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WD 2008/ 051808 PCT/ US2007/ 081841 BI CYCLI C TRI AZOLES AS
PROTEI N KI NASE MODULATORS CROSS- REFERENCES TO RELATED
WQRRBBOOATE ONS [ 0001] This application clains tPer/us2007/081841

benefit of U S. Provisional Patent Application Serial

5 Nos. 60/952, 840, 60/913, 766, and 60/ 870, 309,

entitled: BICYCLIC TRI AZOLES AS PROTEI N KI NASE
BICVICTIIBI'RIAZE©1.ESIAS FROZBIN KEINASEMOGDULATORS
Decenber 15, 2006, respectively, and U. S. Provisional.
Pat ent @BﬂSSeBEFERBMESIT(D\IB.EI@@TEBZABBEICAHONS ed

oT Y P
1000 S APPTedlom B W PERTy B dRag8oR e ampligif Sera
Nos. b@/osipxwle@ymdmwm 6dﬂ@7(ﬂ3®ckﬁ&we13mye@p¢l TRIAVDRES A9
PROTE&II ‘cations is her eby incorporated by reference in

KH&ASErMOPUIo/AT@RIS",p@ﬁM@wO 2QQ7EBBU@4 R9E7, and December
I
15, 2@ C ?c‘é‘:th t% r)I ;21 oﬁ]S 1§P1§§E{§%egge%§0%a§lﬁﬁ %eflgl . 96%/§69 552,

entitlgd GTI{IMEML@EH(RIDAIZIEQEIHR@DENKWASEIMQDUI@AF@RS" filedlOctober
nmet hods of naki ng and usi ng these _conpounds and
B

23, 20mplarity ghthesofibingdatesds bewb slaaer ane therljsakgsirssf each of these
. i t

o CETRAR By 1 RSBy MO
cel lular functi oREELDEeE diHe DISCLOSIIRENS in protein
ki nase activjty have bee _a iom at tfd wi th severa

[000%]; < Ehsrgsenk Atsclapwe retaies o YFwlisitHagolnrgtedn kingsq mpdrdpigrs,
pharrfl'&reugéél' goﬁﬁgﬂlﬁr@%ﬁﬁmlﬂ@ﬁ)egx&e SdraSn&th SRS rh kg ¥hd usdiPthese
particul ar the subset” of receptor tyrosine kinases,
composnchmldahmj)os\iitibhs fortmatdiseasds padiated\by k2thse actoaty.
targets. Receptor tyrosine kinases (RTKs) such as

EGFR, HERZ, WACRUGRSORIOF THE DISBOSURE | zed

proteins with a clearly established role in cancer.
[0003}r ulykmmealigapiretgintiieases arrimportant s¢gutpsorsiof e¢lbdar fipgiong.
Beca@s&:ﬁiéﬁ%&%‘éﬁé%}?rg}/eub?h it %@ )Q ‘é?‘ge ]ZFC%[] agﬁg fed%‘im?&'éra?alseases

and didoadeRs; tpesikibednades ald augets ferairhe 6Welldmhdnc a[tlfedf yirdsine kinase family,
cancer. For exanple, energi ng data suggests that
and naﬁmulﬁrkydh% symetTrResePROGIToRat kirarysis 2arighed wilkpiougn gyl putative
’
cnclf355te Kb S s PT RO HEFIEMEENI B0 KB
well d@t&ltfﬁmﬁ Iptotahs nétly a&@mly&estabhﬂredableamnmer Hrﬁ@ﬂ%}geting these
Heatoc{e growm h f or g;gi) al so kno ﬁl scatt ;
RTKf.guelops Clegver, frarsei andyfrees gnaave by mrao YdcPbheiegtmen o
certaﬁl A0GEOhEARTLS EfEQEés%IPHQr:{C%HH%Ed geMeleRIE BhePnplicated in
ucli ng mtogenesis nmotility. Further, HG-
cancep:rr Easmaxampltebmstgam datyuggestarthaainhiiytocedl TRIGE] RDtSy CSRER/FMS

and RGBT 5 F RGO REP Ao GPPENE T RRERANGHE VB0 Aifpterty

attradd!v% HFK? BREAS for MieTdevRlopRieRPéewt Adehfith Bkt dahage. MET, a
w dely expressed heterodineric protein conprl si ng of

ond 35 RS ERAS PA B 5d Wcion

growd factod tha@@ﬁﬁan?ékﬁﬁdn@formaﬂ(?@arﬁﬁambS Bevel&@hiant biy $nducmg mltogeneSB
overexpressed in a ni fi cant percentage of huma

and ceH measily.divethes Hﬁ&apﬁom ¢ eElATtAYS Pnaimplahag ?qlbWOBléw@én
o B AR TSR, SR T
bind & &s rRO¢ptbl, MEB,H I’E:Ot;pt(gaytosme kadmeomTc arvadely expresded

cancer, small ce
heterodimeric protein compr{slng of a 50 kilodalton (kDa)a-subunit and a 145 kDa -
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5 lung carcinoma, colorectal cancer, prostate cancer,
brain cancer, liver cancer, pancreatic cancer, and
whewassisesancer. MET is also inplicated in PCT/US2007/081841
at herosclerosis and lung fibrosis. [0005] MET was
subutdit (Maggictent alf,iJeGeld&hpsiolr, 47311881861 TN is everegpresertinta
TPR-MET) in human ost eosarc 8e|| i ne that had
signiicanhPeParegs v gaRssrhind diRempliprdduring B LaBtEeh bytyeen
prlm&%ﬂ&% afill nﬁltastaéggﬁe va-m)%s MabefsGh %ﬁ&r MM (R)%Hkg)ré%bl@ﬁ‘%e
(al so known as 10 hepatocyte growh factor re tor
1mth@<R1n0hE$ ort aoe—mmﬂl)mmddo,l gastrllmagatmstaiwmma; a:t;uabcagncmmall cell

1 factor (" IT|GF?1 ve numerous biol ogical activi
ung GNP QR I TRIALERST BIOGIY SBhoct gl bt i prygpatic
canced] drldeireddt EalcbiOMEN G 1% ﬂﬁﬂ’@@t@@% StherB5AGGHE BB lung fibrosis.

t ubul ogene5| s cell notili ty and invasive growth.
at C NGat ed in t ;
[000#3 nvlg% O\%és a IE@E? daaglaastraélg orm1n rg?réalige%n %—Mé’l’) ina
humagaR@esartdifa el hnge tﬂaatdmeyoee@fteaéd w(ilﬁSN fiethyl N'aafser ,

| ung cancer, ovarian cancer, liver cancer and breast
mtrowahwhne Govrrer et alat8tyal RME Tviscemorgiosing kiape falgaknown as

hepai§EE0 g LD, ERISE AP PEARS) 65 Al rowt
facton:(atHai}RTga have nimedreud tolapival aviviles telidieg e btisiubitiah iofig

at hway .can_play an inportant role |n resi sfance to
prohfgaaﬁleefsum@? éa%gent%?n ALMAIPBOSgEIs \E E@Qge%@énce“

motil{t9 4hd 1&@51@@ glgfmh i’btﬁglogﬁah#* NETHIS Eéengﬁ{ﬁh%ms& il I!Pl@th‘OWth
ave rel aps fter initi response t
invasiontandinneasassuafimay cgﬁ’énent forios aficaneer mtlludlngkbudrlem cancer, gastric
addi tion to cancer th sevcg gthat SI\/ET. Gvai
Can"‘ir HP® FE6h Or‘fﬁry’:a‘h%?\‘?%e "déa‘i“'r’?r FRE PP SENERt SR AP RIS
mutatiGYehi 16 AYEPASve Breh BslindGn hlsmsh Bircona @ 8dtsRs aRbin&Pbsdicscancers
associated with nmultiple nmyeloma, nalaria infection,
such e papéliary rembcelh@s@nmn@s Thee ot alses¢'gdenga theaiEfy signaking pathway

canp t aL on t rﬂﬁﬁgﬁes&’slané:g ?o cancgr \Atlggrgip%g B %égrgkl%t thg ?\JHYT gene has

been Wd’tﬁl@&@l Bebm@flﬁéchﬁ‘l 1884 egiceopatiehts B hdbe ABlpsedisfedriigitial response to
hroni c nyel ogenous | eukem a patients treated wt

th
EGFR ARt bitar seghcrs Befittnibend gtlpamiadi ln additiea to ﬁ%ilCPTetﬁF@ is evidence that

AR i BRI A ey sl i

invastbi gste@igsis haociated vithpmeltiphd rgelbmapealarie infestvnedmbetyl y
preval ent if MET inhi §\§t ors becone w dely use in

retingpafitey PoOTiFER A EtEGMURHAYS BRe MG LIS SN aspiriatively
e -

uncoﬁgné)tngﬁ ?ﬁﬁm@(gg%fsﬁﬁg%z%rg gzttkleg ﬁg ?lgegl%?g%e\ﬂ@ﬁt of‘ﬂ%’%éeﬁ@ﬁ of BCR

ABL ohwistédng in ehmh&dnyatognguwlupkmlafpau@ts geatpd with ulylatmsb aed EGFR

ki nases whi ch have 0 dled as
mtaipR TGRS PGB et BTG S LR oS Ot
additf3Eht Mﬁhenﬁtxﬁ&fslmﬁ ﬂﬁgﬂ%ﬁfe?«@%g RsikRfcd 86 V\gﬂ%d‘i)crtecf Q'bebbige

macr ophage stinulating protein and 2 2008/ 051808

incre@glsreeien0E MET inhilbitarh becomsswidelyrust in ¢angerofl hyefore drugs that

effecﬁ}fl 2% tg}gsq_rﬁlef(%%%%@m}t%t}/on%f)ﬁ g)teg ! S vet:ré &f}ﬁam tools in

;mmHéaM@&ngaagﬁg nmet ast asi s of several dlfferent forns of
cancer including colorectal cancer and bl adder cancer.
he A, &R,
[0006;;|r ME}’I* R C?Asglg/r ?1\5{6(3%] %%é(g@?&r’]f ﬁagﬁé&?wr%é‘égﬁ ek rarlagt{%dw ave not
been BS ﬂmwdghg&tﬁdled)ﬁhs]kﬁffamelfmﬁfhehse amdludei Tysto%i/Skya,rMERc eg@m ® YK and
nsgeni c_.m ce_expressi ng n the mat opoi eti c
RON; il"ﬁ gé@l%@gpqu{gﬁﬁ% ﬁgcequbrr/]-l:fq)rat e pgcrp_pb@gq sti 1Hat1ng protein and
| ynphobl astic IeukenlallynEhona and it is expressed
in nmost T cell acute |ynphoklastic | eukema (T-
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ALL) patients. Studies in nouse nodels suggested that

AXL is inportant for the gromh of breast cancer
wob@Be518d8. appeared to regul ate bot h angi ogeni BCHES82007/081841

tunorigenic processes. 10 Additional studies with

is thehdlogebt reRrieeof T, belongiag $e1g@METhaily Alecétor tyvadineddnases.
in NSCLC netastasis and drug resistance. Althou

Like )H3 T, RONtis unplicated dnarayrths ineasiy apd mefadasiuelisr gl %&ﬁer_ent forms

of cafsl’&%g ?ncbhﬂicing %’Jl&%lcéi(yantcglj a?hdrb?&ﬁlgl: ?E[ncgry ﬁﬁéﬂe'@al@h Qﬂ??réce that

res certarn properties and functions Wt
deregudxtéde A X3 1t andi MBRroah playviapostadt roky iratamoere WEHR bad iynypproperties

to have ap.inportant role in cancer. RYK i S0
consiglgnf WHR aeHVItY 48 SPORFILCBENTAPECBIGIILE e’F@eSéH’g;Y@Bi igghe

hemdA AR IREERIQEIob 2y bl il BOSecll BphBESR i1 i1y
leukeasa/dymphoget arfdat is exprssedrin resul eclt ante _kyrmpi@bbiptéw teukemiagT-
ALLf iR R s aleR T e modeTar st et Bn & X R arBore oT B g wen of

breas®8arfedfwBére AXIE bfpdafeddo RERMatE Bot‘ﬁ@ﬁﬁgiog@niﬂ amd amsbrRRhRProcesses.
rotein kinase I nhibitors that can be used fo

N , Kl . ed r.
Additiprsd stwdies withHemmaneesaear celhliseg sugaest that A Isistiped eedaindVSCLC
her e in the,art. A h. .20 cert.ai ' .
metastE b S Yot e T B8 e BHERE U L BB Punotogical
roles oI TQFY3VSHY thi r8@ptdrityfobiad kinase shabdskettaih prapertidsemd functions with
) ki nases, and, includes, within its scope, inhibitors,
its begfpr studigd edatiics aed may RispgyeuallynRroyaiig hsve gp mpgrtant role in

[
canc B8 A0 cRBAETE sorblf o AR o BlRal e ot
tyrosineikazast ehat ko detelsatdé kinhse qutiereand s dis srattabilityeasaprdee for
used to nodul ate kinase activity and to treat diseases
smallpglegile qanser [DeFpSRics 3 ety Uneetaidy ¢ j cul ar, the
conmpounds of the present disclosure may be used to
[000o dBtcuse kiaasts bava beenbinplicatedisi numeakdusatisessesiand lconditigns, such

MET.  Further, the conpounds of the present. . .disclosure
o5 iy, BB G5B 0 BHTICENEY SRR PRI HLG B AIEROIIDG (B tet be
used W treafinéht C Fhé pRiert Wilc@fibn fifills the& dHAbthatn@eddEih the art. Although
expression in a cell or subject. The disclosed o
certainqrpisimkinasss erecipseifica bfnamedthetain, the preeeitt iitignaen is not limited to
. .otreating in _a subjec celd. prolife I i r
i kil 67, By “Pitin s e By et Froein

kinades, Gy lintibitdrk azRdrBolspnasRoterdul ators are described in
detail below In addition, inhibitory activities of

sel ect ed corpetniey iRk LPTEH: DRSELDSURR00] I one
aspect, the disclosure provides conpounds having
[0008]or Mbasbéen didoVWed BB AR5 838 c RGHOWS2MEHA8d 8%the present

dislofugh P G6 R 0 BRBIRE bTe SHAFHAELINIEA PRt BRIty kinase

vaal - t , s i
iR I ki) U bR S0 L0y B i o mode

and/arishib# tyrositekinasdeyincludmgdbst iFurtherthe compseurdstafithe prdsent

disclg%é%%gil Ilé¥ lﬂ'feéﬁtgrrgcb.{ég lrogal i { I?ing%glé }I/ U%@ k: rin a cell or subject, and
to mOISHOSMET bl ekshitigaQeN of Saiéy! Thé URSlobdddoRthodhds are also useful

unsubstitut'ed aryl, substifuted or unsubstituted
for pregerting qr tepgting int aisubiecha celhpuobiéarati et disprdgryang/(og glisorders related to
sti.tuted,or .unsubstituted. heteroar 2 Substi§
METS AR b Gt UBEMBIBL R R Q8 b B b, 1
addition, inhibitory activities of selected compounds are disclosed herein.

[0009] In one aspect, the disclosure provides compounds having formula I:

3
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unsubstituted heteroarylal kyl, wherein Qis optionally

i ndependently substituted with 1 to 3 10 R22; [0012]
wOo008/084808 CR2; [0013] q is independently an i|iPCEY82007/081841

fromO to 2; [0014] R and R2 are each optionally

i ndependent |y hyd éogeﬂ hal Q&R ni tro, cyano,
hydr oxyl, substit «uﬁsubst ituted al kyl,
per fl uoroal kyl, - )j% N(CH2)j OR3, 15

-(CR) | (O RS, - RS, - ( OH2) | NRARS,
- (CH2) ) C(O) NRARS, ))(IZ(O) NRARS, “7
[0010]2 )] N%%{%rﬁgﬁgregg%) AR %r%:}g;maceutlcally acceptable salt or

solvate(t%bf W@%(np) 2R, -(CH2)j S(O) 2NRAR5, wherein each ]
I's I ndépendent | y an I nt eger fron10 to 6, and mis

1001 B 3S ThlGRnat e PO G tatade ettt eros g alkyS "
substftited bl hkkusstitated c?&oéﬂﬁ?lu ?&Iﬂmbwaﬂgrl habgfi@ey 6 @dubitituted

substituted or uhsubs uted aryl, or substituted or
heterepikylbsytistitutedcr hipsuhstaitad heté{rmmalm supfitutRg or P@subatrtdted aryl,

s BT oSBT By AT B s

unsubssyielt€Bhddtoaryh aubdtiteeoat Kﬁ@ubstﬁuﬂé& tOtHeteg6hroY, or substituted or
unsubstituted heteroal kyl, substituted or

unsubgtistiedsetergainlind; whereincQ ireontipnallsipdepandentligsustitpted with 1 to 3
n,unsubstltuted aryl, substituted or unsubstituted
-0-aryl, substituted or unsubstituted aryl al kyl ,
subgt.ituted or unsubstituted heteroaryl, substituted
[001%, ¥isdeGRut ed - 0-heteroaryl, or substituted or
unsubstituted heteroarylal kyl, or 4 WD 2008/ 051808
[0013CTY 19S80pend81LI34h inte @O Him B3¢ 2R6 and R7 are as
descri bed above, and R4 and R5, together with the N
[0014t ORY 4:01 Rt ehcH Mhbnélﬂ}em@é @qmga hydeé Shﬁl§%ént Hﬁl%dcﬁfno

unsubstituted heterocycl oa , or substitu

hydraxys sbbstituted evunsabsitatad plkyl, [p@ﬁh&@}oaﬂtﬁd 1(§Hu)rf6118p-éﬁhle)r@Ry

(CrgIORRE GRS, SRNE R I RGP Gimogoney,

«C QJNR , L@H) NR*COOFREN d@H,) NR§@®)1NH“RF e4CH)S101,R 0
R28 919 R22 s mgiependently hydr ogen, hal ggen,
-(CHpiNR (O pRRaurés Hﬁﬁd IR R’ swibsseinteaeloids srdepgnsiy en fijeasy from 0

0.6 Gl PRI SRl BORIFE] S 100 el o)

het er oal k tityted bst.i tut ed
[0015]c1 r %?cp%?@wy?sﬁnéte deriabetiiat ctouhebpbs v

r
s SR, SR M o

unsulsstitwteds bddsontylit ed het eroaryl, substituted or
unsubstituted -0-heteroaryl, substituted or
[0016]?51170 ?i‘ﬂcl(ig}gg%ﬂapk%e aacgﬂ ﬁHé(?éhderrtl(y@b@ Cﬁghl,, subgt@hl%mo@RZS
- (CH2)i
unsubstigred IRy IOFWRE Y RRET un@@ﬂg}thxgjqqm;,%&uaroalkyl substituted or

unsulg g%% FI C@(%F%@Eﬁécgg}z %gb@g@%&e greaf%%ﬁliyl substituted or

unsubstitited ir${, hBMNRAEREBunsbstithtedA) jabiR2 b6 f ,unymﬁﬁﬁﬂtdﬁl

each i ndependently an integer fromO to and
arylabkyb ﬁu{pﬁtm@ed Aesehdived W&WanﬂtSél@ét#tufed@muesqbétltzted -O-heteroaryl,

or su{)&?ggtggl O%ﬂ})&ﬁﬁtﬁ% Bgéroafﬁﬁk% gg R27 are each

ependen rogen, tituted or
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unsubstituted al kyl, substituted or unsubstituted
cycl oal kyl, perfluoroal kyl, substituted or
W@ p®eostsdg ut ed het eroal kyl, substituted or PCT/US2007/081841
unsubsti t ut ed heterocycloalkyl substituted or 20
(0017 nSRh R iahdi R drearsylescribab aboteybigtR band RS whsttict whithdhe N atom to
d.or unsuqﬁfltuted

aryl, substitut k
th]ég’ﬁéﬁtafetfmaé]&e b forpnebebled ¥ ags é&l@#‘é&ﬁﬂm%b@@iﬁtq&ﬁ%‘aﬁﬂtuwd
d -0-heteroaryl, or substituted or
Orunﬂﬁgﬁgé#ﬁth?sﬂ&ﬁeteroarylaIkyI, or [0021] R23, R26, and
1) d abov ,.an R24 and 5, toget her
001 R PiindRpeaiBiy Barogt o ORI g Sns e Ay Sfptited or
unsub%%iﬁﬁéd hedér sy whénGH RS is%‘rbﬁ@ﬁaliﬂﬁh&’ép@ﬁ&'&l'ﬂ?%hgéﬂtute&’ with 1to 6
2, SU bstituted” 25 or unsubstituted heteroaryl; 22]
R™, R28 is independently a coval ent bond, hydrogen
hal ogen, nitro, cyano, hydroxyl, substituted or
[0019}nsm435§ iﬁ%@ﬁeﬁlﬂ%drog?dﬁbﬁatlbgdmt ﬁfﬂro@éyaﬂlﬁsl!cl?bﬁéxﬁl Wubgtituted or
ycl oal kyl, perfl uoroal kyl subst it ut

unsuh;ﬁgﬁggqlkylu @%tlwéqdé}rd@plp@; ltutg;lﬁyg:{qa{lqyﬂ gyridoroalkyl, substituted or

s R4 UL RRSY g SBRLLARS Rgic o
unsubs@itidéd/aryl, ShMtUtédeﬁﬁsobstﬁﬁedl A3-abd} dubstitettdar yhalbkytuted

stituted or u substituted heteroaryl bstitu
arylaly ! ShBLE] RSP Tgop b BroaRy rlyﬁui’s@li‘iﬁétoF tbatited “Dfeteroaryl,

subscHIRHES b S M RGch e RLOR G, %&W@ DT, -

(CHCOPR O NREHRFIR* B wcmo; ZSPWGOO NRHRZ -

RO 2 R IRt o,

7S @§¥g§¥? ()éﬁgﬁN
(CHZ)(J%M ((38 0 F%éNR@\;\HA%S)ePg( nleac nfjso ?’r{]de‘ggﬁglgniafv a

independesgigranfintegardrane 060 62and each B isii prsietidy) e ynteger from 0 tO 2,
integer fromO to 2, and wherein R28 is optionally
[002()!:]%3 dﬁﬁeﬂaelﬁﬂ R*% iSRS tard édcﬁdndfép%ﬁdehtlz By droBer®; su[)ﬁ@t.&gdl or
Rai. R32, R33, and R34 are eac I ndepende
unsubpfigrtestallyl, mgtmmrewswhstlttw%%&aﬂ%tR@aﬂwk@lkyl subbtituted or
unsu%sg du%e:f%rggl[l((g sﬁ%ﬁgﬁ?& {)IILF{SQQSU‘E&{Q&U fr?é%%}f{/cl?alkyl substituted or
unsuHiSﬁtL&écDaiyK yubstisutbd b dnstieditaed vOari sdubktituieed or unsubstituted
eteroc¥cloalk yl sub&hltute ubst

arylalkyb sebstititedionansuhioyed netaroaty Sol%glfty o308 ypubrigiedabipeteroar
or sulB’sQﬂ?ME $bi bdlibdit dﬁét)éf fﬂkyl gpubstit uted or

unsubstitute eteroar Substituted or unsubstituted

ot LR AU 51 SRS LA i o
to WHSGSE®EY Ql%cﬁﬂ@%‘deforﬁﬁrb@bﬁﬁﬁteé gl UI%%lgStlttl@g eRRedcydlohikyt, be sibstituted

atom” to which they are attached, form substituted or

or ungubstibeed hetareatyhet er ocycl oal kyl, or substituted or
unsubstituted heteroaryl; 15 [0025] R35 is

[OOZZ]HdEﬁEi@ ﬁﬁl@pérﬁdeﬁﬂ’}dﬁ egelent Bé\ﬂld? Gedrogen, thalbges, Mﬁlﬁ@ cyano, hydroxyl,
hydroxyl, substituted or wunsubstituted alk

substgwugé ©of unﬁuéaltmed aHbsybstituied ar wpubgipted |cycloaﬁéyl perfluoroalkyl,
| t

G e ST e P TR

substhefee o0 mysnlbaahteyllarylswbsmmtedtoe dnatb sum:miub)sanyt whiestited br,

A A PR o AR L R e A e L
-0- hé%&foﬁfg?%ﬁwémué& B thdubiiathea ﬁletéﬂ?ayml‘kyr ACN, (CHz)JOR30

t'er oar sub tituted or uhsubsti
-(CHPg2(€nBHs ;(r:ﬁzw(moa E:He@me RM?HM@)NR R
-(CH2)j (O R30, - (CH2)j C(O) OR30, -(CH2)jNR31R32,
-(CH2) ] C(O NR31R32, - (CH2)j 6C( O NR31R32,
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(CH2) j NR33C( O R30, -(CH2)j NR33C(O OR30,
-(CH2) j NR33C( O NR31R32, - (CH2)j S(O) nR34,
WO ¢@BBy 8% O 2NR31R32, or - (CH2)j NR33S(O) 2R34, RETEUEI0N7/081841

each | is independently an integer fromO to 6, and m

-(CHj comsméwént(tu Rgm%(@)gé? {@f@gm3f©( ORdhd 25 [ 0026]
ergin R R1 32R2 R23,
-(CHRR ﬁ@NIhz% ‘F@Hﬂﬁ@émRR&ﬁCHﬁiﬁ(o) NRZRRer3 R34, and
3 ac [ 1. {. Int (¥
(CHa R KT Ry B8 1 oA A Pl P WS,
mde;i&ydh’rmlgem integdrdean 0 th Qd:{rmb(\y}hcrelalﬁz Q; opﬂﬂhﬂ@mﬁdq&hﬁgﬂﬂy
di al kyl 35cyano nitro, difluoronethyl,

substiiptefl Wiy biget oxo, alkyl, -0-alkyl, and -S- alkyl.

30 [0027] In other aspects t he dlsclosure relates to
[0023fet R%?dR3 'f B, REahdR i rage tdvh iaddpendensty dn&drogemtsebs’ultuted or

nmet.ha r treatin nce ut
unsuS RSy D et S S h e BISA. pe B AR ipSBtuted or
unsutssARReVRAGeBhlk gp saBstititéd ofundébs2aR8d A&diB8&1oalkyl, substituted or
PCT/ US2007/ 081841 BRI EF DESCRI PTI ON THE DRAW NGS
unsubsoiorS] arBll gulv%ltlmed o1 wsubsitteisd tQrard esibstitvtedion unstbstituiasdor

arylall Rt SR MUBTRES Biefte ok PRROLY Bute§RTREE b o,
or subsiid8d oFigubitated hetdflaryB4IRSl, bhe tunor growt h
inhibition (TA) after adm ni stratl on of 5 compound 4

[OOZﬁonﬁEr ﬁ@ H&h%:éga%?c% &g&ﬂE{Bl f 2 e?? nd o g &ndrFigh ﬁlg N atom

ase in
to whicnthey w&l agtlathealt foem sadstitoied br ahsubstitafed mewmnkdalkzﬂrl or substituted
ared to th mean tunore wei ght of the vehicle
Orunﬁing %Hﬁy [0031] Figure 4 illustrates the
decrease in nean tunor volune after adm nistration of
[0025]0onRBus md&nendemqbahﬁhtogam, h#legene aitra, ayemo, gdroxpd, sbstithted or

sl . SR GREY P RbReE Sars toSr T KT i o

unsul?sftltuté‘(PH@&‘éBHtglldf LussaifRed %&Qbﬁﬂﬁﬁed‘ﬁ@f@roﬁ%ﬂkﬂoﬁdlﬁﬁﬁu&lf or
vehicle trea roup. [0033] ure 6 illustrates the

unsubigitrtechanyl, isnbsti onisybstitated e@ nsubisiutedior apsupstituted

arylafifRRHE e s ERBEEC helohi R bRk S s GilteaD-Adtroary,
subst@hts@lem&ut&fed Eﬁefewurylark@s {cﬁ@g@]N Am}r{g]wm%? i- (EH )}a@«ﬁR”

her ei n 3Iaave their Cgﬂ\é?ﬂt

(CHAREHORT:  andCR VB ReaH GO OPORIB] vhehOCONR IR, -
CHzg Rsid( nt groups %ﬁ?ﬁ‘@ﬁgb@ﬁ#m@ bNr?e ﬁ\malﬁnal

em cal formul ae, t'ten ght’ they’

(CHBS(@RY, e(mpysm)gNRHR% loe mi -¢aHpyNRY sm)ble%il wherein eachJ is
1nde;§?1 qu)f‘glltyt@:tjlggtfeggt qm 85@ 64 q\g%urlgg% 1n?i§1§legltdelgt[yo@%gelg}ngp gm 0 to 2; and

equi val ent to - IS eqw vaI ent_tq

[0026]OO€Vﬁl)rexn& &; le(,@mf R sReq:u‘f WA, &, REG RN 2, RAMRYS, R,

] k 0036 The t k

o, e e 00%e] n ARG dePenienhe bl T draups. cach

group® ilﬁ&ﬁéi‘xdeﬁlyssie'l@kéalrﬁorﬁ hy &ro gé'r[] lhﬁﬂig@ﬁ] Hro@cpl REARE RBEnomonoalkyl,
chain, or "cyclic hydrocarbon 2

aminediatkiyhayanen nittee didhoromgihdhirifhepraecthyll 30, @Hstvhr@tfélﬂyl and -S-

allkylrmno or pol yunsaturated and

[0027] In other aspects, the disclosure relates to methods for modulating the activity of
protein kinases; methods for treating cancer, pharmaceutical compositions and methods for

preparing and using a compound of formula 1.
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can include di- and nultival ent radicals, having the

nunber of carbon atons designated (i.e. C-d o neans
wo@p@sHsIsten car bons). Exanpl es of saturated hyRPeDUS2000081841

radicals include, but are not limted to, groups such

as net hyl, BREEF DESQRIPFION i GIOPTHIHDDRAWINGSY! ,
obutyl sec butyl, cycl ohexy

l“"”ﬁkﬁwﬁ%&g} R e domgasedpIsaY FIRTPIITS i eguniaation of

f
comp%gng %?3?1&)5%39 Ct)% %}%%ea%)igﬂet%luﬁ’lk clf 'EHAcyn\}ebuﬁ:gEal?%frf%ﬂ gqup. Kyl

002 H Bk S P e S R R B b

compéﬁﬁ@tl Whp&dd ad el m&{nquﬂ%r V(ﬂﬁfn@ﬁ@f véhidle BE&ed Eltoui)' m ted
Vi ny 2- propenyl, crotyl, 2- |sopenteny

ono), A e e TR By B s

4 conii®l ©QEe alRan hHRITe fdighbbRibe v@h@mseavéal gbumre limted
to hydrocarbon groups are terned "honoal kyl". 5 [0037]

[003 ﬁh ellfn%ﬁ e@ﬂlugﬁl&é%k lle reasd '?ﬁl megl? Eﬁﬁ(ﬁ‘%ﬂrﬁ@&?&ladmlﬁg‘aa‘uon of
ves or I n comblnation
compoapal é% emhparﬂdh t(ems nmahemmnmlﬁmabeda,e veliicle tecavedr gbwms  of
"al kyl " and "heteroal kyl", respectively.
dd
O M e S G K RO (I B kAR of
conmaunééhednpmedhmheammnmmnoruﬂmhﬁaﬁhmhehuﬁaﬂuEgauples of
cycl oal kyl include, but are not limted to,
[00333Y CF@B&PG Whustr¥She Qekase id e g met adn%nis@ratlon of compound
cycl chexenyl, cycl oheptyl, and the |ike. Exanples of
41 compaggdde ylad maaIkgumqre] welghtof thavekiele treted group.ted to, 1
-(1,2,5,6-tetrahydropyridyl), 1 -piperidinyl,
2- pi per i HEWATLISD DESCRIFTRON OF THE PISCLOSURE
3- nor phol i nyl, tetrahydrofuran-2-yl,
Deﬁ't'@?’r“ahydr of uran- 3-yl, tetrahydrothien-2- yl,
[00344 Aﬁﬁ%g{aﬁéﬁy L?s[%ﬂ ﬁe%ienr }rlfa;ve Qﬁe@f{%ﬁ%l&ﬂz le %gﬂlgé g/?tﬂnnt:}‘nle chemical
and bidlegiealaetgcl oal kyl ene” refer to the dival ent

[003§] bﬁ%%e: S\\}/,lgg’ ?u];r[ &%élg)?al <% fi@(le&,]byggfﬂ %%%&1?}?0%21{) %lmi%/al formulae,
Writtelxpﬁffrgqait tovti i kipby edilaf eﬁ&fn%a%s 1R Reridafly Ydéﬂﬁgg%ﬁﬁsqltuents that

cycl oal kyl group a tached to the remal nder of
wouldpéselt dtomn writing thewstisiatuse fromtreght & keftl epe -Cldi@uip equlvalent to

-ocigrt bl SavRytiRy L OB BRECOhvEnk Ralen B Rto) and

thehg@rbon atons in the aIkerne group. 20 [0039] The term
"het er ocy cloalkg& or "heterocycl oal kyl al kyl" al so
[0036¢]ef Ehesterr "alkgl, 't uselﬁn-;rrab b @f hmt@rwyﬁit@@tmeargmﬂ@ss

attache t he ecul e vi,a
othesFe ARE Pty Efies PSR Rs oHEFRURR A7 5112 Bfiosrrton

radiclUs@mbihativarthaso R ivbith ey & fuﬂil-sﬁillfhted, mono- or polyunsaturated and
het er o- cycloalk%lalk Ié refers to the nunber of carbon
a

can inglegteedis #d maltigpieyt isals kvine hoguppermeagtopfoms designated (i.e.
C-C %&%E Sﬂgto t@%( cér%éﬂ EQElgﬁ Piag tturglfed %9?%0%%0& %ﬁf(agﬂ[ itﬂ@glgie, but

di val ent erive From an

are netxlﬁmnéd tb; gdupsbsltch raltnethyﬂrl dtled, n- bl}bpyCthyL t-butyl,
al kyl e ave frog&

isobup s uileglen o%;fc SEMA e ycgapaqﬂyémﬁ%w ﬂ@mﬂ?gae
1som£r§ BE rfmcécraﬂﬂﬂle %t&ﬂ%,l br‘?«h&@/l Hf ﬁ‘é}ﬁﬂ;lr f @cﬂy’[‘ anfl @hepl'il?eS A% unsaturated

di sCl osure. | ovier Kyl ower al kyl ene" is
alkyl ghanptie Dn@ha{mg ahdgt mone dauklylben@ @Ttnp}p bogédsn elfsdniples of
having eight or fewer carbon atons. 30 [0041] The
term "heteroal kyl ,"” by itself or in conmbination with
anot her term neans, 7
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unl ess otherw se stated, a stable straight or branched
chain, or cyclic hydrocarbon radical, or conbinations
w0 b@sedI8Y8 consi sting of at | east one carbon atPeEUS2V07/081841
at | east one heteroatom selected fromthe group
unsatm@t"edl a&ltyl repupk iktludy, bir,arShotdimlited, to avidly WD g @peyl ictotydgen
ul fur 8 WO 2008/ 051808 PCT/ US2007/ 081841 ato
lsopeﬂtsg}ylo%x(blaﬁcarw Bet-Beitalisnd hiat-preadiprylh sk d efthi-om
h
propy'li‘xl?bf éﬁ%ﬂaﬁ%@nhﬁh@ﬁgh&%&ﬁﬂ sgaglg o&?@sé n§h§{1? Pm chQre limited
to hyqrosarborogroups althe'n’redt"homaalky ". group or at t he position

[0037"1.l %?:h a’lcgﬁo?l%éfﬁ %?1%0}:'? (f)] elg%l 3@? g%l oggr(le comgmation
with SREQERN, Iféﬂres‘éﬁm{i?l'éﬁbd&héﬁﬁseaétah&i(léyclfb @eli‘éléh*?é &% Mkyl1" and

am noal kyl', am nodi al k and the like. O her exarrpl es
"hetetoatilylidecspeativelyr ehdslitional ﬁV{ﬁOt betetogycloadk i heterggtom can occupy the

posmogégwgf%gbe laﬁ_gbcyc%:% %eh‘ t%%g%é%der cg_ge m%%c_:BPe %_[eglrnples of
cycloalﬁ!ylzln@'dae Huhr2-otiBmite&lts; @kflsl%)éﬂtﬁ, cyd@gfﬁg‘@c@]clohexenyl 3-

CHEN- OCH3, - CHECH eé
cyclohwnylcwclojppptxloaqdvtbe Hise. P xamidasolhsjerery closterd inslydgebut are not

llmltegutélh]( % %,8 rtg?ﬁh@ﬁmlpﬁldyl A plllhler ul %2&0 gﬁﬁ, -glé)erl%] nyl, 4-

morphdilﬁ@fll f3-morpelipg( tetr@ﬁycﬁﬁﬁm“rahﬁi v udrsdhiytirodintan- 3nﬁafefralaydr0thlen -2-
| ent radlcal derlved fron1heteroa|ky| as

yl, teté%la thiep-deyl buipsserinyli #rivtnsepziny ], angyitbe likg-plhs teyms orp.
o e o R RPN AL B e
and heteeicyclbalkyi, nisp¢@ivgly, al kyl eneoxo,  al kyl enedi oxo,

al kyl eneam no, al kyl enedi am no, and the like). Still
[0038‘] urtiaem @iy sey é{%alﬁ?ralmteﬁé&@k&yt&mw 7 m@nnﬂred

groups, no orlentatlon of linking group is |£ i ed

cyclophicyk greup ditached iothe rgmaihdesiof theemelgewta Vi asfunshlestityted aliglene
oo Bl 8 L e PR Gr sbPB B R B R e
to theafi@Rr ohedrbsoablnylin th@raliyéne gdsupgised herein, include

t hose grou&; that are attached to t he renalnder of the

[003% 0| Beatean { kateragyrleallndt er dwtespsycknabylakyl” dsoygters toa3 to 7

ooy e A Pl B 65y
unsulspenéd alkylbﬂ @oopl Ryditatigh ofl DSpecS[iu:ﬂiurﬂ]Ser ONEérB'on atontsi{e.g. C;-Cio

e understood that the ternms t er oal kyl
heter%rﬁbcloalmah&yl)aﬁgr%ett he by 2 £argen Atomsdn (e %Qﬁ?%&regp
t k |
1004073 D erch PUFRAE! ) el 6 PRt K anoR WNARIGR e ¢ &falent
radical alerited frmhemplllleyﬂ a6 cemplifiedgdbut lmtdllnuthdnbjy S@H@@Ht@l‘hCHZ'

t h.as -
Typice sy ey} (on PR eadf wit Bawe thoan Hopbaibon wpissith tse
grouﬂﬂi‘a%tné 103y 'fé’kgertcaﬁnoﬁl%d}h‘é Beifl pr@fe@e@m Eﬁe préfeat &”ﬂs{loﬁre i A "lower

an al Kyl ene noiety and R' is an al kyl noiety
alkyl' ¢)re"l¢1>\§¢nﬂky'lg}cé |1s)@s}k)}r|er chainl atkiberelld gms grabuk \geterally having eight
P ng)elvsor in conbination wth other terns,
or ﬂwaﬁ Q8™ Nl ess ot herwi se stated, cyclic versions of

[0041]) 2] Rnd termd NEktero ARV ET BRltkI or.in koS BR@Lib1Y $ithh -another term, means,
dditionally, for heterocycloal kyl, a heteroatom_can

unlesg ethapyise satedn fahlp sirajahtar bianched ¢haen. 196 £xslisdydrasarben radical, or
. i cl I

comb%aglﬁggﬁ%ﬂtoﬁichgﬁﬂgl : gﬂ%@lgtroglg r?o{is%fl n?s %deat le%%‘tadﬂg h%tgércggtom
selecteyt Cloapehietgydup awsistileaf/O, N 1P Siahd Bemﬁi’whereﬁi-nltro gen and sulfur

cycl ohexenyl, cycl oheptyl, and the |ike. Exanples of

het erocycl oal kyl include, but are not Ilimted to, 1

-(1, 2,5, 6-tetrahydro-pyridifyl), 1-piperidinyl,

2-pi peridinyl, 3-piperidinyl, 4-
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nmor phol i nyl, 3-norpholinyl, tetrahydrofuran-2-yl,
tetrahydrofuran-3-yl, tetrahydrothien-2 9 WD
wQoe8haBI808 PCT/ US2007/ 081841 vyl , PCT/US2007/081841
tetrahydrothi en-3-yl, 1-piperazinyl, 2-piperazinyl,
atom@ifidy opgonallyee okidizddendBhe nitpgéidtphiftmapoptionally be
"het er ocycl oal kyl ene" refer to the djval ent

quategrired; abhehstereaton( b AY. Band Sand Hignar breglagedaat ryy interior position
of thf{ ﬁ&&ggﬁ(yl\@bﬁ%ﬁer 1 éos tl'f@ og{lﬂ&l'r gﬁéfl C%@lllﬂ;it’éltag%ﬁ)ég to Elf‘efrg&ﬁmder

of thd inelecelen lmdwdedotithih ﬁxermlﬁectuine)f \hb‘&rc&iﬂky.ll nsmpetrids ateadkoxy,

thioaflgrhapag. paingaes] enbhe ke o QUG R RYey Mebr it ot
limitdd¥®, IOLERET-CH;, - G}QV@HP qﬂtﬂqs OH1 ¢hengl- &Hg,e-@lz%H#N(CHg)-CH%

[ 0045] The teéerms hal ogen, hensel ves or
-CH,e5CparGHo FCHnéher SCQJ)E@HJ; t-GHIZ{CHz $(é1§ﬂCHJn4Cé§€CH -O-CHs,

iR frteteaE B ol PN oty ok Ol 8- Ui Bla-on. 0y

to two 'B@ﬂeﬁﬁ'td’iﬂsl ma?l 86 orBatve! such A fHF& I heHRA O CTdshd —CH,-

F hal oal k For exanple t’he term
O-Si( (ml@dy,éhkwm "heterpalisylens” bﬁ @B@Jﬂ@r asigtt af @pother substituent

d toe HLifl th
meanjr C'a# Z 65%&1%1 erévegr I nlggrgtgﬁ% kyl, as 8Xerﬁg i 1ec1{ rord Q(ﬁgxgﬁ{ﬁi by, -CH,-
CH,-SheH1-eHn arryGH,- s&amzscwmmzot h@fh@tesealsylaﬁegkoups,
pol yunsat urated, aromatic, _hydrocarbon substituent
hetergi#pian camaSecAP ieHbrer bphpishe ?h?lllt fepnini (4 s galkyleneoxo,

ok pBURHRL AR o R Ao B RIS TS0 plotne

and H’e’&ir(&fllsylélm latkythg glgnps,l ps oflentaﬁd)mgﬁt}le tlihkihg @enipab [rnplncmlrby the
Qne to fo etero selected from
direcfpingyichi Litertgg@wa& thedinking: ETauR i %r FB?fBSIF the formula ~
' t 'L S)A lSHEitdb‘aOé”H ¥eroalkyl
CCOE R 861 ISR BT OG04 A BB kil
groupseanised éereaf, indiedertbbeqrbepstthatangittzahehtobaragrainder of the

e S SR, o ASCRORPTDAS HM 2hth  ntr

-SO,R~ "Wﬁa‘éhlriétero‘!lﬂ@r'l Pleayted, 1b11O¥Ed BY Wcitat?orRF kfdcic heteroalkyl
3-pyrrolyl, 3- "pyrazoly 1, 2- i mdazol yl, 4-1mdazolyl,

|
grourpsy puch| aﬁy R &milazldiey it W1u b@)@@é@‘st@pd tipit giecenps heteroalkyl and -

xazol xazol a

NRE SRR sy A ¥l SRAT RS sy S Aty groups e

recited tf) laﬂ& b].an%r f"ﬂ’mﬂ the chrh'l}ﬁﬂ:yéalkﬁ" bfvugdirdt, bedntoyprételd hytein as
yridin ridinyl dyl, 4-pyrimdyl,
eXCll@%ﬁ’E@ﬁﬁ%ﬁ'@ma}lﬂ SPAPPs rﬁyph a9:- l‘ﬁ%ﬁ oritigdiks! v |
e}
[004@_ qgﬁﬂn%& elsé E%Qegtl%%egé)}g%’ﬂlegerﬁo agl%fgwr:lg%v!{l}g the formula R-C(0)0-
R", whetpim ROis\ah. alky&ﬂesﬁcblbuyamtiﬁ"fman elaszlmofetyabove not ed aryl
and_het er oar ng t ens ed fromt

0043y olipe @rmac%yéba@ml congt Beteracy e F]%‘Y’d ﬁeseelvsse?rdwcomheaﬂon
with g&% rm?rr%ﬂér@gb%t s 0@@%5@&5‘%3 eﬂﬂf@hc v&ShRs 01‘5 Qlityreand

ent rivatives of aryl and heteroaryl,
"heterardind § tréspectively. Oﬂdﬁl}lom}ry fir dveferacyclohksyt, erlme‘rwwl tamhequpy the

positiiA e Y DHERED = SRSl P FHETishiE M moleiats Bxgppples of
cycld&ﬁ(ty?E [RAIM! butiaROSotammitkAftb Sdlopbaye cycla_llin§'l itHeidhekényl, 3-
al ky " is meant to include those radicals in

cyclqhhxmyl a‘xzyrclahgptylg peslitheilike. Brampleedf heserapydoatkyl ipgludgy but are not
imivgf 683 (R ey Fngeaeiny Y DL or il e, «

morp&bﬁﬂ?’l(F—ng)rph(ﬂlnlyﬁtdftwhydﬂt@ﬁg‘m@-a@l th&sh;blecffaralha@tllawﬂhbdmthlen 2-
for exanple, an oxygen atom (e.g., phenoxynethyl,
2-pyridinyl oxymet hyl, 3-(1 20
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WD 2008/ 051808 PCT/ US2007/ 081841 napht hyl oxy) propyl ,
and the like). Simlarly, the term"heteroaryl al kyl"
WO 2008031808 t 0 i ncl ude those radicals in which BCT/US2007/081841
heteroaryl group is attached to an al kyl group (e.g.,
yl, teﬁ&l{yddmthi)ehm%‘ylh]{J-plpetuzmﬂ Expyﬁdmﬁm and the llke The terms
4-triazoly yridazinyl - met hy

Cycla%lhzlsm iao hsfqerf?ét/ﬂwlkyls@ \Z6teR i WW@E levatlaﬁﬁoﬁ qygloalkyl
erm"haloaryl,” as 5 used herein

andeé%%¥ %%% Sgﬁ% nly aryls substltuted wi th one or

[0044]0r”éhdn‘ahn geytﬁoallbﬂémgl]" raﬂafs tb @ar3no'/axebasd ugé@hlhyir@d)up attached

to th%%ﬁfnd?%@ﬁé%%@g eg\%la Ig)g B(d}él b eHaE aﬂg{y %etg(r)m% cnaatlon ofa
spemﬁt‘ ﬁﬁﬁlb%f‘@é}bon at&Mﬂec?ld?)@] c?ﬂ@alkyﬁ@lﬁgfﬁ hEedGh ‘ﬂ% Kohber of

heteroaryl ™ as me as theit "dival ent radica
carbom@t(pmtamthegu(ybnegrom) meant to include both substituted
n ubsn ut ed, f.or s, of .t he ndlcate r.adi
1004537 C B BERS AL e B S Py et s L BRB sypvvent

meanpﬁﬁl\éés(iﬂﬁer@@k%‘%tec{ QGRRHNSWARrink Usoisnd, Of iodide¥dtom. Additionally,
het er oal kyl , cycloalkyl hetero%écloalkyl nonoval ent

termsygh agi heddadienl, " @eq moent ity incluggimeniobalophiz) wmé;yhamﬂél@ﬂ For

0 cef I n
exam%feef lg{r%f)tal%&y é%(e cﬁ%’{l%ﬁoal enyf’il IM‘}(%/%?}I n%lt (§§ gﬁ%tgfl kyl ,
triflubiebrettodyx; 2 0atiRybdroethy L Yol desbytll, 3€Uﬂdm&u§ropyl and the like.

heterocycloa'kenyl) can be one or nore of a variety of
[004¢]; oLpsstern| st dacdsomless ptherwise stafrdy agolyppsaturaied, arapptic,

hydrqc%g) &f}%’tﬁ&& 6‘11%3(%11?&6?@%& r_nﬁ?%&ﬁge, é&%&%\l&bl&#om 1to3

rings} WRicB@ed fsed toglE{’helCcélﬂ))rﬂdRi BOvalentIMR TBE @r@R heteroaryl” refers to aryl

groupsREEDR) (it BRI [oour heiThg t@msrsskﬁéﬁeﬁ 31'3'5} P
wherdifl nitédPeti bhd sﬂ‘!{ﬂﬁra@orﬁg aﬂe%lpjt'l&?alltych@dlzéﬂl Hf?c?&e?xfitr(gg%hkﬁﬁﬂn(s) are

atons 1 n such 20 radi ca
optlopatlé;f @mmhyed n.é{éptemwyﬁt groupy gefndre attac}hgddp (ﬁlg@nmamder of the molecule
i,tute ted heterqg bsti.tuted

b S R e
includ ShERS 1, |1tﬂHpﬁd1thtlﬁipﬁﬂM@|4oﬁbKéﬂy,l 1S 11 Bipseob, 3- p{rr%lyl 3-

unsubst’i t ut ed aryl (e.g., ar ubstituted with

pyrazebilogrénisipzolyl, Bsmlda;pbfa noFazify Lﬂa@Wplytl é’d0>éﬁZR§b’ll 2-phaaykg-
oxaz&gl %mx%%lgg )ﬁylﬁcg{ag(ylgﬁ 4- 195xa%l¥rl % 1|§g azo wqtnth?;ﬁolyl 5-

oun ¢l osure rnclu

thiazgly R llpﬁur)ﬂOJ figxpphienyl2 3-tkiaayl, @-fpyhhmyRE»gf}@ldﬂg/lI45pyr1d1nyl 2-
i.nde endently sel ected as are each R gk
ifﬁ ént

yrlr@ﬁbluﬁgbyvmﬁy %@F@%a@?lﬂn@wlﬁ%%@r@&dawgl ?gn
1soqu\ﬁnﬁ% R 1%0219%05'1 gﬁ inBk lﬁlﬁ/h gd%hﬂ%)gahﬁylsg i3 lrmﬂ%utnglyl.

e nitrogen ato
Subsfitments 4or, eabh pf &boyve moteﬂ-an;d rhé hewraairyl ging sisteme aeergelested from the
but_.not be, | imted

groulio F@pl?lal nt ; o ncl ugﬁsllol“hy]“he terms ALy eRe andt‘ lcl)eteroarylene
refer @ B&ESIAN d@xflva?tHlQ§5f érgﬁdﬂd%ete‘i’@ﬁrptesﬁgdt velyl nart will

under st and t hat e term is nmeant to
[0047]ncFordeegityo thestein &:hruﬂ'lwi@noacctmmomhm@obwﬂdoth@r gy ,

arylog%}:-}%}rflg}*époa%_ﬁég%l? %gﬂ%ggg&)t{ﬂ a‘(r%l aélﬁ he%r%(%)roal kg/ ldéﬁr%jd%lggve

Thus; e VridH2EThiRy1"a8 thehitQo iddk@le thdsL@aditalSirWhizh ah @ryl fgeoup is

substituents described for al kyl radical s above

attackodetman alky! geoubde g+ enays pherethyly pyridiaylmethyt aeg Shr3 I&Pb@s@dmg

thosey Ry o BT bl Feccr Dt B0 o 82 A EERINE o BB Bhpfiptaldu by

for eieﬁanna aﬁmwxygeétﬂﬁtpine(e ghqihelgﬁdyme{m 2- pytﬁdﬁ"nﬁ'oxym&ﬂ'y],, 3 (1-
al ogen, |
10
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-0C(OR, -CCOR, -C®2R, -C(ONRR', -OC(ONR R',
NWQ@R,-W-Q@WW”,NWQ@@,
WO NRSGEIW R'R'' ) =NR"'", -NR-C(NR R')=NR", - S(Or@/US2007/081841
-S(O 2R, -S(O 2NR R -NRSO2R', -CN and -N®2, -R
naphth&ﬁ)xy);ﬂsﬁﬁ’rb)na thé likgr S(riﬁlarfy %t@hﬁ OXSeroarythlikylu Q;frﬁéa(ﬁt fo include
al kyl, in_a nunber rangin romzero to the total '
thoseﬁ@%@ﬁ itpwhich gdisteyearyirareup tsraﬁagfzﬁﬁﬁ@ e alkyhgroup é¢-8m  and

[ £
pyricdEEEnL aubpumineu Tl AR B EL BB dptmettyl, 11
benzatriszdbgiriethyl detnadtkialkolyBndolsgl] zinditthei hbe Howswdrsthe tertre'thaloaryl,” as

Eeteroal kyl, substitut gd or unaub tituted c cI oal kyl ,

used Bergwyis meaRifo spver ylsisubstitge (BEPE Mss Rajpgens.

[004@ ubpid fepth @Gk Pras ?@ﬁ&‘l@é&htn%aﬁg afb¥Y gedfht §§@(§ﬂ)‘lé Bﬁrﬁgd @H a carbon
unsubstituted heteroaryl. When a conpound

atomdi scl osure includes nore than one R group, for

0043 PR B8 eraleoh, BRIl LRRREISREL Bl vnen

"hetefﬂé&@loﬁﬂl@ﬂ %ﬁ 'OfhefcRReH" dé QNS il @38 radit 4 @8R YatiVe®) are
he substifuents on adjacent atons of aryl or

meanhéx @ckudc yothrsuhsjltnﬁasjl agpesphstithipd fororsmfthavgdishted medical.

prete it iaiehisn haeh B didadiea OB BeiBE, | PC g

[0050NdSbstifuearR fbﬁélﬁﬂﬁhetélfoalfk&l? By ElodlRyI3hetéok gelogkyIMBdnOvalewband
of the substituents on adjacent atons of_ aryl

dlvalﬁétdémwwwra@pﬂg(lnﬁydl@sﬁmﬁ &rqups glen eferardda ama{lq?rﬁeale alkenyl,
heter%éﬂgfléﬁ% ﬁ %ogﬁi e%ftj ?lk@ﬁ&%c@oa’ll@d(%bwﬁ%alchﬁg%éﬁyla%

hetere@(cﬁ)aﬂcenyl}:) S?.@QNR or moreaf &IVIagét? o (I%r‘cdl,ps aglected fremabut not limited
{
to: 0 e?@ﬁm‘? GNEGRE R K7 Gbeehat R BE r Obr At GOV

CO,R', € 0 @@Qé ﬁ"efth%VLNRW(MNR@ NR'C(O)OR!,

subs tuents on adj acént at or héteroaryl
-NR-£(NR' R"DlﬁdemSI(@)iﬁj 4SjOhR' r-8¢0)al BR "wi Nks@zlﬁ'u@f pndieNO, of a

s PSRRI TS T S, R e B et
radicalNR'/R", R¥* and- I@(“Q)ach pfeﬂr@m)l? mde@énden@ﬁ @f@“ghydroﬁgﬁ substituted or

substituents R are preferably

unsubstitisedhetenonlkyl, §®H>Sé1@tt@6601flrrt§hbstﬁtyld¢ expdonlkdunbsiituteded or
unsu%%}itrl{gifu%g%r%%ycg%aéﬂéﬁ Li[bsﬁtllle ?golrgllrjlgu i) Eedlfjarflﬂ(?St 'atrﬁtsﬁgstltuted with

1-3 hB® g@ds‘)’ GYiB$tRaled Bt unsibBshict ullel alitoxyros wiisilkoxit @dupd, vt arylalkyl
substituted or unsubstituted heteroaryl. [0053]

groums Whens prppquid of e digdesurgachidgnmers thap ong Rrggoup, for example,
I3 " 1T

each ?ﬁh% I@%{ gﬁg is (1%; Elﬂg Ee&l?{}%ﬁ P?re eQ&W ‘e I(Ig)o ﬁnc?%l ; .éi%ﬁﬁs.when

more[tR4ibdile offieese grppy Iiﬂjﬁresﬁlt t Wehep IResmhR" alnesﬂ:thd&drte thepsame nitrogen

exi st as salts. The pr esent 30 di scl 0s e [ ncI udes
atoms ey, cambe combpinedith hegritrags ateraap Brwafy 5+ 6rfE THRERbered ring.
For e%ﬁqgﬁc RIPRN €% eant Y HcRIAE Ol %@fsbe l?ﬁ‘litg@foe $spyrrolidinyl and 4-
ahesul fonates, nitrates, naleates, ggta tes,
morpbblimdt Esgm hibower discmssion oBsubstitnens ,(cmg of &lyﬂltnaattrvaﬂ elsderstand that

the e G5 P eroRen eHES caitan sl hundiS B gmuﬁﬁothef
than Hfdrgéensgiﬁﬁbsa%&il Adhaakyh &, Th@F?arﬁlalGﬁzm}’aﬁlﬁdcyl (e.g.,

prepared by met hods known © those skilledin art.

C(@%o—@(ﬁ’d@ﬂﬂe@(%ﬁ@ﬁé a@bﬁhﬁlhthn) salts 12 WO

[005%&0 élglfaﬁ ﬁ{?ﬁlg 5%§tﬁ;ﬁ 1§Afg§r all% rlgldl%g'ls %&gjve @emplm

substifaEHie fir afg1 8l heteard gr(ﬁi]ﬁl( |a§bveﬁals the1ﬁ/&ieﬂelﬁ&l&ﬁ0mh&§) @€ varied
the present disclosure contain relatively basic

functionalities, acid additllon salts can be obtai ned
by contacting the neutral form of such
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conmpounds with a sufficient anount of the desired
acid, either neat or in a suitable inert 5 solvent.
WE2@AP51888 of acceptabl e acid addition salts i ne¢T/t82007/081841
those derived frominorganic acids |ike hydrochloric,
and akystieebyddiom, foﬂeiafnhpile mwgb@nm mnhySRogﬁkcg%hb@R'R"R"'
hosphor | nonoh

OCEIRy r bheTBSImor LEONRRT (e INBHEh AR SENE f ur i c.
1 1 " lh d m lt"h |llJ
NR- B BIR R N RO AR R MR R IR [ P R ERRS-IR
S(O)R'r HIOMN' . S(OBDRR 'Y FINRSOpiRi] GEN andraNoRj R, N@nmI(Ph)z, fluoro(Cy-
umaric, lactic,., 10 mand

uccl n e
Ca)al ?ﬁ%aﬁ @uorsgﬂg éﬁ@@fﬁf fibhPembey rpnging Eamezerg o t ﬁe fqtal pumber of

open VACA®K lof -ardTBARANESYL RN afd wABL R'IRE Rt k&t R &0 preferably
included are salts of am no acids such as argi nate and

indepehdently lselectad drosahydsogsh, substtattdoor anbubstitutddealiy] uaisdmicd or

R S A Rk R T R

unsub3afitéd Jiéoasd] sHliey1  $uBsiitRa dr uhdudStitulAtar@l dn@Wubdituted or
conpounds to be converted into either base or acid

unsubstitiited ketereanyt sWhes a[CQ@l@S!]mdr@fethﬁ digeloayre frplydss gfore fan one R
f thegpm
srou RRSUARR. 815, IR ELEY i RAERBIALBHINLACLLAR: TR

and K:‘O gﬁﬁllpﬁl gvhiend ntd’ﬂ@tl@ﬁ Pwe Bft}ﬁﬁ‘eﬁéroﬁpml@ @Eeseﬂfhe par ent f orm
he conmpound differs fromthe various salt for in
[0052] erT‘aP At Prsypubstigpentypadisqepkaioms gE Arvhsr st ripg may optionally
form BELSE (RGN ST LD RERATE L RPN 5ol fenyy e
O-, (\IRRL or ﬂelngk: lzmkiyatde@sfannmtsgerlotﬁ dloudd g3 hjtiembevelf awosf the
energl, the solvated forns, are e ui val

SubsUSEA g GRLePLAES SRt PEhRleTORRbHES BY W{lﬂvaﬁf}twe@%ﬁ&ew“h a

substffierk BFth@rf&%%ﬂS AL B! Gherefneh bAd B £8 IH%@HéiﬂéntW —tRR'-, -0-,
present disclosure may exist in multiple crystalline

-NR-piS- ,&thf&ﬁ@)z f-S(@BNR[- mrge:n@eabqndaamd pisytsul@&gerffﬁ ffiom 1 to 4.

t h t
one gife Sete W&t igbEhe ae S ramedrenaRora b P PRrgmiiha dovbl
bond S A®RaAlell) h@vo%ﬁﬁ@%sﬂﬂuéﬂtls of WiRcert atdni T Alyl G 'hE@td'aryl ring
conpounds of Ceq he Er esent di sclosure possess asyrme ric

may epiiopally be iacubstiaent of tie formwa o§IRR bR d€! Rt Jae where s
and RE BB RSPl R S B0 8 ARY AP0 SO o

—S(OﬁNR’-n el‘he sluBstItﬁérm&SROR Rbaﬁdl Rt"exre pie@d‘r&lﬁl? hedepsiideytly @Slected from
e am no_aci ds, an

(R
hydrqggay S@b@ﬂ}a edjog Bﬁ%\bés,tltu%@fl@ll@/rlmsahﬁgg@é QT WnsuRptiuted éygl%lbél
s s DRSS TLAEL Qo TS SRUP TGS, S an
substkmedvor lumsubstituted hbterdapy. unst abl e to synt hesi ze and/ or
i solate. The p [aesent di scl osure, is neant to. incl

ude
100533 s sderein b IR NSRBI Trc 5B PIGERALTR ojsFRcant 10 include

oxyg%gq)lcfs‘x‘ éﬂ%g@@%gﬁgg%k) Ipﬁ@ﬂ)h()@s “(P), 9hd &ilkon

epared using chi raFmsynt hons or
[0054] hi Flad cammgledi sf the prasesdhstktsumsnmgemtrw ealts. delpresent

h bed h
sl G BE RS- BOATE O GORBO SR SPE~drgumerpshorides
hydrob3oided, Q%ﬁt@@ 1RGN fd el i tr 84, Sl atérS eBIRES, ¥itra@R0fumarates,

unl ess specified otherwise, it is int ended that t he
tartrages rﬁf&@ﬁd@l‘tﬂatw ﬁj)d@rtb%@wrgmxams thergebimetuding raecsmis maixtures,

succi q s, bgn o estaﬁ& sal st\% to ac1 %uctfmsaes 151?1151‘13 EQJ’I r?lfle%g alEsc}nay be
e 6r M

or no ura

prepa@€ilby inBthodsTk@sveh mh:h@:fe s&[l&dﬁﬁ af lAMscﬁlﬁélMdéd ﬁd bﬁﬁdﬁﬁdﬁm salts
isoneric form 5 to anot her12
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[0059] It will be apparent to one skilled in the art
that certain conpounds of this disclosure may exi st
wo poosasisesreri ¢ forns, all such tautoneric fornBCDUS1008081841
conmpounds being w thin the scope of the disclosure.
such bOERIA]m, PokBsiamg thleium, amnsdnddre Corgaii€ Bind, 66 mdgisiin@shlt, or a
. .herein are also neant to include all 10 )
similaftsafte JehrarRogmoundy ofho prepent diseloge gpatain reltively hasiR and
fumct oy S48 BANAOE o1Gloaf BE B @RUANG hhot ARE R form of such
compenads wibire Buﬁﬁcmndaldbmtoé [}Enhsellred:amdnenhwmt afintalseitable inert

ent co ounds are hln he C of . the
solvefi. JETRTIFEEl IS t5if & irdidaredlsrived framigpiganic
aCIdsqﬁ(@' g&%@m‘&ﬁ& erb‘@lr@Jr@mﬁJ ﬁﬁrlmmonkorﬂoﬁslll}l@@geneml% NSdsphoric,

fer’ only in the presencé of one or nore
monqhsdtogpm@hbdphoemrdllumecogeapbcmphonc_tSulﬁmc exanpydrpgensulfuric,

hyarib PG RSRRe ot i i Bt St s o8 braai o e
aceti® prépiéhié, SR RGRITE Malci, nfhl618E, MRAzAW, shd&nicOfubdA&fematiE, h&?lc

carbon are within the scope of this disclosure. [0062
mandghe Rbdmﬂj@mﬁmgemsuhfmc priebdsw fonics eitriss tartarivametipresul fonic, and
0 n tural. pro orti of at o
the 11% Agp cpe% Hex e}ltgr%g 10 acgcgsnsg{: $E 1nm£ ndif@%}%’lgeugia@galts of

orgaxﬁ@ﬁm@t?(ﬁ\lf@él&curoﬁ@ ok E@la@tﬁm eﬁﬁ&)thebﬁkd &Cbrfahrakmbﬂ'ﬁ compounds
wi th radi oactive i sotope such as for exanPIetrltlum
S

of thq pyegent figgliopire legal(nlbmg asify anglacistin fupgtipnpliétps thaf pllow the
' | I f..the present
comsgSRPUIE RN A0S L 0 EIDRNR, B
[0053] nc Divpras@bifosint of ﬁletcbmpsum]:seir@f)refdmbly mesgeae]ated by contacting the
di.sc] osur e. erm ghar ica

006
salt wath-abasg o acid %P Ko %ﬂgg SRt sOmApTiS %?qnge%twn&kmer The
paren% PorPORAY e&ﬁgMdQﬁffé‘lrs Grond BRIyl ToFsd ﬁﬁtdei"t@ihl}bhyswal
nontoxi ¢ aci ds or bases, depending on the particular
propegtitss sidhuesisblubdite in Bﬂalfa@urmtson t he conpounds descri bed

e when co esent . | scl o
10056]or Catin FER AP PP (RTEcRt FOSRRGRa 11 ¢t oL forms as well
as soRA b nﬁﬂlcﬁﬁg Eateg fetisaim géhebéd 150 Rblagdel A@tnishe equivalent
neutral form of such conpounds with a sufficient
to unsgtvated fasmstahé am:@w@gasggwh@ th¢egopp ehthedqiresent disclosure.

Cert%rhug(tpﬁ]géuglgf Inggl'telp%oslg%tecgsctlosgf( gx;’lst alg ar%ﬁtl%le cgs atllme or amorphous
formé. NG gegleral Qﬁlﬂhmlcﬂ%ﬁﬁzﬁaré BYuiCabst fufhe usédnteuiplated Brthepresent
am no, or _magnesiumsalt, or a simlar salt. Wen

disclSFRpISFATS inseridedo by pabisrihe B0pEI0F dherrsesephdiaglpsure.

el t
[005'{]61 é%}éé’io b%{mpgﬁéﬁ E%?rgéf%ggéllgﬁgﬁﬁ &%é%t ra ‘gi}%a?@ natoms
(opticalicéntedyodondi windly the srlafhflbmlesntacanmasltdlaﬁerd:dmerdesmtomdrs,

acid, either neat or in a suit d rt 50|V
geomelriGIsPErs o eTg AISPREES TRy MaE f‘e& LB 457iAg ! Absolute

steregccl)lgﬁf %@?ﬁ@‘f S1R0Q 1084 foRGinfhoArest érQﬂnaﬁ'lldlﬁl isomers

I nclu erived ffominorgani c aci ds
are ehgormsseidovitlun therspdpq)dzﬁtbcrpm,sem idisclosyrec dihb @nmq;)ounds of the present

T T -

and/ct4sd1ate] The Bﬁ@é&ﬁ)ﬂ%ﬁ)@&@ﬁwﬁehﬂt'w includé@o@dhkds i@ Facemic and
phosphorous acids and the like, as well as the salts

opticeldy pyredorfnpso rPpticBy aetisiey(R3- dr{Bbx Pe(Ddr arechilo-isemers mayjbs
prepagg(ﬁ %sdn% clﬁra? ggﬁﬁ 55 or cﬁqgl r%é(%enf;s opi%gcﬁbgd lllsni’gtgl Qcﬂfvgntlonal techniques.

Wheﬁﬂfmlrﬂpbunm&@&ﬁbeﬁ hehsginzansia ld)lleffﬁf\ct Bond@ of othyf senltéroot geometric
citric, tartaric, nethanesulfonic, and the like. Also
i ncluded are salts of am nol¥cids such as arginate and
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the like, and salts of organic acids |ike glucuronic
or gal actunoric acids and the |like (see, for exanple,
w®@200gessv8 al ., "Pharnaceutical Salts", Journal P@Ff/US2007/081841
Phar maceuti cal Science, 1977, 10 66, 1-19). Certain
asymfRae] dnduntasppatifiial mheriviee, Ricmentcdliacihe sumpoaaistiadliide both E
both basjc and acidic functionalities that allow the
and Z-gropstiisonetshe converted into either base or acid
[OOSBdeTﬁé {2 S@'ufo?ner [3084dq ﬂe?elﬁ‘q'gfe'ié b g%f %\&%Br {glngenﬁrucu?ﬁ
resent disclosure provi des conmpoun are in
1somq:rs wdhm}ngeﬂsb inrequlitodmugsd whichlaee maahrﬂ;ocmd/srtetbﬁoml dmedsomeric form
rein are those conmpounds that 15 readily undergo
toan@ﬁ@hlcal changes under physiol ogical conditions to
[005%r o) indl® bk laﬁpeff&ffﬁ@ vRAsi11&f 1nttﬂ@ar@ (2% @a{alﬁb&ﬁﬁ&ﬁ% 8f this
ddi ti onal prodrugs can be converted to
disclcqudoam cbsstoﬁ tavtemen wempitalldiusl fasamericiproh efmhc gbmpeunds being
anb %F eq;g b get@q%s in an ex vivo environnment. For
B e RSPRS 1% BPGGE"Ean be slowy converted to the

[0060] O M AKEIGthéwidcieated, 8EBtured deSibRE hekin MaQKoRhAHEH ihflude all
transdermal patch reservoir with a suitable enzyne or

stereqqhgmic(gbformé Qi Bststruolorg; des dic Rraed $ epmfigurations fogeach gq;ymmetrlc
e B 50 R85 A5 L1 BBp R o geomer

mlxméwdsfehaptb@ém eum@oinslssbwithinithe stopt bhthealisclaltey| or
the conpound is optionally substituted with at
[0061]ea§{11363r@h@1“{%§ﬂ St%{%/SHPCtaEGS depisted hrreiygrg jalso mgsng g igelude

comp}éﬂﬁés@wﬁcﬂﬁlffe&%glgﬁr el?{gﬁlrreéeetg% Sidot’{@ cSr G 1%‘[@1?%{)' e&H@Hé& atoms.

e group nay
For eXdreple, @mmiuatyhdvingzhs @hstmttsﬂhe@resteheeptnﬁmrehq repacement of a

substituted with .at | east one stituent
hydrGE R R EHSET R s SR T G B Y | DB C-cnriched
anhﬁﬁﬁ&&hﬁﬁhﬁ@s&ﬁm%@ﬂﬁ@&ﬁgémﬁé the present disclosure are
limted by principles of chem cal bonding known to
[0062] hoElke etonpduads pfithe heesenttdiscsorsrmaangdby conigia panafurgl preportions
stituted

of i amsi At v dibeie el bRt g s Qs B cPopenampte.

the codrRpHHAP hiéy\MetrEthBIabél@dl PliSadibactive Motedes, 0K bbr aﬁﬁnple tritium
give c gggunds which are not 30 inherently unstable

CH), aettinei 20 G Deerisertonomin( 1. érkiseopisrariabens cithg qomnputlﬁ%of the
preseg{- (tl1g<ﬁ§sdré K)@Ae\.{he& gacﬁgactlvg ot I?(Rl dte %H?o% a@gg& Withlin the scope of the
co éf, phyS|oIog|cgﬁ

eous’, neu
;nmwﬁam@ﬂbm@ﬂs. [0067] The terms "treating" or
‘treatment” in reference to a particular di

[0063]r,cFhifiezm ‘phasasgutisallniccepiablgisalin demeqn ovachisisantisatastive
compp a4k ggye%é;%ﬁéd wﬁtggggéve-wﬁorﬁgﬁg%ﬁs ofjﬁaﬁgg,?g pe gl}g on the

I'nt of attachment of a noi et e renai
partutuﬂm sorodt ik mmﬁee yaindonThe azmlbcm_n@m tesotibetbhdrig6 9Yhdm

comg%ggqiﬁzjq?fgﬁq presqgt alsg a:rlé%%gtgﬁl @faﬁ\\//él%%éidgao%%ij&@d?p?s Y)asegaddltlon
salts tAOFdbtAhe ABy S8R NG @Ferncu%ﬁﬁh%ro? Q& oorﬁ;ﬂﬁﬁﬂ@ivﬁh @lsufficient
pharmaceutically acCeptable salt or solvate thereof,

amounh ef thie desifed®asd, ethérnennarapersuisatie inetysdhveye xamyllesgdn,
pharmelljc%ﬁglcatlfjl/taecgep Able Dase %ﬁ(tilltltollil tsaelgs i%(lilll(lXel $odium, potassium, calcium,
ammonium, organic amino, or magnesium salt, or a similar salt. When compounds of the
present disclosure contain relatively basic functionalities, acid addition salts can be obtained
by contacting the neutral form of such compounds with a sufficient amount of the desired

acid, either neat or in a suitable inert solvent. Examples of pharmaceutically acceptable

14
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substituted or unsubstituted cycl oal kyl,
perfl uoroal kyl, substituted or unsubstituted 10
wheasosmhkyl , substituted or unsubstituted PCT/US2007/081841
het er ocycl oal kyl, substituted or unsubstituted aryl,
acid &idhini shlté Rdlude thoss dbistddt fudre dhor@arid ¥dids Siksidrédhlgatt, or
unsubstituted arylal kyl, substituted qor . unsubstituted
hydrobeeraicenitg, carbgpisi mpu@ly&r%enmﬁémgtnhpﬁn@aw

moncp(UREL ORI By RRSbiiBe MBI Witk Ehuiiurer |
hydrisdibsdri phu!;phd)rwstabld]i ahd the likepa; wdlbaq e al}s dérived ﬁlom relaRely
073% a bpde endently. an integer fromO0O to
nontaxisoprpmirpcids HkehF PrerieRcosPREHAT ’%ﬁl?lﬂdﬁﬁl@ﬂ‘é}eﬁ*ﬁqz?w suceinic,
suberh:Y Mﬁﬁn lach&! R&RRIic, Phitalic, Bh2Rsulf r@'%)to%lfonlc citric, tartaric,
hydroxyl', substituted or unsubstitu
methpwesilfange, ead klyal l;ke- (Adbincloded are(s@ktRY1) aDii@p R@lds such as arginate and

the 11ke§ %E%%l&? c%ﬁ%g’l“t?céﬁéﬂw M%ﬁr%lc aclds and the like (see, for

examp(ecﬂg ek REIC( '@h%ceut(c@l‘@éﬁs’\'mr@l Uﬁﬂ'%maceuncal Science, 1977,
(O Y1 S(ONR7, - (CH2) ] NR6S(O) 2R - (CH2) | S(O) 2NR4RS,
66, 1-4Rbr Citain spsific ompavadpeiibe ntqswalﬂﬁcmw@g@rﬂam 'mfh@asw and

iSSP UIRERTSOb o BSOS AT s i

addnmn@hmﬁlkyl substituted or unsubstituted
eterocycloalk¥ substituted or unsuhstituted ary

[0064), Lo pditionie ealt firms.tBe presens disclosureproddes comnprnds; @tbm%l] are in
o proffl S, ot e B, SEEIAIHRIEARIR Kompounds
readllsfuhﬂtngb whewlical changesosidet phiysiblayicdl oandisidns to prov1de the compounds
o bR SR T AR5 35 S compounds of
preseﬁtealftr T\F’éilléfﬁﬁl:al ot ‘Bpﬁhé&f&iﬁqe@bdéﬁl NQ:2PBRREBABNt. For
CT/ US2007/ 081841 unsubstituted aryl, substituted or
examples pltmsltugs g e slowdy ginvesebistthe aerepounds ghthglpsesenidiseosure
bst.ituted or .unsubstituted heter
wheniieedit K irap i relidrePl R Shigels Bl el eagent
[0065]UbBhd fettheth, OfanUMsi IR, et is@iEInQERAIE & Kitoup Qf substltuents
?0077 R3, R6 and R7 are as descri bed above, and

herenanneanﬁat lqasiqneh &ior axantple.tehexe acompewnd is syhstitfed Wéb e-'ﬂkyl or

tt ached for S L
ool RetBrE P RABS LR il LU AN B0 ot e el
Morebﬁéreﬁvﬁ&few mo&@ﬂz Shbsihifled with ad Rp@bsi&ﬁéﬂtythh weupgRay be referred to
substltuted or unsubstituted q&yﬁlor substituted. or

as Rcﬁvbﬁmgted uhdgrermelctalsyi-substared. thermoietysis sphstigHed wh at least
one l%:gg)g HleXcﬁkgfﬂ})étftlﬁetng Sgtﬁ)ﬁalﬁ' (?1f’fel@nt R28 10 [0079]

isIn e enden ogen, nitro, cyano,
[0066]y dDescyibtiors ufmtmpdmhésjoﬁhe prﬂssrutd&tcldsuteede Hinlitgd by principles of

substituted or upsubst d
chermgal ponsbitsionyn to B aRlecibieaty Astouliali vhesga eroup may be
substl;iﬁt‘é& HOJhE )5{ mo?éj(lf’}si Al e B QibsHRRRRShich Yhitstutions are selected so as

et er cycl oal kyl, substituted or unsubstituted aryl,
to compbswltln ptlmipbs oﬂciwbml ibbodieg andtoegiyé corspimids winichciro not

mherﬁtg ubs i;" ﬁ? E%OV%I} t%%%tﬁg&){ 1{61%%/ ggﬂl inihe ar% as luke(:fy to be

unstabfe- d?l@&lec{rﬁlﬁéﬁ’ﬂ (>onar§1oﬁ$J Ra¢H zlslﬂqﬁélod%r néiﬁ%:\)?ﬁyélbkbgﬁdl conditions.
heteroarylalkyl, -(C}Q)JCN
[0067]( CH jeapo)tragng" or "treatment"” in reference toa partlcular disease includes

prevention of the disease.
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(CH2)j C(O OR23, -(CH2)j NR24R25, (CH2)j C(O NR24R25,
-(CH2)j OC(O) NR24R21 , - (CH2)) NR26C( O R23,
WO LaBRFIBNR26C( O) OR23, - (CH2)j NR26C( O) NR24R25, PCT/US2007/081841
(CH2)j S(O,,,R7, -(CH2)j S(O 2NR24R25, or
[0068]( CHag 9yt S(-OYlistes, thavpsinesfut@ciahert of & mditdl eptrdemhiner of
an integer from0O to 6, and each mis independently an
the molgealser from 0 to 2; 20 [0080] R23, R24, R25, R26, and
7 endent |y hydrogen, substituted or
BlcyﬁﬁsT éitaoll?gtge oﬂﬂE? substituted or unsubstituted
[0069]y cIncadelagpect ke ﬂ]lsclosura proylides soinpouridstheding formula I:
unsubstituted heteroal kyl, substituted or
unsubstituted heteroc cI oaI g(yi R'&ubstituted or
unsubstituted ary®; ut ed or unsubstituted
-0-aryl, substit utﬁ éNbst ituted arylalkyl,
substituted or uns { Lretgd heteroar% substit ut ed
or unsubstitutedRo- héteroaryl 25 olsubstituted or
unsubstituted heteroaryl al kyl, or [0081] R23, R26, and
[007G}2 7oramecnastiateerc diaffertomisnvesemmtrorharmaat uRRAly alcg@mhiu@salt or
solva '%hetc:){qe N atom to which they are attached, form
UBSEPE YSEF R unsubstituted het er ocycl oal kyl, or
substituted or unsubstituted heteroaryl; [008

[007%]s Qn@lﬁ}ﬁlépm\dﬁw}yhséir@mh@ﬁgelb&mtlt\ﬁ%nrd@évbstlﬁa¢c1)@1§ﬂ;
substmltte{i B %ﬁg?@gteg?égglﬁﬁégu 81?191 Isolégﬁftl S{lggt?&e 8{ ul%sblPset &uted

unsubs ’or “unsu

hetercalkyloaibistifutedpe unbubtinddddydterocyrladityil t substttued or unsubstituted aryl,
unsubstituted heteroal kyl, substituted or

subst{intet 95 PnsubsEsted ePerrple yebstited or, unwb%t%b@'s}a@@iwhsﬂtrted or
unsul?gl{t%&%g%,]sﬁﬁgum%ﬂ' BF Eﬁguﬂgc,}ﬁgt&@ =C ;if%%éfg%%fé H’ %lg)gtégﬁéﬁ or

substituted or unsubstitute
unsubstisutbd héteroteydaliayly vhérein Q isepmnhall yiinddpadentiyssubstiutedtveith 1 to 3
». heteroaryl, substituted or unsubstituted
R™ _0- heteroaryl substituted or unsubstituted
het er oar yl al kyI , =(CH2)jCN, -(CH2)) OR30,
[0072]( CKdy NGr@QB30, - (CH2) JC(O) OR30, - (CH2)j NR3' R32,
-(CH2)j C(O NR3' R32, 5 -(CH2)j OC(O NR3' R32,
0073]( &R Ay RBAntepér@réh INRIZC( O) OR30, - CH2 NR33C O
[ ]%&WCI—II%YJS(O)ﬁRM -CHz S O NR3' R3z or -

[0074{]n i eg%?%&h Qé&@p%g)n\g;)ﬁgﬁk n%@ﬁﬁ’y ﬂl edéé%égnﬂﬁpg&d ﬁﬁ%ol Xya%%

hydr(b)dyg SQBS’tléilfltEd)lm‘ Gnmbst,)tautea raﬂcy\lé;@erfmﬁmodﬂaa i(EHEPENpHiEH,yOR’,
{ t1tut t 1
(CHRS O RO b ORaR". ek %@i‘vﬁ;* B INRR e SO TOINRR,

(CHW e edétlg}?t)’uII\InRsJTEj |tut 2511%‘3 QWR {2 SOMR’

-(CHp@¥RIS(O)B4) G, ObNRRI I‘Ehierelln eacinpistsdependeatly an integer from 0
et er.oa bstitute u ubstltuted
to 6, ﬁ%‘{@rléb‘viéfv’%eﬂ@’( an Wigeet %P{H‘tqsﬁ’ unsubstituted aryl,

subsgltut d or unsubstituted -0- aryl substituted or
[0073]nsBband Rufozo suhwufad loyunsubslttQWtcmle@lkElr suhsttvtest 91t ut ed

unsu B EP B iopy oAl LG or RIS peevpetivsg o
unsublgih@e@nétloatyky! . or [0084] R30, R33, and R34 are as
descri bed above, and R31 and R32, together with the N

t i
g S ks SIS LAY
unsubsnisutbd hliktyl,lElﬁiﬂtlh&éd%momsyﬂ)s:tltl[t&oaﬁ]loaﬂﬁﬁ pesflusrdapeln shesstituged or

0 | ano, dr ox substi.tuted
unsulg,srtltutecg heteroaﬁ‘( ?substltute or unsu sthuted Egterocyélloalk substituted or
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20 unsubstituted al kyl, substituted or unsubstituted
cycl oal kyl, perfluoroal kyl, substituted or
W@ p®eostsdg ut ed het eroal kyl, substituted or PCT/US2007/081841
unsubstituted heterocycl oal kyl, substituted or
unsubsfisiiébanyl, shistitacd or ursubsituttdit@dry0) subsiiuled o Ubdubstituted
-0-aryl, substituted or unsubstituted arylalkyl,
arylaliyh substitrtediorgmsybstityed heteroawyLriabeipted o }m%lb%tlrefi uPdgteroaryl,
: [ = ryl, substituted or
or suﬁ’srtltlﬂgi &bﬁ{shﬁﬁﬁﬁgctl 2%8%?{??%?%?‘{

unsubstitute -(CH2)j CN, -(CH2)j OR30,

00771 FEH R D e e S Qi i S 2HN TR atom to

whick it NRBALCOFFROsubati(tdd)or NRI B Re %rocycloalkyl, or substituted
- (CH2) ] NR33C{ O) NR31R32, - (CH2)| S( O nR34,

or unsybSH2)§d3Ee@roMR31R32, or - (CH2)j NR33S(O) 2R34, wherein
each j is independently an integer fromO to 6, and m

[0078]S me&mgéz%twgalzg?,e%gﬁtit%@@ag?i%s%futaﬁzl'ﬂgyl[%gﬁtituted or

wherein R, , , , ) ,

unsutitntedipaeromyb wirpein RRoig optigmllypedependrmtirgpbstitged widh4, to 6

R28,and R35 are each optionally independently substituted
>WwWith 1 to 3 groups, each group independently sel ected

from,hydrogen, hal ogen, hydroxyl, am no, )
[0079 i RO Ab g spaagently ey dpgsepologss: B pxaneistorlowbsipgted or
: ol k . e . _
s BRI A L AR, s o
unsulsti@B&] hdteroalhpl, kabstins@batunstlbstitdedbdtesuydogikydysubsttuted or

canmpound avi ng, fornmul a |, erein: .[0Q88 i S
unsul AT AV O AP CBHDS Bt gD (Uit B g uted
arylaiyB Yskikdted &durﬁ{lgéﬂtute@h&@fofa}aﬂ‘,%ﬁﬁitﬁﬁéh or #MuBStituted -O-heteroaryl,
substituted or unsubstitute an1nonnnoalk¥ ,

substijuliod b tnsubstitoted hatesaabdalky L + G LXEN o @i F)OR l -(CH2)C(O)R”, -

o TN R o BN B L GO DR P
(CHJNREC(A)RY] , S UbSIGHYNRE°Q0)ORSY REIH,) NREWT (D) RRF®R2T ny |,
substlEuted or unsugs ;tuted ﬁ%r50|ldlgy|, substi t ut ed
il

(CH:p%(QnBUbL GRS ENBT Bropr i iNB{BEPLR{ sdhersin cach j is

. tit. d | it ' .

ncerf RS b RS YR BT S Rt 0 o
subsi,i tyted or. unsupstituted oxazolyl, substituted or

[008Q)nsRbsRi s Bt el > end BZ g pachdndspendently dydrogem subityed peqg
bl | ! : o .
LR S R B ROl o
unsubstisudbhéterotlgl, s@bspyutedlomydsybssinied heteroeykloalkyl, substituted or
unsubstituted isoxazolyl, substituted.or .unsubstij.t ut.ed
unsulSEie sy byhenrs Supeeb e en-Grn L Baudlen R bt
arylalkyl, 33%ilted doulsA08Rte@héterdaRdeReRHa#RE loY uRsubbMURA]-OBeteroaryl,
and R2 are each optionally i'ndependently hydrogen,
or substitwegd or unsubstivyted petarwaryldlwls oxyl , substituted or
unsubstituted al kyl, perfluoroal kyl, -(CH2)jCN,
[0081]( Cng RER8hd RY 6fdHR)deSdrBeRAbove, Gt R} ‘G@RCRIogether with the N atom
S(CH2) ) NRARS, - (CH2)) C( O) NRARS, - ( CH2) j OC( O) NRARS, _
to whig JRGes e REm-suby Iy iediRe wisopstrgted heterocycloalkyl, or substituted

- NRARS, -(CH2)j S(OnR , 20
Orm§§bgﬁﬁ§%ﬂég§%%' R7, or -(CH2)j S(O) 2NR4R5; [0091] RIO is
i ndependent |y substituted or unsubstituted phen

yl,
[0082 bRt ji¢ deperidently meensiant bord ydragen halogen, e, cyane dydioxyl,
. i _ ) i
subs e B Bl B Qb ST O LRl IS HRSE P8l
substgutied i tndubstitoted aeudadltyil § wbstduisy oapodupktituted tistrodyatoatkyl,
or unsubstituted furyl, substituted or unsubstituted
thienyl, substituted or
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25 unsubstituted oxazolyl, substituted or
unsubstituted i sooxazol yl, substituted or

W@ a®eostsdg ut ed thiazolyl, substituted or unsubGI/US290EeR1841
pyridinyl, substituted or unsubstituted pyrazinyl,

substfutes o ihkuBetitofed Whd Udubbiithiet 6 uRMibstitutidnlaryB eitsstititet &d
or unsubstituted benzothiazolyl, substituted or

unsubgtisiiessarytalieydsupstithed lor ussybstituied thetprantylusihyiiaiad: arruagubstituted
bk ) R g
AT GRS AR R e gl
(CHRICEOORTY{(CHCGORNSWRHNRARY, QUIBD@NRIR T,
ubstlitu or _unsu I TU ul nNo n Stltute
RO RS e SR I RGE L 0R o or

- REE Edy Nt ee52 [ TPl et gr i@ syPsgizt yt ed or

(CH hsubggclb)g\{ﬁ ?SJ p$(r:?%??}r§@é‘] é??%@”nw ,RSU stituted or

(CH)NBS$O),REY, edhefein @dcha phindypendéntiyl an id@ g0 086 65480 is

. PCT/ US200Q7/ 081841  sybstjtuted gg.unsubstityted,l

indengERIY o Jy SO B9, i Y1 VIEBET) AUangly independenly

substHiSHBsthl it tER?S. pyrazol o[ 4, 3-b] pyridinyl, substituted
or unsubstituted pyrrol o[ 2,3-b]pyridinyl, substituted

r pinsubsta et ed. thi enol 2,.3: Db ri,dinyl , substituted
o8]y RiCRboR B e R aSorshatde PRy e S5 dudceh BF
unsubsBfdd Ayl shrfituissmbitisutueel Gildatiiylyerffud?b8kyl, substituted or

substituted or unsubstituted imdazo [ 1

.25 _
unsubstiyed krieroalyl. subsbigited o wgulstityed heseroryalealyyl, substituted or
A - ) | r .
s FEPS Ly AL L b SHBBHL LA y i
arylalkih ybisstituted edurisobgdauted Retdroahyfl IsuBstitliteioaunsibatitoted!-O-heteroaryl,
supstituted or uniubstitu ed i m dazo[ 2, 1-b]thi azol yl,
or substituieeh et wsybututsd hefseapdelcylufed i i dazo [ 4,
5-b] pyridinyl; [0092] R22 is independent|y hydrogen,
[0084]al RYeR>’, md R%,ar@glﬂia&)cribeﬁ(blboxg land 8Somdi R0} tegetber witlothe N atom

to W%Jg_ﬁth{ggtmlgtﬁ %&% ?#qkr%llostu’ Bg{ﬁﬁ‘%{i Io} Buretﬁeygft?tilﬁailgt%g(?ctylcltogﬁ(%j, or substituted
or unSts3HRSdd Rdiregtyhet eroal kyl , substituted or
unsubstituted heterocycl oal kyl, substituted or

nsyf3stitute e substituted or unsubstitute
(0085 Ino R iR une d) RRRGH TS Bhautl BHRERL g Shuted o
unsutsstiRgéd AlkyiesuiRtituniBothmbibstiteel PxIdalityl perButisalkylytiastiited or
unsubstituted imdazolyl, substituted or

unsubgtibiesshetergalkell, sybshisused pr unsubsiityted heterogyclogisylpsubistitptespr

iJ : it i .
e e
arylalkyk whisdtitited etunsubanutad abtgtoaryd ubktituited @d unsubstituted -O-heteroaryl,

s T b e Skl DAL TS A

. {3t § sbgt Fa gl | 3igaat_ed
PR RIS LIRS MG oo RIS
(CHNBGSKONRYL ed  pur(GHANREUBE)ORA, e HNRIHGGHNR? Rit.ed

Crag RO rCd b Beth et re RS TR orregpin SR
indepRHOH Iyt B QT froR DU B ddduh §lindbpenasly integetiRsihi f t412€end
or unsubstrtuted quinolinyl, substituted or

nsubst i tut ed X Voo SubDSs tHih 635 QF26 27 28 30 p3I

[‘"’“ﬂns‘d wiqgf&’ﬁ%%a%ﬁ%yh dﬁyl&ﬁ,2 ’sfgb?tii ’ﬁ%t’e% ’o$ » RTRY,
R*2, rfAspYsirdt R ek dayh bptedndll istepyriderily kubgtitutedSwib 1 itd Btgeslips, each

or unsubstituted [1, 7] naphthyridinyl, substituted or
grouping eprpdemtipt sedeciad-fresm hydrogpm halogpmAydenxyl laming, saineraenaglkyl,

or unsubstituted pyrazol o[ 4, 3-b] pyridinyl, substituted

or 25 unsubstituted pyrrol o[ 2, 3-b] pyridi nyl,

substituted or unsubstituted thieno[2,3-b]pyridinyl,

substituted or unsubstituted thiazol o[5,4-b]pyridinyl,

substituted or unsubstituted pyridinyl- 2-one,

substituted or unsubstituted

i m dazo[ 1, 2- b] pyri dazi nyl, substituted or

unsubstituted pyrazolo[1l,5-a]pyrimdinyl, substituted

g - o
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unsubstituted i mdazo[ 2, 1-b][1, 3, 4] t hi aci azol yI ,
substituted or unsubstituted i mdazo[2,1- 30
whraoRiosuses yl , or substituted or unsubstituted PCT/US2007/081841
i m dazo[ 4, 5-b] pyridinyl, -(CH2)jCN, (CH2)jOR23,
aminodi&lki]) £ {3n0) W23, difluCid¢ticl QOB metiyTHXo) NRYY R3hlkyl, and -S-
-(CH2)j (O NR24R25 - (CH2) j OC( O NR24R25,
alkyl. ( cH2) ) NR26C(O) R23, - (CH2) ) NR26C( O) OR23, 20 WO
2008/ 051808 PCT/ US2007/ 081841 -(CH2 NR26C O NR24R2s

[0087] CH2)anSther adR2at, the didelit)sjuS(pE) AlERbRRDUNds having formula I, wherein:
(CH2) ) NR26S( O 2R27; [00931 R28 is independently a

[0088] OV@|1§Hlﬁe}5€ﬂﬂ%tlm&6@ﬁnhal@i‘g%lnog.%tltuwdtdrans@déﬁf‘u@ed alkyl,
. substituted or unsubstituted al kyl
perﬂLngnikylt zunmd, mbstmﬁu&dbgmnsuhs'e@tqdmhmghkmalkyl substituted or

unsulﬁgfué? o 4 H%g%llléﬂgfh Bg%tﬁlﬁf@tar %r%tuﬁsﬂg%g pﬁ?sr&? Bstllfutet.(lj or unsubstituted

phené}@t QRAaNgddsH dahbstisiikbpipéridifg Qibstﬂtlﬁﬁddbﬁtuhmﬂsﬁdltdﬂhﬁﬁéfhmnyl
ubstituted or unsubstituted naphthyl substituted or

sub stmwg@ psunsubstiated mpm@h@myl subist uitad arawsehstitwies merohe i d
substﬁ!é{tgﬁ ?l‘ %( us%ule) Qt%& 8% 58{) tﬁﬂg&l BI; {rngsglg%tﬁﬁted 'g&pgfj ?&l%lt ¥dt%d

unsuhzl;tiﬁwélﬁﬂhidnyt, Gﬁibsfhwwd or unsuliﬁiltmtédl bettobil, subﬁhbl&ﬂ Iot uﬁsfmﬁstltuted
substituted or unsubstituted oxaz

thlaZ@Ml@§lﬂh5f1htt%ddordmsqleﬁtluﬁ%wflﬁqhxlewbﬁ%%éé)z SPSHO situted pyrazolyl,
BB el e O LR Rl PSS e
or unfyhstmiaiyiboxazolyls lsulbstmtlﬂdd (mrunsnlsﬂnibmed tsotheakofyyls drrsubstiyted or
substjtuted or unsubstituted benzothiazolyl,
unsubstipie ?@F@ﬂhor unsubstituted purinyl, substituted or
unsubsti tuted benzi m dazol yl , substltuted or
[0089) nswisghdependantlyddol yl , subst ituted or unsubstituted
i soqui nolinyl, substituted or unsubstituted

[0096) Ui ROx RYurk ea&tkﬁﬁioh&lw ﬁde@hdé{ﬁlﬂﬁ&i@@g&hl ldldg@sh, nitro, cyano,

qui nol i nyl, substituted or unsubstitute

hydraeh sebskiazied 91 unsslbﬁgutpd abl pé?ﬂuom@él%s{ﬁiHaDi@& -(CH);0R’,

(CH&/ (8&1?[ g&‘ﬁ%ﬂg@ (& ﬁﬁﬁ“kﬁ‘ggﬁﬁﬁ{ﬁ&b@ﬁﬂw LiLSBCONRR?,

-(CHYPRfg DI)R-’ut(@iiﬁjmkfc(@m%xﬂrmmwa@wﬁt (CHE;}O).R’,
ub rrol,0f 2, 3-b] pyridinyl, substituted
(CHZ)JN%&QEBD&TU{%)MEEJ& B[4, 3-b] pyri dinyl, substituted
or unsubstituted pyrrolo[2,3-b]pyridinyl, substituted
[0091Gr Rd‘?asjhﬁlbpetndbmdiy subsEmedr 3nhibsiiuiadi phjchyl mstltuted or

T e R RO ORI
pyrropH, bﬁﬂ)‘sﬁtﬁfeﬁ%r gﬁsd’bgﬁﬂﬁtéﬁtlhﬁ&gz@@l substituted or unsubstituted pyrazolyl,
i'm dazo[ 1, 2-b] pyri dazi nyl, Substituted or

subauw@dbsunﬁmﬂﬁdwdéymhzubﬁﬂmﬁ@oaymwb$WWQdﬂymndsmbgﬂWdeéd

unsulafﬂgtﬁ%ci%)%szta y d;ugﬁ,‘tlg%é I8? lgr%slilgytgjlteﬁ ?s%%ig,azﬂ){kf %t%g%g of I{msubs’ututed
thiaz&lyh StibstitftedloinsUbsRed B&ﬂ}dlﬁﬂ bubstaze] o2, uhsuﬂshtd%(ﬂiﬁbzihyl
or substituted or unsubstituted

substjtpted g7 gpsq,lbgt.ltg]eg)pynmlqhyyl sub(s@p.mq @anu@gu{t@_@ngm,olyl,

substitfltgé% }J%J%tﬁﬁ%ﬁ @é%%&b&%ﬁ@?&%@lﬂ&olyh substituted

or unsdlﬁﬁ%)td:ds%glg,( @)11}5\%2){% gﬁﬁ?b%ﬁ;ﬁ_@gs@;l%?yl, substituted or
unsub%@e% qusp@}ailn% sylstituteg} or unggn%ﬁ#}w%@s?@@mh@am or
unsu%s&%ﬁ%%bﬁéﬁo&ﬁo‘y@,@?ﬂ%ﬁﬁ’t@@ bt ¥n dsjﬁlﬂgftﬁlgg M ,ggﬁg@??ﬁﬁ?g‘a biHtituted or

ydr oxyl, stitute
unsulbstioyted pwideg3 Ridjpwtnwinylssibigticd of exsubstetbiedl| kyInaphthyridinyl,
perfl uoroal kyl, substituted or unsubstituted
heteroal kyl , substituted orl%Unsubstit ut ed
heterocycloalkyl substituted or wunsubstituted
azetidi nyl, substituted or unsubstit uted phenyl ,
substituted or unsubstituted
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napht hyl, substituted or unsubstituted biphenyl,

substituted or unsubstituted pyrrolyl, 21 WD
wWQee8NBIB08 PCT/ US2007/ 081841 substituted orPCT/US2007/081841

unsubstituted im dazolyl, substituted or unsubstituted

substfiyted 20 liydubstituted tliH-pireslo[;3- b]éﬂﬁldb}?l istibsti@eled b Wsubstituted
substituted or unsubstituted thienyl, substituted or

pyrazgip figshipytiding, gbstitted or vasuhstifuies Rl drlaediny by reatituted or
t

s SRR A SRS AB Ko

substitated los tndubbtétdted iy eidingls2-ons uiubsutuuetl et umubst&uted imidazo[1,2-

upsubstituted pyrindn . Qr. "
blpviiremLokbilk e Bimubkpy pyfezole 15t tieagingh substiuted or

unsubé‘ﬁﬁ%lﬂ)ﬂ'ﬁdétzﬁgl Bk Mibstititdd BF LAdHbeSuRA iMRBLEDLI-b i dl]thla
benzi mdazol yl, substituted or unsubstituted |ndoly
CIaZOi;sdkwbstttuteé or unswnamttsltlnmduze@,lu-é_bhpamiyiL pngubstituted or unsubstltuted
imid EP% 5 g gr unsubstituted qui noxalinyl,
lnnzgﬁ PIRYFSPYSr unsubstituted quinolinyl, substituted
or u%substltuted benzooxazol yl , substltuted or

[0092]nsRH <3 indgpendently, Iyjdregsint halpgan, nijto, c:sambshxi'ctrmﬁdsuegstltuted or
unsuﬁ'ﬁﬁﬁﬁ%ﬁ %lgglu glﬁg 1tluged? %‘ru??%sﬁﬂﬁ% %}%}d/)a peg ulbdg?gl#% t %ué)s%’l tru'tee% or

unsubsfisEEhdtéroh kel 1ﬁbsﬁﬂfté@bﬂhﬁu&tllﬂlt@d/hétéhoeydloallszlbﬁiblsﬁtluteﬁd)r
or. unsubstjtuted gﬁrazolo [4, 3- 2%%hr|d|n yl,
unsubstigied phangl sehstit Ws‘irls’fﬂi’.ﬁt’é‘&%% Yy pbstitisted o pasqbymtuted

biph S o NP B Sy RILERP AR G

substiuted bi tsubstitoted pysazbist, |st1bbttmﬂie4byf unﬂubgﬂtu‘rﬂd dil‘@l substltuted or
of un bstituted imda

unsu%?lgf’}ﬁt: @géyyﬁﬁpbstlgg P lill'}ﬂlgﬁltgpd Bﬁ%zﬁé'g’t qubmtgtgd or unsubstituted
isooxB¥S1PZ hlitkner &]Mﬁﬁsmtgécpﬂ‘ﬁazoﬁfy Rabdif:ttk& by Bfsubstituted pyridinyl,

unsubstituted pyridazinyl-3 “one, substituted or
substifuted s tisubstédted piythainy], [sgbslltutectbp{ m;sabstt]tuthd aynmzcbh)yll substltuted

or ungl}%bﬁm te?%?tg&zglyf' Sﬁ%illd.%g 51? lgisﬁ?&s(%%&t (E purlnylf] Igstatu ed

unsu‘tbsﬁhﬂ&i@&ﬁnﬁrd@idlw sbstitiked or (akidstifabd &R kidi8led or
-(CH2)j C( O R3O0, (CH2) i C( O OR30, (OﬂlN%ﬂ%Z

unsubsti I)sqxalm}uplml Rghstltutg(l) of @qugt(mj@d)puRQXMI substituted or

unsulzs% @EE% %ﬁ@%&%@gu@ %Wﬁ%%j%ﬂyl substituted or

unsubsti€ited PIK] @Iﬁﬁ\lﬁaldﬂﬁﬂ, su@ﬁtltute(iGHahstE{Btﬁﬁﬁ@)yﬁHBB - Q}b?ﬁ]mdhﬁyl,

anot her aspect, di scl.osure pr.ovi des conmpound

substrutgd AEURPHIiEd |[1 7]mah@mdmyl[ 9@@9}%@ ?rsuﬁshbfélﬁé% bﬁt | y

pre el ST P B it o

unsula;lltunﬁi”lmrmﬂb[@y} b pynbmtyl sulisticthited or wssbssited thiawh[2,3-b]pyridinyl,

subst g o1 b3 dHeinseld € Bt T svowpe el pﬁss%tgad pyridiny’-

2-ond SssRakdd st edubNipgEd ﬁillnﬁé(io 1 § ri&a%n?fj S%stltuted or unsubstituted
Unsubstituted piperazi nyl stitu

pyrazghg uﬁst]pyruneimyrbysubsﬂtu@d ny unswsmstedmld@mmyl 3-one, substituted or

unsul iRt S 1 TN PL i Bk HRRGuled! R S st ipidagol2. -

]thleszIyY lor sEbdRbted bt @@u@s&lt@t@d HARMAS Y Stb]b 1h§"1 ]Q¥,);CN, -
tltuted or Fnsubstltuteg oxazol édRo bstituted ar,
I

(Cthﬂgulbs(ﬂﬂzbjCé@R h{GHDIGO)OR bR -EHRPEOINRTRY,

(o AR B SR TR AR TS HOSORP Dot T it e

or unsubstituted -0-pyridinyl; 22 WO 2008/ 051808
PCT/ US2007/ 081841 [0097] R1L and R2 are each

i ndependent |y hydrogen, hal ogen, nitro, cyano,
hydr oxyl , 20
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substituted or unsubstituted al kyl, or perfluoroal kyl;
[0098] X is CR2; [0099] R10 is independently: R28 N N

WG208)5180§ R28), (R28)7 (R (R )z N R28 |11 " \ MNN/US1007/081841
\ N- Il M~~~ NS (R8), (RR8)z R28, (R 728)z R28 (R
(CHENR(GEBNREEB) CH(RIO) R S(GSHz)FS(N)zNRQ“Ri a-Rea (Res)

Rga)z Res N-S ( )z N/ S NYS ~ - (Crro-
(CHZ)UIT{B%(@?BS) IN\ NN N RS (R8)z R28 or R28
[0100] vvhere| n z is independently an integer fromO to
[009%; RYi§ Ddedend&aY 4 soviatediepemid bydrogerh halogere mjtrdy ayargne hydroxyl,

substrd i o e kel SVos Gt St b ey AR perniorSiney

substi@@c%cﬂ l)f"ﬁ’rﬁs‘a@ithﬁﬂed hetdRalyl WuBditded oH ﬁﬁs‘ﬁb&tthﬁeﬂ%@ﬁrocycloalkyl
het er oal kyl, substituted or unsubstituted

substiteieé poensubsithted phenyl, @Hb;t}tq]ngi or uigHpstdmed naphthyl, substituted or

M CT Tt W
lmldﬂégghbdﬂaﬁé&:ﬁw&nut%& pyfa&biz), sNRAREE D NRR A6 Buted furyl,
)] S(O) mR2 S( O INR2AR25, or -

substmﬂip{ wWRRbsttapd sznyl{@liszptem@s upsyibsiyiedevraeaiy Wbétltuted or
o HPLE oD, I FRED  BORERD LR YR i
pyr1d81lyb$tlb§t1mﬁtedi oﬂﬁnsubﬁiltusﬁ iy tazimgt, Gybﬁtlnﬂbd(yﬂ ynsubstituted pyrimidinyl,
substwg:é lpgl;]rlq% $t1tuT§g| Qg%%st)}at@@é&i oqu%g g:tsr :ﬁggﬁbléét%tte%dpurlnyl substituted
oL o ORI BT
unsulstibged isoqueabolonyl, sEBstiDe@ 60SIsDbIBXB Bﬁiﬁbkﬂﬁ@*@'&hﬁ)ﬂﬁm or
unsubstituted quinolinyl, substituted or unsubstituted benzooxazolyl, substituted or
unsubstituted [1,5]naphthyridinyl, substituted or unsubstitutéd pyrido[3,2-d|pyrimidinyl,
substituted or unsubstituted [1,7]naphthyridinyl, substituted or unsubstituted 1H-
pyrrolo[2,3-b]pyridinyl, substituted or unsubstituted pyrazolo[4,3-b]pyridinyl, substituted or
unsubstituted pyrrolo[2,3-b]pyridinyl, substituted or unsubstituted thieno[2,3-b]pyridinyl,
substituted or unsubstituted thiazolo[5,4-b]pyridinyl, substituted or unsubstituted pyridinyl-
2-one, substituted or unsubstituted imidazo[1,2-b]pyridazinyl, substituted or uns_ubstituted
pyrazolo[1,5-a]pyrimidinyl, substituted or unsubstituted pyridazinyl-3-one, substituted or
unsubstituted imidazo[2,1-b][1,3,4]thiaciazolyl, substituted or unsubstituted imidazo[2,1-
blthiazolyl, or substituted or unsubstituted imidazo[4,5-b]pyridinyl, -(CH);,CN, -
(CHp),0R>, -(CH,);,C(O)R*’, -(CH,);C(O)OR*, -(CH,)NR*'R*, -(CH,);C(O)NR*'R*,
-(CH2);0C(O)NR*'R*, -(CH,);NR*C(0)R, -(CH,);NR¥C(0)OR”,
«(CHy;NRPC(O)NR*'R*2, -(CH,);S(0)mR>, -(CH,);S(0),NR*'R*, or -
(CH2)NR**S(0),R*; and

[0094] R* is independently hydrogen, halogen, nitro, cyano, hydroxyl, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, perfluoroalkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted azetidinyl, substituted or unsubstituted phenyl, substituted or unsubstituted

naphthyl, substituted or unsubstituted biphenyl, substituted or unsubstituted pyrrolyl,
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unsubstituted bi phenyl, substituted or unsubstituted
pyrrolyl, substituted or unsubstituted i mdazolyl,

WG apsH51808 ed or unsubstituted pyrazolyl, substPCTUSHOTOS1841
unsubstituted furyl, substituted or unsubstituted

substittite& 0y insubstiitict ﬁmﬁ@dol‘?r subdtited ot wHs@ktiuted pyritkolyl, substituted or
substjtuted or unsubstituted isooxazaolyl, substituted

unsubsfitieds et substetpdigriuasEisyiutedshissyl, uhstpitest or unsubstituted
oxazctiglz %tlhﬁé& & n§ulps¥1fdt9d F%xazglgf %%ll')sttlltﬁ cijOIOﬁnsub tltltltecti b}{i%zglyl,

Ituted pyrazin ute of unsu
substipyted ot dmsmbktuuted lplgﬁdllnyu Eebttlonedjmuhﬁlbsltltulédaﬂyrazmyl substituted or
ubstituted or unsubstitu urinyl ,

b hi |,
unsuSEBGE] PXTTEg o O OT P BER PPN E slbstiuted or
unsutiHRid ]%dﬂrS'Tj sHbstihted Q?ﬁﬁs{llﬂ;tﬁﬁiteﬂ 'Bgﬂ’ﬂu}ﬁ daz§ gp %Eﬂ)&ttkﬁt&gopr

unsubstituted 1 soqui nolinyl, substit
unsubstigudbindolyt, esdbsqmmtnd)madmsnb:tututs@ bss)qunnuhle)d smbstltuted or unsubstituted

auin§aRTosa M of Bl G ol RS

benzdol&a'zﬂlf/‘la %Hsﬂﬁﬁédjéﬂﬁﬂsubsﬁﬂﬁﬁ F1t31hathtO)ri Wgﬂ Udsktithiel 86 unsubstituted

ésibdo 3, 2-d] yrlmdl nyl, substitute
pyridg Id]yyrlnudl@m Fqbsn}qﬁquwubs@uﬁgd l%luaﬁtﬂilstrlﬁlr@d gwbstituted or

unsubs dS L}Itg)gflt ??ﬂ ?bﬂg{ B i 10{ i)sétug Bo%:u:n bs‘g{u‘tedzpﬁgﬁc'z‘;o'lc% E’?:g

b]pyliﬁinylyﬁﬁ)@mtddtd#hﬁdlkﬁﬁfuléﬂ p}{n%.léf[Zb}E]Wﬂldihﬂy bubstitulast drt ut ed
or. unsubstituted thieno substituted

SOOI bt G AAS B 18ea O RPF IS gt eise- blpvediny
substﬁﬁte&I E? Fx?st?lh%tgtg{elﬁ g;?rﬁ gfg%k sj!]%sti?tu H%r %ﬁﬁth%ﬁtn?ﬂia%

unsubs pyr 1 dazi ny stitute
b]pyridtazingh whisdtitited edunspystauted pjrhzdlepl], @y]pymnddmyl substituted or
subst

d b d l ,
unsuligRed i@y %ﬁggwéétith%tet%éagﬁy#t&?@sﬁ% ke
Bb][1, ?;Lﬁﬁlaéll%ljzﬁg b%?iu}(éd org#ﬁ??&skl{&éael%lee{z 2&?&'251’% @4 substituted or

hi az , Or su stl

unsubsnsud:ltlmlﬂalztoewar}p)dahnb[lA (GHb)],(bNH(GHmWR arEHPI@R K35

bRt B B NS it et ol ko

(CH2§9 @)NM%'R@ C(C}Hpﬁwﬁ(ot)wexécpimmﬁbw;ow

uor oal % su Stltutﬁd or unsubsﬁl ut ed

(CHﬂé‘ﬂé G@W SIS Hp RS (03aR O - (GHs)ﬁié)t)leﬁtE% or -

| kyl, CH2)j CN, CH2) j OR30,
(CH&?EH?;@ ??esoy 2 CI(—|2)J )cJ( 0 OR30( ()CJH2) ) NR3' 32,
CH2) ] C( O NR31R32 (CH2)] OC(O) NR31 R3
[0095_]( d%UPFIRBB F@(jilscl((sg;%r Nﬂg:gm(@ggq_havmg formula I, wherein:
-(CH2)j NRSSC(O) NR31R32, -(CH2)j S(O nR34,
[0096]( B33 jndefAnADRBARRBR o gen( kMiRg¢n\RIBEU@PRIMsulEtuted alkyl,

perﬂt_logrgl_g))}. éhﬁ%?s%%‘%dﬂm@%%@ aggilklg{nonoalkyl substituted or

unsubﬁl%@a h%ﬁ@l{)@) su%?ltﬁ'ﬂeog Y)g Frll({llllgﬂ?t)ﬂed %NQ(}?) %\Egof:tluﬁg?)o@ LikMibstituted

phene»syp euﬂtsntut‘brbordlrsulbsmluc@plpmmnﬂb suhsumwtmdmh@mﬂ@ piperazinyl,

f | | in:..J]010 ]
BT TN -
substRefefl by Qﬁ%hﬂf&’l{ed pz 1, subki(tGied 6B hadubytituRd furyl, substituted or
)al k 4 WD 2008/ 051808 PCT/ US2007/ 081841

unsuh:szl[glti:d ‘(Imqj Vol st m@pwnsnhglt(lteglw( olyﬂ@b@tltywdnmunmtltuted
thlazgj% ~ﬁgs_%tul}|ﬁi rhwbs(ti%?twv 1mi%%gol§12 S\(bS Wted & &%ﬁ)ﬁﬁyrg%lyl

substituted or unsubstituted pyridinyl, or substituted or unsubstituted -O-pyridinyl;
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R22 RR2 /O (RR2)w\_ Q1 (RR2 )w N (R22)w N22 (R22) w
L,, N\ ,s R22- J- KN (R22 * )w- R ~s \\N\JJJ or fl

WO R00g@2@BY8 ©~ p- N wherein each al kyl is opti onabdTUS2007/081841
indeEendentIy substituted with 1 to 3 5 R22, and

[0097}heR il RY ars chdttiapesednitlyhydrogden; IedfienS miae) &ahe, Kydroxy],
wherein two, R22 gptionally forma cyclic structure

substifpted ot @W}i@kﬂ [Oe)reré]uomall%d R2 are each
i ndependent |y hydrogen; [0107] R10 is independently:
[0098] R2R)igCRR28) Z (R28)z (R28)z N (cN)< ~NI\~ N4 S N O
R28 NR28 NM NN N~/ 28211 2~ N10 (R)z (R)z
[0099?Rp\z>1§5m% g;gtg,zl\ \NSN1N-~ NC-41 (R 28)z
)z (R28)z (R28)z (R28)z (R28)z \/1N) N N~
NN (R)z R28 25 WD 2008/051808 PCT/ US2007/ O§33841

R282(R28)z(,325%z Ti + T)
N ™S
selse N ye v

(R?), ' (R%), ' (R28)z : (st)z
R28
l
) HD D (L
W Ay L
(R?), ' (R®), R# RZB)Z ko R”’)z ’
NS /‘RZ”)z (R” <R28>
I N4 - AR
: } _ N/> @f\/—%‘ </k —% Y\
(R?9), ! " ! R
RZB)Z

¢ f/”RZB

(R%), | /
(¢} <
W _ <\NYS\ <N\rs ¢ rj
/N 7 § »ﬁLL/\\/N \Rze %L\/ {(Rza .

[0100] wherein z is independently an integer from 0 to 6;

[0101] R*is independently hydrogen, halogen, nitro, cyano, hydroxyl, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, perfluoroalkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted heterocycloalkyl, -(CH>);CN,
-(CH,);OR?, -(CHp);C(O)R®, -(CH,);,C(O)OR?, -(CH);NR**R?, -(CH,);C(O)NR™R?,
-(CH,);0C(O)NR¥R, -(CH,)NR**C(0)R?, -(CH,);NR**C(O)OR?,
(CHo)NR*C(O)NR*R%, -(CH,);S(0)mR*’, -(CH);S(0),NR*R?, or
(CH2)NR*S(0),R”;

[0102] R? is independently a covalent bond, hydrogen, halogen, nitro, cyano, hydroxyl,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl, perfluoroalkyl,

substituted or unsubstituted heteroalkyl, substituted or unsubstituted heterocycloalkyl,
substituted or unsubstituted phenyl, substituted or unsubstituted naphthyl, substituted or
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R28 (R28)z (R28)z R28 or R28 [0108] R22 is
i ndependently -H -F, d, Br, I, -(Cl-C6)al kyl,
WO CMOBAFISGN, - (CH2)j O(Cl-C6) - al kyl, -(CH2)j OH, PCT/US2007/081841
-(CH2) j (O (C1-Co6) al kyl, - (CH2)j NH2,
unsubsﬁfﬁt@d bibHSL -sGBst Rty br unsu()@ft@f)sﬂ ?91(&%% Fﬁbs@ittkﬂidl pPunsubstituted
)a

P&% O NI—|2 g C(ON 1@1(#2
lmldazekyb)s %@1&@9 gy wwe? pyrazg mewwwml

Substl_tét%g g%ﬁg&h _tli?@% %ﬁé&t‘{ﬁé% g %ug%g@l_, E@%Smed or

unsul&hhyéd 1se(6>@|zﬁl)yl sﬁﬁﬁﬂN{té(C&r Whbstionted thia2dlyi- ﬁlbstﬂtuf&é\Nr ﬁnsubstltuted
1) 2, SOZNHClCBaIkI(O—D
pyrld].qyl sppql}t@e%obu@ub:@lt@te@ pyraziyyk sypstituted ajunsubst tm.lteqL RpﬂNHldl

ol R T S g D

or unfukB6uted henzinR3B)kyl subgiRBE}or uMbMitEdNhd1, SibstiRIBIx

H .( R35, .R35 35 - ~~ NN.INN - ~~ N R3
unsulib gL B GRS B pr st WAG BRRGRHT) S TICORE
unsul;sﬁﬁﬂ%cpqﬁlﬁolﬁlyl anBstikmed 1 ddsdubSR el %eﬂliﬂﬂﬁ%l‘}q eqbkiituted or

hydrogen, halogen, nitro, cyano, hydroxyl
unsul(s@mli@lsblaﬂ]kgphthyrmlqu@g;tan;d))auksyibstltuted pyr1do[3 2-d]pyrimidinyl,

substRe”c | uor Oé%teg?ifl%ﬁéphthyéﬁﬁgg @6%&or&l)slél?s‘g%ted 1H-
pyrrot §|3|21)]p @}1 @ibsﬁﬁ)e’ﬂ' dfYnsubstifoird) pyNrkdlo[4,3- b]lpKrldmyl substituted or

| Kyl CH2) ) N((C1-
unsubsp(g&g; ﬂQ;QQb p?/(lmg Jsuj(s@%_mpqt t)@]_ur(@gl;sémktg% )hleno[% 3-b]pyridinyl,

substﬁt%&%%{tyl.\%g, N%oé&g%/ %%%? %ZE?JKSH%Q@JJ BRd&tuted pyridinyl-

2-one, é@dﬁ?a&éﬁl-‘t)él(zﬁﬂhﬁﬂut@ikﬁﬂkzd[) ,2- b]ﬁ}@fd&lkjn%@@sﬂ@(t&l or unsubstituted
a

- Cl- 6
pyrazo c@_é)q]m(rer@@rg&)salpﬁtyp‘;goql{l@fst&;egmyyfiazmyl 3-one, substituted or

unsulzss g@% hﬁ%? g)ﬂj} ,%&k@%ﬁ%g &ltslub&smeldkor Iunsubstltuted imidazo[2,1-

b]thiazpGHDrjshbitit@pdbRynsubitipd Mhidad) [N by Chijppl; knd )
- (CH2) j NHC( O) N( ( C1- C8) al kyl ) 2,

[0103] R* is independently hydrogen, halogen, nitro, cyano, hydroxyl, substituted or

unsubstituted alkyl, substituted or unsubstituted cycloalkyl, perfluoroalkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted heterocycloalkyl, -(CH>);CN,
-(CHo);OR*, -(CH2);C(O)R*°, -(CH,);C(0)OR*, -(CH2),NR*'R*, -(CH,);C(O)NR*'R™,
~(CH,);0C(O)NR*'R*, -(CHo),NR*C(0)R*, -(CH,);NR¥C(0)OR?,
(CH)NR*C(O)NR>'R?, -(CH,);S(0)mR**, -(CH,);S(0):NR*'R¥, -(CH,);NR*S(0),R*,

—(CHz)j<>NH —(CHZ)jCN(Cl-CG)aIkyl -(CHZ)J-<>N(C1-c(,)alkyl-o-(c1-C6)alkyl
— ety <NCOXC-Coatkyl ~(CH< NC(O(Ci-Contkyl _ —(CHa<NS(O3(Ci-Coalkyl
[0104] In another aspect, the disclosure provides compounds having formula I, wherein:

[0105] Q is independently hydrogen, chloro, substituted or unsubstituted alkyl,
perfluoroalkyl, -NH,, -NH(C;-Cg)alkyl or -N[(C;-Cg)alkyl],,
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-(CH2) ] N((C 1-Co)al kyl ) (O NH(C 1-C6) al kyl ),
(CHZ)jN((Cl C6) al kyl ) C(O N((C 1-C6) al kyl ) 2,
WO ¢a@sa3ise O n( Cl - C6) al kyl ,
-(CH2)j S(O 2NH( Cl - C6) al kyl

),
(98 S92 O mal kb Oy o)
a a -
(RZZ)VS( H%%’k&%/}& ) jCN;rcN(CHZ) H

| kyl 9
(C}Q) - CN( CL- C6) al kyl $Q- (C1- 2alkyl %ﬂ d
(C}Q)JC»KXC»(CH CB)aIkyI -(CH2)j-CNC(O 2(Cl - CB)aIkyI
or rf2CH2)j-CNS(O 2(Cl-C6)al kyl 10 [0112] In another

aspgcet , the dlsclosurehKﬁﬁztdes %gﬂpgpnds havi ng

(CH2)j S(O) 2NH2, PCT/US2007/081841

f qf | \NH((Il),
R”NWEQreJ : “Qi% /A\]s |nde6end ntIy hyé{gme hal ogen,
subltituted t|tut al kyl, perf uoroalkyl
am R¥, substituted or, unsubR®i t ut ed am nononoal kyl ,

substituted or 15 unsubstituted am nodi al kyl
uﬁgs%htuted or unsubstituted phenyl, substituted or
(R”) Jtutedqy enoyRZZQHbstltH@%p or unsubstltuted
i RP)7 uged\o\ﬁgnsubst{fﬂted ' E
sub§ Jtuted or yrr ol dingy | (R suﬁiigi ted
nsubsti tuted norpholinyl, subst tuted or
unsubstituted pyrrolyl, substituted or unsubstltuted
f bstituted or unsubstituted thienyl,
(R?2) sf_ﬁuged or unsubstituted oxazolyl, substituted or
unsNibst i t utveltbrédo eadhi eﬂk}dlly bpticablly indeperalénty substituted w1th 1 to 3

R, SRR T e LA E Sl AL

form 8UREld dmicRile RithuoguRstioted - 0-pyridinyl, substituted
or “unsubstituted |soxazolyl substituted or

bst ut ed |soth| ol.yl ubstituted or
[Oloﬁnsubm}d% ?t‘rega(thrllngle y?r{t%[}gf%ﬁegmz i s independentl|y
rggen, hal ogen, nitro, cyano, hydroxyl, substituted
Wloﬁr RZBSHEQE%§¥?QMted al kyl , substituted or
unsubstltuted cycl oal kyl , perfluoroalkyl substi tut ed
or Yubstituted be@groalkyl B@hltuted or (R%),
b

stitut ed _hetg ocyclo ubstltuN
|, sub ||ut ub t|t ted
el or uHsub ti uted 2

bst| tut d
2008/051808 PCT/US 007/0818%1 bi phenyl , substltuted
or unsubstituted pyrrolyl, substituted or -
unsubstituted i m dazolyl, substituted or R

nsupsti tut ed ra onI sub ituted or uns st%tuted
subst i unsuE’ ‘t d th|enI
ut ed o titute sub d or

R28)unsdbs tutegg%lsodx ol yl , ;@ubs It ted OrR2s)
Zunsubstitute hi azol y % tituted or unsubstltuted
pyrigi nyl, 5 substltuted or unsubstituted pyrazinyl,

tituted or unsubstituted pyrimdinyl, substituted
substi t g edgor
Myl , subgtitiuted or nsybstitut ed
ggstitute Mhsubsti ndol yl ,
ubstit d |sgduinom2 , ,
unsubstltute qulnoxallnyl substituted

or unsubstituted i nolinyl, subgietuted or (R29),
Nuns bstltuted bepf% kazol yl y_ sugstltuted

ot o, A ?ﬁgf

<R28>z

(
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10 unsubstituted [1, 5] napht hyridi nyl, substituted or

unsubstituted pyrido[3,2-d]pyrimdinyl, substituted
w@eoogfasishsst i t uted [ 1, 7] napht hyri di nyl, substi t REBEUS2907/081841

unsubstituted 1H pyrrol o[ 2, 3-b] pyridinyl, substituted

or unsubstltuted pyrazol o[ 4, 3-b] pyri di ngi), substltunéﬁz

or (Rihsubstituted pyrrol o 2, 3- b] pyxd |, sub

6 unsubs thie ] pyr &di hy subs |tb
:I;;jﬁﬁzubs\;ﬂﬂjz_éthiaggﬁgzgk' b]p§ i ¢

S, sub
r#% Of ubgmttuted pqu@knyl 15 2-onges substit ut aor
unsubstituted i m dazo[ 1, 2-b] pyri dazi nyl, substltuted

or upsubstituted yrazol o[ 1, 5- {1 |ntd|n
[0108,pRis mdéﬂenéiﬁntbhstﬁbﬁt ¢k Br.dd-(by lngﬂFHQﬁé\he(CHz)JO(Cn -Ce)-

o SHEBLIOH T LS TR oo,

(CHt)]ﬁ(Q@xz-@E)alkM)z,bl(tHi)ﬂ@DNHz, @Hﬁ}ﬁ(@)NH@ﬁds)@H(yl -C(O)N((C1 -Ce)-
bstituted imd '&ﬁ ridin Igi
5 kT o S Gt oy 5 N CaS) [t g6 A INHS0s(C1-Co)-

alkyl; g%%%%@iggﬁﬁ%g%%@% g%)o alkyl, -(CH,);SO,N((C1-Ce)-

-(CH2) j NR26C( O) OR23, - (CH2) | NREBC( O) NR24 J\
-(CH2)j S(O mR27, -(CH2)j S(O %
alkyuz(:lfz}nzj\mz@&({@ ZR?atkyltcmHﬂ,@hems i s H%@ gnqient”_<] G

o hydr oge halogen hy roxyI sub t|tuted
gF— uns bst+tut Eﬁg |tute subs
H)J\mld@a‘i W, ft)qu: >/ t"u?ewl or

bstltu%eé heteﬂbalkyh su t| .ut ed ;
unsubstituted heterocycl oal kyl substltuted or
[0109]nsRB s Iridepedenheny! substituted or unsubstituted
napht hyl, substituted or unsubstituted bi phenyl ,

subsﬁ XUted or ungybstltuqunggrolyl sROgtituted or

bstltut dazol V/ /é stitut gﬁ?
§ bstit yrazolyg, Quldst i t ut unsubsti t ut ed
10 tuﬁyl,,subst ed,or "u stututed\Tﬁ?enyl

substltuted or unsubstituted oxazolyl, substltuted or

sygti tuted 3@?55§ooxazoINyl(R35$,ubst i tut ela35gr
(u bst|tut azolyl, (ES§StItUte Y\Unsubsti t ut ed
- dlnyhé——sabstltuteﬁ—gr_ nsubsti d pyr azi nyl ,
tituted orQunsubst |t uTed pyn|n1d|n . substit ut ed
or unsubstituted benzothiazolyl, substituted or

umsubstltutegqurlnyl Q#bstltute gr unsubstituted
St

zi m ubstiyuted o Stituted indolyl,
1 su Stlt%fg? ér 28 ?égﬁi 8/05—d§gﬂ CT/ US2007/ 081841
subst i t NG i soqui |nyI ctituted or
unsubstituted qui noxalinyl, substituted or
ungy bstltuted dg nol i nyl, substituted or unsubstituted
r/N nzooxazolyl tuted or unsubstituted
41 5]naphthyr inyl , —sUBsid t uted or unsubstituted
l\ rido[ 3,%-d] rlnt |nyI .substituted or
unsubstltuted 1, 7] naphthyrldlnyl substituted or

nsubst it ut 2. . pyridinyl,
[011 ub’étsilt‘%‘tpgag%tﬂyt?ﬁéﬁtﬁ% R @5 ol o[ 4, 3-b] pyri di nyl
subs%ltuted or unsubstituted pyrrolo[2 3-b] pyridinyl,
15 [011151ub1§> iis uﬁénbrﬂﬁnmmbmggqm balegen, mt@mef@oshitqrpwh @n@d)alkyl

erclofpipdbl e b tS RS L E BTN RGBS ™!

(CH§>}¢I61>«G e otk - (UJPﬁgO@D)O(@E@)aIkyl -(CH2)]NH,, -(CH2)]NH(C,-Cg)alkyl),
|n1dazo[ b]P zin substituted or

-(CH u%(t(ﬁéspp)@lke/@a %Iglz)&z(@)b 2, SCRDE NI nirpalkybp Gl €ON-
or unsubstituted pyridazinyl-3-one, substituted or 10
unsubstituted i mdazo[ 2, 1-b][1, 3, 4] thi aci azol ylI ,
substituted or unsubstitut I m dazo[ 2, 1- b]thiazolyl,
or substituted or unsubstituted
i mdazo[ 4, 5-b]pyridinyl, -(CH2)jCN, - (CH2)jOR30,
-(CH2)j (O R30, -(CH2))C(O OR30, -(CH2))NR3' R32,
-(CH2)) (O NR3' R32,
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-(CH2) j OC(O) NR31R32, - (CH2)j NR33C(O) R30,
- (CH2) ) NR33C( O OR30, -(CH2)j NR33C(0O NR31R32'
WO LaBRF136K O) TR34, - (CH2)JS(O 2NR3' R32, or 15 PCOHE}}ONR81841
31 S(0)2 R34; and [01161 R35 is independently
(Ci- den@ggn(cmﬁbmnw KCHZ)JW@NH(MIGWMD @Ibzsoct(@lmc(cl-

unsubstit ut ed substituted or unsubstltute

Ce)- a&‘vé)zcéq:ﬂy)iNHﬁ@)(CuGﬁlﬁﬁﬂYﬂey(CHéﬁﬁéﬁiu -Eaeky)erO)(Ci-Ce)alkyl,

(CH%}hs ugi(wlq(u & a}fl}g{le 9@, al” E&P ﬁ&s)bgéf&t iy

-(CHu) IO )INHL, e(ﬂlfﬁ%BTHCMOD‘NH(C SUQSHWI)HK@HzWHEO@WSSCi-CU)‘aﬂdl)z,

-<CH§>5§<2¢¥!-{:@?@E’fﬁé‘ﬁéﬂﬁﬁ&n°¢o%@§’@2%kbﬁ%n2& CalisBri TN ea-gomtion:

- '_ d
CHYSERBE I A0y S LSBT L1t

or unsu ted pyrazolyl,

-(CHs)Jﬂﬁ@bzﬂ\i((_(Ele@s)mlkyl)u HC{‘L}szJN HS(O2ACT-Gr)lkyl, s (B31)N((E eds)aliyl)-

unsubstituted thienyl, sykstituted or ubstituted
S(O)R@EI}R Jawdyl, SHBETUNA &t Hor M ubetv uf%%{iﬁ@xﬁ@%‘{yw (Cr-Coalleyl

ituted or unsubstituted thlazolyl substi tuted

—(crpp< MOk Gpkist ey Bylc -coubst | Futrezgt@wsw)z(c] Copalkyl

unsubsti t ut ed *pyrazi nyl, substitdfed or 75

unsubsti t ut ed pyr|n1d|nyl substituted or
[01123] h shatpmother pspgeto e Abtckasuiedirg videssepmapqunds kaying formula IT:

unsubstituted purinyl, substituted or unsubstituted

benzi m dazol yl , substitute ubstituted indolyl,
substituted or unsubstit%t I oqui pol i nyl,
substituted or.unsyubsti t/ut ' al i nyl,

substituted or™ ba{ut ed qui nofgyl , substituted
or unsubstituted| berjzookazolyl, substituted or
unsubstituted % , hyrldlnyl substituted or
unsubstituted 30 pyrido[ 3, 2- d]pyrlnidin |, substituted
or unsubstituted [T, 7] napht hyri di nyl, stituted or
Whﬂgﬂsubstltuted 1FprrroIo[2 3- b]pyrldlnyl substituted
or unsubstituted pyrazol o[ 4, 3- b]pyrldlnyl
substituted or unsubstituted pyrrol o] 2, 3- b]p ridinyl,
[0113,hQ¢is indersendently kivlsogssy halpgaay Slt‘?ﬂllé’l'ﬁﬁll[% uBSHIsH ?Cbl‘i‘lhl}lb

e R

unsubstisiéb aminotiatkyhysubstitumgd oRummubstitstal phertylit satistanted or unsubstltuted

phen%?y? g hlgtgq c?r?}{nléw daz%élp%r[@g%lpé}r%ggﬁ%# %l ﬁbstltute& plperazmyl
substftied b haduBSitBled pyRoHBRYI, Eﬁgsﬁgl_téw&' ﬁ@%sﬁﬁtecﬁm@ﬂﬂmlmyl

substituted or uhsubstifuted i m dazo|2
substbijifed oBprsubstitatsd pyoblyl,, subsilisted putlmbstrtumd Sulyk tsirbstitwsed or

unsul'zfﬁgﬁ%ﬁﬁlﬁet%yf ég s}‘tﬁ%ﬁ%&h@)&@%@ B?%:ow,l su stotagé)ojr H{fubstltuted
thiazol§Cklbstit®Por ursthituted @1183&) sdb@f”@ﬂdd%@q%ﬁtuted pyrazolyl,
EH2) | NR3' R32, |\ﬁ§a3 !

subst(t@e@p}f mg(u@)tﬂp@gﬂ R-gl(gdmy; @}qzsjltmmgg(r@lmted -O-pyridinyl, substituted

or uns{bgﬁgx}édgfcajaz Oi‘g:?s? (; ngg:h%g%gh }ﬁg%éﬁ%tltmﬁ% g

unsubBti@RiR34ol4Q [0117] I n anot her aspect, the di scl osure

provi des conpounds having fornula I, wherein: [0118]
[011 n;%ﬁg?ﬁ%gﬁ&g@&?}l 13{)(&}886 gggp% ggxl%g @fhno 1#%%)%}11 U Betitfed or

unsulsstibged aliayle substitutetsarhsbutistitueet ardomﬁmhrmaﬂhkybalkyl substituted or
subst | ut ed unsubsti t ut ed. am nodi al kyl i
nsuiaed befigaisl subSRies v iPuE s pR ok btitged o
unsubYEBHES biidny i SebstiRRENVhsuBb4Rsibd hapheit)] QubsiiEaDE 'uﬁé%ﬂa@ﬁjtuted
pi peridinyl’, substituted or unsubstituted piperazinyl
15 substituted or unsubstit uted pyrrolidinyl,
substituted or unsubstituted norpholinyl,
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substituted or unsubstituted pyrrolyl, substituted or
unsubstituted furyl, substituted or unsubstituted

W@ R0081§i808 subst i tuted or unsubstituted oxazol yPCT/US2007/081841
substituted or unsubstituted thiazolyl, substituted

bipheaiyl, sitstitisdd éﬂﬂrﬁdbsitlmt&ﬁlaﬁjrolﬂ, substifitéd dituduitituted imidazolyl,
unsubstituted pyrazol substituted or unsubstituted

substityted g1 pRAubstEpted @w@?lﬁﬁ sueptigited Asunsybstityted firyl, substituted or
unsulhsﬁ Rd fhpéngy lsubs%gltécpaﬁglsHﬁ%guotic‘f Ph&g%@gspg?ﬁ% % opMuggiﬁﬂted

I'tro, cyano
isooxamijdbslbsﬁhﬂ@lcbramkl;ﬂstltmmtazblyl edbsdituteidh et,nhlsubitllntedi pyridinyl,

substﬁ%gql B%F?S?Y‘bftgﬁt%a fglyéfz){ggf ngl%/sltmggggrts lltmltstu %iggts(‘? %yrimidinyl, | substituted

or un$lb3tREddl He%(ﬁﬂlagﬁchg %ﬁ’&s‘ﬁﬁlt%tlﬁwsubsﬁﬁ%@c%ﬁ%substituted or
-(CH2) j OR23, - (CH2) | (O R23, - (CH2) | (( O) OR23,

unsubs{iQi) bmmm%lyl {ubsiztpjeG(cDuNRIbSRE:d indolyl, substituted or

unsubsE a_ﬁg %% é%gltutﬁé or Y@I%R%N% 8@0@)}%& I%%stltuted or

unsubsﬁ@ﬁ'@ d?\IRZ ? q%%g%rtﬁt@ﬂ'@ hu6YtAiNed bEZ0xHolyl, substituted or

[0120] R28 is |ndependentl
unsuhfﬁyaﬁ HedIn b@@mylmuwtﬁuted;@anmubw}tuwdwn@@%é]pwm@ayl

' substRutefl Hpﬁlis%&titht%&if 7@} Epﬁllh% ? leg %\Ebsti{u?% or dmléﬁ'bc'slt}lgﬁéd H ed

per

pyrrol]3, GQﬂpyﬁdihﬂﬂsdlﬁtlﬁtdd&irkmbubsﬁwﬁ@i yiradods] 4 th]pyrldmyl substituted or
unsubsti t ut ed heterocycloalk , Substjituted or

unsubstigtigsspyrealeled-plverdiny §%1fut%%9réw85bstlaﬁ§%%@q%éé?dﬂﬁyrldmyl
subs‘ds?latg BPF Sub%Hgtr%El El%l'&sf{u SQltr-l&]?glg&mglt kﬁ#{lﬁgedsﬁjbﬁgﬁlﬁlklgecﬁ %}Fndlnyl-
2-one) mshshiated ertimdubstituded mhighzo| 1 Q{H}p}trldalmgij sasstituted or unsubstituted

yrazg[})‘ﬁig t]lgy}}%tg{%?q)@%/ Sélgsztg]ll%éd QBSUb %&%}l%ﬁ}gé@gy Sl'-lgget ISItlbustcr?uctjed or
unsubSEtitddSRA87P8194h 3 %%H@ﬁdl}‘l%ﬁ%ﬁl@d@ﬁ%w&ﬁﬁ%‘ i Le[2,1-

or unsubstituted oxazol . substituted or
blthiaznkylitrs tsitbstitwteld of mhazmw imiderif415i-4]oymedinpl; -(CHz),CN, -

cr Ryt e ook IR L A YRR

CHYRSO)NREGd o CH EutféC@ t”edGH/ NREC bR 5 ubst i t ut ed
« %r gubstl ( 9 enzo%#?' ? subggwt ted or

-(CHp)A R @(@)NR plﬁ@Hm)ﬁr(O)rs% 51(C M@)BRBRUNGUDSt i t ut ed
zol yl, substituted or unsubstituted indolyl,
(C}bgﬁg‘ﬁﬂP ed or unsubstituted |squ|noI|nyI

subsii tuted or unsubstituted quinoxalinyl % tﬁd
[0113; Riis indspendgatbih Xﬂ&?%f‘élla halggen, aitos £yang: Berexyl, su sttate

U
unsulﬂsﬁztg ds lk%l Lﬁ%tlfﬁ‘f&é(? %th?d dﬁ%}%ﬁl&yﬁ H%g@f({?ﬁatﬂlédl substituted or
unsubsn&nétkhetémhlkgll pybsmldn@cBorZHﬂ]ﬂpBﬂtuted Hetmy)byclsa]hﬁt suhshmtbdmr

unsul?l:%‘ﬂrt;l}g{b}I {)l%neingi égbsalﬁltg_ 0 &Spg%/lrglftg(ﬁ gg@lﬂaa %thiﬂ%%i %r unsubstltuted

blphe?lgﬁ Stbstiit&foinsHARHRSE F§1’r‘<§l?ﬂ sﬂys'ilﬁﬁ&l 6’[[1ﬂ)s§b§1hﬁ¥d irﬁil'dﬂﬁ'dlyl
Ituted or unsubstitu pyrrol of 2, Eyrl di nyl

substiutied bir tusubstitoted pysubiyl,istibstisded hi mpﬂn@ted]fw isubstijuted or

s SHRELL Y GE R B B AR B G

1soox§i{ﬂ§lt kiHatiRRe o UhSSBERSIted thi2dlyl, substituted or unsubstituted pyridinyl,
i m dazo[ 1, 2- b] pyri dazi nyl , substituted or

substitwied oz tnsubstittied pyraginl. spbstutay pyvnswbetitaip pygwidinyh sibstituted

15

e e R G
unsubstiféd betizéflidarolvin subsdtutdddrassubsticaedindolit, shbstinitat ot yl |

or substituted or unsubstituted

i m dazo[ 4, 5-b] pyridinyl; and [01211 R35 is

i ndependent |y hydrogen, halZgen, nitro, cyano,

hydr oxyl, substituted or wunsubstituted al kyl,

substituted or unsubstituted cycl oal kyl,

perfl uoroal kyl, substituted or unsubstituted

heteroalkyl substltuted or. unsubstituted

T . 7~ N\ "
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-(CH2) OR30, -(CH2)j C(O R30, -(CH2))C(O ORa30,
- (CH2) >NR3' R32> - (CH2) JC( O) NR3' R32
W0 ¢a@Ba3I8eC( O) NR31R32 - (CH2) i NR33C( O) R30, PCT/US2007/081841
- (CH2) ) NR33C(O) OR30, -(CH2))NR33C(O) NR3' R32, -(CH2)j
unsulﬁ(ti@tédzﬁéqumélﬁﬂ)Sju&(‘[fa)tadi\lﬁﬁ&ﬁ&Bstﬁuté@kjﬂDnbNﬂﬁ@ﬁ(S@ﬁﬁﬁéd or

- (CH2) -<CNH N(CG -C6) al
unsubs&l@].tg; jlwl@yl,@@})g;tktyfi _()(j.ll(m@bst(tmeg |b§9400xazolyl substituted or

B s

substidsted ot yndubstitdied ¢ 1 (Z]naphthpndmyl;i embsuunmmulbmwwrg 1H-

T YT T TR e
unsu%ﬁﬁftéd‘ﬁ’irﬁ% %pé/h'h‘l%ﬁé sﬁﬁ%ﬁte@x} ﬁ{sb%&%&?d thieno [2( ,3-b yr1d1nyl

-C6) a R22) w i
substantem,@uns%lbsmmeé @081@6[58@8]pmﬁ‘my152mw®@11®4m5umamd pyrldmyl-

2-on 22%bwﬁé§2c§%r%l\§u Zstif%ezq %ﬁg%\%i‘ ,a,- / 1?@%%%%%}{%!\% gl}lvsubstituted
pyrazbﬁﬂ?b\% %%r‘imidmﬁ suB?tﬁuﬂNdJor hn&&bsﬁufea%%}lﬂézlnylgzgné\'snﬁ!)sﬂfuted or

N wherein each alkyl i's optlonally

unSUbSﬁaé?fbmémq %,léalﬂsft ﬂtﬂuﬂ‘é@mlwlt ubstitutpdr upsbstitytpg imidazo[2,1-

1A S Rl BFSREBAR Y- d 31 BRL AT RILACR: - OF

(CHZ»DRPP <0(H;b+2®m3@> (CIH g@bom -(C3L,)NEEpeh dmm&xcgmo%;‘ﬁ?z,
(CH@%@O) R BN S EORY, SN GRY. Chp) N,

CofEREEe RN b

(CHz)ﬂ@R@)SNOIz - al kyl)2, -(CH2)j NHC(O) (C1-C6)al kyl ,
-(CH2)) NHS(I( C1- C6) al kyl -(CH2) j NHSO2( C1- C6) 10

[011@I kB(}S 13 1nQi o leycg?ﬁogen g’l@édnsﬁgﬂs;@yano hydroxycl%s)ubst(l)tuted or

unsubﬂﬂuad:d(z},lkylz subs{(i @k gr SOIWSEi e dag)ckdakyil, (e yorgileyly substifuted or

unsub%%tutecp he%rgalgygs%sgtu(%ecp or unsubstituted heterocycloalkyl, substituted or

unsubstituted azetidinyl, substituted or unsubstituted phehyl, substituted or unsubstituted
naphthyl, substituted or unsubstituted biphenyl, substituted or unsubstituted pyrrolyl,
substituted or unsubstituted imidazolyl, substituted or unsubstituted pyrazolyl, substituted or
unsubstituted furyl, substituted or unsubstituted thienyl, substituted or unsubstituted
oxazolyl, substituted or unsubstituted isooxazolyl, substituted or unsubstituted thiazolyl,
substituted or unsubstituted pyridinyl, substituted or unsubstituted pyrazinyl, substituted or

unsubstituted pyrimidinyl, substituted or unsubstituted benzothiazolyl, substituted or

‘unsubstituted purinyl, substituted or unsubstituted benzimidazolyl, substituted or

unsubstituted indolyl, substituted or unsubstituted isoquinolinyl, substituted or unsubstituted
quinoxalinyl, substituted or unsubstituted quinolinyl, substituted or unsubstituted
benzooxazolyl, substituted or unsubstituted [1,5]naphthyridinyl, substituted or unsubstituted
pyrido[3,2-d]pyrimidinyl, substituted or unsubstituted [1,7naphthyridinyl, substituted or
unsubstituted 1 H-pyrrolo[2,3-b]pyridinyl, substituted or unsubstituted pyrazolo[4,3-
blpyridinyl, substituted or unsubstituted pyrrolo[2,3-b]pyridinyl, substituted or
unsubstituted thieno[2,3-b]pyridinyl, substituted or unsubstituted thiazolo[5,4-b]pyridinyl,

29
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NON JNH- H' -~ N)' or -~ NOH > J [0125] R28
is independently: ~~ (R35)x "~ R35)x N (R35)x x R35)x
W@2008/0518\N O O 43> N(R35)x ~~ (R35)x / NO ( R35pXT/3S2007/081841
(R35)x _ /0" N\ ~\OSN 15 OO S (R35)x (R35)x
subst{tit3d px ufNb&fpted pyridiyl-NoKe, bubdtitiiedor BsubEditaR0A & HazH0R -
PCT/ US2007/ 03%841 R35)x HNX N (R x.. N or [.0126]
blpyrdazinyy. SHesyHere At ypu lwtﬁil Byarolpll ]:p.‘/ﬁan@nylaﬁ%b%lw%dnr
I cyano,
unsu rt%cﬁ M?B?P?%?gl%b%mgﬁe@%?[] 6%% t%%ﬂ”m c{%k [&01 y
bl[1, ?pé]ﬂﬁlhuazaileQub@‘ﬁm&idl«ylunsuk(stﬂdt@q iGNazo[2, 1 b]thlazolyl or substituted or

unsubs§ gmc; r&i% &C?ﬁ {Jéww(cﬁﬂ(@g{;ﬁgﬁmo%ﬂ Hor®, -

(CHZ)J(;%jRWHgﬁl N ¥ 1@ & ¥ ( C1- ce) al kyl)2,

K LR Cg) al k
Cra R i S (Clins) c%my

cnBERANMR R R o

(CH,NRMBD O (C1- C6) al kyl , (CHZ)J.N((Cl'
06) al kyl) C(O) (C1- CB) al kyl , - (CH2)j NHC(O) Q[ C1- 06) al kyl

[01 l‘l_]g %%}1}%_% ﬁ@%&!%p&%@%@%ﬁ%di?%fowula M1, wherein:
[01 18&% 0(32) {F;SI;EC(Y%M lg'l I%) Jéqlikéﬁ%n)z substl@f.@g qr NP@@stltuted alkyl,

flub)
per r@gcﬁ %Mgn}‘r)(qé@s%)gegl O&y @b’g%ﬁl}(éd; %mnomonoalkyl substituted or
unsubs(lm-tm pBOOI RN, GhbEidytad kytnsubstituted phenyl, substituted or unsubstituted

- '.S 2N 1-. | .kyl).2, . . . .
pheno{y%l@s} N_%(@j)l%l%@}%tl %(gplpgql(]myl( &}lﬁslm%fn%sgpﬁ?ﬂ Blpﬁll‘%llnyl,
substﬂ(ﬂ@l of ﬁﬁsu%tﬁiemf) rroh(ﬁlgﬁzklhbs%d Gr(lfﬁls'@shu{ted morphohnyl

C -C6)al kyl5 - CH2) - ON ) al k & yl
substitgtefpy jnsuke(tded @yrrqblj,gspkgﬂtuted () i; )ﬁg’yb;;sumpaqu ot

O L RN P AR R s

thiazd19, Substitdtdd or unsubdidfied Mida1yl, subktituted or unsubstltuted pyrazolyl,
substituted or unsubstituted pyridinyl, or substituted or unsubstituted -O-pyridinyl;

[0119] R* is independently hydrogen, halogen, nitro, cyano, hydroxyl, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, perfluoroalkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted heterocycloalkyl, -(CH,);CN,
-(CH,);0R*, -(CH);C(O)RZ, -(CH,);C(0)OR?, -(CH,);NR*R?, -(CH,);C(O)NR*'R”,
(CH.);0C(O)NR¥RZ, -(CH);NR*C(0)R™, -(CH,);NR*C(0)OR>,
-(CH)NR¥C(O)NR*R%, -(CH,);S(0)mR?’, -(CH,);S(O),NR**R?, or
(CH,),NR*S(0),R”;

[0120] R? is independently hydrogen, halogen, nitro, cyano, hydroxyl, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, perfluoroalkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted phenyl, substituted or unsubstituted naphthyl, substituted or unsubstituted
biphenyl, substituted or unsubstituted pyrrolyl, substituted or unsubstituted imidazolyl,
substituted or unsubstituted pyrazolyl, substituted or unsubstituted furyl, substituted or

30
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QNN1 R8" HN HH((IIlI), wherein: 20 [0129] Qis

i ndependent |y hydrogen, hal ogen, substituted or
wa@e®astsps ut ed al kyl, perfluoroal kyl, am no, PCT/US2007/081841

substituted or unsubstituted am nononoal kyl ,

unsutsstfifidd thith§d s@stite sibsistibdtinaeld axd-0B84] sab¥ithted or unsubstituted
substituted or unsubstituted fhen yl', substituted or
Y

isooxgzdylp slthsnweé*oprpmél#@%wecgtbtag@h subsiitged onensybstituiad eﬂrldmyl
substRut%& [&X%titut%& ?fﬁltaz{) gr[ %ﬁbs?lrugg&] S 1?n ?d)sg:ﬁ%tg? p?rnplg L{)é’%tuted

ute rro

or unmbsumaalb@hzéthiae@lyneﬁmahwyﬂ unsa&susmb@ bt @dbﬁftuted or
unsubstituted pyrrolyl, substituted or unsubstituted
unsulfsgplyq:d bengpaidazolylesiibs tute@yrw%g@;@gm@@gl substituted or

unsuﬂag‘ﬂtéﬁ%g@:t ho ﬁl&?é&%s)'gig@g# BfﬁﬂshH%ﬁgtea Hh@gy%hrnyﬁ WRE&iiE 6

or unsu stitut
unsubstisudasquinhelirgt] subdtitatzd byhnsubsthaﬂed et dx aro] yl nsubkistirtet wr e d

imd |yl b d b d
unsutsfibet At ribtubiticied 4" By %ﬂltﬁfﬁh%ygﬁ%@f%z Eebuimign
substiited B?ﬁﬁﬁl%tﬁﬁlted fQ, 9}Habﬁth?bﬂlm yB k‘tﬁﬁ’él’ﬂfté& &9ins@Wstituted 1 H-

unsubstituted 1 soxazoly substituted or unsubstituted
pyrrolc§ 28] pyridiny], substititddsiriunststituted Fyranvda[BSthlpytididyl, substituted or

unsuih LR alole by as SyAREE S Bty HGRED-bpyridiny1,
substitited BS timsubbtabicad |t}|ﬁb{iolo[5 é]F)!yltl e sestitiisinstibsti@ded pyridinyl-
cycl oal kyl, perfluoroa stltuted or

2-one, phsHBES Q;rt@gumng@cb@mkl%o [ gdﬂ@fr;@gm&ﬁ sv@bstltuted or unsubstituted

e T T e e

unsubsﬁﬂhéd‘liyﬂldaﬁ)‘{lmlbl] 18, 4Jchiagiazoid udibbtituteded uhsubsiifusriyidazo[2,1-
ubstituted or unsupstituted pyrrolyl, substltuted or

thlq;ﬁlsyutsgtsubaylﬁ@ad PhyRsbHityted imidare]¢i5rflpwiripy]; and

unsubstituted pyrazolyl, substituted or unsubstituted
[012urRP is mdbpﬁnldbmﬂ)eldydm)genulmﬂumlt nitnot eghnbhhyetngzyl, substituted or

unsu%ﬁgﬁggqlﬁzl:g@g{ltq%%@gﬁs&uegds%&aﬁ@étpgﬁ i bggli(}tllugu%stltuted or
unsul&éﬂﬁﬂé@ﬁét%ﬂdﬁlﬁ?l Sinsazftdbr urﬁﬂlg’s%i'dtédlﬁﬁgro@ﬁclé‘aﬂﬁﬁ bf{CHEr@ﬁd

Substituted or unsubstltuge yrazin

pyr
(CHsm% {@He)gc@)Runs(@bh)Jthmmﬁ PCHONR R, (@Hbs@GQ)NPeCR :

Ccr RN S L PERER o B S R b 1t e

(CHBW$0(®WFH42 (SHBH( o?m%d (CH,)BIoNpa I R Yt qdﬂzma%tO)zR”
S

Su stituted or ‘unsubstituted |squ|noI|ny

—«nhg PuM@ﬁ<§mmHQ§m@BPnnym N@mcnmwsm«mwbabsubstltuted
unsubstituted quitnolinyl, substituted or

%Eﬁ#& b St Lt e4h S(0)(Cr-Copalkyl

mH%h s?*{u)gg %ﬂé?{?ﬁé 2&%? ?ﬁ@wr éubét tu%éﬁlo? g
unsubstituted pyr|d0[3 2-d] pyri mdinyl, 20 substltuted

[0122)r lnnmuthet adpettethe[discldsnsirdided d}'mgdundshmémg foutelh I§rwherein:
unsubstituted 1H pyrrol o[ 2, 3-b] pyridinyl, substituted

[01233{ GRS RS hdnldbBoh g&loém[n% Méllfwd' &'ﬁlhllbstlﬁiﬂ&ﬁélkﬂm ed

unsubstitut'e ol o pyridinyl, substituted
perﬂlmroalhﬁuﬁ‘ﬁﬂi,tNHé@rCh)aﬁayb{)Q I\H((En] ﬁgba]kdl]nyl substituted
or unsubstituted thlazolo[5 4 rldlnyl substituted

or -sasubstitute r|d|n ; subst it d or
(R”)n 5t i t uiREDW zo[ Z|n&#%—§§E§1ituted
or s:ost|tuted 5 -azolo[l}é a] pyri m N;é

substltuted or unsubstitouted pytidazinyl-3-one, °
substituted or
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unsubstituted i mdazo[2,1-b] [ 1,3, 4]thiaciazolyl,
substituted or unsubstituted i mdazo[2,1- b]thiazolyl,
W@e00sibs08 t ut ed or unsubstituted PCT/US2007/081841
i m dazo[ 4, 5-b] pyridinyl, -(CH2)jCN, (CH2)] ORz23,
(ORE?)JC(O)RZS (CH2))C(O)OR>23 - (CH2) ) NR24R25,

- (CkiR) ) C(O) NR4R25,  (R%}R) i OC( O) W2y, 5,

R [CHD %NRZl@(Z -(CHZ)\KJ@%GC(O) 30

NRORE S} NROUR2S, -6%52#)21 S( O MRAT N
- (CER)j S(O 2N % or - (GH2) j NR26S(O) 2R27; [ 0131]
Rand R2"' are each i ndeg®ndent | y hydrogen, hal ogen,
nltoo cyano hydroxyl, substituted or unsubstituted
22) alrk yI Subst d orr sti tme cycl oal kyl ,

R “bén Lbr qrP m\e? \ng%@sm 518022\9 /us2907/r6§§8§1
subsfituted or N ed aIkoxé; N?S : ka s
ani Rononoal kyl , or an1nod|alkyl n, Wnd ,or

}\are each optional ly i ndependent ly subst ituted
(R22 \M_th_l_d_é 3 R35; and [0132] R35 is |ndependently

o?\% st TienRE ot Ykyis o @afly iR 5‘%9?1*% fﬁe’ﬁ*ﬁ‘l’m 3
R”, anycileadinw is ipipéhdentipah Entéger $ols0 id Jtter vaharem Bwvo R* optionally
unsubsti tut ed, heteroal k substituted or

fomé%ﬂbﬁ‘i’“@%‘éd’“ﬁé@é@gﬁﬁéz % kyl, substituted or
unsubstituted azetidi nyl, substituted or unsubstituted

[01243heR s inclepeslentist 48 -By ClyBs.dbs(Ch1aadl], -(EBHICAYI- (CHz)JO(Cl -Ce)-

oo SO S CATRADSE AE SabL Ry SRR L or

(CH»W(@@@@M@I)?ut@mm«bﬁdwr<@H @@WH@@G@& gtzgg@iyr«cl Co)-

unsubsti t ut ed , Substi

alkylhnéGHs);NHG(@HChﬁshﬂwl (@HMHSQ&( C@BalkbﬁsdGHt)JNHS@c(Cldls)

oo SRR AP bhBS RSPRAGH G- SRR éIaI«Cl Co-

or unsubstituted pyridinyl, sub |tut ed or O

unsubstituted pyrazi nyI subst W
alkylg}/f(cgrtzﬁs@ﬂﬂ((ﬁmﬁlkﬁ ﬁén)‘l'n ubgﬁté 2 W

enz i azol yl, subs ed or unsubstltut ed (g)url nyl,

)?\,?Jb% /gi’e/d_gr ugi;f@t&io%enm m d&z fel\\ﬁ//
2 ub |‘y TN SU t| Rd oD
wbsg ~—/;

l}nsdb,stltl)t_ed I,Soqui no |n,yI I tut I, or
unsubstituted 15 quinoxalinyl, substituted or

[0123|NSRBSS irﬁi’é]it)&ﬂeﬁkw nol i nyl, substituted or unsubstituted
benzooxazo substltuted or unsubstituted

pht hyrl d'(F@éi substi IRS ?d or unsyRghituted

@j |md| nyI Ttute S unsubst it ut ed

__L@ ]naphl nyl, s ut ed o _Upgubstituted

WHpyrr ol of 24-3-b] pyri d Nsut;st i %u%—etpor ,
unsubstltuted pyrazolo[4 3- b]pyridinyl, substituted

bstitute rrol of R yr|d|nyIR5§(ubst|tuted
%}dnsubs @hg% t hi e% %J))g] pyr d| 3,
t| tut nsubst_ thl az /4 b] pyri di nyl,
Sulgst i t yt ed bT—QJnsubst it pyr.i din - one,

substituted or unsubstituted i m dazo[ 1 2
bl(Ry,d dazi ny )substltdhed or uns tituted

~®yrazol o[ a pyri ", suPsgx ted or
--—un ubst + pyri zin ubstituted or
substit imd zke[\,2 1 b] 1 :ﬁ, ]t hi aci azol ylI ,

substi'tuted or uhsubstitutéd im dazo[ 2, 1-b]thi azol yl,
or substituted or 25 unsubstituted

i m dazo[ 4, 5-b] pyridinyl, -(CH2)JCN, -(CH2)j OR30,
-(CH2)j C(O R30, - (CH2)|C(O)CR30 - (CH2) ) NR3' R32,
-(CH2))C(O NR3' R32, - (CH2)) OC(O) NR3i R32,

- (CH2) ) NR33C(O R30, -(CH2)j 3C( O OR30,

-(CH2) ] NR33C(O) NR31R32, -(CH2)j S(O nR34,
-(CH2) ) S(O) 2NR31R32, or -
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(CH2) ) NR33S(O) 2R34 30 [0133] In another aspect, the
di scl osure provides conpounds having fornmula II1,
wob@se51808 [ 0134] Q is independently hydrogen, PCHUSZPOTIO81841
substituted or unsubstituted al kyl, perfluoroal kyl,
R0, substltuged r unsubstituted am nononoal kyl ,
0 stituted or< 2%Q8f051808 PCT/ US2007/ 081841
g[\up ubsti tyat ed E. K¥I*, substituted or
Mhsubstit ut ed phenyl, substituted or unsubstituted
phenoxy, substituted or unsubstituted piperidinyl,

[012(§]U%Is'lhd’ép%ﬂdéhﬂyléﬁﬁMQéér'fidﬂﬁ 89 Bif@razinyl, substituted
or unsubstituteéd pyrro i di nyl, substituted or

te bst d
o215 SR AP R L85, Bl oo
cyclo{®f @lo)alﬁjdbﬁérﬂhéib@dl @@aﬁyuqmgscn\l )O0C TYkikyl,

subst ed unsubstit uted oxazo % substituted or

(CHz)ﬁQ&@rQa)Q k. (Eﬁz)ﬁ@)ﬁ(cléfw&ylt (CEDN, SR EuCelgliy),

e e 5 R g O e (A TRIRON CE AR Y it e
(CHpT(OE(DsChhliey By -(CHARDC (DN, (CHQJKKSGO)NHC& -€e)alkyl), -

(CHAOGTONC - C otk i Lab NI Gatkr cuc B e -
cé)alﬁ;#i??qq}groggﬁ junsubstit Uécgiﬂ gW@UfGch)alkyl ~(CHyN((C-

substi t ut r 10 unsu i tuat

C6)alh3db(é(|(1)@|(@y[36)aﬁthst ituted or u(GHPNHEE@RE,, -
TR T
Cs)allfﬁ(lgzg%)}\]ﬁg?y%@g :-(C_H(z ' %X 9 %g@zag@rcs)alkyl)z -

(CH2); 3 @hR{G NS 10y (IRRA 8UB), N GEQI)I;)ﬁ((@ MRUC1-Co)alkyl)

<CHL>%§§%2}4<§‘21§%5§§26@2@H§N§1%§%? CHRpS Rt <scllé s
s<o>m%g%§kw at ea”*lﬁﬁ’d 5 &Nfi“u%ﬁ‘%';ii ‘3*?* @N“‘ TR s,
_(CHH,},Q;W&?CG r};s);gygt ?(QP&{%EN%{QH(CU ﬁg)g}gfgw t d?@@%@zfcrcg)alkyl.

substituted or unsubstituted cycl oal kyl,
(0124127l BERRLs BRSNS 0 0Es cHIRDSE Rt el 1
heterocycloalkyl -(CH2)j CNy 20 - (CH2)j OR30,
-(CH2)j C( O RS0, {Oﬂ”_&) -(CH2) ] NR31R32,
-(CH2)j (O NR31R32, - X( O
- (CH2) j NR33C( O R30, - £3*&O%O
- (CH2) j NR33C( O Ng31 2 ) j1S( O nR34
- (CH2)j S(O) 2NR31 RS (éNIZ)F??%(S(O)ZRM - (CH2)j - ONH
-(CH2)j - <~N(C1- CH2) |
ON(Cl - C6) al kyl - C}(q__l CG)aI kyl (CHZ)@)
ONC(O) (C1-C6) al kyl, "-(CH2)j-CNC(O 2(€1-°C6) al kyl or
whereinCH2) ] ONS(O) 2( C1- C6) al kyl 25 [0138] I n anot her
aspect, the disclosure provides conpounds having
or
(0124} b N7 Flfgen, bt s BdiBuedARRRER ket
perﬂmbilk}dlo lam&iok yibstituddPor unblifsGiut€biminkyonoalkyl, substituted or
unsu%%@%g%g ;?l(}(%lll ]Fselp;stgzgt%é %%%gg&%ﬁ@%&%? su%st:ll'tuilglzor uI%SGubstituted

phenoxy, substituted or unsubstituted piperidinyl, substituted or unsubstituted piperazinyl,

substituted or unsubstituted pyrrolidinyl, substituted or unsubstituted morpholinyl,
substituted or unsubstituted pyrrolyl, substituted or unsubstituted furyl, substituted or
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N R2 (R2)w (RR2)w (R)w ~N)+ (R22)W N NI ~N ~ -

RR2 RR2 O (R2)w !l | (R2)w N (R2)w L-1 NJ (R2)w N
WORBSHSBE = | L ~/ ~~ N'ss (R)w R22 N~ ss N PET/US2007/081841

(RR2)wc J 0-1 N, wherein each alkyl is optionally

unsuHsﬁQl‘%‘éi’iecﬁQﬁW L%sﬁtﬂ@&i értthhts@&tl‘(ﬂtédbﬁazbl@l 3ubddided 8Mchsubstituted

wherein w is independently an integer fromO to 3; or
thlazqmle$®8htwwrm2uh§ptutmlﬂ@zolﬂ fubstitngd oy shsubstituted pytazelyl,

substlgxte&~I & &%‘%Q’?@ p%%cilg}/ tlﬁf 21 d Sc’unI q8 %@%ﬁg@“&gbﬁﬁmted

or un@ibkﬂthtedﬁ&bﬁdlyloshbsuﬁﬂd?dﬂ Lﬁ@@sﬂtl&lccﬁ@b)t?hidzylyl or (GHRjted2s
NH(Cl- C6) al kyl , -(CH2)j N((Cl-C6)al kyl) 2,
unsubsp@@@gtylez INHD, - (CH2) j O O) NH( C1- 08) al kyl
O N((C1l-CB)- alkyl)2, -(CH2)j NHC(O)(Cl-CG)aI kyl ,

[0130] I( R )d M?Ej@)(l&ié}yﬁﬁcf):ggem }gl{elzgeﬁgﬁihjol\&j@ﬁﬁ;(@ﬁ{@), shibstituted or

al, v T y - .
unsubstlﬁgi@) e)llgcl)%;l’zq %}j}‘%ﬂr ung}bémutgd] c(y%g@?é@ﬁu(o&_all%) subgltejes or
unsubsh'fut@&i Mérbalgl&%ﬁiu%%%bsﬁﬁ%ﬁ }Ife)(ér()gaoall%h %Etituiéd or

unsubstlt\lmd ImehylSSu%tltL{c@U_ar],]nsm{ltmmaphﬂlyl anbst@a‘,g@ or unsubstltuted

biphel Bl FRIBRGE SrodHaap rO o e s g ot

substﬁ‘\Ytgdl Qﬂ&%ubﬁﬁﬁt@& BPraz6lyL, s@ostiGMENSs uﬂ%MBB’tl@lMidl furyl, substituted or
cycl o{ €3- C10) al kyl ,

unsulpgtwcetdjbre@yéiul@g}lmd@n unsulqs@ﬂqul @p@zolyl substituted or unsubstituted

1sooxa{og§(jé%1_}10%t6§l ag%égfuk%/q' t%%@%%&d gﬁlrﬁhgwtmed pyridinyl,

substitftedid) hrNHB@ﬁut@@}ﬁl}aLimly) substlﬁﬁéﬂzbnj M(sﬁ@lﬁlit@d plkmidiyl, substituted
O NHP C( O NH( C1- C5) al Kyl

or uns%@}qi@e@qthagqlm s@pg}tq*@,qn) LglsubS(t]@pEf; Pt zl»qqultuted or

uns S A A 15 ) A R ) NG 2Por

unsubs(ifutéd) USN(L(lﬁ.‘dlrr@)sabsklylht):d:()ﬂ)r(sﬁﬂstm):di klkipbxalinyl, substituted or

unsubsg gi% ﬁm(l?l@y ,égs?é}t%tg%l lullgg}l@ @te@:@?%q@ﬁzolyl substituted or
unsubsE gﬁ% q M]}_:fé;@gﬂ%)’%c f/ 056%6%%&&% @ﬂﬁgﬁﬁte%))fﬁhgw 2-dpyrimidinyl,
substitteiHa) pubitues | hl7 loabhtby @) ing; snbsﬁ,‘al)tql deyunpybstituted 1H-

pyrro%é:,g%gﬁ %Q%P@s%%g%@&% ed pyr;zol(ﬁw? g]pyr:‘ﬁlnyp substituted or

unsubs?% %)yé% 5 ?ﬁhﬁ;}'k )éhbstm(téa'@) UnS(6ANER thieno[2,3-b]pyridinyl,
substituted or unsubstltute thiazolo[5,4- Z pyrldlnyl, substituted or unsubstituted pyridinyl-
2-one, substituted or unsubstituted imidazo[1,2-b]pyridazinyl, substituted or unsubstituted
pyrazolo[1,5-a}pyrimidinyl, substituted or unsubstituted pyridazinyl-3-one, substituted or
unsubstituted imidazo[2,1-5][1,3,4]thiaciazolyl, substituted or unsubstituted imidazo{2,1-
b]thiazolyl, or substituted or unsubstituted imidazo[4,5-b]pyridinyl, -(CH,),CN, -
(CH),OR%, -(CH),C(O)R®, -(CH,);C(O)OR%, -(CHNR*R?, -(CH,);C(O)NR*R?,
-(CHQ);0OC(O)NR¥R?, -(CH2)NR*C(O)R%, -(CH,);}NR*C(O)OR?,
(CH)NR®C(O)NR*R?, -(CH,);S(0)mR*, -(CH2);S(0):NR*R?, or
(CHp)NR*S(O);R”";

[0131] R* and R?" are each independently hydrogen, halogen, nitro, cyano, hydroxyl,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl, perfluoroalkyl,
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- (CH2) j S(O) 2N( ( C1- CB) al kyl ) 2,
- (CH2) j NHS( O 2( C1- C6) al kyl , - (CH2)j N((CL- C8) -
W@RMgHF180L0) 2( CL- C6) al kyl , -(CH2)j CNH PCT/US2007/081841
- (CH2) j CN( C1- C8) al kyl
substt’aﬂt@'lgﬁ mﬁﬂbﬁﬂm@hﬂdok | aniné leﬁﬁﬁiahé@ﬂyl or ammodlalkyl wherein R?*
- CH2 C]\IC(O(ClCGaIk S& 9(3 021{ 06) al ky!
and Ry arfseasbepmn lcmste@ylz{eeﬂy@el) yted with148P Ry adot her
aspect, the disclosure provides conpounds havi ng
[0132]or R Immkib}bendmlftbr Igidrogen| B)alélgﬁn fitios cyand gipeinabaht suisstithiied or

unsulﬁggl(tqql algzi) %{ T}@%ﬁgg]u’r\ll[ﬁ(ggt]it Rl;)glk]yﬁrpg Iﬁ)&?glkyl R%Zgltuted or
unsuli(s%ﬁi?@@fr@&lkyl Mflﬁﬂéadqor RhRG R Red W%Qﬂéalkyl subftlt%g or

or 10 trifluoronethyl; "and [0
unsubsgitutettaetdidgh stlstihyelt agesubstiaited) plm:nyh yalrrtiruted oiransybstituted

naphtilzqgl:ﬂg }1&%@( L unss rsiz’riilful}zgfggi%ger}yli] yslubsti_t&t(éjgl%z &r%ll\llt_alétituted pyrrolyl,

substititedd hﬁsubét%t@élr@ﬁi)a%l? Y kostittdd Smhikituted pyrazolyl, substituted or
O ( Cl- CB) alky 0 2( CL- 06) al ky!

unsub;tltute{cgqm)l} squg@@)dgr @gsujmy@iqdythlepml%ﬁ%stﬂqﬁpdmrd{nﬁ@stltuted

SPE t h [
o3P o SBALEBOU SBRRRRY A o,
substﬁut\ewoﬂ-ﬁnddbétlthﬁed pyMbiar e sibstihBdd&] urubssitutedipyariden shbstituted or
rogen, hal ogen,  substituted or unsubstituted alkyl,
unsu‘tﬁ%ﬁ cﬁ@fr

saidyl,, subfmtwsd OF Wpstityied @ewtmmﬂswbﬁuw or’
unsulgsmlﬂgdgﬁﬂ%lgﬁtstlt H@ 51: hlli h?tﬁut%& be ﬁ’ﬁﬁ%ﬁ& {yI g{l itute

stitated or uns stitu eny,
unsutstiha¢d indolyt] sabstitusd bsilnsublstﬂuke& ophianbnyl, substitateidtonieghbstituted

QuincAS e E g e?la ikt atincuinpl Sritied G substiuted
benzcﬂfr%g%tgzlt lsﬁﬁéhﬁﬁecpcw Jn@ﬁl?s@'t&é’d b1, ﬂﬁmﬁlﬁﬁﬂﬁﬁﬂ s%stltuted or unsubstituted

tituted norpholinyl substi't ut ed
pyrlduﬁslidhlyrmudmgdl pybstiited or wghblsstituted [eld7]oap1u:huertdm3th substatited or
ubst i

wsulishiytd | ARl ST pait i e et pr o G orolef g
blpy ﬂ&ﬁ%bﬁ%ﬁﬁfeﬂ%r%ﬁsﬁ%}@mmw ﬁgﬁ&iﬁﬁlogﬂsﬁﬁﬁ&l"&

|azonI substituted or unsubstituted inidazol

unsn@utmd thisne 2, &b Imymislityd tsubsiiteigd oy nrgubtnted tl@l%&@ﬁ&%b]@dﬂdlnyl
substﬁﬁtgg gii’llr%su ttltg{egd yHX{n&pi% u%&ﬁﬁ{eh iﬁ%bgﬁtu’ted imidazol[1,2-
b]pyriddsigs tsubdtinaed bﬁm@azﬂityﬂed p§l@b§lb[lt,5l-bﬁﬂ’rmildmlyﬁ yhisstitited e
unsullfs%?égci)}?);?c{agllnyl g rong us%%gtllt{ltlélgi %9 ur?srubstkljtﬂ?eléltirsfﬁéatzg E2elci
b][1,3,4]thiaciazolyl, substituted or unsubstituted imidazo[2,1-b]thiazolyl, or substituted or
unsubstituted imidazo[4,5-b]pyridinyl, -(CH,);CN, -(CH2);0R*, -(CH,);C(O)R*’, -
(CH,),C(0)OR?, -(CH2)NR*'R*, (CH);C(O)NR*'R*, -
(CHa);0C(O)NR*'R*, -(CH2NR*C(O)R*’, -(CH,);NR*C(0O)OR™,
-(CH)NR*C(O)NR*'R®, -(CH,);S(0)mR*, -(CH,);S(0):NR*'R¥, or
(CH2)NR*S(0),R*.

[0133] In another aspect, the disclosure provides compounds having formula III, wherein:
[0134] Q is independently hydrogen, halogen, substituted or unsubstituted alkyl,

perfluoroalkyl, amino, substituted or unsubstituted aminomonoalkyl, substituted or
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5 [0149] R22 is independently hydrogen, hal ogen,

nitro, cyano, hydroxyl, substituted or unsubstituted
W@lkwgh51888i1bst i t ut ed or unsubstituted cycl oal kyPCT/US2007/081841

perfl uoroal kyl, substituted or unsubstituted

unsulkk@ihﬁécpﬁhﬁ%lhall@‘ll %Bétftﬁt%@ dr @ﬂsuHﬁﬁh't@é bhéﬂy‘l &dbstituted or unsubstituted

eterocyc oal y , Substituted unsubstitut ed
phengsye pybistitusedhentunsubséithtest piperidibgt Slthatl’@l(cbdrmpmmhﬁtltuted piperazinyl,

s BT bS8 YOPARBH O PG REBA

substitiifed 8z Ghsubstithdd pyhslyl tsubgiluted oklikssubgitifed figd], BYbBHRALY by
substituted or unsubstituted furyl substituted or

unsufsisiierthiany}, substitechgn unsybisiseted oxagalybrsubstiusd of pugubstituted
b |
B e R i e

substitied s tindubstétdtep pyridingly lor sutstitusdd druinegbsttutethupgiidihyit ed
pyrazinyl, substituted or unsubstituted pyrimdinyl,

[013§Ubﬁ12'1§ Hfd@ﬁ’end@ﬁtms Bél& , Bz %Jﬁbalf?@ré&yl substituted or

ubstituted or tute purin bstituted or
unsulisEtwiersalkglt Suhstl‘enbctmnmsmbsdamd gyicloataybgterfludreadkdy substituted or

anso BT s PR, SUipblod it tifb EhnebrydtRl CHI R,
(CHQL@P@?@K@CH (O)REOSTHLWE RO, - Mﬁtzl“kﬁt {AH,),C(O)NR*R%,

qU|no i nyl substltdked or. unsubstl

-(CHREYEONE? R34 -(CEupRTE@)BS’ ,OGCngeutga)QBf

PR e R R L,

(CH) MR sg@pRrehyr i di nyl substituted or unsubstituted 1H
20 0 pyrrolof 2, 3- b]pyrldlnyl substituted or

NSRBS] |t [ i or
1361 K B8 e Bl L 1 SUBBL S
substittisd los thdubtédtet] lkghalr pedhiolqicil gindy | | subst i tut ed or

unsubstituted thiazolo[5,4-b]pyridinyl, substituted or

nspib U RSt l'sub d
013 bt ey ALY b RE L ol W B substiated o
unsulsstitwieds alkigl, substigdged cgrymaubsltlo{tdq &chiapyl,i perfduargdlkyl, substituted or

unsulisl%g@%ci 6%%:@%&%[, s;%%ﬁﬁé(t@tslfr{sgl?ﬁtlgtﬁgd ﬂ&%ﬁo”}’clléﬁkﬂn e(CHz)jCN
(CHt)@I@P@Z@tﬂzﬂc{@)ﬁ:‘ %gging(@mléﬁ AGHy) W’éﬁtzgtr(@gﬁagggpyg;%”

<CH@;0@6@NWEFR?,U(@HZ>;NR3 ORI Sl hOR™. o) | O

-(CH_)%@@%@ZSZE@%@% -@Cﬁ@zﬁ@kﬁ%ﬂzwﬁS<0>_2R34,
A RN,
(DY) RS S LOREBI I ori By ERABAAG Co

hydr ogen, hal ogen, nitro, cyano hydr oxyl , substltuted

[01329r uzﬂi%ﬂ‘gf Eéﬁggt:, ?r% d%c‘fd@ur(e y}fr’Hpﬁ cdh ;?‘cﬁmag hMﬁé’ﬁ)?ﬁthaL{tIle U herein:

uor oal
hstit ut ed

(JEL e agtrtdmtnéiant'fpé@%{foa' kﬁdam@*@ﬁ%it rgibstitsd gy
perfléf108k 5118ﬁg ﬁﬁfbp@% %/19181?@[ naph{ikﬁt]?tltut ed phenyl,

substifuted or unsu stltute substituted or
unsubstltuted henyl , substl ted or unsubstituted

py ed or (Rees ed im IyI |
(R??) t|t te w in stltuted a% | yI(R?2 t| ed or
unstdsk+ tuted furyl bstltute zpr unsubs

t hi enyl substltuted or *unsubst it ut ed oxazonI
substituted or unsubstituted 5 i sooxazol yl ,

substituted or unsubstituted thiazolyl, substituted or
unsubstituted pyridinyl, sifbstituted or unsubstituted
pyrazi nyl, substituted or unsubstituted pyrimdinyl,
substituted or unsubstituted benzothiazolyl,
substituted or unsubstituted purinyl, substituted or
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unsubstituted benzi m dazol yl, substituted or
unsubstituted indolyl, substituted or unsubstituted
WO 2@g051808 | nyl , substituted or unsubstituted PCT/US2007/081841

qui noxal i nyl , substituted or 10 unsubstituted

quiR@l i nyl, substituted or unsubstituted

bepmooxazol Ly subst|(®?ad un&ifbgt it ut ed '
Rzz)“[_fS pht h%r*g sub ed or %\s}g stituted

3, 2reH kT?ﬁ dlnyl stltute NE{

uns gstltute phthyruglnyl substituted or

uns bstltuted 1 H pyrrolo[ , 3- b]pyrldlnyla

substituted or unsubstituted pyrazol o[ 4, 3- b] pyri di nyl ,

sub3 uted or unsubstltuted pyrrol o[ 2, 3-b] pyri di nyl,
(R%) o :&J}-ute oD u subsR vultleﬁd %Ezr
b

2, 3-b |
stKBu \céﬁé ]pyrlﬁy§§yé
thlﬁaolo[S 4- b] yr‘dlnyl bstltuégﬁ gf éﬁbs&f% te

pyrldlnyl 2-one, substituted or unsubStituted
ﬁ/ggzo[l 2- b] pyri dazinyl, substituted or
Q%guted pyrazol o[ 1, 5 a]pyrlntdlnyl substi tuted
u

(anbk\uﬂs tituted pyrid z|n one, Lyt ed
undlibst i t ut"g@r‘?lt‘neg%‘ ¥asql “06‘]&113[’ miie%e tﬁ‘?f bq%ywlth 1to3
R%, a8 Rtfetditiived 1&fep&ﬁ§ﬁ@§§1ﬁ Hﬂégt%g filof @azPlof v&lereli’ﬂ W RZQdprionally
or substituted or unsubstituted
form p njdiEztfudtube Withy©(CilrGHL)O-;( CH2) ) CN, 20 (CH2) j OR30,
- (CH2) j (O R30, - (CH2)j O(O) OR30, - (CH2)j NR3' R32,
01401( Qe )id mdednBe F-CICBR)T @CK- @)6}%18%?%2{ 2DiCN, (CHz)JO(Cl -Ce)-

CH2) ) NR33
alkyl, Nmsﬁa%éw t@(%@rcﬁ)au@tfz;@@ 3@3(%5%@ ol

O
(CH@%%@'@%% )ﬁi) ébzﬁﬁ ﬁ%gzg’hc?ﬁﬂ\!ﬁfcl C@Eﬂ’(x 3EFOIN((C1-Ce)-
alkylﬁy‘dCHX)yNHC@ﬁCt—@Myﬂ u(ceHz)ptHSl@mbmankm e@CHb)WHsoz(Cl -Co)-

b d h d | oal kyl
oy PRSP RS . f Ry SORIBCC - s o (S OaRCr-Co
optional 'y independently substlkmted with Dto 3 R35
and [0152] R35 is |ndependent y g n m
s S B Al e

|tuted cybloalky

o perfluoOoaIk I sob unsap§1| ut ed Q “0 —\
W NS% ed rd\_/o
et rocyC\oaV bstNtu dHor ~30 un tbfute

azetldlnyl substltuted or unsubstltuted phenyl ,

0142080 S 8 RSN DALY SUBRASY WSH 8

perfldyddlylydnd substituted or unsubstituted im dazolyl,
substituted or unsubsti tuted pyrazolyl, substltuted or

B b
[014211ﬂi3§n§§ tntdg}g ﬁtm{;l ot ﬁ&lb%bsgﬁrtogEye&gBSréﬁﬁ&mU(thd:@alkyl

I t'ut’e r uns

cycloRDH6] o@eﬂﬁﬁOﬁerﬂﬁfﬁfoLﬁZOQWk@B 1(82[12)JCN( alHPO(Csprikyl,ut ed

(ontTE R S SR T B RS R v

(CH@W@J -0YhikyBY, b?éHDW(@()‘*NHE tmwmmg@gcpﬁn@u i, ) C(O)N-

ted ‘or  unsubsti tuted Eyrlnt [ substitute

(G- 6s)allﬂ5713)ubéﬁhlzt)}ﬁC‘e(@)Héhzwﬁ@Hn)@Q&Q/) (Qw&tallt)di e@hm;OC(O)N((Cs-

corafr e Has bl MO DR TG Coea,

-(CHOPURCHO)OERJalibil LOHPENWOPTRRIHEOIDIC ATulkgl | ny

substituted or unsubstituted

(CHNE( QN (&HM&%@@NH&@e@oquwam(fsﬁgmflgg@gt«eu@uglkyl)z

(B D B AR P oy R B AEPCr-Comtiohe

unsubstituted pyrido[3,2-d yrlntdlnyl substituted
or unsubstituted [1, 7] naphtfyri di nyl, substituted or
unsubstituted 1H pyrrol o[ 2, 3-b] pyridinyl, substituted
or unsubstituted pyrazolo[4,3 10 b]pyridinyl,
substituted or unsubstituted pyrrol o[ 2, 3-b] pyridinyl,
substituted or
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unsubstituted thieno[ 2, 3-b]pyridinyl, substituted or

unsubstituted thiazol o[ 5, 4-b]pyridinyl, substituted
w@eoogfasishsst i t ut ed pyridi nyl - 2-one, substitut edP@F/US2007/081841

unsubstituted imdazo[ 1, 2- b]pyridazinyl, substituted

(CHQ]S(@FL:?(@M)a‘lk&H SACHYSROPING,]L - (@fgjjso%)bmH@b paly) galkyl)

substituted or unsubstituted m% azin

~(CHz)H91N((1ele )k y i S B0 NEN( Q3 (€ - elalka] 2(C{Hﬁu%*i(tqi -Ce)-
1,3, 4]thiaciazdﬁ¥_§gfub Sti t*iﬁ% or unsubstituted
alkyljSTOW6Z oL alkyh] T NA TCHP s S eGelitled or
unsubstituted i m dazo[ 4, 5-b] pyridinyl, -( 2) ] CN,
—(CHy); 1 TORBA-0-(C 1 GEelRY! | -€(@BYRIONCO)(E: ikl C((@)z C(0)y(Cy-Coalkyl
-(CH2)j NR31R32, -(CH2)j C(O NR31R32, [’/
—(CHQj%S(@EZéQ MR31R32, - (CH2)j NR33C( O) R30,
-( NR33C( O OR30, -(CH2)j NR33C(O) NR31R32,
-(C}Q) S(OnR34, -(CH2)j S(O 2NR31R32, or - 20
[0143] Cl—m)ajnmhssape))tzmgdis[cmij@] providem@intrenndsipaing formela III, wherein:
di scl osure provi des conmpounds having formula IV,
[0144iheQ@:i hdepdn@dif] NP SNH(@I]eegant?mﬂ -N[(U’id('ie,?ﬂ!%?l]z hal ogen,
su stitut d or ‘unsubstitute per Iuoroalkyl
U#)apggo ted or unsubstituted am nononoal kyl ,
-tute unsubstituted am nodi al kyl ,
subét tgy ted substituted phenyl, substituted or
unsubstituted 2 phenoxy, substituted or unsubstituted
j dinylk, substituted or unsubstituted piperazinyl
[01455 ub@{ iandt d agy caghdudependentls hydipeemo hiakpigamy hydexb (- Gzl@ti(yh or
trifluom glrbstituted nmor phol i nyl, substituted or
UREbSTi Yt ed pyrrolyl, substituted or unsubstit uted
substituted or wunpsubstituted thien

|,
[0146jub§t iis tpdependentiiadsagen; halegene cypne) hyd ros%@m@%l’éﬂ or

unsubstituted t hi azo substituted bs d
winuammsesal 1 supbl T e S RSt ed iyt ot
tituted or unsubstituted pyri di nyl r substituted
—(CHf)J 1) VGR&Y 37 e@pﬂz@wi%mﬂ)&lkﬂ [OQISQTZ)JéZJSquZ(CI'COaIkyl.
i ndependent |y ’hydr ogen, hal ogen,” nitro, cyano

y substi.tu ubstitut k
o148l Phienaonert, eiioshie oy Rirbiabify hiVind formuta 1v:
perfl uoroal kyl, substituted or 41 WO 2008/ 051808
PCT/USZOO7/081841 unsubstijuted heteroal kyl,
substituted or unsubstif 'beycl oal kyl ,
-(CH2)j CN, (CH2)JOR23 O R23,
-(dmiqqovs (gﬂ : R )) C( O NR24R25,
-(CH2) j OC(O) NR24 , N )B‘RIRZBC( O R23,
-(CH2) j NR26C( O ) ) NR26C( O) NR24R25, - (CH2)j
S(O nR27, -(CH2)§' S O)2NR24R25 or
(CH2) j NR26S( O) 2R27; H 0156] R28 i's m@Xbendentiy
wher@ydr ogen, hal ogen, nitro, cyano, hydroxyl, substituted
or’ unsubstituted al kyl , substituted or unsubsti t ut ed

[014 %g gg I{q gnthfe]!lt\éﬁr oa %/log %Iiufg%'ldte(g tgtgubstltuted alkyl,

perflidSAl Ry hﬁtﬁfoegldgﬁﬁl%d%%blﬂﬁtlﬁﬂéd arﬁlﬁgﬁbhéélk%ds&%tltuted or
unsubstituted phenyl, substituted or unsubstituted

unsubpstiphechgminodiabien,i subtisuted or upssbstgticd pheny Liubsgitpted gy pnsubstituted

phen%#yggtlés% ifj %f %rdlqsﬁl? Zlglgstﬁ E/nltpgttl m]ggubsf ﬁ%feladdorsulfl%)&tt)sl‘u’tulf&f &pgrazmyl,

substitiiet bs LhdubbRdtel pyaonlnk1, ssbsbifited ot edulshtituted hhbﬁﬂhohtij/le d
furyl, substituted or unsubstituted thieny

substifyisd or bugubstimied prgabdtsubsiitalgd o% Hpybsiituted ifwi,ﬁtlbtt@tte% pr
unsubjs?l?dtgcf {hu% E %gbsttiniig(? )éfﬁ]?slugstlt%t%{f B?%"?gﬂt s%%stgtbted or un%ubstl Hted

unsu iazo nsubstitute
pyri di nyl,

, Or
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substituted or unsubstituted pyrazinyl, substituted or
unsubstituted pyrimdinyl, substituted 15 or

W@ e®estsPs ut ed benzot hi azol yl, substituted or PCT/US2007/081841
unsubstituted purinyl, substituted or wunsubstituted

thiazd1¢l) Zumlﬂﬂpér)dnsub?sﬁhﬁéd imitl 219 subBuRd tor UbéudetitukdPyydzolyl,
substituted or unsubstituted isoquinolinyl

substidyipd of vnpubgiteied prEdipel pubstivgedr wrsskstifigd 0-§mrb@lflyls sitbsttuted
or un%lfrl]astl &%ﬂ?&{ak@% ShsBaPb, \ﬂ?é{’lb Sﬁgg(f %s%)%lkhggg%gﬁ substituted or

enzooxazol
unsubstitutdabtriazalyled [ 1, 5] napht hyridinyl, substituted or
unsubstituted pyrido[3,2-d]pyrimdinyl, 20 substituted

[0149)7 RAASURALAUERE l{y%lrgéeﬂ [%é%lr hl%né’}lano Sl%%)lyq WhBdited or

unsubstituted 1H “pyrr ol b] pyridinyl, substituted
unsubstituersalbgs $Ltb5|tlfatbdp)}r mamd:lsb{umd&—yb]opuqyl qbﬁrﬂuoroaélqtismbstuu@d or

unsugfieOiEDkuk s SpSssliempreioasT e s®
unsubRFitaBpHRA1, E&Hsﬁﬂlt&f’(bxaﬁ@ﬁmlﬁltéd RApByHy A, @'uﬁéﬁtuteé BPehdubstitedd

or unsubstituted pyridinyl - 2-one, substituted or

biphegpls substitutast eramiswhstitnies nyrzalbl} pghstlwaqi oryunsubstipsed imidazelyl,
SUbStlg‘E}B‘E ch’ #I?S?lél%}}tgt% %xr‘:‘aﬁ%l Zs?éuglzdl orun llgéﬁtutggi nggly substituted or

pyri aZ|ny

unsutstiisdd ﬂthn?U sﬁﬂsﬂtdﬂétﬁtb&hﬁishlﬁdﬂihﬂéﬁ oxazolyl, substituted or unsubstituted
i m dazo[ 2, [1, 3, 4L{thl aci azolyl, substituted or

isooxpI IR A IS Biazely L KBSiORSE o1 WiSUbAuer Pl
substﬁ?ﬁta&lj Eéﬁ%ﬁf)ét}tweg g# gp%ﬁ)lg gl %(f J)Ipl%r{sg%tﬂl}(tled p%lgrglgigxleyr%,%bstltuted

re ea eépen rogen,
or unmbaﬁmtedfbedmmmlzolyl Smﬁsﬂtutédjéradlsabstmnsmbu.ﬂﬁn)ﬂ Lsubstitate pi ,

e s RehiE A TG .
unsubidfit t%ﬁ(@fﬁdlfﬂg‘ ?ﬁbs‘ﬂi‘{nﬁ% or %Qﬁﬁitﬁte@l ﬁgmgf(alh'ﬁ!? WhBsdiinktbd 64

cycC uor oa , substituted or
unsubsnmnézisdmmaltrs'di shbstmutodi bkymsubstuutsd benroeazedyl, substituted or

unsub%@%%g éié ter % ?tlt}gt%lgg uﬁsu%)%?e%ij 60@22 }?P yrimidinyl,

substftﬁt@'flg? h&@tﬁﬁ@d '[23 V%B&%@fﬁ%ﬂa&?t&%dnmum& 1H-

yrrol(([ ]pNRBgﬂ( Qhag@ltedqr@ﬁg)l]summ&ﬁ -b]pyridinyl, substituted or

unsub_sgg:% %;gf%ﬁ%%if‘)ﬁgémy? 5%&%&%&’%@% thieno[2,3-b]pyridinyl,

substithtedidy imsabiituted @h@idlo Blbyfdihall kwobntuted or unsubstituted pyridinyl-
CN( C1- C6) al k 01 6) al ky

2-one, g@qgﬂteq\@;(@)sg Testituter 3111 ch@q@ybfglqsgiutq%graqlqg;ypsmuted
P e A s e e i
unsulfsﬁtufmi Anitdzo[ 2yinen i, 3]4]th1{1@é.ﬁ)(l)}}l Qbststutedce plﬁsmnmlteﬁ 1m1dazo [2,1-

thw&ebﬁq qsé%%ﬁ%q? or uwﬁﬁgﬁatk@u%%géﬁg‘éuﬁfﬁr?%ﬁht S(eioteRAY
RPN AR ADIOR, RRELINAZR ™ F?&ng)ﬁ:(a)&r&”ﬁ”
<CH£>}OC(0>NW§ (CHNRICORZ2AHMNRICIORSN 1 Ss 10
-(CHSﬁ\?R gO)NRz"RZS, -(CH,);S(0)mR?", -(CH2);S(0),NR**'R*, or
(CH2)NR*S(0),RY;

[0150] R% is independently hydrogen, halogen, nitro, cyano, hydroxyl, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, perfluoroalkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
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0 22)w _ R (R22)\ (R22) KIIN ( 22)N\ R22_(R22) ~N or
22)w ~ J 0- N, wherein each alkyl is optionally

WO paepsasoent |y substituted with 1 to 3 R22, aedr/us2007/081841
wherein wis independently an integer fromO to 3; or

unsub@tiﬁft&i ﬁhei% s%at@&t 6IQH1§ﬁEs‘tﬁtut&Pﬁd?hﬁly‘P Wabdtfuted bflﬁﬁsldbﬁltuted
; 15 [0161] R22Z is independently -

blphenjtl suhstltugrd or|unsul(s&1mt@t5[))atqu subs‘(lmlt-w) qrcgnsubstltuted 1m1dazoly1

substln.ﬁt%g }\rgj 5%16@21 &sag?l&b subsglfv.gfz_é : ﬂ_s&bstltuted furyl, substituted or

unsubsﬁﬁit&i) mw&p%u@)@éd((yﬂ unsulﬁﬁkﬁéd N(dz@ly'l abaithe¢d bPunsubstituted
(CH2)j CLO N2, - O NH( C1- C8) al kyl .

1sooxazg(lm sbsiatadgyr v wb@ytu}egi lazglmb sppaticytey pmns@gtgptr@ pyridinyl,

substl_t\étggg }u@@%@& p%}‘, é%&%% %ng@gl%mmed

or unglbisyituted- Keﬁt&h]aSﬂQNélﬁKEhﬂﬁm orasWBtiAAB T8 A8 bstituted or
PCT/ US2007/

81 <
unsubgfiRijed be nzme’ém? S%BPRWJP@EI %@y%uhému(@wdolgt é&lR\;riE'\llltﬁ O H H
unsut?n%g i n&m‘}l Dtifute suEBf fit¥ed g'[ﬁno I, shb&ituted or

k28 18 1N ependent rog den, cyano,
unsulisyititakguinol {nel,-s@bst it by ulmubstttuueﬂ Ibelmoomomu subgtRB&}Hor N ~

unsu?%aﬁgz‘g%(q(ﬁl»%]é Iﬁlsl%y)él Rg,Ssiligst tpggg }?ﬁ%%gétﬁt%g %gjléﬁ%ggmﬂmyl

substﬁﬁ%@b%unﬂbsm{}{em[1\'7]6&&;1&!11%@15?1' E‘uBétlttﬁed qdepesdanid yran

integer fromoO R28 and R28" are each

pyrrolof@3peinuiinylySubyiobeist Il Rs, oIt tidigy |, supstituted or

unsuWHE%cgé)hToq%[gr 6é]éxl,‘1dlﬁlplf Is%bs%’@é%‘c}és u5nr§|ul§ tltlﬂd(f ﬁleyn%f’fg-b\fpyndlnyl

substitéed Qﬁﬁ@ubbﬁtuted @Mﬁidhﬁ[@? ﬂgﬂ@ﬂnﬁl kubstltuted or unsubstituted pyridinyl-
perfl uoro(Cl - | k

2-one, gubspijuiey @m@l’s@m@ 1m1da2(0([;1.@)l])]m(r@a(@yl, ewystitutsd or unsubstituted

yrazogog:g)é]%%@,) ﬁtﬂl.\ﬁ&{ Ior u?%ﬁg@hﬁpgélda&%slyl-ko?e) Eubstltuted or

unsubs(ﬁi‘t@d inGSAAANFR 1 - A [(1GH2)hi 6 EoNH Sibstib)edl de yingybstituted imidazo[2,1-
blhiaspbiz s 3(&%9)@%9@1 b ey gl s oy h B -
(CHp);0R?, -(CH,);,C(O)R*, -(CH,);C(O)OR™, -(CH.)NR*'R*, -(CH,);C(O)NR’'R?,
-(CH2);0C(O)NR*'R®, -(CH,);NR*C(0)RY, -(CH,);NR*C(0)OR”,
((CH2)NR*C(O)NR*'R*, -(CH,);S(0)mR*, -(CH);S(0):NR*'R¥, or
(CH)NR¥S(0),R*;

[0151] R and R* are each independently hydrogen, halogen, nitro, cyano, hydroxyl,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl, or perfluoroalkyl,
wherein R*, R*®, and R?*" are each optionally independently substituted with 1 to 3 R*; and

[0152] R*’ is independently hydrogen, halogen, nitro, cyano, hydroxyl, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, perfluoroalkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted azetidinyl, substituted or unsubstituted phenyl, substituted or unsubstituted
naphthyl, substituted or unsubstituted biphenyl, substituted or unsubstituted pyrrolyl,
substituted or unsubstituted imidazolyl, substituted or unsubstituted pyrazolyl, substituted or

unsubstituted furyl, substituted or unsubstituted thienyl, substituted or unsubstituted
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Co)-al kyl )2, -(CH2)j NHC(O) (C 1-C8)al kyl, -(CH2)j N((C
1-CB)al kyl )C(O (C 1™ -08)al kyl, -(CH2))NHC(O O(C

wa 2a@8)sisky/| , - (CH2)j N((C 1- CB)al kyl ) (O O( C 1- BBI/EbE3091/081841
- (CH2), NHC(O) NH2, ~ - (CH2) j NHC( O) NH( C1- C8) al kyl ),

oxazolfl@lﬂahhﬂﬁd@(@)uﬁiét(@ﬂm@b 1@&)&%]161?1 substifttd) oN(pstibstituted thiazolyl,
Yal kyl) C{ O NH( C 1- CB) al ky[), -(CHR)]

substliut%y@pwbgt@tg} WI(I@IIX_]., SPSHIwSA 9r21n51zl§t1tutedN1gy(r§:21nyl substituted or

unsub_sE %jg é}@%@?ﬁﬁ%&@@% ?ﬁ{(lillrrs)uf)%):d §é190ﬁ%1y1, substituted or

unsubs(ifuté) pubing), 20 stiGiite oy wlskipdtinted ben21m1dazolyl substituted or

unsulgpmcg 13[(}'@ gv)épzs %ﬁ%p@sﬁgﬂ%@égﬁg 1ny 1sug?£2t1_1ted or unsubstituted

quané%%% 5%18%%\% fgg%x_ﬁﬂbgtfftluteﬂﬁu%hﬁplo %t@ﬁf‘a@&ﬁor unsubstltuted

benzook&tddylj SisDiutedayrainkytisti@i¢dl];5P6gphittyyidinyl, substituted or unsubstituted

s U SR S TR N b o

unsulﬁﬁﬁﬁ&il ngﬁow[zs glbf}ﬁﬁr&nﬁr@%stﬁa&d%@ DRQIBEES AP BB10[4,3-
formul a wher ei n: Q is independently

blpyridimds substitetedor unm@abtsltthmfrr@ [2.815]pE)dinKy substifgieal or

unsulislt\I Elfge%l tP@%ﬁéﬁpdmﬂ 6%5(“%%&[?@ &slﬁé dtﬁﬁ‘l 84}%;%([5 4(ﬁ§9l)idﬁnyl,

substitite@ peaskabittitell 36&hy R2-one,a08stiaied oftugsusithited imidazo[1,2-
I ndependent | y hydrogen, hal ogen hydr oxyl

b]pyridezingh prlsipyted o unsp stlﬁmt%pbrﬁmlﬁ&lh -ahayarr{l@%bfuh%ﬁsmdsm
1msuﬂs%g.§@qe}§8ﬁﬂh&%l ?—%ﬂ ,%gg%{glﬁrtg Pﬁﬂﬁb t%ﬁwg[@qul (C1
b][1,3, 4%@%{&&b@ﬁﬁlﬁd{(w?5ubsmuted 1m1dazo 2 1 -b]thiazolyl, or substituted or
i al ky
unsuegH LN L 2P (ﬁxpw%ﬁcﬁ'@ﬁef@@@ (SHES DR - or

(gggg cg@q BEOR | th t
(CHZIJ‘F(%% | Sé\?%r owages éo@igg{nggyha\?l ﬁgof oﬂmlagpslc N
(CHzme(omm{RM\ (NH,)NRNQ@)R, (EH)gVR C(L@)QK?&: 1] Q | s

(CHW@)%&&G%&@&%@K%%&%@%&$llﬁ NN NN N N,

(CHJ%NN”NSQ‘)?RF_N 0 [0172] R28 is or ;and 45 WO
008/ 051808 PCT/ US2007/ 081841

[0153] In another aspect, the disclosure provides compounds having formula IV, wherein:

[0154] Q is independently hydrogen, halogen, substituted or unsubstituted alkyl,
perfluoroalkyl, amino, substituted or unsubstituted aminomonoalkyl, substituted or
unsubstituted aminodialkyl, substituted or unsubstituted phenyl, substituted or unsubstituted
phenoxy, substituted or unsubstituted piperidinyl, substituted or unsubstituted piperazinyl,
substituted or unsubstituted pyrrolidinyl, substituted or unsubstituted morpholinyl,
substituted or unsubstituted pyrrolyl, substituted or unsubstituted furyl, substituted or
unsubstituted thienyl, substituted or unsubstituted oxazolyl, substituted or unsubstituted
thiazolyl, substituted or unsubstituted imidazolyl, substituted or unsubstituted pyrazolyl,

substituted or unsubstituted pyridinyl, or substituted or unsubstituted -O-pyridinyl;

[0155] R?* is independently hydrogen, halogen, nitro, cyano, hydroxyl, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, perfluoroalkyl, substituted or
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[0173] R35 is nethyl, ethyl, cyclopropyl, or CF3CH2-,
\-- NVe --CNEt '~~NSO2Me ~---CNCOWe i--<\/,>Me |-

W 2008851808 - (\ / >SO2Me or 1-<>COWe [0174] | n aP@I/E82007/081841
aspect, the disclosure provides conpounds havi ng

unsubisBiutdd RetdfbalkyRbsbstifdted dr¥isubstitutdy &t&‘oﬁé‘laavlkyl,}’\‘@@H?)i-GN,
R222§22 R22 §2223R22 R22 NN gle NNN-N_N iNN N SN
-(CHOOR 0 -GG (03RBr -(CHo@6) ORI 2 (GHADRAR, ¢CHy C(ONR* R,
- o3 d N | NN 0177] RI10
(SRR, NS iore e e BigRe. L1677 5!

-(CH -W%(O)WRZS,N§®H2YS(NTmIE”,Or(@HE)fS(D)ZNR24R25,/orF- I INS F,
S, ,0r,F [0178] I'n anot her aspect, the disclosure
(CHopNBYS@@sREonpounds having formuilae: N ON-Ns S, S NH
NN NWW\Y 2N\, NNNNN N 46 W 2008/ 051808
[0156PCTR VS DAZP D& H 1hy dhbg eIl dpeS, fitro, dyandl Iy dhoxyC siBitiidd or

unsubsstitl}lltel\cll e{\lll\(yl,ssu%stli\ltu%d\or unsubstituted cycloalkyl, perfluoroalkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted phenyl, substituted or unsubstituted naphthyl, substituted or unsubstituted
biphenyl, substituted or unsubstituted pyrrolyl, substituted or unsubstituted imidazolyl,
substituted or unsubstituted pyrazolyl, substituted or unsubstituted furyl, substituted or
unsubstituted thienyl, substituted or unsubstituted oxazolyl, substituted or unsubstituted
isooxazolyl, substituted or unsubstituted thiazolyl, substituted or unsubstituted pyridinyl,
substituted or unsubstituted pyrazinyl, substituted or unsubstituted pyrimidinyl, substituted
or unsubstituted benzothiazolyl, substituted or unsubstituted purinyl, substituted or
unsubstituted benzimidazolyl, substituted or unsubstituted indolyl, substituted or
unsubstituted isoquinolinyl, substituted or unsubstituted quinoxalinyl, substituted or
unsubstituted quinolinyl, substituted or unsubstituted benzooxazolyl, substituted or
unsubstituted [1,5]naphthyridinyl, substituted or unsubstituted pyrido[3,2-d]pyrimidinyl,
substituted or unsubstituted [1,7]naphthyridinyl, substituted or unsubstituted 14-
pyrrolo[2,3-b]pyridinyl, substituted or unsubstituted pyrazolo[4,3-b]pyridinyl, substituted or
unsubstituted pyrrolo[2,3-b]pyridinyl, substituted or unsubstituted thieno[2,3-b]pyridinyl,
substituted or unsubstituted thiazolo[5,4-b]pyridinyl, substituted or unsubstituted pyridinyl- |
2-one, substituted or unsubstituted imidazo[1,2-b]pyridazinyl, substituted or unsubstituted
pyrazolo[1,5-a]pyrimidinyl, substituted or unsubstituted pyridazinyl-3-one, substituted or
unsubstituted imidazo[2,1-b][1,3,4]thiaciazolyl, substituted or unsubstituted imidazo[2,1-

blthiazolyl, or substituted or unsubstituted imidazo[4,5-b]pyridinyl;

[0157] R* and R?® are each independently hydrogen, halogen, cyano, hydroxyl,

substituted or unsubstituted alkyl, or perfluoroalkyl; and

[0158] R is independently hydrogen, halogen, nitro, cyano, hydroxyl, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, perfluoroalkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted heterocycloalkyl, -(CH,),CN,
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HBCF NN \ANNCH3 N ~-NS/ N NN/SNS\/\ PN
\\ HBGN\ S\ / i / VI ~~N"\\ FNN\\ NN ~N H3N
WOHP08/0880BC S HN S\ HNa\ "NMNM NNNR F RCHBSR200HB1841
NSHICHI\ M NSNS\ S\, \ ~=S NWNN \\N

(CHJJOR"N (¢ﬂ2)\C(6§61€?° ifBQQ)J om“H (rft}\Iz'{JINHQI‘Rﬂ (@Hz)’%(N)NRNlR”
(CHMQQ@@IBB(B (%%NR?’I\C@)R” NCBLLNR G ORR™) R IR
(CHYNE QONRIREACI IO EHARG O)NEE Y, FBHY MR PSR,

—(CHz)j-<:NH —(CHz)j<>N(C|-C6)alkyl —(CHz)j<>N(CI-Cﬁ)alkyl-O-(Cl-C6)alkyl

—(CH; X NC(O)Cy-Celalkyl —(CHp); NC(0)(Ci-Coalkyl ~ —(CHz)  NS(0)(Ci-Coalkyl
> , Or .

[0159] In another aspect, the disclosure provides compounds having formula IV, wherein:

[0160] Q is independently hydrogen, chloro, substituted or unsubstituted alkyl,
perfluoroalkyl, -NH,, -NH(C,-C¢)alkyl or -N[(C;-Cg)alkyl],,

, R22
R22
N (R#),, (R?),,
N R2Z >
R N L%
K ) (RZZ)W__ N &/N\\
N}IQZZ '\/N}{f |‘Q22 V‘JJS,
r O\ § R22
(RZZ)W___ —_d /ﬁ (R22) (R)w
R & N
R ~ Syt FAE E,Or

AN
(Rzz)w—fj—o-i-
N , wherein each alkyl is optionally independently substituted with 1 to 3
R*, and wherein w is independently an integer from 0 to 3; or wherein two R* optionally

form a cyclic structure with -O(CH,CH3)O-;

[0161] R* isindependently -H, -F, Cl, Br, I, -(Ci-Cg)alkyl -(CH2);CN, -(CH2);0(C:-Cq)-
alkyl, -(CHy);0H, (CHy),C(O)(Cy-Cy)alkyl, (CH,)NH,, -(CH2);NH(C-Ce)alkyl, -
(CHR)N((C;-Cs)alkyl)s, -(CH2);C(O)NHy, -(CH,),C(O)NH(C,-Ce)alkyl, -C(O)N((Ci-Co)-
alkyl),, -(CH2)NHC(0)(C-Cs)alkyl, (CH2)NHSO,(C;-Ce)alkyl, -(CH,);NHSO(C1-Ce)-
alkyl, -(CH);SO,CHj, -(CH,);SO;NH,, -(CH;);SO,NH(C-Cs)- alkyl, -(CH2);SO2N((Cy-Ce)-
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INNHWCH3 / H3C \CH3 F13CN S HBCN H3 \N \ ~s \
~s V' \ N NNNN\W INHC\/~INd H3CO0 H3C'N CH3
WA 20095 BeO8/ 051808 PCT/ US2007/ 081841 H3N ' OQNRCHBSN07/081841
H3\ \NI S\ NS/ NI M N4 N- NH CN HZN/ Hal
NNH'" N NS\V\V/ \ N~-S\ o/ NCSMK ~NHNop

H3C ~ N\ N\\ N\ ~N N H35 N N_J N iy
arSiceNo NNl SO I it

HSCDN s |\os\$ y R/ H3C N RN N IO
E)J\N'/lg(h?k ‘e 20 N<| %5\ =5 o

[0162] R*is independently hydrogen, halogen, cyano, hydroxyl, (C,-Cg)alkyl, or

trifluoromethyl;
(Ras)x (Ras)x N (Ras)x (Ras)x
e N K -
= RS 5 = =10
B I S e
N_ (Ras)x (Ras)x N (Ras)x (Ras)x
A N K =N
SR I o S SOV
(Ras)x (Ras)x (Ras)x (Ras)x N (Ras)x
_;_.,/‘\\ _g_“/‘\/j '§—|~ \/\j _gf/N g_( -/
~ KN/ KN//N KN/) ‘ /j
s » . or N

wherein x is independently an integer from 0 to 6;

[0163] R*® and R? are each independently hydrogen; halogen, hydroxyl, alkyl, or
10 perfluoroalkyl; and

[0164] R is independently hydrogen, halogen, nitro, cyano, hydroxyl, (C;-Ce)alkyl,
cyclo(Cs-Cg)alkyl, perfluoro(C;-Ce)alkyl, -(CH2);CN, -(CH3);0(C,-Cg)alkyl,
-(CHa);C(0)(C-Ce)alkyl, -(CH,);C(0)O(C1-Ce)alkyl, -(CHz)NH,, -(CHz);NH(C;-Ce)alkyl),
~-(CH2)N((C-Cg)alkyl)a, -(CH,);C(O)NHy, -(CH,);C(O)NH(C,-Ce)alkyl), -(CH2);C(O)N-
15 ((Ci-Ceyalkyl)s, -(CH);OC(O)NHy, -(CH)OC(OINH(C;-Cealkyl), -(CH2;OC(O)N((C1-
C¢)-alkyl),, -(CH2)NHC(O)(C;-Ce)alkyl, -(CH2)N((C;-Co)alkyl) C(O)(C-Co)alkyl,
-(CH,);NHC(0)O(C;-Ce)alkyl, -(CH2)N((Cy-Ce)alky)C(O)O(C1-Ce)alkyl,
-(CH,);NHC(O)NH,, -(CH3);NHC(O)NH(C,-Cg)alkyl), -(CHz);NHC(O)N((C,-Ce)alkyl),,
-(CH2)N((C1-Ce)alkyl)C(O)NH(C,-Ce)alkyl), -(CH2)N((C1-Ce)alkyhC(O)N((C:-Co)alkyl),
20 «(CH2)S(O)m(Ci-Cealkyl, (CHz)S(0):NH,, -(CH;);S(0)NH(C1-Co)alkyl),
-(CH);8(0)2N((Cy-Ce)alkyl)z, -(CH2)NHS(0)2(C1-Ce)alkyl, -(CH2)N((Ci-Ce)-

alky])S(O)»(C1-Ce)alkyl, ‘(CHZ%CNH, ‘<CH2>J"CN<CI'C6>*’“W‘,
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"R R N B it AN o

__PCF.US2007/ 081841 I—BNNNSS\/\ N\NFH3C~I\V
CHINARBECGY Ne~ N NNCH3 NS CH3 1J M\ NN QM
H3CN S\ S Si |

[0165] In another aspect, the disclosure provides compounds having formula IV, wherein:

[0166] Q is independently substituted or unsubstituted (C;-Ce)alkyl, -NH;, -NH(C;-
5  Cgalkyl or -N[(C;-Ce)alkyl],;

_ (Ras) (Ras)x (R3s)x
/\/7 35 /O\/N 35 (5/7 35
28 . . _g \QN ~§ \_N/ _g TN
[0167] R™ is independently J or ;

[0168] R and R*™ are each independently hydrogen, halogen, hydroxyl, (C;-Ce)alkyl, or
trifluoromethyl; and
[0169] R¥ is independently hydrogen, halogen, cyano, hydroxyl, (C,-C¢)alkyl,

10 trifluoromethyl —(CHZ)J-<>NH —(CHz)j<>N(C1-C6)alkyl —(CHZ)J-<:N(C,-Cﬁ)a]kyl-O-(Cl-Cé)aIkyl

— (< NCO)(Ci-Coatkyl ~(CH)< NCOR(C-Coalkyl | —(CHa) < NSOR(Cr-Coalkyl

[0170] In another aspect, the disclosure provides compounds having formula V:

NSV V),

wherein:
15 [0171] Q is methyl, ethyl, cyclopropyl, isopropyl, -NHCH3, or -CH,CF3;

5 R35

R35 R35
NN N - NN\
sdggd 5
s Y s Y o

J\,w

=z

Z=
O\z

[0172] R® is

E
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H3C ~~N\ H3C 11~ N\ NCH N NN' NNH\ ~-NNCH3 N
N'" NNQN- NN~N~/N\V/"--"ONHJI/ ~-N ~ NN -C [/
WORM@EONSIS N . N N~NO\ N\ NN- ~ N NPN/PS$2000081841

NNN "NSSIV \NH CNNNMNN_\V NNrNNNNCH N

NNNN(]\I-~ ~~NNJSNSNN—~S/;44N N N N -
NN N'NN _H 0179)—%}1«‘@« het—4sp
[017&]% ’élr%@hﬂsﬁhﬂ Ea)“‘é‘?/l?rﬂ@él et ~f or modul atsi ng th
o |V|tyo rotein kinase by coptacting the
ogmki nérs@md:ome cHrpoURKe of— or NEl & MSBOE | n
ther aspect, Vvt he di,scl osure proviMes ,net heds for,or
dulatlng the activity of a 5 protein kinase by

@agsing the protein kinase with a conpound of
ormula I, wherein the protein kinase is Ron receptor

r05|n k|nase receptar, t r05|n Ki nas L
l0174ﬁeé@|@98 et %SFF%tsﬁhﬁg{E IS S WEPTORESS OTPBHL I rrﬂ@ i
ki nase, Tyro3/Sky receptor tyrosine klnase, AXL

receptor tyrosine kinase, TRKC receptor tyrosine
ki nase, ROS receptor tyrosi Dl%oki nase,

[P,

\/N
XN
5 (VD),
wherein:
R22 R22 R22 R22 R22 R22
N-N N, N N-N N, N=
Ly I N l\/l/// ﬁ\% '\’ N (/) Y
0175] Qis =" , &, A oA A g A

[0176] R**is methyl, ethyl, cyclopropyl, or CF3CH,-; and

N N
~ ‘ N
LPSSINTNG &
= 'ILL =
b Et? ’ 2 F 2

[0177] R"is %

N |N\ FaC N e |N\ " |N\
Et )
AN = X =
j@@ L0 vy
"?1(_ CF3 |?71 , F , CFS,
F N\
N |
lf:@ L
=
CF3, ,OT F .

[0178] In another aspect, the disclosure provides compounds having formulae:

= =N NH
Qj Oy Ny
/N\ /k %N N7 )‘I\N/\QN N
S

S SY

10

\\/
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CSF1R/ FMS receptor tyrosine kinase, BRAF ki nase, or
Rafl ki nase. 49 WD 2008/ 051808 PCT/ US2007/ 081841

wQ 0810318d% anot her aspect, the disclosure provPCBEES2007/081841
met hods for nodulating the activity of a protein

[ ting the protei ase with a N
oGO il a wher eis rot ki nas )
or tyrosj 018 200 .,f- s

aspe e disclosure Es nethods for
cancer in a human 5 patlent in need of such

treatrrents,/@agm fistering to tlent a
rapeutsolly \ef f e of Y a’'c pnpound of
. ar-k., [0183] | (as ectS thef%;

provides Atet hods for trdati Nca hter in

patient in need of such tyea ment, by adm ni ng to
the patient a therapeutically ef fective anount of a
onpound of la I, wherein cancer S br east
15T ancer, mel an co ore @
¢ Bradden-tancer = ovafiX ge(\( prest afe can NenaI
rj,/lﬁ{squam)us cell capcer M gliobl astons, \ <

pancreatic cancer, |eionyoSarcona, nultiple nyeloma,

pillary r cehk carci nonma Lrlgc\cancer I| T
eﬁ% ne cancer s d | euk
\Qi d, “Thr ol N d |c

ynphobl asti c, | Ho \q‘1 and ot her I\e ke el 5%
and hemat ol ogi cal cancer 5 [0184] In ano

aspect, the scl osure provides nmethods for treaticng

N ncer % wpatient in @ gqch treatne

Kb 1 nj/st to)ﬁ epatr th raQ“étlcamg
re|n

ef f &ct iNv N amount of\ nd of formu
t he i ncl udes MET |jrutiat fons, cancers
\
gene anpl | fication, cancers expressing MET prot el n

cancers ex si ng phgsphoryl at VET, cacers vvlth y
me. @bt hyat ed E& Eﬁna‘u cancer e§§\ v )
t expr g nar @ ki nasestagt Y

[ 0185]1U n &not her aspect r h dl scl osure provi ok
met hods for treatr ng Listeria i nvasi on, osteolysis

agsoci ated w hrrultiple nmyel ong arlalnfectlo
aedi tic re thre psorrs ynd ar hrltls,m

t her&peuti

[ 0186] \n anot her aspect, the disclosure proviy dtes
HC\phar maceuti-ca| corrgg& tons cont |ng Ha conmpound N
r mul as ceuti caI )Q’
A n a er as/ dct , .
metlhods/f or preventi ﬁ%l or\Nl nhi bl ti ng
of proliferative cells i atient in need
treat ment, by administering to he patient a

UI'G

g | herapeut /eff*ﬂéctlve anmou Ng 6‘6npound of%
rmul a | /[0\88L nano er et,Nhe di sclros
N vixd e oas’ f or entNpg an( i or t\IN
met ast Nsns of proli fmel | s" |\@, a patl " hasd “CHy
of s Wreatmsnt admnlsterlngto 50 WO
2008/ 051808 PCT/ U82007/ 081841 the patl ent a
HJct her apeut i y—ef F tive arml@* |ar maceuti ¢

/c rrp03|t|on t/%un nga co . fq,){r Ial/zn
|caII acc crpr;n
H;C
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[0189] In another aspect, the disclosure provides
nmet hods for preparing conpounds having fornmula I, by

wao b@sessps of : SF Q N g(OgRlo 1: NN + R10- LPQI/BS2dond$1841
RR X~RLXN R5 (VII) (VIIlI) (1) [0190] a)

mqreacting onpound of formla & mm(h the co
Y for IT einL h’(ﬂ. ; 05107 /z
) 0191 mhopf' /Q i di 2¥1g tﬁ;LTicFumnd of
f or /l. [0192] In angthér jaspeet, the di sure

provi des net hods for pre\

me formul a | t he steps of a) mhgreln t he
act|0ﬁ4€zzggs in the presgng saik-yent J N
iﬁ%ﬁid} t al : A liga [ NN r =
as ides methods for pr_Qéming

"t he osh
conmpounds hzkﬁﬁﬁ for

b),, wherein the solven

t he base i dlmsopropylet
HN-gat al ySts%dl ) zyI|
N t he and#jlggﬁ\
\w9 9- di

-bls(ﬂlphenylphosphl | et
[01 n anot her aspect, the disclesure provides
nmet hods for preparing conpounds having formula | by

t he st a) and b), wherei € conpound of”
L for s an aryI haI isél hex er gar i;c
’\Eiéﬁﬁ%ereln e reagc curs 7~ he pile e of
nt and O Oi@S] I n arfdt her™aspect th (:j

base.
di scl osure provdodes for preparing conmpounds
having formul a | é t he steps of %) and b), wherein
i s metfapol, ethan n- propanol ,

. . / N\
ne SGC- Pr opanal  or |sopr panol ranth-t baseg, i s sgg
\miﬂL%xide oryppt assit i de,Met he N ~
ImMHIBiting ases 25 [(19 £'n ahot her aspec \#The S},N
present di sclOsuare provides neth of nodul ating j
protein kinase activity using theNbicyclic triazol &

ki nase nodul ators of the present dlgklosure The 51
WD 2008/ 054888 PCT/USZOO7/081.:‘ term "nodul ati ng

ki nase a y," as used hgrs :
(i he protgin s=| ncr e or/<BJ
”3Cdeﬁ%yejs @ conf‘%ch@N)\A\\ 4 cycl ﬁf%’%ﬂ
Ki duIatq& of th e\%sent ¢l osure
to the actlvz%y in the absence oxfr/N e bi cyclic CH;
triazol e kinds@ nodul ator. e, the present

dlsclosure prdVldes a net hod oanDduIatlng protein 5

k|nase ty by contactin the proteln ki nase with
bi cycl ,rl zol e ki nase no t he pr
:msﬁtﬁ\ \

H;C
H;C

)by the steps of

i ne, the netal
one) di 15

N~ N

H-C NH
’ \N s / N\ S / s / N\
N/\ \ /N\ /< e / N H:C e
NN O Ay \ ~ | ; @\N CH,
. / N /
=\ NG § SN
\
N—N
CH,
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[0197] In an exenplary enbodi nent, the bicyclic

triazol e kinase nodul ator inhibits Kkinase activity.
Wab@sosasns “i nhi bit," as used herein inreferenckCT/US2007/081841

ki nase activity, nmeans that the kinase activity is

nqdecr eased ontacted wyTh-a bicyclic triazol N
' or) 10 [glﬁg' =
he ic?%l [\

the activity i
Ki nasec tu =

the pres i scl osume furt he oWdesS
met hod o i nhi biting protein kinase act|V| \By %’
contactlng the protein kinase with a blcycllc trlazoPe
ent dlsclggure [ 0198]
n\ki nase m a prog j

o s, Fiase. AwQr eif 1 0si nevNi!
TE:;Fﬁbre|n \g%@ers@ﬂéiéﬁgenzyne Rt catal ze the
t

phosphoryl ati on of ost ne reS|oUes in pr T§ Wit h o

\Eaﬁé —\abel son t Lé ("
(v Abl~mfF@MLfe¥tgﬁb{”tyr05| \g}pas
receptor tyrosine kinases (" NEf Frs- | i ke tyr05|ne
[ s ("FLT") (e.g., FL NSTc- f 20 tyr
‘ Np21- agkfva 5

“kiQaseé fe.g. |yn, ,
LT3, auro »&' ki nases,- By L\t yro
ki nases (" yclln depe genglklnases NCDK")
(e.q. CUQaﬁd src-famly related protein NN~
tyrosine klnases (e g Fyn ki nase), glycogen synt hase

\GSK") (e.g. GSK3a/ay i GSKS(S

Preg el rosi ne kingses § r|bo

7;kk§%ses 9. Rsklmcgiggfﬁand Rsr @Wr03|
ki nases ( . Yes), Sand subtydés énd honol ogs
t hereof exHibiting tyrosine kinase activity. [0199f Pﬁkx(
certain enbodi nents, the protein kinase is a Met

/\;ﬁ;egt tyroalni klnaseS 200] IE_anotESru<§

taqdi t he ki na zant ki nasg=M

h%%é%t Usef ul Mﬁ% ki nases i ﬁd&, fo
exanpl e \ggnases havi ng nut@ti ons, i ncl ulli ng
i nsertions angvgel etions, in thd exkracel lular or N
transnenbrane domains, or in the 30 cytoplasmc }5
domai n, including one of nore of the follow ng N
mut ati ons: Serl 058Pro, Vall | |0Ile, H sl 112Tyr,

H s1124Asp, Metl 149Thr, Vall206Leu, or Metl 268Thr.
%0201 MET ki nases |nclude for exanple, MET Kkinases,
[017Havinagother atreetn the dissdosuer prgvidenethornies madulayias dhs atity of a

Pt S TR T kS A A LS R

omai n, including gne of norg of th ollo
[018<Hut hxangther aspeet, Hisghicosutzproviglgpmeo ﬂf dvilv%’r'?lﬁ thq gediyity of a
Q2E=in th
T
proteknlqmﬂseks Ras ecceplos oyrogfiekinast, Mebrduepter tyr@sneskinase, ALK receptor

s AT SAGHR L0 o ComREbds, A0 COmMOSL oM e a0

rece 1109919 lk'fnaléé n@g@@ &R YtoP §rbithd kidhdey RO RE&P6h tyfoRine kinase,
exa i ndi ng assays. Honol ogous enzynes

CSFHUE‘MS seepiw tamsm kadsel B4 Hkinpee,of Raflekisasee | engt h
that is at |east 50% at |east 60% at |east 70% at
| east 80% or at |east 90% identical to the amno
acid sequence of full |ength known kinase, or 70%
80% or 90% honol ogy to the known ki nase active
domai ns. Honol ogy nay be determ ned using, for
exanple, a PSI 49
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10 BLAST search, such as, but not limted to that
described in Altschul, et al., Nuc. Acids Rec.
wWQ@200888808402 (1997). In certain enbodi ments, BECT/USN61/081841
50% or at |east 70%of the sequence is aligned in
[01811 hi 15 anbeky SdpSct, BeARclds@R!proVidds Rethb@y ot ﬁﬂ)dtﬂéﬁng the activity of a
alignment include, for exanple, DbCustal and
proteindyinasp by CW@mgﬁhy PEsdein §§@SQ witharrerpound plefopayle &cwhesein the
e See Thonpson et al.
pmte‘}(} Z{es?g:]s 5o ®2910-26, 2000; Gouet, et 15
nfornatlcs 15 305 8 (199 Honpl ogs nay
10182fl orIné‘% F%ﬁ’f apetialhe dgcmwsrr@ E i@rfovrszatwcen%‘&éﬁl a jpman
tierlt SR 7é dl&‘% anog ﬁt‘ rﬁ§ tothe Mtient ANKetPEGHANY Ahrecti
paleREs.,GZ 385 nl igg ELTS&J%B ofﬁanétﬁy eeve
amouhmiimcdmlimdofﬁmrmiwl functl onal domai n of FLT3,
or anot her known ki nase. [0203] Honol ogy may al so be
[0183]’ etIﬁraﬂbfh&daé%}éctcmmaﬁcldagretﬂ?@vla@strhytﬁoass! fof rBAtIE JABCcR 9 K Bhiman
20 the enzyne with the active site binding pockets
patlenjfm aee}dmf\mc}ktrm;ment Py admindsigring tojthe patisniod tbgmpgutlcally effective

% 80% . 70% _80% 90%

amouf ¥ nnhloc of Rt e wéahost fitret paed Mgl cfcer

melarfhe] cSlofdétd] Whrer, HRIAEH AALES oRiriad cAMIERI gosiABR@IRE) réndl Bancer,
size to the k|nase domai n that have a root nean

squarspsel carser.alioblesioma; pancegagp sarcsr B AMY PO Myptiple gyeloma,

papil BRGihat el rc ARG, des R BD YL doflor R an Ol banBROL

melarone asd Iduhﬂﬁla(IE gt helpids sRmvhicthgebidsavuge Berphublastid, chonic
inhibitin ctivity and al so for inhibiting
lymplaqh%@ﬁtwelfl%&ms enhothen lspkenips angrhamatplagicglifgacei®ef ul f or
the treatnment of diseases and disorders that may be
[01843! | Iﬂ\dnathedasiwctg thieidixictdsmg previdés ma'tho@s fod trngir@mym ina human -
. activi haods o termnin ATP_.bi ndi n
patiod ik s e by BT A R SaicaT LrRPu il g fective
amoulf &f a EdIRSRE 0% FHEREAL, RN the@hRder N ides S P &utAbnd Qancers
honol ogous enzynes, and by the use of the database
with MRIQEenE amplificatiam, eaneers expressing Mgl peoteimaaneess expressing

pros R FRESOEF HEEAR e O ORGSR ObBhel g o,

cance@@é'ﬂiﬂéﬂ@ﬁx% R4rkém Qoﬁi’tﬁé‘r&nﬁasél tgdtosure, and their
derivatives, may al so be used as kinase-bi nding

t s d
OO et e e S T e s e Y
osteob@isn@sdcintad withpluitiple siyeloasa, malaiahafeetors lalhm;t:tlatea!mbpmhles
porh, o) S S EIS R B 3011 BangU Gl RTEgH gt of
aconﬁ?@h?b?ﬂw&ﬁ&g} tradlolabelled or affinity |abelled,

In or o utilize themin the investigation of

nzyne ..o ep e chara terizatio st ruct. .
[0186] o e e R SR PP RSkl Bisliy S titnS ppntaining
a contgd@nd bf ¥hiufa Flhb%@frﬁadéhﬁ@hﬂg A0BRpebad Sicigiéntt he present

isclosure is a Kinase inhibitor. In sonme enbodi nents,
[018'}(:]2(;1311{(%1% Se? Rslp)re]:gl | tagsscéohs?lﬁe Qx_/Llld% I%F{g‘lﬁ% g)? %&%ve}lﬁ%?rﬁi/ or inhibiting
metaSRIO6H preliferative @cltd idas@itichtiinbed 6f subR sre@thehH administering to

i nhibition constant (K;) of |ess than 500 m_cronol ar.
the patienhp therrpeutiealy sdicyR ameuié ok perapoyndrfdprtla has an
| C50 or K; of less than 10 micronmolar. I n another 10
[0188] nbbfﬁmiﬂ’ret aspebig thei dmfk&u'rer}ifrbblidt@methads fom pre@B0ting arkl/orafihibiting
| ess 1 n1cr molar.. I n aneé odlnﬁnt, the .
metam%\g Reraive Sl paiencage uctsfreﬁt&eg X ZHmapypfering to
nanonDIar | n anot her 50



10

15

20

25

enmbodi nent, the kinase inhibitor has an 1 C50 or K; of

| ess than 10 nanonol ar. I n another enbodi nent, the
whemwass18dhhi bitor has an 1 C50 or K; of | ess thegr/1S2007/081841

nanonol ar. Methods of Treatnent 15 [0207] In anot her

the pARBES therdpBtidAl19 T ERétivE eduds b £pRirR¥t d€ialBBhIpBsSioR Lontaining a
treating a diséease nediated by kinase activity
comppkphekiormeldilan e phaimpsewiwally actiep@blderxpipignt.an or gani sm
(e.g. manmals, such as humans). By "ki nase-nedi at ed”
[0189r InkinB@heraspesiOtheAiRibsud FeATESMEBoIERI brepali e asRFounts
~which the disease or synptom can be alleviated by
havingdpinele Ly the ptaeofactivity (e.g. where the kinase is
i nvol ved in signaling, nediation, nodul ation, or
regul ati on Sf the 20 di sease process). By "disqﬁéﬁﬁh
IS Ndﬁseases, or di sease synptons. [ 0208] g
Exanpl es|.of Nki nas®'&asociared di sefses | UNeXcancer
(eR). Xéuk®mi a, tunors, and netastase;% \aLiggﬂy,
asthma, inflammation (e.g. inflanmmatory ai Pfway
di seasgyy obstructhmg ai rways di sease, aufpi rmune
di seases, netabolic diseases, infection (e.qg.

acterial,. viral, eas fu ). di seas br ai
QR DT S A e R R
wherdih LAk €2a8€$, 0SOsCHicseR%a8 associated with .
angl ogenesli s, neovascul ari zat i on, and vascul ogeneslt s.

Lhn an e : ' ds are useful
mlggor tré)?gﬁggéé%§g?%q$néﬁﬁ%?%g%ffeu gﬁ?a, and ot her

di seases or disqrders involving %gngégyl cel.l
[0192] olnj angthsr pspRot, thedasclpsres prewdes miBods ©g prrppEng compounds

if3@BRh AL P9\ s ARLRMPohe UClBTBRLA ¥ (B FRIGRE of
}mVH%r &@éz?Y§@J%%k?%§g%¥ﬁ@bre spechiglexanples ofE o8
solvenbawer metal eatblyst, wad dnligdmel. conpounds of the present
di scl osure include breast cancer, |ung cancer, _
[0193]8! RNRBRher 696Y BfelddcIaRcRbvidbd APM8As fAPEDharing BB MIS
cancer, prostate cancer, renal cancer, squampus cel

havinggnmaula I g ithebitepstadmhand plarvdreeein ithe sodyentis, ,N-dimethylformamide,

e v SRS R e BN R R Al AR .
palladi@fik(0F, 206 Ehe 1iFARL 3§ IEbis(diptleny@ptiosphifio-2,9glimsthelxanthend 4
WO 2008/ 051808 PCT/ US2007/ 081841 chronic nyel oi d,

cuie | e |.C: ' . '
o194 kPR T e AT by RO 5 b Sbais
havirgd3ihlla Dbhelic s@maiffa) andipmbkredn the cdmpeasksf formula VI is an aryl
. disorders for which trea%nent,by t he . congounds Pr 1 d
halidg ghbetopsyd Aalidss andhwherrindhg §aroheceurisB R Preggnce of a solvent an
abaSFreatmsnt or prevention include, 5 but are not
imted to transplant rejection (for exanple, kidney,

iver, heart, lung, islet cells, pancreas, bone
01934 Fresinotied it Hicinel P vidicing R b PhampdRg fompounds
havingGBRAAAT b (RNHeX dTe) and bRABRIAIENR kol vBAEE nevtfanol) @fanol, n-
| sease, Osteoarthritis, rheumatoid arthritis, .
propangl,tseppwpsnsdler ésipsopaneli ansbthe basedp agrivindydeaxideglyaokapsium
hvd i nfl ammat ory bowel disease (for exanple, Crohn's
YOI§'€%ase, ulcerative colitis, and other bowel
diseasesil_renal di sease, cachexia, septic shock
Methagls £ Inhibginginaseni a gravis, psoriasis, dermatitis,
eczemn, seborrhea, Al zheiner's disease, Parkinson's
[0196]i Shas®ihes agpect éld prpseat distloome drovidey nesttienis tofi erodplafing grotein

. vivg selection, or_ex. vivqg. purgi.ng for_.autol ogous,or
kinasg o Gy BrEES W6 LYK Pl ki MRdbRiqra At g ppgset disclosure. The

di sease, retinopathies (for exanple, nacul ar
degeneration, diabetic retinopathy, and other
51
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reti nopat hi es), corneal disease, glaucoma, infections
(for exanple bacterial, viral, or 15 fungal), heart
waele@eassys i ncl udi ng, but not limted to, resteP@BUS2007/081841
Combi nation Therapy [0211] In another aspect, the
term Uh&dl1&H#N18n e QuiidBS" £&QkBd Réreind hebiethahe cthaty df tieegrofeh
or inhibhiting the onset of a cell proliferative
kinasglissigergased o decrenssé mien coripeiedwith@ bissiclif friazolsgpasg gnodulator of
f . th
e orfo SRERLOPKLR LN GO TS0 L GELE b i
modtﬁtfne CIhevﬁ‘omeelﬁreseﬁt (hscimurp@pmdldei a Emthudl o nhodudatithg pnetein

nmore other anti- cell proli feratl n ther
kinas A Y LOBHEHE HErPapigin kibse AFiihorbie YRie APzl glifese modulator of

mcp&ﬁﬁﬁﬁﬂ¥béﬂg. I mrunot herapy. [0212] |n anot her aspect,
the conmpounds of the disclosure nmay be administered in
[0194 o nllni anaetxemplany embaodiewnt, Hertagyclic Agazokddnise maddulator inhibits

chenot her a refers to a hera 51n
kinasg A RGO R BT AS 15k RS B cRE B RaE DSy eregms tht
the kAR UV YK RBredSRAGVAdA cohliBted U N6y dlicaAhIROkind® M@ dator

di scl osed herein. Chenotherapeutic agents contenpl ated

relatiggstoghe aghivatyyin therablsente of hetbieycdic tdazolq kinase dnqdydator. Therefore,

the pl(%ss(%ﬁt dbs I?P‘ﬂrﬁ %egfa%\égeé% r{B%tE?]% §% 1(n}nbnt‘mg %@%}F o?ngge a]QUVlty by

contad@@gﬂih@)p%tém 1@1@&@@ it sieydlic tEBROKIASS riodulaet efab present
topotecan); vinca alkaloids (e.g., vincristine,

disclesuFfbl astine, 30 vi norel bine); anti-tumor nucl eosi de

er
1 A TP 8 oSSR . i
tyrosinyg kirpd) @s phaihetiein, @forsnosin dﬁ&yme tlenusthliynes, the bhmphpny)atlon of

epi podophyl I ot oxi ns/ p otoxi ns (e.g...etoposide
tyrosing xesy@ies dbproteing Wik p #8es Qg H%ﬁ% JHP% 3 g(@elglgclegoﬂg ngimd@nor
such %seA'TP? qir@temet?gegﬁﬁt@ﬁ@%s infiEé, TESENaRHHEE) A%@H lt'ﬁ'@§ne kinases

t anox vestrant), antifol ates e.dg.

("Abb) @EtCF/ébdaIiddﬂ-AbldJ Rior) recwmﬂm'sﬁs@' maS@@("R@NA@ Met receptor

oo B S RO A e, 5 Pt

tyrosfn'etk‘x’tﬁsg?(*g:g BAY CSKYNRA, p ZIIafcﬁGité@ KinBse-4 PW&C‘)ZEETEBJ ;aurora-A
erlotinib); "anti bi oti cs/ ant hracylines (e

kinasesi &-ytinhiofd tymned@n@seﬁi G'BIg), omcbmﬁlymndentdgnﬁfﬁé& (DK (e.g.
CORIGHREHR -l i AN £ TR ogen

synth@§8 aes ('lGSK (3 gSGSKS@En&DGSKSBQ &ymﬁhd‘@tef;ﬁbfe&)(@hfs)ne kinases
t ubul i n- bi ndi ng agents . conbretastatin,

("Lelg'l rilgsempleS6 lﬁawa gﬂ%ﬁ)k R% pBRS B e APHNG kinases (e-g.

Voo BRUTLRRL i L/ LEH 61001 S0LE(5,0.

[01993]CI Iil deetafahbRimoita ke potey Rintse i§ BA\NBA):ce’(pmrgyrosme kinase.
ane); kinase inhibitqrs flavqperi dol ,

e.g,,

(02061 rabn HoBicre@ppdment, dfat kippssiipa n@l.t%nghrﬁﬁfb such 4% & Rt MET.
Usef#xlmgh ETk? &d inRiuBe, HEOEI éﬂé NMH$ kl%%dvmgq}lutatlons including
arnesytran erase I nhibit g., tipifarnib); "10

insertibrstand elebtians tiy the satracehlu i Dntrsnsmembrmet dymsains, Ot hethe

evtollerpefin| o%ﬂ%@}g (o ﬁtéqq‘é‘ﬁﬁg&ﬁpﬁ%igﬁ?@tétﬁoé%u 11058Pro,

Vall Yﬁfl%??ﬁ@l'l 12?yrcghsqum51an1m9m oot eu, ke M&etsdThrn
onbi nati on W th anti neopl astic agents to establish

[020 1:]h el kishses inalyde; foreprpleckibIskingsss baving mutasiogs deqlvding
1nse Iqé]r? né[%{d,ﬂ e!: gﬁlﬁsljtllll ae%?ra ?gr {rgns%)ga?tﬂgﬂea& ahHse OF I'Iljhgacy

odhds sensitive na I'gnanci es.
See Sinmpson WG The cal CI um channel bl ocker verapam |
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and cancer chenot herapy. Cell Calcium Decenber 1985;
6(6):449-67. Additionally, yet to energe

W@ b@aosises apeuti c agents are contenpl ated as bRECTES2007/081841
useful in conmbination with the conmpound of the

cytopRis@seddmathSiatiwgingone b bid of the BIRFILE mASRGE: Sek 105 8Pro,
di scl osure provi des cog&ounds whi ch ma

be
Vall H@enllisd bl 2dar, gl 134 AspridicHd ¢9 By, Mallﬁ%lgw, at Mshl 268Thr.
h _ o " i ati "
020 53 R LB AR R RERRN TGL B A
to heretredse0thoimdldgads Rinas). Sorapolinde aadyormpositiomswsefubfok hdsisiting
skilled in the art. The appropriate schene 8f )
the bipiogical ratyity 10é hamglagpps kiggses gaybedritially spierned olor esample, in
. . e | Q
sind LN R A S LIS 5y LR LA RS i ot
that icdtdeast P@roagderst 66%, &3edsO020%] atllensadhoharat demptetl® idehBcal to the

. di scl osure I des conpounds whi be
amin, K ARBPBTeA ol AEB AL KBt 1973 Sh e DRt hyspeloggto the
knowH X8thsO 8¢t RieHomalRN §1drhG1b@PMhay b8 Hekmied Bsihg GbAMRkmple, a PSI
targeting on particul ar genes involved in tunor

BLAS[E vesirddp sacht as, Bggwt bindted émiat drseralpsd inYlisehdgired , Ve |A¢érds Rec.

2530 LR R SRR of FRBESR) AR BT B8R
sequeRtd 1seSipAaHinBista8algsin.e O tHep eoldfch erfeiant thef Aighmest iacldde, for
their 30 rg&iﬁtors, RNA- based strategies such as

examplepBh(Hastal SBiaployhichapay beatpsd trgenseate) e Postiagplayegsion of
e ol§ | S8 IR (TN 232005 £B00p; Goer,
al., Bidigfortaeds OB113E5-08 OModR sHemologs nag, fohexdinpiayhave a BLAST E-

adm nistered in conbination with an jmunaotherapy. AS
value@§dck Har @ver at lepsirk(if Bt aidp (Al €1 el A&«f?%?ﬂdyﬁesw #8%3389-

Y At Gt i AN0b VEed 1 in of FLT
102 (AR PRUAH ol LS04 gy of LTS
Abl, @COSIHeHRBHE B@ageUS2007/ 081841 protein. For exanpl e,

cl opal anti badi es against vascul ar endot.hel.i al
10203]7 HPmOR G iy alckFes s BRed B Or P P It 450 Ve S dine pocket of
the ed Ak AitV R agtie §f%%‘ikﬁg§ﬁ@dk’éﬁ“&ldtld_n6®|n Kirfasé!SBk dxdmple, in
addition to a conmpound of the disclosure, the two
homobbgausanzymdscatl leash B obe)%dii%hi E/eros 0% efithe amineuasidp of the

.0.,in separate. or ..5.unitar 0 it i .
moleofe futrhalpE P B g Sy bl o SRR3Rl cppparable n size
to theSdf®se ldofRin At 1Fe 3QPGTASM sdost dgviattresiiihe alphh Baibbe atoms of up

WO corgpounds will be. adnm ni stered
a

| atter case, the t
to abqyttlkide abautple?tﬁfgopbahfdl A.rabant G AdrboriS Areansdear abRwt0-23A-
uf £ ci 0
020 6k 8oy RS B B POPMBRRG e ettt
inhibitingtkiddse agtivéfyeand etborfei inbibitipcotherdmiyaés thadsind ASP: dfliegrare

and the respective dosage anmoupts_ and regi mes f each.
s ORB RSN SRR S SaRa P o BEADS AL e Tng
such ?xﬁ‘i)t-ﬁiﬁ&’ihg %nﬂh@@&&i@tﬁgagﬂﬁgﬁdcﬁ oRUER MG NI RANPHiSAiRE 8Fzymes

conjunction w conpound of "t he present '
includenthesd kraywn toltkose of okilldn e st nhase discadsedhgreinirelating to selecting

articular tunpr bein eated a particul ar host . .
homdigiys Sbpismsctid hopeare abh bt BRAITED Bhiree fhplintaining
signafire O sSuBAYpatitéhs! mbhifst HEpréfiles of PRIAR BIRiPES 6 oriisEmaPbe

chenot herapeutic agents will be generally simlar to

identidied| ess than those al ready enployed in 15 clinical
o208y AP LB s S BB R S B gy o e et
as kiRespdngy apatd! 1AGDindif2 4@nts] Bechapipsundsaidiiet vains arayete

of administration and the d5035age anount s and
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regime can be readily determ ned by those skilled in
the art using conventional nethods and in view of the

WO pfososmsos on set out herein. 20 [0220] By way BET/US2007/081841
exanpl e only, platinum conpounds are advant ageously

bound €47 §th§l% @ésﬂdad J‘tetl@ré?l%%ﬁﬁ?at@forlafﬁrﬁty%@orﬁﬁo PRphy SpAicetions. The
nmet er body surface area, for exanple 50 to

commgmd&ﬁj/tm dlSp urecfmdat ¢iy derdyatiyess maatadw hermedified ég@, of
radloﬁgglyeéiouragfgrg %laPeﬁgzgt ng E %ﬁ: gr&g t%lu 1:1126 t}}eén lrllloFg atvg%hrgotl(glg Pgnzyme

or po%aﬂ)ﬂide chaghcrightion h@m@ﬁre;@dhﬁ fdxﬁitlloner ed via injection
i ntravenous!|y, subcutaneously, intratunorally_ or 25
[020] nt Ingpesxpmglegvpmbodimgnt the tagyclis friazoledsi a%sm@dgl%ﬂter of the present
V, I
s TS SRIBANE, o[ A ARLEAONS e BB AR 1o
inhibbiod\cosstaftdKe odilesathahdrmexanghe Mandbther &hbodiment® the kinase

... particularly fqr. paclitax of about 175
inhibfigy s g1 g i PG Fond Gk ablESt OB aHG riera oy Bpanother
embodBASHE, tRE kiraQlinfifiBf hds BACIESHK, ofPesk B2A2l BYrdBNaCfIn another

exanpl e only, canptothecin corrpounds are
embodthoents tag bmasd iphibétdnhasi ant1€seet Kirofdesd (dzaaglemt;froroolm tln amotlner

e B B ) 2k R SR o e

embodiH&iA8e kﬁ{as@iamlﬁtom&!; dnaC3p6 K neaiéxe tmol Of Rhoin@Re! Rt@idther
in about 1 to 2 ng/ n2 per course of treatment. 57 WO

embozmrtasgsuasmmbumb@md@mwﬁ qf bezp HjanBynanggrolsr.
vinca al kal oi ds may be advant ageously
Methogrs*ngP elrnee t| n a dosage of 2 to 30 ng per square
[0207Tet Iﬁhran()ﬂ‘ﬁf adpecpthelpoelynsdisdouee pioerles pittods uf aedtingfaatisease
vinbl astine jn a dosage of about 3 to 12 ng/nR, for
medigtedh by kKipapgaetivity ékla%%arg%dl%tﬁ disgape o disgrdsr) i 1H1j¥1 PESaniyy(e.g-
L b t /
mamipl, $IcR3% FpAafS, B RBOAR By AR aditel RecHudP dREafiSs meant
diseagestin whichnthe disedse o syteptdar caméielaxllle‘slatcd)bybﬂnbltmg kinase act1v1ty
vant eousl adm ni stered in_ a .dosa of 200 tao 2500
(e.g. mgerﬁélae igesere el i Hgnalpe. pediafippyym Hige Opfegdlalipiyp the
dlseag‘é(%é F) 71930"&19%%{%@@5 BAMT Riseaeb |d1“€1'is‘éh'§eas‘t§rhipt&§s FU) is
y used via intravenous adm nisfration with
[0208] 0 sEzamplegoHgndse aso2@eedtdiscB OB ingndeapperdf @r bkgmigy wmors, and

R R TN R —

alrwa%‘ diseReitbialthiR diScassdy MetaBOROdiStkeA thiTtdtiohl(elgeBadtdtial, viral,
about 1000 to 2500 ng/ n2 per course of treatnent.

yeast[ figd), CB}}S dispases, hesia ignersgdfiegnerative nearal digeasssrratdipgapeular
dlseag%oadrg\é 13¢a %yocu}{e@gz%%g é%n%%' IQ:]pv B?Q&ﬁ) Endlgé%cﬁlggenesm.

squar e rre sur ace are

In anfeﬂémpbaa}ﬁ@hbocﬁﬂl@nt e cdtponmdste umltfbr:wéaamgy:aﬁm 1nclud1ng
cycl ophos ham de in a dosage of about 100 tgq 500

leukegjprand ol fiseaseh PbfisIES IVAIHNG apaEgbedt riaBERUaR: 1 to
myelg?l% éti\g f@%r@eggglggﬁ%al fdgﬁgﬁ L H&hnﬁﬂhﬁnﬁto@ ARBEKES or

onustine In
obesi@bosage of about 100 to 150 ng/nR per course of

tre By .way of e l.e. onl
[02095¢ ﬁz/mest Ies 06 3#%@&%&%3%1 thg g %P%‘zé’a @& fhy present
dlsclé’s%@ HeBle BFéAst' dﬂn@er AR5 8shcef, niQardopha3 00 oFial 8Ancef) B#d8er cancer,

neter (ng/ nk) body surfdce area, 20 for exanple 50
ovaritip caBer, prystels Cépm:lt, ranal eanicer, f@ramsue pdlr, tanheet, gligblaviemge

pancr%];tlc gancer ?elomyos:!d%%ma multiple myeloma, papillary renal cell carcinoma,

gastric cancer, liver cancer, head and neck cancer, melanoma, and leukemia (e.g. myeloid,
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ng/ M2 and for teniposide in about 50 to 250 ng/ n2 per
course of treatnent. [0227] By way of exanple only,
W@nriokosusye | i ne derivatives may be advant ageousPgr/Us2007/081841
adm nistered in a dosage of 10 to 75 ng per square
chrorﬁ@h?élo(d’@étﬁ@)ynﬂfhob&@ﬁc SHfonRCI§MPh6RasticOHod giMTRLE ofkier L O
ng/nﬁ, particularly for doxorubicin in a dosage of
lﬂmﬁﬁwﬁumdiﬁnﬂhﬂQEWﬂ@@#@m 25 for daunorubicin in a dosage
/ e
o213y Siigktnetii' RutplP oF g Bt Qlorb SERINL S b uRpt e

compb (2B cBinpwsiliony ofakadiptiesupd hie, usefid for @ehinge dr pleimﬂid)ﬂdﬁclude
be advant ageously , adm nistered in a dosage

but asgeothmited i tiwplﬁgt giictign tfepermme kitney nivesdice chm&flslet cells,
pancrg%\e/ BBnealﬂgrro&'h@orﬁ% Gk BS‘WQ%H}H all @Qﬁ@gr xegggﬁft's b Oﬂélg 5

antageousl y adm nistered ora in a age o
transiilant§)) gratf, vsphest disedse yosiddattbri2) rimyntatéid erthridg yultiple sc]er051s

i huing.the therapy for suffi.cien achi
diabefyS it SHinoPahY e AFEHTTY PEPFLiEeasy piraite Gafs fséase.
ulceraﬁ%%@hﬁ%%ﬁ&'%{}ﬁér B&W&l%&'&iﬁsf‘i{erﬁq lsbage, éa@hé%uéj %@ﬁﬂ:esh@f:k lupus,

about once a day, continuing the therapy f

myaS‘dlﬁﬁlfalgxat\empsomm tlermatitis.cogeema isebareiens Alzheimer’ héxsaqseut iC

. _Anastro oIe i.S vant S adm.ni st,er.ed
Park18§o(,51| sl({}selaW 5te apd%t tfona(g.g %gwﬁ&lsﬁ%g 5{ ‘85?/ selectlon or X vivo
purgl rstol GudRs bf alﬂ?éﬂﬂb %@ﬁ@tﬂx&hyw&fﬂﬁiﬁlhﬁh@d@ Ac@lhadikasé,n a
WO 2008/ 051808 PCT/ US2007/ 081841 dosage of about

reunomﬂlmdfmxmpl@ magidyr depenesntiane disbptic wtiv eadigthgr
retlno(g)amle%%ictog{egedl%agé gad&\(}%lﬁ?lggeggggﬁe (())lf aﬁ% g)lﬂi agl%él or af’ %r

fungdl)) héart diecaageneitidiap ot naﬁllrﬁﬁed)m)c &:sﬁtndsﬁs/ [ 0229] By Way
of exanple only, biologics my be advantageously
Combingtigp dtheraRy i n a 5 dosage of about | to 5 ng per
qugyr bs f% tff
102153 Bt Epel G RGO B Uerafis A7 L or
1nh1bﬂﬂ1‘gahkt agepolsd gellqﬂnin‘fereﬂ;nve disdrden ona dssalgereddted tb Met i a subject.

n2 particul arl 4. mg/ nR fo.
The coPbRABR (e oS isor auiiarege MEmBRPLE Betueuisphy or

r%a’t ’ BuREST IKRHUSEL, Bhd ohd &ahoRWiher anti-
Prop “Eaﬁggﬁ%gv$g%%%?égafg§$eganple every 7, O14 21 oreranl

cell pedifdmyien thetapydadading kernathprapndadiationt thlerapymn therapy and
dlgllosure can be adm nistered to a subject
ImmunOICIARY ol |y, for exanple, intravenously, orally,

(0218 UbRUnB R LY e&’tﬁ_t}ie%hﬂﬁmlﬂf@he dis¢16dure@aRky Maladmidistered in
parenteral |y he conpounds of the Eresent i nvention

comb@moalvgﬁl q:k@moamﬁpm Asepsed| herging champgtherepy wiep (q/a therapy

ot DR S5 cHBLHE e Sy

the coibined &eatﬂfeﬁ’ﬁmaﬁl@dﬂ dikclogedheehinh.i @bd?ryothahbﬁitﬁr@ents it:E:ntemplated
wi res, pharnmacol ogi cal, stents and endol F1na| Vi

as expiyplapy, inhedes Bt Agkd Irpited tRep e GPMAPENMS (& &p SISP Hn
h
Carbo\}\)}'%[llﬁ]‘l S)Eatlgr gJ“&)(HH%ES ?guﬁcﬁ (@ﬁl gQélﬁ%{celh 'dBcéf&H@i’} B&hp&Bthecin

ing agent to ac I'ocal
compoondse(idiictdanntopbtetdrd; vinegedkaidids ét.g.t Vﬁecmﬂmgemnbllat;tme In

VinoraBineby R RO RGPS PSS AE 8 O MO [ Bl 1
gemctltgﬁine tﬂaﬁ@&ﬂaﬁﬁleﬂllk 1 RbdMNG.ef, rb?cl@bh&‘f)h&hldégﬁﬁﬁ‘lﬁsﬁﬂé

cont act arget tissues for period ranging
lomufstnrmrtm@npa§ empmksllotémaﬁ/nmhﬂl@akmmmnosrdnstealmdmde)

o BB B8 BB 5B SRES psF BFuncs

(e.g., tamox1fen fulvestrant) antifolates (e.g., premetrexed disodium); hypomethylating
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including a bicyclic triazole kinase nodul ator in
adm xture with a pharmaceutically acceptable

wex@Bpssm . One of skill in the art will recogPCmES100E081841
t he pharmaceutical 25 conpositions include the

agentd (& "BERHIIY Bivlogks %‘cpé abdRtusahits cofuxinh®, Hiukyiahd, pertuzumab,
triazole kinase nodulators described above, [02 4] In

trastuzp@payhstiadizuragisl cdetinibl gnidkioties/antpreydiaes ¢res idarphicin, actinomycin
D, blgoqﬁyc%? Mé?(g{lb%ﬂl dg o%ﬁ%tg%u EO&if}noét)fedath% IHEIPIOC% %grml(ﬁ m c1n

daun@ngcih an@rabtabdshteé @cga,l digfachbagamin®ptedin] @moslﬁeea&hbthasiea
and fornul atjons generally nmay be found in 30
methefgqalegs hulinrhiadingiagite (wbombRetastei, solclineniRepdzaih
( [
opiSnd BAVIGR g, YUbLRNE: LN 520001 o REGERS, ami
D and)i'eamnmcaemf); neahmc acidasétabodiss blockingiatient (BANIBANGsg.0dccutane);

, rmaceyti cal | ce | e carrjer,
kmass&}lt%mtt (e-gr awmp gqaielmatw BRSU e5fite nﬁ‘g HRDsiSHOHIRD,
lapatih TR ihibORensRblitlS AbAGHOUBEFes) Brafdesd Hlbiloss é%t MBifarnib);

2008/ 051808 PCT/ US2007/ 081841 effective to detectably
hlstomerrlﬂamtylaap whibitersy ikiimtseef thaubiquitingproteasddie pathway (e.g.,
brtbl ol o c(? )aan'ple or in a patient. [0236] As used
ortegoupily 1ondqlis)-+ or m " MET" i's synonymous with " Net"

[0213]c- METer usefalMgknts ifludeOfchiyansie & icaloRin anagdﬁtH@MQO ®B@seful in
skilled in the art. In one aspect, a conposition of

combynggion vpﬂ)ezg)élneo;dasé@aggrm to ¢stabligh ﬁhgnmsgtaﬁltﬂ‘@‘py in tumor cells resistant
o R e e e e

drug-tsé]ﬁltwei’fﬁdlrgﬁhhﬁ(ﬁes Sed Sinipsbate G, The caltiam ctahéelibdéakat ve@fpamil
a patient. [0237] The conpounds accordin

h
and cigpess POUBAPE CFIbRTL Dsvanbet Lo 6 daaid. Aednigaa, vet t

cmer Ay B L5 el R RO SRS
communéﬁﬂthmrqsemtdﬁcyqsumd’from 5 to 100 ng per dail are
s that may be used. The

e of do
1021 LuSiher Fongtin B R UNEV et R inds e b pdgpistered
in coﬁlhﬁlaﬁ&ﬁ RithRadibi GhihERBy Cﬁmﬁ@é&"ﬁt}rélﬁ 'dilhﬁﬂrﬁﬂl@fa ¢ reidiSto a

subject to be treated t he body wei ght of e subj ect
therapycdreprisiem¢ o sing ik mbﬁcpmefeed dreceof dmchdistiver |Senlméletﬁpy 1s

t t t endi hysi 0 |
knowy 1§ Bt FIE 8 7 o 5 BRaap i SFle GABNARG L eBag i pe
simil& t8 ithsRe Ylregds dnhplbyedtih @liichl thaaglemmﬁpthe @Iahattah thewipPfs used

exanpl e but not Iimtation, acetate,
alonerps iz eprabinRiemmwith @thep ghgmetherapgdis.oat e, bi car bonat e,

[021% (r;)atrﬁ‘;?‘te? as(p% © e%?Scl &at aérgmdgsg&é@ogl{)ds &Iﬁfc Sl?f%‘ftg ddministered

in combﬁiaﬁbﬁwniﬂa@haﬂﬁ:rapg’l uoaptdherein, ggameoma@/" rgtfettsttalmhﬁapy
gly | arsani | at e, hexyl resorci nate, _hydrabam ne,
target%%m%ﬁv legenss inyplyed dn Fusar dlevelppmensx Y ABshble BeRg Betapy
strate'ﬁ;r}q nqjc?ude' tﬁ@té&t({?&%eof de?e%fl% @anct:laﬁﬁlﬁy@ﬂogngén s, c@ﬁltﬁhﬁiuctlon or
I , mesylate, nucate psyl at e,

transfectmsratzv&h apmmaet BN@easdmnmrel)ng tomnd:soctokiargdbe growth factors and their
t.e/ dj hate al a ate salicyl at e,
recep, ré, géaasgctg %SélCh agtaé ef)%)fs ant{sgpﬁefd{l%ssenger
RNAL 8hd Erﬁﬁl? 1nté}?er n?qg‘hﬁt(ﬁm\g)r}%leﬂn@sr SFRIGRS! 5o - Eﬁle,ldy suicide genes’.
acceptable salts may be found for exanpl e,
[021 Gke ninagheraspephadhSdisdnsuae arayides sompoendsfwipthaman by adptigiered in

comblnatl)on with an immunotherapy. As used herein, "immunotherapy" refers to a therapy

targeting particular protein involved in tumor development via antibodies specific to such
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25 Lippincott, Wlliams & WIkins (2000). Preferred
phar maceutically acceptable salts include, for
We@WRP058P8 acet at e, benzoate, brom de, carbonatBCT/US2007/081841
citrate, gluconate, hydrobronm de, hydrochloride,
protelﬂBF@aeIx@m 1% §)0naéienal RaRi@! fainsevamailer drdoihelistgdwih factor
hosp hate salicylate, succinate, sulfate, or
have %nt“ﬁ%é@tré[aM%Q}nCB@pendl ng on the specific conditions
ei | & to
L b e S S S R L G
disclsy=t theitea IphyrmHCelhtmaBI rhayy bethtbnlage:mdsdssmmyandoeslm é¢.gviersephrate or
. for exanple, i - or .sustai ned w, rel ease
unitary GOFRPOFEORT Seer el >h18§éthers%#?r|= @foaapwwﬁetegy the same time, or on
separ%@ Gbﬁhg H&l%dﬁl@g 1h ‘ﬁ{erﬂiﬁé}tda@ RN oS HpdLds el &rhd'i’fﬁﬁls{%@ed within
ound Rem ngt on: Sci ence and Practice of
a peribth andrixcan e(rﬂ@mh aedjm)amlmr plfmt mcofficiemitd ehsume that ansidvaniageous or

symerfigho P Srheefag, 1 SIh S wier gt B Bodr oo 6 andbnder of

admim§FdidR200 OB 484 bve EQ8ESA Mot SARDIREMRSs foV@@hR8iponent of the

transmucosal , nasal or intestinal adm nistration;
combjation waH dependeni theparticulpcehgaiothsransutiaparst biag ¢ administered in
con 5 TR g PAL BRSOt ML 8PP AR Pon, o

partldu[htr h&n@f Bellrﬁguﬂréa@dd, aridrthdf Partisuler st belhgl tréﬁecﬁy novi al ,
atic, intralesional, intracranial

[0218] ntAwell ¢ wdergtood lm ﬂ’ﬁ??a% fardinggy skilf indbe alrtathe Apprapate Agses of
chem?ﬁl}lg{ag%t& {geﬂ?%ﬂ fie Fl Sﬁerlar {04045 th}) Y elgzta&l? Employed in

ent ure nmay be fornu
clinicel ﬂhelﬂapds Iwhereﬁmthe&hSmsthletapbmhs aresadniin@terédhalone or in combination
physi ol 0%1 i call conpati bl e buffers such as Hank's
with ofher ghepietheradeliies ' s sol ution, or physi ol ogi cal saline
[0215*3 uf "f"l’r:é'o tfoim bl 4nd R AR &P ﬁ@tlmrﬁ'éiﬁ‘tleh ahd BelddBage amounts and
netrants appropriate to the barrier to be perneated
regingrcan b echdnlm detwemfn@d tw tlzctse okilleducthe antosipgrrenyentiosalgpethods and

alI ' he.art. [0241] Use of
mVl%h%ﬁ?ﬁ ’é’lnlsﬁ %i’gﬁ%bl e inert carriers to
[022d]or B’%J bl @f bhans1e GRBY Pﬁﬁnulh%bﬁlﬁ)ﬂuﬁﬂssa% aBadtabedusly@iministered in

practice of the disclosure |n;o dosages sui table for
a dossg/csqfelmOc;SOOa@mpm squaramaeter (mg/mantahbady prfase gpsa, tor exgqaple S0 to
el os 2
400 ng%/f%} }VV¥0§ g{s f;a?lﬁgﬁ % rﬁgﬁlgg §£ ngo ?95 'iﬂ ' gﬁlffor carboplatln in

about 309 rﬁ%/ﬂﬁz%f célirscofagdatBent] Qisplatih Ilsmdt absor‘ﬂeﬁﬂ drhlbg end must
fornu ed as solutions, may_ be adm ni stered
therefpsg b‘hd@rv&rqdwla gu%qﬁloasntwemiLtSWa\%bf&?éleOWﬁq dpifatyRoraiiy or
intra eﬁ s can be fornulated readily using
Bhar maceutl cally acceptable <carriers well known in _
[022 I] heBamtayiofiegardpls aghs taxand edmgouhds are radVarawgcpnsl;s adminigered in a
Such carrijiers enable thzlincp OFB g t he dltscl osune. o
dosagepfir8 tp dPNINEGRE JIREe S P8 mrﬁ,g' Y %ﬁ%&%?@@ Of PYATRIE 75 to
1{ L83 in SHSHEOST MVt Altcl 190 thike.anfi T
250r9§/'nf' %’a;fg‘g‘gmﬁ‘ﬁ el ain|1 ent ?o be treated. ZOg[OZaérllZ] '
docetarel imabait 761to |1ﬁ®1mgén|mrcaeﬂ8¢vétr92}tmtehte agents of the
| osur alsp be faornmul ated by ne k to
102248, 61 S B o 7 B i el A i AT A gAY
admifRX%RIR] 8.2 d¥dhge TR 1 1d 400LRE péOsquersaNAEEEgh’) of body surface area,
solubilizing, djlutin or di sger Si ng. subst ances such

for example Alto 380 mgﬁne@@ﬁma?arlvégr iriggepania 305288 ofabeBhif0 to 350
absqrti on promo 2 43]

me/r R e o e B b o e dBF PERFOR o E L e
present disclosure include 25 conpositions wherein
active ingredients are contained in an effective
amount to achieve its intehtled purpose. Determi nation
of the effective anounts is well within the capability
of
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those skilled in the art, especially in light of the

detai |l ed di scl osure provided herein. [0244] In
w@aWsHFBm t o t he active ingredients, these PCT/US2007/081841

pharmaceutical conpositions may contain suitable

[0227haByR&e Wik d}Ll&‘ oﬁE’C etaRkelotR rrﬁéyeéesacﬁ@ﬂﬁgéoﬁbl@@dmlmstered ina
exci pients an auxiliaries .30 wiich facilitate

dosagﬁrqf@etg S0reg Ber sOhere MateT(@SiBT r)p)cﬁ bAds surfree apsecpatierl pbnor
v1nbl>fm n% ¢ in a?@sc?gg 8? glgoglé qug%%? f&?érlhgr‘lstlﬁp: %bg d&ﬁ@% ﬁf 5?0'?1% 1to2

mg/ndf arifdafol eﬁlSrelbihagﬂﬁﬁagdxﬁpfbuhtem to®0 Iﬁg'hﬁtpeﬁétmrse[ &fadaiment.
Phar maceuti cal preparations for aral use can be
[0224) ¢ By iy of §xa08pis ORIYn 8- HENQI dvrlpaside depp@tiNetsmay Ph sol i d

R ol B

body tstuaawi ax¢a, far erxﬁmgfeé?tﬁl()lteé 50Gufnigam’. é(—ﬂilqnwraml ¢5aBUkis commonly used

auxiliaries, if. desir t o ,obtain S Of »
via inghenoud agpigiatiop yuinsostn Loging fopn2 i 0Grein® Pefiy from
3 to 1%%@&@%#}‘ gﬁfn%ltalblﬁg is%'v%aéé&ﬁﬂ? §§m1n1§tlz'1‘éﬂ‘i’§ 8 do%@ R hisdut 800
or 3orpitol | ul ose preparations, for exanple

to 12%mgénsmcmp¢cmhmtls adstantagqushyi asknigistarechin a;boufathQO to 2500
gum tragacant h, nethyl cellulose, 5

m@hh}ﬁfg%gﬁggﬁﬁ4ﬂﬁq§ -cel l ul ose, sodi um

[0225]ar B X R BYAmsie |0hl§1| Qlif(gl\z}g@/g%evnltsatgﬁfé)ﬁé acll\%anaaeggcln}sleydadmmlstered in

pol yvi nyl pyrrol i done (
a dosageseinii08de 3 5@ A rafgéqnase mgﬁr fag/afd efibody srfacearep.Hfer example 120
to 206 'iﬁ) drﬁagﬁglgﬂqv%tééy Jié ﬁilqanc?d a%egc?fr ﬁboﬁt:] la(fpl etg'SBb thg/m?,

for cl{l@r%ﬂ@hcﬂl)hﬁ@ @6sagebEsboal €. 1[16 0\2i Idg/ﬂig\mfbhdﬁweigab Ifér carmustine in a
I ngs. For this purpgse, concentrated sugar
dosag,ed:f@bpwrﬂé ﬁaﬁo%@ga@e@ng%rr lemusting IBBﬁoé%Eéquﬁg%‘Bdgﬁi%”O
pol yvi nyl pyrrol i done, carbopol gel,
mg/ngg{%g(ﬁ‘%' (gfr%ééag ycol (PEG, and/or titanium dioxide,
[0226]acBy evay sbkxdmplasnlyapadaphyletbkia derigatiies msxyl beexdyantageously

so| vent xtur stuffs or | de
admigtelan PR 3P 1o 0 B T Sa e B R P O PR e aree
for eX¥mplO56 RS ALhHEmh*Z Eaﬂb&lﬁﬂ? EdHetofoRfiRiiM A HbBE 0PhbAS B ¥&100
gonpound doses. 0247 Phargaceutlcal preparations
mg/nt’fat fertanipeside maboral( tp A5Achgloe pplughlrffq af t@apmnt es nmade
as, sof t

d
0229, By Riplaly ARpGE g ERVGE SR AR AR ol

admifi8feRid ifla-doddiR dTUBNo 75 inL@dr Sih26 neesn (ﬁl@ﬂﬁzgloﬂ bbd}es@ﬁbt ¥Ra, for
i ngredients i,n adm xture with filler such as |actose,

examplenficiosOgng/m’ aparteularnfos doxerubisin inasiasegsraigbeuicd) tgs/> mg/m’,
for dssL?l guq%m Ry Hgﬁséﬁg ?tio%?ﬁﬂo%ﬁﬂ Ozmcl' t‘BF falobicin i ina d%sage of
a I'Zers capsules he active conp

aboutYHytolles m@ﬂlijessmhyee@ft&ratrﬁmpended in suitable I i qui ds,
such as fatty oils quid paraffin, or |iqujd
[0228] o Brprayiod §5amaply @alys aletpE@g)gen cAmBeIds Ay, becdpitpgesusly
| t
admlfgig%aézfﬁln%%ggggr ‘{Jggé‘g‘sle@iégt e @Q%@@n&ﬂ%oﬁ’ #e oﬂa%’(!u"l’e[r agent and
the cqrditiamibednig treadel]. tliaoraifen iserdapxﬁalgaouslagdmnmstewﬂlomllyana dosage of

or mal | ered tot eat r prevent that . .
50 OB RPFOTIA (oA e ance¥ ey Bl Diepk Fiufficient time to
achle'VE‘ BhPiraffisin Qfthdripeutie e HEétOPbremifeh®ls 249aR%@BRLIG administered orally
chenot herapeuti c agents or other anti-proliferative

in a dagegetaf aheyt Gemg ondsi méay, apntinuingtibe therdnyi fopswtieipntthpeto achieve

o PR TR  E 28 D
dosagdéf abbet N onbéh Ued Dreloxiidid RAMAMagedes g aRnliAserRe orally in a

vincristine, cycl ophospham de, fl uorouraci
topot ecan, taxol, interfero¥s, and platlnum
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derivatives. 30 [0249] O her exanples of agents the

inhibitors of this disclosure nmay al so be conbi ned
wW@raok/o51ses ude, without [imtation, anti-infl anPEr/o83007/081841

agents such as corticosteroids, TNF blockers, IL-1

dosagBAf aBaa il 100mh@ cheCa}/dHyORﬁl@Sﬂm dévantipdossly fanmished etally in
I munonodul at ory and_i mmunosuppr essi ve agents, such as

a dosagecaf gbp0me pakr fayniscmesignery advantaggeusphadiginigtesed orally ina
[ r corticosteroids,
dosaggg)fg?%&h% ngé'n&ggeed CPaglat hi opri ne, and sul fasal azi ne; 62

[02290\0 BPG8y 0b4:mihl &6ty USBdgis &&]y&y’é]advm:ﬁug@uslg rakinnmﬁtaxetic’m 8
h as acetyl chol i nesterase | itors,
dosage PR A8 5 TP PEH YBFIE AR (A i oty Sifnce 2 arq ofif s known in
the art, qm'ﬁ%}enplf%? E)@é}ﬁple rtkésﬂéﬁh%b i PR a AR doubIgrah RSO ANN a dosage of
dagent S agents reatlng cardi ovascul ar di sease
1 to Ssng/m? eparttmalml-ykﬁ mc4<mg/£n;1 p@@Eomramoﬁlrtta@nsr}t diureti cs

2Onlt ates, ﬁ 4 hq@g bloikers and stati & of
10230]  JReeEgpay Peal R dpr GRRUIPE @S, (ic e more per course
treatn@é?l’f thﬁ%hﬁ&%bQ&eaféH%ﬁé@aﬁpré\fé@yﬂlm e[ ber®asys. and

ant’i -viral gﬁhgts agents for treating bloo

[02313i sBhreckomponpdhofabe prssert disclosuigicas be agminigtergd éng subject

n h fa
s 50 SO S R, B,
intradgtHSI06] StaeRerNi THel @hfouhdsgifahé piesent irdeatidomenl dlso be
sensitizers; and agents for treating inmmunodeficiency
admirjtersdde a§u@9@tﬁocéa§1yg1§mmlg%@sﬂmmes <?.fd0<[ad>§ eryrgsiaans include
i
the us%q)q 1111&@?15}?1 naf’?xt%&tcﬁl c{m}é:gg glgggxpéfg%s ?nllgﬁarvﬁﬁuga?nﬁﬁ{@e?ﬂv&y Gtheters,
wires| pliunlnaécﬂbglealrst@ts"arﬁg:ndﬁimml lpnmng Al ternatively, these

agents may rt of n e

10233 o bherrepmnupds ofbe rAT disloon glﬂrﬂ%ré @Hﬁ%%?fﬁﬁ G subject
kdcd d

in co{g}Q%éé& %tﬁﬁg{i%s@:gp?éé? dagﬁié(]@hiéﬁr%g%'tl g&&eﬁ?%tidngftet cdrflpoun

at thei tmtge’nsitedlma&idntidru thercatriponsdsoff the prgant dypridersmeay be Fermulated for

i scl os | nde s nmodi fications of
Tt 1l B B S P Er oA A RO RS e B A Ear i contact
with ﬁ?é‘e@ﬁ?sue@ﬂﬁ%r&ﬁbd?ﬁlgmgoﬁ&n'h@wsﬁg wekkd.| in the art from
foregoi ng description. Such nodifications are
Pharmacelrld@dl (lomlftaitionmanmAﬂmhrestwup?e of the disclosure.
[023é(¥b ove egéﬁ o eep%{ﬂsen &elgcclé E@éﬁre @ﬁies ﬁhﬁﬂyacgﬁgggérdﬁﬁ%%ition

inclu@inBamidyeat M&Sle lihasa Iﬁjbd@ldtt&rm adiint)dmemth aof)hetrimaceutlcally
di scl osure, w thout de artln fromthe &$ e of the, 20
acceptahle pesipient. Qusrofskidhipithe art wall FicegRips that the phammacgitical o

com 81 B ST LN B o IS s
xnomﬂabﬁa&&xﬁkdmbeainent and net hods of inhibiting

i nases descri bed hereln ef erences cited.throughout
(023411 B EpP B EGoT CHERo ARPICGORT Ta o asyae g BEREiosure can

be foh‘Hul‘é{%ﬂ f8rd vaﬁﬁ:‘fiy 8f Roll&' & QMmﬁrH&PaftBﬁr ﬁtcl%&rﬁ)éyﬁ@xﬁvﬁ! ﬁﬂqulcal or

intheir entirety for all purposes,
localjzed adminsdtratiope T edhingpieb ynd fwmukmpas gemetallynmy beZﬁBMé gays

0252 € COo i.scl.os
Remigglop; Jhe,SSsgedray Rrdicephr REmPREr sabirpripoalt Syl
W11kH{sQQ@003 ki nases, bind protein k| nases, and/or pr event
gfrowh or proliferation. Sone exarrpl es of useful
[023515 séygordme tp prasbertaspedbehe disclrsuie 9E0vides Phprmagutigghcompositions
n a 0 i
s R R
vehicle. The amount of compound in the compositions of the disclousre is such that is

59



10

15

20

25

30

skill in the art, such as the various nethods
presented herein, and those discussed in the Upstate
wERwaos18% of i | er Assay Protocols, June 2003 PCT/US2007/081841

publication. [0254] For exanple, where in vitro assays
effecBVtoRRtdcIbIE@hibit EprbicntakifadeS pdriiOl16d METinl 48i8gical satn’ﬁﬂe orin

appropriate concentration to form ki nase sol ution.
apatiRifnase substrate and phosphate 63 WO 2008/ 051808
[023§CT1/\§J§§3%%7634 1§ ]tﬁé"gml:[ﬁd' " 1s§§7'r(fon %%usmv;/?t " et"f’}dgﬁ‘\?@{"o 2 Iiffet" or

nage sol Ut I’on e Kinasé ["owe 0 transfer a

otheresigidivhe khowh Rkeodd shilkd i ltlb:Sdrt’ &t 6nd &pb@ Atomposition of the
phosphory| at ed substrate.. The fornation of a
preseah@%ﬁijaf%@ul@%§@rraalfrénlﬁ%th@éo ddrbetde ned fepely capposition.
[
In an?t'% %EQ{&‘?'[@]E )céﬁlgcr) eéfutgg Hgs 1o F é‘{; ?’g‘bﬁ%&?é}ég {)] 1 &cgmglstratlon to
a patiantt i bodi es (e. g. ELI SA). 5 AI ternatively, the

tion of a osphoryl at ed bstr
0237101 T4 deinetna S BRgT R e SeFlae e bt hutore doride dosag

ranged BbLS{ahiple, 9 tHR HRafE 8 PAA hidfhnk ed(ﬁage,'§'fflﬁ‘1§ 6:09t9( 6,000 mg,
assay system (Pronega)). Kinase inhibitors are

from Ocfettli0ND eng, b tedi0 mg pethdayt @mdrﬁwnncﬁntoclﬂo ang per day are examples

of dofg3S ALY B6 fest e B e B RO ERERRS AOEMERTC " 16
admihi9#&Rn, fﬂéffoﬂﬁ)ﬁﬂ whith@he édhEponBaROAMIn{sRrdd) Imetyubj et tlélHéaf-‘e@ted

in a cell may al so be assayed usin nmet hods wel |
the becsowpightofithesubject torbn treatedypnéthepasiFreneqandeaxmerigneg of the

be contacted wth an activating agent
atten{ihg@ﬁ}e m d growh factor) that activates the kinase.

[0238Th elemumuueélly adatptallelshltd e g@ivpd phwely kadvadtostibset dfakdinary
formed in the absence and.the Fresence of . the test

skill ndhe atbrd gy iBelude iy e xagplout et limration, pestateg
bem&%gﬁﬁﬁ)h{égbés?ﬁt@ "b@&z%ﬁfeebiée&%ﬁﬁgt%ﬂgﬁga‘%@ \R%‘énﬁiléb &aﬁleed@ﬁéte

any approprraté nmethod ere i e anount
carnsglatep barbpide, )chteettecbdemtebsdlsydate @talatacasglaien furhaater gleeentde,

e test o ound ecreased relative to t
elucodhig. BTG, GHCBNY Frapilie JeCURRagIs fetiebepig hBehgmide.
hydrdﬁhﬂfi‘ﬁ‘é hydhdBinkpiaRodts ibdide, Q%lﬁgnatyqﬁcﬁatg QEéle1%ﬂate malate

['ul ar” ki nase assays are discussed in the l e

male«'ge,anmmhlabﬁe Inmwlateome@te,T@pﬁyéatsmlgatehpaxmm(emj)mﬁt

panto ogﬁg nlgp Eartf:/fhphﬁgqﬁ\,%e 8{>1I¥'g {}Q}‘g)gatégso gnyl& & Ethgrgtgpgufbace%ge
succih@8!sukfte, BAAE a6 ATS Or R¥clBleS K& Pharrhdoeaidlty, ac@‘}‘s)able salts may
ED- St aur ospori ne NSI PTM Enzynme Bi ndi ng Assay Kit

be foundsin, fegteapmpiRoRemBge, Theg Syiepesandd raciicg of Rh@raf@@y (50 ed.)

im0, PSR Ao g

includi¢, Tessxamplhy, edtaie shefByatd drapide ciagibbriate) bittatee glwoogene;nds
the disclosure 25 through protein crystallogra?hic

hydrcgbé?@m hyglroghdordes malpaisy meﬁylatpolaapéxlawppaénm (RRORAL
phosllﬁ{ate sallc§h; ::yvrtéa léﬁédu’f'ﬁé sAfatbyr tWAGR087816A1, which is

erelﬁ y reference in its entirety for
[0239] | Dppﬂnnngem the Ssd]c cinditoaspeing tisated, subleagameésmay be formulated

. dis re nm e conput at.i onal | creened t a
into G O A OB TR e SRy 2 ool ARF Biepts may

be deYl%ﬂe@ Udr &dﬁﬂﬁ@ Sn a AEdS bf SiEdkEcR- TRY relédle RSms is known to those
onputational 'y screened wth a plurality of conpounds

skllledfm theearp Teslamquediferciooyulation andiasdneinisiraiéon mey be &pindiiny
0_a Ki Qus (hes Such
Remingion, L S8afs SO PRy Et of BTGy B R EpP RS
Wilkﬁq}[@ PN I Buidbl ©Fdusestniayl idelntd byal, bubtal ersaifiRl&tion sphaylkiliingual,
0]
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potential therapeutic inportance (Travis, Science,
262: 1374, 1993). The three dinensional 64 WO
wWQee8NBIB08 PCT/ US2007/ 081841 structures of BCIES2007/081841
conmpounds may be superinposed on a three dinensiona
rectal;, GphisdseRdl atdgiinl, teinsiL RS Sadal oBifte3Bihd] Wemsi§teatidoh; parenteral
bi ndi n pocket thereof to assess whet her the conpound
deliveryy igcl pl@tlmafpmyscvm,@ub%ar}eeb% sategmmesdullany ippsetionsnesevelhes
r y; ) .
1ntrat§%<%[i%g§%t 111{'?%‘26%%?0@% ﬁg‘g%ég;gui &%gﬁll'}] 11}}18& gt'e{P Fmtra synovial,
intra-hepqtmdlg&dleabhaﬁemu’ayramlahmﬁra@enmhmlamamasaﬁ byinttaodlar 1nJections
estlgg |nteract|on energy (Meng, et al., J. Conp.
or other gip diy8y24, 1992). [0259] The screening of
[024(ﬂonmtiﬁj‘é§u&i‘ e MBe P ©8 ﬁ{étdﬁ:'l(?s%mh‘%ﬁ%fdﬂ'ﬁ%la@é&‘eﬁldtcﬁluted in
and/ or ‘'nodul at e~ ki nases .g. In It or activate
aquedisisakiisis, aechoasdn mgys:wioglhaliy ebrspatimbmbwffegsemhab Hank's solution,
noerl %Ol Vs ¢ n3| era fac ars. Firs the, .
nge&&ﬁﬁ’é&}ﬂ& %P 518 gtcﬁ’:)%?g‘ngBﬁfe Y& P tfafs‘é‘ﬂﬂosft)édm‘mm“on
penetSdnfdpiprdiitlate/toaBs Batiat fon. peﬁhéaﬁ&f are QY& @nhd SorMulation. Such
non-coval ently with kinases. For exanple, coval ent

penetianteara ety therdr t ant for desi gni ng
[024%r8¥ee5f§1hgnﬁac%u 1ca acge%tanbtrl]eg frngfét tcgrrisers(:)to fgrmlﬁcrltgttﬁé &)nil;hounds

hereiRdBolokeal o theqfrad(icl as ek didcldsureih® dvaag@e uﬁtﬂabldﬂﬂir ygemic
hydr ogen bondi ng, ionic interactions, van der Wals,
adml@ﬁ@atr%ﬁ Spthabihe smne@f tha digslesureseWathdroner gheisnpigasder and
sultalg%j Iﬁ%ﬁ?%&ﬁ%h I‘a&tl at : o o%ﬁf?)&g Bg&lte ?%antg)tﬁgsc&@&?{e, tn}]%%rtlcular,
thosedbinomated ts t(ﬂutamspmlaﬁbe athmintistéted psesteral $dmhtag Iby Gigravanaus

ortjons of the c oun Wi, | | got.dir ctly |cu%§ 3

injectiqf.  Hecoqupoypdsgan b gy ﬁteﬂ Feadiagsing RREEASH {‘ﬁa héc ©

carrietd {vul kh&¥vh ﬂ?{l‘ﬁ Grtlif® RVEIR kit o? bR LA Qfatible Such carriers
nol ecul e and may have a significant I nmpact on

enablp theesvaypou@dnéitherdisclosat to bqfqrmsmdta;» tabictlsudﬂs,tchpsules liquids,

5. Qve eral] three- dlnen3|8 al,. uct $ é&leqh?%% n Pftd
gels, PYBPE AR Cal B 6P ol Or 5 B p Bt by teated.
[0242} I PorRfkdliop thiafatibh @emdi‘y* ItR&) a%é‘ﬂ@?ﬁtthe &%clbﬁﬁe 528GidDbe

bet ween functional grou a conpound conpri si ng

formylatgd bz imeiassikaawnge «sof $all ingihe et and may Brclude. far example, but

not hmltgﬁ 5 gxarpél%g gg %ﬁgﬁnwﬁlgg{oq%?%%f’ng§é1%§gr§<%g {ilbhnas, saline,
preseivahEiRgd, bycheameaz dicohbiahbsipiidnt@ombrersaaid figordtdrbornd/ or
bi ndi ng pocket. Conpounds @ nay be screened ggai nst

[0243}p; Rharmaseusind compasiHgnpBikble fox userin ﬂﬁrns@%phd@ql?%? {pelude
comp%gltlm?§ %h&}éﬂiﬂacaée 9%? edidits 4k c8ﬁ’tgfn?? ﬂ@&l?éffécﬁ% BumtdBBchieve its
proteln, takin [

0 account erent nol ecul ar
intendbd@npese. Mrmm%n ((»Iﬁ ﬁleaa‘ffet:m pnaings i3 we(]hmﬂ]mnshﬁscapability of

those,ed 38 Bcaie cHEBiely 8 Dt or dmefebise alslostaar o pagherang,
[0244§t R addltrbn tYVREE acEe Rerdients, L0 Pﬁarﬁﬂa@@.@c}l} coaffRitions may

al ned from nore than oneé protein nmol ecul e structure
contammasuiabkphbemacsuradiy aacaptabll cagriers comprising khoupicnie sod a@el:ianes

. l.ingl er et I |c t| on,.file
which faotistSFessssin 0 ot a2 ot ief HPerrbichd i st Hoce
pharth&eutyéalllyU athe PeepaRA0RS fotinul AR bt 8dminiAHOM RAS beay tHeForm
the besft fit are then obtained fromthe producer of
of tahl¢te dregeesricensulds, pr solytiongr synt hesi zed, and used in

[024#1 ﬁhan%a@ I r%ﬂl%htg)élg? “RAiise [:Qrgﬁiébtg?l H%f %rlngﬁ’lﬂ% thQ Hetive

ni ques ma 0 asse e po
compaaadd with Bglidoexcipiéms]iopgoedllyeeindify aareaditng tittuepampbpiodessing
on ki nases. |f conmputer no%gling i ndi cates a strong
65
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WO 2008/ 051808 PCT/ US2007/081841 interaction, the
nol ecul e may then be synthesized and tested for its
Wa@bioBlos1s0g 0 bi nd to kinases and affect (by i nhCUS2007081841
or activating) its activity. [0262] Mdul ating or
the m@tthes offpirdihl 3 0a b rz!'ﬂ@MF ditdle KixllaaRs, iMBYsiMRE, to obtain tablets or
conputationally evaluated by neans of a series of
dragegcefss. SHitaitle @W@ﬁ@tﬁﬁ@am pArtendar, GHers saghnasisugarsyigeluding lactose,
r s [
sucroS€ wRAH, of s RIn ELERKE Fropta DS Koy Adimpls bR sret b
starclgreastaeth, botaMch ‘@alasmpgm aagacanty, hethyhcdinlosesual
i nspecti for exanp the acti esite on he
hyd r%‘dﬁﬁwtﬂ rC@EHIOB%@@uwarwymeﬁai wowrEMiat @ad/or
poly B3I BFH Aokt OV @%"3}@?}@%@?%?Peﬂﬁéﬁﬁ%ﬁlgﬁgeﬁ‘mz 3 added,such
as thamrbdm— hinked palgiiuylguabliddme papangr plptdie ticidfor kisala gescof such as
di Bl.aney, J.M and Di xon, J.S., Perspectives in Drug
sodivup} Agwglery 10 and Design, 1:301, 1993). Manual docking
[oz4egﬁmﬁ%e@s&@melp%\ﬁ@emm SuifBid d’éﬁflﬁgss%lﬂ 11§ puﬂpe§é OBcehtrated
Accelrys, San ego, CA) MCE (Chenical Conputing
sugarGobagions may be ubtsh whechl may quitsineldy caupiadam aralmd, te¢BYL
Tri oul .
poly b B8idsnlaronpt et Bl e RO RN HiaRth iovide
lacquét svhetesnd, 4xal s@ﬁéﬁlé’lbrgﬁ?ﬁﬁ:@@meﬁﬁ ofr@dilﬁentfmﬁhﬁ*és Dyeatiff@sr pigments
CHARMMI (Br ooks, et al., J. Conmp. Chem 4:187-217,
may l;_egfgl;gipd t(mhgmlgtv\gr ﬁr@gee @gatlgg for 1dentifigation o écmhag@péerlzf@@fferent

4 4 F (l\/brck Mol ecul ar Force
combé%%logs of %ggeFOﬁggu@% Ig/%:ego Mor e aut omat ed
[024ﬂockhaﬂ@amyicﬂ®rqgmmls tlfaheah llwuseé orddly ipclody push-fHiwapsudes made

DQCK (Kuntz et al BIO| ,. 161:269-88, 1982;
of geb@m@s.%elwaﬁo apfaled G@p%sm@%r &l a}mo%nd@aﬁﬁ%twmr Suchsgyglycerol
OFRGSh QQQQ? Rdsed

of smléhrgﬂ c¥ ure Sh%)r?c R on, - an téenet ?‘%g 2! %‘%&ggg ad%%%u?é Wth filler
such Mmmdsrmah haithrehy) afd/onuBdcangpsicRes td¢ chmagnesium

searss i PO HHREL ol o0 PP BRIV CRRogs ey be
dlssoMBH or ﬁ‘ls%lendea‘h@ sﬂl}%&b@e’?’hqlﬁ@sg Juch a"%'ﬁ’ﬂ}’: éillrsxﬁq{u-'d_rlda%fﬁn oplliquid

Loui s,

polyezladenﬁgb’% (PES®3) In @ditém, atpbuh@qms mwéaemddgd ams are

024 B o RS B oSl s R0

prevetnb:@ gddifi 6@ fHeYapeifidiagéiisS WhicBard fictinall9 fﬁﬂﬁllﬂﬁdeféa)to beatchr prevent
to kinases nay be tested and optim zed

that copdigignanpobasdmisisgrediogether with ﬂéb(l&hﬁblt@fs 05 thig diselgpere. For
exam&gp hé%e&r?&?%ﬁ?%ﬁ?%?érﬁg Sld%tggruéﬁl% rgr‘c‘svo?atfv% %&?g '?Je%ﬁm%med with
the idhitgtovobidiiz disctaspiectd tfwt ﬁlbﬁfewi\de\t’ﬁseams tand ba&ﬁ:led ulé;&m\qﬁeﬂbf

t he native substrate i%rgound howev hose.o

knowgciemathpraprii agentstipglues put 4 ppt hl@&%fgm LGN, tdﬁé%ethasone
o t r

e R T B R A R

derivefivesr di nary skill may desi gn conpounds that could

020k B e T RS B O g b mbinea
with ﬁfcfu‘%i%t Wﬁﬁod@ 'llﬂﬁ?&ﬁoh rﬂi‘l'tltihﬂ%nﬁﬂﬁfy desmNSich @b Borficosteroids, TNF
relatively small difference in ehergy between its

blocksos, g1, dzaéleopsmat @@lc(phosaohanmde pubsulfasalezine; spunomodulatory
def ormati on. ene

and i RGO AP C Y SR 4 OHCBOHA! R P ysinsppgspphenclae

mofe€lf, fihiteif&idhs, kbRARBStetoldy, bj'dl(gilﬁ)%)hﬁﬁldwza&@(ﬁir%Jﬁﬂ&_ulfasalazme,
PET/ US2007/ 081841 shoul or exanpl e, be designed
with a defornmation energy of2 bi nding of not greater
t han
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10 kcal /nmol, not greater than 7 kcal/nol, not greater
than 5 kcal /nol, or not greater than 2 kcal/nol.
WKRwaseI8)$ hi bitors may interact with the prot ePEI/US2007/081841
nore than one conformation that is simlar in overall
neurddtoptlicrigctensaicly as ddetylldhoigestaasinhibhersdefAD irihitds, emerfgyns,
.of binding 5 is taken tq be the difference between the
anti-coRxylggnty Aoy ehanpeldlocksispliraleasnl antisPatliasman agents; agents for
Il i | t i: i .Di d i. .
R D RSt SN R S
calciwu &hdralel klotkers, hed atating; agents far diteetinplipo disdasedatloasrat i on
.ener and el ectrostatic interaction. Exanples. of .
corti gt e BGPTSR A SBG i Cisg R SHRR e Srpigy blood
disor8&@Y s¥dhaR cortlcobteRdy, attRUSRERIY agkS; and Irb iR aféhts for
(c)1995); 10 AMBER, version 7. (Kol | man, University of
treatiqg Hiabeteniuchas isalinAnsiini avelogugse 31pba glucosidusaibibiCHR Rignanides,

(Accelrys, lnc San. Di eqo, .CA 995) ;.1 nsi ght
and ipS St Gior ik nec Pt imunhidgacns) s 2ty g pamma
globubgl Phi (Accelrys, Inc., San Diego, CA (c)1995); and
AMBCL (University of M nnesota) éQJant um Chem stry
025Gk ofresrradditipra gacnts may daadmigistcied seraygtelyTasarnst qfraoglbinte
dosof B TE U b NGy MR ke dins
be paedcdnpsirgle &)sLigé\E(Dﬁn, Bk edabgdthier wieh #hs tuatfibioot.in aGlrighy composition.
har dwar e %{stems and software packages w Il be_known

(025 Thorreseak disleaure i 1aido B¢ timited gpegpe hsexsmPERES nar y
| .
e e B e o DR PR o Bl P s Indecd
variohemedificafiérs afdhd disclasude medditmad thithvas degpabypbegtindedl become
descrj bed herejn . be.chem cal |l y synt hesi z in .. .
appaiio he3F TEAPE SKa RA BEARPHHS LIFRRRe SPEnBematich Risificstions
are intéhded & RIItwitiS8 the Ropk of th Biseldb@AR, Wdr%&k,%zgﬁb bH ol Rétures
and Mol ecular Principles, WH Freeman & Co., NY,
of any e@dpdinjenpebthe disaloserg prayshs epmbinesh witls amppgnee rogre @thes features

the synthesis. of,native and. nmutated. I tides
of am e E EBbaMrBe fpE Bttt P A e G BFe aspepLipe
disclgdatey MRR ek alfple Ofk Bityc BEfHA2HIe KiraiRel mdBRIaaIRE d&tabed in the Bicyclic
_ transcriptional/translational control signals, that
triazode KinasoMpdulsitars seatign erestauplil v apnlicably do thetmethgdsied treatment and

metn MR AR ik F IR P Pied b Phepout i gpgication
are exampleésvef theoeioRill ibnthgamneid are hembyindcoaiorand by Seferené®lierein
) exanpl e, the techni ques descri ped i,ﬁ ifn_br ook et  al.
in thejgnéizgly 491 2H IAPRRGS, vethes prrvagusiNsPReifigally Inegpparatsd qragt.
Assa@r bor Laboratory, NY, 2001, and Ausubel et al.,

rrent Protocols in Ml ecular Biology, Geene
[0252%u bT hes¢rinmppuAds oftthe peesseramiisclisheymanbecasdy essepgd tNYeterBihe their

...1989. [0267 st - expr.essi on vect or st ens be
abilit; G og el R Bt AR K eb A9 OT RV enCRe gt o
prolifietatioh SbhOex M fETNLEMI STBysSHE PreddntQPIISRT a

transfornmed with reconbi nant act eri ophage DNA,
Kinapé bnhibigioBaddBindmgnhssapINA expr essi on vectors

0 iRl 0 he. coding.sequence: yeast .transformed .
025 e e s R - RIERERY X GBRs AR AR o grtinary
skill B14hd\6t 200849t 8a80RGhéSIO8 s teli8rtlein, tdng tiksddidid@ussed in the

sequence; insect cell systens infected with
UPSW%%@??QP Reftlenassay Peotprols Jnes2QP8 qubhigatiope . g. |

ac : LAl A . ' .
025 Hb R SRR R A5, RAIRTERUBIBE bty e
the atppreas t@venteationrts f¢ren Kinasecaldtiohl AweinaseBabstrate/antdyshosphate

CaMWw; tobacco 63
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nosai ¢ virus, TWMV) or transformed wi th reconbi nant
pl asm d expression vectors (e.g., Ti 5 plasmd)

W@ vBasIsdg t he codi ng sequence; or ani mal cel PCT/US2007/081841
systens. The protein nay al so be expressed in human

donof)80¢h 4shETRAY a8desltt6 ke, kihaxe lsolatiogl, THeQin% a@lofved to transfer a
expressing the protein to augnent the amount of the

phosphags tejthe kinasersupsieate fodgan phesphptyl%% pubsatgnIhagrmatégneef a

ese
phos;gslg)glgﬁg géﬂés‘rfrateolﬁ%{ ﬁelﬁlertecs dﬁe@%ﬂk %2%39 QE’@J ?ﬁﬁg Iﬁifeaﬂé shph A
radio[a@%@](e gph P4ACER]), or tesisg o€ dewaeﬂsle s&coatdrgantibelies (e.g. ELISA).
Alter%%g\{e t}‘xf @gggtfonoqtb aﬁé&?}z}%rggt}a l%ﬁlgq%r%géﬁg)ég—e detected using any
oo R AR LSy SUATPSSH S g e it ey
systemg([Bramega))o Kinase hdshitoreiresdentified by detecting the f@atatibh of a

phostlRped qulielri 6 PRt oyt apmbin BePFPes

sectidf BYIBLErs. A pronoter is defined as a DNA sequence
that directs RNA polynerase to bind to DNA and
[0255]ni TheaatalifRrod theenntrosingd to mhihit akigagsrio awel mayalsrhe aspayed using

to be|n| i at h.freq
methgs B8 REuTIF atoFafelrbind Sk Mot Rl HEY b sonagted
with 84 gitRAlise ddvat (sath ecd Fﬁom Seetdrpthapactivates tHefk’iﬁH‘sle Alhetdmount of
|nclud|ng for exanple, constitutive and inducible

intraqslalep phesshorpinsessubstraseriarmsd ap thegbsane pad theamesenge of the test
comp‘éﬁ.@% g{ay ;%? RE [hted b§ 9#%}@%@%}:1% an\ﬁfH%ﬂacﬁhg {Hseﬂgﬁéeﬂce ;El'hosphlofylated

bl'e pronoter
substtObP ey apppcbprmfte hatiod (¢.@Flal§A ) KWhpteathe ambuit, of pRogpharylated
| ac .hybrid pro er) and the |1i ke may be used;
SUbSt((/%“er%éP?ﬁﬁlu iR he prejenseet the &4st comapaing iy decssas fe&lgveé% amount
prodit3d Eﬁ‘ﬁlle%géﬁ'c%f fds slP%ﬁig&?{d' RinR{AMRbRIon T8 ndRGitddS Bibre detailed

cloning 1In ant systens, pronoters derived
cellular bimaschassays mm@sufssqdl iarthe Eednhpgdey secjon bdlewt shock

0258} o St oS F = popioumd 1 2 Brn Y FIe g fopse of
ordinBfyodkel ) the ﬁrtfn'ie@/rBeRls@d‘t F erxldﬁl?fe b @esBKkit rﬂaﬂﬁfa@ﬁ&ﬁ%ﬁﬁscoverx

pronmoter of 25 MV; the coat protein pronoter of TW)
(Frenmamy, ©4), lféb&tauvmpnnm NRIHY Bnaymre BaedingAssag|Kit (ss¢ $k S ritatent No.

lian pr ters t Iothl nei
s.c4 gl RO e wefie B Bp aSpyed Bin b PgH Pratg 950,
issuc@ @Bt @9g3.vaccinia virus 7.5K pronoter; SV40 pronoter;
bovi ne papilloma virus pronoter; and Epstel n- Barr
[0257]i r Disitabteoltinasgrifhibigrs m@y@@dlecqedirm} thygompayndset hlaﬁj@sclosure
traoduce the Nt 0 _host

throu,gn’gho %gwsgallogglgﬂ{c sgwg?lggh%tql%: ose? iy r‘ﬁ“%rfeé(gplp € Antonysarny, etal,

PCT Pabiaatib®No. WOOIUS78FSA I, wHi€hnis idddeipdRhie Glefe@Pby Aifbrofce ik
expressi on vector-containing cells are clonally

entirgly &y adlauerPpsand i ndi vi dual |y anal yzed to determi ne

o :

025 P PSS ARRLAR R IRR G U8 cne

assayadnidividualizecthee &bﬂi&}atﬂﬂﬁnd tmandhﬁ inisibil vhgousdeémdsed. \hh gsticture may
cells, t hﬁ\t‘s have 68 WO 20? 1808 PCT/ USZOO?/ 031841

be cogygwiptiopalhsicsraned Wi ch%ftqompoasﬂ Yperseqny gisclosure to

deterfiiy théi 'a&gt}h%sﬁmc?? d klﬁlaé%rbl? Faridh épcgs @99}? c&ﬁﬁrmﬁﬁy 84Pbe used as

means, I ncl'uding mte i munol ogi cal
targetsemctaldv it mediicinial ehemistrikéfifiatseo adeniifo doresamgied ithlitors of

resence of. host ¢ CI at acti vk .0271] .. .
poterBaHEBEFUIF ItPOCEA 1hel) S5 RS b rtod PR GP imensional

vitro produced synthetic 5 nRNA. Synthetic nmRNA can

be efficiently translated in various cell-free

systenms, including but nott4inted to wheat germ
extracts and reticul ocyte extracts, as well as
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efficiently translated in cell-based systens,
i ncluding, but not limted, to mcroinjection into
WO c@g/omi8e8/t es. [ 0272] To determ ne the cDNA sePCEFOS®(F)81841
that yields optimal |levels of activity and/or 10
strucurétfistich compdunesimaipé sipdriegivsedods ehreodigtehsioh&ldepresentation
Anon-limting exanple of a nodified cDNA is where the
of kipaseror an-age pip Qr@n%momgths@@ﬁtwﬁsm%@ef the copwound fits

B B L SSSETAE e o o

such bxtiteds ©r odbmpourals ¢o HRisAviading pockpr mbebejulged eitees by shiape

0273] .Level s of k nase protein host c ar
complgadhitE 06 0 6y e ey eorenaiblsesd o 5 et Chern
13:5058In99ff i nity and/or ligand affinity techniques,

ki nase-specific affinity beads or specific antibodies
[0259Yr eTh@s;meqnmg afsoatpeussD it presanit disclosuye that bnd to and/or modulate

. t d t
kinasi (e T BF SoRefbasaRef o iae o By SRS R bisFul nlonsgs
consMéfétl@ﬂi Bf twd) fébtfokdq FirsElthe > rfouri AmBIBE 80Pl oF Eﬁ?ﬂléaﬂ@ and
anti bodi es. [0274] Fol |l owi ng expression of kinase in
Strucwé%lyméﬁmtngh@&er eevalentlyor ppesoyalenlyrwih kimaseso For example
covalggtfllgffe%c?gné 2 ¥ﬂlgn 3%1? gocrgir %glgg éxlrreebe%glélg \6? 1%? dgllnhdbltors ofa

protefill Noakﬂoealémr muleeulaﬁemdmbﬁﬁﬁﬁpdﬂaﬁaﬁﬁhé( hezasietiornyf lgases with
purified fromcell |ysates  or fraom conditioned

the C%P?Wénﬂﬁ%? hydrpgenbondipgsioisrinierastippn yapder Waals, and

| | | {
8RS AP ooy RIS Plesllce copbymgion
and orientation {1 whation ée tethimking pddkeq skeat ahowdbie te epaciateedtif kinmes.

Altsqhigria ppitins gL B 1cGmRonRu R o R Driaedp this association

with Ri2hs! 0@ pfibdsaasl ﬁﬁl 9R6&Ick e odedll EdHidrnla®iBE LR the molecule
nascent ?r ot ein or polypeptide fragnents thereof.

and n@yhwve afstgnifiapt i@aweblon putendyi damifermatiendl mccqu@memsomudmthe

a so t.ernat.i vel
overgf S icim o S BT Bt @l Huhs RREH afitn on doifpqund.in
relatibi {OAlUSCh portibR6E th‘éQnrfdihlingooﬁeg or the rspmlmg’lBéﬂwéeerhnB@&iae Eroups
of bacterl a. Proteins recovered in this formm
of a qempeoynd pempriergE seyierd chengienlropnsrihat direefly, ingruag m%/mlﬂwps
[026({]3/db8&9h§hfog?a%sﬁ%\‘%%ﬁt§k%r}l ﬁg@&hg}fgﬁ et %&B ﬁdé‘[? Jr ILD, are
used &Slddmhﬁly)csn@ounc&?thit bidwtthe Astvayite M/Mlﬁ‘ﬂlﬁ@/pGade% 0810mpounds
PCT/ US2007/,081841 [ 0277] A vari ety of cell growth
may léesg(‘é%leg AGAIRSt R5e thanoRe bg}dlmga;mg ket df thesprotgin §tﬁ,lcture or more than
one SE%EB{%M?% fggglgié‘fixlnle g%‘&télh I1frf]tg '5?&5{1%1 alrffgkedlg Imr?g%c%ﬁﬁ dynamic
confarmlatiogyr afwhprabein. oComﬂend;usfsemmtg may thedZ 8edroridentdyrfice,

et f cells. are kno eq ecifi
commgpi b ae e egh o e arlr B CHR T Ot S M Chem. 42
51008011599y, PhtaYbtInd £6th!mdre 1 VNe pRoitidendE&TE ﬂﬁﬁ:tlﬁe nﬁly also be
test conmpound nmay be assessed and conpared to

scored mosuréing o theenethedsivecrdfedtim Klinglst eodnpbdi ridtllutlyequlbryatlon filed
i i fyi «Jhe anti-prolif r.ope esoft

May 30 Bl Ome g endEbRbisS r CRER! S tiast o

CompRagdy €ohlppusi@tathgthe best Gt BRItAdH 6Haitd fraRehe pﬁidl@lberaﬁ the
tritiated thym dine, into the DNA of dividing cells.

chemygal Bbiga, ioy sYnfhesizer asidrysedhindrindiag @ssayemélépeasmﬂ may be

[026 SS@X utgy b elgrfgttg&ml %hal I?)% utsgci Eﬁg%'t tlaﬂnl I‘ang or
G e sfgEhes

sSurro rker corre es W
binding effect of a chemical compound on kinases. If computer modeling indicates a strong
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cell nunber. Cells may be treated with a netabolic

indicator in the presence and absence of the test
w@oposnsos Vi abl e cell s nmetabolize the met abol PET/US2007/081841

i ndicator thereby formng a detectable netabolic
intergotionlthd moldbaleanaiethes bakirghosReadad testef fOCtCbilit® Y@ bmdas Rinases

gec gased i.n the presence of the test conpound
and affgpt{by {nhibiting H%a%é%?ﬁ?éts(?f’tl‘fl% test compound,

026 ok b e Ol

evaluebcdrbplneaeanebf :axemies ufn;tsplsl mSNIaciﬂclﬁnanai rgh?d)upe (ot fragments are screened

o S b o2 w0 R B s s

of km-EQéss Tﬁﬁsp?d’cesé Hiay865n b9 v?s\ﬁ@ll 1H$e%t1bﬂ‘5‘f ?drt&ﬁl% Rf (HeI 089 Ste on
by m m cking events such as wound héaling. P one

the cqmputarﬂcre@ﬁ baseidonetbe kipasesedondmatess SelpEad fragrnits or ehercal

erour i 6T b PRACORRGh PGl Bre e e by g 4 dfidual

bindihg Pkt YRS (BlaR, MM GhaYRkon, IS, Je§caki Rl zﬁ)Drug Discovery
nmechani calllé%/? scrapi ng the nonol ayer thereby formng a

and Lgsign, 1386 1983Ahdianual Aogkingymigy be @eeymplished vaeg spftwagesuch as

In51gll1<tI 1f 2&&(3 r9 TS%ﬁ l]jlegg)é I;%IQ% égﬁgﬁﬁ?keo&:ﬂg’%ﬁ ér?'o Cﬁqgrl\/lontreal

Quebedfl dJuneda) andt S‘TY?BE'LQS" epos Iad., SthEowigMOg @myﬁoﬂowed by energy
i ndicates a failure of the test compound to .in
minirpizatiof #glder molerdadyapmics il %@dpr%mgkavlame@@n% éorce fields,
I hy e
such & @Hﬁ gﬂ é%’?@ y 9“@)(3}9@ gCI'{e PORTZATY 1 9§32 ARIERSE FBiner, ef
al, J. IArd.l @l@dmasSot h]él6 7&s84 Cl@B’Q)Dmrd‘.C MMHEH (Metck hﬁ)lkouh&rsfé)rce Field;

her.eb e cel | h. The sel ect f the
Aceelgpic KR i EHoeUA| MiSte §isimated Bikibe e oy g By sing
progr&% E&krhsasé}ﬁ@cmﬁuhtz\wahl N ddyepahi mt 2@9589f199@e[)@©14 {s@9ailable
in the art (see Exanples section bel ow). Preparatlon

from Uml\@mWGJfrCaMtfmseSNbEmhasm CRonmpdURHROCEBO((Brodsgdl &rQlsen,

Prote Y SRS T Toh e SR S 2 b A A TORE S Mafiabic

from SEMEIsR ds¥ardl ldstlméavma matdwj I@mKCMBrIdM@etaqugaphlc Data

useful in synthesizin e compound
g%ﬂl

Centrgi(cED§9 utanea elealh dt Mot 245 ‘&}Jéér@ﬁﬁ) &ﬁ@i F&Eé@%@"rm% YtoLouis,

ey of I el n

MO; RARS M er 1 o Bl o 7B L 9 Othe? e R Rl are
descritet hpdsr éxaaiple Madpehinr euse 70 WO 2008/ 051808

PCT/ US2007/ 081841 in assenbling the corrgoug,ds of Iﬂ .
[0263); slRywng selectiop RE GapPoynge by thecabe¥s Bisthods.{be ellisteany adthyvghich

r
that Pipo By A7 bEARRiked BACDL @084 Bha bERRLLE Y SEAHARRSRI
evalupties elfdr edamapleos tompoulidehatdiap beendesighed hll seled:tesldb denetien as a
made t he procedur s and tec gues

b
Kinasg SBIRGOBEEY OO MDY B CETERORE B G crBier bydhgptive
site réﬂﬁé@%eﬁ’ RaRkie SYEARSE Eoﬁrﬁcﬁ('ﬂdv&}é? SthoseF(’)rf ‘Bhﬁﬁér& RRill in the art
Groups [0281] The conpounds of the present discl osure
will reengnize thatthdre &S soew ﬂmmgtyoai@vung fﬁqrrrearrqmg@memtqfrﬁ@e main chains

and (% RS Ao D SRt o e Boundsyhac could

exploét 1R blefitlea® RineBSupoddindth® GYicls T Bor@xamble, fe@@Eihp ean induced
noi eti es of a conpound 10 and prevent such noi eties

fit. Anreffachse kinasegahidbigr Ay derapnsgrate %Tékf)élﬂ’?]éfﬁglaﬂrﬁlff?reﬂ%n energy
r
e TS Fro PACARGL SISy Ry AR g ey or g
and/oPil®v eaifbreatishalyisin wpodrtdading). Fhusas st Gfidieatkinakehmibitors
Wley & Sons (1999). It may66be
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advant ageous, where different protecting groups are
enpl oyed, that each (different) protective group be

WO 200803U8h& by a different neans. Protective greCpES100z081841
are cleaved 15 under totally disparate reaction

shouldOfod exdrgpls, kel deginedd Hith faeléfdrﬁiatlb@m@' oDBinditig bf not greater than
protecting grou For ex protective groups can

10 keglmpk ﬁet/&raatsytha% B&balﬁagle notaaﬁ@atwa%a kerdingalj o not gregtgp gnan 2
kcal/liﬁgﬁkt 1?21%85 l% %Arf m y”ﬁm{,’f‘&éﬁﬂ i}%)ﬂ Clﬁtn%re %’ﬁlﬁl one conflj)rmadtlon

are acil e and
that i$ ﬁnnraotrﬁﬂxeraihblbd)lmg eﬁdsrgy hjddﬂhosrfycasmdtel de(ﬁormatlen emagy of binding

s takgp s ARG Hes PR SR SEIED by B GO ydieed i yerage
energg'ﬁgﬂhez%n%rﬁié%ns RESRA Hhen *ﬂﬁ,slﬁhllbﬁgf ﬂ)lﬁds @5{5@ QﬂCZ)yIIﬂeC aci d

roxy reactive noieties may be | ocked"™wi th
[0264) as&pdcsfhu doenpgptay lspftwamoh awslablgiin Hewrt foi emlkuatel compound
nmet.hyl, eth tyl jnt f
deforRN BiFrey 131 SETEP I PErGh S R aToS e S e for such
uses BB NB&RsiBh 9 relisiondr B3{¥BH, SSausilad, I8¢, ePﬂﬂ@ElH @A @rs),
base stabl e but hydrol yti cal | g renovabl e. 282

AMBER;, iyessidni @@llmaanﬂnwmtaw Ga ﬁmnla\aésml?@pclé@o 03 so

QUAgfrgglggfpgﬁQmAccteﬁ ben’zya[ gg'équ?g%m %hPﬁHii?&%P’ e

(Accélapalics Sah Diyd), 096 © 1995Y] |Ueg>hM(Abceax@s dac.[r8yn Débgbl GAk@d 995);
with base I abile groups such as_ Fnoc. Carboxyl.ic aci

and AMOL; (@J@lmlg{qfé\@%@tq}é%p@gm&hw@w Program Exchange, Indiana
Umv§§f at’[‘h\é%%roggagﬁ Be i l%&ﬁéd V& i@5EQHRSu §1H%Q c6m uter

e Co-éxisting amno gro
workstatyoxb as atal vme:lklad)wn 1tnhhé b.ntl,dbt etmrﬂpﬂdmaj IENETX )SGIonarSmnMrkstation

0283] Allvyl . bl k f
Otherpl?aé \@%r@é]ﬁ}?ma%%sofg*??a'eg gesp %@%O@ew 31?% ‘éﬁlsﬁ? Hthe art.

[026% h el“lfl&'é '5? Brcﬁﬁeﬁy §f(1ﬁklh %easﬂfjmﬁf‘ Bx6ssIHRRE ﬂi’tﬁ&h |u¥1n|'g SRANGH known

pi-acid catalysts. For exanple,
in theaaht y&hd Bieankthddsochsdimcyl Ihlerselrachmb wadive lpad dmpﬁt@i lemﬁcpwwnentldes

al l.adi u cat d cti n in nce
descrihen ereimimes Bt ohirfisiy SriSenizen T hilsol port GpRk S8 RHiHa that ar
well REGWLINRhOER Cdek g JC LS on, Y@bteRR 08 thgdturk®hil Piolecular Principles,
protecting group is aresin to 71 W 2008/ 051808

W.H Hagerugp&07¢.08Y84983)whi ch a conpound or internediate
[026({[!; be ?}ﬁtptrc?s{s:ﬁg?syg@rﬁs b‘n%g%e"i'lgecf f(l)?‘ t}{e ?h@)llégls I?egﬁ %ﬁﬁ alith8d

unc nal cannot
polyﬁe@ﬂ@és BEpeRsibe heass dohtaiing ﬂhe nﬁﬁ@d ¢, muthtee pfolypepmdma)ldmg

group is available to react. [0284] T p
sequegice BROBREPPIRC gm&q{igtwwrr%%aﬂmalr 00@%3 s, tﬁ@ k@f’g@
those(_;]kflre]ld}_gahg&?t mgﬂ) Még‘u&\e}_gv o ﬁ%&%ﬁhodsﬁﬁ%l&% m'#tr@re%omblnant
DNA(tbﬂﬁ)l@ﬁh Siynthe(iCHBNBIGLS 4n@HB yBa/r€@emiBnation/genetic recombination.
See, for example, the techniques described in Sambrook et al., Molecular Cloning: A
Laboratory Manual, Cold Spring Harbor Laboratory, NY, 2001, and Ausubel ef al., Current
Protocols in Molecular Biology, Greene Publishing Associates and Wiley Interscience, NY,
1989.
[0267] Host-expression vector systems may be used to express kinase. These include, but
are not limited to, microorganisms such as bacteria transformed with recombinant
bacteriophage DNA, plasmid DNA or cosmid DNA expression vectors containing the

coding sequence; yeast transformed with recombinant yeast expression vectors containing
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t-butyl TBDMS Teoc Boc 0 H2 0 C H3C ~ H2C \ |

(C6H5)3C_ H3CO and pMB trityl acetyl Fnoc 10
WEXNRPSEB® [ 0285] The foll ow ng exanpl es are oPEBUSIHOT/B1841

illustrate, but not to limt the disclosure. The

the c&ﬁﬁ@ M REARDNRECtBH %éfﬁﬂn?ec@gd WR@rd@Bﬁ%ﬁ‘ﬁh‘[ ﬂhﬁ%‘xﬁﬁ:@)ﬁ@n vectors
describéed in the followm ng exanples. Those of

(eg chadmlnamgs) stathinirigthe h@dlag sequende; pladiesedttsyptgms hafected @Ath
em.cal reactions hes i s nmet hods

recorfigRTIG S SR EROH Teepreises < HRG El e Dfie cRUA sE e

mosa®f virds"EMV esi@Rinsfdibed @gH &&orﬂ%ﬂh@pﬁms@ﬁ vedters (e g, Ti
present disclosure have not been _exenplified, those

plasmgjl) mrmlnmgyhesmdlmg jeduense; eranifalicell segennithe DrpigHn mgsealeo be

expre%g)é[‘ﬁﬁ 8 s pr s en{%%rc?pﬁ ﬁ%? qn(ﬁ%d E%%I é&aﬂﬂ)lé %?%%gsﬁx'%gsthe protein to

usi'ng "syn
augmeht the dmouktnsfwhe pidtdil ﬁl ﬁf 11'nd1v7dilal/‘®r ?@@&ﬁ% 28 @ﬁgineered therapeutic
PCT/ US2007/ 081841 General Method A Schene ]h SCH Y.
protepp. fjhe e@resswq\plergeqts ofhege systems veyy 1nghelr ptrengt @ﬁfsppa}ﬁqxtles

[026%? %ﬁ_f&éa& %%fléléé\l \)Fgﬁt%:;gzalg hlthJ(Nﬂ%gl\l)(f \%‘N éﬁe@v%%ost@su% as
bacteNaledst Rt Dadterigumisl tellsl AN appropRbtely Zonstr@ited Bxpredsjonovector may
conta?rIfan%%igll\rll ofl:\;%plli\gtigrrl f(§2 auton%m%us replication in host cells, one or more
selectable markers, a limited number of useful restriction enzyme sites, a potential for high
copy number, and active promoters. A promoter is defined as a DNA sequence that directs
RNA polymerase to bind to DNA and initiate RNA synthesis. A strong promoter is one that
causes mRNAs to be initiated at high frequency.

[0269] The expression vector may also comprise various elements that affect transcription
and translation, including, for example, constitutive and inducible promoters. These
elements are often host and/or vector dependent. For example, when cloning in bacterial
systems, inducible promoters such as the T7 promoter, pL of bacteriophage A, plac, ptrp,
ptac (ptrp-lac hybrid promoter) and the like may be used; when cloning in insect cell
systems, promoters such as the baculovirus polyhedrin promoter may be used; when cloning
in plant cell systems, promoters derived from the genome of plant cells (e.g., heat shock
promoters; the promoter for the small subunit of RUBISCO; the promoter for the
chlorophyll a/b binding protein) or from plant viruses (e.g., the 35S RNA promoter of
CaMV,; the coat protein promoter of TMV) may be used; when cloning in mammalian cell
systems, mammalian promoters (e.g., metallothionein promoter) or mammalian viral
promoters, (e.g., adenovirus late promoter; vaccinia virus 7.5K promoter; SV40 promoter;
bovine papilloma virus promoter; and Epstein-Barr virus promoter) may be used.

[0270] Various methods may be used to introduce the vector into host cells, for example,
transformation, transfection, infection, protoplast fusion, and electroporation. The
expression vector-containing cells are clonally propagated and individually analyzed to
determine whether they produce the appropriate polypeptides. Various selection methods,

including, for example, antibiotic resistance, may be used to identify host cells that have
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(V) (M1) OQo QN 1S RIOV:INN( N R R qg=1,
2 (MI1) (Vi) [0286] Conpounds of general fornula

w@ oBpswmorl (VII1) where Q R, R2, and RLO ar ePGEBHUS2007/081841
descri bed herein may be prepared according to general

been RAFSINRR. FefRMRatton GYRPEPESe &Ipresgi‘i’@ﬁ%t&beﬁ |c)on%§‘ fhal bk done by

are either available commercially or prepared from
severgloneams cingludingdnp oaztridslteulstp ngnsnalegicatires¢tisiiycuith anti- kinase

actions and tr t L ons to those skilled
antibfiEs e POpsd AT I V) ay be
[0278" ewr@ﬁlcfnr@m&rm Qi‘ljsﬁ) tef eﬁ%ﬂﬁécﬁhmﬁgﬂnfﬂdﬂra prddugeddidthetic
conmpounds of general formula process step (i),
mRNgh |Sahthemrmﬂ%§amb@fﬁgwntlnua@gﬂpa 1m‘@rl|oe&e¢ 1-Gpe ﬁ)ﬁt%ns
inctudife b NIRRT B RUBp O BREAT: Rl 2
efficibftlyc@dslatet mld:éllaﬁsddieﬁ,y@ﬁ’emb eldclmdmtghlanlnbt Bmittdirte miSojédtion into

A. Pure & Appli. Chem 1985, 57, 1749 and reference
frog Qaghtesii ned within; Angew. Chem Int. Ed, 2002, 41,

[027él7f0 é%%%‘?mg%@het A%Q%Eé(@ﬂﬁat&gﬂﬁg b?tﬁl%lqatél@& a%tlg‘lty':_’and/or

qui va eroa or l'ate
prote'fnq wiodifiedrdDNA nltxﬂeamﬂnscarammltr(utt):d ( Anon-timitheg matpée e%zt mpdlﬁed

cDNy 1%&/%%'5 Eﬁ%%ﬂd@ﬁp]éasgﬁg ﬁ%ﬁﬁ‘gg{%i gg_enco%%lrrﬁ%necf: fr ‘Hloe%ost cell in which
the CEN%( WHiphesyrabas bR ediiedrt aasIshRAl WAt PDNA molecules and the

di chl oronet hane adduct in a m xture of DM and water
levelniof 1806 RNA nndfot profdn we mee8Yed51808 PCT/ US2007/ 081841

[0272{; nﬁ%\]ﬁ#%?asF BF()rtr%fp élfl B?ﬁr{}és:l?so%e q ?,n e%és) E% F RISH%E’ %;fl rrfelih%'& such

as imMUneRffH@ ?’ﬁhd/%ﬁ Hgahdafhsity tedlini@ies! Eiagde-Pacific hfﬁﬂiwd:feads oe
in a sui bl e sol vent gnder heati ng or m crowa

specifio aaibadigssre Tspdite aﬁolaé@narmq:tbwgmeé%h?ﬂqdé)rﬂnéa&sleéﬂ@ﬁm dabeled
o 5 Py R, AL BRI 4 s

blottmg EIoIrstdneRl(A\/émp’@wnlge;pacnﬁ@amtdﬂdfasom conpounds of

V) by. process. step (iili),. whi C rises a
[0274:chFq>lica’(ms SxprEse %fH“WSF i & BrcpBAInnE st F%‘E PPRYPPIES Taly be
| S
recox%gésdg tr@ ?}%@Vddec‘@l E&E n! 1{? él%tg‘\feufregﬁ ggfet?%lcgun*ﬁ%%n ﬁ%cedures are?
availéle and sui@bR;, foBdse. S%thmbiﬁﬁm londsedamdé triagihs punﬁpd ﬁ@m cell lysates

equi val.ent. of heter.o dr azi
or Erg PR RGO Predhs i YRR PPNy gy ) icuphapgication of,
fractidRAtRES bf‘&rbﬁfﬁfo%i‘dpﬁ? stePs ﬁlaf%?étkﬂbﬁn% thkQret hanol and

wat er "at 100C for Several hours. Alternativel
[027]], 1In addntumard@omjvirdtnt kinalgzeh be Sq@nattfbfrgmh%weémar proteins by

ubstitute.to ca bon di,sul.

use Oiﬁﬂﬂp{nélg P € nérh fage Wlt{t}é?%}og %‘51 ort’Py rcaoznlane %eg specific
for fulll fen lﬂak’ééhﬁﬁl‘oté?ﬁ odpdlypdpkit® Gagiemy kitrdof) dalzelagfinity Bavkd

at 50C for several hours. [0289] Conpounds of general
purlﬂc@hmteahmwew)knﬁw ipéhaaremay algo be vpade on‘pounds of 15

[027@0r K‘l‘t I%a{&@lﬁ at?? y?l?rgpvagtl}&égﬁxagfbe QERGERY %{ f’l c@ly h) arpﬁ(nfolded

rocess stée nprises a
inacttvedoirh, .| flod 1ﬁ¢lu§ialbb@dlss)d>ﬁliﬁmteria1 Brdtéias mcewed:m tthfs farm may
base, a netal catal an
be solubilized using a denaturant; ye g, guangdmlum hydrochloride, and then refolded into an
active form using methods known to those skilled in the art, such as dialysis.

Cell Growth Assays
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i gand. Compounds of formula (VI) are either avail able
comercially or prepared from comercial conpounds

waigingssvoaandar d chem cal reactions and transf oPEEUS290B081841
known to those skilled in the art. The S-arylation

[0277] eaﬁtv‘aﬂgty(iﬁ@elp Ero%@fl %gs%?s &Hétkné\%n e fferariRRd ak@usteﬂﬁ 112 Qientlfylng
iterature: h, T. Lett. 2004,

O g. 6,
blcycﬁg iqub@'contpoueds @lk. "rest parhp@hmlﬁ")’@@g@_ble gﬁlnhlbg@ﬁgp g. reducmg)
al Org. Lett. 2002, 4, 3517; Cheng,
cell ggHh ERgfor BFOI’lcffrat“"Lett 2006, 8, 5613. Typi cal

[0278] O NElbricix §leC@KfW1ét? Of delRGivd Middveito r@élulfemp@blﬁé‘iﬁnasés for growth
equi val ent of ar halide or triflate (M),

and/os graliferetion. s Tl abilitysd sueipy cadk teyarawtiim the p@esescee%m g% capppgund
may B’J astséés§ci g;&o&;%@ggﬁea&%mﬁ% A aB2ht A5 HMdsPlomRfd theteby

ul va

1dentify1$1%(ﬂwll'1:¢)&iﬁ1n%dggfé®}ﬁhfrel pﬂ@})a‘@eslfhf dli%e"lteﬁth,xohmnﬁd] eDere édfﬂmbp lneeshod of
In at or severa our rnat.i.vel
this typesis tomeasyradeidgaice 4t HCIPOBHIoROE iqbsgrsw% Jrdrifigfed %fwljlgme into

the DW;%SF&%& %@ell(s' Mter&ﬁoelﬁrl%%ﬁ%nvdf%e p%@él%ﬁ@ﬁ‘idazq')e assayed by

stitution reaction i n presence o ase in
determinihg@tHedotabmktabolic activjty ofibellsomith & sonsgatompukesthat correlates with

cell nggihiev a¢§ Cdl g {r]%,agcleqq\&v% @rénf(t‘%hoil% u%%gelltgrnlt? t %ﬁ%@%{cé %{1(? gl?sence of
the t&@é&ﬁ%uﬁm Wﬁl@&lg%étﬁb&f‘zg #2Chetabol€Afdidfof Merch9\8imdhg a

hours. Alternatively, in case of an activated
detecrublemotabglic prodect( Whergdectatde otetabslic pradiortdevals are decreased in

dal dv
the pEEeRer Ui truaToPeR NG [P abishbe SoMe P EGRpoD Abicon of
cell g2oheth AT/ HESTIfB@LiOH isl lﬁ&ibﬁted | Bxém$ithyt raéthBoliahytieators include, for
pi cal conditions nFrl se 1 equivalent of activat ed

examp tetr@mhyrn saitpgng AleymorB wR(Gee raraples getiompelow)y) | and

02, SR 50 BL o B, o

is uselﬂB%@dlu?@lfiﬂﬁbhlﬂdfs oPkingen &y ahinficking bwen(s\4ukh )15 wayndkeealing. In one
. prepare rom conpounds of. formula (VI1) SsS

variagg @Bhwysayw%w e bF | dubitgs. aqoadps ﬁn(gloaay WP IIg R allowed

to folX bl 'a%iel'i‘ Ilat@ ILRL: ﬁHﬁﬁho%Sof RO A by P PRRaE Wwoufld @n the monolayer

sur't e sol'vent. Typical conditions conprise 1
is gemqated Yy erdchaficalyrspmping tb&/tﬂo)lplayeﬁheqbly fcaneng & cal-fracOBANEl.

A ereeRihdhap R Kot i sl Ris BIEAAP MBS thpe gy abggnee

of thgég dﬂg}jﬁugi'l The clog)ure bt ’6@ c@aINEll (ﬂ the resﬁlli&ce) df |tl‘19 te§? dUh%led
S ~
1ndlcates a failure of the test compound to 1nh1b1t the klnase thereby allowmg cell migration

and growth to close the channel. Conversely, the presence of the channel after adding the
test compound indicates that test compound inhibited the kinase thereby preventing cell
growth. The selection of the appropriate cells, growth conditions, and growth factors are
well within the abilities of one skilled in the art (see Examples section below).

Preparation of Protein Kinase Modulator Compounds

Exemplary Synthesis

[0280] The compounds of the disclosure are synthesized by an appropriate combination of
generally well known synthetic methods. Techniques useful in synthesizing the compounds
of the disclosure are both readily apparent and accessible to those of skill in the relevant art.

The discussion below is offered to illustrate certain of the diverse methods available for use
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O-INH2 (IV) (V) (I'll) QN, Steps ii, iii, iv, v S(Oq
Rio N (Schene 1) QYEN NN C I NI NN (V) (V)
wWao0p02808. Conpounds of general fornula (VI) wWhEr/ES1007/081841
and R10 are as described herein may be prepared
in ass%ﬁﬁ)ﬁhg 'tﬂwcohﬁ)ogﬁ&%ﬁhe Hﬁél%dr@nH%%@é'feth% didcRERRLII @St Bfended to
fornu (I') "are either avail abecorrmsrmally or
definp t@momﬁmmhoos amsactical seqeansedihdisare gbetyl intaengsing the

s an transfor nown
compPRi dhs pleSeE olspliuRn Tus FORBHETRE LR R (IBANE e bl ORE by
the pfRYdREs ﬁfd&@@ﬁl@(ﬁleﬁ dRBlocepakhHEarbled suctivih Below) adryell aSby
reacting with acetone oxinme in a suitable sol vent at

knowngypaniasymthesisdediniies-r om r oom tenperature to 200 T.

Protic?nn% gpounds of formula (I11) may be prepared from
otnds” of formula (I1) by reacting with

[028 HenThacdmzdudds bftha psasemtahﬂomsaml m&{)nbe sinthesizpé nsihg oee or more

rangi ng fromroom 00 T. WD .
proteoagRio BRIy Setestchep ep %Vilﬂt%ﬁpgf&ﬁ {EpProtecting
grou %f%ﬂg % c(hL:MlcaFﬁ))blé?l%s ﬁfagﬁﬁfzﬁ Gorhé Qﬂélp&g&%r}g&eﬁés $1f dBRdund

(Il y treatnent wth a strong acid in a suitable

and psmtemtsntchamowtms}fmmpamelpaan@1mgleﬁn®ﬂrmao@<i)n5tlmﬁbé1€alf@t¢@tlve

tp 200 T, .[02951 d
rou Rabiap et forrbble DR ogies rthORan Soivat T trede, erdl,
Prote\ehwG?O@B lerOk%!ﬁKd %ﬂ%ﬂﬁnsrd eﬂummaﬁllmlsfor@r(lmwn h@abe

in a suitable sol vent at tenperature ra from
advamtegemus enl;mc different protegding Broypy 206amicdorigsh ¢ dmﬂgac%f (dgéqﬁ@rthl

BPETRANT
undeﬁ!b@all%}‘lii té rea@&ﬁé@ﬁlti\&ﬁ; N6k QiffekntHe Ry aB oﬁ'iﬁh pRﬁBctlng

S NQ:CNNNN'\ Y RL XR X Y=
groum;R'LF Or RKM egpqgtecmle( grpupy gan bepomovadbly acid, b,qpel aNi hydrogenoly51s.

Groups such as trityl, dimethoxytrityl, acetal and t-butyldimethylsilyl are acid labile and
may be used to protect carboxy and hydroxy reactive moieties in the presence of amino
groups protected with Cbz groups, which are removable by hydrogenolysis, and Fmoc
groups, which are base labile. Carboxylic acid and hydroxy reactive moieties may be
blocked with base labile groups such as, without limitation, methyl, ethyl, and acetyl in the
presence of amines blocked with acid labile groups such as t-butyl carbamate or with
carbamates that are both acid and base stable but hydrolytically removable.

[0282] Carboxylic acid and hydroxy reactive moieties may also be blocked with
hydrolytically removable protective groups such as the benzyl group, while amine groups
capable of hydrogen bonding with acids may be blocked with base labile groups such as
Fmoc. Carboxylic acid reactive moieties may be blocked with oxidatively-removable
protective groups such as 2,4-dimethoxybenzyl, while co-existing amino groups may be
blocked with fluoride labile silyl carbamates.

[0283] Allyl blocking groups are useful in the presence of acid- and base- protecting
groups since the former are stable and can be subsequently removed by metal or pi-acid
catalysts. For example, an allyl-blocked carboxylic acid can be deprotected with a
palladium(0)-catalyzed reaction in the presence of acid labile t-butyl carbamate or base-

labile acetate amine protecting groups. Yet another form of protecting group is a resin to
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S\ ~~S\ QN NN~NYRzaM(II) Q\ XxNR28 X
Y=Br, | X=CR2, NX=CR2, N (Il) (I1V) R28 (iv)
WQ@20080888 Z (VI) S z=Cl, Br, I, OIf Q ~N/ N - (PCT/USND7/081841

Rl \X1T NNX=CR2, N (\/) [ 0297] Conpounds of
whiclt) @ B8 pburldriiteAnddidld M de@ittbdheR® AsReng &328e ?é%fﬂugzﬁatta@h&i to

as described herein nmay be prepared accordln
the regian Bebfunctéonal eeonp St lepkedzind cannss uerds Qifceﬁdﬁmg rony the rgsin,
the 635 Fa A ISH iEXAEARIE Ggmer L al Ly or prepared from
s using 15 standard chemi cal
[0284] eatyplmeloakﬂlgtdr@ﬁ&é@rnrgagm SndlidMorteRablse skill ed
inthe art. 76 V\D 2008/ 051808 PCT/ US2007/ 081841
[ 0298 Conpounds %)f formula Hl) y be prepared from
Blon‘poﬁhds of % f or el aC(| proce%g sice ).
H, cAhich~sonpr | a haI ogon eact i onvjaf pr&se%pje) of HyC™
a &l ogen source, such brom ne, i odine, N-Zoroajm or
g,plosucm nigy de, or tetrab ghy! anmoni um tripromide, o
in sui tabl e sol vent at tenperatures varying from
-20C to 200C. Typical 5 conditions conprise |
equi val ent $136{ ¢@mpound (1) ar]glg2 1-5 equi val ents of
‘ em ne i Lacial acetic acigf at 100C flor sev I
(HsC) ours. (t'n%?? Comr?'pounds(abﬁ)gt:or w\ha/(ﬁ@)nulg\ be %ﬁ T
prepared fraom conmpounds of general formula (I1) and
t-pgpounds  of %Jé\ﬁ%r al formula (11k),y process step Boc
(11), which conprises a catalytic C-C bond coupling
react| on between a hal ogenated species and a netallic
species. An array 10 of catalytic C C bond cotgpling
reactidhs is available to those skilled in t t,

SUCK Suzuki - M yaura condi®i ons (M=bor 6laC~M yaur a,

N zuki, ACsEBR0—ReV. 19%% 95, 22 Stille

Sugitions (Metin; Still &sC Jandorlg. lichgimy 1990,
H3CQ55 3019), or Negishi conditions (MZi'nc, Am num

Negi shi, E. Chem Rev. 1996, 96, 365). Typical Suzuki -
M yeMBa conditi &itd conpri seacétybqui val ent Fofoc(1), 1-1.5
equi valent of (I11), 1-10 nol % of a 15 palladi um

catal yst, such as Pd(dppf)Cl2, Pd(PPh3)2Cl12, or
Pd(Ph3) 4, and an excessEfoMBEES such as an aqueous

[028§ SLﬁﬁéé?lQ%%gs%%%ﬂ%g%&%% stie&él{w? gétztﬁ élmlt t e Id\lls% osure.

The a?é:tfb"ﬁtdf\éﬁlb\ﬁguﬁ SAHPbte &}t B?srcfo@@'e?s &ssas@ ﬁQH@fcﬁl%%ng
ere conpounds of genera ornmul a ergo a

exampies aThbsl dfgedinaycshdhigehe aaeill onderstand that the chemical reactions and

synthesis methods provided may be modified to prepare many of the other compounds of

the present disclosure. Where compounds of the present disclosure have not been

exemplified, those of ordinary skill in the art will recognize that these compounds may be

prepared by modifying synthesis methods presented herein, and by using synthesis methods

known in the art.
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(process step iii) to provide conmpounds of general
formula (V). Such step includes, for 20 exanple,
waeegeessial treatment with a strong base, suchPEEUS2007/081841
nbutyl lithium tertbutyl lithium or lithium
Gencthl BREHig¥A ! am de, and the desired netal (Li, W et al.
J. Org. Chem 2002, 67, 5394), or a direct treatnent
Schepgetlh a netal | ated species (Myaura, N. et al. J. Og.
Chemgy 1995, v60,N.7508; Knochel , P. et al g Angew.

Chegt, Int. Edf 2003, 42, wquen@w
catglyytic c i eactign (process_step4 it h
corr%lc-)lunds o&y‘ge gral for rrﬁl‘aé"(éﬂ')?rég 25Hdes ilﬁed
abgge, | eads to tomppunds of fornula (IV). 3’{7 ¥
2008/ 051808 PCT/ US2007/ 081841 Ceneral Method D Schene
4 SHRSH QI NNN+ R RNNNN NHRLNR RLN R SH
, I, OIf R2 (1Q_LNL R' SHR' S R oQRN /<
piv, Scheme 1 R'[NNNNN Ri1i\ NRL N R
Nyt ) [ 0300 ®npeu NHIgnerat—forful &' )N
R2, X, and R10 age as described 5 hereigz may
be prepared according to general reaction Schene 4.
Conp@idnds of fornula (1) @)e prepared accordi ng &b
General Method A, steps ii and iii. Con‘poundss_ol{10
f or n&l a PH) may be, prepar ed from cogpoynds jof
al—fornmul a (Iﬁ%y procéss step (I /\/\Nl/én
congrikesNa nticl eophi | 7C Substithti on, QN i N
piesgncdl of an excess Z)#Caﬁf,m@rﬂéagerﬁ, ynder neat
condrtions or in &suizabl e sol vent at t Bfiper at ur es
varying from0C to 20¢.H10 Typi cal condb;”' ons
comp™ se 1 equival ent of conpound (1) an g 20
equi val ents of amne reagent in water at reflux
t enper at s+eR'Por several hours. ExaPe—R'’Preparation

(83 di ates v I nt er nedi 3ty N\
6- Br offo- B ni tro—gi-notPne Bl.NN 15 [0301] A
8 O of 6-bromoquinol i (20 Y, 9.61 nml) in

con trated sulfuric acid (1®2nl) was gooled to OC
Sodiumnitrite (27 ng, 0.384 mml)) was added, foll owed
by (V) (vii

[0286] Compounds of general formula (VII) and (VIII) where Q, R', R? and R'’ are as
described herein may be prepared according to general reaction Scheme 1. Compounds of
formula (I) and (II) are either available commercially or prepared from commercial
compounds using standard chemical reactions and transformations known to those skilled in
the art. Compounds of formula (III) may be prepared from compounds of general formula
(I) and compounds of general formula (II) by process step (i), which comprises a Suzuki
coupling reaction in a suitable solvent, in the presence of a base and a palladium catalyst.
The Suzuki coupling reaction can be carried out as described in the literature: Suzuki, A.
Pure & Appli. Chem. 1985, 57, 1749 and reference contained within; Angew. Chem. Int. Ed,
2002, 41, 4176-4211. Typical conditions comprise heating 1-1.5 equivalent of heteroaryl
halide or triflate (II), 1 equivalent of boronic acid (I) (or the boronate ester equivalent), 3
equivalents of cesium carbonate, 0.04 equivalents of dichloro[1,1°-
bis(diphenylphosphino)ferrocene]palladium(Il) dichloromethane adduct in a mixture of

DMF and water at 80°C overnight.
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dropwi se addition of concentrated nitric acid (0.8

m.). The reaction mxture was stirred at OC for 45
WOorzees/ostsesr at room tenperature for | h, before POUDEING7/081841

onto ice, resulting into a yellow precipitate. The

[0287]1 XCom@owyass of€sthiudd (1¥5 ehaly DePrtpared frdm 26FPOURIROS formula (I1I) by
hydr oxi de. The 20 precipitate was filtered, washed

proceg S1D idk Bhichrr@mprisesh substitabopraastian with hpdraging inyg suitable

solvefif QIFO%?H %lng%h%%%@?@g ngfc %&dﬁ@?&ﬂﬁgg 1%8é1%§1f‘ht of

aryl H-dllde 81D and d0 edidyalefks bT hydtazidddn etBardbat(80IC fdrlskyeraMwurs.

[OZSéaég}ggggyyd,s@g %qmgp aT\%}?rg@Q%%vggg%g;{frgalg)%pounds of formula (IV) by
procegg E&g gg)évli {:199519 r‘?éé Qggél%gtlggreagtl%&zgﬁ Q%r]aof‘?ﬁhl’ﬂd@ €2 fitable

Lor 0 erric
solvestiinfth¢ pregénc® 51 base, fs &Scribed|in IhegitynammlPo(ttS K4 gt aléL Org. Chem.

(0.93, .1 mmol), .
1969 5hdBh DIBEA S PP ( £8 I Oheterpat Berazine (1V), 2
equnﬂ%’iﬁs' of- cat‘goh%l'isu‘lﬁ& 51'1([ FEq/MVé]%tQif%ofa@ﬁ%'}@Hroxﬁ&qn a mixture of
m xture was boi | trobenzene "was then

ethaneb@pbwetﬁed 1i0g° Qﬁwoveralﬁwuesq adloustivelpl it --ipoagbonyldiimidazole

can WG g Shp At G PR B o onfPEniatilny T atent o

heterati ﬁydeakulia/(wb ashe@hmémtomrlamlhuca(r&bﬂyldmnggiole in DMF at 50°C
petrol eum et hyl acetate= 8/1) to give 1.44 g of
for seyersd Bowys.7- f | uor o- qui nol i ne as white crystals (42.5%

[028%' egg%Ro%o@%gx%%tﬁﬁ@na @H?rg@%?%r&ﬁédl{%}ﬂ cGbARlds 3¢

formdla iV p amd &nﬁpmmds)aﬁgdniemh fdrid ©/1) bR ﬁrdifm‘sl s)ep (&Q @hizh comprises a
ferrous sulfate 20 of glycerol, of
S-arylftion GRRsHPB Hba St ?Yﬁnt a1 theghesente %ﬁael&sglﬂ mefp| qatalystepnd a

ligan@8 oRBREAM ofgﬁ%LL%I(Yfggliee&thteggvafﬂ'aﬁlétco%h%%l s @@g&b@ﬁom

the ni xture was Ive hours Nltro ne 15
commﬂmaf emnpcenidbymdg standdrdwlnenmcalrremumndﬁlnmsﬁqmmbom known to

ti.on was ed wth I ac t d
those3RIEaR et T Svlion seasied eaube sarmed os s Btine
hteraﬁﬂe fIhﬁﬁS'Ir &1 ©PRL DG 200Y, 6, 4587, lseﬁolﬁ&l U. Qze&mb%%mron 2001, 57,

ether/ethyl ac8tate= 13/1) to give a m xture of

306958mhymbd Bkl ajof Org. c{wﬂnb@(ﬁmé 3d; Cheng, C.-H. et al Org. Lett. 2006, 8,

uor o- gui a ol i.d
5613g 43Rl P A R oF TS b gl Pl pice o
trifla@t(ivey, 2 eabﬁa&aistafldngmlaﬂgh@met 0.05@guivhRARTat ure and
20 filtered to collect 6-bronp-7-fluoro-quinoline. To

tris(dieazylidenpageionqids Palipddem H@L pare@-hgavivalenef 4.3-he
[

SEALADE L BESBLBLALT: YERuD:| 8 150 v
hoursL G\l'@btaﬂlvéiyﬁmma@emf dn- afctmated) alq'lu bnlodtemeryahalmm (Né) @tﬂclesk step (iv)

(DVBO- d 300MHz g
can pp;Bcee(éw@ a(rffﬂclefmbr ic Sl?b%ltl{ta)n rgaqq))n llprPS?nﬁF o’i ase in a sultable
solvehﬂ HSpIBHL RRichs cgmﬁ'ﬁ%"?ecﬁm‘/ﬁ?&mék 8l (V9! 1. D@qRValeddtdBvated
aryl or heteroaryl halide (VI), and 1.2 equivalent of potassium hydroxide in ethanol at 70°C
for several hours. Alternatively, in case of an activated heteroaryl ring (VI, Z=H), such as
indole or azaindole rings, process step (iv) can proceed via an oxidative reaction in the
presence of an activator such as bromine or iodine in a suitable solvent. Typical conditions
comprise 1 equivalent of activated heteroaryl ring (VI), 1.5 equivalent of thiol (V), and 2

equivalents of iodine in DMF at room temperature for several hours.
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[0304] A m xture of 4-brono-3-nethylaniline (20 g,
107.5 mmol ), ferric sulfate (6.6 g, 43.4 mol),
w@kopses8h8 (40.8 g, 440 mmol ), nitrobenzene (8.RQI/YS2006B081841
mol ), and concentrated 79 WD 2008/ 051808
[0290FCTCbinpOhds OB g&tbial forahflal(VIET)agdytbe( pdpditd framscohgaigdt of
ently. After the first vigorous reaction, the m xture
form‘aaéVH% BY Pergessa¥erdi)-arfuch srampriseapop3idatirn sien With g8 okiizing
agentes)ﬁa?%sm@g %o&eﬁﬁﬁ{%@ Ilgl?itacb?é Qléﬁ'f' al%ggﬁqoﬁs com rlsel
turated aqueous solation o sodl Bt Carbonat e Unt
equivaldaeBcontgoand (ViH),ded equivalentsvaSmOPBiAemdoMded reoth |tem:peea1ure for
i th di chl oromet hane. The conbi ned organic | ayers were
severghOUES 5 over Na2SO4, filtered and concentrated in
GeneYfCMRthol® solid was purified by flash colum
chromat ography to give a yellow solid, which was
Schemgr2t her washed with petrol eumether to gi ve 7.5 g of
6- br ono- 7- et hyI qui noline (31%yielgd): 'H NMR

(CDA 3): 2.60.(s, 7 36 6 (s, I . OH
0.8,Ho (m 2R 89 ( f&temmgu\awe*@ \N’
- Br ono- -fI uor o- benz | ayol e Br St ep 1 |
Br ond- 5- T T uor o2benzotdi azol - 2- yl am ne [ 05] To
solution of 4-brono-3-fluoro-aniline (3.68 g, 19.37 (1)

(ol ) in glacial AcOH (040 nl) was added ammoni umO™ "NH,
t hi ocyanate (2.95 g, 38 74 mmol ). When the reaction
mx@tﬂre was al nost ﬁ , it was placed irbla ﬁol d
wal er bat h apd a sol'Oyf omHof bropoog (3.1 1T97g,N19. 37
Nmml) in_glaci s AcCH 1JkrrL) was adged dro éyb\over
10 mn period. The rbacPion nixture was stNrré&d at
tenperature for 1, then it was conceng\y)at ed in
The residue was ‘partitioned between
(mgueous KOH and ethyl acetate. The aqueous |ayer was
further extract ed vvith et hyl acetate, and the conbi ned
organic | adsor bed mjogHR'ta gel .

Q D'erl cat i%léé H" ash cbrornalt o(mag'ljy on silica gel
usilhg a gr |ent OLZO \Ifoo/d‘let\ acet at e/ hexane
aNf or@ed 2. 73 g of \)\

-brono- 5-f | uor o- benzot hi azol 2 ylam ne as a |ight
Iowsolld(57%y|eld) "(M)NMR (DVBO-d6) 6 7.29 (d,
778(broads 7.99 (d, 1 H; M (nmlz) 247,

[029][%% 8f %Set&l% % u&e% (\pll;nv)vheref(b ua%rdqllb g{éza%tdlggc?&)%h erein may

be pr@pal%d)zméoﬁhﬁé téQefecraPREGIIN Stheme 2: Yoaiporads &f féemgla (lar®&ither
in 25 DMF (60 nL) was added tert-butylnitrite

avallqbie sfsnmerc@ty erepsd) (refh spmimsEcialmempornds Ysyig stapdard shemical
r concentrated in
reactl\ggg‘ ar?c{ 1!r sgoq?nghol?jsglgiof\&lsto%sle:sgegd Hﬁ th]% aqueous KCH f or
[02921]0 ﬁbmpoﬂir{de f ériyila (aDemfytl& presarediftenh cntpotihds ofi fetrowle (1) by
was . stirred overnig The insolubles were filtered,
react{ig SHBTACHIONS NI A SR blgsplypntat dnypegaturefangipg fgm oy
separated, and the organic |ayer was
tempéﬂa{]ﬁég)tzv%m)ox?brl ne and d| rectly 30 adsorbed on silica
[0293je| Cotporfds o foromibhI1l) g e cpmp@mitfogn apinpowyls of lfcrrmla 1) by
sin r.adi ent acet at.e/ hexan
reactiigpuiinstiioar s e sidhls s artel ompdR FoRkire ERA0E .
tempbrafft t38H0W@. 2008/ 051808 PCT/ US2007/ 081841

Q
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yellow solid (52%yield): 'H NW (DVSO-d6) 6 8.13 (d,
1H), 8.63 (d, 1H), 9.50 (s, 1H); M (mz) 232, 234
WO RoBIo31808 nt er nedi ate 6: 6- Bronp- 5- net hyl - benzPCTUs2007/681841
and 6-Bronp-7-net hyl - benzothiazole CH3 Br S Br S/ |
[029@> SoigbulsNf ¥reRulal(IV) may be prepared from compounds of formula (III) by
Br ono- 5- et hyl - benzot hi azol - 2-yl am ne and
treatrgergigihon strangtakid in agaiiztie Boliomslat Empeeatirg saelDizpmTeon
4-brono-3-nethyl -aniline (9.68 g, 52.02
temp?r%%#%°ﬁr?@&am al AcOH (150 nL) was added ammoni um
[0295]hi Qompoaids of Tortiilg(V)ikdy Belprepared froMh@mpduads effotrmala (IV) by
10 mi xture was alnost clear, it was placed in a cold
reactiggpvath Heh!arinalign 28w thch 8m POICLoedik Indiepiordn a spitablesolyent at
temp@Rkd renirldl Rfth Bborf Glkbetufled 2pRScadded dropwi se. The
reactio xture was " stirre roomtenperature for
[0294]. 56ompbendsed gbtdraldopnda (Y1) tnadyebenaspdred fremesbngrodnds of formula
washed wi cOH. .The, of f ca s taken up in
V) By ot s aies I Ceberpi Mot b s Riebne | NaoH
GenelREMefifod €1 ng solid was filtered, washed wth water
and dried in vacuo to give 4.83 g 15 of 4:1 m xture of
Schefel¥ ono- 7- et hyl - benzot hi azol - 2-yl ani ne and
6- br ono- 5- hyI benzot hi azol - 2-yl am ne respect |231el y
(38%y|eld)é (rﬂz) 243, 245 [I\/H-H+]+ 6- Brorm
t

nmet hyl - ben yl am ne: 'H NMR (DI\/BO d6)
és, 3H) ,S \10/(d\ 1H) Y230 (d, 1H)
~R=Rr ono- t hyl - benzot hi azol -

AN H N
(%%\g)u 6 2.35 (s, 3H—731®ts, 1 )\5\/N(broad Y
R N7.88 (s, 1H). 20 Step 2: Y=Br |
6- LQIRR- - met hyl - benzot hi azol e and
6- Br ono- 7- et hyl - benzot hi azol e [ 0308] 'F(o a sor\i ution of
4: 1(lhi xture of 6-brono-7-net hyl - benzot hi@rol - 2-yl ani ne
and 6- brogm-5- met hyl - benzot hi azol - 2-yl ani ne R2¥

respectivelly (4.5 g, 18.6 nmol) in DVF (100 ni) -\=
added ter nitrite (2.65 nL, 22.3 muol) %
The re m xt ure 28_iit jofiy ed at p0Gfo

Q Af vva% il éCN ’dﬁ was

N-R\ Was ¢ nt r at in vaco
tﬂf\\l ;Nned 25 befween 1 N aqueous potl iﬁﬂ ar bonate
etMyl acetagtg, The aqUeous | ayer Fnas® extracted
vvkt_ergzt Ryl acet ate (3x), and the conbi r)@zelCBFth c

| ayers were adsorbed on silica gel. Pur) \;l cation by
f1 &8 chromat ography on silica gel using 3 gr adi ent of

0-50% et hyl cet at e/ hexane af.forded ‘? g of 5:1
m xt ure of - byono- 7- et hyl - enzothlé

br ono- 5- et hyl - benzot hi azol ;mectl el 5 (_go%%yl el d):
M5 (m z) 228, 230 [ MkH+] S Z=Cl, Br, |, OTf

Br ono- 7- met hyl - hN oI e: VR (DMSO-d6) 6 2.63
(s, 3H, 7.75 (d iﬁ 7. R7 (d 8M WD 2008/ 051808
PCT/ US2007/ 08184121 9. 42 (s, 1H).

6- Br onp- 5- net hyI ;rg %Hal zole: "H NWVR (DMSO-d6) 8
2.63 (s, 3H, 1H), 8.48 (s, 1H), 9.37 (s,
1H). Intermedlate 7:

[029'ﬁ_ B&ompounc{smof g&er&]%uﬁl% ?f\/r?w &5 ?RI, R?, R?® and R*® are as described
herein may be prepared according to general reaction Scheme 3. Compounds of formula
(IIT) are either available commercially or prepared from commercial compounds using

standard chemical reactions and transformations known to those skilled in the art.
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CH3 Br > N 5 Step 1: 2,4-D brono-1-nitro-benzene
[0309] To an ice-cold solution of 1,3-dibronobenzene

W@ 1@8951842. 4 nmol ) in concentrated sul furic aRCHUSRD0V081841
m.) was added ammoniumnitrate (3.39 g, 42.4 mol)

[029?0@6@&&&1@ of fdifuld @D Ghdyte prepdret Romasnipolnidsast gaher@ldormula
or 15 mn, then it was poured onto an ice-water

(I) byrairgeass siep hevhigh eomerises rthalogengiionagactige ispreggnep of a halogen
h
sourcg\;e :Eleil \%}%S@dg%n$% ) grroahn A q@dors] &mnﬂﬁ@d %g%{e}g%gm}ﬁ%{&uum

en a sa ura
tribrositie) tih @Buitdblsaivanint toinparahnesataeyin fom R0PE@ tb 2UBE. Typical
sodi um sul f at e, f| | tered, and concentrated in X)acuo

condifigms souaprisgd canielants of sompandyfly and, by AR vakeptsiof Peqming jny

g of 2, 4-di brono- I
glacuﬁ b&% dézgﬂnéz(tgg)gqgg&gg{flée@ ho%\}]vggol id (64%yield): 'H NWR

[0299(] C[K':d)rﬁ))o@di of Bor(mhﬂa, (IY) hmy be prated, from Ieb»mpaur@is 0( gganela-ll)formula

(D agbatpeunge af SRFT o (3) BY BGFRiAT Oy et e @ catalyti
C-C béndecdplifg ﬂéicﬂ'ﬂ'ﬁ)ﬂ)e)twbéh @Bﬂ@é&late(i@ emé’ﬁ'—ehd%ﬁetaﬂl@%ﬁe@esdrﬁ%array

aqueous sol ution of nethylam ne (50 nlL). The reaction
of catalytic (i€ benst coypling rdctinns goayailabla t@t@@@ﬁklﬂ@h@éhe frsugh as

sunuyiirs GPg s P Poiane S RS SRR 20eh Rend 9834 %

2457), StiVia coidition mlsaﬁegIWfJ(@rgbmam 2990, 55 3019) or Neglshl
émtro phen msth “anmine as an orange solid (76%

condi 1pg$ =Zing, 83 1slg B. Ghem. Rev. B3P, 96 .3p9). 'l}jl@lcah_ﬁ)lzukl-

Mlyatlf‘a %j‘l&%}g&&%%%e%@%al f g§ éOI g éul(lglré&f& ¥, L) moldB of 2

palladio®i daydlyst,Huble ag Bd (dppaZh) Bd(PDB;DZ‘(IIZ,'Em Pd(l%lu)apzmdsarmaeﬁs of base
I Lt S T N,
dlmeﬁllalx%thgl% dri L alog%rbel %gé%aﬁva&) the ¢O\ElIngFatth@B i ¥d H:"v@rsed

was® stirred en I't was concentrated
wheré nompawds of gertenad formwilal (IE) wilergadiatat- balageneexchar@epeaction

trimeth ort hof ormat e 625 ) an
(procgin S ) raveiile eampe ey eporgel Tt (5 Sk iep Bfges, for
exampR2&&ueRtidTirehidict Wah aSstrohg Bgsea§uohja@ Gbht9T lithlm, tEﬂ‘ﬁlﬁﬂyll lithium,
was concentrated in vacud and the residue wa

or lltmdgndltsegro(pnlamlqiq,@ad§@|d651mﬁ(m¢t‘|ab@ﬂ; Wn eby/. 4. |Q(ghChem 2002, 67,

s394 RO B 8 R 957, O e

1995b6(93'7§08 -Kiedchyl, Pl ddpemg@wrrcﬂaﬁ ole. Bs 208X 4@@23nglﬁ)sequentc -C
solid (44%yield): 'HNVR (DVMBO 82 WD 2008/ 051808

catalpgrqqgghgglpagtg;;g@loce%gtergwg wath C()glpogpﬂs of-gegga]( gnulfm)V}), as

N e

Tri fI uor onet hanesul fonic acid
3- et hyl - 3H benzoi m dazol -5-yl ester CH3 F3C, OCN
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02 N~ 5 Step 1: 3-Methyl am no-4-nitro-phenol [0312]
To a pressure vessel was added 3-fluoro-4-nitro-phenol
w@ 2008/0518081. 82 mmol ) and a 40% aqueous sol ut i BEIT/U§2007/081841
met hyl am ne (10 nlL). The reaction mxture was stirred
Genéthl SRthod Dr 5h, then it was cooled to room
tenperature, poured on water, and acidified to pH 1
Schegyet 1 N aqueous HCI. The resulting precipitate was
filtered, wa |?ed with water, and dried inRgO vacu% to
gived- 3¢ 9 /f 3-rreth%l am no- 4-ni tro- phengl aﬁ an

or ange st 98% yi e 1H NMR ( DVSORYG) (d,
3H), ) 1F|) 6N|i7 tc—3H-—7»86 (d 25
(g, 'i . 8 (broad s, la=H), BrMSOfM z) 157 H]'

hyl -

1
Step 2 R.f et yl - 3H benzoi ni dazol - 5- ol [0313]
suspensj 1PN of 3-net hyl am no-4-nitro-phenol (3((DD rTg
1.786 mml) in formc 15 acid (4 nL) was added iron
powder (RO g, 1¢,,86 mml) The reacti (g mxtuge_pwas

stlrreda,t ;;100 over it vva/ch KRl ed/to room
iIutgoiéig tﬁ hanof{ Tie Nyl ubl es

t enper Bt ur

were fil washed with rrethanol iNtrate
was concentrated in vacuo and adsor becpi ilica gel.
Purification by flash chromatography on si I | ca gel
using a gr qm)l ent of 0-15% met hanol / di chl 8omet hane

af f or ded 249 of = 3- rretgﬁ - 3H 20, beznzm m dgzol - 5-ol
[030]s Gompgprdsipf mﬁr%lofpmule Bowheed B)-:R*1 K akR (Bt desgrilisd

herel né;y lfe?a e&%’fg(d acc cﬁ?g t(:%%ge 1?%%1 Qr %3&9’4 J(i\()/é‘)po d Qfllﬁg'nula O

are pfephidf-accdstlimp tQ Geferaf Mathod g tstean dsant fiid. r(mmmunds of formula I1)
met hyl. - 3H benzoi zol -5-yl este 0314] Tq a,.
may Be BRBL SRMLforsaEtn g Soera i i BoSes alep D ahich
comptisELPni I philldsubdrutlbiFreh@idilh p‘r&eﬁcerﬂf%h%‘ﬁ@éég of %ﬁﬁl reagent,
was added "pot assi um carbonate (417 ng, 3.02 mml) an
undei\nq@h emdmchnssa(r um ) Slhlt&bi@memaaiesmpcr@mrm \die))lng froaB0°g;, to 200°C.
crovave vesse

Typicl Sl comprSe iR st GRbgung 4 Bad SERGGu R fents gf gmine

reageh€RCWAtONat T At Hetpeisie Wsrev&hmﬁﬁis bet ween wat er and
et hyl acetate. The aqueous | ayer was extracted with

ined organic |ayers were

Exalﬁéiﬂ)i ge%%%ﬁégl(@glgte}é@?d&&gl fication by flash 30
Interai¢dinge 10 g+ Byphyo-Smitolquisolgr! using a gradi ent of 0-40%

et hyl acet at e/ hexane affordﬁg 235 ny of

trifluoronethanesul fonic ac|?

3- et hyl - 3H benzoi m daZ¥

83 WD 2008/ 051808 PCT/ USZ ; 41 (51%yield):

"HNVR (DVBO-d6) 6 3. 88 (s SH'N"7.28 (dd, 1H), 7.80

d, \1H).. 7. d, 1H) .

(030 pbhiofiol rkafinagibine 2y 57 gRER AN et el Sy aid

(10 nf=)Rds Bobotediib D8 | Stdbm Imtﬁﬁet(gv mg; 8G8PInBnold Fvas EddedNfdllowed by
Step 1. 7-Methyl-quinolin-6-ol [0315] A vial was

dropyyise Qé@tlml pﬁcqﬂcpmtg@@hmgmac&@& &ad)whereaction mixture was stirred at
0°C fgr Qg MR tﬁerpﬁ I(?grh t%f)é}%ﬂ‘ent%r 1h, before pouring onto ice, resulting into a

yellow precipitate. The mixture was neutralized to pH 7 with ammonium hydroxide. The

aster as a brown oil

precipitate was filtered, washed with water and dried in vacuo to yield 2.26 g of 6-bromo-5-
nitro-quinoline as a light green solid (93% yield): ): 'H NMR (CDCl5) & 7.62 (dd, 1H), 7.94
(d, 1H), 8.07 (d, 1H), 8.17 (d; 1H), 9.06 (dd, 1H); MS (m/z) 253, 255 [M+H']".
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(2.0 g, 9 mol), grounded KOH (2.02 g, 36 nmol),
tris(di benzylideneacetone)di pal |l adium{(O (165 ng, 0.18
woreBps18ed X- Phos (Strem | igand, 343 ng, 0. 72CTH810)7/081841

Water (6 nmL) and 1, 4-di oxane (6 nL) were added, and
Interhlkﬂu{t@QCBJB}BMmubP&ﬁﬁlﬂMSeStl rred at 100C for 2h.

After cooling to roomterrperature the reaction

m xture was acidified pRk5~w th 1 N aqueous HC

and extracted with ethyl ate (2x). The conbi ned

organic layers were adsérbed oN silica gel.

urjfi.cati o chr qnat I
030777 b iSRHE 8 Mo Mo RGBHIR D LY puf) Tl 05 &
6.25 mbdoly, gBderbl Bl6@g A1 rﬁmmét ﬂ%beﬂﬁh@(ﬂ 931111@ o/l mBob, zhidg ht

yellow solid (95%yield): 1H N d6) 6 2.34 (s,
concqlﬂjated-pulfgnqg:lé £. 6]1mpi)was heagod g@mly ﬁqu; theﬁratgzlg(gouslrepﬁtlon the

¥ i g e o
solutlanlvﬂis ‘Aeidifiddywitlgglacial aceti6 agill, esltaadark Bﬁ)i\ﬁﬂpr&'mpaate separated,
BT R T T LTI I L Y
acetaRIEPSD WieCRup g BAEDrdrho2 7ﬂ&ro%§1@%n@§?¢vk1t@&‘§sﬁ¥s Rh@ BY] vield).

20 bi's(trifl uoronet hanesul foni'm de)

m cr ve vessel  as capped and heat ed in
I“terg{%'%fzdmgjg reau ®for 20 nin. The reaction
m xture was part|t| oned between water and et hyl

acetate. The aqueous Iayer fvas extracted with et hyl
acetate and the conbi néihporganig, | ayers were adsor bed
on silica gel. Purificati y fJash chromat ography
on silica gel using a gradirén NGf 0- 30% et hyl

acet at e/ hexane afforded 1.48 25 g of

[0303)" | Al HQEREBE M%ﬁ&hfmwr&anﬁﬁie%@o geijEthm@} I ka/sﬂ fe@roxlls sulfate
ester as a clear oil (93%yield):

200 g20ﬂ'g3yc(esql HHy of Fit®berzgus ardd) Q0 18] g_@co@gentxppgd suﬁumg aqlg was heated

sentlf g3 Pt Sl S48 b sl et B BB Nigtgnzene

was rébf&d bydibtiNdtioRSh @hcuoNTBX ouf&ﬁﬂﬁ;rﬂwa%ﬂﬁb&mtﬁ@éé@l acetic
2008/ 051808 PCT/ US2007/ 081841 [031; f]eﬁTo a sol ution of

acid andj darl broowrenrecipiéaie senarAted, adiieh wes pisificd by fash kromatqepenthy
el IRV T 07 AR AR o 5B

quindiink lahé 6-BrewhoShfludrbefuirdlineasa eihitaseldd (lﬂOt d) 68%). The mixture was

di chl or onet hane and washed with a turat edam%ueous
heated ¢ taflugrin petrelsem theni therebiign avas se9l o 1?1@06}(5 fatyrg gpd

ﬁlter Q6 Hﬁn7 Pusiol dﬂlﬁﬁolﬁl%l To B filfrheatdsQRdly H@l/?rﬁalfhanol and

romat ogr aphy on silica gel using a gradient of
the réaﬁhﬁhg whlteqtmlbnmwaaﬁbél’aéxﬁwlatd wtidevhs basfiad cotlected by

e TS DR ST S RSA: o K Tl o
ds, 3(%’0(:11\11{9}? 5(9?@'%1 le,s.i (c911H(),d@!o (IIIIHng 7% @511&1,7.1 (rh) 18- 40

’

| d
I“te'??‘(@;tg}sulga%roﬁ“%mtl?ghﬁh%?ﬁ?f’gﬁ?fanyI) 6- (1- met hyl - 1H pyr

azol -4-yl)- 10 [1, 2, 4]tln\j©i[/4j?> b] pyri dazi ne
~
H,C N

[0304] A mixture of 4-bromo-3-methylaniline (20 g, 107.5 mmol), ferric sulfate (6.6 g,
43.4 mmol), glycerol (40.8 g, 440 mmol), nitrobenzene (8.12 g, 66 mmol), and concentrated
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\NNO2 M JF iNNd NN [0318] A solution of
trifluoro-nmethanesul fonic acid 3-fluoro-4-nitro-phenyl

w@2108/051808 51 g, 4.74 mmol ), diisopropyl et hyl aP@TrES1007/681841
m., 8.62 nmol) in DVF (14 nl) under nitrogen was

sulfufle gaaﬁwn@)/ww{dd@nﬂﬁ Aftdriiegfnt ¥igbrol® rédicfion, the mixture was
. Tris(dibenzylideneacetone) dipalladium 15 (99 ,
boileg for qaﬁdﬁhen Stapenged e xnpeve)the pcesamitrphenzene Jhe gglutlon was

adde? a %%g%%e%rsgluﬁgg S8 sodi RIS APBorat u?lﬂ?pl@gf—tg, @n the solution
was fiterdd aimidxyﬂaeﬂe&lﬂpw&dﬂbromeyﬂahe [ TheZofHimddacr gara¢ Kiy&s were dried

over ReiRo BTeisd 5ad piceriraitd irovshe hegnd ek Heied fosGash cotumn
chrorﬁﬁe%‘;ag ?;@96 b DelYRE 88id, WAGH B filHEer V@%h@@@vﬁthtp'eﬁgl%gm ether to

urat ed aquedus anmoni um ¢ [oride"and 10%
give hétghzfrﬁelbrom - Hiethybqoiveline (fd % Fiebl) aGUNMB (CBEE): 2166 (s20H),

0 Ime chl or onet hane, and

7.36 {m f@oh‘%gﬁ%oﬁ'ﬂ %gé@i‘ #153}3%59 (JWerlgi) directly adsorbed on

silica gel. Purification by flash chronmat ography on
Intermddiatg S¢ 6+BMm§-ihwrg1baumhtazmlfe 0-10%

met hanol / di chl or omet hane afforded 387 ng of

3-(3-fluoro-4-nitro- Br S

phenyl sul fanyl )-6-(1-neth H- ;}yr azol -4-yl)-[1,2,4]tr

iazol 0[4 3 b] pyri dazi ne s low solid (24%

i/ " H NVR_( DMSO- d6) 6390(s 3H), 7.20 (dd,
Step 11- Brozmgé féwo bepgothizzad2-glaming  114), 8.06 (m 2H),

4

030, 3o bbb ik Mgl B8N Bk i acon
(40 nd-)fwasaiddedt amironmp thesuyhnats (295 g OB. FRGnH OWheh thiRaction

mixtlge o gt S ftf)\%%iaeﬂev 4o golg Werar baman o AL -
g, 19(238 dnglgg 1§ %fsaéragﬁ USZ%O %'1}1% m&led BFRRERYveBR 18¥Rin period. The

81841
reactionsjitcturé wae stinet 41 ao@s idrhpmatoiedioy 14,3heibit gias tenc@itramd i yacuo.
The rowave d and

The B9dpras R bt 18 gvenis KO 5oyl acsERENTE itous

laycrrvﬁﬁ‘ﬁu"tl@%ﬁ1 exiFhtbdHvRh WY1 Rédidté,ldn@ RIRAC RRSIMEES gHYRE By eﬁb"kdere
acetate. The aqueous |ayer was ext ract ed” with

hyl
adso@cﬁyn siica gelt Burafichtioh &y dlastbthrematoggaphly onl ssl;cerg@l vsnga gradient of

07T gD 3 2 LA i o

a lighd SL1164% isled @57% ﬁélc?ﬂ‘lH NMR (DRED-g6hy/7.2a¢et1d)er. h&{l&@@d s, 2H),
af f orded trifl goro met hanesul foni c aci d

7.99 @eflﬂ)oM@ (m/Z)rﬂ F %49pﬂ\éﬁlpll ester as a light yellow

liquid (80%vyield): "HNW (DV5SO-d6) 8 7.68 (d, 1 H),
Step a: 6331(0610 511%)0r0-&eﬁﬂ)thiazolla H. Inter rredi at e 13:
[0306] To a so{mlo !f g%lrcl)rplo% uor())( %enzeott}ﬂgzn ? 2- ylamme 2 %3 g, ?l 8’5\Immol) in
DMF (60 mL) was added tert-butylnitrite (1.58 mL, 13.26 mmol) dropwise. The reaction
mixture was stirred at 50°C for 3h, then it was concentrated in vacuo. The residue was
stirred in 1 N aqueous KOH for 10 min, then ethyl acetate was added and the mixture was
stirred overnight. The insolubles were filtered, washed with water then ethyl acetate. The
resulting filtrate was separated, and the organic layer was washed with brine and directly
adsorbed on silica gel. Purification by flash chromatography on silica gel using a gradient of

0-30% ethyl acetate/hexane afforded 1.33 g of 6-bromo-5-fluoro-benzothiazole as a light
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[0320] To a suspension of sodi um hydride (60%
suspension, 40 ng, 0.99 mml) in DMV (3 nlL) under
worsogsm at nosphere was added et hyl ene gl ycol PCT/US2007/081841
dropwi se. The reaction mxture was stirred for 20 mn
yeuo{a’%ﬁd €584 idd): 41 SIMR(DMBOUENBEUB el 1HE 86308, TH), 9(30%251}1)
in one portion. The reaction m xture was stirred
MS (m/Z) & 3 [MY ]E] Anot her 20 ng of 15 sodi um hydri de was
added after 16h. The m xture was cooled to room
Interinfuiiste 8t 6/Broand5-ntahglehdnzatifakoldavd6-BrombhE-nicthyldue
was di ssolved in nethanol and the sol ution was
benzoiazolfed on silica gel . Purification by flash
chromat ogr aphy on silica gel using @H radi ent of.

0- 10% met hanol / dr Qg orget hane @ 127 mg of
2-(6-brono-qui noli ylbxy)- et heg 5 a V\,hlte solid
(57%yield): 'H WVR¥DVBO d6) 8 3.9 4.32 (t,
2H), 5.21 20 (t, 114), 7.14 (d, 1 94 (m 2H) ,

Step 3: 6Brotho- 5-Di¢)thy|9)®20(lﬂazol-2+j)lamhﬁ el @Brﬁﬁ@ﬂ-ﬁl‘kﬂlyl-

b %tlzg—% I nt ermedi ate 14:
enz lgYAamie et hy| - 4H-[ 1, 2, 4] tri azol - 3-yl sul fanyl )-qu
[0307]”0Td> ﬁ@olufibﬁ\lof Nprdho- 3%&9@2&1]11“{%, ©a1BAL gzwaﬁmwsn glamal AcOH

harged wi th 4-chl oro-6-brono i nol i ne

(150 micalvyas addedrarpingpiuHhjoryanatg €79 d|0éi)3mmpk)4 W(nzls therrgaction
mixttﬁ%g&%s r%‘ﬂ”rng(lg% clﬁ%lzﬁt%%a%mceﬁﬁgg&éw tér‘h%?h ﬂ% &g’ut?’on 0% bromine (2.67

reac ron mxX

mL, $2.07 math] pilh hAal {AQWOH 8hmilhevas aﬂded%é‘p\ﬁn@é. Hﬁcrbzlitﬁlrothture was
~and cooled to rgomtenperature. The reaction m xture .
stirrediakrogBLicBRPCradHe dotwad e r he sesubing pregipitatewap Biefefl @pg) washed with

AsORL PSSR RSN LS Bl PR B s

NaOHI TlYeOl@smitmg solghtvad Bltgredywadbedb@h nptenfand dried in vacuo to give 4.83 g
-4- (4-

of 4:F NIl SOBO A Pzl M Tend 6 brome wethyl-

benz&ﬁiakgl 1- ?l]arﬁlﬂé 1%|s§e)ct1vel?‘ (W y@%’ﬁ@[ﬂ@ﬁ/z?%ﬁ Zﬁgél(/ﬁwH"?"%-fBromo -7-

meth;tllbl@n,zol&lﬂﬁl 2‘3’1anh1nH) H N/BIP( (H)M)SO @@15 2 @(3; BNp:H) 10 (d5 1H), 7.39 (4,

1), g R TERRRE o Resgnyp e deneghiadiel Riighnd g g (pyiso-ao

[ r h | (44.7
025 O T P O TR T o

I tr n
Step§; éifmmo- et iniafpR pnd b PR EE Gy isaylpmote
[0308)2sTha3bkbog 6Nt i1 ynixeurd 65- bIdiﬁmananylomzmmZomymnme and 6-
concentrated sulfuric acid (25nm.) was added dropw se

brompgd-pgthy-beraoiibazoils] %rrl@eaeﬁdvefth‘@bfﬁ“xi &r 1S Quangnad} inp My (390 mL)
was z{dﬁg(ll - l{)lﬁ?lmtﬁte{;@%SSmLpéi ?ﬁuﬁcﬁfhl‘o 9115‘397‘%: e_Q?t 3ﬁlxture was
was basi

er a reaction m x
stirref HFSO°53 for 1 15h1hen aq;mcmacesmdtednn lnyahiooXheleessiok wak partitioned
an jce bath. The res t|ng

berwh b} P4HED 5 5 R uE PR A8 B bt Cherects 1aver vt
extra¥fel WAW SR)11abethd43 %4, and the combined organic layers were adsorbed on silica
gel. Purification by flash chromatography on silica gel using a gradient of 0-50% ethyl
acetate/hexane afforded 2.1 g of 5:1 mixture of 6-bromo-7-methyl-benzothiazole and 6-
bromo-5-methyl-benzothiazole respectively (50% yield): MS (m/z) 228, 230 [M+H'T"; 6-
Bromo-7-methyl-benzothiazole: 'H NMR (DMSO0-d6) § 2.63 (s, 3H), 7.75 (d, 1H), 7.87 (d,
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15 yield). Step 2: Trifluoromethanesul fonic acid

qgui nolin-6-yl ester [0323] Quinolin-6-0l (2.9g, 20
worewB)psmes di ssol ved in pyridine (30nL). The nP&E/USI07/081841

was cooled to OCin an ice bath under nitrogen and

1H), 51‘42@ (14!—1)1-6 BhmivrPinectadeaeiisdzde 'HeMR @S0045)8 X631(sg3H),

. The reaction mxture was stirred at room
8.09 (Sehﬁbrsaﬂ&ﬁseuﬂbﬁﬁ(ﬁolﬁ)s 20 before partitioning
bet ween di chl oronet hane (50nL) and saturated aqueous
InterNsdd@ie 7¢ 503rom@-1-1ﬂ'd15ylerlganhzomhdmlemas separ at ed and
washed with brine (5x30 nli). % organic phase was
dried over Na2SO4, filgered a éoncentrated in vacuo.
The residue was purifieo Yy €0l um chr omat ography to
give 3.9 g of trifluoronethahegul fonic acid
guinolin-6-yl ester as a brown oil (70 %yield). 25
Step $t %ﬂ-ﬂrbrﬂmb#]l-unr(ﬁbmmaaesul fonic acid

10304] 19 BRieGrrolhaahEh ol oGPt b o % irbf i concentrted
sulfuﬁ@ a§§ {Q)O r;iﬁg wab A&ied a?rﬁﬁ’orﬁlyﬁl'rﬁiﬂrzﬁ@ gﬁBQ@ 4?—4 m%ﬁm@érhoh\ﬂlse The

was added brom ne m, 16.8
reactl@nanpmls@wasrﬁe’rﬁ B OUE éorv\lésmhleﬁteedt was poafdd onté an ice- \Mattgr

ool ed to. oom e The |.i qui
mixeftF S e R W AR Giob bR Gl Tyk Bmbined
organi®Riydd wtaé kvasdldi wittoWatehtheh @tshrated a dé@usf JodgtonESodium
treated with NaHCO3 and di chl oromet hane. The 87 WO

bicarbgrgy 35).80igd Pray sodroowl 1 @zredcwmé@lt@i@amvmu%? b gesidue
was tWrgtethﬂgi X%“o gltmﬁez{nd b ¢ 0% R% (?f %ang mo-1-

evapor ate ness e cru |ed

n1tro-kbynie|nasi§‘la gemamoltzh(réa%aylemb dpmm mm@g) sw7t6 (dcmeltH)oV SR,
et her/ethyl acetate (10/11/1) to give 1.3g of

1H), ?f%ﬁ@lﬂéﬁomst hanesul fonic acid 3- brono-quinolin-6-yl
ester: "H NWR (300MHz, CDC13) 6: 7.62 (m 1H), 7.68

Step d(5-Biymo2-dibrcsphehyl)tipthybagfiné m 1H), 8.98 (d, 1H);

[031(#{E : H)ﬂ 6%?}]&%&? ﬂg#\%gjﬁrp o ﬁgrgg%e gén%er?e &% g, 7.14 mmol) in ethanol (50
mL) @a& éddgﬁtahwb/‘ xlcg’.[ cBYS ﬁ&kdrﬂdﬂhéthylﬂlﬂiﬂéq% RI0: Yhe RaE®INn Mikture was
1: Met hoxy- qui nol i ne 10 [0325] A

stlrrer:hat<8QJ Cem@fclqsedwmeb(f'paa ih, thea CQthd & ¢'C. QVaterwas added prdils

premBllflq,ﬁ: Fas 6 ?{[grﬁi w%sing é\/éf% weﬂo %%d (f 1%rv(e)1lcu to dgn\geeg?6 gt ?gg-bromo-

2- mt@u;blfeuyl)sneﬂawaﬂmﬁé &k ox\aﬁge hﬁat(eel%g@aaj VHWRC)(@D@@)G&B 84 (s,
econd portion of concentrated sulfuric acid (( %\%]S

3H), ﬁd@ (ddiddD. 4P i 1$H, 8.85 (hd HDeRhO8-bRbenrd s.UHD; MRU(VE) Hels 233

[M I§Hrred at reflux for 8 hours. After cooling down to
c]o’mtenperature the reaction mxture was basified to
with 15 15% aqueous sodi um hydr oxi de sol ution
Step |3n6?§f omas1 mgthyl-bepgaimidazele oy eci pi t at e was

i 6 inoli :
031, S558 el S o B KU R 55, 389 o i
etharfel @5anb) @anmidedxm(lrn)nM@hder(é 97326 B9 Tmal) riT het raactionfmixture was

stlrre? ﬁ%@%}/ 4& thgrg) {t V\E]ag c ncentrat%d in vacug "Fohl)e reasqguep \xgs egcfde(? toluene
(12 mL), trimethyl orthoformate (0.625 mL, 5.71 mmol), and para-toluenesulfonic acid (49
mg, 0.26 mmol). The reaction mixture was stirred at 110°C for 15h, then it was concentrated
in vacuo and the residue was adsorbed on silica gel. Purification by flash chromatography
on silica gel using a gradient of 0-8% methanol/dichloromethane afforded 482 mg of 6-

bromo-1-methyl-1H-benzoimidazole as a dark orange solid (44% yield): 'H NMR (DMSO-
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0.164 nol) in CCl4 (130 nL) was added bromne (8.4 ni,
0.164 nol) dropw se. The 20 m xture was heated to
w0 edoBsasdOr 2 hrs and cool ed to room t enper at UPET/UTIIQ7/081841
liquid in the flask was decanted and washed w th
d 5386 733y uI)NaSCE8 13nd7 88i&riH)T8e] dank)seisi eh/z 1
6) 3uq)ottomo;( the)f | ask mgg tregted)MA ¢ H&CB R
213[Uﬁ&ﬁﬂoronethane The conbined organic Iayers mere
washed with water again and dried before being
Interincaite 8t TeifluorsmyanssulfohiCadid Bdrethy PSHM endbisniduzdlf3-gicester
by flash col um chromat ography eluyting with petrol eum
25 et her/ et hyl acetq; (29/ 1- 1/ 1o give 7 g of
5- br onp- 6- met hoxy- quiOBT N ged solid (36%
yield). Step 3: O, N/
6- Met hoxy- 5- (1- net hyl - 1H-pyrazol -4-yl ) - qui nol i ne
Step[lOSMéthy\lmmmbuFth-pEed@ﬂ onmo- 6- met hoxy- qui nol i ne (6. 5g,
21 nol), 1-nmeth y azoleboro i C i.d pj paco
03135 B apseswre gesse! \@%?446@5 Y teTq-ghenst (0 03 bEAHEgY and &
40% 5B @&%ﬁﬂﬁaﬁyl&ﬁd&% (Pr%/ @ﬁélﬁ’eﬁétlonpxﬁmﬁef&a@%arré& at785°C
g, 0.001 nol), H2O (32 4- di oxane
for Slhelattneid was cdgdeiro rovmnmmghature&fpbelredwod/atﬂgardbemdlﬁod tcnphhl with

I ORI X S RTINS R

vacu(( £0nl4 5284 ¥ BLIBSthglﬁguﬁﬁ-)l-mtﬂil@heﬂM gaam Graﬁﬁ’@ﬁfth@g% yield): 'H
separ at ed ‘and t he” aqueous %ﬂase was extracted with

NMPe&DMSOaci@tﬁe&&S &l, @Izlxsﬁdm)dd b 6clonfidi Had 7816dniid), Bas@s 1H),
r v.er filtered and concentrated. The
108&@%8[ éh&g\ég ?)H%éj% Col um chr omat ography to give
npound 7 nethox -5-(1-net hyl -
Step B F MDYk hergoimgneha ot op 4.

[031% ("}(])( %ﬁ%\éh%&rﬁbpy e larrAlln}5|4) n1 'ﬂh%hblrbéo ﬁqg, 1936 ‘?ﬁlmcﬁ) in formic

arged w t'h conp
acid @-mE} waxydded (rbnrpetvdyt (110Hs, ﬂWr%sznoH) Yhg readtiorgmixtaieiwes stirred at
and di chl or onet han

(5.5 g, 0,023 no (507L). A
100 ésr STpielh than lw.aaﬁgcw orieAmdemperatirg dl‘%ﬂ%ﬁ methgpo}- fhe
insol (1€ VO HTRENBRR: wihe PwitHRAIhMBE T qmilat@twag GoncERBated in vacuo

reaction mxture was stirred at 0 C for 15 mnutes
and atlberbed bresmomgaln@urtﬂaaahombs ﬂa@nﬁu@na@gmphh en sxﬂl@agcl« using a

sradif e v douRichisiony ho AL RRE oL xhwrd,

benzSHHEDWE 5 Y 4§ QHEth{rbﬁn a&hcﬂ(294b/hﬁeldl)h1e1 Nthmmoaa@ 8 3. 71 (s, 3H),
basified to 0% a&geous sodi um hydroxi d

6.69 el UH), 81 (ﬂhéanMQﬁdethg Uksr Hd), 8 (hraad SeﬂH}&IMS (m/z) 149

M+ fet ate and the organi c phase was washed with brine,
led over Na2SO4, and filtered. Renoval of the
sol vent gave 4

Step §: @xlﬂmwpﬂmmwgm“owd3;)}]9%1:5#0‘1)@}%0@1@‘?1@55 ¥l e38ar| ow
[0314)" (‘[8' %ﬁﬁéﬁglgwi lrﬂgé} r3%ITB @gﬁ@% S?s%lgz@fh&z 1633 mmol) in

THF Kﬁ)ﬁﬂ})]m 51r(1&romtfélyés-sd:ll'dm)addzcbpotdssyir1) eaxhomé (4176ng)I3. ((221119101)

e NN
was Jak)g%’la afa Hk'a{eﬁ(?ﬁ’ Q PaicroWaeCrdadtop al1120°@& For0 RIP he VAR 180 A8 kture

Then the reaction m xture was stirred at room
was paemmedtbutv@eh ovatd andgthyl ackitase.nf bctaqu@oumzsyep aMas extrasirsigwith ethyl
r onet

acetafy (}En di oiggﬁlcﬁ@jers Wﬁrg(agﬁoa%%ﬁ an f)ngag t Vg%retdcatlon by flash

chrorh8Bafaph¥6n 8ilida gel using a gradient of 0-40% ethyl acetate/hexane afforded 235

mg of trifluoromethanesulfonic acid 3-methyl-3 H-benzoimidazol-5-yl ester as a brown oil
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washed with brine (5x301). The organi c phase was
dried over Na2SO4, filtered and concentrated. The
WO e®BdsKsosvas purified by col um chromat ogr aphyP€DUSI00H081841
3.9 gﬁg Trifl uoromet hanesul foni ¢ aci d
51% léla NVIR (DMBYX 29 @ 3.98 1l JHY .280(ddNT19), ¥180&a] BH), U84%@, 1H
( (5}7 ) : I\ARSSOO@@NI;E C%C313§1 628} 05 ); g) » @ 1,
8.37 hH)MMm(%% BY+H.69-7.61 (m 3H), 30 8.18 (d, 1H),
8.32 (m 1H), 8.98 (m 1H); M5 (mfz) 358 [ MrH +. 89
InteridiA10 9! ATiR{dPoMethaCAflfbai OBGE FImethiyl- anmdina&-yl éls?er
Trifl uoro-net hanesul fo&n c acid
3-(1-net hyl - 1I—|—pyraZ(J):I3 39 lin-6-yl ester z
F3CGS\ QNN NCH3 Stepy 1 eti/ aci d qui nolin-6-yl
ester 5 [0330] Quinolin-Cl (13% g, 0.93 nol) was
i_ | ved in ridine (500 nL) and cooled to OC in an
step it I N]sbFapthofbes-+1

ow of nitrogen. Acetyl chloride (79

[0315]L Alwall ved¥ut gedasitiagitegert ghd dhafedl QAL 6-Bfbnid-XinktRyl-quinoline
Then 1t was stirred at roomtenperature for 3

2.0 ga&unglol)mr@uml@dtlﬁ%l (RS gaéﬁtfmtlﬁﬂéned bet ween et hyl
oA P ) 0y e

343 r’ﬂg I(]TEZ l(nﬁfo'lpﬁwiélér (6 THE) mdglamdtbxaﬂ@(éphme;emaamdd iafd tirenction
filtered and cgoncentrated in vacuo. The

mlxtwé é*faa atér%gt 199 € fored. AyteEenalivg 1@ FrasrisTagFalRy the geaction mixture
was %&ﬁécﬁto 3 %1?%19%{2@ g?ﬁ.pa&qe@gﬂgétbcg ngth%lthﬁ' %%ﬁte ). The
comtBadak axpgamic| layar}sl ware GdspirbeglsinesilidaQizB ]F]urffmatmmby(ﬂaah&hnﬁnatography
on sﬂggcﬁ(? éehi ﬁﬂgg é%r%ﬁé{ﬁ%lﬁ,bﬂl @B)/ !ithﬁéa}o’atalt%ﬂ%(gﬁ #gré%i i 3\%%53f 7a ethyl-
qulncﬁgld@-GI B 2148 emaw sérhd?g%%’&l)elcgr epNvBie (DN -Bb)<S 2‘3@ (s Was, 7.12

heated to Te hour s "before bel ng cool ed
(s, 1Hpd32t(ddpldDat GBés, 1Te8.07 (dd, dH).r8.6(held, {HaJK. lv(cbsoads lH) MS
+«and washed with saturated aqueous NaHCO3 and
(WZX/\E@WGI%{ e dark solid on the bottomof the flask was
partitioned between aqueous NaHCO3 and

Step ar dwiftnosomme thanesulfopieadd Fopedyl-angehind-ykeptars wer e
[031@322‘% gapéé)gﬁfﬁéﬁgF 7. n’?é%@';[ u?r{bqilndé b 78 C%? %%7%1’118% i? YHF (1 (50 mL)

rynes vacuo ude
ina IﬁhfdvfravedleSsl&I Wghﬂ(feﬂ @msﬂwﬂrllmfbonﬁtbl‘(@ ARt 6. ap hyn(ﬂb altd Negphenyl-
Pet r ol eum Et her/ et h){ acetate.(10/1-1/1) to
bls(trpﬂwwaéthzwub’owfmdea&éf).gc &.2f ghmo brﬁwamwmsssl yyps capped
e
o 35y M Bel) Sy C303 Bl S o
partnmonetl l]uetweceh vetextand ethyl deedatbrrmqgenusdhyen wés yktrasedewith ethyl

acetaiqec tg? ﬁO 40?@ g?g@?:nc(la_)@gs‘tgg}é@d%g ‘?‘rﬁlﬁ }/ hi3s o %r %ém By flash
chrorﬁat%éraﬂﬁif bn silicd ggﬁﬁfﬁggl%ra&%% il (ﬂ3 0‘% Mﬁ@cé’f@ﬂe)hexﬁ%%@@ged 1.48

1, 4- di 0xane hedated to
g of tmnflemmngﬁﬁhanesxflfcelnc wb%m@hyifﬂmmlm G-Ubﬁfstctr@ﬁp@bar ml é93% yield):

1 NERR {DRISO-6) & S NS HYBP 60 (ad, 1H), 8.12 (s, 1H), 8.15 (s, 1H), 8.50 (dd,

1H), 8.97 (dd, 1H); MS (m/z) 292 [M+H]".

Intermediate 10: Trifluoromethanesulfonic acid quinolin-6-yl ester, N-oxide
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renoved under vaccuo. The m xture was partitioned

bet ween et hyl acetate (500nL) and 90 WO 2008/ 051808
wWEQNBNSBO7/ 081841 brine (500nL). The organi cPEITHSM®07/081841

was separated and the agueous phase was extracted with

[031t hYb a86eitiah 6f frElubRiMdthanedilfontPatM BEido-BaNeSeP(206 &fs, 0.721

were dried over Na2SHA, filtered and concentrated in
mmol)4e dishlorpraetharg @@LMQS Wﬁm(&&ﬁﬁ Bomgnh 865 mmol). The reaction

mixe LRI R, 8 SR ol ickoromegioge snd wpsied wily

satur&ed agheobO86lyti cﬁ)sodﬁrrﬁbleabénatér (3| THer @ garieé h@axemﬂ afd@mbed on
acid 3-(1-methyl-1H pyrazol - yIP-qumoIln 6dy
SIhca[g% j’glflﬁp\atgm bt flash chromatography orni silica gel using a gradient of 50—100%

ethyl %c{ %tefﬁ%& a;ﬂlgogtllérg%lr}??j'g% rrﬁ r?ﬁ\/\%gﬂfé@gﬁ{ﬁeblﬂf&u@%lé ﬁlﬁlinglqn 8- y:féster
N-oxideas batHitesnbé (8780 fyiedﬂl)r kH NMR (DYE0-d6y & 7l60d¢dd,dithy a1 dad, 1H),

5.05 & Gl o e Sn S Pob Py SR BHE Tor 5 hours.

The reaction m xture was partitioned between
Intemhedhatgrld>né{h-zlr‘rh@orO(@nnm_phmdmdﬁmwl)s&-éldmdudd@épmm-yl)-

an| c phase was separated and washed
IIZﬁé‘lﬁoﬂ:{éiS lgp%ﬂ The organi c phase was dried over
Na2SO4, filtered and concentrated i vacuo. The
resi due was purifi, by col --@ ’ography to give
58 g of trifl uorhkgnkt hapnesuyl f on acid 3 -(1 -nethyl-
| Hpyrazol -4-yl)-quin 'H%\\y esfer as white 15
solld(70%y|eld) "H 3, 300l\/Hz) 930(d 1

8.62 (d, 1 H, 843 (s, 1 H), 816 (d, 1H),
[031&]5 A:spbutlog oiglf(qg)ro mq)hanvsﬂﬁgn(cmmdll ﬂ)lor034-ggro( ghemg]-gster[{/BSI g,

.74 bR} Aeprg S Bponide S E L85 GedSh i PAIE 14 e gieogen

was d%gﬁs%éd ﬁmblu{g(}ﬁ afttogtR fér 19ahint TER(de dﬁdﬁﬁﬁcé@ﬁé)&hﬁeﬂlla&um
m.) was added 20 sodi um

(99 mgjarl 0 énrpeb%ramsca@#ﬁi)gwdmnmhos (Bpamgef).- 21, mpohhyyery added
togethlr n‘? %L@ﬁlg}r}b”ﬁ%gé@é% i';fa t eq?%héolﬂm:&%l 4{5 §UifL 24 riazolga-

pynid-”azn‘ie)S had (ddded.31 rfﬁlfnel)s dhetéaotiomasxtatel wasestir@tl at d@TC for 3h,
nperature for 18 hg‘ﬁ The m xture S dllutede\a/ith
then 5m|00%@%rst@é iy Fapup h d N Feighie vas P HIOREd DeRrSr Btiiater aqueous

mmzfﬁg&gohggme dam% RAEihasbo1ay ﬁfchﬁ)‘i’&hb‘ﬂﬁhneg tﬁhé aa@eohsna@,@; ®hd

, 2-(4-iodo-pyrazol-1-yl)-2-methyl-propionic
extragted dvrétltﬁ)% methtapol iaslichl@bmethene, and the(@Bwhintddedrginic lasiersvrere

direcg\y orl( Oq651]iﬁalg]éé(ﬁﬂlf%§)ldri% ﬁa%%{(maagggrgé@' (fr,\é_ﬁﬁq'_ge}_%img a
gradlm of @Q%%mﬁﬁlmw@tﬁ&%ﬂﬁed 187 8k e di(3tfRiod®4-nitro-
4-(4,4,5,5-Tetranmethyl -1, 3,2

phenﬂlsuifmtybr@(]anwﬂlywlﬁ JoNae -4- yl) [} 2,4]triazolo[4,3-b]pyridazine as a yellow

solid S4EL) gﬁmﬁgg‘f@@’%@g% &3, PhaAe! g, *ggg(&f%) 7.87

(d, 1H), 8.06 (m, 2H), 8.46 (s, 1H), 8.54 (d, 1H); MS (m/z) 372 [M+H]".

Intermediate 12: Trifluoro-methanesulfonic acid 3-fluoro-4-nitro-phenyl ester
Oz

FSC/S\O/Q/NOZ

F
[0319] To a microwave vessel was added sequentially 3-fluoro-4-nitrophenol (2.0 g,

12.73 mmol), potassium carbonate (5.28 g, 38.19 mmol), N-phenyl-
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[0335] The title conmpound was prepared according to
procedure described in 5 US:2006/0142307A1
WO paos/omsos at e 20: 1 - Met hyl -d3-4- (4, 4,5, 5-t et rBEA/US2007/081841
ethyl-[ 1,3,2] dioxaborolan-2-yl)-1H pyrazole H3C CH3
bls(trﬂﬁ@r&neth@@sﬁ}f(ﬁumﬁl@; (5.86 4 01 BARD), ad @ TAFIPH WiT)ODhdhicrowave
4-(4,4,5,5-tetranet hyl - 1,3, 2] di oxabor ol an-2-yl ) - 1H: py
vessel wap Fapped and haaedyin axBicgowavsiryacioidt C2FEdRr 20 min. The reaction

i Phied Bkl d 77
o8 i ed BV, (APl b IR RORE Rl ffer g e
with éth?lmcevatd mlttﬁ@l combine@biphicagRtaivere vanHedvaith 8enyithén directly

wat er and_brine (3x) and dried over_sodi um
adsorged pr i ca gﬂeP%’q‘l%flpn ég ﬂ%‘flgomémwéy £8 sHicp glgising a gradient of

o-zo%zé@fl'% tﬁgﬁlsg?i{aegao r&"ed52 g?g o?ggg}t%é) g{eé);}aﬁe hﬁﬁf&ﬁ%ﬂh%-m

nitro-pBBOest6) ash ughzsemaw hfluﬁldl)(SO% yaad): SH NMR, (DMSO-d63 5 7168 (d, 1H),
212 [ M+rH +. Internedi ate 21: 5-(1
8.13 8@9%%539‘(1&1@} azol -4-yl)-1Hpyrrolo [2, 3-b] pyridine:
H N N NN- [0337] 5-Brono-|H pyrrol o[ 2, 3-b] pyridi ne
Interfiiedgatg 13 52-06-Bromioyquinokire o xyd-efliand) 5, 5-
tetranethyl -[1, 3, 2] dygxabor ol an-2-yl) - 1H pyrazol e

(1.17 g, 5.55 ol ) and‘/lsa“pjppf)C12 20 (37 ng, 0.045
mol ) were placed in a N2 ' ed Bpund- bottom f | ask.

The reagents were dissol DVA (6 m) and purged
with N2. An aqueous sol ut K2C03 (978 ng in 6
m) was then added slowy to the reacti on m xture,

[0320}hi Te 2 wespensipmphgpdivme hydmdse(68tonuspdnsioontO mg ). 93m1n01) in DMF

€ mlﬁetggiggmirgée}é%n% ue%?e g’ﬁ%Ma&CEQ ggf\xbnfe Sog ; !gglgsew?ﬁe reactlon
mlxtﬁQWay&ZH&onQ 8084 befde@bddifl MRA10H-6ROMbAUBS IR0 2rgD.825

of H20 was added. The solution was then heated to 60C
mmo})dp one portingxThe nep@ionanigture wasetirred 34981 fargd@ht Anether 20 mg of

sodiuﬁg\%ﬁﬁe%%)aﬁg%ﬂgterqgg A &%rg%a\ycgged gd mnotre&:@%

organi C a er ove

concé@m@teddn &eio; The ebsiddiowns disolved id wathged] .and e sroﬁﬂmtniv(m
m xture was gurl fied by flash chromatography u5| ng
adsongeq, pr gilish geloPurificetion S lash e ertlogrPay Sistlicaree] yonga gradient of

O-lO@‘j_é'nglglrgrrloél (tl'g&gﬂ{) }%i}é I;rf {5‘@%@{%7 %&& @ZB%TH (ﬁlﬁo“hn -4-yloxy)-

ethanpDAGOwVH1E} salda(sg% 3(13151) sl)NMm(mqsowﬂ 8 193 (q¢ 28)84.32 (-2 H), 5.21

& 15§70 ebnath o) 310 50 vl 592 it Wt ol bt S, ot

(6-Bronp-quinolin-4-yl)-carbamc acid tert-butyl ester
Intermedlate 14: 6-Bromo-4-(4-methyl-4H-[1,2,4]triazol-3-ylsulfanyl)-quinoline

N//\N/
e

f\/@/Br
.
N

[0321] A capped vial was charged with 4-chloro-6-bromoquinoline (500 mg, 2.06 mmol),
4-methyl-4H-[1,2,4]triazole-3-thiol (238 mg, 2.06 mmol), potassium carbonate (427 mg,
3.09 mmol), and DMF (5 mL). The reaction mixture was stirred at 60°C for 18h then at
90°C for another 24h, and cooled to room temperature. The reaction mixture was poured

onto water (50 mL), and the resulting precipitate was filtered, washed with water and dried
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O HNO Br 10 N [0338] To a solution of
6- br ono- qui nol i ne-4-ylam ne (100 ng, 0.45 mol)
wQ progjosusesl according to J. Med. Chem 1978, 2ACT/RSA)P7/081841
and 4-di net hyl am nopyridine (5.5 ng, 0.045 nmmol) in
ina v%ﬁﬁlll evamnb@@ BvérRightdo prasidadde chet FP@brantoy4l(4- ﬂeﬂ(ymzr-

56 mmol ). The reaction mxture was, stirred

[1,2,4] trtaﬁok%ﬁb@lrfmxl)-qumvl@rerﬁsgwhltq odid (P1%owieddx: oHé\HYIRr(B’tI\é%O -d6) &
e A s TR SRR

321, mllg\a M| di chl oronet hane to afford 123 ng of
rono- qui nolin-4-yl)-carbamic acid tert- buty

Ime@fgxg;tf<1§5Wusgp%§thg.gwm§@@p;gﬁ%m@ bl gf,.%

10.00 (s, 1H);. M5 9z 25 [ M-H| +. Intermedlate
23 (6 Br ono- qui noI |FeC é @ c acid tert-butyl
ester H Br Nr ' 0339] A solution of
6- br ono- qui nol i ne- 3 carboxyllc acng, (500 ng, 1.98

mol ) and triethylamne (3.97 mms in tertbutanol (2
Step . Puivedind@ghssed by bubbling nitrogen for 5 min, and

0323} papnyg el Eamipaiend e Eon 1T RED: GRS hEREG G0 e
glyce&ﬁ@?’@ﬁ‘lﬂ m. %?@?Op rﬁ‘t%bhteﬁﬁ (B&S| &0@4%@%}9@5 ddnkcéraruell sulfuric acid

between wat e et hyl acetate e aqueous | ayer
(20nMsvaeh@atqtg@zﬂlva f78° CetTrhyn aae@métp@rt(oz»@f coamtnaml sulfuric acid
s 3T GRS UGBTI ASIHT bR PR o o

8 hou?§.i Afer cdblll@d@\/refo 1508 teimperdtul g tthee rehétidnanityre avad ba51ﬁed to
concentrated in vacuo. The residue was b

pH=%h motkelode pasaya srdivg hyd @p(g}g, sahitiogan an Kgdp %1 TLe resulting

preci %11? %g glé)t% ggclirgéﬂﬁ%tﬁg MPE%&Q”%{SS)?% as a yellow solid (42 %

yield§.6- br ono- qui noI in-3-yl)- car bam c acid tert-butyl ester
(54%yield): '"H NWR (DMSO-d6) 6 1.53 (s, 9H), 7.69
Step? ?"rlfluoll_%mea] %@snﬁﬁ;mé—aw ggﬁl(ﬂﬁé?l eslerH) 8.48 (s,
MS (nmfz) 325
[032?E]M+Q}1ﬂ1011hfﬁ elr(at%g; %ﬁ pngol) wa ¢ 1fs$olumdan petidian €:Qmk b Ahe mixture was

coordF b T Eer S B BT E Y. 2Phr R o

reactIo‘ﬁl ke @%%lﬁ@he&@&tl@n MirGiueRESstiadi 4 oo tddggeadtare(for 5 hours,
was degassed by bubbli ngﬂ nitrogen for 20 m nutes.

befow@aﬂh@nmgme@w@emqhghlg@g@ﬁlameé r@]ioban@.saturated aqueous NaHCOj; (50

mL). The organic phase was separated and washed with brine (5x30 mL). The organic

phase was dried over Na,SOs, filtered and concentrated in vacuo. The residue was purified
by column chromatography to give 3.9 g of trifluoromethanesulfonic acid quinolin-6—yl

ester as a brown oil (70 % yield).

Step 3: Trifluoromethanesulfonic acid 3-bromo-quinolin-6-yl ester

[0324] To a mixture of trifluoromethanesulfonic acid quinolin-6-yl ester (3.88 g, 14
mmol) and pyridine(2.26 mL, 28mmol) in CCls (50 mL) was added bromine (0.86 mL, 16.8
mmol) dropwise. The mixture was heated to reflux for 2 hrs and cooled to room
temperature. The liquid in the flask was decanted and washed with NaHCO; and water. The
dark solid on the bottom of the flask was treated with NaHCOQs and dichloromethane. The
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met hoxy- qui noline (500 ng, 2.58 mmol) and

tetraki s(tri phenyl phosphi ne) pal | adi un{0) (90 10 ny,
w@2@3psosol ), followed by 1 Mtriethyl borane BGI/US100TI081841

in hexane (15.5 nlL, 15.5 mmol). The reaction mxture

combasl srhdlié RYe@twdd® wabiRd vitlRNSr a8 hrdriedl Be¥oré BeinB@vaporated
nore palladiumcatalyst (270 ng total) and

to drynepseilhy cpisie aredusbvas puiied3y fashcoluain chromatopiaphy plating with
C h o xLure e m. . ..
petol SR AT S BT E0 P01 DS B R R Rl b AR peie >
bromaQﬁlir&ihﬁ 6-yheteds ’QﬁNMR KWHWGB}J&W?@ 10| 268 ¢4,€H), 8.20
m sul fate 15 and adsorbed on silica
(d Hé)elg 36Fﬁm=|1ﬂ)acga?$@ﬁlﬁ§) M}Sa(gﬁz)%ﬁd%*tfﬂgf aphy using a
-gradi ent of 0-70% ethyl acetate/hexane afforded 579
Internapdidte i1 6T riluér@hbthian ésulfohivoacyd §«(1-madthylel Hepyaaxa-dyyIp{ f
é]hlte solid. The solid was treated with concentrated
quinglip-pryl ester ¢ g (6 nL) and water (4 nL). The reaction
m xture was stirred at rgflux for 5 h and poured onto
i ce. Amoni um hydr oxige-Sias deeNuntil pH 9 and the
aqueous | ayer was extract@d i tlh el hyl acetate (2x).
20 Combi ned organi cs were adsorbed on silica gel.
Purification by flash chropatography using a gradient
of 0-80% et hyl acetate/he ¢ af forded 195 ng of
4- et hyl - qui nol i n-6-0l as an off white solid (44%
Step ¥i 6MthoxydghividlippMSO- d6) 6 1.30 (t, 3H), 2.96 (q, 2H),

103255 “R ottt bt rmelissyptifipe CRAS il S ol ierionp ppifte & b0 03
mol) Tg’l%'éelrélgV?’ég’sg@}ﬁﬂgﬁlﬁgﬁlﬁe‘fmm%%% et lwolﬂ%ﬁ‘ébh&n@raﬁéh sulfuric

0 a nicrowave vessel was ad
acid d Omlig rveais zhbatyd gerél;yrtylmc@u%huame&ndl pomchOﬁr@ncenIra@ﬁzsulﬁlrlc acid

t b 424
@5y Bid iR FRS T P S et AT PR b SESE G A for 8 hours.
After400Hfg 86Wh lo rodhttehifEratibe, The readtith MixghireWak ®aflfied¥d pH=5.5 with
2008/ 051808 PCT/ US2007/ 081841 vessel was capped and
15% peugongisqdiuna hiloxisigsohition de awice path Therosulting prasimitateTies
ﬁlteréc? ﬁ? %:31 an e éTF)(% g_ﬁ‘x:et u@gﬁéﬁr} 'avga{e%r %&éﬁé&é@?&p}/g\gft@g blid r(’?%%) yield).
acetate and t he conbi ned organi c | ayers were
Step ar 5'&‘[05\%6 -methoXyauipeling o f | Itered and adsorbed on
I :
[03263' ngnggu ué’il%n hfe't}fb%& q:'aﬂu e | 33(?@ &g%g/}?i% %QP PPRYinP13.2 mL,
0.164amel) at €Xther1 20 mI&)Masradéeﬁ 28 6img(8cf mL, 0.164 mol) dropwise. The
i 12503 TR E5 Lo 0Ll o SL e U Db o
flask lefll)§ lieééllted%’wasﬁ?_ﬁl)l&ltﬁ gatur%@d’ aqFte@L?S T‘IéHC@}?ﬁd thEDg hedidrk solid

on th@ hottgm o8 06 flavke Mjas treqtnd @nﬂnﬁﬂh}é@@ @51 dichloromethane. The combmed

4 tetraneth

orgar [RYER 31457 e sBa leh BHFED SO e peing cvarpraigtqtgness.
The dMade f#bBuct %s [paﬁﬁé’d by sk dohirfin RGRAMEapNS S WHNRRAeetroleum

accordi ng procedure_ described in Ivacht chenko,
ether/gthyl a@qtate él 0/ 13l/1 Hetgdreot g ef pdranedrmethory-quinolingas a red solid

0 medi ate 26: 3-[4-(4,4,5,5-Tetranmethyl -1, 3]

(6% g an- 2-yl ) - pyrazol - 1-yl met hyl | -

azetidi ne-1l-carboxylic acid tert-butyl ester O
Step 3: 6-Methoxy-5-(1-methyl-1H-pyrazol-4-yl)-quinoline

[0327] A mixture of 5-bromo-6-methoxy-quinoline (6.5g, 0.021 mol), 1-methyl-4-
pyrazoleboronic acid pinacol ester (8.74 g, 0.042 mol), Na,COs (6.687 g, 0.063mol),
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H3C CH3 OCH3 H3IC B NH3ICCH3 H3IC O N 15 r- 14
[0343] The title conpound was prepared according to
w@e@sossne described in WO 2006/ 021881. | nt er PEHUS1007/081841

27:
Pd(dﬁpfb@lz (47 é, @o@r el B3y i) dnd1 Aldibama p80 Al 3Rvad hiydtpd By100°C

razol - | -yl azet1 di ne-1l-carboxylic acid tert-butyl
overnighte Aftepeating dopgdp rop tepmerane, woafthehigrangwas gpgoved
unde%gacl%lel he r?ux\%? %&g%/llgéa%‘gﬁl é° 8” ayﬁgngﬂﬁigﬁbnr{%%& f’ilL). The

are accordi'ng procedur e

orgarde phe[slebﬁﬁ si:pihrMﬂi aﬁDﬂh@/aQﬁ’eb&S j)hasz.T[ek&aéied with ethyl acetate

. 6- et hyl - 1H pyrazal -4-yl) - [ zoo[4 b]
(2x5<2i791(«} dasicambinet rganic phaseq Wesgy Nﬁ«‘ipvem Vot SQ éjﬂ %

I

conc%tl(atf@ TRe %sg(dtjaa :Wéats %}iﬁ%%&é‘egi}%l%ﬁgrcgéoﬁ%%ga g?l{r%’ g‘!/@&)mpound 7 g of
6- me]llﬁﬁy{ﬁ’-lﬁl -nethy Bt gyydzolk4-ypyqardirebor oni ¢ aci d pi nacol

ester (22.46 g, 108 mmol) and K2CO3 (44.71 g, 324
Step ng(l-M@thyﬁQﬂ%yl‘ﬁEolm 91’541}1@ nditdePOTL of H20 was

o

degassed With nitr og this mxture was added
ish

[032§]i Icllén fepsls [wis Ehareedsgﬁ @gyurpl;@wm%aﬁ@rme&whéﬁmra@&ﬁwl)
. 1
aindTRk S 33, BB o RUEE o Sy Ry i

(27.6aAD} 1M¥rsoludiGn i BichibhemétR@te! DO nifhal) Wae atl@sl 41 e&C. elthearbactlon
80C for 4h, then concentrated in vacuo. The residue

mixtyig avag stired et oy for 1 é@ﬂnetsqs hem the m%mgdagﬁ)awwemowad and the

react%{rlgﬁs%flgjggif(%}iln%@%y 1% pyr gera Y0 Vf qre%cgt/lrgln géazs Iqrt]leénchf}%%f
slowlyi aldih): excdrds NMR( @é‘dl&) hyﬁréi:.hﬂﬁlc(amd ﬂ‘H)‘l the/ so4€11((rdwad bdsbﬁed to

pH—62W1tl? 2%% aqueous SOdl hytiomde Is_glutlon ]TJhe g-mxturelt_lzvas extracted v[%th ethyl
acetaEeﬁT{d]th@/fféé}ﬂc erikeoééﬁsa%éghedl V\?’ﬂh)brﬂlé rdrildzdver Radd,; orR&ED

suspensi on o
Rem@vat bf theoBrefitigave tgydf-3-Q-mythxl bHepysazpl-H-yp)rquidelni-hel as a yellow

l'd(21'0 g, 108 mml) in ethanol (370 nL) was added
SolAhydrazi ne nonohydrate (36 nlL). The reaction

Step 5: Trifluoromethanesulfonic acid 5-(1-methyl-1H-pyrazol-4-yl)-quinolin-6-yl
ester

[0329] 5-(1-Methyl-1H-pyrazol-4-yl)-quinolin-6-ol (2.9 g, 12.89 mmol) was dissolved in
pyridine (30mL) and the mixture was cooled to 0°C in an ice bath under a flow of nitrogen.
T£,0 (2.6 mL, 15.47 mmol) was added slowly. Then the reaction mixture was stirred at
roorﬁ temperature for 5 hours. The mixture was partitioned between dichloromethane
(50mL) and saturated aqueous NaHCOs (50 mL). The organic phase was separated and
washed with brine (5x30mL). The organic phase was dried over Na,S0q, filtered and
concentrated. The residue was purified by column chrorriatography to give 3.9 g of
Trifluoromethanesulfonic acid 5-(1-methyl-1H-pyrazol-4-yl)-quinolin-6-yl ester (84%
yield): '"HNMR (300 MHz, CDCl;) &: 4.05 (s, 3H), 7.48~7.44 (m, 1H), 7.69~7.61 (m, 3H),
8.18 (d, 1H), 8.32 (m, 1H), 8.98 (m, 1H); MS (m/z) 358 [M+H]".
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m xture was stirred at reflux for 18h, then cooled to
roomtenperature. The precipitate was collected via
w0 paososusPON, washed with cold et hanol and dri eRICT/ES2007/081841

vacuo to provide 18 g of [6 20 (1 -nethyl- |

Inteﬂfﬁe‘aYJt@Zlf?‘ Tﬁ“tmb}o-%hﬁ%moxﬁc Xhli jlmdﬁl%ﬁiy'il-‘ilﬁﬁ ﬁzbﬁﬁﬁ
solid (87%y d): O d6) 873.

qumdlneey(lssteﬂl—l) 7 02 (d 1H) 7 59 (d, 1H), 7 83 (s,
1H), 7.91 (s, | H), %19 (s, IH); M5 (nlz) 191
[ MFH+] + Step 3: N
6- ( 1- met hyl - 1H-pyra3zol -d=Y ,
i dazi ne-3-thiol Method a: £3 47] To a sol ut| on of
[6-(1-methyl -1H pyrazol -4-yl)-pyrj
e (18 g, 94.7 mmol) in ethanol ( G‘Im_) and water (63
m.) was added KOH (5.63 g, 100 nmol %‘(3 foll owed by CS2
(12 nL, 198 mmol). The mixture wasCseirred and heated

SteptlpAtcgtu g@‘dgﬁfno%:ﬂ-@ YPelgs, nitrogen atnosphere. The

o roomtenper ature and
concentrate i n vacuo.  _The S e was_ . di | v
[033Q) Quwslin-6 sﬂdﬂ%ﬁrg o meb )RS Shigo it"ﬁg I R BliR 900 n@@ éwérceoled to

v 54 et O e ) A LS, B

the rda@IoIBROME/sOBMBAThengt wes girtedtat rows tanmelraamteefdl; 3 haghebhe
mixtl.\é'me tczs%s \f\),glttl%rone e(%w(ejerr{ g’tgyll aréet\ellfaec(ﬂf))O m‘i) \s/atgr%te]d que&ls%aHC%
(200 Hﬁt) h’Yllle 6r§51mf bﬁ&s@lwa@ slﬁ')a)r&t@é- alzd @Lﬂfeﬁ%ﬂi 12t S*ﬁd(}i’r‘ﬂf)‘ ¥8E brganic

ne- 3-t as a yellow solid .5% vyiel
phasg ms@;agﬂa)veSN@zSi& (ifered aind cdnczgtrz(tdd inj ¥gepo.gl I{pges(ldue \1’&9 purified

by Cog‘ﬁ?, f]&ﬂgpna ol_gl)r%phl%é([)s ﬁgérdb]:ZO[%@fgftlc acid gulhofm-'é)yl ester gs wﬁ&e solid

(59%(}13((9 Met hyl - 1H pyrazol - 4-yl ) - pyri dazi n- 3-yl ] -hydrazin
(1.0 g 5.3 mmol) and 1,1'-thiocarbonyldiin dazole

| 51 d DMF (10 nl) and
Step%é‘é“?gt *‘i‘gé‘w 21 i Pce;gg{sggh Itlnrre thc(a m xtzjrgnwas
| owed t t te t
1033 (s P adutrop assktiatiy AR LB VRS G208 B 1RG0l Jgnipiidine
(114 o(?iri d4fl JH’IZ JF@' Lt diPwieshed HMé& Jt'El ﬁz?nmg) &rbﬁwlsé me)mlxture

in vacuo to return
was Hebkedyto aefbix-fdr Y hpurs bpﬁ):eﬂfﬂ)d:lng aacd¢®{o¢oamb]:lpyemdm |Trhs 1@1utd1m the

flask G (ol DUPOLHAY A B st NG Py Vg g fartsold
on thé b?t%rﬁ’ Re mél ﬂasf( vaag Ipﬂﬂtﬁlbh&?ﬁﬂt@[e&l anebiyNhde; afd dichidréthethane.

| uor o- phenyl’) 4]triazol o[ 4,3
The donpymédoagime a;yetshzyqﬂ: washed with water agaln and dried before being

evapchr%%ﬁ t({)\/ﬁ{ynggs 12 2 ’Tﬁl: tcrruldg%no(;d%[zt was Ipllrﬁ’}/ed tH}% !gﬁ] 'ﬂgs}}l&)lmgﬁ‘

chrorﬁ!it@ a hﬁelﬁlﬁn%fw tﬁd’&tr@}eblh Ethéi]/éthylalé@da&[(405~bﬂlpw prdaigien08 g of
nmet h benzam de. Exanp

-yl

acetl@ac(1¢3ﬁh1%pmuywélﬁ;ﬁ yLgster as ayﬁmqvaf@l%@é‘ygylsﬂd)[ 1,2, 4]
triazine-3-thiol SH N, FN N'J"NN Step 1:

Step 333K MethyPhHRYY thzelbybapiindlitebyplie oxime [0350] To a
m xture of seleniumdioxide (58.3 g, 525 mmol) in 20

[0333)  Afm¥&LE br AQdc 461%9 j‘}rom%oqﬁfloli]n -6+ §7I E’ét&%@@@g%%@&@gdl -methyl-

I'n one-portion 1 uor o- phenyl Y - et hanoné’
4-pyta@@elorohiy acid pinacol ester (169 g, 0.752 mol) Na,CO; (129 g, 1.28 mol),

Pd(dppf)Cl, (32.8 g, 0.0406 mol), H,O(607 mL) and 1,4-dioxane (1000 mL) was heated to

100°C overnight. After cooling down to room temperature, most of the dioxane was

removed under vaccuo. The mixture was partitioned between ethyl acetate (500mL) and
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The m xture was refluxed overnight, then filtered
t hrough di at omaceous earth. The filtrate was added to
W@ro0gsshs vol une of water and adjusted to pH 4rP@i/UB208%081841
aqueous sodi um hydroxide. To this m xture was added
brinegd5@ime Tax organ{c4thag: 'gas sepbratadeing tleralubhes phiaxd waeextma&d with
stirre r 24 Oh dilution to 1.5 L with water
ethyl 32 YEnian Fhecaratineg eroie pses BeR aregqyey Narsrptiiered
and cmléent@féq ih DEcr gﬂgfe‘éldlu@)é\gg YRfe E@gm\‘i"cg}bnpﬁé %%h 1ve 54
dried wth anhydrous so 8n1su ate conc P%
g of 3-61- me&yl-a\fiapy'raz_oésh-yjmmnmhnémlms ypliow Boledl(3996 filehBh
chromat ography on silica gel (eluting with pure
Ste Betrfm.ﬁwmétﬁaﬁéhumcta'cidﬁ c NH-PFrrol-A fabliR M-
R e S VY L s e ?Jzﬁg'yb o
esteriH), 8.02 (s, 1H), 7 82 7 50 (m 4H) . 97 V\D
2008/ 051808 PCT/ US2007/ 081841 Step 2:
[03331 ( B-sblutioh @f Bl(ﬂiﬁlyéthylzllﬂ-ﬁ)ﬂmﬁol@ Hhiqinolinds- 6]’(64%@651]mcﬂ) in
e

ol ution of (3-fluoro-phenyl)-oxo-acetal deh oxi nme
Pyrldemed490mh1@/aﬁﬁ9ﬂ1§d to Erin @n idsbatlyundsy érf@mfdrl regery Agflic
anhy @iad 48 0108 206 FRCHT OGS Rhidl BINHRLEMIT fnf sireddToom
temphaalreﬂ)rtb'dlo&% 08e asadtiommittarened pattitioned betsene dlchloromethane
at ure overni f he _reacti,on m xture
(30018gg§‘?‘{1ﬁ’“86% aqyqQus 3@%‘19@ (§§5 gl T URYUE Rhase s Separgfed and
Washlé\@ﬁy bﬁﬁ’é @*@@OIQY,) f"FHetorré’eIn é&ﬁhas@%@@ged’\ﬁxlér N’éﬂzga,‘fﬁ‘tte% and
dried in vacuo a white solid
conce(r@x@te@%l vadud. ﬂ;lthe(smvs@as @)mﬁsi b c@Rmbpshraktography2® givs 58 g of
trlﬂug@ﬁetbalaesulfé_‘)lé aclld ?)QC 1 (raftﬁgli f_@%‘ygajzég)l (yé)7qlg%l$n-?-dg %sg%r ag white
solid gwmma)o H{NMR(@@(W}O@N&@A)I 9l3¢ ?&2 141)98.61 00 199yD8 )13 (s lH) 8.16
30 of 5% a ueous drochloric acid was heated
(d, 1H)p 8rldf(b.ubd)aBd 0 Hi)a7ﬁécﬂmaﬂHb S 92u6¢. 3181 MS frolm 388 V]
which tinme the suspension solid changed fromflurry
Intertitidifte 18! 2-44-U6dépYy Pzl 1-YBSE-mdthAbpropiciefeld ettiylebter
m xture cool ed. The sql id was isolated by filtration,
washed well with water T%l ed, then dissolved in
150 m of acetic acid. eN uIt| ng sol uti on was
heated at reflux overni ght, @A@Ethe sol vent was
e i t
103341 P8 Sol oy BE #R0py RIS B0 €157 L SR o I 16 i B e
sodivfrl bydtidg,(60°9. digdersam ia oyle R4 Dmgabid 2 jphoel3. Afftler silrr1n§1fcafd 03min a

solutppgf 5T 3rbre oo PG R gk Sl i AP N b ied.
The s()ill,ﬁm% vgas s?lgeé af 758 temﬁéﬂdﬁﬁé f#N4 Roufd "I‘hfe %I‘é Wad affutBd with

1 phosphorous oxychl ori de-chl or of or m was
ethyl raae:tame atndeltt agametdyaxwas washied with Water, biire amcedngalsovieh sdium

sultaf 30 ARl ES & oA T S e aBonip b Sl b sy as o
clear\&h 8'3%*}%1&}3éHWR9(®MSl@ dGYSAL I @€ 385 1 nslei load)i .08 (qM2H), 7.57

i um bi car bonat e soluthn, and the layers were

(s, “@bﬁdﬂéﬁé@ﬂ MSa/a M hyer was extracted with
di chl oronet hane once, the conbined organic |ayer was
washed with water, dried and concentrated to a brown
oi | which was purified by colum chromatography
(eluting with pure petroleun) to give title conpound
as a pale 25 yellow solid (3.5 g, 21.0%: 'H NWR
(CDC13): S 8.88 (s, 1H), 7.87-7.82 (m 2H), 7.60- 7.52
(m 1H), 7.32-7.27 (m 1H). Step 4:
[ 6- (3-Fluoro-phenyl)-[1,2,4]triazin-3-yl]-hydrazi ne
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[0354] A solution of
3-chl oro-6-(3-fluoro-phenyl)-[1,2,4]triazine (2.09 g,
waegosmset ) in 13.6 ml of dry pyridine was coRCBUS1007/081841

OCwthice bath and 1.7 ml of hydrazine hydrate 30
InteriffliAdd994-(4 8, U trdhR YA 1,828 dioR 8661 thn-2yHSC(ANd

mai nt ai ned thls tenperature for ca. 0.5 hour After
trimethplsilany leshoxymethydd-pynsaolat ure, the nixture was

poured into ice-watery., The resulting solid was

recovered by filtHs@io and washed wel| with water

dried and 98 WO 091808 PCT/ USZOO?/ 081841
scratched with hex Nﬁf] e Cﬁﬂpound (1.85 g,
90.2% as a yeIIoN cryst 8. 'H NWR

( DMBO- d6) : 8897(b | N890|'(3§ ‘) | 789782

[033ér|_n|) Tl%%%t’le( ?ﬁr&}ao%g\' mq_q_]éleﬁ a\ssf%rﬂméqto z)roceglure deé_cDri'beg in

US:2004/8144309A9- phenyl ) -[1, 2, 4] triazolo[4,3-b] [1,2,4]
triazine-3-thiol 5 [0355] To a suspensi on of

3 u ) ri dr,azi,n
tnterpigghats gt PteBE PR G At iamuFo A RO 28 -
pyragsléeous pot assi um hydroxide (1 nL) followed by carbon

disulfide (1 nL). The reaction m xture was stirred at
reflux for 1 h, thenHe@gted to roomtenperature and
concentrated in vacyps_Theor esi due was dissolved with
I N aqueous potassiu rexi de, heated and soni cat ed
then the insol ubl es W&fe™~10 Theggd. The filtrate was
acidified to pH 2-3 with 1 N ueou% HCl . The

resulting precipitate was filtered, washed with
[0336]at €o a salutionof 44,413, ifmametlvl i b3 .didioxabptodare dyhelitgyregole (5.0

g, 253 iigh 2 & csoéi(;gﬂ (1%%1 YN ‘ﬂ]\ﬁj% éwﬁnweg?%@%@ﬁh .77

mL, 8. %nﬁrﬁ)l) 1’1‘1)0 mikdur® 5va@ %tlrréd"for 3|\}§uf§‘dn€)th&ﬂ§<n[aMtﬁ|Tﬂt6 ethyl acetate
and v pi e w@@qx;(BX)laﬂdwmaibf)mdylrl)ﬁd prerzodipmy sudfatst ofhe, valagies

were R¥h “ d 4 Apid. ﬁln}%l% %gg{s{ﬁm%'ﬂégﬁ (3% %ﬁb‘?olé&-z'-\ﬁrl)-lff-

pyraz@idJQQOTTQCBﬂ)P/EQIeld’)e HNMMQDN@@&@ M3 Js, 12H) 7.55 (s, 1H), 7.90 (s
diiso Eylethilan1ne (0.075 nm, 0.43 mml) in DVF (1

1H); MS ( ﬁb% gen was degassed by bubbling in 20
nitrogen for 5 mn.

Interhiddi4te i2ih e 5V Mebhyb dHegpyan gl -pbd 1IFEgy riolo|2,3-bigyridinei 1
mol ), Xant phos (13 nyg, 0.022 mmol), and
6- (1-nmet hyl -i Hpyrazol -4l )-[1,2,4]triazol of 4, 3-b] pyr
i dazi ne-3- thiol (50 5 mol ) were added, and
the m xture was degasse oryanother 5 mn. The
reaction m xture was stir at 100C for 23 h. Mire
pal | adi um catal yst (11 ng) a d ligand (13 ng) were
added after 6 h. The reactign i xture was cooled to
roon1tenperature 25 filtere /Nhrough a 0.45 um

filter, and the crude. m xture ur|f|e directl
[033 g s S-BrempydépraclnBl.e gndl@g%o@,@ ?r Ma? 3-
iR LR @ﬁé@%@lﬁdgﬁ%ﬁi%@ﬁ?g-% i g BpnoCt
(37 noig Di 045 3nybh weraplpbdd igui Mppurped @snd-botted| fimsk sThe tbagSB9svere
dissoWe?llir? })'MA (6 ml) and purged with N,. An aqueous solution of K;CO3 (978 mg in 6

ml) was then added slowly to the reaction mixture, while maintaining the temperature below

40°C, and purged for 10 minutes with N,. The solution was then heated to 75°C overnight.
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[0357] The foll ow ng conpounds were prepared according
to nethod a: 6-(6-Phenyl- 30

WO 2008/0&1808 | azol o[ 4, 3- b] pyri dazi n- 3-yl sul f anyl ) PEUUS2907/681841
e, 6-Phenyl-3-([1,2,4]triazolo[4,3- 99 WD 2008/ 051808

Heatlﬁ a's@?s@@ﬂt:{rﬁﬁa 8Ad 12 ml of H,O was added. The solution was then heated to
60°C r| di n-6-yl sul fanyl)-[ 1, 2 4] tri azol o[ 4, 31bc{o yri dazi
and &

13 Mxm@qu%m,wdyangfeprp oy ] spe@,qwt()ry funne xtracted with
dlchlgr F%ﬂ{%le Ogl}lé(]i r 2[21%%&[11 04139%] e[r%ycgfzeg l%gt:f}’q?SOL; and concentrated

dowrh}rmy silidageln-The ytaptibii atiytute wad pueifieddy flash chromatography using a

gradlfrit og%nf q’,tﬁ)lhl g %lé) /gl-é’lllgll%l f El{]aélg)iq ﬁfé(grﬁ 7f8|0 %?gr of §) herr}le!d)yl 1H-

o PRI, 44 TSP A S

6.49 (II{ ]:1) TBS((llH,el),OW.SéBél(Hi,s)\/HtQMIHbe}lzmzf(llﬂz@) 868 (1H, d); MS (m/z)
sul,fanyl)-6-(1-nethyl -i H pyrazol -4-yl)-[1,2,4]triazo
199 X% B 3. b] pyri dazi ne and 3-(5- Met hyl -
benzot hi azol - 6-yl sul fanyl)-6-(1-nmethyl -1
Intermeolyata22! (64Bydme-{quindlindd-yl)icarbamid ati®tdrj-butylesizr ne,
6-[ 6- (3- Fl uoro- phenyl )-[1, 2, 4btri azolo[4,3-b][1,2,4]tr
i azi n-3-yl sul fanyl ] - qui nolinejy 7-
Fl uoro-6-[6-(1-nethyl-1 H azol-4-yl)-|

1,2,4]triazolo [4, 3-f] pyri dazi n-3-ylsul fanyl] 10
qui nol i ne,

2- Fl uor o- N- net hyl - 4-[ 3- in-6-ylsul fanyl)-[1, 2, 4]
triazol o[ 4, 3-b] pyri dazi n- |']-benzam de,

[0338)- [ Bo & bolMEbR YT 6-|bl'd7rﬂ()’ ElﬁiZl@llneﬂAé&ﬂ@mlh& (R\04hg,r0.45 pinafl psepated

accoiesars berh Gan 1871y BT Hi PR J G medipmingpyridine (5.5 me, 0.045

i
mmolf P HIRFAImIAS 0 ) GaStddb IBOURyrdd @99 b0 Ripmpl), The
reactioyimaixtire #ay ktjrrdd at ,r@orﬂ}etmpazmieoivénﬁglh] thyn ltdmswnacentrated in
th - et ra

vacuq 1t cHderyasgr SEA Da H3EbohP ARy Yl et P oG K n
methﬁaol/%ldﬁlldfgﬁlgfhﬁné §> dfforéih E'?ﬁ% XSJ‘B%Ih&qﬁmohn -4-yl carbamlc acid tert-

yl sul tanyl) - ,4]triazolof | pyri dazi n- -N-e
butylcgk (&S%yatd)d'é{ NMBEI(DMSQ Ms)rﬁeﬂ ¢ (s, SH), 7.90 (m, o1, 903 (d, TH),

875@ %Hb](ﬂp@"rnf 2}2/1 ﬂ%gm&gi @eﬁgm&&?ﬁw [4.2,4]triazol of

Fl uor o- N- et hyl - 4-[ 3- ( 3- net hyl - 3H benzoi m dazol - 5-yl su
Interini caligte R3] (6:BRomd-tquimdin-3-y])4caBbamic acid tert-butyl ester

b] pyri dazi n-6-yl ] - benzam de,

3-[3-(Quinolin-6-ykgul fan -INL, 204] triazol of 4, 3-b] pyr
i dazin 20 6-yl]-benzo IR

3-[3-(Benzot hi azol - 6- ﬁ nylP-11,2,4]triazol o[ 4, 3-b

] pyridazin-6-yl]- benzonitrile,
[0339} [ A- s()l«’utlmaxﬁ6€brqmnnpxinorlnn6r3ydasbdx&bmy¢l)i {50 2g4].98 maad) ajd
ridazin- *f
trlethziam%&y 97em|frs>1>(1f t?féletﬁeﬂo fi&n@ 45 ér:gaésiﬂ by pubbling pitroegp for 5
i n
min, hﬁckél’ﬁ @g rtug@lz 388 ﬁl a§ :zltllcilégy ?fgiz g&@ﬂl&gﬁl)iﬁm% -WisaHe8 at reflux
for 4h.1TH2 sé]V(ent waa)ﬂeu{o&f:& Hb\]'qyyo,l adbd 2haneeSidy¢ siab partiyibhediertwedn water

t hyl
and i 5T STl oP S5 BPSTR  PRCtRls (R0 B8 ¢
com‘tﬁﬂédé]r SMENRbe Rvé},hyd deyBéHtREy “[i)lh@km&hted ﬁjueous solutlon of sodium

-nmethyl -1 H pyrazol -4-yl triazolo
blcarpeanaae mjcmrmedémdno‘@r yodiumfsyHgte] f iech@lnﬁ ﬁomcsngrat,ed amvarao. The

res1du§/}vgﬁﬁ¥ g?ﬁ% élmamia g%ép n%uSnég é" }a[gher%gt qllf\%}e/fg ﬁl%}lﬁ%{)l/(ﬂ%b%n?ethane

H pyrazol -4-yl)-[ 1,2,4]triazolo

[ 4, 3-b] pyri dazi n- 3- ylsulfadﬁ:] qui nol i n- 4-

yl oxy} - et hanol ,
S-N@thyl-6-(6-nethy|-[1,2,4]triazo|o[4,3-b]pyridazin-3
-yl sul fanyl) 30 quinoline,
{6-[6-(1-Methyl -1 H pyrazol-4-yl)-[1,2,4]triazolo[4,3-b
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100 WD 2008/ 051808 PCT/ US2007/ 081841 Method b: [0358]
Asol ution of 6-bronoquinoline (550 ng, 2.64 nmmol),

walriogopsepyl et hyl amine (1.13 L, 6.46 nmmol) i nPQIVBS1047/081841
nm.) under nitrogen was degassed by bubbling in

to affdtd 3470@B of (G brodb-giiRelin-3-yl)-carbamic acid tert-butyl ester (54% yield): 'H
Tris enzyl i deneacet one) dlgalladiun1%105 0. 108

NMWgOSE%B énd.8a (P69 Gldxa), fiss(d( 1Hb 8, (dg? H)§.48 (s, 1H),

5.85 EH‘?%IEM@ (osy ORISR YN 2, 41 111 azol of 4, 3
/ridazi ne-3-thiol (500 ng, 2. 155 mmol ) were added

Inter igte 34sifrvélawr@rmeﬁhme@gléﬁmc 7eid 4-phyb-aninelinr 6yl asternas
stirred at 100C for 22h, with di sappearance of the
solid suspension. The reactléh m xture was cooled to
room tenperature and fllteﬁgﬂS%Prough a plug of silica
gel, using DVF as eluent. The gani cs were then
dlrectly poured onto ice/wate i Xxture 10 and | eft
standing for 15 mn. The& p
washed with water. The
di ethyl ether, filtered, F+Nried in vacuo to yield
770 mg of a yellow solid. The solid was stirred in

Step 1€ RthyPGuineRReopanol for ITh, filtered, washed wth
i sopropanol, and dried in a vacuum oven at 70C for 3

a2 800 B 55808 09 3y 34 Sl s s P

degafie@by babblingniirdgentibNno mmﬁ;t@s Ta ty@hime wifs adddd @Lch\hotd%-
8% i npur, 64% yi el d)
methexy-guingli WE% ﬁ§ megy ﬁS@ymagB|anqIemajclsfqlpgerw}phosphme)palladlum(O) (90
m, RS RERRTSS B Fosgo sy pyap 153 w15
mmo§. Nae i'eaCtN)anl)dﬂerQ@S [sﬁﬁSd)]it MW°€ cfb1u4 doys, pdriodddlly dddingupore
et hanol as b
pallaéagquraﬁzs? (e feiaRand letmbort sofg a0 Gy b dis the

reactﬁqd?ﬁe @a&ﬁ‘oﬂ?ﬁfxm’r% WaktcB¥e@ oot ﬁéh%)erature and gartltloned between
2,4]triazol o] 4, 3-b] pyri dazi ne- 3-t hi ol nmg, 2.15

watemndl e)th)d radetatebTbermgamn |1aty|eowqu papotatete drléCBON)er rsgdlum Ibfate, filtered,
Th c tirred at. 70C o

ond {8REHELOR OG0 TG PR R Orl Cre el B siint drtfan o o-70%

ethylHBéthRMRk A FHr@OIBL HABEidR e ammemﬁxﬁqwnﬁﬁn@@ a waxy off
Purification by flash chromatography on silica

whitassiig The syikavereetsh WHiToarmenTAbehanbhic arib sr orpaeier (4 mL).
af f.or ded 9 f t hyl I I

e RS B S Bt R d T oA ERS, Adinhi

hydr(ﬁ&ideﬂﬁ)'hs fRledsintl sAYknY ¢hd zﬁﬁﬂe&@ lagkr Wa@%(trydtai d')th eﬁs)ydimiﬂteﬂe (2x).
. 7- Met hyl yrazol -

Comblhﬁ@@taae{ca “@reoqqéyéqe@ 83 |SHLca zely Pguﬁswé fi%ﬁ% A orrw@graphy using
a graﬁ@%‘ﬂé—@% éﬁq%’ljaggtam&%aa{fﬁé&é%pﬁﬁpﬂ /opig%ﬁ%/qg%ﬁﬂ %-ol as an off

white solid (44% yield): "H NMR (DMSO-ds) § 1.30 (¢, 3H), 2.96 (q, 2H), 7.25 (d, 1H),
7.28 (m, 2H), 7.86 (d, 1H), 8.56 (d, 1H), 9.98 (broad s, 1H); MS (m/z) 174 [M+H]".

Step 2: Trifluoro-methanesulfonic acid 4-ethyl-quinolin-6-yl ester

[0341] To a microwave vessel was added sequentially 4-ethyl-quinolin-6-ol (177 mg,
1.022 mmol), potassium carbonate (424 mg, 3.066 mmol), N-phenyl-
bis(trifluoromethanesulfonimide) (730 mg, 2.044 mmol), and THF (5 mL). The microwave
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N\VJ/NNN\\ N "N J[0360] A solution of
trifluoronethanesul fonic acid 7-nethyl-quinolin-6-yl
wW@2108/051808 38 g, 4.74 mmol ), diisopropyl et hyl ar@TES1007/681841
m., 8.61 mmol) in DMF (8 nL) under nitrogen was
vessell R@as d Bid heddd inRCmicFowdvie r@@8dt at 920°20of2Mmin. The reaction
.. Tris(dibenzylideneacet ogrgi) di palladium5 (99 ng, 0.11
mixtyferias pEtitiensChatwpssvtenang ok tagetals. Thomiuspus loya ps extracted

. I s . .y rhon, .
it SFPLAC UL Ak bOBRARE 1ty SRGRPEAL 0] R, e
and ab%q@ye_fdt @iﬁ.ﬂlidﬂaﬁge_ll’p%mhifmlati?r.ibg flagh ct':Bﬁormimgl)aphm?@ siliaa gél{lﬁhﬂggc
.0 I Trogen. e reacti on re was . stirreq a .
gradifnsiof 9 H0Pw i) AGrRRiE VAR PR 208 o BOu Bemssultonc acid
. . I
4-eth$_'rlﬁ§$ﬁéllﬂ'fe-6'-l@ggu . s@%a?gll_(%%glead)bﬂ ANRYDMES éﬂg_%c} (t, 3H),

Ing precipitate ‘was filtered, wa

3.13 (@, 2H), 053k &H), 7a8td(ddi tHyBi2ad df Bi), 3B Ortinl H)r8&2r(ds LHLY; IMIY) (m/z)
306 &ﬁ%%wvas di ssolved in MeCH (80 nL) and CHC13 (80 ni),

[ 2 g of activated decol orizing charcoal were added.

The suspension was stirred at 60C for 2.5 h. Celite
Intergediafy 26nb-Ethgd-6bd48 $-tetramethy inid 332 | dioxaberolan3-yl)-1H-pyrazole

filtered over a short silica gel plug. The filtrate

was evaporated in vagye Cbs;give a beige solid.

Recrystallization from and chl orof orm af f or ded
1.0 g of 7-nethyl-659®(1-pethyl-1H 15

pyrazol -4-yl)-[1, 2, 4]s€r i@z 4, 3Ghkpyri dazi n- 3-yl sul f
anyl ]-quinoline as white cryst A< (62 % yield).

[0361] The foll owi ng conpound¥ were prepared according
30 eXAMM Srfpouid s plepiRlaMtbording t dure described i
(034 JH- pyr ézol - -Oyl ) - f(p;_e 41 tri a%ro}ng[ 2}){’30&3] lz)r)e/r ie?jcgzienan- yl's
Ivachithicaky|4.Voei nbVi Heter @y¢/8- Glarny2008H.1, 931.
benzoi m dazol - 5-yl sul fanyl)-6-(1-nethyl -1
Inter'fiddist226! 3444 45[5-Tettadletiiyl x,g;d:ibﬁolanh} yEl26l- 08 Imefhyl)-
MR- T6- (1- I\/E#&I%ﬁ i e KL S R LA M
azetidipet ldearibaxgligacid terimbprylesiernol i ne, N- oxi de,
6-(6-Methyl-[1,2,4]triazol of 4, 3-b] pyri dazi n-3-yl sul fan
yl)-quinoline, Methyl<{3-[5- (1Onethyl-1
H pyrazol - 4-yi ) - otk GHa 6-yl sul fa@yi
4- Et hyl - 6-[ 6- ( 1- ¥BILHpYr

1,2,4]triazolo - ri dazi -yl am ne,

] [41323 |¥|4C CH,
o[ 4, 3-b] pyri dazi n-3 yl su ] -quinoline. 25 Exanple
7: =N

yl)-[1,2,4]triazol

. : N
3-(3- Et hyl - 3H benzoi m dazol - 5-yl sul fanyl ) - 6- (1- et hyl -

) -6-(
o33 U Seekaso ket g Fo e i BN
2006RCT881S2007/ 081841 [0362] To
3-(3-fluoro-4-nitro-phenyl sul fanyl)-6-(1-nethyl -1 H pyr
- LX- , [i4. . 3 [ T
o gt 1l 3 AL RS B0 1
azetidine-1-carboxylic acid tert-butyl ester

HyC. CHa
HyC-, o
HsC™ 0B __ 0
Tl o
N 0—(CH,
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ethylamne in THE (1 nmL). The reaction m xture was
stirred at 70C for 1 h, then it was concentrated in
W@ 2080518The resi due was suspended in fornm c acP@r/{32001)81841
and iron powder 5 (75 ng, 1.35 mmol) was added. The
[0344]eatiticudniPorhd tas PRParel labdRdindto p0&dur&lesbibed WO i t
was cooled to roomtenperature and the stir bar was
2006/0248%bd with nost of the iron. The mixture was
concentrated in vacuo and the resulting residue was

ExarhpRE: 6 1Whedhy P 1 N-pyde6lbyl) 0] QL@mdmﬂj’[m,Blb:]pyna'Mne% thiol
preci pitate was fllteregj washed with water then

di ethyl ether. It was n dilutgd in 2 nL of DVSO
filtered through a 0.%8 fiNter, and the crude
m xture was 10 purified directly By mass-triggered
HPLC (5 - 95% CH3CN H20, O. nodifier) to

i 2 -
Step’ B IBRGP-Ctn bl b praaalr - - pyEderiny 1) 6. (1 et hyl -
[0345]H pymhBEet of3,6¥didhlbropsiddzind @2QkL01 35, ranﬁl)pyrmangme as
a white solld(49%y|eld [036] The follow n

pyrazodehosemel scidpmacelresisa (2t e dO8 dnnel) rad Kxalp(44- 771 g, 324 mmol) in
SOOHi%{)ﬁdlgg taﬂd 2)001&1:'_05 Hr?z o\lzvarlrsl c(ljegg%s'ed éi‘”th] nitr en TP ]thl%m(viture was

addeﬁl )zlichldrb Ay élis(ﬂrpﬁewl})hoslil'.ﬁno)ferrocene]palladlum(II) dichloromethane
2, 41triazol o[ 4, 3 érldazme Di

addugt_(P@_S(gl rgetpﬁx)g)ﬂ) qn[il_tl“l)eyliegil ng gm§,tp§e was bubb egyvlli:[h( r%ljtr% gen for another
20 ml d% él%] ge{cﬁ ? g’s IR Rt §69E o %h,ytﬁl Sarﬁ??(ﬂrz]t%&;g%glel@The

-am ne, ormc acl
residBe was purlﬁed by ﬂash column chromatography with dichloromethane as eluent to

provigg el abh s blow e rnbky F o auimd b e bhpot e ssd BN

o e A s I

StePMﬁ'fla %“Rﬂ(}ﬂﬁ( li’a'l'J’I?r{ q\%ggi'p gllgg%“ldﬂg%&hygéazggé sgi 3? |30n of

[0348F ClTb @rsq%hbieﬁ 20 BQ:hHﬁd)—@ (! Zﬁetﬁﬁ%]@@@f&&ﬁk# ?I;praigazﬂe @1D g,
over l%@fe” od of 20 m n.

108 m@@@%m @Hlaﬁpb&ﬁg ¢ @Mﬂéﬁsgﬂdﬂ razépe monehydeiel (39 rznb% , The reaction
mlxtl%gﬁxzagﬁgirr%g’ als’l%hwt TR L fth@?go(})léc? &h%}%ﬁeﬁglqg dfhe-g?@mpltate was

ayer was ex
colletiet! Ranfltratiog Mashahwithasld efidxpl amdirieden eacdoito@ebvide 18 g of [6-

ndbE Rl o o ashe}gg“srghékéﬁ} SR
NMI\%)\L te sowygkflsdgﬂzl@ﬁ@ﬁgﬁgp?s |n hot 'FHBNBSﬁ(s IH) 791

(s, 1HR&.10as) Hl); B i/myri SnasI+HH Tt er ed thr ough a 0.45 um
filter. Purification by mass 30 triggered HPLC (5 -

Step 32 ¥ (¢t éibly 2 A 2;3% W&Qﬂﬁ%ﬁﬁ%%@fﬁdﬁﬁnéﬂhm of

6-[6- 103°"WO / US20 841
Metl((ildaret hyI -I H-pyrazol 4-yl)-[1,2,4]triazol o[ 4, 3-b]pyrid

0
[0349‘]Z el 8)a ) HTS)? lé g]. gllél{hy?ll }:?yrgzsol 2. yly\,‘ﬂyngazm y‘ij]-}(yldrél'z{ﬁe (18 g,
94.7 ﬁn{l&? (nléthdRol @230l mA) ld) whafer 26l wag QJidk[d‘K@Hk(]S;mrg de@ irnol),
3 sul fanyl ]- quinoline (conmpound 3d)
followed by C82 (12 mL, 198 mmol). The mlxture was stirred and heated to reflux for 2h
under nitrogen atmosphere. The mixture was cooled to room temperature and concentrated

in vacuo. The residue was dissolved in 1 N aqueous sodium hydroxide and the insolubles

were filtered off. The filtrate was acidified to pH 2-3 with 1 N aqueous HCIL. The resulting
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HN S NNAN 5 Step 1:
3-Chloro-6-[1-(2-trinmethylsilanyl-ethoxynethyl)-1H pyr

W@ 2@BAO%8Y8 | - pyri dazine [0365] A mi xture of PCT/US2007/081841
3, 6-di chl oropyri dazi ne (505 ng, 3.4 mol),

preci te(téw‘is SolRecte@t WasHRt Wittr water and dried in vacuo to provide 17.7 8 of 6-(1-
di oxabor ol an- 2- 1-( 2tr|msthIS|IaéI et hoxy

methyﬂetﬁwyyazm-ﬂvy)r[dz2@4]énqzm{o¢4 33 ]nyridesing-3-thind a2 gelbow so15l @90 5%

yieldf}! émms#%a% & sudl 15 @il gl G u TR 853

1H), dé ¢lts, arp[ MS]Sm/? B3divMpHgly | phosphi no) f errocene]

pal | adi un(1 | chl or omret hane adduct (45 ng, 0.06
) and the resulting m xture was bubbled with
nitrogen for another 15 min. The reaction mixture was

[0348]e afte( - BthyDOG- 101204 y1)-bineduzaf-b-ot]-oaioiimg 1t0og,r5obmmol) and
L1k mydimidazaiedd s S dSneehorat eombies b MEd 0g8d) did

heatea ra@'swifot bR, dAPEé‘r shb@ﬁﬁlqué ik Sy I8 WRY Q08P Y r Bt ehipBrature.

hexanes: et hyl acetate 100:0 to 60:40 returni nig
Hexanc (l(brnbmmas added falowediby THFS6 g, §t64al foy ] 0 migsthemEltered and

st Bt LSS 8% A i P o et

1H- p?ﬂalzbl 41»1) 4& 2]4]tr(a:kblo [£3-b]Brd4zind 3 thi) as A@elldmmd @0% yield).
[034£f]6 h%e fo% owlrll ;]é/ u%dé%n %e )P&gﬁapé)cf(é/ QF]@%%%% e%ghlg%rﬁ%oé’heﬁyl\[

]-pyri Fazi ne

[1,2 ﬂmshbﬂ @Jb]@frldazme 3-thiol, 6- (3 -Fluoro-phenyl)-[1,2,4]triazolo[4,3-
| or o- 6 hy si l anyl - et hoxyrret6 }a)% 1H pyr
Vet

blpyrigimed-tjeh ﬁ%rﬁ\ﬁ%aznt%él %éhtoa%ﬁj Vi Sy q:fawaqﬂe 2
Fluo}%54 g_)nem? Oa[q%gt r eaC | On 8?%9 tsﬁg%eﬁl-é, g

for 1 then cool e Q.ro te ure,

Example 3¢ 8 1 luorgsphenyi: @& ila"wjnﬂ"r% ﬁfﬁﬁl 12 ﬂ-@aow th
cold ethanol 25 and driedq_in vacuo to prOV|de title
conpound as a white so (500 ngPH1.6 nmol, 79%
yield): I'HNW (DVSOg '/%Qq\\H s), O. 89 (2H, t),
3.61 (2H, t), 4.34 (2H, bs) | )@N(zH s), 7.09 (114,

7.69 (114, d), 7.94 (114,Nbs)N 8.08 (114, s), 8.44

d),
Stepgl g_IFF‘BL"'hp @?% a?%%bqehggglgxl&rg ﬁSIf 1H pyrazol - 4-vyl

[0350]- [ To & dikiuié amﬂe@;ﬁlﬂn Jiox3: (59 By, AR AinNE) Br 20inbbf Wkér ma 400 ml
2008/ 051808 PCT/ US2007/ 081841 [0367] To a sol ution
of 1, ﬁshmanezuamadmln@mmppam L-&r Resrgrabenil)-pthanpnsy (e D # 520 gmnol)

The Ig{)ﬁlllgﬁ rals? ﬂ,ﬁ))vg ,ng llt n%d gum%h%gmaged)&g aaxﬁé C’&e filtrate
was dd3ed ;cd% ecﬁl-af’vélﬁi‘% )of wadk laﬁ’&\&guﬁ&’d o G4 Qvithl R4 guechis Bodium

) he m xture was stirred and heated at 80C for
hydr@hdeu nﬂ@mlﬁmtmwgmsadd&wm oxirpre(49i g, 58 nymel) @pd thegnixture

was ﬁttlr%rea géﬁ% (gnngi rtg)tnfu[ dﬁa{J 'ﬁ‘z&%ﬁgrn h{ear}l]%qﬁg 9va§ g%ré’c%d;@h ethyl
acetald(€2:4409 lrlﬂlll) |2l th (ﬁ@hrﬂb la’:y%ﬁw‘d@ﬁraﬂﬁﬂ it trthe, mﬁ@@ﬂh ahiiykirous

wat er, and dri ed vacuo to q[i)row de titl e, corrpound
sodiuga; syl faiy aRd re@u:e@mtp@tq givia A il retifuge Whick was. purifid RQyflash

cor BBy 5h sRcR s sk R P2l Bl Bt Lokl

pale yellow solid (68.0 g, 81.4%). 'H NMR (DMSO-d6): 6 12.78 (s, 1H), 8.02 (s, 1H),
7.82-7.50 (m, 4H).
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(1 H s), 880 (1 H s), 15.23 (1 H, bs); M5 (nmz) 349
[ MtH] +. 10 Step 4:
W®@2q08/051B0g 2- Tri met hyl si | anyl - et hoxynet hyl ) - 1H PpyF/HSW07/681841
-yl]1-11,2,4]triazol o[ 4, 3- Db]
StepI2Y51(mh61’03ﬁ)h/én§'l)|-fﬂ'-r[1/h}4‘]ﬁ'iﬂzﬂﬂkldh@ [0368] A solution of

ui nol trifluoronethanesul fonate (436 ng, 1.57

[035H1mA)solut1@n|0£ (fpﬂ@@lg@f}étenym-&ﬁpﬁéet@de% oxime 4702 4dfwamol),n

S b
e T TR SS90,
mmotbiip3b0 adiof BD‘{/oﬁu&&lsl'&lanBL ﬁ)lﬁtmn%asfﬁeﬁﬁﬂn@ 80-2d0yStahd atdihtained at

Xant phos (41 5 mol %9 were added together in one
the saypg {epmeratwrg |0|V@mg§pt b§fte he reaction mixture cooling down, the resulting

0 I
whltfcrbftilﬁlé Eﬁltcfr.‘@gggﬁé } H%g%t rgtyr}ll g\égf?etrﬁlg}/%? wﬂ%ﬁ"w{%&?j&éﬁg drfkd¥h vacuo
to 90. ASf arwhitg salRING6. 6%)st}|1 SR PODMBOLiegeh 12.371e 1He)a1cz.2b(rs 1H),

m xture was stirred at 100C for 3h before 500 of
8.45 e i Hy ot Blddetld), dra3AdnH), Hdr(ddalHwé 18 (dtd dHa.6.%the, 2H).
suspension was stirred at 70C for 20, then the warm
[0352]1 xmmg»men 20 thdiwided doyid (22.4 g BAD bl 636 nfllof §¥0iqueous
lite, using DVF as_el uent. The sol vent was
hydrq-_c\hawraétdewas haaiogide iefBrARGERin RIS ks i e bgpridyring which

time fHeG&Y ggﬁ%@?&‘a}aﬂg& fl\’?@a 1 g"dvfurﬂe 40|qug ?%?g)%ﬁ%&éﬁ%rdened

Conc 0~ SI and puri
as the:mhxxtm cobledndhe golipivgs Bblatedrby filirtition, washed well with water and

drledg@%glggrﬁ%ge ha &%I rgﬁ% anol %ﬁ”? f ﬂg]ée%eg\elggg)gq}tﬂ?m{)\%tgg ! gtlreﬂux
ovenﬁ%h@ %}*‘%‘g éolveljfti Mﬁe&% %éucﬁ Tﬂe 9&1({11% Hvasstr)lturgec?gntﬁ %{ﬂanol-
hexai®e @3B)(td ghe cmt;e title, c@inp(omnmsm) g 7@ %) is:a ye;llod») arn@pmxs(smld

H s), 8.23 (1H, d), 8.43 (1H, dd), 8.57 (1H, d),

Step§ 35:1{1&#6 6B-MuBdr&Dhedyh-[Ho}] erifBinem z) 476 [ M-H +.
[03531 [ 6 r(nlcﬂlrwyf é-wﬂmrqrpl)mp/h) -2H-p),.2 Ateigenopaned1 Py 7P daninal,

s oS M ) R 300 RO LR 5 v

malntan:WaaZéﬂux‘%rvyfrﬂlghﬁQ‘he mixture was then concentrated at reduced pressure,
4]1tri azol o[ 4, 3- b] pyri dazi n- 3- Isulfa\%h} qui.nolin
dllut@d Wlilgeleﬂﬂler@ C@E’Wﬁﬁpsl povredpBtliet witBsHERE: (Bhen e sge roelted the

letlYi@%V&@:ﬂg&galeléa %ﬂ&%&i%ﬁ?&h%béﬁdt@ solMidiL an@ 1A s Wbl s.eﬁarated,

was concentrated to dryness an taken up |
the aglicob$ tayenwidhaxtecied mlﬂﬁdlthlafmrzeﬂahthn‘ft ioacd, e comttdngd egardé layer
his enmul sio

was GG BRUPHH e ethold asyERicrds AR5 o P ages purified by
colurﬁg}[xﬂe’ gﬁg?a‘{:ﬂ%§3(§1ﬁ@1ng WithtputEpdidieuibio %Wé tilel d&ﬁlp()ﬁﬁ)d Qg—a pale

he org hase Wwas sep arated andthe organi c hase
yellofzvl siohdr(éoS and. QO/a)e 'HNMR (Cé)ﬂlg)ueS &\&&tsedle\)yl%W—\Z(/e&Ze(m DHBT.60—

20 and dried to return a yellow solid (64 ng). This
752@@4“@\]&3’@ {-3kém. Ud)-i n met hanol (2 nL) to which

et hyl enediam ne (1 mmol) was added and heated at 50C
Step 40 [6-(3-Fhiotiro-phiegyIA[ k2 /4] ewiaxhs 3-gdjchyllakineanbi ent

1035 4R o6 QAP 9-Cr A0 BB R AL 9 QP EfamoD) i

13.6 (‘rﬁ’%f d@g%yrghrile Hﬁgr;@yrolaeélgg Yo ')v/@ﬂhq}e t[wﬁl’f(ﬁfﬂ’ll 4 nJrloof ifﬂ{agilnreahzygrate

was addegll The mlxture was then heated to 65°C and mamtalned thls temperature for ca.
0.5 hg (. B:rglﬂ %c? 4t03rlq %\pt\é{npgr%ﬁfrﬁ tﬁ’e Xnic‘[ure We%yplo]ure% 1nE> lcé-Water,

The resulting solid was recovered by filtration and washed well with water, dried and
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N NN 10 Step 1:
3-Brono-6-[ 6-(1-nethyl -1H pyrazol -4-yl)-[1, 2, 4]

W@ ei0aasises 4, 3- b] pyri dazi n-3- yl sul fanyl ] - qui noPETES2007/081841
[0370] To a solution of

scrat&eﬁ@n(}ﬂhe&eh@w iVd iy Eagsdund (V.83 g 90.2%) as a yellow crystalline solid:
| trlazolo43b]]I_Byridazin-
H NMR' (R SQedg):] & 447 i iEHe8 P8 (g, 1H). 78%-Ta§oln), 2Hh, §58cT-al(m, 1H),

7.30 e?télé‘%n‘ﬁlg %%&ﬂ%ﬁ%ﬂ%ﬂﬁgéﬁﬁgﬂmﬁxt l(J?e7\%gsw;t irred

at roomtenperature 15 for 5 mn then at 100C for 3h.
Step $h 6-(3-dAueriosphenyl)- [ddwladazm[#éobﬂl,éﬁttemmﬁethldnd t he

I Xture was con ted The rne was
103537, PP e SuiRRe GRPEEE Db atrad B2 R L iffetRE 400 me
0.789mbtvRy Al efHhin Q%Wﬁ%ﬁ@d 2 Nhgquebaiitsssi drégide (1 mL
foll 9(gar)gite \(/)vgghed with 1 M aﬁlueous lzlagggydﬁsy rdr| ee((JI L)
olloy

by sulipndisulfide &t sL)f {Tihe sgastion mweiueeduasised ghreukiferal b,
then goﬁled to. rg&ln érﬁ?éré@l € ?ﬁogolngé%%dg TRLRI ARDYsi 8k whe di€R1ved

adl en
with N iit{ifeohsl p‘bt@dﬂhmi hydbkidecheafell and eshiGAdd thign dfe insolubles were

fltergth Bheqblimieasen S net By e uuh A RS agiebit HGhy The ERamiive n
prec1 1t%§w? ﬁﬁ%%ﬁ @%I}%@ u{xtg:lw/ﬁtéﬁ‘ Ei;]djéirled 1|r_1| ngﬁo(r%glfi@%omﬁ)und as

an orﬁngd)s,oh& (D22 g, 502% Iyl)e,ld) HiNMR$DMSO4)d6)8§ 782 (dt, 1H), )70 (dt, 1H),
68 (d, 111), 8. zg 438, 440
797{8,@4&;;} 218t 6 85, lH) 14 05 (s 1H); MS( z) 248 [M+H'T".

3-(1- Met hyl - 1H pyrazol -4-yl)-6-[ 6-(1-methyl - 1H pyrazol

ExampleW: =[643- N/Ilthyﬁ 14 pyraagied-9)i[4,234 hjiazolo[4,3-b]pyridazin-3-
yridazi n-3-yl sul fanyl]-quinoline [0371] A m crowave
ylsul é]eﬂ“lﬂahn‘t{% pennyl

3- brono- 6-[ 6- (1 net hyl - IH-pyraz yI
[1,2,4]triazol of 4, 3- pyrldaz fanyl] qui nolin
e (38 ng, 0.087 ncmN)/ th I yj azol eboroni c

4 nmo

aci d pinacol ester (22 , and

di chl orobi s(tri phenyl ph palladlun(O) (3 no,

0.004 mml ). 1, 2-D nmet hoxyethane 30 (0.4 nlL) and a 2 M
thmmwmous solutlon of potassium carbonate (0.4 nL) were

d. . Th WO 2008/ 051808 PCT/ US2Q07/ 08184
1035¢Jo &oiluiids of EfemoutRR oG ks 0 A BSg s gprog fpyipmine
(0. O7§t}§L Qf@ﬁﬂl'n?olj ﬁﬁmm%%ﬁﬁéﬁﬁlﬁ@gen Q’bé Igﬁgse&ﬂbty'bubblm in

hanol, and adsorbed on silica rification )2/
mtrogdra‘@h 5 mmnoﬁm(d@mmryiemacetgne)dkpall@}bumlﬁél mg. 804t snehtXantphos

03 S MR, B e G0 1 G B

thiol g_BhCh%‘@ D8 imdly weRSSIdéd, a8 ﬂ{eelﬂlxldﬁ‘é@ra(s 5egas9éi9fb5another 5 min.
O 0. 1% HCOOH npdi fi er) and

The rghetinrernizéira pray somedsat] 1084 §(§|23l}13 iMgre p@ﬁ%hum catalyst (11 mg) and
hganwlgg w/%p é)(fd%?gr orreﬁhgﬁéé l'et%%\@(glr %V&tég Yas cgoled to room temperature,

filteréd {htought H U5 im’i‘ﬁlmtr @dahe drudt )ImlﬁtuEer(lslpm’ﬁieﬂ)dlredtly by mass-
Ql 0o

) razol ) - 2,4]triaz

tngg@]egﬁﬂdia(zﬁ T\95\§/ WLGNH?@* g.1 @Jﬂﬁ%@p&h@oglé@ 9 @F9dds Lomeet 6-[6-
% thdzo

- _ -4-y1f2 t 4.3-h dazin-3-ylsulfanyl li
(l mét%?gti ﬁ;ﬂ% f%)l ﬁ%?ﬁeil’?z o%zo OA{, 3- t}i}}g)l/ ralzélnaz |ynsé1 R Lqumo lnSeHaS :
yellow $dlid¢58%6 yi€ld).
[0357] The following compounds were prepared according to method a: 6-(6-Phenyl-
[1,2,4]triazolo[4,3-b]pyridazin-3-ylsulfanyl)-quinoline, 6-Phenyl-3-([1,2,4]triazolo[4,3-
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Step 1: (6-Methyl-pyridazin-3-yl)-hydrazine [0372] To

a suspensi on of 3-chloro-6-nethyl-pyridazine (3 g,
wQ@3o08/0mmse8 ) in ethanol (45 nlL) was added hydrB&i/Hg2007/081841

hydrate (45 nL) and the resultant m xture was heated

a]pyﬁcﬁnréeﬁklnfanyf)gn 2?4]ﬁ{a§oloi§4>§lb]p3fndtaﬂﬁe ¢ I\HEBEn%azbﬁm-@Qlfanyl)

reduce réessure and white solid was

6- ph%l[lléﬁc,‘t]@dlzw [f4;3I b] Patldmneaﬁd6x@r§}hmomhﬁwl)sflh%ﬁbtlamm{éﬁ

T

[1,2,8teRoR[4,5-HBlridbinE] 6 (ZF l‘ﬂibrd phe@gzgm( ﬂQ,@t’rﬁ]zoloH 3 a]pyr1d1n -6-
yridazine-3-thiol [0373] To a solution of 3
yisullghyby: (b3t rigrglol 4 HisisFidaane. (q@bnmrevs@fs% doMety} eenzothlazol -

s LI OME 1) L 2610 520 R G-
benzéthiaadiﬂ-(i-yl%ulﬁa{yé)’ 6-|0B-hftth$ﬂld Hspyragai-4dy 1341 2J4¢mat(ﬂ8 4I”Ilb]p31rlﬁdzme
6-[6-knempuay D | P BUL TG Br B & and-dgpoline
PSS gl AL e Al
qulnd.lh)erﬂ-ﬂhy)lr(ﬂ@/ B8thyl-é4] 3-(quinolin-6-ylsulfanyl)-[1,2,4]triazolo[4,3-b]pyridazin-
TR (e BT
ylsulfa@%ﬁﬁl@hr@ 3. (Eelg-ﬁ)’thlg’i&-’6 ﬂs@fﬂ 6-@3mkth lH%)&Q@ZO( 4.y1}-
[1,2 zﬁmpmsfbépmimsz csﬁmsncshmzo@@ﬂLﬁglw anyl) 6-(1-methyl-1H-
R
I IR e A e
[1,2,41eF R0 8- AdsridizinS - ylsﬁlﬁilhiyi Nqulﬁﬂlﬂe;ﬁ lelLﬁ)Sr&ge[B (32 If(ljuaozrcl) rg]umohn-6-
ylsulgapgmu&fmraaze]le[%%nny@da{le%ﬂr ey BezaTEAR, 3 TaoroN-methyl-
[3- @7 &@ﬂ&ﬁhﬂ% brinb. ,@%&m% ghg{é%z&opg %hay%ailﬂ 631 oo, 2-

no I"acr al” acet
F luomdv-dne(tﬁ)ﬂ W}(MSthgﬂﬂHdaehzmmldwoK S—y&ﬁﬁ'anyﬂ.[l B 4RtiaroigK)3-

Pyli?([g’l%%§s g?era’{d%gfﬁ zgmflﬂﬁ%gaﬁsu%@@%?r t%a?c%lﬂ@ og]pyrldazm-
6-y1] R AR, ‘ﬁ%l(‘g%ﬁicﬁgla&& -d-PRMeSPE rﬁ]%a%oloﬁ‘@ bt]}zﬁldaz1n-6 -yl]-

m xture as concentrated in’‘vacuo. The resi
benzgatrtle,t3- ESH(e”elFlbemwemolnrﬂ%yﬁqlfemdb ijehazwdb[ﬂd%]pyndazm -6- yl]

T TR DN T a—

ylsulﬁﬂ?ﬂfcﬁﬁﬂ)ll‘ﬁm l'ahin?@4gﬂbthoﬂll61[51(°}@ﬁétﬁ’ﬂ Y-ptaasia-yl)-

chir onat o on silica usi ng radi ent of 0-5%

(12 sl D it dos iy Isiiansas quinolint Weshsir d6-(1-methyl 12

ey AT PO S oyt ity atine sy gmning Rt
{6- [69(131%eﬂlyb!3Hqglr:§5zQ|l |4C$le PO piigdoth[4, 3151|p§15ddﬁm-®BVB&ﬂFhum6hn 4-
yl}- a;p.q}e 77Flggo}(_23(6 mq)hyl ?g?,&}[{rle@lo[ff ﬁ_sa]pygd%n}_%dllsqfapyls qgmggne 2-
(GG SR I R TR P s O bl S B Suinotio-s-
yloxB3~&thamd, 3Metollicriemythy REL 24 |t &0B [AG; b]pyridazin-3-ylsulfanyl)-
quinoline, {6-[6-(1-Methyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylsulfanyl]-
quinolin-3-yl}-carbamic acid tert-butyl ester, {6-[6-(1-Methyl-1H-pyrazol-4-yl)-
[1,2,4]triazolo[4,3-b]pyridazin-3-ylsulfanyl]-quinolin-4-yl}-carbamic acid tert-butyl ester,
5-Fluoro-6-[6-(1-methyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylsulfanyl]-
quinoline.
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2.74 mmol ), diisopropylethylamne (0.87 nmL, 4.98 nmol)
in DVF (9 nL) under nitrogen 20 was degassed by
wheeBlos18e8 i n nitrogen for 20 mn. , PCT/US2007/081841
Tri s(di benzyl i deneacet one) dipalladium (114 ng, 0.124
Memmq} Strem catal yst) and Xant phos (144 ng, 0.249
). were added together in one portion, foll owed

[0358- nfétSHWm{l of §- m?meqwz@lr@[(ﬁ@mts] Pt myaol), rﬁélseprpnylénhykané@e
J
01378 1T By LA Bk0055% 7 pin nmicogen

for 20 ﬁﬁ&t’ﬁr&(ﬁlmmyﬁdcﬁlemmmbﬁtﬁdtm (kﬁ)ﬁrmg émﬂﬁratnbl Stndcatalyst),

Xanthad 005 el S LA PO 8RS felg ToR P g PYaol B 2o plar -
blp é;é%fn%rft ‘é@S(SO(‘fihl%eﬁtl 5¥ ndrhd1 @El%dadﬁgﬁ QAP a@tr&lxﬁ' 8f Ritrogen. The

Ica g as eluent. The solvent was
reactiou apiatuat eds stlrradait 160°Gafod 22 hevittedisahpearanse @fthe salidomspension.

bet ween water a 0% et hanol /dic ronet hane. The, ...
The gy TR G 8PS G0 B Ap R PSRN SCoH GEGH BF A R of siic

gel, @ﬁﬂg DMPUs 'efdeﬁﬁtﬂh@ Br%%)‘-icfs hasdihehunea Wg)ﬁfu@&f‘éfnt@ itePiatbiCixture
usi n%jra gradi ent of 0-5% 108 008/ 051808

and lmg 168084 The H@Fi@dﬁf@IWaﬁldeNﬁrW%hﬂbWahﬁ@t@ ethe
534

resul AP o rin RS e el I PR el oape ot

yello®@blid, THREHiM vels irreSireRldxin 1sopr0é)anol for 1h, ﬁltered washed with
3-(1-Methyl - 1H pyrazol - 4- ylf met hyl -

isoprepangk oné fzediny yarupaaven aBI0°¢) fguﬁ ﬁlawp)pr%d%(?q Iﬁé of 6-[6-(1-

meth%l_ g[g[grkod_%gl}%-gﬁ)n[\g%@ﬁ_fﬁfo%ﬁmrgd%o gfglsgﬁ&ﬂrl] quinoline as a yellow

solid ithy8% dapinityI64desidiérny!l ) - qui nol i ne (40 ng, 0.107
mol ), 1- nethyl 4- pyrazol eboroni c acid pinacol ester

- 4,3-b d -3-

el 5 RT3 2 gt o
ylsulfn§{ss- mtbd»-)]unib,lmel(:Cnmmbunquhane (0.5 rTL) and a 2 M
aqueous sol ution of sodium carbnate (0.5 M) were

added. The vessel s capped a owaved at 120C
for 30 10 mn. Thﬁ%a S separ at ed, the
aqueous | ayer was e,g/&(vl t;&ﬁ)l

met hanol / di chl or omet hane (2x)N d the conbi ned

organi cs were adsor bed siNica gel. Purification by

| a Iy i Ga. '
B o
bubbﬁﬁi iniirbgersfot il 8 midHEo thelsoldtivasab tddedes-(1-methiyf-1 Hebybyzol-4-yl)-
ss-triggered HPLCS1 - 95°/CI—BCI\VH% HCgIH
(1.2 4T lobd.§ Wesritsrge cobind (100 R, Hf> BmqiAncspragae- ptro-guinoline
I b
(600 g YoBRzo: Moedei palbi b R T e
tempéia8ive,\dileted)wit 0B% thetidvel/fichlooamethareemdadsatbedven silica gel.

Purif{éret?&)é{);: gps v (iggrglgtggratpﬁy 81’)1( %‘i"@g Eelluzsmgraograc%ent of{0—7‘[A>
methamﬁﬁdji’dhﬁérbﬁ%ﬂiaﬁ& fo@’rd@& lW hl%aﬁ"len ﬁ%&ﬁ&ltm;ﬁy}azapuw i n-

pyr azol -acetic
[1,2 ‘Htr(a@olvé‘i B\;bl]p)[rndaZmAQ-V}sulémlbﬁ-mtm- qlpylm@ézal d@rlsygllosm(ﬂﬁir(%%
1d )-3-[1-(2-norpholin-4-yl 20 ethyl)- 1
yie i+pyrazo| 4 yl]- qU|noI|ne
7- Fl uor o- il net hyl - razol - l 6-(6-methyl-
Exampple®: 7tVethy}-6[6Fd; rset}byb;'/ RMATY- %y 1[ @bﬁﬁﬂ@)dﬁﬁfﬁlﬁymﬂazm-

_yls%’fjxé%lf (lgﬂ{o(fltn% );ﬁilfinﬁhgd Zlf |r'||' g)zl(r)laé ol -

[4, 3-b] pyridazi n-3-yl sul fanyl)-quinoline. Route 2: One
step procedure [0378] A solution of
trifluoro-nethanesul fonic acid

3- (1-met hyl - 1H pyrazol - 4-yl1P125 qui nolin-6-yl ester
(15.9 g, 44.79 mol ), diisopropylethylamne (15.5 niL,
89.58 mMmml ) in
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DMF (150 nlL) under nitrogen was degassed by bubbling

wWth nitrogen for 30 mn. Tris(dibenzylideneacetone)
wale@alsmas um (2.0 g, 2.24 mol, Strem cat al ystRCEES2007/081841

Xant phos (2.54 g, 4.48 mmol) were added together in

one portion, followed by 6-n#g
[1,2,4]triazol 0[4'53§- b] pyri dazi n iol (7.44 g,
44.79 mol) under aN ream ofsg gen. 30 The
reaction mxture wh Ned /at TOOSFor 4 h. The
reaction mxture was fi tePbdmmhlle hot and the

filtrate was cooled to pi tate. The solid was
col l ected and washed with nethanol to give an

[0360]f f AWBIkiBn 29 'trﬁfﬂxor%étﬁ%éé@l%rﬁé‘ ﬁélﬁ '7ergeﬂﬂ%la%Lﬁ%lm Ly] ester (1.38 g,
chr omat ography to get 109 WO 2

4.74 pawl) giopreddaBlamigl 13 mLod.61 mmol) in DMF (8 mL) under nitrogen

vas gt LB MRS A A TE A bl b
(99 myg, ©!1d)mmb0 368 ¢ Mﬁtﬁlﬂd &Qm%@d@zwmm ®BRAded

accordln to exa e 12, route 2: 6(6 Et hy

togetherdn gne p@ra@m @[lawsd by éﬂ Trm%ﬂzylnlfépytag@lﬁ-ahwl )2#@[1(3101@@( br

b]pyrﬁeatzf?e% %&E@ %l %_% ¥r%r¥;1| lﬁ 61 ys?rge%n&lé Hlt )en q"lljllleh rea ct10n6myxlture was
stirred |af HMYC]fof Lh2 Tﬁ]a frédcﬁ@x@h@itﬂre&vastﬂoméﬁltd adonf tenpékathre and poured

onto %M/%WPS Eagﬁi qléo @éu)nﬁbmsul[ﬂmg pregipitafeayas fylfaaed waphgd with
watel"’lél!lcpalf7 leL:(z T'(%/rl 3]@r}§ﬁn) The feSIilth cake was dissolved in eOH ﬁ_pO ngl and

dui no -pyrazo -'propi oni ¢ acl
CHCHB5B0 ] )sarid Moﬁgqivaféﬁﬂcboloﬂhhg Bharddhl Mé%@:]ded\ Thecsuspm\iﬁn was

s 5 6 Clo oo AZBIe (U Yo theaigrd b WA mixireve fijgred
over 5 Shdrf mﬁéﬁgéﬂﬂ»lug;) ThEA1FDWhs ew@p%ﬁa?édﬁﬁ%&@ t@g‘i’{f@@ﬁé}g e S,

pot assi um acet ate (48
Recrysmi]l;a,tlo[l Trom EtHH a(ldi Dkﬂhm’fyﬂnphff@]dhd ho)d e 7 0@6174:»]6 [6-(1-methyl-1H-

pyra3t st o tidagll A P Vdeting 3 s e PO o Bhie iy uflily o2 %

yieldM th nitrogen and capped. The reaction m xture was
m crowaved at 15 130C for 30 min.

[036Ijl SBE%FP 'll%v{u?g i %f’?% {éve% élﬁaré@%;%&%ﬁn t%l'eglnglﬁ%' 6d%g['6[h gh'wthyl-

H-pdta@hll—@-&t)k{ll 52(4]&12#251%[14'B-rbﬂl;ﬁ}&idhtlﬂ@)-ylsﬁilfd@ljl-qirm&)ne( 5(3-Mathyl-3H-
wer e added, foll owed nd a
benzgrrmlagabézyé%ﬂfgwlarér(éﬂn%hyl Héwagaéph‘w&a[ﬂ A Bhiogo P 3 Bpyyidazine,

6-[6- Ffledlﬁ/@so d?};}?nmsl)l?lt??;\?e’% gg& Ig\é?b’]%? %&%g@gl{]ﬁﬁﬂﬁmmhm N-

ox1dea|6€(6tMethM L2, 4] tiawpdo[ 4 Betsipfridatziar- b lsu Hfanuphuiao B, BetBylefd[5-
It Th d t Iluted t i.th,

(1-mesf i RATBeK Foamitng: vfsyﬂ%@ylld Llaiéﬁflﬂogﬂééﬁpﬂaéﬂré yl}-

amme &E%’ypkﬁ@\évl Jﬂ?ﬁ%y Oui-ﬁa{ﬂamfhyﬁl{@' '2f4]§fa)zolbg1 P%%ﬁlﬁzﬁlnl?a ”g

met hyl - 6- (6- et triazo
ylsulfanyl S]Ullim]lpyrl daZ| n-3 -yl sul fanyl)-quinoli n 3 -yl] -
pyrazol -1-yl}-propionic acid as a creamcol ored solid

Exalﬁﬂl@% $L (8. Ethyl-BHa5az8indidazol- 5-ylsulfanylﬁ-6 (1-methyl-1H- gyrazol -4-yI)-
I\/lethylamno[124]tr|azolo4 b] pyri dazi ne- 3-t hi ol
[1,2,4jtrdazolo(4,3-b]pyridazine (compound 3

\ N
fN SQ->

NN\ )

e
X N
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H3C/ NN NNN 25 Step 1:
6-Chloro-[1,2,4]triazol o[ 4, 3-b] pyri dazi ne- 3-t hi ol
WO 0®810318T® a suspensi on of PCT/US2007/081841
(6-chl oro-pyridazin-3-yl)-hydrazine (1 g, 6.917 mmvol)
[0362]n TeBkashlord- 4&1%bhﬁ@$su&ﬁdﬁﬁ6dlSﬁéthyli-tfm-p@fazmﬂ 390
110, WO 2008/ 051808

112 Hebrblbbt Hlpaeane (B g b5 o HSGRA Meopgoper
ethyl5pmne]1§ TR(F ml 1 e?ea@ggrr?glggnﬁ%g»nép%?igteg?gﬂ?@?%agﬁ,r{hen it was
conceml(atdden vBcud Thit reSiszic avad sBG@0ndagl iK@tmiveacid (hdd@(b,naém powder

reactj m was .further stirreq f , .
75 g Pgrgs o eded e FeRction miirenyas i al oo 16h, then it
was ctobfe@tts Footh tdinperdiROME %stm%ﬁﬁ@rﬂde WltﬁqnosTBFthe iron. The
Itrate was 5 acidified to pH N aqueous HCI,
mlxtlan ovas henqentrategirt eacao wad thei rbsttétm@jresiﬂﬁc: wmhtafeartectwllthﬂrw aqueous

st 538 IR SRR S bR B S5 LG bt PP, 1 ves
then dilité @M CHBRSYY, dittedd Andugh 4 0d5iut HREUOd Bie RAAN IR ture was

485 ny of 6- chl or o-
puriffed direef]yt by masstoigaersd BIRS (25 % EFBCNAYD, LL%AGRO modifier)

to pr J} ?5( &g%ﬁy}_@e&@ 3{[#%@9%@?&&%{@ 6 141%6%871 1H- }g)razol 4-

yl)- 162 W}atﬂnz;dlqm3nl§]pirr1da'&1r{b]dsranﬂﬁfbl solid (8% Jypatd). daZ| ne- 3-t hi ol

["36331;%@{??‘ s s Pyl Be el R B I Rarinle T BL

Methsmjr-aﬂnybrﬁfﬁoemmmgdamhﬁqg]sulfmm Fe-flc medrylmpyramlmsl)
tirr t,.100C . f 17h cooled to,r
QR HRAR AT AN Bt WG T s a AR
[1,2 Wazoﬂ—)h@ﬂb?ﬁ}’ﬂcfahﬁ% Pl B%ARA LS oiRgaol -1 Iy@% @ﬁﬁé/g\@ﬁl'ﬂ@ Formic acid
wat'er; and dried in vacuo to g|ve1 1 rrgof
salt. 6 mat hyl ami no-[ 1, 2, 4] tri azol of 4, 3 b] pyri dazi ne- 3-t hi ol
as a yellow powder (58% vyield): "H NVR (DVSO-d6): 6
E 1838: 646- 31101 h1-$§- i -y1) 41 2 4] (Ri08514,3-b|pyPidazind4-
xan?p H)q X et@ ]|61£i~,az Iﬂl\/%)q z]( 182&‘[1M% f’@llilnm
sulﬁmbaum@hs@@mgmw 081841 Exarrpl e 15:

Met hyl - {3-[ 4- (4- me\thyl 4H-[12 rII&\ZO| 3-yl sul fanyl)

- qui nol i n- 6- N

yl sul fanyl]-[1, 2, fkﬂttlazol o[ /@;&?dazm 6-yl}-amn

e (A, Mthyl-{3-]

[1,2,4]triazol -3-ylsul Q rll{umolln4y|su|fany|] [1

,2,4] triazolo [4, 3-b] 2|n6yl}- amne (B), and
[0364! 6T$§SM%§IBH bagl GLQI-[rri'etl%rl 4]H-§>yraz&l4o§1§ 32*4]]@&2616@123 ﬁ‘p%n}dazm-

qui nol i ne
ISt Gmolind (R000, N3RS Supelrin DR (10 ml yavad added Aropwise a

solution of 3-chloroperbenzoic acid (70-75% content, 721 mg, 4.178 mmol) in DMF (5

mL) over a period of 20 min. The reaction mixture was stirred for 19 h, and a 10% aqueous
solution of NaOH (60 mL) was added. The aqueous layer was extracted with 10%
methanol/dichloromethane (3x) and the combined organics were adsorbed on silica gel.
Purification by flash chromatography on silica gel using a gradient of 0-8%
methanol/dichloromethane afforded 66 mg of a white solid. The solid was dissolved in hot
DMSO, and the cooled solution was filtered through a 0.45 um filter. Purification by mass-
triggered HPLC (5 - 95%‘ CH;CN/H,0, 0.1% HCOOH modifier) provided 5.7 mg of 6-[6-
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(A) N(B) NN NHS HIC-NN NNSNN/N ~C H3ICN
H [0383] A solution of
WG209805808}- (4- et hyl -4H-[ 1, 2, 4] tri azol - 3- yl sul PEFYEI007081841

inoline (106 ng, 0.331 mmol), diisopropylethylam ne

(l-métﬁyloﬁ@-p%a:zop4-g§2[b !’ﬂmltr)azbr(‘) W) ﬁﬂld%heisnﬁ@ﬁxglpqﬁlﬁ&%% a

?assed ling in nitrogen for

whitersolid (il Beyight) | deneacet one) 10 dipal | adi um (25 ny,
0.028 mmol ), Xantphos (32 ng, 0.056 mmol), and

Exanﬁplefet ha{bqnﬂrleyn{aiom #1268 @idofo 3,31 pyFi A P As @AY

ny, 6 Mol ) were added. The reaction m xture

qum%ﬁse@@mppwda?) 100C for 16 h, cooled to room
tenperature, concentrated in vacuo, . and the residue
was di ssol ved in LR% nmet hanol / d oronet hane and

adsorbed on silicg gel. Fir?t pur fiLcation by flash
chr omat ogr aphy on &% N N\ using a gradient of 0-20%
15 met hanol / di chl or one Qan&d‘ﬂforded 44 ng of a brown
solid. A second purificatioNby flash chromatography

Step N3 AHIND-61[ 1 F-ArifRthyIsilang1- @th@kﬁﬂbﬁﬂl) - [8'1@2(91 4-yl]-pyrldazme
nmet hanol /d| chl oromet'hane” afford of (C

ny
[0368)r eAmmizbire p§a6sb¢h1@roaﬂddazmerf@0%mga3 Arnpmplé 4t érSetetsmnethyl-

134 B B TS St kPSR 1 v

and KyOd);f(1.81g) 9BanwbD VA de nfl. ¢f digxak add ¢l bf @ twiselegdssédvith
and_( B) asavvhltesolld20(58%|el npl e 16:

mtrogmv@t) HW DEXTUE Was %ﬂéﬁ% 91chlom[é;}r é&ﬁﬁ rw)h)hmhlw)f?rmcsne

palla@ﬁmﬁﬂﬂhc@ﬂdﬁ%ﬁb oA az R%}ge ﬂ%{g hg Er)%xﬁg ) éﬂ}s thf f%Slng mixture was

bubbRAGANDG 85 BETAAKRNG NS TR feactibmh 1Bixtlid wds hedtedlatNl 00°C for 4h,

841 . T | ut
then %ﬂe(r £0 a?soﬁoc?ﬁt%})%%gf&re the pRyeormPhRRe MRS S0 vedniin Dipetis- dde

i€ Bhd¥ Q&&ﬁt%@bh%ﬂ% | and purified by flash col
orea ﬁe VP S ATtr Lazol of 4 3-b]pyr | daZi ne- - thi ol

chrorﬁﬁﬁglﬁplmm:luﬂn@ﬂsﬂhma@es ethyl @idFat¢ TODO L) 60vAE retumag tittediomegpound

os s sl o 0 er 206 Pindloe s STt SRR CRERSP 1ok £ 0%

(2H, vya§6hgm )| 550\52@11 s)arrobzqw ﬁf% t(yH a)a%qﬂt(mggﬁe@d (HRLS; MS

fier) to prOV|de
(m/Z)531? [M8A". 6- net hyl - 3 [5 (1 met hyI 1 H pyrazol 4-yl)-1
H pyrrolo [ 2, 3-b] pyridin-3-yl sul fanyl ] -
Step 2: {6-[1-(2-Trimethylsilanyl-ethoxymethyl)-1H-pyrazol-4-yl]-pyridazin-3-yl}-

hydrazine

[0366] | To a suspension of 3-chloro-6-{1-(2-trimethylsilanyl-ethoxymethyl)-1H-pyrazol-4-
yl]-pyridazine (640 mg, 2.06 mmol) in ethanol (5 mL) was added hydrazine monohydrate
(1.34 mL, 1.4 g, 28 mmol). The reaction mixture was stirred at 50°C for 18 h, then cooled
to room temperature. The precipitate was collected via filtration, washed with cold ethanol
and dried in vacuo to provide title compound as a white solid (500 mg, 1.6 mmol, 79%
yield): "H NMR (DMSO-d6) & 0.00 (9H, s), 0.89 (2H, 1), 3.61 (2H, t), 4.34 (2H, bs), 5.48
(2H, s), 7.09 (1H, d), 7.69 (1H, d), 7.94 (1H, bs), 8.08 (1H, s), 8.44 (1H, s); MS (m/z) 307
[M+H'T".

Step 3: 6-[1-(2-Trimethylsilanyl-ethoxymethyl)-1H-pyrazol-4-yl]-[1,2,4]triazolo[4,3-
b]pyridazine-3-thiol
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‘room t%mp%a]a

[1,2,4]triazol o[ 4, 3-b] pyridazine (11% yield). [0385]

The foll ow ng conpound was prepared according to
W@@aP05808L6: 6- (1-Methyl-1 H 10 PCT/US2007/081841
pyrazol -4-yl)-3-[5-(1-nmethyl -i H pyrazol -4-yl)-1H pyrro

[0367]0[ 2o E-Sb]_]upyn ofl{ 6+{ B@l-trﬂﬂétﬁﬂmj{dn]}d bthoxymethyl) lH-pyrazol 4-yl]-

pyr1d821P63 %l} Z ol o[éﬁg P\ i%g’{]gg ;}qu] ?:thfll?i é6 g]mL) and water (1.8 mL) was
added [42@@? gﬁﬂng’ 24 Hﬁfﬁdlfj qgl’l(ﬂ)\/e’%i' by CS; (tO f'z mL, 3.5 mmol). The mjxture

ut nol'1 n-4-yl am’ne, |'uoroaceti ¢ aci
was %metd apd bnqicxhatcBOé@)foﬂ\Bh lllslldSr niltopkn Mrridﬁpherél’ AAesuailxturd $as cooled to

1 GRBRANED D% voluge n yacus and aridifisgtepH kwith 1 N

aque®JsIYCI. ‘T‘Bé ré%uﬁ | éﬂlﬁli”dﬂé’{vlis &ﬂle@@h'\ﬂas‘ﬁe& Mth%@dt&aﬂ?r@dﬁ&i id
tert-butyl ester (15 l)

vacueifocprowide ftitle lsempoyl %L@rrgaﬂasedm&é dquamtame wie)d): ‘FRRMR (DMSO-

a0 SSRGS B o 0 i cing e PR GRS 32 G 8 8.7

(1H, @) 8580|(‘VHQS)I ns @N@@r bsRMS (e Bud (xedrjover ni ght to give
0.4 rrethyI-IH-pyrazoI 4-yl) 20

o R AV BB it

b]pyhﬂaﬁﬁ}3 ﬂhelfinqll}-qmmneorrpound was prepared accordi ng

[036@ g i pcguFrn)[hgyl( t}lﬂhég;orgéthan%sulilfo%%tre%i? é r_nAé: ¥ |5)7 _rrgmol)

duso¥1%%>?l¥f}f %ﬁh@ (3724 p! Il@@)‘ﬂﬂxolTHi DMP gﬁﬁ&lé}%utrogen was
uoroacetl c acid salt 13 WO 008/ 51808

degaR&TbyBRBIiHEG8 b8rhEen Exr_a}@phm T8s(dibenzylideneacetone) dipalladium (33
£$ &%l‘b/esp %laic I‘Sﬂy%Q%L& I’Xa%gp?ll E 41 mg,b§ 1%¥f°lo)dvelezzfe%d§e&/ 1I:og<le'ltlh£rairr11 one
portulin'l f&lé@édrbﬁé’-ﬂ NE:F%Wl&H*\lEIWI ):th@l &himna K ﬁﬁﬁmmﬁl 57) N

A sol ution of

[1,2 ﬂtrmpk@{@@}mrrmgﬁntbrql ﬁ‘é98(rmg,61 m@(ﬁBurrd%a)streasn of nitrogen.
leth

The rﬁﬁtlo{r’%gﬁ%% was g #2 86 g)é 3 fé)r% ;5/ Q(E%kﬂ aztlv%ted%’v%o&)n%ng

charcohll w&g@adéd Tha @uspbﬂslon was stirred at 70°C for 20, then the warm mixture was
Tris(di benzyli deneacet one) di pal I adi um 506 ng, 0.552

direcyrfiftered darqughe ® U@M@elﬁtﬁ using BXEgsqlyent. solvent was evaporated

in va{q%tdg?{é gés%iﬁré ’taﬁngc% lru.})% ﬁicﬁioﬁl(ggetggﬁe%le \gﬁﬂéf%ﬂﬁ‘ﬁ\m ous NaOH

were a reaction mX
and consensrhietfoath silica gfﬂ)@ﬁ‘d f)mﬁﬁe’kﬂayhﬂas]ﬁhelunﬁadtromatog?raphw bhltmg with
dlChl(\;\l%?nC%f%%le ?r(ljet}tla%o[ ? (W) 5??[[(? ;elfllirg t1tl%r(]:gm%glr1rtlci atlsl aong t yellow foam
(250 mg, 0.53 mmol, 37% yield): '"H NMR (DMSO-d6) & 0.00 (9H, s), 0.90 (2H, t), 3.62
(2H, t), 5.54 (2H, s), 7.62 (1H, dd), 7.83 (1H, dd), 7.91 (1H, d), 8.07 (1H, d), 8.18 (1H, s),
8.23 (1H, d), 8.43 (1H, dd), 8.57 (1H, d), 8.75 (1H, d), 8.96 (1H, dd); MS (m/z) 476

[M+H]".

Step 5: 6-[6-(1H-Pyrazol-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylsulfanyl]-quinoline
[0369] To a solution of 6-{6-[1-(2-trimethylsilanyl-ethoxymethyl)-1H—pyrazol-4-y1]-
[1,2,4]triazolo[4,3-b]pyridazin-3-ylsulfanyl}-quinoline (150 mg, 0.32 mmol) in
dichloromethane (8 mL) at 0°C was added trifluoroacetic acid. After 3 hours the mixture
was concentrated to dryness and taken up in dichloromethane and neutralized via the

addition of aqueous NaHCOj. To this emulsion was added a chloroform/methanol (95/5)
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10 between 1 N aqueous NaOH and 10%

nmet hanol / di - chl or onet hane. The aqueous | ayer was
weziosassesl wi th 10% et hanol / di chl or onet hane (BX)/US29d7/081841

t he conbined organic |ayers were adsorbed on silica

mlxuge |(20 100 kid Bdd @0 MY). Thasfasitiphaty Wy RpAtednnd ithd drganic phase
usin gradi ent of 0-6% net hanol / di chl or onet hane

ﬁltergﬂr qr@rtg% qms@ge washed (withy wates thep E Cranddried|te efummq wellow solid

(o4 o b sy akep wp fymetbangl @ I 6 pihethylonediaming (e
was alded dndolicaraal-a4 SO‘KJ foe tiholur. The mixture was cooled to ambient temperature
an o B O T3 e B MO (7

mg, cﬁi‘/sﬁn%o eﬂz%gh RYF (0.5-nt), and
4H-[124]tr|azoIeSth|oI (12 ng, 0.1 nmol)

Exanzaeﬂﬂt ﬂ-ZﬂMftﬂngﬁa“ G-y o ragtes - SO £V es
[1.2,480kAb[40- mgyﬁuhﬁH@@ﬁm&ylpadﬁnﬁs EoiRiuRd 409 vacuo,

resi due was i'tioned between 1 N aqueous NaOH

and 10% net hanol / d| chl or onet/flahe-N20 The aqueous | ayer
was extracted w 10% neghagol/j/ di¢hl or onet hane (2x)
and the conbi %};ayer wer e adsorbed on
silica gel. Purific i dh flash cf
silica gel using a et of 0- 10%,
nmet hanol / di chl or omet hane afforded 16 ng of 6-(6-

Step de3Bronfo-G-[6*(Uinethyd7dl-pyrazol-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-

4 tidazin-3-yl sul fanyl)-4-(4-nmethyl -4H[
yls“l%“iﬁ qﬁ%/l&fol 3 ylsul fanyl)-quinoline as a cream col or

037 oIT@I cd18tloy beb-45-(1-2R azdd:4-y1)-[1,2,4]triazolo[4,3-b]pyridazin-
[ (g Ethal [1 Q)2 4]??|(azo[[1{§?-2m€bﬁ] pyrl}(]:iglz[lne]gafoh?[o ]pyr1 in

-ylsul@@ym quinalmedi @p2.785 mney) wrgadalaceiiq acyy (30dak) was &dmdmmme
(0. 71§ng§&@0 13, D 813 ;&}{)pgﬁgg %{egga]&éﬂ' HBIQ%? 8\%1is' %A\rfgd)grt] ;kf (?%%fmc})erature

for 5 atih thepian A0WIC foe Sh.EThe(16akibg was cSSlefﬂto ro@ﬁl @Bmpenityre, and the
pot assi um car bonate (120 nmol 1, 4-di oxane
mlxtl{re @’aﬁ@n%ﬁﬂa‘%tfé\m{&4Thﬁ_1?51€%"swa%@aé§§%ﬂfdfhﬁw?9§ Lpnhaqiepps

h
NaOIE (? gg(?henyﬁhot% H]](“I)I no% rr "g}éee(r)] %lg Ilﬁ'yer wa%%ep asated washed wit
1 M adjuetniso 88D drled avhl‘lsodhu(rﬂsu«ﬂfawnﬁltcred,%d&dsrg))em silibegel.

dded, apd . the ni xture heat.ed to 80C fo u The
Puri L e TSP R Do e Rsped Ssidietol Sordy ¢ o

methél{(ﬂ’/ﬂmhﬁ)r%@t?ﬁn&%@éﬁ 3@1t g 0?BlRoRble- R’)a(lgx%lethgp@H-pyrazol -4-yl)-
purified via [ ash col unm chr omat ogr aphy

[1,2 4itrmn1@[‘b34wpyrmne& elsulfionyl-quigdine0y atbeigesolid (31% yield): 'H
NMRQ@%W ?f@, ; 31%2”%@5’){ &34 Goe7 58 b 298 g rbes fa . 1,
8.43 HH%} %défo(d7 ﬁg S;Wg s Ms e b E?AQX)JM\%IQI ne
Step 3 415 ?wp?l léSﬁx?a%nﬂwﬁ Belumrity Pl buig) i o

[124§iﬂ?¥iol Q%tlﬂggnﬁ%i‘lnfﬁ-}lsumﬁfl] _guitvfihegen at nosphere was

irre rously at anbient tenperature for 4
[037HouAsnicTivevrivrisal wasetwrgederitl 3-btame-[6+(1 ougghylal Fpaprazol-4-yl)-

2 Gfppifrran egr AN PSRRI bERS siab 87 s Sesy -+
pyraﬂa@baftﬁn@im bma@&te@&fe(zaqnglcb 10458iRP) atd return
3-chl oro- 6- et hy idazine as a white solid (627 ny

d1chlgt@%s§tr1§h@3ylphoppmm p(atl;gt;g@jO)eQ mgp. Q()gmmpl)) 1,2 D;;gw(@pqyethane
(0.4 rgi) and a 3M gﬁqd%'oug gdlut?dn8§f };o}asﬁmdgarbd}@te%él rﬁﬂf’w@éﬁ Adﬁg&' The
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Step 3: (4-Ethyl-phenyl)-hydrazine, hydrochloride salt
[0391] To a solution of 3-chloro-6-ethyl-pyridazine
W@ 2008/08180%. 01 nmol ) in ethanol (14 nli) 20 wasPEOUs07/081841
hydr azi ne nonohydrate (14 nmL). The reaction m xture
vesseWaas Sdpped el aflicr8@&yddait 12&C for 20 efinr Ehecorpatntayat wagseparated,
The resjdue was partitioned between brine and

dlluteét%l;jf meiigaelatnd adpprbed oy e grlafuiitication Ry dheky cipmatography on

sﬂlca%ﬁl ﬁ's‘?nq%éggx)adl { bEL 19W&e§1%l5‘&pc§16|r$rﬁ%tﬁawf ridd di@hg%f a yellow
ayer was saturated wt

solid.CFieaolid evaa fid-tHen ptitified mqhemmilg dby mist-riggelnad HEb@t(é\t— 85%

,ned or gani r s dri.ed ov .
CHs Q00 45 RO Rip s inlhor R Besvmpdrotdoret iiuped wsing
50% efSeNRECh1OfnRktdne %lgﬁifedad}dl d%' Heﬁﬂaﬁgl/&lkhﬁdraﬁﬁthane to provide 10.5
chr omat ogr aphy on lica gel using a gradient of

mg of)3 1D%eﬂaﬂ+1éhpj'rhm1-4e}’ﬂl)1ﬁr[6rfétmeth}él ti&-pafazol-¢yi7i8 . 2xtjtresfzolo[4,3-

-N-i soprop hydrazi ne as a

blpyri}é%namaﬁfw@ﬂﬂw Ot Y %h%gf%m@ i ssol ved
in ethanol (3 nL) and concentrated (2 nm) was

Exampledd: -M@thylech,ﬂhnamlszmﬁ-b]pwmzwﬁ-ﬂeql at 80C for 48
h, before concentrated in vacugyto dryness. The
resulting solid 30 was {rijura ed wi th diethyl ether,
azeotroped with tol uene and rT,@d in vacuo to give a
brown solid used in the ‘ep W thout further
purification, Ste

Step &+ & Methyl-pyzidapin baPohsiraziveb] pyr i dazi ne-3-thi ol 115

[0372!9 FORE( ggésﬁé’rg%ﬁ %@U g%{gﬁ (]ﬂ%glgzléé’@ﬁ%bﬁ%gn&w fhapol (45

mL) Wak adﬂe& fydmamint hydvat (@6 aeld). andhiee reealeint onixturessasl heatd to reflux
for 3 by, BIpshpiIhS “oen HE GEmO TR BEERNSH TR RS A s whte olid was
colle&éd 5§ ﬁﬂﬁgﬁlgn%g@ Qed withleth &)1 A fon &gﬂ%@i ERF (8Lehetty1- &X{ldazm-

e resi ue was treated wt N aqueous
-yl)-anydrafzmletvmse)btalﬂéldas& vﬁh1tetar§9ﬁttdhwas>ltdr(éa‘t/oe§deldb th 1 N
aqueous HCO to pH 2 and extracted with ethyl acetate

Step Q?’ﬁ-)Met_ﬁS}ﬁ[l ?Qmaﬂﬁg[ﬂ-ﬁﬁfyr%zmﬁﬂﬁﬁpcem rated in
vacuo to gi've dark yellow solid.

The
[0373&]ol Toawelstion pf KLOJ& (eld 3\/\$,t0r12(8t1h911) inmethanel (é%nﬂé%ﬁéﬁﬁ @dded (6-

e S5 L e e
mlxtlﬂs WEiS ﬁ'ﬁ&@bd th 4ntid8bnates Ibethf 4ndPaf¥on disulfide (98 mL, 1.61 mol) was slowly

phenyl ) - N-i sopropyl i dene hydr azi ne) 1H NMR
adde ﬂi@@ﬂl@pﬂt wllewzglytion vgqq)heatgd gpreflyg oygfm@H})e ore Iggloc.'@l of

solveb@g]}?ﬂ@ résgc}ue vﬁabld}éedzwﬁﬁ)ﬁwgqu%oug 1 1o ﬂ\@wﬁ 'ﬁlé)edléild
washéd (Nfﬁthl"@tt&ryUpbrl dRind 33 p a2 6/nadthyl 1 Dlé}:];t[azdbﬂ B1—b$p)§tidamhé-él=thlol

was Gbiaingc 3 YOIROIBOYen (e bWty STV EIVRRG AEnA gt AHLT 28 G

6- th tr A 3- 15
1H), g]“S;ﬁ&%z#égéy‘?ﬁSsﬁﬂ?»eh@%ﬁ%dﬁkiﬁﬁﬁg (970 my, 2.606
mol ), 4-(4,4,5,5-tetranet hyl -
[1, 3, 2] di oxabor ol an-2-yl) -
1-(2-trimethylsil anyl - et hoxymet hyl ) - 1H pyrazol e (930
ng, 2.866 nmmol), and dichl orobis(triphenyl phosphi ne)
pal | adi um(0) (92 ng, 0.13 mol). 1, 4-Di oxane
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(10 nL) and a 2 M aqueous sol ution of sodium carbonate
(5 nm) were added. The vessel was capped and
worR@soswed at 130C for 30 min. The reacti on nPRI/USM07/081841
was partitioned 20 between water and 10%
Exa hansld-Niéeh PIHE;E‘ S-yl -
dggtkr act ed Wi t % Eﬁ({]ha}r,]zjlale( g?‘gﬁlﬁgygln%? ﬁgﬁémﬁ o b!%yrldazm
3-ylsulfamyilhauinolige (tompopadetlddsor bed on silica gel.
Purification by flash chrons ography on silica gel
using a gradient of 0-8% aNgl / di chl or onet hane
af forded 1.073 g of theScr elcoupling product as a
light brown oil: | was red with TFA (10
nm.). The reaction Qx we was stinreg-at room 25
tenperature for 2 h; beNore concentWati ng in vacuo.
Rou tTﬁe resi due was treat ed wth 1 N aqueous NaOH, and
e precipitate was filtered, washed sequentially wth

Step wa:s&rrom-@s Bdthylqe el;aﬁtﬁaond]ae 3tlﬂ§ﬁhﬂhiiﬁ-3st hﬂﬂh}ﬁlphhﬁolme
solved in 10% net hanol / | or onet hane and

[037‘Hd sB@ bé@lueﬁn 8f $-(&-meguil-[1 Mﬂmw@aﬁ bhiyyidagiashylsulfanyl)-

auindfi CO7 88, ERC T B b e A 1 PR AEAGRY 1 B 0324

mL, 6 prtﬂnﬁ)lﬁdl(oﬁwmt Tilyd red€tion mixture was stirred at room temperature for 5 min
h}rl azol o[ 4, 3-b] pyri dazi n- 3-yl sul fanyl ) - 3-
then @td£>8| C BiTeAeiiqnwas gaghadstp gogm &mwaturfwl%e mixturd as

B0, L R R T Sl o

methared/dichéordmethame: iTdhe @rgaﬁld‘llgyelqusueparated, washed with 5% aqueous

e B o Do PLERE A L
a gradiehtlof @LBVJ méﬁaﬂfd@&ﬂ’dmﬁ‘eﬁhﬁe @ff&x@ed@if‘ﬂg dfB- l?roﬂ)]o 6-(6-methyl-

triazolo[4, 3-b]pyridazin-3- 5 yls anyl ) - qui nol i ne

[1,2.4] ti:@ﬂrpb&h&i-bﬂmafldwmsB NSH%YN CMnCNIm@HS a befgephd (9930 1icld)o'H

NMEYORS O %gﬁéﬁéﬁb "’P{fﬂ @diﬁi’g 1060 1 4:87 @, 11D, 7.99 @, 1HD),

8.41 & m}/{? Isi@@(miﬁ?,ys St aH%Iqum/@@Immam([zmﬂm 0.54
), 1-ethyl-4-(4,4,5, 5-tetranethyl
i oxabor ol an- 2-yl)-1H pyrazol e (149 ng, 0.67
Altel[n%tel O%L%ZCOB (186 ng, 1.34 nmmol ), 10 1, 4-di oxane (7
[037531L) Aa;ﬁliltl‘ﬁﬁfoé triflidrémethinesdlfienis midﬁimnmmirdﬁigafsybﬂtanB mg,

2.74 RS0, R HERIAED ponine g 810 bbes i) AT A uonicogen

was d‘égﬁsrsg Y Sulytﬁglg% fni’iﬁ)%eﬁ PRGN ?trlﬁﬁ?&hg}qldeﬂea%et@hé)r cﬁ}ﬂ‘@llﬁﬁlum

actor"at 1 or 20 m n. The crowave vessel
(114 ogoD 434 andolt Seemtchi@lyst)and Xentphes Edmag, t0e2#9 mlml) were added

hl th wat | ati,l
togetfisit opRugen PHoVEL b ARt Hd 4 Ao Tas bl Bhrsti (so
mg, 2549 ﬂnﬁﬁ)l}}ﬁ{deﬁﬂ ek bf 1'11%@68}’ TH&%&tféﬁrﬂRﬁﬁ@%ﬁﬂhﬁd 291108°C for
di chl or'onmet hane: CH3OH 100: 0- 80:20) to obtain

1h. Bhe(rgactiohymixiueg pgs egadéd W-rppm-temp@atmes and S00Img ofijativatgdol

decoffifimg s RyRfof s “Aed 0 SnaRR HHtGE el e fifure wes

direcly GRafeathraGE0s @ ltzgg)ftsﬂlcﬁ xalmsigg DMF 3s {idedtbThSsol Ik Rk - [
1,2,4]triazolo ridazin-3

evapargied eml Vagupl qndqthp FRsIqus veaswa{mw?%l?@wﬂem watgr and 10%
metharﬁﬁ/%ﬁdhgdrgl%ethane. The organic layer was separated and adsorbed on silica gel.

Purification by flash chromatography on silica gel using a gradient of 0-5%
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20 1-carboxylic acid tert-butyl ester,

3-{4-[6-(6-Methyl-[1,2,4]triazol o[ 4, 3-b] pyri dazin-3
\NQEGMMSBmWI)-quinoIin-3-yI]-pyrazoI-1-yInethyl?@ﬂﬂ&nmﬂMH&u

ne-|-carboxylic acid tert-butyl ester. Exanple 22:

metha@nol/HiohRbmehans3affdrddd PYina 28 B -tHonb)6-@=hEthye | 10y, 4 1ttidzobo[4,3-
ltriazol 0{4 3- b] pyridazin-3-yl sul fany lN? gui nol 1 ne
b]pyr(c@émp%uh’a fap))-quippling asacreaq)-cplorad sohid (3% 2&lddo396] To
3-{4-[6-(6-methyl-[1,2,4]triazol of 4, 3- b] pyri dazi n- 3-yl

Step SuB-f(BMéthyHlJHWruibl%ylb-b (oymethel-{1,2,4}tyiazdlof453-b] pytiduzin-3-
car boxlyl ic acid tert-butyl ester (65 ng, 0.126

ylsulfmi))qlwa QMdded 6 nl of (1:1) TFA: dichl or onet hane.

he
e T S e el et T

blpyridazined-glsylfavdpouiaclime(4amg, ONEF nmeohaholeth(yb-4rmyyazaaboronic acid

nat 500 .ng, 3. /. dded. . Tk
pinacp et (98 fil R pate e i orep R legy R e e Goas i p) ¢4
mg, O/(ﬁfSUfﬁnlto{-) PPAYing®hoxyethane (0.5 mL) and a 2 M aqueous solutlon of sodium
3-(1- azeti di n- 3- yl -1 H pyrazol - 4-yl) 6- net hy £QECJ§I'30

carbopgtei (@ionb{ wle@daddqqaﬁ ik yassehwas eapped qiraiwlc}owed @t i
| d 0
min. ?’g%/ Prg\%ﬁl\é\’ ég’y%(g Im% l'I‘rr’la éd &aet aqrugoﬁls 15 r)was %x{ Qc?fgg %\mﬁﬁ@ Y0

accor npl e

meth%ﬂ)l/d&h(olropﬁéﬁhbhéj@ﬁ) aﬁdﬁd@ﬁﬁbihccﬂorgamcs were adsorbed on sﬂlca gel.
yrazol -4-yl)-6-(6-meth 1,2,4]triazol o

Purlf{cqf By B%hi c@gynﬁogaph;ggm $i ﬁﬁ%, ggl us;@g,arggpcilﬁg of 0-6%

meth%] g/ﬁ Af?for %)fggf(]}? f‘ﬁé{dﬁb@ﬁgﬁﬁ %G_Hu)[e &1{d8TRE Dilaas further

purifigt dy Iniasytiggeepd MPLC (8 - 95% CH3CN/HzO 0.1% HCOOH modifier) to
provii %II g]étzqeft %gloqnsti[y llge é]rh%z)p - aé)%'rﬁ thhyﬁ [¥ 2) trla&oloﬁ{ ? y!

Sk IR IR, )

10371 Breyfolloping fospmpuad T ARSI RSO IO CARPPI. TS -6
(6- M@thgpr @]gﬁ&ko@épi 3-B]pfridazii-$-y1s0BEMNTNJuinblih-3-yM- My NS -acetic

acid, 8-(6Methgt-| 162, ﬁhea@ﬂa[ﬂﬂkﬂpm@i@@m& yisujfamgyl]-8- [hé@mqrp{iqllr%ﬂl-

i azol o[,4 ZI n I
R B R e o A
[1,2,Ad¢de0lops, srb?bﬁﬁtames -{13difatly])- @Jlﬁ(ﬂﬁlel SHFDloyo-3T emsthy It H @iyrazol-4-
was stirred at roomtenperature for 15 n1nutes and
yD-6t(pranethddil Zuft lirkazalolt évb}myé}déﬁyoﬁrﬂa@ fangh-qgnolmesgo) was
added. After 1 hour the solution was diluted with
Routdi2¢ Qinerstepepiuzedure3. O rrL) and washed with sodi um

103740 A8 R O EORT GReSHE ﬁ%ﬁgyfa?@ <% ot S
quin. irnl- ézpémiig‘g%eﬂl 2y &frfol & iSoprepyIeM y mﬁ’e @rS'S"‘l%L ( £9.5% mmol) in

over Na2SO4 and filtered. The [trate was
DMIo(@d /@ erdt) natlehiirogenagasodegassed by bubldmgemt}am@rogm forr 38 aniby

Tris(dibenzylideneacetone) dipalladium (2.0 g, 2.24 mmol, Strem catalyst) and Xantphos

(2.54 g, 4.48 mmol) were added together in one portion, followed by 6-methyl-
[1,2,4]triazolo[4,3-b]pyridazine-3-thiol (7.44 g, 44.79 mmol) under a stream of nitrogen.
The reaction mixture was stirred at 100°C for 4 h. The reaction mixture was filtered while
hot and the filtrate was cooled to precipitate. The solid was collected and washed with

methanol to give an off-white solid, which was purified via column chromatography to get
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fl ash chromat ography (Si 02,
di chl or onet hane: CH3OH NHACH , 95: 4. 995: 0. 005 -
WwW@0200805883 0. 02) to return 23 ng of PCT/US2007/081841
3-[1-(1-ethyl-azetidin-3-yl)-1H pyrazol -4-yl]-6-(6-
13.3 g6t hyl-nlethyd- 141-pyrasaol-gl) 4. (@-aéth Lﬁlgmynraz%m[h S ]p@idalzin=3
ui nol i ne (34% eld). [0399] T e follow ng corrpounds
ylsuligaylyqpineline €9%xielbdi ng to exanpl e 23: 3-[1-(1- 25
Met hyl - azeti di n-3-yl) -1 H pyrazol -4-yl]-6-(6-nmethyl-[1,
(0379, 4The fotlawing] chnipolnhdywerd azéparedt-acybiditlgftaryimplg U nwuta® 6-(6-

3-711-(1- - -6-
Ethyl([éhg'(ggrnglfoh |3 b?gyer}daglln[] -gllelfarLe )h%/(l)-meth rHaS}?rlazoAl 4y )lf& qginoline,

Methgll{ﬂ[ﬁallt-lé—lieﬁlﬁpllﬁLéﬂ %O‘Phgm h@ﬁéhm 1§<J11]%H¢1ﬁ anylyaaLdipEld-n

sopr
b]pyrp@zmz@blL}Aamm]: 6- (6- net hyl -

,2,4]triazol of 4, 3-b] pyri da2| n- 3-yl sul f anyl ) - qui nol i ne
Exampl@iﬁ ﬂ-MéthyEiJWJ[G—g@-%{étﬂqu'lQ 4]vﬂ13zoio[hbpmg)?mhznﬂ-acykulfanyl)-
-é-ethyl , triazoto ,
quingline ﬂllspy@@olyl-sl}mrapwn)c agid mendme WD 2008/ 051808

PCT/ US2007/ 081841 [ 0400]_.The structure, nane,

physi cal and bi ol ogi cal @ t he compounds are
further described inSTahle Table | Corn Enzyne XTT
Structure HN

) say (mz)
ds c- MET (GTL16). [McHM 1 Cs0 |oN1/§6}5FQS(D|vso d6)
s 750(m 356 2H), 7.553Nn BH), AR

793 (m 2. 799 (d 1

[0380& H% mlgroyxgwe yessel ws chgrggg withe@t(4- !pdpbpyrgzo!;']z }(l}j&-n]_eth.}jl-proplonlc

scd QoL Ae 165 et BB Bl S8 0 S ohmal

potasSium/acétate( (@4 ,mg’i‘@@l%&mﬁol) NyINbis (dipherdylgiosphind)fenvcedtd) ,

N, NAN 7.84 (d, 1 H), 7.92-7.94 (m_2H), 7.98 (d, 1
palladiym(ID\¢hgoride qighloromgyhang aggduct ¢6.6 mg, 0.008 mmol) and DMA (0.6 mL).
The \%:s{/épgﬁ%’ bixs?hefj ki }?nlé‘l)éf][ﬂ ﬁﬁc@agﬁ[; 41[ ihg]re%%ﬁé tufl% Wi mlcrowaved at

anyl) triaz azine 3
130°Q\Fbr(GDMER: 8B rofo-62(Adiethyti[ 1,34 Briatdlo[4;3; b]ﬁsiyﬁd&sl)n 3-7ylﬁl$fa(1yﬂ])-

qulnoilg}e (ﬁi{ﬂn?g} Q ll\lé gqmol} an'_cq dicl?lb?o%is%fr%gelgyrﬂ)hos})hiﬁe)Npa'ﬂagﬁﬁ(O)s(S%Afmg,

0.008 mmol) were added, followed by DMA (0.4 mL) and a 2 M aqueous solution of

potassium carbonate (0.5 mL). The reaction mixture was microwaved at 130°C for 1h. Solid
sodium sulfate was added to soak up the water, and the liquid layer was filtered through a
0.45 um filter. The crude mixture was diluted to 2 mL with DMSO and purified directly by
mass-triggered HPLC (5 - 95% CH;CN/H,0, 0.1% HCOOH modifier) to provide 11 mg of
2-methyl-2-{4-[6-(6-methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylsulfanyl)-quinolin-3-yl]-

pyrazol-1-yl}-propionic acid as a cream-colored solid (19% yield).

Example 14: 6-Methylamino-[1,2,4]triazolo[4,3-b]pyridazine-3-thiol

H SH
N

HaC”~ N K/NLK\N
=N
Step 1: 6-Chloro-[1,2,4]triazolo[4,3-b]pyridazine-3-thiol
[0381] To a suspension of (6-chloro-pyridazin-3-yl)-hydrazine (1 g, 6.917 mmol) in
ethanol (12 mL) was added a solution of KOH (390 mg, 6.917 mmol) in water (12 mL)
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10

15

(s, 1 H, 9.25 (s, 1 H 3-(1
H Benzotri azol -5-yl -sul fanyl )-6- phenyl [

WA 2@3431808 azol o-[ 4, 3-b] pyridazine 4 1 | N ( DVIET652067/081841
3.95 (s, 360 N s\ 3H), 7.57 (dd, 1 H), 7.74 HNC-N

drop\?\igé\' Ceibord dlk%lﬁgg (((854 frt%ﬂ 1334 II‘Bmol) Wad a@d(depwisél Dhe réactidn

mixtyge WS §mﬂ%%tH9PmItWWﬁ@2%f0r 481y|/3,ant11€r@ 841 mE G end 399 g KOH
were Fadeg %1%06 §1$: I%%aé:;llo 11 xtufesvl\j?sf furth?r] stlarle% St 26%1 Befgrf C()ggentrftmg in
vacudd)T; he&eﬁdﬁ.le(\dﬁ, treailede15h IM acﬂ@NﬁQ\IdGH @nd Mteddd. [He ;ﬁltBaZéfwas

ac1d1§%to pfm )Wlth y\NﬁqyecBJ@ }_P?(al r,%y prep;gg’;e(\agst filthﬁ'_g off. "8@ regplting
ﬁltra% a{(?s efgﬁ;t?d WF%.I ng}& ?‘{’fﬁtg g]v)ﬁ zFﬁletHé’ E(?I’B?/IEI?% Iaﬁi)csé w%%e?’(ﬁ'led over
sodiufrdsulfhid) ﬁltBreﬂQC((mmtratdchaﬂdf(hredlﬂn vaaworto ppravédel4&9)mg of 16-dhloro-
[1,2 ﬂ%mz%l%%b?#r%n 3(’[5}5) as_l_a ng’l?o% so?gi\ ((SE%lyi%;pdp_'DlZI ﬁ&[_l%@M%O-a%):
574é?d 11824 (8188; M(]m/,%) 7. V8 19§*.(d, 1 H), 8.38

Benzot hi azol - 6- yl sul fanyl ) - (3 (d, 1 H, 8.59 (d,

t | 9.41 ,

Step %metﬁ‘yk‘g‘%ﬁé? Sedseloda i blingate A 007 o5t aa1
[0382] | 6-$héd6b E2W%%l@@) 3I—-|)8 pygldg%né ([ﬁth@gf_‘?")fi,ﬂhhgl\,l lyggngogm wak treated

1
with ;%10%8\//0 9qyegus g_ol].q)lon & rgghy]@rmule € repcion mixture was s irred at 100°C

for 1’&, %lgpnl %gglgqﬁ;?m%}f%ér}q?tgﬁéérg #%ﬂ%cf{odpﬁl—i Fithd Th'l)aqueous
HCI. IThe ;ré’shttfrigqtﬁhplide Was filtered, washed with water, and dried in vacuo to give

185 mg of 6-methylamino-[1,2,4]triazolo[4,3-b]pyridazine-3-thiol as a yellow powder (58%
yield): "H NMR (DMSO-ds): & 2.83 (d, 3H), 6.85 (d, 1H), 7.44 (broad q, 1H), 7.74 (d, 1H),
14.2 (s, 1H); MS (m/z) 182 [M+H'T".
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b ridazine 81 I H3N ~~ N (DvsO-d6) 8: 2.75 (s, 380 N
(N s~ 3H), 3.86 (s, 3H), 7.62 CH3 (66% (d, 1 H,

W@ 2@8/051398 1 H) , PCT/US2007/081841
3-(7-Met hyl - benzot hi azol - 6-yl sul fanyl ) - 6- ( 1- net hyl -

ExanﬂpﬁﬁS( Metﬂyll-‘{)?) 84 &4919%115'1 4H-[1,2 4]trlazol 3-ylsulfanyl) qumolln 6-
4]tr|azolo43 pyridazi ne

ylS“l@nr{ﬁ |(1e2,4]11‘l%010[8:3313]p94"§611@s6-yli wmeéAlaé\’le%lyl -13-19-(4- F!;Ddlyl 4H-
[1,Z,Mazog-ggygsntlgﬁdyy}_ﬂlfinélagggflgﬁ?an%]-[%,2?4?tl‘lf‘mlfhh,@-ﬂ]ﬁ%@iazm-&yl}-
aming-(BY-aiddi 4)64(6- Deerholamiias§1 25 srisaolo] 4831 py G 4zin Fefluianyl-

q“m&b‘%@?ko@%“ﬂli%aﬂff‘?) azol o[ 4, 3-b] pyri dazi ne 8. 25
(s, 1 H, 8 34 (d, 8.40 (s, 1 H, 9.30—s, 1H

91 I r] (DI\/ISOdG) (dt, 375 NF N H)/’,“ 7.56
(dd, 1H)H761 . ;H) 77£ﬂ(d 1 N
7.83 {4 m@sg (dj @N
6[6( r ot.ph€nyl) 4]tr|az 0 b] 72,1
, 799(d0\1 , 57/& N /
4]tr| azin- 3- ylsu(AganyI ]/Nwﬁ('\ll]ol ine (d, 1 I—% N(dd,
1H, 890 (dd, 9.48 (s, 1H10I’[ b
(DMBO-d6) S: 3.88 378 N s \-/"" (s, 3H), 7. 53 ('&d, 1
H, H3CN; NN 7.78 (d, 1H, 7. N N1H), 7.99

(s, 1 H, 8.22 H S
7-Fluoro-6-[6-(1 yN<| Htpyrazol -4~51)-[1, 2. 4]triaz
(d, 1m,838(dg%?m/'&ft§w
ol o[ 4, 3-b] pyri dazi n- 3-yl Nyl ]-qui eN ne 8.40 (s, 1
H, 8.45 (d, 1H,8.92 dd,1H 11 | 11 :

(s, 431 H3C H\ 3H), 7.56)7.59 (m N , FN\\ N
7.70-7.72 (d, 1H), 7.81- HsCx
H

[0383] A solution of 6-bromo-4-(4-methyl-4H-[1,2,4]triazol-3-ylsulfanyl)-quinoline (106
mg, 0.331 mmol), diisopropylethylamine (0.096 mL, 0.552 mmol) in DMF (1 mL) under
nitrogen was degassed by bubbling in nitrogen for 15 min. Tris(dibenzylideneacetone)
dipalladium (25 mg, 0.028 mmol), Xantphos (32 mg, 0.056 mmol), and 6-methylamino-
[1,2,4]triazolo[4,3-b]pyridazine-3-thiol (50 mg, 0.276 mmol) were added. The reaction
mixture was stirred at 100°C for 16 h, cooled to room temperature, concentrated in vacuo,
and the residue was dissolved in 10% methanol/dichloromethane and adsorbed on silica gel.
First purification by flash chromatography on silica gel using a gradient of 0-20%
methanol/dichloromethane afforded 44 mg of a brown solid. A second purification by flash
chromatography on amine silica gel using a gradient of 0-8% methanol/dichloromethane
afforded 10 mg of (C) as a cream-colored solid and 17 mg of a impure mixture of (A) and
(B). The mixture was further purified by mass-triggered HPLC (5 - 95% CH3CN/H,0, 0.1%
HCOOH modifier) to provide 6.7 mg of a (1:1) mixture of (A) and (B) as a white solid
(58% yield).

Example 16: 6-Methyl-3-[5-(1-methyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-3-
ylsulfanyl]-[1,2,4]triazolo|4,3-b]pyridazine (compound 53)
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7.85 (m 3H), 8.01 (d,

2- Fl uor o- N-net hyl - 0-[ 3-(qui nol i n-6-yl sul fanyl)-)1, 2, 4]
W@ eoos@Astps 8.21 (d, 1 H), 8.34 azolo [4, 3-b]Ppyr/is2007/081841

azin-6-yl]-benzamd e (d, 1 H, 8.40 (d, 1 H, 8.86

(d, 1 H 12 11 Il H C N (DVSO ¢6yH8: 3.90 (s, 361 NN

I NN~/ N3H), 7.74 (d, 1Hg/. N (dd, 1 H), 7.95

(s, 1 H, N7.97 (d 8. o (N,

616- ( 1- I\/bthyl-l prr‘a}élgm [ 4)tdazol o[ 4,3 1 H),

8.38 (s, 1 H, 8.41

- b] pyri dazi n- 3-yl sul fanyl ] -quin ine (d, 1 H), 8.84

(broad s, 1H9.20 d,1H 13 Il | \JI§3cC N 405 (DMSO d6)

8: 3.85 (s, Ns /) BFD 7. 44 (d 1 , 7.81 N \N N2

103841° 50  Bonricn O s Bty P owpfedtypif 5 aﬂ?l?@z"l Plsbijaige (28 me

0. 141|'ﬁ1m08) add dlﬁeth%l [‘1)2 4?1-‘152610% ,3-b]pyridazine-3-thiol (35.3 mg, 0.212 mmol)
ri dazin Isu anyl]-5-nitro- %Tlnollne (d,

in DM KR e) o pdded s (FAAL) 835 mmeD  Thedeacting puigioes ey Sired

ooy Ayl gt o4 i g

mass3drigReey HPhCa8 61956 QHWNH@IQ{ 10)126 HCD@th‘ﬂgdlﬁélﬂ-lthpﬂoineé’él7 mg of
-meiiyb 3 OvEISbplPeT) B Py oDk L bl e
112, Kl et (Frye ifé’““)a? 03 (U, T H. 6N & 36 5 3
(0383 (Ehgoasww%@wnﬁ 226 PrepatpAagparding g xapRle 18 gl Mathyi-17-
pyraZofd-yil)-5I 5 Py -11F- }_gyr)ﬁzc)l 4- 1;-1%{\@'1{“61{)?Zﬁbﬁ{gﬁdm?ﬁi??sulfal?/l]

pyri‘dazine 16
[1,2,4i|trazeud143®]mld@@nesm 7.45 "N 41 (dd, 1 H, 7.75 (d,
1 H, NN7.97 (s, 1 H, 8.02 (s,

Example 17: 6-[6-(1-Methyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-

ylsulfanyl]-quinolin-4-ylamine, trifluoroacetic acid salt (compound 34)

H,N
TFA salt

[0386] To a suspension of {6-[6-(1-methyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-

b]pyridazin-3-ylsulfanyl]-quinolin-4-yl}-carbamic acid tert-butyl ester (15 mg, 0.031 mmol)

in dichloromethane (2 mL) was added TFA (1 mL). The reaction mixture was stirred at
room temperature for 1h, and concentrated in vacuo. The residue was dissolved in DMSO,
and lyophilized overnight to give 10.4 mg of 6-[6-(1-methyl-1H-pyrazol-4-yl)-
[1,2,4]triazolo[4,3-b]pyridazin-3-ylsulfanyl]-quinolin-4-ylamine, trifluoroacetic acid salt
(90% yield).

[0387] The fbllowing compound was prepared according to example 17: 6-[6-(1-Methyl-
1 H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3 -ylsulfanyl]-quinolin-3-ylamine,

trifluoroacetic acid salt.
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7-Met hyl -6-[6-(1-nmethyl -1 H pyrazol -4-yl)-[1,2,4]triaz
1 H, 804 (s, 1 H, 827
W@L@BA5Bo%H] pyri dazi n- 3-yl sul fanyl ] - qui nol i ne (RIiT/US20pi)/081841
8.43 (d, 1 H, 8.44 (s, 1 H, 885 (dd, 1H171 I o
Exaniple D¥56 (610 ethyl-A., 7 9] tlidzol4AB-b ddziN-3-yRlfanyl)-444/méthyl-4 H-
Aﬁm- 1H, N 7.72 (t, 1H, 7].%1 (dd 1 H. gl.)sé( (dd,
[1,2,4]tnigzol-3-ydspilfanyl)-quinoline (compound 57) _
2-Fl uoro-4-[3-(7-fluoro-quinolin-6-ylsul fanyl-[1, 2, 4Jt
riaz (d, 1 H), 8.12 (d, 1I—|)Iqsu[-4, 3-b] ‘

pyri dazi n- 6-yq- N- et hyl - bey-n > 8.29 (d, 1 H),
8.39 (m 2H), 8 (qh\é{ , 8 8.95 (m 1 H) 18 |
6) N M2 6

| Hc o Hlc N (DVBO 4 s, @45 N] Ns 3H),

2.79 (d, 3H), 7.46 F N9 (m W 7.74 (t, 1 H),
7.82-7.85 (m 1 H), » N/
2- Fl uoro- N-net hyl - 4-[ 3- (7- et hyl - qiN nol i n- 6-yl sul f anyl

-[.7.87 .
0358 L Jpfifioh B 4 tpldho s nbiobSnolined1 4 & 63 mmebue 1 1
diisofropfethglanilind)1,.9BmL]111.65 nindt) in BME7(20 ML )lurkdks nitr8getBwas
(broad m.1 H, 8.60 (d,.1 H, 887 (m 1 H19 I _lI
degasseshgpubblingn Mtrogn fapBariae Y rigdibgngdidencacatgne)ipallpdinnyS06
mg, %S%%moﬁ; ﬁantgaﬁos (%'5&) 'mgz 1385 nN‘r}lol&da%d 6%5&13/1—?1‘,25]419201&[4,3-
b]pyrﬂilfa]’;Eianr-midil-( Bteh §1525 [iBnél3 weed dtyed SFhelremtion misaZDWaSstitel at
; 7. t, .1 H, 7.86-7.8 )
100°G g8y 7@6 Qqatcrlp%g%ﬂa{ew@-ogp%w RO Hrrpperatyrepand patigened
betwde® 1 N afheoué NAOH atY 1098 metinol/8i-QBotofhethhnE) TheBiq@fous(Syer was
1T H201 | (BaF3) o F. N (DVMBO-d6) S: 3.11 (d, 455
extra¢i8Cwith 19%sineBiahol/dcld6rofitethane Khx) a8d 1 d@nbindd @g@iic {ayers were
8.42 (S,.1.H), 8,4 1 H, 8.70- .. . :
adsorbéstor i 4 itk BY SabEuBmrloBzghY 62 i elpyng 2 prpdient of

0-6YZméthbholBlidiloroblcfRde BfordeliM68 mg of a (1:1) mixture of 4-chloro-6-(6-
i azol o[ 4, 3- ?‘ggyrl dazl n-ryl]- N-net hyl - benzani de 8. 77

methyld]1,214]HyazoB) Kplyridpging3-glsukanyl)-quingline @géﬁlgpmo-4—(6-methyl-
[1,2,4]%80?@3-b?ﬁyri?iaéi%-?)(-glgulfﬁgi)-quinoline as a beige solid. The (1:1) mixture
(70 mg) was dissolved in DMF (0.5 mL), and 4-methyl-4H-[1,2,4]triazole-3-thiol (12 mg,
0.1 mmol) was added. The reaction mixture was stirred at 60°C for 21 h then at 80°C for 25
h. The reaction mixture was cooled to room temperature and concentrated in vacuo. The
residue was partitioned between 1 N aqueous NaOH and 10% methanol/dichloromethane.
The aqueous layer was extracted with 10% methanol/dichloromethane (2x) and the
combined organic layers were adsorbed on silica gel. Purification by flash chromatography
on silica gel using a gradient of 0—10% methanol/dichloromethane afforded 16 mg of 6-(6-
methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylsulfanyl)-4-(4-methyl-4H-[1,2 4 ]triazol-3-

ylsulfanyl)-quinoline as a cream color solid (78% yield).
Example 19: 6-Ethyl-[1,2,4]triazolo[4,3-b]pyridazine-3-thiol

SH

N
HyC™ N \N/\<N
NS \N/

Step 1: 3-Chloro-6-vinyl-pyridazine
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SN1H, 7.65(t, 1 H, 7.68 NNNN (dd, 1H), 7.93

(d, 1H, 7.96 (dt, 1 H, 8.08 (d, 1 H, 8.12 (d, 1
WO008851868 PCT/US2007/081841

3-[3-(Qinolin-6-ylsulfanyl)-[1,2,4]triazolo(4, (dt, 1

0389}) . AGnizfuré 8£13,61di dTDl 6
[ 93) i i oro ﬁld&]zgl\ﬁl (8%2430 ggﬁriﬂb ]2‘511%? lbé%l(ldBéadll:% inacol

ester (§. %M@Bdgy% 3 mngg) @gﬁtsyglg'parbpnﬂ)e (120 1g10],t16. 7 g} ;4-dioxane

(60 ng)%gd ?l’(ft%r (5%% ’wa% dg%asEeél &? ilﬁnn%v gjl%ltrogSenlg%s.(Iglchl%rm -

bls(dlﬁg)bh[a@flﬂﬁfsrrmtd)fearméne@panlaaiuhf(ﬁm yich}o[r%mahédet addaaaD.4(thmoll 292
ri
mg) Wasghei) Td4§é A6 ﬁhetmmnge eeztgd @0 éym) 4 haurs. e aze%rsmélwo‘sas

oo AL b BSR4 5 o v

flash ke luma. hBorfiatdgraphyH)SiO,, Nikix hedétlyl @8etéia, 1 00:OH) 60:80)]18 rétdtn 3-thloro-

. H, 8 23 (d, H, ..8.32- . 1
6-vinyl-pyiegine s ot 5 A 262306 S0 Patly NMRACDCE S TS (H, O
6.25 @1}3%) (MS ?lﬁ ddﬁ3 7Y ((1111 ), 7.59 (111, d). MS m/z=141 (M+H%

pyri dazin-6-yl'] -benzonitrile 1 H), 6 (dd,

H (DVEO-d6) 6: 2.18 (s, 389 N N |
Stepkrjvil')gl\%om ﬁ?pygﬂfm .92 (s, 3H), 6.46 N ' (broad s,
41 (d, 7.53

2H), , 7.73
[0391? n/étrhlwr@of %cblprcnémwl-nyﬂdwma(zlcg,J%mnopp pallagjum pg ggybon
0 4
(10 /on\?%_égﬁ fn]ggzx!) ?tpgllna;:g §e_§qﬁ }nL'_)l)\mdFl[ h%d'%%é)eln #Pﬁoéﬁhepea\%aéft%d
V1gor()ﬁisly 1t etrl)lblel& tOmpérature farl, ho@rs3&hé dnxtﬂlreH)/as tBerfiltered thraugh a pad

H3N | N (DMSO-d6) 6: 3.81
of ce13t|e|)and ﬂlegfiltr@‘@ cogq)ntrat;ed@g)[o silica gel an pur1 ed via %ash colyr;ln

chromatography (SiO,, hexane:ethyl acetate 90:10 — 50:50) to return 3-chloro-6-ethyl-
pyridazine as a white solid (627 mg, 63% yield). '"H NMR (CDCl3) 6 1.27 (3H, t), 2.93 (2H,
q), 7.72 (1H, d), 7.83 (1H, d). MS m/z=143 (M+H")".

Step 3: (4-Ethyl-phenyl)-hydrazine, hydrochloride salt

[0391] To a solution of 3-chloro-6-ethyl-pyridazine (1.0 g, 7.01 mmol) in ethanol (14 mL)
was added hydrazine monohydrate (14 mL). The reaction mixture was stirred at 80°C for 18
h, before concentrating in vacuo. The residue was partitioned between brine and ethyl
acetate. The organic layer was washed with brine (3x), dried over sodium sulfate and
filtered. The aqueous layer was saturated with solid sodium chloride and further extracted
with ethyl acetate (3x). The combined organic layers was dried over sodium sulfate and
filtered. Both filtrates were adsorbed on silica gel and purified by flash chromatography on
silica gel using a gradient of 0—10% methanol/di-chloromethane to afford 476 mg of N-(4-
ethyl-phenyl)-N'-isopropylidene-hydrazine as a yellow waxy solid. The solid (450 mg) was
dissolved in ethanol (3 mL) and concentrated HC] (2 mL) was added. The reaction mixture
was stirred at 80°C for 48 h, before concentrated in vacuo to dryness. The resﬁlting solid
was triturated with diethyl ether, azeotroped with toluene and dried in vacuo to give a

brown solid used in the next step without further purification.
Step 4: 6-Ethyl-[1,2,4]triazolo[4,3-b]pyridazine-3-thiol
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NN (d, 1 H, 7.41 (d, 1 H, 7.63 (d, 1 H, 7.74 (d,
3-(3- Met hyl - 3H benzoi m dazol - 5-yl sul fanyl ) - 6- (1- net hy

wAaep/osBe96 (d, 1 H, 8.11 1-1 PCT/US2007/081841
H pyrazol -4-yl)-[1,2,4]lriazol o[ 4, 3-b] pyridazine (s, 1

[0392]) , TBe BdwhSsolidl we susp8ndf i @thakolHdB.8 BLHhnd KOH 1433 lﬁ§07 59
26 1 | H C, (DVMSO-d6) b: 3.90 (s, N1~ N/ 3H),

mmo()swasgig;le .Theg geactlgn Kps(gel(\uas flushgd with pgrogen gng ﬁqrbom@‘;kgide (1.2

mkL, mm )%\:vé%jztdélec(t h?he I‘%%CQ%H jt_ﬂ_xture was Fttrfei/ a)t SP C Eer Zh9t . bffg’re
concéntiding th Bud.dlhelresBlue was treated wnh 1 N aqueous NaOH and ﬁltered The
i azol of 4, 3- hﬁm(}ndam n-3-yl sul f anyl ] - qui nol i ne 8. 43

filtratg \Z tregtegem afue@usAHC O:B]:ll 2anq ¢¥tragted V(lm loquytaga (3x) The
comb?’ne%%r%eﬁl |_ﬁs:?’\zgre c%égfr%d iﬁl‘)\'q'acug 10 1\& %‘é (rﬂg c?)eﬁ}a?k gél&)dc?v %%hd. The

solid @va@ Gritiiatddewitly Iethyl—hcmateamd hekayd, )fﬂtengdzpd]dlrindimvmué 1@glye 192

me of bt P indolp s Dleygusingsp-tiel asa bpigesolig 42% igld from N-
4- etlf»’yl eﬁ}q) NllsH})ro yﬁdéh@ I{g@razi]neb") H ISNﬁ@(LJQIqSO (35‘%\1@12§6 gﬂ BH) 2.82

(g, 213)4)7 356dAH{) I& Md Uﬂl) 1. 2I-4§’T03¢ SeUH); M%ﬁd/ 718 H'F)
7.72 (dd, 1 H), 7.80
Exa gt 6-{(6—‘1\&@11%11-[IIJRYIhﬁhzdlﬁ%bﬂ@@idaén#k-)yis[ulfaﬂylﬂ?ﬁ(flllﬁpﬁazol-

(d

-yl)zqusn@]rmmoeumund | sul fanyl ]-quinolin-4-yl}-amne
8.54 (s, 1 H), 860(d 1 H3C N (DVSO- d6) 6:
2.96 (s, 403 N 98 (s, 3H), 6.95 NN
H3c-N.cH (d, 1 : 7 79 d 7.86 (d, 1 H),
7.96 (d, Dimsth pyrazol -
-yl}[ 1, 2, 4]tr|azol _NH
43b]pynda2|n3ylslf§nyl] qU|noI|N14yI)-am'ne1

[039§_|) A%m%pov&a%e v%ss'_? was ch]a?ged with 3-bromo-6-(6-methyl-[1,2,4]triazolo{4,3-
b]pyridazin-3-ylsulfanyl)-quinoline (970 mg, 2.606 mmol), 4-(4,4,5,5-tetramethyl-

[1,3,2]dioxaborolan-2-yl)-1-(2-trimethylsilanyl-ethoxymethyl)-1 H-pyrazole (930 mg, 2.866
mmol), and dichlorobis(triphenylphosphine) palladium(0) (92 mg, 0.13 mmol). 1,4-Dioxane
(10 mL) and a 2 M aqueous solution of sodium carbonate (5 mL) were added. The vessel
was capped and microwaved at 130°C for 30 min. The reaction mixture was partitioned
between water and 10% methanol/dichloromethane. The aqueous layer was extracted with
10% methanol/dichloromethane, and the combined organics were adsorbed on silica gel.
Purification by flash chromatography on silica gel using a gradient of 0-8%
methanol/dichloromethane afforded 1.073 g of the crude coupling product as a light brown
oil. The oil was treated with TFA (10 mL). The reaction mixture was stirred at room
temperature for 2 h, before concentrating in vacuo. The residue was treated with 1 N
aqueous NaOH, and the precipitate was filtered, washed sequentially with water and ethyl
acetate. The resulting yellow solid was dissolved in 10% methanol/dichloromethane and
adsorbed on silica gel. Purification by flash chromatography on silica gel using a gradient of
0—-10% methanol/dichloromethane afforded 417 mg of impure 6-(6-methyl-
[1,2,4]triazolo[4,3-b]pyridazin-3-ylsulfanyl)-3-(1H-pyrazol-4-yl)-quinoline. Purification of
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(d, 1 H, 853 (s, 1 H, 8.54(d 1H, 865(d 1H
3011 HICI N, ~ (DVMsO-d6) 6:1.27 (t, 377 \ NN 3H),
wW@2@6/0§108 3H), 4.20 N NN Hlc (q, 2H), 7.31 (d,Pdr/B§3007/081841
7.57 (d, 1 H, 7.68 (d,
30 m@of Batetityby Bhkseiged LD H9h S, CAMI0,-(61% HOBOMyhodifier)

1 7.97 (s, 1 I—? 8.03. -1 o
Prowﬁpdg?/?r mg o pute-fo-methyl-h). 2 Ajtrisel ol 8- Blpyridazin-daysulanyly 3-(1H-
1 H, 8.33(d, 1H, 847 (s, 1H 122
pyrﬂ%ﬁ@%@ﬁ%@é’epmp US2007/ 08(1841 501 N H(i 407 NlJ AVNP
n"%/s?g Rq’ithﬂ péf{azok-ﬂvyl)l\lg‘:géme;gglz[l(%%trlg_quﬂz[ ,37bb)yrldazm-3-

lsulm 1 line (C d 66
y |[Y§ q(llan H%eh(of)l/npeotuﬁylg )SH- ben20| m dazol 5-yl sul fanyl 1

H), 7.68 (d, 1 H, 7.94
]-6-(1-nethyl - 1I—|—pyrazcg 4 ) - [\1 2, 4] tnazol of 4, 3- b] py
(s, 1 H, 8.03,€s, I;I)< ridezsAe 8.15 (s, 1 H), 8.33
(d, 1H,8.45 s, ml\'\‘lll H3C, /N~QHBJVSOd6) 6:
2.06 (s, 420 J 6 N52 (t, 2HS& 93 N ,
4.30 (t, 2H), HCOOH N H3C N. CHs'?'ss(dd 1H) 7.63
[0394]d, To a microwave vessel was added 3-bromo-6-(6-methyl-[1,2 4]tr1azolo[4,3-

b]pyr%az :{1}1% Qf%}’y(l)lq%?‘ﬂ nf t()l}r\{g,_ 1§_4t I?l}/n Z?-le_th%f_l}élll-(){%g' S%étﬁan%ethyl-
[1,3 21&165(%070%19{1 4. Oﬁ) @i{qyraz%z ém(%“%' (;ﬁsl’r frﬁ&m{g ,¥,0€17 086 ingar 34 thmol),

ethyl)-amne, formc
1,4-dmxpek Fant.) &Q@at@b@oiam@ The shlutidh was degassed hy bugb]mg 1igrogen

for l(il glhq ﬁd t%@x}_;’d&l%p@éll c?fll%ogbeﬁs age éé) mg,'\(ﬁw n(ual )] vias'gtfged The

microfvaf@ veskel waddappedbndRa&ad in a/mffowsve réadths at 1 267 fo# 20 min. The
6-[6-(1-Methyl-1H pyrazol -4-yl)-[1, 2, 4!tr| azolo[4,3 1
micreijave gegpel was copled)andghen the mixfure was extracted into dichloromethane and

washed with water. The volatiles were removed in vacuo and the residue absorbed onto
silica gel and purified by flash chromatography (SiO,, dichloromethane:CH3;0H 100:0-
80:20) to obtain 3-(1-ethyl-1H-pyrazol-4-y1)-6-(6-methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-
ylsulfanyl)-quinoline as a brown oil (7 % yield).

[0395] The following compounds were prepared according to example 21: 3-{4-[6-(6-
Methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylsulfanyl)-quinolin-3-yl]-pyrazol-1-yl} -azetidine-
1-carboxylic acid tert-butyl ester, 3-{4-[6-(6-Methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-
ylsulfanyl)-quinolin-3-yl}-pyrazol-1-ylmethyl}-azetidine-1-carboxylic acid tert-butyl ester.

Example 22: 3-(1-Azetidin-3-yl-1H-pyrazol-4-yl)-6-(6-methyl-[1,2,4] triazolo[4,3-
b]pyridazin-3-ylsulfanyl)-quinoline (Compound 62)

HBCKTN
. \N’ \N/ N\CNH

[0396] To 3-{4-[6-(6-methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylsulfanyl)-quinolin-3-yl]-
pyrazol-1-yl}-azetidine-1-carboxylic acid tert-butyl ester (65 mg, 0.126 mmol) was added 6
mL of (1:1) TFA:dichloromethane. The mixture was allowed to sit for 2 hours. The
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- b] pyri dazi n- 3-yl sul fanyl ] -qui noli n-3-yl am ne, (dd, 3H
trifuoroacetic acid salt 34 Il H3c N 375 (DVsO-d6) S:
W@2®8/0§8908 N J N, / 3H), 6.76 (d, 1 H), 7.78 NQCI/HEN07/081841
(d, 1 H, 7.83 (d, 1 H, TFAsalt 7.95 (dd, 1 H),
volatBesD&ere semoved by rotary evaporatlon and then methanol (6 mL) and MP-carbonate

6-[6-(1-Methyl -1 H ra yl 1,2,4]triazqlo[4,3 1
(500 pbg[ ? ég Arj_m?l{g) vg_erplja (EJ J resm was)ﬁlLered and the volatiles [were removed

in vaczm tBXﬁM@@B EI | ﬁﬁ’bfﬁ ﬂ %yrgﬂil I110§/l B:(8: Iﬂétgwéfgr t,4]gr.§ja&210[4,3-

8. 62 uoroace i C acl
b]pyr(ctazlrlz}lylsal'faﬂyl) q&iﬁﬂ;nd\&s&?;&llo@[ﬁm(qi&)ltltatw&yﬁﬁi)( s, NNN
4 9H), 389(3 3H), 7.52 \ N NAo (dd, 1 H), 7.78

[0397]d, THe fdllowi uﬁ&is Wére'fbrepagecpé'ec&ﬂmg to example 22: 3-(1-Azetidin-
6- I-1H- yrazol - { 2, 4] triazol o[ 4
])’;rlazo

3 ylng:ﬂ;y[l lg{(-mga;th -6 (6&ne’t@yl -[ 1 2 4 4 3 b]pyr1daz1n—3-ylsulfanyl)

ql.IlndélIlS,Sj- -Azgtacﬁﬁ?-}% lﬁ-gf#fjrl@fz% ﬁe‘?ﬁﬂt@ Zséggr{aépﬂ)g%}]bl]ﬁl)—}')ridamn-?’-
ylsulﬂﬁﬂ)-&iufh?)ﬁne (LS &ifalin-S: lrﬁetﬁ?l (vayNtzbl 4- yll\}r6-%‘-|):thy3 88

4% )—Il):14776 NNNHN~( 7.78 (d, 1 H, O

[1,2 trgig,ol@ 3«_b]p§0r1dagn§1yl§lglfan{yb c[ugnthe
-Met hyl -1 H pyrazol -0-yl)-[1,2,4]triazolo[4, 1H), 8.08

Exangsle 23!—5-,[1-81-E4hyl -azetidin-3-yl)-1H- yrazol -4-y1]-6-(6-methyl-

43- b] pyr.i dazi n-3-yl sul fanyl ]-qui nglin-4-yl}ca é)

[1,2, FFA@O{QH 3 DI pyridazip ey isulignyd)-painoling (Gempeynd 68 76 (s
1 H), 8.81 (d, 1H, 10.2 1H37IISN(DI\/BOd6) b:
2.53 (s, 294 H3C N, 3.(d,1H),YIIN
7.55(dd, 1'-_||)C1765 dd, 7.98 (d, 1 H, 8.00

6- (6- Met hyl | azol o[ 4,3=Hk] pyd (d, 1 H), 8.32
(dd, 1 H), da 3-Ysu lfa i N- ﬁﬁme839
(d, 1 H, 8.89 ﬂH 38 111 - O d6) S 3.86

(039815 TS Z-?l-alz\%ﬂ]diﬂ\'-sj -yl-ﬁt%yraZo1-642-y1§-%9c6-1%eth'?yl'-[1?2,Zﬁriazolo [4,3-

b]pyridazin-3-ylsulfanyl)-quinoline (63 mg, 0.152 mmol) in dichloromethane (3.0 mL) was
added acetaldehyde (34 uL, 0.608 mmol). The solution was stirred at room temperature for
15 minutes and then sodium triacetoxyborohydride (80 mg, 0.380) was added. After 1 hour
the solution was diluted with dichloromethane (3.0 mL) and washed with sodium
bicarbonate (3.0 mL). The aqueous layer was extracted further with dichloromethane (3.0
mL). The combined dichloromethane layers were washed with brine (6 mL), dried over
Na,S0Oy4 and filtered. The filtrate was concentrated in vacuo onto silica gel and purified by
flash chromatography (SiO,, dichloromethane:CH3;OH:NH4OH , 95:4.995:0.005 -
80:19.98:0.02) to return 23 mg of 3-[1-(1-ethyl-azetidin-3-yl)-1H-pyrazol-4-yl]-6-(6-
methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylsulfanyl)-quinoline (34% yield).

[0399] The following compounds were prepared according to example 23: 3-[1-(1-
Methyl-azetidin-3-yl)-1H-pyrazol-4-yl]-6-(6-methyl-[ 1 ,2,4]friazolo[4,3-b]pyridazin-3-
ylsulfanyl)-quinolirie, 3-[1-(1-Ethyl-azetidin-3-ylmethyl)-1H-pyrazol-4-yl]-6-(6-methyl-

[1 ,2,4]triazblo [4,3-b]pyridazin-3-ylsulfanyl)-quinoline, 3-[1-(1-Isopropyl-azetidin-3-yl)-1H-
pyrazol-4-yl]-6-(6-methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylsulfanyl)-quinoline, 3-[1-(1-
Ethyl-azetidin-3 -yl)-1H-pyrazol-4-yl]-6-(6-ethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-
ylsulfanyl)-quinoline.
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\N(d, 1 H, 7.99 (s, 1 H, NB8.00 (dd, 1 H), 8.11
(d,
wW@2(08/0§1Be8vet hyl - | H pyrazol -4-yl)-[1, 2, 4] | ri azoPGI/4$2007/081841
H, 8.43 (s, 1 H), 8.44 3-b]pyridazi
[0400§e "ﬁieséﬂllufzﬂl\‘é Inafig] %@Jsicﬁl &d(ﬁ@lo%lc'a'i) datBefBBe Céldpouhdhre further
H) , 23 WO 2008/ 05?[808
descrrberrmmg?/ 081841 39 | 11 N (DVSO-d6) 8: 7.55 (1 H,
346 s /| N, | NN~- d), 7.75 (1 H, dd), 7.83 N (1 H,
d, 7.98 (1 H d), 8.01 (1 H s), 8.16 (1 H,
6-[ 6- (1H-Pyrazo| 4-yl)-[ITapléXtriazol o[ 4,3-6 d), 8.35

. 1 l—l d) 46 1 nvnd v | 1ln ||| nnl [ a Y=Y
Com i;\ ei“” EF (Jlr'f_| gructur% 590 (1 H HllﬂNR f5 1'( /S;’
oun g 7
Poun ales (QTL%,% N (DVBO d6) 6: 3.88 (s, 440 ,N~ T

N
BH)Gso 3. 90Idso$ S3H), 7.67 NN INN (dd, 1 H), 7.80 (d,
2

T ), 1 7,95 [m . 8.03 (s, (Wsoas)%nscam 1 Hy56
1 H-pyrs 4- Yl )2H6-7[56 4§, BHRRTHY| - 1 H
i4zol of 'r')l '6&31(F"n2*3) 1

—|—\

8,37 3-(1- Met

byr azol - 4-yl) - A
L yllsupe any! 1
1H 9.1 ydsngH Zgyl] q ék&l%ﬁ\%%(ﬁ) 6:

U)

U)

H, 8.43 (d, 1

H), 8.48 (d,
P. 47 (s, 374 § sasgadid)aH)7 33 N "N
i b
o 10 s L fﬁf? NN N T
2 VI_IJ.HIJ. ), . I9 d6) 7. ( 346
3-(1-|\/k3thy|-1H|—py o) - -}KG-E?RA [51( Aty (s,
L H, 833 (m|2 Né\lj\m 0 g);)(an dazb2-nes3- yl s
il fa nyl)-q uip olivé 9.10 (d, 1H 4@, 2Hi1ds & 18C N |
DMSO- @d6) 6: 2. 47 (s, N1 8.04 (s, 1H), 8.48 (d,
6-Phenyl-3-([1,2,4]triazolo{4,3-a]pyridin- 1H)
6-ylsulfanyl)-[1,2,4]triazolo[4,3-b]pyridazine
3 1 (DMSO-d6) &: 7.48 (dd, 346

NH
S/Q N | 1H), 7.58 (m, 3H), 7.81
Ny A N (d, 1H), 8.04-8.07 (m,
N 3H), 8.54 (d, 1H), 9.02
XN (s, 1H), 9.25 (s, 1H)

3-(1H-Benzotriazol-5-yl-sulfanyl)-6-
phenyl[1,2 4]triazolo-[4,3-b]pyridazine

4 I I N (DMSO-d6) &: 3.95 (s, 360

N= ) 3H), 7.57 (dd, 1H), 7.74
BN . N/( (d, 1H), 7.82 (dd, 1H),
N 7.99 (s, 1H,), 8.01 (d,

NN 1H), 8.17 (d, 1H), 8.24

(d, 1H), 8.26 (s, 1H),
8.34 (dd, 1H), 8.86 (dd,
1H)

6-[6-(1-Methyl-1H-pyrazol-4-yl)-[1,2 4]triazolo-
[4,3-b]pyridazin-3-ylsulfanyl]quinoline

(DMSO-d6) 8: 7.41 (dt, 374

| N ' 7.
S/Q/\] 1H), 7.54 (m, 2H), 7.70
. NeyA = | (dt, 1H), 7.74 (dd, 1H,),
. N 7.80 (d, 1H), 7.99 (d,
XN

1H), 8.09 (d, 1H), 8.16

6-[6-(3-Fluoro-phenyl)- (d, 1H), 8.35 (dd, 1H),

[1,2,4]triazolo[4,3-b]pyridazin-3- 8.61 (d, 1H), 8.89 (dd,
ylsulfanyl]-quinoline 1H)

6 I i . N | (DMSO-d6) &: 7.42 (dt, 380

S/Q:» 1H), 7.61 (m, 1H), 7.63
. N4 $” | (dd, 1H), 7.75 (dt, 1H),
~ \NN 7.83(d, 1H,), 8.07 (d,

1H), 8.08 (d, 1H), 8.38

3-(Benzothiazol-6-ylsulfanyl)-6-(3- | (d, 1H), 8.59 (d, 1H),

fluoro-phenyl)-[1,2,4]triazolo[4,3- | 9.41 (s, 1H)
b]pyridazine
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H3C NN~ 3H), 4.90 (s, 2H), 7.33 Y I NNINN(d, 1H),

7.52 (dd, 1H), 7.76 (d, 1 H, 7.88 (d, COOH 1 H),
W@2@8/0§98 1 H), 8.33 {4-[6-(6-Methyl-[I PCT/US2007/081841

2,4]triazol o[ 4, 3-b] pyridazin-3-ylsul (m 2H), 8.37 (d,

7 1 Hi, [fargl)-|jqui nal i n- 3-Wfaquméoyé)kf PSR C| ass4d
0. 11 (d, 1 H,| 16.0 s, 3Nl NeH), DMBEh dB) 760 2. 53
s 372 S\ ,{ 372 , EYN - 3H),| @. 111117@6 (@t IHH) , 1 7. 70
N Br (dd, 1 H)| 7.87 ("M H), ra %ﬁ 80%3) 8.41
d,  31Brono- 6 { &ML [ Lot tjna( 1-H),
3.66 (d, 1 H), ﬁ,ﬁ,y ‘gﬁ}lgg@i) az}m@; nyI) qui jnol i n
e (d, 1H 44 | | / Nbléﬂ@d& 6 235 (m 473 H3C
8 N V¥ s|4H)! 2.46 ("85 3H) g NN || (WMSO-d6)td; 2.2+, (3. 3%
t, 4Hy, 4.20 | ~J (“t WC dj, 3HL 31p (s, 3. B2 (dd, 1
) 7.75 (d N J <66/ "(d, 1H), 68(d 1H),
G- (6- Methyl - [ 1) maax.m AR i Ia ) sy sul fan
1L H, 7.87 (d,|1 H, 1[ (s,1H) 939(s 1H)
1) - 3- [ 1- ( 2- mof photq n- 4yi i}]yl) 1
H pyrazol -4-yl|) - quing Nque ;1 H)(PM8OBS & 15 @H) |
B.37 ($, 1 H),|[9.10 (dwisi H 48+ |€1H) 3685 (s, Bit) %esc d6)
6: 1. 70 (s, 446%nMshet 'azw"&vlﬁﬂ)vsgmmg |¢4 3 H3C
N2d NN[(d, 1 H), 7. Byt (CLRE Hﬁ;ﬁ@&j‘&% (d, 1
H), 7.88 (d, 1 H, 8.03 (s, 1 H)
9 P-Methyl-2:{4-[6-(6-net hyl 2, 4] t(bM@éQé)CBE #4Ba] P 6T,
1 H), 8.38 (d,|1 YN ru Jn-3- W), 186 (dapt HY? 61
) - qui nol i n-3-ly 1§pyr ZQ N1-y propl(dml-b Ta9i(dd. 8954 (s,
1L H, 9.17 (d, ﬁ\ﬁlﬁ% z}”@ ! “%"?ﬁh‘—i"’“@ Hﬁ% 7H?88<173 85
3H, 429 N3~ N arn 3 h ) ol 33(dd 1),
8.90 (dd, 1H), 9.48 (s,
1H)
10 I I 3 N (DMSO-d8) 8: 3.88 378
N= s% (s,3H), 7.53 (dd, 1H),
ENA N A = 7.78 (d, 1H), 7.91 (d,
P 1H), 7.99 (s, 1H), 8.22
ot zas | (@ 1H), 8.38 (dd, TH),
[l A Uil o e g 213 S)o ésé ; l?g,ds .143)(d,
11 i i 3 N, (CDsOD) 3: 2.95 (s, 431
e Eij@m j% 3H), 7.56-7.59 (m, 1H),
7T 7.70-7.72 (d, 1H), 7.81-
NN 7.85 (m, 3H), 8.01 (d,
2-FIuoro-N-methyI—4-[3-'(quilnolin-s-ylsulfanyl)—ﬁ.2,4]tri 2H), 821 (d, 1H), 8.34
azolo[4,3-b]pyridazin-6-yl]-benzamide (d, 1H), 840 (d. 1H),
8.86 (d, 1H)
12 11 1 H:C N (DMSO-d6) 6: 3.90 (s, 361
Nl N Uy ) 3H), 7.74 (d, 1H), 7.77
Mo ' (dd, 1H), 7.95 (s, 1H),
SN 7.97 (d, 1H), 8.20 (d,
646-(1-Methyl-1H-pyrazol4-yI){1,2,4ltriazolo[4,3 1H), 8.38 (s, 1H), 8.41
-b)pyridazin-3-ylsulfanyl]-quinazoline (d‘ 1H), 8.84 (broad S,
1H), 9.20 (d, 1H)
13 11 1t HC, N (DMSO-d6) &: 3.85 (s, 405
NNJ\LN/L/E _ 3H), 7.44 (d, 1H), 7.81
TN NO, (d, 1H), 7.82 (dd, 1H),
SN 7.86 (s, 1H), 8.10 (d,
6-46-(1-Methy-1H-pyrazol4-yl){1 2 Jriazolofa,3 | 1H), 8.38 (s, 1H), 8.52
-b]pyridazin-3-ylsulfanyi]-5-nitro-guincline (d, 1H), 8.53 (d, 1H),
9.05 (dd, 1H)
14 I I (DMSO-d6) 6: 3.91 (s, 366
XQ) 3H), 7.63 (dd, 1H), 7.77
: / N (d, 1H), 8.05-8.07 (m,
K)\ 2H), 8.40-8.47 (m, 3H),
3-(Benzothiazol-6-ylsulfanyl)-6-(1-methyl-1H-pyr 9.41 (S' 1H)
azol-4-yl)-[1,2 4}tiazolo[4,3-blpyridazine
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NN (1H d), 7.88 (1 H d), 8.08 (1 H d), 814 (1 H,
NN, CH3 d), 8.16 (1 H, s), 8.19

wW@2qos0sa80y| - 1H pyrazol - 4-yl) - 3-[5-(1- net hyl - IPCTUS3007/081841
s), 8.34 (1 H, d),

15 H pyrazol -4-yl -1t;|-prrroI 3 b] py®MEdas)I: ¥45s,8. 33841
H s), |8.56 (1 H, 3H), 7.70 (d, 1H), 7.98

il fanyl|]-[1, 2,41l H%@ 3- so] pyrii @dz) ae3 @, H2. 26[1H, s
124 WD|2008/ 051808 P 82007/ 081848136:43?@@!*) B4\ / N
DVBO- (16) S: 2| ¥ zom'aquzsuw wgrest) | 59 (d, 3H),| 3.51

p{yra __) [1,2,4]thazolo[4,

76 F3CT NN 37(5,13 RS, 3H), | Budd Ao dedls, B 78
m H3CN, (i) é 7. 05@71 l‘3H)%8§ 3H), 7.45
Vet hyl {{3- [ 4- (|4- met byl 4k | 4)tr(u(am)l7&r(y]1sml a (q
PH), 7./55 (dd,| 1 H), J-qu ino ||7.97rs,BHY8.AES a

Nyl ) -[ 11, 2. 4]t tregeb-Rfdyoyadrad ) pie i Oﬂ( { 27am ne

7.66 (dd, 1 H)| 7°f°‘9’:§‘£’”’7".z"§85“"a"y("ﬁ’f°""°4H), ? 4H 6@5( ., H's

N 8.10|(d, | H, 8.59 (m "N 2H), 8.83
17 HBCIN N (st 1 H N s CH3 Ny (DMSO d6)8 2.79 (d, 449

Vet hyl {{3- [ 6- ([4- itstfiytgH: [ 535 1241 [t 3v) azalrs8m, wH), sul f
hy |)-q uinoli| n-4-yisutany I1-[ 1720 mpt?rma@ ol p[ 4,

3- b] pyri dazi n-6- yam ne | sl“y Hs \ ZH) 8@
5: 2. 58| (d, 488 “NilNspmatvinmis oo, 0, (d1 4o ¢ N N s
m 2H), 7.08 {(d, 1 H, N N N 7. 6s%me3ahn, _9379(dd,

HCNi | H, 8.10 (m 3H, 8.39 Haw®,H H, 8.72

d 1 H 4 6-{6- I\/bthvl am no- [1.2. 4]triazolo[4, 3-h]pyr
18 { dla z i h-3-yH u N|) q(DMSDd60502ﬁ4CS n| e*#H

19 |V N ( DVBO-[d6) % 5 .79 5-$H). B4Bg0| (s,

3, 6,82 2 749(m H), 7,74 @,

1H), 7.82-7.85 (m, 1H),
2-Fluoro-N-methyl-4-[3-(7-methyl-quinolin-6-ylisulfany-L | 7.87 (m, 1H), 8.00 (s,
1,2,4]triazolo(4,3-b]pyridazin-6-yl)-benzamide 1H), 808 (d, 1H), 811
(s, 1H), 8.27 (m, 1H),
8.39 (broad m, 1H),
8.60 (d, 1H), 8.87 (m,

1H)
19 I I (BaF3) Q (DMSO-d6) &: 2.80 (d, 434
i \S > 3H), 3.82 (s, 3H), 7.38
N (dd, 1H), 7.65 (d, 1H),
2-Fli 3-(3 meihyl -3H- benzolmldazol 5 -ylsulfa 778 (t’ 1 H)' 786_789
1 24 (m, 1H), 7.94-7.97 (m,
2H), 8.08 (d, 1H), 8.24
(s, 1H)
20 I [ (BaF3) 0 N (DMSO-d6) &: 3.11 (d, 455
Bl s@ 3 3H), 8.06 (t, 1H), 8.15-
Hp /“‘MN s 8.21 (m, 2H) 8.42 (s,
N 1H), 8.44 (s, 1H), 8.70-
x FIL:::t;o[-t 3-b]pyridazin-6-yl]- N-melhyl benzamx:!a2 A 874 (broad m, 1H)’
8.77 (d, 1H), 8.92 (d,
1H), 9.83 (s, 1H)
21 I I(BaF3) N_ | (DMSO-d6) &: 7.48 (dd, 381
S ) | 1H), 7.65 (t, 1H), 7.68
P Ny A =" | (dd, 1H), 7.93 (d, 1H),
N7 e N 7.96 (dt, 1H), 8.08 (d,
N 1H), 8.12 (d, 1H), 8.18
3-[3-(Quinolin-6-yisulfanyl)-{1,2 4}triazolol4, | (dt, 1H), 8.28 (dd, 1H),
3-b]pyridazin-6-yll-benzonitrile 8.33 ('[, 1H), 8.58 (d,
1H), 8.83 (dd, 1H)
22 I I (BaF3) (DMSO0-d6) &: 7.65 (dd, 387

N
SQ) 1H), 7.76 (t, 1H), 8.05
~ MNoyA $” | (dt, 1H), 8.08 (d, 1H),
N P 8.15 (d, 1H), 8.28 (dt,

1H), 8.39 (d, 1H), 8.44
3{3-(Benzothiazol-6-ylsulfany))-[1.2.4ltriazol | (¢, 1H), 8.64 (d, 1H),
o[4,3-b]pyridazin-6-yl]-benzonitrile 9.42 (s, 1H)
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Hc\ NN (d, 1 H, 7.21 (d, 1 H, NNCH7.46 (q, 1
H, 7.52 (dd,

WORWBYPSI8)B- [ 5- (1- met hyl - 1H- pyrazol -4-yl)-q 1 HCT/USBF7/081841
(s, 1 H, 7.85

23 pinolin-b6ayBsul Tanyl [-11, 2RALTT 1 aZqbRbd-o6-5P1 4 (bdl. | 1399
H, 7.98 (d, 1 H) rldaz % - |, 1@5 8, 0kl 765, (1 H),
8.09 (dd, 1H,8. H3@d, NHY, DBB@ddG S
3.86 (@, 420 r| 3 91 (s, ’ﬁﬁ d‘o~ (t,
ZH)’ 112 (t’ inolin-8-ylsulfan riaz ? d’ 1
H, 24{6-[6-(|1 ﬁ nd;an .ﬁ'y&ié&? 4ﬂ4y|8 g wy - 77 (d,

24 [l H, .69 (4, (DMSO d6) 8:2.18 (s, 389
Altriazol of 4, 3- b] p i da %Psul f08lob (arh, éds, 8. 06
s, 1 H, 843 ui yn}o?%;& Wyl 0xX3f} - et(haa&u:;l:(;(;d:};;éd?lgl)

8.46 (s, 1 , eovibor A e 72 51 11
~ (DMBO- d6)H) S: 3May'g%ez’f‘n(?i’lwa"nyv@ﬁﬁa £ (dQ%Hj el (d, | 1
H), 7.54 HONN (dd, 1 H), 7.92 (/i 5skhe AW 8 03
d 1 H, 8.34 (dd (s, 1H)

25 /- Fl uor o- 6f ( 6-|me 1, @w azol owdo-3e) 613.89) (s, 8 383
d, 1 H, 8.93 |d%aj n: N/S/Isula‘kametzmmﬂ)mﬂm nie
dd, H 52 1|1 FN( O d6) 62(541H§ij1%‘?% 3H) ,
3. 89 (‘5, SH), (. hdiog- Jﬂllrglmlmm-é-yls fald),§ (- rJeH), N N
NIN- CH, 7.89 ( d, tiH-pﬁm-:a-yl)-[82.,4161@0[4 8] ):ndazme ZSF?fH) 5 2% . 1 hb
7- Fl uor o- 3- (1-|met hyl - | H pyr azol - 4- yd 3o-@&-106s. B’E(tshyl [1,2
L H., 835 (s,|1H, 841 1H)

26 | 4]tri azol b 4, 3- b*]‘s‘ﬁgI ri dazi I sul(ﬁwﬁ94d§)-5q349m(el i ne390
d, 1 1), 8 43 (d,n. L Hy O (d, 02553?»*!)1(16 s| NH
DVBO- (16) 6: 2. 57 (3HL B )@g N. 767 (3H,
5), 7.28 ANN (L H, d ,1H ‘bé{ d),
B8.14 (1 H, NN ‘tﬁ%&%ﬁ%&lﬂ:‘ '(“ﬂm..f—l"" 43 (8.1 8.46 (s,

5- Met hyl - 3-[ 5-{(1- net hyl - 1H- pyrazol |- 4, 8(73 (d—I1H)d) 8L 56

27 (11, |yl)-1H pyr I;IQ| o[ 2, 3- /béipgl/[?; di NOBsplds): 5.any) 376

? 3H), 7.47 (dd, 1H), 7.75
A),12.27 (1 H N\JVNNK (dd),1H), 7(.81 (d,)1H),
7.87 (d, 1H), 8.00 (s,
Sz,y“s::z;yyr;m::;ﬁzz4;1;:?‘3?:;:;4 | (6 ibD, 8.48 (&, IH,
8.49 (d, 1H), 8.55 (d,
1H)
28 10 BC . /QD (DMSO-d6) &: 2.96 (d, 389
N\J\LN/T\ A - 3H), 3.98 (s, 3H), 6.48
_ N HN, (d, 1H), 7.60 (broad q,
SN CHs 1H), 7.72 (dd, 1H), 7.80
Methy -{-[6-(1-methyl-1H-pyrazol-4-y})-[1,2 4ltriazolof | (d, 1H), 7.83 (d, 1H),
4 3-blpyridazin-3-ylsulfanyl]-quinolin-4-yl}-amine 8 54 (S, 1H), 8.60 (d,
1H)
29 1 HiG SO (DMSO-d6) d: 2.96 (s, 403
N‘J\(NIQ = 6H), 3.98 (s, 3H), 6.95
N e (d, 1H), 7.79 (dd, 1H),
NN CHy 7.86 (d, 1H), 7.96 (d,
D.m:tgy] ](:y[e (1 mslhyl 1i-l-p’ylrizul—4-yl)-[1 2 4)triazolof 1 H), 8.10 ( s, 1H), 8.16
(d, 1H), 8.53 (s, 1H),
8.54 (d, 1H), 8.65 (d,
1H)
30 I I HiG N (DMSO-d6) &: 1.27 (t, 377
NNJ\QN/NL ,f@rﬁ 3H), 3.86 (s, 3H), 4.20
e N e’ (g, 2H), 7.31 (d, 1H),
. N 7.57 (d, 1H), 7.68 (d,
(31 E;-l;ylr:;| -4-yIF[1,2,4]triazolo[4,3 b]pynd1azn|1:e(hy‘ 1 H), 7.97 (3- 1 H): 8.03
(s, 1H), 8.24 (s, 1H),
8.33 (d, 1H), 8.47 (s,
1H)
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-[1,2,4]triazol o[ 4, 3-b] pyri dazi ne 125 WO 2008/ 051808

PCT/ US2007/ 081841 54 |1 \ N (DVMSO-d6) 6: 2.45 (s, 308
wWoH2@sM51808 3H), 2.53 (s, 3H), 7.39 N N CH3 (dpCT/Ub0p7/081841

7.57 (dd, 1 H, N7.88 (d, 1 H, 7.93 (d,

31 B- Met hyl - 6H ( 6-|net hvyl -11, 2. L 1 azal ®l1de-36)5: ¥bs (s,8. (07407
s, 1 H, 8.38 -bjj rhdjz 3-y| sludHh, amy kt)2Hy3issol i ne
i, 1H, 8/76 d, 1H 55 | Y (rEBI\/BOd .36), 434 ®2H| s, [378
NN | |{NNMNR/ - 3H) 7.62 (dd, ?%a)(dd?'*)gsﬁj”&t 1
H), 7.69 (d, || BfEurogenpgraporenupy g
- Fl uon oE- [ 6- ([1- net hyl -t pyr azoI &ﬂé s, 1
H ., 8.37 -vI)F[1,2 4]lriazolo]4, 3-‘bl])[8\ﬂ6l(sdﬂ-bl n- 3-v|
32 sul Ranyl ] -I§ui njol i Ae, (d 1 N 8 48 (buiso-te)kd) 2.06 8. 94 BRI,
1H56IIS\/I\N‘ 4,252 (t3BR 3.9, c|, - N
N41 F 8H), 3.85 (s, ,N7 (NNH) NSNt@H)gd 1
H), 7.41 (dd, 1 H), Hcoa 73 G*el 1 (
5- Fl uom 3- (I - metdnyh e p@mgliad - \y @ -[ 1,2
L H), 8.30 (d,| 1" Hfor-Brdgomedit 1 i azmoqm{)acas "By, tB]zpyri
dazi n- 8-yl sul fanyl )-quinoline (s, [IsHY).88060H)d, 1 H),
0.22 (¢ 1 HE7 1V s N({DVSO d6) -8.97 (g AH)/e 407 3|_$,
3 B.5Y (3, 3k, . g5 % CH3 QSO sgﬁ)” 41 41] (87
L H, |NNN7.73 (1 NM,;l) (e TP £ $ 19 (d,
1 H, 8.40 TFA salt 7.82.(d, 1H), 787 (d
65- (6- Mt hyl - [ 1], 24 petmﬂfmas_wlylm AipzBu | pmy-l)lad)azs m)a}yl sul f an
\/l ) _ 4 d 1 l") 8b]pv,ldglr:"3 ;s fanzga Lr’msl -ylamine, (dd 3H)
34 L (4Umethyl -4H[ 1, 254] triq -yl supmawe))& 380 ®ol j né’®
B.89 ($, 1 H B8 I sv\LN Od6? 8 783“1)8 388
N, 3H)| 2.67 (jm 2H), 351 :f:a" 795(3d 1H)(801 (s,
. 1H), 8.41 (t, 1H), 8.47
G‘beSde‘“y:%*yﬁpyu‘y'ﬁ‘q":‘ﬁi?‘y,m”“ s()dbik(g. gﬁ)z d, 1H),
35 I I HC sz (DMSd-ds) : 1.50 (s, 475
NI LSSl Q| oH), 3.89 (s, 3H), 7.52
C N N | (dd, 1H), 7.78 (d, 1H), -
NN ~A | 7.86 (d, 1H), 8.01 (d,
{6-{6-(1-Methyl-1 H-pyrazol-4-yl)-[1,2,4]riazolof4 2H), 8.45 (m, 3H), 8.79
*”‘"Y"ff:r'ﬁ.'ciyc';”i’é’:’éﬁ@?‘:é’,';";a'y'*“ (d, 1H), 9.95 (bs, 1H)
36 I (DMSO-db) 8: 1.52 (s, 475
N 9H), 3.88 (s, 3H), 7.76
N N (d, 1H), 7.78 (d, 1H),
7.95 (d, 1H), 8.01 (s,
1H-pyrazo 4]triazolo[4, 1H)' 8.08 (d' 1H)’ 8.44
© Eglg;pmﬁg:ilnf&yﬁguIfarll;'?]-)cl{ll).ligoﬁn-]t—yl}-ca[ (S, 1H), 846 (d, 1H),
rbamic acid fert-butyl ester 876 (S, 1H), 881 (d,
1H), 10.21 (s, 1H)
37 i R (DMSO-d6) 8: 2.53 (s, 294
HC N L _ 3H), 7.39 (d, 1H),
T\/’L N 7.55(dd, 1H), 7.65 (dd,
SN 1H), 7.98 (d, 1H), 8.00
SN | @ 1H,832 49, 1H),
8.39 (d, 1H), 8.89 (d,
1H)
38 1l HyC o 7 N (DMSO-d6) J: 3.86 (s, 376
ML /E% 3H), 7.62 (dd, 1H), 7.79
“ NN (d, 1H), 7.99 (s, 1H),
S 8.00 (dd, 1H), 8.11 (d,
e e eaeine 1" | 1H), 8.43 (s, 1H), 8.4
(d, 1H), 8.63 (dd, 1H),
8.71 (d, 1H), 8.96 (dd,
1H)
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Hc - (s, 3H, 7.26 (d, 1 H, N~NNCH 7.42 (m 1 H),
7.68 (d,

WG2{08/058M8/| -[ 1, 2, 4] tri azol of 4, 3-b] pyri dazi n- 3- pCBUBf0ATIY81841
| 1 H, 7.76 (d, 1 H), 788

39 )-31(1 rretlinyl 1H—p razol qU| ngg@@s)@smd(m-I), 346
8.19 (3, 1 H), 9 |(,7.75uH-bdh 8B 1|l s \
N (DVBD- d6)  6: 2 35 g pe o H c N1H-d)39§ (IHA).32 (d, 1
e 741 T NN l\uwf,um,.mqmm,b B e 777

d’ 1 , 7.95 Ipyridazin-3-ylsulfanyl}-quinotine (AH. d). 8.47 (1
65- (6- Mgt hyl - [ 1| 2 4] t nazol o[ 4, 3- b] pygd Oaﬂzug) 13401 H) ,
8.23 (d, 1 H),| 8.27 (1H, bs)
40 yl sul fanyl ) - 3-|( 1H< yr azoI I(Dmsdm@ on3.882kl) , | 94495
d 1 H 601 | HS ?gasgm(s(aig 1735’8 ri,
A H)3H)'73'683(513 1H) > 78$8N(dCH 78 o e, 10
; ' ; | 1H) 8,06 (s, 1H), 8,37
4- Et hyl - 6- [ 6- ( l pyrazol {1 23?(;a|'uolo[4 pyndazms B h Q:;'éd "ﬁ:j t n 1
), 7.96 (d, 1 H), @I&nvuqumonne 845 (s, 1H), 8.48 (d.
zol o[ 4, 3-b] pyridazin-3-yl suI fanyl (| *Hy@iAct the (s,| 1

“ H,18.28 (H, 1 H, 8.45 (M)2H), 8. (Els@d@)és a47Hs61 | 374
N (DVBO- d6) 6:| 2. 53 §,f<4 =N 3H)|,3 1 ,B.71
N NN (m 2H),| 4.99 I—D,’NNNI\%J )S;’B;(Hj, 7. 39

d, CHh ), 799 s, 1H), 8.31
B- (1- (I - Et hyl - jazetindi: ma;;;ggv' jp;;ﬂ;gggﬁlglvpyr(aznq} 843 W pH)b- (6-m 1
H) . 7.5%9 (dd. [ 17 9.10 (d, 1H)

42 pthyl -1, 254] t)ri azol o[ Asf hpyr i dazbwsG-agld: 247 .1 H) 18
7.94 (d, 1 H), S{,dirzﬁyl nol i ne3F$4Pﬂ( éH) 7133 A
B.41 (d, 1 H),|8.43(aH d) ! 8.60 <d716 H) 7 126
WO 2008/ 051808 PCT/ US2007/ 08184cby 642, (sr1 O de6)
B:2.50((s, 415 Bmetq@ 343%1 vrli‘;%ac] sl ) 8.9% (4, Am), 2H ,

5. 23 (qui nt et , PSR 1d¢ 18), M) (5.7. 6[1
3- (1 - Azetidin-B3-yl-1Hpyrazol - - 4- \/I U - (6-pethyl - {dd
430 W, 7.81 (d,| 1 H), e (DMSO-06) 5. 2.53 (s, 33"7731
e Ny A = 3H), 7.41 (d, 1H), 7.70
L/L‘ N T (dd, 1H), 7.87 (d, 1H),
N 7.99 (d, 1H), 8.41 (d,
> B'°my:’;i§f;”3°y‘.“!u'|2n§;;”;"::;‘.:‘: = 1H), 8.66 (d, 1H), 8.93
(d, 1H)

44 I ! (DMSO-d6) 8: 2.35 (m, | 473
HiC N, 4H), 2.46 (s, 3H), 2.68
U [\ WO (t, 2H), 3.48 (t, 4H), 4.20

(t, 2H), 7.33 (d, 1H),
7.52 (dd, 1H), 7.75 (d,

6-(6-Methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylsulfan
yl)-3-[1-(2-morpholin-4-yl-ethyl)-1H-pyrazol-4-yl}-qui 1 H)r 787 (d: 1 H), 801

noiine (s, 1H), 8.33 (m, 2H),
8.37 (s, 1H), 9.10 (d,
1H)
45 I I R (DMSO-d6) &: 1.70 (s, 446
BaC N Py — BH), 2.44 (s, 3H), 7.33
T \ (d, 1H), 7.52 (dd, 1H),
N N

7.69 (d, 1H), 7.88 (d,
/ ~COCH 1H), 8.03 (s, 1H), 8.34

2-Me(hyl—2-(4—[6-(6—me(t_\yl-[_1,2,4]lriazolo[4,3-b]p (d' 1H), 8.38 (d‘ 1H),

yridazin-3-ylsulfanyl)-quinolin-3-yl}-pyrazol-1-yl}-

propionic acid 8.54 (S, 1H), 9.17 (d,
1H)

46 I I BC [ NH (DMSO-d6) &: 3.85 (3H, | 429
: N 5 N/( s), 3.92 (3H, s), 7.73
(1H, d), 7.88 (1H, d),
O 8.08 (1H, d), 8.14 (1H,
NN d), 8.16 (1H, s), 8.19
6-(1-Methyl-1H- pyrazol -4-y1)-3-5-(1-methyl-1 (1H, s), 8.34 (1H, d),
S ot s ot~ | 8.53 (1H, s), 8.56 (1H,
d), 12.26 (1H, s)

A
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[1,2,4)triazol o[ 4, 3-b] pyri dazi n-3-yl sul fanyl )-quin

7.95 (d, 1 H), 8.18 (s, oline 1 Hy, 8.40 (d, 1 H),
w@2004/055808 1 H), 8.59 (s, | H, 9.20 (d, 1 H B3I/US1008081841
N (DMSO-d6) 6: 2.34 (s, 429 N. 3H), 2.53 (s, 3H),
47 B. 4@ NN - N (' 2H) 3 72 N 2H), (DMSbl'dS)ZB-: D8 (d, 422
qgui nt let, I o é’f I 3H), 25§(d 3H), 3.51
B-[ 1- (I} - Met -az I 8- yls) = 1H pyE.8HpB.-5%(s 6-(6-m
d[l |(_|)’ 7. 6)6 (dd 1@ y g’ pyé?S(d 1H) 6¥3|-(’pm (
et hyl - [ 1. 2, 4] t)ri ra@l@I[40ne4y;4&+2 ']iP stdlradaZE% f d) 7H4)8
il fanyl } qui nol i &7 7 lsminet g{)"“” i Ly 7938. 15
s, 1 H, 8.40 (d, 1H) 8.44 (d, (fh4+|))8048d66) s, 1
H), 9.20 (d, 1| H 644l | - N (DN'Bt}0d67)1H 8.99 (s,
515 9, 2. 54 (Smc3H) N N (b%;*)@ 4534t 848334 (br
m N2H), 5.26 (m N74QH,N(,' , 7.60 (dd, 1
9, O '
B- { 4- [ 6- ( 6- Met hyllle(hy[(a:lﬁl(ﬁerlh 4LE{41lna§L.%0| O[ 4, 3- b] pyri d.aZI I n-3- y
/.80 (4, 1 H).| rrembst
48 SunwT anyl }CIL” niol 1 n- 3- y| J ZO' - 1-(b}\/|h0116)l-8)25§(d22 (888
L H), 8.40 azetidinge g I | C| Ag,iaC 51(@@14)-@94
ester (d, 1 H)| 8. ’ﬁ‘S di N " S(m(S-J) 7108k, 1H)9 21 (1
H d) |65 1 | |NON N 0% ‘( g{se) %.(0EH 579880 | OH),
D.52 ($, 3H), .00 N N~O {apid H), ﬁ@éf}n‘”g N
PH), 3./90 (br m 2H), H
B- (4164 (6- Met hy| -T2 ey Eae o[ 4], 3- b] pyddazi n- 3ryl su
49 |famyl) 4.37 (d, 2H), 7.3 quji BMsb1e)F: 2.56 (d, 389
J-pyrazol -1 -yl neth ?H i di nef- 3Hy,ardo Qs gt ecszac| d
ert-bityl estler C}-%Y/Ql (dd, 1| ®)1H.7280. (1, 1| H),
7.94 (d, 1 H),| 8.10 ”“H)a 8. 39 %d,?é;hg-m,;d 0 (s,
1 H, 9.16 Lot seuamiL {2 Alrsclol 3 . 1H), 7.98 (d, 1H),
yrdaznG:ylyamine 8.04 (s, 1H), 8.09 (dd,
1H), 8.87 (dd, 1H)
50 I I (DMSO-d6) &: 3.86 (g, 420
N\J\R/L { 2H), 3.91 (s, 3H), 4.26
& (t, 2H), 5.12 (t, 1H), 7.06
(d, 1H), 7.72 (dd, 1H),
2-{6-[6-(1-Methyl-1H-pyrazol-d-yI-1,2, 7.77 (d, 1H), 7.89 (d,
e o gy 1H), 8.06 (s, 1H), 8.43
(d, 1H), 8.46 (s, 1H),
8.51 (d, 1H), 8.72 (d,
1H)
51 i : N (DMSO-d6) 8: 2.53 (s, 312
s 3H), 7.38 (d, 1H), 7.54
HsCo Ny A = (dd, 1H), 7.92 (d, 1H),
T\/L\N'” 8.03 (d, 1H), 8.34 (dd,
7-Fluoro-6-(6-methyk-[1,2 4]triazolo[4,3- 1H). 8.38 (d- 1H), 8.93
b)pyridazin-3-ylsulfanyl)-quinoline (dd, 1H)
52 I I (DMSO0-d6) &: 2.54 (s, 392
s 3H), 3.89 (s, 3H), 7.41
HC N A _ (d, 1H), 7.79 (d, 1H),
T\/L\NN s N"CH: | 7.89(d, 1H), 8.03 (s,
1H), 8.35 (s, 1H), 8.41
o irazotls 3-opyisaan aiserampyaunains | (d, )1 H), 8.213 (d.)1 H),
9.20 (d, 1H)
53 I 1l A (DMSO-dB) §: 2.57 (3H, | 363
HC Ny A s), 3.86 (3H, s), 7.28
Ty (1H, d), 7.90 (1H, d),
g 8.00 (1H, d), 8.14 (1H,
NN en, d), 8.20 (1H, s), 8.21
6-Methyl-3-{5-(1-methyl-1H-pyrazol-4- (1 H, d), 8.56 (1 H,
1 2 enasonlas spvrisazne d)12.27 (1H, s)
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(d, 1H66 1 | S- N (DVBOd6) 6:1.42 (t, 388 3H),
2.53 (s, 3H), 4.18 NN (g, 2H, 7.39 (d, 1 H, N,-

wa2®8/08o8 1 H), 7.79 (d, PCT/US2007/081841
3-(l-Ethyl-1H pyrazol -4-yl)-6-(6-methyl-(1,2,4]tria 1
54 H,u7.93 (d, I H, 8.07 . (DMSO-d6) &: 2.45 (s, 308
zol o[ 4] 3- b] pyr|i dazjn-3 j anyl )|-auyi2Bolsi 3, 7(39, |1 H),
8.38 (d, 1 H),| 3. 39@ H), “8. 43 (@.9H). 7.5H@.187 d, 1H
67 I I S N (DNB q.nen)/m(§nem 924§1azo [x(a ! g 8( m (dg 37
g, 2H), 2.52|(s, B Y e nqT) 893-3. 00
55 (M1 20, 3 lU- HC 0d683 3 (s 378
B-[1-(l-Ethyl - azet L: i n; 3-Sy‘%jwl ) JD J8Y dgz.,@,i ~4sy|l ] - 6-
6-nme 8.25 (m t hyl|-d k), 7.69 @@, 1H),
L 2. 4] triazol o[|4 g eﬂm zin 3-y I7S719I(Cfa Téﬂal nal i ne
PH), 7140 (d, 1 H)xlm nnéu 3|:btlal i 1 |-|)1H) ?32'9‘ H) ,
7.93 (d, 1 H), 807(dyT , 8388%44;% 9,17
56 O, aH B8 IT1T SN (CD3 N8 277 53 2. ( 3o
3.96 (s, H) 6.83 " ff N 1-N H)3 g 7,317 65
m 1H), N N|7. %‘1 ?' 1F ’Z 92 |(cgl,1h), 741 (dd 1H),
Vet hyl 1 {3-] 3-(|1- N | H pyNazol -|4-%l9. 1gpus.teak.i n-|6- yI s
ul f 1 7 95 5 m3|(1 e(h pyrazgzl Tethrl[12 1H) 830 (d 1H) 846
_|) y (ﬁnﬁzoo dazin-3. quinoline 0
arTyI Y[ 1.2, 4]trfi azol 0[4 3-b] pyri dazlgﬁzztﬁd ?{Q Gnitte (js, 1
57 Ivo i.g (b, 17‘[}, 8 35 S di_iqgﬁﬁ 407
2008/ 051808 PQT/ US2007/ 1H éﬁ"" OE"% ngég;N
DVBO-{6) 6:0.[01 (P @8% N/ Nem6H)|, @ Arfids {mm; H),
.54 N/ (s, 3H)|, 3.36 o N INNg <c31698(m1(d2H),
[ AN 1H), 8 GO0
,‘5)947_ LN (AU LSl 400, B G BPRFO( A, 1
- [ 1- (]| Sopr dpy - azel i din-3-yI ) - 1388 421 - 4-yi 1l 6-(6
5 r (4, 1 B! 7.95 (d, 1 8 (DMSO-d6) 5: 0.98 ¢, 388
3H), 2.67 (m, 2H), 3.71
U Shecn, | (53K, 7.26(d, TH),
* | 7.42 (m, 1H), 7.68 (d,
6-(6-Ethy!-{1,2,d]triazolo[4,3-b]pyridazin-3-ylsulfanyl 1H), 7.76 (d, 1H)' 7.88
)-3-(1-methyl-1H-pyrazol-4-yl)-quinoline (S, 1H), 819 (S, 1H),
8.23 (m, 2H), 8.99 (d,
_ 1H)
59 I I = 8 N, (DMSO-d6) d: 2.35 (s, 360
N 3H), 7.32 (d, 1H), 7.41
UL s (m, 1H), 7.62 (d, 1H),
7.77 (d, 1H), 7.95 (s,
6-(6-MethyH{1,2 4ltriazolo[4,3-b]pyridazin-3- 1H)| 8.23 (d, 1H)' 8.27
ylsulfanyl)-3-(1H-pyrazol-4-y})-quinoline (m, 2H), 905 (d, 1H)
60 I I e, R (DMSO-d6) : 1.21 (t, 388
N — 3H), 3.03 (q, 2H), 3.89
Moy
N (s, 3H), 7.40 (d, 1H),
NN CH, 7.69 (dd, 1H), 7.78 (d,
4-Ethyl-6-[6-(1-methyl-1H-pyrazol-4-yl)-[1,2 4]tr 1H), 7.96 (d' 1H), 8.01
azolo[4,3-b]pyridazin-3-ylsulfanyl]-quincline (S, 1H), 828 (d, 1H),
8.45 (m, 2H), 8.78 (d,
1H)
61 I I e N (DMSO-0B) 8: 2.53 (s, 443
N Nj 3H), 3.35 (m, 2H),3.71
g (m, 2H), 4.99 (m, 1H),
I/L e | 571 (s, 2H), 7.39 (d,
3-(1-(1-Ethyl-azetidin-3-y!)-1H-pyrazol-4-yl]-6-(6-m 1H), 7.59 (dd, 1H), 778
O enanaine 1| (d, 1H), 7.94(d, 1H),
8.14 (s, 1H), 8.41 (d,
1H), 8.43 (1H, d), 8.60
(1H, s), 9.19 (1H, d)
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B, 41 tri aTzo
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H71 s\ /| - N 429
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| -
%Iﬁﬂz

.B

r3pyy, @ls4 (nt1219), peak
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7$?§

920N N NN

415

(DMSO-d6) &: 2.50 (s,
(m

(m, 2H), 5.23 (quintet,

1 ¢ 1H), 7.61
BT
Ctd(d ), Féim 8
(d 1H)) 8.5B(s54H),( S,

- ==

08

63

1 NH
-[1,
yl)-qu

- (6- et
sul fan

B3-(1- Azeti di n-

8- (1l Azd
2,4]tri 4
| nol i ne

wyl-[1,
yl')-quin

tidin-3- 1, H pyraz
z 443- ridazin-
72 AN
3o IMWB&hylymﬂtMa Fe@a(
2 41 fl[1r2|4]mazold14[|3 [,)Em ing ylsb] p
ollne wherein: | 1(

'g“g %) 3 72

l(d
yIioda 2H)N7. S (4
5101, 813 GO

DM&O ) P- 234( (6 gt h42°

(ﬂ ?F&

Hybnbtéd H)

8.40
(d, 1H), 8.44 (d, TH),
8.60 (s, 1H), 9.20 (d,
1H)

64

S N
N,
N—‘\< 72
N4 N =
N —
N N
N
o0~
(o]
3-{4-[6-(6-Methyi-[1,2,4]triazolo[4,3-b]pyridazin-3-y

Isuifanyl}-quinolin-3-yl]-pyrazol-1-yl}-
azetidine-1-carboxylic acid teri-butyl ester

(DMSO-dB) d: 1.42 (s, 515

9H), 2.54 (s, 3H), 4.17
(br m, 2H), 4.34 (br m,
2H), 5.26 (m, 1H) 7.40
(d, 1H), 7.60 (dd, 1H),
7.80 (d, 1H), 7.95 (d,
1H), 8.22 (s, 1H), 8.40
(d, 1H), 8.45 (d, 1H),
8.63 (s, 1H), 9.21 (1H,
d)

65

N, S N
N~\< 7N O><
A = )
= N0
3-{4-]6-(6-Methyl-[1,2,4]tri ¥

idazin-3
y

-quinolin-3-y[]- pyrazol 1 ylme(hyl)
-azetidine-1-carboxylic acid fert-butyl ester

(DMSO-d6) 6: 1.35 (s, 529

9H), 2.52 (s, 3H), 3.00
(m, 1H), 3.70 (br m,
2H), 3.90 (br m, 2H),
4.37 (d, 2H), 7.39 (d,
1H), 7.60 (dd, 1H), 7.80
(d, 1H), 7.94 (d, 1H),
8.10 (s, 1H), 8.39 (d,
1H), 8.40 (s, 1H), 9.16
(d, 1H)

66

X NS

N
3-(1-Ethyl-1H-pyrazol-4-yl)-6-(6-methyl{1,2 4]tria
zolo[4,3-blpyridazin-3-ylsulfanyl)-quinoline

(DMSO-d6) 0: 1.42 (t, 388

3H), 2.53 (s, 3H), 4.18
(g, 2H), 7.39 (d, 1H),
7.58 (dd, 1H), 7.79 (d,
1H), 7.93 (d, 1H), 8.07
(s, 1H), 8.38 (d, 1H),
3.39 (s, 1H), 8.43 (s,
1H), 9.17 (d, 1H)

67

4

NS
N
\Q/&NN
== N
\N_Nﬂ

3-[1-(1-Ethyl-azetidin-3-ylmethyl)- 1H-pyrazol-4-yl}-6-(6-me
thyk{1,2,4]triazolo[4,3-b]pyridazin-
3-ylsulfanyl)-quinoline

(DMSO-d6) d: 0.84 (t, 457

3H), 2.37 (q, 2H), 2.52
(s, 3H), 2.81 (m, 1H),
2.93-3.00 (m, 2H), 3.19-
3.25 (m, 2H), 4.32 (d,
2H), 7.40 (d, 1H), 7.59
(dd, 1H), 7.79 (d, 1H),
7.93 (d, 1H), 8.07 (d,
1H), 8.38-8.43 (m, 3H),
9.17 (d, 1H)

68

H S
. N.
e N N’éN
N
Methyl-{3-[3-(1-methyl-1H-pyrazol-4-yi)-quinolin-6-ylsulf
anyl}H[1,2,4]triazolo[4,3-b]pyridazin-6-yl}-amine

\NN‘CH:‘

(CDsOD) 0: 2.72 (s, 389

3H), 3.96 (s, 3H), 6.83
(d, 1H), 7.65 (m, 1H),
7.81 (d, 1H), 7.92 (d,
1H), 7.95 (d, 1H), 8.02
(s, 1H), 8.19 (s, 1H),
8.35 (s, 1H), 9.06 (d,
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[0405F°! S’lﬁi‘iﬁa"f‘d Alsdy®¥ng fot BBA-Well TR $2 Ry ikifske W dcfioR, £ @lRletection
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0 5 109
oS EE YT E R L3Pl oS 0058 Sugfng MR
contalRFIDMI 0% M@ &fs@éom&ﬁlﬂﬂwlegmd&m}lﬁols @bstaihedvd uM staurosporine.
Met hi oni ne) for 4 columm vol unes each.

o
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eaved Met; further pu |cat|o 0 vvas d
mcubmmt &l rth EH%%CS%W&J%%‘@HH ietead %ﬁ%
(60 Superdex 200 prep grade (Cat
Pumi!?lt{%ggg%gl equilibrated in 50nMM Tris-HC1 pH 8.5,
[0406] 5 0Titd d%l(ﬂe,lleth@f%ctﬁcyd: &owl hadfhaf aSIQrM@Tﬂ'lseCThdl culoue expressing the
conbi ned an trat ed.to

f t
kinase (13{TaGP Y MEESF FOYSEPGH ot TLeAR) COAnG 1P s HO! pi

7.7 aﬂ@zmﬁ\d@@am veleRE bF ﬁ}&iﬂé@(m{a'té 80 nil et 1 L(Eﬁ'toﬁgmal culture. One
UFC901024) . 25 Sel ect ScreenTM Ki nase prof |

tablet(dfiRadche @ml@gr@)‘A{fmm@te@gu@@b@q@é (Cgt#d%73580) was added

enur e ass a [ ot.oc SES
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remo&&i l§’y é&ltl@ﬂ&g@t&ﬁﬁﬁbr 80 Adhiitt LN 9B xDLaif TN He %upehﬁatant was
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30 kinases at 1 Mconcentration. 130 WD 2008/ 051808
PCT/ US2007/ 081841 Table Il Kinase Tested %

w0 pdusossdoON@M Conpound 4 Conmpound 41 ABL1 TBABUS207/081841
47 ABL1 Y253F 20 30 AKT1 (PKB alpha) 5 -1 ALK -10 23

30250 Wii€Aad Beerop ilibfatctPin SAWRAB HisAICPFR 78), STmOALNaBRABY
V599E 36 7 1/cyclin B5 17 CSFL R (FMS) 19 79
Glycepel-Fomid blsrlalzolea apd éﬁtHMMeﬂgowne PEge peded)ang stirred-fgr R migutes

a0 4°C LRt B G R o Sl SFE Fygotamn

volumd of SOAKZiHICILERT SEIMEMNaC, | MORIMESHRE)mS adiole, and
6701, -12 4 NMAP2K1 ( K 16 3 MAP4K4 ((HCK)
10m iopiriTie prawin peeleiqcuig 2 sien radient VERGYS C@mgfolwnes

each %&Wﬁ%g&nﬁﬁ&nﬁ, QE%SH}M nd %OMdz{zB%f@quZm@aﬁly.
The 6x Histidine tag was cleaved overnight using 40 units of TEV protease (Invitrogen Cat#
10127017) per 1 mg of protein while dialyzing in 50mM Tris-HCI pH 7.8, 500mM NaCl,
10% Glycerol, 10mM Imidazole, and 10mM Methionine at 4°C. The 6x Histidine tag was
removed by passing the sample over a Pharmacia 5 ml IMAC column (Cat# 17-0409-01)
charged with Nickel and equilibrated in SOmM Tris-HCI pH 7.8, 500mM NaCl, 10%
Glycerol, 10mM Imidazole, and 10mM Methionine. The cleaved protein bound to the
Nickel column at a low affinity and was eluted with a step gradient. The step gradient was
run with 15% and then 80% of the B-side (A-side = 50mM Tris-HCl pH 7.8, 500mM NaCl,
10% Glycerol, 10mM Imidazole, and 10mM Methionine; B-side = 50mM Tris-HCI pH 7.8,
500mM NaCl, 10% Glycerol, 500mM Imidazole, and 10mM Methionine) for 4 column
volumes each. The Met protein eluted in the first step (15%), whereas the non-cleaved Met
and the cleaved Histidine tag eluted in the 80% fractions. The 15% fractions were pooled
after SDS-PAGE gel analysis confirmed the presence of cleaved Met; further purification
was done by gel filtration chromatography on an Amersham Biosciences HiLoad 16/60
Superdex 200 prep grade (Cat# 17-1069-01) equilibrated in 50mM Tris-HCI pH 8.5,
150mM NaCl, 10% Glycerol and 5 mM DTT. The cleanest fractions were combined and
concentrated to ~10.4mg/ml by centrifugation in an Amicon Ultra-15 10,000 Da MWCO
centrifugal filter unit (Cat# UFC901024).

SelectScreen’™ Kinase profiling (Invitrogen Corp.)

[0407] SelectScreen™ is a trademark screening assay protocol for kinases developed by
Invitrogen Corporation, Madison, Wis. Details on assay conditions can be found on the

company’s website.

[0408] Table II summarizes % inhibition of compounds 4 and 41 against a panel of

kinases at 1 uM concentration.
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PDK1 7 6 PIM 4 0 PLKL O O PRKCD (PKC delta) 4 5
PTK2B(FAK2) 6 12 RET 5 21 ROS1 7 41 RPS6KB1 (p70S6K)

WR2®8/03BB8 (Tie2) 8 4 TYRO3 RSE 19 22 131 WD PCT/US2007/081841
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were added to each well of the plate. After an
addi tional 2-6 hours of incubation at 37C, the
wabasnbemee readi ng at 405nm wi t h background cRCT/E8100T081841
at 650nm was neasured with a spectrophotoneter. 30
ceuﬂsawhoryl ation Assays [0413] Met phosphoryl ation
GIL16 cells were plated out at 1x107"6 cells per

(040980 1L s calimvenre majntaineshimDMEMMedbim sugrlgmensen with 1At fetal
bovirk S (FiSS) O 1 S0R AU 3hd Y86 WK SoprRAMARION A S EBRONRI o

37°C5;?/6mOZAfter 132 V\D 2008/ 051808 PCT/ US2007/ 081841 1
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wat er throughout the study. The m ce were housed on
the abserhaarercadingapfein weth)ba%’aowd ©BIsSEen atioxBpmayasryeasured with

ase@gd;ﬂl% edding in static nmicro isolator caging on a
P our |ght cycle at 70-74F and 40-60% hum dity.

Phosﬁhbryﬂutﬁﬁeﬁssrags i nvol ving ani mal s were conducted in

[0413] ag&ewai&ge o {arf}ﬁ;'z ggsgﬁdglg&é cglsfvgerre% a?edcoaurt %t ?)Pl%"y%eellsoger 60 x

15 mm dish (Falcon) in 3mL of assay media. The following day compound at various

concentrations were added in assay media and incubated for 1hour at 37°C 5%CO2. After
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30 protocols were approved by an Internal Animl Care

and Use Commttee (I ACUC). Tunor inplantation 133 WO
WwWQee8NBIB08 PCT/ US2007/ 081841 [0415] Xenogr aPCHUSENE081841

initiated from GIL-16 tunor cells cultured and
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t 41 T V] fl
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buffet for tt Reurs wehm @nphatredaish gdnels wbdking. [ DrklBpckiRes biffea vads

the GIL16 tunor growth study for conp})und 4 ar (ﬂgwn
remoyad apvlgu B00Ldilurion g aati Fhosgha- Me el 240 135 wuibegy (Pl
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send 5y SRR A SR 0 o Ay OS2
addedgidible BINSe\glétedﬁtyubé@ 4rRrnfghn at]rd;omllampenagir@/. eThafodlowing day the

Tr eat ment began on, t treat
blots pigee washed @}re%‘g{neq@fgl?ﬁéq ﬁ%s,% %E %g%qj %é %})@%E@ngp firp
conju%é&gg%%&ﬁ-r Sg/fr?g)gg%)%%%’ohgf%ggu(nggk%g%%??ébg%ggnes Cat. # 1.1 1-
035-00p 3 iD Btkingrbu {fes ias pd@nom)ingubsisd doi Lhelay rapomisarmstrts with
st PER TR il HRRcel SE (Gl it el

chemAHIARRQSRE Vi th| Rk BirRY WP IChE MalmAkednd SubstRis(Piercen
mce treated at  these doses. On the | ast day of

#3407%)eat nent MET aut ophosphoryl ation in excised tunors

S .. ted by West er ot at various tinepoints
Exa"\é\@,e 25: &gj,lﬁ%f“%ﬁ&g rap 3&% nal dose) and coﬁpar ed
to vehicle controls. Fromthe tunors of mce treated
Mategialsignd s@thads 100 ng/ kg PO 30 QL2H phospho- MET | evel s
were | ess than 10% of vehicle controls at all

[0414]1 NBgaRilebthyn]i @A miek guu/eu Roshidavian) mereé-Borteks ofd witlap body
o and intraperitoneal  adm nistration of .coppoynd 4 on
weighl RS ofr Qv 18 1L 4B RAEITIRE QATRE SIORY, LR FBTR IR droe AChgle food
' ; 1t BB ERverd BousiiPor AL 154 BYfha-dri® bed-o-
ot o TR PR crd kA RO A e
cobs® Laboratory Animal Bedding in static micro isolator caging on a 12-hour light cycle
at 70-74°F and 40-60% humidity. All procedures involving animals were conducted in
compliance with the NIH Guide for the Care and Use of Laboratory Animals and all

protocols were approved by an Internal Animal Care and Use Committee (IACUC).

Tumor implantation
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on Day 4 after tunor cell inplant. At the end of the
14-day dosing regine, final TA % was calculated from

w0 b@sdsfsder ence bet ween the mean tunor vol umesP@F/US2007/081841
vehicle-treated and drug-treated mce,. expressed as

[0415) PREmvRAHfRGRroinitilied FBRANGTLTBuMET $HIB cOfturel @nd BAAiMdiBed by an
treated control grou 0421] Figure 3 shows the

. . .5 he
interng} €elt Biolegy Bepartnagi Emhtsﬁémmse pRegived @spbguanegqus giecten of 4 x
6 ' t e : :
0° GRG0, L 19,8081, R0\ EELR. SHIRGSy oGz o
treatriigme groug bn Diaguskwivdnt the dvoragkQGmGHT kiz6reachddsapproxdmetelyl M@rmm’.
vol ume of 100L. Tumors_were allowed to grow for_ four
Each dasegroypscentained Iﬁéé@&e-oTWP&V‘ngi gvassplculated ugig theprmula:
ng/ kg twi ce per day and orally at 60 ng/ kg once per
Tumqﬂa’gollﬂmcﬂvd?mlonsecutive days. On the 10 day of study
term nati gﬁ, tunors were i mredi ately excised intact
and wei ghed, with final tunor wet weight (mlligrans)

wherS® = ¥h &)1 A= Rinbiiaih YnR fof Hfeato NBRabieighOAzy be BmmttéSwith
of the GIL16 tunor growth study for conpound 41 are

the asswoption that] g iseqivalemk Ut mns ofdwdorydume 6. [0423] In
Figure 4. . 0 41 was adm ni stered orall PO at

Tumd! Siin dan bR ApalR3. "1 Ce”i tay (01209 for 13

[04163 ONBELWhd Mcl@¥s frofty tBa iTRidénch dgavte thedayarbiumon vbenes of

_last day of treatnment the 1, 3, 10, 30 ng/ kg PO QL2H

vehiclerfgeagResang drug-frealed Brich SRPTELRBAS § BEGHEATY 42%
(p=.0030), 67% (p<.0001), 80% (p<.0001), and 87%

% TGl pMeaODihor ¥shant 4vwe - Menhaied dilome ha4eeanl @unor

vol une of the%%ehi cle-treated group. [0424] Figure 5
shows the effiegdias Tamopyglumeenesint r aperi t oneal

[041734 nTl‘ge: ﬁlﬁﬂﬁi%'(dggné?f astRIRRENHim &Y ofthn QM TYTRS: (8 Ahber of animals,

rnhibition I'n GIL16 tunors in nudée mce. Al
n, renhaigiap methestudygarthatatayDay 6 after tunor cell inplant.
At the end of the 13-day dosing regine, final Td % was
Resufig! cul ated fromthe difference between the mean tunor
vol umes of vehicle-treated and drug-treated m ce,

[0418x pResulie df the Gl Tgértomat axpavth Studh Eorpeamporgd araowimen digure 1,

Fi rt Ee Vdel%}i cIe - treated control group. 25 [0425] Figure 6
1BUE ol 'R fects of oral adm nistration of Compound

‘41 on the growth of GIL 16 tunprs. Fenal e aé(ﬂér& C
[041%udla Figwe Ineerapounddia adkiniaisissast kb (P atdA: r #ht00
R
Treatgﬁhel?dg@ﬁ ef Dayal. | On te 14st dig?y oflfcatmmat r:Bé)élﬁmy,/Ol; ng,t M0aeg/ke PO

3 ti Ont
Q121 2 nel S R L et S SRRl 44 B oo
75% W8 2},%%’ gpé%ddin%,fwg’@@fﬁt.m}’ ateF590eh€ b0 1? g%épb%WeP}l Fompared

erving as a prinary efficacy endpoint.
to the2068Y DHDLBOBIURETI B2 GTYIO8E@4d erdups Zempaishd dwiastshows tq fave

inhib{fm%i}gégg%ylg‘%ﬁ g}rf g%?elr th%ln BO%V\{nC‘ueJm resrfr((>jnall¥11ice:5 trg%ted at
these doses. On the last day of treatment MET autophosphorylation in excised tumors was
evaluated by Western Blot at various timepoints (1, 2, 6, 12 hours post terminal dose) and
compared to vehicle controls. From the tumors of mice treated at 10, 30 and 100 mg/kg PO
Q12H phospho-MET levels were less than 10% of vehicle controls at all timepoints.

[0420] Figure 2 shows the effects of oral and intraperitoneal administration of compound

4 on tumor growth inhibition (TGI) in GTL16 tumors in nude mice. All treatments began
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Q4H Every 24 hours RPM Roswel | Park Menori al
Institute N H National Institute of Health | ACUC
we\ioamb18@ar e and Use Conmmittee 10 TA@ Tunor G RPEK/KS2007/081841
Inhibition MIV Mean Tunor Vol une [0427] It is
on Dayightt@adr dlisinpldie. Ax eieng Sf aed 4eddyaidsig e Sn@deHR4l MY was
herein are for illustrative purposes onlfy and t hat
calculated; fram thegdifferenes b%weerbﬁhe Ean §enon yolumetef viehisteseated and

drug-ft€at ealit 18-

R Rt T L e P P A R

treated pphtraa@irowgn and scope of t he appended claims. Al
publications, patents, and patent applications cited

[042 11 erg ﬁ}e ar s‘ﬁob@ erbéffécfbcd?roﬁ’éjl a4 ‘?rﬁraBE!mroﬁan y ?Hl?fﬁ sttdliohd€tbmpound
ety pur poses. WO 2008
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tumoméﬁbﬁghtwllllgmtsbﬁviﬂg% aQfrinkdty @bEdat ¥ eidpdint.

heterocycloalkyl substituted or 8 unsubstituted

[04221ubs suﬁ%?f;%n% 'gfltlg% tfiho Wﬁgﬂugy?@r%o ﬁ{ldf hy are shown in Figure 4,

unsu |tute aryl-alk stltuted
Figure5, amisKipsteit ut ed het eroaryl, substitut ed or 10
unsubstituted -0-heteroaryl, or substituted or

S drk Yt I I |
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[0424‘]( %ﬁﬂe@%@@l@effmf%}all‘dﬁﬁ@(t@)p%nedl&dmlmstratlon of Compound

) ) NR6C( O) NRARS
41 ontpmnzgmmb g%h@;lzm Tongn F@#@)ﬁ)tepe»szmmdisml% éHbirrRipaRts began
a t , ()
on Déy 6 gﬁgggxglggﬁlﬁﬁ{fléﬁ I%rt] 'tlgégeglrg%ﬁ ;dgerm%é%' dd%fn% re@% ﬁhalzlsbl % was
calcula?edf fosrmtisadisfetenod Betwoen thie sndastturhot ‘eﬂumys:d)bedhi@d: treated and
substi tuted or (limsubst i tut edf
drug-treated mice, expressed as a percentage of the mean tumor volume of the vehicle-

treated control group.

[0425] Figure 6 shows the effects of oral administration of Compound 41 on the growth
of GTL16 tumors. Female athymic nude mice were inoculated subcutaneously on the right
flank with 4 x 10® GTL16 cells in a delivery volume of 100uL. Tumors were allowed to
grow for six days. Mice were dosed orally at 1, 3, 10, and 30 mg/kg twice per day for 13
consecutive days. On the day of study termination, tumors were immediately excised intact
and weighed, wifh final tumor wet weight (milligrams) serving as a primary efficacy

endpoint.
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15

22 heterocycl oal kyl, substituted or unsubstituted
aryl, or substituted or unsubstituted 23 heteroaryl;
WQ200R85188, R5, R6, and R are each independene¢TUS2007/081841
hydr ogen, substituted or unsubstituted 25 alkyl,
[0426) ukisiredibfi@d or unsubstituted cycloal kyl,
per fl uaroal kyl, substituted or 26 unsubstituted
IP het er odnkegieriteangskt i t ut ed or unsubstit ut ed
po heterogyglypgl Kyl , 27 substituted or unsubstituted
aryl, substituted or unsubstituted -0-aryl,
BID subst i tIwiedpe2dhyor unsubstituted aryl al kyl ,
ubsti tut ed unsubstituted heteroaryl, substituted
Qlﬁ%r WE%B£LWFEted -0-heteroaryl, or substituted.or
Q4rynsubsty it edphigteroaryl al kyl, or 137 WO 2008/ 051808
PCT/ US2007/ 081841 30 R3, R6 and R7 are as descri bed
RPMabove, RossveRPadniMeR®riat bgetubeer with the N atomto 31

whi ch they a tfached, , form substituted or
}Iunsubsﬁﬁ%&P@@gﬁng?%ﬂg@pgalkyI, or 32 substituted or
IACUMS UbstAdidaedaitein8N2RIC0mmiR8e R10 i s independently
hydr ogen, substituted or unsubstituted aryl or
TGI subst i tihmees @owsyInpigtiont i t ut ed heteroaryl, wherein
Ois i i.ndependently substituted with 35
anﬁ?o6R2§QgégﬁgﬁélygmﬁﬁdependentIy hydr ogen, hal ogen
[0427)i t] ds urkl¢asiend thndhexydmpleidisltentbod@ners desdribed herein are for
. unsubstituted al kyl, substituted or unsubstituted .
lllustl@y&: BBIIPF?WS,Onb’em t}é@tr\@gpkg,mpdlﬁggtlwbgtchqqﬁe@al laght thereof will be
sugslETBEOH S IGh T} Bl ap YRR DAL Eifin e spirigand purview of
this appl$catioh iahdis@ge af {He,apperiet] ictaihe dAdrpublicatioss,ipatenesgd andpatent
.40, aryl , suhstituted or unsuhstituted aryl al k
apPlicigRt R4 R B Ao LIRS Pr ot BiF b Eleuicy i thef prtrety for all
urpcxdpsti tuted or unsubstituted -0-heteroaryl,
purp , :
substituted or unsubstituted 42 heteroaryl al kyl,
-(CH)j ON, - (CGHR)j ORe3, - (CHR)j O(O) Re3,
-(CH2)j (O OR23, 43 -(CH2)j NR24R25,
-(CH2)j C( O NR24R25, -(CH2)j OC(O NR24R25, 44
(CH2) j NR26C( O) R23, - (CH2)j NR26C( O) OR23,
-(CH2) ] NR26C( O) NR24R25, 45 (CH2)j S(O nR27,
-(CH2) ] S(O) 2NR24R25, or -(CH2)j NR26S(0) 2R27, 46
wherein each j is independently an integer fromO to
6, and each mis 47 independently an integer fromO to
2; 48 R23, R24, R25, R26, and R27 are each
i ndependent |y hydrogen, substituted or 49
unsubstituted al kyl, substituted or unsubstituted
cycl oal kyl, perfluoroal kyl, 50 substituted or
unsubstituted heteroal kyl, substituted or
unsubstituted 51 heterocycl oal kyl, substituted or
unsubstituted aryl, substituted or unsubstituted -0-
52 aryl, substituted or unsubstituted arylal kyl,
substituted or unsubstituted heteroaryl, 53
substituted or unsubstituted -0-heteroaryl, or
substituted or unsubstituted 54 heteroarylal kyl, or 55
R23, R26, and R27 are as descri bed above, and R24 and
R25, together with the N atom 56 to which they are
attached, form substituted or unsubstituted
het er ocycl oal kyl, or 57 substituted or unsubstituted
het er oaryl ;
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58 R28 is independently a coval ent bond, hydrogen,
hal ogen, nitro, cyano, hydroxyl, 59 substituted or

W a®ehsisdg ut ed al kyl, substituted or unsubsti tRECEUS2007/081841

cycl oal kyl, 60 perfluoroal kyl, substituted or

WHAN SO AIMEDdShet er oal kyl , substituted or 61

unsubstituted heteroc cIoaIkyI substituted or
ursubstA eQUERRFNG ) If0m§ﬁfblat ituted or 62 unsubstituted
-0-aryl, substltuted or unsubgk;hubed aryl al kyl ,

substituted or 63 uBsu ed ﬁeteroaryl
substituted or unsubstltuﬁb Tp het er oaryl ,
substituted or 138 451808 PCT/ USZOO?/ 081841

64 unsubstituted hé%erod&ylalkyl

- %EEE) ] g “’%ﬁ&’é{‘%g@ ?@F%qﬁﬁgf E&%%%ﬁ?&ﬁ?} Q%%Btable salt or

(cm)@makbﬂmaan (CH2)J NR33C( O) R30,

Eq%E% AT, e TEL AL NI NEBIRZ) cubsitued
&ﬁﬁﬁlﬁ(@#fgﬁﬂqgl ﬁﬁtﬁir@alﬁﬂcﬁblstltluﬁd aﬂé ﬁgjg%&tcﬂ

an I nteger fro mis in ntly an
i nt@@oalkylosub@tltumd&r mebsmhmdehemeraz&loﬂyb,mubsirtaﬂeﬂ wr70

de tit dwih 1 3 5, 11 0,
Ra o RERs ey T S e B wibbelined e mhe el o
hy drREeRitutsd Stk s‘ﬁ@sti)c[ltedzyr'Z uHRBYRStdtHeteeshrill Kobstituted or

substituted of unsubstituted cycl oal kyl ,
perynsulatioeted yO-heter@rdudrssubstitied oo unwgmwdulﬁt@r@dylalkyl
het r oal ted.or, un 7.

het & e&%@ﬁ&a‘ﬁ(\?fﬁ Yslﬁfa%l%ef‘t‘?ﬁﬂéfdsuﬁm‘dtﬁ%u EhteldEo d aryl ,
SOD&IN bUCRE, or unsubstituted -0- 75 aryl, substltuted
or unsubstjtuted arylalkyl substituted or

urdsis Bstependeatly pe indegsa frpm 0 torl substituted or

R R e Elon oG AR gl HSURBEA HHlden Hura, cyano,
R341;] tcﬁg@;ugtggmed bednmbwlatgd atkyl, Iﬁatﬂmmlmz-(CH@yéNher
U O GBS T SONIRY, RS RibRE Ty iy,
sub: éngﬁ)Nl};‘Rﬂsg@ﬁ?lﬁm@)ﬂaﬂw ?I\ud6(3(@)b1835 is

|nd hal ogen ano
hy d{@Hy)JNRm(@NRfm e(dJHu)JS(@RRunéGHs)ﬁNR L&(@QizRaJ Kyl ,

per SRR S, ey S rinnen P eicerfra O o 6, and m

hetl@ﬁﬂlﬁb&iﬂeﬂtliﬁﬁ’ﬁhééelﬂtﬁ%ﬁx @fo 2ngubstituted 84
heterocyc oal , bstituted or unsubstituted aryl

s R sndiRitfedn embsuhg%@turwlnsé@ted)cycsﬁlm yqubstﬁuwétor tlnftllbélﬂtuted

8 lelgjfgér#ﬁ?)? ﬁﬁai uh & glpgtg% g? yllr( %nﬁ@gt%?ﬁe@éa%ﬂ% (Srt su ggtltuted or unsubstituted
unshdesbardyyt ed - 0- heteroaryl, SubStItuted or :

bstit d 87 het | al k
unlétj B)Z?,J RﬁRﬁ%}e e? of %qac{%;gr? den lmgroar@)s@@@.lted amunsubstituted

( %IE}}IJ %@ﬁﬁffﬁ%@ﬁ é@l%ﬂu&r%l&d substituted or

( G b MRA3ChER0RKY ], su_bs(ﬂflil):g bﬂﬁiﬁ%?tﬁlm heBdcyclodikyl,
( C@fﬁ?‘t&%%ﬁ%@%ﬁt@@ 9]9)1%( %{}I&% Réé@ﬁl?’{stipged -O-aryl, substituted
| ndgReR ngsﬁ t& gf'r;}ldllgﬁl eﬁ%ﬁtltﬁfe@'@r 9n§11%st§tute€ﬁ1_@te%dr§l substituted or

i ndepen integer fromO to 2;
wheusubstiRited F(Z -heRRBoar@d or Rbstitesd oRﬁpsu?bs@tutquEtermglalkyl or
R24, R25, R26, R27, R28, R30, R3', R32,
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94 R33, R34, and R35 are each optionally independently
substituted with I to 3 groups, 95 each group

W0 padspeasaent | y sel ected from hydrogen, hal ogenpCT/US2007/081841

hydr oxyl, am no, 96 am nononoal kyl, am nodi al kyl

cyle?nlat,6 aﬂiﬂ RY & ad Hédcﬁ@é@ﬁfﬁivbyénd R"rainﬁil RIOf o%%th%hwith tIX9 atom to
97 ab.lsﬁ -0-al k and -S-al k 139 2008/ 051808

@1@7//3@%&1@@ d,ggrm substi Q,rdm‘ehfﬁaﬂ%ﬁ hegeragyplaalkyl, or
Wh%&%hﬂueﬁ Quhﬁﬂmpﬁl tl?ﬁg&& hydr ogen, hal ogen,

substltu §or unsu al kyl, 3 perfluoroal kyl,
ait i, 1nd;e;jeﬁdieritltytlgdragen wabsthsted bt nmhbmtured rmrl oa Isﬂdgshtuted or

substi t ut ed nsubsti t,yt ed am nodi al k

SubStmbiivaad Brremmoliosire sty isftRiapsL lly @Gmﬂ#m{yesalbwu@d with
unsppsé Reut ed phenoxy, substituted or unsubstituted
plper|d|nyl substituted or 6 unsubstituted
p|Ibemmdmphdemlykimimggnddﬂqgenmgubmano JHydebxyl, substituted or

| d tiIt t d
PR i SEa S syhdioad Frdoay i ergpii,
subgibktitdtcar %s&sﬁﬁ%d%iér&élk}ﬂdsﬁb%%{ed oy wBSiYstititRd or

unsubstituted thienyl, substituted or 9 unsubstituted
0X alzqﬁq:rycycl(yxlﬂ@éx SUioeutwd@r unﬂ@atb@tthamylesjlbshﬁuéﬁzimrylmsubstltuted -O-

subst un d

subdh ol on St Rted bl ub B ORa L stigted detspoany,
11 gumstidatedior luhﬁd)sﬁ&ltdddmljéteroéﬂyb subdtitiited oﬂﬁnsubstltuted
unsubstituted -0-pyri ﬁ Jibsti t ut ed

unshaterearylalled. 1@8}0@84 3@ KRSt 1E e W QR un@kb&?(@m%d,

ﬁ t ut ed
TR SRR Tl
eac(CIopNR iRt FAERENRET(DYORY dH(GER)INRAI(OPR> R,

SR o R o

( CF%?Q%%E Ee}%f Q-%)acf)ﬁ% j qﬁgaﬁﬁﬁ%gkfog @}%dj & 5 RRrars,

- ( GHggpeNBReTy@nRBteger BMBR)) tNREC( O) OR3, 19
- ' LN - i S . R7 )
B Rk G SR ek s ndeigy Rfrpgen. sbstited o
i ndgRapdRMed YIk§H RebstiubEs: @subditutbs tydlodied, phftyroalkyl,
substituted or “unsubstituted 22 napht hyl, substituted

or smsnutbmqrumsdnsmumﬁléquroalkydbmhstlwteéicpr@msubsututed

unsy st|t t uL.e .
orHBSbH P BOLA o BRI SRl st O
24 gy, @Z&Itlydted Sﬂm&hbsttiﬂtﬁtedi agially Ssubstitutedtoe ndubstituted heteroaryl,
substituted or unsubstituted thienyl 25 substituted

or mw@.qrwwsaw%@hetergwétqrtsmwt%ql or unsubstituted
unsM%a%bﬁﬂigg épooxazolyl 26 substituted or

unsubsti hi azol yl , substituted or unsubstituted
pRY R ydnd 7 amub siticribbé dbore, ambRY shi Rt eckeher adihriie N atom

substituted.or uns titut rimdi
S ubSEHIEh B8y are REHBG Forh A et BIEAB LIRS heterocycloalkyl, or
Subﬁibgwe%r%swgﬁtﬁb&itne&éfsﬁgh purinyl, 29 substituted

or unsubstituted benzi m dazolyl, substltuted or
urRd hsmdmmémtlymjmwlent bad, bydregen, belegeromitro, cyano, hydroxyl,

unsubstituted i yl titut

nsaipst e ams Rt spri s adieg oveloation,

u nsl%iﬁambuwg sEbsRAEd mmsuﬁgﬁhaéd hetbREIST, stbssitsd bi ut ed
unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted -O-aryl, substituted or unsubstituted arylalkyl, substituted or

unsubstituted heteroaryl, substituted or unsubstituted -O-heteroaryl, substituted or
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70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
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97

32 benzooxazol yl, substituted or unsubstituted
[1, 5] napht hyridi nyl, substituted or 33 unsubstituted

W@0BAS(883 2- d] pyri m di nyl, substituted or unsubGI/US290E0B1841

140 WD 2008/ 051808 PCT/ US2007/ 081841 34
[ 1 ﬁﬂsnmmth& hetdtoﬁWIalkySluk(EZHz)J@N?C(CHz)J@R%q,J hETLYG@RY, -

| b 1 tut
uns a¥e o{ py1g%db&@ﬁﬁgyﬁﬁgWiﬂﬁiﬁg@%qéﬁgstrtuted or

& 0 B t0i t ut ed
L
sub(gﬂzo,ms (@r)NRﬁ‘sRibs(@}ﬁg;se@),m%u azol o[ 5, 4- chamsa@nm“}z”

zﬂgér: k({lﬂ%)g\gl( oé((ﬁglgﬁ {Jér{ﬂg}:eg j 1s 1n (Fenay an 1nteger from 0 to 6,
| m gz Lélnae]l}&nﬂéfr{tl}/jéhzlhf%bp fr&g 0S4 [25 bhd Wh&EinH* is optionall

unsubstituted pyrazol of yr|n1d|nyl substitute
or dependerislytsubstitaidd pyith bl'a)z3 Ryl; 3- one, substituted or

u st i f4dt i i 1 4] t hi,a
R RS 58 e B Brdo b RURRAGERYY
or urfsabsiiaed alkyl, @Qbs@iﬁutéwmtlbs&l‘tﬁtedj cycloalkyl, perfluoroalkyl,
i m dazo[ 4, 5-b] pyri.dinyl; 43 R22 is independently
hy oﬁubgtetntedwa|ue@é>ﬁtltutﬁdthetﬁroailytdnwbswtnd@wnsu@um t ut ed
or itut
uns%eéég&?:i#ﬁ?%‘l C{l{lg%tﬁg a )?F)ﬂlspué)s Eeo ra& gﬂﬂsf’?trutegé)r unsubstituted -O
subgyl, subistichtad oruasubsituteditngthllhgf @nb@tahteyllor ussibstitutedttettroaryl,
or unsubstituted 46 heterocycl oal kyl, substituted or
unstubstitutedias yngivtiypted -Subrieropiyl.<y S%bstlaﬁ%arslmsmﬂéﬁed 47
napi byl iﬁwﬁ s§i tuted or unsubstituted biphenyl,
substltJ?e of unsubstituted 48 pyrrolyl, substi t ut ed
orR¥ it peidi R ueechsideb e d labdwe smbR%/ liandtREY together with the N atom

unsubst.ituted 49 pyrazol ubsti t ut

nsiangiFk egdra aghed Eaplabs SRR osraSuBL hetregyeloaliyl, or
thi g¥tituted3 uistibstituldd iRebrO4rylnsubst i t ut ed ovaO| yl,
substituted or unsubstltuted i sooxazol yl

sWBsis indepeddentlyyslodgsni halogsd, mhpaczs@m,l hydmé,tsubsnt@tad or

unsubst i t ut ridi.n 52 s

ncibubyiieg sl s e o TP RSP sestpsetiel
P dubsiutidl or maﬁsﬁwiﬁ&ithetefbaﬁylosub@n@wasdrlmqsmgdtuted
benzothlazoléjd substituted or unsubstituted purin

54 hq}@rgﬁyqlfml Brostifntedios upsubsttagdenyl sHbyHRGRAIT {stbsttuted -0-
SUb glg q{t&! o%ﬂ?&ﬁﬁt&&‘%ﬁlﬂll*ﬁd ‘Jltuted ? gmﬁﬂu%dtfﬁ:@eroaryl

or u ed 1'soqui no st tu
un Suﬂ)‘éﬁﬂutddlt(ﬁ@n&ﬁ)sﬁtﬂtd’db-@hﬂ&y)bryl ssubgttutted bednambstituted

A
pyrigﬂﬁgﬁgh Bngﬁ%bg¥§ IlR”“t 29@0 GfRMREDSt i tut ed

0 subs or unsubstltuted

59 (CH N &xmow ercnwm imsvootza% e(a:rmeBﬁﬁmaNR% R'sd

A L L e

unsyRskin iR dis ifdepeudd@ %gnt% &8l 0db GYzinéi 8 iPRlbprtigdly an

or unsubstituted thieno pyrldlny
subsitdgeufrenh bio Aypsdibst i t ut ed t hi azol o[ 5, 4- b] pyri di nyl ,

:3\% %r % ltp g g{ B‘r{iﬁsb tsll{ju a)dRzﬁﬁzzpﬁm %m)ﬂzc %{-zorigg R¥® R3 R,

i m REZ ML ardd RIRYE maz)pﬂyﬁauyﬁﬂd@emuy wtedginged with 1 to 3 groups,
unsubsti t ut ed pyrazolok%@S a]pﬁr|n1d|nyl substituted

or eBhgreuhiatereadenlysplecied fromy hydogie halog%élvdﬁoavleammo
ST SRR Son P iy Bl gab A v

or &kykubsailkyluinddSalkyinsubsti t ut ed
i m dazo[ 4, 5-b] pyri di nyl, -SSEQ)jCN, (CH2) j OR23,
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(CH2) JC( O R23, - (CH2) JC(O) OR23, - (CH2)) NR24R25,

WO @By IR O) NR24R25, - 69 (CH2) ~OC( O) NR24R25, PCT/US2007/081841

S(CH2) | NR26C(O) R23. 70 ( CH2) | NR26C( O) OR23,
- (CH2) ) NR26C( O) NR2AR25, - (CH2) | S(O) nRe7, 71

- (CH2) ) S(O) 2NR24R25, or - ( CH2)) NR26S(O) 2R?7: 72 R28 s
r?depen'ﬂ@rﬁompoéinééf/%lﬂ@hﬂ Wegiein: hydr ogen, hal ogen,

8BRS St .
Cycﬂ)@ﬂhmhucyﬂénmﬁf &hhmmed &ﬁydnsulmmlnﬁéd ﬁmhﬁdlofnbalkyl substituted or
unsubs tutgd heter bstituted or

unsHsYesitye jor ug §tthufelgltpélan)gr substituted or
un Sl'ﬁgﬁtaétftﬁ'ﬂeg hé}ﬁﬁ( }’ éubstﬁ\ﬂ%ﬁto'r L Beitfed &ozlgérfdlﬂ?l' DSbititied I

napht hyl , st t ted or unsubstitut
su b&tsubslttetdd plpeﬁ'azlnyh$ubsittutbd| pednspystitatey n)yrrelmcbsyh, subtstiohted or

ti t [ bst t
(s UBUPTTER PepglBh SRos bk B bty e LB Syhstipaed or
f ur ysubsitixed ifkryl, 86bstitutdPor SRSkt diRshyt, RuBdtihted or

substituted or Unsubstituted oxazolyl, substituted or
80 wnsyh¥ibuted Qx@v@lylswbxtamﬂ;@lr ungbtuied hiegolk substituted or

unsubs I} I Stit 0

cnetBRbt g iy RS BB iR & kg et o
pyr@subitituted ppﬁdlhyll,l betdtiate et unssbskiaitéd 10-pdridinyl, substituted or
pyrimdinyl, substituted or unsubstituted

benysUhTtHBleH joxazlysyubstifuisd or gasubstifyiesipethiazqlyle @r substituted or

pur ed or unsubstituted benzi m dazol yl,
subm{%t)g’t t&%@?f@%’bgﬁg unsubstituted indolyl, substitut ed
orq igrisdepsidently O¢l | soqui nol i nyI substituted or 85
bst it ut ed | t1.tut .
O E%thaﬁtlﬁafﬁfyrflyﬁgpeg @ St alogse, nitro, cyano,
U”S 6>k>11 Us‘u%é’ﬂtF?eEl%f%%@tL%{ed W%e‘rﬂ&ﬂr@ﬂkﬁr -(CHp)CN, -

uns tltuted subst tut?é or

uns@EHj0RIt €6HaYE (B! 3-{(2H®D]C|t(¢r)0m OH@ME),NR l]iﬁs{(Cflu)g‘é(d))biR4R5

notBEe Ol G B RIS R ORI o O

subg CHE}NRQC@)NWRQbmmbjm@%mgg@zmmkﬂs(@jm?pyri di nyl,

substituted or unsubstitute
pyr (G0 BNE Byridinyl, substituted or unsubstituted

L Ir'%lﬁ Esol{tngii:petng%rgﬁr ggtn[?ﬂ IS fi g? ﬁnsiﬁ%?t?t{l{eﬁ g)thgé}fl ogubs‘%tu ed oL tug%}lbstituted

or  hdphtistsubstitedd oPdnguipktittied biphenpneubsttubsit drttmtslﬂﬁtiﬁjted
unsubstituted i m dazo[1, 2-Db]pyridazinyl, 93
s ubR¥Talyl sebstfutesher msubstigt lmldazolyl substituted or unsubstituted

pyr Q%o%ll %&gﬁi&éﬂr (%J?angl%ﬂ;ﬂ%edsfﬁgﬁt gﬁtﬁ%d%rr g‘lubstltuted thienyl,

uns pyri stitute
unssubstifutedt @ dnsubstaza] azelyD Su&S}lileecBorill]nshbmutat mby}ka,zolyl

SUb 'séﬁ@qr%glﬁgﬁﬁggq;ht P e[i S{llargilggg I unsu Jtltutt‘(? Zynmel

CH2 fjedﬁ)r %Mstlgﬁé@’ﬁga&é}@"m%‘}z NOGRS%QR)SUS%% ay&mgamyl

NRSSdESﬁi;ute-d @&n@@ﬂﬁwe@mmzmﬁ substiCHed PINRBBIGEDNRS Oyrinyl,

- C;_l&)%CH? gql}flgsggru ’9 %P@%%N%@%fr ugﬁsﬁtuted indolyl,

- ( %iiﬁ@%h@%ﬁteﬁ@% i s 2084t E8Pd:BRBubstituted
PCT/ US2007/ 081841 101 5 i s independently hydrogen,

hal egaexalinyt sepstibyecher, unsyltioxed quiselinst.; substéted or unsubstituted
benzooxazolyl, substituted or unsubstituted [1,5]naphthyridinyl, substituted or

unsubstituted pyrido[3,2-d]pyrimidinyl, substituted or unsubstituted
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102 unsubstituted al kyl, substituted or unsubstituted
cycl oal kyl, perfluoroal kyl, 103 substituted or

W@ p®ehstsig ut ed het er oal kyl, substituted or PCT/US2007/081841

unsubstituted 104 heterocycl oal kyl, substituted or

uns HbBlhaphitiyeillieg aiwb@hltm_sekl or Sbfidkitutedeld/-pyrrold@3-b]pyridinyl,
unsubstituted phen substi tuted or unsubstltuted

nap?ﬂbﬁkﬂutedéw Sepihstita Ryrazoiqjg, 3ch1§w§fwlt Brbettutrd s emgbstituted
U DBdIbhefls B il b bkilee  BYLESME uBURES S b Y,

107 "unsu azo stltu
un smtbstﬁutadtwdmmhsaﬂﬂﬁdyth],azslu Eﬁs4—|b]pyheldlyh rsubgtii@ed or unsubstituted

b T e et B b el
SUbﬁfb‘sttlt‘tﬂe%%r%sngﬁfﬁ%t fyiadofis 1 IsSABYAARINL, substistelitovt ed

or 110 unsubstituted thlazolyl substi'tuted or
unswutsybstitutee qiylpgazurmlﬁycme subsEtutedutradswhstitutedlimidazo[2, 1-

uns ted in.I substi t t or u Ltu ed

oy HBT arapieigil 3indiuee S RRGESIY R el i iash or

benmtsﬂwﬂueeaqimhsub%u@&dl irid£6[405-5 asluhﬁﬁl tut ed purl nyl,
tituted or 113 unsubstituted benzi m dazo

sd?sstia indepeaderilyiydinssni halegsa. nifraotyano, }gvdwwﬂ,tsugwutsd or

114 %ﬂ?&?&&& éh’(&lf“ QU]BS%I? s Qflhrlsﬂwnmtlt%lj ?l)? I%alk%ilgerﬁ{loroalkyl

unsu ute di noxa I ny

‘ unSiuibsﬂiﬁutddt(ﬁdmglhsﬁmltddﬁ)eltcroﬂldjﬂsiub&wm&ﬂ drrunsuiﬁtibﬁdd tuted

benzooxazo substituted 116 or unsubstitute

1, Bterapye! lfyloﬁqk??tfltmeg%é‘W‘tbéft”é‘EFdd}h%XlsM‘tﬂiufe&‘t%dImSUbStltuted

pyr ti
uns%%ggﬁ?ﬁ?éﬁﬁfgégf sQ%])g;l'htyrl ﬁ%%ﬁﬁ %@%?8%éﬁ$g?uuT%%
unspirsdlylt suhsdtuidd- qrymsuiisoﬁﬂecBHmqupiylmubydltutedwb sihsubstitackd

or unsu ut.ed 119 ridinyl, . .

o bR s oo s it DRURLte s o iuteghtieny,
12Os@%‘l@t%%édtdﬁlﬁﬂlb@ﬁtu%%%lgi Hﬁtfsgtuted or unsubstituted isooxazolyl,

t hi eno[ 2, 3-b] pyri di nyl Stituted or unsubstituted

1215ubhﬁ1tatedlom[uﬁ$1msbqupﬁylrthxamiyl substibed enunsubstituted pyridinyl,
e titu

unsubst.i t ut ed rj.di 2-0Nn or. ...
S leiog gl ryr By pRRGH o Mt el rifimicinvt,
or gubstitageldi or whQthsdidhehadtRiagdldl, Sullinpéd o @Hstddtituted purinyl,
substituted or unsubstituted ﬁ;lda2|ny -3-one, 124

s u b%lbﬁtﬂtuteéd)r opsubstiues henzimidezohil arbeitpeed of ungystituted indolyl,
| m Sdla tﬁtF% %ﬁiL@é 1futei%qP(§qtu'1ﬁolllﬁlggS€tI{s{%Lﬁ£d d&{}rﬁl‘é{?t?stu'tﬁté'& ed

I aZzo or s
un qu.bﬁ(BXaﬂlnjfle ﬁJbeﬂLﬂﬁlZ(ﬁ[Lﬂask'ﬁastlﬂlﬁﬁi dpilmyliriydii sopdtituted CHAYsuBMjtuted
- (CH2) | OR3 AQ R3O, 12/ (CH2)] CL O OR3Q, .
-( dp@l)lj)mgq_]p@ gubs_tl(t@p@% @(S@)WQ%IZ Inaphthyridinyl, substituted or

" PRSP ey s R e iysg
- ( CHZ)In&thO)ymiddayl, SUb@Hﬁt)eﬁ 8¢ QNRELRAA H- p}’rrolo[Z 3 b]pyridinyl,

ety st ERR I R stify dﬁélﬁlsu stitute
2. BRI o7 Ry R USRS PTG A g bt

su b@lﬁ&ly[tzbst }%?ftﬂﬁ?ll ReskibE Lok @Js{swmut@d o 29y, abﬁq%lrmyl

am no or unsubstituted am nonbpno
subsbstitutedcr (unsubatmntfslub@tzq>lpLﬁtfbé]mmdmﬂ|sabstwted or unsubstltuted

a0 s 1B BBt RO A Bl o

phemwtuteatb@%hgdblgﬁ@@bdqur%m[bstd]pyﬁrﬁmlmpﬁbmﬁuﬁuIor
substituted or 6 unsubstituted piperaziny

subwisubsittetgd pyridaranybsStoneysubgtityiadras |umaihsytutedslab§4ao{u ed
onsti PSS FRRLGL N SHP BB ot o

substituted or unsubstituted imidazo[4,5-b]pyridinyl,  -(CH)),CN, '-(CHZ)J-ORB , -
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8 unsubstituted furyl, substituted or unsubstituted
thienyl, substituted or 9 unsubstituted oxazolyl,

WG awsH51808 ed or unsubstituted thiazolyl, substPCTUSHOTOS1841

10 unsubstituted i m dazolyl, substituted or

UNS(GHEA{OIRT, p@H@;@(D}OR% udaﬁ{zo Nefwd® or  10CH,);,C(O)NR*R>, -
unsubstl tut ed I_él) gg sub§t| tuted or
uns y(tq j R> and R2 are each

i nd tch d )
hy o VFW 1@%2?@” R nsff'éiét IR, o
per (CHok $(8);MBA'R> 1 dr X(CHz)@m SSAB),RID is | ndependent ly:
Z 16, 1R R28

( Fﬁzﬁ) led@{q ﬂért%r%zi%sozfgéé %(md( g/%rgéenﬁéﬂe?rﬂnltsoy cmhy'\érpwh
- | é.ubNitu%eQ!l or uhéubléﬁlfﬁ\edlﬂlléfl, MbNitutdd b bhsubSiiaRARY dobiRGE) 2
RS, (R28)z R28 ' (R28)7 (R28)z (R28Yz (R28)2 1~ & N
- - Noaxflpprpalkyl, substiReS! ¢t unSulisRABSd heteroalkyl, RaB}imuted ¢iR28)

/ ) S NS .Cs, - <N J. N] 28 N VN N% .
{ R Tt BOgiobyelgalio i telyrockery S tingid pihy, Sifsgieed or

wWhegRubst#uted nhp ISR SRBSItted o DndubbBBRM b‘lmﬁyp shtatiBite et
R22 is inde endently hydr ogen, hal ogen, ni cyano,

hy densibstituted pyrrelyly seleptipyted ouungrbstiaed inidaeplyl sqhstltuted or

[k
oo Tebb BB S LI b, pgppd o
het wisabdtityted t}ﬁcttbditsubzutt@tdd of unkdBsthtfed bihdyl 2@ibstituted or
het er ocycl oal kyl

- OR23;
- ( CHEPYbtite R oxa.zpbﬁ.@,\})@l\rtq»ewgnsubgtlltuted thiazolyl, substituted or

unsubstituted pyridinyl, substituted or unsubstituted pyrazinyl, substituted or
unsubstituted pyrimidinyl, substituted or unsubstituted benzothiazolyl, substituted
or unsubstituted purinyl, substituted or unsubstituted benzimidazolyl, substituted
or unsubstituted indolyl, substituted or unsubstituted isoquinolinyl, substituted or
‘unsubstituted quinoxalinyl, substituted or unsubstituted quinolinyl, substituted or
unsubstituted benzooxazolyl, substituted or unsubstituted [1,5]naphthyridinyl,
substituted or unsubstituted pyrido[3,2-d]pyrimidinyl, substituted or unsubstituted
[1,7]naphthyridinyl, substituted or unsubstituted 1H-pyrrolo[2,3-b]pyridinyl,
substituted or unsubstituted pyrazolo[4,3-b]pyridinyl, substituted or unsubstituted
pyrrolo[2,3-b]pyridinyl, substituted or unsubstituted thieno[2,3-b]pyridinyl,
substituted or unsubstituted thiazolo[5,4-b]pyridinyl, substituted or unsubstituted
pyridinyl-2-one, substituted or unsubstituted imidazo[1,2-b]pyridazinyl,
substituted or unsubstituted pyrazolo[1,5-a]pyrimidinyl, substituted or
unsubstituted pyridazinyl-3-one, substituted or unsubstituted imidazo[2,1-
b][1,3,4]thiaciazolyl, substituted or unsubstituted imidazo[2,1-b]thiazolyl, or
substituted or unsubstituted imidazo[4,5-b]pyridinyl,  -(CH);CN, -(CH,);OR™, -
(CH2);C(O)R*, -(CH,);C(O)OR?, -(CH,)NR*'R*, -(CH,);C(O)NR’'R*, -
(CH,);0C(O)NR?'R*, -(CH,);NR*’C(O)R™, -
(CH,)NR*>C(O)OR?, -(CH);NR¥C(O)NR*'R*, -(CH,);S(0)mR**,
-(CH2);S(0)%NR*'R*, or -(CH,);NR¥S(0),R*; and
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144 WD 2008/ 051808 PCT/ US2007/081841 27
- (CH2) ) NR21R25, - (CH2)) C(O NR24R25,

WO ¢@BIseC( O) NR24R25, 28 (CH2)j NR26C( O R23, PCT/US2007/081841
-(CH2) j NR26C( O) OR23, - (CH2)j NR26C( O) NR24R25, 29

101 ( (PHQIS ip{&Perthily Hydttdkh Hal) N4 R2San hydroxyl, substituted or
NR26S( O 2R27;. 30 R28 is independently a
102 c ov%nse titged alkyh 9@}?56@&% owsalgsélﬁutech dewlkﬂymﬂuoroalkyl
It
03 ed of oSBT B 1 OB s Rl
104 per lidterocyaddatipll, substitatet tow tlﬁﬂlbmitutedwhﬁiln)ﬂuilﬁdtltuted or
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105 oy GineyiHEhpRo. subRrd OF wirbitig BB T e o
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or unsubstltuted bi phenyl, substitute
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o8 SR R MR R Bt e o

109 subsistbsinaed Bxaz3k1 Lassthatel wh@s@lbstnh@ayéooxﬁbgﬁt $ubsi@iebd or
or unsubstituted oxazonI substituted or

110 u ns%gbstlﬁlu@éﬂlla@bdmbsﬂtyled oz uhsibptituted @yddinyl, substituted or

ur IR TG S SR Sprinmdinyd bt o

112 pyh&ﬁu‘tﬁbyﬁute@bléiﬁbt}ﬁ&bm Subst#Qted B8 URSbktitutedGurinyl, substituted or
pyrimdinyl,  substituted or unsubstituted

113 be sHPS tlélit@(ﬁ 9¢n21r§\91@§qult, sihstitutegqorginsyhstitied indokyb gubstituted or

ur I

4 B b Y Rb S S IESL L BRI AR bstured

115 or arnssitstifuted @dnmlmﬂquub@itmtﬂd/ by uﬁsubﬁttutbdlbadzookazoﬂﬁ substituted

06 iR (AR SR s opyes pr 2

117 Eﬁﬁﬁﬂdﬂﬂﬁ dsu%@tﬂﬁféﬁ)&?ﬁﬁi%gmu%dkﬁb At ghﬁl i@inyl, sub uted or
unsu stituted [1,5] napht hyri di nyl stltute

118 ungubsbstnttuccbﬁHmWOdiﬂ{ZE Bpyidyyli mbdtltmydd orsmbnhstmmded or

o e el b BRRE Pl ARI ,

120 subbititbie8 @r ORsuBBURA ithibAd[23 - mgﬁ@lﬁyp Edbs@tud Pornindibi¥ituted
substituted or unsubstituted L ]

121 py rthigrepp, %bhqyptylmyéu supstituted bs msubstisuted pytidiaybaone.cubstituted
t hi en 49. substlt r .

22 s R BTt KO L e o

123 unspisrol d[ U5 pyrd8idmyi shibsithted 0@ DBsubStita i Pyt @bn@Ar3-one,
unsubstituted 1 mdazo[1l, 2-b] pyridazinyl, 51

124 subsabstityted @r gpsu@ﬁguﬁgtlmﬂgg ,I-6][1,3,4]thiaciazolyl, substituted or
pyr

125 unsﬁéa%sﬁthatfé gﬁh%o{[%gzbsfrlﬁ%%gfl gb%gﬁlgétltn.ggfgr ﬁfsugﬁltuted imidazo[4,5-

126 unsi]pgidihylt QdﬁHz)]CNaz(GHz);OR?LO (smzp;qj{a)lz%" 4]t hi aci azokyl,

VAT S O N e
128 | m.gago g\f‘R fﬂ»m"’" NR33¢%)@'R3R3@H2§NH5@@@W nery

hydr ogé £yano, hydr , substltuted
129 or (@Hﬁ;ﬁﬁ@wﬁ‘u (@He)di(@DzNR 'Réubis(CHy) sxo) R*
130 unsubstituted cycl oal kyl, perfluoroal kyl, 57
substituted or unsubstltuted het er oal kyl , substituted

on3, Unsqlh%fcbﬁﬁébﬁﬁl &&lﬁﬁi?rvﬂiél/&h oal kyl, -(CH2)]. CN,
- (CH2) & ORSO (CH2)JC(O)O?30 59
quyl q}qp@dqngz ydl(ogpqg Rgstmd or unsubstituted alkyl,

PC%@%?%}S% 41?? g@atlt%%aﬁ%@u%%%%}%omonoalkyl, substituted or

- ( Gi2yhshRBECHInNCRAkyl, (sGhR ) IR B EH SO SBteRPBenyl, substituted or
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61 (CH2)j S(O R34, -(CH2))S(O 2NR31R32, or

-(CH2) ) NR33S(O 2R34. 62 1 4. The conpound of claim 3,
wob@ses1808 2 Q i s i ndependent!|y hydrogen, chl orBCT/US2007/081841

substituted or unsubstituted al kyl, 3 perfluoroal kyl,

- NHZnsubsstigel phénoxly] ksdbstﬁmtedN[r ﬂlﬁ‘éub%&lﬁidmﬁbdrﬁhn}(l Rllbétltuted or

(RR2)w ; (R2)w -~"4 R22, w N () 4 0-1-

R2 2unsphg1tme(1 RIEYaRiyD Spiptitutes oy quqbslp(pted pyrrghdmm sybstituted or

bl 5 g AR . R o

( R22)subfituted fidyl, su\ltsau&emoxaashbmukyd th'lmyd; rsubﬂmbd yr

i nde e dently

sttheg 0

whel's

KGR

and

uted with

siifiied og yng

R?2 are eac

heiisd hianh Syl gedpr

V‘heﬁx?s'u[gitftﬁ‘@d uillgia%gl Qlﬁ’Js'thﬂ@H (l)ryunsﬁ’tgs@ihﬁec?%ﬁhicﬁ yIS §1[Héﬁ{u%rdeor

I ndependent |

hy dursybstituted pyﬁm@yh sr subdewmqldn mmlsqbstl(ultedzs}pyr(dmy'l) z
\( lsgg%ﬁr%ﬁqﬁh 11;@6?)&3Nienﬂy hydrogen, hal\olgen, nitro, cyano, h%rox?lz,s

substituted or unsubstituted alkyl, or perfluoroalkyl;

X is CR%;
R' is independently:
R28) (RZB) RZB)Z (st)
R28
L

O\“

f;@

(R28>z RZB)Z st)z ' (R”)Z
R28
|
__( " (r ( S
T 4 j/J
(R%), (R”)z R (RZB) R28 : (st),
. (RZB)Z R28) Rzg)z
L O N> WY \w }
(RZS)Z R
(R2) /(RZf’)z (R28>
O . NS N / 3 /
N TR ~ <f <f
/N\/ g LLLL<\/\\/N\N/\(R28)Z LLLL§\\/M 28 /
R78 7 7 (R%)z R2? or

wherein z is independently an integer from 0 to 6;

R* is independently hydrogen, halogen, nitro, cyano, hydroxyl, substituted or

unsubstituted alkyl, substituted or unsubstituted cycloalkyl, perfluoroalkyl,

substituted or unsubstituted heteroalkyl, substituted or unsubstituted
heterocycloalkyl, ~(CH,),CN, -(CH2);0R?, -(CH,);C(O)R?, -(CH,);C(O)OR>,
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14 (08), (R)z (RR%(R)z R8 N~-1 \ JNNB8)z (R
28)z (R )z (R 15 (R48)z ) 146 WD 2008/ 051808

WEQMBSBO7/ 081841 (R28)z (R28), (R28)z j O WINI/6S7007/081841

~H/N 16 (R2 )z NR 8 (R28%z (R28)z (Re8)z rj/ NS

NS 1<CH2}*NRNR%btcmw(@waRﬁz@@@@1@)}(@@) z st or
R28 18 1 I nde

R NS R NG A

2 CH2 O(CL 2 7
SRR 51" by e kyl - R INR &GN SR
(Rfl—li’s) in@¢onttiRly a ¢oShl2ni b.?;(r@) hrd{r&den, Ralogikn, aitky kyano, hydroxyl,

mz%ﬁi\&seé@e% R A P L R

hh%%ﬁsubstlaﬂecf% Whete& )b&%’ﬂi’fbd or
(Cl C6) alky CH2) ] SO2N( ( C1- C6) al kyl - 0 AN

NO uIBBbgtoney pmmomkm;muw(dw)qnsmnwd phenyl shlgstiquted or

7.yl bbby 5lisbieg B HB%‘%&W&‘E%'?‘WW%%&“% f
( m@s&bﬁhut@@%?ﬁréﬂy[, Rabstituted or urdubstithte@Rnidaxol{dOs@tituted or

unsubstituted pyrazolyl, substituted or unsubstituted furyl, substituted or
unsubstituted thienyl, substituted or unsubstituted oxazolyl, substituted or
unsubstituted isooxazolyl, substituted or unsubstituted thiazolyl, substituted or
unsubstituted pyridinyl, substituted or unsubstituted pyrazinyl, substituted or
unsubstituted pyrimidinyl, substituted or unsubstituted benzothiazolyl, substituted
or unsubstituted purinyl, substituted or unsubstituted benzimidazolyl, substituted
or unsubstituted indolyl, substituted or unsubstituted isoquinolinyl, substituted or
unsubstituted quinoxalinyl, substituted or unsubstituted quinolinyl, substituted or
unsubstituted benzooxazolyl, substituted or unsubstituted [1,5]naphthyridinyl,
substituted or unsubstituted pyrido[3,2-d]pyrimidinyl, substituted or unsubstituted
[1,7naphthyridinyl, substituted or unsubstituted 1H-pyrrolo[2,3-b]pyridinyl,
substituted or unsubstituted pyrazolo[4,3-b]pyridinyl, substituted or unsubstituted
pyrrolo[2,3-b]pyridinyl, substituted or unsubstituted thieno[2,3-b]pyridinyl,
substituted or unsubstituted thiazolo[5,4-b]pyridinyl, substituted or unsubstituted
pyridinyl-2-one, substituted or unsubstituted imidazo[1,2-b]pyridazinyl,
substituted or unsubstituted pyrazolo[1,5-a]pyrimidinyl, substituted or
unsubstituted pyridazinyl-3-one, substituted or unsubstituted imidazo[2,1-
b][1,3,4]thiaciazolyl, substituted or unsubstituted imidazo[2,1-b]thiazolyl, or
substituted or unsubstituted imidazo[4,5-b]pyridinyl; and

R* is independently hydrogen, halogen, nitro, cyano, hydroxyl, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, perfluoroalkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted
heterocycloalkyl, -(CH,);CN, -(CH,);OR%, -(CH,);C(O)R*, -(CH,);C(0)OR,
(CH,)NR*'R*, -(CHy);C(O)NR*'R*, -(CH,);0C(O)NR*'R?, -
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N ( (R35)x ~ R35)x N ( R35

)X (R35)x SSONN) - 8 N
~O0 30 0 ~-S S (R35)x (R35)

x(R35)x (R35)x 31 N N N

WORMRBDIP8ON H ~ ~ 11 "~ 1 / 35)x | 32 NJ or 3BCRUBD07/081841

i ndependently an integer fromO to 6; and 147 WO
200@1&5136%:@ %3@97@8’1:&@30113’4 (@3@ R”‘OGGWRHR@”“ y

hydr nltro ano
R Ie "y 0l of RPN e L CHNRPS )R
perfl uor o( Cl - C6) al kyl, (CH2) CN,
-(CH2)j O C1- C6) al kyl, 36 -(CH2)j C(O (C1- o) al kyl,
(M)Jme@bﬁipﬁﬂxndﬁﬁahxkryis wher&hR2) | NH2, (CH2)] NH( C1- 37

%&Wkﬁ&@@@'@%&g(e( Cl%i,qaul)bgt)l/tluged or ugls%lg% 1 uted a)lkyl
(%ﬂ}l@gﬁc e g\gkégyé 65111@(1(091% (AN, |

O N((CL- C5 Y2, oo /\_g_ e
&e | @S}) o6) al) f RN,
((ﬁ))NI—C(’g:gX)C? CG)aIkyI(—? )al{r}/ . e‘ﬁ
(CH2) j N((£1- CB) - al kyl ) ©(O) O C1- C8) al ky ,

- (CH2) ] O NH2, 42(CH2) O NH( C1-86) al kyl ),
- (CH2) | ) N(( Qa2 C6) a $—|C( %quj

( CRE)y »?%gm) ab kN )NH(CI)QMT%rkyl) W@zxu N((CL

MYl | kyl
44 CB) al'Ny )C(d)RN(Fq(ylgfa

(CHz)Jséza)n(c' C6) a Gki2) | S(O) 2NH2,
(CH2)J O 2NH( C1- C8) al kyI)
(CHZ)J N((Cl C6 a: tyl 2 0wy
y 1R i
(CH2)J cﬁ%)é NS Or2t w%»al kyl <ﬁ R (\_g_
-(CH2) | - R@NH (CH2) - (6) a Nyl \N/)

-(CH2)j -CON(CI' - CG)aIkyI O(CI C6) al kyl 48 -(CH2) J
O\lCE(rO)(CI Co)al kyl -(CH2)j CNC(O 2(Cl -C6)al kyl or
-(CH2) j NS(O 2(Ct-C6)al kyl 49 1 5. The conpound of

cl(%ﬁz ]h/\ ?gforrrulall N SQNN \\ (R28)z N
H H\'\(lclﬂl ), wher ei
whereln each alkyl is optionally independently substituted with

1 to 3 R, and wherein w is independently an integer from 0 to 3; or wherein two
R* optionally form a cyclic structure with -O(CH,CH,)O-;

R' and R? are each independently hydrogen;

R'? is independently:

(Rze)z (RZB)Z (RZS)Z (RZB)Z
|N\\/ N </N‘\/ </N|\/
PN <S | NS N NG 0NN

’ R28 ) ’

TZS

OO, o o,

/

P / /gﬂ NG 7
RZB) MR R?), A (RZ/B)Z A (RZ/S)Z N
TZB
N
QQ oy Y (A
P A0 Ly ()+
//
(RZB)Z (RZ")Z e (Rz/a)z X g, '
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4 Qis independently hydrogen, hal ogen, substituted or
unsubstituted al kyl, 5 perfluoroal kyl, am no,

W@ wsH51808 ed or unsubstituted am nononoal kyl, PCT/US2007/081841

substituted or 6 unsubstituted am nodi al kyl
substituted or unsubstlﬁzted phenyl, s@i%iituted or (&),
uns tlguted phgno su bstit uted oﬁyﬁnsubstiq k
eri | _-su \T%ﬁfed or 8 uéﬁgﬁstl ut ed
r unsulst it /N\N/ §
pwﬁmglldlnylv substltutéd or 9 unsubsti t ut edgss ,

nmor phol i nyl, substituted or unsubstituted pyrgolyl
subst|;/i .or 10 unsubstituted furyl, subs ut ed or

ut'ed tmlegyl subsklt ed or %ﬂ bstltug%i:A
xazgl subs( i Ul st uted

sub d or Nun ubst I |n1dazplyl N
suﬁ@tltute d &*nsubstit UREH pyrazol yl, R?ubstltuyedfﬁF
13 unsubstifuted- pyrldlnyl substltuted or
ugﬁgbstltuted -O pyridinyl, substituted or 148 WO
fosdessdady Us2B07) B8 184€:-Chanllyhs((HE0i0Nit-63H:)0(Ci-

or  Ceb iR GGl TRl CHER R Ity

i s Cpdmpgndent| XCW@Gﬁ&)aWEgecDHz)JU(U)Nde,CY@H@),C(0>NH(C1-

hydr ox substituted or unsubstit

| k
sub@t)? bed or unsUON((CuGatpllenbbl $&HRWNHC(0)(Ci- Cé)alk}’l -

T e S T
het &H@QﬂﬂzNaleCHzWHu ULl CBE) SOUNED, Hatiys -

substituted or unsubstituted 20A~naphthyl, aubstltut
or unsubstituted blphenyl subst |t uted or

unsubstituted 21 p 0 sub N
unsBEDISOINEEC lﬁb)&ﬁf? p}’%;p@abhtltuﬁed or b’nsuﬁﬂ:ut ed<:|

22 py azol yl, ubstltut sqbsbltutedgf ryl,
substii_t ated &)J\uﬂbst )Jl\.lt e;(d tg iﬁﬂb i\t ut ed
or tnstb st t it et o yIN QUhﬁtltut or
unsubstiTuted |sooxazolyl 24 SUbstltuted or ’
unsd@sbltuted t hi azol yl, substituted or unsubstituted
pyrgding_\ 25 substltuted or unsubstituted pyrazinyl,
substltuLe ;0r unsubstituted pyrimdinyl, 26
bﬁtltuted or unsubstituted benzothlazolyl
sd%sﬁﬁmdﬂﬁwd@ﬂbUnsubstltuted purinyl, 27 substituted
or unsubsﬁ uted benzg i dazol yl §H§Stltuted (REs)y
unsub i nd 28 su ,/tuted or
%ﬁir} uted i ﬁ%llnng Dstitute 7
uns bsf+Nuted 2 Phoxallnyl Nbst,jtute ,
unsubsti t ted qU|noI|§%} substlt ﬁgd or uns%gasltuted

30 be No Setkol yl xtuted o ’Ubstl
?thyrld__y I“substl gg/ ﬁ%tltuted

(Rz*’)z

pyr nyI sLLQUted o unsgbstltuted
32 [1 naphthyrldlnyl substltuted or unsubstituted

1Fprrr siqz 3- pygkdlnyl (B)substi twpd or

g | tut ed, pyrazol of 4, pyrbg ﬁ?VN substituted or

_Bs; tutek 134, pyrroﬁqt b] rrdgﬂyl substituted
or un ubstltutedvthleno[z ]pyrldlmyl 35
S“bSt'tﬁgig or unsub |tuted t hi azol o[ 5, 4- b]pyridinyl,
substNﬂ unsub £ed 36 pyridinyl-2-one,

;?ted or unsu@St Ras)y
1, 2- b]¥yri &a 37 substituted or

unsub tltuted pyrazolo[l 5 a]pyr|n1d|nyl substituted
Orx B8ndupehisitlly latti@dgd@YFdndl 826 Bydnd3- one, substituted or
unsubstituted imdazo[2,1- 39 b] [ 1,3,4]thiaciazolyl,
substituted or unsubstituted imdazo [2, 1
-b]thiazolyl, or 147



34
35
36
37
38
39
40
41
42
43
44
45
46

47

48
49

O 0 N3 Y D AW

—_—
W N = O

40 substituted or unsubstituted
i mdazo[ 4, 5-b] pyridinyl, -(CH2)JCN, -(CH)jOR23, - 41

W@ SH8PIBIO) R23, - (CH2) j C( O OR23, - (CH2) ) NR2AR2BCT/US2007/081841

-(CH2))C(O)NR24R25 -7 42 (CH2)j 00 O) NR24R25,

E%% 1n§%&1 Féeﬁ%ﬂ@éé@aﬂ %%9)1932&«11 (C( 8_%131?]
S( @M@@alm per(fbﬂzg(?nd@z}as(y@ PICM5(EH;QE 1-Co)alkyl,

MR CR Y Fl i e T R i G OR S
SUDG Iy CER NSOl SACER @K (CH:) CONH(C -

per fl uor oal 47 substituted or unsubstitu

P BB ot BN D e ke DO BT 46 DOCOINH(C-

A A (R AR

UHSM)}T‘I((GIGQ) a‘ll%'l)ﬁﬂ)m»@a)alkjdbS(CHz)JNH@(ODO(C1-C6)a1ky1, -

S IR o S S e o

b t t tut ed
or fﬁgﬂc’éﬁggﬁf CRRIY PR NHCERPRIGC COMRM ! 6
¢ hi DN G2CoulbshO(NH CorC daxlbs i (GHEINGLsz0l 1

gﬂg f)f“@(ﬁ'b@gog\&((ghééﬂﬁﬁy b @gz){szﬁggggp 3??16%]9' bstituted or

unss)) 'SKGLMZPXCH%SM»NI% S@@ﬁkw) ut@l%)@(O) N((C1-CopalkeyDz,

unsubstltute géra2|n , Substitut or unsu st

py r {(FHd)NAS(0).65-Cplkyl t(@}bﬂN&CItﬁﬁé@lbﬂﬁ(@ﬂ@d‘cé)alk}’l
benzot hi axol yl stituted or u stituted purinyl,

56 SOBBTLL M STbE NG HEH BoR K ARy Bl
substituted or unsubstituted i ndol yl 57 substjtuted

or tBYhSL NC@I(ECH8aqtCHNK] (Q)Z(S]lﬁmﬁtkylt#t_E(G:HQJrCNS(O)Z(CI CeJalkyl
unsubstituted 58 qui hoxalinyl, substituted or '
unsubstituted quinolinyl, substituted or unsubstituted

59 benzqoxazol yl ubstltuted or un bstituted
[ 5] naﬂmmnoapw Ca’é‘bl’as}ﬁ"f%tféﬁmélla ‘60 unsubstituted

pyrido[ 3, 2-d] pyri m di nyl, titNted or unsubstituted
61 [1, 7] napht hyri di nyl , stl ut or unsubstituted
1H pyrrol of 2, 3- b]pyrld T’"62 |tuted or

unsubstituted ® 3 b pyr| Q%} substituted or
unsubstituted 6 py [2 3- b]pyf|dznyl substi tuted
or unsubstitute ‘Q 3-b] pyridinyl, 64

substituted orHuns bstltuted t hi azol o[ 5, 4- b] pyri di nyl ,
substituted or unsubstituted 65 pyridi@yl -2-one,
substltuted or unsubstituted

i WRRESIB[ 1, 2- b] pyri dazinyl, 66 substituted or

t d
o0 B AR Okt e M b BURSE U ©
unspdrfitiwrioalkel] amia] aalodtiRytdd oﬁ&sbﬂ)st{tut&d &nﬂiohtunaalikg]z slhbshtuted or
e EART U TSR AN 2t o
i m dageliftueg gh%&_lzdwtlltuted(O%Qu%g\{uted(;%)dhg;R%Ql, bstitutéd or
(CH2) ) (O R30, -(CH2)j (O OR30, -(CH2))NR31K32,
( @mpp@(t@&@ﬁmmmyl -subgtitgtefpy jnRoba)thied pRE1lidinyl, substituted or

NR33 %ﬁ%ﬁ% ﬁ‘zlbs(“%:"&z—ﬁ%§ %yc%&]%%?’y%yl substituted or

( qﬂ%hbs%(t@)ea NS 1L Betstin@Ed o $sBbstiNRe B thicelyD)sdbstftute@bdl 74

R35 is |ndependently hydr ogen, hal ogen, nitro, cyano,
hy dresestituted losazolyls edbsianted 5 upsubsbaiadithieeel yhsrigstituted or

su b?x{lsugé{ t&ﬁ%& ?rl’mcféllggl% §ﬁbsrt1’tjutt§dj orcl}ﬁ%ulg)s?lluhg& pyrazolyl, substituted or

per uor oa
unsubstituted pyridinyl, substituted or unsubstituted -O-pyridinyl, substituted or
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47

76 substituted or unsubstituted heteroal kyl,
substituted or unsubstituted 77 heterocycl oal kyl

wae g8 ed or unsubstituted azetidi nyl, subskCT/USHA7/081841

or 78 unsubstituted phenyl, substituted or

uns tisubititiited dsoxapdly N ydbstisddsdrivnbibieetuadd isdtfiazolyl, or substituted or
unsubstituted bloi)henyl substituted or unsubstituted

pyr Hjupstituted piazofiks eq or 80 unsubstituted inidazolyl,
| t
S uRBL;i B@E?&xdgﬁt %je ﬁédB fHXtr ; é}an}S hyljd?]&grg éuiaé'ﬁtﬁféggf

81 uns tut Itu stitute
t hi emspbstitated atkiyl, muhﬂum:ed ﬂ:ﬁﬁ)nM&tﬁ@l@&/c@(ﬂdﬁEﬂ perﬂuoroalkyl

PCT/ US2007/ 081841 . 82 |
STt so e P a Y, Sehstts S omsdhtitsted ut e

or h&@ro@?@b‘?ﬁﬁ}l' Lubs@ehtdairaaalbsliututshit kﬁlﬁgn@éd or unsubstituted
unsubstituted pyridinyl, substituted of

unsodphthytl usubstitpted &z ingrb stitated iphenyle whsnummnmsubsuue@ﬂ

[ ., ..substituted . 8 b tlt t.ed .
b2l h S RIS e et S G saytyted
SUbﬁiﬂaidl?legu&ﬁtut&ﬁoﬂiﬁﬁﬁmwtédlﬁﬁﬂ afREtufEddRa@bistituted thienyl,

substituted or unsubstituted |ndonI, substituted or
87 shbstitutad er}mélébstlt’,@‘tﬂﬁwolb’h yhbstitwied o1 ungplsiitged isooxazolyl,

o ERfitubalt & SR Rbry) SR b hou e pridip,

benzagetazdal Qtlu.nsmtiﬁtted pitr&Any] SShibstitutedsod s fubistifud pyrimidinyl,
[1, 5] na ht hyri din substituted or unsubstituted i
pyr Subs tegi cg‘glngqlﬁ{xmtqﬁ Remagthiazglyh shbstititedjopynsubstituted purinyl,

uns t urt?é'%ﬂ{ktn dl Ryl : [

unsu sﬁuﬁégt(ggl [i‘%isn rro OF%IFIQ%O?%S/%@%%P,& ldhﬁﬁ)tsﬁfthbedgﬁdom’
or substitusddi drumadasﬁﬂltqmylsmxhcd{néd 3ultipyted oif mphibstituted
substituted or unsupstituted pyerolol? SpoloualodiMbitiued

t hi saﬁnga%ot[ajl %Bétfi!ﬁt@é( br u@abatmfeat[ﬁg xﬁ{;htﬁ?ﬁéﬁﬁ?lt khBstigfed or
94 thiazolo['5 pyri di nyl, su5|

unsusbstituted @YDW[BdZi @ﬁ]wtlmacbmé, S@a@@tadtqnmewbsaﬁlteﬂr

or Bkt et S840y PR Dy st

S U bﬁibsﬁ‘éﬁdﬂ%r%sﬁb%ﬁﬂi@&l Pyl 4BYBp§adin gy bubR QIS or &Zubstltuted
substituted or unsubstitute

i mi PerAp2, 3tblpypdingl, spbstiteted arwisybstitatah rienali2.dblpyridiayl,
unsypst u‘te{d&ﬁ%k@sﬁ% L 6:%21%1.75‘ E‘g@%ﬂ{d}’l{yl sglﬁstﬁﬁt%ftt& 5B Situted

or unsu

- ( GEdifNk2-of s stitteDor urlsGbstihytéd hidaLh[1, 215}9yr1dazmyl
(CHQ))C(CDORBO (CH2) j NR31R32,

( GRS W@m&h&g@ted) quolq[aﬁzq]pmﬁm etituted or

| O it

-(Ch2) B NH{B&S(a@))]&RSdbstltﬂt% odurBubstheted mr'mlam{ﬁ, lef]thddzmiyh or
5, wh d h . hal
o bR S s D e ATy o (AR A HaHOR”, -
am (G?{-I;t)%}eéw” lé@ﬁ?) @(TO)@RSU bt Wﬂz@m NONEPFIHPINR? R, -

substi tuted tlgute am nodi al kyl ,
subEEHDQHO)NR? %su(@iﬂz)ﬁNR A PR&Eny! , substi tuted or 5

R g

Pi PRCEB), svod)f NRYRSY bt yCed), NR26S(’©7)4R§7t ituted

pyrjoli di ny substituted or unsubsti t ut ed

m)R P h%lndﬁ@ﬂndergb'dsstdir@mehal@genuwérgnganp Uryslgoxp.rsubstifpted or
su b&rﬁ)&a@#[tﬁgg gfklyﬁ s %{é& {)\&ﬁsﬁﬁst[t&trax ¥c18ekﬂ%v°1t bdAb&ED a1,

unsuns |eny
substituted or unsubstltuted heteroalkyl substituted or unsubstituted
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9 unsubstituted oxazolyl, substituted or unsubstituted
thiazolyl, substituted or 10 unsubstituted

WO pdodaziehs/| , substituted or unsubstituted pyraRGl/yb2007/081841

substituted or 11 unsubstituted pyridinyl, or

S ubhéterody@ehlRyl, stibStiasddi dr WnthstiRitdelhedVIn .\z‘dbstltllﬁeli dfMnsubstituted
2008/ 051808 PCT/ US2007/ 081841 12 R22 1s |ndependent%ﬁ

hy dRpERL, Shlhﬂﬁg‘@ﬁ or yngubgtituted Hirhenply sipbstitpted oy pghstipnt

un Sé’é’“ﬂ?{? Qt?oss& cyce é}%@ltmt%(g%?%%)?%;ﬁ% ?tlhted {f unsubstituted

Subpyrazalyle sutstitutkisarnsisubistitieet fueglesubatitayedd, or smbdistitutddatlienyl,

OE Dy st gD ek Rl UGB e fsgoxazolyL

(Gl i it G s

( Chibp i NRAGT (WO WRE LRk yrazi By 1 ( 02 usd O mRfibstituted pyrimidinyl,

Chﬁ%h%‘ée?&é %@%M@ﬁ&w %BIsz %1&11? cf gf ui@yl&sik@uteRg purinyl,

h y d§ubstitutedSo# Rk st RhzAY Ak bbbt tiic@ br ah&bktituted indolyl,

substituted or unsubstituted c c1oalky|
per $uha@ﬁu¢fdl qypinsubstitutest isequinalingll substitied bruristbstiseted

het er.oal ted or. unsubst. t

et 91 B R S ST R TP ied opmamppoted
su bBéﬂzbbbi&dly‘D rsubdiBubs bi tnsubstituidd [ napapityridigyib substiti&or
or unsubstituted biphenyl, substituted or

unstsabstituted gyrido éyrdlewmldlgxlb%tbﬁmteéwr@nsubstltuted

1SR LSRRG YRR

su bﬁtbsﬁmteelermhsuh?.atﬂDai pytrarode] 4 3h4] pyltydhnyl ﬂﬁ)sﬁtmbfsi drtunk@stituted

or uns azolyl, substjtuted or .

u ns%gct é yrlgwﬁ é&'aﬂt%ted OByNSy s“eth thienp[%p-0lpyridinyl,

u nSH%%ﬁﬂuEédtcﬁ%nglmsﬂﬁl@écMhlazéM 5 sﬂ%ﬁﬂw@ rsuH fiRe bt {lﬂstuggtltuted
pyr i 28 substituted o stltute pyrazi nyl

su blsyruhmyle’blom, subrssiibst o1t UJISE]QBUp}tcd imidazof1,2-b]p@idazinyl,

unstr b Epraps B pifel SRR et o e

or HRSHRRElH %ﬁaiazhmzztcmed aRlidtked SruRSIHstitk@inAtazo[2,1-
unsubstituted i ndo 1 substituted or

unsélhbBidthiasthzolyb qugsﬁmt% ot unsgtmgutpd Umidazai?,1-b]thiazolyl, or

unsy ed 3 |n X8 ute

st B R A AR o B0, (G
| CH)F(C{IOBD t-eOH RbStIL ,C(O)NR™'R™,

[1 5 aphtcﬁrlé y substg?ﬁtgﬁqor 34 unggggtfthted

pyr( DR AN ﬂm EH)INRSHOYR™s ut ed or unsubsti t ut ed

20, SR P MR gt o

unsqﬁﬁbLS@DﬁﬂRﬁ jLglaoKGE[é)jISRﬁpr)ZRﬂ‘;myi substituted or
sybstituted 37 rrolg[z 3- pyrldlnyl ubstjtu ed

o ReagsteHeRychesh oo S ispr fxampydrag T, substitute
subgtd,buitedd Ayl REbRRGEA U Gubfit@e® E?c[léalls)(l%cf}glggﬂhm¥fl, :

substituted or “Unsubstituted 39 pyrid
s u bsubls'(lmteeld)r(mnsuhsstlubsit hetaroaklyl, substituted or unsubstituted

s feo bR DY SO s R A i s @hesd art e

or &%uHﬁﬁHQ&bh&HﬂQﬂbﬁﬁﬁkdéihﬂ%bmﬁuma@ﬁpMﬁ%bﬁhkﬁﬁ&&Xbﬂ”
unsubstituted i m dazo [2,1 b][1 4]t ﬁ|a0|azolyl

s ubsasubsfiteigd biphangd upibstituipde unsﬁbdaleéﬁ[dz)yiwmlt ubatitoted or
t

Io:n lé%silgfctﬁ bt,iéa %11]:(18 ?zcﬂ&lo lfs?ﬁﬂebds 8r| untéltlbs?’ltuted pyrazolyl, substituted or
unsubstituted furyl, substituted or unsubstituted thienyl, substituted or
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44 R35 is independently hydrogen, hal ogen, nitro,

cyano, hydroxyl, substituted or 45 unsubstituted
W@lkwgh51888i1bst i t ut ed or unsubstituted cycl oal kyPCT/US2007/081841

perfluoroal kyl, 152 WD 2008/ 051808 PCT/ US2007/ 081841

82 46 ﬁh@ih%tﬁthtéﬂ%QaﬂﬂylUﬂﬁid@@lfédtdﬁﬁ%lﬁﬁiu@édq%dﬁ&olrl substituted or
substituted or unsubstituted 47 het er ocycl oal k

&3 - ( Chpubetiuted @mgmlylmg@tltqu@qgmpms@myndlnyl su stltuted or

84 ( %%dba 8 %@%@f'%u%%ﬁ;%a %ﬁ(‘ 1%&% erlmzfgnyl substituted or

85 ( Cl'lﬁﬂsjublﬂaﬁﬁ(i(B):iﬁﬁhlazc(lﬁl‘ﬁiusm%@lmﬁtuted pur1ny1 substituted or

NRSSCﬁa )NRs1R32, 50 (CH2)j S(O, ,
86 Chpsubsiiteyed hrnzrdazolyl, epbsfitee sy bitgured lrsfflyl(semtwed or

87 Q\.(N%‘S“é%ﬂgfeﬁ Qagggwggbg?fﬁnﬁd(ogga&osmuted quinoxalinyl, substituted

88 ( Ch2i)jsuliBge) (@i 106) adubytituted GriRhjubNG@) i Rioxas)lzl, kybstituted

89 Of AP b AR S BERs ey R pA e 2-

90 chl Qf[p‘j}rlnﬁ&iﬁzlt bﬁﬂéhﬁﬁ'ed)(gr usBssbalidd Htﬁﬁa}ﬁlltlﬁbﬂdmyl Jubstituted or

perfl doroal kyl, -NH2, -NH(Cl-C6)al
91 -N[ gmb@ﬁ)mtluﬁ-pmolq[azi&zb p(}’FRQlZl)/lA/subs/tltL(tGszt) wnsitbstifuted\
(R22W %ﬁ% 2 N R22 w .2 §?~\~..
%2 R o kSR KGR Eed pEelt e iRl iy riding).
93 1 ( Rﬁa%tlﬁude)r(lﬁg@sVi/tuted‘{hﬂen6ﬁ232b}% Ndm?? %ui}étﬁuté’@ ér tsRBdituted
~"\ N N sslé 3 N , wherein
94 eacﬂn@owﬁ 4 pmﬁmxﬂnwblsvtutqdd@ pleﬂd@htwt%d m@mﬁlﬂmr@dsubstltuted
n an
o5 BBl ed R SIS M b L SRBNRR
96 f or pyrazasly[l 3 a]pghhu@mylr @uletd‘ﬂed' ﬁlﬁblaﬁhla)téa pyridhzingR3ose,
|ndependentl -H, -(Cl-Co) al kyl , .
97 ( cHpbsfiieked Qr(l@sﬁ)spat@lum(j_@of%; Bl [y3, 4]tluf(10@@j§jl(§q'bstltuted or
K irh®
98 12 dazo[4,5-
AT B R S0 s
99 - ORInes) W«é;cwm@)ﬂm% (H{CHGOTPIRLCL- C6) al kyl )-2,
100 (@RI R RRARE, (i) C(ONRM R, <(CHL), 0C(ONRY 'R,
101 -(CH2)NR*C(0)RY, -(CH,);NR*>C(O)OR?, -(CH,);NR**C(O)NR*'R*,
102 -(CH2);8(0)mR™, -(CH,);S(0),NR*'R*, or -(CH,)NR*S(0),R*.
103
1 6. The compound of claim 5, wherein:
2 Q is independently hydrogen, halogen, substituted or unsubstituted alkyl,
3 perfluoroalkyl, amino, substituted or unsubstituted aminomonoalkyl, substituted or
4 unsubstituted aminodialkyl, substituted or unsubstituted phenyl, substituted or
5 unsubstituted phenoxy, substituted or unsubstituted piperidinyl, substituted or
6 unsubstituted piperazinyl, substituted or unsubstituted pyrrolidinyl, substituted or
7 unsubstituted morpholinyl, substituted or unsubstituted pyrrolyl, substituted or
8 unsubstituted furyl, substituted or unsubstituted thienyl, substituted or
9 unsubstituted oxazolyl, substituted or unsubstituted thiazolyl, substituted or

—
[

unsubstituted imidazolyl, substituted or unsubstituted pyrazolyl, substituted or

.
[y

unsubstituted pyridinyl, or substituted or unsubstituted -O-pyridinyl;
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15 (CH2)j NHSC2( C1- C6) al kyl , - ( CH2)j NHSO2( C1- CB) al kyl ,
-(CH2)j SIRCH3, - 16 (CH2)j S2NH2, - ( CH2)j SORNH-

w@ apsosiges kyl , - (CH2)j SO2N( ( C1- Co) al kyI )2, - 1BGI/UE2007/081841

2008/ 051808 PCT/ US2007/081841 0 0 O ' -V Na -J-N

N-R2 1y bifd | h bxyl P
NR™ s 1n8@%)1% g&Ng@ 8 5 @éd/ﬁy h}&l@'&yanﬁhl%fﬁl‘x‘ Xy 'ﬂubstfﬁlﬂé'd 0
o 19nsybstitpigd Rﬂ@lﬂsybstw&é%ehwnbwuted cyc(lngbylxperﬂumgbkyl

%ﬁ%&k{@ %@g}%u E%i}zﬂlyylg E%)%?lfﬁted g ugRS‘o%ll ed

S( Redroc{dRENN, «esﬁmN( NCH@»J Rzzs(@wxatbw KCH, ) E(0)ORZ,

35) an i npeger fromoO

L fer R R T R R R e EOBEREC L oo

RSO SR SO
(CIIGZHzJ)JG(@ )al kyl,  28(CHSR) or€@Hﬂ)JMR S(()) RY:

(é&ﬂz &#&%ﬂ@?}%&y }%%%egyhka(lqgegl I)QI %)Sﬂn?,zhy(droxﬁjsl\ltlstltuted or

- ( qﬂ%i]b%t@):&"iﬁ((\él Sﬁ%&ggﬂ%@tﬁt@):YClg‘Qk%_géfhhmoalkyl
- (CH2) | (O N((CI- C6) al kyl) ee(e)
-( G@);ijlt@@@(gr Nplgl(bstltugejd }@ro@lk‘klym)bstltuted or unsubstituted

- ( %}%%%ﬁ}ﬁ( abeg?geﬁl?y?ﬁnguzbgtétuted phenyl, substituted or unsubstituted

ty{, (sbstiohkd at Kﬁ’dubﬁ(t@eﬂ @hﬁk@ﬁ&laédb)éhtuted or unsubstituted
)i NHC(b(s)@ Cl- C6) al k
( Q_m rw}npl}t@(létq 1@1(1@9}35{4 fapptituted or unsubstituted

) E %%omg% 1_ ﬁféﬁ%%%l%%&&d%@)uﬁélméht)uted thienyl,

( Cl-h’ill)j)sﬂiililﬁeﬁlb)r g(ﬁ%?iﬁltg%ﬂtcald@(cxgx% ﬁiibsﬁﬁJ)tﬁi doinsubstiuEER)sb D azOl1,
a
i feé)°r Apgsbstiged) Rigrolyl, St}’bs(“@l% pramepbatjipied pyridinyl,

( %El%%ﬂl g)(% N?%@%ﬁ@%d;{yﬁé% r%y% sub§tétuted or unsubstituted pyrimidinyl,

( (Btlb}gltNHS(@)lﬁstfbitlﬁ&)ddiehy(bthlazolyl substituted or unsubstituted purinyl,
- Clsﬁ%%l]ltw{ %% u%s b%’lltk g‘LZO%nZ&aZOIY?GS)u%SUIXth or unsubstituted indolyl,

substituted or unsubstituted isoquinolinyl, substituted or unsubstituted

(-

quinoxalinyl, substituted or unsubstituted quinolinyl, substituted or unsubstituted
benzooxazolyl, substituted or unsubstituted [1,5]naphthyridinyl, substituted or
unsubstituted pyrido[3,2-d]pyrimidinyl, substituted or unsubstituted
[1,7]naphthyridinyl, substituted or unsubstituted 1 H-pyrrolo[2,3-b]pyridinyl,
substituted or unsubstituted pyrazolo[4,3-b]pyridinyl, substituted or unsubstituted
pyrrolo[2,3-b]pyridinyl, substituted or unsubstituted thieno[2,3-b]pyridinyl,
substituted or unsubstituted thiazolo[5,4-b]pyridinyl, substituted or unsubstituted
pyridinyl-2-one, substituted or unsubstituted imidazo[1,2-b]pyridazinyl,
substituted or unsubstituted pyrazolo[1,5-a]pyrimidinyl, substituted or
unsubstituted pyridazinyl-3-one, substituted or unsubstituted imidazo[2,1-
b][1,3,4]thiaciazolyl, substituted or unsubstituted imidazo[2,1-b]thiazolyl, or
substituted or unsubstituted imidazo[4,5-b]pyridinyl; and

R* is independently hydrogen, halogen, nitro, cyano, hydroxyl, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, perfluoroalkyl,
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154 WD 2008/ 051808 PCT/ US2007/ 081841 39 - ( CH2); ONH
- (CH2) j 1CN( C1- C8) al ky!

WO 2a0BR31808-CN( C1- C6) al kyl - O (C1- C6) al kyl , 40 PCT/US2007/081841

2(CH2) ] ON( O (CI - CB) al kyl - (CH2) | - NC( O) 2( Cl- CB) al kyl
or sﬁ@f@é%@%ﬁfﬁ%d@t@bm&l sﬁﬁlsnﬂut@i orﬂﬁﬁu&@im&ynd Of

clalml having forrmula 111: Ij %2 30
"N hetyroredoalkyly HCRLECN, -(GHR)QR v»hé@léz)JC(Oz)R& T@Hz) 0)OR”,
d 82 h figah

e TR RRY R YR DINR A R SO RO RS, O

sub@@Ht)}Nle’acqp)mhstm@ NRit@o)or’h Rt&(t(t))I\IR“R32

subst it uted 6 unsubstituted an ne

RO N G ORI Ot By (U L s RO 56 B,

unsupst.i d substit or un

o pe@?*at{%ﬁ Bt oeears stieun R L

pi perazi nyl, substituted or. unsubstituted

pyr roFH:kt )NIC (O)E ubsrtkiytt U(ﬁédJ@NC(@z(Qﬂ@suﬁslt bt UtCé*dJCNS(O)z(C] -Colalkyl
mor phol i nyl, substitdted or unsubstituted pyrrolyl,

substituted or 10 unsubstltuted furyl, subst|tuted or

ubst i }tlut ed thi e?é{gi t| tuted or 11 unsubsti t ut ed
ox zol yfhe eqmpaund Br gﬁgstltuted t hi azol yl ,

SuQs irfdb'}%e@ﬂeﬂ’dy hﬂe@o SEMSid, E&Hsﬁﬂttéd’@rdﬁ%@dsﬁtuted alkyl,
substi tuted or unsu t| t ut ed p%(yazod substituted or
N (1)

13 perflubwelkylit ety riVH(GryColalsy gkyl ]z,
unsubstituted -0- pyrldlnyl substi t d or

unsubstI d |s subsmﬂ unsubs ted
s&hiagol ) oFR s)u bs(l’-itzt2
tr| azol y 6 R22 is i de dent I y h&/;_dr o? haMe
nitro, cyano hydroxyl, substituted or 7
unsubsti rR8t ed al kyl substltuted or unsubstltuted

cycl oal k){j , perfluoroal kyI (R¥A8 /{Bst [ t(latze,d

@uiést ftuled hetR&¥ , Subs ed or X
¥l wéd 1gkeheter o ycIoaI (J ubstltlﬁ¢aﬂ
unsubst|| jed p enylkxsﬂ titute unsubsti t ed 20

napht hyI substituted or unsubst R% ut ed bi phenyl,
substi t ubed or unsubstituted 21 pyrrolyl, substi t ut ed

un% ﬂsuﬁsfﬁtuted |%yg§iolygzzswbstltp# d or

%tktuf d @R2pyr IyI suQ§h| ute &ﬁ?ﬁ
unsubst i é}lu ed furyI t;)ét'?ful“ d/o uns utRew K %
t hi enyl, 3 substituted or unsubst it ut edN o zoI yl, ,

substituted or unsubstituted i soxxazol yl,
subStituted or unsubstituted thiazolyl, substituted or

unsubst i ed ,pyridinyl, 25 substitut ed or
un(sRﬁ%)st—ik—t/ @-gpyr azinyl, substituted or unsubstituted

pyri m drRyl 26w5¢tbﬁltéablu‘alk§il BloptiosdllyShddpehduthtly substituted with
benzothlqgol substituted or unsubstltuted urln%
1551 to 3 R™, an wherem w is independently an integer from 0 to 3; or wherein two

R? optlonally form a cyclic structure with -O(CH,CH,)O-;

2 is independently -H, -F, Cl, Br, I, -(C;-Ce)alkyl -(CH2);CN, -(CH2);0(C;-
Ce)alkyl, -(CH),0H, ~(CH),C(O)(C1-Cealkyl, (CH)NHy, (CH)NH(C-
Cealkyl, ~(CH2)N((C1-Cg)alkyl), (CHo);C(O)NH,, -(CH,);C(O)NH(C;-
Ce)alkyl, -C(O)N((Cy-Ce)alkyl),, -(CH,)NHC(O)(C,-Cg)alkyl, -
(CH2);NHSO,(C;-Cg)alkyl, -(CH)NHSO,(C;-Cg)alkyl, -(CH,);SO,CHs, -
(CH3);SO,NH,, -(CH,);SO,NH-  (C,-Ce)alkyl, -(CH,);SO2N((C;-Co)alkyl),, -
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18

19
20

21

22

23

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

WD 2008/ 051808 PCT/ US2007/ 081841 27 substituted or
unsubstituted benzi m dazol yl, substituted or

W e@aostsdg ut ed i ndolyl, 28 substituted or PCT/US2007/081841

unsubstituted isoquinolinyl, substituted or
unsubstituted 29 qui noxalinyl, PHBStItUtednﬁu

unsubstltuted qgui nol i nyl, subs dg@ &fe
S@QN%QCYCg)aWH@q{gtpﬁeﬁﬁll or UE t ut eg_ﬁ ﬁ(],

]naphthyrldlny substituted or 31 unsubstltuted
pyr| d%ﬁ% d|ny bs |t%u8d or dﬁ% i tuted
32 ﬁ M na Nldlnyla u%e né tit ted
1Fprrr [ 2, r|d|nyH 3 substhuted or

unsqyegltuted pyrazolo[4 3-b] pyridinyl, substltuted or
unsghﬁt[fdted 34 pyrrol o[ 2, 3- b]pyrldlnyl substit ut ed

NQTJPtuted t hi eno[ 2, 3-b] pyridi nyl, 35
substituted’ or unsubstituted thlazolo[5 4- b]pyridinyl,

suXtid indégadedtlynsubstituted 36 pyridinyl-2-one,
substit ut ed or unsub I&ltut ed

i m da Ralb] pyri R Besht ut ed(m\/(R%)
unsylfs ut ed No[ 1, 5- ? |n1d|n1_LE§?§st|tuted
or 38\ ubsti t ,byrldaz nyl=3- one @tuted or

unsubsti t ut éd |n1dazo[2 1- 39 b] [ Z,3,4]thiaciazolyl,
subst i gutRg)or unsub$Riskut ed |m]d82m{2 1-b Hﬁaiolyl
or 4(( stltuted)L

5-bIﬁ§rﬂ§?ﬁunSUbS%H£§E§N s m

(G0 108y o3, T (&8 o o) cros CHz)JNR24 5, -

- (CH2) j(RY§) NRRARRS: v 42 ( H\)“%:(O)
_(CH2y) NR26C(O shy3”(

- (€mR2) | NR26CE 4R2S, £ CHR)  S( 44

- ( (0 2NR4@5, or kegm))l\l 650 2R27; 45 R28'

and R28" are each i ndependent!y "hydrogen, h’aI ogen,
n| troy (By&)mo hydr ox;kj 46 substituted or
gubs\tuted al kyl ,('s os gsd or unsubstituted
TwalLkyl, 47rper fut substltut ed or
unsubgt ituted al koxy, am no am,normnoal kyl, or 48
" are each

oot 1P AR R R AT L D e a9 w th 1 to 3
R3Y? 1§1iﬂde1%ﬁd831§/ I r@@dema%ﬁnmkm Epesld qgﬁlmoxym OgRMlkyl,
subst

nitro, cyan ituted or

uns@@&(pmftl@dlkaf/ lﬁyllﬂUO!;Qi@sﬂdaMtYé,d(%Hz)lﬁi‘épu&@Hz)tQ(ﬁed%)alkyl

s S UG RSl S CQBG TRkl SR, CHNE-

UnS(LCES?@?M%’Bg(eﬁz)ﬁﬁ‘(@f—@@)ﬁm}’@? KOH,); KOS Hb t-0CHg); 0)NH(C,-Cg)-
unsupstii tute a I N Su

nsilbeds-{bad REIG- ol (el OE Ot acaH:
L aPED k). U DR OINRT - CORIIRLROIE lefoRCPRE I -

56 (@EOPE(Cy1spdlkyhHTHaX Ol -s)allglb6CHE)INEA(@YO(C,-Ce)alkyl, -

onettaTN o Rt Stk bR bR RN o

LD QOM)NICRAN(E! R0ty 1RS HOHRCIOING ft BARYTY

substltuted or unsubstituted i Sooxazol subs |tuted

or (G&)dEubst)atkuheOMNHE2Te)alkylyubst(C Iﬂéﬁcarr

322@53@"? )lELr @ﬁy@?{ gd)ia%’b’z’ E@@éﬁ({)hﬁ(gg Cg alkl}’nsubst i tuted
pyr @H jS }2NPEUQ€H%S@£NH(C1 Géﬁk%@ @HWSQSJMGQ Cs)alkyl)z,
PCT US20 /081841 1 unsubstituted benzothi azo

s UbYETLINES @R (GriSonkyh @ity .@@m@m (0 oty
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40
41
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62 unsubstituted benzi m dazolyl, substituted or
unsubstituted indolyl, substituted or 63

W@ e®astsPs ut ed i soqui nolinyl, substituted or PCT/US2007/081841

unsubstituted quinoxalinyl, substituted 64 or

ggﬁ!@% PﬁdﬂthQgiltufh%ﬁ_géﬁ%kghnsu ﬁ¥#?ﬁ?2%kk%yted

[1, 5]nag22ﬂyr|d|n , Substjtuted or unsubsti {gsd

pyrl i dot: S ET oA i A NSRS r Tt ek B?CHZE NS(O)(Cy-Coalkyl
unsubsti t ut ed [1,7]naphthyridiny|, substituted or 67
unsubstltuted 1H pyrrol o[ 2, 3-b] pyri dinyl, substituted

unsu r|d|nyl
su St i t?ﬁé%&%?&ﬁ%{ﬁ ?A\lgﬂ%{??rpg‘]aq 2, 3-b] pyri di nyl,
69 substituted or unsubstlt ed
t hi eno[ 2, 3- b] pyri di nyl, H or unsubstituted
70 thiazol o[ 5, 4- b]pyrldlny ubgtituted or
unsubsti t ut ed pyrldlnyl- - , pubstituted 71 or
unsubstituted im 1{2-bhgyn|da2|nyl substituted
or unsubstituted 7R _pyeadol o[ 1, 5- a]pyrlnldlnyl
substituted or uhsubgti tuted pyri dazi nyl - 3-one, 73
substituted or unsubStituted (11D,
[ Eazo[z 1-b][1, 3, 4] thiaciazolyl, substituted or 74
B&¥ t ut ed i midazo[ 2, 1- bl t hi azol yl, or substit uted

or%Hzﬁid%dd&m l@l}sdr e@ﬁaﬁﬂf)iﬂrﬁsubgﬁt@&mrdndul%ﬁkuted alkyl,

i) CH2) | C(O) R30
( CH29 @J(-‘Q))O@lk’/ amlpmbvgtmng Repnsubgtityey p@qr@rmp@@ﬂ@g 'substituted or

L TCIE R N N p——

( Chﬁgdbﬁﬁt@eﬂﬁﬂiénoxy( Qﬂgﬁtuﬁid@r&&iﬁﬁibﬁﬁﬁed }Qperldmyl, substituted or
NR33S( O 2R34. 79 1 ound

Vmep@ql.ll‘l?stltgteé glger%@gpg]ﬁggmeﬁ)pr Hpﬂ}bé‘rgtg d gygqog ]élgfl, %{Jlggti%ited or
su bﬁﬁéu‘o%tﬁ%d%odﬂﬂ%ﬁ%? ts'uB&fft d4 8t Méubst?tut@g @%ﬁ%&%@ﬁmﬁted or

am no, substit unsu stituted amn
subshsubstitettddoryl,Aubsigutbd br tnshbstitateil tlochyd) Suiv‘stjtuted or

substi tut ed ,or ubsti.t ut ed bst 5
o I A at R sypot el R at et T oL i S O

Pi PehduBiiitvled 1§1‘1’d¥1§51'y1 WhEHin@Ed 6r RabAThLY H?ﬁ‘ﬂolyl substituted or
pi perazinyl, su bstituted or unsubstituted

py r umubelmtnyski pysidingt, istbstidgetedor urpubsiduibd tOpytidinyl, substituted or

SubBERE RGeS P P ORIV AL G R b sypsttuted o

unsu@ssjbgﬁtu{eqdn&gyl}qnyl substituted or 9 unsubstituted
oxazol yl , substituted or unsubstituted thiazolyl,

suR€ i independently hyyirogen, balpgen, niw, Fyangabysirgxy], substituted or

su b%éu‘iagﬁtﬁ%d%gkggﬁﬂmﬁgfeh ld% SﬁjsuBthtaéal %lo?lﬁgp gHtﬁUfo%ﬂ(y? '

11 unsu

uns siitstituted @dmsﬁospwtecdhambalkgzz shtdAtuted omdspamﬂlﬁm ly
hydr ogen, hal ogen, .nitro, cyano, (rydro thltuted
or  heigroghelaakyh ssERted %wnsu@?as%% Phspuly Sgstituted or unsubstituted

CrSHBRA A A B 8t Bt
or pmullys tsubstiteed dSunsebsitaey ahivlakdyl, subs(lmtm gr@Msubstituted

2008) B5THDB pETTEBOTRbB A e U EEIAq fguspugphed fieny.

_( Chidskitdi & Mﬁ?s'ﬁtutec( %)) ﬁ%ﬁ@tﬁlﬂgéff Bizt'i_‘nsubgtﬁuted isooxazolyl,
(CH2) ) NR26C( O R23, -
- ( cmc)s)mms@(t@)summ@csthlazmtyl (s@b&)ql@@ o nmbstltuted pyridinyl,

- ( CI-IZQSE%QQ or unsﬂbR%?utecP pyraélnqy?;ﬁbs%l?e%(or unRsttltuted pyrimidinyl,

substituted or unsubstituted benzothiazolyl, substituted or unsubstituted purinyl,
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19 R28" and R28" are each independently hydrogen,
hal ogen, cyano, hydroxyl, substituted 20 or

waa®sehsisdg ut ed al kyl, or perfluoroal kyl; and 2RCTRBS200%081841

I ndependent |y hydrogen, hal ogen, nitro, cyano,

hy daupstitutedsorabibstifued BohzinAdazena, Uéﬁ%&ththtéﬂ@ﬁ udddbylituted indolyl,
substituted or unsubstituted cycl oal ky

per wh%ﬁu@aﬂ qryamsubsgelt@u&qqlwm Sbbstluﬁ%@rsuqsvbﬁt@aed

ES: r oc F]E&épﬁﬁé(f( %ﬁ’? %duﬂ&f@aaélﬁ%ggst%ted or unsubstituted

- ( Cbﬂ))zp@(@))]?ﬁ&ubst(tﬁbﬂ))r GH{sOpIRBEd [1 BﬁlapldtﬁyﬂdleR&@ﬂﬁ;ted or
( é,(_:!l}tlzﬁu%@q(g‘g N@;@Rg[% 2- %]%1}1}4\%&@%0 t@t@@r unsu%stltuted
-( gﬁg]ﬁ%@@ﬁ%ﬁ%ﬁe&é%?m%%) 1? Fgﬁ%‘log 3-b]pyridinyl,
( C}d[b)sjltﬁNid or Qﬁbiﬂ))s]ﬁltﬁltd(dcpy-rm)@[mayb]pyrldlnyl substituted or unsubstituted
( CH2 I C
ok ubsied prpttbned Biom s digidipr

or Slfbg"{%idd &’ﬂ%ﬁt@sg{ugd' t%)z@l'o[(y 4-b1p3Ridinyl, Qubéﬂ'iﬁteﬁ QFRMB&tituted

of claim9, wherein: 2 Qis independéently hydr ogen,
chl pyridingtibend, suhstithtest onunsubpssitute treldam[k,glrb Jpyrilazinyl,

PN Pt o ol S B, ybssiied o o

e eunsBBéhtNea %ﬁ@&?ﬂyﬂ%(ﬁ%zéwstlﬁ@ed(d? uh¥ad3t AN ihidaAoRE2)
w N NS5 2 O(R2)wJ_9C)w N

R2
C\\ b][hézﬂﬂnamazollyL subs@twmr) wsybsteutleézmdgw[m b vh(w%wr

nde%é%%lenﬁ% andhy l%lt ut%?ggé@f%%%ﬂfwl | S‘ﬁggt)lj@@ql(tﬁ )OR?, -

mhe(@mpm m@H@m(@@N % (@H)NREGRY, f r om(L)E(GINRIR, -

wherein two 10 822 na borma cyclic structure
wuth DAGERB) B N Sy EREE L 500

or () @@@ﬂﬁ ?é“ﬁf\ﬂ‘”j Oeﬁ‘i@ﬁ%@“%tsé‘)“ﬁf‘“ =
CG) f(CW)JS(O) RF°Obt -(CHaMR] “S(@LREL- C8) alky1,
(1942 a?njdlﬂ_2|2 are éa%l)xclepelgcgntly hydrogen, halogen, nitro, cyano, hydroxyl,

substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
perfluoroalkyl, substituted or unsubstituted alkoxy, amino, aminomonoalkyl, or
aminodialkyl, wherein R? and R?*" are each optionally indépendently substituted
with 1 to 3 R*; and

R is independently hydrogen, halogen, nitro, cyano, hydroxyl, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, perfluoroalkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted azetidinyl, substituted or
unsubstituted phenyl, substituted or unsubstituted naphthyl, substituted or
unsubstituted biphenyl, substituted or unsubstituted pyrrolyl, substituted or
unsubstituted imidazolyl, substituted or unsubstituted pyrazolyl, substituted or
unsubstituted furyl, substituted or unsubstituted thienyl, substituted or
unsubstituted oxazolyl, substituted or unsubstituted isooxazolyl, substituted or
unsubstituted thiazolyl, substituted or unsubstituted pyridinyl, substituted or
unsubstituted pyrazinyl, substituted or unsubstituted pyrimidinyl, substituted or
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10

12
13
14
15

13 CB)al kyl, -(CH2)j N((Cl-C8)al kyl)2, -(CH2)j C(O) NH2,
-(CH2)j C(O)NH(C1- 14 CB)al kyl, -C(O N((Cl-B)al kyl) 2,

WO ¢aBRFISNHC( O) (C1- C6) al kyl , 15 PCT/US2007/081841

(CH2) | NHSO2( C1- CB) al kyl , - (CH2)j NHSO2( C1- C8) al kyl ,

-( Ch@dbﬁ%féﬁﬁ)enzotﬁiﬁzdl Hs@@éﬂ"&aunsubstltuted purinyl, substituted or
- (CH2) | SO2NH( CI [, - j SO2N( ( C1-'C6) al kyl ) 2,
- o.lgqbstltuteﬂ nmmxdazou{; smbstltuted or unsubstituted indolyl, substituted or

'}{#“%%Nﬁ&%%g%ﬂ lsélg_pugedpot}%}fws}_lﬁwd quuayXa‘ls,lg)qNg&gtltuted

19 mumubstﬁ@te@%ﬁmoﬁﬂﬂ mgﬁtuwdﬁ)r@lﬁﬁl’bshmt&lﬂﬁﬂﬂ@ﬁfako{yl substituted
hydr ogen, hal oge drox [, alk

, 21 .
per T Wiesubstitripd (fl é}v@p lzym@sylp guhSHél&ﬁ'é?{é@ﬁhﬂhSW%W}@g@Eﬁ 2-

el RS RpRh] SyERIEor (AR 1 ol A B o

( Chi2qub£lt@ted A6} pyrkylbl 2, 3 -BYpyri(Hohib Jsj 63t i) te e )bstityted

( C1l pt%%«gg %}%Pﬁl&éy@f}l%ﬁh@éﬁé %@Eﬁ}t}tﬁd g::}(f:rl;lcz)'l)oj[i\l,,l_I b%pyrldmyl

- ( CHAtifk &) N’L@lsubsﬁg'f@ i %N'J(b 8'r_1§§)y'1 s%@stﬁﬁtlébf b? unsubstituted
-(CH2) ] A O) N((CL- o) al kyl')
( CHiza700¢6 By INpi@liny 12 FubcEiutesl dcryin);ubstltuted pyr1d1ny1 -2-one, substituted

; s%?%fé @d&%s[i?ﬁéﬁyl)&dfgly élgﬁﬁt tN_ed or unsubstituted

( ( x)ﬁﬁal\llé 1K5th 1Q)1(li§ l' g@sﬁhhé/d @r unsubstituted pyridazinyl-3-one,
J

( C}—@}l]sm,(u@f(dlor@)sulzsman mp@gzqz;ﬂ .b('ljg Yt Iyipciazolyl, substituted or

-( %%wag) %i_%éﬁ. 2&9?Ewc?lg’lm5&(u%“me§]0r (&gg@sﬁéﬁ@d 'imidazo[4,5-

ggHB)ﬁygilﬁf(I@L -@NBICY, - ICH ?C@CH@XE(DBR”) - (CH2) j N({ C1

RN, cﬁf;ﬁz@m R By EHOCONRY R,

8}@}1 g&g mgélgﬂ’ @}P KM)EO)O% (CH;NR¥C(O)NR*'R?,

( CHEH NSSE QCHSQSQO)WR , OF - (CHz)JNR”S(O) R*.
- (CH2) j N( ( C1- CB) al Kyl ) S(O) 2( Cl- CB) al kyl , - (CH2) j CNH
-(CH2)j - CN( G - C6) al kyl

(%Hé) j T@\K&%péﬁ‘ﬁh%l(f:gbéim@ lévﬁéreﬁ?ﬁ) al Fgl 36

Ng‘()(i)) Q)J(d-eqbe_rﬁex)tast h@drogﬂ?nahqlgg@i }(subsu)@(te@ @(uosulesjutdalkyl, 37

155 020001 051500 FETUSIOETLONIANE) Ao Tl psissor

E g;'gns\ub%‘iﬁféﬂ -a6fndiKl], SubstibddddrmSutatititdd phenylRéwbs&ahtd or
unsubstituted phenoxy, substituted or unsubstituted piperidinyl, substituted or
unsubstituted piperazinyl, substituted or unsubstituted pyrrolidinyl, substituted or
unsubstituted morpholinyl, substituted or unsubstituted pyrrolyl, substituted or
unsubstituted furyl, substituted or unsubstituted thienyl, substituted or
unsubstituted oxazolyl, substituted or unsubstituted thiazolyl, substituted or
unsubstituted imidazolyl, substituted or unsubstituted pyrazolyl, substituted or
unsubstituted pyridinyl, or substituted or unsubstituted -O-pyridinyl;

R* is independently hydrogen, halogen, nitro, cyano, hydroxyl, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, perfluoroalkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted
heterocycloalkyl, -(CH,);CN, -(CH,)OR%, -(CH,);C(O)R?, -(CH,);C(0)OR>,
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30

10

or N'IN 3 4 R28' and R28" are each independently
hydr ogen, hal ogen, hydroxyl, (Cl-C6)alkyl, or 5

wa eioBhsispoet hyl ; and 6 R35 is independent|y hRCiF/O§®n7/081841

hal ogen, cyano, hydroxyl, (Cl-C6)alkyl, 7
tri f(b NR@R%SII (CHZ()J@@)NRW; E(@)TWP?S C6) al kyl

(cf@ljlg) @éq?&f% Djﬁlﬂ C( )OR86 ((:HJNRZGC(Q)NRZ“R25 -

2(Cl-Co)al k W2 26 27.
alkyl 10 1 q&z‘b%ﬁeﬁggﬁpomé (SHRNE RORT
haE’ﬁg r@dﬂﬁ? e @ch‘vhdepéhd@ﬁﬁy ¥irogtn, hdloR&8 cy&da, Nyddoxyl, substituted

R28~. HN H ~ 2 V), 3 wherein: 4 Qis
i ndefpesulittgd h@ﬁbﬂr egéﬂﬂuﬂr@ptkqbﬁndsubst ituted or

Rt PR EC e, P D b substiuted or

subwsttsubstitetdd alkyl, Gubsisutbd df mnsubsiltumd nyxdoaalkjdypcrﬂuoroalkyl

bs t ted or bst.it ut n bst i d or 7
sttt dnasR sl s S o FR oo
pi pﬁétél%bméalkyﬂuf(mﬁ@Ned(@tz)@ﬂiﬁsetqﬁ)p(este’@ -(CH);C(0)OR™,

pi perazinyl, ‘sub r unsubstlt ute

yrf(GHz)jNRyR ,swﬂoiw BY’, -(CHzjy9GHAINR uR3e2d-

sub %)moc @Rﬁsgcﬁé&ﬁ&%@g@%& ?@w{?rﬁﬁgﬁgé@ﬁﬁblﬁed or

unsg(l;lsg:)fls (0),&d* t hi enyl , su@»ts@gﬂ}m%kﬁil(@m@p{g%g@tﬁd

oxazoly substituted or unsubstituted t hi azol yI

Subschy); HHOﬂahg S5uhskyl t-yCey< damahyb«xcgmwn
substituted ‘or unsubstituted pyrazolyl substituted or

13 .U.E@y | | kvl
unsubst’f yb<;%\1 gdg)g(@ gc-ﬁmﬂl bﬁ%{)@%&%ﬁ [ ét }ult ed®Tor (CHf <>NS(O)2(C] Comll,
unsubsti t ut ed |soxazolyl substituted or unsubstituted

i sot hi azolyl, or substituted or 15 unsubstituted

t ritazol The cohiduiDo2flabd 054B&8inPCT/ US2007/ 081841 16

e rE e AR R A T
sub rﬂh&‘oﬁﬂi%PrNHrz‘ HREC, IRy of Mol @RIy 1],

per uoroal 18 substituted of unsubstituted

heteroal , substit or unsHbsrfFUt d 19
m)u@al Ky{R22)s t ut ed ®r) Wunsqu it ﬁ_@}myl
st‘i’t r unsub Med . 20 napht hyl, E!sLt\u,Nt;ﬁd

or unsubsti t ut-ed bi phenyl, $ubstitutRd or

unsubstitet ed 21 pyrrolyl, substituted or
unsubsti uted |n1dazolyl nggtltuted ?ﬁnunsubstltuted
W

( R ~( 7
(R22)W \ / g (R22 /\‘ <N) % &;ﬁf
|'Q22 ’ I‘QZZ ’
O § 2
(RZZ) s 0] (R?_Z)WN ( )W
LI R R 53N N s
222 \/Nr‘_j RzzN/E <\N/N;rf (R )WK/)E

or

N
(RZ2) ;*0-3—
N , Wherein each alkyl is optionally independently substituted with
1 to 3 R*, and wherein w is independently an integer from 0 to 3; or wherein two

R*? optionally form a cyclic structure with -O(CH,CH,)O-;
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19
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21
22
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27
28
29
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31
32
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34

35

36
37

22 pyrazolyl, substituted or unsubstituted furyl,
substituted or unsubstituted thienyl, 23 substituted

W@rooaMsishst i t ut ed oxazol yl, substituted or PCT/US2007/081841

unsubstituted i sooxazolyl, 24 substituted or

unﬁ%ab%utepgna@htmmzplml qul(@ﬁ&}éﬂl@m @ngm b@tm})w(ept

pyri di ny substi t ut ed or unsubst’i tuted yrazi n&(c
1-

su b§t)@kk0d, e@féﬁj%s(@éﬂﬁ(@b(@d Guyalkyhi dChi)NH2, ZGCH:;)JN

b d
supePridhed or SRERBICHE B RETRRUPER L cyGroBmCr
or Qpalkektituted Jzm[D;N(‘(C@a:%S&Jlk/}}l)z %GH%NH@(@;{CWC@aIkyI

unsubstltuted i nd

unstEEBYINEREHC §@}§U$Yhol 1(Q§P)JNH§QQ(Qlt%ﬁ%]éD’IOT(CHz)JSOZCH%

ﬂﬁztt?%ute SCHSORIRC Bphatisty REH SO A L Con Klheq

30 benzooxazol yl, substituted orQunsubstitufed

[1, 5]naphthyr|d|nyl substi t ut & dﬂeﬁ_agg u E_<£E

Dy {G10)SORNEKOY.Chelkgl O, pieubst i t ubled~br* tnsullstM ut ed
32 | naphth r|d|nyl sub t ut d or unsubstituted
1H r ot 2 r|d| 33\su |tute Y

uns letuDeﬁ MrazmHo& ﬁﬁzi;?

r kd? my bsNiiE)ed or
unsubst Mt ed  3%—Hyrr ol of2, 3 b] pyrlﬂlnyl subst/i tqit ed
or um&ybstltuted t hi eno[ 2, 3- b]pyr|d|nyl 35
sub§$¥tﬂ_éd or unsubstituted thiazol o[ 5, 4- b]pyr|d|nyl
subs or unsubstituted 36 pyridinyl-2-one,
substltuted or unsubstituted
i ik and [REY 2rddaoelt indbpendeyitly hgdrogerh dtlogen, égdaxyl, alkyl, or
unsub tltute? érazolo[l 5-a] pyrimdinyl, substituted
or pBilupreatytiaptit ed pyri dazi nyl - 3- one, substituted or
grlgu k?ssﬁq'dEﬁ%ﬁgnﬂﬂ 2h£ogee§9n1}91}o Ly&o%g%ﬂr&@la(@I@GQJIWI

ubstituted or “urisubstit ut I m da

- b] eyla(EiGyb)alkyt, paﬁl_u@eo@mﬁs)alkym,_t«é@HoxCNMOst@@t@oblkyl
' 3&?%@@ E el BB sy WRH:ARE: i NH-
ﬁé@é@%é@%«cl cé)%g&ﬁgg'z @%%HZLC(O)NH(CI -C)-

(OHK D)NHZHQEMNE(%F&XIM%L@?@N% @Hz)JOC(O)NH(Cx-

R N s S e T e

hyd(@l»}N g@m)aﬂm@owc] @@alhﬂsubﬂzmm@)@dc}sm)alkw

substituted or unsubstituted cycl oa
RN KO- Al B T € el o MO NEb et
het t
et r Gap YGRS G, BRI O el 1
S |lrJ béﬁnflg)}g;(f@lt Gg)gmﬂsamlglﬂ(:ﬂxﬂ)fglgﬁ) n agggfﬂéhN((@#bSt i tut ed
u u | TU u U
uns@l%ilqypﬁjt@ﬂ\](i@n: @%/)8[ é @TF@E%@@?/ 081841° 50
Y QRIS ORMER! LR Q%L@G?a“‘&l?t SEHLB ORI Caaliay.

or qﬂﬂi)}NHS(OIZ@I C@al)km (ﬂ}b%N((tQit(éaialhyl)s(ﬂéz(ﬂsﬂdalk)é,d
t hi enyl 52 substjtuted or unsubstituted oxazolyl,
subsECHDIE GHH OrCHMSYBKHCHIE & (PRAGY AHBIklky-08G -Conlly
substituted or unsubstituted thiazolyl, substituted or

unSH*@@izlj@we@xpVcébachW(bHZ)J 4 RuUbIL)- ctsutkﬁdo 0+(CH2)J<>NS(0)2(01 -Cealkyl
unsubstituted pyrazinyl, bstituted or®unsubstYtuted :
pyrimdinyl, 55 substltuted or unsubstituted

benzothiazolyl, substituted or unsubstituted purinyl,
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10

O 0 3 O U s W

b ped pd ik pmd e
v bW N = O

56 substituted or unsubstituted benzi m dazol yl,
substituted or unsubstituted indolyl, 57 substituted

W@rooaMsishsst i t ut ed i soqui nolinyl, substituted oPCT/US2007/081841

unsubstituted 58 qui noxalinyl, substituted or
unSMbstTﬁdﬂdmbdnuﬂboﬂhmyho\smﬁamituted or unsubsti tuted
59 benzooxazoly substituted or unsubstituted

[ 1€ Sﬁlﬁlé N -NE(Bstoekkyeer - (Cigeogkelmst i t ut ed
pyrife d]pﬁpgntdlnyl substituted or unsubstituted

61 [1, t hy r| , substltuted or unsubstituted
1FLB§rﬁQ¥QI% 3-b] rlm 62 substituted or

unsubsti utedobyraﬂbl 4 3 b]pyr|d|nyl substituted or
unsgbstlt t ed 63(E%rrolo[2 ]p¥a|d|n |, substituted
or ur@d@s iafq eash indspendsptly Bydipgsa ihatossn. hydexyl, (Ci-Ce)alkyl, or
subg #1 H% % [ psubstituted thiazolof5, 4-b] pyridinyl,
substitu of ‘unsubstituted 65 pyridinyl-2-one,
suRStis indt;mthdmtlythy&lm@ht haldgead, cyano, hydroxyl, (C-Ce)alkyl,

I m dazo[ 1, 2- b] pyri inyl, 66.substituted or
unngﬁkhhuiﬁﬁ ﬁ@ﬂ&z%fﬁﬁl(@h&f@}#%ﬁ%@hﬁyl substi tut ed
or 67 uns [ tuted pyridazinyl-3-one, substituted or

UnSH@ﬁﬁy{Qﬁ@de&ﬂ@dﬁ@pb@m@r—Q&hykglm&néﬂtnm@piazonI
substituted or unsubstituted i m dazo[ 2, 1-b] thi azol yl,

or 69 [, uns

1 o ’3%(%& g‘?' %?ééﬁ@%,c"(fé &) j or30, - 70
(CH2)) C( O R30, (CH2))C(O)(R30, - (CH2) ) NR3I R32,
-(CH2) ) C(O NR31R32, - 71 (CH2)j OC(O) NR3' R32,
_(1012) | NR3HatfuR3 Of claifi? 1 Kahizng RE3Ie(Y) OR30,

- (CH2) j NR33C(O) NR31R32, -( )i S(O R34, 73
-(CH2)j S(O) 2NR31R32, or _s4 )j,NR33S( O) 2R34; 74 R28'
and R28" are each indepen rogen, hal ogen,
nitro, cyano, hydroxyl, (tuted or

unsubstituted al kyl , su )5t ut ed of*unsubsti t ut ed
cycl oal kyl, or 7%EpeN or 84l Kyl , wherein R28, R28',

and R28" are eacn gal l'y independently 77
substituted with'1 tio 3 R35; and 78 S

i ndependent | y hydroden, hal ogen, nit¥d/> cyano,
hydhQxyl . substituted or 79 unsubstituted al kyl
substltuted or unsubstituted cycl oal kyl,

peQfis mdepealdgntly, hydgeeesyhaoganysubdtioted mrambgstitugedsalkyl,

het | k bsti tut t d 81
ot By HRpEHky BUTERS. sbbR e raREP et Hoffptimealist, substituted or
az efhsdbitithied aHReddidg1eslhibefitutedr WnsutRE i ddUsREyID Besdittuted or

substituted or unsubstituted naphthyl, substltuted or
83 wibsiuied phenpxti pibstifted os wpstbstitvtedipipgridiny], substituted or

S ooRB s BB P BYRY b b E@lea b9Ap N, substituted or
I m gasubbtithted muaphidlingt, g tbstituted stiassubdtisited ppyolal alitydtituted or
substituted or 85 unsubstituted furyl, substituted or

uns Wrsebstitiied dunyhisabjituted paspbsiitegd tahaer% syRgBse OF ut ed
t

R e T e e e ey

s u batisubstitetdd dmidanslyh stbstititedlopyrsiloktiyted perabalyl, sulisathterdt or

uns bstltute substi t ut
nsUBRPRI e @ BgIT b dipied womsarsc e byl substituted o
unsyhsbititfegdsRenApt Qidarked or u%b't?c%hhfté& 1§6’thf%1rzolyl or substituted or
unsubstituted purinyl, substituted or
unsu@@bﬁﬂuﬁédﬂb@h&;ntdazolyl substttuted or
unsubstituted indol yl, substituted or 91
unsubstituted isoquinolinyl, substituted or
unsubstituted qui noxalinyl, substituted
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47
48
49

92 or unsubstituted quinolinyl, substituted or
unsubstituted benzooxazolyl, substituted 93 or

W@ a®eostsdg ut ed [ 1, 5] napht hyri di nyl, substitut eRCDDS2007/081841

unsubstituted pyrido[3,2 94 d]pyrimdinyl, substituted

or R#nsindspdridert®ohydkogehnNBabEdMY hitid, ay/dno ?d@@iyltsmbadu@ﬂ or

95 unsubstituted 1H Pyrrol of 2, 3- bgp

SubBRSUPgtEiEd BlKkyinuheiN e of wasubgituted Cycloalkyl, perfluoroalkyl,

pyr r tut ed

ol Fxge‘h c?fﬁﬁi‘.]sﬁ}éhggéd‘l?{éteroglg?lz E%ﬁspfut‘?%dt (gr n‘éﬁ‘&ﬁﬁﬁéd

uns hélsﬁobydbaikiylt fiubstiwfed, 3+ Lin];mbstltl,lﬂ&d’pﬂenyb smstnuted @dinsubstituted

unsubst i thia oIo 5,4- b] ridinyl

sub84R %efu»{l mw@ﬁga asib %d » Bghstiplicshy unsubstituted

S ub §/1‘r$lk)f §ﬁbstla§ec95r Mﬁﬁﬁ’s@ﬂté& Hﬁl@gzolyl substltuted or unsubstituted
azo | pyridazinyl, substitut

u nspmmlyl,l sndz*nmm@i Qlwmubsltlo{tdd fug] mhstﬂrmtedll aryinsubstituted thienyl,

subStltietpraotRBte! otk SR BIEE o dnsySugeq isoowazoly,
1, 3511’&i1ﬁ'té%¥“{ir%§ﬁbéhtuté’(ﬂtlﬁfatzbﬁyy ts@BktRlited BRunbBst RSl pytigidyl,

i m dazo[ 2, 1-b] thiazolyl, or substituted or

uns sibstitutad ascins kst pyrszinglB1bslityiad; atiupsubstitugedHyringniny1,

i E %@}I%ﬁwngﬁ%g%ﬁﬁmﬂyggﬂﬁs%& S QB Quted purinyl,

- ( Gt dQrNRsutsB Futed beb@fmidé£diA) $ubR3E(dQr BaSubstituted indolyl,
- (CH2) j.NR33C( O) OR30 - CH2))NR33C(O NR3' R32, 106
C‘.ﬁ@)ﬁiltug(d@rmd)stlIL“M?CILQ(IMNRBQ@@ECd gF unsubstituted
f
er el gﬁg@%ﬁﬁ(ﬁd Ph e%%%]é % ﬂJlaﬁ "é@g% g%ﬂgﬁglocr) i@ iuted
S ubBénzbuieedl}mrsubstﬁwtbd ot tmﬂubstltaieki)[l 5 |iapidy fidiagl, suﬂshydted or
am no, . substit nsuhst t m nomnQa
b O b e GO o dpHER Dl Uf%oqréﬂmﬁ%stlwte
SUDB(L ¥Ry rRfin nsm@%tefd%%ﬁsmﬁméd 1-9DEblof21 %Tp}@fdu@l

unsubstltuted ﬁﬁenoxy substituted or uhsubstitut

psutistifutad qr vasitstiiuted pydtaznlo[8, ublpwtidinyk, sutstituted or unsubstltuted
plpera subst or unsubpstit
D PPEr P b ot SRR frara - tpyridiny,

nor phetituped or uiiisstitited ®Behz6lo] SJm%;]‘;bﬁfdhﬂ}ll't SilsthMfetl Ok Mhsubstituted
substituted or 8 unsubstituted , substituted or

unsgmdlnylc& -eng, shbstitiyied osunsybstityed un@aquﬁridpmdazmyi,ed

SunettesiP AP RS i B s 00

10 umssibkihict Wiy fidaingl Bag@, Yibstitigdsdr dnlsﬁlfsﬁtuléd imidazo[2,1-
unsubstituted pyrazolyl, substituted, or
uns bl &8i4limastpzplyhisabsiippted gy u@ﬁb@ﬂﬂ‘?@t‘@kﬂiaé‘?[z 1-b]thiazolyl, or

U”Sé{Po%iu‘ié&h&%ns&sﬁwtéodlh{lé{Az )[,413 bﬁ%% d;?yl' ”d%@ t (@Hé) ORZ, .

stitut
0¥ E(i?lgze)arﬂ]mwb?u(cm)@(d(oa i, (cm)m %/Rfé ed or-(CHz)JC(IO)I:JIRMRZS -
| kyl, 14
gﬂi&ﬁﬁ% (ﬁQSgP?ﬁ%SU%é%%hﬂ?agkﬁggg:gglkzl substituted
% 215 2 7
or C@ﬁ%ﬁi @&6)@3{ éﬁ @«%@mw SCHW
(CMEthRCBANRZ“R%S or ((CHa Ef6®I®D§Bﬁ R 25,

(%; 1,&%&3@%},@%@6&@%6}% C&%y%&%yl subgtiguted or

( CHandubsitGleaBBA1, suﬁﬁﬂzt}:d of @s&h&ﬁ&t@g tycliedlkyl, perfluoroalkyl,
- (CH2) j NR26S( O) 2R2
substituted or unsubstltuted heteroalkyl, substituted or unsubstituted

heterocycloalkyl, substituted or unsubstituted phenyl, substituted or unsubstituted

naphthyl, substituted or unsubstituted biphenyl, substituted or unsubstituted
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19 R28 is independently hydrogen, hal ogen, nitro,
cyano, hydroxyl, substituted or 20 unsubstituted

W@lkwgh51888i1bst i t ut ed or unsubstituted cycl oal kyPCT/US2007/081841

perfluoroal kyl, 21 substituted or unsubstituted

het pyrasll K yhbstifusdBér dndtiggingéd inmidatastl] subkeriteddr unsubstituted
heterocycloalkyl, substituted or unsubstituted phenyl,
ﬁﬁ ﬁ&l'tytéwnyl,

subBYREUY e subshiunekumshstitused fupd, sibstiutegd or ugsuhstifut

8 L . %{E%ﬁ&?%l’t T gﬁg\%sgyg&?ﬁg%:z?lyg ggrgsitl:ugtg({ g‘nﬂ.mgpbstituted isooxazolyl,

unssubstitutadt @ dinsubsdazed tilazolylssbstituted dr wrsubsisutbd pytidiheld

25 razolyl, sybstituted or, unsubstituted furyl, . ...
sub Xﬁsvmf‘é%or&ns S AR, sEHipd or upg! (i vgmiginy
or YnRHREd Jr%@@osﬁm%%othﬁggﬁl, 'sﬁl%ttl_@tgecpf)rd unsubstituted purinyl,

unsubst i tuted | sooxazol yl, substituted or _
unssibstitutadt e dinslistitedd/benzisnibaol tlusubstitoted om supbsiitutedgodolyl,

pyridinyl, 28 sybstituted.or. upsubstituted razi nyl,
SRt s opSRBled heegny] SRRl b nsRF AR
SubghihbxHIRI, SlibsuRREPST UrstibeithtBe frabIbyRzRbitituted or unsubstituted
substituted or unsubstituted purinyl,” 30 substituted

or benzabszolylitsebstivetad oriuesabgityled [ obwphthyridigylo pubstituted or

unsubsiitut ed i.ndqglyl .31..substi tuted or .

o bt e 83 pmrr b OSSR b Shybstituted
unsubBhhfhibeilingd, sbstawdlor idsubsstubst 1 H-pieelofd,3-b]pyridinyl,
unsubstituted quinolinyl, substituted or unsubstituted

33 pbstividr ongybstigigssyreapldd. 3or Ipydinyls sybstifuicy or unsubstituted
byt PHERBL AR, o bUARE bR Qe BiITSIT IR,

35 fubsifuraipditunyutisdiutsd thiagolobt, i tbipyerlind, substithiet ot ubebstituted
1H ol o[ 2, 3-b] pyridinyl, 36 substit o

un s%&%ﬂ%‘%"’ 694%%%%@2%“‘6?@% Hﬁ‘ﬂ%oﬁ §%H§{rri14a§{né(b or
L e O A

s ubstsubsiitewd pyridamuSt-orieu swdtitutidecroinsfistitiidd ipyidaad{ 1 |

SR St cRio bl SR A bE hsuBohi B slidd¥o 2 3= AMGazolyl, or

| i glageiuledorhputstieadd llazofd)s SyRgididsit €d(OH,),CN, -(CH,),0R%, -

unsubstitute razol o[ 1,.5-a ri nyl, substitute
o KON KT (PRI GINE e, s b o i QNEY R, -

ti Brgjadl ks 1, 3, 4] t hi aci Lyl ,
o R R N R o 3 L e h 2 ouT v
r (Glﬁz)i;fé@dbo)mé_ﬁi - CHYNRIBGOINRC &P, -(CH,);S(0)mR™,
Hﬁ‘éé
déﬂis 1

i m dazol 4, 5- di n%l : 16% VWO 29408/ 051808
PCT/(C825%R) onACERENRZSORBB"Y are each

i ! Bt aydr P
substriar ed o SRS Renl7 AR RGP, AYOIESH0, ivcrony
Ee{ fubsoruesl dtwnsulﬁﬁdltetﬁalggagsdbsti?md&pgmfmjtstitweddwroagqn,or
al ogen, njtro, cya r v, _substitu .0
unsBEERpToalksl Whergn Ks Bootine i carcrachag ipgndently
cycharlityda witeh kb s Reoahkyl . 48 substituted or

unsubstituted heteroal kyl, substituted or

urlibsindependentiyohyieegenobalegenahityl ¢yano bRl G, substituted or

i g %%&@E&fﬁ@;@%&%ﬁ%&%@jc%l%ﬁﬁ?’gerﬂugr%alkyl,

- ( ChigstiftddArNR3utsaRited Rerbd FiV¥sBRAddQANR3IBBRIte P |
(CHZ) ] NR33C(O) R30, - (CH2)j NRB3C(OOR ~ 52
( CHgtEISc )l pdtRyl, subsitiuped) axugyuigrRrt etidinyl, substituted or

- ( Clﬁnlzs)uibswﬁlgl?égl'(p%nzyliss%bstituted or unsubstituted naphthyl, substituted or -
unsubstituted biphenyl, substituted or unsubstituted pyrrolyl, substituted or
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-(CH2)j--CNH -(CH2)f ON(Q -C6) al kyl -(CH2)j -
ON(d -C6) al kyl -O (C1-C6) al kyl 54
w0 @M;jso&:NC( O (G -06)al kyl -(CH2)j-CNC(O 2(C pCBYs20RY81841
-(CH2) j - <CNS(O) 2(Cl - C6) al kyl 55 1 14. The conpound
84 Of chaubbtithed iRl suBstiited of MtapaREed E&ﬁéz&lylj kEAgEifuted or
chloro, substituted or unsubstituted al

85 per pp%@pt@gtepéfpryl,_sp@gltutemp( msubgitgied yhicn, substltuted or

86 N @ﬁ%ab%%'d%%&ﬁ %tl%rtﬁn%@ﬂ&%%ﬁ}éox Byl Syf¥§iuted or

87 ( RZQﬁlsMbstﬂlufddshlaMlyl sibstintdRa R sGrutéd AR )dinyl, s_ub@nuted or
88 E % g%l%bg'\mu%dmyrawér%fvﬂlt ‘)éé Srz ﬁma’?@%ﬂm@?{ @8{1152&2133'/\{ §'>'1b5t7itu?erd or

89 ' ndﬁﬂﬁfﬂ%ﬁf&d%eﬁi&ﬂaﬁlw ?L?osmutté?i orintutisd &edﬁﬁlnﬁ@gbsﬁwted or

wherein w is independently an integer ro
90 whepesubstitwed bedziRR@azolyl,i subititmyd bounmsubstytet imdodtly substiueed or

91 wt ﬁﬁu@&ﬁ@%ﬁ%ﬁ@% wﬁﬁdegwtﬁ@o@qéﬁ sbstituted

92 C6) 8t Mubstnﬁ%%'\?’l SRt d(dPub SbsERIAl deYikooxazolyl, substituted

- (CH2) j NH2 &Gé} H(Cl 13 C6)al kyl,
93 (Cprl]lSNt).‘(t(_t]lte ) nap]nt erdmylcﬂg))s}lm@ag)qnﬁmsubstltuted pyrido[3,2-
94 1 4%%&%% g@s (E\]/_lpnéé?s i %/)(f E‘lz naph yrlL&S 1% Os7u/b9t§t:1|i§eﬁ
95 - ( Ch@dh&iﬂ@(e@l@ﬁéy@bﬁi ¥ pyridib§1, substituted or unsubst1tuted
(CH2)J NHS@( c1 ( )) NHSQO2( C1- C6) al kyl ,
96 g@l@jilg]pyrldgpgl (sd;@lﬂltg@gmubst{t@eépy Kip-6]pyridinyl,
97 ( Cl @?l%&%rﬂns&%@w&%;}%m{ é%gi%ljlteﬁ(()%u? &gstltuted
98 pheﬂmizoldﬂS A-Fpytidiay 1OsubstutédOrQneu b8 1At pyr iy -2 -ortldNsubstituted
99 ) E)r< ur?shll()jstltuted 1r%19dazo[1 2-b]pyridazinyl, substituted or unsubstituted
100 pyrazolo[1,5-a]pyrimidinyl, substituted or unsubstituted pyridazinyl-3-one,
101 substituted or unsubstituted imidazo[2,1-5][1,3,4]thiaciazolyl, substituted or
102 unsubstituted imidazo[2,1-b]thiazolyl, or substituted or unsubstituted imidazo[4,5-
103 blpyridinyl, -(CH,),CN, -(CH2);0R*, -(CH,);C(O)R", -
104 (CH);C(O)OR?, ((CH,)NR*'R*, -(CH,);C(O)NR*R*?, -(CH,);0C(O)NR’'R?,
105 -(CH2);NR¥C(O)R*, -(CH);NR*C(O)OR?, -(CH,)NR¥C(O)NR*'R?,
106 -(CH2);8(0)mR*, -(CH);S(0);NR*'R**, or -(CH,);NR**S(0),R**.
107
1 13.  The compound of claim 12, wherein:
2 Q is independently hydrogen, halogen, substituted or unsubstituted alkyl,
3 perfluoroalkyl, amino, substituted or unsubstituted aminomonoalkyl, substituted or
4 unsubstituted aminodialkyl, substituted or unsubstituted phenyl, substituted or
5 unsubstituted phenoxy, substituted or unsubstituted piperidinyl, substituted or
6 unsubstituted piperazinyl, substituted or unsubstituted pyrrolidinyl, substituted or
7 unsubstituted morpholinyl, substituted or unsubstituted pyrrolyl, substituted or
8 unsubstituted furyl, substituted or unsubstituted thienyl, substituted or
9 unsubstituted oxazolyl, substituted or unsubstituted thiazolyl, substituted or
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11
12
13
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28
29
30
31
32
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20 R28 is independently hydrogen, hal ogen, cyano,
hydr oxyl, (Cl-C6)alkyl, or 21 trifluoronethyl; x

WO RBBPHSK : J/ (R35)x ¢/ N(R35)X r/1 (R35) - = (PCT/USINN/081841

/| - o0 22 ~N~ (R35)x CO ~ (R35)x ~N (R35)x (R35)x O
> l\h@ubstﬁue%ﬁ uQi(QZ@KIK, ml&témrﬁuﬁsﬁ%ﬁé&pﬁ%w sid3aRked or

N N or wherein x is

i ndem@hstémedyvyadmvhtoegéqstlﬁqumrmns@satut%%mdlaﬂd R28"

2?sa ﬁlg?pengeﬁ)tgfnl%%%??&)e}{log%f drg gmgfﬁdg)%lggggyg’rﬁ»gx dsrugg%ufed or

I nd@ma@tﬁﬁﬁeﬂmldw dubgRited bahagBaituld tydoalkylap& fluoroalkyl,
hydroxgl (Cl-Co)al kyl, 29 cyclo(C3-C10)al kyl,

per $ubs uggl}kﬁpmd he.te(rgﬂhyl gystituted or unsubs ituted

(BB eah e, ot il Flte (lagosr”
06>C§|gw NRMR i:rmmﬂ»cmmm | KL EOCKODYRE, O) N,

( d@;li)g]%@ﬁ) d@)l'gﬁ}@i (32/( Owﬁwézew)NRmst )

- ( g@b@ NC( 8:1L Cg)S aﬁi;%ﬁ%}g@) ;NR¥R%, or -(CH);NR®S(0),R;

(ld-li$ lnﬁbﬁi@)f(tmhm@nkbdlogen;%mtro cyano, hydroxyl, substituted or

%g &%168(:@3’ 2 Fgéltl?lte 8 subs(t:%t%li l&'/clbalk}gl pexhhoroalkyl,

( C"B)Hs%(éa]dr%u@h{‘iﬂéd) l@ﬁ&%ﬁk Stgeﬁﬁlﬁllté@dr,unsubstltuted
- (CH2)j NHC( O 36 (CH2) | NHC( O g H( C1- C6) al kyl
(dagyl]o;w{l_)@ y\ll( s(t(bitlm&)dgrwgas bgtitutedzphenyl, substituted or unsubstituted

E%é,hm b LAY D A FER) Ll itaned &AM A

A QAbskifutdd s0mlitkyikuted indidszoD, ABRBUERIEABsubstituted

PCT U82007/ 081841 39 (CH2)j S(O 2NH2,
@gyngpbsituted furyl, substituted or unsubstituted thienyl,

%}@shﬁ&@%’ﬂ% fu@%ﬂ:@{ﬂ&? substifuted or unsubstituted isooxazolyl,

( ChibsiitN(dd@r-uasytatituydd thiazp R (, Chbdtit)tad kiytinsubistitateCpididiax

%%s .CN(C1- %)l}frlmd I@rf@iyl C%)béqltlklfﬂd og pinsubstituted pyrimidinyl,

( Cé’l!ﬁ)sh cg)u@ sgﬁ))téﬁ Moth(a%) Jsubslﬂgt@ gﬂ ﬁsu@)t@ﬂe& }S{Jrlnyl
CH2) ] -CNS(O) 2(Cl - o) al k . The conpound

of sﬂlmtlmtelﬂqr unkrsaiuted lﬂan@mlgazqhyiep@n@@tﬂdl oy us&tigtltucemit igdolyl,

A b R T A e
quinoxalinyl, substituted or unsubstituted quinolinyl, substituted or unsubstituted
benzooxazolyl, substituted or unsubstituted [1,5]naphthyridinyl, substituted or
unsubstituted pyrido[3,2-d]pyrimidinyl, substituted or unsubstituted
[1,7]naphthyridinyl, substituted or unsubstituted 1H-pyrrolo[2,3-b]pyridinyl,
substituted or unsubstituted pyrazolo[4,3-b]pyridinyl, substituted or unsubstituted
pyrrolo[2,3-b]pyridinyl, substituted or unsubstituted thieno[2,3-b]pyridinyl,
substituted or unsubstituted thiazolo[5,4-b]pyridinyl, substituted or unsubstituted
pyridinyl-2-one, substituted or unsubstituted imidazo[1,2-b]pyridazinyl,
substituted or unsubstituted pyrazolo[1,5-a]pyrimidinyl, substituted or .
unsubstituted pyridazinyl-3-one, substituted or unsubstituted imidazo[2,1-
b][1,3,4]thiaciazolyl, substituted or unsubstituted imidazo[2,1-b]thiazolyl, or
substituted or unsubstituted imidazo[4,5-b]pyridinyl;
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10
11
12
13

4 Rz8 is independently N Nor N5 R28 and R28" are
each independently hydrogen, hal ogen, hydroxyl,

w@ alososiged kyl , or 6 trifluoronmethyl; and 7 R3BCT/ES2007/081841
independently hydr ogen, hal ogen, cyano, hydroxyl (C I

- QR ar@edch
N C31 CGgRaI karI e |_1if1d @ﬁd&ﬂ'ﬁckllh%lim EC:II% % (Cl CG}(M- Elszll?stltuted
(CPIZ‘)“}SKWW@ @ﬂ‘—y yapnﬂyproaml and

( )1!; r@%‘%@f&ﬁ(ﬁ% ﬁ{/]f)é)eﬁmtrf, i%afno,rlil,ydrox suB%t(i]tutoefi or

C| aumubstltb&\zllangll fsﬁbiﬂlhtad Wi unsibiRRBted Qycibhlkil perﬂubrolhllkyl
(V), . 3 wherein: Qis nethyl, ethyl, cyclop
. sophshtpted Qrm@%tﬂwd hetgtoatksl, sybsttutesborRmsulvt 94@%5 R35

P Lyt e L@%?/fgglgc%)%%@ %E?)J%@%%{m

i s rEFRYNR® RChHCHOMCORSRUBY, -(CdE,),0E80MR] 'R, 7

TG L S L SIS e et

for i1, svos, R3RL Q ~N. N/ HA. SN0, MRP IR 3 (ASeR TS (5521234
R22 Rzg KZE"RZZ R22 NN%%\%NWNN, ( ?I’ (
o, —(,CH9[—<> (CHZ)J<>N(C, -Cgralkyl —(CHy)<X N(C)- C6)alkyl -0-(C- C6)alkyl

—(ct < ONCOXC -Conalkyl ~(CH) < NCOR(C-Coatkyl | —(CHz)< NSOR(C)-Copalky!

14.  The compound of claim 13, wherein:
Q is independently hydrogen, chloro, substituted or unsubstituted alkyl,
perfluoroalkyl, -NH,, -NH(C,;-Cg)alkyl or -N[(C;-Cg)alkyl],,

Y
SOVL LS
(R (;L;‘ T o—§ SN R @ g

, R22
R22
|
N (R%),, (R%2),,
- R22 N LM
(RP)—1 S+ N C %
) (R22)_'_ «/N\
N w N .
h22 \/N?’f L22 éf(
N 2
R¥NwT % 0 RPN . R

or

@l ot -

N , wherein each alkyl is optionally independently substituted with
1 to 3 R, and wherein w is independently an integer from 0 to 3; or wherein two
R* optionally form a cyclic structure with -O(CH,CH)O-;

R* is independently -H, -F, Cl, Br, I, -(C;-Ce)alkyl -(CH,);CN, -(CH2);0(C;-
Coyalkyl, -(CHy);OH, ~(CHz),C(O)(C-Co)alkyl, (CH)NHy, ~(CHz)NH(Ci-

Ce)alkyl, -(CH2)N((C1-Ce)alkyl)z, -(CH,);C(O)NHo, -(CHz), C(O)NH(C;-
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15
16

17

18

19
20
21

22

23

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

4 is Q5 R22 is nmethyl, ethyl, cyclopropyl, or

CF3CH2-; and N~ jNNN, MN 6 RIOis Bt ' FJ_1 N M
WOR00BNS1808 F3C / N~ 7 CF3 \. F F3C/ N F3C Ne@GEUS20D081841

\'1 \''/ FN8 CF3 , F, 3,0 FN_ 9 F 10 168 WO

200823808 PCT/ U@@Mﬁl&ﬂkﬂ% 8. CHIPNHOMORCAE Ry, -

claim1, having fornula:

s~~(@Hz)Nisoz(§1 ey N(QHF)stﬂz@l Co)ablayl} -(FBl)i$2.CHls» s

N NCRDR AR CRpEoNI & '\@ﬁ%ﬂﬁﬁ% Nﬁlb'ﬁﬂ@ ﬁ&lw)&l

N N H3C N H3C H3C )J\ 2
%
(CH,);SO,NH(C,.Co)alkyl(OH), phenyl, ﬂ ﬁ _Q G
O

) AN Qe )J\< > Y e
; Nu, NH"z, ‘9{ N—qs% D’Or

b

Q.0
-777\8/ m
\___/ ;
R* is independently hydrogen, halogen, cyano, hydroxyl, (C;-Ce)alkyl, or
trifluoromethyl;
(Ras)x (Ras)x N (Ras)x (Ras)x
N
+O) G 59 G
N. (Ras)x (Ras)x N_ (Ras)x (Ras)x
40 —g—O//N _5—0/7 _g_@//“
o | —o | s s
(Ras)x (Ras)x (Ras)x (Ras)x (Rss)x
1 ) |
7 , kN/ , \N//N , \N/ or KN/

wherein x is independently an integer from 0 to 6;

R* and R?" are each independently hydrogen, halogen, hydroxyl, alkyl, or
perfluoroalkyl; and

R is independently hydrogen, halogen, nitro, cyano, hydro.xyl, (Cy-Cg)alkyl,
cyclo(Cs-Cio)alkyl, perfluoro(C;-Ce)alkyl, -(CH)iCN, -(CH,);O(C;-Cs)alkyl,
-(CH2);C(0)(Cy-Ce)alkyl, -(CHz);C(O)O(Ci-Co)alkyl, -(CHz)NH,, -(CH2)NH(C-
Ce)alkyl), -(CH,);N((C;-Co)alkyl),, -(CH,);C(O)NH,, -(CHz);C(O)NH(C-
Ce)alkyl), -(CH;),C(OIN((C1-Ce)alkyl)z, -(CH2);OC(O)NHz, (CH,);0C(O)NH(C1-
Ce)alkyl), -(CHy)0C(O)N((Ci-Ce)alkyl),, -(CH2)NHC(O)(C1-Ce)alkyl, -
(CHR)N((C;-Ce)-alkyl)C(O)(Cy-Cg)alkyl, -(CH,)NHC(O)O(C;-Ce)alkyl, -
(CH2);N((C,-Ce)-alkyl)C(O)O(C,-Ce)alkyl, -(CH2);NHC(O)NHy, -
(CH2)NHC(O)NH(C,-Cg)alkyl), -(CHz)NHC(O)N((C,-Ce)alkyl),, -
(CH)N((Ci-Ce)alky)C(O)NH(C,-Ce)alkyl),  -(CH2)N((Ci-
Ce)alky) C(O)N((Ci-Co)alkyl)s, -(CH2);S(O)m(C1-Co)alkyl, -
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39
40

41

42
43

N N B

HN N/ NN / FN~\ s\ NNN

3 FHIC HHIQ )~tNH3IC N S Ns\
WO 20805MR0N \ ~~ \ ~\N' \\N ~N F H3C O H3C, PCHBS£3007/081841

/iH3CN1\$\\ HFI ~~-NNHFFI NN\ H i N

N'H (©F C;\SI(%I%, 3OH2618®32}$HtC/ cz)aflkyl), %EH%%O»N«@ C6)\11ky1)2,

N / (NTH»z)JNHS/(Ob(Cn Cs)@llwl -@@zb@ﬁ%@é%@i@@z(ﬁ Cs)alkyl

PCT/ Us20 081841 NHIC N3\ -Co/ \ s \ /

v NCEy Nﬁ’ |(CV2)J‘|€_}|{(Q] qQalkW- (CHp); < N(Cy- Co)alkyl-0-(C) Ca)alkyl

— )< NCOXC-Copalkyl ~(CHy< NC(OR(Cr-Coaliyl or ~(CH2)J-CNS(0>2(C1-Cs)a1ky1_

-\ j _N NNN N®

\ _
s\ / \ NNS/ \ ~\N

15.  The compound of claim 14, wherein:
Q is independently substituted or unsubstituted (C;-Ce)alkyl, -NHz, -NH(C;-Cg)alkyl
or -N[(C,-Ce)alkyl]z;

Ras)x (Ras)x N (Ras)x
) B
+q

R is independently ) ;
R* and R?*" are each independently hydrogen, halogen, hydroxyl, (C;-Ce)alkyl, or
trifluoromethyl; and

3 is independently hydrogen, halogen, cyano, hydroxyl, (C;-Ce)alkyl,

trifluoromethyl ~(CH2)J'<>NH _(CH2)1<>N(CI'C6)alkyl
~(CH2)j<>N(c1-cﬁ)alkyl-o-(cl-cﬁ)alkyl —(CHZ)J-<>NC(O)(C1-.C6)alkyl

~(cHy); < NO(OK(C1-Coaliyl or —(CH2>,-<;NS(0>2(01-cs>a1kyl.

16.  The compound of claim 1, having formula V:

N
N V),
wherein:

Q is methyl, ethyl, cyclopropyl, isopropyl, -NHCH;, or -CH,CF3;

R ,R35 R3 R3S R385 R
N’N ///N N-N N—N N=
“\2 N N r\/f\% [N o/ Y
RBjs w~ | w o  w  » or &Y and
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NN ANV " NHW NHIGMNM NCH3 CH3 H3N S H3

[I3N~"-N S\ N\S\ ~1-N \S M\ NH3C'" 1 N
WOBEO8/088GH3 H3R\ / \ H3C N H3CNN I NN S\ |

/ /I\Ia‘~\N~NNH2-'N\\N/NHH2NH3\-

N~'"s\/ NS ~~N HN HC -, \\ NI
%:I!,SlNHNSNSSI\I- N~ % ' N
N IScﬁqsthyt:ﬁ%iytgcwlmprosyls,OF@&afﬁﬁz \\ H3CY-\ ~ N, N
NMNGAVNA Br NI N Q A~ HH3C /ANH N

N S/ 5o, N vN'éthI \§ H3C NﬁtNé
COON ~N\ H3C, CH3 NN N s s . ,

-§~<>Nc0Me
or .
17.  The compound of claim 1, having formula VI:

_R"

Q ~ /5
AN NTN

N

XN

(VD),
wherein:
IRZZ RZZ ,R22 IR22 ,R22 R22
N-N N, N N-N. NN N=
Q [/(N ,{1//\% lil/ Y/ %N (/) Y
Q iS ~ s ~ ’ o ’ o ] e » Or Y >

R** is methyl, ethyl, cyclopropyl, or CF3CH,-; and

N N
N I T Me N | b
10 4o g/@, Et | V—;@i)’ F ’
| AN Me | N
Et N F4C N
| ~ L%{@%) | N gzj;\/i)
QCE) QC@ I

CF3, or
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HNHHICGN~N\VNHC\IN-\NS HCN ~\N'" NN S /CH3
IN/NNMCH3 N HICNI 2 H 170 WO 2008/ 051808
WEQBSBO7/ 081841 H3\ NF. NI S\ / \ DN\ PCI/US200%/081841

~\ SH3C,,N ON \-- \ HBC OCH N/ NN CH3 ~ H3C NH
N 18N S FThd co\npc/un@of\lclgﬁnll\pl }Hv\ing Mnﬁ@l@ N H3C N__(N CH3

N-N CH3 s S\ / \ ~ NNN
H3C j NP F\\\/ NN-CHS\ : N

\Hscﬁi 1N/i /\|
NN~NH\ \ o~/ T<]L\| o~/ \r

CH; S
/ N7 N
NN A \N/ /
o =N
N, N
s b N s N\
N S
= - g
F/@\[ \N/< H;C—N, = )\N /é e Np/‘\O:QN
/ ™ 7

N, H3C N, H3C N,
HiC<, \ A\
sy s N\ N AN N s N
! A — 4
)\N N

Sy N
S~
E HyC
HiQ N y
/N \ /z ) H}C\ K H3C\ N\
N, S / S
N\ )‘l\ S N/ \ N, \ )
J&q AT e
S \N/ o \N/
o R HiC
HiCw, S/@ HaCx, . AN H;c\H /Q—)
H
F - \N/QN F Ay \, = F )
NN NG SN

Sy S e,
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V\WANY _NNNN~NO\V N NN
\ ~~"JS/ N N- H3CN NN- N
WS2008051808E5 N ~" NN\ N~/ \ N
N\ NNN/ N\V~NH NN N

N NNZ ONS/ NS
NI NN ~NNCH3 NN NN

/ \ N N\ ° N PCMNUB007/081841
H 2 3 171 WO 2008/ 051808

31841 nEk 19. A met mogul ating th N

"Sactivity of Mot ei fki nase s /i shng ' [
¢ He A se W ofpoun fd
Af C""&I m 19,

pr ot ~Ki nase is Ron recy ptdr tyrosfne
receptor tyrosine kinase, ALK receptor tyrosi ne

Hcki nase, '@ eptoig 3 tyrosin 1@tseﬂac Tyr o3/ Sky N
feceptor £yrosi ng Ki e, AXLs Br tﬁ ‘@e{:e 3

4 TRKO'r ecé /Fybr/eﬁs,l ne anas ptor N
tyrasi %ﬁ in , CSF1R/ MB 5m eceptor tyrosi lﬁ“ase,H
BRAF Ki nase, or Rafl kinaSe. " 6 1 21. The netfod "of Ay

clai m 20, wherein the protein kifiase is Met receptof
C\tyrosl ne Kijpase,3 1 22. A methqd fuar treati
Jeancer isU jan patient in ne

8 Jsret hod cogpri ¢ /Ql steri-ag to

t hekapeytical Iy effecti am)un;tzwof a co Hﬁﬁ
formula | of claiml. \

Hj N, H, N
;” L { () s N ) ] SN
N N = N, g

A \/N HN, H;C )“\N/< === N /N\N/QN
NSy 7/0>< \N P
o \ \N/
N G N
S/C@ N/i\ [
)\N/QN = / \N
Y N
CH,
N, N =
s [y / N SN\ [
S s
HyC N /< = B RGeS
T 0 oseosA w o D
Y N /N LN\j
N coon NS
HiG / NH
HiC N/N \ P 7N
\()\ b NN \N/QN g /<
COOH \ HC/N\/

—
/N
SN
H
/
NN CH;

S

/N
N
N
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4 1 23. The nethod of claim 22, wherein the cancer is
breast cancer, |lung cancer, 2 nel anonm, col orectal

W@ 20080518091 adder cancer, ovarian cancer, prostBECBEUS2007/081841
cancer, renal 3 cancer, squanous cell cancer,

r, leionyosarco

H;C\gl I obl as ancreatic cane
| ti p /@;}a papi |l ary r g | carcin
canc l'iver cances necl
or Neykem M el ok ch,raa@}\wyel Oi d/_ Ny,
6 acut el ynphobl®dst |mhmc | ynphobl astTc, b
Hodgki ns, and ot her Yias and 7 hemat ol ogi cal

cancer s) . 24 A phar maceut | %ﬁl conmposi tion
of cI aim 2 1 N

onpr|3| ng u ound of fornu a

har ce t| accept abl e fexci
dN d pr eparl g ou f fof‘ aN1/<
cl a| vt he net hod comprNsi ng[ the ste Q I N

SHN- S (OgRIO ~N N ™RIONL QNNR 1\ XN RL X 3
(V1) (VIII) (1) 172 WD 2008/ 054808 PCT/ US2007/ 081841
4 a) reacting a conpound of formJIaCP}/II wth a
compound of formula VIII, 5 wherein Lis d, Br, I,

mgOSQRCF3 or @-‘ 6 b) opt| al y oxi di zing the N
J npound SO 0 ._[The met hod of /
|nth reac ceurs n t he Hgt of ay
2's " base, rreta talyst, Sand™a | i /8 1 SYNC
27. e method of cl ai m 26, wherein the so e is 1)
N, N-di met hyl formani de, the 2 base is
N, N-di i sepropyl et hyl am ne, catalyst is N
tri s( ' /BN
CH;
haI|d or het eroaryl hali and wherein the reaction
occ the presence o sol vent and a-bhage.)
QA T o
w/ VO S Ane
N N, S8 J N S N
N jn Ci \Q/z/«N 0 f’:< /N‘N'( /_\
[\ N — \/E/N 0 s N
/\C\N\(O% NN N =
o} N N\/
S N N s N
A N == Jome Ty TN = A N
N — \/C/N K)QN \N_N~CH3 N —
\N_N \N.NY\N\(

N, S N N
Resint R ias
\N, _ \ N \ N [—

X N
| AE e \ ‘N}>
A
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4 1 29. The nethod of claim 28, wherein the sol vent
i s nmethanol, ethanol, n- 2 propanol, sec-propanol or

wo s@pomseol , and the base is sodi um hydr oxi deP@F/USB07/081841
pot assi um hydr oxi de. 4 173 '

19. A method of modulating the activity of a protein kinase comprising

contacting the protein kinase with a compound of formula I of claim 1.

20.  The method of claim 19, wherein the protein kinase is Ron receptor tyrosine
kinase, Met receptor tyrosine kinase, ALK receptor tyrosine kinase, MER receptor
tyrosine kinase, Tyro3/Sky receptor tyrosine kinase, AXL receptor tyrosine kinase,
TRKC receptor tyrosine kinase, ROS receptor tyrosine kinase, CSF1R/FMS

receptor tyrosine kinase, BRAF kinase, or Rafl kinase.

21. The method of claim 20, wherein the protein kinase is Met receptor tyrosine
kinase.
22. A method for treating cancer in a human patient in need of such treatment,

the method comprising administering to the patient a therapeutically effective

amount of a compound of formula I of claim 1.

23. The method of claim 22, wherein the cancer is breast cancer, lung cancer,
melanoma, colorectal cancer, bladder cancer, ovarian cancer, prostate cancer, renal
cancer, squamous cell cancer, glioblastoma, pancreatic cancer, leiomyosarcoma,
multiple myeloma, papillary renal cell carcinoma, gastric cancer, liver cancer,
head and neck cancer, melanoma, or leukemia (e.g. myeloid, chronic myeloid,
acute lymphoblastic, chronic lymphoblastic, Hodgkins, and other leukemias and

hematological cancers).

24. A pharmaceutical composition comprising a compound of formula I of claim

1 in a pharmaceutically acceptable excipient.

25. A method for preparing the compound of formula I of claim 1, the method

comprising the steps of:
SH

N.
I/ N/\<N 10 » QN
~ /lQN, + RYO-L I NN

(VI (Vi 1
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WO 2008/051808 PCT/US2007/081841

a) reacting a compound of formula VII with a compound of formula VIII,
wherein L is Cl, Br, I, OSO,CF; or H; and

b) optionally oxidizing the compound of formula I.

26.  The method of claim 25, wherein the reaction occurs in the presence of a

solvent, base, metal catalyst, and a ligand.

27. The method of claim 26, wherein the solvent is N,N-dimethylformamide, the
base is N,N-diisopropylethylamine, the metal catalyst is tris(dibenzylideneacetone)
di-palladium (0), and the ligand is 4,5-bis(diphenylphosphino)-9,9-

dimethylxanthene.

28. The method of claim 26, wherein the compound of formula VI is an aryl
halide or heteroaryl halide, and wherein the reaction occurs in the presence of a

solvent and a base.
29, The method of claim 28, wherein the solvent is methanol, ethanol, n-

propanol, sec-propanol or isopropanol, and the base is sodium hydroxide or

potassium hydroxide.
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