pyridine-3-carhony[ -2 4-difluora-
phenylj-amide;

Cyclopentanesulfonic acid |3-(3-cyano-itl-pyrralof2.3-b|pyridine-3-carbonyl)-2 4 -difluoro-
phenyl |-uoade:

0
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Cyclohexanesulfonic acid {2,4-difluoro-3-(5-methyi- i H-pyrrolo[2,3-b]pyridine-3-carbonyl)-
phenyl]-amide:
Cyclobutanesulfonic acid [2,4-difluero-3-(5-methy!-1 H-pyrrolo[2,3-b]pyridine-3-carbonyl}-
phenyl3-amide;
Cyclopentanzsulfonic acid 2,4-difluoro-3-(S-methyvl-1H-pyrrolo| 2,3-b]pyridine-3-carbonyl)-
phenvl]-amide;
Cyclohexanesulfonic acid [3-(5-cyano-11-pyrrolo| 2,3-b]pyridine-3-carbonyl)-2,4-difluoro-
phenyl]-amide;
Cyclohexanesulfonic acid {2,4-difluoro-3-[5-(2-methoxy-pyrimidin-S-y1)- 1 H-pyrrolo[2,3-
blpyridine-3-carbonyvi]-phenyl}-amide;
Cyclopentaresulfonic acid {2,4-difluoro-3-[5-(2-methoxy-pyrimidin-3-y1)-1H-pyrrolo(2,3-
blpyridine-3-carbonyli]-phenyl}-amide;
Cyclobutanesulfonic acid {2,4- difluore-3-(5-(2-methoxy-pyrimidin-3-yl)- 1 H-pyrrolof2,3-
b]pyridine-3-carbonyl]-phenyl}-amide;
Pyrrolidine-1 -sulfonic acid [2.4-difluoro-3-(5-methoxy-1Ti-pyrrolo(2,3-b]pyridine-3-carbonyl)-
phenyl]-amide;
Pyrrolidine-1-sulfonic acid {3-{S-chloro-1H-pyrrolof2,3-blpyridine-3-carbonyl)-2,4-difluoro-
phenyl]-amide;
Pvrrolidine- | -sulfonic acid {2.4-difluore-3-(5-methyl-1 H-pyrrolo[2,3-blpyridine-3-carbonyl}-
phenyl]-amide;
Pyrrolidine- [-sufonic acid [2,4-di{(Juoro-2-(S-cyano- 1 H-pyrrolo[2,3-blpyridine-3-carbony!)-
phenyl]-amide;
N, N-dimethylamino-sulfonic acid [2,4-difluore-3-(5-cyano-1H-pyrrolo[2,3-b]pyridine-3-
carbonyl)-phenyl]-amide;
N, N-dimethylamino-sulfonic acid {2,4-difluoro-3-(5-methyl-1H-pyrrolo[2,3-blpyridine-3-
carbonyl)-phenyll-amide;
N, N-diethylarnino-sulfonic acid [3-(S-chloro-1H-pyrrole[2,3-b]pyridine-3-carbonyl)-2,4-difluoro-
phenyl]-amide;
N,N-diethylamino-sulfonic acid [3-(5-cyano-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)-2,4-difluoro-
phenyl]-amide;
N, N-dicthylamino-sulfonic acid [2,4-difluoro-3-{5-methyl- i H-pyrrolo 2,3-b]pyridine-3-
carbonyl)-phenyl -amide;
N,N-diethylamino-sulfonic acid |2,4-difluoro-3-(5-methoxy-1T-pyrrele{2,3-b]pyridine-3-
carbonvl}-pheriyl -amide;
Morphoeline-4-sulfonic acid [3-(5-cyano-1H-pyrrolo(2,3-b]pyridine-3-carbonyl)-2,4-difluoro-
phenv}]-amide;
Morpholine-4-sulfonic acid [3-(5-chloro-1H-pyrrolo[2.3-b]pyridine-3-carbony!)-2.4-difluaro-

phenyi|~amidc;
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Morpholine-l-su'fonic acid 'Z.4-difluero-3-(S-methoxy- TH-pyrrolof 2 3-b]pyridine-3-carbonyl)-
phenvi]-amide;
Morpholine-3-su.fonic acil | 2. 4-dilTnoro-3-{3-methyl-1H-pyrrolol 2.3-b]pyridine-3-carbonyi)-
phenvll-amide:
Fropone-2-sultonic acid | 2-(3-cyano- 1H-pyrrolo] 2,.3-b | pyvidine-3-carbonyD)-2-aora-phiciyl -
amide;
Butane-Z-sultonme acid g Savano-1H-pyrrelo[203-h]py ridie-3-carbomy - 2-tlaora-phernd -
amide;

velohexanesultenic actd [P35 -evano- 1 H-pyrrola™2 3-bipvridine-3-carbonv-2-fluoro-phenyil-
amide:
Cyclopentanesultonic acid 12-(S-cyane-1H-pyrrole| 2,3 -bjpyvridine-3-carbony - 2-tluora-phenyl]-
amid.
Cycinbutinesultonic acid | 3-(5-cyano-iH-pyrrolo[2,3-blpyridine-3-carbonyl)-2-tlucro-phenyl]-
amide;
Cyclopropanesultonic acid {4-fTuora-3- 5-(1-methyl-1H-pyrazol-4-vlj- tH-pyrrolof2,3-
blpvridine-3-carbonvl]-pheny} -amide;
Crelohexanesulfonic actd {d-Tuore- 3-[3-(T-methy |- L -pyiazel-1y - THepyrrolof 2,3-bipyridine-
3-carbonyl]-phenyl}-amide:
Ceclopropanesulfonic acid [3-rS-chloro-TH-pyrrelo[2,2-bpyridine-3-carbony - 4-fluore-pheny 1]-
amide:
Cyclehexanesultonie acid [4-tluoro-3-i 3-methyl- [L-pyrrolo[2.3-b]pyridine-3-carbonyli-phenyl)-
ancie;
Cyclohexanesultonic acid {4-tluoro-3-[ 5-(3-mefhanesulfenvl-pheny-1H-pyrrolof2,3-bpyridine-
J-carbonyl]-phenyl}-amnide:
Cyelepentanesullonic acid 14-MTyore-3-[3-(3-methanesultonyl-pheny ) [ H-pyrrolof2,3-
blpyridine-3-carbonyl]-pheny | F-amide:
Cyelohexanesulforic acid {4-flucre-3 [3-(3-methancsulfvniviamino-phanyi)- 11 -pyrrolof? 3-
blpyridine-3-carbonylj-phenyl}-antide:
Cyclopentanasultonic acid Ja-tfluore-2-[3-(3-methanesulfom lamine-pheny D-1TH-pyrrolo)2. 3+
blpyridine-3-carbony]]-phenyl j-amide;
Crelopenmanesulionic acikl |4-Quoro-3-i S-methivi-UH-pyrroiof 2.3-b]pvridine-3-carbonvD-phens 1)-
amide;
Piperidine-i-gulfonic acid [ 3-(5-chloto-1H-pyrrolof2, 3-b[pvridine-3 carbonyD)-4-tThoro-phony i1-
amidu:
N,N-dimethylamino-sulfonic acid | 3-(3-bromo-TH-pyrrolo[2,3-b]pyridine-3-carbony])-2-fluoro-
phenyl ~amide;
Pyrrondire-1-sultonic acid T3-0S-bromoe-1H-pyrroto[2 3-blisyriding-3-carbony -2 -iluore-phenyl]-

amide .
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[0123]  In anather aspect, the present invention provides a method for preparing a compound of

furmulas () to (n). The inethod ineludes contacting @ compornd having formula IT:

with an agent seiected from Y'-G (111 or A'-${O):-Z {1V} under conditions sufficient to form a

compound having formulas (V) or (VI):

(V) (VD)

reacting (i) a compound of formula (V) with a compoeund of fermula (1V), or (i1) a compound of
g (1 I V) ! A

formula (V1) with a cempound of formula (III) under couditions sufficient to form the compound of
formula (I); and wherein E' is halogen. tosylate or mesylate; G'is -B(OR®), or —Sn(Bu)s, wherein
R* is--OH, alkyl or two ~OR™ substituents together with the horon atom to which they are attached
t» form an optionally substituted 5 or 6-membered ring: A' is 4 leaving group, whicli can be readily
displaced by an arylamino group; and P'is 1T or an amino protecting greup. In some instances. (be
substituents for the 3 or 6-membered ring are [ to -t members R groups. In somec embodiments, the
reaction of compeoundy of formula (1) with In one embediment. £ is CL Bror b In another
rembediment, E' is tosylate, mesylate or triflate. In one embodiment, G is —=B(OH);. In another
embodiment, G' is 2-hvdrixy-1.3,2-benzodioxaberole or 2-hydroxy-4,4.5,5-tetramethyl-1,3,2-
benzodioxaboro. In another embodiment, G'is =Sn{Bu);. In one embodiment, AlisClorBr. In
another embodiment, A' is tosylate or mesylate. In one embadiment, ' is I The substituents Y,

Y?, Q and Z are as defined in any of formulas (1) to (In) and any of the embodiments disclosed herein.

|0124] In some embodiments. the method includes contacting a compound of formula (1[) with an
agent of formula ([11): Y'-G' e forin a compound of Tormuia (V), fellowed by reacting a conipound
of fomula (VY with an agent of tormala (IV) ALS(O1-Z 1o form a compound of formula (1. In oiber
embodiments, the mietkod imcludes contacting a compound of formula (11) with an agent oi forimula
(1V): A'-S(O)-7 to form a compound of formula (V1), foilawed by reacting a compound of tonmla

(VI) with an agent of formula (111): Y'-G' to form a compound of formula (1).

[1125] In yet other embaodiments, the invention provides & method for preparing a compound of

Povrnulas (1) to (In). The methosd inzludes reacting a compound having rermula I
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P 1
with a compound of formula (IV); A'-8(0),-Z under conditions sufficient to form a compound having

formula (VI):

(V1)
contacting a compound of formula (V1) with a compound of the formula: Y'-E* and & compound of
the formula: (ORY):B-B(OR"Y; in the presence of a palladium complex under conditions sufficient to
form the compound of formula (), wherein R*' is —OH, alky! or two —OR”' substituents together with
the boron atom to which they arc attached to form a § or 6-membered ring; and wherein E' and E* are
each independently halogen, tosylate or mesylate; A' is a leaving group; and P' is H or an amino
protecting group. Both Pd(0) and Pd(Il) complexes can be used. In some embodiments, E'is CJ, Br,
I, tosylate or mesviate. In some embodiments, E’is C!, Br, I, tosylate or mesylate. In certain
instances, the palladium complexes include, but are not imited to, Pd(PPh;).,
bis(dipher.ylphosphinc)ferrocene]dichloropalladium and the Iike. The substituents Y', Y?, Q and Z

are as defined in any of formulas (I) to (In) and any of the embodiments disclosed herein.

[0126] In another aspect, the invention provides a compound having formula (VII):

by

%

X d o HN—5—2Z
T § I
~ 4 O

N VI

.

wherein R™ and R** are each independently H, optionally substizuted alkyl, optionally substituted
arylalky! or optionally substituted aryl. In ome embodiements, the ary! or alkyl portion of R* or R*
is aptionally substituted with from 1 fo 4 RY substituents; or R and R* together with the oxygen
atoms to which they are attached form a 5- or 6-membered ring, wherein the 5- or 6-membered ring is
optionalty substituted with from 1 1 4 R® groups or fused with an optionally substituted 5- or 6-
mermbered aromatic ring. The substituents Y2, Q and Z in formula VIIT are as detined in in any of

formulas ([) to (In) and any of the cinbediments as deseribed herein.
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(0127 In seme embodimens, the compounds of formula VAL have sub fermuly Vs

v lla
I TS 1 5 ) s N ¥ T 535 1y35 g, RS
R¥ K7 R™and R are cach independentis R™or R, Tn certain instances, R, R*, R™ and R are

: « . N ERR R T ¥ . . . 2
each mdependenrtly C-  alkyl. In other instances, R™, R7, R and R ave CH;. The substituents Y7,
Q and 7 in formula VIITa ace as defined in in any of tormulas {3 to (1) ad any of the aisbodiments

as described herein.

[0128] In some emboadiments, the compounds ol Tormula V11 have sub Formula V1ITh:

&7
[
o

VT
The subscript v is an integer of 1 to 4. Each R* is independentiy H. R° or R". The substituents Y2, Q
and 7 in formuta VIUIb are as defined in any of tormulas (1) w (In) acd any of the embodiments as

described herern.

[0129] In some einbodiments, the compounds of formuia VI have subformula Ville:

Viile
The subscript z is an integer of 1 to 4. Each R*™ is independemtly H. K™ or R\ The substituents Y¥, Q
and Z in formula VIIIc are as defined in any of formulas (I) to (In) and any of'the embodiments as

described Lierein,

Chrgeone Synineric

[0130] A wide array of vrpanic synthetic technuques exist in the art 1o eilitate the construction of
potentiul modulators. Many of these organic synthetic methods are described w detait in srandard
refurence sources utilized by those skilled in the art. One example of such a ceference is March, 1994,

Advanced Crreanie Chemnisty; Reactions, Mechanisms and Structure, tew York, MeGrave Tl

Thus, the echniques useful 10 synthesize a potentzal modulator of kinase function are readily avaitahble

to these skilfed in the ant of organic chemical syuthesis,

7!



WO 20127109078
(R39363-7211

Adrersave Compaend Forms or Dermvativey

[0131]  Compounds contemplated hercin are deseribed with reference to both generic formulac and
specific corapounds. In addicion, inventmon compounds may ex;st in a numtber of differsnt forms or
derivatives. all within the scepe of the present invention. Altcrnatve ferms or dervivatives, include,
for examyple. ia) prodrugs, and active merabolites i) tutomers, somers (including sterevtsomers and
regioisomers), and racemic mixtures () pharmaceutically accepuable «alts and (d) solid forms,
including difrerent ervstal forms, poly morphic or amoerphaus soluds, clading hydrates and solvates

thereed, and other forms.,
{a) Prodrugs and Metabolites

10132] Inaddition te the present formulae and compounds described hercin, the invention also
includes prodrugs (eenerally pharmuceutical.y acceptable prodrugs), active membolic derivatives

Cactive metabolitesy, and their pharmacentically acceptable salts,

[0133)  Prodrugs are compounds or dharmaceutically acceptable salts therevi which, when
metabolized under physiological conditions or when converted by solvolys:s, vield the desired active
compeund. Prodrugs include, without limitation, esters, arides, carbamates, carbonates, ureides,
sclvates. or hydrates of the active compound. Typically, the predig is inactive, or less active than

the active contpound, but may provide ane or more advantageous handling, administration, andfor

metabo ic properties. For exampe, some prodruss are esters of the active compuound; during

the ester aroup is ¢ caved to vield the active drug. Esters include. for example, esters of

a carboxy lic acid group, or S-acy . or O-uevl dervatives of thial, aleohoel. or phenol groups. In this
context, a common examnple is an alkyl ester of a carboxylic acid. Prodrues nay also include variants
wherein an -NH group of the compound liss undergone acylation, sucli us the 1-position of the 1H-
pyrrolo| 2.3-bpyridine ring, or the nitrogen of the sulfonamide group of compounds as described
herein, where cleavage of the acyl group provides the free -NH group of the active drug, Some
prodrugs are activarted enzyvmatically te yiell the active compound, or a compound may underzo

further chemical eaction to vield the active compound. Prodrugs mav proceed from prodrug fomm to

active form in a single step arnay have one or more intermediase torms which may themselves have

activity or may be inactive.

[0134]  Axdescribed in The Practice of Medicinal Chemistry, Ch. 3132 (IId. Wermuth, Academic
Press, San Diego, CA, 2001), prodrugs can be conzeptually divided into two non-exclusive categorics,
bioprecursor pradrugs and carrier prodrugs. Gererally, bioprecursor pracrugs are compounds that are
mactive or bay e baw activity compared to the correspanding active drue compoeund. that corain one
ornere pretectise groups and are converted to an active form by metabolian or solvalyvsis. Both the

active drug form and any released metiholic produacts should have acecpiably Jow wxicitv, Typrealiy,

-
h
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the fermavon of active Arag compound inveives o metabaolic process vrreeenen that J= one of the

tollowing tvpes:

[0135]  Oxidative reactions: Oxidative reactions are exemplified without limitation by rcactions
such as oxidation of alcohol, carbonyl. and acid functionalitics, hydroxylation of aliphatic carbons,
hvdroxylation ot alicvelic carbon atoms. exidation of aromatic carbon atoms. oxidation of carbeon-
carbon double honds, oxidation of nitregen-containing functional groups. oxadation of silicon,
nhosphorus. arseoic, and sulfur, oxidative Nedealk dation, oxcdative O- and S-dealkylation, oxidative

deamination, ax well as other oxidative reactons.

[0136] Reductive reactiong: Reductive reactions are exempliffed without limitation by reactions
such as reduction of carbonyl functionalitites, reduction of alcohol functionalitics and carbon-carbon

double bonds, reduction ot nitrogen-centaining tunctionzl groups, and other rediction reactions.

[0137] Reactions without

oxidation are vxeninliicd without limitation by resctions suach as hvdrolvsis ot esters and ethers,
hvdrolytic cleavage of carben-nitrogen single bonds. hvdrolvtic cleavage of nen-nramatic
heterocyeles, hvdration and dehydration at nultiple bonds. new atomic linkages resulting from
dehydration reacticms, hydrolytic dehalogenation, removal of hydrogen halide molecule, and other

such reactions.

(01387 Carrier prodogs are drug compeunds that contain a transpoert medety, e.g.. that improves
uptake andor localized delivery to a site(s) of wetion. Desirably for such a cartier prodrug, the
linkage between the drug moiety and the transport maiety is a covalent bond, the prodrug is inactive
or less active than the drug compound. the prodrug and any release transport noicty are aceepiably
non-toxic. For prodrugs where the transport moiety is intended to enhance uptake, typicaliy the

release of the transport maicty should be rapid. In other cases, it is desirable to utilize a moicty that

(=]

provides slow release, ¢z, cortain polymers or other matetics, such as cyelodextring. {See, ¢.g.,
Cheng et al., U.S. Patenr Publ N ZCOA00773535, App No. 10/636,838, incorporated herein by
reference.t Such carrier prodrugs are often advantageous for ovally administered drugs, [n some
instances, the ransport meiety provides targeted delivery of the drug, for exaniple the drug may be
conjugated te an antibody or antibody fragment. Carrier prodrugs can, for example, be used to
improve one or more of the following propertics: increased lipophilicity, increased duration of
pharmacological clfvets, increased site-specificity, decreased toxicity and adverse reactions. andfor
improvement in drug formulation (e,2.. stability, water solubility, suppression <f an undesirable
organcleptic or physicchemieal propertyd. Forexamiple. lipophilicity can ke increased by

esterification of bydresyt groups with lipoph:lic carboxs iz acids, or of carhosy lic acid groups with

alcokols, c.g., aliphatic alcohols. Wermurh, s

70
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[0139] Mciaboiites, ¢.g.. active mctabolites, overlap with prodrugs as described above ¢y,
bioprecursor prodrugs. ‘This, such metabolites are pharmacologically active compounds or
conpounds that {urther metabalize to pharmacoiogically active compounds that are derivatives
resuiting {rom metabohic processes mthe body of a subject. OFf these, active metabedites are such
pharmacologically active derivative campounds. For prodnigs, the prodrug compound s generallv
mactive or of lower activity than te metabelic product. For active metabalites, the parent cormpound
may be cither an active compound or may be an inactive prodrug. For example, 1n some campuounds,
cne or more alkexy groups can be metabolized o hvdroxyl groups while retaining pharmacologic
activity and or carboxyl groups can be estenticd. ¢ o glucurcnidation. In some cases, there can be
more than one metabelite, where an intermediate metabolitedss is further metabelized to provide an
active metabolite, Forexample, in some cases a denvative compound resulting froni metabolic
glucurenidat:on iy ke inactive orof low activity, and can be further metabolized (o provide an

active metaholite.

[02140] Mectabelites of a compeund may be identified using reutine techniques known in the ait, and
their activities determined using tests such as these descrived herein. See, ez, Bertolini et al., 1997,
J. Med. Chem., 40:2011-2016: Shan et al., 1997,.7 Pharm Sci 86(7):756-757; Bagshawe, 1995, Drug

Dev. Res., 34:220-230; Wermuth, yuora.

(by Teutemers, Steresisemers, and Regioisomers

[0141] Tt is understoad that some componnds may exhibit tautoimerisan, [n such cases, the formulae
provided herein expresshy depict only one o7 the possible weutemerie forms. 1L s theretore w be
understoed that the formulae provided beren are intended to represent any tautoreric form of the
depicted compounds and are not 1o be limited merely to the specilic tautemeric form depocted by the

drawings of tae fermulae.

[0142} Likewise. seme of the compounds aecerding 1o the prasent inventicn may exist as
stereoisomers, i.e. having the same niomic connectivity of covalently bonded atoms yet differing in
the spatial erientation of the atoms. For example, compounds may e cpticat stereoisomers. which
centain cne or more chiral centers. and therefore, may exist in two or more sterecisomeric fomnns (¢.g.
enantiomers or diastereomers). ‘Thus, such compounds may be present as single stercoisemers (i.e.,
essentially frec of other stercoisomers), racemates, and/or mixtures of enantiomers and/or
diastercomers. As another example, stereosomers inelude geometric isomers, such as ¢is- or freiny-
crientation of substituents vn adfacent carbons of 4 double bond. All such single stercoisomers.
racemates and mixtures thereof are intended to be within the scope of the present invention. Unless

trary, all suel steroisomerie forms are included within the formulae provided

spec:ficd to the .

herem,
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[0143] In some embodiments, a chiral compound of the present invention 1s i a lorm thai containg
at least 80% of a single isomer (6% enantiomeric exeess (“e.c.”) or diasterevmeric excess (“d.e.”™),

{93% ve. or

ar at ieast 85% (70%0 c.c. or d.e.), 90% (80% c.e. or d.e ) 93% (9 c.ooorde), 97
d.c), or 99% (98% c.e. or d.c.). &5 gencrally understaad by thase skilled e the ait, an optically pure
compound having one chiral center is one that consists essertially of one of the two possible
enantiomers {i e., is enantiomerically pure and an aptically pore compaand having more than one
chiral center is one that is both diastercomerically pure and cnantiamencally pine. In sonie
entbodiments, the compeund s present in optically pure form, such optically pure torni being
prepared andior iselated by metheds bnown in the artie 2. by eervstzliization technigues, chiral
synthetie techniques Nincluding syathesis rom optically pure starting materials). and chromatographic

separation using a chiral columr.

ey Phormaceriicdly acceprabls salits

]

[
2

[0144]  Unles;

pharmaceuticalls aceeptable salts of such cormpound. Thus, compeunds descrthed herein and recited

pecificd to the contrary . specitication o2 o compound herein ncludes

in anv of the claims can be in the form of paermaceudticslly acceptable salts. or can »e formulated 43
pharmaceutically acceptabie salts. Contemmplated pharmaccutically aeceptable salt furms include,
withoat [imitation, mono, bis, tris, tetrakix, and so on. Pharmacewticallyv acceptable salts are non-toxic
in the amounts and concentrations at which they are administered. The preparation of such salts can
facilitate the pharmacclogical use by altering the phvsical characteristes of @ compound without
preventing it from exerting its physiclogical eftect. Usetul aiterations in physical properties include
lower:ng the melting point to facilitate transmucosal adininisteation ard ircreasing the solunility to
facilitate administering higher concentrations of the drug. A compound of the invention may possess
a sufficiently acidic, a sufficiently basic, or both functional proups, and accordgly can react with
any of a number of inorganic or organic bases, and inorganic and organic acids, to form a

pharmaceutically acceptable salt.

[0145] Pharmacecutically acceptable salts include acid addition salts such as those containing
chloride, bromide, iodide, hydrochloride, acetate, phenylacetate, acrvlate, ascorbate. aspartate,
benzoate, 2-phenaxybenzoate, 2-acetoxyvbenzoate, dinitrobensvaie, hvdroxvbenzoate,
methoxybenzoate, methylbenzoate, bicarbonate, butyne-i.4 dicate. hexyne- b-divate, caproate.
caprylate, chlorobenzoate, cinnamate, citrate, decanoate, tormate, lumarare. glveotate, gluconate,
slucarate, glucuronate, glucose-4-phosphate, ylutamate. heptanaate. hexanoate. isethionate,
isobutvrate, zamma-hydroxybatyrate, phenvibutyrate, lactate, nalate. maleae, hydroxymaleate,
methyimaleate, malonate, mandelate. nizotnate, nitrate, soncolinate, cctaneate, vleate. oxalate,

pamoeate. phosphate, menahydrogenphosphate. dihvdrogenphosphate. orthaphosphate,

metaphosphare, pyrophasphate. Z-phisphoglycarate. 3-phasphoglycarate phthaliae. propicoate,

e ~

phenyiproptonate, proplelate. pyruvate. quinate, sabicy lare buminosabenbate, sehacatel stearate,
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subcrate, succinate, sulfate, pyrosultafe, bisulfate, sultite, bisulfite, sulfamate, sulfonaic,
benzenesulfonaie (i.c. besylate), cthanesultonate (i.e. esylate), ethane-1 Z-disulfonate,
2-hydroxyethanesulfon:te (e, iseibionare). ineihanesulionate (L.e. inesylate). naphthalene- -
sulfonaic, naphthalene-2-zultonate (e, napsylated, propanesulfonate. p-toluencsulionate (i.c.
tosylete). xylenesulfonates. cyeluhenylsultamate, tartrae, and trifluoroacetate. These

pharmaceutically acceptable asid addition salts 2an be prepared vsing the appropricte vorcesponding

EIS I

[0146]  When acidiz tunctionar mioups, sach as carboxyvlic acid or phenel are present.
pharmaceutically aeceptable saits also include nesic adaizion salts such as thase contairing
benzathine. chloroprocaine, cheline, cthanalamine, dicthanolaméne, tricthanolamine. t-huty unine,
dicyclohexylamine, ethvlenediamine, NN -dibenzy lethy enediamine, meglimine,
hydroxyethylpyvrrofidine, piperidine, morpholine, piperazine, procaine, aluminum, caleium, copper,
iron, lithium, magnesium, manganese. potassiuny, sodium, zine, ammonium, and moao-. di-, or tri-
alkylamines (c.g. diethylamine). or saits derived from amino acids such as L-histidine, L-glycine,
L-lysine, and L-arginine. For example, see Remington's Pharmaceutical Sciences, 19" ed.. Mack
Publishing Co., Eastor, PA, Vol. 2. p. 1457, 7993, These pharmaceutically acceptable base addition

salts can ne prepared using the appropriate corresponding base,

(0147)  Pharmaccutically nceeptable salts can de prepared by standard techniques. For example, the
free-base torm of a compound can he dissolved in a suitable solvent, such a5 an aguesus or uqueous.
alechel selution containing the appropriate acid and then isolated by evaporating the solution, In
ancther example, a salt can be prepared by reacting rhe [tee base and acid in an organic selvent. 1f the
particular compound 15 an acid, the desired pharmaceutically acceptable salt may be preparec by any

suitabie method, for example, treatment of the free asid with an appropriate inorganic or arganic sase.
(&) Odwr compornd furms

[0148] Tu the case of agenis that are solids, itis understood by those skilled in the art that the
compounds and salts may exist in ditterent erystal or polymorphic forms, or may be tormulated us co-
crystals, or may be in an amorphous torn:, or may be any combination thercof (c.g. partiaily
crystalline, partially amorphous, or mixtures of palymorphs) all of which are intended to be within the
scope of the present invention and specified formulac. Whereas salts are formed by aciditase
additicn, 1.e. a free base or free acid ot the compoeunid of interest forms an acidibase reaction with a
corresponding addition base or addition acid, respectivery, resulting in an fonic charue internctinn. co-
arvstals are a new chemical »pecies that is tormed between nentral compeunds, resulting in the

sompound and an additional molecular species in the same crystal structure.

{01497 In some instances, compennds of the invention ave complexed with an acid or a bvise,
including base addinoen salix such as ammoniim. diethylamine, ethanolamine, ety lenedimine,
G
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diethanoamine, t-butvlamine, piperazine. meglumrine: ceid addition salis, such as acetate.
scetvlsslioviate, besvlate, camsyiate, citrate, formate, fumarate, glutarate, hvdrochlarate, maleate,
mesylate, nitrate, oxulate, phosphute, succtiate, sulfate. warirate, thiocyanate and tosy late, ana aimine
acids such as alamne. arginme. asparacioe, aspartic acid. oviteine, glutamune, glutamic acid. glveme,
histidine. isoleucine, leucine, lvsine. nethiomine. phenylalanine, proline, serine, threonine, teyptopluan,
tyresine or valine. e cwmbingig Uie compernd of the invention with the acid or base. an amorphos
complex 1s preferably fornned rather than a crvstal me material such as a typical zalt or co-ervstal. In
some instances, he amorpheus form ot the complex is facilitated by additional processing., such as by
spray-drying. mecaanochemical methods such as roller compaction, or microwave irradiation of the
parent compound mixed with the acid or base. Such methods may also include addition of ionic
and/or non-ionic polymer systems. including, but not limited o, hydroxypropyl imcthyi cellulose
acetate succinate (HPMCAS) and methacry lic acic copelymer (e.g. Eudragit® L100-55), that further
stabil’ze the amorphous naturc of the comiplex. Such amorphous complexes provide several
advantages. For example. lowering of the meluing wmpzrature relative o the free base factliates
additional processing. such as hot melt extrusion, w further improve the biopharmaceutical propertics
ol'the compound, Also, the amorphous complex is readily friabie. which provides impreved

compression for loading of the solid inte capsule or tablet farm

(@150  Addivorallv, <he formulae are intended ty caver hvdrated or solvated as well as unhydrated
or unsolvated forms of the identified strucones. For example, the indicated compounds inclede bath
hydrated and non-hydrated forms. Other examples of solvates include the structures in combiration
with a suitable solvent, such as isopropannl, ethanol, methanol, dimethyl sulfoxide, ethy! acetate,

acetic acid, or ethanolamine.
V. Formulations and Administration

[0151]  In another aspect, the present invention provides phammaceutical compositions
comprisingsincluding a pharmaceutically acceptable carrier or excipient ansd a cempound of the
inventon described herein or a pharmaceutically aveeptable salt or salvate thereof. I an exemplars
cembadiment. the present invention prosides a pharmacentical formulazion comprising’ including a

compound as desertbed herein, In one embodinent, the compound has any of formulas 1o and fa to In.

[0132]  The methods and compounds wil tvpically be used i therapy for human subjects.

Flowever, they may also e used to treat similar or identical indications in other ammal subjeets.
Compoeunds described herein can be adininisiercd by ditferent routes, ircluding injection (i.c.
parenteral, including intravenous, intraperitoncal, subcutancous, and mtramuscular), oral, transdermal,
transimucosal, rectal, or inhalant. Such dosage fonns should allow the compound to reach target cells,
Other {actors are well knewn in the art, and include considerations such as toxicity and dosage forms
that retard the compound or compostiion froncserting its effects. Techniques and formulations

it
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generally may be found in Remington: The Science and Practice of Pharmacy, 21 edition,

Lippincott, Williams and Wilkins, Philadelphia. PA. 2003 (hereby incorporated by reference herein).

[0153] [usome embodiments, compositions will comprise pharmaceutically acceptable carriers or
excipients, such as fillers, binders, disintegrants. glidants, lubricants. complexing agents, solubilizers,
and surfactants, which may be chosen to facilitatc administration of the compound by a particular
route. 1:xamples of carriers include calcium carbonate, calcium phosphate, various sugars such as
lactose, glucose, or sucrose, types of starch, cellulose derivatives, gelatin, 1ipids, liposomes,
nanoparticles, and the like. Carriers also include physiological .y compatible liquids as solvents or Tor
suspensions, including, for example, sterile solutions of water for injection (WFJ), sa’ine solution,
dextrose solution, Hank’s solution, Ringer’s solution, vegetable oils. mincral oi's, animal oils,
polyethylene glveols, liquid paraffin, and the like. Fxcipients may &'so include, for example, colloidal
silicon dioxide, silica gel, talc, magnesium silicate, calcium silicate, socium aluminosilicate,
magnesium trisilicate, powdered cellulose, macrocrystaliine cellulose, carboxymethy! cellulose, crogs-
linked sodium carboxymethylceilulose, sodium benzoate, calcium carbonate, magnesium carbonate,
stearic acid, aluminum stearate, calcium stearate, magnesium stearate, zinc stearate, scdium stearyl(
fumarate, syloid, stearowel C, magnesium oxide, starch, sodium starch glycolate, glyceryl
monostearate, glyceryl dibehenate, glyceryl palmitostearate, hydrogenated vegetable oil,
hydrogenated cotton seed oil, castor seed oil mineral ail, polyethylene glycol (e.g. PEG 4000-8000),
polyoxyethylene glycel, poloxamers, povidone, crospovidone, croscarme!lose sodium, alginic acid,
casein, methacrylic acid divinylbenzene copolymer, sodium docusate, cyclodextrins {(e.g. 2-
hydroxypropyl-.delta.-cyclodextrin}, polysorbates (e.g. polysorbate 80), cetrimide, TPGS (d-alpha-
tocopheryl polvethylene glycol 1000 succinate), magnesium laury| sulfate, sodium lauryl sulfate,
polyethylene glycol ethers, di-fatty acid ester of polvethylene glveols, or a polyoxyalkylene sorbitan
fatty acid ester (c.g., polyoxyethylene sorbitan ester Tween®), polyoxye:hylene sorbitan fatry acid
esters. sorbitan fatty acid ester, e.g. a sorbitan fatty acid ester from a fatty acid such as oleic, stearic or
palmitic acid, mannitol, xyiitol, sorbitol, maltose, lactose, lactose monohydrate or lactose spray dried,
sucrose, fructose, calcium phosphate, dibasic calcium phosphate, tribasic calcium phosphate, calcium
sulfate, dextrates, dextran, dextrin, dextrose, cellulose acetate, maltodextrin, simethicone,
polydextrosem, chitosan, gelatin, HPMC (hydroxypropyl methyl celluloses), HPC (hydroxypropyl

cellulose), hydroxyethyl cellulose, and the like.

[0154] Pharmaceutical formulations may be presented in unit dose forms containing a
predetermined amcunt of active ingredient per unit dose. Such a unjt may contain, for example, 0.5
mg to 1 g, preferably T mg to 700 mg, more preferably 5 mg to 100 mg of 'a compound of the
invention (as a free-base, solvate {including hydrate) or salt, in any form}, depending on the condition
beinp treated, the route of administration, and the age. weight and condition of the patient. Preferred

vt dosage formulatious are those containing a daliy dose. weekh duse, monthly dose, a sub-dase or

81
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an appropriate fraction thereet. of an active ingredient. Furtherniore, such plarmacentical

o~

formulations may he prepared by any of the methods well known in the pharmacy arl.

[0155]  Phirmaceutical tormulations miag be adapted for administation by any appropriate route, for
example by the oral (including capsules, ablets. liquid-tilled capsules, disinfcgrating tablets,
immediate, delayed and controlicd re'ease tablets, oral strips, solutions, syrups, buccal and
sublingual), rectal, nasal, inhalation, topical (ine’uding transdermaly, vaginal or parenteral (including
subcttancous. intramuscular, intravenons or intradermaly route. Such formulations may be prepared
hy any method known in the art of pharmacy, for example by bringing into assaciation the active
ingredient with the carrier(s), excipientis) or diluent. Generally, the carrier, excipient or diluent
employed in the pharmaceutical formulation is “non-toxic." meaning that it/they isfare deemned safe
for consurnption in the aznount delivered in the pharmaceutical composition, and "inert” meaning that
it‘they doesido not appreciably react with or result in an undesired etfect on the therapeutic activity of

the active ingredient.

[0156]) In some crubadiments, oral administratton may be used. Pharmaceutical preparations for
oral use can be formulated into conventional ara. dosage tarms such as ciscret units capsules. ablets,
and lguid preparations such ws symps, clixirg, and concentratec dreps, Compounds deseribed herein
may be combined with solid cavipients, nptienally grinding a resulting mixcure, and processing the
mixtuee of granules, atter adding suitabic auxiliavies, it desired, to obtain, Tor example, tablets, coated
tablets, hard capsules, soft capsules. solutions (e aynenus. alecholic, or vily solutions’ and the like.
Suitable excipients are. in particular, fillers such as sugars, inciuding lactose, gucose, sucrose,
mannitol, or sorbitol: celilose preparations, for example, con starch, wheat starch, rice starch, potato
starch, gelatin, gum tragacanth, methyl cellulose, hydroxypropyImethyl-cellutose. sedium
carboxvinethvlzellulase (CMC) and:-or pelvviny prirelidene (PVE. povidenei: oily excipients,
including vegetable and animal eals, such as suntlomer oul, olive oil. o codhiver mil The oral dosage

sntain dismtegrating agents. such as the cross-hnked po yvvinvipyrrolidone,

farmulations mas also

agar. o aleinic avid, or a salt ihercot sueh as sodivmn alginate: o lubricant. such 2s @le or magnesium
stearate; a plasticizer, such as glyeerol or sorbitoll a sweetening such as suciose, fructose, lactose, or
aspartame: a natury) or artificial tlavoring agent, such as peppermunt. ml of winterareen or cherry
Mavoring; or dye-stufts or praments,which may be used for idenbificanon or characterization of
different doses or combinations, such as unit dosagoex. Also provided are dragee cores with suitable
coatimgs. For this purpose, corcentrated sugar salufions mav be vsed, which may optionally contain.
for example. gum arabic. fale, poly-vinviprrrohdone, carbopal gel, palvethylene glvenl, andfor
titanium divxide, laciquer selutions, anct suitable arganic solvents or solvent mixtues. Oral thods

such az solutions, svrups and elixirs con be piepared m dosage unif form so that a given guantity

containg a predetermined amount ot the compomd.

R )
v
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[0157] Pharmaceutical preparations that can be used orally inelude push-it capsules made of gelatin
(“geleaps™), as well as sofl, sealed capsules made of gelating and a piasticizer, such as glyeerol or
sorbitol. The push-iit capsufes can contain the active ingradicrts i admixiure wirh filier such as
lactose, binders such as starches, and/or Jubricants such as tale ur magnesium stearate and. eptiomally,
stabilizers. In soft capsules, the active compouncs may be dissolved or Suspended in sudtable liguids,

such as fatty oils, liquad paealfing o ligquid poivethylere: plvenls,

{0158]  In some embodiments. injection {parenteral adiministrationi ey be used, @ o, intramusealar,
intravenous. intraperivaneal, and-or subcutaneous. Componnds describred herein for injection may be
formutated in sterile ligud solutions, preferindy in physiologically compatibic butfers or selutions,
such as caline solutior, Hank's selution, or Ringer's sclution Dispersions may also be prepared in
non-aquecus solutions, such as glvceral, propylene giveoll etaanol. Lqud pelyothyiene glveols,
triacetin, and vegetable oils, Solations may also contain o preservative, such as methyiparaben,
propylparaben, chlorobutanol, paenol. sorbic acd, thimerosall and the ke Tn addition. the
compounds may be rformulated in solid form, including. for exarrple, tyephilized forms, and
redissolved or suspended prior to use. The formulations may be presented in unit-dose or muiti-dose
centainers, for exarmple sealed ampoules and vials, and may be stored in a freeze-dried (yophilized)
condizion requiring only the addition of the stenle hquid carricr, [or exomple svater for injeetion,

immediately prior to use.

[0159] In some embodiments, transmucosal, topica’ or transdermal administation may be used. In
such formulations of compounds described hercin, penetrants appropriate to the barrier Lo be
permeated are used. Such penetrants are gencrally known in the art, and include. for example, for
transmucosal administration, bile salts and fusidic acid derivatives. In nddition, delerpents may be
used to facilitate permeation. Transmucosal administration, for example, may be through nasal sprays
or suppositories (rectal or vaginal). Cormpositions of compounds described heretn for topical
administrat’on may be formulated as oils, creams, lotions, ointinents, and the like by choice off
appropriate carriers known in the art. Suitable carriers include vegetable or minetal oils, white
petrolaturn {white soft paraffin), branched chain fats or ails, anmmal fats and mgh molecntar weight
alconel {greater taan C3). In some embodiments, carriers are selected such that the active ingrecient
is solubiec. Emulsificrs, stabilizers, humectanis and antioxidants imay also be included as well as
agents imparting color or lrzgrance. if desired. Creams for topical applicatton e preierably
formulated from a mixrure of mineral ¢il, self-emulsifying heeswax and water in which mixture the

active ingredient, disselved in g small amount of selvent (e an oil) s admixed. Additionally,

administration by transdermal means may comprise a transdurmal patch or dressimg such as a bandage
impregnated with an active ingredient and eptionallv one or more carriers r dituents known i the art,
To be adminstered in the form ot'a transdermal :lebvery svaten, the dosage administiation will be

continucus rather than intermattent througzhoot the desdge rexmen
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[0t60] [0 some embodients. compounds are administered as inhalants, Compounds deseribed
herein niay be tormulated as dry powder or a suitable solution. suspension, or acrosol. Powdars and
solutions may be formuiated with snitable additives known in the art. For example, powders may
include a suitable powder base such as lactose or starcli, and solutions may comprise propyiene
glycol, sterile water, ethanol, sodium chloride and other additives, such us acid, alkali and buiTer salts.
Such sulations ov suspensions may be administered by inbaling via spray. pump. atomizer. or
nbulizer, and the bhe, The compeunds described berein may also be used in combmation with other
inhaled therapies, for example corticosteroids such as fluticasone proprmnate. beclomethasone
dipropienate. triamemolone acetonide, budesanide, and memeatasone tureate: beta agonists such as
albuterol, salmeterol. and termeterals antichelinergic agerts such as ipratioprium bremide or
fiotroprum. vasodilators such oy treprostinal and iloprost enzy mes such as DN Aase: therapeuatic
proteins: innmunoglob iin antibodies: an oligonuclentide. sueh as single or double stranded DNA or
RNA . siIRNA: antibiaties such as tobramycin; muscarinic receptor antayonizats; leukotriene
antayonists; evtoking gntagonists; protease inhibitors; cromolyn sodium; nedocril sedium; and sodium
cromeglyeate.

[0L61]  The amounis of various compounds to be administercd can be determined by standard

procedures takimg into account factors such as the compound activity (in vitro. ey the compound [Ceq

vs. target, or iz vive activity in animal cfficacy models), phaimacokinetic results in animal models

{c.z. biological half-life or bicavailability), the age, size, and weight of the subjeet, and the disorder
assocfated with the subject, The importance of these and other factars are well known to these of
ordinary shill in the art. Generally, a dose will be in the range of about .01 to 30 mg'ke, also about

0.1 10 20 mygika of the subject being treated. Multiple doses may be usail.

[6162]  The compounds described herein mey alse be used in combination with other therapres for
treating the same disedse. Such conbination use includes adminisnaion of the compounds and one
or ntore stlier therapeutios at d iferent times. or co-administration of the covpound and oae or more
other therapies.  In some embodiments, dosage may be modifies for once or srore of the compounds

of the imvention or other therapeutics used in combination, ¢.2., reduction in the amount dosed refative

10 o compounsd or therspy used alone, by methods well known te those of ardinary skiil in the art.

[H163] 1t 15 understood that use in combination includes use with other therapies, drugs, medical
procedures cte,, where the other therapy or procedure may be administered at ditfferent times {¢.g.
within 2 short time, such as within hours (e.g. 1, 2, 3. 4-24 hours), or within i longer tiine (e.yg. [-2
days, 2-4 days, 4-7 days, 1-4 weeks)) than a compound deseribed herein, or at the same tine as a
compound deseribed herein, Use in combination also includes use with a therapy or medical
procedure that is administered once or infrequently, such as surgery, along with a conpound
deseribed hercin adwinistered within a shert time or lenger tinse before or afier the other tierapy or
procecure. In seme enmbadiments, the present tnvention provides for delivery of a connpaund

84
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described herein and one or more other drug therapeutics deiivered by a different route of
administration or by the same route of administration. The use in combination for any route of
administration includes delivery of a compound described herein and one or more other drug
therapeutics delivered by the same route of administration together in any formulation, including
formulations where the two compounds are chemically linked in such a way that they maintain their
therapeutic activity when administered. In one aspect, the other drug therapy may be co-administered
with a compound described herein. Use in combination by co-administration includes administration
of co-formulations or formulations of chemically joined compounds, or administration of two or more
compounds in separate formulaticns within a short time of each other (e.g. within an hour, 2 hours, 3
hours. up to 24 hours), administered by the same or different routes. Co-administration of separate
formulations includes co-administration by delivery via cne device, for example the same inhalant
device, the same syringe, etc., or administration from separate devices within a short time of each
other. Co-formulations of a compound described herein and one or more additional drug therapies
delivered by the same route includes preparation of the materials together such that they ean be
administered by one device, including the separate compounds combined in one formulation, or
compounds that are modified such that they are chemically joined, vet still maintain their biological
activity. Such chemically joined compounds may have a linkage that is substantially maintained in

vivo, or the linkage may break down in vivo, separating the two active components.
V. Kinase targets and indications of the invention

[0164] Protein kinases play key roles in propagating biochemical signals in diverse biological
pathways. More than 500 kinases have been described, and specific kinases have been implicated in a
wide range of diseases or conditions (i.e., indications), including for example without limitation,
cancer, cardiovascular disease, inflammatory diseasc, neurological disease, and other diseases. As
such, kinases represent important control points for small molecule therapeutic intervention. Specific
target protein kinases contemplated by the present invention are described in the art, including,
without limitation, protein kinases as described in US Patent Application Serial number 11/473,347
(sce also, PCT publication WO2007002433), the disclosurc of which is hereby incorporated by

reference as it relates to such kinase targets, as well as the following:

[0165] A-Raf: Target kinase A-Raf (i.e., v-raf murine sarcoma 3611 viral oncogeue homolog 1) is
a 67.6 kDa serine/threonine kinasc encoded by chromosome Xplt1.4-pl 1.2 (symbol: ARAF). The
mature protein eomprises RBD (i.e., Ras binding domair:) and phorbol-ester/DAG-type zinc finger
domain and is involved in the transdhuction of mitogenic signals from the cell membrzane to the
nucleus. A-Raf inhibitors may be useful in treating neurologic diseases such as multi-infarct
dementia, head injury, spinal cord injury, Atzheimer's disease (AD), Parkinson’s disease; ncoplastic
diseases including, but not limited to, melanoma, glioma, sarcoma, carcinoma (e.g. colorectal, lung,
breast, pancreatic, thyroid, renal, ovarian), l[ymphoma (e.g. histiocytic lymphoma), neurofibromatosis,
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reveals that this transversion is the only detected mutation that causes constitutive activation of B-Raf’
kinase activity, irdependent of RAS activation, by converting B-Raf into a dominant transforming
protein. Based on precedents, human tumors develop resistance to kinase inhibitors by mutating a
speeific amino acid in the catalytic domain as the “gatekeeper™. (Balak, et. al.. Clin Cancer Res. 2006,
12:6494-501). Mutation of Thr-529 in BRAF to lle is thus anticipated as a mechanism of resistance

to BRAF inhibitors, and this can be envisioned as a trangition in codon 529 from ACC to ATC.

[0169] Niihori et al., report that in 43 individuais with cardio-facio-cutancous (CFC) syndrome, they
identified two heterozygous KRAS mutations in three individuals and eight BRAF mutations in 16
individuals, suggesting that dysregulation of the RAS-RAF-ERK pathway is a common molecular

basis for the three related disordess (Niihori et al,, Nat Genet. 2006, 38(3):294-6).

[0170] Many cancers associated with dvsregulation of the RAS-RAF-ERK pathway, such as cancers
having B-Rat' V600, such as V6OOE mutations or NRAS mutations, may be treated with Raf kinase
inlubitors, such as the Pan Raf kinasc inhibitors as described herein. The ability of these compounds
to inaibit multiple Raf kinase targets, including c-Raf-1, B-Rat, and B-Raf V600, such as V60OE,
provides additional benefits for inhikiting activating mutations in this pathway, with such cancers less
likety to develop resistance to such inhibitors as they arc targeting several poiots in the pathway. Pan
Raf kinase inhibitors as described herein may be useful in treating a variety of cancers, including, but
not limited to, melanoma, glioma, glioblastoma mulitforme, pilocytic astrocytoma, carcinoma (e.g.
gastroirtestiral, liver, biliary tract, bile duct (cholar.giocarcinoma), colorectal, lung, brain, bladder,
gallbladdcr, brcast, pancreatic, thyroid. kidneyv, ovarian, adrenocortical, prostate), gastrointestinal
stromal tumors, medullary thyroid cancer, tumor angiogenesis, acute myeloid leukemia, chronic
myelomonocytic jeukemia, childhood acute lvmiphoblastic leukemia, plasma cell leukemia, and
multiple myeloma. See McDermott et al., PNAS, 2007, 104(50): 19936-19941; and Jaiswal et ai.,
PLoS One, 2009, 4(5):e5717.

[0171] c-Raf-1: Target kinase c-Raf-1 (i.e., v-raf murine sarcoma viral oncogene homolog 1) is a
73.0 kDa STK encoded by chromosome 3p25 (symbol: RAF!1). c-Raf-1 can be targeted to the
mitochondria by BCL2 (i.c., oncogenc B-cell leukemia 2) which is a regulator of apoptotic cell death.
Active c-Raf-§ improves BCLZ-mediated resistance to apoptosis, and c-Raf-1 phosplorylates BAD
(i.e., BCL.2-binding protein). c-Raf-1 is implicated in carcinomas, including colorectal, ovarian, lung
and renal cell carcinoma. c-Raf 1 is also implicated as an important mediator of tumor angiogenesis
(Hood, J.D. et al., 2002, Science 296, 2404). ¢-Raf-1 inhibitors may also be uselul for the trealment
of acute myeloid leukemia and myelodysplastic syndromes (Crump, Curr Pharm Des 2002,
8(25):2243-8). c-Raf-1 activators may be useful as treatment for neuroendocrine tumors. such as
medullary thyroid cancer, carcinoid, small cell lung cancer and pheochromocytoma (Kunnimalaiyaan

et al., Anticancer Drugs 20006, 17(2).139-42).
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[0172]  Raf inhibitors {A-Rat andion B-Raf and?or e-Raf-1) may be asclul bivcating A-Raf-
medicted. B-Raf-mediated or ¢-Rad- (-maediated discases or conditions sclected from the group
consisting of neurelogie diseases. ncluding., but not limited to, muiti-intiret dementia, head injury,
spinal cord mjury. Alzheimer's disvise CADL Parkinsons disease, setzures antepilepsy: neoplastic
diseases including, but ot linuted o, mewnema. glioma, glioblastoma rulutemme, pilecvtie
astroevioma. sareonu. carcinama (e gasteawrestinal, liver, biliory tract, bile Juct
{chalangiocarcinoma), colerectal. luni. brain. bladder, gallbladder, breast, pancreatic, thyroid, renal,
ovarian, adrenocaortical, prostate), lyn phoma {e.g. histiocyvtic [ymphoma) neurobibromatosis, acute
mycloid leukemia, myelodysplastic syndrome, leukemia, chronic niyelomonocytic leukemia,
childhood, acute lvmphoblastic lenkemia, plasma cell leukentia, multiple myeloma, tumor
angingzenesis, gastrointestinal stromal tumors, nenroendocrine tumors such as medullary thyroid
cancer, carcinoid, small cell lung corcer. Kaposi's sarcomé, and pheachromaocvtoma; pein of
acuropathie oricflammatory arizin, including, but not limited w, acute pain, chronie paln. cancer-
relined pain, and migraine: carciosascular dseases including. bur not Hiuited to, heart failure,
ischemic stroke, cardiac hypertrophy, thromoosis {e.g. thrombotie microany opathy syndromes),
atherosclerosis, and repertusion injury: inflaramation and/or prolitecation includivg, bu not fimited to,
psoriasis, eczema, arthritis and autanemune diseases and conditions. asteoarthrius, endormetriosts,
scarring, vascular restenosis, fibrotic disorders, rheumatotd arthritis, inflanmatory bowel disease
(IBD)Y; immunodeficiency diseases, including, but not limited to, orpan transplant rejection, graft
versus host disease, and Kaposi’s saccoma assoclated with HIV, renal, eyvstic, or prosiatic diseases,
including, hui not limitedd to, diabetic nephropathy, polyeystic kidney discasc. pephrosclerosis,
clomerulonephritis, prostate hvperpaasia, polves stic liver disease, tuberous selerosis. Von Hippe!
Lindau disease, medullary eystic kidney disease, nepkronophthisis, nnd cysnic fibrosis; metabalic
diserders, including, but net hinired 10, ohesity; infection. inciuding, but not limited 1o MAeéiicopaoier
pvlovi Hepatitis and Influcrza virtuses, fever, HIV, and sepsis; pulmonary disesses including, but not
limited to, chronic absiructive pulimonary disease (COPD) and acute respiratory distress syndrome
(ARDS); genetic developmental diseases, including, but net limited to, Noonan®s syndrome, Cosiello
syndrome, (faciocutancoskelctal syndrome), LEOPARD syndrome, cardio- faciocutaneous syndrome
{CVC, and neural crest syndrore abaormalities causing cardiovascular, skeletsl, intestingl, skin, hair
aod endocrine diseases; and diseases associnted with muscle repenaration or Jegeneration, including,
hut not limited o, sarcopenia, muscular dsstrophies Cineluding, but not impred o, Duchenne, Becker,
Frmerv-Drettuss. Linb Gerdle. Facwoseapuiohumeral, Myatonie, Octdopharyngeal, Distal and
Congenital Muscular Dyvstrophices), motor neuron diseases gncluding, but not Hintied (o, amyotrophic
lateral sclerasis, intantile progressive spinal muscular atrophy, intermediate spinal muscular atrophy,
Juvenile spinal muscular atropby, spinal bulbar muscular atrophy, and adult spinal muscular atrophy.
inflammatory myopathics {including, but not limited to. dermatonyositis, polymyositis, and inclusion
bady myositis), diseases ol the nenromuscular junction (including, but not limited to, myasthenia
oravis, Lambert-Eaton syncrome, and congenital myasthenic syndramie), mivopathies due to endocrine
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abnormalities (including, but not limited 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 myopathy,
and periodic paralysis), and metabolic diseases of muscle (including, but not limited to, phosphorylase
deficiency, acid maltase deficiency, phosphofructokinase deficiency, debrancher enzyme deficiency,
mitochondrial myopathy, carnitine deficiency, carnitine palmatyl transferase deficiency,
phosphoglycerate kinasc deficiency, phosphoglycerate mutasc deficiency, lactate dehydrogenasc

deficiency, and myoadenylate deaminase deficiency).

(0173) Erk2: Target kinase Exk2 (i.e., extracellular signal-regulated kinase 2) is a 41.4 kDa dual
function serinc/threonine-tyrosine kinase encoded by chromosome 22q11.2 (symbol: MAPK1). Erk2
is a member of the mitogen-activated protein (MAP) kinase family and is alternatively known as
mifogen-activaled prolein kinase 1 (i.e., MAPKI). MAP kinases act as an inlegration point for
multiple biochemical signals, and are involved in a wide variety of cellular processes such as

proliferation, differentiation, transcription regulation and development.

[0174] The activation of Erk2 requires phosphorylalion by upstream kinases. Upon activation, Erk2
translocates to the nucleus of the stimulated cells, where it phosphorylates nuclear targets, in addition
to other targets including microtubule associated protein 2, myelin basic protein and ELKI.
MacKenzie et al. state that the cAMP-specific phosphodiesterase family 4, subfamily D, isoform 3
(i.e., PDE4D3) is shown to have FQF (i.e., Phe-Gln-Phe) and KIM (i.e., Kinase Interaction Motif)
docking sites for Erk2, These sites straddle the Ser(579) target residue for Erk2 phosphorylation of
PDEAD3. Mutation of either or both of these docking sites prevent Erk2 from being co-
inimunoprecipitated with PDE4AD3, ablate the ability of epidermal growth factor (EGF) to inhibit
PDEA4D3 through Erk2 action in transfected COS cells, and attenuate the ability of Erk2 to
phosphorytate PDE4D3 in vitro. The two conserved NH(2)-terminal blocks of sequence, called
upstream conserved regions 1 and 2 (i.e.,, UCR1 and UCR?2), that characterize PDE4 long isoforms,
are proposed to amplify the small, inherent inhibitory effcct that Erk2 phosphorylation exerts on the
PDEA4D catalytic unit. In contrast to this, the lone intact UCR2 region fountd in PDE4D ! directs
COOMH-terminal Erk2 phosphorylation to cause the activation of this short isoform. From the analysis
of PDE4D3 truncates, it is suggested that UCR 1 and UCR2 provide a regulatory signal integration
module that serves to orchestrate the functional consequences of Erk2 phosphorylation. The PDE4D
gene thus encodes a series of isoenzymes that are either inhibited or activated by Erk2
phosphorylation and thereby offers the potential for ERK?2 activation either to increase or decrease

CAMP levels in cellular compartments (MacKenzie et al., J Biol Chem 2000, 275(22):16609-17).
[0175] According to OMIM, Pleschka et al. (Nature Cell Biol., 2001, 3: 301-305) proposed that
Erk2 regulates a cellular factor involved in the viral nuclear export protein function. They suggested
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that Jocal application of MEK inhibitors may have only minor tosic effects on the host while
inhib:ting viral replicetion without giving rise to drug-resistant virus variants (OMIM MIM Number:
176948: 10:27/2005), Erk2 is involved in cytokine signaling and is a target for treating inflammation.
Ramesh and Philipp siaie that lipoproteins are the key inflainmatory molecule type of Borrelia
burgdorteri, the spirochete that canses Lyme discase. They Investigated whether specitic inhibition of
p338 and Erk1/2 MAPK would inhibit TNF-alpha and IL-6 production and thus astrocyte apoptosis,
and proliferation, respectively. Lipoprotein-stimuylated I.-6 production was unalfected by the MAPK
inhibitors. In contrast, inhibition of both p38 and Erk1/2 significantly diminished TNF-alpha
production, and totally abrogated production of this cytokine when both MAPK pathways were
inhibited simultaneously. MAPK inhibition thus may be considered as a strategy to control
inllammation and apoptosis in Lyme neuroborreliosis (Rariesh and Philipp, Neurosei Lett 2005,
384(1-2):112-6). The role of Erk2 in signaling of cell different.ation, proliferation and survival
suggests that inhibition of Erk2 may be therapeutic for several types of cancer. Husain et al. studied
the effect of NSAIDs on MAPK activity anc phosphorylation in gastric cancer. They conclude that
NS-398 (a selective COX-2 inhibitor) and indcmethacin (a non-selective NSAID) significantly inhibit
proliferation and growth of human gastric cancer cell Jine MKN28, This effect is mediated by
NSAID-induced inhibition of MAPK (ERK2) kinase signaling pathway, essential for cell proliferation
(Fusain et al., Life Sci 2001, 69(25-6):3045-54). Erk2 inhibitors may be useful in treating cancer,
including gastric cancer, and in treating inflammation, including contro] of inflammation and

apoptosis in Lyme neuroborreliosis.
Kinase Activity Assays

[8176] A number of different assays for kinase activity can be utilized for assaying for active
inodulators and/or determining specificity of a inodulator for a particular kinase or group or kinases.
In adcition to the assay mentioned in the Examples below, one of ordinary skill in the art will know of
other assavs that can be utilized and can mod:fy an assay for a particular application. For example,

numerous papers concerning kinases describe assays that can be used.

[0177] In certain embodiments, compounds as disclosed herein are active in an assay measuring B-
Raf protein kinase activity. In some embodiments, a compound as described herein has an ICs, of less
than 1,000 nM, 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 B-Raf kinase activity
assay. In some cmbodiments, a compound as described herein has an ICs of less than 1,000 nM. less
than 300 nM, less than 100 nM, less than S0 nM, less than 20 nM, less than 10 nM, less than 5 nM, or
less than 1 nM as determined in a generally accepted mutant B-Raf kinase (such as VOOOA, VEOOM.
VGOOR, V6OOE, V600K or V600G) activity assay. In some embodiments the assay for measuring 8-
Raf kinase activity and/or mutant B-Raf kinase (such as V600A, V600M, V6OOR. V60OL. V6OOK or
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VOO activity includes an assay (2., biochemieal or ceil-bases assays) such as deseribed n

txample 9 or an assay well known in the art simitar (¢ those deseribed in Example 9.

[#178]  In some embediments. compounds as described hercein have Jittle or no activity inan assay
measuring activetion of the FRK pathway (i.e., in simulating the phosphorylation of ERK i/ In
some embodimeats, compounds as Jescribed herein have an FO inan ERK activation assay that is
greater than 1 pM: e greater than 2 uMy or greater than 3 uMzar greater than 4 uM: ar greater than 3
UM or greater than 8 20 ov ereater than 10 uML i cenam emhadimerts, the assay for maasaring
activation of tie ERX pathway includes an assay (e.o.. biochenticai or cell-bases assavs) such as
described in Example Y or one or more assays well known in the art for measuring ERK activity

similar to that described in Example 9.

[0179] In some embudiments, compounds as deseribed herein are active in an assay measaring B-
Raf protein kinase activity andfor an assay for measurmg mutact B-Rar (such as VOONA, VOIM.
VAUOR. VEONE, VOOOK or Vo) protein Kinaze acrivity, and have little or ne actv ity in an assay
measuring activation of the ERK pathway. In some embodinents g compound as described herein
has an [Csy of less than 1,000 oM, less than SO0 nM, less than 100 nM, less than 30 aM. {ess than 20
nM, less than 10 nM, less than 5 oM, or less than I nM as determined in a generally aceepted B-Raf
kinase activity assay (including a mutant B-Raf kinasc activity assay) and an ECy, in an ERK
activation assay that is greater than 1 uM; or greater than 2 pM: or greatar than 3 uM; or preater than
4 uM; or greater than 3 pM: or greater than 8 uM; or greater than 10 pM. In some embadiments. a
compound as deseribed herein has an 1Cs of less than 100 nh in o VOOOA, VEIOM, VOLUR. VeUOE,
VAOOK or VAONG mutan® B Raf actv ity assay and an EC« of greater than 10 in an ERK activation

assay.
V1.  Methods for Treating Conditions Mediated by Kinasces

[0180] In another aspect. the present invention provides a method for treating a subject sulfering
froan or at risk of a protein kinase mediared diseases or conditions. The method includes
administering to the subject an effective amount of a compoand of any of formulas Tand lata lec ora
componnd as described heren, or 2 composition compnsinz any of formulas Tand Ia to Inand any of
the compourads desceribed herein or a pharmacewically aceeptable salt or a solvate or hyvdrate thereef,
[n certain ermbodinients. the wmethesd involves adminisiering to the subject an efiective amount of any
anc or more compoun:l(=) as deseribed herein in combination with one or more other therapies for the

diseasc or condition,

[0181] In some embudimients. the diszases or conditions ticatah’e with the compounds of the present
iavention mclude. but are not limited to, multi-infarct dementia, head injury, spinal cord injury.
Alzheimer's diseare (A Panansen’s disedse. sevurees and epilepsy: neoplastic disesses inciuding,

but not lHmired 1o, melenoma. el wng, elioblasioma nudtforme, mloevhie astreey fona, Sarcoma,
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carcinoma (e.g. gastrointestinal, Jiver. biliary tract, bile duct (cholangiocarcinoma), colorectal, lung,
gallbladder, breast, pancreatic, thyvroid. renal. ovarian. adrenocortical, prostate), lvmphoma (e.g.
histiozytic lvinphorea) neurofibromatesis. gastrointestinal stromal tumors, acute myeloid leukemia,
myelodvsplastic syndroime, leukemia. tumor angiogenesis. neuroendocrine tumors such as medullary
thyroid cancer. carcinoid, small cell lung cancer. Kapost's sarcoma, and pheochromocytoma. pain of
neuropathic or inflammatory 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 hypertrophy, thrombosis (e.g. thrombotic microangiopathy syndromes),
atherosclerosis. and reperfusion injury: intlammation and/or proliferation including, but not Ihmited to,
psoriasts, eczema, arthritis and avtounnume diseases and conditions, osteoarthritis, endometriosis,
scarring, vascular restenos’s, fibrotic disorders, rhcumatoid arthritis, inflammatory bowel discase
(IBDY; immunodeficieney diseases, including, but not limited to, organ transplant rejection, graft
versus host disease, and Kapest’s sarcoma associated with HIV; renal, cystic, or prostatic diseases,
including, but not limited to, diabetic nephropathy, polycystic kidney disease, nephrosclerosis,
glomerulenephritis, prostate hyperplasia, polycystic liver disease, tubercus sclerosis, Von Hippel
Lindau discase, medullary cystic kidney disease, nephronophthisis, and cystic fibrosis; metabolic
disorders, including, but not limited to, obesity; infection, including, but not limited to Helicobacter
pylori, Hepatitis and Influenza viruses, fever, HIV, and sepsis; pulmonary diseases including, but not
limited to, chronic obstructive pulmonary disease (COPD) and acute respiratory distress syndrome
{ARDSY), genetic developmental diseases, including, but not limited to, Noonan’s syndrome, Costello
syndrome, (faciocutaneoskelctal syndrome), LEOPARD syndrome, cardio-faciocutaneous syndrome
(CFC), and neural crest syndrome abnormalities causing cardiovascular, skeletal, intestinal, skin, hair
and endocrine diseascs; and diseases associated with muscle regeneration or degeneration, including,
but not limited to, sarcopenia, muscu.ar dystrophies (ineluding, but not limited to, Duchenne, Becker,
Emery-Dreifuss, Limb-Girdle, Facioscapulohumeral, Myotonic, Oculopharyngeal, Distal and
Congenital Muscular Dystrophies), molor neuron discases (ineluding, 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),
inflammatory myvopathies (including, but not limited to, dermatomyositis, polymyositis, and inclusion
body myositis), diseases of the neuromuscular junction (including, but not limited to, myasthenia
gravis, Lambert-Eaton syndrome, and congenital myasthenic syvndrome}, myopathies due to endocrine
abnormalities (inciuding. but not limited to, hyperthyroid myopathy and hypotilyroid myopathy)
diseases of peripheral nerve (including, but not limited to, Charcot-Marie-Tooth disease, Dejerine-
Sottas discase, and Friedreich’s ataxia), other myopathics (inctuding, but not limited to, myotonia
congenita, paramyaotonia congenita, central core disease, nemaline myopathy, myotubular myopathy,
and periodic paralysis). and metabolic diseases of musele (including, but not limited to, phosphorylase
deficiency, acid maltase deticicncy, phosphotructokinase deficieney, debrancher enzyme deficiency,
mitocliondrial myopathy, carnitine deficiency, carnitine palmatyl transferase deficiency,
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phosphoglycerate kinase deficiency. phosphoglycerate mutase deficiency. lactate dehydrogenase
deticiency, and mycadenylate deaminase deficiency]. In one embodiment, the disease or condition is
sclected from the group consisting of melanoma. glioma, glioblastoma multiforme, pilocytic
astrocytoma, sarcoma, liver cancer, biliary tract cancer. cholangiocarcinoma, colorectal cancer, lung
cancer, gallbladder cancer, breast cancer, pancreatic cancer. thyroid cancer, renal cancer, gvarian
cancer, adrenocortical cancer, prostate cancer, histiocytic lymphoma, neurofibromatosis,
gastrointestinal stromal tumors, acute myeloid [cukemia. myelodysplastic syndrome, leukemia, tumor
angiogenesis, medullary thyroid cancer. carcinoid, simall cell Jung cancer, Kaposi’s sarcoma,
pheochromocytoma, acute pain, chronic pain, and polycystic kidney disease. In a preferred
cmbodiment, the disease or condition is selected from the group consisting of melanoma, glioma,
glioblastoma multitorme, pilocytic astrocytoma, colorectal cancer, thyroid cancer, lung cancer,
ovarian cancer, prostate cancer, liver cancer, gallbladder cancer, gastrointestinal stromal tumaors,

biliary tract cancer, cholangiocarcinoma, acute pain. chronic pain, and polycystic xidney disease.

[0182] In other embodiments, the discases or condictions treatable with the compounds of the
present invention include, but are not limited to, ischemic stroke. cerebrovascular isckemia, multi-
infarci dementia, head injury, spinal cord injury, Alzheimer's discase, Parkinson’s disease,
amyotrophic lateral sclerosis, dementia, senile chorea, Huntington's disease, ncoplastic disease,
complications with neoplastic discase, chemotherapyv-induced hypoxia, gastrointestinal stromal
tumors, prostate tumors, mast cell tumors. canine mast cell tumors, acute mycloid lcukeia, acute
lvmptocytic leukemia, chronic myeloid leakemia, chronic lymphoceytic leukemia, multiple myeloma,
melanoma, mastocytosis, glioma, glioblastoma, astrocytoma, ncuroblastoma, sarcomas, sarcomas of
ncuroectodermal origin, leiomyosarcoma, lung carcinoma, breast carcinoma, pancreatic carcinoma,
colon carcinoma, hepatocellilar carcinoma, renal carcinoma, carcinoma of the female genital traci,
squamous cell carcinoma, carcinoma in sity, -ymphoma, histiocytic .vymphema, non-Hodgkin’s
lymphoma, MEN2 syndromes, neurofibromatosis, Schwann celi ncoplasia, myelodysplastic
syndrome, leukemia, tumor angiogenesis, thyroid cancer, liver cancer, bone cancer, skin cancer, brain
cancer, cancer of the central nervous system, pancreatic cancer, lung cancer, small cell lung cancer,
non small cell lung cancer, breast cancer, colon cancer, bladder cancer, prostate cancer,
gastrointestinal tract cancer, cancer of the endometrium, fallopian tubecancer, testicular cancer,
ovarian cancer, pain of neuropathic origin, pain of inflammatory origin, acute pain, chrenic pain,
migraine. cardiovascular disease, heart failure, cardiac hypertrophy. thrombuosis, thrombotic
microungiopathy syndromes, atheroscierosis, reperfusion injury, ischemia. cerebrovascular ischemia,
liver ischemia, inflammation, polycystic kidney discase, age-related macular degeneration,
rheumatoid arthritis, allergic rhinitis, inflammatory bowe! disease, ulcerative colitis, Crohn’s disease,
systemic lupus ervthematosis, Sjogren’s Syndrome, Wegener's granulomatosis, psariasis,
seleroderma, chronic thyroiditis, Grave's disease, inyasthenia gravis, multiple scletosis, osteoarthritis,

endomectriosis, dermal scarring, tissue scarring, vascular restenosis, tibrotic disorders,
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hypercosinephilican ONS inflammation. panereatit’s. nephrit s, atipic desmatits. hepatitis,
immunadeficiency ciseases, severe combined immunodeficicney, oraan ransplant rejection, graft
versus host disease. renal disease, prostatic disease, dinbetic nephropathiv, nephrosclerosis,
glomerulonephritis, interstitial nephritis, Lupus nephritis. prostate hvperplasta, chronic renal failure,
tubular necrosts. diabetes-associated renal complication, associated renal hypertrophy, type 1

diabetes, type 2 diabetes, metabolic syndrome, obesity, hepatic steatos’s, insulin resistance,

hyperglveenua, lizolysis abesity, infection, Hedfcobacter prdori infection, fafluenzi virus infection,
fever, sepsis. pulmenary diseases, chronic obstructive pulmorary disease. acute respiratory distress
syndrome. astora, allergy, bronchitis, emphysema. pulmanary fibosic, genetic developmental
discases, Neonan's svadrome, Crouzon syndrome. acrocenhalo-syndactyly oy pe L Preiffer’s
svnaromie. Tackson-Wailss syndrome. Costello svadrome. facwcutianeoskeletal syndrome, leopard
wondrome, cardio-fagiocutaneous svndrome, neusal crest syndrome abnermalities causing
cardiovascu ar. skelete], ntestinal, skin, hzir or endocrine diseases. disorders of bone structure or
nuneralization, osteeporosis, increascd risk of tracture, hypercalcemr bene metastases, Grave’s
disease, Hirschsprung's disease, l[ymphoedema, selective T-cell defect, X-linked

azammazlobulineraia, diabetic retinopathy, alopecia, erectile Jdystfunction, and tuberous sclerosis

|0183}  In some embodiments, the disease is a cancer selected from the group consisting of
melanoma, zlioma, gliobiastoma, pilocytic astrocytoina, liver cancer, biliary tract cancer,
cholangiocarcinoma, coloreetal cancer, limg cancer, bladder cancer, gallpladder cancer, breast cancer,
pancreatic cancer, thyvroid cancer, kidney cancer, ovarian cancer, adrenocertical cancer, prostate
cancer, nastrointestinal stroma’ tumors, medullary thyroid cancer, tumor angiogenesis, acute myeloid
leuken:ia, chronic myelomoenocytic leukemia, ehildheod acute hphoblastic leukemia, plasma cell
leukenia. and multiple myeloma. In cerain instances, the disease 1s a 13-Rar VEOO, such as VE0OA,
VOOOT, VOO, VOUTK , VOOOM or VEOOR nutant-mediated disease  In one embaodiment, the
disease 1s a VOOOE muartmed.ated disease. In one entbodiment, the disease is a cancer, preferaby
selecied from the group consisting of melanoma, ghioma, glichlastoma multiforme, pilocytic
astrocytema, colorectal cancer, thyroid cancer, lung cancer, ovarian cancer, prostate cancer, liver
cancer, gallbladder cancer, gastrointestinal stromal tumors, biliary tract cancer. and
cholacgiocarcinoma. In one embodiment, the cancer is niclhmoma, colorectal cancer, thyroid cancer

o lung cancer.

[0184] In come embodiments, the invention provides methods for treating any 13-Raf protein kinase
mediated disease or coadition, including any B-Ral mutani kinase medizled disease or condilion in an
animal subject in need thereof, wherein the method invelves administering to the subject an effective
amaount of any one gr more eonpound{s) as described herein. In cerain emibodinents, the method
ivelves administering to the subject an effective amount of any one or more compoundis) as

deseribed herem i combination s one or uere other therapies fonihe disvase or congition,
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[0183] In some embodiments, the invention provides methods for treating any B-Raf V600 mutant
protein kinase, snch as VEOOA, V6OOL, V600G, VEOOK . VUM or V6OOR mutant protein kinase
medizted disease or condition in an aninial subject in need thereof, wherein the method involves
administering to the subject an effectiv e amount of any one or more compound(s) as described herein.
In certain embaodiments, the method involves administering to the subject an effective amount of any
one or more campound(sy as described herein in combination with ane or more other therapics for the

discase or condition.

[0186] Tn some embodiments. a compound as descrived herein is a Raf kinase inhibitor and has an
ICe of less than 500 nM, less than 100 aM_ less than 50 nM, less than 20 nM, less than 10 nM, less
than 5 nM, or less than | nM as dctermined *n a generally accepted Raf kinasc activity assay. [n some
embodiments, a compound as described herein will have an ICs; of less than 500 nM, less than 100
nM, less than 50 nM, less than 20 nM less than 10 M, less than 5 nM, or less than | nM with respect
to B-Raf, ¢-Raf-1, or B-Raf V60OE mutant. [n some embodiments, a compound as described herein

will selectively inhibit one or more Raf kinases relative to one or more other Raf kinases.

[0187] In some embodiments, the invention provides a method for inhibiting a B-Raf V600 mutant
protein kinase, such as V6004, V60OE, V600G, V600K , V60OM or V60OR mutant protein kinase.
The method includes contacting a compound of any of formulas I and Ia to In, or a compound as
described herein, or a composition comprising any of formulas I and la to In and any of the
compounds described herein or a pharmaceutically acceptable salt or a solvate thereof with a cell or a

B-Raf V600 mutant protein kinase cither in vitro or in vivo.

[0188] In certain embodiments, the invention provides use of a compound of any of formulas I and
[a to In, or a compound as described herein, or a composition comprising any of formulas [ and [a to
In and any of the compounds descrided herein or a pharmeaceutically acceptable salt or a solvate
thereof ‘n the manufaciure of a medicament for the treatment of 4 disease or condition as described
herein. In other embodiments, the invention provides a compound of any of formulas I and Ja to In, or
a compound as described herein, or a composition comprising any of formulas I and Ja to In and any
of the compounds described herein or a pharmaceutically acceptable salt or a solvate thereof for use in

treating a disease or condifion as described herein.

[0189] In some embodiments, the invention provides a method for suppressmg UV induced cell
apoptosis. The method includes contacting a cell with a compound of any of formulas [ and fa to In,
or a compound as deseribed herein, or a composition comprising any of formulas [ and fa to [n and
any of the compounds described heremn or a pharmaceuticaliy acceptable salt or a solvate thereof prior

to subjcet the cell o UV exposure or radiation.

Combination Therapy
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[0190] Protein kinase modulators may be usefully combined with another pharmacologically active
compound, or with two or more other pharmacologically active compounds, particularly in the
treatment of cancer. In one embodiment, the composition includes any one or more compound(s) as
described herein along with one or more compounds that are therapeutically effective for the same
discase indication, wherein the compounds have a synergistic effect on the disease indication. In one
embodiment, the composition includes any one or wore compound(s) as described herein effective in
treating a cancer and ene or more other compounds that are effective in treating the same cancer.

further wherein the compounds are syuergistically effective in treating the cancer.

[0191] In some embodiments, the invention provides a composition comprising a compound of any
of formula (I) and formula [a to formufa In. or a compound described herein, or a pharmaceutically
acceptable salt or solvate thercof, and one or more agents. Iir some embodiments, the one or more
agents are selected [rom an alkylating agent, including, but not limited to, adozelesin, altretamine,
bendamustine, bizelesin, busultan, carboplatin, carboquone, carmofur, carmustine, chlorambucil,
cisplatin, cyclophosphamide, dacarbazine, estramustine, etoglucid, fotemustine, hepsulfam,
ifostamide, improsulfan, irofulven, lomustine, mannosulfan, mechlorethamine, melphalan,
mitobronitol, nedaplatin, nimustine, oxaliplatin, piposulfan, prednimustine, procarbazine, ranimustine,
satraplatin, semustine, streptozocin, temozolomide, thiotepa, treosulfan, triaziquone,
triethylenemelamine, triplatin tetranitrate, trofosphamide, and uramustine; an antibiotic, including, but
not limited to, aclarubicin, amrubicin, bleomycin, dactinomycin, daunorubicin, doxorubicin,
elsamitrucin, epirubicin, idarubicin, menogaril, mitomycin, ncocarzinostatin, pentostatin, pirarubicin,
plicamycin, valrubicin, and zorubicin; an antimetabolite, including, but not limited to, aminopterin,
azacitidine, azathioprine, capecitabine, cladribine, clofarabine, cytarabine, decitabine, floxuridine,
fludarabinc, S-fluorouracil, gemcttabine, hydroxyurea, mercaptopurine. methotrexate, nelarabine,
pemetrexed, azathioprine, raltitrexed, tegafur-uracil, thicguanine, trimethoprim, tcimetrexate, and
vidarabine; an immunctherapy, including, but not limited to, alenituzumab, bevacizumab, cetuximab,
galiximab, gemtuzumab, panitumumab, pertuzumab, rituximab, tositumomab, trastuzumab, 90 Y
ibritumomab tiuxetan, ipilimumab, and tremelimumab; a hormone or hormone antagonist, including,
but not limited to, anastrozole, androgens, buserelin, diethylstilbestrol, exemestane, flutamide,
fulvestrant, goserelin, idoxifene, letrozole, leuprolide, magestrol, raloxifene, tamoxifen, and
toremifene; a taxane, including, but not linited to, DJ-927, docetaxel, TP 287, larctaxel, ortataxet,
paclitaxel, DHA-paclitaxel, and tesetaxel; a retinoid, including, but not imited to. alilretinoin,
bexarotene, fenretinide, isotretinoin, and tretinoin; an alkaloid, including. but not limited to,
demecolcine, homoharringtonine, vinblastine, vineristine, vindesine, vinflunine. and vinorelbine; an
antiangiogenic agent, including, but not limited to, AE-941 (GW 786034, Neovastat), ABT-510, 2-
methoxyestradiol, lenalidomide, and thalidomide; a topoisomerase inhibitor, including, but not limited
to, amsacrine, belotecan, edotecarin, etoposide, etoposide phosphate, exatecan, irinotecan (also active

metabolite SN-38 (7-ethyl-10-hydroxy-camptothecin)), lucanthone. mitoxantrone, pixantrone,
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rubitecan. teniposide. topotecan. and 9-aminocamptivhecing a kingse inhibitor, including, but not

-

limited to, axitinib {AG 013730, dasatinib (BMS ), erletinib. gefiting, flavepiridol imatinib
mesylute, [apatinib, motesanib diphosphate (AMG 706), niletinib (AMN 117, seliciclib, soraienib,
sunitinib malate, AEE-788, BMS-399626, UCN-01 { 7-hvdroxystauresporine), and vatalangb; o
targeted sipral transduction mhibitor including, but not Emited to boitezemib, geldanamycin, and
rapamisein: a biclegical response modifier mcluding, but pet linited to. imtquimed, intesteron-u, and
interlenkin-2; and other chemitherapeutics, including. bat not imited o 3-AP {3-amino-2-
carboxyaldehyde thioscinicarbazone), altrasentan, aminoghutethimide, anagrelide, asparapinase,
bryostatin- 1, cilengitide. clescleinol, eribulin mesy late (F7389), ixabepilone, lonidamine, masoprocol,
mitoguanarone. oblimersen. sulindac, testelactone, tiazofurin, mTOR inhibitorz (e.g. temsiralimus,
everolimus, detorelimush, PLIK inh bitors (e.g. BEZ235, GDC-0941, XL147, XL763), Cakd
inhibiters fe.r. PD-3329915 Akt inhibitors, Flsp9i) inhibitors {c.g. wanespimycing and
famesyltransferase inhibitors {e.g. tipifarnib); MEK inbibitors (¢.g.. AS703026, AZD6244
(sclurnctmiby, AZD8330, BIX12188, CI1040 {(PD184352), D-87203, GSK 1120212 (JTP-74057),

2

PD@3239u1, PD3TSORS, PDYEGIY, PDEAL (9 {BAY §69766Y, TAK-733). Preferably, the inethod of
treating 1 cancer invelves admimstering to the subiect an effectve ameunt of a composition meluding
any one or more compeund{si as described heremn in combination with a chemocherapeutic agent
selected from capecitabine, 3-fluarouracil, carboplatin, dacarbazine, gelitinib, oxaliplatin, paclitaxel,
SN-38. temaozolomide, vinblastine, bevacizuamab, cetuximab, interferen-u. interleukin-2, or erlotinib.
In some embadiments. a protein Kinase modulator, particularly a compaund of any of formula (11 e
formula In, or a compound described nerein, or a pharmaceutically acceptable salt or solvawe thareor.

as Jdetined above, may be administered simul.ancously, sequentially or scparately in combination with

onc or more agents as described above.

10192] In one embodiment, the invention provides methods for treating a disease or condition
mediated by B-Raf kinase, including muations thereof, hy administering to the subiect an etfective
amouat ol s compesition including any one or mere compound(s} as desceribed herein in eombination

with onc or more other suitahle therapics for treating the discase,

[0193]  In one embodiment, the invention provides metheds for treating a disease or condition
mediated by B-Raf VAol mutant Kinases, such as VOOOA, VOOOE, VoG, Ve, VAGON or
VGUOR mutant kinase, by administering to the subject an stfective amount of a composition nichuding
any ene or more compound(s) as deseribed herein in combination with ene or more other surtahle
therapies tor weating the discase. In one embodiment, the invention provides methods for treating a
cancer mediated by B-Raf mutant kinases, such as VoODA, VOOOF, VHOUG, VAOOM or VA0UR mutant
by admimstering to the subject an etfective amount ot g composition includimg any one or e
compound?s) ag deserined herein. Inone embadiment. the ivention provides methods for reating a
cancer maidiated by B-Rat mutant Kinases, such as VOU0A, VO0OUL, VoD, VEOOK . VEOON or
VE0OR mutint by administering to the subject an ctfective amount of a composivion including any
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one or more compound(s) as described herein in combination with on¢ or more suitable anticancer
therapies, such as one or more chemotherapeutic drugs. In one instance, the B-Raf mutant kinase is
V600A. In another instance, the B-Rat" mutant kinase is VO0OLE. In yct another instance, the B-Raf
mutant kKinase is V600G, In another instance, the B-Raf mutant Kinase is V600K, In another instance,

the B-Raf mutant kinase 18 VAOOM. In anotiier instance. the B-Raf mutant kinase is V60OR.

[0194] In one embodiment. the invention provides a method of treating a cancer in a subject in nced
thereof by administering to the subject an effective amourt of a composition including any one or
more compound(s) as described herein in combinalion 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, vaccine therapy, gene therapy, photodynamic therapy) or
medical procedure (e.g. surgery, radiation treatment, hyperthermia heating, bone marrow or stem cell
transplant). In one embodiment, the one or more suitable anticancer therapics or medical procedures
is selected from trearment with a chemotherapeutic agent (e.g. chemotherapeutic drug), radiation
treatment (e.g. X-ray, y-ray, or ¢lectron, proton, neutron, or ¢t particle beam), hyperthermia heating
(e.g. microwave, ultrasound, radioitequency ablation), Vaccine therapy {e.g. AFP gene hepatocellular
carcinoma vaccine, AFP adcnoviral vector vaccing, AG-858, allogeneic GM-CSF-secretion breast
cancer vaccine, dendritic cell peptide vaccines), gene therapy (e.g. AdSCMV-p53 vector, adenovector
encoding MDA7, adenovirus 5-tumor necrosis factor alpha), photodynamic therapy (e.g.

aminolevulinic acid, motexafin lutctium), surgery, or bone marrow and stem cell transplantatior.
Kit

[0195] In another aspect, he invention provides kits that include a compound of any of formulas (1)
to (In) or a compound as described heretn or composition thereof as described terein, In some
embodiments, the compound or composition is packaged, e.g., in a vial, bottle, flask, which may be
further packaged, e.g., within a box, envelope, or bag: the compound or composition is approved by
the U.S. Food and Drug Administration or similar regulatory agency for administration to a mammal,
¢.g., @ human; the compound or composition is approved for administration to a mammal, e.g., a
human, for a protein kinase med:ated disease or condition; the invention kit may include written
instructions for use and/or other indication that the compound or composition is suitable or approved
for administration to a mammal, e.g., a human, for a Raf protein kinase-mediated disease or condition;
and the compound or composition may be packaged in unit dose or single dose form, e.g., single dose

pills, capsules, or the like.
VII. Examples

[0196] The following exaniples arc offered to illustrate, but not to limit the claimed invention,
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[0197]  Compounds within the scope ot this invention can be synthesized ax described below. nsing
a variety of reactions known to the skilled antisan. One skilted in the art will zlso recognize tha
alternative methods may be eniploved to svathesize the target compounds of this invention, and that
the approaches deseribed within the body of this document are not exhavstive, but Jo provide broadly
azplicable and practical routes to compounds o interest In sgre examples. tie mass spectrometry
result indicated tor a compound ney huve more than one vidue doe 1o the isotope Jistribation of an

atom in the molecule, such as a compound having a bremo or chluro substituent,

[0198]  Certain molesules claimed in this patent can exist in different enanticmeric and
diasterermienc ferms and all such vanams of these compounds are elaimed.

[0199]  those skilled in the art will also recognize that during standard work up procedures in
organic chemistry, acids and bases are frequently used. Salts ol the parent computnds are sometinies
produced. if tbev possess the necessary intrinsic acidity o basicity, during the experimental

procedures deseribed within this patent,

Example 1: Preparation of (3-Amino-2,6-difluorophenyl)(5-iodo-1H-pyrrolo[2.3-b|pyridin-3-

yhmethanone (4)

Scheme |

[0200] Synthesis of 2,6-Difluoro-3-nitrobenzoyl chloride (2): To 2,6-ditlucro-3-nitrobenzoic acid
(50 g, 246 mmol) was added thionyl chloride (185 mL, 2536 mmoi). The reaction was heated at &0
°C overnizht and allowed to cool vrmom temperature The volatiles were removed under reduced
pressure and then azeotroped from toluene several times w gise an ol which was used directly in the

next siep.

[020Y) Synthesis of (2,6-Difluoro-3-nitrophenyl)(5-iodo-1H-pyrrolo[2,3-b|pyridin-3-
viimethanone 3y, 3-lode-1T-pyrialof2,3-bIpyridine (32.8 g, 134 mmol) and aluminum chloride

{108 g. 806 mumol} in nitremethane (340 mLY were allowed 10 stir af room temperature for | hour,

Then 2.6-difluore-3-nitrobenzoy | chloride 44,7 @ 202 mmal) i nitromethane (33) mil ) was sdded
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methancl (25 mb 7 resultine in o ppe The aiaure was diluted with water (300 mL) and then filiered.
The crude predisct which wax titarated with ethy] acetate and Oltered washing with additional ethyl
acetate wogive (2. G- Tuor-3-mitropheny N S clodo- TH-pyrrole[25-bipyeidin-3 v himethanone 742 ¢
2% mmal, 2.8 S vield) as a brown solid. THONMR spectrum s consistent with the structure of the

compound.

[202] Sy nthesis of (3-Amino-26-difluoropheny)(Z-iodo-1H-pyrrolo[2.3-b]pyridin-3-
yhmethanone (4): To 2o dithimro-3 mitrapheny i S-"odo- cH-pyrrolo] 253-Ffpyridin- 3 Dimethanone
{440 ¢, 104 mpiol) iethyl aeerate ¢ 1732 mby and THE (1732 mL)y was treated portionwise with
vinI0 elloride dihivdrate 182 3¢, 304 nunaly while heating 60 °C and held af this temperatere
avernight. Afrer cooling o room temperatare, the reaction mixture was quenched with half sat,
agqueans sodium bicachonate and tiltered through Celite washing the cake with ethyl acetate. The
layers were separated and the orgamic layer wags washed with brine then concentrated uncer recuced
pressure to give the crude product which was triturated with DCM and filtered to give (3-amino-2,6-
difluorophenyli S-iodo-1TH-pyrraln[ 2 3-b|pyridin-3-yDmethanone (34 g, 83 mmol, §2 % yieldj as a

tan solid. "H NMR specteum is consistent with the structure of the compound.

Example 2; N-[3-[5-(4-chlorophenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl}-2,4-difluoro-

phenyl|pyrrolidine- [-salfonamide (P-0021),

Scheme 2
7
O 3.
N SN
N pyridine i N .._" v/ c
+ \ e N::-:\ /x‘ F/ N—-é{_.{fﬁx\
6 ¢

(02031 Svynthesis of N-[24-difluoro-3-i5-iodo-1H-pyrrolo(2,3-b]pyridine-3-

carbonyhphenyl|pyrrolidine-T-sulfornamide (6): To (3-amino-2.6-difluorc-phenyy3-iodo-1H-

pyrrolo 205-bpyrdin: S -ylpnethanone (4, 2.9 ¢, 7.27 mmob) in pyridine (1.2 mL), was added
pyrentidine-1-sultonyl chloride (5, .68 b, 1433 mmeol). The mixture was stirred at reom
temperature for A8 honrs, The resnlung mixture was poured ino a saturated NH, Cl agneons solution
and cxiracted with ethy lacetate. The vrginue fvers were combined and washed with brine, dricdd
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over anhydrous sodium sulfate, filtered, and concentrated. The crude product was purified by fash
chromatography using an 80 g-cartridge (eluted with ethy! acetate and DCM). The desired prodhict
was obtained as a selid (6, 2.06 g, 53.3% yield). MS(ESD [M+H™]" = 532.8. "H NMR spectrum is

consistent with the siructure of the compound.

[0204] Symnthesis of N-[3-[5-(4-chlorophenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-
difluoro-phenyl|pyrrolidine-I-sulfonamide (P-0021): In a microwave vessel, N-{2,4-difluoro-3-(5-
iodo-1H-pyrrolo[2,3-bjpyridine-3-carbonyl)phenyl]pyrrolidine- i-sulfonamide (6, 0.27g, 0.5} mmol)
and {4-chlorophenyl)boronic acid (7. 0.1 g, 0.61 mmol) and [1,1'-
bis(diphenylphosphino)ferrocene]dichloropalladium(Ily (27 mg) were mixed in | M of potassium
carbonate in water and acetonitrile (1.31 mL). The mixture was heated at 130 ° C under microwave
for 15 minutes, The resulting mixture separated into an organic layer and aqueous layer. The
aqueous layer was extracted with ethyl acetate and combined with the organic layer, washed with
brine, dried over sodium sulfate, filtered, and concentrated. The crude product was purified by
chromatography using a 40 g-cartridge (eluted with ethy| acetate and dichloromethane). The purified
product was obtained as a solid (P-0021, 0.071 g, 27% yield). MS (ESI) [M+H"]" = 517.0 and 519.0.

'H NMR spectrum is consistent with the structure of the compound.

[0205] The following compounds were prepared according to the protocois set forth in Examples 1,

2 and 4-9 and Schemes 1, 2 and 4-9,

Table2
5-chloro-3-[3-[[ethy|(methy )sulfamoyl]amino]-2,6-difluoro-benzoyl]-1H-pytrolo[2,3-b]pyridine,
(P-0012),
5-(4-chlorophenyl)-3-[3-[[ethyl(methy)sulfamoyl]aninoe]-2,6-difluoro-benzoyl]- | H-pyrrolo[2,3-
b]pyridine (P-0013),
3-[3-{[ethyl(methyl)sulfamoyllamino]-2,6-difluoro-benzoyl]-5-(2-methoxypyrimidin-5-yl)- 1 H-
pyrrolo[2,3-b]pyridine (P-0014),
N-[2,4-difluoro-3-(5-fluoro-4-iodo-1H-pyrrolo[2,3-b]pyridine-3-carbonyl )pheny|]pyrrolidine-1-
sulfonamide (P-0015),
5-chloro-3-[3-[[ethyl(methyf)sulfamoyljamino]-2-fluoro-benzoyl]- 1 H-pyrrolo[2,3-b]pyridine (P-
0018).
5-(4-chlorophenyl)-3-| 3<[fethyl(methyl)sulfamoyl]amino]-2-fluore-benzoyl] -1 H-pyrrolo[2,3-
b]pyridine (P-0019),
3-[3-[[ethyl(methyi)sulfamoyl]amino]-2-fluoro-benzovl]-5-(2-methoxypyrimidin-5-y1)-1H-
pyrrolo[2,3-b]pyridine (P-0020),
N-[3-[5-{4-chlorophenyl)- LH-pyrrolo[2,3-bjpyridine-3-carbonyl]-2 4-difluoro-phenyl]pyrrolidine-

1-sulfornnamide (P-0021),
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N-[3-[5-[2-(dimethylamino)pyrimidin-5-yl]-1 H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-difluoro-
phenyl]pyrrolidine- | -sulfonamide (P-0022),
N-[2-fluoro-3-(5-methyl-1H-pyrrolo[2,3-b|pyridine-3-carbony!)phenyl |pyirolidine- [ -sulfonamide
(P-0023)
N-[2,4-difluoro-3-(5-iodo-1H-pyrrolo[2,3-b]pyridine-3-carbony)phenyl]pyrrolidine- 1 -
sulfonamide (P-0024),
3-[3-[[eyclopropyl(methyl)sulfamoyl]amino]-2-fluoro-benzoyl]-5-(2-methoxypyrimidin-5-y!)-
1H-pyrrolo[2,3-b]pyridine (P-0025),
[2-fluoro-3-(methylsulfamoylamino)phenyl]-[5-(2-methoxypyrimidin-5-y1)-1H-pyrrolo[2,3-
b]pyridin-3-ylJmethanone (P-0026),
5-(4-cyanophenyl)-3-[3-(dimethylsulfamoylamino)-2-fluoro-benzoyl]-1H-pyrrolo[2,3-b]pyridine
(0027),
3-[3-(dimethylsulfamoylamino)-2-fluoro-benzoyl]-5-(3 -pyridyl)- | H-pyrrolo[2,3-b]pyridine (P-
0028),
3-3-(dimethylsulfamoylamino)-2-fluoro-benzoyl]-5-(6-methyl-3-pyridy!)- 1 H-pyrrolo[ 2,3~
blpyridine (P-0029),
5-[6-(dimethylamino)-3-pyridyl]-3-[3-(dimethylsulfamoylamino)-2-fluoro-benzoyl]-1H-
pyrrolo[2,3-b]pyridine (P-0030),
5-(4-cyanophenyl)-3-[3-[[ethyl(methyl)sulfamoyl]amino]-2-fluoro-benzoyl]-1 H-pyrrolo[2,3-
b]pyridine (P-0031),
3-[3-[[ethyl(methyl)sulfamoyllamino]-2-fluoro-benzoyl}-5-(3-pyridyl)- 1H-pyrrolo[2,3-b]pyridine
(0032),
3-[3-[[ethyl(methyl)sulfamoyljamino]-2-fluoro-benzoyl]-5-(6-methyl-3-pyridyl)- 1H-pyrrolo[2,3-
_b]pyridine (0033),
3-[3-[[ethyl(methyl)sulfamoyl]amino]-2-fluoro-benzoyl]-5-(4-fluorophenyl)- | H-pyrrolo[2,3-
b]pyridine (0034),
3-[3~(dimethylsulfamoylamino)-2-fluoro-benzoyl]-5-(4-fluorophenyl)-1 H-pyriolo[2,3-b]pyridine
(P-0035),
3-[3-[[ethyl(methyl)sulfamoyl]aminc]-2-fluoro-benzoyl]-5-phenyl-1H-pyrrolo[2,3-b]pyridine (P-
0036),
3-[3-(dimethylsulfamoylamino)-2-fluoro-benzoyl]-5-phenyl-1H-pyrrolof2,3-b]pyridine (P-0037),
5-bromo-3-[3-[[ethyi{methyl)sulfamoyllamino]-2-fluoro-benzoy!}-1 H-pyrrolo[2,3-b]pyridine (P-
0038),
3-[2-fluoro-3-[[methyl(propyl)sulfamoyl]amino]benzoyl]-5+(2-methoxypyrimidin-5-yl)- [H-
pyrrolo|2,3-b]pyridine (P-0040)
3-benzyloxy-N-[2-fluoro-3-[5-(2-methoxypyrimidin-5-y )« 1 H-pyrrolo[2,3-b]pyridine-3-
carbonyl]phenyl]pyrrolidine-1-sulfonamide (P-0041)
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1-cyclopropyl-N-[2-fluoro-3-[S-( 1 -methylpyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridine-3-
carbonyl]phenyljmethanesulfonamide (P-0042})

N-[2-fluoro-3-[S«(3-pyridy!)-! H-pyrrolof2,3-blpyridine-3-carbony!]phenyl}pyrrolidine- | -
sulfonamide (P-0043)
N-[3-[5-(2,4-dimethoxypyrimidin-5-yl}-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2-fluoro-
phenylipyrrolidine- i -sulfonamide (P-0044)

N-{2-fluoro-3-[ 5<(6-methyl-3-pyridyl)-1 H-pyrrolo{2,3-b]pyridine-3-carbony!]phenyl]pyrrolidine-
1-sulfonamide (P-0045)
N-[3-[5-[6-(dimethylamino)-3-pyridyl - 1H-pyrrolo[2,3-b]pyridine-3-carbony[}-2-fluoro-
phenyl]pyrrolidine-1-sulfonamide (P-0046)

N-[2-fluoro-3-[5-(2-isopropylpyrimidin-5-y!)- 1 H-pyrrolo[2,3-b]pyridine-3-
carbonyl]pheny!]pyrrolidine-1-sulfonamide (P-0047)
N-[3-[542-cyclopropylpyrimidin-5-yl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2-fluoro-
phenyl]pyrrolidine-1-sulfonamide (P-0048)
N-[3-[5-(4-cyano-3-methoxy-phenyl)-1H-pyrrolo|2,3-b]pyridine-3-carbonyl]-2-fluoro-
phenyl]pyrrolidine-1-sulfonamide (P-0049)

N-[3-[5-[4-( L cyanocyclopropy!)phenyl]-1H-pyrrolo| 2,3-bipyridine-3-carbonyl]-2-fluoro-
phenyl]pyrrolidine-1-sulfonamide (P-0050)
3-[3-(dimethylsulfamoylamino)-2-fluoro-benzoyl]-5-(2-isopropylpyrimidin-5-yl)-1 H-pyrrolo[2,3-
blpyridine (P-0051)
5-(2-cyclopropylpyrimidin-S-yl)-3-[3-(dimethylsulfamoylamino)-2-fluoro-benzoyl]- 1 H-
pyrrolo[2,3-b]pyridine (P-0052)

3-[3-(dimethylsulfamoylamino)-2-fluoro-benzoyl]-5-[ 6-(trifluoromethy!)-3-pyridyl]- 1 H-
pyrrolo[2,3-b]pyridine (P-0053)
5-(4-cyano-3-methoxy-phenyl)-3-[3-(dimethylsulfamoylamino)-2-fluoro-benzoyl]- 1 H-
pyrrolo[2,3-b]pyridine (P-0054)
5-[4-(1-cyanocyclopropyl)phenyl]-3-[3-(dimethylsulfamoylamino)-2-fluoro-benzoyl]-1 H-
pyrrolo[2,3-b]pyridine (P-0055)
3-[3-[[ethyl(methyl)sulfamoyl]amino]-2-fluoro-benzoyl]-5-(2-methyipyrimidin-5-yl)- 1 H-
pyrrolo[2.3-b]pyridine (P-0056)
3-3-[[ethyl(methyl)sulfamoyl]amino}-2-fluoro-benzoyl]-5-(2-isopropylpyrimidin-5-yl)- 111~
pyrrolo{2,3-b]pyridine (P-0057)

S-(2-cyclopropylpyrimidin-5-y1)-3-[ 3-[{ethyl(methyl)sulfamoylJamino]-2-fluoro-benzoyl}-1H-
pyrrolo[2,3-b]pyridine (P-0058)
3-[3-[[ethyl(methyl)sulfamoy!|]amino]-2-fluoro-benzoyl]-5-[6-(trifluoromethyl)-3-pyridyl]- 1 H-
pyrrolo[2,3-b|pyridinc (P-0059)
5-(4-cyano-3-methoxy-phenyl)-3-[3-[[ethvl(methyl)sulfamoyl Jamino|-2-fluoro-benzoyl]-1 H-
pyrrolo[2,3-b]pyridine (P-0060)
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S-[4-(1-cvanocyclopropyliplenyl]-3-| 3-[Tethvli mathy DsulfamoylJamino]-2-tluoro-benzoyl |- [ -
pyrrolo[2.3-t|pyridine (P-0061)

N-|2-fluoro-3-T5-(4-fluoropheny)-1H-pyeralo[2.3-b [oviidine-3-carhanyd [phenyl pyoralidine-1-
sulfonamide {P-0062)

N-12-fluoro-2-(5-phenyl- T -pyernla 2,3 -bypyeidine. 3-carhenvDpheoy I pyrrolidine- T-sulfonamide
(P-00063}

S-[2-{evclopropviamingpyrimidin-S-v 1 230 Yrdimetly lulfamoviamine - 2-tuors-benzovi |- -
pyrolo[2.3-Cpyridine (P-0064)

N-12-flugro-3- 5= 2-methoxypy cinidin-S-vh-TH-pyrralo 2.3-bipyidine- 3-casbonv] [phenyl |-
methexy-ethanesulfonamide (P-0065)

methyv] 3-[[2-fluoro-3-[S-2-methoxs pyrinidin- S D- TH-pyrrolo 23 pyridine-3-

carbony [Jphenyl]sulfamay Hprepancate (P-0066)

N-{2-fluere-3-[5-2-micthoxvpyrimidin-S-y h- L H-py rrolo[2.3-bpy ricine -3 -
carbonyl]phenyljeveioproparesultonamide P-0067)
[3-{ethvisulfamoytamine-2-Auerc-phenylj-[3- C-metacxypyrinudm- S-v - TH-pyrrela[ 2,3

b pvrdin-3-v,Jmethancne (P-0068)

3

[3-iethylsulfamoy.amino)-2-flucra-phenv - S-iodo- LH-pyvrrelo[2 3-b [pyridin-3- vIymethanone (P-
0069

3-[2-fluore-3-[[isobutyl{metk¥sulfamaoy | Jaminoe [benzovi-S-iodo- LH-pyrrolo[ 2, 3-b |pyridine (P-
0070)

[2-fluoro-3-(isopropylsulfamovlaminophenyl |-(5-iode- 1 H-pymale[ 2, 3-b)pyvridin- 3-vhmethanone
(P-0071)

3-[2-fluoro-3-[[isobutyl{methyDsulfamoyl]amino}benzov | |-3-2-mcthoxypyrimidin-S-y)-1 H-
pyrrolo[2,3-b]pyridine (P-0072)

3-[2-fluoro-3-[[2-methoxvethyl(methyDsulfamoyl Jamino [benzoyl]-5-(2-methoxypyrimidin-S-v[)-
LH-pyrrolo[2,3-b]pyridine (P-0073)
N-[2-fluoro-3-[3-(2-methoxypyrimidin-5-v1)- 1 H-pyrrolo[2,3-b[pyridine-3-carbony! [ pheny]]-2-
methyl-pyrrolidine-]-sulfonamide {P-0074)

3-[2-fluore-3-[[isopropyl{methyisulfamoylJamino |benzoyl -S-(2-methoxyvpyrimidin-5-v13- 1 -
pyrrolo[2.3-b]pyridine (P-(W753)

3-T5-idimethylamine-3-pyridyvl]-3-[3-[[e:hy nnethyvisvilamovtjanine ]-2-Mluseo-benzav |- 1 H-
pyreelo[2 3-bipyridine (P-0076)

2. Z-eyelopropy lamino)pyrimidin-5 -v -3 3-[ethvlimeth vl sulfumoviianiine |- 3-{Tuore-

benzaey - 1H-pyvrrelo[ 2, 3-b]pyridine (P-0077

o Z-eyedoprooylpyrimidin-3-vD-3-[2.5-difluere- 3-[fraeths [(prony Dsulfames Haminao [henzos -
1H-pyrrolof2 3-bipyridine 1 P-0074)
S-[A-r1-evanaeyvelopropy lipiaenyl[-3-L2oo-difluore- 3-[[methvl props halfamos Hamine |benzay ] |-

Hepyrrale[2.3-0]py=id ne (P-0079)

g
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St -ovanoovefoprops Bphenvl 32 2-Tue - 34 2-
meethoxy zthy Cinethy [ulfanios Hinmna]benzov - TH-prorela] 2 3-Bovrndine (P-00807)
S-[Z-revclopropylamuopsoinndie -3y (1254 2-tTuere- 2- | 2-
methoxsethy lenreths hsulfamontfamiawe benzevil-TH-purrolo[ 23-bpyridine (P-008 1
S-[2-revelopraps lum o ipyeinidin:S-vl -3 2-floore-3
[[methyloprops hsultumoey D amoe ' benzov] - TH-pyero)o| 2.53-b [pyridine (P-0082)
3-[3-[[evelopropvimeathvigmethy Dsalfumos] [aming «2-fliore-benzoy [|-3- 2-methoxvpyrimidin-3-
VI-TH-pyrrodof 2 3-bpuondine (P-0083)
S-[3-[eyelopropy methy lunethyDisulzamos Jam no [<2-fluare-benzovl |-3-(2
cvelopropylpyrimedin 3 vD-TH pyrrole| 2, 3-b]pyridine (P-0084)
3 2-eyclopropyipyrimidion-5-v1)-3-12- flunro-3-[[2-
methoxsethylgmethy Dsullimoy! famino|benzoyl [-FH-pyvrrool 2,3-b |pyridine (P-0085)
S-(Z-eyelapropylpyriondine S y0- 3| 2-tluoro-3- [methyl{propyDsulfamoyl|amino]benzoy!]- 1 H-
pyrralo[2.5-1pyridine (P-0086)
SG-cyclopropyl-i-pyridyl)-3-[3-[ fethylimethyl )solfamoyljamino]}-2-fluoro-lenzoyl]- | H-
pyrrelo[2,3-b|pyridine (P-0087)
3,3-difluoro-N-[ 2-fuore-3-| S 2-methoxypyrimidin-3-y)- 1 H-pyrrolo[2,5-b] pyridine-3-
carbonyl|phenyi|azetidine- | -suifonamide (P-0088)

4-[[(18)-1-cyclopropylethyi[amino[-5-13-1{ethyl{methyDsulfamoy!]amino|-2-fluoro-benzoyl]-7H-
pyrrolo|2,3-d|pyrimidine (P-(089)
N-13-[5-(d-cyanophenylj- T Hepyrrolo[ 2,3-b pyridine-5-carbonyl |- 2-fluero-pheny (| pyrrolidine-1-
sulfonamide (I*-00940)
N-13-[5-(2-cyanopyrmidin-S-v -1 -pertelo] 2.5-b [pyridine-3-carbouyl]-2-fluoro-
phenyl|pyrrolidine-I-sullonamide (P-0091
N-[2-tuoro-3-[5-{2-methvlpyrimidin-S-vD- TH-pyrrolo[2.3-b fpyridine-3-
carbonvlphenyl|pyrralidine 1-sulfonamide (P-0092)
Nef3-(5-(Sovano-3-pyridyhe HEpyirelof 2. 3-b]pyridine-3-carbonyi]-2-flucra-phenvilpyrrolidine-
f~sulfonamide (P-0093)
N-T3-[3-{A-cyuno-d-pyridy D- TH-parrolo| 2.3-b[py ridine-s-carben sl |-2- fluord-phenyl]py rrolidine-
[sultonamide (P-0094)
N-[2-thoro=3-[ 3 [o-ctiuoromethy D-3-pyvridy - TH-payrrolo] 2.3-b]py ridine-3-
carbonvl|pheny!|pyreolidine Csultomnnid e (P-0095

So2-eyvanopyrimidin-Fovi-3- 3-clunethvisulfamoy laming)-2-flucro-benzov []- L H-pyrrolol 2.3-
blovridine (P-0096)
S-O-tdimethyisulfamoylammo-2-Huors-bepaey. |-5-(2-metylpyrimidm-3-y - TH-pyrrole] 2,2 -
bipyridine (P-0097)
A-rSeovano-3-peridy -3 [ 3-idimabyIsulfamosiamine -2 -flucro-benzoy 1= 1 H-pyrrolo[ 2,3-

blpyridine {P-0098)
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3-{6-cyano-3-pyridy1)-3-[3-(dimethylsultamoylamino}-2-fluore-benzovi]- 11 -pyrrolo[2 3~
b]pyridine (P-0099)
5-(2-cyanopyrimidin-3-y[)-3-[3-[fethyl(nethyDsulfamoylJamine]-2-fluoro-benzoyl] - H-
pyrrolo[2.3-b]pyridine (P-0100)
S-{S~cyano-3-pyridyl)-3-[3-[[ethyl(methvl)sulfamoyt]lamino]-2-fluoro-benzoyl]- L H-pyrrolo{2,3-
blpyridine (P-0101)
5-{6-cyano-3-pyridyl)-3-[3-[[ethy}(methyl)sulfamoylJamino]-2-fluoro-benzayl}-1 H-pyrralo[ 2,3-
b]pyridine (P-0102)
3-[3-(dimethylsulfamoylamino)-2-fluore-benzoyl]-5-[4-(1-hydroxy-1-methyl-ethy)phenyl]-1H-
pyrrolo[2,3-b]pyridine (P-0103)
3-[3-{[ethyl(methyl)sulfamoyl]amino]-2-fluoro-benzoyl]-5-[4-(1-hydroxy-1-methyl-
ethyl)phenyl]-tH-pyrrolo[2,3-b]pyridine (P-0104)

N-[2-fluoro-3-[5-[4-(1-hydroxy- I-methyl-ethyl)phenyl]-1 H-pyrrolo[2,3-b]pyridine-3-
carbonyl]phenyl]pyrrolidine-1-sulfonamide (P-0105)
S.[2-(dimethylamino)pyrimidin-3-yl]-3-[3-(dimethylsulfamoylamino)-2-fluoro-benzoyi]-1 H-
pvrrolo[2,3-b]pyridine (P-0106)
3-[3-(dimethylsulfamoylamino)-2-fluoro-benzoyl]-5-(2-pyrrolidin- | -ylpyrimidin-5-y1}-1H-
pvrrolo[2,3-b]pyridine (P-0107)
3-[3-[[ethyl{methyD)sulfamoyl]amino]-2-fluoro-benzoyl]-S-(2-pyrrolidin- 1-ylpyrimidin-3-yl)- 1 H-
pyrrolo[2,3-b]pyridine (P-0108)

N-[2-fluoro-3-[5-(2-pyrrolidin-1-ylpyrimidin-3-v1)- I1H-pyrrolo[2,3-b]pyridine-3-
carbonyl|phenyl]pyrrolidine-1-sulfonamide (P-0109)
3-[3-(dimethylsulfamoylamino)-2-fluoro-benzoyl]-5-iodo- 111-pyrrelo[2,3-b] pyridine

(P-0110)
3-[2-fluoro-3-[[methyl(propyl)sulfamoyl]amino]benzoyl}-5-(2-methylpyrimidin-5-yl)-1H-
pyrrolo[2,3-b]pyridine (P-0111)
3-3-[|cyelopropylmethylimethyl)sulfamoylilamino]-2-fluoro-benzoyl]-5-(2-methylpyrimidin-3-
yl)-1H-pyrrolo{2,3-b]pyridine (P-0112)
5-(6-cyclopropyl-3-pyridyl)-3-[3-(dimethylsulfamoylamino)-2-fluoro-benzoyl]- 1H-pyrrolo[2,3-
b]pyridine (P-0113)
S4{6-cyclopropyl-3-pyridyl)-3-[2-fluoro-3-[{methyl(propyl)sulfamnoyl]amino]benzoy!]-1H-
pyrrolo[2,3-b]pyridine (P-0114)
3-[3-[[cyclopropylmethyl(methyl)sulfamoyl]amino]-2-fluoro-benzoyt]-3-(6-cyclopropy(-3-
pyridyl)-1H-pyrrolo[2.3-b]pyridine {P-0115)
3-[2,6-difluoro-3-[[methyl(propy!)sulfamoyl]amino|benzoy!]-5-(2-methoxypyrimidin-5-yI)-1H-
pyrrolo[2,3-b]pyridine (P-0116)

|2-fluoro-3-(propylsulfamoylamino)phenyl]-(5-iodo- 1 H-pyrrolo[2.3-b]pyridin-3-y)methanone
(P-0117)
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[2-TTugae-3-dpropylsultamos lamine)phenvl - S-methvi- LEpyrreled 2030 -Bpvedin- -y Dmiethinene

{P-1223)

N[ 2-TTooro-3«| 3« 2-methoxypyrimidin-S-v- 1 H-pyreeolo 2 3-bipynidine-3-

carbony [Jphenyilbutane-Z-sulfonamide (P-022.4)

N-[2-fluoro-3-[ - 2-pyrrohidine D -ylpyrimichn-3-yh- L Hepyereto 2.3 b pr ridine - 3 -

cardonvl]phenyvijtitane-Z-slfonamide (P-0225)
N-T3. 05 [ Zeieyelopropylaruno)pyeimidin-3-v I |- pyrrolef 2.3 byprridine- 3 -carbons 1-2-fTueroe-
phenvi|butane-2-sulfonamide (P-0226)

N-[3-[5-[4-f [-evanceyelopropyDpheny -1 H-pyvrrala[ 2,3-I pynidine- 3-carbonyl |- 2-Huoro-
shenyl]butane-2-sulfonamide (P-00227)

N-| 3+ S-(2-cyclopropylpyrimidin-3-y1)- 1 H-pyrrole| 2,5-b pyvndine-3-carbonyl -2 -Huoro-
pheryl]butane-2-sulfonamide (P-0228)
N-|2-fluoro-3-[5-(2-isopropylpyriciidin-5-y1)-11-pyrrolo[ 2.3 -b]pyridine-3-
carbonyllphenyljbutane-2-sulfonamide (P-0229)
N-[3-[5-[6-(dimethylamine)-3-pyridyl]-111-pyrrolo{2,3-blpyridine- 3-carbonyl]-2-fluore-
phenyl]butane-2-sulfonamide (IP-0230)
N-[2-fluoro-3-[5-(Z-methylpyrimidin-5-y1)-111-pyrrolo[ 2,3-blpyridine-3-carbonyl]phenyi ] butane-
2-sulfonamice (P-0231)

N-[3-[5-[2-(evelopropylamino)pyrimidin-S-yl |- TH-pyrrolo{2,3-bpyvrid ne-3-carbony | -2 -t Tuorn-
phenyl [pyrrolidine-1-sulforamide (P-0232)

34 2-cyclopropyipyrimidin-S-y1)-3-[2-Muoro-3-M[isopropy k methy Dsulfamoy | amine Jbenzoy (- (-
pyrrolo[2,3-b]pyridire (-0233)

N-[2-fluoro-3-[ 3+ 2-morphoiinepyrimicin-S-y DL H-pyrrolo[ 2 3-bIpynidine 3

carbonyvlphersy Tpyrrolidine-t-sulfonamide (P-0235)

N-[2-flugre-3-(F- 2-morpholmopyrimicin-3-y D-TH-pyrrolof2 3 b]pyticine-3-carbonvpheny [ Jbutane-
2-su fonamide (P-11236)

A-d-(T-eyvanaeyclopropyhphenyl]-3-[ 3o dimethylsulfamoy lomino)-2 e<difTuoro-benzovi]- TH-

pyridine (P-0237)

pyrralo[2,3-b
S+ 2-eyelopropylpyrimidin-3-y13-3- 3- dimethy Isulfamoviamine -2 @-difluero-benzovl)- -
prrrolol2,3-b | pyridine (P-0238)

S-[4-{ T-cyanocyciopropyphenyl]-3-[3-f[ethyvionethy Dsel famovHamine |-2,6-ditlucro-benzoy []-11H-
nyrrolo 2,3-b|pyridine (P-0239)

5-{2. eyelopropylpyrimidin-5-yi)-3-[ 3-[[ethvi¢metny Dsolfamov] Jamine -2 6 -diflusro-benzoyt] - H-
pyrrolo|2,3-b | pyridine (P-0240)

N-[3-[5-(2-eyciopropylpyrimidin-5-v1)-11[-pyrrolo| 2,3-b|pyridine-j-carbonyl]-2 4-difTuore-
phenyl]pyrrolidine- } -sulfonamide (P-0241)

[2-TTuoro-3 -(propyisulfamoyiamino)phenyli-| 5-(1-merhivIpyrazol-d-vi)- 1 H-pyrrolo{ 2 3-b|pyridin-3-

v'metharone (P-0242)
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1-[4-[3-[2-fluoro-3~(pyrrolidin-1-ylsulfonylamino)benzoyl}-1H-pyrrolo[2.3-b] pyridin-5-
yl]phenyl]cyciopropanecarboxylic acid (P-0243)
3-[3-(dimethylsulfamoylamino)-2,6-difluoro-benzoyl]-5-(5-ethoxypyrazin-2-y[)-1 H-pyrrolo[2,3-
b]pyridine (P-0244)
5-[4-(1-cyano-1-methyl-ethyl)phenyi]-3-[3-(dimethylsulfamoylamino)-2-fluoro-benzoyi]- 1 H-
pyrrolo[2,3-b]pyridine (P-0245)
N-[3-[5-(2-cyclopropylpyrimidin-5-y1)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2-fluoro-phenyl]-3,3-
dimethyl-pyrrolidine-1-sulfonamide (P-0246)
N-[3-[5-(2-cyclopropylpyrimidin-5-yl}-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2-Fluoro-phenyl]-3-
methyl-pyrrolidine- 1-sulfonamide (P-0247);
N-[3-[5-[4-(1-cyanocyclopropyl)phenyl]-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-difluoro-
phenyl]pyrrolidine-1-sulfonamide (P-0248)
3-[3-[{cyclopropyl(methyDsulfamoyl]amino]-2-fluoro-benzoyl]-5-(2-cyclopropy!pyrimidin-5-y!)- 1 H-
pyrrolo[2,3-b]pyridine (P-0249)
[5-(2-cyclopropylpyrimidin-5-yl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-[2-fluoro-3-
(propylsultamoylamino)pheny!]methanone (P-0251)
3-[3-[[cyclopropy!(methyl)sulfamoyl]amino]-2,6-difluoro-benzoyl]-5-(2-cyclopropylpyrimidin-5-y1)-
IH-pyrrolo[2,3-blpyridine (P-0252)
1-[4-[3-[2-fluoro-3-(pyrrolidin-1-ylsulfonylamino)benzoyl}-1H-pyrrolo[2,3-b]pyridin-5-
yl]phenylJcyclopropanecarboxamide (P-0253)
methyl 1-[4-[3-[2-fluoro-3-(pyrrolidin-1-ylsulfonylamino)benzoyl}-1H-pyrrolo{2,3-b]pyridin-5-
yl]lphenyl]cyclopropanecarboxylate (P-0254)
5-[4-(1-cyano-1-methyl-ethyl)pheny!]-3-[3-(dimethyisulfamoylamino)-2,6-difluoro-benzoyl]- ! H-
pyrrolo[2,3-b]pyridine (P-0255)
5-(2-ethoxypyrimidin-5-yl)-3-[3-[[ethy|(methyl)sulfamoyl]amino]-2,6-difluoro-benzoyl]- H-
pyrrolo[2,3-b]pyridine (P-0256)
ethyl 1-[[2-fluoro-3-[5-(2-methoxypyrimidin-5-yl)-1 H-pyrrolo[2,3-blpyridine-3-
carbonyl]phenyl]sulfamoyl]pyrrolidine-2-carboxylate (P-0257)
4-[5-[3-[3-[[ethyl(methy)sulfamoyl]amino]}-2,6-difluoro-benzoyl]}-1H-pyrrolo[2,3-bpyridin-5-
yi]pyrimidin-2-yl|morpholine (P-0258)
4-[3-[3-[3~[[ethyl(methyDsulfamoyl}amino]-2,6-difluoro-benzoyl}-1H-pyrrolof2,3-b]pyridin-5-
yl]phenyllmorpholine (P-0259)
N-[2,4-difluoro-3-[5-[2-(4-methylipiperazin-1-yl)pyrimidin-5-y1}-1H-pyrrolo[2,3-b]pyridine-3-
carbonyl]phenyl]pyrrolidine-1-sulfonamide (P-0260)
N-[2,4-difluoro-3-[5-(2-piperazin-1-ylpyrimidin-5-y[)-1H-pyrrolo[2,3-b]pyridine-3-
carbonyl]phenyl]pyrrolidine-] -sulfonamide (P-0261)
N-[2,4-difluoro-3-[5-[2-(4-hydroxy-1-piperidyl)pyrimidin-5-yt]- 1 H-pyrrolo{2,3-b]pyridine-3-
carbony!]phenyl]pyrrolidine-1-sulfonamide (P-0262)
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33 fethvlemethyDsulfamoyliamino -2 6-difluoro-henzodd]-5-(2 4 inethyipiperazin- Ly Dpvrimadin
Sy H-pyrrala[2.3-bipyridine (P-0263)
ert-buts [ 4= 5432 2 ethvlemethy Dsultamoy amine -2.4-ditTucero-benzoy - 1H-pyrrolo 2.3-bjpyridin-
v iipynmidin2-vlpiperazine- [-carhoxyiste (P-0264)
N- 2ob-difluora-3-13- 2-01-hydroxy-T-methyl-cthylnh azol-d-yH - TH-pyrrolo[ 2,3 b jpending-3-
carbenyiipheny lpyrralidine-1-sulfonamide (P-0265)
N- 2.4-ditluara-3-15-( Z-morpholinopyrimidin: 3-vD-TH-py veclo 23-bpyridme 3-
carbony[]pheryl pyrrolidine- I-sulfonamide (P-0266)
N- N34 54 2-evelopropylpyrimidin-3-yD-H -pyrrolo] 2.3-b [avridine-3-carbonl -2 -fluora-
phenyllsulfamoyl|pyrrolidin-3-y|]-N-methyl-acetamide {P-0267)
3-[3-[Jethyl(methylsulfamoyl]aming]-2,6-dilTuars-benzoyl]-3-(2-piperazin- L-vlipyrimidin-5-yl)- 1 H-
pyrrolo[2,3-blpyridine (P-0268)
N-[3-[5-[2-(azetidin- | -y)pyrimidin-3-y1]- | LI pyrrolo[2,3- blpyridine-3- carbanyl)-2 A-ditTuoro-
phenyl|pyrrolidine-1-sulfonamide (P-0269)
N-[2,4-difluore-3-[ 5-(2-methoxythiazol-3-yD- T H-pyrrole[2,3-b|oyridine-3-
carbonyl]phenyl}pyrrolidine-1-sulfonamide (P-0270)
{3R)-N-[3-[5-(2-cyclopropylpyrimidin-3-yI)-1H-pyrralof2,3-b]pyridine-3-carbony [1-2-tluaro-phenyl]-
omethy b-pyrrolidine-1-sulfonamide (P-0271)
N-L3-E5-2evelopropy lpyrimidin-3-yl)- L H-pyrrole! 2.3-b|pyridine-3-carbany []-2-fluoro-pheny -3 -
{methy laminoipyrrolidine- | -sulfonamide (P-0272)
N-[2d-ditTuore-3-T3-(A-pyridy 3-1H-pyrrolof2 3-bIpynidine-3-carbonyl [ phenyvlpyrralidine- 1-
sulfonamide (P-0273)
N-[3-8-cyelapropy [-1H-pyrralo[2,3-2 Ipyvridine~3-carbonyD)-2-1Tuere-phenypy reatidime- 1 -
sultenamide (P-0274)
3-[3-{[ethyl(methy Dhswlfamoyvl]aminoe]-2 6-difluoro-nenzoy [§-5-[ 2-C-hy deoxy - T-pipends Lps rimid in-5-
VI-TH-pyrrolo[2,3-b]pyridive (P-0275)
-{1-cyvanoevelopropy biphenyi]-3-[3-f[ethyIimethy Dsulfamoytjanimo]-2 6-diluero-henzoyi]- 1 H-

3

%,.u

pyrrale 2 3-bipyridine (P-0276)

A-[2-tazendin-1-ypyrimidin-3-y1]-3-[3-N ethyl(methy [sufamoyv famine | -2 6-diitaoro-benzovl |- 1H-
pyrrolo]2.3-b|pyridine (P-0277

N-[3-[5-(2-aminvpyrimidin-3-yh)-1H-pyrrole| 2,3-b | pyridine-3-carbenyl -2 A-dilluoro-
phenyl|pyrrolidine-1-sulfonamide (P-6279)
N-[3-[5-{2-aminopyrimidin-4-y})-1H-pyrrolo[2,3-bjpyridine -3.-caurbonvi]-2,4-difluora-
phenyl]pyrrolidine-1-sulfonamide (P-0280)

N-|2-fluoro-3-[ 5-(4-pyridyl)- 1 H-pyrrolo[ 2,3-b]pyridine-3-carbonylIphenylipyvrrolidine-1-suifemamide
{P-0231)

N-[24-dillucera-3-[5<2-morpholiopyrimidin-4-yi)- 1 H-pyrroio| 2.3-bjpyridine-3-
carbanyvi|plienyljpsrrolidine- L-sulfonamide (I*-0282)

199
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3-[3-[[ethyl(methyl)sulfamoyvl]amino]-2,6-diftucro-benzovl]-5-(2-fluoro-4-pyridvl)- 1 H-
pvirolo[2,3-b]pyridine (P-0283)

N-[2.4-difluoro-3-[SA2-morpholino-4-pyridyl)- | H-pyrrolo[2,3-b]pyridine-3-
carbonyljphenyllpyrrolidine-[-sulfonamide (P-0284)
N-[2.4-difluoro-3-[5-[2-(4-meihylpiperazin-1-y|)-4-pyridyl]- 1H-pyrrolo[2,3-b]pyridine-3-
carbonyl]phenyl]pyrrolidine- 1 -sulfonamide (P-0285)
N-[3-[5-[2-(cyclobutoxy)-4-pyridyl]- 1H-pyrrolo[2.3-b]pyridine-3-carbonyl]-2,4-difluoro-
phenyl]pyrrolidine-t-sulfonamide (P-0286)
N-[2.4-difluore-3-[5-(2-methoxy-4-pyridy)- tH-pyrroio[ 2.3-b]pyridine-3 -carbony 1] phenyl]pyrrolidine-
| -sulfonamide (P-0287)
N-[3-[5-(2-cyclopropylpyrimidin-5-y1)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2 ,4-difluoro-phenyl |-
3,3-dilluoro-pyrrolidine- 1 -sulfonamide (P-0288)
(38)-N-[3-[5-(2-cyclopropylpyrimidin-5-y1)-1H-pyrrolo[2,3-b[pyridine-3-carbonyl]-2 4-difluoro-
phenyl]-3-fluoro-pyrrolidine- | -sulfonamide (P-0289)
methyl 2-[[3-[5-(2-cyclopropylpyrimidin-3-yl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2-fluore-
phenyl]sulfamoyl!propanoate (P-0291)
5-[2-(dimethylamino)pyrimidin-5-y1]-3-[3-[[ethy|(methy)sulfamoyllamino]-2.6-diflucro-benzoyl]-1 H-
pyrrolof2,3-b]pyridine (P-0292)
3-[3-[{ethyl(methy|)sulfamoyl]amino]-2,6-difluoro-benzoyl]-5-(2-pyrrelidin-1-yIpyrimidin-5-yv1)-TH-
pyrrolo[2,3-b]pyridine (P-0293)
N-{2,4-difluoro-3-[5-[6-(trifluoromethy)pyrimidin-4-y|]- 1H-pyrrolo[2,3-b]pyridine-3-
carbonyl]phenyvl]pyrrolidine-t-sulfonamidc (P-0294)
N-[3-[5-(2-cyclopropyl-4-pyridyl)-1 H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-difluoro-
phenyllpyrrolidine-1-sulfonamide (P-0295)
5-cyclobutyl-3-[3-{[ethyl(methy sulfamoyl]aminol-2-fluoro-benzoyl]- 1 H-pyrrolof2,3-b]pyridine (P-
0297)
s-cyclopropyl-3-[3-[[ethyl(methyD}sulfamoyl]amino]-2-flucro-benzoyl]- | H-pyrrolo[2.3-b]pyridine (P-
0298)
N-[3-[5-(6-aminopyrimidin-4-y])-111-pyrrolo[2.3-b]pyridine-3-carbonyl]-2-fluoro-pheny(]pyrrolidine-
t-sulfonamide (P-0299)
5-(4-cyanophenyl)-3-[3-[[ethyl(meihyl)sulfamoyl]amino]-2,6-difluoro-benzoy(]- 1 H-pyrrolo[2,3-
blpyridine (P-0308)
3-13-[[ethyl{methyl)suifamoyl]jamino]-2.6-difluoro-benzoyl]-3-[4-(trifluoromethyl)phenyl] - 1H-
pyrrolo[2,3-b]pyridine (P-0301)
S-[3-(dimethylamino)phenyl]-3-[3-[[ethyl(methyDsulfamoy[]amino]-2,6-difluoro-benzoyl]- 1 H-
pyrrolo[2,3-b]pyridine (P-0302)
3-13-[[ethyl(methyl)sulfamoyl]amino]-2,6-difluoro-benzoyl]-5-(4-pyrrelidin-1-ylpheny()-1H-
pyrrolo[2,3-b]pyridine (P-0303)
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2-[4-]3-13-[ [eihyl methy i sulfamoy Hamino|-2,6-difluore-benzoyl |-t H-pyrroln] 2, 3-bipyridin-5-
vl|phenyl]-5-methvl- 1,3 d-oxadiazole (P-0304)
2-"4-[3-[3-[[eth¥methyisul fanwoylamino | -2.6-cifluoro-benzovl |- H-pyrrolof 2 3-b [pyvridm- -
viphenyl|-5-tmethylaminod |3 -thindiazole (P-0305)
3-M3-f[ethylGrethelsutlmaovlinming |2 6-difluaro-benzoy | [-3-15-(1 -hydroxv-T-methy| cthvli-3-
paridy - L Hepyrealo] 2 3-b pyadine (P-0306)
3 3oty i methy Dsalfamovilamino |<2.6-ditfiore-benzovl|-3-[ -0 -hydresy - [-miethvl-ethy 1)-3-
prridvii-1H-pyvrralo| 2.3 -5 pyridine (P-03G7)
S-[d=ddicthyvlaminz iphenyt -3 [3-[[ethylimaethy Dsalfamey] aming]-2 6-difluocs-benzovl]- 1 H-
pyrrolof 2. 3-b]pyrdine (P-0308)
3-73-[fethvlgmethv Dsultariovlfamine |- 2,6 difluore-benzoyl]-5-{ 2-oxoindolin-6-v - 1 - pyrrelof 2.3-
bipyridine {P-0309)
3-15-[3-[3-[[ethylimethy Dsultamaovl Jamine [-2.6-diflucro-benzovl]- 1 Fl-pyorole| 2.3-k [pyridin-5-yl|-2-
thienyl|-3-methyl-1,2.4-oxadiazole (P-0310)
2-amino-6-[3-[3-[[ethylimethyhsaltamoyl Jamino[-2,6-difluoro-benzoyl]- 1 -pyrrolo] 2.3-b |pyridin-5-
yilquinazoline (P-0311)
N-cyclopropyl-5-|3-[3-] "ethylimethy Dsulfamoyl]amino|-2,6-difluoro-benzoy!j- 1 H-pyrralo) 2, 3-
b pyridin-5-yl[pyridine-2-carbisxanude (P-0312)
2-(dimethylamiro)-a-[ 3- 3-[|ethviimethysultamoyt[amine]-2,6-dilluro-benzoyl- 1 -pyreala] 2.3-
Blpyridin-S-yl]quinazoline (P-0313)
3-[3-[ethviimethy Dsultamoy ammao -2 oo-difluors -benzoyl]-3-[4-7 -hvdrexyeyelopropyl)phenyl]- 11 -
prorelo[23-B [pyridine (P-0314)
3-[3-T3-[[ethyhmethyDsulfamovt jamine - 2,.6-difluoro-benzavi]- 1 Hepyrrolo[Z,3-bpynidin-3-vthiazole
(P-0315)
4-[3-[3-Hethyli methvhsulfamov] lamine[-2,6-diflaoro-benzoyi]- 1 H-pyrrelo[ 2 3-b [pyridin-5-y 1 -2-¢ |-
hydroxy-T-methyl-ethy Dihiazole (P-0316)
3-[3-[[ethyl{methvDsulfamovtjarning -2, 6-difluore-benzoyl]-3<(6-methoxypyridazin-3-v1i- [ -
pyrroiof2,3-b pyridine (P-0317)
N-[2,4-difluore-3-] S-(6-marpholinopyrimidin-4-y1)-111-pyrrolo[ 2, 3-b|pyridine-3-
carbony!|phenyl |pyrrolidine- 1 -sutfonamide (P-0318)
N-[2,4-difluoro-3-|5-|6-i4-methy nperazin- L-yDpyrimidin-d-yi - 1 H-pyrrolo| 2,3 -b [pyridine- 3 -
carbonyl|phenyl|pyriolidine- | =ultomamide (P-0319)
(B8N 3-[S (2-cyelopropylpyrinndin- 5.5 -1 H-gyeroin[ 2,3-Epyridine-3-carhomyd [ -2 A-aifluore-
phenyl]-3-methyl-pyrrohaime- [~alfonamids (P-0320)
N-[2-flugro-3-[2-t6-merphelinopyrimidin---y D TH-pyrroiof2,3-b pyridine-3-
carkonvl]phenylpyrrolidine- T-sultonamude (P-0321)
N-{Z-{luora- 3 2-[6-t4-methyipiperazin- -yUpstimidin-d- ot VH-overale[ 2,35 pyrcdine - 3-
carbonvlipheny)jpyrrolidine- - suifonamide (P-0322)

11]
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N-"2-fluore-3- 5-[6-{-methylpiperazin- |-y (-2-pyridyli- 1 H-pyrrolo; 2, 3-bipyridine-3-
carbony!|phenyl pyreatidine-1-sultonamide (P-0324)
N-[2-flusro-3-] 5- d-methoxypyrimidin-2-y - TH-pyrrolo[ 2.3-bpyridine- 3 -
carbonyl|phenvlipy rrelidine-l-sullinamide (P-0325)
N-[2-Auoro-3-| - demethy ipynimidin-2 - D-TH-prreele[ 2.2-bpyridine-2-cerbonyipheny Hps rrohidine -
i-sultonamide (P-0320)
CRO-N-[3-{5-2-oyclopropy Ipyrudimn- S D TH-purrolo[ 2 3-blpyridine-3-carbanyl - 2-fTuoro-phenyl |-
3-fhuore-pyrrolidine- [ -suffonannde (P-0327)
[5-(Z-cyclopropy Ipyrimidin-3-vI-1H: pyrealo| 2.3-bipyridin-3-yv13-[ 2,6 -difluera-3-
(methylsulfamoylamindpheny] [methanene (P-0334)
[3-(2-cyclopropylpyrimidin-S-yD)-TH-pyrroto[2,3-b]pyridin-3-yI]-[3-(ethvlsuifamoylamine)-2,6-
difluoro-phenyl]methanone (-0335)
5-(2-cyclopropylpyrimidin-S-yD-3-[ 2 6-difluore-3-(sulfamoylamino)benzoy! - [ H-pyrrolo| 2, 3-
b]pyridine (I’-0336)
N-[3-f5-(4-chlorophenyl - I H-pyreolo] 2,3 -b]pyridine-3-carbonyl]-2 4-diflucro-phenyl [butans -2 -
sulfonamide (P-0337)
ORY-N-[3-[5-02-cyclopropyipyrimidin -3y D-TH-pyvrrole[ 2.3-bpyridine-3-carbony 1-2,4-d Tuoro-
pheny [)-3-flucro-pyrrolidime- [-sulfonanude (P-0338)
N-[3-[342-cx clopropyipyrimidin-S-y - TH-pyrreio[ 2,3-00 ridine-3-carbony 11-2 4-diflaora-pheny -3+
flucro-pyreo!idine- f-sulfonamide (P-0339)
$-Z-eyvclopropyipyrimidin-S-yvh-3-[ 2 6-ddluore-3-[ [ methy(2,2.2-
trifluorcethylisultamoy ifamina]benzovl|-1 H-pyrrolo[ 2,3-b|pyridine (P-0340)
N-[3-[5-(2-cyclopropylpyrimidin-S-yvi)-1H-pyrrolo[ 2,3-b | pyridine-3-carbony[]-2 A-difluoro-
phenyl]butane-2-satfonamide (1I0342)
5-[3-[3-[[ethyl(methyDsuifamoy! Jamino]-2, 6-diflucro-benzoyl]- | H-pyrrolo{ 2,3-b] pyridin-5-yi]-2-
methoxy-thiazole (P-0343)
3-{3-[[ethyl(methyDsulfamoylJamine!-2 6-ditluora-benzoyl]-53-(1 H-indazoi-6 -y - VH-pyrrobo 2,3+
bipyridine (I>-0344)
N-[2 4-diflaoro-3-153- 2-pyrrolidin-[-ylpyrimidin-3-yi- 1 H-pyrrolo[2,3-blpyridine-3-
carbony]phenylpyrrelidine-T-sulfonsinide (P-0345)
Ne[3-s-cvelobutvl- LH-pyrrolo[ 2 3D pyridine-3-carbonyD-2-flucre-pheny pyrrolidine- [-suHenamide
(P-0346)
N-[2-fluora-3-[5- Z-methosy pyrinidin-5 - THepyrrelof 2. 3-bjpyridime-3-
carbonvliphenyljeyvelopropagesulfonamide (P-0347)
-aliy-N-[3-(S-cveno- TH-pyerolo| 2.3 blpyridine-3-carbonyl)-2.4-difluoro-
phenyi]cyclopropanesulfonaniide (P-0348)
N-12,4-difluoro-3-[3-(2-incthoxypyrimidin-3-yD)-H -pyrrolo[2,3-bInvridine-3-
carbonyl]phenyl]eyelopropanesulfonamide (P-0349)
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N-[2,4-difluoro-3-[5-(5-methoxy-3-pyridyl)-1H-pyrrolo[2.3-b]pyridine-3-

carbonyl]phenyl]cyclopropanesulfonamide (P-0350)

N-[3-(5-cyano-1H-pyrrolo[2,3-b]pyridine-3-carbonyl}-2,4-difluoro-phenyl]cyclopropanesul fonaride

(P-0351)

The following table provides structures of certain compounds of the present invention and observed

mass. 'HNMR spectra were consistent with the structures of the compounds.
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[0206] The following compounds are also prepared according to the protocols set forth in Examples
1, 2 and 4-9 and Schemes 1, 2 and 4-9 The data from the 'H NMR and mass spectroscopies are

consistent with the structures of the coinpounds.

Table 3

Compound Name
No. (MS(ESI) [M+H"])

[2-fluoro-3- -
{phenylsulfamoylamino)pheny!]-[5-(2- ~Ont % 4 ]
P-0118 methoxypyrimidin-5-yl)-1 H-pyrrolo[2,3- ')\”‘\f 1 I 2{:"\};\
blpyridin-3-yl]methanone B

(519.1)

3-[2-fluoro-3- ~
[[methyl{phenyl)sulfamoyl]amino]benzoyl] O A} o V
P-0119 | -52-methoxypyrimidin-5-y1)-1H- \«*@f\g IS
pyrrolo[2,3-b]pyridine

| (533.1)

[2-fluoro-3-(3-
pyridylsulfamoylamino)phenyl]-{5-(2- AN 9
P-0120 methoxypyrimidin-5-yl)-1H-pyrrolo[2,3- : ;
b]pyridin-3-ylJmethanone b
(520.1)

3-[2-fluoro-3-[[methyl(3- .
pyridyl)sulfamoyl]amino}benzoyl}-5-(2- ~On \N;\
P-012] methoxypyrimidin-5-yl)-1 -pyrrolo[2,3- ¥
| b]pyridine K
(534.1)

[2-fluoro-3-(thiazol-5- o=
ylsulfamoylamino)pheny!]-[5-(2- oS y,@ . ¥
P-0122 | methoxypyrimidin-5-yl)-1H-pyrrolo[2,3- v\m I
b]pyridin-3-yl]methanone (526.1) h

5-[[2-fluoro-3-[5-(2-methoxypyrimidin-S- ’
yl)-1H-pyrrolo[2,3-b]pyridine-3- . By
P-0123 carbonyl]pheny!]sulfamoy|-methy!- ! :
amino]thiazole
(540.1)

[3-(cyclopentylsulfamoylamino)-2-fluoro- \
phenyl]-[5-(2-methoxypyrimidin-5-y!)-1H- o ° "
P-0124 pyrrolo[2,3-b]pyridin-3-y|Jmethanone SN 2 e
(511.1) S

3-[3-
[[cyclopenty(mcthyl)sulfamoyl]amino]-2- -3 11/&\“ ' o ”> .
P-0125 fluoro-benzoyl]-5-(2-methoxypyrimidin-5- o "§ g
yl)-1H-pyrrolo[2,3-b]pyridine N
(525.2)
[3-{cyclopropylsulfamoylamino)-2-fluoro-

| phenyl)-[5-(2-methoxypyrimidin-5-yl)-1H- O \r:z ,@ g %
=
T

P-0126 | pymolo[2,3-b]pyridin-3-yi]methanone N
| (483.1) Sy
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[2-fluoro-3-(tetrahydropyran-4- [_o>
ylsulfamoylamino)phenyl]-{5-(2: M ° _[”’\/\,
P-0127 | methoxypyrimidin-S-yl)-1H-pyrrolo|2.3- pii /. j\' ‘H\N,u?’
b]pyridin-3-yl[Jmethanone (527.1) s 'f " g
e 3-[2-fluoro-3-[[methyl(tetrahydropyran-4- o
yl)sulfamoyl]amino]benzoyl]-5-(2- O o, \‘:}, 5 %
P-0128 methoxypyrimidin-5-y})-1H-pyrrolo[2,3- 2 _Tf{rg\_‘% N
blpyridine \N/‘LN\) " e
(541.2) §
3-[2-fluoro-3-[[2- ) .
fluoroethyl(methyl)sulfamoyl]amino]benzo PP %ad ) 3 /’-/
P-0129 yl]-5-(2-methoxypyrimidin-5-yl)-1H- A L ES
pyrrolo[2,3-b]pyridine (503.1) SN
3-[2-fluoro-3-[[methyl(2,2,2- .
triﬂuoroethyl)sylfarpoyl]amino]benzoyl]-S- /OYN\ Q \’/ o //(,:
P-0130 (2~methoxypyrimidin-5-yl)-1H-pyrrolo[2,3- Nz wgN
b]pyridine . IN\> Foal
(539.1) o
3-{2-fluoro-3-[[3- 5
fluoropropyl(methy[)sulfamoyilamino]benz | -1, 2 o
P-0131 oyl]-5-(2-methoxypyrimidin-5-yl)- 1 H- PN N ';*("“ "
pyrrolo[2,3-b]pyridine N
(517.1)
S-chloro-3-[2-fluore-3-[[2- -
methoxyethyl(methyl)sulfamoyllamino]ben ° 9
P-0132 zoyl]-1H-pyrrolo[2,3-b]pyridine O & u-—'?g“\
(441.1) Sy
5-chloro-3-[2-fluoro-3-[[3- .
fluoropropyi(methyl)sulfamoyl]lamino]benz o o
P-0133 oyl}-1H-pyrrolo{2,3-blpyridine NP N
(443.1) -l o
H
3-[2-fluoro-3-[[3- L
fluoropropyl(methyi)sulfamoyl]amino]benz )\( @ 0 f/‘
P-0134 oyl]-5-(2-isopropylpyrimidin-5-yl)- 1 H- A Sy g—‘fg”\
pyrrolo[2,3-b]pyridine SN
(529.2)
3-[2-fluoro-3-[[[1- . =
(methoxymethyl)cyclopropyl]-methyl- /J\“/\ L ?‘<ij
P-0135 sulfamoy!jamino]benzoyl}-5-(2- s n W S
isopropylpyrimidin-5-y1)-1H-pyrrolo[2,3- S
b]pyridine (553.2)
5-chloro-3-[2-fluoro-3-[[[1- o
(methoxymethyl)eyclopropyl]-methy!- . . Q f‘;‘<}/
P-0136 sulfamoyl]amino]benzoyl]-1H-pyrrolo{2,3- c’\[fj 4 ﬂ'*‘é“\
b]pyridine SN
(467.1)
5-chloro-3-[3-{[2-
cyclopropylethyl{(methyl)sulfamoyl]amino] q ?
P-0137 -2-fluoro-benzoyl]-1H-pyrrolo[2,3- p "%, 4 ?&—N/::
b]pyridine T s ¥%
(451.1) i
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P-0138

3-[3-[[2-
cyclopropylethyl(methyl)sulfamoylJamino]
-2-fluoro-benzoyl|-5-(2-
isopropylpyrimidin-5-y[)-1H-pyrrolo[2,3-
bipyridine (537.2)

P-0139

S-chloro-3-[2-fluoro-3-[[ [ -
(hydroxymethyl)cyclopropylmethyl-
methyl-sulfamoyl]amino]benzoyl]-1H-
pyrrolo[2,3-b]pyridine (467.1)

P-0140

methyl 1-[[[3«(5-chloro-1H-pyrrolo[2,3-
blpyridine-3-carbonyl)-2-fluoro-
phenyl]sulfamoy!-methyl-
amino]methyl]cyclopropanecarboxylate
(495.1)

P-0141

5-chloro-3-[3-[{2-
cyanoethyl(methyl)sulfamoyl]amino]-2-
fluoro-benzoyl]-1H-pyrrolof2,3-b]pyridine
(436.1)

P-0142

(5-chloro-1H-pyrrolo{2,3-b]pyridin-3-yl)-
[2-fluoro-3-(3-
methoxypropylsulfamoylamino)phenyl]met
hanone

(441.1)

P-0143

N-{3~(5-chloro-1H-pyrrolo[2,3-b]pyridine-
3-carbonyl)-2-fluoro-phenyl]-4-methyl-
piperazine-1-sulfonamide

(452.1)

P-0144

S-chloro-3-[2-fluoro-3-[[(2-hydroxy-2-
methyl-propyl)-methyl-
sulfamoyl]amino]benzoyl]-1H-pyrrolo(2,3-
blpyridine

(455.1)

Qn

P-0145

5-chloro-3-[2-fluoro-3-[[(2-hydroxy-1,1-
dimethyl-ethyl)-methyl-
sulfamoyl]amino]benzoyl]-1H-pyrrolo[2,3-
blpyridine

(455.1)

P-0146

N-[3-[5-(2-cyclopropylpyrimidin-5-y[)-1H-
pyrrolo[2,3-b]pyridine-3-carbonyl]-2-
fluoro-phenyl]azetidine-1-sulfonamide
(493.1)

P-0147

N-[3-[5-(2-cyclopropylpyrimidin-5S-yl}-1H-
pyrrolo[2,3-b]pyridine-3-carbonyl]-2-
fluoro-phenyl]-3-fluoro-azetidine-1-
sulfonamide

(511.1)

P-0148

5-(2-cyclopropylpyrimidin-5-yl)-3-[2-
fluoro-3-[[methy((oxetan-3-
yhsulfamoyl]amino]benzoyl]-1 H-
pyrrolo{2,3-b]pyridine

(523.1)

4811-7918-7726.1
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P-0149

3-[3-
[[cyclobutyl(mcthyl)sulfamoyl]amino]-2-

fluoro-benzoyl]-5-(2-cyclopropylpyrimidin- |

5-¥1)-1H-pyrrolo[2,3-b]pyridine
(521.2)

o Y . T
YX

N, F

tad

AN
T
N /\fﬁ/{
i
S Ay

N

P-0150

3-chloro-3-[2-fluoro-3-
[[methyl(tetrahydrofuran-3-
yD)sulfamoyl]amino]benzoy!]-1 H-
pyrrolo[2,3-b]pyridine

(453.1)

P-0151

N-[3-(5-chloro-1H-pyrrolo[2,3-b]pyridine-
3-carbonyl)-2-fluoro-phenyl]-3-methoxy-
pyrrolidine-I-sulfonamide

(453.1)

P-0152

N-[3+(5-chloro-1H-pyrrolo[2,3-b]pyridine-
3-carbony!)-2-fluoro-phenyl]-3-
(methylamino)pyrrolidine-1-sulfonamide
(452.1)

P-0153

N-[3-(5-chloro-1H-pyrrolo[2,3-blpyridine-
3-carbonyl)-2-fluoro-phenyl]-3-
(dimethylamino)pyrrolidine-1-sulfonamide
(466.1)

P-0154

N-[3-[5-[6-(]-cyanocyclopropyl)-3-
pyridyl]-1H-pyrrolo[2,3-b]pyridine-3-
carbonyl]-2-fluoro-phenyl]pyrrolidine-1-
sulfonamide

(531.2)

P-0155

1-[5-[3-[2-fluoro-3-(pyrrolidin-1-
ylsulfonylamino)benzoyl}- 1H-pyrrolo[2,3-
b]pyridin-5-yl]-2-
pyridyl]cyclopropanecarboxamide

(549.2)

P-0156

1-[5-[3~[2-fluoro-3-(pyrrolidin-1-
ylsulfonylamino)benzoyl}-1H-pyrrolo[2,3-
b]pyridin-5-yl]-2-
pytridyl]cyclopropanecarboxylic acid
(550.2)

P-0157

1-[4-[3-[2~fluoro-3-(pyrrolidin-1-
ylsulfonylamino)benzoyl]-1H-pyrrolof2,3-
b]pyridin-5-
vllphenyl]cyclopropanecarboxamide
(548.2)

P-0158

1-[4-[3-[2-fluoro-3~(pyrrolidin-1-
ylsulfonylamino)benzoyl]- | H-pyrrolo[2,3-
b]pyridin-5-
yllphenyljcyclopropanecarboxylic acid
(548.2)

P-0159

3-[3-(dimethylsulfamoylamino)-2-fluoro-
benzoyl]-5-(5-methoxypyrazin-2-y()-1H-
pyrrolo[2,3-b]pyridine

| 470.1)

4811-7918-7726 1
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5-|5-(dimethylamino)pyrazin-2-yl]-3-[3- | | 2
(dimethylsulfamoylamino)-2-fluoro- "l oy “x‘,,/\\iz o
P-0160 benzoyl]-1 H-pyrrolo[2,3-b]pyridine NA A T N
(484.2) LIy~ "%
2]

3-[3-(dimethylsulfamoylamino)-2-fluoro- 5 o AN
| benzoyl]-S-(6-methoxypyridazin-3-yl)-1H- | 4™ }/(\ 1 Q

P-0161 ipyrrolo[’z_.'j-b]pyridine ' /\TS ¥ g'?g"\
| (471.1) SN
| | H
" 4-[5-[3-[3- 1 N
[[ethyl(methyl)sulfamoyi]amino]-2-fluoro- | SN w IS .
P-0162 | benzoyl]-1H-pyrrolo[2,3-b]pyridin-5- ‘ \F\%‘ _ ?’Q}ﬁ\"ﬁg,(
ylipyrimidin-2-yl{Jmorpholine m F Wy
(540.2) o
5-chloro-3-[2-fluoro-3-[[{4-fluorophenyl)- 7
methyl-sulfamoyljamino|benzoyl]- 1 H- — g‘j
P-0163 pyrrolo[2,3-b]pyridine . " \ 1 %
(477.1) NS 4 e
\f N
3-[3-[[ethyl(methyl)sulfamoyl]amino}-2-
fluoro-benzoyl]-5-(1-methylpyrrol-3-yl)- m== ° g 9 (
P-0164 1I1-pyrrolof2,3-b]pyridine “MNAANA ™S
(442.1) N .

3-[2-fluoro-3-
[[methy!(propyl)sulfamoyijamino]benzoyl]
P-0165  -5-{1-methylpyrazol-d-yl)-1H-pyrrolo[2,3-

b]pyridine
471.2)
5-[3-[3-[[ethyl{methy])sulfamoyl]amino]-2- i
fluoro-benzoyl]-1H-pyrrolo[2,3-b]pyridin- S N4 f e
P-0166 5-yl)thiazole (460.1) Z A / n,‘f?‘-—'\
x> ”’ o
o 3-[3-[[ethyi{methyD}sulfamoyl]amino]-2-
fluoro-benzoyt]-5-(1-methylimidazol-4-yi)- - ° o
P-0167 |H-pyrrolo[2,3-blpyridine =N A/ r’\g"\
(457.1) \«'\g
4-[3-[3-[[ethy(methy]}sulfamoyl]amino]-2-
flucro-benzoyl}-1H-pyrrolo[2,3-b]pyridin- o, p
P-0168 ' 5-ylJoxazole . O/K/N A~ : N\f‘%—(
(444.1) s .
! ; H
[ 12.6-difluoro-3- " .
(phenylsulfamoylamino)pheny!]-[5-(2- o T Y o Q\/ /
P-0169 methoxypyrimidin-5-yl)- [H-pyrrolof2,3- LA b .
b]pyridin-3-yl]methanone ol ¢ HB
(531.5 "
3-]2,6-difluoro-3- = -
[[methy[(phenyl)sulfainoylJamino]benzoyl] e o 9) C )
P-0170 -5-(2-methoxypyrimidin-5-y[)-TH- Nt 4 ) ‘»—?%(
pytrolo[2,3-b]pyridine \Nl,: PRk
(551.1) 8
138

4811-7918-7726.1



WO 2012/109075 PCT/US2012/023543
039363-7211
[2,6-difluoro-3-(3- o
E pyridylsulfamoylamino)phenyl|-{5-(2- - o F\],,.,,> /\""N
P-0171 methoxypyrimidin-5-yl)-1H-pyrrolo{2,3- ” \;,{V/;\/,\IV\}J{W";«
b]pyridin-3-yllmethanone 5 & B 3 "
(538.1) -
‘ 3-[2,6-difluoro-3-([methyl(3- . e
pyridy Dsulfamoyljamino]benzoyi]-5-(2- e Moy o\}’.j’/ Q’_ j
P-0172 methoxypynm|dm-5—_\;'l)-lIl-p_vrro[o[’z,B- AL V/J\//,,\ ' wi‘,r'\
b]pyridine Cuy @ #%
(552.1) i
[2,6-difluoro-3-(thiazol-5- . N
ylsulfamoylamino)phenyl!]-[S-(2- Lom, a % &
P-0173 methoxypyrimidin-5-yl)-t H-pyrrolo[2,3- Nf /7 \X'"g'/{"ﬁr,,\
blpyridin-3-yl]methanone " Mo "
(544.1) H
S-{[2,4-difluoro-3-[S-(2-methoxypyrimidin- ¢ N
S-yl)-1H-pyrrolo[2,3-b]pyridine-3- oMy W™ . <>, )
P-0174 carponyI!phenyl]sulfamoy!-methyl- .3\)\4\7/2/[‘: §_§,N\
amino]thiazole A °
' (558.1) Yoon
[3-(cyelopentylsulfamoylamino)-2,6- .
difluoro-phenyl]-[5-(2-methoxypyrimidin- Ao o % Q
P-0175 5-y1)-1H-pyrrolo[2,3-b]pyridin-3- ’ ¥ A
yllmethanone N IN\> Ak
(529.1) H
3-[3~ ”
[{eyclopentyl(methyl)sulfamoyl]amino]- ol o Q & é,
P-G176 2,6-difluoro-benzoyl}-5-(2- i / i
methoxypyrimidin-5-yl)-1H-pyrrolo[2,3- s, LN\ -
blpyridine (543.2) :
| | [3-{eyclopropylsulfamoylamino)-2,6- )
difluoro-phenyl}-[5-(2-methoxypyrimidin- P, " I o
P-0177 5-yl)-111-pyrrolo[2,3-b]pyridin-3- d e
ylmethanone Sy ',; RS
(501.1) '
[2,6-difluoro-3-(tetrahydropyran-4- )
ylsuifamoylamino)phenyl]-[5-(2- " R " °)
P-0178 methoxypyrimidin-5-y1)-1H-pyrrolo]2,3- X { %
b]pyridin-3-ylJmethanone E s
(545.1) ®
3-[2,6-difluoro-3-[[methyl{tetrahydropyran- "
4-yl)sulfamoyljamino|benzoy!]-5-(2- . " '
P-0179 | methoxypyrimidin-5-yl)-1H-pyrrolof2,3- 1 2’@@}?\’7
b]pyridine ool ~ VP
(559.1) .
| 3-[2,6-difluoro-3-[[2- .
| fluoroethyl(methyl)sulfamoy!jamino|benzo » o ;
P-0180 | yl]-5-(2-methoxypyrimidin-5-y[)-1 H- T 'V‘Qg;,,(/
pyrrolo[2,3-b]pyridine BRSS!
(521.1) o
3-[2,6-difluoro-3-{[ methyl(2,2,2- .
trifluoroethyl)sulfamoy! Jamino]benzoyl)-5- oty o T
P-0181 (2-methoxypyrimidin-5-yl)-11{-pyrrolo[2,3- A ?“'(, b,
blpyridine w.'l_;‘ R e
] (556.1) Ak
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3-[2,6-difluoro-3-[[3- ¢ =

[ ﬂuoropropyl(methyl)sulfamoyl]uminojbcnz) SO o, \’"> & //’

P-0182 | oyl]-S<(2-methoxypyrimidin-5-yl)-1H- N‘\yw}’\\;{m\;,.:\
pyrrolo[2,3-b]pvridine L /,.\:) FoHy
(534.1) i

| 5-chloro-3-[2,6-difluoro-3-[{2- l .
methoxyethyl(methyl)sulfamoyl]aminolben o % B

P-0183 zoyl]-1H-pyrrolo[2,3-b]pyridine . ban Y a8

(458.1) Ty ¢ i
H

S-chloro-3-{2,6-difluoro-3-[[3~ 5 .

fluoropropyl(methyl)sutfamoyl]aminolbenz o, 3"’2 . 7

P-0184 | oyl]-1H-pyrrolo[2,3-b]pyridine G 3K R

(561.1) BRI " Fh

e
3-[2,6-difluoro-3-[13-
fluoropropyl(methyl)sulfamoyl]amino]benz i £ =

P-0185 oy!]-5-(2-isopropylpyrimidin-5-yl)-1H- /\fnj? OMQW% ’b/\'J
pyrrolo[2,3-blpyridine MG EARE!
(547.2) R
3-[2,6-difluoro-3-[[[1-

(methoxymethy|)cyclopropyl]-methy|- /k( _

P-0186 sulfamoyl]amino [benzoyl]-5-(2- [ AR
isopropy Ipyrimidin-S-yl)-1 H-pyrrolo[2,3- SEE)
b]pyridine (571.2) "
S-chloro-3-[2,6-difluoro-3-[[[1- i B
(methoxymethyl)cyclopropyl]-methyl- 0 qj

P-0187 sulfamoyljamino jbenzoyl]-1H-pyrrolof2,3- o : Nf{,(r\
b]pyridine s A o
(485.1) )
S-chloro-3-[3~[[2- i
cyclopropylethyl(methyl)sulfamoy(]amino] 9 j

P-0188 -2,6—d. if]uoro~ben20ylj-l H-pyrrolof2,3- & fﬁ”@ﬁ_‘%ﬁ_\
b]pyridine 5k R %
(469.1) Ml
3-03-[[2- .
eyclopropylethyl(methyl)sulfamoyl]amino] )Y o : K%

P-0189 | -2,6-difluoro-benzoyl]-5-(2- P ol

|‘ isopropylpyrimidin-5-yl)- | H-pyrrolo[2,3- LY " Ho
b]pyridine (555.2) ”
S-chloro-3-[2,6-difluoro-3-[[[1- F oH
{hydroxymethyl)cyclopropy!Jmethyl- ° \’ ¥ o /,g

P-0190 methyl-sulfamoyl]|amino]benzoyl]-1H- GIM / - LN
pyrrolo[2,3-b]pyridine e N/l,u h o
(485.1) N
methyl -[[[3-(5-chloro-1H-pyirolof2,3- . o 4

| b)pyridinc-3-carbony!)-2,4-difluoro- s ) I

i P-0191 phenyl]sulfamoyl-methyl- e j& RV
amino]methyl]cyclopropanecarboxylate K\ > ¢
(513.1) B
S-chloro-3-[3-[[2- =
cyanoethyl(methy!)sulfamoyllamino[-2,6- TN j’

P-0192 difluoro-benzoyl]-11i-pyrrolo{2,3- o - TNA e
b]pyridine L LR
(454.0) i
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P-0193

(5-chioro-1H-pyrrolof2,3-b]pyridin-3-yl}-
[2,6-difluoro-3-(3-
methoxypropylsulfamoylamino)pheny|Jmet
hanone

(459.1)

P-0194

N-[3-(5-chloro-1 H-pyrro!o{2,3~b]pyridiﬁe-

3-carbonyl)-2.4-difluoro-phenyl]-4-methyl- ‘

piperazine-1-sulfonamide
(470.1)

P-0195

5-chloro-3-[2,6-difluoro-3-[[(2-hydroxy-2-
methyl-propyl)-methyl-
sulfamoyl]Jamino]benzoyl]-1H-pyrrolo[2,3-
blpyridine

473.1)

P-0196

5-chloro-3-[2,6-difluoro-3-[[(2-hydroxy-
1,1-dimethyl-ethy|)-methyl-
sulfamoyl]amino]benzoyl]-1H-pyrrolof2,3-
blpyridine

473.1)

P-0197

N-{3-[5-(2-cyclopropylpyrimidin-5-y1)-1H-
pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-
difluoro-phenyljazetidine- 1 -sulfonamide
(511.1D)

P-0198

N-{3-[5-(2-cyclopropylpyrimidin-5-y[}-1H-
pyrrolo[2,3-b]pyridine-3-carbonyl}-2,4-
difluoro-phenyl]-3-fluoro-azetidine-1-
sulfonamide

(529.1)

P-0199

5-(2-cyclopropylpyrimidin-5-yl)-3-2,6-
difluoro-3-[[methyl{oxetan-3-
ylsulfamoyl]amino]benzoyl]-1H-
pyrrolo[2,3-b]pyridine

(541.1)

P-0200

3-[3-
[[cyclobutyl(methyl)sulfamoyl]amino]-2,6-
difluoro-benzoyl]-5-(2~
cyclopropylpyrimidin-5-yl)-1H-
pyrrolo[2,3-b]pyridine (539.2)

P-0201

S-chloro-3-|2,6-diftuoro-3-
[[methyl(tetrahydrofuran-3-
yDsulfamoyl]amino|benzoyl}-1H-
pyrrolo(2,3-b]pyridine

(471.1)

P-0202

- N-[3-(5-chloro-1 H-pyrrolof2,3-b]pyridine-
i 3-carbonyl)-2,4-difluoro-phenyl]-3-
. methoxy-pyrrolidine- |-sulfonamide

(471.1)

P-0203

N-[3-(5-chloro-1H-pyrrolo[2,3-b]pyridine-
3-carbonyl)-2,4-difluoro-phenyl]-3-
(methylamino)pyrrolidine- | -sulfonamide
(470.1)

4811-7918-7726.1
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: N-{3-{3-chloro-1 I'i—'p_vrrofog,.,.ﬁ-b}pyridinc-

3-carbonyl)-2.4-difluoro-phenyl]-3-

P-0204 {dimethylamino)pyrrolidine- [-sulfonamide
(484.1) i
[ﬁ ! N-[3-(5-{6-(-evarocyclopropy)-3-
' " pyridyl |- 1H-pyrrolo| 2,3-b]pyridine-3-
P-(:205 carbonyl]-2.4-difluoro-phenyi pyrrolidine-
' i T-sulfonamide |
| (549.1 |
t I-[5-[3-[2,6-difluoro-3-{pyrrolidin-1- '
’ - ylsulfonylamirc)benzoyl|-1H-pyrrolo[2,3- |
P-0206 bipyvridin-5-yl;-2-
' pyridyllevetopropanecarboxamide
(567.2)
1-[5-[3-[2,6-difluoro-3-{pyrrolidia-1- .
vlsulfonylamino)benzoyl]-111-pyrrolo(2,3- | wo. X 0\7"\/7 o
P-0207 blpyridin-5-yl]-2- I Q\} A \}"\rr‘%"'o
pyridyl]cyclopropanecarboxylic acid E:ﬁ"\} e
(568.1) -
! 1-[4-13-[2,6-ditluoro-3-(pyrrolidin-] - T ]
' visulfonylamino)benzey! -1 H-pyrrolo[2,3- M )Z S ¢ \__7“‘“"‘“:__) .
P-0208  blpyridin-5- ' ) Q.,,A IO
yI'pheryl]cyclopropanecarbexamide LBy P
| (566.2) R
1-[4-[3-[2,6-difluoro-3-(pyrrolidin-1- .
I ylsulfonylamino)benzoy!]-11T-pyrrelo[2.3- HoVQ N e, ’Z"“I 0 —
P-0209 h]pyrldm-_b— o &1 /\Y.g \,\'”’-.:s;_;\)
ytlrhenyljeyclopropanecarboxylic acid iy Pore
(567.1) g
3-3-(dimethylsulfamoylamine)-2,6- L T
difluoro-benzoyl]-5-(5-methoxypyrazin-2- /O\rzx,q 0{}___/""\,}.- o
P-0210 yD)-1H-pyrrolo[2,3-b]pyridine N A TN
(489.1) Y Ly "e
H
5-[S-(dimethylamino)pyrazin-2-y1]-3-[3- \ SN
(dimethylsulfamoylamino)-2,6-difluoro- sy NIV
P-0211 berzovl]-1H-pyrroto]|2,3-blpyridine PPN D S N
(502.1) K/\:qj;\ Ty
. H
| 3-|3-(dimethy!sulfamoylamino)-2,6- ' o
difluoro-benzoyl]-5-(6-methoxypyridazin- /°'~m %_-J\:}\ Q s
P-0212 3-yD)-1H-pyrrolo[2,3-b]pyridine "Nﬂ'\{\[é § g
(89.0) Sy e
: ’1-[5-[3{3- o NN e ——I
[{ethyl(methylysultamoy!]aminol-2,6- NN o\\-} S e
P-0213 diflnoro-benzoyll-1H-pynolo[2,3- U _ ’/\ “3«»»1.“};?.,&\
blpyridin-5-yl]pyrimidin-2-yljmorpholine Q,} T
(558.2) "
5-chloro-3-[2.6-ditiuoro-3-[[(4- P
tlucrophenyl)-methyl- » N
P-0214 sulfamoy!lamine benzoy!}- 1 Hopyrrelof2,3- ; "

4811.7918.7726.1

" blpvridine




WO 2012/109075 PCT/US2012/023543
039363-7211

3-[3-(dimethylsulfamoylaming)-2,6-
difluoro-benzoyl]-5-(i methvlpyrral 3 v.i

P-0215 1H-py1rolo[2,3-5|pyridine
i {460.0)
3-[2,6-difluoro-3- . T
[[methyl(propyl)sulfamoyljamino[benzoyl] o N {7{, . {-
P-0216 -5-(1-methylpyrazol-4-yD)- (H-pyrrolo[2,3- ------'N\,;,‘\&\r/( / "’\N,_%\.--N\
b]pyridine L‘@N/JL»} Ho
(489.1) i
! 5-[3-[3-[[ethyl{methy[}sulfamoyl]amino|- 7 Ny
' 2,6-diflyoro-benzoyvl]-1H-pyrrolo{2.3- ! ~5 o :‘Q;’}/ o
P-0217 bjpyridin-5-ylJthiazole '\&AW/\/\ \—*“\Ns_u\
(@78.1) Ay &
B -5--[3»-[[ethyl(meth}jlﬁ)_g{zifamoy]]amir;aj—2:6- - . Fo
diftuoro-benzoy. -5-(1-methv/imidazol-1- it M\M\F’;\ -
' P-0218 y1)-1H-pyrrolo[2,3-b]pyridine SR NP D aa W S
(475.1) l\\,,/\N\ FOA
H
| ' 4-13-[3-[[ethyl(methy}sulfamoyl]aminol- I F i
: 2,6-difluoro-benzoyl]-1H-pyrralof2,3- =N c\\r/f\\:‘ o
P-0219 blpyridin-5-yijoxazole oA ’§ J N
(462.1) \!\:N\/ILN/ o
]
6-[3-[3-(dimethyisulfamoylamino)-2,6- .
difluoro-benzoyl]-1H-pyrrolo[2,3- N o I )
P-0220 b)pyridin-5-y!]quinoline (I = ‘*\f\
(508.1) \'/I_N\ Foonn
: H
N 6-[3~[3-(dimethyisulfamoylamino)-2,6- .
difluoro-benzoyl]-1H-pvrrolo[2,3- PPN °\\,,,::\ .
P-0221 5)pyridin-5-yljquinazoline N A o \ a{w‘-.-s N
(509.1) ! N\ PO
. H
i 6-[3-{3—{(1imethyisu!fan:oylamirao}—z,});” o : o T
difluoro-benizoyl]-1H-pyrrolo[2,3- N c, ""; .
P-0222 b]pyridin-3-y1]-1,3-benzothiazole *-’S,JF\/‘\ A~ K
(514.1) Ty F MR
, St
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Example 3: Preparation of 5-cyano-3-[3-[[ethyl(methyl)sulfamoyl|amino|-2,6-difluoro-benzoyl]-

1H-pyrrolof2,3-b]pyridine (P-0017).

Scheme 3
3 Py 2
~ D\\S’/O /  dimetnylaminopyridine NH""\‘\.\,/I‘ p '\‘)\
+ SN n-Bulli ! ;
_ CloONT - e i ,
5 / pyridine o ? 0 OMF F/L‘Y
NHZ 9 /N\\/ NHS//Q J/
8 10 14 O// IN—
F F
;
3. TN OH 1 N
N 0 N { Fatall
m A J -PrMgCi TN QL
NN + F7o Y e Br 2 N r_f \NH‘.S"’N\
10 NEC o mesitylmagneisum bromide \L\ > F 0
S N N
‘/ﬁ o ~N// 5=C
)\\\/ / O$S:
1 e 13
12 c W
/A !
N\\ T/\'f’( %’N ‘
Dess-Martin Periodinane (/\Jl:g F/ NH""T’\ N e
S N © 1,1-Bis(diphenylphosphino}-
N \_0 ferrocene
07§
=
B4
N /7 14
C. I//\\
w Al
AN N / \NH/S\\ \ F
> J\\ " ° c 17 \‘ \
NN o TBAF N Q?/Y % N
/57 ‘\>f;\ ’__,.( —S ! \

[0207]

T
LA

N F NHE
b

P-0017

Synthesis of 1-[(ethyl(methyl)sulfamoyl)amino]-2,4-difluoro-benzene (10): To a solution

of 2,4-Difluoroaniline (2.21 g, [7.13 mmeol) in dichloroethane (10 ml.) were added 4-

Dimethylaminopyridine (0.1 g, 0.82 mmol), N-ethyl-N-methyl-sulfamoy! chloride (2.7 g, 17.13

mimno!) and pyridine (2 g, 25.28 mmol). The mixture was stirred at room temperawure overnight, The

resulting minture was poured into an aqueous potassium carbonate solution, and extracted with ethyl

acetate (EtOAc). The organic laver was washed with brine, dried over sodium sulfate and filtered.

The filtrate was concentrated and purified by silica gel coluun chromatography using 20% to 100%

ethy! acctate in hexane as an eluent to give th desired product (10, 3.08 g, 71.8% yield). MS (ESI)

[M+H')" =250.8. '"H NMR spectrum is consistent with the structure of the compound.

4511-7918-7726.1

144



WO 2012/ 1090078 PCTAUS2012/0023543
D967

[0208]  Synthesis of I-j(cthylimethyDsulfamoyamino]-2 -difluoroe-3-formyl-benzene (11): To
a mixture of |- (ethyl{methylisuliamoyl)amino [-2 4-diflucro-benzene (160, 3,08 ¢. 12,31 mmol) in
tetrahydrofuran {THE) £25.0 1l Y under an atmosphere of nitrowen at =78 *C was added 2.5M n-
butyllithiium oa=Rulay i THE (S mbLo. The colerless reaction rasture was kept at =73 70 for oue hour
and 2.5M o-Bul.iin THEF (3.1 m.i was added (o the regetion mixture, The reaction was kept at -78 *CC
for 1 kr and added N N-Iimethyliormamide (DMFE) (1.8 mi_. 23.23 mmol). The reaction ruixtare
turned into solid. The solid reaction mixiure was shaken for about 5 mimutes t:obain a sluny. Phe
reaction nuxiure was Kept it dryize-acetone bath for T hr and was allowed o warm up o room
temperature for 1 hour, Phe reaction mixtire was poured into an aqueous ammaonia chloride solution
and extracted with ethyl acetaie. The organic layer was washed with brine, dricd over sodium sulfate,
concentrated and purified with silica gel column chromatography using 30% 1o 100% ethy| acetate in

hexars as an e uent to ghve the desired product (11, 110 g 32, 1% vield), MSTESD [M-H] - 2783,

"H NMR <pectrurn is consistent with the structire of the compond.

{0209] Syathesis of 1-{benzenesulfonyl)-5-bromo-3-iodo-pyrroto[2.3-b|pyridinc (12).

NaH

Benzenesulfonyl chloride

17

-~

[021€]  To asalution of 5-bremo-3-iodo-LH-pyrrolo{2,3-b|pyridine (2.7 g, 8.36 mmol) in DMV
300 ml was added sodium hydride (604, .37 g, 9.2 mmol) &t room temperatute. After [0
ininutes. benzenesulfony ] chivride (1,13 ml, 878 mmol) was adided to and the reaction mixture was
stirred at room temperature tor 3 hours, The reaction mixtore was poured in to water and exiracicd
with eshyl acetate, The organic layer was dricd over anhydrous sodium sulbate and filtered, The
tiltrate was concentrated, filtered and washed with ethyl acetate to obtain the desired product 12 as a
white solid (2.70 gj. The mother liquid was puritied with silica 2el columu chromatograpiy using,
20% to 100%% ethyl acetate in hexane as an cluent to give addition product (0,90 p). The combined
vield is 93 195 MS (ESL 1M 117 := 4641, 'H NMR spectruni is consistent with the structure af the

ompound

[0211] Synthesis of 1-(benzenesulfonyl)-5-bromo-3-{|3-[{ethyl(mcthyDsulfimoyl]amino]-2.6-

diltuoro-phenyt|-hydroxy-methyl]pyrrole}2.3-b|pyridine (13):

Step L Toa solution of 1- [cthylarethyDsultamoyllamie -2 4-ditleorae3-tonnyi-henzene (1E, 1076
g, 2,73 mmol) in THEF (& mLj. under nitrogen at -78 °C, was added 1M mesityImagresium bromide m
HE (2.8 mly. Vhe reaction solution was stirred for 40 minutes.

143



WO 2012/ 109075 PCT US2012023543

039363-7211

Step 2; To t- henzeresulfonyli-3-bromo-3-1odo-pyrrolo] 2.3 -bipyridine (17, .76 ¢ 3.7 mmol} in

THF (10 mi ). under an atmosphere of nitregen at -40 *C, was added a selution of i-PrMaCl (2.0 M
i THE, §.9 mi v The reaction mixture was allowed to warm up 10 5 °Cin | kour, The reaztion
mixture was cooled w =10 0 end wided tie recetion selauon trom step 1 The restlung reaction
mixture was allowed o wamm W reom remperature in 1 bro poured into warer and oxtrscted with ethyl
acetate. The orzanic layer was washied witk brine, dried over sodinm solfate, corcenmated and
purified by silica gul column chromatography using 20% to 100% ethyl acetate in hexane as an eluent
to give the desired product (13, 1. 10g, 654751, MS (S {M+H | == 6147 and 6i6. 7. "H NMR

spectrum 15 consistert with the strucwere of the sompaund.

[0212)  Syuthesis of 1-(benzenesulfony [-5-cvane-3-1|3-| lethyi(methyDsuifamoxijamino|-2,6-
difluoro-phenyl]-hvdroxy-methyl|pyrrolo]2,3-b]pyridine (14): To [-{benzenesuliinyl)-S-bromo-3-

aminaj-2,6-difluoro-pbeny! |-hyvdroxy-methyllpy:rolof2.3-b |pyridine

[[3-[[ethy(methyhsultamoyl
(13, 500 mg. ©.§1 mmol) were added zine eyvanide (0.05 ml, 0.77 mmol), zine,
rristdibenzylidencacctoneidipalladiumi 07 196 mg, 0.09 mmoln 1.V-Biscdiphenyiphosphimoiterrocene
(90 g e mmoly and DME U ml) under nitrogen. The recrion mixture was heated w126 *C
avernighit, The resulting reaction mixtare was poured inwe an aqueous potassiun carbonate solution
and extracted with cthyl acetate. The orsanic laver was washed with brine, dried over sodium sulfate
and filtered. The filtrate was concentriced and purified with sil'ca gel column chromatography using
20% 1o 100% cthy] acctate in hexane ay ani eluent o give the desired producz {14, 0.20 ¢, 43.87¢
vieldn MS (SHHM=H |7 = 362,00 "H NMR speetrum is cons stent with the structure of the

compound.

[0213] Synthesis of 1-(henzenesulfonyD-5-cyano-3-| 3-{[cthyl(methyl}sulfamoyljamino)-2,6-
difluoro-benzoyl|pyrrolo2,3-b[pyridine (15): To 1-(berzencsultonyl)-5-cyano-3-|] 3-
[[ethyl{methyhsultamovilamine?-2 A-diflucro-phenyl]-hydroxv-methylIpyrrolo[ 2. 3-hipyridine 1 14,
0.2 g 0,36 mmaly in methylere chloride (10 mLy was added Dess-Martin Periodinans (018 5. 0,43
mmol). The reacton mixture was stirred at room temperature for 20 minutes. The reaction mixture
was concentrated, and purified by silica gel column chromatogaphy using 25% to :100% ethyl acctate
in hexang as an cinent to give th desired product (15, 170 mg, 85.3% yield). MS (LIS |[M+H™|" =

$60.5. "I NMR spectrum is corsistent with the structure of the compound,

[0214]  Synthesis of S-cyvano-3-[3-[[ethvlimethyl)sulfamoyl]amino|-2,6-difluoro-henzoyl |- TH-
pyrrolo|2.3-bipyridine (P-0017): T 1-{benrencsulfony])-5-cvano-3-[3-
L[ethyl{meihy|sulfamoylJamino]-2,6-difluoro-benzoyl]pyrrolo] 2 3-bipyridine (15, 0.17 ¢, 0.3 mmol)
in THF (10 ml.} was added tetra-n-butylamonium flucride (TBAF) {0.19 g, 0.6 mmol) T'h¢ reaction
mixture was stieed at room femperztore svernight. The resufting reaction mixture was poured into an
aquedus amimonie chlosde solution and extracted with ethy acetate The organie laser was washed
with brine, dricd over sadium sulfite and fdtered. The filtrate w o5 concenrated and purdicd by silica
146
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gel column chromatography using 2% to 10% methanol in methylene chloride as an cluent to give the
product (P-0017, 74.5 mg, 58.5% yield). MS (ESI) [M+H']"=420.1. 'H NMR spectrum is

consistent with the structure of the compound.

[0215] The following compounds were prepared according to the protocols set forth in Example 3
and Scheme 3.
S-chloro-3-|3-| [ethyl{methyl)sulfamoyl]amino]-2,6-difluoro-benzoyl]- 1 H-pyrrolo[2,3-b]pyridine
(P-0012),
N-[2,4-~diflucro-3-(5-{luoro-4-iodo- | H-pyrrolo[2,3-b1pyridine-3-carbony|)phenyl]pyrrolidine- | -
sulfonamide (P-0013),
5-chloro-3-[3-[[ethyl(methyl)sulfamoyl]amino}-2-fluoro-benzoyl]- IH-pyrrolo|2,3-b]pyridine (P-
0018),
N-[2-fluoro-3-(5-methyl-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)phenyl]pyrrolidine-1-su!fonamide
(P-0023),
5-bromo-3-[3-[[ethy|{methvl)sulfamoyl]amino]-2-fluoro-benzoyl]- |H-pyrrolo[2,3-b]pyridine (P-
0038),
5-cyano-3~[3-[[ethy|{methy[)sulfamoyl]amino]-2-fluoro-benzoyl]-1H-pyrrolo[2,3-b]pyridine (P-
0039).

The following table provides structures of certain compounds of the present invention and observed

mass. 'H NMR spectra were consistent with the structures of the compounds.

MS(ES]) [M+H'T
Compounds observed
P-0012 7
o %’N
(o] o i N rtr\o ™ | 4289
\*/l\#
P-0015 F
o " 2
%
SN { s 551.1
\\\N/\a U
R -
P-0018 °vQ R}
| o IZ; IS 410.9
s
i
i e
P-0023 ( jra4;::2 2,0
M F NS, 402.9
| L
1 = —
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Example 4: Preparation of N-|3-[4-(cyclopropyvimethylamino)-3-fluoro-1H-pyrrolo]2,3-

blpyridine-3-carbonyl]-2,4-difluoro-phenyl| pyrrolidine-1-sulfonamide (P-0016).

Scheme 4,

[0216]  Step 1 —Synthessi of 2.6-difluoro-3-nitrobeazoyl chloride (2): In a round flask, 2.6-

dittuoro-2-nitrobenzoie asid (3.5 2, 0,02 mol) wa: added Thional chloride 20 ml 0 27 meli and

N N-Dimethyormamide (109 plo 9.091 mal), The reaction mixture was placed in an il bath at 0 °C

ior 4 hrs, All volatiles were removed and the residoe was stripped irom toluene twice and dried in

high vacuo tn give a velow oily hayaid (2, 295 ¢ 292 1ewill be nsed as s,
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[0217}  Step 2 — Synthesis of (2,6-difluoro-3-nitro-phenyl)-(5-fluoro-4-icdo-1H-pyrrolof2,3-
b]pyridin-3-yl)methanone (18): In a Vial, 5-fluoro-d-iodo- H-pyrrolo[2,3-b]pyridine (450 mg, 1.72
mmol) was cooled in an ice-water bath and added Trifluoromethanesulfonic acid (1.52 ml, 17.17
mmol). The reaction was stirred in an ice-water bath for 5 minutes and followed by adding 2,6-
difluoro-3-nitrobenzoyl chloride (2, 500mg, 2.26 mmol}, The resulting reaction mixture was stirred at
an ice-water bath for 20 min and warmed up to room temperature. Afier 24 hrs at roomn temperature,
the reaction mixture was quenched with 5 ml. of methano! and stirred at r.t. for | hr. The mixture was
poured to the saturated NaHCQ3 aqueous solution and extracted with EtOAc. The organic layer was
washed with water and brine, dried with MgSQO4. The volatiles were removed under vacuo. The
residue was suspended in acetonitrile and sonicated for 45 mins. The precipitate material was
collected by filtration and washed with acetonitrile. The desired product (18, 532 1ng, 69%) was a tan

solid. MS (EST) [M+H] = 447.8.

[0218] Step 3 — Preparation of (3-amino-2,6-difluoro-pheny!)-(5-fluoro-4-iodo-1H-pyrrolo]2,3-
b]pyridin-3-yl)imethanore (19): In a round flask, (2,6-difluoro-3-nitro-pheny!j-(5-fluoro-4-iodo-
LH-pyrrolo[2,3-b]pyridin-3-yl)methanone (0.53 g, 0.001 mol) was added EtOH (50 ml) and TIN(T)
CHILORIDE (788 mg, 4.16 minol). The reaction mixture was heated at 50 °C lor over weekend. The
reaction mixture treated with 50 m{. of water and 50 mL saturated sodium bicarbonate. Additional
ethyl acetate (20 mL) was added and the milky suspension was treated with celite and mixed well
before filtering. The filtrate was added by brine to give clear layers that were separated. The organic
layer was washed with water and brine and dried with MgS0O4. The volatiles were removed under
vacuum, The desired product was isolated by silica gel column chromatography (EtOAc/Hexane, 0-

80% gradient) as an off-white solid (19, 365 mg, 73%). MS (ESI) [M+H' ] =417.9.

[0219] Step 4 — Preparation of N-[2 4-diftuoro-3-(5-fluoro-4-iodo-1H-pyrrolo|2,3-b] pyridine-3-
carbonyl)phenyl]pyrrolidine-1-sulfonamide (’-0015): In a round flask, (3-amino-2,6-difluoro-
pheny)-(5-fluoro-4-iodo-1H-pyrrolo[2,3-b]pyridin-3-yl)methanone (19, 180 mg, 0.43 mmol) was
dissolved in 4 mL of THF and added PYRIDINE {106 ul, 1.29 mmol) and pyrrolidine-|-sulfonyi
chloride (110 mg, 0.65 mmol). The solution was stirred at room temperature for about 90 hrs, The
reaction mixture was added water and extracted with ethyl acetate. The organic layer was washed
with water and brine and dried by MgS0O4. The volatiles were removed under vacuum. The desired
product was isclated by silica gel column chromatography (EtOAc/Hexane, 0-80% gradient) as a light

yellow solid (P-0015, 99 mg, 41%). MS (EST) [M+H "= 551.1.

[0220] Step S — Preparation of N-{3-[4-(cyclopropylmethylamino)-S-fluoro-1H-pyrrolo[2,3-
b]pyridine-3-carbonyl]-2,4-difluoro-phenyl}pyrrolidine-1-sulfonamide (P-0016): To N-24-
difluoro-3-(5-fluoro-4-icdo-1H-pyrrolo[2,3-b]pyridine-3-carbonyi)phenyl]pyrrofidine- 1 -sulfonamide
(95mg, (.17 mmel) in isepropyl alcohol (2 ml) was added cyclopropylmethanamine (0.5 mL,
49.11mg, 0.69 mmol). The resulting solution was stirred at 90 °C overnight. The reaction mixture
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was concentrated in vacuo and purified by silica gel on the companion with 8 g-cartridge using
EtOAc/Hexane (0-65% gradient) as an eluent. The resulting product was further purified by prep
HPLC. The pure fractions were combined and were dried on a lyophilizer. The desired product was
obtained as a tan solid (P-0016, 6.5 mg, 7.6% yield). MS (ESI) [M+H']" = 494.4. H' NMR(THF-ds)

spectrum is consistent with the structure of the compound.

Example 5: Synthesis of N-(2-Chloro-5-{3-[2,6-difluoro-3-(propane-1-sulfonylamino)-benzoyl}-
1H-pyrrolo|2,3-b] pyridin-S-yl}-pyridin-3-yl)-benzenesulfonamide 25

[0221] N-(2-Chloro-5-{3-[2,6-difluoro-3-(propane- 1 -sulfonylamino)-benzoyl]-1H-
pyrrolo[2,3-b]pyridin-5-yl} -pyridin-3-yl)-benzenesulfonamide 7 was prepared in six steps from

S-Bromo-1H-pyrrolo[2,3-b]pyridine 1 as shown in Scheme 1.

Seheme 5
3 F. £
e} o} o}
Br Ny, Step ! Step 2 Slep 3 5 Q 990
U\> — By \ ¢ Mo B NH, NS N
Nl I " | F i ’ 7,\
P P P
NN N NN
20 2 22 z

Step 1 — Preparation of 2,6-Difluoro-3-nitro-phenyl)-(5-bromo-1H-pyrrolo[2, 3-b | pyridin-3-y1)-
methanone (21):

{0222} To 5-Bromo-1H-pyrrolo[2,3-b]pyridine (20, 0.5 g, 2 mmol) in nitromethane (11 mL) was
added aluminum trichloride (1.64 g, 12 mmol). The mixture became clear instantly. The resulting
solution was stirred at room temperature for | hour. To this mixture was then added 2,6-difluoro-3-
nitro-benzoyl chioride (0.681 g, 3 mmol) in nitromethane. The reaction mixture was stirred at 45 °C
overnight. The reaction was quenched with methanol. After a few minutes, some solids were crashed
out. Solids were collected by filtration, and it was clean product (21, 0.58 g). Additional product was

obtained from filtrate through chromatography (eluted with ethyl acetate and dichloromethane).

[0223] Preparation of 2,6-Difluoro-3-nitro-benzoyl chloride: To 2,6-Difluoro-3-nitro-benzoic acid
(2 g, | mmol) was added thionyl chloride (0.8 mL, 12 mmol). The reaction mixture was stirred at 57
°C overnight. After removal of solvent, the residue was stripped once froin toluene. This gave brown
oil was checked by NMR which indicated complete conversion to the acid chloride (18 g, 99%). This

material was used as is, without purification.
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Step 2 Preparation of (3-Ammno-2,6-difluoro-phenyl)-(3-bromo-1H-pyrrolof2,3-bJpvridin-3-y1)-
methanone (22).
[0224] To asuspension of 2,6-difluoro-3-nitro-phenyl)-(5-bromo-1H-pyrrolo[2,3-b]pyridin-3-yl)-
methanone (0.123 g, 0.287 mmol) in ethyl acetate (2 mL) and tctrahydrofuran (5 mL) was added
stannous chloride. dihydrate (0.223 g. 1 mmol). The reaction wixture was stirred at 60 °C for 24
hours. The reaction mixture was poured into a mixtere of 25 ml, of water and 23 ml. of saturated
sodium bicarbonate. This milky mixture was tiltered threugh a bed of Celite, and the Celite bed was
washed with some ethyl acetate. The two layers of the filtrate were scparated. The organic layer were
collected, washed with bring, and dried over anhydrous sodium sulfate. After removal of drving agent
and solvent, the residue was purified by chromatography (eluted with ethyvl acetate and
dichioromethane) to provide solid product (22, 0.1 z, 87%).
Step 3 - Preparation of isubutune-1-sulfonic acid {3-(3-bromo-1H-pyrroiof2,3-b]pyridine-3-

carbunylj-2,4-difluoro-phenyl/-amide (23):

[0225] A mixture of (3-Amino-2,6-difluoro-phenyl)-(5~-bromo-1H-pyrroio[2,3-b]pyridin-3-vi)-
methanone (47 g, 0.13 mmol), isobutane-1-sultonylchloride (62 mg, 0.4 mmol), and pyridine (0.5
mL, 6 mmol), in tetrakydrofuran (3 mL) was irradiated in microwave at 130°C for 10 minutes. The
mixture was diluted by ethyl acetate and then washed with water, brine, and dried over anhydrous
sodium suifate. After removal of drying agent and solvent, the residue was purified by
chromatography (cluted with hexanes and ethy| acetate) to provide desired product (23, 24 mg, 36%).
Step 4 - Preparation of isobwtane-1-sulfonic acid {2,4-difluore-3-[5-(4,4,5. 5-tetrametiny!-

[1,3.2]divxaborolan-2-ylj-1H-pyrrolof2.3-bjpyridine-3-carbonyl]-phenyl}-amide (24):

[0226) To asuspension of compound 23, an appropriate amount of his(pinacolato)diboron, and
potassium acetate ir. anhydrous 1,4-dloxane or an appropriate solvent is added [1,1°-
Bis(diptenyviphosphino)ferrocene]dickloropalladium (II) (complex with dichloromethane 1:1). The
suspension is heated in an oil bath for 2 to 24 hours. After cooling lo room temperature, the mixture is
diluted with ethyl acetate, filtered through a Cclitc pad, and concentrated. The residue is purification
by chromatography to provide isobutane-1-sulfonic acid {2,4-ditluoro-3-[5-(4,4,5,5-tetramcthyl-
[1,3,2)dwoxaborolan-2-v)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-phenyl}-amide (24).

Step 5 - Preparation of isobutane-1-sulfonic acid {3-[5-phenyl-111-pyrrclof2,3-b ] pyridine-3-
carbonyl]-2,4-difluoro-phenyl}l-amide (25):

[0227] To a mixture of compound 24, pheny! bromide and an appropriate amount of cesium
carbonate in anhydrous 1,4-dioxane or an appropriate solvent is added an appropriate amount of
tetrakis(triphenylphosphine)palfadium. The mixture is then heated in an oil bath for 2 to 48 howrs.
After cooling o reom temperature, the mixture is diluted with ethyl acetate or an appropriate solvent,

filtered through Celite, and concentrated. The residue is purified by chromatography to provide
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isobutane- [ -sulfonic acid {3-13-phenvl-t H-pvivolo[2,3-b pyridine-3-carbonvl]-2.4-difluoro-phenvl}-
amide (25).

Example 6: Preparation of compound 30

[0228] Compound 30 is prepared in four steps from 5-Bromo-1H-pyrrolo{2,3-b]pvridine 1 as shown

in Scheme 2.

Scheme 6
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Step I - Preparation of compound 27:

[0229} To =-Bromo-1H-pvrrolo[2,3-b]pyridine (20) in nitromethane or an appropriate solvent is
added an appropriate amount of aluminum trichloride. The resulting solution is stirred at room
temperature for | to 24 hour (heated in an oi: bath if necessary). To this mixture is then added
appropriate amount of benzoyl chloride in nitromethane or ar. appropriate solvent. The reaction
mixture is heated in an oil bath for 2 to 48 hours. The reaction is guenched with methano) or an
appropriaie solvent, Precipitate is coliected by filtration, and it is purified by chromatography to

provide compound 27.

Step 2 — Preparaiion of compound 28.

[0230] To asuspension of compound 20 in an appropriate solvent is added an appropriate amount of
stannous chloride. The reaction mixture is heated in an oil bath for 2 to 48 hours. The reaction mixture
is pourcd into a mixture of water and saturated sodium bicarbonate, This milky mixture was filtered
through a bed of Celite, and the Celite bed was washed with an appropriate solvent. The organic

layers were collected, washed with brine, and dried over anhvdrous sodium sulfate. After removal of

drying agent and solvent, the residue is purificd by chromatography to provide compound 28.

Step 3 - Preparation of compound 29
(0231] A mixture of compound 28, an appropriate sulfonyl chlaride, and an appropriate amount of’
pyridine in an appropriate solvent js irradiated in microwave at over 50°C for 10 to 60 minutes. The
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mixture is diluted broan appropriate solvent and then washed with water, brine, and Jdried over

anhyvidrsus sedinm selfate. Arter renoval of In bz asent and sslvent, the vestdue is puriticd by

chrematography o provide compound 29,

Stepr 4 — Preparadion of compound 30:

[0232]  T'oa mixtre of compoud 29, an appropiate boronic acid or a boronic ester, and an
approprizte amount of cesium carbonate in anhydrous | 4-dioxanc or an appropriate solvent is added
an appropriate amount of tetrakis(triphenylphosphineipalladium. The mixture is then heated in an vl
hath 1or 2 10 48 hours. Atter cooling to room temperature. the mixture is diluted with cthy? seetate
an approprate selvent, tiltersd through Celite, and concentrated. The residue fs purification by
chromatesraphy to provide compaound 20, When boranic acid or 2 boronie ester is not commurcially
available. baronic acid or ester of compannd 2995 prepared by following the procedure deseribed at
Example 1. step 4. Contpound 30 is then preparec by following the abovementioned procedure tiam

boronic acid or ester of compound 29 and an appropriate hat’de.
Example 7: Preparation of compound 30

[0233]  Compound 30 can also be prepared in tiree steps trom 3-Bromo-1H-pyrrolo[2,3-h]pyridine

11 as shown in Scheme 3.

Scheme 7

Stepr 1 - Freparation of compound 31:

[0234] To amixture of compound 27 , an appropr:ate borenic acid or a boronic ester, and an
appropriale amonnt of cesium carbonate in anhydrous 1.4-dioxane or an appropriate solvent is added
an appropriate aovrnt of tetrakis(triphenylphosphine palladium, The mixture is then heated it an wil
bath for 2 (o 48 hours, After cooling to room temperature, the mixture is diluted with cthyl acutate sr
an appropriate solvant, filtered through Celite, and concenniated. The res:due is purification by

chromategraphy 1o provide compound 31, When boronic acid or 3 boronis ester is not commercially

avatlable, boronte acid or ester of compeund 27 15 prepared by tollosving the procadure descrilicd at
Example 1. step 4. Compound 31 is then prepared by following the abovementioned procedure from

boreniz aerd or ester of compound 27 and an cppropnate hallde.
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Step 2 - Preparation of compound 32:
[0235] To asuspension of compound 31 in an appropriate solvent is added an appropriate amount of
stannous chloride. The reaction mixture is heated in an oil bath for 2 to 48 hours. The reaction mixture
is poured into a mixture of water and saturated sodium bicarbonate. This milky mixture was filtered
through a bed of celite, and the celite bed was washed with an appropriate selvent. The organic layers
were collected, washed with brine, and dried over anhydrous sodium sulfate. After removal of drying

agent and solvent, the residue is purified by chromatography to provide compound 32,

Step 3 — Preparation of compound 30:

[0236] A mixture of compound 32, an appropriate sulfonyl chioride, and an appropriate amount of
pyridine in an appropriate solvent is irradiated in microwave at over S0°C for 10 t© 60 minutes. The
mixture is diluted by an appropriate solvent and then washed with water, brine, and dried over
anhydrous sodium sulfate. After removal of drying agent and soivent, the residue is purified by

chromatography to provide compound 30.
Example 8: Preparation of compound 34

[0237] Compound 34 is preparcd in two steps from 5-Bromo-1H-pyrrolo[2,3-b]pyridine 1 as shown

in Scheme 8.

Scheme §.
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Step |~ Preparation of compound 33.

[0238] To 3-Bromo-{H-pyrrolo[2,3-b]pyridine (20} in nitromethane or an appropriate solvent is
added appropriate amount of aluminum trichloride, The resulting solution is stirred at room
temperature for | to 48 hour (heated in an oil bath if necessary). To this mixture is then added
appropriate amount of benzoyl chloride in nitromethane or an appropriate solvent. The reaction
mixture is heated in an oil bath for 2 to 48 hours. The reaction is quenched with an appropriate
solvent. Precipitate is collected by filtration, and it is purified by chromatography to provide

compound 33.

Step 2 — Preparation of compound 34.

[0239] To a mixture of compound 33 | an appropriate boronic acid or a boronic ester, and an
appropriate amount of cesium carbonate in anhydrous 1.4-dioxane or an appropriate solvent is added
an appropriate amount of tetrakis(triphenylphosph ine)palladium. The mixture is then heated in an oil
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bath for 2 to 48 hours. After cooling to room temperature, the mixture is diluted with ethyl acetate or
an appropniate sobvent, filtered through Celite, and concentrated. The residue is purilication by
chromatography to provide compound 34.

[0240] When boronic acid or a boronic ester is not commercially avaiiable, boronic acid or ester of
compound 33 is prepared by following the procedure deseribed at Bxample 6, step 1. Compound 34 is
then prepared by {ollowing the abovementioned procedure from boronic acid or ester of compound 33

and an appropriate halide.

Example 9: Prepartion of 3-[3-(dimethylsulfamoylamino)-2,6-difluoro-benzoyl]-5-(5-

ethoxypyrazin-2-yl)-111-pyrrolo[2,3-b|pyridine (37).

Scheme 9.
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Step 1.

[0241] Into a microwave vial 5-bromo-3-{3-(dimethylsulfamoylamino)-2,6-difluoro-benzoyt(-1H-
pyrrolo[2,3-b]pyridine 35 (70% pure, 200 mg, 0.3 mmol) was placed with 4,4,5,5-tetramethyl-2-
(4,4,5,5-tetramcthyl-1,3,2-dioxaborolan-2-yl)-1,3,2-dioxaborelane (216.75 mg, 0.85 mmol) and
potassium acetate (100 mg, 1.02 mmol) was added followed by 1,1'-bis(diphenylphosphino)ferrocene-
palladium(Il) dichloride dichloromethane complex (50 mg, 0.06 mmol). 1,4-dioxane (3 mL) was
added and the mixture was irradiatcd in microwave rcactor at 145 °C for 45 minutes. The formation of
the intermediate 36 was confirmed by LCMS. MS ESI [M+H~+]+ = 506.95 [M-H+]- = 504.85.

Step 2.

[0242} 2-Bromo-5-ethoxypyrazine (200 mg, 0.99 mmol) in 1.5 ml of 1,4-dioxanc was added into
the reaction mixture, made in step 1, followed by the addition of 1,1"
bis(diphenylphosphino)ferrocene-palladium(Il)dichloride dichloromethane complex (50 mg, 0.06
mmol) and 1M potassium carbonate in water {1.3 ml). The reaction was wradiated in microwave

reactor at 135°C for 10 minutes. After cooling the reaction was placed into brine and 1IN HEL; the
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aqueous were exfracied with ethyl acetate. The organic layers were combined and dried over
anhydrous sodium sulfate. After removal of drying agent and solvent, the residue was puritied by
silica gel chromatography ¢luting with a gradient of ethyl acetate: hexanes (10-100%) to provide 3-[3-
(dimethylsalfamoylamino}-2.6-difluoro-benzoyl]-5-(5-ethoxypyrazin-2-v1)- 1 H-pyiralof2,3-bpyridine

37 (15 mg, 10.2%). ESI [M+H+]+=303.0 [M-H+]- = 301.1.
Example 10: Compound Properties

[0243] While the inhibitory activity ol the compounds on any Raf kinase is important to their
activity in treating of disease, the compounds described herein show favorable properties that provide

advantages as a pharmaceutical as well,

[0244] Assays for biochemical and cell based activity are known in the art, for example, as
described in PCT publication WO 2007/002433, the disclosure of which is hereby incorporated by
reference as it relates to such assays. For example, the biochemical activity ICs; values are
determined with respect to inhibition of B-Raf V60OE kinase activity or p-Erk kinase activity, where
inhibition of phosphorylation of a peptide substrate is measured as a function ot compound
concentration. Compounds to be tested are diluted in dimethy! sulfoxide to a concentration of 0.1
mM. These are seriatly diluted 13 pl. into 30 pL of dimethyl sulfoxide seven times in 96 well plales
for atotal of 8 dilution points, and for cach dilution point 1 pl. is added to a well of an assay plate.
Plates are prepared such that each well in a 384 well plate contains | uL of compound in 10 pL
volume with 0.1 ng Raf enzyme (i.e. any of B-Raf, c-Raf-1 or B-Raf V600E, Upsiate Biotechnology
or preparead by methods known to one of skill in the art), 50 mM HEPES, pH 7.0, 50 mM NacCl, 2
mM MgCl,, | mM MnCl,, 0.01% Tween-20, ] mM DTT, and 100 nM biotin-MEK | as substrate. The
reaction is started with addition of 10 pL of 200 uM ATP ({i.e. final 100 puM ATP). After incubation
of the kinase reaction for 43 minutes at room temperature, 5 pl./well of Stop Sotution is added (23
mM Hepes pH 7.5, 100 mM EDTA, 0.01% BSA with donor beads (Streptavidin coated beads, Perkin
Elmer), acceptor beads (Protein A coated, Perkin Elmen), and anti phosphor MEK 1/2 antibody
(CellSignal), each at final concentration 10 pg/mi.). The plates are incubated for 3 hours ai room
tempcrature and read on Envision reader (Perkin Elmer). Phosphorylation of Mck] results in binding
of the anti-phosphor-MEK /2antibody and association of the donor and acceptor beads such that
signal correlates with kinase activity. The signal vs. compound concentration is used to determine the

ICzs.

[0245] Compounds are assessed in a variety of cell based assays. For example human cell lines
with B-Raf V60OE mulation {A375 melanoma, SKMEL3 melanema, and COLO203 colon
adenocarcinoma), as well as tumorigenic cell lines with wild-type B-RAF (SW620 colon
adenocarcinoma) or with Ras mutations (SKMELZ melanoma and IPC298 melanoma). Similar
assays may be used to assess additional tuniongenic cell ines witl: Ras mutations, including, but not

limited to, M202, M207, M243, M244, M296, ST17. 1ICTL16, HCT15, DLDI, MiaPaCa, AS49, NCI-
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F123, NCI-H460. HOP&2. MDA-MB231, Hs-578T, HIL.60, MOIL.T-4, and CCRF-CEM.

[0246]

On day 1. cells are counted, then centrifuged in a conical tube for 5 minutes at 1000 rpm.

The supernatant is removed and cells arc re-suspended as follows:

[0247]

SW620 (ATCC catalog # CCL-27): resuspend in Letbovitz’s L-15 medium, 2 mM L.-
glutamine, 10% fetal bovine serum to 6 X 10° cells/mL.

A375 (ATCC catalog # CRL~-1619): resuspend in Dulbecco’s modified Eagle’s medium, 4
mM L-glutamine, 4.5 g/L D-glucose, 10% fetal bovine serum to 6 X 10 cells/mL.

COLO205 (ATCC catalog # CCL-222%: resuspend in RPMI 1640, 2 mM L-glutamine, 1.5 ¢/L
sodium bicarbonate, 4.5 /L D-glucose, 10 mM HEPES, 1.0 mM sodium pyruvate, 10% fetal
bovine serum ta 6 X 10° cells/mL.

SKMEL2 (ATCC catalog # HTB-~68Y: resuspend in Minimum Eagle essential medium, 2 mM
L-glutamine, 1.5 g/L sodium bicarbonate, §.1 mM non-essential amino acids, 1.0 mM sodium
pyruvate, 10% fetal bovine serum to 6 X 10* cells/mL.

SKMEL3 (ATCC catalog # HTB-69): resuspend in McCoy’s 5A medium, 1.5 mM L-
glutamine, 15% fetal bovine serum to 6 X 10* celis/mL.

IPC298 (DSMZ catalog # ACC 251 resuspend in RPM] 1640, 2 mM L-glutamine, 10% fetal

bovine serum to 6 X 10* cells/mL..

The cells are plated, 50 ul. in each well of a 96-well dish (Corning 3610} and incubated at 37

°C in 5% CO, overnight, cells plated to a final concentration of cells as follows:

[0248]

SW620: 5,000 cells per well.
A375: 2,000 cells per well.
COLO205: 2,000 cells per well.
SKMEL2: 2,000 cells per well.
SKMEL3: 3,000 cells per well.
TPC298: 2,000 cells per well.

On day 2, compound at a maximum concentration of 5 mM is serially diluted 1:3 (e.g. 10 pL.

with 30 pL dimethy! sulfoxide) for a total of 8 point titration with DMSQ as a control. A 1 pL aliguot

o[ cach dilution point and control is added to 249 pl. growth media and 5¢ pL is added to a well

containing cells, providing 10 pM compound at the maximum concentration point. The celis are

incubated for 3 days at 37 °C in 3% CO..

[0249]

On day 3, ATPIite | step Lumninescence Assay System (Perkin Elmer # 6016739} is brought

to room temperature along with the cell cultures. ATPlite is added 25 uL to each well. shake for 2

minuies, and the cells are incubated at room temperature for 10 minutes, then luminescence is read on

4511-7918-7726.1
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Safire reader. The measured luminescence correlates directly with cell number, such that the reading

as a function of compound concentration is used to determine the ICs, value.

[0250] B9 is a squamouns cell carcinoma cell line expressing activated HRAS that was isolated from
a DMBA/TPA-induced mouse model of skin carcinogenesis (Stoler, et al. 7he Journal of Cell
Biology, 1993, 122(5), 1103-17). IPC-298 is a human melanoma cell line that expresses activated
NRAS (Aubcrt, ct al. International Jowrnal of Cancer, 1993, 54(5), 784-92). To determine whether
compounds induce phosphorylated ERK and MEK, cells are plated in a 96-well dish and treated with
an 8-point titration of compound for one hour at 37 °C. The media is then removed and the cells are
incubated with lysis buffer containing protease and phosphatase inhibitors, Phosphorylated ERK and
MEK in the resulting lysates is detected using AlphaScreen™ technology. To detect phosphorylated
ERK, cell lysaltes are incubated with streptavidin-coated donor beads, anti-mouse IgG acceptor beads,
a biotinylated anti-ERK /2 rabbit antibody, and a mouse antibody that recognizes ERK1/2 only when
it is phosphorylated on Thr202 and Tyr204. The biotinylated ERK /2 antibody will bind to both the
streptavidin-coated donor beads and to ERK1/2 (regardless of its phosphorylation state), and the
phospho-ERK 1/2 antibody will bind to the acceptor beads and to ERK1/2 that is phosphorylated at
Thr202/Tyr204. Excitation of the beads with laser light at 680 nm produces singlet oxygen, which is
rapidly quenched unless the beads are in close proximity. When ERK is phosphorylated, both
antibodics can bind the same protein, bringing the donor and acceptor beads into close proximity,
producing a signal that can be measured at 580 nm. MEXK phosphorylation is detected using a similar
approach, only with antibodies directed against total MEK 1/2 and MEK1/2 that is phosphorylated at
Ser217 and Ser221.

[0251) It is understood that the results of these assays may vary as assay conditions are varied.
Inhibition levels determined under the conditions described herein represent a relative activity for the
compounds tested under the specific conditions employed. The cell based assays are {ikely to show
variability due to the complexity of the system and the sensitivity thereof to any changes in the assay
conditions. As such, some level of inhibition in the cell based assays is indicative of the compounds
having some inhibitory activity for those cells, whereas lack of inhibition below the threshold of the
highest concentration tested does not necessarily indicate that the compound has no inhibitory activity
on the cells, only that under the conditions tested, no inhibition is observed. In some instances, the
compounds were not tested in all of the assays, or assay results were not valid, as indieated by NA in

the tables below.

[0252] The following table provides data indicating the B-Raf V600E and [PC-298 P-ERK cell
activation activity, A375_P-ERK and COLO205 cell growth inhibitory activity for exemplary

compounds as described herein;

Compound Biochemical | Cellactivity | Cell activity (JCso pM) |
number activity (ICso uM) | (ECso M) | o
- V600E | _IPC-298 P-ERK | A375 | COLO205
[ P-0012 <0.1 | > 10 I <1 ] >1 i
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Compound Biochem:cal Cell activity Cell activity (ICsp pM)
number aclivity (ICso pM) (ECso uM)
V600E IPC-298 P-ERK A375 COLO205

P-0013 <.l > 10 <1 > |
P-0014 <0l >8 <1 <]
P-0015 <0.1 > 10 < > 1
P-0016 <0.1 NA <1 <1
P-0017 <0.1 > 10 <1 >1
P-0018 <0.1 > 10 % ] > 1
P-0019 <0.1 > 10 <1 > |
P-0020 <0.1 > 10 <1 < |
P-0021 <0 > 10 <1 <1
P-0022 <90.1 > 10 <1 <1
P-0023 <0.] > 10 <1 > 1
P-0024 <(0.1 > 10 <1 > 1
P-0025 <0.1 > 10 <1 <1
P-0026 > (.1 > 10 > 1

P-0027 <0.1 NA <1 <]
P-0028 <401 >10 <1 <1
P-0029 <0.l > 10 <l <1
P-0030 <0.1 > 10 <1 < |
P-0031 <{.1 > 10 <1 <1
P-0032 <0.1 > 10 <1 <1
P-0033 <0.1 > 10 <1 <]
P-0034 <(.1 > 10 <1 > 1
P-0035 <0.1 > 10 < | > 1
P-0036 <0.] > 10 <1 >1
P-0037 <0.1 > 10 <1 > 1
P-0038 <0.] > 10 <1 > 1
P-0039 <0.1 > 10 <1 >
P-0040 <(.1 > 10 <1 <1
P-0041 > 0.1 > 10 > 1

P-0042 <0.1 > 10 <1 <1
P-0043 <{.1 > 10 <1 <1
P-0044 <0.1 > 10 <1 <1
P-0045 <0.1 > 10 <1 <1
P-0046 <0.1 >10 <] <1
P-0047 <0.1 > 10 <1 <]
P-0048 <4Q.1 > 10 <1
P-0049 <0.1 >4 <1 <]
P-0050 <0.1 10 ! <1
P-0051 <0.1 >10 <1 <]
P-0052 <0.1 > 10 <1 <1
P-0053 <0.1 > 10 <] <1
P-0054 <{.1 > 1 <1 > ]
P-0055 <0.1 > 10 o I < |
P-0056 <0.1 > 10 < ] <1
P-0057 <0.1 > 10 <1 <1
P-0058 <0.1 >10 <] <}
P-0059 <0.1 > 10 <1 < |
P-0060 <0.1 >2 <1 <1
P-0061 <0.] > 10 <1 <1
P-0062 <0.1 > 10 <] <1
P-0063 <0.1 > 10 < <1
P-0064 <0 > 10 <1 <1
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Compound Biochemical Cell activity Cell activity (ICsp pM)
number activity (ICsp pM) (ECso uM)
V600E IPC-288 P-ERK A375 COLO205
P-0065 <0.l <] > ]
P-0066 <0.l <l <
P-0067 <0.1 <1 > 1
P-0068 <01
P-0069 <0,]
P-0070 > 0.1 <1 >
P-0071 >0.] < >
P-0072 >0.1 <1 >1
P-0073 >0.1 <1 > |
P-0074 > 0.1 <l > ]
P-0075 > 0.1 < | > 1
P-0076 <0.] < | <1
P-0077 <0.1 <1 <1
P-0078 <0.] <] > ]
P-0079 < 0.1 <1 <1
P-0080 <0.1 <l >1
P-0081 <0.1 <l <]
P-0082 <0.1 <1 <1
P-0083 <.l <1 <1
P-0084 <0.1 < <]
P-0085 <0.1 <l > 1
r-0086 <0.] < | <1
P-0087 <0.1 <l <1
P-0088 <0,1 <1 > ]
P-0089 <0.1 <1 > ]
P-0090 <01 < ] <1
P-0091 <(.1 % ] <1
P-0092 <0.1 <1 %1
P-0093 <0.1 <1 <1
P-0094 <0.1 <1 <1
P-0095 <0.1 <1 <1
P-0096 <0.1 <1 <1
P-0097 <0.1 <1 <1
P-0098 <0.1 <1 <]
P-009% <0.1 <1 >1
P-0100 <0.1 <1 > ]
P-0101 <0.1 <1 > 1
P-0102 <0.1 <] > 1
P-0103 <{.1 <] <1
P-0104 <0.1 <l <1
P-0105 _<0.1 <1 <1
P-0106 <.l <1 <1
P-0107 <0.1 <1 <l
P-0168 <0.1 <1 > 1
P-0109 <0.1 <1 <
P-0235 <0.1 <1 <1
P-0236 <01 <1 <]
P-0237 <0,1 <1 <]
P-0238 <0.1 <] <1
P-0239 <0l N <l <1
P-0240 < (.1 <] & |
P-0241 <0.1 <] <] |
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Compound Biochemical Cell activity Cell activity (ICsp pM)
number activity (1Csy pM) (ECsp pM)
V600L IPC-298 P-ERK A375 COLO205
P-0242 <(.1 > ] > |
P-0243 <01 > > 1
P-0244 <. > 1 > 1
P-0245 <0.1 - <1 <]
P-0246 <0.1 > | > |
P-0247 <.l <1 < |
P-0248 <Q.1 <1 <]
P-0249 <0.1 <1 <]
| P-0251 <0l 1 > |
P-0252 <0.1 <] < |
P-0253 <0.1 > 1 >1
0254 <0l <1 <1
P-0255 <0.1 <1 <]
P-0256 <(.1 <1 <1
P-0257 > .1 > |
P-0258 <01 <1 <1
P-0259 <0.1 <1 <1
P-0260 <0.1 <l <1
P-0261 <0.1 <] <1
P-0262 <0.1 < oy |
P-0263 <0.1 <1 <1
P-0264 <0.] <l <1
P-0265 <0.1 >2 <1 <1
P-0266 <0.1 <] <1
P-0267 > 0.1
P-0268 <0.1 <] <1
P-0269 <0.1 <1 <1
P-0270 <(0.1 <1 <1
P-0271 <0.1 <1 <1
P-0272 > 0.1
P-0273 <1 <1
P-0274 <0.1 <1 > |
P-0275 <0.1 <1 <1
P-0276 _<0.1 <1 > |
\' P-0277 > (.1 <1 <1
’ P-0279 <0.1 > 1 <1
P-0280 <1 <1
P-0281 <0.1 <1 <1
P-0282 <0.1 =Y <]
P-0283 < 0.1 > ] <]
P-0284 <] <1
P-0285 <0.] <] <1
P-0286 <01 TS
P-0287 >4 <] <1
P-0288 <(.1 >2 <] <1
P-0289 <0.1 < | <1
P-0291 > (.1 . .
P-0292 < | <]
P-0293 <0.1 < | <]
P-0294 < 0.1 B > | > |
. P-0295 <0 > 2 .4 A . N
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Compound Biochemical Cell activity Cell activity (ICso pM)
number activity (IC5o pM) (ECsp M)
V600E [PC-298 P-ERK A375 COLO205

P-0297 <0.! > ] > 1
P-0298 <.l =8 > |
P-0299 <0.1 L B > 1 > |
P-0300 < 0.1 >4 <1 > |
P-0301 < 0.1 <] =3
P-0302 <0.1 <] < |
P-0303 <0.] 51 > 1
P-0304 < (.1 < | Tk
P-0305 <0.1 <1 <1
P-0306 <0.] > 1 <]

- P-0307 <0.1 <1 <1
P-0308 <0.1 ] < |
P-0309 <{.1 @] 2]
P-0310 <0.1 <1 <1
P-0311 <(.1 <] <]
P-0312 < 0.1 < | <]
P-0313 < 0.1 %1 <1
P-0314 <(.1 <1 <1
P-0315 <0.1 <] <1
P-0316 <(.1 % i &1
P-0317 <0.1 <l <]
P-0318 < (.1 5 1 5]
P-0319 <0.1 <] < |
P-0320 > (.1
P-4321 <0.1 <] <]
P-0322 <0.1 <] <1
P-0324 <0.1 <] <]
P-0325 <0.1 <1 > |
P-0326 <0.1 > | > |
P-(0327 <{0.1 <1 <]
P-0334 <0.1 >2 P | > 1
P-0335 <0,1 < | <1
P-0336 >0.] >4
P-0337 <0.] e | =
P-0338 <0.1 <t <1
P-0339 <0.1 <1 <1
P-0340 <{.1 <1 <]
P-0223 > 0.1
P-0224 <0.] ] <1
P-0225 < Q.1 ] <]
P-0226 <0.1 <] <1
P-0227 <0.] <1 <]
P-0228 < 0.1 <1 <1
P-0229 <0.1 S <1 <1
P-0230 <@.1 < 1 <1
P-0231 <. <1 <1
P-0232 < 0.1 <1 <1
P-0233 <0.1 > ] > |
P-0117 > (.1 > ] >1
P-0116 < Q.1 <1 <]

T pous | <ol <1 <]
P-0114 <0.] < | <1
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Compound Biochemical ' Cell activity Celi activity (ICsp pM)
number activity (ICs pM) (ECs0 1M)
V600E . IPC-298 P-ERK A375 COLO205
P-0113 <0.1 <] = [
P-0112 <0.1 <1 < |
P-0111 <01 <1 <
P-0110 <0.! < < |

[0253] The table below provides the IPC-298_P-ERK cell activation activity, A375_P-ERK and
COLO205 cell growth inhibitory activity data for a few exemplary compounds known in the art.

Compound Cell activity Cell activity
(ECso uM) (1Cso uM)
IPC-298 P-ERK | A375 | COLO205
N-[3-(5-chloro-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)- <0.5 <0.8 <l
2,4-difluoro-phenyl]propane-1-sulfonamide

N-[2,4-difluoro-3-[5-(2-methoxypyrimidin-S-yl)- | H- <05 <0.5 <

pyrrolo| 2,3-b]pyridine-3-carbonyl]pheny!]-2-fluoro-
benzenesulfonamide
N-[2,4-difluoro-3-[5-(2-methoxypyrimidin-5-yl)- tH- <1 <0.5 %
pyrrolo[2,3-b]pyridine-3-carbonyl]phenyl]-2,5-
difluoro-benzenesulfonamide

[0254] Pharmacokinetic properties of compounds (including any solid forms or forinulations
thereof) are assessed in male Sprague Dawley rats or maie Beagle dogs. Rats are dosed daily with
compound either by IV injections via surgically implanted jugular catheters or by oral gavage (PO).
Each compound is prepared as a 20 mg/mL stock solution in dimethyl sulfoxide, which is further
dijuted to provide the dosing stoek at the desired concentration for the [V or PO formulations. For [V
dosing, the dosing stock is diluted into a 1:1:8 mixture of Soluto! ®:ethanol:water. For PO dosing, the
dosing stock is diluted into [% methylcellulose. In a cassette format (or each compound, solid form
thereof or formulation thereof is done individually), compounds are diluted to 0.5 mg/mL each for IV
dosing and 0.4 mg/mL each for PO dosing and dosed at 1 mg/kg (2mL/kg) or 2 mg/kg (5 mL/kg),
respectively. For IV dosed animals, tail vein blood samples are collected with lithium heparin
anticoagulant at 5, 15, 30, and 60 minutes and 4, 8, and 24 hours post dosing each day. For PO dosed
animals, tail vein blood samples are collected with lithium heparin anticoagulant at 30 minutes, 1, 2,
4, 8 and 24 hours post dosing each day. Dogs are dosed daily by oral capsules in a suitable
formulation at 50 mg/mL. Cephalic vein blood samples are collected with [ithium heparin
anticoagulant at 30 minutes, 1, 2, 4, 8 and 24 hours post dosing cach day, All samples are processed
to plasma and frozen for later analysis of each compound by LC/MS/MS. Plasma levels as a function
of time are plotted to assess the AUC (ng*hr/mL). Compounds according to the present invention
preferably show improved pharmacokinetic properties relative to previously described compounds,
i.e. they have substantially higher values for one or more of AUC, Cmax and half-life relative to

previously described compounds.

[0255] All patents, patent applications and other references cited in the specification are indicative
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of the level of skill of those skilled in the art to which the invention pertains, and are incorporated by
reference in their entiretizs. including any tables and figures, to the same extent as if each reference

had been incorporated by reference in its entirety individuaily.

[0256] One skilled in the art would readily appreciate that the present invention is well adapted to
obtain the ends and advantages mentioned, as well as those inherent therein. The methods, variances,
and compositions describad herein as presently representative of preferred embodiments are
exemplary and are not intended as limitations on the scope of the invention. Changes therein and
other uses will oceur to those skilled in the art, which are encompassed within the spirit of the

invention, are defined by the scope of the claims.

[(0237] While this invention has been disclosed with reference to specific embodiments, it is apparent
that other embodiments and variations of this invention may be devised by others skitled in the art

without departing from the true spirit and scope of the invention.

[0258] In addition, where features or aspects of the invention are described in terms of Markush
groups or other grouping of alternatives, those skilled in the art will recognize that the invention is
also thereby described in terms of any individual member or subgroup of members of the Markush

group or other group.

10259]  Also, unless indicated to the contrary, where various numerical values are provided for
embodiments, additional embodiments are described by taking any two different valtues as the

endpoints of a range. Such ranges are also within the scope of the described invention.
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WHAT IS CLAIMED 1I8S:

1. A compound having formula (Ig):

or a pharmaceutically acceptable salt, a hydrate, a solvate, a tautomer, or stereoisomer

thereof,

wherein

R is RY;

each R'is independently selected from Cy alkyl, Ci¢alkoxy, Cy¢haloalkyl, C,.¢haloalkoxy,
C,.gcycloalkyl, Cs.gcycloalkyl-Cyq-alkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl,
heterocycloalkyl-Cisalkyl or —R?, wherein R? is selected from halogen, -CH=CH,, -CN, -OH, -NH,,
-NO,, -C(O)OH, -C(S)OH, -C(O)NH,, -C(S)NH,, -S(O);NH,, -NHC{O)NH, -NHC(S]NH,,
-NHS({O),NH,, -C(NH)NH,, -OR", -SR®, -OC(O)R®, -OC(S)R®, -C(O)R", -C(S)R®, -C(O)OR®, -C(S)OR®, -S(0O)R®, -5(
0),R®, -C(O)NHR®, -C(S)NHR®, -C(O)NR°R®, -C(S)NR°R®, -5(0),NHR”, -5(0),NRR?, -C(NH)NHR?, -C{NH)NR°R®
, -NHC(O)R®, -NHC(S)R®, -NR°C(O)R®, -NR"C(S)R®, -NHS(O),R", -NR"S(0),R®, -NHC(O)NHR®, -NHC(S)NHR®, -N
R°C(O)NH,, -NR®C(S)NH,, -NR°C(O)NHR®, -NRPC(S)NHR®, -NHC(O)NR®R®, -NHC(S)NR°R®, -NR"C(O)NR°R®, -N
R’C(S)NR°R®, -NHS(0),NHR®, -NR"5(0),;NH,, -NR"S(O),NHR?, -NHS(0),NR°R®, -NR"5(0),NR°R®, -NHR"
or -NRPR®, wherein each R® is independently selected from the group consisting of C,galkyl, halogen, -
CN, C,.¢alkoxy, Cs.gcycloalkyl, Csgcycloalkyl-Cy.4-alkyl, -OH, Cy.¢haloalkyl, C;.zhaloalkoxy, aryl, aryl-C,.4alkyl,
heteroaryl and heteroarylalkyl; or two R® substituents when attached to the same nitrogen atom taken
together with the nitrogen atom form a three to eight-membered ring having from 0-2 additional
heteroatoms as ring members selec.ted fromN,OorsS;

wherein the aliphatic or aromatic portion of R is further optionally substituted with
from 1-3 groups selected from Cy ¢ alkyl, C,.¢ alkoxy, Cy.ghaloalkyl, C;¢haloalkoxy, aryi, arylalkyl,
heteroaryl, heteroarylalkyl, heterocycloalkyl, heterocycloalkyl-C,.4alkyl or -R®, wherein each R®is

independently selected from halogen, -CH=CH,, -CN, -OH, -NH,, -NO,,
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-C(0)OH, -C(S)OH, -C(O)NH,, -C(S)NH,, -5(0);NH,, -NHC(O)NH,, -NHC(S)NH,, -NHS(0),NH,, -C(NH)NH,, -O
RY -SRY -OC(0)RY, -OC(S)RY, -C(O)RY, -C(S)RY, -C(O)OR?, -C(S)OR?, -S(0)R?, -S{0),R?, -C(O)NHR®, -C(S)NHR®,
-C(O)NR°RY, -C(S)NR°R?, -S(0),NHR?, -5(0),NRR?, -C(NH)NHR?, -C(NH)NRR?, -NHC(O)R?, -NHC(S)R?, -NR*
C(O)R?, -NR?C(S)R?, -NHS(O),R?, -NR?S(0),R?, -NHC(O)NHR, -NHC(S)NHR?, -NRC(O)NH,, -NR?C(S)NH,, -N
RIC(O)NHRY, -NRUC(S)NHR?, -NHC(O)NR?R?, -NHC(S)NR®R?, -NR?C(O)NR®R?, -NRUC(S)NRYRY, -NHS(0),NHR?,
-NR?S(0),NH,, -NR*S(0),NHR?, -NHS(0),NR’R?, -NRS(0),NRR® , -NHR’, R’ or -NRR®, wherein each R” is
independently selected from C, galkyl, arylalkyl, aryl, heteroaryl, heteroarylalkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl or heterocycloalkylalkyl; and wherein the aromatic portion of R' is
optionally substituted with from 1-3 substituents independently selected from R®, wherein R is selected
from the group consisting of halogen, -CN, -CH=CH,, -OH, -NH,, -NO,,

-C(O)OH, -C(S)OH, -C(O)NH,, -C(S)NH,, -S(O);NH,, -NHC(O)NH,, -NHC(S)NH,, -NHS(O),NH,, -C(NH)NH,, -O
R' -SR', -0C(O)R', -OC(S)R, -C(0)R', -C(S)R', -C(0)OR', -C(S)OR’, -5(0)R’, -5(0),R’, -C(O)NHR', -C(S)NHR', -C(
0)NR'R', -C(S)NR'R', -5(0),NHR', -S(0),NR'R", -C(NH)NHR', -C(NH)NR'R', -NHC(O)R', -NHC(S)R', -NR'C(O)R,
-NRC(S)R, -NHS(0),R", -NR'S(0),R’, -NHC(O)NHR', -NHC(S)NHR', -NR'C(O)NH,, -NR'C(S)NH,, -NR'C(O)NHR,
-NR'C(S)NHR', -NHC(O)NR'R', -NHC(S)NRR', -NR'C(O)NRR', -NR'C(S)NR'R', -NHS(0),NHR', -NR'S(0),NH,,
-NR'S(0),NHR', -NHS(0),NRR', -NR'S(0),NR'R’, -NHR', -NRR" and R, wherein R is C,.salkyl or aryl; or two
adjacent R* groups on the aryl or heteroaryl ring together with the atoms to which they are attached
form a 5- or 6-membered ring having from 0 to 2 additional heteroatoms selected from N, O or §,
optionally substituted with from 1 to 3 RY substituents;

Qis selected from H, F, Cl or CH3;

Zis -N(RY(R%);

R* and R® are each independently selected from the group consisting of H, optionally
substituted Cy.galkyl, optionally substituted Cs.gcycloalkyl, optionally substituted Csgcycloalkylalkyl,
optionally substituted heterocycloalkyl, optionally substituted heterocycloalkylalky!, optionally
substituted aryl, optionally substituted arylalkyl, optionally substituted heteroaryl and optionally
substituted heteroarylalkyl; or

R? and R® taken together with the nitrogen atom to which they are attached form a four
to eight-membered ring having from 0-2 additional heteroatoms as ring members selected from N, O or
S, wherein the four to eight-membered ring is optionally substituted;

Y2isH, halogen, CN, Cy¢alkyl, Cisalkoxy, Cighaloalkyl, Cighaloalkoxy, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, Cscycloalkyl-Cy.salkyl or (R?)(R%) N-, wherein R* and R® are each

independently selected from the group consisting of H, Cysalkyl, C; salkoxy, aryl, arylalkyl, heteroaryl,
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heteroarylalkyl, Cs.gcycloalkyl-Cgsalkyl, heterocycloalkyl and heterocycloalkyl-Ciaalkyl; or R and R® taken
together with the nitrogen atom to which they are attached form a three to eight-membered ring
having from 0-2 additional heteroatoms as ring members selected from N, O or S; wherein Y is

optionally substituted with from one to three groups independently selected from R®; and
the subscript s is an integer of 1to 3,

N~ X
R Jt

with the proviso when N of formula Ig is 2-methoxypyrimidin-5-yl, Z is

other than dimethylamino, diethylamino, 1-pyrrolidine, 1-piperidinyl, or 4-morpholinyl.

2. The compound of claim 1 having formula (1g-1):
Q
15
R \r/N | 2 O
Nx S HN—S—2
| F I
s
N
N H lg-1.
3. The compound of claim 1 or 2, wherein Zis:
R11)

PO

wherein R is Cyalkyl, Cy.¢alkoxy, Ci¢haloalkyl, Cy¢haloalkoxy, Csgcycloalkyl, Cs.
gcycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl, heterocycloalkylalkyl, or R%;

each of which is optionally substituted with from 1 to 3 substituents independently
selected from C,.galkoxy, Cyghaloalkyl, Cy.¢haloalkoxy, Cy.salkyl, Csgcycloalkyl, Csgcycloalkylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, R, or R®;

the subscript mis an integer from 0 to 3;

the subscript n is an integer from 1 to 5; and the wavy line indicates the point of

attachment to the SO, group of formulas Ig or Ig-1.

4. The compound of claim 1, wherein each R* is independently selected from
halogen, -CN, -OH, -CF,, CF30-, Cy.galkyl, Ci.salkoxy, Csgcycloalkoxy, -NO,, benzyl, phenyl, cyclopropyl,
cyclopropylmethyl, 1-cyanocyclopropyl, 1-carboxycyclopropyl, 1-carbamoylcyclopropyl, 1-
methoxycarbonylcyclopropyl, 1-cyanoisopropyl, 1-hydroxycyclopropyl, 1-hydroxyisopropyl, cyclobutoxy,
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cyclopentoxy, cyclohexyloxy, Cy.galkyl-1,2,4-oxadiazol-3-yl, 5-Cy¢alkyl-1,3,4-oxadiazol-2yl, 5-di{C,.
salkylJamino-1,3,4-oxadiazol-2yl, 5-C, salkylamino-1,3,4-thiadiazol-2-yl, cyclobutyl, cyclobutylmethyi,
cyclopentyl, cyclopentylmethyl, cyclohexyl, cyclohexymethy!, -OC(O)R®, -C{O)R®, -C{O)}OR®, -NHC(O)R®, -
C(O)NHR®, -NHR® or -NR"R".

5. The compound of claim 1, wherein R is F, Cl, Br, |, -CN, -OH, -CF3, NH,, CF;0-,
CHj-, CH30, CHs0-, -NO,, cyclopropyl, cyclopropylmethyl, cyclopropylamino, cyclopropylmethylamino,
1-cyanocyclopropyl, 1-carboxycyclopropyl, 1-carbamoylcyclopropyl, 1-methoxycarbonylcyclopropyl, 1-
cyanoisopropyl, 1-hydroxycyclopropyl, 1-hydroxyisopropyl, cyclobutoxy, cyclopentoxy, cyclohexyloxy, 4-
morpholino, 4-hydroxypiperidinyl,1- piperidinyl, piperazinyl, 4-methylpiperazinyl, 4-t-
butoxycarbonylpiperazinyl, azetidinyl, pyrrolidinyl, cyclopropylcarbamoyl, 5-methyl-1,2,4-oxadiazoi-3-yl,
5-methyl-1,3,4-oxadiazol-2yl, 5-dimethylamino-1,3,4-oxadiazol-2yl, 5-methylamino-1,3,4-thiadiazol-2-yl,
methylamino, dimethylamino, methylthio, acetoxy, acetyl, methoxycarbonyl, acetamido,
methylcarbamoyl, isopropyl, 1-pyrrolidinyl, 1-cyclopropylethyl, 2-cyclopropylethyl, 1-
cyclopropylethylamino, 2-cyclopropylethylamino or 1-hydroxy-1-methylethyl.

6. The compound of claim 1, wherein (1)

Ny
R ,j%‘

N of formula Ig is selected from the group consisting of 2-methoxy-5-
pyrimidinyl, 2-methoxy-3-pyrimidinyl, 2-methoxy-4-pyrimidinyl, 4-methoxy-2-pyrimidinyl, 4-methoxy-4-
pyrimidinyl, 4-methoxy-5-pyrimidinyl, 5-methoxy-2-pyrimidinyl, 5-methoxy-4-pyrimidinyl, 2-cyclopropyl-
5-pyrimidinyl, 2-cyclopropyl-3-pyrimidinyl, 2-cyclopropyl-4-pyrimidinyl, 4-cyclopropyl-2-pyrimidinyl, 4-
cyclopropyl-4-pyrimidinyl, 4-cyclopropyl-5-pyrimidinyl, S-cyclopropyl-2-pyrimidinyl, 5-cyclopropyl-4-
pyrimidinyl, 2-cyclopropylmethyl-5-pyrimidinyl, 2-cyclopropylmethyl-3-pyrimidinyl, 2-
cyclopropylmethyl-4-pyrimidinyl, 4-cyclopropylmethyl-2-pyrimidinyl, 4-cyclopropylmethyl-4-pyrimidinyl,
4-cyclopropylmethyl-5-pyrimidinyl, 5-cyclopropylmethyi-2-pyrimidinyl, 5-cyclopropylmethyl-4-
pyrimidinyl, 2-methyl-5-pyrimidinyl, 2-methyl-3-pyrimidinyl, 2-methyl-4-pyrimidinyl, 4-methyl-2-
pyrimidinyl, 4-methyl-4-pyrimidinyl, 4-methyl-5-pyrimidinyl, 5-methyl-2-pyrimidinyl, 5-methyl-4-
pyrimidinyl, 2-halo-5-pyrimidinyl, 2-halo-3-pyrimidinyl, 2-halo-4-pyrimidinyl, 4-halo-2-pyrimidinyl, 4-
halo-4-pyrimidinyl, 4-halo-5-pyrimidinyl, 5-halo-2-pyrimidinyl, 5-halo-4-pyrimidinyl, 2-(1-
cyanocyclopropyl)-5-pyrimidinyl, 2-(1-cyanocyclopropyl)-3-pyrimidinyl, 2-(1-cyanocyclopropyl)-4-
pyrimidinyl, 4-(1-cyanocyclopropyl)-2-pyrimidinyl, 4-{1-cyanocyclopropyl)-4-pyrimidinyl, 4-(1-
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cyanocyclopropyl)-5-pyrimidinyl, 5-(1-cyanocyclopropyl)-2-pyrimidinyl, 5-(1-cyanocyclopropyl)-4-
pyrimidinyl, 2-cyclopropylamino-5-pyrimidinyl, 2-cyclopropylamino-3-pyrimidinyl, 2-cyclopropylamino-4-
pyrimidinyl, 4-cyclopropylamino-2-pyrimidinyl, 4-cyclopropylamino-4-pyrimidinyl, 4-cyclopropylamino-5-
pyrimidinyl, 5-cyclopropylamino-2-pyrimidinyl, 5-cyclopropylamino-4-pyrimidinyl, 2-dimethylamino-5-
pyrimidinyl, 2-dimethylamino-3-pyrimidinyl, 2-dimethylamino-4-pyrimidinyl, 4-dimethylamino-2-
pyrimidinyl, 4-dimethylamino-4-pyrimidinyl, 4-dimethylamino-5-pyrimidinyl, 5-dimethylamino-2-
pyrimidinyl, 5-dimethylamino-4-pyrimidinyl, 2-cyano-5-pyrimidinyl, 2-cyano-3-pyrimidinyl, 2-cyano-4-
pyrimidinyl, 4-cyano-2-pyrimidinyl, 4-cyano-4-pyrimidinyl, 4-cyano-5-pyrimidinyl, 5-cyano-2-pyrimidinyl,
5-cyano-4-pyrimidinyl, 2-trifluoromethyl-5-pyrimidinyl, 2-trifluoromethyl-3-pyrimidinyl, 2-
trifluoromethyl-4-pyrimidinyl, 4-trifluoromethyl-2-pyrimidinyl, 4-trifluoromethyl-4-pyrimidinyl, 4-
trifluoromethyl-5-pyrimidinyl, 5-trifluoromethyl-2-pyrimidinyl, 5-trifluoromethyl-4-pyrimidinyl, 2-
triffluoromethoxy-5-pyrimidinyl, 2-trifluoromethoxy-3-pyrimidinyl, 2-trifluoromethoxy-4-pyrimidinyl, 4-
trifluoromethoxy-2-pyrimidinyl, 4-trifluoromethoxy-4-pyrimidinyl, 4- trifluoromethoxy-5-pyrimidinyl, 5-
trifluoromethoxy-2-pyrimidinyl, 5-trifluoromethoxy-4-pyrimidinyl, 2-hydroxy-5-pyrimidinyl, 2-hydroxy-3-
pyrimidinyl, 2-hydroxy-4-pyrimidinyl, 4-hydroxy-2-pyrimidinyl, 4-hydroxy-4-pyrimidinyl, 4-hydroxy-5-
pyrimidinyl, 5-hydroxy-2-pyrimidinyl, 5-hydroxy-4-pyrimidinyl, 2-amino-5-pyrimidinyl, 2-amino-3-
pyrimidinyl, 2-amino-4-pyrimidinyl, 4-amino-2-pyrimidinyl, 4-amino-4-pyrimidinyl, 4-amino-5-
pyrimidinyl, 5-amino-2-pyrimidinyl, 5-amino-4-pyrimidinyl, 2-methylamino-5-pyrimidinyl, 2-
methylamino-3-pyrimidinyl, 2-methylamino-4-pyrimidinyl, 4-methylamino-2-pyrimidinyl, 4-
methylamino-4-pyrimidinyl, 4-methylamino-5-pyrimidinyl, 5-methylamino-2-pyrimidinyl, 5-
methylamino-4-pyrimidinyl, 2-dimethylamino-5-pyrimidinyl, 2-dimethylamino-3-pyrimidinyl, 2-
dimethylamino-4-pyrimidinyl, 4-dimethylamino-2-pyrimidinyl, 4-dimethylamino-4-pyrimidinyl, 4-
dimethylamino-5-pyrimidinyl, 5-dimethylamino-2-pyrimidinyl, 5-dimethylamino-4-pyrimidinyl, 2-
acetamido-5-pyrimidinyl, 2-acetamido-3-pyrimidinyl, 2-acetamido-4-pyrimidinyl, 4-acetamido-2-
pyrimidinyl, 4-acetamido-4-pyrimidinyl, 4-acetamido-5-pyrimidinyl, 5-acetamido-2-pyrimidiny!, 5-
acetamido-4-pyrimidinyl, 2-methylthio-5-pyrimidinyl, 2-methylthio-3-pyrimidinyl, 2-methylthio-4-
pyrimidinyl, 4-methylthio-2-pyrimidinyl, 4-methylthio-4-pyrimidinyl, 4-methylthio-5-pyrimidinyl, 5-
methyithio-2-pyrimidinyl, 5-methylthio-4-pyrimidinyl, 2-acetoxy-5-pyrimidinyl, 2-acetoxy-3-pyrimidinyl,
2-acetoxy-4-pyrimidinyl, 4-acetoxy-2-pyrimidinyl, 4-acetoxy-4-pyrimidinyl, 4-acetoxy-5-pyrimidinyl, 5-
acetoxy-2-pyrimidinyl, 5-acetoxy-4-pyrimidinyl, 2-acetyl-5-pyrimidinyl, 2-acetyl-3-pyrimidinyl, 2-acetyl-4-
pyrimidinyl, 4-acetyl-2-pyrimidinyl, 4-acetyl-4-pyrimidinyl, 4-acety!-5-pyrimidinyl, 5-acetyl-2-pyrimidinyl,
S-acetyl-4-pyrimidinyl, 2-methoxycarbonyl-5-pyrimidinyl, 2-methoxycarbonyl-3-pyrimidinyl, 2-
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methoxycarbonyl-4-pyrimidinyl, 4-methoxycarbonyl-2-pyrimidinyl, 4-methoxycarbonyl-4-pyrimidinyl, 4-
methoxycarbonyl-5-pyrimidinyl, 5-methoxycarbonyl-2-pyrimidinyl, 5-methoxycarbonyl-4-pyrimidinyl, 2-
methylcarbamoyl-5-pyrimidinyl, 2-methylcarbamoyl-3-pyrimidinyl, 2-methylcarbamoyl-4-pyrimidinyl, 4-
methylcarbamoyl-2-pyrimidinyl, 4-methylcarbamoyl-4-pyrimidinyl, 4-methylcarbamoyl-5-pyrimidinyl, 5-
methylcarbamoyl-2-pyrimidinyl, 5-methylcarbamoyl-4-pyrimidinyl, each of which is optionally
substituted with from 1 to 2 substituents independently selected from F, Cl, Br, I, -CN, -OH, -CF;, NH,,
CF;0-, CH3-, CH30, -NO,, cyclopropyl, 1-cyanocyclopropyl, cyclopropylmethyl, cyclopropylamino,
cyclopropylmethylamino, methylamino, dimethylamino, methylthio, acetoxy, acetyl, methoxycarbonyl,
acetamido or methylcarbamoyl; or
N
ROt it
{ii) N

and 5-pyrimidinyl, each of which is substituted with from 1 to 2 substituents independently selected

of formula Ig is selected from the group consisting of 4-pyrimidinyl,

from F, Cl, Br, I, -CN, -OH, -CF3, NH,, CF30-, CHj-, CH30, C;HsO-, -NO,, cyclopropyl, cyclopropylmethyil,
cyclopropylamino, cyclopropylmethylamino, 1-cyanocyclopropyl, 1-carboxycyclopropyl, 1-
carbamoylcyclopropyl, 1-methoxycarbonylcyclopropyl, 1-cyanoisopropyl, 1-hydroxycyclopropyl, 1-
hydoxyisopropyl, cyclobutoxy, cyclopentoxy, cycloheyloxy, 4-morpholino, 4-hydroxypiperidinyl,1-
piperidinyl, piperazinyl, 4-methylpiperazinyl, 4-t-butoxycarbonylpiperazinyl, azetidinyl, pyrrolidinyl,
cyclopropylcarbamoyl, 5-methyl-1,2,4-oxadiazol-3-yl, 5-methyl-1,3,4-oxadiazol-2yl, 5-dimethylamino-
1,3,4-oxadiazol-2yl, 5-methylamino-1,3,4-thiadiazol-2-yl, methylamino methylamino, dimethylamino,
methylthio, acetoxy, acetyl, methoxycarbonyl, acetamido, methylcarbamoyl, isopropyl, 1-pyrrolidinyl, 1-
cyclopropylethyl, 2-cyclopropylethyl, 1-cyclopropylethylamino, 2-cyclopropylethylamino or 1-hydroxy-1-
methylethyl.

7. The compound of any of claims 1-6, wherein Y?is H, halogen, CN, Cy¢alkyl, C,.

salkoxy, Cs.gcycloalkylamino, Ciscycloalkyl-C;salkylamino, aryl, heteroaryl, arylalkyl or heteroarylalkyl.

8. The compound of claim 7, wherein Yiis H, F, Cl, I, CN, CH3, CH30-,

cyclopropylamino or cyclopropylmethylamino.

9, The compound of any of claims 1-8, wherein R* is —CH; and R® is C,.salkyl, Cs.

gcycloalkyl, Cyacycloalkylalkyl, aryl, aryl-Cy4alkyl, heteroaryl or heteroaryl-C, 4alkyl, each of which is
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optionally substituted with from 1-3 substituents independently selected from Cygalkoxy, C,.shaloalkyl,

C,.chaloalkoxy, Cy.salkyl, Csgcycloalkyl, Csgcycloalkylaikyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl or R®.

10. The compound of claims 1-8, wherein R* and R® are each independently selected
from CHs, ethyl, propyl, butyl, pentyl, cyclopropyl, cyclopropyimethyl, cyclobutyl, cyclobutylmethyl,
cyclopentyl, cyclopentylmethyl, cyclohexyl, cyclohexylmethyl, phenyl or benzyl, each of which is
optionally substituted with from 1-3 substituents independently selected from F, Cl, Br, |, -CN, -OH, -CF;,
NH,, CF;0-, CHj-, CH30, -NO,, cyclopropyl, cyclopropylmethyl, cyclopropylamino,
cyclopropylmethylamino, 1-cyanocyclopropyl, methylamino, dimethylamino, methyithio, acetoxy,
acetyl, methoxycarbonyl, acetamido, methylcarbamoyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridylmethyl,
3-pyridylmethyl, 4-pyridylmethyl, 2-oxetanyl, 3-oxtetanyl, 2-oxetanylmethyl, 3-oxtetanylmethyl, 2-
tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-tetrahydrofuranylmethyl, 3-tetrahydrofuranylmethyl, 1-
pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 4-

morpholinyl, 2-morpholinyl or 3-morpholinyl.

11. The compound of claims 1-8, wherein R" is CH; and R® is selected from ethyl,
propyl, butyl, pentyl, cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclobutylmethyl, cyclopentyl,
cyclopentylmethyl, cyclohexyl, cyclohexylmethyl, phenyl or benzyl, each of which is optionally
substituted with from 1-3 substituents independently selected from F, Cl, Br, |, -CN, -OH, -CF3, NH,,
CF30-, CH3-, CH30, -NO,, cyclopropyl, cyclopropylmethyl, cyclopropylamino, cyclopropylmethylamino, 1-
cyanocyclopropyl, methylamino, dimethylamino, methylthio, acetoxy, acetyl, methoxycarbonyl,
acetamido, methylcarbamoyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridylmethyl, 3-pyridylmethyl, 4-
pyridylmethyl, 2-oxetanyl, 3-oxtetanyl, 2-oxetanylmethyl, 3-oxtetanylmethyl, 2-tetrahydrofuranyi, 3-
tetrahydrofuranyl, 2-tetrahydrofuranylmethyl, 3-tetrahydrofuranylmethyl, 1-pyrrolidinyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 4-morpholinyl, 2-morpholinyl or 3-

morpholinyl.

12, The compound of claim 1, wherein Z is selected from the group consisting of-1-
azetindinyl, 1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl, 4-thiomorpholinyl 3-oxazolidinyl, 3-thiazolidinyi,
2-isoxazolidinyl, 2-isothiazolidinyl, 1-pyrazolidinyl, 1-piperazinyl, 1-hexahydropyrimidinyl and 1-
hexahydropyridazinyl, each of which is optionally substituted with from one to three R* substituents
independently selected from the group consisting of halogen, Cysalkyl, Cisalkoxy, Ci.ghaloalkyl, C,.

ghaloalkoxy, Cysalkyl, C3gcycloalkyl, Cygcycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl,
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arylalkyl, heteroaryl, heteroarylalkyl and R%; or two adjacent R** substituents together with the atom to
which they are attached form a 5 or 6-membered aromatic ring having from 0 to 2 additional atoms as

ring members selected from O, N or S.

13, The compound of claim 1, wherein Z is selected from the group consisting of 1-
pyrrolidinyl, {CH3){CH3CH,)N-,{CH3){CF;CH,)N-, and cycloproyplmethylamino, each of which is optionally
substituted with from 1-2 members selected from -F, methoxycarbonyl, ethoxycarbonyl, -CHj,

CH3(CO)NH-, vinyl, propen-3-yl or CH3{CO}(CH3)N-.
14, The compound of claim 3, whereinnis 1, 2,3 or 4.
15. The compound of claim 3, wherein the subscript mis 0.

16.  The compound of claim 3, wherein R is H, F, C!, Br, I, -CN, -OH, -CF,, NH,, CF;0-,
CH3-, CH30, -NO,, cyclopropy!, cyclopropylmethyl, cyclopropylamino, cyclopropy!methylamino, 1-
cyanocyclopropyl, phenyl, benzyl, methylamino, dimethylamino, methylthio, acetoxy, acetyl,
methoxycarbonyl, ethyoxycarbonyl, acetamido, methylcarbamoyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyridylmethyl, 3-pyridylmethyl, 4-pyridylmethyl, 2-oxetanyl, 3-oxtetanyl, 2-oxetanylmethyl, 3-
oxtetanylmethyl, 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-tetrahydrofuranylmethyi, 3-
tetrahydrofuranylmethyl, 1-pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-tetrahydrothiophenyl, 3-
tetrahydrothiophenyl, 4-morpholinyl, 2-morpholinyl, 3- morpholinyl, 1-pyrrolidinyl, 2-pyrrolidinyl, 1-
pyrazolyl, 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 2-thiophenyl, 3-thiophenyl, 1-imidazolyl, 2-imidazolyl, 4-

imidazolyl, 5-imidazolyl or 2-thiazolyl.

17. The compound of claim 1, wherein each R¥ is F, Cl, Br, I, -CN, -OH, -CF3, NH,,
CF30-, CH3-, CH;0, -NO,, cyclopropyl, cyclopropylmethyl, cyclopropylamino, cyclopropylmethylamino, 1-
cyanocyclopropyl, methylamino, dimethylamino, methylthio, acetoxy, acetyl, methoxycarbonyl,
acetamido or methylcarbamoyl, isopropyl, 1-pyrrolidinyl, 1-cyclopropylethyl, 2-cyclopropylethyl, 1-

cyclopropylethylamino, 2-cyclopropylethylamino or 1-hydroxy-1-methylethyl.

18. A compound selected from any of compounds
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or a pharmaceutically acceptable salt, a hydrate, a solvate, a tautomer, or a stereosiomer thereof.
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or a pharmaceutically acceptable salt, a hydrate, a solvate, a tautomer, or a

stereoisomer thereof.

20. The compound of claim 1, wherein each R™ is independently selected from
halogen, -CN, -OH, -CF;, CF30-, Cygalkyl, C,alkoxy, -NO,, benzyt, phenyl, cyclopropyl, cyclopropylmethyl,
cyclobutyl, cyclobutylmethyl, cyclopentyl, cyclopentylmethyl, cyclohexyl, cyclohexymethyl, -OC(O)R”, -
C(O)R®, -C(O)ORP, -NHC(O)R®, -C(O)NHR®, -NHR® or —NR"R".

21. A compound of formula:

(P-0288),

or a pharmaceutically acceptable salt, a hydrate, a solvate, a tautomer, or a stereosiomer

thereof.

22. A compound of formula:

.\\F
e
Ly F H Q
AN N-g..
N~ | i=e)
~ o @]

(P-0289),

or a pharmaceutically acceptable salt, a hydrate, a solvate, a tautomer, or a stereosiomer

thereof.

23. A compound of formula:
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F
(P-0327),

or a pharmaceutically acceptable salt, a hydrate, a solvate, a tautomer, or a stereosiomer
thereof.

24, A compound of formula:

(P-0338),

or a pharmaceutically acceptable salt, a hydrate, a solvate, a tautomer, ora

stereosiomer thereof.

25. A compound of formula:

(P-0339),
or a pharmaceutically acceptable salt, a hydrate, a solvate, a tautomer, or a stereosiomer

thereof.

26. A pharmaceutical composition comprising a compound of any of claims 1-25

and a pharmaceutically acceptable excipient or carrier.

27. A pharmaceutical composition comprising a compound of any of claims 1-25

and another therapeutic agent.

28. A kit comprising a compound of any of claims 1-25.
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29. Use of a compound of claims 1-25 in the manufacture of a medicament for the

treatment of a protein kinase mediated disease or condition.

30. The use of claim 29, wherein said disease or condition is selected from the
group consisting of ischemic stroke, cerebrovascular ischemia, multi-infarct dementia, head injury,
spinal cord injury, Alzheimer's disease, Parkinson’s disease, amyotrophic lateral sclerosis, dementia,
senile chorea, Huntington’s disease, neoplastic disease, complications with neoplastic disease,
chemotherapy-induced hypoxia, gastrointestinal stromal tumaors, prostate tumors, mast cell tumors,
canine mast cell tumors, acute myeloid leukemia, acute lymphocytic leukemia, chronic myeloid
leukemia, chronic lymphocytic leukemia, multiple myeloma, melanoma, mastocytosis, glioma,
glioblastoma, astrocytoma, neuroblastoma, sarcomas, sarcomas of neuroectodermal origin,
leiomyosarcoma, lung carcinoma, breast carcinoma, pancreatic carcinoma, colon carcinoma,
hepatocellular carcinoma, renal carcinoma, carcinoma of the female genital tract, squamous cell
carcinoma, carcinoma in situ, lymphoma, histiocytic lymphoma, non-Hodgkin’s lymphoma, MEN2
syndromes, neurofibromatosis, Schwann cell neoplasia, myelodysplastic syndrome, leukemia, tumor
angiogenesis, thyroid cancer, liver cancer, bone cancer, skin cancer, brain cancer, cancer of the central
nervous system, pancreatic cancer, lung cancer, small cell lung cancer, non small cell lung cancer, breast
cancer, colon cancer, bladder cancer, prostate cancer, gastrointestinal tract cancer, cancer of the
endometrium, fallopian tubecancer, testicular cancer, ovarian cancer, pain of neuropathic origin, pain of
inflammatory origin, acute pain, chronic pain, migraine, cardiovascular disease, heart failure, cardiac
hypertrophy, thrombosis, thrombotic microangiopathy syndromes, atherosclerosis, reperfusion injury,
ischemia, cerebrovascular ischemia, liver ischemia, inflammation, polycystic kidney disease, age-related
macular degeneration, rheumatoid arthritis, allergic rhinitis, inflammatory bowel disease, ulcerative
colitis, Crohn’s disease, systemic lupus erythematosis, Sjogren’s Syndrome, Wegener’s granulomatosis,
psoriasis, scleroderma, chronic thyroiditis, Grave’s disease, myasthenia gravis, multiple sclerosis,
osteoarthritis, endometriosis, dermal scarring, tissue scarring, vascular restenosis, fibrotic disorders,
hypereosinophilia, CNS inflammation, pancreatitis, nephritis, atopic dermatitis, hepatitis,
immunodeficiency diseases, severe combined immunodeficiency, organ transplant rejection, graft
versus host disease, renal disease, prostatic disease, diabetic nephropathy, nephrosclerosis,
glomerulonephritis, interstitial nephritis, Lupus nephritis, prostate hyperplasia, chronic renal failure,
tubular necrosis, diabetes-associated renal complication, associated renal hypertrophy, type 1 diabetes,

type 2 diabetes, metabolic syndrome, obesity, hepatic steatosis, insulin resistance, hyperglycemia,
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lipolysis obesity, infection, Helicobacter pylori infection, Influenza virus infection, fever, sepsis,
pulmonary diseases, chronic obstructive pulmonary disease, acute respiratory distress syndrome,
asthma, allergy, bronchitis, emphysema, pulmonary fibrosis, genetic developmental diseases, Noonan’s
syndrome, Crouzon syndrome, acrocephalo-syndactyly type |, Pfeiffer’s syndrome, Jackson-Weiss
syndrome, Costello syndrome, faciocutaneoskeletal syndrome, leopard syndrome, cardio-
faciocutaneous syndrome, neural crest syndrome abnormalities causing cardiovascular, skeletal,
intestinal, skin, hair or endocrine diseases, disorders of bone structure or mineralization, osteoporosis,
increased risk of fracture, hypercalcemia, bone metastases, Grave’s disease, Hirschsprung’s disease,
lymphoedema, selective T-cell defect, X-linked agammaglobulinemia, diabetic retinopathy, alopecia,

erectile dysfunction, and tuberous sclerosis.
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