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WO 200S/064157PCT/US2007/085100 IMIDAZOTRIAZINES AND |
IDAZOPYRIMIDINES AS KIN ASE INHIBITORS 5 FIELD OF THE
V£I][(\)l\zll%il}l(')l'lCl)N7 The present invention is directed to
Imi fi 2!5111,2,41triazines and hnidazo[1,2- a]pyrlm|d|nggrr(élltLﬁfOOWO%100
pharmaceutlcal compositions thereof, which are inhibitors of kinases such
as c- 10 Met and are useful in the treatment of cancer and other diseases
related to the dysrcgulation of kinase pathways. BACKGROUND OF THT
NV AONRPIR é}m %ﬁ%@?ﬁﬁ&%‘iﬁg %@%ﬁﬁﬁ%ﬁ‘@ﬁ?ﬂ% S
diverse, |mportant ologic processes Iincluding cell growth, surviva
and differentiation, organ formation anti moiphogenesis,
neovascularization, tissue repair and regeneration, among others. Protein
kinases exert their physiological functions through catalyzing the
horylation of proteins (or substrates) and thereby modulating the

FIE BIQH%T%E\/{RWW@EF{% substrates in various biological contexts. In

additiorptes¢hie fuvvatiomsiin dicxwal tissuesiangans,]manyrproiein ddunagesiazo[1,2-
pyﬁlaﬁlpééyamq{) ﬁ&%@;{ﬁué%ﬁ%%&@@a%gpfv&wm@e%m?sapﬁl A0Gch o c-

cancer set of protein kinases (also referred to as oncogenic protein
Met gifaseeye it Ahajes h?&&?ﬂ&%tﬁ%%&@él irRSEISRASt S i rswironAgkinase

pathfgsther contribute to tumor maintenance and progression (Blume-Jensen P
et al, Nature 2001, 411(6835):355-365). Thus far, cmeogcnie protein

B A(ﬁ'&ﬁgf} 83;5‘?%0{1 Iargest and most attractive groups of protein
arge

orcancerin rve |on and drug development. 25Protein kinases
cafsivatogoniZEH asare ceprowtyperamuiarchatesepity tipeseReweptart biological

ploc&msmu&iﬁgieﬁ g THS)shAave R @XITRs el D QAN e ARSI MRMBEAI gonesis,
and an mtracellular portlon while non- re%(leegtor t%rosn]e kinases

neovascu arl ? Ssue f uli) IQDIdKr rY%en rétnm dmo tein 111ase exert their
aré entirely’intracelltiar. € d'signalran ion 1S typically

physjg ﬁafébfw@méﬁ@eneha@mﬁwr@&:ﬂ@mmﬁwh@zséaémﬁé gmmh (faéttbﬂ(ﬁ@é)r@)@ thereby

modtwiﬁgamefedlmmedcbylﬁe@eptﬁé clirsekizationarstimulatien0LtAIRlrASiadition to the

funch 58 ?nqi&ln 15% s a(%ltl%lt d grcl:aesgtoﬂ?s%tr? pn%Phso Sglgprgéaigpes in a host of
Binding sites are thereb crea Yor intraceliul I sig nal transduction

humfﬁdﬁléﬁﬁféérﬁmlr@aawhé fBPﬁ%h%%ﬁl&dﬁwa@éswm{ea Gplecthumegenic protein
kinagyjoplasniyersighalingemeleeulestifatdaciitaie hevappiopfiate-cetitidnte to tumor

manﬁme@%ﬁdsyx%bx@s%@'kﬁm%%sgﬁffﬁr&n; a&t&%@%@!@@bﬁ@@? t§5§@95) Thus far,

changes in the.extracellular microenvironment At présent, at least

O“CQHﬁ’i‘é‘t@@ﬁ’ﬁb‘)’%ﬁ?ﬁﬁ%’t@???W%Tff%ﬁ%%@%ﬁe“ﬂébﬁ%ﬁﬁﬁﬁé‘amm@ﬁﬂé fgEgets for
cancguipfermeiyipdesignatéevtiheiiaR subfamily, includes EGFR, HER2, HER3

ang HER A a0d &W%%d%gd%%&‘%@&ﬁﬁ}t Ul growth.fagter (k. Qe Slepror tyrosine

TOP-a, amphiregulin FOP, betacellu lin and heregulia A secon

kinaggg (RITS) ﬁWfﬂ&é@F@ﬂ&%& H?f&%s%ﬁﬁ“éﬁﬁ‘?%ﬁff RRHEEE fRpecpiufpjeportion,
whiliGErIR @ thesW@i2868 6 4157 QHAISRE0.7I085 1(30idRIRighahrthsduction is

typlcfﬁﬁ;'!l}{u&ﬂﬁ b? Dl mubf ﬁm{%ﬂm%%ssyaﬁfﬁ D@%‘t@'ﬁ&@r@qg&mt@pwally followed
by rrectﬁ) rs, CSFIR, c k| and ELK-I]. Another subfamll of RTKs, referred to

RETFAI SNSRI THEAN BT HBaptorec
tran%mhveﬂ%m@nﬁ@g[smwgebmrﬁ@tm firanikineldad s{Eiak u4)anditihenolecules

and ﬁ'(ﬁ@ {w%gymré@oki@ﬁ%@ﬁlp@&%lgvi{ﬁvﬂospéﬂﬁfﬁ%@fmuﬁsqnﬁﬁc RIKBRANSlecules that
facily ate chg gpsﬂg)%%%?e cal?tﬁar response such as cell division, differentiation, metabolic effects, and
changes in the extracellular microenvironment

At present, at least nineteen (19) distinct RTK subfamilies have been identified. One RTK
subfamily, designated the HER subfamily, includes EGFR, HER2, HER3 and HER4, and bind such
ligands as epithelial growth factor (EGF), TGF-q, amphiregulili, HB-EGF, betacellulin and heregulin.
A second family of RTKs, designated the insulin subfamily, includes the INS-R, the IGF-1R and the
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5 FOF receptor family (FGFR1, F GFR2, FOFR3 and FGFR4) and the Met
subfamily (c-Met, Ron and Sea). For a detailed discussion of protein
' éﬁﬁ ee for example, Blume-Jensen, P. et al., Nature. Zpr% 2007/085100

411(6 354%155 365, and Manning, G. et al., Science. 2002, 298 % 0)1912-

1934. The non-recepto r typo of tyrosine kinases is also composed of
R-Rpdyrifibe dughaniiés” inghiy, SrdudsihabP FarPiharddriegechies CSFIR, o-
kit atideSeksUbfamitigsscafring fuftREK suletlivided imtaht OFDXUkiplemiiemibessyilats the
Kmam\@ehemlfm%@ﬁ% IRk d;te: %&9&@1&%@&!1@ §rﬁ1£afa%ahvh$9{ Bﬁ%@@'@ﬁm 4)

is the largest and includes Src, Fyn Fgr amon% others.

and the i iR RSibIns? hdld k%%%&@e’swfga i 8 R e pese @?ﬁb@ﬁ&d as the
FGF protein fimils6ECRROGEMER 2L FIFRE(8)02BR 3L and thANysifscamitn(srvierfof and

Sea) YFOSINEKINASBS LBQIR 5@9@;%9{1@%@@@53@59@9 P esagResaled With a1, Nature.
C an ane rosli | ITors In
oo SRR RIS, Ganesan T2, TMBIR KR eIl

sudyestahzcenteretxpress mwwedy@ﬁ@gulml@hmfcm@@né Knases qurayuaisailies,
mclubﬁcotswogmomﬁ \@Jwealﬁwdgxamplgﬁ manberseiithe bR fam@h@fmﬂé& into
o e e GRS o o
lalge@re@fbw@deslﬁiwé)mﬂghg%ﬁﬁ@%ﬁ%a Sﬂ?%éﬁtﬁrﬁé@%%ﬂ%@on of these kinases,
see mys@mm&aw@m@eﬁmlwm@mm@g&tﬁ shortegisease free

SUI’leaI 11¥:an num SPIE %? Ol?‘l’%’eh I(Elb {5 10089 gaa%tdfgorntrugg 0T) are asso late% with

angliogeneslis, IS aSSsOocCl tlh ower SUI’\? al rate |nei III) ancer.
cancqgifigsdadiBrusanh Fﬁ%?@éXﬁcéﬁréfgt%mﬁ%&}mapwaag% Bakcelin: Biochem.
2004BCRYAD-expretision isidits isapestant precioias bt espansa nichsdnitsine kinases
may 'Ilé/@"&ggﬁf?r‘d%d%ﬁ‘ée&ﬁ@eaﬁ& HEMOSING KINASE IR LI HGHO P TRARQ have been

IS31n03|s inall stages of colorectal cancer. c-Met, a proto- oneo%ﬁ;\e is a
assoigtenKER BI% Hi%%ﬂ?é‘ééﬁ BreftisPlr vt RS ARSt e Pl BB e 8 g Fio Mtattion of e-Kit
tyroskindsesanikiefsinclud evihetcRangdndvSed iBchnigiaring. efoala) MatoRein acute

myel }rogseu:@('&llng qg?’.% %&é%@ p?aﬁetg: Elﬂ)%&néﬁ&se] ﬁQe eshﬁjrva@a@}@@ﬁ%e&pressmn
2005, 225(1)1-26). The only high affinity Ilaand for c-Met is the hepatocyte

whicg RS\AHW&%%FOCHW %]%8%%5\}%1%1%5%%&?{ PR 8. S@Yi&?h&’c%f 1 gy Gancer
Tie-lekivkst indusesaivtivativr ofethies retk prorivabiagasphosphofy{dtion reguitsgn is an
impdfaANJRAIESS810f(RGRBIAN gﬁ@ﬁ@d@&@&%ﬁ NGuBRIR GalYISlARLHRRAA. is an
i V\{ldeliy Ipressed in alr%v%r(ljet fo ?rI% ans, | but 30 their expression is
in RS PO Afined to thé Esis o é)plfh &l &fid mesenchymal origin,
rego@btsve|91.01q1@nmémgueal#mmsﬂéfacdwrew(cﬁubf@mwﬁdmmgdlmeric receptor

tymsﬁa@tnwm WhROrmabdissuesrandang mrtmaﬁﬁeamte%wclms kanegsihave Biol.

200 eV 2000 ) Jbangogh o

- ligandiregYier & MrehendosgesradirstPFOH HBHAKP fimviRfalfatelcveg g iieninding of

HGF&B@@tma{maégtia&&&ldeperﬁedmlb@thlb@apmgherwh&m WHsAMGE Aren increase of

recepc% ig%g?etn\{vslthngfﬁm ! 18]‘1\%‘? EL?I{X %{Hy GRS Io@xaigssed in a variety of prgans, but
eplt mesenc ‘§/ma transition defects durirc g ofgan morphogenesis”

then”(@ﬁwg%@ﬁg%ﬁmm@lyaoaﬁﬂ@éﬁ8&0&%&0%@5‘3@s@)’f%ffh@aﬁé?%ﬂmwwely
The thiekeifindingsotheottandeiu ciion absignaling patlvMyOin normal tissues and human
mah%%%/%é&l XA c%IéPé%QQJJQ%ﬂ%&&&%ﬁ%&%ﬁ%&&&@%ﬂ LEIfeE$L: Lett. 2005,

Met pathway have been shown to be im ortant for

225(@p%t%l%‘?fﬁ%&ﬁbﬂyrﬁlﬁpﬂﬁﬂé‘rﬁféﬂrdﬂeﬁn@%’gﬂI(éfr RiefPéell migration,
invESiDRpdeliNdeoliferatibnegnick$ dovivalnangiogenesisicmbipinng endsisnanthlities
repoR@3N A QIGET three dimemsionab il RLISE SHUCHA BR LGSty 6N ah BRI expression

cells, gland formation) during development. The specific consequences of
and @ﬁk&iﬂ%ﬂf’ﬁ%&%&i@&%ﬂl %eﬁ‘ﬁ?\féh‘%ﬁfﬁ?é&é‘”& O4fRgY, (Christensen, J.G. et al.,
Cancgohtext2iepelrdent] -26). Dyssegulatet dustefipditigwaheptaysiiviportdriigmbng and
sometimes causative (in the case of genetic alterations) roles in tumor
formation, growth, maintenance ang progression (Birchmeier, C. et al.,
Nat. Rev. Mel. Cell. Biol. 2003, 4(12):915-925; Boccaccio, C. et al., Nat.
Rev. Cancer 2006, 6(8):637-645; Christensen, j.G. et al., Cancer Lett.
2005, 225(1):1-26). HGF and/or c-Met are overexpressed in 10 significant

portions of most human cancers, and are often associated with poor
clinical oriteomece c1ich ae more anaracen/e diceace dicaace NnroAaraccinn
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15 Although gene amplification and mutations are the most common
genetic alterations that have been reported in patients, the receptor can
m&%&quated by deletions, truncations, gene rearrangeny /U%%OWI%'SSI 00

as abnormal receptor processing and defective negative regulatory

mechanisms. The various cancers in which c-Met is implicated
subseshtRiologicakefier MHEE tdVeareihusinAavicecn shatddr, tsrvapsries dorcapitholial-
mescohiplanyiocaraino md, regitigotal] edbphageal, Hastiie, bappraitearakondGurvival,
angi(gﬂgf{é@é’ Iﬁ\{(ﬁ{yhuﬁ@gesﬁaélﬁpG@%%@bn‘%@'&ﬁ@e—@ﬁ@%ﬁ%ﬁl B[ £§t§mtg}{{%|d()§g renal

musculoskeletal sarcomas (e.qg., osteosarcaoma, synovial sarcoma,
v S torA YOS dPEBAIAY) SO Lt S AL &G T RIS B FRSArRD it pathway
activigiony e sarcorriiiKKepositiesbroomal dgemitopoietic malignancies (e.g.,

m Lﬁ&@%@gﬁﬂ%@&%t ly -HT%? 'Fl@yss %@Egﬁt%u L%Hliéﬁmé%ﬂfé%@efﬂ}{%g Q@s@%%eneﬁc

leuk m|;’:1, chronic rrr]%el_md and other neoplasms (

alterafions) ro t el'\lxﬁfmi%?; \E.9.,. .
1B A S S5 {85 e FAHBIAA 0 AL PRGN AR B DB ATl S 2l» Nat
Rev. tirior (v lvlsrglidet! ! CRisttursarnid G cetlaNaCBacaranett 20005(8):637-645;

ChrigtéRéd) - 126} a1, ChR@MRtiontbat she activaied GrMel BAWAY.RONERVIRS sed in
si nig) trliltrqgfcif)%grgta 12'189{ 191921#) rglgcr er?%? a?fp dﬁgoglgob'eta géog dtar t'foc[ t ol
SeEkechive cancer intervention has been TURther s iefirra By R GHRISH) gutoomes such
as mgye RATew Stulies yBlikmaivercsien.aunamResaidoinCeipBiotd 2008t survival.
Furtt(1p3846-92b nichristen semdi-elcabrfedR et kRt 20054229 100dndBierapy and
. Corso, S. etal., Trends in M d 05, 11(6):284- 30 292). Fo .
o B L Y e b ce R sl gvred
i cRGH PRSI g B e it a0 e Bl e HuEsdph cogetie transferapidiration.
Althaigtiasioesnipbiekioelbiin esanchyestiieditiuoanfarsaadinnisimetastasis been
repot@ﬂ&%h%%fgﬂmp&[}%pgyﬂ ﬁ&%@%@{}%&@& IE'[U(EYSII%{.S%SO’ el%a %%sturer:]noer garrangenent,

regression) and anti-metastasis activities have been emons’tl’%ate in VItro
as well 2% HRRAVRPLURIT Il RS A e e Srfesting rpsrsived e BroBToRrc s Met

sighiad imiqﬁhmc&gmmh’motuﬁa aniikpioR andadj -lﬁrtl\zi&h%}ﬁﬂ"ﬁﬁhﬂdi&ﬁrcinomas
(e.g.,H)(léEdH,e IBPQ&%@QQH |§1]£§l’ag£_8&¥cﬁigﬂﬁt, rc%ﬁﬁ&:ttgf; &'%%%QSPEQ%C, head and neck,

antagonjsts, dominant negative c-Met mutations, ¢ specific antisense

KdnghgSHucHEs GRS RIAR FBbAVHEY, B SEIe BIRE Sl vHOIBtE otpdgtal sarcomas
(e.g..kinstsesimbhibitors {@bviste ssermd. GrhebdlnyCanmperal,etkoB005s B2 5@} dm26).(e.g.,
MFHHGRZLOSRAE AR Caidnd o 20040821 0hna); ni3dgiian i ssiablisheduriple

1roIe ir11 cancer, abgolrmIaI Ilfll(?[,F/C-l\/Jet signaling is also implicated in )
Yl O rOSBPE, ATHY flbrEsis HERERIHibFchRs BRI SHEH fygpronic myeloid
leukatfigoages obikerafordisorders; ilfikiveatonyasing deehnmlmetis orderlglioma and
WilnCE(RREPVRSALIAL FispBsaSnaaliayastWal JiseasasConsilions assegiated

with organ transplantatio , H. et al., Atherosclerosis. 2002, .

oAy DR TR B et L A0, () Mg rosrssion
and galdnzrpré srgeiAortiEictiRarnca diroetero haybsen2004cr 69((4) 24302 HOmerous
preciMiofishithesRB RERbeiss W @ NRAT ek, 2004c A BibR62061 Merishisas Ringhtensen,

1 B TR G T I Rt 1 S RS W g, 102

292) g6y PODS-Sodies BaKVEN 1D [F-BralusiH SREVO CBECIHOOL c-mei and activated

c-mellB6iAd0s 28Qaldéy anavyanid trefstdrmatibieseinBieoch FowIMetabn dR888icd in tumor
4 - . Kach, . Arthritis Rheum. 19 )

o SERETALAR Y AR Mol A QU RN Gl spmpges comor

TSR ARSI ATt PEHE DN gD e EsE sy, 2nd IDgptdhgents that

speciiinghriaptcavdativie doleSHhat the amdiies. padhyaynl ayduds the-aavend anti-c-Met

antib@BSCTIBEE Buman diseasss iae%gﬂmgqe@%a&omrﬁafffcﬁaed%-M?atgmg'giuaa%mnam

or antagonists that are currently available for treating these human .
nega e SrQETs THE GRS Feldth RIHTSOHORTISF EsraciritisigtisiHgoases. and selective
smallThaeefibre;Maekmiss antleanutivéttmediddl need (udevbbop208my225(1):1-26).

compounds as inhibitors of c-Met and other kinases. The compounds,

compositions, and pharmaceutical methods provided herein help meet this
need. SUMMARY OF THE INVENTION 20The present invention provides,
inter alia, compounds that are inhibitors of kinases, including receptor

tyrosine kinases such as those of the Met subfamily, having Formula 1:

LI-Cyl or pharmaceutically acceptable salts thereof or prodrugs thereof,
wheaerain caonctitiient memhere are defined herain The nrecant
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The present invention further provides methods of inhibiting activity of a
receptor or non-receptor tyrosine kinase comprising contacting the kinase

%@8 ompound of Formula 1, or 30 pharmaceutically accep &'9
V‘yélereo@ The present invention further provides methods o ?t?ﬁossmo

the HGR/c-Met kinase signaling pathway in a cell comprising contacting

thetefritinn ta B A8 ltaUrkdrrree 2P pRAHRACIE sIpabae dptip nlicated
in atBedishersif MO ROOM/0RAISTRGE HE2RHASEL)Gikhelipasenilinyentisaders,

mﬂaﬁ%tﬂ&'&pﬁ%\ﬂ'd%ﬁﬂﬁﬁﬁ%%&o‘ﬁ@%@ '“U&e‘é}‘év& QHL?@HQ’ gs@sctl\éﬁyd%(i%&ﬁﬂ diseases,

comprising contactlng the cell with a compound of Formula I,

condifions A RERL AP LCeRpEABIBIALHI e bt ﬁ%ab’réélé"ﬁ?‘iﬂ%‘é’hlﬁo%o%rth(é‘t( 1):79-87;
Cresprvidesameétihobis of. RINDIEAG tutdil gR2Stiainallpatief b a¢am Brisitgstroenterol.

Mex SHBUNEEHENNG 18 tha RRMENTA therapguticaly gifeclive, %E@ﬁ@%@g aM(mshltd R. et

EI%Inpound of Formula | orlg harmaceutically acceptable salt thereof.
2

PrédsehPnientdn 1 rovitBE niBtHot &S ThHiBRAG TurAdr 11(1:23-30;
Matsmietastiisig id. albam@nmoiﬁ@klsiﬁ@hm%ﬁrﬂ@%énﬁgﬂtgwﬂe petientad, Int. Rev. Cytol.
199@?@%&@'!&4@&&%@@ amgunt @fe@e@%ﬁmlo@h&@fvﬁ@mwagl (4)345-348; Koch,

pharmacelti t 0 e present jnvention furt
AE.g pr(;a\lli S8R met%%%" a%’?@ 1%d£ (étggzgé }Eﬁl tﬁnf)aé W érelllnC sald%(lggé’a?s% 8)823-
830; igenddiotigtel. with Hsﬁslﬁegﬂ}tatﬂﬂ? dfthr I§SHe- MET signaling pathway,

co mm&m@@dﬁ@iﬁi&%mmhmmmm@ theeapeuticalsifective AReURbcribed

‘?r p% of Formula 1, orp har ceutf a!£ acceptable l pereof
196&%6 H}C uameg canc hére ar it I’ or aptagoni S arc curlently

humalnhe present INVention ?ljl"[ er pI’OVI es met trea cancer |
availghlfidiat dspHipeidiies U5 agmibiietdsindghed ﬂﬁ@‘h%tﬁéﬁ]ﬁla fth@@ﬁé&i@@iwet signaling.
TherefdeC tivecamour Qflﬁidf&lfﬁcﬁﬁ&l Wée@ft&@fmldtanhvﬂﬁcﬂﬁlﬁim%umaﬂyrs of c-Met and

othePIQQ%QEaH S5 lpg]u%d‘%a ol gsﬁ{gl%? he Ygrn Il(:ﬁhn%ﬂ?r \ﬁ)go\%d%d hierein help meet

compound of Form ruse in therapy. e present invention
this ggdner prowdes a compound of Formula T for use in the preparation of a
medicament for use in therapy. DETAILED DESCRIPTION The

SUMVESRULIRVERTGRPEQEB% inter alia, compounds that are inhibitors of

lonases, including receptor tyrosine kinases such as those of the Met
Sugﬂ%ﬁﬁ WeWé\Wﬁ gbpm&]%f;ﬁ Zj?t@ﬂ{@,acompounds that are inhibitors of kinases, including

receptor tyrosine kinases such as those of the Met subfamily, havmg Formula I

Cy -——L2

/L

or pharmaceutically acceptable salts thereof or prodrugs thereof, wherein constituent members are
defined herein.

The present invention further provides compositions comprising a compound of Formula I, or
pharmaceutically acceptable salt thereof, and at least one pharmaceutically acceptable carrier.

The present invention further provides methods of inhibiting activity of a receptor or non-
receptor tyrosine kinase comprising contacting the kinase with a compound of Formula I, or
pharmaceutically acceptable salt thereof.

The present invention further provides methods of inhibiting the HGF/c-Met kinase signaling
pathway in a cell comprising contacting the cell with a compound of Formula 1, or pharmaceutically

acceptable salt thereof,
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or pharmaceutically acceptable salts thereof or prodrugs thereof, wherein:
Ais N or Cle; Cyl is aryl. heteroaryl, cycloalkyl, or heterocycloallcyl,
wishioRtionally substituted by 1, 2, 3, 4, or 5 -W-X-Y-Z; 30Cyc4s@i¥le7/085100

heteroaryl, cycloalkyl, or heterocycloalkyl, each optionally substituted by 1,

2,3,4,0r.5Liis (CR4R5),,,,K5)",-(cyclpalkylene)-(CR4R

(CIERBIF U REABYY BEEL 575 e %3ff1%@%8?@6&%?6%%&%’%&?%‘&%%3 cell
comp{GR4 RihjactimetthoallyleheXGRbR)Y o {BRIGYD(CRYREB)sutically acceptable salt
thereg@R4R5) S(CR4R3),, (CR4121) C(0)(CR4104,

E‘ R5%3e(l:1ét?(63 %ﬁfhﬁ{éﬁ, %‘f e ﬂli%]'og %) %ﬁ?&%@gﬂ’ﬁé? owth in a patient

com;(@pag,@@pmmmz)t Qggmygm@@(@mmmgy gompound of Formula
I, or fERARSESD) eRARLs(CRARD){, S(O)NRE6(CR4RD),,

(C% aﬁe%%n)[ ngveﬁ t%\gfh 1)§Cv|:1\)d%9Rl§%ﬂS )Zil}lnhl%g% um(q Wt[]dg{z%glg% patient
cycloallcylene, aryene erocycoa ylenc, or I eterowylcne’is

compisHrdiaitisinde witisnt 2 Shesprguscttittieriiscintept abirryPeard cldprmula
1, orﬁ&%@&@xc@@%@mmi@&lﬁ%@kenyl C2 6 alkynyl, Ci_s haloalkyl,

l‘fjse;'l]];-@‘@% C\:/I\xll’nN Q‘ OF ov1|c3f 5 §1I§ zﬁm%%qe%% 1%3 %Qg}{t wherein said

Cc(0 Rd NJ2cRd, NWC )IN ltc
dlseap&(g)%pfvat@(w Ft 01Nt|;§ﬁte. spg}alp@_lztéwpl(émsp%o) nr,
admi@RRRILER baﬁ(ﬂ)&ﬂﬁrlpeﬁ(ﬂ)mfﬁd;\g@)miqf N R O)ARDF @nmlla 1, or

1harr§e(9&1ﬁmﬁgce}8&% Is{GRIR)" (CR3R8),-(cycloallcylene)-(CR31e)i,
71128),-(arylene)-(Cn8), (CR7R5s- (heterocycloalkylene)-(CR7Rb)1,

(C I-T{L?CJ_QTTT)“ (ﬁ%m?ﬁ%g T(}ﬁ? p?gﬂ('loeé Q%‘gf‘g)n@(mp@) i patient comprising
admifGleta)' ${CR 1R8It (CRIWBPMCOY ERIRE) LGRTRE) C(ONRA(CRIRB)ula [, or

phau@@%l%ﬁ)y%@é GR3RHerd@R7Rs),0C(0)(CRIRS);,
(CR7R8) 020NRO(CR7RB),, (CR3Ra NRB% R1R51

(CIEREPRISY CPTNIRO RS P45 36989 06065 amer bfor use in therapy.

(CRFRB)ss8(OINRIDIAREE2 9)VIEBC NS0 (CHRTLR8) foppse in the preparation of
a melfed Rt 2w DNRY(CR3RS),, wherein said cycloalkylene, arylene,

heteroeyeloalkylene, or heteroarylcne is optionally substituted with 1, 2, or
3 substituents independently selected from Cy4, halo, Ci_6 alkyl, C24
DETAKH) PESGRIRVHYN C1,6 haloalkyl, halosulfanyl, CN, NO2, N3, ORB,

SRBne@l(éQ}ﬁ’t m%%@ﬁl&de@&@&g Ral, c@ﬁ(@i&;s%@%ﬁ%ﬂ)s NRGR D hcluding
1C(0)R1 NRC C R Ral, C NRL1R61, 20
reca R R R LT, ﬁ»@&%@%%}é@%ﬂg OB 10RE,

S(O)RlG S(O)NIeRdl S(0)2Rm, NReIS(O)Z 't1Cend S(0)2NR Ble;
Cy ----L2

1

or pharmaceutically acceptable salts thereof or prodrugs thereof, wherein:

A is N or CR?;

Cy' is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, each optionally substituted by 1, 2, 3,
4, 0r 5 -W-X-Y-Z;

Cy” is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, each optionally substituted by 1, 2, 3,
4, 0or5-W-X-Y’-Z’;

L' is (CR'RY),, (CR*R®),-(cycloalkylene)-(CRR?),, (CR*R®),-(arylene)-(CR'R?),, (CR*R’),-
(heterocycloalkylene)-(CR*R’),, (CR'R”),-(heteroarylene)-(CR’R’),, (CR‘R),0(CRRY),,
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Rb is H or -W--X--Y"-Z-; R.Bis H. halo, Ci4 alkyl, C2_6 alkenyl, C2_6 -
alkynyl, C1-6 haloa,CN, NO2, ORA, SRA, C(0)R8, C(O)NRBRD,

WolRRHSC(O)RB, OC(O)NRGRD, NRGRD, NRb1C(0)RB,, T/U82007/08<100
NRBC(0)NRBRD, 25 NItbiC(0)0RA., S(0)1e, S(O)NRBRB, S(0)2128

cS(0)2 S(0 3is FL loal
R RS OE R el oo @%ﬁaggé%u%mé%gé%ﬁé@y‘%&c@éﬂ%% o

(CR'§ i)pé)(h@aiéflkﬁ ENCRF@EE@RANBM“@OQ)@R @ipmﬁzeeﬁém)om
CR‘@@@ FNIOLOMRG BQRN @@@Wﬁ%ﬁ}ﬂ{ Igékb@()lle

A O)R, S( R1 uS 0) an
(CR %& Jé)w%eékn %%%f%ﬁ%‘ﬁir SN e
hete@@@io@m@nqdl @@mmﬂawsem@nmwwwid ithrl serostitbreintents
indepBelRpENGentv selected frentCyihalo, Giksalkyl, Gdhalleenyh f@d1,

o S U OIS Beldhn z%%% e

NR n@a@@azwnm@wﬁm&f@(ﬂwm @ mzixrﬁgt)m&ha@&
P(OIP%%?O%MI(@B@R)@RP@WIE@WR@)@@%@%& §(6):2Mad S(0),NR°RY;
S(O)N R R a
? gfg%g nnﬁ%mzm?ﬁ er%% ?grol%o&%%\r{ﬁl%e% %)‘ E@R R
(het%@@;@ R ER R 826608 o WHERIH-RIY B (SR RusE R Dor fused
(CR'R&tS(ORIRFY] ro@Réémmmﬁaﬁy Mwweﬂmm@%o(@ﬁ%fcgdgﬂ%
% e 7
(CR ﬁ%do@(%ﬁé"% 2 6 aTkyn ﬁﬁé)b%%z aIIw WC%Z;% IQE@ Cz%l;}){alg%
R AT BT B8 L R ARG or R4 and
(CR'RY $0g AR RNt theRCRALS M@ i RIIE Rhey lrreiattat hadbithytea,3rdei, 6,
hetelesyzxom@ﬂp@mam%m QLsIRIReHEoalk ringy each opiignally,

substituted by 1, 2 or,3 substituents mdeux(aéndently selected from halo,

indepspdortly %’15%9\ fiews Xl Corkgh ¥ 6y diko kAot

halossyfamdafRy/ Nﬁmém@i&oamymmalam@mw‘adhmm Q@RI NO2;

oc( éﬁl&?ﬂi@H@*&,ﬁd‘Cﬁﬂlﬁ kel RREEH o h@"wh»nv‘Ik ot 1@1&@)1\%?2“11‘“
ol 8! rol o A KW, C

i ny s (A SRR e RS

S(Ohﬁgeﬂ%m@t}z&he@l@@t@m}{B“ lich they are attached form a3,4,5,6,or7-
memnhetes oycloalkyl oy heterocycloalkyl ring, each optionally substituted

bY s 24 PL 3 SUOSUIENE . lienyl, Cy alkynyl, C,.¢ haloalkyl, .CN, NO,, ORA, SRA.
C(O)R®, C(OYNRCRP, C(O)OR*, OC(O)R®, OC(O)NRRP, NR°RP, NRCC(O)RE, NRCC(O)NRRP,
NREC(0)OR™, S(O)R®, S(O)NRRP, S(0),RE, NRS(0),R, or S(0),NRR>;

R’ is H, cycloalkyl, aryl, heterocycloalkyl, heteroaryl, halo, Cy.¢ alkyl, Cog alkenyl, Co
alkynyl, C; haloalkyl, ,CN, NO,, OR?, SR*, C(O)R®, C(O)NRCRP, C(0)OR*, OC(O)R®,
OC(O)NRRP, NRRP, NRC(O)R®, NRC(O)NRR®, NR°C(O)ORA, S(O)R?, S(O)NRCRP
S(O),R”, NR“S(0),R®, and S(O),NRR”; wherein said cycloalkyl, aryl, heterocycloalkyl, heteroaryl,
or Cy¢ alkyl is optionally substituted with 1, 2, or 3 substituents independently selected from Cy”,
halo, Cy.6 alkyl, Cy. alkenyl, Cas alkynyl, C; ¢ haloalkyl, halosulfanyl, CN, NO,, N3, OR*, SR™,
C(O)R", C(ONR'RY, C(O)OR™, OC(O)R", OC(O)NRRY, NR*'R¥!, NR!C(O)R"",
NR'C(O)NRT'RY, NR'C(O)OR®, C(=NRENRRY, NR®'C(=NR&NR'R, P(R™),, P(OR®}),,
P(O)RE'RY, P(O)OR'OR, S(O)R™, S(OYNR®'RY, S(0),R"", NR*'S(0),R"", and S(O),NR*'R"";

or R? and -L*-Cy” are linked together to form a group of formula:
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15 independently selected from halo, OH, C1,6 alkyl, C24 alkenyl, C24
alkynyl, C1_6 alkoxy, C14 haloalkyl, CN, and NO2; R9 is H, C1.6 alkyl,
or C24 alkynyl, W, W', and W" are indepe % a
“ogirglﬁgde}gge%yently selected from C14 alkylenc, C24 aIItenerrqlS‘?@ 3%2 5)%8&100

alkyllylenC, 0, 5, NW', CO, COO, CONRh, SO, 502, SONe and

NRI'CONRI, 20 wherein each of/the X 14 alkylene, C26alkenylene, and

C24 alkynylene is optionally sulystit 1,2 or 3 substituents

independently selected fium halo, CL_6 alkyl, C1i6 haloalkyl, OH, Cus

alkoxy, haloalkoxy, amino, C14 alkyl&min@, and C2_8 dialkylamino; X,

X', and X" are independently absent or independently selected front C,1_6
whergipeyinedeis@ Ssedlesvyiefecdboigragkyininerrectaeyionealesybivalioflend, 1. 2, or 3 -W’-
x’>-yheteroarylene; and heterocycloalkylene wherein 25 each of the C14

alk}(marl]lﬁ C%‘é 1an|c¥ crrllt? QZZ%CZ%IEX yll?%eloa%eeef éi}/ 08' kXIFangi ?22 alkynyl,

heteroarylene, an ete ocyc fene’is'a tionalfy stbstitlite

Cis @@ﬁbﬁik@éﬁ%‘ﬁh&éﬁ@ﬂ&éﬁﬂﬂ?@%ﬂé‘éﬁ@&‘ﬂcﬁw Iyl N@zlk@r@tané NOz
alkyt,RCin kil WGiR 18 alkoX yalkylkiGheh atkoxyn G Idhaalkawy or 7-

mcmgge% %}ﬁg%ﬂ& %9&?69&38@4[%}1 Ilﬂ%t%%%ﬁ)éﬁ ?%lhw S\%QQ}Qth b%/(P)i\l flt 3asnioig%ents

llamino, an amino;
eSO AT AR el iy Sk 6 afliTenaliezalls
cyanadkomylenec@2d aiikydhdidiad, G, MRk yCONCGROYyGONRN, SO, S02.;

SORdig,ranrd I\A&YQNgﬂke\%he&e@ eachaf the C14 alkylene,
C24a lken Iene and C2_6alky n%lenets optlonally substituted by 1, 2 or 3

subktie &SR LS et P irb e Rafd Cra ik Cot RStk
Crs @itanCC4salkondizy IO, add¥doxy, amino, C16 alkylamino, and C24

dialfylaiiier txggnamqwmmmzaﬂwzmw& o 718061857
mem% e Cdg%eﬁld selece from H, halo, C1 %alkyl C2 6a|keny| G2 6

aloafk?ﬁy%%’i SELTRR RIS, R SR, o substituent

mdex@(xdms@e@q@mmm@m(@m@l SE(ARb2, QOBNRIARYRYXY, Cio
haloz{‘}l@}&&i&&?qul{ZC(O)RSZ NIC52C(0)NR 2Rd2,NRc2C(0)0Raz2,

C(zNRiihNR 2C NiRc2Rd2, P(R12)2, P( R'2)2,

p(d) de%“ﬂ@t%@%% é(é\%f-a Y8l0)NRci2Rez, 5S(0)21212,

NRE2¥(0yrrBY, 9(@5121%112@62 abigt ey bidmylcnibterisepyl frapdCios alkylene, Cog
alkeigégsocycloalicenderer) sait] Co: GCajk)yIn@&l@haﬂ@nyszgéaikth ACONR,
whegHEY ergaryl, a g(tenr C cIo I ylgeo tﬁ)nall S| tltu ed
heighy %E)rfj% s?bstltuerflltsrlagﬂ 6;ﬁ/dee %s,gzchtfcia Srﬁ at k} a y %S}i’“ 2

or 3 SR I RN St B oot AR, Ot ssﬁw Cis
halo (YR RniG O NS G0 CIORAS2BG(0)NR2e, NiituRd2,

NRf 29(091515}@” %ng&[ggﬁﬁ‘éﬁﬁzﬁg%’t 'leRig géqagl%zsei]egted from (,21 ¢ alkylene, Cyg

NR.8)NR 2R B, Nitc2C(=NR6)NR52Rd2, P(R52
411‘¢W§8}P€2Rﬂw]@?f® RBEDR m@gtbsffea f@aﬁmﬁww @mysz@kylene wherein
eachN@B(0)2 RIRy lared G (OYRMReRRO alkynyilbergiry twe) axdjacieptendy heYodtylene, and
hetelt&ggi%ﬁ{y‘fgﬁp 1]'51‘]@8%}595{1? Eﬁb‘é\dﬁﬁ?& tll)}ey %r%rait%’&ﬁﬂm&?tl &%@Md@w &lected from

fused 4-20 membered cycloalkyl ring or a fused 4-20 membered

halop 6Rr el BRIk ARGY b et BHtdk4 éﬁﬂ%ﬂfﬁf‘é‘%f@ Jkosys Gepitality Co
alkoiyalbpendesityliséldctad-fromibal§;( CQDRAIKYD) WY, @nalkefiyl,a@labino, and Cys
di u@.igm C1.6 haloalkyl, halosulfanyl, (TN, NO2, OR, SR’, C(0)R55,

253R6,.C )R1'3, OC 55 63 NRC3R13,
N1 s3cUiRb3, %fR‘B%fEﬁ?ﬂFf&R‘i géé’ 1Y R NIR R lene. Cus
alkenyje@(<NRYIMREIRI 15, S(N%QOS@&R@QI\@ s%@z&’bs SNRR33(0) NREZ)NR,
wherek0)ZNB6Ge arylaicyriRatkyl. heteraaryhiand Neteresyd Qﬁ#&&l&ﬂy substituted by 1, 2

or 3 substituents independently selected from halo, Ci.6 alkyl, C, haloalkyl, OH, C,; alkoxy, Cis

haloalkoxy, amino, C;¢ alkylamino, and C, ¢ dialkylamino;
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wherein two adjacent -W'-X'-Y'-Z', together with the atoms to which they
are attached, 20 optionally form a fused 4-20 membered cycloalkyl ring or

Yssshéicd membered heterocycloalkyl ring, each optlonalg(ﬁzp tuted
y 1l %%or 3 substituents independently selected from halo §ﬁ<bo 18100

C26 allcenyl, C2_6 alkynyl, C].6 haloalkyl, halosulfanyl, CN, NO2, OR",
SR53 éb@l%{%ﬁ*@@hdsleméfm%@f@ﬁl b E(o3NeRL Cos allynyl,
Crs MR@BR(EEIMR&BQI(G}RIBOM N3CKO) NREIRAR "N REBSPRRB;(0)OR™, OC(O)R™,
&@)Wﬁa@? iR B O)RR3e 7R ffxﬁxﬁjNRﬁRdz
iga?ﬂg NR3S(0),Rb (b %} FngT Rd3, aryl, c{ycleallqay heteroaryl
NR MRStk FORSyPEIR gndpéwgré)ﬁidéé%eé@)%e&e
S(O¥i) ﬁﬂ@ifﬁ(@ﬂd@ﬂ@bgﬁ%@é@ﬂy |, antbiktéieoyologllald Bachwpiieial]ywherein
said w?ﬂwtggégm&wiégmﬁ{yﬁ SYPSUMENL, 'H@!sggggﬂgﬂalxe%&l)%g ﬁﬁlf!ﬁ'ﬂe

C24 alkynyl, C1 If
SRSt G lon ool sy

alkel@C@o)RMﬂ:dc?&)Nﬂ@Fﬂdd, les R Y CO(0YRNM;. m&w@mmhmmwz&“
C(OMRa%GCQ)Qﬁb% W%%Qg&ﬂgg%ﬁﬁ@@ QNW%% REOZ, Rgzm R
-G Aaie SR s SOLe o0
S(O)@%fga k%OWérﬁgf/zéﬁéiﬁyQI el B(O-N&IERGaryl wherein said Ci_ht alkyl,
C24aksaniyto &Qdaékynwbch W%%@Leh@ém@ﬁé/&lﬁﬁd|§W&§5M|ﬂ@&h§g%{ﬂ|§@{y& is
onticl 10 Oa A t trél‘ or lfjn stituents prr%' ently se %Ct Ik
R s S i S e
ring, éﬁ@éwrl@ﬁhy é‘ﬁ‘é%’/ﬁijdéVc oél RYP ﬁ@f@?@%%l@%ﬂwyﬂetﬁw S@?q*@tém’abﬂo Cis alkyl,
Cy.¢ Wit@pRIN,SaithyoIACalkyd 0t R, &iﬁi&ﬂﬂﬂfar@'ﬂ CR4radkyoyt’ cyrefoalikylrR>, C(O)NR™R®,

lsk B3 g3 a3
2og08/0§§ 57PC1E/%2yLy#520Q7/98510Q S optionally SubSthited with 1. F°¢% ™
co o el S e

S(O)aNRTRR eaancb R Datkg, inttependent lyeselegtedifsom H, CIA alkyl, C24
alk@ﬁwmm&%ﬂjéé&@% wherel mfﬁeﬁigr%ﬁhﬁé@{&&%&m’éﬂ@l@y&rga&%‘kd

alk}/ l, is qp tlona substituted wi 3 substituems 5
Opﬁoﬁadé(;f/ Wbléﬂﬁyds"é RSB RFETh Cé’ﬁ—Pa@fN ‘"ﬁ‘r‘vﬁ?ﬁé fypatct- %%@@&‘%&Wmcyck‘}ﬁlkyl
ring, ReclapdiRB fogethietedith itHe i adarstitoewhiofetheleahe saktect éddioretv.aC45 alkyl,
Cs Bk, 7 ammb@(ggam@ﬁgrp%mm GFRUREY BREErgwy g9 %%@WNR%B
ng t;préaé}ééﬁg 6%%1%‘-’%@ IZ{“OE*?’ sqpsfltue;)ntl)s |r5de endigg 3
( rom hd Crd" glk OI%\ d‘é?z )hgﬁ&{l?%Ral%(o)OR
C=NREBPEHRIE mw@w&w&ﬁ HORS &@wal@)aﬂzymﬁa@mﬂ@nyk
S(O)@%3RFRW,, Stybakyclralidrneter Q&&&b&&@ﬂg@yclloal kyl, aryLalkyl
ro alk (;yclo erocycloa wherein
a&rf yha1 %43/ fﬂéﬁ&f ael i %r y% TyFt%ﬁ%%aﬁ?&‘f
heterﬁ@t@ﬁ%ﬁ'}él ewét@mw@uowkwmbalkﬁ; hétmﬁatkymtsoyémmymkwlmd
fromnaelasyeiralkylalkytisioptiomafiy sastituadywith ok R Sreuhstime g, sr™,
de \4S %ﬁ@f " 4 alky 4.alkoxy,
C(Oc ﬁ Bﬁ@gﬁ&% a(?@ h 6@% 8?@%%ndﬁg6§ airgﬁgé%dentl
NR*GUNR AR ro MR CEABRIK T B RANRIGAIKYIR ‘CENRINRTRY, P(R™),, P<OR ).
P(O)R“R™, P(O)OR™*OR™, S(O)R™, S(O)NR“R¥, S(0),R™, NR*S(0),R™, and S(O),NR*R¥;

R*is H, Cy4 alkyl, Co alkenyl, Cy4 alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl
wherein said Cj4 alkyl, Co4 alkenyl, C,4 alkynyl, cycloalkyl, heterocycloalkyl, aryl or heteroaryl is
optionally substituted with 1, 2, or 3 substituents independently selected from OH, CN, amino, halo,
and C4alkyl;

R"is H, C.. alkyl, Co4 alkenyl, Co4 alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl
wherein said Ci4 alkyl, C,4 alkenyl, or Co4 alkynyl, cycloglkyl, heterocycloalkyl, aryl, or heteroaryl
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alkenyl, C26 alkynyl, aryl, cycloalkyl, heteroatyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl, and hetcrocycloalkylalkyl, wherein said
290 1 6 haloalkyl, C426alkenyl, C24 alkynyl, aryl, c;illc
teroary eterocycloalkyl arylalkyl, heteroaryialkyl, cycloalk
heterocycloalkylallcyl is optionally substituted with 1, 2, or 3 substltucnts

is opfialberaimiPSuittied Aichivbe mmptcidensripmly el eifamp HeE B earting halo,
and Gl 4Bhaloalkyl, and C46haloalkoxy; R' and Rd are mdependently

Se|§Ctﬁq fi’@&b Iﬁl)d%(]}mi%gt@l @Eo@&@rﬁﬁ'ﬁa&' ?% al gA QM@Y ! wherein
aryl, cteroa@; c oalk hererocycloalky aryia ﬁyl he eroarylalk l,

said Ly e filloflodiat &%@%XS&W%}@P%@@?&%M&@ eﬂk%“é“i&lem
indefralatkyisiGad atkeiy, Cdaabinpniylj eyt Geteltoaryl, cycloalkyl,
hetgrReygicalkyl.ary gty hetauaary ol aeycloalkyladdban « 4- 5 6- or 7-

5h erocycl aII 1 is optionally substituted with 1, 2, or 3 substituents

mempige éeﬁ%%%ﬁ ‘8’%?8‘%5%“’&:%0%?1??8 R T HIA A Ao Ry
@ubstme@hai@aik;delahde@m(ffab@am@»@Nom@d &nld, RB1together with the N

atoga t@lwrhi?cﬁathsw @Fea@etnaeqﬁgdf&ﬁr? 5@1&1@@&0@}]@ G- e Qﬁrggllocﬂkyl Cos
teroc teroar rou 0 tIO supstit
e S S R TR SR S Ioh TR O R Akl
cyckwélmla@sah@raﬂ P@ﬁelecmlaﬁtbsféyll@v@ﬁamamﬂ; @qb@l@bﬂlw&mwenﬂ Cas
aikyaszmyamglcﬁ%@lkgrelémn@wﬂw&e@@&&ﬂmfﬁe@a@wmwuIcyaoaxkylalkyl or
heteroc cgoa% il!kil%i%gO%l %b (i\'t%fgdalﬁgqy %G I’ l (g(engentl%/ elected from

he eroc ary eteroaryla1 y cyc yfaﬁk

OH, ﬁé{eaaaevcl@éﬂkglamww@qe?&%aﬁd @@%ﬁwﬂ Exadeatsatizyl, C24
alkeh Q22 RIKwayIR drk hetpsasunily cyeloal Kﬁdmh@temﬁy@lp@“@ﬂabdlkyl Cos
alkel%fry@"é)a{lkg%rﬁ ngy%ikéﬂtﬁyl%%%k%ﬁ ll%(er% ?oaﬁcﬁr dl?(glll% "ﬁX ai*]dgrl I

ona tuted with'1, 2, or'3’ substl uents’in ently ec e
cycl@f?&haﬁ@épﬁiy @mh%?fﬂ%l%awaléfyﬂ4vﬁweyrnm‘alm%gylﬁshﬁﬂf&mwmﬂkeﬂ Cos
alkyia) ealk oxsipaltO 1Re68HIHl &R A TS 200108 5ikatoary Rikyang dRdikylalkyl, or
hetelt&gglm\ﬁ{yﬂ wlqg %ﬂ\lo%ﬂ%&%s‘(i’!&{%‘ xIJ?[ﬁM %r%lastt&l%%gem{ m% n’dgntl)ﬁ se(l)JCZed from

meémbered heteroc%c oalk or hetermuyl group each optionally

OH, {ibatittitedthithi e 25y 0T Sagi%%’u epitothiolb pihberttalietted from OH,
CNR ‘amid atrlole@hdtallsyisIG46! ko), GndiBA6haldalikdkii GlicZiand, C

anm%qi%@r%ma@ﬁr@emgmei@%gyﬁgw M@;@lmr%‘}ah@k)@}%walg%ﬁkyl or

alkeny ], ar hetero etero cloa
rete U AU AT D s g SR i aryt,
hetexamé;yzymeauwl hriptheteretiptionlkjty hhpetaybiirgl, dyideylicylalkyl or
hetelta;@;t@mwk@%mlg@%&lg}t@ﬁ@ﬂﬂi@gtﬁf@ 3% ffﬁ?dbéﬁiﬁlﬁ{@%{b%ﬁ&i{&eﬂﬂ?s%ezctgd from
eteroar wner a alkeny
OH, atky vt ary ﬁo éfero%llr Fxgllkﬁ(l%%g% Cy(%%{?ﬁ@gri%? RAalicyl,
het@rBé?WdiﬁWg@%wkaalﬁwt%t@ rdugetbrikyatiaphahiteyeldalkyk- or 7-

membered heterocycloalkyl group or heteroaryl group, each optionally substituted with 1, 2, or 3

le'07/085100

substituents independently selected from OH, CN, amino, halo, C,salkyl, C; ¢ alkoxy, Ci 4 haloalkyl,
and C; ¢ haloalkoxy;

R and R” are independently selected from H, Cy.1 alkyl, Ci.6 haloalkyl, Cy alkenyl, Co.g
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cy.¢ alkyl, Ci¢ haloalkyl, C, alkenyl, C,¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with 1, 2, or 3 substituents independently selected from
OH, CN, amino, halo, Cisalkyl, C,salkoxy, C;¢haloalkyl, and C;¢haloalkoxy;



10

15

20

25

30

35

arylheterocycloalkyl, arythetcroaryl, biaryl, heteroarylcycloalkyl,
heteroarylheterocycloalkyl, heteroarylaryl, and biheteroaryl are each

bstituted with 1, 2, or 3 substituents independe %/ cted
rormx% , amino, halo, C46 alkyl, C16 alkoxy, C1 6 halg)a@g’%’w/%%mo
haloalkoxy, hydroxyalkyl eyanoalkyl, aryl, heteroaryl, C(0)0e, C(0)Rm,

S(OYH-anddhic cé%félmwlis%iﬁaJ ARORYIRRYI ST e B R EZSSetRe Onith -
memtite:NhatdsaytoowiyC Brblap yratt@cadiaaheshposhao dtiofell Bsudstitutaeridared or 3

subsﬂﬁéﬁ{so‘ﬁ){%‘é’ﬁlgéf L OrQURATRGIeN9aRK GroNp Heachk opj 18”%'3/ ﬁ%’St e P'aloalkyl
o R

or 3 substituents independently selected from 014, amino,
and %aﬁ’fi @H%Xéffkyl C14 alkoxy, C1_6 haloalkyl, CO_6 haloalkoxy,

hy@roxyalkykreyakpaliyisasglchetdroaty] CCEEIOLR 21 h@IRhC S(Q)2R1 8,
ally 39, %%M@Mﬁf&rlan@gl@mx%%%¥clodH{ngﬁ;@ﬂgl%gte%%ﬁ%p%pggﬁﬂyldmyl

selected from H, C1.10 alo alken%;él C24 alkynyl,
t

et OOy g RGBT . SRR Ly e,
heteroyoloadlopliikyhaerbeteeeyeioadkikalihgtcwirgtairn, saitb Betd Qalkyth&@Ab said Ciio

alkylhelQaltyluG2é alke L€ Ayl | r}ﬂi&@i 10 L l(ﬁ@tlé% cloalkyl,
T@ng cl% q%%\(ar%l&;p %??gérrﬁal{é Lﬁ‘fﬂ? o%rlky ﬁ% &y bycloay
ary gf’erochf‘o AR Iﬁl ATV <G % \ﬂﬁfﬁ PBalyls substituents
arylhﬁ@t@ﬁ@#ﬂéﬁﬂ;ﬁ@&é@t@@vﬁ&w@w@w@mmmlmd}eﬂmalkﬁermwy .
llete@y@?ﬁ@ﬁﬁﬁhe@d?@h@llﬁb @i@@hu%%ﬁally suB@ﬁB@cﬁﬂﬁhRdZ logethakiwiisthe N
e ache memb
mde%en emtlw% 0: Eiﬁti? é%(ﬁjfg grghe é%éry grbfjan%laclﬁ6 akt?(’)‘ﬁaﬁv %83% théae
haloggiepryl h@l@fygﬂsﬂb@tmpéﬂfé ik pesienth seloRe d%}ﬁ"bﬁ%mﬁ atirigalkyL,
and hijeyAkb=6alkyl, C46 alkoxy, C16haloalkyl, 30 and C14haloalkoxy; W.;
and Rd; 13 ndent ecte Ccmo alk 4 hajoalkyl, C
alkg(i:‘rrlli a?:ngG g%(%el Wgry}é\ eteg?glaf) ﬁ%‘i}gh%{ %e%}é?ﬁl cloalk % 8o ?
mema?yfréml %éfé@r%&fy%wwc%re%ﬂwgw éﬁm@aﬂm ammamwnmemhs
subssatatCihddpalla G Lot hbtealkyl], CRY alkenyil C24.alkyyrils sikglky, C,.s haloalkyl,

c.. ARIERRNh loaloY Dsiseovslonliol anjaty deieraalohyp

cycloalkylalkyl or 35heterocycloa kyIaIkyI IS optlonally substltute
alkoxgaked, idilientdsRge pendently selected from OH, CN, amino, halo, Cl 4
alkgf? @Mﬁ|mmd@tmmmwteamd@m4mademmxy4 BAI@Ikyl, C,. alkenyl, Cog

aum%@%p%@gzgpa;ﬂc%gqogem §%Q>Q1&ﬁ fﬁ?lﬁﬂﬁ 'ﬁ%&g%tiﬂ?f W@Béh%ﬁ(yl or

atom tﬁ vghlch tlge y are attached form a - membered

heterpeyelp bR gt i HataPodrn @P(%l%’“%‘a&a so%lfrd%@ stlbenthtsy
hetenpithl, ky@odkd, datostittdenissihdopdndentiyoselbdted droimIQ4IENr amino,

heterla@}l@loﬁlt}@ﬁﬂw'm %@@KQMB&I@@ Wlh ang Q%‘Lubﬁi@@ﬂf@?ﬁﬁéﬁé%nﬁ@c@ed from
OH, déBn?ﬁ% %a??l 1 6&?{”1‘?%?2%1(50?('32 16 ha oarEI(yl ag G 5ﬁ"1< JH(%))L_y,(S haloalkyl,

or R” and R‘B together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group or heteroaryl group, each optionally substituted with 1, 2, or 3
substituents independently selected from OH, CN, amino, halo, Cysalkyl, C;salkoxy, C; haloalkyl,
and C, ¢ haloalkoxy;

R** and R* are independently selected from H, Cy.;0 alkyl, C;_ haloalkyl, C,¢ alkenyl, Cys
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cy_y¢ alkyl, C; haloalkyl, C,s alkenyl, C,4 alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with 1, 2, or 3 substituents independently selected from
OH, CN, amino, halo, C¢alkyl, C,salkoxy, C,¢haloalkyl, and C;¢haloalkoxy;
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(Cliealkoxy)-Ci_6 alkyl, C2_6 allsynyk aryl, eycloalkyl, heteroaryl,
hetenicycloalkyl, arylalkyl, cycloalkylalkyl, heteroarylalkyl, and
e ycloalkylallcyl; Rf1,12., and le are independently selected
“?Po%ﬁg%%/f%f6 alkyl, Cm, haloallcyl, C2,6 alkenyl, C226 alkyﬁéir,}g%/ ,07/085100
eyeloaikyl, he4teroary|, and heterocycloalkyl; 10llsg is H, CN, and NO2; Rd
anf R aredidetepibenijidbidtasentte mbishdhey 4 afieghed formia 44, SGKRsor 7-
memBH3d heidud Prdamikyds dupbibhabsenyl gtodd, adkyayplicanylly eystaalkalvith 1, 2, or 3

SuDSU ISOI G(tl ? C'el l | |1Q%toe0(§yl!é<‘ yllo‘dklal y_L’Qoa(
S el R I

and Guehadpalionyyr is 0, 1,2, 3, 4,5,0r6:sis 0,1, 2,3, or4: and tis 0, 1, 2, 3,
or &, RInEamel & bodimpaiseni encétds ok, Hhen, Blis bthemthark @@ Qralkenyl,
12.5)" einis Lo iment A L1
CuFIRONMICEII LA SR RTINS N R Ll RN L1

is other than (CR4R5Y1, or iCad), whereinvis 1,
cyclosligrlalrh Beshopatifivd rad hotrderkresipltien L1 is

(CREP &Y closl RYlererGRAGRLH)M A5 Rad); @rykene) (Cadialkyl, C. alkenyl,
Cas R AL 2:5)R5 DEIGTORHEIORICHIENRIG AN AGRARS) - (heteroarylene)-

(CR4R5),.(CR41C)S(Cab)2, (CR4125)"C(0)NR6(CR4RS5),,

(CRARE) (6’)15‘%8 4R5)1, (Ca5)pOC(0)(CR4R)s,

(CR2A0DO0)Nte(BEEIR, (BRAUNONRBICED)ialkyL;

(C R4B§) %%%KQ)NRQG@@&XZC@M%@ @§4Qﬂ(§r%‘,4&%f§)%cloalkyl, heteroaryl,

Ca5)nS(CIN 410,1, (CR41e)2 ad)4, Of ‘
bt 5by BN A MG e L0 e e
heteideybldalkglénes @r heteroarylene is optionally substituted with I, 2, or
3 suhstitvensdngdependently selected from C3/11, halo, Ci_6 alicyl, C04

allcqgégicfé.g alll ynyl, C15 haloalkyl, halosulfanyl, CN, NO2, N3, OR’,
sSR! "Co)rs; E(O)Nad, C(0)012,d, OCI011le, OC(0)Nad, Nad,

Na{®)12b Na(®)OrR* %(=NRg)Nad, Na(=NRg)N RdRd, P(R1)2,
P(Q120)2 PO)XRRAGRI, S(O)Rd, S(0)Nad, S(0)2R5 , 35 NR'S(0)2RI, and
S(Q)2Nad; In some embodiments, when A is CH then L1 is
(CR4R5)13-(cycioalkylene)-(Ca5)q, pis 0, q

In some embodiments, when A is CH, then L is other than CO or (CR*R’), wherein u is 1.

In some embodiments, when A is CH, then L' is other than (CR*R”),C(O)(CR*R?), or
(CRZ‘RS)V whereinvis 1,2, 3,4, 5, or 6.

In some embodiments, when A is CH, then L' is (CR*R’),~(cycloalkylene)-(CR'R),,
(CR'RY),-(arylene)-(CR*R’),, (CR'R’),-( heterocycloalkylene)-(CR'R?),, (CR'R’),-(heteroarylene)-
(CR'RY),, (CR'R),O(CR'RY),, (CR'R?),S(CR'RY),, (CR*R*),C(OINR*(CR'RY),,
(CR*R"),C(OYO(CR*R?),, (CRR®),0C(O)(CR*R?),, (CRR?),OC(O)NRY(CR'R?),,
(CR'R*),NRY(CR'R),, (CR'R),NR°C(O)NR*(CR*RY),, (CR*R’),S(O)(CR*R’),,
(CR'R),S(O)NRY(CR'R?),, (CRR?),S(0)2(CR*R?),, or (CR*R*),S(0);NR*(CR*R®),, wherein said
cycloalkylene, arylene, heterocycloalkylene, or heteroarylene is optionally substituted with 1, 2, or 3
substituents independently selected from Cy”, halo, Cy. alkyl, Cys alkenyl, C, alkynyl, Cy6
haloalkyl, halosulfanyl, CN, NO,, N3, OR%, SR*, C(O)R®, C(O)NRR?, C(OYOR?, OC(O)R”®,
OC(O)NRRY, NR°RY, NR°C(O)R®, NR°C(O)NRRY, NR°C(O)OR?, C(=NR#NR°RY,
NRC(=NRENRRY, P(R"),, P(OR®),, P(O)RR’, P(O)OROR’, S(O)R®, S(OYNRRY, S(O),R",
NR°S(0),R®, and S(0),NR°RY,;

In some embodiments, when A is CH, then L' is (CR4R5)p-( cycloalkylene)-(CR*R%), p is 0, g
is 0.
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is O. WO 2008/064157PCIYUS2007/085100 In some embodiments,
when A'is N, then L1 is (CR4R5),-(cycloalkylene)-(CR4R5)", pis 0, q is O.

“;.6 glrppodlments Ais N. In some embodiments, A is C&%@%@%@ﬁoo

em odlments Ais CH. In some embodiments, Cy' is aryl or
heteroaryl, each optionally substituted by 1, 2, 3, 4, or 5 -W-X-Y-Z. In
SOME B BBARGEIRS ("Ii?ePsAa‘rWotBﬁ’é)HalM%BB%ﬁrtlﬁ?éﬁ"Bﬂ}‘-‘fllm?)éC& R B is 0. s

0. -W-X-Y-Z. In some embodiments, Cyl is heteroaryl optionally

substithted by dménd /fftsqg 5 -W-X-Y-Z. 10In some embodiments, Cy2 is
aryl or heteroary each optionally substituted by 1, 2, 3, 4, or 5 In

soMeBHIEBY }‘?fgs -&y2i&aryl or heteroaryl, each optionally substituted
by Ih,s2m8 ethbodime,-XWYCIZ' wherein at least one of said -W"-X"-Y'-Z'" is

C(@Q%T%%ﬁ%om&%m%ﬂﬂbﬁﬂ'H‘%&@o&’yl%%ﬂ'o@%ﬁ%?‘%b%ﬁ%&%@ D% L ors

4, or 5 15In some embodiments, Cy2 is heteroaryl optionally
su%s?tltuted by 1, 2, 3, 4, or 5 -W'-X'-Y'- Z'. In some embodiments, Cy' is
quimontisydngiionaits §mb§mmt@dtbyally zulstlmt@rbfs 1R X% -F SInVEORe Z.

empQEimeRts, dnYers Wn@hheﬁékomymm@nm@@@mﬁm%yhl 18 {GRARSIW-X-v-Z.
585135%1 eLe%isglgtg,:k yeeneCT&?Ig Zﬁ%rgﬁy cach’ optzlc())g' 1seu qetgt&te(ﬁ{é‘r RI)IZZ 3,4,0r5
~WERARKS5),-(heteroarylene)-(CR4R5)q, (CREIR'),0(CRLR5)4, or
(CRARS), Do RARRY Wheweyn saidcyeloalkieptslyensiituted by 1, 2, 3, 4, or 5
terogye oalk lene, or heteroagyl S.Opti hbstituted with 1, 2, or
2{5 sgb?;ltfg%r%llngfeggéﬁn b 8 c?gy‘rénlqgﬁlﬁl % C1,6 alkyl, C2.6
alke pymeomsodinga, ©1 18@%&9&9&@3@1‘@%%9%@/1 CN3NO2 SN ORY -2

In some embodiments, Cy” is heteroaryl optionally substituted by 1, 2, 3, 4, or 5 -W>-X’-Y’-

In some embodiments, Cy' is quinonlinyl optionally substituted by 1, 2, 3, 4, or 5 ~-W-X-Y-Z.

In some embodiments, Cy' is quinolinyl.

In some embodiments, L' is (CR*RY),, (CR*R’),-(cycloalkylene)-(CRR’),, (CR*R’),-
(arylene)-(CR*R’),, (CR'RY),-(heterocycloalkylene)-(CRR®),, (CR'RY),-(heteroarylene)-(CR*RY),,
(CR“RS)I,O(CR“’R5 )g 0f (CR*R’),S(CR*R?),, wherein said cycloalkylene, arylene, heterocycloalkylene,
or heteroarylene is optionally substituted with 1, 2, or 3 substituents independently selected from Cy”,
halo, C, ¢ alkyl, C, 6 alkenyl, C, 4 alkynyl, Ci haloalkyl, halosulfanyl, CN, NO,, N5, OR? SR?
C(O)R®, C(O)NRRY, C(O)OR?, OC(O)R®, OC(O)NRRY, NR°RY, NR°C(O)R®, NR°C(O)NRRY,
NR°C(O)OR?, C(=NRENR°R’, NR°C(=NRNR°R’, P(R"),, P(OR®),, P(O)ReRf P(0)OR°OR’, S(O)R®,
S(O)NR‘RY, S(0),R°, NR°S(0),R", and S(O),NRR".

In some embodiments, L' is (CR*R®),.., (CR*R’ )p-(cycloalkylene)-(CRR?),, (CR4R5)p—
(arylene)-(CR'R®),, (CR*R’),-(heterocycloalkylene)-(CR*R’),, (CR*R’),-(heteroarylene)-(CR'R),,
wherein said cycloalkylene, arylene, heterocycloalkylene, or heteroarylene is optionally substituted
with 1, 2, or 3 substituents independently selected from Cy”, halo, C.¢ alkyl, Co alkenyl, Cog
alkynyl, C,.¢ haloalkyl, halosulfanyl, CN, NO,, N3, OR? SR? C(O)R®, C(O)NRR?, C(O)OR?,
OC(O)R", OC(O)NRRY, NR°R?, NR°C(O)R”, NR°C(O)NRR®, NR°C(0O)OR?, C(=NRENR°R*
NRC(=NR&NRR’, P(R"),, P(OR®),, P(O)RR’, P(O)OR°OR’, S(O)R®, S(O)NRR, S(O),R",
NR°S(0),R", and S(0),NR°R".

In some embodiments, L' is (CR'R),, or (CR*R® )p-(cycloalkylene)-(CR*R®), wherein said
cycloalkylene is optionally substituted with 1, 2, or 3 substituents independently selected from Cy’,
halo, Ci¢ alkyl, Cy¢ alkenyl, Cy6 alkynyl, Cy haloalkyl, halosulfanyl, CN, NO,, N3, OR? SR?,
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C(0)Rb, C(0)NRRd, C(0)01?, OC(0)Rb, OC(0)NR'Rd,NRclid, NRC(0)Rb,
NRT(0O)NRuURd, 25 STPX(0)ORa, Ce---NRINReRd, NReC(= NIM)NRcRd,

Vﬁgaég(gg%zeﬂ P(0)ReRf, P(0)OReORI, S(0)Rh, S(0)Nad, /%522"0,07/085100

and S(0)2NR'R6 . In some embodiments, Li'ls
CR4RE),11, (CRARS) -(cycloalkylene)-(CR4RS5),, (CRARS)1, - d
C(Oﬁérﬁéﬁéﬂélaﬂ@ﬁﬁ )@@ﬁ@i@%gyé}@a&yl‘é‘ﬁ&)(@ﬂ%w C(O)NR'R’,

NR(ERAR) L¢hatgroify evie)c(ERERE) R vrehein(eaiy, syelpaikyleos myEngo)R®,

S(O)@@g{ogy&o@@{ggﬁ, q@hg}gg@gmdls optionally substituted 30 with 1, 2,
or 3 substitugnts mdeECnde selected front Cy', halo, C-.6 alkyl, C2_6

alkBISATE SMBOSIRGAGH [CH EhreloGlifiThalsEeialkyilen, NO2, N2, OR!,

SRIn &(0)Rinp CHOXNR B C(Q)ﬁb@c;@ﬁ@)@b OC(O)NReRd Nine,

NIZIGEARRNRIGS(@ONaSRNRC 9998& Eﬁi'}'v\’ (5

NRIC INReRd, P(11)2, )I;(g%{ 121 OR Qs 80)R
CR §(b)¢p€dha Ceeerpsy ol ar?él § ﬁhﬁ“ﬁb" FACSB R ) whertin
said emlbej@menmmsl(@@mmm@@ 1 B)@+(eydioalkyiwivo) (CRAGENE with 1, 2,
or3 Mﬁbﬁfﬁﬁhﬁ%‘éeﬁyﬁl@ﬁl&é@&%@ﬁgﬁ@ﬁa 15{1&@%@%@@:%&&,& QY §Ikynyl Cus

t d ted f hal C lkyl. C2.6
i o el el o s S Ve deteat
oc<wzﬁo§msimﬁéo mmmmmd @(ﬁmomowwmmmr

NRQUANReROC@)NK GEeh NRORNR K(OIRONReGOINIIRE RNBEOIORS3,
R g%r%agl\gé@%ﬁg "C(=NRg)Nad, P(R)2, P(OR')2,P(0)OReORII,

d, S(0)2R1 NR'S(0)2R11, and S(0)21NR'Rd. In
sorfeemstsatismss 12 isEHB orioroakEzs-(RIBANKyherin Bl epaalkylenc is

opmamlg@dmam #itis1CHe o @yEiaprepyieR@dentlyl it SORBITEMDOTIMBNLS ¢ kiky1, C,.

salkr%% BB heteroéhgl? lﬁ¥ 1%)@@& %§4§9%@%Ré§“ éiﬁy&&%?{)o &?(5%\1‘%)1@

en
C(O)@fﬁ tSSSHIBR) %@FBI?A RN RGO R SaIRVERO) AR ene,
mewmmi‘cmmwwmmﬁyl@neﬂénop(@)mmmeﬁmmﬁsmﬂkismmd,

S(o)%@bﬁﬁt{s?@sg*“q&%@ﬂ%ﬁ'ﬁ y selected from CV, halo, Ci 6 alkyl, C26
alkelW1, CL6 alk I‘r%lfRIeAr 6 10 haloalkyl, halosulfanyl, CN, NO2, N3, OR',

SR B RELeIBPRIRe R Bt C(0)R3, OC(0)Na”, Nine,
NF&@@Q@MM&@(@)NWﬁNR@@)@Ra C(=NRg)NR'Rd,
NReG{mINRRINRRY, PR 4&?( RZ‘R? Q)B@Mdﬁ’@&%@m S(O)R',

S( O NRA', S(0)21e. NR'S )2NRAd. in some 'embodiments.
L id ‘(Ef’ﬁlﬁﬁﬁé (Cf}%%fkﬁe 855(:IRA3) wherein said cycloalkylene is
15dptionatiyzdbstitstéd wiER R 2, or 3 substituents independently selected
from So¥3, tlQifrdn®, MY LRZR0 a@[{@gy} C2_6 alkynyl, C1_6 haloalkyl,

T L
(CR@] )zr(@iﬁlgm RelsNROIINRENRE qum)ziR (@ﬁt@mmﬂh@WR ). wherein
said B(AIARAENY arS ARt RAONRBRANR SN ZRB 1P HINRAIStituted with 1, 2,
or 3 substituents independently selected from Cy4, halo, Cis alkyl, Cy6 alkenyl, Cy6 alkynyl, C¢
haloalkyl, halosulfanyl, CN, NO,, N3, OR*, SR*, C(O)R"", C(O)NR'RY, C(O)OR™, OC(O)R",
OC(O)NR™RY, NRRY, NR'C(O)R"", NR®'C(O)NR®'RY, NR*'C(O)OR™, C(=NR¥)NR°RY,
NRTC(=NRENRRY, P(R™),, P(OR),, P(O)R®'RY, P(O)ORT'OR™, S(O)R”, S(O)NR®'RY,
S(0),R", NR®'S(0),R", and S(0),NR*'RY.

In some embodiments, L* is (CR'R®),, (CR'R®).-(cycloalkylene)-(CR'R®), or (CR'R®),-
(arylene)-(CR'R®), wherein said cycloalkylene or arylene, is optionally substituted with 1, 2, or 3
substituents independently selected from Cy*, halo, Cy.6 alkyl, Cp. alkenyl, Cag alkynyl, Ci¢
haloalkyl, halosulfanyl, CN, NO,, N5, OR™, SR*, C(O)R”, C(O)NR“'R, C(0)OR™, OC(O)R",
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20In some embodiments, U is cycloalkylene. In some embodiments, L is
cyclopropylene. In some embodiments, L is (CRA5),0('R4R")t or

WG%%%P&&%CRAR)G In some embodiments. Liis 0 or S. In (@%@ﬁ%@"gidﬂo

Iments, L2 is (CRAhr. 25In some embodiments, L2 is
In some embodiments, L2 is (CR7R8),,

OR8] ARG . (ERIRSK. (RIGHBIOERERIENT
NRCHRENDTRErpaybloRlkgI ene)RRIR BYD)@R'OR”, S(O)RY', S(O)NRS'RY,

S(O)%@Rm&)s &q{erg&qﬂw%@@BRS)l wherein said eycloalkylene, arylene
eterocyc oal 1ene oL, eter(pagrylene is ?cﬁetlonallﬁ substituted with 1, 2, or
o e

3 st G e b Selettedons 0: TR dyCees)-
(CRRkemykrae seidtivyloyli@tnhatoatkyls, imdosuldinys GO N3, QR suBtipents

indefelbhie )ﬁé;@gmu@y@@)pa % ORI ?)F%N,,%h& !5 '%Reﬂa%‘ﬂ) NlFlel

& g l

hal"ﬁgv@}‘g% %3 Iéeszg ‘fg?é P(BF%%&BR ( (6§Rh0§ \IR'IR61 ,
OC(QERR 3NN#—"&% swqa ZR@]R%{nUIS‘@@QNR IRUINRY S6MORTBOAHRBNRS R is

NRYUGRRAR(GRIRE)); (pxsiog) kv@%ﬁ@?&Elifil@lgk(%@eﬁl@‘,SS(p)NRt“}R“, !
gin:said cycloalkylene or arylene, is optionally

S(O)zlgﬁz% @%}%S{DR %&@NQ&{ gétltuents independently selected from Cy4,
halb S@‘A%@WW’@QS%IR@WPa@ﬂ@%ﬁcﬁmﬂﬂnﬁc1 46 haloalkyl, halosulfanyl,

CNmN&a% MBoihnk, SR dlyIO)R1, C(O)NRcIe C(O)OR"l 0OC(0)1e1,

2008/064157PCT/US20071085 ici Cl .
N1 11&?09)6D %‘mené%yé éil\fﬁqc 89?\??1‘ g%@%ﬁf% S
-N F@@%NW@FP‘(S‘MI’}? f’f(olf?é?)%‘ﬁ(@)ﬂ%@lfﬂ“l%ﬁ‘@ﬂ@?LOP?I”é(ﬂ\j‘ﬁ‘é‘? -y’
7’. S(O)NR'IRd S(0)2R, 1'41ciS(0)2R.m, and S(0)2NRRL1. In some

emf?Ps‘E!H‘é%Nc?odh%a%ﬁs(%wﬁéyc%}iﬁl%ﬂﬁ&k%ﬁf u()gtltlﬁg‘g%) ’105 3,4,0r5-W-X"-Y"-

In some embodiments, Cy” is heterocycloalkyl optionally substituted by 1,2,3,4,0or5-W’-
X-Y-Z,

In some embodiments, R' is H.

In some embodiments, R” is H.

In some embodiments, R® is H.

In some embodiments, R* is H.

In some embodiments, R’ is H.

In some embodiments, RS is H.

In some embodiments, R’ is H.

In some embodiments, R® is H.

In some embodiments, R’ is H.

In some embodiments, —-W-X-Y-Z is halo, Cy alkyl, Cy4 alkenyl, Cy¢ alkynyl, C; ¢ haloalkyl,
halosulfanyl, CN, NO,, N5, OR*, SR®, C(O)R™, C(O)NR“R®¥, C(0)OR™, OC(O)R™,
OC(0O)NR“R®, NRR%, NR“C(0)R", NR“C(0)NR“R¥, NRZC(0)OR®, C(=NR®NRR%,
NRZC(=NR#NR“R?, P(R™),, P(OR®),, P(O)R“RZ, P(0)ORZOR?, S(O)R™, S(O)NR*?R¥,
S(0),R", NR*S(0),R™, S(0),NR“R%, aryl, cycloalkyl, heteroaryl, and heterocycloalkyl, wherein
said Cisalkyl, Cysalkenyl, C,¢alkynyl, aryl, cycloalkyl, heteroaryl, and heterocycloalkyl are
optionally substituted by 1, 2, 3, 4 or 5 substituents independently selected from halo, Ci¢ alkyl, Cy
alkenyl, Cs.¢ alkynyl, C;. haloalkyl, halosulfanyl, CN, NO,, N3, OR®, SR, C(O)R", C(O)NR®R¥,
C(0)OR®, OC(O)R™, OC(O)NRPRY, NRZR®, NRC(0)R"2, NRZC(O)NR¥R®, NRC(0YORZ,
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5(CI27128),, wherein said cycloallcylene or arylene, is optionally
substituted with 1, 2, or 3 substituents independently selected from Cy4,
‘ﬂg:go ‘3@ IkyI C-266 alkenyl, C2.6 alkynyl, C1,6 haloallcyl, $2007/085100
DUUSAST CN, NO2, N3, OR',C(0)R", C(0)NRel1e11, C(0J0RT
OC(0)Rm, ocg0)N12 1-Rdt, NW' Rd' , N12"1C(0)Rm), X
CONREPEL R0 NA DS TRIR) VR 78 105RG) o REIR{ (NP ERUFKIBRA(O)OR“OR™., S(O)R™,
S(ONREC(sNREJNRRER M), R 22y ARTREL)2, P(0)12e1Rfi, P(0)0e0R2E,

S@?ﬁs%m@@)l%ﬁﬁ@é‘n%dlv@g(%%%% 1) &‘!\6/\4111%(9 g?kbnyqdcsg( ﬁ(zyll\lly;lllg E\?d(fjoalkyl,

In some embo |ment JS cyc Qa lwiene 9I’ @I’ ene In some

halogghime Ate2- N%soé?yiéﬁe QB EMbBaeht)BF. R ptionally
OC(SINRHRITAIRAR Y, RRICA) RS NR SO@RNBOdiIREats) Y| hetRpayR 2,

@Rn@ﬁ%ibﬁsﬁbsp fted 1!%&@2 ﬁgﬁo‘}R@ﬁﬁ PWiSRYorE, %@ﬂ“ﬁ%ﬁw}w

mbodiments bg:y is eyeloalkyl optionally substituted by 1,2, '3, 4, or 5
S(O)° V\’/N§ ~NOlso esé%%%ents Cy2 is heterocycloalkyl optionally
subistitute chivy dim2nt3 -4y -6F B-AM h80l 0:seikg, ginblodiatignt SNRNIS, HNlor OR™.

someb(gﬁglgglgm%;ﬁs Reig {1p sope embodiments, R3 is H. fn some
rrL%)lodlmen s, 126 is H, In some embodiments, R-is H. 25 In some
em

Odini&hts, R e AT d8iments, R7 is H. In some
embodiremxdRgis H Wi SoifieZembodimentsy RG.isa eyl samadkynyl, Cig

haloﬁmb%ﬁmﬁﬂtﬁd - -XoY -K.isoralos1Ci-6@lirt, ERAratkaryclRckalkymydir™,

ol St NGB e

NRIGFRERONR 2D, T, O) Nﬁ@ﬁémr@@(ﬁ JOR2S QRN mwmg‘hdz
S( meé%ng ReARAZ2R Y 126, %ﬁldaﬂ@Rf@Q ol @MQ@B&E&W loalkyl, wherein
said 8(03 I{ilt % IS&Q,ZRIPW gi(aong‘eR (:?()Rl‘fézlr Isegol)()ﬁlglz ’alll\(li 1% izﬁoa%kﬁl are

s0ajz eroanyT, and terocy erein
opticga| Bf @Eﬁl&ﬂ@byézw ﬂweéﬁyukst@mss SRRy, s@y%hﬁm lﬁaéﬁoawqyl Cas
alke@ndChetiresy aloalkydatird, 3o pticnall Y SUstittte dRY, SR, 8(d)@I*5C(0)NRPRY,
copstieesir-ndepspdently sglegeq ffapdialo, Gie At ® nrocoyor?,
C(=NRENRR®, NRC(=NRENR“RY, P(R?),, P(OR®?),, P(O)R*’R™, P(O)OR?OR?, S(O)R™Y,
S(O)NR“R®, S(0),R"™, NR**S(0),R", and S(0),NR“R*.

In some embodiments, ~-W’-X>-Y’-Z’ is halo, C, s alkyl, C, ¢ alkenyl, Cy.¢ alkynyl, C,.¢
haloalkyl, halosulfanyl, CN, NO,, N3, OR*, SR*, C(O)R*, C(O)NR“R®, C(0)OR®, OC(O)R"Y,
OC(O)NRR®, NR*R*, NRC(O)R"2, NRC(O)NRR%, NR*2C(0)OR*, C(=NR®)NR“R%,
NR“C(=NR#NR“R®, P(R™),, P(OR®),, P(O)R“R", P(0)ORPOR?, S(O)R™, S(O)NR?R®,
S(0),R”, NR“S(0),RY, or S(0),NR“R®.

In some embodiments, ~-W’-X’-Y’-Z’ is halo, Ci¢ alkyl, , C; haloalkyl, halosulfanyl, CN,
NO,, N3, OR¥, SR¥, C(O)R®, C(O)NRR?, S(O)R™, S(O)NR“R®, $(0),R*, NR*S(0),R", or
S(0),NR“R®.

In some embodiments, -W’-X’-Y"-Z’ is halo, Cy ¢ alkyl, C4 haloalkyl, CN, NO,, N3, ORaz,
or C(O)NR“R®,

In some embodiments, -W’-X’-Y’-Z’ is halo, Cy.¢ alkyl, C haloalkyl, CN, NO,, N3, or
OR*,

In some embodiments, ~-W’-X’-Y’-Z” is halo or C(O)NR“R®.

In some embodiments, ~W’-X’-Y*-Z’ is C(O)NR“R*.

In some embodiments, mis 1, 2, 3, 4, 5, or 6.

In some embodiments, the compounds of the invention have Formula Ila or Ilb:
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alkenyl, C-2.6 alkynyl, C3_6 haloalkyl, halosulfanyl, CN, NO2, N3, 012'2".
SR', C(0)1202, C(0)NR'2Rd2, C(0)0W2, OC(0)R'2, OC(0)NR(22Rd2, NA

V@géfé%ﬁng(O)R"Z,NR62C(O)NRe2Rd", N11."2C(0)0R2', l\’lg%Uszommssmo

7PCT/1TS2007/085100 C(=NRg)NRe2R(12,
NR.22C(=NR)NRe2Rd2, that2)2, P(ORI21)2 P(0)R0O2Rf-1,1)(0)0Re20R
S(0)R132, S(O)NIC.12Rd2; SE)2R"2, NR'S(0)2e, and S@®)2N leg.1_c|n
son&eztmll@odime]@ts, -W-X-Y-Z is halo, C6.6 alkyl,C-266 alkeny}, C2.6
aIkyﬁ/yI, C.I~eAalo Npalosulfanyl, CN, NO2, N3:R' ~R(O0)R12,
C(0)NR212:1p, C(O)gR'Z, f)R52, 5 OC(0)NRI2lt
NRc2C(OpR152, NR21e2, NR'2C(0)0Ra.€"
N12.2C(=NR2)NR'2R32, P(R2)2, P(OW2)2, P(0)ReZ2le, P(0)012e20Rn,
S(C)R2, S(O)NRB2Rd2, S(0)2e, NieS(0)2R2, or S(0)2NF'Rd2. In some
embodiments, -W-X-Y-Z is halo, Ci4 alkyl, C4 haloallcyl, CN, NO2, N3, or
0123 12m 5056 RRLAd iSRRG i it PR LOM:SRme .
embodiments, -W-X-Y-Z is methoxy. In some embodiments, -W-X1-Y1-Zi
is halo, C14 alkyl, C24 alkellyl, C2.6 allcp T4 haloalkyl, halosulfanyl,
CN, NO2, Ns, OIR.a2, SRy€(0)32'2, W2Rd2, C(0)0Ra2, OC(0)R52,
OC(0O)NR.12Rd2, NIC-2Rd2, N}/C2C(D)R aHC(0)NR2Rd2,
NW2C(0)0122, C(-NR3)1\11Z2Rd2 MiifeZC(=NRg)NRe2Rd2, P(R2)2,
P(012.c2)2, 13(0)1r2R12, IBfO)Olé\.‘eZOR , S(O)R"2, S(0O)Nee, 15
S(0)2Rb2, NR'S(0)21e2, S(0)2NRe2Rd2, aryl, cycloalkyl, heteroaryl, and
heterocycloalkyl, wherein said C1.6 alkyl, C2.6 alkenyl, Cs"salkynyl, aryl,
cycloallcyl, heteroaryl, and heterocycloalkyl are optionally substituted by 1,
2, B o sebstitiets sHaeperverly ‘sutatiadarsirrat, \B1.6 alkyl, C24
alkenyl, C24 alkynyl, C24 haloalkyl, halosulfagyl, CN, NO2, N3, OR',
S12112, C(0)R02, C(O)NReg{/%dZ, C(0)0e, OL(0)ftI2, OC(0)NeRd2,
NIlitc2R62,N1r2C(0)R52, Nre2 lele®; "2C(0)0Ra2,
Ci(=NRg)NeRd:), Nr2C(---NR8) eilg,/gi%yz 2)2, P(012e2)2,
P(0)Re2R12, P(0)0121:20Rn, S(0)RZ; S(UYNlee, S(0)2e, Nilr2S(0)2Rb2,
and S(0)2N1212Rd2, In some embqdiments, -is halo, C14 alkyl, C2.6
alkenyl, C24 alkynyl, C1-6 haloalkyl, halosulfanyl, CN, NO2, N3, Or2,
SRa2, C.(0)RIli2, C(0)N11'2Rd2, C(0)OR', OC(0)R112, OC(0)NR2le,
N. & 256N Bi 5240 I miNR 4262 () W6 2R ARy NiR O ()ARa2,
C(=NRONR'Rd2, 25 Nlic2C(=NRONR2Rd2, P(12.12)2, P(ORY2)2,
P(0)12'2R.f2, P(0)012.620R12, S(0)Rb2, S(FjNeRd2, S(0)2R12,
NR23(0)2Rb2, or S(0)2N1Xy embodiments, -W"-X'-Y'-Z' is
halo, C1..6 alkyl" C14 haloalkyl, halosulthnylNCN, NO2, N3, OR',C(0)Re2,
C(0)Nefe2, 5(0)Rb2, S(O)NR 21its, 42.112, NeS(0)2Rb2, or
S(0)2NeRd2. 30In some embodimths, -W-X'-Y"-Z"is halo, Cl_s alkyl,
C1.6 haloalkyl, CN, NO2, N3, OR’, Vlla.

In some embodiments, the compounds of the invention have Formula VIIb:

ViIb.

In some embodiments, the compounds of the invention have Formula VIII:
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or C(O)NRe2Rd2. In some embodiments, -W'-X'-Y'-Z" is halo, C,4 alkyl. CI.
saloalkyl, ON, NO2, N3, or In some embodiments,is halo or

“%(9%\4%8 I§762. 35In some embodiments, -VP-Xi-VI-7,i is C@M%&ﬁﬁm@wu
some embodiments, inis 1, 2, 3, 4, 5, or 6. In some embodiments, the
compounds of the invention have Formula lla or WO 2008/064157PCT/U
S2007/085100 In some embodiments, the compounds,of the invention
have Formula HT: 5 IIL In some embodime
invention have Formula VI: Cyl L

2.2
Cy“—L /A\

At various places in the present specification, substituents of compounds of the invention are
disclosed in groups or in ranges. It is specifically intended that the invention include each and every
individual subcombination of the members of such groups and ranges. For example, the term “Ci
alkyl” is specifically intended to individually disclose methyl, ethyl, C; alkyl, C4 alkyl, Cs alkyl, and
Cgalkyl.

It is further intended that the compounds of the invention are stable. As used herein “stable”
refers to a compound that is sufficiently robust to survive isolation to a useful degree of purity from a
reaction mixture, and preferably capable of formulation into an efficacious therapeutic agent.

1t is further appreciated that certain features of the invention, which are, for clarity, described
in the context of separate embodiments, can also be provided in combination in a single embodiment.
Conversely, various features of the invention which are, for brevity, described in the context of a
single embodiment, can also be provided separately or in any suitable subcombination.

As used herein, the term “alkyl” is meant to refer to a saturated hydrocarbon group which is
straight-chained or branched. Example alkyl groups include methyl (Me), ethyl (Et), propyl (e.g., n-
propyl and isopropyl), butyl (e.g., n-butyl, isobutyl, t-butyl), pentyl (e.g., n-pentyl, isopentyl,
neopentyl), and the like. An alkyl group can contain from 1 to about 20, from 2 to about 20, from 1 to
about 10, from 1 to about &, from 1 to about 6, from 1 to about 4, or from 1 to about 3 carbon atoms.

As used herein, the term “alkylyene” refers to a linking alkyl group.

As used herein, “alkenyl” refers to an alkyl group having one or more double carbon-carbon
bonds. Example alkenyl groups include ethenyl, propenyl, and the like.

As used herein, “alkenylene” refers to a linking alkenyl group.

As used herein, “alkyny!l” refers to an alkyl group having one or more triple carbon-carbon
bonds. Example alkynyl groups include ethynyl, propynyl, and the like.

As used herein, “alkynylene” refers to a linking alkynyl group.

As used herein, “haloalky}” refers to an alkyl group having one or more halogen substituents.
Example haloalky! groups include CFs, C,Fs, CHF,, CCl;, CHCl,, C,Cls, and the like.

As used herein, “aryl” refers to monocyclic or polycyclic (e.g., having 2, 3 or 4 fused rings)
aromatic hydrocarbons such as, for example, phenyl, naphthyl, anthracenyl, phenanthrenyl, indanyl,

indenyl, and the like. In some embodiments, aryl groups have from 6 to about 20 carbon atoms.
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10VI. In some embodiments the compounds of the invention have

Formula Vila: Cyl 15 In some embodiments, the compounds of the

inventi ve Formula VIib: Cyl Vilb. 20In sonic embodiments, the
(’:%r‘?]%%%?}dg of the invention have Formula VIII: WO BetKnonossion
2008/064157PCT/1J52007/085100 R2 VOL At various places in the
predehicdpstific atiplinsUisititie AtébMesibBoMYs of the invention are 5
diseloseel incgraLps abdkyENgess Hoiscpeocifieallyiniendrd thaldhg cyclized alkyl,

alkeﬁ@i’%{‘ﬁ'gﬂ Q%p%a@ﬂf%nﬂy ?Jé[pL %Y Q(Ha(ﬁe 191('2))1(1:(9 n(sllblofatlo ofihe mng 2 ? or4
e

members of such S an rang S. For examp e,

fuse%a&&%ﬁeawﬁt@ﬁﬁéw TIVIeRFIMP Y NCRoEe mfym@mywéga&mw@w can have
fromalikiyl abobt 2k yhriamch Gébsalkyd . akbdst fut thesdmntentied thabshe loampaumasObr 3 to 7

wb&'ﬁ%%?@&%%ﬁf&?l%ﬁ%%@c&? iidﬁﬁcq H&‘J@ m 1;35‘?13163 double bonds and/or 0, 1, or 2 triple
bonds. Also included in the definition of cycloalkyl are moicties that have one or more aromatic rings
fused (i.e., having a bond in common with) to the cycloalkyl ring, for example, benzo derivatives of
pentane, pentene, hexane, and the like. A cycloalkyl group having one or more fused aromatic rings
can be attached though either the aromatic or non-aromatic portion. One or more ring-forming carbon
atoms of a cycloalkyl group can be oxidized, for example, having an oxo or sulfido substituent.
Example cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclopentenyl, cyclohexenyl, cyclohexadienyl, cycloheptatrienyl, norbornyl, norpinyl, norcarnyl,
adamantyl, and the like.

As used herein, “cycloalkylene” refers to a linking cycloalkyl group.

As used herein, a “heteroaryl” group refers to an aromatic heterocycle having at least one
heteroatom ring member such as sulfur, oxygen, or nitrogen. Heteroaryl groups include monocyclic
and polycyclic (e.g., having 2, 3 or 4 fused rings) systems. Any ring-forming N atom in a heteroaryl
group can also be oxidized to form an N-oxo moiety. Examples of heteroaryl groups include without
limitation, pyridyl, N-oxopyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, furyl, quinolyl,
isoquinolyl, thienyl, imidazolyl, thiazolyl, indolyl, pyrryl, oxazolyl, benzofuryl, beniothienyl,
benzthiazolyl, isoxazolyl, pyrazolyl, triazolyl, tetrazolyl, indazolyl, 1,2,4-thiadiazolyl, isothiazolyl,
benzothienyl, purinyl, carbazolyl, benzimidazolyl, indolinyl, and the like. In some embodiments, the
heteroaryl group has from 1 to about 20 carbon atoms, and in further embodiments from about 3 to
about 20 carbon atoms. In some embodiments, the heteroaryl group contains 3 to about 14, 3 to about
7, or 5 to 6 ring-forming atoms. In some embodiments, the heteroaryl group has 1 to about 4, 1 to
about 3, or 1 to 2 heteroatoms.

As used herein, “heteroarylene” refers to a linking heteroaryl group.

As used herein, “heterocycloalkyl” refers to a non-aromatic heterocycle where one or more of
the ring-forming atoms is a heteroatom such as an O, N, or S atom. Heterocycloalkyl groups can
include mono- or polycyclic (e.g., having 2, 3 or 4 fused rings) ring systems as well as spirocycles.
Example “heterocycloalkyl” groups include morpholino, thiomorpholino, piperazinyl,
tetrahydrofuranyl, tetrahydrothienyl, 2,3-dihydrobenzofuryl, 1,3-benzodioxole, benzo-1,4-dioxane,
piperidinyl, pyrrolidinyl, isoxazolidinyl, isothiazolidinyl, pyrazolidinyl, oxazolidinyl, thiazolidinyl,
imidazolidinyl, and the like. Also included in the definition of heterocycloalkyl are moieties that have
one or more aromatic rings fused (i.e., having a bond in common with) to the nonaromatic

heterocyclic ring, for example phthalimidyl, naphthalimidyl, and benzo derivatives of heterocycles. A
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10 refers to a compound that is sufficiently robust to survive isolation to a
useful degree of purity from a reaction mixture, and preferably capable of

V{/%rrzwa}j%gﬂynto an efficacious therapeutic agent. Itis furtPheTr/ 2007/085100
appreciated that certain features of the invention, which arc, fo1 (H‘%rlty, §

described in the context of separate embodiments, can also be provided
heterppraeatsi stion ikeairmyle @risotiieh & auviveiselycapdiotisfeattregbpither the
aronthi® ivesntiaonubichoaren. fandaraviiyicdesaribechinthe comexcaflea kol SOl ieties

wher%rr(é 0 9}%%% ’,1%:nagr—]f§1~|1§1%\1§ %Dh V{Q eu(d)s%% t@cﬁalgel)f %F 15 &Wo?us'ﬁ?fpdg %gi%prsto In some

subcombination:. used herein, the turn "alkyl" 1Is meant to a

embedimfitte hhyutesrHEM Glogis R HIzh foutrhihtkavhiAd G6bBraiapfednd in further
emb cﬁmaaspp |&atkybgrokips dbalude naﬂmy hivhe) e thyid Eb)b prapytsalg. haprapyloalkyl
grouﬁ%gnlt%ﬁ’l@ ropy Qb&h’tyé(? & ’ag(')QHtMI,’ %S{Bb&ﬁ%t t/',b(lfmgl)top@ Q%a&%ﬁging,n épo%%t.yfn some

Isopentyl, neopentyl), and the like. An alkyl group can contain from | to

y
embadinerts e o AT FE B 1 0?08 abolif 8P b P1td Lbddeigroatoms. In
somdrgmoliitecatbabt 6¢ttroegclotdahoutpds@rifromidtd &bt Boarbosoatomb.odiments,

the HREA NGB IRGIQM-alkylyengprefsig to a linking alkyl group.  As

used herein, "alkenyr refers to an alkyl group having one or more double
carboEatBEh bEHHS EXabRE Ak POt e ElRERY EBtBpeny
and-thectilerciis “asdd Herlirl; tafke tyteniedkefereuosablinikitad alke il group.

25A3 WeadhhereiruyBlkenid ERfRISITO.a0alk Y GERHR IR %ﬁ CUBRHGicd by an
tri(ple carbon-carbon bonds. Example alkynyl groups include ethynyl,

aryl rrélB'ynyI, and the like. As used herein, "alkynylene" refers to a linking

alkpaybyrbeipn, “arylkeigamey Harsirs, trraloatyy Fafevs sobsiifusdkyygroup! group.
hawpgsang-RmMeraralegansubstitueniss sxampl e halealkylarauns

incl Sd1%¢%ﬁ%;¢i%l‘llzlestér%§ Flg c?ogi‘ll’L %” %‘f_e'rcs: %ozé g: %Fol < ?g%&hgul)lsl%e‘cgeo@i uﬁgtgroaryl
herein, "aryl" réfers to monocyctic or polycyclie e.?j., aving 2, P4
80URused rings) aromatic hydrocarbons such as, for example, phenyl,

naphtin athiatenyaphreantivenylrindanyt indenydyaoskihedikg sibstituted by
ahet%%q}ﬁgl odiments, awl groups have from 6 to about 20 carbon atoms.
0°2008/064157PCT/US2007/085100 As used herein, "arylene" refers to
a lifkivgAPgrobigeroary key (el & anprybgrorenikpit terd y fheteroaryl group.
Donsaremiticicditibayclesincleding cyatizad bdaylpaltarnidicand alleyeyheteroaryl
grOug‘roups. Cycloalkyl groups can include mono- or polycyclic (e.g., having 2,
or 4 fused rings) ring §}/stems, including spirocycles. In some

enff)%‘&ﬁ?ﬂ QFF@?’C)P&FBZIHZW G%B’é iBngﬁ%%oro, chloro, bromo, and iodo.

As used herein, “halosulfanyl” refers to a sulfur group having one or more halogen
substituents. Example halosulfany! groups include pentahalosulfanyl groups such as SF.

As used herein, “alkoxy” refers to an -O-alkyl group. Example alkoxy groups include
methoxy, ethoxy, propoxy (e.g., n-propoxy and isopropoxy), t-butoxy, and the like.

As used herein, “hydroxylalkyl” refers to an alkyl group substituted by OH.

As used herein, “cyanoalkyl” refers to an alkyl group substituted by CN.

As used herein, “alkoxyalkyl” refers to an alkyl group substituted by an alkoxy group.

As used herein, “alkoxyalkoxy” refers to an alkoxy group substituted by alkoxy.

As used herein, “haloalkoxy” refers to an —O-(haloalkyl) group.

As used herein, “arylalkyl” refers to alkyl substituted by aryl and “cycloalkylalkyl” refers to
alkyl substituted by cycloalkyl. An example arylalkyl group is benzyl.

As used herein, ‘“heteroarylalkyl” refers to alkyl substituted by heteroaryl and
“heterocycloalkylalkyl” refers to alkyl substituted by heterocycloalkyl.

As used herein, “amino” refers to NH,,
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5 from 3 to about 20 carbon atoms, 3 to about 14 carbon atoms, 3 to

about 10 carbon atoms, or 3 to 7 carbon atoms. Cycloalkyl groups can
“1;8 %H&arﬂ) v 0, 1, 2, or 3 double bonds and/or 0, 1, or 2 trlple T/Ug2007}085100
ed In the definition of cycloalkyl are moieties that have one of o
aromatlc rings fused (i.e., having a bond in common with) to the cycloalkyl
rings f5e&Reirip (alpdam i dertioas Hhige gtaresybaftasED edine sene the
likexsAseyalaalkylgayphavmerane o more Jispd anRi 6y IRGSLO! @&ﬂlps
ne ARSSARUINAIALINE AIRAG LI RLOMRE BONPN N Llucncr.

maore ring- formlng carbon atoms of a CyClo oup can e oxidized, for

All SRR haYHG R ABXE BES ARH I ST EemsEn e RERIATS Byt AibsTrs pdicated
Comjnohddetyiel gptopy lingyalobutyl, @yelopagiyheyelohexyitityelahgpiyhtoms can be
isolaRYSIPRR RIS AXCIOREXEAY R GYCIPhEXAd lﬁﬂ}élw%cﬂ?m}%té%@w 20PN from

norpinyl, norcarnyl adamantyl, and the like. 15As used herein,

ol IS FAGTE oS (R BRGSO, o T L Rarigores o
by stthetel@arylSgutbesp rdfers gooantaramatic hittefocy CleMNéuiblg Einkisastothe like can

also RESRIQAIQh EI BSHIMER S S416B:aR Sty %X&ﬁfha%ﬁ&%%ﬁ%‘&%%&é{ﬁﬁ[ﬁéi in the
groups include m (ﬁnocycllc and polycycllcée .g., having 2, 3 or 4 fused

pr“‘“ﬁh&%’f%&/&eﬁiga R GEIORSTI G RS A% P8R EAR PG BUBTEsH! dfg e are
desciyid mddnty fonslaed\soxoimoretyisEramplessafdwtdieanytigfoups include

Witb&HE&Q&@UE@H@HW%@MhSN 1&XMQMKQWW@Y{¢M@§U%LM% result from the

r|d zm l, triazi l fu l, |so%un |,th|§ mlda 0 l, thlazol I mdoy
ewap Ole ?n i 1?1 bo Wlt e concomlt mlgra ion of a
oxa?oly enzo ury enzo |eny |azol , IS0Xazo

prot%yﬁéz&WIW|ﬁ’Zﬁ1§/lllfétﬁam§ﬂfl inifatpeigets 2zhmth rael pacz@iyilc is*eﬁﬁ@tzmw,ates having
the sb@ammmyhsoauﬁiaﬂn&waazmge tmmziﬁmqﬁa@%pia d@ﬂﬂ&ﬂar@ﬂﬁl&'ﬂ@ 1tklxeneln enol

nic e embo |ments thel&tawdr% rou hasf abo t 20 carb
pans aml 1mm Cld )éll‘S ctam C Jairs, n]l 111’1 aBl d)ag% ena 1116 - lmlne
atoms, an urther émbodiments from a out3to t 20 carbon

panSa%aﬁ?émmasé?w é‘fh‘ﬁé@lﬁi%‘i‘%t“s?ﬁtlhéc&’d@frﬁ‘éi?y”gmﬁpp@é‘ﬁf&m%f 3 kstepostiq 4ystem,
for edat@p RDOKI ahdaHhiid ARy ferminguatarms] i seamel € rmaginentsoitiRle, and 1H-
and ng— %)é gfﬁﬁ de }0];81561981%64 ’1111 J&%?H&%P&énlﬁlé hg tl?e@%%n%%e% rm by
used herein, "heteroarylene™ refers to a linking heteroaryl group. As use
al’pr%’é}"é?ﬁ“bﬁté’r@@cycloalkyl refers to a non-aromatic heterocycle where one
or GwrpoohB0dthehrnigvigrtiningaatemns ischdweterdatepesuchhamarn@uiingrin the
1nter1§e§1te%§ ol"ﬁﬁﬁf%}éﬁl&aﬂﬁ@h&)‘i@b{a@%&%& Qﬁ(l's'éjgtdﬁgqgwﬁg &Q'Xaﬁxg Ié?oﬁﬁcgnumbel but

having 2, 3 or 4 fused rings) ring systems as well as spiro %cles Example

i S 1o B RIS Rl AT S PR AN G Bz,
tarahyadnoferanyintatrathydrotitienygs, & Sibyelrdbenndftd thereof, are substantially

1solat’l3(i3'@F Rz pdioxal & ReREA-LAAIoXane s Q5§1§9H9dn¥|at| sothi Mi&iﬂ}f' substantially
Ohdk; yl, axazolidinyl 3§Jm|da olldfg%ll and the like. Also included jn

sopa %‘é ShhibOR o HENbRy e kWé% R BE BR R b include, for
exangternationimigefasedi¢il én, theasimgoandor chinroontioro Aultiniad tireration can include

commﬁaﬁ@mmﬁegt%m%lmmow@x&a@%&%bﬁliw%r nBRAth@imidWast about

o ben tlves of heter. 0 o
0 ERORAT R TI Jasibas oD IatoPBEYIasiGh Erts Nablg e Bt o
the Cﬁﬁ@ﬂ@ﬂ@s@dfar@ﬁ?&ﬂ@flﬂﬁggaééhﬁﬁéfahfééﬁéﬁ fﬂﬁoﬂ?@ﬁl&th@fﬁmh@@reﬂﬁh@@%m are
routiROR-AkQmatic portion Also included in the definition of heteroeycloalkyl

arefggmetles wher 8arm rin formlqgazi\ltoms is zﬁ)tllbst gute

2 X0 dr essﬁﬁdgvﬁ%%s in 1g(c)rlﬁe e%%mc‘il Cr%uents “the He tter%é?/cﬁoalkp%/ conﬂjﬁ)unds
descripgd fheieing 4 abRsub ool baBAmAtSHHSa I HPabiR RIS e rafsEdimBritsstiom of the
disclaeagb@dparabouic2incatharatampolndsomelgriodionests dheexisting acid or base
mmel&g&? {8%?'9%%9!8}#&%%%&%%&8&5’;9 ycc%)qa e?aﬁ %léfu%dr’b%ttg)r ILPCQL& ited to,

5 to 6 ring-forming atoms. In some embodiments, the heterocycloal
mmeg%% [BRacg! aﬂélﬁf&aﬁw%ﬁm@hw Aygos: [EE GapEHC ﬁ%“§<9rfr?éldlc rwdues
suchembdainmbnisidheddaterbioy dbatkyingicunpeintaitgtbte ldaitlbie ferdsinkention

some embodiments, the heterocycloalkyl group contains 0 to 2 triple
bonds. 10As used herein, "heterocycloallcylene” refers to a linking
heterocycloalkyl group. As used hetein, "aryleyeloalkyr refers to cycloalkyl
group substituted by an aryl group. As used herein,
"arylheterocycloalkyl" refers to a heterocycloallcyl group substituted by an
aryl group.
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As used herein, "arylheteroaryl” refers to a heteroaryl group substituted by
an aryl group. 15As used herein, "biaryl" refers to an aryl group

y another aryl group. As used herein, "heteroar I
Pers to {fs c@cloalkyl group substituted by a heteroaryl groug é;}(ﬂg%@/&;g 100

. hereh "heteroar éallheterocycloalk I" refers to a heterocycloalkyl group subs
includedbeisyHErdraarPyiotip SPOAS LR B HET IR O EVESF IRF M HEps e alpn-toxic
inorganyd groutpesichatidstatibyharheianaalyl groappbRssksesk higy @idsent invention can be

synthl 9&%%9&% J@J@&% 19, ﬁ??%& rsaeaaﬂ' 95&9&5%%@% Eﬁdd%@@&&l%%r E@f%%@éxml

group. As use herein, "halo" or "’ aogen includes fluor, cbloro, bromo

Chena??a ‘?6’6‘29 . Goverpibe 5831, “HabS UM ietereing dsdirargibeibrsvipgs of
theseormenprmdr evhialo geirisubstiiu emismExamhplephalosutfamy! grecigsineludeor in an

mgaﬂg@ Rtahal 05# Hanyh GrURST SHCRy @Sgél:elauy, %Hﬁ%&b%{&iﬂ Péké%f%é EROr Scetate,

o an -0-alky| group. Exampeal OXy groups incjud emethox ethox

etha 088%91(%1 , H-BrEBY aHd RES5B0xY; LhateRy: ARt e Tndas gugreron's
Pharh@r:emcdh&dfme}ldlkyléﬂr,el\?@@ tvlz s laiieyT groury Stavstituted! DY PEIAK usedournal

of PREHIRuiRIRRORIKYI e Ters d07anRlkyraraiR SURSHUGE Pl RORRUAE N its

" Qereln "alkoxyalkyl" refers to an alkyl group substituted by an alkoxy
- rg?[oup As used herein, "alkoxyalkoxy" refers to an alkoxy group

su 6§ﬁtﬂlﬂ@d@5@’éﬁkw}m@lbswqg@¥é¢ﬁ 8 leaiplaiied dierafesrsefor dp those compounds,

materQt{ @G QH&/()r dosA® sed NBLSI B, aryhalkyt EE@{)@ s tQualkiledical judgment,
. ttuted b a d.'c cIoaIk lalkyl” efers to alkyl substituted

“gu%tagl% 0 Anne%<amp ethaeryfalllﬁyloég)t% IS %e%zy?dfg%s uswelé1 uéreémxgwe toxicity,

lﬂﬂtamétéfléfa%gﬂalwq%férs P Ky P SamstitLternigaete aPprERTERte With a reasonable

bencltinetgraaycloalkylalkyl” refers to aIkyI substituted by heterocycloalkyl. As

us%eh&re?«iﬂt '{ﬁ%‘ﬁﬂ@ﬁ El?sf(? iR Qd'\y pfodrugs of the compounds described herein. As used
herein, “prodrugs” refer to any covalently bonded carriers which release the active parent drug when
administered to a mammalian subject. Prodrugs can be prepared by modifying functional groups
present in the compounds in such a way that the modifications are cleaved, either in routine
manipulation or in vivo, to the parent compounds. Prodrugs include compounds wherein hydroxyl,
amino, sulfhydryl, or carboxyl groups are bonded to any group that, when administered to 2
mammalian subject, cleaves to form a free hydroxyl, amino, sulfhydryl, or carboxyl group
respectively. Examples of prodrugs include, but are not limited to, acetate, formate and benzoate
derivatives of alcohol and amine functional groups in the compounds of the invention. Preparation
and use of prodrugs is discussed in T. Higuchi and V. Stella, “Pro-drugs as Novel Delivery Systems,”
Vol. 14 of the A.C.S. Symposium Series, and in Bioreversible Carriers in Drug Design, ed. Edward
B. Roche, American Pharmaceutical Association and Pergamon Press, 1987, both of which are hereby

incorporated by reference in their entirety.

Synthesis

The novel compounds of the present invention can be prepared in a variety of ways known to
one skilled in the art of organic synthesis. The compounds of the present invention can be synthesized
using the methods as hereinafter described below, together with synthetic methods known in the art of
synthetic organic chemistry or variations thereon as appreciated by those skilled in the art.

The compounds of this invention can be prepared from readily available starting materials
using the following general methods and procedures. It will be appreciated that where typical or

preferred process conditions (i.e., reaction temperatures, times, mole ratios of reactants, solvents,
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WO 2008/064157PCT/US20071085100 As used herein, "alkylamino”
refers to an amino group substituted by an alkyl group. As used herein,
‘%g]ialkg)ammo refers to an amino group substituted by two alkcyr groups
2008/064157 PCTEs20 77085100
e compounds described herein can be asymmetric (e.g., having“one or
more stereocenters). All stereoisomers, such as enantiomers and '
pressyiasteifecT s higtRigeRse (enfEisbeRr Aliises ivitarkss ShewipsiatsdsCQptimum

reactib@ OrRISRME ilnyyami@ nvtnlah@gma;immwnm&tﬂpaﬂyeﬁuh&ﬁme dueai@Bitions can be

cer TN GRNBefRARES 1N APHHY acfive.LageiG forms. Methods on
ow tO prepare optlcal }; aCtIVE or ?rom optica Yy active startlng

mat&fi AFeCare kAo gh Pfél‘éﬁﬁns‘t?dﬁ%%?ir@@&é%ﬁWa%’éﬁW@ Hiftegdgown in
the 0t byrsiesepiselective bymntkiesisanVbanyogeandaiyicisarespiohalafinsyGaNnuclear

nmgﬁ’e% %‘%&9&% p@&%éﬂ%}‘ ‘EQ 533@&?0*@? RIERENLHRANREM Bﬁ’é&@gﬁmtome%y (e.g.,

described herein, and all stich stable isomers are contemﬁ)egted int

UV-rhleintGhvai o e SR tr S QY iR BR ReiaB eraobt thedmisiangt liquid
chrotiveopreseRPinVentibin Byerdesorivedapind may be isolated as a mixture of
'Soﬁi‘éﬁa‘a ﬁ‘%ﬁ&%{é}ﬁ%@ @nm{%@n&ﬁmﬁmwm&pmq é&loﬁ‘&'%‘?‘dﬁg%mml

also include tautomeric founs. Tautomeric forms result from the swapping

groupy ThSASRS BEAECIREP A i eeiRe 8uBtE HSRESEIAREPRIBRTRHS protecting groups
can lgokedivitatstmingidtionofkdlptatche Tadtonseeicifoymspntivde groiptrapibe found,

for JRHIABEISWHICh-AIE ISOMSHIE GFRINNALoN SIRES. MBVIN1BANG/F8ME Sons, 1991,
mpirical formula and t aI charge Example prototropic tautomers include
which i mcorpmat herein b rence inits enfin
etone T Eho pairrs, mide - fridic acmFB’alrs lactam - Intim pairs, amide -
m@b@ a@@@m@ tempinsiecirdtpaipaireraindarhsuiaritd rensindveiedla fotorl which
can same@aaq:}uwewa %m@ere;pgaiti@fm@faaqhﬁtef@@y@léglﬁye%t@nsuf%@wml@, can be

subst]é%t_ia I omeac 1m|da’£%10 % “zlirtm Qrgalj4 1e}c’t%ﬁ?'s il g ?A?e‘rmgéb ?’es or ploducts at the
ISoIndole, an X.ﬁ-l F%20a| automeric’ forms can
tempé@ﬂ#ﬁﬁriﬁrﬁ’@?%ﬁéﬁééwl%ék’é‘d GPdeOMEtidrtn t?ylmafprﬁwh%@augﬂaat%wl the

solv&ﬁonmulngswﬁaﬂﬂﬁdmenﬂﬁﬁbﬁaﬁt’alsmhnglwdﬁpeaﬂtmsatapgseﬁfr&nam can be carried
out 18%% r!&ﬁl%’(‘&h?d{‘;‘éﬁﬂé‘?ﬂ% eSRLnalg b #Be dSalROlgRES 'J}F Wgle 1&%%8%1 step,

atoms having the same atomic number ut rent mass ers. For

suitaBle sAfpas @6%&&%‘%&%@@%@%&8@5&%@% and deutenum In some
embedimients, rthertompornds ohthemdyentienaitd salty thereofyraseus methods

knowit! 913{%‘@@")4@@38@%%%}{ x%i@%@ﬁ&@lbﬁé??é&%%@an §am)%qmn Q‘t‘ mﬁdl resolving

compound is at least p artlall)f/fé)r substantially separated from

acid g A AR 1ol ?H%’éd’@?‘&&t”é&eﬁ“‘?@ﬁu%%‘éb’ﬁrﬁ?&ﬁ {yfractional
recryistelligie o fonekainple fa compesititrbnzitiedeidsthectomipoDndddf fhens of tartaric

acid ”Eﬁé%&&lﬁﬂtaﬁk' Qé@'&ﬁlﬁhﬁ@y@é@ﬂ@ %@@%ﬁ?ﬁ%ﬁé%@ MRS '&L@éﬂ SL00RIBING IR various
least apout 500/0, at least about 60% %Ieast about 70% at least about

opticg iy Ay feRTPRBT Y Gt K XSS 4B DESE st TRELYshobti Yiroke spated out by
clutifmastoabout 38%nby weigiet of 8Bhtheagonypoeaticl of atizdnventivmeor sadnt  (e.g.,

dmidheseoliMathedsifer. isalatingiempavads ANddnel Salts aleFeHlng,in skl

i1 th art. The present invention also includes pharmaceutlcally acceptable salts
ofthe compounds described herein. As used herein, "pharmaceutically
accdstabiesuis vfdhe rg o darivatRes ofihd Hiseloswt compdimrgection pathways

and aedmf@jgsugei@aﬁgmmmpound is modified by converting an existing acid or

base 35 mo%e l@ tf r;{l Examples of pharmaceutically accepta
t
salts mcfud)e ut ar n‘ni d}[zomemlﬁrévraé Vg? 8rganr|18 3C|d saflts o‘%rgparefby the

methedsiefyrtined i Hchemahi Heley atiRati o oy Aithdiea by HR dicordsiiges CL Br, D) using

a suitable base such as, but not limit to, NaH, lithium diisopropylamine (LDA), sodium
bis(trimethylsilyl)amide (NaHMDS), or lithium bis(trimethylsilyl)amide (LiHMDS) can give the
corresponding ester 2 which can be hydrolyzed to the acid 3 with alkaline solution such as lithium

hydroxide, sodium hydroxide, or potassium hydroxide. Coupling of the acid 3 with N,0O-
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such as carboxylic acids; and the like. The pharmaceutically acceptable
salts of the present invention WO 2008/064157PCT/US2007/085100
%%gﬁom%gonventional non-toxic salts of the parent compoislgﬁj/{]ggm%gs 100
or example, from non-toxic inorganic or organic acids. The
~ pharmaceutically acceptable salts of the present invention can be

dimethyiniasz by frerhierdepdfentie ormiseinge vhichreetitanmk bbasitivrdiprilanino)-
phospioigtyhbycafivenpionahaehemioa), nathuds - denrralynsichysaltstardeodiimide
hya/BLERAERA DY [RBEYNG the ffee agthorese (RS P03 538 COMBAIDuronium

with a stoichiometric amount of the appropriate base or amq In water orin
hexaflosrpiRdadiventtSr v h mixtire of%%@@@ﬁéf&ﬂﬁ AonayUespethyluronium
hexafhedoahiokgheth&iBéthy| aoefatdjcgthdngt|csbpdipaiolD OCacetonittibecatie amide 4
whidl&ferigdaLisig.ofiquitable malts Are fQunchin.REMIROEOR S %%g“@?&b‘{ﬂ&@bf the
J1d 1Suence%,(j{lm ed., Mag)z Publishing Company, Easton, Pa,, 1985, p. 11418N -
R Pt RSB RAP AT ROS S BRI 68D SToTH 5 1S A CHIBP R Ritch fech as Nak,
lithigmeerpionatedtherdin by hefade ibelivibs ) Oefitirety. bis(trifibgypiikdseide (LiHMDS)
can gRRAIMAGSHIARIY acreRtalIeyIRICRRIQYEHNSIQIR I SIBEHAULNOBE treatment with
co unds erials ositions or dosage forms which ar

nds, mat , GO . and

R R 1 RS R S DR PR L 7 by

treatipil tith iSSUwhOT tovredir bR o afd anidazd AAbio it Hnies B ideitesicity ).
irritation, allergic response; or other problem or complication,
commensurate with a reasonable 15benefit/risk ratio. The present
invention also includes prodrugs of the compounds described herein. As
used herein, "prodrugs" refer to any covalently bonded carriers which
release the active parent drug when administered to a mammalian
subject. Prodrugs can be prepared by modifying functional groups present
in the compounds in such a way that the modifications are cleaved, either
in routine 20 manipulation or in vivo, to the parent compounds. Prodrugs
include compounds wherein hydroxyl, amino, sulthydryl, or carboxyl
groups are bonded to any group that, when administered to a mammalian
subject, cleaves to Rim) a free hydroxyl; amino; sulthydryt or carboxyl
group respectively. Examples of prodrugs include, but are not limited to,
acetate, formate and benzoate derivatives of alcohol and amine functional
groups in the compounds of the invention, Preparation 25 and use of
prodrugs is discussed in T. Higuchi and V. Stella, "Pro-drugs as Novel
Delivery Systems," Vol. 14 of the A.C.S. Symposium Series, and in
Bioreversible Carrier* in Drug Desigrened. Edward B. Roche, American
Pharmaceutical Association and Feggamon Press, 1987, bath of which are
he\r/e%t; inc pora;tadAbWeferenr%eﬂ thebrentjrely. 30 3{/1 esisy BOMhe
novel compounds of Ih E‘J’rese ¥nvefition cap he Prefdred Ih a variety of
ways known to 5?1(E:-D§kﬁ%ed in the art df organigzsynthesis. TH& conaﬁrbgahds
of the present invention can be synthesized using the mettsods ad®

hereinafter described below, together with synthetic methods known in the
art of syrthetic organic chemjsigy or yasiations therean as appreciated by
tho%eRa i ig,the_bﬁﬁs_S T(Bg mp@ﬁﬁ%lqt thisj%b@oan@can c
prepgred om readily available starting material§’using the %"oellowing
general methods and procedures. It will be appreciated that where typical
or preferred process conditions(i.e., reazctitz)n temperatures, times, mole
ratios of reactants, solvents, WO 200%)’0@“4\1@"7RCT/1T82007/0851@@
pressyres, gtc.) are given; ot@a&pr@cess co itiénﬁHcanﬁlszo be &S <
unlessXathewise Sfdted. Optimdm actioh collditions may- weryith tHe
parﬁéular reactants or solvéfit uséd, but such conditions can ke )QN
determined by one skilled in the At by routine optimization pro'éedures.
The procksses described hereirf can be monitored according to'&ny
suitable method known in 5 the art. For example, product formation can
be monitored by spectroscopic me;?gs, such as nuclear magnetic
resonance spectroscopy (e.g., 1IE30r 13C) infrared spectroscopy,
speetrophotometry (e.g., UV-visible), or mass spectrometry, or by
chromatography such as high performance liquid ehromatograpy (HPLC)

or thin layer chromatography.




Preparation of compounds can involve the protection and deproteetion of
various chemical 10 groups. The need for protection and deprotection,
dgdﬂ%@ 25! selectlon of appropriate protecting groups can be readi
dtanmined by one skilled in the art. The chemistry of protecPﬁﬁS%@ﬂ@sswo
can be found, for example, in Greene, et al., Protective Groups in Organic
Synthesis, 2d. Ed., Wiley & Sons, 1991, which Is incorporated herein by
referRncanimdtsentireyanThepreactionsof theHeneassesidasatined. Reraifrbazide
13 ot DEGRUIR0 QULID TRCLE SOlEDIRMIIER e Gal BELEAdN SBISRIRE in .
he art of organic synth sis. Suitable solvents can be
can éa Bétaﬁ%ﬂaﬁvrﬁmw}éwm HebstAmnTge araiaiethabiotapits Jnggmolecular ring
5  closirtermediates; Omprashitiscatdhaitamperadiresal whichthespeadlioos@ie 15 by
reﬂuga\r\ﬁltﬁdf’%@lg i aﬁe@e‘i’? L%WJ&%%H'%@ 8@1@15%}919 ‘i@’]ﬂéﬂ%ﬁ‘%l aeiQ t Sr fqgﬁegegm the

temperature to the solvent's boiling temperature.”A given reaction can
PreSERFISA S T ORBOUBH AL PHIRAEIS o GRS takSresolpghlorine in 15 with
ammDependiing Gruthieoparticuiar rehctivbesieps 26 suit@blesoti@ntsifdicahloride 8.

particular reaction step can be selected. Resolution of racemie

mixtures of compounds can be carried out by any of numerous methods

known in the art. An example metH88MAudes fractional remystallization

using a "chiral resolving acid" which is a;ﬁ?pﬁ(cally active, fofming

organic acidy&ijtable resotving agentgfor-fiagtional reerystaNIHzatlon
Cyzmg}éhgds aFe—ieﬁexag}plgzﬁ;g;wly active acids,.such as t Ie and L AcOH
forms of tartaric 25 acid, diaggtyltartarma@aigodibenzgykHa acid,
magldellc acid, malic acid, |lactic acid or the various opticall 3actlve
camphorsulfonlc acids. Resolution of racemic mixtures can also be carried
out by elution on a column packed with an optically active resolvmg agent

(e.g." dinitrobenzoylphenylglycine). Suitable elution sol# i ¢ mposition RS
o2 C@n Re determlneg pxpn%skllled in thceza[t2 3%The compounds @fy{he Ri—Cy,
ntigH caR% plepargd d,"for exifplé, usig the reaction pathwa N
D o \
tec s as describe . hesgries of i 1 ,2-b][T,22triazi
derivatives of formula 10 can be prepared by the methods outlined in

Schére 1. Alkylations of Bster 1 with haloalkyd (RiX or R5X, X = Cl, Br, It10
using a suitable base such as, but not limit to, NaH, lithium

dilsuw&aaydamim& ({FEA)OI&QGJKJ BarBBdbjsffirae thydsiliianide: (WaddhR Duthied in
Sche “thl Is)gt“m dL m!agl%#?la!;'l's\fl c)d(%g' rhg%e ;[tgeogd?l{lres oocpqu eglgslt\eactlon
31 can e h yzec? {0 the acid 3 W|th alkal fion suc
IS5 of lﬁtwmma%@%@ SHaivh Aydiseaenbl hatadebs mfd%wdémoédmﬁ@lwed by
intratfhiteaglid S/ tloshtOead ¥ EQ084d B9PCTALTS2007/085100
dimethylamine hydrochloride in the presence of
benzotriazol-1-yloxytris-(dimethylamino)- phosphonium
hexafluorophosphate, (BOP), or Scheme3
N-(3-dimethqugﬂnopropyl)-N1-ethylcarbodiimide Oﬁ/NHZ
N

PN )J\NHNHQ N LNy

’
ink/o - LZJ\/ “OH Cyg.L2J\4N‘OH_——b \N/J§

11 16 17 14

10

O

20
Further alternatively, compound 14 can be prepared accc;rding to the procedure outlined in
Scheme 4. The acid ester 18 can be converted to alpha-halo ketone 26 by treatment with
dimethylsulfoxonium methylide, generated by refluxing of trimethylsulfoxonium chloride with

potassium tert-butoxide in THF, followed by a cleavage reaction with anhydrous hydrogen chloride at
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hydrochloride(EDC.1),0rN,N,N ,N-tetramethyl- O(7- azab
emzotriazol-1-yl)uronium itexafluerophosphate(HAM,or0O-(ben7otriazol -1-
ramethyluronium 5 hexalluorophosphate (DRT
%%Ohgﬁ%%%%hexylcarbodumlde (DCC) can produce the amlggcdfi’@ﬁzoﬁmssmo
reduced to the aldehyde 5 by lithium tetrahydroaluminate (LAH). Wittig's
abouthactioN sfiHatiamehyders KitPnentdtraky et st vy HiHbsprlstigdipne can
prodifomide abgiasiitabiribasasdthas Nalth Hhiun SaddeY o dihydrotriazinone 23.
Ox1d§t1%g%%th¥ ﬁlix%%lgm((m l_sltll\(/zllp Szﬁu ”itﬂ'#o egl7% il feoth le(;!y %@ug oc hlorite
can give a methoxyetl%ene derivative 6 which can be conven
or D t??é éﬁf@ﬂ}fo‘@@lb‘f}lf’réﬁtment with 10 aqueous HCI solution. Reaction of
chloro-aldehyde 8 which can he obtained from the aldehyde 7 by
treatment with NCS with 2-aminoyigzine,9 provide
imidazo[1,2-b][1,2,4]triazine derivatives 10. 1520 Ra R5R4 R5Wftt|g Cyl
N,Cy LAN1reaction 0 00 R4 R5 Cyl*--"Ofyle HCI WO )J\
2008/064157Peq51182007/085100 s” “NNa
O /§\ 0 O O \—Q 21
2 2 » Z»U\/Cl —_— 0
cy?"L” OR KO(Bu-t) Cyz—t L

18 19 20

O,N SO4Na
Cy& 2
Cy? S, \©/ AT
/\sz y _HaNNH, \[/ NH _ \[/ NH
. Y
N~ o
N N” 0

NaOH

/S(‘

22 23 14

In a similar manner, the triazine 3 can be prepared by the methods outline in Scheme 5.
Amide 25, obtained by coupling of the acid 24 with N,O-dimethylhydroxylamine in the presence of
BOP or DCC, can be converted to the corresponding ketone 27 by reaction With lithium agent 26
which can be produced by treatment of 1,3-dithiane with n-buty! lithium at low temperature. Reflux of
the ketone 27 with thiosemicarbazide in an inert solvent such as ethanol or toluene in the presence of
an acid such as 4-toluenesulfonic acid can afford the compound 28. Alkylation of compound 28 with
methyl iodide in the presence of a suitable base such as cesium carbonate, potassium carbonate,
sodium carbonatc or sodium hydroxide can give triazine 29 which can be transformed to the
compound 9. The triazine 3 can be prepared from 9 as previously described.

Scheme §

25



The 2-aminotriazine 9 can be prepared by the method outlined in Scheme
2. Semicarbazide 13 can be prepared by reaction of the semicarbazide
chloride with oxo-acetal 12 which, in turn, can be obtained from
V@ég{jg{%{g@[ ehyde 11 by treatment with triethylformate. Intramoleey %"r”ﬁ’ﬁ%l“"
5 closure of 13 can afford the triazinone 14 which can be converted to the
corresponding chloride 15 b iwith POC13 in an inerf solvent such s__NH,
ascchloshéiaiel , 2-dichloroethape, or toluenegn the presefice of a catalyti(:\\r[l/H
apflount &%ﬁmethﬂt&mmméde (D¥IF), Replacement of'thle chidiitre in IS N
cy? With @mmonia can yie[?d 2-aminotriaziné§/ hich gan tﬁm to le)\(S
by reaction with the chloride 8. POCI3tV2_L2Cy2-L2 %Nﬁe» CyX¥CN. S\J
N *NC1MeOH....-Nei?N H2 R5 R4 cy2,c87 NN 861 28

R4 R5 O

5
] R
R]-C
Cy&, » CY&, 5 Cyq CyA., 5 Y1
L2 N. L2 _N. &l L2 N.
i S W ¢ S ¢4
—__). ~
N7 “sme NHa/MeOH SN NH, SN N
29 9

10

A series of triazine derivatives of formula 35 can be prepared according to the procedures

outlined in Scheme 6. Amine derivative 32 can be obtained from the chloride 30 by treatment with

5 ethyl hydrazinecarbimidothioate hydrobromide followed by replacement with hydrazine. Reaction of
32 with acid chloride 8 can produce the triazinone 33 which can be transformed to the corresponding
chloride 34. Suzuki Coupling of 34 with ArB(OH), give the triazine derivative 35.

10
15

Scheme 6

26



141510 Alternatively, the triazinone 14 can be prepared according to
the procedure outlined in Scheme 3. The oxo-acetaldehyde 11 can be
“; %f d]to the corresponding oxo-oxime 16. Reaction 1%(%?}92}%' rb};smo
semlcar a2|de can give the compound 17. Hydrolysis of the oxime |n
followed by intramolecular ring closure can afford compound 14. Scheme
3 N,OH OOH%N NEHN K& 2N, cy2- L Cy LOH Cy2 NH2 N-NH N, Ow
]

RO H)\NHNHZ O - Cy
: LG G ) Q-

OR 2) EtOH Hy
30 31 32
’ cy' cy'
O\]\:N\N N POCI; Suzukn Couplmg Ar\[
\N/li"N ArB( OH)2 )\
33 34 35

A series of triazine derivatives of formula 47 can be prepared according to the procedures

outlined in Scheme 7. Treatment of the acid 36 with thiosemicarbazide in the presence of base such as

5  sodium carbonate, potassium carbonate, sodium hydroxide, potassium hydroxide, or the like can give
the compound 37 which can convert to compound 38 by alkylation with methyl iodide. Triazinone 39

can be obtained from 38 by replacement with hydrazine followed by reaction with the chloride 8.
Compound 39 can be transformed to the corresponding chloride 40 by treatment with POCl; or

SOCI,. Reaction of 40 with an appropriate amine can afford the triazine derivative 41.

10

Scheme 7
HQN\/I\J:
2 2 2
o) HQN ) Cy /N\NH Mel Cy /N\N NH3/MeOH Cy /N\N
Cy? —_—— /g —_— P —— |
OH  Base 0P >N"s  Base 0Z >N s 07 >N" " NH,
o) H H H
36 37 38 39
1
cy' L1-Cy Cy'
gCl  Cya X, POCI3 Cy, NHQR Cya~ X
- 10 o8 LR
=~ NS S
0PN N Base HNT SN N
H
40 41 42

A series of triazine derivatives of formula 45 can be prepared according to the procedures
15 outlined in Scheme 8. Suzuki coupling of bromopyrimidine 43 with an arylboronic acid ArB(OH),
can give 2-aminotriazine 44 which can react with chioro-aldehyde 8 to provide the triazine derivative

35
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Cy2?L2NO 1116171420 Further alternatively, compound 14 can
be prepared according to the procedure outlined in Scheme 4. The acid
ester 1(5)3 can be converted to alpha-halo ketone 20 by treatrri)(-:-CnTt/[\gxéiz'g5107/085100
y?suﬁ?oxonium methylide, generated by refluxing of
trimethylsulfoxonium chloride with potassium tert-butoxide in THF,

followed by a cleavage reaction witheattfdrous hydrogen chloride at WO
2008/064157ITT/US2007/085100 about 65C. N-alkglation of a-halo
ketone 20 with the sodium salt of 2,41hiazo|édipelﬁigﬁe can produce thecy
rsubstituted 2,4xhjazglidingdiopg 22 which ¢an e conveyted /%2‘
dmzinon{a—%.—eﬁdaﬂon bf 2B with suitablebxidants gﬁ@d m
3-nitraifenrenesulfgfdte Or tert-hyfy chlorite or DDQ can yi€ld the
triazin%ne 14. Schai" 45

44

The 2-aminotriazine 44 can be prepared by the method outlined in Scheme 9. The 2-

aminopyrimidine 44 can be obtained by heating a mixture of an enaminaldehyde 46 with guanine

hydrochloride. Alternatively, Suzuki coupling of aminopyrimidiny! boronic acid 47 with aromatic

halide Cy*-X (Cy” is an aromatic moiety and X = Cl, Br, I) provides the 2-aminopyrimidine 44.

Scheme 9

Suzuki

2 2
-+ —_— s
N N NH N" "NH;

NMe, HyN Ha

coupling
46 44 47

A series of cycloalkylcarboxylic acids formula 51 can be prepared by the method outlined in

Scheme 10. Mono-alkylation of alpha-substituted methyl 48 with an alkylenedihalide such as ethylene

dibr

omide, 1,3-dibromopropane, and 1,4-dibromobutane can provide mono-alkylated product 49,

followed by treatment with either 1) sodium hydride in dimethylsuloxide (DMSQ) or DMF or 2)

lithium diisopropylamide (LDA) in THF can provide the cycloalkylcarboxylic acid esters 50.

Hydrolysis of 50 in presence of base such as lithium hydroxide, sodium hydroxide, potassium

hydroxide, or the like can give the corresponding acid 51.

Scheme 10
LDA/THF ey ) , Jn
OMe > 5th OmMe NaH/DMSO Cy1SZﬂ/OMe LiOH Cy12”/OH
o Br(CHy),Br o o MeOH/H,0 0
48 49 50 51

Alternatively, a series of cycloalkylcarboxylic acids of formula 51 can be prepared from the

corresponding nitrile 52 as shown in Scheme 12. Alpha-substituted acetonitrile 52 can be treated with

potassium hydroxide and alkylenedihalides such as ethylene dibromide, 1,3-dibromopropane, 1,4-

dibromobutane, and the like to provide substituted cycloalkylcarbonitriles 53, which can be followed

by hydrolysis to afford the desired cycloalkylcarboxylic acid 51.
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Scheme 12
—~ KOH y)” KOH h OH
cy” eN —— ¢y en > Cy
Br(CH,),Br Ethylene glycol 0O
52 53 51
Methods of Use

Compounds of the invention can modulate activity of protein.kinases. Example protein
kinases modulated by the compounds of the invention include RTKs of the HER subfamily (e.g.,
EGFR, HER2, HER3 and HER4), of the insulin subfamily (e.g., INS-R, the IGF-1R and the IR-R), of
the PDGF subfamily (e.g., the PDGF alpha and beta receptors, CSFIR, ¢-kit and FLK-II), of the FLK
subfamily (e.g., Kinase insert Domain-Receptor fetal liver kinase-1 (KDR/FLK-1), the fetal liver
kinase 4 (FLK-4) and the fms-like tyrosine kinases 1 and 3 (fit-1 and flt-3)), of the FGP receptor
family (e.g., FGFR1, FGFR2, FGFR3 and FGFR4), of the Met subfamily (e.g., c-Met, Ron amd Sea),
and of the Src, Abl, and Jak (e.g., Jakl, Jak2, and Jak3) subfamilies. In some embodiments, the
compounds of the invention modulate activity of ¢-Met.

The term “modulate” is meant to refer to an ability to increase or decrease activity of an
enzyme or receptor. Modulation can occur in vitro or in vivo. Modulation can further occur in a cell.
Accordingly, compounds of the invention can be used in methods of modulating a protein kinase,
such as an RTK, by contacting the enzyme (or cell or sample containing the enzyme) with any one or
more of the compounds or compositions described herein.

In some embodiments, compounds of the present invention can act as inhibitors of one or
more protein kinases. In some further embodiments, compounds of the invention can be used in
methods of inhibiting an RTK of the Met or FLK subfamilies. In yet further embodiments, the
compounds of the invention can be used in methods of inhibiting ¢-Met, KDR, or flt-3 kinase. In yet
further embodiments, the compounds of the invention can be used as inhibitors ¢-Met. In yet further
embodiments, the compounds of the invention are selective inhibitors of ¢-Met.

Treatment of a cell (in vitro or in vivo) that expresses a protein kinase with a compound of the
invention can result in inhibiting the ligand/kinase signaling pathway and inhibiting downstream
events related to the signaling pathway such as cellular proliferation and increased cell motility. For
example, the compounds of the invention can block and/or impair the biochemical and biological
processes resulting from c-Met pathway activation, including, but not limited to, c-Met kinase
activation (e.g. c-Met phosphorylation) and signaling (activation and recruitment of cellular substrates
such as Gabl, Grb2, Shc and c-Cbl and subsequent activation of a number of signal transducers
including PI-3 kinase, PLC-y, STATs, ERKI1/2 and FAK), cell proliferation and survival, cell

motility, migration and invasion, metastasis, angiogenesis, and the like. Thus, the present invention
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In a similar manner, the triazine 3 can be prepared by the methods outline
in Scheme 5. 10 Amide 25, obtained by coupling of the acid 24 with

- Ihydroxy-lamine in the presence of BOP or DCC, can be
%%)v@r@ %ﬁgg the corresponding ketone 27 by reaction with lith %{Hsa%og(gﬁ 85100

26 which can be produced by treatment of 1,3-dithiane with n-butyl lithium
furthgy psQy Wsmputagdref rbrisingf i At asD Fionthng) iR AR SRS FIGH /o-Met
kinasaetgienilve phaueh asetbiangl ontoliugn@d méhewmes&m@@hama@m suehias The

presé}lt %l%%‘é% "HI}%Q]C ﬁaf):{/g &agle%f%g F]gh?‘oqmg%lijagfel a§1v€‘ Féﬁvﬁf}f% a cell or inhibiting

comp ound 28 wit met d e In the presence o Ita base

cell %Elh%gyé@gﬁn?ﬂnéé?ﬁﬁﬂh?@thﬁcﬁ%ﬁé?ﬁﬁ@l ebfdmEicgodium carbonate or
sodibnpsenoxidentan Giveetriprivide? Snathich canubsitiansfaraeckioctited with a

dysr&%@qaga& S Ll%ﬁﬂg%!&lﬁvﬁf%ﬂg%& em%‘%%lr%&@tg?‘%&%w%& 16551011 of the
described. Scheme 7 --s-,e Li 1 0 MeNHOM emmD

protengéfgwéy]? ) Eﬁh'\/lﬂlﬂll_i\e] -@ngﬁ% wldémmmtenng to the 1nd1v1dual in need of such

treatment a therapeutically effective amount or dose of a compound of the present invention or a
pharmaceutical composition thereof. In some embodiments, the dysregulated kinase is of the Met
family (e.g., c-Met, Ron, or Sea). In some embodiments, the dysregulated kinase is overexpressed in
the diseased tissue of the patient. In some embodiments, the dysregulated kinase is abnormally active
in the diseased tissue of the patient. Dysregulation of c-Met and the HGF/c-Met signaling pathway is
meant to include activation of the enzyme through various mechanisms including, but not limited to,
HGF-dependent autocrine and paracrine activation, c-mef gene overexpression and amplification,
point mutations, deletions, truncations, rearrangement, as well as abnormal ¢-Met receptor processing
and defective negative regulatory mechanisms.

In some embodiments, the compounds of the invention are useful in treating diseases such as
cancer, atherosclerosis, lung fibrosis, renal fibrosis and regeneration, liver disease, allergic disorder,
inflammatory disease, autoimmune disorder, cerebrovascular disease, cardiovascular disease, or
condition associated with organ transplantation. In further embodiments, the compounds of the
invention can be useful in methods of inhibiting tumor growth or metastasis of a tumor in a patient.

Example cancers treatable by the methods herein include bladder cancer, breast cancer,
cervical cancer, cholangiocarcinoma cancer, colorectal cancer, esophageal cancer, gastric cancer, head
and neck cancer, cancer of the kidney, liver cancer, lung cancer, nasopharygeal cancer, ovarian
cancer, pancreatic cancer, prostate cancer, thyroid cancer, osteosarcoma, synovial sarcoma,
thabdomyosarcoma, MFH/fibrosarcoma, leiomyosarcoma, Kaposi’s sarcoma, multiple myeloma,
lymphoma, adult T cell leukemia, acute myelogenous leukemia, chronic myeloid leukemia.
glioblastoma, astrocytoma, melanoma, mesothelioma, or Wilm’s tumor, and the like. -

As used herein, the term “cell” is meant to refer to a cell that is in vitro, ex vive or in vivo. In
some embodiments, an ex vivo cell can be part of a tissue sample excised from an organism such as a
mammal, In some embodiments, an in vitro cell can be a cell in a cell culture. In some embodiments,
an in vivo cell is a cell living in an organism such as a mammal,

As used herein, the term “contacting” refers to the bringing together of indicated moieties in an
in vitro system or an in vivo system. For example, “contacting” a compound of the invention with a
protein kinase includes the administration of a compound of the present invention to an individual or
patient, such as a human, as well as, for example, introducing a compound of the invention into a

sample containing a cellular or purified preparation of the protein kinase.
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242527 cy2,...L.2 CY2." L2N -2 'N-2' NN I-,")", . "IL. N sme NF-13/MeOH-N
NH2 299 A series of triazine derivatives of formula 35 can be
e ording to the procedures outlined in Scheme 6. Amine
Vgéril?}/z(-]]'aﬁt?\)/ge“:ilii‘%C can be obtained from the chloride 30 by treatment with & /085100
ethyl hydrazinecarbimidothioate hydrobromide followed by replacement
withhyRsFasTfE e Setorndaakint avideehiaweibigeseamseablsices ftieto any animal,
inchitiazinonends, Wwhithisiambe tianstonmaeddathe.cpiseapanding ehlasidatdd. sheep,

horssa Uzt Goupling of 34 with, 58(10-1‘.1)2 give the triazine derivative 35. 10
15 écﬁhlé?ne’G W052688/06§\1]g17I%néT/USZOO7/0851OO

As used herein, the phrase “therapeutically effective amount” refers to the amount of active
compound or pharmaceutical agent that elicits the biological or medicinal response that is being
sought in a tissue, system, animal, individual or human by a researcher, veterinarian, medical doctor
or other clinician, which includes one or more of the following:

(1) preventing the disease; for example, preventing a disease, condition or disorder in an
individual who may be predisposed to the disease, condition or disorder but does not yet experience or
display the pathology or symptomatology of the disease;

(2) inhibiting the disease; for example, inhibiting a disease, condition or disorder in an
individual who is experiencing or displaying the pathology or symptomatology of the disease,
condition or disorder; and

(3) ameliorating the disease; for example, ameliorating a disease, condition or disorder in an
individual who is experiencing or displaying the pathology or symptomatology of the disease,
condition or disorder (i.c., reversing the pathology and/or symptomatology) such as decreasing the

severity of disease.

Combination Therapy

One or more additional pharmaceutical agents or treatment methods such as, for example,
chemotherapeutics, anti-cancer agents, cytotoxic agents, or anti-cancer therapies (e.g., radiation,
hormone, etc.), can be used in combination with the compounds of the present invention for treatment
of the diseases, disorders or conditions described herein. The agents or therapies can be administered
together with the compounds of the invention (e.g., combined into a single dosage form), or the agents
or therapies can be administered simultaneously or sequentially by separate routes of administration.

Suitable anti-cancer agents include kinase inhibiting agents including trastuzumab
(Herceptin), imatinib (Gleevec), gefitinib (Iressa), erlotinib hydrochloride (Tarceva), cetuximab
(Erbitux), bevacizumab (Avastin), sorafenib (Nexavar), sunitinib (Sutent), and RTK inhibitors
described in, for example, WO 2005/004808, WO 2005/004607, WO 2005/005378, WO
2004/076412, WO 2005/121125, WO 2005/039586, WO 2005/028475, WO 2005/040345, WO
2005/039586, WO 2003/097641, WO 2003/087026, WO 2005/040154, WO 2005/030140, WO
2006/014325, WO 2005/ 070891, WO 2005/073224, WO 2005/113494, and US Pat. App. Pub. Nos.
2005/0085473, 2006/0046991, and 2005/0075340.

Suitable chemotherapeutic or other anti-cancer agents further include, for example, alkylating
agents (including, without limitation, nitrogen mustards, ethylenimine derivatives, alkyl sulfonates,
nitrosoureas and triazenes) such as uracil mustard, chlormethine, cyclophosphamide (Cytoxan™),

ifosfamide, melphalan, chlorambucil, pipobroman, triethylene-melamine,
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303132 333435 A series of triazine derivatives of formula 47 can be
prepared according to the procedures outlined in Scheme 7. Treatment of

Vyae &?ﬂ&{iwith thiosemicarbazidc hi the presence of base slyé:f}l?ssﬂ% 085100
soélum carqbonate, potassium carbonate, sodium hydroxide, potassium

_hydroxide, or the like carlw%ive the compound 37 which can convertto
triethy g BaPIP PEBYAIRY | RHBRIthCAB IS0 diSTRRZ ISR BYiBanidsarbazine, and
temoablati@d from 38 by replacement with hydrazine followed by reaction with

thegghlgride,8, Compound 39 can be transformed to the corresponding .
chloridqe3 %O%gy%rteatf%en%[ WI%] POC13 or SOCI. ené%c%}onegf% withan P

antinggiphiolitiattnelring cafarfdiertrd tridslite didrivatoiat. Porgefiamanylogs, purine
analdd? NN H GHRANS G¥Ria N NHHvie ks - sudy 2N midihdd34Me OH fyidi#4NIN floxtitidine,
cyta%,%ﬁ%c%to%ﬁé%eﬂm&]'Qﬁ‘ﬁg,'%M(?ar*mmgp@ltgﬁutéY)@Iﬁggatine, and gemcitabine.

Suitable chemotherapeutic or other anti-cancer agents further include, for example, certain
natural products and their derivatives (for example, vinca alkaloids, antitumor antibiotics, enzymes,
lymphokines and epipodophyllotoxins) such as vinblastine, vincristine, vindesine, bleomycin,
dactinomycin, daunorubicin, doxorubicin, epirubicin, idarubicin, ara-C, paclitaxel (Taxol™),
mithramycin, deoxyco-formycin, mitomycin-C, L-asparaginase, interferons (especially IFN-a),
etoposide, and teniposide.

Other cytotoxic agents include navelbene, CPT-11, anastrazole, letrazole, capecitabine,
reloxafine, cyclophosphamide, ifosamide, and droloxafine.

Also suitable are cytotoxic agents such as epidophyllotoxin; an antineoplastic enzyme; a
topoisomerase inhibitor; procarbazine; mitoxantrone; platinum coordination complexes such as cis-
platin and carboplatin; biological response modifiers; growth inhibitors; antihormonal therapeutic
agents; leucovorin; tegafur; and haematopoietic growth factors.

Other anti-cancer agent(s) include antibody therapeutics such as trastuzumab (Herceptin),
antibodies to costimulatory molecules such as CTLA-4, 4-1BB and PD-1, or antibodies to cytokines
(IL-10, TGF-B, etc.). Further antibody therapeutics include antibodies to tyrosine kinases and/or their
ligands such as anti-HGF antibodies and/or anti-c-Met antibodies. The term “antibody” is meant to
include whole antibodies (e.g., monoclonal, polyclonal, chimeric, humanized, human, etc.) as well as
antigen-binding fragments thereof.

Other anti-cancer agents also include those that block immune cell migration such as
antagonists to chemokine receptors, including CCR2 and CCR4.

Other anti-cancer agents also include those that augment the immune system such as
adjuvants or adoptive T cell transfer.

Other anti-cancer agents include anti-cancer vaccines such as dendritic cells, synthetic
peptides, DNA vaccines and recombinant viruses.

Methods for the safe and effective administration of most of the above agents are known to
those skilled in the art. In addition, their administration is described in the standard literature. For
example, the administration of many of the chemotherapeutic agents is described in the "Physicians'
Desk Reference" (PDR, e.g., 1996 edition, Medical Economics Company, Montvale, NJ), the

disclosure of which is incorporated herein by reference as if set forth in its entirety.

Pharmaceutical Formulations and Dosage Forms
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11-CY1 8 CI ON--"L"N Cyl POCI3Cy2..,,cy, \NH2R . Cy2. Xk, -- IN\ CI
NNRHN N -"LNBase N 404142 A series of triazine derivatives of formula
45 can be prepared according to the procedures 15 outlined in Scheme S.

Y AR%€8WYling of bromopyrimidine 43 with an arylboronic atid ArBle3 53100

can give 2-aminotriazine 44 which can react with chloro-aldehyde 8 to
provikhe the lriadimepierivativieds thy O R0O8B6A 16T PGIKiIS2007/8B51806red in

the f&ﬁh@frﬁﬁa&laceutical compositions which is a combination of a compound of the invention and
a pharmaceutically acceptable carrier. These compositions can be prepared in a manner well known in
the pharmaceutical art, and can be administered by a variety of routes, depending upon whether local
or systemic treatment is desired and upon the area to be treated. Administration may be topical
(including ophthalmic and to mucous membranes including intranasal, vaginal and rectal delivery),
pulmonary (e.g., by inhalation or insufflation of powders or aerosols, including by nebulizer;
intratracheal, intranasal, epidermal and transdermal), ocular, oral or parenteral. Methods for ocular
delivery can include topical administration (eye drops), subconjunctival, periocular or intravitreal
injection or introduction by balloon catheter or ophthalmic inserts surgically placed in the
conjunctival sac. Parenteral administration includes intravenous, intraarterial, subcutaneous,
intraperitoneal or intramuscular injection or infusion; or intracranial, e. g., intrathecal or
intraventricular, administration. Parenteral administration can be in the form of a single bolus dose, or
may be, for example, by a continuous perfusion pump. Pharmaceutical compositions and formulations
for topical administration may include transdermal patches, ointments, lotions, creams, gels, drops,
suppositories, sprays, liquids and powders. Conventional pharmaceutical carriers, aqueous, powder or
oily bases, thickeners and the like may be necessary or desirable.

This invention also includes pharmaceutical compositions which contain, as the active -
ingredient, one or more of the compounds of the invention above in combination with one or more
pharmaceutically acceptablé carriers. In making the compositions of the invention, the active
ingredient is typically mixed with an excipient, diluted by an excipient or enclosed within such a
carrier in the form of, for example, a capsule, sachet, paper, or other container, When the excipient
serves as a diluent, it can be a solid, semi-solid, or liquid material, which acts as a vehicle, carrier or
medium for the active ingredient. Thus, the compositions can be in the form of tablets, pills, powders,
lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, syrups, aerosols (as a solid or in
a liquid medium), ointments containing, for example, up to 10 % by weight of the active compound,
soft and hard gelatin capsules, suppositories, sterile injectable solutions, and sterile packaged
powders.

In preparing a formulation, the active compound can be milled to provide the appropriate
particle size prior to combining with the other ingredients. If the active compound is substantially
insoluble, it can be milled to a particle size of less than 200 mesh. If the active compound is
substantially water soluble, the particle size can be adjusted by milling to provide a substantially
uniform distribution in the formulation, e.g. about 40 mesh.

Some examples of suitable excipients include lactose, dextrose, sucrose, sorbitol, mannitol,
starches, gum acacia, calcium phosphate, alginates, tragacanth, gelatin, calcium silicate,
microcrystalline cellulose, polyvinylpyrrolidone, cellulose, water, syrup, and methyl cellulose. The

formulations can additionally include: lubricating agents such as talc, magnesium stearate, and
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The 2-aminotriazinc 44 can be prepared by the method outlined in
Scheme 9. The 2- 5 aminopyrimidine 44 can be obtained by heating a

iX enaminaldehyde 46 with guanine hydrochlorid
“&qt%ﬁyég%];e y, Suzuki coupling of aminopyrimidinyl boronie ag%%}s%&’. %/085100
aromatic halide Cy2-X (Cy2 is an aromatic moiety and X = Cl, Br, )
minegl ABE AR BcaImiFBIYHAHIE NS HaPTEREREsTEs; Presciaingigsstpfuch as methyl- and
prop@iigtoaliodeadaaxylieaeidscfagemislakiliicanibhepraparad dytbatnetbode invention

b%%mfﬂdigh%usrea%%Msﬁﬁaz,aéhgéL%&L%nopﬁaL%ﬁ-r%&%is%g%mle@;ﬂg‘%?dm after

with an alkylenedilralide such as ethylene dibromide, 1,3-dibromopropane,
admigiife Yo GibKoRAGBY BRI BT BURER TS HBoM b d broduct 49, 15
follBweddyotigatment withreithesd s edivimdaydsiderin, dirte thylgid oxidéning from

ab ou{ 3 %%QQLQ n Mgpﬁl@e 'GQJ ylm éj{ﬂﬁ? R botBle's’JGﬂ (%% Qﬁ’g?‘)) f th— %\%aiﬂgpé&\éhqel‘he term

.. the cycloalkylcarboxylic acid esters 50. Hydrolysis of 50 in presence of
unitES (PR s R UPPRYERI Bt ARt I BrASEaRr HYuPBRftes Liocts
and ghthedikedaregivethe cwnespendidgaoiddd lqu@aie meadtdc 128484 3506lbted to
prodfierDalvelmarSREIES Sfey loalkvicribamicaciss pliaiiaatcandhe

prepared from the corresponding nitrile 52 as shown in Scheme 12.
AR GRS FIEA AL EAb A T e R S PSS adminisrd
in 2 perasdcsicatinl affetedimalidesisudh bs ettyierml.diloremidghat the amount of the
compeandi RFQRNORIRRARR L, di10iRiAM AR AR S 1@8%%&@%@&@5@&%%ﬁg éo tklle relevant
. substituted. cycloalkylcarhonitriles 53, which can be followe rolysis
i s TG 0 TRRAI I oS BT QU Of . 1 b
comppgS A ISt RIC tha PEO.00F e R rd@esponse of the individual patient, the severity of the

patient's symptoms, and the like.

For preparing solid compositions such as tablets, the principal active ingredient is mixed with
a pharmaceutical excipient to form a solid preformulation composition containing a homogeneous
mixture of a compound of the present invention. When referring to these preformulation compositions
as homogeneous, the active ingredient is typically dispersed evenly throughout the composition so
that the composition can be readily subdivided into equally effective unit dosage forms such as
tablets, pills and capsules. This solid preformulation is then subdivided into unit dosage forms of the
type described above containing from, for example, 0.1 to about 500 mg of the active ingredient of the
present invention.

The tablets or pills of the present invention can be coated or otherwise compounded to
provide a dosage form affording the advantage of prolonged action. For example, the tablet or pill can
comprise an inner dosage and an outer dosage component, the latter being in the form of an envelope
over the former. The two components can be separated by an enteric layer which serves to resist
disintegration in the stomach and permit the inner component to pass intact into the duodenum or to
be delayed in release. A variety of materials can be used for such enteric layers or coatings, such
materials including a number of polymeric acids and mixtures of polymeric acids with such materials
as shellac, cetyl alcohol, and cellulose acetate.

The liquid forms in which the compounds and compositions of the present invention can be
incorporated for administration orally or by injection include aqueous solutions, suitably flavored
syrups, aqueous or oil suspensions, and flavored emulsions with edible oils such as cottonseed oil,
sesame oil, coconut oil, or peanut oil, as well as elixirs and similar pharmaceutical vehicles.

Compositions for inhalation or insufflation include solutions and suspensions in

pharmaceutically acceptable, aqueous or organic solvents, or mixtures thereof, and powders. The
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525351 5 Methods of Use Compounds of the invention can modulate
activity of protein kinases. Example protein kinases modulated by the
‘ of the invention include RTKs of the HER subfa
“&%ﬁ%ﬁg‘%z HER3 and 1-IER4), of the insulin subfamily (g%%ffgﬁgoaossmo
the IGF-IR and the IR-R), of the PDGF subfamily (e.g., the PDGF alpha
liquichpfp p)ish 4 TBRHETS MESEIETR SRiFRIFCP PITRaS4 H esGopiRD P isiip ity described
suprd EigsoiKinase diseartk DionoaimpRecepier fetahlivetkinase ck{KiDREalsp)rdlae route

for 15‘3&?' lV%E@H@S&’(@c{Fé&négsﬂ%qghg E%Sb'ékﬁe%ﬁ%wEgmé%?%a@ggs% (fﬁelouhzed
of the FGF recre]Etor amily (e.qg.,

%lutw@pﬁ%) % RP(&g MRS R St Ssaycuiares e b
attaclikNI tand fade (engpks) &k, jakdp@anaitak3 psutifanpikestdnbsehag machine. Solution,
buspe%@(gpg%’ﬁ@»@&% b fRmRRURdE.ol e YENHAN BORIALE AGIMIM AL GiGlctiver

15The term "modulate” is meant to refer to an ability to increase or

the fIEUIELLLAHURT B 41 BA%Y e or receptor. Modulation can occur in vitro
or Trhyaruvtod ylatiorecher furthesioocunimateell e pardingh, conispemdg upon

WhatQJ E’é’ﬁé'ﬂﬁﬁﬂgg’c@l &ﬂ'@hpﬁuﬂﬁﬁgdﬂtﬁ@ @H@Qﬁt&ﬂtlmogfé@%oﬁlﬂ[gﬁ ik Kl%ﬁ? the state
n RTK, bg/f agntactln the %f tt@“ﬂ(e (?n &ell or sam e containin

of th atlent tle manner ministration. an nerapeutic a 1cat10 S, compositions
fh% 5 ]fﬁ any one or more o e com ounds or C posi IOﬂS

can W@ﬁéﬁb@@%ﬁ@h’@@ﬁh adispde felﬁfmwuﬁ’témsdwp@ andsohtheifeigeietcure or at

least %Vﬁﬂtmg@%a%ﬁﬁdﬁﬁ i@ﬁmésm&@@ En@hKINQEHREMEIR. Kinases b3S 9AEdepend on
e.inventi edj n metho

odj
the c{mfe I_g[);%: g ognlam réfatf%emp s OI‘ %/(ESU bufdﬁ%’xf?lne? Snf Icirf?l%/ %%t u%f’s gC mlclan erendnw

uponefﬁﬁ@oﬁffﬁ@éﬁﬁsﬂlﬂ@\@@fﬁﬁédﬁo@ﬂ,seﬁsm@ﬁﬂgénwewléaﬁ%@%@wmdpﬁ@wﬁd@@ﬁmm
and tighikiting c-Met, KDR, or 111-3 kinase. In yet further embodiments, the

CO?IEO%QHEO% 1S InysRien.GaR be Lﬂ;%ﬁ%?‘ zIRhiitey tﬁe'v'l% '”o\fe& YIDCLutical

5 embodiments, the compounds of the invention are se ectlve inhibitors
Comw@qvﬁefieﬁ%%ﬁ%@%f?&lmcmﬁﬁs%% RO piEred Sreseusmiiptatilization
techikipasenitly accomipdiitectOfAhe dnvertidmcan begutikigdalitbittagstizeor lyophilized,

the 1}'&%%&@%@&&%@% E’(ﬂﬁlﬂ}"{@é/v@%'&@%ﬁgﬁl‘ e‘&é"@%ﬁ%‘?ﬁﬁ&%@x@ﬁ%ﬁ l?att%ﬁ The

to the signaling pathway such as_cellular proliferation and increased

PH o LA PO G 8 rveioR CAATISCR BEfoy T ond
mostimp@irithefbiochermicl aittbioloigicab30hprose st estasultithy foorpotrd/etipients,

Cﬁrﬂ&@tm%lﬁ%&/%@ RGN RAH QS |HKHF&QcEQu&'ﬂ\4£Is kinase activation
(e h%%} (ﬁagxon) and s%% a éng (actlyatlon and recruitmeng %ft .
celldf Péfté)%s EEBCEIHS. ShERRY LBl Ah TR UBLytAps to- for
exam@wh@mwﬂl tfudanusaber whisiy il mnsduoer@aﬁ@I@ana@@rwkmgelsm@wf the
compatfi] Be BRKLEZ ANd K breel bpreliferalion amdhsurvivab i8lkribing physician. The

proportion or concentration of a compound of the invention in a pharmaceutical composition can vary

depending upon a number of factors including dosage, chemical characteristics (e.g., hydrophobicity),
and the route of administration. For example, the compounds of the invention can be provided in an
aqueous physiological buffer solution containing about 0.1 to about 10% w/v of the compound for
parenteral adminstration. Some typical dose ranges are from about 1 pg/kg to about 1 g/kg of body
weight per day. In some embodiments, the dose range is from about 0.0 mg/kg to about 100 mg/kg
of body weight per day. The dosage is likely to depend on such variables as the type and extent of
progression of the disease or disorder, the overall health status of the particular patient, the relative
biological efficacy of the compound selected, formulation of the excipient, and its route of
administration. Effective doses can be extrapolated from dose-response curves derived from in vitro

or animal model test systems.

35



10

15

20

25

30

35

motility, migration and invasion, metastasis, angiogenesis, and the like.
Thus, the present invention WO 2008/064157PCT/1J82007/085100
further provides methods of inhibiting a ligand/kinase signaling pathwa
“éﬁ&ﬂogé)'stﬂé HGF/c-Met kinase signaling pathway in a cell byP gfﬁfﬁ%(m 85100
the cell with a compound of the invention. The present invention further
proVidessmpetiidelsfohininitsititeg prolifieraltivénmotivieyd of eoudblinetidn iltinge celimore
addif0efllif¥Ry ﬁ%?@ﬁ@ﬂt@g)vﬁ'@l cell with® ﬁﬁﬁmﬁﬁm&flmﬁa@:ﬁe BHiQNs D ERS iral agents,

rese |nvent|on furth rprovrdes methods of treatin Igﬂdlseases
vaccines, anti rﬁxmuae €1l dllCF % 1énﬁlune SUpPIesse 1S dlltl ammator ?ﬁents and the like.
associate ysregufated Kinase signaiing pathway, e

abnormal actrvrty anchor overexpression of the protein kinase, in an

LabdREgk4R:mpatientyHyoadministering to the individual in need of such
reament a therangutically effedtive, amountar, dose of & comppting of
present mvé)ntlon or g f’1armaceut|ca composition t)h },eO?p fn sor‘h

radiqslahisdsd ﬁ?éﬁ@mﬂ«r@wgréw%&%alw iRuk! foe 3pefib nofetn O AMIBINEDY! alsaNTessays,

both RON/0r S€a) s ihodinentsthendissagulateddsnpasgdsin tissue samples,
mclu%{%r%ﬁg{ %Sﬁﬁﬁi f& tﬁ@ng@ (%51894&5?2%8” g}ehﬁ % ﬁQﬁ lpn(§ 8 0%‘ a ldbeled compound.

mbodiments, the dysreadated kinase is abnormally active in't
AceqjiiBsedPioBieet tHe pifife At BystebiirticiamMe: mmﬁq&lﬁﬁér@mwét labeled
compsigndding pathway is meant to include activation of the enzyme through

vargus,erhaniams Ketidings byt Aablimied.i %&ﬁﬁ@@@ﬁﬂ% compounds of

autocrine and Paracnne activation, c-met gene overexpmssion and

the inyERiten AorsTePisait Mutiisnebdete foMROTRIHR AMEoPaL Falgdnvarion where
one aismyed] gsnabnomapddocd\Metubiitytdriprecessinigpang defectivemegativess number

difffSRURIRMIMEENAMSINS: masd hERFELEMBAIINGAtS: {B6CRPAATPHEG ing).
enfglon alrgeS s efuI in treatin n% dIS ases such as cancer, atherosclerosis,

S‘“t"’rgle 'h °r1%:‘f§|s PR BRI r?éegéﬁéogﬁ’c%anvo e srssent I%rrérb%mclude but are
not ir}rg@rtj@r Thftdam mreitoryal R deiséeuguitaimnil fsdisotderscB febrotemstuiss °C. “C,

BN, tiseage!’carthoVastylaf(iseasepnral), conditiprrassociaiet Wikh Q8@ clide that

trans Ia on, | furt er dlments the, co unds of the invention
s I U SORERPORTER Sl AT of
radiqgheledreanipatiahtFor eppgiapfer cane@@sli?@a‘twaebwpr@mt%@a@mr@m assays,
comﬂjaﬁhd@ehbdaﬁiﬂﬁfo%@él@! Jargast Cancer] ceyvicalicaneslly be most useful. For radio-
magHIPIBRRIRERLINOME aaneqri:cplofeatsy aapGerpegRiaged) s - gagiric

cancer, heaé and neck’ cancer cancer of the kléney ver cancer

carltet, WAEBISRAr{ECAl catiedibevhriatt Shkstermpartadtie eaﬁleérnd that has
incofprostatatdancenctiytionmtidncer sasteastrdionad; sygnaviahstteoMnalccted from the
oroumgggmé/gﬁrcg@na,sll\/lﬁwggﬁ%qarcoma leiomyosarcoma, Kaposi's

sarcoma, multlp e myeloma, lymphoma, adult T cell leukemia, acute

my GGG TS ROk IR SRR A T8 BT IR I S SPISERAS are applicable to
comgsingcyfoim avanglanoiag maskiothetiamis; . Wilm's tumor, and the like. As
used hereingthe tetmpcall” b meantiasleria aog%gaaﬁﬂs dn s\értéau%xassay 0

vivo or in vivo. In 30 some embodiments, an ex vivo cell can be part of a

iden LTI WA FrSIERSB ISt AUITAIF By IE ST A o MaHISEd fogind (e tes
comenwin dign datsyar i Vitracetiloandedodhitiz oéliheuittielalrlsdmmpound of the

inveSEBRAdi Irrbeatm@ IReViY@e! IBALRMIING IBADAKIAIST HERASAL the radio-

sed erein, the ter "contacting"” refers to_the bringing
labe]%omgoun? |fr(1)a})cn¥m§ HEAgS %ﬁefn it miat%?é?ﬁt%?lgﬁ% Q\ﬁ%}B "ystem.

For example, "contacting" a compound of the invention with a 35 protein
Kits Kinase includes the administration of a compound of the present invention

cavy metal or

individual or patien human wel frxarn
to %1 %scgyl%veom Ofalta S t S a alécu a’[ %lsts uSei} SfOIOC gn C pln the treatment
introducing a compoun e i ve 01 1Nto a samp le contal ng a

or piEEfRiaP 6f Pefifiedspre aaran%ﬂﬁ Bt prdtetrckisised i/@rein, which include one or
more? QORMGA] DAGHRES2 QRADRRUAA! composition comprising a therapeutically effective
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As used herein, the term "individual" or "patient," used interchangeably,
refers to any animal, including mammals, preferably mice, rats, other
\{/?)dz%%% ?"i‘p?b'ts dogs, cats, swine, cattle, sheep, horses, or P& ﬁeg Ay ]00
most preferably humans. As used herein, the phrase ' therape |ca
effective amount” refers to the amount of active 5 compound or
amopH Ahieamiead 858Kt itatEeits e BRSIGIeEY o taiahsrialirdssohseieh&fts can
furthis helng: soughitc) alﬂ%u&nSySSt\&Iﬁibualdm&hﬁﬁlﬁHVMMﬂﬁ%ﬁtm&m ByhPonents, such

as, FESERISPRN &E@H%r%a s 'n%%tgﬁd%g nerd kﬁé&t@@ SYCh,IRCINAeS.  hal

one or more of the following (1) reventlngt disease; for
contgipein e, ﬁr&%hﬁﬁ@%?@@a@@ fedh%m.eiﬂ“s? BT TP aveiioat RISl votieserts or

as latvdy ndiQuadigposedstofthe disgasentcanolitioimotistisoldetdslit«ddes adotinitation,
and/ &%ﬁg@f&%&m%% &%E@Jf?%&&%é(&ﬂﬂ%%%%@?ﬁy of the disease;

(2) inhipiting thc d isease; for exampe inhibiting a disease, condition or

dlsaPaé? it el 18 experisiehy SruRHRsAtY tepkhdisglip ing
exangymptemétotd dyrofitheatiseaseosconditier: ondisondied, ankmit the i(B)ntion in any

manfNEHRLANA Qdf‘ %%é%t%ﬂf%a%ﬁ?%@é@m%@ﬂ@&%@ &@ﬁﬁ%@%a&%@%%ﬁﬁ can
isorder |n 5 mdwdualw ﬁex erleni g(gor displaying the

be cln eol81§§?%r ST DIOPATIBE BF e S SRES c OB BP it g iagples were

foungeg drsimitbities gk g e anddio tosymptowrat] gy suechrasdddredsing the
severity of disease. combination Therapy 200ne or more additional
pharmaceutical agents or treatment methods such as, for example,
chemotherapeutics, anti-cancer agents, eytotoxic agents, or anti-cancer

EXANHRBfes (e.g., radiation, hormone, etc.), can be used in combination with

them@eipruadstaf thajragent nyaniandkont eatmant efithe Bliseasesstances, the

c1udg |sl%(plg MR dltl rséo(;!(()3 Ry ”Ql%dl'lﬂ'%%%% d-tlilrg%tahg)%]egss glretpee%aﬁe%sog%nplepal ative

mlnlsterecrto gtﬁer wit t e Co SO e Inventio
Scalecamﬁ%*eaeifﬂwg%“fn@@asglgggtftgrﬁﬁjwﬂm&agérﬁl@lzshwnﬁh@gaml@s (EHigapesD) as
indicadihinistated Simdtaneolgly0r peguattiallycbyrsepasatenigutg®@rmance  liquid

chroRUITURISH %{PLC)%HiE%R!%o%ﬁﬂl&%%ee&s%&?o% include kinase inhibiting

agents includin trastuzumaw&(l grceptin), imatinib (Gleevec), gefitinib

(|T8§sa)? RHEARS I rCRISPRIES T dreevAy> d8ttmitRab Skt uting with mobile
phasbewa)clzu'ﬁmb(ﬁﬁhammﬁlscacaﬂem br{itd exdimb)lspiritinid (Sutamt), ianckRdiile; the

flowMibitofs A8 aHbed | @m EXARIR, WRi200R/0048Q8, W&@QQ@Q@‘@%WM
WO 2005/005378 2004/076412, WO 2005/121

Spe%@fé‘é@a%%@%ﬁ%ﬁé% ThiReTIn s Harrsus [ ies s oSS dyrification:
Impigy@l 20000 T G4V Q1200808170280 X 2B8050 B0 {82k \HOSparks, A. Combs, J.
Comgoggg,gsglgqu 8\@4,@3@9}3/014325 WO 2005/ 070891, WO 2005/073224,
2)/113494 an Pat Pub. Nos 2 05/008 473,
206) 0046851418 (j’é?ﬁd%%% (S TaBre! el MO TE S utR I i g mobile
phasgpiti-8dhteNdgdnts furtbremiholoklts, forseaithpiéo AkyQiting @& @ifaitsthe flow rate
was (0@lading WHhaUL!IBIRIRN: HHRERN MUSHArdsmihYieRinyne: dRMAINE Specific

Meth %ybs Ifon tes mttorg% oure egcrl eddtéllanlpe? SUCh lf'%ﬁa‘%‘”tmeuiﬁws Purification:
|ne " clop ospham e ( ytoxan e, melphalan,

Impr@ﬁrérézﬁiilm@end &mb’mMaﬁhO@r@nﬁwé'ﬁ@%rﬁiﬁ@; B/v@lass R. Sparks A. Combs, J.

Comd008#6G4 15 1REMISRO07/085100 triethylenethiophosphoramine busulfan,

carpusting QMY e, S1eptozog] J?f‘%é”%a? 0 femoz

Smtak%l gﬁemot erapeutlct%)rmgt era tl -cancer agents turt errl% lﬁ(jgeapfh(}] fass
specEemAY&-aMih Exaplite st it owingsiontionstiopsHenenticlegilent 1100 series,
LC/eBmganisis, wytim slinereifalogs,@uting 5.0 mm, Buffers: mobile phase A: 0.025% TFA

in water and mobile phase B: 0.025% TFA in acetonitrile; gradient 2% to 80% of B in 3 min with
flow rate 1.5 mL/min. Retention time (R) data in the Examples refer to these analytical LC/MS

conditions unless otherwise specified.
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5analogs and adenosine deaminase inhibitors) such as methotrexate,
5 fiuorouracil fioxuridine, cytarabine, 6-mercaptopurine, 6- thioguanine
ﬁléneg,phosphate pemostatine, and gemcitabine. 3 T/ e 085100
emo erapeutlc or other anti-cancer agents farther mcluderT Péxarﬁ ﬁ
certaln natural products and their derivatives (for example, vinca aIkaI0|ds
antitumor antibiotics, enzymes, lymphokines and epipodophyllotoxins)
Exa®ipeht as.vmhaﬁ{ip&emsinc;rismﬁtn&fydﬁsﬂygihbmmmm A2 dpstiramycin

navelbene, CPT-11, anas razole, Iet o.- , capecitab reloxafine,
cyclophosphamide, ifosamide, ang-drs xaflne 15Also suitable are
cytpjoxic a ents such as epidophyllotoxin; an antineoplastic enzyme; a
Step t0|f%t)£|sﬁ(oZ meorgse?mﬁuuﬁff)oprhe’ @Sgﬂgﬁ%ne mitoxantrone; platinum
codrdimétion coinptékésosedisrad-eidpliidrenydtbardsplation bioldgidalmol), ethyl
oﬂhms@@tes(e Bn@d ﬁteﬁ%n@qpmiah@mum&qm%@h&lﬂ%%e@@ agents; mol) in

seygONRL gl and haematoppietc qrputh clors, Gther st cancer,

ag ent erapeutlcs such as trastuzuma rceptin
mlxt@@ Hﬁ%l%’d?@@“ﬂiﬁ%@?ﬁf@fﬁf@ﬁw%%% Uibs rsgidpeaeOrmiified by fhR aprratography
clutiltDrikh QicRRthQdies-te eokinasiidd ;LQM@E 13) eteNmurtenantihodyt,): .18-
[ ud | ot e lor their ligands
w2 s v St rsboics, TEAT
antlbody is meant to include whole antibodies (e.g., monoclonal,

Step potycional;phimeric,? humanizedyhunan, etc.) as well as antigen-binding
framg&&a&h%epi AARMET AN CAIGEN AIRRIS AISQ NClude hase thal . bazide

block immune cell mk%ratlon such as aritagonists to ehémokine receptors,
hydrpielertnPE ERZ arp EERGano! (Se)’t?l[e)r%tf’tgéﬁﬁic‘é‘feﬁ’éféﬁ@ R dstperare and
thentivose thad AU gmehtitheThhmanesysian suchoascatijsdantstior raddpipiesidue was

d1ss&€éhtﬁ@£1§tﬁ'r acid (50 mgt%}fcﬁ% &%?&%rt@g%t%lqulg%e% %ﬂﬁgrt}@ﬁﬁM'g was

such as dendritie cells, synthetic 30 peptides, DNA vaccines and

cone BN VPR R BB A e S GHBLf Tered,and wshed
withgtiethivlisthatiendohendstxefth el bb oveta ientsaaré kneswptocthd sedsiilbeduinier high

vaculi@@Bivinirdditionpihgiciadminisiraierisdagerined ¢ the standard

literature. For example, the administration of many of the
chemotherapeutic agents is described in the "Physicians' Desk

Step Reférdeices- (PR opigry/1996%ediwimore, Medical Economics Company,
Moﬂtﬁﬁ‘iﬁné\'é@ 3@1@&5@@@@%@%@@4&1%@1@%@9%@ et B¥nd phosphoryl

fe S, |f th| iret 15’ eutical For uJations an
chlo % g §r rlrl]lsc g O% E{ﬂé 16%73/10 1t1whovermg t. After

COOh@mp‘I]E?yé@létﬁﬁéhé(ﬂﬁqa@‘ﬂftY@éls}}“ﬁ?é éméuw@ssmethahm\reﬁﬁm ean Pigsolved in

dichRebmbmstered iﬂﬂllh@nfDWEs QopRarmacestical ComRosHIoRsMichISéutralized with

aqueousnggl a’rtlgs?ur%fc% IMRHY gl’%}ietcp Fhrl V8 nt|o afr@ef’ité) %Emr%gl%lél Ca”)évas separated
Cceppabﬁle Carrler ese com OS|t|O an %e prepare |ﬁ am nner Wéﬁl

and Yoq BHRCH ISP Eedetivih ffh@ﬁane%bﬁnséﬁéa@ﬁn%@béeowlac@aar@wmxtracts

were dtite syvele peadingrupoftyieihes, laeBtoncentrated under reduced pressure. The residue

was purified by flash chromatography to give the desired product. (600 mg, 54.6%) 'H-NMR (300
MHz, CDCls): 8.88 (s, 1H), 8.06-8.12 (m, 2H), 7.06-7.14 (m, 2H). LCMS: (M+H)=210.1/212.1.

Step 4. 6-(4-Fluorophenyl)-1,2,4-triazin-3-amine
Ammonia gas was bubbled through a solution of 3-chloro-6-(4-fluorophenyl)-1,2, 4-triazine

(600 mg, 0.0029 mol) in tetrahydrofuran (8 mL) for 5 min at -40 °C. The reaction mixture was sealed
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5 or systemic treatment is desired and upon the area to be treated.
Administration may be topical (including ophthalmic and to mucous
r&l&b %%lncludlng intranasal, vaginal and rectal dellvery)lié)ulmon
/US2007/685100
y Inhalation or insufflation of powders or aerosols, including
nebullzer intratracheal, intranasal, epidermal and transdenual), ocular,

and leﬁaé%?tpwréﬁt@ra% testh 3 RIFBRELNEF denraBaEed nrAR e arshisggsure to yield the
desiragi inissration (eyevdiopasSubesnuietivaliperaculas antiriraviteat dilification.
LCM@J%% Qq Qrz@'gﬁngction by balloqn catheter or ophthalmi_c i.nserts
surgically placed in the conjunctival sac. Parenteral administration
includes intravenous, intraarterial, subcutaneous, intraperitoneal or
Step INtBamusculapajetbanotzinfusion; or intracranial, e.g., intrathecal or
'nt@é@ﬂH&%‘U@ﬁuﬂQH‘yﬁ%‘f@i@’ts ﬁ)%ﬁmﬁ @élﬁﬂm{{éﬁﬁ'@m rﬁBr{VQ J&h&ﬁ% a stirred

form of a sm&e bolus dose, or ma% be, for examp le, z a continuous

solui AT S B e B L A AR R e rPk l AibriS 16 o 30 min.
Upotepitplkadneinistraldcivomey instudevtansdd malifaténesmainfotientd, by addition of
a sol%ﬁr«'}?4%@%@&9@5&%%0%@@%@%@1}%9%04%%%@@% %Wgel?% °C over

Conventional gharmaceutlcal rriers, equs, powder or oily bases

30 it R BRAFULY T i TARSHE "’écéésg %Brady ’PaBII?@“ rietRmiEg Sy 110
mmad}sepirrsidrded phvasenerse Ul calnc dipositiosmivtich eentdinysttheaautive) °C and

stirrddd Q{@ﬁg %‘Hﬁp@ﬁ@n@ &ne '}ﬁ?&f ﬂl%@ Qm%uﬂ%dﬁflﬁbﬁ)ﬁb\ﬂ%ﬁg @fb %ngc@dQ}uenched with
wate! 0%1k|ng tion with one or more 20 pharm ceutlge clly acc Etable cglrners I

organic,. extracts , were ate as ne. dl' over
he COMPOSItioNS of the invantion, the active ingredient is typically

magppfiey Wiﬁﬁeaﬁ@@ippéﬁwmm@ltmuaﬁcex@meﬂhmsml6heeiewhmm'smhnéied by
ﬂashqaﬁﬂﬁaad@lt&mjwlm@ WK examplaaicapaule,(cadhat paRel MOAUEY min: 20/80)

to afRQ V%h n q egg) ﬁserves as a diluent, it can be a solid,
o afl Sd uct{1
seml S0l qw mat rial, Which acts as a vehicle, carrier or medium

for the active ingredient. Thus, the compositions can be in the form of
Step tabletgopills(powressr2b Jpzeages, sachets, cachets, elixirs,

SU%P%HB 1905 GRHIRIO NS SAUEIORS0TY TURS: a‘%!éésoéﬁdé%s %S%"dn%&e of 34
iquid medium), ointments contalnlzﬁ for example, @@O 10 Wg%%%wel

mcthafﬁfﬂ%e%}émep&mhﬁdhw SufranarAdidghnst ﬁoc‘ﬁﬁs% pragethane (10
mL, 8toriteninjectatile Belutiotis; andusterievpaokager pdwdets glrripheparithgvater, and
extrdQLIWIRLAN SRS REHYE $ampatnd.canbe milled o RrpYide Ihe PRI aRTABesium

30 particle size prior to combining with the other ingredients. If the actjve

S”Ifa&%rﬁ‘&‘j‘ﬁfird s MRy ?H%%IJB?‘@C‘?P R B mill T4 partic P gizE by flash
chrotesegthery 200nmesh. dhyhecelativie bompoungis baldstactialhdwatkiOsolblE, NMR
@ootheiparticle)size-canipe adigiecdhhy glingitoRovige.a suhstaniallym), 3.32 (m,
), gz)&orm djstribution in the formulation, e.g. about 40 mesh. Some
n(wp’les of suitable excipients include lactose, dextrose, sucrose
sorbitol, mannitol, 35 starches, gum acacia, calcium phosphate, alginates,
Szeptf@mmwog%mﬁz.%tﬁw@ﬁﬂ%@w&mrzygy@lI;ml%uyzl@se
vinylpyrr cellulo ater, syru ellulose.
formfﬂa t%éhs %él dniog Bl |rTc|u e: lellfgnca]tnng %%%ipsgﬂsgﬁcgﬁ “’%‘a‘? mmOD and
2- chm@n@ﬁm%h@né&m@pmanayw 260BH6WIS!y PCOHS2O0RHOBE 100 indraled at

130 edl; fwretting\ agesisimutsifingeand suUspaNEiNgReants; IFecakVingagedssired

prod syc ?mg %@Msa[%i éod%lpydroxy benzoates; sweetening agents; and
Hav rng gents ompositions of the invention can be formulated so

as to provide quick, sustained or delayed release of the active ingredient
Exa@fier adminisiaiiantepthaypatientidomampionag pratesidpeyiknoxva|iRtbp[1,2,4]-
triak SThe compositions can be formulated in a unit dosage form, each
dosage containing from about 5 to about 100 mg, more usually about 10
to about 30 mg, of the active ingredient. The term "unit dosage forms"
refers to physically discrete units suitable as unitary dosages for human
subjects and other mammals, each unit containing a predetermined
quantity of active material calculat g to produce the desired therapeutic
effect, in association with a suitable’pharmaceutical excipiem. 10 The
active compound can be effective over a wide dosage range and is
generally administered in a pharmaceutically effective amount. It will be

understood, however, that the amount of the compound actually
adminictarad will riciiallvy be determined by a nhveician accordina to the
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The tablets or pills of the present invention can be coated or otherwise
compounded to 25 provide a dosage form affording the advantage of
vﬁﬂ%ﬁ@%‘?ﬂ%ct'on For example, the tablet or pill can comprls§ Qﬂﬁ’; g5100
osage and an outer dosage component, the latter being in orm o
envelope over the former. The two components can be separated by an
enteric layer which serw: ist disi i0_the stomach and
permit the inner compon e duodenum or to be
can be used for such enteric
layers or coatings, such 30 matexalsigcluding a number of polymeric
acids and mixtures of polymeric abids with such materials as shellac, cetyl
Step | doHeeard ¢ difbilosedeerate/ cyelmrienidhae forms in which the
compounRdsandicampasitians af t&awasﬁnﬁﬂr(mmcw 83ﬁﬂL Jes mmol) was slowly

addecp ?Orgor%tnesgqgoﬁ ch om%ne éﬁ%rr‘n% l%ﬂﬂflel NG eC Ilolgmlg 8‘ % mmo in THF (6.0
utions, suit syru gor Oll SUS iOI"IS a

mL, fYé\}BPé‘&)é‘de%l samtwe@dibqélbﬂ%uw é§f&ﬁt§n§é@@%ﬂel{§5‘§@§1§rﬁ@ dith- 1-¢4-
methogggruy pijchppeaidtbildals, well o alixirs amds)niklaHfharmacsuigathen added
drop%?slal%eﬁb rea&&m}?‘iﬁl%%sof‘a& 'Q'{lﬁ"é‘tﬂ% Qf IQ?Ufmafl?lnuW clLHg?nﬁ(%%l%Q§ filtered

and suspensions in pharmaceutically acceptable, aqueous or organic

thro%leé)ﬁ@sof&lﬁﬁ)gﬁj %@aﬁeyggﬂlgﬂg%w&@FsTﬁgltWas concentrated under reduced
pressRBOTIRG6445PGT 15200y FB8B R0diguilkpiisalidngonpegitibmstanain hexanes (0-
10% SRR HItARe. phamaceutically acceptable excipiems as described

supra. In some embodiments, the compositions are administered by the

oral or nasal respiratory route for local or systemic effect. Compositions in
Step Eafi 10€ Metheizéehbicvderoiviibrtegagdsddebulized solutions may be

bremhe@hdﬂeqdm fram jhe.ngbulizing deyice, ors,t&@aaﬁbuu;mq qt%mf‘;@y&am [(E)-2-

e T T AR PR B e s
stirregl i iStere topaluTT ivasaigufso mcﬂéwrcegrwmed éwmﬁ@mm @tfomin was

addc@-%@ﬁﬂ&ﬂﬂ@@aﬁ@ﬂﬂ%@@velmgi[th@1@&9&)W%&m%gﬁfeﬁwp%iypﬁbetate The
administered t a\gatlent will var%age%agdléwgmpon what i

organic, layer w T Magnesiy cone ntrate educed pressure.
s dm?m:stereof1 e purp 6seo the administration, ‘SUc yfaxs P

The fﬁ?é%wﬁnél%fafbbyfbi%f%fé%@z@mhwuﬁ%n%@% ahmﬁ@tmwﬂah@tw> to
affordkie dasthanapentic appicatians; cangpositions can be administered to a
patient already suffering from a disease in an amount sufficient to cure or
at least partially arrest the symptoms of the disease and its complications.
Step éff%‘@?ﬁ?é]d@s’é%’%ﬂ’mé@’é)ﬁﬂ%ﬁr e disédde dndition being treated as well
as byithadudgmentgf the.attendioky cliwisianadeépiending upokofadiars sech[1-(4-
metBR G, a%;;{f] b diRRAsE. 18aR WSONEARY GsiAleancion ol 1 -c

tlent he composmons administered to a patlen
Folloah AT PO B B R AT ol S BRL s sired
ambifiieseeompositidnis dan réxsteriizedilwedonvehtional steriiizatiorThe filtrate was
concgﬁﬁa@zﬂaﬁa Qﬁ{@awpbaaw rilgs filte E@Qd&%%&@d%pﬁ%ﬁmQﬁaﬁg%ﬁg%%mo

se as is, or lyophilized, the lyophilized preparation being combined
W“h\ﬁﬁ# ACERiTilR %&ﬁ‘éﬁ’éﬁ% G @r%i AHFARGNSN. The 20 pH of the

compound preparations typically will be between 3 and 11, more

Step pr@fgﬁ@!y, Uﬂﬂ%ﬁl@[@ %Qéﬁﬂ%&;@éﬁ}@@@%i&?ﬁﬂ%mﬁ[ JtQ’\Hﬂ }?@ 4]-triazine

un erstoodt ert f the foregoin ient rrier

sta%l ey WI? iffmoﬁ]henaérm%aéoﬂ% ef%%%i F ik sa]ts mm(ﬁ%’ﬁléd chloro[1-
(4—mﬂﬂwaméaﬁé)@@§am)ﬁfam@@dm®wﬁdggoﬂt%lmﬁelntlmmmbw@m VapymL) was
heatcGGCIH h@g&@d@h@%@&ﬁk@ adiclar waedm&aa’kxjﬁia mmamem&%unﬁed by

ner ministration of , fhe health and
mass- %gi%:%on Hﬁp% to af?or(?i‘ 916 cp S,l[heg oduct. tE?I\%gt e or SCI’

e patient, an udgment o |ng physician.
The proportion or concentration of a compound of the invention in a
pharmaceutical composition can vary depending upon a number of factors
including dosage, chemical characis ristics (e.g., hydrophobicity), and the
route of administration. For example, the compounds of the invention can
be provided in an aqueous physiological buffer solution containing about
OA to about 10% wlv of the compound for 30 parenteral adminstration.
Some typical dose ranges are from about 1 jig/kg to about 1 girkg of body

weaeinht near dav In ecome embodimente the doce ranne i from ahorit O 01
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WO 2008/064157PCT/US2007/085100 The compounds of the
invention can also be formulated in combination with one or more
“Qggé]'%&llg\give ingredients which can include any pharmacp&g{jﬁ@mggﬂggmo
such as anti-viral agents, vaccines, antibodies, immune enhancers,
immune suppressants, anti-inflammatory agents and the like. 5 Labeled
xRl oG 4 KSR TR L A bt el ST S el pressgguinoline
invention relates to flubresegnt dye, s'IabIe, heawy metal or
radio-labeled compounds§ of the inventign-tk oulg
imaging but also in assays; i
quantitating the protein kinase Igejﬁﬁ tissue samples, including human,
anti for identifying kinase ligands by inhibition binding of a labeled
coFFu‘ﬂ%ﬁ?le?%‘%%%Péﬁﬁﬂf?’??ﬂéﬁo?&éiéﬂ?ﬁ%\f‘é’ﬁ]t‘i’é’ﬁ“ﬁwa B8 KIhESBTBNG AmECMS:
(M+Rssayd.that -contain such labeled compounds. The present invention
further includes isotopically-labeled compounds of the compounds of the
invention "isotopically” or "radio-lab ;ed," compound is a compound of
xRl M S e 5 IR SR B AL B S ned by an
atom having an atomp S Or mass numb 5 I'U‘Igerent from the atomic
mass or mass number t ally found in natur€ (i.e., naturally occurring).
Suitable radionuclides thatfay[be Hcd sporated in compounds of the
present invention include but ar&gpot fimited to 2H (also written as D for
Sre T%E%)m(p , t_i aI7§o wri?)enﬂ%qsl. 'll' for tritium), 't I13c, 14: , 13N, N, ISO, O.
P g0 BE 358 T SRGTAIBYPYEI EBr, 7713T, 1231, 1241, "I and 1311, The
radioniElitethabis iecoehbratsaiidine (Hdtane radisvidbetdirennhsadbrignic acid
(430 wilg depana o)) the speafic.anpisptian Rftiat2@dasis-iakalet IComgosbslcthane

For e fop, in. vitra DO enzyme labelin competition assays
com e sy 2RSS Z R B TR e @ o)
was fadiatedlyde misstiseill Forridid? adiiy spplifatisielyae vegeapasipd. The
residl@@hs hRd%e B51MshiBBnarosrBEwdlhgeneraliyhbeiteast sefidhes to #iis the desired
o1 dﬁg@_d@r;%t&ggﬂ@%ad@gi)o;@@%ed "or "_Iabele_d compound" is a C(_)mpound
that has incorporated at least one radionuclide. In some embodiments the
radionuclide is selected from the 25group consisting of 3H, it, 125-,"S
Step ant(““BrluoropBymiiveticihethoas:éor incorporating radio-isotopes into
OrgaR|f£OINPOHRALS, RS APRIGRIIE (976MBPRAUNES PLIIR AVENIAR.A0C AN L) in

well known in the art. A radio-labeled compound of the invention can

a seajdl b Aeibamtg Qoay By ideREravatiaia e Sin B th 4300 ©

whictemmgisedriebynsythesinetovitentifietecomifiouivd. (LM $eV3T) = 190.1.
compound) can be evaluated for its ability to reduce binding of the
radio-lapeled compound of the invention tg the enzyme. Accordingly, the

St B S LU BB R P e compound
forAimeiriey toothé-ehypnebinsblyrvodetatenine it§0himding affimig)). 2-chloro-3-(4-

methoxyphenyljpropanal (52 mg, 0.26 mmol) in terf-amyl alcohol (1.0 mL) in a sealed reaction vial

was heated at 130 °C for 3 hours. After cooling, the mixture was purified by preparative HPLC to
afford the desired product. LCMS: (M+H) = 334.0.

Example 5: 6-(4-Fluorophenyl)-3-(1-(4-methoxyphenyljcyclopropyl)imidaze[1,2-alpyrimidine

/
) Nmo
\N)QN

This compound was prepared using procedures analogous to those for Example 4. LCMS:
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Kits 35The present invention also includes pharmaceutical kits useful, for
example, in the treatment or prevention of diseases, such as cancer and
V@(S%Bé%sggses referred to herein, which include one or morepgqrﬁ@?ﬂlﬁ%wﬂ
containing a pharmaceutical composition comprising a therapeuticall
effective WO 20081064157PCT/US20071085100 amount of a compound
(M+B} - tidffention, or pharmaceutically acceptable salt thereof. Such kits can
further include, if desired, one or more of various conventional
ExafPREDISQUISELAE SOPRAPSA RS %?mf%ﬁ%ﬁf@?ﬁcﬁi’mg%%&u%ﬂﬂﬁ”e
or more pharmaceutically acceptable carriers, addifional containers, etc
as will be readily apparer hose skilfied i artyInstructions, either as
inserts or 5as labels, indicatitg guantitiés O omponents to be
administered, guidelines for ad |n|s ratjon, a /or'\buidelines for mixing
the components, can also be i incladedhn the kit, The invention will be
desgribeshinGieaterHgial Pyway Ot sReSiticERMAE S INE fAHOMWING 4. LoMs:
(M+ﬁ$§ar2 Ie are offered for illustrative purposes, and are not intended to limit
vention in any manner. Those of skill in the art will readily recognize
a variety of noncritical parameters which can 10 be changed or modified
ExadpMielhagsertilinihg same (esvlis-c1 1 GamRaldads b the R xampies:-
Vbl were lg)und to be inhibitors of c-Met according to one or more of the
assays prowded hereln EXAMPLES Experimentals for compounds of
d below. In some instances, the crude product is
Migally, these isomgrs.are separated on a
Jn ange ligaid atg graphy (HPLC) or
flash chromatography (si‘fica gel) d5 i xamples. Typical
preparative reverse-phase high pefermance liquid chromatography

5 g%PBEIPL cqu ndl e as fo ows: 20pH = 2 purifications:
“PWaters Sunfirema ¢ e?é é" mef@ 166" mm column, eluting with mobile

ph&&aiy; dlevder B ttﬁ‘l‘lhof’éﬁc@ﬂ@léc?ﬁ’flﬁlwﬁ’ela%d iQobiBipkEsafpt-bromo-3-
fluorObAeoLEAih asetopjtriies thentipwinatke isodMimadhling tis epayathgseaciBnt NN -

dlmegﬂﬂm%ﬁg E@'b%mg MRy QQd%é'l@aE'ﬂgn%%Q %g s‘? REGAN Ii a%%gt tgmperature

timization protocol as described in the literature ['Preparative LC

for P lrifiBaGEH ihPIEREE BEhfo8tMaET e NRSHSEd BpHRt At Re; QP@PBT@ﬁ‘? with
toluclBe Glassy. RhSpaiks; AaCihonbdis@bED i hlicBhermetbsr8746883L(2A04 jolution was

addel Hropngcerbf %%HQIQSO M%eéﬁ&%lgﬂﬁo Iﬁl%&%%ﬂ)ggem 7‘38 | L’!r%nmmol) and

eluting with mohile hase A: Q OH in water and mobile phase B
Potd%ﬁl‘ié%amﬁﬁt%m& §c89&n el ik HelorRstias St b %Véaéﬁa%&?n@@ The
reactiagiehirisveptimized fombeatckrepmpod fid Using thecCumpoland Speeificated. The

aquebigtapd @ﬂtm%@mﬁmﬁaﬁﬂ)‘r&%e@lﬁﬁg@@é &Hﬂheril&eé%'iﬁeﬁ'%’@%réﬂ}/a%ts were

e B O R e o e e M e g

give 8?@8%‘(2@051@ LCMSrthVéb??éﬂe%Zl@o?ners are typically subjected to
analytical liquid chromatography mass spectrometry (LCMS) for purity

Ste % ?%’}Qe folégyzv é% dl;lﬁ%ns Instrument; Agilem 1100 series, LC/MSD,
P Eoltmn: unfire T 13 g 5 pm, 2.1 x 5.0 mm, Buffers: mobile phase
A: Bo250tEmpef 4-bromo-3-fluoro-N-methoxy-N- methylbenzamlde (58.5 g, 223 mmol) in
tetrahydrofuran (500 mL) was added 3M of methylmagnesium chloride in THF (125 mL, 380 mmol)

at 0 °C. The reaction mixture was stirred for 1 hour at 0 °C, and was quenched with cold aqueous
ammonium chloride solution (150 mL). The organic layer was separated and concentrated under
reduced pressure. The residue was redissolved in ethyl acetate (100 mL). The aqueous layer was
diluted with water (100 mL) and was extracted with ethyl acetate (3x50 mL). The organic extracts

were combined, washed with brine, and dried over magnesium sulfate. Filtration and concentration
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35 in water and mobile phase B: 0.025% TEA in acetonitrile; gradient 2%
to 80% of B in 3 mm with flow rate 1.5 mL/min. Retention time (124) data
wb e kxamples refer to these analytical LC/MS conditions g
otherw}?se 3pecified. WO 2008/064157PCT/US2007/085 Eg ﬁfsszf‘m 083100
244-Fluorophenyl)-7.(4- methox%benty imidazo[1,2-b] [1,2,4] triatine Step
under rogus ep US89 HEIRTBABHHAR GHiatHAISB ES K5 it b Rt reaction step without

furthdr-fdefficatiophenyl)-2,2-dihydroxyethanone (4.0 g, 0.024 mol), ethyl

orthofonnate (7.3 g, 49 mmol), and p-toluenesulfonic acid monohydrato
1.05 mol) in dichloromethane (50 m(%was refiuxed for 40 min.

Ster A CBII 5 RGP (1 e S WA EBHCe e

dinydindethreduced pressure. The residue was purified by flash

ch m%maqéwa/1edétgﬁ9nWJ§%g[§>ga%Qéﬁ%mf§n%§8Eg Sggfedgfli%?ﬁo%gh?{@ﬂ lgﬁtfomde
o S5 TR NSOGBl B D10
mlxt@e(qu |$j@?@b}h éhlyo- Qymhimmmw@mblem terixterpaef poured mto ice water,
The &&@i@m@wﬁ-&édfmr@m@wmﬁ&mn QREH(S <318 i m%ﬁa&%@@maflq%m to

Vi rlde 2.6 moI thanol 50 mL) was, stirred overn at t at

o e 3R B2 I S S R B R AR e
Comfrwmﬁr@w&s‘é@ﬁc@mha@ewﬁh@ﬁﬁe regsitiftefe sidfersdvasddissetvieidd to gwe an
additagetiz agist (R0 vyphsabcvas beated. to 130 C. for 6 h. After cooling, the

mixture was concentrated under reduced pressure. The residue was

triturated with ethyl ether, filtered, and washed with diethyl ether and then
Step ﬁe%f‘r@é‘”’mé@V%fﬁﬁ@nﬁt@ﬁ%@yﬁ@@@ﬂécmd and dried under high

vaduum tangivecthefdesirett groduitiolghitgy; 6 2)hdMSie(Mridny =01 92.bromo-3-

ﬂuo1‘§91§1mo§o)§cgm&ﬁ%c§e H 6' %059 %ﬁ&y% ]to?u‘]hytgé Igﬁé wa&&@éﬁtgﬁglogrthofomlate

ch 0r06(4 fluorophenyl)-1,2,4-triazin mmol) and

(12 BrrokloREsh 6ﬁ‘iolhtﬂ’é“f8‘36“?ﬁ1‘_l}c|ﬁ%fhi898f8 C@‘B"%LS*\%EF«E‘}’?@%@H‘HWM refluxed

for 4réflkecomaditionsiovermightoAfterocRE|idgythlewidl atiles avere, rembauedith aqueous

soduM“ElﬁBm%eqfﬂE{eW@ ahBQEESIE M@%ééi&&oaﬁﬁﬂanc%ﬁcemanon under reduced
dichlorome hangﬁGO mL) and was poured into ice with stirring

Pressifitiive Wak e 51%8"%1‘(?% HEHEEUE TR ot Wﬁﬂ‘%‘ér@&ﬁ%@“ﬁﬂ&aﬁon

filtered through a pad of Celite. The organic layer was separated and the
Step @.%u@%Aﬁyeyzm%&g@c;@dmimi@mmmethane (3x20 mL). The

combined orgapi racts are dr nesi msulf flltere
angconc?ltl—:fntraﬁgc?l:1 l?né)é?nrlg dOB % q}ﬁtgox cthanonc | punf%d%g mmol),

aminflgieshid edrivatogidp by fogg Xﬁe&mélm roth e dpo:ﬂ.rm@@ (g 25WGIYol) in cthanol

(200 MﬂﬂMRa{&OQWH@SG&%)O&ﬁ%@ HY,s812618whe £Mp@tidd under reduced
P S R e i s T e v cpsg
rodugpeh BERGHS: SIRITRSHIEST Bee Hieived i Wmﬁ@w@)cm;ﬂwafzﬁh@wm Vistgr. brine,
and Q200 Mnincteftatiydr gferair (8 18 Lipdiatid waindas AR Cin THRAEGRGHORAL). To the

solutlh rk %E%CY}{Q}? ivia 'ﬁe%r\év Qo%%clﬁ/@@ %57”?11%-1[ s%§an9%?>é‘9§<:5 \]7»'7'95 cated to 110 °C for 8
h, and cooled with an ice-water bath. The precipitate that formed was collected by filtration and
washed with isopropanol to give the desired product. (5.5 g, 41%) LCMS: (M+H) = 286.8/288.8. 'H-
NMR (400 MHz, CDCls): 8.60 (s, 1H), 7.79 (dd, J = 8.6, 2.0 Hz, 1H), 7.68 (dd, J = 8.3, 7.0 Hz, 1H),
7.61 (dd, J = 8.3, 2.0 Hz, 1H), 5.43 (s, 2H).

Step 6. 3-quinolin-6-ylpropanal
Tris(dibenzylideneacetone)dipalladium (480 mg, 0.52 mmol) and tri-fers-butyl-phosphonium

tetrafluoroborate (300mg, 1.0 mmol) in a flask was evacuated and refilled with nitrogen (2 times).
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and heated at 50 C for 2 hours. The mixture was concentrated under
reduced pressure to yield the desired product (550 mg) which was directly

i h ext step without further purification. LCMS: (M+
“?g&é%é d %I Sgéﬁ()x'g?wo

4-MethoxyphenyOpropanal A solution of dime
(5.1 mg{m dichloromethane (10 nil) was added to a stirred solution of
I

1.4- %m SRlde(® aitd BEIHFACY iFPeierbYe AkiHahal(ah P atityBre Gived 35
mmoB0) Mpidptipionl campletiomoidheddditienithe iNxidle Vead Sitkedndhe 18 GAL, 42

mmoflgrﬁé‘}é'&m glloued by.adaliianoha r%ﬁl%%tﬂ rUé@W%MPé%S‘ Zﬁl’é‘?@&&%@ﬁixmre

mmal) in dichloromethane (2 C over 10 30 min..

was FBE‘&Y%??&PW&% fab MRy stherdie Wmaﬁﬁﬁ et m@rﬁm&%sﬁm then
filterpdland 3@ shecheltiwhisadididet. dPhqawmmvﬁraﬂzO\xmﬂmoﬂ'dammhmng midxtgriepressure.

The Wﬁéu@'%’é’%%ﬁe@b?%ﬂ%ﬂ&xa%ﬂ r@f@uﬂé PD!&@HQPQJ&M%“Q&%QQ?@- 59%) to
uted w é{‘:‘] dichloromethane 3 % nched with water (15

o5 SR DRI Eratae N a0 Sl i vadtel and brine,

dried over magnesium sulfate, filtered, and concentrated under reduced
Step prgﬁw,%h i%ﬁ@g%pw@g,@priﬁed by 15 flash chromatography eluting
\E;.\;I]:[OI’ dr zEl)raet(ejg!pergl)J(g}Oﬁ \%%ra i '[5) S%‘I%l(l) utg)%oo(% Oqgl%omrlln6 Zlg{glg?)na? (3.27 g,
17.6 ZU@ﬁ}Oﬁcﬁlg%ﬂwmtﬁ@XVb}ﬁr@y@p%ba’ﬁébNa@dﬁ‘l@ﬂﬁd&élﬁﬂ*ﬁﬁﬂ@(@&ﬂﬁ@;48 g 185
mmdD.Qad 3h€1£3)dfi&$ adeed t@sasmmw kRa@hicd-14- 20 e thpxyphenyiiprapagatr 1 b,
mom{o n and [f):fx%rozliisngo centra dom?l’dreprpe%l}ce% d)'l%hsl orom l?xaneq%ue was
1_ ‘286 no) at & reaction mixture was warnit.d to K1 after 1
Pu“féfdéﬁ’ch stistigrvatenoandhesthd cescpimith BreMe r@rﬁ@i/ﬁafﬁééwl%@%?@%ﬂﬁ@: product.
(9590 xtcacts Were-wssherbwithiorne, dried over magnesium sulfate, filtered,
and concentrated under reduced pressure. The residue was purified by
flash chromatcz?raphy eluting with ethyl acetate in hexanes to give the

Step §elsirstf grsact (Berigy Mg L5 UMt DY 3y e Bpaeing),
7.18 feekp2HY, 6(84i(wah-241)pdB36nfin; 111113 80-fsyr3ht) (BB 2igi D, THIBIP 2nd 2-

chl(nm &LH)oli%thdzro anal &7 84 mg, 3.57 mmol) in isopropyl alcohol 90 .0 mL) in a sealed tube
244-Fluoropheny g? 4-methoxybenzAimidazol1, 2 1,2,4liriazine A
(0]

was hented & 3¢ B-(a- R sfoprelolt, f%ﬁ?&?ﬁi‘@%ﬁi’i‘ﬁé SEATHEE [EapRigure. the
prod@R wasmotcaniret S0 @dchidrokd- p4- g thiory Phe myBpnoiauval (48 angeBr2dd and the

residdAQY dﬁs@%@mﬂt@pg&%&l mk)eW%lh%f%@goaﬁ%@lé%éhlﬂe%& brine, dried
COO|II’19 the |xture was Qurlfled b ﬁ uceg;ve HPLC to afford the

over Jaagns duadr (a,ni (r:ﬁnc) 11_‘[8 w %refs%g( a %Irgm ue was purified on a
silicep @l(mﬁmmmphewnénw I fithhesthoskgwsh &g 36y lagiFepiii ifpitiezoroduct. (65%)
Lcm(&lﬁmggﬂgﬁ@. triatine WO 2008/064157PCT/11S2007/085100
Step I. 1-Alethoxy-4-I-PE)-2-nrethpxyvinylicycluprypylbenzene

Step 9. 2-Fluoro-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4] triazin-2-yl] benzo-nitrile

Zinc cyanide (131 mg, 1.11 mmol), tris(dibenzylideneacetone)dipalladium(0) (35 mg, 0.038
mmol), (9,9-dimethyl-9H-xanthene-4,5-diyl)bis(diphenylphosphine) (78.5 mg, 0.136 mmol), and
N,N, N, N’-Tetramethylethylenediamine (0.22 mL, 1.4 mmol) were added successively to a mixture of
6-[2-(4-bromo-3-fluorophenyl)imidazo[1,2-b][1,2,4]-triazin-7-ylJmethylquinoline (480 mg, 1.10
mmol) in N,N-dimethylformamide (8.7 mL) in a microwave tube. The tube was sealed and degassed
three times and heated to 160 °C under microwave irradiation for 500 s. Most of the solvent was
removed under reduced pressure and the residue was dissolved in ethyl acetate, washed with aqueous
sodium bicarbonate, water and brine, and dried over magnesium sulfate. Filtration and concentration
afforded a residue which was purified on a silica gel column with methanol in dichloromethane (0-6

%) to give the desired product. (90%) LCMS: (M+H) = 381.0.
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1.0 M of Potassium tert-butoxide in tetrahydrofuran (THE) (6.8 mL, 6.8
mmol) was slowly added to a suspension of
chloro(inethoxymethyptriphenylphosphorane (2.3 g, 6.8 mmol) in THF (6.0
Vgon%ﬂ?gf%’%%ol) at -10 "PC, and then the mixture was stirred 2t ampIEHPES100
temperature for 1 h. 1-(4- methoxyphenypcyclopropanecarbaldehyde (300
mg, 1.7 mmol) in THF (2.0 mL) was then added dropwise to the reaction

Step nﬂx@um%&@z.mmr@gz@fz%m%ﬁm@ﬁbﬁm@, mﬁs&%& M@%{j%%[@&zd
thrqugh a p f silica ge| eluting with di omethane, The filtrate w.
o R T R s e B e
mmelh it h SEBEFEEIR Sty fithy dshl aiceteitb (Rohakahbsio)101d Ort6l.0 mL) was
stir@ftondihe d%iﬁgﬁi.ﬂﬂ&dddﬁlmﬁtﬁ@_ 2nfoved under reduced pressure and the resultant residue
was SEAIFORKPHSN GrelopropYIGEAteVAS I AQRE i) WS AAErn new
to a solution of 1-met pxy14-3l. [mé -2- metho {Vln,&cydopropylbengene
reacligr BRIt opt ST v sy ANB01YY-9The mixture was 15

stirred at ambient temperature for 6 hours, and then concentrated

Step 33{%%9})%'—9@7%9@@4-2[ m!p)z%‘?}ﬁ- gﬁiﬁ;%ghﬂf?ﬁlzm%‘{? % % §} %&%ﬁ%ﬁfﬂg%mzde

iluted with water, and extracted with eéthyl acetate. The organic layer was
driedf 8t 'ﬁng(ﬂ%ﬁim%M?ﬂmf‘é‘f’%‘?[é%d’%ﬁc“é‘ﬁ%t’é%j geiedtided-350 &
0.87p msl)rmd'l(h@lwsikiublwas(pmﬂjedlbijmﬂalmmﬂnmgt@gfmhwﬁisﬁiﬁg Withmg, 1.0
mmcﬁﬂﬁyll\%%ﬁﬁlgﬂigﬁ%ﬁﬂ§§ égcb' 119%07)&/596 @’gﬁ’ég ihﬁn%ﬁ'cr%%ﬁ%&’ﬁml—% ‘A solution

(M+H) = 190.9. 20 Step 3. . . .
of Z%ﬁ?s%%%%{h%%Hoétﬂg)n%vcﬁ%?afr‘ésp%s‘ﬁ‘a%é&&d%ﬁg}éféwd by tricthylamine (0.61 mL,
4.4 mupfpline Oyt 01 mmobwasstdtdddoasolutiopeft[iesfgderature. The reaction mixture
was BBy cveleRn ﬁgpééﬂﬁ%t%%w@u@ﬂ&)ﬁﬁgw%% mrﬂf?ﬁ Whs added and the

. chloroform (1 mL) af O.C followed by addition of N-chlorgsuceinimide (84
o R VAL I H A el 23 SRR i hov b
the destrgsepeadiet For ZONSTheinikearesssaBhdingtisdwaitthereienies et Hiteeaefvalents of

hydr¥émofiliradai \%':1$oﬁﬁWﬁ@?;g@&ﬂlb&ﬁlﬂ%ﬁﬁeﬁmm@ﬁﬁﬁé{r%?ﬁg the residu@urified by
was purified by flas romatogra eluti ith et te in hexanes
re L T B bt dp o LY RIS D
2-(4-171uorophenyl)-711-(4-methoxyphenyl)cyclopropyllimidazo[1,2-PI
ExarhjdeB]- riazinhe30-Aminxéphemi)6r{({4fiv enaphpiind )y thid fnidazin:3-BIMiNE! triazine
(20.1 mg, 0.106 mmol) and :
chloroH(4-methoxyphegyt)cyclopropyllacetatdehyde (53 mg, 0.24 mmol)
in isopropyl alcohol (0.6 nmL) was heated 16:93'C overnight. After cooling,
the mixture was diluted N\"/’i‘fﬁi‘tﬁ“etz‘é%ﬂl-‘épd was purified by mass-guided
RP-HPLC. to afford the desired gdh%f’ LCMS: (M+H) = 361.1. WO
2008/064157PCT/U52007/08510(5 Example 3:

Step@.l'_(ll—[@ﬁﬁﬁ ;ty(%%%g;%;}i_m Lﬁ%&%@b 2:NIL.2,4.1triazin-7-y9eyelopropyl)quin
oline

To an ice cooled solution of sodium ethoxide (3.26 g, 48.0 mmol) in ethanol (25.0 mL) was

slowly added 4-methoxybenzenethiol (6.73 g, 48.0 mmol). The reaction mixture was stirred for 15
min. 2-Bromo-1,1-dimethoxyethane (5.64 mL, 48.0 mmol) was added, and the reaction mixture was
refluxed for 2 h. After the precipitate was isolated by filtration, the mother liquor was evaporated
under reduced pressure. The resultant residue was diluted with diethyl ether (100 mL) and washed
with water and brine, dried over sodium sulfate, filtered, and concentrated to give the desired crude
product (11.0 g) which was directly used in next step reaction without further purification. "H-NMR
(400 MHz, CDCl3): 7.40 (m, 2H), 6.85 (m, 2H), 4.47 (t, J = 5.6 Hz, 1H), 3.80 (s, 3H), 3.34 (s, 6H),
3.01 (d,J=5.6 Hz, 2H).
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N.NNN This compound was prepared using procedures analogous

to those for Example 2. LCMS: (M+H) - 382.0. Example 4:

6-(4-Fluorophenyl)-344-melhoxybenzyl)imidazoll..2-alpyrimidine _ Step |I.

ek (8)/;dc§?§§?4-fluorgphenyOpyrimidine A mixture of PCT/ USZOO7/€85100
5-bromo-2-chloropyrimidine (500 mg, 2 mmol), 4-fluorophenylborunic acid

Step g0l (ﬁg@tﬁq@yﬂqyﬁf%@gem Idehyde
1-bis(dipmenyiposphine)eiraecensidichlaropaliadiyrel) disbiremetangucous

2%]2%13 %gegfnzg n%% . aIrl|1d E:g(tzggg o g{‘tl%% r\tx;e?snl% }Fug'(}%fg BJI%AC etone

hydrggm Ice.%(c% E%é gn
mmol) in 1,4-dioxane mil was irradiated under microwave a

was fERy Ghrinderap LBl e seie HewaE Baparatsd e radutaway sodium
bicampﬁﬁiedxubyﬂgshmhmmajzogfaalaymhﬁig@wmwthyé acefaterinvliexanasdOfiltered,
and &JX&&Q%&%E@Q&%Q&S&&%&G ﬂl@réxﬁ&\é §f'a£ %ﬂﬁ&fb@%ﬁ%‘c?i%r%%%%rgphy on silica

5-14-F1luorophenylkyrimidin-2-amine 1
eel Wit Hioh S eEaitie iB pRENSTisy It e [ 7edmigyt 1A &f AithdidiR (400 MHz,
CDGhethaho) (3Q.miD), inkD, Sealad, tihessasnhealed. 2t GO36)ovednight: After, 2H).

concentration, the product was obtained (360 g) which was used in the

_next reaction step without further purification. LCMS:§M+1-1) =190.1. 20

Step S1ay S8 - BT GPRBAY G- A4 ASHEtHABRN L itiferaz oV O-aitkfitine

A Mixtureosfi5Y Adlusrgphenidiprmidif-Retrmngh¢60) g VB imnek), (36.4 mg, 0.2
mmyGHOpRsifle MEthaXypheMPIRIARANR (24 MG, 113G MMRIIMBHAM, inimide.
6 ;\Icotboi 1.0151115?! ina segledtreactlont.\/la V\rl"foheat.%g at 130 C for 31hours. it
(26 R oIy this MIHTE WAL RSHISY FréparShive THEIe 598 hspgned o
RT fhie2deshredproshtion MEMS: (u-+adde) £G4 0nRxafvpkerBenyl)- 1,2,4-triazin-3-amine
(26. 614 FlucrapnenydrédiofdniathRoxypberyOsy aloprary limidazal lrdnd Ry nder
reducr;géd IIJI;]f%sure. The residue was dissolved in isopropanol (2 mL) and heated at 100 °C overnight.
After cooling, the reaction mixture was filtered and the filtrate was purified by RP-HPLC (pH=10) to

afford the desired product. LCMS: (M+H)" = 431.0.

Example 9 : 2-Fluoro-4-(3-[(4-methoxyphenyl)thiolimidazo[1,2-a]pyrimidin-6-y1}-N-

methylbenzamide

Step 1. 4-(2-aminopyrimidin-5-yl)-2-fluoro-N-methylbenzamide

A mixture of 4-bromo-2-fluoro-N-methylbenzamide (900 mg, 3.9 mmol), 5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-amine (710 mg, 32 mmol),
tetrakis(triphenylphosphine)palladium (100 mg, 0.1 mmol) and potassium carbonate (1.3 g, 9.7 mmol)
in toluene (6.0 mL) and ethanol (3.0 mL) and water (3.0 mL) was heated at 110 °C for 2 hours. After
cooling to RT, the reaction mixture was quenched with water and extracted with diethyl ether. The

solid was filtered and washed with water and diethyl ether to afford the desired product (720 mg).
Step 2. 2-fluoro-4-(3-[(4-methoxyphenyl)thio]imidazo[1,2-a]pyrimidin-6-yl)-N-methylbenzamide

This compound was prepared using procedures analogous to those for Example 8. LCMS:
(M~+H)=409.0.
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F This compound was prepared using procedures analogous to those for
Example 4. LCMS: WO 2008/064157PCT/US2007/085100 (M+H) =

: xample 6:
ﬁé(%}ﬂgégi?guoroplienyl)imidatML2-a]pyrimidin-3-yl)cyc|opro£§l é]%slﬁﬂgﬁﬁ)gsmo

N N 5This compound was prepared using procedures analogous to those

for Example 4. LCMS: (M-40+ = 381.0. Example 7:
Exardpld 001 @-bhinethyd-d4-mbend gl Aying thyd} seid 2zofiy dhidib 4 Ltkiazin-2-
met{RGDFARIde NN Step].

-Bromo-3-fluoro-N-methoxy-N-methylbenzamide Oxalyl chloride

(38.1 nth, 450 mmol) was’slowly added to a mixture of 4-bromo-3-

fluorobenzoic acid (49:3 - 25.mmol) in gigﬁl‘o%m%thane (300 mL).

Subsequently, N,N'- dimethylformamide (1.0't) was added and the

reaction mixture was stirfed at ampierlf témperature 15 for 2 h. The

reaction mixture was concentrated ynidérreduced pressure and

co-evaporated with toluene 3 times. The residue was then dissolved in

dichibdroonegitvaievid Qiepate)d Tdiee golutibnewas addeddropwice ExanplixBneCMS:
(M+gjJ,\L,gjg/imga‘gjylhydroxylamine hydrochloride (30.7 g, 315 mmol) and

potassium carbonate (120 g, 900 mmol) in dichloromethane (300 mL) and

water (300 mL). The reaction mixture was stirred at ambient temperature
Exarfgi 2l ho 21ElugtreNorgethid-falfefawiasivepaléiedmidaec?D2sa updmidiayer was
ylbésiagied with dichloromethane (2850 mL). The combined organic extracts

were washed with brine, dried over magnesium sulfate, filtered and

concentrated under redu(‘ﬁed pressure to givg\aﬁh\g\“p&oduct. (58.5 g) LCMS:
(M=H) = 261.9/263.9.‘\Sj;é"p‘%ﬁl-?}M-Brom%-;si.;l_‘ grophenyljethanone
H e he e

o \_-‘.:’-?j';".

L
TN,

e i S
RO

B

N

Step 1. 2-fluoro-4-imidazo[1,2-a] pyrimidin-6-yl-N-methylbenzamide

A mixture of 4-(2-aminopyrimidin-5-yl)-2-fluoro-N-methylbenzamide (123 mg, 0.5 mmol)
and chloroacetaldehyde (0.318 mL, 2.5 mmol) in isopropyl alcohol (4 mL) was stirred at 90 °C for 4
h. The solvent was removed under vacuum and the residue was triturated with ethyl acetate and
hexanes. The solid formed was collected and dried under reduced pressure to give the desired product
(120 mg, 88.8%). LCMS: (M+H)=271.0.

Step 2. 4-(3-bromoimidazo[1,2-a] pyrimidin-6-yl)-2-fluoro-N-methylbenzamide

Bromine (17.4 pl., 0.338 mmol) was added to a mixture of sodium acetate (40.3 mg, 0.491
mmol) and 2-fluoro-4-imidazo[1,2-a]pyrimidin-6-yl-N-methylbenzamide (83.0 mg, 0. 307 mmol) in
acetic acid (2.6 mL) and the reaction mixture was stirred at ambient temperature for 30 min. The
solvent was removed under reduced pressure. The residue was dissolved in ethyl acetate and washed
with saturated sodium bicarbonate and brine, dried over sodium sulfate, filtered, and concentrated.
The residue was purified by chromatography on silica gel with ethyl acetate in dichloromethane (0-

50%) to afford the desired product (95 mg, 88.6%). LCMS: (M-+H) = 348.8/350.9.
Step 3. quinoline-6-thiol

To a solution of 6-bromoquinoline (0.81 g, 3.89 mmol) in N,N-dimethylacetamide (4 mL)
was added sodium methyl mercaptide (2.0 g, 28.5 mmol). The mixture was heated at 150 °C for 2 h.

47



10

15

20

25

25To a solution of 4-bromo-3-fluoro-N-methoxy-N-methylbenzamide (58.5
g, 223 mmol) in tetrahydrofuran (500 mL) was added 3M of
I[)rg%qgesmm chloride in THF (125 mL, 380 mmol) at 0
/
reaction mixture was stirred for 1 hour at 0 C, and was quenc
aqueous ammonium chloride solution (150 nth). The organic layer was
Afteis gpeliage dhandi et atttidnadh rethit sy cpries sure nTie isdiovighnaggcous 1IN
hydréeidisrodviad Theethpdnacriaten@dQQpisthidTdhe &ﬂuelﬁbtﬁléayﬁﬁ W&@ﬁ&&&&h ethyl

aceta\{gltq‘ﬁé{%to%%%gﬁ) &E&)}l@r&t @E \%é%%%q(%(yv vmhe{[)vha)( agnedt 3 560(1 r2)1VL magneslum

anic extracts were combined, washed with brlne an rle over

meaﬁ‘qgﬂﬁé"gﬂu?ﬁdﬁﬂf’ﬁf@“ﬁﬂ@raﬁ‘éﬁﬁ ?ﬁ@%ﬁ@éﬁfaﬁé’ﬁ rwéle was directly used in the next
step RORBIEA1LD PRATAIG2 001 08B URtte(ved)Ced qiressure gave the

product (48.4 g) Which was used in the next reaction step without further

purification. 3. (4-Brenno-3- fIuorophenyO(oRnacetaldenyde and
Step 1. fﬂﬁ?&ﬁ%"sﬂﬂtfo%éﬁwm VBN et RS- 67 H b E8IiBn of

1-(¥;BrbimopBfldatgplnenyfigthginofe (@uby, 4dsimeolyiddiknetbyd)stiffaxidienm(0)
(4. 58(%% %%%fﬁ F:‘igdsé W'&ilﬁ‘cﬂ@%ﬁ%&%% %Q! %ﬁ%ﬂé&“ﬁﬁ%‘}%@sphme) (5.79 mg,

bromide.(14 mL) The reaction mixture was sfirred at 60 C, overni

0.01Gapmaly Sigsgaest B%é?fﬂwptaraﬁﬂ%ﬂfibafe"a(ﬁfme@wa%ﬂ%@ﬁ'f@a%@éfﬂ 2-
fluorpyiisofitteribdhanuidvdshe dhgyifl2 waiteh andl 4hibosalid((vismiried undepwvacuube. The
tube QYE E&%ta‘iﬁ’i ]onQQE%' ﬁn%e]tgngg %‘§ 'ﬁ@ﬂa@&@%@% Q@aﬂ%@%xl %X@I'iﬁg atﬁe reacﬁ on

. textract with I acetate % § [nes. The combined extracts were wash
i bR TG AR SRS dShdLRIBdee &G &h %%rafﬂ’&ﬁatpﬁi 30) to
give thodahiesdiersibed: pﬁaﬂ&dl\/f(*i@ 3¢3otal). Step 4.
1-(4-bromo-37fluoropheny0-2,2- diethoxyethanone 15To a mixture of

3.f din h bromo-3-
TR CI D 5 A AT URE PO was

yllbegepaiiethyl orthofonnate (12 mL, 70 mmol) and p-toluenesullonie acid
(200 mg, 1 mmol). The reaction mixture was retluxed for 4 h. The reaction
mixture was cooled tq_ RTLdllgted with ethyl acetate, washed with
aqueous sodium bicark] ter, bring, “And. Qe over magnesium
sulfate. Concentration u qeme ueet ga\pressure gave the desired
product which was used in the next sL@p yvlthout further purification. Step
5. 6-(4-Bronto-37fluoropheny0-1,2, 4 trlazm 3-amine A mixture of
1-(A-bromo-3-fluorophenyl)-2.2-diethoxyethanone (1 5
o e R B cves
M+ 640 900 mmol) in ethanol

T/éIQZQ[%WOS? 00

Example 13: Methyl 2-fluoro-4-|7-(quinolin-6-ylthie)imidazo[1,2-b][1,2,4]triazin-2-yl|benzoate

Step 1. 6-[(2, 2-dimethoxyethyljthio]quinoline

To a solution of 6-bromoquinoline (0.832 g, 4.0 mmol) in N, N-dimethylacetamide (4.0 mL)
was added sodium methy! mercaptide (0.841 g, 12.0 mmol). The reaction mixture was heated at 150
°C for 2 h. After cooling, 2-bromo-1,1-dimethoxyethane (1.41 mL, 12.0 mol) was then added, and the
reaction mixture was diluted with ethanol (5§ mL), and heated at 80 °C for 1 h. After the precipitated

salt was isolated by filtration, the mother liquor was evaporated under reduced pressure. The residue
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25 (200 inL) and water (4 mL) was refiuxed overnight. The solvent was
evaporated under reduced pressure and the residue was washed with
trile_and filtered. The filtrate was concentrated under
“?(Sgég%}r)g%ﬁ residue was dissolved in dichluromettrane (15;(? K}}%e(gﬂmsgmo
washed with water, brine, and concentrated under reduced pressure. The
was ﬁégiﬁhaiméeﬂi&%m@@m&hme(WWWhﬁ@s@ﬁeﬁ orchvied aicetiagr Anered,
and dvyidepehtariThraidi(0e wak Jirthy (sed iiant mixtwetvasheaieddorldiRCyiemBation.
Lo Rr %CL d with an ice-water bath. The precipitate that formed was
coﬁected by f| tration and washed with isopropanol to give the desired
product. (5.5 g, 41%) LCMS: (M+H) = 286.8/288.8. 'HNMR (400 MHz,
Step CABMYIB-60!(5p b HetDdkdd, S = 8.6, 2.0 Hz, 11ff), 7.68 (dd, J=8.3, 7.0
Hzé I[dil)l El%tﬁggyeﬁlylﬁiﬁe augn!)_iﬂ!e )@ g%s(ﬁrsﬁ_l)eﬁ? :%E%Qus IN hydm(,hlorm acid

inolin-6- ypro ana rls benzylideneacetone)dipalladium (48

® mmgan% efzt?ﬁ?n@|)%d 1-EtHon ngbﬁaﬁﬁhlﬁ?@léwaﬁbaﬁasmfga@@wgd under
redude@pmst)rin Ehflagicova s pvacuated diredrefilledwitbdnitioge hi¢2 timves nds@acted

with %@98/&%‘965%&&%9&%%0&%4%%5@@@ 31463“%@9(1@& EG!f)tWQﬁt@Q@'eQd concentrated
followed b ‘gf?ifffcunve addition of @-bro inohne gace 35 mm ol)

he ?31 p\gﬁ%_ oggltpml;ﬁ% gﬁ_ﬁlhca ge w th 20% eth ate in hexanes to afford
the dwmmxyﬂﬂhﬁﬁetwwwﬁéx@ﬁa}h%@ DM A2 o113THe reaction
vessel was evacuated and refilled with nitrogen (2 times). The reaction
s alxture )[N stirred at. 3 C for 24 h. Diethyl ether (30 mL) was added to
tep

/i
e ?5% Mix ﬁ?zeognn then 5 filtered and washed with diethyl ether. The

orgafié/ éxtiatevebichderttatedunddr raduded pragburacTiiandsidued g 12.4
mmdzya&@wia‘feeﬁlybyeﬂeeet&ﬁmm&agr@m)y@imnglgviﬂns@hwnaﬁptate '(19 9@@@1&5&9&

SI t. (--5 LCM
xant Ef\/lf—l%é 211 5%16857 Elmezyo(% éjr%-?.(- u(?r%%ln- - roagaﬁazr 0{“‘{5 %F’%y o @
Solu%mef rhé“ wg}ma%eaﬂafé@wa @dﬁt&aﬁ%ﬁ @%ﬂ?ﬁélﬁﬁ%%@ﬁ‘éﬁﬁ’lwﬁe (15
mL) (B 21higsodvé:6 fraolhémohlemetenad 3 mghatOEre Hovwe dubayhadeition @f °C under
mlcré\&%'%%%&wmﬂez@ s41§oﬂ’t1]n§e a@%%%&grﬁgﬁ %%JH%P E@fygla‘c%ohng, the

slowly warmed to ambient tem %ﬁerature and stirred for [ h, monitoring b

reaction R tiHEAS SHRRT s fohphtiAteliamiler st rdie s Bribegiidle using
dichikesithtigmeas fhekfiect. &’h@c@thbal@b‘ﬁmtmrwﬁdmmdrtydtatm&erﬁddme&araeeure The

S0 U8 S S SO o

the dff”fch]i’ﬁﬁ’g'i‘fﬁ - glﬂ%e)tgng/ﬁ’&umolme A mixture of

6-(4-bromo-3-fluoropheny1)-1,2,4-tiazin-3-amine (800 mg, 2.97 tumor)
Step anﬂageé;moﬁgo%gé%gyigkg-ylpropanal (784 mg, 3.57 nunol) in isopropyl
alcghol 10.0 m%) in a %atll ed t%be 20t %ate? t 110 'C for 48 h. %{terII
the’ TaSHTAN G H as coote 505% felft temperatife tHa a%d)ﬁ%th irgchloric

acid FrS6ipitAted)ar woleetddi by iilteatiortThie HGHer Hoigt. v@é@r cooling, the crystals

fom@@wm@ewag ﬁhﬁtﬁ%MW&&WI{@%M}@BW@%@@ gyaﬁtéeqom@hhquor
odi um bonate, ater rine, drie S Ifate

was co a%eg u{l ra IC%{ ressure. e residue was ijeg wat r an L[l?c gave 300

COI’]CGI’] rate rre uce pressure. e I’eSI ue was puritl

mg %ﬂi’@&l@é’f?é@mﬁ‘iﬁf whtforaethanbf Midhibiohiéthane (0-6 %) to give the
desired product. (65%) 25 LCMS: (M-FIFT)= 434.0/436.0. Step 9.

Step %’y L}z]c'e?t (79}! ugy&eli%bmethyounICIazo[l 2-b]
Iriazin-2-yUbenzo-nitrile Zinc c anlde 131 nig, 1.11 mmol),

trls‘(d‘}ﬁetﬁ%%t%éﬁ‘é’&éeﬂﬁn%}&ﬁ%ﬁihdﬁ’mﬂ%(ﬁ fglopdsHaagthane (30 mL) was
treaté OutlimatiybiOtdaiTth ere-4b Sndiyi) his(diphemydphbsphing) (18 51t ® °C. The
1eac‘r%0%6rrmcm@)wgsn&§% 2\1{ N&yelhlt t-g %H&%Eh% eﬁhﬁf'%ﬂ? gé@cﬂ‘&ﬁl%%%% Qjals c%hﬂentrated

mmol) were added successively to a mixture of 4- brom 0-3
undergredrehis RIS (3P, ﬁl&jolfﬁgzﬂmdvc%fﬁem‘gﬂa% iRBIHE: (g moD) and
coolgtigy .90 Mmvdbyion DY ixbitlimue tEyTf orin e ahée (8, [Aririhe) (1o aninidBovuaueltuae added.

The tube was sealed and degassed three times and heated to 160 C

under microwave irradiation for 500 s. Most of the solvent was removed

under reduced pressure and the re%gdue was dissolved in ethyl acetate,

washed with aqueous



10

15

20

25

30

35

35 sodium bicarbonate, water and brine, and dried over magnesium

sulfate. Filtration and concentration afforded a residue which was purified

on a silica gel column with methanol in dichloromethane (0- 6 1) 90

R ez‘%?és“%‘c?g’product (90%) LCMS: (M+H)- 381.0. WO CT/US2007/085100

2008/064157PCT/11S2007/0 5100 Step W.
The gedeiitoroniatare-foaisotel Gtydmeithy iempelatrs] 1fo2-bill, 2vasheiawith 2091 éavesies 1N
hydl@ﬁi.@mc acid, and brine. The organic extracts were dried over magnesium sulfate, ﬁlteled and
conodt Ed%%r 41T 880'5‘0“&%! 'E‘L%Et‘e&{ jmidaz Lﬁn?%(Pil 41%%92'% 2 'AC ”;}wnh

815" I & concentrated st drochionc

20% mwlﬁ@ﬁmly%ﬁﬁm?é@(iFbeiﬁ‘ff)rm(@‘%ﬁrféé"'aﬁ ﬁ@%/@ overnight. The

solvent was removed under reduced pressure and the resultant residue

d WI water and filtered to provide the crude product which

Step aé{é% @Oﬂ%e ﬁﬁoﬂcgﬁtj}éactlo{n step without further purification. LCMS:

(Mlél anj(u.u ae@@t@{épag_elyl -2-fluorobenzoate (1.6 g, 8.2 mmol) and 8.8M hydrogen bromide
in watel Qo @ N- m el ki Hepida gbin-aiyl meatkyiritnid a2 o[ 1 R-bifigRt A fiazdaeBsg, the

mlxtﬂll%egga?saﬁglggd]lgto ice-water. The reaction mixture was extracted with diethyl ether. The
-Fluoro-4-[7-(quinolin-6-ylmethyflimidazo[1,2-b][1,2,4]triazin-2-Abenzoic

comkgac;& (@r@g@ gex@fgt% ‘i‘ﬁfﬁdﬁaélﬁ’@ with brine, dried over sodium sulfate, filtered and
conc¢benzotiadal thyldxpitd pysdolidinoph esp heniumtirexafl uerophesphatd (B 40rther
purifiBfioh. 01 BMOb;IRATA-dimethylfonnamide (5.0 mL) were stirred at ambient
temperature for 3 min. A solution of 2M methylamine in THF (3.0 nth) was
slowly added at O C followed by triethylamine (0.61 mL, 4.4 mmol) and the
Step peartion i threwas Btitvdafere2zbagt ambient temperature. The reaction

mimmx&}éevua%@ﬁapp@m@t@d w&q%fﬁ%&ﬁ%@r@wr@ toafford awllﬁwofomme
oo GRS e SR e e e s mSSETER v
heat@eglm@d rsEbauer HylLCéIﬁPS a@m@, fﬂ@fefb%@él} méﬂgf@mawagnﬂqéﬁatﬁéa{wr reduced
presstithcls0% Bguivalapis Rthyskachlo g agiditontarcheityarachionioavidion.

salt. The mother liquor was further purified by preparative HPLC to give

another batch of the product. 90 0/s) LCMS: (M-1-11)= 413.0. 20 Example
Step §: pathy BdBestldursHRERgL)-7-{ (A ifmEthoAssatdd) thiojimidazo[1,2-bi

[1,24{1kriaziaehStepdtyih 17 23rdithetharyethy D b intethalsyGear @nethbaol (30

mL) aﬁl 8?@1%9%%92%9&11 I?Q %f(ﬁgql(%ﬁ)l 8;[5] 84'(9&:1(%@@09&%@&9 rﬂ%ﬁ&?d@tg t(h@@g g) were

m was 25 slowly added 4-methoxybenzenethiol 9
adde m(t)l})a W%&Eﬁfaﬁrﬁ dFéCWé‘s‘@ﬁWéed"fﬁﬁ lfgtM&f 90 °C for 2 Aﬁel cooling, the
reactZyB noimal {d aiiiathexyeth@aneniblfd mlided . 0nmnict) wel addedtcan@htheaction

mlxtﬁ‘?é‘%%tm&)&“d{ ?{’1“’@& Efluxeaden 30%cé%ﬁ§té&%cfé§el%@$@&ep¥¥§§§1Esqlﬁé‘%gs@ﬂe was

filtration, the mother li quor was evagorate under reduced pressure. The

dlss‘)rléf%ﬁb?ﬁﬂ%sﬁﬁﬁés\(}(/%}d iHIHERF At cityI ¥iAdy (TOERAIEY P WS F it rated
undewaterahorbsine, Triedsalereodilimm splfatesditeretdahd mervipsntrated thected by

filra@E G HEAIRE: CHRE S0 UeL AL @hiaich s @isectlyoysed in next
step reaction without further purification. 1H-NMR (400 MHz, CDC"): 7.40

(m, 2H), 6.85 (m, 211), 4.47 (t, J = 5.6 Hz, 1H), 3.80 (s, 3H), 3.34 (s, 614),
Step 3,00 4] 385612, 2HYiNOD-2DOSI064E57ZRET/US2007/085100 Step 2.

[(4-roethoryRheny ihig 1acetadenysl@nethylithio)-1,2,4-triazin-6-yl]benzoate (1.2 g, 4.3
mmol) in dichloromethane (90 mL) at 0 °C was added slowly a solution of m-chloroperbenzoic acid
(1.5 g, 6.4 mmol) in dichloromethane.(5.0 ml) The reaction mixture was stirred at 0 °C for 2 h, and
quenched with saturated aqueous sodium thiosulfate. The organic layer was separated, washed with
saturated aqueous sodium bicarbonate, water, brine, dried over sodium sulfate, filtered, and
concentrated under reduced pressure to yield the desired intermediate. LCMS: 295.9 (M+H).

A mixture of the above intermediate and a 2M solution of ammonia in isopropyl alcohol (20
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1-[(2,2-Dimethoxyethyl)thio]-4-methoxybenzene (11.0 g) was dissolved in

1% aqueous hydrochloric acid (60 mL) and acetone (30 mL). The reaction

mixture was refluxed for 2 It Acetone was removed under reduced

WQ 2008/064 PCT/PS2007/085100

pressure &hd the residue was neutralized with agueous sodium 5

bicarbonate and extracted with ethyl acetate. The organic layer was dried
mL) axpsrsgggiuth ek e aid édndéntratddunge rrededisetqsrégsijpation and
washbheitesisiepurastpurified by Hashchvarkatography ®s) siicasgelswiths2000

ethyl acetate in hexancs to afford the desired product (8.5 g, 97%).

IFINMR (400 MHz, CDCI3): 9.55 (t, J = 4.2 Hz, IN), 7.36 (m, 2H), 6.84 (m,
Step 39y P leer it/ Sair el I-2hio piFagthy. 214 ey iazin-2-yl benzoate

2-(3sbrenae=Bitupropheiny 0f {hikd HnethiaaypbenAdhiotimidazac] 102- h6dd 1 :2d D-
prohn%fm%zﬁqg,, 0. &P rffS ﬁ" Qh(lgrg“leji%?g%olg %Iy r%(@il N-chlorosyccinimide (26,7 mg, 0.2

4-methoxypheny1)thiolacetalde 4 mg, 0.2 mmol) and D-proline
mnu \gltllh 311‘613@4%W>5tﬂr'ec\ﬁ116 r%%?%atf rml) wa{gl%daféadgradually warmed to ambient
temphladintofgucdinihaid ext(@6x4sradgled Rethyit)-(Fhenheatlgntimxiurg Washstivbedzoate
4.5 G PR3 s dhengradually wamed i KT far 2. &%éﬁ?v&&‘@%ed under

mixture was added [6-(4-bromo-3- quorophené 1,2,4-triazin-3-amin
redugsEEeRNG 0 Eerﬁ‘i%lrf e SaA0 i RRIPEREY SE e, mrﬂm%os&\?éfﬁ’tmght
Aftenyaslranibvedkundersétuce dndrbs Siliretc The medidd eywasttisSalkéddnto afford the
desiiSORtRBANOE(ZNka:-ad hpaded at 100 C. overnight. After cooling, the

reaction mixture was filtered and the filtrate was purified by RP-HPLC

(pH=10) to afford the desired product. LCMS: Ov1+14)+=431.0. 20
Exag&)aﬁﬁﬂé-gt Bromo-3-fluorephenyl)-7-(4-methoxyphenoxy)imidazo[1,2-b}[1,2 4] triazine

2-Fluoro-4-(3-1(4- methoxyphenyMh|oI|m|dazolE2 alpyrimidin-6-y1)-Nmet

hylbenzamide Step 1.Er. .. N

4-(2-aminopyrimidin-5-y1) u_orq—N meth&lbenzatnlde A mixture of

4-bromo-2-fluoro-N-methylbgnzamide’ 6900 mg, 3.9 mmol), 5-(4,4,5,5- 25

tetramethyl- 1.3.2-di oxaborolan- QFAbwlmldln 2-amine (710 mg, 3.2

mmol), tetrakis(triphenylphosphine)palladium (100 mg, 0.1 mmol) and
Step POtASHM pashanRie1d319480.7 mmol) in toluene (6.0 mL) and ethanol

(3. Q @5)[9 ntgo\!ivat[gr ?—g—melz'tﬁo Selbz%gge(g § r%: fol,p %\/EI;LO 1£§01\AJ &k 1% aqueous
COooll e reaction m| ture was qu Wth water an

HCI é%&rlakgé@%iﬁmﬁﬁw@fh rherigecdelimixes fifes Hé’&t%wwééwéa%fw Witeycetone
was aditbaietindeetieidal afasdrthaldesjiechproduet (VRhmalidd Sieps2urated sodium
blcax%oﬁlllalgroan‘h' @%éémmoé}{glyg&y %thﬂén&l %9 {ayer was dned over sodium sulfate,

2-ajpyrimidin-6-y1)-N-tnethylbenzatnide This compound was prepared
fitergdify TSRS NaIS BRFBbIGSES fRBLaTsT BURpReE ECRASr AR ired product
whicAG8:Qus/iD ROBI06H 15 e THIELAOTIGS541.00. Exariiies10:
2-chloro-4-3-1(4-methoxyphenypthiolimidazolE2-alpyrimidin-6-yl-Nmethylh
mlde 5This compound was prepared using procedures analogous to

S5 h o P SN L NG KT 98 G, )L i

To a cooled (0 °C) mixture of (4-methoxyphenoxy)acetaldehyde (33.2 mg, 0.2 mmol) and D-

proline (4.6 mg, 0.04 mmol) in chloroform (1.0 mL) was added N-chiorosuccinimide (26.7 mg, 0.2
mmol) with stirring. The mixture was stirred at 0 °C for 30 min, then gradually warmed to ambient
temperature for 2 h. To the reaction mixture was added 6-(4-bromo-3-fluorophenyl)-1,2 4-triazin-3-
amine (26,9 mg, 0.1 mmol). The reaction mixture was stirred for 1 h and then the solvent was
removed under reduced pressure. The residue was dissolved in isopropanol (2 mL) and heated to 100
°C overnight. After cooling, the mixture was filtered and the filtrate was purified by RP-HPLC (pH
10) to afford the desired product. LCMS: (M+H)=415.0/416.9.
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Example 11:
2-Fluoro-N-methyl-4-13-(quinolin-6-ylthio)imidazoll,2-alpyrimidin-6-
llbenzamide 10 Step |I.
Véz/of%é% 2] inudazo[1,2-4pyritnidin-6-yl-N- methylbenzamldePCT/ WHgraoo

of 4-(2-aminopyrimidin-5-y1)-2-fluoro-N-methylbenzamide (123 mg, 0.5
ExammiedB: ahttMshosadendetytied-0c808- Hhip 2 Sohinpjiridssbt Spylivatiokdine

(4 mL) was stirred at 90 C for 4 h. The solyent was removed under

vacuum and the residue’F@\\ltriturated asetate and 15 hexancs.

The solid formLd was ¢o @dfd ied under reduced pressure to give

the desired product (120 mg, 88.8%). LEMS: (M+H)= 271.0. Step 2.
443-Promoitnidazo[1,2-cdpyrimidii-6-)0-27fittoro-Ar-tnethylbenzamitte

Sfeplﬁrg)ml%ﬂ(,},? Iﬁ[%}mg,g;%g wlm)dwags[@g,deed to a mixture of sodium acetate

D ST G AP YA D18, P S et g e 13
g, 7.30mphmobpii(BcedidaSii2(R6 O30p amebth &l e attiethyhixtiohexams! stitiediag (0.193

m, AMRDIEAL K PIRBIRMIEANA0 M- o he SAIMBNLWRNBMEMSHMALIRIIEQYWGRE) was
mad%t gsur . The residue e Was dlés?lved in %yl gg tate and washed with
rie

L0 BREd SBETON Hicarbonate and brife’ Vet s&%.ﬁ%"‘%‘mﬂf&% purified by
chmﬁn@@dzham cdiveegdratill MrHend sie metsdepetifteidd difeniatefrpthy desired
prod@A. ilises gek with-athyd acetate in dichloromethane (0- 25 50%) to afford

the desired product (95 mg, 88.6%). LCMS: (M+1-1)= 348.8/350.9. Step
3. quinottine-6-thiol To a solution of 6-bromoquinoline (0.81 g, 3.89
Step dmtfynars I isaaimetyrsdetalfide @ idpyivadiaclded soditidmethyl
meTaapiaehOvehs Pomramebe Fhestbstuirvwasheaied al Exenplora2iitMs:
(M+ M\{O 9@8/064157PCT/US2007/085100 After cooling, the mixture was
diluted W|th ethyl acetate, and neutralized with aqueous IN hydrochloric
acid. The organic layer was separated and the aqueous layer was
Exampteacted @illratbphacgjates-iee coypiined argaaie] Extigstsmiene washed
with water and brine, dried over magnesium sulfate, filtered, and
concentrated under redgcegd. pressure. The resldue was directly used in
the next 5step without furi;her[punflcatldh 9.50 g, 79%) LC1\48: (MI-1I)} =
161.9, Step 4. SET Y,
27fluoro-N-rnethyl-413- (qumollnlﬁryl‘tﬁhpppmdazoll 2-akvrimidin-6-ylibenza
mide N,N-Diisopropylethylamine (70 61, 0.4 mmol),
st 8RR RRERICRNARAIATININD) (4 5% 10, 0.0050 mmoD and
v $9 él %ih -9 -?g?thqﬁe 4%@d|Ab| Eher%% hosphlne)](/S 79 mg
o TS igEd §d&%§ %ﬁtcé’gs‘ﬂ}%‘fﬁ t6°4 %‘816‘{)8%‘1““ t¢ N.A-dime W‘f"mamlde

(80. (B} ot MG mIdaw{ttiJaiWrﬁrmeh nBesdl 3t 2- HubroeiNaadatimAbEhwamitie which 4-
bronf§AGy gt A hin | Adligxaned 444 A mMiGRWaTR WQﬁtlr@hﬁﬁHQ@ was
| t%ae 58 ed and deggssedlthre%tlmets and heated to dlgOF vernlq] e of i

heatletl ML oolng e raachiSR Mkt ie WO B itSe St B ar O Al o At of fee
and Tiier fifiaeatove WiﬁédW@ﬂL@%mﬁl@ﬁwﬂgh?@tﬁ?@ dewedusréd A¢E. When

the %Mﬁlﬁé%ﬁ&ﬂﬁ@%, potassium carbonate and ice were added slowly until pH 11 was
achieved. Small quantities of ethanol were added to control frothing. To the alkaline mixture was
added toluene (120 mL), and the reaction mixture was refluxed for 1.5 hours and cooled to ambient
temperature. The aqueous layer was extracted with toluene (2x50 mL). The combined organic extracts
were washed with water, dried over sodium sulfate, filtered, and concentrated under reduced pressure.
The residue was recrystallized from dichloromethane/hexanes to give the desired product. (26.5 g,

52%) LCMS: (M+H) = 281.0/283.0.
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15 Example 12:
2 ehIoro N methy1-4-13-(quinoIin-6-ylthitOimidazoIEZ-aIpyrimidin -6-
q(%% This compound was prepared using pr.
analogous to those for Example 11. LCMS: 20 (M+11) = 44&913F g§n§7/|0e85100
13: Methyl
Step 3. ﬂtﬁé(lﬁ”ﬂ“{i?hfﬁblf}ﬁ&fi?f‘@’ﬁtﬁmﬁﬁn|dazoIE2 MIL2,41triazin-2-yllbenzoate
Steyp hibkdd 202 -CHiyrethopathiAthipRuidiokig 1201h0)acgddutiondof (1.27 g, 5 mmol),
cuanﬁi’%%l{?&%hﬁﬁﬂg?o@z?ézsg& é&omel))awmﬁ L%theﬁt Jd?o(éé)omh)ahm

was added sodium methyl mereaptlde (0.84 12.0 mmol). The reaction
(10 %&%@P&%&?Q A %Qte(a %“F%@b‘*%} 50 uﬁﬁgl'c 6«&(}%}@ mixture was filtered, washed with
meth2er @i ovdict-divhdtlad xydehbige {dcddmmtd_giv2 Bededyredgsdhen(@dde @6 and.CMS:
ov+he seastian gnixture was diluted with ethanol (5 mL), and heated at 80 C
for 1 h. After the precipitated salt was isolated by filtration, the mother
liquor was evaporated under reduced pressure. The residue WO
Step P008HOBAIFIPTIATG 20010 BBEO B ditttedavithindiétiay| ether (50 mL),
washeeowiihumatiar, e duad pyeiisedismosuiatemiiterad @nthle 14. LCMS:
(M+ ngg% ?1 The residue was directly used in the next reaction step
without {urt er purification. LCMS: (V+B)= 249.9. 5 Step 2.
Ominolin-6-ylthigjacetaidehyde 6-[(2,2-Dimethoxyethyfithio]quinoline
Exarfh10 ) wasdissoluthin-apapiisoliN-bytroghlndsagid-4fhntiandsacetone
- begl?ignLa » The reaction mixture was refluxed for 3 h. Acetone was removed
cfgr reduced pressure. The aqueous layer was neutralized with
saturated sodium blcarbahate and extracted Wl\h ethyl acetate. The
organic extracts Were\q”ed over sodium sulfate flltéred and
concentrated. 10 The resnd&e Wtas purlflea by c’rtrematography on silica
gel with 20% ethyl acetate |n\hexahes"to\afford the desired product.
LCMS; (M+H) = 204.0; (M++120)="22138 (M+MeOH) = 236.0. Step 3.
4-acetyl-217untobenzonitrile NANCAP-Tetramethylethylenediamine
Step (0BG L1MuetkdAZernnoyizinieecyanide (1.46 g, 12.4 15 mmol),
trlsfg'p&%@d W%&ﬂﬁt&(‘@@&iﬁ% Ii?lq’lq)l ; 'goﬁ}l(g’dﬁé) ﬁlﬁlﬁ’y 19 9 Wﬂ&ﬂ%ﬁ‘&qﬂamlde (30

(9,9-di xanthene-4,5-diyfibis(diphenylphosphine) (124.3 mg,
) A A B SN B G SRR [ (10 i 40 imo. The

mixtdre( dayrgimed It udropheiyfietharfomenid- 84-dginthQyatinal) (A.18 mL, 44 mmol) was
added ﬁequlmm%'@bq%Qée'ﬁlk)emc@nmm%\@ht%% sORERIURE WaSorated under

d sealed and\,}“\gﬁ.I assed three tlmes1 and heated to 160 C under microwave
e “‘i’FPa‘BFett‘Bﬁ S0 O EE O 6 R A AR BERE i tgter. brine,
dricdAfreer couling, théf20 rélotion miktovecwastfiterBd thegdgh arpadwifieelibe flash

cmomattlgagmruaneérmﬁma el the-middle usingdishloromethapr azihe ¢, o6%)

LQ\/J_]e5 @P £om bined filtrates were concentrated under reduced pressure.
he'res due was purified by chromatography on silica gel with ethyl
acetate in hexanes (040%) to give the desired product. (3.20 g, 98.1%).

Step 2. 2-(quinolin-6-yloxy)acetaldehyde

6-(2,2-dimethoxyethoxy)quinoline (9.0 g) was dissolved in aqueous IN hydrochloric acid (60
mL) and acetone (30 mL). The reaction mixture was heated under reflux for 3 h. Acetone was
removed under reduced pressure. To the residue was added ethyl acetate, and the solution was
neutralized with aqueous IN NaOH. The organic layer was washed with brine, dried over sodium
sulfate, filtered, and concentrated to afford the desired product which was used in the next step
without further purification. (4.8 g) LCMS: (M+H,0)= 205.9, and (M+MeOH) = 219.9,

Step 3. 2-chloro-N-methyl-4-[3-(quinolin-6-yloxy)imidazo[l,2-al pyrimidin-6-yl] benzamide
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25 Step 4. 4-acelyl-21luorobenzoic acid A suspension of
4-acetyl-2-fluorobenzonitrile (2.42 g, 14.8 mmol) in aqueous hydrochloric
[ 0 = 00 mL) was refluxed (oil bath temperature: 110 {%
“a(?tée%r@go |ng the crystals formed were collected by filtration gr)rrd (}g 100
grve the desired product (2.16 g). The mother liquor was concentrated
und&is reiRBRdpYaS BisRITCR B IR STtpGeWais At Withotwats EaAmmRdred CMS:
(M+10 gia8.8@8230 nag of the desired product. (2,46 g, 91%) LCMS
(M+H)=182.9. Step 5. methyl 4-acetyl1-2-fluorobenzoate
4-Acetyl-2-fluorobenzoic acid (46.1 mmol, 0.0461 mol) in dichloromethane
Em‘(@dﬁﬂﬁ) mgqr@ar@aemhﬂﬁéﬂ/ﬂemerm yiexshnroBy Hiidare Hrgalpyrimidin-6-
ylibegadi@edimethylformamide (0.2 mL) at O C. The 35 reaction mixture was
stirred at ambient tempegature for 3 h. The reactignmixture was
concentrated under red d the=xeSidup was dissolved in
dichloromethane (50 téﬁL 0 volgd tg-ORC. A solution of
methanol (4.7 mL) and triethyd&mi 51 20 mmol) was added. WO
2008/064157PC171152007/0851Q THe réaction mixture was stirred at
ambient temperature for 1 h, washety with water aqueous IN hydrochloric
Step dcighiaria-brivveePhieibrganic extracts were dried over magnesium sulfate,

filtered, andcenceny algehdndesH: %Qn%ﬁ%@@%%s(&@@eﬂ?@%ﬁh‘%@? 67 g 12

urifie fl sh chrom utin 20% ethyl acetate in
A GRS BT e 5 oy P B0 577
mmoPf| ofeMdencdatietylandnzdetenl) mAangiveskerofidipiydm flask with stirring under
positr@GRIYIA- ﬂ%@iﬁ@%@%@c{%ﬁ@rﬁﬂ&l@ilmﬁ&&ﬁm&ﬁl\# mdmaﬂntzﬂ@ NtiSwed by

zincI 1dll\llgrt1 I’E In dl ’(Fé:] )ﬂa%f" lfo}s(lsdeglég gng]erg ?S Stll{ct,reedo n1§r en, The reaction
OVE‘I‘I’]I A%ter COCIJITD e mixture was oure e-wa ‘1%1

mixtr@aoﬁ@ﬁ%ﬂ%?é%ﬁ @t?&c’@eé%@ﬁﬁ%@t&yb@rﬁbﬂmﬁé R, éhﬂﬂmﬁw mixture was
quenGkgARIGIEXIragisone imwashedinish brinexweiied aver apgi Lwat&ulf@tesoo mL). The
filte egl and concentrated t% Syl d tQp ggrsléreglu@roduct W |ch W

comb HCCE anic extracts were, O ]6_1‘ 60 1u51 S
the next reaction step without turther purrfcatron (

conceREHRr WaiSadBsa aRist§a Y 2%@1{?@1@&%%@%@@6&%&% @h%%m aphy cluting
with 2¢hilyloretde( GXbaastylibeszpatefford We Q028 prodhcetiwl grinafeymates(1R10H) =
4L, 0.071 mol), and p-toluenesulfonic acid monohydrate (200 mg) in
toluene (60 mL) was heated under reflux for 4 h. After cooling, the
reaction mixture was concentrated under reduced pressure to give the
Step deshechproductwhichpwasaised- ifirthe next step without further

pU@H(}@ﬂigpm% aqueous sodium hydroxide was added to a mixture of 1-bromo-2-chloroethane

tcr%d and

(22.0 mL, 265 mmol), quinolin-6-ylacetonitrile (16.0 g, 66.6 mmol), and benzyltriethylammonium
chloride (990 mg, 4.3 mmol) at 50 °C. The reaction mixture was stirred at 50 °C for 3 h. After cooling
to RT, the reaction mixture was poured into 100 mL water, and extracted with dichloromethane
(3x100mL). The combined organic extracts were dried over sodium sulfate, filtered through a pad of
silica gel cluting with 20% ethyl acetate in dichloromethane. The filtrate was concentrated to give the

desired product which was used in the next step without further purification. (12.4 g, 96%).

Step 3. I-quinolin-6-ylcyclopropanecarbaldehyde

Diisobutylaluminum hydride (1M in THF, 96 mL, 96 mmol) was added to a solution of 1-
quinolin-6—yloyclopropanecarbonitrile (12.4 g, 63.9 mmol) in toluene (120 mL) at -78 °C under an
atmosphere of nitrogen. The reaction mixture was allowed to warm to -5 to 0 °C, and stirred at that

temperature for 3 h. The reaction mixture was cooled to ~-60 °C. Isopropyl alcohol (10 mL) was
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20 Step 82-fluoro-4f3-(methylthio)-J,2,4-triazin-6-yUhenzhate Methyl
4-(diethoxyacetyO-2-fluorobenzoate (3.0 g, 0.01 mol) was dissolved in
W thanéjl ((30 mL). Thiosemicarbazide (1.2 g, 0.013 mol) and
Ot%)?ﬁé(r)]esulfonlc acid monohydrate (100 mg) were added td e Padfggr o0
mixture. The reaction mixture was heated at 90 C for 2 h. After cooling,
carefifly peldedidronmineursted diniviefertéinpirdtarsasitsthylideliele {8 wirmed®s ride) 0°C.
The wa&&ddﬁ:ﬁmm@geaat&nvaﬁ eﬁ&&tw@twaslﬁéi{m atilg Tviedr zum anddbBeWith ethyl

£O nlcnentra nder reduce pressur eS| ue.was Ived
acetafe. Thé con mc e c s ‘were wa w1t brmé ovel sodlum sulfate,
acetic acli ﬁl) eate at 6 fOT e reeic |on mixture was

ﬁltelé%ﬁh@%la?eaddﬁ&e?h%aelealﬁv&wﬂé 4?%@?@@9@%@ thRepcaplipe filtrate was
conchnetinainolantkibacprecipiaie wasecotleeted by filtration and dried under
reduced pressure to give the desired product. (1.2 g, 41%). 30 Step 9
methyl 443-amino-I1,2,4-triazm-6-y0-27fluorobenzoate To a solution of

Step ﬁwétl‘n/l@ ﬁd’é‘fﬁ(‘ﬁ%{?’%@fﬁ’?ﬁfﬁ& ¢ o4iazin-6-ylibenzoate (1.2 g, 4.3
mrfiol) dnsaigbgramethalve (Sotmkynadtky Grivasddiledsiondy(a sqlution oiol) in

tetrai?d? 59@%*3&'3%@@@%% %&@d&é@%@»s@u@&h&?rp&ﬁ%r@r&% Qe;m{:)utomde in

reaction mixture was stirred at h, and guenched with

tetralydrofita( la(h’ﬂ?@?)lfsﬂglb@ﬁﬁf“fﬂ?&ﬂ Tate Wét%h?ﬁgTa@érl WAL dbgypsigg mixture
was wakked WWthuS5saturated dqueolis-sodivnapbipanbartatds wddds B rige? dnedol) in

THFQK%LS)QQJ%H&H'|@@J&R§F@@a@&%@@&£ﬁﬂf§ﬁq@m¢§&E%QPP%%EQ%&W&EQMW
eId he de |red ntermediate, LCMS 29 ). A mixture of the above

t
v YLD A ST oA A B TP IERAY B TSRO 2 G
and @@@@I@M&@Wﬂﬁﬁmmﬁvmmmy weigngtivrtg: éay bapsiénin hexanes (0-30% in

17 ntRMP et gl 20 pidagcsolishiormackwas colleeigdrhy- filigation and
washed with isopropanol to provide the desired product. (700 mg, 60%)
LCMS: 248.9, 267.0. Step 10. methyl

Step Plitloterfr-folhirdimyidsimidifadep[1,2-171 [1,2,4Jthazin-2-yllbenzoate
5 Tova ceioird (0 C)- @mr@mtgwmjmcmmaasmw@hw@g@@ @) in THF

(30 1%& W'@% (1] g 1[1)1P ‘?"R)@A)(Q gemug EQCQ orin{ln q%&lglroggrg%lg%m W!T?l V\{n‘rn é The

orosuccinimi mmo With Stiffing. The mixtur
leacwwgﬁi%@d%@ G@%@B@l’f*ﬁiﬁmﬂ‘f’éﬁ’@‘ﬁéﬂaéﬂy %véfm@dﬂesnaﬁ%réh%ed with saturated
sodilignbperiatute. foic2niixifie the mixtorel wab atgdeddaathftle organic extract was washed

with A})l'(ﬁe a[l‘?i@iooaeg S%amﬁzéﬂff@té/ ]fil'%l y&j %H%b&gg&%egz% @1@?(9 e %Ie'éﬂ@lo]g}b 3-113? which

reaction. mixture was stirred for 1 h. The solvent was removed under 1
was psefliCeBepred Steiorisn dibrn fRetREERanL8prepahol (2 hitd: H}S[ H) =
212. heédtedit® 100 =C302ernight. After cooling, the mixture was filtered and the

filtrate was purified by RP-HPLC (PH 10) to afford the desired product.

l M+H)= 432.3. Example 14:;

Step f fff gf) lﬁoﬂﬁgrﬁlﬂfé‘f?yﬁﬁafftf‘#gfﬁgfyphenoxy)l inidazo [1 ,2-

b1[ﬂ_q2a4mt¢1|az|né (A5sumdle-6-yleyclopropylacetaldehyde (410 mg, 1.94 mmol), D-proline
(45 mg, 0.39 mmol) in dichloromethane (10 mL) cooled (0 °C) was added N-chlorosuccinimide (311
mg, 2.33 mmol) with stirring. The reaction mixture was stirred at 0 °C for 1 h, then gradually warmed
to RT. The reaction mixture was quenched with water, extracted with dichloromethane. The combined
organic extracts were concentrated and the residue purified by flash chromatography eluting with
ethyl acetate in hexanes (0-25% in 18 min) to afford the desired product. (320 mg, 67.1%) LCMS: (M

+H) =246.2; (M + H,0 + H) = 264.2.
Step 7. 2-fluoro-N-methyl-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1, 2-a] pyrimidin-6-yl] benzamide
A mixture of 4-(2-aminopyrimidin-5-y1)-2-fluoro-N-methylbenzamide (0.72 g, 2.9 mmol) and

1-[2-chloro-1-hydroxy-2-(1-quinolin-6-ylcyclopropyl)ethyl]pyrrolidine-2,5-dione (1.0 g, 2.9 mmol) in

55



10

15

20

25

Step 1. (4-methoxyphenarytatetaldehyde
1-(2,2-Diethoxyethoxy)-4-methoxybenzene (4.8 g, 20 mmoO was
issolved in 1% aqueous HC1 (30 mL) and acetone (15 mL), The reaction
v%)??(é%&\%é% heated under refluxed for 2 h. Acetone was removed under-100
reduced pressure. The aqueous mixture was neutralized with saturated
ethargd i 0MIRcH a0 arfd cesrited Toitkoeting discrasion nexgrgarve purified by
RP-Hyer wias dyiedmyenisodiine sultate Hfiltlereduandconsantated o Bes.9%) LCMS:
resid as dried under reduced pressure to afford the desired product
M +%§_ YS\y ) . e
which was used in the next step without further purification. (3.30 g,
99.3%). Step 2.
Exadpldthr Grip3 éfieprophipnyid-indhne honyipihes) mdloitiaze] hPriiliide4 tria
zine 25 To a cooled (0 C) mixture of (4-methoxyphenoxy)acctaldehyde
(33.2 nig; 0.2 nnnoli) amgl_Dproline (4.6 mg:*0°@4 minol) in chlorofoim (1.0
mL) was added ALehIoroéﬁ@]ceﬁénimide (26.2mg, 0.2 mmol) with stirring.
The mixture was stirred at 0-C Tor30imig, then gradually warmed to
ambient temperature for 2 h. To Etﬂg««iﬁeﬁ}étion mixture was added
6-(4-bromo-3-fluoropheny1)-1,2,4-triazin-3- amine (26.9 mg, 0.1 mmaol).
TheygagHppmMHIeWaS ARG fRctdand s ibe Salert¥ashfle s. Loms:

¥§rl10ved under reducedﬂpressure. The residue was dissolved in

M iSoprbpanst (2 MDA FREMES t fdd EbVeright Rfte toblihgthe 2 iz 1H).

8.18 faixtidire WaknfikEred At RE itretténwad) pusified, BYDRPZHPLEXpH 10) to
afford the desired product LCMS: (M+H)= 415.0/416.9. WO
2008/064157PCT/US20071085100 Example 15: . L

e R R R T R R Ty
Step 1. 544-methyl-IH-pyrazol-111)pyrimidig-2-amine A suspension of
4-methyl-1H-pyrazole (0.%2°g;:0.0088 rgoli,\S-‘,v_ ‘Féfnopyrimidin-Z-amine
(1.35 g, 7.3 mmol), Coppédf\{ﬁ\ig_gid? (58.2 g, 0.306
mmoi),18,N-dimethylcyclohexanig-l,”;\;dl‘amine (0.193 nil., 1.22 mmol),
potassium carbonate (1.77 g, 12.8/mnfbl) in N,N-dimethylformamide (5.0

m L?ﬁ%%ﬂﬁﬁ%@ﬁ%t%gb%%éﬁ‘ '858%"3}6%&51%? in ] QE%[LISI tg : tﬁgg rf&ohﬁyﬁgpltp 8 LC MS:

mixture was purified by chromatography on silica gel with methanol in
O et felic BB (b 086 o bt eshd prdct“LOMSIMAL S (m
2H), .87 6uO2H)B Jte, 2H).
3-(4-methoxyphenoxy)-6-(4-methyl-1H-pyrazol-1-yOuniciazo[1,2-alpyrimid
ine This compound was prepared using procedures analogous, to ,
Exaipdedliof Extiip ot @:%fﬁf:_%rza‘ﬁ‘}%—E&M@W”lmldazom-
a] pysifdd BrryibpyhilenyddyBquinplathoxyphenoxy)imidazo [1,2-al pyrimidine
. Step 1. (22)-2-(4-brom@phenyl)-3-(iiimethylan no)awytalciehyde

@”Yj@\@
PN

Stepl. 4-(2-aminopyrimidin-5-yl)-2-fluorophenol

A mixture of S5-bromopyrimidin-2-amine (3.3 g, 19 mmol), (3-fluoro-4-
hydroxyphenyl)moronic acid (2.7 g, 17 mmol), tetrakis(triphenylphosphine)palladium (0.6 g, 0.5
mmol), sodium carbonate (18.3 g, 172 mmol) in ethanol (15 mL), water (5 mL) and toluene (15 mL)
was heated at 120 °C for 3 h. The volatiles were removed under reduced pressure. The residue was
diluted with EtOAc, washed with water and brine, dried over MgSO,, filtered, and concentrated to

obtain the desired product which was directly used in the next step.
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Phosphoryl chloride (55.0 mL, 590 mmol) was added dropwise to
N,N-dimethylfoimamide (80.0 mL) at O 'C. The reaction mixture was stirred

“?égo(gg;oggggn additional 30 min after which 4- 20 bromophen¥I cetlc acid

/US2007/085100
minot) was added portion wise. The resulting mixture was
heated at 70 C overnight. After cooling, the reaction mixture was added
slowly to a mixture of ice and water with external cooling. Ice was added

Step mtefmutﬂmlmtwlﬁ@em;ﬂyafﬁempeymww& dﬂ:e@oWbﬁf;)zHﬁ@tﬂuenching was

CO‘HP' 81’1,18 ja(')sfstllil eﬁai %g #1 em%go dro%lITp %ll 5.0 mL)
was ac leve uant ities of et a ol were a ontro

was qidlef éhamm@mﬁff@wgéw el Nt aeicb@lﬁnwyh@ aw%vﬁéa@abwanoate
(292 migtenewsdsisttiuxe dyfar 2-mhapssianthcoolpe fnaophiasit (B peratuigiol) at RT
(RT)TLB%@%&[& '%%@rﬁ{\{?tﬁx@WQ%&W'E‘QJ&E&“& (1%§5QVQ93 IQ? }E‘ar@tPé r@gdue was

anic extracts were washed with water, dried over sodium sulf

PR B AP L e e YL prtog TSRS 045D
= 334dcrystallized from dichloromethane/hexanes to give the desired product.

(26.5 g, 52%) LCMS: (84,-H)=281.0/283.0. 30 WO

2008/06415 PCT/US2007/085100 Step 2.
Stepé teitﬁ?l%ﬁlég gﬁ%ﬂp ﬁ& ﬁu? é{h{‘ﬁ’@yd@m?ﬁ%&uﬂé’z(‘j{ 1,2-a] pyrimidin-6-
YlphZy2;pheprorapheny)-3-(dimethylamino)acrylaldehyde (1.27 g, 5

MMohiguaniding- bw;ropmqa@&l@@;&m&@mgl)omee@@@syﬂmom 033 g

car 8 mol) In eth h

L g e HnE rp Bl TR ard ) nha hrno ves

lleat%éﬁﬁ%&ézﬁﬁmﬁﬁﬁi@@#iéﬁ tarddertis @h%@mlwléﬁﬁbbbh@dﬁgﬁﬁdpf{ 2.0) to

afforPREIEGEHEY 2 @uB6%0)2 kCINS: (Mmb1dd) ) 249£4251.9. Step 3.
6-(4-bromopheny0-344-methoxypherthxylimidazo[1,2-4pyrimidine This
com ound was prepared using procedures analogous to those for

Step é%aaﬁﬁr@’w’ (NS IRAN=5 3G BCOIBOm e pi& Apyrimidin-6-

ylprereblorermetihyl-443-(quinolin-6-yloxy)imidazolla-alpyrimidin-6-

ylibgnzamide ,1g360 | 36(1(%&91'1‘1{‘8 ?g% ﬁ%?l&%%%ﬁ'@%]pyuﬁ%l%

cooled (0 C) solutlon o quinolin-6-0
YIIP PSRRI HFRRPRFAT ST IR L BOUHL Y 0 LSy A e s S0 < eimptipiene chloride
(5.0 sbalanchthfxamethiy kdisi i@zane)inT ke {déh mbs 4Dredmdl)l the mikie ke Mas were
evap&utégqrf&rr Touipln plierWhigh 25RrMRs bl imetROXYBiNAN& S Wies?hd was

‘ mmol) was added, The reaction mixture was then refluxed conditions for 6
irectly $§74 LIEE st E%&Scé/\[l%ﬁ%fra%a tider 20 reduced pressure. The residue

was diluted with diethyl ether (100 mL) and washed with water, brine,
Step ATIRE QY5 FOLILM SUlfalS: Blg%eﬁpngﬁnpﬁza%ﬁ}w 0 F6FIN8 WaBrimidin-
purified b flash chromatography eluting with ethyl acetate in hexanes.
39 f&ﬁ%%)” 645198 he desired product. (9 g, 96%) LCMS: (MTIT)= 233.9. 25
Stdp 2 24lguenolih-Ogiixiacetattienyddin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-

yl] p&n@@ﬁmm@mtwwﬁ@mﬁ@%@og QDW%MM%%%L@@%UNWS added
benz t¥1a Oﬂﬂqgc é?’ (%g\{qgghngkpho%ngrggm(gl%gﬁgomqleog %Cé[l(g mIXtuge mmol)

e was remove erre uceﬁ

@@@‘séﬁ@.% Pnb3 regigl e s ddeureniatadatite, (Bhdrheas Blitibhe wasture was

stirrddeyikalized withaalkeuaibl MaRHaThe @rganjcdayerivas washedouith LoMs:
M +§5’In§ %led over sodium 30 sulfate, filtered, and concentrated to afford the
esired product which was used in the next step without further
purification. (4.8 g) LCMS: (M.H20)= 205.9, and (MTMeOH) = 219.9.

Example 22: 6-{1-[6-(1H-Pyrazol-1-yl)imidazo[1,2-a] pyrimidin-3-yl]cyclopropyl} quineline
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Step 3. 2-chloro-N-methy1-4-[3-(4dazo[1,2-4py ic 6-ylJbenzamide WO
2008/064157PCT/11S2007/085100 This compound was prepared
S rocedures analogous to those for Example 14. LCM
%@%&gé%d Example 18: %CQI\GS%MOSSIOO

2-Fluoro-N-methyl-4-13-(1-cminolin-6-yleyelopropyl)imidatM1,2-a]pyrimidi
n-6- 5 yllbenzamide Step I. qumohn g-ylagetgnitrile To a mixture of
(9,9-dimethy1-9H-xanthgney4,5- d|y1)' ¢ snyfphosphine) (6.7 g, 12
mmol), tris(dibenzyliden @C@ allado (0) (20 g, 12 mmol),
6-bromoquinoline (120 g, 577 ,d& N,N-dimethylformamide (360 mL)
in a 3-neck yound bottom flask With stirring under positive nitrogen

Step pregstireywas-addecitiriinetiaylsibyOacetonitrile (98.7 mL, 721 mmol);

follpwed hging: lueride (42 & 400 mmallyTheflask waspaledioder o -

an atmo{zs; ere of ni rogen he reaction mixture was stirred at 105 C

mmoSoRPREHter OURHG A& 8ottt e RN tNe YERENGH HeRdre Wi Gidtcled mL-
1.22 witky Bnpageeousahmon{d. sdktidand@xtrattéddwitihetfiyhaoetal@.00 mL) was

irrad kPRI il G A combined gsganig, EAE@ICE%NM%‘? W@%Q%%}’é’ 'ﬂ%’s’“fﬁlﬁed by
1 drled oyer sodl‘]um s fate flltgre and ncent EL@% J/;j Cée the d q
chromalot . ThEVELigle §“6 AR dTLRGE ’r?&%r? Ar6at @ Ry ERifirdge desire
produgith. €Myl @tdtate 1|ﬁ|2Hexanes (0-65%) to afford the desired product (70 g,
72.1%) LCMS: (M+H) = 168.9. 20 Step 2.

panec |tr|Ie f50° ous sodium

S R B T R Gt D BN 35 0 L.

265 Sitixtefairmdlir-@ Niacateinitl e 16101y 2681 mihet), andls mmol) and_chloro(1-
quln&ﬁ%ﬂﬁi}@ﬁlﬂl@@]ﬁ@fﬂﬂﬂﬁ)@@'@ﬁﬂ@ ()99@&@9, it iopropaip a1 56 O, Wh@heated at 90 °C

tign mixture was stirred at 50 ta Rl th

over R %ﬁﬁ?ﬁ?ﬁ“ %%‘s‘“p%‘fﬁé” ‘it ieodo %ﬂ%@?@%f é)r}tgracte(cii ieired procuct.
LCWd%l%}néﬁahe 25 (3 x100mL). The combined organic extracts were

dried over sodium sulfate, filtered through a pad of silica gel eluting with

Exarfipi 2§ 0 AL IARIIIC éS?FQEH‘PQF}iJ H%&'Li@tﬁl\/%ﬁnggggentrated to

give the deswed product which was’used In the néxt step without further
CY;S!BHM]W%&M g, 96%). Step 3.
1-quinolin-6- yIcycIopropZnecarbalde de 30Diseputylaluminum hydride

(IM in THF, 96 niL, 96 (o) was adtee solution of 1-
quinolin-6-ylcyclopropan le a7 639 mmol) in toluene (120

mL) at -78 C. under an atmosghe /éioNf itrogen. The reaction mixture was
allowed to warm to -5 to 0 "V, arl¥ stirred at that temperature for 3 h. The
reaxtion dnipuire wassaeied ondQ-fiethsOPropyhalcoigh{ 18 drdhaend¥Ldus to

hosDPRIQGHAL EAHSA094/282390

Example 24: N,N-Dimethyl-1-[3-(1-quinolin-6-ylcyclepropyl)imidazo{1,2-a]pyrimidin-6-yi]-1H-

pyrazele-4-carboxamide

Step 1. ethyl 1-[3-(I-quinolin-6-ylcyclopropyl)imidazo[1,2-a] pyrimidin-6-yl]-1H-pyrazole-3-
carboxylate

This compound was prepared from ethyl 1H-pyrazole-3-carboxylate using procedures
analogous to those for Example 22, Steps 1 and 2. LCMS: (M+H) = 425.1.
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carefully added dropwise. After stirring for 30 min, the reaction mixture
was warmed to -5 to 0C. The reaction mixture was diluted with ethyl
“%:%E&% glugnched with water and extracted with ethyl acet?%,lﬂé%m 1085100
combined organic extracts were washed with water, brine, dried over
sodium sulfate, filtered through a pad of silica gel eluting with 40% ethyl
acetate in hexancs. The filtrate was 5concentrated to yield the desired
Step Progagl-12@in 5y kYol f2befl)fuidazo [ 1,2-a]pyrimidin-6-yl] -1 H-pyrazole-4-carboxylic
acia ©-1-17E,-2-methoxyvinylkyelopropylquinoline To a suspension of
chloro(methoxymethyl)triphenylphosphorane (3.5 g, 10 mmol) in
tetfd rofuraﬁ{@l@ T -aseyaas s dre §@’&”§Bﬂ‘ﬂ‘|8r‘}’ Brl L oppzole-4-
carbp@tasgium tetdbutoxiideaindbotetdahyokrbfucd 0l (LOLM k)d Afte rthie d eabtiarnqueous

bolutm&%‘f'ﬁ{%h‘ﬂ{ﬁﬁh%%?ﬂea(b RBds fgleo *?Bﬂ&)tﬁlev{ﬁé’rf(ﬂofﬁ@ ’i‘ﬁlé %&Y&% %QQL%QJEP at 50 °C
C and a solution of 1-quinolin-6 é é)nfanecar aldehyde (500 m

for 22‘“5%86%?1‘?%1?% ) Wiks' Ao iREURAISS e TRy %ﬂﬁ‘BfEhfed““d
pressigm Jératesidutords ho-Ehprasdtionbnokienre Wasdildeted! threfligld éhpdchiofd product
whicitica gelLelutingvith dighloramethang. The solution was concentrated and
the residue was purified by flash chromatography eluting with ethyl
acetate in hexanes (0-30% in 15 17 min) to afford the desired product
Step CABOVrAl €TS8 Yoy UL @MISTiM={ ) clop2ByBir8tlepy B, 2-a] pyrimidin-6-yl] -1 H-pyrazole-4-
carbdauiewlin-6-yityclopropyljacetaldehyde To a solution of

6-1-[(E)-2-m thoxyv y c quinoline 2.

(SO P Ao it o 1 o T T Lot 1151
pyrazeinifrepaer it iPANge The3 20 mehcioN . MhiditurdxAfagnstivdsd AP ambies added
benzt@maparatuseias @ik candunenreyiaizad it sabpRigheod#dMng, 0.15 mmol),

. hicarbaon [ as,extrac d ith.ethyl acet at The organi
e T i S o S SRR, R, e
mix RS EN TRt i &E e %‘]‘ésﬁ?é‘@"ﬂréﬁ G HHEN a0 e af fprdtBerilesdred product.
LCMeastian) stepiwithout further purification. (410 mg, 97.2 %) LCMS: (M + H)

212.2; (M + H20 a- H) = 230.2. 25 Step 6. chloroa

-quinolin-6- IeycI ro l)acetaldehyde To a mixture of
Example 3ol @‘IW&% gpm ol etdisT et 1y e84 mmol), D-proline
ylcy (Do )tn3@am ot ipy diciddreryl thHAgy (10 1ed-y odolath{@ C) was added

N-chlorosuccinimide (311 mg, 2.33 mmol) with stirring. The reaction

mixture was stirregﬁ( r 14, then gradually Warmed 30to RT. The

reaction mixture was §ue with water, ¢ o=weth
dichloromethanc. The combineg-eyganic extla 4

the residue purified by flash chsomato . g WNh ethyl acetate in
hexanes (0-25% in 18 min) to aﬁ‘ordd product. (320 mg, 67.1%)
LCMS: (M + - 246.2; (M + H20 + H) = ¥35 Step 7.

2-flpgro-Nneting-4:13:0- 9%&99&” %/AWCHQ@P&GJM‘Q%I A&l mignzS 1 o

-yl] benzamlde A mixture o
pm“tlé% b Py TRIREst yiﬁb?"ﬂ%?‘é‘-‘k?-ﬁﬁ%iﬁ%@ﬁia?ﬁl%"(ﬁ)t?ﬁl@“zfog e 24-
LCMndM+H) = 521.0.
142-ehloro-I-hydroxy-2-(1-quinolin-6-ylcyclopropyflethylipyrrolidine-2,5-dio
ne (1.0 g, 2.9 mmol) in WO 2008/064157M1/1182007/085100 ethanol (20
B AP 105 LS TR CAG i EBEAR e RO REEHS was
carbpxaifisld by RP-11PLC (pH = 2) to afford the desired product as the
trifluoroacetic acid salt. (1.0 g, 43.9%) LCMS: ( ) =438.0. 5 Example
19: 644-bromopheny]{’3/>t(4-methoxy dazoll,2-alpyrimidine

N Z "N
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This compound was prepared using procedures analogous to those for
Example 8, LCMS: (M+H)= 412.0/414.0; IH-NMR (400 MHz, CDClS)
O‘J 2.5 Hz, 1H), 8.61 (A, .1= 2.5 Hz, IH), 8.18 (s. IH), 7.65
‘%‘5@@ 4157) 7.14 (in, 211), 6.80 (m, 211). 3.75 (s, 3F1). 10 EXA P 1"“
2-(4-fluorophenyl)-7-R4-melhoxyphenyl)thiolimidazoll,2-01[1,2,41triazine
Step 4:pggethyl 3-ﬂfh‘i@i@tﬁ’ﬁﬁdﬁm’élwa@’ﬂf@ﬁé?édfu%idgyﬁr&iéé@tﬁﬁsf‘mf@gous to
thOA&ﬁ&ﬁE@@fﬂﬂ&ﬂiﬁ L@M@p%ﬂﬁc %&&X}h’lﬂé‘ ME@(ﬂ'QO MHﬁm@Pglﬁ)hlow( 1-
qum%l%% éﬁty(ljl;%fr?:py f&%)iyge%g%%g,(ml é’l@dl;ﬂﬁ 1550 dpy?lec)Ho?(g 1£) was :!i%dted at

100 %C@Ifbl&éfmu%ﬂzg 49 Brhethfy Iopcssorzspiityshdint matwiok(d preripdimiiegzed to
prepalldadpyrinidir=-8-ylleyelapiapyl)gidinotine Or%@oﬁbﬁiﬂls methyl  3-(1-quinolin-6-

ylcyélo%%mmﬂgég W%Eﬁlﬁ@d‘ %e@@!%l&%%"(ﬂﬂ?é tf‘"Z% mg,, R; = 1.763 min.) and methyl

romopyrimidain-Z-amine rmo, fluoro-4-

3- OWH%%H@H%}WM@%HE 1(% aﬂ@mfl?dfﬁ Oﬁefuboxylate (Isomer-I1, 89 mg, R, = 1.001
min.jetr@iS{tNnplibrytphaosphine)palladium (0.6 g, 0.5 mmol), sodium carbonate
(18.3 g, 172 nmiol) in ethanol (15 mL), water (5 mL) and toluene (15 nil.)
was heated at 120 "C for 3 h. The volatiles were removed under reduced

Step 5y ddiPa e reeT G0 Wé{Q ?%”%féf@daémﬁ"ﬁf"@ﬁc‘s HEREEGHA water and
bride ndried oVerdigSOA;diltereds-aivsdctongehiraikéddd dbipynithdcesiretbxylate

(14 Iﬂéog ued Wﬂ@ﬂ%ﬁéﬁ”&?&ﬂ)@éﬁ%’ mh%ﬂ%ﬁﬁ%%d%ater (0.16 mL), and methanol

81064157PCT/U§20%610 5100 Ste 2 ten-bu
(00 T R 5 0:2 T BT BF RO BFREAALE TNFih ekt e
conceffttpipthanddp s mec{Oul1 Bhy, rés Bum | Yitiedeor ao)dl tofuieie(Tpadust Gvhich was
diredi)s0Es addashdieting: avedigarpaxylate (0.19 mL, 1.2 mmol) and
tert-butyl (S)-2-hydroxypropanoate (292 mg, 2 mmol) followed by
4-(2-aminopyrimidin-5-y0-2-fluorephenol (0.20 g, 1.0 mmol) at RT (RT)
Step drifsr oy e Five el Crdandsivriec dueiiige it Riidies By eamed alad
theTiesiguevas pusifid, by chiematogeaphyden stica gelkiaraffer dsthequinolin-6-
ylcy(q‘g}?ﬂSSQ)RﬂPﬂ%‘(ﬁtl @a%p gm? (V ca(r:boxyhé aculi_' 28 3rélllg],' 0.025 mmol), (benzotriazol-1-
yloxy)tripyrrolidinophosphonium  hexafluorophosphate (143 mg, 0.0275 mmol) and
cyclohexanamine (5.7 pL, 0.05 mmol) in N,N-dimethylformamide (0.5 mL) at RT. The mixture was
stirred at RT for 2 h, and diluted with methanol (1.3 mL). The resulting solution was purified by RP-

HPLC to give the desired product. LCMS: (M+H) = 412.1.

Example 27: 3-(1-Quinolin-6-ylcyclopropyl)-N-(tetrahydrofuran-2-ylmethyljimidazo[1,2-

a]pyrimidine-6-carbexamide

ZN

C\/\NH
N
Laes
SN
This compound was prepared from 3-(1-quinolin-6-yleyclopropyl)imidazo[1,2-a]pyrimidine-

6-carboxylic acid using procedure analogous to those for Example 26. LCMS: (M+H) = 414.1.

Example 28: N-Cyclobutyl-4-[3-(1-quinolin-6-ylcyclepropyl)imidazo[1,2-a]pyrimidin-6-

vl}benzamide

60



10

15

20

25

30

1 0 Step 3. tert-butyl
242-fluoro-4-,(341-quinolin-6-ylcyclopropyljanidazo[1,2-alpyrinadin-6-
Iphenawpropanoate A mixture of tert-butyl 214-(2-ami rn
GHA C_'L f?luorophenoxylpropanoate (0.33 g, 1.0 mmol) an%cpg}fﬁlgggwlmssmo
-quinolin-6-yleyclopropyfiacetaldehyde (0.24 g, 1.0 mmol) in isopropanol
was heated at 100&E&pverkight. After coollng to RT, the mixture was
purified by RP-LIPL A i ' adired product (0.22 g,
42%). LCMS: (M+H)= 525.2. @ . , @ §L-qi6-ylcyclo

|2-fluoro-443-(1-quinolin-6-ylcycloprogyfimidazo[1,2-a]pyrimidin-6- 20
< il]g)henoxylpropanoate (100.mg, 0.2 mmol) was dissolved in a mixed
ep

RIS S ety iRer enidtide’ e(’fzr‘fﬂﬁ and trifluoroacetie acid (5.0 mL).
Thésblutionbasesiriéd at RI fordd) Hn Frieew Gletiles were aep oratedixture of S-

bron#?%w&ggra@g&r@mrg 7 @ﬁxﬁﬁﬁ}ﬁMﬁtW@@u%Q:y%‘é%ﬁ@ﬂﬁgn‘%dm@lW&% (0.533 g,
re in_next ste
2.4 @Pegg Zﬁr??é\ %?1 pony 6) 1111 %ﬂﬂ[dﬁl 6% an LO M ethano (31 11%5 and

tOluCFCp{QrF%U|ﬁhlcy‘re76ht§§‘<y’y%b¢mﬂrﬁ1i dé@o[(i @Jzﬁﬁyrﬁﬁi@imgowgyelwmwh)qmne was
dituthin&vith FIOaR SMUNMES with water and brine. The organic layer was dried over NaySQy,

ﬁlter% ]éz(g%%gm(:)er %eg:{lr%% %elé]}? “gs%re%{ |C>/ Clogfg) %&n Ie%lar% #ré?{uct]k)wérgllgigé%%) which

was Nf‘Nﬂleﬁ Wﬁ%ﬁi‘rﬁﬁ%k@ﬁ OVt Wak ddded

benzotriazol-1-yloxytris(dimethylamino)phosphonium

Step '3%%%%[ f&ﬁﬁpﬁﬁ‘égh@@ czop;o%%“n&!‘a%zd[?@ 92/ LNAne Mg, - 13

mmol) an diisoprop hy aminc (0.1 mL) a e Mikiure was

stirfedsteer 16rgthuaa fﬁ?eﬁfbwﬁ@ansylﬁﬁm@wtepm 1t o Affdid el and
chlog@isipg@oopredyicy.clopisidMedtt)ery B2 210 SExaoie @Rio6-klisopropyl alcohol (3 mL)

was ﬂé&té& ]af198y@g@nilll_%¥ ftl | ’ﬂ{g AN l\%gdz&ﬁjl?éty& {Bylﬁ-lpp @WH&%M@%HW% lvent was
20081064157PCT/ES2007/085100 NN N S

remayeq PR PraFSICHEORHTERA- Eya%ﬁaatogm}&hgu&b@H&?&%ﬁﬁ%ﬁ%ﬂémhylene
chlofi@e42- 8o DiOOEE dtte! HleSabdpmdypy (irdiding: 260N . (VS :gMA13) mAsdl),
copper()) iodide (58.2 mg, 0.306 mmol),
ethylcyclo ane-1,2- dlam ne (0.193 L 51.22 mmol

S"ef’éofe@ mﬁﬁ”&%f&?ﬁ el LA ”_”L%”éo AP R é’ﬁf{é@ﬁ%&ﬁﬁ ide (5.00
mLipsvBstitrédisteduindertmilerowaey Dini&o ol foribhinddiebedbingpathe0.125 g,

0.27 fﬁiﬁﬁw%v‘é\éa{@cﬂdéﬁif'teﬂqW@I@mﬁtpgf@%ﬁ&@(\l siliga)ogl mthlomﬂhaml Wixture was
0,
decaTg%hfﬂ 1%5) tb»!a?sr!\aqaesh d wgtg)gtltlgr ang d%et(l? ?0 %%Sel Egg d%ggg&j pro uct a %—TéMalt 2 129 mg,

99.5% ) hich 43| dﬂ*wﬁwpqiy@bﬁiﬁanwé@@l pyrhatiendBafirdieprop M tHumeine.

Step 4. N-cyclobutyl-4-[3-(1-quinolin-6-yicyclopropyl)imidazo[ 1, 2-a]pyrimidin-6-yl] benzamide

N,N-Diisopropylethylamine (30.0 pL, 0.172 mmol) was added to a mixture of 4-[3-(1-
quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzoic acid dihydrochloride (18.5 mg,
0.0386 mmol), cyclobutanamine (4.12 mg, 0.0579 mmol) and benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (20.5 mg, 0.0463 mmol) in N,N-
dimethylformamide (1 mL). The mixture was stirred at RT for 3 h, and diluted with methanol (0.8
mL). The resulting solution was purified by RP-HPLC (pH 10) to give the desired product. LCMS:
(M-+H) = 460.1.
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A Mixture of 5-(1H-pyrazol-1-yfipyrimidin-2-amine (0.08 g, 0.5 mmol) and
chloro(1- quinolin-6-ylcyclopropyDaceraldehyde (0.1 g, 0.5 mind) in
isopr (15 nth) was heated at 90 C overnight. After coq]i
@.@3%@%%7 purified by RP-HPLC (pH 10) to afford the desi?é‘é’%?g%?ﬂ%’t“ss“’“
LCMS: (M+11) = 353.1. 15 Example 23:
Exargplt 28: (4-tWretri1479UA A 4 e2r oo rbs pufingicansy itnidmyrjmidin-3-
ylieyellayrendxppiydiguinoline This compound was prepared from
4-methyl-1H-pyrazole usiyg procedures analogous to 20 those for
Example 22. LCMS: (M+H 67.1. Example 24. /~
N,N-Dimethyl-1-[3-(X-¢Mino ylcyclopropy daza{E2-alpyrimidia-6-yl]
-1Hpyrazole-4-carboXamide~25-Step- | -€ (fj-quitiolin-G-ylc
opropyl)imidazol11,2-tdpvrimidin-6 II-;llgl- razole-3- carboxylate This
compound was prepared from ethyl Nl1-5&/razole-3-carboxylate using
proteduresnaoalogous to thpsedor tosamplB 22 qStens-d-aad BplosidRiazol 1,2-
a]pyi(iMHi)n-%éﬁﬁel]rzoi\év nggﬁ@ép&ﬂl]oﬁZ? &ﬁﬁ’gU&&QQZr%Q g?ailb%gu‘?ttggh%se for Example 28.
113-(1-quinohn-6-ykyclopropydanadazo
LCl\ﬁ:, - 63}1?6‘-%-111-1-pyrazo|e-4-carboxy|ic acid Ethyl1- [3-(l
-quinolin-6-ylcyclopropyl)imidazo [1,2-a]pyrimidin-6-ylp 1H-pyrazole-4- 5
y e - aoay LG | ‘ ( i 8-
ey e S S
YIbSpEaBifn water (5 mL). The mixture was stirred at 50 C for 2 h., cooled to
RT, neutralized with IN
reduced pressure. T

dried to afford the desired

dazo[1,2-alpyrOmidin-6:y47-M-pyrazole-4- carboxamide To a solution of 1-
[13"BquirBIRREY leyébp 3BT d& 28 1, S1aTpYArala:-6) p1c/ppipyDimidazol1,2-

a]pyrimidin-6-ylJbenzoic acid dihydrochloride using procedures analogous to those for Example 28.
LCMS: (M+H) = 434.1.

Example 31: 4-[3-(1-Quinelin-6-ylcyclopropylimidazo[1,2-a]pyrimidin-6-y1]-N~
(tetrahydrofuran-2-ylmethyl)benzamide
0

O ,
SEATu
\N)Q

This compound was prepared from 4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-

a]pyrimidin-6-ylJbenzoic acid dihydrochloride using procedures analogous to those for Example 28.
LCMS: (M+H) = 490.1.

Example 32: N-(1-Benzylpyrrolidin-3-yl)-N-methyl-4-[3-(1-~quinolin-6-
yleyclopropylyimidazo[1,2-alpyrimidin-6-yl]benzamide
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pyrazole-4-carhoxyhc acid (50 mg, 0.13 mmol) in N,N-dimethylfonnamide

(2.0 mL) was added 15
“k])enozo%%iazol-1-y|oxytris(dimethylamint)ghosphonium heicaquQCr% rslos 7ha;g’e0

(8§ mg,%.lf% mmol), dimethylamine (2M in THF, 0.10 inL, 0.55h 0%9 HAge1oo

N,N-diisopropylethylamine (0.10 mL). The mixture was stirred at RT for 2

h, and purified by RP-{{PL (pH 10) to afford the desired_product. LCMS:

(M+14) -424.1. xa R5:
N-11-(4-Methy thiazol-2-yl) =®
yleyclapropyl)i zo[E2-a]pyrimidin-M

RN This compound was prepared R

(1-quinolin-6-yleyclopropyl)imidazo_[1,2- o .
ST LBy e ey AR raaigRionyDimidizol12-
alpyamilogfonsbazbio seidolilE seahila 415105 pOMErM#H)gaus 2 (0o Xembjpkanple 28.
LeVRB =gyelehexyl-341-quinolin-6-yleyelopropypimalatolE2-aip3 midine-6-
earboxamide WO 2008/064157PCT/U32007/085100 Step I. methyl
3-(1-quinolin-6-ylcyclopropyijintidazo[1,2-alpyrimiciine-6-carbarAtte A
Examjiladie Of thBiridiparipiespiditrtoiietS3cdriveingline-v163 ang0 myDintianL,2-
ajpysindGhlesaengiiialin-6-ylcyclopropypacetaldehyde (270 mg, 1.1 nunol) in
isopropyl alcoho/:S mL) was heated at 100 C for 4 11. After cooling to RT,

the mixture was dilyjted with methanol (3 nth) and subjected to 5
preparative RP- 0 afforgbthe two regioisomers:
3-(1-quinolin-6- yloyelqpropyhfiniclazo[1,2-a]pstimi
(Isomer-l, 45 mg, R, = 1.763min. methyl

(Isomer-Il, 89 mg, R, = 1.001 min.). LC:M{;A{MnH) = 345.1. 10 Step 2.
3-(1-quinolitz-6-ylcyclopropyOimidazo17,2-alpyrimidine-6-carboxylic acid
A rﬁ}ﬁfuré"&ﬂ’rﬁ‘é’[ﬁyl §ag) prépared from  4-[3-(1-quinolin-6-yleyclopropylyimidazo[1,2-
alpyrgquiiohryBbyieytl epropinyimet BizdEly Zvel pyrimidinesticanpoxytate (b4 Ergnple 28.
LeMs 048 aaigdsomer-I from Step 1), IM lithium hydroxide in water (0.16
mL), and methanol (1.0 mL) was stirred overnight at RT. The mixture was
neutralized with IN HC1 (0.16 mL) and concentrated under reduced
ExampdsdérN-ThByridigeeheetiEd(logyiaklivhe desiadopidioetaxd] icB-alp iE din-
o-ylBteaiased in next step. LCMS: (MH) = 331.0. Step 3.
[ -ylcyclopropylfitnidazo[1,2-alpyrimidine-6-car
( I) deled to a mixture of

3-0 -quinolin-6- ylty pro@yln

(8.26 mg, 0.025 ), (benzotkig ;Q

yloxy)tripyrrolidinophosphonium hexa I\uobggp bsphate (14.3 mg, 0.0275

mmol) and cyclohcxanamine (5.7 jtL, 085 m¥nol) in

N, nggm%mfafa@awgse (Qepidd) atRT- THe M l%ﬁHﬁE@liW@%&S}Eﬁ@&@%Bi&f&&o[ 1,2-

2 h, and diluted with met anol él;L.S mé_% The resulting solution was )
DY By RBEPEE Y s BrSHlEs PR iRy gn Bxpmple 28.
LCMEs BXahhpted DIzt

3-(1-Quinolin-6-yleyelopropyl)-N-(tetrahydrofuran-2-ylmethyl)imidazolE2-

Example 35: 6-{1-[6~(4-[(35)-3-Flueropyrrolidin-1-yljcarbonylphenyl)imidazo[1,2-a} pyrimidin-
3-yljeyclopropyl}quinoline
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alpyrimidine-6-carboxamide This compound was prepared from
3-(1-quinolin-6-ylcyclopropypimiciazo[1,2-a]pyrimidine6-carboxylic acid
usin 8procedure analogous to those for Example 26. LCMS: ((Ij\/I+H -

Wﬂﬁﬂ% /gflﬂg;(ampl e 28: PCT/US2007/085100
N-Cyelobuty1-413-(1-quinolin-6-yleyclopropyl)imidamil,2-ajpyrimidin-6-
ylIoénzasiteowd 2068/064287P APl S A0 TIOMB1O0-(Stispetertopyiijhidazo 1,2-

alpyfin{RiAmyRRYFbiditt 3 dReARaatasing Rodidmcarhorale(QiR36&: Bx@mple 28.

mgh in w (2.0 mL) was added to a mixture of 5-
LC%’E@O@HW ign'-Z-amine (0.348 g, 2.0 mmol),

[4-(tert-butoxycarbonyl)phenyl]boronic acid (0.533 g, 5 2.4 nimol) and
Exaigifesss(Niphenyiphosphinelpalbadinm4Eemgyiada-spmeiep e gianal dao(1,2-

PLiAnd toluene (3 mL). The mixture was heated at 120 C for 3 h. After
a]pycooﬁﬁg té '?' the mixture was diluted with Et0OAc and washed with water

and brine. The organie-laygr was dried over Na2SQ4, filtered and

concentrated under reglced pressure to afford.the dej:;sired product (470

mg, 86.6%) which was cﬁrec’a’y uged in next-step. REMS: (ItAIIH) = 272.1.

1O Step 2. tert-butyl*'~ I TE

4-13-0-quinolin-6-ylcyclopropypimi \oit%lrg‘-"akyrimidin76-yUberizoate

A mixture of tert-butyl 4-(2-aminopyrimidin-5-Abenzoate (0.144 g, 0.531

m a (1-guinqlin-6-yicy ropyhace C 1rin.

ey _a%%h%l”%%ﬁ% o B e S a2
aIpYHIRAY S WaS 3o kb i grachierideivipg it furmiroalogris it (hat fog Example 28.
LCMendvel af@ the residue was purified by chromatography on silica gel

using MeOLI in methylene chloride (0-5%) to afford the desired product

(125 mg, 50.9%). LCMS: (M411) = 463.1, Step 3. 4-[3-0 .
i e VA B S ARG Do ot rttialie- s vare mdimidazoll, 2-
a]pytamButyl-iig:Gamide

-quinolin-6-yleyclopropyfiimidazoi_1,2-a]pyrimidin-6-yl]benzoate (0.125 g,

20 0.27 nimol) vy\vj5§"7it§:._e@dfediwithf4M HClI in 1,4-dioxane tE:§ mL) at RT for

3 h. The mixture'was detanted. e solid wasx&aghe&w@ ether and

dried to give the desired prodilict as K v;g;sa}it‘(~§29\ﬁag§?" 99.5%) which was

directly used in next step without further;_\\pu[j_\j‘c??t’tion. LCMS: (M-111) =

- 407.1. Step 4. At-c_velobtay1-4 13-0 N~ N

-quinolin-6-ylcyclopro yOunidazoE,2-a|pyritnidin-6-yU benzantide 25
Step §y (DY Slopiidt -@%%e(rﬁ@l@cby E7894'% mmol) was added to a mixture

of Al 3:BturquihoHih:goppydiapfopydiimidarofdl? «ajpimirbidih-BAyblidenzeicarbamate
(1. 8@&,‘ @géh}{gl@f:@ggrﬁgﬁc@ﬁ P28 G0 3%61@199%901%(5{9 @éﬂ%@@&mﬁf&%%émg treated

. 0.0579 mmol) and benzotriazol-1- (}j/loxytris(dimethylamino phosphonium
Wit I B RbHOE RS {258 FiRST0 04 63 i) IR e Pl desired
prodggt faLS)) I e axtuedivgdstifred@@t. R for 3 h, and diluted with methanol

(0.8 : ‘

Step 2. 1-(pyridin-2-yl)pyrrolidin-3-amine dihydrochloride

tert-Butyl (1-pyridin-2-ylpyrrolidin-3-yl)carbamate (2.5 g) was dissolved in methanol (4 mL)
and was treated with 4M hydrogen chloride in 1,4-dioxane (8 mL). The mixture was stirred overnight
at RT. The solvents were evaporated under reduced pressure. The residue was washed with ether and

dried to give the desired product (2.1 g, 92%). LCMS: (M+H) = 164.1.

Step 3. N-(1-pyridin-2-ylpyrrolidin-3-yl)-4-~[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1, 2-a pyrimidin-
6-yl]benzamide
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30 mL). The resulting solution was purified by RP-HPLC (pH 10) to give
the desired product. LCMS: (M-H) = 460.1. WO
2008/064157PCT/US2007/085100 Example 29: 6-0 -16-
VTQ% Ogleoﬁ?jllﬁzI-ylcarbonyl)phenyll imidazo f yl) cyclopropyl)qui%%ﬁ/ fieg007/085100
This compound was prepared from 443-0 -quinolin-6-y icyc
oprayyIMAEere 1, 28] pyrantih-6iphberfzBic lagidhdiinydyiehlemery Disidgzo[ 1,2-
alpy RERGEALYBS AR 0gRUS HAEbase tRrEXample ddths Laed SsudMo Hld} Fod#Rakple 28.

X 3
LCB}@I;@%%{?H y212-'4-13-11-quinoIin-6-ylcyclopropypimidazo[l,2-a|pyrimidin-6-
ylibenzamide 0 10 This compound was prepared from
5  ExarfigB4d-quinplinbcyleyalapropysimiaaaall) e bpysinpieiny G iditenpomc acid

dihygroge '%g Usi ocgedures analogous to those for Example 28.

Py e (rgf)-% gt 'Example 31:
443-(1-Quinolin-6-yleyclopropyl)imidazo[1,2-a]pyri
ofuran-2-yimethyhjbéhzamide NN, U

migimeQ-yl 1-N(tetrahydr

Rl ‘mﬂ\

This compound was prepared from 4-[3-(1-quinolin-6-yleyclopropyl)imidazo[1,2-
alpyrimidin-6-yllbenzoic acid dihydrochloride using procedures analogous to those for Example 28.
10 LCMS: (M+H)=1537.2.

Example 39: 6-{1-[6-(4-[(35)-3-(Pyridin-2-yloxy)pyrrolidin-1-yljcarbonylphenyl)imidazo|1,2-
a]pyrimidin-3-yljcyclopropyl}quinoline

15 Step 1. (S)-2-(pyrrolidin-3-yloxy)pyridine dihydrochloride
To a solution of tert-butyl (S)—B-hydroxypyfrolidine—l—carboxylate (0.936 g, 5.0 mmol) in
N,N-dimethylformamide (5 mL) was added sodium hydride (0.3 g, 7.5 mmol). The mixture was
stirred at RT for 30 min followed by addition of 2-fluoropyridine (0.5 g, 5.15 mmol). The mixture was
heated at 80 °C overnight. After cooling to RT, the mixture was poured into ice-water, and extracted
20 with EtOAc (3x20 mL). The combined organic layers were washed with brine, dried over Na,SOy,
filtered, and concentrated to give the crude product. LCMS: (M+56) = 209.1.
The above product was treated with 4M of hydrogen chloride in 1,4-dioxane (4.0 mL) and
stirred at RT for 1 h, Ether (10 mL) was added and the solvent was decanted. The solid was washed
with ether and dried to give the desired product (1.07 g, 90.2%).
25
Step 2. 6-{1-[6-(4-[(3S)-3-(pyridin-2-yloxy)pyrrolidin-1-yl] carbonylphenyl)imidazo[ 1,2-a] pyrimidin-
3-yl]cyclopropyl}quinoline
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This compound was prepared from
443-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-  a]pyrimidin-6-yl]benzoic
id dihydrochloride using procedures analogous to those for Example 28.
V%%@&@?%MH) = 490.1. Example 32: BTN TiSion
N-(1-Benzylpyrrolidin-3-y1)-N-methy1-443-(1-quinolin-6-
ylcYRibpressytiaZ 6T, 208pRy e dinos -y foér aiingdnwidey clopropyl)imidazo[ 1,2-
a]py20I8{Q6A I YRE B SAGAOENBHEIOMKIng plhisiGempapshMmaspseRaredample 28.
LCNEQ(N,IQF{)’%;@S-%]nolin-6-ylcyclopropypirnidazo[1,2- a]pyrimidin-6-Abenzoic
acid dihydrochloride using procedures analogous to those for Example 28.
LCMS: (M+H) - 579.2. Example 33:
Exahbld-Ryrishi-2eyipapetidinxgyythyy-4 B-(itquinolin-6-yteyeiapiopitioaidazo{1,2
a]pyﬁmﬁyﬁi_@]&qjigégz-yﬂg&nzamide This compound was prepared from
4-[3-(1-quinolin-6-y Icyclopropyl)imidazo [1,2- 10 a]pyrimidin-6-yl]benzoie
acid dihydroehloride using procedures analogous to these for Example 28.

7

LCMS: (1\41+H) =566.2-Expinpler4: N-(J | % &

-Pyridin-2-ylethyl)-4-[3-(1-qrinolin-6kyleyelopropypimiddZo[1,2-alpyrimidin

6-ylloenzamide | This compound wds pfepared from

443-(1-quinolin-63ficyclopropyl) imidaz& L. 2- aJpyrimidin-6-yIThenzoie

acid dihydrochloride using procedures analogous to those for Example 28.
Step LONSuNIBHY =i G2 L-VI020) dndlinuphe Bhe

6- Hickifn(4:(38)v3:5 Inerepyrrelidisy ks hsarbanyiphenyiimidaz omyauding dine

043 SYEobropyly Linoing 0, WO 200Eipe4 e rECTIS 00708100, 7

tripheyyiasein ol ezytey etopbopyIMIGA 20T Zhempytimitin-GipHberrzoihtatiB T, and
concéliidiogRlORIRLSING RRASRAWRSIRDAINGNS E@ltkl%eEﬁ@rAg)@m@Jﬁl%&ongive the

L (MtH) = 7&#5_ m 6: N-11-(Methoxymethyl)eyclobuty :
pmd‘-lﬁ%elxlga-%jﬁﬁ%ﬁ%%-y cygl\(!%%py |m§|dazo [1,2- a]pyrimidin-6-yllbenza mide

Ni
Step 2. 2-(pyridin-2-yloxy)ethanamine dihydrochloride

tert-Butyl 2-(pyridin-2-yloxy)ethylcarbamate (0.353 g) was treated with 4M of hydrogen

chloride in 1,4-dioxane (0.6 mL) at RT for 1 h. The solvent was evaporated under reduced pressure.

The residue was washed with ether, and dried to give the desired product (0.30 g, 96.8%).

Step 3. N-[2-(pyridin-2-yloxy)ethyl]-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a] pyrimidin-6-
vi]benzamide

This compound was prepared from 4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzoic acid dihydrochloride using procedures analogous to those for Example 28.
LCMS: (M+H) = 527.1

Example 41: N-[1-Methyl-2-(pyridin-2-yloxy)ethyl]-4-[3-(1-quinolin-6-
ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamide
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This compound was prepared from 443-0 -quinolin-6-ylcycl
opropylfimidazo [1,2- a]pyrimidin-6-ylibenzoic, acid dihydrochloride using
nalogous to those for Example 28. 10 LCMS : (M+H).= 1
@c@rg’%lfje%%fr\la “Pyridin-2-ylpyrrolidin-3-y1)-4-113(l PEHIA S st
-quinolin-6-yleyelopropyl)imidazo [1,2- a]pyrimidin-6-yl] benzamide
153 hdpeomRMmY it @@wﬁeif@&-sm%lié%d@wwﬂw grermate psipgiigegdures
anal@bRs fluokep ysidinenijlO4g, 1OMSnmeal)) and tart-butyl
pyrrolidin-3-ylearbamate (1.80 g, 9.66 mmol) was heated at 120 C for 5 h.
After cooling to RT, the solid formed was treated with ether, filtered, and
Exagple Az With Rt isiséild-(la sliacdtade siepsnd imidpoel e tgiraigin-o-
ylbgmadhidt (2.50 g, 98.2%). LCMS: (M+H) = 264.1. 20 Step 2.
1-(pyridin-2-y1,)pyrrolidin-3-umine dihydrochtoride tert-Butyl
(1-pyridin-2-y1pyrro|idin-@-yl)kéarbamate (2.5 g) was.dissolved in

methanol (4 mL) and was thgatedWith 4M hydragen ghigride in

1.4-dioxane (8 m{:}-;'i,l:.@mi%ﬂure was stisred a@?erhﬁ‘g—ﬁf at RT. The solvents

were evaporated {under reduced pressure, [Thé residue was washed with

ether and 25 dried Yo give the desired pfdduét (2.1 g, 92%). LCMS:

(M+L—| =164.1, Step 3. ‘ L .

N-&-ﬁériaﬁ%?ﬁwéyrr‘éﬁ%diHf@z%@m%?ﬁ:-qdr#?oﬁh%zwgg}aa&%mw&%r@U’2-
a|py@nigigrimyidiné-yiltoe nizé hnitec WQI2G0 8 0841 ETRBHAIB G0 /085100 Example 28.
LoMBhigcempewg was prepared from 4-[3-(1 -quinolin -6-ylcy

clopropyl)imidazo[ 1 ,2- a]pyrimidin-6-yllbenzoic acid dihydrochloride using

procedures analogous to those for Example 28. LCMS: (M+H) =552.2. 5
ExarE&]afﬁSQ@Igg_SEZ,:@iDimethyl-l-[(methylamino)carbonyl]propy]-4-[3-(1-quinolin—6-
yleydépiops (Boitytishin; 2 ipyirabsicslyybeashanyl phenyllimidazoll,2- al

pyrimidin-3-ylleyelopropyll quinoline This compound was prepared

from 4-[3-(1-quinoIin-@Mcyglopropyl)imidazo[1,2- a]pyrimidin-6-ylibenzoie

5 =

acid dihydrochloridg using procedures analggous té"tﬁpse for Example 28,

3] N o
N :

10 ECMS: (M+1-1) 5379, Bample 39: ™—¢{ )
ftedrbonylplienyllimidazo[1,

6-11-[6-(4-[(3S)-3-(RYHidif-2-yloxy)pyrrofidig-I-y
2- alpyrimidin-3-ylleyelopropyllquinoline i15-Step I.
(S)-2-(pyrrolidin-3-yloxy)pyridine dihy(ﬂoc foride

Step 1. (25)-3,3-dimethyl-2-({4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1, 2-a] pyrimidin-6-
vi]benzoyl}amino)butanoic acid dihydrochloride

Triethylamine (230 pL) was added to a mixture of 4-[3-(1-quinolin-6-
ylcyclopropyl)imidazo[l,2—a]pyrimidin~6—yl]benzbic acid dihydrochloride (162 mg, 0.339 mmol),
tert-butyl  (2S5)-2-amino-3,3-dimethylbutanoate hydrochloride (75.8 mg, 0.339 mmol) and |
benzotriazol-1-yloxytris(dimethylamino)phosphonium hexaflaorophosphate (165 mg, 0.373 mmol) in
methylene chloride (10 mL). The mixture was stirred at RT for 3 h, washed with NaHCO; (7.5%) and
brine, dried over NaySOy, filtered, and concentrated. The residue [LCMS: (M+H) = 576.2] was treated
with HCl in 1,4-dioxane (4M, 1.0 mL) at RT for 3 h. The solvent was evaporated. The residue was

washed with ether and dried to give the desired product.

Step 2. N-(15)-2,2-dimethyl-1-[(methylamino)carbonyl] propyl-4-[3-(1-quinolin-6-
vieyclopropyl)imidazo[ 1, 2-a]pyrimidin-6-yl] benzamide

N,N-Diisopropylethylamine (30.0 pL, 0.172 mmol) was added to a mixture of (2S)-3,3-
dimethyl-2-(4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzoylamino)butanoic
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To a solution of tert-butyl (S)-3-hydroxypyrrolidine-I-carboxylate (0.936 g,
5 0 mmol) in N,N-dimethylfonnamide (5 mE) was added sodium hydride
mol). The mixture was stirred at RT for 30 min
gltlon o*%] -fluoropyridine (0.5 g, 5.15 mmol). The mixture fvl%/)as %%@985%00
, SQ C overnight. After cooling to RT, the mixture was poured into ice-water,

acid gibecasthlsidn b RSB FFTTRE LalnBinsdiorhvrmiagihosphonium
hexaWierephvashed with bigne,elidechovesiNarSOdnditiered, andHroetratedn NN-
dlmettﬂygf‘(\/r?ngi}ﬁd(e\ chenﬁfl\f%%tnﬁﬁﬁ'@%d@ém% Zt‘R%Of%rJ?h andTaﬁlt%E) Qv 8{89""1'1%5 (0.8

was treated with en chloride in 1,4-dioxane (4.0 mL) a
L) e R A AN A I W St i BB As e LOMS:
(M+Heeanset. The solid was washed with ether and dried to give the desired
product (1.07 g, 90.2%). 25 Step 2. 61116-14-113S.)-3-(py d
n-2-yloxy)pyrrolidin- -ylicarbonylphenylju ideatifi o
Exanﬂ)lﬁ]‘ﬁlrlﬁ ﬁ%é %B&veﬁw?gﬂg}%ﬁmgﬁﬂé Zwejmethylpropyl-ét-[?»-(l-qumohn-é-
yleyQo@i9bimB7RORMBRODV085 1D enzaifilis compound was prepared from
4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2- a]pyrimidin-6-ylJbenzoic acid
dihydrochloride using® ﬁrocegdures analogous to those for Example 28.
LCAIS: (M+11) = 553.2: 5 Example 40: ¢ . Y
N-12-(Pyridin-2- onx;F)et Ik4§’13 (1 qu|noI|n“6~§éleyclo1mropyl)lm|dazo[1 2-
ajpyrimidin-6- yI]benz mide St&p 1. teft-buty
24pyritlin-2-yloxyjethytlcarbamate Dte(?)}k@zodlcarboxylate (630 ill-, 4.00
mmol) was added to a mixture of 2-hydroxyp dine 10 (0.380 g, 4.0 mmol),

tertfpilétyl @Iﬁyaﬁ%xyeml)caﬁ mate (Qrg’igz g(Z%PS@WQQtﬁﬂdZ -(4-[3-(1-quinolin-6-
triphenylphosphine (1. Osﬂgﬂé mmot) in THE (6.0 mL). The mixture was

vieydfiprary BUHI R 2P RF c}/rl.l?éﬁ%?éi Hl“%&%@?du&%a dihydrochloride  using
procgiwomatbgap hetioon{sillcageledihLEIIACHirtHe xdés to give the product
(0.353 g, 74.1%). LCMS: (M--FT) = 239.2. 15 Step 2.

ridip- tha amin dr oride tert-
Exalap?pyrgldlﬂ é %b §e chglrﬁgcr%atenfg ?{l‘}é{ '?ethgsptrr‘g)zi’tg“g' vith ARAngHn-6-
ylcyﬂymmgmﬁiﬁﬁﬂéﬂHyzi@@eaﬁmllmvmt}f‘at RT for 1 h. The solvent was
evaporated under reduced pressure. The residue was washed with ether,
and dried to give the deswed product (0.30 g, 96.8%)..20 Step 3.
N-1-2-(pyr din-2- yloxy)eth 11-413-0- qumolm -6- y&qyclopropyl)
cietzoll,2-alpyrintidin- l?y en atrilde Thi mpoixlnd was prepared
from 4- [3-(1-quinol -6 yIcycIomobyplh‘udazo [1:7-
a]pyrimidin-6- yI]benzom acid dlhydroehlénge using procedures analogous
to those for Example 28. LCMS: (M+H) = 527.1 25 Example 41:

N-R\ethyl; '()Hb(&'d'”x'x%'sWO)ﬁ{éE&md' 44351 - ql@mlﬁrk@hmethyl 2-(4-[3-(1-quinolin-6-
ylcy(y le glloc})/ {r(r)lpd%zo gaﬁgln Zldglp H‘{;légllzr(])y?a%l 1% b%%aanrglllcdeamd dihydrochloride using

procedures analogous to those for Example 43. LCMS: (M+H) = 559.2,

Example 46: N-Cyclopropyl-3-[3-(1-quinolin-6-ylcyclopropylimidaze[1,2-a]pyrimidin-6-

yl]benzamide

Step 1. tert-butyl 3-(2-aminopyrimidin-5-yl)benzoate
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WO 2008/064157PCT/US2007/085100 This compound was prepared
from tert- butyl (2-hydrox -propyficarbamate using procedures analogous
“;'@%G Example 40. LOMS: (M+H) =541.1. Exampl
2-P enoxyethyl) -443-(1-quinolin-6-y Icyclopropyl)lmldazo[
pyrimidin-6- 5 yl benzamide This compound was prepared from
4- B ABAPRE -G OGO Pyl AW TES: Sy Rnidirseigfitskie-aimiier of 5-
bromdifyyhrdohimaidecusSin¢t e duned, dhdtogoustadivose forekibmple 28d (0.533 g,

2.4 A&M%m&%ﬁl’l’ 1]s ﬁ%@ighmmpdgﬂéﬁmn (69 mg,, 0.06 mmol) in ethanol (3.0 mL) and
%; )-2,2- Dlmet g{%l (methylamino)carbon g‘)ropy -4-[3-(1-quinolin-6-

toluchiel il S AV IS T SRSy pEnParmitte "o S, wes diluted with
EtOAR 8)By3:dlimh ettty bRkt 4nti3b(ha i h@hrg@nyIW@lom@piylyddeoM§O4, filtered, and
concMupc@é‘HZQﬂ@th%m%a@Q &hysiroghlotided wn]irl%&mélﬁml@ﬁ‘e(&%%ﬂﬁ)e was

edtoa |xtu of 443-0 -quinglin-6-

ﬁhere(lia dzlioﬁ?%f)o ﬁﬁlt ﬁ“ﬁ g’l%yrlmlgsépégy bgenzom acid dihydrochloride

(162 mg, 0.339 mmol), teit-butyl (2S)-2-amino-3,3-dimethylbutanoate
Step EYﬂYQQW%%@ZIQF ﬁ)@ggﬁ”%@ﬁ%m&&ﬂm%]pymmzdm -6-ylJbenzoic acid

enzotriazo oxyt ethylaming sphonium

heg\a Jo%rgphfjfs){p at {yé.lgé @%nr%%glﬁgf Ofaﬁeet ly?lzane f:holorll%énﬁg) and
clllolﬁ{lﬁtmwééwmw@%@ﬁxéimﬁﬂC}ﬂl}z@lﬂfﬂé B mawhsHetrmathiNdercog @regor) (3 mL,
40 maddl) W@&d%ad%verma@@@ﬁélt@r%ﬁt andecaneaniraie the Theliesigiueated with

50% ['hg\ 111 mQtYI }/MQ 61'11§ Wﬁ%} telg}‘efg \ﬂh]lﬂec sjdllvrénjfé ng 9 %(\%‘lgrg’%hﬂan% Qﬁ 1%§1due

nt was evaporate The residue was was

was Wlf eém@? bt 6%@!"&51 v eribedlesird ol e DEASTR(@3fe|hich was directly

used ) 122 sehiprvathyl: Tuffire fhylainionjeamsrdipiippyl 47113-11-quinoli 6
yleyclopropyl)intidazo[1,2-alnyritnidin-6-yllbenzamide

NN-Diisopropylethylamine (30.0 itL, 0.172 =al) was added to a mixture of
Step (izél)ggc@propyl 3-/3- )G quinolin-6-yleyclopropyl)imidazo[1,2-al pyrimidin-6-yl] benzamide

dinmethipiis2p(de Z(-Hguinoliit-6xylcy.dloprapylyimidaadbid 2=a]pyeinhighia-6-yllnolin-
6-y1&0HB Hﬁ%%f@@%ﬁ%@d%@%@%%ﬁpg&r /E52004{035K20 agid 0.2 mmol),

e

hexa{lLRrépheep!BtO 2863 mdﬁén@nﬂémﬁbﬁhm@e@mmnnﬁmﬁe 010201 | Jhinmixture was
stirrdd A}Jﬁmﬁhmlqumid@u(éd%m%e&a@om@@uﬁg)wm stned AR T o3 @Rkd by

SRR (B 00 e et g e pid

Example 47: N-(Pyridin-2-ylmethyl)-3-[3-(1-quinolin-6-ylcyclopropyl)imidaze([1,2-a]pyrimidin-

/’U 2007/085100

6-yljbenzamide

This compound was prepared from 3-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
aJpyrimidin-6-yl]benzoic acid TFA salt using procedures analogous to those for Example 46. LCMS:
(M+H) =497.1.

Example 48; N,N-Dimethyl-3-[3-(1-quinolin-6-ylcyclopropyl)imidaze(1,2-a]pyrimidin-6-

yljbenzamide
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5 (M+H) = 5332, Example 44:

N-OS1-1-[(DimethylaminMearbanyll-2,2-dime Iprop 1-4-13-(1-quinalin-6-
wyeysirpeRyl)imidazo[E2-alpyrimidiu-6-yllbenzamide PCT/USZOO71085100

10Thiscompoundwaspreparedfrom(2S)-3,3-dimethy1-2-(4-[3-(1-quinolin-6

- ylcyclopropyl)midazo[1,2-a]pyrimidin-6-yl]benzoylamino)butanoic acid

dihydrochloridc using procedures analogous to the*s\e for Example 43.

LCMS: (M+H) = 547.2., Example 45:<]

N-1(15)-1-(Azetidin-I- yJeJarb@ny =2, 2~d| r "thy}hrﬁpyﬁ 4-43-0-quinolin-6- 15
yleyclopropyllimidazo[1. 2 a]pyrlmtdln-‘_-yIlbenzamlde
Thiscompoundwaspreparedfrom(23)-3,8-dimethy1-2-(4-[3-(1-quinolin-6-
ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl[benzoylamino)butanoic acid
difydroctiBriendsifgproteniies daalogblislotHpdafo Exanisey Yignidazo[1,2-

a]pyrodilSs-(Nbehboe BB Bk L exampie@bares analogous to those for Example 46. LCMS:
M+k’1\1 C%QI propy1-3-[3-(1-quinolin-6-yleyelopropypimidazoll,2-alpyrimMin-6-
]benzamlde Step I. ten-butyl 3-(2-cm )pyrimidin-5-yObenzoate WO
2008/064157PCOUS2007/085100 Sodium carbonate (0.636 g, 6.0
Exanipraad) iN-VeihyK2-(3111L) uiadaodeg dopadpyXiuii ©oB,2-a] pyrimidin-6-
y”begggmgpynmldln -2-amine (0.348 g, 2.0 mmaol),
[3-(tert-butoxycarbonyl)phenyl]boronic acid (0.533 g, 2.4 mmol) and
tetrakis(triphenylphosphine)palladium (69 mg, 0. @@mmol) in ethanol (3.0
inL) and toluene (3.0 mi). The- ﬁesultlng IXtUTe" Wﬂa}? ‘heated at 120 C for 3
h. The mixture was diluted. Wlth 5 Et0Ac and ‘waghed with water and brine.
The organic layer was drféd over J\IaZ%O%r filtered, and concentrated
under reduced pressure. “The residug Whs treated with methanol. The
precipitate was filtered and dried to give the product (399 mg, 73.5%).
27Phis, SeepuRuad 3-9aquINEPERY0cetoprafyOiridecions; leypyrianidimbisap(1.2-
a]pyrhﬁ]azp&cyﬂgwlym Aciniktur e Riutel-pabtilidLaaRInRP YE iMicinod BRpNZeatec Ms:
(Mﬂﬁ 7419, 0.616 mmol) and chloro(1-quinolin-6-ylcyclopropyl)acetaldehyde
51'mg, 0.616 mmol) in isopropyl alcohol (3 mL, 40 mmol) was heated at
90 C overnight. The solvent was evaporated and the residue was treated
Exaniyith300%- [ ESA inviesithylanr tehiloriae ) 2.6k sathyata3-{oigdikiibhe solvents
Aoy, her | hed with ether, and dried to
ylcvcwgrgﬁ%% éﬁeswedﬁj prcg)l]ggg:lt%g(s% g T| %%%%%%%6 g) which was directly used in
next step without further pUPIflcatlon LCMS (M+H)+ -\407 1.

‘f e
R
HH H

This compound was prepared from 4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
alpyrimidin-6-yl]benzoic acid dihydrochloride using procedures analogous to those for Example 43,
LCMS: (M+H) =491.1.

Example 51: N-[(1R)-1-Methyl-2-(methylamine)-2-oxoethyl]-4-[3-(1-quinolin-6-
vicyclopropylyimidazo[1,2-a]pyrimidin-6-yl}benzamide
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Step 3.
N-cyclopropy1-313-0-quinolin-6-yleyclopropylamidazo[1,2-alpyrimidin-6-yli
m’lﬂ% N,N-Diisopropylethylamine (194 pL, 1.11 nupgp/(yg%omsﬂ%

added to a mixture of

343-(1-quinolin6- yIcycIopropyI)lmldazo[l 2-a]pyrimidin-6-yl]benzoic acid

TERO At @EP BN W52 AFBIEI20 78I 0 prbby athipmliTo7y ko yalgpors imidsiyol 1.2-
a]pydmidibengiicianal-4did diyitis(dionethyiampnaanesPRODUGM to those for Example 43.
Levie ﬁﬂg@mqﬁphate (97.3 mu, 0.22 mmol) in N,N-dimethylfonnamide (1,0

L). The mixture was stirred at RT for 3 h, and was diluted with methanol

(0.8 inL). The resulting solution was purified by RP-HPLC (pH = 10) to
Exargple 3he(8R5ird d- [3r0dQoinbl@MS1 Mdiy opyMiGritla 28 1IRxajpyplendifn- 6-
yIbNz6RYpeliRsRaMl ey rdi{ 1-quinolin-6-yleyclopropyl)imidazolE2-alpyrimi

din6-ylibenzamide This compound was prepared from

3-13-(1-quinolin-6- ylcycloprbpyl)nnldazoll 2- a]pyrrmmiln -6-yl]benzoic acid

TEA salt using procedurgs’ a:nafogous to thqse f”"“’\ExampIe 46. LCMS: 30

(M+H) = 497.1. Exampleu48 b

N,N-Dinietliy1-3-43-(&. qumolm ‘6- yléyclB riapyl)lmldazolEZ -alpyrimidin-6-

yllbenzamide WO 12008/064157PCT/\1752007/085100 This

compound was prepared from 3- [3- (1-quinolin-6-ylcyclopropyl)im

idalepl, Zowipyrithidiris-y Bisesizoitoacid FRA Isalinesing- procedwed imidazo 1,2-
alpy @HRABIOHHIRANO 58 fAHFXABARIBH Bshe Mt iMcbTdimid3disko 511@&3{@}%214\%318 28.

2thy1-3- (1.-quinolin-6-yleyelopropypimidazo[1,2-alpyrimidin-6- yl] .
LCI\@ %}F {rﬁd §8£31 This compound was prepared from

3-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2- 10 a]pyrimidin-6-yllbenzoic
Exardgiels3 - Arsalilus{Bg3rrogamlviassanalaspup0itass for BamplRifSs-yl pyridin-
) W +H 1. Example 50:
yl}h@ %S&M Cag?{’le% (metbylamlno) -2-oxoethyl]-443-(1-quinolin-6-
erycIopropyI)lmldazgp 2-alpyrimidin-6-yllbenzamide

Step 1. tert-butyl 4-[5-(2-aminopyrimidin-S-yl)pyridin-2-yl]piperazine-1-carboxylate

Sodium carbonate (1.59 g) in water (6.0 mL) was added to a mixture ‘of tert-butyl 4-[5-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2-yljpiperazine- 1 -carboxylate (0.205 g, 0.526
mmol), S-bromopyrimidin-2-amine (0.0940 g, 0.54 mmol) and tetrakis(triphenylphosphine)palladium
(35 mg, 0.03 mmol) in ethanol (6.0 mL) and toluene (6.0 mL). The resulting mixture was heated at
120 °C for 1 h. The mixture was diluted with EtOAc and water. The precipitate was collected by
filtration to give the desired product (120 mg, 63.9%). LCMS: (M+H) = 357.1.

Step 2. tert-butyl 4-{5-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a] pyrimidin-6-y{] pyridin-2-
yl}piperazine-1-carboxylate

A mixture of tert-butyl 4-[5-(2-aminopyrimidin-5-yl)pyridin-2-yllpiperazine-1-carboxylate
(0.120 g, 0.337 mmol) and chloro(1-quinolin-6-ylcyclopropyl)acetaldehyde (0.0827 g, 0.337 mmol)
in isopropyl alcohol (2.0 mL) was heated at 100 °C overnight, The mixture was diluted with methanol

and purified by RP-HPLC (pH 10.0) to give the desired product (80 mg, 43.4%). LCMS: (M+H) =
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15 This compound was prepared from 4-[3-(I -quinol
in-6-ylcyclopropypimidazo [1,2- alpyrimidin-6-yllbenzoic acid
wiihydsrelieside using procedures analogous to those for EX@E]HJ(?S%%WOSSIOO
LCMS: (M+H) = 491.1. 20 Example 51:
N4(1111-1-Methyl-2-(methylamino)-2-oxoethyl]-4-[3-(1-quinolin-6-
%ileyelopropyplmldazo[l 2-alpyrimidin-6-yllbenzamide WO
20081064157PCT/US2007/088108 This compound was prepared

Step ﬁwﬂ;&%&&u}mlmjﬁp}ﬂ%@mﬂwmm awg},zmgipwmgm%gl@%%e
aC| d{)%‘arochlo §956E§%1 roce ures anao ous, to those for Example 43,

H) - 487 H’?E)]fé W cyclopropy 1m1dazo[l 2-a]pyrimidin-6-yl]pyridin-2-
5 yl}pl(@mnlﬂ 148 b0rsOesi¥lin 82y el opropyi hmithakolE atiglpritidin-Bwas treated with

triﬂu}ﬁlﬁ@&?eoédﬁ)(ﬁr@|Mi’)%‘t&(@‘&@%ﬂ”’[@l@volatﬂegr WS LCOMRPHAI WA PIERAIE W as co-
evapm ted w{t‘? %Ul !:I Qo6 Xl(f\ﬁ{ é)ep 11(§)éf" OI’I USH%ZJ pr% CTgé,\u%alt Wth was dn‘ectly

pyr|m| N8 yIbensorc acid fes ‘analogous
used g lehﬁscéewowészatrﬁb@gsmf@amwsiwiN)\dﬂfgs: 44%ample 53: Methyl
4-{5-43-(1-quinolin-6- yIcycIopropyI)imidazo[l 2-alpyrimidin-6-yllpyridin2-y1
10§ M%a “Jsqarhoxylate 15 Y. y !
o oy D e S e it
yl}l”@’éf‘%?ﬁdté"(f%‘ﬂﬁ in water (6.0 mL) was added to a mixture of tert-butyl

4- [W%ﬁlwfﬁmemﬁu;(Blzﬁdmxabemladr&&’rydlpyulﬂum&&h@{pqsaﬁwhzm
in<2,amine
I- ylp&ﬁﬁ{l %’%Oﬁﬁd@&[?% gp&ﬁg&ﬁmﬁ%&o&&mgﬂ{gﬂg Nramip (é? £949 % 1202

and tetralcis(niphenylphosphine)palladium (35 mg Ina in

mmOQtwaﬁs?t@élb% (§-8 e olsdnEcds! rﬁ%ﬂ%@ @g%hgl\%q&f%wag H%éct%do 0438
15 mmodt 20e1@BGrdords htifrbd aniXiufe B@sndh)uted waitRliktOA o/ain chvdaber!, THemL). The
IBEESIRAE wascatlealek Pybiteatian 10 give e desied pradugt -
e 63 9%). LCMS% (M+H) = 357.1. SEE%% 2. %ert% t épig %%QW+H)
06-4.11513-0- -quinolin-6-ykyclopropyl) nidazo[1' 2 a]pyrltnld 6-yllpyridi 2-
Apiperazine-1-carboxylate 25A mixture of tert-butyl

Exardﬁqéf@ F0MO@RYL| mimmﬁnw@%%wlmwﬁm@lmﬁrﬁm@%@120 g,
umolln 6-ylcyclopropyfiacetaldehyde (0.0827

20 yrl % [E ni/?npq‘OCh
mé ’o"é eﬁcohol (2.0 mL) was heated at 100C
overnlght The mleu;@ Was diluted with methanol

This compound was prepared from 6-{1-[6-(6-piperazin-1-ylpyridin-3-yl)imidazo[1,2-
a]pyrimidin-3-yljcyclopropyl}quinoline TFA salt using procedures analogous to those for Example
53. LCMS: (M+H) = 526.1.
25
Example 55: N,N-Dimethyl-4-{5-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-
yllpyridin-2-yl} piperazine-1-carboxamide
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and purified by RP-HPLC (pH 10.0) to give the desired product (80 mg,
43.4%). LCMS: (M+H) - WO 7008/064157PCT/1JS2007/085100 548.2.

“%?181‘.’2 (‘6 -piperazin-l-ylpyridin-3-yOintidazo[1,2-61pyrinudin- §C§4II§20 SR

pyOquinoline tert-butyl4- {513-(1-quinol n-6-yleyel opropyfiimidazo

[1,2-alpyrimidin-6- Ap\qidin -2- 5 yllpiperazine-I-carboxylate (80.0 fig, 0.146

mmol) in methylene c{llorlde (1.0 mL) was treated with trifluoroacetie acid

(1.0 mL) at RT for 2°h. The Violatiles were evapora ted and the residue was

co-evaporated with acet(}mtﬁlle t@glve the««désl(ed prdﬂuct (125 mg) as a

'FFA salt which was directly uged next step without further purification.

LCMS: (M+1-1)= 448.1. 10 Step 4. nieth{fl £45-1-3-0-quino 6-

tcyclopropvOimidazol1,2-alpyritnidin-6ayllpirict 2

yOpiperazine-I-carboxylate 4-Methylmorpholine (19.3 pL, 0.175 mmol)

washaddedrovadsoltpiomigpared  from  6-{1-[6-(6-piperazin-1-ylpyridin-3-yl)imidazo[1,2-
y&ﬁéﬂk@ g@mm@m%m HIRWidinTB v Bimidazobl csalry imid iR WimsloRramimple

53 8 Q\?j /3(? t (25.0 mg, 0.0292 minol) in aectonitrile (0.8 mL),
) Ii‘ W tion of methyl chloroformate (339 piL, 0.0438 15 mmol).

The mixture was stirred at RT for 30 min, and was diluted with methanol

Exarﬁbl@ mL)w TmIe[(snmmgammmncw&s@uqtiﬁﬂdthylmpl;laq@((plihr*nélxméo

Qfluct. L +1 506.1. Example 54:
yky% qiélzl I\ﬁ p{; ?gmony esr%%- -3}31 pyridin-3-yll iminato 1E2- 20
a] pyr|m|d|n -3- yIIeyeIop[opyI] g uinotine 4-3 s, N NN This compound

was prepared from.6- (1 [6- {6 plperazm -l- ylpyrldln 8- yélm idazo[1,2-

alpyrimidin-3-y IlcycIOpro vl quﬂl@tlne TEA‘$alJ; usmg ;procedures
analogous to those.fo+-E mpf&SS\LCIMIS (M‘%-H) 526.1. 25 Example
55: N,N-Dimethy1-4- (5-134

[-guinolin-6- yleyelopropyltlmldazo[EZ Hlpyrlmldln 6-

Step ¥”R¥ Jg?%%)l }Ip} Paﬁ fg?éz%zy gﬁvggfﬁca%n)r}?) g—meﬂzyip; ‘opylcarbamate
N,N-Diisopropylethylamine (1.0 mL, 5.74 mmol) was added to a mixture of (25)-2-[(tert-
butoxycarbonyl)amino]-3-methylbutanoic acid (0.217 g, 1.0 mmol), N-(3-dimethylaminopropyl)-N'-
ethylcarbodiimide hydrochloride (0.211 g, 1.1 mmol) aﬁd dimethylamine in THF (2M, 1.0 mL) in
methylene chloride (10 mL). The mixture was stirred overnight at RT. The mixture was washed with
water, saturated NaHCO; solution, brine, dried over Na,SQ,, filtered, and concentrated. The residue

was chromatographed on silica gel to give the desired product (131 mg, 53.6%).

Step 2. (25)-2-amino-N,N, 3-trimethylbutanamide hydrochloride
tert-Butyl (1S)-1-[(dimethylamino)carbonyl]-2-methylpropylcarbamate (131 mg) was treated
with 4M of hydrogen chloride in 1,4-dioxane (1.0 mL) at RT for 2 h. The solvent was evaporated

under reduced pressure. The residue was dried to give the desired product (96 mg).

Step 3. N-(1S5)-1-[(dimethylamino)carbonyl]-2-methylpropyl-4-[3-(1-quinolin-6-
vicyclopropyl)imidazo[l1,2-a]pyrimidin-6-yl] benzamide

N,N-Diisopropylethylamine (40.0 uL, 0.23 mmol) was added to a mixture of 4-[3-(1-
quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzoic acid dihydrochloride (21 mg, 0.044
mmol), (28)-2-amino-N,N,3-trimethylbutanamide hydrochloride (11.9 mg, 0.0657 mmol) and
benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate (23.2 mg, 0.0526 mmol)
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WO 2008/064.1 57P C T/US200 7/0g51 00 This compound was
prepared from 6- {I -1646-piperazin-l-ylpyridin-3-yflimidazo[1,2-
wiRyinidin-3-ylicyclopropyllquinoline TEA salt using procedHEeﬁuszﬂm 085100
analogous to those for Example 53. LeN/S: (M-TH) =519.2. S Examp(
. _56: Né g 1- [(Dlmel laming)carbortyll-2-methylpropyl- 443 0-quinolin-6-
in Nytelempripgnanilia? ‘?%ﬂi}%‘iﬁ‘i’iﬁfﬁr%“ﬁfb% et Step't t8 ‘Bwlufed with
methfd 8 )L (aioh ethylantino}carbony -2 metind grodditbaniétel 0) to give the desired
prodd@N MRiig@PrgRrydeshylamine (1.0 nth, 5.74 mmol) was added to a mixture
of (2S)-2 ﬁ?ert butoxyearbonyeamino]-3-methylbutanoic acid (0.217 g,
1.0 mmol), N43-dimethylaminopropyl)-N'- ethylcarbodihnide
Exarhpidric o tidd {02 dlagnitdcarhvob) kndotinrtid thyfathiqanalintdE (2M, 1.0
yleydideb s ne-shioridedid G- Mibedgniaixture was stilted overnight at
RT. The mixture was washed with water, saturated NaHCat solution,
brine, dried over Na2$04, filtered, and concentrated..The residue 15 was
chromatographed an smc%ugel te. glve the deswedprodhct (131 mg,
53.6%). Step 2. (25)-g-a molN? {,3-trinzeffyfhutanamide hydrochloride
tert-Butyl (1S)-1- [(dfmeThyIammo)carborfryﬂ»z methylpropylearbamate (131
mg) was treated  with 4M of hydrOg@rf ‘chloride in 1,4-dioxane (1.0 mL)
at RT for 2 h. The solvent was evaporated 20 under reduced pressure.

Th@kﬁ@%ﬂi&&dﬂ@%ﬁé’iﬁl@ﬂﬁcﬂi%iﬁ@@fﬁﬁ@%&%@ﬁlé@fﬁnm@efﬂﬁﬂn&?bogyhc acid
1 met [ onyll-2-1 Yl 1-qui .ilin-6-
i Sl & AR AT

N,N-Diisopropylethylamine (40.0 6L 0 23 mmol) was added to a mixture
Exarpi-48-(N- Kismuh@&ﬂéh@n)dﬁmW@Q’Mbirmai&éﬂ{ilﬁ-@imﬁmdm&iybﬁhmzoic
ylcyc?cé%odlgguggz [gzg‘mrp k' ﬁ yr1

mino- hami )%1 ?irr ﬁorldee (11.9 mg, 0.0657
mmol) and benzotrlaqu 1- onxytrls(d|methylam|no)phosphon|um
hexafluorophosphate (23 2 fng, 0 0526 mmol) S

\} i

Step 1. 5-(2-aminopyrimidin-S-yl)picolinic acid

Sodium carbonate (0.636 g, 6.0 mmol) in water (2.0 mL) was added to a mixture of 5-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-amine ~ (0.442 g, 2.0 mmol), 3-
bromopyridine-2-carboxylic acid  methyl  ester (0.518 g 2.4 mmol) and
tetrakis(triphenylphosphine)palladium (69 mg, 0.06 mmol) in ethanol (3.0 mL) and toluene (3.0 mL).
The resulting mixture was heated at 120 °C for 3 h. The organic solvents were removed under reduced
pressure. The residue was diluted with water, and adjusted with 1IN HCl to pH = 4. The precipitates
were collected by filtration, washed with water and EtOAc, and dried to give the desired product (0.25
g, 58%). LCMS: (M+H) = 217.0.

Step 2. tert-butyl (25)-2-([5-(2-aminopyrimidin-5-y)pyridin-2-yl]carbonylamino)-3,3-
dimethylbutanoate

N,N-Diisopropylethylamine (1.13 mL, 6.48 mmol) was added to a mixture of tert-butyl (25)-
2-amino-3,3-dimethylbutanoate hydrochloride (0.250 g, 1.12 mmol), and 5-(2-aminopyrimidin-5-
yDpyridine-2-carboxylic acid (0.242 g, 1.12 mmol) in N,N-dimethylformamide (10 mL). The mixture
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WO 2008/064157PCT/US2007/085100 in N,N-dimethylformamide (1.0
mL). The mixture was stirred at RT for 3 h, and was diluted with methanol

e resulting solution was purified by RP- TTPLCé
glve‘ggl dleérred product. LCMS: (M+H)= 533.2. 5 Example E;lij/&&)ﬂsg/ﬂ%l%

N-1-[(Dimethylamino)carbonylle elebutyl -4-13-0- qumolln -6-
was gffh |%$;§=B;§9f||ﬁrﬁﬁdalf‘dweze%u6y e -2y et arfiecthanct (I8 whinBbuFRgulting

solutivasvprepefed fromPIH{ted-putaxyeathemiadmine)cyaiohytaneearbaxytg. LCMS:
(M+§5:qug§wg procedures analogous to those for Example 56. LCMS: (M+H)

=531.2. 10 Example 58:

N-141S)-1-(Azetidin-lI-ylearbony1)-2,2-dimethylpropyli-5-[3-(1-quinolin-6-
Step Y| &ySlopropytiividdzatER aipyrirtiein Oy yiljpymistine2-ediox@midel Gtep .
yl]py@jg §my@9@gm%m%@&gyg@damd 15Sodium carbonate (0.636 g, 6.0

|n water s added to a mjxture of

(4 ﬁé B ?nts‘ihk’/‘m @55 &6%%8?813%191%?mwpﬁl%ma%fﬁH&a(@oma% 3.3
dimethmiolySatsrSMBDyridiia-Presr bukyhicagidmbtbijlesin 0BT 8y dmiholand. 128
g, 0. setralisdtriphenviphosehinenalladium.La9 e @&@vmﬁg@b REHRABRI R QAdjusted
to ﬁ]@g‘nd(}cﬂy e?rlee %Blgnrpnlé) 2;1-1 etl{ee %lélftmg mIthIJgr% V\\//g atregl '[612%(: fci%:gd b

P & Srgafic sovents wére remndve &r'reduted 20 presiurg ST e by
chr Olifégia@éhwag dlicred! withaaeor! andl%bbﬂpstre@ﬂﬁmﬁe 1(Q-F¥O Tt @iptlze Lerifiyy! ester

(0.21premipiates msrevcalecten by filtration washed with water and EtOAc and

dn?petgbgvvim%}xqésw% {?é’}( 3 9 ’crzegtcgi’ 5| no/?%\[l‘ cf: M(?m%x %hl% ide T YZP dioxane

Step 2. tert an opyrirni
(1.0 Qﬂghmta?gof?wérhlﬂ@y 3timr ﬂ-) @%@ﬂqw%én}“jﬁéowem was decanted. The residue was

washbli NiDiisbprapylethylamine (k. 1amL phoddimmol wasadded ¢ aaigiure+o) =
so1 f tert-butyl (2S)- 2-amino-3,3-dimethylbutanoate hydrochloride (0.250 g,

1.12 mmol), and 542-aminopyrimidin-5- yl)pyridine-2-earboxylic acid

(0.242g. 1.12 mmol) in N,N-dimethylfonnamide (10 niL). The mixture WO
Step 2003(0B 4172/ ES20041083 200methyipropyl]-5-[3-(1-quinolin-6-

yieyclopropyl)imidazo[1,2-a] pyrimidin-6-yl] pyridine-2-carboxamide

N,N-Diisopropylethylamine (30 pL, 0.172 mmol) was added to a mixture of (25)-3,3-
dimethyl-2-[(5-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yljpyridin-2-
ylcarbonyl)amino]butanoic acid trihydrochloride (164 mg, 0.026 mmol), benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (12.6 mg, 0.0286 mmol) and azetidine
hydrochioride (3.65 mg, 0.039 mmol) in N,N-dimethylformamide (1.0 mL). The mixture was stirred
at RT for 3 h, and was diluted with methanol (0.8 mL). The resulting solution was purified by RP-
HPLC (pH 10) to give the desired product. LCMS: (M+H) = 560.2.

Example 59: N-(15)-2,2-Dimethyl-1-[(methylamino)carbonyllpropyl-5-[3-(1-quinolin-6-
yleyclopropyhimidazo[1,2-ajpyrimidin-6-yl]pyridine-2-carboxamide
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was stirred at RT for 3 h, and filtered. The filtrate was diluted with
methanol (10 mL). The resulting solution was purified by RP-HPLC (pH
i e desired product (1 82 mg, 42.3%). TCMS: (M- g‘) =
W’]Si?e)lgi)gg’?ﬁ%‘?&},3-dimethyl-2-1145-1-3-(1-quinoIin-6-. tcyclopl\f%))'g;{/v szo%%&gioo
dazo[1,2-alpyrinadin-6- yllityridin-2-AcarbonyOatninolbutanoic acid A
mi)ahxrse szﬂg??_waﬂ was  prepared from  (2S)-3,3-dimethyl-2-[(5-[3-(1-quinolin-6-
yley¢RBijeRy ({@-aminepyiinidin-Gyyitpyticin-2eAtanpayibaminn)d, 3- acid
trihyHORRID ULHIORIE R b8 Fo ik 12 HAAD) #REmple 58 L.OMS: (MrH) = 534.2.
chloro(1-quinolin-6-ylcyclopropyeacetaldehyde (0.128 g, 0.519 mmol% in
isopropyl alcohol (2 niL) was heated at 90 C overnight. The mixture was
Examag}e §tedVi0 $b pHCY dopemgingitriathyianyine, 2adich ey podpg M -quinolin-6-
levéR i RS S BSHAY SvMas dRk el [omaing on silica gel using
Y yMeB})g#WethyI%?gﬂcﬁﬁloridﬁg@% t)cl?%%g the te?&%gé{yl ester (0.21 g,
77.1%). LCMS: (M+H)-4\=\\5577__.__I2. The above tert-butyl ester (0.21 g) was
treated with 4M of h%drogenlghlo[ide in | ,4-dioxane (T niL) at RI' for 3 h.
The ether (3 mL) wasatded. THe solvent walsolgcé‘ntergi The residue was
15 washed with ether, fﬂhd'*brielmcioﬁgj\\./@tlﬂ desired’product as a 14C1 salt
(0.229 g). LCMS: (M+H) 521.3. Step zL N4[(/S)- 1
-Cazetidin-1-ylcarbonyl)-2,2-dimethylprB[oyIIU513-O-ciuinoIin-6-
ylcyclopropyOimidazol 1,2-a]pyrintidin-6-yllpyridine-2-carboxamide o
20N"-DilSIPROPethmidPsFUL, G2 b Wi gbded ts & hidtinein-6-
yleydbifRBY1Bp84dazo[ 1,2-a]pyrimidin-6-yl]pyridin-2-ylcarbonyl)amino Jbutanoic acid
trihyq}mﬁmy@e-gﬁﬁ(%ﬂ%-&ww@lqiiag@aylgx%@pfwmmﬂe%a@] Ry imjdingg:ylip
yridin-2- ylcarbonyl)aminolbutanoic acid trihydrochloride (16.4 mg, 0.026
min ol), benzotriazol-1- yloxytris(dimethylamino)phosphonium
ExainplecAflu d¥elpHoSpotititac i dadfi) 0-0R286 Mirmuty thyt-a2 tithparwjidrechloride
yleyéR$opNginidd3& Mg imiNeimsthiiironaiideatlid mL). The mixture
was stirred 25 at RT for 3 h, and was diluted with methanol (0.8 mL). The
resulting solution was purified by RPHPLC (pH 10)ts:give the desired
product. LCMS: (Mbt)'s, ‘gefﬁ“ﬁxample*S%,:,vNEﬁ:‘;é):%;Z-Dimethyl-l-
pmethylamino)earbomylipropyl-543-0 -quirndlin-&-..*
eryeIopropyfIimidazoIE2-a|pyrimidirff—_ﬁ-;&[_pﬁfidine-2-earboxamide 30 WO
2008/064157PCT/ITS2007/085100 "M~ M
Thiscompoundwaspreparedfrom(2S)-3,3-dimethy1-245-13-(1-quinolin-6-
ylcy&ioprojsyiitasidhaz o2 -a]pyihsirdin-68piprid A2 kcdrbeshyhattirétbugainolin-6-
y1cyaa§ﬂqqpnunydr@6hlgriaq@ﬂ&iiawrﬂ%@idlm@@aiag%arﬁ%mw Example  acig
.. 58, LCMS: (M+H) =.534.2..5 EX e 60:
L B e T L L
olin-6- yleyclopropypimidazo[1,2-ajpyrimidin-6-yl]pyridine-2-carboxamide
Example 62: N-[(1R)-2-(Dimethylamine)-1-methyl-2-oxoethyl]-5-[3-(1-quinolin-6-

~~~~~~~~~~

vleyclopropyl)imidazo|1,2-ajpyrimidin-6-yl]pyridine-2-carboxamide

This  compound was  prepared from  (2S5)-3,3-dimethyl-2-[(5-[3-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-a]pyrimidin-6-yllpyridin-2-ylcarbonyl)amino Jbutanoic acid
trihydrochloride using procedures analogous to those for Example 58. LCMS: (M+H) = 506.1.
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Thiscompoundwaspreparedfrom(2S)-3,3-dimethy1-2-1(513-(1-quinolin-6-
ylcyclopropyl)hnidazolL2-alpyrimidin-6-yl]pyridin-2-ylearbonyliaminolbutan

c |hydrochlor|de using procedures analogous to ﬂ]QﬁF
xgor%%?é%sg LCMS: (M+H) = 560.2 Example 61 URno7osstoo

N-P1S)-2-(Dimethylamino)-1-methyl-2-oxoethy11-5-43-11-quinolin-6-
Exa‘yréﬁér"bp?d jﬁu#ﬁ@a%m@&]w’rﬂw lghpgrimLinidars Oxiplggimidin-3-
vyl ey blepsmpatindwaspreparedfrom(2S)-3,3-dimethy1-2-05-13-(1-quinolin-

6-

yIcycIopropyI)lmldazo[l“é a]pyrlmldln -6- yI]pyrldln -2- yiearbonyeamlnolbuta

noicacid trlhydrochlorm:le usin progedures‘anal@gous Fp those for
Example 58. LCMS:-({M+H) = 566 \Example 624
'N-R1R)-2-(Dimethylamino)-1-methy1:2- oxoethyll -5-[3-(1-quinolin-6-
yleyclopropyflimidazo [E2-a]pyrimidin- élylldyrldlne 2-earboxamide
Thlscompoundwa reparedfrom(ZS) -3,3-dimethy1-2-1(5-13-(1-quinolm-6-
Step ) SHGRTEBYBIRINZ6TY 24 YA
dincGa¥pyiictide 20/deakh o Yy Danminegb atdabicacidstrehyidnoghib iden uginigxy )acetic

acid RTQ6E YU @S AN 0RUS IR 1D ese far ﬁamp&%@ﬁd&sﬁl\éﬁv WMl R8nanAde. The
. WO 2008/ %? gPOCTZ%JP 007 085100 Exam

M- FAY o Gl io VIEtho%y Sis Ay %‘%Aﬁmﬁdé’lﬁﬁ?ﬁﬁd{ﬁeéemue

was Wwdmbpyﬁ@mm@lm}éonde (10 mL), cooled with ice-water bath, and 1M of sodium
hydroxide aqueous solution (3.0 mL) was added. To the mixture was added pyrrolidine (167 uL, 2.0

mmol). The mixture was stirred and allowed to warm to RT. The organic layer was separated, washed
with water and brine, dried over NaySO,, filtered, and concentrated. The residue was directly used in

next step without further purification (550 mg, 96.7%). LCMS: (M+H) = 286.0/284.0

Step 2. 5-[4-(2-oxo-2-pyrrolidin-1-ylethoxy)phenyl] pyrimidin-2-amine

Sodium carbonate (0.318 g, 3.0 mmol) in water (2.0 mL) was added to a mixture of 5-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yDpyrimidin-2-amine ~ (0.221 g, 1.0 mmol), 1-[(4-
bromophenoxy)acetyl]pyrrolidine (0.341 g, 1.2 mmol) and tetrakis(triphenylphosphine)palladium (35
mg, 0.03 mmol) in ethanol (1.5 mL) and toluene (1.5 mL). The resulting mixture was heated at 120 °C
for 3 h. The mixture was diluted with EtOAc and washed with water and brine. The organic layer was
dried over Na,SO,, filtered, and concentrated under reduced pressure. The residue (0.29 g) was

directly used in next step without further purification. LCMS: (M+H) = 299.1.

Step 3. 6-(1-{6-[4-(2-0x0-2-pyrrolidin-1-ylethoxy)phenyl]imidazo[1,2-a] pyrimidin-3-
vijcyclopropyl)guinoline

A mixture of 5-[4-(2-ox0-2-pyrrolidin-1-ylethoxy)phenyl]pyrimidin-2-amine (23.9 mg, 0.08
mmol) and chloro(1-quinolin-6-ylcyclopropylacetaldehyde (19.6 mg, 0.08 mmol) in isopropyl
alcohol (0.4 mL) was heated at 90 °C overnight. The mixture was diluted with methanol, and purified
by RP-HPLC (pH 10) to give the desired product. LCMS: (M+H) = 490.1,

Example 64: 1-{4-[3-(1-Quinolin-6-ylcyclopropyl)imidaze[1,2-a]pyrimidin-6-

vl]lphenyl}cyclopropanecarbonitrile
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Step 1. 11(4-bromophetioxytacetyllpyrrolidine 50xalyl chloride (0.5 mL,
5.9 mmol) was added to a suspension of (4-bromophenoxy)acetic acid
4 , mmol) in methylene chloride (10 mL) and 2 dro f

V?\%ﬁo?)cg/r(%éﬁilfonnamide. The mixture was stirred at RI for 2 r‘?‘%?‘é%%‘?&@% 100

was evaporated under reduced pressure. The residue was diluted with

methylene chloride (10

hydroxide aqueous

added pyrrolidine (167 utL, o)

allowed to warm to RT. The organig layler Was separated, washed with

water and brine, dried over Na2SO4xfiltebed, and concentrated. The

gesi;ﬂge wg@hﬂaéﬁ@c%yqﬁggg}geeﬁﬁt%n .Svguimg%ﬁi{&iﬁ@@%ﬁﬁ%@&&%@&ﬂg, using
.7%). : = . ep 2.
Pm"%“?ﬁ%é?@é’l‘ﬁfﬁﬁ%\gé :}égllflg‘f?ﬁl %’c%%iy ‘Sﬁset%tg‘i‘éﬁxr%ﬁ%\éﬁi-%ﬁﬁr?e‘%gséodium

carbonate (0.318 g, 3.0 unnol) in water (2.0 mL) was added to a mixture of
Exampk44. DNtBiHacmsiyds kBqisimah ks @eproyamiinaidin. 2-apynsidnel
1.0 nunol).. 14(4- bromophenoxy)acetyl]pyrrolidine (0.341 g, 1.2 mmol)
yl]b%%?:l“%‘t?rlg Inl%"??wll%)ehenylphosphimnpalladium (35 mg, 0.03 inmol) in ethanol
(1.5 tnL) and toluene Qil.S/an). The resulting mixture-was heated at 120C
for 3 h. The mixture Wassdiluted with Et02 y

3. N

6-02¢aupn( abigEte Yt angliv1vipetitoz Obhway Ridatd 42 ¢l piguappyirithidtifiog:thyl-4-
(4,4,5{&%@’@6&9}@,@]Qudwﬂﬁﬁoaﬁﬁqmbﬁﬁéﬁ‘zafesulfonamide (934 mg, 03 mmol), 35-
ron a8 Rx9-2-pyrrolidin- 1-ylethoxyiphenyl Ipyrimidin-2-amine (23 9.mg, . .,
bro 0.08 %lnﬁ.o% angéc(gllﬁldqro Ig-’q}lsj%t’oﬁ{n13 ?) ?lci?/rc}%_sgc})%yEagéf%%é%@aépégdé Irgwgg87 &
0.00% aygigihin BRI IO aRbibIcs. 4 hifwddnestbinamoot woehsiidtat 120 °C
for 2Th@haixtecwas dilite 6t thame thianal, ddyvpidliedtb ywRE - HRLsQi{phisld)lected

and Eﬁ&fvedggl&?%GEQIBEQWI%%%M&&%%& %%%3 1§Q, %4%5” ll%o§)4i.n isopropanol

1.-{4-113-(1-Quinolin-6-ylcyclopropyl)imidazo[1,2-alpyrimidin-6- )
(L0 A AR RAIB A ZDOSTBI T PEPUSIOS M85 e
RT, Thiscompeusndiviasvpteparntehfipand purified by RP-HPLC (pH 10) to give the desired
proddel4-BLm kyglppropanecarbonitrile using procedures analogous to
those for Example 63, Steps 2 and 3. LCMS: (Mt-H) = 428.1. 5 Example
65:
ExaipN-@imdery] 418r(34d ditlolini® e clopriopyd)inhiciaid afo | R 2vpyninidiin-6-
vyl bipRAZSASsIlonamide Sodium carbonate (79.5 mg) in water(0.5 nil,)
was added to a mixture of N,N-dimethy1-4-
(4,4,5,5-tetramethy1-1,Eg,,2-dioxaborolan-2-yl)benzeﬁesulfonamide (93.4
mg, 0.3 mmol), 5- ™ .n-:::-f‘\-\ﬂ \{ \<\m r \I\

Step 1. methyl (4-bromo-2-fluorobenzyl)carbamate

Methyl chloroformate (85.0 uL, 1.1 mmol) was added to a solution of 1-(4-bromo-2-
fluorophenyl)methanamine (0.204 g, 1.0 mmol) and triethylamine (148.1 uL, 1.1 mmol) in methylene
chloride (5 mL) at 0 °C. After 10 min, the ice-water bath was removed. The mixture was stirred at RT

for 1 h, washed with water, and brine. The organic layer was dried over Na,SQ,, filtered, and

concentrated under reduced pressure. The residue (220 mg, 83.9%) was directly used in next step
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10 bromopyrimidin-2-amine (43.5 mg, 0.25 mmol) and
tetrakis(triphenylphosphine)palladium (8.7 mg, 0.0075 mmol) in ethanol
wd Rd¥bdsad toluene (1.0 inL). The resulting mixture was hegtea;adh28:&100

for 2 It The mixture was diluted with water, filtered, and washed with

r. The solid was collected and dri
it A ROy Ay ce (45,0 mg, 0.183 mmol) in
isopropanol (1.0 inL) was added to the above solid. The mixture was
Step Depiggh 880 Sy quemight. Aer e Re 9 Aok Abe: pixiugvas diluted
1 wit 1me ethanol, and purified by RP-HPLC (pH 10) to give the desired
YUbeRSeRIMUEMS: (M+H) = 470.1. Example 66: Methyl
2-fllésr ocamBerdq irolipBajey dteprapshimitdabisie o Nipyribaidiiigrbamate  using
procdiizgnayleaiBamase: 0 15taaple BEHY{4-hrompedrdiuareheazylkarbamate
Methyl chlorofonnate (85.0 pi..., 1.1 mmol) was added to a solution of
[+4-bromo-2- fluorophenyljmethanamine (0.204 g, 1.0 mmol) and
Exampl Y1 abitrd eeas-4- (- aaispinohyisvisienrgre vt ide-grninidin e,
yl]beAfieNIO-miretipRiiee-water bath was removed. The mixture was stirred at
RT 25 for 1 h, Washed Wlth water,. and brine. The organic layer was dried

2008/064157PCT/OSZOO’7/98 51,0 wﬁhq téfurthérpurlflcatlon LCMS:
(M+H) = 263.9/261.8. Step 2. methyl,  :.

2fiuoro-4-13-(1-quinolin-6- yIcycIopropSiljlm'iﬁam[l 2-alpyrimidin-6- yl
ben?/learbamate 5This cor?gound was prepared from methyl

Step (451 GG RAIIBEAA SR A Y &hg procedures analogous to those
foNEXapI e A3y Btepsl 2handla(|DCMSE . (DL vas 468:d idExahible &7i-(4-bromo-
2- ﬂul)yo @W%&]%rﬁn(&e %mh@ Sy M"?M&@PVQBYQ!%‘}%&Q (%21%] IpYEJmﬁd B- @nmol) in

enzy INNdlmeth¥u rea
methylene chloride (5 mL) at 0 °C, followed by 4-dimethylaminopyridine (0.012 g, 0.1 mmol). After

10 min, the ice-water bath was removed and the mixture was stirred overnight at RT. The mixture was
washed with water and brine. The organic layer was dried over Na,SO,, filtered, and concentrated
under reduced pressure. The residue (253 mg, 91.9%) was directly used in next step without further
purification. LCMS: (M+H) = 276.9/274.9,

Step 2. N'-2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1, 2-a]pyrimidin-6-y{] benzyl-N,N-
dimethylurea
This compound was prepared from N'-(4-bromo-2-fluorobenzyl)-N,N-dimethylurea using

procedures analogous to those for Example 63, Steps 2 and 3. LCMS: (M+H) =481.1.

Example 68: (3R)-1-{2-Fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzyl}pyrrolidin-3-ol

Step 1. (3R)-1-(4-bromo-2-fluorobenzyl)pyrrolidin-3-ol
4-bromo-2-fluorobenzaldehyde (203.0 mg, 1.0 mmol) was mixed with (3R)-pyrrolidin-3-ol
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10 Step 1. AP-(4-bromo-2-11uorobetzzy1)-N,N-dimethylurea
N N-Dimethylcarbamoyl chloride (101 uL, 1.1 mmol) was added to a
(ﬁ ?L;t (4-bromo2-fluorophenyl)methanamine (0.204 gpl .0 mm ),
AC ylamine (148.1 tit, 1.10 mmol) in methylene chlorlde %2”3
C, followed by 4-dimethylaminopyridine (0.012 g, 0.1 mmol). After 1510
(871, temerehivid rstishiovershramdVerlandhmpimikeuresviiestitt & for 5 min, and
then QM HRIGEL attRiodIﬁetmb%kgmswa&h@dm@ waLteman dTBEiﬁﬁxt-H&Qx/as stirred at

RT f&rg%né é%@{dﬁ’%%d nésﬁﬁ Cl)ﬂ'é gltlt%£‘iacd aggl Wi (gglg ent tefjhe a &ous phase

reduced pressure.’T 253 mg, was y ‘used 1N next

was et%tftﬁﬁtwahﬁaﬁﬁerepﬁ#ﬁr@fcuaﬁe Eer\heemm)%%e oyer?4vesiod with yrne, dried
over N&@ 6l 6hordll Brd detpuinalia-6-yley alo prajAinicazefl Asafayrimidinebwid bgectly
used BRIy VS SODROHNCLVIRS DIERALOA (19870,
N'-(4-bromo-2-fluorobenz\T1)-N,N- dlmethylurea using procedures
analogous to those for Example 63, Steps 2 and 3. LCMS: (M+1-1) =
Step AGIRY- 128 -FxamplE388-q(BRYA-FtdepdloprapAhimidazo[1,2-a] pyrimidin-6-

yljb@@y(%g%ﬂgmﬁwlcyclopropyl)|m|dazopyr|m|d|n -6- yll benzyl}pyrrolidin-3-ol
1.f3R)-1-(4-bromo-2-fluorobe é%_ﬁérrolldln -3-01

JPnG22! &8?088%?5?8%?‘1%&0‘& OBl RS P tidin-3-ol using
proce@t@)“»MWWQBGW@ZOQBV@&ﬁ&?E@TdESZQ@WO%&IO)@ £87.11 mg, 1.0
mmol) in 1,2- dichlorocthane (10 mL). The mixture was stirred at RT for 5

S R e R S AN PR R R e T

yl}cmamppyt)hem’gemrc phase was separated The agueous phase was
extracted with methylene chloride. The combined nic phases were
washed with brine, ghigghS nd/concentrated to
give the crude prod 25 : [ di[P'ectIy used in next

7/2’6’5100

(310-1-{27fluoro-413-0- quinolin -6- opropypinridazoll,2-aJpyr

siep Y OO PN AN 7370k 2ot

A mixture of 4-bromo-1-(bromomethyl)-2-fluorobenzene (0.268 g, 1.0 mmol), 1H-pyrazole
(0.0681 g, 1.0 mmol) and cesium carbonate (0.489 g, 1.5 mmol) in N,N-dimethylformamide (1.0 mL)
was heated at 90 °C for 3 h. After cooling to RT, the mixture was diluted with EtOAc, and filtered.
The filtrate was washed with water and brine. The organic layer was dried over Na,SQ,, filtered, and
concentrated under reduced pressure. The residue (210 mg, 82.3%) was directly used in next step
without further purification. LCMS: (M+H) = 256.9/254.9.

Step 2. 6-(1-{6-[3-fluoro-4-(1 H-pyrazol-1-ylmethyl) phenyl]imidazo[1, 2-a] pyrimidin-3-
vi}eyelopropyl)quinoline
This compound was prepared from 1-(4-bromo-2-fluorobenzyl)-1H-pyrazole using

procedures analogous to those for Example 63, Step 2 and 3. LCMS: (M+H) =461.0.

Example 70: 3-{2-Fluore-4-[3-(1-quinolin-6-ylcyclopropylDimidaze[1,2-a] pyrimidin-6-
yl]benzyl}-1,3-0xazolidin-2-one
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This compound was prepared from
(3R)-1-(4-bromo-2-fluorobenzyl)pyrrolidin-3-01 using procedures
wialegouysste those for Example 63, Step 2 and 3. LCMS: (%cli')Uszégi%}swu
Example 69:
6-(14-13-Fluoro-4-014-pyrazol-hylmethyllphenidazo[E2-alpyrimidin-3-
ylleyelopropyllquinolipe Step l. 1-(4-bromo-2-flugfobenzy0-1H-pyrazole
A mixture of 4-bromg-Inbroyon ethyl)-2 hzere (0.268 g, 1.0
mmol), 1H-pyrazole 6819, 1*Q nunol) and m carbonate (0.489q.
1.5 mmol) in N,N- dlmethylfonnam|e (1'\b L) was heated at 90 C for 3 h.
After cooling to KT, the mixture was wilited with EtOAc, and filtered. 20

Step me(m%%eowgwws@ with,waighand,peine. The organic layer was dried
over maZS Itered nd cgécentrat d under r;géjced pressure. The

oS ST A 5 305y WS Uty (LB DRSO romo 2
ﬂuorﬁdﬁﬁﬁlémﬁa{mshﬁ@%@%ﬂ @(&e)pOznmol) and triethylamine (293 uL, 2.1 mmol).

The ﬁrﬁﬁn@%ﬂ&gﬂﬁ%@rzﬁ I@T(If&l’pwa%@'tﬂé)ﬂlmm&mgﬂmim%ﬂ%%@ﬁ{F (1.2 mL) was

added, Ij’ %ll% xtulg glsns 1“n§ ove 1gE tC[Q,?‘I %q %Snpctg glla’ce ghﬁorl washed W]tth water
romo uoro enzy pyrazo ¢ Using proceatres ahalo

and ‘tﬂ%%éhﬁé?‘ E%&rﬁﬁi@%aﬁéﬁt@ﬂ 2B epeRaGude Fucotprgysure m@ww@ desired
produtd: Bu{dr Rluoraid[8-Qrquinelin-6-yley claprapyllinidagaiferalpy aigin-Gv+H) =
275 Py ylbenzyll-E3-0zazolidin-2-one WO 2008/064157PCT/US2007/085100
Step . 3-(4-bromo-2-fluorobenzy0-1,3-oxazol din-2-one 2-chlorocthyl
eh loridocarbonate (114 pL, 1.1 mmol) was added to a mixture of |
Step 2(4-orghnoe24-fludrgpihehytimiethapaming: hyesachlgyide(Qi40 Rockd))- 1, 3-
oxazdNgnel),and triethylamine (293 ttL, 2.1 mmol). 5 The mixture was stirred at
RT for 3 h, and then 1M of potassium tert-butoxide in THF (1.2 mL) was
adiB8. CPRBHISTIRS WA St EePova e et Heorehed Mtr?’fﬂ%ﬂ*@ﬂé%@“e using
procagiotesige] ogashie thuvitfiontatempled b S, Thridd.OVEYIN ARSOK- fikesed, and
concentrated under reduced pressure to give the desired product which

was directly used in next step without further Euri,fic.ation. LCMS: (MH) =
gmiﬁN-methy] 4-7- Pqumoxalm -6-ylmethyl)imidazo[1,2-b|[1,2,4]triazin-2-

Example 974
0 N’>
F /N‘N N\
%

vllbenzamide
Step 1. 3-quinoxalin-6-ylpropanal

A mixture of 6-bromoquinoxaline (0.40 g, 1.9 mmol), 2-propen-1-ol (0.260 mL, 3.8 mmol),
tris(dibenzylideneacetone)dipalladium (26  mg, 0.029 mmol), tri-tert-butylphosphonium
tetrafluoroborate (16 mg, 0.057 mmol) and N-cyclohexyl-N-methyl-cyclohexanamine (0.49 mL, 2.3
mmol) in 1,4-dioxane (3.0 mL) was stirred at 40 °C overnight. After cooling to RT, the mixture was
filtered, washed with methylene chloride and the filtrate was concentrated. The crude material was
purified by chromatography on silica gel with EtOAc in Hexane (0-40%) to afford the desired product
(195 mg). LCMS: (M+H) = 187.3.

Step 2. 2-chloro-3-quinoxalin-6-ylpropanal
To a cooled (0 °C) solution of 3-quinoxalin-6-ylpropanal (0.195 g, 0.00105 mol) in

chloroform (3 mL) was added D-proline (24 mg, 0.00021 mol) followed by N-chlorosuccinimide (147
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Step 2. 3127fluoro-413-(1-quinolin-6-yleyclopropyljitnidazo[1,2-alpyr
midin-6-3,11benzy0-1,3- avazolidin-2-one This compound was

WS shags from 3-(4-bromo-2-f|uorobcnzyl)-1,3-oxazolidin-Z-%}ég%gmssmo
S

procedures analogous to those for Example 63, Step 2 and 3. LCMS:

(MH& - 480.0. 15 Example 71: . _ _

me, R0 PN -FRe R AT iSO RN B mbRsbihRT 2] pysrpight: The mixture was
dilutdd ,RitjtmathiyieRe ylibedzamhideolBiep vaSvgubadxeailin-Gadpropandti2@Aver Na,SO,,
filter SIS EoREBRRIQMOAIN XD AN G B ML 2 RERRE ML 269 L,

3.8 mmol), tris(dibenzylideneacctone)dipalladium (26 mg, 0.029 mmol),
tri-tert-butylphosphonium tetrafluoroborate (16 mg, 0.057 mmol) and
Step N-ejeichenyeN-fhethyieytiviveratiadbii ¢ {8/49ml-7-2(Bravimlab)imoxaline
1H%d@%@wo@z@g&&%@&@%ﬁg@&1&&&@@6qhgﬁ Iﬁfg,@rnﬁ@&bi,nr%aqlétf@{bmmo-3-
the mixture was. filtered, ed with methylene chloride iltrate .
) Sk kRl R R A T
110 “6nespiaisljet iidts ©Iom doiR Héxerrec00ca0%6} 4@kt r ebipadtpgrgiucon silica
gel WitiDBt0g).ih BMSic(M48%) To b86rd 1R1aRsed product (140 mg, 62%). LCMS: (M+H) =
22-ch|oro-3-quinoxalin-6-y|propana| To a cooled (0 "C) solution of
“3-quinoxalin-6-ylpropanal (0.195 2, 0.00105 mot) in 30 chloroform (3 mL)
was added D-proline (24 mg, 0.00021 ma) followed by

Step N:Z:ﬂlm@%pc'(@WMGZ@A}ZM@WQ@4157R@W&w%ﬂimi&b%me,
0'019 110 %%Qm:g he m'?)(itu re Wé&%ﬂrﬁ?&l%t9@0&8{31%@2?@%&90‘%?f‘%]ﬁTzA Jtriazin-7-

overnight. The mixture was diluted with methylene Chloride ‘hé solution
Vimefhydapagtrbiaeic? et 2BrirraC Bricia dher s arerstmeatae 24 (8.8 me, 0.0096 -
mmoboneentiatel) 1o Yieldithe desitet n@det (PR phae PFW) . the MBI §Mdd) 5 zinc

cyani%g&@:lﬁngt@.@?el'mmol), and N,N,N'N'-tetramethylethylenediamine (49.9 pl., 0.331 mmol) in
6-12-(4-bromo-3-fluorophenyitimidazo[1,2-N[1,2,4firiazin- -ytlmethquu;no

NN- iy Hormemde: (Fe 8o ShoiBe Y einBxgiiE ymtshahdPt1 fo g b After
coolingrrediT a6 fd-hremorBerfiunorbphighy 1epidy2 watriazifie@ tarvinengl«t@aphg on silica
gel WP2UNON RcterihLbaiaoholktd mldmasklidgd At hah& @YerRignt:). Lems:
fgeg %Qoollng to RT, it was concentrated and purified by chromatography

(M+1§ =

n S|ﬁca'gel with EtOAc in Hexane (0-40%) to afford the desired product
(140 mg, 62%). LCMS: (M+H) = 10 435.2. Step 4. 2-fluoro-4-17-(quinoxi

Siep 562yRethyONRIgRZALL-2-AMEL A HBZ -2y ! @@mmﬁbyljbenzoic acid

Amixtureofod2-(4-hromogd fugraphemyimidazol kel Y B Siviarin-o-
yllbenzonitrile (65 mg, 0.17 mmol) in 10M of hydrogen chloride aqueous solution (0.8 mlL.) and water
(20 pL) was stirred at 105 °C for 3 h. After cooling to RT, the mixture was concentrated to yield the
desired product. LCMS: (M+H) = 401.3.

Step 6. 2-fluoro-N-methyl-4-[7-(quinoxalin-6-yimethyl)imidazo[1,2-b] [ 1,2,4]triazin-2-yl] benzamide

A mixture of 2-fluoro-4-[7-(quinoxalin-6-ylmethyl)imidazo[[,2-b][1,2,4]triazin-2-yl]benzoic
acid (20 mg, 0.05 mmol), methylamine (2M in THF, 37 ul), benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (23.2 mg, 0.0524 mmol), and N,N-
diisopropylethylamine (26 uL, 0.15 mmol) in 1,4-dioxane (0.5 mL) was stirred at RT for 4 h. The
mixture was diluted with methanol and purified by RP-HPLC (pH 2) to give the desired product as a
TFA salt, LCMS: (M+H) = 414.4.

Example 72: 6-{1-]6-(4-Chloro-1H-pyrazol-1-yl)imidazo[1,2-a] pyrimidin-3-
yljcyelopropyljquinoline
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yllmethylquinoxaline (120 mg, 018 mmol),
~ tris(dibetrzylideneacetone)dipalladium (8.8 mg, 0.0096 15 mmol),
woiRimetby1-91-T-xanthene-4,5-diyObis(diphenylphosphi
0.019 mmol) zinc cyanide (20.1 mg, 0.171 nunol), and nﬁéq%jsmmqmo
N,N,N1,18V-tetramethylethylenediamine (49.9 piL, 0.331 mmol) in

N,N-dimethylfonnamidecﬂgz mL) Warrad' der microwave at 160

C. for 10 mm. After cooli RT, th $ concentrated and the
residue was purified by chjje t-silica gel with MeOff in
methylene chloride (0-5%) to a Lor)&h desired product (65 mg, 62%).
LCMS: 20 (M+H) = 382.0, Step

27ﬁu@r@14pblr((ﬂwu3@a@u%@ﬁdm atBMBimltﬂﬁﬁﬁH Srbsink, BrdckitiadiBndrdddus to those

enz [
for ERampR 22 §1Yf
T EAmIX t%reo% So Mjfj?L (q31§|7noxalln 6-ylmethyfiimiciazo[1,2-b][1,2,4]triazin-
2- yIIbenzonltrlle (65 mg, 0.17 mmol) in 10M of hydrogen chloride agueous

Exarbpie/ i ne(@1§ orit-MesiiyWR et 2B oi20yWinidas BT rggaindam-y- for 3 h. After

Cﬁ@gﬂg@%ﬁ]’ e mixture was concentrated to yield the desired product.
+H) = 401.1 Step 6.

211uorn-N-Inethyl-417-(8u noxalln 6-yimegh
[1,2,41triazip-2-yl] benz A mix s a@ 0-4- [7 (qulnoxalln -6-y
Imethyl)imidazo[L,2-b][CRAtigzin:2-4lIbe}
nunol), methylamine (2M in THE, 3 ) benzotriazol-1-
yloxytris(dimethylamino)phosphdhiunt hexafluomphosphate (23.2 mg,
0. m%mﬂdmgﬂ}%ﬁéﬁﬁm{gw&my@ﬁﬂﬂgg@ﬁtQithsé—ﬁ)f‘ﬁﬁhQDpi@ 63, Step 2
and Aﬁ @’?&‘é b) was stirred at RT for 4 h. The mixture was diluted
th me purlfled by RP-HPLC (pH 2) to give the desired product
as a TFA salt. LCMS (MTh) = 414.4. 35 Example 72:
Exarfip{d 74644106l are-Tnepyrazaliknig islidas i drad@y i tidpropyl} quinoline
ylJeyelopropyllquinoline WO 20118/064157PCT/US2007/085100 CI ,N

procedures analogous tﬁ se for E @ -NCMS: (M+H)+ =387.0. 5
Example 73: 6-4116-(2- T34ty
ylicyclopropyllguinoline N

This compound was prepared using procedures analogous to those for Example 63, Step 2

and 3. LCMS: (M+H) = 370.0.

Example 75: 3-Fluoro-N-methyl-4-[3-(1-quinolin-6-ylcyclopropyhimidazo[1,2-a]pyrimidin-6-

yljbenzamide

Step 1: methyl 3-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a] pyrimidin-6-yl] benzoate
This compound was prepared from 4-bromo-3-fluorobenzoic acid using procedures analogous

to those for Example 63, Step 2 and 3. LCMS: (M+H) = 439.0.

Step 2. 3-fluoro-4-(3-(1-(quinolin-6-yl)cyclopropyljimidazo[1,2-a] pyrimidin-6-yl)benzoic acid
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This compound was prepared using procedures analogous to those for
Example 63, Step 2 and 3. LCMS: (M+H) = 384.0. Example 74:

“@%8;0(24(11;,73 -Thiazol-4-yHimidazo[1,2-alpyrimidin-3- ylkyclogpﬁﬁg%iﬂ&!g}od

ecz--N SN NN This compound was prepared using procedures

analogous to those for Example 63, Step 2 and 3. LCMS: (M+H) = 370.0.

Exhfrip R0 iGN dtRiA4%-0: a*e}n?émr?@ly}’é&?@mwawﬁﬁ%ﬁaa%ah’mmdm—
6-y1] Redpyeimiidineg; glbanzdnmide nStepTHRBHOMH-H.O0 (3:1:1) was added 2M of lithium

hydroatt & Qster dr 63-AENRIN-6 HGHAD) WH@XQMG %ﬁ’ [é'u?reé%y i m oY oeR71 5 1

oate 20This compound was prepared from 4-brorno-3-fluorohenzoic acid

at Rl Frstencrhdiahaia S T s oy R Mpte 631 siers! gnofiyt which was
direcHOMS: nél‘xjefkctsH)) wif 30t GuSie p@ﬁcaﬂon
31luoro-4-(341-(quinolin.-6-yOcyclopropylpmidazo[1,2-alpyrimidin-6-yOber

Step ?Z %%%‘gloqN—\{}i/ect)hj%pg !-0 ? 23[1?1Z n%-—l;//lgysc? OI%Z)/ %75111 ago[ 1 Z—L%y?n?zzalzuntlg yl]%fenzamide

3- fﬁuﬂmrwas(ﬂqgm lin-6-ylsydiopropibiic Sfalovaiyirmiviengsioenzo acid
obtaitde £5809m8 2Ovdsaehdm ia rkafih HEYMQ%HQQ K%ai}li"Wﬁ’i% a6idesh2MsQlided

ithium h xide in. water. (0 nth) at 0. C The Sp tion
et V6 i A . And b AR L SRR W i
heXﬁ@é‘ﬂ@@Wﬁfé{% tb! @Jr*}lﬁe@@idl@wé fd Nesifasppraatséianien Wad Beflisbey mmol).
The $S@tbinvaexistepwithaubiwthamperiieatiaroStempurified by RP-HPLC (pH 10) to

st Bh OIS 4 CRfL ARGy S=¥lsyslopropypimidazo(1. 2-alpyrimidin
- -y enzami

3-Fluoro-4- (341 (quinoIin4-ypeveIopropyII|mldaxo[l,2-a|pyr|m|d|n-6-yeben
Exardpi€2€id3S)-1-{3-Fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a] pyrimidin-6-

yl}benzoyl}pyrrelidin-3-ol

0 —
/
Hon.¢" N N
GLQ\@%C;\
F \N/‘QN

This compound was prepared from 3-fluoro-4-(3-(1-(quinolin-6-yl)cyclopropyl)imidazo[1,2-
a|pyrimidin-6-y)benzoic acid using procedures analogous to those for Example 75. LCMS: (M+H) =
494.1.

Example 77: 2,5-Difluoro-N-methyl-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo|1,2-ajpyrimidin-

Fipod

This compound was prepared from 2,5-difluoro-4-(3-(1-(quinolin-6-

6-yl]benzamide

yheyelopropylimidazo[1,2-a]pyrimidin-6-ybenzoic acid which was prepared from 4-chloro-2,5-
difluorobenzoic acid using procedures analogous to those for Example 75. LCMS: (M+H) = 456.0.

Example 78: 1,5-Difluore-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-

yl}benzamide
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obtained from Step 2 was dissolved in N,N-dimethylfonnamide (1 nth). To
this solution was added 10 methyltunine (2M hi THF, 0.2 inL),
' - -yloxytris(dimethylamino)phosphonium hexafl m%

“?flgb%%ﬁé%%%s mmol) and N,N-diisopropylethylamine (0.12 rLr%?O %&&%@E‘?oo

mmol). The solution was stirred overnight at RT, diluted with MeOH, and

purified by RP-HPLC (p 1O)Fto afford the desire pound. LCMS

(M+H): miz = 438.0.m

(3S)-1-{3-1Fluoro-4-13-(1-

'n-/ Icyglop )irﬁidazolEZ-aIpyrimidin-
6- yllbenzoyllpyrrolidin-3-61 THS mpound was prepared from
3-fluoro-4-(3-(1-(quinolin-6-yf)cyc Tapfopyfimidazo[1 ,2-
alpyrimidin-6-yfibenzoic acid using procedures analggous to those for . .
Efgiﬁh%e 7%813{’8&% (M-‘?'L_ai%!) = 2’8"2%94{??. Exaﬁrﬂlﬁﬁe s ARG inotioc-
yDeyglepneppilispisiaaehhtrlpran s Soxlieiiei6 -SALy et opsARTHIE 2ot o gertpiritkiee for
Exaritpde Vi betzsmider) F442.00 N
25Thiscompoundwaspreparedfrom2,5-difluoro-4-(3-(1-(quinoli n-6-
yOcyclo ropyl)imidazong,2-a]pyrimiclin-ﬁ-yl)benzoic acid which was
Exampleyr el fréfif e emibro- S Buefitrddrs ety Bl nda eeiog spsbimigdasslt 2-
a]pyeimddbgowd bonthosdefor Example 75. LCMS: (M+H) = 456.0. Example 78:
2,5-Difluoro-4-13-(1-quingljn-6gyleyelopropyl)imidazall,2-alpyrimidin-6- 30
yijbenzamide WO qushf 4187PCT/US2Q07/

This compound was prepared from 2,5-difluoro-4-(3-(1-(quinolin-6-
yDeyclopropyl)imidazo[1,2-a]pyrimidin-6-yl)benzoic acid using procedures analogous to those for
Example 75. LCMS: (M+H) = 482.0.

Example 80: 2,5-Difluoro-N-(trans-4-hydroxycyclohexyl)-4-[3-(1-quinolin-6-
yleyclopropyl)imidazo [1,2-alpyrimidin-6-yl]benzamide

HOO Q F _/
ln.N
Z~ N N\
F \N/gN

This compound was prepared from 2,5-difluoro-4-(3-(1-(quinolin-6-
yleyclopropyl)imidazo[1,2-a]pyrimidin-6-yl)benzoic acid using procedures analogous to those for
Example 75. LCMS: (M-+H) = 540.2.

Example 81: 1-{2-Fluore-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a] pyrimidin-6-
yl]phenyl}pyrrolidin-2-one
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Thiscompoundwaspreparedfrom2,5-difluoro-4-(3-(l -(quinolin-6-
yl)cyclopropyi)imidazo[1,2-a]pyrimidin-6-yObenzoic acid using procedures

gd Ys<to those for Example 75. LCMS: (M+Il) =442.0. ﬁ{ 4
V‘?&I;]C}(})glopropyl 2,5-difluorn-443-(1-quinolin-6 eryeIopropykSJledaz @ 3%100

alp rimidin-6-yllbenzamide

ompouri8itdpre prediforigAdmemeo-ANgrhenslindezol1,2-alpyrimidin-3-
cwbpyma@mwl)m[danqmmﬂml thn-6-yiohenzoiclacidsusitg procedidiese (5.7
mg, @6@’709%?) tqﬂ@%ﬁf@r 'e‘m@ﬂpﬂ@y léhéxng&mm Tﬂﬁ& 0@ Ed@mlﬁlﬁ) 8Qopper(r)

2,5-Dicluoro-N- (trans- -hydroxycyclohexyl)-4-13- -qum0| -6-

todid £8P Sy By ﬁldzl%ﬂﬁyﬂ?maﬁﬁ@%éh%%mﬂe PONigl. The mixture was
irradifteissompoumicwaspréfaredirohi 5fifkeotogl 31 guinalin-6=s purified by RP-

HPLAREGLORIORYANGIARZ A shodcRiRysimidin-Ory[Renzaic agid using procedures
analogous to those for Example 75. LCMS: (M+H) = 540.2. 20 Example
81: 1-12-Fluoro-443-(1-quinolin-6-yleyelopropyl)imidazoll,2-alpyrimidin-6-

Exangiijstién\A3 yHlatitirt-23 dirguivglin Zo08Y00nay Paiiy 18620 e sidio-6-

yllphteasalutinaaffaifl-2[6atd-bromo-3-fluorophenyEimidazo[1,2-a]pyrimidin-3-
yrjeyelopropyllquinciline (20 mg, 0.04 mmol) in 1,4-dioxane (1 nit) was

added 2- pyrrolldlnonf/
/
]QY N
)\

This compound was prepared from 6-{1-[6-(4-bromo-3-fluorophenyl)imidazo[1,2-
a|pyrimidin-3-yl]cyclopropyl}quinoline using procedures analogous to those for Example 81. LCMS:
(M+H) =461.0.

Example 83: Ethyl 4-{4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a] pyrimidin-6-y1]-1H-
pyrazol-1-yl}piperidine-1-carboxylate

o:\/\\

*@

Step 1. 6-{1-[6-(1-piperidin-4-yi-1H-pyrazol-4-yl)imidazof1,2-a]pyrimidin-3-
vljeyclopropy}quinoline

tert-Butyl 4-{4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-y1]- 1 H-pyrazol-1-
yl}piperidine-1-carboxylate, which was prepared using a procedure that was analogous to that
described for the synthesis of Example 88 Steps 1-4, was treated with TFA in methylene chioride to
afford the desired product. LCMS: (M+H) = 436.1.

Step 2. ethyl 4-{4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a] pyrimidin-6-yij-1 H-pyrazol-1-
yl}piperidine-1-carboxylate
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mg, 0.067 mmol), (1S,2S)-N,N-dimethylcyclohexane-1,2-diamine (1 mg,
0.009 mmol), copper(1) iodide (0.8 fig, 0.004 mmol), and potassium
3 mg, 0.095 mmol). The mixture was 5 irradiat
“Frgggow%tve&llw C for 1 h. After cooling to RT, the solution was pgg%led/%;smo
RPHPLC (pH = 10) to afford the desired compound LCMS: (M+H)I- =
464" 11-Bs rﬁl@Fé’l@? @l{g-lljmxa?@ ﬁ—ilénmdazo[l a]pyrimidin-3-
yllcydipgirphii-trybdivie| Glonap YOIl amod 1 y2kafligyaivaddin 6 Nylfiplethylformamide (0.5 mL)

and &JBY&BLJ&@’%@E&UQA I?’d?é‘ GddON ¢ eth>-fl1_ Qﬁ&@ﬂﬂ&‘r@“ﬁ Was iSRG o v y-

- 11-[6-(4-bromo-3-fluorophenypimidazo

dmoﬁ‘]?ﬁ?ﬂﬁ’r’i‘ﬂ&ﬁw(-”s A‘Ey@l%ﬁ&ﬁ%’du?ﬂ%ﬁﬂ&“ﬂ&?@“ 6%&@86?&?&%"’&%&8& ifhoye 2 b
The forcExamiple@yad GONIBd (-HEHHPIAG 1pBl 2)SExéimnpldB88:sEthylroduct as a TFA salt.
Lovbei3)-asiRelin-6-yleyelopropyl)imi(.lazoll,2-alpyrimidin-6-yll-1tl-
pyrazol-l-yllpiperidine-1-carboxylate oo Step I.
6-1116-(1-piperidin-4-yl-IH-pyrazol-4-ylpinidazo[1,2-alpyrimidin-3-
Exagidy 8t ptdsyifdliirgtiriel 2OtertiBelipt tvic cliguoipyfimistveo [1,2-a ] py rimidin-6-
yi]pigyniopyenylimigarslidalRyi ciding-y1]-11-1-pyrazol-1-
yllpiperidine-l-carboxylate, which was prepared using a procedure that
was analogous tQ th deq\q:rlbed for the synthesis of Example 88 Steps
1-4, was treated wﬁ’t A in methylene chloe to afo—d he desired

product. LCMS: (M+H) = ) @n -qu
olin-6- ykyclopropy0|m|dazo[]F H-pyrazol-1-
eridine-l-carboxylate WO 2008/06415/P 20071085100 6- {146-0

-piperidin4-y1-1H-pyrazol-4-3/0imidazo Nél\d]byrlmldln 3-
Step 1: tert-butyl [4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)- 1 H-pyrazol-1-yl] acetate

- To a solution of 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)- 1H-pyrazole (1.5 g, 7.7
mmol) in N,N-dimethylformamide (25 mL) was added tert-butyl 2-bromoacetate (1.2 mL, 8.5 mmol)
and cesium carbonate (3.8 g, 0.012 mol). The suspension was stirred overnight at RT and partitioned
with EtOAc and water. The organic phase was washed with brine, dried with MgSQ,, filtered, and
concentrated to afford the desired compound which was directly used in next step. LCMS: (M+H) =
309.4.

Step 2: tert-butyl [4-(4-bromo-2-fluorophenyi)-1 H-pyrazol-1-yl]acetate

To a solution of 4-bromo-2-fluoro-1-iodobenzene (380 mg, 1.3 mmol) in THF (10 mL) was
added tert-butyl [4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol-1-yljacetate (390 mg,
1.3 mmol), 2M sodium carbonate in water (2.5 mL) and tetrakis(triphenylphosphine)palladium (40
mg, 0.04 mmol). The solution was degassed with N, and heated at 80 °C overnight. The mixture was
cooled to RT, poured into water, extracted with EtOAc, washed with brine, dried over MgSQ,,
filtered, and concentrated. The residue was purified by flash chromatograph on a silica gel column

with EtOAc in Hexanes (30%) to afford the desired compound. LCMS: (M+57) = 299.0.

Step 3: tert-butyl 4-[4-(2-aminopyrimidin-5-yl)-2-fluorophenyl] -1 H-pyrazol-1-ylacetate

To a solution of tert-butyl [4-(4-bromo-2-fluorophenyl)-1H-pyrazol-1-yljacetate (400 mg,
0.001 mol) in 14-dioxane (3 mL) was added 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDpyrimidin-2-amine (270 mg, 1.2 mmol), potassium phosphate (640 mg, 3.0 mmol) and
tetrakis(triphenylphosphine)palladium (70 mg, 0.06 mmol). The solution was degassed with Ny, and
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ylicyclopropyll guillotine (4 mg, (1.0092 mmol) was dissolved in
N,N-dimethylformamide (0.5 mL) and cooled to O C followed by the
ition of ethyl chloroformate (1.0 itL, 0.01 mmol) and NAT-
“gﬁs%lé&g{;)})é)ﬁgmine (4.0 itL, 0.023 mmol). The solution was allg\(/:vTe/g %}07/085100
radually warm to RT over 2 h. 5 The reaction mixture was purified by
heategpt 118)°€ (B 3) (G affiitotheuespid BrBdubtysdaint K totteanrd with EtOAc,
wash@wt) brib8iRe Exsaniales 84 . filtered, and concentrated. The residue was purified by flash
chrorals 'z{z%TFAH Qrardd gé(%b%%ltﬂ@ﬂy}l&y fol %&99@@%56‘%%%[&0%%9%@%@IUGI@fpound
llp e%}4H- yrazol-hyl)-I'sr,N-dimethylacetamide 0 10 Step I: tert-butyl
LC %f ; ,§-7[ methyl-1,3,2-dioxaborolan-2-y0-111-pyrazol-1-yllacetate
To a solution of 444,4,5 5-tetramethy1-1,3,2-diox ab
Step QRN BERYERZOE AL 2,3 1i -4 IRRD AN D PV MATILS, (25, oyt
; » mL) E/asbz?éggrtert-buzyl(z- rérﬁoacﬁg%e%g}) r)r’iLl 8.5§;nmggfand cesfg?r%?eny
HPR86hale (9%, 0.012 mol). The suspension was stirred overnight at RT
and partitionEthrtBulyith -0 Ao anpyviatdin- 3-5b-driamioiphese Nvawanashedcetate
(100 Wﬂéhwimmgﬁ%ﬁmlﬂ)m %Jﬁ“@?@yé@ﬁ(ﬁ@%@&ﬂ@é@&h&Q@f@Q}hQ73 mmol) in
ethar%ﬁ??n%%&ég gg %%g %\{:IJ %ﬁh’&\l éaéeldnllrg 1%.t hLeJSsgﬁlltllg11nvevzi(st g(t)gpenlﬁa%(!)\gsancm/lllg |;Qsi-(iue was
purified by Gremrsogufiiynephekrr0 st Heptr a0 ¢ -1 4détake OO ateoifftiththyf desired
compbmmvA-fluorayl-igdobenzene (380 mg, 1.3 mmol) in THE (10 mL) was
added tert-butyl [4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-y1)-11-0
pyrazol-1-34Jacetate (390 mg, 1.3 mmol), 2M sodium carbonate in water
Step (25 il anfrestréaibs (trigHeyishdsisienirdiaad (Ao meradom rmirbey -1 H-
pyrabhe-gpiutionxasidegassed with N2, and heated at 80 C overnight. The
mixture was aoledc:to, RT, paurgd,igta water, extr d.with EtOAC .\ . )
)ﬂy 5’}) 0 18_ Qf _tgt bu%g '\f\g E%ro ; (? qan%gf% ig c%%gg{)gg?mﬁﬁeézo[lﬁ

washed with brine, dried over MgSO4, 25 filtered, and concen
alpy i YRR B HER7 Akt Qs BiR A8 ghsp A Ghrangiicis Geltdidhmwitrps added
TFA EIG0Ale indHibxaneso30% )storadferd Thierdesireikt cotajeunereLleihdSed( Mt ieduced

pressal%.g'Qh§tx%91C§fe was _dissolved in N,N-dimethylformamide (0.5 mL). treated with 2M
. tert-buty144442-aminopyrimidin-S-A-211uoro henyl‘l-lH-Pyrazpl-l-yIacet_

dlmegyt\éa?xén& séﬂutigﬁ%f t@ﬁ%@jtﬁ“m’ benzotriazol-I-yloxytris(dimethiylamino)phosphoniom
hexafipdobirorpio@ (At oroghEryiiedib qyiri 26idisyhapetete] (406 11§ 1800 0 108ol). The
solutfBId0 s APiO B8NS (3 HMni WRSHRATSEP-HPLC (pH 10) to afford the desired compound.
LCM%—_ %}Ilﬂf_@@é?&r methy1-1,3,2-dioxaborolan-2- yOpyrimidin-2-amine (270

mg, 1.2’mmol), potassium phosphate (640 mg, 3.0 mmol) and

tetrakis(triphenylphosphine)palladium (70 mg, 0.06 mmol). The solution
Exati{ASs8eGasserlovitR-N21 afinolin-6-ylcyclopropyl)imidazo([1,2-a] pyrimidin-6-

yl]phenyl}-N-methylpyridine-2-carboxamide

Step 1: 5-(4-bromo-3-fluorophenyl)pyrimidin-2-amine

To a solution of 5-bromopyrimidin-2-amine (2.1 g, 0.012 mol) in 1,4-dioxane (30 mL) was
added (4-bromo-3-fluorophenyl)boronic acid (2.0 g, 0.0091 mol), potassium phosphate (6.4 g, 0.030
mol) and tetrakis(triphenylphosphine)palladium (700 mg, 0.6 mmol), water (5 mL). The solution was

degassed with No, and heated at 120 °C for 4 h. The mixture was cooled to RT, poured into water, and
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WO 2008/064157PCT/US2007/0851110 heated at 120 C for 3 h. The

solution was cooled to RT, poured into water, extracted with EtOAc
W;‘ig% V\i;p brine, dried over MgSO4, filtered, and concent 52007 085100

residue was purified by flash chromatograph on a silica gel co umn wit

EtOtic hi Hexanes (50%) to afford the desired compound. LCMS: (M+1-1)
extractestyyyith @(éfé(ép;l“ he sepbiigA rganic layers were washed with brine, dried with MgSQO,,

filter¢d; 2ndlvaicriBQI0uinslitebmyicpolpiopy L) iundagafliz-ad piida gel with EtOAc in
CH,(Y dg@ -GBSV RN AZeL: Zx%%e%s Vi IXtyge f tert-butyl

(2-aminopyrimidin-5-y1)- fluoropheny] 1H-pyrazol-1-ylacetate (100
mg. 0.27 mmol) and chloro(1-quinolin-6-ylcyclopropyl)acetaldehyde (67.2
Step ing; {0- 267 3ronad) i1 @ihanph{daol), Nalesirieth-at 100 Cpayernight iae

souaatm WaseoNcaOHAed ARG IHFIHRNASBHETES)Y 1.9 mmop) an
hrom tto rap gon S el%vlt%%E)%?Ac in CH2C12 (O %%%968 go%r dchlom(]

um(égxs?rg & %rﬁgg}ﬁa&efﬁ@%ﬁ%g é@liﬁ)& 15%%_1110 D in §ilé%1qé( mL was stirred at 100 °C

ovenZg@.- Thg 1@@1@1&@.@@@1@@’0 ated and the residue was purified by chromatography on silica
gel Wi deysleprenylingiciag abi2ralpyeinigiRsylph eyl bk b= 453 9.
pyrazo/-/-y0-N,N-ditnethylacetantide To a solution of tert-butyl (4-2-
fluoro-4- [It | -quinolcyc lopropy 1 iimidazo [1,2-
Step afpyrinidiieoytghiényirlpybarokryeradstste 70 Hidpoi@dmmol) iphenyl}-N-
meth§IAGAL 12} Wagadded TFA (1 mL) and the solution was stirred at RT
for.2 h. The volatiles were remoy der re ced ure. T sidue
Wafdlssolvea EI[NUN dlrfeth)g/?fp]orﬁéjd ?_fp 1 Wﬁﬂ@e‘i 'fﬁ%mmdm >
vl cyah}ﬁ@dm} ammél]ﬁ@@_ppgé@ @genﬁpj_) ubéﬁ-ﬁlﬁﬁwl mL) was added N-methyl-5-(4,4,5,5-

tetrampdl@y i fcitnetbyiaming)pyaspboniumbhexaiuorophosphate (24.088,  mmol),
iSO I amin ["0.11 mmo
tetralgsﬁlgzlhrﬂmﬁn)’sﬁﬂgega’l\laﬁiluﬁ Par 8%‘%' fglgd pOPawBIE Cl,gllfn E}TB (38 mg, 0.13

lon was stirred at RT or 3 ur|

mol)s Jherrafriue ks ébl"ﬁﬁoﬁrﬁ’de‘\‘}@mg\fm%‘l 1%5%% s Rtéﬂ‘ﬁ p‘{é‘S gyrified by
RP-EB1Q (PHIDY 0r 4 €[S TheytisiadineGmplayal ops QA )san daziiE 2valdpyH sdine6-

ylJpheny1)-N-methylpyridine-2-earboxamide Step I:

S-Eﬁ bromao-37fluorophenyOpyrimidin-2-amine To a solution of
Exampts 8fhopyritvane: Q‘%rﬂn‘ﬁ"(‘?’)é NP B YRR M 94413 @Y Svas
ylIpi30ydidN et dnbtigripyBiiveroptierytitidronic acid (2.0 g, 0.0091 mol),

potassium phosphatey6.4 g, 0.030 mol) and

tetrakis(triphenylpho h|n palladium (700 mg, 0.6 mmol) water (5 mL).

The solution was N

Z

This compound was prepared as a TFA salt starting from 6-{1-[6-(4-bromo-3-
fluorophenyl)imidazo[1,2-a]pyrimidin-3-yljcyclopropyl} quinoline using procedures analogous to
those for Example 85. LCMS: (M+H) = 529.0.

Example 87: 6-(1-{6-[3-Fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl]imidazo[1,2-a] pyrimidin-3-
vl}cycloprepyl)quinoline
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degassed with N,, and heated at 120 C for 4 h. The mixture was cooled to
RT, poured into water, and WO 2008/064157PCIl/US2007/085100
h EtOAc. The combined organic layers were w (?,g
V@ine §rle\§”7\t/wth MgSO4, filtered, and concentrated. The rez%§ e%vé\//\/g&]wgsmo
purified by chromatography on silica gel with EtOAc in CH,C12 (0-30%) to
afford the desired co%wound LCMS: (M-1-11) = 267.9. 5 Step 2:
6-1.146-(4-bromo-3- thon phenyOunidazq[1,2-alpyrithichn-3-yli
cyclopropylkuinoline /
5-(4-bromo-1-fluorophen 0
chloro(1- quinolin-6-yleyelopropyl) ce ldehyde (0.463 g, 1.88 molt in
ethanol (20 mL) was stirred at 100 Vernlght The solution was
copgentiatashand e residueavas purified bgglghg%mw%@ah%% %I'gab%%o 3
with MeOET in CH202 (0-6%) to afford the desired compound
ﬂumt)ﬂl_gﬂ)l mﬁ%@é iﬁ]%}ﬁldln -3- yl]cyclopropyl}qumohnc using pr()cedurcs analogous to
thosc3%x{2xHunpte 84- L8N1E: gMitid)lin-B-yityclopropylfimidazofi,2-cdpyrimidin-6-yll
phenyll -AT- methylpyridine-2-earboxamide Toasolutionof6-

0] 3fuoro henypimidazo [1 rimidin-3- yl]cyclopropy 11
i (oA ST AT R At e i o i
yl}cmﬂfmmmgl(ﬂ He5 5- tetramethy1-1,3,2- dioxaborolan-2-y

Opyridine-2-carbo xami de (17 mg, 0.065 mtnol),/—~=
tetrakis(triphenylphosphine)palladium (2} )03 mimol), and potassium

phosphate (28 mg, 0.13 mol)=Fhe mixtur¢ wg atéd at 120 C overnight.
After cooling to RT, tkie %N iftgd by RP-HPLC (pll 2) to afford
the desired compoundas a TFA s SMS: (IVI+H) = 515.0. 20 Example
86: 5-12-Fluoro-4-P-(11-quinolin-6- yféyelopropyl)lmldazo [1,2-a]

Step pyeimighid-gurliphemydtib-dimethylpyridin e-2-earboxamide 0 This
Comﬂ?%ggﬁé%k@fﬁﬁ%d @S IEA 1SRt %BEbngvggomsé)'ived in methylene chloride

By AL 5 ST H e B iy 12 o)

and proveduttsdralogbuS a5 thé serfd). Bxample B5nix@M Bus(MrEfor 16 h while
graddl9- Qﬁaﬁﬁﬁﬁmweaﬁgreﬁr@ﬁ{%g’m%u@m fehcion ety ik iratebf yakdPhemdl with

metllg%%j%a}%l?% %ﬁ%ﬁ%elo prCLrénV\(/)ellrlenseep\all\!a%d The organic layer was washed

with water (2 x 2 mL) and the combined aqueous phases were extracted with methylene chloride (2 x

3 mL). The combined organic phases were washed with brine (2 x 2 mL), dried over Na,SOy, filtered,

and concentrated. The crude product was used directly in the next step.

Step 2. I-(tetrahydrofuran-3-yl)-4-(4,4,5, 5-tetramethyl-1,3, 2-dioxaborolan-2-yl)-1 H-pyrazole

Tetrahydrofuran-3-yl methanesulfonate was dissolved in N,N-dimethylformamide (0.5 mL)
and added to a pre-stirred solution of 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole
(100 mg, 0.52 mmol) and sodium hydride (25 mg, 1.1 mmol) in N,N-dimethylformamide (I mL). The
mixture was heated to 60 °C for 2 d, cooled to RT, and purified by RP-HPLC to afford the desired
product. LCMS: (M+H) = 265.1.

Step 3. 5-[I-(tetrahydrofuran-3-yl)-1H-pyrazol-4-yl]pyrimidin-2-amine
To a solution of [-(Tetrahydrofuran-3-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-pyrazole (110 mg, 0.42 mmol) in 1,4-dioxane (3 mL) was added EtOH (1 mL) and water (0.4

mL). The following reagents were added successively: 5-bromopyrimidin-2-amine (75 mg, 0.43
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This compound was prepared as a TFA salt starting from 6- O-
6-(4-brotno-3-
)imidazo[1,2-a]pyrimidin-3- yIIcycIopropyI)qumollﬂgﬂJgé
“gsrjgég%%r%e?y analogous to those for Example 85. LCMS: (M-H) - 46%&7/085100

Example 88:
mmog, Opf@%%é%f%?%&rdflﬁ‘éﬂnézyéﬁ g bazeda Whlbiseiees mhpphinmeicesene]
dichleiieNelopropyhguinolia Stéjpibntetralydrhfufansgzy 0.0Aethuripstiikinvates! was
purg g,e:]tp %661121‘!’ %‘PM%H@MQ&%M&M%&@%A Qmal%\{%lgﬁé%gﬁl%ed thl ough a

methylene chloride (anhydrqus, 2 mL) and cooled to 0 C followed b
pad %Gﬁf{sﬁ 8?%?@{%&%%%%@%%%%% Pethishesuiftng! Wa& 1%
MeO@8 iyl dnd chioriviol)e Ted dackorednixtdre. Wadistithédor 28.8. while

gradually warming to ambient temperature. The reaction was quenched

with water, dilute meth chlorl 0 mL)
Step | ayefs were se[%d \{%g gfé‘\’ ifc'la ]g sk z\/ f%{% (5% in-3-

yi}eyaby emd) decdoebined aqueous phases were extracted W|th methylene

chlpgide;{R Qé]ﬁ‘ﬁa))uﬂ‘%@”@%ﬁ&&i%@a@icmﬂa%% WeHe wasbadwithibring s-1-
(tetra(hPrd Cf)zfu )3 d{Jsed%\a/rerreD![%/Z%{ e frzléexrt%sd%eang tgo%ce 5?‘(;[8dqu-[1po in- ()u ﬂcyclopropyl)
acetalﬂe@éi?&ﬁﬂ&r@ﬂﬂﬁ&?d@%l)@éw15 Q%@Pmﬁb%wmﬂ@ SvaibseiRfrBraapls, 1) Sgep 8.
LCMS:-pyregptes2§)1Tetrahydrofitran-3-y1 methanesulfonate was dissolved in

N,N-climethylformamide (0.5 mL) and added to a pre-stirred solution of

4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-y1)-1H-pyrazole (100 mg,

Exam o8- %Héb&w@%v@ﬁdf&www Emldm -a]pyrimidin-3-
vl eyNidhdimBihsdtainaamide (1 mL). The mixture was heated to 60 C for 2 d,
cooled to RT, and purified by RP-I-IPLC to afford the desjred product.

LCMS: (M+H)= 265.1. 25 Step 3. A

5-11-ttetrahydrofitratt-3-y0- 111- zoI-4-yUp imydigtZlamine To a

solution of

1- (Tetrahycwoﬁr@éf A4, 5 5 tet Qm/éﬂg -1,3,2-dioxaborolan-2-y1)-
4

1H-pyrazole (11 2 nunol) in 1,4-Moxane (3 mL) was added EtOH

(1 lﬂm Q'(Qd Wat 0 B ngd-I;-ihe t gWI (3 gaenltg o 11[%\%9\%% analogous to that
SUCCESSIV bI‘O O yrimidin- -amlne (f

desczwmahqwﬂn@wefé%w}e@é 1@@%&),%{%@ uisitcdrpiodete YOG iy =
512.4..3 mmol), and [1,1'-bis(diphenylphosphino)ferrocene]
dichloropalladium(Il),complex with dichloromethane (1:1) (20 mg, 0.02
nunol), The vessel was purged several times with N2 and heated to 100

- Exampley f- s (eethsfr Hsaureetids Rirmidratroagv dpdingr calite,

yljeyetmpeeniiajeopkund purified by chromatography on silica gel (40 g column,
0-15% 5 MeOHimethylene chloride) to afford t esired product. LCMS:
(M+IT) = 232.0. /
\ N
N
N |
\N \N
Step 1. 6-{1-{6-(1H-pyrazol-4-yl)imidazo[1,2-af pyrimidin-3-ylJcyclopropyl}quinoline
This compound was prepared using a procedure analogous to that described for the synthesis
of Example 88, Steps 3-4 starting from 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1-trityl- 1H-
pyrazole. The trityl group of 6-{1-[6-(1-trityl-1H-pyrazol-4-yl)imidazo{1,2-alpyrimidin-3-
yllcyclopropyl}quinoline was removed upon treatment with ~1% TFA in acetonitrile and was purified
by RP-HPLC. LC/MS 353.1 (M+1H)

91



10

15

20

25

Step4.6-0-1.6-17-(tetrahydrolitran-3-y1)-1H-pyrazol-4-y1ji
idazo[1,2-a]pyrimidin-3- yticyclopropyeuptinoline The title compound was
a TFA salt from the condensation of 5-[1- 10 PCT/US2007/085100
(tetrahydrofuran-3-y0-1H-pyrazol-4-ylipyrimidin-2-amine and chloro(l
-quinolin-6-ylcyclopropyl) acetaldehyde using a procedure analogous to
that described for the synthesis of Example 7, Step 8. LCMS: (M+H) =
Step 4281 -[6- Exeehpl@ BDyrazol-4-yl)imidazo[1,2-a]pyrimidin-3-yljcyclopropyl}quinoline

6- (’1’016 11; (1 B%wam"dm -3- yl% :!-}1-361@ Fﬁ;ﬁ%ﬂﬂ'?ﬂ}ﬂﬁé@ﬁ?ﬂ pyrimidin-3-

imidin 3 15 yil eyelopropyl)quinoline
e ARG S5 (L PR dbye B AARGbUC o B sdded
potagdascribbehfor the mynfHESi ool xafmplehgBioSitkepS 14 i) éffordoiheddiesivading at

RT FAdUCthk Gdvbaod Mitkkik S 423t BidMPLerBOC 1o afford the desired product. LCMS:
(1 Methyl-1H-pyrazol-4-ypimidazoll,2-alpyrimidin-3-

(M yPIcyc%opropylquumollne NI NN Step I.
641[6-(1H-pyrazol-4-yl)intidazo[1,2-alpyrintidin-3- yIIeycIopropyI}qumotlne
Exaﬁia!&mmmmdea@wmmdammm precRHuse IalagE 1o atmidin-6-y1]-

H- desc i% g}for etrrigm rﬂthe IS of I%xample 88, Steps 3-4 starting from

12/(3 0, feb amethy §"élla|oxaborolan 2-y1)-1- trltyl 1Hpyrazole. The
trityl group of 6- { | [6(
3-trity1-11-1-pyrazol-4-yl)imidaz[1,2-allpyripidi clopropyl
guillotine was rem d@ua’af‘ ent with =% In acetonitrile and
was purified by RP-HPL C/IM 7
2008/064157PCT/US2007/085100 St
thy1411-pyrazol-4-jdfitnidazo[1,2- alpyrl\l‘nlcun 3-ylicyclopropyllquinoline
Todsolationof6l 127 [Basitdoyinyiiipepopting tay o §d Rddpywirtidhat escribed for the

synthdiRYS @RI BUBALNRE(6 118, R0 umm)vm\&im ﬁimelmydﬁg)rmeaﬁigﬁ chloride

200 ut) was ad ed % carbona e % Kﬁ
o TSR (0, D AR R G RHLP Gt Aot P TSt B
mlxture was purlfled by RP-HPLC to afford the desired product. LCMS:
Exa&Ml‘é foh). =43{6130(-1-Quinolin-6-ylcyclopropyl)imidazo [1,2-a]pyrimidin-6-yl}-1H-pyrazol-1-

vljcyclohexanol
/
N N
N| B ,
HO’O/ \;\(\N N
\N )QN

Stepl. 4-{4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a] pyrimidin-6-yl]-1 H-pyrazol-1-

yl}eyclohexanone

The crude reaction mixture containing 6-(1-{2-[1-(1,4-dioxaspiro[4.5]dec-8-y1)-1H-pyrazol-
4-yl]imidazo[1,2—b][1,2,4]triazin—7-y1}éyclopropyl)quinoline (~30 mg, 0.07 mmol), prepared using a
procedure analogous to that described for the synthesis of Example 88 starting from 1,4-
dioxaspiro[4.5]decan-8-o0l, was concentrated and treated directly with AcOH (1 mL), water (100 uL)
and heated to 100 °C for 1 h to afford the desired product, which was purified by RP-HPLC. LCMS:
(M-+H) =449.2,

Step 2. 4-{4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a] pyrimidin-6-yl]-1 H-pyrazol-1-

yl}eyelohexanol
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Example 91:
N,N-Dimetby1-4-14-13-(1-quinolin-6-yleyelopropyl)imidazo[1,2-a]

“Qy%m%l £-y11- 1011-1- -pyrazol-1-yl}piperidine-1-earboxa 9? S o-mk%wo
oompoun Was prepared using a procedure that was analogous o that
described for the synthesis of Example 83 using methylene chloride as a
ottt SR URIEPRdtHs e B 12&%@&@%@% eYraHry gt in

yl}eySidp@dmalffarchihe. thesited proddtisased Tlvesalt(ILGM Sad Mbl) B 260220 °C

follogvédl%ggaﬂmg ﬁlggn éf g’o‘h’%{% {6111 med@ %J%Lp WWIQ%'S aﬁ% ?‘ei:’l%n?lmxture was
yrimidin- 6&111 113-pyrazol- %ﬁ? ohexanol HO N\

allowidlz) f?&k}ﬁ B tg W%md?giﬁﬁ & é%ﬁnﬁegﬁ% 2 h The reactlon mixture was
purifidlhy-BRyHBLL1 b Ay razdiold yiOdysiohexanonea TFA ket GrGNE rédetion 451.1.
mixture containing

E _% oxas %4 Sgdec -8- ]%“ azol4-yII|m|dazo[1 2-b][1,2,4

"a']ii’la ﬁc g S R S L e b T

yl}aqgmédare analogous to that described for the synthesis of Example 88
starting from 1,4- dioxaspirof4.5]decan-8- oI wasseoncentrated and treated
directly with Ac01-1 (1 by W\ er (100 58 pated to 100 C for 1 h
to afford the desired ﬁ‘i(oduc TW
449.2. Step 2.
4-14-1-341- qumolin -6- yIcycIopropW’%’azo[?Z -alpyrimidin-6-y11-1H-pyra
ZOll‘gnsyé X\%@O e apcggso §/Q%1§%P uq%y %2})9906(9 85]&9&90gous4t0 those for
{4-13-(1- QUI c clo fimidazo 1

Exam?laﬁﬁ‘yﬁi?ﬁa?n‘ie%?i\f 211 yl}cyclohexanone (16 mg, 0.036 numb
was dissolved in Me01- 1 (1 mL) and cooled to about -20 C1 followed by

ExarHiS?e @Q’d N%eﬂ(\ﬁgsd L I’ﬁ, ﬁqt[ﬁh}yﬁ{rp 9%@9&&&%9:&9] Irﬂ )2 Iﬂﬁazm 2-

reaction mixture was allowed to gradually warm to ambient temperature
VP AN EH $5 P OB P8 action mixture was 5 purified by RP-HPLC (pH
2) to afford the desired product as a TPA salt LCMS: (M+11) = 451.1.
Example 93: =
14-[3-(1-Quinolin-

=392.1.

Step 1. 6-(4-bromophenyl)-1,2,4-triazin-3-amine
This compound was prepared using procedures analogous to those described for the synthesis

of Example 7, Steps 3-5 starting from 4-bromoacetophenone. LCMS: (M+H,0 +H) = 269.0/271.0.

Step 2. 6-{1-[2-(4-bromophenyl)imidazo[1,2-b][1,2,4]triazin-7-yl] cyclopropyl}quinoline
This compound was prepared from the condensation of 6-(4-bromophenyl)-1,2,4-triazin-3-
amine and chloro(1-quinolin-6-ylcyclopropyl)acetaldehyde using a procedure analogous to that

described for the synthesis of Example 7, Step 8. LCMS: (M-+H) = 442.3/444.2.

Step 3. N-methyl-5-{4-[7-(1-quinolin-6-ylcyclopropylyimidazo[1,2-b][1,2 4}tr1azm—2—
yllphenyl} pyridine-2-carboxamide

To a solution of 6-{1-[2-(4-bromophenyl)imidazo[1,2-b][1,2 4]triazin-7-
vljeyclopropyl} quinoline (10.0 mg, 0.0226 mmol) in 1,4-dioxane (1 mL), EtOH (0.2 mL) and water
0.2 mL) was added N-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine-2-
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Example 94: N-Methy1-5-14-17-(1-quinolin-6-yleyelopropyl)imidazo

[1,2-bl [1,2,41 triazin-2- yll phenyl} pyridine-2-carboxamide 0 15 HN Step

wo g({gé}q ép@pophenyll [,2,4-triazin-3-amine This compou W§§200 1085100

prepared using procedures analogous to those described for the synthesis

of Example 7, Steps 3-5 startlng from 4-brOmoacetophenone. LCMS
carbom(iﬁ 62 _Hr‘}},,_ Q@@SO/?WQJ gwlg%pc?rbonate (15 mg, 0.045 mmol), and [1,1-
bis(dpHhyipRefdhbro fmopletivitinudazid{di 20l ,&dPlika zink diy lvelopiapy Iuin Oli8 mg,
0.00238nmon T HiR %mﬁwgge\rv@a B{ﬁg&f@ﬁﬁ@%@&&ﬂ%@@%@%%ﬁ tube at 120 °C for

qﬁﬁ/&bromo ¥ ,2,4-tri az n-3- amine an
Lh- I ’fﬁﬁﬁfof{% %?jt; ?8?&5% 6%?88?%811%@“1?&%818%P%éd‘(?r“epu“ﬁed by RP-
HPL@ Koy dugite fivatesiesaribad fer tAE S yritheSE o ExENmpies7!]- Step 8.

LCMS: (M+H) = 442. 3/444 2.25 Step 3 N -methyl-5-{4-[7-(1-quino

Exar%? %écr%(/?l’gy |d§J my'(?’ér rerA l 1gls]'o utl ghzz})é 1, 2A]triazin-7-

yl]cyfmomlblmmﬁenyblmldazo [1,2-b] [1,2,4] triazin-7-
yllcyclopropyllqumoll R (10.0 mg, 0.0226 mmol) in 1,4-dioxane (1 mL),
EtO0I-1 (0.2 mL) and watgr
(0.2itiL)wasaddedN-
Opyridine-2- WO 2008/06

hy 153, 2-dioxaborolan-2-y
CNUS20071 OO carboxamide (12

) eroI) and
[1, Fbls(dlphenylphosphlno)fen ocel |¢hloropallad|um(11) complex with

d'CﬂlQrO"&ﬁLB@B{%l (11 ﬁ:&%}e@ 0023 pungl) Ther easg}g%vem W%Sg [2-(4-
purged with N2 and then heated in a scaled tube at 120 C for 1 h. LCM
bromape I BIEIHA fridfld Ardlritat the FEEeRBR VAL e M Hstae TR LEApER to
thosegor fiedrpe RPHEME: (pHID)td4giVe the desired product as a TFA salt.
LCMS (1v11-H) = 498.1. Example 95:

Exam e]964 26(%1;{/ %ld/yf téY 1@1363 ¥elrr;ﬂld3r 2 ll‘i%lll‘:l) ]4 gzjljp%eé}l%i %g& azo 1 2-

b][1,2 4]tr1a7m—7-yl} cyclopropyl)qulnolme

O
)J\N ”/
l N
N«
\N/lQN

Step 1. tert-butyl 4-{4-[7-(1-quinolin-6-ylcyclopropyl)imidazof1,2-b][1,2,4]triazin-2-yl]phenyl}-3,6-
dihydropyridine-1(2H)-carboxylate

This compound was prepared using procedures analogous to those for Example 94, LCMS:
(M+H) = 545.2.

Step 2. 6-(1-{2-[4-(1,2,3, 6-tetrahydropyridin-4-yl)phenyi]imidazo[1,2-b] f1,2,4] triazin-7-
yijcyclopropyl)quinoline hydrochloride

tert-Butyl 4-{4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-y1]phenyl}-3,6-
dihydropyridine-1(2H)-carboxylate (36.0 mg, 0.0661 mmol) was dissolved in 4M of hydrogen
chloride in 1,4-dioxane (5.0 mL) and stirred at RT for 2 h. The volatiles were removed under vacuum
and the residue was azeotropically washed with acetonitrile. The crude material was used in the next
step. LCMS: (M+H) = 445.0.
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N N 10This compound was prepared as a TFA salt starting from
6-114244-

WHOReRRERYBimidazo[1,2-b][1,2,41triazin-7- yI]cycIopropyIIq%m%ez‘ { 100
procedures analogous to those for Example 94. LCMS: (MH-H)

Example 96:
6-(1-(214-0-Acetyl-J,2,3,6-letrahydropyridin-4-y1Mhenyllimidato[l,2- 15b]
Step PL, B, Al PalAv fuxsplely C b vepy DrodimotinérO: Abp b Steguto fe -Ig\ityl, 4] riazin-7-
yl}cy@ﬁgg,(l;zy 1Gxinalin-6-ylcyclopropy)imidazoll,2-bill,2,4 1triazin-2-yllpheny0-3,
|hy ropyri 1(21-1) ¢ This comfﬁound was

orolaed so MBoodlrect e A T B R P pderol1 2

bl[1,24] mlyﬂylicﬁﬂ.@@pﬂﬁe‘gjl@_hne hydrochloride (12 mg) in N,N- dunethylfonnamidc (1 mL)
and &t@oﬂ-ﬁﬂé‘(@}ﬁ&»@ﬂ%fmF@QN@%&@{)@TM@QQ&H}\@ |{@ﬂ@%@'b23@ﬁﬂl@ﬂl§i&ﬁ'ﬁ and

y oI|n hydrochlor qutert ‘ﬁla
oo T Sy aams [ BB 4 A R 5 MR o 1
quencBeg-vp W@pmﬁmem}lﬁé%bw;ﬁﬁt@(m‘g @@f@@@&erdmmi waduct as a
TrAGissolued ipvivof fydrogen chloride in 1,4-dioxane (5.0 inL) and stirred at

RT for 2 h, The volatiles were removed under vacuum and the residue

was azeotropically washed with aceronitrilc. The crude material was used
Exarﬁp]{ﬁgméx[ls(%-[g_l-L]dﬁ@@y(lmj&qy])—h,&é_,@-_t%ydropyridin-4-yl]phenyl}imidazo[1,2—
b][1,2808140d- TS T bAJEROQURBME00 Step 3. 6-0-

12f4-(1-acetyl-1,2.3,6etrahydropyridin-4-Aphenyth dazo[1,2-b][1,2,4liri7-

yblcyclopropyl)quh@ine oasolutionof6-(1-

{244-(1,2,3,6- Tetraﬁﬁy op ridin-4-y|)pheny||imidaz.o -5

b][1,2,4]triazin-7-yll cyc inoline Ky drocks

181,Ni-dimethylformamide (1

NN-diisopropylethylamine (23.0 aL, Spt; -5 equw) and acetyl

chloride (3.8 [LL, 0.053 mmol; -2.0 etNi?.JNThe resulting solution was

stirped at RT for 1 h. quenched with M and pu ified di ectlyé;

{‘EE’L%?TBW% twagff&)rl(? tﬁegldeswed %ucg asat £a I k/}léz [4-(1.23.6-

tetra]eml‘,qulmmgle)pll@\yl Jimidazo[1,2-b][1,2,4]triazin-7-y1} cyclopropyl)quinoline hydrochloride

using procedures analogous to those for Example 96. LCMS: (M+H) = 523.2,

Example 98: N,N-Dimethyl-5-{4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4] triazin-2-
yllphenyl}pyridine-2-carboxamide
O

\

N
/

N.

N

This compound was prepared as a TFA salt starting from 6-{1-[2-(4-
bromophenyl)imidazo[1,2-b][1,2,4]triazin-7-yl]cyclopropyl} quinoline using procedures analogous to
those for Example 94. LCMS: (M+H) = 512.3

Example 99: 6-(1-{2-[4-(1H-Imidazel-1-yl)phenyljimidazo[1,2-b][1,2,4]triazin-7-
vlicyclopropyl)-quinoline
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Example 97: 641424441 -(Methylsulfony1)-1
,2,3,6-tetrahydropyridin-4-yliphenyllimidazoll ,2-

wollhdAdd i3zin-7-yOeyclopropyliquinoline P S. cc/ N TRS SRR 00
was prepared as a TFA salt starting from 6-(1-42-{4-(12,3,615tetrahy
dropy ridin-4-yl)phenyl] im idazo [1,2-b1 [1 ,2 ,4itriazin-7-yll
cyclopropyl)quinol ine Tiydrochloride using procedures analogous to those
for Example 96. LCMS:NN+ . A :
N,N-Dimethy1-5-14-[7-(1-q Iin-E‘NyIcy o[ I)irﬁiazo[1,2-1)][1,2,41tri
azin-2- yliphenyl)pyridine-2-CarbgXa is compound was

I
Ul
N
W
N
\

bromophenylfimidazo[1,2-b][1,2,4 triazin-7-y|icyc|opro_pyg%uinoline using .
prdedurds anafdilis to thbse fdf EXAitiprE eAPLE NG (RieHy B3, §tiazin-T-

yllcy@5fxpyhplen®Bnde mg, 0.034 mmol) and 1H-imidazole (2.77 mg, 0.0407 mmol) in 1,4-

dioxane2 (d4o( i midazedl-yhphepyiimidazaliodBildsné 1 BiaziRuds (0.96 mg, 0.0068
IIeyeIo]pIrorEyl)-q mgllne)DWi 2008/0641 7PCI'I;SZOO7/01851OO . ftuxed
mmol SIBRLIONBISS {122 Pb B hBERERTRITRAYS[Y 2 0if )2 AtiRbikzy s refluxe
overnyfiety A8 propyHing tdilirtbe(1éx g, 020 Bdrifrash ) RRARHCitnkd 32 ddcafforAzhmgdesired
prod:Q4Qrmneal) i kid - ioxpne 9 H0 mL) was added
(1S,2S)-N,N-dimethylcyclohexane-1,2-diamine (0.96 mg, 0.0068 5
mmob, copper(l) iodide (0.64 mg), and potassium carbonate (9.84 mg).
Exammie ifixtnidugrss Netiped-Gydraryprclairy boling wiRdlinife mixture was

yleydupiipe oo H Wi (pH @) daaiiombéhagerired product as a TEA salt.
LCMS: (MH-H) = 430.4.

O
HO“IOH ‘ X
N.
F ~ )N\\ N/
\N \N

Stepl. 6-{1-[2-(4-Bromo-3-fluorophenyl)imidazo[1,2-b][1,2,4] triazin-7-yl] cyclopropyl}quinoline

A mixture of 6-(4-bromo-3-fluorophenyl)-1,2,4-triazin-3-amine (80.0 mg, 0.297 mmol,
Example 7, Steps 1-5) and chloro(1-quinolin-6-yleyclopropyl)acetaldehyde (0.088 g, 0.36 mmol) in
isopropyl alcohol (3 mL) and a drop of water was heated at 110 °C for 48 h. The mixture was adjusted
to pH 9 with friethylamine. The volatiles were removed under reduced pressure. The residue was
purified by chromatography on silica gel with EtOAc in CH,Cl, (0-60%) to afford the desired
product. LCMS: (M+H) = 459.9/461.9.

Step 2. 2-Fluoro-4-[7-(1-quinolin-6-yicyclopropyl)imidazo[1,2-b] [1, 2, 4] triazin-2-yl] benzonitrile

A mixture of 6-1-[2-(4-bromo-3-fluorophenylyimidazo[1,2-b][1,2,4]triazin-7-
yl]eyclopropylquinoline (0.060 g, 0.13 mmol), potassium hexacyanoferrate(Il) trihydrate (0.02 g, 0.05
mmol), sodium carbonate (0.016 g, 0.16 mmol) and palladium acetate (0.001 g, 0.006 mmol) in N,N-
dimethylacetamide (1.0 mL, 11 mmol) was stirred at 120 °C for 2 h. The reaction mixture was diluted
with EtOAc, washed with water and brine, dried over Na,SQy, filtered, and concentrated. The residue
was purified by chromatography on silica gel with MeOH in CH,Cl, (0-5%) to afford the desired
product. LCMS: (M+H) = 407.1.

Step 3. 2-Fluoro-4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4] triazin-2-yl] benzoic acid
2-Fluoro-4-[7-(1-quinolin-6-ylcyclopropyyimidazo[1,2-b][ 1,2 4 ]triazin-2-yl]benzonitrile
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Example 100: 2-Fluoro-N-(trans-4-hydroxycyclollexy1)-4-17-(1-quinolin-6-
10 ylcyclopropybimidazol1,2-b][1,2,41triazin-2-ybbenzamide O Slept.
“fb-%6%&1-1@?0mo-31luorophenylfinzidazcl[l,2-b][1,2,4firiazin%—¥)1f‘s\ﬁﬁbg;3§ggm
yliqui7101177e A mixture of
6-(4-bromo-3-fluoropheny1)-1,2.4-triazin-3-amine (80 0 mg, 0.297. m .
(40. O TR 7apl g o aiRicd o et Loyt ﬂaﬁmﬁ&y&%%m)méf&m&éo c
overni@l 881y IBEnwrc| yamdSdsudropyduatdahers (@ nilhy arsitiee dropcofevwatested with
tolucH¥Bsh AR & g L1R: GedRli4Boliuct N&- MiXtWieyasadiyisted to pH 9 with
triethylamine. The volatiles were removed under reduced pressure. The
residue was purified by chromatography on silica gel with EtOAc in
Step € P2 GI2o(0-60%) {ohaffort thie/dediréd product/ i CMB o(dhdeBynidazo/ 1, 2-
bi/1, 45,9,%7@% g;;%gzg,;ggzz 2-F ugrﬁ -417-0- quinol |
n clo | azo riazi nzonitrile
m&fﬁ% Yg}@’ "bro 3lu Iﬂu%?%[])}h%lrl?fl im’i %@5‘2 [9 ﬁnﬁﬁxﬂri Oéf]ztrﬂélglﬁ AL
§ qmrr@%@:y&k?é%@mdhméﬁﬁé1(@}@6702@*]@1%1%519nma§@m:ﬁ 2 mg, 0.012 mmol),
trans he%aﬁy@mmaa& (sadrinyaiated 02800407 MM isedidnyeaRoRatephonium
hexa Qo(r)(%j)l (%)t chti::%ll) Al pa"?_ﬂ' Wedtat%}ér(ffgrmd tgff dnégl)at °C and was

ide 1 mmol) was stlrre
stirr e#ﬁé@?@é@tﬁﬁr%&%ﬁr@wgse difitntes withoEtbme! apdsHedahity W&Eé‘?% PH 2) to
affordrindpdrie groder Na2$A4aifillered, anidroonsEntrated. The residue was
purified by chromatography on silica gel with McOH in CH2CI2 (0-5%) to
afford the desired product. LCMS: (M-tH) = 407.1.
Exm@mwro%qwrrqamamuermaabfebwfmfammwﬁ -2y I
bl [1,héhdiarneyd]benzamide
302-Fluoto-4-[7-(1-quinolip-6-ylcyclopropyl)imidazo[1,2-b]]1,2,4)triazin-2-yl
ibenzonitrile WOI&_&O 64157PCM820071085100 (40.0 mg, (L0984
mmol) in concent d"!’i&/dr ic acid (D6 086 mot) was stirred at
110 'V overnight. The volatiteSwrere r: duced pressure.
The residue was co-evaporated wit toJiig S and dried to give the desired
product. LCMS: (MH-H) = 426.0. Step' 4.
2-AldorosiNs@rans-4- pyelroxy cyclohemey kAl $uftingg, from 2-fluoro-4-[7-(1-quinolin-6-
ylcyc%gg}é}m(}{gﬁﬁ) r?Q}f'ﬂ'@AﬂﬁéﬂQQ%dﬁ@ aar E@%{Qié'y%ggm&%QEwous to those for

iSO rop IetHX amlne (6.4 ttL, 0.037 mmol) was added to a mixture
Exan&alglﬂﬂolr M-+

0-quinolin-6- eryeIopropyIflmldazo[l 2-b][1,2,41triazin-2-yfibenzoic acid
ExankpIé10%9; Qﬁ&@rm@mhszﬁmwﬁ&meﬁwgn%ﬁgpdliwﬁm&mﬁdﬁbﬁm4 triazin-
benzotriazol-1-yloxytris(dimethylamino)phosphonium 10
2-yiikaamitrophosphate (8.1 mg, 0. 018 mmol) in N,N-dimethylformamide (0.6
mL) at 0 C. and was sti
methanol and pur|f|

cy

N- Cyclopropyl -2- 11vor6 4-T
15to]triazin-2-yllbenzamide

This compound was prepared as a TFA salt starting from 2-fluoro-4-[7-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for
Example 160. LCMS: (M+H) =439.1.

Example 103: 2-Fluoro-N-[1-(methoxymethyDcyclopropyl]-4-[7-(1-quinolin-6-
yicyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide
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>--HN NN This compound was prepared as a TEA salt starting from
2-fluoro-447-(I-quinolin-6-
imidazo[1,2-b][1,2,4]triazin-2-yllbenzoic acid ug]

wﬁ%ﬁﬁeg)‘% ?gg%;nalogous to those for Example 100. LCMS: (Mlﬁfﬁ'}ggs&%qi/gsawo
Example 102:
2-Fluoro-N-methy1-4-17-(1 umolln 6-yleyelopropyl)imidazo[E2-0111.2,44
Itriazin2- yI]benzanﬂ N d as a TEA salt
starting from 2-fluoro-4- 1%7-0- in- E‘N 25 P
ylcyclopropyitimidazo[1,2- bf[l 2,4]nidzin- 2-y¥benzoic, ™Cid using
procedures analogous to those for E pIN100. LCMS:= 439.1. Example

2- Fuoro 11-(metho ymeth ye pro 114 17 uinolir ]
yle:rj}é of)?gl yhi Irgnl gsz eipl‘éreb][aisz igfgzsl%? %X zam ‘ﬁ&rﬁlﬂl “quinolin-6

yleyohpogrosaisraGilis 2d0Tiegsioibenzoic Fﬁ%t@am Bﬁﬁ?ﬁ%ﬁﬁa@ﬁiﬁéﬁ&rwlwe for
ExarspleFdosaltesartivigHyemmo2-fluoro-4-[7-(1-quinolin-6-
yleyclopropypimidazo[1,2-b][1"2,4]triazin-2-ylibenzoic acid using
procedures analogous to those for Example 100, (M+Hg 509.1. Example
Exarﬁ_@amél 2-Fluoro-4- (7-(1-(qumohn-6-yl)cyclopropyl)lmldazo[1 [1,2,4]triazin-2-
yDbedzhinidro-4-(7-(1-(quinolin-6-xpeyelopropyl)imidazo11,2-0111,2,4]tria7in-2-
yl)benzamide 0 This compound was prepared as a TEA salt
starting from 2-fluoto-44}-(1 -quinolin-6-
ylcyclopropyl)imidaZefi, 2- i
procedures analogous té

acid using
S: (M+H) =425.1.

This compound was prepared as a TFA salt starting from 2-fluoro-4-[7-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for
Example 160. LCMS: (M+H) =425.1.

Example 105: 4-[7-(1-Quinolin-6-ylcyclopropyl)imidaze[1,2-b][1,2,4]triazin-2-y1]-N-
(tetrahydrofuran-2-ylmethyl)benzamide

Step 1. Methyl 4-(oxoacetyl)benzoate

To a solution of 4-acetylbenzoic acid methyl ester (25 g, 0.14 mol) in dimethyl sulfoxide (300
mL) was added slowly a solution of hydrogen bromide in water (48%, 48 mL) at RT with stirring.
The mixture was stirred at 60 °C overnight. After cooling to RT, it was poured into ice-water. The

precipitate was filtered and dried to afford the desired product (15.6 g, 79%).

Step 2. Methyl 4-(diethoxyacetyl) benzoate

A mixture of methyl 4-(oxoacetyl)benzoate (13.5 g, 0.0702 mol), ethyl orthoformate (29 mL,
0.18 mol), p-toluenesulfonic acid monohydrate (0.7 g) in toluene (150 mL) was refluxed for 2 h. After
cooling to RT, the solvent was removed under reduced pressure. The crude material was

chromatographed on silica gel to afford the desired product (15.4 g, 82%). LCMS: (M+Na) = 289.0.
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Example 105: 4- ET-(1-Quinolin-6-yleyelopropyl)imidazo
[1,2-N11,2,41triazin-2-yli-N(tetrahydroluran-2-ylmethypbenzamide 0
| 4-(avoacetyObenzoate To a solution of 4-acetylbenzoic
acm? meth)%]] Zster (25 g, 0.14 mol) in dimethyl sulfoxide (300 mE§652007/085100
added slowly a solution of hydrogen bromide in water (48%, 48 mL) at RT
with stirring. The mixture was stirred at 60 C overnight. After cooling to
Step RTiitrkyas- porired iniowe-water: &hes2l) pecipitate was filtered and dried

to gjf%gdﬁ}g %?Sﬁqgtgyﬁ) r@thl(é\{h():lxéa@egl1)%81%’351%"'[?%% Me&'&%s m semicarbazide

4-frlieth ox_}/acety benzoate A mixture of me oxoacet benzoate

hydregH%igs ¢ o702 Ml eyl oﬁ%f&m?@yéz@wfnme ié mighy, O 060 mol) in 12
dichlorbothrenéstifohic adickahand iy diate {Ohéag)in toleefie {I50amte)iiasre was added

an a&@ﬂgffﬁ% fpgcﬁlﬂuﬁn@ ro?éﬁﬂgp&glﬁg l%grotcm@oﬁﬁ)év?% WRRIE wgvs?grém% °C for 1

reduced pressure. The crude material was chromato raé)%e on SI ica gel
h. AfST-SRSIISHG Bd it RS eSS Bogomaelons. ips gl Wi water,
brin2 08108411 B7SCT fltt:SR2 AT /085100t StShSreMdthylas refluxed with 4 acetic acid (100

mL) 4d-0xer %1%54#3)/51&9111«% ArHIRRR WADEHE R ed 1045 L QBRI material
Wh‘"ﬁ‘%fl fﬁc ace(s;(fl benzoate (15 4 g, 0.0578 mol), semicarbazide
roc

I@f’ﬁéﬂmol) N,N- dusopropylethylamlne (22 mL, 0.069
mol) in 1,2- 5 dlchloroethane (150 mL), and methanol (2 mL) was heated

Step at %@ﬁ@mﬁm{;{ el me;zmjz%y,tg y{lﬁg,,ggg@d an adotlitioréal t0915 equivalents of
semicarbazi rochlori was. stirred a
Aft%lr cogilng to f? f«@ rﬁ}fftuf%a(%}v? as d ? g With i)h 5%%60 rgbnée c§ 0 mol),

phosihesH e Ioie WAt bR et @J@pfq@z@@@&atmd,eﬂmctmbémramw ature

aboull heoresidie wals reflexesbwith racetic @eich(H0R by and svaiex (b0l e excess
mixture was centrate antitative crude
e R B R R e v

caretylhRcHIBHEeA, 2 ia R 6LYONBIEOAET oA REIN BFhieaHighcots solurion was

extradtdB-oxih- 2r3dikydronlbRid-tiazirdmylfibenagaie (pRdg,v2RQ588:maf)er Na,SO.,

concPRARRNIRY! £IHRLAR4R0:B- R MO IR NP THFMHO Q0 as &l ed 1704,
M(g)l bath temperature

LC (M+H) = 249.9. 'H NMR (300 MHz, CDCL): § in ppm, 3.98 (s, 3H), 8.18 (d, 2H), 8.24 (d,

2H), 8.96 (s, 1H).

Step5. methyl 4-(3-amino-1,2,4-triazin-6-yl)benzoate

A solution of methyl 4-(3-chloro-1,2,4-triazin-6-yl)benzoate (180 mg, 0.721 mmol) and 2M
of ammonia in isopropyl alcohol (5 ml, 10 mmol) was stirred at 25 °C for 3 h. The reaction was
diluted with water, and the precipitate was filtered to give the desired product. LCMS: (M+H,O+H) =
249.0.

Step 6. methyl 4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-b] [1,2,4]triazin-2-yl]benzoate

A mixture of methyl 4-(3-amino-1,2,4-triazin-6-yl)benzoate (160 mg, 0.70 mmol) and
chloro(1-quinolin-6-ylcyclopropyl)acetaldehyde (200 mg, 0.83 mmol) in isopropyl alcohol (6 mL)
was heated at 110 °C for 24 h, The mixture was adjusted to pH 9 by adding triethylamine and then the
volatiles were removed under reduced pressure. The residue was putified by chromatography on silica
gel with EtOAc in CH,Cly (0-60%) to afford the desired product (130 mg, 44%). LCMS: (M+H) =
421.1.

Step 7. 4-[7-(I-quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl] benzoic acid
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15 about 100 C) for 2 h. After cooling to RT, the mixture was concentrated
to remove excess phosphoryl chloride. The residue was dissolved in
Wi Iﬁg 5(}hloride and poured into ice-water, and carefully P@Wﬁ@%&(ﬁ%ssmo

with K2CO2. The organic layer was separated and the aqueous solution

was extracted with methylene chloride. The combined organic phases

wekdhirRdroer i s e dets{ddmrated BRQITIRERfdrifiedqayion of methyl 4-[7-
(1-qehsbmaiograpiypto)aficro the-deskedrprodiigt R agiel304) nR) LOMSiol) in THF
(03 HARZA8 O EHIXAYER(300 MH2rERELA RAMH I o 3t Wusca

(d, 2H), 8.24 (d, 2H), 8.96 (s, 1H). Step5. methyl _ ‘
top 30’-%%‘?%“-f?é}ﬂt‘?i’a‘ﬁﬁi%‘?@Pj‘{‘i&‘n’f&&f’é"ﬁu%‘ih%ﬁc&? PfﬁﬁfHV] and the residue was dried
to prdv{Bechtorondt, Brddtkinzimed-yhbdinzoktesti80 tingn&i7&dp rmitol)tadndh@ivb@Bication.
oMy ammgnigoin;isopropyl alcohol (5 ml, 10 mmol) was stirred at 25 C for 3

h. The reaction was diluted with water, and the precipitate was filtered to

give the desired product. LCMS: (M+H20-41) = 249.0. Step 6. methyl
Step 4-F:T-0leprinolinaripeyetopdpyliimid 2oV 7 2- Wit 2z #2rdz e Ry erfoate -
yimedRippdxie of methyl 4-(3-amino-1,2,4-triazin-6-yfibenzoate (160 mg,

0.70 minol) and chlora(1-quinalin-6-yleyclopropyfiacetaldehyde. (200 mg,

o B S S o e ) SR R SRS T i, e -
quinpfipcfuyée g apliseedtae] by by Hewirg irdlipieireidnd tHemghe. 0245 mmol),
(tetraig@bfesnereremavecheinder redgiced pressiie, The residue was pupifiaghol-1-

by. chromatoara on silica gel with EtOAc in CH2C12 (0:6Q%) to afford i
A S S TR VIO AR R
dimeffyfiEnABdy I T IBR G YIN tidiae SPE D) Bas Stitd2iR2 50N bénsiluciigd by RP-
HPLWOr2D08 M3Ad 6 RETIES2NOTIO8FFAGt. LLtBum-Ayproxide.

monohydrate (14 mg, 0.34 nunol) was added to a solution of methyl 447-

(1-quinan-6-yleyelopropyljiinidazo[1,2-b][1,2,4]triazin-2-yl]benzoate (30.0
o 80657 MR T LB (0 5y SRRl .
bl [1,TAgtmaiituzey s -atiridd at RT for 2 h and adjusted to pH 2 with conc. HCI.

The volatiles were removeddinder reduced pressure and the residue was

step without furtifjer Jurifi¢htio
4-17-(1-quinoll 6= lopropyl

10N,N-Diisopropylethylamine (13 pL, 0074 nunol) was added to the
Mixthike obdpplr(d- was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-

ylcy%%?@léﬁﬁ%é%éﬁ%ﬁgﬂ?%m 92%7‘-%[ I]%étBH}i’IC’ %eﬁﬁﬂﬂ?%%}%&léﬁ@r%@%%ﬁ)é‘o‘f}%to those for

, 45 =not), (tetrahydrofuran-2-yOmethanamine (8.0 mg) and
Exa'ﬁélr?z'c?ﬁi%fdﬂi:-(wé ffig{dimethylamino)phosphonium
hexafluorophosphate (16 mg, 0.037 mmol) in N,Ndimethylformamide (0.5
: r [ =15
LT EE TR R R b S i
Yllbgpgamide s o mple 106:
N-(Pyridin-2-ylmethyl)-44%-(1-quinolin-6-ylcyclopropylimidazo [1,2- b]
[1,2,4] triazin-2-yllhemzapaide

This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-
yleyclopropylyimidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for
Example 105. LCMS: (M+H) = 447.1.
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20This compound was prepared as a TFA salt starting from
4-[7-(1-quinolin-6- ylcyclopropypimidazoil,2-b][1,2,4]triazin-2-yl]benzoic
V@&%&éﬁig@ﬁrocedures analogous to those for Example 105.];&94@09\/;3-@}00

=498.1. Example 107:

N-Cyclopropyl1-4-17- 1-quinoljn-@-yleyelopropylg}imi.ciazoél.ZAItriazian-_25
Exagmifali8amige clobutiinid chhayanatia-valsistapanrsd gudarpHa DAt Sedligin-2-
yllbdeamié{ 7-(1-quinolin-6- v

ylcyclopropyflimidazo[1,2-g][1,2,4]triazin-2-yl]benzoic acid using

procedures analo@s\to hos 105. LOIS: (NI-FM) = 447.1.
30 WO 2008/064157P¢T/US

3:
N-Cyclobuty1-4-17-11-quinoli-6-ylelYelpptop ' [1,2-b1[1,2,41tria
zin-2- yfibenzamide This compou was prepatl\éd as a TFA salt
starting from 4-[7-(1-quinolin-6- 5 N

ylcyalopropypimidaza[12:pdfdd2, 4dtriazinF - AbenzaiaiagidfteSingt-[7-(1-quinolin-6-
5 ylcyéé{;(i?é‘%)rﬁwﬁﬁ%%aﬁ',%?ﬁ?z,t%ﬁ%@z@ﬁ&%&%ﬂpﬁé@éﬁé&'&é§a'u(- 14 A6 Those for

Examgple 1 rﬂo‘ﬁM&&MV&bﬁ‘éBy}o-M?-(LquinoIin-6-y|eye|opropybimidazo[1,2-
b] E1,2,41triazin-2-ylibenzamide 10 This compound was prepared as a

Exargﬁ}e‘ll%@!t ﬁt?f-ti*}gi&m@-“l c'é {%ﬁﬂguﬁiﬁf- uinolin-6-ylcyclpé)ropyl)imidazo[1,2—
e Ly |

eoprop;ﬁgmldaz.o 1,2- triazin-2-Abenzoic acid using
bl ”%r EAHiNESTIRETEYBIY to those for Example 105. LCMS: (M+11) = 524.1.

15 Example 110: O
N-(2-Hydroxy-1,1-digethy]
bi [1,2,41triazin-2-yll benzamig

This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-

10

yleyclopropylimidazo(1,2-b][1,2,4 ]triazin-2-yllbenzoic acid using procedures analogous to those for

Example 105. LCMS: (M+H) = 524.1.

15  Example 110: N-(2-Hydroxy-1,1-dimethylethyl)-4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
bi[1,2,4]triazin-2-yl}benzamide

O
Ho X,
N
H

This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-
yleyclopropylimidazo[1,2-b]{1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for
20  Example 105. LCMS: (M+H) = 479.1.

Example 111: N-[(15)-1-Benzyl-2-hydroxyethyl]-4-[7-(1-gquinolin-6-ylcyclopropyl)imidazo[1,2-
bi{1,2,4]triazin-2-yllbenzamide
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N This compound was prepared as a TFA salt starting from 4- [7-0
-quinolin-6- ylcyclopropypimidazo[1,2-b][142,4 1triazin-2-ylibenzoic acid
“ﬁ%aqs;ﬁé%%dures analogous to those for 20 Example 105. L&M/%Sé%%@sfo 0
1. Example 111:
N-1(18)-1-13enzyl-2-hydroxyetby11-4-17-(1-quinolin-6-yleyelopropybimida
ndE2- b][1,2,41tr -2-yllbenzamide WO
2008/064157PC 007/085100 This compound was prepared
as a TFA salt stag'gng from
yleyclopropypimi az?r[f,\Z
procedures analogous to ~
Example 112: (3R)-1-14-17-(1-quinoljg
b]11.2,41triazin-2- yllbeimyl}pyrrolidin-3+0l N This compound was
preparedoapaddAvalt stgring fiom, 4-i7x0 @Hin@liRmr 1om  4-[7-(1-quinolin-6-

IcyclopropyOimi [1,2-b][1,2,4]triazin-2-Abenzoic acid usin
e A e 1 68 E A RO ISl i ooy frose o
Exarppla d@|el£3: (M+H) = 541.1.

4-(7-(1-(Quinolin-6-yeeyelopropyl)imidazo[1,2-b][1,2,41triazin-2-y1)-N(tetr

Exara¥d19: 28R A MRS ATIAS O O8N a0 1,2-b1 1,2 4] triazin-2-
yl]benzoyl}pyrrolidin-3-ol

O
X >
HO N,
Z NN 'N/
< s
N N

This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-

yleyclopropylyimidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for
Example 105. LCMS: (M+H) =477.1.

Example 113: 4-(7-(1-(Quinolin-6-yh)cyclopropyl)imidazo[1,2-b] [1,2,4]triazin-2-yl)-N-
(tetrahydro-2H-pyran-4-yl)benzamide

0
0 N
QH =
/N\N \ I~
, N
PN
N~ N .

This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-
yleyclopropylyimidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for
Example 165 LCMS: (M+H) =491.1,

Example 114: N-Cyclopropyl-N-methyl-4-|7-(1-quinolin-6-ylcyclopropyl)imidaze[1,2-
b}[1,2,4]triazin-2-yl]benzamide
O
AN -
I N.
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This compound was prepared as a TFA salt starting from
4-1741-quinolin-6- yleyelopropyl)imidazo[1,2-b][12,4]triazin-2-ylibenzoic
rocedures analogous to those for Example 105
W?K}gﬂﬁﬂgig‘?l 1. 20 Example 114: PR R07/085100
N-Cyclopropyl-N-methy1-4-17-(1-quinolin-6- Ieye ropyl)imidaza[1,2-
b 1T BT A Bz ARG OO SOBAIB 1S TR 200 oms ot (-
quindbodigtrytiyphvgde (OLB4-0ng2-0] Mnmml}maﬂﬁmheqamynm@mf ‘mmol) in THF

(0.5 r“ffyt%p FﬁBXA‘D&u]]EJV\&% stirred for 10 min, and then methyl iodide (1.2 uL, 0.020 mmol) was
quinolin-6- yIcycIop#o limidazo[1,2- %‘&% 2, 4]triazin-2-Abenzamide

adde‘?nB“‘o“Bﬁ%‘f ST THE G M II:)CM hRRAGHOWES Seirdt (Flﬁ?dm’“m’e
was dititgdamdhthethmelthapldipdided Dy2BRLIPLO20 N o) svasladbbed: dTiredovixdsire TFA
salt, WaRSStiRieshfordoy at RT. LCMS showed the reaction was complete. The
mixture 5 was diluted with methanol, and purified by RP-HPLC OH 2) to
give the desired product as a TEA salt. LCMS: (M+H) = 460.1. Example
Examplg115: N-[1-(Methoxymethyl)cyclopropyl]-4-[7-(1-quinolin-6-ylcyclopropyl)imidazo|1,2-
b1 1, Nt M ehoxyeesaubeyclopropyli-4-17-(1-quinolin-h-ylcyclopropyOimidaz
olE2- bI[E2,41triazin-2-ylIbenzamide 10 Step 1. benzyl
[1-(hydroxymethylkyclogropyl]carbantate Ethyl chloroform:ate (0.17
mL, 0 0018 mol) WaS-addd to
[(benzyloxy)carbonyllaminocycCh p < acid(0.35 g, 0.0015
mol) and triethylamine (0.25 inL, 0. Ol8 in THE (3'0 mL) at -10 C.
The mixture was stirred at RT for 30 mi_, fitered, 15 and washed with
Step I Iﬁ&zﬁpﬂmmrzﬁva&}ygy@bwp&t@)@@&l;@g&o030 mol) in water (1.0 m.L) was
ad d to he f trat stirreckat RT for 2 h, er action m xture
wa%ggare qOﬁIélﬁgheg vfélthnrlllllgl H%Cesls%n ) racted SV%;ﬁ EtOAC. ﬁ?l utton ot 1
<bell@;éﬂ>é>a€%x}%9§Wa@ﬁ@a>«ﬁ}&W%ﬁﬁafwwarreé)éO Birfe, UPitid aveh vrystgthylamine
(0.25filtered) BNl dphcEmtratechto give Hie ThddexpreouststraPagR 9 780306l Gltered,
and @é‘hé‘%ﬂ?@%ﬁo ’S()Mﬁ%‘ ?eltragy%ﬂfogcn%g %’[?p 0%6%}{!01) n water (1.0 mL) was added to

-1-Onethoxymethylkyel %orop Ilkarbamate To a solution of benzyl

he TR ifosyratsiey éidprdpy ficarbkmEie (0 BE Y ondo LA Hidly fyenched with IN
HCI, methyteredchidrite &, ONnl was addediseiquizintially poweds el MiGnd Alricd over

- MgsOL RN teliame it & £ @m@é}l&@e@ﬁxﬂwﬂ@ §9-4 799.9. Q@%nafaﬂ)ﬂ%ﬂdzzz 0,

trimethyloxonium tetrafluoroborate (0.43 g, 0.0029 25 mol) at RT. T
MNgiStiré Was stirred for 5 h, filtered through a pad of Cc.lite, and Washed
with EtOAc. The filtrate was washed with IN HC1, water, brine, dried over

Step thé%l’ {f}l%[@%ﬁﬁ@t@?ﬂ?@%@%ﬁc&?%ﬁn@@'ﬁue was p('l)J rg(i)e()}j tly . the
chromato n si WI Cl exa es aro
AT IR S semp g & 00 Ron i

methgleel @tﬂratyméthyll@evy@@ﬁﬁeﬁ)amﬁmmly powwgi%ﬁménw\ldéﬁ\fym amethyl-1,8-

naphﬁ%!a‘léﬂ&lﬁlﬁ%ﬁém@ﬁ?yg’cwtg@rﬁﬁlﬁﬂ%@@@ﬁﬂé&%ﬂoﬁ@%& 'f@ﬂafﬂu&@@ofﬁ‘t@]@mm g, 0.0029

was rred un
wol) &)%ltﬁjon F(‘mfrﬁ e?mlxture V\iast?l I?e qna“fﬁr ’)‘l}) %d el of gﬂX(? &eé}OAC
The @@W@mﬂm@@%ﬁl@rdﬁéa{@h@@py@u@e@llgqieoggupégﬁpz;, ﬁltel ed and concentrated. The

residue was purified by chromatography on silica gel with EtOAc in hexanes (0-30%) to afford the
desired product (140 mg, 41%). LCMS: (M+H) =236.1.

Step 3. 1-(Methoxymethyl)cyclopropanamine . ‘
To a solution of benzyl [1-(methoxymethylcyclopropyl]l-carbamate (400.0 mg, 1.700 mmol)
in methanol (5.0 mL.) was added Pd/C (50.0 mg) and stirred under hydrogen (balloon) for 1 h. The

mixture was filtered through a pad of Celite. The solvent was evaporated under reduced pressure to
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WO 2008/064157PCT/US2007/085100 provide the desired product.
LCMS: (IVI+FT) = 102.1. Step 4.
s I megthorymethylkyclopropy11-417-0-quinolin-6-ylcyclo
nlc%gzo- 1,2- b][1,2,4priazin-2-yllbenzamide 5This compoung)'rwa/s 2007/085100
prepared as a TFA salt starting from 4-17-(1-quinolin-6-
provide, lSﬁ‘r‘EﬁS‘ﬂfﬂW&a&SFéﬁf% iaZiP%3:ylibenzoic acid using procedures
analogous to those for Example 105, Step 8. LCMS: (M+H) = 491.1.
Step EXRIPRIG A methypcyel []-4-[ 7-(1-quinolin-6-ylcyc Dimidazo-[1,2-
A e e o
I Y2 gnBy P9 4 YA zin-2-y1] benzamide This compound was
prefyaredaw el Avzalt wtaxdied) fromed-T7ER-quatiolivieBing  from  4-[7-(1-quinolin-6-
ylcy&@@?@fﬁaﬁimm!g@m[i-,é@ﬁbﬂ%}%@']}ﬁ%(,?aﬂaQ@ﬁé%&glgeg%%gous to those for

rocedures us to those for Example 115. LCMS: (M+H) = 505.3.

Exa%;(?g m‘%fe tfggnﬂﬂ\gg%ﬁ/[ﬁ{g = A?&ll

N-[(18)-1-(Methoxymethyl)-2-methylpropy0-447-(1-quinolin-6-
Exafy eiapreppinnéidaze bednh] i iityinain 21 keszasie ddpropyiklifidaze[1,2-
bI[1 ggmpoun V\ﬁ S prep: red as a TFA salt starting from 447-(1-quinolitT6-

> 1c@cllaoprop§/ IMidazo 1,2-b][1,2,4]triazin-2-ylibenzoic acid using

procedures analogou thOse for Example 115. LCMS: (M+H) - 507.1.

Example 118: _O

20081064157PCT/US2007/085100 St =t
1-4[‘-}[(1hydroAiymethyOtetrahydro-2H-pyran-4-ylicarbantate

is" compound Wwas prepared as a” TFA 3alt starting from 4-[7-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for
Example 115. LCMS: (M+H) = 505.3.

Example 117: N-[(1S)-1-(Methoxymethyl)-2-methylpropyl] -4-[7-(1~quinolin-6-
yleyclopropylimidazo[1,2-b}{1,2,4]triazin-2-yljbenzamide

> H O
0 4
/N‘N N\ ~
N
M=
N N

This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for
Example 115. LCMS: (M+H) = 507.1.

Example 118: N-[4-(Methoxymethyl)tetrahydre-2H-pyran-4-yl|-4-[7-(1-quinelin-6-
yleyclopropyhimidazo{l,2-b][1,2,4]triazin-2-ylj benzamide

\;go
O
-~ N

H

z
&
N
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Ethyl chloroformate (0.234 mL, 0.00245 mol) was added to a solution of
4- fltertbutoxycarbonyeamino]tetrabydro -2H-pyran-4-carboxylic acid (0.5 g,

“@w and trierhylamine (0.341 mL, 2,45 nunol) in THF EQ:@/H%&BOQ} w10
mixtu th

re was stirred at RT for 30 min., filtered, 5 and washed wi
THF. Sodium tetrahydroborate (0.15 g, 4.1 mmol) in water (1.0 mL) was

Step hlQrad e e e Ay e i e Xt M S4B h. The reaction
mixtlise was cuenchad. ¥ihsaiubaterd N ol Ivsolutidn, extractedivitf 4-[(tert-

buto@@f‘h%ri e} @P}h‘{}éﬁ‘é waghed X"éﬁ?b%?{:t{[a&% 'Fb?fl" £93 B%i Q{de{?xé??(ﬁamme
duct w

Itered, and concentrated tOH%IVGt e elude pro ich wa

(0344 Pé[ct%/“éé‘é‘aoﬂﬁ st WhehBa futt Fﬂﬂt‘ﬁtb%‘ff&%*tﬁ/t‘sl‘fl\%)m%)m filtered,
and R&ded; kb TOO+5b)mh 3 dhylifo Bteg 20.16rkButyhmol) in water (1.0 mL) was added to

the fﬁt@a&%@@@%ﬁ?ﬁ&i&%@ﬁﬁ%hﬁtﬁ%@ d@ﬁ%é&%‘éﬁ%@&'@(@% eggl@ti%ltﬂté%rated

1f telrt but rq)]/ ?ﬁ/ﬁt tetrah%/dro -2H-pyran- 4 rbamate ( 733 dried
g, 3. %‘“ﬁt ?te thyIEHE CrISHEE IO My \Wag ‘ébl aée q]ﬂ%%?gr rine, drie
over wﬁ@eré&wrsa4¢\0¢tf9dh‘frdk¢ﬂt@rgltettameﬂwloiu8tWapmwm@ne@mmn@(zﬁ@t step
with@t LRHIRRicand timethyiexapiumstetrafiuareleratesfl.1 g, 15 7.7 mmol)
at RI'. The mixture was stirred for 5 h., filtered through a pad of Celite, and
washed with EtOPic. The filtrate was washed with agueous CuSO4, water,
Step Brieié-batre b ovey sy Ben Fiterby! enf-ootieehttbaedamiie residue was
Durt'rtied fuehromatogiapy- @@cﬁﬂi@wﬁtw&m@tﬁé@%@ﬁmﬂ%é&a&@%to 89 g,

3.8 mm(o zt?]qx}gg% eSIr %1% ?'%Ci L Mw%@ gglcil\clias)e%le ? a%l” 630w5ep MS 41§6 N,N,N',N'-

0X tetra -pyran-4-ami chiorl
tetrala\g@t]]m]drﬁ&a{@ﬂamlamme (2.0 g, 9.6 mmol), and tr1mcthyloxon1um tetrafluoroborate (1.1 g,

7.7 b etROXymatinil)ie trahytitred 261-pyirafitdrad e aiel (3.45i¢, 0:00&k8hed with
Et0 ADOPLINARINAG L0 2.tk W%%QQO%Q AMef mggtrogggecgglg@%@e é‘od'%%%% and

and stirred for 2 It The volatiles were rémovéd under reduced

Con“i}}ié@%%r@’ﬁolﬁﬁwetl‘t’é‘%&tfﬁ’d BB iR ESR AR P I AE QiR b SEY R Tdigcanes (0-
30% ste pifaithbedduired erodusific@iviih (MENAS= dBtHH) - 146.2. 25 Step 4.
N-14-Onethoxyhtethyljtetrahydro-2H-pyran-4-yli-4-[7-0-quinolin-6-

clopropyljlmldazo[l 2-bffl,2,4)triazin-2-yl] benzamide This
Sfe”g %{( A A prépa HAE YO gt?ﬁﬁ?f}'ﬁ’§}ff?ffﬁe4474l -quinolin-6-

yIcVeI@pmpymmﬁdatb[&v?tmmtmmakwh)@ﬁyméwzﬁbmmd trsifigrbamate (0.45 g,
0.00 Y8 weﬁ@mt@wﬁt%%@mﬁp&m&% 19 rateR 84lbMse W) and
firreq ?35'% bxample 119 : the, desired d
stirred {1 bumotma& eV BfolsTapyifimaaZsse PITY 19 §55ide Sty o
whichigizoiogiberizd nithst wWowhoeydskesmPiderys208EI86 00 N4N2-

N,N-Diisopropylethylamine (6 4 tiL, 0.037 mmol) was added to a mixture

7 uinoli leyc f|m| azo, 1,2 4]tiazin-2-yflbenzoic
Step gcﬁ(’;}’(ﬁ Oxy67ﬁ;i1y i X% 5‘%"0I 6mz7 é 4 %la g0 024 mmol), and
ylcyctmowWr@wﬁt&@ﬂo%ﬂaz%émﬁﬁmawdi yOuromum 5
hexafBJQ[@ﬂhQﬁﬂh&t@s (@&pﬁ@do 18ammyel) igulN, Negimetmdfermamide(@dbin-6-
1 L) C..Th as stir re for 4 h RT and rfle Y,
y cycg Ig @81 af_()' t?{m eg fbe Z01C us1ri f’[ atla_?:léf)gs to those for

product as a Tk
Examyle 1§54 8tsr03- Eﬁ%ﬁp@”ﬁb‘ REPY n id in- 4-y1-4-17-(1- qumolln -6-ylcyclop
ropy imi d[1,2-til 14,4) triazin-2- yllbenzamide

Example 119: 4-[7-(1-Quinelin-6-ylcyclopropyhimidazo[1,2-b]{1,2,4]triazin-2-yl]-N-1,3-thiazol-

2-ylbenzamide
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11 %N. This compound was prepared as a TEA salt starting from
2-fluoro-447-(1 -quinolin-6-
limidazo[1,2-b][1,2,4]triazin-2-yfibenzoic acid usin
%ﬁ%ﬁ%ﬁ%@énalogous to those for Example 119, LCMS: (MJ'-)E%U:SZE%(.)&?IOO
15 Example 121: '
N44-(Methoxymetl@str ydro-2H-pyran-4-y1]-447-(1-quinolin-6-
ylcyclepropyl)imida b2 triazin-25llbengamide if  Step 1.
(212)-2-10ert-butoxycartsbny4iatimciprapyi ¢fm 12
20N,N-Dimethylearbamoyl chloride {0.12'mY, 0.0 iot) was added to a
solution of tert-butyl [(1R)-2-hydroxy-Fgrethylethyl]c,arbamate (0.150 g,
0. mmol), 4-dimethylaminopyriding(0.02 g, 0.2 O and pyridin
' (0.2.311%2?\I rB?%%%ﬁnamg%@ﬁgﬂ Xéh g’)%rlga(enz %9 Vf}sf %%gmt&tﬁré&%%esf%rgﬁul'
quingKpspriiipie] AR RAP Elioe drieitshet PP HETE, SatupatétdNammoD, 13-
thiaZQIQ3uatd (arheg,'ﬂreo@ambc day BJENfWHNEtdﬂﬁCHDyBONﬁSﬁQﬂzJﬂH@i@qf—ﬂmdonium
llexa@lglg%ﬁ%&gﬁgtg (;8%&?@%1}%%%&%%9119&1 ?f&m%&‘&tg&é%@ap o} OE{ICL)?QE mixture

gel with EtOAC in héxancs (0-30%) to afford the desired product. W
was S5t 68 415 7P El 3R FiessR1 B Breh sriiove s EerbpAspiid product as a TFA
salt. diohvEthiNcatbarvate hydrochloride To a solution of
(2R)-2-[(tert-Butoxycarbonyhamino]propyl dimethylcarbamate (16.0 mg,
E 0.36552%'mmol hi EtOAc (0.2 niL) was added 4M of hﬁd(ogen chloride in
xanpple dokand YO B ity ahd-Shffadr tee Ry sramdlinydpeoibtiBldd thitiesin-2-
ylibewrduddepressure to give the desired compound. 5LCMS: (V1+11) = 147.1.
Step 3. N-14-(me(§n etlgyl,1tetrahyfro-21-1-pyran-4-y11-417-(1-qui 0

yleyclopropyl)irni &zo[ ,2-lL[1,2,4firiazin-2-yllbenzamide This
compound was preparedas salt staffi QA4AARL-0 -quinulin-6- 10
ylcyclopropyliimidazo[1, -bH , ' ml@ b acid using
procedures analogous to those for E\arry\\k]a\} tepg¥8. LCMS: (MI-i1) =

536.2 N

This compound was prepared as a TFA salt starting from 2-fluoro-4-[7-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for
Example 119. LCMS: (M+H) = 485.1.

Example 121: N-[4-(MethoxymethyDtetrahydro-2H-pyran-4-ylj-4-[7-(1-quinolin-6-
vleyclopropyl)imidazo[1,2-b] [1,2,4}triazin-2-yl]benzamide

| 0]
~N O\/LN
T

Step 1. (2R)-2-(tert-butoxycarbonyl)amino]propyl dimethylcarbamate

N,N-Dimethylcarbamoyl chloride (0.12 mL, 0.0013 mol) was added to a solution of tert-butyl
[(1IR)-2-hydroxy-1-methylethyl]carbamate (0.150 g, 0.856 mmol), 4-dimethylaminopyridine (0.02 g,
0.2 mmol) and pyridine (0.14 g, 1.7 mmol) in methylene chloride (3.0 mL). The mixture was stirred
overnight, diluted with EtOAc and washed with 1IN HCI, saturated NaHCO; and brine. The organic
layers were dried over NaySO,, filtered, and concentrated. The residue was purified by

chromatography on silica gel with EtOAc in hexanes (0-30%) to afford the desired product.
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Example 122:
IN-1(1R)-1-1(Dimethylamino)earbonyll-2-rnethylpropyll-447-(1-quinolin-6-
[m%) zoll,2-bll1,2,41triazin-2-yllbenzamide 15 Step
“)I@ umqa‘;(l:etate (100 mg, 0.6 mmol) was added to a solut%#/o 2007/085100
-(4,4,5,5-tetramethy1- 1,3,2-dioxaborolan-2-yl)quinoline (8.0 g, 31 mmol)
Step é d-bgtirerseBdne o leria i eI toluene (118 mL) and

water { kalifik) fofl red -pyeaddiiiencabardisyalobexylphiesphioa)be 20.0 mg,
0. O6§y rﬁlﬁt(%%y EjtdAc BEW’ @di&% M%Fl%rogg? dJﬂBﬁHé%nV\f@tsd%%% (6%1 and

h. After cooling to RT, the mixture was diluted with' EtOAc, washe
stirrelifeF e FingP s e TRARICUBATE FE s & At SV RIAStSHefesraepund
LCManveahcemrated. The residue was purified by chromatography on silica

gel with EtOAc in methylene chloride (0-50%) to afford the desired

oduct. 25 Step 2. 3-quinolin-6-ylbutan-hol A mixture of

Step § %(ﬁcﬁ”i‘?t@ﬂf}ﬁ‘ﬁg)éeﬁ Hia G trtdsy whél Srauraii 6n carbon (5 wtv%
yicychuppovteddorw divdiéd darbon vdteeguksa type F101 ra/w, 0.20 g) in

meﬁh@ngbﬁ%&@th}m%&ﬂ&ﬂ yoder hydrogan (Witha baligon). PfL(R:EJﬁBhn 6-

le CZO IO elnrl? Xt ([f V\{) fil'[ edlar}d\ﬂ-‘ enflltrcate ua > Cor]o trateg 0 Oll,l\éetott;lheO§e for

Yoy RO BHSERSLE (10 ]a/afnL RONERIG LI5S PO e g 08
EX&IBP&M%Iﬁ’ieﬁ%lleMﬁdM+H)'Fb5é6§olutlon of 3-quinolin-6-ylbutan- “1-ol (0.060

g, 0.30 mind) in methylene chloride (3.0 mL) was added

-t =l |ca 005
L e B e SR
Yle“’@!BQ"ﬁﬁ%l)?'Wé%eﬁ@ﬁ%ﬂﬁ“v@a)é%?ﬁ?éﬂ"é?/ern|ght at RT. The mixture was

purified by chromatou y on silica gel with EtOAc in hexanes (0-40%) to
afford the desired\%rod ct ((9.050 g, 84%). LCMS (M 114) = 200.0. 5 Step
4. 2-chloro-3-quirfoli

added to a solution

mg, 0.276 mmol) The mixture was sti med aItTRT for 2 h, diluted with
Step tpeg@g%@,ngi)mgregn _The filtrate was concentrated and purified by

RS ol ML ECh el e e 3000,
13, Zgggfybprmﬁwl)qumohne (8.0 g, 31 mmol) and 3-bromo-3-buten-1-ol (6.2 g, 41 mmol) in
toluefle[ (A%-Yzay Gy ath]imidazo[ keldhilli2 i Lidaigish 2oy UheB#aaiexyphosphino)-2',6'-
dimethoxy-1,1"-biphenyl (500 mg, 1 mmol). The mixture was stirred at 100 ‘C for 6 h. After cooling
to RT, the mixture was diluted with EtOAc, washed with water and brine. The organic layers were
dried over Na2S04, filtered, and concentrated. The residue was purified by chromatography on silica

gel with EtOAc in methylene chloride (0-50%) to afford the desired product.

Step 2. 3-quinolin-6-ylbutan-1-ol

A mixture of 3-quinolin-6-ylbut-3-en-1-0l (1.0 g, 0.0050 mol), platinum on carbon (5 wt.%
supported on activated carbon, wet, Degussa type F101 ra/w, 0.20 g) in methanol (15.0 mL) was
stirred under hydrogen (with a balloon) at RT for 5 h. The mixture was filtered and the filtrate was
concentrated to give the desired product (1.0 g, 99%). LCMS: (M+H) = 202.1.

Step 3. 3-quinolin-6-ylbutanal

To a solution of 3-quinolin-6-ylbutan-1-o0l (0.060 g, 0.30 mmol) in methylene chloride (3.0
mL) was added 2,2,6,6-tetramethyl-1-piperidinyloxy free radical (0.005 g, 0.03 mmol) and

107



10

15

20

25

30

35

A mixture of methyl 4-(3-amino-1,2,4-triazin-6-yl)benzoate (50 mg, 0.217

mmob and 2- chloro-3-quinolin-6-ylbutanal (61 mg, 0.26 mmol) in

%0530 %'}% cohol (3.0 mL) was heated at 110 15 for 48 h. The mixture was

adjusted to pH 9 by adding triethylamine. The volatiles were FeHAGRAY 08100

under reduced pressure and the residue was purified by chromatography
lodobsyzsite sttt HtAL- 34 mathy Eheretboreq0s6094)owsralebtdttRe. The mixture
was pasiechprocsiehRR20 dgn 22%) gl GMSEDNE QD (1680 Pto afford the desired

proddab; (QO%UE krhé monpigﬁ‘ly%%q{l ,2-1V [1,2,41triazin-2-yllbenzoic acid

20Lithiu droxi drate (24 mg, 0 57 mmol) was added to a
solution of methyl 447-
Step L Dribebi3-gxylethypivaidaizo[1,2-b][1,2,41triazin-2-yl]benzoaie (47 mu,

0. @518%0& %pr;[gf”(% &9@% l%),%g m(?t&‘%‘&)'s@gh ok%? ?'&9113{8?}566 grgm%anal‘l’)CSO mg,

mixture was stirred at R owed the reaction was

0.25 eam&élté Do IR Urreria 8t 4G SR W R AR tO S o spRndEiIg SO me.
0.27gvere hefitovedtundes seducak prios 3urelilotpl oxibl @cblaecs rud € pred Utiafiiek was

cong Mt o 0 1} ne chloride %
AR L U
o afford) TFH.%‘&QB“[% 083% 220 Jefixbin %th

N,N-Diisopropylethylamine (13 [tL, 0.074 mmol) was added to the mixture

Step Of Helif1Q=/3Q QMinRNN- &yyé@wlb,m%@[@}&ﬁ}%%ﬁbw%yﬂz%aé]benzonc

acid (9.70 tug, 0.0 ol amino-N,N,3-timethylbutanamide
g 1X Bﬁb% mmgt g% (leIBen(z o%na%?‘f -6-yl)bénzoate (50 n¥g, 9]7 mmol) and 2-

chlowrémms{@nﬁwwm% mbm&%@mmmﬁ@mmmg@@mwmm@t@i @810 C

for anMOofhindNdimesyiiormamicies(8,6.08ealk RiGlahhe. Mkt WEas Wi ethoved

undeé (1) rr:nguh}%la%gé;hﬁéjgg%g 1%%@1\5%? PRIIC ﬁf {'05%) ofé%r ;/t(ho% (sji 1§ %% with EtOAc in

meﬂlpdﬂeﬂyém%w@@z/ﬂ mgom@(awm mo@wwﬂe@ﬁ%n%ﬁd@zw& Bi{is4310.0.
triazin-2- yllbenzamide WO 2008/064157PC7E1U82007/085100

step - MP»P@{?&%W@@&%& O 9 371 &J@? %.q e 3 e

44741- quinolin-6- rop |m| triazin-2-yllbenzoic

acﬂdl%w W&“B"@i?ﬂ‘?ﬁ%‘éﬁﬂfﬁ%é‘&%‘a %%Hé@eﬁm S SpRivriom gigsthyl 4-[7-
(1-quindly);ceyietogiopyitaniiiet(ll 2, Meiad024 1 enaktand’Smg, 0.115 mmol) in THF (0.5
mL) Qﬁ@%@é{g@g&l (3) y '%Xtﬁkﬁ{%m&“@d?mﬂ}o%%%&ﬂ%%ﬁg stirred at RT for 2 h LCMS

hexafluorgphosphate (9.6 mg, 0.018 mmal) in N,N-dimethylfonnamide (

showgy) e FFEOTHEs ﬁﬁ%F&v&% S MERPITSES ‘Wﬂhﬁ‘a‘bd? By éﬁ%t@tlles
were(pal@pdoradforddiveddesisedt produdtcadacidApsaduct Gt wid Hiijetdy4B9d0in next

step. EXRRPIE A #= 3ok Iporo-N-11
-(methoxymethyl)cyclopropyl]-4-17-(quinolin-6- 10

yimethyl)imidazolE2-1411,2,41triatin-2-yllbenzamide O This
Step éopBRINd/ WasgprepaiedcasenllEAmaly Steuting ot dfdhiiseuaniolinmGlazo/ 1, 2-
b1 [1Y\eysiepropybnidaze(l,2-b111,2,41triazin-2-ylficnzoie acid procedures

an%'?\%%ssofa?o%@ S ngrgige)‘( %@ & 18 %741_ %M‘&) Ma-gl_tllzidecﬁ %08 t%xe mixture of 4-[7-(1-
quinolin-6-ylethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid (9.70 mg, 0.0245 mmol), (2R)-2-
amino-N,N,3-trimethylbutanamide (5.3 mg, 0.037 mmol) and benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (16 mg, 0.037 mmol) m N,N-
dimethylformamide (0.6 mL) at 0 "C. The mixture was stirred overnight at RT, purified by RP-HPLC
(pH 2) to afford the desired compound as a TFA salt. LCMS: (M+H) = 522.1.

Example 123: N-Cyclopropyl-2-fluore-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4] triazin-2-

yl]benzamide
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15 Example 125:

2-Fluoro-4-17-(quinolin-6-ylmethyDimidazolla-1)111,2,4 1triazin-2-yll-N(tetr
“Qm%%&]lg.,pyran -4-y1l)benzamide O Tins compound Wt&%@%@goo

as a TEA salt starting from 4-[7-(1-quinolin-6- 20

yIcycIopropyIflmldazo[l 2- b][1 2,4]triazin-2-yl]benzoic acid using

procedures analog to those for Example 123. LCMS: (1VIT-1) = 483.1.

Example 126: (3R)- 1- FlUe 7 -(quinolin-6 Dimidazo[1:2-b]
[1,2,4]triazin-2- yIIbenzg)&/g 3 61 O
2008/064157PCT/US2007/085100 Th co poNnd was prepared as

a TFA salt starting from 4-7-0 -quindli “6-N

ylcygloprenye IRk S- Rl 25 Wigr N asYliDRAZ UG AFIEL U rure. of 4-[7-(1-
procedures analogous to those for Example 123, LCMS: (M-HH) = 469.1.
qumq\_-l)uEQéfM@ %piyl)lmlda?o{l 2-b][1,2,4]triazin-2-yl]benzoic  acid (4.9 mg, 0.012 mmol,
prepd2ef- |0 KpsdribFd (guirahimp B-yinethy ) itid azolberbidyldy@nd Afrdazing: 2984 mmol) and

benzaﬁgﬁ%m;qug)ms(dune&pimgmﬁ,@mma@ REGRASER RS AIES SRl St mol) in
om

N,N- L{ met opy n'?.f ﬁt %]ﬁ,gfl ?%%il ey %§ﬁiﬁi eﬁiza(t) I%Taié)lld_%uhs anél purified by RP-
HPL@K@HeHG@@éf@ddtegmcmrq@@@sf@rTf@ Eata pWS 108 HIICME. (M +H) -
399.0. Example 128

ransg xycyclohex ino Imethyl)imidazoll
Examfl: &;?L % ftrl’l % o ér%ﬁ% }%;%L D&?O%n[poeﬂné‘ (\}/ivasgprepared as
ylmeﬁ’ﬁi‘lm@aﬁ’é‘t&rh}{&%ﬂPﬁlwwz(ﬂll‘éﬂﬂ?m%
ylcy-clopropyl)imidam] 1,2,4]triazin-2-yltbenzoie acid using
procedures analo;g@lgig Example 123. LCMS: (M+H) = 497.1.
Example 129: N

6-12-3-Fluoro-4-(1F1-imidaz6l-T*y1) eraa\l
ylmethyllquinoline =

N N

This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-
yicyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid procedures analogous to those for
Example 123. LCMS: (M+H) = 438.1.

Example 125: 2-Fluoro-4-[7-(quinolin-6-ylmethylimidazo[1,2-b][1,2,4]triazin-2-yl]-N-
(tetrahydro-2H-pyran-4-yl)benzamide

O
O N
QH N
N. _
F 2N\ N
s M=
N N

This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-y1]benzoic acid using procedures analogous to those for
Example 123. LCMS: (M+H) = 483.1.

Example 126: (3R)-1-{2-Fluoro-4-[7-(quinelin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-
yi]benzoyl} pyrrelidin-3-0l
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N N Toasolutionof64244-bromo-3-fluorophenyeim
dazo[1,2-b][1,2,4]triazin-7- ylimethylquinoline (6.5 mg, 0.015 mmol) in
whidianans (0.5 mL) was added (IS,2S)-N,N- WO 2008(06¢Lp,{RS07/085100
T/US2007/085100 dimethylcyclohexane-1,2-diamine (0.42 mg, 0.0030
mmol), copper(l) iodide (0. 28 mg, 0.0015 mmol), IH-imidazole (2.0 mg,
0.030 mmol) and potassiu § carbonate (4.34 mg 0 0314 mmob. The
mixture was stirreg o
was purified by RP-H (p

jght. After RT, the mixture
' th eroﬁ ct as a TFA salt.
LCMS: (IM+H) = 422.0 S Example 1 O \\ N

3-12-Fluoro-4[7-(quinolin-6- ylmethyblmu aztj 11
a-hifia, é&&ﬁ%ﬁh‘z Mﬁpbﬁﬁa}ﬂ%a 13-oxazglidingge Olfarting THhis quf'ﬂ@luﬁlﬁlolinﬁ-

as ared a alt s rt| from 642-(4-bromo-3-
s TR SO 5 A AR S TRl o hos for
Examplec@duik€dandibdbasits- ﬂhose for Example 129. L.CMS: (M+H) = 441,1,
Example 131:

e R S A “62% ?Meﬁﬁr. S Gl i
Step 1. tert-Butyl

(2S)-2-(2-11uoro-4- HQ
yllbenzoyeaming)-3,3-cli ud@moat

(qumolln 6 -ylmethypimidazo[1,2-b Afriazin-2- yI]ben20|c acid (90.0
gg 0,225 mmol), tert- bu are% (28) -2- %r%go 3]13 -dj rﬁelihylgutang_zﬁ_(l _quinolin-6-

hy roch‘forlge 1 mmo enzotriaz
ylcy%sa}mwﬁﬁr@m;ﬂ%?ﬁ@ﬁbﬁ%ﬁﬁ Wﬁé%&%#&ﬁ@gﬁhﬁfé PSEB et foorhpae for
Exampnaodsinchiddimethydfaroamide (2.0 mL) at O C. The mixture was stirred

overnight at RT and was added to aqueous acetonitrile. The precipitates

were filtered, dried to give the desired product (0.093 g, 72%). LCMS
Exanem_ef_w %gglg‘oég-(gr[%rﬁ-é hydroxycyclohexyl)-4-[7- (qu1nohn-6-ylmethyl)1m1dazo [1,2-

bl [1,£25-2={@-Flibrozdnriide(quinolin-6-ylinethyBimiciazo11,2-fill1,2,4 1triu
-2- yIIbenzoyIamino) 3,3-dimgthylbutanoic acid Trilluoroacetic acid (1.0
mL, 0.013 mot) was/ack ed tg ution of tert-butyl (2S)-2-(2-

fluoro-447- (qu@li‘ TTathy l@ azo [1,2/-{)&1—@@?in-2
&
Z N N\ N/
Sy /KN

-yllbenzoylarn ino)-3,3 F
This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-

yleyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for
Example 123. LCMS: (M+H) = 497.1.

Example 129: 6-{2-[3-Fluoro-4-(1H-imidazol-1-yl)phenyljimidazo[1,2-b][1,2,4]triazin-7-
ylmethyl} quinoline

:\
QN
X
N.
To a solution  of  6-[2-(4-bromo-3-fluorophenyl)imidazo[1,2-b][1,2,4]triazin-7-

ylimethylquinoline (6.5 mg, 0.015 mmol) in 1,4-dioxane (0.5 ml) was added (1S,2S)-N,N'-
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WO 2008/064157PCT/US2007/085100 dimethylbutanoate (0.092g. 0.16
mnaol) in methylene chloride (1.0 mL) and stirred at RT for 2 h. The
wiPlatiss ere removed under reduced pressure to give the gesitedoo7/0ss100
product as a TEA salt. LCMS: =513.4. 5 Step 3.
N-US)-2,2-diniethyl-1-gmethylamino carbonyllprop [-2-fluoro-4- 174%umoli
dimefyygey; ?H@t?ﬂfdeﬁw%%%ﬁ(‘é“ﬁ]nﬁ 9. MR- G2 Al (0-28 me, 0.0015 mmol),
TH-iN dh=dDdi €0p rop Vil @ yteimin @ (@ fopiss iGnl darvenab) Wad addetBid theehixXteenixture
was a3 1@(2c UU&H&& ]A7ﬁég%Uﬁh@f@mﬁé%mméq@%q;u%ﬁed by RP-HPLC (pH 2) to

Altriazin-2-y1 benzo Iamlno) 3,3- dimethylbutanoic acid TEA salt
sive PO POUSTS PR BT 2 T, 0.2 i 04 10 mmol

and benzotriazol-1- onxytrls(d|methylam|no)phosphon|um
Exaxﬂﬂxaﬁw%%M§me[v(%édmehﬁl@%mwmma%ﬁ sippathyeARRMILIE IR m 13-
13-0 31?@]_ C. The mixture was stirred at RT for 2 h and purified by
’ & ('Eﬁ—| 2) to afford the desired product as a TFA salt LCMS: (M-kti)
=526A. Example &3
N-(1S)-1-[(Dimethylgming)carbony1]-2,2- dlmethylpropyl -2-fluoro-4-
[7-(quinolinl 5 6-ylme yb 3 qXg-2-yllbenzatnide
This compound was prepe
(2S)-2-(2-fluoro-4-[7- (qumolln 6- s J=
yhnothyl)iinidazo[1,2-b][1,2,4]triazif2-yllbenzoylaminot

3 :T&dsmeﬂmﬂbmanmacpdaam sabt L&lngﬁwo@eﬁur@m&alag;aus 4g2heseymo-3-

for E |\/| l l 0 4, 20 Exa
o e SR TR st g e
for Exgminde Hﬂwéﬂsﬁ?ﬁn‘rﬁﬁ*ﬁﬁf@ $ [1,2,4] biazin-2-yll benzamide %. This
compound was prepared as a TEA salt starting from

Exar1($§)f§f @\Jfkfgfq éﬂn& ?H&et ammo)carbon l]prop)S]-Z-ﬂuoroA-[7—(qu1nolm-6-

meth plmldazoL1 ,2-b][1,2A]triazin-2-yl][benzoylamino
ylm%“@ﬂ’fﬂ‘i‘éfﬂ?l@lﬁﬂ Gid! Hféi‘d‘ XHtHemY brocedures analogous to those
for Example 131. LCI\)QS‘/(M+H) =552.5. Example 134:
N-p1S)-1-[(Dimet Iammo)rbonyl] -3-methylbuty11- 2 fluoro-4-[7-(quinoli
n-6- ylmethyDimid A2 A trlazm 2- yI loenrgamide WO
2008/064157PCT/U 00%/088 :

—

yhnethy- elmldazolll 2- 13111 2 41triazig<2-yibenzoic acid using
Step P rZO %egul%éze P@@}? 9219075’0@ [t 9?5%{8172]:91;1":6 e%!yl):zl'n%%lazl‘o(["}\@%ﬁ ) 2, % tazin-
yl]beﬂzﬁld@fﬁoﬁd{%fme@%%fﬁwfi Kmethylamino)carbonyllbutyll-4-17-(quinolin-

6 NyhrptiytyupitanodiiRen]402,4] wiazinsy loartdacdidehe mixture of 2-fluoro-4-[7-
(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid (90.0 mg, 0.225 mmol), tert-butyl
(2S)-2-amino-3,3-dimethylbutanoate hydrochloride (63 mg, 0.281 mmol) and benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (150 mg, 0.34 mmol) in N,N-
dimethylformamide (2.0 mL) at 0 C. The mixture was stirred overnight at RT and was added to
aqueous acetonitrile. The precipitates were filtered, dried to give the desired product (0.093 g, 72%).
LCMS: (M+H) = 569.5.

Step 2. (2S)-2-(2-Fluoro-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b] [ 1,2,4] triazin-2-yl] benzoylamino)-
3,3-dimethylbutanoic acid

~ Trifluoroacetic acid (1.0 mL, 0.013 mol) was added to a solution of tert-butyl (28)-2-(2-
fluoro-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4 ltriazin-2-yl]benzoylamino)-3,3-

111



10

15

20

25

117;N This compound was prepared as a TFA salt starting from
2-flu.oro-417-(quinolin-6- 10

winsyhipidazo[1,2-b][1,2,4]triazin-2-ylThenzoic acid US'”%E@B@%%&OO
analogous to those for Example 131. LCMS: (M+H) = 526.4. Example

dlmeW{?ﬁQ‘)?i@[{@ﬁﬂ%ﬁaQtéﬁﬂ}?&l%&}%i%?lﬁ-%ﬂﬂﬂ byt 82 GBrS A amby The
volatllgs- Greydnethydimidaz ofdy &6 e Rudd triagive 2hy Ibeinahpmideci 8s a TFA lsigdt. LCMS:
(M,,_}@pgg;@qnd was prepared as a TEA salt starting from
2-fluoro-4-17-1quinolin-6-
ylmethyDimidazo[1,2-b][1,2,4]triazim2-ylIbenzoic acid using procedures
Step AndtogdUs idtladse fdfresarmplecl@tbdi@MSBpi NS p -5 A014in2l EBxample
ylmellz}l?zmzdazo{i 2- ?] /1.2, 4]!2;zazm -2 yl]begzamzcg’e wil.of 4 i
zetl car or uinolin-6-
ylmé% s lffg(i)e il% L 2%] ﬁgltn%rlﬁ 1%\&?fybé(énzaCIréj:l e? e &?ZS}Z'(Z'

fluor Qﬁd@f@ﬁ@@ﬁ@@ﬂ@@@@ﬂﬁ@%f@@ﬂ 2 4TFFﬁ§%§rﬁEWWWa§1®repared as a3»3-
dlm@iﬁ?lﬁuﬁﬁﬁl&tﬁﬂimomt%fﬂ;@fﬁlg‘léz.%muﬂﬂﬁﬁﬂ %ethylamme (2M in THF, 0.2 mL, 04

o R ST R . o
mmo@% Té»l‘iﬂlﬁnffbb(@&ﬁ?@}iﬁ@d%/ﬁﬁ’é‘fhm%@ai%ﬂ Elﬁ]ure was stirred at RT for 2 h and
purifldd Bydkpiamn 26y 23 1d aIrqpy raz dstrey BprapanenitFilesaBte pMs: (M+H) = 526.4.
6-brorno-1,2,4-11-3-aatine 10Bromine (3.8 g, 24 mmol) in chloroform (20
mL) was added to a suspension of 1,2,4-tr azin- 3-amine (1.92 g, 20.0
Exarpifidfiim NS okd AR B ATt ot Eb b A iRy s *ﬂé&f&ﬁ’r(ﬂr}ﬁmh“—
6-ylro@hy))inid ik 2Fb W styudshed -wilkesatmidéed NaHCO3. The organic layer
was separated, dried oyey MgSO4, filtered, and concentrated. The residue
was washed with acetor e/hexanes (1/1) and filtered, to glve the product

193 2/195 2

This compound was prepared as a TFA salt starting from (25)-2-(2-fluoro-4-[7-(quinolin-6-
yimethyl)imidazo[1,2-b][ 1,2 4triazin-2-yl]benzoylamino) 3,3-dimethylbutanoic acid TFA salt using
procedures analogous to those for Example 131. LCMS: (M+H) = 540.4.

Example 133: N-[(1S5)-1-(Azetidin-1-ylcarbenyl)-2,2-dimethylpropyl}-2-fluoro-4-{7-(quinelin-6-
yimethylhimidazo[1,2-b][1,2,4] triazin-2-yl]benzamide

C\N ’N
H N
0 F ZARY N\ z
N
. s
N~ N

This compound was prepared as a TFA salt starting from (25)-2-(2-fluoro-4-[7-(quinolin-6-

~ ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoylamino) 3,3-dimethylbutanoic acid TFA salt using

procedures analogous to those for Example 131. LCMS: (M+H) = 552.5.

Example 134: N-{(15)-1-[(Dimethylamine)carbonyl]-3-methylbutyl}-2-fluoro-4-[7-(quineolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]|benzamide
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Step 2. 6-[1-(1-Ethoxyethyl)-IH-pyrazol-4-y1J-1.2,4-triazin-3-amine.
Sodium carbonate (510 mg, 4.8 mmol) in water (I mL) was added to a
[ -bromoL2,4-thazin-3-amine (0.420 g, 2.40 mmol), 1-

@t?l@)%&ﬁ&%)A-(&éS,5-tetramethy1-1,3,2- 20 beitlsamrossion
dioxaborolan-2-y1)-1H-pyrazole (0.766 g, 2.88 mmol), and
tetrakis(triphenylphosphine)palladium (100 mg, 0.1 mmol) in toluene (7
mL) and ethanol @ mL): The resulting mixture was heated at 110 'C for 2
h. The mixture Wa/w(‘]o},ofe 8 RLdiluted with water, and extracted with
chloroform. The com ineﬁorg :
filtered, and concentrated. Tieé Tesidue Wasteate 0z p €H,C12/Et20 and
filtered to give the desired product (0.89 g:69%). LCMS: (M-H) = 235.4.
Step 3. 6-12-(1H-pyrazo|—4-y0hnidazo[]f,Z-P
11 7IPsaserme iy -y etpRAtpdirtsline TR migturgaging  from 2-fluoro-4-[7-(quinolin-6-

ylme@rﬂbﬂd@%pm;hy&ﬂzﬁhﬁyﬁ?%zw&%ia,ﬁstﬁ@mm&&ménal%eﬁ MQthose for

66 | zchfQrp-3-quinolin-6-ylpropanal (480 mg, 2.2 mmol) in

Bxa |§§%%&?§gdo§hn§4é}§ mc%_ \'/%as heated at 110 'C for 2 days. After cooling to
RT, 0.2 triL of concentrated HC1 was added and stirred 30 until

Examaphn pistelyRiapoee otk)-Fhe tholit foimedamas palibaielibhyy filtatiqguidolin-6-

ylmegl;}gimﬁgg [gmﬂ,gqgtqamg_%?gg/g%&gﬂPC'I_'/E$2007/085100 (0.35¢.
64%). LCMS: (M+H) 328.3. Step 4. 3-{417-(Quinolin-6-; ethyl) d
0)7,2-1,1[1,2,41t cupyrazol-I- yl}propanenitrile
1,8-Diazabicyc|o[5ﬁl.0] ndeg-7-ene (14 ttL, 0.092 mmol) was added to a

mixture of 6-[2- _N

(1H-pyrazol-4-yl)imid zo[ﬂz-l rlilazin- <y !@@

mg, 0.0305 mmol) and 2- prepenenitje (do0R.L,0L61 Amol) in

acetonitrile (0.2 mt.). The mixture wassti at 60 C overnight. The

mixture was purified by RP-HPLC (pH é\S to give the desired product as a

TERhisa gOpoavrg: my)m_e@ng_sqsl@ E"ﬁémii‘l’é sgging from 2-fluoro-4-[7-(quinolin-6-
yimefhsll firf€Qaisial MGy barthyRimidazolbi2-bidd ] piezidindsy Halokbupyt@ziose for
ExaMlﬁE%@UﬂElﬁsz JHS’L@%@Q.de (2.4 mg, 0.061 mmol) AN as addedtoa

solution of 6-12-(1H-pyrazol-4- 15

yl)imidazo[1,2-b][1,2,4]triazin-7-yOmethylquinoline (10.0 mg, 0.0305
Exampiedddn N ddipietDiiatmamite)(@rbayl)-anRTh g@hdtghiz €th606-8- [MH@uinolin-6-
ylme%fﬁmﬁﬁ‘ﬁ%?ﬂkt-rﬂﬁléﬁn]}t}’ﬂziQﬂﬁﬁ@ﬁ%‘i}ﬁd’é’as then added and the reaction

mixture stirred for 2 h. The reaction mixture was then purified by RPHPLC

(pH 2) to give the de/:qﬁf product as a I'M salt. LCMS: (M-H) = 367.1.

inoline (10.0

N

O
N
H =
0 N. B
, F 2N\ N
s M=
N N

This compound was prepared as a TFA salt starting from 2-fluoro-4-[7-(quinolin-6-

AN
P

ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for
Example 131. LCMS: (M+H) = 540.4.

Example 137: N-[(1R)-1-(Azetidin-1-ylcarbonyl)-3-methylbutyl}-2-fluoro-4-[7-(quinolin-6-
ylmethylimidazo{1,2-b]{1,2,4]triazin-2-yl|benzamide
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20Example 140:
2-14-17-(Quinolin-6-ylmethyl)imidam11,2-b111,2,4]triarin-2-y11-111-pyra7
-]= laruide 1:121°1 N O N Cesium carbonate (40
v?n&r%]%%};\;}\/géﬂs%z;dded to a solution of 642-(111-pyrazol-4- WU&&‘%/OSSIOO
yHimidazo[1,2-b][1,2,4]thazin-7-ylimethylquinoline (10 mg, 0.0305 mmol)
and 2-bromoacetimidg 25 (0.0084 g, 0.061 mmol) in
N,N-dimethylfm idey0.5gnL). The mixture was stirred at 60 'C.
overnight, and p RP<HBALC (pH 2) to give the desired product as
a TEA salt. LCMS: (MHI) 385.
4-14-17-(quinolin-6-ylMethyl)i o1, 3, iA-2-y11-1. R30
pyrazol- by11 piperidine-Ecarboxylale \\th>N
20081064157PCPUS2007/085100 Steg . tert-Butyl
A-fihEtAsufery Ooxy pipardine - Rcaisoxplatetartingl drems Slutiore of [7-(quinolin-6-
yln1eﬁﬁf/ﬂ5bﬂ1ﬁdzéfhyd>ﬂpl>,(2/p]ﬂ&ﬂﬁiﬂ@'ﬂbeﬁ@(ﬁbo&}ikatﬁsﬁ%3&@6&1}5@|Hﬁwl))ggﬂls to Ith((j)se for
loride (4 ml,).and triethylamine (0.42 mL, 3.0 mmol), coole
Exar\%{v}f?%q;érlf %g%%%w ﬁgﬂs 5%%@ methanesulionyl chloride (0.14 mL, 1.8 ;
mmol). The mixture was stirred for 2 h, and partitioned between EtOAc
Exaapld va8tes- [FHe @ganioeyansund)ndshe 2414 @idzbone, thieshaxar -
yl}p,l\{lolga%%%rﬁgered, and concentrated to give the desired product as a solid
(0.41 9,98

%). LCMS: (M+Na) = 302.3.
N

\\/\ NIN\ AN
— /N N N _
N
NS )Q
N N

Step 1. 6-bromo-1,2,4-triazin-3-amine

Bromine (3.8 g, 24 mmol) in chloroform (20 mL) was added to a suspension of 1,2,4-triazin-
3-amine (1.92 g, 20.0 mmol) in chloroform (100 mL). The reaction mixture was stirred at RT for 60 h.
The mixture was washed with saturated NaHCOs. The organic layer was separated, dried over
MgSQ,, filtered, and concentrated. The residue was washed with acetone/hexanes (1/1) and filtered,
to give the product (0.78 g, 22%) as a solid. 'H-NMR(400 MHz, DMSO-d): § in ppm, 8.40 (s, 1H),
7.42 (br, 2H); LCMS: (M+H) = 175.2/177.2; (M+H+H,0)= 193.2/195.2.

Step 2. 6-[1-(1-Ethoxyethyl)-1H-pyrazol-4-ylj-1,2,4-triazin-3-amine.

Sodium carbonate (510 mg, 4.8 mmol) in water (1 mL) was added to a mixture of 6-bromo-
1,2,4-triazin-3-amine  (0.420 g, 2.40 mmol), 1-(1-ethoxyethyl)-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazole (0.766 g, 2.88 mmol), and tetrakis(triphenylphosphine)palladium
(100 mg, 0.1 mmol) in toluene (7 mL) and ethanol (5 mL). The resulting mixture was heated at 110 °C
for 2 h. The mixture was cooled to RT, diluted with water, and extracted with chloroform. The
combined organic layers were dried over Na,SQy, filtered, and concentrated. The residue was treated

with CH,Cly/Et)O and filtered to give the desired product (0.39 g, 69%). LCMS: (M+H) = 2354,

Step 3. 6-[2-(1H-pyrazol-4-yl)imidazo[1,2-b][1,2,4]triazin-7-ylJmethylquinoline.

A mixture of 6-[1-(1-ethoxyethyl)-1H-pyrazol-4-yl]-1,2,4-triazin-3-amine (390.0 mg, 1.665
mmol) and 2-chloro-3-quinolin-6-ylpropanal (480 mg, 2.2 mmol) in isopropyl alcohol (20 mL) was
heated at 110 "C for 2 days. After cooling to RT, 0.2 mL of concentrated HC! was added and stirred

until completely deprotected. The solid formed was collected by filtration to give the desired product
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10 Step 2. tert-Buty! 414-17-(quino6-ylinethyl)ii id
ol-1,2-1.]4Jtriazm-2-yll-IH-pyrazol-I- yl}piperidine-I-carboxylcae A

WO G217 . o PCT/US2007/085100
612-(1H-pyrazol-4-yl)imidazo[1,2-b][1,2,41triazim7-y1]-methylquinoline

(101 mg, 0.308 mmol), tert-butyl
(0'35&[?ﬁ(é}%ﬁ%ﬁd%ﬁgx?ﬁ%%éricline-l-carboxylate (0.17 g, 0.62 nunot) and
cesium carbonate (0.30 g, 0.92 mmol) in N,N-dimethy-lformamide (2 mL)
Step WAS BIFTRS, AL GinteaPysIaahE T he Mixidre was puriied,by, RP-HPLC
P (pHS{:?Iloiﬁ%o give t é de@%eé pro;duct?14 rrzléﬁ ZLCMJ}S@?(M%%) =511.2 Step
yl}prg;?aneml’rzle
67 24 Dipiguridinta 4 1Hdpyazel -4 4y ljimid oo flnieb Mas] aBdfirky ay rixathoy b o-[2-
(1H-pRlbes Litereaactie)Acid A2imk) ashadded i a SAIURRNf 3@ Ryl and 2-

Pron S, e 105 BRSO, 2 P Mo s simed 60 °C
overtpihb ridineikiesy Bex ki bo P g 180 AP thimiel eirerive thsdiseieretviotide {0 BA salt.
Levlgvang stigned at RT for 1 h. The volatiles were removed under reduced
pressure and the residue was purified by RP-FIPLC (pH 10) to give the
desired product. LCMS: (M+H) = 411.1. 25 Step 4, Methyl 4-(4-17-(quinoli
Exargia d@th | faizelin-o-paqatiny Dimids b1l fpiiazer2ryll-1H-pyrazol-1-
ylace/difigpréichne-]-carboxylate Methyl chloro formate (4.0 pL, 0.051 nunol)
was added to a solution of 642-(1-piperidin-4-y1-
1H-pyrazo|-4-yl)imidaéffr1\,3?l)ﬂ ,2,41hiazim=T-yI} ‘
0.017 mmol) and trié\%hylami € (O Iﬁm 06 #el)# methylene chloride
(0.5 inL). The mixture was stirred r;ﬂahN 0 and then purified by
RP-HPLC (pT4 2) to give the desired product as a TFA salt. LCMS:
(Ms,opjg})l:hn@gi_q__(g&amp@o_@_zmmol) was added to a solution of 6-[2-(1H-pyrazol-4-

yl)im?dﬂ(b[@,mbﬂ‘ﬂ}Eﬁﬁrﬁﬁ%ﬁﬂ}iﬁéﬁﬂ@ﬂﬁ@ﬂ@mﬂb@'1711@Uirmdjﬂ}ﬁ' mmol) in N,N-

. yIimethylimidazall ,2- 2 Altriazin-2-yll bepzamide W
e s S AR S W B st G wnod
was %W@@éﬁ%%tﬁ?@t% mlﬁgiqs_‘@:rﬁg b4 fhJBte reaction mixture was then purified by RP-
HPLyIgchpsepyd intdsizal pradblf ks 4Rrazin i yitbenzols agid. using
procedures analogous to those for Example 123. LCMS: (M+H)= 483.4.
Example 143: 2-Fluoro-N-(2-hydroxyethyl)-4-17 o
a2 R BT K o B e ZaHha s gyrasot-1-
yljacktamidompound was prepared as a TEA salt starting from
44741-quinolin-6- %Qéxlcyclo yeimidazo[1,2-b][1,2,4]triazin-2-ylibenzoic

aci.d using procedur s\ﬁﬁélu' g s to thos mpie 123. LCMS:
(M+H) = 443.2. @) Z NN N7
\N)Q"N

Cesium carbonate (40 mg, 0.12 mmol) was added to a solution of 6-[2-(1H-pyrazol-4-
ylhimidazo[1,2-b][1,2,4 }triazin-7-ylJmethylquinoline (10 mg, 0.0305 mmol) and 2-bromoacetamide
(0.0084 g, 0.061 mmol) in N,N-dimethylformamide (0.5 mL). The mixture was stirred at 60 "C
overnight, and purified by RP-HPLC (pH 2) to give the desired product as a TFA salt. LCMS: (M+F)
=385.3.

Example 141: Methyl 4-{4-|7-(quinolin-6-ylmethyl)imidazo[1,2-b}[1,2,4}triazin-2-yl}-1H-
pyrazol—l-yl}pipefidine-l-carboxylate
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This compound was prepared as a TFA salt starting from
447-(1-quinolin-6- ylcyclopropyHimidazo[1,2-b][1,2,4]triazin-2-yEbenzoic
ﬁ@@gﬁﬁrocedures analogous to those for Example 123. PICCILI\{EZOWOSS)IOO
xample 145:
2-Fluoro-N-[4- (rnethoxymethyl)tetrahydro -214-pyran- 4 y11 -4-17-(quinolin-
6- ylmethyl)imidazo[{,2-js
2008/064157PC4Y,
TFA salt starting from 4-
ylcyclopropyl)imidazo[1,2-b][1,2,4]tria% vésylljenzoic acid using
procedures analog)ous to those for Example 123. LCMS: (M+H) -527A. 5
Step é)églln%,’@/ lﬁ@mezh) sulfonyl)oxy]piperidine-1-carboxylate
N-(@yeloprapyl néthg)iRd sl denokdxy Fifepidimelineéydryétiay lfidlid gz oil52-mmol) in
meth}ﬁﬁe‘- éh%ﬁ&%“@rzrﬂ&éﬂﬁ*%é%iﬁtﬁe QOQB" lﬁlLNS 0 mmbl Sc@@fg}p@ﬂﬁ]qﬁ/\’ @S bath, was

red aI st rtr om 447 0- guinolin- 6-
w0 B S BILL 2 hELA 5 SHN SR S g ond o

‘ betwméé%reefhwaregahs @egm@s’eymma@ Exdndptath 237 HCMSn¢Mikle) sver MgSO,,

filtorfR 3t EoxEERPIR A givchiMOlesited priguinalin-Golimethyhimieazotms: (vi+Na) =
302 32,-MiI,2,41triazin-2-yII-N(tetrahydro-211-pyran-4-y|methyl)benzamrde 0

“15This compound was prepared as a TFA salt starting from 4-[7-(1-quino

lin-6- ylcyclopropypimidazo[12-b][1,2,41triazin-2-yl]benzoic acid using
Step Preeegiures snalegousiosthnsefoExanpte s 282 WeMS: MMy H)E AL SA-1-
yl}piperidine-1-carboxylate
A mixture of 6-[2-(1H-pyrazol-4-yl)yimidazo[1,2-b][1,2,4]triazin-7-yl]-methylquinoline (101

mg, 0.308 mmol), tert-butyl 4-[(methylsulfonyl)oxy]piperidine-1-carboxylate (0.17 g, 0.62 mmol) and
cesium carbonate (0.30 g, 0.92 mmol) in N,N-dimethylformamide (2 mL) was stirred at 90 "C
overnight. The mixture was purified by RP-HPLC (pH = 10) to give the desired product (14 mg).

LCMS: (M+H) = 511.2.

Step 3. 6-[2-(1-Piperidin-4-yl-1H-pyrazol-4-yl)imidazo[1,2-b] [ 1,2,4] triazin-7-ylJmethylquinoline

Trifluoroacetic Acid (0.5 mL) was added to a solution of tert-butyl 4-{4-[7-(quinolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-1H-pyrazol-1-yl} piperidine-1-carboxylate (0.014 g, 0.027
mmol) in methylene chloride (0.5 mL) and stirred at RT for I h. The volatiles were removed under
reduced pressure and the residue was purified by RP-HPLC (pH 10) to give the desired product.
LCMS: (M+H) =411.1,

Step 4. Methyl 4-{4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-1H-pyrazol-1-
vl}piperidine-1-carboxylate

Methyl chloroformate (4.0 uL, 0.051 mmol) was added to a solution of 6-[2-(1-piperidin-4-yl-
IH-pyrazol-4-yl)imidazo[1,2-b][1,2,4]triazin-7-yl]methylquinoline (7.0 mg, 0.017 mmol) and
triethylamine (9.5 pL, 0.068 mmol) in methylene chloride (0.5 mL). The mixture was stirred for 1 h,
and then purified by RP-HPLC (pH 2) to give the desired product as a TFA salt. LCMS: (M+H) =
469.1.

Example 142: 2-Fluoro-N-{(18S,25)-2-hydroxycyclopentylj-4-[7-(quinolin-6-
ylmethyhimidazo[1,2-b][1,2,4]triazin-2-yl] benzamide

116



10

15

20

Example 148:
N-[2-(Dimethylamino)ethy11-24Thoro-4-17-(quinolin-6-ylmethyl)imid
“%Z‘EMS/%E égg,,hl | 1,2,4j triazin-2-yltbenzamide This comppRR;Yas:/0s5100
prepared as a TFA salt starting from 4-117-(1-quinolin-6-
ylcyclopropylnmidazol[1,2-b][1,2,4]triazin-2-yllbenzoic acid using '
procedures analo 18"those for Example 123. LCMS: (M+H) = 470.4.
25 Example 149: %D/I
2-FIuoro-N-(2-piperidin-ﬁylet :
11,2 4]triazin-2-yllbenzamige "WO -
_NT NN This compound was peepared as a TFA salt starting from
447-(1-quinolin-6- ylcyclopropyl)imidazo[l,2-b][1,2,4]triazin-2-yl]benzoie
acidiisifefIPrRE8duiTess AFRBHOUS todthdsé forkxARifRe 153m ENfS!-quinolin-6-
yleyc{drdpy Fnidekel 1 3-Exarpeadn®-yllbenzoic acid using procedures analogous to those for

-Fl -N-12-()-meth rrolidin-2-yl)ethyll-4-17-(quinolin-6-
E F&‘%F},Mgz&'ﬁ thydpyr yhethy q
Vet yhimi azoiLl,SeZ-Olll,2,41triazin-2-y||henzamide N/O This

compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-
ExaniflyloyelapFapyinidaneib -2 41 igpinHd-gHoernobimbic ity
b] ll,pﬁ?&%%{g%?g@,@gm&% to those for Example 123. LCMS: (M+H) = 510.4.
Example 151:

2-Fluoro-N-(pyridin-2-ylmetlyl)-4-17-(quinolin-6-ylmethxOimidam[1,2-

0111,2,41thiazin-’§9y116ég a @ m
N.
F Z NN 'N/
\NkN

This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-

y;

yleyelopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for
Example 123. LCMS: (M+H) = 443.2.

Example 144: 2-Fluoro-N-[1-(methoxymethyl)cyclobutyl]-4-[7-(quinolin-6-
vlmethyl)imidazo{1,2-b}[1,2,4]triazin-2-yl]benzamide

O
/O\j EN SN
H
F Ny N\ Z
N
s A=
N N

This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-b}[1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for
Example 123. LCMS: (M+H) =497.2.

Example 145: 2-Fluoro-N-[4-(methoxymethyl)tetrahydro-2H-pyran-4-yl}-4-[7-(quinelin-6-
yimethyl)imidazo{1,2-b}{1,2,4]triazin-2-yl}benzamide

Q)
\QO
/O N SN
H
N. P
F 7 NN N
\)Q
N~ N
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15NN This compound was prepared as a TFA salt starting from
447-(1-quinolin-6- ylcyclopropyl)imidazoil,2-1)111,2,41tiazin-2-yllbenzoie
“%c'iqu%i&gsgrocedures analogous to those for Example 123.J.GMS007/08s100

(1)(4---H) =490.4. 20 Example 152:

2-FIuoro-N-(pyridimB-yImethy(l1)-4-17-( uinolin-6-ylmethyllimidazo[1,2- b]

[1, D ARSI DEH, RFRBRECIWAS 20081064127 PEFRES 2557 /085 Thlgauinotin-6-
yleycldpisigonnpdunt Aral [ diiairenl-as Bbdizdi salidstsirtgg dredmres analogous to those for
Exarfihé 165 auiRainsg-ileysdgpropyOimidazo[l,2-b][1,2,41triazin-2-ylibenzoic

acid using procedures analogous to those for Example 123. LCMS:

(M+1-1) = 490.4. 5 Example 153:

5 ExamppRliroN(yyhgirepyipintey Dy o g-¢efdi(olinoBnyfrybteyhiRindidagdl1,2-
b1, DAt R aBinAniikentamide This compound was prepared as a
TEA salt starting from 4-[7(1-quinolin-6-

ylcyclopropyl)imidazo[1,2-iy[1,2,41triazin-2-ylibenzoie acid using

procedures analogers t(gtho 10 Exam S: (NILE) =

490.4. Example 154: . Neg P

2-Fluoro-N-(2-pyridin-2-ylelhy0-4-[7 ui/ngli -6-ylmethypimidazo[1,2-

bilE2,4]triazin-2-yObenzamide -C%-N N"15%his compound was prepared

ashil FAsplhwlarting freepAcly-QsquinalingG-salt  starting from  4-[7-(1-quinolin-6-

IcyclopropyOimi -1)][1,2,4)triazim2-ylThenzoic acid usi

- ! 191 e fi

e A S R P g s
- 10 Examg_m@é@wf (M-+H) = 453.2.
2-Fluoro-N-(l-pyridin-3-ylethy0-4-[7-(quinolin-6-ylmethyQOimidazoll,2-

Exan%%?lezp‘ﬁi'o%@ljf#?(ﬁ(maﬁﬂ-(%@ﬁ%?h J)ixéﬁﬁﬁﬁ?fi‘iiﬁ!ﬂ,ﬂg]%ﬂ@%[ﬁg as

a TEA salt starting from 417-(1-quinolin-6-
(tetr P dEpHopN IR AP [ IS S friazin-2-ylbenzoic acid using
_procedures analogous to thgse for Example 123. LCMS: (M*H) = 504.3.

O (0

F /N‘N N\
N
A

15 This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for
Example 123. LCMS: (M+H) =497 4.

Example 148: N-[2-(Dimethylamino)ethyl]-2-fluere-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-
20 b][1,2,4]triazin-2-yl|benzamide

l O
/N\/\N
H AN
. /N\N{@
e

This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-
vleyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for
Example 123. LCMS: (M+H) = 470.4.

25
Example 149: 2-Fluoro-N-(2-piperidin-1-ylethyl)-4-|7-(quinolin-6-ylmethyl)imidaze|[1,2-
b}i1,2,4]triazin-2-yl]benzamide
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25 WO 20081064157PCT/US2007/085100 Example 156:
2-Fluoro-N-(1-pyridin-4-ylethyl)-447-(quinolin-6-ylmethyllimidazo[1,2- b]
M@&éﬁgmg-yﬂbenzamide N o This compound was prﬁ@?fﬁ&ﬁ%&swo
salt stalling from 4-[7-(1-quinolin-6- 5 ylc
clopropypimidazo|1,2-b][1,2,4]tiazin-2-yljbenzoic acid using procedures
analogous to thgéf!or Examgfle 123. LCMS: (MH) =504.3. Example 157:
2-Fluoro-N-f (15)=
ylmethybimidazo [1.2-b][1,214]t
compound was prepared as
ylcyclopropyllimiciazo[1,2-b][1,2,4]triaziix2-yll®enzoic acid using
procedures analogous to those for Ex le 123. LCMS: (M-tH), 7.499.3. ..
I e oo AL AR s, (VT T4 ot
yleycropeRiHdHdEzo) ety kit d Y Hooue s ol it AR E e MRAisgeto those for
Exanfflisicompaimgvivas prapared as a TEA salt starting from
4-[7-(11Lquinolin-6- yicyclopropyLimidazo[1,2-b][1,2,4]triazin-2-Abenzoic
acid using procedures analogous to those for 20 Example 123. LCMS:
Exaxﬁmx_ lLBO_‘__ gbp?l%mé%%rg‘i@g Ipy rrolidin-2-yl)ethyl]-4-[7-(quinolin-6-
yimeZatllibficondiN-piidlst hriwitrOxyitotomidyl)-4-[7-0 -6
uinolin-6-yletbypimidazoll,2- b][1,2,41triazin-2-yllbenzamide WO

2008/064157P 2007/085100
1}\% BN
F /N ‘N{m
PN
N N

This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-

" yleyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for

Example 123. LCMS: (M+H) = 510.4.

Example 151: 2-Fluore-N-(pyridin-2-ylmethyl)-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]benzamide

0
X N
o >
ZN N. P
F 7 NTN N
\N/IQN

This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-
yleyclopropylimidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for
Example 123. LCMS: (M+H) =490.4,

Example 152: 2-Fluoro-N-(pyridin-3-ylmethyl)-4-]7-(quinolin-6-ylmethyl)imidazo[1,2-
b}i1.24]triazin-2-yl}benzamide

0
~ N
() w N
~ N. P
N F
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0 --- N Step I. 6-112-(4-Bromo-3-fluorophenyljimiciazo[1,2-b]
[1 2 4firiazin-7-Aethylquinoline A mixture of
-(4-bromo-3-fluoropheny1)-1,2,4-triazin-3-amine (100.0 mg, 0.3716
Wrﬂ 0(9?’ i éred as described for Example 7, Steps 1-5) an CT/US2007/085100
2-chloro-3-quinolin-6-ylbutanal (0.10 g, 0.44 5 mmol, prepared as
desbrbedforiEdample p2RaSleps 124) ThAsoptbpyleloohdlof@ ntlywaguinolin-6-
yleydGRsBA LR €2 tg[ AB i he Minbereowas adiusierloll R Y asldingthose for
Exa th(ﬁtli%a E %ﬂ‘@ﬁ were removed under reduced pressure and
eresi ue wa fle y 'chromatography on silica gel with MeOH in
methylene chlorlde (0-8%) to afford the desired product (0.10 g, 60%).
ExalhﬁMS?a (Mﬂﬂbm-ﬁﬁéfﬂﬁ&a@ﬂ@l@éﬂgwaﬁk}mmiw Vidnetuinehidazo[1,2-
bi[1 g %n F!n 2 b] [1,2,41triazin-2-yllbenzonz le A mixture of
(3} A&a%ﬁl e uerophenyl)lmldazo[l 2-b][1,2,4]triazin-7-
yflethylquinoline (0.100 g, O. e oI) potassium hexacyanolerrate(ll)
trinydrate (30 mg g6 chium carbonate )
and palladium a ta (2 Mg,
(1.2 niL) was stirred at 120 C for 2 h. C
complete. The reaction was diluted wi tOA(c, washed with water, brine,

d”%glsov‘%nl}é&%ﬁ)dfwﬂﬂeﬁ%%a %d %&)”ﬁeﬁtﬁ%e%ﬁh%{ﬁﬁﬁjUﬁo‘%aszto 1g1"%1ql£’é4m -6-

romatography on silica gel with MeOH in methylene chloride
ylcy%%?ayémgn&é@&ga %&u‘ﬂf“t‘ﬁlﬂ? Rl E@W“@Q@Fﬁ“m% 820 *Sfé?ﬁe for
Exai8ple 123. LCMS: (M+H) = 490.4.
2- EIuoro 4-[741-quinolin-6-yleihylfinlidazo[1,2-b][1,2,41triazin-2-ylibenzoic

E“‘EPM&B‘FO -Gt ras SR rss B R e i Y iR XAt zon
b [1.,28 §50i0-Pyl] @rmilenol) in conc, hydrochloric acid (0.6 int) was stirred
at 110 C overni ghe solvent was removed (ye/toluene) to give the

desired product@if(l\@H =414.0. 25 Step 4
2-Fluoro-AT-(trans“4-hydraxycygtohg Sl
[1,2,41triazin-2- yllbetzzatnld ‘
0.037 mmol) was added to the mlxture of 2tflupro-447-
(1-quinolin-6-ylethyl)imidazo[1,2-1)][1, Z,N]trla]iln 2-ylibenzoic acid (5.1 mg,

0. Oﬂ@snt&eﬂbo&r@n%s amb@%}dC@be%afl@thQﬂ@CB@ﬂdg (8omM@.[24Q2fkinolin-6-

s PO R RAlE (5 LR B o i RO RTORdRe g o

Examply B30 @Wé%ﬂhré%és stirred at RT for 4 h, and purified by REHPLC

(pH 2) to give the desired product as a TFA salt. LCMS: (M4-1-1) = 511.0.
Example 155: 2-Fluero-N-(1-pyridin-3-ylethyl)-4-[7-(quinolin-6-ylmethylimidazo[1,2-
b][1,2,4]triazin-2-yl]benzamide

SR

This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-
vicyclopropylimidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for
Example 123. LCMS: (M+H) = 504.3.
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WO 2008/064157PCT/US2007/08511.10 Example 160: 2-F1uoro-N-m
ethy1-4-[7-(1-quinolin-6-ylethy Dimidazo [1,2-b] [1,2,4]triazin-2-
wilbgRzamide O This compound was prepared as a TFA-SalSia4 189800
from 2-fluoro-4-[7-(1-quinolin-6- 5
Iet glmldazo[l 2-1)][1,2,4]tria7in g{Thenzmc acid usm%procedures

xantple 55 s RS o Edipt F- Eieinalionty gy s

bl[1,2,8]kriazin-2-yl]benzamide
N Cyclopropyl 2 fluoro-4- [7@(I quirmlin-6-yletbyl)imidazo[1,2-b][1,2,4 1triaz

AN
<2~ yhberzdic a ing procedures
analogous to those for Example 159. CMS +H) = 453.0. 15 Example
162: 2-Fluoro-N-[1- (methoxymethybeyéTopropyl] 447-(1-quinolin-6-
ylethippinvidagoid, 2«b}[1 2endadazin-2-yiFénzsahideading  frophistdGriipauinein-6-
yleydvpRoprsRaiesh S a T EASH SN ZiluainsdatdhnyingliRds to those for

i ][1 ltriazin-2-yl]bemoic acid using procedures
Exa'é??e?égogs I%gw% §6 xample 159. LCMS: (M+H) = 497.0. Example

163: 2-Fluoro-N-(2- methoxy-I-metbyletbyl)-443-(1-q ui no lin-6-
»Exalyiﬂyciwpmpul)imidagnslﬂfﬁ&wmymedmyﬁ yhhﬁﬂaamiﬁepm-@n-(qumonn-ﬁ-
yimefiy QRRIQ é‘z%%’ﬁ{j{% gz%og /2 uygjg%%a%%%@

cunlnopynml enzole act(

”““]@& TG

This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-

yleyclopropylimidazo[1,2-b][1,2 4]triazin-2-yi]benzoic acid using procedures analogous to those for
Example 123. LCMS: (M-+H) = 499.3.

Example 158: 2-Fluoro-N-[1-(hydroxymethyljeyclopentyl}<4-[7-(quinolin-6-
ylmethyl)imidazo|1,2-b}|1,2,4]triazin-2-yl]benzamide

I
HO. ;N N
H
F 2 N\ Z
N
NS )Q
N N

This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for
Example 123. LCMS: (M+H) =497.2,

Example 159: 2-Fluoro-N-(trans-4-hydroxycyclohexyl)-4-[7-(1-quinolin-6-ylethyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]benzamide
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A solution of sodium carbonate (1.4 g, 0.014 mot) in water (8 mL) was
added to a mixture of 4-bromo-2-fluorobenzoic acid (1.0 g, 0.0046 mol),
wor Bodoppiistramethyl-1,3,2-dioxaborolan-2- yl)pyrimidin-2-gmiRe{b-nels 100
6.8 mmol), and tetrakis(triphenylphosphine)palladium (0.3 g, 0.2 mmol) hi
toluene (16 mL) and ethanol (8 mL). The resulting mixture was heated at
120 C. for 15 min. The eactin mixture was washed with ether (3810 nth)
to remove impuriy: agueoysiayer was adjusteewith IN HCl to p11
7.0, and purified by RPZHP o product. LCMS
- (kr +H) = 234.1. 10 Step 2. © L
27Thoro-4-1-3-1.1-quitiolin-6-ylcyclopropyljimiciazo[1,2-alpyrimidin-6-y1Th
Step ?.%_ZR'{Q%Elﬂmmoéﬁ&%%%r%%%%?}!B%P’i%ﬂ%z’?ﬁ%%ﬂhﬂ%%%ﬂéo'e
acid (0.20 g, 0.86 namol) and . _
chiorB{ 14 gEiRbIAENAS G PropyPaRStAdrFa 3 781y 6188 %hips ifh3716 mmol,
prepaetthandb(@ineld) fvesxstimrled’ ab 200 1S pwet Aighturdieveabticnyihixiwe(Wis g, 0.44

mmoﬁ??gﬁg{%(pys ngéﬁb%—f@’\rt@x@mm ltf\f" Sjﬁﬁgr?g)gﬁqg&f_‘ﬁg?}ﬁak@hﬂﬁ?; (MJ' Bhheated at

.0. Step 3: 27fluoro-N-(2-tnethoxy-1-methylethyl)-4-[3-(1-qulnolin 6-
110 & BoFoioy i SR S-SR oyt B ML R oA SRERG: ver

remojBd( bofsro piplidhnitdesrer [An2 thipysidvidive s p R Uisd|be ninoio Aeichifh 0 ongiligagsh with

MeOMMAhbtdyIRtEAXNB QRN Zrainine (& Mgirli0Pimmels benrafringatslv+m) =

448#}9%ytris(dimuthylamino)phosphonium hexafluorophosphate (40 mg, 0.090
mmol), and N,Ndiisopropylethylamine (31 [CC., 0.18 mmol) in
N,N-dimethylfonnamide (0.5 mL) was stirred at RT for 2 h. The reaction

Step MIXEUBANAT PULReh by Rk LRbl A2)to afford.the desises preguct.
LCMS: (M+H) = 496.1 25 Example, 164: 6-11 . ] N
-[G{Q(/l_B-F_Iu%lr)S‘-)fle-l(BSﬁ? -ﬂuo':?o""?r?ﬁ%mﬁi oropter imidagelt 22 L py¢hioin
yllethylapeimo sy iaisoliné’ Wo'bopgrosu SrrrrAsironiogshotrte (g 0.06
mmoOORIpRLNchvaspremareg Fammmol) and palladium acetate (2 mg, 0.01 mmol) in N,N-

dimefhsy fﬁjc%@rﬁ%dgzl(%’HE&WJM}%XJ{CM(&@@@ qglpirﬂlqi%\%lsl%wed the reaction was complete.

aJpyrimidin-6-yl]benzoic acid using procedures analogous to those for
The pegdlinpreet 83U EEME: FiOAsHhabeih 8Etakipre dB%! over MeSO, filtered, and
conc@xFdiadr OIN-{ydicinR-yimiiih i) - dxenf dtquipiotin=tsiiiey etd pridpi idtidazocthylene

chlodde0-MPY IDUBINBUIRENZAMIER: (0.10 gT@%%&Q@%\H% prepared from
2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyflimidazo[1,2-

a]pyrimidin-6-Abenzoic acid using procedures analogous to those for
Step EXafple-¥63- ILGMBIi{M- Y1) it0kE3S. 2-HEX adbAptendi6e:yi] benzoic acid
2'EL@M&M—({JF{HX&MT%ZEJ%W@fl‘ﬁ_@%@ﬂk‘l‘,‘?ﬁ[’ﬁ,&jﬂ%‘&ﬂ“&—@ﬂbenzoni'm'le (50.0 mg,
O.IZylthl%i?%’ %chb Ig}lgr%m&lbzéglg Yd’lgn 1|1g_|,51-W62;¥ l‘lt?rergl g't IH)aC overnight. The solvent was

removed (w/toluene) to give the desired product. LCMS: (M+H) = 414.0.

Step 4. 2-Fluoro-N-(trans-4-hydroxycyclohexyl)-4-[7-(1-quinolin-6-ylethyl)imidazo[1,2-
b][1,2,4]triazin-2-yl] benzamide

N,N-Diisopropyiethylamine (6.4 pL, 0.037 mmol) was added to the mixture of 2-fluoro-4-[7-
(1-quinolin-6-ylethyDimidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid (5.1 mg, 0.012 mmol), trans-4-
aminocyclohexanol  hydrochloride (3.7 mg, 0.024 mmol) and  benzotriazol-1-
yloxytris(dimethylamino)phosphonium  hexafluorophosphate (8.1 mg, 0.018 mmol) in N,N-
dimethylformamide (0.6 mL) at 0 'C. The mixture was stirred at RT for 4 h, and purified by RP-
HPLC (pH 2) to give the desired product as a TFA salt. LCMS: (M+H) = 511.0.
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15This compound was prepared from
2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
vdRMIENgips6-yllbenzoic acid using procedures analogous t%@@%z%%ssmo
Example 163 | .CMS:=541.1. Example 167:
2-Fluo -(1-pyridin-2-ylpyrrolidin-3-yl)-4-13-(1-quinolin-6- 2
E"a%?!@y&fb"pré B S Y a fy RIS Gtsehy dimicero 1 Z?Hﬁszeﬂmﬁaar?d
yl]bengmpdepared from 2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyijimidazo[1,2-
a]pyrimidin-6-ylibenzoic gcid using procedures analogous to those for
Example 163. LCMS: = 370,

200811.164157PCI/U$200 5100 Exa =
2-Fluoro-443-(1-quinolink6- 2 i ,]g Jpyrimidin-6-yll-N1(
3R)-tetrahydrofuran-3-yl[benzamidg /LN his compound was prepared

from 2-4luoro-443-(1-quinolin-6-ylcy&lopropyl)imidazo[1,2- 5
a]pYhimidimpeuplibeny oicractd asing Pid cedusestanafogo isflethddé-fbrquinolin-6-
ylethgpjﬁmﬁk%[lﬁa) L. @MﬁazﬁMi’kx’ﬂb‘e&gi% %C%X%meplg@dures analogous to those for

(o} ( 0I| yIcycIopropyI)lmldazo[14 a]pyrimidin-6-y11-N(t
Exarg Eﬁﬁ%r% @n@%% enzamlde 010 This compound was

prepared from 2-fluoro-4- [3 (1-quinolin-6-yleyclopropyi)imidazo[1,2-
Exar@jpy 1i6nidN-Grylibepz DIcRGie USingl Rieee ThuesienAnaisda ese Fal triazin-2-
vIj belg%(ﬁmqée 163. LCMS: (M-1-1-1) = 508.2. 15 Example 170:
N-Cyclopropy1-2-11uoro- 443 -(1-quinolin-6-ylcyclopropyi)imidazo [1,2-
alpyrimidin-6-yl]benzamidg This compound was prepared from
2-fluoro-4-[3-(1- qu:?%ll\m gpropyl)imidaze
a]pyrimidin-6- yI]benzmé id !o precedyregl angloggus to those for
Example 163. LCMS: (|v|+14) 20 —64 . Bxamyfe 191:
2-Fluoro-N-R1S)-1-(methoxymethyO:R<mathylpropyll-4-13-(1-quindlin-6-
yleyﬁié) W&B%QHE'%E‘%&@J%'@' AG le b&%@'%m 2-fluoro-4-[7-(1-quinolin-6-

ylethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for

Example 159. LCMS: (M+H) = 453.0.

Example 162: 2-Fluoro-N-[1-(methoxymethyl)cycloprepyl]-4-[7-(1-quinolin-6-
ylethyl)imidazo[1,2-b][1,2,4]triazin-2-yl}benzamide

0
O
H

N
~ ~
F 2NN N

PN

This compound was prepared as a TFA salt starting from 2-fluoro-4-[7-(I-quinolin-6-

S

ylethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for

Example 159. LCMS: (M-+H) =497.0.

Example 163: 2-Fluoro-N-(2-methoxy-1-methylethyl)-4-[3-(1-quinolin-6-
yleyclopropyDimidazo[1,2-a]pyrimidin-6-yl]benzamide
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WO 2008/064157PCT/ITS2007/085100 This compound was
prepared from 2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-

valRYRigiyB-yl Thenzoic acid using procedures analogous tgthase forc<100
Example 163. LCMS: (M-1-H) =524.1. Example 172:

2-Fluoro-443-(1-quinolin-6-yleyelopropyl)imidazo[1,2-alpyrimidin-6-
yllbenzamide This com\@ound was prepared fromr,
2-fluoro-4-[3-(1- quméhn-B-lyltgyclﬁpgopyﬂlm+da20{1 v 3

.......

a]pyrimidin-6-ylThenzoic alﬂ‘.ld uslng\procedures anaﬂog%m to those for
Example 163. LCMS: (M+H) =424.0. an%pfe 173:
2-Fluoro-N-methyl-N-2-knethyl(pyridin- E-yllé#‘nlnm ethy1-443-(1- qumolln -6-
yleyelopropyl)imidazOpyrimidin4-yll benzamide 15 Step I.

Step NN (eligrietbgptr idiqoyidi-2/etbanec. dcRidiamine A mixture of |
2- flu%&ﬁmalidmgé%@aﬁbgn&ergmog) ,ol.‘(dlmygémm%leé{s?ﬁfy@%@ga@mlm (hire of

1 and so ar t ioxa
4-brg )§Wﬁ§§1 qéga el erHr]e éa\r}e)%r% ?I' AuS V\'fg’sC ]Pfere%zadﬂln%i(ég%m]an 2-

YUPWHW&P@'%%IB@HC%EIﬁa%é@?@h@lﬁéﬁﬁeiésémﬁl@wlembvm@@@wtﬁ) 3 g, 0.2 mmol)
in tofhedredinxang {xPthans thexLgried tagiug thrdesiradpreddci {820 MYi5 min. The

p X N
B, s o S SRR Ao ™
adJ““%?fﬁVt&‘PoB?o‘Bﬁ}bfﬂﬂH%&&fla@ wyﬁﬁqléﬁngg_%g%ﬁ%t%@m the desired product.
LCMBOOR/O642537P.CT/US2007/085100

Step 2. 2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a] pyrimidin-6-yl]benzoic acid

A mixture of 4-(2-aminopyrimidin-5-yl)-2-fluorobenzoic acid (0.20 g, 0.86 mmol) and
chloro(1-quinolin-6-yleyclopropyl)acetaldehyde (0.21 g, 0.86 mol) in ethanol (8 mL) was stirred at
100 °C overnight. The reaction mixture was purified by RP-HPLC to afford the desired product.
LCMS: (M+H) = 425.0.

Step 3: 2-fluoro-N-(2-methoxy-1-methylethyl)-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
alpyrimidin-6-yl] benzamide

A mixture of  2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-alpyrimidin-6-
yl]benzoic acid (19 mg, 0.045 mmol), 1-methoxypropan-2-amine (8 mg, 0.090 mmol), benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (40 mg, 0.090 mmol), and N,N-
diisopropylethylamine (31 pL, 0.18 mmol) in N,N-dimethylformamide (0.5 mL) was stirred at RT for
2 h. The reaction mixture was purified by RP-HPLC (pH 10) to afford the desired product. LCMS:
(M+H) =496.1

Example 164: 6-{1-[6~(3-Fluoro-4-[(3S)-3-fluorepyrrolidin-1 -yl]carbonylphenyl)lmldazo[l 2~
a}pyrimidin-3-yljcyclopropyl} quinoline
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This compound was prepared from
2-fluoro-4-[3-(1-quinolin-6-yleyclopropypimidazo[1,2-
wdBYsimigins6-yllbenzoic acid using procedures analogous t%ﬂﬁgﬁng)%/ﬂssmo
Example 163. LCMS: (M+H) = 472.3. 5 Example 174:
2-Ch,loro-N-methy1-4-[3-(1-quinolin-6-y|e2/eIopropyl)limidazolL2-a|p rimidin
} :Fg}m)émmewgt@bep_a%ﬁﬁw 2-fluoro-4-[3-(1-quinolin-6-yleyclopropyl)imidazo[ 1,2~
alpyréa{@radriitiopyin iit-Gsiyg {Fechdorobenzgate tA tholutionEshpptass3umCMS: (M+H)
= 494arbonate (0.39g. 2.8 mmol) in water (3 mL) was added to a mixture 10 of
methyl 4-bromo-2-chlorobenzoate (0.49 g, 2.0 mmol),
5-(4,4,5,54etramethy1-1,3,2-dioxaborolan-2- yl)pyrimidin-2-amine (0.31 g,
5 Exaniplt féfolyFaredotStr@iid i Pheimdiityd sp e ypehaliniry (@ O& oo 1§ 10 v, 2-
ajpyHidiaiiePng en3dhideand ethanol (3 mL). The resulting mixture was heated
at 120C for 15 min. The reaction mixture was extracted with EtOAc (3x20
nall). The combined organic'gg?hyers were washed wittFbrine, dried over
anhydrous Nazsqgﬁiigtéred‘;"'agcfﬁpncentrei'l:fggi;‘_‘rﬁgwrgﬁidue was 15
recrystallized fromimethariol and ether.-The/pretipitate was collected by
filtration, and washed with efher to af Qrd i‘ghéﬁsdesired product (0.22 g,
59%). LCMS: (M+FT) = 264.0/266.0. Step 2. methyl
2-chloro-4-13-11-quinolin-6-ylcyclopropyijimidazo[1,2-alpyrenidin-6-yliben
zoabés Agmbaure whmeamyTed-uandimepypritiidin -guipp)ip terikyrdtrappditddazol 1,2-
alpyrtRidid-g.y0R3-0umel) and20cbora(dnguiclin enyieyelanrapyllacstaldelyder )
10 :515(9.20 g, 0.83 mmol) in ethanol (6 inL) was stirred at 100 C overnight. The
reaction mixture was concentrated to afford the crude product which was
directly used for next step. LCMS: (MT-H) - 455.1/457.1. Step 3.
ExanZpiehl 66024 dio-Q{IEqiniGiAByias pxophy inidazolydieblpysimidin-6-yll
g : ‘ .
ylcycgoﬁé@rﬁgi%-%ﬁg-z(oﬂb%ino ir@%é%é%éﬁ)zgﬁiﬁﬁidazo[1,2-a]primidin-6-
ylibenzoate (180.4 mg, §:41tnmol) and lithium hydrexide monohydrate
(34 mg, 0.82 mol) jrmethanol (0:99 mL) ard water(0.33 mL) was stirred

..............

at 40 C for about § h, ffhe mnixftiﬁ\rgfi:i\i\\/vas’__.@djqS’ted-i:{ggin”5 by adding 4N
HC1 in 1,4-dioxane. The volatiles wefe rémdved under reduced pressure.
The residue was dried to give a crude‘prodtict which was contaminated
with LiC1 and was directly used for 30 next step without further
15 pufilisatoompolifdWas (vbphtyd=fadd DAB00L- Btepadinolin-6-ylcyclopropyl)imidazo[1,2-
a]pyr%ﬁqmoggﬂmmwmé%%gﬂwg&b&-éﬁyﬂ&yﬁmm@m?'ﬁmg,ﬂ@,?a@.' RYFORI 1)
-6-yllbenzamide N,N-Diisopropylethylamine (14 ;IL, 0.081 tninol) was
~>*hlided to a mixture of 2-chloro-443-(1- WO
200841641571TT/US2007/085100

Exarfl Q-8 veuiG SR{epybigridaz i ginvsimidin R aaaie-acid (0.027
20 v nmo&,lmeéhyl {‘rEnTP 2M jg,'I:6HI'{ 0.2 nth. 0.4 mmol),

Yley oK opYHI, ﬁioi/l’ou FE RGP R85 BAYS phonium hexalluorophosphate
(14 mg, 0.032 mmql) in N,N-dimethylforinamide (0.5 mL), The mixture was
stirred at RT for{2 hyyand then purified by RP-HPLG-4gH 19) to afford the
desired product. EGMS: 5 (M$+H)F 454.1/456.0; Examptei175:
2-Chloro-N-cyclopropy1-443-(Fquidlin=6-ylcyglopropyl)imidazo [1,2-
pyrimidin-G-yljpbenzamide S q Y

This compound was prepared from 2-fluore-4-[3-(1-quinolin-6-ylcyclopropylyimidazo[1,2-
apyrimidin-6-yl]benzoic acid using procedures analogous to those for Example 163. LCMS: (M+H)
=570.2. '

25
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This compound was prepared from
2-ehloro-4-13-(1-quinolin-6-ylcyclopropypimidazol[1,2-
yllbenzoic acid using procedures analogous t
%ﬁ%pl@li LCMS: (M-F1- 1) 480.1/482.0. Example (7GOPE[‘]P%ngu%[”085100

2-Chloro-4.13-(1-quinolin-6-ylcyclopropypimidazoll,2-alpyrimidin-6-y11-N(t
Exanggle KR Siuers4y o ripsialins-vicyelppeaiiig e Wi e aidin-frahN-
[BRPrahibpardfiSuiB-gUinalinsGegleyelopropOimidazo[l,2-

a]pyrimidin-6-ylJbenzoic acid using procedures analogous to those for

Example 174. LCMS: EM-H) = 510.0/512. 1. Examme\177

2-Chloro-N41- pyrldln«ZWietlhy@ #-P-(1- qumplln 6’”y40 flopropyl)imidazo[1,

2- alpyrimidin-6- yIIbenzamlge\ WQ 2908/Q64151PC /US2007/085100

This compound was prepared fromI ;

2-chloro-443-(l-quinolin-6- ylcyclopropyﬂ)lm'iﬂazo[l 2-

a]pyrimidin-6-ylibenzoic acid using procedures analogous to those for

Ex&tptentoant cwrspianmrs Saus-Amard-BEkawisiéno7geyclopropyl)imidazo[1,2-
5 alpyrn{diril6~1b(Aarlidia-Iyregibasild- 3nelbloiapb eyl rmidazelpR-aépy rioNdingd +H)
- 494 ¥lleyelopropyl)quinoline This compound was prepared from
2-chloro-4-[3-(1-quinolin-6-ylcyclopropyeimidazo[1,2-
alpyrimidin-6-yl]benzoic acid using procedures analogous to those for
Exankptanopie2 IMdotoMS (1dyiihd)id G-y 180 chiP21 Gmitsacnnieali@imidin-6-yI1}-N-
(tetrArfaPlREPaN L iicis2ayinyigelidin-3-y1)-443-(1-quinolin-6-
yleyelopropypimidazo [1 ,2- a]pyrlmldln -6-yllhenzamide 15This compound
was prepared from 2- chloraf4- -[3-(1-quinolin-p-ylcyclépropyl)imidazo[1,2-
a]pyrimidin-6- yITlﬁhszoﬁa i0 % Gk @ g s to those for
Example 174. LCMSo (M+H) 586X Nl
2-Chloro-N-11-methy1-2-(pyridin-2- yoxy 1-443-(1- qumolln -6-
10 ylcyclopropyl)imidazoll,2- alpyrlmldln- be‘hzamlde This compound
vvaﬁlfgr%mf;@gmms%gg@g@ fol3-eLrabinalipy: @rldGXSlQPS zm%gggﬂmmu 2-

glggﬁmm' -6-yilbenzoic acid using procedures analogous fo those

Blé zl_zoll_m%uswg@ 5)0.@(13}7@5 in%?%us to those for Example 163. LCMS: (M+H)

alp
=508.2.

15 Example 170: N-Cyclopropyl-2-fluore-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
alpyrimidin-6-yl]benzamide

This compound was prepared from 2-fluoro-4-[3-(1-quinolin-6-yleyclopropyl)imidazo[1,2-
a]pyrimidin-6-yljbenzoic acid using procedures analogous to those for Example 163. LCMS: (M+H)
20 =464.1.

Example 171: 2-Fluoro-N-[(1S)-1-(methoxymethyl)-2-methylpropyl]-4-[3-(1-quinolin-6-
ylcyclopropyl)imidazo[1,2-ajpyrimidin-6-yljbenzamide
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25 WO 2008/064157PCT/US2007/085100 Example 181:
2-Chloro-N-(1S)-14(dimethylamino)earbonylj-2-methylpropyl-443-(1-quinol
“ja%ggz&ggopropyl)imidazo[l,2-a|pyrimidin-6-yl|benzamidePCT/US'EQA,?/DSSNO
compound was prepared from
2-chloro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2- 5
aJppdmidin-6-y1]benzoic.acid using procedures analggous to those for
Example 174. LCMS; (MH-H) = 567.1/569.1. Example 182:
2-Cyc|opropy1-543'-"(‘i’?“duirﬁblirﬁ?S-?T’@yelopré‘pfyl-)i@i@mﬂ,2-a|pyrimidin-6-
yllisoindolin-1-one 10 Stel'ﬂ) E-thethy éibﬁprﬁ;o-zi‘(ﬁ“romornethyljbenzoate
A mixture of methyl 4-bromo-2-methylbenzqgdte (0.7 g, 0.003 mol),
N-bromosuccinimide (0.65 g, 0.0037 m%l) and benzoyl peroxide (0,038 g,
0.00016 mol) in carbon tetrachloride (30 mt,) was refluxed under an. .
DRI SR o A S RAIE SR Tl 12
alpyrisidiySudihsria a5l etingrvosnd e chdrethetnh divectbndwarmy Hidth(IMS: (M+H)
= 524ther. The mixture was concentrated and the residue was purified by
chromatography on silica gel with 30% EtOAc in hexanes to afford the
desired product (0.86 g, 90%). Step 2. . oo
Examgplg b DEuererrbh(reBintiBif- o prrisidrsodt fliryimidin-6-
yllbedzhnaidro-2-(bromomethyObenzoate (0A3 g, 0.42 mmol), cyclopropylamine
(0.034 mL, 0.49 mmol) and potassium carbonate (0.090 g, 0,65 mmol) in
ethanol (0.9 mL) was stirrgd at 40 C for 3, It The f&agtion mixture was

quenched with saturatgid sodilim bicarbbrate ani-extracted with EtOAc

(3x20 mL). The combinedFei’anfﬁe j_ayq\{s‘xgver‘l\éwashed with brine, dried

over anhydrous Na2S04, filtered, Ex\nq,jgoh\’centrated. The residue was

purified by 25 chromatography on silica del with 30% EtOAc in hexanes to
afford the desired product (0.10g, 94%). LCMS: ([\/I+_+1g = 252.0/254.0.

SteP'3 BIPUhKB D FRTEH E21 - SuSRb BrOpyiiluRiBrfey gy Dimidazo[ 1. 2-

a]pyrimidin-6-yl]benzoic acid using procedures analogous to those for Example 163. LCMS: (M+H)
=424.0.

Example 173: 2-Fluoro-N-methyl-N-2-[methyl(pyridin-2-yl)amino]ethyl-4-[3-(1-quinolin-6-
vleyclopropyl)imidaze[1,2-a] pyrimidin-6-yl]|benzamide

Step 1. N.N'-dimethyl-N-pyridin-2-ylethane-1,2-diamine

A mixture of 2-fluoropyridine (0.485 g, 5 mmol), N,N'-dimethyl-1,2-ethanediamine (1.32 g,
15 mmol) and sodium carbonate (1.59 g, 15 mmol) in 1,4-dioxane (5 mL) was heated under reflux
overnight. The mixture was filtered and the filtrate was concentrated. The residue was co-evaporated

with 1,4-dioxane (x2), and then dried to give the desired product (810 mg, 98%).

Step 2. 2-Fluoro-N-methy(-N-2-[methyl(pyridin-2-yl)amino] ethyl-4-[3-(1-quinolin-6-
yieyclopropyl)imidazo[ 1, 2-a]pyrimidin-6-yl] benzamide
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WO 200R/064157PellUS2007/085100 'A solution of potassium
carbonate (0.10 g, 0.75 mmol) in water (0.7 mL) was added to a mixture of

“g)?j}%ﬁ%é% gyclopropyllsomdolln 1-one (0.095 g, 0.38 mmo CT/I(T82£%7/08%100

-tetramethyll,3,2-dioxaborolan-2-yl)pyrimidin-2-amine
0.56 mraol), and tetralcis(triphenylphosphine)palladium (0.02 g, 0.02
MBIy FPRIREHeNES 4’1ﬁi’|‘i‘5€&n@08%r?aﬂb‘l’l(b47ﬁf{|1_)q‘5“‘lﬂﬂéﬁ'é§d&}ﬂgOrli’ﬂi%tmléazo[1 2-
alpyniusisiheatiiet@to 1200 foind pritkiudda @neamiio fo mixdtl fer Wasniplken €pU eashe dM-+H)
- 47yMth saturated sodium bicarbonate (5 inL) and extracted with EtOAc. The
organic layers were washed with brine, dried with anhydrous Na2S04,
filtered, and concentrated. The tesidue was purified by chromatography on
Exargjlied el 244thidi0%§-metiydrdB il dichiadioiettyaig topaffonil thel U2 sigaimidin-6-
ynbeqlg%gg ((2.046 g, 46%). LCMS: (M+H) = 267.1. 10 Step 4.
2-cyclopropyl1-5-13-(1- qumolln -6- yIcycIopropO|m|dazo 111, 2-0
Ipyrimidin-6-ylfisoindolin- - one A mixture ofs=
5-(2-aminopyrimidin- 5=y415- -CYrelopropyHs omdoim ]r one (20 mg, 0.075
mum and chloro(1- qumﬂ)hn- i-ylayclgpropyl)atetaldehyde (18 mg, 0.075
mmol) in isopropyl alcohdt' (0.5 15§mLf\was stirred at 90 C. overnight. The
reaction mixture was purified by RP%HPLC (pH 10) to afford the desired
product. LCMS: (M=ET) = 458.1, Example 183:
Step D-BHylL BAS(iguin ot G-y etobrophdymidtazo 20 This compound
wag e edjsemmethybdRiomo2(Riamamethvbinenzoates u@l@g m 8 mixture

of m%L Pg %uor%(sggnﬁll t?e%%otageta)offgf%(ﬁ ré%mflg(%,gél%,}-%t'\rﬂaget@}/lll 1,3,2- dloxaborolan 2-
yl)pyzh{lzdm@mwy (GAbthylethynas 3ud -gtnkslinibapdykepvopypilaitaing 88 g, 0.07
mmoz)azatpwamigh n-édylisai @d@ﬂﬁt@s-cm@ The rlmﬁ@om@@mdza\yasaﬂe&amﬂoc for 15

. I 4-bromo- 2& romo at u neg gr ures .
min. 1e eac 101 mixgare w % exX C1e Wlt BC \R} 811110 layels WEre
analogous to those or Example 1 C

washohgg m7p@¢/g§2@9wgggidﬂp%{ﬁm@ @nd concentrated The residue was
recry2e({RysidiivnR ybneibyhxb 4Bt Tidi pkipiyleyclaprepaumilazolh 2and washed with
etherq!%mq{@ Ravlisoingel @) %zogngg% LoMEReAmPaUnd Was prepared

from methyl 4- bromo 2-(bromome hybbenzoate using 5 procedures
analogous to those for Example 182. LCMS: (M+H) = 509,1.
Step 2. methyl 2-chloro-4-[3-(1-gquinolin-6-ylcyclopropyl)imidazo[ 1, 2-a] pyrimidin-6-yl]benzoate

A mixture of methyl 4-(2-aminopyrimidin-5-y1)-2-chlorobenzoate (0.22 g, 0.83 mmol) and
chloro(1-quinolin-6-ylcyclopropylacetaldehyde (0.20 g, 0.83 mmol) in ethanol (6 mL) was stirred at
100 °C overnight. The reaction mixture was concentrated to afford the crude product which was

directly used for next step. LCMS: (M+H) = 455.1/457.1.

Step 3. 2-chloro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a] pyrimidin-6-yl]benzoic acid

A mixture of methyl 2-chloro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzoate (180.4 mg, 0.41 mmol) and lithium hydroxide monohydrate (34 mg, 0.82 mol) in
methanol (0.99 mL) and water (0.33 mL) was stirred at 40 °C for about 3 h. The mixture was, adjusted
to pH 5 by adding 4N HCl in 1,4-dioxane. The volatiles were removed under reduced pressure. The
residue was dried to give a crude product which was contaminated with LiCl and was directly used for

next step without further purification. LCMS: (M+H) = 441.0/443.0.

Step 4. 2-chloro-N-methyl-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1, 2-a] pyrimidin-6-yl] benzamide
N,N-Diisopropylethylamine (14 pL, 0.081 mmol) was added to a mixture of 2-chloro-4-[3-(1-
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Example 186:

2-Methy1-5-0-(1-quinolin-8-ylcyclopropyl)imidazo[1,2-alpyrimidin-6-

wilRgindeli-l-one N N 10This compound was prepared fromg1e#ayhg7/oss100

4-bromo-2-(bromomethyObenzoate using procedures analogous to those

. for Example 182, LCMS: (M+H) = 432.1. Example 187; )
g A G B SRS ARy e M
in  yihenylkyclopropdrecarboxamidendfistep {ylentbstimethylamino)phosphonium
llexaﬁﬁéi‘ﬂ'pﬁ%@ﬁ@i@@wg@i@i@S@'ﬁﬁbﬁni{ |i¢)@tﬁ&@ﬁﬁﬁ%ﬁ@ﬂ?@(§d§t%w. The mixture was
wine el E RO T Eanale (109 0 9P R R AR AEUE PR cvs:
M+HLzdBidhophenybeyclopropanecarboxylate (0,78 a, 0.0026 mob,

544,4,5,5- tetramethyl1-1,3,2-dioxaborokm-2-yOpyrimidin-2-amine (0.87 g,

0. .moh, .and 20 tetrakis(ti _E@ ylpho rg{_]},] lladium.(Q.2 g, 0,0001
xR e T A S o e SR
alpyHiigt-3tlhogamis 15 min, quenched with water (5 mL), and washed

with ether (3810mL).‘\The precipitate in the aqueous layer was filtered,

washed with water, and drigd tg afford the:desitedl product (0.40g. 60%).

& !

LCMS: (M+H) =256.1. 25 Stgp 2.~ "y oM
144-113-0-quitiolin-6-yloycloprepyBiritidazg[1,2-alk ridin-6-
yUphenylicyciopropanecarboxylic CﬁILV\@
20081064157PCT/US2007/085100 A mixture of
1%(&%&4%%9@ WZL"}J&'%%X&!HJaI%né’-%h‘féé%JzQB@P@}E&%ﬂ%ﬁ)&@%@ﬁ?&&%a[1,2—
0.86 mmol) and chloro(1-quinolin-6-ylcyclopropyl)atiotaldchyde (0.21 g,
Ay B MBS OSSO 88 APy WSS YA 8P it 'pOBES Uk FAGHNET Hi R )
= 43(mixtare was purified by RP-HPLC (pH 10) to afford the desired product
(0.12g. 31%). LCMS: (M+H) - 447.1. 5 Step 3.

Ar-ethy1-1-013-(I-quinolin-6-ylcyclopropyl)intidazo[1,2-4 o
Exarpip iy e R ARG RBARRN B s parioradig
(tetrabydtofinopyl-yihtierazwide, 2-a]pyrimidin-6- yliphenyl}

cyclopropanecarboxylic acid (20 mg, 0.045 nunol), ethylamine (2.4 mg,

0.054 mmol), 10 bq;-ﬁit?iriaz‘iﬁ)l-1-y|oxytris(d_i‘[nethy_l_g’"fﬁ‘mo)phosphonium

hexafluorophosphaté(24nmg;:0.:054 mmot.agd ..

N,N-diisopropylethylamin@ @3@!&5\0%1:3.,'r\nrgol)\"hq—ﬁl,N-dimethylformamide

(0.5 mL) was stirred at RT for 2 h. The reaction mixture was purified by

RP-HPLC (pH 10) to afford the desiretd prdduct. LCMS: (M+H) =474.1.

This compound was prepared from 2-chloro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
a]pyrimidin-6-ylJbenzoic acid using procedures analogous to those for Example 174. LCMS: (M+H)
=510.0/512.1.

Example 177: 2-Chloro-N-(1-pyridin-2-ylethyl)-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-

alpyrimidin-6-yl]benzamide
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15 Example 188:
N41-Pyridin-2-ylethyl)-1-14-[3-(1-quinolin-6-ylcyclopropyOimidazo ,2- a]
“WEH&HM1§7WI phenyl} eyelopropaneearboxamide Thig 9%5100
- was prepared from 1-1443-(1-quinolin-6- yIcycIopropyIflmldaz 1 2-
a]pyrimidin-6-yllphenylicyclo ropanecarbo lic acid using procedures
anafby R A K BFRTE E PR I8, ‘tbgymlsql(wpw g@f@p@w&m@w[l 2
alpyriB@inN-jl iddetbiy beRt (Birdin@dpiex yhetbyll- o b4 3 {0 Exuuipllif76-LCMS: (M+H)
— 54 ¥/leyelgpropyOimidazo[1,2-a]pyrimidin-6-yllphenylleyelopropanecarboxami
de 25This compound was prepared
from{4-[3-(1-quinolin-6-ylcyclopropyfiimidazo[1,2-
5 Exarg}ppytiithidir6:8Aiplsrsyitbydiopobamdartidesdithacytl indiagoprdcdpymes din-3-
yllcydlof /gﬂuﬁlmom{gse for Example 187. LCMS: (M+H) = 581.2. WO
2008 O64157PC17U82007/085100 Example 190

\\\\\\\\

yIIphenyII -2- hydroxy N~ me hylausetamlde *Step“‘l
2-(4-bromo-2- fluorophehyia hydroxy N fnefﬁylacetalnlde
5N,N-lliisopropylethylamirie (0.2 L O 0‘1 inol) was added to a mixture of
(4-bromo-2- fIuorophenyfl(hydroxy)afeetléJac:ld (0.1 g, 0.4 mmaol),
methylamine (2M in THF, 0.24 naL, 048 mmol) and
beiﬁh@tﬁ@l@b@l&lﬁ&/r@wﬁm@meﬁwaﬁﬁiﬂ@}}pﬁ&ﬁh@ﬁﬂm-6-ylcyciopropylﬁmidazo[1,2-
alpyfhexaflsgmphesphata (R i@ 2004800l dn iRyl eneloite (20H: M-+H)
10 =asd N§ggixture was stirred at RT for 2 h. The reaction mixture was
concentrated. The residue was purified by chromatography on silica gel
with 10% methanol in 10 dichloromethane to afford the desired product.
ExarhfIM $0: (M ¢l o028 X Of268i8-2SipPprLolidin-3-y1)-4-[3-(1-quinolin-6-
yiey &Qrﬁg?rﬂmmﬁ%’ @lﬂﬁggq]g%fwﬁ)@ggﬁ%\] -2-hydroxy-N-methylatetamide
A mixture of 2-(4-bromo-2- quorophenyO -2-hydroxy-N-methylacetamidc
(0.4 mmol), 5- PN
(4,4,5,5-tetramethyl1-1,3 ZF@;éXabemlan 2- yﬁpyr"l(mldi\n 2J ‘amine(0.11g,0.48
mmol), 15 tetrakls(trlphenyfphosphu}e)pa,lladlum ¥0.61 g, 0.01 mmol) and
potassium carbonate, (0416 9.4.2 mmgﬁ |ri\‘to yene (0.6 mL) and
1,4-dioxane (0.6 {fnL) was heated at 1 ,C’fdﬂ 1.5 h. After cooling to R,
the mixture was filt&red through a pad of silica get, washed with 10%
methanol in dichloromethane. The filtrate was concentrated under
15 redUice EOBIRSEArE BT re &t BRIt By EArGIESgreyHePat Eieider -
alpynwiiliid-6%d eetharol d b tiorodstank gouaffotich th odEsmeplip G UctN2D (M-+H)

= 58&9M§i.(M+1'1) =277.0.

Example 180: 2-Chlore-N-[1-methyl-2-(pyridin-2-yloxy)ethyl}-4-[3-(1-quinolin-6-
20 yleyclopropyl)imidazo[1,2-a]pyrimidin-6-yljbenzamide

NN

This compound was prepared from 2-chloro-4-[3-(1-quinolin-6-yleyclopropyl)imidazo[1,2-
aJpyrimidin-6-yllbenzoic acid using procedures analogous to those for Example 174. LCMS: (M+H)
=575.1/577.1.

25
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Step 3. 2-2-fluoro-4-13-(1-quitio
tz 6-ylcyclopropylfimidazo[1,2-4pyrimidin-6-yllphenyl-2-hydroxyN-methylac

mixture of
ggiglnopyrlmldln 5-y1)-2-fluorophenyll-2-hydroxy-N- nleﬁ"lT/% cota 7/08?1100
e 25 18 mg, 0.066 mmol) and
Example 1511 -2n$ionA-S-0Ry &g s s iuaing ey | Zoms ey tptory rfiriofy fpinotin-
6-ylegthanop{Qishidakg| W23 stirimdtiat- S Geayariight. The reaction mixture was
purified by RP-HPLC (pl -1 10) to afford the desired product. LCMS:
(M+H) = 468.1. Exa Ie 191
2-12-fluono4.13-(1- qumﬁfn% ylcyclopropyl)imidazepyrimidin-6- 30
Apheny1)-2-bydroxy-N ime,thy acetarmd‘gw “““““ =T hiss ‘compound was
prepared from (4-bromo- fIuQrophenyI)(Fydro‘x\y)acetﬂc acid using
procedures analogous to tHese for Exarﬁtblé\ 190. LCMS: (M+H) = 482.1. 5
Example 192: SN
N-(3-42-(4-Bromo-3-fiumophenypimidazo[1,2-b][1,2,41triazin-7-
ylImiethyspipemyd) M atheyhuce & Biepchloro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2-
¥
ﬂpﬂ%%%ﬁéﬁ%%%ﬁi%@ﬁ%ﬁ%%?L%nﬂ%ﬁfa"gm Gaampls 4ng S 0t
= S6{r /sy butylphosphonlum 10 tetrafluoroborate (0.064 g, 0.00022 mol) in a
flask was evacuated and refilled with N2 (3 times). Then 1,4-dioxane (7.0
st i e e R
Yistphn-[a8l, N-cyclohexyIN-methyl-cyclohexanamine (1.7 g, 0.0088 mol).
The reactlon mixture was;stirred at 40 C overnight.filtered, and washed
with dlchloromethane The;ﬁltra{e was cqn*pentraf\ed and purified by 15

‘‘‘‘‘‘‘‘

1-3-(2-ehloro-3- exopropyl3|uhenle‘e%rbatmute N-Chlorosuceinimide
(017 g, 0.0020 mol) was added to a mixture of ten-butyl [3-(3-
Step @x%r@wfmﬁmdlpﬁsb@m@& $18»0.4 0.0020 mol) and D-proline (0.05 g,
04. mol) i th e 20 chIo 5 inL) at O C The reac ion mlxture
Wa§ St rrr%cf at?lfinl%gll}/ ; r%nﬁ%zcglﬁ%éﬁ{wgt? el @1(73 fedd %ge Tas pubiB e nimide

(0.65chirBffatogrbhiv dangilit @ getiditt) 809/ FROAH ik anesbrs afff@pdﬂm@e (30 mL)
was ggsiterhpned M@b{ﬁo@ﬁﬂc&ﬁ%}ro@gﬁl\f& A M+t m&%%@@%@lc@tﬁm& and filtered

throu %I‘t sbl ﬁe 1 2 T3 brl?lmglc?f l%}olill%[c n@eﬁ}ﬂg\?e‘%z %)[[]Eh%ﬂ?'y]ftreglel The mixture was

eny arpatnate

Concmaﬁéo% BRSiSshety outiiEd by shiersiagiinky (20 g2 O 70RSH B in
hexatestatyt d né2chtarpradhaxapgopysiphenyficarbamate (20 mg, 0.070 mmol)

in ethanol (0.4 mL) was stirred overnight at 105 C. The reaction mixture

was purified bé@ P- HPLC pH 10) to afford the desired product. LCMS:

Step Mﬁ_{yamg Py U)@vlzsozndo m [-one
A mixture of methyl 4-bromo-2-(bromomethyl)benzoate (0.13 g, 042 mmol),

cyclopropylamine (0.034 mL, 0.49 mmol) and potassium carbonate (0.090 g, 0.65 mmol) in ethanol
(0.9 mL) was stirred at 40 °C for 3 h. The reaction mixture was quenched with saturated sodium
bicarbonate and extracted with EtOAc (3x20 mL). The combined organic layers were washed with
brine, dried over anhydrous Na,SO,, filtered, and concentrated. The residue was purified by
chromatography on silica gel with 30% EtOAc in hexanes to afford the desired product (0.10 g, 94%)).
LCMS: (M+H) = 252.0/254.0.

Step 3. 5-(2-aminopyrimidin-5-yl)-2-cyclopropylisoindolin-1-one
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WO 20081064157PCT/US20071085100 Step 4.
3-1-244-bromo-371lluorophenytjimidazo[1,2-b] 1:1,2,4Priazin-TylPnethyla
ture of tert-butyl
“@eﬁﬂw %rigﬁo 3-fluorophenyl)imidazo[1,2-b][1,2,4)triazin- 7-PCT/USZOO7/085100
yllmethylphenybearbamate (10 mg, 0.02 mmol) in trifluoroacetic acid (0.5
mL4 AR IeHES e sRsbRIBtE T [ B) WA SRR drovaisight 2R et Rdded to a
mixtaixtrs-wrascoaganiraieiksiinadford-the desied, pocdusinas)a sSTEA,saletramethyl-

dir tstep MS: (M-sH) =,397.9/39 dotep .
b ZVﬁmg-g(b Wgﬁ(gi %%ﬁr%%%$§l%éﬂ%en)?;Oldrﬁ%azufl %ZI -b] [1, 2%211 zml%?n 1§ d

tetra RN e Rp e Ay %Q%&z ARtershineleens o4 @@1@%6}?1 (0.7 mL).
5 The wedergddietitovaiatedetcf282(2 4 - orimodde reaction mixture was then quenched with
saturid@ "s@@iﬁ%@ﬂﬂ&@l%%%}%& gaél&@?\%ﬂ?@(ﬂ%@é%%% @gggv&e%ashed with
bri r? 5 trieth amlr:ﬁjég .0 gL, 0.050 mmoal) in acetolnltrlleg(jo .5 nfL
i AP HB MO Pt Wias LEFRECRE RSB th M TR ‘&u?‘ﬁéd’ﬂ?ﬁed by
chroRPoE TR On(piHcd @ tov alffd otinethlesired qwbiduatBamgto3086) b€ NEST(dHiYduct
(0.045 A6 47EN: HorFRyample; 193:
2-(2,3-Diehloropheny1)-7-(1-quinolin-6-yleyelopropyl)imidazo[1,2-
b][1,2,4]triazin-3-amine A mixture of
Step 6-eX;BldiehivropHehyiue!2;4-tHacireBy dideandé 1X9omig @076 inaiodplin-1-
one and 20 chloro(1-quinolin-6- yIcycIopropybacetaIdehyde (22 mg, 0.091
n eth 0.50 m r ed at 105 C. overni ht T rea
e e R S P A T G L S ol
and qhjoreflgaumoliy: i@w@pewpr)cetauvhmw A mmékawmtéomualoohol (0.5
15 mL) 23-ifkorofNmetyikid-12 (dagunalinnbeyley sloprapy Mnidazof h2-alpyrkfford
i libefyza St
the dgg 1§§%§%I h)%o%ggo gl%r?[lolln 6-ylcyclopropyperhyllpyrrolidine-2,5-dio
ne To a cooled (0 C) mixture of
Exar(ipietiidolinEShyles/{le(b+guybacstal cemyien(d) Sniy 4¢| noagt)-poeiee (1.1 g,
yljisaldadie4p chlorofonn (200 nil) was added N-chlorosuccinimide (6.26 g,
46.9 WO 20081064157PCT/US20071085100 mmol). The mixture was
stirred at 0 C. for 30 min:and then gradually warmesel.to RT for 2 h. The
reaction mixture was quem;hed :with satlstnaltex:)P S0 m bicarbonate (25
mL) and extracted with 18t0Ac (3x100 mL') The coﬁmlned organic layers
were washed with brine, dried over“Na'éS&l filtered, and concentrated.
- The precipitate formed was filtered Ye, §ivel the desired product. The filtrate
was
This compound was prepared from methyl 4-bromo-2-(bromomethyl)benzoate using

procedures analogous to those for Example 182. LCMS: (M+H) = 446.1.

10

Example 184: 2-(2-Methoxy-1-methylethyl)-5-[3- (1-qumolm—6-ylcyclopropyl)lmldazo[1 2-
25  a]pyrimidin-6-yljisoindelin-1-one

This compound was prepared from methyl 4-bromo-2-(bromomethyl)benzoate using

procedures analogous to those for Example 182. LCMS: (M+H) = 490.2,
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5 chromatographed on silica gel with EfOAc in methylene chloride (10%)
to afford chloro(l-quinolin6-ylcyclopropyl)acetaldehyde which was
&gggamlnated with pyrrolidine-2,5-dione (13.0 g), and automaﬂc%
LBAVEHEE RS the desired product after a few days. The total JEdiEp007/085100
product obtained is 16g. LCMS: (M-I-FI) = 345.0/347.0. 10 Step 2.
Exampde d85in &phyistiim-siyeth o3Sclitibavinatindicy lsido propXlyiidare [bR-
a]pyfihel iy onbngolind.3ridifluorobenzoic acid (0.47 g, 2.3 mmol), 5-
bromopyrimidin-2-amine (0. 44 g, 2.6 mmol),
tetrakis(triphenylphosphinejpalladium (0.1 g, 0. 1_~__r_.r~1mtﬂ and potassium
carbonate (0.96 g, 7.0 mmoi)inteduene (40 mL) e{h ]ﬁol (2.0 mL) and
water (2.0 mL) was hg_ated\rlat 110 Qfor h{ ' Aftér.gooling to RT, the
mixture was Washed Wli‘;h] ether to 15| remove impurity. The aqueous layer
was adjusted to pH B-with IN HCI. TheMsolidlwas filtered, washed with
water and ether to give the desired product. LCMS: (M+H) = 252.9. Step
3. Zl5sdifraterial 0v(as qpieistied 6 ey clegsipp yoheida2o(ir@uatpsthirhhdire@ty| Tusing
procRIAZQI RGN 6 BixdniBrarsinopwRNigineD-35k0-2, 3-difluorobenzoic
acid (15 mg, 0.060 mmol) and 20
1-12-chloro-I-hydroxy-2-(1-quinolin-6- yIcycIopropyerthyI|pynoI|d|ne -2,5-dio
Exa'ﬁélfééﬁm&Wé@éﬁﬂ%mmmww@nﬁwwﬁg%ﬁ{éé-&iw@m@m-6-

yllisaiv@siiigidonkhe reaction mixture was purified by RPHPLC (pH 10) to afford

the desired product (9 mg, 40%). LCMS: (MI- H) 43.0. Step4.f
luoro-N-methyl-4-13-(1-dui gh-6-ylcyclog HitQiicigzo[1.2-alpyrimidin-6-
25 .4,/bettzatnide  —AymiX of 2,3-diflfrorg m-quinolin-6-yleye

lopropyflimitiazo [1,2-a]pyri ;

methylamine (2M in THE, 0.02 inL}X0. Q\AQH mol),

benzotriazol-1- onxytrls(dlmethyIamm o)phosphonium :

heXaffuseapiossphete (rensigd 0fopy mHol) dridann2dbsopropiidihgiaeaineusing
procdddrdilan@26ds FommSY) o X Sagieehyltonpamioly (i5inl) was stirred at 30

RI' for 4 h. The reaction mixture was purified by RP-HPLC (pH 10) to

afford the desired product. LCMS: (M+H) = 456.0. Example 195:
Exafevﬁiﬂ%ralﬁ!ha(éﬂh@ﬂ%r!islwﬂmrﬁamyelgnwamwmihﬁrrammm%m.d
yliphiatyBdycibprepancidebdAmiae08106415713C17US2007/085100 This

compound was prepared from 4-(dihydroxybory1)-2,6-difluoctobenzoic acid

using procedures anald?odé""to those for Example‘i“?h LCMS: (M+H) =

456.0. 5 Example 196" N

2-Fluoro-N-methy1-4-13- (1 qLLneim 6»yl&y¢lopr@pyblm|dazoll 2-Mpyrimidin

-6- ylibenzenesulfonamide Step 1. |.

4-(2-aminopyrimidin-5-A-2-fluoro-N- niéth)/lbenzenesu1fonam|de

4-Bromo-2- fluorobenzenesulfonyl chloride (100 mg, 0.36 mmol) was
Step éd@’é(ﬁ’%@ 6{ Iﬁll)(fucpgzmpyl imidin-5-yl)phenyl] cyclopropanecarboxylale

A solution of sodium carbonate (0.56 g, 0.0052 mol) in water (5.0 mL) was added to a
mixture of tert-butyl 1-(4-bromophenyl)cyclopropanecarboxylate (0.78 g, 0.0026 mol), 5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-amine (0.87 g, 0.0039 mol), and
tetrakis(triphenylphosphine)palladium (0.2 g, 0.0001 mol) in toluene (10 mL) and ethanol (5 mL).
The resulting mixture was heated at 120 °C for 15 min, quenched with water (5 mL), and washed with
ether (3x10mL). The precipitate in the aqueous layer was filtered, washed with water, and dried to
afford the desired product (0.40 g, 60%). LCMS: (M+H) = 256.1.

Step 2. 1-{4-[3-(1-quinolin-6-ylcyclopropyl)imidazof1,2-a] pyrimidin-6-
Vl[phenyllcyclopropanecarboxylic acid
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10 methylamine (2M in TIIE, 0.275 mL, 0.55 mmol) and triethylamine
(0.10 nth, 0 71 mmol) in methylene chloride (2.0 inL). The reaction mixture
ed with saturated NaHCO3 (1.0 mL) and conce
afford the crude intermediate in water. A mixture of the inter?ﬁ@ﬁa%é’?%mgsmo
water, 5- (4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-yepyrimidin-2-amine
(LG8 b tataR Rl ey G PranAER R {20 frilfi D32 & 086
mmoin iand| phpotélssiumlicashonatep (b0 mgsldedyieniod 115 end (2.81mao) (8 mL)
was ﬁﬂ@@iﬁﬁi@%ﬂv@dﬁ@t%@ Q%ﬂrﬁ%t&%% BHH%& b?ffﬁf_ﬁﬁﬂ& Ha (BTU afford the
d .a\%[her Wa§3 ded to the mixture and the solid was filtered, washed with
esIrGO RS ) dthsr fs At S mEMidEired ploduct (0.0869. 83%). LOWS:
(Vt-FH) = 282.9.  Step 2.
Step 2.-Mgzl_%l{mgthwqﬁ%z@aq»épgmpf%;yjH&A&prylﬁmgmh-a-
ol hl},iz-%ge}gn%l%lge-%; O(J)C%’leenzenesu lonatnide A mixture of
Jup 2)(5 rn oﬁyrlml IN- -f/%-ZJIuoro-N-methylbenzenesulfonamide (20 mgq,
0.0y :|0t§na<rtme of 1-{4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]phddd:ciiRERolieimeyyand knginolinS-yievclapapydethyhiny rrelidine -8 &-digmol),

e (24.mg. 0.07 mmol) in ethanol (0.4 mL) was stirred overnight at 'C.
b A B e T ER oS Loing T simon
and NyNsiisaoprodeeyanam 23V £-13 mapl o 195 mitagHyiéomgemide (0.5 mL) was stirred
at RN D et yé=2tib3 th 3+0r€lwindlini ey sy Ripperny ami oa 20 h2oad py igeidba- Brituct.
LCM%J.g\,}H@oy;%gI‘-l-ylIacetamlqle WO 2_008/064157PCI/U82007/085100 0

N Step 1. ten-butyl [3-(2-aminopyrettidIn-5:0-1H-pyrazol-1-yll acetate

To a solution of 1H-pyrazol-5-ylboronie acid (0.2 g, 2 mmol) in
Exanip 188 eHi1HPyridanige: (Hy0-in{d) Bt apaid oibd oL ylegimgitpyibiydiazo | 1,2-

acaiate ssium carbonate (0.74 g, 5

a]py%%?S%%m%#é%ﬁ&%ﬁ%ﬁ%ﬁ%ﬁfggirred overnight at RT. To the

reaction mixture was addeg-o- bromopyrimidin-2-aming (0.40 g, 2.3 mmol)

and tetrakis(tripheriylptbsphi g)palIadiunxi’ﬂfpm_._lﬁ--"’@ﬁ*@@??mmol). The

resulting mixture was!stirred zjthQCfor 2.t Atter/codling to RT, the

reaction mixture was ektracted with EtOAC (8x30 nth). The combined

organic layers werewashed with brifgy‘dfigd over anhydrous Na2S04,

filtered, and concentrated. The residue was purified by RP-HPLC to afford

10Tthie desiredndrodact. ir@MS: (MTH) ={276.0 - $leplid-Gettsblotybpyl)imidazo[1,2-
a]pyr%ﬁgﬁgfgﬂ]ﬂmyﬂ'@a@%%%@ﬁﬁgmdQ&@[1—15%39'@fﬁmgigs' 65%('!1'16&115 to those for
Exa |f-Fr?§ ei—émgl_?gfﬁée:%smlzxture of tert-butyl

TS inopyHMIAIN-51)*1H-pyrazol-1-yfiacetate (16 mg, 0.058 15

rnmol) and

Exandifie 180/ okoH-yergxy-gsPrasinelinsg vy ensopyieiimyceolidine-2,5-dion

20 0.05 ol) in eth .3 mL) was stirred overnjght at 105 C.
LRI R S i e
desired product (10 mg,;37%). LCMS: (MH) = 467.Q=,_ Step 3.
N,N-di methyl-2-1lS-\l@;@k\g_uxi*‘b\I‘m:@;ylcyclqgﬁ;opyl‘)wi\ :
dazo[1,2-cdpyrintidin-6-y13-1H:pyrazol20 1yTfacetgnititle

N N _‘.3-\:‘: [\ \5 N

This compound was prepared from 1-{4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]phenyl}cyclopropanccarboxylic acid using procedures analogous to those for
Example 187. LCMS: (M+H) = 581.2.

134



10

15

20

25

30

A mixture of tert-butyl
3-[3-(1-quinolin-6-ylcyclopropyl)imidazo[l,2-a]py-ri_midin-6-y1]-1Hpyrazo
e (10 mg, 0.02 mmol) in trifluoroacetic acid (O. 5
Wb %?f}%/?ﬂg;neg‘}:hlonde (0.5 mL) was stirred overnight at RT. The vé)P %7/08‘;100
were removed under reduced pressure. The residue [LCMS: (Mt H) =
xamply Wiy RSBk N o REpRd s AL A et
yl]phdityigthyihairue N2k ihy lktta Bid16 mL, 0.032 mmol), benzotriazol-1-
onxyttls(dlmethyIammo)phosphon|tun hexafluorophosphate (11 mg, 0.026
mmol), and N,Ndiisop pylé-l{hylamlne (11 L, 0.064 mmol) The reaction
mixture was stirred evemlgh’g at\RT and® tk}en\pur}tlad by RP-HPLC (pH
10) to afford the desired: product’LCM @\/I+H)‘--- 438.1. 30 Example 198:
N-[(1S)-1-(Azetidin-1-ylearbony1)- 22 méthylpropyll -2-fluoro-4-1341-qui
nolin6-yleyelopropyllimidazo[1.2- alpwllmléﬁmG -yllbenzamide WO
2008/064157PCT/US2007/085100 Step I. tert-blayl
Step (o&{Rbromofo A s aliMeIme IS By Smidazo[1,2-alpyrinad’ 6
ylibeRZAilisoning)3h3ldmnetiiy2bulanodié mol) Fhiswbthpoandivas pfepdrenio-2-
ﬂuorgm@ﬂﬁ)ﬂ( Qf)%/'ﬁé(?fﬁ]acﬁl{mp ”6 L@n}ﬂﬁiﬁe %QE{QQMMEQ%%Q[&{? P24 mL, 0.48 mmol)

and E%?\g%%%%()q&§ %{%iﬂr@] ?%iﬁ%m] ngsp%%%%g{eﬁegg ul(())r g}lljossptl?a‘}eh(%gglfog, 0.00048

mol) (2 F)ethyiefhdoridfa-Dugfuindiredeirwyeho prowy indH &xcl 12 -Hipyriatidinuéture was
concéﬂ.{ﬁeéazW@féﬂﬂ%—)ﬁ%@p@ﬁﬁ@&%%ﬁ@ﬁ&@g@%ﬂﬂ% m@&t%ﬂ Qfifettbuivdthanol in

2-flugro-4-13-(1- 6yl I
dwhlgl]mge&la& B egnzo gﬁmo Ecéé §X rﬁe utano ?22696% mg, 0.1 mmol)

in 2.0 ml of 4N HC1 in1,4- dloxane was stlrred for 1 It The mixture was
Step SANEEMIAORI0-Ging tRewesie pragyct- @WM)H@:J@M&;&QM«% (M-11-1)

=538.1..15S N- 117 zet) Ica ciimethylpropyi

P B T e R A
(4,4 ix?nﬁ%mmcéngﬂl%érﬂz%zﬁa@r@m Zwmmggﬁ?oﬁp@%hyla%ﬂde (14tIL, B84 mmol),
tetrallid(iphenashagtied )ia ladiixt o Dfe( 28)12n{2rdlu arddpp3efdivm carbonate (0.16 g, 1.2

mmoTﬂllﬂl%cl)lLQl L)CXCL?%Q RWHQJQ%R{% %@%EIH&Q&G Q Y&pe@%qyl 5 h. After cooling to

lamino) 3e -dimethylbutanoic acid mg, 0.028 mmol), azetldlmoe
RT, ﬂ&ﬁ‘dr‘BBﬁ‘Fé‘hdiéaiSféti‘FF& dbﬂ"zg?nﬂnf@daﬁ% %B??z&ﬂaﬂﬁsaedmﬂh 10% methanol in
dichlytoxytis¢dimethjtarm wo) phespirosiumdhexaflcorpplaosphate i 8 4idgs Quddi2d by

chr orﬁdmé}%@ NeNdimetvieringmidadOa Mlle dNIHSHUR 93t RUEENGE product.
the reaction mixture was purified by RPHPLC (pH 10) to afford the desired

LCMSr MUt TEMS: (11,1+1-1) =577.2. Example 199:
N-12-(Dimethylamino)-1-methyl-2-oxoethyll-2-fluorm4-13-(1-quinolin-6- 25

Step y'@Yﬁ}ﬁBFQ@Y})ﬂ iR 2s RPN BB NE RIS iainseR b BBy droxy-
171 - rogno -2-fluorobenzoyDatninolpropannate
N-methylacetami
A mixture of 2-[4-(2-aminopyrimidin-5-yl)-2-fluorophenyl]-2-hydroxy-N-methylacetamide
(18 mg, 0.066 mmol) and chloro(1-quinolin-6-ylcyclopropyhacetaldehyde (19 mg, 0.079 mmol) in
ethanol (0.4 mL) was stirred at 90 °C overnight. The reaction mixture was purified by RP-HPLC (pH

10) to afford the desired product. LCMS: (M+H) = 468.1.

Example 191: 2-{2-fluero-4-|3-(1-quinelin-6-ylcyclopropyl)imidazo[1,2-a] pyrimidin-6-
yljphenyl}-2-hydroxy-N,N-dimethylacetamide
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N,N-Diisopropylethylamine (2.0 mL, 001! mol) was added to a mixture of
methyl 2- WO 2008/064157PCT/ITS2007/085100 aminopropanoate
e (0.64 g, 0.0046 mol), 4-bromo-2: quoroben20|

“gy(?égszggn%{)?and bermotriazol-1 onxytrls(dlmethylamlno)phospigrs(i;lm%/ggsw0

hexafluorophosphate (2.12 g, 0.00479 mol) in IMN-dimethylformamide

(10,0 mL, 0.129 mol), Thedeaction mixture was suffed overnight at RT,

quenched with saturatid, sodlum bicarbanate 25 mL\z and extracted with

EtOAc 5 (3840 mL). The; g:omblnad organlc Tayers’ Wéte washed with brine,

dried over anhydrous Na2804 fllté’red,ﬂand concentrated. The residue

was purified by chromatography on Spjuca gel with 60% EtOAc in ()exams

to afford the desired product (1.33 g, 96%). LCMS: (M+H) =3019/305.9.

Stamiz . dijdotdhREN Qpprireddfpo- Z@&faﬁluanﬂbamgmﬂ&a)mmm}pmpam&ld using

procé%ﬁkgsja%oiglﬂ HOmAL RYIASEHAT. ‘i%bﬂﬁﬁ!@ (Rr38 % A2 mmol) in water (2

) was added to a mixture of methyl
2 1(4 -bromo-2-fiuorobenzoyfiaminolpropanoato (0.5 g, 1.6 minal),
Exarbp(d W5, BHEHarteBryibo B3 clipkalydiolainzayOpiihtiiniZiarhine (0.28 g,

V1] mgﬁgy{ﬁm)) AN }@&s(tnphenylphosphlne)palladlum (0.07 g, 0.06 mmol)
in toluene (4 mL) and ethanol (2 mL). The resulting mixture was heated at

120 C for 15 nun. The reaction mixture was.extracted with ether 15 (3810
nit) to remove impurity “Thé raqueous, layer Wwas adjusted to pH 7 with
aqueous HC1 and pwrﬁéd PTQ-LF?LC (pHif1 6§ to afford the desired
product (0.40 g, 100%). LCM éMH— ) 305.0. Elep'a.
2-(2-fluoro-4-13-(1-quinolin-6- yI ycléprolayl)lntlclazo[42 -alpyrimidin-6-

libe o)propan OA mixture of
Step % r@ﬁﬁ pf%}) p%e" 168¢8benzoyllammopropanoic acid (0.20
q @lsedmmy@nwmmmaamnm;ﬁoaﬂ/mn@@ﬂ@pw)a@e@ammmmgmm

tetrafadRuiRODivcethanobid. lej)ny\éa@agti HerkeMaEg Bﬁ@;eaﬁe@w}%ia@m%w@ Then
1,4- dg)as COQKT\%m ?d \Ef%baﬁo({(gc&h%o(f owe% p%%du(%[nblé(%l‘}{lv% (d d§ 0% Et;el;lf butyl (3-

bronﬁp@%@@ﬁﬁ‘?@fmdﬁwﬂ‘?cﬂ)—@W@tﬁmlo%ca@wnlﬂlﬁ@&&ugﬂ(%mpﬂétm grclohexyl-
N-mtleyclansapyiiniekazof42 adpysimdierte yHRepz atide: was stirred at 40 °C overnight,

ﬁlter%g 1(1'8%%1%]@)/'6 H}y l%n})ﬂnogn %]Ql’ll_e’ OT:I’@ 'H[qu) Was acgrgceegltrta e aril)((ituprlem%ed by

oro-4-|3-
chrorpptegiaRbloL6: b )ikiaAs srhexagpsyrintienit tee YRt 2699ph A S)pré) %)
panoic acid (29.7 mg, 0.06 mmol), dimethylaminc (4.0 mg, 0.09 mmol)

Step §r}QrP§H}P/‘§ AZOhs- ?9%%?8?%9%%%% jpo)phosphonium

hexafiuorophosphat e§ mmoI in N,Ndimethylforinamide (0.5

mL): THE rReRoRthiktre %va&ogﬁpréﬁogv‘é?ﬁ@ﬁ‘%eéh R ARt Piriffedpyuty! [3-CG-
oxopRAHPIBY (jphHtbBto @ff0rg thepiesistchid aatustineCM5S:, (MHH) mE2 3 Incthylene

chlor%?é mﬂiﬁ #Q05C. The reaction mixture was stirred at RT for 2 h and concentrated. The residue
Azetidin-1- yl 1-methyl-2-0x0et gl) -2-11uoro-443-(1-quinolin-6- 35

s bR A B G S B faRad Qe  shord o dosv
prod@OUBH0EAIE7PCIMISR0TT/68820311.9.

Step 3. tert-butyl (3-[2-(4-bromo-3-fluorophenyl)imidazof1,2-b][1,2,4]triazin-7-
vi]methylphenyl)carbamate

A mixture of 6-(4-bromo-3-fluorophenyl)-1,2,4-triazin-3-amine (19 mg, 0.070 mmol) and
tert-butyl [3—(2—chloro—3-oxopropyl)phenyl]carbamate (20 mg, 0.070 mmol) in ethanol (0.4 mL) was
stirred overnight at 105 °C. The reaction mixture was purified by RP-HPLC (pH 10) to afford the
desired product. LCMS: (M+H) = 498.0/500.0.
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This compound was prepared from
2-(2-tluoro-4-[3-(1-quinolin-6-yleyclopropyl)imidazo[1,2-
6-yllbenzoylamino)propanoic acid using proced
g gnag?((%@%%g[o those for Example 199. LC MIS: (M+FI) = 535 kﬁ?‘@%&%’" 3100
201:
2-Fluoro-N-2-1(3R)-3-methoxypyrrolidin-1-y11-1-methy1-2-oxoethyl-4-
Step B4R quinohn-8-floyelopropyllimigda 2 [11,2-gppyaniginesibanzamide

Th'§ C%B&%”%f"" QM&@W%@ {5- -bromo-3- ﬂuorophen I)nmddzo[l b][1,2,4]triazin-7-
2-(2-1luoro-4-13-(1-quindlin-6-yleyc oprOé)yl Imidazo[1

v mg*ﬂag}wﬁ?a }‘raébwesfén%yﬁﬁn &I prEpRh dic H AP Bt el Ariatbgtsity tone
chlotidetli@Serfor Easamipie d@MiLIEMRT(1Vhe b)uts79aR cdnxampdd RO2ord the desired
prod@cfly R Nel(L-Rydrexye¥elopronyR matwd) ﬂéﬁs(w#@?'mﬁ? 9/399.9.
yimethyl)imidazo [1,2-b] [1,2,4] triazin-2-yl] benzamide
compound was prepared as a TFA salt starting from 4-[7-(1- qumolln -6-
Step y\|dychofropypirmdaofb 242 dtridzir /2 hAibEniavic adid egitgenyl)-N -
ethygg;gpedures analogous to those for Example 123. LCMS: (M+H) = 469.1.

20 xamp thyl :
4-(€Y5 atl)lrrt]%et 0 Z%/I i (ORIt o928 PRixts] (4 247 -(4-bromo-3-
ﬂuom@hgmlﬂuyg_z}zmﬂ,Zby]{ézbﬂgpgmmﬁg}]mﬁéy}m@bgybdﬁypgeOWOnmol) and triethylamine
(7.0 ;Q%é@@ﬂ&ﬁﬂ&&%%@@%&@@ AS{@QhE @thbh‘ﬁﬂxture wlas stirred at RT for 30 min,
cyanome ne-l-e solu
N Ehoe 1 T T Aoy S iR 2o Ao Wise a0 -
469. %/67&%n of diethyl eyanomethylphosphonate (4.47 mL, 0.0276 mol) in THE
(33.6 mL). The 5 reaction was warmed to RT and then cooled at 0 C.
ing-[0,the.r 0 r then ac tzbutyl
Exa D A e BN A ) e
b] (L2t Biptinmsamiibwed to warm up to RI' and stirred overnlght After being
quenched with water, the mixture was extracted with EtOAc. The
combined organic layers were washed with prlne* dried, and concentrated.
The crude mixture was purihed;(bn silica gel e\butihg with EtOAc in hexancs
(0-60%) to 10 give the deslre;;i prgduct (5\\5&@ 96.81%). LCMS: (M+(ca) =
244.9, (M-56+14)= 167.0. Step 2. t&) “butyl
4-(eyanornethyt)-44447- (qwmpi‘tﬁrﬁ Yhy Pdazo[1,2-bj[1,2,4Priazin-2-yll-
IH-pyrazol-I-yllpiperidine-I- carboxylate
A mixture of 6-(2,3-dichlorophenyl)-1,2,4-triazine-3,5-diamine (19 mg, 0.076 mmol) and

chloro(1-quinolin-6-ylcyclopropyl)acetaldehyde (22 mg, 0.091 mmol) in ethanol (0.50 mL) was
stirred at 105 °C overnight. The reaction mixture was purified by RP-HPLC (pH 10) to afford the
desired product (12 mg, 35%). LCMS: (M+H) = 447.3/449.2/451.2.

Example 194: 2,3-Difluoro-N-methyl-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-ajpyrimidin-
6-yl]benzamide
o) —

I
Z

F Z N
NGS
Step 1. 1-[2-chioro-1-hydroxy-2-(1-quinolin-6-yicyclopropyljethyl]pyrrolidine-2,5-dione
To a cooled (0 °C) mixture of (1-quinolin-6-ylcyclopropyl)acetaldehyde (9.9 g, 47 mmol), D-
proline (1.1 g, 9.4 mmol) in chloroform (200 mL) was added N-chlorosuccinimide (6.26 g, 46.9
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L8-Diazabicyclo[5.4.01undec-7-ene (68 pi., 0.46 mmol) was added to a
mixture of 6-[2-(1H- 15

-4-yl)imidazo[1,2-b][1,2,41tiazin-7-yllmethylquinoline (50
vg %ﬁg/lr%m [) and tert-butyl 4-(cyanomethylene)piperidine-1- (Izga /8>S<§/%¥/085100

g .068 g, 0.30 mmol) in acetonitrile (I mL). The reaction was stirred at 60
mm &’érﬁ‘i’@jﬂi‘eA‘f?érSE’éﬁﬂlﬁbOtoCRfPl et & ag gurifietydgped to RT for 2 h. The

reactifif @firategrapiiyohcgilica gabimith SIACHI0abohd 2260ml O Woltexgivedheth EtOAc
(3x 19@ ?g_%dﬂlé %%tn@cp 0 %tgmgil%e/ %) WIEY(; Mghc@ﬂ \i‘fllt_lh) bn1§659r156d20c\)/e§tﬁp S%) filtered, and

quinalin-6-ylthethyl),2-1111,2,41triazin-2
Concal}%dp RIS 4*’390%}&%?%%@6 ther dreisdasetictadiy (Blite was
chronmit)givabed ddadito giselutBOAE terinktgydrd-(oiaidemethyl)-4fbét Liftoro(1-quinolin-

6- yl&% BEJDQcX %MMD'W&%%&: %M%%%&I%&'%MI&IHGW 58(3218}161 (X g‘b g) and

piperidine-l-carb OXﬁ/ late 25 (0.015 g, 0.000027 mol) in methylene chloride

o R PG THS: S SO A 151 O TP YL ARENGS et obned i
16 gremdvedubideiedviced pressure to give the desired product as a TEA
salt which was directly used in the next step without further purification.

M-FH p 4, Methyl
S"fpz i;?ar%g'ﬁﬁm &Iy %149@(%16 mﬁ”@@ Wéﬂ’%lnudazo[l 2-b] [1,2,41t
cizih- 280 Pyidibohiptopdritindhaarbeylatecid (Méthgl 23 mmol), 5-

bronfpleraf@nmataite. Gotil4 0,033 mmal) Wasiadasdde Breputianafadum 0.1 ¢ 0.1
mm()(l an%_ﬂ/ %}]c]aczagﬁnﬁte ﬁff% %ftﬂ%l ol 111 .Il.q.ﬁui?-? gy(}al%& it plp O nL)4 %Water
(2.0 gdatonithire(®. ohid? W@lzé)@smfgwemﬁzei@mmomwnemmtﬂ)ether to
1'emcaﬁdnﬁ[dﬁﬁ|@y|alﬁ RguiB iﬂyeﬂ%%ﬂjlm&l) tth gHeéhwhqnewmi@Iidﬁléos@vaLs filtered,

a eh : | erlgaaw S redvg Ig egg)rre ed P-HPLC (pH
wash divgc; glvet eil{re prgduct as W@&é% N%%‘%Q 508.5.
5Example 204: Ethyl
Step 44eyadipmetayly-d-bdsbl{guinoliopfoyinetiyd)imitaroitRabld Jidslsiazina
- 2 hhdded M%Mn;lny&m&% '9?1#2%9&&&%2%% acid (1% COBYAKASY and

was prepared as a ItA salt startin g
I-f2 9%&%%?&&2&&%63&? zﬂwﬂaﬂﬁowmﬁ%% %ﬂi “WT (20 mg, 0.058
mmdbi precttlined (Y flackteniileusingl L0 0rocedighe STan alagion stouiosss fafified by RP-

e s e 3 2 41z 2-y1-LH

pyrazol-1-yl} piperidin-4-yOacetonitrile N N
Step 4. 2,3-difluoro-N-methyl-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a] pyrimidin-6-

yljbenzamide

A mixture of 2,3-difluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-
yllbenzoic acid (9.0 mg, 0.020 mmol), methylamine (2M in THF, 0.02 mL, 0.041 mmol),
benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate (11 mg, 0.024 mmol) and
N,N-diisopropylethylamine (11 pL, 0.061 mmol) in N,N-dimethylformamide (0.5 mL) was stirred at
RT for 4 h. The reaction mixture was purified by RP-HPLC (pH 10) to afford the desired product.
LCMS: (M+H) = 456.0.

Example 195: 6-Difluoro-N-methyl-4-[3-(1-quinolin-6-ylcyclopropyl)imidaze[1,2-a]pyrimidin-
6-yljbenzamide
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15This compound was prepared as a 11-A salt starting from
(4-{447-(quinolin-6-
%@&Q&QQ ifn;uazo[l ,2-b][1,2,4]rriazin-2-y1]-1H-pyrazol-1- yl)P CTIUS2007/085100
piperidin-4-yfiacetonitri leusing procedures analogous to those for
Example 203, Step 4. LCMS: (MH-H) = 492.4. Example A 20 In Vitro
c-Met Kinase Enzyme Assays Compounds were seteened in vitro for their
~ ability to inhibit c-Met kmase éc(lVlty The‘lCS@\Xalues of compounds for
the inhibition of c-Met Kmase were deterrﬁiﬁéd as §'déscribed in the
literature with some modl‘ﬁcaﬁons( ahg\x et al, Mol. Cancer Ther,
2003, 20 1)1085-1092; Calle, M. et gt;"Groatica Chemical ACTA. 2005,
78(3):367-374). Briefly, histidine-tagged c-Met catalytic domain 25 fusion
pratein ¢bmptiage ny s BMﬁa’kécB)fWﬂS M&'ﬂyﬁﬁbihﬁoﬂsﬁw.—dﬂﬁb}obemom acid using
procdIFASHEMANE WELE hREe ylation of poly
Glu-Tyr (Sigma-Aldrich; # P 275) that Was c ed 0.01 mg/per well) on
96-well microplates (R&D systems, # DY990). The reaction was carried
Exarmgplt if@ 30FpioseNbinet oAt RiRgub®InM-HE PeiS dpH iv bl 72 (L 3 Hyp MinGdRy - 6-
yIbeh Qi iNgmide 0.5 MM DTT, 100 p.M Na2vO4, 5 it.M ATP (Cell Signaling
Technology, # 9804) and serial dilutions of individua] WO
2(108/(164157PCT/U820@7/0851OO c 5. The reaction lasted for
25 minutes at 30 C. AHes a5 ptadl, the contents of the
plates was discarded. Riat QA ith TBS-T (250 [tUwell,
5x) and then blocked wittF TBS-T ont)\

g 1 % BSA for 2 hours. The
contents of the plates was discarde Nand\lloo itL (Per well) of

Siep Pwmmﬁog}é%ta%dmﬂzghgwRpm%azw@eg WhgR(5ioma, # AS96)

diluted 5 ( A containing TBS-T were then added and

.ncﬂﬁmaﬁ%oﬁl‘*flﬂawem%@%%%@J@a WP B gD EBs wden, agjxture of
methgladifell(NVe dhbHRe CoT6r méactith usisly &00trithyluhimaixoure ndf, H202aindl) in

methg@éﬁ@m@hxét@m@cﬂ%&%&?mﬁ@ q%%f%éhem%m@&@{am%eppﬁ@ mL)

In minutes Wlif;p 100 itt of 2 N H2S04. The optical density was measured
3)

o RERIBHSHEH, UGS FREFOPISHB TRt 950 WA R /BIERRge 1 v >
(4,4, Cotrtretioidt 154D dipnai @sbvald@y wwdrncatouitsted With thexGrapiPad  mmol),

tetrakis(triphenylphosphine)palladium (20 mg, 0.02 mmol), potassium carbonate (150 mg, 1.1 mmol)
in toluene (2.0 mL) and ethanol (1.0 mL) was heated at 110 °C for 2 h. After cooling to RT, ether was
added to-the mixture and the solid was filtered, washed with water and ether to afford the desired
product (0.086 g, 83%). LCMS: (M+H) = 282.9.

Step 2. 2-fluoro-N-methyl-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1, 2-a] pyrimidin-6-
yl]benzenesulfonamide

A mixture of 4-(2-aminopyrimidin-5-y1)-2-fluoro-N-methylbenzenesulfonamide (20 mg, 0.07
mmol) and 1-[2-chloro-1-hydroxy-2-(1-quinolin-6-ylcyclopropyl)ethyllpyrrolidine-2,5-dione (24 mg,
0.07 mmol) in ethanol (0.4 mL) was stirred overnight at 105 °C. The reaction mixture was purified by
RP-HPLC (pH 10) to afford the desired product. LCMS: (M+H) = 474.0.

Example 197: N,N-Dimethyl-2-{3-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a] pyrimidin-6-yl}-
1H-pyrazol-1-yl}acetamide
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10 Prism software. The linear range (/.e., the time period over which the
rate remained equivalent to the initial rate) was determined for the kinase

“z;\(? l)%ﬁ terminations were performed within this range. Wang7 X,;,

a? otent and selective inhibitors of the Met [hepatocyte gP&MHSZO /085100

factor/scatter factor (HOF/SF) receptor] tyrosine kinase block
HOE/SF-induced tumor egll growth and inyasign./Mol\ Cancer Then 2003,
2(11):1085-1092. 15@@%@. al. Hav' pitors of Lek and Fyn
kinases. Croatica Chém ca R 5 (8(3):367-374. ICso data for
certain compounds of the inventio @ }ded below. WO
2008/064157PCT/USZOO7/085100

Step 200806415 7P QMMWZ{,Q%@OWWJ & B Ll Broliferation/Survival

As Il lin resenting various an cancers ( SUN-

A A T b B TP s 10
mL) m@@dﬁﬁﬁnbydw@@bﬁm rEeiegcettP tﬁ%tﬁain@m&bmdmwemam wmeate (0.74 g,
0. ooﬁuimya@ol@etiam@ﬁdl@uimﬁydmweﬁamet IRcuttie reedieh aidure was added 5-

blom%syl%li IS IEGHN m?%deg ?%11%;!- %ld(? T2 s ” d% né—un??gal:ladl 1 g, 0.09

pro liferation/surviva sSay Can be pre eter

mmo@oﬂ%&awaggawwewarfm theMSkiffey %dnrﬂﬁ%litce@lllng to RT, the t mixture
was prodiferatioh/Bunivel 3 cilC 50 aluemel o tetel TRiRedy Belowratestie brine, dried

over %ﬁ@@&p@}%‘%ﬂl%ﬁ%eﬁl\ggd%&gg&gé I\HiJe ;eﬁg eRvQ%“f%r%lociq{ "%{y C to afford
ell culture p

SN NU-I cells are seeded into 96 well ¢ ates

the dg“t“ﬁé@f?w ShvBIPald B 00 Cefis/well respectively in appropriate media
containing 2 % F.BS and supplemented with serial dilutions of individual

Step SOBPAYNGS N @ N MBS LF FOQREeL, ABEN 4.2 NOM ingubati z%?‘l-

lep mid of Cell T[llte(?leﬂ(r) AQUJZLO?SSPOJ.% J%olut|oﬁxrea]g[za‘);r{t (Prognlj%ga f

Yiacely& added to each well (final concentration = 333 liginth), and the plates
aredimeubated fortdund g -(bansumsyimad 875+ @) ihBubader]- ThBaopticall6 mg, 0.058

mmo@%'ty[@m%ﬁﬁwggr@#ﬁ( '@%&%ﬁﬂ@ﬁ&éﬁ&g m&qﬂﬂL%ﬁ%QQrSa&é%o(ZO mg,

m w th W veI values are calculated with

rrection t 650 n
o5 Dy S Vﬁ%ﬁ%?é?gﬁ assdyd il ABAge wes purificd
by RN@?MME U)waﬁfﬂdm, drgeOpamidPCO3ngeld)dhb@dhs (reirststdtved
for 48 hours in low serum condition (0.1-0.5 % FBS in appropriate culture

|thdff rent concen ation C oundsf
St B B S A A B0 G (R 4D oozl
1-yl} ogripdhN) for 24 hours, Waiter 96(r) AQueous One Solution reagent is
addeslianet plates-aig lincubateddamshasrgod a@mﬁmﬁo@r@ Wﬁﬁmm-m_

APlalg dgfo REUnds; having an ICso of @| o
e dconil}dere a?ctlve Exam§§C25 ell-Based ¢ . ospho me chloride (0.5

mL) Xag st s GBIt Eff tﬁl%ﬁ%ﬁ@uﬁé@’ﬁﬁeé Mé%rgﬁ@%ﬁmraﬁ@n The residue
[LCNBlepantizet ines]) (SMUdbsolved in NN-dimethylformamide (0.5 mL) and treated with

dimethylamine (2M in THF, 0.016 ml, 0.032 mmol), benzotriazol-1-

yloxytris(dimethylamino)phosphonium hexafluorophosphate (11 mg, 0.026 mmol), and N,N-
diisopropylethylamine (11 uL, 0.064 mmol). The reaction mixture was stirred overnight at RT, and

then purified by RP-HPLC (pH 10) to afford the desired product. LCMS: (M+H) = 438.1,

Example 198: N-[(1S)-1-(Azetidin-1-ylcarbonyl)-2,2-dimethylpropyl}-2-fluoro-4-[3-(1-quinolin-
6-ylcyclopropyDimidazo[1,2-a]pyrimidin-6-yl]benzamide
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gastric; A549 and NCI-H441 lung, U-87 glioblastoma, HT-29 colon, 786-0
kidney and PC-3 pancreatic cancer cell lines and HUVEC cell line) can be
Wa?mg Lusing immunoblotting analysis and ELISA- based 2007/085100
osphorylation assays. Cells are grown in appropriate culture me la an

treated 30 with various concentrations of individual compounds. For
SNU-5, HT-29, 786-0 cells; cells are grown in appropriated media
supplemented with O. 2% ot2 % FBS and treated wwith, compounds for 3-4
hours. Whole cell pr‘@tem»extraets\are prepa ed’ Usfmg J’eagents and a

<.

protocol (# FNN0O11j, obtalneti frpm BLosourcé\\lnternatlonaI with slight
modifications. Briefl§,_ proteﬁﬁ extracté aré made by incubation in lysis
buffer with protease and phosphatasemnhllbitors [50 IniV1 T-TEPES (pH
7.5), 100 nrM 35 NaCl. 1.5 mM MgC12, 10% Glycerol, 1% Triton X-100, |
Step ki 8ol RO 1@y anad &t 1 -mMogodiny flaprige) apdafinin?(2 mghrttiy,-6-
VIbRYRERL (3 Ralmd)ypeRsiaiin A (2 itgimL), and phenylmethylsulfonyl WO
209@1/5064157P§:TRU8200 d/(11851 0 quorld %]I 3 at 4C. Protein 12
extracts ArRCLarEd BRRATATTeprs By EentrirdyBHon Sy T LBt hirgfess!!
alpytipiidinesy ihspAaB4Gid p4ng procgitrgnenpa@clitosefls Brampluhiyd.294S: (M+H)
=594BS) starved for at least 24 hours, then pretreated with various
concentrations of compounds for 1 hour, Whole cull extracts are prepared
after the cells were treated with HOP (50 laginft4) for 10 minutes. 5
Step {n M dBIBKarey ‘anfalsig olinelevden antibodies dré dbtainid fom
yijbeoayinmerojad, sSokneesHabhilcpelyclonal antibodies included ant| human
c-Met uz Bi S
ot e S o a1 fEtlisplasespopyymidasol1 o
alpy gyl Parﬂﬂmﬁ@biérﬁﬁ@ﬂ%%q?@%@aarPéxt%ae& PR of 4N HCl in
1,4-dinghvidual {rieathient conditdrsiareasesabiaddnyd eledicopbdeesid proddtUs an HCI
salt. XS RAGE 9eh@nd cleetrotransferred to a nitrocellulose (or PVDF)
membrane. The membrane is blocked in PBS containing 3% milk and
0.1% Tween-20 for 1 hour, and then incubated with primary anti-c-Met
Step AnvipOdies(imdsideking sdlutdre forineoulyBhel-3 luasheés 3 tHeymembrane is

yzcyct'a% lyg%yapgygﬁg@@nr@mgag shygonjugated secondary antibodies
for 1 our After flrggll Waszgl the blat is 15 incubated w

NI U REMED IR %H%%&%tﬁ%%‘rﬁﬁﬁﬁt&%taﬁan&wsgééz% % {fafuoro-
4-[3-filmuiThia-imdged prer goandred] I quantifiedlardytbarectdanivith 16tdingsfidbptanoic

acid @nd HE50, mlu?ﬁlare z%lﬁhhh@t%%&@lmﬁ&%ﬁ pgls havinganlt40) %&0031%%01 1-
Ss are cqnsi tive. ELISA 20C ote xtracts are anal

yloxygls dlmeﬁla r%rlétﬁo onlun 'l-'k)é]af‘l@ '&qg C%tgr n%g {5 %he 622 rmX Zl) in N,N-

dtmethylformamldc (0.5 mL) Aftcr sttmng at RT overnight, the reaction mixture was purified by RP-

HPLC (pH 10) to afford the desired product. LCMS: (M+H) = 577.2.

Example 199: N-[2-(Dimethylamino)-1-methyl-2-oxeethyl}-2-fluore-4-[3-(1-quinolin-6-
vicyclopropyhimidazo|1,2-a|pyrimidin-6-yl]benzamide

Step 1. methyl 2-[(4-bromo-2-fluorobenzoyl)amino]propanocate
N,N-Diisopropylethylamine (2.0 mL, 0.011 mol) was added to a mixture of methyl 2-
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manufacturer's instructions (R&D Systems, #DYC2480). Optimal amounts
of protein extracts are predetermined for individual cell lines. Briefly, for

wHsRsRAY;appropriate amounts of protein extracts are captyed wish\dqss100
capture anti-human c-Met antibody for 2 hours in a 96 well microplate.

After washes, a detection antlbodX (HRP-conjugated

amingHARARTH H?Sd’fﬁfr@@}?f? KhiibSafPis S dtde ‘éh’&i’?ﬁn@ﬂ%&?@&‘f&r Wifidlifse 0-0046
mol) Attet detaitivniedoWwaghegttGinjtthybhsubstratchsolutiohefbbrpktsmef (2.12 g,

0. 004]739%Q&)aﬁdﬁﬁr@mé@ﬁgﬁﬁﬁﬁl@?%%%d‘éqféé%i?aﬁtb %Lt%ﬁdnm%re was stirred

reaction is Stop%@ H‘f tN HégSO4 within an ztaprE‘)% priate amount of trﬂeEtOA
overnieiriy EdtoTGRRASIOSHEFAMRY SPHEE) BISHERTAS M Alur 8Ai TR et ¢
(3x4¢ange Ukingpabinictoptate reademat4sashd witth bravedendtby corrdetionsala:S0s,
ﬁlm&ﬂan%A&%«@ay@m@@r@sﬁg&a@u{ﬁﬁ%%wmm@n@@@lﬁ@@f [IRASOMMAI®,, EtOAC

in he%%?lerg?o% %"é“é'”geﬁ % (133 ﬁtlb’é\%or @ B 30859&%35%59 g active.

arious modl ications o hose described
herein, will be apparent to those skilled in the art from the foregoing

Step Q%@[m@%zwhrﬁmﬂiﬁ@g@ﬂ&ﬁf&@@]mﬁ%@@@ﬁ@zw lwithin the scope

of pen claims. ach re en includin .

o R S Ta B R R R A AT BAER o2 micure
of 111%6%ﬁa@é@ﬁ&éWW?@@f%%@%ﬂ@@a@ﬁ%@ﬁ Md:@PEPleA‘lMé? figtramethyl-
1,3,2choapssianat-Hopyruliaiki-2ampharmaceutieally aggeptablessalt thereof), and

tetraldil %&%Qxyﬁﬂ%s%gg)ggﬁaﬂg @yggr&l%%\/ pro‘ lu%ll\| 4 m Ez}{ld%tg:%()%?z%& The

0 héteroaryl, C3.20 cycloa [, or Ch20heterocycloalkyl, each

resulﬂlﬁﬁﬁﬂ’ﬁ‘ﬂiﬁs‘ﬁﬁslﬁﬁfffécf‘bw éj §01 4l FlBl Wncxm@c?on mv@yg Yéat@?’@%fﬁin‘mh cther
(3x1ChLI0beteroar yiyGE:2 0oy cloakkg, lqreClN%Oi@IﬁEdcgbCiﬁﬁfkw,ltﬁa!qheous HCI and
pumff%ﬁ%g"@Iﬁ?ﬂ@%{%@&@ﬂ@%&ﬁ&h@ a4 groducl‘{g%@(_c‘: = 305.0.

cycloalkylenc, (CR4Rip0(02,4127?)q or (CleR5) 5) whereln said
C3_20 cycloalkylene is optionally substituted with 1, 2, or 3 substituents
Step ihdepehdently S6leeted: ir6 @Gy natd CiGd Ik DZ:iBidikenyl, C2.6
] be% k650 alealkyl halostdfanyl, CN, NOZ2, N3 OR SR', C(O)R1',

NWIV C(0)OR! OC 0 NReC O)Rb
E%%(i‘f ’)%f%yf‘gl (g &P&I{Eﬂ" &‘7‘1‘2( Rigacid (020 g,
0.66 mmpa@(amgg mnmmeaezl@wmmowas@m;@@mw S(O)2iresthanol (4.0

mL) VR SRS anH (002N Reltghixture lves iSofedRifal&®'to afford the crude product. LCMS:
™ “%%55,-86 ),-(C30cycloalkylene)-(CR7RS),,
1(8)34C620_arylene)-(CR7R)1,

(CR7R8),-(C,20hetcrocycloalkylene)-(CfeR 8)6 (CleR8)-(C1-20
Step REtEIDAIMENS) LS. ACBIE)-EUEISRE) Iubtola BT 2BRTRB) 1,
ey SN 328Dl SR AREL GIANRI(CRTRE),

N,N-Diisopropylethylamine (31 uL, 0.18 mmol) was added to a mixture of 2-(2-fluoro-4-[3-

(1-quinolin-6-ylcyclopropylimidazo[ 1,2-alpyrimidin-6-yllbenzoylamino)propanoic acid (29.7 mg,
0.06 mmol), dimethylamine (4.0 mg, 0.09 mmol) and benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (40. mg, 0.09 mmol) in N,N-
dimethylformamide (0.5 mL). The reaction mixture was stirred overnight at RT and purified by RP-

HPLC (pH 10) to afford the desired product. LCMS: (M+H) =523.1.

Example 200: N-(2-Azetidin-1-yl-1-methyl-2-oxoethyl)-2-fluore-4-|3-(1-quinolin-6-
vicyclopropyl)imidaze[1,2-alpyrimidin-6-yljbenzamide
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(Clele)'C(0)0(CR7R8)1, (CR7R8)30C(0)(CR7R5t,
(CR.7R8),0C(0)NR9(CR7R),, (CR7R8),NRY(CR7R5),,
V&g%&g@ C(0)NR9Y(CR7R5L, (Clelts),S(0)(017101,
R7R8 0)NR7(Ce1291i, (CleR8),S(0)2(CR7R),, or
(CR71e), S(O)2NR9(CRW),, wherein said C3,20_cycloalkylene,
C6,20_arylene, Cl20 hetero@ycloalkylene or C1,2Q-+eteroarylene is
optionally substltutedivylth e 2y \or&substltuents mdep%ﬂdently selected
from Cy, halo, C1,6 alkyl, G2.6 E\\Ikemyl c2 6? alkyny1, 0.6 haloalkyl,
halosulfanyl, CN, NO2, N3, ORal. SR} C(U)Rbl C(0O)NRC(0)01e,
OC(0)Rbl, OC(0)NWIRdi, N.R1Rdi, NT‘RHC KO)RbI, NRel C(O)NR" I,
NleC(0)ORal, Cer-NRg)Nle , NR* C(--NRR)NRel , P(R1)2, P(ORu)2,
P(0RetRflpR(@)0RgiRRHEd SO L2(2- Ty SEHNBHE RN SO 2R yN B3 S DRk  1,2-
R ﬂ%@%?%"i’éﬁé’? T o e NG A, Ll
199. é%i{ &}&; ONIRCRB, C(0)OR, OC(0)RB, OC(O)Nlele, 14le1RD,
NRCC(O)RB NRCC(O)NRERD NReC(0)ORA, S(0)1el, S(O)Nlee,

Exaé&ﬂ)iﬁB 2D¥RERIN21ZER Pf-R@NSNSRElidin-1-18) H-mEBy2I-6¥SIaRI3-(1-

Ci 20 het roc |, C eroary|, halo, C1.6 alkyl, C2.6
q“‘“ﬁ én?/?31 &’%“&TW P%%jﬁxmy‘ldlﬁ‘r\? ’Rl% . SRA, C(0)R13,
C(O)NRcle, C(O)ORA OC(O)RBUOC (O)NRce, NRCRD NReC(0)RB,
NRcC(0)NReRDGNRCG(0) ORASS(0)1211, S(Q)NIEREX 'S(()2RB,
NRcS(0)21el, and S(O)Z*Tl\T eRD; wherem sajd-Gs-20-dycloalkyl, C6_20
aryl, Cl_20 heterocycloalkyl 120" ﬁetemaryll Qr CI® alkyl is optlonally
substituted with 1, 2, or 3 substituents mde engently selected from Cy/',
halo, C:, alkyl, C2.6 alkenyl, C2.6 alkynyl, C1,6 haloalkyl, halosulfanyl,
C I 0
W}“}Séﬂ%ﬁ?ﬁ%ﬁg%ﬁeﬁﬁ% bl NeC (OISR, KA1 faaseetl >
alp SMOW(PYRH%‘}‘NFR%ﬁﬁ&S‘ﬁillﬁ%e@(ﬁi?‘?iﬂ%“‘“ﬁ(@) e for E"ample
199. B(IMSR@I&IR]? BIARIB, S(0)NleRth, S(0)2Rbl, NRel1S(0),Rm, and
S(0)2NRBRdi; or le and -12-Cy2 are linked together to form a group of

erei afus d Ca Ior fu 1.2Q heteroaryl ring,

Examgc?hf(})%tlona'ﬂ) n]{)E(? t@( RN Opfo %/‘qr ?'Rg and R5 are
ylmﬁﬂﬂbmwﬂywbétﬁﬁﬁ@mwlmmamﬁe Cl 6 alkyl, C3.6 alkenyl, C2is

alkyn},4, C1-6 alkoxy, alkox(xalkyl cyanoalkyl, Cl 20 beterocycloalkyl,

C3.20 cycloalkyl, Ci1:6 haloalkyl, CN, and NOZ2; or R4 and R5 together

with the C atom to wl'ﬂch they are\attached form ai %35, 6, or

7-membered cycloalkyl othete?@cyel@HIKy%xlng» £a J] eptionally

substituted by 1, 2, or 3 substituentst mdep ndently selected from halo,

OH. C],6 alkyl, C2.6 alkenyl, C2_6 alkyhyl l, alkoxy, alkoxyalkyl,

cyanoalkyl Cl 0 heterocycloalkyl, C3 ),Cy¢e Cl haloal

and R . B8 D aibortt or e Sy Sl gnoln-
Yl@yfé?él"méﬁéﬁﬁéh&&@é ectétifrom-H|beareicorf emmﬂeyﬁuee Bagkerfylo those for
ExaiepeOl zakyaoyisGiterplkasy,1IC16 haloalkyl, CN, and NO,;  or R" and R8

together with the C atom to which they are attached form a 3, 4, 5, 6, or

7-membered cycloalkyl or heterocycloalkyl ring, each optionally
EomglictideS | Acere R AR BN ERB O Halo, O,

b [1 T A Griakyl-QR Biapkenyl- GA) piphkiayd- CGiathealtasy, C1-6 haloalkyl, CN,
and NO2.; R9 is H, C1.6 alkyl, C,6 alkenyl, or C2.6 alkynyl;

PCT/US2007/085100
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W. W", and W" are independently absent or independently selected from
C1.6 alkylene, C3.6 alkenylene, C2.6 alkynylene, O, S, NRIl, CO, COO,
WO Eaezf27 SO2, SONRh and NIeCONR1, wherein MCSLEEW@/‘?@%OO
C1.6 alkylene, C,6 alkenylene, and C2.6 alkyllylerle is optionally
substituted by 1, 2 or 3 substituents independently selected from halo,
C1.6 alkyl, Ct.& haloalkyl,-OH, C1.6 alkoxy, C3.6 haloalkoxy, amino, (214
alkylamino, and C2.8 dial}LgyJ_amino; X, X', and X" are independently
absent or independently{‘selgc'%?d from C1.6 alkylene, C2.6 alkenylene,
C24 alkynylcne, C61420 arytepe,"C3 2.0._cyclatkylere, C1.20
heteroarylene, and C1-20 heter6tyglbalkylene, wherein each of the C16
alkylene, C2.6 alkenylene, C24 alkynyléne; C6_20 grylene, C3.20
cycloalkylene, Clrtit heteroarylene, afd C1.20 heterocycloalkylene is
ptionall bstitute ’(f , 2 or 3 substjtuents independently selected
Step ré?ﬁ[%g%,ggﬂ?’ﬁﬁﬁg) %f,}@fféd ﬁqﬁq}/]lc € (.’éygléﬁoalkyl, Cj_s alkoxyalkyl,
C11s anedxiprei bindleanetryuarice-akosgalikdRE €6.3 mL) at 0 °C was added drop
wise -SsdReyeloaly1Gladthhataracysiaatkyl. £()0 124276 (@MnIthHiHan¥9ne, mL). The
cl4a all‘gylami 10, RS

d dialkylamina; . ‘and.Y"are

ren e A v o o By RS s g e
solutigy fyiehbutg e sk Ripetingaseedc&b ccONR P80 ST SORRMS). The
reactind-hi e Gl tio whetein ©ach ot therédlo Gealigite AeeOxioeadkanitangiiaiater, the
mixty @5@9&&%@&%@1@%&? QB%%”%HX é&!@ﬁﬂéﬁtﬁgﬁ% %Hygxg{;vgres %Q%%ﬁ"%%sbnne dried, and

independently selected from halo, C1.67alkyl, C1.6 haloalkyl, 01-1, C1_6
conceiRaRy, B BUaIBATREX 2 RtHBe lgﬂeﬂsﬁ/ﬁmgaw%%amwm%@-@%) to
give e dssantpdang dride péndentlyCddte teaNtion244,shalo & HG=alkyh.C2.6

alkenyl, C2_6 alkynyl, C1-6 haloalkyl, halosulfanyl, CN, NO2, N3, 01C2,

SR", C(O}leZ, C(0)NR.22R02, C(0)01e, OC(0)R62, OC(0)NR.22Rd2,
Step K”fgétﬁla%),/ ﬁ]@é/fgmet@yé:i—{éh[ 7—(qmnoizn-6—yln1¢i{h%ﬁ5@0(6)ﬁﬁ [(-,%4{ triazin-2-ylJ-
IH-pNRie 2 CLOY e i ENREPNRE2Rtt, NR22C(=NR,8)NIeR22, P(102,

P(QX282)2p Bk RarieR 2229R1 46 Rk 6 ANIERAZ turc of 6-[’12-(1H-

) POQ12E%

S(0)2Rb2, N12, (0)2R62, S(0),NRaR12, C6.30 aryl, C3.20 cycloalkyl,
Py RS O B RGBSRy e gt erbur
4-(cyapBetikenghisP dnatkypasioy &t 00HA 2CB32 Doyl datkythndrile 0! elte rBlar ydaction
was ARGl d) hetsmpayroafteyl Rmoptionally siksttie fubyick 1R, Brdh@6 Saphy on

... Substifu ind ,selected fram.halo, C1.6 alkyl, C2, 1,

e LR hAIRaR KeToGu A G R K, O 012G, 014

=55¢(0)R", c(0)NRandz, C(0)01r2, OC(0)R62, OC(0)NRale, NRc2R82,
NyRac(0)Rb2, NR82C(0)NR22Rd2, N.Rg)NRc2R P(Rf2)2, P(0102,

T LT N

YDacR@EPE0)2Rb2,  wherein two adjacent -W-X-Y-Z, together with the
atoms&crw&_sﬁﬁh Abrly @sendtfachaddoptionallyifaren a-fused Aea_amem@@reqzx-[?-
(quin%ﬁ'.%.%%f(&h'ﬂ%ﬁ%ﬁsﬁ%fl-gg]m%mbﬁgﬁdl B‘?J%ré%‘&}(‘fl%ﬁi}{e%lcﬁ&gxl-9%8%(ylatc

optionally substituted b , or 3 substituents independently selecte
(0043 A E10 AN SRR €2 BN BT 6 RAREIRYE KT fo 0.5 b The
volatiiied osuitf aemydy CINpIROZIORY, [Bess1 @ 0) B3, the(MNeRIZUG (BB TFA salt which was
dired RO e QEADNRi B % 23 NERE3aNT ReARE g&% 4505,
NR.e3C(0)NR23Rd2, NR6C(0)0OR"3, C(=NRgI)NR6R63,
NR23C(=NR8)NRc3Rd3, 5(0)Rb3, S(0)NIeR", S(0)21e, NT1222S(0)2Rb2,
Step & (DYZIMR2BRI0BELAD iyt 3120 bycloatkyl,[DliRBA tehivdry/anditc 2y o H-
pradfietpeycloalkyl. whergin.two adjacenttogether with the atoms to which

they are attached, optionally form a fused 4-20 membered cycloalkyl ring .

o1 AP T st LTy STy ARG "CAaR BT Lt
yimegibsnitdaed 1631] (2 2 dit@xibstilirdHtsyindeperitiintydsefecied frofrilhaldS €1 mg,
6 alkyl, C2.6 alkenyl, C2.6 alkynyl, C1.6 haloalkyl, halosulfanyl, CN, NO2,

Ole, Se, C(0)R"3, C(0)Nee, C(0)0 §4 OC(0)Rb3, OC(0)NeRd3, Nee,
NeC(0)Rb3, NeC(0)Nele, NeC(0)0Oe, C(=NR2)Nele, NeC(=-NRg)NeRd3,
S(0)Rb3, S(0)Nlee, S(0)2Rb3, NeS(0)2e, S(0)2Nlee, C6..20 aryl, C3.20
cycloalkyl, C1 20 heteroaryl, and hetcrocycloalkyl; Cy3, Cy', and Cy5
are independently selected from C6.20 aryl, C3.20 cycloalkyl, C1.20

hetaroarvl and C20hetarncvieloalieyyl aach ontinnallyy ciribhetitited bv 1 2 R
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sRa4, C(0)R, c(0)NRc4,-,d4, K C(0)OR", OC(0)R04, OC(0)NR c4Rd4,
NRc4w14, Nw24(0)Rb4 , NRc4C(0)NRc4Rd4, NeC(0)Oe,
R04Rd4, NRc4c(=-NRI)NRcawd4, p(Rf4.2, ) P(

p(o)ds’zgﬂf&m p(0)0W-40R 14, sowb4, s(0)NRcawd4, s(0)2R1£§f4%82°°7’ 085100

NR44s(0)2-1,4, and S(0)2NR. 4R4; RA is H, C1.4 alkyl, C24 alkenyl,
0.01 i B Ry e ety Aty -4 modete el %II@&JPT@% 96 &k, Bhe mixture
was Gitre@ 2t IREtGs0Ary) whekeinsaid . R alkyl,CeH alkenybive 2hAdadieydyhoduct as a
TF AQ&WE&M@“{%‘% C142Q heterocycloalkyl, C6-20 aryl or C1.20 heterOaryl is

optionally substltuted with 1, 2, or 3 substituents independently selected

from OH, CN, amino, halo, and C1.4 alkyl; RBis H, C1,4 alkyl, C2.4
Exarajedid; <Eﬂlb4&+@fa¥br@3h20-€¥¢4Waﬂkyinmn%hB@fWWﬂ 6] [P0, Htylazin-

_y]]qr %gohqtg@@fgy}lmggﬁeygl%gg&; 4 alkyl, C0.4 alkenyl, or C2.4 alkynyl,
0 cycloal C1-20 heterocxcloalkyl C6.20 aryl, or C1-20 heteroaryl

is optlonally substituted with or 3 substituents independently selected
from OH, CN, amino, hp}lcf.:z 4 alkyl; Rc an D are independently
selected from H, lkyl; C27 alkenyl, oy @ W, wherein said C1.4
alkyl, C2.4 alkenyl or\C2.4 alkynyl, ig ityted with 1, 2, or 3
substituents indep 8ently selected , CN, amino, halo, and Ci_4
alkyl; or Rc and RD together with the N atom to which they are
attaﬁiaewﬂmhmw&r %m&rm%m@ h%ﬁr%k@llfwrg rcemr{zoﬁ ~(quinolin-6-

ption ubsti thhl or.3 substifuents .
ylmegl}c]} 11p])n(]ano'le t%gig gl? %a?ror%ygl%% d%toml 0, %ngdgn4d T_Eafﬁrl‘ Ra,na2, """
procqguzes el qEaus Lénael @b@ﬁd’é‘ﬁlﬂﬂ%lét?ﬂéﬂ %MSH(WB&W Cl1.6

haloalkyl, C2 6 alkenyl, C2.6 alkynyl, C620 aryI C3.20 cycloalkyl, C1.20

Exarnﬁltc%e c](fﬁéql I?A‘Ftﬁr 91){19(11 @gjhll?l{gnﬁ ﬁrg%'(ij){@% ﬁl -2 671 1-1H-

cy coak nd het eroc coalky yl, w ereln sal

pyraﬁgrbm&mp@ lig-AikBpfptopis: %ealkynyl C6.20 aryl, C3.10 cycloalkyl C1.20
heteroaryl, CI-20 heterocyclg , arylalkyl, heteroarylallcyl,
cycloalkylalkyl, or heter oalydalkyl is optionally substituted with 1, 2,
or 3 MCSLLP substituénts jnd dently seleg o OH, CN, amino,
halo, C1.6 alkyl, Cfi*?’gi xy, Cj _6/falqg g=C1.6%haloalkoxy;

This compound was prepared as a TFA salt starting from (4-{4-[7-(quinolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-y1]- 1H-pyrazol-1-yl} piperidin-4-yl)acetonitrile using
procedures analogous to those for Example 203, Step 4. LCMS: (M+H) = 492 .4,

Example A
In Vitro c-Met Kinase Enzyme Assays

Compounds were screened in vitro for their ability to inhibit ¢-Met kinase activity. The ICs
values of compounds for the inhibition of ¢c-Met kinase were determined as described in the literature
with some modifications (Wang, X. et al, Mol. Cancer Ther. 2003, 2(11):1085-1092; Calic, M. et al,,
Croatica Chemical ACTA. 2005, 78(3):367-374). Briefly, histidine-tagged c-Met catalytic domain
fusion protein (Invitrogen, # PV3143) was used for the assay. 1Cs, measurements were based on the
degree of phosphorylation of poly Glu-Tyr (Sigma-Aldrich, # P0275) that was coated (0.01 mg/per
well) on 96-well microplates (R&D systems, # DY990). The reaction was carried out in a 50 pL
solution containing 50 mM HEPES (pH 7.5), 10 mM MnCl,, 10 mM MgCl,, 0.5 mM DTT, 100 uM
NazVO,, 5 uM ATP (Cell Signaling Technology, # 9804) and serial dilutions of individual
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Rd, RH, 1262, RH., and Rb4 are independently selected from Il, C1.6
alkyl, Ci.6 haloalkyl, C.2_6 alkenyl, C2.6 alkynyl, C6.20 aryl, C3-20

WO/ Siationh&1.20 heteroaryl, Cj.20 heterocycloalkyl, arylallc CT/USZOO7/08510()
heteroarylalkyl, cycloalkylalkyl, and heterocycloalkylalkyl, wherein said C

6 alkyl, C.] 6 haloalk%/l C2 6 alkenyl, C2 6 alkox(fgl CO_20 ayl, C3.20
comwef&amw ety }l‘aé %q,cfa]rﬁs C‘T“Q ﬁé’fef’gcfcl Iy|t amw} was completed, the
contdnetef darylabsyhac claadkyl 2lkds oeb eietocybtdalkylakydissptianaly, 5x) and then

bloc%H RSB VIR bifadl 3, %&%?&P%Q&#E%@%@Qx@ﬁ‘t’s‘#&'%&%@s (L%%Wﬂed and

N, amino, halo, Cl-6alkyl, C1.6 alkoxy, C1..6 haloalkyl, and
100 hfa@slkw&}) of Pmﬁ%eﬁé%?é ﬂ?&é’&éﬁ&‘éﬁﬂﬁ?%éﬁe%l‘éd’%o%l%acﬁ A604fikyfiluted
(1 60@0@6 aloalivd AGIfmalke MBS G2l kyunyhdG23. 264 anylibeidd 20 hctekparyies were

ter loal Ik I heteroa

WaShSyc g%ﬁﬁ%ﬁ#é/ eilfvezrl?ﬁgy Ioalﬁéé?:amy vyvﬁfieere%] Igrafg &t lf&%l@q%é g lmlxmre>
of Htyl aadidgiraontey bkt Cr afiisys, @632@%%? kfslwzelh@t@%amp@slmmutes
with @V@:@E:(kﬁ’% Iﬁ:(ﬂilm hﬂf@l@ﬁéﬁlﬂ@@likﬁ' rf%’iﬁé%eh@ﬁ?f@&%&@ﬂing a microplate reader

cloalkyla eterocycloalkyla optipnally substi

nbwﬁtx en% ind g’penée%r{]tjlly sé%bcpé%l f{r05ﬁ1p reacrﬁ?l%% afgltfﬁtf%érapﬁlpad
Prlbnaﬁ@ﬁw@qj@alkaw rgeditvalalkylc asep€aves \h%zrcbath@dw: remaig RS irRIeRo the
initialo@ethaE mdﬁéhﬂﬂ%d\foatﬁmﬁﬁwmndnaytamaumadI@amoarﬂ-d, WithH-tBiE range.

7- r{i%mbg(reg thrpgyg(a lkyl group.o. het§r aergp each optio
B A e M SRR o

factop NS Tore R IC T AT naee) binsii SIGF /B intrstoatypraistl @gweh and invasion.
Mol. ltaleatkoxyt2003 RaliangkRthoare independently selected from 11, Cl_12,
a”%@lhg:]i\p Q@L?%ng’%s asa%ﬁgxbrsc& 9&'@(&‘%&&%& a(EXlat%% 819611’1103 ACTA.
heteroaryl, C3.20 eyeloalkyl, C1.20 heterocycloalkyl, arylalkyl,
Zooshégt@?oggr{ﬁ&yl cycloalkylalkyl or heterocycloalkylalkyl, wherein said
C Ltk Citeinhadgatkyds @206 alkatiyh, iGReGiadkyaldwC6.00 aryl, C1.20
heteroaryl, C3_20 cycloalkyl, Cheterocycloalkyl, arylalkyl, heteroarylallcyl,
cycl etero \mln:all(yl:all(\/l is-optionally substituted with 1, 2 o
Exa&@ubst‘i‘f epend AtgSseld ﬂfnff;f%Q" OH, CN,|amie;
Cl.6thal§ T At etom ‘loalkc ,gg
chedf

oTOr

’\Y

| ll IUX%I(F att

P 1 } AN Iiﬁllny
lr\_yl 2 N 3 U\U/\y \17

N atonprto f§'"‘"

: cyclogtkytzgrou

iTuteekygth T

or Q%groa

2, or

3 SUgSit

lents-Hygeper

TUTT d'—l-
YTy

- 5-,Q§OH| 1=

yl grou

D, &ach ¢

p[lUQ«#jy

1dently

AMinesdaalo,

C1.6al

yl, 321l 3

alkexypC1.

. <R@&R an

1 R62

areimndep

endentty sel

halosikyl, C2

>_6 all

cenyl3 C2

-6 alkynyl, C¢

C1.20

het&focy

cloalidff aryl

evéliﬁé)l kvl

heférac

cloaikRPalkyl

Selgrted

fromsQi,

5 halog

Ukylsand

Cl.ahmloa

ccted

fronggd, G

i 10-aliyl,

5-20 at

yl, 84.20

heterwaryl,

lkyl,
arylc

etefary

alkyk500

cloglkyl

<500

|m,r6.2mn(

| <500

eroary,
bihete

rn:ﬁ'ﬂ?’ll WA

hnrnﬁognirl

2

‘.aloal' yl \3, -6 "I

alky

]‘l‘ctw sycloalt KYI,‘ﬁTJ. 20hete

| &
e

<o)
(J.I y I O.b_LU

toalkyl,

cloalkytatiyt, 1

kylalkyl

ary |\y|,

<500

T 1
RIYINETeTagygioalkyl, aryinetgroany!, biagyj, het

df)@l?ybl

)dle&,SOO

eroary

[cyciqarky

v <500

eteroaryleterocycloalkyl, heteroarylagylh an

bihets

wptionally<sgbstituted with 1448, or

Sroagyl ar

e eachyo

3 substituents indé

Mom

OH, GN) amino, halo, @16 alkyl, G106 alkoxy,

ependent

y setsoted

Haloalkoxy? Wydroxyalky|; cyEnoa

C1l.6Malod

alkyl,<G0®

kyl, €620 aryl, C1

1t(0)QRa4s000)1e, S(0)2Rh4 alkoxyafkyP an

20 Reter

myl<500

alkoxy

valk&xr

orR®and

nfnfw 1o\

nﬂetﬁé)ﬂ\mhthe N

e attag

hed4ornd

2430 g_

mnmﬁig(‘)arl

hicky Q\\/ arl
IIIIII nm.ﬁﬁO\Q— het
|n 1

O
L, 4, U J QUUDLILUUI

tcroary

nrrZSn
groo

Ats inde

ach <1500’

P oo

Ld kY

A aYaY I\A
y-Stcicceu

ey Suum.LULed wi

no on
'JUI TUCTIC

from OH, CN, amino, halo, C1-6 alkyl, C1.6 alkoxy, C1.6 haloalkyl, C16

haloalkoxy, hydroxyalkyl, cyanoa

C(0)01e, C(0)RM, S(0)2Rn alkoxygéyl and alkoxyalkoxy;
are independently selected from Il, C140 alkyl, C1.6 haloalkyl, C2-6
alkenyl, C2-6 alkynyl, C6-20 aryl, C1.20 heteroaryl, C3-20 cycloalkyl,

C1.20 heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
hetarocveloallevialleyrl whareain eaid 1 10 allkevl C1 & haloallkvl C2 A

C6.20 aryl, CI.20 heteroaryl,

fe and Rd'




(C1.6 alkoxy)-C1_6 alkyl, C,..6 alkynyl, C6.20 aryl, C3 20 cyeloalkyl,
C1.20heteroaryl, C1.20 heierOCyClOalkyl, arylalkyl, cycloalkylalkyl,
Y yI and heterocycloalkylalkyl; Rf, Rf', Rf2, a %JE{
\ﬂ? p%e%denﬁy selected from H, C16 alkyl, C1,..(, haloalkyl, g) U% 07/ 8%100
(‘7 6 alkynyl, C6.20 aryl, C320 cycloalkyl, C1 20 hetcroaryl, and

___ Heter r-\mﬁ':?'Qﬂ(\ll Rg. is H, (}3\?7 and |\|ﬁ§0(hh nd RI arpli&]dpl Pnd(ﬁéﬂg
gu!e"*nd fﬁim I—I nqd Clie M]QQ!’ Rl.is I—<t 9’9 |ky|’ (@u/ é%|oa|k¥| :/é@_ﬁ
o %ﬁ) | Cel2d 3\{r\,l c3 fﬁ\QQmInr”( | Q4 83, o tbraard00
80, .0 yh "‘5()0’”“" Ayl, s kAN . o T 5T NSRS
$11_ U ll%wyu aIkyI,_ at ,3|3:m\' ; ||c<‘§btdouy|' IkyI, C 'qugs’yu’ |r(y|,<%|00‘
SEteToTyciagiRytatkyl; p is O3y 2713 3, oA, fI S 0,1, 2,13; Y864’ s O’<506’ 3-
& 5,076,590, 1}, 2, 3, Or 4zand[Tis Osdg 2, 3, or 4[[ 1 apd () whegggm,
syhern A'isGe3: Li is C3,20 cyrcloalkylergy (CR4ARS)pO(CGRERS)T 0500
$CRAR5)pS(CR4R5)6; and g8y otHer varables are as{defiped Underfa). 2.
8he compdaiifd of|claim 1, adpharmacelitically acceptakleosalt theresof,
$herein AN, 3./ The comp¥und of ctdith 1, gr pharmad@utically <500
$cceptables8ilt thereof, whéflin A is 9903, 4] The comp¥Bund of ciéivf 1,

___%)r_phamééwugaﬂly accepléble salt thﬁ'ﬁs@\f whereinlA i$%H. | 5 THWO
Yormpoundiletaim 1, onphlifnaceuticall) accpptable-sdftthereof, Whkre |
Aol SA00, o ddd Lo <30 L o d99 ol 0<80 o
Y1 aly|<3b(yu.. 0 heteroat 4|, eacnhn \Qgtb}llall‘ subs u.uu.ﬁié PV L,<§ 6r, o1

=W X-Y-<45006 Fhe con PO} oo uanékc of Fharm'bcifg',rall" aCCA"t@bIe
Fatttherek yterein CyTi -20rarytagponatly Sub:>titu1f§§1' by1; 2<%‘CO 4;
¢ O (W-R=¥pg-. 147 <500 199 <500
96 <500 148 <500 200 <500
97 <500 149 <500 201 <500
98 <500 150 <500 202 <500
99 <500 151 <500 203 <500
100 <500 152 <500 204 <500
161 <500 153 <500 2053 <500
102 <500 154 <500
103 <500 155 <500
104 <500 156 <500
105 <500 157 <500
106 <500 158 <500
107 <500 159 <500
108 <500 160 <500
109 <500 161 <500
110 <500 162 <500
111 <500 163 <500
112 <500 164 <500
113 <500 165 <500
114 <500 166 <500
115 <500 167 <500
116 <500 168 <500
117 <500 169 <500
118 <500 170 <500
119 <500 171 <500
120 <500 172 <500
121 <500 173 <500
122 <500 174 <500
123 <500 175 <500
124 <500 176 <500
125 <500 177 <500
126 <500 178 <500
127 <500 179 <500
128 <500 180 <500
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7. The compound of claim 1, or pharmaceutically acceptable salt thereof,
wherein Cy' is heteroaryl optionally substituted by 1, 2, 3; 4, or 5
SWW-X-Y - . The compound of claim 1, or pharmaceutically
V‘s]:aI%Bt@e%r()eécl)??Nherein Cyt is quinonlinyl optionally substituted B%qfﬁgﬁ%wgssmo
or 5 -W-X-Y-Z. 9. The compound of claim 1, or phannaceutically
acceptable salt thereof wherein Cyt is quinolinyl. 10. The compound of
Examlaing 1, or pharmaceutically acceptable salt thereof wherein Cy" is C6.20

Cell @;}/)Iﬁ%rgh]nggulggwlo@{%lyseach optionally substituted by 1, 2, 3, 4, or 5 11.

The compound of claim™1, or pharmaceutically acceptable salt thereof,

whEFEiIHTEY FRE RIS YRS 1@’??2’0“?1‘%?65?{}?’?&&% Optiohatrsupsttutad NCI-
H44 byudg, 2]-37 4licviswineréli-af ledst, otie-Oflsdiel - \WC-X"p¥iAtdscC{@) Nd Bhedled from
Amedi€an! Icﬂ_?pgomﬁ.’tg}én ¢ afclRim d:l'ld 0&)9%91 %&MQE@UWH‘%%E@W&&&'%HP 1€Qfitions

wherein Cy2 is C6-20 aryl optionally substituted by 1, 2; 3, 4, or 5 13. The
recoBBIISEE of dlsim £POPBhaRatBtbEal dcleptatle SAPHENET dhbreftn b
pred@ymigeC fo2 riietérdassil dipionailyswindtiturte sbpyribd XoB tikiontflity to inhibit cell
prolitadiNirdval Ldhd 0 cAMPAKNAGhGRIMELIA RRAMaeIG8lNols for SNU-5 and

s ZEESPIRNIE Sal hercol wherei yhen AL s GH2 o GHECHE 20,1,

e compound of claim 1, of pharmaceutica
plateg et épRa sl aitlt redeOf Whhbrainlwerepciy féy N Brig @ERtomeyiel spropyienk?e FBS

and dplthentampeuRd0halRIMl.ahabAIMceRIcAUY iRcCapipblasaIb N rel well.

wherein LI js C3,20 cycloalkylene, 17, The compound of claim 1 or
A BBy AeHeRAFIE et HeABE R L R SAGSBgRee * 03551
are dli8edMoecsdmpiufichbfalednmrdtjonr-phmacdlitioal yhapteptat ensabbthiefedf, more

houryvﬁeJ %'“7' dé 1§c(1§§§2i‘h9 g)%aﬁl 1191%1%; {GCI%%E&?EH n§ Qg’ee ﬁllelaijrgngéhﬁmg a microplate

compound of claim 1, or pharmaceutically acceptable salt thereof, wherein
readg) ag G ors i EBSIFOUHIBTRRNC B plvariidics difceal bkt SatpbPad
Pristthefecfiewive reatitdRisa{@elelin?A S FhaCoRgoun af i€Tad® 18@0 and PC-3 cells,

the RMASMaEEUlicAllyBceentahie.salt gaﬁﬁﬁ%n%%e@zL&!sis/o(%@%},p@a;lsﬁa&é%unure
2. Thee&%rﬂlp nd of claim 1, or pharmaceutically acceptable salt
inL

0. )
medlteﬂe 1581:%6 ﬁ(gec&g??ﬁ?gsle}twh(gﬁmgtﬁdf % 2hours. After the cells are treated
with dyEiD A1 kyleme)- (BERS}, 168 (06 Z0anyt. cfe)T(ce| SHiF (BRTRS)-(BL-RMution
reagIRBIRENE 0RIIpMRNE): (RR¥RLd R (CIRERBIB: (feduOare recorded with a plate reader.

heteroarylene)-(CR7e),, wherein said Q1 20 cycloalkylene, C6.20
CmnB?Wedﬁg?‘@f?%lﬁé?t%rg(&} o‘gl[fﬁfeaﬁ%?oélrs *d§&Feroarylene is optionally

substituted with 1, 2, or 3 substituents independently selected from Cy4,
ExaklplecC1.6 alkyl, C2.6 alkcnyl, C2.6 alkynyl, C1.5 haloalkyl, halosulfanyl,

N, NO2, N3, OW', Se., C(0)el, C(O)NRdRdi, coymei, oc(0)NRe'Rth,
Ce"'%ﬁ‘éﬁf‘&iﬁﬁ%?‘&‘ ‘éy%( INEEYRAI, NR® C(0)ORd' , (=NRg)Ne
The inhibitory effect of compounds on c-Met phosphorylation in relevant cell lines (SNU-5

gastric, A549 and NCI-H441 lung, U-87 glioblastoma, HT-29 colon, 786-O kidney and PC-3
pancreatic cancer cell lines and HUVEC cell line) can be assessed using immunoblotting analysis and
ELISA-based ¢c-Met phosphorylation assays. Cells are grown in appropriate culture media and treated
with various concentrations of individual compounds. For SNU-5, HT-29, 786-0 cells, cells are grown
in appropriated media supplemented with 0.2 % or 2 % FBS and treated with compounds for 3-4
hours. Whole cell protein extracts are prepared using reagents and a protocol (# FNN0011) obtained
from Biosource International with slight modifications. Briefly, protein extracts- are made by
incubation in lysis buffer with protease and phosphatase inhibitors [50 mM HEPES (pH 7.5), 100 mM
NaCl, 1.5 mM MgCl,, 10% Glycerol, 1% Triton X-100, 1 mM sodium orthovanadate, ] mM sodium
fluoride, aprotinin (2 pg/mL), leupeptin (2 pg/mL), pepstatin A (2 pg/mL), and phenylmethylsulfonyl
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NelC(=-Ne)Ne'R'IT, P(e)2, P(01e)2,P(0)0el1ORfl, S(O)R, S(O)NeiRdi,
S(0)2el, NWIS(0)2e1l, and S(0)2NRciell. 23. The compound of claim 1, or
ically adceptable salt thereof, wherein L2 is (CR ‘

@?@E@%ﬁ% 3.20 cycloalkylene)-(CR7R8), or (CR712.8),- (cgsz)'g”mm’"sm"
arylene)-(CR7R8)i, wherein said C3_20 cycloalkylcne or C6.20 arylene, is
ﬂuor&bﬁbﬁ%ﬂ SubStitt sl 2R I e saak BekeEHipsisRetdt000 x g
for 2frennuGyt hala s O] 11alkyl;3C 21 atkeaylis C216 atkysyh ORoSHBEpaladd for at least
24 haﬁ' O‘EH: %&Jﬂegéﬂ th@ %TNug)gSnLcnngt(Qgselofcé()Q'%% lﬁ}b %gol)%g‘& %c(@&ﬁlbxtracts

%31 NieRdl, NRc1R ’)dzf ciRdi, NRelC(0)0
are pspaRfyjRiBE RS N%E@Wéﬁ\‘?{ﬁ RdrepoloploRBYS: P(O)leRnl
P(0)01e0le, S(0)el, S(0)NeiR21, S(0)2R", NRelS(0)2e1, and S(0)2NeiRdi.
[mngl%blg}t,)go% nd of claim 1, or pharmaceutically acceptable salt thereof,
wherein L2 is (CR1e),- (C3.20 cycloalkylene)-(Cee), or
(T @t@@%ﬁﬁ@b IR SETEI s 2B o
inclu@e. Z(J)tlalryﬂxmccw@w@nallyrsabsnw:ﬂwlmgsh 1, ;1o Basdbstitpéorshorylated-c-Met

(Bloé@g@@m@ﬁﬁ eqtad/ire %&}‘Y 1'6@49 ot &M&bﬁ%%aﬂ b%@ﬂg S%i;;n extracts
allgdyn yl, C1 6ha0a]2§%| halosulfanyl CN, NO2, N3

“’tﬁ‘t‘@ FEmBSE BRI OB DR Y?ﬂﬂ’y Rfﬁ?E‘F?B‘)reN@eTC
clectiM@SiferRd wm@y@ﬁmm@q:@mmmlmmmmme@nmama@mked in PBS

contf&lﬁ’glib/@ 26084, o°1(4%) RedRiny FOIORLALE, @@x&@%ﬁm«eﬁm@mm Met
228 2Rm a NleRdl. 25, The com ound of claim 1

antlbo igs m oc (111 gO)fZ b At a ted with
arniaceutically a% Bpt3blé S8¥herasE: WRERSH L E%%é‘ﬁ()}iseﬁg‘i?la
appr@@dzolarwadéh By EheCerrpdancuitsidian r dr lpharrﬁé@elﬁn@aww the blot is

incu@%%ﬁm&mgeﬁ?iﬁﬁh@d’@@ﬁcé!V(hE@é’&iﬂnLrgaL%@ﬁ@g@ ﬁ{iﬂﬁ&ﬁaﬁkgﬁlﬁed -tro?ﬁ-rz;]y film. The
compound of claim armaceutic ceptable ereof; wher :
T rQC% %Bdarqlfam}l iona f/r sugs?ﬁgit VHtE yfaP ? and?&/\? UG 2 CiRluea.
Comzwﬁ@mwdﬁd) @f Haiv ar, less pﬁaﬂm@m@a - acceptable salt thereof,

where Cy2 is C1_20 heteroaryl optionally substituted by 1, 2, 3, 4, or 5
ELIS'/Pi’"'V'Yl"T' 29. The compound of claim 1, or pharmaceutically

acceptable salt thereof; wherein Cy2 is cycloalkyl optionally substituted by

1, £e prtein SxirpoE1ak pvlyzEd @ PHesamiosmd-of &tafhIBAdrt according to the
nlanlﬂﬁtatﬁmaﬁﬂléﬂﬁa'ﬂ(}hﬁQR&mE@}&e‘h@'t M@Qfﬁiwhémaﬁ;}ﬁ%dﬁn@hﬁgmem extracts are

etero tlomm fg S bsH tﬁ) )
pred Henm%morolll}njl1 0 clalm or plﬁ ?nacea/ﬁ?:ga aggrd rlat én %‘é tﬂe}?m m extracts

are %@Féﬁ’ﬂ’l ?scpntu@%nm@@éwpa%an&bﬂauﬁqr& bmmae@éﬂeénwcmplam After
washagceptakteisalutiivsepf Mii@miiuRLeds hti-phospho-tyrosine antibody) is added and

incubated for 2 hours. After additional washes, 100 uL of substrate solution (1:1 mixture of H,O, and

from egel and

tetramethylbenzidine) are added into each well and the reaction is stopped with 2 N H,SO,4 within an
appropriate amount of time during color development. The optical density is measured in the linear
range using a microplate reader at 450 nm with wavelength correction at 540 nm. ICs; values are
calculated with the GraphPad Prism software. Compounds having an ICs 6f 10 uM or less are

considered active.

Various modifications of the invention, in addition to those described herein, will be apparent
to those skilled in the art from the foregoing description. Such modifications are also intended to fall
within the scope of the appended claims. Each reference, including all patent, patent applications, and

publications, cited in the present application is incorporated herein by reference in its entirety.
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33. The compound of claim 1, or pharmaceutically acceptable salt thereof,
wherein R3 is H. 34. The compound of claim 1, or pharmaceutically
acceptable salt thereof; wherein R4 is H. 35. The compound of claim 1, or MCSLLP
pharmaceutically acceptable salt thereof; wherein R"is H. 36. The

CLA g,mpound of claim 1, or phannaceutically acceptable salt thereof, wherein

6 is H. 37. "Fhe compound of claim 1, or pharmaceutically acceptable

L salemsend gffeyaslRl is H. 38. The compound of claim 1, or
pharmaceutically acceptable salt thereof, wherein. R8 is Fl. 39. The
compound of claim 1, orcpg_gﬁrpaceuti%ally accéptable salt thereof, wherein
R9is H. 40,The compour?'d of tlaipAZ, or R aceutically acceptable salt
thereof, wherein -W-X-Y-Z is halo,|C2_5 &llcyl,¥e2-R'alkenyl, C2,6 alkynyl,
C1_6 haloalkyl, halosulfanyl, C 3 "2, SRa2, C(0)Rb2,
C(O)NleRd2, C(0)01e, OC(O)RDbZ, OC%)NIeltlZ, Nr2le2, NRe2C(0)Rb2,
Nr2c(o)NRc2Rd2, NR'2C(0)01e2, C(=NRg)NRe21le,

or phaxl}h&%%%-‘r el 5@359%@@(@9@%@%012\2)2’ P(0)1eRf2,1)(0)0Re20e,
S(0)1e2, S(Q)NRe2Ri12, S(0)2R'2, NRces(0)2Rth2 , S(0)2NR0212°12,

P5-E338 cycloalkyl, C1-20 heteroaryl, and Ci_20
heterbeydioalkyh, Avhkévein said C2.6 alkyl, C2.6 alkenyl, C2.6 alkynyl,
20 aryl, ¢3-20 c , £1- ryk a 0
P S B etk bty
substitalefbltdel Front4l0, 126 tkyl, C2.6 alkenyl, C2.6 alkynyl, Ci_6 haloalkyl,

haldsulfanyyC e, NQ:2erbidy 1R 82y 8Ra1 GHOIR] Retéz(0YNdd1Id1 82 ch optionally
. C(0)01-e, QC(O)Rb2. OC(ONRC2RA2, NIe2Rd2, NR:2C(0)Rb2,
subsit RS e Al N

C{0)012a2, C(=NR4)NRc2Rd2,
meﬁz@m;mﬁg%zﬁaz9:&(333@;29@@@:‘8%%9@@%%,op(@;ﬁ‘aa@@%‘:mq wherein said
Cya0 cy%(@ﬁﬁm% G@B}Allﬁ&ay@&@%]%édwﬁ(Qi?ﬁ%@%@mL%&?aZmlafe%ﬁ@a? éelﬁcléa_efmm Cy’,
0 u Of Clal , O rmaceuti acceptable salt thereof; w erein b
halo, oY O G o N S ARy L5 NEIOMC: COIR",
C(O)NRERSsURIBR CI(NB2, MZODWR SR BIOYRISZOROINRRCERBR, NR°C(O)OR’,
=N e 238 ( o ' ¥, b opd
« \ g?%%’ow%% %Nt|ez¢%@ﬁ?£§§é’ﬁ&%%&wﬁ.oz (g%l%ﬁg SO SRR
S(ORRGWB Sk R SR TFR12)2, P(ORe2)2, P(0)1e2le, P(0)01e0Rr2,
Sf(f)R(CSW)rNRR]?RL}@ss&@)fMMZ@@ﬁSOZ(()R(besgle(@l@ﬁiﬁ&%ﬁ(fms)b
T8 CO | r tl aple t eor,
(CR7Rgsé%iﬁo;}\?/§/%?)%%c -%%%ﬁ{%%j}é%%aﬁyg?%elﬁ% ﬁ%b%aﬁ%%,?{%%{%ﬁeg%?%r 0le.
(CRRADERKcdpBUMI YR 1CB BRefritteBitR ANy e B ptH MBI thBréof;
<CR7R8§J@®'HJ<E}MP®X(Zli@R%J@@Rﬁwww@ﬁtamw(%mmmﬁé%ﬂwﬁ(CR7R8>t,
7 reof; rejn - = § he,compoun
SRy o T e RN v
(CR'Ri$HEI0( /B alkeyl (@%iﬁ@a?k@hw%c@%plﬁmyww,re@ns@'d@wkyl9¢1wd>@utf§mpl,arylene, o

29 hetex@chM%léﬂ% & B@% h§5§e§yl@1@ )B(%%og;a(l@ MBQ@L&Q@ wgl(qz%@% substituents

. OC(0)Rb2, OC(0)NRa2Rd2, NRa2Rd2,
independently selected froth Cy’, halo, C\. alkyl, C, alkenyl, C,. alkynyl, C,.¢ haloalkyl, halosulfanyl,

CN, NO,, N3, OR*, SR*, C(O)R", C(O)NR'RY, C(O)OR™, OC(O)R", OC(O)NR*'RY, NR*'RY,

NR®'C(O)R®, NRYC(O)NR*'RY, NR*'C(O)OR, C(=NRHNR®RY, NR®'C(=NR®)NR'RY, PR™),,

P(OR®"),, P(O)R®'R", P(O)OR*'OR", S(O)R", S(O)NR®RY, S(0),R”, NR*'S(0),R", and S(O),NR*'RY;
R'isHor-W»-X>’-Y*-2"";
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, NRC2C(0)Rb2, NRbbC(0)NRe2R(12, 1V NRIQC(0)02,

C(=NW)NRe2Rd2, NR,b2C(=NRg)NRcbRbb, P(R12)2, MCSLLP
P(ORe2)2P(0)RebRb2, P(0)011r20Rf2, S(0)Rb2, S(0)NRe2R,n,

S(O)ZROZ,, NROZS(O,,Rtn )S(0)2NRe2R --al2, C.20 aryl, C3_20 CyClalkyl,

C1,20 het I 1_20 heterecycloalk aid C1 6 alkyl. . B
c2.6a 13113%0 ry ;él: 6°aryt, %‘3"%‘% éﬁe%&ﬂ%ﬁf%f%ﬁ%@%ﬂ? » COOR,
C(O)hah@‘i:ﬁ@%te@@(@l@amﬂ(@a@@mﬁmy@uw?@a@mﬁm%(emw

NRCCRYpsittugnisindgpeRflertlsasigotedifry ﬁho aliylr ©2,6 alkenyl,
C26a|ky$1§3l C, aloalkyl fglosulfan @ 0@(@) Ole’, SR"

cloybz kB H cBjoR=2 D ?f%@;ﬁﬁék@&eym?wlm@z%ﬂkﬂ Cas
alkenyly RgZﬂK@L)E&bQ; Nﬁl@ﬂ@(o,memmﬂ RSRZGI(@H%\Q@@NR?NR@MR , OC(O)R?,
age_\RIROINR 2, 2I: Qlie e D B
CEOS Rb2, s O)NR @@%{ sﬁ(?(}ﬁ()z b, NeS 0)2 83@%%%%@%%1{ 2618
NR S(ﬂg &mmhﬁfﬁpﬁw&rﬁm hyl docepiable saetpreryeipalkyl, Ciao
heterowhletﬁbl(]l 6\/M'k3(1 1¥U&1dﬁah§\|§i}b@itu@e&“€yfh C2 @ﬁi@ﬁbﬂm@&@lﬁlgﬂ&ﬁdmﬁ%@eleded from

B Sl @%z% é%&%i%é%?m%?ﬁ@ g N OR, SR

C(O)Rr\iR%@T@ 2, MR (INEROB TRE) 0 RS (2NBONREZR (12,
NR“CWﬁﬁ@:I@Nﬂ@N&@}&@Q AERRIAR (ﬁi*r ' PORERR 11%@%@@%6@%&61)

rom R A St Stk

WireRE AL y%aze lmmlwg@mestamym@graumaﬂbmmm NO2, N3,
01'212, or C(0O)NR.c2Rd2. 48. The-sqmpound of claim 1, or
pharmaceutically acceptable salt f, wherein -W'-X'-Y'-Z' is halo,
OR". 49. The compound of
clalm [, or pharmaceutlcally acceptab S s thereof, wherein -W'-)C-Y'-Z'
is halo or C(O)NW2Rd2. 50. The comph’und fclaim 1, or

[ all
Whereﬁlhgg_}?%ey Hl%g'clij%? ;g%%ﬁtabi!u (i’i gl 20 Ié%e()rgah Yln 518 m%onaﬁy su{)sututed with 1, 2, or
3-W-X-Y’-72;
R*and R’ are independently selected from H, halo, OH, C, alkyl, C,.6 alkenyl, C,¢ alkynyl, C,_

alkoxy, alkoxyalkyl, cyanoalkyl, C;.5 heterocycloalkyl, C; cycloalkyl, C.s haloalkyl, CN, and NO,;

or R* and R® together with the C atom to which they are attached form a 3, 4, 5, 6, or 7-membered
cycloalkyl or heterocycloalkyl ring, each optionally substituted by 1, 2, or 3 substituents independently
selected from halo, OH, C alkyl, C, alkenyl, C,¢ alkynyl, C,4 alkoxy, alkoxyalkyl, cyanoalkyl, C;.5
heterocycloalkyl, Cs.,0 cycloalkyl, C,. haloalkyl, CN, and NO,;

RéisH, C 16 alkyl, Cy 4 alkenyl, or Cy¢ alkynyl;

R’ and R® are independently selected from H, halo, OH, Cy. alkyl, Cy4 alkenyl, C,. alkynyl, C,.4
alkoxy, C,4 haloalkyl, CN, and NO,;

orR” and R® together with the C atom to which they are attached form a 3, 4, 5, 6, or 7-membered
cycloalkyl or heterocycloalkyl ring, each optionally substituted by 1, 2, or 3 substituent independently
selected from halo, OH, Cy alkyl, Cy.6 alkenyl, C,.¢ alkynyl, C,.4 alkoxy, C,.s haloalkyl, CN, and NO,;

R’ is H, C .6 alkyl, Co alkenyl, or C,4 alkynyl;

W, W’, and W’ are independently absent or independently selected from C, alkylene, C,
alkenylene, Cy.¢ alkynylene, O, S, NR", CO, COO, CONR’, SO, SO,, SONR" and NR"CONR', wherein
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51. The compound of claim 1, or pharmaceutically acceptable salt thereof,

having Formula lll: L1- Cyl 52. The compound of claim 1, or MCSLLP
pharmaceutically acceptable salt thereof, haying Formula VIII: 53. The

compound of claim 1 selected from:

each o%%\fl FC}lflsora %ny %aﬁ% c;[rl‘lleoxélbdegzyp Zr?c[ ¥ 0o Imléflztz)% g%lgﬁilby 1,2o0r3

uoro eny 2-methoxyphi n Jeycloprop
substltugmrﬂ _@F@gﬁﬁléelglec(lgc@;l F&l%r%ﬁﬁe@ydﬁﬂﬁw dzoaRky1> Hfrfazi alkoxy, C . haloalkoxy,
amino,@]s)ém&lﬂﬁéo%d)gﬁG&ﬁk}ﬁamlno
6<(4-Fluorgphen x enzy azol r|m
62%’ IUorgggen%i)lﬁd%fe%% Xo%f/p ‘I‘fd%floﬁ% Gtﬁé %]fflzcé]‘pf‘/]ﬁylene Cas
alkenyhbﬁgmgzé alkynylene, Cg.ag arylene Cs. zo_cycloalkylene C] 20 heteroarylene, and Cjy

hetero@(ﬁ%aﬁ@yﬁéng I%E@QH@MW? :Lllgy?e]ﬁ‘y r@nﬁ'qmel??y}’c%a/@Oﬁgﬁ@?ﬁﬂflgﬁ@n@y%%lene Cs.
oro-N-methy1- 4[E

zo Cyclﬁalésii R R %mthsfffwc&m*h}élﬁ%%m.@@mnaﬂy substituted by 1,2 or 3
substit Reiith- Brpeod8stly oriireintyd: hd(d-GherNoxy 0ie Y1) tigli raidaatfdlRADIT, ¢ alkoxyalkyl,

] am%x UIBZINGioalkoxy, Cpy alkoxyalkoxy, Cuag cycloalkyl, Cig. het loalkyl, C(O)OR!
Cre Li0r0-4-(3- [(4N%]netﬁéxyphenyethllfol]wﬁf&azyo[lZ}éjpyﬁ?ﬂldlene(rsov(spﬁ-r%é (O)OK,

C(O)I\%%bé%n ealkylammo and C,¢ dialkylamino;
2aqhmma4d3&[(4me1h@pyp&@myl)ﬂm}mwaaax{geadaﬂuﬂyrim&ﬁmcﬁty@hl_mgtmmene, Cas
alkenyFen SE e H‘P 2NII:{|M%8 I}ll(g&? tI&HNﬁﬁs @“@[‘%MH?'Q&M%BNK wherein

-af pyrimi glfn 6- y1 enzam ide;
each of 15| 6ro- Rikylethy C4f3eraiienin- 609“%@)%»@3@[3112 efpyrrtidinBtiisdnza 1, 2 or 3
substltﬁ@fﬁﬁlrﬁ@gﬂﬂha‘lﬂLﬂél'&té’d[f%o@ﬁ%'&l@“ﬂ Sakhiwimidazadl. o8] c, alkoxy, C,. haloalkoxy,

2% azm -2-
amino, am1

I
f%/ é éa%‘%‘r?l?ﬂ methoxypherfoxy)imidazo[1,2-b][1,2,4]tri

aZm?e, and Z” are 1ndependently selected from H, halo, C, alkyl, C,4 alkenyl, Cy.¢ alkynyl, C,.

haloa@(%g}é@m&pbﬁnw )6; (émeﬁwwé(bwraé Ripkiigai Ry

4-Bromopheny1)-3-(4-methoxyphe o midazo[1,2-a ledn
OC(O)JZ\]%%rOW rﬁett&y[i &i@))&qwﬁ]&lnc gﬁrr%u @OA{‘ )%I%I%B%eznz
NRCemitfoNRHRI0 RIKHMBIOR-44 B¢((HRIRO) m@wwmﬁrs@mﬁ KlagsR“R™, S(0)R",

NRZS(GjaHPYE wgezly&llaenz &: foalkol. C. o ot e e
(6 ro@(fpheny %etﬁ%ﬁ%ﬁgn%thfﬁ?ltﬁl g)zao T ?a ﬁf?’lrﬁlglrﬁgydoalkyl

whereip S(ﬂdf@@r?}b}‘leﬁw 173[( ﬁqeﬂ%@%&wﬁfﬁiéﬁm&a%leﬁikzhtﬁﬁ@o@%ﬁm@ih@nd Cia

hetero@d{balkyl, are optionally substltuted by 1,2,3,40r5 substltuents independently selected from
FI ro % th d oxy) imjd -3 b2
halo, é,p rﬁ/ldnf ga y? %ly 5 %O C: iﬁ Bgoglk( nh uli an)X, 8&?@6]2,%3,%,18%{ , C(OR™,

C(O)NB“R 6 @Dﬁhyré?%piliy?)uﬂﬁé@iﬁ}i FIRT MRS SRRSO PRIGIOINR "R,
NR°2cmbl®R|ﬂm@ =NR#) NRCzR‘12 NR°ZC(-NRg)NR°°Rd2 P(R™),, P(OR® Jz, P(O)R®RZ, P(O)ORZORY,
|

thyl- Jozp Qg_ol Dirai zo[l 2- glgyrlml n-3- yI]cyclopropy
S(OR| é?@m%’i* N ﬁ%l &(ﬁ?{r gt »
Wﬁ%ﬂy@i@m@wﬁl M&ZZ@M@M@IM@S&HWD&ZH@ -dre egatied, optionally

form a%@éngJZO me%‘%g:re(c/ll c%%g&%ﬂﬁg@qqgée% /Y %@m%ﬂ'eig’d@etgwg%balkyl ring, each

in-6-ylcyclopropyhimid 1,2-"a] pyrimidin-6-y 1] -pyrazol
opt1oneé1_\4385§§wrﬁ)ﬁ cf/ Nfé%})éﬂ%‘%)&s gidgpendently selected from halo, Cy6 alkyl, C, alkenyl,

Cy. alkeguinalinGiyttylapiopyRimidat ONG2-alpYr BRI 0eBREGD@ARIUES, C(0)OR®,

0C(0) % o%dé}me ‘*3’ | ;gg’“i@clw %ﬁfrﬁj ty@ 6%"3’ S BN DN T

NR® CCqNﬁﬂéWiﬁ ylé@%roéﬁfﬂ?m&qﬁ@h&ymmﬂffﬁb@@hﬁﬁé@ Ceo aryl, Cap

cycloafyil B4 4etHeatitinnbiicarhaasiphenydlimiciazo[1,2-a]pyrimidin-3-y1;
cyclopropyl)quinoline;
N,N-Dimethy1-413-(l-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yI
Thenzamidc;
4-[3-(1-Quinolin-6-ylcyclopropyDimidgze[1,2-a]pyrimidin-6-y11-N-(tetrahyd
rofuran-2-



ylmethyDbenzamide;

N-D-Benzylpy-rrolidin-3-y1)-N-methyl-443-(1-quinolin-6-ylcyclopropyl)imid

azo[1,2- a]py nidin-6-yllbenzamide;

N-(1-Pyridin-2-ylpiperidin-4-y1)-443-(1-qu nolin-6-ylcyclopropyDi dazo[1

yli a s 7>

W@‘%’éﬁ‘ z"%‘%ﬁ‘:f‘)n%(i( quinolincByY ey topropy fmidaze (1 SA1By “ached:
optiongﬂﬂwgaﬁﬁs%ﬁﬁrﬁq@@bered cycloalkyl ring or a fused 4-20 membered heterocycloalkyl ring,
each oﬁﬂ&ﬂa‘lﬁ@'&(&ﬂﬁﬁécﬁyf ly Q%PYGQBQiﬂrelnﬂ:]&ﬂiQ@ﬂMﬁﬂ?%&%D@Hi%ﬁM@MbL Cas

|— P It n N-[ L e b3 SR,

alkenyr‘glf aﬁ% SiNe cyé% e{? ﬁ}‘ %r nQING,, or¥ sk (o™, cioNreR
C(O)Ol&fﬁ@@(%w SAOPGSI rmava%ﬂﬁ RS0 IBIN-BIRYIBENRRTIRC; NR°3<&(Q10R“
C(=NREMRSF2IPTONRNRZRY, S(O)RY, S(O)NRZRZ, S &o% JR” NRZS(O),RY, S(0),NR“R®,

tdin-3-y1)-443- (11 qumolln -6- yIcycIopropyI)lmldazo[ ~a]pyrimidin-6-
Cs.20 avll’b%ﬂ%&\(ﬁ (?agcy gL ff e(ré)aryl and heterocycloalkyl;

[4=H(3Rrivirce’ ipyclisinidyy)sdebongifphenyltisidazoftchalpy. aidirkaeroaryl,

and C,? Jﬁé‘c‘él%@@éﬁﬂ% Ifgigﬂ tlonalg/ S{I]DS%%&% g ?‘)233('313/&95'15@0&4%:1% independently

yn-olidin-1-ylicarbonylphenylnmidazo[1 yrimidin-3- .
e ol Tl CN, N N, O
- SR™, GregRy ey oy invdarort, DajoyriidTHERNIR T RERRMMIde NR“C(O)R™,

NRC4C §Hgé¢1g(a2 % 8&4&0 ﬁ@y 443 %@%é%%%@lop&p%’l)f%ﬂ%

MCSLLP

eni henoxy

P(0>R fﬂm@y@%mﬂw@mﬁm &% -S(pyRmi mznw}wé“n 2ohIENRRY;

I\R%HZGZ Bumethﬂalk&ﬁac@axlaﬁvm)@Ep@fmﬂa@m%ﬁe@zﬁym@myﬁa a0 aryl, or
Ciao hgt Cx%gxl?lpwgg%l Illr;gilg %ZOEHEZ & zilrelt 'gﬁ'g'ylaTlE 3 20 cycloalkyl Ci.0 heterocycloalkyl,
Ce.20 aryl or Cy. heteroaryl is optionally substituted with 1, 2, or 3 substituents independently selected
from OH, CN, amino, halo, and C;_ 4 alkyl;

RBisH, C,4 alkyl, C,.4 alkenyl, C,4 alkynyl, C;.5 cycloalkyl, C, 5 heterocycloalkyl, Cg aryl, or
Ci.50 heteroaryl wherein said C,.4 alkyl, C,.4 alkenyl, or C, 4 alkynyl, C3_50 cycloalkyl, C;.5
heterocycloalkyl, Cq 5 aryl, or C;.,4 heteroaryl is optionally substituted with 1, 2, or 3 substituents
independently selected from OH, CN, amino, halo, and C,_4 alkyl;

R and R are independently selected from H, C,.4 alkyl, Cy.4 alkenyl, or Co.4 alkynyl, wherein
said Cy.4 alkyl, Cy4 aikenyl, or C, 4 alkynyl, is optionally substituted with 1, 2, or 3 substituents
independently selected from OH, CN, amino, halo, and C4 alkyl;

or R® and R” together with the N atom to which they are attached form a 4-, 5-, 6- or 7-membered
heterocycloalkyl group or heteroaryl group, each optionally substituted with 1, 2, or 3 substituents
independently selected from OH, CN, amino, halo, and C,_, alkyl;

R, R*, R¥® R™, and R* are independently selected from H, C; ¢ alkyl, C1 haloalkyl, Cy.6
alkenyl, Cy6 alkynyl, Cg aryl, C;.o cycloalkyl, C,.0 heteroaryl, C; .5 heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl, and heterocycloalkylalkyl, wherein said C;¢ alkyl, C, haloalkyl, Cy.4
alkenyl, C, alkynyl, Cg.9 aryl, C;.50 cycloalkyl, C;.5 heteroaryl, Cy.5 heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl, or heterocycloalkylalkyl is optionally substituted with 1, 2, or 3
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N-(1 S)-1 -RD methylamino)carbony11-2,2-dimethylpropy1-44341
-quinolin-6- ylcyclopropylnmidazo[1,2-a]pyrimidin-6-yl]benzamide;
N-[(1S)-1-(Azeridin-1-ylcarbony1)-2,2-dimethylpropyl]-443-(1-quinolin-6-
ylcyclopropyDimidazo[1,2- alpyrimidin-6-yl]benzamide
substitug fﬁsjm e';g %KIS%% Ino%ﬁ{6 clo rgﬁy &1 IGda?l%q[]Clzﬁ Sﬂ? rlanITlﬁoalkyl and
enz I\;fﬂ%
Ci.s halogdkipetin- 6 yIcycIopropyI)lmldazo[l 2-a]pyrimidin-6- ylibenzamide;

NRN1Dimethy®: 3 3x®-ginalipfavisycapreayrimidaze]l A alryrimisiong v, ,
ey P22 U1 e i SR o RO o 2 DA s

heteroarplpiigé cycloMkf(alg)k dnd heterocycloalkylalkyl, wherein said C, alkyl, C, haloalkyl, Cy.¢

aIkenyTMze;[QMJy 'l(r@e 2(1191 cgr %%IM ﬂgte%a% r@l 20 heterocycloalkyl, arylalkyl,

-6-ylcycloprop p|m| azo -alp fimidin-6- ylThenzamide;
hetelowlﬁlﬁg) cjy(wi)él( 3 lg’lfrﬂ]'elﬁﬁgﬂ@ﬁé(fJ(?)aI%Yéﬁlb‘étﬁmt@ﬂ@l(fu})Smu’[ed with 1,2, or 3
substiteeuinioliepE-ytayelapecpyiciazol LR alpysimitinedyibeneanitsy, C, haloalkyl, and

. hat3 R (41341 -Q uinolin-6-ylcyclopropyl)i m idazo
- [1,2-a pyr|m|d|n -6-ylibenzoylt pyrrolidine-3- carboninile; Methyl 4- {5-[3-(1

_ROHGIR- @?@W@?ﬁ‘@ﬁﬂbﬁﬁlﬁﬁﬁéé{?@fbﬁymr?ﬁ@ih-@wi}p%&iﬂ £aitalkgnyl, Co alkynyl,
Ce0 aPE @éﬁé&t&f&fb@&wgt@ye%@&-U?zﬁhéﬁsi(ﬁyi@%}kwllﬁﬁmélﬁ& tmewawﬁ%@@n-
n-3-y11 i nmidin:3- ylcycl opro olin
Cydoall%’ﬁ% ioﬂyi %13%?% B%P N-6-yieyc b’ﬁrop%;ll’)lcr’?ﬁ oa[]f3§J %M%ﬁng}nCz 6
alkYnYB@d]pyrdir@lipmmmé-@mm@mﬂi}dé:1 20 heterocycloalkyl arylalkyl, heteroarylalkyl,
cycloaly ) dr i Dinetyda Bﬁéﬁ%%ﬁbfﬂdn% Hi‘%ﬁ't@ﬁqpyﬂl 233 sgpRURE-

opropyl)imidazo[1 2 -a]pyrimidin-6-yllbenzami de

indepe eixt‘&lﬁ? o mlﬁ&,cg gmml%&w Alad (Ci %ﬁﬁrncﬁﬁ)l}%%@ﬁ’rm& 6

haloalkdago [1.2- a]py midin-6-yllbenzamide;

'\Lllﬁés%}ldlﬁ%g&ﬂw &Iae'famom)t@‘%&m&épxler AR Bet qy'g@'&;}-ﬁmembmd
ylcyclopropyl)imidazo [1,2-a] pyrim din-6-y1’ip ne-2 ear oxamide
heterocycloalkyl group or heteroaryl group, each optionally su stltuted with1,2,0r3 substituents

independently selected from OH, CN, amino, halo, C; ¢ alkyl, C,alkoxy, C,.shaloalkyl, and C .

MCSLLP

haloalkoxy;

R and R are independently selected from H, Cy alkyl, C4 haloalkyl, C,4 alkenyl, C,
alkynyl, Cq. aryl, Cy.5 heteroaryl, Cs.99 cycloalkyl, C, 5 heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, wherein said C, o alkyl, C,¢ haloalkyl, C,.c alkenyl, Cy.6
alkynyl, Ce.p0 aryl, C.o heteroaryl, Cs, cycloalkyl, C, . heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl is éptionally substituted with 1, 2, or 3 substituents
independently selected from OH, CN, amino, halo, C,¢alkyl, C,¢alkoxy, Chaloalkyl, and C;.
haloalkoxy;

or R and RY together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group or heteroaryl group, each optionally substituted with 1, 2, or 3
substituents independently selected from OH, CN, amino, halo, C,4alkyl, C,salkoxy, C;¢haloalkyl, and
C,.¢haloalkoxy;

R and R® are independently selected from H, C,_ 4 alkyl, C,¢ haloalkyl, C,.¢ alkenyl, Co
alkynyl, C¢. aryl, C;.5 heteroaryl, Cs 5 cycloalkyl, C;.5 heterocycloalkyl, arylalkyl, heteroarylalkyl,
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N-0 S)-2,2-Dimethy1-1-[(methylamino)earbonyl]propyl-543-(1-qu in oli 6- MCSLLP
yleyelopropyl)imidazo [1,2-a]pyrimidin-6-yl]pyridine-2-carboxamide;

N-0 S)-14(Cyclopropylamino)carbony111-2,2-dimethylpropy1-543-(1

-quinolin-6- ylcyclopropyl)imidazo [1,2-alpyrimidin-6-yl]pyrid

el ke Y3 ot ambecront, b
heteroag@qy@nﬁﬂwlymwymdg@@m IxtcaPogrianidiinng Jiheteroaryl, wherein said C.o
alkyl, ipyRidingd-carboxamide, alkynyl (36 20 aryl, Cyp heteroaryl, Ca g, cycloalkyl Cia

no - -me 1-2-oxoethy1]-513-(l -quinolin
hetero g A ) AT Ly P B P2 S B el
arylhetf@epy(Ralid- ijdyﬂtamim bwiﬁthmtey?ph@wcﬂ]mﬁ@amt&l&ml}lwrmdim&yylI

heteroﬁyﬁ@p rﬁﬁ%}%@%@?me each optionally substltuted w1th 1,2, or, 3 substituents independently
uinolin-6- yeye opro?yglml azo[1,2-a]pyrimidin-6- Ylbhenyll

selecteéflagmp éb é‘&?ﬂ’@ﬂ Ci alk 1.6 alkoxy, C\sha oalkyl, C, s haloalkoxy, hydroxyalkyl,
cyanoaltll-Oirpetily Cn‘k&Be(élﬂﬁWDGﬂ(mﬁm’é,)@doﬁlwpﬁmlﬁé,zﬂl{&?aﬁlpyﬁhmmoﬁyalkoxx
ygpﬁﬂza(?ﬁ%ﬁul[ Ef\@r %/ef‘h %ei\}? 1r% J[gorﬁxl0ﬁ%§, are at ched form

7.
nolin-6-yleyelopropyl)inaidazo ajpyrimi enzﬁcarabar‘nate of

membaxpd iR i HLE MO RRBLOTE eI swﬁmm@azdﬂx obspyieehicith16 37 3
Substltminﬁbﬁhdiéﬁﬂﬂww%@ from OH, CN, amino, halo, C, ¢ alkyl, C,4 alkoxy, C,_4 haloalkyl, C

R):1- 2 FI ujnolin- - opropyl)imi L1, 2-alpyrimidin-g
haloalk% ﬁﬁénzy Vrb?ﬁlé %{q &20 aéy < 1zoeh t%roz%q, H}g)%lg , 8((§B , g&%zR
alkoxy{848- @dl@lbmyéiﬂ@gy pyrazol -1-ylmethyl)phenyllimidazo[1,2-abyrimidin-3-

Yﬁeyﬁl@ﬁmﬁw)lq;lﬁé'ﬂ%%tly selected from H, C,. 10 alkyl, C1 e haloalkyl, C,. alkenyl, Cy.4
-443- (1 quinglin-6- yIcyeIopropyI imi azo

2-FI
llgny JATp Rl BSABERL 1255 CADBI - e e e prvialio, heterourylaiy,
cycloamymm@mnammmwmmewamﬁsp@@thyb)lﬂmid@zomﬂ@ahxb[ﬂ, @ 4litl@nin; 2, ¢

alkynyfydjé 20 Q?ﬁr@ gtéx%a%ﬁ & @8[921 l]'(E)ly E%%ro]cycloalkyl arylalkyl, heteroarylalkyl,
g

glml azo[ 102 -a]pyrirnidin- ropy quiriol in €; 6

cycloal a&mgt‘l*ﬁ}larf%cm&iéﬂlwwﬁﬁ PSoRs BRI 32 RE S RstisILS

indepeaitintlingeded ffom OH, CN, amino, halo, C,¢alkyl, C 4 alkoxy, C . haloalkyl, and C;

haloalld8s (1,3-Thiazol-4-yeimidazo[1,2-a]pyrimidin-3-yl]cyclopropyll quinoline;
Igfuoro N- methyl -413-(1 -quinol in -6-ylcyclopropyflimidazo [1
gléipm}ﬁ%n%%ﬁﬁ%mﬁhm}a@om to which they are attached form a 4-, 5-, 6- or 7-

membered heterocycloalkyl group or heteroaryl group, each optionally substituted with 1, 2, or 3
substituents independently selected from OH, CN, amino, halo, C,4alkyl, C,alkoxy, C,. haloalkyl, and
C,.¢ haloalkoxy;

R* and R are independently selected from H, C,.;¢ alkyl, C, haloalkyl, C,¢ alkenyl, C,.
alkynyl, Ce.59 aryl, Ci heteroaryl, Cs., cycloalkyl, C; heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, wherein said C.jq alkyl, C;4 haloalkyl, C,. alkenyl, Co.4
alkynyl, Ce.n aryl, Ci.5 heteroaryl, Cs.5 cycloalkyl, C, 5, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted with 1, 2, or 3 substituents
independenﬂy selected from OH, CN, amino, halo, C, ¢ alkyl, C,4alkoxy, C,4haloalkyl, and C,.
haloalkoxy;

or R® and R* together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group or heteroaryl group, each optionally substituted with 1, 2, or 3
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(3S)- 1 -{3-Fluoro-4-13-(1
-quinolin-6-ylcyclopropyflimidazo[1,2-a]pyrimidin-6-
ylibenzoyllpyrrolidin-3-ol; 2,5-Difluoro-N-methy1-443-(1-quino 6-y c) el
opropyl)imidazo [E2-a]pyriraidin-6- yEbenzamide;

-443-(1-quinalin-6-yleyelopropypimidazo[1,2-a]pyrimidin-6-
substltéﬁ?lz‘ug;ﬁl%ogegdeng (seleé’ltledofrom O¥{ ¥1N Emn?cy F%1;110 Ci. 6a[lkyl lpé)glkoxy, C.. %aloalkyl and

Ci.s hadaliystopropy1-2,5-difluoro-443-(1-quinolin-6-ylcyclopropyl)iinidazo[1,2-al

Yidnﬁd"k‘@ M&Wﬁrﬂf&‘&yendenﬂy selected fromH Ci.6 alkyl CI haloalkyl Cos alkenyl
2,5-Difluoro-N-(trans-4-h droxycyc ohexyl)-443-(1- qumohn réf/lcyc opropyl

Cre aflipRikongalkrld ﬁﬁ‘ﬁa -EoynBBh aremdec etk fuer et Ciao heterocycloalkyl,
arylalkﬂuuyelamﬁywlkymlem@w@hﬂmd@m[&&c@}@ywaﬁmﬁ@{yl]phenyllpyrrol [

digr 25 rone; o 2 Fluoro- 44 n leyel I)|

dgz 1%a]a51§1r$1u in-¢ ?ﬁ]enhen }Se% e (g%grzno d(lacny ggr\{é hﬂ Oﬁuﬁl [g2 alkenyl, Cz.
alkyny]q@m@)HW-]ESW@B?%&&MM%WWEWWWWWQ}%H -pyrazol-1- y p

perding-tsarhexydate; 124 din-6y1]

2-(4- luoro-443- plin 6- eIo o[1,2-a]pyrimidin-6-yl]p

h(Ie(ny gi\:ﬁﬁe nd ?%engle ie)lel%ﬁ dime é‘famr‘é 5- {2-Fluoro -443

dﬂlﬁdﬁ;ﬁﬁewﬁyblﬁpm@wlm déz@llﬂ(@ﬂré]@wﬂmdlh%-ylWﬁyz’h}cycloalkyl Ciao
heteroaMett }’M&&@@lc%?ﬁﬁrQ%mg%eteroéyﬂa%(ﬁlL&?@oé‘lﬁ%a@ﬂ%ﬁﬁ&@r@cy}’doalkylalkyl

eyclo ro |m|dazo[1 2-a]pyrn-6-ylipheny -N,N-

irigthy dfﬁe’Z carboxamide; 6-( 1 -{6[3- FIuoro 4-(1
-meftt(i)yIL;Ll-,l dPyraizol-4-y1)phenyllimidazo [1,2-aidin-3-

y I ) line;
’}E?lsy(%?[gjc()‘lgéﬁtrgwdgrothran 3-y1)-1H-pyrazol-4-yllimidazo[1,2-a]pyrimidin-

35 {il%yetoprdpyhiitinoline;
6+(k-46H[ 2 (L-Bengyipydolidin-3-y1)-11-1-pyrazol-4-yEimidazo[1,2-a]pyrimi
I\(; 3- 1}’@%'090%“2 jnoline; 6-{146-0
(g yrazo'l- -y hmldazo[l 2 a]pyrlmldln -3 -yI]cycIopropyII
q@m@ﬁqeo cycloalkylene (CR'R’),0(CR*R?), or (CR*R?),S(CR*R®),; and

all other variables are as defined under (a).

MCSLLP

2. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein A is N.

3. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein A is CR®.

4, The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein A is CH.

5. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein Cy' is aryl or C,.

20 heteroaryl, each optionally substituted by 1, 2, 3, 4, or 5 -W-X-Y-Z.

6. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein Cy' is Cq.o aryl

optionally substituted by 1, 2, 3, 4, or 5 -W-X-Y-Z.
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MC S LLP NN-Dimethy1-4- {443-0 -quinolin-6-ylcyclopropypimidazo
[1,2-a]pyrimidin-6-y1]-1H-pyrazol-1- yl piperidine-l-carboxamide; 4-
(4-[341-Quinolin-6-ylcyclopropypimidazo[1,2-a]pyrimidin-6-y11-1H-p
azol 1 yIIcycIohexanol

1 Icyclopropyl)imiclaz
T iR R e et pastetn b
heteroaq&mmwélwmémvﬁdﬁymm”ﬁdhlbf!t,?ﬂﬁ[ﬂﬂﬂinazm 2-
yIiphenyIIpyridine -2-earboxamide; 6-1142-(4-Pyrim

henylimidazo [1,2-b] [1,2 4]tr|a2|n -7- cyclopr { qui noli
T(r]]iefg ’[’E‘t‘in%ii pimy L 03 ehppageybiFalby pehrpiat b‘}ll‘ethﬂ H&E{?& §Yb]f1qu1n0nhnyl

option@ |4 sttstiuted-by1¥, 2ygldpropyOgiiribine;
641-(2-{441-(Methylsulfony1)-1,2,3,6-tetrahydropyridin-4-y1]phenyll
idazo[1,2- b][l 2,4]triazin-7-yDcyclopropyllquinoline; NN-Dimethy1-5-
(A4 erramslint el %}féﬁe@fﬁ?@iﬁwﬁﬁf&%& foseBiplosaltihgrel WsHERY S quinolinyl
pyridine-2-carboxami de; 6-0 - {244-(l

HlJﬁe 90%0(!u1dyo)fpcl‘1]a ]”éqlp ik 1d62utt% aH'y abcl:tr Zl%”se?l%ﬁ'éreof wherein Cy2 1§ Cgpp aryl
cyclopropyl S‘ qumo |ne

or Cy. 2@?]‘%?@%%%9&“@%&’0%‘&?9@9@%%@?}-ﬁf?oéliqﬁ?{néﬁ nY6=¥icyclopropypim
idazo [1,2- b] [1,2 4]triazin 2 yI]benzami de;

cIo Iuo
R B oA S M B BRSNS s oo o
or C. zo’zhﬁtl@remfh eméﬂmanal?y(ﬂlkqutn@ﬂrhﬁlyﬂzﬁemmdpywmfda@ezr wherein at least one of
said -w2:-RIA:2A lazimaz ybenzamide; o
2-Fluoro-N-[1-(methoxymethypeyclopropyl]-447-(1-quinolin-6-ylcycl op
ropyflimid azo [1,2-

12. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein Cy” is Cq.o0 aryl

optionally substituted by 1, 2, 3, 4, or 5 -W’-X’-Y’-Z".

MCSLLP

13. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein Cy” is C;.50

heteroaryl optionally substituted by 1, 2, 3, 4, or 5 -W’-X’-Y’-Z".

14, The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein when A is N, L!

is CH, or CH,CH,; or Cs.90 cycloalkylene.

15. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein when A is N, L'

is CH, or cyclopropylene.

16. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein L' is Cs.50

cycloalkylene.

17. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein L' is

cyclopropylene.
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b] [1,2,4]triazin-2-yl]benzami de;
2-Fluoro-4-(7-(1-(quinolin-6-yl)cyclopropyl)imidazo[1,2-13][1,2,4]triazin-2-y MCSLLP
Obenzamide; 4-[7-(1-Quinolin-6-ylcyclopropyl)im dazo [1,2-6]
[1,2 4]trigzin -2-y1]-N-(tetrahydrofuran-2- ylmethypbenzamide;
’\ér Y nr;d";] &y "ﬁ%enz 4&3;{11“%%@&‘1&5‘11 AeyRRropyimisiazell.a-pl [
(CR4RMQ(H6%)6@9§/(%iﬁdbﬁ\(@Ryﬁsyclopropyﬂ|m|dazo[1 2-6][1,2,4]hiazin-2-yl]ben
zamide; N-Cyclobuty1-447-(1
|noI|n 6-y ropyl)l azo[1,2-b][1,2,4]triazin-2-y1llbenzamide; N-0
?)p&ﬁp@%[@%&%ﬁ%&,ﬁr ﬂice&aﬁ%ﬂm%eyf&%aﬁra inRgER L B or S
[1,2,4] triazin-2- yl] benzam ide;
20, Ny T AT MNP RN TR .
[1,2-b] [1,2,4] triazin- MCSLLP 2-yIThenzamide; N-
-Benzy1-2-hydroxyethy1]-447-(1 -quinolin-6-ylcyclopropyl)im idazo [1 ,2-
21.  hirHe2dipiazin 2 otHine bzamidend3m)ichily acceptable salt thereof, wherein L? is (CR'R®), and
{4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[l ;2-1)] [1,2,4]triazin-2-yl]
benzoyllpyrrolidin- 3-01; 4-(7-( 1 -(Qu nol i -6-yl)cyclopropyl)imidazo
[1,2-b] [1,2,41triazi n-2-y1)-N-(tet ahydro-2H-pyran-4- yl)benzamide;
22.  NreyelapwpyloNcmiathybAgditdnaquinalisendevaloprapylirodazaitir DIE dcrR'RY),

(R RO o AR CR R, (Cooaryleno) CRRY), (CRIR)AC 2

heterocycloalkylene)-(CR'R®),, or (CR'R®)s-(C).5 heteroarylene)-(CR'R®), wherein said Cs.q

19.

risO.

cycloalkylene, Cq.o arylene, Cy.5 heterocycloalkylene, or C,.,4 heteroarylene is optionally substituted
with 1, 2, or 3 substituents independently selected from Cy*, halo, C alkyl, C,.¢ alkenyl, C, ¢ alkynyl,
C . haloalkyl, halosulfanyl, CN, NO,, N3, OR*, SR*, C(O)R", C(O)NR*'R¥, C(O)OR, OC(O)R"",
OC(O)NR®R”, NR“R", NR®'C(O)R™, NR*'C(O)NR*'RY, NR"C(O)OR™, C(=NR®NR*'R,
NR'C(=NR#HNR*'RY, P(R™),, P(OR®"),, P(O)R*'R", P(O)OR*'OR", S(O)R", S(O)NR*'RY, S(O),R"!
NR'S(0),R", and S(O),NR*'R".

H

23. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein L? is (CR'R®),
(CRR®)(~(Ca. cycloalkylene)-(CR'R®), or (CR'R®)¢-(Ce.00 arylene)-(CR'R?),, wherein said Cs .0
cycloalkylene or Cq.5 arylene, is optionally substituted with 1, 2, or 3 substituents independently selected
from Cy*, halo, Cy.¢ alkyl, C, alkenyl, C,.¢ alkynyl, C.¢ haloalkyl, halosulfanyl, CN, NO,, N3, OR",
SR, C(O)R”, C(O)NR*'RY, C(OYOR™', OC(O)R"', OC(O)NR*'RY, NR*'R¥, NR®C(O)R",
NR®'C(O)NR®'RY, NR®'C(O)OR, C(=NR®NR“R?, NR*'C(=NR#NR'RY, P(R™),, P(OR?),,
P(O)R®R", P(O)OROR", S(O)R®', S(OINR®RY, S(0),R”, NR'S(0),R”, and S(0),NR*'R%.

24, The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein L? is (CR'R®),-
(C3.0 cycloalkylene)-(CR'R®), or (CR'R®)¢-(Cg . arylene)-(CR'R®), wherein said Cs.p cycloalkylene or
Ce.p0 arylene, is optionally substituted with 1, 2, or 3 substituents independently selected from Cy*, halo,
C, alkyl, C, alkenyl, C,.¢ alkynyl, C,_¢ haloalkyl, halosulfanyl, CN, NO,, N5, OR*, SR*, C(O)R",
C(O)NR'RY, C(O)OR™, OC(O)R™, OC(O)NR® R, NR“'R™, NR“‘C(O)R“, NR®'C(O)NR*'RY,



N41

-(Methoxymethyl)cyclopropy1]-447-(1-quinolin-6-ylcyclopropypimidazo[ 2- MCSLLP
h] [1,2,41triazin-2-yllbenzamide;

N[1-(Methoxymethyl)cyclobutyl]-447-(1 -quinolin-6-ylcyclopropyl)im idazo

m‘c{%ﬂéﬁ%ﬁ%ﬁ?ﬁ%%ﬁ%@%@? Ef, bR, pOR,, PORRT, POYOROR?,

S(O)R G STRONR BRY I cHEgROpYmnsicRzRil, 2nd. $IPYINRARFazin-2-371 1benzamide ;
N[4-(Methoxymethyl)tetrahydro-2H-pyran-4-y1]-4[7-(1 -quirk
n-6-ylcyclopropypimid zo [1,2- )] [1,2,4]tiazin-2-yl] benzamide; 4-[7-(1, -Qui

23 n ??nc.%t@rwﬁ&g%%wwa@m&e}mfﬂzﬁaﬁfﬁwﬁf@%}&%ﬁpﬁsv.%ﬁfa%fr]f s

cycloalidjemzanide piviEyrimidin-4-y1-447-(1
-quinolin-6-ylcyclopropypimidazo[1,2-b][1,2,4]triazin-2-yljbenzarnide;
N44-(Methoxymethyptetrahydro-211-pyran-4-y1]-447-0 .

26 _JinisiAReY) %r&%mfﬁWﬁ%@%ﬁ%—%ﬁ%ﬁ}ﬁ%&ﬁ@@%ﬁmb%rﬁwaﬁmra&mo

arylend\N-{(1R)-1-kllimethylamino)carbony11-2-med propyll -4-[7-(1
-quinolin-6-ylethyl)imidazo [1 ,2- b] [1,2,4]triazin-2-ylIThenzarn ide;
N-Cyclopropyl-2-fluoro-4[7-(quinolin-6-ylmethypimidazo[1,2-b][1,2,4]thazi

27, nIrsspseneramadelarHuegipbpmaceutically acceptable salt thereof, wherein Cy” is Ce.9 aryl

optionaldl-{metinexyBethypsyclapr opy Li-4¢7:£quinolin-6-ylmethypimidazo [1 ,2-
11][1,2,41triazin-2-yl]benzamide; 2-Fluoro-4[7-(quinolin-o-y
methypizo[[,2-b][ | ,2,4]triazin-2-y11-N-(tetrahydro-21-1-pyran-4-

28, ylhbeeorapite; (B3It 110rFlaorecdjiicgdivinaint@ld mbthyDimidhaofl QybIs[C:.2

heteroaditIifiaga Ay WiBGRERY BRTOldin-gr el wo. x>y 2

29. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein Cy” is cycloalkyl

optionally substituted by 1, 2, 3, 4, or 5 -W’-X"-Y’-Z".

30. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein Cy2 18 Ci90

heterocycloalkyl optionally substituted by 1, 2, 3, 4, or 5 -W’-X>-Y’-Z’.

31. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R' is H.
32. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R* is H.
33, The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R* is H.
34. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R* is H.
35, The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R’ is H.
36. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R® is H.
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2-Fluoro-4 47-(quinolin -6-y1 methyl)imidazo[1,2-b] [1,2,4]
triazin-2-ylibenzamide; MCSLLP
2-Fluoro-N-(Irans-4-hydroxycyclohexyl)-4-[7-(quinolin-6-ylmethypimidazoil,
2 b][ 2 4]triazin- MCSLLP 2- yIThenzamide 6- 12[3 Fluoro 4-(11
|dazol-- n da 4] tri yl).quin
37 3 5 FIubh Xg[gpéugl%lohorgﬁ e%ﬁy C|[‘rin %Czlo i‘h rrl}aizf%%ﬁelf/ll phltsar%{y
Il -1,3-oxazolidin- 2-on N-(1 S)-2,2-Dimethy1- 1 ftmethylam

38, inmeasheBxiPreR2: flMosRaAdtAainglin-@pMpTRatiMRED id@Ba dirdrRl {11
,2,4]triazin-2-yllbenzamide; N-(1 S)-1
-[(Dimethylamino)carbony1]-2,2-dimethylpropy1-2-fluoro-4117-(quinolin-6-

39.  etfiyt)ienidaze] 02161 2 priemin@ydibenzcrpidds M (b8l wikzeti Bins-1.
-ylearbony1)-2,2-dimethylpropy1]-2-fluoro-447-(quinolin- 6-
yImethyplmldazo[l 2-b][1,2,4]triazin-2-yIThenzamide; N- {

|
0. R A B AR Ao s A B G Y- i
halo, Gylméthy ) imitkanol] @gh]ML@{WMaRﬂJMm%ﬂ}d&;‘}Z -RloQnesNdR*, SR*, C(O)R™,

I c c
coNiiR &l .m%é%@ffé“y%??&z&?ﬂfﬁ%? N MR Hqpgen
NR® chﬁqetﬁwmgﬁra%%owﬁﬁﬁ%%m& JIZ(RI{G@rBCQE%(qEﬁﬂBﬁan P<O>OR620R“
S(O)R‘?lrs@buaﬂ*mﬂaz@zﬁmzbﬂk?smaﬂrs@awmﬁnm%,aHd[(@Barbcloalkyl Crao
heteroz%/x(? {h(lid#? rzr(ilkc)i atlé:lb%%?_cg _?_ :%zlilzltl A l#\%olr% Ykg ulmé)zlléglkgnyl Ceap aryl, Cizg
Cycloatkéix@hqd}@mmmlﬁaWﬁethilptﬁm%i@[mﬂ%‘ﬂpp21maﬂazmqudm yrazdlt 5
substitt¥HRARGRBBHIS; selected from halo, C,. alkyl, Cz ¢ alkenyl, Cy. 6 alk ynyl, Cpg haloalkyl
halosu@fyé%g:ﬂ ; 'yh&?m%ﬁ){mg%é& Az g lcl(%))rf?égazc:(O)NRde’
NRCQRCQ NRcQC(O)sz RCZC(O)NRCZRdZ, NRczC(O)ORaz, (=NR°)NRC2Rd2, NRczC(=NRg)NR°2Rd2,
P(R™),, P(OR?),, P(O)R¥R”, P(O)ORPORZ, S(O)RY, S(O)NRZR?, S(0),R*, NRS(0),R", and

S(O),NR“R®,

41. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein —-W-X-Y-Z is
halo, C, alkyl, Cy.6 alkenyl, C, alkynyl, C ;. haloalkyl, halosulfanyl, CN, NO,, N3, OR*, SR*, C(O)sz,
C(O)NR“R®, C(O)OR™, OC(0)R™, OC(O)NR™R®Z, NRR%, NRC(0)R", NRC(O)NR*RY,
NRZC(0)OR?, C(=NR¥NR“R¥, NRC(=NRHNRZRE, P(R?),, P(OR?),, P(O)R®RZ, P(O)OR*0OR?,
S(O)R™, S(O)NR*R®, S(0),R™, NR®S(0),R™, or S(O),NR?R¥,

42, The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein ~W-X-Y-Z is
halo, C,.¢ alkyl, C . haloalkyl, CN, NO,, N3, or OR™.

43, The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein —W-X-Y-Z is

OR™,

44, The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein -W-X-Y-Z is

methoxy.
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2- 14417-(Quinolin-6-ylmethyl)imidazo [1 ,2-h] [1
;2,4]triazin-2-y1]-111-pyrazol-1-y1 } acetamide;
Methyl{447-(quinolin-6-ylmethypimidazo[1,2-b][1,2,4]thazin-2-y1]-111-pyra MCSLLP
zol-1 - yllpiperidine-1-earboxylate;
2-Fluoro-N-{(1S,2S)-2-hydroxycyclopentyl1]-447-(quino
m-6-ylmethypimidazo[ 1,2- h] [1,2,4]triazin-2-yl]benzamide;

45.  olhe $oiBPOLRd (@ ﬁymdxyemwmﬁml ly acceptable salt thereof, wherein —W’-X’-Y*-Z’ is

halo, CRpAinyB-YimetoyRimidazeiha- b:][% 1?&1%]%{&??%1%&)49&%@@@65, N,, R Ik c(o)R®,
CON gt AE; ggﬁlh tbyf)l% El%) Ui Ay d2 @ b2 @2 &

?%4 Q4tihorinas: % Midazo[ Bijz, YHHEAIR-2 VRO SHOANR B,
NR? C@m&&ww@hﬁ@% Wﬁémwﬁ&%wdw mf&ﬁxcame@m BN ERATHIDBROR?,
S(O)R"%S(@tﬁmﬂnm%%@ hr2=hlids %Brl@z'

prop Imethyl _2-fluoro-4 ’B‘é‘umolln Gyf‘nethyimmld Z0

heteroarﬁl,bﬁ%/ff §, % i/ ?F)f % b\én%}iﬁrﬁ lg pikpl, Caos alkenyl, Cygalkynyl, Cq.a aryl, Csp
cycloal@Fl@ozrodm:ﬂrba(rqummilmzﬁmhempmwlﬂmdamdﬁoaab}/[sJubéﬂltured by 1,2,3,40r5

substltu%ﬁg 1%%#62?};{!\@19@@49{ Qr g'c?!rﬂye{%n("ﬂ 6 Xlk”“r‘tEXQa Eeny 2 6 élkynyl Cj.¢ haloalkyl,

halosulfagyly D Nk RiAR{q GO -6 RN i Q20R 2 IO R At OIS PIIR 2R,
NRZRKyIRACaMRNE; WWWN%ZHPME?M@)ERWUYWYN@WD|NR°2C(~NR3)L§R(C2R“2
2 b N gnea SINS
PR b’lpﬁwm%%%ﬁ in 28/&8’8% % ?Ji (c?f ho r?\{\lélp %a% %[f&)ﬁﬁ [1%nd

S(ORN Et] ﬁ‘lazm 2-yIMenzamide;
2-Fluoro-N-(pyridin-2- ylmethyl) -4-[7-(quinolin-6-ytmethyl)imidazo[1,2- b][l

46. %’ﬂg' gg%%lcl)’]ugd Xil]cnaen Z? or p%al 'maceutically acceptable salt thereof, wherein -W’-X’-Y’-7’ is

halo, C ¢ alkyl, Cy.s alkenyl, C,. alkynyl, C,. haloalkyl, halosulfanyl, CN, NO,, N, OR™, SR™, C(O)R™,
C(O)NR¥R®, C(O)OR™, OC(O)R™, OC(O)NRR®, NRZR®, NRZC(O)R", NRZC(O)NRZRY,
NR¥C(0)OR®, C(=NR®)NR“R?, NRZC(=NRENR?RY, P(R?),, P(OR®),, P(O)RZR?, P(OJOR?OR,
S(O)R™, S(O)NR“R®, S(0),R™, NRS(0),R"Y, or S(0),NRZR®,

0 aryl Cs.a0 C ClTi kyl Ciao

47, The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein —-W’-X’-Y?*-Z’ is
halo, Cyg alkyl, Cy. haloalkyl, CN, NO,, N3, OR™, or C(O)NR*R®,

48. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein —W’-X*-Y*-7” is
halo, Cy alkyl, C¢ haloalkyl, CN, NO,, N, or OR®.,

49, The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein ~W’-X’-Y*-Z’ is
halo or C(O)NR*R%.
50. The compound of claim 1, or pharmaceutically acceptable salt thereof, having Formula Ila or ITb:
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51.

52.

53.

‘n-6-yleyelopropyl)imidazo[1,2- a]pyrimidiri=6=

2-Fluoro-Nipyridin-3-ylmethyl)-447-(cm non" y n
e)imidazo[1,2-b][1,2,4]triazin-2- yl]benzarnide; -
2-Fluoro-N-(pyridin-4-ylmethyl)-4-[7-(qumolin-6-yhnethypimidazo[1,2-h][1, MCSLLP
2,4]mazin-2- ylibenzamide;

2-FIuoro-N-(2-pyridin-2-ylethyl)-417-(quinolin-6-ylmethyDin%@sdazo[l,Z-b][l,

2,4]triazin-2- yIMenzamide;'—cCy’
2-FI@|§WD=QB(1-pyr[lﬂi\n-3-yl thyl)-447-(quinolir@aylnlethyDi ,
2 4]triazin-2- enzamidsy 21-Fluoro-N-(1-pyridin- Sfethyln -7\\quino1
m-6-ylmethyl)imidaz [1\,2- 4]triazin-2- ylibenzamide; - R
2-Fluoro-Nsf d<hydroxymethyl)-2,2-di methylpr (quinolin-6-
ylmethyl)imidazo [1,2-h] [1,2,4]triazin-2-ylibenzamide;

2-FIuoro-N-[1-(h)} oxymethyl)cyc1openty1]-447-(quinolinl-%'-ylmetliyl)
nidazo[1,2- b][1,2,4]triazin-2-yl]benzamide;

2l osmlianerdsO KRB (Lo el bae v age] o
1,2-b][1,2,4]triazin- 2-ylloenzamicle; Z-ﬁuoro-N-methyl-4-[7-(1-qum o]
in-6-ylethyl)imidazo [1,2-b] [1,2,4]triazin-2-yl en2ami de;

N-Cyclopropy1-2-fluoro-44¢¢ AL
-quinolin-6-ylethyDimidazo[1,2-b]{1,2,4]frian -2-y%penzamide;
2-FIuoro-N-[1-(methoxymethy%orﬁ&l] 17-

-quinolin-6-ylethyl)imidazo [R2- 1)[N2,4]tMazin-2-yIThenzami de;
2-FIuoro-N-(2-methoxy-l-methylethyl()j[-ﬁAB-(l -cm ohn-6-yleyelopropy )

nidazo [1,2- a]pyrimidin-6-ylibenzamide; 6-
f1-116-(3-Fluoro-4-[(3S)-3-fluoropyrrolidin- | -y1] carbonylphenyDim
dazekbRpalRMriTudia-1 MRk sl eI RIQBY IS RAN A cof, having Formula VIIT:
2-Fluoro-N-(pyridin-2-ylmethyl)-443-(1-qui nolin-6-ylcyclopropyl)
dazo[1,2-a]pyr midin-6- yl]benzamide;
2-Fluoro-N-(1-pyridin-2-ylcyclopropy1)-4[341-g

L1—cy'

Cy?—L32 AN

R
A \N

The compound of claim 1 selected from:
2-(4-Fluorophenyl)-7-(4-methoxybenzyl)imidazo[1,2-b][1,2,4]triazine;
2-(4-Fluorophenyl)-7-[1-(4-methoxyphenyl)cyclopropyl]imidazo[1,2-b]-[1,2,4]-triazine;
6-(1-(2-(4-Fluorophenyl)imidazo[1,2-b][1,2,4]triazin-7-yl)cyclopropyl)quinoline;
6-(4-Fluorophenyl)-3-(4-methoxybenzyl)imidazo[1,2-a]pyrimidine;
6-(4-Fluorophenyl)-3-(1-(4-methoxyphenyl)cyclopropyl)imidazo[1,2-a]pyrimidine;
6-(1-(6-(4-Fluorophenyl)imidazo[1,2-a]pyrimidin-3-yl)cyclopropyl)quinoline;
2-Fluoro-N-methyl-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl|benzamide;
2-(4-Bromo-3-fluorophenyl)-7-[(4-methoxyphenyl)thio}imidazo[1,2-b][1,2,4]triazine;
2-Fluoro-4-(3-[(4-methoxyphenyl)thio]imidazo[1,2-alpyrimidin-6-y1)-N-methylbenzamide;
2-chloro-4-3-[(4-methoxyphenyl)thio]imidazo[1,2-a]pyrimidin-6-yl-N-methylbenzamide;
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2-Fluoro-N-(1-pyridin-2-ylpyrrolidin-3-y1)-4-[3-(1-qu nolin-6-yloyclopropyl)i
m idazo [1,2- a]pyrimidin-6-ylIThenzami de ;
2-Fluoro-443-(1-quinolin-6-ylcyclopropyl)i m idazo [1 ,2-a]pyid in-6-yl]
-N-[(3R)- tetrahydrofuran-3-ylbenzam ide;

Gl (e e el O(]]qllﬂn%IM QGBS %PX%%&TI‘Q%%SJ%&@JP@ TRy

N-(te ahydrofuran-2- yl methyl)benzam
nilévered\fdﬁ%%r&%ﬁaumr(f qﬁh&@rmlwéyérébaaaﬁw%ma%fmzznaﬁﬁ»d|
nk&twlkﬁﬂi@mkdﬁ (qumohn 6-ylthio)imidazo[1,2-b][1,2,4]triazin-2- yl]benzoate;

2-meth -44 lin-6-
% rBrr%opylkKS c‘fgzoﬂ 507)(%%3?@%&2 ?ﬂp%my%% enz%gr%lltlé g]gl Q%Zm
édﬂdﬂﬁth&@cmbw@méﬁf}gtrﬁ@éﬂé{ﬂp%}ﬁ%nh)@n@yﬂﬂb@a@wmdéme
%Ewgf@dﬂmmykNa&%@ﬁm&%&%@%ﬁ%ﬁ@(muinolin-6-

R S TS I TGRS S EgM i

-B- ijl}tgzeqr}Nanmdsf}-éL [3-(1 qumohn 6-yleyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamide;

25igies il AR Pt (it _%@q@a@%m@@mg@ou 2-a]pyri

henzamide; 2-Ch quinolin-6 lopropyl)
B g A YRR ALy B
26 hlarg3Na(ibrpyidinrydiethy)-2443r(dkduineliktBoyloyetepapyaimiit azgpdrimidin-3-

1Y eyeh § [] benzamide; 641-
y }cyc{gg ,c&‘gur{zim%wcarbonyl) 3-chlorophenylhmidazo[1,2-a]pyrimidin-3-

yﬁe{>} 6ﬁ}§b§m%mgm1dazo[l 2-a]pyrimidin-3-yl]cyclopropyl} quinoline;
26G Inlgy: Q4Nd@lhpymﬁu9;2aymytmj1&&&0}(1}:&3&6&@ 3-yi] cyclopropyl} quinoline;

Zﬁ%ﬁ% ﬁ\]i% el)r/ngt yﬂJ%)-é(gpyrlgaf?/[C y%gﬁl I%‘Iﬁ tg’%%gm yl]-lH-pyrazole-4-

carboxagudaolin-6-yleyelopropyl)imidazo[ 2- py idin-6- yIThenzamlde
2GhleroddhS) sLdidimeylamina)eamhonulRaBs iRy Aidddzo1 -

- lin-6- yleyel lhmid 1,2- din-6-yllb d
i G Veyelgpropyfmidazol1. 2 lpyrim in-6-iberzamiae

MCSLLP

N-Cyclohexyl-3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2-a]pyrimidine-6-carboxamide;
3-(1-Quinolin-6-ylcyclopropyl)-N-(tetrahydrofuran-2-ylmethyl)imidazo[1,2-a}pyrimidine-6-
carboxamide;
N-Cyclobutyl-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl|benzamide;
6-(1-{6-[4-(Azetidin-1-ylcarbonyl)phenyljimidazo[1,2-a]pyrimidin-3-yl} cyclopropyl)quinoline;
N,N-Dimethyl-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamide;
4-[3-(1-Quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]-N-(tetrahydrofuran-2-
ylmethyl)benzamide; .
N-(1-Benzylpyrrolidin-3-yl)-N-methyl-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzamide;
N-(1-Pyridin-2-ylpiperidin-4-y1)-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl}benzamide;
N-(1-Pyridin-2-ylethyl)-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzamide; ’

6-{1-[6-(4-[(3S)-3-Fluoropyrrolidin-1-yl]carbonylphenyl)imidazo[1,2-a]pyrimidin-3-
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2-Cyclopropy1-543-(1-quinolin-6-ylcyclopropyl)imiclazo[1,2-a]pyrimidin-6-y
[lisoindolin-1-one; MCSLLP
2 Ethyl -543-(1-quinolin-6-y1cyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]isoin
in-l-one;
yncyc%p&%é%ﬁ W methylethyl)-543-(1-quinolin-6-ylcyclopropyeiraidazo[1,2-a
]Mhﬂmamﬁgbmmnmﬁ@ﬂﬁ [3-(12¢(ipifiidina-2glohetloph)bod Bl{doL2-a]pyrimidin-6-
yl]benﬁlllﬁcg yleyelopropylimidazo[1,2-a]pyrtmidin-6- yl]isoindol in-I-one;

2-Methyl-5-[3-(1- qumolln -6- ){Iczyclo ropyplmldazo[l 2- a]pyrlmldln -6-yliisoin
d%lrﬂ fycsﬁién RPI%RWPH_ m-3-y)-4-[3-(1 -quinolin-6 —ylcyclopro )imidazo[1,2-a]pyrimidin-6-

yllbenfdd8<;1-quinolin-6- ylcyclopropyplmldazo[EZ ajpyrimidin-6-
y yl ) Id arbon i YA syrimidin-3-
et e R R R b S
Yl)cyc@%@dﬂéﬁ&ﬁ]é‘é?arboxamlde

NS{g-fwm@'gf-@wﬁlaﬂgﬂwﬁgﬁiﬁyahaﬂ%%&ﬂbﬂ@@henﬂ)mndazo[1 ,2-a]pyrimidin-3-
e e ¥ ?}/clo ropyl)dazo[1,2- aJpyricyclopropanecarboxamide;
! {?& f 5 fy 1-quinolin-6-ylcyclopropypimidazo[1,2-a]pyrimidin- 6 -yllphe

nyﬂ@. @mmgmmylhééﬁh@—MOhné-ylcyclopropyl)imidazo [1,2-a]pyrimidin-6-
yl]bem?alg%gluoro -443-(1-quinolin-6- yIcycIopropyI)imidazo[l 2-a]pyri di
-6-y pE(I él -2-hydroxy- N,N- dlmet lacetamid
-(34

oY SRS SR P2 B e ity
a]PyrlerdUHQMJhbmiayktﬁea 2-(2,3- Dlehlorophonyl) -7-0
e s R 1din zaml

zqgta %‘L%é?o%q}r{gegg BpM 'Jlég) {ﬁ %cﬁ]]%%# gﬂj %@1%%{%9 132|%1[azo 1% a6p§/]rl?$1n amide;

IJ\I #lgl —%lf ﬁfgﬁﬁgé[(methy amino)carbonyl]propyl-4- [ (I-quinolin- 6
ylcycl@fa}ﬂuﬁﬁmﬁidmelWﬂyﬁ%{d@wmhmﬁty&ycIopropyp|m|dazo[1 2-a]pyrimid

- 2- FI
- in- Gp%eyc %r%%% ll%r}l %Oél y?pgy?lﬁ eﬂ[‘%hg enes%ll%or%glnénde

ylcyclqgrmn@)m&ﬁpil@ pyr1m1d1n-6 yl]benzamide;

{34819rq L{Iﬂg&m@ -yloyeiopropypiiciazel bipyrimidineayii-1-1-pyrazo

ylcyd(ﬁr‘fé%) ni%(alfnlellﬂ Apf elglrrboﬁy]f)e Iézﬁnad Imethylpropyl]-2-fluoro-413-(1-quin
othEYcWbdﬁr@bﬂ)mmd@lmﬁl@ﬂbyrm@mw%hhmmdm -6-yl]benzamide;
NRZRimethyaming)-3-rmethvaraxestadolyeiaiddar (| uinlhR-c-
yl]benzamide;
N,N-Dimethyl-3-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamide;
N-Methyl-3-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamide;
N;[(l S)-1-Methyl-2-(methylamino)-2-oxoethyl]-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2-
a]pyrimidin-6-yl]benzamide;
N-[(1R)-1-Methyl-2-(methylamino)-2-oxoethyl]-4-[3-(1-quinolin-6-ylcyclopropyl)imidazof1,2-
a]pyrimidin-6-yl]benzamide;
(3R)-1-{4-[3-(1-Quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzoyl } pyrrolidine-3-
carbonitrile;
Methyl 4-{5-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]pyridin-2-y1} -

piperazine-1-carboxylate;
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ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl] benzamide;
N-(2-Azctidin-1-y1-1-methyl1-2-oxoethyl)-2-fluoro-413-(1-quinolin-6-ylcyclo
propypimidazo[1,2- a]pyrimidin-6-yljbenzamide;

2-Fluoro-N-2- [(3R) -3-methoxypyrrolidin-1-y1]-1-methy1-2-oxoethY1-443-(

Pg[/q ?}p%%— yb |m ll'su f%llr)ﬁ Selrlar%‘lll%llﬁyé I}})ﬁ- délig] % iénidazc[l 2-a]pyrimidin-3-~
Yl)Cyclzprmblr]ﬁmﬁf 111fhydroxycyclopropyl)methyl] -447-(quinolin-6-ylmethyl) dazo

[]Nleﬂ[ﬁﬂsﬁg}ﬂ?]tﬂa{%@ﬂ(ﬂﬂb@l@ﬁﬁl@ﬁ%yclopropyl)1m1dazo[1 2-a]pyrimidin-6-yljpyridin-2-
thyl)-4-{4[7-(quinolin-6-ylmethyDi dazo[1 ,2-b]

an
yl}plp‘fﬁf‘ﬁn t|f§2| mi‘f ’H- pyrazol-1-ylipiperidine-1-carboxylate;
Emylﬂ)(tﬁé}hmmébﬂw)me)%{ﬂe(xqu iAotipiEphothi)irtidanoflin-G-

clo in-2ey izt iperidine-1 -carboxylate;.
viey 1(gr %ﬂ)&l@ %%4@7;{ moﬁjnngy)}/rﬁrﬁ%ﬁ%%?r%ﬁdaz Qﬁﬂ\[l 2, 4ltriazin-2-yl] -I |

1-pyrd 1@*59&&188 afhoa:f%sé@@?aw {341 SHERHECafeny aRdptiseral 1.2
a}pymﬁﬁllﬁﬁh@:i@bﬁnz&zﬂld’éhe compound of claim 1 which is
1-
b [1W2f§f 1r'|\z{;é|9r% g?%llﬁéggéﬁlgg B(r)}r%) n%}ap¥ é) g‘laéacc o O salt
ylcyd‘i?fé’fé@lmfiéa%& éom %&ﬂﬁnc%ﬁﬂbwﬁ%ea?cﬁﬁ%éﬁmﬂe@f any one of claims 1
tcN5(4spapharmgauugalm@@awm@um@wmw@ ajuiashene

aceutic I cceptable carrier.. 56, A composition comprising a
ylcyd @6%% HméJ @1 rﬁ Blo%ﬁﬁéaﬁ% éléiﬁ Fé% %ccgﬁaeble salt thereof, and at

| Q&g DhEphzetoricpyitney) wdeaptaBlié éa‘m@rylmmlfﬁréﬁk(dmommm{sﬁpng
y1cyc1@98wqylﬁfcw@woaq>§ygm9 -6SARRIQIRLOSINBJNARE; in Vitro comprlsmg

aid k| ith a compound of any one of claims | to 54
ﬁnaﬁ%?fg vg L RIS S e HEBRUE GF ey Dirmidazof 1.2
a]pyrlrwtﬁer@ml}smddmmﬂbemmto the Met, PDGFR, HER, FLK, Src, Abl, or
JRK B4OI8MHIGRhy lamino)-1-methyl-2-oxoethyl]-5-[3-(1 -quinolin-6-
yleyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]pyridine-2-carboxamide;

MCSLLP

6-(1-{6-[4-(2-Oxo0-2-pyrrolidin-1-ylethoxy)phenyl]imidazo[1,2-a]pyrimidin-3-
yl}cyclopropyl)quinoline;

1-{4-[3-(1-Quinolin-6-ylcyclopropyl)imidazol[ 1 ,2—a]pyrimidiﬁ-6-
yl]phenyl}cyclopropanecarbonitrile;

N,N-Dimethyl-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzenesulfonamide;

Methyl 2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzylcarbamate;
N'-2-Fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzyl-N,N-dimethylurea;

(3R)-1-{2-Fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzyl}pyrrolidin-3-ol;

6-(1-{6-[3-Fluoro-4-(1H-pyrazol-1-ylmethyl)phenyl]imidazo[1,2-a]pyrimidin-3-
yl}cyclopropyl)quinoline;

3-{2-Fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzyl }-1,3-

oxazolidin-2-one;
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59. The method of claim 57 wherein said kinase is c-Met, Ron. PDGFR
beta, c-kit, EGER, HFR2, KDR, flt-3, Src, Abl, Jakl, Jak2, or Jak3 kinase.
. . o ) MCSLLP
60. The method of claim 57 wherein said kinase is c-Met. 61. A method
of inhibiting the HGF/c-Met kinase signaling pathway in a cell in vitro

c rising contacting said cell with a compound of of clai to ..
S S D 2 R g mide
tHe ipristitérabipecaldfivivyess al caliim dated comprisingicdrtdetingpsaisl katinoline;
withiarcempewyd 10f any.one afi sl RIS L1015 ¢ Al RNArMRGEBHEIN quinoline;

accep It thereof. 63. A compound. of any one of clajms 1 to 54, or

b I TSR L OB P SR RISRALP ARG rowth

iPd' patiehtmelyldsB ¢f compound lof dayrandiofidlaitis2daloyBidin-6-ylJbenzamide;

Dth%'(}%@ﬁﬁl%%u- ~eeRiahiesall thRIsb R thG: MsRaRLRAf Rin-6-

medicament for inhibiting tumor growth in a patient. 65."A"compound of
yibenzgal BRESF0iols 1 to 54, or pharmaceutically acceptable salt thereof for -

ugg-nifhhibiinegétylot-fa€tastasibnr 3lpatientp @iinlikedf a-cpmpoidideof
yIJbenfAY QD€ of claims 1 to 54, or pharmaceutically acceptable salt thereof in

the preparation of a medicament for inhibiting tumor metastasis in a .

patidrtilugre-AlédpEnsiinSrasyckmecsy disidneol td-slpysryitaremd fsuteaing;

asceptahpesall hermaiior-(Bel iquneating acdiseassyiniai Rakent Wipereiin-6-

Jben said disease is associated with dysregulation of the HGF/c-MET signaling
Y patfmiay. 68. the of a compound of any one of claims 1 to 54, or

- phaifadbercditftaeed prabie saietheredi4r Hé-praphiratiotrofleprapdidardenat 1,2-
alpyriddifgalingaMdiggase in a patient, wherein said disease is associated with

gﬁ%i%f“lggil’o(ﬁﬂ%h@g@a%a%%%%gﬁﬁlg@%ﬁ%ﬁ&%@ﬁ@ﬂo O byrrolidin.2-

one; atherosclerosis, lung fibrosis, renal fibrosis and regeneration, liver
disease, alargic disarder. dfiemmaiann disease: auipinmunespIdRry 1
perebrovascu ar disease, cardiovascular disease, or condition associated
oxazolighi%98%n transplantation. MCSLLP 70. A compound of any one of
claimps41{to[ 541 -quipbatreatautigatydiceptalpl e saftythetéatoyiyselipyrazol-1 -

yl}pipéﬁ‘?ﬁﬁ@ﬂ&%%%ﬁg{ein a patient. 71. Use of a compound of any one of
claims 1 to 54, or pharmaceutically acceptable salt thereof for treating a

canteriflaopatid At pirphe-eutaysoeniarsh erafer g8- sethaighdintoripheryl ) -1H-
pyrazoWherein saichegpGREtsmdearcinoma, musculoskeletal sarcoma, soft tissue

sar a, or hematopoietic malignancy,..73, T ompound of claim 68 ar

b s ot R i R S S
methylpgrigisat Lemberasitsiangiocarcinoma cancer, colorectal cancer,

es0phagGaLLRNCRLGRSHIE- SRISRLHRAAARLL 8 K AANERIAEANGRHIRLITEN N-

liver cancer, lung cancer, nasopharygeal cancer, ovarian cancer,

.___kidney,
dlmethﬁ%’ﬁ&%%?i%’&%fﬁ%’éar‘?ﬁ%state cancer, thyroid cancer, osteosarcoma,
syrovial[3diicomd; (hakdoiridsarearhayNilkfibiosacofa a]pyrimidin-3-

yl} cyci@ﬁ?&?%?(&ﬂﬁ%%&a’ Kaposi's sarcoma, multiple myeloma, lymphoma, adult T
cell leukemia, acute myelogenous leukemia, chronic myeloid leukemia,

gfiébistorhEaByB et e B g adbtHdtst 2 -sleywimitadmor.

yl}cyclopropyl)quinoline;
6-(1-{6-[1-(1-Benzylpyrrolidin-3-yl)-1H-pyrazol-4-yllimidazo[1,2-a]pyrimidin-3-

yl}eyclopropyl)quinoline;
6-{1-[6-(1-Methyl-1H-pyrazol-4-yl)imidazo[1,2-a]pyrimidin-3-yl]cyclopropyl } quinoline;
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N,N-Dimethyl-4-{4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]-1H-pyrazol-1-
ylipiperidine-1-carboxamide; ’

4-{4-[3-(1-Quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl}-1H-pyrazol-1-
yl}cyclohexanol;

{4-[3-(1-Quinolin-6-ylcyclopropyl)imidazo[1,2-a]Jpyrimidin-6-y1]-1H-pyrazol-1-yl} acetonitrile;

N-Methyl-5-{4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-
yl]phenyl}pyridine-2-carboxamide; |

6-{1-[2-(4-Pyrimidin-5-yl-phenyl)imidazo[1,2-b][1,2,4]triazin-7-ylJcyclopropyl } quinoline;

6-(1-{2-[4~(1-Acetyl-1,2,3,6-tetrahydropyridin-4-yl)phenyl]imidazo[ 1,2-b][1,2,4]triazin-7-
yl}eyclopropyl)quinoline;

6-[1-(2-{4-[1-(Methylsulfonyl)-1,2,3,6-tetrahydropyridin-4-yl]phenyl} imidazo[ 1,2~
b][1,2,4]triazin-7-yl)cyclopropyl]quinoline;

N,N-Dimethyl-5-{4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-
yl]phenyl}pyridine-2-carboxamide;

6-(1-{2-[4-(1H-Imidazol-1-yl)phenyl]imidazo[1,2-b][1,2,4]triazin-7-y1} cyclopropyl)-quinoline;

2-Fluoro-N-(trans-4-hydroxycyclohexyl)-4-[ 7-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2~
b][1,2,4]triazin-2-yl]benzamide;

N-Cyclopropyl-2-fluoro-4-[7-(1 -quinolin-6-ylcyclopropyl)imidazo[ 1,2-b][1,2,4]triazin-2-
yl]benzamide; |

2-Fluoro-N-methyl-4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-
yllbenzamide;

2-Fluoro-N-[1-(methoxymethyl)cyclopropyl]-4-[ 7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]benzamide;

2-Fluoro-4-(7-(1-(quinolin-6-yl)cyclopropyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl)benzamide;

4-[7-(1-Quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-N-(tetrahydrofuran-2-
yimethyl)benzamide;

N-(Pyridin-2-ylmethyl)-4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-
yllbenzamide;

N-Cyclopropyl-4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide;

N-Cyclobutyl-4-[7-(1 —quinolin-6-ylcyclopropyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl]benzamide;

N-(1-Pyridin-2-ylcyclopropyl)-4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-
yl]benzamide;

N-(2-Hydroxy-1,1-dimethylethyl)-4-[ 7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-
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2-yl]benzamide;
N-[(1S)-1-Benzyl-2-hydroxyethyl]-4-[ 7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]benzamide; ‘
(3R)-1-{4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoyl } pyrrolidin-
3-ol;
4-(7-(1-(Quinolin-6-yl)cyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl)-N-(tetrahydro-2H-pyran-4-
yl)benzamide;
N-Cyclopropyl-N-methyl-4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-
yl]benzamide;
N-[1-(Methoxymethyl)cyclopropyl]-4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]benzamide;
N-[1-(Methoxymethyl)cyclobutyl}-4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-
2-yllbenzamide;
N-[(15)-1-(Methoxymethyl)-2-methylpropyl]-4-[ 7-(1 -quinolin-6-ylcyclopropyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]benzamide;
N-[4-(Methoxymethyl)tetrahydro-2H-pyran-4-y1]-4-[ 7-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2~
b][1,2,4]triazin-2-yl]benzamide;
4-[7-(1-Quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-y1]-N-1,3-thiazol-2-
ylbenzamide;
N-Pyrimidin-4-yl-4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide;
N-[4-(Methoxymethyl)tetrahydro-2H-pyran-4-yl]-4-[ 7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
b][1,2,4]triazin-2-yl[benzamide;
N-{(1R)-1-[(Dimethylamino)carbonyl]-2-methylpropyl} -4-[ 7-(1-quinolin-6-ylethyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]benzamide;
N-Cyclopropyl-2-fluoro-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl ]benzamide;
2-Fluoro-N-[1-(methoxymethyl)cyclopropyl]-4-[ 7-(quinolin-6-ylmethyl)imidazo[1,2-
b][1,2,4]triazin-2-yl[benzamide;
2-Fluoro-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-N-(tetrahydro-2H-pyran-4-
yhbenzamide;
(3R)-1-{2-Fluoro-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-
yl]benzoyl} pyrrolidin-3-ol;
2-Fluoro-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide;
2-Fluoro-N-(trans-4-hydroxycyclohexyl)-4-[7-(quinolin-6-ylmethyl)imidazo[ 1,2-b][1,2,4]triazin-
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2-yl]benzamide;
6-{2-[3-Fluoro-4-(1H-imidazol-1-yl)phenyl]imidazo[1,2-b][1,2,4]triazin-7-yimethyl} quinoline;
3-{2-Fluoro-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl|phenyl}-1,3-0xazolidin-
2-one;
N-(15)-2,2-Dimethyl-1-[(methylamino)carbonyl]propyl-2-fluoro-4-[ 7-(quinolin-6-
ylmethylyimidazo[1,2-b][1,2,4]triazin-2-yl]benzamide;
N-(1S)-1-[(Dimethylamino)carbonyl]-2,2-dimethylpropyl-2-fluoro-4-{ 7-(quinolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide; |
N-[(15)-1-(Azetidin-1-ylcarbonyl)-2,2-dimethylpropyi]-2-fluoro-4-[ 7-(quinolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide;
N-{(18)-1-[(Dimethylamino)carbonyl]-3-methylbutyl }-2-fluoro-4-[ 7-(quinolin-6-
ylmethyl)imidazo[1,2-b]{1,2,4]triazin-2-yl]benzamide;
2-Fluoro-N-{(1R)-3-methyl-1-[(methylamino)carbonyl]butyl}-4-[7-(quinolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide;
N-{(1R)-1-[(Dimethylamino)carbonyl]-3-methylbutyl }-2-fluoro-4-[7-(quinolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide;
N-[(1R)-1~(Azetidin-1-ylcarbonyl)-3-methylbutyl]-2-fluoro-4-[ 7-(quinolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl[benzamide;
3-{4-[7-(Quinolin-6-ylmethyl)imidazo[1,2-b][ 1,2 4]triazin-2-y1]-1H-pyrazol-1-yl} propanenitrile;
4-[7-(Quinolin-6-ylmethyl)imidazo{1,2-b][ 1,2, 4]triazin-2-y1]-1 H-pyrazol-1-ylacetonitrile;
2-{4-[7-(Quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-1H-pyrazol-1-yl} acetamide;
Methyl 4-{4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-1H-pyrazol-1

yl}piperidine-1-carboxylate;

2-Fluoro-N-[(185,28)-2-hydroxycyclopentyl}-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-
b][1,2,4]triazin-2-yl|benzamide;

2-Fluoro-N~(2-hydroxyethyl)-4-[ 7-(quinolin-6-ylmethyl}imidazo[1,2-b][1,2,4]triazin-2-
yllbenzamide;

2-Fluoro-N-[1-(methoxymethyhcyclobutyl]-4-[7-(quinolin-6-ylmethyl)imidazo{1,2-
b][1,2,4]triazin-2-ylJbenzamide;

2-Fluoro-N-[4-(methoxymethyl)tetrahydro-2H-pyran-4-y1]-4-[ 7-(quinolin-6-
yimethyl)imidazo[1,2-b][1,2,4]triazin-2-yllbenzamide;

N-(Cyclopropylmethyl)-2-fluoro-4-[7-(quinolin-6-yimethyl)imidazo[1,2-b][1,2,4]triazin-2-

yl]benzamide;
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2-Fluoro-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-N-(tetrahydro-2H-pyran-4-
ylmethyl)benzamide;

N-[2-(Dimethylamino)ethyl}-2-fluoro-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-
yl]benzamide;

2-Fluoro-N-(2-piperidin-1-ylethyl)-4-[ 7-(quinolin-6-ylmethyl)imidazo[ 1,2-b][1,2,4]triazin-2-
yljbenzamide;

2-Fluoro-N-[2-(1-methylpyrrolidin-2-yl)ethyl]-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-
b][1,2,4]triazin-2-ylbenzamide;

2-Fluoro-N-(pyridin-2-ylmethyl)-4-[ 7-(quinolin-6-ylmethyl)imidazo[1,2-b][ 1,2,4]triazin-2-
yl]benzamide;

2-Fluoro-N-(pyridin-3-ylmethyl)-4-[ 7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-
yl]benzamide;

2-Fluoro-N-(pyridin-4-ylmethyl)-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-
yl]benzamide;

2-Fluoro-N-(2-pyridin-2-ylethyl)-4-[ 7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-
yl]benzamide;

2-Fluoro-N-(1-pyridin-3-ylethyl)-4-[ 7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-
yl]benzamide;

2-Fluoro-N-(1-pyridin-4-ylethyl)-4-[ 7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-
yl]benzamide;

2-Fluoro-N-[(18)-1-(hydroxymethyl)-2,2-dimethylpropyl]-4-[ 7-(quinolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-ylJbenzamide;

2-Fluoro-N-[1-(hydroxymethyl)cyclopentyl]-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]benzamide;

2-Fluoro-N-(trans-4-hydroxycyclohexyl)-4-[7-(1-quinolin-6-ylethyl)imidazo[1,2-b][1,2,4]triazin-
2-yl]benzamide;

2-Fluoro-N-methyl-4-[7-(1-quinolin-6-ylethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide;

N-Cyclopropyl-2-fluoro-4-[7-(1-quinolin-6-ylethyl)imidazo[ 1,2-b][ 1,2,4]triazin-2-ylJbenzamide;

2-Fluoro-N-[1-(methoxymethyl)cyclopropyl]-4-[7-(1 -quinolin-6-ylethyl)imidazo[1,2-
bl{1,2,4]triazin-2-yl]benzamide;

2-Fluoro-N-(2-methoxy-1-methylethyl)-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
alpyrimidin-6-ylJbenzamide;

6-{1-[6-(3-Fluoro-4-[(3S)-3-fluoropyrrolidin-1-yljcarbonylphenyl)imidazo[1,2-a]pyrimidin-3-
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yl]eyclopropyl}quinoline;

2-Fluoro-N-(pyridin-2-ylmethy1)-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]benzamide;

2-Fluoro-N-(1-pyridin-2-ylcyclopropyl)-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2-
a]pyrimidin-6-yl]benzamide;

2-Fluoro-N-(1-pyridin-2-ylpyrrolidin-3-yl)-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzamide;

2-Fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-y1]-N-[(3R)-
tetrahydrofuran-3-yljbenzamide;

2-Fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-y1]-N-(tetrahydrofuran-2-
ylmethyl)benzamide;

N-Cyclopropyl-2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1 ,2—a]pyriinidin-6-
yl]benzamide;

2-Fluoro-N-[(18)-1-(methoxymethyl)-2-methylpropyl]-4-[3-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamide; |

2-Fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a}pyrimidin-6-yl]benzamide;

2-Fluoro-N-methyl-N-2-[methyl(pyridin-2-yl)amino]ethyl-4-[3-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamide;

2-Chloro-N-methyl-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamide;

2-Chloro-N-cyclopropyl-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]lpyrimidin-6-
yljbenzamide;

2-Chloro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-y1}-N-(tetrahydrofuran-3-
yl)benzamide;

2-Chloro-N-(1-pyridin-2-ylethyl)-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzamide; ;

6-(1-{6-[4-(Azetidin-1-ylcarbonyl)-3-chlorophenyl]imidazo[1,2-a]pyrimidin-3-
yl}cyclopropyl)quinoline;

2-Chloro-N-(1-pyridin-2-ylpyrrolidin-3-yl)-4-[3-(1-quinolin-6-ylcyclopropylimidazo[ 1,2-
a]pyrimidin-6-yl]benzamide;

2-Chloro-N-[1-methyl-2-(pyridin-2-yloxy)ethyl]-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2~
ajpyrimidin-6-yl]benzamide;

2-Chloro-N-(15)-1-[(dimethylamino)carbonyl]-2-methylpropyl-4-[ 3-(1-quinolin-6-
ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamide;
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2-Cyclopropyl-5-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2-a]pyrimidin-6-ylJisoindolin-1-one;
2-Ethyl-5-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]isoindolin-1-one;
2-(2-Methoxy-1-methylethyl)-5-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]isoindolin-1-one;
2-(Pyridin-2-ylmethyl)-5-[3-(1 -quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]isoindolin-1-one;
2-Methyl-5-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-ylJisoindolin-1-one;
N-Ethyl-1-{4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]phenyl} cyclopropanecarboxamide;
N-(1-Pyridin-2-ylethyl)-1-{4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]phenyl}cyclopropanecarboxamide;
N-[1-Methyl-2-(pyridin-2-yloxy)ethyl]-1-{4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
a]pyrimidin-6-yljphenyl} cyclopropanecarboxamide;
2-{2-Fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-aJpyrimidin-6-yl}jphenyl}-2-hydroxy-
N-methylacetamide;
2-{2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-alpyrimidin-6-ylJphenyl }-2-hydroxy-
N,N-dimethylacetamide;
N-(3-[2-(4-Bromo-3-fluorophenyl)imidazo[1,2-b][1,2,4]triazin-7-ylJmethylphenyl)-N'-ethylurea;
2-(2,3-Dichlorophenyl)-7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-3-amine;
2,3-Difluoro-N-methyl-4-[3~(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzamide;
6-Difluoro-N-methyl-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-ajpyrimidin-6-yl]benzamide;
2-Fluoro-N-methyl-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-
yl]benzenesulfonamide;
N,N-Dimethyl-2-{3-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]-1H-pyrazol-1-
yl}acetamide;
V N-[(18)-1-(Azetidin-1-ylcarbonyl)-2,2-dimethylpropyl]-2-fluoro-4-[3-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamide;
N-[2-(Dimethylamino)-1-methyl-2-oxoethyl}-2-fluoro-4-[3-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-alpyrimidin-6-yl]benzamide;
N-(2-Azetidin-1-yl-1-methyl-2-oxoethyl)-2-fluoro-4-[ 3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl[benzamide;
2-Fluoro-N-2-[(3R)-3-methoxypyrrolidin-1-yl]-1-methyl-2-oxoethyl-4-[ 3-(1 -quinolin-6-
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yleyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamide;

2-F1u0r0—N-[(1 -hydroxycyclopropyl)methyl]-4-[ 7-(quinolin-6-ylmethyl)imidazo[1,2-
b][1,2,4]triazin-2~yl[benzamide;

Methyl 4-(cyanomethyl)-4-{4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-1H-
pyrazol-1-yl}piperidine-1-carboxylate;

Ethyl 4-(cyanomethyl)-4-{4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-1H-
pyrazol-1-yl}piperidine-1-carboxylate;

(1-Acetyl-4-{4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-1H-pyrazol-1-
yl}piperidin-4-yl)acetonitrile,

or pharmaceutically acceptable salt thereof,

54. The compound of claim 1 which is Z;Fluoro-N-methyl—é&-[’/—(quinolin—6—yhnethyl)imidazo[1,2-

b][1,2,4]triazin-2-yl]benzamide, or pharmaceutically acceptable salt thereof.

55. A composition comprising a compound of any one of claims 1 to 54, or pharmaceutically

acceptable salt thereof, and at least one pharmaceutically acceptable carrier.

56. A composition comprising a compound of claim 54, or pharmaceutically acceptable salt thereof,

and at least one pharmaceutically acceptable carrier.
57. A method of inhibiting activity of a receptor or non-receptor tyrosine kinase in vitro comprising
contacting said kinase with a compound of any one of claims 1 to 54, or pharmaceutically acceptable salt

thereof.

58. The method of claim 57 wherein said kinase belongs to the Met, PDGFR, HER , FLK, Src, Abl,

or Jak subfamilies.

59. The method of claim 57 wherein said kinase is c-Met, Ron, PDGFR beta, c-kit, EGFR, HER2,
KDR, flt-3, Src, Abl, Jakl, Jak2, or Jak3 kinase.

60. The method of claim 57 wherein said kinase is c-Met.
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61, A method of inhibiting the HGF/c-Met kinase signaling pathway in a cell in vitro comprising
contacting said cell with a compound of any one of claims 1 to 54, or pharmaceutically acceptable salt

thereof.

62. A method of inhibiting the proliferative activity of a cell in vitro comprising contacting said cell

with a compound of any one of claims 1 to 54, or pharmaceutically acceptable salt thereof.

63. A compound of any one of claims 1 to 54, or pharmaceutically acceptable salt thereof for use in

inhibiting tumor growth in a patient.

64. Use of compound of any one of claims 1 to 54, or pharmaceutically acceptable salt thereof in the

preparation of a medicament for inhibiting tumor growth in a patient.

65. A compound of any one of claims 1 to 54, or pharmaceutically acceptable salt thereof for use in

inhibiting tumor metastasis in a patient.

66. Use of a compound of any one of claims 1 to 54, or pharmaceutically acceptable salt thereof in the

preparation of a medicament for inhibiting tumor metastasis in a patient.

67. A compound of any one of claims 1 to 54, or pharmaceutically acceptable salt thereof for use in
treating a disease in a patient, wherein said disease is associated with dysregulation of the HGF/c-MET

signaling pathway.

68. Use of a compound of any one of claims 1 to 54, or pharmaceutically acceptable salt thereof in the
preparation of a medicament for treating a disease in a patient, wherein said disease is associated with

dysregulation of the HGF/c-MET signaling pathway.

69. The compound of claim 67 or the use of claim 68, wherein said disease is cancer, atherosclerosis, lung
fibrosis, renal fibrosis and regeneration, liver disease, allergic disorder, inflammatory disease,
autoimmune disorder, cerebrovascular disease, cardiovascular disease, or condition associated with organ

transplantation.
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70. A compound of any one of claims 1 to 54, or pharmaceutically acceptable salt thereof for use in

treating a cancer in a patient.

71. Use of a compound of any one of claims 1 to 54, or pharmaceutically acceptable salt thereof for

treating a cancer in a patient.

72. The compound of claim 68 or the use of claim 71, wherein said cancer is a carcinoma,

musculoskeletal sarcoma, soft tissue sarcoma, or hematopoietic malignancy.

73. The compound of claim 68 or the use of claim 71, wherein said cancer is bladder cancer, breast
cancer, cervical cancer, cholangiocarcinoma cancer, colorectal cancer, esophageal cancer, gastric cancer,
head and neck cancer, cancer of the kidney, liver cancer, lung cancer, nasopharygeal cancer, ovarian
cancer, pancreatic cancer, prostate cancer, thyroid cancer, osteosarcoma, synovial sarcoma,
rhabdomyosarcoma, MFH/fibrosarcoma, leiomyosarcoma, Kaposi's sarcoma, multiple myeloma,
lymphoma, adult T cell leukemia, acute myelogenous leukemia, chronic myeloid leukemia, glioblastoma,

astrocytoma, melanoma, mesothelioma, or Wilm's tumor.
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