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WO 20071002258 PCTIUS2006/024256 TITLE OF THE INVENTION
TYROSINE KINASE INHIBITORS BACKGROUND OF THE INVENTION
5 This invention relates to 5H-benzo[4,5]cyclohepta[1,2-b]pyridine
sopotmgehat are inhibitors of tyrosine kinases, in particulagdh@is2006/024256
receptor tyrosine kinase MET, and are useful in the treatment of cellular
proliferative diseases, for example cancer, hyperplasias, restenosis,
TITLEGFIAE RYBENIGENY, immune disorders and inflammation. Recently,
TYROSRMbars it ez Taproto-oncogene family, a subfamily of
receptortyrosine 10 kinases, have drawn special attentionto the
BAC ssociation between invasion and metastasis. The MET family, including
E?{(Sﬁg FE?&?FQWEEWM and RON receptors, can function as
oncogeneysirgeniimseiyrssind inses. s MEDgs D highbiine tordyeunds that are
inhibitOMIELPIEBE RIAAGIOpARRLC ity asi R Yosth RGN RAIE S AR UERRE Qe

matmgﬂﬁaf ASHYAURG:LIRLNS, MRy 81%%4 g@aege,'%gg%% 10, the | r%ﬁ] N, diac

hvper 0nﬁase domaijn, rgiave been detected in various tumbrs and have
YPertCRAY: HHIES (e T FAS IBHA AR HiBtastasis 15 of tumor cells. The c-Met

proto-ontegeie @ﬁ’@ééfé@ftﬁe MET preeptorsroting kinaddaiiheck&Fptortyrosine
kinasescigoptainva spd0kiRagiycanyated ditnedeveamplexsompasacafa bkier

fmlyaimﬁdw&lmqgﬁgﬁgﬁqg JQC%%Q %d?ﬂ@c%ﬁ%l@ C-Q;I %Jﬁ‘iﬁﬂff‘a%‘ Qg&%ggnes like

most ound ﬁrqﬁgewfﬁrw ijhlle he bet chain contains extracellular,

‘T/ransmem Fane Ang cosohe T SR IR T I I RE Y Bl g variety of
maligngpeiesy <o PRI LM %ydﬁm@&ng PEaiaY. pertoofietichrreirsap intkaidrpbng kinase
domaim sy eer delispid ys stioetuoill similer it docIemapipticingl anthplexinsdanetastasis
of tumbigadim-receptor family that is involved in cell-cell interaction. It is known

that sti he atocyt h fac or (also known
M} QUCMe éMEI ano&y % i3 Oech?O(ir éros ne Iog] rl\rfll%glreceptor

atter factor, H F/SF r ts In a icarand.

3 19048 1 AU OREE lgh i b e e abedyeo 145602
beta chagn| The ribs chaiadsifrohibing:praweTatidic Survirathah engiogenesisiular,
transmdtaibiagk heakngsdiasiekage Naratio By.Seatien lagalﬁ}@élﬁ% Hﬁ\iﬁiﬂ%@%cany cleaved - -

to yml@%‘ Q@h%ﬁ%%@a%ﬂ%ﬁk? IH%F{MF -[rﬁc’clgl';:]zﬁ Isglrglglnsn éj al%‘lles C%I‘%‘ﬁgé Etg p exms a

he inva; Ivﬁl(%l wth that is fOUﬂ |n most fissues, Inc

ligand BcceBmB SERE VAR R GFE! PAFRRIOR-Met mutations have been
well desBribEwim il sialss i eiMBEsviridmsempe lgemttGlogicalso known as scatter
factor, HiGHg$BneieRs hhaprmiatypitoMal lutatiar.exarnples alensean iActvation of c-

Met mgae[e@emee%spwediﬁ fobamePr jlary.renal, Cafﬁ'@eora %u(ssCQEU' t L

6, 68-73; J fers, M. or ar., Proc. ca

amgiosied. Wil B et e o e oL P NrBe A htoee
morphogengeie JWARAREE siqeaing rite Rlos epatacklinlte darsnommaythetstdtiond in most
tissues heelddmgcaeitiysduamblasdoelseBraminmasm@and gastric cancers. HGF/MET

has beevaihﬁwamz'Hﬂ@i&%@%&éﬂ%@&%k’&qﬂ%ﬁn fé’%ﬁ‘&*%uzﬁ rs%gd some

eat optosis D he d and_neck squamous cell carcinoma cells
he“’a“’q ?rg FD 58 |)¥n Ate 1%°oaﬁbﬁ§f§‘é??c%e“%1§w&éﬁﬁ9 B AR imd sporadic
h“m&nrﬁ’é&’ﬂéf%émf’ééﬁcw éﬁﬁeesmeta I chifte Eerivad W30l ber/dstaltishiddet al., Proc.
Nat. Aggdditedr S3hén, ddpaistop Orbepripad imnaples of c-Met mutations include ovarian

cancer, childhood hepatocellular carcinoma, metastatic head and neck squamous cell carcinomas and
gastric cancers. HGF/MET has been shown to inhibit anoikis, suspension- induced programmed cell death
(apoptosis), in head and neck squamous cell carcinoma cells.

MET signaling is implicated in various cancers, especially renal. The nexus between
MET and colorectal cancer has also been established. In addition, when compared to the primary tumor,
70% of colorectal cancer liver metastasis showed MET overexpression. MET is also implicated in

glioblastoma. Glioma MET expression correlates with glioma grade, and an analysis of human tumor
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70% of colorectal cancer liver metastasis showed MET overexpression.
MET is also implicated in glioblastoma. Glioma MET expression

wouelateswgth glioma grade, and an analysis of human tumordedY¥§o06/024256
2007/002258 PCT/US2006/024256 specimens showed that malignant
gliomas have a 7-fold higher HGF content than low-grade gliomas.
specimdvititiptee thatioslpanet gimonisivatet-taat Mgmsaﬁmgﬁmm@immwgtade gliomas.
MultipleGr@Ed 8% HéaloRnatM Bt ﬁﬂ&%ﬁl@h‘@d@ﬁt %ﬁ'ﬁd MET and that

iated vvlth malign rogre S|on It was furth n that
igh le‘?%l%c MET JS able to gc%lvaef %ﬂ'ﬁ SR Sf%%% & §RgR that HGE-MET
Is able o6 HyatANE AHA PERSEA BlivRRGAHiPes fﬁ% wwtyw%@b a@m sitrotané inrdyo.
biocherRioH feratsresmiadiiciog balgiranesieswity, METciSudi9opaues with
MET. ShaWRHRfRhoVR IESRTORHRPIRBSIH @Qfgﬁfﬁé&ﬂ&ﬁg&eﬁ Qf%&%&%@%&ﬁb%ﬂ%a

colcrec%]gdenglcoarrggc?‘rhg‘ dgtﬂ grcmo eggg 9 }&1 T]an 81I:ma aSt eplthe |a Or

nign lesions. Cross- experlm nts have sﬁ%‘W FRIFEP RO

R LA S R A
coopmmmm@mgnm@mmwmm@mmmww?mm
cancer $31DYBHRY 60 ASRETEHER mﬁysagéiéﬁvﬁﬁi\é%[@@?esyyﬁ SURAEHIR BRleq TeCeptors
might SHEPIORANI0 A INGEE HOIBRISRESEPINR Y CONRR SEeS W G ropression

advantage to ovarian carcinoma cells. uring el MOr ONae
__progres iGRTRe EW&WBPFME\E‘?)W‘Wﬂ%“fﬁﬁ?ﬂﬁ?ﬁ%‘&ﬁewﬂﬂy been
publishgdhicGgesrs /M aararit oy 2RMEHERE (200N dartian ddVietasiabis e Gigi\Biology
4:915-22: 30033 282008) Mastie- Revissvsiid plecwyar Cell Biology 4:915-925
(2003) Natvs ReViaWs/ GANGEERF 3 ince dysreg ulat n of
$SI gr?‘ahn has been | mp|C%gag%]ggggsfa8%rln?é{[umo?sggna&%m

‘“m"’g"'“‘%ﬁ‘d |sé1/a¥se°“6?&’ PEESRATT 1R M Tonordiieeat spiegist denidepgentic inhibition of
this impegpahREFRlsbischosld Bsininsparetht BUERTinotetililobivold thisbitors against

HGF/MiRTes igateghnid pesiiic R0 MBU|sgie iphibitosRealt theERMEILe for the treatment
of cancig RRURGRIELALAIIS BEMNMETighaling Aave.imp tLta” {herapeutic

for the treatment of cancers in which Met SActivi y 7 Coltributes to the
Invasive/metastatic phenotype. SUMMARY The disclosure relates to

5H-befizef4s8eyciotiapiabls B-bipsidineydrtivativesbibat @re wstithiQr mat
are useflémn@aﬁlgﬁamﬂﬁﬁbfeli&tmﬁrdtﬁ&a%S f&&%ﬁﬂﬁs@t&%ﬁ&%@im activity,

ET ac Vi fori qu|9|1 the rece tort kinase ME
d fc
. Sr ﬁhlw Ti %§FG§SP of %O%ls ciosre maﬁ%e |ﬂm§ﬂa ?héSifb OrmuTEY: bﬁgTL@rﬁed
frﬁ}l a first aspect, there is provided a compound of Formulal: R50 Rt
o R®



N- or a pharmaceutically acceptable salt or stereoisomer thereof, wherein
a is independently O or 1; b is independently O or 1; m is independently O,
1, or 2; R is selected from aryl, heterocyclyl and NR10R11; said aryl and
heterocyclyl group optionally substituted with one to five substituents,
each substituent independently selected from R8 R5 is selected from
C2"6 alke 2 6 alkynyl, -O-C2.6alky lkyl, - O-aryl.
S(O)mRa, - Wfb I\ﬁ-?g) %%%\?ﬁi I?iouf rIIé;h()ﬁRkL each alkyl,
alkenyl, alkynyl and aryl optlonally substituted wih one to five
substituents, each substituent indefiendently selected from R8; R8
independently is: (C O)aJQb 3 aObaryI C2-C10 alkenyl,
C2- CIO alkynyl, (C=0)%0% Y \, COZH, halo, CN, OH, ObCI-C6

R4, S(0)2NR'OR'1, OS(=0)W,

alkenyl, alkyny1, heterocyclyl, and cycloalkyl optionally substituted with
one, two or three substituents selected from R9; R9 is independently
selected from: (C=0)aOb(CI-ClO)alkyl, Ob(CI- C3)perfluoroalkyl, oxo, OH,
or Baleirfabbetedalsl QdRikaBM sehiZ-deadkysmbr thereof, wherein
0)aOb(C3-C6)c anlkyl (C=0)aOb(Co-C6) alkylene aryl,
al{(‘fldf)%sgﬁ o-C afky1ene heterocyclyl, (C=0)aOb(Co-C6)

b ialindepradii®lp)2, C@@)Ra, (Co- C6)alkylene-CO2Ra, C(O)H,

m (ERfe gﬁﬁgggpe-@pglgr &(O)N(Rb)2, S(O)1Ra, and S(O)2NR10R11;
said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is optionally
substituted with one, two or three substituents selected from Rb, OH, (CI-
C6)alkoxy, Rélmgehp@@ﬁbmcawla(@@@)@iyﬁﬁlélkm BO; said agRmE; 22

hel&tOr 2097 (H0R2 6B BTINUSPO06/@Z4256 oRt@odid Ribsttednidepaidently

sussieatadifemender( @ @Raelfeim Rkyl, (C=0)ObC3-Cg cycloalkyl,
(C--O)Obaryl, (C=0)Obheterocyclyl, CI-Clo alkyl, aryl, C2-Clo alkenyl,
C2-C10 alkynyl, heterocyclyl, C3-C8 cycloalkyl SO2Ra, and (C=0O)NRb2,
sald aIkyI é‘ﬁgﬁ e FORR e GRALY K%Pr? r&ﬁﬂyé’lk -’~r$ fordlly 1o 11
I’HY |ﬂ§)(‘fi‘i'¥1 RS t‘r?r en éﬁ%lg
ea%alﬁf kA ?é‘&%‘%ﬂ R RRAMR % 8@
Sugﬁfé[‘@ﬁE@t%aﬁS‘rﬁ"} ?ﬂ%ﬁ’i’é&%ﬁﬁe@ﬁ%ﬁy&?& ﬁ@l‘eﬁé with 5- 7 members in

each ring and optionally containing, in addition to the nitrogen, one or two

additional hﬁ‘@{& MEAR e pten, 8@ a0d.Rq3ae-LeAnasusicerc,,
2RIGYENIE NRETARNER  (0=0),0, heterocyelyl, COH, halo, CN, OH. 04C1-Ce
perfluoroalkyl, Og(C-«O)bNRIOR“ S(O)mR%, S(O)NRMR OS(=0)R?, oxo, CHO,
N=0)R'"R", or (C=0),0,C3-Cs cycloaikyl, said alkyl, aryl, alkenyl, alkynyl,
heterocyclyl, and cycloalkyl optionally substituted with one, two or three substituents
selected from R:

R’ is independently selected from: (C=0),0(C,-Cg)alkyl, Ou(Cy-
Cy)perfluoroalkyl, oxo, OH, halo, CN, (C2-Cip) alkenyl, (Co-Cyo)alkynyl,
(C=0)01(C5-Ce)eycloalkyl, (C=0),05(Cy-Cs) alkylene aryl (C=0),0(Co~
Cg)alkylene-heterocyclyl, (C=0).04(Co-Cs) alkylene-N(R"),, C(O)R?, (Co-
Celalkylene-CO,R?, C(OYH, (Co-Ce)alkylene-CO2H, C(ON(R"), S(O)R?, and
S(O),NRR; said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is
optionally substituted with one, two or three substituents selected from R®, OH, (C;-
Ce)alkoxy, halogen, CO,H, CN, O(C=0)C;-Cs alkyl, oxo, and NR,;
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10 optionally substituted with one, two or three substituents selected from
R9; Ra is independently selected front (C1-C6)alkyl, (C2-C6)alkenyl,
WQeHrEetloalkyl, aryl, -(C1- C6)alkylenearyl, heterocyclyl RGA/US2066/024256
-(C1-C6)alkyleneheterocyclyl; and 15 Rb is independently selected from:
C1l-Ch)alkyl, aryl, -(C|-C6)a 1cylenearyl, heterocyclyl, -(C1-
R10 s R e R 0P o B AR A 1 W C cxclosti,
<C*0)0b(€£d$é@@@%ﬁ<9prﬁiﬂ(@)@aalmiamebdm&ﬂpakepme@emmm;j a
heterocydgin STyt peateitE(Sonire, 26d (C=0)NRb;,

: - =7 -VIRAVl= t,'I;|c;b zol4 Slcyclohepta[l,2-b]pyridin-5-one;
s e B e TR o v cne, o o
Hhree substifusngs sleRsH SoUbBRZ)amino]-3-phenyl-5H-benzo[4,5]cyclohepta[1,2-b]
pyridin-5-one;
R10 and Rﬂ%ﬂ@ﬁa@ﬁﬁﬁ%&%ﬁﬁﬂ@%@%ﬂ&ﬁ&%’@%@@ ¥ a monoeyclic or
bicychic %t@é&geni%’&gﬁi %"Pé@f&%é%? e s b = Rl VL T ) N
one o o RN mtome, s S Ry etk apmim i popivsels centrole
optionally spbidiiicd sédtsueyIr8oshamyt Sisbenzs[#5ieyciohe R
1,2-b]pyr@d@n-5-one; N-(5-oxo-3-phgny|-5H-benzo[4,5)cyc|ohepta[
R® is indﬁw@%mﬁg@p%w@%@dfsgﬁm% o BlRy ey imedes
Cé)aikylulgdén}g'mide; ct@m%o-g??lrégﬁ[ﬂg%%‘% 6¥4315-5H-benzo[4,5
o ]Jcyclohepta[ 1,2-b]pyridin-5-one; 30
RP is indppeiadsprbyylentoihbirs- H-{RetBg)aliograiz ofo -9y By eaazolhEleys ahERta]-

Cg)alkyldn2hblpyEidift 3e30€4)cycloalkyl, (C=0)OC)-Cq alkzll (C=01C1.C allyl or S(O)f)R%.

N-[(2R)-1,4-dioxan-2-yImethyll-N-methyl-N-[3- 1’-methyl- H-pyrazol-4-y

0x0-5H- benzo[4,5]cyclohepta[ 1,2-b]pyridin-7-yl] sulfamide;

N-[(2S)-2 S8<eRE RaprRg- Vinre i fonded atparnpeys (Eleaethiybam-pyrazol-4-yl)-5-

0x0-5H- benzo[4,5]cyclohepta[l,2-b]pyridin-7-yl] sulfamide; 35 N-[
3—phenyll}Q'iQﬁ@@ﬁbgﬁymgwgr&{é%lﬁ[ﬂﬂbNﬁa(&:ﬂ%@yl‘| H-pyrazol-4-yl)-5-0xo-5H-

nzo cl ta[1,2- idin-7-yl]sulfamideracemic;
T"Cmyl's:_%ﬁrﬁ%‘{%ﬁ%%%%ﬁ?%%’/ﬁw&%g’?g3%&;\)%-‘5&o-5H-benzo[4,5]cyc|ohepta[
T At hpEyrRaR AN (RbeRAyaTORIFaE Slp e oikatald 8: WbyidB-3607/002258
7-aminoB@RWE2TGEBRMULT6ycloheptal1,2-b]pyxidin-S-one;

2-hydrm&l:m@Wbﬂ-}ﬂﬁéﬁ%@ﬁ@éﬂi@d%@&@i&%ﬂthé?ﬂ%ﬁﬁﬂ?ﬁ?ﬁé%%ﬁﬁ&é;0hepta[
R

-methy2olPyridin-7-yll-N- Jetrahydrofyra sulfamide;
N_ ‘hyﬁgme%f"%é%#%‘*&%ﬁ#%@éz%m%ﬁ? ?S’?:léﬁgﬂ%%’[‘ﬁ%ﬁcycl ohepta[
THsobutyl-3-pheR - Sesapid (g vsioheptat Al ppstisiari-sogh sulfamide; 5
N-(5-oxoNB {Shansty-Bibenihift Alydclokbineiil 205 picisibhb pkabinshifykisiaey -yl) metha

N-is-oxdesslineamisa i oseyd iy gl Althessals. Rovepaer el
Tamino3s %’-%%’Yg’- Zﬁ%ﬁiﬁ?ﬁﬁ%%@%ﬁ%’f&’ﬁ%%’&&ﬁ?ﬁ]B’;‘Fﬁdin-7-y|]

~7-(isop mﬂ@éﬁ Wﬁﬂ]ﬂ&éfi-pyrazol—ti-yl)-ﬁff-benzo[ti.s]cyclohepta[1,2—b]pyridin—5-0ne;

N-[ZR-N4BigxmetyihdHisplharekidiyl-B- ok npold Siaypipheptadk-bjpyridin
benzof4,5cylERESRANE S (RRRIMIBisnifamide;
N-[(25)-1,4-dioxan-2-yImethyl]-N-methyl-N'-[3-(1-methyl-1 H-pyrazol-4-y1)-5-ox0-5 H-
benzo[4,5]cyclohepta[1,2-bjpyridin-7-yl]sulfamide;
N-[1,4-dioxan-2-yImethyl}-N-methyl-N-[3-(1-methyl-1H-pyrazol4-y1)-5-ox0-5H-

benzo[4,5 Jcyclohepta[1,2-blpyridin-7-yl}sulfamide racemic;

N-methyl-N'-[3-(1-methyl-1H -pyrazol-4—yi}—5-oxo~5H-benzo[4,5]cyclohepta[1,2~b}pyridjn-7~yII~N~
(tetrahydrofuran-3-yIisulfamide;
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10
N-[5-0x0-3-(1H-pyrazol-4-yl)-5H-benzo[4,5]cyclohepta[1,2-b]pyridin-7-yljm

wlgngRylpnamide; ~
N-(3-(i-[2-(dimethylamino)ethyl]-lH-pyrazol-4-y|}-5-oxo-SH-bl)e"cr;]zfgféf?gf(/g/z(‘:‘lzcé56
hepta[1,2-bjpyridin-7- yl)methanesulfonamide; N-{ 3-[

N-methylk 14 YlgeeRxQ ORO-BH-BEnao -5550 prall,2- "5~n~|—h
W e

({3R}te 1%{%;81@!?&9'& , o
Netmeth I7];,[ thylsulfon am|ngJ-S-oxo-SH-benzo[4,5]cyc|ohepta[1,2-bjpyr|d|n-3-
me y)—/l}: F?éﬁgﬁslm)é{ﬁéwgg%ﬂ}oFﬁhﬁdgp—SH—benzom,S]cyclDhepta[1,2—b]pyridin—7~yl}—N—
({33}~teqth@xefu¢}§hﬁ@ui§qu;yrazol-4-y|)-!_3-oxo-SH-benzo[4,5]cyc|ohepta[
Nwwhoxof@:gfg ﬁ;ﬁ?wﬁmqﬁ?ﬂ@%ﬁg .)J}I&E{ié%()g)gﬁhggﬁéﬂgf g?(",lohept
N[5 3 g LN I s 71k1n ol Hdp o DAL QT , A
. [Sﬂxo [ ’g_ gﬂf{gﬁ;ridyin@_gzo yﬁ{%érg%aﬁré}ﬁe@ﬁ#gh a)%n]liﬁ)érfxdm—’]—yﬂmethanesu fonamide;

- —oxo%:é_ Ot_ -ﬁrﬁyﬁﬁm?ﬁgg[g,ﬁ]é:@ﬁmjxg)ﬁa[l,2-b}pyridin-7~yl]methanesulfonamide;
N-3-C-mpshyhdthprsuiebrivt) afnivolsBrosmasbenkobbia] ycionemalt, 2-
y}]meﬂaaxia]qn;ﬂddinﬁacyl } benzamide; _

i S e D SR A0
N-(3-{ 1—@—_@é@rﬁeg’haﬁfﬁ%fzé%f&iﬁ?z’%%ﬂ%a}é‘f@ﬂ%ﬁrﬁ-@r%l@@ﬂﬁﬁwwmw -
yDmethaneesiforgaides|4,5]cyclohepta [ 1,2-bjpyridin-5-one;
N-(3-11-(FsH@phalimehoxybensy)) aminelk-3-635iieeyh-3H:he0705 SIRveRNeR Bpyridin-
7-y}imethhdsRiRMERNR=D-0NE; | ( 1-3-v] b

ca i -dimethoxybenz ino]-3-(1H-pyrazol-3-yl)-5H-benzo
w7 [fz%iz@ﬁé’??% bt R e i
Yl phenyRethatesulierassl-4-y1)-5-0x0-5H-benzo[4,5] cyclohepta[
N-{3-(L-cycipriopyiritiine TranblM-yBOS(tetr st afora B AN Han 8 py ridin-7-
ylimethanés{{igigaze]1,2-a]pyridin-3-ylmethyl)amino)-3-(1-methyl-IH-pyrazol-4-yl)-5

5)cycl 1,2- idin-5-one; 7-
N-{3~{1-(%—ﬁ’r§ne@iﬁ9ﬁ%%§%§ﬂ%% ; zgg%!g\éﬂ] '-Irj‘:éﬂi%%ebemg[ct,ﬂcyciohepm[1,2-b]pyﬁdin-7-
yl}methanesplipngiiifisy | |H-pyrazol-4-y1)-5H- benzo[4,5]cyclohepta]

N-[2-( 1-mﬁQLﬁWﬁin%ﬁe;h35-3~{ 7-[(methylsulfonyl)amino}-5-oxo-SH. -benzof4,5]cycloheptall,2-

blpyridin-Blynethydve!3-(1-methyl-IH-pyrazol-4-yl)-5-oxo-5H-benzo[4,5]cycloheptall

N.N-dimetirRIPYEdin- 75 %ﬁ tetr hg;@r_ -2H-pyran-2- hneth%{ggulfamide; o
1 If‘m".N]%’-.[s-( -r?]e‘t]ﬁ’ﬁ{- e R e S ST AR ST
yllsulfamigerz v N- (tetrahydrofuran-3-yl)sulfamide; 2c
7-(5-meth:| 3L dprristiny | A5 Inpyiiazs] s My D-DX b-Gbdhyl- 1 H-pyrazol-4-y1)-5H-
benzo[4,5ketisntddlleyeipbemtailedzb]pyridin-7- yllmorpholine-4-sulfonamide;
7-12,4-aiNARHGEIS0 ngl%e il JP- A Hgie” Qé%%ﬁyﬂ neptal; e
24 _d,1,2-bI§brid|§r)‘15-7-,y me{ﬂaneeng f%%gﬁnﬁch%? -fﬁg}zg iirone;
- e O PN L AT 2 Slpyricin5-onc
N-methyl-N(3-thorghplilEdpy goblabit-bersid Gty clehaptaptal1,2-blpyridin-7-yl}-N-
(tetrahydrdfib]pyiieimkmidrnethanesulfonamide;
7~E(imidazo[1,Z—a}pyridin-‘_%—y]methyl)auﬁno}—3-(l-methyi—1H»pyrazol»4-yi)-5H—
benzo[4,5)cycloheptaf1,2-bipyridin-5-one;
7-{[(1-methyl-5-oxopyrrolidin-2-yl)methyl]amino }-3-(1-methyl-1H-pyrazol-4-yI)-5H-
benzo[4,5)cycloheptal 1,2-b]pyridin-5-one;
N—memyluN‘-[B-(l»methy}-1H~pyrazol~4~yl)—5—oxo—SH-benzoE4,5]cyc}ohepta{1,2—b]pyridin—7~y1}-N-
(tetrahydro-2H-pyran-2-yhmethysulfamide;
N-[3—(I-mathyl-lH-pyrazol.4-yl)-5-oxo~5H—benzo[4,S}c:yclohepta[1,2—b]pyridin~7~y}}-1\"~
(tetrahydrofuran-3-yl)sulfamide;
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N-(3-anilino-5-o0x0-5H-benzo[4,5]cyclobepta[
1,2-b]pyridin-7-yl)methanesulfonamide;

N-[3- (cyclohexylanvno) 5-o0x0-SH-benzo(4,5) cyclohepta[ 1.2-blpyridin-7 yl
methanesulfonamide

B SR RO e S Bt S B e

yiliheretioline S sibpraTice;

NN3(@4sciimpititparam ) He-¢SeaitBaphEribBibispritpaieydiofieptal
%@Mg@}gﬂ;ﬂmethylenesulfonamide

1N R oégay _{Eer% ?gbbf%%b‘% Qgﬁg%%ﬂﬁgﬁdj%gyﬁgg{w&%gesulf

RN R PR LT I ——

Nc@wﬁeﬁmﬁﬁ%m[%ﬂay@%@ﬁ b@ﬁ%{&%}&%ﬁﬁéfﬁlﬁf&@%ﬁﬁynd|n
N-T3-edpauhidgipinbspiiates-5H-benzof4,5 Jeycloheptal 1,2-6lpyridin-7-
yﬁfﬁ&ﬁﬁ&uh}gﬁl{ﬂwthy” -3-(1-methyl-1H-pyrazol-4-y1)-5H-benzo[4,5]cycloh

Na%tg %ﬁ%lﬁb{ 'aﬁé,ggsy  JalteRds gzsh ggggﬂy?m IBxhsmathy!-

razo i benzo[4,5]cyclo b]pyridin-5- one; 7-(2-{
M @ﬁ ‘Wtﬁ’ﬁﬁ@fﬂ‘?t)suyl]oxy} ethyl)-3-(1-methyl-1H-pyrazol-4-yl)-SH-
W@m@}@m&gﬁpwﬁhﬁﬁé@ﬂ@moﬁ Sleycioheptal 1, 2-Apyridin.7-
ymefﬁyhyldfﬂﬁy&thw,fs (1-methyl-IH-pyrazol-4-yl)-SH-benzo[4,5]cyclohepta[1l
Ql@)@l HE 1B enzo[4 S]cyclohepta[l ,2-blpyridin-7-yDethylenesulfonamide;

it i ( I I 4.5)eyclohep
ﬂg%%b g?‘ e s L v
%H -benzol4, 5]cyc|ohepta ,2-b]pyridin- 5-one; 7-[(i
d@tﬂlﬁ@dﬁb@%@ﬁyﬁ@mﬁabwmmwgz naclfy 3 svrieheribt 4 Sieyeidpt
yiRh Ryt 5-one; tert-butyl

i 3-eiRseragxos Hrkenaal4. pleveiohontal berbiRWiclBofghsd;2-blpyridia-
dﬁ%goxyethyl]plp erazine- | -carbo xy late; ten-butyl
Ta

drax 3-(1- meth I-|Ff yrazol -4- 4-y-2-0%0- -57-1-benzo[4,5]cyclohe, ..
hBﬂS i) Y ﬁlpé%ﬁ'? 1882 & k})oxy R Gyc{%Lpiag}}é'é?pmdm&

iy droxy-2-piperazin-I-ylethyl)-3-(1-methyl- |

TH2piirerz St i iy DA 5 RpdiohEh oy D1 Bipyraiis e or a

Hehailm seeclbeaity] acaapiabibe Salteor stereocisomer thereof. 2d In a third
735058to ks IS T Quidash 2 RompaIRc e iszdth OMeidhkMal 1 ,2-b]pyridin-5-one;
7-(1,2-dihydroxyethyl)-3-( -methyl- 1 H-pyrazol-4-yl)-5 H-benzo[4,5 Jeycloheptal 1 ,2-blpyridin.5-
one;

7-[(1R)}-1-methoxyethvl]-3-(1-methyl-1H-pyrazol-4-yi}-5H-benzo[4,5 Jeycloheptal 1,2-5pyridin-
S-one; ‘
7-[(18)-1-methoxyethyl}-3-(1-methyl-1 H-pyrazol-4-yl}-5 H-benzof4,5 jeycloheptal 1, 2-5)pyridin-
S-vne;

tert-butyl 4-[2-(3-chloro-5-ox0-5H-benzal4, 5)cycloheptal 1,2-bipyridin-7-y1)-2-
hydroxyethyllpiperazine-1-carboxylate;

tert-butyl 4-{2-hydroxy-2-[3-{1-methyi-1 H-pyrazol-4-yl)-5-ox0-5A-henzol4,5 Jjoycloheptall,2
blpyridin-7-yllethyl}piperazine- | -carboxyiate,

7-{ 1-hydroxy-2-piperazin-1-ylethyD)-3-(1-methyl-1 F-pyrazol-4-yl)-571-benzo[4, 5 jcycloheptal 1. 2-
blpyridin-5-one;

or a pharmacentically acceptable szit or sterecisomer thersof,

2d



O NN OMe
7-[(2,4- dlmethoxybcnzyl)amlno] -3-(IH-pyiazol-3-yl)-5H-benzo[4,5)cyclohep
ta[1,2-b]pyridin-5- one or a pharmaceutically acceptable salt thereof. In a
fourth aspect, there is provided a compound whichis: O NO HN-00 N
N-[(2R)-1,4rgickan=pybmediyik-Nometh vl d{fshdmétblyis1H-pyrazol-4-yl)-5
-0x0-SH- benzo[4,5)cyclohepta[l1,2-b]pyridin-7-yllsulfamide or a
pharmaceutically accgptable salt thereof. 2e In afi RFM8pect, there is
provided a compoundNwgich is: NH N 4 NS N
Vi %5]cyclohepta[l1,2-b]pyrid

in-7- ylJmethanesulfonamigde ceuticaltymcceptable salt

thereof. In a sixth aspect, the ed a compound which is: N'HO

N~ (r) OH '

7-(1,2-dihydroxyethyl)-3-(1-methyl-IH-pyrazol-4-yl)-5F7-benzo[4,5]cyclohe
7-jrdHighttpyibinesh onedse haymaocttibeii-booetabipckaittact dof iyrigdin:5-
ons€venth aspect, there is provided a pharmaceutical composition that is

comprised of a compound as defined above and a pharmaceutically

acceptable carrier. In an eighth aspect, there is provided the use of the
°T6&WFH%%WWW% Wffﬁgpreparation of a medicament for

treating or preventing cancer in a mammal in need of such treatment. In a

ninth aspect, theseds:prayjdee therusadwalitbengompoudehas defined above

in the preparation of a medicament for inhibiting the receptor tyrosine

kinase MET in a mammal in need of such treggatment. In a tenth aspect,

there is provided the \{,se of the c8mpoumd4a§dﬂ/ened; ove in the

preparation of a N’\ i

0

N-{(2R)-1,4-dioxan-2-yimethyl]-N-methyl-N'- [3-(1-methyl-1 Hepyrazol-4-yl}-5-ox0-3H-
benzo[4,5]cyclobeptal 1,2-6]pyridin-7-yllsulfamide

or a phatmacentically acceptable salt thereof.

Ze



medicament for preventing or modulating metastasis of cancer in a
mammal in need of such treatment. 2f In an eleventh aspect, there is
provided the use of-a compound of Formula 1. R5 or a pharmaceutically
acceptable salt or stereqi e i is,independently O or
1;bis indgrﬁ3#ﬁ'ﬁﬁ@%@@%&%ﬁ?ﬁ%ﬁéﬁ%ﬁﬁ%ﬁﬁ?2; R1 is selected
from aryl, heterocyclyl and NR10OR11; said aryl and heterocyclyl group
optionally substitutea.with one to five substituents, each substituent
independently selectedsrony,R8; R5 is selected from hydrogen, C1_6alkyl,
OH and -0-Clalkyl, eaikaﬂl [ @ substituteg withrone to five

substituents, each subst fy lently-seléc eg?ﬁﬁ@m R8; R8
ba@l, C2-C10 alkenyl,

alo, CN, OH, ObCI-C6
perfluoroalkyl, Oa(C=0)bNR10 Ra, S(0)2NR10RI1 OS(=0)Ra,
oxo, CHO, (N=0O)R10R11, or (C=0)aObC3-C8 cycloalkyl, said alkyl, aryl,
N-[aHeanypratiipintradiete iy she-Shdeeveldaiigiirarhlv-SimgitEey with
mg@@ﬁ@g@%ﬁ[ﬁg substituents selected from R9; R9 is independently
selected from: (C=0)90b(Ci-Clo)alkyl, Ob(CI- C3)perfluoroalkyl, oxo, OH,
halo, CN -C.d o)alkynyl,
o ?@1 a&féﬁ%&%@%%%%ﬁ%%&?%éﬁ)aOb(Co-C6) alkylene aryl,
(C=0)aODb(Co- C6)alkylene-heterocyclyl, (C=0)aOb(Co-C6)
alkylene-N (Rb}XICAPIRANE i 1B8) i tetveROZRAI(O)H,
(Co-C6)alkylene-CO2H, C(O)N(R)2, S(O)mRa, and S(O)2NR10R11; said
alkyl, alkenyl, alkynyl, gycloalkyl, aryl, and heterocyclyl is 2g optionally
substituted with one, gVo~gr three substituents,gglected from Rb, OH, (CI-
C6)alkoxy, halogen, G , CN, O(G20)C-C6 alkyl, oxpiand N(Rb)2; R10
and R11 are independentl ' (£=0)YObC1-CIO alkyl,
(C=0)ObC3-C8 cycloalkyl, Obheterocyclyl, CI-C10

7-feterngsytyaika g Bndibyiylibisaeplidndy Hrssaaltctiovsighping] Avdnyridin-5-
onthree substituents selected from R8, or R10 and R11 can be taken
together with the nitrogen to which they are attached to form a

or'BengeNshaaEdlioylinhetteaaldemwitt.5-7 members in each ring

In a seventh aspect, there is provided a pharmaceutical composition that is comprised of a

compound as defined above and a pharrnaceutically acceptable carrier.

In an eighth aspect, there is provided the use of the compound as defined above in the preparation

of a medicament for treating or preventing cancer in a marnma! in need of such treatment. |
In a ninth aspect, there is provided the use of the compound as defined above in the preparation ofa:

medicament for inhibiting the receptor tyrosine kinase MET in a mammal in need of such treatment.

In a tenth aspect, there is provided the use of the compound as defined above in the preparation of a |

medicament for preventing or modulating metastasis of cancer in a mammal in need of such treatment.



and optionally containing, in addition to the nitrogen, one or two additional
heteroatoms selected from N, 0 and S, said monocyclic or bicyclic
heterocycle optionally substituted with one, two or three substituents
selected from R9; Ra is independently selected from: (C | -C6)alkyl,
(C2-C6)alkenyl, (C3- C6)cycloalkyl, aryl, -(CI-C6) alkylenearyl,
heterocyclyl and -(CI- C6)alkyleneheterocyclyl; and Rb is independently
selected from: H, (C1-C6)alkyl, aryl, -(C1 - C6)alkylenearyl, heterocyclyl,
-(Cl-C6)alkyleneheterocyclyl, (C3-C6)cycloalkyl, (C=0)OC1-C6 alkyl,
(C=0)C1-C6 alkyl or S(O)2Ra in the preparation of a medicament for
treating or preventing cancer in a mammal in need of such treatment. In a
twelfth aspeet sthershiasprolities thererddedthe semepacerarermbefinplad R
R1 or a pharmaceutically acceptable salt or stereoisomer thereof,
wherein ais independently O or 1'(-9 is indepeRdently 0 or 1; to is
independently 0, 1, or 2; gh R1 is salected=frgm aryl, heterocyclyl and
NR1OR"; said aryl and Mheterory 0 'onally substituted with one
to five substituents, each s @: . a/ dently selected from R8; R5
is selected from hydrogen, KyL.QH and -O-Clalkyl, each alkyl
optionally substituted with one to five substituents, each substituent
independently selected from R8; R8 ihdependently is: (C=0)aObC-Clo
alkyl, (C=0)aObaryl, C2-C1 alkenyl, C2- C10 alkynyl, (C=0)aOb
heterocyclyl, CO2H, halp, CN, OH, ObC-C6 perflugroalkyl..

or AR BB SR SR DB IRAPGRIE cH, (N

a isQyRdBREent YC=00aDBC3-Ca cycloalkyl, said alkyl, aryl, alkenyl, alkynyl,

b iﬂﬁﬁ%ﬁt&é%%ya“d &Yglpalkyl optionally substituted with one, two or three
substituents " selected from R9; R9 is independently selected from:

m igeadspstsistai ciofalkytt &b(C1- C3)perfluoroalkyl, oxo, OH, halo, CN,
(C2-C10) alkenyl, (C2-Cio)aikynyl, (C=0)aOb(C3-C6)cycloalkyl,

L Alky 606 A, ) SR akylensataracyclyl,
cﬁ YW'E%@%% h%@@%ﬁ%ﬁ% P2Ra,

(C=0)a0b(Bq:G
Sz;‘%ﬁi%? @ngﬁ QURG QA CEB)N(RD)2, S(O)mRa, and

_ R’ is selected from hydrogen, Cy.¢alkyl, OH and ~0-Calkyl, each
alkyl optionally substituted with one to five substituents, each substituent
independently selected from R®,

R® independently is: (C=0),05C1-Cio alkyl, (C=0),Oparyl, C2-Cio
alkenyl, Cy- Cyp alkynyl, (C=0),0y heterocyclyl, CO,H, halo, CN, OH, OyC;-Cs
perfluoroalkyl, Of(C=O)NR'R", S(0)xR?, S(0),NR''R", OS(=0)R", oxo, CHO,
(N=0)R'*RY, or (C=0),0C;3-Cy cycloalkyl, said alkyl, aryl, alkenyl, alkynyl,
heterocyelyl, and cycloalkyl optionally substituted with one, two or three substituents
selected from R”; '

R’ is independently selected from: (C=0),0u(C;-Cig)alkyl, Ox(Ci-
Cs)perfluoroalkyl, oxo, OH, halo, CN, (C,-Cyy) alkenyl, (C,-Cig)alkynyl,
(C=0),.04(C;3-Ce)cycloalkyl, (C=0),0p(Co-Co) allkylene aryl, (C=0),04(Co-
Ce)alkylene-heterocyclyl, (C=0),0u(Co-Cs) alkylene-N(R),, C(OIR?, (Co-
Ce)alkylene-CO,R®, C(O)YH, (Co-Ce)alkylene-CO,H, C(OIN(R)s, S(O)nR?, and
S(0),NRIR!; said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is
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S(0)2NR'R"; said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl
is optionally substituted with one, two or three substituents selected from
Rb, OH, (C1- C6)alkoxy, halogen, CO2H, CN, O(C=0)C-C6 alkg/l 0X0,
optianel N @b)aniRitandoRs] wre indapendbsiyoniestbatfsdfior.R°, OH, (C)-
Co)ile)Phlvgeln albyl, (XQ)@CIGE e ytiobliwo (GQ)OENY!,
(C=0)Obheterocyclyl, C1-Clo alkyl, aryl, C2- Clo alkenyl, C2-Clo alkynyl,
heterocyclyl C3 C8 cycloalkyl SO2Ra, and (C=0) NRb2, said alk
cycloalkyl, Riyanddie ety Widenredstly ielamod freso Shidkarl) )ngg&mébkyl
(Cwmﬁ)&mmec&rﬂkﬁée(anht&e@&é@%mmdogR@@ ahy R lehn-
CotrdkenbrinGetabnmith BeasdEn Gwhire tnalk v Quicrad (o TOHNR
saidrbdcyritodkpicyolic irsererielalmpyisandrdkypuidsoiemringubsiyuted
withsmenaHg oltsmmgsHusaBeletsIHEMDYE, one or two additional
heteroatoms selected from N, 0 and S, said monocyclic or bicyclic

heterocycl ;@%gé) ally sugsttlt tec{wﬂ on\%,tt\{v or tpree bs itu
rﬁf:t £r Wi gjfe rty ﬁ ey are

&indepen I
¢ r e (ii oCs X mem e{s rieach ring

T 1
z ero e end ntly
eCtes ﬁ‘% (f 1' Fe
II? chcl l,
1 e?ocyéf’y% t{i%%%?cyc oa ?@8 alkyl,
(C= O)Cl -C6 alkyl or S(O)2Ra 2i in the preparatlon of a medicament for

inhibiting the: fecepipLtiEasipeckicageddiT (0, cmammatinasadalsyeh-
Cs} Sioanst, H?ﬂ thirtleepiairsRach-inererdsRAidegd thecyse of a compound

ﬁ%ﬁé‘ﬁ'@c &,‘é ﬁlé%)l ora pharmaceutlca y acceptable salt or
stere0|somer thereof, wherein ais independently O or 1; b is

independently O or 1; m is independently O, 1, or 2; R1 is selected from
aryl, heterokﬁlﬁyhﬂaﬂeht&mﬂmiblq@aidfanwr éhd&e@ei@&y&lyﬂ@hﬁﬁi -
C smpkivieatiyrsl bstettextlylih @heGodivel sudistitnents) dalPs-Salsstioeiiyl,
(CoEpendanilysdéeilidn 438/ RES$GRrRtted from hydrogen, C1_6alkyl,
OH and -O-Clalkyl, each alkyl optionally substituted with one to five

substituents, each substituent independently selected from R8S;
in the preparatlon of a medicament for treating or preventing cancer in a mammal in

need of such freatment.

In a twelfth aspect, there is provided the use of a compound of Formula :

o R®
3
»
N N
|

or a pharmaceutically acceptable salt or stereoisomer thereof, wherein
ais independently Qorl;
b is independently  Oorl;

m is independently 0, 1, 0r 2;

2h



R8 independently is: (C=0)aObCi-Cjo alkyl, (C=0)aObaryl, C2-C10
alkenyl, C2- C10 alkynyl, (C-O)aOb heterocyclyl, CO2H, halo, CN, OH,
ObCI-C6 perfluoroalkyl Oa(C O)bNRlORlS(O)mRa S(O)ZNRlRII
OS(= O)R 0Xo,

=O)R10RII or loalkyl, said
alkyl, ar ||€ér§§e ﬁ%»YFl g@f b% i’
het GRS AT %‘?Stﬁt%s B fe&sﬁts A B2 R i
subg{HBFRATRRP Sl FR2 Byaob(cl- CIo)aIkyI Ob(CI-
C3)perfluoroalkyl, oxo, OH, halo, CN, (C2-C10) alkenyl, (C2-Cto)alkynyl,

(C=0)a0b(E3:COIGYCIORIN n{ARRAA(CAPOAIYANG AV iy, each

kR S SRR bl
md ylenerNRDI2 {GQ)R&. (Co- C6)alkylene- coéRa C(O)H,

0-C6)dlkylene-CO2H, C(O)N(R)Z S(O)mRa, and S(O)2NR10R"; said
aIkyI alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is optionally
substitutedRVithdepe duvol pithf€eGubsiituent alksle ced i ghpRb, QH; (C1-
alkéi)lalkoxy, naloaen, (C@EZHOCM@QGF@C@@HHI{Q% &9, @hd BYRBIZ;
perRiérantyR U1, @reOndepERdErR I3 eRic RO 1R, (C3EHOHRY; Gl ARD.,
(NHOFR)BHC 8- CB=ytoalkyl { SR)@Haryls{d=0)dieteaticyolyla ik a@lo
hetathyhchyl/lafile2] €2ty kel a 0P sCiErialkytyti theterooyclyt, tii8eG8bstituents
sel@mebﬁtckyi,P.‘%QZRa, and (C=0) NRb2, said alkyl, cycloalkyl, aryl,
heterocylyl, alkenyl, and alkynyl is optionally substituted with one, two or
three substityents selected from R8, or Rio and R" can be taken together
with the nitFogéAernamienthe E'r@e‘atf%{%ﬁe@t‘oq
CapenfiurrordbeioeyeiOMdhalor GRinbeis i dkenvids 2a?|tl’)§§}6ﬁ Iy
(Ce@ﬂa@hﬁ%gcmcaﬁt@ﬁiéiﬁité@ﬁ@h@e{&énc ke
Colodradsnerirdrron Q& SOt ok @h%wéeeﬁ Qgﬁ
cswawugazsst.ﬁte&m@oo%@awa@aﬁe&t:tt ttté%ttzs%t t@d f?&ﬂw RY;
S(RaNRinBiepetd ey lss #tsmytcwel@féw EXSh) %rﬁgg
Opt%%ilﬁéﬁs@ﬁéwtézt’m Deﬁf)“an}t évt VERE OH (€1
Cs ebyaikylelngspéro R 6%%&?‘%8/ é%tie@{éh)ﬁeom H,

(Ci-C6)alkyl, aryl (CI C6)a|kylenearyl heterocyclyl

“(Ci-C)alk e qtycte&%&ﬁxg oalky !ﬁr eéic e Al aiiyl,
(CL 8{%‘ t‘f %%?é} 'Cém% Ohyret Cy-
eenn in 4 a'fta %ee@ JOURE,,
sai g}é’r illré%golg llis Mﬁt@ slmttuted
@%ﬁ%&ﬂs éé? & e |Q lon of tyrosine Muses,
|n paftlculart e receptor tyrosine kinase NET and are illustrated by a
compound of Formula I
R and R'! can be taken together with the nitrogen to which they are
attached to form a monocyclic or bicyclic heterocycle with 5-7 members in each ring
and optionally containing, in addition to the nitrogen, one or two additional
heteroatoms selected from N, O and S, said monocycelic or bicyclic heterocycle
optionally substituted with one, two or three substituents selected from Rg;

atoms

R*is independently selected from: (C;-Cg)alkyl, (C;-Cglalkenyl, (Cs-
Ce)eyeloalkyl, aryl, ~(C-Cy) alkyleneary!, heterocyclyl and ~(C,-
Ce)alkyleneheterocyclyl; and

R" is independently selected from: H, (C;-Ce)alkyl, aryl, -(C; -
Cg)alkyienearyl, heterocyclyl, -(C,-Cg)alkyleneheterocyciyl, (Cs-Cg)cycloalkyl,
(C=0)OC;-Cs aikyl, (C=0)C;-C alkyl or S(O)R"
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2k WO 2007/002258 PCT/US2006/024256 R5 OR' ora
pharmaceutically acceptable salt or stereoisomer thereof, wherein ais
independently 0 or 1; b is independently 0 or 1; 5 m is independently 0, 1,
in tiey Fefiirisisslef tesldddmnasyl fhetshdsioly| thadaipi@Ridsinaikinaryd AT in
a mbheiar eyt fJrapcopianaht substituted with one to five substituents,
each substituent independently selected from R8; R5 is selected from
hydrogen, C1{alkyl, C2_6 alkenyl, OH, -O-Cl_6alkyl, 10 O-C(=0)C1_6
alkyl, -O-aryh, SOresseE=05NRIORIt IHS(SRNRROR] eidiggnula L
NR1OR11, each alkyl, alkenyl and aryl optionally substituted with one to
five substituents, each substituent Bdependenm? selected from R8; R8
independently is: (C=0)aObCI-CI0 IkyI)aObaryI, C2-C10 alkenyl,

N2H, halo, CN, OH,

; (O),mRa, S(O)2NRIORI1,
0S(=0)Ra, oxo, CHO, (N=0 % of (C=0)aObC3-C8 cycloalkyl, said
alkyl, aryl, alkenyl, alkynyl, heteroeyclyl, and cycloalkyl optionally
substituted with one, two or three subistituents selected from R9; 20 R9 is
independently selected from: (C=0)aODb(CI-ClO)alkyl,
Ob(CI-C3)perfluoroalkyl, oxo, OH, halo, CN, (C2-CIQ)alkenyl,

or 3 EDANIRIHIFRIY (@%@B&%%&%%WT( L a&?@@-CG)alkylene-

a isindepExiBNaOb(COeCB)alkylene-heterocyclyl,

(o= -C lene-N(Rb)2, C(O)Ra, (CO- C6)alkylene-CO2Ra

b ‘SE: 8 %%%c%ﬁ-ge)a%ﬁ’e-com C(O)N(Rb)2, S(O)mRa, and

m isaienerdanin 1; Gdidoaikyl, alkenyl, alkynyl, cycloalkyl, aryl, and
heterocyclyl is optionally substituted with one, two or 25 three substituents

selected frcign Rb,,0OH, (£1-C6 ql 0x roQ: Icci N g\lrb, @IN a% = agdl-C6
a x0, and 113% : el%r?m Oﬁgn ? %?om: ,
e

SUREE PREETOC yl, aryl, C2-ClO alkenyl, C2-C10 alkynyl,

erocyclyl
30 heterocyclyl, C3-C8 cycloalkyl, SO2Ra, and (C=0)NRb2, said alkyl,
cycloalkyl, @¥|s Reteseayhdraivanyteand alkinyl SroptianalyCsukstituies

allWitheRaalyalistirg sulistidesiswelosieiéan REhanb3tMeht

md%@ggg@g@;@glg&%/g&gw@/omzw RIO and RI | can be taken together

with the nitrogen to which they are attached to form a monocyclic or

bicyclic heterocycle with 5-7 members in each ring and optionally

containing, R atttitiondeativdsniftotehOvCi-Cig alkyl, (C=0),0paryl, C2-Cio
alkenyl, Ca- Cyo alkynyl, (C=0),0; heterocyclyl, CO,H, halo, CN, OH, 04C;-Cq
perfluoroalkyl, O,(C=0)NRR", S(0)xR?, S(ORNR'R", OS(=0)R*, oxo, CHO,
(N=0)RRY, or (C=0),0,C3-Cs cycloalkyl, said alkyl, aryl, alkenyl, alkynyl,
heterocyclyl, and cycloalkyl optionally substituted with one, two or three substituents
selected from R’

R’ is independently selected from: (C=0),04(C;-Cjo)alkyl, Ou(Ci-
Cs)perfluoroalkyl, oxo, OH, halo, CN, (C2-Cg) alkenyl, (C,-Cig)alkynyl,
(C=0),04(C3-Ce)eyeloalkyl, (C=0),0u(C-Cs) alkylene aryl, (C=0),0(Cy-
Ce)alkylene-heterocyclyl, (C=0),06(Co-Ce) alkylene-N(R"),, C(OIR?, (Co-
Cealkylene-CO,R?, C(O)H, (C-Celalkylene-CO,H, C(OIN(R), S(O)mR?, and
S(0)NR'*R": said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is
optionally substituted with one, two or three substituents selected from R®, OH, (Ci-
Ce)alkoxy, halogen, CO,H, CN, O(C=0)C,-Cq alkyl, oxo, and N(Rb)z;

R and R!' are independently selected from: H, (C=0)0,Ci-Cy alkyl,
(C=0)0,C;5-Cg cycloalkyl, (CO)Oparyl, (C=0)Opheterocyclyl, Ci-Cyp alkyl, aryl, Cs-

2



one or two additional heteroatoms selected from N, 0 and S, said
monocyclic or bicyclic heterocycle optionally substituted with one, two or
three substituents selected from R9; 5 Ra is independently selected from:

(CJ-C )aIkyI (C2-C6)alkenyl, (C3 cycloalkyl aryl,
Eé*@ Ia%twﬂ@éﬁiﬂmwlﬁé Eég%yélw €raRBR
sai

brirstanfadiaerbdreisrpe vy ia l@eyé4 ARy O - OBHIRY e uted
WlWe@@?@éWW thoor abeteyants rehetiedelionydlyl, FC3-C6)cycloalkyl,
(C=0)0OC1-C6 alkyl, (C=0)Ci-C6 alkyl or S(0)2Ra Specific examples of

the CompOLEdSe]ném mstgnI[I Ventlor][hnc u e 111@50 ega 10 wh1 they are

tt 7-vVin t "
. eff I{}% nYal n m c? %P% nd lgem fiosn1 11 cach ring
se j&t ké% ? c or Xche erg H‘éz b]

opﬁé%%li yrlgln t%lt one F%wen(%! ee st%sq tue %Y Se? om Rg,

2-hydroxy-N-(5- oxo -3-phenyl-SH-benzo[4,5]cyclohepta[1,2-b]pyridin-7-yl)p
ropanamidey® IN-iedpurRaexe s3teier ke enzg ihish axclahg plieddy 2 o]-
CGWé%Bﬁ{‘yI‘%SJPO%@m@@ aflenearyl, heterocyclyl and -(C)-

ARORHBH2-RIReBNIER:penzo[4,5)cycloheptal1,2-b]pyridin-5-one;
N -(5-o0x0-3-phenyl- “SH- -benzo[4,5]cyclohepta[l,2-b]pyridin-7-yl)methanesul

fonamide;
N-[5-ox0-3--ihiedgheBitbnsg pr it fisiondptalt -Loyyidmyl yifethane
Cenlpleaanigd; heterocyclyl, -(C)-Cealkyieneheterocyclyl, (Cs-Ce)eycloalkyl,
(CTQisopreapy Bkyih 6F-3C rethajiyHopy¥E20iR4-y1)-5H-benzo[4,5]cyclohepta]
[,2-b]pyridin-5-one; N-[(2R)-1,4-dioxan-2-ylmethyl]
in W%N 3 é%ggﬁ/ iy ylrﬂarZ%%l); ) ?}ﬁoltgigd?lll_latmg metastasis of cancer
in R ARG EERYIREmethyl-N-[3-(I-methyl-iH-pyrazol-4-yl)-5-
0x0-SH- benzo[4,5]cyclohepta[l,2-b]pyridin-7-ylJsulfamide; N-[ |
,4-dioxan-2- ylmethyl] -N-methyl-N-[3-(1-methy]-iH-pyrazol-4-yl)-5-oxo-SH-
DETAI RENERISIAYE M@)ﬁ-yl]sulfamide racemic; 30

N- met azol 4-y 0-5H-benzo[4,5]cyclohepta[l
2-b]py ﬁp&l}p ﬁ‘be ﬁ?’& WhATE §S§fl)lslﬁlf§ﬁ.}mbmono tyrosine kinses, in
parﬁculamtbﬁ&ﬁgmwi[ﬂqm@mwmyﬁé@mwm&ﬁwmmm]@mmépta[
1,2-b]pyridin-7- yl]-N-({ 3R }-tetrahydrofuran-3-y])sulfamide;
N-methyl-N-[3-(1-methyl-IH-pyrazol-4-yl)-5-oxo-SH-benzo [4,5]cyelohepta]
1,2-b]pyridin-7- 35 yl]-N-((3S)-tetrahydrofuran-3-yl)sulfan-dde;
N-(5-ox0-3-pyridin-4-yl-5H-benzo[4,5]cyclohepta[
1,2-b]pyridin-7-yl)methanesulfonamide;
N-[5-0x0-3-(1H-pyrazol-3-yl)-5H-benzo[4,5]cyclohepta[1,2-b]pyridin-7-ylJm
ethanesulfonamide;
N-[5-0x0-3-(1,3-thiazol-4-yl)-5H-benzo[4,5]cyclohepta]
1,2-b]pyridin-7-yljmethanesulfonam]de;
N-[3-(1-methyl-iH-pyrazol-4-yl)-5-o0x0-SH-benzo[4,5]cyclohepta[
1,2-b]pyridin-7 40 yllmethanesulfonamide;
N-[5-0x0-3-(1H-pyrazol-4-yl)-SH-benzo[4,5]cyclohepta[
[,2-b]pyridin-77yllmethanesulfonamide;

2k
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N-(3-11-[2-(dimethylamino)ethyl]-IH-pyrazol-4-yl
}-5-0x0-SH-benzo[4,5]cyclohepta[ 1,2-b]pyridin-7- yI
)methanesulfonamide; N-{ 3-[
wW(R2monohien-4-yl-2-oxoethyl)-1H-pyrazol-4-yl]-5-oxo-SH-bepzajd:Slayah 256
ohepta[ 1,2-b]pyridin- 45 7-yl}methanesulfonamide; -4 WO 2007/002258
PCT/US2006/024256 N-(4-{
7-[(methylsulfonyl)amino]-5-oxo-5H- h{_enzo[4 5]
yl }phenyl)methanesulfonagiide;
N-[3-(1-cyclopentyl-IH-pyraza I
pyridin-7- yl] methanesulfonamide;.5
3-[1-(3,3-dimethyl-2-oxobutyl)- 1IN pyrazo
4-yl]-5-0x0-5H-benzo[4,5]cycloheptal1, Zi b]pyridin-7-yl
}methanesulfonamlde N-[2-(1-methylpyrrolidin-2-yl)ethyl]-3-{
ora aCeth Isulfonyl amch -5-0x0-5H-
P%enzoeri* BTGRP 15 B Retioms rsRbathiden
ais inflgnqueiAtiéthy |- NL[B-11 -methyl-IH-pyrazol-4-yl)-5-oxo-5H-benzo[4,5]cyclohe
b is inftpdddRetdfpyrididef-110 yljsulfanride; 7-(5-methyl-1, |
m is ingligdalonil, 2, 5-thiadiazolidin-2-yl)-3-(1-methyl-IH-pyra7,ol-4-yl)-5H-
benzo[4,5]cyclohepta[l,2-bjpyridin-5-one; 7-[(2,4-dimethoxybenzyl)amino]
-3 -(3-thiepyl)-5H-benzo [4,5] cycloheptal[ 1,2-b]pyridin-5-one; 7-amino
IkI- meth&p}% splseserhframy prsdihasesnousial M&[&a@b}py@ ets@pey! group
optiondily substituted with one to five substituents, each substituent independently selected from R8;

;t)g[z 4 dlﬁmtkuhaqmiaﬂaﬁ)@mﬂ&@f]r@{@ﬂkﬂyf@éféﬁﬂﬂyﬁﬂt@eﬁz@{%ﬁl&)@bhe
-C(=] yr1 a (= .
O-C(=pial}.g-0iy Q‘Q@) Ra, -C(=O)NRIOR 11 Nﬂs(g%%%wRﬁ o %101{1 (et

ol N -methyl-N'-[3-(1- met -IH-pyrazol-4-yl)-5-0x0 nzo clohep
ol ks 69ﬁ&m1? l(ﬁé‘f?%{ﬁ Yet ofishanesafive sihsiieratsy soinselbssifent independently
selectegl Frog}R¥idin-3- ylmethyl)amlno] -3-(1-methyl-IH-pyrazol-4-yl)-5H-
benzo[4,5]cyclohepta 1,2-b]pyridin-5-one; 20

RS mzp&(aeﬁnﬂl@ylcé»@sww &q a&ﬂlk@%ﬁg@m}z% ey MiPyrag

ol et ORI N SRS e - pyhiBel 1[ (Ot
oINS W&%g@ﬁ Bﬂn@iﬂm%émﬁi% b a%
said alhyd[ 3r(l, afketlyyl didypyr, aﬁ&lrécgdl)yﬁ&ﬂ&@y&d&h@pg%ﬁﬁyﬁlgﬂﬁmﬁ[&& QAQXWJ or

three s%s&t%lﬂ%‘se?ét@ﬁ@%omran -3-yl)sulfamide;
N-[3-(I-methyl-1H-pyrazol-4-yl)-5-oxo0-5H-benzo[4,5]cyclohepta[1,2-b]pyrid

RY; ﬁ@ l?morphollne -4-sulfonami de;

o RIS S UT FaE ADOp 65 31 Her i@ Sfopedthsprela oo, el
CN, (@i afineh&reSutfstiamit C30)a0b(C3-Co)eycloalkyl, (C=0)a0n(Cp-Ce)alkylene-
aryl, (G-(hiSpromipipsaniielytphembideeneghRlarangalcoyre, (co-
CoallcHe IR CRIAE Co-Ceatiylene-CORH, CLOINRDYy, S(O)R, and SO)NRIORLL
said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is optionally substituted with one, two or
three substituents selected from Rb, OH, (C1-Cg)alkoxy, halogen, COZH, CN, O(C=0)Cj-Cg alkyl, oxo,
and N(Rb);

{/:cgiohepta[l,z-b]pyridine

QH-b#nzo[4,5]cycloheptall,2-b]

R10 and R11 are independently selected from: H, (C=0YOrC1-C10 alkyl, (C=0)0HC3-Cy cycloalkyl,
(C=0)Oparyl, (C=0)Opheterocyclyl, C1-C10 alkyl, aryl, C2-Cigp alkenyl, Cp-Cj10 alkynyl,
heterocyclyl, C3-Cg cycloalkyl, SO2R2, and (C=O)NRb>,

said alkyl, cycloalkyl, aryl, heterocylyl, alkenyl, and alkynyl is optionally substituted with one, two or
three substituents selected from RS, or
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N-(3-morpholin-4-yl-5-0x0-5H-benzo[4,5]cyclohepta[
1,2-bjpyridin-7-yl)methanesulfonamide; N-(3-anilino-5-oxo-5H-benzo [4,5]
cyclohepta [ 1,2-b]pyridin-7-yl)methanesulfonamide;
N{B2¢eyotohsscylamino)-5-oxo-5H-benzo[4,5]cycloheptal PCT/US2006/024256
1,2-b]pyridin-7-yljmethanesulfonamide;
N-[5-0x0-3-(pyridin-4-ylamino)-5H-benzo[4,5]cyclohepta[

R10 ai@ﬁ}ﬁ?ﬂ@m@ﬂﬁ]ﬁmthﬁn’emmdmtﬁﬁhmh they are attached (o form a monocyelic or

bicycIN-tidedimie thiaxyrenaybeN 1655%911;% RReBMkR R P ek RISy RS R hiZhitrogen,

one op&py Q&ngna}’lq)&%él%%%%@{‘a 5c]meN O and S.said monocyclic or bicyclic heterocycle

cycloheptal

I-5H-benzo
om0 bR Gt e st from R,
N-(5-ox0-3-phenyl-SH-benzo[4,5]cyclohepta[1,2-b]pyridin-7-yl)-2-pyrrohdi

R¥is indepradeniesiifonbinide C difgtiyl, (C2-Coalkenyl, (C3-Coleycloalkyl, aryl, -(Cy-

Cealf eyt thrbdbdyazey- 4@@@3@@&%&@3@9&@§Mloheptau 2- b]pyrldln-

7 40 yllamidophosphate;
1R)-1-hydroxyethyl]-3- 1 methyl-IH-pyrazol-4-yl)-5H-benzo[4,5]cyclohe
Rblsm (FT ’b{' yri{ ndgr?}ﬁeﬁ Cl C6)a ¥ -(C1-Celalkylenearyl, heterocyclyl, -(Cq~

C6>a“vifffs‘awf@ﬁxrdva9érﬁﬁv}=m19wmaqammm )-Bhhanzald RlcyaoiRa
epta[ 1,2-b]pyridin- 5-one; 45 7-(2-
[tert-butyl(d I eth ethyl -|IH-pyrazol-4- yI -SH-benzol4,
5]cyc|oh¥ék(|c%§[if %}X )%In]o m-é-oﬁx ?( y}E?r fé’[ﬁi}i‘)e%”ﬂ“ Include:
eethyl 13 -benzol4,5] cyclohepta[ 1,2-b]pyridin-5-one;
> ph “/H]? i IglILJ(’JIJré/oxm y%/y)ﬁ ?ﬁ% PMTW£%% -yl)-5H-benzo[4,5]cyclohep
‘g%ﬂ@‘dﬁhepta{i 2-b}pyridin-5-one;

;g%im N P céw i Efgpyn gy%%ﬂmyf}%bﬂmeﬁm@@kycloh
]- r

: 5] 5 d 1 2’ § BRIy cloh
wisoblggit-a{hﬂeﬂn_;lpyﬂdjaiﬁyg@cycﬁ, 61024256
N-(3- OW@ﬂme[ﬂ@@ﬂ@ﬁﬁﬁoﬁ@ﬁﬁ bwﬂ%ﬁ%m@[ﬂfonmde

N—{S-oizﬁsb&puﬂ@mﬁzsﬂ)bgﬁmqrggyag}%gg Qﬁr%ﬁ%hl ,F%[ED E>)§)l/late A%ert butyl 4-{
0-

T-Gisopfs gmgéﬁrgl qf' “;'aﬂfa?' SHDo0X lhepfgzgm eptal
A cxclohepta pyridin-S-one;
gzggif;%?:fhjﬂiﬁ; e W?;gﬁ-mﬁ%mm@ﬁﬁﬁ?[
N | utica table_salt
beiiﬁfﬁﬁésagﬁﬁﬁgﬁfﬁﬂfm Bl s

N-[1,4 chorpoangisefiig- mﬁ%ﬂwlﬂmﬂﬁ@i‘ ﬂﬁﬁl&‘g?ﬂggﬁﬁgﬁ?gds “S%%ireof

benzodl5jmelexeppi] for B]gj@ﬂﬁwng}@@mgu@ iSomer t
ve asymmetrlc centers,

N~meth}-ltﬁ m%{mslg 1; Ir(])}(/g QP.P Q 352 @’f}oﬁﬁ’&[éﬁob@)ﬂdWﬂé’H’N“

(tetrah es and chifa p as describé
N—met)}%é?e%} ik arbon Com(;:)ﬁ?unds;5 John Wiley & Sons, New York,
yl}_N_ﬂ@? f: B R 10110 éu%] égé i°58-PAChAARI4; Srhae}ﬁr@m&m«éapman-m
N-metfy>-N'"-[3-(1-methyl- IH-pyrazol -4-y1)-5-o0x0-5H-benzo[4,5]

D jcycloheptall,2-blnyridin-7-
yI-N-({3S }-tetrahydrofuran-3- ~yDsulfamide; ’ bl ey
N-(3-0x0-3-pyridin-4-yl-5H-benzo[4, Slcyclohepta[1,2-blpyridin-

pyridio~7-yDmethanesulfonamide;

N-[5-ox0-3-(1H-pyrazol-3-y1)-5H-benzo[4, Sjcycloheptaf1, 2—b]pyndm—7-yl]methanesulfonam1de
N-{5-0x0-3-(1,3-thiazol-4-y1)-SH-benzo[4, Sleycloheptaf1,2- -b]pyridin-7-yljmethanesulfonamide;
N-[3-(1-methy}-1 H-pyrazol-4-y1)-5-oxo-5H-benzo[4, 5icycloheptal1,2-blpyridin-7-
ylimethanesulfonamide;
N-[5-0x0-3- <(1H-pyrazol-4-yl)-5H-benzo[4, Slcycloheptaf1,2-5] i

pyridin-7-yljmethanesulfonamide:
N-(3-{1-[2(dimethylamino)ethyl]-1 H-pyrazol-4-yl}-5-0xo-S FL.L,
Yot yl} enzo[4,5]cyclohepta[1,2-b]pyridin-7-
N-{3-[1-(2-morpholin-4-yl-2-oxoethyl)- -1H-pyrazol-4-yl}-5-0x0-5H- idi

7-ylmethanesulfonamide: ’ 7 ° benzoldSleyelobeptall,2-blpyridi-
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YI}-N- 9 n-g2-

15 individual diastereomers, with all possible isomers and mixtures

thereof, including optical isomers, all such stereoisomers being included

in the present invention. In addition, the compounds disclosed herein may
ax{seds/taeRtmers and both tautomeric forms are intended to & rs2006/024256
encompassed by the scope of the invention, even though only one

m RCtie is d |ct is understood that one or more silicon
1)‘/\;}(;1];5%;&81%%1 S%Ei% grpf)ga ?}% ﬁ?é%ﬁ)tts:%m%[b@ﬂ%i’mghk '
-[3-1Y, r n.ato rdinary skill in

e ingivd ﬁ%\%g?go?nﬂfoﬁkﬁl%ﬁﬁ%% R R Pl R e
N-{3 Iy ayntnRsizack o | fromr |Iab
b]pyﬁﬁ‘m e ;23'3%%3%?2%“%% Rl TR e
N-[2-{@alingylp witintences aiband. @ﬂ%%&»g R PG BIISAABIIAN! When
benzafd fipatiotand 0YoUsya dRleerean lement bon S. These
N.N-dififtdreridds-(eauttoybUibte ebaRges. olessize ARt SR RIS 25 in-7-
Yﬂsu*fﬁ'ﬁﬁ@élm compounds when compared to carbon. One of ordinary skill in
75 s‘fﬁ?fﬁaﬂ?&ﬁl%ﬁé%ﬁdlsmmldlﬂmmmhﬂﬁad to

benz

be [(20 4 ‘i gl ni%ﬁ thm jg%omm“ty lack of]a ofé i}tﬂarget Csigigmy
*&P‘diﬂﬁ@ \Mg ﬁ r{)@% %1 | ta Z% - %FE m

7-[(2, 4%9&)1(5@3]&8%7%0]§b(@ﬁ% 19016‘3 f)@%f@ CE bg li; Igiéi] d1 one
N-met@HeVhist(y-betieks L2060 L6155 B @fb?d}mﬁé

(‘e‘fahRCBO@FG bebedamises than one time in any constituent, 30 its f|n|t|on on

benzo 4 1 Yé‘lﬁ{?@l%’lfﬁ%féﬂm%MbV@thﬂfépm@wmmgm|50
7-{I¢ 19 c? _Oﬁé useb?‘l‘ nd variables are permissible only if such
STESUlt IR ¢ 8%%3tﬁhé%e%ﬁéWH1ﬁféaﬂ%4m@ SH.-
benzoft? o
~INCHYI-IY' = § Ppﬁ?e en S

T egwt thagg}f%%ndlcated bond maﬁ; o

Z e PR R ran
f th itabl

l(\feg @wﬁg}g Lqﬁtﬁéiﬁgéj&yoxma rglng%cr)ln F(%g]t |s‘i(?}?l1e ﬁ%ﬂ ﬂ%’é‘(ted‘%wa ;

N-[3-(3uistitye s Rng, sHASHIUEOR PaFErRs, Ot 9 the ;insfant
y}]morphemkﬁm.@alﬁmggtzud by one of ord%eﬁ%fﬁli?%p ?ﬁ’@ rﬁ row?
N-(3-(<ompopyigisethah-arel) chemisalbesiafls) LB ERR S Keagiy
Yi}metmﬁgmaeﬂb,y techniques known in th?g% aﬁs&vfx:/ell If?s thosew methods set
;’\&‘;jﬁfﬁfﬂ@%@ﬁ?\’i@zﬁdnﬂ Yebpligpaviildbhedtslnngohatelinisbifaisubstteent is
?%%lff’g ] l@t%ﬁm ﬁ?@%%ﬁdﬂ%ﬁ@ﬁ#%ﬁpm@xuﬁdﬂmbmmm

N- (3—an
N3 (J}yﬁlﬁ benzo Ey%%%he 1| éjpﬁ’ﬁth@ﬁ‘#‘é}mvé%trbons so
—OJIEQQQ al [ CYCIQ)
jjg 48%?& §Iﬁ ma%gr ol %g%? fk@l moré1 ﬁgfﬁﬁﬁ-ﬁ’ﬁ@m‘ie

sho (f)c? Betare b(éx% i %Iﬁln?fl’obﬁ’?éobﬁgé’éméﬁﬂéﬁa?llﬂBliﬂéﬁ:mtﬂ‘ted with

yDethy EPFé%?@ﬁEd%ubstltuent and in such cases another embodiment will have
N ofrsipens it sdefiluenalAs upsdoneraeihoiipignded ©

N-(5-otbciugenhoiirneg t turated alipha |c drocagrbon

dimethgrm%&&wnmﬁﬁgﬁﬁﬁggég%g it Uf)a.i F}—‘ Pésulfonamlde

ylamidgpi@ghatws in 5 "CI-C10 alkyl" is deflned to |nclude groups vmg 1,23,

7- {(1R)4r,15})@i,r<743®:ﬁw8f3maacﬂ@slﬁ@mﬂr@ylbmﬂmi@dc@ram@mﬁé&a -blpyridin-

S-one; example, "CI-C10 alkyl" specifically includes methyl, ethyl, n-propyl, i-

Son . rR Bl Uy Rty eIy 358 i orticyomateleays. Aridin-
ON%: 50 on. The term "cycloalkyl' means a monocyclic saturated aliphatic

Zﬁrﬁgﬁ 685%‘8?#& SiBRAYAE RS Sheestid Hirmbrerobfi-y1)-SH-benzol4,5lcycloheptal 1,2-

7-(2- hydroxyethyl) 3-(1-methyl-1H-pyrazol-4-y1)-5SH-benzol4, 5lc

yelohepta[l,2-bipyridin-5-one;
7-(1,2-dihydroxyethyl)-3-(1-methyl- 1 H-pyrazol-4-y1)-5H-benzo[4, Sjcycloheptaf1,2-b]pyridin-5-one;
7-[(11)-1-methoxyethyl]-3-(1-methyl-1H-pyrazol- -4-y1)-5H-benzof4, S]cycloheptaf1,2-blpyridin-5-one;
7-{(1.5)-1-methoxyethyl]-3-(1-methyl-1 H-pyrazol-4- yl}—SH-benzo[4,5]cyclohepta[l,Zwb]pyridin—S—one;

-5.
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carbon atoms. For example, "cycloalkyl" includes cyclopropyl,
methyl-cyclopropyl, 2,2-dimethyl 10 cyclobutyl, 2-ethyl-cyclopentyl,
cyclohexyl, and so on. In an embodiment of the invention the term
"&ycregipizsiciudes the groups described immediately above a6 Awib&liora256
includes monocyclic unsaturated aliphatic hydrocarbon groups. For

cloalkyl" as defined in this embodiment includes cyclopropyl,

e, "
teﬂ~bl}[ie3[¥;(é: %&%—_@)—/ ; %Pé%ﬁﬁ%?ﬁiﬁﬁﬁ‘é’{ﬁﬁ%ﬁﬁamﬁ;%@EH?F&W&T&@&WTQXW{WHPiperazme‘

1-carb
tert-hQYLI0 droSyYSopentenyl cyelobutenyl and so opn. 15 The term “alkylene”
{i;uem{gﬁﬁ%ﬁn@gﬁmggédigg%%ﬂ%é@%é”% §§p%BC| % dsrjf?'rﬁﬁtée gl 2-bIpyridin-
7-(1-hgduwbor aipeniForyeXmTIe 1 alolene pineiies, ) GH Ao 2 HEmang  2-
blpyrighre ikes; When used in the phrases "CI-C6 aralkyl" and{?pczjlg-ﬂ?!:Gf;Fl A,
or a placiReemiallly adb@ Bk bR d8ialS IR:Iig alkyl portion of the moiety

and doeg 1 scri of atoms in the aryl and heteroaryl

e the numb [ i
- dg&rtion of the mojety. %édmﬂxg&?%%%‘raéms%lﬁ S EHSSPHRIACE B RoMsEp fryention
mendE ROTISIRCBRR bRt cBone risat 1 afsivinesrmmeruedied through an
or a stQ¥YPIER-Pridae - "Alkoxy" therefore encompasses the definitions of alkyl
and cyclgalkyl above. If no number of carbon atoms is specified, the term
~"alkenyl" r&fETERE"RN Sh AT SIHSHLINTISE AR R YaaR BmS aigmtctsr b ets, and
chiral gangidit essriehinyeril2lnnd 8 aibm, storas-and atieAstane (Bhpounds, Johy
Wiley Saboon Newaraanisoubibonds Rrederabiy@ne635500.10, GAFRAR HOUHNIE and as
individeNgais-RISS6Rt AR HRJQfouL non- ig.carpon-carbon double honds
. : may be Dresent. Thus BC >-C6 alésn%ﬁa%%e&agrﬁ%a{% lfaﬁﬂ%r%]y Ut eRN e 2l
S Hom 210 6 CAboR lgl%%ﬁrﬁ%.t RERF GrstpenBhidd denethcsmapmdyHisclosed herein
may exqitias iRy ionem e sthanyraerr Egate Resiayiied e istraightpissah binaed arope of the
inveﬂtieycﬁm_pmtbicgh oﬁwma_hlaemyle@mmndm&m a_elm;aéa_double bonds and may be
substituted iha.substithtesalkenyl grauR é§1j%g$%tggﬁ §e011;|c-:dg§pct>?artg%. into the

"§H§y Yl r.efgr to a hydrocarbon radical straight, branched or cyclic o
com 0 B S oh A A SPIBHL S Bl @darpi i e

art to prale SERBC s i ahree kamisehy. gablsond tile trobrisaidy setpsisdiby FEhiusques
known'ig @ Elkepnyitinyeaniable alonyhradien! ltaving fHNs12.49 GreaibOBir covalent

radins REAMS 1oAY GOMSA0 9&@1@&@%&%1s{%ERPa¥FMF%X{%e§'{B‘Sﬁé'n%“at%(ﬂéf'gous C-
ou

h
elemen{"m %969&1‘191?1@ %O Séralgptéebéﬁ eg‘:(’g}%ﬁg ?6':':18 Y(glsll% S?)ercd%%g;]g?gg gg?l%fgﬂlapg of silicon-

. may contain trlge onds and may be subsii

conn RV RYPGPEEH TSR ARTRAGES it casbetin R Rfifedisasysiitiushtsmepidenderstand that
size andygpne diffitrnecrenigdent tarbonsthiatinglubem 2 eioseh, asiubility, lack of off target
activity.((ﬁéﬁkgg&)ghhklyiﬁf:ﬁc&rﬂdlgc%hfj d@ihaésa.zrk%.)oﬁba ) a}&nﬁ}ﬁlféﬂ%&@%}’f’%@w&
e WAE: B T ieufal € T :

(G c%gc%%g%%wgﬁg Cs%‘élﬁ.t 2 9882%8%%%%??13%?% S2 00
610 24 2 BBERGEEANHEER By R sciftertaBt teoradm awntimabiany constitwent,
its definiiionoByerb erchitsrstd cadopmdintpof ey tolEmicmsdreashsjogmbharginor
substitlag:aﬁt mﬁfggﬁﬁ PrOmatic @W@&%%&ﬂ?ﬁcﬁ%@%ﬁ%ﬁ?e i&f}lﬁﬂgﬁnds_ Lines
drawn iR Hyl [gqe , Inga an | nyl. In cases

e the aryl su%%%ﬁ%%%%@gg?c%c %bg‘ﬁ%ag rél{lee ﬁ]r%cfstg ﬁo%ﬁg/afgﬁxgﬁ @ltpched to any of

wner
the subEblc 6 Rt HRH SR R s Hsattdsriptgpded that the bond be attached to

any of the suitable carbon atoms on the proximal rimg only.

It is understood that substituents and substitution patterns on the compounds of the
instant invention can be selected by one of ordinary skill in the art to provide compounds that are
chermicaily stable and that can be readily synthesized by techniques known in the art, as well as those
methods set forth below, from readily available starting materials. If a substituent is itself substituted
with more than one group, it is understood that these multiple groups may be on the same carbon or on

different carbons, so long as a stable structure resulis. The phrase “optionally substituted with one or
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5 The term heteroaryl, as used herein, represents a stable monocyclic or
bicyclic ring of up to 7 atoms in each ring, wherein at least one ring is
aromatic and contains from 1 to 4 heteroatoms selected from the group
coaseting20f0, N and S. Heteroaryl groups within the scope obthigiszoos/624256
definition include but are not limited to: acridinyl, carbazolyl, cinnolinyl,
__quinoxalinyl, pyrrazolyl, indolyl, benzotriazolyl, furanyl, thienyl,
more fabsbiyeRfe nWOlB%ﬁzé%h@aﬁyMammw to Sescpiiraeti Hyprioxaholyhstifited with at least one
substijgenta zwlyih inciolyle pysacimdmpydidazingtl pyddiag, zgwmsyéyéu&x{&@h{b

tetrahyd m&a&l@&nﬂ@w*‘mthﬁegé’efé%'ﬁ@iﬁe%%‘iﬁﬁ%%( gmed NP hight- schain saturated
ahphatmlﬁﬁ%%od%@lﬁ% ngé%%%?cg?ﬁe%crllgr% e ﬁ)e(l hi e?gg/:%l é%ﬁ)g{ﬁughplo as in

|tr ng heteroaryl. In cases w ere t

éaolc C|IC an msgis gﬁ‘af?saﬁ?)"ﬁ‘?ﬁt}cgo?’c‘bﬁ@nré B e iy erabonsdn i iwear or
bram‘ﬁﬁ@d’é‘i%’&?ﬁ&’th ﬁ%ﬂé@hﬁh@ ntisVia thelarpmiitelhrigcbrvianthe hatsioaiemyl, i-

propyﬁammﬂmglfﬂﬁglrﬁ@@@%@l)he;ﬁ Ebﬁﬁﬂaylh‘?&ﬁ&f’%@? asd scl;] %%e oLy ?%}
cycicﬁﬁ(ﬂs%%ﬁggei%ﬁ%é%ﬁc %urg%ﬂ%aﬂ]at*c%%élf%aor%%%r%%eé%waé%g%é%ggéqwber of

carh otnarOEQatlc heterdcycle containing tro
AOMRE Erolp BEREing BeeiN aﬁﬂ%%acaeﬂ?ﬁmﬁde@wm@mp}s 2Retitinthyl-

CYC}O%%%%’Gﬂﬂiwéﬁvémwhmwenmo ‘bretérasyolinidisedsorepnsicared them
“cyclapjiytniyahelds thd frdbgs Wﬁ%&eb%&ﬁXﬁ@ aBid ah@mgy VR0 ol cll;p

LR, S D S e s

mcludescr(é)lforl_el clud s the above 20 mentorie ar IS
and tetrath abﬁé%dgpfﬁ%&fzﬁﬁ?ﬁ%ﬂ %ﬂl?ﬁ%%?ofﬂ‘ﬂét%EWL eyclobexyl,
Cyc}oﬂﬁ&?ﬂﬁ’ecmbﬁf‘*élﬂ(ﬁ“ﬁ‘ﬁméﬁ to the following: azetidinyl, benzoimidazolyl,
benzofuidaytmtiediagéues zasayl, mﬁwm&%@% the specified number
ofcarﬂ@mmmﬁbldmhewhphzgﬁm%gdyh&a{@,a@% c@;g@ [ an@BRQNY!, furanyl,

ImldaZOMhéH‘E@H%' tﬁ’éﬂﬂ& bim(il? ?%ISOX JZOF)%P J‘g Iéﬁ]g%}%%%%%%?ythe term “Cq-Cg”

isoindolyl, isoquinolyl, isothia

refers {0 b RO RATSRLASHA meiaiy oRA éiOPé@?é%ﬁﬁée 6 wxebanyl apynaiwibe ary] and
heteropylagihgt, byrazsligiypyridazinyl, pyridopyridinyl, pyridazinyl, pyridyl,

pyrln; d{ﬁAWfOHbrg?éﬁtgfﬁll#}%cwwQMJ@)I?U}LQQ%(Q%@Y (I)I%t;a? Xgrolzﬁé/ krer of

carbon yl, tetrahydroisagyinolinyl, tetraz etrazolo yr|

I bl tgtg%laxzo%%uﬁég%gy?ﬁﬂ gﬁylf%trrﬁ[gézol)%j% 3 Oﬁzﬁf 2t eﬁ%‘ilﬁﬂ’ﬁ?%'&?é‘ﬁfﬁ%ﬂ“’“ of

ally apdl cyeloafior aBf’ﬁf&rldlnyl pyridin-2-onyl, pyrrolidinyl, morpholinyl,
thiomorghislmpibeiefdrolermommid sEeijkdl thy chiabemzeiraiss to a non-aromatic

hydrocaitycroian zethieg Bﬁﬁhﬁh&&%ﬂWQngﬁ%@ﬁ&jﬁy b diy g&%‘:ﬂ%{‘ and a efast one

carbonGHMES d olyl d r0|s zoI [, dihydroisothiazo
Honb ar(gmyg 3&%%%%%@ Iﬂ%gé%] xa’éo r(;g rSiR m%ﬁff?éﬁﬁdlp to four
dihydropyridin ﬁ ropci}ln?n yT’ R %7& ofy ?g BYURIeAyR alkenyl

radlcaléﬂw az@@garbmomédi@zﬁjytoubhwmlazaiyl plibyali0tbignyh, 2-

methymmlcwnaﬂﬂa@emaﬁﬁhydr@@aza&ailgﬁylb:m&{é%% 1OB¥R8R7Ye alkenyl erou

coniSiapaMaDY, PO ISt T (aERRe
al%%"%?é’fé’?ﬁlﬁf‘?ﬂa a

of a 35 terocyc%)r,ﬂ substituent can occur via a

heteroatom Tal SABodRTET heeribHeasietdyarizhsr briatbed oy chpiicas
containipgcRoRE &t - ien diseneandas deass & torbOsrvemberedhar balitPko three carbon-
carbon mgkgﬁdan@hbﬁm&ymlmmmﬂ i&ﬁxhﬁi@l’@ﬁ{ﬁ%mﬁﬂﬁqﬁgﬁom 2t06

car t in roups.
on LR TR S SRR AIAS .
kynyl group may contain triple bonds and may be substituted
if a substituted alkyny! group is indicated.
In certain instances, substituents may be defined with a range of carbons that includes
zero, such as (Cp-Cg)alkylene-aryl. If aryl is taken to be phenyl, this definition would include phenyl
itself as well as -CHoPh, -CHpCH2Ph, CH(CH3)CH2CH(CH3)Ph, and so on.
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embodiment therefore includes the above mentioned heteroaryls, as well

as dihydro and tetrathydro analogs thereof. Further examples of

"heterocyclyl" include, but are not limited to the following:

BEa2007idze28lyl, benzofuranyl, benzofurazanyl, benzopyrazolWeT/usz006/024256

benzotriazolyl, benzothiophenyl, benzoxazolyl, carbazolyl, carbolinyl,

cinnolinyl, furanyl, imidazolyl, indolinyl, indolyl, indolazinyl, 5 indazolyl,

isobenzofiraRs RersBindBy isdatsasalid nisuthiazoile isoxeamjt, or bicyclic carbon ring
of up tep ity ridingirinxadiezolyl lexeaelyln@xazeling:. ISOXaMIE QXS IAN e ments
incluPRI, RYTREINGBN A BYIRERY  REIEMYICHN Y RUIIRZRY 1 subsctuent s

. i rimidy| rrolyl, guinazolin uinolyl, quinoxalinyl,

R R o R ——

tetrazo|yﬁ%ﬁa%)g%eﬁ9?@f&|?%w%ih%iw TepiREzolyk teldaylongiaebidy bicyclic ring of up
to 7 atprestidiengh dnd-siexainyt, Inexahy drpaz epinytlic pipbraziny fRiperigi B¥steroatoms
SeleC;?Bﬂ&di’fégc@fbﬁb S%Wfi?gllaiﬁoyhdmt?@&?a@aﬁh' eslea Tie)'i scope of this definition
5 i V4 diny dropenzorurgn . . .
- L
benme ey AN IO 9T MR mbapigpmoiyl. oxasoy,
lsoxa@%bm%ﬂmgwm!, dinydroadarpidinsihydroiyrelz inytoldinyainpyazabdiine. As wih
the deﬁmygropyﬁidﬁvﬁdﬂﬁmﬂﬂm&iﬂxf isdiiQU qﬁ@&ﬁg&@&){% {?f%){ﬁ'é (gqg’}#:-gyﬂ% lerivative of
any ni I ; r | rothiaz inyaratnienyl, -
B e AR o

tetrahydrofranyr a{a’rﬁed%/%tﬁ%ﬁﬁ ?8%?1’,0&%?‘]\?38%’6@9 thErele aromatic ring or via
the heigrpatqmcariribing Hrgeieyetifebubstituent can occur via a carbon atom or

via a h_etEr@&toﬂWd@r@tthme‘mhgdwt’, ﬁ%m&k@llkﬁxﬁ%%qg O 3- 10 10-
memb PRS0 65 icft I
e —
e pyridy,l_,,pyrrd iy _IFi) I 6e?|(‘i|n E’?Q‘iﬁﬁﬂ‘fﬁﬁirf@hl%l,e?-‘ﬁ?%?ﬁdi%ﬁéf”emm“’ the term

heteraaiH iy AR tPRRIER SR SO eetrapyvHisBuenolitytam thiemy “Aserocyclyl” and
is undegpppd eiatied oyt disedofiskilinin theoatt hihalo " BE{RIQION HRSHSELBGHEI e above
mentid&@ﬁ%ﬂﬁ@lé@é%ﬁ@@cﬁﬂj@?@ 1aﬂﬂ%9at9[%&ﬁggs iﬁ’lg%b @u%gléx%%apg ldf
e

“hete d. /1. .aryl.heteroaryl d heterocyclyl substituents'm
e Bt e SR UGS b et oo,
enzo _e)gggﬁggﬁeﬁegzgx@xzefg}%}rﬂgﬂ%ﬂz%vbé?%ﬁéiﬁﬂh@ﬁ/wﬁmmemm @rlkmedd, carbolinyl,
cinnoligih St hisisierebtiedh iy kidabyd iinaliagieyt, Blkoxyy ARNIABRIARY Dfsoindolyl,
isoquiﬂtﬂ‘egteﬁﬁtﬁyﬁb&yﬁlﬁﬁ_ﬁ@Slﬂ%@%}@ﬂ}%ﬁﬂjﬂ?&éﬁ&%ﬁ@cﬁ?ﬁ(ﬁﬁ; H}(fi%ﬁnlce?(?s% f;.];,oline,
oxe n [ eris , the following are included in
AT S0 A RS P erombrisshapeypion.
pyrrolyl, quinaza myj;ﬁé‘?ﬁ‘@fi‘eﬁ}%%ﬁlé%ﬁéﬁﬁ?fﬁrﬂwﬁéﬁﬁm@hyémmmwyir two

and so on.
tetrahy frgisesnithingh ieaeebb ontr 3@ aomdalehioinbine diiaAQsMmi{EHIR)Haisy 1, 1 4-

dioxanﬂlumah@&d&yeﬂﬁﬁyfguipw’a&@i}m PPiten, wﬁaﬁﬁ%ﬂw%ﬁﬁlﬁg}ﬁ&&%%ﬁz%uy
B G LT
dihydr%az%%é%égo%@q Y d 6@@g%gﬂ,§ﬂgér_oiqd@% dihydroisooxaz.olyl,

dihydroisothiazolyl, dihydrooxadiazolyl, dihydrooxazolyl, dihydropyrazinyl, dihydropyrazolyl,

dihydropyridinyl, dihydropyrimidinyl, dihydropyrrolyl, dihydroguinoliny}, dihydrotetrazolyl,
dihydrothiadiazoly), dihydrothiazolyl, dihydrothienyl, dihydrotriazolyl, dibydroazetidinyl,
methylenedioxybenzoyl, tetrahydrofaranyl, and tetrahydrothienyl, and N-oxides thereof. Attachment of a
heterocyclyl substituent can oceur via a carbon atom or via a heteroatom.

In an embodiment, the term "heterocycle” or “heterocyclyl” as used herein is intended to
mean a 5- to 10-membered aromatic or nonaromatic heterocycle containing from 1 to 4 heteroatoms

selected from the group consisting of O, N and S, and includes bicyclic groups. “Heterocyclyl” in this
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O-j SV- (N/STIN~O S N 0 COC1-C6 alkyl In certain instances, R10 and

RI I are defined such that they can be taken together with the nitrogen to

which they are attached to form a monocyclic or bicyclic heterocycle with

VP ptenileerstin each ring and optionally containing, in additiopcte/te€ses/oza236

nitrogen, one or two additional heteroatoms 5 selected from N, O and S,

said heterocycle optionally substituted with one or more substituents
embodigpert S HTRIRBIT amaphes BERHENS festeropcibs thatiEandihyd dedoemaets) dro
analogn chedef.bBirdke axainiiesitett lothe yEOHo Wi gk eepiRgnii rrineithabdiowing:

benzolilﬂi@a[ﬂﬁyﬁ k?eﬁ%@tﬂﬁm,afjgﬁmg LHW,%%E&?&QO?\}I ,r%e% %) @a@g%iy% _ggn%gt]%éignyl,

mbodiment, one, two or three) substituents chosen from R8: --N~-
e R S RS- R K. IO oy e
mdazyoixhprafiranibisaitfeht srmerriinkhiazakl, isosetolict pohayaidihpindxadiazolyl,
oxazohétgr@gymyl ,isaa‘ago@iryl candﬂyétpywy@;lybg@qp, ppuenal)ysulastiyiedniaiy ridinyl,
pyridﬁn@m%iw@ﬁ@Mﬂ@nﬁnﬁf}@mﬁrﬁwﬁﬂﬁ%éﬂ%ﬁ’ﬁ?&ﬁl‘?&%ﬁﬁnﬁe@&&&ﬁ?ﬂ%g‘?ﬂnyl,

rtran R B SMNRAIMERs oL INE fomnaund gf e Lormule | RAJS Seledted | o,

" from Cl-6alkyl, C2-6 alkenyl, C2-6 alkynyl OHC Wb iazolyl. thiazolyl, thienyl,
triazo :éf%‘t?}‘é’fzé'%%‘ﬁf%-w, rS?@%ﬁa?lpgeg@yNgmMi, pyridin-2-onyl,
pyrroligips oo RID Riipant RO Riliydectshzalkybaattangihatiopeyt ane:sry |
dihydaptionaliysbalitiietosdh anecs fueyauhstia i aRsRis RS oindoly,

dihyd/ONERERSEN N REIRCIRA SR RByalasluged, Qgg%éweﬁ}ﬂot%géggnyl
: ,

inthe i
gihvaibes form %thc%mgoundz of Formula , as wéﬂ’%%%e P ar.n)facedl .
e ptah1S ST R S A BYSERE eyl skbubmerel th dikperpaotiny .
dibydigttpsiindtibydntirdizobk/db 2P tirairUBR00s1eR2 Bhydxemplified
dihydivereiriiayk the pirotorateenaalls of SR LMD NS HRR-IETYL HEE oS Mlcs
thereotSTRIB AR oAHIE LGEHAIDIRM R SR O RS, AR TINRDR0 et
pharmaqlellégc&gye%%%gpntlabtl estalts n tonlilncu et esa_ms exemgﬁl?le?f
_for the specific compounds deserbee RefeiR BiCm<o aiP ity pragmidazolyl, 2-
diazapipons. irdattik Ry imidaeplidinensains @7 o taeotonh ospbalippupista, piperazinyl,
pyridykqurmalaisy Theifregiform Dhbihienhispeciiosallampoynsaidas wieeimaY:,
tetrahyRdS eIl HaingdashnRigues known in the art. For example, the free form -
may be regenerat reating the salt witf) a suitaple dilute aqueous
. base solﬁ%%rF gﬁgr%%‘gyg}fﬁfe(}g%ﬁg%@Wﬁb&gﬁoﬁsgﬁ%ﬁﬂaﬁ%ﬁﬁmm is infended
fo mdﬂ%%‘?{% e BerneidafSonate. The free forms may differ from their
respectiV@sdiviorirs gonfiewylatinleekia)nphiisicokii apEHIRSoSEEN ABstituents may
be subsiuibllity inspelimsblvaniss ot peidan dihasesSals: AR MISECs)atiyl may

be sub%ﬁ@%%@%o%g%%%lgﬂytsgﬂut& érsg%%{?eg%}g{g (f)'ﬁe ox0, halogen, alkoxy, diatkylamino,

or heterocyclyl, such as morpholinyl, piperidinyl, and so on. In this case, if one substituent is oxo and the

other is OH, the following are included in the definition:
~C=0)CH2CH(OH)CH3, (C=0)OH, -CH2(O)CHoCH(O), and so on.

The moiety formed when, in the definition of two R8s or two R%s on the same carbon
atom are combined to form -(CH2)y- is illustrated by the following:

In addition, such cyclic moieties may optionally include one or two heteroatom(s).

Examples of such heteroatom-containing cyclic moieties include, but are not limited to:
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15

10 forms for purposes of the invention. The pharmaceutically acceptable
salts of the instant compounds can be synthesized from the compounds
of this invention which contain a basic or acidic moiety by conventional
oNermieahomethods. Generally, the salts of the basic compoundsfes1006/024256
prepared either by ion exchange chromatography or by reacting the free
base with st cqqlometrl Idﬁlr‘q%unts or with an excess of the deswed 15
salt-formin Jganic o nic acid itable fént or
combinatiofs of oIven |IarIy, ﬁ:auis of th%g iC CO umls are
formed by reﬁeffns Wltfs appropri rganic ganic'basg. Thus,
pharmaceutically acceptable salts of the ompounds%f this invention
include the™, onyentlona}rn @Rn-toxic sa}ﬁs of the co qLds of this
invention aéf%/rmed by [eaeting a basje-hstant 2 mpound with an
inorganic oY organic aci o exampﬁr{ventlo aln d1J1-tOX|c salts
include th rlved fr rganic a Such as ochloric,
hydrobranQ sulfuric, Ehlfamfe phosphoric, nitric and_the like, as well as
salts prepared from organic acids such as acetic, pr&a%m%@ém
glycolic, ﬁtearlc, lactic, maﬁ? art rlc citric, ascorbic, pamoic, malelc

hydroxyRaigie hRERViE &tic, thice Befiedieack sy, wmfariitken together with
the nlt?‘%b%%@%ﬁ’f@ I@eﬁjﬁ@ﬁétQ@%mmﬁwmmcmmwfﬁﬂﬁ ;’:Eth’ﬁﬂe—'? members in

each rohig eikbopdp 2419 xaliajingl Maats: tifly o atrlica b8 tha JikSadhen theroatoms
selectdOMORON r@ Hdtbesﬁ@%‘?é}&%@ '389555519 a%f‘:%’tustug ?‘v%? e;%ho%rmace%ég%ents selected

o e salfs" refers to salts prepared form pharmaceutically
B mﬁﬁptaﬁe I’?OI’%I e %%th?éﬁf&fb‘ %W%‘Pﬁ%%ﬁ%?@a%%%@e

fonow%lt?ﬂ@ﬁ%’@ﬁ%‘ﬁ%ﬁé‘?@ Apiredsuele dsinpthodela knimtiui] witbraniumore (and in another
embodimiaitionecopper (erioytfeinens, difitinkomagnesium, manganic salts,
manganous, potassium, sodium, zinc 30 and the like. Particularly

preferre the a |um calgromm, magne_?um\potass J
saI alts er t from ph ww aqqeptat;Le—q;{g
bases i e salts mar dary ‘and\tertiary am

amlnesw\c uding naturally occurrlng substituted amines, cyclic amines

an basic i nge resiys, S arginin nde-icaﬁelne choline,
?\? ylgh)ﬁ@lamlg Nr@k&aml wZMiiethyI minoethandl;>n~ ﬂ

2 dlmethylamlnoethanol ethanolamine, 35 eth xén:hl

N-ethy oline, ylpiperi d| 1,\[glucamln co ' stidine,
hy@m%@o{}mpy ming, | met?dq@g’eﬁjme morpholine,
piperazine eridinespolyamine ocal urities, -ee gmine,

triethylamine, trimethylamine tripropylanrine, tr am| e a

-11 WQf?6®\7/00225 J1US2006/02 jG W é Comp

préseht inve@tiorgispcidic gbg t fﬁNfree orng*fers o the cormpotnd in
its nonxeatt/form suéh_thét the acidic nctlonallty still protonated. The
preparation of the pharmaceutically acceptable salts described above and

other typlmabmbadﬁmmmﬁ@ﬁyr&ﬁ@@p@bi@ @ﬂ&%&ﬁﬂ&@’%ﬁ% ﬂa%%&?&%béé id aryl
and het&%ﬁg&}tl %;015 Q%[%ﬁ?%&% é@i@iﬂx tg E‘?‘p snu’b utuénts eacI? su s%lgzleélxﬁﬁgﬁyendmﬂy

Selecte%k%o begnoted that the compounds o the presen invention may

In an embodiment of the compound of the Formnula I, R3 is selected from C1.palkyl,
C2-6 alkenyl, Cp.g alkynyl, OH, -O-C1.galkyl, - O- -C(=0)C1.¢ alkyl, -O-aryl,
S(0)mRa, -C=O)NRIORIT, _NHS(O)NRIOR11 and NRIOR11, each alkyl, alkenyl, alkynyl and aryl

optionally substituted with one to five substituents, each substituent independently selected from R8.

Included in the instant invention is the free form of compounds of Formula 1, as well as

the pharmaceutically acceptable salts and sterecisomers thereof. Some of the specific compounds
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internal salts or zwitterions, since under physiological conditions a
deprotonated acidic moiety in the compound, such as a carboxyl group,

may be anionic, and this electronic charge might then be balanced off
Wg/rﬁ)gﬂﬁ?%aqnst the cationic charge of a protonated or alkylatBeTESH06/024256

moiety, such as a quaternary 10 nitrogen atom. An isolateéi cphmpound
Ing. int balance charges, and thus not associated with a |
e e vt o
m”ac%‘ﬁ?ﬁ%‘tﬂﬁ‘a InoRra fupriafpirenised WW@@ﬁ@M@MEX&@pM pnly include
the salfpeetefiri@iddielote: shFIG] Awmposphelisrtessirercheraisahionizgtion DMF
phamﬁiﬁiﬁﬂﬁﬁﬁ@fﬂé@ﬁﬂ%aﬁ%l\ﬂﬁg @é@‘f%%/ Bﬁ%‘gﬁqggﬁlﬁ%ﬁé%@ﬁ?ﬁ% ?orm of the
: iQui m raphic mass specfrome ,
] oty e EREE £ Rt A o, or cxampl,
free f#‘ﬂ#fﬂ@?&&é‘é‘-’t?&%ﬁf‘ PEARURE b arERa s e SR CHITOLNYS Dkh as
dilutegscinye¥afdinh Resysbenpreberse byeonployingdeactionsoasENONTHR #s may differ
from mmm;ag;m:amaaamnms%m@am%mw%@'ggg%fgbﬁﬁé@;%:ear
| ] re.qr ified In the experimen ) . T
e o
Forms 1ot SB35 ARy BRI substituents employed for illustrative purposes.
Substitudne FharBetitigty shemabinstite sithemesitorsoidesessafiliresized from
the coggrraldtefttithat eisie ivhitiecetaings ansk fteNd {00 ¢ 18 tyn A SHG  chemical

memoay.b@@ﬂéﬁdnyz%rmmn@me@cmnm&@@@g%ggrmggg%rfgglﬂ & change

o T M AR 2 AT e o e s
salt- Lo IRGTATEPTEREE IS ifithinZ5sHrifgs tiaesd folteviesel doyobemcitionafithvants.
Similaghyitiglje kbt dedibrompiveds aidfiyde @f@é@@ﬁst%m}lﬁg'@ﬂ?@%@%@@nic or
organidbdseSubequent polyphosphonic acid mediated cyclization provides the

i i i tion A-3, Scheme B illustrates the use
e L
comveRfgty Br SifE! 170 St At s ise einend Hiuseeates thesic instant
compapKbyBbrenibarefild e Birackl.cBuptagyt, anmpRIoRI atalyo:sbRstilHatc those
derived OXOmiGREIHiO5IQS %Ez@%&ﬁﬁﬁbﬁ]?@%@ﬁl&fsmﬁxég S&%Médgéééngogfg nitric and
the Iﬂ(&h@s '\Qﬁﬁaa@%aﬁg E}Q&?mf?mhlgr Va\{g: gcg s7s{\9c 12a% %geg%?%h%%iggg%%a%ymﬁc, stearic,
tactic. SSheme D,cllngstr.ateCs an alte%n_atlve]s.er!éliis‘y(é?);f ;[?@ﬁlﬁ o hard gl amic, bonzoic

. DS it SRS HElTiie Subsraves b andiprionghms, borci,
salieylic, sulfanilic, 2-acetoxy-benzoic, fumaric, toluenesulfonic, methanesulfonic, ethane disulfonic,
oxalic, isethionic, trifluoroacetic and the like.

When the compound of the present invention is acidic, suitable “pharmaceutically
acceptable salts” refers to salts prepared form pharmaceutically acceptable non-toxic bases including
inorganic bases and organic bases. Salts derived from inorganic bases include aluminum, ammonium,
calcium, copper, ferric, ferrous, lithium, magnesium, manganic salts, manganous, potassium, sodium, zinc
and the like. Particularly preferred are the ammonium, calcium, magnesiom, potassium and sodium salts.
Salts derived from pharmacentically acceptable organic non-toxic bases include saits of primary,
secondary and tertiary amines, substituted arnines including naturally occurring substituted amines, cyclic
amines and basic ion exchange resins, such as arginine, betaine caffeine, choline, N,N'-
dibenzylethylenediamine, diethylamin, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine,
ethylenediamine, N-ethylmorpholine, N —eﬂlylpiperidiﬁe, glucamine, glucosamine, histidine, hydrabamine,
isopropylamine, lysine, methylglucamine, morpholine, piperazine, piperidine, polyamine resins,

procaine, purines, theobromine, triethylamine, trimethylamine tripropylamine, tromethamine and the like.
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[ i [ is a functionalized
Preparation of the instant compounds wherein RS is a
met?nyl is illustrated in Scheme E. Thus the ester E-1 is reduced.t(.)
provide the diol E-2, which is selectively protected anq 5 then oxidized to
piev et Ipstant compound E-4. Deprotection prowde_s the ad¢cahaifobo24256
which may then be converted to a variety of other functional groups by
techniques well known in the art. Scheme F illustrates an alternative
Whe‘b‘:r%ec"e"&ﬂf’é% PRV fendsrnigisydtenmof five fimstanfeorageuadpound i it
non-si fryg, SebabtyBubsdiufedtnicelinay bahjesgeatdl is converted to "
it st o oot e e SRS ARG SE ol o
i i de E-3. Inter late F- ) _ §
S e AR ACtind BB - Mosrmscemtic Sl

b e I . . . .
Phanﬁ’?séﬁara io:néé}f é?r/lydroxyl bearing alkyl sidechain for substituent RS is

illustratedt HlSkRémeoGstarimgewithotines\inglgubstituarhSEReR SolEntially be
internifiushrateswinerore paiadionef it sHbstitied amd tsﬁgéﬁeééz?%d’&? "ﬁl?'ﬂy in the
comp(&biﬂ,smb@&ta Bdrb%gyﬁgbﬁ%l\ﬂ&@fel ]icgléco tgﬁ_?%%gn%w ghtthensbe palanced
off int%%%é\{l)%a}ﬁl\l%i{}ﬁ %Hloéﬁ ihﬁgg aaatyg?%nz@éerﬂlz{lgpfi\bgsic 1®WD such as' a guatemary
RIOSSRHGTY 0% BE RS FRTB DL R0 24 BEmSGHEME: Boyr£eRyrid BuBhNRIRiied with 2
intermofAI@ R iRy, by abs3HB BotbidByA % Q BREAPH s Bd2(dba)3 N

I R INARozh abbreHacBY MR deilible RATORGINHSOTRE, L o

APCI Atmospheric pressure chemical ionization
DMF Dimethylformamide

DMSO Dimethyl sulfoxide

EtOAc Ethyl acetate

LCMS Liquid chromatographic mass spectrometry
MPLC Medium pressure liquid chromatography
NBS N-bromosuccinarmde

TFA Trifluoroacetic acid

TFAA Trifluoroacetic anhydride

The compounds of this invention may be prepared by employing reactions as shown n
the following schemes, in addition to other standard manipulations that are known in the literature or
exemplified in the experimental procedures. The illustrative schemes below, therefore, are not limited by
the compounds listed or by any particular substituents employed for illustrative purposes. Substituent
numbering as shown in the schemes does not necessarily correlate to that used in the claims and often, for
clarity, a single substituent is shown attached to the compound where multiple substituents are allowed

under the definitions of Formula I hereinabove,

SCHEMES

As shown in Scheme A, reaction of a suitably substituted 2-methylnicotinate A-1 with
strong base followed by reaction with a suitably substituted bromobenzaldehyde provides the olefin
intermediate A-2. Subequent polyphosphonic acid mediated cyclization provides the
intermediate/compound of the invention A-3.

Scheme B illustrates the use of intermediate A-3 in the preparation of instant compounds
having a variety of amine and sulfide substituents.

Scheme C illustrates the incorporation of Rlby a Suzuki coupling of an appropriately
substituted boronic acid or boronic ester with the chloride of the fused pyridyl ring of the instant

compounds.

-12-



NN B-3B-4RyO-RyO aBrHSRrli-SRa NPdN/ A-3B-5
SCHEME Cy CI O 1 R0 NHS02Ra R -B(OH)2 jNHS02Ra Pd(PPh N N
C-1C-2 RIB..-O CI 00 Ry 0 IN NTiS02Ra / NHS02Ra Pd2(dba)3 N KF,

[ RIPWPREBF4) C=1 heat or mw C=2 -14 WO 2007/002258 pCT/US2006/024256
PCT/US2006/024256 SCHEME D R1IOR1 --0 NH2 R X NHRJO N

base N D=tD-2 R10~10R1-XR1 () t10111,.i-NRR N base N

D=2 B-1 Sgkéﬁ?f@l@‘-ﬁ&ﬁis@’ alternative series of reactions to the instant compounds having
substifuted amine substituents on the phenyl ring.

Preparation of the instant compounds wherein RS is a functionalized methyl is illustrated

in Scheme E. Thus the ester B-1 is reduced to provide the dio] E-2, which is selectively protected and
5  then oxidized to provide the instant compound E-4. Deprotection provides the alcohol E-5 which may

then be converted to a variety of other functional groups by techniques well known in the art.

Scheme F illustrates an alternative procedure for forming the tricyclic ring system of the
mstant compounds. Thus a suitably substituted nicotinoyl chloride F-1 is converted to intermediate k.2,
which reacts with a suitably substituted boronic acid to provide the benzaldehyde F-3, Intermediate F-3

10 can then undergo base mediated cyclization to provide the instant compound F-4,

Preparation of a hydroxyl bearing alkyl sidechain for substituent RS is illustrated in

Scheme G starting with the vinyl substituent.

Scheme H illustrates the preparation of suitably substituted amide moieties for substituent

r
15 SCHEME A
, o 1. KO&By
RN A | COMe e oo
« -
'g CH, 2. ] >_Br
Cr O« =
Al 0 to 25°C; then HCI
O

polyphosphonic R!
acid

200°C
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R10/BrCO (g) | a DIBAL N Pd(PPh3)4 N/ OMe A3 MeOH, Et3N E-1
R1 OH OH R1 OH O,SiMe2tBu N/-,NMnO2 E-2E-3R100
BRAT1HEELEL O OH "~ n-BudN+F N /N 5 EE=4 EE=S -15 WO/US2006/024256
2007/002258 PCTIUS2006/024256 SCHEME F HS 01aCH3 0,1 CH3

R1 CI RI S\ N CH3 pyridine, DMAP LN CH F-1 CH2CI2 s F-2
tri-2-furylphosphine ,-5 Pd2dba3 Q # 'v/ CO2CU R~/ KOH, McOH
THF, 50C \N CH3' Br mw, 160C FF=3 Fg4 H=Br0 SCHEME

SCHEME C

T\ _NHSO,R?

C-1 G2
ng,o
O
=\_NHSO,R?
Pda(dba)g
KF, [T~BU3PH]+[BF4]'
C1 heat or mw G2
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NalO4 CI0 CIOHO R-MgX R r\N 5-16 WO 2007/002258
PC'f/US2006/024256 SCHEME H CI O O MO(CO)6 O gN/ R McOH
Pd(OAc)2 R PR3, DBUN O 1. NaOH 0 2. HCI R-HN 3. R-NH2 iR
BBRClyd1@BEN Utilities 5 The compounds of the invention aregdsefidhi@s 024256
bind to and/or modulate the activity of a tyrosine kinase, in particular, a
receptor tyrosine kinase. In an embodiment, the receptor tyrosine kinase
is a member of the MET subfamilgQiirafirther embodiment, the MET is
human M Ay , although the activity of receptor tyrosine kinases from other
[ ay also be modulated by the comp{aunds of Ge present
texdmodulate Bans eitheMNpersasing or degreasin
/ 2
ET."In an-embodiment, the

* ibit the kinase 226ty of MET\Q :
invention find use in a variety of applications. As will be &app e(:|ated by
those skillBdlin the art, the kinase activity of MET may beppgdulated in a
variety of ways; that is, one can affect the phosphorylationfactivation of

MET either by modulating the initial phosphorylation of the protein or by
anodulatln ¢-xhe autophosphorylatlon of the other active sites of the 15

D e kinase actiyity of ME‘ﬁ be mkbdul ed by
ing bstrate of MET, phosghoryfation=fhe -\ ~NRI°R !

prollferatlon diseases. Disease states which can b8 treated Py the
methods gng compositions provided herein include, but;ginot limited to,
cancer (further discussed below), autoimmune disease, itis, graft
rejection, 20 inflammatory bowel disease, proliferation induced after
medical procedures, including, but not limited to, surgery, angioplasty,
and the like. It is appreciated thatig.gamecases the cells may not be in a
hyper- or -hypoproliferation state (abnormal state) and still require

1R1 O
CO @) DIBAL
PA(PPha),
A3 MeOH, EtsN

OH o~ SiMe,t-Bu
—= MHOE

\

E-3

R'l O OfSiMGQf’BU

= pBuNF

/
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invention herein includes application to cells or individuals which are
afflicted or may eventually become afflicted with any one of these
disorders or states. 25 The compounds, compositions and methods
pravideddoersin are particularly deemed useful for the treatmepé%gmm 1024256
prevention of cancer including solid tumors such as skin, breast, brain,
cervical carcinomas, testicular carcinomas, etc. In an embodiment, the
instant compounds are useful for SE@ingE gancer. In particular, cancers
that may be treatedu%y the compounds, compositions and methods of the
invention include SN0z limited to: Cardiac: sarcoma (an |osa(r;ﬁ)ma
flbrosarcom 30 rhabd sarcoma, Ilposarcoma) (nyxo
ibroma, Tip :
20 7/00 D58 I Tlu&MZ_S_pronch fGeni
cell, feggptiated ypadiggll pipgiferentia e cell, non-small cell,
ade clarcmorﬁa) alvepiar %bronchlolar) carcirioma, %Hmchlal adenoma,
sarcomma, lymphoma, chondromatous hamartgiz¥a, mesothelioma;
m%e%str?lntest nal: esophagus (squamous cell carcinoma, adenocarcinoma,
0%8 rlﬂﬁ lymphoma) ﬁtom@ch (carcinoma, lymphoma,
B& 4rcoma), 5 pancréas (ctal adenocarcinoma msuhnomg

: R
a, gastripamacarcpnoid t S, Vipoma),
oA o dlinbeGE

carcﬁaoma squamous

ocarcmo a, oma,[[carcihoi rp03| _\-Br
Té6nBefta, hema é sheurgfibroma fibroma r[Fg )
(adenocarcinoma, tubular }i%nomﬁrwl%gus aég)%r?oma ha :

(Hidke rectal, colorectal and colon; Genitourin tract: kldney
idopa, Wﬁlﬁs tumor [nephroblastoma], lymphoma, | mia,

(ad&nocarcinoma, sarcoma), testis (seminoma, teratoma, embryonal
carcinoma, teratocarcinoma, choriocarcinoma, sarcoma, interstitial cell
carcinoma, fibroma, fibroadenonfE@dRdinatoid tumors, lipoma); Liver:
hepatoma (hepatocellu]]ﬁ?afcmoma) cholangiocarcinoma,

H ngl sarcRma patoceIIuI@ adenorhé’ hemangioma;
sarco (@ﬁteo oma), 19| fibrosarcoma ,o_ ghant

3 2 ulum c coma), U i
cell tumor chordoma osteocbronfroma’ ‘(osteeeaftilaginous exostoses),
benign chondroma, chondroblastoma, chondromyxofibroma, osteoid
osteoma and giant ce

sarcoma); Gynecologlcal. uterus (endometrlal carcinoma), cerV|x (cervical
carcinoma, pre-tumor cervical dysplasia), ovaries (ovarian carcinoma
[serous cystadenocarcinoma, mucinous cystadenocarcinoma,
unclassified carcinomal, granulosa-thecal cell tumors, Sertoli-Leydig cell
25 tumors, dysgerminoma, malignant teratoma), vulva (squamous cell
carcinoma, intraepithelial carcinoma, adenocarcinoma, fibrosarcoma,
melanoma), vagina (clear cell carcinoma, squamous cell carcinoma,
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botryoid sarcoma (embryonal rhabdomyosarcoma), fallopian tubes
(carcinoma); Hematologic: blood (myeloid leukemia [acute and chronic],
acute lymphoblastic leukemia, chronic lymphocytic leukemia,
ny@oprolifesstive diseases, multiple myeloma, myelodysplasti¢c/us2006/024256
syndrome), Hodgkin's disease, 30 non-Hodgkin's lymphoma [malignant
lymphomal]; Skin: malignant melanoma, basal cell carcinoma, squamous

cell carcinoma, head and neck sqB@HEME gell carcinomas, Karposi's
sarcoma@moles dysplastic _nevi, lipoma, Qngloma dermatoflbroma

Ci

clgr R -! eatic carlg
cancer, coI ANCE

PCT/US2006/024256 cangé_r selected from: histiocytic lymphoma, lung
adenocarcinoma, small cell lung cancer, pancreatic cancer, liver cancer,
Ut—‘ht%astrlc cancer, colon cancer, multiple myeloma, glioblastoma and breast
carcinonie ¢nny1muaﬁlmhmé amammsaigt@@m@m%ﬂaﬁlmxg@&my of a
tyrosmauﬂﬁﬂ@nnq{@tu,%@gu fREdrRAtngcRNGESelggled from: ovarian cancer
! CReAd and Aotk BATAstg kinase

is a m&hil A llular carcinoma, metastatic
%gjmg e T SPRbad Replc e k@@r’éwﬁm although the

cell 5 carcmomas gas ric Cancer
VI GHJTERP EAREER I Hepestew Serscpaiyneeay sambemqpanosetsiceanapbunds of
the pregtsiiterstoionn amthisarcemadnianethessrined imentith %&ﬁ@?&@hﬁ Q&Qéetﬁt%vny of

MET. Instaahbddantionareswsefuhios Eﬂ@m%ﬁl\’ﬂ%ﬁ{‘oﬂ EH%Q%""?&%% acnity o MET.
metastaﬁgc%frrﬁ%gggs Dge&ms!gne ca neJu(ISn grartlcular the compoundg f

X he jnstant invention are Useful to pravent BrmaiREarsHionistsudlbe

pprecf)a Aran AR e st ¢ ‘”ﬁ)“ﬁ‘é“ﬁ%?é@é% NEERCiorba mmbtasthticahessly of ways:

that is, $igy ‘Wéé"lff%‘a ernberphretigarginomes) BINIFT GEREBISEAGE: CRNGRS

phospleofbreatalf Ganaetiserys alaaneay &m&ﬂﬁ&sﬁn &Pc%*%‘"i‘r}é“%%a' C%@%%rfes of the

teinP GGG RANG! | 0 com he compoun
f:;:z;t 0(;%953 Bﬁ g&gégr%ugrﬁs?lﬁeg {o man?’mafmsué‘f?%gyﬁﬁt}eﬁ&ﬁ%th%ﬁﬁéi’“g ofa
alone or ih cﬁn‘t’f?ﬂ% {tBh with pharmaceutically acceptable carriers,
excipient8eieairgepls ofiihg imBnarracedticat aoMBOMIHORIALE QFIRG AR
discasestIiskasd spharwiiceution] PEactice (N 18-ARMNAMRES SANLS ?%W%&B%{S% include,
but g@ﬂﬁﬁg@@@;@%@g@ inclydin nir ve lous, |nt muscula
| @én N d topical FOUTEEe o R A Hiineztibkdsstion,

infi intra EQ‘E%? 2 é (faneous rectal

Th '% armacefﬁlcgf rﬁa[518§|W§%8ﬁféi’i‘?ﬁ‘f&%ﬁ?%€éﬂ0@ﬁngﬁémemtmawtjemted to,
SUTgeTy; Intapis i Rdhe Fe-di i woesciaediatiplepasciablels c4mehesndOBERGaSper- or
hypoprelifiretius ntoilsbsuspénsiensddiapaiEiNAARRAVEIS A LM ment, the

mventi@RHSIR %1&&%@1&%&%9&%‘@& 1951%%(%5 Wi %“XWS g%%%%?t% r?:]esf;flzag\],ﬂlyobfzn:ome

accor

£lict g]&gpded for e prepare
A the art or é%rﬁacrsweu ac u%—i\q 8f PH&tmaceutical composmons and such

composTﬁ’Sﬁgnﬁﬁa‘}“éb eapRasiersrendoretbge s date cteel Mo piAR ularly deemed

useful for the treatment and prevention of cancer including solid turrors such as skin, breast, brain,
cervical carcinomas, testicular carcinomas, etc. In an embodiment, the instant compounds are useful for
treating cancer. In particular, cancers that may be treated by the compounds, compositions and methods

of the invention include, but are not limited to: Cardiac: sarcoma (angiosarcoma, fibrosarcoma

rhabdomyosarcoma, liposarcoma), myxoma, thabdomyora, fibroma lipoma and teratoma; Lung:
L] ' .
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group consisting of sweetening agents, flavoring agents, coloring agents

and preserving agents in order to provide pharmaceutically elegant and

palatable preparations. Tablets contain the active ingredient in 25

aslmpetivenyvith non-toxic pharmaceutically acceptable excipiente-yWhiSho 024256

are suitable for the manufacture of tablets. These excipients may be for

example, inert diluents, such as calcium carbonate, sodium carbonate,
bronclerpiecaaiviom (phosphateionsiiim iplkosphatesy [ﬁaﬁmﬂga@a%rge cell, non-small

cell, acitsi@ﬁagrﬁﬁﬁng,ag@l@ifﬁ,(B%&%@M%M%H&Mﬂﬁd%ﬁﬂ Q%%c%%%?%ngg?gm,

cho r corn starch, or, alginic acid; binding agents, a
e iyt
SXampIE; SPIASHES R SRR, LeEaAk GaidiemalinTietabletsayaydens),
Pancrein Bietirdrnenaycineneliesobiated, jukownnteghnigues, oMl t8ors, vipoma),
el bopkeesaidastenoh hasgiva ot deiayciaiipgialipnand. aisoiplion i the
onger

hemarBRSHOIRLESHN . hereb rog/doee U tained action over _
pesHn A B ANe 1Y (‘%l%ge %as“le i%’ﬁﬁ@cm%riﬁ‘lbg%ﬁdé%om» villous

eriod. For example, a water s
ade““ﬁ‘?a‘%%?%%nﬁyﬁm RRRLETESE SPryataRy sripy Setivassanractimendelay
(ade“%fmmtml[wmmmumm@tamMr PERIMAYIBRI carcinoma),
bladdeg pig| oyedlea 85 Iaatons dali onsifore) ahhSEaYeal §%¢b&)ﬂ£§ §§%tbekgr§1‘%0rilg‘&r)d Pz(})state

I

{adenc@ﬁﬁﬂ&ﬂ@@ﬁ'élﬁ&)ﬂv&%g ﬁ@aﬁﬁlﬁmﬁ&t 'tgﬁaﬂtﬂgg ,e&ilr%nt ciga cl %ggﬁvé{[%] t%?t&%%rtﬁl[r?gaa,

horioQilueNt, for.example, calcjium carbonate, calciam ph
e el LA TR PP R Ve Ry Bere dkpmcaterors,

. s soft ge
hpo_nmgblféﬁg%%g Ewtggegg}fyémym@]ybglaggmammmih&mzﬁ@m@%ﬁﬁ]me
angmsgyggmm@ﬂﬁqglmlmmmhﬂﬂk@&ﬂnz%gﬁ&%zwm' (vsteosarcoma),

ﬁbrosa%ﬁﬁﬂ%&gﬁﬂrgﬁﬁhiﬁggﬁgﬁﬁ, %H%Q&Q@ﬁl&,%a%{arﬁg%%(g)%\é%}ﬁ gggnr{;a}‘ylllrl]phoma

reticuRR@MI ith excipients suitable for the manu

fosmgﬁﬁg%f%%%ﬁ Rt P8 B B LR crsmammplesdoansioma
car %fﬁfe%‘iﬂt@émigg‘&,gﬁféﬂ‘??@%R%’é&iwm?prdpylmﬂyybﬁ&i&kﬂaaﬁwoid

"St"'f’mééﬂﬂﬁ?w@ﬁé@}%%mﬁmﬂfﬂe@mﬂﬁmmﬁﬁg&ﬁuﬂaﬁﬁ%ﬁmm

osteitisdicperaing aewaibNG:a8eRN ) ARGE \ rrin sphatide,

medullif)@fa%?rm %Iﬁolﬁg,i %‘&d?%gggd%%%l%‘g?%éuﬁ %1]?0%% é’ﬁg/%e%ge?no%sdgé)%f?ﬁla’

oligodel By, Acids, f?{r example polyoxyethylene & Q8B R Fekifsrn.

T products of etigTERE okt ¢ St iphativ. sloehois) foneianple
meninglERelisie teyienet Gmetalelotir wondensativmprodusisaf etviens axige
carcmoﬁrprpa;;?; {J;&t;[g)bsi dgfﬂfﬁir@mﬂf&t?@gﬁc%%&Q?[é&%Lss ggs@a%esno?arcinoma
mucinof ne sor eate, or condensation products of
tumors, & yiéér}:!e oxide e e ﬁ%‘rﬁ“ﬁﬁﬁ%ﬁi@éﬁ&%ﬁﬁﬁ?&@@ydig cell

anhydrides. Tor example BoRtyish s wsmms+H shoblenteinfhe tiglienuscinoma,
adenocapingmafiresrrranalssleermrainvarm orlemore] precasralives. fen:e XA S oma.
botryoidehykor empbojoyh prbydeaxye sl M9.0 R LOININY. AgeNts. one or
(yloieie AN il 6201 ADAIREIALGER SWeSlening qgents SUC 2 1
myelopSHEIASE,, 3accharin or gsaf‘)%%rtame. Olly suspensions Y bRt dalsya,

Suspending the ac |‘vep%n (B sl RbrbRsyadraie IO lgkinplisease,
non-HoqgR il Bt emad eilisnestimen bivod cBiinnublighant it RioeibalISYER A noma
squamotiyestl pasiafine, fihe aibnsusppasiansMaeABIAN RANckeNng agent for
nevi, lipexa/apEoRRCIWAXh in.or L_alcohal. Sweetening agents gagppraste
term "caé&}t}&sé;:ﬁeg forth. bg{/%f?%%%g%gﬁﬁw%%és’éﬂﬁgg%%%@éﬁﬁﬁ IR Ahus, the

_. palatable oralpﬁ%lpgra%eﬁ?’ﬁ%%ﬁfﬁ SHOrE b any isaerebe nredebiyetitigicd
conditiolisy 1 appthenrrdedinsngahe euepounds of the instant nvention are useful for treating or

preventing cancer selected from: head and neck squamous cell carcinorna, histiocytic lymphoma, lung
adenocarcinoma, small cell lung cancer, non-small cell lung cancer, pancreatic cancer papilla.fy renal
carcinoma, fiver cancer, gastric cancer, colon cancer, multiple myeloma, glioblastoma and breast

carcinoma. In still another embodiment, the compounds of the instant invention are useful for treating
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as butylated hydroxyanisol or alpha-tocopherol. 20 Dispersible powders

and granules suitable for preparation of an aqueous suspension by the

addition of water provide the active ingredient in admixture with a

disparsingzesswetting agent, suspending agent and one or MOpRT/1S2006/024256

preservatives. Suitable dispersing or wetting agents and suspending

agents are exemplified by those already mentioned above. Additional
canceps@fplethimmiohissienyipldyspheste hingydtavaritgand salariagagentteMaYcreatic
cmcegE%b&ﬂfe&S%ﬂénIbﬁﬁ%M@%@%ﬂﬁ%ﬁ r*}ﬂ%ﬁﬁﬁﬁ? ré’l?t%l%%o%l% the tg‘ggltl%pcinoma.
In ve C scorbic acid. The pharmaceutica _
R BT A e sl

F SIUISIONS T A& MY PHEBE Y HE Asgerdpréasntisdieaskans phelolmensibore]l

CACInGPIAS S HIIC %ﬂ“aemhﬁ%Pa@ﬂ?If@plemmmmmdrpamﬁimef, l’ﬁli])gtﬂfﬁﬁr()ﬁasopharyngeal
cancethpsere8uitablercflivisifying agentsomay be naturally occurring

phosphatidgsHar SXANRIE,S ithin, and esters or partial esters
prevesSilived from fatt :aﬂg:ids%l%té% %%iﬂ%gﬁgén%%?iléé, ourng‘?gcr’_r{i)ﬁfg %%?Bﬁlfé’ﬁthe

“monooleate, and condeHeAnaH brottkte SR s phrRaticvkie thogfmpounds of

the inglan{ ivsationiens, st e mplenolyedyleth e nesorbitasf menootesie, Fahood
hepatasphiyleionsinvay alsoascontain awEeiaiagu RN BN GRABER: RERVAHNES breast
cancegbAlRENIGABISeBNELRS RN X IR ARG, [Aaledith seclening.
giioblﬂ%‘?ﬂgﬁné%&%é%géple glycerol_, propylene glycol, sor |toaln_or crose. _ucﬁ '

formulations may also contain a demulcent, a preservative, 35 flavoring

_ and colotitif ¥gRMRIAAbH AR DD phaimitcedticakvomipositionsumans,
cither glpiy prirembifetionofith steritednjictiihecapuBRUSTEON HRNSASBPRMLIAR, in 2

phammﬁpiﬁ&ﬁﬁptﬁhiﬁlﬁ%e@&diﬁ@W@ﬁ%mﬁ;ﬂi}ﬁﬁ&ﬁtﬁm ?L?X@ggfé%%t%%unds can be
ution. -

adminfRRNGELS ' isotonic sqdium chloride so 4 )
Subcutzqgg7/oolz§2p(l’g%%‘3r%% c%%?%‘fﬁ 56" The SterilaTATENAE Brapsieneth may
50 B S BrdnldomELigBte eindmipistatiticroemulsion where the active
ingredieAtiPRHETIGE thohepoilliqphageriFog example i iR AGHY Ry be in a form
suitablingredientcniaychentiis! disspiueeling, ﬂ@w&%ﬁ@ef&%wkegggu'&&gghmgpemim
owdersli® Ri-Spluionihen | in water and glyceral mixture and
ir o1 usP %:%gerd to f&)rm&g ,H%?)%gngﬁlgﬁ%% 5 %Iﬁgrﬁﬁse%lfé%)‘%ér%oﬁﬁ’i‘g’ﬁé%‘?“ intended for
microenuisions may Be PSR Hte"a fatsrirsondsdanawéastacbytlocal
pharmigeylieay fampeHtigtarangb Rpnipesitipts enaylvemidgenus: incadRinSteRiRe from the
group SORIDE of sweicromugsion fitvaHah )0 MARIRIRAFABHAR ents in order to
proviaciubaliRg.eanceRiaNoMLhAIONIANLSAMPYUA, In qrdet to maintain -
admixtSHGRR Sonstant gonca%gitﬂ%g:‘?n, a continuous Intravenous c{e‘flve}fé'é&??éléen m
may be utilized: An exampie of SHER & Felhicatishishpgitable for the manufacturc
of tablegs p RSP AT BIPRISTBHES G20t ARaVRmbU P pIchOsThiz phammasgeioalum
carbongpriapiostiiorsivnaphbephatehne daliy sHoapsie]| E-iniastab Iﬁ,@g@ﬁ%gaggg agents, for

exampl6) @8GOAQLSIBHSPARNON JQiiRtK [ eutaneals . 4. bind
for exi&ﬂ@@%ﬁ@a&%lm This sus enslii]%ﬁg ?gn%%lg%%%gerr’]rgﬁgteﬁ a_i:ft):lbgg1 R 16!{heinding agents,
it P OLA NP AE S U At examle,

known art using tho e

RENCSB SR S onial: nEr ablsisrane Priowrdteh ovbe ey Htecilged by known

techniqiigfcletaisi Wropmiation may dise degosiemledinieciadien SR on in the
gastrolBeSRENGIONH haer; v\ RASRISRINALGERERR ?OQg”elf*%Qx%oor{ SO &Qghg 5, a water
scluble %M&%g material such as hydroxypropyl-methylcellulose or hydroxypropylcellulose, or a
time delay material such as ethyl cellulose, cellulose acetate butyrate may be employed.

Formulations for oral use may also be presented as hard gelatin capsules wherein the
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium phosphate
or kaolin, or as soft gelatin capsules wherein the active ingredient is mixed with water soluble caryier

such as polyethyleneglycol or an oil medium, for example peanut oil, iquid paraffin, or olive oil.
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15 a solution in 1,3-butane diol. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium. For this
purpose any bland fixed oil may be employed including synthetic mono- or
diglyeerigessdn addition, fatty acids such as oleic acid find useg&l)a@m%m“%
preparation of injectables. Compounds of Formula | may also bée
administered in the form of suppositories for rectal administration of the

drug. Thége:=conepositians aamiRenRRRA echk Mixing.the d Q\“ili%lvélitcl‘z] Aot suitable fo
the m&itable apﬁug&;rgg%ggo%p@ﬁ%ygpign is s%lti}(g at dordinary tempe?a ures r
carbo e@%tf(i:g atthe nr}gétall tﬁ‘rlg)erature ario will ThEreRGPe TRERH e ssers tadinm
roleade the drod S TSR SRR st tabttiaseqppdbwinattgite, polyvinyl-
PYTrolieng B IABG G AnS e wegeteibldistitssinsxtuvetin ety thyjane, gml?.?:gmmg
ol. For

phosplgsidefsrraleplelcinighi sanehfadty PRI SIE AP RNE I UL F 0
S, ,0r suspensiaons, etc., !

example pig By RS el ltio e o
P ﬁl’ﬂ%@ Y &a%'mf%ﬂ&éndﬁlﬂﬁ rS(iOl% op trlrl?g gglea{dw]blﬂ%ﬁg@g Hiphatic

leohdFORIAIRN e 25 compound of Formula [ are er
a::. ?this%pﬁ%é%?%?ﬁ%%ﬂ%ﬁ% RSP eh SNSRI irR TR Ma et derd oxide with
partial argies Y The B skt rdrthrripressehpimeantionainmb eoagdimi HiSIesRE iNor
conderitiempesebtin e olalopioalusehghauitabiesinranasalyehiclesang delivery
anhydrifievicasxenpiadsapadennaliguies Lsingthase forms of transdermal skin
one or RRIERRS MGG %ﬁ%t&ntér%ﬁise@hof or(?inary Skill iy (RS SSPERSioR MATelspagniain
in 30 the form of a transdenmal deveR KL ihergeradgme or more coloring

agents, i ' i
gents s ar more £ SHOW,a@fﬁ%ﬁgﬂéc’xg@mﬁ{m@pm%emhammterﬁnﬁmﬁe,tsacchmn or

aSpaIt""FFFroughout the dosage regimen. The dosage regimen utilizing the
compoultssefptreisnsiant BaYeRINNLa BRsslaciad 0 accordance with a
ol tor VR SLAROIE LIRS, P8, SOF. gveéigﬁt?%“e‘? T g v
The ol ARGELPEING, treated; the severity (i.e., Stage) B TAETIEEH CBrststs bavidearafiin.
leohoNE.TOUEE Of minetPAt SIS ahetaitt e s heis Handiiod mfdfie o cety!
S ‘;bgﬁéﬁﬁnﬁﬁdﬁﬁw&mI&Owrmmmﬁsaﬂﬂtﬂwmmgm Rdded to provide &
paiata J@mmamyprgmtl@d‘ myﬁmﬁf@ﬁdﬁetﬁﬁmﬁ@k&%@d S?‘EHLV ag(% %‘ngpgl %};Il%)ﬁfgam such

as butylpxﬁﬁsgrdhﬁmﬁsgff&qugaggagﬂgﬁf the drug required to treat, for exa
ally) or arrest the progress of the disease.

to prevegy AL partal) o :
the adaiONE ex Fplary SbD icatoR aEuitaE affiempariconepeunghisus suspension by
Ié%f‘n?ﬁmﬁ’%?@ﬁ?fbdam%cwawwmzzﬁraiﬁﬁﬂusmﬁaﬁgéﬁwm@{géﬂt,
suspending dgepiGirdjore atmerd foraaneeE. AdmiNsiralien,gceyrs 40 aang%:m%] :’;[uspending
of body

agents albetwSORRDOY DL J TR ight out 60 mg/kg
y IQEIH%Q%\Q,E%%’] 1&%(91 Olta, feﬁﬁlaifn%eq@‘}ﬁ“fﬁ‘ﬁﬁout

of between 0.5 mg/kg 0

sweetenEIQ referab
t 4§ B S ‘é%gaﬁ?%%r%aa;}%‘%‘fd%ﬁé%ﬁw& poRrdtcs the lRgtasirved by

. /kg of body w
o Of D ay. | .
e add’ltllﬁ?/(gn%'b LT B sidstsieliaredotal daily dose 5 of up to 1000 mg.

cOmpa‘aﬁa@ammﬁqstanmmmﬁeaf@mmr@@mﬂmtﬁgg%e%%ﬁe‘%%‘%’ P in.
water comitstlividatie 119 sRANIRIS, RV H0S83. 340,28 Jwice dl?\lfr? (BIP ) ’agln' 1? ‘o ami
ol for R Sl (LI SPmpRUNAS G he iistant Inver T EaTE#e s of. o 2 mineral
. adminjstered at a totgf%élﬁ 80%5566 P for s Ying secqts 200 tmu@ely
occuring b B, GBI MepdreEbDoMEE Wihiohro e adiniSIRgeR sy o
e g Uiy ] R . 3 : t ﬂHﬁ@ﬁE@Q ity acids
xiglolinipetote mmmm@m;muﬁwsndéubéﬂﬁﬁséﬁtg&ﬁ%'?a?g artial
esters w;&b@}&nl@ﬂlﬁi@@&%@ﬂnﬁi@p@@@wﬁgﬁ“g pRec ey Iengr%%le:r;ltje? u'l“sﬁeeéfnsl\;i%% m§ al
contain SQE%%@ ﬁ%}%gzg%ts, preservatives and antioxidants. o
Syrups and elixirs may be formulated with sweetening agents, for example glycerol
propylene glycol, sorbitol or sucrose. Such formulations may also contain a demuleent, a reservati’
flavoring and coloring agents and antioxidant, o -
. The pharmaceutical compositions may be in the form of 3 sterile injectable aqueous
solutions. Among the acceptable vehicles and solvents that may be employed are water, Ringer's solution

and isotonic sodium chloride solution.
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terms "intermittent” or "intermittently” as used herein means stopping and
starting at either regular or irregular intervals. For example, intermittent
administration of a compound of the instant invention may be
SdnmNEIEIon one to six days per week or it may mean adminggtationdEorq2ss
cycles (e.g. daily administration for two to eight consecutive weeks, then a
rest period with no administration for up to one 15 week) or it may mean
administf&fi6isBhiakerbiterdpystion madifiorhetheraieipiontts 6ftheinstant
microgmpdsitionimashbecadnmigistesedasearding @L8Y, olhe SENAUISS he iy
ingredsiRS &b 86 ARAMECFRARSEGURVEIN far sgyg%\évn %‘é?.%ﬁ? lex ?H‘x?r\{v elql bggqsorgz%tog ?}I;c!:g '

ounds of the instant invention may’

. Fcre ample, the com
mmdg i %%e‘?garggcgfﬁﬁﬁrgg 1t8“§ﬂj§eo%8 BPiEdiRdamasmirseeRdatirabove

from two't5 Bigteretkativatetvaigrbsralsioss peridd piotecwidelks, OaMEe blood
streamgay W;S h:’u@%iid.ﬁoﬂf mﬁ%lm&ﬁ%m%&ﬁtﬂg&%@%m tﬂg solution or
micro@nMhanparicalalendedinant . the campeunds of the instantinvention
In oradPARE.AGMINistered three gimgs,daiéliy for tyvﬁogggﬁ%%cgﬁﬁ\a}%o\rfygfe’l?%,m“m compound.
wilizelllowed by one wee of oSt THE S IRPTesHTdBsRcHFcledivendetat inay be

“ ec‘omrb‘fﬁ%fﬁé{ﬁ Arrkadiceethp Batiec SHMRSPAAS Htiodelr o AgentaorGiump.

examplé!tinshermacortipd undpaigouseiyl ia mamaliinalion Wi dAQMIie aquecus or
Uleagem-ﬂﬁmﬁroagoﬁgﬁﬁfﬁuﬁmmtﬁéxﬁﬁu%&&é‘%%ﬁﬁﬂ&g DRSSy be
formulREDEIRIRE NG BRI 265G ncolo T, Devita and S. Hellman o
az::; (%gictf? s),. 6t edition F%F%t’)gr{u%?g%gfggdﬁ%, Tt (EEHNE Vitteifing esvRpdksuspending
"= Bublishers R PEPSSReGABRdatyeskiritiss airewsaaberatis abaiscetrrile
my ec‘a(?\‘/ﬁ FBW%MW%ﬁQW&g@N@W@MUﬁB@U&&]&SGdi%M aatiauter example as
a SOIutbhémddiMSiin.theadﬂilgﬁl,?dfgﬂamﬁ@r}gﬁérah@\égh@qﬁ%ﬁp gﬁgibege%na%%r solvent or

: . est t

sspeoasgsgnALAS L ERUCHIBIG k0o Blowng cetoneh elopty T

. nodulators..androgen 30 receptor modulators, Tetino
e B A R e e avnaoesmgomct it
_ prenyl-SroferT A S Rrasdadmpitele, MG GoawbLbtBeRRPESIRAL for rectal
adminigtpémanigiodewediinhibitpssidahibitess b sel By alifg RN ANARUIYY fLable non-
mritatingi gaahig IRQHOSIS Q%@ﬁﬂ%&%@aﬁﬁgs %gtelp(i[t%& ??éé?éﬁ‘%%@é?\g%ﬂf‘?gﬁnd will

the ints. The instant compounds are’par

e ek ok SIBe A b ADyPss e Aokt iomtsted g,

YETOBTRHEH (RGP Sln ¥ RSP Eerlzetodenelstatalopfvhilvibceblonliferagion.nd fatty acid

esters obpiehstiyldny glitestering directly with the cell's functioning or inhibit or
interfereanithieg hsenpiQsis, Maluding:alkylating agents, tumor necrosis |

mouth Jnhibitors/microtubule-stab 2 BgehEs BRI R iRisst aawlisating shgbinclude
WO 28U 485238 PCTIUS2006/024256 =inhibitors of kinases involved in
mitotic pregrassiods énttheetabalitesshiciegios 1@spRsRAMPAISIS:! form via

topical worfornalianii-hem10RAlIBE AR AL IIE NS haematopgietic growth
forms of&GiREEMPRACIaNAL AR x@%fg%ﬁ% tPeL%’gaeuﬁ’E aaé%‘cr’)w?%?%‘o%%f%%r‘ﬁé“r%g?se |
the f01_lgn§;l§>{}prsd rofeasome inhibitors and b U Tig Wl it d cbrasipiigered in
O CYIStoxic RoSHIETR R Ble drekrotdmistion sehierehucachecbintinGus rather
than intergiitent ieoushispiberdtsagomdamine, carboplatin, altretamine,
prednifustissegcibawodiziiol nanimusinc . amusIne nedaplafin, |
. . ) taplati t ine. (“; an be selected in
accordax@éab@l@%JW@%@m%%lJa%Pg %%8 sl,[géc?ess,g%g lilvseilglg, ;Q{g;%stlﬁle ?yr;)e of cancer being

treated; the severity (i.e., stage} of the cancer to be treated; the route of administration: the renal and

hepatic function of the patient; and the particular compound or salt thereof employed. An o}dinariiy
skitled physician or veterinarian can readily determine and prescribe the effective amount of the drug
required to treat, for example, to prevent. inhibit (fully or partially) or arrest the progress of the disease

In one exemplary application, a suitable amount of compound is administered to a
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tosilate, trofosfamide, nimustine, dibrospidium chloride, pumitepa,
lobaplatin, satraplatin, profiromycin, cisplatin, irofulven, dexifosfamide,
cis-aminedicliloro(2-methyl-pyridine)platinum, benzylguanine,
glafosfamides GPX100, (trans, trans, PCTIUS2006/024756
trans)-bis-mu-(hexane-1,6-diamine)-mu-[dianrine 10
platinum(11)]bis[diannne(chloro)platinum (ll)]tetrachloride,

mamm wdgigimg soeriphefarsenio. triaithierddd decurs in an amount between about 0.1 mg/ke

of bodg Wh%w&%@&ﬁmwgﬂ?’p&qﬁﬁ%&%‘:ﬁﬁ%@ﬂ?&%@éﬁ i g-lgx:g/kg of body

weighd @4 BRICH o Qf%Q&Cin\Ve{‘%ﬁt bisgntrene, mitoxantrone, pirarubici
pinafide, vairubicin, amrubicih; antineoplaston, 3'-deamino-3'-
mor hor‘fﬁbﬂ%%%@@%?ﬁ%%&%ﬁh%m anrtamyinisgalatubiCial daily dose

of up 1 {d%ige; fERLOASS! A dhAafs ey MMDIOMEB0RBintReTRIRAB Wity (D), or divided

into mitbigpnihisiratiens RRdsvasiantis| f {&19mre2dRUNISiEriAg,@ compound) in

instantRIFEBREAA LATIRAYDS. Of Eggs?;%“ L%%hgig%ﬁ%@%% e e

mg, 6069MPgKnd or ?QBrodrug of the com qun&gin%”ﬁwtg SYQars: 61 @08 aPthme, 400

" neéd of treatment. WnEH A EUhip At sEetRd imvertid dusprodrugéenasd into

multipledaiby derss andesmmbif atiorswith one or more other active agents (e.g., a
cytotoxio agbtnede: hdradnivishaion: angiisyarantsareeach. .
terms “UGRARAOCLOHRGIIE RPSHITEN AN sequential infroductic or "JOHHE™ S The
irregul GAMPAYNG:Or Prodrug thereof and o her agente PR JRAHHErEiH cffertesgpar or
be adrt SOM osition” 13 Inended 18 Bhe0mipLatiarhacereembrisihgithet invention may
© 2T NP Peians Metheckpe ified axrountsinaeae as s Rdusl,

adminisijptien fadwhso digbothyngrutvdireaiky, fiei %Uﬁ@i%tmi%fotg}ﬂn%%?&#;gg for up to one

week) dangredieris Haﬁbgsiggg{{iglqa@@p%g&%y;( he term "therapeutically effective

amouny, agHederein cr)ng(ilsngsghha,t amount of active 25 compound or
of the s Maceutical agent that elicits th& BiBIGIERIYH e drmalnistpohse inting to any

fissue: SYSTENH 2B SPRF AN (Enatie beirlg, Solightdhy a Fe8@aiBNEFor example
the Cmn{‘)@f@ﬁ‘ﬁﬁﬁ%ﬁf{lﬁ?@dicaﬁmt@ﬁﬂ)bﬁhﬁrﬁdiﬁﬁ&ﬁl&c&@ﬁé%%é}t{ﬁ@%@& (ipglcrg]%? T ’
describegratireatiment o icapearedefatsiio.aministiation to.a mammal afflicte
of 100 Hm@gqg,qgg@d%gg Qg@gi%n and eégrgg %%%éﬁ%%? toaF gﬁ%gi]igféglﬂ‘?élﬂ‘gy at a dose
instant ;SANGETOUS %on%igti_o_n by killing'the COREEPBTS e rrbrstimpss theanrafteot's of ihe

t resuits 1h THE TG SHSr Grewit afel orametastasis vaOke HIBGANGEEN: week

that resu
of rest. | an embodiment, the angiogenesis inhibitor to be used as the second
compdlindisasrieaiRdido iRea i RRIRE:KINARGINNIbItor, an inhibitor of
anti-canc@PigleRmatcserived.orauih fagtor, an inhibi or_éifghf?lralr?%{rfa%l?&’é]rf BarGPGhAgents and
agents I@?&%{e?” inhibitor of platelet derived Growith TEeBIiBHiRmvBN karrixanti-cancer
| loprote: a&fﬂ%‘fg%? TavpihieGrrrISekeirinterteRomiscinteness)
Devitaarget oproteas th o 3o s L @ Orvdel Bt Brdgv.T.
2 TMISHHBSSAHE, adibeyBibomyyenase NIt Williams & Wilkins
P “thhe@arlb@wamﬂmﬂiamlﬂﬁn@mh&@!ﬁ%ﬂb%‘ébié%ucﬁi@@;{%%&g'o'cgjoroacet -
would beassbamyb-femagilol dhalidemide angiostatin, troponin-1, or an antsdat st
R P A BRI AR R phvprbxfFerh anti-

cancer ag\élr:tghl]:chl;?e?g {ambodilclj:nent the estrogenré _
or raloxifehe. 23 W “E&fé?ﬂaéfi%’é@ﬁ@w%mmmwammm n

receptol l 104

PIC P HE SBo TSI decentamBodninmethod ofitreniingicansel, 1ah BRI Spents
prenyl-prefdimiristering iatibirap EntiGatly e ttesive.amaunlfha Gompound of rs
inhibitorsFooERLIRoliA-aRMBINALRRWILY, fagiation thera (?/ and/or in ComBnatioR TS
with cell &GRMRAUNG selected from: an estrogen rec 'S OF A8tk @R agents that interfere

oints.” The instant compounds are particularly useful when co-administered with

radiation therapy.

- . “Cytotoxic/cytostatic agents” refer to compounds which cause cell death or inhibit cell
thffff ation primarily by interfering directly with the cell’s functioning or inhibit or interfere with cell
mytosis, including alkylating agents, tumor necrosis factors, intercalators, hypoxia activatable

compounds, microtubule inhibitors/nﬁcrotubule—stabi}izing agents, inhibitors of mitotic kinesins
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an androgen receptor modulator, a retinoid receptor modulator, a
cytotoxic/cytostatic agent, an 5 antiproliferative agent, a prenyl-protein
transferase inhibitor, an HMG-CoA reductase inhibitor, an MV protease
iwolitoT/0a2ee8/erse transcriptase inhibitor, an angiogenesis inhiQi®{:s2606/024256
PPAR-y agonists, PPAR-S agonists, an inhibitor of inherent multidrug
resistance, an anti-emetic agent, an agent useful in the treatment of
“lnhllaWésrﬁfd(l reagentwas éfuhintth ertieatriventrtibRestsoRE MR bt a1 response modlﬁers
hormirminnelagionehanging: s, AR OLESKPIANIEIANON AN AUNYE) e

erapal@aaliBgls 8 ffers Wtasgn(]:ell cycle 10 checkpoint, an
v apgpom%sg w%g%%%m%gﬁs? ;ﬂds Hother SmbaiNE ARDP IR sttie idbiors.

method of e%l?s &4 ?&%We@tmmmmmmmmy
ifostoifls o s kpitmiompbopiatiof Monmuilee) frecambinatiamvittanaar

ranimyriore Gidnesfokouingitierapeiiciadents.Rhake! I'Pfe EW'&E‘M& np 'improsulfan
By

silat@l e(R il P |Guki ! ob
tosilat@HeRIEHKIA ( fﬂkﬁﬁérn bIAQ ﬁl%nl%'l% F%g%fln mélu?ﬁlf%%%tm profiromycin,

cisplaf BRI Qﬁgi gline ““ Fanret
altretaminé (Hexalen Cla{ﬁﬁﬂfB% ﬁlé‘ﬁ%i%ﬁﬂﬁ‘?)l BRSO e AR Nine,
ghufoslaride; Of; ﬁéﬁ"ﬁﬁé@ﬁbmywémva@meﬂﬂémn@é) e pbiticline

platinni Hb () rievddomimatnthvasliagiihbadaraeneisa tuesp(I@gg[ﬁan{}gb 111
dod&iﬂﬁ?@lﬁﬂ@(ﬁ@kﬂ_ﬁﬁ&@@(f»m@@@%ﬁ]ng%g& ‘%é‘e b1c1 rt%%gnrgéubwm

n @cagtfav o e o

bi ¥§ m%g\}}o Q 6}) o’sar%(?}fmc e’t‘ﬁ’ﬁrﬁé“’(‘%éi’éﬂa’érﬁ -deamino-3’-

0 hch-?/? n(ﬁ? ca sterone
R LA Ga) m&wmgtm@mmwm@w ST fidarMIEISTOTSS, and 4-
demﬁ“(@bia?d‘éqery}mzé“eanﬁmhﬁelwwisﬁkphfepmsma&mnba@W6b@@@bwﬁfer(r))
(é:|e(fKOXMIé@Eﬁ‘iﬁbi&ﬁﬁifﬂ}ﬁﬁjﬂﬂ;ﬂxm?m:{elﬁ[p{%}%}) Iomt%tz)ute% nédaA?O pound) in
referen tino ribing (Leustatn(r
forenkk @ %@dgﬁa)m%ﬁa@m&? DrGaac SR R EIRGRYE OF he compound

into ﬁm:_g:lsof rab'{}ﬁ (g:lol r) osp aml

'FP)E:SI osphamide C@ﬁ%ﬁgﬁeﬁ?ﬂé’&l&ﬁbﬁ)awmﬁh@sﬁh@fﬂd@(@ywmg thereof
is prov a%léﬂ?ﬁbmmm%o(@mmm(@)a@ymgmmd@osey&ito(&&@@&%m)
“adminfigretich azider{ DA GDeeab)ndashne MY cinanYS B seque tial introdpction of
the contbREMEGRRAL); tpquppag]g%mlza §g3a (Aranesp(r)); daunorubicin iﬂposoma}l

(DanuoXomeg i otrublcm aunomycin (Daunorubicin(r));
daunorubicin a"“ulrllutbme cﬁ’ﬂr‘(égﬁi’ﬁﬁﬂ‘ﬁ‘@(ﬁ)‘%@?ﬁfb@ﬁ#@ﬁnm%@mm@)@nmng

the speg@%%ﬁfgeﬁ@tm ﬁ'é‘o%i’ﬁﬂ(ﬁ})d 2tiveetete Wabacotey ef Dol ax@IuRIGIRs, directly or
indirect driamvpoibiREG(D) ﬁﬂc&zﬂéﬂiﬁb&iﬁgf&mﬁnvﬁi@ ggaecﬁul@%@a&s doxorubicin

Adria (el r osomal (Doxil(r))
e T S e
OSTANGT ARE BRIBIS AT BT pritsiiE BermoBCTIONYsten,
animal g hugan i 43 bt sRuBbRY Brseiuthen (e repinaticinl(@leons(B)sERQStiRian.
alfa (eﬁbgém)m«iomnﬂao(&’a«seeua@b&sﬁmﬂ%ﬁﬁm%@)m%%&'éﬂr%ammaz
afﬂ:ctemﬂsahateef&mmhﬁﬁ(g)m RIPROS LY Palf a(lY%P‘?S'% PR eé%%%%ﬁ%ﬂ?m by
r e

t|m Ne floxuri aar
killing tQA‘E‘?gEF%?);ﬁ)K%% éar gllrsle a:%n ’éf% l%f fﬁ%}l&w%p@pw%ggm(bpdjor metastasis
of the E?mfvéstrant (Faslodex(r)); gefitinib (Iressa(r)); gemcitabine (Gemzar(r));

gemtuZoaratmdedgamicin (Mytgtassii)ngasersin e RBILA0E% ABound is
selectedIfrpland(ro}i@asaial; 'Bf@ﬁﬁ;@tﬁclj %lﬁiﬁ%?%?é?ﬁtn%%gﬁa 8¢ )Eé%g S& Str%‘?ﬂv(?ﬁubltor of
urea Ity i !

wosinB U VS e O e Ly
metallopaieesc e %“?ﬁt@’rféﬁﬁﬁl%xﬁ%?%f(ﬂ%ﬁﬁ?m A eilotsiferdmaitasdiptiiiont, o
cyclooxyeanasiriplsbticar{Ganpptisanin)iclenalicamids Revhimigdie. I@@—Zﬂlﬁ“oacetyi

carbony(Hemgsiio) kmleeangy. |Hn@f¥ﬁﬂ§9%ﬂ3@1 i‘%lxjgg\c/lg{ @ﬁptol‘\?ﬁ@fp . %n %ﬁ}bod1ment,

the estrogen receptor modulator is tamoxifen or raloxifene.
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WO 2007/002258 PCT/1JS2006/024256 Acetate (Eligard(r)); levamisole
(Ergamisol(r)); lomustine, CCNU (CeeBU(r)); meclorethamine, nitrogen
mustard (Mustargen(r)); megestrol acetate (Megace(D); melphalan,
VB AN (Aikesan(r)); mercaptopurine, 6-MP (Purinethol(r)); Meshauga006/024256
(Mesnex(r)); mesna (Mesnex tabs(r)); methotrexatc (Methotrexate "); )
methoxsalen (Uvadex(D); mitomycin C (Mutamycin(D); mitotane

ionate

réléysggzﬁ@)ngfwaﬂﬁmﬁe&immg&)ﬁa@mp&%\g%ﬁw %') Wiz

adningETROOtHRT ' N aglgtumomap (Verluma(D),

radiahglpﬁ@%%i&?}g%%ﬂﬁ a(n). %ial' lfaﬁdr}r?%g%n;aot?n?rﬁ pé‘élﬂg‘xé’f’(ﬁ&? gyt
aclitaxel (Taxol?%v)g;)pacllcl)t“ayé SrETERPBY Al et froms anstepeame@jtor modulator,

o oL TR (KB pai OV o paReatia(opegcesase Aagen
anhpr?pfégg{m@ Bovig)(riintegaspasdassils Reasna i I?&Qﬂgggﬁmitor, an HIV

protea¢blinbifsisin @ vaematiexsehdisading (Alimia(n). pentostatin (Nipent(r));
seonisBIREERRAR AMRHGASC)) A0 plicam i IR e, rran
treatBQUMEr sodium (F%mto I-| - SFoCa e AR RiFASE D I epawasrfibin the
U (AapTne DY REShUIRERSE (Enfer by Ritaswa iRt angr))iologic-enhancing drug,
an SEry Péﬁ?aé’ﬁ%‘fﬁﬁ’émi r{ )V BdrgpaiogtimagRioRa iSO a1 cycle
checkpireandan( ostreyioroain 4Zanosar(D); sunitinib maleate (Sutent(r)); talc
(Sclerosglfryot ' Nl ex(r . femozolomide (Temodar(r));
. teniposide, VM-26 (Vumon(r)); testolacton it CrEaha E1aBcP@prises
admm&?ewp a lgerh Hipﬁ%gg&m ;ﬁaﬁ!‘ ‘évpﬂu “%ﬂ(ﬁ*’gg}a%aﬁm &
%Thi(f)g uani g(ll%()‘, Hﬁgﬁtévwaﬂb%ﬁﬁ?m%ﬁmﬁﬁydamﬁlﬂﬁ’r)btion with one or
more o Sbe fRiteRY paruswiseRe o shumionib:Bersss(@); Aesimomanilids]

AIdequ@gﬂMbb@QB@)e@ﬁ(zﬁ))ﬁMhﬁm;@ﬂ%ﬁﬁ&qug%é%%@?gﬂbé%gﬁd
(Zylopxﬁ@ﬁﬂ%e%ﬁﬁ]%@?%‘ﬁf@tmﬂhmuo% r_quapsuI_es r); vairabicin
(oSSR Tgne (GHO) G L tERES A o
cameu] glﬁavel Ing r?rﬁv;:n Zoledrfate (FonietEis): bargurénaintihetiembbsiment.
oo e VSRS S SthEkrsrasie@inecamcar(hai Aare @) PHSES mib (Velcade®),
busulfap sEmearas (Rpsntfca®@pbuticaliyoeff Wﬁw%ﬁ@j%ﬁsgr&gwgggsg%@& capecitabine ‘
, n

(XelodaR0ymatteplatin cRARDIRGLN AR.RACIHEXRLAY lfastjzumab. The inste
cmustmy%q%ﬂ@%ggg? s ‘%‘] ph h&{%ﬁ tutlc cbgﬁpos.l e GSRITe S RaeR): or
. pla tg}{ha § %&{ﬂ'&x 1 . .
(ErbitoSEVENL ag%cancert atcomprises’a th apé&trieaty €rrddive@mountaba
_co)Fn oun %?%FWF&Q@nﬁsﬁl%@ﬁfﬁ@mmmm&@muﬁﬁiﬁ&@%g@;
"I‘_’fa‘f‘bf%f’c P&F@iMImgsmmﬁmmﬁmgW@ﬂ{héﬁﬁﬂﬁﬁ?{@ﬁmaﬂ
Injection@hepttnphestilaias (6yeHatoKIGIOEOSIRLIG A0 %&D a{g%g%%g%ﬁ € agent,
- reduc |BH‘E§P,I

(DepoCRGFBYIHAIEI 1sferase, inhibitor, an HM 0
alfa (Arls 1@)\[\{1}{{0@ @g ?ﬁh%gl%? TEVerSEF AnatotaKen Ah(Sitomegen®); Darbepoctin
Jiogen eSS R iRAS PR RIS Hejer#3t dauPeltRis, agonisiEaDRRILN),

an
daunoml%if‘&e‘i‘?b?@)‘l%@ﬁ&ﬁ@ﬁ@i@ﬁm@wNaiiﬁignﬁ_ﬁn_gtoar@@gg@)t,hgg(jggg;;g%gs(ﬂi}e@gd@).
docetaxetéwwe@hmmmm@tﬁ@];lg%%%%aﬁggg Any_ one or more ;
doxorubiohuihesspegificiiasages Oal,l%}_qiosgggi schedules of the CompaifaS Hre:
PROPIORA1FSIBRNVEATQD, M2 als0 e AP BH CRBIATAL ARY*HRS HRAMOFFANOLONE

therapeutic age %L@é)“/‘&@a%%%@m@ma HRanGEmA frenainefiet ong

INTECTIONS . §fiohs Brio s maofitliity Bpeiitage B uIHRENELIBG, FREGIGirs

urther

(CPOEGH@)Os&gmihﬂﬂadﬁﬁ@)e ﬁ@‘i@iﬂdlﬁx@{ﬂﬁ@%?&@go@%g&%uﬂg agent can Tu onosid
VP16 (Méﬁd@%ﬁ%&@ﬂ;?rg%ﬁ‘s’eh%g%@%a%‘%{‘n—? I Snd TOURSTOF SURMSFRctioposice
(FUDR®WWu98a%1er}§£1n«1iged ased updh the Specitic SexBfie: frerestotirgetriint
(Tress ®)|é beln%;s GodEp et POUHE Affraelifin stratiomofre COmRQURESH
al); i 3 . .

- of et ; & fEsmzardib gémtuzomab ozogamicin (Mylotarg®); goserelin acetate (Zoladex

F ant®); goserelin acetate (Zoladex®); histrelin acetate (Histrelin implant®); hydroxyurea (Hydrea®);
Ibritumomab Tiuxetan (Zevalin®); idarubicin (Idamycin®); ifosfamide (IFEX®); imatinib mesylate ;
{Gleevec®); interferon alfa 2a (Roferon A®); Interferon alfa-2h (Intron A®); irinotecan (Camptosar®?;

lenalidomide (Revlimid®); letrozole (Femara®); leucovorin (Wellcovorin® Leucovorin®); Leuprolide
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independent of the route of administration of the second therapeutic
agent. In an embodiment, the administration for a compound of the
instant invention is oral administration. In another embodiment, the
Adenipstrearss for a compound of the instant invention is intravenp®R 20067024256
administration. Thus, in accordance -25 WO 2007/002258
A PCT/US2006/024256 with these embodiments, a compound of the instant
couif (BHEHA ltnmindidFoehoiadBor intraven 0ol @ven the)Se6aR amine, nitrogen

TRl e e SN Weer @ oo,
metho A Vf:fgg% _,nrectall _,%%ﬁﬁ%ﬂ%cﬁ%nﬁn"tfg My P ASGR MR axate®);
N inhalation, v%@%io?ﬂ%&gégﬁﬂwcwgdéﬁp@eﬁ%Y&Obvld@ﬁmtexxmmimt,
ovagompElinHEEIRy Pirtteraeipwsa P nintraiarue) AnainFa HREMASY, Mofkrumomab

(Verlugie @)y Stmelvekilodgedgian; bxaguitia Eﬁ}@x@ﬁﬂ@?ﬂd’éﬂt?yfaﬁf{ﬁé ”5&?@% nveniion
i me ROU 5

(TaxokB)ipsacandjherapaulic e _administered by the sa )
(A;edi@@!i{‘ﬂéé%ﬁ{é},iﬁ@(j;ga hot gﬁ%’%ﬁ r%%ﬁ%%e {a%%%@%?aﬂﬁ}{?ﬂﬁ??@ﬁm@@ﬂﬂiﬁ
(Neulaii@ 0 within the SCOpe Of 1 LR ERHER Qs Mrsr rererdrPiSEePa@D Mptlishtim
PO the AHBEARt hitendion @y oooskad hipistialigimoergmaral @86 de).
Pllf:amé{g;?ﬁﬁlgl’éfnbf‘?él%@Eﬂf@k%@rawﬂﬁﬁ?‘%@eﬁg@m?}gﬁ%ﬁi%( atulane®);
quinaceoniATIStation RasguhVaQl @RY-08CR ANES.Q admjnistration modes ’
SargrafiBsGHRedihaISinghaYS; _&(}9{%\@ c_is%th?? a%_p%’éf‘sn @’tﬁa@gfﬁ?é’.ﬁ%ﬁlﬁm‘ﬁé@);
talc (chgrgsacrl@.ttfrnqm% e teachings contain & ﬁ@‘éﬂﬁzﬂoﬁé@ﬁé‘ﬁ@fmﬂemaleate (Sutent®);
UhaR e AN Rrar i Rtsds Ecinivnih®@) Hxelpoples Wered esiadne);

compo
testolagipnpy{desdadly tigeserive ¢-B6ldMhandawas@ famc 50 fans ME (Iﬁ?gy

| ily
/]

HycargniityorOtifer-assaymaes; aavnikiesligTakre-and cou Ze%ﬁe
v e S D T o e
Capsulé%éﬁlk%'ﬂgﬂi:%“paq%%tégﬁ' b%z%égm AL, APTIF7,2603, 183 Ppstard
NavendDd,PCT Publication (o] @&{Mamhﬁmnaﬁﬁ@)page&lb;m
*598) 2ol dionzig fdemas@assays Recombinant GST-tagged cytosolic

domairfsndfybumat:ceMasanahotiesd pRERIg) YLgsine Kipases includin
comprisasdBenibAak, ahﬂ%ﬁxﬁ%y‘é@@hl% En'?dugt%gg d??ﬂ%%?‘%ﬁ%r ’;;’?;ﬁ%%ﬁdt%éz .
with pagféxgﬁgqrggtugu% gtg.termlne wh_e_thert e compou fi ﬁwgﬁntmanon

modul%(e the enzymatic activities of these kinases. Soluble recombinant

GST-tad‘ﬁé‘&f‘é?f‘t&é"&ﬂé@cﬂ%ﬁaﬁ#sima@mamdeeﬁaarcﬁggﬁmgggy{sgﬂpﬁxtr .
preventipgfsen irecorpriss edhinapdasiclly WisSYSIOM,(Rparmingen afgsmdi“ea A
X Mn( OPQ CO'B né?noc a}ﬁlllaﬂé% eﬂd a

compoumpamﬁm@mégg facturer. The c-
gepé{)memga%%%ﬁfo%ﬂr E B FERSToR e estaretinoid

i1
/ F; fitumomab

receptor GYSQSRNS, Nissub Icl)Qed into a baculovirt
recept domal §c¥?°§%%rﬁﬁﬁ'ae?ﬁ TOREAH Y e b ame Ga-pistitinadag ase

inhibitorg E’m%&ﬁgé}?’ Panse it j
e a AG7ufree feldbitrigep HE Vit tossiriotiand Bastd G niase inhibitor
ngle - " - - - ’
_ %%{’(?E}Rﬂ}h’llﬂ@ Mﬂflzﬁhﬁmg;e,na BP&H%&EE&Q, ﬁ%@%{ %E%el?{)%i?e]f tion and
survival mhhg@&g&fi@ﬁdﬁ%@%ﬁ@iﬁ@é@?i@p 81113&'%)[ _ttaglzgi!eaé @km%ase_ l,!SIOri A
high tses,reeambinant paculayirus stock 0 dg o e e it
hstant in‘%gﬂhdoiﬁi%% are o tim}zeg? and o SCATEE APy depiesssioddésaf the compounds of the
) applicabie to any one or more of the therapeuti ' i
- . ( peunc agents to be used in th
combination treatment (hereinafter refered to as the “second therapeutic agent™) )
o Moreover, the specific dosage and dosage schedule of this second therapeutic agent can
urther vary, and the optimal doge, dosing schedule and route of administration will be determined based
upon the specific second therapeutic agent that is being used. e
’ Of course, the route of administration of the compounds of the instant invention is
independent of the route of administration of the second therapentic agent. In an embodiment, t}
. . . ’ *
administration for a compound of the instant invention is oral administration. Tn another embodiment, th
. , the

administrati ; : s
tration for a2 compound of the instant invention is intravenous administration Thus, i d
. Thus, in accordance
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KDR-GST fusion is performed. The fusion kinase is then purified from the
insect cell lysate by affinity 35 chromatography using glutathione agarose
(Pharmingen). The purified protein is dialyzed against 50% glycerol, 2

Rl DI7esBsanM Tris-HCI (pH 7.4) and stored at -20C. The pr?ﬁmszeomemzso
concentrations of the fusion proteins are determined using Coomassie

Plus Protein Assay (Pierce) with BSA as standard. -26 WO 2007/002258

with tﬁfeeeﬂmsam%taazbaﬁn@om;ae,-kmﬁ@taﬁﬁmﬁﬁoqfiQaMﬁhﬁfaﬂz&’H?ﬁiJ@?%ﬁ%z&%%gy and
the scdbRBSEFERIAG A MEAINad¥assion Qfihe,fomogeneous time-fesolve '
1 B e B ooty

: ] ine kinase assay described b
e TR e L BT HARARF o oRE boemebpen dhoontptentbio
iposomplivsiv i kA RiAmsaLindynprrsse ingyiofioWwibdstops: B Roeparer 3dald
subcutagaeablalil itet dpospyundaaidtiang, ind00%dinethylsufdde. (RM é@é:ﬁi

20X of thesdasised finabsancgntations.in.a 96 well plate, 2. Prepare a
adminiASHY, BRSO i %1?{?” aunin ﬁﬁ%gm%“ﬂﬂﬁé%‘m i (e b
Howey LIS HCI (pH 7. 4378 13 MGIR BER 2 B MRA R iERsH D2 Pl by IV.
TOVORECOMBIFRAFTRINE SPRE S BB TR i tatdehiinthetioneitider the insnt
inventigy g pare isotifedihivEQED EREGDIPE Puln N H2dSEQHRNG R by
snotheimableciaassaypiate Ade 2 &bt caEpaupd solution (or DMISQ) and
hereinaBdve, Al of master reaction mix per well. Initiate the kinase reaction by =

adding prl Al ode.25 mM MgATP per well. Allow the reactions to proceed

~ for 80 min &t TEONPEEATRSSIAH:fEe iprentinn B hditiones it Sréor tietredbiigontained

herein. are 0.2 NM c-Met, 0.5 RM substrate, 50M MgATP, 5 mM MgClI2, 100 mM

NaCl, 2 mM DTF, 0.1 mg/ml BSA, 50 mM Tris (pH 7.4) and 5% DMSO. 4.
ASSAY§t0p the kinase reaction with 50 Al of Stop/Detection buffer containing 10

- MM EDTA,c25poaMsSERESs i Wbk 400,Q-126 gg/mi
assays destsohed %%@92&%%%}1815' E,S;?ah,on@ Ig?nmagﬁﬁ%iﬂdy‘ﬁ%ﬁ "R ATOOETLY the
1].ltemmrper%lnE rgr) and 45 tg ml Stréptavi In-¢ @W@%&%&Yﬂlﬁt%wﬂg@t@m.m the
toc 359 S 000 Sk perroed ROl o (ietbreadte, 15, Paten
Applicafion fiihaiery SRA0UONTITE Alteh B MiTwos, 465018 determined hyfitting WO

2005/02tH6 bsere redasigaghipdseigen compound concentration and HTRF
signal with a 4-parameter logistic equation. Essentially the same

L otedkialiaasdised to determine the potency of compounds to inhibit
mouse c-Met, 25 human Ron, KDR, IGFR, EGFR, FGFR, Mer, TrkA and

Tie2 eXtEprinenteSEonaertentioniiofdenasner Makad ldndividyal f’%%§%¥1$ tyrosi
kinases i(@)2ding mmansead)Bin2:ERAN ROR, M KOR: 89@%{;55{1 IGFR; 0.24 n me
determink GRficD A DM BGERALAN Mer, 8 IV T 8 AMTTIED) THETE 2 e veedto

compounds 3 to 54 in the Examples W iOPrpbtlate et gpircrakivisigsanfithese

kinases,
found to have an IC50 S 50M. 30
Soluble recombinant GST-tagged cytosolic domains of ¢-Met and other receptor tyrosine

kinases are expressed in a baculovirus system (Pharmingen) according to a protocol recommended by the
manufacturer. The c-DNA encoding each cytosolic domain is subcloned into a baculovirus expression
vector (pGeGHLT-A, B or C, Pharmingen) containing an in frame 6x histidine tag and a GST tag. The
resulting plasmid construct and BaculoGold baculovirus DNA (Phanmingen) are used to co—transi;ect S
or Sf21 insect cells, Afier confirming expression of GST-tagged kinase fusion, a high titer recombinant
baculovirus stock is produced, expression conditions are optimized, and a scaled up expression of rat
KDR-GST fusion is performed. The fusion kinase is then purified from the insect cell lysate by affinity
chromatography using glutathione agarose (Pharmingen). The purified protein is dialyzed against 50%
giyf:erol, 2 mM DTT, 50 mM Tris-HCI (pH 7.4) and stored at -20°C. The protein concentrations of the
fusion proteins are determined using Coomassie Plus Protein Assay (Pierce) with BSA as standard.
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IL Cell based-c-Met autophosphorylation assay A sandwich ELISA assay

is used to assess MET autophosphorylation in MKN45 gastric cancer

cells, in which MET is constitutively activated. Briefly a monolayer of cells

Was2prtteted with compounds or the vehicle and then lysedcThsiET24256

in a cell lysate was captured by an anti-MET 35 antibody immobilized on a

plastic s Hace. A generic anti-phosphotyrosine antibody or one of several

specific § fﬁ%?f’é%ﬁﬁ&%&qf srtitoakeisrthersed lowmdatorbindinapitseidied version of
the howrermaris lsngenseled DsigHREsC oo GateIERSOPGRY AR 7o Do,
269:9208/002258 PCTIUS2006/024256 The procedure for determining the

potency g inhibit MIET autophosphorylation in MKN45
comprel |fchg9q]gﬁ‘é,ﬁ%%%%%%ﬁ‘é‘“&%%%%ﬁw.°&%&?I@P9@1W@Hﬂé@rsse@fﬁak@ase

overnlg%t at 4" \With 100 iiwell of 1 jig/ml capture antibody 5 solution
(Af2 75 R By X sedibisd pemaebsoltatoon iteeiatenwit MIENAS 6 0) o
at 9C0B b slwiettin:G) Lomk-of-grewth a@@@@?ﬁé\’” 1640, 10% FBsS, 100
ug/Mit:pRe-SiaR: 100k -glutamipe, a OmM_ HEPES) and culture
overﬂi@ea%glt 31 Cé%‘g:nggﬁ%ﬁyg g%%%%%%%%?lﬁﬁ%@%’a;}%iw G5194HenM Tris-
ELISA plite 4 X i BrAvetCorbALHiRimeitel BEToMO2EUbBBAIMet and
Incu?)%ﬁpg 1HA biefipglated svathetin Rogdhwetisodibtbbking huUHerEBSIDY AR .
BSAT@VIR)E $€.80 RT.: D. Prepare a half-long dilution series of of 200X
compaLbiicuRM Qe SherlRsdRIO D AsRtimedie (R M!

164Q,,109 IOmM HEPES). 3. Ad SmpoundSbidtdHof master
pllw?e fﬁw&q R pe 0 %%‘éaéeg}%f’alfmﬁ% Forepad kafiding B) pafie iive WEAE per

twe culture p
at 37E /505 COPHIFEEHSIHR. oty e it ubharelt OF hasis D UBRTtions
(30 d{ﬁfm\gfrrr‘sﬂ;cbw 7508 wiM-BBTAS BOImMINECo 3% mﬁ%@% MgCl,, 100 mM
pyr SPhatEDF0, MMoYaf 584 ByVLM 25 tassium~

BOk %\é%ﬁopé/gﬁ fg?ohﬁ?ﬁriton

hispa 10- line);oxqvanadate
A o 38 QUSSR by s SbiDTA, 25

X-1 }%0@ gly ol, and a
20 5. Remove’ |§%ﬂﬁg”ﬂﬂf§?1ﬁ>8rﬁ-iﬁé /48 Fupthetntelaistethapls@ S tyrosine
witFIIOTAAREAP Gralv& D Gt ePe RiaiFister S AMEA S MINARCAILSRIE, ani
frorctijegeislnse pramssprbey ELJSA plate. Incubate sealed assay plate a
8C Réth gentteshaking, ight. Day 3 1, Wash the ELISA plates 4 times
With20Q 9é4gve|ﬁ\?v h S@f{gc’?;‘%sa‘%r|§?§ﬂ%§é“%ﬁﬁ?ﬁ%‘5ﬂ’fv@%m¢9 min,
detection anﬁ%loﬁtﬁa TR Shasedrqlet @iy Hemesh Royramatcanbieiton ang

Eecont tem tﬂl%‘?ﬁl‘ﬁ’éaﬁ)ﬂmfﬁrimasﬁmﬂamﬁes have been used: 4G10

ssentia i i H
human Rﬁmgge}?&n;wd%}w%@% Mﬁz@&%}ﬂp%%% ngg ?Pih} IQ%OO%I‘S%%LMCL
' ’ » FGER, Mer, TrkA and Tie2 except that the concentration of enzyme

The compounds 3 to 54 in the Exam; .
ples were tested
an ICsp < 50uM. ed in the above assay and found to have

I. CeH based-c-Met autophosphorylation assay

‘ A sandwich ELISA assay is used to assess MET autophosphorylation in MEN45 gastric
cancer cells, in which MET is constitutively activated, Briefly a monolayer of cells was pre
compounds or the vehicle and then lysed. The MET in a cell lysate was captured by an anti-MET
antibody immobilized on a plastic surface. A generic anti-phosphotyrosine antibody or one of several

specific anti-phospho-MET antibodies is then allowed to bind Captured MET and is detected using HRP
conjugated secondary antibody. : —

-treated with
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3. Wash the ELISA plates 4 times with wash buffer. Add 100 pliwell of
secondary antibody (1:1000 anti-mouse 1gG-HRP diluted in TBST + 1%
BSA for 4GIO, or 1:1000 anti-rabbit IgG- 30 HRP for anti-pMet(1349) and
Bi20M1E422385)). Incubate at room temperature with gentle mixingfands/ 24256
hours. Wash 4 X with 200 ul/well wash buffer. 4. Add 100 l/well of Quanta
The Blu reagent (Pierce) and incubate at room temperature for 8 minutes.
PRENAGS L TaRRRE Hhednition A6Averar @ ixhiti MM ssiam e ensinm
MEN$Dw hrayoprsesSirsitlianiaxsGamini EM plate reader (Molecular Devices).
Day 135 5. IC50 is calculated by fitting the relationship between compound
1. cGlveentrationaRDI SN OFREC OGS HIGR A With; erlqgistic .
equialiaN ARG, 2 _c?g?oozzssgpcwuszng?%%gbj%g A KRS agpre anivody
9 pysoliferatlon/viability assay MKN45 human gastric cancer cells are known

“t0'8Vel SRpTS Sttt e K metl SIRI0O0 ediated BRI of growth
kmsdle d@EbﬁbﬂééﬁMetmas?ﬁmn@douigzgm,c%gr,gggl%{nm L%L’Vtﬂéﬁ‘u@ibmon ﬁsnd 10mM

ang AR RIRSIS IR IS0 ing @ vital role ot c-Met'in this ce
Iine.%?e assay dﬁ%gg?ﬁie% En%%%ﬁ?é% %@éﬁ&?{‘%‘?‘?ﬂ%et inhibitors on

Dayf proliferation/viability of MKN45 cells. The procedure for determining the
. pwég;e(ﬂlg&mmgeammmnﬂqwmw&mﬂﬁﬁ@%@ﬁéﬁt@EX@C%@R{ ISESbate th
t L lat lls at 3000 cells/95 gf v
et (Rer O A B R SRR SRR s o e
* streptomyRiiioper i aivelrf YK eornainthin thestlamiin AR B R MK with
5537 OS5 (CORU Phepaeriarfschse iamhsiiutesegmpound solutions at

2. 0ok depied IRLGAGEISAIAS In DMSO, On dav 2 prepare SO

Gompound solutlonsaé?/ diluting the' 1
, g;: i TREFE B FdanePspiution per well to the MKN45 cell
. duteitbedielisritbd eihayes!l LSRRG DIate incubat day 5
05O SIS quﬁ{oggﬂ%i%at nﬁiﬁ%&nﬁ Kit, c?iig{ Z%“!’E%gf}@f S b Nac,
%ﬁ@%&eﬁg%er well. Lyse the Cells at room tiperatdre M isirtes.
N add 50 PHETEKGHIR:yerratatal gt NEMYSmSTKith ADt00)GURARISL, and o
BrAifAtaEhithive qoidteiizaetid fon® H@PCOUNT (PerkinElmer) in

5. RERIBRINBAGEDREE H 0Lk ! ulated by fitting the relationship between
ound concentration ar?oil‘i ?ﬁl%bg%gg 2 RpSn Ak 204 garehmdtersh

on
o éaué,% c ST SA P et Mt ioed betitmiigratien-assayTaekie Eringupad.
hﬂgbaﬁcsnaﬂﬁdkdaﬁfppwrﬂ@_tk@i@pégggg %Hén@’&?eﬁﬁs ssed using BD
Day3 Falcon Fluoroblock 96-Multiwell Insert plates (Cat# 351164, BD
1 Discov(g%Labware). The plate 25 consists of wells each of which is
- PAthabnELDS Blstredcimeradts plemiranevintostieitop and bottom
2. lohatraberih PaverealioAaRERIARIISAIRBIRE o e top side of the
MEMRIANS,And migrate fo the underside é? ﬂ)ggr/nerln %%ﬁqé il re&5onde toS hours
chemo-attractant added 1o HRSdHEretathsdicsTieedeita vsedheG10 from UpState,
anti-pMet(1349) and anti-pMet(1369), both from Biosource.

3. Wash the ELISA plates 4 times with wash buffer. Add 100 pl/well of secondary antibody
{1:1000 anti-mouse 1gG-HRP diluted in TBST + 1% BSA for 4G10, or 1:1000 anti-rabbit IgG-
HRP for anti-pMet(1349) and anti-pMet(1365)). Incubate at room iemperature with gentle
mixing for 1.5 hours. Wash 4 X with 200 ul/well wash buffer.

Add 100 pl/well of Quanta Blu reagent (Pierce) and incubate at room temperature for 8 minutes.
Read fluorescence (Excitation wavelength: 314 nm, emission wavelength: 425 nm) on a
Spectramax Gemini EM plate reader (Molecular Devices).

ICso is calculated by fitting the relationship between compound concentration and fluorescence
signal with a 4-parameter logistic equation.
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under side of the membrane are labeled with a fluorescent dye and

detected by a fluorescence plate reader. The procedure for determining

the potency of a compound to inhibit cell migration comprises the 30

YO 300HE 3tébs. 1. Prepare test compound solutions of 1000 XPRHALS2006/624256
concentrations in 100% DMSO 2. Dilute the above solutions 50X with
DMEM/10% FCS to obtain compound solutions 20X of the final

I CRAERRYBHPNS e, Ll e%cg Jl’%wer (a:hamber of a Fluoroblock 96-Muntiwell
INSert plate 35 FCS, and plate 8,000 HPAF
pancreatigvancemneelast QL MEMI0%LGS e ReLEhamber.
et RS A2 AL AT 10 8 2 S0 SorSaEHt O
ond anlQ th}e.u%%g&gnd he lower chamber respeéhvé’liﬂdllr‘?c?dﬁ%‘@”fﬁédpﬂ%?t‘é%t“hlb“m
PRIEROT bO-Min,alH THee LR SEARRs 900N IE0R HE8-PDN SROBGAYZ4R5ied here
measuresthes; ﬁﬁ%@@%@ﬂb‘ﬂGWePEMMbeMWaM&y Hm&a’ﬁf?@pﬁgcedum for
determibfrpghmpoheyinse torpiatas ARINGUNRIRHE Qyarright ik 20hours, 5. A .
steps, aliquot of a concentrated Calcein dye (Mo?ecular Probclas) i@%ﬁ%‘as% %gi&%lowmg
lower chambe t%%i\ﬁ{% /ml final dF%e concentration and the cells are
aeprdabeled for Phobi as S S s B mostiroGE MbAMEAFCS0Y%0 mb
EPRR G REA S RS RS ERdeTOT b Y Ietb i blete (Rkin I he )R HOMGRubator at
3TCI5 T &8 niordbear (EditdtorMitved lengifhird851aaLMisssn W, ééé@&f‘@}iﬁi c%gcsentrations
in DMSot). 7. IC50 is calculated by fitting the relationship between compound

concengatj nd fly cence signal with a 4-parameter logistic

with erguéation. 1 I%%AI&%?%@E %4 °“?$gss°§*8%é>a GFRtipr a9 srrsmstot aolutions

Y G RSP A R R S BrRA RIS mer Pl MRS alsl employtibed above,

Return %@&@j&‘_&h@l ipeidigons are intended to be illustrative of the invention and
notimitingoshaeasonatls sopeihaiRal A EXAN RS, P i7h;2

Cambref AR RRMDMIROE CAIDRN oy S 2 o O O o reagen

s -butoxigde (IM solution in T1-]
A e 510 oty s o
in 1unm)§§m81‘?1ﬁ"néﬂq%ﬁ Redstivtpate Knarogube ﬁlﬁmﬂﬁmnl%ﬁﬁpbwg ca.ln.centration and

lumines@orergmaP Gl DaviesndWiodiighes.d3y; Reider, P.J. J. Org. Chem. 2001,
66, 20 41944199) (5.6 g, 30 mmol) in 200 m L THE at OC. The mixture

V. W@ﬁ_%lll&\l/gggcte v]\]/]tz%n]'rr‘;ll tonambient temperature and stirred for 12 hours.

I Tr@mmrsi!urrygvvgg—%e _ ntrated to give yellow/orange solids, then

50 mL OB B Sorvaradmen NG Fpereaddeshdiien stiing:thed using BD
Faleon Fleewhlng Si6:iviofow a0insinuytess @014 6E1 basagdds a#g t ées]l r rligy
consists WfaseBisker JpGAibour I s filtered and dried to afford the title
e Comma LM (oo O N SR Wi o iopand o
- plated on the top side of the membrane and migrate to the

dersi 8.(%2 (d, IH .
underside of the membrane in response to chemo-attractant added to the Jower chamber. The cells on the
under side of the membrane are labeled with a fluorescent dye and detected by a fluorescence plate
reader. The procedure for determining the potency of a compound to inhibit cell migration comprises the
following steps.
1. Prepare test compound solutions of 1000X final concentrations in 100% DMSO
2. Dilute the above solutions 50X with DMEM/10% FCS to obtain compound solutions 20X of
the final concentrations.
3. Fill each lower chamber of a Fluoroblock 96-Muntiwell Insert plate with 180 wl DMEM/10%
FCS, and plate 8,000 HPAF pancreatic cancer cells in 50ul DMEM/10% FCS in each upper
chamber,
4. 1-2 hours after plating, add 2.5 ul and 10 il of a 20X compound solution to the upper and the
lower chamber respectively. Incubate the plate at 37°C for 60 min, and then add
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40

25 7.79 (d, 1H); 7.60-7.54 (m, 4H). LRMS (APC1) calculated for

C14HioBrCINO2 [M+H]+, 338.0; found 337.9. Step 2:
7-bromo-3-chloro-SH-benzo 4 5 c¢ clohe to 1 2-b ridin-5-one Com ound 1 2

WO moigphenyl)vinyl]-3-carboxy-5-chloropyridinium chloriger(dd:2e8iu 24256
29.9 30 mmol) was added to 50 mL of polyphosphorie acid and heated to
200C. After 12 hours, the solution was poured into ice and 250 mL of SN
sodidRTHYHFSGACEsh IR thiarbSbsditilmitiydoxidesoMEOSWAS). The insert

addedatesadjistutepitbianEhadnitusevas diluted in 2 L of
91 a?,d the suspension was

dichlaromethane A0 i Jde u
stirregl Q% §% min lf%g?ffr#e&g%%% },{v\\llgesrreee(%ﬂgredafh FSUEH 1 4iftd fagaghlesrer chamber
R ARy RRIG At SRARE e Howrdbivied Bskparatrysh cach lower

funnel "an

funnEIEHEHETLAR HIOMYRF 104 TESIated. 35 The organic layer was dried
vith RreyRessiunarsa |@ateyfﬂtereddamﬂeﬁemﬁ§?9&%§f9{9&%cm%g%?%@lawm

'H NMAR(E0G Mﬁéﬁ@&l%)i@lgnggu(ggslg%g; 8.50 (d, IH); 8.41 (
7.20'(d, 1lI). LRMS (APC1)

(dd, 13k 7 il (4, TH)
caIcng’tedcf(I)%ﬁ c‘j‘:?igiéﬁé 4 g&iﬁﬁﬁ*}?}%%wmm.m@xmmmo
Step 17 SHAFHERN HER 91§ parmeatsosfstic ngdiive. 3-carhotinoate. -30 WO
2007/002258 PCT/13S2006/024286N i .B C solution of
2-methkEphe pybvisat BRSO, mg0.40 ramal) in CH2CI2 (4 mL)

‘ R S ik e hpton

Particulyasadded chloride (344 L...4.0 mmol) ‘
. 'Qﬁgwd’ e o o CURRFSEES b tyrative ef seolvedtinn and

ours, the mixture was con

not EmiaGsrhfter. 3
° M benzene (BRI A BeteEntrated again. After dissolving the crude

Examialéesidue in CH2C12 (2 mL) at O 'C, pyridine (ImL, 0.92 M in CH2CI2), 4 5
Step 1: dimethgaminapyrising ok 8 0 4-methylthiophenol (60
igling6ha:m9:,0,98 mmal. and iophenol (

Ly eblopideq 10

mg, 0. h e axtlziee 'he mixture wWa aToweE -ty
%tmgt{f %I;S@Fer%tl i §ABPD B GHE R s &0 ramoBiovdtindied withiolution

of 4-brof 2P0t b ' -
o R PR e focoveesodymicifate (Oaiss, A

- Marcotte, fisder¥stda Darmerchde DesiduEwiaspusiies wiﬁ@bmr%pa;e% 3%1, 66

4194-419900-8@95hexanas FXOM. aiadigpi-torafford the title’ compoufid: “
copern (AREIGRIGH3168 157 CZOLIINOS Vi 3201 fOURE 300 T T0spient
in-3-yNCArBbhYRbERAsIBtde &ive yellow/orange solids,

th SOn%Z[S%'m thyl-5-phen)lpyridin

2(;;1 il S- 4-???&%%6%&5:’!‘%%—#&@I@fﬁﬁ@@pmmmfbﬁmﬂﬂi@s(mpfmgﬂ minutes,

. cg PRI pddsd ppe elstthiopheniera car b@&ﬁi@t@h@gms?ﬁge@ mol).. . o

afford the12dioaBGHIC 1'3 (Z6IRGOO 125, HIRGH.13i 2! )ﬁ‘@ﬁf‘p@ Tt e

7.79 (d, 1@97745@‘?73@'?1&’1@&'59@%'8@@6?'% ranie acid (51.7 g, ol Yo édel B);

337.0. 15 combined in a dry flask. The flask was puryEebitiNeGgea-4hd. 338.fkound
of THE were added. Argon was bubbled through the solution for 5

Step2 - minutesaad hesolusnuas sijred and heated to 50 C. After 18 hours,
the reglion misture dae e W EC iSHet dnakCenmtiada,
o) wa(sj”?éj f“ﬁ(l)ver sodium' Sutrardy ﬁﬁ@?éh, <eosndaticrand puiificehlydiag 2 g, 29.9
. imgﬁ &Pog}ggh?f WPAWMWBM WAL After 12 hours, the solution was
.1ce and 250 mL of 5N sodium hydroxide solution, then 5N sodium hydroxide solution was
added 1o adjust to pH 10. The mixture was diluted m2Lof dichioromethane, 100 g of Celite were added

and th i i i
© suspension was stirred for 15 minutes. The solids were filtered through a sintered glass funnel

and discarded. The liquid phase was poured into a separatory funnel and the organic layer was isolated
The organic layer was dried with magnesium sulfate, filtered, and concentrated to aff: |
"H (600 MHz, CDCl,) § 8.82 (d, 1H); 8.50 (4, 11) P
NMR \ . , ; 8. » 1X); 8.41 (d, 1H); 7.80 (dd 1H); 7.48 (d, 1H); 7
. , ;7. . i 7. , ;7.35
(d, 1H); 7.20 (d, 1H). LRMS (APCI) calculated for CraHgBrCINO [M+Hj+, 320.0- found 320.0

Example 2
Step 1: S-(4-methylphenvi) 2-methyl-5 ~Dhmpvridine-3carbothiOate,

=30 -
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Step 3

to afford the title compound. LRMS (APCI) calculated for C2OH16NO2
[M+H]*, 302.1; found 302.1 20 Step 3: 3-phenyl-SH-benzo[4

Slcvclohepta(l 2-hlpyridin 5 one A flask was charged with
YORUHEPASS-phenylpyridin-3-yl)carbonyl]benzaldehyde (6. 2y @2/024256
mmol) and MeOH (1 mL). LIHMDS (25 gl, 1.0 M in TI-IF) was added and

the vessel was_heated in the Biotage Initiator series microwave for 30
min. at 166 & T HAk ity Hahainisatnitrog €60 ae, (shedWitCH,CL, (4
ml,) wagateedpeklvtividotide (Bétint, dveniaR SR4nkhe ool ioR-wasi0an 0enr iRt te

mixturdrveacotzeRndpusiigedey, aavarse Aasse i '?:J.-,@ &}%%OSFCH&CMW t§rAﬂer

18801V, 51 I L e tltl Ound
; jﬁgm%ﬁﬁﬁg I SR 00 .06
ime )( n},ilﬁx}ayyldgae Homs & L{ig:gﬁ? )zqq@)47Mgfé¥é&ﬂ&ﬂlﬁﬂ9ﬁﬁ@@%@@1¢malbwm@dded
The mixgirewesthea N@TWHMMTQOMWT%&&&&J%&M RV IDEE MR URESR was
diluted weheErGade Nﬁﬂlﬁm@ﬂhﬂi@mrﬂﬂﬁ@@@@@qgﬁm%b ﬁge?egoé{%’ (BH entrated,

The crdd@@ﬁdug%vmﬁﬁé@ﬁ@MQH pﬁ%%&%drg gﬁépé}ﬁ? ;etl))?aron C%%a'%%?ﬁa) afford the

were tO |terature
it o B iy oo

Step 2: benzo[4,5]c cIoheta[l 2- (M+H)+; found b]pyrldln -5-one 362.0 (M+H)+ N
-31 WO 2657002258 By b aggratyngl sHdeAsdEO R O Z ~X

Examp%@"@%béfiﬂb?wﬂ-'{(@ﬁﬂhﬂﬂﬁgthmﬂybmhﬂvllammsdhﬁhiehmﬂyo 31 ramol),
copper ?]@uotﬁh%l&ﬁrﬂobﬂiﬁtﬂ(ﬁg .O181©.47 mmol), sz:olr-ibzafHCl 3 (26 ga g, 0.025 mmol) tri-2-
furylphdiftia af) o
o B B e el

BT Gl e R A
bubbied(gbgoﬁga thp fg_lff}jm |§0ra‘5ﬁ§1§ejeﬁ@m tersdjutioxivtes (4i08igpdltkAe NS P QUEKGter 18
hours, tioreigtivedhintare ryafl dBlesh reiugh DA CH-SKEO R YRENIYES il NG IBSKMES 1m
sulfate, ﬁh%@@é’(}%ﬂﬂ%@é-qgﬂ{n@egw ﬂ%ﬁ@ﬁ%n&togrda\ﬁ etﬂ%y;?)%n% }!anngsl/%degﬁjitfgqglent)

o affor Jamo e mIXture Wwas sparged wi
to Jr?]ilrgt%es THe re%ﬁ%éﬁgvf&gﬁga%iﬁ%ei%g@ﬁdlgﬁﬁﬁﬁ* 8P RkgEmnRFS1

2 h th% r%actllon was concentrated and dissolved in 400 ml of ethyl
acetat 1.2-blpyridin-5-one.

A flask was charged with 2-[(2- methyi—S—phenylpyndm~3-yl)carbonyl]benzaidehyde
(6.2 mg, 0.02 mmol) and MeOH (1 mL). LIHMDS (25 ul, 1.0 M in THF) was added and the vessel was
heated in the Biotage Initiator series microwave for 30 min. at 100 °C. The mixture was then diluted with

EtOAc, washed with water and brine, then dried over Na,80,. The solution was concentrated in vacuo
and purified by reverse phase HPLC (0-100% CH,CN/water with a 0.1% TFA modifier) to afford the title
compound. "H NMR (600 MEz, CDy0D) § 9.15 (d, 1H), 8.76 (d, 1H), 8.25 (d, 1H), 7.77 (1, 4H), 7.66 (t,
1H), 7.54 (t, 2H), 7.45 (m, 2HO, 7.36 (d, 1H). LRMS (APCI) calculated for C,H,,NO IM+H}+, 284.1;
found 283.8

The following compounds were made utilizing the experimental procedures described above, but using

the appropriately substituted 2-formylphenylboronic acids, which were prepared according to literature

methods,

Table 1

Comgzound Structrure Name MS V41D
7-bromo-3-phenyl-5H- calc'd 362.0
benzo[4,5]cycloheptal1,2- (M+H)+; found
blpyridin-5-one 362.0 (M+H)+
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saturated aqueous ammonium chloride solution. The organic layer was
separated, dried with magnesium sulfate, filtered, and concentrated. The
resultant solids were slurried in 50 mL hot methanol, then allowed 15 to
VLI AiBEnt temperature. The solids were filtered and drieHGd/t§epea/024256
the title compound. LRMS (APCI) calculated for C23H20CIN203 [M+H]+,
407.1; found 407.1. Example 4 20s/zamino-3-chloro-5H-benzol4

Slcyclehgpta[l 2 bipvridin 5 ong Method 4
cyCls 2-plpyridin-5-one (1.05 g,

<bronjjo-3-¢chloro-5H-benzo[4, ]
213(8 %@ FX(15 mg, 0.0248

] ol) were combined
ask. The flask was charged witi+4

mL of dry toluene, followed

ExamplsAsodium tert 25 butoxide (0.444 g, 4.62 mmol). Argon was bubbled
through the solution for 5 minutes. The reaction solution was heated to

3-chlor

Ie alidngls ﬁ%éj&gﬁﬁéﬂg reagiionwas
of JHE and L mL of 6 rochlofic a

conengmu ) : ydrochl
is(aibA9gReLand %;he slgll%i-n solution Was slc%lre éﬁﬁé??’ﬂB“éfg??ﬁ%%%lﬁrﬁBWmd%
was poure ?ﬁ%g%% ?ﬂ%ﬁ‘%@tﬁﬂz%&%{é?% P4 fmsealirated 8bdium

DS RAPH RS AR PEBHIY IS BIRELEY (SPhezoRganictayey sy esa SeRAFARShido (1.08 g
113 m@ﬁéﬁ’mwpm&gﬂﬁﬁiHmﬁﬂﬁﬁﬁnﬁl@rﬁﬂkﬁ%g&p%@g@&%’. Fd Rﬁﬂgveag (%Xréed with

100 mIflarshycobcane, o amate -200% ethyl agetate/hexanes gradient) 0.
was sp éﬁr‘gimgﬁg le.compou tﬁidﬁ%m %%%G%Oﬂr\/ﬁ%’z 8(?@ %" & ?Q}gfﬂ’, 2l {e mixture
 the o805 gg, 1 é; 75 ‘(%f“iﬁf')_; AFAEHOL RS Beatad tp 100PC prlatipted bjleT @b, After 2
© IR c Y ratiated pd Eravisd APOIdalt ettt e bort CbARMEINRR 100 ml. of
sazfate%@mwéﬂ@?ﬂﬂm_ nidofngz&s]gut&ﬁ.d N)ﬁl;ﬂ_t@@hﬁ&: Iaty)er was[ ‘ segarateci‘l, ﬂried w[ilthzr%a]%)esium
sulfate, I st -obbenzol ycloheptall,2-
SnalRmoLel eéz m éome RShBFRRRPLEiR pllowed

dissolved In

o cool icH 2, ol i
to cool WABRRG et 27, i‘%iﬂrﬁl\_);%‘?ﬁﬁﬁ sl add dried {oiafford e titkogPainohitde LRMS

aven SEremel e 1S
Solution WaS elirEraPabight tihpciamst é0Ater 1 hour, reaction was

Exampi&@ncentrated, -32 WO 20071002258 PCT/US2006/024256 dissolved in
‘500 mL of ethyl acetate and washed with 200 mL saturated sodium

I-2minobichtbiordiehe PG Q5 URBICHIAYANNAS SeR ated, dried with magnesium
Method 4 Ifate, filtered, and purified by flash column chromatography (0-10%

mmonebas e AT A ST S ELE oo

0.00825 akel! r_gradient, 0.1% frifluoroacetic aci

o gomg’or%nd. L%@%@F%? %?édﬁ?&&%%@mwm@@%ww 2GFaD;were
TOUATEERE B sbimehitiods oko Sy benoei 4l cyeiohautalh rors-

butomdﬁé%%ﬁsd’hﬁ?wmh’ag% whobaislidendQeMethadBon for 5 minutes, T(I)l% reaction

solution Wabtoana & ehipromRiheny lo [1,2-b]lpyridin-5-one (5.00 g
e oan?o ; B (b5 aortagd 20

| hyl sulfonamide (1.49 g, 1J.7 m

ir c;f ﬁﬁﬂ%ﬁg}?f%%ﬁ%ﬁ%ﬁ 1%5[50\@((8 Wé&%ﬁggmm@g(%ﬁ@hyas stirred. After 2

, F( W‘p’lﬁ gslv(rf%l@ta ’gmhﬁﬁ@yiaaﬁ@mﬁ%n&aobm(%c&@ BdaBonate and
200 mL of water. The organic layers were separated, dried with magnesium sulfate, filtered,
concentrated, and purified by flash cohmnn chromatography (0-30% ethyl acetate/bexanes gradient) to
atford the title compound. 'H NMR (600 MHz, CDCL) 8 8.77 (d, 1H); 8.55 (4, 1H); 7.58 (d, 1H); 7.44
(d, 1H); 7.18 (d, 1H); 7.14 (4, 1H); 7.01 (dd, 1H); 4.15 (s, ZH). LRMS (APCI) calculated for |
CralpCIN;O [M+H}+, 257.0; found 257.1.

Method B:
3-chloro—']~[(2,4—dimethoxybenzyl)amino]~5H-—ben20[4,5}cyc10hepta[1,2~b]pyridinu5-one {(1.1g,27
mmeol) was dissolved in 8 mL methanol and 30 mL dichloromethane. Then 10 ml. of trifluoroacetic acid
was added and the solution was stirred at ambient temperature. After 1 hour, reaction was concentrated
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mmol) were added to a dry flask through which argon was purged. The

flask was charged with 100 mL 15 of dry dioxane and argon was bubbled
through the solution for 10 minutes. The reaction mixture was heated to
YECUHA08¥ed under argon. After 12 hours, the reaction mixRE&/ig2406/024256
concentrated and dissolved in 2000 mL ethyl acetate and 1000 mL water.

diss lve d %{)g C Ia r was separated and washed with 500 mL of brine, dried
oI R SIS AiCHEhea, b AT BN e e oot e crnic

layer %ff@agﬁ@goql@g@ With seamisivfha @ itariikiued, efihptrified by flash column chromatography

(- tofmmtﬁxammmlﬂam{maﬁmmlaw@HQW@HJQ}EM@%‘%&%%%}%@Wrﬁr

iSRG AR 3o L0 b of SRA0Ee I AU ARA UG CSUTD
iona

I stir. After 12 hours, an
C”'Hmévl'gg Q%a %g %%%ifﬁgf{téss tﬁe solids were filtered and dried to afford the

Examptile compound. Method B: 25
7-amino-3-chloro-5H- benzo[4 5]cyclohepta[l1,2-b]pyridin-5-one (0.70 g,

N-(3-clpoTorfummat) Hrletizgle Dl I(0uiRe 11 SMON R0 sulfonamide.
M"’'i“"ft‘ﬁ“t=,-thanesulfonylchIorlde (0.42 mL, 5.4 mmol) were added to 40mL

_bmmmntnnmrﬁertmﬂa)arnj@@t@tﬁ@t{pt%ﬁﬁﬁﬁ@%@rty\tﬁtﬁgsygregnaggg allow %
suhwmtamtmetg @m’qt%ﬁ& )t%ﬁﬁ{@tl{{ﬁ, Aftes 1hour, t N r% S gﬁt.ﬂt )’#V%% qnlqjm e

tu[mt so ium bonate solutlon an

bis(dip hﬁ i reaction Mixture wa 8%951}1%3\?@0%15_ SR aedeariarareamlls 3 g, 47.0
mmol) i efeetddsg ftﬁé%r@ah.%qaw Washgeqsaratedpured Thith mogrodisge SWHAE0 mi.
of dry mmmuamg@owmbmadtmﬁﬂ@mh gbudion for 10 minutes. The reaction mixture was

heated 9&“&&3\&%@&:&?&9 a‘?kj&beﬂﬁgﬂﬂ%{&' Q‘?eelgg 1011 mixture was concentrated and
dlSSOIV&?%E&BM%Qt Ya)cgls me E_%Ol’laml e. The crude
(3-chl oro é’ Ox0BH: enz§[ 1 o HRB IR DI HMG SPRpyISe Ard trighed

with SORé’éluﬁ% ST gpagor S SR WA seb Rt EB0umd, MhthanbhatheRs wore
dissolvag FﬁL@f@t\t?%@éhbmMy@ro&t@eﬁﬁMQﬁM&&/ﬁ&m%@%m SOMIHOR ambient
temperAn@S vt kgiekiat. agiRient t@%ﬁﬁ@&ﬂ'ﬁ%ﬁ%&%&%&i&ﬂ‘ ar%tslu fggro#: bhhowed
o sur. REHAASORGEOIAIED.329 distolved 10,250 mlof ginyi scetate, Tt

BT LA ChIGHRIESSOR A T ired

and driyat Ef and 50 mL saturate aqueous am
organi r?ay‘et’“\lﬁe%‘@e?ﬁ‘a‘fjated dried with magnesium sulfate, filtered, and
Method@@Ncentrated to afford the title compound. -33 WO 2007/002258

7 —ammin S_C'u}o%g%)6/024256 'H NMR (600 MHz, CDC13) S 8.82 (d, 1H); 8.54 (d,
9 TRAC14 536V fdicheptat 172 drppaidin By ome 40, 70ck, 21 ymma, (detimine (0.83
mlL, 5.9¢ myql3 and petienesulfrlclipridR S (ARG Y saloylated G el N203S
dichlorojivtiateand 360311 fiound. %%tﬁtﬁﬁm&@dqmﬁanowed to warm to aml
|n 50ne A test Pube

temperaﬁﬁ@hﬁrﬁﬂ Yh\ﬂ'cﬂ‘y n2iRanz Al l%r}rx]enc 1Eha 1 zakea%] d%%?f&(?éttfé@h&l?ﬁ@ﬂﬁ

stirred. éted |thna Teflon lined sept was ch arg e

Mo e ﬁ(ﬁ%‘gﬁ\v&@ ?ﬂ@d @’@P@Qﬁ?ﬁ(ﬁ%}t}ﬁ%tﬂm A§OimL. water.
The orgapigtrhiias eeamaipdndiicd Ndts malgrosiahioxiae, Alved) Ml EOAVES SRS SGord crude
N, N-(3-ohitioAr dar- 170 o [t 813 eeaigdz10, 2516, Qe rnigihs Taemsalulien Was..

The crude N,N-(3-chloro-5-0x0-5H-benzo[4,5 Jeyclohepta[1,2-b]pyridin-7-yl)bis-methanesulfonamide
(1.1 g, 2.7 mmol) was dissolved in 150 mL methanol, then 5 mk. of 5N sodium hydroxide solution was
added and the solution was stirred at ambient temperature. Afier 1 hour, the reaction solution was
partially concentrated and dissolved in 250 mlof ethyl acetate, 150 mL water, and 50 mL saturated
aqueous ammonium chioride solution. The organic layer was separated, dried with magnesium sulfate,
filtered, and concentrated to afford the title compound.

-33 -



diluted with EtOAc and washed with water and brine then dried over
Na2S04. The solution was concentrated in vacuo and purified by flash
column chromatography (10-70% EtOAc/hexanes gradient) to afford a
Weitd &g 25Bhis sold was dissolved in 10 mL of 1:1:1 PCT/US2006/024256
EtOAc/dichloromethane/water mixture 15 and 82 mg of CsF was added.
. After 2h, the organic layer was separated and the aqueous layer was
H NME (00 M i G D328 tHO G G it 1) eTo8iiadiovarNaRS DY, Toe(d, 15): 7.33
(@, IHpAlatdh Wascancenmateric, vaoua s purfipd.Rwilasheelumion,o.s [M+H}+,
335.0;¢bkparatography (0-10-20-100% EtOAc/hexanes step gradient) to afford
the title compound 3. 'H NMR (600 MHz, CDCI3) 8 9.14 (s, 1H); 8.78 (s,
5 111); 8.30 (s, lli); 7.75-7.78 (in, 1H); 7.70-7.74 (m, 2H); 7.59 (d, 1H);
Exampledn 7 55 (m, 2H); 7.40-7.47 (m, 2H): 7.30 (d, 1H): 6.85 (dd, 1H); 20 5.95
(d, 1H); 5.43 (d, 1H). LRMS (APCI) calc'd for (C22Hp6NO) [M+H]+, 310:1;
found 310.2 Example J 4 7-ethyl-3-uhenvl-SH-benzo[4 5lcyclohe to
12- b]pyridin 5 one 2544 flagk was chafyed W|th compound 3 (20 0 mg,

stopcock Wlth a hydrogen ballogi; acU
hydrogen four times. After 1 h the 3O 2007/002258

PCT/US2006/024256 reaction mixtuie was filtered through a 0.451t Nylon
synnge fllter concentrated |n vacua and purified by reverse phase HPLC
3-phenyb 201K ohwitial 3. DAY AdeAsmeadifier) to afford the title

compOlmdsémbHﬂﬂMRviﬁQGerHK ’h@a )n% %ajs% Eétﬂ"%)ﬂhg(igp %hl 00 0 mg,

1 doli::n %? (ﬁdéﬂé %gbln 3t1) il ng%o ; i’l? % y(tturg )oq_@g,é)@np@;yléa;@é mL of
e e lér vg'ﬁ@jlr ]_fgrl gﬁm@hg(lgegtqg)ggﬁfp“@ @& Staxghtl  The solution was
diluted (rgtmr(%chgmpp mm@gy@omhm[aﬁd pyémziotl)h%miﬁﬂ %ad0
concent?mmmaﬁﬂ@pﬁrﬁi&iQ@H@%M'%@%&%ﬁ@bﬁ@dmﬁlﬁaﬁc% gé gradient)
to aﬂor@ﬂazm& Mﬁ@z’?& (ngtﬁ@eg i 1% Oﬁ &%};)Cloﬁ %;X){l)pho t
15  and 82 1(1% P42 add{n{n é bls(pmacolato Oron Fhif 5?{&3 e e
tassium ace % ?fﬁ?ﬁfn cﬂ) Shere Wﬁ%‘@%ﬂrﬁ&! ¢y feskuthipoegias
e"‘raﬂegv}’fl‘{:‘hﬂcﬁéoﬁf’m ?fﬁﬂgedaﬂﬁwedﬂaélowasf ghargatianiide s &ftﬁé)ﬁtrated in vacuo
an}d pm@@@ﬂﬁ@ﬂ@%ﬁ?‘bﬂ@qmmﬂ@mﬂﬁ B%J&H)f?é}ef%s %%}ﬂﬁ%}%gxﬁ) %ford the
title con{ﬁﬁﬁml WESNIR I‘
o é’% %rﬁg% YllqBeof et y e G 578 (m.

to 5
0 sone ﬁ%%ﬁ?aﬁé’ aquef§ @S“Prﬁﬁara?é”ai?aﬂdwr’h@%&m Fafefantid: 685 @,
3.95(d. Hiled MR HEGHResilatd SulfQreH fNEEN]-efid Cange rstatesh i

Examp} eau;ford the t|tIe compound. LRMS (APCI) calculated for CI4H10BCINO3
[M+H]+, 286.0; found 286 1. Step 2: 3-chloro-7-hydroxy-SH-benzaol4

(3-chloro-5-o0xo0-5H-
(2.00 g, 3.5

J-ethyl-3-phenyl-5H-benzof4,5)cycloheptal 1,2-blpyridin-5-one.

25 A flask was charged with compound 3 (20.0 mg, 0.065 mmol), 8 mg of 10% palladium
on carbon, 3 mL. of EtOH, 3 mL of EtOAc, and 0.5 ml. of INHCI. The flask was fitted with a three-way
stopcock with a hydrogen balloon, then evacuated and flushed with hydrogen four times. After 1 h the
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mmol) was dissolved in a 0C solution of 25 ml, of THF, 25 mL of water,
0.5 mL of acetic acid and 0.5 mL of 30% (w/w) hydrogen peroxide. The
solution was stirred and allowed to warm to ambient temperature. After 6
WORMFEARERIN mixture was partially concentrated and dissolvedinSa0anta2se
ethyl acetate. The organic layer was washed with water (2x100 mL), dried
. with magnesium sulfate, filtered, 25 and concentrated to afford solids. The
reactiog i ieras diush B ik divke ropiah il and60rl ihexanas@n@ified by
fevers@ﬁ:W?ﬁz @gs%@gqug@m%ﬁ;magﬁﬁ&ﬁ&b QUBotheS E}f%téﬂmﬁound .
H NvBolis weis ditiersd and dried) aforarne §4e.comppynd- 1 NMR (600
xD; TMEREMBIDALAA G0 30 TR0 5%35 (s ?fﬂm/%@(ig&jf .
d,111); 788 (@ )7 25N AR 1P 1% E01HRMHSCD cale’d for

A .
(C”H‘Wéw*%%énﬁﬁédf%?@ fCINO2 [M+H]+, 258.0; found 258.1. 30 The
following compounds were made according to Scheme 1. Additional

Exampiyhthetic modifications were employed in the preparation of some of the
Step 1:compoudddidrablexd-QompenesicustuaName Ma, Mt R.eMe 4
(2.4~ Rl £49:2, epailiggypenzy)amingl: ﬁf*ﬁé-*? foa i
Py RNg |5&5@%%@%%&?%%%@%@%%‘%@p?ta 2R B 312 mmoD),
“bip ‘ngﬁ/f?s-one%? 56 S0 R0 S B PAss28hE00k Distpigacolato)diboron
(0.87 g3, TABOR. prEPRHSIm aggtag (0B & Setivoiich] oyctohaptafh, dry(Bsthroufh which
argon WHRghdyridinfBsbnesfoingt COAHLANIL (M dr) i kO LSO NI Bt the

solutioiCRIED QilhRheny-Ritudy dal ﬂgktéé)t-l(-)’ 9?%;%§[r§tli5ecc[y§cxlgg%%g&1 ’Agi_‘tg;? g l?ifjthe reaction

mixture3¥as o AIRNIAEY 71 by GNYIRT papighlor
. - 7-is?%utyl-3-phenﬁ%%-ﬂc@,é??%%_gd@éﬁ&gffﬁweq’&qémm‘?w?@md&
‘ e orga EJCY PR as, F@Wﬁ&g%ﬂthwﬂym sulfate, filtered, and concentrated to afford the
title compound. LRMS (APCI) calculated for C14H§GBCINO3 {M+H]+, 286.0; found 286.1.

Step 2: 3-chloro-7-hydroxy-5H-benzo[4,51cyclohepta[1.2-Plpvridin-5-one

(3-chloro—S—oxo—SH—benzo{4,5]cyclohepta{1,2«b}pyridin-’?—yl}boronic acid (1.00 g, 3.5
mmol} was dissolved in a 0°C solution of 25 mL of THEF, 25 mlL of water, 0.5 ml. of acetic acid and 0.5
mL of 30% (w/w) hydrogen peroxide. The solution was stirred and allowed to warm to ambient

temperature. After 6 h, the reaction mixture was partially concentrated and dissolved in 500 mL ethyl
acetate. The organic layer was washed with water (2x100 mL), dried with magnesium sulfate, filtered,
and concentrated to afford solids. The solids were dissolved in 20 ml. dichloromethane and 60 ml,
hexanes and stirred as solids crystallized from the solution. After 2 hours, the crystalline solids were
filtered and dried to afford the title compound. 'H NMR (600 MHz, DMSO-D;) 8 10.50 (s, 1H); 8.93 (s,
1H); 8.45 (s, 1H); 7.68 (d, 1H); 7.58 (d, 1H); 7.39 (d, 1H); 7.23 (4, 1H); 7.12 (d, 1H). LRMS (APCI
calculated for C;,HyCINO, [IM+H]+, 258.0; found 258.1.

The following compounds were made according to Scheme 1. Additional synthetic modifications were

employed in the preparation of some of the compounds.

Table 2
Compound  Structure Name MS (M+1)
5
7.{(2’4" calc'd 4492
dimethoxybenzyl)amino]- (M+H)+;
3-phenyl-5H- found 449.2

benzo[4,5]cyclohepta[1,2-  (M+H)+
blpyridin-5-one
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10

15

9 N-(5-oxo-3-phenyl-5H- calc'd 377.1 O H / benzo[4,5]cyclohepta[l,2-
(MJI+H)+; 1S/ blpyridin-7- found 377.1 1 / O O yl)methanesulfonamide
(M+H)+ N Example9SON I~~S O N 10
WO-PB06#6235§3-thienyl)-5H-benzo[4 5lcvcloheptal 2-b]pyridinet T/us2006/024256
ylimethanesulfonamide 5
¢ N-(3-chlqro-5-oxo-5H-benzo[4,5]cycloheptall,2- b]pyrldln -7- y methanesulf
% 0.30 mmol) 3- thlenylbor%

s calc'd 299.1
hlne)palladlurg f%&flﬁ’hﬁp@égforiMJH)*

mmol)- et d 299.1
and potas @m/ g (0. 124 g, 0.90 mmo Were combined in a(a)i H)+
flask. The Thask fged with argon and 5 mL of dry dioxane was

7 addeg==Argon was bubbled thggugh the SO|L§I%£I ]mpute%andt

solu @ as stlrr and heao'%(?@ 100C. Aft irs, the reactlog é%ﬂ+H)+;

iL of ethyl ac&tatea[l(s@:mieliéﬁawa@f : 71.1

ml, of satu ate m €hloride. The ofganidilayer was separafidH)+
dried with mAgnesiumSulfate, filtered, concéhrsedamind purified by

8 reve ase HPLC (30-100% acetonitrile/waigsugnasi@RhyQskd  caic'd 340.2
triflusgos » afford the titlecamipiurtblitpN MR (GOQH)-+:

MHz, DMSEZD6Y 5. 103 H); 9.34 (d, 1Plpy81mwnw) 8.28 (séoaml:)moz

(d, 1H); 3.08 e 11) LRMS (APCI) calculated for Cl9H 5N20382

$83.0; found 383 1. Example 10 I GIOBOMODEIFE  calc'd 377.1
2006 02 ,r 56 N Mk I’N 11 benzo{4,5lcycloheptal1,2- (M+H)+;

@ egﬁd)IH pyrazol- z@ﬂi ﬁ*@%ﬁ‘éﬁ"‘ %Cydomﬁﬁ%?ﬂ?'l

3-chloro-7- (|sopropylam|no) -5H-benzo[4,5]cyclohepta[l,2-b]pyridin-5-one
go 030 g, .09 mmol), iris(dibenzylideneacctore)dipalladium (.0004 g, 0.004
mmol), i-methyl-4-(4,4,5,5-tetramethyl 5
1,3,2-dixaborolan-2-y)-1H-pyrazole (.039 g, 0.19 mmol), potassium

Example

tetrafluoroborate (0. . oI) were mbmed in a microwave
g —=

tube. H
o O

10

N-J5-0x0-3-(3-thienyl)-5H-benzol4.5)cycloheptal 1,2-blpyridin-7-y1] methanesulfonamide,
N—(3—chjoro~5~oxo—5H-benzo{4.5]cyc]ohepta[1,2—b]pyridin—7-yl)methanesulfonamide
(0.100 g, 0.30 mmol), 3-thienylboronic acid (0.077 g 0.60 mmol), tetrakis(triphenylphosphine)pailadium
(O (10 mg, 0.009 mmol) and potassium carbonate (0.124 g, 0.90 mmol) were combined in a dry flask.
The flask was purged with argon and 5 ml of dry dioxane was added. Argon was bubbled through the
solution for 5 minutes and the solution was stirred and heated to 100°C. After 12 hours, the reaction
mixture was poured into 100 ml of ethyl acetate, 100 mL of water, and 25 ml of saturated ammonium
chloride. The organic layer was separated, dried with magnesium sulfate, filtered, concentrated, and
purified by reverse phase HPLC (30-100% acetonitrile/water gradient, 0.1% trifluoroacetic acid modifier)
to afford the title compound. "H NMR (600 MHz, DMSG0-Ds) 8 10.40 (s, 1H); 9.34 (d, 1H); 8.70 (d, 1H);
8.28 (s, 1H); 8.00 (d, 1H); 7.78 (m, 2H); 7.73 (m, 1H); 7.58 (dd, 1H); 7.38 (d, 1H); 7.26 (d, 1H); 3.08 (s,

:3H). LRMS (APC) calculated for CyoH;sN,05S, [M+H], 383.0; found 383.1.

Exarople 10
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The tube was purged with argon and 2 mL of dry DMF was added. The
solution was stirred and heated to 180C in the Biotage Initiator series
microwave. After 30 minutes, saturated ammonium chloride was added
WA R i%ure was extracted with ethyl acetate, washed wit{ Bfifieoadriaepse

over magnesium sulfate, 10 filtered, concentrated in vacuo, and purified
by reverse phase HPl\C (20-70% acetonitrile/water gradient, 0.05%
trifluoroacetic acid moglifier) to afford the title compound. 1H NMR (600
MHz, CDCI3) S 8.934(d, {1H); 8.64 (s 1H); 7.88 (s, 111); 7.75 (s, 111);
7.45 (d, IH); 7.39 (d, A4 (m 2t 4) 6 85 L] ); 3.93 (s, 311);

* Hicalc'd,for (C21H21N40)

[M+H]+, 345.2; found 345.

N,N-dimethyl-2-(4-(4.4,5,5-tetfams ,3,2-dioxaborolan-2- |

H-pyrazol-I-yllethanamine

4-(4,4,5,5-tetramethyl-1,3,2- dioxabd?olan-2- -yl)-1H-pyrazole (0.250 g, 1.29

. mmol), dlmethylamlno ethyl chlorlde (O 37 g 2. 58 mmol) and potassmm

J-(1soprapylanunod.3.d waek } FAzali- Ynth 5 lediotre a1 ?-dllmdy )

dlmethWbim'mGdeprﬁhﬂmamoMH mneto[neswgads}egtqd mb@ﬁia;ﬁge,ﬂg @aden ¢, .09
mmol), @it%gaﬁmﬁ@w%iﬂ&@ggﬂ%hﬁ}g ,y@ggxﬂﬁgﬁnﬂmm-t@w‘ﬁ? POWE e ihyi-
1,3.2-di2Q: 309 41 e 0 rine ganic layer wa

e il S A e o

separated, drie Wlt |um Su ere

tri-s-butyghasphRmR ée%*?ﬁﬁré’ﬁ e ?éﬁﬁlmlkﬂmméylsd?www? tube,
The tubeywap furesd Withieon @ Binl2od 4risDIBH )y 2. 861 3 Thy; Bk tt w2 bk Shldeated to
180°C inl2eBioRpemxantf€cdids microwave. After 30 mmutes saturated ammonium chlonde wés

added alN 'ﬁg’ rﬁ&kgfg @’@&r@é&)\g%gﬁbﬁ@{gg (aglg Wlth “dﬁ eé é/ ll Nr%&nge fulfdte,

oxan- 2 Imet II N- methylsulfamlde

filtered, (:fnﬁeatgt)%t’an 12\)% 2 I))I]f‘f ﬁ %gﬁ?étgasc LC (20~70 o acetommlelwater grachent
0.05% tflﬂ(@f&a'éﬁé‘?(afﬁdznyﬂlﬁfﬁfetméhhaﬁammmhyéiréﬁﬁ%ﬁ@léé()w.ﬁsig,(29013) 5893 (d,
1H); 8.6mmmoHpassalissiyettin ¢ 001t dich |l ormmethane sBenzylm, 21); 6.85 (dd, 13);

3.93 (s, SHIOHERERPRANAIE (h lerB> mmegﬁ%taﬁ& Yiaming; (149 %Zﬁgh@m

found 3746r€ added. The solution was stirred at ambient temperature’
ours, the solution was concentrated, then diluted with ethyl acetate, and
ExampléM@shed with saturated sodium bicarbonate -37 WO 2007/002258

P ‘EI&J 99@924256 0 eI The organic Ia er was searated drled

T C v DY

silica &F%%Wh%%%@é%@ﬂ&m@@rwé% tbzaﬁpmn,
dimethytiveititlehgondpodn®.(agensie mibised. phhesiaa e BoIRXINES 46, 35 YD were
dissolve@I ﬁ%&%ﬂ%p@&&ﬁ%@%ﬁe%&%@ﬂ%%é M& E@Jg Was e Inmator
series miES0) a\/(Ea:oall 99 |¥al f«%} collltgg ) glg% |SoE)ropanoUh tane to affor g

enantiomer A min analytical chiral pﬂ}}f_ O ot eﬁ%é%ﬁ%‘e an
50 of mly by nfhefr W?é%%‘dﬁ?é%ﬁ&ﬂ%ﬁéh TEBEAHHE ﬂdmaﬁétefe@ 75
concentraitd tirffpairttie2ideg @ngntid mer BV RAGODOOR., r@m((a:nabwl@ed ahiyal. 1R, CH); 4.22

(t, 2H); D (5, 3H); 2.86 (s, 3H); 2.74 (t, 2H); 1.29 (s, 12 HD.

Example 12
N'-(3-chloro-5-oxo-5H- benzo[4 Slcyclohepta[1,2-b]pyridin-7-yI)-N-[(2R)-1,4-dioxan-2-

ylmethyli-N-methylsulfamide (Compound 12)

Step 1: Benzyl (1.4-dioxan-2-vlmethymethyicarbamate

1-(1,4—dioxan-.2ny1)—N-methylmethanamine hydrochloride (4.83 g, 29 mmol) was
dissolved in 100 mL dichloromethane. Benzyl chloridocarbonate (4.9 mlL, 35 mmol) and triethylamine
(10 mL, 72 mmol) were added. The solution was stirred at ambient temperature. After 12 hours, the

solution was concenirated, then diluted with ethyl acetate, and washed with saturated sodium bicarbonate
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column, 0.46 cm x 25 cm cm id, 15% isopropanoUheptane, isocratic, flow

rate = 0.75 mL/min)]. LRMS (APCI) calc'd for (Cl41120NO4) [M+H]+,

266.1; found, 266.2. 10 Sten2: Benzyi [(2R)-l4-dioxan-2-

Whaylirsthylcarbamate Benzyl (1,4-dioxan-2-ylmethyl)metbyirahamatase
(Enantiomer A, 2.9 g, 10.9 mmol) was dissolved in 50 mL dry ethanol.
10% (w/w) palladium on carbon (0.29 g) and 1.0 mL ION HCI were

and watef Jh8 ORI GlaRRT WaS SSBHRRS g Ivith et mrithivny s Geert Bt e s@NeR i
vacuo, aphdeifzhirrdgenibation: @@WOWZM@EEH@&?JM{@ %rm{ ltgta%rd the title
compoutir@ughieelite.agd concentrated in vacuo to afford the title compound. 'H

NMR (800, MHz, D6-DM 8.64 (s 3.82-3.75 (m, 2H); 3.69 (d,
oS 25 d"‘*mt g ?3 s §35 (g poers e S mapano
ateria ‘,“T’% Bifetitmguopancl/heptane) to afford 2.9 g enantiomer A [ty

:9.43 H){iﬁ(@gﬂ)ﬁi‘zﬂdi@mmarﬂélhylﬁmemdfﬁ ryicag bﬂﬂ!ﬁtnggopmpanoﬂh tane,
isocratic1Agky4acH @@Vﬁmy}rﬁ‘ﬂﬁmmb%mﬂm ﬂ%}{d E%%l%d?m(o]}%iﬁcgl gl’urag LC, AD

column, M@Q!r}x )!\Iz'g]mﬁ }d 15 01 Fge; L/l
{ bony| PO Py (L P e ey K i O FRE AR AR MS
(APCI) cah‘:ﬁ é@{i 4 am yesye %{?p rgmgrv]%ﬁ%e (1.55 mL, 11.4 mmol) were

S 7. sIurrre 5 dchl rome e and_ stirred at ambient temperature.
Step 2 fter 2 Prﬁ dekiGt ol SR2R88 and purified by

~ silica é?ela&rtéH@%@Wimbxm@m@mwma@mWagzmmpm@ was
dissolvedafiditintheltjtkeheonhp bfa dwivi Mﬁaﬁﬁiﬁﬁdﬁ cﬁﬂi@rﬂ(@ﬁ@ 2O 6GNAYT were

added. ‘M 1IbR]wasd33d JQMBQS}éé%&h n. Stt 1 t under a hydrogen balloon.
After 12 M&R)&re Ldigxan 2 fﬂ%pi{%&m% 6 fon jgmmon it 8

trif yoroacetate in vacuo to afford the title

compourghy BRI -Wétﬁyr?( ;ﬁﬁa%rrﬁo}gmréﬁwcwbarﬁéme A62B,918; 034 (d,
1H); 3. Ssmmdr)rmézt dissiedidn 1,05 2dichlstagmetimnesand 2@ mL trifluoroacetic
acid and stlrred at amblent temperature After 2 hours the solution was
Step3: o celérdiuyl B O ; \ e igo’ :
compound. LRMS (APCI) calcd for (C6H15N204S) [M+H]+ 211.1; found,
1-(1,4-Gioxpn-3- yB5VSteh@methanamine hydrochloride (0.760 g, 4.55 mmol), M-{1- { tert-

butoxycaNOﬁﬁfﬁhiﬁﬁgsgﬁ@Kﬂ )%bh@i%nﬁ@m ?ll@&%? W@[}f&éﬂlﬁ%&ﬂm umY ) g[@ B% minol},

eth Is

e S S S ek nSn mt osprmtsend s i
temperatyrey AP EE) © thxféﬁcwﬁrﬁeﬁﬁs‘/r}mwp&mmﬁwmw}
chromatogrplo DO eibsd acetatbebrid gadet) mntfal) the tifle compound. LRMS (APCI)
calc’d fol(iS{gihsnoyide maceipneldinatiadiim4q.183 g, 0.20 mmol),
9,9- dlmethyl -4, 5 bls(drphenylphosplrlno) 40 xanthene (0.347 g, 0.60

42R) Lesiomearhionstte athih6 YRR, SN BIRE AR ke
flask. 50 mL dry d|oxane was added and argon was bubbled through the

te n—butylS@dH?%hhfwﬂzﬁfﬂyiﬁ%eﬁﬂqéiﬁﬁ%oﬁ%%%%@@082525%3 HSILI?IS was
dissolved mCI-B HLS 81%%49 g)? %SZOQ' m{, 1‘? Oéciu(i é‘fiwgg &gfab}rgﬁaemperature

solution was concentrated In vacuo,

After 2 hopres e dHR W Folisar RIS %@%ﬁdw%wm@mmw@fmr@amh

compoungn 3GAS MRS faltdd HitéPeH, N0 ifaidd inNacyeurangh pyrified by silica
chromatography (0-100% ethyl acetate/hexanes gradient) to afford the

Step3: ifle cé’"ﬁ%&g}?ao mem§ PEit e Repe oD GINBOSS) INKeR)-1,2480:hn-2-

imeth thylsulfamide
7-bromo-3~chloro—5H—benze[4,5]cyclohepta[1,2~b]pyridin~5-one (1.41 g, 4.41 mmaol),
{[((ZR)l,4-dioxau-2~)rlmethy])(methyl)amino]sulfonyl}ammonium trifluoroacetate (1.30 g, 4.01 mmol),

ite an concentra

Step 4:

tris(dibenzylideneacetone)dipalladivm (0.183 g, 0.20 mmol), 9.9-dimethy]-4,5-bis(diphenylphosphino)
xanthene (0.347 g, 0.60 mmol), and cesium carbonate (3.91 £ 12.0 mmol) were combined in a dry flask.
50 mL dry dioxane was added and argon was bubbled through the solution for five minutes. The solution

- 38 ~



10

15

20

25

30

35

40

5 found, 450.1. Example 13 Enantioselective synthesis of Benzyl [(2S)-1

4-dioxan-2-ylmethyilmethylcarbamate 10 Step 1:

(259-2-[(benzylox)ethyl)-1 4-dioxane (2R)-3-(benzyioxy)propane-1,2-diol

W@ B97¢01%80 mmol) and tetrabutylammonium bromide (708 Pag/ @5 206/024256
mmol) were dissolved in 50 mL of 1,2-dichloroethane, then 50 mL of a
50% (w/w) agqueous sodium hydroxide solution was added quickly and

was S““i?? PR RFaR C§§ Tretégr thspre thafelvio reyccarenddiian 250 milnel with ethyl
acetate, 3ng vishtdrodtivare ancdSTMthobEAM: (whthaotiumeny e SUMISRm sulfat,

filtered, wageelgaith, Adteb Skl @Qﬁly@ﬂﬁlsﬁigarﬂ'ﬂc%alo gﬁ P W%}I\/ cetaethgexan s

adie Ixtur t yl ethet, washed with water an
i dnj 5%%%&18?%%50\%}? gxc\)l |umg ate and ﬂéotjﬁf: ﬁf%’ﬂgg\l’f;ﬁ%) [t fe 1984
purlfled by flash column chromatography (silica, ethylacetate/hexanes) to
Exampia] rd the title compound. 'H NMR (600 MHz, CDC13) S 7.26-7.35 (m,
. 5F;?'451456(m 21- 1) 372382(m 4H); 20 3.67-3.71 (m, IM; 3.58-3.64

Enantlogme(u"{‘)e

Step I: Charg G2 }%)[ QRVIRX m@it&b{é' -1, 4 dioxane (1 77 g, 8 48 mmol)
902 mg, ox nd grp f lute ethanol. A three-way
sto 0%@[,%[6(1"‘ Wit %rgrh d?:)‘lzgnﬁ If%(ﬁ’l PR AV BRI
bromide, gf@%k%ﬁ%?@\?&p%%éas adbaér? fileef Wt ishiorogbmeakmbinstintds0%

(w/w) a%ﬁ@érﬂﬂ@hwmgeﬁemw hesedicdrpighly Hetnbduieonvas filtesed 50 °C. After
I8 h, an HamighlCelie anigz-aRRESHRLacla aff M&Zﬁbﬂﬁfﬁgéﬁﬂﬁwmggpﬁhtﬁn was
sadea. ARPUGHEMEH Lonlt WPS LhRIAe AN B s R 2 TR Vi it

g mmo tl’le%%g amlne mmo

in it e Srsihhe Vi oﬁaaet&wml@d@@emeﬂw edifony eperiteeds The
residue viag gupifiplyilash sdded tyrsyringerandsthe. sohytiosavds stirgddaff@a the tite
compoumifHEBIAL 00 X0H7 EDsnjusionovassdikieshin. sichiky amethanewashgdam,

3.67-3.7WR 1. HGds %@?ﬂhﬁﬁ%%%g'ﬁ}{eﬁﬁy% extracted with dichloromethane

(2x). The combined organic Iayers were washed with saturated aquoues
Step 2: sodiurpdaisarkmnate dx 1o eRyarad aver SOdlum sulfate and
concenfraied EStx%g%ﬁ%a(s%@aélc% d|o§an 320, égb%q}énz ﬁonﬁ‘tﬁoge a7

mm%el was S

8.48 Sodium hydndﬂ% 89
& 845 mRpRY ety é‘”E’éR/FP}&ﬁabé‘?JB‘I%FWB‘ cAﬁe@mwwwe@ﬁawd witha
hydrogerhatepicas afisee t8herflgs Qe thofd)kin® avhpofaRNind Wwas-fdide eidichydrogen

(4x) and syiagenddftae B@W%ﬂ@)m@h(z Rt diRXAR- ﬁr%l@&‘%ﬁ?é!ﬁgh Celite and

concentriRQIRARRSY d@@qtg _ Ao e PIIQB&I mol) in 2 mL of DMF was added by
syring he mlx% Was heatec 't0.70 C. After 2 h the mixture was

coole 80%.“1% & S ehareeh Bilbi{aH i rtiensr-drercthamehEd twng 0.973
mmol), twatékm HORBFiE. Ihhreineddl oved sddifidickioiatethnd toncenitdted (P
Methanesei$iaiyectiaddp @ ifigc] by flasionaldmiaded8y\Wangd Aid0Q2288ion was stn‘red for 30
minutes zﬁ’QWJCJS@Q%Q%%@dﬁﬂ&?"ﬂ%ﬂf&mﬂ&ﬂ%@c%%}S}hdy\l%&e{ﬂ%xa%g?ﬂc' agueous

fford the title,c d. LRMS _(APCI) cale
layer was ex%'acte wit dlcgprgmeglane F '\4 T(he conibined organic layers were washed with saturated

aquoues sodium bicarbonate (2x) and brine, then dried over sodium sulfate and concentrated to afford
(2R)-1,4-dioxan-2-ylmethyl methanesulfonate.

Sodium hydride (29 mg, 0.74 mmol) was suspended in 2 mL of N,N-dimethylformamide
(DMF) and cooled to 0 °C. A solution of benzyl methylcarbamate (81 mg, 0.49 mmol) in 2 mL of DMF
was added via syringe. After 20 minutes, a solution of (2R)-1,4-dioxan-2-ylmethyl methanesulfonate
(191 mg, 0.97 mmol) in 2 mL of DMF was added by syringe and the mixture was heated to 70 °C. After
2 h the mixture was cooled to ambient temperature, then diluted in diethyl ether, washed with water and

brine, then dried over sodium sulfate and concentrated. The residue was purified by flash column
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(C14H20NO4) [M+H]+, 266.1; found, 266.2. Analysis of benzyl
[(2S)-1,4-dioxan-2-ylmethyllmethylcarbamate by analytical HPLC [TR:
10.85 min 5 (analytical chiral HPLC, AD column, 0.46 cm x 25 cm id, 15%
Weahefatstheptane, isocratic, flow rate = 0.75 mL/min)] an8@EBRjeetiIOR256
with Enantiomer A from Example 12 allowed for the following assignment
chro tof stereochemistry for the separated enantiomers of Example 12, Step 2.
1ma }(6 T@Eﬁ%{ﬁ‘ﬁ@ﬁi‘é{leﬁ? Efé‘?’fi?}p the title compound. LRMS (APCI) cale’d for
(C’4H2°W@M*M@@¢anﬂéﬁ@qmethylcarbamate O OuN,~F,0 O
Enantiomer B 15 benzyl [(2S)-1,4-dioxan-2-ylmethyllmethylcarbamate
Analysisotdemale (39 Ot-tox Q- HNrRiOnletty®cNbamate by analytmal HPL.C [tg: 10.85 min
(analyticdhl- ml)ﬁ;?ﬁ@'MIM%%x& !}'2@"'8}!%' N‘F’ héoﬁt in%&/l}eptane isocratic, flow rate =

Z | OXQ: 20 ben 4 5|cyclo
0.75 mL}}lﬂ?xyj;/%n co_}x% é Sl Ogn?&bor!ﬁlﬁro ample 12 allowed for the following

ass‘g“m‘?{l‘(%F EIﬁT‘E)‘?E}%%% @H%eﬁqz@meéwemm@g Example 12, Step 2.
1,2-b]pyridin-7-yl)-N-[(2R)1,4-dioxan-2- ylmethyl]-N-methylsulfamide
©\(29 500'3 li 1 mimol), 1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-

fé (0.692 g, 3.33 mmol), Pd2(dba)3 (0.051 g, 0.056 annul),
PBF4 (0.032 g, 0.11 mmol) and potassium fluoride (0.212 g, 3.66
Enantlomﬂl) were combined in a dry tube. 5 mL dry DMF was 25 added and
benzyl [E28pn Wasokabllgthibronphethoisationdor five minutes. The tube was
sealed and heated in the Biotage Initiator series microwave to 135C for
Qﬁ;minptﬁg solution was diluted with ethyl acetate and washed with
rated Sadiugn bicarbonate, water, and brine. The organic layer was
dried with magnesium sulfate, filtered, concentrated in vacuo, and purified
Enantio ica chromatography (0-100% ethyl acetate/hexanes gradient
‘ﬁ"idd?é’x fme Igi O&dlf: romethane gradient) to afford the crude
ompound he cruge materia 9\73% crystallized from a mixture of 10
Examplgnggqethanol 40 mL. dichloromethane, and 70 mL hexanes to afford the
title compound. 'H NMR (600 MHz, D6-DMSO) 8 10.52 (s, 1H); 9.20 (d,
IH); 8.55 (d, 1H); 8,45 (s, 1H); 8.13 (sufkHE£95 (d_1H); 7.75 (d, 1H); 7.55
(d. 1H); 7.32 (d, gﬂ Y722 (d, 3H), 2-88 (% 3&{ X360 (m, 2H):
3.58-3.54 (m, 111)¥354359(m,

benzyl {

N-[(ZR)-1,4-dioxan-2-ylmethyl]-N-methyl-N'-[3- ~(1-methyl-1H-pyrazol-4-y)-5-0x0-5H-
benzol4.51cycloheptall.2-blpyridin-7-yilsulfamide (Compound 13)

N'- (3—ch10r0~5~0x0—5H-benzo[4,5]cycl0hepta[I,2—b]pyr1dm— T-yD)-N-[(2R)} ,4-dioxan-2-
yhmethylj-N-methylsulfamide (0.500 g, 1.11 mmol), 1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yD-1H-pyrazole (0.692 g, 3.33 mmol), Pd,(dba)s (0.051 £, 0.056 mmol), (tBu;)PBF, (0.032 g, 0.11
mmol) and potassium fluoride (0.212 g, 3.66 mmol) were combined in a dry tube. 5 mL dry DMF was
added and argon was bubbled through the solution for five minutes. The tube was sealed and heated in

the Biotage Initiator series microwave to 135°C for 20 minutes. The solution was diluted with ethyl
acetate and washed with saturated sodium bicarbonate, water, and brine. The organic layer was dried
with magnesium sulfate, filtered, concentrated in vacuo, and purified by silica chromatography (0-100%
ethyl acetate/hexanes gradient followed by 0-10% methanol/dichloromethane gradient) to afford the crude
compound. The crude material was crystallized from a mixture of 10 mL methanol, 40 mL
dichloromethane, and 70 ml hexanes to afford the title compound. 'H NMR (600 MHz, D°-DMSO0) &
10.52 (s, 1H); 9.20 (d, 1H); 8.55 (d, 1H); 8.45 (s, 1H); 8.13 (s, 1H); 7.95 (d, 1H); 7.75 (d, 1H); 7.55 (4,
1H); 7.32 (d, 1H); 7.22 (d, 1H); 3.88 (s, 3H); 3.64-3.60 (m, 2H); 3.58-3.54 (m, 1H); 3.54-3.50 (m, 1H);
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WO 2007/002258 PCT/US2006/024256 3.44-3.40 (m, 1H); 3.38-3.34 (m,
1H); 3.14-3.10 (m, 3M; 2.77 (s, 3H). LRMS (APCI) calc'd for
(C24H26N505S) [M+H]+, 496.2; found, 496.2. N N~ N, ,N it 1~0~.110 O
WD 2007/002258 PCTAIS2006/024256
N-[(25)-1,4-dioxan-2-yImethyll-N-methyl-N-[3-(1-methyl-IH-pyrazol-4-yl)-5-
3443 4§xo-5H benzcg4,5hc%clohepta 1,2-blpyridin-7-yllsulfamide (Compound
4434048 RS p At B SRy thE hiO ceddrn: HEEEHI5EY. BREGMAPIES dR drfd:
(Culh NGRS HMSdbstitfmidduen A6[£2,5')-1,4-dioxan"2-yl ethy'] ; et hylca bamate
a (Enantiomer B from Example 12, Step 1) for benzyl
[(2R)-1,4-dioxan-2-yljjethyllmethylcarbamate in Example 12, Step 2. 10

- 1,4-d&9xan-2-3ﬂ,me5§yl]

1 H-pyrazol-4;9)-5-0x0:5H-
benzo[4,5]cyclohepta[1,2{b]p) sulfdreid Zéu%emic mixture
(Compound 13RS) was prepe

dsig the proc e described in
n_%ilSA, but substituting racemic benzyl [1,4-dioxan-2 15

Example 2?5%-?4 &
et O AT PUEN A -3t pyrazol 4130 5-oxo-SH-
benzol4,plspalofoptaf bfipy rifimathiysifutiig Grivemomte TASE xampbeatdl uSig e pbeiure
describe¢ freitiomiesic Tem ponenissaf:thisiigeemmie mixiure- ab1he J0stant SRMROHIH, mate
(EnantioMer 8 seRarASIOY-Re: P i ug: ghe racemic Compo % .
BxompiclRS{0,083 g)gwas e e
dichloromethane. Material was resolved on chiral OD column (70% 20
isopropanol/heptane) to afford 0.030 g enantiomer A (Compound 13) [tR:
12.8 min (analytical ciiral HPLC, OD column, 0.46 cm x 25 cm cm id,
60% isopropanol/hé{tafhe, isocratic, flowaatef\\f 0.75 mL/min)] and 0.026
g enantiomer B (Compoupg R:.15-830in n%lytical chiral HPLC,
OD column, 0.46 cm x 2§

{3dpropanalheptane, isocratic,
flow rate = 0.75 mL/min)]. NZ 7100225 T/1JS2006/024256

Examl‘}\.l@l11,4’&90&Q-ﬁ%éih'-wn?e@h%wu{3-(1-methyl-1H-pyrazol4~y1)~5-oxo-SH-

benzo[4,5]cycloheptaf1,2-L]pyridin-7-yllsulfamide racemic mixture (Compound 13RS} was prepared

using the procedure described in Examples 12 and 13A, but substituting racemic benzyl [1,4-dioxan-2-
ylmethyl]methylcarbamate for benzyl [(2R)-1,4-dioxan-2-ylmethyljrethylcarbamate in Example 12,
Step 2.

The enantiomeric components of this racemic mixture of the instant compound were
separated by the following procedure: The racemic Compound 12RS (0.083 g£) was dissolved in a mixture
of 2 ml. methano] and 18 mL dichloromethane. Material was resolved on chiral OD column (70%
isopropanol/heptane) to afford 0.030 g enantiomer A (Compound 13) [tg: 12.8 min (analytical chiral
HPLC, OD column, 0.46 cm x 25 cm cm id, 60% isopropanol/heptane, isocratic, flow rate = 0.75
mL/min}} and 0.026 g enantiomer B (Compound 138)  [1r: 15.8 min (analytical chiral HPL.C, OD
columm, 0.46 cm x 25 cm cm id, 60% isopropanol/heptane, isocratic, flow rate = 0.75 ml/min)],
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N
N-methyl-N-[3-(1-methyl-IH-pyrazol-4-yl)-5-ox0-5H-benzo[4,5]cyclohepta[
1,2-b]pyridin-7-yl]-N- 5 (tetrahvdrofuran-3-vfsulfamide (Compound 14)
wStepoindeamethyl-N-(tetradrofuran-3-yl)sulfamide A flask waspehaggaminithhse
IV-tert-butoxycarbonyl-N-[4-(dimethylazaniumylidene)-1,4-
Exampl PMdropyrldln 1-ylsulfonyllazanide (2.19 g, 7.27 n mol),
PRI- -methyltetrahydrofuran-3-aminium chloride 10 (1.00 g, 7.27 mmol) and
triethyl amine (1.01 mL, 7.27 mmol) in 10 mL of CH2CI2. After 2 h, the
solution was concentrated in vacuo and purffiled,by flash column
chromatography (10-460% EtOAE/hexaljes)itoNafford tert-butyl
([methy](tetrahydrofN b % y@ca@ate. tert-butyl
{[methyl(tetrahydrofuran-3 [,/I)a Sulonyl}car ate (1.47 g, 5.23
mmol) was dissolved in 70 ot 2C12 and 45 mL of trifluoroacetic

N—mthyamotaéﬁt%emm p%;;éu&u@{w%so&gwmgggép AGHO é]{grm teddggl & ﬁ, e] d’"

aqueous 03 a

Step 1: compouﬂ@mti NM&&QQQOMWB QM&@,Q@ 5 4.25- 4.31 (m 1H) 3 79- 3 84
(m, 1?5558366 in, 2H %473 52 (in, 11-1); 2.56 (s, 3H), 2.04-2.10

(m. IHS: TEA T %??}rﬁ ms% eg butaég arbonyl {4 (dlmethylazamumyhdene)-l 4-
d:hydropwd(@ m]apg@y%aglldﬂ%h%g{z %]é%@hébfg{@@%ﬁ@ﬁﬁ%? =Momigth yhiNride
(1.00 g, LgBRnab wehiydtbfusaind (Y s uifariitienand) in 10 mL of CILCL. After 2 h, the solution
was concBhd@téﬁ’ﬂﬂﬁ@cﬁo%@ﬁHﬂé@@?%@l@Wﬂﬂ&%ra hy (10-100% EtOAc/hexanes) to

" ﬁg%fg% R1 t tr rofu an- 3 yl)sulfarmde
affos terkl?ﬁjgrécg)ﬁmoﬂl??zfc":lfql loro-513- enzo[yi) cyclo ep}){i |d|n 5-one (665 mg.
rert-butyl{ g‘}"% AR r}éﬁf-‘@%@& &aé%évmgwgs ggsolved in

70 L offyiAsH; 7nd géd_’gb}g‘ mmgachg_acmmmiﬂ B-dissetimdadyls @Bcentrated in vacuo,
diluted inb0{eliph %ﬂ%@&ﬂhﬂﬁ&){wﬁlﬁb&ﬂﬁ MM({%K& %&%Q@MI)TW

solution @&%&%%MF&&%P%%%%%%%?&E&#OQ \ﬁlefﬁ o V@lﬁy é %—d?) §4.25-

hic on was purged was C
431 (m, o% EreA ltiat %b%ﬁ%d%ﬁ?&;wmel%lagéﬁsr&fwﬁﬁﬁu%@ém LH;
1.81-1.88¢He ¥aiction mlxture was heated to 95C and stirred under argon. After
2h, the mixture was cooled to ambient temperature, diluted in ethyl
Step2:  acetat¥;(rabledSwitie-SAtheateld AlyyeiobepNEL2GOIand byine/ then dretr ) -
over N%%@@W%l%ﬁ%@%%@ﬁ@&%mﬁe&aﬁdﬁbm#%ﬂﬁﬂaﬁpta{1 2-

7-bromo- é@hip@@'{ﬂ-b&ﬂ?hl]’%ﬁ%@@@dﬂb{i Wﬁ@ld@)@d@ﬁﬁ@l(&, 1BID n&ﬁ?} (ekriddehy1-N-
(tetrahydiB DAL ﬁbﬂﬁflﬁﬂd@.ﬁlﬂ@z G/ Rukdn) L)y dbd ddnd i Yio {5 919'7!11111&3&4 5.

is(dinhe 3.4 3H);
e I R
6. 19“!“10(‘&%1% ﬁ\‘i%b f’ﬁ%ﬁﬂ]’#gﬁ?@‘i rﬁ%ﬂwwgecésﬁﬁawe@ﬁ@mmh 30
ml. of drydiexaissol sddn BasighbledshBnightbthahoitd foeth yisulfoxiTecanddeasaliugste was

heated to eﬂ&iancchif&hlﬂﬁ’d&a@mrm@Jﬁet}@ktmau@admaa&e?égm tedlParure, diluted

111 (&l a G Iﬂ rli)lg ug ﬂo 42 O over
yt m%@%g%%(ggg/%%%%% ?a% 4 Wf% BB%égyou et press%2 ko ARogiuton

was concenAIh SMEPUA Ry 2 8*‘3’3ﬁﬂﬁﬁﬁ‘l‘aﬁﬂoé‘ﬁ&ﬁﬁ?ﬁ%ﬁsé%ﬂmﬂ?@ﬁ&’h?mm) to afford
the title componnd. "H NMR (600 MHz, DMSO-d6) 8 10.59 (s, 1H); 8.97 (d, 1H); 8.50 (d, 1H); 7.95 (d,

1H); 7.79 (d, 1H); 7.54 (dd, 13); 7.40 (4, 1H); 7.22 (d, 1H); 4.47-4.53 (m, 1H); 3.75-3.80 (m, 1H); 3.42-

3.53 (m, 3H); 2.67 (s, 3H); 1.93-2.00 (m, 1H); 1.50-1.72 (m, 1H);.LRMS (APCI) calc'd for

(CioHysCINGO4S) [M+H]+, 420.1; found, 420.1.
The racemic mixture was dissolved in 5 mg/mL of 5:1 methanol/dimethylsulfoxide and resolved on via
chiral HPLC (Chiracel OJ-H column, 21 mm x 250 num, 40% methanol/supercritical carbon dioxide, flow

-42 -



10

15

20

25

30

35

Step 3:
N-methyl-N-[3-(1-methyl-IH-pyrazol-4-yl)-5-oxo-SH-benzo[4,5]cyclohepta[
1,2 5 b]pyridin-7-yl]-N-(f 3R } -tetrahydrofuran-3-yl)sulfamide and
WQ-PHEHHOIIE[3-(1-methyl- PCT/US2006/024256
iH -pyrazol-4-yl)-5-oxo-5H-benzo[4,5]cyclohepta[1,2-b]pyridin-7-yl]-N-([3S}-
rate = 5 hvdrofuran- ?Hyl)sulfamlde The separated enantiomers were carried
5‘?’(‘5’ ARSI PresiHe o tiertentubeier deteritfels foiE nantiomiens:. B (t,

=7.9 nmlb

St N'-(3-chloro-5- oxo -SH-benzo[4,5]cyclohepta[1,2-b]pyridin-7-yl)-N-methyl-

SR\ (tet 6‘&9’ -3 %ﬁ%&ﬁw@%ﬂaﬂmeﬁ@mf@ @ﬁ@o@r} 61y Intepei)] 2-
1-meth ,f;g KA Prafags gywm{é {(1-methyl-

(0.069 o vﬁbu; : i%zt’ { H’é?ﬁ)’d&B Nﬁéﬁ&sb

0O e:; gwgg ﬁ%}ggr@ 2QIASS | U2 Tndo8 mmot
descmb@bfﬁbﬁt&éﬁﬂ@eény tube. 1.0 mi- dg%ﬁ&%?évg{?g%da% ?jnargo Wk §e e is
bubbl r h the s on far fi ute The tube 15 was sealed and
(teteah ‘;1 i%Iezlqm aﬁéd%g]gﬁ )in%?é%?nszét ésYC GSASRIAl e BIR S R AR msthybN-
Y ERRTRES HsRlepn B e en B 0P Thit @ifynmebatenathil WK withmethyl-

1,3,2- dl‘%‘éﬁ?r‘&l@d?-sﬁljiiﬁrpknwﬁbdhm@ gm%ongam),@tayﬂﬁ\was}mle@u 003 mmon,
<fBua>PBﬂ£m@m mmiaf@olf'm@dsamﬁmﬁ&%m O&gm@%%gxbﬁe%%% dry
ube. 1.¢ OSRRY,, 0 gr?%;to trl tr%l‘ dient,
) o @Qd]“g% \ﬁm i ﬁ?b&ﬁﬁéﬂfwfwé Rities The tube

was Sealed 95]0 gtlc acid mOdIer to e Cru eco

ateriat wal pat é%fﬁ%}tﬁm%éﬂa%ﬂﬁwgamﬁw POGIEetenARinutes. The
solution H&é%@%&mmmnw@n@m mwmmummﬂmmb@aﬂc layer
was driegjreitlientjnchieniaotate diraate balcwasaliss Olad, inapnimal &l

chromat BRBTRIIEIOIAMAIERNG AP DSXANGANIS, %Qr%sé’et&*c“;}"l ﬁ@fﬂg‘“og ord the

crude co! SH”e Prec |tate as filtered to affo compoun
o MR R B

acemte/hgxi@wraﬂq)n fc@s\l(gi by ;20% mogechaspldizhBRofoeihdM)grdB R X ATHHY #e22naterial

was dissqiyed H)mhi@14.38 frhiv]/3i88uerdtinS A4 13:8Qdi MeddAidd AR - R atmn

occurred 3@@'}31&@{8 {2 %ﬁe@éd)m]a@c}azagg c(gﬂrp&m Li@ %’%%@é\%he M&S@ 2) 55 (s,

4 466.2
;o 20 R RGN %%5 s g e e
(d, 1), %%%%[&f%]éféréﬁéé{a[i 6]%%&@%7 T4 B rah B R PahS3-g) Silfarreigles,
3H); 1.937 0 ire j&ked.of6intp the 13HOVRNISC G eastay RIQQYIth M@ [eramig)+ 466.2;

found, 48@ixture from Step 2. 30 The following compounds were made according

to the hods described aboyve erC| unavallable
el fgg%cﬁlg?{oﬁ%oes erg\f] e%(—:"og1 g}ﬂ 5’ REHREF ShmEr e that

b 4 S;h azo
enzo] %&% i Eleniie - N AP OrH- RO B0 e A@pared using the

above procedure starting with the racemic mixture from Step 2.

The following compounds were made according to the methods described above. Commercially

unavailable 1-H-pyrazole-4-boronic esters were prépared in a manner similar to that described in

Example 12.
Table 3

H
R’ Q N~
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N N-(5-ox0-3-pyridin-4-yl-5H- calc'd 378.1

benzo[4,5]cyclohepta[l,2-b]pyridin-7- (M+H)+; yl)methanesulfonamide
wioand/ 868k 16 (M+H)+ H N-[5-0x0-3-(1H-pyrazol-3-yl)-5H- pate0s360/324256

N,N benzo[4,5]cyclohepta[l,2-b]pyridin-7- (M+H)+;

-5- ca

Comp. #Imethanesylfonamide found 367.1 (M+H)+ 17 ni
15 N-[Rpexq:-3-(1,3-thiazol-4-y ('gj%-oc_ Ic'd.384,0 S MS (M+1)
benjzo[4,8]cyclohepta[l,2- %Pg(ll THYE Ymethanesul
P bycydhEbtdTT 2 Byag
18 (M+H)+ N{Bribimaio A1)

ledhiRaz0

fou

0x0-5H-behzo[4,5]cyclohepta[l,2- 381.1 N ( M)+
16 b]pyrﬁjin-7-y1]methanesuIffﬁfﬁécmdé{mbj)ﬁzdmmN&O.? (M+tki)h 358A
H -[aqoxo-:s-(1H-pyrazohw%ﬂgéiqysbm@@wmmm—?- (M+H)+;
ben 5 ycIohepta[l,Z-BﬂWf‘ fReuifRraRgde * ylimethanesuffendatide
found 366.7 X (M+H)+ 19 N-(3-{ 1-[2-(dimethylamino)ethyl]-1{¥ &t d
17" 438,25+ pyrazol-4-yl}-5-0xs SkbenzoiBhiMa i N calcd 384.0
cycqt’lg;t[ 1,2-b]pyridin-7-bfoesid. BT BNy I thanrsuifonamidg).3 TFA
or 3HCI +H)+ 20 ,--\ O Kisipresyiiemhisin-4-y1-2-oxoethiint abd o
1 4941 O N 1H-pyrazol-4yll-5:0x0:SH- (M+H)+: N (Mt
benz§[4,5]cyclohepta[1,Z-ﬁé&yEJ@%@HYE?@W rs- calo'd
y clohe 2 ;
yL)fetfpnesulfonandde (Wisfidindy W Are: gﬂéﬁ@[ﬁ}glfonyl) Hiol-5-
calc 0 ox0-5H-benzo[4,5]cyclohepta[1,2- 470.1 HN b]pypdiass -
(M+H)+:s*yl}phenyl)methanesulfonamide found 470.1 (MaH)+
18A lf:li N-[5-0x0-3~(1H-pyrazol-4-yI)-SH- calc'd 367.1
N benzo[4,5]cycloheptal1,2-blpyridin-7- (M-+H)+,
\ ] vllmethanesulfonamide found 366.7
fﬂj (M+H)+
19 \ ) N-(3-{1-[2-(dimethylamino)ethyl}-1H-  calc'd 438.2
/N_’\_-_ /\_j’ai pyrazol-4-yl1}-5-oxo-5SH-benzo[4,5]- (M-+Hy+;
N\ _ cycloheptaf1,2-b)pyridin-7- found 437.7
N yhmethanesulfonamide, ITFA or 3HC] (M+H)y+
20 Vanm\ O N-{3-[1-(2-morpholin-4-yl-2-oxoethyl)- calc'd 494.1
O N“-<- Lﬁl 1H-pyrazol-4-y1]-5-0x0-5H- (M+H)+;
o/ N/j benzo[4,5]cycloheptal1,2-blpyridin-7-  found 493.6
\N/ yl}methanesuifonamide (M-+H)+
21 | N-(4-{7-[(methylsulfonyl)amino]-5- calc'd
O=§=O oxo-5H-benzo[4,5]cyclohepta[1,2-  470.1
HN blpyridin-3- (M+H)+;
yl}phenylymethanesulfonamide found 470.1
f (M+H)+
22 N-[3-(1-cyclopentyl-1H-pyrazol-4-  calc'd
Q yl)-5-0x0-5H- 435.1
N }%’ benzo[4,5}cyclohepta{ 1,2-b]pyridin- (M+H)+;
\N““‘ 7-ylJmethanesulfonamide found 435.1
” ‘ (M-+H)+
N-{3-[1-(3,3-dimethyl-2-oxobutyl)-  calcd
% 1H-pyrazol-4-y1}-5-0x0-5H- 485.2
o N/j benzof4,5]cyclohepta[1,2-b]pyridin-  (M+H)+;
. = 7-y1}methanesulfonamide found 465.2
N (M+H)+
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(M+H)+ la 1 22 N-[3-(1-cyclopentyl-1H-pyrazol-4- calc'd yl)-5-oxo-5H-
435.1 N benzo[4,5]cyclohepta[l,2-b]pyridin- (M+H)+; N\
7-yllmethanesulfonamide found 435.1 (M+H)+ 23

WQ-I8 @ Bsdimethyl-2-oxobutyl)- calc'd IH-pyrazol-4-yl]-5-oxe=5ids 4665024256

O benzo[4, 5]cyc|ohepta[1 2- b]pyr|d|n (|\/|+H)+ N N 7-yl
24 }meth + 44 WO 2007/002258

fifire2- calc'd NS &ty I-3-f
(X0-BH-+. fo I\ggiun'\g*]'"'
B&ﬂ%ﬁj Ve ade
VES RY - |me;hy| N- [3 1-
alN meth N

benzo[4,5]cye¢ioheptall,2 found 409.7 N -b]pyridin-7-yIJsquamide -

(M+H)+ 26 N-methyl-N-[3-(1- N N H methyl-IH-pyrazol-4-yl)- calc'd 382.1
Table 3N N- 5-0x0-SH- (M+H)+; , O benzo[4,5]cycloheptal[1,2

-bprrldln -7-yl]sulfamide found 382.1 (M+H)+ 26A\ 7-(5-methyl-l,|-dioxido

Structure

7- 531.2{M+H) [(methylsul egg
henzo[4,5]cyclohepta[1,2- gy;
0 Table

Comp. #

Name

25 N.N-dimethy} MS (VD
LV-dimethyl-N-[3-(1- '
methyl-1H-pyrazol4-yl)- calcd 410.1
5-0x0-5H- (M+H)+;
benzof4,5]cyclohepta[1,2 fi
-blpyridin-7-yljsulfamide ound 409.7
(M+H)+
26
N-methyl-N'-[3-(1- :
methyl-1H-pyrazol-4-yl)- caled 382.1
5-0x0-5H- (M+H)+;
benzo[4,5]cyclohepta[1,2 found 382
DlpyrdinTyljsulfamide o0 o2}
(M+ID+
26A 1 7-(5-meth loxi
-(5- yl-1,1-dioxido- .

Y 1,2,5-thiadiazolidin-2-y). CAicd 4221
3~(1-methyl-1H-pyrazol- (M+E)+;
4-y1)-5H- found

422,
benzo[4,5]cycloheptal1,2 . !
-blpyridin-S-one (M+H)-+
27
T(2.4- '
dimethoxybenzyl)amino}- calc'd 435.1
3-(3-thienyl)-SH- (M+H)+;
benzo[4,5]cycloheptal1,2 found 455.2
-blpyridin-5-one .
{(M-+H)+
28 i
‘7-amino-3-(1-methyl-1H- '
pyrazol4-yl)-SH- calc'd 303.1
benzo[4,5]cyclobepta[1,2  (M+H)+;
-b)pyridin-5-one, isolated
as free baso and 3HCI o0 2001
' salt (M+H)M+
29 Om
H e 7-I(2,4- '
N dimethoxybenzylamino]- calcd 439.2
\ 0 ﬁ 3-(1H-pyrazol-3-yD)-5H-  (M+H)H+;
- benzol4,5]cycloheptaf1,2 £
- i ¥ 4 .
8 0 OMe -blpyridin-5-one ound 439.2
N (M+H)+
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N calc'd 422.1 N\1 O ~'V 1,2,5-thiadiazolidin-2-yl) N_
3-(1-methyl-IH-pyrazol- (M+H)+; SO 4-yl)-5H found 422.1 O
benzo[4,5]cyclohepta[l,2 -b]pyridin-5-one (M+H)+ 27 OMe 7-[(2,4 5
weRbowh déhst dimethoxybenzyl)amino]- H 3-(3-thienyl)-5H- (MER G 60MB 4056
benzo[4,5]cyclohepta[l,2 found 455.2 -b]pyridin-5-one N _, (M+H)+ 28
7-amino-3-(1-methyl-IH- NN pyrazol-4-yl)-5H- calc'd 303.1 O NH 2

30 (M+H)+; z -b]pyridin-5-one, isolated found 30@midamfiele base and ?IHaCI
salt {\NI+H)+ 29 H OMe 7-[(2,4 NN, dlmetﬁ)@( WEhZyl)amino]- calc’
Hy & inoJ-3-(1- 433.2(M+H)
4392 Y|1 O N 3 (1H-pyrg oI j’!é }
benzbfAg clofjepta[l 2 -b] SIS ) ++-Bmnd
WO 2007 OO ? 820061 256 an} dAmeazale12 pIPYASEDE4-+H)
calc'd Nr aMino]-3-(1- 433.2(M-bhpy:Nim M- dndN~
methyl-IH-pyrazol-4-yl)- +; found 5H- benzo[4,5]cyclohepta[l,2
31 433.2(M+H) -b]pyridin-5-one +
7-{[(1-methyl-5-
') oxopyrrolidin-2- calc'd
H N yDmethyllamino}-3-(1- 414.2(M-+H)
= \ methyl-1H-pyrazol-4- o .
\ y1)-5H- ’
benzo[4,5}cyc]ohepta[l 414.10M+H)
- ~2-b]pyridin-5-one +
N-methyl-N'-[3-(1- .
methyl17L-pyrazol-d- calc'd 494.2
y1)-5-0x0-5H- (M+HM,
benzo[4,5)cycloheptafl  found 494.2
2-blpyridin-7-yl}-N- M
(tetrahydro-2H-pyran- (WD
33 2-yImethylsulfamide
N-[3-(1-methyl-1H- calc'd 452.1
pyrazol-4-yl)-5-oxo-
5H- (M+H)+;
benzo[4,5]cycloheptal]l found 452.2
2-b]pyridin-7-yl]-N'- M
(tetrahydrofuran-3- (D
24 yl)sulfamide
N“‘[3"‘(1’met.hyl‘1H- Ca]crd 452.1
pyrazol-4-yl)-5-o0xo-
5H- M+H)+;
benzof4,5]cycloheptafl found 452.2
2-b]pyridin-7- M
yvl]morpholine-4- (MEED
sulfonamide
Example 15
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31 7-{ [(1-methyl-5- NO oxopyrrolidin-2- calc'd <ON N

yl)methyllJamino}-3-(1- 414.2(M+11) methvl-IH-pvrazolL4- +; found yl)-5H

N \ benzo[4,5]cyclohepta[l 414.1(M+H) ,2-b]pyridin-5-one + 32

wid-methbytaki-[3-(1 ca Ic'd 494,2 methyl-IH-pyrazol-4 yI)-5-oxqréHU§M¢47¢)m56
N o _- 0 benzo[4,5]cyclohepta[l found 494.2 N~\O0 2-b]pyr{glr(ll-%yl]-rl?l-I |
M+H)+ /. (tetrah dr an- 2-ylmethyl)sulfamide 33 N-[3-(] -methyl-
C’Hﬁe‘;ﬁ;ﬁ;ﬁgﬁ e Erantia 3%5"!“151W%1%\mewmﬂ N1Op

benzo[4, 51cyclonepta[| found452:2-\-b-0-2-b1pyridin-7--

Method @etrahydrofuran-3- N yl)sulfamide 34 N [3 (I methyl-IH calc"d 452.1 0

N-1 N\ ' O benzo[4,5Jcycloheptall
SR PN Q@%’*‘f%_‘*&?‘“ UGNt e & 0

mmol), 1&0})1‘?%%1’)9%%1 8@ %30 mimol}, sz 3)3 (1.5 mg, 0.0015 mmol), BINAP (3.0 mg,
0.0045 mmol), and sodium fert-butoxide (0.043 g, 0.45 mmol) were added to a dry flask through which

argon was purged. 3.0 mlL dry dioxane was added and argon was bubbled through the solution for 5

minutes. The reaction was stirred and heated to 105°C. After 12 hours, the reaction mixture was poured

into 100 ml ethyl acetate, 100 mL water, and 25 mL saturated ammonium chloride. The organic layer
was separated, dried with magnesium sulfate, filtered, concentrated, and purified by reverse phase HPLC

(20-100% acetoniirile/water gradient, 0.1% trifluoroacetic acid modifier) to afford the title compound.

Method B:
N—(3-chloro—5-0x0~5H—benzo[4,5]cyclohepta[1,Q»b]pyridin—’i«yl)methanesulfonamide (0.100 g, 0.30
mmol}, Pdy(dba); (6 mg, 0.006 mmol), rac-BINAP (11 mg, 0.018 mmol}, and cesium carbonate (0.490 g,
1.50 mmol}) combined mixed in a dry tube. Isopropylpiperazine (0.170 mL., 1.20 mmol) and 0.70 mL of
dry dimethylformamide were added and the tube was sealed. The reaction contents were heated in the
Biotage Initiator series microwave at 180°C for 15 minutes. The reaction contents were partially
concentrated and purified by reverse phase HPLC (10-100% acetonitrile/water gradient, 0.1%

trifluorvacetic acid modifier) to afford the title compound.

"H NMR (600 MHz, CD;0D) 6 8.64 (d, 1H); 8.18 (s, 1H); 7.96 (d, 1H); 7.68 (¢, 15); 7.60 (dd, 1H); 7.20
(d, 1H); 7.18 (d, 1H); 3.45 (m, 4H); 3.04 (s, 3H); 2.78 (m, SH); 1.14 (d, 6H). LRMS (APCI) calculated
for CppHz7N4O5S [M+H]+, 427.2; found 427.2.

The following compounds were made as illustrated above. Additional synthetic modifications were

employed in the preparation of some of the compounds.

Table 4
Comp. #  Structure Name MS (M+1)
36 /4 3-(4-isopropylpiperazin-1-yl)-7-  calc'd
N rhenyl-5H- 410.2
/\ O : benzo[4,5]cyclohepta{1,2- {(M+H)+;
K,N * blpyridin-5-one found
= 410.2
Q / (M+H)+
N
37 O’\ N-(3-morpholin-4-yl-5-oxo-SH-  calc'd 386.1
k/ o o H o benzo[4,5)cyclohepta[1,2- (M+H)+;
- blpyridin-7- found 386.1
yhmethanesulfonamide (M+H)+
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N-( 35 -46 WO 2007/002258 PCT/US2006/024256
N-[3-(4-isopropylpiperazin-l-yl)-5-oxo-SH-benzo[4,5]cyclohepta|
1,2-b]pyridin-7 v_I] methanesulfonamide Method A: 5
WRABERIBYS-5-0x0-5H-benzo[4,5]cyclohepta[1,2-b]pyridin-7-yiimetimneslisc
onamide (0.050 g, 0.15 mmol), isopropylpiperazin (0.038 g, 0.30 mmol),
18 Pd2(dba)3,(1.5 mg, O 0015 r;qmol) BINAP 3 0 m%‘ge .0045 mmol), and

sodj Noutoxidd (0.043 98745 mmol) w nzi[é TEJO" gxéflask calc'd 392.1
clohepta & (M+H)+;
ed and

uré’ed 30mL§ found 392.1

g the solution foy; gm@lggﬁﬁo;l;migactlon WaR g1y

thro hici

19 stirred and-heated

105C. After 12 hour e re ction mrxture was d 208,
po 0 thy I\a@;a’fate 100 h 2
ammarium hIor}r geﬂj‘n@layer w yglrre%p %;1%5{ T
N found 398.2
magnesium sSpyfat Bred concentrated,y@ﬂ@mgﬁa}ggogyn@gerse phas(e\,l +H)+

modffietytdafford the title cotegund Meg TN py“ n-s-ylanino)-  cale'd 393.1

lojie a{l 2 H)+;
N- (m Q C
oS

40 HPLC_(204100% acietonltrllq[yvater gradie §) 1% Of rifluor oacetrc acid

[@]@yclohep@;‘rgﬁglpyn fhethane 4393 1
onamide (O. Finol), Pd2(dba)3llﬁxmgn&@%mm@)|) (M+H)+
rac-BINAP (11 mg, 0.018 mmol), and cesium carbonate (0.490 g, 1.50

Example dfmol) combined mixed in a dry tube. Isopropylpiperazine (0.170 mL, 1.20

N-(3-chidRBehARg- QeKQ) 1oy direthyliormami ezwer added agd the tube
was 5?%!;91%0 ea onten s were ‘Initiator
s series mlcrowave a 1%%5?8?{#%’1@5@3% PR rREweramol) was
dissolved in, 201l Qﬁdébﬂleélﬂr%{ré@waﬁ ang i @fsyyrevasei b alithtRyCefEOADAMA2 mL,

4.1 mommmmﬂgmmwo%miﬁéﬁ%&?gmﬁ e ef) o @f%)wr mmol)
and I-hy -6 0TRALURNGRE IR 7% ») € 1 irre
sl el S0 R 0 1 RN o e
5p ém()m q‘%ﬁ n_l_%& E;am@ ) p gﬂeﬂb@w acetate
and 100 g8 e Waeemmae@erwww@wvm @R Bk The organic
10 layer wasfisfienirsy dtvh pabindswetemeie dttbestsaiecha oy end\slaiions) ayohstic:
chromatogRpifigalionws m@;lieac&mgméx%éé %&%ﬁﬁg@@%‘i‘éﬁ’%t Qme °§%thf 'H NMR (600
o %585}3%% R
@ 173 RS s A sr HWWWHW@-‘@M fouRGHNOINALON+H]+,
329.1; founi 329 -

Example 17

15

OMe

MeO

N-(2,4—dimethoxybenzy1)—N~(5~exo—3-phenyl—SHwbenon,Sjcyclohepta[1,2—b}pyridin—7-
yDethylenesulfonamide.

20 A flask was charged with compound 12 (194 mg, 0.434 mmol} and § mL of CH,Cl; and
cooled to 0 °C. N-methylmorpholine (0.19 mL, 1.74 mmol) and 2-chloroethanesulfonyl chloride (90 pL,
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37 O 1 N-(3-morpholin-4-yl-5-0x0-5H calc'd 386.1 ON O H/
benzo[4,5]cyclohepta[l,2- (M+H)+; S b]pyridin-7- found 386.1/00
yl)methanesulfonamide (M+H)+ N -47 WO 2007/002258
WP 2PT82%5061024256 38 ~N 0 N-S / N-(3-anilino-5-oxo-5HPEAIE 82 @8R M 256
benzo[4 5]cyclohepta[1,2- (M+H)+; /00 b]pyridin-7- found 392.1 N
0.87 [)methanesulfonamide (M+H)+ 39 HO H/
¥ ge(‘af‘a% e%%‘}l JETeS ﬁﬁ)&tigﬂ% llayred tgggun & gpom temperature. After 18 h, the
solution Bk By [Mits [EiRfoh epshfidoviiht)-and tlpyribin-Ficfoome %980, Mhne solution
was conypmethanesubonamida-dy Hinm &n@%@tﬂ!n%lf -BréPye ftt‘bxcﬂ@x&?&b

gmdmns}?@'%%giﬁe]n&é\% %n%ﬂlbe%fk Lé: a9r?4 I@]f N, 18 8.10

yllmethanesu fona

(@ 1) %’ 3 cﬁ|6 ?%‘%Qos (b Hof i‘%?c%%hé 71“?%%&%#&7 JiB9 (d, 1); 7.19-7.25
(m, 2H); iy ﬁ{g%g&@m,@@ 1H); 6.30 (app d, 1H); 6.21 (d, 1H); 6.00 (d, 1H); 4.86 (5, 2H); 3.72 (s,
3H); 3.65 tarsiinoiRs8aurEH henz efdSlmsiobepall 2rolpwddingRsenada. 70 g,

2.7 mmol) was 5 dissolved in 20 mL of dry dichloromethane and 5 mL of
Exampled§, acetonitrile. Methoxyacetic acid (0.32 mL, 4.1 mmol),

N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (EDCI)

(0.79 g, 4.1 mmol)=anth1-hydroxybenzottiazole hydrate (HOBt) (0.55 g,

4.1 mmol) were added gind the sofytion was siirred_at ambient

temperature. After ) he rdlaction sq regﬁpoured into 300 mL
of ethyl acetate and 100 L o s rga({;hbdayer was separated
and washed with 100 mL"® ganic 10 layer was separated,
dried with magnesium sulfate, f| ered, concentrated and purified by flash

column chromatography (O 100%pethyl acetate/hexanes gradient) to
afford the title compound "H NI fR (600 MHz, CDCI3) S 10.29 (s, 1H);

N-(5-0x05 St S & 4(. S: /7 (d, 1H); 7.40

(d, 1H); 7.20 ; “alculated

for C" Tza?ﬂ@é 1 w&%&gwm i3 odyds 5B e gl e BYNMR
(600 MHz, DMSO-d6) & 10.69 (s, 1H); 9.29 (257, 1H); 8.68 (d, 1H); 7.98 (d, 1H); 7.86-7.90 (m, 2H),

7.78 (d, 1H); 7.52-7.58 (m, 3H); 7.45-7.48 (m, 1H); 7.41 (d, 1H); 7.29 (d, 1H); 6.86 {dd, 1H); 6.20 (d,
1H); 6.06-6.10 (m, 1H). LRMS (APCI) calc’d for (CpH7N,0,8) [M-+H]}+, 389.1; found 389.1

Example 19

N-(5-ox0-3-phenyl-5H-benzo[4,5cycloheptal 1,2-bIpyridin-7-yD-2-pyrrolidin-1-ylethanesulfonamide.

Compound 42 (20.0 mg, 0.051 mmol) and pyrrolidine (13 ul., 0.15 mmoel) were
dissolved in 2 mL of MeOH and 1 mL of CH,Cl,. After 18 h, the solution was concentrated under a
stream of nitrogen and purified by purified by reverse phase HPLC (20-100% CH;CN/water with a 0.1%
TFA modifier) to afford the title compound 43. 'H NMR (600 MHz, CDCl,) & 9.13 (d, 1H); 8.74 (d, 1H);
7.92(d, 1H); 7.73 (dd, 1H}); 7.68-7.73 (m, 2H); 7.58 (d, 1H); 7.49-7.53 (m, 2H); 7.42-7.45 (m, 1H); 7.36
(d, 1H); 7.23 (d, 1H); 3.28-3.32 (m, 2H); 3.08-3.12 (m, 25); 2.60-2.65 (m, 4H); 1.88-1.94 (m, 4H).
LRMS (APCI) cale’d for (CogHpeN303S) [M-+HL,, 460.2; found 460.
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O00 rN41
N-(2,4-dimethoxybenzyl)-N-(5-o0x0-3-phenyl-SH-benzo[4,5]cyclohepta[1,2-
b]pyridin-7- yl)ethylenesulfonamide 20 A flask was charged with
wapmpoanesd 2 (194 mg, 0.434 mmol) and 8 mL of CH2CI2 ang-6¢o9lesiiiRHs6
C. N-methylmorpholine (0.19 mL, 1.74 mmol) and 2-chloroethanesulfonyl
chloride (90 p-L, -48 WO 2007/002258 PCTIUS2006/024256 0.87 mmaol)
Exampl¥¥gye added and the solution was allowed to warm to room temperature.
After 18 h, the solution was diluted with EtOAc, washed with water and
brine, then dried over Na}@§04. The solution was concentrated in vacua

and purified by flash coNmi chromq\;ography;(l\%l 0% EtOAc/hexanes
u 00 MHz, CDC13) 8

41 Nk@
) 7.89-762 (m, 214); 7.58 (dd, IH);
39 (d, 1H); 7.19-7.25 (m, 2H);

' dimethyg %1 mpmm}pﬁmx(@gu)ﬂagasmeﬁﬁﬁﬁ,d}o%ﬂih@p?ah@b iiR40 (d,

lamid Pes (s (OwppRurdd®m 3H): 3 65 (s, 3H). LRMS (APCI) calc'd for

(4(!;3ng@M?&;[M@?]ﬁg,m?hﬁﬁbﬁ?@n@%@;&ﬁ@@@ﬂ}i%.%—gﬁod\kgg
suspendétidn M 1P GXRRs 3 1 ocgoseta
s fier 20 2zRIRYIIN-7-vI)ethylenesulfongmide Compound 4 S p oM A
Aﬂzmu o QXA 3/[3}{ %@r@%ﬁ?}%ﬁ ASR ﬁig G a0 Q65 mmel aradid
via, the mathod desdiiped i Exarfifs #ddifirmire hebmatzhpiisdogdnte
(36 uL, %Bi@lgygl@"/af %?@295(2‘53?1, AMEHoRIEE idhay¢)iomeBigdod s FoBBd7iR0 iiacetate
and the Gz(ijz; };aw@g (gg: {zzs)ﬁi;l .fﬁﬁh?zgsﬁgj(ﬁu ﬁjdé@%%ﬁln%ﬁié%ﬁé& Pk, ) dlidPover
sodiom s(@atkH)a tetlYITRe e ) V8 Fev Al phads -
acetonmﬁ@@'aqe/f%a ezglalq\)lzm%nqggoLM]%%g\él"%ﬁ-Qf‘o%n?(:f ?é’]&% EE xﬁam@ b*’:%%o
oo NSZT 6N A3 N (BBRSHSER S HpEBop Sgicksisnapmpound. TINMR
(600 MH3, [130Huf e RAG:2 Byf Sk Hiibafie SN GHENGAIZHR0 Componmisa2d, 1H);
7.32-7.34 00, 0ng, B-OZR tnmidi):ames o o listine. 02 3spiard 4508, weresdissqluaek
(APCY) o2 foL-(0f DMQQU@)WLI@-, af f?ﬁ&m&ﬁf@f 18 h, the solution was

concentrated under a

Example 21

45

Step 1: 3-chloro-7-vinyl-5H-benzol4,5lcyclohepta[1,2-bipyridin-S-one

A test tube fitted with a teflon septum was charged with compound 1 (1.0 g, 3.1 mmol), PAClL(dppD) (0.12
& 0.16 mmol), and potassium vinyltrifluoroborate (0.42 g, 3.1 mmol). The tube was evacuated and
backdilled with argon three times. Fully degassed n-PrOH (30 mL)) was added followed by the addition of
triethylamine (1.3 ml., 9.4 mmol). The mixture was heated to 100°C for 3 hours. The solation was diluted
with ethyl acetate and washed with water and brine and dried over magnesium sulfate. The solution was
concentrated in vacuo and purified via flash chromatography (silica, 0-25% ethyl acetate/hexanes) to
afford the title compound. "H NMR (600 MHz, CDCl3) 8 8.80 (d, 1H); 8.53 (d, 1H); 8.27 (4, 1H); 7.76
(dd, 1H); 7.57 (d, 1H); 7.32 (d, 1H); 7.26 (d, 1H); 6.83 (dd, 1H); 5.94 (d, 1H); 5.43 (d, 1H). LRMS
(APCT) calc’d for (C6H;,CINO) [M+H]+-, 268.1; found 268.1.
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40

stream of nitrogen and purified by purified by reverse phase HPLC
(20-100% CH3CN/water with a 0.1% TFA modifier) to afford the title
compound 43. 'H NMR (600 MHz, CDC13) 8 9.13 (d, 1H); 8.74 (d, 1H);

WO tmhodds); 7.73 (dd, Ili); 7.68-7.73 (m, 2H); 7.58 (d, 1H); 748536 0r42se
2H); 7.42-7.45 (m, 114); 7.36 25 (d, 111); 7.23 (d, IM; 3.28-3.32 (m, 2H);

3.08-3.12 (m, 2H) 2.60-2.65 (m, 414) 1. 88 1. 94 (m, 4H) LRMS (APCI)

zoo7/01)212&8@@1@%32@&ﬁ@&éﬁ@@z@@ﬂmﬁ%ﬂr@m ) B 1920 was
dissolve@iNEHIM, DMSO and 3.0 mL water. N-Bromosuccinimide iO 20, gh l% as & ded and
epta

3- eth oxo -5H-benzol4,5]cycl In-
the maa;f %ann%fﬁo&ﬁ%%gﬁe‘\%@%fﬁ%ouﬁ& N LM 27 Adg1er Ak
Bmm“%ﬁﬁﬁr}l%@ -eamAl s edded tﬂ@@mmmtﬂ)v\mw@peﬁ@ﬁem %rmln at 60°C. The
resultingdigkiorometliang antl dimeihybohlordd ophasphated b Q68 MMHOLWRS:d
organlcs@%gﬁ@asﬁég%ﬁ@xg)ﬂﬁ@ ﬁm %E@&%ﬁ@u\f@é tﬁflo‘%t%% &I?d%gggenégteci . hacuo. The

a 10Nal me 0] mmao
resuitmg cade cfe?& 1 s e E éﬂ %?ét&ir ! aﬁg# £H§8Ialf 0% é&ﬁgﬁr o H%( (2 24 mL of

er an aaditional
1.0M mé’iﬁﬁa’c%‘%ﬂémaﬁ*dﬂ%ﬁédsﬂgfé?ﬁwwwﬁgwagﬁ@armh Satyrstediggdieooen
temperatggdiom Soitias Bameate mndvbridiby¢hental e doveresadieday Haia avadhte three times.

The conﬁ%ﬁ@iﬁﬁﬁf&dv&@@fﬁiﬁwﬁhvﬁﬁﬁep%ﬁ@gv&g‘i%%}{gg% %?a%% RS rated in vacuo,

and pur Arle . I 0% {ri goro cetic_acid modifie oun
e i e R ’fg e AT o
H NMRJ G0 Mgy ?Dﬂ;é &7 F—Tﬁ’ 5368 G- F - iﬁ) 775§id(d1‘@1-7)5i@d 1H); 7.27
(d, 1H); 7.2 B (RH2A; BB Z2I22(nHER)$46(06 (Bh.d, 11-1); 3.94 (s, 311);

3.79(s, 311) 3. 77 (s, 3H);LRMS (APCI) calc'd for (C20H26N404P)
[M+H]+ 4111 Examﬁple 21 20 NN N~HON/HO ON 45

46 St%p Uik baoids ?E{i@ﬁ%@;‘%‘d’?? SRS e horo

test tube 5 ound1(1.04q,

3.1 mrﬁé’ﬁioﬁ)d?:‘i’é’(’&bﬁfy {SH SRzt PRk hd-piBtaETaTrpoe (0.67 g, 2.4 mmol)
was disseiyad trifRordBoTE S (OIA2(Y) B4 FémoihiTes tuldedwad thy aaudte o @ntiRS at room |
temperatBRaierfitlechwithha FeRdhkeR Hibesek Ulb’tg@tﬂﬁﬁﬁs@ Rl tﬁ@x"&f(argtépﬁlm by slow

addition %Pgﬁ?{tci”%éerﬁlﬂxrgl?aé‘%'é&@d% “e laatl:{art‘all €. com%i’n%dgofrg?g}gs) wmhe washed

mixture was heated to 1 OUI’ he solu tlon was

with bm@tr‘?ﬂeﬁc‘?&éﬂ@%ﬁ‘iﬂ‘%%éﬂéadcmﬁm’iﬁ%@}da{i‘facﬁ?ﬁi‘éeﬁﬁﬂ”ﬂﬂ@d%\‘iéf%’@ﬁ%%}Y?S
used withgfdtathPrdetation was

3-chloro-7-(1-hydroxyethyl)-5H-benzol4,5]cycloheptal 1,2-blpyridin-5-ol

LRMS (APCI) calc’d for (CsH;5CINQ,) IM+H]+, 288.1; found 288.1,
3-chloro-7-{2-hydroxyethyl)-5H-benzo[4,5]cycloheptaf 1,2-blpyridin-5-o}

LRMS (APCI) calc’d for (Cl1;sCINO;) [M+H]+, 288.1; found 288.1.

Step 3:

Step 4: 7-(1-{ [fert-butyl{dimethylsityljoxy }ethyl)-3-chloro-5H-benzo[4,5]cycloheptal 1,2-
blpyridin-5-one and 3-chloro-7-(2-{[tert-butyl(dimethyl)silyljoxy }ethyl)-3-chloro-5H-
benzof4.51lcycloheptal1,2-blpyridin-5-one

A crude mixture of 3-chloro-7-(1-hydroxyethyl)-5H-benzol4,5]cycloheptaf1,2-b1pyridin-5-o0l and 3-
chloro-7-(2-hydroxyethyl}-5 H-benzo[4,5]cyclohepta[1,2-blpyridin-5-0) (0.67 g, 2.4 mmol) was dissolved
in 30 mL N.N"-dimethylformamide. Imidazole (0.82 g, 6.0 mmol) and TBSCI (0.45 g, 3.0 mmol) were
added sequentially and the reaction was stirred at 50°C for 2 hours at which time additional imidazole
(0.82 g, 12 mmol) and TBSC] (0.45 g, 3.0 mmol} were added and the reaction was stirred an additional 2
hours. The mixture was diluted with water and saturated aqueous ammoniam chloride and extracied three
times with ethyl acetate. The combined organics were washed five times with brine, dried over
magnesium sulfate and concentrated in vacuo. The resulting crude material was dissolved in 30 mL

dichloromethane. MnO, (4.0 g, 46.5 mmol) was added and the reaction was stirred overnight at room
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concentrated in vacuo and purified via flash chromatography (silica,

0-25% ethyl acetate/hexanes) to afford the title compound. 'H NMR (600

MHz, CDCI3) S 8.80 (d, 1H); 8.53 (d, 1H); 8.27 (d, 11D; 7.76 30 (dd, 1H);

W9 BH0THON: 7.32 (d, 1H); 7.26 (d, 1H); 6.83 (dd, 1H); 5.94 (B¢ LA:N06/43256

(d, 1H). LRMS (APCI) calc'd for (C16IT,1CINO) [M+H]+, 268.1; found
tmpmt2§38 . -50 WO 2007/002258 PCT/US2006/024256 Step 2:
, BrenIordsbRR Ao filisesd 2brasicy Blanehieljt 241 @iyhidinaSibae, concentrated
”“C“Oﬁw@wﬁgﬂﬁm@@mmm mxgbmzﬁnweumemm@gfgm%%ﬁe
compou wias ki Y eshifoddditefd Mot and; water. - o
acatate/hgji-agggﬁnosuccinimideﬂ(oo.zo g, 11 mmol)l%vfgasm a%lé%lagg)r‘%a P{We(srlélﬁ%t%ﬁ(m cthyl
7_(1"{{te\r/}/%}si_f11§1ated in.an il bath at 60C for 1 hour at which time an additional 0.1

B BB b 0 S oD s atitSavalvicpel hAopeitias-one. 'H

NMR (6QihE SPSBARIBAAIY S EDIS.53 GOTHX el sresulting. meidurenyensditutegyvithy g,
1H); 7.26xdteHandexdracted. with, athyl @selaleireetimesn The ol ined
7-(2-{ {1 AIEAPIGH N ith lrj ried, over sodium sulfate, filtered, and
AR <6®%fﬁng§g§§ﬁ gnyfv?ﬁg’l???‘ﬁ@ L o irRe L i

mL tefrahydrbiuran and Grive 1 Bui &84 KR DB, 3EDL DGk THRIF,29-
727 (o, Z13 /38546 NS Hfé QEH Aol S DB (seSHilting orange slurry was
stirred7_ E—rg)mblo temperature for 45 min. The reaction was diluted with
water gl SHCEII VY derandvhrd irmsey! PHewomibingitSH-
organics Were washed with-brhie, triet ovet-magnesium-sulfate;
~ concentratdtbriatnih sisdopunpee astastsshroinaOeiaphy (silica,
butyl(dimglpdsitdinyy bdethidtbraneshio-aficit bt ompsiach. slNMR.4609:
mmol), Pl {2Pks) G13), B.617 Shichil h{b&}ﬂ?@i—q&lﬁ?ﬁ-%%}”\w/{’ %ngczi d b%ggiﬂ-%? »-1H-

pyrazole (6%%&*6)%33 I&Z??é?an%'&ﬁ%mz%aﬂ%b%a'@ (z&) %'?g(ggs I ;0%12'1%13 tube was evacuated and

1H). 15 p S .
backﬁ:leds;x_/é%gl-lg&gﬁ%lﬁ{%?&@@%%ﬁ@ﬁ%@ﬁﬁ[ﬂ,@ﬁ}@l@ MeptafieDun] heiointdeokas stired
at 100°C oymepigheTdpcommtion wpd iyt with- BlHybenzadvGloye OB @k and brine, dried over
magnesiv2-diifyeiitnbekated in vacuo, and purified via flash chromato aphy (silica, 20-100% ethy]

Iheds = -OXkaN-2-y|-5H-ben c ta[l.2- %T linbesne (0%5s Y
e e LIRS g o
"5 Hyas added Shi thE rEREor s Shred Gidr Bk 7 18 dp eHRtdlre2fesk EROEI. (.
1H); 3.97 GsngF P Ao WH 696 (eRB 0iadtife TtiphisdadHitioratwaterfolowes: by

(CosHaN616%W D dilior4r ANddgal.45he. mixture was extracted with ethyl acetate.
The combined organics were washed with brine, dried over magnesium

Step 6 gulfatel(lfedebl damg wbriperitratethih Vagyadhe \CrsdeHbd LS h 2~
withdiP¥ qu}mm@%&ﬁ.?}z%hy@roxyethyl}—?»»(l—methyl—lff—pyrazoi!ﬁ;flﬁgg ?
3-chiBPOE AT AR BRI S B g r-ana. 5leycloheptal 1, 2-hlpyridin-5-0
LRMS {aften-euid @iuti@EBHLBEINGIRS [y A88pd:-feund, 3311

benzom,s]ayclmnwmawammmwos@Hfgmq[ﬂlém%hﬁ&m&d%ﬁbmgww

tetrahydroit;tam ﬁ&é@@)aﬂgﬁ\ﬁﬁrf(%%gy &5& ]ixliqb%)l WIHH JI‘-IIZIF% 381 41:51;?(%? was 8&2{%&1 ggd the
mixtore iy ) ok B0 RPREEHYAYSH ) 7S P o Slescidbeptafine
and washed vAtTpEYRieHics -BhropmatiGLervonas tiRdlo ftenisdatiraatiysitviloa

concentratetityl)e3-6l Rorditibnienzollss fr.cy e nial hablpyrditioons gradient, 0.05%

trifluoroacetic acid modifier) afforded the title compound. The two enantiomers were separated via

Step 5:

preparative chiral HPLC (AS column, 18% ethanol/heptane isocratic). Absolute stereochemistry was
determined via formation of the Mosher’s esters.

7-[(1R)-1-hydroxyethyl}-3-(1 -methyl-1H-pyrazol-4-yl)-5H-benzo[4,5] cycloheptaf1,2-b]pyridin-5-one.
‘H NMR (600 MHz, CDCl,)  8.98 (d, 1H); 8.55 ¢d, 1H); 8.24 (d, IH); 7.89 (d, 1I); 7.80 (s, 1H); 7.74
(dd, 1H); 7.58 (4, 1H); 7.34 (d, 1H); 7.22 (d, 1H); 5.06 (q, 1H); 3.98 (s, 3H); 1.55 (s, 3H). Hydroxyl
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A crude mixture of

3-chloro-7-(1-hydroxyethyl)-5H-benzo[4,5]cyclohepta[1,2-blpyridin-5-ol

and 3-

wottarm T hydroxyethyl)-5H-benzo[4,5]cyclohepta][l,2-b] pyridim~Ss et (064256

g, 2.4 mmol) was dissolved 35 in 30 mL N.N'-dimethylformamide.

Imidazole (0.82 g, 6.0 mmol) and TBSCI (0.45 g, 3.0 mmol) were added
proton “aéaa@rtﬁawdamﬁ%(r%%lﬁ@ﬁwhfg@m@asaﬁmmammara atunthich timg: 18.9
min (anaefifitl ohiad i RINLAZ LS (0u8R, 9, A2 AN L TR St b2, 3RO Moy rate
0.75 mEYMBRe added and the reaction was stirred an additional 2 hours. The

ure ed w ater an saturated agueous ammonium chloride
HOS- ﬂé“’"ﬂ%*?% e e R e o, ™
%Nﬁﬁéﬂafﬁt’éqlﬁféé’%kﬁwe%ﬂééﬁb@mﬁﬂk&&@m&ﬁﬂﬂt-ﬁw&m and
benzo{4 StmclohtradBoRinlpacdia: Sthe. resaltif ghr udetynadbsialavas dissevadii, 36 cm x

25 cm, 18% c@lisinigmethasarMa R (Al S (sl was added and the
reaction was stirred overnight at room -51 WO 2007/002258

ExamplePCT/US20061024256 temperature. The resulting slurry was filtered

through a plug of celite with dichloromethane, concentrated in vacuo, and

purified via flash chibmatography (silica, 0-20% ethyl acetate/hexanes) to

afford the title corqpoynds as a mixture. The com{ﬁé ds were separated

via flash chromatography (sili |ca, 0-10% ethyt~ac exanes). 5

R hloro-5H-benzol[4,5]cyclohepta[
1,2-blpyridin-5-one. 'H ( 2PC13) S 8.79 (d, 1H); 8.53 (d,
1H); 8.18 (d, 111), 7.76 (dd, 1P 8 (d, IM; 7.29 (d, 1H); 7.26 (d, 111);
dlmﬁhﬂ)my;tfxs}ﬂ)w@@i @@ﬁ&f@m@l—g D)5 EDIBRz(64 Sy loheptal1,2-
UIIIICLIIyI}OIIyIJ O/\_y T
A test ki d3vith o teflGk-btnenn of4s SloyelonepTal A Rebjpyritliab:hyisiti] odNKRy1)-3-
Chioroéléﬁﬁﬂﬂw}@&ﬁ@aﬁ 8.8 fHaid o b2(gl, olddy éﬂ&)(@déﬁb%&%% 0002
mmof}, 111]1_1th¥15{3( %Jat%ghy’llqg g7 gx oroa?g dﬂq 2'1 ?ltp 2]018629 mmol), and
gt meth sﬁ;‘;

sodom §igits ‘ﬁ%e%’h‘%ﬁ%%%%&? T ?fbﬁtgﬂafgon three times.
Fally de@%tﬁﬁ@i%%ﬁ@h}t@@t 10érd fincbdomithitertofloniepiunOiisoebaigediitholution
was dilutéd(Lih[éeiy1 bbetate, washed with water and brine, dried over magnesium sulfate concentrated

in vacuo baH ﬁk%tw'ﬂ&'éﬁﬁ%‘t@i}ﬂ?g QQO?@W ﬁ&é&ltc Y(}évoi%gz%s ol a%fgrg ¥be title
comon LTI (N E IR B i ),

Example 34: O 38 mmol), and sodium carbonate (40 mg, 0.38 mmol). The tube was
evacuated and backfilled with argon three times. Fully degassed dioxane
(1.2 mL) was added gnd the mixture was stirred at 100C overnight. The.
solution was diluted witfj ethyl acetate washed with water and brine, dried
l trated in vacuaCéhd purified via flash
chromatography (silica, u‘ FT00%%-Ethy) acgtate/hexanes) to afford the title
) 8 8,99 (d, IM; 8.58 (d, 1H); 8.19
(d, 111); 790 (d, 1H); 7.97K 1, IM; 7.56 (d, 1H); 7.32 (d, IM;

7~(z-hyd%;&zzﬁgl1)-‘Bttly-z%éaly(qy-la%a}aoﬁtﬁﬁ)(?)ff%éhzé[éﬁ&?ct é@a[@@% 11 19icHe06
{Compoufe] &b1); -0.02 (s, 311). LRMS (APCI) calc'd for (C26Hs2N302Si)

i e s S

mmniol) was dissolved m 0.5 ml of tetrahydrofumn Tetrabuty Ammonium
fluoride (0.013 mL, of 1.0M in THF, 0.013 mmol) was added and the mixture was stirred at room
ternperature for 1 hour. The reaction was diluted with ethyl acetate and brine and washed with brine
twice. The organic layer was dried over magnesium sulfate, filtered and concentrated in vacuo.

Purification via reverse phase HPLC (10-70% acetonitrile/water gradient, 0.05% trifluoroacetic acid
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blpyridin-5-one and

7-[(1S)-1-hydroxyethyl}-3-(1-methyl-IH-pyrazol-4-yl)-5H- benzo[4 Slcvclgl

tall 2-blpyridin-5-one 7-(1-{ [ten-butyl(dimethyl)silylloxy

wiethyls®@1®B- methyl-IH-pyrazol-4-yl)-5H- 30 PCT/US2606/624256

benzo[4,5]cyclohepta[l,2-blpyridin-5-one (51 mg, 0.114 mmol) was

dissolved in 2 mL of tetrahydrofuran. Tetrabutylanmlonium fluoride (0.14
modifierytiofiad @ivtite T @i Bl (668 e edrarc theo mixturs; was Gtirtedts (a,
1H); 7.900@MERMPELAtUTS: fpssﬂ{h@qmwgef @ﬁ@i@ﬂ;\é/%ddk'ﬂse%’ it %&dels% qlalen. 3.06

washed with brin tW|ce ayer was dried ove
2 Wéﬁ?@%ﬁ?’é e B e Rl
ey ttPLC (10- 70% acetonitrile/water gradient, 0.05% 35

Examp lcgﬂuoroacetlc acid modifier) afforded the title compound. The two
enantiomers were separated via preparati ve chiral I- PLC (AS column,
18% ethanol/heptang:locratlc) @bsolute Si reoc@glmlstry was
determined via formation-efthe Moshegrs e
7-[(IR)-1-hydroxyethyl]- zoI-4-yI)-5H-benzo[4,5]cyc|ohep
ta[ 1,2- blpyrldln 5-one. % , CDCI3) S 8.98 (d, 1H); 8.55

1H);. 1H) 7.74 40 (dd, 1H) 7 58 (d, -

3 Chk’mﬁy&n'ixw ba?w&%?m&%bmgém@msmpmw wasimotved in 4
mL. of tetstindrviathnlaRMS ARG, calaiahion¢HRARE ANIQR)YINDSHIE, 33300 M ucous

solution, 333 ﬂanﬂﬂs w814 E%l(éﬂé%%b;’ﬁ%‘i&'ﬁb@(o‘&% 58! qul& \ﬂﬁv%m)ggus solution,
0.037 ml% % anollhe tane |soc%1rat|c flow rate = 0. é mL/min).

% droxyet vagﬁ(i-me R SRR SO & PR AL ¥ céfé’%l’éﬁ’és
qu@ﬂch%i’é’[ih% fimdhes R P Fedibm RME g ehaied for 10 minutes.
The mix PR quwmmthyﬂlae@mmyﬂnﬁtd pyeanatbinyd) dbfdnics were dried over

magnesub@amié,ﬁlaxsdom{z@ﬁ;m%zblpy&%m a’émgftéﬁivﬁﬂﬂésm&éﬁ@@gﬂﬁ &?&@' 20-
m cm 9 IC
100% eugﬁkgfatéi%p&%e@ G §:% e & Fépﬁny% hﬁﬁfgﬁg%ﬂ%ﬁm 190%, 1m;

rate = xam

8.49 (d, {f@r@@ﬁtﬂﬂ(&%&ﬁ’ Gi9ly ey 60 {d 1H); 7.32 (d, 1H); 7.25 (d, 1H); 4.99 (dd, 1H); 3.87 (dd,
1H); 3.7(cfdy1) 18- [y anestink pibiopy rezo bat-ybps e BRM4 SFCTotaheptaf (528, :CING;)
[M-+H)+ 3myridoada-eme1 (Compound 47) A test tube fitted with a teflon septum was -

charged with 7-(2-{ [tent-butyl(dimethyl)silyl]Joxy }ethyl)-3-
Example@loro-SH-benzo[4,5]cyclohepta[1,2-b]pyridin-5-one (9 mg, 0.023 mmol),

PdC12(PPh3)2 (2 mg, 0.002 15 mmol),

?79 g, OB@? mmol). The tube
#res. Fully degassed

orolan-2-yl)-1H-pyrazole (14

1-methyl-4-(4,4,5,5-tetrgmethyl-1,3,2-diox
mg, 0.068 mmol), agd odlum ca(bonate
was evacuated and :
dioxane (0.5 mL) was aded a ‘ e was stirred at 100C
overnight. The solution was ethy| acetate, washed with water
1o and brine, dried over ma wsuffate, concentrated in vacuo, and
72 didree ﬁééwﬁ%é?@grs?ﬁw (BHib ool b6y entypit bidipidaries)e
”””“‘“”“_L Farort i It,' titte
A test tube fitted with a teflon septum was charged with 3-chloro-7-(1,2-dihydroxyethyl)-SH-
benzof4,5]cycloheptal1,2-p)pyridin-5-one (9-mg, 0.03 mmol), 1-methyl-4-(4,4,5,5-tetramethyf-1,3,2-
dioxaborolan-2-yl1)-1H-pyrazole (12 mg, 0.060mmol), Pdx(dba), (1 mg, 0.001 mmol), (tBu;)PBE, (I mg,
0.003 mmol) and potassium fluoride (6 mg, 0.098 mrnol). The tube was evacuated and backfilled with
argon three times. Fully degassed DMF (0.9mL) was added and the reaction was heated in a microwave at
180°C for 30 min. The reaction was poured into an ethyl acetate/brine mixture and washed twice with

brine. The organic Jayer was dried over magnesium sulfate, filtered, concentrated in vacuo, and purified
via reverse phase HPLC (10-70% acetonitrile/water gradient, 0.05% triflucroacetic acid modifier) to
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20 compound. LRMS (APCI) calc'd for (C26H32N302Si) [M+H]+, 446.2;
found 446.2. Example 23N NV\O OH N _
7-(2-hydroxyethyl)-3-(1-methyl-1H-pyrazol-4-yl)-5H-benzo[4,5]cyclohepta]
WO, 2045]{692idin-5-one 25 (Compound 48) 7-(2-{ [tert-butyl(dimedwAh)styl0xasss
}ethyl)-3-(1-methyl-IH-pyrazol-4-yl)-5H-benzo[4,5]cyclohepta[1,2-
blp ridin-5-one1 5 mg, 0.011 mmol) was dissolved in 0.5 mL of
atford the il conpRstRdn OB AN SRIGH) Sovite (E)0L380L, Ot OM @) EHF.o1 (s,
1H); 7.8 © 18Il dyvas)adde diane e sixtie wasElinegd £6 (@@qﬁ?%fgga&%e:s 87
(ad, 1mfar7d Thevisastem Huted wyit tate and brine and
washtggiwv%i)th brineQBO tw%g?'(lg#g %gﬁﬁ%%%%ﬁm%%{bv% PiEresium
Examplesififate, filtered and concentrated in vacua Purification via reverse phase
HPLC (10-70% acetonitrile/water gradient, 0.05% trifluoroacetic acid -53
AFS 208 A sy apaanpaPlobs| apaidaa7-nddifiely&fforded the title
(TR 141 TRl A S 1 oo 0 L s
0.20 mum isdo 1 41% €8¢ , 7. , 11-1)> 7. :
mmon A 2 i 99 (5, 3‘.‘?’?3}% SRS gt o2
diluteg LVAS NOL observed. RIS RBCH QA et tezder skan 2T bvreerilan saaten
Huted with K o5 38 extsaeted ishee Sl iactale EeO KN ATI 8- ohidioed Gdendii were dried over
magnesiyg rgieietilegHebemnnotes icyalohadaf i pyridiad DR RMRRHRE49)-
100% euiabioro/ing GHieaRl dalesionaR at RN 0950 108,03 i,
8.85 (d, mﬂ]@-%\’@%ﬁi §(%IA/?CP 1%)4 ]2(?}@3% Ofgdﬁ{r%{we/drofqran and 2 mL water.”™ > *
4-Methylmorpholine N-oXidée (0.1 3% 569% A hd ol i<81dERn,
Example@A5 mmol) was added followed by osmium tetroxide (0.24 mL of a 4%
w/w aqueous solution, 0.037 mmol). The resulting mixture was stirred at

3=chloro-iyd rhyidromypretyideS IhbShhsiaus b mighl Limerit was-asenched via the
>-chloro-adalsion- pmotA8uyihenepuous sasi binsialmeelution apsetined for
gtWO fimes. e

dissolvedk ARYILS & mixture was extracted with ethyl acetat ‘

:;S(I) b combined Strgétﬁggoﬁ%#gnﬁﬁe _333Fli%wn%sacé)ﬁ5§ig’rﬁ"gﬂﬁﬁ@?ﬁf’fﬁ@%d‘?‘l
ethylmagpesin SPIgHag (R W onG CARE pLIRBER, ROAA ShmebroratblyraBhy sitiba, ©6-stirred
at room (FuBYatethigh dcehatehexaivdsiotot afferdtasctitteveompaanthn o MMRB Qe ous
ammoniui bﬂo@*@@@z&ﬁtﬁ@&ﬁs %&41%&&{&?M&%ﬁ%&ﬁéﬁhlnl%dedcol li_a%e? (S)rganic
layers we?egge@mjgxl)ngg’e%i(gﬁ s:;l'ul 'EEZ 'I%I?ex(gd g:'c|)_| l’eﬁtigt%l((zjd’ ]é%:g’ 3.8/ (dd, 1Hr%ﬁh

dd, If), Hydroxyl protons were not obsarved. T RIS tRpesied wey

chromato E'%){_E?gé‘ﬁ\@gj acetate/hexanes) to afford the title compound. ' NMR (600 MHz,
CDCly) 6 8.80 (d, 1 H); 8.52 (d, 1H); 8.21 {d, 1H); 7.73 (dd, 1H); 7.60 (d, 1H); 7.32 (d, IH); 7.27 (d, 1Hy;
4.79 (t, 1H); 1.99 (s, 1H); 1.89-1.79 (mm, 2H); 0.94 (t, 3H). LRMS (APCI) cale’d for (CH:CING,)

M+ ]+, 300.1; found 300.1.

Example 28

7-[( 1R)-1-methoxyethyl]-3-(1-methyl-1H-pyrazol-4-yl)-5H -benzol4,5]cyclohepta{1,2-b]pyridin-S-one
(Compound 51)

7-[(1R)-1-hydroxyethyl}-3-(1-methyl-1H. -pyrazol-4-y1)-5H-benzof4,5]cycloheptal 1 y2-bjpyridin-5-one (7
mg, 0.02 mmol) was dissolved in 1 mL of tetrahydrofuran. Sodium hydride (10 mg of 60% dispersion in

oil) was added and the reaction was stirred at room temperature for 2 hours. Methyl iodide (26 uL, 0.42

mmol) was added and the reaction was stirred an additional 3 hours. The teaction was then poured into a
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[M+H]+, 302.1; found 302.1. 20 Example 25 N N 0 HO OH
7-(1,2-dihydroxyethyl)-3-(1-methyl-IH-pyrazol-4-yl)-5H-benzo[4,5]cyclohep
ta[ 1,2-b]pyridin-5-one (Compound 50) 25 A test tube fitted with a teflon
waeplumwoyeas charged with 3-chloro-7-(1,2-dihydroxyethyl)-SHsct/us2006/024256
benzo[4,5]cyclohepta[l,2-b]pyridin-5-one (9 mg, 0.03 mmol),
1-methyl-4-(4,4,5,5-tetramethyl-1,3,2- dioxaborolan-2-yl)-1H-pyrazole (12
mixture ﬁﬁgﬂ’@l @wmhaawd b@)&)(ll M&imkm)T@%%Eé’yﬁ m extmcted

wice with@ b 2 1 2: 008, ml) ulfa. !

Concemrgtggg,ygatg% and backfilled with argon three times. egasse

q 9mL) was added and the TeaBHoh W&scﬁé%“ﬂém’ﬁaﬁeﬁﬁm%\ﬁ/&%ew%@em 0.05%
tri “°f°i°§6ta?63rf3%9#ﬁﬂ ter por giBie wersnsst e Bl G R SR FRCERERBINGS (d, 1H);
873 (5, Filixfubé @ntHivashidel Mhing Ritts, DENG. 7EHBIOTEBNIG e a9 Srigd @¥8H 34 (q,

1H); 4.4TQONesiuon GUufales it CORE]AL RGN
M+ TOYERS R, RNASE ?g’LC (%e%(l))% atho%tfﬁ%lwater grazlenct%j(?oézg/:”ﬂ%NBOﬂ

trifluoroacefic acid modifier) to -54 WO 2007/002258 PCT/U52006/024256
Example@fjord the title compound. 'H NMR (600 MHz, CDC13) S 9.00 (d, 111);
8.58 (d, 111); 8.27 (s, 1H); 7.91 (s, 1IT); 7.81 (s, 1H); 7.75 (d, 1H); 7.61
(d, 1H); 7.38 (d, 1H); 7 4(d 111); 5.0 (dd, 1H); 3.99 (s, 311); 3.87 (dd,
1H); 3.72 (d, 1H). LR (APCI) calc'd for (CzaBﬁsNBOB) [M+H]+, 348.1;

found 348.1. 5 Example28_3- chloro oxo -5H-Penzot4 Sicycloheptafl 2 b
pyridine 7 carbaldehyde /=

3-chloro-7-(1,2-dihydroxyetky I) Jcyclohepta[l,2-b]pyridin-5-0
ne (60 mg, 0.20 mmol) was {‘Hss 8 mL of tetrahydrofuran and
7-{(185)-1 ovethakyerbth3 - Sedmmlpemﬁatal(&lﬂmﬂdémewmﬁewaﬁ addeghiands one
(Compoupded2d o ction was stirred at room temperature for 1 hour. The reaction was
7-1(19)-1thenoditstig aithmemdierangy sk aeiad suth.eibv ﬁEﬁ‘éﬁ;‘i@eﬁMﬁ% %ﬁ‘;}?ﬁdﬁﬁ@eone 7
mg, 0.02 E&%E'%ﬁdﬁ%&%@ﬁ Yihe oqqsgaﬁ:y r(§> maggo Ium % l(f gralllé}%aefg?% dzigﬁrsmn in

011) was a%%ﬁg THI‘ In vacuo, ana purirea via Ias
a5 AP R4S TP ST OGO Ml R (506, 0.42
mmol) way| pdedpetheyegeti, #95(siid)an 8BBifda I Bl 8. TB(Gadid) Babhéa pdindd into 2
mixture oB e} aekiald d)d shrdbakd abhonk. Mn&ﬁ)ﬁh?eﬁée(d‘hé l&&e&g Eﬁ%&%ﬁ%a@d
twice wﬁeﬁmr&e?a@ﬁw&émg gmﬁbi be”%%% C'Ohgst%'lﬂ Pffé/ qin o on
(110 8% 3eeﬁlyde

0ro-5-0x -benzo| 5]cyco Haine-7-carba
COHCGHEI&%CEIH vacwﬁgﬁo % 8 \\%lée\’ﬁﬁed?ggﬁ %WW@Wt 0.05%.
frifluoroadetig m%fM@@éﬁ*@d%tF@m@mpérmmmdgmmd T-{(1R)-1-
methoxyetiiirie@ {Be04 7 1mlpyai-310 M5 Fikn- 098 yaunehMas Ageds 5hse.
reaction was stirred at room temperature for 1.5 hours at which point it

Example 35 %uenched via the addition of saturated aqueous
ziert-bgty] ;I—[Z ~(3-chloro-5-oxo-5H-benzo[4,5]cycloheptall, 2-blpyridin-7-yl)-2-hydroxyethyllpiperazine-
-carboxviate

3«ch10ro—7—0xiran»2-y1—5H~benzo[4,S]cyciohepta[1,Z—b]pyridin-S—one {60 mg, 0.21
mmol) was suspended in 2.5 mL of methanol. zert+-Butyl piperazine-1-carboxylate (98 mg, 0.53 mmol)
was added and the reaction was heated to reflux for 8 hours. The resulting mixture was concentrated in
vacuo and purified directly via flash chromatography (15-100% ethyl acetate/hexanes) to afford the title
compound. "H NMR (600 Mz, CDCl) 6 9.79 (d, 1H); 8.49 (d, 1H); 8.22 (d, 1H); 7.77 (dd, 1H); 7.60
(d, 1H); 7.31 (d, 1H); 7.25 (d, 1H); 4.91 (dd, 1H); 3.50-3.45 (m, 4H); 2.72 (broad s, 2H); 2.63 (dd, 1H);
2.50 (dd, 1H); 2.44 (broad s, 2H); 1.46 (s, 9HD). Hydroxyl proton was not observed. LRMS (APCT) calc’d
for (CastHapCINGQ,) [M+H]+, 470.2; found 470.2.
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ammonium chloride. The mixture was extracted three times with
dichloromethane. The combined organic layers were dried over
magnesium sulfate, filtered, concentrated in vacuo, and purified via flash
wabetmomatography (5-60% ethyl acetate/hexanes) to afford glgg-4itl8oa6/024256
compound. 'H NMR (600 MHz, CDC13) 6 8.80 (d, 1 H); 8.52 (d, 111);
Examp1§3%1 (d, 1H); 7.73 (dd, IH); 7.60 (d, 11-1); 7.32 (d, 1H); 7.27 (d, 1H); 4.79
(t, 1H); 1.99 (s, 1H); 1.89-1.79 (m, 2H); 0.94 (t, 3H). LRMS (APCI) calc'd
for (C17H,5C]VIOZ) [M+11]+, 300.1; found 300.1. 3 Exa% 28IN/0O

ethyl]-3-(1-methy|-Iﬁboyra@)-SHc-)benzoM,5]cyc|ohe
|-

4-
pta[ 1,2-b]pyRdine5-one (Cmpound 51)
Ik methyd-|k azol-4-yl)-5H-benzo[4,5]cyclohe
@' mmol) was dissolved in 1 mL of
=(30"'mg of 60% dispersion in oil) was

rt-butvBddec e e thg /a5 lire " t room temperature for 2 hours.
3?51-;;%%%%%‘3’&%3; Mo e dlg\?a strietr Al feHe o i ingridin-

temButyggﬁ“gﬂiggal %} ours, The reaction was therr poured-into-a--55 WO
007/002258 BEI EDTEEI02 288 Rkt el dmeidiylTade fate drmey stdipitedizine-
1-carboxy i GRS 8t IR Hicwtey ] THé A dccusrayet- WhSs dxiacteintias 1 1.
pyrazole\{itt et 2 et e, Tbe) COMmipiieoh D iganiy; $ME SR 40y & dNAGREH Wiy
s oSN sy SRR B Gl e

? - % ac Itle/wa aalen . o tririuoroacet
b?(’kﬁne?n@&f%é%&té??fé?‘ﬁ%‘% & 8?%‘?3&3%%. U AR e O R e obe W) magedgn an
oil bath af { In . agdstiedfor Y hhours Theirepriionmgangs, Wid)poi8sifsy LHXhTL A3:¢delbrine
mixture apppxEEBchithlethy? e, QoHbRblghnidted e lthvdHinObkS stible. filtered,
concentriled é(Bacdbl ik ARifda 3 }ﬁw&gﬁg’ﬂ@j?46g{%hg%gl%%%egwﬁgzgradiem, 0.05%

ettuorodMiEHI AAB RSO, ‘)g%-fﬁr%%%gf'%@%%ﬁ?%oﬁ%m@m,@?c%.@hm

3
-[(1S)-1-methoxyethyl]-3-(I-

8.55 (d, 15151[812’5 _(Sjﬂyl}l,d}%ls(%rl‘g ;( > d?gé)(dd, 1H); 7.60 (d, 1H); 7.34 (4, 1H); 7.23 {d,
LH); 4.9574(1BH1215d o3 th§-B50- methhl-1FEyragal-¢13)) 154 BSNToKy BIYRAIBARR was
not obsert@fl, 23N/ (IR0IHc08Q (4r mm&g&@@qmm‘?g 1%'§:5R)|1Y1ﬁ% I]%% mL of

tetrahydrofuran. Sodium hydride (10 mg of 60% dispersion in 15 oil) was
Example ddded and the reaction was stirred at room temperature for 2 hours.

Methyl iodide (26 \,0.42 mmol) was added and the reaction was stirred

an additional 3 I{l!dﬁ s. The reaction was thgn potv(e\cﬂmfb a
N

pta[l,2-b]pyridin-5-
tetrahydrofuran. Sog

H

7~(l-hydroxy-Z-piperazim1-ylethyl)~3~(1-methy1-1H~pyrazol—4— 1)-5H-benzo[4,5 -
blpyridin-5-one (Compound 54) " ot eyclohepall,2

tert-butyl 4-{2-hydroxy-2-{3- I—methyL1H—pyrazel~4—yi)—5~oxo«5H—benzo{4,5]cyciohepta[1,2—b}pyridin—
7-yllethyl }piperazine-1-carboxylate (30 mg, 0.058 mmol) was dissolved in 0.5 mL of dichloromethane.

Tritluroacetic acid (53 WL, 0.53 mmol) was added and the reaction was stirred at room temperature for 8
hours. The resulting mixture was concentrated in vacuo and directly purified via reverse phase HPLC (10-
100% acetonitrile/water gradient, 0.05% trifluoroacetic acid modifier) to afford the title compound as the
TFA salt. "H NMR (600 MIiz, CD;0D) 6 9.11 (d, 1H); 8.67 (d, 1H); 8.31 (d, 1H); 8.25 (s, 1H); 8.05 (d,
1H); 7.83 (dd, 1H); 7.75 (d, 1H); 7.39 (d, 1H); 7.32 (4, 1H); 5.12 (dd, 1H); 3.97 (s, 3H); 3.39-3.34 (m,
4H); 3.18-3.16 (m, 4H); 3.04-2.96 (m, 2H). Hydroxy! and amine protons were not observed. LRMS
(APC) cale’d for (CpyHy¢Ns0y) [M+H+, 416.2; found 416.2.
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mixture of ethyl acetate and saturated aqueous ammonium chloride. The
agueous layer was extracted twice with ethyl acetate. The combined
organics were dried over magnesium sulfate, filtered, concentrated in
vacuo, and purified via reverse phase HPLC (10-100% acetonitrile/water
Wgr%ﬁi@wﬁ%‘éﬁ?@%@d%ﬁﬂuoroacetic acid modifier) to afford the title
compound. 'H NMR and LRMS data matched 7-[(1R)-I- methoxyethyl]-3-(I
“methyl-1Hpyrazdk SYPREERB & Z SRy clohepta] 1,2-b]pyridin-5-one.
Example 30 tert-butyl 4-[2-(3-chloro-5-oxo0-5H-benzo([4,5]
cyclohepta[l,2-b]pyridin-7-yl)-2-hyxyethyljpiE@razine- 25 1-carboxylate
3-ch|oro-7-oxiran-2-y|-5H-penzo[4,5 yclolrepta[1,2-bjpyridin-5-one (60
mg, 0.21 mmol) was sugb naethi w> ethanol. tert-Butyl
piperazine-l-carboxylate (98 "ng, 0 s as added and the reaction
was heated to reflux for 8 hotwgThe resulting mixture was concentrated
in vacuo and purified directly via flash chromatography (15-100% ethyl
acetate/hexanes) to afford the title 30 ¢compound. 'H NMR (600 MHz,
CDCI3) 8 9.79 (d, 1H); 8.49 (d, 1H); 8.22 (d, 1H); 7.77 (dd, 1H); 7.60 (d,

0 7.3 ;1.2 . 4.91 (dd . 3,60-3 AH); 2.72
or PR R SRR G b B s S B ) 46

a 19 Hylepsaitendyl protdrTWas not observed. LRMS (APCI) calc'd for
b i€GRAII2REAMB04D[MH]+, 470.2; found 470.2. -56 WO 2007/002258

m PC]{:I;I' %%%9&:%?(3924%,5?, 0Elggzgmple 310 IN~N~O N~ O HO N N _ tent-butyl

2-hydroxy-2-[3-(I-methyl-IH-pyrazol-4-yl)-5-oxo0-5H-benzo[4,5]cyclohepta]

1,2-bjpyridipd To\atndiviHerazne 4ardatenCorPRUN 23431 and
he{&%@b'ltyi roup optionally substituted with one to five substituents, each
suﬂswﬁ%ué%t%%ﬁf&&&ﬁ%g&%ﬁmdOhepta[l,2-b]pyrldln-7-yl)-2-hydr0x

yethyl]piperazine- 1-carboxylate (65 mg, 0.138 mmol),

1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H- pyrazole (58

mg, 0.28 mBl) i PaRiciod)Boi Mg, AIA8TITTaeRIIBYE)CBEA (dimy -0-014
C(r{mOl); abgl potassilrt @taRde- (R 7ZO0IR0 26 'minBl} (e RORYinad MRAR ',
caciealed takenyhietkyras avdeudteptiandithackfitededithitargantthfise times.
sulity ey asske duDMF:¢h 5 mit)endentitdettcEdetoeRiias placed in an 10

oil bath at 115C and stirred for 19 hours. The reaction mixture was poured

into an ethyl acetate/brine mixture and extracted with ethyl acetate.

Combined SrgHMIERATR i b7l sabiican Al el fafO el C2-Cuo
Al RS HpH QURTEEPGTE R G Qe b KL OF Oafofe
Perfnarpatiad aer atRnt 0:0568 it ablic Rcid Wby B afoh:
(Nm%)ﬁtlﬁorﬂb%ﬁ )i B HING: Eidels) egloplianhgikenss (d,
BeEEReNs oS G pIF A Y QPHATAA SRS 76 (it B9 07 Bepeupraents
selgciel (FOmdS-7 23 (d, 15 1H); 4.95 (d, 1H): 3.98 (s, 3H); 3.56-3.51 (m,

411); 2.78-2.53 (m, 6 H); 1.46 (s, 9H). Hydroxyl proton was

R’ is independently selected from: (C=0),0,(C:-Cig)alkyl, Oy(C;-
Ci)perfluoroalkyl, oxo, OH, halo, CN, (C2-Cy) alkenyl, (C2-Cg)alkynyl,
(C=0),0p(C3-Cg)eyeloalkyl, (C=0),04(Cy-Cs) alkylene aryl, (C=0),0u(Cy-
Cg)alkylene-heterocyclyl, (C=0),04(Co-Cé) alkylene-N(R"),, C(O)RF, (Cy-
Ce)alkylene-CO,R?, C(OVH, (Co-Cealkylene-CO;H, C(O)N(Rb)z, S(O)uR?, and
S(O)NR'R'; said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyelyl is
optionally substituted with one, two or three substituents selected from Rb, OH, (Cy-
Cealkoxy, halogen, CO,H, CN, O(C=0)C,-C; alkyl, oxo, and N(Rb)g;

- B8 .
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not observed. LRMS (APCI) calc'd for (C29H34N504) [M+H]+, 516.3;
found 516.3. Example 32 NINHO ON N 20

-(1- oxy-2-piperazin-1-ylethyl)-3-(1-methyl-IH-pyrazol-4-yl)-5H-benzo
W%,éi%@ﬁ%rﬁgeépta[l,z- b]pyridin-5-one (Compound 54) ten-butﬁ)[ 82%6"02456

2-hydroxy-2-[3-(1-methyl-IH-pyrazol-4-yl)-5-ox0-5H-benzo[4,5]cyelohepta[

R10 and IR-Dipy e dadliStb RIPESAZIRE THCRY W#%ié%%{?é%%%é?%%&%@%&%%ﬁlkﬂ,

_ issolyed in Q.5 mL of dichlgromethane. Triflur
(Cho)ogna%%c’) K%%l%%gg ¥ r(?la g#&ﬁe@c%ﬁ%’sﬁ%’éﬁ%ﬁ%f}m tenprathrevtor 8
heterocyslly, GarE s el qalkuiniipRivant &GradNIFwentrated in vacuo and directly
said alkypurytiRellia sepersemphaseRL G0N 4976 %Sﬁ&giﬁik%’é’rﬁh%d%ﬁﬁiﬁ%zwo or
e

three sutdiPeXadufiuorgagstig @gld modifier) to afford the title compound as
TFA salt. 'H NMR (600 MHz, CD30D) S 9.11 (d, 1H); 8.67 (d, 1H); 8.31

0 % 1H): 8.25 (s, 111): 8.05 (d, 1H): 7.83 (dd, 1H): 7.75 (d, 1H): 7.39 (d,
R10 and i)‘fa?‘ Sotelenogether Yithithe Pit1ds e, O w(BicB Ky 28348 dd(ta fotl);monocyclic or
bicyclic BekBs8yd6 ith 44 )n@ér2 D& MingHhardy ey %lﬂaﬁfﬂg‘ ERIREANS VB hitrogen,

one or tWIFIRRSN G b BMR 394 I '& r (;gAgggol\cISCl +11]+, 416.2;
t e WH%QFQI%EC%&?%%%%S(EL dcom ncc)f%lﬁ ]d

1
hete :
. found 416.2.. -57 ; u BimUTETPRE®
OptmauﬁSglrjsél%%grvrﬁ%c%nﬁti%‘é‘flﬁr %SgﬁTgﬁS%ﬁSS}ﬁg‘Fé#&@fggﬁ%ér thereof, wherein
~aisindependently O or 1; b is independently O or 1; m is independently O,
R? is indgpesyontly spjeststb brant fant alkyh éGar Gty adahd IR R dibaRaiduaryl@nd

Ce)alkylbetesddyatyboiayipaptan atyaunsiibiedomjth,onedo five substituents,
each substituent independently selected from R8; R5 is selected from

.. .C2 6 alkenyl, C2-6-al l, -O-C2.6alkyl, -0- C(=0O)CL1.6 alkyl, - O-aryl,
b .
R s i o e - ML N G s RSR ey C1-
CosalkylgaRBAHGOBIRY hy{Carfes il esptibHEHP KB stita Wiy WilB-ENE 16§ wikyl or S(O)R.
substituents, each substituent independently selected from R8; R8

Co: CIf oy (CLOO N Sych, COZH, o, O, OH, ObCL.CB

perfluoroalkyl, Oa(C=0)bNR10R11, S(O)mRa, S(O)2NR'R", OS(=O)Ra,
3-phenylgkyingHd); béheoB)RtORhdptat LAHPRBESBCS cycloalkyl, said alkyl, aryl,
7-ethyl-3apikerytlsalkosayb4,5)cyclohepta[1,2-blpyridin-5-one: ‘
7~[(2,4—dimethoxybenzyl)anﬁno}—3—pheny1—5H—benzo[4,5]cyciohe:pta[1,2—b]pyridin~5—one;
7-amino-3-phenyl-5H-benzo[4,5]cycloheptal 1,2-b}pyridin-5-one;
2-hydroxy-N-(5-ox0-3-phenyl-5H-benzof4,5}cycloheptal 1,2-blpyridin-7-yhpropanamide;
N—methy1~5~oxo~3—phenyinﬁfz’-benzo[4,5]cyclohepta[1,2—b]pyridine-7—carboxanﬁde;
T-isobutyl-3-phenyl-5H-benzo[4,5]cycloheptal 1,2-b]pyridin-5-one;
N-(5-0x0-3-phenyl-5H-benzo[4,5] cyclobepta]1,2-bipyridin-7-yl)methanesulfonamide;
N—[5—0x0-3-{3~thienyl)—5H-benzo[4,5]cyclohepta[1,2-b]pyridin~'7-yl}metham:sulfonamide;
7-amino-3-(1-methyl-1H-pyrazol-4-yl)-5H-benzo[4,5 Jeycloheptaf1,2-5ipyridin-5-one;
7~(isopropy1anﬁno)—3—(1-meﬂ1yl~1H—pyrazol—4-y1)~5H—benzo[4,5}cyclohepta[1,Z-b]pyrich'n-S-one;
N-[(2R)-1 4-dioxan-2-ylmethyl]-N-methyl-N'-{3-(1-methyl-1 4. ~pyrazol-4-yl}-5-ox0-5H-
benzo[4,5]cycloheptal1,2-b]pyridin-7-yl]sulfamide;
N~{(2S)-1,4-dioxan—2—ylmethyi]-N~methy1~N”—[3-(1~methy1~1H~pyrazol—4«y1)~5-oxo-5H-
benzoj4,5]cycloheptal1,2-blpyridin-7-yljsulfamide;
N-[1,4-dioxan-2-yhmethyl]-N-methyl-N'-[3-( 1 -methyl- 15 -pyrazol-4-yh)-5-ox0-5H-
benzof4,5]cycloheptal 1,2-b]pyridin-7-yl]sulfamide racemic;
N—methyl-N'~{3~(1-methyl—IH—pyrazol-4—y1)—5—oxo~5H~benzo{4,5]cyciohepta{1,2~b]pyridin-7—yl]~N-
(tetrahydrofuran-3-yljsulfamide;
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b]pyﬁdin-:%}%%ﬁg%g@-one; 7-amino-3-phenyl-
ydr

heterocyclyl, and cycloalkyl optionally substituted with one, two or three
substituents selected from R9; R9 is independently selected from:
C:%O%CI-CIo)alkyl, Ob(C1- C3)perfluoroalkyl, oxo, OH, halo, CN,
W‘Eé%’; I4Ikenyl, (C2-Clo)alkynyl, (C=0)aOb(C3-C6)cyclofkyUs2006/024256
(C=0)a0b(Co-C6) alkylene aryl, (C=0)aOb(CO0- C6)alkylene-heterocyclyl,

e =Q)3Qb(Co-CH) alkylene-N(Rb)2, C(O)Ra, (Co- C6)alkylene-CO2Ra,
e B 4 RHBY2 (B ok hpwran. .1 -
((3R}-te thﬂflgé’i’&dél‘kyl, alkenyl, alkynyl, cycloalkyl, aryl, and

Nmethyh@té?déynmys1Hp1)‘malw—sukfsﬁtuteﬁmmcc@m,e]dy&m@iﬁhﬂﬁ@ﬁwﬁ'ﬁwﬁmﬁf\h
({38 }-tetstipi@d from MBieskke(Cl- C6)alkoxy, halogen, CO2H, CN, O(C=0)C1-C6

(5-oxolKli8%0 AN N(RD)2: <58 WO 2007/002258 PCT/US2006/024256 RIO
ﬁ(i %rt%/)lﬁ?ﬁflgrgl %%%%r%%e%]ﬁ% 53 %%%gh%g T EXbTe e peliepamide;
15-0xor - U8y BsiE-E B a4 T atsfoniaky 2 HesTie b rvbeyiylioRin@Eo
N-[5-oxoglki 3 dbjza2-00 Talikamt, IRy Myb HeleRoTy e ReaBreyaIaaky/,

N~{3~<1-rﬁ@aRW@mzm)N%b@smr@&xls%ieﬁém@wypgﬁmogylyl, alkenyl,
ylimethaddghRlyRYLis optionally substituted with one, two or 5 three substituents

N[5 s_,),e{l%%ted from R8, or R10 and R11 can be taken together with the nitrogen
"Xt WHIBHTHHEY are HHrRerel i emiobePrdrobipeRiciar  tsidyeiitrs ieeytte;
N-(3-{1-Igritdimethyisanapistayibr Baebirirnd- ol -Sptionsibaontaisiogldhadifionethe 7-

yDmethawtitndigeanidene or two additional heteroatoms selected from N, 0 and S,

N-{3-[1-(82ld, Qavelie gr bicvelic h cle 10 optionall tityted with one,

- {1}met(?wo (%ee glu bstitugr%/tﬁs se ecte%%gyrﬁ égxcgga%}?r%ojggiﬁé{r? (P fekpagyridin-
Y methanesulpnpr ialkyl, (C2-C6)alkenyl, (C3-C6)cycloalkyl, aryl, -(C1-

N-(-{T-eprhyiirsaReird ey iy a4 Slncelattyleadnpterbegelyl; and 15

yl}pheny Rieibimaelfendéily selected from: H, (C1-C6)alkyl, aryl,

N-[3(1- 13l DylyReteracyehyly (el leneheterocyclyl,

cskich@alingensanyNeleracys Ménz@%fw(%ﬁl%ﬁ%%’%ﬁgfﬁﬁ%%%zRal ) A

y1jmeth an(eCm:';Bl-f%:n6]c.éceloalkyI, (C=0)0C1-C6 alkyl, (C=0)C
ompound $elected from: 20

C
N-3-L-Ghfmmivmrabspbbefestasiéydiohensealt 2ehojtislryEcbrpal1,2-blpyridin-7-
yl}methaifeattighadiglenyl-5H-benzo[4,5]cycloheptal 1,2-b]pyridin-5-one;

N-[2-(1 -k dhrelimasthoxybsnzyleniinels ﬂ%%ﬁdﬁ%ﬁ%&ﬂﬂsﬂ%ﬁ%ﬂf%’f%[cloheptan,2-

-benzo[4,5] cyclohepta

ri m-g’-one;

N.N-dim ﬁiﬁ/‘-ﬂ‘-‘(@%‘)@@-‘gWWTW—@E%?&{Z@Z@W&@%M@BEbﬁa?hi’diiﬂa?i-%)p
yllsuifamiédpanamide; 25
7“(5~mefh@‘1’-m%Mhap%@,ﬁﬁﬁﬁﬁ%tﬂﬂ:ﬁ’%ﬂ@ﬁaﬁl&lﬁ%ﬂ%’)ﬂ? pahpysjeline-7-carbo
vencots EAE I SCHNHI RSV SF-penzold Sloycloheptall Zblpyricin5-one;
. %%(Oﬁ;{?he' = -t_)e_nkoh4,5 cyclohepta[ o

[ 4-dimeshomsOPRav saipihadahiess Rotihsriel 4N pscinhsea B2hlenydissHobenzo
7~{(2,4~di{ﬂ§3]@9&mwb€aﬁm23mwmmzwﬂyﬁéﬁaitmsoﬂi(;ﬁ‘jaﬁfﬂiﬂ&pta[1,2-b]pyridin—5—one;
N-methyl NapBiion b rmethyribt-ayazcld-yhr-BH-kenz i pieycahepialig:bloyidi
(tctrahydrgf%a(‘}x@ﬂ)sdfanﬁde;
'7-[(imidazo[1,2~a}pyridin~3~y1msthyl)amino}-3—(1-methy1»1H—pyrazoi-4—yl)—5H~
benzo[4,5)cycloheptafl,2-b]pyridin-5-one;
7-{[(1-methyl-5-oxopyrrolidin-2-yl)methyljamino } -3 1-methyl-1H-pyrazol-4-yl)-5H-
benzo[4,5]cycloheptal 1,2-b)pyridin-5-one;
N—methyl—N-B—(l—methyl—1H—pyrazol-4-y])—5-oxonSH—benon,S]cyclohepta[l,Z-b}pyridin—'?-yE]-N-
(tetrahydro-2 H-pyran-2-yimethyl)sulfamide;
N—[3~(1~me:thy1-1H—pyrazo}-4-y})-S-OXO*SH-benzo[4,5]cyclohepta{1,2-b}pyridin-7—y]]-f\"~
(tetrabydrofuran-3-yDsulfamide;
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30
7-(isopropylamino)-3-(1-methyl-IH-pyrazol-4-yl)-5H-benzo[4,5]cyclohepta[
1,2-b]pyridin-5-one;
N-[(2R)-1,4-dioxan-2-ylmethyl]-N-methyl-N-[3-(1-methyl-IH-pyrazol-4-yl)-5-
AH&%O(JEH‘f*b)ériiéli[ﬂffE}é;fcbdhéﬁM{ &%@}Wﬁéﬁﬁ%ﬂ]ﬁ%@[ﬁaﬁ@ﬂdm‘”
viYldBBytibed4achakans@iddmethyl]-N-methyl-N-[3-(1-methyl-

N%@Mﬁﬁﬁf}bﬁ&%%é%r% - SNz SRy E10BRIaE k-2 BlpyisiANT7YI]

ﬁnasoﬁtﬁ ﬁmeth []-N-m [-N-[3-(i-methyl-IH- p zol-4- yg) -5- oxo -5

i B e e e Y e

AN rrestippRie-FRV{ it Wﬁw@%&%@bwé&%@m@m@ﬁ@ﬁwﬁm

N 2-dajpysidioxd-yH-Dnttettslaydrabpren S-aihatdtamdane 5@ @ronamide;

ﬂ@QZ{%%&%EQ&l@%ﬁﬁégééaﬁt@%é&fjmlﬁéig& fi\b@p&&[ i bz?ﬂeméfl N
-0XO0- enzo cyclohepta pyridin-7-y

y@ﬁ Xt%ltgrsqhég f[l?ran 3-yh)sulfamide; N- me ](F?,meth7yl

A ags?aié?m}%%%%ﬁﬁe?%ﬁ %11%98 &5& B Byridin-7-yll-N-
viizshasetpiyepiteiran-3-yl)sulfamide; 5
N(B-dixeiBopyitain it V-5 bkbenineld Sipyeiohepiaf i RickpylidinByliimethan
yggmgtgg@ﬁ]@gam%is 0x0-3-(1H-pyrazol-3-yl)-SH-benzo[4,5]cyclohepta[
ridin 7 ethanesulfonar

%- 69)"()%) ;WSP XJ:}:%%D 4% c): g%%be%]g? fgi/mdm 7 yiﬁeﬂiylenamifonmmde

&BT‘!);}I. }I}-Wm%% &ﬁ%ﬁ% Bipyridin-7-y1}-2-pyrrolidin-1-
YF@%“EE“P??@FHW%—I -pyrazol-4-yl)-5-oxo- _5H- -benzol[4,5]cyclohepta]
dinthy]pharid Heethyl M Hiephandstifrfamid 88 bonzo{4, 5 jeyclohepta[ 1,2-bjpyridin-7-
y&j&{&@gozq(g{gl pyrazol -4-yl)-5H-benzo[4,5]cyclohepta[1,2-b]pyridin-7-ylim

i s B A e e

* R@Si’nbmﬁt*mﬁwﬂéﬂxﬁ@tWtMﬂYﬁ#&fbﬂ&%ﬁ}W&éh%@h%f&%s"ﬂé&%iﬂim“
dneptal 1,2-b]pyridin- 7-yl }methanesulfonamide; 15
7N2(4f»{e?r{$mﬁthwﬁuimmwechﬁmor&ld&benmﬁx@wdﬁmema[l,2-b]pyri

oil@lb%@b@mtb@@ﬁémﬁﬁe@mde
gai%l SR RS S P RIE S R P bl

A LA b ) e R R e e i

oepta[ |,2-b]pyridin-7- 20 yl}methanesulfonamide;

7%12)(ﬂ-rﬂé&l&lb§l&ﬁm%dmﬁaﬁ{)elmlbﬁ={zoz 4-y1)-5H-benzo[4,5Jcyclohepta]1,2-E]pyridin-
methylsulfonyl)amlno] -5-0x0-5H-benzo [4,5] cyclohepta[ 1,2-
|d|n 3- yI}benzanmlde N,N- dlmeth

AT e e o‘pe’é] é%}EF&ﬁ%[ﬁtgFVﬂﬁg]W{&,ﬁ -Lpyridin-

5;ﬁ}]1sulfam|de 25

tefr{Eutnetinykt Laigsidanle B-thiadjazolidint2ad) G2 (A ety kmyrazol-4-yl
Yoty ethylpiperazine-1 -carboxylate;

tert-butyl 4- {2-hydroxy-2-03-(1-methyi-1 A-pyrazol-d-y1)-5-oxq-5H-benzal 4,5 Joycloheptal 1,2-
blpyridin-7-yllethyl}piperazine- 1 -carboxylate;

7«(I=hydroxy-2-piperazin- 1-yiethy)-3-(1-methyl-1A-pyrazol-4-yl}-5 H-benzof4,5 Jcycloheptal 1, 2-
Hlpyridin-5-one;

or a pharmaceutically acceptable salt or sterecisomer thereof,
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benzo[4,5]cyclohepta[l,2-b]pyridin-5-one;

7-[(2,4-dimethoxybenzyl)amino]-3-(3-thienyl)-5H-benzo[4,5]cyclohepta[

1,2-b]pyridin-5-one;
7-[(2,4-dimethoxybenzyl)amino]-3-(IH-pyrazol-3-yl)-5H-benzo[4,5]cyclohe
pta[1,2-b]pyridin-5-one;

N-methyl-N33-(1-netAPRRIBIFESBESA -y1)-5-0x0-SH-benzo[4,5] cyclohepta]

1,2-b]pyridin-7-yl]-N- 30 (tetrahydrofuran-3- yI)squam@ﬁ

7-[(imidazo[1,2- a]pyrlq{i”u -3-ylmethyl)amino]-3-( yIﬁH-pyrazoI-4-yI)-5

H- benzo[4,5]cyclohe ta,2 b]pyrbdln -5- Onﬁb&ﬁ\j

[(2-methyl-5- oxopyrro - I mthyl 3

-SH- benzo[4,5]cyclohept 5 -one; 3&Me

N-methyl-N'-[3-(1-methyl-1H} A-y)-5-0x0-SH-benzo[4,5]cyclohepta]

1,2-blpyridin-7-yl]-N- (tetrahydro- 2H- -pyran-2-yhnethyl)sulfamide;

N- [3 |- methyl IH -pyrazol-4-yl)-5-oxo-5H- benzo[4 5] clohepta[l 2 b yr|d
TH kA euiramie)-66" RFTM Plpyridins-
oifeT - pyrazol -4- yI) -5-0x0-5H-benzo[4,5]eyclohepta[l,2- b]pyrldln -7-

ylJrnorpholine 4-sulfonamide;

o ¥ 1RslA s QRIaRYIRineragin:lyhR:0x0-5H-benzo[4,5]cyclohepta[1,2-h]pyrid
in-7- yllmethanesulfonamide;

3-(4-isopropylpiperazin-1-yl)-7-phenyl-5H-benzo [4,5] eyclohepta[

1,2-b]pyidin#s-one A RCERAHBEFHBHNLS-y|-5-0x0-5H-benzo [4, 5]cyclohepta[

1,2-b]pyridin-7-yl)methanesulfonamide;

N-(3-anilino-5-oxo- 5I—{ benzo[4, 5]cyc|ohepta[@ 2- ja]pyrldln -7-yl)methanesulf

onamide; N

N-[3-(cyclohexylamifq)-5

| @ S}éycl\ﬁé,p_a(g 2-b]pyridin-7-
yl)methanesulfonamide; ,
N-[5-0x0-3-(pyridin-4- ylamin F5H-=Benzol4, 5]cyc|ohepta[1 2-b}pyridin-7-

esul n -3
Nﬁ:’]’r&nkoﬁl %a?ctfg gﬂc }[’a? NS] yrldfyﬁ % g{ﬁ%é %ﬁﬁnﬁhﬁyﬁ
bergq . Sl ERREYI2 B‘é o7[4f feptall, 2 b]pyrldln -7-yl)ethylenesulf
onamide;

or D pfinnerRedrRhenydsebtabrNZR e Clobepta[1,2-b]pyridin-7-yl)-2-pyrrolidin
-I- ylethanesulfonamide; dimethyl
[3-(1-methyl-iH-pyrazol-4-yl)-5-oxo0-SH-benzo[4,5]cyclohepta(l,2-b]pyridin-
7- yllamidophosphate; 7-[(1R)-1-hydroxyethyl]-3-(1-methyl- |
H-pyrazol-4-yl)-5H-benzo[4,5]cyclohepta[ 1,2-b]pyridin- 5-one; 7-[(1
S)-1-hydroxyethyl]-3-(1-methyl- | H-pyrazol-4-yl)-5H-benzo[4,5]cyciohepta[
1,2-b]pyridin-5- one;

methyl-lH-pyrazoI-4-yI)

-5H3benp
=
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7-(2-{[tort-butyl(dimethyl)silylJoxy) ethyl)-3-(1-methyl-1H-pyrazol-4-yl)-SH-
benzo[4,5]oyciohepta[l,2-b]pyridin-5-one; 7-(2-hydroxyethyl)-3-(1-methyl -
| H-pyrazol-4-yl)-SH-benzo[4,5] eyclohepta[ 1. ,2-b]pyrid in-5-one;
7-(1,2-dihydroxyethyl)-3-(1-methyl-1H-pyrazol-4-yl)-5H-benzo[4,S]cyclohe
pta[ 1,2-b]dyridin-B-compoP{(IR)jck-methoxyethyl]-3-(I-methyl -|
1-f-pyrazol-4-yl)-5H-benzo[4,5]cyclohepta[1,2-b]pyridin- 5-one; 7-[(LS)-I
-methoxyethyl]-B-(el/riethyl 1H-pyrazol-4-yl)-5H-benzol[4,5]cyelohepta[1,2-
b]pyridin- 5-one; tent-
4-[2-(3-chloro-5-0x0-5 ben o[4, 5]cyc|ohepta[1 2- Q]pyrldln -7-yl)-2-
hydroxyethyl]pip erazin sarboxylate /
ten-butyi4-{2-hydroxy-2- [3 (1-ryve i -
Jcyciohepta[1,2- b]pyridin-7-yl]: ‘ e-)/ car oxylate
7-(1-hydroxy-2-piperazin-1-ylethk
-methyl I7 T-pyrazol-4-yl)-5H-benzo[4,5]cyclohepta 1,2- b]pyridin-5-one;
11A
N-@ ﬁﬁ%ﬁg{l 9(@?%’%@@% §éﬂ‘z9&%@%€’dﬁ%&f{ Aers k8!
yl}?‘ﬂ?}ﬁ%ﬂmﬂfﬁﬁ%bcnzyl)amno] 3-(1H-pyrazol-3-y1)-5H-benzo[4,5)cyciob
epta[] ,2-b]pyridin-5- one or a pharmaceutically acceptable salt thereof. 4.
or ppbompoutekvhieteita® flt@4E N NO O N N-
[(2R)-1,4-dioxan-2-ylmethyl)-N-methyl-N- [3-(I -methyl- |
H-pyrazol-45y1)-$-ax@spbliund which is:
benzo[4,5)cyclohepta][l,2-b]pyridin-7-yl]sulfarnide or a pharmaceutically
acceptable salt thereof,

M
N e ] OH

7-(1,2-dihydroxyethyl}-3-(1-methyl-17-pyrazol-4-y1)-5H-benzol4,5 Jeycloheptal 1,.2-blpyridin-5-
one

or a pharmaceutically acceptable salt thereof.

7. A pharmaceutical composition that is comprised of a compound in
accordance with any of Claims 1 10 6 and a pharmaceutically acceptable carrier,

8. Use of the compound according to any of Claims | to 6 in the
preparation of a medicarnent for treating or preventing cancer in a mammal in need of such

treatment.

9. Use of the compound according to any of Claims 1 to 6 in the
preparation of 2 medicament for inhibiting the receptor tyrosine kinase MET in a mammal in

need of such treatment.

1. Use of the compound aceording to any of Claims 1 to 6 in the
preparation of a medicament for preventing or modulating metastasis of cancer in a marmmal in

need of such treatment.
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-61a 5. A compound which is: O NHS/ O /N
N-[3-(4-isopropylpiperazin-l-yl)-5-oxo-5H-benzo[4,5]cyclohepta[l,2-b]pyridi
n-7- yllrnethanesulfonamide or a pharmaceutically acceptable salt thereof.
6_ A compound whichis: NN~/OHO OH N )
7-(1,2-dihvéFoxyethgiys: afikdv A rvpgicizdha Sansr rselksbid Bawyksshe
andyrsek, SAREYRIinSSL e arp Ristaarat icami e Biad R Safcaeidnay . A
smilhgpth HEE R REEEEOPTEIY P ol R s BYN6TA b AIPERIn@aRL lary renal
cargigOHaAalic’ GRENGISRCISHHSY t8!6 PRI pHERR R DtICANT Actbphiasiema
andcBieRSt. BIUBS the compound according to any of Claims | to 6 in the
preparation of a medicament for treating or preventing cancer in a
mammal inlgeed %f g%?wa ége{gtrggnrgb%%seu% tlhe compound according to
any of Claims 1 to'6'in the pr paratlon'opg medicament for inhibiting the
receptor tyrosine kinase MET in a mammal in ged of such treatment. 10.
Use of the compound according to gny of Claifis 1 to 6 in the preparation
of a medicament for prexgnting \pdulatrig\metastasis of cancer in a
mammal in need of such tredtinept. -6 @‘r use of Claim 8 wherein
the cancer is selected from eag/ and neck-squamous cell carcinoma,
histiocytic lymphoma, lung adeyiocaresroma, small cell lung cancer,
non-small cell lung cancer, pancreatic cancer, papillary renal carcinoma,
liver cancer, gastric cancer, colon canéer, multiple myeloma, glioblastoma
and breast carcinoma 12. Use of a compound of Formula I: R5

or a pharmaceutically acceptable salt or stereoisomer thereof, wherein
ais independently  Oor i;
b is independently O or 1;

m is independently 0, 1, or 2;

R!is selected from aryl, heterocyely! and NR'R'": said aryl and
heterocyelyl group optionally substituted with one to five substituents, each
substituent independently selected from R®;

R* is selected from hydrogen, Cj4alkyl, OH and ~O-C,alkyl, each
alkyl optionally substituted with one to five substituents, each substituent
independently selected from R®:

R® independently is: (C=0),00C-Cyg alkyl, (C=0),Ovaryl, C3-Cio
alkenyl, Co- Cyp alkynyl, (C=0),0; heterocyelyl, CO;H, halo, CN, OH, 0yCy-Cq
perfluoroalkyl, 0,(C=0),NR''R", S(0)R?, S(O)NR'R", OS(=0)R?, oxo, CHO,
(NﬂO)REOR”, or {C=0),0,C;5-Cg cycloalkyl, said alkyl, aryl, alkenyl, alkynyl,
heterocyelyl, and cycloalkyl optionally substituted with one, two or three substituents
selected from R%; :

R’ is independently selected from: (C=0),04(C;-Co)alkyl, Oy(Ci-
Cs)perfluoroalkyl, oxo, OH, halo, CN, (C2-C1p) alkenyl, (C2-Cig)alkynyl,
(C=0),04(C;5-Cg)eycloalkyl, (C=0),04(Ce-Cs) alkylene aryl, (C=0),04(Co-
Celalkylene-heterocyclyl, (C=20),04(Co-Ce) alkylene-N(R),, C(O)RZ, (Co-
Coalkylene-COsR?, C(OYH, (Co-Cyg)alkylene-CO.H, CION(R), S(O)mR?, and
S(O)LNRR': said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is



Ry or a pharmaceutically acceptable salt or stereoisomer thereof, wherein
a is independently O or 1; b is independently O or 1; m is independently O,
1, or 2; R' is selected from aryl, heterocyclyl and NRIR11; said aryl and
heterocyclyl group optionally substituted with one to five substltLLents
oplealystibstitust Yritepehdeintiy é@l@@e@%ﬁ@msmﬁ@ds%metﬁd fP&n(Ci-
ColirsperlasnpafRyil. O Ao bfatkyd 2Badhosfkyngptithally substituted

with one to five substituents each substituent independently selected
from RS; %Zﬁlkﬂde({) %(me?rmr{ d@béév Eﬁe%@%%&é‘ l"&%&} ylcgél%fll,

‘ﬁgﬂ% ﬁﬁ %ﬁ@ 2

53 |§ 2
Pt}é:ht se ecte f@' )(glo}f

8 C¥Og _is 0 %(/mgl?ﬁ %bs’a uted
one TWo or three SL¥b ent’s selected from R9; R9 is

mdependently selected from: (C= O)aOb(CI Clo)alkyl, Ob(C1-

C3)perfluomelikyl R*0:£Ahe halen C¥ effed S0 BBV ota oMl aHIRY are
atthGe @ Qe S r&ﬁ)&é’@‘&ﬂ@l&/h@_@ﬁggﬁ C@')vﬁﬂ“ﬁl-@%@ﬁﬂers in each ring
andGpHRPR CoRrdih Iﬁ)ﬂ'%ﬂ@rﬂ'@x‘ﬁ@%ﬂ{r& TOBON &RcGBitional
he@lodienes NMEIRd Ra.dGad @GQQJHW\%@Q% Q) heterocycle

opfeRafe)alicirRg: GARBnC QINIRRIZe SHEAMRAANMERPIINRIOR1L;
said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is -61

optionally substituted with one, two or three substituents selected from Rb,

OH, (C1- CRjatkiodyptiatogén s@@Rid, i) QICLRIMCE @ikl akengndCs-
CoNRlg2k R0 dnd Rifapeihdepentbritesetyciet #ndri(H; (C=0)ObCQ-Clo
Csalkgileehe@)GhCEiCmdycloalkyl, (CO)Obaryl, (C=0)Obheterocyclyl,

C1-ClI alkyl, aryl, C2- Cl alkenyl, C2-C10 alkynyl heterocyclyl, C3-Cg

cycloalkyl, SpiéeRa and (C O) N?Ig%% said c clo Ika/lﬁgj]rgl(g
heterocylyl Rl [ s ' i 1two or
Qﬁpé‘@%ﬁﬁ)%}{}td’&ﬁ?% Ry eaw n%é%qlaﬁl iz

(Crddétharvithilel ﬁltl%b%h% &ﬁ’rtl‘%? 5 attached to form a

monocyclic or bicyclic heterocycle with 5-7 members in each ring and

in ﬁ{%“&%ﬁHYaEBH'i?f’A'H%dﬁ’&ﬁﬂ&i‘ﬂ?&@eﬁ’c%@'HP&%'&eQ{‘& Qrafe-agdditional i in
tergatoms, selected from TNT, O and'S, said monocycllc or bicyclic

heterocycle optionally substituted with one two or three substituents
selected from R9;

13.  Use of a compound of Formula I

or a pharmaceutically acceptable salt or stereotsomer thereof, wherein
a is independently  Oor 1,

b is independently  Oor I;

m 1s independently 0, 1, or 2;
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Ra is independently selected from: (Ci-C6)alkyl, (C2-C6)alkenyl, (C3-

C6)cycloalkyl, aryl, -(CI-C6) alkylenearyl, heterocyclyl and -(Cr and Rb is

independently selected from: H, (C1-C6)alkyl, aryl, -(C1 -

C6)a|ky|ene ryI heteroc clyl,-(C]- C6)a|ky|enehetero clyl,(C3- C6)cyc|oa|k

(c=0)dc s iPes-ays B orglY @@@ngmﬂ% ﬁ&éﬁl tion

het%ﬁaymgh%aﬁpewtfaw a% t&P}% éﬁt.ﬂ@eaar%‘r HESHHERMERRY need of
subgtiyisatdatsRshtentlyyele e E%‘F?]Bound of Formulal: R5 RTN) ora

pharmaceutically acceptable salt or stereoisomer thereof Whereln ais

'”depe”deﬁm{ Oé’ir 3159 fso % %‘9&{“!}’ 0 l\pé& bﬂr or
alkjﬁ 10naﬁ gu%% Ptut ??spe 1S e s’u%gl!
n dee?g Mg§ Qroup § ysu stltute oné to Ive su stltuents
e% stituent independently selected from R8; R'is selected from

hydrogen, C1.6alkyl, OH and -0-Clalkyl, each alkyl optionally substituted

with one torfvia s siitignts: ¢acosubsiituep hlindegerdguirselested,
alk&am R8:R8-ngapendetyds heredaPh CoCigalkyl (CRO)AO LRI Cs
per m QOB Q

Gidofohk vl kenyk-CRNR IR Hlkyyl, (CaRhree o cysiivh) (RO 2o hale0,
(NZNROR! QB CL-C8, pariluarealiodliOa(GROBNRIOR 2 R@)MRayny],
hetSRYNR AR ¢ QRERYRAMRIIC KD stiNEQ) RIOR n O (fo~0)ab Gid-tuents
sel&elpatioy ;Said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl

optionally substituted with one, two or three substituents selected from

R9; RO is mdependently selected from: (C=0)aOh(CI-Clo) |, Ob(Cr-

cs)perﬂuoﬁéalmd@p@n@pﬂshm&c@ﬂ frop-CdoPaietiyi: Q@iﬂébd)élk%yl
Cs {eetnaopicB-oe)chtiohityl (B-0)aObiabms).dikylemsaieynyl.
(Cféia@ygétﬁ@@y@@ﬁqkyléfﬁe%é%f%ﬁwla@@ ¥ o8y Ou(Co-
Colkylene-eRp CIOSRAO G alikyshecctiRa, GO, (Co
CoboemdigBACOORH( ©(O)NlRbY2 SIOIMFE @RI oM R'; 20
S(QIYR alkenyhic b a&@@hw@ww caﬂ@%réré@g}e@ndél BpRGHEly s
optiesshinsEinitebretaes oftheekigs st Husais sersder srAmRB, OHLEa:
Ceralkoxy, halogen, COxH, CN, O{C=0)C-C; alkyl, oxo, and N(R");

R!% and R" are independently selected from: H, (C=0)0,C-Cy alkyl,
(C=0)0,C3-Cy cycloalkyl, (COYOparyl, (C=0)Opheterocyciyl, Ci-Cyg alkyl, aryl, Cg-
C alkenyl, C»-Cyp alkynyl, heterocyclyl, Cs-Cg cycloalkyl, SO,RY, and (C=0) NR®,,
said atkvl, cvcloalkyl, aryl, heterocylyl, alkenyl, and alkynyl 1s optionally substituted
with one, two or three substituents selected from R¥, or

R** and RY can be taken together with the nitrogen to which they are
attached to form a monocyclic or bicyelic heterocycle with 5-7 members in each ring
and optionally containing, in addition to the nitrogen, one or two additional
heteroatoms selected from N, O and S, said monocycelic or bicyelic heterocycle
optionally substituted with one, two or three substituents selected from R%;

R® is independently selected from: (C,-Cgalkyl, (Co-Coalkenyl, (Cs-
Ceieycloalkyl, aryl, -(C;-Cq) alkylenearyl, heterocyclyl and -(C;-
Celalkyleneheterocyclyl; and

R® is independently selected from: H, (C,-Cg)alkyl, aryl, «(C; -
Cealkvlenearyl, heterocyciyl, -(Ci-Cglalkylencheterocyelyl, (Cs-Ce)eycloalkyl,
(C=0)YOC-Cs alkyl, (C=0)C1-Cy alkyl or S(O)R*
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C6)alkoxy, halogen, CO2H, CN, O(C=0)C-C6 alkyl, oxo, and N(Rb)2; R10
and R" are independently selected from: H, (C=0)ObCI-C1lo alkyl,
(C=0)ObC3-C8 cycloalkyl, (CO)Obaryl, (C=0)Obheterocyclyl, C1-C10
alkyl, aryl, C2- Clo alkenyl, C2-C10 alkynyl, heterocyclyl, C3-C8 ]
in thy EEsaREL SOER AN BAPEER0 N REP DI ARmaRC Gy efoaeping iAnase MET in
a magterd appeestied iy amerENGMy | is optionally substituted with one, two or
three substituents selected from R8, or R10 and R'1 can be taken together
with the nitgggen %ﬂs‘é"giﬁh thg1 are, %g%%@l%% toIform a monocyclic or
bicyclic heterocycle wit S hembers in eac ring and optionally
containing, in addition to the nitrogen, one or twa. additional heteroatoms
selected from N, 0 and S, said moncyclic or ﬁyclic heterocycle
optionally substituted withyone, two gr thbstituents selected from R9;

A

Ra is independently sel o from G , (C2-C6)alkenyl, (C3-
C6)cycloalkyl, aryl, -(C1-C @- reterocyclyl and -(C1-
C6)alkyleneheterocyclyl; andRf isNagependently selected from: H,
(Ci-C6)alkyl, aryl, -(C1 - C6)alkylenearyl, heterocyclyl,
-(Ci-C6)alkyleneheterocyclyl, (C3-C6)cycloalkyl, (C=0)OC1-C6 alkyl,
(C=0)C1-C6 alkyl Or S(O)2R' -65 in the preparation of a medicament for

or INRIING dheBSeRtRL MRS 0g Pase METD: ddnanmatiaipeed of such

treatment. 14. Use of a compound of Formulal: 05 R~0 TN'l1ora

2 I RarRERdStidally S¥ebtable salt or sterecisomer thereof, wherein a is

b igridépemdently O of by b;is independently O or 1; m is independently O, 1, or

m iﬁ;i ij%é(%aé?ﬁgggd f@grlr] &%I: heterocyclyl and NR10R]1; said aryl and

eterdcyclyl group optionally substituted with one to five substituents,

each substituent independently selected from R8; R5 is selected from
hydrogen, @' BalkyktedHrancurQ); Gialieyk eaghurikyROtIONally substittited

heteiddyand @divesubsiillienisseachisvhbtibent fivdepbiiteatly, seldcted

subfsamdRBink&indiepanderteisiarRIa0C]-ClO alkyl, (C=0)aObaryl,
C2-C10

R’ is selected from hydrogen, Cjsalkyl, OH and —0O-C;alkyl, each
alkyl optionally substituted with one to five substituents, each substituent
independently selected from R®:

RS independently is: (C=0),0,C-Cy¢ alkyl, (C=0)05aryl, Cs-Cyg
alkenyl, Co- Cyp alkynyl, (C=0),0s heterocyclyl, CO,H, halo, CN, OH, 0yC;-Cq
perfluoroalkyl, O,(C=0),NR"R", S(0}.R?, S(ORNR'RY, 08(=0)R?, oxo, CHO,
(N=O)R'"RM, or (C=0),0,C5-Cy cycloalkyl, said alkyl, aryl, alkenyl, alkynyl,
heterocycelyl, and cycloalkyl optionally substituted with one, two or three substituents
selected from R’

R’ is independently selected from: (C=0),04(C;-Ciglalkyl, Op(Cy-
Csperfluoroalkyl, oxo, OH, halo, CN, (Cy-Cig) alkenyl, (Co-Cig)alkynyl,
(C=0),0(C5-Cs)cyecloalkyl, (C=0),04(Co-Cs) alkylene aryl, (C=0),0u(Co-
Cglalkylene-heterocyclyl, (C=0),0u(Cp-Ce) alkylene-N(R ). C{OIR?, (Co-
Cgalkylene-CO2R?, C(OMH, (Co-Co)alkylene-CO,H, C(OIN(R), S(O)mR?, and
S(ORNR'R!: said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is
optionally substituted with one, two or three substituents selected from Rb, OH, (G-
Celalkoxy, halogen, CO,H, CN, O(C=0)C;-Cs alkyl, oxo, and N(Rb)z;

RY and R'! are independently selected from: H, (C=0)0yCs-Cyg alkyl,
(C=0)0,C3-Cy eycloalkyl, (COYOparyl, (C=0)Opheterocyclyl, C,-Cyg alkyl, aryl, Co-
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alkenyl, C2- CIO alkynyl, (C-O)aOb heterocyclyl, CO2H, halo, CN, OH,
ObC1-C6 perfluoroalkyl, Oa(C=0)bNR10R11 S(O)mRa, S(O)2NR10R",
0OS(=0)Ra, oxo, CHO, (N=0O)R10R", or (C=0)%0ObC3-C8 cycloalkyl, said

alkyl, aryl, alkenyl, alkynyl, hetero clyl, and cycloalkyl optionall
C R Wit Y RS BFVED sl pSih RIS UBb Gt AR T4) MR

salcﬂrpé)éﬁeﬁb@lﬂ %%I@&’ﬂeﬁ%ﬁ‘?yé@ W(@P@%Wi @m@pnaﬂy substituted
with anSeFigeTORIER SERIIETI IS e e R ) HFlkenyl, (C2-Cib)alkynyl,
(C= O)aOb(C3 C6)cyc|oa|ky| (C= O)aOb(CO C6) aIkerne aryI
(C O)aO @ |k1y|en ero @Cm&) )%%ﬁ which they are
att é’ zn 1 ers i each ring
et sy %‘ a1 §§’ﬁ° &5}4 ﬂ %fesg Qg%%a"y
heter a s’e 5 a 3¢
fwo, o
85’5 (Eﬁoxys%m%og)&%t%ﬁﬁv% re[&)%%: %gg%% %éa Ikyl, oxo %Sr:n N(Rb)2;
R10 and R" are independently selected from: H, (C=0)ObCI-C10 alkyl,
(C=0)ObCRGaigyeheater (GeNbanybiicaQ)ObhrtiaraCy oy Gdrs10(C;-
C RibaAEYE, 6121, -66 QIO alkenykds7; G akydyl heterogyclyl, C3-C8
CoryeloalkybiSO2Ra-and (C=0) NRb2, said alkyl, cycloalkyl, aryl,
heterocylyl, alkenyl, and alkynyl is optionally substituted with one, two or
three substltuents selected from R8, or RIO and R11 can be taken
together wilh tﬁ@ﬁﬁ%gé@t@’%ﬂ@ﬁ%é@mé{aﬁ%ﬁeﬂﬂmoﬁmh ~(Cy -
Cs hibrisoyeid diesieyetic Hetérocy clel kpitenshz preribleils (Reaclniaheplind
(Copiionalfyscohthifiig) )k afiditibniier théhiRdgen, one or two additional
heteroatoms selected from N, 0 and S, said monocyclic or bicyclic
heterocycle o |onal substlt ted with one, twog I%{ree substituent
in %’&8&?8 ?b‘%‘ﬁ egb d’é%Y%/néé’lre8{e‘6‘? OPAHE Tl O caneer

in 3EBRE Iﬁéﬂ?ﬁ dikyl, aryl, -(CI-C6) alkylenearyl,
heterocyclyl and - (CI C%)alkyleneheterocyclyl and Re is independently

selected from: H, (§1-¢0)ataiat2 -{hlrePiRtkodensand. Retedare!Head
and(felefe ﬁgﬁ@g%@ﬁt@&&qﬂﬁ Wb (GHEEGY HeaImi GnR)QH e A ma,
s TN Hale@ Alkyt Aon (B2’ d@ﬂﬂﬁﬁlgr@a@é@t@%@;@tm%@iﬁ%m%%%y renal
car@[ﬁc‘.ﬁ%ﬁt'ﬁge%:ﬂl@&u' Jeelasiashiaf canee rrﬂﬁlﬁ;ﬂé@ﬁ}@%h&@ ngrRwafoma
an@%%f%%%ﬁ?%ﬁxaﬁ he use of Claim 12 wherein the cancer is selected
from head and neck squamous cell carcinoma, histiocytic lymphoma, lung
adenocarcinoma, small cell lung cancer, non-small cell lung cancer,
pancreatic cancer, papillary renal carcinoma, liver cancer, gastric cancer,
colon cancer, multiple myeloma, glioblastoma
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and breast carcinoma. -67 WO 2007/002258 PCT/US2006/024256
SEQUENCE LISTING <110> Merck & Co., Inc. Dinsmore, Christopher J.
Jewell, James P. Katz, Jason D. Machacek, Michelle R. Otte, Ryan D.
wgauemnodesathan R. <120> TYROSINE KINASE INHBITOR$ c$A30606/024256
21943YS <150> 60/693,229 <151> 2005-06-23 <150> 60/729,061
<151> 2005-10-21 <150> 60/789,473 <151> 2006-04-05 <160> 1
<170> FastSEQ for Windows Version 4.0 <210> 1 <211> 15 <212> PRT
<213> Artificial Sequence <22BRZ23EICompletely Synthetic Amino Acid
<110> JRGULNECE<400>.1 Glu Gin Glu Asp Glu Pro Glu Gly Asp Tyr Phe Glu Trp

Lreiu £Bhrel, &ﬂ&lEopﬂLer J.

Jdewell, James P.

Katz, Jason D.

Machacek, Michelle R.

Otte, Ryan. D.
Young, Jonathan R.

<120> TYROSINE KINASE INHBITORS

<130> 21943¥S

<150> 60/683,229%
<151> 2005-06-23

<150> 60/729,061
<1l51> 2005-10-21

<150> 60/7895,473
<151> 2006-04-05

<160> 1

<170> FastSEQ for Windows Version 4.0l
<210> 1

<211> 15

<212> PRT
<213> Artificial Sequence

<220>

<223> Completely Synthetic Amino Acid Sequence

<400> 1

Glu GIn Glu Asp Glu Pro Glu Gly Agp Tyr Phe Glu Trp Leu Giu
i 5 . 10 15



