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Rafis a key serine-threonine protein kinase which participates in the transmission of

growth, anti-apoptotic and differentiation messages. These signals can be initiated after
receptor ligation and are transmitted to members of the MAP kinase cascade that
subsequently activate transcription factors controlling gene expression. Raf is a
multigene family which expresses oncoprotein kinases: Raf-1, A-Raf and B-Raf
(McCubrey JA. et al (1998) Leukemia. 12(12):1903-1929; Ikawa et al (1988) Mol. and
Cell. Biol. 8(6):2651-2654; Sithanandam et al (1990) Oncogene 5:1775-1780; Konishi
et al (1995) Biochem. and Biophys. Res. Comm. 216(2):526-534). All three Raf kinases
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Activi¥éd B af mutations have been identified in 66% of melanomas and a smaller
percentage of many other human cancers. B-Raf mutations also account for the MAP

kinase pathway activation common in non-small cell lung carcinomas (NSCLCs),
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role in the modulation of growth factor signaling (Arora et al. (2005) Jour. of Pharm.



toxicities. Tyrosine kinases are an esp. inportant

target because they play an inportant role in the
wondslstdiien of growth factor signaling (Arora eCTalS2006/003654

(2005) Jour of Pharm 3 WD 2006/ 084015

anc&%m p-ISGIR PR R Bt ipbibieradt uesne biss pompete

withh& AW%lﬁ&iﬁ b6k 1RY csthlyBic ﬁf)mtaﬂleofcs@%?ﬂ/%ﬂcg %é}gctg%}gf'slﬂg kinases

several oncogenic tyrosine kinases

(Fab2a05 pl. X&@QH) &aBire Béathehuiobgy 2333\’)3?29%) 386)eral Spmosina kinase

e LRG3 B B o b Re BB Bon
appH ewcpmﬁ!e R clicl triulg ihdtding uﬁauralb ﬁxesylafél(sm‘lm Gleked)l b

él ate (STI571; Q’eevec efitinib &I]ressgg
gefétnm (Irmsm) exbstinib (@S- 1 7%k devesya), laaptinib £ i2@mentinib (CI-

Loy B R S5e4 ) Vitlgnl§ E‘f%%%@%%o%ﬁfgﬁé b2, B-o006)

sutélﬁlQSUZ‘lB%iS) afidefleidmide ($UE01)SWKI hre thid & @igorfabitisevaslass of
npor.tant new cl ass of targeted ther ag t hat

'targﬂ@%ﬂlpéw thatdpfefere cvith weeléimcelé sighaingpathueysanddhugalow

L e

focmﬁ of nttens dndy dig:odelsrcnfﬁoewSXThcﬁmpsm$t aITK200393 Oarretit @pinion in

SRy SIS0 308 s, P Gl e Shempaics

446}(54)7 @4y~ 685). [0008] Inhibitors of Raf kinases have
been suggested for use in disruption of tunor cell
[00$8bwt h ai{ndnh@cns ef Raf kihaset havat brentsugdested foreuss in disguption of

hi t nocarci n ; Il cell
oy st S AR e bR en i ARGEE ' B Bor Ryt tung
adéﬂo@&‘cin@mat Qﬁall Eéifiluﬂg QincRf QA@}Baﬂ@féAﬂB Mh@ﬁieﬁst%ﬁrdi‘ﬁcﬁ@i d8d 8lso in
associ ated with neuronal degeneration resulting from
thei teqafraert andipe prophylanis of disatyleteasseniated nathmsnioaabdageneration
resﬁﬁfng ﬂaog? ?SrCBgIﬁlc Vgllit% 1l§aufl]% %elrgglatl : ch&{lﬂra‘#er ggr%{ﬁa@tan%staﬂgoke
al'ss alter eeren e Cevent s alid

and esilti-idifngt deomtiaand alsbjaliey cersbirslgisshendo evants dlichial those
childbirth (Strunberg et _al. (2005) . Onkolo g e
reszbl(nz)fr%i}@afb%mvaswg&némdéor(mw}xwhéﬁm ergrh gl (2005)

Y vt n
O B R R AR B PRl B fer anf Om)
is apaorel ayoostgticgrad-kiisash aﬂn@tcﬂeamtrmmdd)yfthe FDWefqn etheancedtenal cell
various. cancer

: cartg{n%g{az%igf %f a%{jeg%}pp@é%g}e Rgé@tlaag%ai@enﬁf a(ddltlona \efetlrlous
cm&rsqm%d@QQQOOh €hﬁfcap<tance£ ROO3P(1QUDE. 263 §3H-BIT; i Re et al.

I nvest. Drugs 4(6):75 . Sor af enlb prevents tunor
(2093> GutremsyOpinientn frivsst. Brrug ). 7%eV63)p rS@rafemb aréventsavigor

éﬁﬂ%@ H‘aﬁ J i% e?g%lgfj C%%ﬂg&?ﬁrggon %d g{n% 005 Pgﬁxlbe%l C(?,Jlark et al.

(20@&;@@1@1&@1 @aﬁ(céﬁke@a@@lﬁ B3BR54; et 6{20@5) .0r{c308)24(46):6861-
er Res. 19) 7099 71091 0009] Use of these
68@%9@@]@@@1 Qtlarbr( 4@§apger,$§§ &t N 997180 at i ons such as
dev
[odpgg bons eﬁsg Bfﬁiéée ﬁfnge héxtag{ég gstrlﬁggxn{hf%ﬁte i ARK s shUTRY the
development of resistance and the lack of tumor response in the general population. The
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inhibitors for the treatment of solid tumors
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with ¢ 08 B10gie GERD f q"«'il eeP{Y e%gcgg € efregﬁc% i’l 1%%%25]

m CRE QR IORIR2BR2E —Wﬁﬂ C-OORZO Ikyl,
etg%c 2 N%S(ﬁcizﬁgarﬂﬁog/clyl a%d ( ) oY
(@h@gaékyl) and<bt¢t¢roawl§§lnyl al kynyl het er ocycl e

(T or o e iR erded e 38&"%#}13?& rEESL e

%}NRZOR@( -O‘RFQZCOC% RY), G2 Y)an(%mmmRZNR@QE@)g(ORZO
-OP(=Y)(OR )(%(R29 ), -OP(OR )(o%l) -P(= Y)(Olfll))(éR”) P(=Y)(ORNRYRY, -
SR?_ -S(O)RZ, -S(0),R%, -S(0),NR*R?!, -S(0)(OR?), -S(0),(OR?), -SC(=Y)R?, -
SC(=Y)OR2°, -SC(=Y)NR*R* ! 5.7 membered ring lactam, 5-7 membered ring lactone,
5-7 membered ring sultam, C;—Cj alkyl, C,—Cjg alkenyl, C,—Cs alkynyl, C3—Cia
carbocyelyl, Cg—Cay aryl, and C,—Cag heterocyclyl, wherein said alkyl, alkenyl, alkynyl,

carbocyclyl, aryl, and heterocyclyl are optionally substituted with one or more groups



(C1- CBal kyl ) NR20R21, and heterocyclyl; [0016] R2 is
selected fromH F, d, Br, I, -C(=Y)R20, -C(=Y)OR20,

wo 20(9INR20R21, - OR20, - OC(=Y) R20, - OC(=Y) OR2@CT/US2006/003654
- OC(=Y) NR20R21, (}3(0)2(()?20) - OP( Y)((R20)(O?21)

OP( OR20) ((OR21 ( OR20 (OR
mdep@&@ﬂy Zséle dl?)ﬁOmF 1&2 @@Rio( %%&%F@%m 0)1y\| S(O)sz0

alkygéﬁze%’%zﬁgﬁﬁﬁhs&% Zﬁ%zh%% é‘g(§§§tﬁ%9 ng a;n Sg( 7Y)neor32bgr ed

[oamg | actpme and R of FeAies 84l tagethgr siith theatofat -t@zhﬂihkthéy are
-C8 al kenyl, C2-C8 al kynyl, C3-Cl2  car bocycl
att@ameémuama}ly foan@ spratseb DREHEY SRsaswgied QRREGRALIE %%ﬁ ¢ymembered

fu ldlﬂé&e’roc? FerFH@ahav 5%%‘ lé/ajst FRAQBES R Hhde g@ﬁd@nﬂy@@l@cmd from O,

eteroc y substitute
N 5®d 8, \gh@bﬂlﬂSaﬁl H&Brél@&ﬁa( 1@@4@ bptieGElly48BE 61 @@ abehe or more groups

" |nde eig’%&tgl y ;s&gl{rgzté‘gd&%)liy&: E%YQ§B2Q§€8,;QNR20R21 )
20 20 R2 Heleraa®¥R% .oRPO =Y{)R20
N%‘i"k*éa”y%%déﬁ‘z“”ﬁ?”m R Baatnet s (pe O one 1o DR -

-OfiFFEIOR Hey0 G )NRCIREE, h@ﬂS(@hz((DBﬁoé,l -OP(FEH @RS AR U.at ed,

S B s N R e G

s(opreEnes R3ELS@)EOR, QBI@);J,(OIN"WS*CC&Y)N%LSC EOIRY, -
heterog{y e ring |s optlon al 1y substituted with one or

SGIENING! B pS-7 menbpred dasliclns & baenderrd s factage, S-Bmenbered

ﬂ%ﬁ&a@é—ﬁ TR AT GNP

A R S B S AR o
and IP(eteY()@G?IZ Bie(oPRBA ]y suBftitWle GREBINRIORIE grotgRI]ependently
se@{eg) [ & %@%é%%l@ﬁﬁ@) ég(wg%%a KB FFA, alkenyl,
angq \&N%%%lagi azldqﬁfg@&ry@ iring lactam 5-7 msnbered

ring | actone nberéd” ring sultam C1-C8 al k

[PUIBICE al ke, R emdcpmdenﬂmelmd ﬁranﬂch Sy Br, ViR,

PP RERRTR AR K caBoRergl s T CEpae.®

NRECeoyRIRH aconz"oma:(@qull%; (sepsar)ctn%f’ e-d)G(FIY?)NB. e e

oo R BRI B LS ke

k 20
(ﬁlyb@%jc{/clm yr%g ?@g{mx d)leoarl%b%\re |nde-pSé%)) c(a)rl]{tl)y
S©ORB- S‘cr(emF BC(EN)ORY, -3C(=YIRRPREE 6,7 meibei] GR2tctam,

s o R oL OGO RRL  O e

Cz—%%ﬁgi ﬁé]%:h?)cmbo&él% %&%M ((32—_ 25 %IQ:&G%? wherein said
@b clﬁz\’aﬁoirl M) BB clyl Sfepiidaly substituted

(O) 2NR20F§4?,2 20 \p20p2l _ap20
W1th ONE Or more groups 1n ependently selected from F, Cl, Br, I, OR™, NR"R" -SR”,

-S(O)RZO, -S(0);R*®, alkyl, alkenyl, alkynyl, carbocyclyl, aryl, and heterocyclyl;
[0019] R* and R* are independently selected from H, C;—Cs alkyl, C,—Cs
alkenyl, C,—Cjg alkynyl, Ce—Cng aryl, C,—Cyo heterocyclyl, and a protecting group,
wherein said alkyl, alkenyl, alkynyl, aryl, and heterocyclyl are optionally and
independently substituted with one or more groups independently selected from F, Cl,
Br, I, -C(ER?, -C(EY)OR?, -C(=Y)NR'R?, -OR?, -OC(=Y)R?, -OC(=Y)OR", -
OC(=Y)NR'R?, -0S(0)(OR?), -OP(=Y)(OR*(OR®), -OP(OR*)(ORY), -

7



S(O 2(0OR20), -SC(=Y)R20, -SC(=Y)OR20, -SC(=Y)NR20R21,

5-7 menbered ring lactam 5-7 nenbered ring | actone,
wo-200cr8aer ed ring sultam C1-C8 al kyl, C2-C8 atkasylos/003654

C2-C8 al kynyl, C3-Cl12 carbocyclyl, C6-C20 aryl, and

C2- C20_het er &%ﬁld {I , Wherein said alkyl, alkenyl,
PEFYARN(OBA) RYEYGRINRIRY -SRANS (IR erSEOYR"yS(@1ARRY, -

S OReR R et R R PR e G-y
[0020D, - SOPRF2A R?S(dR:282 Yrith@htbms b WRTLH theyphrk )é&%édhed form a

carbocyclyl, aryl, and heterocyclyl; [0019] R20 an
hetorocyelic sing) ahsrriae paid petsrcyelicaing rrsmtlppalwulwltmenymh one or

- | - | - -
o G e PR 40 01 B E30 o iR
[oo2y| , al RENKIH, G-Ry Bk, Car@) alkamdd, GLIGRA6MS], —Cal By,

optionally and independently substituted with one or
Cordez hgteonyslyl.wa e peoteeingl growmil ected fromF, C, Br, 1,

[ojogg Z)Y)Raohg:a % &Oéa mg&fe}w@%bﬁ%;,:c%? Akaay, C-Cy
= O , 7 WD 2006/ 084015
AR LR, CB?E% i ’()(Rb), - P(=Y) (OR) NRaRb,
[0038h, - S()iRindepG(dn2R, S; NRE), 2NRARE,, NGO, OORIIOR ), or
-S(Q2(0Ra), -SC(=Y)Ra, -SC(=Y)ORa, and -SC(=Y)NRaRb,
Nrb@*gd} dR20 and R2' together with the atons to which
‘ . i . .
028, Pt Pstae g e et ARGyt WS it
bauzeatey benapl, bewrytuxymethdanethgk mdiyox3eleasll egiafyl@sihyl, phthalimido,
_@ri, I, al ki/IBQéleenyl and al ky%' h0021] R23 is H,
t-putowsazhauy] ( eSnZl R RHbon A CB3). A Ryorgnylmethybsryxycarbonyl
(F3h ’,and%%r%g*ﬁ?gcy0| yl, or a protecting group;
[0022] Ra and are i ndependently H, Cl-C8 al kyl,

[0625IC8 al kOng kspeCefhe inakktyoryis to GfoviRmethyds ofdnhiBRinGHuf
kiﬁ%e%c%%%;? k%%%%%%%&ﬁgﬁml ! d‘%’?}?g‘g g&%_’c' mo’ Sl’j_c’;rgI gzﬁgp’unt of the
nd RO bi P BGE pRPerfl ikRLbE, cﬁ%' c;%ﬁ{lp%giti()ﬁ @Bhtaining ﬂgese coEnpounds.

trialkylsilyl, dialkyl phenylsilyl, benzoate,” benzy
[0926lzy| oxyAubthyt aspesstolfhe inviestivnseyameethps of wréatimg|soet &y but not

lilgi;[%&;;ﬁ/%, %M%rpgoéfé??ﬁ'%e%%c%ﬁ&b@@/ ,l cal(lcl:ge%,:)cardiovascular disease,
neédrddegoreemyenditdayd, en fluami HoRYdiseabd; B¢ hdmdistering to a mammal in

tetrahydropyranyl . [0025] One aspect of the invention
need of guchy teRpiraent 7B G eLEYeFIGUNE PHPIY PignFigfcompoadseot the invention,
AL InYddsdiRY : [ i £ h. effective
oot AR OO DAL, B IR Dol o]
[0p28sent | Auethti aspect of the invapios iatd MBthedNbdRtrditing chitRs By

Q unds. 0026]. Anot her aspect of the invention are
P RGHEE 2 PSRy NSTLH Hel MBUmeADm SHScHe Eou, olgne or
mE¥RDIoahds GRS in¥BnttinSiA BRtbidafiof with’ R More additional

cardi ovascul ar_di sease,
compounds having anti-cancer properties.

[0028] This invention also provides a compound of this invention for use in
treating a disease or disorder such as, but not limited to, a hyperproliferative disorder
(e.g., cancer), cardiovascular disease, neurodegenerative disease, or inflammatory
disease.

[0029] An additional aspect of the invention is the use of a compound of this

invention in the preparation of a medicament for the treatment or prevention of a



neur odegener ati ve di sease, or inflammtory di sease,
by adm nistering to a manmal in need of such
wonemtosens an ef fecti ve anount of one or nore eOTMUSAVED03654
of the invention, or a conposition containing the
conpound and a carrier or excipient. [0027] Anot her
disegse ot disprdeh suchrascitinohlimited toe & hyperpudliferativg disordenecgercancer),

by. adm nistering to a mammal. in need, of such..

oy BEIT iy PortReE R e Gh e i fetisease.
[0p30pounds ARbiHeR gspebiveTrihd BRrehtibnGOMBH EHrti€lBs ¥f HRmERGuRY i.e. kits,
nore additional “conpounds having anti-cancer

cynppEng k esrazplybesnpormidof Favewes knowlbs 8 cpriginer@sd 4 package

. Oof. this jnventjon for use in treating a

1n§?ﬂ§§§§a§9101§d1§%%%%{5?3{1218%. as, but not limted to, a

[00BRET pr ol iAnefal hspeciifshy Bheentidneingludescradieds of preparing, methods
cardi ovascul ar di sease, neurodegenerative di sease,

! or
of smthesivatisiipds ef separgtion.(and sathods oA auriticasieal of dagieezadyl
8 C

cifal NS LN, Ta LIPS MlseBorBRRGHoR nchef oval
irtterardintest foopreparnpetht pprazollyl eomBpdiddR 60BdREAHLband Ib.

PCT/ US2006/.003654 _ di sease .or disorder .sych as, but
(0% P g@%@ﬂ&%@%@%ﬁﬁ&ﬁﬂ% ey af 25t HepiQn all be set
fd%ﬁﬂ%?a}t' in tEAILIMRRGHAEE1GWS GRS $n pﬁ?%ﬁl@gﬁ%ﬁ&%ﬁéﬁeﬁﬁo those

di sease, or inflammtory di sease. [ 0030] Another
slkilpint the Arttupen exangintfianof the fallbwgngspecificeiombr may be learned by

manuf act ur.e,. i .e. Kkits C rishng a razol.yl ..

U RBRGY BF RSP hF ACVATALRS oL e AR AR ey b geafized and
aPARKPEE mehmSHthe Ritrh@bifthlitidddeiabinebm, ddnSRsHRAL, and methods
[0031] Anot her aspect of the invention includes

particwledy pemtqsk @y it thegrpensied slgms.of synt hesi s, met hods

of s trh i j
pyr 2RI ED DRSCIIIBN of EREMPLARY BRpODibfanTs
[0038] t i on, Riehgericsweilltnotibd madelid etetafiay @brtaih RirbodReEngd ethe

.for preparing the, Eyr azol yl cpn‘gounds of Formula |l a
inyatiqn, expropled pl whish prousiraen Bibe aeomnsayng sapctures and

r o Q) o 4 . . a
R UL b Sl o BB gl R i
elnbodimentsppiavili e understood ¢hat eiylakenlotiintehdwel tarimitufherinvention to

exam pat.ion of the foll ow ng specifi.cation or na e .
(086 PRBABIFRLS, IR0 (F SETTEEE Y TERBUOHPARER i to Faeer 2l alernatives,
nfeURALSEE anPEqiPRedt QAL Ry BB YndPedd8AkHiR Btk RBFE of the present

attai ned by neans of the inStrunmentalities,

inyentdmast dedimed by thepdaiisi 6ns skidled imdhterrotiwill ysaegrizamany methods

i nf ed, out..i n_the. appended c| ai 4 1DETAIl LE .
e s R e R AR Rt LSS 3R qud pepied in the
pMiclide GYaKe PRsEm @Ry entlofle TR brebdnt e8ichBomisaAAe diayaihisedb the

the invention, exarrrél es of which are illustrated in

methoda eedmptaniplsiigsaitedc ihesvardhatiose prmese ofihe ircogpaated
IGPREGE bt anlt sREIATRALEDEGieteDs £OR S AGEALRN L afiRation,

nuner
including but not limited to defined terms, term usage, described techniques, or the like,

this application controls.
DEFINITIONS

[0034] Unless stated otherwise, the following terms and phrases as used herein

are intended to have the following meanings:
[0035] The term "alkyl" as used herein refers to a saturated linear or branched-

chain monovalent hydrocarbon radical of one to eighteen carbon atoms, wherein the



enbodi nents, it will be understood that they are not
intended to limt the invention to those enbodi nents.
wonodshs4asnt rary, the invention is intended toPCONSLR006/003654
all alternatives, nodifications, and equival ents,
whi ch. may be |ncluded wi thin the scope of the present
alkpil edicebinan be aptionally shljstituted oidaperslentBnwithlonk e thorasubistituents

S g RS T B R ok S
obpcigpt KA ot 068 L, erdrpet ten! O Tlen, >

pr esent 1 nven onl1s In
peopill Gdlreirprapyl, dSEEH D] -butyl (mBuen-é»ntylt ﬁ?ﬁzCibh@HQCngp e

oSG R, SHACARAES, SRR By BB ELT

Gaimﬂmza{zlcm) 2-meﬂiyuglpa}gp>h lef-Bﬂ Octbdtylmcﬁ(@dlst)ﬁ ﬂ?éﬁtyﬁ@h lgaentyl -

term usa descri bed technhi ques,

CiPhCEIzGHp(EH&&Is) pesst (6 F{CHRYCETXIHE CENS 3- lpﬂmsﬂz(]cﬂmléﬁ{z)z) 2-

oSV Sl ot 1S AT AR SEHSES St

lm'(m%c?g? FLEA el | BulglCCIRTHERDORICND, L-hexy] (-
BB A o By T R G T b
Cﬂ@??%‘%z%%‘%%@?ﬁ 2Pk % oty PRRRCHEICI H,CH), 3-methyl-2-

p@ujds(tclclt{gfelégcmaﬂp)@m@mb w-?mgtvtviyl-@@gn@n ((;@H(?ZHgl)Cll(HTCH(Cng), 3-
PR S PR CEaC ROl St ovat 6L SRt EH(CH, ),
2 BRdiR¥hy(- Q/g;)utyl @ﬁbﬂé&% (}g; 3,3- @ﬂ?&ﬁ@% b%tP/P{DQPXbHQC(CHg)g, 1-

(n Pr
heptydy bpyiyl aychpngﬂg) zyclobutuhpy¢101()¢ntﬂucthemw Icycloheptyl and

cycg:%%::z %@é‘?gupﬁ %ﬁeu? et %Yme]éy gﬁors‘? &M?pender.lﬂy W1ﬂ¥ ohe or more

s@wﬁhﬁb&&ﬁb@aheramnet hyl - 2-propyl (t-Bu, t-butyl,
; mzmzmzcmcrm

- C(CH3) 3 t tyl
[0936)o 1t gu )T m@ﬂ%@%&gsq lingpr 9 hraymhe(d-@aqm@bmlezqt

ol < SHEERASEER I i TP 2508

ur(sa(ﬁh'ﬂfﬁhﬁﬁ-l( £ En)- carBelliEB;p?‘l &d)que botidy lwherem the alkenyl radical may be

p%l O_&X/ Fub(stl r@pé@]:@%ﬁél&:m or gow%?t&%gg c%_s%nbecf herein, and
m@ﬁdﬁ@i%@i)ég%@l%%g“%@ﬁld Yirefis n@r{l&%&tlo%s pﬂﬁt%lrnatlvely, "E" and "Z"
or{enGoBHIF Gl EEBINCHACHR ) ,areﬁhadﬂhttﬁljdd ta, d:‘bl@yléﬂjl or vinyl (-CH=CH),),

CH3) CH2CH(CH3) 2), 3- net hyl - 3- pent yl
aléy_l )Fiﬁ]@@.}g opegl—l}@pﬁlﬂl-cyc}y@ﬁmyi enyl, 1-cyclopent-3-enyl, 5-

he%( @1‘%&'&@31 %Za(clgh%: gklyn?ﬁcgi,ba%ﬁex-g enyl. Alkenyl groups

aré eﬂﬂrﬁl-]@)sﬂésﬁlt&kc&nd&pelﬂemw Wwith bne ot Mlore ubsliRBAI @¥tcribed herein.
cycl ghexyl cycloheptyl and

| ob l o
["ﬁ%@l gogw %ﬁyﬁlﬁem Wuprfera tea fipearan Rranghad menoalens d
hydﬁst%%aq§akélsef%5 o BiBRteBE cABbS atofhBS LUENE SndgRcss bed

herei n.
unsaturation, i.e., a carbon-carbon, sp triple bond, wherein the alkynyl radical may be

optionally substituted independently with one or more substituents described herein.
Examples include, but are not limited to, ethynyl (-C=CH) and propynyl
(propargyl, -CH,C=CH). Alkynyl groups are optionally substituted independently with

one or more substituents described herein.
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[0036] The term "al kenyl" refers to |linear or
branched- chai n nonoval ent hydrocarbon radical of two
woOaomioghtieen carbon atons with at | east one si PeT@R2006/003654
unsaturation, i.e., a carbon-carbon, sp2 double bond,
wherein the alkenyl radi cal may be optionally
[0038Kt i t ut edlkyleaeprefetetn 4 sptuhted, lommhed onwragzht chain or cyclic

and i ncl ude

hﬁ&g&‘%éﬂ. 1102?1 O(Eﬁzﬁf%a{ Zq%lsa@c?résf :alg% P%W%Wgo mgnovalent raglcalacenters

dawearbyahe Neﬁ‘ioYal of fEwo Biidtogeh atordk HBAL Bt s@RSer t@é@ﬁ@ér@& carbon
| ncI ude, but_are not limted to, ethylenyl or vinyl

meyef eppprent allgney [T mw@mla@m}wa 1 inglngle.dpié ate-tiot hmytbd to,

ST AL G
CHZ(‘ZH@CHE(G‘HrB aﬁdhﬂ‘ie lik&) M{Wéne@ﬁ@msi‘are afteonaly kebvatdtyd

subst ed. i ndependently with one or npre
B%“{d:emx%mtg OE}EQEP%OB%W@% wents desqribed hpreithe ter m

[00@9]‘3’ nyl ™" “Aﬁgeﬁﬁléné”%ﬁP th @ﬁ%sa%at@{l} WERG 1 n}/g?k %%]ESH or cyclic

hydr ocar bon radi cal to el ghteen car
hydro¢arlxin ladiggltof 3rld mition abdms, an&h&mgattwamondva&nt radical centers
car bon bond, ein the al kyn

|
AR DR T agpon oG RaP A SP b 4 S qepEhARH ogrbon
atOhols df @ PEreHl alltFRE € T§%ﬁ@§ltaﬂﬁeﬂ§ﬁf1§ra@ﬁ:§férﬂnﬁ§& B& a?ct]ﬂot hlmlted to, 1,2-

Exanpl es i ncl ude ut are"not limted to,

ethylerOH"HerGiH-p r Alkgnylene grovypaarg pptlonaﬂlyix(ﬂ;ﬁﬁ)ted Aidepmdenﬂy with
roups ar tional I bstituted independently wth
Ig prensgﬁg%g &fs{"’iﬁ%‘ﬁﬁ%ﬂﬁgsc ribed herein. 10 WD
[00300/ 08401&&5@_(315@%9@@ tQ%@.ﬁé‘aturEﬂQ@ aﬁ‘lmchét‘l ?Ahﬁ%ﬁ chain or cyclic

refers to a Saturated, branched or straight

hx@r@cpairl@on 1agidal of 3rIBmarhoadiaed, and hwmﬁvmanbxmvahntmél,calwndters

SR BT Bt e B RS i e

at@ink o€ 5 earentealtypen Typf&ﬁlfmlgﬁa@/leﬂe %ﬁ@&tm@h&@ BBt ard: M&' 1ﬁlﬁted to,
alkylene radi cal s 1 ncl but are not limted

ageBteng| (Gl roppmrgyl (-CHARE), and Gyl Ciﬂﬁﬂrmﬂzﬂ—c )-

Afi SRR e optaiih by R S it S e

mﬂﬁdﬁﬁﬁ@d@ﬂi&gdh@&ﬁlone or rmore substituents descri bed
her ei n. 39] "Al kenylene" refers to an unsaturated,

[09¢khched W&tmﬁﬁn@ B ARKIIromgiEq ystrodashongediead 0fi6-20 carbon

X AT T N
arbmatihying sgem. Sonsarft @oupsiee fpraseited ithﬁe hichip4r® Btructures as
RS oA B b i Yo
arBnBie 8NSirtiall G sattatad ridY, Wé\/&\lﬁ??ﬁl Q’gﬁfgﬁ%?lﬁﬁ% rbgpz;rk 2B@th¥ed to,

substi t'uted”i ndependen
radighls ticmvﬁelrfrcsn tewend, Iselnstlhmmbemzer{eoﬁa@ih}haleﬁb lanthrheeng 'biphenyl,

iR i R e b P ot e damennl g s . A

grolish 418 bptichal YRubRRR¥A iRRbedRHILF HithCRR e Er§)re dedstiderks l@%scrlbed
the renoval of two hydrogen atons fromthe sanme or

hegeipf er ent car bon
[0042] The terms "heterocycle," "heterocyclyl", "heterocyclic ring" and

“heteroaryl” refer to a saturated, a partially unsaturated (i.e., having one or more double
and/or triple bonds within the ring), or aromatic carbocyclic radical of 3 to 20 ring
atoms in which at least one ring atom is a heteroatom independently selected from

nitrogen, oxygen and sulfur, the remaining ring atoms being carbon, where one or more

11



atonms of a parent al kyne. Typical al kynylene radicals

i nclude, but are not limted to, acetylene (-CGGC),
wonropasgys (- CH2C-C-), and 4-pentynyl (- CH2CH2E@ERDSLD0F/003654

Al kynyl ene groups are optionally substituted
Jndependently with one or nore substituents described
ripg atoms, is ppoene]ly spbspitutedringdggenslenttnvithloanor moomsubistituents

n yadi of 65 car bo at.o derived b
ANALEERIBAN A BLERIIOaS1E ] RN LA TS T e eRlers 1o 6
cabomnomsanddrs Bthetc2sNomE sdedtedForVS! ONP, 2388 ok Bicycle having 7

royps are represented in the exenplary structures as

fogm ring members{é i, d éarban grameandc! foatihateroatomspelested groamN, O, P,
ATy . ;i g s
o R Sgfp I Ml B 0 BB e HRB e

satUrated ring.
devotibéd imi Ragdettey Leo tagiPeakiplabartiMedbri Horsrisole Qhemistry” (W.A.

BB Yoo Yo e bar R Chapioisde B iaslcmet & The Chemistry
4 | ‘v i
oﬂH@t,e?oc?gﬂke@élsllﬁgéhﬁ{d@,n& REI of A?er;]&g;ég%%ﬁlé Qté,ﬁl;l/ V@ﬂ"rv’Jh&on LOYPSy York,

are optl onq substitute e e or
194k te psesont)] ingerticslad SsdunéetB, 14et®il, ard X84 3hd Thént €hdr Soc.

P . le," "heterocyclyl”, "heferocyclic ring" and,
(L9E§i ggg@@ | ﬁierlgfeé?cytcbr? éﬁlaé’aﬁ/elﬁ %rlécal’-fngke&gp icg]|qr g,aeteroatom-hnked
radbaRt Theafeffl "hdterdcyclBMEREe CEerBEy IR Box3S F*He‘caeroc%'ag/l'o Iso

triple bonds within the ring), or aromatic carbocyclic

ineldperdicgls vghere heteroey¢lg radie eifwsediwitiia etrbdayalit, hereeocyclic,

' ' t er oat. om i ndependent |. el ected,.from
o8 8L A 3L RSSO LR el S0l o
liléted g, parrblidiny Wt Ry @R @iyl MR RIrd 9], 2080 ARARI By,

PCT/ US2006/ 003654 ring atons Is optionally _
telgipetroryiends dhvipeyaay: tefrabydrethinpytasyl, pinesidino, morpholino,

' ' . rocycl e. may. b .
RSN oS SLUE Dl ity DL R, B,
hemepiperatiy]loxepadyl hbiepanyl oxmesialle diagebihylomidepiyl, Ezlpyrrolinyl,

| e hav to 10 ring nenbers (4 to

d . bi 7
3 §Ptai a2 aveany b 4B maet o gy dol-SerelnT SiaRplinyl
.0 - : . i . i | 5, 5 ,
le)sl?]‘gjl,’ dl%ﬁ?tq , dififRfro &hy@roﬁh%?ﬁg, &h}Lc&oél]rdaen L ]

|
, O _q[i,6_] system’ Het erocycl’és are ribed in
pyParplidinyéimidarolinyl, imidaialidlipil.csazbidyboBr n0lhetayhSycl i ¢

wop PR B Hprieh pap D2 2t gppte dingigingt ana

pydliginehs. ySpifd mbltied £6 ¥l ifclCRIPRHRHAThe L0pEbE 8% ®ffinition.
Monogr aphs" (John Wley & Sons, New York, 1950 to

Examplesatya hetgrogystie igeaupavheyeinZrming da@bonlatoms ere sistitated with oxo

—R: 0 £ 196 82: 5566 e
ey R BN SOEL 1 ARl RS Tirreeyet
grovaisdrengih are-dptiokslty subsiutedl indePeaddrelywiltheteesratdie s@bstituents

i n¢l yges .heterocycl oal koxy. "Heterocyclyl" also
de?ﬁﬁ?eag‘é’ée”?'adi cal s where heterocycle radicals are fused

i§1h' a c by ' ' i [
mﬂhwegt]er oar grrr}%tC)[F %ﬁr%ég%rf)@ggﬁ%ﬁé% ic??m %%Ot%gglg%%/r e F@C PadrRfd-
mé¢mbdredisnghesntaniag 0ot or miord hetetohtomsiyddpehdeitlp¥tlected from

nith SEP ! S, R " 2t Wt O B 40 D0 et at
least one aromatic ring contains one or more heteroatoms independently selected from
nitrogen, oxygen, and sulfur. Examples of heteroaryl groups are pyridinyl (including,
for example, 2-hydroxypyridinyl), imidazolyl, imidazopyridinyl, pyrimidinyl (including,
for example, 4-hydroxypyrimidinyl), pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl,
thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl,
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t et rahydropyranyl, dihydropyranyl,

t et rahydr ot hi opyranyl, piperidino, norpholino,
woOho@mmssqbol i no, thioxanyl, piperazinyl, PCT/US2006/003654

honoplpera2|nyl azetidinyl, oxetanyl, thietanyl,

R A ORIt e
pyﬁﬂ’e&hﬂﬂ)&hamﬁﬂ PRI opté]ﬁi'hﬂw B I41y'1 cgéagfé%‘% 'trhazo Iyl thfadlazolyl

di‘oxol anyl,” pyraz ’hi any
ﬂua@wﬂyﬂpﬁnmm bctmwazamyl bnlgdo;thldplteyigﬂ bémzodnmlyl benzoxazolyl

Lﬁlg%{c/)l | m ]a q%%h@ﬁ%}pinyg o{)}lfrg 1n91/1 Heteroaryl groups are
oﬁl@ﬁﬂl?%ﬁﬂ)é@i&tﬁe&lrﬂkﬁ&ﬂ%ﬁﬂv ith 3886} ﬁﬁéi;é éi{bgtﬂ%el%]s h@s’&ﬁﬂé{& herein.

3H indol yl quinolizinyl” and N pyridyl ureas.
[MPditkt i es” dbe betersyeln mayd@cﬂxamcrhed Ot hbatSa&h@bwhéretshc}sw possible.

Bt Bl A ER T B0 i B e sl o B B

positiat 2,65 4a8, &)rmydﬂarﬂﬁidﬁlén}ébsﬁé‘rm 4,5, or 6 of a pyridazine, posmonZ 4,
1, 1-dj oxo-t hi onor phol i % The heterocycl e groups
5+faretin R Emidpe B?ﬁé‘llfPfy2 Bt @ of apyrrzitepesitiont 3, 4ot B of a

ﬁﬁ‘g? rtn&f é)?%rg{rfaﬁ lof | nc’l%%g 91-% 8%&%2’{/ Cq?ra@y%%#g?ﬁs}lqosmonz 4,

oBS pf anoixalelen&mﬁezcﬁ@iof thirgslec poKitiond, kg oPH Of & isBRAA]e, pyrazole, or -
selected from nitrogen,

terpatong | ?dentl
158&’%28% PaHEOR 4 PF 3 P! %ﬂéf}lem&séwn@ Agotsyef amagetiing, pasition 2,
3.24) 586 0%y W%%jt'ufhoﬁhe O{ng i0 P%ﬁg {qay se% bfqz?le g&ﬁj[ll?dlﬂl% (2-

‘one’ or ‘nore het eroat 0 epe
Pﬁld}'ﬂ,obpﬂld}dx%fgmdylafwyﬂd&lf @-pynEydampl es of heteroaryl

s ar for ex
[@4ﬁtgr oxygyp O%I)?F(%(mpfe,ﬂn QQB 11§1ﬂat1q B)l)ppqurmwrocycles are
batded Bt pbsitidn ( bngd Ak%dﬁﬁe azét?chn@ Hﬁieepyrrohdl?e 2-pyrroline, 3-

4- hydroxypyrl m di nyl pyrazoly triazol
Pysyaling; imiazofe imidagpldine ﬂumydazohnhl%mgaﬂaqumewaﬂojd pyrazoline,

2} h0A e O M DR B a1 e
p@ﬁiﬂnlﬁ&ﬂé)ﬁbﬁﬁé%ﬁ%r isoindélinel posiedizd BF dawebhdline, and position 9 of a

benzg{ nyI .ci nnol i nyl, | ndazol yl, indolizinyl,
g5 Pgb Omﬁbyrl dazi nyI triazi nyI i soi ndol yI

Omélrl di ny‘l‘Ca[rBW}Jcﬁya cfaaz o?&l?lz%%n l“ Jl&a{l?ﬁolrﬁ/eananon-aromatlc

t hi'adi azol ur a
sabeaﬂmbbuumamyﬂed ring hzain |3cmhél’¢§u}b,on hﬁJ’mZSstfH @ddeytle or 7 to 12

coR ARG Rt it TR Sl ESX%Q%%@% stg g5l more
typicelly 9B b 9mdlatoms %&éﬁ&&?@; ka@&amdﬁgt 2 m(g #Emgrg Qranged

hore substi fuents desScri be erein

aswév@rcdmvcﬂe [58ly [e] @ [as6] aysten, a9 dv- 1At rirepcitents whengedswah

i E e ok et g b et aB uetmsticy e | Brtane.
blaycld{iz 252] oéthinéd afd bRyEI¥[3. 23*2]'1‘1%11211{&0 %}iahﬁﬂ'esebf Iﬁono'éyclﬁzr ca@od%fycles

yridazi ne, position 2, 5, pyTim di ne;
lnﬁk}é@ gycpropylacycbui; @cbme@tywrcazlqpent-b@sylt i-eclapers-2-enyl, 1-

oo diinadl Arlhr e Eob AR i e 2 gt Frpiopes-3-enyl,

cyé],ohe)afd1dilyh fcyéibh&ptjii; oydtooctyl] @@Zdﬂoﬁ?flo Eydlbdea#Rkfsloundecyl, and
or 5 of an isoxazole pyrazole, or

CyP@é?‘;ﬁcé{ ol e, posi tion 2 or 3 of an aziridine, position
[0(?47] 3, Or <A0%:fd gﬂ&i’*, dédﬂ)@titupe%sﬂll",o‘%ugstituted heterocyclyl”, and

“substituted carbocyclyl” mean alkyl, aryl, heterocyclyl and carbocyclyl respectively, in

._

which one or more hydrogen atoms are each independently replaced with a substituent.
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3, 4, 5, 6, 7, or 8 of a quinoline or position 1, 3,
4, 5, 6, 7, or 8 of an isoquinoline. (2- pyridyl,
wGO2mproeyb, 4-pyridyl, 5-pyridyl, 6-pyridyl). pO0ASR0BY03654
way of exanple and not limtation, nitrogen bonded
heterocycles are bonded at position 1 of an
Typicel spbpiéuents énclufienbyt apynotdingitedtyy XoRj @i, ROR, -SR, -NRy, -NR;,

AR n X2 ARLRE 19 ARG 2l R A e, .

NC(I@Y)DRZ Qj(*(f))R -@@@!\%0190}3 v—S@&HP QB(QDER; -GB(B@?Z@R NE=0),NR, -
i ndol e, _indol i 1H | ndazol e, position

S(=Q)Rn daP (?O)@R}zgo? (rT@MQRq)g -P@&sPﬂian '@(‘C@)gﬁ -GOTPRSI-CFS)R, -
qul R85! 0046
égf bocI p 'cgﬂs)cb car 2} F ?f%ﬁ% (yg)ﬁglrz’kﬁ( [ ]

G@ENRaNRﬂmheme eachd WIﬁﬂqﬁn@éntlyrhSlﬂﬂégeﬁt(F dcy, Bii,gorhwna @ach R is
to 12 carbon atons as_a nonocycle or 7 to 12 carbon

ingeperdeady &l bicysibyLimSey @yl &m@mﬁ@tey@cry@b peojestiBggoow or

5 or 6 ri
ol AbBE AIRBIS a8 o Y1 iRimplen effprd et AR BE RO e may
alo bepigelrly asbsatuxdcycl o [4,5], [5,5], [5,6] or [6, 6]
§ten1 or,9 or 10 ring _atons arranged as a bicyclo
IQUBE] or e s, Geatior SheakBont reigel teyls tempestieaiment and

pRIphYGER: $I2prg\'1ﬁn4ativ|3?ﬂéa wllfr}:lréi}{ ‘El#e ?Tl%gct% %]pr%e}@or o wn

bircycl o] 3.2 nonane. nocycl*
(bmb)cmlytuidesredl physiotteicy c]hzmge opitisordey, &h&baﬂ thb development or

ent clopent: 1 -enyl, _. . . .
Hbé%‘{/%‘?o B t ot BW%SGS @ef&@/ HIVERER %snf‘é'ml or é%lleé lsbinigpl results
inkhé ChiR Rendt ‘lﬁxﬂi’eld to lalféyfféltlgﬂ Br %sgn}?cﬁ?ﬁls ' dimi ent of extent of
1- cyclohex 3- enyl cycl ohexa cyc o eptyl,

disgase.ggahiljzed (6¢. cn@nmiwn,mg:))s&ﬂt@dﬁ@yéa,se clettyauntbedys of disehse

dec 0047 ubstj,tut e [ ", "substit
A 00 B feblorstiood 2 iali B e chRse gt and gerRp b berher
pmalhﬁaml)yWhetﬁaadbt@ltdeé or @délectaBRt eTeGYBEMY cA0so mean
car bocycl yl respectlvely, in which one or nore

p H@ewr\atf 7§ campaed o exprgted shoiayal Il@nqtémeau@ltmtmn‘a Those

B 9 NEVEADN OB FELIRONT Q0RERA, o v

pm,ne R) hd¥e the EmditidaRyr diddrer or MBe in WRichThe EIRditifR or- cﬁ?@der is to
%N -SCN, -N=C=0O NCS NO ~-NO2, . =N2, -
1?57[ C( O)R - C(=0) NR2, -SOBH, - S( O)2R

[03?5](()) E) O%) > P03 elllélceﬁiyc%}%ﬂ&e %@(190@523 args)lﬂ_{lt ofa

capgerRnd oftie: prq:sent:(n:@)ttdﬁ, that@)EpBRY pr&ent)tbRpartiGijlaidiRie,

wh
conﬁglé)aew?gmrﬁ? Ql)ﬁ%ﬁ%%? elrgeh@at%rs,gqre %ﬂnéysl glyﬁ,fa' R §ymptoms
ofithe parfiS@REMIERE,| dontitiokloCeh&radrky (111)%6:%@5 & dela lys(l:ﬁ: Soké: of

heterocycl e, protecting group or  prodrug nole
Ongl QYNGR é}’mﬁ@@rﬂf teseartiewar @Sd@ym)@bedmog,rarldwrm descnbed herein.

525k DR, ABpal i DR S NERY oF R R e
nuinet aﬁ&lﬁcblccdll&mﬂmﬁﬂhe aiflbr size; inhibit (i.e., slow to some extent and
preferably stop) cancer cell infiltration into peripheral organs; inhibit (i.e., slow to some
extent and preferably stop) tumor metastasis; inhibit, to some extent, tumor growth;
and/or relieve to some extent one or more of the symptoms associated with the cancer.
To the extent the drug may prevent growth and/or kill existing cancer cells, it may be

cytostatic and/or cytotoxic. For cancer therapy, efficacy can, for example, be measured
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prophyl actic or preventative nmeasures, wherein the
object is to prevent or slow down (lessen) an

wonoegistad physi ol ogi cal change or di sorder, SBCH/US2006/003654
t he devel opnent or spread of cancer. For purposes of

this {nvention, beneficial,or ired clinical results
by #epssing, theyfimeds dissee mpgiFtsian @%%3 and/gy fejprmyRing the response rate
tons, dimnishment of extent of disease,

st’abilized (i.e., not worsening) state of disease,
[00&80py or Theotermdbwhvailabiigtrefqs tuythesgitemic avadibibityai.eon

or ['1iati f the disease state, .and.rem ssi on
bl Bl Toysth) oF & 1SR aimsial 5t drik SURIBSTHER 58 BRFECor
BHRVSIBHAN & absdFBAAR Mhat 1At O stRARnt BF BSRAEH e (rate)
survival “as conpared to expected survival if not i
andetotal winoyntt (extantrefdrugThageachenthe @enerak cirouisdiondam an
%E%é%ded hose.al ready with the condition or disorder
adpuingigird desage fm. " hne to have the condition or

[0¥s$pr der  Phe @S Ecdndertiing Mcddderougnebifdrito 0r A¢scelbs teder
is to be prevented. [OO49§ The phrase

physirdegipal ¢onditipn jn memeals that is pmieally charsteriged hrrpusgulgted cell

0 »0f S j ' a j .
sl ARG HonledSe PR Mol HARIOR el il B @her include,
bt 8OnGtdmitdd to) camihemu,alty?@hﬂmaﬁblmma,ﬁmcogya, ahd Rukahiasor

one or npre syrrptorrs-q t he partlcu r | Seaqse,

Iysahgid makgnageicsy; Morgrparticyar gxamplespfsyeheagicess naf_ﬁv%%quamous
o\ nBB3E Y, Bpith S < Alani EiF UIRLS Ton@ cod BEMRAIAMLHAL- ccll lung
cdrioer, na-emell celhhmercantdrd“WRELEPE at¢mmabicinoafaf afdhé lnag and

anmount of. the drug may redu t he. nunber of cancer
SRS P o K lulRagenGor 20 6 BRI pesioecDp i cpger
oSARENERh AReLr iREIRAIRE %Qityoiﬁt%ﬂfh)al EREL bakc@bdtic cancer,

infiltration into peripheral organs; inhibit (i.e.,

ckiohastoma,sercal excentovariah panette Ha qneeroplpddeneancer, hepatoma,
met.astasi s; inhibit Q_some extent . tunor. gr h; .

R el Bbg. il CufPE RN ol RpHefl Ot ierine

cE&YiNBnaFalidsstirad @eciMbh Kilytaneel canctf pidrate xiresi, vulval
the drug may prevent growth and/or_ kill existing

cangAk diyreid| ceicer; hepadg caiginomay gl garrinomap@ile cprciqEg. @s well as

r rapy, efficacy can, for exanple, be
hérzflgaasng?lggl?g%tc 2006/ 084015 PCT/ US2006/ 003654 by
[(052ESsi ng Théerii “peodrag’tassisad én thiscappisatiomrefetsie)a @maclireor or

determ_ni ng, the respaon rate (RR). [0050] The t.erm
derbiagixg g ﬁ’q{ayma?e@i@ﬁy GVE ReDsEce G & 8RN 19 fpumor
cgg-c%mparew th‘Q{ o Rud S¥ek Sdpddle &&Eﬁé{ﬁz@ﬁ‘a{ié‘ﬂly@r drug

m nrstere 0 a patient. 'Bioavail ity is an
hpdyslytinaley activated loatonvedicd atte themarsiacineparenif fotrot Ree,leeg.,

A Lat . t ot al { t.ent. d t hat.
Wil Rl d8 hapet CrorRRans PP oL Sosthi Arrariogs: 14 PP
390380 & 158 Meethf203di fastl N©8E P4 SictlaRE AN, “PAsikugss ANCRIRidal
refer to or describe the hysi ol ogi cal condition in

Appreseh to Taracted Drog Peliwetyy LinegiedPrrg Peliveny Boselegdii chebded.),
plg:.ei4l7-267, Humana Press (1985). The prodrugs of this invention include, but are not

limited to, phosphate-containing prodrugs, thiophosphate-containing prodrugs, sulfate-
containing prodrugs, peptide-containing prodrugs, D-amino acid-modified prodrugs,
glycosylated prodrugs, B-lactam-containing prodrugs, optionally substituted
phenoxyacetamide-containing prodrugs or optionally substituted phenylacetamide-

containing prodrugs, 5-fluorocytosine and other 5-fluorouridine prodrugs which can be
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gromh. A "tunor" conprises one or nore cancerous

cells. Exanples of cancer include, but are not
woizomctoseh15 0, carci noma, |ynphoma, bl astoma, SaPCOMB2006/003654

and | eukem a or |ynphoid malignancies. Mre

particul ar exanples of such cancers include squanous
cenaierted e Ere meregictivegitotoaici fige drugabramplesdf cytetnierdrygs that

oh IR )P R S 0 S m o

ligfitet! Ihs; thase @hanotheS@o@iBnBdeSdriHRABL&e. t he | ung,
cancer of the peritoneum_ hepatocellular cancer,

[023F ri ¢ oA dinoheree is arsowmil vepicleapmmyserhef vasions &pes nblipids,
: ' . i bl ast i cal
PEERRERia BRI SAHAEARANGEE L ) AP B SEIY L e mor

inhéfittrodisclosddrieech andppeonalyoh oReriehe@peuticepbit) t€ ARG mal,
T§O| orectal cancer, endonetrial_ or uterine carcinong,

- TaapomRenpns o e BRaseme sriacomnaniy arenasding bilsgpiclormation, similar
toHhOH ﬁteﬁraﬁ@&ﬁgﬁt’oﬁ)i’d Y, }:al fédiiGGhes, L hYr 0i d cancer,

1 . .
hepati c carci noma, an carci nona, penile carcinong,
[0454]hel | a3he teemd ‘paciciga émskertt nsed to {8853 instiaetidrercdktomarily
jcation refers to a

."prodrug” a ed.in thi.s appl ) .
ingdB ik By Bl ol oot i Seriein dmpPystion about
th8 GhdiVaionY Axh ) @8 sdoB AdnhifiskBESh, CYhPLRNE Hidnd aha*/Ufcv ings

cells compared to the parent drug and Is capab &oF
canepimingethe ysmel sweh therapeutiy gradugtsi cal |y activated or

t ed the. mre. acti rent. form . See, e.q,,

Q3R e, BhblsTg Sl endds midfehisnutcn fo b Bivaste f on-
supeiingbyabilitg s aethRRS im %B paddiher, wihiR-tB8 rmbhStith Mgt s 9

Bel fast (1986) and StellTa et al., "Prodrugs: A
melceiies hichase pengeimposablm ey theirgninray gmaed partey:,

' ted ' { et Lo, A . .
B9 P8ty S K
chiemiext Commtititivel, batediffr it kggardio tht hifhdigRehehPof the atoms or groups

. phosphat e- cont ai ni ng prodrugs,
NSRS phosphat e- cont ai ni ng prodrugs, sul fate- containing

[0B5Pdr ugs, “IpRREdREPORERE B &eﬁBﬁ?ﬁ‘Hp ith %Vg%g%re centers of

aci d-nodi fied prodrugs, glycosylated pro
chinlitysadamase maeqlesgronadnirgs imagdsiofioad byotherb Dihdtereoshers

haglg %iﬁe[)%}iffp \ ?@ﬂiﬁ{}&o '(Eesta Igg %glt&%mrgg%oﬁ&g&%gggggal properties,

and hAHRTtREY MiStules HiasRirbiiihers nf i divne:
whi oh can be 15 WO 2006/ 08%01531}%@ ?%%é%g%%g%gﬁ%n

anglyhigelmreesdurps suethes elesteophetesis end yhrotrarigrahyee dr ug.

| es . ' hat. derivati.zed
[0B10P, 5 SO AR Fetaf 0,183 sheinanteH b rermbatticiare non-
superimposabRahirrdr imhged bfohe abdtB&e chenot herapeutic agents

@g@cri bed, above. [00531 A "liposone” is a small
003 cl e cHriseemical dghinitions and prawertionsiugedikerein generally follow

T N T
Bapkdedropany, NeweY orkamd] Eldgl E.cmel Wilen, 8. CiSesres dhemipeisfi Grganic

t), , T ts of the |ipc
Cftntsn ety WBIEY 2 Sene: -0 Naplor 0phs May ohednss bagunds

exist in optically active forms, i.e., they have the ability to rotate the plane of plane-

polarized light. In describing an optically active compound, the prefixes D and L, or R
and §, are used to denote the absolute configuration of the molecule about its chiral
center(s). The prefixes d and I or (+) and (-) are employed to designate the sign of
rotation of plane-polarized light by the compound, with (-) or 1 meaning that the
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to the lipid arrangenent of biol ogical nenbranes.

[ 0054] The term "package insert" is used to refer to
wonsderogetis ons customarily included in comrer cpal/us2006/003654

packages of therapeutic products, that contain

i nformati on about the indications, usage, dosage,
cerdpounidgs iea’Drcttattpr}c éntarapavedl peetfixed svitr(d) or d wadaxitmogstatory. For a

e B SE R ot eep oo iobutely & R BE L Rpegpee mirror
iEes of Bie MEARG! AYspelifib @RreofisRRE i3RIV refetreffito Y §n enantiomer,

mrror imge partner while the term"achiral"™ refers

andya mmwﬁ sash ighimets laloéte@ g@ll@duanw@wmr@rmnmmrsorwamxum
056] stere0|s efers

of QP RBl 08 ey R R Al R PR e ey Sebr

whoerRghért tihs Béen ﬂ@iﬁter@dﬁeﬁ&ﬁoﬂ\bi flere8gREWicite it H8hemical reaction or

arrangenent of the atons or groups in space. [0057]

propesis T ke rracemicapixtyry” ands irageaiiie e toven pauimelasmixture of

se nol ecul es are not

“ﬂ???%@gﬂ&ﬁéggﬁ%?’%ﬁthQ%#%CQQQEyQQtereoners have

[0960T er ent Thhphliasei‘i‘p}mrmmntwam' aceepgableredlt,? AgugedihBietn, refers to

properties, and react|V|t|es

b0|I| ints, ectral
WiercsiBichlly acseaieblesenis o RaREaRis salisplea evpRaungiof fhe invention.
Ekﬁﬁﬂw dafi8 incARR! Yt £&hoRRERAW y F%rg%g]acetate oxalate, chloride,

el ect rophoresi s’ and chromat odrap
broende tipdide msttate dfisdfate phesphsitcacidphasphate, 1s<6maotmamp bictatk,

R, 30, BB ERESAPAS TG a5, e,

sUeeMYRNna Ak, BSRIINE, %rﬁalﬂfénglﬁl%ﬂd(e foRldufWateSsactharate, formate,
Parker, Ed., MGawH || D cti onary of Chem cal Tefns

b@@%ﬂ)gln@m@éﬁmthanesmmewhgmtylfombwemsuModatEJp el ,
toRspERRE i o U5 & IR TR (GG 3 mpalygoate st

Almraunwegﬁmllgr aROESHIA Qat mex irﬁlblveﬁh@ﬁkhﬁfﬂn' of ad6thkV@olecule such
forms , they have the ability to rotate the plane

A A5 RO UGS R P Aher qQwnisi 30| HharRpuaer iprnanbe gny
oS UELEAFRIAG) 1 SLSLLR, Codlbys i iyl
Furtiesmateg 2 phamtaceticatih |ac<&|ptabtee§attenz(}shave Tiee iadfons @Barged atom

. 1 or and (- dto desi te the

ind Pt re. Tobaies st Mofinlt DhsrSod s FiF et i Ji plgrmaceutically
CLE! ' g t

! 08%6 ot %%%%%33%60}38%%%%28 Elgﬁn%o u?ﬁm@emmy acceptable

saltegn ﬁl@Yfml@rqr mﬂﬁ@bmg@dl atdnpsraafliox ede oi mhre( els)mmr ich.i s

[066 trorot at Ly, ol g%vesg chem cal ruct ure, thesl ;

r eoi softers ﬁtree § afér‘i? APSoRRBEp” ‘E"r‘??ﬁ ?Pea(frénore solven

mﬁlel‘:llilei and AB@EFoAI Tk MRGIIAI ExAmPRa Qﬁ"fsmeﬁ& a8 %rﬁpgmates
al so be referred to as an enanti oner,

and
mﬁlnusiﬁbﬂlé argnos liptterl $o weater, isepropera, @fhan%dn@thanol DMSO ethyl
5 1 "
acEfaf] E#é?ﬂ%rcgﬁ taﬂal étth&ﬁcﬁamﬁle q‘hé Qer[Ht &H:Fa?e rgfefs: fg)gﬁ% {:(él?lp e where

I's feferre racemc m X e or
thekolebntmayleade isrwater.

[0062] The term "protecting group" or "Pg" refers to a substituent that is

commonly employed to block or protect a particular functionality while reacting other
functional groups on the compound. For example, an "amino-protecting group" is a
substituent attached to an amino group that blocks or protects the amino functionality in
the compound. Suitable amino-protecting groups include acetyl, trifluoroacetyl,

phthalimido, t-butoxycarbonyl (BOC), benzyloxycarbonyl (CBz) and 9-
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where there has been no stereosel ection or

stereospecificity in a chem cal reaction or process.
woheostossars "racem c m xture” and "racemate" rePer/USL008/003654

equi nol ar m xture of two enantiomeric species, devoid

of optical activity. [0060] The phrase
frnpteaylmetislencxararhonsd (Bpoehb Banidalt a " "hedroxweténtingignoup” refers

ef er armaceut i cal ccept abl e or ic or . .
q b oA BB UL sl RS R PRy Rictionatity
SEtaPhptryxp-ptdtécting GrotiR inddede a%@fl,ﬁﬁhlkgl'sﬂirl_t, 8fikylhenylsilyl,

sulfate, citrate, acetate, oxal ate, chloride,

beizent. henzyl.dwnadoxymethyl methyl.gugthessanethlogiardmethyhaind
ipecinile - | e -
BARPEREHEr, 20RO Buch G eS| S B AT mbony

ghiupahdt bidols onpschathe carbsxie finbAdeulityTeC 8@in carboxy-protecting

ent | sj nat 8 fumar at e, gluconate, gl ucuronate,
%W&hﬁiﬁe HpGHab o, cyrarsthit e-(insthuistylaethyl, 2-
t ;
CEBATRL R G ABLyhESSRSA AT sy,
24 diphenmphivgbleine)-tthgl, aitDethyt ndkihe Jikaapbi b geresd] )desalption of

A ph ticall | | t i nvol ve th ,
RS FBDs nd Risist w1 e 1 @eticind PV Breboeive Oroys in
ORgamitESy IRdsEs, TR B, IbREWiRGUDKBhs, NIy ﬁﬁﬂg@ﬁ Rh8P. KBienski,

may be any “organi ¢ or inofganic noie
Protesting iGrewps; hbird idr, §éerlag, 20498. par ent conpound.

h n ti | t | t .
G85L " or o T i AR St Bt el & e a b cmption
alift@lsqB e Fovd) RER afll hbispd)e fiola0ERE at TS 85 anRdld, r®frideNGimals,

pharmaceutically acceptable salt can have nultiple
b%@ﬁﬁﬁﬁéﬁhqréﬁ%llarﬁéﬁ@@,spwl%ar maceutically acceptabl e

" . d ' d/
(BB, 520 B5Y BP0, 0T RN . 1Sl o

caspmitionthos be compatible xhahicaliearal ok oleglcdBtwith the other
. ol ecul es apd a conpound of the invention. Exanples of

INgERAiRDER COTIMLNG HIREILoR: ad/or ithromamanal Being Seated gherewith.
PYRIARIGYE RAMBEIBITCIORORRANSNDsSt hanol , et hanol
“DVBO, ethyl acetate, acetic acrd, and ethanol am ne.
[09h8] t er m The/piresdnt invesfien proviles hempourpls dxving FoenulahEa and Ib,
B PR30 TS, LAOSE bbb e B o
diSEUITR) Bt G| :oMRA! disBrder PRk d@bteR b9 ReF irts R Hok@HlaAh and Ib
functionality while reacting other functional groups
coprpauRds edeund. For exanpl e, an "ani no- protecti ng
group” is a substituent attached to an amjno group
that bl ocks gar protects the amino functiofality in
the conpound. Suitable am no-protecting ggoupsgsncl ude
acetyl, trifduorgecetyl, phthalim deg; P
t - but oXyCgirbonyt (BOG., benzyl oxyca , z) and 9
17 WO\2606/ 084p15 P US2006/ 003654
f 1 uor elymat by 800X} arbonyl” (Fnoc). Simlfarly N
"hydr oxy-prqtecti fig g HHTQ refers to a spbstitlueny of
a hydroxy greup that ocks or protects the XydroRy -
functionality. x~Suithbl e hydroxy-protecting groupsgs
i ncl ude acetyII, triallcylsilyl, dialkyl phenylsilyl,
a Ib

[0066] and stereoisomers, tautomers, solvates and pharmaceutically acceptable

salts thereof, wherein:
[0067] the A-ring is: (i) a 5 or 6 membered heterocyclic ring having one or two

heteroatoms independently selected from O, N, and S, (ii) a 5 or 6 membered
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benzoyl, benzyl, benzyl oxynethyl, nethyl,
nmet hoxynet hyl, triarylnmethyl, and tetrahydropyranyl.

wé 20@asiaxy- protecti ng group” refers to a subsPCTasmios/003654
of the carboxy group that blocks or protects the

e DI  SSTT SR BRI P 8647 s sin,

wherbin' dal¥ER ML Sl | daPbdtytlic #nd phenyl rings are optionally substituted with
(trimethylsilyl)ethoxynethyl, 20 20

o2 qrpmare lgpenps dndeperdentli selgsted from F, Cl, Br, I, -C(=Y)R™, -C(=Y)OR™, -

- R i $ h _ _
T B T e S
=IET%!R292 ~gEre r=al+(dert, d 'Rt =pr @RY} 0C=yDRIfpsO@EN)OR, -
their e, see T. W eene_and,,P. ts I bve
OB PR TR, & MO A e B 0PGRS o

X _ : P, _Koehenskirp2P 2

PR R s IR R ™, o A SR SR R DAL 0
S(GINRER | 2 rO(GRYY -BOBERY)BSE(=0HRF & ABCEY)ORSRpani on

anl ma

.qg.,.d , d h , foqd-

STV R G AN O eI horias Sl CerCaa L gimGin
o2 R B ek BB By QPR R Aoy g o
alkbRA! ARGE/1 Odryl, 68BPSRI 1280 hBl?dﬁIcPfﬁga'l g mpabhdilyeand independently

chem cal |'y and/or toxicologically, with the_other o1y 20
substjrused wit 9n@@mpresgrﬁgp8amflwqﬂﬁi/y| sshectedrfegm £, Chet, L -CEYIRT,

it bei . - y N "
b M MR e DS ScRhor
mz%s(i:d@mé%n%hloofﬂa% -@lewm%omwsgk%?, OAENHNR*ER, -

har naceuti ca ar at j,ons_t t
RO LPREN- PRt DR OR S PRLAR SRS, "Rl oR™, -

.6AdHRAMGR®RANd e ey dul. Ratgdg s ..
P R o R S AR R S QYR 2
SR, (GRA), -8(-FHRN-KI(HY) BS’ XSR(RNRRE, (1006 6lkyhkid—Cs

st ereoi soners, tautoners, solvates and

alkrmylnfirderaleaylsabeeta bleCrsarosydReinddr-Canlbsteropyelyl;
[0068] X is selected from a Co—Cy heterocyclyl, a C3—Cy, carbocyelyl, and a
C¢—Cyo aryl, wherein said heterocycle, carbocyclyl and aryl are optionally substituted
with one or more groups independently selected from F, Cl, Br, I, -C(=Y)R20, -
C(=Y)ORY, -C(=Y)NR2’R?, NRPR?, -NR¥C(=Y)R?, -NR®C(=Y)OR%, -
NRBC(EY)NRPRY, -ORY, -OC(=Y)RY, -OC(=Y)OR*, -OC(=Y)NR*R*, -
0S(0),(ORY), -OP(=Y)(OR?)(OR?), -OP(OR**)(OR™), -P(=Y)(OR**)(OR™), -
P(=Y)(ORZNR¥R?!, -SR%, -S(O)RY, -S(O)R?, -S(0)NR*R*, -S(O)(OR™), -
S(0)(ORY), -SC(=Y)R%, -SC(=Y)ORY, -SC(=Y)NR*R?), 5-7 membered ring lactam,
5-7 membered ring lactone, 5-7 membered ring sultam, C;—Cg alkyl, Co—Cjg alkenyl,
C,—C; alkynyl, C3—Ciz carbocyclyl, Ce—Cap aryl, and C,—Cyp heterocyclyl, wherein said
alkyl, alkenyl, alkynyl, carbocyclyl, aryl, and heterocyclyl are optionally substituted
with one or more groups independently selected from F, Cl, Br, I, OR%, NR¥*R?! -SR¥,
-S(O)RZO, -S(O)ZRZO, alkyl, alkenyl, alkynyl, carbocyclyl, aryl, and heterocyclyl;

[0069] R! is selected from H, C;—Cs alkyi, C,—C; alkenyl, C,—Cjy alkynyl, (Ci-
Cs—alkyl)NRzoRZI, Cy—Cyo heterocyclyl, C3—Cjs carbocyclyl, and Ce—Cy aryl, wherein
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[0067] the A-ring is: (i) a 5 or 6 nmenbered

heterocyclic ring having one or two heteroatons
wonoepsmdent |y sel ected fromO, N, and S, (ii) PaTAS006603654

menbered 18 WO 2006/ 084015 PCT/ US2006/ 003654

carbocyclic ring optionally fused to a 5 or 6 nenbered
saltealeyloatkehyd, alkyny(lj hidtdroeyeles eytbocydhg, andwhyraed optimially substituted

WS ORONEPT SHBE POCHUETIPRISCEAIEN Fribh Shoh SUE R, -
C@@%oég‘*mﬁkmR%”o%é‘imﬁm@m%<ab>ﬁ%§°%(q%¥%°@ﬁz° el
(CINR%ﬂkylm?ﬂléi and hmﬁaqf%m, NR20R21, =NR20,

N 1 = 2
e Q@@%%ﬁ?g@%@%@fﬁ“- w
gfﬁxﬁz 0)( (r &% )Ygz 9 Y)NRR 0S(0),(OR™),

OIS @ )(o z:mm zmi@r:@m”)ccam cwommNRZ"R”

‘%&%ﬁ%@z%l TRy B”%DW&@?»@&”@SC( YR, -

HWOR?, -S6-ZNRFPRY, 5CBmEhBered aind teieed, k7 mERbERA ring lactone,
heterocyclyl and a protectin rou and wherei n sald
5-Z|mRsphberechingswjtam, G} kyl, Grﬂgs a?lee@vgé“ay e glkyardCs—Cr
eSS o B E oy o Pl U B e e alloymy
czﬁ’@c‘)d%ﬁy%%%lr ofa fetef@l:gzlﬁraxe kﬁ%drﬁﬁy YhR&uted w%gﬂ @;)%Q)re %roups
indepREBTl-seluRER . CHBI0L, R MR) RED:SRBE CHRAREBOR,

AT oS e 0 ()

1Y) (OR) BIRRORRZI R? ofSR%hula R(tOEBE:, wrtlSﬂﬁ)aZc&Qto which they are

aﬁag&iég%ﬁ% %oxgqls S&e%m(q&i%%ma 13CgcnS@gn@}pq3< o1 arog@h or 6%gmbered

Ly U oy s B s i
kaié)ﬂét(\?éxglra‘ilii saitl hetecEelo rimghebpmyrally bubsatlﬁféﬁ ®1iR one or more
SRBPE PR e EPPIE- My LB B S a kR -
Ei??&ed”??%lﬁn“%m R R R R o
ORH, =91 RRER, - OC(NIRIORD 1 ocww(zﬂwﬂmm O -
OP b L TRERR PO Rals) Y MR OR w2, -
SR@P RQR%Q BR2)-5(0RROR20)-§ R"-O (O) OR2°) -SCEY)RY, -
%sto (‘@)rg?gfﬁaﬂ P%( Wéﬁ%@%ﬁﬁ%@% @)7(1%;@@@ rmg lactone,
5?‘ AT R CrAct AT CorG et R nGe o
cébgcgﬁg;[@yny? ﬁx‘y[‘Cngﬁ @iL@{Uhe%o(Q%lﬁl&Hérem@&d%kﬁ' KREWIL, alkynyl,

car bocycl yl aryl, an
caﬁ:ﬁe@ztylmyle amtheiblyolcycly\]mc epmrmﬂydubsiitm;iﬁ withl doe oy Imore groups

ety ReRCPmft Ca B QRO NRERET S KIORES -s R,
alﬂﬁlgé‘ﬁ&%ﬁﬂeﬁlﬂc Hy1S 84rBSdyRE/ far M hétbroclyl; |, OR20,

[0072] R R4 and R are independently selected from H, F, Cl, Br, I, -C(=Y)RY,
-C(=Y)ORY, -C(=Y)NR¥R¥, -NR*R*, -NR*’C(=Y)R*, -NR®C(=Y)OR?!, -
NR*C(=Y)NR¥R?, -OR%, -OC(=Y)R¥, -OC(=Y)ORY, -OC(=Y)NR*’R?!, -
0S(0),(OR?), -OP(=Y)(OR**)(OR?"), -OP(OR?*)(OR?), -P(=Y)(OR*)(OR™), -
P(=Y)(OR*)NR*R*, -SR®, -S(O)R®, -S(0),R?, -S(0),NR*R?, -S(0)(OR™), -
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-S(O R20, -S(0)2R20, al kyl, al kenyl, al kynyl,

carbocyclyl, aryl, and heterocyclyl; [00691 Rl is
weebwasedsfrom H, Cl-C8 al kyl, C2-C8 al kenyl, €2TM82006/003654

al kynyl, (Cl- C8-al kyl ) NR20OR21, C2-C20 heterocyclyl,

C3-Cl12 car bocycl and C6-C20 aryl, wherein 19 VO
SE0RERBY 636 (POR? %ssoear)«mﬁsgq@a)mﬁ&m%yw nadrkleened ring lactam,

het erocycl e, carbaocyclyl and ary

S Bk g EORL T Ebpred g Ailsn: Croe Ao bas Cs alkenyl,

c -@@%@% ‘y&ll%rﬁfgé’g%féf@ﬁ%gﬁﬁd %r@:&d he‘E%cynyll?Zu(r)herem said

al@@F@ld&RﬂQEi&iznleéar@@a%@ argll, koyd hetexﬁ@cl%@bﬁﬂdﬂaﬂﬁ%@ﬁﬁhted
and heterocyclyl; [O 70] R2 is select ed from

wg,honp or n@(rerga)opp@m depsmdentbypeiected frpm ), (RIRD WO(NE&)ORZI SR,

TR e SODPN o g eyt

[0096]=Y) ( ORRé‘) mli)are mBépeX &) SVRARZHom H, B8R0 alkyl, C,—Cg
-S(O R20, -S( O} 2R20, - S(0O) 2NR20R21, - S(O) ( OR20),
alkeyixd) G¢ ynyl, §ta-Ex) R0 z—Cysda@texc)oanm and a protectmg group,

WP YR atkennl ORI o nd b PP enidarig

1rﬁapéﬁeﬁﬂl§<ﬁméhtut£2wm oﬁé kdite, gr%s@ﬂé’epeﬁ@ér@l@c‘s}ﬂ'ékﬁéﬂ from F, Cl,
% C{ het L ey oc _vvher ein said
B VAR T DO S N R OB DAY Ry FOCERIORS, -

Oﬁﬁiﬁrgl;ﬁzfﬁ*bzésm%?%@ww&% HEORYUSRINE |
P@Fmomm @(-Wm)NISRQ) BRE), -S(®RO) JOHR®, «sm»NRaR"

S?@Z@ B, s uef Oy eEEARE SR D G b N DRIRE he
s to M‘R@rhntdtlgy tfether %ﬁth@l?@%gmg S {vaRal d‘l%’ %rg rafﬁl%led form a

saturated, partially-unsaturated or aronatl
satematsdroe gartially eldsértmlamddre;emdmychq: rigg halwireig said Hegastyctiowing is

et er,oat.0 endentl el ect d fro

oRu Ly A SER - EFBPBESEmels FR LtorEHl fjpeted Hom B €L Br 1,
alﬁ?b&lk'ehﬂt;@lqam}xnm one or nore groups independently
selected f a, Br, I, -C(=Y)R20, -C(=Y)OR20,

lﬂ@asm NRRORBYS HL [ 0ialiy], ONFO0Bkeng) s Cs cRispd DCaet ol
3 R20, - OR20,
E%ffg@%égff a%&@%@éﬂbo)q Y) oP(=Y) ?8(?28 (OR21) ,

O T g AT AL

alk{ﬁﬁﬂ)) @9@9)@1 @(@@gom@a,cyciﬁq =Y) R20, - SC(=Y) OR20,

NR2OR21, 5-7 b d I t nmb
0075 1 ot 3rie mdeperdentytn SCNRE. FUCQIR LA ORED, GS(GNRRI. or

zall enyl, C2-C8 al kynyl, C3-Cl2 carbocyclyl,
N%]R@% ar)%ll and C2- C20 heterocyclyl wherei n said

[0ah8)y! *S ing %&dﬂtﬂly Eelect@cﬁfr&ﬂ&ﬁﬁl'kyisllyla ﬂié'lkylﬁ[bﬂylsﬂyl

heterocyc | are optionally substituted with

bengpate g bemydémﬁﬂéﬁim sle msthaxgmtetloin tnar;dmahmr ,phthalimido,

%gy N%%gf%% yf%%gzg 5@% (Cgrééi@ ﬁ%gmﬁgjt%mel&%yﬁﬂ?onyl

(Fmoc), and tetrahydropyranyl

[0079) In another embodiment, Formula Ia and Ib compounds include where:
[0080] A forms: (i) a 5 or 6 membered fused heterocyclic ring having one or two
heteroatoms independently selected from O, N, and S, (ii) a 5 or 6 membered

carbocyclic ring, or (iii) a phenyl ring;
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[00721 R3, R4, and R5 are independently selected from
H F, d, Br, I, -C(=Y)R20, -C(=Y)OR20,

wWOC(mBNRROR21, - NR20R21, - NR20C(=Y) R21, PCT/US2006/003654
-NR20C(=Y) OR21, - NR23C(=Y) NR20R21, -OR20, -0OC(=Y)R20,
-OC(=Y) OR20, -0OC(=Y)NR20R21, - OS( O 2(OR20),

[0080( =Y) ( ORZOYe{ sl yom a@R-CRABLrORR 1Y, 2 C;—Cy2 carbocycle, and a
P( =Y) (OR20) (OR21), - P(=Y)(OR23) NR20R21, - SR20,

0, -S(O 2R20, -S(O 2NR20R21, -S(O (OR20), 20

L S T R TI—

C{d(’{%bégﬁ;%&?dﬁ aé%:é{r@ﬁwy%fé aﬁ%gcgﬂ(%g%gleg 5- CZ gnber ed

[0983]y nyl , 1@3}5@&3201@& lﬁkml:EE{CF yTl, BGds @&@Ry’r(?(—gﬁﬁRCiC(@Z@NRz,

RGBSR, Mo LAgtaiy B by LRy op PN -

oﬁem%)g' g%‘?ﬁom%itiﬂ@')@ommmp LSR %@@}1& ogﬁnem}ggﬁm -S(O)(OR),

sel' ected fro

-S(GL®RRESCESOB), 2$Q@=Y)@R<y$¢(=é[)k@zy€1—(’al allgyiyalide, C1—Cy

el ] et o R TRY. GorslSIsr G ot Sl o membered
m%]{aer B g}%@e}}é{% %?n{ﬁi %M“ﬁ’&emﬁé}e&%ﬂg @1{1/\1%3!111 cczccéﬁlgl C1—Cs

gcting group, erein

alRédeY G -8 UMYl CRLB rawl, arl@r Y-, fheletoeyats;ocycl yl are
0ﬂgtl onal |y and , i ndependently substituted with one_ or
dle gr ou%samh@ epidiaravwid Ip epsiosellefpriraohpid memberagfusqd

het%fx% %ﬁgm&(q?%t %%t@o’“@ﬁje&ee%om %Mﬁ

—Y% ggﬁ)g;%ww ar@ﬁ{c@é’aigemb)selecte&ﬁéhﬁ)lﬁ(]%&)é)( gﬁ% ng(—Y)R -
Cc— PN Rt T i v WM@@H)NRZ
OISR R RG-S SE IR, F?%?@%Q o i
P L SO 4D S A,
UOINORS SEepR I el bR Reet e s iR G
aﬂc}rlis(ul?)lnle(l%zﬁib? %%%%@ﬁ%dggl(légﬂyl &&Y%@&ggﬁﬁhﬁf SGI]mg%bered

nﬁgta&%ﬂl betREnRbEd dhg 1aBiond SPT ﬁ’kﬁﬁb&ﬂeﬂ @ing @M, (E@@ZﬁilkyRcl—cg
and Rb are independently H Cl-C8 al kyl, C2-

allibikys§-Cs Glkyagl, Cat-Ryrayyl, anGaC.£20, betgtosyde; C2- czo

1OBREE) po il ks A Tk N G Eandivt, Cr-Coo

| ected f
e
[0087zy| OXyWHEs hldlepembﬁtﬂw O, SrﬂﬁRha%Obﬁth(ORt)J NOYORY, by N-NRy;

ht hal i m do but 0X a}(rbop BOO) ,
[0§§§ky| oxy%h%l alleny; }E/)al ynyl, aryl, carbocycle and heterocycle is
optidnb P ARMHERAM RN QOKEREARY one or more substituents selected from F,
ClL, Br, [, OH, OR, R, -C(=Y)R, -C(=Y)OR, -C=Y)NR)2, -NR)2, “NR);, -
NR)C(EY)R, -N(R)C(FY)OR, -NR)C(=Y)N(R)2, -SR, -OC(=Y)R, -OC(=Y)OR, -
OC(=Y)(N(R)), -OS(0)2(OR), -OP(=Y)(OR),, “OP(OR)2, -P(=Y)(OR),, -
P(=Y)(OR)NR3, -S(O)R, -S(O):R, -S(O):NR, -S(0)(OR), -S(0)2(OR), -SC(=Y)R, -
SC(=Y)OR, =Y, and -SC(=Y)(N(R)2).
[0089] Formula Ia and Ib compounds are regioisomers, differing by the

attachment of R1 at the non-equivalent nitrogen atoms of the pyrazole ring. Formula Ia
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(Froc), and tetrahydropyranyl. [0079] In another

enbodi nent, Fornmula la and | b conpounds i ncl ude where:
wphQeBMR40Asforms: (i) a 5 or 6 nenbered fused PCT/US2006/003654

het erocyclic ring having one or tmo heteroatons

i ndependent |y selected fromO, N, i) a5 or

ang dhgempaunds Aqhede eTeeisomers, tapfomers, ﬁqlvatebmmammmmcmy
ac%@?ta%@@&(&%%@éo? PELLS2006/ 003654 [0081] X is sel ected

0 heterocycle, a C3-Cl2 carbocycle, and a
[oma czo arI;x Icertz[lﬁ)GBJBbdlEiﬂentss R¥EArel R elref opdiomdly &kt @Bependently a

brieitiie ot Sich st Babligie i, Jialhy Migh bk pheaagsityl henzoste,
L@%ﬁgxﬂlﬁe’cﬁ% RehiRA, Iﬁétﬁ&ﬁhe’cﬁylv)gnarﬁﬁnetﬂ% %&gﬁﬂﬁﬁo t-

butagtariiNRPL), ben@(’lg??f\l}gzﬁﬂ (Cslfeﬂ(@?(o?ﬁ;ﬁmYél‘(llgghgﬁm&arbonyl
(Fm§§>ogfﬁgge‘yd§%%f . -S(02(OR), -SCA(=Y)R - SC(=Y) OR,

N |
[0%9?(?(@ Y)al l'(ﬂgiegﬁlaﬁ%gm%b&fﬁﬂehgsl d@%hﬁdq?%%cm% lsay ?gmﬂan%hssumed a

5 16 mgmbered fysed hvtem@wb\ecr @Rk hammggomea@ttamhesrvatmﬁhsiepdldenﬂy

solph SRR on s SRR B0 o Ml el G vamy

temty&fopgﬁﬁjflséplpbﬁ rrz] p%oﬁtﬂiﬁyl@y@cﬂyll:mfrﬁﬂﬂdﬁlﬁl aligyirb@isphkiyl,
orma . 5 or 6 nenbered fused heterocycle ring having

thlaphqn@bémléa@dy}a duiazclyls erazoldl istagelyh raa%mrazmyb reclgling

exh{]{}%g] a%nggg and RSY)aEe [ngc(aps()n%%ntl_)é(s% ﬁlthZed ];\Ingm
- +N N(R -N(R OR, -N NR2, . - OR
R%Y)R(_)C( Y<)z ()C(‘aY)( ()CgY) 53

%Y)(O%é EOP(Osz iP(NQ(iOR)g =Y NR?,
Us(F2(R) 50(9 SC(—"%) - S Y)NR2 ags

al kyl hal i de, C1-C8 aI I cyl sul fonat e, Cl1-C8 al kyl am no,
(HL C8 al kyl hydr yl, C1-C8 kylthiol, 5-7 rrenbered

d acta A menber g lagy Onéz, 5-7 ed
,:rl gsult 1-C8 aIk 1- C8 Al
sy ryI 041 cycl 5.486] R

Cl- C8/ al k - nyl , al kynyl ,

CB CZO aryH Co- CZO heterocycl e, or a prot ecting

group; and [0087], Y is indepe ndently 0, NR,

+N(O) N(OR) 2 N(O)(OR) cor N N2 088] each
fa aI ke al kynyl/, car oﬁe and

het rocycl optio II and i ndependent |y

ut ed e orS substiNUe sel ected
from , R, C(HY)R C( =Y) OR,

Q= \%N(R)Z’ N( ) 2, N(R)S

</J<</(i i

[0092] The A-ring may be an optionally substituted, fused saturated or partially
unsaturated 5 or 6 membered carbocyclic ring, such as cyclopentyl, cyclopentenyl,
cyclohexyl, cyclohexenyl, and substituted forms thereof, including-exemplary
structures:
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N(R)C(=Y)R, -N(RC(=Y)OR, -

-O(=Y)R, -OC(=Y)OR, - = , -05(0 2(OR),
WOOR(G$I(OR) 2, - OP(OR) 2, - P( - P(=Y) ( @BYNB2006/003654

“S(OR, -S(O2R -S(O2NR -S(O(OR), -S(02(R),

-SC(=Y)R, - SC(=Y)OR, =Y, and -SC(=Y)(N(R)2). [0089]

For mul a Iaﬁ@nd I b conpoﬁﬁds are reg 0i soners,

diffe by the Ft+a€
non- .@ al ent ni & én at ons
For nu 22 WO R0B¢ S

N(R) C(=Y)N(R) 2, -SR

32
3Z
8 x;
NS

I b conpoun i ncl ude stereoi soners, >tautoners,

sol vat es and pharmaceutical |y acceptable salts

t her eof in: [0090] I certain enbodi nents, R20
and R2 R optlonal |ndependently a protecting
gr oup but n n1ted to, trialkylsilyl,
dialkylo -ny |IyI benzyl ,

benzyl oxynet Ryl , nethyl thoxynethyl a

triaryl met hyl, phthaI|n1do t- butoxycarbonyl (BOCO)
benzyloxycarbonyl (CBz) and
[0993] uor enYherAtding mapky emopidonally s@hstibayd ring selected from phenyl.
tetrahydroe%ranyl 0091] Exenplary enbodi nents of the
& Hie| Ad@EI i onal |y substituted a 5 or 6
nenbered feised heterocyclic ring having one or two
het epGaterfs? i ndependently selected fromO, N, and S,
et rahydr of uranyl , di oxol anyl,
tetratdrogyranyl, tetrahydropyriyl, piperazinyl,
pyrrolidimyl., pyridyl, pyrimdinyl, dihydrothiophenyl,
t hi ophenyl, i m dazolyl, thiazolyl, oxazolyl,
i soxazolyl, and pyrazolyl, including exenplary
[0®baCt ur esid €abstBufad foindNhbtebf LXf a--S5- H N cc HN H

LI1Z</ N\, SSH LIZNNI/ N
[0095] Exemplary embodiments of Xl\lwnclude E-pyrldyl 3-pyridyl, 4-pyridyl, 2~

imidazolyl, 4-imidazolyl, 3-pyrazolyl, 4-pyrazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl,
3-pyridazinyl, 4-pyridazinyl, 5-pyridazinyl, 2-pyrimidinyl, 5-pyrimidinyl, 6-pyrimidinyl,
2-pyrazinyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, and substituted forms thereof, and

shown as:
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S OOH [0092] The A-ring nmay be an optionally
substituted, fused saturated or partially wunsaturated
w6 2006/084a18Mber ed car bocyclic ring, such as cycPopastonk/003654
cycl opentenyl, cycl ohexyl, cycl ohexenyl, and
substituted forns thereof, including, ex Iary
str ctuﬁg 23 WO 20Q§/084015 PCT% US2006/'9036 Ss-
093

opti o
ubst | t ut ed rlng elected f r om|phenyl . ggébféganple
[ 0094]

e A ring na ubsti t ut
thereof. [0095] "Exenpl ary enbodi nents of X |nclude

2 yrldyl 3-pyridyl, 4-pyridyl, 2- |n1dazo
%gzolyl

onI pyr zonI yr IyI
ﬁi lyl, %:égf? azi
Py da2|ny \ 5 yrlda2|n -pyrlm

rimdinyl) pyr|n1d|n 2- pyra2|nyl
2 oxazol yl, 4- oxazolyl 5+bxazol and substl ut ed

forms thereo homn an: 2 200 84

g%é%*zé 06/0%§§§ NN | (| cy N NSN N
N a7/ N N ~—~ v - N | | W N NN

NN QY N4

O O

[0096] Exemplary embodiments of 5-7 membered ring lactams, 5-7 membered

ring lactones, and 5-7 membered ring sultams include the structures:

0 0O
e O e
N N\
jbu Y Y N
o) o)
NR20 SO, O
<i:;>§§0 N(
J&v o N N
0 <::T\\ 0
NR?0 SO, ©
)LU i o e



NNNN dlz N~NNN N OOyY NNNNIJ[O00961
Exenpl ary enbodi nents of 5-7 nenbered ring |actans,

wo-200cr8sier ed ring | actones, and 5-7 nenber edPCTMG2006/003654
sultarrs include the structures: 0 0 C O NR20 GS02 O
NJ~fu 00 CN) ONRO302 O.rJf ,rd’r ,rJ’t O

[Q997 0 / SExemplarCembedimentsof Horaslasia 2608y @84@1Rds include

E%%]Hf%g%??/ Q0 655%1{ Oﬁﬁ%ﬁéenpl ary enbodi nents of

s include conpounds of
Fornmulas Ila-h and Illa-f: YRA YRA R R3|I R R Z

\' N Z1 NIf I RENRLREXXNIlaRL IlbYRsIY R4
R3 Z R3 yN

Y R4
Y R4 R3
z N\
RS N
x~ N
R']
IIb
Y R*
Y R4 RS
2
R N\
= 1 R5 /N
R5 ~ /N_R X I\{
X~ N Ilc R"  1iq
Y R4
Y R4 RS
RS R?
2 Z
Z A N
—a R5 /N
N—R! N
R5 \N’ X \
X IIe R'
R4
Z R3
R2
= 1
Y R5 ~ /N_R N
>N g R’

ITh

26



2 ZR I RR'NRLRS XNXNIIc
RBR R2Z Z\ I N RS NRL RS X
Y

We&2006R8445R3 Z R3 1 R2 ~)jR2 \ N 5
XNIllgRL Ilh 26 WO 2006/ 084015 S2006/ 003654

U
RA YRAYRE RBZR2 ZJJRR N RS NRLRS XNNIIla
RLIIIb R4 YRAY R3 R3R2 RZZYZSNRRSNRlRX

N X le RL IIf
5Y

N- RETRS2005003654

RLIid YRAYRAR3
N |

R

P

CT/

N X NY 11 CRJRl R3
R® R?
R? 5
Z
A\
N AR - x N ,
x~ N IMIa R"  1mp
IIlc
II1d
It
[0098] wherein Z is selected from CR*’R*!, C(=Y), NR%, O, and S.
[0099] Exemplary embodiments of Formulas Ia and Ib compounds also include
compounds of Formulas IVa, IVb, Va and Vb:
R200
R200 N R*
N R* Rzt | R?
rat RS N R?
N R2
N
= 5 /
R
x” N IVa R" v
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ITTd R4 RAZR3 ZR3I R R Y5/N Y5/NRL RX
N RKXNM RL IIIf [0098] wherein Z is selected from
WOR2BRR1015C(=Y), NR20, 0, and S. [0099] Exenpl &Cy/US2006/003654
enbodi nents of Fornulas |la and Ib conpounds al so
i nclude conpounds of Fornulas IVa, |Vb, Va and Vb:
R200 R200NR4 ~NR4 R2; RB RR1 3RNyR2\ | R5
L%% N X IVa4 RL Vb 27 WD 2006/ 084015
PCT/ GosAP0365’ R2OCSN R4 1, R3 R2I-NR2 RS
INNRL X N VWg RE R4 3 RZI-NR2 NR5S N X RlWb
[ 001001,_Exe pbodigents of Forrmulas la and | b

corrpodﬁ%ﬂs compounds of Fornulas Vla,

R200— R*
\ R3
R¥-N

N

R | N
x> N
R

v .

[00100] Exemplary embodiments of Formulas Ya and Ib compounds also include

compounds of Formulas VIa, VIb, VIIa and VIIb:

HO_ N
I R3 | R2

VIb
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HON HO- NRA NRA RSB RBI RR R\ N RS NRL R5 X
NXNWVaRL VIb 28 WO 2006/ 084015 PCT/ US2006/ 003654
woloses/BsRd 4 / R3 1 RR RS /NR X N Vila HO RCRAUSERD6/003654
R2 RS 1 NN XRL VIIb [001011 Exenpl ary enbodi nents

of Forrmulas |la and I b conmpounds al so include Fornul as
VIMHALL b, I X&%nd | Xo: HORN R4 HONR4 R2 2 R5 N

N R1L N tR R8N R6 R7 Villa R7 VIIIb HO N R4

HO, N R4 ' ESR%RRS/N—R‘ RS /N

T vim

[00101] Exemplary embodiments of Formulas Ia and Ib compounds also include
Formulas VIIIa, VIIIb, IXa and IXb:

R’ ViIa R’ VIIIb

IXa IXb
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RONRRN RLRB NR6 RB NR6 RT Ma R7 I Xb 29 WO
2006/ 084015 PCT/ US2006/ 003654 [00102] wherein R6, R7,
we006asah1R9 are i ndependently sel ected from H, PET/USR006/003654

Br, |, -OR0, -C(=Y)R0, -C(=Y)OR20, -C(=Y)NR 20R21,
-NR 20R21, -NR 20C(=Y)R21 , - NR20C( Y)OR21
- NR23C( Y)NR20R21 - OC(=Y) R20, - OC(=Y) OR2

[00@]0\4)28'% ER Pgs&p) Zé%%% Ja@ggzglerny s?lzé%te)d(ﬁomﬂ F, Cl, Br,

20 R2( 0 _
0R2 < (0)( %Y) _3@{ ”ﬁg )ﬁR@@( Y)R?, -
(‘W emm—Ym“m@(e@mmRﬂ
Rl Qi)g@(cﬁ@ﬁﬁ@?[) %&ﬁ@?%?kﬁéﬁ‘% P %558%‘“3{@@“
ﬁ*Y)WR%NR@R""ClQR@afSQOW@' 3@(@ 2ﬁ6Q R®) 4°R21arwtk
eterogy ¥ V\lgher ein_sai qo %ﬂ'ﬁ( yn
se@»mywﬁc 3@Ry -S%ar)@& erS@SrcY)é]Ra 7 sk ing lactam,
SRGHAH) 6 bl o2 Re ol G ESSRITLEDH Yicny
S y@‘%ﬁ?@" R CPLETer o] UM oousein e
alkmbaﬁtﬁmdnalkymﬂ Fobonychys, ard, anﬂldtdzrocyjﬂmm'almpsonmb/csubsmuted with

OB R A0 BB RO RA ey seleBioion T CRBta] NRA- AN -SRE: -
SERORY, -§ 2Ilj’ral B&enyl/ alkn gé,z‘rcaﬁ%cyﬁ%p aryd ﬁh%&r&@clﬁ}@

06/ 084 7 Us20067 003
[00103] Exemplary embodiments of Formulas Ia and Ib compounds also include

compounds of Formulas Xa, Xb, XIa and XIb:

Xb
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RR R RSRN'NRL ~R3R6 RIOR7T Xla HONR R3 R2
R5 NN RO R R8 R6 RILO XIb 100104] wherein R6, R7,
weoosRB84018nd R10 are i ndependently sel ected frearlsS2066/003654
a, Br, I, -OR0, -C(=Y)R20, -C(=Y)OR20,
-C(=Y) NR20R21, -NR20R21, -NR20C(=Y)R21, -
HIRZQC( =Y)RIR21, - NR23C(=Y) NR20R21, - OC( =Y) R20,

\ REC(=Y) NR2OR21, - G5( O) 2( OR20)
- OP( (ORR1), - OP( OR20) (OR21),
- P( OR21), - P(=Y)(OR23)NR20R21, - SR20,

Q2R20, -S(0 2NR20R21, -S(O (OR20), -

S(O) 2( OrR20, gcgwf)ﬂizo, - SC(=Y) OR20, - SC(=Y) NR20R21,
5-7 mend iy lactam 5-7 nmenbered ring | actone,
5-7 Qered ring sultam C1-C8 al kyl, C2-C8 al kenyl,

C2-C8 wl, C3-Cl2 carbocyclyl, C6-C20 aryl, and
C2- R oB8Yclyl, wherein said alkyl, alkenyl,
al kynyl arpocyclyl, aryl, and heterocyclyl are

opti onRl y Bubstitutedgawi th one or nore groups
i ndependently selected fromF, d, Br, I, OR20,
NR2ORDL_- SR20, R S(O) R20, -S(O) 2R20, al kyl, al kenyl,

al kynyl , Near bocyclylys aryl, and heterocyclyl. [00105]
Exenpl ary e s of, Formulas la and I b conmpounds
al so incl IasB&la-danXmlla-j: 31 WO
2006/ 0840 003654 R4 R4 R3 R11 R3 R11 Ay
N1l -NRL R13 RX NN R13 Xlla X
R7
R10 XIb
[00104] wherein R®, R, R R’ and R are independently selected from H, F, Cl,

Br, I, -OR%, -C(=Y)R, -C(=Y)ORZ, -C(=Y)NR¥®R*, -NR*R?, NR¥’C(=Y)R*, -
NR2C(=Y)ORZ, -NRZC(=Y)NR?R?, -OC(=Y)R”, -OC(=Y)ORY, -OC(=Y)NR*’R*,
-OS(0)(OR%), -OP(=Y)(OR?’)(OR?!), -OP(OR™)(OR?), -P(=Y)(OR**)(OR™), -
P(=Y)(OR*)NR?R?, -SR¥, -S(O)RZ, -S(0),R?, -S(0):NR*R*, -S(O)(OR™), -
S(0)(OR), -SC(=Y)R%, -SC(=Y)OR%, -SC(=Y)NR*’R*, 5-7 membered ring lactam,
5-7 membered ring lactone, 5-7 membered ring sultam, C1—Cs alkyl, C,—Cjg alkenyl,
C,—Cj alkynyl, C3—Cy, carbocyclyl, C¢—Cag aryl, and Co—Ca heterocyclyl, wherein said
alkyl, alkenyl, alkynyl, carbocyclyl, aryl, and heterocyclyl are optionally substituted
with one or more groups independently selected from F, Cl, Br, I, OR%, NR*R*! -SR*,
-S(O)R™, —S(O)2R2°, alkyl, alkenyl, alkynyl, carbocyclyl, aryl, and heterocyclyl.
[00105] Exemplary embodiments of Formulas Ia and Ib compounds also include

Formulas XIIa-d and XIIIa-j:
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lib R4 R4 R3RI1 RBRI1 A ANN/ RI2 R5 N13 RS N
13 Xx NRXIlc XNRXIdRARA 3 RI1RI1I \ NA N
wOl2R6A8RA5SN R12 c<R1 R5 X N XIlla X N XII1b PB#/UR4006/003654
RBR3'"4NRLP N \ ~NODV NJ RRRSEXNXIlc XN
Xilld RA R4 A/R3' DgyR3 ORL1 12 R5X N R5N R
XIlle X XRt 1f ~32 WO 2006/ 084015 PORf US2006/ 003654 R4
R4 R3 R3JA |R:OA\ | RS!

N=
X NN R13
IIb
4 R4
R3 - R'11 R3 R11
coUSINce WS
== . /N = Y / R
R5 <\ R13 R5 ~y R13
X XTlc X XI1d

X~ "N XTIIc x~ "N XIIId
R4 R*
R R®
Ay @I ey
<] _
12
RS =~ /N RS ~ 7 R

X~ N xT11e x~ "N XIIIf .
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J RGX \NN RSX NN XIllg XIllh RA R4 RZIR3IA SRI1 G

AS 12 RBX NN R RSX NN XIIli XIIlj [00106] wherein
we2006RRM15and R13 are i ndependently sel ected fPomuSs2006/003654

a, Br, I, -0OR0, -C(=Y)R20, - Y)(Rzl

-C(=Y) NR2QR21, - 20R21, -NR20C(=Y)

NR20C( - NR23C( =Y) NR20R21 - X -OC(=y) OR

20, -05(0 2(OR20

- OP( - OP( OR20) (/OR

-P(= B(=Y) (O ,

-S(O RZ0 S( O 2NR20R21 FOR20), -

S(O)Z(O?ZO - SC(=Y) OR R20R21,

f TRON Iacta 5-7 nmenber e’ TTNg | agtone,
5-7 nenberedxrlng sultéﬁhl&n.CB al kyl 7 c2-C8 al R&HA
C2-C8 al kynyl, C3-Cl2 carbocyclyl, C6-C20 aryl, and
C2- C20 heterocycle, wherein said al kyl, alkenyl,

al kynyl, @ bocyclyl, aryl, and heterocyrtyl are
optlonally subgéltuted mnth one or !

i ndependegHA | ected f 1om F, d,

NR20R -S(O)2R2

al kyny | ar and het® iljﬂ
Exenpl ary forrrul as la and|lb cfonmpg S
al so incl IVad OH R4 R4 RR3 BQ R,

. /
R R NRL RS NM N N Xxiiri X Va Xl Vb 3x---{\' ~  XIIIj
WD 2006/ 084015 PCT/ US2006/ 003654 OH R4 R4

[00106] wherein R!, R, and R are independently selected from H, F, CL, Br, I,
-ORY, -C(=Y)RY, -C(=Y)ORY, -C(=Y)NR®RY, -NR®R?, -NR¥C(=Y)RZ, -
NR¥C(=Y)OR?, -NRZC(=Y)NR*R%, -OC(=Y)RY, -OC(=Y)OR%, -OC(=Y)NR*R*,
-0S(0),(OR%), -OP(=Y)(OR*)(OR™), -OP(OR™)(OR*), -P(=Y)(OR**)(OR?"), -
PEY)(ORPNRPR?, -SR”, -S(0)R?, -S(0),R%, -S(0),NR*R*, -S(0)(OR?), -
S(0)(OR?), -SC(=Y)R?, -SC(=Y)OR*, -SC(=Y)NR*R*, 5-7 membered ring lactam,
5-7 membered ring lactone, 5-7 membered ring sultam, C;—Cjs alkyl, C,—Cs alkenyl,
C,—Cy alkynyl, C3—C; carbocyclyl, C4—Cyp aryl, and Co—Cyo heterocycle, wherein said
alkyl, alkenyl, alkynyl, carbocyclyl, aryl, and heterocyclyl are optionally substituted
with one or more groups independently selected from F, Cl, Br, I, OR®, NR¥R?! -SR%
-S(O)R%, -S(O)gRZO, alkyl, alkenyl, alkynyl, carbocyclyl, aryl, and heterocyclyl.
[00107] Exemplary embodiments of Formulas Ia and Ib compounds also include
Formulas XIVa-d:

OH R4 R4
R3 HO R®
L ¢ QL r
= =
—R1 —R1
R? \N/N R R? \N/N R
X X

XIVa XIVb
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RBHOR3Jj2 RR RI NNR2N XNRL XRL XVc Xl Wd

[00108] Exenpl ary enbodi nents of Formulas la and Ib

woaopmssds al so i nclude Formulas XVa-d: OH RAr8#/USED6/003654

HORS RR R RR NRLRR/ NRL RO NRO N R8 R6 RB R6

NN R7TR7 XVa XVb OHR4 R4 R3 HOR3 RZ RZ R I NN
O R RO RL R8 R6 RB R6 N R7 N Rz V\éXVd

0 s 101-160 listed,d

act g zed, and assa

gnd in vitro acti

ame Mo1 HO N
yIN - 3-pyri di n-4-yl -

No. Siructuwze
5- (1-(2-am noe

pyrazol - 4-yl )2, 3-8 hydr oi nden- 1- one OXI me R’
XIVe XIvd
[00108] Exemplary embodiments of Formulas Ia and Ib compounds also include

Formulas XVa-d:

XVe Xvd
[00109] Compounds 101-160 listed in Table 1 were prepared, characterized, and

assayed for B-Raf binding activity and in vitro activity against tumor cells.
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N

-NH2 N N 102 HO N

5- (1- ( 3- ami nopropyl ) - 3- pyri di n-4-yl -

wORo@manskn1d-yl ) -2, 3-

di hydr oi nden-

1- one oxi ne NPET/IUSZ(N6/003654

103 HO N 5-(1-(4-am nobutyl)-3-pyridin-4-yl-

pyrazol -
104 HO, N 5-(1- (pyrrolldln-

4-yl) -2, 3-di hydroi nden-
Taplg

| -one oxine NHQ N N
13-pyridin-4-yl-

pyrazol -4-yl) -2, 3-di hydroi nden-1-one oxine N, N ICNH
2HO N 5- (1 (pi peridin-4- )}? 3- pyridin-4- yI
h%b é%g ~4-yl) -2, 3-di hydr oi nden1~6fe oxi ne N NH N
1 2006/ 084015 PCT/USZOOG/O(%Q?%L ZLO6thy 3y ridin-4-yl-1H-
- z{\l met hyI p| peridi nyl) - 3- py p& 1_‘3, 5dr en- 1,008 oxime
pyt azol)d- . 3-di hydr oi ndenq? ydrqipdep-Tropgp
N [N X
5-(1-(3 (ahydr of uranyl ) - 3-pyri di n-4-yl -
1H pyrazol 2, 3~dNhydr oi nden-1-one oxinme ~
py ‘N\/%*thg
N
102 | HO- N 5-(1-(3-aminopropyl)-3-pyridin-4-yl-1H-
\ pyrazol-4-y1)-2,3-dihydroinden-1-one oxime
NH,
"
NN
N~
103 | HO- N 5-(1-(4-aminobutyl)-3-pyridin-4-yl-1H-
\ pyrazol-4-yl)-2,3-dihydroinden-1-one oxime
= \/\/\NHZ
~ N
| AN N
N~
104 | HO- N 5-(1-(pyrrolidin-3-y)-3-pyridin-4-yl-1H-
\ pyrazol-4-yl)-2,3-dihydroinden-1-one oxime
-G
l X N NH
N~
105 | HO- N 5-(1-(piperidin-4-y1)-3-pyridin-4-yl-1H-
\ pyrazol-4-yl)-2,3-dihydroinden-1-one oxime
N
NN CNH
N~
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NNVN O N 108 HO N

5-(1-(3S-tetrahydrofuranyl)-3-pyridin-4-yl-
woékmperoazab - 4- yl ) - 2, 3-di hydr oi nden- |

1

-one oxi FETiUuSM06/003654

N 109 HO N
5-(1-(4-tetrahydropyranyl)-3-pyridin-4-yl-1H
169/ @Rl - 4-yl ) -2, 3-di hydroi nden; -'(P-El@m ﬁ};l erid -3-% ri!l\lln-4- I-1H-
11p HONN 5- (1- (2- hydr oxyet hyl ) '&%ﬁ-héi D-Ar Y 1T y . v
pyrazo1 4- ) - 2, 3- di hydr oi nden/ }-’one >2i hedﬂylﬂr_ _8141 N oxime
N B6 WO 2 084015 US20064 003654 111 HORN
5-(1-(3S & hydr oxy) cycl ohexyl)-3-pyridin
4-yl - 1H pyr azp ﬁ 72, 3-di hydroi nden-1-one oxinme \
I OH N ' N 112 HO, N b-(1-(2,3
di hydro -3-pyridin-4-yl-
1H pyrazo¥4-yl) -2, 3-di hydroi ngen-1-one oxinme HO rN
OHN
107 | HO- N 5-(1-(3 R-tetrahydrofuranyl)-3-pyridin-4-yl-
\ 1H-pyrazol-4-yl)-2,3-dihydroinden-1-one
oxime
| X N O
N~
108 | HO- 5-(1-(3S-tetrahydrofuranyl)-3-pyridin-4-yl-
\ 1H-pyrazol-4-y1)-2,3-dihydroinden-1-one
oxime
=2
| A N O
N~
109 | HO- N 5-(1~(4-tetrahydropyranyl)-3-pyridin-4-yl-1H-
\ pyrazol-4-yl)-2,3-dihydroinden-1-one oxime
N
NN CO
N .~
110 | HO- N 5-(1-(2-hydroxyethyl)-3-pyridin-4-yl-1H-
\ pyrazol-4-y1)-2,3-dihydroinden-1-one oxime
- NJ\OH
| X
N~
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N 113 HQ, N 5-( 1-nethyl
H pyrazol -

- 3- pyr
4-yl) -

i di n-4-yl -

2, 3-di hydroi nden-1-one oxime N~ N

Wa2docki®I01SN 5- (1- (3-cyano- pyridin-2-yl)-3-pyri 8CHAS2006/03654

1H- pyrazol - 4-yl) -2, 3-di hydr oi nden-1-one oxime Nom N
— T N—N-NEIE5HON N
1164 (HO3S- ( 1S- hydr oxy) cycl ohexy|5d Z35¢ Ribgtinaxy)éyclohexyl)-3-pyridin-
41yl - 1\t+ pyrazol - 4-yl ) - 2, 3- di hydvbilHeterazdl-4ayik2,3-dihbydreinden-1-one
OH N 3 A0 2006/ 084015 PCT/|W82B06/ 003654 116 HO N
5+ (1-orret hyl - pyridi n-2-lyl )-3-pyridin
44yl - 1H pyra -4-yl) - ZQB di hydr oi nden-1-one oxinme N_
NIN NH2 117 ‘o &I
54(1-(5- \- h"rldln 2-yl)-3-pyridin-
41yl -1 2, 3-di hydr oi nden-1-one oxinme N
N N .N2_N N
112 HO\N 5-(1-(2,3 dihydroxypropyl)-3-pyridin-4-yl-
\ 1H-pyrazol-4-yl)-2,3-dihydroinden-1-one
oxime
HQ  oH
= /N
l N
N =
113 HO\N 5-(1-methyl-3-pyridin-4-yl-1H-pyrazol-4-yl)-
\ 2,3-dihydroinden-1-one oxime
N—
N SN
N~
114 | HO N 5-(1-(3-cyano-pyridin-2-y1)-3-pyridin-4-yi-
\ 1H-pyrazol-4-yl)-2,3-dihydroinden-1-one
oxime
— N
N
N SN \S\)
N .= NC
115 | HO- N 5-(1-(35-(1S-hydroxy)cyclohexyl)-3-pyridin-
\ 4-y1-1H-pyrazol-4-yl)-2,3-dihydroinden-1-one
oxime
OH
- 'Nm
Y N
N~
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118 HO N 5-(1-(3S-(1S, 2R-di hydroxy)cycl ohexyl) - 3-

pyridi n-4-yl

woxiemSHAsSOH N N N 119 HO-.N O
5- (1- (3- et hoxyacet am dopr opyl ) - 3- pyri di n-
4-y| -1 H pyrazol

- 1H pyrazol

-4-yl)-2,

3-di hyd

-4-y1)-2,

3- di hydroi nden-1| -one
PCT/US2006/003654
OCH3

roi nden-1-one_ oxi ne

N

1

*Pdi

am nonet hyl

1-(5- (acet*:
1H—pyrazo|

1- etlhyl
3- di hydroi nden-1 -

120 HO, N
-2, 3-di hydroi nd

phenyl) - 3- pyj
N 38 WO 200(

i di n- 2- yl
di hydr o

fn-4-yl-1Hp
e oxi me N
25-pyri di n-

ethyl-pyridin-2-y1)-3-pyridin-

(1 (3- ino
ﬂgr'a}! l-g;(yil)ﬁ%é}dihydroinden—l-one

ggt015
)-3-pyridin-4
i nden- 1 -one
yrazol -4-yl) -

N N 123 HO N
4-yl -

oxime NN

HO~{\]

\_/

1- (2- hydroxyet hy

5-(1-(5-(aminomethyl)pyridin-2-y1)-3-pyridin-
4-yl-1H-pyrazol-4-y1)-2,3-dihydroinden-1-one
oxime

118 HO~N

Z=
\_/

5-(1-(38-(1S, 2R-dihydroxy)cyclohexyl)-3-
pyridin-4-yl-1H-pyrazol-4-y1)-2,3-
dihydroinden-1-one oxime

119 HO~N

\_/

5-(1-(3-methoxyacetamidopropyl)-3-pyridin-
4-yl-1H-pyrazol-4-y1)-2,3-dihydroinden-1-one
oxime

120 | HO~

=Z

\_/

5-(1-(4-aminomethylpheny!)-3-pyridin-4-yl-
1H-pyrazol-4-y1)-2,3-dihydroinden-1-one
oxime
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pyrazol - 4-yl) -2, 3-di hydroi nden-1 -one oxi ne

, NN N OH

124 HORN 5- (2-(pyridin-4-yl)pyrazol o[ 1.5-a] pyri mdin-

wG-2yd6)jos13- di hydr oi nden-1-one oxinme N

\' N |, RCTNSZ006/003654

125 HO N 5-(1-(2S-(1S-hydroxy)cycl opentyl)-3-pyridin-

4d-yl -1H-pyrazaol -4-yl)-2 3-di hydroi nden-1-one oxine HO
1N | Ho. N_ 3_9 WO 2006/ 084015 PCT/ @Qg@ﬁ@é@%@éﬁyﬂd#ﬁﬂwb%din-4_
5-(3-pyidin-4-yl-1H pyrazol - 44 Yi-)H2yrdz0l-4-yl)-2,3-dihydroinden-1-one
di hydr Jen- 1 -one oxi me N 1NHoxibMe HO. N
5-(1-c -3-pyridin-4-yl|- 1H pyrazol -
4-y1) - Qydr oi nden-1-one oXxinme N. N 128 HO N
5-(1-(2-(4-melh Noi zZi n,gi_l%]et hyl ) - 3- pyri di n-
4-y1 -1 Hp 3 L - I hydr oi nden-1-one oxi ne
‘ @)
122 | HO.. 5-(1-Methyl-5-pyridin-4-yl-1H-pyrazol-4-yl)-
{\l 2,3-dihydroinden-1-one oxime
| N
X N
| \
N~
123 | HO- 5-(1-(2-hydroxyethyl)-5-pyridin-4-yl-1H-
':l pyrazol-4-yl)-2,3-dihydroinden-1-one oxime
| N
(S
)
OH
124 | HO- 5-2-(pyridin-4-yl)pyrazolo[ 1.5-alpyrimidin-
I\\I 3-yD)-2,3-dihydroinden-1-one oxime
W,
=N/
S /N
\ S
N~
125 HO\ 5-(1-(2S-(1S-hydroxy)cyclopentyl)-3-pyridin-
{\I 4-yl-1H-pyrazol-4-yl)-2,3-dihydroinden-1-one
oxime
HQ
N~
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N NNNC N 129 HO N
5-(1-net hyl -3-pyridin-4-yl-1H pyrazol -4-yl)-
woenmpBuran- 3(2H)-one oxine Ol NCH3 r'N N 28O/USEN06/003654
5 (1-nmethyl - 3-pyridin-4-yl-1H pyrazol -4-yl)- N
3-di hydrochronmen-4-one oxime O NCH3 N N 40 WO
lff%) 3@"(934015 PCT/ US2006/ 003654 %%ﬂ-—p?rldln-ll-yl—lH-pyrazol- 4-y1)-2,3-
5-(1-mg¥ hyl - 3- pyridin-4-yl - ﬁnan%gna “oxime
2, B-di iroinden -1-one Z, /, , NN 132 HON
5-(1-( dr oxyet hyl )am noet hyl ) - 3-
pyri di 1H pyrazol -4-yl)-2, 3- di hydroi nden-1-one
ox{me OH N NN N H 133 H2N
5-(1- ( 2- Pﬂ'ﬂperaz.ny|)ethy|)-3-pyridin- 4-yl -1
H pyrazol|- 4 yI) 3 -dihydro-1 Hinden- 1l-anmine | ~N
N~ N- CHN
127 HO~N 5-(1-cyclopentyl-3-pyridin-4-yl-1H-pyrazol-
\ | 4-yD-2,3-dihydroinden-1-one oxime
v
Yy N
N~
128 HO~N 5-(1-(2-(4-methylpiperazinyl)ethyl)-3-pyridin-
\ 4-yl-1H-pyrazol-4-y1)-2,3-dihydroinden- 1-one
oxime
M /N
>N NV \—cH
N~ _/
129 HO\N 5-(1-methyl-3-pyridin-4-yl-1H-pyrazol-4-yl)-
\ benzofuran-3(2H)-one oxime
@)
~ ,N_CH3
| X N
N~
130 | HO_ 5-(1-methyl-3-pyridin-4-yl-1H-pyrazol-4-yl)-
’N 2,3-dihydrochromen-4-one oxime
O
~ ,N_CH3
Yy N
N~
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134 H2N 5- (2- hydroxyet hyl - 5-pyri di n-4-yl -1 H pyrazol -
4-yl)-2, 3 -dihydro-1 Hinden-
W02806kRM15- ( 1- (2S- (1S- hydr oxy) cycl opent yl ) - 3- ppCTaiSme06/003654

4-yl -1 H pyrazol -4-yl)-2,3-di hydro-1 Hinden-

| -amne \ I N NN OH

1-am ne N

N NOH 41 WO 2006/ 084015 PCT/ US2006/ 003654 136 HO N

1

(‘2- (N-pi peridyl)ethyl)-3-
- pyjr azol - 4-yl') - 2, 3-di hydroi n

-3-pyridin-4-yl-1H
i soquinolin-1(2H) -0
A=p\ peri dyl ) - 3-pyri

- (NsteHmydr ocycl op
N/ 139 0

°¥-rLE.%t'H'lf‘z'-ﬁ(;Jridin-Af-yl-l pyrazol-4-y)-
j@, -dihy 813 fader2X HE ~HN? aﬁ)
pyrazol -4-yl)- |

ne oxime HN N N N 138

di n-4-yl - 1H pyrazol -

ent a[ c] phenyl . pyrazol e

n-4-yl-1H
| - one

5-(1-(2-(2-hydroxyethyl)aminoethyl)-3-
pyridin-4-yl-1H-pyrazol-4-yl)-2,3-
dihydroinden-1-one oxime

133 | HsN 5-(1-(2-(4-methylpiperazinyl)ethyl)-3-pyridin-
4-yl-1H-pyrazol-4-y1)-2,3-dihydro-1H-inden-
1-amine

s\
Y N N  N—CHjs
N~

134 | HyN 5-(2-hydroxyethyl-5-pyridin-4-yl-1H-pyrazol-

4-y1)-2,3-dihydro-1H-~inden-1-amine
\
| N
N N
N~ 8
OH

135 | HoN 5-(1-(25-(1S-hydroxy)cyclopentyl)-3-pyridin-
4-yl-1H-pyrazol-4-y1)-2,3-dihydro-1H-inden-
1-amine

DR
N~ OH
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N

OH
& (1-(4-(N- e

N 140 HO 5N
thyl pi peridyl))-3-pyridin-4-yl- |

wobBe@wyosamol - 4-yl ) - 2, 3-di hydroi nden-1-one oxi MeCTiUS20sI003654
N-- N 42 V\D 2006/ 084015 PCT/ US2006/ 003654 141 O
5-(3-pyridin-4-yl-1H pyrazol-4-yl)-2.3
13%I h;{(glr I nden-1-one NH N N 1425-(9-(2 -(N-piperid 1)ethy1)—3—pyridin-4-yl-
1(1- (g- hydr oxyet hyl )-3-pyridi nﬂ IEAHS' dihydroinden—l-one
pyrazo AN i ndol i n-2-one N glimOH 43N OH
5-(1-( yethyl)-3-p in4y|
pyrazo uino'N-I- C]—|N_ - NN 144 0
5-/(1- net hyl - 3-gyrigiws4-y\-1 A|pyrazol -4-yl)- N H
i ndolin-2_e N'N N 145 HOIN 5-(1-acetic
agi d- 3- pyri dijn- 4-yl - 1H pyr azol|- 4-
yl|) - 2, 3- dNdye#r oi nden- 1| - one oxi|nme
137 | HOL 5-(1-methyl-3-pyridin-4-yl-1H-pyrazol-4-yl)-
/N 3,4-dihydroisoquinolin-1(2H)-one oxime
HN
=
= /N_
SN N
\
N A
138 | HN—N 5-(1-(4-piperidyl)-3-pyridin-4-yl-1H-pyrazol-
\ 4-y1)-2,4,5,6-tetrahydrocyclopentac]phenyl
X pyrazole
SO
|
N A
139 | O 5-(1-(2-hydroxyethyl)-3-pyridin-4-yl-1H- ‘
pyrazol-4-y1)-2,3-dihydroinden-1-one
= NJ—OH
~ 7
S N
\
N
140 | HO< 5-(1-(4-(N-methylpiperidyl))-3-pyridin-4-yl-
{\I 1H-pyrazol-4-y1)-2,3-dihydroinden-1-one
oxime
\ N /N\CN\
I
N A
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N ~NI1OH N O 43 WO 2006/ 084015 PCT/ US2006/ 003654

146 HN~ H N O 5-(1-(2-hydroxyethyl)-3-pyridin-4-yl-1H
woromasknid- yl ) - 2, 3-di hydr opht hal azi ne-1, 4- di oRETDSB061003654

N N 147 5-(1-(2-hydroxyethyl)-3-pyridin-4-yl-1H

pyrazol-4-yl)-6-1Hindole N H NN~-OH N 148 -0
121 (I (2- hydroxyet hyl) - 3-pyri di MNs43 %! s P n- 4-y1)-2.3-
pyr axol - 4-yl ) - 2- (2- met hoxyet hyl )d;%/ rﬁl; IIP'E%H p%_r?zg}éy n’e3
N O N N 149 /-0
5-(1% oxyet hyl)-3-pyridin-4-yl-1 H O
pyra - Iy ) pe dl [ 1,3]dijoxole NON --\-OH N
150 , N 5-(1-(24hygroxyethyl)-34pyridin-4-yl-1H HN
pyfazol - 4-yl ) AuiMazol i n-4(3H) {one 0
142 | O 5-(1-(2-hydroxyethyl)-3-pyridin-4-yl-1H-
NH pyrazol-4-yl)-indolin-2-one
IOH
Y
/
=N
—
\_/
143 5-(1-(2-hydroxyethyl)-3-pyridin-4-yl-1H-
pyrazol-4-yl)-isoquinolin-1-ol
144 | Q 5-(1-methyl-3-pyridin-4-yl-1H-pyrazol-4-yl)-
NH indolin-2-one
= N—
- 7
N
S
\
N/
145 | HO-pN 5-(1-acetic acid-3-pyridin-4-yl-1H-pyrazol-4-
\ y1)-2,3-dihydroinden-1-one oxime
——
N
SN
~Y
N~ 0]
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\' ~N N OH N 44 WD 2006/ 084015 PCT/ US2006/ 003654 151
H2N 5- (1- ( 2- hydr oxyet hyl ) - 3- pyri di n-4-yl -

woRomaskoid-yl ) -2, 3-di hydro-1 Hinden- | -am nePCNLUstooG]ab3654
N N 152 5-(1-(2-hydroxyethyl)-3-pyridin-4-yl-

Boc-N pyrazol-4-yl)-Ntert-butyl oxycarbonyl -2, '2-
14§ iydr oy H i nden- | -amine \ | ~Dhl1-Yo- lﬁumxwymas@ndm. 4oyl-TE
1. /gloxyet hyl') - 3-pyridiny b|f23|-'ﬁ}hydrophthalaz1ne-l 4-
pya-4y|)51H-|ndoIe \ || okt 1540
LA A oxyet hyl') - 3- pyri di n- 4- yI
pyrazol -i soi ndol i ne-1, B-di one HN I ON N
-, N--OHS
(2)-5-(1- math_‘l/ _q(_r. di n-4-yl) - 1H pyr azol -
4-y|)|30|o rnf -one oxime HNIN N- N 45
147 Vi 5-(1-(2-hydroxyethyl)-3-pyridin-4-yl-1H-
pyrazol-4-yl)-6-1H-indole
N
H
s
N
\ ¢ N T \—on
N A
148 | —O 5-(1-(2-hydroxyethyl)-3-pyridin-4-yl-1H-
\__\ pyrazol-4-y1)-2- (2-methoxyethyl)lsomdohne—
O 1,3-dione
149 /\O 5-(1-(2-hydroxyethyl)-3-pyridin-4-yl-1H-
0 pyrazol-4-yl)-benzo[d][1,3]dioxole
N\ _N
\ -~
| N _\—OH
N A
150 FN 5-(1-(2-hydroxyethyl)-3-pyridin-4-yl-1H-
HN pyrazol-4-yl)-quinazolin-4(3H)-one
o]
AL
\ B N OH
N A
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WO 2006/ 084015 PCT/ US2006/ 003654 156 HON
(2)-5-(1-(1-nmethyl piperidin-4-yl)-3-(pyridin

Wa-2yde)osdois pyr azol

-4-yl)isoindoli

NCN N 157 H N

n- 1- one oxi ne PHERNUS2046/003654

_5-(1-(1-nethyl pi peridin-4-yl)-3- (pyridin 4- yl)-1
1g_lo¥|520I 4-yl)isoindolin- | -ing erEZh gg-a-pyndm-ﬁﬂ 1H-
6 1rrethy| 3-(pyridin-4-yl ] 1
yI)n aen-1-ol NN 159 OH yBZZ dihydro-1H-inden-1-amine
6-(1- $) - 2- hydr oxycycl ohexyl )-3- (pyridin-4-yl)-1
H pyrazol™>4 aapht halgn- | -jof '\ HON NN 160
HQ 6- ( 1- rrethyl N-pyTi di n-4-yl }-1H pyrazol - 4-
yl ) naphtk >Nol N N N [00110] The conpounds of
the inve n may contain asympetric or chiral
centers,~aAd, therefore, exist|in different
stu“cmoorreri\,furrrs H—s—intended that—all
152 preoi sOmgric fornms of the compoumdisydakydity®)-3-pyridin-4-yl-1H-
i ny8aETNyN, i ncl udi ng but not | i pyra@tt4dyt):N-tert-butyloxycarbonyl-2,3-
di pst erep , enantioners, anddaydropHsokelamas wel |
as| m xt UKE WO 2006/ 084015

her eof such as 46

153 = 5-(1-(2-hydroxyethyl)-3-pyridin-4-yl-1H-
HN pyrazol-4-yl)-5-1H-indole
OH
= NI
2, S
‘ = N
N A
154 o] 5-(1-(2-hydroxyethyl)-3-pyridin-4-yl-1H-
pyrazol-4-y1)-5-isoindoline-1,3-dione
T
0 N
( c o
155 | HO~ N (Z)-5-(1-methyl-3-(pyridin-4-y1)-1H-pyrazol-
\ 4-yDisoindolin-1-one oxime
HN
N—
[ SN \N/
N~
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racem c m xtures, formpart of the present invention.

In addition, the present invention enbraces al
wgemws#ils and positional isomers. For exanpl epCrfusa006/003654

conmpound of the present invention incorporates a

doubl e bond or a fused ring. both the cis- and trans-

; Il i
15&2%@ as well as mxtures, arg ﬁg‘%%’g Qidﬂli F3 (pyridin

Nf the invention. Both th DY sBin%l #l1-one oxime
I sjorer 8 m xture of positiopa P’IS

[ omthe N oxidatiop of the pyrlmdlne and

or the E and Z forns of oxine

ieties ) {thin thel scope of the present

i nventi gn SN 1 I nNNthe strugtures shown herein,

where the gtereocheni’stry of apy particular chiral

speC|f| ed, then al| stereoisoners are

itemptated—and retuded—as e conmpounds of —the
157nvemtN on. Were stereocheni st [ §(i-@-metediiferidia-4h)-H(pyridin-4-
i edge or dashed |ine reprﬂ%éﬂwwﬁg*éﬂﬁﬁPW¢é@ﬂdmﬂw
on, then that stereoisoner is so specified
100112] The conpounds of the present
i nventi on maj %XI n unsol vafed as well as sol vated
forms w ‘ \gggyweally accept abl e sol vents such

the like, and it is intended
nventi on enbrace both sol vated and

1+

thsotvated—Forms— 100113+t satso possiblethat
138he c@tpounds of the present i ng€hmetor-3ntmyridined-sb-1Hipyrazol-4-
diffedent tautoneric forns, angybiaphtkaleakl-¢lor s are
"W thin the scope of the invention. The term
or "tautoneric fornf refers to structural
i\fferent energies|which are
i ntercopvertd bNe-via a | ow enefgy barrier. For
g, prcNon tautomers (al $0 known as prototropic
i nclude interconversions via mgration of

L a proton—such-as keto-enolangd-+m-hne—enamhne

13spnergzat i ons. Val ence t aut oe#5s((i $129)ted8droxycyclohexyl)-3-
i ntergonversions by reorgani zal (mridie#-y$)eriepywizol-hehnaphthalen-1-

. b (oxiHre) noieties of the conpounds of the
i nvention, e=q. Fdnula I-Xl X ¢conpounds, can be
posi tioned ¢ Emcarbon atons of ring A The
3 st as either the E or Z isonmer, or

as} a mixtare of both. [00115] |The present invention
0 enbraces isotopically-labe¢led conpounds of the

hﬁf EgRNt i nvention which are i d(E@I(l gﬂ@{hyltp(pym§g_y[)qgﬂﬁgol_4_
e =0 for the fact that ORBnapRhaldiPl-81 at ons are

pl a gn at om havi ng an atom c nass or nass
nuprber ‘e rent fromthe atom ¢ mass or nmass nunber
uspal |y found \ature. Al isotopes of any
pafticul s of elenent as specified are

cont enpl lt ed wi thin the scope of the conpounds of the
i nenti of ~“4nd their uses. Exe | ary i sotopes that can

be— ncorporated Tnto compounds of the T nvention
i ncl ude i sotopes of hydrogen, carbon, nitrogen,
oxygen, phosphorus, sulfur, fluorine, chlorine, and
i odi he, su ﬁh as 2H,. 3H 1C
[00110] e compounds of the invention may contain asymmetric or chiral
centers, and, therefore, exist in different stereoisomeric forms. It is intended that all
stereoisomeric forms of the compounds of the invention, including but not limited to:

diastereomers, enantiomers, and atropisomers as well as mixtures thereof such as
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47 WO 2006/ 084015 PCT/ US2006/ 003654 13C; 14C, 13 N,
15N, 150, 170, 180, 32P, 33P, 35S, 18F, 36C1, 1231,
weandekBEl15s respectively. Certain isotopically-pabaisemeé 003654
compounds of the present invention (e.g., those
| abel ed wwth 3H and 14C) are useful in conpound
raeémﬁ/c @mlxﬁm@@ forat gart ofshel prederft hm\rehubm oh aklians theprédehineehtion
3H) and car bon- 1 es are

14C {
crifafesiall PRt Andeastosh i 41 gty o Samgi it & Compound of the
prE&healeRdd 1}1%0%51% c?% Qeifoubf%%?ﬁ ok H%é@ﬁ rﬂ‘fgf Foth %?evch?-r and trans-
euterium

I'sot opes suc ray af
forms, taa iwelltas emiapees; ae eadaramiazg&sn ﬂmbpa ofithe umm‘g@re d&dogl the

tabollc stabilit ased in vivo
P POiptA Soteer et T A ROt G Femery B i g em the N-
oﬂ@éﬁo‘ﬁ%f@ﬁ EhRIhiAthe and | Gido8 WrRh@ RGRd 7 888k bf §fime moieties,
emtting isotopes such as 150, 13 N, 11C, and 18F are

argglsb withim thepoepe ofghe prepery lllammtl@liimgr aphy (PET) studies

xam ubstrate .rec a y
[Oﬁ'g | ed 2@&%% Eltﬁ%%urS? Slﬂ\”’enelgr ed te‘ﬁ’ﬁgrlg nlﬁgee%%}émﬂeﬁﬁgt%pbfﬁyl
pAeagsiadnin fem iPhepspesiticOMhéoill staicdopleacae dseemplated and
anal ogous to those disclosed in the Schenes and/ or,

inglidednsig cempaandsiof thsenpentiony Whase sieraecheipgistn is spocified by a

<L Ll e S A ARt L

stéiblsBhdaR sCePIIINIMRA defiddd.7] Conpounds of the present

i nvention_may be synthesized h nthetic. route
(00881 e B il B8 GrSero Y GR0h Tt Puist oMo i wel
%&W@t&ai.}onﬁg Lith r? hRREdck &itlafly la¥cdpfablld @Mer® such@s water, ethanol, and
escription contai ned herein. The starting materials
tharike, agxeln&rsahﬂegxdealvthatlth@irwenmcummmb@hablve‘@d rené gnsnhedied

as Aldrich Chemcals (MI|waukee, Ws.) or are readily

foﬁ’iné*pared usi ng nmet hods well known to those skilled in
[gohe3art (R.ifalso pHysBiHAEthR Y ofpbiietss &dnlt ¥nvention may exist
descrl bed in Louis F. Fieser and Mary Fi eser, Reagents

mfd;ffe@gfamomesyrfvma@d al{ such fegns we@rgbraqqdwt 11@@76961@9@ the
mXentkhnfl e ? S‘Jn u%rﬂgr" '6'?{)%9 %mc%‘éf 'Ofegﬁgtéﬁhxgﬁlﬁg]%ﬁ&s of

pringer- ag, , 1 nc
diStepnk end pies whickl £ indstadbiahlilsle viaa lohecBedyl tirgem Fom)iarr@le
database)) 00118] Conpounds of Fornul s la a

Jucy el Tgyﬁog@gﬂ @isoé@ﬁyg@ﬁ @@t@%@lg%ers Ude) 1%9015V§r510ns via
mﬁgrgﬁiéﬂ Jf zp;[nﬁ hUS 1B BcP %ﬁ@%ﬁé—eﬂ%ﬂmlﬁ&ﬁmﬁaﬁons Valence

pT epare o eterocyc are described fo
tautosiaan nelude 1ﬂt€xmpvahemsby/morﬁmmaumy of same @itberbendiyg electrons

' Ky P P
Oetoas 1 ObeisstBper Egniinges SARD BPERSHpTRT empoys of the
1nlv'§nt§99§%613®mﬁﬁ£‘ XX ¢ 2pcﬁﬁ1d£ %Q@Eé pERiBSHH dhySf¥Rfbon atoms of
Chem 'Letters 7(16):21 24; Domrbr oski et aI (2004)

rifE Ao rfrrixime ety c@hexist asleithenthe Elor-Z0i50meR 3y as m@@fz of both.
PCNEITIRIN VI e —
tHefprée ik @ftionavia fi areRdérikalne thesepedird heieig byt fr tiksfact that one
or more atoms are replaced by an atom having an atomic mass or mass number different
from the atomic mass or mass number usually found in nature. All jsotopes of any
particular atom or element as specified are contemplated within the scope of the
compounds of the invention, and their uses. Exemplary isotopes that can be
incorparated into compounds of the invention include isotopes of hydrogen, carbon,

nitrogen, oxygen, phosphorus, sulfur, fluorine, chlorine, and iodine, such as Y, %y, 11C,
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conmpound libraries conprising at least 2, for exanple

5 to 1,000 conpounds, or 10 to 100 conpounds of
wéaomsseasl a and | b. Libraries of conpounds of PCIAIS2006/003654

invention may 48 WO 2006/ 084015 PCT/ US2006/ 003654 be

prepated. by a combinatorjal ' it and m x!_ _approach
5B B R B e, P 40, 29, 33g¢ﬁsﬁﬁgégcwﬁmgnda%zahmspectwely

Rt P eit gl Fematio 5 fhe PP kiR e B g Heg ed with
31@ ahdiFO)are @eREE c&ﬁp&ﬁla ahBN@ Qﬁusﬁatettﬁgﬁeedlsﬁlbu%@ysss.iﬁ;d Téitiated
ound library conprising at |east 2 conpounds of
(lﬁe% pad carbogﬂuél (s, bmﬁ@na‘r aracecfil foarhojr ense efpraparation and
dc?tgcg% 11% ef s{ﬂg)sgléugtp(;& '4vt1)elil’sl§ot e's\élgclp c{%ﬁ?e?‘?né‘ El.lg.e, ’H)

miap uffes éd@fausmetabeaiczadwmtag@ leﬁﬂﬁ@gJﬁdﬁl ;,ﬁéatéﬂﬁeﬂabasoembility (e.g.,
i nvention as well as ke nternedi ates. For a

ingesasqd ipyivekali-lif Qrdﬁdléﬁﬂg tdﬁ%;agp meAujreEgats) prchRcs ﬁl@tt@;ﬁeferred

msﬁ?ne d?ﬁ%mn@%ﬁg&l s oA leh i ?%o‘? S-EH £ 5K] Bhedd 9,4 B are
appreciate that o her tlc rodt es may

ufimﬁlllfeepbsﬁtmrsqmisheﬁ tareogdriyshyi (A &tud&:s to exeoninel Substrate receptor

e BB S L AR EET S0

pebaeld 'b? Goll WL E PrétleduRD dhdl SRIL %o@@ﬁlsa%sé%ﬁﬁ'thé’ Schemes and/ orin
substifuted to provide a variety of derivatives and/o

thedixemipbes heoin bclpwn by substitioigtandsotopieally labeledeagent for a non—

repared by the methods described bel ow can
ISB{én‘Pcﬁﬁ}’ﬁ%Ffé%g?gfeP din light of this disclosure using

[0pangient | ORFINTHINGISI OF PYRWEAGDL ¥DRWF NYHIBOITIR SONPOUNIS
the art. [00121] In the preparation of conpounds of )
[40427Ior es ePmpavRdsafdhe prgseat drvenben By be synshesized by synthetic
r
AT ot e apaRieb IEA Y WERANEL h AELAG R e,
peﬂﬁ@ﬂileﬂy lIDhgthf khd?@g@uﬁiﬁﬂgﬁd%ah@ddﬁrddnhéf h&%talf?@ ﬁfatdriial% are
ctionality and the conditions of the _
238 raaaa} € FroheuRmersial sQUsEes SRR ABHA H@é‘&enﬁ@als Miwpukee,
%f 0%y SR e mbbh: WM RASEA Y, thoge skiled in theart (e
pl@pfﬁﬂed by emsfhodstdenéreHp despabednnlyduig Fritiejer afithdang El:bséro Reagents

IR T e .
d&r&gﬁiﬁscﬁ&ﬁic}x&ﬁid 4URGH. &ESpffngeWVéﬁa%eBEﬁhnpanhﬁﬁ{g' MBplements

Groups in Organic Synthesis, John Wley & Sons, w
(aiﬁ@ravaﬂa@@!la tgc)BEQﬂ?lnmm dathbaseNg gener al synt het ic

b d
RFREE: CEOuBBelR el PR pESTROREN Plubies ool
whichiniy; b@ﬂéddﬂﬁl ppapﬁe@&sﬂg: bidtedurbotveFohmbWhas pfe?:a@rtﬁhdrb

49 WD 2006/ 084015 PCT/ US2006/ 003654 Schene
heterocycles, which are described for instance in “Comprehensive Heterocyclic

Chemistry, Editors Katrizky and Rees, Pergamon Press, 1984. Methods for pyrazole
synthesis are also disclosed in: US 5008363; Penning, et al (1997) Bioorganic & Med.
Chem. Letters 7(16):2121-2124; Dombroski et al (2004) Bioorganic & Med. Chem.
Letters 14:919-923; Almansa et al (2001) J. Med. Chem. 44:350-361; Fray et al (1995) J.
Med. Chem. 38:3524-3535).

[00119] Compounds of Formulas Ia and Ib may be prepared singly or as
compound libraries comprising at least 2, for example 5 to 1,000 compounds, or 10 to

100 compounds of Formulas Ia and Ib. Libraries of compounds of the invention may
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RA R34 EIILILITIII. (2) Br R R B(OH2 3 AR5 RR2

NNRI X N Suzuki R 1 5 NRI X Nla n-BuLi B(OR) 3 R4
we&2006As§My R4 R2 Br (HO2B R5 R3 2 'N-RI A RrPCBWAI06/003654
X3 RS \NNRL X la 50 WO 2006/ 084015

PCT/ US2006/ 003654 Schene Il Ra z CR3 (2) R4 B(OH)2
bgpreparkd RS agorbimtorial Nsplit 8ud mlix' dRpRaich oNbjNmultiple parallel

syntheses }lsing either solution phase or solid phase chemistry, by procedures known to
those skilled in the art. Thus according to a further aspect of the invention there is
provided a compound library comprising at least 2 compounds of Formulas Ia and Ib,
or pharmaceutically acceptable salts thereof.

[00120] For illustrative purposes, the reaction schemes depicted below provide
potential routes for synthesizing the compounds of the present invention as well as key
intermediates. For a more detailed description of the individual reaction steps, see the
Examples section below. Those skilled in the art will appreciate that other synthetic
routes may be used to synthesize the inventive compounds. Although specific starting
materials and reagents are depicted in the Schemes and discussed below, other starting
materials and reagents can be easily substituted to provide a variety of derivatives and/or
reaction conditions. In addition, many of the compounds prepared by the methods
described below can be further modified in light of this disclosure using conventional
chemistry well known to those skilled in the art.

[00121] In the preparation of compounds of the present invention, protection of
remote functionality (e.g., primary or secondary amine) of intermediates may be
necessary. The need for such protection will vary depending on the nature of the remote
functionality and the conditions of the preparation methods. Suitable amino-protecting
groups (NH-Pg) include acetyl, trifluoroacetyl, t-butoxycarbonyl (BOC),
benzyloxycarbonyl (CBz) and 9-fluorenylmethyleneoxycarbonyl (Fmoc). The need for
such protection is readily determined by one skilled in the art. For a general description
of protecting groups and their use, see T. W. Greene, Protective Groups in Organic
Synthesis, John Wiley & Sons, New York, 1991.

[00122] The following general synthetic schemes can be used to prepare
compounds of the present invention, wherein the RI-R® substituents, the A-ring, and X

are as defined for Formulas Ia and Ib.
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X RLIb n-BuLi B(OR)3 R4 R3 CA (4) Ra Rz Br (HO 2B

RS ARB R NX %Suzuki N R NXR 6 1 Ib [00123]
wéaoosmsian of the pyrazol eboronic acids 3 and BCTAIS2006/003654

carried out by treating bronmopyrazoles 1 or 5 with

n-butyllithiumin tetrahydrofuran at -78 C, quenching
Stiwene I i t hi at ed pyrazole internediate with

trinmethyl borate, and isolatjng the hydrolyzed product

by aqueous acidi ¢ wor kup. ougllng of the fused A-ring

with the pyrazole can né”via a Suzuki reaction.

This is acconplished € by c&apllng of, the

bronopyrazole 1 R* 5 wth

acid 2, or By upl i ng t hexmpyrazol e

6 with the brgmoNs®bsti tutedfused A—

Suzuki reactxond are typiStalkiy conduct

m xture of acetgnitrile and water, someRfnme

di met hyl f ormam de (DMF) as a co-sol vent.

see: Myaura et al. (1995) Chem Rev. 95:2457-2483;

Suzuki, A (1999) J. Organonet. Chem 576: 147-168;

Suzuki, A in tal - Cat al yzed Cross-Coupli ng

React i ons,n-B¥léderi ch, F., Stang, P.J., Eds., VCH,

Vi nhei m HIBR[1998), pp 49p97). The coupling reactions

are carried out] at an el eyat tenperature of about

80 Cin the presence ﬁ- Bta (igw val ents of a base,

such as potassi um car bs d cat al yg4 ¢ anmount of

l

a source of Pd(®r, such as
t et raki S8 ylpgosphinsﬁpalladiu X ek
catal ysts, bagesN-B Ivenr“S%Frens and

can be successiNilly enpl oy@¥UKn the Suzuki 1y
(Onens et al (203) 51 WD 2006/084015 R sy
PCT/ US2006/ 003654 X

la
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Bi oorganic & Med. Chem Letters 13:4143-4145; Mol ander

et al (2002) Organic Letters 4(11):1867-1870; US
wo624A38)15 I n particular, the catalysts Pd ( PPR8YAIS2006/003654

Pd( QAc) 2, PdCl2(dppf)-DCM Pd2(dba)3/Pt-Bu)3 nmay be

enpl oyed, depending on reaction variables. Schenme |11
Séheuid IIN el ectrophile N\ / X N O Q hydrazine 11 base

\V Iy XOX07CdN 8XH 9R Br ~NRLB2'NR

XX 101 (R =H R2 Br Br2 N XR- XN R11 5

(R2 = H [001241 Schene hB%hs a synthetic route to
the internmediate brono es @ and 5, wh i

H. The enam nokeRone 8 I'S paicd, by the rgaction of
the acetyl Btar{ing materigl 7 wi'th -
N, N-di met hyl f ol mgNi de dimethylacetal i tabe
solvent, su A tol uene, satud ef l ux (e.g. e 1,

where X is 4-pygiR?in). Enani noket one 8 is R% heln_ N
cyclized to the tautoneric pyrazole 9 by heaXi nd‘!yvith
excess hydrazi ne nonohydrate in ethanol. In the R

presence of base and an el ectrophile, pyrazqu 9 can

be substit%tu id with R. Suitable el ectrophiles
i ncl ude, b@togr not limted to al kyl halides,
3 R4
R3
(L @ "
2 Br R3
HO),B : 5
" i ELIF
N Suzuki
X ‘R1 R5 | /N
x~ N
6 R
b
[00123] Formation of the pyrazoleboronic acids 3 and 6 is carried out by treating

bromopyrazoles 1 or 5 with n-butyllifhium in tetrahydrofuran at —78 °C, quenching the
lithiated pyrazole intermediate with trimethylborate, and isolating the hydrolyzed
product by aqueous acidic workup. Coupling of the fused A-ring with the pyrazole can
be done via a Suzuki reaction. This is accomplished either by coupling of the
bromopyrazole 1 or 5 with the fused A-ring boronic acid 2, or by coupling the pyrazole
boronic acid 3 or 6 with the bromo-substituted fused A-ring 4. The Suzuki reactions are
typically conducted in a solvent mixture of acetonitrile and water, sometimes with N,N-
dimethylformamide (DMF) as a co-solvent. (For reviews see: Miyaura et al. (1995)
Chem. Rev. 95:2457-2483; Suzuki, A. (1999) J. Organomet. Chem. 576:147-168;
Suzuki, A. in Metal-Catalyzed Cross-Coupling Reactions, Diederich, F., Stang, P.J.,
Eds., VCH, Weinheim, DE (1998), pp 49-97). The coupling reactions are carried out at
an elevated temperature of about 80 °C in the presence of several equivalents of a base,
such as potassium carbonate, and a catalytic amount of a source of Pd(0), such as
tetrakis(triphenylphosphine)palladium(0). Other catalysts, bases, solvent systems, and
temperatures can be successfully employed in the Suzuki reaction (Owens et al (2003)
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cycl oal kyl halides, heterocyclyl halides, alkyl

tosyl ates and nesyl ates, cycloal kyl tosylates and
worseysloatas, heterocyclyl tosylates and nesyl at e6T/Ua2106/003654

chl orides, sulfonyl 52 ~ f WD 2006/ 084015

PCT/ US2006/ 003654 chl ori des, activated al kyl esters,
Bigotganiatée ek (hemsLeitess 1BAH3-4645; Molpaden shal (2892 Prganic Letters

t Y- Ivated aryl. hal i des. lat i f
i85 00 B0 AR Fliduas R b e PR,
PAUIERRY M| B8, (dbA!TPk-Bu); WS 1R digplbgedide@naifigiateadtion

reactions can be "carried out using bromne in a
vagighleabl e sol vent such as chl orof orm chl or of orm and

net hanol m xture, or an acetic acid and sodi um acet ate

m xture. Typically, the brom nation can be conducted
SdheinedlNn -40 C and room tenperature, preferably at 0 C

As an alternative to brom ne, N bronpsuccini_m de can
be used to acconplish the brom natjon pyrazol es 10
and 11. Schepe IV N~ NNH / X N 0f1- \h)NII-razi ne Br2
XOX07\W 8XN H 9 R elect Ne Br!Br base .
N- N~ X X NI (R=H) 11 Br N Br | X .Ne'ecg;ggh"e
el edtroph?l e i hydrazine “
X O .
A\
7 xo [
8 X H
9
R2
Br
I\/N_R1 Br2 - N_R1
x~ N — x” N
10 1 (R2=H)
+
R2
Br
I \/N Br2 | \N
N E————— /
X N
R! X R
1 5 (R2=H)
[00124] Scheme III shows a synthetic route to the intermediate bromopyrazoles 1

and 5, where R? is H. The enaminoketone 8 is prepared by the reaction of the acetyl
starting material 7 with N,N-dimethylformamide dimethylacetal in a suitable solvent,
such as toluene, at reflux (e.g. Example 1, where X is 4-pyridyl). Enaminoketone 8 is
then cyclized to the tautomeric pyrazole 9 by heating with excess hydrazine
monohydrate in ethanol. In the presence of base and an electrophile, pyrazole 9 can be
substituted with R!. Suitable electrophiles include, but are not limited to alkyl halides,
cycloalkyl halides, heterocyclyl halides, alkyl tosylates and mesylates, cycloalkyl

tosylates and mesylates, heterocyclyl tosylates and mesylates, acid chlorides, sulfonyl
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Hbase N --Y N 12 X Rl 5 (R2 H [001251 An

wo Rbd@udti ve route to the internediate br om@mb@mg@‘
and 5, where R2 is H is shown in Schene 1V. The
steps are essentially the same as in Schene III but

i.f ferent . order vi.ousl| d scr bed

ohifed, e B0 i B5ERerog 4150 B KR i Bt etones,

andfREHMOM a3 hARRS ! BREANARRVGE pyfhzokl ‘iU%nll hlt pries the

resul ting bronopyrazole 53 VO, 2006/08401£
inteposdiastoosoppasdes 1 audd, ornlmw B’ i Kt Brominatiorsreactions eeh be

a_base and.an el hlle to

canfld Qe R o RRE P AR P8l & Bl o Blsrpanc,
metB@ndl&mbdtur@Qﬁ'%ﬁﬁcéﬁc%m @d&o&fu@n &Eeta:t@ilmﬁhﬁl fahily,MhdiN X

N X NH2 13 1 X 0O+ 8 B, Br \N NH X N X
bropyimgtiopican by C@md H%\yeepoéQ 26] m@@méemn«;xﬁtun@wcfenabmaé 0°C.

t t A

As Lr?al‘t fat JéltS Vb@ n%bﬁﬁéflﬁﬁﬁl%%fdgﬁgﬁ }pégsee‘g(}ﬁi e(ggphshsthé*
MmﬁMammn@ngaﬂﬂcﬁloamihE cycllzed wi t h nmonosubstit ut ed

hydrazi nes by heating in a suitable solvent, such as

et hanol. The resulting m xture of pyrazoles 13 and 14

i s separated by chronmat ography and/ or

recrystallization. Bromnation by the nmethods
SchedmedVi bed above affords the internedi ate

bromopyrazoles 1 and 5, where R2 is H _54 WO

2006/084015 PCT/ US2006/ 003654 Sif?ﬂp Vi

NH

/‘\ \N/ X \N/
~ ~ : Br
AN hydrazine ” 2
X 0] X o
7 . ) XN
X" R
9
R2
_ ; Br.
- electrophile =
Br base N—R!
- o~ 7
o — X
X uN 1 (R2=H)
Br.
N R?
| N electrophile Br
N\
L X H _ base | N
12 R1
5 (R?=H)
[00125] An alternative route to the intermediate bromopyrazoles 1 and 5, where

R? is H, is shown in Scheme IV. The steps are essentially the same as in Scheme III, but
in a different order. The previously described substituted pyrazole 9 is brominated in a

similar fashion as described above in Scheme III. The resulting bromopyrazole
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O CH3CN CN NH2 NaOwve NHZNHZ2 NH X O X O X 'N 15 16

17 Ove MBON-N MOOW / J . Br2 Br\ ,NN X NXN
wa0iMs4180127) Synthetic Schene VI shows the BymuSe®so03654

of the internmedi ate bronopyrazolyl pyrimdi ne 20, which

represents an_exanple of structure to in Schene I,
t%&ﬂ@lmlm 127s trestad withadwee st @y destodphile kngfforHsheR -

A itrile,16 breatment with
R e A R LA} w4 P vte REft i ng
tol uene. The ketonitrile 16 is cyclized to
ng’ nggyrazol e 17 by heating with hydrazine in a

| e solvent, such as ethanol.

Pyrazol yl pyrim dine 18 is prepared by trgating
am nopyrazole 17 with nal ongl dehyde bi 3(di nethyl
acetal ), catalyticrzi ﬂg ¢hloridle, an drochloric
acid in &l uxi ngsetMaRol . Pyrazol yl hyrNmfdi ne 18 is

om i ndted wi t WXbr olvi ne in chl orofsfmNsol ution to
ylel d t hé&lHant er medi afse br onopyrazol yl pyﬂ',;g\)/‘izdhpe 20. 55
WD006/,.084015 PCT/ US2006/ 003654 Scheme VI1 O O NaN3
or N3 HN ax \ X 21 22 C HO NS5. HN PC 6ax NH2OH
X 2% 24 [00128] ScHene VI1 shows the synthesis of

3,84- di hydr oi soqui nol i n-1( 2H) - one R2
Brs Br:
A\
S e
x~ N x~ N
R’ R1
14 5 (R2=H)
[00126] Another synthetic route to the intermediate pyrazoles 1 and 5, where R?

is H, is shown in Scheme V. The previously described enaminoketone 8 can be cyclized
with monosubstituted hydrazines by heating in a suitable solvent, such as ethanol. The
resulting mixture of pyrazoles 13 and 14 is separated by chromatography and/or
recrystallization. Bromination by the methods described above affords the intermediate

bromopyrazoles 1 and 5, where R? is H.

54



oxi me internedi ate 24. Indanone internediate 21 may be
ring expanded to 3, 4- di hydroi soquinolin-1(2H)-one
woactcas¥iint er nedi ate 22 with azi de reagents.  PCT/US2006/003654
Vil senei er- Hack type activation with phosphorus
pent achl ori de and hydroxyl am ne di spl acenent of
Mlle frominternmedi ate 23 gives
N- hydr oxyacet am di ne i nternedi ate . Where X is
B(OH) 2 ocHPN i nterggdi ate 24 can coupl ed by Suzuki
reacti onNadNi i nt rrredllaH@\H-lzl or 6 as in
mes +—=and k:a Schene—V | E( nO HN BnONH2 HCI
30(BF4) ba 28 A. HNt& a' N Br CHCI 3 Br Et OH
Bis 25 26 27 O~ 4@ BnO-N 0B-BO Hyy PdCd 2 DPPF/ KOAc B' O
di oxane O 28 56 WO 2006/ 084015 PCT/ US2006/ 003654
[00129] Schene VIII shows the synthesis of a
benzyjprotected isoindolin-l-one oxine internediate
27. 1soindolinone 25 is alkylated with triethyl oxoni um
rakl uoroborate in chloroformto afford the
3%5 xy-1Hisoind 26, whichgs r ed wth
Cy enzPMeydr oxy| & e/hydrgqghl ort ( nd/sodi um
carbonate—n et

,  pr ovi-e+ng Lg msdl ate 27.
I nternedi ate cdh be coupl ed b9( Suzuki reaction with

internediates 3 qgg 6 as in Schenesab and .
Al ternatively, internmediate 27 can be converted to the
bor onat e ester i nternediate 28 by reaction wth

RRTP! D20 e SR ol R Rt i She intermedinte o
bﬁfméiﬁ/rﬂzlo@}}] RIRARCD) wmrmbﬁgems éﬁh&aﬁﬁﬂ@!@ﬁ‘étﬁmﬁﬁé €4 in Scheme I,
i nterme di'ate 28 can be cou Suzuki reaction wth

wihgredk n@eﬂa Ritfezm 2 f@ﬁreddle@gocrmP eSittEe Eé‘@r IS sawbnyerted OOkegaitrile 16 by
PARAT]
RS 5o PR AT S M TP b

1pioshetizad ﬁoraﬁﬁh@i}@az@MI 1By hévtiche Vit KydlaAhcintd fikable solvent, such

mat eri_al s. The desired products
as ethanol. Pyrazolylpyrimidine 18'is prepared by treating aminopyrazole 17 with

U

malonaldehyde bis(dimethyl acetal), catalytic zinc chloride, and hydrochloric acid in
refluxing ethanol. Pyrazolylpyrimidine 18 is brominated with bromine in chloroform

solution to yield the intermediate bromopyrazolylpyrimidine 20.
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of each step or series of steps is separated and/or

purified (hereinafter separated) to the desired
wdegie@s4af honogeneity by the techni ques conmDRCTAISEIN6/003654

art. Typically such separations involve nultiphase
s&ehleaeri on, crystallization froma solvent or sol vent
“mxture, distillation, sublimtion, or chromatography.

Chr ormat od® aphy can i nvolve any nunber met hods

i ncl udi ng P exanple N=RY 6F 9§ Phase apd nogm
phase; SI ¢l us xchange; HNi gh ium
and | ow p | qU| d chr omat ogr aphy and

appar at us; srral | scale analytical; sinulated novt ng
bed (SMB) an#fl preparative thin or thick | a%er
chromat ogr aphy, as well as techniques of small scale
thin layer and flash chronmatography. [00132] Anot her
cl ass of separation nethods_invol ves treatnent of a
m xture with |[a r@agent selgcted to bind ToNor render
othermbép sep rao e aJdesired praghast, unreacte
starting ngbe ioniby produst, B

as activated c¢arbon, ol ecullar si eves, ion ¥xchangeX
media, or the like.,, Alternatively, the reagepts can
be acids in the casé of a basic material, bases in the
case of an acidic material, binding reagents such as
anti bodi es, bindin% protelns sel ective chelators

@W

[0832% as cPeemeeYHahews thegundiesis gf3.d-dilydreigoquinalinoh(2H)-one
I the i ke, 0133]._ Sel ect
0)5131%431?{3}13641&‘[ Qtt %&d&n mgeé%lgglg%'el[%n A e fing € augﬁ%% 3,4~
dlh?&mfseqﬁmohﬁh@}m&irﬁﬂa@érﬁ ihteMeddigd 22 bath £X@Mehnts. Vilsemeier-
baoi l i ng point, .and nmol ecul ar wei in distillation
Ha%ltyga B?ti‘ﬁﬁfm Stith o aRheserestachlos 139 @ad pydrggylamine displacement of
cHURE R Iich QRS 20 BRI AR AR idin® LA dite 4. Where X
is@(OEhg o1 BN intermekdidie 24 ciebe cdupbedsiyi Suzmiti feactidrewith intevinkddiates 1,
ply tec e likely to achieve the desired
3»@6&%&? o ‘Hlegff %’T‘gﬁ%/ 084015 . PCT/ US2006/ 003654
[00134] Diastereoneric mxtures can be separated into
their individual diastereoisoners on the basis of
their physical chem cal differences by nethods well
chno%;ﬁg those skilled in the art, such as by
graphy and/or fractional crystallization.
Enanti oners can be separated by converting the

enantioneric mxture into a diastereoneric m xture by
reaction with an approgriate optically active conpound

(¢-9., chiral auxiliagy such as I akmqpol or
Bsher s acit),omryi de), sgpar atqa'é) "{d%'

[\ @ oi somers _and bnl ng hydr 2|

t Re—\pd du%Hgllaster S totOWe ,».u.
pure enant i oners° Al so, sone F the conpounds of the
prefent invention may B€ atropisomers (e.g.,

substituted biaryls) and are considered as part of

t i Ny i on. BROARti omers can al so be separated by
u e ¢¥- chiral HPLE columm. [00135] A single

CBoi SOTBL, €. g.yy\An tiorrer, substantially free
‘P’de|2tD<fJPF/KOAc -

B%
> 0

diox

joxane 28
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stereoi somer may be obtained by resolution of the

racem c m xture using a nethod such as fornmation of
wdi2emtosasmer s usi ng opti cal |y active resol vi ngCagsnios/ 003654

(Eliel, E. and Wlen, S. "Stereochem stry of Organic
Conpounds, " John Wley & Sons, Inc., New York, 1994;
[@égﬁ}ml | eSche@e MIII slqwgsﬁhy synthesiy Qiiﬁjpamgyl-protected isoindolin-1-one

: r.es ,of..chi conpounds
04]%&(1&%@%@%%% 2) 5% &Oqiopgﬁ% %gésrag#%ateg MRS t§18 l any
te&aﬂh@bbaamhlm throfon lto! o thé Q)etl{cﬁifynﬂmﬂéﬁkad@)ﬁe 26)Ritfich is reacted

conpounds an

é Lere meric salts with chiral
Wi 3%1 dsxyignaiee hydrarhlerige and sqdiem icabongte én ethanol, providing
i hdea ’ | y

o A A ST i
3 of 69 &y Bdweres | andfl. cAlierestiichn 1ﬁta'niddﬁt¢)ﬂ7 €an be converted to the

st er.eoi so separ at i n of th

bGAE SHEY T e R rason et DiGes Femeieren inigrape, using
luﬂdﬁﬁ %Heﬁﬂk}g&%ﬁﬁio%eﬁﬂgene ﬁadluﬁgﬂ&hﬁrﬁfegﬁﬁﬁ&%ﬁl{aﬁe complex.

|ca ods” and r maco Irvin
Thmb@r@nate Bster intdvinediete 2edandre, cohipled by Semukiaedction 988) .

1 ), astereoneric salts can be
ﬁél&]‘%y g;ac?tlf‘g;ﬁﬁ%?‘ésjlear?gﬁ | onerically pure chiral
[doasqs SUCMEISH@DSC@FWSEPMION ephedrine, strychnine,
a- nethyl - E‘ggnyl et hyl am ne (anphetam ne), and the

[00ARH wi t hha@%}l thej exemplasy Seltimestiemeay he adrngiigeous to separate

e R

oﬁ@ph s@p er b@hefs fodlsteboivakpAaaiys had/of ?ﬁﬁﬂié&(h@felﬂa@t@t Separated) to the
r(g togr hy. For se aratlono the optical isoners
desited A a1ES et bRaBRasasty Rl thetramiaes cemmoalin élmaébxml@alldrsuch

se%h'ﬂaﬁ@ﬁ’é ffwgﬁerb :ﬁgﬂt oy eﬁf-‘acﬁ?lg??f e sitb e 'f?oﬁ%'sglve%tac;r Blvefit

aci d, Cld C aclid can
mixgurepdistitatvn, sdbdinditias) @rchomeatbgraphy. (CGhroth 0 ERiphy can involve any

A D B o i e
RUERANTh b an dhafibal BRIRAY froBRk 1y o) aW%v%hgy

"&t er eochem st ry of Organic npoun
mezhsémnd apperatus1 994l seale g@byticals Simdat2d mﬁ;f\@@ms(sm) and

e T T N R .

laﬁe”ramtilfmm\isblh@ﬁiakqgr@hye chiral derivatizing reagents,
ch as nenthyl derivatives, followed by separation

[08153Ine i ABeibriaies senfentippaRehgds lgv‘@l@e%/ﬁr@ttmenm apmixéure with
a 13:5%&1@ rs{:lgcl?[g(ﬁj to GHA b der dﬁ@%s@ %%)a%lflg g&n dnﬂrcr)]@%cﬁ, un&esacted

ical purity 1nvo es ma ers
stza'tmg ntatﬁyial asdation bg. modl(ct Jor ﬂwﬁlh:y ISweh kwgeﬁt@ ikt dd8orbBes or
nce .of base, Mosher _ester,
abotbehis WS- 25 gcfiytpd ﬁ%?P%‘?ré%‘ﬂ?‘FL)l?&‘rﬁé‘Wﬁ igp exchapgq madispor the like.

Aldrhativel? 310 rexl eng &m, @‘h%fﬁs in ffe 16389 a b&ic #Q{%nﬁﬁ 5455 §n the case

m xture, and ana yzing the NVR spectrum
Of@nelsehmmawhal foimlmg/\xaachhammedmahmdmgqxrstems selectlve

BB S D, o B 0P Sy SRLDETE b

[00E333r Se- P¥&stion of appropriate methods of separation depends on the nature of

the materials involved. For example, boiling point, and molecular weight in distillation
and sublimation, presence or absence of polar functional groups in chromatography,
stability of materials in acidic and basic media in multiphase extraction, and the like.

One skilled in the art will apply techniques most likely to achieve the desired separation.
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chromat ogr aphy foll owi ng nmethods for separation of

atropi someri c naphthyl - isoquinolines (W 96/15111).
weyporsmskad (3), a racem c mxture of two enant POMRIS3006/003654

can be separated by chronatography u5|ng a chiral

[ h d
109h8H0; "W BisBREg st i Res i Mt aFeariat R HER B ek
disdt@uBisGmers A0 Dask oﬂﬁelgblﬁ}%m&l SEmicA BEfSréReed _6§)1nethods well

Enriched or purified enantioners can be distinguished

knoyvnrie thnse skilled dn the asti suchrag by Shrasmaiegraphy angl/orrfidctiondles

P { {
crf R Ryt Py X he BRI o ey PRl Bfqrpsig micure
mtosa)megts]r,eomeﬁh ndgtutd ey feadtivch Witlh e BBproprigix | bﬁﬁca@l@rabﬁww@pound
ounds of Formula la and | b co ounds

(eintoBHAAIRGIAEE Y asiat il algohoh g5 Mo @fﬁwmiféﬂ@%%@a%% the
d1ﬁ%%é@i§i@ﬁéﬂs Zc@g:r ?ﬁ\ze‘i‘i‘%ﬁc%%m, W&%ﬂﬁgﬂ&‘{?ﬁ@q\gﬁg@?&%é&rgﬁgomers to

the oorréspording puerephntivmhers sAlkd | soirentfltlye ctnrmnunﬂhefthEpmth
. oxire isomers may be se arated for, ex

mﬁ?ﬂéwar%yobeyatm&@m%@i%gau giteiceiays) remivseﬁl@red as part of
thiAye@bn %Iﬁﬁ\ftmﬂﬂé{sad&h aﬁro%%ﬁ'arétéa bihée &f‘@@lﬁ@l H’l‘?ﬁ: column.

co-expressed wth t chaperone protein
[0003]1 exedAwingte mp%m(néaoe gean athan(a@@@n,)sub}tmnaﬂyéresﬁﬁs

St t t 268, 21711-2171
SUESORRF B B ARG OF REOUTORST 47 ‘GTemam At Ao & tiod such

as oA dFldeasB¥edndy mﬁg ge‘can IaC66d re@MShingN@ent8 ¢Eliel, E. and
detecti on nethods (US 2004/ 082014). Activity of human

Wiler.ohisSteaenchemity q5iQreania Compobedssskobad¥iey & Sansy lnchiNew

VB P s AR Y SR L R o EPo O
mtes 68dieradtorBpdialds ofdediehnfign ten b@se’%ﬁ%ﬁ!cﬂé&ﬂ‘l&ﬁaﬁd By W6y

03/ 022840, .The . activity/inhibition of V6Q
sutigble mpetrsh inoiuding: (haforeationeh léalcb§/1aﬁéré§@|e¥lﬁ galtSh\@th chiral

L
of}iastGo@i QGG ARdH both REFAIISPOBM/ 109 BG5dnts,. seddtdkailof the
oSS o o oL S5t L) dopend o e Sel e,
subREn s ﬂi@@gr &ﬁieﬁé&b’c@ﬁ:‘&s@ﬁwﬁsﬂﬁre@ﬂ? U.ﬁ&er‘?:hlrﬁlfh%ngﬁfons See:

expressed in the cell, and ot her hand by the

Bmg@mre@ﬂlemmyaémalmcdd\/lﬂaﬁds aﬂdel’haatuaw}@gy, ohvisg WhWainer, Ed.,

on s coding for Raf protein, in
M%’ P]iaglﬂfeg’rfn% HE?V%%I?%?%% may for instance be nmade by
[0de36" M Ni UfddreetBedAN] digdterbhiBelRaialiaiBhiibe Rirtief by&éatcnon of
standard met hods conprise for instance the DNA ch |l|;)m
ne, a-

eraytiotheticadly ipvre chivpl beRs suqbras iisycing uindico ApkaddngNiye

oy - Firbs e P HEIRD; OF BF TESpH bRy BeH qopounds

beafif® §6iﬂicrﬁlh&ﬂ)n9f1tyt, R 18ROk {1¥EadMhnd sulfonic acid. The

diastereomeric salts may be induced to separate by fractional crystallization or ionic

chromatography. For separation of the optical isomers of amino compounds, addition of
chiral carboxylic or sulfonic acids, such as camphorsulfonic acid, tartaric acid, mandelic
acid, or lactic acid can result in formation of the diastereomeric salts.

[00137] Alternatively, by method (2), the substrate to be resolved is reacted with
one enantiomer of a chiral compound to form a diastereomeric pair (E. and Wilen, S.

“Stereochemistry of Organic Compounds”, John Wiley & Sons, Inc., 1994, p. 322).
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gene(s), may al so take place by the coupling of the

Raf pronoter to suitable reporter gene constructs.
waxerspseasf or suitable reporter genes are the PCT/US2006/003654

chl oranpheni col transferase gene, the green

fluorescent protein (GFP) and variants thereof, the
Diastéremeriecongemadacah heforrRehby teactpemasynifingricl edrapounds with

of .t he . ncrease of expression of Raf protejns, .
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o BBl b BRIy Ay pistl Bestafp@efial”
aRGBibABEr IVREIINaNY tadt tRthepirhfed QAH 1AEd BEhbME:- dddGddedte-phase
Since Raf proteins are_ threonine/serine kinases, the
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. . et v h C ot el ot .
BAaplfhes (YRR ED2 By (D28 RERI IR Mebr o efntiomers
cahlos separayddedy ahinorofitoalshy esing tshirhlestatidbatgrphasaf Chiraldf.iquid
he B-Raf actjvity in th e. In the same way, the
Chrisegrerpa o) Wi davah. EfRummagmad ot S Hews pkgmoto
R S R YRS P 2F ISRRE bR enpntiomers can be
dréipguidled b3 metheds 1Bod tirdistnguith oth¢r2dde) mGecdgewith asymmetric
19: 5030-5033), of the Raf ot el ns. can be used for
HBoR P Mt ehePis et vl Gt RifRieRnce. rar | s
[(0aB8] of aPpsiigoml isoaread8chiahe Eamd & fobs f oXh¥AsRsifng
respecti \I!ﬁl y phosphoryl ated and acti vat ed

cerg of hemuda ka prbth cqrn@@és,iandwemedmﬁb%; Hivirynesis, may
oB 1D ARl Al R0y 5s KRR YL S g £

ceredin kompamdp athbiwaiie bRags baridb g inkRenvdrsiah i @ticiedlysBigh, the

to %speci_fic activyation of transcrig}ion factors and
Eapd<L edmy isomess may be sepigated. fex expmnle by prepg@tasy HPdgch

[ddiﬁ@l‘éhe BEOL B AT ERATL LEAgNdi rect |y be det erni ned
by ring the activity of t

asuring VI hese target genes. 60
[00040]006/ 0B4R-SnRETY HiSR06 DDBEOA00ED 0k4 4d-cXpessed twithi thy

IR LG iy R  REHOED (08 o PED el 16:87-95;
s{ahe@ea;eﬁagm)a@fomm JBNase1 DipFNg assay as
described in"Exanple 9, and according to US

[093d1) 127 4Deteamthingshe 3cGvinsdRaf if d@1s46ipleTisgossible by a number of

neuroprotectjyve.oropert v \nhi hitors may be
e BRI RE AR P8 2he ol rAe B e i
1eBbmbihablBIRHT BEoteiBGERN B dtesb&d MIiid B¢ hdsd¥ 49 e inddporation of

2004/ 082014; WD 03/022840 and as described in Exanpl e
ragliiplabelled phosphate to recombinant MAP kinase (MEK), a known physiologic
substrate of B-Raf, according to US 2004/127496 and WO 03/022840. The
activity/inhibition of V60OE full-length B-Raf was estimated by measuring the
incorporation of radiolabeled phosphate from [y->*P]JATP into FSBA-modified wild-type

MEX (Example 8).
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[00146] The ERK inhibition properties of the conpounds
of the invention may also be determ ned by the
wepemiisaphot onetri c coupl ed-enzyne assay as deBCTiUS2m6/003654
in Exanple 11 (Fox et al. (1998) Protein Sci.
7:2249) . E00147] I nhi bition of basal ERK1/2
.[qmé%,]phor y mtabdmnmﬂu@dsjef%afmcnmy Bepend podhematwg alahssample. In

ot St TR R A e 18 focpline Py iRt ¥t A0 e
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g¢mﬂél|dtth®Remael gendl. | Thsaletastian of thetipcregseef ezgmeqssgon of Raf proteins
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d&@%N&TMc@By%@&M@&ed@@ﬁﬁlMﬁfmb@ﬁﬂ 5’11}: cHdigge of the

pyr.azo §%/ conpounds of the invention may
agiiiy i SheeR eloprpipiap homstieealsmb Birdoateo tﬂéf:r%aﬁéd or reduced

pfggs?e aq.f&rx of g?@}ﬂtsélggﬁ'%ﬁﬁon égfhte g:%t@mr PHE BiStah2C it I{r&? Rlnase is

ntrera g su ut aneous, | ntrarruscu ,
rdgniataMenibe phodphbrydaticnarfitad 599Tir nad 6028 reraindes (Bralg B. H.

a eppdur gl er rectal, n | ,. topical.
o8 bk hoCoNR TN Tom ifahvtec 3 dhosphorSfation of B-Rat
pfd@élfl?ﬁ’ﬁff If5ARGRhoe HetelcR R BTRRRbYdie @ BFledidd Jg@ﬁéﬁﬂhospﬁ&rylated
l'ocal 1 rmunosuppressive treatnment, the conpounds nay

tHyeoragmomrsesiner ed by intral esional adm ni stration,

' di ng cperf or otherw s e. r afqt
ABaF S 0O SRR AT pPteiBt s D ptaR Berfi kil e 3 of s Rat
pRIhEEdnad1&Fbd dadérndiRel B BER rengﬁnatmcﬁvﬁwrheqﬁwem MEKt Rrfor
exanpl e the condition of the recipient. \Were th

uwmaq akyhstretsrafStrRal and thedegree peihe d’hOféﬂh@Wl@ﬂOIi qf ME%S psgmits the

SRR B2 IR0 G B S o

oﬁ@ﬁh&pﬁxﬁgﬂra’tes; a forétistace SB Rhé peptideh et e szl
oun is adm njstere rentera , i e .
DRePRO DR SH 2D Areliy Rebagt Br B0; Bondsi et
(m&% ?elge\@%'o% 803ANgr ﬂhF(l)l%l thémgé’Wu &C&e?é}hﬁmng the

et ai'l ed bel’dw. 2] A dose to treat human
resptdtentastivityy SincegRaffis pant abesigndlCanepde avhateouseries of kinases are

respectively phosphorylated and activated by a superordinated kinase, the activity of Raf
can also be determined by evaluating the phosphorylation degree of each kinase
subordinated to Raf. This so-called map kinase pathway leads, among other features,
also to a specific activation of transcription factors and thus to a transcriptional
activation of genes, such that the activity of Raf can indirectly be determined by

measuring the activity of these target genes.
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1000 ng of pyrazolyl conmpound. A typical dose may be
about 100 ng to about 300 ng of of pyrazolyl
woaopmssds A dose nmay be adm nistered once a dagT(UQkdy/003654
twice per day (BID), or nore frequently, depending on
t he pharmacoki netic and pharmacodynani c properties, .
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PERKRAANDS [iRed &3]s aGd moowal thngoto tbﬁabEBKessgml acqwchng tothe
N e T e

iR ay §ls8 be BeteRhined b aRSin WS EQhuRrHrolXeRiBR hssay as
enbodi msnt of the present invention is a

dgshriberbindinampi¢ 12,codposirding o US. 2003/0dBMA%at i on,

O na” Gt SSRGS PO BB wlh antified

uﬁﬂ@ﬂmqrsmmalcbwnﬁﬁﬁamsa@ & @sEi¥dan Exaple3t  or
carrier. E00156 A typical fornulation . is prepared by
(01495 a Esppplantcasrpqurds boledehiisted iy Erhle bnveaneregared,

g BT AT T i i
tekdriceBd Tine fahge of B-Reafdbiridingg acdieitiva tveas iless shamuiciiVase about 10 pM.

car bohydrat es, waxes, water .so d/ or swel.l ghl e
Ctip reraplapyep GATORAINS F B iFaHER h%@??‘%%ﬁ%ﬁ@mﬁ&o values
168813k 10 rnNP' C8rtaifl Rb¥PBiufis of@hcEhverR M Hall @ellibk&ed a-Eﬂ% ,i.e. cells

particular carrier, diluent or excipient used wl
exfepmsing aspivated hmtmm@haBdR@ﬁia@osbnam IGsivelues lees than 100 nM.

ound aTe |ed
LUt » ;
[G0aSPENi Z e‘I“he Eyraﬁﬁ'yﬁéﬁiﬁpcﬁfﬁﬂé bf—‘@le |11|i\/e‘hﬁ6n ﬁfaS' b@%dﬁﬁﬁl@tered by any

(GRAS) to be admnistered to a manmal . I n general, 62

TOND m@rmt@ltbe P@@t!?E@d@/@@@%S Huitghlpaowes pehndg ogaleparenteral
N

int@fiReal abdicpituk:a), agHelzuaals tdcwdniasal] topioati@neladiag buccal and

et hanq|
sublingual), vaginal, intraperitoneal, intrapulmonary, and intranasal. For local

immunosuppressive treatment, the compounds may be administered by intralesional
administration, including perfusing or otherwise contacting the graft with the inhibitor
before transplantation. It will be appreciated that the preferred route may vary with for
example the condition of the recipient. Where the pyrazolyl compound is administered

orally, it may be formulated as a pill, capsule, tablet, etc. with a pharmaceutically
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propyl ene glycol, polyethylene glycols (e.g., PEXO0O,
PEG300), etc. and m xtures thereof. The formul ations
woaycasnsi ncl ude one or nore buffers, stabili PCD®S2006/003654
agents, surfactants, wetting agents, |ubricating
agents, enulsifiers, suspending agents,
acpepsatle vartipy esexcimento Wlepan the DysFabl icamPagKhis @dministered
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ate orm | e contal ners - known
fdr@het hmmeﬁloﬂtheedﬁseasest drel contlitimnsl desedberteeraimtin pivedrm-tloeded

Futl et S A o S B et GBS FoRES LAl der
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OCodRAYADY n addi tion, the container has deposited

GIR5E  ner Cofpgupdy th%ﬁ’gs?g%it S s BT R Srcflind Beases,
cHifdMRARd/ok ARbRRYs FhagdciREed by oatr, expedssivh af Rafikinades, e.g. B-Raf

ther apeutic pyrazol yl compounds of the .invention may
kizasqs itaspefored anashervambagimsent o thesprasat fygaiionyis a pharmaceutical

adm ni. stk at As VA
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excipients or stabilizers (Rem ngton's Pharnmaceuti cal
OS%@%es (1980) 16th edition, Gsol, A Ed.), in the

A 0 g]q of aj %g{%gl fdmﬁﬁg‘uoﬁ ?srm}IBPé%ﬁEd By mlﬂi'né |a%@g@%\ﬁﬂ&6f thepresent

ueous ution. i on may be conducted
mnentmgam.’t a wrhele, dilu¢re wp excaplan’re Suitatlearzipysy dipueintstand GPEIClplentS are

atg@%g 9 1nd§1g rau('etean in uc{e meengls SUC e?soc%rq{ ?18érag‘e%

waxes, water soluble and/or swellable polymers, hydrophilic or hydrophobic materials,

gelatin, oils, solvents, water, and the like. The particular carrier, diluent or excipient
used will depend upon the means and purpose for which the compound of the present
invention is being applied. Solvents are generally selected based on solvents recognized

by persons skilled in the art as safe (GRAS) to be administered to a mammal. In general,
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wi th physiologically acceptable carriers, i.e.,

carriers that are non-toxic to recipients at the
wdasmgssiand concentrations enpl oyed. The pH oPCThS2006/003654

formul ati on depends mainly on the particular use and

t he concentration of conpound, but may range from .
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sol i d conposition, t hough Iyophlllzed for ations
thepeofadiie fersnudasions mﬁeal@rléclaé%@lpﬁ efgnate budis g%ﬁ@g agents,

i n T S

prése@vatide® dhticxidam) @pﬁkﬁmﬁg agamss, gHddred plesssignaids; e:plorants
vehi cl es, and route of adm nistration consb%%ent

svigstsaeITeRRT BIng AERIES, é@vomé%%%ﬁnés R e A
e1§4}h§?1%géh&e§ﬁh dfar ¢ Cg @i %ﬁ%ﬁﬂ'cﬁ&h@ﬁr@&h@ﬁfveﬂ@dxﬂ&

being treated, the
phakhadenstal momqibmhotm tlrefedﬂmr didh ifi thi demlufaoturingref the pharmaceutical
cause, of té] disorder, the site of delivery of the
Pfﬁ@‘écﬁl(leﬂﬁ% IFERFBY of administration, the scheduli ng

[Oﬁégﬂd m ni gfd ﬁhhﬁﬁtloﬁsnﬂaﬂag ﬁfepﬁf@:ﬁﬁ@fn‘g feMiiohsl difdhtidh and

titioners. “"therapeutically effective amunt”

muﬁng preocedngro EndeXampi@ thelbrl |dSl!&$U@dtam€| (i-ch eogpendfdhe present

mNérgE)g)gog rsf;:%qs eg ?r at {)f t?l ?@E?d%]t tsltlcheasry c%{ﬂ"ﬂi‘ég @#ﬁ Lci%'yclodex‘crlrl

d&GRAAW &t bt HrdGinWoniPReiatibe dghitpiedikeslveSlch SLﬁfaiblerﬁoNeﬁt in the
preferably below the anount that is toxic to thg %8
presence afiendsonmereips the esicimierts dessriped shove Kigsosproupt! ot thg present
edi.n il
imd R S e B B ) PR 2L RLAPARaR. Mims O Provide an casiy
cdnitoilable doseae @i diesdreg and pasrableqratbhtycopmiliank@switinitel préseribed
in the range of about 0.01-100 ng/kg, namely about
regmet- o0 20 ng/ kg of patient body wei ght per day, with
typic tioRQBPRYRHlaHSRfoP Sl aflerdmay b
L) g/ Eh‘i @ﬁaf%iélféf dbihgpggfel& AP Iauelﬁ)?g pplibatiorrmay be
pavkngddeing, vaeityi gf vmyts slepenithgsupi the methodawsed fosadministering the

rec p|e s at t and .concentrations. e
cOPhET b T P 8 SEaied e s i JBpREE therein
tlﬁtﬂﬂﬁﬁn&éﬂﬁ’&ﬂ forAful on iABh kppropaiE Fornl) Suitahle goRamerskire well-
acid and nethionine; preservatives (such

kmlawetbwemkﬂbdhy thseart gnd inpkvdn matsrial) sveh e%bgtfles (plastic and glass),
saggﬁtg,g%%o 8§C1th lol%irga,d eetaﬁ%ﬂi%ﬁlexlégﬁl{d“lﬂé gir?é gireﬂe%%fltamer may also
ikh@ehahmpal fwbf @@érﬁﬂ@g@tcﬁpreﬁrﬁﬁldmw’ey hcorss tprth)@wntents of the
par aben; catechol; resorcinol; cyclo gaé{l
p@kpentinadditionibe eanisingrdias depestiedicaza g Flesqribes the
Sahs 3PRYL %Tgmef efcheq%ﬁ?e? }nag%lls)éﬁﬁah&ad%gyr O;@'fﬁ% GhftgngsSuch

as serum a

[dog89pphi | iPhammbwtmals f&mlﬂatams pcﬁthevapeyﬂupwmzxﬂymma)ounds of the

am no aci s such

HPBROTMAL b ARgARTE: VBIo Rl RO S AR TN GEGH. A pyrazolyl
&yfl QRN #%Qﬁﬁ des¥od d@%ﬂ%@ bf ﬁ‘t‘i@qg‘ﬁﬂicﬁfaﬁ§ nliRé&d Wﬂhng

cose nnose, xtr chel ating agents such
pharmaceutlcally acceptable diluents, carrlers excipients or stabilizers (Remington's

Pharmaceutical Sciences (1980) 16th edition, Osol, A. Ed.), in the form of a lyophilized
formulation, milled powder, or an aqueous solution. Formulation may be conducted by

mixing at ambient temperature at the appropriate pH, and at the desired degree of purity,
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64 WD 2006/ 084015 PCT/ US2006/ 003654 as EDTA; sugars

such as sucrose, nmannitol, trehal ose or sorbitol;
weabds/Bensi ng counter- ions such as sodi um nePai/us2006/003654

conpl exes (e.g. Zn-protein conpl exes); and/or

non-ionic surfactants such as TWEENTM PLURONI CSTM or
withIphesiblpaBy gtoeptsble(REEYS, iPhearrct thekarp han-iexie ta fecipients at

[ di | b £ [ ] I .
s e Fer oS eE P SRR R At Sl P BEARR g ainty
o ¥hel fakt@dull BGis@ bnd e BB atibr08f conffoud W nfiy range from about 3 to

hydr oxynmet hyl cel | ul ose or_gel atin-m crocapsul es and

alpstt §- Fernplption inencagetatecyulfoniat pld Saip g ghidable pabedisentyel y,
' [ I oi el ' (f .
AGREL o 95 e S Y SLOR Pl RAAP A i
chrapeurdasriinatiBswidlrts stasd eap selidsymssition, although lyophilized
macr oemul si ons. Such techni ques are disclosed in
fonawatigns AT aquepBy SAEINRE preAcCCRiplfices 16t h editi on,

A . . i -
g
desed} aidneihinBtepakia spbdpon, aki answits) cbuckatretonspsrhedualbs, eourse,

trices of sqljd. hydr.ophobi.c ol ymers cant.ai ni.n h
VEpFls5 g PO Ap AR OTCPPERL) Eros RCEHEH R pelors for
c&aReMion3h hi€ b&ftext@ndudd the Fhrticlar Bls6FRE Bﬁﬁ?‘ u88ted, the particular

Exanpl es of sustail ned-rel ease nmatri ces i nclude

mpoingd demgdreateddthe géinisal donditimnafphesindividual patient, the cause of the

RSt ST ARy ot TRt dieadioq Bf agmipigpapion. g scheduting
oBadif3isPrhBdn, B0 REHeY MRESs Rhown & MbdidhlgpradiioderdNdhe

&gmm- ethyl - L-gl utamat e, non-degradabl e ethyl ene-vinyl
"thewpentically effpettigiamount"pftthe copapaing [ty be pdminigiprgd will be governed

I & . i.0j e .
B e S
tleﬂlﬂhé W‘?ﬁ%aﬁbd Ifdtmmhédti)hté@ diorleatSach amangk is preferably below the

pol y-D-(-)-3-hydroxybutyric acjd. [00165] The .
ehokIAIRALTH BC i Bot Lt (G SBRRAREY BorasERpible
b@éﬁﬁl be sterile, which is readily acconplished by

FTtration through sterile filtration nmenbranes.
[00062F6] Thes o general proposition,rthé indidal phasmcsuticallp lefeétore amount of

t he mnjstration routes detail. herein. T
e PRIy BERUEHERe S Bev Prede HEaansPihopt 0.01-100
nf!g?l%%a H8mERY dPoufd t6BY 2B D6 BREERChJAY vivht Pbr 843 Witk the eical

welT known in the art of pharmacy. Techni ques and
ifitalrenget ofempgandrsed|bpingr®3 tolnmgikg/Reni ngt on' s

ti cal, . Sci Mack PRubl j_shi : .

BT Bt S S xRl s B3R
35166k at the dosdpes et donGertRgioase@ploywd, tahd intdudecutiedy such as

whi ch constitutes one or nore _accessor gredients,

Phespgaiseritipte: #sl qthPIAIBHNS eds; an@owfé]_&%\meﬁldiﬂ?g agReIbisy a1 and
R e e

hegin eh@aumichicgides bdnaalRonianceHl dride, bérfzethenems elrlyride; phenol, butyl

o2h2B A, ALSMend SEET R Pl BIATER i

cyclohexanol; 3-pentanol; and m-cresol); low molecular weight (less than about 10

residues) polypeptides; proteins, such as serum albumin, gelatin, or immunoglobulins;
hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine,
glutamine, asparagine, histidine, arginine, or lysine; monosaccharides, disaccharides,

and other carbohydrates including glucose, mannose, or dextrins; chelating agents such
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be prepared as discrete units such as pills, capsules,
cachets or tablets each containing a predeterm ned
wanowsrs4af t he pyrazol yl conpound. 65 WO 2006/ 882@%2006/003654
PCT/ US2006/ 003654 [00168] . Conpressed tablets nay be
prepared by conpressing in a suitable machine the
asﬁ)T&ﬁugmj rsech enguciase aminrdtel, fitebalongyorf sorbitadiseli-fasmimg counter-

|
ioht ich es iR Bietal BompRts T guroitts Gutbebsf abloE Bn-npic
sﬂactaﬁiﬂs R & PWTRgent PLMROM@SUB% BbS/eliglenb ?lﬂi@ﬂ@)ﬂm The

ding in a suitabfe machine a mxture o
acpuwmmcamcamgrngan@dnemlswbﬁz enteapped i mirregeppHes prepared, for

exgpl%i g)y gaacgmtné)ag i aglorgt%y 1npg%c é{)l&%@hkéﬁ&e{&%ﬁﬁrﬁgle,

hyRESWnsehya ] e¥e of @Blafifirhie@cauia aad gﬁlyt@&tmmﬂﬁcylate)
}?ﬁgredl e}ﬁt t her ef ?om {001691% Tabl et s,

mlcasqc@pgé@s, r%sqqéb'@b/ &t cqdlonda d V%Wssystsmz% g‘f%F sxaipple, liposomes,
algl%nm misclr@s{phgxreg,w ?q%mu?ﬂyﬁss haHy? arﬁéléfjatﬁf na%@{:reg)sﬁﬁﬁ’)sdfl RS,
apsu be

Syfups i Xirs
m@hﬁ@rﬁﬁl@fbnﬁ CSucﬁrtédhnltﬁEs aﬂé(dlsn:ldsad irnRemifgten'sBlaanadepkical Sciences

conpound i ntend fQr oral use may be prepared
1(&1%@@11118%@5(%10/*6155 (Ilf%g(god known to the art for the

[Mﬁ%\f act uﬁ&tﬁﬁe@@éﬁ@%&#ﬁﬂaﬁ@ﬁs ﬁ%@ﬁfebhl@ﬁs&ﬁfh@leséé@ﬁlples of

ositions may cont one or -~ nore agents i ncludin
sistatreklenleagy prgpamtsonsflhdu«bsr jengpergeabls matmetsmfﬁgh@lg]éctrmho ic

nd preservi in order.to
p Wg{sélgp'@llﬁp%ﬁ‘%r}g’?ﬁwglﬁ cemppund, Which IgFtﬁl]CﬁS arg ﬁn ’[heaC \c/)]g shaped
artiPQE &AL §Mnsi & ARACEHINS. PihplBOBf §iBMied-release matrices include
pharmaceutical |y accet)ﬂ tabl e exci pient which are

palyésterb| }@dmgelsrfﬁcmﬁ@mp polyf2 hﬂbpéx%hsdr@etb@éﬂﬂ%tﬂfe
t .
AR, AR ST S TS o
aéd anct!S gﬁhiﬂlﬁldﬁm&pﬁﬁﬁﬁma@{r@ﬁﬁﬁ@taﬂlﬁe aﬂ@leihlesmibﬂegetateg depradable
agents, such as nml ze starcC or
labg% aiehglveglinegid copelymsss wich agthe %&%‘3@@?@ E‘PECtaBWd
rrh&#géih%faets B &%%ﬁ?ct10%¥ﬁ£¥l@é lﬁ%ﬂ? Wn?ér%ﬁfl urolide acetate),

rirc acid or ta ts may uncoat ed or nmay

afpolg-an{(-93- ]bzdrMMyrioeacctdal ques including

' I I t t.i
R T TNV R T ey
wRiRMA Fe%dﬂy %b&)&@ﬂf&ﬁé’d @fﬁl’t&ﬁoﬁ‘t’lﬁbu@l sth‘i’l@ Qﬂﬁat&ﬁf Ih@ﬂbraﬁ&f

exanpl e del'ay material such geh ycery
[00d66)t ear Ahe famulagions érjudedhesecsuitahle fQII @imsmatlﬁn goutes

dg)tﬁﬁq.f{%?me@g&wﬁuq%}ﬁ0017%1'1&6':11% tw r& %ﬂ:ﬁi 18ftm{t|?1‘8sa%)é%rm

PhAY ‘b@?té’fxﬁfedﬂfyear@fcﬂ'fﬂ% abihydaiell !kﬁ(dwﬁlsn ﬁlefaﬁpjf@)hhrmacy
0| ntment Or cream containing the active redi ent (s)
Tﬁdmaqueam farmudations gersgallyara foundgn #eﬂmﬁ@% %ﬁwmqm@#‘a
Sﬁzgnc ﬁéﬁgelgPuﬁlsl%ﬁlge@{) Eggﬁgﬁ P I)aﬁcﬁlﬁr{l%tﬁgc}lé 1?}91&189 'tl‘férbtt&) dBfinging
il §650biagion thetadEng ingatitent Ahﬂhethm aarrleEWthhtcbﬁstmmm Qe Or more

aéﬁrégsrogg ;n%“?édfs;@nr{g%@g;ﬁnfgrgi elfgltn(leu atllcglnsaatre SrreSé"r@d Wy umfa rmly and

intimately bringing into association the active ingredient with liquid carriers or finely
divided solid carriers or both, and then, if necessary, shaping the product.

[00167] Formulations of pyrazolyl compound suitable for oral administration may
be prepared as discrete units such as pills, capsules, cachets or tablets each containing a

predetermined amount of the pyrazolyl compound.
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[00171] If desired, the aqueous phase of the cream

base may i nclude a pol yhydric alcohol, i.e. an
weal2ewhvskoibavi ng two or nore hydroxyl groups suelTAas2006/003654
propyl ene glycol, butane 1,3-diol, mannitol,

sorbitol, glycerol and polyethyl ene glycol.(includinp
[00E68] 400) Camgressedttablets mdydreaqueparathey egppresding in a suitable

miyR UR a6 BER b BobR o ahl (RAT oo eATER L 8F olfues,
o RBANPHiRA Wih BBRReE, AitirRAny fnetB1v8HE biegerAIgVeS inide active or

through the skin or  other affected areas. Exanples, of
digpassingl agentl Msddnsh tabletsapayehfimadebsmokiing /e gitdhlesyachine a

05 S LOBTAL o Db g, o

table@nky optionag be dosed 6r scored dod@ptionalyree forithildted sdas to
phase may conpri se_mnerel %fu an. enmul sifier (fg)télger W se
proMB\Rrsloxe ongpnipiledeshease of the agldys 1&51691%%5?% a
b x&ure o jf ] W : LAt
(OB Flths, (oules, 10AReRTaiohy 6 oitbsPorkiond! difersifle
phydirophithindes emudsidisghard or soit bapelds g eehdin capsutesasyrups or

Li.pophi]ic emulsifier which agcts as a stabilizer...l
clpiRgRSPERaFd B o) wh P ORRTHRS bA Py R] Goabed infended
fo?%gﬁ LB fay bB ?’reﬁgfgdl b fio(t8 hnydebh A knbhvin 16 Whe art for the

stabilizer(s ke up the so-tcalled enulsifying wax,
manefactuteeofiphirriapgeti¢ed compeditionseindishchagrnpositions keaypentae one or

mi Seemieapuita S prde B P ThE T dfy Fasplto iR el 48
priesa+ g raftgén@,riﬂ ordiH SioRTieS pidithile pfepattibh allhislefs@bnidffing the
in the tornmulation of the invention include Tween(r)

agiye iigpadicnt)in gdmixiuteo¥itenenfoxig phampceupebyacceptabls srcipient
. . | ) : .
X5t PPy B BRI S LATHE TRy b

forrxanplepet dilbaits subleasnedldivm orgvéinmadasbdnate, fattdsxtaatatum or
XCi pi ents suit for the manufaciure of

w.th abl e
sogkiys @gesgla@pmwaﬁgg a@L@ﬁm‘fﬁ'@s&t}r& agRRLS, SUGR p§ E@iZg starch, or
a gﬁ gagl lﬂxfg%l;ﬂ/? ggﬁts, $HAN2 8K ars R Yelin or acacia; and lubricating agents,

oxynme ul ose, croscarnell ose, povidone,
suphtas yhagakdiuh ctaratd ysthacx ppidap ydle.nEatlyts aelyl heasepatsd di mmay be

T T TR
adsRpHoAl ih YheQssHbintR A RS PARI thEl8bY Brc¥ide d RtalddidRktioRover a
condensation product of an al kyl ene oxide with a

loingett Bcri@di ox @gag_lp,le,pxjﬂry@) 5191@1/ nyqt@mé supheeg rgéy@;yl mpnostearate or
ondensation,produc th ' with a lon

SRS RSO S elp § we hY) S OYEE )

[dvapopdecapbhiyifeienxylit ayobdn other extinke nisaics @(y. proveiaid skin, the

of ethylene oxide with a partial ester derived froma
forapulajions g pagfarahlympplied s a e pgmeRt g cream containing the active
iR HUEHNCHI £t BE bl AlmpR 100915989006 wRCWARH ZGRlated in an
uspensi on may al sG contarn’one or nore preservatives
ofitraént, ths aetfiveyingredientsonaplyd empployeld with -eltberzoperaffingme: aowater-

mablb ARIBP e STERROT g e e liEHs Au s BEd st in o
AR Afoil-in-water cream base.

[00171] If desired, the aqueous phase of the cream base may include a polyhydric
alcohol, i.e. an alcohol having two or more hydroxyl groups such as propylene glycol,
butane 1,3-diol, mannitol, sorbitol, glycerol and polyethylene glycol (including PEG

400) and mixtures thereof. The topical formulations may desirably include a compound
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[00174] The pharnmaceutical conposition of a pyrazolyl
wo %60R9yRd may be in the formof a sterile | RGaIBMNR03654
preparation, such as a sterile injectable aqueous or

ol eagi nous suspension. This suspension nmay be
il bR s GRA0K B Debel Ricn DU bl AN ki or
othaagéfbtted ateas hEXanglehesucirdatmiad lpenletraalbn eBhantrs mctluda dhmethyl

I njectabl e preparation may also be a sterile
SulfPﬁﬂ%@P‘gEﬂlge‘g $%n or suspension in a non-toxic

ent er ¥

e e gy T A
frorm kBewn ixredictitoin zokncpmmanm: A¥hile thy @paﬂelm%e@mmenerely an

he ac table vehj cl es. .and, solvents that, ma
e uRErGHET e SRa ot e Snmskri dREp ol iRe PRkt
1eas$ eﬁé éiﬁmsﬁm Qithcherabed a# biPbe witm b fat &Y arsSSiBr Pleeribl @d
I's may conventionally be enployed as a _sol vent or

hydmpbpimﬁglfmuumhldqddpgﬁhﬂswma bﬁ@léhlb@l 9m518§r¢é vehiskeapts as a

o S e TRy BB 10BN BB

erm@§ifigr(SBYith bt WRkdd @tabﬁlzldﬁ(gﬂmb,lfb ligithe Bb&ﬂﬂécﬁémﬂmfﬂfng wax, and
i nj ect abl eshég00175 The amount of _active .ingredient
the Wﬂ&ﬁog?ﬂ%ﬂf Beiiibabil ABd finkake pRAh: s pAlled SRR piniTRent base

whif CQ‘HJCS {19? Hggegsaﬂgxﬁggﬁfeﬁ% g%et\eqﬂct rifffalio p@@mg@ﬂm 4Ren
emlﬁﬁiﬁh BiaBiliz8ksis@ilablé Rfr R ahk %mﬁﬂiticﬂ?dﬂtﬁé RRe&ftion include Tween®
formulation intended for oral admnistration to

60, Bp i@ S0 EryostaRtalddhal BEmy BRbE1Y mirib] J106Kdl /@lyedryl mono-
active material conpounded with an appropriate and
steagp giadh padhem darspinguligte. carrl er material which may vary
m abo 9 |
00T e iRt FoPOins Ayl Ehtin SERRAT, bl o
adnligtups wnhregdpientsmuﬁavblel eEoreths inlayufretmss o fdofueowsmnsnspansions.obuch
adm nj s ratlon For exa an_.aquequs sol u

n
exci TR g oTiP g bRl oS ShUR ey B iRiogen
cro%a“ Bl1ke [ vRiRe InbthylcBRyIBE | hy@rokﬁtﬂ'Bﬁ i BéthyRSluose, sodlum

iliter of solution in ofder i nfusi on of
algigafet pddjreinylplyurobdate, gum dtagacahtladisi gunBacaeia, pd dlapﬁr@mg QF .

el S9Bi5ks RN AR SRR IGR: By conensaion

pro&iic bF k@ allic@e bkide va aHfgnsideige, fpo[@ky@tﬁyleﬁé Btearate), a
anti-oxidants, buffers, bacteriostats and sol utes

congpnsetion produet afiethylanerpide Wish 2 lans baincaliphatic alrehdl (o84
hep?adeégéﬁlglér{éggiﬁ%%%of °f E&(ﬁﬂganoﬁ E)%(%%P&ﬂéﬂ%% x1fie \arxth a partial

eou é suspensi o0

ested ldlsﬁ%’djfrdilg afgryhadand a&bx@dﬂ@hhﬁﬁuhg{elgt $oly[o&96iﬁ7]]ene sorbitan
Fornmul atjons suitable for topical admnistration to
moméea&)e The a@repResusaersianBayiplsp SORAEIBR AT F0Ee BiSpFygives such

as éﬂ’;q lﬁ'@ﬂiyl f@%&ﬁ%éﬁ&%@%&%%&l@ eiokifg ?%éﬂé tRARLE more

|l y an agueous sol vent r the active
flavionigg eagerem and Gﬂeeoranmne\sweenagmgdgan‘s sush py fcersalor yaccharin.

A R R R

forrh-oF LosWhite injectable preparation, such as a sterile injectable aqueous or oleaginous

suspension. This suspension may be formulated according to the known art using those
suitable dispersing or wetting agents and suspending agents which have been mentioned
above. The sterile injectable preparation may also be a sterile injectable solution or

suspension in a non-toxic parenterally acceptable diluent or solvent, such as a solution
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[00178] Fornul ations suitable for topica
admnistration in the nouth include | ozenges

woanprsgilng the active ingredient in a flavoreBCbasame/003654
usual Iy sucrose and acacia or tragacanth; pastilles
conprising the active ingredient in an inert basis

1nslu3,~ﬂvut.weglmla1r Iprepamddls gl lyforénlmd powdst ¢ynoereg tha dceeptrblcayehicles
oo eGP e Be ERPBYed He bt Btety S SRuEMapic' Do

cH8ddol@EbH. ™ 8ddifén, @fénﬁ@iﬂx@&)ﬂ%frﬁ@e{&ﬁ%@ﬁlaﬁy be employed as a
suppository wth a suitable base conprising for
Cém’rpr suspeeding metivar. For this BappeanytbdandgBedoil may be employed
6/ 084 PCT/ U 8
BRSBTS RTARASOS, BB 0B it my
hk@\ﬁ@ebeusﬁbﬂﬁhlth‘d frepdrdtiod effinew@bleke i n the range of 0.1

to_500 mcrons (including p%rtlcle sizes in a n )
[0947Neen 0The amauuiol aaiivs HaLdieRt Fh%’iné}‘r@ﬁf’@mhinéﬁdﬁ% 8 eppricr

mﬁ%ngl & Sqrécrlue%oabﬂ%:lé Ei&gg gﬁ‘raq ﬁl%&%‘?? ﬁﬁ)u o\q‘ﬂl&ﬂoét freated and
the aastiogéar Gmiode)of admlna‘stedtlonnF driexomple, & Itlmenneldable ﬁxnmakatlbn intended

rea h the alveol ar sacs. Suitable fornu I O .
B G S RT0 U o SPUE PR BTIERE i PR me of active
niafbgv\%ﬁgdrﬁﬁgundgﬁj il At Eﬁfb%mﬁfé' an8RbAvenRnt aﬁ%ﬁﬂbscﬁ"lcaﬁ‘fer HaYerial

er admnistratio prepared according t
whmh\mm Vapdiom atsiitSds abmxﬂ 9ftyoflshe td:éallcvmpesitml& (fwe@gfhevelght)

eut c nts.such nds eretofore

The ShiiBReh e R DS Ep A PEPREAIP DRy A FiPL s l€ Smounts
fodQamihibesidaeFemexanlR) 48 &hu&% Bolabh Ridhdsd iférairevenBhs infusion

vagi nal adm ni stration presented as essari es,
mag epoiad fremakaat 3 9ei08, pgya%h@gcﬁvpmdlgm pppm;ﬁﬂlter of solution in
oEd%F f i%?fﬁ SOt Omlabﬂ%ﬂuhé‘ at AA c%(t{ a%Huttﬁ) l’hpﬁu 3Gh ?&ﬁu

ingredi ent such carriers as ar e ar 0 be

[1:1¢] ﬂﬁp pri aFGrmulbﬁ&ils&ﬁitaﬂIb‘l ﬁ)rfpafdiilﬂéralt adﬂﬁﬁlsﬁ‘ﬁyorbmclndé: kq&g@ds and

in unit-dose or nulti-dose caontainers, Xa :&
neaNwgus HgH e il cHerysalutns Wla%mﬁﬁyolﬁém%r anﬂéﬁngu ers,

I

SR Y 8 AR R AR 00 Bkt i
nﬂeemmi recipiatie and dqueous mdauﬂn—aa]meouﬂmﬂllasmpynqwnsawhmb may include

use .Ext enpo s .injection solutions and
suspERsling p mﬁ]tg “%P%‘B%F‘%‘Hlﬁ“rom sterile powders,

[@137p] es @BentaRbLA!SitHle Yé}ecoﬂﬁbﬂcbdﬁﬁﬁwrﬁib‘iﬂ 1Y thtesr diRdelude
Preferred unit dosage fornulations are those

eysodrons whengirathd apﬂl\ye ingredient isuhgsplvad ot 'yusygmﬂedd@g@ultdﬁ,e carrier,

n above Leg r e fraction
coPRERG o o % AR ARBIARA Tk hfiont s
ptdw@mylmeﬁmtsh@ﬁ fdammavuaﬁgsmwcﬁlbemmnwmlzofm ns

conpri si ng ast one active i ngr edi ent as above

a@@ﬂt%@@usﬂb@éttﬁép‘ywwl’éaf%ﬂ&ut havyWesrrier therefore.
[ \ﬁ%ng nar lﬁﬁgl{sssuﬁﬁlﬁe ?%htgﬁlcgll a%mlfﬁi ért lon 19rtlg]et Bgutht}nclude

pur pose o mnistering
lozehged coiﬂpﬁmng the aqgizs engzsdlaf&tlﬁ alfak/Srevu’masnhL mudl;osdnerswaﬁé acacia

i nert or acce table in _the veterihary art agd ar
o GRgRsRRth) Rasti! S CQmising the activegp@grient In apaekbasis such as gelatin

paélzﬁéﬁ}?g)?lfucﬁe%%aiaké&z{‘ mo@?w%ﬂ élgﬁr?sﬁﬁgjﬂle active ingredient

nter y or by any o sired route.
in a suitable liquid carrier.

[00179] Formulations for rectal administration may be presented as a suppository

with a suitable base comprising for example cocoa butter or a salicylate.
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[ 00184] COMBI NATI ON THERAPY [00185] A pyrazolyl

conpound of the invention may be conbined in a
wohereorvaeast i cal conbination formrulation, or doBCTES2006/003654

regi men as conbi nation therapy, wth a second

conpound that has anti-hyperproliferative properties
[QﬂﬂSQ]h at i Eomwdftidnsfsuitable fozantrapylmotayper msa{) dnainistrietien have a

e ot i S W 35S0 S A e soes

188 bEMReR 08! AV YA iIf RIFRINRARY ¥ dnsbh ¥4 0.5€8, I0Anicrons, 35
the pyrazol yl conpound of the conbination such’ t’hat

midyens, eife, Whichds a@nmtgreéby @artld adelstion Hupugloihe masal passage or by

RTG530 B PR B PSSR e s

ifethdd@2EHu6 (00 BAP $SlutreHly di’%@&ﬁllv@ Ofedient] FohB6lhtidinesuitable for
combi nation therapy nmay be administered as a )
agfPyRkIoF drydenyedes pdmaiigiration gy hedyrrased a%@ﬁn%@rﬁ%’vg&fwléld
m{%ﬁﬂ)ldg Bhd fal Ye él L RGerSPTRth datlel %r 08 en?sdsg]cﬁ I8 E&HBSridR
or nor m ni strations. e co
hadmfdsre sikedhini the treatniendmspropiqmim off HIV atfecivns as desgribed below.

ate for I ations Qr .a sing har maceut i ¢al
RIRAL e ERafns et 6 S elal PG Y PR prysened s
pﬁs‘h's?fl?é's tal ﬁ‘i{]ﬁ%ﬁ? 'c?ea?ﬁse %@lﬁ ahkits tBSR & of $pry ForMBIAABhS &htaining in

active agent s “si‘mul t aneousl g exert
addigon tagthe hcﬁgsreaagreémnt sm:hlcevslerS[ Bor8khovBuin the e telbe apprepriate.

ny o e _abagve coa mnlstereda nts are..t
BRERY | § The R SRS e SRR or Bty oD Goptainers.
fEkb@ple(se¥og bipbulet ahdGiaReMdymay Bestbidd 1ﬁ@l f&@g@mladlq ophilized)
ot her " chenot her apeuti c agents or treatnents, [00188

candbtiooretivaeiohy ‘thn@d@sﬁyn ehihestesle Hauid sguisr.dor example water, for
rﬁ%c%og ela?a[tgg ?){'18&0 se! Bte ?an%{) seﬁ:ﬁeca&l? k&Y S\A{ﬁggﬁspensmns

rve in l ent’s’ Use together“1s greater

aieﬁﬁep?alﬂéﬂ froi stditle pbivaes seriads andsablets of therkind pregidukly described.
npounds separately. A synergistjc¢ effe may be . .

Pielelecian dvaRe FRRBULORY Be ihRse Semtatine %\siaéf‘/ ¢ops Or unit daily sub-

d6&; Eﬂiéf&lnaaﬁogge ARfleAdpLA L ?;5 e ?ﬂ’acu&fvﬂhbl‘é%f & the active ingredient.

s frul t aneousl in a conb unit dosage formul ati on:
[gE@B3Hel i vdihe aimtmﬂomﬁtréienpatowuhs Uctennarpapmlpbstlon&compnsmg at

se ratefor ations: oy .(3), by, so th

IGHREhe HIBF Perait s dhive e abedinetmaraiy & vaRbphS HsfEd thereore.
VeidRaty e arehhidiifg thseiefr ﬂféq)urﬁ&%ﬁ Hd‘lﬁﬁnﬁélﬁhg the composition
adm ni'stered or delivered sequentl ally,

and e bemelid.Ajguist drgasequy masesisdsy whish gy thegaise ingPtor acceptable in

ral alt er pat (e} f
R I T L e
c&ﬁﬁ@@ﬂi’éﬂs&hdtsb’be adrinissed pArkiterafihesrelts ot by apnithaeddsired route.
ther apy, effectl ve osaes on two or nore active

HEAkdi enCOM] : o ether. [00189]
QLIT % 9; }Bﬁﬁ DSIQ
[(M-:Iﬁ ng wi zc%'l_ﬁ%o% ope ?( th| s i nven%b%ng)gl?%net@hlggl n
phMcmioaDGﬂmIQpatmmﬁimmtlmi or desipy rezmtbly bs coomipoativostherapy,
mgtisacsrelcgr?dd cor;r%o%lng 'the}t %aé Qr(letl-ﬁXte(relg]rtoh?ellﬂgtpve%rrggelf'ﬁessor%at is useful for

treating a hyperproliferative disorder (e.g. cancer). The second compound of the

pharmaceutical combination formulation or dosing regimen preferably has
complementary activities to the pyrazolyl compound of the combination such that they
do not adversely affect each other. Such molecules are suitably present in combination

in amounts that are effective for the purpose intended.
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novel and unobvi ous over the prior art. Such products
may result for exanple fromthe oxidation, reduction,
woyadispiByEss, am dation, deam dation, esterifi CRCT@WS2006/003654
deesterification, enzymatic cleavage, and the |ike,
of the adninistered conpound. Accordingly, the
[0048€ht i on Thacombimstiomtherapsmepyiirecishmivister imgfaneous or

BRI e e WPl R P o B G ey P

a@fﬁnﬁﬁt&ed Svid 6 BBfe adhfinighr@ldhs 2 TR takBinkg a@@itfdtion includes
thereof. [00191] Metabolite products typically are

cpafienpistaiion, Bying sensur!e feymalations of apiagleatharmaceytical fgrmyHation,
aﬁ%‘%ﬁﬂﬁ?@{@? %%I%.m a‘ﬁg‘)gglg ?ﬂl?eg l%Fdetr t\ghérgl\ﬂgﬂéfe% %ﬁhere st time period

while Gothgloe alﬂ)@tctltvh agerﬁ@simmuﬁhdﬁuﬁg/ekgi tHefx tﬂalogfmhaitwistw@h
as rat, mmuse, .guinea pig ey, or

[0184hi ng Surtable deseees foreny of thﬁéggwqaéwmaewgéafmts are those
R R L S ok R
1d%@ﬂiﬁHS&@ﬁ6A1&0&ﬁ514chemqthwapebho@gbnm omdaﬁnertis oI ogi cal

GER) bl ThE hnRRLOs eritugray iy “SRetpEcughiiove " Rkeisic”,

i. arthe st %éme%mh&l @k a@ﬁmhgl@dﬁatsh@@&ﬁ)geﬁlef 1 ¢dEE thih the sum
he netabolite The nmetabolite structures are

Oﬂéleexffwfﬁ dlant ires s;ﬁvemmmﬂab coppeumidsisepasatgly. by SWErglstG et

rr}agr be'cv?gfﬁglgﬁ X)ﬁféﬂzh %:H\X ‘ﬁ%}r/eer %nt%%ﬁ%SQﬁSi %fﬂlglﬁul%teﬁ c? adm1mstered or
deReadDdimsiiusdouslly 68 a\v8mbirded Wit dd3a ehﬂfi’ﬁulaﬁKM (12¢ deliverddigy

art. The conversion products SO ? as theé@are not
aliernation dn paiiel 4Srseparak¢<forna¢1éﬁq1§e@m3 ¥ sema gHws rggimen. When

BTN R 6] BRRU, £ PREROS, Gleb B RREPRG v e

cOMADLIAIC btdREdn)iB31e9&] od delineet! bequeatititdi Ierge bjf ddferérttenjecuons in

i nventi on, arti nuf act ur e, "
SERIFHLS SHINESS: ﬁﬁt @ﬁ sdeua@gfa[fam%?n EPYy %‘?fiﬁf‘éﬂf’e gpsagp ef each
aliROh SR ARNOR 38MiRSEr AR R ntiflly, REOMHAY. wﬁé}sas%fcbﬁhbﬁm%n
manuf act ur e conpri ses a contdi'ner and a | abel or
theaagya gﬁectlvn Siesetges) nf oyo mmlaauwlngretdﬁﬁmme @dmnrastm@d together.

[%P ble ?s may

[(Hﬂ90{ or neg\lid ﬁm@ mhh eemeyscopé oﬂmseihv&itﬁm%ﬂleaﬁ vBbas&abolic
or plastic. The container holds a pyrazolyl conmpound

pesrducts of thel rarizelylichmpewnds\deseiber deesin, de theextqng such products are
bl %J& pgotw]&s Qflggjchte Py glqd S ePJBQM&s gﬁa§7tr§§ullé r exXhnt qé %rom the
port or exa et ont & rave

osidhtibn @édddﬁgn,diydﬁﬂy&@|am1ﬂ‘eﬂibhﬂ@am16$ttmp edterfiicakion; aﬁeﬁeﬁﬁca‘uon
a h poder mc injection needle At | east one active

e’é@é‘?ﬁm clg3vagfe aRG Hsddiet pighe a@nausawgf%mppw@o esrngy. the
1r}dgﬁt16rp1\£1%ﬁldééjﬂove]@§d hitelouRco ?Sllﬁﬂﬁ rodlﬁ%@ B%r 2 g?@degé&ﬁﬁprlsmg

e conposition 1s use eati ng
comtactiy] aosongfound of tes insemtionasith e aracenal fbna peréod of time sufficient

enmbodi nen t he | | or package inserts indicates
¢k 3 Rebediottdferest
[00191] Metabolite products typically are identified by preparing a radiolabelled

(e.g. 14C or 3H) isotope of a compound of the invention, administering it parenterally in
a detectable dose (e.g. greater than about 0.5 mg/kg) to an animal such as rat, mouse,
guinea pig, monkey, or to man, allowing sufficient time for metabolism to occur

(typically about 30 seconds to 30 hours) and isolating its conversion products from the
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conprising the pyrazolyl conpound can be used to treat
a thronboenbolic disorder. In addition, the |abel or
woaslcageisnsert may indicate that the patient POTRS2006/003654
treated is one having a thronboenbolic disorder
characterized by excessive bl eeding. The | abel or
urings klngd or aiher biokagjeah Fayaplen dlacse eradusts arheastly apdaied sipee they
0}
argﬁ’blecel% 6(8%1?:95 n%% it %)fa‘ta'fdfj l?ygﬁl?rglge oidehﬁﬁﬁgl%g ?%ai)g: (?f?)?’%c%n-@ @pltopes
SIEeRirR iflelie Metabolie). p]]lieaﬂé)ﬂabd)hte eﬂmﬁuml areutdteihlmmﬂ in conventlonal
t herei n; anda](‘bzl\ga second contajner with %
faéh‘ﬁﬁ:rﬁa&éﬁ’tM§ CINGS or NAMR gpalysis Iy grogralamp S’ﬁ mf’éf#&hﬁ:s is
d&&%%n {}?{ds%ﬁg {onat drﬁé %e'ﬂﬂ:ﬂoﬁ QB FWEL-RESwR 0 those
secon conpoun ant | perpro Iferative activity.
skiliel inathé bl @h@éommﬁmbduc&s isn 1dnty = thepbard nototheofis¢ fomnd in

jnventi . further c i se a. package inser
Ve megn oSt 2o rrabetic Rt &alpoppounds
op@g@ﬂkgu&geat patients at risk of stroke, thronbus or

hr onbosi s dlsorder Alternatlvely or additionally,

[(IOEEZ]artl ..- grt her conprise a

d (of, ) 71 MO 0840 5 PCT/ LIS2006/ 003654
BB Ol i bR PR R B SR PARRART o
“lgpf E&{talnﬁngﬁatéﬁalb asaI foP Heatchnai b the dirddriiertibedabove is

(BV\FI phosphat e- buf fered sal ine, R nger's sol ution

prpiifede iahﬁ egislesof mmtﬁapmrewnwalyewqrﬁ@neru ané |aakeel oF Ragkage
mE%(t % o? 9’ Gl rvﬂﬁ‘l tge 05 Céo‘;ﬁkan%ﬂ? indfifde, for example,
S p0| he I'ng er ers uent’s,

bbttlks, &lils, siﬁﬁmls eslister rpdcl§ Ed. ﬁ@ﬁ&:onﬁiﬁk&wﬂn&ﬁ be [f@ddS} orh B variety
order to illustrate the inventi.on, the foll '

obseaieprlssuch & glawsionalagiic. Tawespipiner holdsa pyga 5! cotapound or
fdﬂ%%ﬁh%&eéﬁ;ﬁh?lé ﬁ%‘fﬁcﬁ?@f&’ 'n%ém%‘%h@ Qbnditibh hnd fﬁ%y gave a sterile

Invention and a onl'y meant to suggest a netho
aquessCcpdrt{fogexaimple e enttamer mg bs ansntskichdwdsolutiontrag a>r a vial

Wi. | | reco ni.ze chem cal reacti SCri
e BESPRA TGt &0 PO R A eh G Sard e sl GRSt gptive agent
113?1@ cbﬁibbﬁh&?i’ssa Bradoa cbﬁ%@ﬁﬁd SNthe ARGnAbA. ETRAab¥eor package
for preparing e conmpounds of this invention

Hamé 1mﬂe@(t@dhatdh¢>eompqshﬁqn is meecsfoo preatistg thircenditiorepf ¢heire, such as

c%%%% g[)[t}aglg leggbgg{frgeni gtﬂ% Qa%sfn St p%%%an %rinsee)lgtg nl?cilcat%setglat the composition

cSHFEAES fHel dyyazpBil f:@lhﬁBlﬁhdJc}anfBédiséd fbaﬁrd:w ﬁ?ehlﬁmbaélﬁbbhd @isorder. In
those skilled in the art 8 y appropriately

agshiben dhe laeli i paslage inrgrtgRaLp lcawha}tthff paztleﬁbwdqeﬁ&ated is one
t
i P SRR bl 8 B L I 0t 82 v o

I'catl
pickagé insert emydisoiindisate At éenminipositipn cah be us¢detadteadother
di scl osed herein or known in the art wll be

Yni zed as having applicability for preparing other
[(ggg@funds Tgé altli® of Iﬁxrﬁmdt&@ Ok se (4) 4 it m&em .

cri bed bel ow, unless otherw se |nd|cated
pyrazolyl compound contained therein; and (b) a second container w1th a second

pharmaceutical formulation contained therein, wherein the second pharmaceutical
formulation comprises a second compound with anti-hyperproliferative activity. The
article of manufacture in this embodiment of the invention may further comprise a
package insert indicating that the first and second compounds can be used to treat
patients at risk of stroke, thrombus or thrombosis disorder. Alternatively, or

additionally, the article of manufacture may further comprise a second (or third)
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tenperatures are set forth in degrees Cel sius.

Reagents were purchased from comercial suppliers
weuats/as01A dri ch Chemi cal Conpany, Lancaster, PCI/USR006/003654

I\/aybri dge, and were used wi thout further purification

Co L:’.U },ntelf: ggﬁf)@%ﬁ%% argmglﬁ%tgﬁg ag% fjb?ﬁ]%%f}qes%g ?IE %)50?&?05%%1% water

foﬂh}b%ﬁblﬁ B WFT)) iphbQaieR-tiffetdddalingRiNkdrR saluioy and déxtise solution.
(unl ess ot herw se stat ed) in__anhydrous salvents, and

It mpp firghee incdiderathereatopaled ‘?SVB]D]@&{TQW afcpmgreaciph and Useiandpoint,
s and reagents

m@lg%hgy rhl%ggléff&% %@%&g%ﬁ%&{é ggle?fsag ri %Irél?é gnd/ or heat

dried. [00198] Colum cHEXAMPEESphy was conducted on

a Bi otage system (I\/anfacturer Corporat n) .
[0QL95] ng a Igiofder do Jlmtirals tReRveRtionnthe f@f lpying expipples, f{ze(lpﬁluded-

i .

HQREE (PR b b i bod Tt B g e Ol are

onjpetntdo veggestzhmaihné df g e idGenbivBOPersoulsiskiliddHn the art

wiﬁ%%%%gé%ih%&é%@%%eag ggﬁsp%scrwa%ﬂé%% {139 .[slcﬁgp?esd tto rft}?epare a

nufitet bPbthe! RAGAKBISrs/F ﬂﬂzﬁh@&ﬂo"nh&d‘ b2V hethods for p7reparmg
abbrevi ations are used: (singlet), d (doubl et

tha/DIEPOBIKIY sﬂﬂnsmpmtiousz@d@/nmlae within fhiesicepd of this invention.

nmul tiplet) r .(broadened).. dd (doubl et of. douhl ets).,.
e byt PRRRER s SohRo s Rbediipd % Biedhoeion
m%l weemccagsftdl@gmbhﬁ@ﬂ by mbogificatiéidzapparédt 10GheRGRIRA4R IR art, e.g.,
CT/ US2006/ 003654 [ 00199] Exanple 1
bysppropuatehy progechipg inferiering gropps, by tikising gther yuitable reagents
kn?&lgig b‘)]%v%t 81!11@1%%%&’}%06% ?gstcfig%ﬁ?&/%gby Mné foutitd mbhitié4tions of
reddfon Iohditiond. Ny ltamthe)y, bﬂ(ep yeaictioms- disgtégef hefpiPerimown in the art
J-one: To4aety|pyrld 23 nl), in 350rrLtqu?Hje
Mi%ése TS%R%'EF@ 25 hevie Rplishiben rﬂvaffmﬁﬁg GEreH FRRPPRAdS O
in The sol ution was refluxed for 3 hours and
al ovved to stir at anbient tenperature overnight. An

[0QLR6] t | ond]n tB3exnmnilpshedénitedrbeldvarumiass dtherwiserprdioated all

et Y A e e AL e o

coﬁﬁh&lci{zmh@ij)h@is WS ad ARRICE € heinfidal Dogipay, Iekbaster, TUFor Maybridge,
resultin
“and were usedi1thout further purification unless otherwise indicated.

[00197] The reactions set forth below were done generally under a positive
pressure of nitrogen or argon or with a drying tube (unless otherwise stated) in
anhydrous solvents, and the reaction flasks were typically fitted with rubber septa for
the introduction of substrates and reagents via syringe. Glassware was oven dried
and/or heat dried.

[00198] Column chromatography was conducted on a Biotage system
(Manufacturer: Dyax Corporation) having a silica gel column or on a silica SEP PAK®
cartridge (Waters). "H NMR specira were recorded on a Varian instrument operating at
400 MHz. 'H NMR spectra were obtained as CDCls, dg-DMSO or d4 MeOH solutions
(reported in ppm), using chloroform as the reference standard (7.25 ppm). When peak

multiplicities are reported, the following abbreviations are used: s (singlet), d (doublet),
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yell ow solid was collected by vacuumfiltration. A
total of 25.85 g (71 %yield) yellow solid was
wohomioseds 1H NVR (CDC1l3) was consistent w th PO®US2006/003654
desired structure. LC/MS indicated a single peak with
a Ml nmolecular ion of mz 177.1 by positive ESI
t (teipletr moepiaglet) dori (brndaed)raldd degdettaf doebleis), dt [dodEt pf triplets).

{ 2. Preparation of .

RO RR I B0 o wrgist R iAo (5 - 3.
(dimethylam no)- 1 -(pyridin-4-yl)prop-2-en-1 -one
(1.00g) in 50 nL ethanol was added 0.32 ni
nmet hyl hydrazine and the resulting mxture heated to
reflux for 1 hour. The solvent was renoved by
evaporation and partitioned between ethyl acetate and
wat er. The aqueous | ayer was extracted w th another
portion of ethyl acetate. The conbined ethyl acetate
extracts were washed with brine, dried over nagnesi um
sul fate, filtered, and evaporated to afford 0.62 g
crude product as a yellow oil. The material was
purified by chromatography, eluting with a 10:1
m xture of dichl oronet hane-nethanol to yield 0.30 g
(64% vyield) product as a yellow oil. 1H NWVR (CDC13)
was consistent with a 3.8:1 mxture of desired
product and undesired isoner
(4-(1-nethyl -1-H pyrazol e-3- yl)pyridine). LC M of
the m xture showed 2 peaks, each with a Ml nol ecul ar
ion of mz 160.2 by positive ESI. [00202] Step 3:
Preparati on of
4- (4-brono-I|-nethyl -1 H pyrazol -5-yl)pyridine: To a
3.8:1 isomer mx of
4- (1- met hyl - 1H pyrazol e-5-yl ) pyri di ne and
4-(1-methyl-1-H 74 WD 2006/ 084015 PCT/ US2006/ 003654
pyrazol e-3-yl)pyridine (0.30 g) in 5 nL chloroform
cooled in ice, was added a solution of 104 L brom ne
in 3 nL chloroform After 5 h, the m xture was treated
with excess saturated aqueous sodi um bi carbonate and
di luted with dichl oronmet hane. The di chl or onet hane was
washed with 3 portions of saturated aqueous sodi um
bi carbonate, dried over magnesium sul fate, filtered,
and evaporated to yield 0.39 g crude product as a
brown oil. The crude product was purified by
chromat ogr aphy, eluting wth 15:1 et hyl
acet ate-net hanol. Fractions containing the nmgjor
conmponent were conbined to afford 0.17 g (73% yi el d)
of a colorless oil. 1H NMR ('CDC13) was consistent with
the desired structure. LC/MS indicated one major
product with a Ml nol ecular ion of nmlz 240.3 by
positive ESI. [00203] Step 4: Preparation of
(E) - 5- brono- 2, 3-di hydr oi nden-1-one O nethyl oxinme: To
5- br onoi ndanone (6.03 g) in 40 nL ethanol was added
3.58 g nethoxylam ne hydrochloride and 3.5 ni
pyridine. The m xture was stirred at anbi ent
tenperature for 1 hour and heated at 80 C for 3 hours.

~ The volatiles were renoved
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under vacuum and the solid residue partitioned between

ethyl acetate and saturated aqueous sodi um
woiemrolsenat e. The ethyl acetate was washed wi t RCDUSE®E/003654

dried over magnesiumsulfate, filtered, and

evapor ated under vacuumto yield 6.74g (98%yield) of
[08199n solid. 1H NVR (CDC13) was consistent with an

isomeric mxture of the Sir structure, with the E
oxi me isoner as the najo§%§WW§84e LC/ M5 indicated 2

: y positive tep 5. Preparation of
(E)- 1 (et hoxylmno) 2*03Nd| hydro- I Hinden-5- yl boronic

OXInE (3.00 g) in 100 ahydrofuran cooled in
dry ice-acetone, was o-= wse, 5 5nm of a 2.5
M n-butyllithiumsolution i pxage. ‘A tan precipitate
fornmed. After 30 mnutes at__ 78/ CN3.1 nL

trimethyl borate was added fandyt h& m xture allowed to
warmto anbient tenperatoresand allowed to stir
overni ght. The reaction m xture was evaporated under
vacuum and acidified to pH 123 th 6M hydrochl oric

5o aeSieRdsRBREER S o (R T (- 4-yDprop-2-en-

1-3aé:dirh u%etyqb;@idnﬂe (0B i1 GY350 6T Rtidne s aaawssam@ N,N-

extracted with 3 portions of ethyl acetate,

dmm&mlfm@damdvﬂlmeﬁwé@@fué Eb@r sohuiton WisrtetlweesHen3 \hptuﬁ and allowed

rled Qve tehk d
toits e Em BRI ER AR Rl Ry b e i it ormamice
diadihyd acdifieofordscidded | Afebr vefiuxing fot Uﬂ&hfsd theirhixtuae was concentrated

hexane/ di et hyl et her n1xture to

toylipstecAn qpgeciolid Bl maeriyl wat frepte Wl %}d@ @)571;0%&1@
yéi?o@iéoﬁfdte\ﬂgts é’(‘fﬂh_gte& B‘f ya ﬁ.ﬁ.l{!ﬂ £fraBbRIN Gdtal CHQSK@ %m%%eld@ Rellow

ron of niz oSitive
sdiﬁill waslShtMe® énmmwam@@ma@ﬁam de[sce)dzsxs}cmre LC/MS
St eg[J 6. .Preparat

D@E)a q%[ng}gpﬁaqu ngﬁeagﬂ H}ollpc)il_air/ fonL %@/ﬁylljgzlokfy- Qp_smve ESI
é&uog,]pé% %nhya@lu(auﬁaie GpektrBfer mlet hyl oxime: To a

sol ut br ono-1 - ne
[WRODY r az oStep-2; Pyqppratidinred 4((@-me7thgl)1fdmyva2ﬁ19 -5-yl)pyridine: To (E)-3-

e IEEE 0 Dol i O RIGER o, B
0308, RkIANdrahe arfdxBEPesaltihe nBkape hyatedtdctehnyd ﬂ)rg hour. The
K2C03. To this m xture was_added appr oxi mat eI rrgwater

selwentates semevqsHunsHenershn Ard praifierad et ugensaieyl taﬁ%ta’fe
T@ tﬁjlgegﬁ gagcli \%% Sgra'i:%ur e];ﬂ méﬁfg&tl}eﬁﬁ)gﬁfon fe hSetatk. e comblned

'on m X tere ough ce
eﬂhzﬂadehﬁe Exttdearwaakeshabwithbthe Gﬂrmdtoheremh]gdesmtresnﬂfam filtered,

e filtrate was washed with water,_ bri dri ed. over )
aphgRpSTalAs 1 HEIORd B.62 orpderaduct aeia JHaRs Py de ghsial Was purified
g &Hﬁ;té% M{fl&‘ﬂlﬂg ga] 0: VEEx tRFLHUG Ehlo@Bnethandethanol to yield
em so h erl a

was suspended in ethyl acetate
080 (oK P4 wiekddl profuet dsid yellawveoil. \}\Hé\IMRa(Ed?(élta)ewa&mexstent with a

TGN TN AR YA I T
yWb§tidihe Pt eI of 3 1%1)&91‘6‘%%\@(@@2 gbA&Seach VithRM+1 molecular jon of
m/z 160.2 by positive ESI.

[00202] Step 3: Preparation of 4-(4-bromo-1-methyl-1H-pyrazol-5-yl)pyridine:
To a3.8:1 isomer mix of 4-(1-methyl-1H-pyrazole-5-yl)pyridine and 4-(1-methyl-1-H-
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(CDC13) was consistent with the desired product. LC M5
i ndi cated one peak with a Mtl nolecular ion of nfz
w0 2006A8Is posi tive ESI. [00206] Step 7: Prepar aCTas206/003654
5-(1-met hyl -5-(pyridin-4-yl)- 1H-pyrazo| 4-yl) -
2, 3-di hydr oi nden-1-one: To

pyiEyelE-3Tnyeiding (00(g)yn b diln clloyifyen bqug«i Biziot, wesyaidylea Solution

off L SRS 1 Enla oMo et ke B auRagfeated With excess

YA QGO GolitlficdBEndld M il R S EtoRaL e

ours C00 reaction m xture was
dechipomethewt wmﬂwashedwth’ﬁ portiopsf daturainé dqurenswetium bicarbonate,

sat urat ed aqueou j um, bi gar bonat e and I
R R A R A R g ywdﬁn?%gm@e product as a
b E 6L AR criRIIE Sk Wa§ Mlﬂ&&by Emlohﬁfo%qiaphwluﬁﬂ@m ask eldethyl

under vacuumto vyiel 5 ¢ crude product as an oil
aa’dwenmtmthrmMp gmntammg tbg/ mEfnr CoBIPONTTH Weye comlbluccil focpfford

OVYB %(7361 )(%Iéa/om;? &9 85 e§§f01]:ﬁﬁg\h}/%@i)a(;le) rrzrestclg)?}%gl Qitl !th lcijesued

£3).CMS iKROEBER hajdt biddubewiies M-eldmpleedid fon I£eh/HB340.3
|nd| cat ed one peak W|th a M+l nol ecular ion of mz

bZ@QSleQ)ﬁSbosmlve ESI. [00207] Step 8: Preparation of

2&’§hm h)é m&ﬂ ?Ajg)n ij %'ﬂ‘r@r}% %ZSO hﬂf}lfd%lﬂden-l -one O-methyl

one OXI

oﬁrn(wl Ti@tShbi’onﬁﬂ(daMdmedﬂ&(}%g))ih )40 i phaadd lasddydd 3.28 :g
di hydr oi_.nden-1-qgne_ (0.051 in.3 et hanol was

meth@ymla@ xmachlﬂ%er B4 am EYfFﬂ)H? e wes it at Sinbient
Rt A ¢ h\é@lsaiﬂa g &4 at 80 E’@ffl)ll@( i IBle vol ALY \%re r&ﬁ@ved
ture was CO0O0

evapor at e under vacuum
écsrl vaceumasd thersblid trezmhxeb pabtgioneé hetsaen etitybacctael an:djsaturated

S PG RS R YRS Vet MaShtA S R S Ayer
n‘?%lnfeﬁﬁlﬁ suffhtb! §liE6d, 280 dvRREI ﬁﬁ&q VHARRS to ﬁé‘ﬁtﬂfmgt (‘98% )ﬁeld) of

rude’ roduct The material was triturated
adars srid) I@bﬂ\ﬂRcﬁﬁDﬁh) vvmtcloamir«nfamh ait isetherip nyx@rquﬂtbe dgsned

%4% tb%%e %@%ﬁ?j’é%é%%y %sotg% g}fljor Cgﬁlgoglgrgﬁigé&dwngew close

p'éal(slb&ﬁtvhﬁi a BEfholdewladdion lof kit p¥2. abylpoﬁtlyé ESI. ndan 1 on
oxi me 122. LC M5 showed a sin ak with a

[mﬂé]: ul ar Stemd:direparationoy. )l (p ?’EWWOE&?{Q d@(ﬁ??p”é‘@den's‘
ig)gg’mg gcaﬁyq& g&?ﬁ% EE@mor %,23 c}1hydro n)deré 1-one O-methyl oxime (3.00 g) in
180 dimtedﬁbydid&xmﬂ edmﬂ‘rﬁl 1ﬁ)dryrB:e—a1:2fB)ne H@isNddbd Hropiwidd, 5.5 mL of a 2.5

M n-butyllithium solution in hexane. A tan precipitate formed. After 30 minutes at -
78 °C, 3.1 mL trimethylborate was added and the mixture allowed to warm to ambient
temperature and allowed to stir overnight. The reaction mixture was evaporated under
vacuum and acidified to pH 1 with 6M hydrochloric acid, stirred 15 min, basified with
2M sodium hydroxide, washed with 3 portions diethyl ether, acidified to pH 1 with 6M
hydrochloric acid and extracted with 3 portions of ethyl acetate. The combined ethyl
acetate extracts were washed with brine, dried over magnesium sulfate, filtered, and
evaporated under vacuum to yield 1.95 g pale yellow solid. The crude solid was
triturated with a hexane/diethyl ether mixture to afford 1.46 g (57% yield) product as a
tan solid. 'H NMR (ds DMSO) was consistent with the desired product. LC/MS showed
one peak with a M+1 molecular ion of m/z 206.1 by positive ESIL.
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OH 123 [00208] Step 1: Preparation of
2-(5-(pyridin-4-yl)-1H pyrazol -1-yl)ethanol : To
WOB)osBs{ds met hyl anmi no) - 1- (pyri di n-4-yl) prop- 2- eaT/US2Iv6/003654
(1.00 g; Exanple 1, Step 1) in 50 nL ethanol, was
added 2- hydroxyethylhydra2|ne (0.404 nL) and the
[06R8F]ur e hS‘apédPrdparatleﬁ lolikE)- 3 1-aretityl 3e@ysdinthpl) r Idhpyiagol-4-

s e-EhaRR Bttt Gesthh e THy o BRET o pye-1-methyl-

b AeEAr B AL
OB L1001 1 Bt S s

04 46re<B)- ﬂdmeulHXN!aRnOX zodliydrorldi-meeed-dbaogicacd (praguet of
Of Ilgqgsf,% gﬁ,g I0S i%gkz%t hl“cg % r(rjnex [ evgas%dgéjdjgpprgfnna@fy 20 mg
teﬁamctﬁmdnlyghdspﬁm}phﬂadiuwm)%qlthelsmbérgidiﬂ&atedas réfli. After 4

m nor conponent. LC/ MS showed 2 cl ose peaks, both with

heprppthe pestledigpetion mitee vas Allteo, througl celifs jand the fHltsr cake was

P
w%&%ﬁ%rho%ﬁ% %rate rl"gg ﬁit?fltté Q;a %Iﬁfhedr“élgb}”a er, brﬁn)e drh adnoarler
m’E@n@funa sulfade lilieﬁ@ll;r&nid evapbratel Lﬁ‘fder vacuum to yield 0.63 g crude product
(5-(pyri, gl n-4-yl)-1H pyrazol - 1-y] ) et hanol

asza td@ selagﬁo Thegnijiesial wessrpended n eﬁ 3@#&%“@3“‘6@1 gpe filtrate

f:\;'a?)I on o Zogéc%hg}r gfr?n&ﬂgqfér%&ue ¢TL1% Vt%scc})]?%? m AP % elutmg with
eﬂlwlﬂcetatdm‘) provid¢ 82.6 m@36% g@i@dx@d&chasamloﬂtss @québNMR
(GELRER PRI RAdBF e RS B3F PG a e

mlecB Bl WiAlres)/z 3a9vafUsosRAJIRRN bi carbonate, dried over
nesiumsul fate, filtered, and evaporated to vyield

[09206] g cr Stte T Poatstionscd- i maihybdt (pyriiie-yddlpyrazol-4-yl)-

2R rgt -84 ﬁ@rﬁﬁkgﬁ;@%ﬁgﬁoﬁ?@ Hphara-Bohps
dighy ddoZstényli-ehedD-méthilr a6 (3286 nik) 40D @ill eRsam dnd 3 HMINW¥Rone was
3) was consistent_with the desjired product

4SS TR s BebebivEicmei The EHR ra T BROFESCR Gl 172 gours. The

R A e

sa(tﬁ)ma dgnesns -Sadlﬁnﬂblbgd‘ﬂbmltm adechethyloavetad. Hha 2thyl acetitereias Washed

gvono ndanone in&go %ihanol s added
wsth 5L PR tqﬁ% PRERYRBPT I jaciiupy to
yiRW 0. @5 BRrudthfodlcx Eyﬁt?oil\’aﬁle%hhtéﬁﬁ%ﬁtpurﬁ'@& 1b§ Rhromatography,

tenperature for 5 hours. The vol atiles werée renoved
elutig withackfuhmaxidre ¢feethd acétatemesthahnd tpgield $0.9med68% yield) of a

clFurReD. NV R eSS ke SR b o R ChY

irfdida@d (NéPealo VAR ANIWIMnSdleduddr@on bf i£I90M by Bedtive ESI.
evapor at ed under vacuumto afford crude Agroduct as

[0928¢8F oi | Steprie Peapgepsion e Seld ira¢thylas prridiatayl- mﬂﬂ'rarzpbmyl)
AEKAN S il 18T 431 ShekfA% Rl L0 DR b 3
dihydroinden-1-one (0.051 g) in 3 mL ethanol was added ! mL water and
hydroxylamine hydrochloride (37 mg). The mixture was heated to reflux. After 2 hours,
the mixture was cooled and evaporated under vacuum. The residue was ﬁartitioned
between saturated aqueous sodium bicarbonate and ethyl acetate. The ethyl acetate was
washed with brine, dried over magnesium sulfate, filtered, and evaporated under
vacuum to afford crude product. The material was triturated with a small portion of

methanol and dried to yield 40 mg (74% yield) of a white solid. "H NMR(CDCl;) was
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NMR (CDC13) was consistent wth the desired product.
LC MS indicated a single peak with a Ml nol ecul ar
woamemB4016z 318. 1 by positive ESI. [00211] St epC#US2006/003654
Preparation of
(E) - 1- (benzyl oxyi m no) - 2, 3-di hydr o- 1H i nden- 5-
conplitet ovithcs-aeimgthy - ;(yzmnszmﬂdmbpmaold% Wy dadsnnkrene pxigisel 22.

MR S S PR BB R R

7.0 nbL of a 2.5 M sol ut im@apifle 2- butylllthl umin
hexane dropvvl se. After 20 mnut es .9 nm .

solutlon and t he reactlon n;i%ure mas allomed to warm

to anbient tenperature for ours. The sol vent was
evaporated under wEmByum and the residue treated with
wat er and acidified wy h 1M hydrochloric acid until
pH 3. After stirring ies the m xture was
basified with 2M sodi
3 portions of diethyl ether. 2, di et hyl et her
extracts were extracted w ‘portions of 0.5M
sodi um hydr oxi de. The cogb ggqueous extracts were
t

acidified to pH 1 with chloric acid and
extracted with 2 portions of e | acetate. The
conmbi ned ethyl acetate extracts were dried over
magnesi um sul fate, filteredJl23and evaporated to yield

(OB (ﬁé/fe%éﬁén%)g@rgﬁc?g o+ T T B sl et o
(E‘&-ggﬂdgrﬁ%[ﬁ{jllaﬂuﬁgalk ESI @%kfﬂ@kﬁQ%@r(} 0000 BRhmplez, Step 1) in

ositiv Preparatlon o]

5 (X JEL eﬂi&a(nﬂ)l G@Shyldh'cb lesidlwdyﬁﬂlsll‘ggyaznm (ﬂ,4£|)4 yirl))-apgithe mixture heated
to 1%(2 ?Alzftea r‘%ﬁ%ﬂl th%ﬂgéqtgl)é% rﬁ?\(f)a& rc]agl%]org’[eg Ufider VQ@M fo ! dr?yellow oil.
Tl'lzfé &m&é‘b&ﬁﬁ&%s ﬂunYiEal ey fdﬁf&ﬁat&é}a}?@@ elitinoaatip BixdureSfdpl ethyl

di ssol ved in nL acetonitri was added 2 L
aocmlteemethanol to afford 0.69 g (64% yield) of product as a white semisolid. 'HNMR

((ﬁf(é]é)ll&ﬁ %%%lsgﬁ( mméxﬁl?é ﬁsglﬁlgfsg%g§19[ﬁ§t"\kugﬁ‘n§1%r&e§iréd RBERRas the

mBRk 8615 poBnE alﬁcbﬂl-lﬂﬁ-(ﬁlrldﬁh-é-y‘f) t Hipyeazvhd -yi)etlpad] asthe tnlnor
nitrogen and about 20

CaneRqngRt: b@t’MSpﬁhewy%&Oéﬁ FpRasprth MG meleatigion ghgvz 1902
b ﬁcgs?tgv m xture was heated at 75 C. After 1 Hour,

e reaction mxture was filtered through celite, the
[(mos]er caE&pvﬂaﬁi'E@draStmn f é{(hﬁroraoét-@vedma‘l‘rdl)tIH%PYT&ZOl -1-
filtr

SR X T RN T —
ar?dBZ-Kpg?ﬁ%lﬁ LQ8APIR FeabNPAAAE{-A0B0FH g)as @b atlecMBfoform cooled in

saturated aqueous sodi um carbonate, brine
icdy washddeén sohwign e$ 20AruE birdraine in finpl ehlemfomd‘\fter 1 hour, the

evapor at ed der vac mto i eld r d
AR AR AR A I P S A SR R e R e L
d )ﬁo (fl‘ﬁ&ﬂ&ﬁeo%@Hﬁﬁlor&h%hﬂéﬂa%ﬁ\bas&méﬁbdwma rt18ns]of saturated
0

ronet hane- met hanol to afford 18.6 (23%,yi el d)
aqpreodsu sadiars ba:arbmnhm de@to‘@lr apgnesivm gvite d{rr%{ §vap0rated to

tent, w t sire Bl d
Yl&ﬁ‘ﬂ&-ﬁéﬁp?r%etmo‘i ﬁB’I ?ar |Cgl?1&eg¥1 %rerfélqﬁ%? uﬁﬁ’*é&“ﬂ?
clR®fiatd oy Stluting wﬂ:h a mixture of 8:1 ethyl acetate-methanol to afford 023¢g
(23% yield) of product as a colorless oil. 'H NMR (CDCl3) was consistent with the
desired product. LC/MS indicated one peak with a M+1 molecular ion of m/z 270.2 by

positive ESI.
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[ 002131 Step 6: Preparation of
5-(1-(2-hydroxyet hyl)-5-pyridin-4-yl-1H pyrazol -
WO-2906)082113- di hydr oi nden-1-one oxime 123: To PCT/US2006/003654
(E) 5- (1 -(2-hydroxyet hyl)-5-(pyridin-4-
yl)-1H pyrazol -4-yl)-2, 3-di hydroi nden-1 -one O benzyl
[Qﬂ)’ll%e ( 1558priy Pr@amtmh@f &)- S-Bt(mm-Bﬁ dhhy@omslen-étcrmrélbenzyl

ol 3 arhrApaeeRra ¢ 908 B SO gsibstsh BRGNS 78 07

béﬁzsin@ﬁﬁfma&ﬂlhgﬁy&abﬁl@@ab MRIS3 2 AT BEiBek. e iRtEEAas btafed at

vessel and the m xture was stirred at anbi ent
amp bigpicienipgragure der ShouspuFhe latilas wererremg@ged wpder sp@ym and the

sl RHAl: SRR TR hiRaO ik Fli0s MRS Hcthiitene andis
acklde.t The éﬂaﬂ dtettevass wadhed Withtethebfise@rer nghesiwh dlfate, filtered,
aqueous sodi um carbonate and_ethyl acetate. The_ethyl

and evieppratedandgracatm taffardymdeprogpstag 2B gmbeneilnhs ide

maté'n{afigvs oryballGhe g&og@%&é’%ﬁqﬁﬁg‘@% M‘gﬁ@l@ lighf o SIREOH

NdiiR §CBOE) twasicotsistére vithsthe desisstrproduct. d.C/MB3indicatela single peak

W%BO\S@% cggPuEagponéxgﬁg’,lghébyn&s%?%ﬁl ion of mz 335.3

[(ﬁﬂﬁ-}‘ Met hyte p%‘ PYéﬂaFHUBn%fXE)Jl féb@ﬂzryﬁé@\lmﬂloﬂ'%?? dlh?lldro -1H-inden-5-

di hydr oi nden-1 -one oxihe 113
ylpgmmmlgt €p (L)-SFhreparZ3-dihydofinden-1-one O-benzyl oxime (5.00 g;

Eé xﬁ%]ﬁ &E’ é?%@e&&nieéﬁ{h‘gﬂdr&mm cogigd Erl’l_dr?’qg 9acetrone was added 7.0

m(Ui)f a32.6 il Hﬁhﬁ&ﬁ afmabyﬂﬂthﬁmwnl HéixAneAdrshwize O Pefiér 20 ndin@BE 3.9 mL
1, Step 1). Wen all solids dissolve

trEn@h}% rafﬁlwa%qdrdﬁé o8R0 ﬁ:yfg r'[m @ewd:gowgg@l@ao@ ﬂ]@ﬁbme geacfipn ﬁmxture
oL i8I0 kel 00 B 83 00 9L the ichoves cvaporaed

razi ne rate ours
umm hdumim amlsthé residiedreateld wivietveter anitﬂadldllﬁed! @lithoWI hydrochloric

u concentr.at ed under vacuym uyntil a slurry
a<f1 Pﬂ%]lop ?h%%%ml{lg A §igwes-dhe, i Wagpasitied (it dM godipm
RS E ACRI, SORNEH MR, SR thr o v

extmtadl vgittht 2 portigine ot 0.5%1 @dign h98sixideeThy cahbipedapebuasxiracts

ff-whij.t t al
iR P oo R Gl R3S ] o o et
adefdtd/F hedmMRtk dQTBy 1 RBatkte\WxtrBctd wieldridd Qe hitionésHiin @ﬁlfﬂé Hiltered,
146.4 by positive ESI. [00215] Step 2: PrlzggHatl on of

anl qvaporstadyip yiald py6e-@BY%ayigld) psadnel ase: tarTep NMR (ds DMSO)

w?g éc;ngg&/e% %E;llr fle\!@rgdadd %d’@ géﬁtcﬁtég gﬁal%/ w%tﬁ gglecular
ionfing/e zgifq Hytposlmaszadded slowy 1.64 g of a 60%

Sus fen3| on of
[00212] Step 5: Preparation of (E)-5-(1-(2-hydroxyethyl)-5-(pyridin-4-yl)-1H-

pyrazol-4-y1)-2,3-dihydroinden-1-one O-benzyl oxime: To 2-(4-brom0-5-(pyr1d1n—4-

yD-1H-pyrazol-1-yl)ethanol (0.050 g; Example 2, Step 2) dissolved in 5 mL acetonitrile
was added 2 mL water, (E)-1-(benzyloxyimino)-2,3-dihydro-1H-inden-5-ylboronic acid
(0.058 g; Example 2, Step 4), and 0.155 g potassium carbonate. The mixture was purged
with nitrogen and about 20 mg tetrakis(triphenyphosphine)palladium(0) catalyst was
added. The mixture was heated at 75 °C. After 1 hour, the reaction mixture was filtered
through celite, the filter cake washed with ethyl acetate, and the filtrate evaporated

under vacuum. The residue was partitioned between ethyl acetate and water. The ethyl
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sodi um hydride in mneral oil. After gas evolution
ceased, the mxture was stirred at anbient
woeopasatisre for 30 min, cooled back down in i eeT/Uanw6/003654
3.4 nL dinmethylsulfate was added. The m xture was
allowed to slowy warmto anbient tenperature. After 1
adetuty whhwashed stittogaturhtetl ugeeona sodivnapatahed, ok, titied dedsrk

br own re ue, partitjoned between saturat agqueo
ARSI B f?éﬁa %é a%dn%i"@?‘l%ﬂ d updet vacgumg é“‘-‘i‘g AYP g crude product
oPFEAGSs ASs. THRRARE dibbilol S thiled RZ%F%%@%@?%%% Cluting with a
nﬁxthlte@f Gdl, dla}nldrcmwaba:neanelﬂamui (ﬂceafﬁmzidl&ﬂmgcizwf)f}cba:ld) groBugf as a

Th
s VARG B P Eonsftdor s et s Crvs
SH@VQ&H lé)h@ Pez{ld Witehed+1 lhﬂﬂ&‘ligl? iGedf rﬁ@ 4230hyAhdsAWRAESIO

crystal

ize. Atotal of 55% pal e yel | ow
[00213: al s Disp&: Brsparatien of 4l é@m&gyl)xﬁagfrgbmér}éﬂéﬁpyrazol-

el R a2 e ERLPLF hR G gV
yMH Wﬁidlléw )BI- dth’@lQ)?ri'(ﬁl‘l 1&5&m?oen£3ﬂ RRAAA(1I58mef Example 2,
br ono- razol -3-yl)pyridine: ~To a

S@B mn %mlomeﬁm(@ Vh@tqﬁlglﬁ ﬁrqpﬂ\é;béfﬂms i ggidi @dr@éow_. og
el e SRRy RUSERSETUBER L
attach&Drto thé reabliar oéseeﬂrmdﬂtmuixh% wils stirtd atumhbiemtermgetatire for 1

héﬁfwhe' s oo ko QoSS sl A B b W mecanct
e %Lﬁ%ﬁr%%et e BRIHEL R TAARRAG) Soteen

sd‘uayrted agesousasdienh cartdnateend ettty dceaqae”ﬂwthsdducemw was washed

bj car bopat.e, brine,.dri es u o

with bR e G ot aifes Hikmdoneepie o Rug e mg 73%

yieldy 8F b Qifite §6HA.S B NIMR TAEMEOHD Syl RbAJi étdht WigSthe ldésiFddathucture

in ethyl acetate andfl tered through celite. The

123. Sesbpiaved ene peakavih a M- yineleguler 1@ of iz 330 Stbyapesiive ESI.
yel l ow solid. 1H NI\/R(CDCE consistent with the
desired structure. LC/ M sﬁ%‘\l/\lgge’a%ne peak with a Ml
N5k@ AMbeK1-B yridin-4dyE 1 PhSrr DY -{IP ). 3-diley dicShdenf DOAd Ftime 113
Step 4. Preparation of
5- (1- net hyl - 3- (pyri dH@‘"‘NyI) 1H-pyrazo| 4-yl) -
2, 3-di hydr oi nden- 1-one b
(E) -1- (benzyl oxyi m no) -
i nden-5-yl boronic acid ‘
32 nL acetonitrile and 8.0

4- (4-brono-I|-nethyl -1 H pyrazol -

3). The sol ution was deoxyen/a ed by bubbling nitrogen

t hrough the solution for 9“frin. To the resulting

m xture was added 5.62 g pot asgBJm carbonate, 10 niL

N, N- di net hyl f onnam de, and 29
[o0214]aki s( Stebh Emppfms& loif FM{]H«’-:}Jylr@z@l—G@ﬂﬁ))yndiH&e T 54 miebsolute

was .t hen refluxgg or. 8 hours (over the course of this

ethanpl was addad (1?9)0} qhawtkgﬁarygp};il@ymdm# yDprop-2-en-1-one (20 g;

Example 1, Step 1). When all solids dissolved, 6.33 mL hydrazine monohydrate was

. Exanple 2, Step 4) in
verfer was added

INPyridine (2.00 g;
2006/ 003654 Step

added dropwise with stirring. After 30 minutes an additional 1.1 mL hydrazine hydrate
was added. After 2 hours the reaction was treated with water and the yellow solution
was concentrated under vacuum until a slurry formed. The resulting solid product was

collected by vacuum filtration, washed with water, and dried under high vacuum
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was added twi ce). The cool ed reaction m xture was

filtered through celite and the filter cake was
woastedsnst h et hyl acetate. The filtrate was waemas2006/003654

with water, brine, dried over sodiumsulfate,

filtered, and evapor ated under vacuumto yield 5 lg
overnige tp [ytﬁélil 3;5 27 ag93% }mld) offiredunt asleffraiter drgstalaa’$l NMR

(P arvErernhseal SR otk GREN mptnaldee desiad pifsne S EF RS
shﬁ%%nébbﬂ\ﬁﬂﬂ CRELB I oVRElar fRATne/L a0k, 4VByt15’bs¥tﬁ@ Eesired

structure. LC/ M5 showed one peak with a nol ecul ar

[00215]of i Step@5P@piwptipn of 4+ 1-mettsil-1 H- pm1®)3 ﬁ)pjgldgne To 150
o SR Bl s gted 4 rgoogel- Do (5. Prgmple 3. Sep 1

ardl thy shletisiiesdledlingde ToxhigBvab hadedTﬂowly 1.64 g of a 60% suspension of
5 (1-net hyl -3-(pyridin-4-yl)-1H pyrazol -
oglivzn EYCH}FE’rlB gl pil.gféer@ap eyplyionsaaped. (12: raeitkye vz sigpdat

e
al%%lfﬁéﬁ%@ﬁ?%%ﬁ%%% (iRl AR iBEGC DS & R0 dimettylguifate
wad addlbdl. Thednixtlat ovas allawedito s@oxhwargewﬁmﬂlélﬁdempérhmm After 1

was, attached, to the reacti ssel and the, m xture

hqys dhediepqtioggnixfurg pigs raPoratedhading dacktgpwa reddiepartiioned
bé’t@'@éﬁt daARatdl X ioRs VoR Hléa!rﬁcfrﬁ% ddareama I&cfﬁﬂe' The 851 dBGite was

celite was sedvvl anol. The filtrate was
weshied svithrsatueated ngieouy setiumbicatbdriate, brisé, diried waer magnesium sulfate,

ti d b t t dj
e i R B o R FACE Bl PrOREl Shkpipacliow
soNasNRdcrntd Hla%ia[‘ﬁfaéifbﬂien 8y aPLARISY efher MidEhctade MR filtered
crude product as a white solid. "The aqueous | ayer was

thranghceliier and auomdttmry@tﬁdhzieoﬁéoﬂai of2. B84~ y1eﬁﬁ)spale yellow

cr %tgllé Ny gé; é Jéleﬂ M dL@ﬁCP w% c%r}sélasgen\lf\h%{haﬁﬁ 1e ésdrr%ﬁof the

destrbd sleuctere eLCMS’thSiﬁéﬂ mqaemshmda M hndilw@llé;‘ioﬂbf m/z 160.5 by
portlons of water, dissolved in a 1:1 m xture of
pasitEkiEHonet hane- net hanol , fi Itered, and the filtrate

[o?mit or at e?t g@d?f 2{1%8 rorﬁ@ﬂrﬁ%’tﬁaﬁ"’gﬁ éé&éz%%ig%ﬁlﬁ%dine:

eth cetaean r|e to a
Ty 'aed)ld)lom)bf 4p({l adethy- BE-pyramol -8/ petidihe 2198 dJVR PR, Htep 2) in 50

ol EROR GORE 1o WK R B RS SPBoB P H1S @Ry in 30
mE?:ﬁl&_rbf()_%nEﬁboutﬁ)Sq{mln?etﬂzlnol was ad(%ed_to hellp dissolution o_f ﬂ}e yellow

5- (1-(2-hydroxyet hyl) pyridin-4-yl-IH pyrazol -4-yl) -
preciBitait ihat foimedeAfter @heurexhﬁeeacuqmn@ﬁuwmnd&dO&ﬂl saturated
aql?lgglés%%%OOG 1%51)1‘ %ga%:e ankpdﬁ'uted Wlt[ﬁ-dlchﬁomethane. The dichloromethane
layer was washed with saturated aqueous sodium bicarbonate, brine, dried over
magnesium sulfate, filtered, and evaporated to yield the crude product as a yellow
semisolid. The crude material was slurried in ethyl acetate and filtered through celite.
The filtrate was evaporated to yield 4.18 g product as a yellow solid. 'H NMR (CDCls)
was consistent with the desired structure. LC/MS showed one peak with a M+1
molecular ion of m/z 240.5 by positive ESI.
[00217] Step 4: Preparation of 5-(1-methyl-3-(pyridin-4-y1)-1H-pyrazol-4-y)-
2,3-dihydroinden-1-one O-benzyl oxime: To (E)-1-(benzyloxyimino)-2,3-dihydro-1H-
inden-5-ylboronic acid (3.00 g; Example 2, Step 4) in 32 mL acetonitrile and 8.0 mL
water was added 4-(4-bromo-1-methyl-1 A-pyrazol-3-yl)pyridine (2.00 g; Example 3,
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110 [00219] Step 1: Preparation of
4- (4-brono-| H pyrazol -3-yl ) pyridine: To 4-(1H
woRo@asko13- yl ) pyridine (36.1 g; Exanple 3, StepCt)sRoiv6/003654
600 nL chloroformand 600 nL acetic acid, was added
20.4 g sodium acetate and the m xture was stirred for
Sfbp 139 lﬂ’he sohttioh Wigriegeypeansd b¥ fb&blﬂniguhtrogbwvhﬂ)utgh élite solution for

oql e n an_i.ce bath and tion of 12 br onm ne
Rl 80 e TaRatipE mRENT Wﬁ&igégwasam%c ofific 10 mL N,N-

B LTI o
wds theh oefoned Harehaurs (dbvas thei oedrswlof ﬁnﬂMnscadsmalﬂl poydloroed chealyst

weSgebled ot TSR Rt dora G Pk RERbroRER CE DR B g filter
ke GV RARS WRANRUEBX hEARE ST Mlﬁam%s%d tizlﬂﬁtfa%r bltu'ibe Gned

brine, dried over nagnesium sulfate and ?
owsrispdimggllfafs, ﬁbﬁrectmdpﬂvagorw@d updertiaduwn ti yle ds. 1 g crude product

d%’g?r}i{ éle gﬁl&r tnﬁae “_flag Pj:lrlﬁ'ﬁ ghi i ea{tcggt're y, e u%ngtvvr}fl ethyl acetate

ARiratshnetsbengkld) plddacedsuel ansvaifaes BENRID(C160P
‘ |elrd) %uﬁlﬁas)p |ctesso '3 1H NMR CDClB((g @Was

cww&%w@hﬂh@ﬂmsmé Strwtu@n%G(MS ﬁhwed encopeak athie 471enaolecular

(il d one peak wth a M+l nol ecul ar
idh o/%%%?2b§§é)§@ gsi%gﬁsulve ESI. [00220] Step 2:

[0B22Rfar at | St&g@f Prepalaatlon of 5-(1-Methyl- 3-pyr1?1n-4-yl 1H- pyrazol 4-yl)-2,3-
np rdin-4-y ol -1
dﬁ&éﬁ%@n #-enzoi%eole%q ﬁréyﬁ%%ﬁy 3@39}%%%%13 éﬂﬁmwlécyl)
& L} 7
2’\%a %ﬁ%ﬁggigggnl ‘f' c%étd; 2Berbyl bitinfe (2150 aé\l B[Eei ;@(éﬂ n@ﬁﬁ%@‘n‘ﬁ? methanol

cesrum car
was bdctedtﬁ)eﬁmpalladuml aydroxiflk €20% Dyl Welgﬂg onlwrlmms iand 63asl. 6M

C, Aft th {1
sl i Rvaronen-Blted helfaBorat e e o Gl and the
it R stlﬁ‘éﬁtaﬁﬁrﬁbleﬁhﬁm‘f)@ﬁf’ﬂjr@ €6k 2 RO TIRGEIALE nBXhuk&GhS

were washed with brine, dried over magnesi um sul fate,

fiktered éhre@gh ce&lﬁmamlﬂhp oelife sths prpshedewith ceggngl. (The didirate siag)

oSBTt et bl Wi B syagpeed agueous

sc&iﬁllin:! Cbﬁdaﬂﬁ)na(édmﬂ |&ﬂ1yl1 @Qfltﬁb Slil{@d‘ﬂlﬁ -acétate was washed with brine and
-5-(pyrid 1H pyrazgl - 1-yl) et hyl acet at e.

e‘LatEPst‘ﬁd%‘é@I 1t%°%¢fé§%mf5>éﬂ¢<t§‘5 a vélitsrsoliflt hhepadyepus layer was
eg}zi gd Hih ggg g{tmﬂé 6f§%ata%of3yrﬁ%% Sbiita 8 Wil evap A4 bhder

| ON
Vék:u(lm-tb rafiforst & {cljtioral 0445 gruale fiddpytrza a0k hite-solil) Blidhvhids were

cc;zrglelgecg b Ss%”% W‘&]‘n Xt unlr54;n§|pf)rt1qq_s ﬁ RUZIE dlpsohgﬂd)lglaﬂy] mixture of

dléﬁl%i@iﬁ&hﬁﬁ%étﬁ%&' ﬁﬁ’&@& and the ﬁltrate evaporated under vacuum. The
2- (4-brono-5- (pyridin-4-yl)-1H pyrazol - 1-yl) et hyl

Yy
regiclue awae tritOraggl with Etharhme&ltdancsdmd to)affond 008 rg(s ﬂr‘ﬁtmaldbbf

T MO NN SR T

LOTMBsBSwéd € péakasith 8IV-AI MoldcBlanesh Fane S5 4ayashsHRAEST.
vacuum and t he aqueous resi due was extracted tw ce

with ethyl acetate. The cBxdmople# ethyl acetate

§ ?(l.t ffﬁ&ﬁo{&&ﬁlﬁ%@ﬁgm\% W 1ﬁrﬂﬂ§zol qu?Q 30 RS % Ll oxime

rate, ITTITFE
110
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and evapor ated under vacuumto yield 0.54 g crude

product as a white solid. The crude nmaterial was
woeareystabl i zed fromethyl acetate to yield 0. BOT@SE®OH3654

yield) white solid in 2 crops. 1H NWR (CDCl3) was

consistent with 1 isomer of the desired product.

[ 00222] Step 4: Roeparation of

(E)-5-(1-(2- hydroxythyl -3-(pyridin-4-yl)-1H

pyrazol - 4-yl) -2, 3- d hy@r gy nden- 1- one O benzyl oxi ne:

To 2-(4-brorm-3-(py :

yl)-1H pyrazol - 1-yl ) et hanol"14.00 rrg; Exanple 4, step

3) in 7 nm acetonitril e\aln\§|'nL wat er, was added 136

ng

(E)-1- (benzyl oxyi m no)r\\+ 3- di hydro-1 Hinden-5-yl boroni
c acid (product of Exanple 2, Step 4), and 155 ng
pot assi um carbonate. The nmildfre was purged with

ogen E e s
mﬂéﬁlakl s( FP&hgl%y)&ﬁospﬁP‘l é4 br(fnflo cliHuI?Pfr 6301 ¥1§fyndme' TO +-(H
}&Qﬁﬂ@—yﬂﬁyﬁd[ﬂe)@ ere; mambbaﬁ @ﬂepﬁl) i (EOOZmIAéhlerofdmhmﬂ 600 mL
the reaction mxture was filtered through celit

acefif aeifl, sk addadsietic MdHMACRIRTe add SR fredee! Sur
ﬁ%@ﬁf gér?e%us l’!ﬁl@%% WRG W thelN&olediSth AH $eeBash M é §dl§l‘ijotpc‘ff 12 mL

romatography, eutlng Wth a mxture of X
blﬁ»ﬁﬂﬁﬁhﬂ-ﬂ@ﬁﬁh aogic deol whs aitddd byer a3 MBOss ymﬂcbl)A m@gu@p formed

te solid., . 1H ~NWVR was con th
i Bt o A & BoVer e FERBUBHTBHE PosRrd Niths
ord'ﬂ?%tﬁﬁiél Ak Haﬁﬁe@fwdﬁ A488udh B)rpasd to pie 4EBhe layers were
00223] Step 5: Preparation of

s@a(aled@dhklda@wye& layén) was qxynarigi with- dichlorgnisphage oThe combined

dl(cggé %n%t&s dlxﬂégtlrsm n%?vﬁ%ejivsg %ét:@{rghen]biine ried over magnesium

sulfake &izh%?n@cm a ﬁhyé gel %.lu?g' dihb ﬁIgQNM@iBh&d oith dRHieomethane and
oxi ne : t ep in 5 nL mit hano )
pmdgctawé‘éut%wuh@mm y?léﬁt@é ﬁné thea aalcﬂ mipTefsiy] gegtgie/methanol.

aI | a | I %

R
ccyr%‘i@@it waihdh thiiemekis mikerevas tist desired staIcﬁaa‘dL(é/MS showed one peak

tenperaturefor 1 _hour emx was filtered

thradVigh malequlag iog ﬂ%m%eﬁq?e 30\/8%31“)5;5% wi t h met hanol ,

t he t 0fF. 1-1-yDethyl
03) L S e S i S B0
ac'maiet: @n C‘b(ﬁ-bﬁtﬁdlﬂ@&azoiréqdhpymlje {(h&o g,el?gxmlée ﬂa%tep 1)in 7 mL

NS P e RS STAEEDS MRl of g 2 gromociny

abe?RL0 Tﬁe%gﬂtlnfius?eﬂ%ﬂ Ras@irted at $M°@Wﬂémﬁﬂd\&actlon mixture

consistent w he desired structure 110. LC/ M5
wah dileigd vt \p@atkamk axtragtedmithropartionsef atlsr agetatgy Fheapmbined

itive

@&k gcefaﬁ? %)étﬁc vHerﬁ V\{/qs? r&\';wgl)} r%prde dr12d ovexi rﬁe%ri/ersgyofulfjte 1)1tered
and Svapoliysll 10iyisle n-6D- gD(l‘BO%(ylﬂEl) ibﬂﬂucﬁa’% aAWe1136061. (l)HéNNIR (CDCl3)

PCT/ U82006/ 03654 HO N N il
was consistent with a 9:1 isomer ratio of the de51red structure and the regioisomer 2-(4-
bromo-5-(pyridin-4-yl)-1H-pyrazol-1-yl)ethyl acetate. LC/MS showed two close peaks,
each with a M+1 molecular ion of m/z 312.2 by positive ESL
[00221] Step 3: Preparation of 2-(4-bromo-3-(pyridin-4-yl)-1H-pyrazol-1-
yl)ethanol: To a 9:1 isomer mixture of 2-(4-bromo-3-(pyridin-4-yl)-1H-pyrazol-1-
yl)ethyl acetate and regioisomer 2-(4-bromo-5-(pyridin-4-yl)-1 H-pyrazol-1-yl)ethyl
acetate (0.69 g; Example 4, Step 1) in 20 mL methanol was added 5 mL water and 3 mL
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N 105 [002241 Step 1: Preparation of benzyl
4- (4-brono- 3-(pyridin-4-yl)-1H pyrazol -1 -
wol2y@wigsensdi ne- 1- car boxyl ate: To PCT/US2006/003654
4- (4-brono- | H pyrazol -3-yl)-pyridine (1.00 g; Exanple
4, Ste]@é% in 13 nL N, N-di net hyl f or mam de was added
2M sogiug kesslsoxics. Atar @ mainutes e TeREIPnARIB PR B@S canoppirgfed under

O AuBURSEI A JURCLETAL I FYSREDS, 10 WaSined
ethﬁaibadteaetxtrﬁ&s Greroowadhiet g’hth briitee dibabb e nagaesiimsulfite; filtered,
was diluted with water

t ted th 2 {
angevapergied é;eé%rataeuun‘rﬁw@f%% )g(&refdgtpg%g% R RhY %&14 fihe crude
m&@gglrwasqreb QE& ggmoé’tﬁﬂ acBBE1E %Iﬁél&'b %’9|gf gb% y1Eld Wr’ﬁt@ dolid in

eva or r vacuumto yi el
2 pﬁopddbﬁNl\/%(Cﬂ)@b) was emsistnt mtﬁﬂesmnemtd‘ thead@meé Ipm(hlst

ORI o oboRre HeGVEE AL ST hy ¢ Eator ey By o R4 3D-L

phidu k/gﬂ? 10 80 ity drbiideii18H) O-bRERIYEImASTR m@mm@ridln-4-
IH N ¥vvas consistent with a 15:1 m xture of
yii H-psdemlfleyi)@hmt(moengr‘xbcan@é@ %i staprdrin EZéhTz ycetomtrlle and 3 mL

T TR ——

aci@ GltodMck Bf Bxdvigle @S@? Ulzae{ndl 1889 m@ﬁotﬁdsﬁuﬂé&lrbandw The mixture was
positive ESI. [00225 Preparation

pwregd with ajtrogen erd phoyt Ya rnzg/{)egﬁlzﬂsGﬁlﬂlaﬁmynhfepbmﬁm}l@dlum(O) catalyst
%'s_ dcfégj[“ﬁl rﬁé!t@:)egzwa(s%\égt gaPS(fl"d lAftelr 1 hou['r tPe rea.ﬁ;tlorbmlx e was

Pyrazo I ne- - car box enzy

ﬁﬂeréd tHoediceBite, pher filehr alde whs)hea lvhﬁyeﬂa;zlcalcetateyhﬁdoﬁmrate emaperated
-car boxyhhat e.(0.32

urgf@é{vmum 8 e enguiﬁgleg %gp\ﬁ[ggor%\aggggfﬁgp gli%mg VYI% a mixture of
34 EALANY Wbl o St Oy (B RN pRILOA P AT

pare step 4) and O.
NMR)Q@B%) svas coansixderd tvath b demedcstrucmrerrLﬂ/MSeshwsd poe peds with
trogen

h d .
%tlrlﬁaeg’(d? ﬁoﬁﬁzqﬁyﬁ%ggﬁﬂy@é’flﬁ%{? ESki un(0) catal yst was
[oddosd. Thep rSQPPeﬁohfbﬁpoi(tjl{ll%211!19&0&%&%’1)&093%&1@-@ - lH-pyrazol-

hours filtered through celite filter cake

4-9Bs2, Mislneidolwietml-@uepmq 11(1 eTo TRESH(11(2-hatwxwetlyl)-3-(Oyridin-4-
SRR At S D S BT SR Xl

Sephylin 86a1 ﬁ%ﬁ&anél%@fafdﬁédhﬁ BGN h&&%%mne la@i)d apt @Bowts Bg
a colorless oil. 1H NWR ( 13) was consistent wth

palhdive by drexids (EQ%tburv@elgh_t@nwgr@nMe bydragepEled haltagnavas

T IO e T

hﬁ[r?—‘l’ﬁé AlitteR vds ﬁltered through celite, the celite was washed with methanol, and
5-{111 pi peridin-4-yl)- 3pyr|d|n4yl 1H pyrazol - 4-
the|f) trztegreaﬁeﬁwm el hamow ©F satpyatediaggeous§o E}nB‘@ﬁfi’Wate The

ﬁf’ﬁral% w&&fén%gﬂé&fe@ﬁde?hgwaﬁ;ﬂr tgg o%‘@'{ e; gp!' a5 gnyi:hroTatography,
chutiag bavky 1@ Emixture of dlchloromethane-methanol to yield 13.2 mg (53% yield)
of a white solid. "H NMR (CDCl;) was consistent with the desired structure 110.

LC/MS showed one peak with a M+1 molecular ion of m/z 335.4 by positive ESIL.
Example 5
5-(1-(piperidin-4-yl)-3-pyridin-4-yl-1H-pyrazol-4-yl)-2.3-dihydroinden-1-one oxime
105
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(0.35 g; Exanple 5, Step 2) in 10 nL net hanol was
added 390 pL 6M hydrochloric acid and 40ng pal | adi um
woydrepgide (20% by wei ght on carbon). A hydr ogearfuskdoemdo3es4
bal |l oon was attached to the reaction vessel and the
m xture was stirred at anbient tenperature for 1.5
hours. The m xtuH®was filtered through celite and the
celite was washed wilfh pethanol. The filtrate was
concentrated under and the residue was
di ssolved in 10 nmi\dishlar omet hane and 10 niL
nmet hanol , treated with 1. 64~ g\of/MPygarbonate resin
(2.86 mol / g Ioading).ﬁg\ D=5y holr s iltered and
evapor ated under vacuum The crude product was
purified by triturati dghuth dichl oronethane to yield
0.1492 g (68%yield) of a white solid. 1H NVR (d4
MeOH) was consistent with t H85desired structure 105.

T i e R T
ylpyipéritiine-2-catbox glatey rTa |4n(44bryinol-llﬂ-pyraaz]e3—ylb -psiriding, -0 dyy

dr ol n%eg pébonﬁ} m 1met1';%rrl?|1arl}|1'_ge was acmegd 18 g[ ge%lzu%z ]
' ca@b&ﬁt@dxﬂ@exﬁd&ﬁ%‘iéedl @6 ﬁﬂh-)brérﬁbWZ%ﬁﬁéndme The resulting

yl)nicotinonitril
suspgnsidywascsticted gy arabmht 8mpkiatyyy fordi Orteln(uE(S @hengheatedatpb 8C

oA e Rl Ry A s P el i

pAibRY ofZhyTlabethte STEL B @efteChAOkNALE WithPfbl biih€ MRS over
added. The m xture was heated at 80 C overni ght’. The

magnssen P, ifibiaredi sad svaporatedainder eaguwintth yigdd 848 gratude product

as aec:qlfégjkéfg g]és % 3@@3?%% 0%1 Gk g)gr %d ngﬁjr% aftdrgl‘réﬂq%t él%ﬂlﬁ_lwnh a
9: Bﬂmn(xﬁB@bB )hcmomémsme%th;ﬂlt acmatehmteﬁﬁn@l&s iaffoel 6.86 lg((ml%efleld)
MS showed U oeak with a Mt npl ecular ion of
e

Pfg gctgs grolopiesstqil, e FENMR f@@%w&ss@ﬁlszem Priln b 2l |n&iﬁwé‘? 5 the
de!sﬁ%d ?tn(éﬂ’ur(e %né RGNS R BN A 42 3rd b SN Rtk ey 1) -1 Hopyrazol-1-

I nden- 5-
ylﬁlpqr;dmeﬂnanboyyl)atelHCﬂyISahOWedl two penksatach ovithtar MHé :mdlecular ion

(4 3.
0 (IB& A’i%?%%?f“"lﬁ—ﬂpyr azol -1-yl)nicotinonitrile (0.26
[0\?\2%%;( avn\gggt{?lﬁQ BieBRrafdidn b (EPbéHzyl ££1 Robdnz{lo’yiiHo 2, Fldihydro-
1 Hgyden=Y- MZ@WQWWM)H py@zeﬂrhyt)pmenaumddmb@fym To benzyl

8 6/ OO
RO SO0 0958 SN I0  00 2 a
5, B 1)ri@d0tmh 0 Acdtdnitrilé an&\@&lmwa@eeba%a&bdm.g 19gen)-pnd 46
(bgr?zyloxyimino)-Z,?;-dihydro—1H—inden—5-y1boronic acid (prepared as described in

example 2, step 4) and 0.30 g potassium carbonate. The reaction mixture was purged
with nitrogen and 84 mg tetrakis(triphenyphosphine)palladium(0) catalyst was added.
The reaction mixture heated to 80 °C for 2 hours, filtered through celite, and the filter
cake was washed with acetonitrile. The filtrate was evaporated under vacuum to yield
crude product. The residue was purified by chromatography, eluting with ethyl acetate
to afford 0.36 g (83% yield) product as a colorless oil. 'H NMR (CDCl;) was consistent
with the desired structure. LC/MS showed one peak with a M+1 molecular ion of m/z
598.3 by positive ESI.
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tetraki s(tri phenyphosphi ne) pal I adi un{0) catal yst was

added. The reaction m xture was heated to 80 C for
wa.2806lv8urs, filtered through celite, the filtePCTalse006/003654

was washed with acetonitrile. The filtrate was

evaporated to yield crude product, which was purified
[00326]c hr on®itep 31 Pyebyratiet of 5-0D-(piptdidia-41¢)-B-pyiridinsd &/1-aH-pyrazol-4-

BBl s
dlﬁgd]% L aErIHen L ;‘;151 5. I\%{iﬁdﬂ%&l‘) [Y-FYLAAL Y &ﬁ?lg&%i&{@ ] %Wlate

nmol ecul ar™ 1 on of
(Opﬁisg tExumpES SteEIDDZﬁQ:D ndt amt}&nopwespatchﬂ 1300 pdif6M hydrochlorlc acid

(5-(am nonet hyl ) pyri di n,2-yl) - ridi
4<0m faalzlm hydrgxile éf(}? By g YR garpoR o%hycaszg%ﬁﬁadrbaﬂoon
(ﬁt'o(tﬂe fedcti ion, vesseg] d ‘31 mlxture w s st1 ambient temperature
enzy oxyl m no aﬂ ro ?s
fo81 (Sphaurd iThe mwtlu)e Whb ﬁ};wrad tﬂrelhgh gdlf;mziamﬁhe ndrte twais iveshed with

migaal- Bhe AR et inde R Gt ap g Fgiys VR disgpived in

1d‘ﬂlﬂrcﬁ&ﬂ31%n{ea%%é B}d W nfihneAnSIREBABd with 1.64 g of MP-carbonate resin
(2% rogen-filled ball oon was attached to the reaction

evlol/a hepding for 0c§ bparsiiléered amd exdporatedaumsieryacuum. The crude

o APRSTASHBRRd B yghels S D R e o e

oﬂnemwgdhd THNTAR (d; MO Mpas Qs Rt aﬁmdhw&aed m@awm 105.
and the residue was dissolved in 10 nL netha
LeMasherved ene prabyvith e lmelgeerian ef mégd 4 Pz peetlve ESL
mol / g | oadi ng) for 20 mﬁa‘%& |Itered and
evapor at ed .under vacuum rude product was
Sgr(bf(amihometiolypynidino2Hy By yridih i vIRH piytdro 44yl 2. B+déhyafroinden-
50: 10: 1 di chl or onet hane- net hano 7Iri ethylam ne to
yleld0088g(71%y|eI§¥—%P—’§3§ed4—te solid. 1H NMWMR
(dé6 DVBO) was ﬁ@ﬂ&lstent with the desired structure
117. LC/ MS showedyone peak with a M+l nol ecul ar ion
of - mz 397.3 by @ ve ESI. Exanple 7 5-(2-
(pyridin-4-yl)py I 5a|pr|md|n3 yl) -2, 3-di hyd
roi nden- 1- one oxi ne | N NN 124 [ 00230]
Step 1: Preparation of
3-0x0-3-(pyridin-4-yl ¥ op’é\neni trile: To 20.00 ¢
nmet hyl isonicotinatg_ig 290 nL dry tol uene, was added
a solution of 50 nL 4.37M 86 WD 2006/ 084015
PCT/ US2006/ 003654 sodi um ndfifioxi de i n net hanol ,
[Ofﬂgi({]owed ?%p%gPreparatlgr(l: g% 8 Q4 tbrrolrllg 3- (E‘?freldlrnef i) I? gyrazol 1-

ure
yDnicotinonitrile: To 4-(4-bromo-1H-pyrazol-3-yl)-pyridine (200 mg; Example 4, Step

1) in 5 mL DMF was added slowly 0.043 g of a 60% suspension of sodium hydride in

mineral oil. After 20 minutes 0.124 g 6-chloronicotinonitrile was added. The mixture

was heated at 80 °C overnight. The cooled reaction mixture was diluted with water and
resulting solid was collected by vacuum filtration to yield 0.26 g (89% yield) product as
a tan solid. 'H NMR (CDCl3) was consistent with the desired structure. LC/MS showed
one peak with a M+1 molecular ion of m/z 328.5 by positive ESI.

[00228] Step 2: Preparation of (£)-6-(4-(1-(benzyloxyimino)-2,3-dihydro-1H-
inden-5-yl) 3-(pyridin-4-yl)-1H-pyrazol-1-yl)nicotinonitrile: To 6-(4-bromo-3-
(pyridin-4-~yl)-1H-pyrazol-1-yl)nicotinonitrile (0.26 g; Example 6, step 1) in 16 mL
acetonitrile and 4 mL water was added (E)-1-(benzyloxyimino)-2,3-dihydro-1H-inden-
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was refluxed for 16 hours and concentrated to dryness.
The solids were then taken up in a mninmal anount of
woaverosand the pH adjusted to pH 5-6 wi th concearnated003654
hydrochloric acid. The m xture was diluted with water
and extracted with a m xture of 1:10 isopropyl
5-gltoodiit add (hBocpRRithpin@, StEpet) and 8138 @ Ertdssimat carboriagd The

over sodi um sul f ate, f| ltere nd evaporated to
regetiqmmEige yvas pyEasdWignitroger 4 Atéﬁ‘h% 1H NMVR (d6 DVSO)

teﬂ@ﬁs?@#&bﬁ&%ﬁcﬁ 5)% %41&%((53%3{21'1 | @w§§ BAEIUITRe ré@tﬁﬂ MREre was

by positive Al
he{aﬁdﬁsfipﬁélrﬁoc 1;5rlmmss; figtexed dhmooglh ceplﬁmth@ﬁltcmakaws washed with

a@? ei ﬁ% rﬁi&e&ﬁ: %gglﬁdﬁﬁtﬁ(gfﬂ 1§1d§:5:§ Ao \ W}g&% was purified by
cﬁoﬁaﬁ Hh§: Aot \thH RA0SNInbthle®f Gﬁ}hf&oﬁeth@f@ﬁﬁﬂﬁnal to afford

g/ suspen in 230 nL ethanol was added 2.92 nL
0 W @r(éé or}@eld)m@dmtm amelerysilowieotids & N3 (PE L ma@s consistent with

BT O RO o BB B LRV BP0 68 .2
bypddt@noESI. n di chl oronet hane to yield 0.80 g (21%

ed product as a |i el l ow solid
[d&@iﬂrml ecdiens: Pmawlonpﬁiéﬁéamwmmmdmﬁ%vl) 3-pyr1d1n—4-

yoE g 9525 RRahA Rel bxdme 117: To (B)-G((1-
(Hopyylboaiminb)y,3-<iby HcpY Handn- 3 y8rS-(rri6-59 1)t Hiymmpl-b- 7,
SIoMiE iRt 05.4 G AP G110k gt vvas adcled 205 L. 6M

P SRARRIGR St Y it e F06 B Sl iR, &
hyﬂxyglﬁﬁﬁlledl'ﬂﬂﬂlobﬂ stad uttadhel emthepeddtion @esseh:trrdethe chiginrOwasstirred
ot e ¢ Per it SOE CRHES The ot s o Tt L v olie brethe
C@thé wa% MGed vm%emaﬁa' frﬁé BRI waY BRREATAEH {nqae@fvgafuﬁl( and the

(81% vyield) product as a tan solid. 1H
rd@IvBe))wawdssoiwds instemi méthimd] Heeatkslswitle dl. 08t afd¥iDrcarbol®e resm .

RO B dine TOL S Hited, A8l o ibricda Bad9ShhInY S crude
a6 16_“1!éhiib ‘éhfbrﬁ‘até( thpbAY, 8ERiInG bwhithda m@;lt@ﬁerdfrsoellonp To
2-(pyri pyrazo 5-a] pyri mdine (0.30 in

dighl mmethmeome%@mhm@ymww@m & (5 Aol E Smvieg solid

TSl SO AR B P b 14 G showed o

pehkohitlos Bt Ihaleeular ivasoTes/z\ 307 B bhPssae@3ls pot assi um
carbonate, dried over sodiumsulfate, filtered, and
evaporated to afford 386 E§amplg yiel d) product as a
538 5N difla- Wﬁi{}%ﬁg Sacd%md?i? h ex’:w b al4ihPhofled™ Zorf Okirfle 124
Dy positrve APCI. [U0Z34] Step 50 Preparatron of
5-(2-(pyridin-4- y—H())erazoI o[ 1. 5 a] pyrimdin-3-yl)-
2, 3-di hydr oi nden-1-oge O-nethyl oxinme: To
3- br ono- 2-(pyridin-4 pyxazol o[ | . 5- a] pyri m di ne

(0.150 g; Exanple 7, andN=
(E) -1 - (et hoxyi m no) -Z, 3xd :% i nden- 5-yl boroni c
acid (0.224 q; Exanple 1, St N 5.5 nL

=N

1, 2- di mret hoxyet hane, 87

124
[00230] Step 1: Preparation of 3-ox0-3-(pyridin-4-yl)propanenitrile: To 20.00 g

methyl isonicotinate in 290 mL dry toluene, was added a solution of 50 mL 4.37M
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WD 2006/ 084015 PCT/ US2006/ 003654 was added 0. 167 nL
triethylam ne and 27 ny
wa2006/084E6 di phenyl phosphi no) ferrocene pal | adi BOT(US2)06/003654
chl oride catal yst. The m xture was heated at 60 C for
6 hours, . di.l uted t.h ethyl ate shed, w t
sodaug gl&ﬂ’@emg ip el ﬁ?@ﬂ&gﬁa@f ol RS S e Mixtuce
fl%éﬂ , fof HS h66:89nd @&Q;eﬁffﬁ@@ f@&@ﬁests 01“1Yé éﬂh@? %ré@l)eﬁ 2% up in
y| e

product as a yellow solid
a mﬂnmakathwaatdr laad despH adjusted tecnld 6e6 WHE camrewireted Mkl

hyg@gﬂ: lcaa{g}cieg'gp mix & Bps gﬂl%eé) &mﬁ%e{térl ah eéﬁacted Lv 9235ixture of

1:90 (s%pfo%iﬂ Al%ﬁb‘l ﬁl&ﬂa@mreﬁﬁﬁé offle Srpahip¥kiradtdlificBodr sodium sulfate,
dr oi nden- 1- one:

ﬁl&re@ apéyvamatechtwmléﬁ Qg @ms{ugt s-2adasky foam. JHNMIR, (d6. DMSO) was

di h 0- methwl
cogsis n ‘5\'1 deélr n{gtgll ggg nlglg shg%lacfarg gﬁvgl %%%cﬁ{ar %acff%& 1452 by
pd&ﬁWeQ@@IC(httﬁos@ﬁelﬁ’c praskukdehemiixdl isrezation tresaspebtiomel® C

for hours. The cool ed reacti on _m xture s di, | ut

[W%H et hy¥tendePeparation ehedpxhdierd 10y -HARweEsok3 paing f‘b [roX0-
Rl?llp at}@&) (?ﬂahg‘xﬂtrﬁggg 47@ g, skt %g Eﬁslptefde%qn 2801 ethanol

por at prooduct [ ow br own
wssaaiddréd 2PaisL ﬂmdﬂmml Thmnctanerreﬁﬂcedrfow hmrs tand foncehigated to
urlf ation. 0023 7: Pre |on
?sg ( §9 Fesiius. fl ¥8 ategr I\X{Jl{hsa %}pscure of 10%

m%ﬁh?n&i'lﬁ‘ Ylﬂ:hfﬁr&ﬁ@fhaﬁe RNEel@0 mgléz’fl fERi) ploduct as a hght yellow solid.
(pyridin-4-yl)pyrazol o prlm

s)hoﬁf,e@aMﬁymodﬂcn&emmean/e 1(6@ mwcﬁltl\@«%\]i‘@ e 7 step

[(ﬁ%#]ochl o$‘i Bé: g??g’g’%lgoﬁ °ﬁ§ dde 15%?3]9?’%%3 %B%mm §1CﬁlllJer'eTo >
(88in-N9BL R U SfraR-TarhBik (8 SO%UEﬁamﬂ'IBG sep|2th B ad! éthamol was

m xture was diluted with et acetate, washed with

adﬂ@dfoOal@amgc plderides iOuith bk mwmlféﬁhmw@é Tehml copernigsred
# &ﬁ&?c a l"l‘h%rrﬁ%’turg %S T 8 &‘&t leﬁio&r cob! cf%b gnc%dﬁé@ntrated to
oduc y

e cru mat er purl T
digheparTat irssidietthlten ﬁ}ﬁiylefoncd’mmfmtangnanhm hydkadide) gilwietl twith water,

mxture of. _10% net hanal in_di chl oropet han af f
anchexiigeisd svthc maduse ot smemancifpe Qe %f\‘?éé)‘ 46 over

1
SRR Bk s Soghm A by i
NER (l(ibd RMSOBwRatonsEent Astathe Besited striuctu®0 MY Fhowesdi aMh

o man nt B: Raf tein may be assessed in
29 AN R A

rati on of radi ol abel |l ed

d@b@ﬂphat estep 4 9%16%? 3M&\<E’mlslzn@§ﬁdm@@§byra@ousnoym

physi ol ogi ¢” substrate of B- , according

a]@@ﬁnmimw@e Zfyridm- 40@)/pmzel¢®1 5@ém>a4r91¢dir@a(pl3;0 gaem Ly&al
n reco nt B- Raf ote obt .ai ne y
IR 61 B AgiR et olbaet Srh 1 R BB A porpform. After
1 345R, B ffickta6aphiaRad) thdReHR WidsUlutxpitie 8 hRRomethane,
vector. To ensure that all substrate phosphoryl ation
waghedwithyl (% eque@uRgbtassium carbonate, dried over sodium sulfate, filtered, and
- evaporated to afford 386 mg (92% yield) product as a tan solid. MS showed a M+1
molecular ion of m/z 277.4 by positive APCI.
[00234] Step 5: Preparation of 5-(2-(pyridin-4-yl)pyrazolo[1.5-a]pyrimidin-3-yl)-
2,3-dihydroinden-1-one O-methyl oxime: To 3-bromo-2-(pyridin-4-yl)pyrazolo[1.5-
alpyrimidine (0.150 g; Example 7, step 4) and (£)-1-(methoxyimino)-2,3-dihydro-1H-
inden-5-ylboronic acid (0.224 g; Example 1, Step 5) in 5.5 mL 1,2-dimethoxyethane,
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activity, a catalytically inactive formof MEK was

utilized. This proteinis purified from 88 WO
waQee/e84815 PCT/ US2006/ 003654 bacteri al cel | 8CT/US2006/003654

expression nutant inactive MEK as a fusion protein

wi th glutathione-S- transferase (GST-kdVEK). [00238]
wiadwidad 0i167 il trivthiaminerand 27 W& O -bis(diphengtithosihiiyferwmsne

pe e s e h Th L et o bBreds o aghows, dituted

wiR ity £dtatd lda t\%@ﬁ‘edﬁﬁ'l 16%@1&390&5 iﬁﬁﬁﬁlﬂ'@aﬁdﬂa&s dried 1 over

contalned 25 mV Pi pes,
oNiy@h gylfae, filterrd, gil@/c\eapoplmlstp Iyiglé 94 HQD(AVipiel madhm%a,s agyellow

%@EW (PR o R VD AR R S hEed pe

- mdlecdldr foniof ntz §96.L¥y pdsive PIP@Ie (Corning). Prior to the
assay, the B-Raf and FSBA- MEK were preincubated

[‘M’%@ﬁit her $tap &sBeepagtion ef S42-(ayrBlin-¢ad)pyrazetol B6-aimyramigin-3-y1)-

23 by ARESH YOI LBk PN Bog PSR AL P55

dlﬁsadhbm&bmg drf&@-&fhtml utiree ((TwmtEx@ﬁl,pld NeStesSpiv 1.3 mL dloxane
m xtures were gquenched by, addj tion of 200 L. of

waggdded h & LM hydrochione améﬁmg the gpdysg wasdealed F%loolc? Bors
hcglé%] Ehﬁ% R4 Qeaﬁéﬁ%ﬂflgﬁlréﬁgr pﬁxé{c@@%@ I,%ﬁlgd B fe, washed with 10%

aduebusatasssiecarbdfae drisé av ¢rrsgdivhesibfate, Gitbered, artleevapartated to

3 of o-Safe ||l (Resea Product s | nter.national
yeﬁ TS PERGog Ao talloN Do Blid iy AAte oL CagiiPg o W Rolt
]Ehﬁicﬁh&@s t op-seal ed and counted in a Topcount NXT
(Packard nple 9 In vitro B-Raf Assay [00239] The
[Oaas«i]v. ty Step ﬂeEtep@nattpm uﬁﬂ*ﬁ%(lﬁdrdm%aé)nyaazaml Sipaimidin-3-yl)-

2 B o8 BeiBniaf ot SHer G TR YRR iR Al midine5-
yIRosANih f/@f@ﬁﬂeﬂun@d So .050; ERAAL 12 3149 ) antls\Wo, @%@@M&ddad

as fol 00240] The ki nase enzyne, fl uorescent

16 n‘@dwdr%ﬁlﬁnan@/hydradﬁen@mﬂ@e}ﬂ mIﬁp . n@fghqree;ltlmmdmmws
it RS RS @@ef Cinal R A8 R St AR writhysti) agetate.

widhell &¥ith 9B B@sﬁtﬁrﬁ@&&&ﬁﬁ@tdriddgﬁr@ﬂsd&um sulfate, filtered, and
significantly (>5 3 enzyne bound and in the presence

egpOrtesl fp pield ewﬂe eEfush{hacrugs ma(t@q@ was giified by prspekssive thin-
LR b B SN pel T DA e

af[fc&ﬂfﬂ@ Zh}% ?’ﬂmﬂua@ﬁ @&m ﬁcgidl dH NMR{dg MS@hwne?nsiBtent with the
preferably eater than o.1 Kf, T ..
ddsi5rd BOTEPOIIIR A0S FRGH 1&445%@@%@ 19%@31%%%? Py positive

epend on the |nstrurrent ation used, and the
'uorescent and physi cochem cal properties. The
concentration used nust bExdwopker8 t han t he

concentration of Ki ”@_ﬁ%f?&%%"sgayﬁr%gocol

[00237] Activity of human recombinant B-Raf protein may be assessed in vitro
by assay of the incorporation of radiolabelled phosphate to recombinant MAP kinase
(MEK), a known physiologic substrate of B-Raf, according to US 2004/127496 and WO
03/022840. Catalytically active human recombinant B-Raf protein is obtained by
purification from sf9 insect cells infected with a human B-Raf recombinant baculovirus
expression vector. To ensure that all substrate phosphorylation resulted from B-Raf

activity, a catalytically inactive form of MEK was utilized. This protein is purified from
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preferably |l ess than half the kinase enzyne

concentration. A typical protocol is: 1. Al conpounds
wdizemogyas i n Buffer of conparison 50 mM HEPESPCT/US2006/003654

phar maceutical 7.5, 1 mM CHAPS, 10 nM MgCl2. 89 WO

2006/ 084015 PCT/ US2006/ 003654 2. B-Raf Enzyne
bavtamiaberlls@ipression mubdnB inafliveoMEKc ad fusioggmatein with glutathione-S-

concent i.on: 5 nM 4. Test conpound concentration:
trgs r?ﬁﬂ(Engj'lﬁﬁgEﬁ%nponents incubg?ed in 10 [LL final
[00958178 | NThedetiRy ARMbHNARE B 60DB GHil-1dHatd BIRAffveas Rhidheted by
until equilibriumreached (about 3 to 30 Q?U;\ﬁ)@ 6.
mBhsuoing $heeincapaniisn bf mdiolatelad hpsplite Ao pstPATBGRWASBA-
- K. =.di.ssoci ation_constant for.inhibitor bipding; Kf =
mQifed SY i Wan Mo A0 Hotsspl biBEs Ent e an i ngs P
73he0d hNPKesCRNhM Maand sTHRM [PSivcetdiPEaphale 100:M Na Vanadate, 4
f1uorescei n_-tgg)eﬁg%e. a{[{\goz 3] Alternative assa{\j/'@l
ubbATP: FWnCidy- BRIRAP, t adFFBAMER tnd 2Qnivk Y 60CEeludl-lgngth B-Raf.
T-KAMEK, 10.M ATP d~2 C P . .
ISRl TRk A 22 C I TGRS BB CHMREE Priof i the
asdhyTehd B [ Fedflaph PRBAESMBIO Wedd feitguisasiogatiemaisy buffer at 1.5x (20

approprlatez in a total reaction volunme of 30 L. . .
uRe430 nbhandat.& iMcesrectivelyk fop §5 minwes, ond the assavewasinifiated by

tHe 261 iioﬁ % 1b gty%?l@dg\q ﬂ?ﬁ&%@gg i 6ol chﬁbaftioﬂa{élg assay

concentrati reaction Is SpOtf.
iguRs vephgspbbakby the additipapE20@pH of26%dFCAdthe Bidté was ngxed on

four washes jn ice cold. 10%irichl oroacetic_aci.d,..0. 5%
2 ot shakst dormly la}n%%ﬁp@?fgtha PEP trwa%‘fqpaae%ml  Petign-Elmer &/

U oneof. o i o - f D o plate, 32
T Sl L ML Ao o
nhatfBio-Syfed] (Rowpob Rasivats [Refnatiohild seintilativnycoakteid weee added to

e e Pl SESRSEANE S ES MR o BB tRthara
268: 318-329, and AACR neeE'kgﬁtpNegv Ol eans 1998 Post er

3793. Exanple 10 Neuroprotection in vitro assay
[ 00245] The neur opr ot ebtiifre BoRafodsseVes of B- Raf

It ' : fol ) . o
A Lo B ST e 0D B
g RIdiengided byThe RIOMAL 74960, NHre00dbleGnA0irdpy kindse/Minding

03/ 022840 as foll ows. %00244% Organ é%fi c. gul tures
agsepAcedmg tPM-@f?%)&( 1§t7_ 9% a1 &O%gg a&tfgﬁowﬁeur onal
[(gggpl cult %@?'{%E_%jeﬂz?@\é', MQoERLR Bl 28 ¥IBRB8 ‘éoﬂéelﬂﬁgﬁ@h of

vati on e majority of glial-neurona
tdshtamnpint arsinanshtetetopethed to céacbuhermpdynaniceiqnilibiinmditidar

conditions such that in the absence of test compound the fluorescent ligand is

significantly (>50%) enzyme bound and in the presence of a sufficient concentration
(>10 x Ki) of a potent inhibitor the anisotropy of the unbound fluorescent ligand is
measurably different from the bound value.
[00241] The concentration of kinase enzyme is preferably greater than or equal to
1 x K. The concentration of fluorescent ligand required will depend on the
instrumentation used, and the fluorescent and physicochemical properties. The
concentration used must be lower than the concentration of kinase enzyme, and
preferably less than half the kinase enzyme concentration. A typical protocol is:

1. All compounds dissolved in Buffer of comparison 50 mM HEPES,
pharmaceutical 7.5, 1 mM CHAPS, 10 mM MgCl..
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cul tured hi ppocanpal slices, so facilitating
i nvestigation of the patterns of death anong

wdizbdomssmng cel |l types in a nodel that resenbl eBCTS2006/003654
vivo situation. These cultures allow the study of
del ayed cel | ul ar damage and death 24 hours, or nore,
post2|Bd&ﬁﬂhaumﬁmammnnaugs§s§dnent of the consequences

ng-term Itertlon cul.tyre conditions. A
nunb 91“81‘63?3’2 ‘g?(?ngg 5\98 bjéﬁ’g\/ﬁted del ayed neur onal
danageTid ¢ B%Bm&&&%n‘osw\t@)%@%/ 084015

PCT/ US2006/ 003654 or ganot ypi ¢ cultures of the

hi ppﬁc@nplpsnéﬂmnmubated in H] L fisalnalteme {1 DHAHEAS43y468 black
et al

) Brain, Res . Sever al
‘Fr8§‘§‘°egla@f“11’f’é ﬁﬁ‘b‘ﬁﬁﬂgmﬁﬁ"‘\‘? e%@i’ﬁ ff‘?o%ﬁﬁ‘i’% brotect in
Ll A esgle o e A B RS (e ehannel
[Oﬂzéiker S Kfasikasocletuorad:qnstam fommdnbgmbmdmg,gﬁgf dissocgigion

nnel . bl.ock Prin 6
C@}sfa&}(g)r[}ldu?iegg bltnglélgnr%he TESER ¥/bé 4 R amine- or
ﬂﬁbx@@&?@ﬂ?@'d sl i ce cuI tures were prepar ed u5| ng the

met hod of Sfoppini et al (1995) J. Neurosci, Methods .
[8243]7 3- 18AlteBratiné Ia;say sonlitipnsrafB-Re beatdlphie agivafyartidige 3.ug of

bR T6 BRF ardterey G par B S0 EMMERRZ T pREEDS A, 0.1

erqéfs% 1@4'1\55!@1*1 Rusi 0 S ey IsLIpRYBAE | (&Btalﬁlﬁg é&hﬁ@ﬁrﬁi’kﬂhere

ucos ree rre ium i n an ahaerobi c chanber for 45
ap@rﬁpkﬁzﬁs) inGLtbtall f&astlomvdumlaexﬁ 30 e Readions atehiscuhiated@D25 °C for 90

ot S LS LRI il
u'l\)t? lg)l es Oleficidh 1@ 6&%%8 IP?U@ g%)ﬁfp&ﬁﬁbse #ﬁ@é} ahf a{mﬂiéd Following

0] ascer |n ce

OB WRNAEs iRliceddlé N 8%aridhlordadstic doid, m)LﬁS’X @hosphofid ac1dam.paz$ are air

Pl shows increased em ssjon a en exmdtel lati

dsigé PHif 0 aéﬁ@lomOfﬂuqu@r%gﬁlé’ﬁefeafﬁdﬁaéeacé?(&y dhEeRT e 4 Sﬁlﬂ“ ation
are taken and the proportion of cell death

“Ana yzed The area of region CAlL is defined fromthe

[0824p | i ghtheiantigity afmbmmupds asRafdelibiions mayredsohe datgrganed by

50 208 SO EHEBL G805 255, P o 897BAE .

2'@@13\9@9@9 Plndf A HORESE/THENAN OrlchhsSTINIsEstaBY93.conf i r med
cell death has been val i dat ed ngVIOUS|y by

Ni ssl -staining using creEyamplest0 violet (Newell et
al. (1995) J. Neurosggi. 15: 7. anple 11
Spect rophotonetric ﬁuopfpﬁ?qgliogi%n%&%ga [ 00248] The

[66245] Nhi biTtHeGRuRIpEREStiviegBoptidshod B}Rﬁf)mhﬂﬂ@rmay be determined by
i nvention may also be etermndbyt efollovwng
tb@@élpwmtvemﬂﬁ}smé H@:Batpﬁlwao ligg Gyljmesagcqyfmedp US

26@&?/?5% Jet PiseIdbaRibo 4%%6%03&@22‘2'8?9‘ aéﬁﬁ&w a fixed

nce ration of acti’vated i's incubated
[00248] var | aiganappiectitatks proyidefantihterroedipio betivien diNysgated

0
r%}%;o?aa% efllggml%g(s) ﬁg] gﬂ%%%ﬁqi%fgfygerswhﬂucosg Egpr?\lljeftlforel r(OGD)

The majority of glial-neuronal interactions and neuronal circuitry are maintained in

cultured hippocampal slices, so facilitating investigation of the patterns of death among
differing cell types in a model that resembles the in vivo situation. These cultures allow
the study of delayed cellular damage and death 24 hours, or more, post-insult and permit
assessment of the consequences of iong-term alterations in culture conditions. A number

of laboratories have reported delayed neuronal damage in response to OGD in
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phosphoenol pyruvate, 200 M NADH, 150 g/nL pyruvate

ki nase, 50 g/nL | actate dehydrogenase, and 200 M
wenbdsiode1pepti de. The reaction is initiated byprPCias2006/003654

add|t| on of 65 M ATP. The rate of decrease of

or?z%%) ﬁn‘% ot Ifni} Béatsmeﬂé'g SVBﬁ{o%de’t ai’\’rgti:&ei g@g h)cﬁ SR65,

uni n resent e assay

Nl ét@ﬁ Q19§5)€B/rainllaésed76 £8-0d). Sb&raladlﬁsekamfa:oamoands have been
function of inhibitor conc rati on

SheWA 1 PP SO PORSIOS IRE sk G0N S A Tt DR,
(1%?”' d[?bameﬁ'ﬁ %gclfa?ﬁélpdi %@(ﬁha&ré@aax N%%é&l (16ve) ERISS-

R e A o t he compound
4308y st Camhatrmysl Bieckaie(l%rmglmdl mw&métmhb V&Aﬂﬁ-@lﬁw vitro

[Oﬁgéléhu' au ;&J,reg‘l @r at ) on aw&: ég:g]&l]:]i]'uﬁ%gefﬁ/prepa gd using the
mb(B6H %??’roﬁbguﬁ el z!tﬁl %5 h N@lﬁf@é&! Ndefhots 37:1931 82NBriefly, 400 micron

quant | uorescent pERK signal on fixed
sec’edmssprapmiedlﬁomdhp}zoqaglpt of 7-8tday pewrats} Yprague Povles 13ts are

terials.and Meth M c
el St B BB YT 05 A0 SR 1R B froubation
ink@fonk 84 Pb1uBOL A HEdium in @R lahgervbic ehghbdrddr 4 midifiesnelultures
pl ates at 15,000 cells/well and allowed to attach fc?lmn

arg fizentrotvraed tuthmlé’@ozé@w&é@ﬁ & Aoy brdore saalygis o £1op!
f i concentrat Op
o IS b BB ol ML Mg TR oSl s been
uRRB%n by bdigsno beertathitied viabdlity f Inl damaged hgurassPl engers and binds

PBS/ 0. 2% Triton X— 100 and p rmeabi | iz n. 100%.
tofmcleiGagigs fosad PEShqves ipgiease |688$éé<81?r53%3%§@9n B8 @ge A0 oo

¢n dnd @Y rtion of
ol Btk oy SR Ene el ahpalin s roprion
céiDddth armbywed| "ﬁ]midtr):a afitgtontGAl ERleﬁ(nSéﬁDm t@p White light image and

Sl on T, A S0 A e
ﬂ:i&e&’ BOA ?el%cfﬁta & b0 ¥al0fea. (verelitioh betviiea PI Ifﬂlilufh’steiﬂe and

escentl y-1 abel ed secondary anti bodi es
hsmlogmasuymmﬁnggi rétbjesgnbas tree Ralsd@aecgmwgb%ly bﬁ Mlﬁslﬁ%&fg’ég using
Fluor .6 r
cﬁggﬁté’ﬁ@fﬁ @%&”feu %3 K%% % J(;asr(l:t?v\lgs he and anal yzed

for fluorescence at bot hEmpleallgt hs using the

Qdyssey Infrared | maging System CO? BI osci ences).
Phosphoryl at ed BIFEKIrepaiomeig P2 t ot al . ERK

[&jﬁgﬁ‘pl e[ %1%%3&( ﬁhﬁﬁ{lgﬁgg)\’)gﬁﬁés : ﬁi%gﬁnd'ﬁaéf tROTREMRRA may

a co repar % fetal bovine
a6 bd e e ired hiychd folmmg m@tmglmmm@ub aoued-cuzyRRMssay (Fox et

ab @?P?%S@ %egglgr]glg%m %556&) SI laé:sg%)q @)?e%gc%ragen%o% Qy %ctfvated ERK2

ApSHARIDIMSDALE%) f
(19 D 18 uﬁa@é@gﬁg ??13&%? 09%61%%%%@(:%?}1?%% A DM RSY) for

10ehinstes ae3(a?cn ol M SIERRSdutiter, 0H Ré, pindaiaingyl 0 b Matilng-5 mM
p%osp?l?)enolpyruvate, 200 uM NADH, 150 pg/mL pyruvate kinase, 50 pg/mL lactate

dehydrogenase, and 200 uM erktide peptide. The reaction is initiated by the addition of
65 pM ATP. The rate of decrease of absorbance at 340 nm is monitored, which
indicates the extent of uninhibited enzyme present in the assay. The ICsp is evaluated

from the rate data as a function of inhibitor concentration.
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C for 2 hours. A solution of test conpound is prepared
in conplete nedia by serial dilution to obtain the
woabdemsamg concentrations: 20 M 6.7 M 2.2 M POT/T42006/003654
0.25 M and 0.08 M The test conpound solution (50 L)
I's added to each of 72 cell- containing wells. To the
12 remai ni ng cel | -cont ai dixagaplell2s, only conplete
media (200 L) S8 [
order to measure T : ¥o
[002#9i Ni n gTﬁe?ERmhmmﬂJd p%op&ﬁmm@cmﬁmﬁldg of 8deekntion may be
forma vehicle control 'group in order to neasure
mg@dolabnﬂne fqlhesvipk an wigrospeulanprpbiferatioraassa? C for 3

0 e R P R REEAGAS
inbltsdtiag rcelerQﬁh Qﬂmpbﬁ‘idsfo} 1 hsudiddfuedtifying 0 fidofastenit PERK signal

RPM medi um t hen 20 of this solution is added to
onpfEed %é'mandnﬁ@wlmraf@éota}msn@br i ncubated at 37 C

[6025}]118 ; ho vaﬁtérﬂghn*a%é{ﬁﬁ&se dy@ngk_S0AleYE %féré Otaidbl from ATCC and

|neutaeu3|ngall urd scinti ati on counter.
glﬁwmml\mlﬁmuppmmtddmm M% dotal RO2GHerirn allels wetd dated in

Ofutefliareato OB E B Ak ved QeRad for ot o irapiuted®
cdPORm o eél WRd @Eh %daa‘ﬂg f[}{ﬁltc!b(ﬂg@ntra%h%?‘l 3§ bs A\’ﬁ&q hour, cells

p in 96 we [ates at a density of 20,00
WCEI Washee iwith PBSeanIbﬂ'lXa;l indrido rimaivsetly donal B bty lﬁonmmteg This

it Rert by S ingit PR oo o S0 BNSE PoRp g i P

M1 fi#1B88hingfesV cané Gzeféqilbékewod ey 'Bldéﬁﬁlgllﬁl*ffég (LIbEOR
MT'S assa%a (Pronmega, | Titer 96 Aqueo

Bmwen@@) @t leps ldmr Ambb@d@r T@tnh@sphmélaw ERd: (1} §ignaling
o, %x%ﬁgcelg}laﬁ) WL %ﬁ%g‘:tah%g%ﬁg r]%i(\?évgé}ﬁ} ﬁ%& AP @gbﬁélgaonal) were

our sorpance rea
addledit6 tRellt end Redbited Baakgaaurithut.r Aftenwdiiing with PRS0 12%

was _subtracted. [00255] The fore ng .descr e
Triton&oheQ, das eslls éz%er«? F’I"H‘%%t?daWitb dlugrgsge -ltﬂPﬁéede w@ﬂjﬁ@?odles
g%fgt Ifi€rabBH SRGIIRD e&?g %@Rlan& oﬂ YhE! e IgG-Alexa Fluor 680,

I catl ons an anges mn readi |y apparent to
Mdlesitar Probds ptbr ian atditional thout. t Célls Wﬂl‘t‘ thbasiasbed aud driakyized for

the inventiqgn to th exac onstr i on.and rocess
gp aregll

PG 4YES tchollh PREREREIRIE the DY stey piagint SgRFR (LI-COR

Bi&@i‘eﬁéé&?t @@1@%@@&1{% RAL FadBARBEZEPRSLAEERK difnal.
he"scope of the invention as defined by

[a0R82)| ai néxlnemtwﬂm thewassay m&‘s@}np’me awemgiete medigmrensred by

SRR P Phoins S5 G perib iU Ry Bl R 640

nelRinTIRAT BidsbieREHR dcédi’dmg RETISf2008 108 394325 alslén eincsf @dlle;:ie g.
f eat ur es, |nt%gers rrEonents or steps, but th
e

HTo29 cqlk lans, age wiatcma@h 84 wells afielPe met nigte éh?ese(?flln&ﬂe@ﬂty of
18 {)5'(? celfs weli%ﬁ?(f‘ pL. | REARE R 3te alloWed 16 § 28 to the plate by incubating at 37

°C for 2 hours. A solution of test compound is prepared in complete media by serial
dilution to obtain the following concentrations: 20 uM, 6.7 uM, 2.2 uM, 0.74 uM, 0.25
1M, and 0.08 uM. The test compound solution (50 uL) is added to each of 72 cell-
containing wells. To the 12 remaining cell-containing wells, only complete media (200
uL) is added to form a control group in order to measure maximal proliferation. To the
remaining 12 empty wells, complete media is added to form a vehicle control group in

order to measure background. The plates are incubated at 37 °C for 3 days. A stock
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steps, or groups thereof. 93 - -- WD 2006/ 084015

PCT/ US2006/ 003654 What is clainmed is: 1. A conpound
woeebmosedsfrom Fornulas la and Ib: R4 R4 R3 BCRIS2086/003654

YR2R~-Rs3I N N XN RRR Xlalb and

N SRR RN UG R o s i i

tot A0 Ah T, R RPMI Iﬁédmﬁ& tBerP20 AL @E@@E&&l&ﬁfs QHASY6leaéh WeNUThe
having one or two heteroatons independently sel ecte

plites areQfurther inauba®d at BV FC do1s8 vursthen bevestdd end pesdyzsdifer “H-

ri t nb d
n@ %E?/tlé'? usugg Elﬂ}l]l% SC’&%B%éWP“P%ﬁg? .\%gr ein said
heterocyclic, carbocycli @sanplogny! rings are

optional Iy substituted with _one or nDre groups
i ndependent |y sel ect edCell ¥iabdlitydssaygr, |, - C(=Y) R20,

R0 3 RO R b RO R

usitte ﬁH):WQ/.Pl\W%Bﬁﬂaetn&ssamﬁ Prcn%‘ga—Y) R20,
R20R21 O (OR20)
[0_0%;'{] Y) ( @@@r{a@:@]})Meth @}e( ayé) Is were plated in 96 well plates at

a E@@:&%&’%@%& Phe @%Wm g?c o%:\)zé)s'ours Diluted

conifdund§ GleZOthen acﬁl'éﬁ:tiﬂlﬁz&lls alSCfim cOR&Mfration of 0.5% DMSO. After

% T PR T He T SR

C ﬁe{r%y& yebus ﬁBH—r?deéc‘ﬁV@ @ell %ol%%n A@Q@)V\@feﬁyr‘l\/ﬁ@ I‘éagents
kenyl, "al kynyl car bocyclyl

whet a&ildcd: focthy loelds snddpeibated) fb 1 ﬁﬂ@’ |Ah$e}:1@n@|mtt499 nm was then read

u§t S etitipb it HiSc@pultlln R JpI SRR poted.
[Oﬂ@ﬁa\zf) NR2 Q1 fore Orzl\jgué‘ﬂfﬁ Q@ﬁma@r%is 11111%3@(01‘11@ 6RA4,

- N =Y) NR20 Y) R20,. - OC(=Y) OR20,
prigdpleyp RZDtion. Fuffher since numerous modifications and changes will be

readily apparent to those skilled in the art, it is not desired to limit the invention to the
exact construction and process shown as described above. Accordingly, all suitable
modifications and equivalents may be considered to fall within the scope of the

invention as defined by the claims that follow.

nn nn

[00256] The words "comprise," "comprising," "include," "including," and

"includes" when used in this specification and in the following claims are intended to
specify the presence of stated features, integers, components, or steps, but they do not
preclude the presence or addition of one or more other features, integers, components,

steps, or groups thereof.
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0S(0) 2(OR20), -0OP(=Y)(OR20) (0OR2), -0P(OR20)(0OR21),
-P(=Y) (OR20) (OR21), - P(=Y)(OR NR20R21, - SR20,

wo3(@oRAA5 - S(O 2R20, - S( O 2NR20R21, - S( O ( OR20LT/US2006/003654
S(O 2(0R20), -SC(=Y)R20, -SC(=Y)OR20, -SC(=Y)NR20R21,
Cl-C8 al kyl, C2-C8 al kenyl, (C2-C8 al kynyl, C6-C20

Whatyd ¢lai@BdGd2 car bocyclyl, C2-C20 heterocyclyl; 94 WO
2006/ 084015 PCT/ US2006/ 003654 X is selected froma
C2 C20 heterocyclyl, a C3-Cl2 carbocyclyl, and a

G20 arybom %ﬁct%alﬁ%rﬁlpbﬁmw £d Ibar bocycl yl and

aryI are optionally substituted with one or nore
groups i ndependently sel ect ed fromF, d,RBr, I,
-C(=Y) R20, RE(=Y)OR20, -
- NR20C( - - Y) R21, -RI§IR20C( =Y) (]?21, - NR236

OR20, =Y) OR20, - O

- OS( O 24 (OR2) (OR2), -\Q :
-P(= . £), -P(=Y)(O0R2) NR20R21,

S(O R0, % R267\: S( O 2NR2OR21, - { ), N
-S(O 2(OR20)I, - -R'- SC( =Y) OR20, N

- SC(=Y) NR20OR21, 5% mber ed ri ng |lactam 5- 7 me red

ring |actone, X5.7 nmenber ed ring sultam C1-C8 al Kyl
C2- G8 al kenyl ,1,C2- C8 al kynyl, C3-Cl2 carbocyclylip

C6- C20 aryl, and C2- C20 heterocyclyl wherein said

al kydnd ssdrmsmmrs ahidymyts, solvatesmchphiayhaceatigally agaeptable salts

het yl are optionally substituted with one or
th%?é“&eé&% i ndependent|y selected fromF, C, Br, I,

"OR2Gpe MFQQ 1) §|§?€9 6 m%@@ﬁeter@&@c&ﬁ@havufg #63d or two
al kenyl , kynyl, carbocy aryl, and heterocyclyl;
heRgoatems elll@ptmzcttnﬂy oetetied @!Dm(é N S (Epa Eor qmpenlred

ca%}cgalbccgpag 9¥tldl’]£. léus% %0 %ar ocygﬁg%?%&het o@%gz%éw) a layl‘Fnyl ring,

whErEinehid tlle%elab@mb kdblrboc@bl&emdt pheﬁb]}(rlyﬁgslare h;fticmaﬂy ;ubsamted with

car pocyc and ar are o . oOna S
onsen@ oS S gm@p entiyagl @‘ﬁg‘%ﬁf) bé&? df(r&éﬁn = TYQORZO
CS B’Rﬂéﬁ\lﬂ@@ K Wo 26%“@ Ky OR%B O
—RORY, HNREQRAN: (OB NN &%%wo 0% é)(é(e#YéR ecD@("éFDORZO
oL ORI R O R Doty OB AR R

2 0

PERK W@) Opgz;@%mm G20, gggo Olosﬁz CRIO)CR2)
S(OSQNR -SEOOR (O)Q(Q’ﬁ) N §©ﬁ5©@5

é&%?% s, Qo el g s%?%m Cas oo g

a

C(tlg S het%gz%gﬁg?ﬁf e?gﬂo'iécﬁﬂg %Hiutp %:%Idr %%1%1 ?ﬁd@lkyl
alﬁlﬁimkﬁlfyﬁl aryl?lﬁblé‘%cﬁﬂ :Andil hetercxagzgllgl gtle optmmlbq andgndegendently
SRETEEHCy R ghe o O AP ERHInSooe e elietsd gt i R -CRY,

Rk Plegteth e r aRA Eol,

'C%%ORN u‘ggmmg%%ngﬁs( o%/gelgﬁ Q@(SY%R%WR FC(%?ORBZI
NRZC(=Y)NRPRY, -ORY, -OC(=Y)R¥, -OC(=Y)OR”, -OC(=Y)NR*R*, -
0S(0)(OR™), -OP(=Y)(OR?)(OR?"), -OP(OR?)(OR™), -P(=Y)(OR**)(OR™), -
P(=Y)(OR)NR?’R*, -SR?, -S(O)R%, -S(0),R?, -S(0);NR*’R*, -S(O)(OR™), -
S(O)%(OR®), -SC(=Y)RY, -SC(=Y)ORY, -SC(=Y)NR*R?, C;-Cy alkyl, C;—Cs alkenyl,

C,—Cy alkynyl, C¢—Ca aryl, C3—Cyz carbocyclyl, C2—Cyo heterocyclyl;
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al kyl, al kenyl, al kynyl, carbocyclyl, aryl, and
heterocyclyl, or RL and R2 of Fornula |la together with

woOhercaBers t o which they are attached opti onabkPCy/uSe06003654
a saturated, partially unsaturated or aromatic 5 or 6

o el g retereeiele e o 8l serte,
aryg I‘F:!r{in gﬂg %eﬁ?ic%ﬁgé/ag% iy0end SryPRfel ogaﬁ@hélgf substituted with one

re grouaps 9 06 08401§0
oﬁﬁiﬂe@ﬁﬁlﬁhﬁh@@ﬁﬁ&mﬂy semewé ﬁﬂmn Fl 91 ﬁj beCetl )iRr Q nﬁ?('—‘ Y)AR™,

o R, .
oepe N 0?21 -OP%R% (@@RZO)(O%% 1)( Y)(d}i” NR2°R?, -

SR o c%%ﬁ% i e Y Rty R R

SCESTORORAG (=Y NIRARY), B30 Beredrig Iﬁeﬁihf,‘ 5eTimembgred ring lactone,

lactam 5-7 merrbered ring |l actone, 5-7 nenbered rlng

5€7uhemhwrem@ﬂt§ihkﬂ1—C£}21kﬂ8 Cat Geallgenyl €8 alliyryh (h-Cr2

b i 0 |
C%P %ffz%wiéné GrCartrtaprafty SPieai R ol eyt aoms
Bgﬂ:ﬁi d |, and@h ﬂerocyﬁ?ﬂaljé‘ %bﬁ&?ﬁbﬁf%étlt@taeﬁ vﬁﬂid drRtlhdte groups
1mkepemiea’dy fselewV\tAecthro%In]?, CE;;Brmﬂ)r(%&%z %ﬁm&?e%gaﬁ% -S(0),R*,

51U g1 Bt B e

aré W%&@M@@ﬁbﬁ atect afkyl, rcgtrctlalkEnﬂCCz-@ralk}inyl (C1—Cs
SQ(-- C(=Y) OR20, - ((=Y) N
a}kNBMR% RL-Cr uazﬁﬁysm, AR2EC1x canma(yl;\a;lmmmm aryl, wherein

s@é@@ﬂ(m Ylk}’(lﬁ %) ?W%Jﬁ@%@?z é@zﬁ}; 0substﬂ:uted
wi (%splé%gé@%)indeperﬁ(ega %%@a OIR@; Br, 3 vY)R

OR21, S(N(%ZQ) N
cs(:m;awgzo(w) . C¥), 6R20)NR™R C(—O)OR , alkyl,

%&%ﬁﬁ 1, edrlnglactam 5-7
,ggqgﬁgbc ¥ menbered ring sultam Cl-C8
a' Kylp? €1 e@hkﬁrﬁ"ﬁ 01% @@E&m’&“ CEHERD, -C(=Y)NR?R?, -

carbocyc

C20 het Iyl
@%;@G(%R@ @C@Doﬁyk@@#mwﬁ%yrogéi&%gﬁ |

@(%M@% o DRy BrRRAR YO L: LR -

SR, Bo)R™, -STAR” NRORRITRE(0)( oﬁz@?} RE0)(08¢Y) BRISY)RY, -
al Ky I %ken , 2pyl car boc c

SﬁF&)@By cHCERDR d RI mexnlers ¥1 ym@rglpeégq g lactone,

B Pl (U Ly PRI

cgfb%\dg W@%f&o%ﬁ%&h cﬁldgyhetel%lcifﬁw hvhe iKY b]zkyﬁra}ldenyl alkynyl,
an I

érocyc are optionally and i ndependently
@ﬂmymlyuugd amdthetem@ycbd armmloga]bwpﬁastm@@g@m eng prymore groups

m&pe Céseq?]pfgr g‘}eﬁ(&ggl P, @Cg;'\r) QA{G‘% : ?‘Y)SER&‘SY)O%@, _S(0)RY,
a‘ll@( ﬁlﬁﬂ\}‘?aalﬁ?ynyi carbocyclyl, aryl, and heterocyclyl,

or R! and R? of Formula Ia together with the atoms to which they are attached
optionally form a saturated, partially unsaturated or aromatic 5 or 6 membered fused
heterocycle ring having at least two heteroatoms independently selected from O, N and

S, wherein said heterocycle ring is optionally substituted with one or more groups
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05(0 2(QRa), -OP(=Y)(ORa)(OR), -OP(CRa)(OR),

-P(=Y) (ORa) (OR), - P(=Y)(OR)NRaRb, -SRa, -S(O Ra,
wo3(@)rRas - S(O 2NRaRb, -S(O (ORa), -S(0O 2( ORaPCTAIS2006/003654
SC(=Y)Ra, -SC(=Y)ORa, and -SC(=Y)NRaRb, or R20 and R21
together with the atoms to which they are attached,,

mdfepmeaﬂy bt eyl B, €1y B, -OHERTL -GV IOREt GEIWNRI & -

%upi“sﬂzfﬁé a@ﬁ? RISl S s L ARG 9, B, -0,
2& 0 21
—02%820206/ 003654 RéRlngByd))z(&@ %P@??(@&A‘Q(rm » .
ORAORABORE), CREOBRENGHE), TR PRI, & For?, -

SOy R -SNG e G - S‘?E‘Yﬂ TR

S@LW*OR” @ﬁrﬁ&ﬁbaéd/hn IhbtaﬁZ 5CPRetabéred ciny tdc‘gdne, 5¢7 inembered
i ndependently 0, S, +N O R20,

ring MO, CR2 0 alkot, CzNCNmm;LCz&scﬁ Iomets e(e(ﬁrprmgca@b%éfﬁy E6—Ca0

Seq'ﬂegcé;iﬁ’&zo ﬁ%&?&% a ' SL| %?ngﬁ 10 {ﬁgﬂylséar%c’yclyl aryl,
| lvittodte

anffBERAIOLO] e “%ﬁ%%r 9“*’“‘3“*{% Wﬁ}y“’%"“}g‘f}" @g"b‘gf‘d@p@““enﬂy
se;ﬁe%ﬁtﬁmneh dEytEl;rBtrﬂy oiilf:}ﬁlk ofiRI™, -J(BRc) ;5( ‘alkyl, alkenyl,

etra ro a d of
Al S AR i Bt BB o e 1 whor ot m R 1 s o

0 |]9t Icflg*n R';‘r: a)éld%\:ﬁh‘ié gidult)@ﬂeﬁ;y @?ctéﬂ eyt H, ?h CTHBr, EcaFeYRT”, -

nme
C(EYa0R ‘g ezéija I&ﬁ%k«}‘ﬂRﬁé&% ur B (?ﬁ)@%%em
au 0 NHZ

N%—E&g% rth %I@g he co mound of’
OSICRLDIE: >O$Mﬂ>(%§§3(%lmmeﬂémm@m( =00 BIORY). -
PR G 5O S heh R bR 2R, S OUOR™) 7
S@#pouﬁd i@(#(_cl alg’%'nl mkﬂ"t s Y')ETR@R?QSCT WembdfRd rihBéactam,

reln i's sel ected fromthe
5-9 nfenterddasng la¢ﬂ01|idl-|5NM1€ihBeredﬂ1ng fultany EhpOuaiblyloCocCuilkerd],

Codimdamal,Sh-Craiemoerlyber imitrs A oYL, Mherein said
alkyl, alkenyl, alkynyl, carbocyclyl, aryl, and heterocyclyl are optionally substituted
with one or more groups independently selected from F, Cl, Br, hI, OR™, NR?*R?*' -SR%,
-S(O)RZO, -S(O)ZRZO, alkyl, alkenyl, alkynyl, carbocyclyl, aryl, and heterocyclyl;

R and R* are independently selected from H, C;—Cs alkyl, C,—Cg alkenyl,
C,—C; alkynyl, Cg—Cyg aryl, Co—Ca heterocyclyl, and a protecting group, wherein said
alkyl, alkenyl, alkynyl, aryl, and heterocyclyl are optionally and independently
substituted with one or more groups independently selected from F, Cl, Br, I, -C(=Y)R?,
-C(=Y)OR?, -C(=Y)NR°R®, -OR?, -OC(=Y)R", -OC(=Y)OR’, —OC(=Y)NRaRb, -
0S(0)2(ORY), -OP(=Y)(ORa)(ORb), -OP(OR*)(OR), -P(=Y)(0Ra)(ORb), -
P(=Y)(OR)NRaRb, -SR?, -S(O)R?, -S(0)R?, -S(O)zNRaRb, -S(0)(ORY), -S(0)2(ORY), -
SCEY)R?, -SC(=Y)OR?, and -SC(=Y)NR'R’,

or R¥ and R?*! together with the atoms to which they are attached form a
heterocyclic ring, wherein said heterocyclic ring is optionally substituted with one or

more groups independently selected from F, Cl, Br, I, alkyl, alkenyl and alkynyl;
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CH2CH( OH) CH20OH. 13. The conpound of claim 3, wherein
Rl is alkyl substituted with C(=0 OR20. 14. The
woaopmssdsof claim 13, wherein RL i s CH2C(=0) OPICT/USZ006¥)3654

2006/ 084015 PCT/ US2006/ 003654 15. The conpound of
claim1, wherein RL is an optionally substituted
het eR&dy &, ¥, Cd flkyly Be-Cathenyhd oL ellainyh, U5 CanlaeiefrGad
|s seI ctedfromthe structures: -~\NHNCH3 V NN

ly TQEeSHig SO The conmpound of cl ai m 15,

wher RE By zu% lﬁ@ér%ggae fhy L QTLEDEISH, ARy aég%C s 28yl

conmpoun ere n S an Optl on

CMM}HL&E@ Og@lﬁé@ﬁﬁ@’}tbllyu 19. The conpound of cI ai m
18, wherein i s selected fromthe structuress,
1- []Yl@Hl emd@l#lm SpHR T%@(%pm &s%(@(‘ﬁﬁﬁ} or
W M XJis an optionally substituted aryl. 21. The
corrpoun of claim20 wherein X is an optionally

subspidiestiag gPhpy kelect@BfbintibikyRiyh ﬂﬁtﬁWlphdn’yBﬂ?ll;l bénzoate
i ndanyl, or tetr ahydr onapht hyl . 22. The conpou
benzal, enzylewyaneding, neihyl, arethpmstal fiasipethyl Bh@ahmldo t-

o o A FRIES, P A iitfdon
oty el el

3- Bﬁa (ngz.ﬂwmaomq &Q(mrwhersm%rlﬁ Singl, 2o

pyri gi di nﬁw C(gmgxaz gﬂ?ﬂ%l I} wﬁer@%lr ddﬂBﬂtronal )?é\ substltuted C1—Cg

2-pyrazin oxazo zol yl
alR4l. The conpound of cIa|n123 mhereln X |s optlonally

;g:_kl)_/s %ISTZSE)% ggglgg(g}lmdy of clal 3 Wﬁerzel Oﬁ/ 9581?18 ?1

5. The compound of claim 3, wherein R! is alkyl substituted with NRZOR21

6. The compound of claim 5, wherein R!is CH,CH,NH,, CH,CH,CH,;NH,,
or CH,CH,CH,;NHo-.

7. The compound of claim 5, wherein R'is
CH,CH,CH,NHCH,C(=0)OCHj.

8. The compound of claim 5, wherein R! is CH,CH,NHCH,CH,OH.

0. The compound of claim 3, wherein R is alkyl substituted with a
heterocyclyl.

10.  The compound of claim 9, wherein R! is selected from the structures:

‘ - ;
M\—CNH é_\—<:>NH _\—NCN—CH3 |

11.  The compound of claim 3, wherein R} is alkyl substituted with OR”.

12.  The compound of claim 11, wherein R! is CH,CH,OH or
CH,CH(OH)CH,OH.

13.  The compound of claim 3, wherein R is alkyl substituted with
C(=0)OR™.

14. . The compound of claim 13, wherein R is CH,C(=0)OH.
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25. The conpound of claim1 wherein the A-ring is an
optionally substituted ring selected from phenyl,

woyaelomgensyl , cycl opentenyl, cycl ohexyl, cycl okexaisgios/003654
t etrahydrof uranyl , tetrahydropyranyl

tetrahydropyridyl, plpera in rrollm

pyrildyl, Higrsomneund pf clamhyd¥ ?rmnﬁ%rféﬁyppﬂ?% I sHttited
hek gggglyl t hi azol yl, oxazolyl, isoxazolyl, and

pyr 26. The conpound of cIa|n11 mhereln R and

R2 ofé. Fo T @nippuhdgetlhimn 1§ whereinfe iasdeted fromithe biructures:

they are attached forma b or 6 nenbered fused

heterocyc% ri % haV|ngf ast two hegedoatons

sel ected §riom A N and S. 27 Nthe conpound\ of Araitia 26

wherein R1 and R toget herw'th the atons t whi ch

they are attached forma fused pyrimdine ring. 28.
The conpound of claim26 wherein the A-ring is an

' Nt uted ri el ec from ,

ente exyl,
tetrahy yranyl ,
rahydropyridyl, piperazinyl, pyrrolidinyl,
ridyl, pyrimdinyl, dihydrothiophenyl, thiophenyl,
i m dazol yl, thNHzonI oxazol yl, isoxazolyl, and

pyrazolyl. 29. The cqnpound of cI aim 1 sel(ie‘_ét ed from
For nid-as Thleacqmm PfP 11\“ 15, whegn\R ‘R sglgete the sfggetyres:

Z NR5 NR X % ' IIbYR4YR4RBZR3
R2 Z R2 ~N-R' 6(NIIeR| lid 99 WO
2006/ 0840 USZOOG/OO 654 YR4 YRARBR RBI R2

The compound of clalm 1, wherein R! is an optionally substituted

carbocyclyl.

19.  The compound of claim 18, wherein R! is selected from the structures:

H ) H o
'SENSEN S

20.  The compound of claim 1, wherein X is an optionally substituted aryl.

21.  The compound of claim 20 wherein X is an optionally substituted phenyl,
naphthyl, anthracyl, biphenyl, indanyl, or tetrahydronaphthyl.

22.  The compound of claim 1, wherein X is an optionally substituted
heterocyclyl.

23.  The compound of claim 22 wherein X is an optionally substituted 2-
pyridyl, 3-pyridyl, 4-pyridyl, 2-imidazolyl, 4-imidazolyl, 3-pyrazolyl, 4-pyrazolyl, 2-
thiazolyl, 4-thiazolyl, 5-thiazolyl, 3-pyridazinyl, 4-pyridazinyl, S-pyridazinyl, 2-
pyrimidinyl, 5-pyrimidinyl, 6-pyrimidinyl, 2-pyrazinyl, 2-oxazolyl, 4-oxazolyl, or 5-
oxazolyl.

24.  The compound of claim 23 wherein X is optionally substituted 4-pyridyl.
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ZR Z\NNRLRR I N RBX%XNH RLIIf R4 R4 Z
RBRZRBI R I R\ ey R I ~-NYR NRLXNXN
wOhegoRR4ikh R4 R4 YR3IYR3I R Z R2 Z \ 1 \ PCTNS2086/003654
/N-R' RS X NXNIllaRLIIIb R4 4 Y 3 R3|I RR RZ

~NR§/N—R‘ RXN NIJlc Rl IIId 100 WO
2006,2@840I e pempysislaimslewhereiythpA-ringispn quionallysubstituted

rlillg L1RRed 5N ph%nﬁ? cmlgn&lﬁ:yclo%ehﬂehﬁ, cyclohexyl, cyclohexenyl,
tetrahydrofuranyl, tetrahydropyranyl, tetrahydropyridyl, piperazinyl, pyrrolidinyl,
pyridyl, pyrimidinyl, d1hydroth10pheny1 thiophenyl, imidazolyl, thiazolyl, oxazolyl,
isoxazolyl, and pyrazolyl

26.  The compound of claim 1 wherein R' and R? of Formula Ia together with
the atoms to which they are attached form a 5 or 6 membered fused heterocycle ring
having at least two heteroatoms selected from O, N and S.

27.  The compound of claim 26 wherein R! and R? together with the atoms to
which they are attached form a fused pyrimidine ring.

28.  The compound of claim 26 wherein the A-ring is an optionally
substituted ring selected from phenyl, cyclopentyl, cyclopentenyl, cyclohexyl,
cyclohexenyl, tetrahydrofuranyl, tetrahydropyranyl, tetrahydropyridyl, piperazinyl,
pyrrolidinyl, pyridyl, pyrimidinyl, dihydrothiophenyl, thiophenyl, imidazolyl, thiazolyl,
oxazolyl, isoxazolyl, and pyrazolyl.

29.  The compound of claim 1 selected from Formulas ITa-h and IIla-f:

Y R4
R3
R2
y4 —
RS s N-R!
X~ N IIa
IIb
Y R*
Y R4 R3
R3 V4 R2
Z 2
R A
— RS /N
N—-R' x~ N
RS A=y L
X~ "N IIc R" 14
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I[1If wherein Z is selected from CRROR21, C(=Y), NR20,

0, and S. 30. The conpound of claim?29 wherein Z is
wGk206/084015 The conpound of claim 29 wherein Z i 8COUS282/003654

The conpound of claim29 wherein Y is O 33. The

conmpound of claim?29 wherein Y is NOR20. ,34. The

conpound of claim33 wherein Yis N .|, . R The
and [

36. Th nl%nof cl ai m 29 wherei , a Y'
IS N-GR compound of cl a'zm 29 i rom
For leRile, Ilg: Illa, oXAN0

wher &in R a¥ together with the atons %o
they are atltachg ogema 5 or 6 nenb,eredR, Jopd N}
het erocycl &% j pgshjavi ng at l'east two heteroltons \4
selected framo, N andll8&. 38. The conpound of cRim IIf
37 wherein RL and R2 together with the atons to which
they are attached forma fused pyrimdine ring. 39.

The conpound of claim29 selected from Fggnul as | Va,

Vb, Va and, Vb: R200., N R4 R200 N_R4 Rs, R21 /
RRN1IRRNy 2R f NN 5 NRXDNZ Tvb, 101
VO 2008/ 084015RPCT/ US2006/ 003654 1 /RR3 |

X~ N Tig R'"  mn

IIb

4
Y R
RS
R2
Z /
RS /N—R1 I\{
x~ N Tile R’
1Id
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R20p,. NR4 R3 Z R2Z1.NyN R5 X Rl Vb 40. The

conmpound of claim39 selected fromthe Fornula IVa and
woapos/oskasei n R and R2 together with the atonBCTWS2006/003654

whi ch they are att ached forma 5 or 6 nenbered fused

heterocycle ring having at |east two heteroatonms

selected fromO, N and S. 41. The conpdpnd of claim

29 sel ectegg; fromFormulas Vla, Vib, Vilalandgavllhb:

HOB HB NR~4 R3 R3RZ | RZXZ% 3

1If

wherein Z is selected from CR¥R?, C(=Y), NR*, O, and S.

30. The compound of claim 29 wherein Z is CH,.

31.  The compound of claim 29 wherein Z is O.

32.  The compound of claim 29 wherein Y is O.

33.  The compound of claim 29 wherein Y is N-OR%.

34. . The compound of claim 33 wherein Y is N-OH.

35.  The compound of claim 29 wherein Z is O, and Y is N-OR*.

'36.  The compound of claim 29 wherein Z is CHy, and Y is N-OR.

37. The compound of claim 29 selected from Formulas Ila, Xlc, ITe, IIg, Illa,
IIIc, and IXe wherein R! and R? together with the atoms to which they are attached
form a 5 or 6 membered fused heterocycle ring having at least two heteroatorns selected
from O, N and S.

38.  The compound of claim 37 wherein R! and R? together with the atoms to
which they are attached form a fused pyrimidine ring.

39.  The compound of claim 29 selected from Formulas 1Va, IVb, Va and

Vb:
RZOO\N R4

20
R O\ 4 21 ‘ 3

R R2! R
Rt R3 N R®

N 2
R A
RS - N-R X I\{
X~ N IVa R" 1vb
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N X RL VIIb. 42. The conpound of claim41 wherein Rl
wo 206hsitasof Fornmulas Vlia and VIla together V\ﬁPtlil'/ﬂSaﬁ)6/003654

atons to which they are attached forma 5 or

menbered fused heterocycle ring having at Ieast t wo

het[g?d;?torrs selgcted fromO, N and S. 43. The conpound

to whichy\th are pdtached forma fused pyrimdine

ring. 244 ' poundgef claim 4l selected from
For miR };\‘SNVII | Xa and | Xb: HOB N R4 HORN R4
R3 R3 R2 —AANNRL~R5 N I N RORR %R R8

N/ R6 RB N/ R6 R7|VilNaR7 VIIIb 103 WO 2006/ 084015
PCT/ US2006/ 0038 I RA HONRAI ENRLT RS N NNRO
RO R RS N/ R6’R8 N/ R6 R¥alXa R7 IXb wherein R6,
R7 g? and are independently selected fromH, F,

rO CB—Y) R20, -C(=Y) OR20, - C(=Y) NR2OR21,
=YRR21, - NR20C(=Y) OR21,

- NR23C -O:\’w, - =Y) R20, - =Y) OR20, -
“ R O 2 B00) OBl ) ( OR00) (U2
- OP( OR20) DR
N
X N
\
R v

40.  The compound of claim 39 selected from the Formula IVa and Va,
wherein R! and R? together with the atoms to which they are atfached formaSor6
membered fused heterocycle ring having at least two heteroatoms selected from O, N
and S.

41.  The compound of claim 29 selected from Formulas VIa, VIb, VIIa and

VIiib:
HO\N "
| R3
R2
= N—R?
R5 o~ 7
x~ N Via Vib
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P(=Y) (OR20) (OR21), -P(=Y)(0OR23) NR20R21, - SR20,
-S(O R20, -S(O 2R20, -S(O 2NR20R21, -S(0O (OR20),
WO 300)08§1DRZO) , - SC(=Y) R20, -SC(=Y) OR20, - SC(=YpNRIBERDE/003654
5-7 menbered ring lactam 5-7 nmenbered ring | actone,
5-7 nmenbered ring sultam C1-C8 alkyl, C2-C8 al kenyl,
C2- CBlIGkkynyl , -C12 carbocyclyl, ©6-C20 aryl, and
C2- C20 Rt eroclycl y3 wherein said al kyl, al kenyl,

al kynyl , gark® , ??yl’ and heterocyclyl are
optional | i
i ndepende A Y-

uted;Ww th one or nore groups
NR20R21 - SR20,

fromF, C,- Br, I, OR20,
N—B(O 2R20, al kyl, al kenyl,
al kynyl , car bocﬁﬁcl =\aryl, and heterocyclyl. 45. The
conpound of cl ai <44 wherein WBla R3, R4, and R5 are H.
46. The conpound,of claim 44 wherein R6, R7, R3, and

RO aHOHp 47. TRe conpound of claim 44 wherein RL is H
or an optNpnal | ¥ subg3ituted C1-C8 alkyl. 48. The
conmpound “ 5 A4 vvh%aei n R and R2 of Fornul as
Villa and 4 get her;with the atons to which they
are attached TR o 6 nenbered fused heterocycle

ring having at Ileast|[t wOnhet eroatons sel ected from O,

N and S. 49. The®coppaydd of claim 29 selected from

Formul as Xa, Xb, Xa and X b: 104 WD 2006/ 084015

PCT/ US2006/ 003654 HONI RN‘Fﬁb_HO‘N M RBRR2 | RBR 1

Il /INR s N RS RN R R 1R R\ / 56 R8\ /| RB R7

R10 42.Xa FhacompoupdoKicirim dXmrehereig RRagd R Ri FormytlasiVIa and VIIa

together with the atoms to which they are attached form a 5 or 6 membered fused
heterocycle ring having at least two heteroatoms selected from O, N and S.

43.  The compound of claim 42 wherein R' and R? together with the atoms to
which they are attached form a fused pyrimidine ring.

44.  The compound of claim 41 selected from Formulas VIIIa, VIIIb, IXa
and IXb:

VIlla VIIIb
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Ra R RIO R7T Xla HONR4 3 RR2Z RS NN RO RL R8\
/| R 7 RL RXIb wherein R6, R7, R8, R9, and R10 are
wondempsndent |y sel ected fromH, F, d, Br, |, PCORRN06/003654
-C(=Y)R20, -C(=Y)OR20, -C(=Y)NR20R21, -NR20R21,
-NR20C(=Y) R21, _; NR20C(=Y) OR21, - NR23(C(= Y)I)}R20R21
, ; _Y)ORzo -OC(:H(NRQ,qul,

(O)2NR20R21,
SEA0, - SC(=Y) OR20ON~58

S(O) 2( ORY '
g Ilact aw-R15- 7 nenbered rilng

5-7 rrerrbered ri 0 :
5-7 nmenbered rRAg g&kgam C1-C8 al kyl, gl
105 WD 200620840 PCT/ US2006/ 003654 %

C3-Cl2 carbogssiyl, C6-C20 aryl, and C2-&28
het er ocycls heRS said al kyl, al
car bocyclyl, ¢/l , and heterocycle a
substituted W thy7one or nore groups ind IXb
selected fromF, d, Br, I, 0, NR20R21- S!rO -

S( O R20, -S(C»ZRZO aIkyI al kenyl , al kynyl ,

carbocyclyl, ary eterocycle 50. The conpound

o oh ) mihoreimBY T R and ] Roimgepandewi sekc s o I CL Br,

LR I R R R R R ERDRS S e ng
Nlé?cc:aa@thmRPP@(emeél s@R%t@@gﬂ)Rﬁ‘i 00CN=‘ﬁI®R23 51.
The co aj,m 1 sel ect m For muj.as X | a-d

OGARE MR -OS(%(Q& ) £OY ('%Y)ﬁ@li\ BEOR QR@&\ )@B JRX N
P(éil)%oﬁa’)@w, Bﬁ@Y)Z@)ﬂ{H)ﬁRﬂ’Rm, -SR®, -S(O)RZ, -S(0),R%, -S(0),NR* R,
-S(0)(OR?), -S(0),(OR?), -SC(=Y)R?, -SC(=Y)OR%, -SC(=Y)NR¥R?, 5-7
membered ring lactam, 5-7 membered ring lactone, 5-7 membered ring sultam, C;—Cs
alkyl, C,—Cjz alkenyl, C,—Cjs alkynyl, C3—Cy carbocyclyl, Cs—Cayq aryl, and C,—Cag
heterocyclyl, wherein said alkyl, alkenyl, alkynyl, carbocyclyl, aryl, and heterocyclyl
are optionally substituted with one or more groups independently selected fromF, Cl,
Br, I, OR?, NR?*R?! -SR?’, -S(O)R?°, -S(O),R?, alkyl, alkenyl, alkynyl, carbocyclyl,
aryl, and heterocyclyl.

45. The compound of claim 44 wherein R2% R3, R* and R’ are H.

46. The compound of claim 44 wherein RS, R’,R%, and R? are H.

47.  The compound of claim 44 wherein R is H or an optionally substituted
Cy—C;y alkyl.

48.  The compound of claim 44 wherein R! and R? of Formulas VIIIa and
IXa together with the atoms to which they are attached form a 5 or 6 membered fused
heterocycle ring having at least two heteroatoms selected from O, N and S.

49.  The compound of claim 29 selected from Formulas Xa, Xb, XIa and
XIb:
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Ilb R4 R& R3 R11 R3 RI1 Ay ANRLI2 R5 NRL3 R5 N R13
XXlc XNXId R4 RA& RBR111 RBRILANRAN N
webdeRIAs R5 R5 X N XIlla X N XIlIb R4 R4 RBCRIISA0BI003654
Al NN RERS' XNXTic XNXIld 106 WO

2006/ 084015 PCT/ US2006/ 003654 R4 R4 R3 R3 R11 | A A

R 1240R5 N RS N X N XIIle X yHRJ | f RéR4 R3 R3 A |
OA T N R NN RSX ANN XII1g XINih RRa

Xb

wherein R®, R7, R®, R?, and R'® are independently selected from H, F, Cl, Br, I, -
Rzo (_Y)Rzo -C(—Y)ORZO -C(_Y)NRZORZI NRzoRzl NRZOC(—Y)Rzl
NRZC(=Y)OR?, -NR®C(=Y)NR¥R?, -OC(=Y)R¥, -OC(=Y)ORY, -OC(=Y)NR*R?,
-0S(0)(OR?), -OP(=Y)(OR™)(OR*), -OP(OR*)(OR™), -P(=Y)(OR**)(OR™), -
P(=Y)OR®)NR?R?, -SR%, -S(O)R”, -S(0},R%, -S(0),NR*R?!, -S(O)(OR*), -
S(0),(OR?), -SCEY)RZ, -SC(=Y)ORY, -SC(=Y)NR?’R*, 5-7 membered ring lactam,
5-7 membered ring lactone, 5-7 membered ring sultam, C;—Cs alkyl, C,—Cj alkenyl,
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R3R3BA SRI1 GA S 12 NRRSX \NN R5X AN XI I1i
XIllg wherein R', Rl2, and R13 are independently
woeehwosedsf r om H F, d, Br, I, -OR0, -C(=Y)Re0jUS2006/003654
-C(=Y) OR20, -C(=Y)NR20R21, -NR20R21, -NR20C(=Y)R21,

Cz—dé\lﬁ&%'%é)é c‘@ﬁ()c m% W C%%lggz @%%%@e wherein said

(A5 R d with
alk}_@;( S (@%}rﬁyﬁgza%aggl 9;2@&1(1 YocycR(aFditdmd)l{ S¥dlituted wit

one%@@remuz@mpwdsm i) fromdy. @glR ok ?(ng@?ﬁﬂﬁ‘)
%2& _Sr@%gﬁb{) @n’ba%eé‘g p‘w\?ct o%?lchﬁ %‘YM%?%& 1rglgn

sul3am THe ¢SBaptfuleyl |of cl@ﬂﬁ @3 véleletm R} AndR? GSF atuiulmyXa and XIa

C3-Cl12 carbocycl and. C2- C20
toggtherayid thelagomsocy. F]ﬁ ﬂ%ﬁaEP aéraﬁﬁ?\/c{ fogmyaehol 6 m&mbgfim fused

hetegg{;?ﬁc%f% Pé%m\ll&a%tﬁlaast AN AL ERENEIcE R RnP B

one of nore groups I ndepen entl
sel Hct edTHea ampoundlof cBim 1lsele@R2 fronNRIGRA4s XHRZ:Dand XIla-j:
-S(O R20, -S(O 2R20, alkyl, alkenyl, alkynyl,
carbocyclyl, aryl, and heterocycle. 52. The conpound
of C|alﬁhﬁl whereln X is selected fg phenyl ,
naphthyl and_bi pheny], and substitut ed forns t her eof .
aim 51 whe '

4-j R 12 4-p 2-t|azo HR12

4- th| azo i azol yl, bst td jjor ms

t her eof . 0O 2 84015 PCT/ US2 / 00365 4_4aThe

compound gx M 51 wWRer eig X i s a%gs i ordl |y R X
4-

substitute pyridyl. 55.*Tfe conpound of claim 51
mpwherein the A-ring is an optionally substituted ring
sel ected from cycl opentyl, cyclopentenyl, cyclohexyl,
cycl ohexdfyl, tetrahydr of ur anyl , Rt r ahydr opyr anyl ,
tetrahydr opyrﬁdyl, pi R&r azi nyl, py roI ‘ﬁl nyI R
pyri gy di nyl thlophe-v 56. The

cl ai

x~ N XTITe x7 N xma
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RRIT R 2 NRLNR R-,NR2Z-N Xx X Va XIVb OH R4
RA RB RB2HOJJ$ RR NNR2INN XR XRL XWVc

wahwa/0880d5 The conmpound of claim 56, sel ected PCOMS2006/003654
Formulas XVa-d: OHRA RA RS RR HORS R R2 NR R2

/INRI RO NRO NR8 R RB R6 N N R7 R7 XVa XVb

108 WO 2@¥6/ 084015 PCT/ US2006/ 003654 OH R4 R4 R3 HO
RRENR2 NN Rs R RO Rg3R6 Rs R6 N R7

Ve~ B8, ghe conmpoung 1 sel ect

Nj[R12

X111t

XIIIj

wherein R', R, and R are independently selected from H, F, Cl, Br, 1, -OR%
C(=Y)RY, -C(=Y)OR®, -C(=Y)NR®R?, -NR2RZ, NR®C(=Y)R?, -NR®C(=Y)OR?,
NRZPCEYINRPRY, -0CE=Y)RY, -OC(=Y)ORY, -OC(=Y)NR?R?, -0S(0),(OR?), -
OP(=Y)(OR*®)(OR?), -OP(ORZ)(OR), -P(=Y)(OR?*)(OR™), -P(=Y)(OR*NR*'R?!, -
SR .S(O)R%, -S(0),R%, -S(0);,NRZR*, -S(0)(OR?), -S(0)(OR™), -SC(=Y)R%, -
SC(=Y)OR®, -SC(=Y)NR*R*, 5-7 membered ring lactam, 5-7 membered ring lactone,
5-7 membered ring sultam, C;—Cs alkyl, C,—Cjs alkenyl, C,—Cjs alkynyl, C3—Ci»
carbocyclyl, Ce—Cyq aryl, and Co—Cyg heterocycle, wherein said alkyl, alkenyl, alkynyl,
carbocyclyl, aryl, and heterocycle are optionally substituted with one or more groups
independently selected from F, Cl, Br, I, OR?, NR*R*! -SR%, -S(O)R, -S(0),R?,
alkyl, alkenyl, alkynyl, carbocyclyl, aryl, and heterocycle.

52.  The compound of claim 51 wherein X is selected from phenyl, naphthyl,
and biphenyl and substituted forms thereof.

53.  The compound of claim 51 wherein X is selected from 2-pyridyl, 3-
pyridyl, 4-pyridyl, 2-imidazolyl, 4-imidazolyl, 3-pyrazolyl, 4-pyrazolyl, 2-thiazolyl, 4-
thiazolyl, and 5-thiazolyl, and substituted forms thereof.
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5-(1-(2-am noetyl)-3-pyridin-4-yl -

H pyrazol -4-yl)-2, 3-di hydroi nden- | -one oxi neg;
wo-2(ds/0881am nopropyl )-3-pyridin-4-yl-1 PCT/US2006/003654

H pyrazol - 4-yl) -2, 3-di hydroi nden-1-one oxi ne;

5- 4- but y! di n-4-y
( 4gzol fﬂféjp‘?%né g?ﬁ%%b%@mﬁ%%%@%ﬂ#ﬁ Sulbstityted 4-

pynﬁpyrrolldln -yl)-3-pyridin-4-yl-1H pyrazol -4-yl)-2,3
- di h%grm nden-1 -one oxinme; 5-(I

-(piyeridr h&wngpo)md% opylaindbh wheydln thd-Ao¥imgd0hn dptidnhHy, 3-
d d
sl A Pg PR EBPro1ebshywrpsatany cvpiohiepyh sysfohexcny,
teﬂr fblraﬁ ﬁte’hﬂhﬁdﬁﬂ aﬂﬂefétrahydroﬂ}ﬁlyg)&ﬁ@azmyl1pyrrohdmyl

~-t et rahydropyranyl )~ 3-pyri
PYHdﬁlyPﬁrzmlldmylyﬂl)opilesyldan@/[d?euyhden- 1-one oxine; 5-(1-(3

by Fao ol L RN TR el ad b0 Kormtas Xva-a

5-(1- ((ZHte,t{zrahydropyranyI) 3-pyridin-4-ykal

H pyrazol - 4-yl )2, 3-di hydroi nden- |
5- ( s exy et hyl ) - 3- pyri di ntQ Rol -4-yl)-
2, 3- den-*-one oxine; 5-( R

R- hyd YReychabexyl ) - 3- pyri di n- 4-
Hpyrazol -g yl )|- 2, /Bl Rdi hydr oi nden- N-R?
5-(1-(2, 3

N
di hydroxyprop)§ll) 3 pyri din-4-yl - 1H pyrazol -4-yl)-2, 3-d
i hydr oi ndgnyd - one oxi ne;
5-(1-net hyl - 3-pyri di n-4-yl -1H-pyraon-4-yI ) -
2, 3-di hydr oi nden -1-one oxine; 109 WO 2006/ 084015
PCT/ U32p06/ 003654

5-(1- ano pyri di n-2-y1) - 3- pyri di n- 4- §f - 1H pyr azol -
4-vyl hyrRFr oi nden- 1-one OMOQUE; 3RS (1

S- hydr ox ¢l ohex?y| ) - 3- pyri di n-4-} azol ra-yl) -
2, 3- ; | -one oxime; 5 3

-am nonet hyl -p F"Nn 2-yl)-3 -pyridin- 4 | - N

H pyrazol -B-y| YL 273 - di hydr oi nden- 1- oneRdxi ne;
5-(1-(5-(am n@rretl&yl)pyrldln 2-yl)-3-pyridix-4-
yrazol -4-yl)-2, 3-

XIVe XIvd

57.  The compound of claim 56, selected from Formulas XVa-d:

§|1-1Hp
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di hydroi nden- | -one oxine; 5-(1-(3S (IS,
2R-di hydr oxy) cycl ohexyl ) - 3- pyri di n-4-yl - 1H pyrazol - 4-y
woOReds/084016i hydr oi nden-1 -one oxi ne; PCT/US2006/003654
5- (1-(3- et hoxyacet ami dopropyl ) - 3- pyri din-4-yl - 1H pyra
zol - ‘yl)_g 3- di hydroi nden-1I -one oxmek4
5-(1- 1 nonet hyl phenyl )-3 -pyridin-4%yl -1

H py R - 2, 3 -di hydr oi ndéen- A~ one~0xRe;
5-( t am gd) pyri din-2-yl) - R21
H )-2,3 - dihydroi ndeR ONE _BX]
5-(1- pyR\di n- 4- yl - 1H pyr azol - 4- Xl) N
2,3-dih20|nN/1-one oxi ne; /
5-(1-(2 yl)-5 -pyridin-4-yl- R

Z ﬁ% , 3 -di hydroi nden- 1- one)=dxi ne; 5
-(2-(Byr difi®ylYpyrazol o [ 1.5 - aRep H'B?n 3
-yl) -2, 'y Lhydr oi nden- 1-one oxi ne; 5N gzs-(l
S- hydr oxy) C)$C| opentyl)-3-pyridin-4-yl- R

H-pyraz?% 4-yl)-2,3- dihydroinden-I-o0 XﬁXIn‘E
5-(3-py g fn-4- yl - 1H pyrazol - 4-yl) - 2, I'hydr oi nden- 1 -

0n€58|0X| MEie 0;611( ound o(f_j clamz 1 Sfleftﬁs from: . I o i hvd

-cycl opentyl - ridin - razo -

r O?ISnﬁe q_m%@p,‘r@y é(pyfgim# }yl 1H—pyrpa>éol -4-y1)-2,3 )c/hlzydromden-l >c/)ne
-(1-(2-(4-nmet hyl pi perazinyl)ethyl)-3-pyridin-4-yl-
pyrazol -4-yl)-2,3- di hydroi nden- | -one oxineg;

5- (keI :mlinoﬁrqpyt)Lﬁpﬁicﬁn%yll}ﬂ-pyraazM—y@-&B )difb&drmntﬂmf hione

-3(2H) - one oxi ne;

OXII!'3'@(1 met hyl - 3- pyri di n-4-yl - 1K pyrazol - 4-yl ) -2, 3-di hydr

(- -4 1-1H- 1-4-yD)-2,3-dihydroinden-1-
e (1@@?{9{ ggﬁtgg@ g?m in Y 1Hpg§/arzgzoy_)4 5 )1 ydroinden-1-one
oxire;3- di hydr oi nden - 1- one;

5-(1-(2-(2s.hydro
o py GRS SO v o et P s ot -one

ox1ﬁ4‘@ 2006/ 084015 PCT/ U82006/ 003654 5
-(1- é2 (4- et hyl pi perazinyl)_ ethyl)- Byrldln I
H Py hanperzﬁuymsd)ﬁalyrldmeFéHapwqu@ﬁ) 13- dlhydrﬁ@lde%-l one
%2 hydr oxyet hyl - 5-pyri di n-4-yl -1 H pyrazol -4-yl)-2,3
Oleﬂ'hydro 1 Hinden- | - amine; 5-(1-(2S (1

S- hstdlr-mcm)eﬂw@ﬂ@@ﬁﬁhMb -Bp¥riditl-#-Gil-NEépyrhzol-4-yl)-2,3-dihydroinden-1-

1H pyrazol -4-yl)-2,3- di hydro-1Hinden-|l -am ne;
one oxime;

5-(1-(3R-tetrahydrofuranyl)-3-pyridin-4-yl-1H-pyrazol-4-yl)-2,3-dihydroinden-

oxXi

1-one oxime;

5-(1-(3S-tetrahydrofuranyl)-3-pyridin-4-yl-1H-pyrazol-4-yl)-2,3-dihydroinden-
1-one oxime; 4

5-(1-(4-tetrahydropyranyl)-3-pyridin-4-yl-1H-pyrazol-4-yl)-2,3-dihydroinden-1-
one oxime;

5-(1-(2-hydroxyethyl)-3-pyridin-4-yl-1H-pyrazol-4-y1)-2,3-dihydroinden-1-one
oxime;

5-(1-(3S-(1R-hydroxy)cyclohexyl)-3-pyridin-4-yl-1H-pyrazol-4-yl)-2,3-
dihydroinden-1-one oxime;

5-(1~(2,3 dihydroxypropyl)-3-pyridin-4-yl-1H-pyrazol-4-yl)-2,3-dihydroinden-1-
one oxime;

5-(1-methyl-3-pyridin-4-yl-1H-pyrazol-4-yl)- 2,3-dihydroinden -1-one oxime;
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5-(1-(2-(N-piperidyl)ethyl)-3-pyridin-4-yl-I|

H pyrazol -4-yl)-2, 3-di hydroi nden- | - one oxi neg;
wo-20ds/088t1Byl - 3- pyridin-4-yl -1 PCT/US2006/003654

H pyr azol - 4 yl) -3, 4-di hydr oi soqui nol i n- 1(2H) -one

oxi me;. 5-(1-(4-npiperidyl) yridin . .

H- p?r@z@rqywwynémz? sl)é-Pw’t“E &wgld%ﬁyrélz ‘éﬁ{)é[%fﬁﬁélfmden'

I- (g%(? 25 hydr oxyet hyl ) - 3- pyri di n-4-yl - 1H pyrazol - 4-yl ) -
2, 3-5d{1h38F @ Bﬂ@dmxybcyclmhexyl) 3-pyridin-4 -yl-lH-pyrazol—4 -yl)-2,3-

N- t hyl dyl 3- din-4-yl -
dl}FFdéﬂ/‘Pé% ‘Oﬁge ezplspglrlhygrgl) ndeﬁyrll Ioﬂe Oil me;
|5 ( 3}@}@'—%&0&1&:&&1 -pytitiy-A33 };y‘hcﬂﬁ H=y2.131- Ey&h’&f@y]’)-@?}l

(2-hydroxyet hy pyri di n-
dihﬂldpginéﬂm-oneykbm&,ndol in-2- one

SRt L T S S e S R D

dlh <51hdéﬂli‘bn¥bxﬂcnd’|‘ pyrazol -4-yl ) -i ndol i n- 2- one;
(1-acetic

aci cﬁ A-@pr(18i PR4lilpdrppDeetedesyD-4- -Rpiridip45ddithpuaeelieh=2.3-

dﬂg’d?q%fl%{s#}g‘r oxyeei’hyl )-3-pyridin-4-yl-1H pyrazol -4-yl) -
2, 3- 31(lhwdmeﬂlbk?zaﬂetiﬂM@mﬁ.ylﬂSqj'yﬁﬂ'ﬁli-4-51-1H-pyrazol-4-y1)—2,3-
droxyethyl)-3 - pyrldln 4-yl -
dlwdéwé%?{ OREPRYOG- 1 H-i ndol e;
1- - -
HS pyf{—gl gygﬁ W@Xﬂ(}knﬁ) 30¥ridihh-a- y‘i 131-1 pyrazol-4-yl)-2,3- dlhydromden
1-omet dxarget hyl ) i soi ndol i ne- 1, 3-di one;

e S S R S =%1g.pyrazol-4-y1>-2,3-
c(rémﬁ@ﬁ Dy @xyss;hy! ) - 3- pyri di n-4-yl -
pyrazol - 4-yl )-qU| nazol i n- 4( lt?lyone -

- hy Oﬁ-bbcmmﬁ)mgldllpﬂf}ﬂdﬁﬁpﬂraw b 2}§Tdalzxﬂrom gn j=0pe ogime;
) pyﬁ/g]lr ﬁZ liy{r?)x ey'i) 5-pyr1d1nn3r 9? 1H= p}/rgZoq % ﬁ}’%od&}{;?&r%d)m- -one

oxiiinByr azol - 4- yI) N-tert but yl oxycar bonyl - 2, 3 -di hydro
-1 Hinden-

5- (15 (&@w@#mﬁw@mwybﬂ pryinygidin-3y1)42.3- dlhydromden-l one
0%{;“ yrazol -4-yl)-5-1 Hindol e;
?l (2- hydroxyet hyl)-3-pyridin-4-yl-1
H- py3-élz @&@&hﬁdr&xj)&}@lﬁp&ﬁtyl)ak—p&n&m%—ghEH—pyrazol—4—yl)-2,3-
Z Sél met hyl - 3- (pyridin-4-yl)-1H pyrazol -4-yl)isoin
difypirpiad n'ér%le&%i% 111 WO 2006/ 084015

PCT /§J§32 &H%fﬁﬂ{ AT L izii-dﬂﬁldi’dﬁh@érpﬁfohél bdimfl; Y/ ) 3
(Dy“d 'Pl-pyraZO- i soindolin- | - on
OXI nfe(1-cyclopentyl-3-pyridin-4-yl- IH—pyrazol -4-y1)-2,3- d1hydro1nden-1 one

rgl (1-met hyl pi peridin-4-yl)-3-(pyridin-4-yl)-1H pyra
OXPBF= 4-yl )i soi ndolin-1- inmine;

5-(1-(2-(4-methylpiperazinyl)ethyl)-3-pyridin-4-yl-1H-pyrazol-4-yl)-2,3-

dihydroinden-1-one oxime;
5-(1-methyl-3-pyridin-4-yl-1H-pyrazol-4-yl)-benzofuran-3(2H)-one oxime;
5-(1-methyl-3-pyridin-4-yl-1H-pyrazol-4-yl)-2,3-dihydrochromen-4-one oxime;
5~(1-methyl-3-pyridin-4-yl-1H-pyrazol-4-yl)- 2,3-dihydroinden -1-one;
5-(1-(2~(2-hydroxyethyl)aminoethyl)-3-pyridin-4-yl-1H-pyrazol-4-yl)-2,3-

dihydroinden-1-one oxime;
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6- (1-met hyl -3-(pyridin-4-yl)-1H pyrazol - 4-yl ) napht hal e
n-1 -ol; 6-(1-((1

we,22@@)os1Bydr oxycycl ohexyl ) - 3- (pyri di n- 4- yI) 1 PEPRUSAB6/003654
-4- yI)naphthaI en-1-ol; and 6-( 1-nethyl-

D et R TSI sl

dl@idryla{_mdgn.qqgnm@ pharmaceutically acceptable carrier.
60. The conposition according to claim 59,

addi & (2ohedrpyyetlytr-pwidin4an-1 Frapiazolohal)-2, hditageui Henden-1-
mﬁ@_nt sel ected froman anti-proliferative agent, an
i- inflammatory agent, an i munonodul atory agent, a
neursa(1r-msa41@-ﬁ3aﬁémeyo%peﬁ@em-p§ﬂdm-4-yleﬂHlpwazol -4-yl)-2,3-
cardi ovascul ar di sease, an agent for treating li'ver
dipydse-d fsindgpr 1 asinesy r al agent, an agent for treating

gggnt(%g ﬂggﬁﬂxgahgﬁnﬂhg%ﬁg bﬁenc? %@%fg@ gﬁdﬁg&” enJ'

mmmmpnaltlon conprising the conmpound of claim1l in an
armu tectably inhibit Raf kinase activit
RS ? S&%?(I“ldyl éé’éégir%ﬁ@l-éaﬂkﬁérdi %ﬁowaﬁmof[n-é@m -one
Ogﬁgglcle 62. A nmethod of treating or |essening the
severity of a disease or condition selected fromthe
gr oup(le@hpipstidylly 3 afyridaméot-1 Hspyraiod4-yl)-aBet 65,

h to al ar di ovascul ar di sease, Al zheiner's
'w%§§§5§35%89ﬁ?° iF 'ﬂﬁg¥@f’V|ral di sease, autoi nmune
di senpe®-halrbefdsd)-Sp9atm-4-5ESHGRsi0b4- ;nfg BLARYdoinden-1-one;

al | er orders, inflanmtion neuro i ca

i G- Gletis(N-meeyiriphradyIDF o aHini e pytsank y e dibydroinden-
8&%%8 fed with organ transplantation

I'muinodefi ci ency di sorders, destructive bone

di s@- cﬁepﬁ;dlnmowHe—pgtazma-ym@mﬂ@ﬂﬁomcﬂdmt Bohé;0US
di seases, conditions associated with cell deat h,

t hr onti--hydoeethylp-pyeaderd-sh Yrlaymzobh-ylkdehng-one;

e Conat RRET 2 pe ey A HEhr LR IR s RO

di sdr-@emsthiyt3gpypiaini-éiyl- 1H-p:50m1-|4sylm-g1dohﬁ-$b1mo of
e Rl S ol DL e 1 gpe o
met hpg . @h}‘c[r@)@}te‘t}ﬁ@) §%5}ﬁ§ﬁ1-4 91- mtmmh 4Ly1)- @%ecﬁh%roﬁﬁﬁaazme_

treatment -~ whi'ch'i's conprised of "adm ni'stering to sal
Lérdiomal a therapeutlcally effective amount of a

| 6/084015 .
o ks B3y e e P S R Bl als i
t he LANESkydroxyRely@rs-perilinemyPIEE tazoRU3N)2-(2LEN Vi X,

prostate, testis, genitourinary tract, esophagus,
mq:tbfpwtbyl)gqonr@bﬂla@ﬂe%ﬁwnﬁeur obl ast omm, stomach, skin,

keraf 83&31{]}&?8{%th}}l)u§] %yrlgllﬂ' ﬁ?f H! pq'rafz%[ g')ﬁ)og%zotcﬁ{lgﬁdmxole

cel |
5-(1-(2-hydroxyethyl)-3-pyridin-4-yl-1H-pyrazol-4-yl)-quinazolin-4(3H)-one;

5-(1-(2-hydroxyethyl)-3-pyridin-4-yl-1H-pyrazol-4-yl)-2,3-dihydro-1H-inden-1-

amine;
5-(1-(2-hydroxyethyl)-3-pyridin-4-yl-1H-pyrazol-4-yl)-N-tert-butyloxycarbonyl-
2,3-dihydro-1H-inden-1-amine;
5-(1-(2-hydroxyethyl)-3-pyridin-4-yl-1H-pyrazol-4-yl)-5-1H-indole;
5-(1-(2-hydroxyethyl)-3-pyridin-4-yl-1H-pyrazol-4-yl)-5-isoindoline-1,3-dione;
(Z)-5-(1-methyl-3~(pyridin-4-yl)-1H-pyrazol-4-yl)isoindolin-1-one oxime;
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carci noma, non-small cell lung carcinoma (NSCLC),

wo 2®esdo1cel | carci noma, |ung adenocarci nonma, PGODUS2006/003654
col on, adenoma, pancreas, adenocarci nhona, thyroid,
follicular carcinoma, undi ffer enti ated carci nona,

e L

one @;ﬁﬁﬁages ki dney carci noma, rryel 0| d disor ders

| ynphoi d dj sorders, cal
oh ARy ek ppertt- DRyt - PaR i b1
imipeNt €stine, colon-rectum Ilarge i ntest| ne, rectum
mbi’ ain and central nervous system Hodgkin's and
I eﬂKé{m@:hyl%(pyAidheﬂhfd))dlIdfpyra’zehﬂiryrh)ylapl@thdb@\lazlc ul ar

f
e i L e U T R
yl)ngtgﬂ{aqel{gjoh%g in a rramml in need of such treatnent
is conprised of adm nistering to said mammal a

théf(ége@hylc%rmwld@f-ﬁedl—1H@yaa¥@lrﬁtylhlﬁpla glsnpoind of

3 L SRR DS RO OGARARE B biEn 1 and

a hﬁ@ﬁd@bmﬂy&céﬁp%aés&maﬂyot rophic lateral sclerosis,
Hunti ngton's disease, cerebral |sc

ne&Poded@a epappsiionpecerding M%%S% 5&“&&’1\1& FROPTHRG 3
. addﬁ!@ff&h ?’i‘%&;feuﬂ@ bt Qi Vﬁtk(‘l %ro n%r'oﬂfér&\% AFRATR aftil nNeed

reat frent rised of —adm nistering

' mﬂatnﬁnstar}obgmmaa |1mmmbmbdﬂem agdnlt,;a refufasophicefacton antaget far
nd of claim1l. 67 of treati

trating abAUEOHYY HreBaciiee : HECIR B FHEGRoFb-viral agent, an
agerﬁ%Méahhg bl RSrS  anG@BL B trelfnFRtiATetcs, oradithgesl Y 8dating

ypersensitivity reactions in a manmal in need of
immsmodefiaiasy disotdeshi ch i s corrprl sed of admnistering to

! f
Corfounds SRR Rgb gl B uR Y AL LR ot

deteB3@BRI iehide Raf kédagé Aativityintl B@hﬁﬁﬁﬂﬁ‘e&ﬁédﬂl@racééptﬂﬂe carrier, adjuvant,
nedi canent for the prophylactic or therapeutic

or Vtﬂiﬂé]&t ment of cancer. 69. The use of a conpound
rdi | @i f diti
5 B SR ASHERS e r o
selet:tkaaﬁo[’feme g@éumhdllsﬂﬂgsmahaﬂ si:rcﬂ@ad;lebetesz (hepéfhmegaé:e of a

Co nd_accor |n to ¢claim1 in_.the manufacture
cardiepeiFritcaro %lrf-‘gmsrrso%mﬂﬁ%t&wf&c ot erEp e, auSmifine

d1se5¥e§ a&tﬂ@rﬂ&cl&gﬁg GRiadREC P& AL Veﬁle?gu? aRdRiers, IflamfhgidsS e

conmpound ‘accordi hg to claim1 in thé manufacture
neurnflogical Kifsdrd:emm rhbnﬁmne—teﬂmef:bdleﬁﬂw,l oditions psspeiated yath grgan
treat pent of

ooty oy Tary oty BEREg B b agyeraive
dls&ée%s e eRAR/ BRALLL: 5cd?1@ﬂdﬁ§3%6{a%3ﬁﬁﬂcelﬁdeaﬂl fdhlbﬁibm-mduced

phar'maceut i cal conposition conpr i S|M% a, conpound of
platelethaggragationralironic myelogenous leukemla (CML), liver d1sease pathologic
immune conditions involving T cell activation, and CNS disorders in a patient,
comprising the step of administering to said patient a therapeutically effective
compound of a compound of claim 1.
63. A method of treating cancer in a mammal in need of such treatment
which is comprised of administering to said mammal a therapeutically effective amount

of a compound of claim 1.
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b) instructions for use. 73. The kit of claim 72,
further conprising (c) a second pharnmaceutica
woaopasstison, wherein the second phar maceuti caPCT/US2006/003654
conposition conprises a second conpound having
rol.iferative ac

anti A t of claim
75, G E RBE gt ey Sorehe oo b Seipged S0 BBl Dvary,
ceﬁ}lmﬂrés@ﬁ@%ﬁls gei%uﬁﬁéﬂyaﬂacp tesoiﬁ@gusata@y@;d Blishladté@b] on
'Said first and second pharnaceutlca conposi tions

neumblaswata, stomach, skie feratnaeashoma,Jungriepidermoigfcardingnia, Fage cell
caE%rﬁ%ng ﬁ%ﬁgllfckg%&gﬁc{glﬁqlﬁg 59 ﬁﬁs@ﬂé&@%ﬁ%ﬂ %?llcmoma 1

e Sep e Conta ners. p

addialdidon®, behdicBlofdadenbacpahcteab,hdbhdcatciguimtla, Skeyroi) folhcular
pharnaceutlcal conpositions_are contained. in the sane
CAECHRATRA, ﬁ@dlffevemlawdﬁmmmepawﬂkliyrfgr%@nwﬁm%l% fnelanoma,

SEAPENIR 0D Byl HNESELERBL, AR it
mjrﬁbldId%otderﬁﬂymphmﬂ]dlsovdem halr:i7 valisdibviecal cayityand pharyax (atal), lip,
tow%yﬁgﬂgﬂsph%‘/%tsmﬁ AT @nmg?efrégf# 1 iﬁ@?@l@%ﬁ#ﬁgﬁﬁﬂn and
Ceﬁgalg{eg}yo:ﬁgéoﬁéeimg%%%%ﬁl}%s aﬁ(ﬂ%u&;n%a ﬁlf ;(e ﬁlc tRII ngv\z ere Hal
i s 165. Br ,A oretl@id oﬁmelahngcirdmdscmar disgasscelsnied fep tpstenosis,

car(ﬁglgegaly, athe%c:)LsAélerosis, myocardial infarction, or congestive heart failure in a
mammal in need of such treatment which is comprised of administering to said mammal
a therapeutically effective amount of a compound of claim 1. '

66. A method of treating neurodegenerative disease selected from
Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis, Huntington's
disease, cerebral ischemia or neurodegenerative disease caused by traumatic injury,
glutamate neurotoxicity or hypoxia in a mammal in need of such treatment which is
comprised of administering to said mammal a therapeutically effective amount of a
compound of claim 1.

67. A method of treating inflammatory diseases selected from rheumatoid
arthritis, psoriasis, contact dermatitis, and delayed hypersensitivity reactions in a
mammal in need of such treatment which is comprised of administering to said mammal
a therapeutically effective amount of a compound of claim 1.

68.  The use of a compound according to claim 1 in the manufacture of a
medicament for the prophylactic or therapeutic treatment of cancer.

69. Theuseofa compéund according to claim 1 in the manufacture of a
medicament for the prophylactic or therapeutic treatment of cardiovascular disease.

70.  The use of a compound according to claim 1 in the manufacture of a
medicament for the prophylactic or therapeutic treatment of neurodegenerative disease.

71.  The use of a compound according to claim 1 in the manufacture of a
medicament for the prophylactic or therapeutic treatment of inflammatory disease.

72.  AKkit for treating a hyperproliferative disorder, comprising:
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where Ris Hor Cl-Cs alkyl. 79. A nethod of making
woOheosssarsl a | a conpound of claim | conprisi ngPCTS2006/003654

step of reacting a pyrazole boronic acid conpound: R2

(RO2B NRL X ):NN where Ris Hor Cl1-C8 alkyl; with

a hao- sbidnst PharmacqulisalFomporitign compuising a coppopad oiwaim 1;

Hal RS where Hal is I, Br, or d. 80. A nethod of

maki ng the Fornula Ib conmpound of claim1 conprising

t he 9t ep iaftructians forgsa hal o- pyrazol e conpound: R2

(RO.2B ~ N Rl . ere Hal is 1, Br, or o with a

oo A ] h?élb%‘g%w?aaﬂah% SAPBLIFGE (c>mse@p%®aﬂapceuhsal
corfpEioR WherbinQhe Sekof® pRrtMbeutitdPeomposition comprises a second

compound having anti-hyperproliferative activity.

74.  The kit of claim 73, further comprising instructions for the simultaneous,
sequential or separate administration of said first and second pharmaceutical
compositions to a patient in need thereof.

75.  The kit of claim 73, wherein said first and second pharmaceutical
compositions are contained in separate containers.

76.  The kit of claim 73, wherein said first and second pharmaceutical
compositions are contained in the same container.

77. A method of making the Formula Ia compound of claim 1 comprising
the step of reacting a halo-pyrazole compound:

R2
Hal
—
N—R’

~. /

X N

where Hal is I, Br, or Cl; with a fused A-ring boronic acid compound:

(&
R5

where R is H or C;—Cjy alkyl.

R4
R3

B(OR),

78. A method of making the Formula Ib compound of claim 1 comprising

the step of reacting a halo-pyrazole compound:

R2
Hal
B
N/
X \
R1

where Hal is I, Br, or Cl; with a fused A-ring boronic acid compound:
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R4
R3

B(OR),
R5
where R is H or C1—C; alkyl.
79. A method of making the Formula Ya compound of claim 1 comprising
the step of reacting a pyrazole boronic acid compound:

R2
(RO),B
e
N—R
~ /

X
where R is H or C—Cy alkyl; with a halo-substituted fused A-ring compound:

(x
RS

where Hal is I, Br, or Cl.

80. A method of making the Formula Ib compound of claim 1 comprising

R4
RS

Hal

the step of reacting a halo-pyrazole compound:

RZ
(RO),B
B
N/
X \
R1

where Hal is L, Br, or Cl; with a fused A-ring boronic acid compound:

R4

(v

R5
where R is H or C;—Cy alkyl.

R3

Hal
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