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WO 2008/ 064157 PCT/ US2007/ 085100 | M DAZOTRI AZI NES AND

| M DAZOPYRI M DI NES AS KINASE | NHI BI TORS 5 FI ELD OF THE
WO DMBMA4IEN The present invention is directed tBCT/US2007/085100

i mdazo[1,2-b][1,2,4]triazines and i m dazo[1, 2-

a] pyri mdi nes, and pharnmaceuti cal conpositions

t hereof, which are inhibitors of kinases such as c- 10

Met and are useful in the treatnment of cancer and

BF e R AR MR 2 VU REN B Rt 1R 0w
(PKs) are a group of enzynes that regul ate diverse,
i nportant biological 15 processes including cel

growm h, survival and differentiation, organ formation
and nor phogenesi s, neovascul arization, tissue repair

.Qn, anong others. Protein kinases exert
FTELﬁRﬂziﬁggﬁ§§$@&§§ical functions through catal yzing the
prrﬁs p;h@d‘eytl aﬁ\Jeﬁ)ﬂibnOfls piieéted I’IS (Iﬁlﬂazﬁ[,lbﬁb I[lal e]SﬂazﬁlBﬁ and imidazo[1,2-

dul at.ing the. ce 0
ooyt e oBRHe S GePBIG D Bl Mt S B pR of il ot as o
Met ahdOaré i@ful ile tremnsntioNcanOE Al othbrSBdsass ol Gains then®B¥gulation of kinase
rotein kinases also play nore specialized roles in a
Ost of 20 human di seases including cancer. A subset
of protein kinases (also referred to as oncogenic
' [ n dysregul ated, can cause tunor
BA(H&%&hg#ﬁbﬂﬁgﬂﬁﬁﬁf%%%ﬁﬂﬁgndyfur?her contribute to tunor
rm'rdﬂetlﬁ A (an@ € QUGS bioéhz@ﬁbymat ﬂegtmse iRt irdportant biological
onco

200 (683 355- eni
pmcesﬁ?olf“é}“ﬁn% F?J{Iag ]11' E)éﬂe d ‘Bﬁge%) atlf”ﬁ rgaé‘r %E%a&war?a fygihogenesis,
neova@lafiagibn,V d@ssgé QdRsr @fld Dégkh&htﬁbnt aigag Sothd@$. PO&MC &inases exert their

ention and dru opnent. 25 Protein kinases
physiq i RS o ng G BnR BT rine X pip T RS i thereby
modulbtyigethe RALEPacrivitiey r0®$hermbstllﬁtel§laseﬁ*io(lREiéﬁ)glchBMﬁteaﬁ In add1t10n to the
f extracel ular/ ortion, a transngﬂb domai n q host of
nc“‘?“ﬁt“? DURR B O%BPSE F’&W ProfEH Kipasesison "l:yeIB‘er Fpetcﬂ?%e i"R&s nahosto
humarkdifass Snoﬂu’d&lgecmh(tdf ed yutisert dfpe@éih kindses (dKrefeB@d &t &doncogenic protein

kinaseg);< %ng(&}s{e% Cchlle g;?ug!% fuing)ﬁ ¥(§an%ﬁ(lnl %g Iﬁgola}%'t i aélg g?rgék ?{)ntribute to tumor
mamtd‘n&ﬁﬁe&ihd(ﬂr(b@@ﬁldl) (Bluynpijeatil P dal,| owed 200y, 41e@8p)0ISS- 365) Thus far,
oncog?lg}(‘r %rgie 3(1%s?f ggngsggfijqng It t @e la%attaplg g}lé)gtiag}l}:aggﬁ grgups 0? protein targets for
cancettifitafvshasphainy datklopmentBi ndi ng SI t es are thereby

ot e s GG S olP e bR nor EoMr e BeSippRrosine
kinase® (BPY thavenanodk tradetigipl [S1HonG a ﬁh@lﬂ&h‘lbfhge aoh&6,Uine an td@tellular portion,

facilitate the appropri at se suc
whie G Tt i GropE <BRFF GRerv gt P THBE A PEVBRY S, ylpeion i
typicalth e bl xttdoelludax tinta@agioh whitar sp‘ﬂcﬁ‘fc(ged’Wth fRmdihind] typically followed
by recgﬁtgrfs gi?ﬁefi]zaglgm,l Sgl\%(gﬁ%lgllé ﬁ?t[ een 151%1? )é)ao(%elgtplggﬁeKﬁI%% activity, and receptor
transpBasplicaythtion, Bl gimtaﬁdih&rblﬁy drifir dsfobifhaadellylar sighal teti@diction molecules
and legﬁt:(fRHgl oglga'ti@'ﬁl Eﬁt%ﬁm]?lg%e? EvigRl)t t%%)%m?r#n czttfl)gg%lh:s&%gl%sgl Iﬁ(?lecules that
facilitdtiBthE@pprofr@teaethlhukipon@ndecbha rcely) tivision, differs@tiaaog nfctabsblig/effects, and
nated.the insulin subfan1|y, i ncl udes

of. Ks,
"ha“g‘t‘sﬁ‘éBﬁzﬁétfaﬁ%ﬁﬁ%%lfr@f@??%% the 1 WD 2008/ 064157
PG&T jptdScd 0af 1 E385dikdeen | () Rlistifictt RTK dubfadiliky/ havt tveen' fAEXEFied. One RTK

subfanség;%%rign%%éd tkller}%glil gu%%an%i? , 1nci 5 es Eé}lglg a[—I]:afggj I—ﬂﬁ{% I;i%—ﬁﬁ& andS bind such
ligands as epithelial growth factor (EGF), TGF-a, amphiregulin, HB-EGF, betacellulin and heregulin.
A second family of RTKSs, designated the insulin subfamily, includes the INS-R, the IGF-1R and the

pathw
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kit and FLK-11. Another subfamly of RTKs, referred to

as the FLK subfam |y, enconpasses the Kinase insert
wDorsiostiRecept or fetal l|iver kinase-1 (KDR/ FLKeQ¥/pS100z085100

fetal liver kinase 4 (FLK-4) and the fins-llke

ne k t ot bfam | i es
RR. T e e S b i G el 1 e e sy GOFIR, o
kit an(él IFGENERI AE%R&R ulafms f *mes Hefidd taagd tHehng\/Eﬁbfﬁhhw aftdmpasses the
. Cc- , 0 an e . or SCU ] On of
Kinasd frafE P gtor Eanhes krasean uO LR gy oS il Iy 8eRlsg ¢ (PLic)
and tha Ems th&SlMElﬁe kin®d0  11t- B 116 8BEx) subfamili36 bf R BKdhaVE Btinigsigrated as the

FGF 15RO BB PP ST P TGMbEId AIHAGHETs SRA e alfpddon ad

Sea). Obr MuemEiled Wscddioh @afplote@Bkinased) 6éaldt BxgimPle; BluBieklens®b) B. et al., Nature.

200, S8 S o 2 sSHB e BRaba0 [as

f mag uﬁﬁurécyptbﬂ Bipe obft Qrodine ageRes isSalsol kemmssed folt THuhl)érouﬁ Qlbfamilies,

mclodf MR B s O oot PR Gt iR e sghided i

multlpll@ HasRSs, that&@& Bel faudBly lhdqaétrtem@iga{esfe ylrhasmiampp abedxBmple, is the

largeshﬁﬂ_ﬂlé(ﬁu(%f & ?%g ﬂﬁlé %9 %gglg)g% tgfzrﬁ 2P50é 8(]%3?8?‘(18 (i{%:&sswn O%nhese kinases,

see Bdlldhl’]llBeBTell&E(&bt)or BF®@indpdeh Riheds. W@ntdzend AN B(3(:308-31.
us dan esan

CélPt quﬁg)lera Yroging hmasg?-r%i)(?ﬁérlﬁc?e%to? éﬁ@%%ﬁcgp%r Iarte %Esomated with
canceﬁge(e_/l\)la(ﬁﬁéﬁdﬁﬁs )Ganésah B CBlrositcUdina@sinBibg@e §i cah&e@therapy. Clin. Biochem.
2004, %?/)rgll)é%g% llng(:‘?al %L(Bg%siggegt tL"la}tgiv%gxp%%gbrY %rxcgr nelggtgon E{G}%}S?e kinases
may alb Hehe pgridRoftRnValue. Bbr R'Eiﬁﬁlehaiéﬁhb&ee)ﬂ theaHEECﬂaIailyEGf WITKR have been

.poor . pr n03|s I.n. br eas l.o ctal d and K . :
sssoctii R BhRREH M e e lsheel. HEadany gk g Bng dnigen SGiipyofe-Ki
tyrosi@Ssio6E di eﬁ;oéﬁhﬁ:(h wite cdce@ssed setvii ihaastroing@Bhl atondad $urhdial In acute

stromal tu In acute nous .| eukem a
myclogiibhy PR ol & CR TG R Efe it DERe g PO = Ao Ul ECyBcression.
whichex pistantofior tuZ{dr whdiefRndss, isrﬂsﬂﬁ:ia&ﬂtwﬂma’ loimgfrBurvival rate in lung cancer.
Tie-1 ? H%le ﬁ%%gsglzﬁ %}gFrse y %?rze a?tes%tzlﬁas 1V Blfgéllgtg‘\?/\%}&w%ﬁé‘\éfﬁ é%l yxpresswn is an
1mp0rﬁﬁtr pledhabesf Wspd’hsﬁtﬂf virwaik my‘elagaﬁmg leukexaia cea . SrB(ﬁﬁﬂs‘HiH kinase is an
indi E eSS| on is. aﬁl ?(gf @ redl ctor of response in
m lcmé’ﬁ JICEPTRENerS Jeiloingcy Y REHC (éaﬁ%e Src tyrosine kinase

i 8-MA, a Ipl"tdd) -omdo@éncOfs Pa@mbpr of) Aakdtigcti subfahlily Sdf &g:%odﬁflerlc receptor

orectal. cance - Vet ot .0- oncag

tyosifi BT el TGt MR CoR et T Rie: Sl 1) BEY. Mol. Cel Biol
2003, p@cepisons; Ahisteysensi. Geetkal.n@ses: vl 2005) 226( 10d6Mathe ol high affinity
G M ek syl s (T o€ e syl Sl pincing o
HGF tG&FMStI‘ indietd activ@dh ,of 2R5¢ckptoil vid GhtopAd3phodylhtionht@hting in an increase of
receptor. c[ﬁp %/ ﬁ@gjll%lagggg%or & Minig-gé %r%tr\])\fel(éeﬁ]ye %E:‘.et%gld 11(1 ggr)arlety of organs, but
their eBpragdionds ﬁ(frmaﬁﬁorﬁﬁe(ttol‘@bd cdlndfigetelad bidsiatsemhy @] drig& respectively.

hasph | ati n re
The EFR nelbd Pt Shy bR Hei b PRSI 1B oy Reuspgind human
maligrafclesHubh 8y @nidr dede)beaXWElES(ﬁﬁﬂhelhtEﬂ @ hviatehset, yI @fet olr, gansr Lett. 2005,

sy o0 S uEERE AT L T GEpg e 0 1P

r ejreaddi osklety are eIdflﬁrehmedO@t G@inaf mamtnalmsd@élopth an(lQibnormalities

revoriE g HET o COMRP ALY B bR B el T G R Bporosion

and ef{iGhlial-atcemnslgmal dasitioatdetrbts duﬁ@’]mgﬁn he@hogeﬁﬁﬁaﬁhrlstensen J.G. et al,,

225 1-26: 0 Tre
cancef 8820 By g2065 dp g g BN, b Bt pigeting and
for normal mamal i an devel opnent, and abnormalities
35 reported in both HG-- d c-Met-null mce are
consistent with proximty of enbryonic expression and
epi thelial -nmesenchymal transition defects during organ
nmor phogene3| s (Christensen, J. G et aI Cancer Lett

NN N N7 oA oA ~ S\ S~ " .. T L
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2 WO 2008/ 064157 PCT/ US2007/ 085100 subsequent
bi ol ogi cal effects of HGF/ c-Met pathway have been
WG bdi64167 be i nportant for epithelial - mesenchpeEIS2007/085100
interaction and regul ation of cell mgration,
subseqélﬁla Z‘%@%‘& ngectsr?g ?—lgj',fl(/) tglt%a:ﬂgxpag \ge l?eélré\élro\é&%{tf) 8?] important for epithelial-

mesent i@e irtddrieios iaod edgultibib el IShigtieibn rigwsioe,. @ll p"r(ﬂffahtwn and survival,
TR AR ET N T
tubulaﬁeéllsv alah® forinftich) Juinendaelopihtrit SThuespatific I@blg;ladmences of c-Met pathway
ont ext - dependent sre ted c-Met pat hway pl ays
wiva s g S S SO FHES CHICREMPE: (i n | ne case. of
g@?ﬁ%gulate(ﬁl Vet @thvely Playk Oh@stantrand sedtinfed camRAtive iin the case of genetic
alteratglng rolR%llnr{al %te‘[‘&)e/t[[]naa%}e gfao?ig malr%frngﬁcselaggen%grleés%()fggugli%elgzg e];[ al., Nat.

Rev. NBEICCAL Bioh, 2003, 4€12):a15-925NBbccadzay C. angett. O0Gancer 2006, 6(8):637-645;

Christ gk 15 F ks CafC%[;eﬂ o 3081, WW@@Q?@%{&%@?@&S“ in

signifitant péHisis@i idobtd@man pocérs,ans alefoftﬁﬁ)ﬁstsocﬁuﬂd’ﬂaﬂﬂq&bf}ﬁfn&;al @rmes such
are oft.en . assocjated wth. Roor clinical tcoms

ch .
as MOLE agefisve diTas firare diradssieh t&f“&é&?&‘“ﬁ%@? TET; Ra?}%rsumval‘
FurtheAgadiattasits h@ﬂide&lﬁ%ﬂf@@l@’d—l\pﬁtptcﬁeﬁﬁs &bl imoird/ Beksistandeud tch@figtherapy and

rdonfigioy P aleti O BaomRERGT RS S5 B SR a0 actvared
in cana@diatitdN thr@gh ho)en@b riﬁl[t:limins i gerfvhhe expr@ssiciomd gendnplification.

t or n.als activ i n cancer ients
Atthofef e A ERSR et e P ¥ Blsator bR feub il hayave been
report(ﬁhld pgme; ﬂ]ﬂ'ﬁ)écie}ﬁtbﬁ@hlaﬁ;ﬁ be h&tividet! o dglbtige namadtiphd, fgbizatirengement,
are t. common. genet c al terations
as wel R ap G e R Fofestis P fen r e S 2ol RebEitht “oan
alTsovirwuacincarainedhibly c-0ek 8timphtedtifidlunic At @rtsnot G@NEl to: carcinomas
eaJ rangenent., s . well as abnormal . rec
(e, BB BTG Calbet BBt R e DRl RSt ostrc, head and neck
kldney;rﬁltvhaﬂlinglmasoﬂﬂa@gmr bvatisn, pamees Sprbsnatwhhﬁbld@; -iMkulbskeletal sarcomas
npl i cated i ncl uag but are,not |im . car ci nonas
(8, (@GR  apovig), é%{g‘fma’cé]?a\l?fl?:‘@fosarﬁ% ’ansg? JEUS paygmas  (e.g.
MFH/ﬁkirbm&ﬁiaalemn@rsmnhﬁg,eﬁhp051gﬁ§1td0m@) hbeadp@nit meighkancie?C.g., multiple

ki dne liver n opharygeal ,, ovari ancy eas, .
mclofp o s, 7 R PR R UR Pho PR, R SRR myci
leukentis); @06 arteaaemlassy NOY. aliodaoansastrodyaintoNpelaane m)sothelioma and

. .Soft tissue sarc MEH f i br
wiler} Bl S R RSB R g el b RRE ST T 126,

I’Tﬂ“hdi: gdi’t?ﬁ(thalei‘ﬂlel(aen@.tcd dkt pawery cmytﬁblﬂﬂé&p tlhrycﬁfﬁhllﬁ(miﬁSn and progression

adul t eu acut enous uke
ond ittty ooiuben RELR R iR RS SR BPASARY gty nomerus
prechrgctail abcﬂlasammﬁeierast dftcal:)Nmms/ Mrmelcarlcﬁmi 2()0&31(012)9[15 Om® Christensen,

J.G. efa gl Cag(ier X%tltrgo&:éég{is wor\ééb% e{ %2 5(rir)ds i% SMﬁ@ﬂéS&’ 11(6):284-

292). lmtekmplet, biatlied dhowacthhivhd pdres idbn Qﬁhj‘wval)exlﬁr@ﬂsiohlobu-me&nﬁactwated
t f t d d b
c-mer i fl PR OB PdRRETSh Rl har Gef Bt 48, BaSfed in ramor

formatianr bk imegstasicl mﬁ imeide. bMoﬂ:u imeFontistly, m@ﬁ’lcmﬂl ﬂﬂll—tuﬁblu dsoeﬁtlmes tumor

regresé% :?ng m%ll th%afg aﬁ'ré‘gta ies éﬁﬁltetelé ﬁ%né%stra'%)d I&V 0t ang I1n VlehtE 'élgents that
specificaltyt 1mp210 ﬁlﬁi/or%%(( HﬁFl&]Q[Gt; signatinD Th&Se a@ntsahclude'ﬁm&-mﬁﬁ: and anti-c-Met

antibogzlfb%J C}-Il(gﬁ %Swéﬁeagtagélé St é()Sy:‘r %?&ﬁé%%%tars IF 3 et %eﬁ)gge antagonists, dominant
negan@a/en\&xmtmransm Mt petitit aﬁmdnsaamgmmt:kedudee af®tiboaynat, i add Selective
small @8 e?u(iﬂ: rﬁ{lgg klg%go égth%t(é ?s?e%fse:r)lr eta S aﬁ%etrl rstlﬁ(}gﬁS g??(% 1-26).
metastasis in mce. Mre i nportantly, si gni fi cant
anti-tunor (sonetinmes tuno regression) and
anti-metastasis activities have been denonstrated in

vitro and in vivo with agents that specifically
| npal r and/ or bI ock HGF/ C- l\/bt SI gnal i ng. Those agents

I .
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35 anti bodi es, HG- pepti de antagoni sts, decoy c- Met
receptor, c-Met peptide antagoni sts, dom nant

Woewane#s7 c- Met nutati ons, c-Met specific antiBEnES2007/085100
ol i gonucl eoti des and ribozynes and sel ective snal

|l ecul e ¢ Ki.n nhi bi t sen, et .
o athef (i Bl e b sphcmbig b G SBad g picated
in athBGEEAdrlﬁ&Qﬂlﬂng%dsﬁK) renhh fidslk tah® megtaﬁbrith)ﬁ Bedr afidehssd) edlergil disorders,

can abnor mal al i is a
inflamn el 0L 4o PR o st s+ Eng 1arsS; SdPygpgar discases
condltfombagssamemdh bege figdsplhhtation (May Elr etchlseaﬁﬁsclerablb 00}, d64(1):79-87;

cresafty Potb e bt TR Sa8bl B A OHEELS, A SlchE Gusroeniral

Mex. ZOA0GK 4)D4852 S SoEklatacRl. avial Cwof. @ane Tha P ant)a9d-20%; Mdeishita, R. ct

al,, E@;p%r:ﬁ.az(#o:z; éﬁ%)@% g?f Suit 0% Sq%g)g%ﬁ }%@B%})ng%rt?nz 20502 11(1):23-30;

Matsufhdo8 K. 20415-Kida:?; InSeq0r, s59Fd) Q0ES2038, Balk&letzalD.E. dRay,. Int. Rev. Cytol.

1999, QR OBN T ivnrde S Corsbds o 8108 abe o BRI TR Koo

A.E. cRal. @Irthnﬁi RheuEndogs; 39(0): 15360275 #AEBIRT 3. 2841, CldcLResY2005, 96(8)823-

Curr hr ol . . 2002, 11(1):23-30;
530: ERItS S, C Taprine IR GRER 765 2001
SMeﬁ))lte Zﬁl‘ZBanﬁﬁ?rB/‘,caLB&Né(Nleﬁ that Bcfe-Met pagilway flayk.in ReVabove described
9, 186: 225-250; azaw T. et al.
R S e R T {6t O om e Sragdrits i ppy curmently
availate Hor etatiag thesé\rhhii’lﬁrl dissrdRRetian asélcﬁﬂﬁ: wdb (28)crhBI6HGFR Mt signaling.
Theretgbeuglﬁfetlss %Cle%rtungalet me(Hall Heed-clt? g?]vg P Lay %9@%%3858 581%13;&‘[0%3 (g)f c-Met and
other Kiitds6) DBOeddtpdinds Reapbiitors had iphipontatial aathedd prydddddeesn help meet
thi tEat the c-Met pathway plays in the above descri bed
S 0% Uman di seases including cancer, there are no c- Met
inhibitors or antagonists that are currently

e

Thes @fet&hﬁnvdnha’( ﬁohﬂesaznﬁelr @Ad, cbkﬁpf&ﬁldmﬁia&ahhlhﬁ&doﬂlmases, including
op, .new cor nds of c- t and
reep GHEHY RS At ShoMsa et B T L

phar maceuti cal net hods prOV|ded het-ei 1help meet this
need. SUMVARY OF HE hNVENT ON 20/ The present
i nvention provideg, IF@ npounds that are
i nhi bitors of klnases cl udi|ng RPpt or tyrosine
ki nases such as those ZEE;; ubfan1|y, havi ng
Formul a |: -yl OoyR%L2 rARl Ne2 \N\N' 1  or
pharnaceutlcally acceptabl ejsalts thereof or prodrugs
t hereof, wherein constituent nenbers are 25 defined
or phanmpcgpticallyTneccprplde edlts theroadrar ipoerirgasrthdveaf, whasein gemstituent members are
defincG RGRQSI tions conprising a conpound of Formula I, or
pharmaceutical ly acceptable salt thereof, and at | east
ofbe phgniaretion Betherpreyddes p@ramﬂsréloewwnp@ﬁmg Themppupd efnfformula I, or

pharmb&ﬁﬁ‘(ﬂh Q&eét&lﬂé {b@crthe%o@\ﬁh&i %ed@‘?&l{é %ﬁaﬁm%euhmgl Qéctebtglge carrier.

activity or a recept or or non- recep or terSI ne
kiThagescaoipantien fgthe pravadet magjodsd inbiltntrgeaciyityrpf 4 receptor or non-
recept&qwagﬂé’]ﬂné%g cgﬂngﬁoﬁtactfﬁé 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 [, or pharmaceutically

acceptable salt thereof.



10

15

20

25

30

30 pharmaceutically acceptable salt thereof. The
present invention further provides nethods of

WO pioBlo6415hg t he HGF/ c- Met ki nase signaling pardmEg2001085100
a cell conprising contacting the cell with a conpound

L BT M G HE DR SET 1y eI GaBTOB s sty ofa cl

comprﬂﬁ@&@iitﬁctin@ wertil eith b dshiend priavingde s, orphdimasutfally acceptable salt
tnhl biting the proliferative activity of a cell
onprising contacting the cell with a conpound of

Fa hé’fpﬂeﬁmi 1nvdhflotpﬂ1ﬂhmﬁzhﬂeh malhbys (ﬁ‘@tﬂﬂﬁtﬁl@h[uﬁmﬁg’ib\tfth in a patient

t her The esent vent her oV,
comprl AT HEPE N BOTP G ST o radp o meund of Formul
I, or pdiffeiitidallgaceptabi sitelicrsdg t o t he pat ient a
t her apeut. cal.l fectl a a co
ARRERS g Bl Rt rREPT e PR R in o paren
comprishigraé@inistetng tpthe paiht d thatgitbii@lly Etigctiesm@noofiadempound of Formula
nor netastasis in a patient

L Orpfg%lg}%f%}qté‘ta ba"ﬁﬁﬁﬁ‘qﬁ? %aitgl%f“iﬁ’g to the patient a

t me¢ ppeut incaliby fuethdreedvidee mamodnit tedting acldeRe unadpaﬁént wherein said
. Formula 1, qr pharnaceuti I cept abl e sa
diseasg Rargited v Hr R PEEERTS 1O By Bh SEERbARIRP oismmsisine
adminRtihpdshofatitit@alicrapgutitalty SeBse dnfouft fatbpiund whigsraila 1, or
ssaci ated with dysregul ation of t he

phamf“—%ﬁ%&“%ﬁcsfgé? 3?’1%@@6 e"gat hway, conprising adm nistering

t @hé b&s@ﬁﬁt}veili:tg)rnaﬁﬁtlihe rpagades intbﬂlol;i?/rgiterﬁmg g:'lm?reﬁm)m ptmeﬁf C(ﬁnprlslng
acminG GRS i Bhechsietirbeppelilly PRI FORY o oretpbgy PUpgmia 1. or
pharma@ttialg a@tptil ealtitigeotancer in a patient _comlalr ising 15

oA PeeryEmaideh Erbt ouR e oumt e SRR LEF bmedp theapy.

p Ta¢ pracatiink@aibh Jurhegeptidd lheospbindtohBsanfa I fihee i &8 @reparation of
4 nvertt ion further provides a conpound of Formula | for

a MedigERh Ortuftelp%{f‘pyThe present invention further provides
a conpound of Forrmula |I for use in the preparation of

' r use in therapy. 20 DETAI LED
DETA%E%E%@%E%&%"’&@ present invention provides, inter
atrhapremmpmmﬁdspmhaés aree alid) hbtbbdtﬂdSthﬂfarekth]ﬂlBﬁ@Sofklnases including
rece rt i ne nases. suc S those of
receptprtgropfs PsgT it %}ﬁ%ﬁgé PRSPl R R S B 515 A
Rl R2 \N\N 25 or pharmaceuti cakty' accept abl e
salts thereof or (przod{ygs t/bereof wherein: Ais N or

A Ix

or pharmaceutically acceptable salts thereof or prodrugs thereof, wherein:

Ais N or CR?;

Cy' is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, each optionally substituted by 1, 2, 3,
4, 0or5-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’ )p—(cycloalkylene)—(CR4R5 )a» (CR'R? )p—(arylene)—(CR“R5 )a» (CR'R? )p-
(heterocycloalkylene)-(CR*R’ )a» (CR'R? )p—(heteroarylene)—(CR“R5 )as (CR'R? )pO(CR“R5 )as
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W

Cy' is aryl, heteroaryl, cycloal kyl, or

het erocycl oal kyl , each optionally substituted by 1, 2,
W@200846418T 5 -W X-Y-Z; 30 Cy2 is aryl, heteroargl/Ps2007/085100

cycl oal kyl, or heterocycl oal kyl, each optionally

e SER A Rhclonfy oy ehealie Dl Timmigfi ok,
(CR“REW@SQ@“R?L Wlehlé))pec@NR&I:R;R%&M)WR%CR“RS)%
(R RO R B AL B R s ) SRk B g,
(CR“R5>pS(?)zga@&f>%4 gﬁ@@ﬁbuﬁg@ﬁg@%%ﬁﬁn@?&éﬁay&(ﬂéw,
heteroéyggﬁ%geggzagw&ra@ﬁﬁ%qa (’)étiotlég fk%%&(%&( ](,C:%‘r(ﬁg)sal?stituents
indepe&lgﬁi‘ﬂlﬁ@mﬁa(f@ﬂ\ﬁﬁ( 1@2?4 R5) ﬁliwl( Q%‘hlﬁjrjl?ﬁl\%(agﬁﬂm&éhaloakyh
e T3 TS L N o BT
NR°R{ SRARG) I SNR)Q BRGK BRARST (D) ORN &T(eNR®) SRS, NM(@N}{WR@&E(N»,
roreG¥ieS O liEbR S Ea TP E" S0 %, NESIBERE Ml aens

icga'gFﬁell’ig?lt(bl?ﬁsgﬁl(@fbt(fgyfﬁﬁél)fﬁ?ﬁl&g)g (ﬁﬂwg-(@ﬂ_ﬂﬁe)ﬂbkﬁﬁ)w (CR'RY).-
(heteriggriGURY R RGN D Rrosei PR T Ry OR8N,
(CRRO(SALRARD), (Oﬁilﬁ)sém)@ét@), NREW)SC(Nﬁmiécm,@@E@é)sgﬁ%%cww)t,
R R N el TR PR LR MR E T Y o Nk,
(CR7RéS@®PERb)N_F§h§$g®5)2 §§7Fém0ﬁcm)1%g§egw;s(d;m?(eméw R8)r,
(CR7R()gégg(;@{()aiéﬁ/d%a%))&%@& )(, d%lﬁrﬁg) sgi_d cycloalkylene, arylene,
heteroéﬁ&iakk&léﬁ?{ ot h%rkzyjllenle'é eﬁtﬁ_ﬂ?la&);l;titﬁted WiglRl , I%{,Sor; substi‘;lents t
indepe%‘ gg%l%g%d%&ty%? ?’f’;e}f(t, %&g%{g§l£6éﬁ%&7%)aﬁ(’yngl, &6%51\)105§ L’
halosdf@F&;Rg%MZQINE&(“‘CR???)(Osz(,W?ﬁ)@CC@(@!@R*Z ;RBD(O)R“,
ool EARIEAUTIR AT
W 1t Lo i e e i
S«Dﬂ§h$%§§%8§ iﬁmgggﬁgg%ﬁ§ﬁene, aryl ene, ,

hefeﬁpmyGVbafkyFeﬁe, or heteroarylene is optionally

" Rabgbitert L ot B Fon BT Cral R G gy PR SR
C(O)RE2C@®)sRKEHYI0)0B2, 6CE)RYYE(O)MR T, NRFRGINRFIC(O)R®, NR°C(O)NRR?,
IR gl M0y b S AL

NRé il\sl@(, @)cmbﬂilmu:aeyl,g(e@)dﬂmb@eyl,maew@%ag:b_6 alkyl, F?M alkerg;_, Cas
ki REPEL, O W0l G SO o B ke PR SE B Beoi
OC(OINFL:@RB&NI)?%N}R?@(@RS(I\@CENRNR%P,;NR':?C((D)DFP’I, SI0)R®, S(O)NRRP,
SO} NP R STRYR . et A S St ongh perronr,
or c1_6sn§2(1 is oﬁl\ldg)aﬁésubﬁ(éﬁ):t:ﬁgl?ﬂ}é, g(?tgﬁmeggacgpaam@@el@)tmmcyi
halo, @C 6&%8?2 %&Eﬁjﬂ(@{%ﬁ%& oaﬁ% g 1@ ﬁg?,%&\g >, N3, OR™, SR*,
C(O)RS( OJ@NRER) C(CR@Ri“sOH(O)@%Ddem)kwdiR“aNR_FlR“, NIE“C(O)R“,
R R R e
P(O)RSRA, P(G{@) RER", S(@RNRS RONRCRO) SRAR"OSROPRB;R ™", GXuf SYOMRERR"';

g?%@?@ggg?%z(}rﬁﬁﬂkedl\l tl?)%eq{lg)tcl)\l Bo%lr:\;lg’grol}ll%% 0(1'))1*11(1?51\):A . S(ORB,
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S(O 2RB, NRcS(O) 2RB, and S(O 2NRcRD;, wherein said

cycl oal kyl, aryl, heterocycl oal kyl, heteroaryl, 30 or
W@2008/0641Ky| is optionally substituted with 1, PCT/082087/085100

substituents independently sel ected fron1cy5 hal o,

G _6 alkyl, C2.6 al kenyl, _C2.6 alkynyl

hal oal kyl , halosulfanyl N3, ORal SRm
C(O Rol, CKC»NReleI O Rbl, OC(O NRelR'
NRelRdi NRelC( O Rbl NRe C»N elR NRe|C(C»CRa1

C(=NRg) NRe' Rdl NRC C( =NRg) P(R)2, P(ORel)2,
P(ORe' Rfl, P(O CReI ORf | S( ORbl  S( O) NRelRdl S(O) 2Rbl
I ;
Whereiaﬂ:‘?gl%%(l ﬁég@ : rél:({llﬁuesgé %&yﬁg]rfﬁg egalglg tBB?IB%S?sﬁlU tedl'xglth/g or3-W’-
X-Y'2008/ 064157 PCT/ US2007/ 085100 B H wher ei n rlng B |s
a hyi 0
. l}}bbﬁﬁﬁﬁ o %he\;ﬁ%ﬁ%&%c@&‘fr‘é&% hifto @(H ”%,6 3% '& Bkén D@1 Miynyl,

stitut
Cis allre. dlkukeplyidenndakyk dbtewewtbatiyb qulballﬁélcmﬁ h@alkyi;lcl‘ﬁ and NO;

al ﬁﬂ‘l and 't(%et‘ﬂ!ammthT Egﬁmﬁto Q\Lh@fl%{é ‘are agfﬁ ﬁflefl@orﬁll ak304yt (fr 7-

oxyal anoa het er ocy Jc cIoaIk
memb@ed @ch@&ahcprklyllerocmallghdng;mh og‘qiomzkly mb@tltﬂgd bx)bélt ey substltuents

1ndepe‘ﬁh&1lﬂytsé]§:teg MIJ @H"’@ glk)trl 2y6 f?{ 3@}6@1 16 fa él:%E%(/)i(yalkyl,

- nmembér &d terocyc
cyanmrlksﬁghetee@aﬂoaibﬂ,u wplalkyl, %Mkhgkoalkm e, @911\@2, , or 3

Sﬁb%ﬁi eF&ﬁéglQﬂgﬁﬁngq?tg%gﬁglected from hal o, OH

al kynyl , Cl1.6 al koxy,
aRk m%lakwmdepeWleekW fromaT, dinlocyd] @alalelgvl Cs¢ alkenyl, Cy.¢ alkynyl,
BYG! HevlSen© aIkyI CN, and NO2; 10 R6 is H,
Croa &8’ “fé%% ygg aI]!aﬁ\Lenyl or C2 6 alkynyl; R7 and R8
apeRl armd@p qudfémwwh thef atmetd whichthay ardratadied G a1 465, 6, or 7-

membﬁlJ #é{)l'c oa%l-(gir h@ée&g%éa’lk angG §¥ gll}h%u@sméte@h)kp)ﬁyor Qubﬁltuent

t oget her’ W t'h
indepe@dently mltcatﬁdvﬁ’nntlhﬂlq, (\Y:3Y Cas elkzdt Caahetlylf @zrmikanﬂ% 1%, alkgxy, 616

haloal¥1. . BRRer ed cycl oal kyl or heterocycl oal kyl ring,
aoaﬁ§ i 6‘t?@ﬁally substituted by 1, 2, or 3 substituent

187wﬁﬂébaﬂ&@n€hym@eﬂe@ﬂé@akW®ﬁ1han OH, G _6 alkyl,
CRY @Valahﬂf Wl are %egenﬂ!ﬂhw%gent 9 m@ep@ﬁc{éw ell(egieel-@ré2 m C;¢ alkylene, C,

‘oal’ k s H Cl_
alkenyggdnk.efiyd a)lllkxjyyle@Q 8. al N%WO ﬂpQNCONﬂqd SW SQ;ESONR and NR'CONR/,

Whereinr%g(,qp(ﬁ'?l% s a&yﬁges %‘ég alB{nP(/ieeﬂg gg(ﬁgz 6%%41%6&%%( gﬁfoﬁglrg sﬁgs[fﬁ]tuted by 1,2

ene,

or 3 sEhstiRifs HGGDGHQS@@y s@m%fro@chalos@¢ alNRhs laimlkbdRms ‘alkoxy, Cis
haloal@a%ﬁ@'@ Qlﬁﬁgmfﬁg Jnﬁ%z gcalalﬁyl%iﬁxj ene, C2.6 al kenyl ene,

'ene i s optionally substituted by 1, 2
oK, X suldsX T tatjielnﬂ@eli@?d@p@lﬁ@lérﬂfIH}deB@ﬂ@ft’éb’e‘ﬁleﬁﬂb fromal o alkylene, Ca

alkenygms% ahé)%rhylelglaagleﬁé Cgal)hlyyjline q_el'ter&]ylgle LMeroc(}é'legkylene wherein

1am no, and

cach ¢qwaasmyem Cixalkaslonafi s Xy miese; depso poenlibigna ety iens, and
hetero@;rcldawl%{?@ ﬁddapﬁtnlla‘)ﬂyssﬁlh ﬁ%dor%/f [, S@osﬁtlugﬁ@ ﬁﬂ%en%ﬂ? selected from

| ene ene, cyclo ene,

halo, ﬁEt @p@a@ﬂl Enealkeln@. hét @ﬂ@éy@ls@&okyﬂﬂéﬁecl GMH@P‘EI L IpBalkoxy, Css
alkoxﬁ%!?y Pcl&hﬁyl qgete@oc@l:l@dkﬁn?(O)gﬁj %(@ N‘I@Rylaﬁl% Cczalﬁylammo dand Cos

kynyl ene,” aryl ene, cycloal kyl ene, héteroarylene, an
dlalky}@éli‘réﬂrocycloalkylene is optionally substituted by 1, 2

Ok, - ,S;HQSSI’ + tafé%ﬂ&e%eﬁd%gt%p%glﬁrgr lllydeﬁ&ldgﬁlty%gle&&p fbm C1 alkylene, Cy¢
alkenylene, C, alkynylene, O, S, NR", CO, COO, CONR", SO, SO,, SONR", and NR"CONR/,
wherein each of the C, s alkylene, C, ¢ alkenylene, and C, ¢ alkynylene is optionally substituted by 1, 2
or 3 substituents independently selected from halo, C; alkyl, C,¢ haloalkyl, OH, C;, alkoxy, C;s

haloalkoxy, amino, C;.¢ alkylamino, and C,_¢ dialkylamino;
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hal o, CN, NO2, OH, Cl1 _6 alkyl, Cl1_6 haloal kyl, C2_8

al koxyal kyl, Cl1.6 al koxy, Cl.6 hal oal koxy, C2_8
wa@besnyabkoxy, cycl oal kyl, heterocycl oal kyl, OQ/TR007/085100

C(ONRhNR , amno, C1 6 al kylam no, and C2_8

e N R SR T
Cis haﬁ%ﬂl@l, hmbMWI,m,,N@Nﬁ (makgﬁyj (E(IGBRM,OS(O&IRWRFL, C(G@)R@M(O)sz’

R o

NRZCaHKBANYR ER1E, H(R™)p P ORMR H(@)Igﬁﬁé P(O)U)Rézd)RﬁyS(D,)R‘ﬁ S(OWNIB’R®,

S(O)Jgjly,&@% iS(@)IE S%QF g]gf’k%ﬁ}d clo&ﬁ(yg %%?I‘%%l’f% arqgér%?elé(%ycloca]]kﬁ, wherein

said Challlga|k 9xlyenyh m2 pakyn§l aigl, a&digdll@ﬂnhﬁ‘@roaﬁfﬂ] dndﬁetﬁocycloalkyl are

di al kyl : 8 07/
ovtionh Ml 108 23 4D, SRR obapiiehed b PR Ty G, o
alkenyGiC,6 al&&rleCl s GoBka) HaylFanyIC2ZNOEN@), Ry YR, SB* G(O‘DRFZQGJ(R)NR R,

o PR BRI ey KBS S RS wimigon
C(= Nmmmd@}m?( gmﬁﬂzﬁgmﬁmom?%(zeog%?oﬁogé Sgoz)sz,
S(O)Ng% 5 ﬁ%(zﬂ%gggd% %Mg ¥ S(O NRc2Rdz 5 ’

S@v@):rzﬁbﬁro ad!]IReﬁtS(V@))QM togﬁ(h@)vﬁlﬂlﬂhaﬂdﬁs toavi¢h they are attached,

optlong%f %oal eda/f E %n%rrn cyg}o%@%vpn%to% %issgcg%l—cé@ h%%!)érgm?e’rrgciygloalkyl

ring, cehadpaiadally kybstieice bpary by 3 anditatsandpyekabl skl)é&te(ﬁfr@n halo, C,_¢ alkyl,

C.o Rk et P § Sl Bl By N of i ok BFON we,

c(o® k@nyd))Rbt@(ﬁomRewym @, SRAat@akyRe c{mNa@?aF%nm?CQO)OR

oy N Ay W R QUG L QN2 o

S(O)ZN\]R&I?Q(a@I NIRCI28Re2, mm&@a@)lmaamcmam@g NRg) NRo2Rd2,

RA T RANRERY 2 OB B2 EETRR2) G RO ToRE e o,

optlonNROBS{l ORRERDE20 aRslbSE)y2 NREZIREZ or whise®4-20 nambacy Reeatycloalkyl
ch t

o -.Y- th tht t t h
ring, i opinafly sCRFenRRA 1 b b DOt e e el b, C. aliy,
Co¢ alkgngl, 02l dignyt, ICRghabralia, fhuis@dfady] AN, MEGEHOREASR™, C(O)R™, C(O)NRR®,

codf GRGHE O lln N R SR ERR R LTk #hofyctoR

C(=NIFRNRY, 3R"01\|1183C§'=NBF)N|R??R‘B@(OGR%| ket 3Rdtzé@21§1;awmg%2§;3
u a , ) ,

S(O)ZI\@L N ’F‘ié{%“’ﬁ@?%) %%?rﬂ% 92k ) NRc3Rd3 NRC3Rds
NR@3C@OﬁRbGySNRClﬁﬁp@)dﬁmmemﬂﬁﬁ@(}@c&Raﬁkyl heteroaryl, and

heteroé%o&a’\@%g Rﬁ]ﬂ@%%f%?%%ﬁ 3% > %}wenﬂs &r%% (2)615%1@% ?gected

from Hawt € dkyl, GRdikbst, ﬂzgelkgzﬂyd),aﬂl]g hilpalyh gkl fawoCEAN@S 83 OR™, SR¥,

con gzt b AT 8 ke

NR“ Qi@ NRSREY N@V‘ﬂ(@)ﬁm&y IC(NRFNRTR G NRIS&ENAHRARETHIBI pAP(OR™),,

oy R F ORISR S LaRINR RaosRn Ry Suntcant by

hat* &, H,d,_, 6lkal &y alken@2CH, aditykiginysicloalkRl, Betabdgy oylkyl, 31, 6r heteroaryl

oA oL o O DR el o B

optionANRcsaex D)t RbeitNRQ 3@ 3ubiRezRd $n 3 E I DRad], from OH, CN, amino, halo,
g) NRe3Rd3 NRo3C(=NRg) NRe3Rd3 S(O) Rb3, S( O) NRe3Rd3

a“dclg%ES)‘/ . NR c3 S(O) 2R b3 25 S(O NRo3Rd3 aryl, c
cR8a H, Chehlkyloaz Jallaeng, Gﬁtaﬂ«fyﬁgl lcalkyl, h@ffaqyc@kkyl ambl ofdykeroaryl

Wherelﬁl g{llglr & é?l%?lng c ngke}{ylsoerl Cez 9n31f1 rc%?oﬁﬁ%' Heter cyclgﬁkylf aryl, or heteroaryl

8
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het er ocycl oal kyl , each optionally substituted by 1, 2,

3, 4, or 5 substituents independently selected from
Wh2008/064T57 6 al kyl, C2.6 al kenyl, C2.6 al kynyl , PCI/U82007/085100

hal oal kyl , hal osul fanyl, CN, NO2, N3, ORa4 SRa4

o e o B P A b RN A AL i, i

and CCaiMRY) NRc4Rd4 NRo4C( =NRg) NRc4Rd4 P(R4) 2, P(OR4) 2,

PO RediRf 4. P( O 40RF 4,. .S 4, 'S NRc4Rd4 .
R LA LA AN v
said C%I é{(lyyﬂ,, ngzll-kényla,:(ok €51y=ilkyn|§£2 is%pﬁl;]ﬂatyﬁ ydlbstitﬁiis;éd I\V\?tmﬁllkzl,!or 3 sub.st(ijtuents
. o , r . r e (0] | erelrn salil
indepeteni S ROl oot oo Tar a1 “ovel onl kol

het RY aryRc] togekHey tvith e W at@n td;@]ﬁiel:J oay ?rl: aftz®hedofpink ®makl, ¢- or 7-

or SUpStI tuen

membGF BtoratyoEPISH) e eenaf ol B b S S B ER oy
substitREhtd iBddgendeithydseilisy FromCH, AN lalo@toy halo, @24 €, _alldsynyl |
AL T L g R Ko .

alkeny&ﬂedﬁ_y ?I}{Zr:yl,(hyﬂ,g dyallo:klyﬂrl,o he}&é%ai;???}%do@abkyﬁb ar?ﬁlyjél, ha®droarylalkyl,

7 P S
eyetoalSHaiyh e bercrtnd Br R R RU R 410D 14 01 e dB P grelienyl, Coe
alkynyélrh@bﬂpﬁﬁldﬂﬁyl:\l)l Mt@@rﬁ%ﬁe&fﬂocfyfil@ﬂkﬁ}ir;alﬁlk%l, mﬁrMylalhﬁlé@%cloamyﬁlkyl, or

a : Rc an are jndepen . selecte rom
heterogfk)ﬁlkg?éby} 1’s owna lyaquk%wi:c{ W E%zor?]sgl)%wi}{s ’1nc\txﬁeé1|deg1tlﬁ selected from
OH, szrﬂinﬁ;]hflfb, al.MHyé,_C?Z?mca@L &tedhylfalkﬂ[ arﬁZl_l_éhﬂd)dglgofty;l , is .

opt 1L eNakd YisSu Jtu el u I f.uent s

b eRaelt T el S bErepieally BseRaEmfi o thhaf b Mg Cro
alkeny(];fb_-z_é ﬁl&%ﬂlgw atyl,@cl@;ﬂkﬁfﬂ(kte?ﬁrﬁlﬂ@&trdb@ﬁloallk)tljhrj'élhlElelfrﬁmjrlh]le,

are che orma. 4-, 5-, 6- or, 7-

eycloafi3laidt ent s bS s RbhT BT yh e sfla Cos Rk el sglkent Cao
alkynyea€y, @lehlla{lalhe!teyoﬁy,lh&tdr(ﬁ?ﬂeﬂkyl% ztrﬁ:ﬂl)él, ]]?cteré)arrylalkyl, cycloalkylalkyl, or

substityents in e .sel.ecte ro
heterO(éyﬁ;For'ﬁlg(’yfaH%ﬂB ’optéorlfllgl%%ugg%g?c{(%t}} Eﬁaoréa ub%%%%&e%%étﬁg Selected from
OH, Cﬁlr; fmin,dﬁln)e@dm%yﬂ,}ﬁgﬂk(iﬁﬁ't G{:Llhﬁl‘olkylghndﬁlﬁ Ealiaillk)yty;, Cl 6

0 . , .6..a n a ,

R B inhettsp oy BrcE Ritar S ey Heioal i apost. oo
alkynyﬁelﬁ"ﬁ,r leatroakyd) nyﬁlb?lk}lllplgeltﬂrm@blkgdkﬁj d(’ylhlkylalicl;ﬂer(éaryllalkyll, cycl(_(;ialkélalkyl or
et erocyc| o yl a , e ai
heterowgﬁoglgprfgyﬁy!, w%%rfé 551'(1 Eéwk% %5.§ anoailfy&,%y Ial:kerg?,ﬁé% alkynylaryl,
heteroﬁhlyl; byddakiyl, hletlslefmoaaayly Ialgylldﬂ@z}l, elexamlygzllali@ﬂ, keydloaliaiatkyaloky| |
et ero a c a or . )
neterop gl RSRIN] B ¥R Yot | b Sheivsar indsesadenty spfected from
OH, ngaﬁgcliidfaloscsmwﬁiciwm%@, iém?]l«()elllaﬁlegdlq_6 Bzfld)aﬂ!lﬁik?ﬂ Of r gm
y p@m N al k XY,
it R eliher A B oSt Rt ey oot s R ™
membgb@gaﬁeiycmldmpllegﬂ@l@rw Iléytelsaiymbllqﬂ edch @gﬁidﬂfllﬁupﬁitahd(wilth 1,2,0r3
) . hal o . . -
substigya oY asteof 2P A e, RS & T g Rl i« hatoatio,
and Chébleslbadyy| al kyl , cycl oal kyl al kyl, and
het.er cl oal kyl al | ., wherei ai i. 6, al l,.C,6
n Gl B R Bt sl BT & Pellaf e opidh - Py, e
alkyn}lti],)eeﬁ,dﬁkekqalyl,l dgellt)ﬁkﬁlal{elydro(:lyhleilbﬂmrjl;/lelﬂ(ﬁahd(qtbarylalkyll, alcloylkylalkyl or
et ero a L 0 a
neterop Gl RSRIN] Shistrsaf gy f bl e asemiGe o
heterogl, 2yclaatkyB _hstmbsidk?ﬂ@bh@ldﬂ@ﬂifhpﬁﬁ@?ky% c&fﬂbz&l@ﬂ:ﬂﬂyl _ﬁ)f gm 20
ami no 0 . al kox
heterowai;}og@kg%}ﬁyms 8P‘taon%?y_ %bﬁgf]f%g‘f’@b ;é: ()rﬁ SgRngﬁag él}dépengenﬂy selected from
OH, CNnalejpe/tdenC| yallstl@eilkekyf € ormaldalk@lantil, ghdydlkoxE _ 6
hal oal kyl, C2.6 al kenyl, C2_6 al kynyl, aryl,
heteroaryl, cycloal kyl, heterocycl oal kyl, arylal kyl,
het er oaryl al kyl , cycl oal kyl al kyl or

het erocycl oal kyl al kyl , whegein said C1_10 al kyl, Cl1_6
hal oal kyl, C2_6 al kenyl, _6 al kynyl, aryl,
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heteroaryl, cycloal kyl, heterocycl oal kyl, arylal kyl,
het eroaryl al kyl , cycl oal kyl al kyl or 25

whedogoeayt| oal kyl al kyl is optionally substitutRdI/Wb1007/085100
1, 2, or 3 substituents i ndependent |y sel ected from

CH &N i hal 6 j

ol b R e O g, e R e o uep R bk thet o
membived hetérh@cl‘dal&?lcgmn%(br ‘hfj’tbl@liryt dreyp, 6a|l‘cﬁ olpﬂidnlamhﬁ!ﬁstfnﬁlédmﬂh 42 or3

.b-, 6- or, 7- r.e terocyc ro r
subsifo SR ST BRI oy se-GR G11% Shost R ke f-qhaloati
and C&hal@iilk&y subst ituents independently selected from OH,

R sTRo e gy Pugciapieed fnd ooy Mg alffioR o aikemt, Coo
alkynyil, mﬂﬁﬂ&&d@ﬂ}tl g elsak@gtioatlodycloatkH, ar@hlky lohadriarlalkdi cybloalkylalkyl,

h | | ) C2. | k | [
heteropgia Pyl a5k oDk e e ot Iy B  Bitan 1yt
heteroﬁl@lc@(ﬂﬁmlf}y|Iﬁiek)}ify,lhe€by®|yﬁlazllk}yj letekoakyl@yl, and biheteroaryl, wherein said C.1o

|.kyl al k
oo, RSBSOS R S PR Sy Bl ot
arylamye:theu'emaryjdlkyl @y@bﬂl@lldﬂly;}l ,hehraicerlatiddiog) dﬁ}}/ﬂ:ycloalky], al kyl ,
het er,0 clo

ary e oK B GO by Yo dRsepinstes slpttiy

heterodrylail, a@d biBetstoS1 art blz&ntoﬁudnakﬂ;e@endﬁm With $,6, ect @dstficam

. OH, CN 1 N0 a I ko
indengiggp e Bihoh U8 it drRetir koM 9Bt Dl 1o
haloal RGT/ KySRAGALA 85 10Alky D aryRmbtelamgﬂ Rm))am”g e:((h)aﬁ“ wa)mbi Ao alkyl,
dlto to which they are attached forma 4-, 5-, 6- or 7
an a‘?f@‘ﬁ%%?xé’d het er ocycl oal kyl group or heteroaryl group,
eacR” apt RO nabthyr veithisé Ntatohed le(ﬂlhhelz areatta@ied $orm a 4-, 5-, 6- or 7-

mentSHPRAL SRR, ASERERIED o 35 S8 Sy T Rl o
substitaéxds ﬁde_pgn(??ﬂlmlekﬁdyrpmﬂ)}&{si ,améhoRnido, &, e;{l;yid@mﬂldey;tdd haloalkyl,
Co R eS A G S Yoo SRR SRk
alkoxyhﬂiy?hﬂba}ék}dx@ﬂkd@l ar yI alokyl het er oaryl al kyl ,

O i B BT AT LSl it s o
alkynylbj adylyeterdagytl ejyolaﬁlyﬂzlplgetﬂr@gblkgdkyl arylalkyl, heteroarylalkyl, cycloalkylalkyl or
S SHEPI] DRLEGREHE Oo4 e, BRLGESTY AL 2yt .
heterolgl, ogdldaiidy], h&ﬂnoﬁyc&iak@byiylall&z hﬁteﬂ)lafyyaﬂyyll cy(ﬂbey]kylalkyl or
heterocéyriﬂ %Iy%{}%l 1s ﬁ%%/ él?l A %%{glft?fl;wlt}?]é?&{ ?au i}llt P‘iéfirrcp pendently selected from
OH, Cive tretho,thatl, Gad akiyl, lfﬂ KMkQXgaC?@}ﬁMZI:{ﬂad;ﬂd?ﬂmg?l(;aru{ﬂxy

ey 87 ST EYER I he NRLP SRR YRl Byt 5- 67
membkred Bstaadyyloalkyl grovgpra hiredoety Bgrody, %:isch {a?mnﬁktl@cftmbﬁpmbma]h 12, or3
AR ol BB iR, b g
and C@Ihklyohmm@llk6 al Iéoxy Cl. I6 hglr oal kyI Cl.6 hal oal koxy,

RO eyl EelRtcy PR} O FUSLEE KR S RBR . Cao
alkyn}g :arﬁﬂtetemgt@el R@](?looflrb}]gﬁl’tefcﬁcyw'f)ﬂhyl{ dﬂﬁﬁlkb;l?hmnegﬂil\kﬁgu SllohtkeMikyl or
netrofsToaalehs SRR s e Py« Sy oAl an
hetero@pl, byialidyy hstbl]bs}tdldal]dyﬁ dryWilityih, htterodryladiyl, Syclsalibddlkytl uent S
heteroégf%goglﬁ(?ﬂgp étll(ﬁlg E%%ut%(f ‘ﬁnl} ggf ?(rg\é’ubs%&fmé Hhc%)%lg?lklg )gg/lected from
OH, Chyy eintaxytalok 7| 6a11cyyah@aikcbogyl ¢, snlphlkylhaidar @halydlkox( O) ORa4,

C(O Rb4, S(O 2Rb3 20 al koxyal kyl, and al koxyal koxy;

Ro3 and Rd3 are independently selected fromH, d 1o

al kyl, C1.6 hal oal kyl, C2.6 al kenyl, C2.6
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al kynyl, aryl, heteroaryl, cycloal kyl,
het erocycl oal kyl, aryl al kyl, heteroaryl al kyl,
W@ ywBoed1kYy| al kyl or heterocycl oal kyI al kyl , WhRCBEUS2007/085100
said C1_10 aIkyI Cl 6 hanaIkyI 6 alkenyl C2_ 6
al k

it KT B kg e R Rfofy b v %tﬂéerygg%%}ﬁag}equn ads 5.6 o

membey¥& h@ﬁb%lo&]lkkl)@ro@ror B&eloaiyeeroqy edchabtonhiy éﬁ}gbtltlhtsd with 1,2, or 3
ti.ona t] i or 3 tifuen
s e Bl B B 1 Qe ML s B, gt

amlC@mmyﬂkméﬁ 6 al koxy, Cl.6 hal oal kyl, and Cl 6

B iRl AR PSL1 DdE RIS s
(Ci6 alkBRPET,Q d}kgﬁg% akyngl, @r?zll Lcﬁciloamfymhetemﬁrym e&tego?ﬁdéqaﬂkyg ROUYdkyl,
exelo et PhsRr R e b RO Tl et 11 om oy on
ami,’3, RhahoR" Gt .ifdepdndyltly s€dct@l fadk BIXY, ¢ 4dyl, & h abledkK yd,,. alkenyl,
are independently

0 and Cl .6 h l.oal koxy 4
Cas a‘g%’lygé’iye&y?*?a&lfﬁ HJCICEary: T&HQFTZVPCY"%i]EgI hal oal kyl , C2.6
aRRenmeJearﬁozalkynyl aryl, heteroaryl, cycloalkyl,

te ycI | a I al kyl,
?CWﬁ@? f??%h%yse @?éﬁ%?§%¥§§fﬁ%?ﬁ?kyl wher ei n
said }K:bj_glﬂkﬁj &\ Ihalo&Ity16C halleay IKg s alkgRylGargll k}fen)yﬂkyl, LRerBaryl,
al , hete aryl | oal kyl '
nererost RS PISE Ry PSR TR dro i roseeg i
cyt&OelRyja]xmk6or 35 heterocycl oal kyl al kyl is
gq% substituted with 1, 2, or 3 substituents
@ ndé ?f& selected from OH CN, amino, halo, Cl.6
ahkybl L3, & 4al koxy, Cl.6 hal oal kyl, and Cl1.6
hal bf? é{ 10 WD 2008/ 064157 PCT/ US2007/ 085100 or
ROS Vahid R4 tBdet her with the N atomto which they are
attsached3fonmm 4-, 5-, 6- or 7 nenbered

het er | oal kyl group or heteroaryl group, each
gFﬁoﬁggs rgubstituted with 1, 2, or 3 substituents
i ndependent |y selected froanH CN, amno, halo, G _6

alko kyl Cl. 6,5 L
P Bty ed Ry s Rl i £ Shermadt o T R ey i 1.
sal R)ﬁieedlbf)dhﬁlﬁmtls;l wkﬁﬂ. Aﬁs ahbkwkn L'Gi oﬁeﬂTBdIﬂEIRWpr((OXCE4R5 )q OF
wal kenyl | . 1.6 al koxy)-Cl1 6 al kyl, C2_6 al kynyl,
(CRRg?Vﬁ?%@QGfggr%fP?(ﬁgteroaryl het er ocycl oal kyl |
afinydoaleleybpdimens [whah Kyik a@Hkikn L]hle((éﬂ“ﬁé)g ydyalloklyiflenea(ﬂ‘l{“RS Vos

R BRI R bR A e Pttt GogT CiggFghrcroamtens

(CR“Rﬁ)@I(GRfRéxb(CmS)@ (@RKERFICR R (@R 'BRNHOYNR (EGRIR’),,

Pl LB P, ER BB i 0o
(CR'RPMORA(ER &Y, (CK“IGS)paJIRRQ(IQ)NR"’(CRé{S)aL (CRIR B, SaD KGR R GL 6
R r PR OR R s AR T o cp S bR u i i gren i
cycloaligleat, &@ﬂgﬂeﬂ{ek’eydcyclﬁg&jlﬂﬂl deyhe@tokiplene Q;roptlonally substituted with 1, 2, or 3
substitrﬁgt}tspling%%cc{eit?y SEYec'rgd %‘é]in h&Fo g G(jﬂ'kyl 2C22 am%;lyl Cg ﬁl,%r'l}y?’i;cg'6
haloalyl, Hhjos@fan@l, CH, N&;, Noy O, SRas CEDR® I}(O)NRCRd @O)AR*?, @A)R",
0cONIBRE Nk’ RROEGIR®, NREC(O)NRRY, NR°C(0)OR®, C(=NR¥NR°R®,
NRC(=NRE)NRRY, P(R"),, P(OR®),, P(O)R°R’, P(O)OROR’, S(O)R", S(O)NRR, S(O),R",
NR°S(0O),R", and S(0),NRR;

In some embodiments, when A is CH, then L' is (CR4R5)p—(cycloalkylene)—(CR4R5)q, pis0,q
is 0.
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20 In sone enbodi nrents, when Ais CH then L' is other

than CO or (CR4R5)" wherein uis 1. |In sone
wensde4rent s, when A is CH, then L' is other tPERUS2007/085100

(CRARS) pC( O (CRAR5) q or (CR4RS),, wherein v |s 1, 2

3, 4, 5, .0r. 6. In s enbodi
L n foine Cpaagime it R s Mo 1?‘5{%%@&&1% MR RTRE s 0.
0. (ar yl ene) - (CR4R5) q,
et erocycl oal kyl ene) - (CR4R5) q,
R B ERETE URbmay - ( CRaks) o ( CRARS) pO( CRARS) q,
2 T ey hO0t & (ks
@4’%) %&fﬁ%‘l&gk 6%%5) ( CRERS) pPNR6( CR4Rg) q,
( GRARR)cpiNRGmED), RS (sGRA Rﬁhdﬂcrodrﬂl%%))mﬁbﬂ)y(swi%édhy 1,2,3,4,0r5
(.(CRAR5) pS( O) NR6( CRARS) g, ( CRAR5) pS( O 2( CRARS) g, or
“W-XDCR4RS) pS(O) 2NR6( CRARS) g, wherei n said 30
c yn:sloaal ekﬂﬁb@ﬁh@nts aryy iseng ,()ptli’tﬁlhﬂ?jf smeymhteralbyk% /enhd, ol —W-X-Y-Z.
teroa ne | tlona ut ed wt . 2,. Qr
o SReredRRrs Gy aseRaE D aR b P G 4, T Xy 2
C]n @nilckipbdimGas, & yalskeey yt het@é?arﬁ akkyptiohallyGhbdituted by 1,2, 3,4, or 5
W a%o%bky hal osul fanyl, CN, NO2, N3, ORa, SRa,
C(ONRRd, C(O ORa, OC(ORb, OC(O) NRRd, NRRd,
NRQO@GR&bO&B@ﬁtQ)G}RR@IyI NF@(‘[@)@aeacE()ﬁti‘dF@)yNﬁﬁkﬂuuted by 1,2,3,4,0r5

W R IRy (e S X e N BaR an
SQQoﬂNRgﬂodﬂnﬁntSQ]’yég?Eﬂl?gﬂ;dﬁﬁm @bstigganbym |2i$,3S ,@Hyr St—lfVé’in)S(L—Y’—Z’.
) R SOBB BTy BT HBa Dbty g 3. or'sS Wy
A enbodl ments, when A |s N, then L' is
ek ERE T R FRoR e BBt o5 4.7 55 Wiy
CRBSO(IjneE:nibldlﬁl@ﬂE (g:ﬁtmpiimﬁmﬂs At [ foCH In sone
ne 1
o DRy Pt R by R RS R R SRR R B R
(aryledeH(GRIRE),, qaﬁﬁszpmmqycmﬂkykﬁem@m}z QnClRfmsa}J-(ﬂlyteroarylene) (CR'RY),,

(CRRHATR hdnDERE Y Raesaesedidy  rtB B lgatone
or hetdﬁg‘arﬂl;neﬂg ordiondlly sOllSstlﬁltedWMl- 1Y2 Zor 3 siltituants ﬁﬂ@eedﬂndﬂ Beﬂ@fﬁdﬁ‘mm Cy’,
halo, (é'};%]i(l,yf 5?6 %ﬂ(enﬁ 2$ t]]g?[ng %loaﬂgyp ?Olggu;lfo nyg (Jr‘% I\?(SJ bﬁt | tRlﬁltsglq
C(O)Ré,r@{@dﬁlmﬁ,t(sm)@y? OCgOR? ;@C(Q)thd NRFRF R CERBN NR°C(O)NRRY,
e @fphSe TR S ket enshosdigh pprogron, sor:
S(O)NiRSRdCS(Q)J‘ERpma))ZRbDarﬁl(ﬂ’(O)ZNRfRfdI rrent s Q/Z is aryl

R R Bl g TS pof RO ok il B TR RO (RO
(aryleﬂw((em“ﬂé)g }(CRﬁﬁ]ﬁPL(mabdzwloslkblsﬁd)t(ﬂl{‘mﬂ)qmms)P2(het8roa1416m£)F(CE4R Vs
Wherelnvs\a{ud)éycloY'alkyle%e arylene, heterocycloalkylene, or heteroarylene is optionally substituted
with 1, 2, or 3 substituents independently selected from Cy’, halo, C1 alkyl, C,.s alkenyl, Cog
alkynyl, C;_ haloalkyl, halosulfanyl, CN, NO,, N, OR?, SR* C(O)R", C(O)NRR?, C(O)OR?,
OC(O)R", OC(O)NRR?, NR°R?, NR°C(O)R", NR°C(O)NRRY, NR°C(O)OR?, C(=NR¥)NRR*,
NRC(=NRE)NRRY, P(R"),, P(OR®),, P(O)R°R’, P(O)OROR’, S(O)R", S(O)NRR, S(O),R",
NR°S(0),R", and S(O),NRR’.

In some embodiments, L' is (CR'R’),, or (CR4R5)p—(cycloalkylene)—(CR4R5)q wherein said

cycloalkylene is optionally substituted with 1, 2, or 3 substituents independently selected from Cy’,
halo, Cy6 alkyl, C,6 alkenyl, C, alkynyl, C;_ haloalkyl, halosulfanyl, CN, NO,, N3, OR* SR?
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In sone enbodi nents, Cy' is quinonlinyl optionally
substituted by 1, 2, 3, 4, or 5 -WX-Y-Z. In sone

wepisao4rent s, Cy' is quinolinyl. In some enbodP@EOS207/085100
L' is (CRAR5)m (CR4R5S)p-(cycl oal kyl ene) - (CR4R5) q,

O G (@ oS B RPN (R QR CIOR', NRCONRR,
NR C(@R?Rﬁlﬂéﬁgmkw QHCG-NTE)NK* mﬁﬂ?;gz(ogf)gﬁggﬁ Blbgﬁigmﬁ)mﬁ S(O)R’,
S(O)Ngwg%dr g(r%% 1‘?@%&5@5 ‘%ﬁ(&ﬁgﬁg or he%/er oar yI)/ene IS
opt doa@hbydisiis, th! isut ie.cbr\GiH, OHLor Belodlkyldesubst i t uent s
R e s
hai‘mlem-aamgnml NOR/R’ wacém%?ﬂesaam@cg) RR RO(-GrERy,
(R Ry B o R B TR by RO R R KA R here
said cy{dR)kleny? aioRa} heteR(c () RARAIAE @rmelwyleﬁé PoRgnal BS{OMHNREwith 1, 2,

or3 S@ggﬁ%ﬁﬁ,ﬁ(}?y&%@lﬁ y %étf%ﬁ%p%le 16 alkyp C§6 aqfenyl C2 6 alkynyl C1 6
haloalm%%'éamrn{zlcwl wal, ky) @rieSR{ CRARI)O)NICRARGDIOR', OC(O)R”,

00 P TR RTER N L N SRR B FEQu8E G NRONRT:
NRCESRAHRRIRS, CREL EORNY PEMBIR (ICBIREIOR,, S(QJRET HKONBRI,B(0).R”,

. Loal sarylene, heterocycl oal kyl ene, or
NRS(Reefe 8% %ﬁ)g\ﬂgRi‘s optional Iy substituted 30 with 1, 2,

Ofin @nithdbditmd@RtLS is (REP e Adadalky Bl @RI, Wietin QyBycloalkylene is

optionlﬁlgy} sglg?t%éird? Wﬁl}jr’é!s?ﬂ %%hgit%%@%@%?lewo%%? 1%110;%1_6 alkyl, C,.

¢ alker(§(, O Rhlky5{, Oy NRRohlkyG(h@)o@Rany 1, QT Rbi;, A SHNRRIR", NRRNR R,

C(O)W%gpWG%%%@@NR%@%%@WC@OR%
C(= vaommé mwcc%mmsmgggmog@mm E(%Rz?mi S(tO)Rb, E@)NRCR%
a n some enbodi nents
3(0)2 E‘gfé ﬁﬁ‘%&‘fi&% 5)p (cycl oal kyl ene) - (CRARS) g
\Amesroﬁieremadldlentc,yéhmblbylkﬁﬂe is optionally substituted
3 subst tuents i ndependently sel ected

it risaboaRs 1 RSEOAPRTIE S e e kel . &
aliksomglombGlimnthal asa(lcmm Ok By bf @RYRS), SR RACR, N3,

?Eraom@@am%w@é%" () R, 0O NRRA, %%%é""m&(% b,
o) NRBddimeMRTL ©) (ORR®),C( =NRg) NReRd, NRC(=NRg) NRRd,

T B A o, SO

e ib@tticrsaibbdimehss, Ii* 4 (CRZR QS ((@ﬂ@k@yﬁaﬂ@}mbﬂmtm7w)55(arylene)—
(CR7R§)Q I@%@%&ﬁ%ﬁg@hﬁém#—écﬂﬁ%?&?m%%ﬁ%&%%Qrgf%}{é)f?Eﬁ’RgL,nwherein
said ccCRURENQ afytyne | eetdcydledtiglene @RﬁRﬁmmleﬁméﬁﬁ)mH}( ﬁjbytitﬁﬁdax)vith 1,2,

A

or 3 b8y (P HEE B APy OREY CpoRiRey (TR Er b Ky kSl €
haloam;ydiamhl&yllyleﬁs RNCTA S(imeal :Rélt @(@QRZ%C@BNRVR@D?QO)ORM OC(%FM
ocoR T TR HnRE FidBhe R RabPHRET ok ebtolhy Srdmefiyy it
NR“OGMG)MMM P(K2),.®(@RKpB(D)RE, B(GORYORI", S(O)R'S, SIO)NRCIR‘“

al nelasyl famd O\ N2, N8, ORa, SR,
s(o)zfg(, J@’él B S Ora, OO Rb OO NRRd | NRRd,

Nﬁcz(o@)eleboMﬁa@é@mmmmmcwma@yﬂaﬂm@mwm or (CR'RY),-

N =NRg) NRRd, . P ReR1P(.O :
o T PR D8 S s, S SR AT e o
substituents independently selected from Cy*, halo Ci6 alkyl, Cp6 alkenyl, C, ¢ alkynyl, C,
haloalkyl, halosulfanyl, CN, NO,, N3, OR*, SR*, C(O)R"', C(O)NR*'RY, C(0)OR*, OC(O)R",
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In sone enbodi nents, L' is
(CRARS) p- (cycl oal kyl ene) - (CRAR5) q wherein said

W@ yoB0Oed1kY| ene is 15 optionally substituted MPCHU&MWQWEHN
or 3 substituents independently selected from Cy

d1 | cl 1l5d1 1 61 dl
oco R g5 M RAReEIIG I ClN e, SRl Bl ékyR‘%
N R“CG@@%@R“IGC DRRRP(ORTY,, @&%é%@%ogﬁg(%ﬂg&?@mm},
S(O)Zﬂgg r%ggiz& chlgwgﬁga Rb(ORe) 2, P(O) ReR X P(O) OReCR |
St(l)rﬁ?oﬁfé emBO@NBIRR,” is (St(R@S’&RPycld‘dﬂﬁ(eﬁ?)i’(Ewagafw ((H'Q))20RRehe)-
7 n songe e nent s C (0] ne n so .
(CR Réﬁﬁvélaliewesglﬁ é;’y(H%CEkyle;sne 89@18?& gp%pflg%@y S‘ﬂ)ﬁg%%ﬁ@”th 1, i, or § surg'sa'utuents
indepeatdneid s ¢sremddSronl Cy*i Bal, OR4 REYIpO(GR4RA) O, s@tkynyl, C, ¢ haloalkyl,

T PR T R o S

oc(opnrsadi, MRARS', NR2 C(G)R{'ORRRB)0)N&A@ ‘'t NRSC@®)ORMA, SGMRNR'R,

cl 2 el bl clpdl
e PIPRIERE 2 o s SRR s o RS PP -
S(O)J{@RJ?IR&X@)&TGBHB&))@NR%{G’E erocycl oal kyl ene) - (CR7R8)t, or

7R3) t | CR7R8)t, wh [ id

BRI RYPARE W SFBTHGERF et onl Kyl ene, ~or
heﬁma:nﬂob@ments& gpfryleeal |y substituted with 1, 2, or
3 bst t d dent t s s
SRR ey e 3 FRER ol gy | 2ol ey WAk oy 2
had ﬂ)aielembocﬂlﬂﬂeﬁs Wdyf &rhetbrdalN] oORallyNabstiRal by3Ra, 34 QrRbIW>-X-Y -
C(ONRe' R C(O) ORal OC(O)Rbl, OC(O NRe'R'" NRc' Rdi

2 NRe' C(O Rol NRe' C(O NRelR' NRelC(O) ORal,
Clr=vRg)cMBediRdhts, OVRB Ly o aiNRg) imRal yRaibstigtRf by) 2 2, PECRe] W’-X-Y -
7 P(ORe'RfI, P(OORel ORFI S(O Rbi S(ONRLRdi S(O) 2Rbl,
" NRei S(O 2Rbl, and S(O 2NRelR' I n sone enbodi nents, L2
i $n {oniR2RB) dimeftCRFRB)Btefocyddaiiall kytloanis) sup GRIEEDyt1, 013, 4, or 5 —W'-
X,_Y,_( 7R8)s- 35 (arylene)-(CR7R8)t, wherein said

cl oal kyl ene or arylene, is optionally substituted
VVIIﬁ fomk,emPodiments R'$4dst i t uents i ndependently sel ected

om Cy al kyl, C2-6 al kenyl, C2-6

Iki?ﬁ"g?lem'bé]mémﬁ% 1k 1 halosulfan 1 ON, NO2, N3,
Oﬁadonﬁlambﬁlﬂlﬁ)eﬂmm iMO) NRelR' C(O) ORal OC(O Rbl 13 WO

08/ 064157 PCT/ uszl%ow 085100 OC(O) NRe' R' NRe' Rdi
508(36}“][5” Re' R NRLC(O) ORal, C(=NRg)NRe Rai
NIReS e%mgalm mﬁl.ﬂm 2, P(ORel)2, P(ORe' Rfl,

ORel S(O) NRLRdl ~ S(O) 2Rbl ,
N&é @’%Pel%g%%g%O)ZNRe R' In some enbodinents, L2
i $n {oniR2RBYdimenty,® aaikyl ene) - (CR7R8)t or
(%7R8)S- ryl eng) (CR7R8)t, wherein said
c 7081§I6W§)§ m&:?R ésré'l ene, is optionally substituted
VVIIﬁ fomik,emPodiments RSuISt i t uents i ndependently sel ected

R R T ko~ Pl 3B G 1, CraTRe Exeleloaion
halosuBB@ll @, @(BbN3 @f@kﬁeﬂ(g@ﬁbz C((ONOREAR 2, QOODIRYIOC(O)R™,

ociofE RS, IRt LA L BIR RIS g e

NR“CR{NRE)N R, R P(RORER,, )PZOR% (]a(ame?-g{f% P((OR)"ORE Siﬂf)111‘33(9(1))}'1?*111°2Rdz
S(O)ﬂ@6 QW&)@AZ S‘](B)Z%Ql{& aryl, cyc oa £ %tgrl(?g)rlyl an eter cy(),loam(:a q vﬁlerem
said Cgalkyl, Cygalkenyl, C,¢alkynyl, aryl, cycloalkyl, heteroaryl, and heterocycloalkyl are
optionally substituted by 1, 2, 3, 4 or 5 substituents independently selected from halo, C¢ alkyl, Cy6
alkenyl, Cp.6 alkynyl, C,.¢ haloalkyl, halosulfanyl, CN, NO,, N3, OR*, SR**, C(O)R", C(O)NR“R®,
C(0)OR*, OC(0O)R, OC(O)NR R, NR“R*, NR“C(0)R", NR“C(0)NR“R¥, NR“C(0)OR*,
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In sone enbodi nents, L2 is cycloal kyl ene or aryl ene.
In sonme enbodi nents, L2 is arylene. In sone

wepismo4rent s, Cy2 is aryl optionally substitutRdl/bg2007/085100
2, 3, 4, or 5 -W-X-Y-Z. In sonme enbodi mnents, Cy2

o eroaryl Lonal 2 L byn A b2
cng RSy ERRRORE, bkeB Bt bR o &y farbrt sk,
S(ONRY R0l Diprisamaikf, yans B@yINR°tRed by 1, 2, 3, 4, or 5

-W-X-Y - 7. | ephodi nent 2 i

o P e SRR VR TGS o G OBRYE ook Cae llymylaC ghaloaly,
halosutfany®, CNANO,XN5, YRFZSR* 20 OhRP* SO RETRIG di( ORI S OGRD)R"S  H.

LN, .8Q . b2 ol p kol | 2
oco P R RO RE EMbRe: &k gz onRPERy HRCOFL NN
NRZCemAtvRERTE P(RBs, A(GR P, BB)HTR'S o oarfad] Senk's, S(BINRRH.

B .SQ epbodi ond? IS H I n sone enbodi nents, R8
S(O)leis’ N}‘ {E%(P}%H%’o%é@%%d]ﬁrrent s, ROis H In sone
eﬂfE@)dielmﬁibbéﬁmgnty,\i‘—W—XJZ—Zi isé hi‘lg Glﬂqlﬁ la@ili,_sl_]él{allﬁﬁlel’(gl, CRI, §10,, N3, or OR™.

al kenyl , .6 a . al oa ,

hd % |ef“£%¥n,emm§x%§éjz RER ora2, SRZ(Z, (O Rb2,

C{I@ONngﬂﬁﬂlamgﬁé,gma?—,Z i§X1?:(§fB))g)b2iq oC( O NSeZRd(Z)5 ,

NRe2Rd2, e , e e , 0 .

C?*zﬁﬂﬁ’é)eﬁﬁé%% é:g ‘XWR% 2%(1\5@2%1&1@2 ﬁ%@g{%f?& e’é‘%cé( yh Crs
haloalE(l,g)aR@ﬂ%ﬂ&iCR(lg))mBme L, BRS( O)cgnf, S(QENNMEU@)OR% OC(O)R™,

2 2 (03 2 ¢ 2 d2
ocOREHEaRE R RE: B yRry KR Sl Rar Dot Bk, FNBRIRRT
NR°ZC$%1‘NRF)1®1°116€‘%&4(R%»,,P(@Re?ﬁ,l FDKETRA, P((ﬁ@Rélanzk&(tvf(vaf, SOWR R,

yGlo 0 eawyl ,. an ef erocyc] oa ar.e .
01 HORSYE SIBLRROR L, ealiSt BEESHSL AR ot ppgrein
said Ci putighendsaiRdnyy CsedliealEaryt, comaial, detefdaryd aad ktdrocyCldalbyl are
option%hks% i tef%f f’&agwééﬁ)ﬁ%@?ﬁlﬁ%%ﬂe@yaeﬁggg %ﬁ%‘ B alieyl, €,
alkenyQ((Q) ﬁlﬂ%ﬁ&%&b QChDp RO, haOHBHNRERREQ,, N\RBZRER2, C(O)R", C(O)NRZR™,

al dp 22 €2 22 c2 394 a2
co/d3 0B s BT oY BasabocEren) NaoRis ™ i ojor,
C(=NM?@1§@%W§MRRNR°Z§ZRD@?&( P(B(Réﬁggngg,g(g;%?m% S(O)R",

AN 2 b NRO ) )
S(O)%R&%%% §%%(65‘%§ﬁ£§§% > 'I'n sonme enbodi nents,

- W 6m¥-czhbbdimbats 0 W OL-8’-A1 ik Yidlo, (G2 alky Bk enienyl, C2 fikynyl, C;

| | | | Qal kyb, N bl oM, , 02
natoat G 4o R DB R Sy B R CNE R TR o T
OC(OINBG(°®de22R€F2NR@R@R&ZNRP%R@N(RGR%&%%@@EGZQFNwmdg%R;,
e T
S(0), 53¢, ORIREARZ, or S(MYRRBR. NRo2S( O) 2Rb2, or S( O) 2NRo2Rd?2.

In some embodiments, —-W’-X’-Y’-Z’ is halo, Cy¢ alkyl, , C; haloalkyl, halosulfanyl, CN,
NO,, Ni, OR¥, SR*, C(O)R™, C(O)NR“R%, S(O)R™, S(O)NR*R®, S(0),R"*, NR“S(0),R", or
S(0),NR“R%.

In some embodiments, —-W’-X’-Y’-Z’ is halo, Cy_¢ alkyl, C; 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 IIa or IIb:
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In some enbodi nents, -WX-Y-Z is halo, C1_6 alkyl,
C _6 haloal kyl, CN, NO2, N3, or ORa2. In sone

wenisdé4arent s, -WX-Y-Z is ORa2. 10 I n sone enmbPdi/Ben0%985100

-WX-Y-Z is nethoxy. In sonme enbodi nents, -W-X -Y -Z
is halo, G _6 alkyl, C2_6 alkenyl, C2_6 alkynyl, Cl1_6
hal oal k 1 hal osul f ah—&yCN, NO2, N3, ORa2 C( ORoy'
C( OxNRo2Rd2 O 2 OC(O Rn2 O NRo2Rd NRg2Rd2,
NF§§C(F%2 ,'\?1(\| O NRc2Rd2, NRO2C(O

C(=NRg) NR¢2Rd2'| N

P(O) Re2 P 20R S(O)Rbz S(O NRre N
S( O 2RBZ, NR$2S(0)2Rb2, S(O) 2NRo2Rd2R*aryiN
cycl oal kyl, jheteroaryl, and heterocycl oal kyl, wherein
said C1_6 alkyl, C2_6 al kenyl, C2.6 al kynyl, aryl,
cycl oal kyl, heteroaryl, and heterocycl oal kyl are
Ot éo%%tﬂbxdiﬁl@ﬁﬁtﬂ'letééhﬁguﬂay oflthe faverdion flav@ForniaABL I tuents
i ndependently selected fromhalo, G _6 alkyl, C2_6
al kenyl, C2.6 al kynyl, C _6 hal T, hal osul fanyl,
CN, NO2, N3, ORra2, (§Ra2, O Rbg, C(0O NRo2Rd2,
C(O OrRa2, OC(O) Rb2, NRo2Rd2,
NRc2C( O Rb2, NRo2C(O) NRc2Rd2| N H) ORa2, 20
C(=NRg) NRo2Rdz NRe2C(,= z P(R 2)2, P(ORe2) 2,
P(O Re2R12 , P(O ORE2OR 12, S(O Rb2, S(O NRo2Rd2,
S(O) 2Rb2, NRo2S( O 2Rb2, andnS(O 2NRo2Rd2. In sone
enbodi nents, -W-X-Y' -Z" is halo, C1 6 alkyl, C2_6
al kenyl, C2_6 alkynyl, C1_6 haloalk 1 halosulfan 1
Chy sob@ eMBodiflaz, tiRampaird BbBe Gy EdRaARIZ Oy ORa2
OC(O Rbz OC(O) NRe2Rd2, NRe2Rd2, NRe2C(O) Rb2,
NRe2C( O) NRe2Rd2, NRo2C(O) ORa2, C(E=NR9) NRe2Rd2, 25
NRo2C( =NRg) NRe2Rdz P¢ 2, R(OReg)2, P(O Re2R12,
P(O) ORe20OR 2 S(O Rnz ( KRe2 N z\S( O 2Rb2,
NRo2S( O 2Rb2, or S(O 2NR¢2Rd2.| I n/some enbodi nents,
-W-X-Y-Z is halo, C1_ yFN , C _6 hal oal kyl,
hal osul fanyl, CN, NO2, N3, ORa2, SRa2, C(O Rb2,
C(O) NRe2Rd2, S(O Rb2, S(O NRe2Rd2, S(O) 2Rb2,
NV2S(O) 2Rb2, or S(O 2NR2Rd2 30 I n sone enbodi nents,
-W-X-Y-Z is halo, G 6 alkyl, G _6 haloal kyl, CN,
NapsonembaRaents, thy co@p@yRe Lt mventian Savgd oambodilaent s,
-W-X-Y-Z is halo, C1 6 alKkyl ,CGi _6 hal oal kyl, CN,
NO2, N3, or ORa2. In sone enbodipents, -W-X -Y -Z
is halo or C(O NWRdeZﬁNQ S enbodi nent s,

2Rd

-W-X-Y-Z is C(ONRe 2. Nn s enbodi nents, mis
1, 2, 3, 4, 5, or 6. In rry:}@oiments, t he
conpounds of the inventionNrave Bornula Ila or Ilb:

15 WD 2008/ 064157 PCT/ US2007/ 085100 3 L1-Cyl R L1-Cyl
Cy2-L2 N Cy2-L2 N N Vila.

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

Cy1

C 2
\NAN
VIIb.

In some embodiments, the compounds of the invention have Formula VIII:
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RLRL 2 N2RNRN Ila. Ilb. In sone enbodinents,
t he conpounds of the invention have Fornmula I11:

w0 200894415Cy2 /A NRL 5 R2 XN III. In some  PCI/US2007/085100
enbodi nents, the conpounds of the invention have
Formula VI: C1 2 A C/ NN N 10 VI. sone

enbodi nents, the conpounds of the inv have
Formula VIla: Cyl Cy2 NNN NV n sone
enbodi ments, the conpounds of 1t-h§ gn have

Formul a VI | b: zgjz qu N-\ N .
enbodi nent s, Ct t he Tnventi on have
Formula VIII: ﬁ 200 06 I{PCT/ Us2007/ 085100 L1
\' / N

VIIL

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, Cs alkyl, C, alkyl, Cs alkyl, and
Cealkyl.

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.

It 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 8, 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, “alkynyl” 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, “haloalkyl” refers to an alkyl group having one or more halogen substituents.
Example haloalkyl groups include CF;, C,Fs, CHF,, CCl;, CHCl,, C,Cl;s, 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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&2 -L2/ANRL R \ANNWMII. At various places in
the present specification, substituents of conpounds
wW@toosketishventi on are 5 disclosed in groups oPCI/HS2007/085100
ranges I't is specificall y i nt ended that the invention
%gl g%%each nd everi/ L Vi d subconbi nati on of
t Y lens Lgfery o mﬁr?dy |g5)H Bes. For exanpl e,
t e dsat Ml “dgcloalk iy Iréfers So quﬁ-@toiﬂaﬁahﬁr}éodyﬁlhﬁ Iﬂd&dlng(hychzed alkyl,

atken i Rl O SIS oaberib R omes Py o 7 g 3 or4

fused tihad rihd @ys&ﬁﬂpﬁbﬂﬁdﬁﬁg ofirocidesi Nv@iici cabodin@niSt @bloglkylASoups can have
le" .10 refers to co d that is

rom L §ippd ey Post oebod b sres rbr o PaRbEd afb%%rtar“a or3toT

carbord@ g€ & yoloalRulr drbvps karOfirtier Haea Gt i, ANord Adubltechondnghd/or 0, 1, or 2 triple
pr, fer ation into an efficaci us

bonds.t P étﬁ:@%f:(%/ in tgg (g E]Pl%()]il f’f (iyg{olgig}zltaﬁe ?1018%6‘6 Iﬂéaé ﬁaate QB° PHIge aromatic rings

fused der, hainp 4 B@iduh esmabn twitk) to AedycioalRyl mdgr ol e@dn@hle, bewzo derivatives of

' descr nt ex

cl ar
peman@n*?%‘t?? T aéllgghedlfl?oAt%g il Yrm% 8‘??8‘?%5‘?? Gied grogatic rings
can besutta@ileé thdugOd hemehE aromﬁiﬁm()telbﬁ-eiomatl(\/ parti@l ©nt eﬂrhbhfeeﬁlgdérmmg carbon

i nyention whic r brevjt descri bed i
atoms cogr?t C@’)% oal yl groupy gansgeh &Tlglz%%_g%rdewﬂte X%Vg}g Q¥ E)resulfn do su%stltuent
Examlf]f eydleid/] 2eps afctldy coclopropydndychbintylldoeuyt ojyblblfihapl @¥cloheptyl,
t.t e
cyclopgntglg?,u P%{ﬂ gaxeﬁ,}j/ld rcg(lglgli;eﬁgchera owﬁ%&wﬂt%ﬂeqngaﬁ]orborr?ylr ?mrpmylt norcarnyl,

adama,ﬁtyt,ancglhbimdqar ned or branched Exanpl e al kyl groups

:o?kg:ﬁl %Srr? th%'81|8 ‘%@y‘fe) f%i ggfedoaﬂl%ﬂﬁ{ |sobutyl

t Abuisgd l)e,relmea’l‘l‘heler((a@zlggr;oupl -ref:fa’@tt(y bhn atoﬁﬂﬁ(e hétyﬂocycle havmg at least one
nt An K ro an cant a .
heterop FEETE VD S0P 00y B, P MR GO0 B yognonocyclic
and pajaguiic (2@, hivian, |3t @ dafogadtrings) sfyftélm [Atn® rﬁ@d@ﬁm@ Nfafoﬁi’ﬁlnlatl&teroaryl
| t o about

boyt 4, o f
sroup o p Rl s RGP s B RS el il g vivou
limitat@ing lpprldy‘lgs Nl:kSﬁﬁythT e@y‘mmdm%lk @gl)akmylt‘ @’gﬁdﬁlﬂt}’b tﬁﬁlzn%}l Kyryl, quinolyl,
or..no e cal non r
oy e REHGEAr BUELE nRille ToTRErA i ARBAJHS aRiyotiens.

benzthidaelyl, IlskﬁazoAS mﬁdlyﬂ;etnezoﬂyl feﬁhzk)@m,yﬂnmefyl rief, @ftﬁadia@ol@l isothiazolyl,

25 As. Kk
benzohighd 8%l S0P PGPS aSE e R dR G abodiments, e
heterogx&@t Hronp n@rfaﬁml tdatds20 &xlarmrﬂt@nsahﬁd/mymrﬂ@r embsdlmmti troh@ about 3 to
h t h
about .%af%gp%r ?I‘t érgn)seﬁlps¥g1¥ 81)1334] 186%5 %i‘en}l? eao&wélg@ﬁg?ntan ﬁ% a’bﬂét 14, 3 to about
7, or Usedrihefoeining atdnal Gadoknel cmbodihens, the hasroadyk yilouig haulpto about 4, 1 to
e or nore hal ogen substit uents. Exanpl e

b trf;avi n(? ne 9o
about f4r L& %5‘? 8¥9lbs i ncl ude CF3, C2F5, CHF2, CCL3, CHCL2,
C2C1h5ed harth, tirerdariene” Bfcrd® aUubkihg hee@bmy] grogr.yl " refers
cclrcor ol.ycyclic (e.qg., havi 2,. 3 0r 4
F DR g Fe kPR i st B et dheor more of
the rngxl’aﬂmhg atoﬁlh ésnylheteﬂl)aiphlt shlyh as antthMNgee sydtom pHﬁElaEbtchfalk&ygr,oups can
1n1d Cﬂlg% ) 62“3; r411é rln)some% P pir 1
o 8?‘5?[“" é’ﬁb’%‘/ a ng Vrﬁg ST AWBHE B8 R %*n‘ﬁe PPpPHoCYCes.
Examp¥) Zﬂh@tSfoﬁﬁﬂdaﬂﬂll PCELdu?2 0Qrd1@B5 1 60rphdinoyl s etlioerpblimo,  piperazinyl,

tetrahyd?oeranyqetetra fd?orﬂ%eny? ) 3|d|1hr}]15rogg1z 1[u¥§!l, 9;3— Lét?z'odioxole, 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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As used herein, "cycloalkyl" refers to non-aromatic
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18 WO 2008/ 064157 PCT/ US2007/ 085100 heterocycl oal kyl
group having one or nore fused aromatic rings can be

wW@ea806a87 t hough either the aromatic or non- aPCIES$2007/085100
portion. Also included in the definition of
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" k%%t i tuted by al koxy. As used herein, "hal oal koxy"
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descrﬂ&e@ C}fe{)eél? ngﬁy use re%langﬁlagn%%ei}?cg}lkﬁf%gﬁa ﬁﬁa t[s rB%ﬁZt)(}l derivatives of the
disclosed compounds wherein the parent compound is modified by converting an existing acid or base
moiety to its salt form. Examples of pharmaceutically acceptable salts include, but are not limited to,

mineral or organic acid salts of basic residues such as amines; alkali or organic salts of acidic residues

such as carboxylic acids; and the like. The pharmaceutically acceptable salts of the present invention
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35 As used herein, "heteroarylal kyl" refers to al kyl
substituted by heteroaryl and "heterocycl oal kyl al kyl "
WO 2§08/06415D aIkyI substituted by heterocycl oal kRCT/US07/085100
used herein, "amno" refers to NH2. 19 WD 2008/064157
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The present invention also includes pharmaceutically
acceptabl e salts of the conpounds described herein.

wWe0088edsher ei n, "pharmaceutically accept abl e B&I/1US2007/085100
refers to derivatives of the disclosed conpounds

n the rent co [ onverti
pressulf) G| B b BRFEbrSSTREES B BT B st e oM optimann
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both of which are hereby incorporated by reference in
their entirety. 29
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i nvention can be prepared in a variety of ways known

W@ 2008061355ki | | ed in the art of organi c synt hesPGI/USI987/085100
compounds of the present invention can be synthesized

dime i TGy nPhelt cPRETROGS! KRG TR K Y (perhylamino)-

phospsniiinh elidx efh@F@paskptate NESORL rof  OF- (vt etaflhinspropyey-HodthydSrbodiimide

rycro R s T i o T en Yo AN oy Gy BabepAgior -y uronium

hexaflu@aghobpha@vai |(HBITE),st ardri ng Oretezoitrgdzsl-1-AS NN, Netetramethyluromum

a8 GENG1 L. 511200, R00 PEORSCH B3 Ll ML DB e

whichdoredudeld Odﬂ she( aldeﬁyde 5 Bﬁ(hthlluhﬂ tetrelgpleradintiiads (L AH)@Ettighiok®tion of the

rati a react a vents 1 8/ 0641
g OB DS Blo Hpp RSB Sy NG RO Bggpen o Nt
11th1unp Q@S His Ctﬁmdﬂh§1151M)ﬁm¢(B r’(NaHM.’D ) eorul&RldmLMi(&Bl&t}Q’ﬂslﬂgl) z\lMuS@ (LlHMD S)

can glisea? megm(%epeggﬂv ea6C ll E 81?1812%%0&1' Ona to tach[}%cﬁvy by treatment with

aqueo@Ondi dolvdibs Rragtiobef clﬁi&ﬁo%ﬂdﬁhﬁ&@ Wyiclooe tekoblalied fiom thé eldehyde 7 by

ream eI G RS e PORERTHED al g P SRy e 1o

sui tabl e nethod known in 5 the art. For exanple,
product formation can be nonitored by spectroscopic
means, such as nucl ear nagnetic resonance
spectroscopy (e.g., '"Hor 13C) infrared spectroscopy,
spectrophotonetry (e.g., UV-visible), or mass
spectrometry, or by chromatography such as high
performance liquid chromatograpy (HPLC) or thin | ayer
chr omat ogr aphy. Preparation of conmpounds can invol ve
the protection and deprotection of various chem ca

10 groups. The need for protection and deprotection,
and the selection of appropriate protecting groups

can be readily determ ned by one skilled in the art.
The chem stry of protecting groups can be found, for
exanple, in Geene, et al., Protective Goups in
Organic Synthesis, 2d. Ed., Wley & Sons, 1991, which
IS incorporated herein by reference inits entirety.
The reactions of the processes descri bed herein can be
carried out in suitable solvents which 15 can be
readily selected by one dchaké¢l!| in the art of organic
synthesis. Suitable solvents can be substantially

nonreactive w.th %ﬁe staRij'ng materials (RRACtant s)o,
t hg %eﬁﬁ%fééhqpr PP Rat LiKe, t gppe PUL&&JN
which §he repaid RS are carig ed out0 i.e., o) N
t enper at ures which can range fromthe solvent's” Nl
freezing tenperature to the solvent's boiling HC
tenperature. A given reaction can be carried out in
one g@tv nt or a mxtyre ofyppre than oge solvent

ng. on tirey part Iarméﬁactlon ep.. HCI
su¢xg%m/ éblventg féwﬁg\par cul ar r@éctloncwmep can
be sel &cted. Resolution ®@f racem c m xtures of
conmpoupds can be carriegl out by any of ngmerous
met hods known in the art. 2eacza | e net hod |ncludes
fractional recrystallization Si aN"chlraI resolving

aci d"r wwa ch is an opt‘pﬂthy activ It -Ey@r mi ng

or gaxi ¢ Jaci_d.NCSui t abl >(§§bIV| abjent¥'2f or L

réwfys allization nmeody are, for exanple, o t|
active acids, such as the!D and L forns of tarrar|E 25
aci d, ﬂiacetyltartaric gcid, dibenzoyltartaric agid,
mandelic acid, nmalic acid, lactic acid or the various

optically active canphorsul fonic acids. Resolution of
racem c m xtures can alsozge carried out by




elution on a colum packed with an optically active

resol ving agent (e.g., dinitrobenzoyl phenyl glycine).
w@EBatd187 el uti on sol vent conposition can be deCEURINEB5100

by one skilled in the art. 30 The conpounds of the

I nvention can be prepared, for exanple, using the

reacti on pathways and techni ques as descri bed bel ow.

ATEe Qiaﬁﬁnoﬁfazinﬁ@dﬁﬂ BE pregarl] byl the, ddthiadi caulinge irdSuhemat i S@sicarbazide

for la 10.ca ; hods 0 i ned .
13 corl nHEHEY 10T v BIERaT oy bR TR St Bl (A e, in .
can bd BéXned ﬁ%)@xo)ﬁceﬁal&hydﬁﬂl bly) treiieng with t&¢thflfobh@e bag@molecular ring

5 closur?sj %)J{ go%ﬁ gggk}ﬁtél}ﬁrlﬁ%mltob%kﬁ Whlgg 84}%?" cggxlletrtgcll 10the corresponding chloride 15 by
reflux birigh POCHBh hayll etk Wolvairisdeh aNaldomym, 0)2-didhldrbdiliine, or toluene in the

presenge il st ORI b GBI Rt b ghipring in 15 with

ammo#i@ icgh ﬁelMtahmﬁultﬂfaainle 12evhsdl cal bOFonsaeh taB) Byl redtkibiwith the chloride 8.
hydr oxi de, sodi um hydroxi de, or potassi um hydroxi de.
Coupling of the acid 3 with N O 22 WO 2008/ 064157

10 PCT/ US2007/ 085100 di et tschané ne hydrochl oride in the
presence of benzotriazol-1- on kP (dlnetoIan1no)
phosphoni um hexaf | uor ophosphat %E ), or
NO( 3- dlmmthJanlnopﬁbpyl) NHﬂéghNHmﬁrbOdllﬁldﬁH

CZ_Q hi-e-se AcOH

N, N, N -tetra yI (7 azaﬂen;ptrlaépLQH\yﬁiuronlu
m hexafluorophosphate (FMJLD or
Oltbenzotriazol -1-y12)-N, N, N , N -t et ramet hyl u¥oni um 5
hexaf | uor ophosphate (HBTU), or
N, N - di cycl ohexyl car bodii m de (DCC) can pépgm t he
amde 4 which is reduced to the al dehyde I|th|um

Y1
Nj\g

cy2-LE eIN. ahydr oaI J,]at (LAH) ti2g' §. r eac®i on of R

Vi
ﬁeHyde oxyﬁ@?h $)(tf| enyI)ph@BphonF
and a SUI such “Tithrum
so I um bi s(trinethyl si yl)an1de ( or I|th|um

bi g4t rinmethyl silyl }yam de (Li HVDS) gcan glve a 10

net hoxyet hene derivative 6 which can be converted to

the al dehyde 7 by treatnent with 10 aqueous HC o

s dlltginptaisly. ecataripencol4 el be dreppige peradiae vihitkehpiegdutseoutlined in
Schem@k?at @hfﬁ(@(@ afcgtglﬁélfyﬁgl la(I:aQ%QYI‘;@sf(%‘ml@X to thé &ﬁﬁe%ﬂ&mﬁ%id"omm Reaction

2-am notri azi ne pr0VI
15 of 16 Wdﬁ@@?@an%Ta[fllglﬁe th]atcpmawnﬁeﬂd Elyiliplysis \pé ghepgrimg s 1D dollowed by

1ntram§§&ﬁ£f‘:ﬁn%|cBé’urBéan%‘%foﬁf’comgXund’ 4yOR 1) LDA, RAX Cyl OR Li
LDA, RSX 0 HROO N, 1 2 3 HC

R4 R5 R4 R5 thlg R4 R5 HCO N LAH reaction 30 CYO O
CYO CYO Ove 30 O O Scheme 3

OsNH,
.OH

PN /ﬂ\NHNHZ N L%TiN‘NH
JL\/O - qu\/ “OH |}J\\/ oH . S

11 16 17 14

20
Further alternatively, compound 14 can be prepared according to the procedure outlined in
Scheme 4. The acid ester 18 can be converted to alpha-halo ketone 20 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

24
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WQ 0094808/ 064157 PCT/ US2007/ 085100 The PCT/US2007/085100
2-am notriazine 9 can be prepared by the nethod
out|ined in Sche Senj car bazi de. 13 can
about égdré\&a‘?ﬂ&wno?P ¢ helo ShsfAnE At Wb e m@? febagefifincdione can

produd®Be NCRbtutdd?2, MG idihddidnb 20 ,whidhddan Be c@fkveaw@chlﬁyrdmazmone 23.
oxo- acet.al dehyde . 11 by treatnent with trj ethylfo

Ox1da1|1(m M LAoTRSytable (p(llchaﬂts sgchcslo Brlanipbepzengsulfonaie o5 teyt Plﬁéﬁlypochlorlte

or DDOIch@zicAReridAnoingh can be converted to the
corresponding chloride 15 by reflux with POCL3 in an
inert solvent such as chloroform 1, 2-dichl oroet hane,
or toluene in the presemgref4a catal ytic anmount of
di met hyl formam de (DVF). Repl acenent of the chlorine
in 15 with ammonia can yield 2-am notriazine 9 whic
can be convgrted to 10 by reaction with the chloridg” ™~ .\,
8 10 Schagng_2 1HCI OYNH2 0Jf CH(OEt)3 O H2N NHNH2\N 21

H Ac- Oy2*D2' uO q%ﬁ( CEt 10 OEt EtOQ H20 Cy2-L2
,1 g% 13ﬁR4 B p Sy2 RETYT Oy SNH PoCr3—2—>
ey oy 292 i KPfiyR) CYEy N.N Cy 8 CIL2 Nch "N-O ~NCI MeCH
NWH N 2N 14 15 9 1® Alternatively, t20e triazinone

14 can be prepared according to the procedure outlined
in Schene 3. The oxo-acetal dehyde 11 can be

ransforned to the correspondi ng 0x0: oxi pESCLBa
eacti on 15 of 16yaifh Nsem car bangl ve thg2
ung-%¥7 1 ks ol y T\E okHt he oxi ne 17 foll ovved L&[/N\NH
Ul at T I II NS

ec sule can

tral
Uégﬁen@ 3 OH O oY NH2 N O NaOH

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-butyl 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 carbonate 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 3

25



N Y2 11 2 0 O H2ZN1~1 NHNH2Z NNH L N, NH ~N, N, Cy2
L2 -OCy2, L2 OHCy 2" L2 OHN O 11 16 17 14 20
wao-enoslet1sal t ernati vel y, conpound 14 can be pr eper/g82007/085100
according to the procedure outlined in Schenme 4. The
acid ester 18 can be cgnverted to al pha-hal o ketone 20
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geneMeNE@MBY 1 ef | uxi trinethyisulfoxoaﬂyn1 Y
chl oriBePwith lpoapsi urdétert - bthdixizde i NTHIRHNH, N
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hydrogen chf¥ride at 24 WO 2@085! 064157 ~ EOH g2 J
PG4T/ US2007/ 085300 about 65C. Nyal kyl ation of a-halo 283
ketone 20 with the sodium salt of
2,4-thiazolidinedione can produce the N, gdbgtituted
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di hydr o¥X i,azj none 23. @idatipon of 23Cwit suiK@pr N Y1
oxjglant s LS‘Ii[: Eéodi um 3-nit r]lignesul fonat@ or \[/ ]\l\\
—tert-dutyl hl or {8 oR" n yieldthe ™ WS
triazinone 1 BMeditiecy OaNNa @) 0 o0\ 207 N
2'\ 2S 2~CI?% Cy2-L OR KO(B8-t) Cy2L Cy2-L 18 19 20 10
02N SGBNa Cy 2 Cy ~ 2 SN~L2Cy2 H2NNH2 L\/N.NH L N, NH
Cr R Bl ooty ok Rl % nf o SFRBEL vetiifosp e procedures
outlin&Scih kente, 6. YOniAeriddeafts, 320bindicndtiidey fiooutht cgridef 3¢ tyetreatment with
.d 24 with N O.di hyl hydroxyl amine in t.he pre .
5 ety iyl e U R AR P A Rl b R Scton of
32 witketidnklo@de $yanrpealvté i triwizinhnd 33 Whichvaade ttand@Emeni bh cgamsponding
-he, pk oduced t-reat .3 dit D WLt h n- but yl
or RSOSSN  00t
wi th thiosem carbazide in an inert solvent such as
et hanol or toluene in the presence of an acid such as
4-tol uenesul fonic acid can afford the conmpound 28.
10 Al kyl ation of conmpound 28 with 15 nethyl iodide in the

presence of a suitable base such as cesium carbonat e,
pot assi um car bonat e,

R5

15

Scheme 6
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sodi um car bonate or sodi um hydroxi de can give triazine
29 which can be transforned to the conpound 9. The

W@ 208064187 3 can be prepared from 9 as previ ousPgI/US2007/085100
descri bed. Schenme 5 25 WD 2008/ 064157

PCT/ US2007/ 085100 S~ S S\/NH2 O MeNHOVe O CS O '~ 2
BGDAC]\/QZGSStI-IBrHZNANH Q/ZLNHNHZN OH 2 NL~ I
2soq/|§ C[\_/| {52 25 27 28 SD 10R59g)
ROy 1 NENRgy Cy NHs2 NQ/ L2 Cl
N -'NSIVE—NI-B#NE(H\ N~-N—28>9 10 AJ\Serles—ei—>

trPRzi ne perEtOHt i ves of forndfta 35 can be Nor el
according to the procedures outlined in Schene 6
AnBfe derivative 32 can B& obtained from 8he chloride
30 by treatnment with 5 ethyl

hydr azi necar bi m dot hi oate hydrobrom de fol | oned by

r epl rrcent wi t h hydrazi ne. eac:;l on of 32 with aci

crHorl e8¢ producethetn e. 33 which c nbe
{or mod £0%he_ U GsEp g 34“

[ ng
g of 34W|th r\i ive t a2|ne ~
der%%{tlve 35. 10 15 OELrNs 6 26 0 (%l /064157\1
PCT/ US2007/ 085100 1 SEt HBr 10 ROyA, C HN-NHNH2 O
N. BB O N N Cyr 30- OR 2)3&t OH N SEt N NH2 30 31 3
HCy Cyl1 Gyl ON \ POC13 A N N\ Suzuki Coupling Ar

NNNES V1 0 1- A)B(OH)2 "N N NNNN 33 34 35 A
sar dceiss of trihxih@ddrivetivde bf YainuMely dah bk @rdpulcad adeordi@ntolde procedures

outlinégi in gahreren% 7a%regt¥n%}1tnoq tﬁeoamdt}% vxp {h tﬁwsemlca%bamde 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 POCI; or

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

10
Scheme 7
HoN
27>NH
Cy2__N Cy>__N Cy2__N
, 0 HN™ s I “NH Mel I IN NH5/MeOH I IN
Cy —_— _— —_—
%OH Base 0P >N"Ss  Base o N)\S/ o N)\NHQ
o H H H
36 37 38 39
i
Cy' L1-Cy1 Cy'
NH,R C .
8Cl Cya X POCI3 Cys )\ _NHR yQI/ )N\\
)\ Base N
4o 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 chloro-aldehyde 8 to provide the triazine derivative

35
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outlined in Schene 7. Treatnent of the acid 36 with
t hi osem carbazide in the presence of base such as 5
wa@owse1sar bonat e, potassi um car bonate, sodi unPCT/US2007/085100

hydr oxi de, potassi um hydroxi de, or the |like can give

t he conpound 37 which ca(r;é ﬁonv§rt to conpound 38 by

al kyl ati on wi th net hyl '8¢ °® Tri azi none 39 can be

obtai ned from 38 by replacenent with hydrazi ne
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gran transf orres nd| g chl qri dg 40 /by
r\ﬁQ nt V\Ata‘r%r( \6\ 12. Reagt Fbn of 407" F%m
ap te agli;Ne can a the triazine deri PR

herrecozpnnuzN NH2Y2M2c20 NSOy ~
q/43XN~ NH3/ MeOH Cy ~NNgy OH Base Base 0 H S Basés O H
S~ 0 HNH O36 37 38 39 Ol Cyl L1-CYl1 ¢yl ¢yl 8
ClCy2 ~X. N, POC13 Cy2 XN NHS Cy2 X, NON-NCI NI--N
Bage ZWMizmel\M thit*He Plepd k@ € th&RoCbutlifddRi eme 9 The 2-
derivatives of formul a g can be prepared according t
5 aminopyiniding dd ¢ap 8 obtaimed by hpaiiag aj MixGEhehen gramgigldghyde 46 it guanine

hydro&%l: ' Rﬁerﬁ)itw% oS éoﬁbl@ﬂgn@f ﬁﬁn(\/ﬁylflﬂucﬁi@l %BWnQOJcQﬁh'P with aromatic
2" can give 2-am notriazine 44 which can

Ar
halide lcéfaé(t(cwgﬁ AN ERMAtCoN P @h%er @, Bio D yides éhertraningiygmidige 44.
derivative 35 27 WD 2008/ 064157 PCT/ US2007/ 085100

Scheme 8 0 Cy1, L~\ J L1-Qy1 Br | ~NAB(OH2 N8 O

TAr / N~ Suzuki N NH2 NSEm&P N coupling 43 44 45

2The 2-am notriazi ne 44 can, be prepared by th hod
c tTd ned i nNiSchene 9. Thg 2y e(Hg?%

od 1njSckere 9. TEACY -2 y
NMe, HaN" "NH, N~ ONH, Suzuki N "NH,
coupling
10 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
dibromide, 1,3-dibromopropane, and 1,4-dibromobutane can provide mono-alkylated product 49,

15 followed by treatment with either 1) sodium hydride in dimethylsuloxide (DMSO) 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 Cy1 )n )n
Cy! — B\ — ——» Cy
Br(CH2)Br o) o MeOH/H,0
20 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

25 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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m xture of an enam nal dehyde 46 w th guani ne
woyasociibori de. Alternatively, Suzuki coupl i ngP@Ff/US2007/085100

am nopyrimdinyl boronic acid 47 with aromatic halide

Cy2-X (Cy2 is an aromatic noiety and X = d, Br, I)

provi des the 2-am nopyrimdine 44. Schene 9 Cy2 O JNf

H HC N Cy2X (HO 2B | NI Sc¥iviea2H2N NH2 N NH Suzuki N

NH2 2 coupling 10 46 44 47 A series of

cycl oal kyl carghgxylic acid f.or rrul a an be pre H
byy U henet hod out i ned 4 §§qhe kyl &t |

of al pha- supg ¢;d;)r1rgred met’hyl 48 wi t;thy@negmm
al kyl enedi hal i de such as ethyl ene dibrom de,

1, 3-%i br onopr opane, and 1,%- di br onobut ane can prowlde

nmono- al kyl at ed product 49, 15 foll owed by treatnent

with either 1) sodium hydride in dinethylsul oxi de
MethoDMB® or DMF or 2) lithiumdiisopropylanide (LDA) in

TGPV B LR, A BRLIK SREROEH GRS ESER Lt proren
kinasep intodilter I’wdhfommt@un®dd‘ thmﬂvytdrooanil@e RotsasfsihadER subfamily (e.g.,

h i r lei ' t e i i
EGrRHERERE nlf o WG SRR YRE B RERE RO AR 0. o
the P[mf) gubfamntaly 1(¢. g]—thy PRGBHIphy amd bet@re@p@rﬁﬂsm )c"kit&nd (3] L@-H) of the FLK

t rje
subfanll\{&%_eyglzlgm? g alrﬁ%oxy Iﬁ%n—gg?egs éLl el %}ﬂgé’es 1¥KD§/F%% ﬁleoffetal liver
kinasep} @pd&-@danilrtherfrahiékeciyrosios romsbis riganril X ¢lt{lean8 21t@3), shthart GHnreceptor
famlly%e:g é?§F§? FC‘ﬁINREthﬁ%IS?%}SdISI AR gy 3?1%2\9% s&l{férgﬂ}y (%Zg %%etbﬁon amd Sea),
and ofathk\Wrenedi all Jalslésgs dod, dek2etrhlylabhesubifabriloyi bhegome embodiments, the

- diqbr. Q [ nobut ane, and the |ike
Compoﬂlgg)spogggilg\%‘qg% IR?JG?‘ Eﬁ %Cgéflg’ Oglcct}g%kyl carbonitriles 53,
wihe keripdimodelafed i memnd to yferhty dnobifisy ® moreak foprddertdse activity of an

L e
Accor&@b,mo@ﬂout@y otltlleO}aven@bh On b@u%emmgpdfomb@}@inglaym@bin kinase,
such ag) a1§ ﬁTé%Ja&gﬂfﬁtl‘lﬁ%@?’qﬁmg g ygl?or(;g L(!ngg’ml{ﬁ% t}{en:g n%e% Sv’v.ith any one or

I nventi Cti v ty protern Ki e
more Exla:rmhmlmd@meqomposmqnaé@snbnddmeat ed by the conpounds of

t lﬂ? erﬁ‘eV%oid%‘enitsp %nliﬁ%%ncg%ﬁhé) Lregéﬂ? inug%oﬁ l‘éz% %&I‘ als anﬁl%togs 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 c-Met, KDR, or flt-3 kinase. In yet
further embodiments, the compounds of the invention can be used as inhibitors c-Met. In yet further
embodiments, the compounds of the invention are selective inhibitors of c-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, ERK1/2 and FAK), cell proliferation and survival, cell

motility, migration and invasion, metastasis, angiogenesis, and the like. Thus, the present invention
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i seasge; in ti i sease
analogd A ol AT TSR byt GBS s TRl foxuridine,
cytarabif€l I6\dhéit@lop\z!ﬂ‘il& 6-shi@piifid, ﬁﬁdﬁrﬂ@e@ﬂmﬂ)hﬁ@,lpﬁiﬂbﬂ@m%l‘@d gemcitabine.
ase

| f th
b SugPleoimphe ity 3 St licr fEenet i oBuls R gram . ceruin
naturaBpiatizkseandanal dddisarivics g\(l)\ﬁeﬂh@&aSﬁca gldielilg, Iaﬁtﬁtumgr zdmsmﬁdse Enzymes,
0.is experi.enci.ng. or di.s
smonp R anch g BB PBRETHBI Ot ot CUPBT < PN Gisacu s Blomycin
dactm@rﬁytiﬂtl t damobicth S@kd@bicli . @irbitiay edSitignt ha-Qaphoitagy (Taxol™),
i G304 AR GRS ST 3 SEER AN, ity
empmmﬁrﬁmaﬁﬂkaanal pharnaceutlcal agent s or t r eat ment
th h th
TR TN N TS T —
rdmmﬁhﬂhﬁmnﬁ&mﬁﬁn@e1ﬁm@Md@hmnnmomhmenDne etc. ) can be
nbi nat h t d
B E P ST Al F 5% RIS, o PEpPRERE gpayme: o
topmsﬁiﬁﬁﬁhehhlﬁbﬁﬁ)rd@ﬁmbabﬁd 1hﬁ<l$>ﬁhﬂﬁoneTj§llet1r&gemoﬁdlﬁH’uoﬁ herhﬁlmeQSuch as cis-
t et th
platin aﬂ(g c?rﬁepzﬂtnr %}? (t ecrag resp0618 ng'lrarsr ﬁ{og'ﬂé l@lﬂwafs aﬁﬂ?%oélal therapeutic

agentsf BOABYorirg Iteghiﬁlﬁ aﬁ@%ﬁﬁtoﬂ&ﬁem{ grb@rfapires can be
r.se Uent

a ni stered si t.ane
ST APt Mty AR bR pIRIRE g gfthummab (Herceprin
antibodidg to- abanmﬂito@gﬁnécsles s@ihue @Tkmnzaslelelmdmm |1n<g aagEdics to cytokines

i din r stu Fbrc
ar-10, kYO Y R ATHTg herpemiea bl b RLo R bckipesps e or their
ligand% Ji@hGeiay- Hmnugém%n?/()l\gﬁlbi &6 antiDevias |Thﬁ'f?1ﬁ ‘antibody” is meant to
X asti SOrar eni X Sunltlnl tent
incudb O R RIS B draroC i e | fimer b @5&%3531 e ) as el a
anﬁgea.@%{ng%gﬁa}ts MBa005/ 004607, WO 2005/ 005378, WO 30

2004/ 076412, WD 2005/ 121125, WD 2005/ 039586, .
2 60T FoEA9SCT PESNBOREY Mé@asthosmhatz'e}e@v Gé@s@ecevﬁﬁlgfaﬂon such as
amagoagaa«s ORFBHRRe re\é@t&QQﬁfl WD 2G05/ 040154, WD

030140, 2006/, 32 % 2005/ 070891, WO

26057 s W08 1%%1:99 OsgnLRIEpRpt thpmysgyystem such as
adjuva@%r adopBR5T 00BR4Ad3,. 2006/ 0046991 and 2005/ 0075340.
Sui t abl e chenntherape tic.or other, anti-cancer, age

£ QR GPHOHERY, aeentst Brluds aRFucTar HinGY Sl 3533611&@%%10 s, synthetic

peptldéé DBlAUEcAfks ad tB@Bindnk Mikdsad, | on, ni trogen nustards,
eth | eni.m ne gerlv tives, alkél sul fona

S,
N R R e Sy aBRYE fginy, are known to
those thhdﬂhﬁ'&ﬁé‘ldirﬂ €n a6Yi6d0) PRaSIRAR ol (ydeexadd M the standard literature. For

examplleP ?%{ﬁgﬂ%ﬁ@tl%?fg‘ﬂ‘%{ﬁ’a the\-i,cl%lleor grbegf%}l%%%?}%gg ersc?rl eg in the "Physicians’
Desk RGeS 0PDR)EEI.00996t Edhﬁ(hh wiediel Mcomiasy mompadyN eontvale, NJ), the
dlscloglgei(g‘lrv%lg% 1§llglg(§rg%§tt6(li Fg% ?S{:%:Ilazg gs if %ett ! oerﬁlt 18 %tso (e:rlltgety

Pharmaceutical Formulations and Dosage Forms
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Sui t abl e chenot herapeutic or other anti-cancer agents
further include, for exanple, antinetabolites
W@ rovshogdbng, without limtation, folic acid  PCT/US2007/085100
ant agoni sts, pyrinidine anal ogs, purine 5 analogs and
am nase bi t or as net hotr

rég %%ngﬁplgg?sl phaﬁaSW%]ﬁ Iﬂﬁe 001-11&)39\11}39:“5J QE f}ﬁ énvennon can %e %Ehgfnistered in
the foﬁt mhﬁlﬁiﬁb@mtﬁl Icﬂlﬁposﬁrohshbvﬁghl ani ddempinhiliar@raalimpeund of the invention and

ho tostat and .genti tabi ne. ,.Suit abl e
a pharRAGRBORL Fecs BT b Do e FOR St B St 22 P B! known i
the pharf@tdneieal aftQind @ xabddiminictedet 8 A vartiddy off ralite) Q@tudihg ugsndvhether local

or s P e BrL P b et 4 [RGB may be e

(1nc1u(ﬁﬁg mﬂﬂl@phlylah@tmmuﬂm} n&hﬂbl‘hn%lnvlluﬁhbg astahael, vagind Iandsfek:taE‘dehvery)

I nomycin, da nor
pulmol R Gt VIR G EPHRGTIGr QB o 4PSEte: BT dyepebuiize:
1ntratr=(c_ﬁwl OlhlfFﬁl’)a$al dpidehtiA e Itlﬁnsdéiﬁﬁbyﬁdilﬂafr osraly @i p’arenteral Methods for ocular
par a er ons.
dehvel'l‘y,:("ﬁ_nn}/\(‘::lu& ‘rtoglr(j‘?lglsz}adaﬁmstgﬁ ?eélﬁldﬁ%f it coauﬂ(g}v ? (].)(fCB@f 8¥ intravitreal
1nJectllalg amt ﬁtrf)dimh(bid by naanebblb antetelCRT - (i)]nthaﬁtﬁasihsfeﬁz (ﬂu@lcally placed in the
etrazo C Cl tabl he
coniungSi o B oS3 M PO IsPde i PO (HEar i AP uancous,

intrapsitéricalbloe Mtremeytiat Oixjectioagent mfisloah (ﬁS intracranial, e.g., intrathecal or

: L dophyl | t t
oo R SRR B BB e & e gl ot dos, o
may bf)lfét dxadpie, Y ar ddhﬂitﬁlbil@’@rfﬁﬁﬂ’pﬂ)m ShameRueal einfposifb@itand formulations

for tORl?@ a bggt;llo%éh{]y ngpﬁ%ﬁ% %]r%{%%gé]?)gmgo | féngnﬁss cregms geli]s drops,

suppodl‘eﬂéwwmdiysnhqui(ﬂgﬂd deeandommalqu¢mczgrcmﬂa aqueous, powder or
gancer a ent i ncl ude anti body

oty b Py 2ed T B iy S5 PSS Felb e coptimy - 20

afMhis bmdaneSn taﬁ;o ciasltidesuphaineicyutioall muﬁoaso@uwhlcﬁs‘coﬁﬁhﬁméf the active
. 4- or antib estoc oki nes
mgred‘ﬁ@é °p° o 1?“8“ of %15’ ?OPWS?ndér?? g‘ﬁdﬂ‘ﬁ?n’ﬁ‘ﬁ‘e QY% it R lﬁ(ah%rl {{ one or more
pharm&f@hhd@ﬁﬁl@ﬁeptablet s Nk kiakiag abe andp@itiohd@if rithe linvgativahs the active
. such as anti - .anti badi es d/{ or anti.-.c- Met o
ingredSHE PS5 8 MirkE B PR g PL R B BF cpotopd pitin sueh o
cameIWh Olhéfoﬁﬁ]to'f b‘ﬁldéx@ﬁlp](e,Ga gapsulértsﬁ(ﬂﬁ{ gk, or Ppdley Condaiddr.,, When the excipient

serves gﬁ? '?ngéeﬁl? °r?8| 8 a sg%le 6&@&1&?@5} ok Eglg%%ﬂﬁ%lé%l &nﬁlé I';1cts as a vehicle, carrier or
mediuartbi the anive [ngazgﬂ’:ﬂt Thal the comedsitides dah s én thé &itrmblf @blets, pills, powders,

t h t t t
tozengepr SR i Ee s S e R i BB Setierqsply g @ soid or
a liquid miediapNdetie gy edSHt;ﬁmalg gor emmbldpl@ ﬁ)h«)%gp h&_tghﬂchﬂ;l‘mﬂﬂlvé bBénpound,
t ) t opri.v
soft apf THE g eEmape e ocsiaf e s o RCplE PRI i Slfilsgpackaged

powdev@CCi nes such as dendritic cells, synt hetic 30

pepti des, es and reco [
DL hsHE e o O ReSt DR A s P BERRO M e 1 Bivign gy avoropriate
particlaBizt pﬁf)r mmmMgewalg ﬂmtcsheaﬁ@rédinmm Ift the atttves@mpiinklieubstantially
addi ti

insoluyB ey 35 ined k28 ebiehnsia P Loy R0 20b S rdfleafivg compound is

substahtﬁvfblya@hmrrsbmbreathle Quartiofe gimnyandfe atdj‘lEted mgnﬂmlhgrtagﬂwﬁdeca substantially

! s.is.described int i cians' Desk
umforﬁgfsé?bélﬁ%mq?%ﬁ?uq%OB’. ©&- f€%4£ on Medi cal Econoni cs
Csnmallya,m]dl&sntf\&aﬂtﬁle Mﬂp;enfs hﬁ:lud&Eia(dmss,C(!le@BbHe,GSwfose/)hb@holi Sannitol,
starch?s?ggur Oaiﬁc?i(téi?,g cg [ el np&l(?é)ur ef Za:‘lgelng frﬁlaéa s %ﬂ%o}lrnt[)o%aé%lém silicate,
microdrgstaiine GRuldYB, aﬁl@ﬁhﬁlﬁﬁﬂcﬁlaomélhiB)EQWdtQBW and methyl cellulose. The

formulations can additionally include: lubricating agents such as talc, magnesium stearate, and
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When enpl oyed as pharmaceuticals, the conpounds of the
i nvention can be admnistered in the form of

WEb@smeasut i cal conpositions which is a conbi ne€T/082001/085100
a conpound of the invention and a pharmaceutically

eptabl e carr e conpositions can be prepare
miner ] R I CHBRAT HT-CHES B HERBO RGBT G iy and
propylﬁ?&ﬁo@ebeaﬁb'ﬁteﬁl s&te&élﬁﬁlg :kgénta, aMél lﬂiaﬁiﬁyig @éenst’l]ﬁe&S)mkaitﬁXﬁ@ df ﬁhg invention

ther 1oca ment de
can bSREMEE R APEA o BB F VBT Bhte Tt pLbt 8 e an: e
admints@tionad the patival byckiniploydRipréaburescknand irf e arICOUS msnbr anes

AR B S 4 s

about ﬁ@mdlmus 1@r mgah@s akgly abait uad it(ﬂ@)oby3 mm@,udﬂ tB€dctive ingredient. The term

"unit nt A gtr&%g{]e%% rﬂhgsfﬁ Zln S?rg e unE/H lga & 2% grggg%{ﬂ%%sgg ?or humzlﬁ subjects
and otﬁéﬂ thMBhyls,Cach mﬁcbdmdaﬁnﬁg)p Ipfbaételadﬂiﬁdl’mﬁﬁtftjabf anivé @yaeerial calculated to

bco uncti val eriocular, or intravitreal. 10
produd BTGRP bR B4 ShrTE e Bl S8bient
opht hgil et @ngonsedan He Sffdfc@lv@a\}ek ywﬁﬂe&bﬁ@e rangd 1@l is generally administered
sac Pare ni stration includes

in a H% rtn{,a %%%]l\g{géffecwfer gg(ﬂn& 1l?|b§ g] lstg?l C}ﬁgvever that the amount of the
compduﬁdi a@apely iathahésdredowill u’sﬁdﬂ&md Sletdinginied by E@iybioian, Qif:cordmg to the relevant

t trath
c1rcu1r}s%l1¢zje§,vlgglﬁh% J{encroggg%{] 'irerageld] %515 g?ﬂ egf():g?dmlmstratlon the actual

compadddradihinisteadd] Bid ag@vdieht,i and trédorfse bﬂ’thafmdiwﬁlham @hteenh) GheUsverity of the
. _dose,  or for exanple, by a continuous
patients &y PROMS gﬂﬁd?@ ‘Phar maceut i cal conpositions and
f Gbmﬂ:@hhp fid Lbmp@itiohofick ad tables] the pifidcipal @riveryredivnliutexed with
tran tc otions, cre | s,
o phapEREET EsB b AR BB yqroire i s € ombeencous
mixtulConyY emﬁpoomabf tbéwla'emmnma Wleakd¢fereing to tAgt eRismuptnw@mpositions

il bases, t the, |ik b ..
as horizen@ios M SRR et Bl RS fnbai s LR e gpositon so
that tlmh@msam‘ﬁmﬁ taabe fb@dilbosibﬁivmaﬁ it  eqimlly Odtfeative, udtSddstige forms such as

tablets A ¥ ah S e S of RSBl p S b T HSE R S Rt forms of he

type dé’danlpﬂdabmccembmmglfﬂom, ateepipihDa t6afout #0sng dfhawmkidiggiedient of the
o rr%) sitions of the invention, the active ingredient

preseny g r§1|8]Pcal ly mixed with an excipient, diluted by an
eTh¢ pab&mst OIOpllle € Itlmspn(dsm ilvkmioa uah ba coetadi fok ebtheiwiset b@mpounded to

ca or .
prov1d8 taﬁigsrag% g)ﬁlfl gffﬂrg}ng% gxaﬂ?‘c}% g&rg OBge tlonsfé'?r\fg t]&e tablet or pill can
compride bl @ntr, dosdge @adabeita dsghlge domlﬁﬁmt taolattek, betng ih thﬂ ddreh of an envelope

eria i ch_act carri.er or di um .
over (ROl THe 14 SPGBt NG “FHEY oY il olHpduRt roRE S o rsi
disinte@ﬁltibﬂﬂ int the stbmbdh a@fl peabil @t mnelp(tdn{pSnean)\Miﬁsr @itacito the duodenum or to

sachets, .cachets Xi,r.S, Sus
be ol e “Eamany BHERCLGh dinE (R0 EY PRERShERT pyesgpnes s
materihlQ 1ncaldiﬂgqu1ud1bﬂﬁff ipdynerioadidsrmd hxtaenbdiiolinitgic aidy with such materials

0. % by wei ght of the active conpound,
as Shegagf%%éﬁr&(ﬂ??g 8866 uiees ?f\ét@?psul es, suppositories, sterile

i Mhetgqud fems @l which g, compelingé afd domppaﬁdmg)é the ma\aﬂeﬁ@nnon can be
) | n. prepari.n . for Iatlon t he. |ve co
incorpieR o R B il o Plss o pASas i h R RS S5 RoB favored
syrupsp El(iluabust(ﬁ (ﬁl()ﬂi]it}ienzilmg, Wldt ﬁavbfeé eotuli@ins ity reaidicesitssuc ds d:olttenseed oil,
subs

sosam i TR B 6 SR8 o wblambE R Sl

t I@emacshtlcme ﬁmn]nrhullaﬁion Sor Snsb&ant |1a¢1h<ye vmtuebnss a@hdbbkwpensions in
rei size can adj ust ed
pharm6(i_68 (%0 g% agcegta%lg,t Aquesus | qr yorgan# %ozve%s 1tn},xt1.ge[:ft hgrﬁofo ﬁm(% quwders The

formul ation, e.g. about 40 nmesh. Sone exanpl es of

sui tabl e exci pients incl ugﬁ | act ose, dextrose,
sucrose, sorbitol, mannitol, 35 starches, gum acaci a,
cal ci um phosphate, al ginates, tragacanth, gelatin,

cal cium sili cat e, m cr ocryst al li ne cell uI ose,

o o . o
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formul ati ons can additionally include: |ubricating

agents such as talc, magnesium stearate, and 33 WO
wWQo®8/0ea47157 PCT/ US2007/ 085100 mi neral oil; we€T/Usz907/085100

agents; enul sifying and suspendi ng agents; preserving

liquid gai)@%i zwgﬁoéﬂggs:%&do%%uﬁ%i%@%%ﬁ {ﬁ%él?}{ gc)égp}% ene%cglap}ents as described

supra. GO m&SdIﬁHOGiﬂﬁ:n@f th¢ beamposiviemt daroaimisiatrch ®y fi@rdmlloahaal ﬁ@)lraﬁry route
t rovi de sust ai ned o I rele se of .
o togf oP SPGB e b BF TR Mot 1 SOMBETON B ErBerhatrpycbulized
solutiday n@ly'plbeoyﬂeﬁlged) dﬁ@ﬂgﬂ Uroas tiieneabnlidimg dchﬁceadsﬁ the mebllizing device can be
c tions, c ated.in a unit dosage form .
atach 0T O bt GRS Ry i G Db DsPls BBOTEL TouTHg, Soluton.
susperi¥dh a)rlpswaérlcympi@md)hs d bte@dr&bﬁl;tﬁrediﬁall}‘@r n@sfallil hemaieticasevhich deliver
the £ edient. The term "unit dosage forns" refers to
eo%ﬁ@@?%%ﬁ%ﬂ%W%%? et&"hits suitable as unitary dosages

f @he Bismmn oSddRjpe@idsor calﬁﬁosﬁioh edminara®l 8 a ped@hwilnvdry dependlng upon

nt al ni.n redet er uant.i ty act] ve .nat
what i B e B ARG PSRt s BBl Rt the st
of thelpﬁﬁeﬁﬁ&ﬁé}m&lﬁﬂeﬁ of wdnbihist@aton] ztnﬂbhfeh]&haf Raetitic Glpﬂ)hcatlons compositions

e 10 .The, acti v oun can be eff
can beGRIRHSR tr el GO B ERAORS G AT e TSy pgpe or
least phifially gtearrthagaiptdngalf ke dakdseaind MOﬁi@ﬁmbns Effeative HosbBewill depend on
er st.ood, .however, that .t anou
the A TR TS ol dS By b He B HiReaBy dlepending
upon YIS isGdhail thease Catty bifje tiedsd) @hd @k evdgiit and pénctalredndioe 9 the patient,
dmj | uding the condition to be treated, the chosen

Mg gttt e of administration, the actual conpound

adng I’doﬁipﬁsﬁtaﬁhs idneniged toekghitientansh besporse f@fhm bheharmaceutical
compolg]-n}ld%ﬁv g%lé %eg nagow{eh g'%feﬁe}(cg)?npégﬁ\{oené Irctg% gg Ts}%ltﬂge(dl lg'yg c&%‘érlltl%pldl s%erilization
techniQ@so ﬁ1a§1 Ibé) EtSrﬂS lﬂid:tléredlSAqh&his edslsuonk ben Wﬂaﬂ&ig@:ﬁfor aetak Weor lyophilized,

tl jent .
e st B R PG et iAlas) SR BRGaS e ro st Bfihgion The
pH of éheltompgan @mpsraums wpicaky ofll & b@twmmsl Aok of, niohsq)rﬂblaslgrftom 5t0 9 and

i ion. f at
most AR a7 S s YEESR B TR e s
cmnmﬁymhmahhysdﬂﬁpmnﬁemeﬁnmmhmxﬁbh@mghmmml@he conp03|t|on
iti di I bdi
" T8 etz e ST St Bheietr iR Y S &iding to. for
exampﬂea blheepasucum luks fonehigas uteattentTiirsads 0lht dndqanef @raduiimdtiaden of the

ubdi vi ed [ for of t
Comp"dg% 6?6%8%@1 8v1é gkferﬂaﬁ anﬁ{ Fne%("gﬁlbal b es"‘gbulg 1?%’8“’13“ The
propoidib® vit coﬁé)s(iitrﬁrgm@)ﬁ‘ a t:dslﬁp@ﬁd bivte invgtied irenphaehackital qompsetidn can vary
nvention b ets .or .pills of e esen ..
dependipl G ainbe b s PR B p Rt Brfiiceb ORefls Ly croplbiciey).
and thp k@ivd @Raadmndmaqe Fooexamafef te dblﬁgoutnﬂtemaﬂel antmige caf be pr0V1ded in an

aqueo%o[ﬁwlf) %wac%ﬁ)c ijﬁ %)}utlggglglg%ln{rg &E%%to u'io d ? 5 /vp otJ tLe compound for

parent&@mmﬂﬁ@ﬂﬁt,lont Bemé &ipicar ddeidngesi dic frb@ ab@t[tm ;Eg/k@ﬁd Bomel Op€of body
the former Them%mo cogﬁgnegts can

Welgh‘b@er g?.y S PO e&nﬁog%ints £ gWeg &sirey aPQé% pg? msg?k%atg %1%0%%l 100 mg/kg
of bods}I Vﬁdlgﬁt P @k Vit dd3adehe hsdlya_fm@épem ek Firdablehas the mﬁfe and extent of

nt S |nt | 0 e duodenumor, to
pmgfﬂé@é% ég lﬁeaﬁeegre(igoédew ¢ q¥s" fk’ﬁaw SRR & ﬁ*ﬁmgme%%ﬁr mfélele}s@a relative
biologfcar eﬁmhj entier b@mﬁo&}{@rs&eaéd CRahulRgD, of Uehe3DidBt &fd al Soute of

| a nunber of cids and m xtur
admlnﬁd?%?#%“&% floes e e§g 'JEﬂn? g 156 TSRS AT £ %“Vide%}? in vitro
or aniiddlGRael test @Rensel | ul ose acetate. The liquid fornms in
whi ch t he conmpounds and conpositions of the present
i nvention can be incorporated for admnistration
orally or by injection include aqueous sol utions,
suitably flavored 35
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Syrups, aqueous or oil suspensions, and fl avored

emul sions with edible oils such as cottonseed oil, 35
wee@ane161 |, coconut oil, or peanut oil, as wePCT/HS2007/085100

elixirs and sinilar pharmaceutical vehicles.

ositions r.inhalatio r insufflation. incl
SOR Bt et BF, B St O B ARt bRl g% WiiPone or more
additichaCepit ablgedicag teiihSca@rindidg any @hathv@titas agar sﬂfﬂh)@ts uh®siral agents,

. thereof., and .The 34 WD 2008 415
Vaccmﬁ,ccﬁ-l}t%g%% g%le\éganc?rf d{ﬁlfném%?upgrsfsiala}s {Hﬁ%@mag)ﬁéagﬁg@ and the like.
contain suitable pharnaceutlcally accept abl e
exci pi en [ supra. In sone enbodi nents,
lﬂbdéﬁﬁé”%8 Bgm?%% %Padn1n|stered by the oral or nasal
r asipthéradspcy off tﬁupﬁsenf mK/eﬂtleﬁ &ilatﬂ;r to Slyste@htCdyef paclhble, heavy metal or

. I ti ] b f
rcio-EIBES R LB Ry FEHE B St bbbt pyo in asess
both i b dnben nelubi wtdgindevd qeantitatihd) éhe pedaeth ikiagtgtatbeVinaBsue samples,

mctudf P P G 6 s P EuFe Rr hytct lgbeled compound.

Accor&ﬁglyl,t itH@N preseédt! SP@AGINO inchudes rbiaske enAaRPaSys | BAS c@adin ch labeled
nistered orally or nasally from devices which
Comp%@$1ver the fornulation in an appropriate manner. The
ambel picsadf ine@npo lﬁﬁlﬂleﬂfnclﬁldémﬁﬁd)ﬁldaﬂﬁ-lﬁdm ld')rﬁlb(ﬁlhﬁioﬂtﬁe éompounds of

. patient var,y depe .y i S
the i Aoy Botoiich Bt SR CE R hestpi e yon where
one or@o1P raﬁmﬁydra)(dpﬁicﬂf ort fudtapyd byt Meatdiataeing hO a@imit R@ss or mass number

. th f t d
aiterdif b b i R PR B O B LR, o s - pubrify occurring).
Suitabfedtadiovius lides @t ey be ipadrpemtd alcompainds off thepresaat ihveativrainclude but are
ff t. .l b 13~ 14
o 35S P, FRoTR A EACRSE 5 EHRS ST B b .
BN, 15Noﬁpl ﬂD O PsEPEe i, vardiBe SBni' Y1, “tiedendd bh. Thehedionuclide that
t ted. I by.the .. .
s ine RRE R o P R PBYG 1Ot e oG ecfgplaion of tha

radio- hBdédoc Enpoued) Fas eid'mq)les dveli \tzzy‘o (D]f)Ot doeyrkd fdaldg, antlhemag@ion assays,

comn R BN AE Fhmtoeti ois. aant i SULEGHTTH % i PERE For radi-

1mag1r(gaapplﬁlﬁt1d>rﬂ "chEFf'on, r‘r”i3 sz“lpﬁbﬁmdé&t orCadr wilt g&gj@ﬁﬂ? bé ﬁllﬁﬁ useful.
eriiirze

o) COIVEROTORMT *STRRT FPIALT Of " RRRAPAORET ot ¢ hayPBEY that has

1ncorp31taeﬂla|t &eafti dnt eddchuclAlgU BOtSncS@bvtinens tbaradeaudide kaghdted from the

S 1125 ns lized, the lyophilized
g“mPﬁ?gﬁéV%Fagh %’ g%ﬁgﬂ%ed with a sterile aqueous
C 8yiith@@ic nmhoﬂﬁ fdr d)ncatjmmng taﬂﬂ)t-iis(ﬁdipes e 0:20nip bbmifoutdseare applicable to

tion ly will be between 3 and
CmnWTquﬁﬁpgm%P% éwgﬁFyWiﬁﬁﬁg %3 ‘and nost preferably
f nomdio-tabel&d clotnpwiﬂdl ob&heu nakensdo @an theatisads & af sﬁ@d’nﬁr@i assay to

L the forego exc |ents carriers,
idontiflep e D B R Direr Satisrhdor Hen B o fgtic. e
compo’ﬁh@ dah &k apauttédciod s a]gEtthf) réduee Blﬁﬂ'ing uhds radio Mbele@ bﬁﬁlﬁ:ﬁlhd of the

i on can, va
imvenrg 5 ey S Goad Pt T &Py mp 8 Reontf R the radic-
labeledredmip@undfor Biddihgioshe @izjaadiedtly berelads t€ opadingfibihe
heal th and condition of the patient, and the judgnent
of the prescribing physician. The proportion or
Kits concentration of a conpound of the invention in a

ﬁ&ﬁ%gr?geg m?%@?% Fi gpnﬁ%d %nﬁgag%n}%lg% ég{ts 8?_]62\%1 tg)éf:xa%pyep mn the treatment
or pre@d‘mabrad:ﬁ dgchet,i snsh {secatcer altlyetha plivoldec refaried to Bereint idch mulhée one or
more C?’P Igetrrr% g{;]nsfatm;rélﬁé Ibgp apga\l(;‘,re%tgzalanﬁﬂpolgltm%gzu%grqg oundﬂgl?r%qeg @%ﬂ effective

buffer solution containing about 0.1 to about 1096m/v

of the conmpound for 30 parnenteral adm nstration. Some

typi cal dose ranges are from about 1 g/kg to about 1

g/ kg of body
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wei ght per day. In sone enbodi nents, the dose range is
fromabout 0.01 ng/kg to about 100 ng/ kg of body
woweiogle41per day. The dosage is likely to depeneCHOSHOTIB5100

vari abl es as the type and extent of progressi on of

t he di seas r. di sor.der, the over atus of .
amourf i a SR BORR e TREf o phETHGHEY acct Rt Gy BRieot shch kit can
furtheieihéluda ifydesifedt hie ¢ apoomdriss| @atoatdonaf plfaﬁtiioalﬁtic@rlkiocfon{pbﬁents, such

exci pi.ent, and |t route of 3]% adm ni tratio

as, fopexuhply. v%onbab%eégsw MRPEHIE %rﬁC%FBE‘EI-er @oh syl ditional
contaifidiy, ¢S agl@fli Mﬁ@a(fllly(hm)drcfht W ﬁhb@ skibied Bintherak. Iimdetiont edther as inserts or

as 1oy S e St s S TR OB e S . gt dpinistation

and/or@afublineatdr afixing tha cmﬁ@nemts e dscalebdhdlnded &l thakit.i ve
di ent d h eut
355 5500 S Bt S0 P Y R R R IR i

exampllg¥Taid) effead &6 CiltiSrativeNPip@ esS WP Ih&SﬁﬂﬁﬁtSnded to limit the invention in any

ents and .the |ike.. 5 Lahel ed )
mann ot T e R s itrrt pcte i paep o] Ppaggeters which can
be ch@g@&ﬁﬁﬁodlﬁb‘d&myiedlhesﬁﬂlﬂlye&e band tesl0f EBRadInpaytRls of thic IExamples were

radi o- | abel ed conpou of the
round j KRR LHAIeAr G ST RO B BTy PR e Ag Hg. but
also in assays, both in vitro and in vivo, for
| ocalizing and quantitating the protein kinase target
in tissue sanples, including human, and for
EXANHﬁﬂmifying ki nase |igands by inhibition binding of a
bel ed ¢ ordin t he ent .
| BB TRe Ftisu; HAESSHI D bBGgS! FRST 1aonpgimprances. the
crude @mdtmt lisad eliadre otf(ﬂefgﬁﬁ&d)lﬁféﬁ; Tyhieallpr %@ntomdiwaets&:mma‘dwrﬂ fpieparative

scale l&yoﬁyég %I“Im%o(}e éda éaé%?gt%%{?wﬂﬁ%f ﬁ%sé g%qrrra};)gragpy (silica gel) as

indicated adh Ot:hle almzh@plés. dmmealn d)ret[ﬁraavet: ortpatighaed lhifle performance liquid

ne of. nor ns _are replaced or
ctromg gL BP 2l 1) SR E Rl iee iR R o ¢ mase or mass
npHBe? pdrHicaiidnk eWetats Sunfirl't g sahm Mo 1assm leuﬂiﬁ,&ﬂunng with mobile

phase gg @E‘?{TP&% g%hﬁl%lé{ﬂ%?t%gﬁ%@? Plla\gz?tgr??% Béesp}{aﬁ ]t% n@g}l T%é 1}{ acetonitrile; the

flow ratddOB@EAIAL el sépﬁraﬁﬁ)g'r@ﬁdhﬁﬁi&s oftihired foir @sdindonipoveindsingthe Compound
Speciécﬁ\&étﬁ%cﬁ?@ﬁlfﬁ?};orel plfg)r'tj(f%% S gsscRﬁei%tT gﬁ% §e§tﬁrei %Itrepfnia 1¥qe[2$§f§ Purification:
Improdei@ ddCuddt SpeclidNyeth&NOpibBatbAQ, K. 1810m, B8Elass, 5 SparBEAL,Combs, J.
82 Br, wAnOBT . 77Br, 1231, 124j, 1251 and 1311.
Comb‘é’gmr’gdg%fﬁ%é I(%Ogg)l?t hat is incorporated in the instant
r aHi-otd pbgkabne ovipay xXisides Cl: sdepeand M0 niheolspecdliting with mobile
phase 2\2@1}%%@1’%{{% 91{ \Hgt\t}ﬁa%qd ﬁ%ﬂ%%g%‘fg;#n@bll%lg‘glgﬁi&ﬂg?lg%%%mtﬁg’r the flow rate

was 3@oipetht bdpantias gla&isnt is eplimmalntﬁs edch@bmpand upiag diceCodtoldkiCSpecific

2 1251 131 l.I. gener al | nost u o
Methg Phiaren TG Sopiar Bhe res SR T3 TEM purscarion
Improﬂrﬁ%mp’bﬁﬂdl. SpeZﬁBrMetHﬁBDpﬁlmzit%BV KNi ]EBlbmanGla@d, IRy Sp&ksyostCombs, J.

ef ul erstood that a "radi o-1abeled " or
Comb.n hﬁglel%%#4 8c§h‘z%0t¢ﬁﬂ is a conpound that has

| Ma® I‘sﬂmfaﬁdeﬂoraérs laga fpicarme sﬁlﬁd:itddnmcdtﬂaljiﬁcallli’quﬁloﬂ’ﬁomatography mass

e GFRONTRRY St Nt ST LRSS SERSE, SRR Ao Fo0 scri,

LC/MSyNtdi@tnh: oV aret Bose M'at s § nmo? parsat mmgBﬁMs;.madbﬂeplﬁpeA: 0.025% TFA

. i nt C GO are appl i.cabl o, C 0 s of . .

i v R s TR Ao bl e RRBST e o o, BV AW P wi

flow madi.dnilabel Bdtestumpna (R piiath he tHenenipleonefeaty thescumelgitican LC/MS
assa i dentify/eval uate conpounds. In

conditggiﬁlﬁeff?n@s& Sp%fo}?gwl y synthesized or identified

compound (i.e., test
37
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30 conpound) can be evaluated for its ability to
reduce binding of the radi o-1abel ed conpound of the
WO p0o8#6418M to the enzyne. Accordingly, the abiPCT/ySh7/685100
test conpound to conpete with the radio- |abeled
conmpound for binding to the enzyne directly correl ates
toits binding affinity. Kits 35 The present
ExampR7EntHEuabpienyhoH@aashgxhbempiatidaze d12-Ki( k54| usefnd |
for exanple, in the treatnment or
di seases, suclr-a 3 @
to herein, whi ch uderpne or 2 containers
cont ai ni ng a pharnse position conprising a
therapeutically effecti /Jgg O 2008/ 064157
PCT/ US2007/ 085100 anounin“of & conpound of the
tically acceptable salt
Sﬁp['%é?g%%nyéﬁg'u§D¥§%@§%mn'ﬁrther include, if desired,
one mmtuneorﬁ df(4\thlprooh|@1ybdmﬂehydr@¢yaﬂharp>har (el egit iOd)ah kiot), ethyl

egees referred

orthoform e 49 SHG0. & tocfuenes ﬁﬂ? 1d01918r1:10 I (E]rg e (ZY)\f) l%emol) n
ﬁhar nmaceut i C acce e carr ers

d1chloanhztﬂtan® el mLy ong adflugeds for dp omip. Aﬁtelvwdolhng)ﬁ) r(@adtehlperature (RT), the

mlxture%paggn%tent%a&)edt 1 Sfere ucedlspressur tehreem e wc'jis 8u1ilf£€dl1l)thlaSq‘l (?chfromatography
er as T nser els a

elutmngalmthchlp@memhnet ﬂo@n@a}m(imem wodwt (csez adH-NVR ésuoe ®Hz, CDCls): 8.18-
t a r Iy d e or
25 LU FRLe LS Ane e e S f R i dhaa T A ER
kit. The invention vvi Il be described in greater detail

b ific. The followi ng exanples
Step Z.aa}[gx\%l%?rg{g 92 4- trz ?{59—{)

|Ve pur poses, and are not
i At ervded ¢fo2 l21dmtlt0><17-h€{41ﬂnmenhe|n1ahjﬁtlnam0®ny5 2 el emmolfhem@carbazide

hydrocg]}iorlﬁlg :(]ic I I h I hg% il éthanoi ¢5 0 m\?@dl ¥t1rrreedcogl[1]1%§il? at am\{)?enjt & m}éerature and

Ftica aramete
then henpaii tb 8@ AC ffay SyhoatsdT tessaetmn @ixtyre Wblseccmeﬂmaueemﬂ thsresﬁlﬂmtg residue was

dlssolveﬁnﬁ)gﬁ\/g? §c1&’ 50 rglg) V&Eﬁcl el?'ea‘yvg tQ 130f°%uf;39 ? ﬁOARer coglanng[h% Witure was

o one or
concengragdiudéol rdfdﬁt:@ll mGSSLEé@IM@Itﬁﬁue Yas typeted Wﬁm btaylsetlfeo rﬁltered and washed

with df ec%h?alfh%g 3n Ehﬁn hexaansV e[ﬁ]lte Ic%gtaﬂ{ng n?arte%\a{li Wa% C(QFecte¥v anA Qi dter high

vacuumeggioe Ehermned pr'ﬁshpmt Q‘ihlz Igy% %hle@MSl @bf&ﬂﬁslﬁrle separ at ed
on a preparative scale by high performance liquid
chromat ography (HPLC) or flash chromatography (silica
Step 3g3acylows6-(4ﬁdirmre@ 1. h4uheirexanpl es Typi cal

prﬁerrr)l%& aré Ig}l? eé.e%@ ﬂ‘&_%%%g& p? 4 RS, azm nce 2|3 In%nol and phosphoryl

chromat ogr a con sare
chlorideo(8.(owg-) 12 @hb)kbfmriz (fp(m milf)i eat hemrc:d urmalt mﬂsx $unrhi1cmerVb1®i@t After

coohng % lﬁﬂiﬂ)i tr Iepelmgérgoveaj nl?nder rel'(liu(aﬁ)lagpressure niﬁl%aﬁe 1dueD 6}3% dlssolved in

uoroaceti ¢ aci
dlchlomnazgeneB(600nEP/anﬂﬁﬁaS| mured entonget with etjrripdy €lhe fohigtwrer ‘aasenelusahzed with

aqueous rrpéo%s(sjlua a%glpat’?%a% (‘E{O]tgreg hqg}qg%% lgaa 3% @é?ﬁel\/gbﬁgrgarﬂcp f’aye? Cas separated
and thmquemsjater wms qmettt@b@llth dishldemcthargddx10rmlt)hEhd dotmbirat urgenic extracts

were (glle(Fei) (?IV %uﬁm g%? IFf):’fﬁellZeaT Ingtn pg&RtratWI{d%y %guc% ?&g{ﬂ% The residue

was p@pfwdlbs( ﬂa,éh cl@@nﬂggrap‘l‘ly to 2iveCGberiesir@h provlyct. 6 60BN 8BSo) 'H-.NMR (300

MHz, 6%%%)8] 88 fS . ¢ #’H n(:qn]f bﬁ?h‘tol%nnﬁl 4 V\(A}ﬁ?%ﬁj;%gliéﬁ'e kﬁgﬁé Sé R)Af?zlz 1.

0. 15% NHAOH i n vvater and nobi I e phase B: 0. 15% NH4 CH

[ on |l ow rate was 30nil/m the
Step 4. ()r.'gaﬁle({m%)zenyl{’ 124 Z;Zfzzzn 3- -am! el mi zed for each conpound

uésurmg)rmmgs Gowpobiriet $p®gh fal solutive bh 3@ hiopt-6-M-thatropbeny1)- 1,2,4-triazine
(600 nﬁ%@g ur I I Cgtfﬁlgaljoﬁl%gl (% r111‘1L) I%er § ﬁntneali a4tOu’EeTile IP 5c‘?181§"frﬂtﬁr\é Gras sealed
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30 I nmproved Conpound Specific Method Optim zation", K
Blom B. dass, R Sparks, A Conbs, J. Conb. Chem,

W®2008P641883 (2004)]. The separated i soners ar ePCT/US2007/085100
typi cally subjected to analytical liquid

r.o ectronetr for purit )
and hG TS AR Yosthr 1B EBRR pTeb enceN b e gD Pletle to vield the
desired PG EBF@ M) WHIWMBR, dic@tiviged Mathe mextSuef iviteoM fatigr purification.

n, 2.1 O mm Buffers: nobile phase A: 0.025% TFA
LCM%@”TFH}\_@Q%’ and nobil e phase B: 0.025% TFA in

acetonitrile; gradient 2%to 80%of Bin 3 mn with

f te 5 nm/m Retention time (Rt) data in the
Step 5‘&&%@%’% lélfpr?fffmﬁﬂese anal ytical LC/MS conditions
UIA| @hsionbhéimedhglesulpads (5iledl) i3 didMordaBne 6WLbIY was added to a stirred

soluticy 35 LOTRAny - 7 ARG OISV PRYS (40 gal 8 793Cisver 30 min

Upon [:(ﬂ;n]gﬂeté]lbf thazddiﬁori:th\é\&mxt\lre/ vw*shl\red MNS7INC 15t € nid, followed by addition of

o sotin Sy s ey s Ay BRSO AR D 2 b g3y C over

30 mifiD e re@tilhlyg mix@urt vaf ofimat @ - °S fg, 4048inekt) tr1e&fjrthm1ne (15 mL, 110
- t ol sul fonic acid noh drate 200 1) &

ool PSR PHAD T80 R PBRT e i 4 v o 0 °C and

stirred/Af thér e @4 tind ort 10ho O s elitfiped vtk ﬂ‘fehlbi%ﬂethahdw(eo niT) )ahdldj@nched with

ncentrat.ed under reduced e e res e ..
water {8 o O B AHE GG et SRS P AERE SEp oY Tt s dried over
magneSiuhdutiieiitdian and congéntatet haddesduc&pipdsodUThe {ebidZe §)s purified by

flash é-?'r_%lgla?/o%ra%g}g %‘HM%EW%%%W(‘@ Eigi)aneségrgéelg gléln( @0 %23 min: 20/80)
to affotd B désired produc? (160Hz 51%)) . Step 2.

6- (4- Fl uorophenyl)-1,2,4-triazin-3(2H)-one A m xture

of 2,2-diethoxy-I-(4-fluorophenyl)ethanone (5.2 g, 23
Step 6ra¥Chipro-Senmeddspizanplgyroguyar ochl oride (2.6 g, 24 mvl)

| SPERRl S k" FRe HBEE BBY S'B Weho PP or 3o

methoNyphedy@atpiran (I X toUr @mvh and Deait I’(45(I ﬁg, (ehohniohén dichloromethane (10

suI i due.was. di ssol ved etic. acid 0.
L, 2D ehE ¢ ST R SRR Eed b B fidr S ab it Syffater, and
extracl X&hﬂh rdechivasnetiaaa i brgahie dxtiederere @ehic@dith beiss triel ovEh@agnesium

st TR ol R i b B e armes, ek G Gurinl By e
chrometoyiapial diiting withtegityl adctaneia hexinbeotggd tandksisd @oiuan@eo mg). 'H NMR

(400 1\2}519'&&%‘30%‘?/2‘% ?H?' 9@ (ﬁ%ﬁe{g { @‘335’[—'1)391%% (g, éﬁ)(sg(gﬁ . 380, 332 (m,
1H), 3ftkyar gphenyl ) -1, 2, 4-triazine A m xture of

3-chl oro-6-(4-fluorophenyl)-1,2,4-triazine (1.0 g,

5.23 mmol ) and phosphoryl chloride (8.0 nL) in
Step 7cht4@Flo&mpkmﬂ£704 %Ma%&zﬂﬁ&tcﬁ%[m pdefl, X gthadmecondi ti ons

f | d

iR bt oot EiTel S PestRug eSS B mob and

2-chloB3 d4 mbﬂhﬁ»rytphmybpmpanéﬁ(@é% mg) 0.206imob Sn pewngd alcstiod(1i male) was heated at
. { i .

130 o B Biinge BF a8 R B SRt b P diPhch Potiee e desined

produgad. lmﬁg)CeMS eM+Hhe3gt.gani c | ayer was separ at ed

Example 2: 2-(4-Fluorophenyl)-7-[1-(4-methoxyphenyl)cyclopropyllimidazo[1,2-b]-[1,2,4] -

triazine

39
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and the aqueous | ayer was extracted with

di chl oronet hane (3 x20 nlL). The conbi ned organic
w@asact1s7 were dried over nagnesium sul fate, PCT/US200T(85100

and concentrated under reduced pressure. The residue

was purified by flash chromatography to give the

desired product. F6 ng, 54 (300 30 MHz,

CDC13): 8.88 (s, 7.06-7.14 (m

2H). LCMS: (M+H) .

6- (4- Fl uor ophenyl ) -1, 2,

was bubbl ed through a solN

Step 10T-BRURLOL Py ek RO Wﬁ%ﬁ%ﬂﬁf@zﬁ' B or s winate 40
Cl.0MM et Petassiving ferimpukaxigdedn vgighybefbwg (THB) WO D08 08wl s7as slowly
added B é&éﬁ%&% Pﬁé&@@eﬂ%?gmg %ﬁiref’i]}?l%l'g uth 9 2. 32 W&%DTH ®HF (6.0

m xtu was concentr ure
mL, 7¢inethel) phel0 ‘Gegnd tgn p@liteomu@\tre (35 Gtimgy) atvﬁmbedmt mgoemm@équ lyh. 1-(4-

methok'%wgnﬂ) Mﬁoﬂaﬁ%hgag%gwgd@%% { ML PPk (b 631 PRas then added
dropwie (tm.thgbltemy pmgnw e)trﬂ’ (Cpalnmstlmpdsaﬂ Rit ifegnl dfurdTheminpyre was filtered
throug‘ﬁg 8’ éf gfr‘ca(gél éliut 1lchnd1 1&%85&1?6{6 ngpﬁ“?té %9 mnle Y\@t?% .urcl)der reduced

ded to astirr uton 1or
pressupg. Th@@sidwpivys fumified bhﬂ@fh@h@ma@g@pl(mdumﬁg)wdt cthy? catate inglrexanes (0-
G%<%Qﬂﬂhﬂ dARen,:sQop! etion of the addition, the mxture
) st P?f%d gn 78 Cfor 5 min, followed by addition
of a solution of 4- nethoxybenzenepropanol (3.0 g, 18

Step 2%‘%’4%&@ &}Jh‘é?l)@ﬁe‘?«%‘%ﬁ%ﬁ@&ta@«?g@ J) at -78 Cover 10 30

xture was stirred at -78 C for

AONmi HCl NgRO, tnh)et\htysl anddsd (05 al,solution mfpl J-megwxy-4-1-[(£)-2-
methom l@?yﬂyﬁ)@nz%}{ee(%é' ngn] 6‘ mn&lm)qn n[&l%Hy(fr(l)fﬂ&n '@ 6qn‘ﬂ,5 @t xture was

to warmto stirred -at
stirredt a8 rppydreat tgmgere for ﬁd@lurs Pltd theis ceticpnitaged hMFlIOthOHC acid (0.2 mL) was
added. d’l‘l&%&&?@@%é@%d (03.911%111) dBRh GUe %Q? danWe;;tpacte 'ﬁlr etl(yl éﬁetate The
organi c extracts were separated, was
Orgammelr W@m@ndérqvnremagneiﬂ@d sekf/@fr ﬁlmgn@siu q9megmt¢<htl@er reduced pressure.
The refsfdllé %@ﬂmﬂ%@ %y %9#&9&5&&%%3%* réﬂﬁi'hg r\xﬁ'ﬂ’i a&'fa@tsﬁlq{egane hﬁm%) to

resi due was puri | ash chro t ogr aphy

afford gheytedired puidpdt. BEMH1 (Né'dﬁt—a]@@ % n hexanes (gradient: 3nn:
0/100 to 23 m n: 20/80) to afford the desired product
(1.50 g, 51%. Step 6.

Step 3 2Ci@piioOh- ¢ r@eﬂearym@wﬁ)@xqiqm@*{inwl@hﬁm‘eal
N7 b0 OS UGC %gm d@1(91%91o[h)'gx“g%en d%dmlt% Ve s?ﬂﬁ’l‘éf?gt& [1-(4-

a mxture of 3-(4- 20 net pr opanal
methogyphenybydlopaeny!] @f@id@hydqe(l@ﬁongrgO 530 ngnabimgyl yhlpgpform (1 mL) at 0 °C
followgél Gyéld%ﬁtg)%&‘ﬂ’%ﬁ)r((s&&lmﬂ}de (2?4019 rﬁr@lrﬁm é e fea tldﬂ%lxture wasg stirred at

reaction mxture was warmed to RT after 1 % quenche
ambiepyj tempexgitisrfor 3dd Thextixtast e diluted velifhe bdxemes rpd rﬁ'létnr@d Tieefiltrate was
concergfag:@mnﬁer%&fcgrfPr%ss‘ﬁﬁrﬁldviﬁtsﬁ* gu%géqplgfﬂe@ By fﬁgﬂ glgorﬁytg raphy eluting

magnesi um s ltere concehtrated un
with ethgbhgeteld iphaxgray (@ 10%He aff@réuﬂw@mwé@qﬁw; fied by fl ash
chromat ogr aphy eluting with ethyl acetate i n hexanes
to give the desired product (860 ny "H NMR 25 (400
Step 4NAA-Flgpyon/®yyl)-8-[ 6p4-pgthoxyplyeny bcya/gprp. zmgz’pB’Q[ 1.6-b841.2.dktriazine

20 i 36 &- m ﬂ&df'%phel%rlﬁpZ (4 Sriaz R -amihe %20 { He, 0. 169 mm%l) Qfd chloro[1-

(4-me Omhm;?)@fcwmﬁg}acytamﬂ(yde et mexSBemmy)) )i froprapd [2lcoal §0.p mL) was

heated tg '96]“’& 'Vé'ﬁlgﬂteAﬁemo%flﬁ% ﬁlechfuxture was dlluted with methanol and was purlﬁed by
| uor 0 4-triazin-3-am ne hydrochloride

mass- gug@dﬁﬁ H@(Qtomﬁ@rd)t gqi:gguedggoduct LCMS (M+H) =361.1.
2- chl or o- 3- (4- net hoxyphenyl ) propanal (48 ng, 0.24
mrol ) in tent-anyl alcohol (1 nL) was heated at
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130 C for 4 h. After cooling, the mxture was purified
by preparative HPLC to afford the desired product.

w@ 2008061337 LCVS: (MtH) = 335.1. Exanple 2: PCT/US2007/085100
2- (4- Fl uorophenyl ) -7-[1- (4- met hoxyphenyl ) cycl opropyl ] i

Examg&%?l @%&%b%—ﬁ@&%&)@ﬂ}ﬂdﬁ?@ ,E{Q?ﬁ Ir%nf]‘ trﬁszys)%flg Ooséng)pyl}qumohne

1- Met hoxy-4-1-[ (E et hoxy yI Jeyelgpr opyI benzene
1.0 M of Potassiu t - but ox| tet ahydr of ur an
(THF) (6.8 nL, 6.8 WADNZ W m,o to a
suspensi on of P
chl oro( et hoxynet hyl ) tri phenyl phosphorane (2.3 g, 6.8
), ), I :
el ko Poshyt drpred o R HER shBous Kol BESuRA 2. Lovis:
(M+tHh=332.¢.4 net hoxyphenyl ) cycl opr opanecar bal dehyde (300
ng, 1.7 mmol) in THE (2.0 nL) was then added dropw se
to the reaction mxture at 0 C, and stirred at RT for
Example 45 9r(4-Fhirophicay Drd o 4 meeshaxiy benay Rishid azp @oa hyimijsking  of
silica gel eluting with dichloromethane. The filtrate
qa

was concent r at ed~y# reduceg essOivle. The residue
was purified by flig SBEOgr aphy eluting with
ethyl acetate in hexane 5 (Qz 20 109 to afford the
desired product Step 2. SN

N

;3 &4 enyl ) cycl opr opyl Jacet al dehyde | N HC1
Step 1 BC "’ffL§( a’éV PYTEniging ol ut i on of
1 ARG of 4= blm{l& E)chlzroppﬁhimmey(\zomwd QVEmOIPr £ ANrBEREERRonic acid

(430 gt bt L TEN e wbsSb e febipeiaidfirhy gfichgoromethane

complBOUF1S (2 1@ﬁg§dbge ml%ﬁ&ﬁﬁﬁrpbfaﬁtﬁldcdw&ﬁ@qhk gr 1Xmmei) dn ( B.dxane (6 mL)
. was . a e mxture was lrre ver ni
was irgg %aﬁé&adwmﬁoweér 120ar¢dfu o34 mceéar Wwring. @Fﬁgﬂwe vat qpagorated. The

res1duJ h@s PURITgABY fash @ ©MalyBSpEY dG@The QMBI tHTREROT i Mk:Suéslta kR e the desired
tered, and concen;rated under reduced pressure.

Pr"du"'f’h(é%rl@%)[oq}\gsv% PBur% Ped by flash chromat ography

eluting with ethyl acetate in hexanes (0-10% to

Step 2%{ fg‘glt"lgo;’to?heen)(/jl pyrzrrmead 8 ra%jnlé(:t LOVE: (MeH) = 190.9. 20

Cnlcmlc?{) b=(f4rubphraxyRhiandhe Gy€ hep rnggo,« Igﬂ aesbah @Fﬂﬂytﬁﬁlol (10 mL) in
I he was added to a sol ut
a Sealidltu@e4waw@ﬁé>%§/g¥e%wﬁjr@g@oébf TP PHE N g SR o c?gtawg‘d (360 ¢)
which Gab dscdDihg néxi raitlodsRp et Turthey pudific&liot: LEMak! @wed =oo.1.

addi tion of N-chlorosuccinimde (84 ng, 0.63 mol).

The reaction m xture was stirred at 25 anbi ent
Step 3t@mﬂuabme@yzﬁ @r(4 -iethoxybby im¥dats /e, 2wﬁyrﬂizdhué ed wt h

S ent r

xanes an ered. The filtrate
gPXtFréd Bl’g et 084 ﬁ‘c"@@glﬂﬁn@)@'ﬁﬁ“@lﬂ a atnlé]%q LH”?lf’ CB&W‘"}(“'
methoﬁMS@lﬁfﬂbM(ﬂ%@@% bl iNgrr-avdyt ﬁlcdﬂohyﬂ 0 ﬁE)EIn&I &allell reaction vial

h 109 ff d d t. Step 4
was heated gt A, 59 %ﬂfﬁ A%tef Wl&gﬁﬁi W@i@f%ﬁ*@ﬁ%‘? {;@?VOFHF B9 HPLC to
affordmﬂedamhqgroauaJL([:MsZa\&h]H)tzrasazn ne

Example 5: 6-(4-Fluorophenyl)-3-(1-(4-methoxyphenyl)cyclopropyl)imidazo[1,2-a]pyrimidine

Z "N N\
g%

This compound was prepared using procedures analogous to those for Example 4. LCMS:
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30 A m xture of
6- (4-fluorophenyl)-1,2,4-triazin-3-amne (20.1 ny,
W@2W8M641Dl ) and chl orof 1- PCT/US2007/085100
(4- met hoxyphenyl ) cycl opropyl ] acet al dehyde (53 ng, O0.24
L in isopropyl alcohol (0.6 nL) was heated to 90
(M}Hgﬁg%%dnight. After cooling, the mxture was dil uted
wi th met hanol and was purified by mass-guided RP-HPLC

o S B B TSP it

6- (1-(2-(4-Fl uorvpbexn I)|n1d. -pdl 1,2, 4)triazin-7
-yl') cycl opropyl ) qu ine F N- Th| s conpound
was prepared usi ng pfoced D o:. to those for
Exanpl e 2. LCMS: (N%FD < 38 Exanpl e 4:

6- (4- Fluorophenyl) 3-(4- n%tthybenzyI)|n1dazo [1, 2-a]

p . t .

s dj g&ﬁld v@s%gl;eg" 61 1N%1ﬁ(3ce\d)}llgei§ r%ﬁﬁl %U'éls K) gl]()?(et {EI)F gxalpple 4. LCMS:

(M*Hﬁfﬁﬁﬁﬁb 2- chloropyr|n1d|ne (500 mg, 2 mol),

4-f 1 uorophenyl boronic acid 10 (430 ng, 3.1 nmol),

[1,1" - bi s(di phenyl phosphi no) f errocene] di chl oropal | adi u
Exampie(7} R-Kherethhmethyi-Hd réquinading-phaethyDimidao{ B2k 1,2@) tpigzin-2-
yubmgygh% and potassi um carbonate (1.8 g, 13 nmml) in

i oxane (6 nL) was irradiated under m crowave at

120 C for 30 mn. ﬁfter cool i ng, the solvent was

evapor at ed. Thes_ resig was purifi hy fl ash

chr omat ogr aphy eﬁuti ith et B in hexanes

to give the desire i ‘ (MH) =

209.0. 15 Step 2. 5-(4-Fl nyl)py'|n1d|n 2-am ne

2- Chl or 0- 5- (4- f | uor opheny! Yyr Nni di ne” (376 ng) in 7M

Stepl. QfBr@mmuérdﬁn%%ﬁﬂ%eﬁ( M tnlael N @ seal ed tube was
heated at 50 C overnlg g) After concentration, the

pPallk chigids 6¥tlaimhe dtSP 3Bl wasnHpwhy dded (18 eédmipriure i 4-bromo-3-
fluorobt§%dic ra%ﬁpgwﬁ gStf?B mﬂoﬁyoui ik REdhaRET 300 GARL) MubsdgbdRy, NN'-

d1met}é(lf()£|)nappdpo(rl CQHH@W‘FS) adQed? apd ﬁlaﬁt lﬁgﬁ‘@ylb @Wgtsme )waﬁis‘r@*aeii@[t imgmw tpfyperature

for 2 hi Thak QB Mtdd s Qoncentrated under reduced ressure and co eva orated with
5- (4- quorophenyI)pyrlnldln am ne

tolueno 3:tHnesr & egrqsuﬂue Has H@;@ﬂgﬁq@lﬁeﬂ mlgﬁgﬁ@pthe@g}i % mL@ 'Q]@e solutlon was
added mlwlsét@ atnﬁ%readm Oadllﬁgﬂﬁhyc{rdxi@n{ﬂe) h}Jdﬂ)cﬁloﬁ&a@@d g 315 mmol) and

reaction vial heat ed hours. Aft

potasspgpFarpryatet a0 g %Q%m@ma@ dmiﬂqrvm@@ane;ﬁ?ﬁ @ééraa@ AT rcﬁh%)onL) The
reactlannlxt%;_e @ds sﬁlrrgd dt Qﬁbféﬁtsthﬁﬁ&iat% QMEO‘UI‘SL%I‘gJHMﬂweI‘ was separated. The

aqueoe leszr:r fagy emﬁsﬁé ﬁywh)dl@qrqutbanﬁé% RO ph &b tonehjrad gpgapisyaxiracts were
washem%ﬁne{, Yridt &ler Wﬁﬂemdg'sﬂl@ate, filtered and concentrated under reduced pressure to

give the product. (58.5 g) LCMS: (M+H)=261.9/263.9.

Step 2. 1-(4-Bromo-3-fluorophenyl)ethanone

To a solution of 4-bromo-3-fluoro-N-methoxy-N-methylbenzamide (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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F N N This conpound was prepared using procedures

anal ogous to those for Exanple 4. LCMS: 41 WO
wQe®8Nea84157 PCT/ US2007/ 085100 (M+H) + = 360. 1IPCEXS29p7/€85100

6: 6- (1-(6-(4 Fl uorophenyl)im’dazo [1 2-a]

ander QDL oS Xl B P&?ﬁ@% DRV LS Wl Sred i Psestisioay g withou

furthet f@ritiba®e. f or Exanple 4. LCVMS: (MtH)+ = 3 81.0.
Exanpl e 7:
2- Fl uoro-N-net hyl -4-[ 7- (qui nol i n-6-yl met hyl )i m dazo[ 1,
Step 32(412)}3;’{)1&0—2 SHbitophenzi) pxdacesdldnpieziami 4 bkomoks-fiorbpheny N2, 2-10
dihvd h ﬁ] 4- Br onp- 3- f | uor o- N- net hoxy- N- met hyl benzam de
lyr@% §1°"€hl oride (38.1 nmL, 450 nmol) was slowy added
t @oa soudérsfel -@fbrémdd8-Ghoroghent/l)dihole Qi ¢ 1 atiad) i 48ncdhyd sulfoxide

(40 mﬁ? %amgﬁlle)ﬁe#%v? ifagé:i]i%_é :?19113%5{1 ?qbthgﬁjfo lwﬁt() ogen géogngeﬂ(gg r?,#e)yThe reaction

mlxtulfe e@e tsﬂlrma AKXt 6@11\4@13 afd thek edledtto abibe Mdmicenpe rpatmem t—ntolﬁe water.
trat

e.r e 0 xture ncen
The i GhiEts P ECL P e B SO AR SOt S overnight
0bta1nt8 nest dekhead bﬁﬂlhdﬂUHleV\ﬁﬁiedLb diyetlinas @ktvedi with ethyl acetate 3 times. The
di chl or onet han nmL The sal on was
comblaerd agté wete évaﬁl?eé wg%er I\P@edsd (r hi)feﬁe&d ?B@()?Pl}fﬁ?tﬁéed to give an
addmdmymbgbfm ddaed @0dutt. g10.3kbtamol ) and pot assi um
carbonate (120 g, 900 mmol ) in dichl oronmethane (300

m.) and water (300 nL). The reaction m xture was
Step 4S14(¥- bﬂﬂaoaiﬂz&m@heﬁ)ﬂ)lemezb@b%mn@or 2 hours. The

organi c | ayer S separ d The ous, | ayer

o P B ol Lo e BR  ERR e b 2R S S g e promo-3-
ﬂuoropl’fegﬁb’(bﬂ))ﬂ‘)éfal‘dahbtds (ne I‘g628 vashed toihdod (B i@ washdded ethyBorthoformate

nesi ulfate, fi.lter and .con rated und
12 mf SRR B ERLRLS i b A ) SHOEE ot EhConi iRt s reftuxed
for 4 (1|\7H-H'd)rea%t12ﬁ5 hi&hi26BasLoolBt @p R, dilutédﬂfWBh @thpt Zcetate, washed with aqueous
. fl uorophen t hanone, 25 To a sol.uti of .

S"d““ﬁlblffl%’ V%/ﬁt%’g?%lehﬁ%‘% THOXY< erl\i?‘ﬁ%ieﬂwb%ﬁ%rﬁ"dléen(ﬂé%‘?“s“‘&“ reduced
pressuR2aventn ldésubdhprothﬁzt tvaloly daofisad arthd SR Osteylyithwasfuabka @driBdtiaf.

nmet hyl magnesi um chloride in THE (125 nL, 380 mmol) at

O C The reaction m xture was stirred for 1 hour at O
Step 5C-(4aBvdmwias/ligupnehed  M-triuzed-gniagueous  ammoni um

chl or.i de S¢ Iyt i 6‘591?8 m@%]" Tg of gani er

o b S S PRl F IS 55 0 oo
aminog'lfaﬁidiresbﬁ(ﬂﬂ)@namasl ored7s saloVedd parasinhylydac ek &.€ g,( 100 Ganidl) in ethanol

adqueou EE er V\Bf?

(200 m and 'wate (34 m ywas refluxed overnight. The solvent was evaporated under reduced
pressure and the residue was washed with acetonitrile and filtered. The filtrate was concentrated under
reduced pressure. The residue was dissolved in dichloromethane (100 mL), washed with water, brine,
and concentrated under reduced pressure. The residue was dissolved in ethanol (50 mL). To the
solution was added 0.2N hydrochloric acid (50 mL). The resultant mixture was heated 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, CDCl;): 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-tert-butyl-phosphonium

tetrafluoroborate (300mg, 1.0 mmol) in a flask was evacuated and refilled with nitrogen (2 times).
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30 diluted with water (100 nL) and was extracted with
ethyl acetate (3X50 nlL). The organic extracts were

w@vBlead] washed with brine, and dried over neQRESI00TV85100
sulfate. Filtration and concentration 42 WO

.2008/ Q64157 PCI. 07/085100 under..red d pressure
LG (YT D FBOTES FARVAS 3 PN Ao (bR (P e THaRE 172 & 33
mmol), @@edpeDn-o$ {4pmM shdthol) ahd Ntdyelohgagt-Nirh@latlicgrioheSimaming.(8.9 mL, 42

(4: Bronmp- 3 fl uorophen (ox cet al.deh .an . .
mmot)y Hpe g st PG B HREh S EBN SRR G 58, Fifsiesion mixuure
was stirgedaat 301 @t {0024 &f Dieti{yd ctheo (80- BE f Ivakoidalpdh @nhk redchiam eid@ure and then

9. 41. Mo i,n di.met hyl sul f oxi de 40 . nmL S
ﬁltereéarbd(e)\a%gi:dowﬂg/ dlgtlhgi]@}(}eé‘g]ﬂﬁ é)lrﬁa}{lg SRSt 3R (bqnc%é,ratre% alé%?r \rl\é%uced pressure.
The rdsidadriveepuritidd il Yfladhehrsr@acdraphp clutin twith ethy@ Sceliltd nrtegandd (0-50%) to
0 C.overni gh n n | e 0 i Lt erature,
atford S e e s R S R e TR E s TR o e
and washed with water and the solid was dried under
vacyum overni ght to 10 obtain 8.1 g of desired product.
Step 7T%%Z‘Ligﬁifé‘6‘llf§’?lfi%?/vélfwwgpext racted with ethyl acetate 3

t Lresline ThE) mgohbinied) exd sdied $o wesletiovastieguitdlinko-ypdopanal (3.27 g,

brine, dri.ed

, il ter nd concentrated, to give an
17.6 il el RSt 0 i Cite B RGaRh BhE Ship el 2.8 6. 185
mmol} @idath} reabli@pPmdkturd -wWad -shindyr®ratdned to ambient temperature and stirred for 1 h,
fluqro yl)-2,2-di et hoxyet hgnone 15 To a m xtu of .
moniteng By pPOTSY 515 FIGTDRE AU o5t DR, sty BLopbl G Fesidue was
purified- dar D Bitiea3 gel fcb luamopite i) 1) 4cotr)iatetak delyde td #ive tig, de’iBed product.
o 1n.tol uel ) was added et hyl orthoformte
(95@@%{&&%%?@07%7%%%9 tol uenesul fonic acid (200 ng, 1
mol ). The reaction mxture was refluxed for 4 h. The
r ion mxture, was. cool di.lyted with efhyl
Step 8 O Skt MBSl
Wat @ixturd b Grel-bramd-3dftuoeghaydrl, v ghesiumisd (S0ane, 2.97 mmol) and 2-
ncentration u re ed 20.pressure t he.
el gl B et Gl R s (eBd FRERD Shau (LEfTin e seaed ube
was hatitddha Ut 0 PO rfor’ h.pAifitdr fthechdtion .miﬁh&p\y& cooled to ambient temperature, the
produ%uiafs' ﬁ%:?pgrgfeg falnéiJ %BI?J():ES %' 1)11&%'&0%1 4[‘?1% Erlo%lzelr Iillzlg(fra\xl;gs nc%néb‘entrated and the
residud whd dikvobrd iBethyl wostap hendd) wizh Zudous tsbdivuy didasioone wWald, Bine, dried
50 , m noguani di.ne hi car bonat 10. 75 .
over a4 a S DR BT s TR g 0B b Sy Prified on
silica etlh@hmin Wb nf{e2@@olnin) dichitdomathar (04 9 )o was thetlésivg® @roduct. (65%)

vernight .. The sol vent was evaporated under reduced
LCMSSX@S@LT%“&%@&% resi due was washed with acetonitrile

and filtered. The filtrate was concentrated under

St 94 PG SHECHARE FL00 WS GEGet i et bl e

afdthcepmddndl 8 Ringd 1.Whdaiol ), @dhudietzyidesacttec)difattadi@siod (B8 mg, 0.038

o 33 SR E R G0 B AP ez F i 0 Mo ana

N,N,NtW Xltetrhietiasthyiesddaehiteq0. 21 L C1 #aimd) 36rchddandcesdleBdo a mixture of

o RSB T RS LR B %0 e 11

mmol) i8 HN-dpaiglifotreangiile/ €8. 71 IE) thesmicetvape abielClhe nfte.vis gealdlldfl degassed

three %nqé/cs)an(lgh%%o’zlg})&%%é%g ?n'i%bxgévg i]ér? 1%10%%8{3?WW(%%%§1)6:501V%‘[ was

removédiahdedredudBd Bresstireantizhe rddifjue wag .d6dol{eddn ethyac8atd, wRh&l Wizh aqueous
.1 5.43 2H) . 35 St. 6. 3-qui nolin-6-yl [ )
sodint gy Bt N1 RSB OHES a1 p ARG D Ao Mg GG Sreentation

affordedhtcpidandhitli ivat purtficth uh yisiliph @& phmminumith methanol in dichloromethane (0-6
%) to give the desired product. (90%) LCMS: (M+H) = 381.0.

44



10

15

20

25

30

tetrafl uoroborate (300ng, 1.0 nmol) in a flask was
evacuated and refilled with nitrogen (2 tinmes). 43 WO
wQe®8Nea84157 PCT/ US2007/ 085100 1, 4-di oxane ( 3RCTIP200E685100
added foll owed by consecutive addition of
6- bronmoquinoline (7.2 g, 35 mol), 2-propen-l-ol (4.7
mL, 69 mmmol ) and N-cycl ohexyl - N- et hyl - cycl ohexanam ne
Step 10.8-Bludo;4-F2(quindiol-J-yimEingl) inmeined /il Qrb] Nies Helaziwaks y [Eheatpiadcall

st gy Bt RSttt T it o B, 50 me. 2

mmol Y i8G dvhdentasd aelckech df(hyﬂlhehldilﬁ)a@id G0 MLX5 Umnénodnakd twaedn (50 mL) was
. filtered an sh w th di eth ether,. The o

simedl  5SICE oEhe ARR Bt bt s SBGH i B e SRS S residue

was wadi Gut waa purfilfteddo yovideati cobie proabagrhaghyaseditétilingsed in next

recic Sl A TR EatsBoh CORER D L 186,61 70 "

(NHH20+H)+ = 204.0. Step 7.

Step 1 g gp KB lI 4{1 ng)gazn?lgy g,e[glgﬁrt)j{}zlméc{fzz%/fl l? ?10 5 4 trzazgn 21 yljmzamzde

33 ﬁﬂ:miom?m[n(cﬁirmllps@manml)lmﬁiaﬂl ,ob] [1 2A] tﬁazgfgmly) JbdnBoic acid (0.350 g,
C ro tio
0:76 R0y detretrint e 2P hop a5y T e (540 me, 10

mmol ¥ i@ ACA-dimwethyil fsintbiedan@ S 181 )omdry stiteed ABdnient &fifipe@Rire for 3 min. A solution

or MRSl TR0 EBhLER vasadil s % SR CprRlu iR o1 m

4.4 masigl aidnte FastidlusixweSwasptifred foed hon ambihd te@pergialde. Tlod rasdfion mixture

was codlggﬂtrla'gg é(ﬁea &%8?6 tp?eflglrr]i &-}a%?) {ed((iglo (@_%%%I)(Yﬁ IrtlLr}e\Vas added and the

solid V%Tl.lt&/ea 39 WPash&t weith &ctobitifil2 aﬁ%wﬂélﬂmﬁzllow solid (260 mg) was shown to be

the de§}f or 0 ﬁ%r;y%%%gqafalio%]érﬁaﬁ%) j'Ehg (ﬁ* then reated with 1.05 equivalents of

hydrocﬁﬂdné abl'(bt’mfoﬁnfthcu ty arpdhdoig| geidl salt, hé micalzr tiqBerawasnfarth&0furified by

prevrfhs g o S b Py P py T M PR L R PR BRI

a seal ed tube 20 was heated at 110 C for 48 h. Adter

eramf§ 526351 B0 GaYES OB PP B2 ir 2 rin
collected by filtration. The nother |iquor was
concentrat ed and Brhe«.r esi due was oi-8sol ved in ethyl
acet ate, washed nAth aque%us 8odium bi car bonat e
wat er, brine, dried oV rrnagne5|un1sulfate and
concentrated under redu ed @ressure The resi due was
purified on a silica gel Ncolurm with et hanol in

di chl oromet hane (0-6 %9 to give the desired product.
Step 1 6BYy-dimp@haxaiBl) iapetkoy8az@1e436. 0. Step 9.
216 laH WeQofredl Lotk J1Qbdidtn E¥b LR hiyi6) g 'IB @%ﬁ&% 1nzetlpd%ll(2g 0 4nL) was
]triazin-2yl]benzo-nitrile Zinc cyan
slowlyngfded 4-methogylgntsapthipl {Bne aﬂée@t wmed) dl lp’anemdn W(tgl)% V(a@ stlrred for 15
min. Zn@mmg lolsglmeme)hane (5.64 mL, 48.0 mmol) Was added, and the reactlon mixture was
9, 9- di met hyl -9H- xant hene- 4, 5- di bls(dlpheny phosphi
reﬂuxwe:[)‘or 278 Adteprife eciBBtenigs| 1;01atghby fi i/;gttlon the mother liquor was evaporated
under N'dmcew pré\é'surgeflfear%ﬁtmlrgstlm lv@a@ %th@m (ﬂthyg %th@?élOé 'm4L) and washed

nmol ) were added successive m xt ure of
with vguqr 20 sy diesl @t msiemow@mﬁ%reﬁ and eqneerpratsi oy give fye-desired crude
produ(ﬁl% i an g) %ﬂn]:lﬁlgltaéq&ﬂeg{#y AR D Rexk régglon]wra-lgut AR, %uﬁﬁkatwn H-NMR

hyl formam de (8.7 nl) in a mcrowave tube.
(400 Nﬁﬁé QQFH@ WS (et 8am dBgadsed’ = tKkride 1H).eY) Gndl), 3.34 (s, 6H),
301(@9ag@gH;QH}60 C under microwave irradiation for 500 s.
Most of the solvent was renoved under reduced

pressure and the residue was dissolved in ethyl

acetate, washed with agueous 35 sodi um bi carbonat e,

wat er and brine, and dried over magnesium sul f ate.

Filtration and concentratiQn afforded a residue which

was purified on a silica gel colum wth nethanol in

di chl or onet hane (0-6
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% to give the desired product. (90% LCMVMS: (MHH) =
381.0. 44 WO 2008/ 064157 PCT/ US2007/ 085100 Step 10.

WQ@2BH06H67 4- [ 7- (qui nol i n-6 PCT/US2007/085100
yl met hyl )i m dazo[ 1, 2-bJ[1,2,4]triazin-2 yl Jbenzoic

aci d .
Step 22/-0(‘(:%%?’8?%”{/’7}%6%?%%@#? 6-yl net hyl )i m dazo[ 1, 2-b] [ 1, 2,
4]1t[(2],2a]2)inlibt}2)xyét1}}bﬁlﬁd phintthbtydezémD (M) g2 wasikgolvictd i@ 1% aqueous

hydroqi]go&c %Qltgkgﬁ (%g, gl} %titlogenﬁﬁ)mlaagﬁeorggcé?liﬁ in%g%(e: Ig\%s g%ggﬁr%f 2 EB Acetone

was roMéevedi @hitr rcdnecds plewsartt amBSha eRive dvds nakefralized wedd aqueous sodium
sul t resi que was hed with

wiar S s TR i e O R B ot red

and conestraied exdel jdutee @resdurd) FKé resid@aedsi parifisd Bpflash thronihtography on silica

sl witg Job 0 S B IC 2 TO s dsh ms a ork P T DR geo00 M,

CDCL:2-%06H[ (1, J 2,44 Wz, 11802 7862y, pe 6 Ba ), 1D (s, 3H), 3.40 (d, ] = 4.2 Hz, 2H).
2-Fluoro-4-[7-(quinolin-6-y|nethyl)inidazo[1,2-b][1,2,
4] triazin-2-yl]benzoic acid (0.350 g, 0.876 mmol) and
Step 3 (bMﬁbiS%@iop&e@l)W@ ey plaall diopephospRani o triazine

N onll g e R 4R, T B Py Dintolbgeapietyds (it me 02

mmol)t zem[ep@hhxer a.d ap, CBO4Tinﬁ].ol)A<n skbotdrm 1.2 ahL)2Ms et dayl-akibfdeuccinimide.

067wl O oo e b ey sANIT P TR, (PSR warmed o

RT fol2Xi. Uloethwasctidn mix@de fwas adddd [6I(4-aﬂiﬁ10e3’4ﬂudrepﬂaﬁ5ﬂﬁl DI @riazin-3-amine

The . react m xture .15 was con trat under reduced
269 peead GPE0D ofhel oh SR TR SERIEO Dt She PARGT yy THEERd under
reduceﬂdﬁi@dlramdletrﬂﬁiue sab iddsonad ih isoprepad] @ndL wasiesedvht 100 °C overnight.

itrile and wate solid 0
Aner GRBt0Tegbsith FRE8ET B [Rgi R SR S REHRE Br-10) 0
afford Blesksiredpeodaal LaMaadtthendtreat ed with 1. 05 equi val ents
of hydrochloric acid to formthe hydrochloric acid
salt. The nother |iquor was further purified by
Example@paI-EIuiov(ﬁ4-K-P[.(Glﬁemhtgiypl&ngl)(hid']ﬁiidmtlcha]tp&rihﬁlﬂn-fﬂlfyb)dlu-ct .
thgb %LCI\/B (MrH) = 413.0. 20 Exanple 8:
methy, e(’ﬁa"%‘fl no- 3- f | uor ophenyl ) - 7- [ (4- met hoxyphenyl ) t hi o] i m
idazo[1,2-b] [1,2,4]triazine F: Id NNN Step 1.
1-[(2, 2-di met hoxyetihyl)thl 0J- 4- metfioxyhenzene To an
i ce cool ed sol utiin iﬁdl um egthgxwde (3.26 g, 48.0
mmol ) in ethanol fd ).-wass 257sl owl y added
4- et hoxybenzeneth| oI (6 73 g, 48.0 mmol ). The
reaction mxture was stirrad frcbr 15 mn.
2- Brono-1, 1-di net hoxyet hane (5.64 niL, 48.0 mml) was

Step Ia‘ﬁ@e&’nzn%ﬁm&ﬁiﬁ@%&do%N%eﬁyWe@zaW% refluxed for 2 h
After the Erem pitate was isolated by filtration,

bt marture §f ot-brgae-2elnepoN apedly begrridde (@Yudiga HY e@glﬂ]r)e 5 (4.4,5,5-
tetram-erthﬂ rsazwlo&%towrfeﬁy W@ a-20indipd ed ytch di eﬂlg]yl egher  mmol),

and washe with water and brine, dried over

tetrakl%whal?ﬁl@wﬂl&e@aﬂ%dﬂw gPR g dhmnabriad Retutuatcarkonge (o3 g1fe? mmol)
in tolu8RS(6I0GAL \Cant Afhatfd (P06 BEY Gld Cakdr (8.0GL )Wt GBardBS 18 F@ &k DYhours. After

used in next step reaction w thout further

coohngl‘ﬂq RYi thg fgastion migiyp/mas fuen @eﬁ/pét leagjl extyacied V(lm dlgml’ether. The
solid vas %ﬂe&ﬁrhndz&wshed“wﬂywﬁt&ra and dreth?l e@he'f% af@ei’ﬁ the aesﬁg(%,\%%ducgmo mg).
3.34 (s, 6H), 1 (d 2H). 45
2008/ 064157 PCT/ USZOO?/ 085100
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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Step 2. [(4-nmethoxyphenyl)thioJacetal dehyde
1-[(2, 2- Di net hoxyet hyl )t hi o] - 4- net hoxybenzene (11.0 Q)
woer®shdedasol ved i n 1% aqueous hydrochl ori c aci BCT/682001/)85100

and acetone (30 nL). The reaction m xture was refl uxed

for 2 h. Acetone was renoved under reduced pressure

and the residue was neutralized with aqueous sodiumb5
Exampled@s Denbi@4-3r(th-ethogyihedlyl)hio [imédahyil 2ag@irahidin-T-HEN-

ani g layer was dried over sodiumsulfate, filtered,

methyglffg 1ﬁﬁentrat ed under reduced pressure. The residue

was purified by flash chromatography on silica gel

with 20% ethyl acetate in hexanesstv afford the

desi red product (i8 51 97% <;|+\NI\/F§ (400 MHz,

CDC13): 9.55 (t, =] lH) 7736 (m 2H) 6. 84

(m 2H), 3.79 (s, 3|—|) 340 d\J-42Hz 2H). 10

Step 3. 2-(4-brono-3 N

fl uor ophenyl)-7-[ (4- et hoxyphenyl )thio]imdazo[1, 2-bJ[

’Tgrs %&Ebﬁwﬁ pIéiaaéd GRAL @Q)cé&lré;)anm@gdag 't(PﬂlOE@ ok tE&@mee 8. LCMS:

oxyphenyl) t hi o] acet al dehyde ( 36.

(M+H_ 50/%1e)-D-proline (4.6 ng, 0.04 mml) |n chI oroform

(1 2 m.) was added N-chl orosuccinimde. (26.7 ng, 0.2

). The reaction mxture was stirred at 0 C for 30

Examﬂlierll etfdeprearra ey l-§- [3neuinodintboylthigyiniggzopl Jral pyg midia-6-
yllberz&fdel ON M xture was added

[ 6- (4- brono- 3-fl uorophenyl)-1,2,4-triazin-3-am ne 15

(26.9 nmg, 0.1 nmol )3 The reactlon m xture was stirred

for 1 h. The soI\verﬁt was renoved dinder™, reduced

pressure. The res|1|du s dissdl Ved. \P ;sopropanol (2

m.) and heated at }0 o oyerpi-ght. Al “ter cooling, the

reaction m xture was fllterednahd the filtrate was

purified by RP-HPLC (pH:10)f‘ I'to¥ afford the desired

product. LCVS: (MH)+= 431.0. 20 Exanple 9:
Step 1 22-Fhano amdafdgt, [Z(aﬂpymenzdmﬁybh’emkyﬂtehim]idem dazo[ 1, 2- a] pyr

SF 1% x_{urg l?¥ |4)éZ grrynunn hr%‘{lidqurl]e%ylzg]gp ?15 I%met-hylbenzamlcl:e (11231 mg, OIBI mmol)
and ckﬂdro@et@ldbhyde(ﬂﬂﬂﬁbehz?aﬁ'mdml),@n n;pp(tt)md @lcolfiol (4 mL) was stirred at 90 °C for 4

h. Th%so?\éf%m § éemoigc{ On(i\el} cutu ! '(fbn%ntﬁgnésgd%e (w QQritun%tedBWi% gﬁ}ql e)cetate and
hexands, Bheodd fxabbwod @t e@edydnil |d;wd urideli nadRe@pricsyere(ty $0¢ thy,deGre@ product
o .algi. s( 1 biphenyl phosphi ne) pal I adi um (100 ny,
(lzoﬁé'%h%%gﬁﬁa%@m carbonate (1.3 g, 9.7 muol)
in toluene (6.0 nL) and ethanol (3.0 nlL) and vvater

Step 2(4?> 630 bromPn{MV\@aEﬁ[b %aﬁt’ég)gfzmzdm ]6 4%509’{) I\2 mgg l'}genzamzde

uenched w th
\A/Blrcemnahld 4epdt, r0ei3B entinalh t;vhs aﬂdedl hyd memlrre rof sdﬂlnﬂn agoitd @0Rasg, 0.491

mmol GV & AT Y S E 0T e 4 03% 41 507 mmal) i
acetic fabld((E 6- ﬂ)(zﬁrd[tﬁdlfeﬁ&tolnamyml’ﬁewyd étirhd@ﬂ hﬂﬁbléﬁtZt@xﬁlﬂﬁfﬂuﬁIbij/B@ min. The
st s e L G RRL £ 5 ko8 TR PR Ay DGRB8 washea
with shi@isd sodiMhHyicarboh@ .aB8d béfe, 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

WD 2008/ 064157 PCT/ US2007/ 085100 Exanple 10:
2-chl or o- 4- 3-[ (4- net hoxyphenyl )t hi o] i m dazo[ 1, 2- a] pyri
wWor@snedsyl - N- et hyl benzamide S _4 H _"Ir r|PEr/Uk087/085100
conpound was prepared usi ng procedures anal ogous to
After @@ﬁ% féhoeg&],lxture Was gﬂuted%h etflyll\{H- a!l_é)etate ang n%{lér %IZGC(P ‘with aqueous 1N

hydrociidricuoido TN ai’gﬁﬂﬁry layér- 3- sepritated hidnth® *ag'debllid aydr ad azm[cﬂed&znh ethyl

acetate?l %T’Li% £8m lnF(E'Pr&gIE% F%rpagtgg\%%%/ Sv%fﬁ‘ealmtheswater and%me drled over magnesium
sulfatey E}téﬂedl‘[&h@ydnﬁem&&m uilderAcdicdd pregu@f The residue was directly used in the next

ser SRR PR 0 ol By e (0. 518 i,

2.5 mmol) in i sopropyl alcohol (4 nL) was stirred at

90 C f 4 h. The t ved . u acuu
Step ol h v i il R O A R R B Ry P ol B
1&dm@rt§®ylegﬁyenﬁﬁﬁ (T fiof Uﬂdmihaﬁhﬁﬁtdl&ﬁiﬁlge@ﬁ&tdﬁé) @phlladium(0)
(4.58 Jl(ljlg,zge)(r)q]irg’em%gl? @ E9e?s_§é%tehyi ﬁ,ﬁi%ljant]?.en%-ﬁ% gglﬁ’llg{(g]ﬁhenglpﬂosp}lme) (5.79 mg,

0.010 411‘116(3)‘ hao memsd@éé@{vllyztoaﬂﬂﬂmiom 403 8ydnoididazol1,2- a]pyrlmldln 6-yl)-2-
uor o- N- net hyl benzam de Brom n 0, 338

omne (17.4 L, ol )
ﬂuom%ee%lae&awe 256% PEY- %“B?Ol)slddr“l]ﬁ?w’é'f‘@%foa‘f?em{“h@ agniggpwavé tube. The

tube wls 48lkd ar@dd¥aREJ theRdimes, and heated to 100 °C overnight. After cooling, the reaction

mlxtur% d)féals %%%t%@%vﬁté%%l%%%]@%nqiﬂa%q]r pc%./ IrT:l:}gn {:?ge( g%syé%‘ri ﬁgg;_h ! beI;]CZ ?prpl 10) to
give ﬂemdsﬁeb@mrdaacm@m. Mhurgopas stirred at ambi ent
tenperature for 30 mn. The solvent was renoved under
reduced pressure. The residue was dissolved in ethyl
ExampR a2 At hRRSINWaSHPICh-[3xqlho Bl Yl thlofichi&0d[ 117 by G midiepat e
and, brine, dried over sodiumsulfate, filtered, and
viibenggigident rat ed.  The resi due was purified by
chronat ography on silica gel with ethyl acetate in
dichloronethane\ﬂo 25 50% to afford ghe desired
product (95 ny, 3@ ;LCNB (hﬁ*bfu 348. 8/ 350. 9.
Step 3. qU|noI|neﬂ6 l. Fo a! soluf\eﬁ of
6- br onoqui nol i ne (6 81 g,a3 §9‘Mﬂnl) in
N, N- di et hyl acet anmi de (4 niy)~“Mas added sodi um net hyl
mercaptide (2.0 g, 28.5 mmol ). The m xture was heated

AT e pﬁrzfeé‘n&;%é@e%,ﬁ{sg%ﬁ%@zﬁ%ﬁ&%‘%%w Lews
(M+Hpe#ttlt e, and neutralized with aqueous IN hydrochloric

acid. The organic |ayer was separated and the aqueous

| ayer was extracted with ethyl acetate. The conbi ned
Exampled3n Metlst 2rfiores4-Ke(aingdisoexdthid) imidogel e?-bHhd,4Bripzin2-yllbenzoate

dried over nagnesrun1 sul fate, filtered, and

concentrat ed under reduced pressuke ﬂhe resi due was

directly used |n.the»ﬁe t 5 stepNMA oui further

purification. (O. 50 ?9@%‘ {N%PQ+— 161.9. Step

4. 2 fluoro- thethﬁl-ﬁ“[B (qdrnolrn 6

yl thi o)i m dazo[ 1, 2- a]pyrrﬁrdrhNG yl ] benzam de

Step 1. 6-[(2,2-dimethoxyethyl)thio]quinoline

To a solution of 6-bromoquinoline (0.832 g, 4.0 mmol) in N, N-dimethylacetamide (4.0 mL)
was added sodium methyl 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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N, N-Di i sopropyl ethylamne (70 L, 0.4 mol),
tris(di benzylideneacetone)-dipalladium(0) (4.58 ng,

W@ 20856110l ) and PCT/US2007/085100
(9, 9-di net hyl - 9H xant hene- 4, 5- di yl ) bi s(di phenyl phosphi

was dlgut%d \%’13} ﬁ? Sﬁgqgefhe% ?50 m]%l asrﬁngw)lth \(\V%fc’er 91916? ddl’l% 8\%?%(? 11}/15 ls&/lfage? filtered,

and cohednBatod. OB irgxidlazaf dirc2tlhahy fin the dextr&ctidn) stép-without further purification.
| 0- t hyl benzam de (69.8 ng, 0.2 nmol) in

rows; PP RE in & m

e (0.42 nL) in a mcrowave tube. The tube
was seal ed and degassed three tinmes, and heated to 100

n Aft ooling, the reaction mxture was
SfepZo(ﬂVlﬁ?lréﬂd‘%%’f‘H“ |, and filtered. The filtrate was

pafi2fa- Ednelﬂ}bxﬂ?nyl’l‘]ﬁh@qﬁiﬂbiinﬁb@).o epwaglisselvedi@ adedug 8dhydrochloric acid
roduct . C(MHH) . = 430. 0. 15 Ex I 2;

© mu SEgEREbe NGk AT S PRI RO H S P AR b gmaed under

reduceﬂ]pméﬁurcm"fﬂib ﬁq&ous}dhjebe/ﬁszmtrﬁiﬁedl ith Satdrdted H)d{lum bicarbonaytl and extracted

nd, was
with eﬁ%b 8(@% é@e QF%PIS ﬁéﬁzg;?st n?re Lﬁligg% 0¥eL s c\é&rg ?aée ﬁteregcwg concentrated.
The reRidud Whshurifie ke ibonx@pihe od Silica gel with 20% ethyl acetate in hexanes to afford

Met hyl 2- f 0:4-17- i nolin-6-ylthio)jmda ,2-b
e dedfeg i AT 5 AP el 87 Pt Wil sy 258 6 2P
6-[ (2, 2-di net hoxyet hyl )t hi o] qui noline 25 To a sol ution
i nol i 0.832 g, 4.0 mol) in
Step 3|\% Kiea*k({ﬁ%{lﬁ@?%{%%’% dé (4.0 %L) was ad?:led sodi um
mat N’mmraahyldﬁylé&dﬁfhheg(o 662 nfl, mrml thmolh&n¢ e;aamtdeqm.46 g, 124
m xt fter. coqling,
mmol)2 tlaﬁ,(%ll%z\/\@%n%c%%qe Wg#’ {(%Cféjlg % j_ng,(rL OSA ﬁol%oqnﬁ (:%ggdlmethyl@H—
xanthdnbré |3 - g iheddiplengdphdsphing) e@e4.3 ang, . XItSUfrﬁlo‘Wa@asj hddetl edeasksively to a
. et L (5 nd heat ed 80, C f or
sonicred dTiordpe MbuafRry g doad 1 piobriady Ml Ffgomice (s
mL) im®Dmiveswdvie qmerTh&asbempemf&lt aad degaded tlfrﬁﬂthiﬁ@datﬂr}e%(ﬂlfoelbo °C under
esi due 8/ 06 / UsS2007/ 085100
ml"m‘ﬁ‘?ved‘imedéatw %”I’fhﬁ éﬁ‘?%gg{nﬁ’eaflé%%“}: e R hE PR %f’ °r°°hng’ the
reactiddrmir@re hisi fddred Viebugh@dhad 0T Sellté aitiea tHuh layﬁroé §ihca @Ihdl the middle using
t d di t
d1ch10%)gr§r% %ﬂ ~ Ele[ %Hangpgﬁg%(sﬂ%%% lylvgtgﬁ\y%{é?glﬁﬁl{ Ta?e%i giieir St uceed pressure. The
remdud:_%pur(ﬂvhllﬂ}l chrodd®gphborSitigr g1 with wthybhdetatebin hexanes (0-40%) to give

the de%refi égtﬁégﬁg%t hyl ) thi o] qui noline (1.0 g) was

di ssol ved in aqueous IN hydrochloric acid (6 nL) and

3 nL reaction m xture was refluxed for
Step 4 fﬁce%,kgeé‘%’@e §afl moved under reduced pressure. The
aguesptasib gL 4-aved-2nfisk dbahAoA@dle \@ #h g st Umatod)din :qakousrhy drochloric

wid (S INPR TS AP Tll B Freuhtre) FLOPUFT AT pline® e, e erval

formed i;vlelteebm;edajydimﬂmﬁ end tadded givk @hertelrd’dQﬁ*b(d]U'e(ZV]ﬁ%) The mother liquor
was C(glfi g 81%({)%{6 u(fe r[r)ﬁetéogeh ggh eglglgef \?%@nga%l?ed%lth water ang 91/6er to give 300

mg of the desued product. (2.46 g, 91%) LCMS (M+H)=182.9.

Step 5. methyl 4-acetyl-2-fluorobenzoate

4-Acetyl-2-fluorobenzoic acid (46.1 mmol, 0.0461 mol) in dichloromethane (30 mL) was
treated with oxalyl chloride (7.8 mL, 92 mmol) and N,N-dimethylformamide (0.2 mL) at 0 °C. The
reaction mixture was stirred at ambient temperature for 3 h. The reaction mixture was concentrated
under reduced pressure and the residue was dissolved in dichloromethane (50 mL, 0.78 mol) and

cooled to 0 °C. A solution of methanol (4.7 mL) and triethylamine (16 mL, 120 mmol) was added.
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the desired product. LCMsS: (M+H) = 204.0; (M+rH20) =
221.9; (MrMeOH) = 236.0. Step 3

WO 2@8064157 2- f | uor obenzonitrile PCT/US2007/085100
N, N, N , N - Tetranet hyl et hyl enedi am ne (0.667 niL, 4.42

mml ), . zi nc cyanide .46 g, 12.4 5, mmo )
The rent i-Bish St ¥aon cabisho s Ring R i Uk Oyt il v aqueous 1N
hydrodhl @ Sciammmdd) brﬁﬁdTl(egorQarﬁH edtabty bvefried over magnesium sulfate, filtered, and

xant hene- i phen 124. 3 . . .
conee BT o R e S RDE Yt DTGty Tith UBFipthyelring with
20% ety #befatcOmbex3nds tauifoapihe dydir e phamane o4 4.6341%¢9, 20.0 mol )

in N,Ndinethylformanmide (15 nL) in a mcrowave tube.

The tube was seal ed and degassed three tines, and

Step 6heakyed fh@rolﬁ@x@cwﬁllj&fnzoafé crowave irradiation with a

0 s WAt t [ ower .| t. .

At Sy T ar o R danebtonss (i o Bowbiand - Fidiiipeen bromide

in watthough) & (ﬁﬁdth@lf suﬁi@hdd QO\Mll‘L)hNiﬁ stifredhad @yer owtniglit! A& cooling, the
i chl or onet hane

m”‘m‘%l u%fnli?"“re!%hlé“ %EFr‘Svaf?éd 1?‘% F‘ta‘f%i’fle‘g”‘\‘?déer et 8%‘6@%@‘5’{&% icliwligther- The
combiheid Uatic PEx@IGY Mveere 'Rha@hedr @4th dlbtﬁle)l\lalﬁecp uﬁlblf Is@iﬂurbysulfate filtered and

chrqmat o ph hyl acetate
concelﬁgl;[ggr}g gfle (gﬁl&d% 1re? 6’“@4 ga% gng r“é(%he eétd{j:&(itwn (st§p iﬁthaut further
purific@fonl .60 £953.8tep 4. 4- acetyl 2- fluoroben20|c acid A

suspensi on of 4-acetyl-2-fluorobenzonitrile (2.42 g,

14.8 mmol ) in aqueous hydrochloric acid (20% 100 ni)
Snp7wnamne#%umeﬂuégul2ﬁaﬁhmﬁammerature 110 O overnight.

Af.ter coo e crystals for b

£ By Sh ! d el G G ieRi R e E (6P i ety g ormat
(12.0 L, 0.0he nm)t her p-kdlepuesulforiagcia @memdﬁm @ﬂ)o uﬁg}eﬁ tdsleque(d mL) was
heatedfp ﬁq%?sferélgx tf%r Ag |th‘ dgo%h\ﬁgst%m@%f;tl({nhlglx g le’a% &o%cre]&%%]t under reduced
pressufc2o 4bve the A% ptodMs whithH)as 182 .i9the Bt ptep with@tt Rydher purification.

4-acetyl -2-fl uorobenzoat e 4-Acetyl -2-fl uorobenzoic

acid (46.1 mmol, 0.0461 nol) in dichloronethane (30
Step 8hgthyb@gluotor £ B-@thithib) - DX aliydzic by Pbentirize 7. 8 L, 92

8t ool e SQTe B b bt B apipmet o0

mL). Tlﬁdﬁseﬁilchrbaz'ﬁli‘ﬂi‘( lrzegcﬂ(ile fndgtj a(lide’ ®usAS ult@ic aind maﬁcegidnamotemo mg) were

added(rifﬁ ulcrga?: elihggg (I;]nelélg 5! duey\/\gezlqaq 9§§§| déj {1 o[Q%eréoohng, the

reactloﬁ it toO:nnlﬁént ﬁﬁﬁﬂﬂ:&m&b n{ethyV iddide (Amal,t.(5embly vasiaddd( The reaction

08/ 064157 .

i RTREHh £ 00 S i cgtoen e SRR, RO reseyrs g rgidue was
dissohattin entic hadrOrmit ) hel He@ﬂ’ed it 40, °Onas b adTiw tdetivaeuragae C‘)cuﬁentrated
A Y A N
filtraticiDnclehitd atdetredinde pressachiic ette fieelssted eroddhig 1 2esi e was

purified by flash chronmat ography eluting with 20%

ethyl acetate in hexanes to afford the desired
Step 9pﬁ@lﬁw @1(3-alnbro&d2, Y 1rideid-APR-2-fTaorob&podde  Met hyI 2

L e R P IBERE G OSSP e

mmolhyldiﬁ(xhgﬂnnéﬂﬁanﬁ'(%)emL) a1 (vt veds ad@edBslavtly alsﬂludd)mﬁ’(rh-yhloroperbenzmc acid

(1.5 b iy R o il B Ol T Tl R S et 0862 . ana

quencllieela@lth ermd(iquE@JSMulexhlbm:fhtedT v drbamh l@j(dilyﬂras eéﬂaeited Whéhed with
saturatég aé]ae%l% esroglélor g{f?ﬁlbgnﬁ?% ;\%/% T, ¢ Inln? eglée\é\{a Qv so\%um sglfate 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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concentrated to yield the desired product which was
used in the next reaction step w thout further
\N@mmmm&nation. (1.60 g, 93.3%. Step 7. nethylPCT/US2007/085100
(diethoxyacetyl) 2-fluorobenzoate 15 A m xture of

mL) VY.?Bl h%ede%t %blil%lﬁ ?W%?(%%% té(e)sr(]) ora‘leé-ﬁfls ﬁgll’le)c‘?ed%%gﬁltration and
washef) wiitb lisspropsiol erivideakd ddsinipediych e m(gzm))rtg)Msi;:ms.QJ 266 10€

(60 mL) was heated under reflux for 4 h. After

cooling, the reaction m xture was concentrated under

Step 10.86B06€ 0L 1Tu@OSSSUGRndio- &) Xeo) tnhi@uz60 8- §/¢12, ploahic 2-y bdnedute

165 U5y L5 MKt BLERLDOUE LSV (6 g 02 mame)and
prolind (4uOm@; @64 dmiomyeih kyilotdfore) (1), AL) #ad 4ddak Vrehroshdchemmo@a2e7 mg, 0.2

mmol)(l\)/\%%l?_g/t]l,lfg]i% (T%[&glt )grﬁré)s(%l% \%'t%%eltq) e}_jﬁ% dné% g@ ben %},gﬁ:jd{lally w%ined to ambient

tempefﬁhjr@ﬁ)e%CHf thaillvdﬁe @hs 21dgd m@t.h@]l@(%ﬂiﬂn)o aDpd-triazin-6- yl) 2-fluorobenzoate

fo aci.d nonoh dr
043 B By ST b Bof ST B wedirl | B0 dny S i e pamoved under
reducdd@ﬁeshﬁat'lﬁlé r@lidu® QvaCdfs@itved if 15019&)1:)2&151 @QﬁL) 4, heditb®to 100 °C overnight.

B T b G N
desiredvp®dgt.iIOMS] (Bt-HRF 4808, 2 h, and then concentrated under
reduced pressure. The residue was dissol ved in acetic
acid (50 nL), and heated at 60 C for 2 h. The reaction
ExamflieX # 41 2-¢4-Badme-0+1Te Adphaiiyd)d7-(441d tho xy phd biexs timidd 2264 12¢16 [ 1,2[4] @riazine
resi due was taken up in nethanol and the precipitate
was col lected by . filtration ang=diied under reduced

pressure to givethe q95|red prQQuct ~1.2 g, 41%. 30
Step 9. nethyl N

4-(3-am no-1, 2, 4- %r|a2|q 6f§V} 2-fl uorobenzoate To a
sol uti on of nethyl "N

2-fluoro-4-[3- (nethylthlo) 1,2,4-triazin-6-yl]benzoate

step 1{(4: ”2“”5’3?3}9’%{%3}@"‘9@ L4, di chl or onet hane (90 nL) at 0 C

a solution of mchl oroperbenzoic acid
(1 (EZ@IGtBOwethWB% Y-mgthadiyednrane dhBten ah enni@) Hasrilipsofied in 1% aqueous
HCl (fOetﬁE)t én(arﬁcéﬂ)ﬂ%t(lljf ﬁlL\f\’aﬁle%ac{l(gnelglxﬁﬁe @aschefa{éﬁ ugdetl] refl%Qéh for 2 h. Acetone
quenched w th saturated agqueous sodi um thiosulf
was renh)ge(b p]g@h raugegdysessyipsTheeqgugons adxtungarsh aguipilized ggh saturated sodium
blcarbél‘?.a'iéJ ol %Qtra@:%ﬂe@ilﬂ*? eﬁ’191d Lléégﬂteb IThe ro@é’oﬁlﬁt ﬁyerv\@gse&rled bd'vleln Sodium sulfate,
driéd over sodiumsulfate, filtered,” and concentrated
filtereq, peé poncendigted dl g residyig s ﬂ]@edwnéq:rgec{qq@i Riessiue gqjafford the desired product
which Wb 8T8 hah&t stlz%ougﬁsahgr 2&!%@101’1 '%8 1) ét% 1385)! of the
above internediate an M sol ution of ammnlaln
i sopropyl alcohol (20 50 WO 2008/ 064157
Step ZPW Ao204: f/ug)%?;!'gt%l)—7%~’me%§y;§t£ﬁo&ﬁ)%d%[ Iaﬁpf[ 1z QQ‘ triazine

tenperature f was collected by

f Thrcaelpd “Anaixtygg o Edmeheryrhepopy ejstrtishyded3¢ i Qjénmwé) and D-
prohnggsé fn%do {8 %%?)t in c]gllzg)g?rg?( 1_0[619]0“@% \azﬁs%e(li ﬁ’ﬁlo?osuc%%?m%e (26.7 mg, 0.2
mmol)ywlh $tbfl)lilganiaz@{tqr62MaI9§[ﬂledzatﬁ?] G foa 30 mip then Bredyglyayamgd Tpambient
tempefatfr® R qu a9 t@ re%t%)‘h%lgtuféf was added 6- 514 -bromo-3-fluoro henyl) 1,2,4-triazin-3-

(qui noli n-6-yl thio)acetal dehyde ( ny, f mol )
amine A¢}9 Mg, gk oinipd). (The Geagiion mrxduye mlsyrrﬁdw fog bl bra@fl dham thg splvent was
removg&-ﬁnd\éﬁ%d&gﬁi ﬁfés%ec I?h@fe?iﬁﬁ’é:&ésrﬂlmlqgi 1(12&p170p5%1 (ZOmg) aﬂmgt}d to 100

th stirring. The mxture was stirred
°C OVWPlﬁht Bifencog kg Ehfl ity prefitorest aalﬁﬁheeﬁlﬁratet@ﬁwem%dm’yem HPLC (pH
10) to %ff&d hEQicliRg pmdﬁct,tulf@l\/[%%@QQS eyhyl 4-(3 -ani no-
,4-triazin-6-yl) | uor obenzoate (24.8 ng, 0.1
nnnl) The reaction mxture was stirred for 1 h. The
sol vent was renoved under 10 reduced pressure. The
resi due was dissolved in isopropanol (2 nlL) and heated
to 100 C overnight. Adterlcooling, the m xture was
filtered and the filtrate was purified by RP-HPLC (pH
10) to afford the
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desired product. LCMS: (MrH) = 432.3. Exanple 14:
2- (4-Brono- 3-fl uorophenyl ) - 7-(4-met hoxyphenoxy)i m dazo

WO 20080841571, 2, 4]triazine \.7 F N 15 Step 1. PCT/US2007/085100
(4- et hoxyphenoxy) acet al dehyde

sy RSSO R AT Sl i

acetone (15 rrL) The reacti on m reywas heated under

refluxed for 2 h. mone pved under reduced
pressure. The aq ur neutralized with
saturated sodi um 20 bi %‘\ e, and extracted with
ethyl acetate. The orga N er was dried over sodium

sulfate, filtered, and concentrated. The residue was
Step 1d¥- (@det@rﬂdéﬁﬂpyrcedhbdﬁbyw&é&afaemteo afford the desired

f L(r)sgl Xt m(bm 40 Hetﬂﬁ% I-ngr% Ileg(8t’7§ ,%, @g@%og&f %Eb\g%ﬁ(%%&idin—}amine (1.3

urification

g, 7.3 fodh; bappertd) Bdide (58.2 mg, 0.306 mmol), N,N'-dimethylcyclohexane-1,2-diamine (0.193

f n!)? hoxyphenaxy) i qid 1,.2-0Jf 1,
mL, 1]2% m ag)oﬁgta% orl{ao%%to dé(’ (lg%d&%‘ﬁy %(1{ lg;'rl\g("i‘iéglhylf(%mgﬂid]e (g.OL}nL) was
irradiafedl- weteh axiyioiveveoxty )l 3¢ €Cafod ehyhd A ffed 3coRlimgy , th .n@ixturm wps gradfied by

: ol ) i | or of-or (1. :

chrom o @ St MLty T sty e SRLAUSI L sbobe desiea
produati EEMSt(M+H)rgl76The mi xture was stirred at 0 C for 30

mn, then gradually warmed to anbient tenperature for

2 h. To the reaction m xture was added
Step 263-(#mizhoymheBexi)-6:6t-ophen- I)Wazoz,l Ahtmiilaefle-Gpyramiline

( L] ' e .
£ 5 FoRun oy BB P R Ao B LA B AT a8 s
(M+Hyeduted pressure. The residue was di ssolved in
i sopropanol (2 nL) and heated to 100 C overnight.
After cooling, the mxture was filtered and the
Example[161 &{(¢-Bremsopheny-3-€¢-nizyhoRipHdRoQ)ifipédhzo [IQ)-alpprimidioe d
the desired product. LCMS: (M+H) = 415.0/416.9. 51 WO
2008/ 064157 PCT/ 32007/ 085100 Exanple 15:
3- (4- Met hoxyphenoxyy- q (4- metchyi 1H— pyrazol - 1-yl )i ni da
zo[ 1, 2-a] pyri m di new, N\Q’@pw‘\ NN\ N'IN NN
Step 1. 5-(4-nethyl- ]HpWazigI =1 yl)pyrimdin-2-amne A
suspensi on of 4-net hyl -IH-J['c‘iyrfxbzol e (0.72 g, 0.0088
mol ), 5-bronmopyrimdin-2-amne (1.3 5 g, 7.3 mmol),

Step 1 0@9)0%( br)ombp;@hﬁ,es((a'ﬁ&ezzymmo}zc@%e
di met h hexane- 1, 2-di am ne O 193

nﬁlé‘i’s)’horblo‘{h%%’@ls &?ﬁ et Stfamaop 1waﬁ7adged ‘iYQP‘BIS‘hf?oZIV - 41Wethylf0ﬂnamlde

(80.0 IINLNatCU ety Héa@ﬁdfﬁﬁix@@e 6&159 lerlmi-)at W8S forl dnlaagditiata@do Wik Sffer which 4-
owave at 0 Cfo . After cooling, the m.xture

bromOWéeglyBgﬁni(:ch@d(%}Q g, 200 mmol) was added portion wis€. 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 intermittently to keep the temperature < 10 °C. When
the quenching was complete, 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,

5§2%) LCMS: (M+H) = 281.0/283.0.
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chromat ography on silica gel with nethanol in

nmet hyl ene chloride (0-10% to afford the desired
wWee@dnet1s7 LCVS: (M+H) = 176.0. 10 Step 2. PCTﬂBﬂmmeﬂm

3- (4- met hoxyphenoxy) - 6- (4- et hyl - |1 Hpyr azol -

|n1d|ne Thi s conmpound mas pr epar ed
SﬁpZU%%J%%ﬁﬂé@%é%’@@ V@ﬁﬁus to those for Exanple 14.
L AMBiixture MiH)Z)2- @ﬂorﬁbphéﬂ@l)@é@lﬁfﬁétbylélrﬁno)acrylaldehyde (1.27 g, 5 mmol),

guanlﬁqeﬁggﬁgnﬁﬁ@%%éé %5 sqgrg %a nate H%%Og[ }0 mm()]l)p}{ ethanol

(10 mI( ) 2wfgs-hatCdlatBOC OO B@aizt. )AftBr c(odhﬁ@tﬂ{mba&ﬁbmm)mcs yvhﬁﬁmkehy glashed with

Phosphor vyl l.oride (.55. o
merhafl GRS pof Rl i el 1P e e CBures PREpALE 3. ¢6%0. LOMs:
(M+HYh24g®aadtd.on m xture was stirred at 0 C for an

additional 30 mn after which 4- 20 bronophenyl acetic

acid (43.0 g, 200 nmol) was added portion w se. The
Step 3Y @BAbrOMbYEhe X 3-W-Reth@gphaat Bthidato/T,0- a@)@Mﬁi’zm} ght After

coolin the reaction. m xtu

% G Eosd St A AR TR SO B R S Pl d4. LOMS:
(M+Hya395amshgd. i ntermttently to keep the tenperature < 10

C. Wen the quenching was conplete, potassium

carbonate and ice were added slowy until pH 11 was
Example 7 £ 2etlor&iNah éth i [BE(quine Bn-6fyl@dy fimidako (M2 Fappyaiiaidih-6-0
1lb control frothing. To the al kaline m xture was 25 added
yibenzain|f€ne (120 ni), and the reaction mixture was

refluxed for 1.5 heurs and cool ed to anbi ent

tenperature. The aqueous |ayer maS“équacted W th

t ol uene (2X50 nLﬂl T eeg?nblneduorga\sc extracts were

washed with watert ﬂAi .godi um>stil f at e,

filtered, and conce trated ur dew reduced pressure.

The reS|due was recrystallszderom

dlchloronethane/hexanes to glve the desired product.
Step 1(@% 25dzgletho % - 281 0/ 283 0 30 52 V\l)

/06415 82007/ 085100 Ste

5Tpa cml%@pﬁémtyowf AHRdinre-2 (& gré‘oﬂnmlkw‘f@ dgpethylformamide (30

mL) w{a@lo@l’y(aﬂdéglraqw mﬁwlo}s&mﬁ@hmﬁlmlal@ﬁ%aﬁ fr;qw(ﬁﬁhyﬂﬁnmol) The

guani di ne hydrochl ori de

mixtung veps ﬁﬂlﬁ% foahg) Hblb?%’@s"mﬁ% Thiopgnat-gimethoggpthyne &501 Sniitb §4 mpol) was
added €fRaBRton dfurflvhs WS rdt A Ednditio3FoC6 VAL %th wa@fe'&a%ﬁrated under

cooling, the reaction mxture was filtered

reducegipragsuse. e Feailes Wandiwigdtveith digthy] egher @80 ihdend WPS@W Wﬁ’é Wate, brine,

dried toleg 'gsM(ﬁuﬂzl 2 %ulﬁ?es 'SfEI?egedp r RdUEdncérnka’d9, ThOO%idud MR puridiHby flash
= e

chromgfographyrehiyg athwihyl @cfewilﬁﬁxawwﬁt?@rfw@gwﬁha desspdprodugt- 69 2, 96%)
LcMS: (vikdieeshi s conpound was prepared using procedures
anal ogous to those for Exanple 14. LCMVS: 10 (MrH) =
395.9/397.9. Exanple 17: 2-chloro-N-nethyl -

Step 2[Laiqclgzghﬁlgjyhﬂy)gce)dl%yae' mdazo [1,2-a] pyrim dl n- 6-

yI6 (2, g%%n?e%o?;?ethox%r)qumohne (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 1N 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-a] pyrimidin-6-yl]benzamide
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N 15 Step 1. 6-(2, 2-di met hoxyet hoxy) qui noline To a
cooled (0 © solution of quinolin-6-ol (5.81 g, 40
WOoreBP64167 NN- di met hyl f ormam de (30 L) was sl P@u/¥S2007/085100

added a 1M sol ution of sodi um hexanet hyI di sil azane in

T 40 L, 40 nmo ur rred for 1

mlflﬁls ;f’%?u“\%l%ia& ﬁre@ars% Bt Hr"ierya‘ie 0&?'5% Hg‘ﬁé f‘(rgE"fglpr'ﬁ_f“- LEMS:
(M+H¥#44300m430.00as  added. The reaction mxture was then

refluxed conditions for 6 h. The sol vent was

evapor at ed under 20 reduced pressure. The residue was
Examﬁiellﬂi & TwdrbIN-thietiy Ry 3-at-duanolinl O cydlgprapyd)imAtalied 0,2 ] pyltimidin-6-
b %{ brine, dried over sodiumsulfate, filtered,
v e“é?ﬂi“ €oncentrated. The residue was purified by flash

chromat ogr aphy el uding with ethyl ate i n hexanes.

(0-50% to givedbk de , 9699 LQME:

(MrH) += 233.9. 2 eD

yl oxy) acet al dehyde_6> 2

(9.0 g) was dissol ved in h

(60 rrL) and acetone (30

lux for 3 h. Acetone was renoved

Stepluﬁz%‘?m A;ggceéoﬁl%? “essure. To the residue was added et hyl

adet atmeixtuandf t (9®- daml:thjzli%hxmne heuliylbls( dgdnydptiogphine) (6.7 g, 12

mmol)b(rilll‘l E(ggena}gllﬂglaea%?}[one) ac}a{#ﬁr‘@é)% u?%/ g{ énm%? | n Zignel%qumoiinde (120 g, 577
mmol)C NS, ahdhfnaihgl‘ﬂortrﬂmafef 66 nﬂl’) én deSincokdropidotlatein Winkchitwasring under

posmV(e ZPI%O%SIP p{*_elgﬁ%gn\%%( ! dé&(g&rlm\l\%blgl?y taceft%nr t“Fl\f&ﬁ}z %,%2? %tEllé(ﬁg :followed by

zine dﬂiue@defﬁz g, 400 mmol). The flask was sealed under an atmosphere of nitrogen. The reaction

mlxtur]e Wars ZII}I- 1 L ?ytjgrn g% [rhszééguc:ggl%{ﬁbﬂé g%é}o%ég)ll{éﬂ;‘ith%al%aoc[ﬁ%ﬁ %fi)gure was
quenclRﬁTv(lllﬂSﬁﬁ)@@Ae@% ﬂlﬁﬁionﬂhb]&tlo}oa’mbmﬁcmylm ﬁh);araeelatﬁs(B N@O mL). The
combif)){g}?_(éi%grlﬁ{: z%gg 7& 1.9 ous ; g htlcl) Einc%( Ogg‘ sodlum sﬁl ate, filtered, and

conceidrafed um@-rbiueed bly!;sulé- [TBe (ehdqeumﬂ@bmriﬁeﬁ uytle fablophiropytbdraphy eluting

with eg%ﬁi%efé’fe_zin %L)Paérsl (g' 6%1%) (‘% ?fﬁocﬂi ¥he] (%Slr Oed?l(gth ﬂO & l‘iEeII ‘.’{% ngﬂ; (M+H) =
168.9.m xt ure of

(9, 9-di net hyl - 9H xant hene- 4, 5-di yl ) bi s(di phenyl phosphi

ne) (6.7 g, 12 mol),
Step 2t Wigsipdlibemizydiodeneacetoonekdi pal | adi um( O) (10 g, 12

mgﬁl_r%, ofép‘?r Onggé"ﬁ%%?' | ﬁly?lgcécbaz r}){ﬁ? adc?ed to %mﬁxet% kot oi‘ 2 broa"lo -2-chloroethane

(22.0 Qﬁfmnﬂﬂoas Kuindlinko-glhd etanitrilg (lllﬁld%t 66163nrholy eanflibbtiygeethylammonium

chlori(ge{(’géﬂ?%%,eél. Plfﬁ E odjcgkéedr%%ctn% lInSl)I(tl a\)a??tler'r:e gged’ J#4§r é’%s lﬁ%ed cooling
to RTnriol rpactidin mlithmskasvmrcﬁeaioemwnﬁ evatan aIait m:acrlafb téth afichloromethane
(3% 10(?1{6];{ ggee ao:mb:ﬁ}e organf(::telr(t%zzts \{pcﬁ%( Eirle VES sodlu Ez?.te f?i?re]d t[?rough a pad of

er="cooling 2501 Ut B
silica ged alotingOwithn 2006 tthel asexste iigdielclomethwiet ﬂihcaﬁlltranq s@® tencanmeditagive the

desireiﬁrlé)glgclt Bick nwgls &8 {n%ﬁé r?e%t WG]@} I\Qlﬂ%‘ﬁb %lrthear%g}iﬁ‘gagm{. %é@p gg 9@37{)3

' I N hydrochloric acid
Nhe reaction m xture was

Step 3. 1-quinolin-6-ylcyclopropanecarbaldehyde

Diisobutylaluminum hydride (1M in THF, 96 mL, 96 mmol) was added to a solution of 1-
quinolin-6-ylcyclopropanecarbonitrile (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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15 conbi ned organi c extracts were washed with brine,
dried over sodiumsulfate, filtered, and concentrated

waepase418tduced pressure. The residue was puri f PEHUSRWIE085100
flash chromat ography eluting wth ethyl acetate in

careful};z %gg (%WSSSL{%&@_ }_?%manfgffg%go %pne der%%crélgrq rtgrg l“\I)vas wagmed t% -5 to 0°C.

The rehetipui Mi@turdwos Yilugadowap stbyiamaeata) fendhed mhteh veffer nalnd @f(treﬁz&%wnh ethyl

acetat%?fglF g:%bi%eo(g IPIIi%gPP(g gt%lgﬁl de?? Vﬁ%%@ﬁl rsfsﬁﬁ"ld\ﬁ%qgr ﬁ% ? over sodlum sulfate,
ﬁltered{ lﬂlﬁrﬂtﬁlghl o phd ysf aitied géli dlutingewitil 809 @hyl Gloetbie MMe}ane@nithe filtrate was

de (990 ny, 4.3 mol) at
conco G YEl b PR S 3 Fe Rk ot  rred & 50 C for 3

h. After coollng to RT, the reaction m xture was

into 100 wat e d extracted with
Step 4&%14(%&2 %Wévz %clctpgogg;qﬂy@g% The conbi ned organic
exbr acugeuase of rdhm(mvmbeyumpﬁbﬂyﬂ@b@hoﬁané t(®seg 10 mmol) in

tetrahyéllé]%g UI? El oalﬁﬂcﬁ? C@I grvga:sr%{l%aﬁi op\xﬁﬁ?iléi%HuP%} % 1t 61 %ég)tassmm ¥ert butoxide in

tetrahﬂi@d’fﬁﬁi_i](lﬂ)&ﬁ[&)dAft@r thé heactioh enixtche i as ethrqar @ €U fbr Minjue,hhaM@sction mixture
was C(i%ie%qﬁbg /30?)%{%{1 éé?gumoﬁnhéo cycflol'f)rrcgpgr?erca Eilll(‘iéhyldé: %tOb mg, 2.5 mmol) in
THF (1 nf})jiwaohddad. Gk eyialnepras pareca ibisbd edy@dentd®for 1 h. The reaction mixture

was ﬁ%{g{f; tglbUt %latpgéJ 8 s§gclrylﬁgy%ﬁtgtgsw1&11&/%}11(E]ron-l;e'_!ﬁéneg"?hens%lun%g was cm)centrated
and the|ttsidod ik arifitc e hiap mb@&ﬁﬁgﬁpmﬁﬁﬂgi\ﬂn&l cfhly2 acktat), in®3xaBes (0-30% in

17 mifl Tt B st SRR s B T VR 6 s

allowed to wvarmto -5 to 0 C, and stirred at that
s G el BB o s
2008/ seﬁﬁdﬁa'f RCT(EYS209MxPBbslIRclopapyeduitdliie ebdeat, 2.0 mmol) in THF

th t N
30 mf] SRUPERAGEP T 1B s Bldon ™ R B e P PRvR Ritpirne. The
reactionamixeliré thae dtinnddt i @b tcﬁﬁ;&taalre Sforquénaine dlehvinklli’tral‘ﬁddeﬁllth saturated
Xxtra

) d t h eth
sodiur Plea St S The Mttt s e et QT b s B TIRBPHE expt s washed
with boerdrisd di-etnbdiumfsatiae, filferdd! atdegntdnrraigho gicldabt ddsirad prodat which

l. elutin 40% e acet.ate in
was i s ettt Jesttheb ey B e G P DS AR ESrs: v+ ) -
212.2;gMoelHED + H) £2302. 95. 1% . Step 4.
6- 1-[ (E) - 2- net hoxyvi nyl ] cycl opr opyl qui noline To a
suspensi on of
Step 6Cdblcad @ {gmpbhoxyrptiby byt utdpdigamydegphosphorane (3.5 g, 10

[) i t h f 10. niL t - C dd .
Bt ST BT SorttRaRr el Dered Ba SRR, p-protine
(45 mg,10.39kBmbl i dichyatométtianani{ h0) adojed (AFCpwad dilded Bablbtosicinimide (311
t d at RT f 1.h
mg, 2. g} Wﬁ) Wl%%il SL f}réege%cﬁo%mgng%%as s‘ugrg%iJ Eﬁq ‘I@f%a E %en gradually warmed
to RT.IFhe wdattddni nmxﬁfeyxbz(syqﬁbmbé(bxpﬂﬂﬁﬁat balactehy e dicblOnRTthane2 The combined
. [) i THE (5 .nL dded. . ' . .
organi{ERikgstp CasPBHE e RF @a iy HEh HhE Ry fluting with
ethyl atetate i kexane@ $0-23% irer8ading foradfoghthadpael @bdwet. (320angy67.1%) LCMS: (M

T H) ej‘%%e@? ﬁéh |ch4 omet hane. The sol ution was

e residue was purified by flash
chronatography eIutlng with ethyl acetate in hexanes

Step 7(%%30%/%\) meilévjl (I ECK%( %MOI‘ d he de tj’%p)gpng’z% 6cyl]benzamzde
( A-m@itiunod i 4n(26my1h®yﬁ1h1mm SpYi2Haoet- Hhﬁl@]ﬁ;ybiﬁzaﬁﬁdea(osml gu2.b @timol) and
1-[2- c@ﬁro ]2}]1')61L(%5Ht% (% -qul I,{lo[%ﬁé%w(yg%fl)\]ﬁ{%)%&ggp%g%u ngslone 1 &é.?OQ mmol) in

aqueous HC1 sol ution at anbient tenperature with
stirring. The 53
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20 reaction mxture was stirred at anbient tenperature
for 2 h, and then neutralized with saturated sodi um
whe@anbasat e. The m xture was extracted with ee¢lyUS2007/085100
acetate. The organic extract was mashed with brine,
ed over s sulfate filter and concentr at
etham?&ioﬂﬂe) ‘?ﬂastsﬁlge%% :5] el OBrBIght Ao ng’ e eHURYMIRITE R8s P‘mﬁed by
RP-HM&X({pHr-eB)ab afdstd steeipsitbtl proaudt af the trdifiorqatktic fatia 841i. 0NO g,(44 D) LCMS:
, Q7.2 % LCVMs: (M+ H _ 212.2; (M+ H2O + H) =
N*%“%-O-zs Step 6.
chl oro( 1- qui nol i n- 6yl cycl opropyl ) acet al dehyde To a

xamply 18- g+ Broapl b e S b AL S giee
di chl or onet hane (10 L) cooled (0.0 was added
N-chl orosucci ni mide 311 ng, 2 3§\nnol) W th
stirring. The reactlod m xturg ﬁﬁs stirred at 0 C for
1 h, then gradual |y war de@:to RT. The reaction
n1xture was quenched wi tith wat e extracted with
di chl or onet hane. The conbine ! organic extracts were
concentrated and the residue purified by flash
c Ahisreampgmd ptey pedpencil igingviptoeduess liphlogape tathesd for lagmplesd. LCMS:

(M+H§041225f{9fl'4rb %Nﬁl@hob%ﬁi E‘i’ic%) tzé‘sg, geﬁi %/?‘ijlzpf%d%%_ﬁd §33% b, 1h),

8.18 (sg(le) 2. 65315 gi)e’pwz(m 2H) 7 14 (m, 2H), 6.80 (m 2H) 3.75 (s, 3H).
fl uoro-N-nethyl -4-[3-(1-quinolin-6ylcycl opropyl)im daz
o[ 1, 2-a] pyri m di n- 6yl | benzanm de A m xture of

Example 20- 3rd#-floprpphenybi hi(&merhoxgplfenylithie] invidaro Hy2-bléhZ- dlitiiakine
(0.72 g, 2.9 nmol) and
1-[ 2-chl oro- I-hyqfoxy 2- (1- qui nefin=6-yl cycl opropyl ) et
hyl ] pyrrolidine-2, 5 dijone (1.9-%, 2. 9 mml) in 55 WD
2008/ 064157 PCT/USZQQ LOB@*va et’hanol (20 nL) was
stirred at 105 C overnight.; Akter cooling, the
reactlon m xture was pur|M|eﬂ by RP-HPLC (pH = 2) to

ord the deS|red roduct as the trlflu oacetic aci
I“ls cofpoL @Vaszi’gepgf%q UEWB‘”OCG%WIQP 2808 o 8‘8 aEgct’é P'é‘plfgg LCMS:
(M+H§5= (3519 ®ranoyaRenyl MH3; ¢1(><4r3)1etsb exyEhamyl(, tlm) 01.9678. da@o [411) 27 45 (m,

YL i d|ne Ef t N N Thi s conmpound was
2H)6§§é%a@%b 0y nﬂHbrocedures anal ogous to those for

Exanple 8. LCVS: (MrH) = 412.0/414.0; ' H NVR (400

Example 1°Hg-[()lc %%; -Fl%glso%g l?l’get\%lliﬁ-gfiogz E%ﬁ()ﬂﬂ%ﬂﬁétggﬁy%g‘ieeﬁi;idazo[1,2-
a|pyriaitlin-32y1lc4 clopRop¥ihuindin80 (m 2H), 3.75 (s, 3H). 10

Exanpl e 20:

2-(4- quorophenyI -7- [(4 nethoxyphenyl)t-'o]ln1dazo[1
2-b][1, 2, 4]t OR 22 4 mpyund was
prepared usi rocedu hQse for
Exanpl e 8. L ; R (400 MHz,

CDC13): 8. 88 (s 1H) 8. 16

7.45 (m 15 2H), 6.82 (m 2H)‘,
Stepl. 4-(2-aminopyrimidin-5-yl)-2-fluorophenol

Y, 7.96-8.01 (m 4H),
.76 (s, 3H

A mixture of 5-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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Exanpl e 21:
6-(1-{6-[3-Fluoro-4-(1-nethyl-2-oxo-2-pyrrolidin-I-yle
W@ b@gpyqgbenyl | i m dazo[ 1, 2- a] pyrimdin-3-yl} PCT/US2007/085100
cycl opropyl)quinoline OGN/ N F\ r~" NNN 20
Step]. 4-(2-am nopyrimdin-5yl)-2 fluorophenol A
m xture of 5-bronopyrimdin-2-amne (3.3 g, 19 mol ),
Step 2(z8rz4‘bmym O¢-@-anbiy ey myeph ey 2y Morapneoxdptogiop@e 7 g, 17

018 sty OF Kbl BAFBE TS P S0 i Pt Fr. 50 mi)

was aﬁleha;ﬁ@hyl (ai&h(mhl)oxyl%ﬁt(eﬂﬁ@ L) nand) tul teertatyl 15)- Zlfh})dro;&w&)panoate
ted es wer

09 i 3uppl ipibaae by 42 GWSIOPWH%I%P@SY@%é{uﬁ}é’gh%ﬁ@r%‘aﬁ Y mmon at RT
(RT) thEh nEb@ﬁ\c Thwaﬁlhﬁd: Wlai ktlrmt ®fernighil ab RiM eyapdrateddandvi@e residue was

| te at ed
purific g hisgrolseiice i Ragon Pedery! et R Pnadfubcrs: or
=3348tep. 56 WO 2008/ 064157 PCT/ USZOO?/ 085100 Step 2.
tent-butyl 2-[4-(2-am nopyrimdin-5yl)-2
f uuor ophenoxy] propi onate To a sol ution of

Step 3tr@m@h@nw4;ﬁm@mm¢1 GRn@N56-YeyclopZoppWiidazb /A, 2-a] pyrimidin-6-
i 8&3 drofuran (THF, 5.0 nL) was added di et hyl
yip eﬁ “eBkyl ate (0.19 nL, 1.2 mol) and tert-butyl

( B) mZetiny djfoeggmtgralran@ﬁa?rglf@yﬁ:ﬁ@n Hg;l)rﬂﬂmg@ig}no&g]pkzdgmte (0.33 g,
Lo mogdd BTl R o> i s CHRE ) bl & gopanet wes
heatedsdt i100 & oGy @Bt ghér a@blidgTtp mv&&aﬁﬂtueﬁwas{l?ilggih@g ngmlej (pH 2.0) to
o Y e ST PR 1 e, ™ PEhet e
334.1. 10 St ep 3. tent-butyl

s AT AR o L P £

yl]pheh @b tprbpitnyic acid

2 e%éBlg;)%l % EQ Hlidp %r quljpﬂgﬁl&yé grlcyclopropy 1n89a%9ﬁ3§3-’e]]§yrr9nﬁ%ﬂ%?t
yl]pheﬁdi)iy(})]blﬁ]ﬁa]mﬂhl( 100 Inh d) O B-nytin Gl czlaorlursmmeﬂ g eﬁﬁhdelhgml @f mBthgkne chloride

1.0 [).in.j heat 10 .
(5.0 mgQ/ g]}%tp&lﬂ%%ac)ﬂtﬁ(!t %gcﬂcl @g)grhc})ﬁ g’ﬂ?o %01 Wa% Wap, gt? %)?f gfr e‘[‘or\ﬁ”g]% the volatiles were
evapoiatet ivhdee dedoyedpireskiiPt. @he pddidae ps t(ﬁevaﬂ(ﬁatatﬂ fvith ebliche tldestinia@dand was
Mt = 525.2. Step 4.

dlreCﬂgufe%l?Pea%?t%p ic?”f ?@%b hégmsn éyl |c;?/cl opropyl )i i gazo[ 1,

2- aprrl m di n- 6- yl Jphenoxy} propanoi c acid

. . o
step Syl a/éf/?’s‘%’:‘[-é’:'eif@yéﬁr%sﬁrwe!lg’/rﬂ-c?giéﬁ%oﬁweﬁwé/ e Sl midin-
3-yleycddppypi)gigtiiine 6 20 yl ] phenoxy} propanoate (100 ng, 0.2
I di ssolyved i i xed. sol vent of et

P of istfifof st o2 Pl R PGl oS By gy rimicio-c-

yl]phedtg ! gropanbic@Ridwes 1 $ig, 1126 maio)RE N, Nrdidethylfofi@midel Bl i@ svas added
und r reduced, pressur e resid

benzo 4Ty TS BRI  BRIGHE PR RE PRt i Ghpal Too mmob,
pyrrolidine 6.0 1yg, WSIBdninol) ek N, N-tiyoprobdMbylafhMi K. 1 1460 RT. The mixture was
stirred at RT for 3 h, and then purified by RP-HPLC (pH 10) to afford the desired product. LCMS:
(M+H) = 522.0.

Example 22: 6-{1-[6-(1H-Pyrazol-1-yl)imidazo[1,2-a]pyrimidin-3-yl] cyclopropyl}quinoline
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25 Step 5. 6-(1-{6-[3fluoro-4-(1-nethyl-2-o0xo0-2

pyrrolidin-1 ylethoxy)phenyl]imdazo[1l, 2-aJpyri mdin-
wW@00B0O§4a5Dpr opyl ) qui noline To a sol uti on of PCT/US2007/085100

2-{2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imdazo[1l

, 2-a] pyrimdin-6- yl]phenoxy}propanaic acid (59.1 nyg,

0.126 mmol ) in N, N-di net hylfpr ] 1.0 nL) was

added N
benzotri azol - 1- yl oyt i no) phosphoni um
hexaf | uor ophosphate (5 .126 mmol ), 30

pyrrolidine (9.0 ngy, 0.1 mhbl) and
i i sopropyl ethylam ne (0.1 nmL) at RT. The m xture

Step s T o LD PP by and Then pur i f1ed by

RR- $dsthesiOip bf 18)pytaaolaf(d.0x d, 0.0es1d@sI),r £bropiopdintitin- Lo (1.3 g, 7.3

(MtH) = 522, Exanmpl.e 22: - -
mmolls by S 852 i PGS gD At dess|opgiansid diming 0,193 L.
1.22 ed@l), qorasgiyth Jeabbindd (108 g, 52 . 3\End008/ N84l dthylformamide (5.00 mL) was
.. PCT/ US20Q7/ 085100 o N Step 1. . .
1rradla1BG-S‘E(T]1 “hyVE28 1 a&xﬂ?@ly Ei %rd{ i 2“5% ‘%?88%’ S0 pURR SN Ry fPurified by
chromitbpptyado kitic Gl 4dthgmetBadD @il migthlydene chloride (0-10%) to afford the desired

5-bropopyrjmdin-2-amne (1.3 g, 7.3 mmol), copper(l)
Pmd“?-&o@@@%@z‘ %5l 0.306 mml),

N, N - di et hyl cycl ohexane-1, 2-diam ne (0.193 nL, 5

1 , siym carbonate ((1.77 g, 12.8 ) in
step 23R Rb R o e L g8 o Py B B R

MAC hawvaneofas-( 1By fazdldryl ytimidif-2-amine 0@LG8Ng, 0B5hemniwl)Xtndr ehloro(1-

. was purified b h tography .on silic el wth o

awinol e B st Pl e 5 ) 8 BoBop D 5o Prued st 90 °C
overnigi@SAft&doolpigptlel eilixturk GNSpur{fivit by R2-HIBZ (bH 1DQtoSiepd tBe desired product.

6-{I - 6 pyrazol -1
LCNH?Q%?ﬁgagéi‘1,2-a]pyrinidin-3y|]cyc|opropy|}quinoline A

m xture of 5-(1H pyrazol-1-yl)pyrimdin-2-amne (0.08

: I d loro(d- . . ool

examfls e BB AAEI S B ebimiyaHy ey gty o5
yl]cyclopBdpyliigainbkpr opanol (15 nlL) was heated at 90 C

overnight. After gooling, the m xtyre was purified by

RP- HPLC (pH 10) to)afford desi/f ed\ product. LCMS:

(MrH) = 353.1. 15¢EX i N

6-{1-[6-(4-Met hyl - NF N i mdazo[ 1, 2-a] pyrim

din-3- yl] cyclopropyl } quingline NNr~" NN ~N N

This conmpound was preparéd Nron14-nethy|-1FprrazoIe

u e u - e

23‘&1@%&%8&1?%&% 5@8’%@({7%%9 AExmtgﬁl%ll— é@—g%&?ﬁ@ uglgé pﬁ))égd.ﬁpés analogous to

those fay Kxadnpte 2 \HCMS: [(B+-H1=§67-hol i n- 6- yl cycl opr opyl )i mi dazo]
1,2-a]pyrimdin-6-yl]-1H pyrazol e-4-carboxam de N ~N

Example 24: N,N-Dimethyl-1-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]-1H-

pyrazole-4-carboxamide

Step 1. ethyl 1-[3-(1-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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N ii NNONNZ25 Step 1. ethyl
1-[3-(1-quinolin-6ylcyclopropyl)imdazo[l, 2-a] pyrim di
wWo2@gl0§415H- pyr azol e- 3- carboxyl ate Thi s conpouPI/Wez07/085100
prepared fromethyl 1H pyrazol e-3-carboxyl ate using
procedures anal ogous to those for Exanple 22, Steps 1
and 2. LCOVS: (M+tH) = 425.1. 58 WD 2008/ 064157
Step 2PC]3- WSO TA-B8ELE0protl Ripiddzo[ 424 By lididgpds 3} [iHApyBazole-4-carboxylic
d yl cycl opropyl )i m dazo[ 1, 2-aJpyrim di n-6
yl J-] Hpyr azol e- 4- car boxyl ic acid Ethyl

1Efh3t (1- qu] [Bo(lltqmrﬁhy B@j@bl@ﬂb@ﬂﬁlbﬂdﬁiﬁ[d%ﬁ)yﬁmldln 6- yl ]-1H-pyrazole-4-

s cabofo @R Tyl et o] GEH BRR!  MracwilRir S iy om aueous

soluticand livieen hy@atiéd(OWKE la, 26 nagilieia tkater $MUY. iTha noftuleividistiiad at 50 °C

for 2 QD s et B & NI gl B Sty by Ve reduced

pressufte Thé adsidne erant §-bvabMatdClvith2olitne. (30 and/ didt to | a@fordnie Gesued product
er reduc pr ur The residue was
WhIChé”(Slng’v%‘f ?SP%?éIUnW Y- ﬁg eﬂ@?é&?ﬁ hnd dried to afford
10 the desired product which was directly used in next
[ . o
step 3n3 R HEE iy e e ol Tt TR By TR gEh Py lrd e cele-+
carboxaanaaeryrl m di n-6yl ] -] Hpyrazol e-4- carboxam de To a
I utio

13- a(ls"d‘ﬁf %01 9fn- BLA el ey repirdiziiacl b2 airyypidi-gryll-1H-

pyrazdleﬂél-ﬁar}id»ﬁy-hd. Heldmﬁt) aﬂgi) | (E1-34mﬁrﬁl’) biaxy,Ni- (ﬁmaﬂhylﬁ)r(n&ﬁldﬁq,l 00mILBwas added

d L d
15 benzofiaa Sy iR o p DBt Y e RBoshE G it O-15 mmoD
dimethy@xahd @M apMESpHad enl( B 1‘iig101)Chnﬂl5\I Nrdiisgpropdiditgidmytha (0. liemL). The
. 2M i n THF, 10.m_, ., O. | .
it S ARG &g TS P ho TG PHA 1o e el produc,
LCMSstMrHed424.1.RT for 2 h, and purified by RP-HPLC (pH 10)
to afford the desired product. LCMS: (MrH) = 424. 1.

20 Exanpl e 25:
20 Example23: MHNeMythyldl, Behiidro B2zl et Ryl Y B{1hyihelin-¢-3- ( 1- qui nol i

ylcycl%ir??ﬂ%ﬁ?%%@??/Fﬁ?g%ﬁ'{ﬂﬂ'g'gﬁﬂé'&y%%{’?%%ﬁ%"r’ﬁ"ﬁaé“idfxl O S HN N

N'NN N N This ound was prepared from1l- [3 -(1
-qui nol i n-6-yl y&—e{{lop@jl)lmdazo [1, 2-

act

This compound was prepared from 1-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]-1H-pyrazole-4-carboxylic acid using procedure analogous to those for Example 24.
25 LCMS: (M+H)=521.0.

Example 26: N-Cyclohexyl-3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a] pyrimidine-6-

carboxamide
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a] pyri mdin-6-yl]-1H pyrazol e-4-carboxylic acid using
procedure anal ogous to those for Exanple 24. 25 LCMVS:

W@ koBip6415621. 0. Exanpl e 26: PCT/US2007/085100
N- Cycl ohexyl - 3- (1- qui nol i n-6-yl cycl opropyl )i m dazo[ 1, 2

St 18 G187 Py CI07) DBEEGE - SRl gD

3A( thixguit RO |niefhy62 aminopyrimidine-5- carboxylate (153 mg, 1.0 mmol) and chloro(1-

o SRR TLSES A e AT 085S SRR G

100 @Tg),r 4Th. A fieh@lo)in@PRT hlhe()fﬁﬁ(u}:e was dlluted with methanol (3 mL) and subjected to

G0 Y SREAPY LRS! NI 2Ty i

yleycldp@opy®ithidazf I, 24] pﬁlﬁlﬁidinla@ daﬂ)oﬁgﬂate (Ib(ﬁnml)(étﬂJIﬁg RAES]. 168 Intdh. £ ahd methyl

(1o B ey o O E R R G Srbryte PRFRGIE S0 W, =, = Loor
min.). BCMS: quirap+ B45. B-
yl cycl opropyl )i m dazo[ 1, 2- a] pyri m di ne- 6- car boxyl at e
(Isomer-1, 45 ng, R, = 1.763 mn.) and nethyl
Step 2.33-(I1quepbilinohildyeBprypayaldopi/ 0Py pyvivdi ez © L drpdey 8 yd | m di ne

é\;é%(rl?r%}ﬁbm heyé%ﬁ %%&]61 %tyg%g%pngpyl)nhldazoﬂ“l ? al pyrlmldlne)6 carboxylate
(14 m@-0((1o qumﬂ Okdnier 8 fiphcSted Op 1M ithijh iy Gkazid i, at@&JPY6 i), cint ércthanol

(1.0 g3 R bt B a0 TS G v a5 2ty B HGH (@ ) and

concentfatedamb@xyduatEpredsied. T, refldidBasndiiell to yishinde ddsirtd prodt @fhich was
i IM i thi water (0.16 nlL), and
dlreCﬂP’n)'—:‘ P AMB Stffliwﬁw\/\gg g? (?r ed overni ght at RT. The

mxture vvas neutralized with IN HC1 (0.16 nlL) and
und ced The residu

d
Step 3G L e e e B e i R ot
dll“l‘lethj(lhlylmblseldﬂ nnest sinep). WwaMndde( MoH)a mid@ik. Of S{Bfuinolin-6-

Vieye Ry By APy RET B YAy B SpPepY P9 gl By eg o
yloxy yripdpylidindptiospRerfurt ar hex@rdrgposphate et (igl3amnne (18278 Lmmol) and

ceoyTTR 553 P00 TR Rl 81 AL My v

stirreda€ RA 182 Rﬁmﬁrgl,lutéﬂ @%mﬁﬁlﬁﬁﬂo} (1.1 benzZidt résaziog sdutdd was purified by RP-

y1 0x tr| rroI [ ni hexaf | uor ophosphat e
HPLCtiﬁwg 6?9 qrﬁ%@ﬁ%ﬂ@ﬁgﬁ 4ygnllohexanarri ne (5.7 L,
005 mml) |nNI\I-d|nethyIformamde(05rTL) at RT.

xampieda! Rl R g sy s et Ryt s B gk oort 2

a]|pyripidiné-oedriaxaiide HPLC t 0 gi ve the desired product.
LCVMS: (MHH) = 412.1. 25 Exanple 27:
3- (1- Quinolin-6-yl cycl opropyl

nmet hyl )i m dazo[ 1, 2- Nﬁyrl
CONL_ N N
0] O)\(\

~ =N

N

ydr of ur an- 2-yl
boxam de NH &N

This compound was prepared from 3-(1-quinolin-6-ylcyclopropyl)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-ylcyclopropyl)imidazo[1,2-a]|pyrimidin-6-

yl]benzamide
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Thi s conmpound was prepared from
3-(1-quinolin-6-ylcyclopropyl)imdazo[1, 2-a] pyri m di ne

WO 2@80641bDxyl i ¢ aci d usi ng procedure anal ogousP€DUSIW0FEB5100
for Exanple 26. LCMS: (MrH) = 414.1. 30 Exanple 28:

N- Cycl obutyl -4-[ 3-(L-qui nolin-6-ylcycl opropyl)i m dazo]
1, 2-a] pyri m ditn\6- ¥l ] benzam de 60 WO 2808/ 064157
PCT/ US2007/ 085 N O N <] Step 1

tent-butyl 4-(2-am no
carbonate (0.636 g, 6.
added to a m xture of 5- b D
g, 2.0 nmol), [4-(tert-buto%§car
Step 18kt BulyDs-583nibopyrimidn-8-y1yP&BkJar@and

tetr.aki s(triphenyl phosphi ne) pal | adi um_( 69 ., 0.06 .
nﬁﬁ%lmica b@flaﬁg:ﬂ%?%(g fﬁﬁ?)m%ﬂb n Yl el (IsLS ) igifo @ mixture of 5-
bromog_ilerrhiuiﬁlSZ—Hmﬁe heased 2@t1rér_illal§), [@(ffeﬂ{buf&x%arbﬁﬁilﬁihg@@]ﬁbﬂﬁﬂi ati@ (0.533 g,
t he XLure S rLutegd w t and wasne
2.4 mygoh r'f‘ng\é‘t‘t@mé ew\fll\ﬁ}?éf?h"*ﬁ&f@h%‘gﬁﬁr{%{ “fga%g e & clgnohdmL) and
toluenN@L $04., Thef Ihixh?dff ﬁ/dsd H&ﬁkdcag ngent [jfalt ﬂi.d Aﬂ&e{ozglggmcm 8the 16n0ixture was
. ressu to afford . the desired product . ng, , o0.
ditutedpiith 10§ andyppiet wgtthuvgaéﬂ e Bgt Ther arpaniq exas: Wi nﬁﬂ@ﬁ oxer’ Na;S0s,
ﬁltere(io-‘r Zriﬂ-scﬁb?celﬁat&t ﬁfd_erZre(édcledlprezli%UﬁeW) aff(irsi _the_dgsired Epaodléct (4\1]70 meg, 868%) which
4-13-(1-quinolin- cl opropyl )i mdazo[ 1, 2-adpyri m di
was dlfﬁChwﬁeéameah%t@- BN NP 0 2 1 - but yl
4- (2-am nopyrim din-5-yl)benzoate (0.144 g, 0.531

nmol ) an o . oo
Step %Zﬁ'rfé’fﬂef? 41? HUrHGI HOe Y FeRer T e | ac By HIndEn el 60 4s 6

gA 816}6%3 mh_)buiﬁxlu 4-$ﬁmi@m{im&h@s@gben(éaatmo. é 44NgS OES atrgﬂiol) and

t C overni ght e m xtur S usted. to =

Chlor"@éﬁl‘%"l?ﬁﬁfﬂ%&?’%ﬁ?’%?m@@?y\% rﬁ(# ! m@?ﬁé‘%‘@ éuls%ﬂfgil fglgohol (3 mL)
was héa&ﬁiad Q@OG\/@&rﬂﬂgﬂiti Theadixhye iy @lﬂﬁﬁe@@b’ @lﬂhwo @esSiibth@am®e) solvent was
N O B NI
chloridet(843%43 to afford the desired product (125 mg, 50.9%). LCMS: (M+H) = 463.1.

4-[3-(1-quinolin-6-ylcyclopropyl)imdazo[1l, 2-aJpyrimd

i n-6yl ] benzoic acid tert-Butyl-4- [3 -(1
Step 3- LB-(1 Q}utﬁ@ﬁﬁ-ﬂ}éﬂc@?’l@%@@ﬂﬁrﬁzﬁbﬁoym&dﬁ%ﬂmEdinl6—%]5 beci)izozic acid |

a I mdin-6-yl]benzo ate . 125 .

b b et i oo b Sl (s TGS 0125
0.27 thifdl) Jvakl tredibe® with XIMITHCIWASL 4-diecant ed.mTh@ BDIfér3 Washe mixture was
decan%&ﬁggqlwa\%ag Iq%ti}?egg‘fi ne%Lfgétll ¥ ieg? IV%V td%ﬂeﬁe ﬁr%b‘éggs HCI salt (129 mg,
99.5%livhRE tay ditts B@luded il XL stéptveithovd flRiQ purifithtidhe LCMS: (M+H) = 407.1.

purification. LCVMs: (MtH) = 407.1. Step 4.

N-cycl obutyl - 4-[ 3-(1-qui nolin-6yl cycl opropyl)imdazo[1l
Step 4. Mc@l@w’v—m’[ ﬂ-i(ﬂqbﬁb’dlz_lwbﬁ‘ﬂ@@@ﬂ@yﬁ@idazo[ 1,2-a]pyrimidin-6-yl] benzamide

2'3@% ii'[s%?ggyfﬁ%h%t}igé’ '@%ﬂ?sﬁ% Qo) Yot 23adTR! ) W8S e of 4-[3-(1-
quinolqM-m@!,dlcspr@ywngyﬁb gpzr-ﬂﬁjiyﬁrﬁiﬂi;ﬂ@ﬂﬂfghzbi&-@](p%dih)giggzihmriﬁT Y{1B.5 mg,

enzoi ¢ aci [ rochl oride (18. , ) ,
0.038£yctp161 t arf¥ bﬁ]éan THINg 5 %{”2 Of@é?Q OM) Igﬁal andnTT%e%zotnazol—l—
yloxytﬁﬁﬂﬂlﬁ}fyﬂa&ﬁﬁﬂ%pﬁosply)hﬂmyggx@@dbﬂﬁ)gw{eaga(IE)rfgj 08.pM3NINtHBl) in N,N-
. af | uor gphosphat e .5 .. 0.04 in N,

ety G o Bo e oy SHs! 15k 7 Togd diisd i ethanot 03
mL). TRk kQiting sblutianeadpdrific € dy WPLHPIE (g0 lto e 8he desired product. LCMS:
(M+H) = 460.1.

i mi di n-2-ani ne (0.348
bonyl ) phenyl ] bor oni c
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30 nL). The resulting solution was purified by RP-HPLC
(pH 10) to give the desired product. LCMS: (MtH) =
Wae®s064161 WO 2008/ 064157 PCT/ US2007/ 085100 BrEmphm07/085100

6- (,1-{6:[4- eti.din car pon hen m.da o[l 2-a
exampls 8 TSR bR P R P e kb PRy,
yl}cyclopMpyi)anEﬂiiies conpound was prepared from

4-[3-(1-quinolin- 6.y|cyc|opropy|)|nldazo[l 2- 5

a] pyri m di n- 6- yI]b=n20|c acid dj hydro ori de using

procedures anal jeqg

( MtH) 446. 1. tExanp 30:

N, N- Di wethyl-4-[3-(1- i Nt i

1,2-a] pyrimdin-6- yl]ben ]

conmpound was prepared from

4Thi3- (confpoiniol ivas Gpwpﬁ)lydﬂ i PWHB( Iggiaalat &y Ryclopropyl)imidazo[ 1,2-

di n- 6- aci d di hydrochl ori de usi
s avrigtalhats A BB RECH e ROLE PREFVER Gy Suns ThOF e xampte 28
LCMS MHN) =4434. 1. 15 Exanpl e 31:
4-[3-(1-Quinolin-6-ylcyclopropyl)imdazo[1, 2-a] pyrimd
in-6-yl]-N (tetrahydrofuran-2-ylnethyl)benzamde O
Exam fle 80NN, NN D¥mbthyl-4F[8-A - uodgiaLoag cyetop repybpaidah [ f,2-a[pyrimidin-6-
(1-qui nolin-6-ylcycl opropyl)i m dazo[ 1, 2-
y“b“ﬁT%V*|n1d|n 6-yl ] benzoi c aci d di hydrochl oride using
pr ocedur es analogaus to those for Exanple 28. 20
LCVB: (MHH) 4901, .
N-(1- BenzylpyrroNld
6- yIcycIopropyIJ
benzam de 62

| cycl opropyl )i m dazo|
O NN NN 10 This

NS

-(1-quinolin-
i n-6-yl]

10
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) = 434.1.

15 Example 31: 4-[3-(1-Quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]-N-
(tetrahydrofuran-2-ylmethyl)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.

20 LCMS: (M+H)=490.1.

Example 32: N-(1-Benzylpyrrolidin-3-yl)-N-methyl-4-[3-(1-quinolin-6-
ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamide
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WD 2008/ 064157 PCT/ US2007/085100 N NONN "N "N
Thi s conmpound was prepared from

wa@2q08/06415ui nol i n- 6-yl cycl opropyl )i m dazo[ 1, 2-PCT/US2007/085100
al pyrimdin-6-yl] benzoi ¢ acid di hydrochl ori de using

procedur es anal og %those for Exanple 28. LCMVE:
(MtH) = 579. 2. liie 33:

N-(1- Pyri di p i d- vyl ) - 4<]] ‘ i ol i n-6-yl
cycl opropy y dazo[ 1 2- yri m dy'n nbenzam de
N I NOH N Thi s conpodnd NPheparéd from
4-[3-(1-quinolin-6-ylcyclopropyl i‘dazo[ 1, 2- 10

a] pyri nidi n-6-yl ] benzoi ¢ aci d dNhydrochl ori de using
pIras e ddbhsuRinalvegoysephied t Rse 4qB- (Ezgaaﬁmﬁ-?ﬁycloﬂp@vsimidamu,z-

.(MH'% = 566. 2. Exanp g 34:
alpyrigyding0-plipanggic, acid dihwdrachlqridg uping procedyres gpglagass {p By fefpygple 28.
LMY (VikvAl dazof. 1, 2-a] pyrimidin- 6-yl]benzanmide O INS N N
N 15 NN Thi s conmpound was prepared from
4-[3-(1-quinolin-6-ylcyclopropyl)imdazo[1, 2-

ExampleRY¥! N1 BypiaGr-YyIphsspai-aypoi - (wqhuﬂﬁmtw@aoﬂﬁ)pymnnaazo[1 2-
rocedures anal ogous to those for Exanple 28
a]pyl‘l(lmll 6-yIbspzpmid e20 Exanpl e 35:

6{1[6(4 - 3-Fl uoropyrrolidin-1-yl]
car bonyl ph |mdazo [1, 2-a] pyrl m di n- 3-yl]
I

cycl opr opy e)%l\[\ 1 NNQ‘—\/ N 63

This compound was prepared from 4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
10  a]pyrimidin-6-yl]benzoic acid dihydrochloride using procedures analogous to those for Example 28.
LCMS: (M+H) = 566.2.

Example 34: N-(1-Pyridin-2-ylethyl)-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-

0
N
| H
S NN
\N)Q

This compound was prepared from 4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-

6-yl]benzamide

15

a]pyrimidin-6-yl]benzoic acid dihydrochloride using procedures analogous to those for Example 28.

LCMS: (M+H) = 511.1.

20 Example 35: 6-{1-[6-(4-[(3S)-3-Fluoropyrrolidin-1-yl]carbonylphenyl)imidazo[1,2-a] pyrimidin-
3-yl]cyclopropyl}quinoline
0O
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WD 2008/ 064157 PCT/ US2007/ 085100 Thi s conpound was
prepared from

wa@2q08/06¢415ui nol i n- 6-yl cycl opropyl )i m dazo[ 1, 2 PCT/US2007/085100
a] pyri m di n-6-yl]benzoic acid dihydrochl oride using

?E&lﬂ)e d(gogrﬁ)glén nal 0 E)%geﬁ%g(ét g:ggne f49[5—(Eﬁ%r%&n%—%%&cloplf%imidazo[1,2—
a]pyritiidfril6- @Wlb(ﬁdyd’f&ﬂﬂhydir))ﬂﬂ@i@ sty biocddufe3 afdlogpus wothdsd -f&- Etatple 28.

/Cl 0 i mdazo[1,2- a] pyrimdin-6-yl] benzam de
LCM%.&\AQ%T Qﬁ}rhi s conpound was prepared from

4-[3-(1-quinolin-6-ylcyclopropyl)imdazo[1, 2-

5 o b A BSOS BT BB G0

a]pyrikfidib-6-Y1MelBaniidb04. 1 Exanpl e 37:
N-(1-Pyridin-2-ylpyrrolidin-3-yl)-4-
[ 3-(1-quinolin-6=yl gycl opropyl)im dazo_[l 2- a]
pyrimdin-6-yl]" pengam de Ji- N.PJ 15 ~j5» HRI N 15
Step 1. tent-butylM (I¥pyxi din- nyprr]wM di n-3
yl)carbamat e Atmj Xt urew.of-. 2=f JUOrOByM dine (1.0 g,
10.3 mol ) and tert- butyl pyrrolidl n- 3-yl car banmat e
(1.80 g, 9.66 nmmol) was heatiéd tt 120 C for 5 h. After
cooling to RT, the solid formed was treated wth
etrhRY , colripbtiRF edhas apgpwas hethnm b3 €1-Gihelinld1@lc i Pbpréh Y)’ﬁﬁidazo[l 2-
col | ect eg and drjed to gjve the desired product (2.
yrnﬁldlrg@yﬁl@/%nzowt@g’édlh?mq;lblonde IR Eroc%reg@geﬂo&ms to those for Example 28.
10 LcMSLeNipuy +8o4t 2yl ) pyrrol i di n-3-am ne di hydrochl oride
tert-Butyl (1-pyridin-2-ylpyrrolidin-3-yl)carbanate
(2.5 g) was dissolved in nethanol (4 nL) and was
Example8ai @qd(mymnfmyw%ﬁaﬁm -AR498-(dguihélinle §m§¢1@wpﬁ)lﬁ&azo[1 2-
% The m xture was stirred overnight at RT. The
alpyrigflipHayltbepamid evapor at ed under reduced pressure The
resi due was washed with ether and 25 dried to give
the desired; pr@dw:t (2‘}[ g, 929. LCI\/B (M+H) = 164. 1.
Step 3. I\I—(lgrlmﬁg '
yl pyrrolidin-3yl)-4-[8- (1 C]LJI noliin- 6yI\t:yCI c%ropyl Yimd
azo[ 1, 2-aJpyri ni di n- 6yl ] benzam b“64 WO 2008/ 064157
PCT/ US2007/ 085100 Thi s conpour} “$RS prepared from
4-[3-(1-quinolin-6- yI cycl opropyl)im dazo[1, 2

a rim,din- [ ci,d d hydr ochl ori de using
15 s 1L BAUTD P A R Exanpl o 28,
A mixture of 2-fluoropyridine (1.0 g, 10.3 mmol) and tert-butyl pyrrolidin-3-ylcarbamate
(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 washed with ether. The solid was collected and dried to give the desired
product (2.50 g, 98.2%). LCMS: (M+H) =264.1.
20
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

25  dried to give the desired product (2.1 g, 92%). LCMS: (M+H) = 164.1.

Step 3. N-(1-pyridin-2-yIpyrrolidin-3-yl)-4-[3-(1 -quinolin-6-ylcyclopropyl)imidazo[ 1, 2-a] pyrimidin-
6-yl]benzamide
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LCVS: (MHH) = 552.2. 5 Exanpl e 38:
6-[1-(6-{4-[(3-Pyridin-2-ylpyrrolidin-1-yl)carbonyl]ph
we@pooBpé4rstlazo[ 1, 2- a] pyrim di n-3-yl)cycl opr oppgi/US2007/085100

quinoline 1 NN This conpound was prepared from

Y b?r F?ﬁ“&’g{’fl%gl I§Yl'gﬁ g@ﬁe?%)é‘g r opyl[}“gglﬂléleﬁlrnéqu%%Cl(f}g(i)pﬁalmldazo[1 2-

a]pyrifatdace: §}1]H$eﬁh5016 nall apodiscil@ide hll@lﬁg ploogdubes anPdbgud B. thost Gor Example 28.

LCM%% %’%’ = 537. 2. Exanple 39:
4=[(3S)-3- (Pyridin-2-yloxy)pyrrolidin-1-yl]ca
rbonyl phenyl )i m dazo[ 1, 2- a] pyrimdin-3-yl]

C opr. nql.i
5 examplhO B B AE Do E irrelab st ba i Ge B et 2o
a]pyrimigial g1 cpelolopyIffuinddint y |
(S)-3-hydroxypyrrolidine-I-carboxylate (0.936 g, 5.0
nmol ) in N, N-dinet hylif‘ormam de (5 nl) was,added
sodi um hydrldé"to 3 QLB ol ) . Thesmixt ure was
stirred at RE_ 6730} i n.faol l oned B‘y"'@dd?‘t'ﬂon of
2f|uoropyr|d|ne(65 ol mmu ThHe nixture was
heated at 80 C overni ght Af t\er cdol ing to RT, the
m xture was poured into ice- vvatJer and extracted 20
with Et OAc (3X20 nlL). The conbi ned organi c | ayers were
wd8kedomperndhr Wae, DEPREH dlesr N 3Sbauinolat¢-ylsydepropyhinidazol 1,2-
]pymsafam:@g}t bAL&E adi@ aBl HiBcHidHRie Glind ?ro@éd&% %alo%;)% théSMFSO8 xample 28.
The above product was treated wt
10 LCMSh&M?*HbEﬁ”c%I oride in 1,4-dioxane (4.0 nL) and stirred
at RT for 1 h. Ether (10 nm.) was added and t he sol vent
was decanted. The solid was washe wth ether and
Examplei3gq 6t{b'[@(4\7@3S)t?’e(f’déléllnr?eﬂoﬂf)wﬂ%ltd"e 1—%1731‘@0“39911629/&11“@@0[1 2-
a l'l%tl@ia Ryl]cyclopropyl}quinoline
Ipy 6-{I [y] I[) Eyqu (pyrldln 2yl oxy)pyrrolldln 1
yl Jcar bonyl phenyl )im dazo[ 1, 2-adJpyrim di Rsx
yl ] cycl opropyl } qui no| ishe .65 WO 2008/ 064157
PCT/ US2007/ 085100 <, T‘Hl S conpound vvas&pr e,peti ed from
4-[ 3- (1 qui nQLHn 6ryl cyc1\@pr‘gpyl[pr\m dazo[ 1, 2
a] pyri m di n- 6- ytbenzoi ¢ aci d., dlﬁkh}/dr ochl ori de using
procedur es ah\a#bgous to those Mor "Exanpl e 28. LCMS:
(MtH) = 553.2. 5 Exanpl e 40:
15  Step INSJ@([()%()?ZUZQ'S@/Z g)#yﬁ&%é«%ﬁzw&]hb%d[eB (1-quinolin-6-ylcycl

ropyl )i mdazo rimdin-6-yl] benzamde N r
|_| p agsolution of tert-butyl (S)-3 hydroxypyrrohdme 1-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 (3%20 mL). The combined organic layers were washed with brine, dried over Na,SO,,
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[I,2-a pyrimidin-
3-ylJcyclopropyl}quinoline
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10

15

20

25

ra N Step 1. tent-butyl [2-(pyridin-2

yl oxy) et hyl ] carbamat e Di et hyl azodi carboxylate (630 L
wa2@8/0etol ) was added to a mi xture of 2-hydr oxBEHUS200TIE85100

10 (0.380 g, 4.0 mol ), tert-butyl

(2: hydr oxyet hyl ) car bamate (0.3 2. 0. ) and .. .
T IERE plithe PRETSS ot g T i arpE(Brg hinydazol1.2-
a] yrlﬂihlﬁil GFblbilﬁdﬁE(ﬁc %ﬁ& didty o eHelide \uein g bbédueds alfilogoaneh those for Example 28.

tr d. The residue was chromatographed on
LCNﬁfﬁgggg g{fmnth Et OAc in hexanes to give the product

(0.353 g, 74.1%. LOVB: (MH) :2392 15 Step 2.

2 dlh chI rld
Exampls oY Efu%ﬂ?yréx‘e%?j? SelPIES By uptiT s iageoy g
a]pyrinfidinie-@plerghnvidé h 4M of hydrogen chlorlde in
1,4-dioxane (0.6 nL) at RT for 1 h. The solvent was
evapor at ed under reduéed pressure. The sesi due was
washed wi th ether,—a dt. rted to gtve rhe dési r ed
product (0.30 g, 96. 8/6? 20 Step 3%, oM
N-[2-(pyridif 2y10xy et hytJ: %w[ﬁl(i qUFnolln 6yl cycl op
ropyl )i m daze{ 12- a]pyr|n1d|m- Minenzanlde Thi s
conpound was prepared from
1-quinolin-6-ylc clopropyl)|n1dazo[1 2-
Sﬂ?1&?@%#Wﬁ?d?ﬁﬂéwﬁv“ﬁ§ﬁ% [rbgeral di hydrochl ori de using

p 'D@&l?ﬂ’ Hf(ﬁlﬁ:a%e%llgg g}%@ utLo 4bh %&)@ 1f Qhs 1B a6nidBre of lQCfM@roxypyrldme

(0. 380( %{_D Hﬂ Qm@byrqembﬁtyt g,q Wy@hﬂgppﬂbamatc [(@,35(21 g, 2.0 mmol) and

tnphenﬂ’ﬁﬂo%hﬂem 65 g)élJ @Mﬁqb@ B PRy t@ d HLQ Q"%Q{n;xt&e %S stirred overnight at RT, and
pyrim din-6-yl] benzam de O ; " N N'N

concelﬁ@teo‘oﬂzwssd%msvhrpﬂewgJWémoestl WH@Oééﬁwemaewsgwe the

produR{EPAr L6 19,9 MAVE: {mbHY ¥b3d 2- hydr oxypr opyl ) car bamat e
usi ng procedures anal ogous to those for Exanple 40.

LCVS: (MrH) = 541.1. Exanpl e 42:
Step ZI\b &D;VZEQ 3&%}%?%%&&1nédz@fﬁr&c%7ﬁ%nm i n-6-ylcyclopropyl)im

dazol pyrim di n-6- | ] benzam de 0 N

HNN
TFﬁﬂS n%gqmélnvgagIOW@bdq}aél@npfeo%353 g) was treated with 4M of hydrogen

chloridk-ih 3:4(dioadé U6 ki) B T €ral 1P ATHE B ank %Q%P&r&e@under reduced pressure.
yrim di n-6-yl ] benzoi c acid di hydrochl oride u5|n?

The reﬁ%%f‘cwmaé%e dayrig Higo gad dieediin giye the dpsieg aropne (D) 2. 96.8%

Step 3. N-[2-(pyridin-2-yloxy)ethyl]-4-[3-(I-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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LCMS: (MtH) = 526.2. 10 Exanpl e 43:
N-(1S)-2,2-D net hyl -1 -[ (et hyl am no) car bonyl ] propyl -

WO 2008064617 nol i n-6- yl cycl opropyl )i m dazo [ 1, 2-BJT/US2007/085100
pyrim’din 6-yl] benzamide ITHHNN, 1. . Step 1.

E% é;fnalg?%ﬂgyea;s h¥ﬁp(ajr§§ 81{0 1%1*?{ ;}8&}%@/ ?%ullmrzlmxlxprgpyl)f%rbamate using procedures
analog‘¢{1§1b€1’m3@£0|rEaimmﬁbLHCanS)I(MwLaI)H$4dllhydr ochl ori de
Triethylamne (230 L) was added to a m xture of
4-1 3-(1-qui nolin-6-
Example@y C NoRRmoyéxyetiyhaz[e{(1-quinalipyyldyeidpiropObiylid 26 [1204]@yrimidin-6-
5 b aci % di hydrochl oride (162 ng, 0.339 mol), tert-butyl
ylbenzaraldes i no- 3, 3- di net hyl but anoat e hydr ochl ori de (75. 8
ny, O 339 mml) and
benzotriazol - 1-yl oxyt ri s(di met hyl ami n@pﬁ‘é‘sphom um
hexaf | uor ophosphat’e (16% ng 0. 373, ool . 20
met hyl ene chl.eti de (10 .. The m Xt U6 vvas stirred at
RT for 3 h, y\asﬂbed with NaHCGB {7 5% and brine,
dried over Na2€, filtered, 5nd Honcentrated. The
resi due [ LCVE: (I\/H—I) = 576. 2] was treated wth HCL in
1rfdi %B@nd( Als 1 p&pﬁgea &tonRT 4f[9f(1 aulhohnT(h?lcﬁ@(LpY&ﬂt)lmldazo[1 2-
was evapor ated. The residue was
alpyrigdineryil l@pngqlq, acid by drachlerilg uﬁ)llné arpsgdurey 5na$@@ys o those for Example 28.
LCMPNLS) = 222 di met hyl -1 - [ (et hyl am no) car bonyl Jpr opy! -
[3-(1-quinolin-6- ylcyclopropyl)imdazo[ 1,
10 2-aJpyri mdin-6yl ] benzam de N, N-Di i sopropyl et hyl am ne
Exam%}%QSO NL%sz i—?ﬁmm?i - [M&Mﬁ@cﬁ&oﬁyl]ﬂr&ﬁﬂﬂﬁﬂﬁ -quinolin-6-

di net

ylcydol{rﬂpﬂljmﬁﬁ‘lzi’[A’Z@-]W“W@F‘b BW?‘Fllﬁedazo [
1, 2-a] pyri m di n-6-yl ] benzoyl am no) butanoic 67 WO
2008/ 064157 PCT/ 1482007/ 085100 acid di hydr ochl ori de
(15.4 ny, 00260°mm) _____________ 5
benzotri azol - I=y1° o;f@ytw Shdi met hyl@m no;pposphom um
hexaf | uor ophosphat & ( 12, d NG Q 0288.. mml) and
met hyl amine (2Min THF, 0. a20 jm_)\ in N N
di nethyl formamide (1.0 ni). ™ JhéNTi xture was stirred at
RT for 3h, and diluted with nethanol (0.8 nL). The
r [ i

Step 1. (9§)u§ 5 d%ﬁh}?b %4 [?gé \Q?Jz?t%l@yg %fc}ﬁ%ﬁ@l)ﬁ? &'JE'@I}:C% zg _ﬂéﬂélélgvoé

15 y ]ben@yélmmng)bamnozc aczd dihydrochloride

I\I'Tglgt@llar]lmg( QZ thyl a%QQ) %ﬁ&éﬁonw ] az’ ?nvgﬁrgEt (l;iy | Qr[f’?-@lyhumohn 6-
3-(1-quino l'opropyl )imdazo [1
ylcyclwenymrmﬁm@ﬂ%ra]pymﬁm%l@ntm acify dily diyshloride ﬁtﬁ@um@ #dg9 mmol),

tert- blwlereﬁspezdm{lﬁ@ P‘ﬂd%@thﬁb a&aearethwﬂoclﬁo dg% [(35 § 1n‘fbkgn6@|3¢ Nifiol) and

opropyl )i m dazo[ 1, 2-a] pyrim | am n

benzof@l}imlnl a/ﬂf@w@w@@n@hsdﬁﬁhly@)pmsm@mnubexaﬂqu@)homh@fe é]dijrl% 0.373 mmol) in
20 methy%?‘r%!:}g&%éz }ad HI%IL}e Hg% _ﬁll)!tlg’g wek @Rl gt #39 forlﬂ%ash(em NaHCO; (7.5%) and

brine, Nrigd(ove) NapSQ Azitetiedliand qonpengrateorbpirgsidpe PL@NIe®hyD prgpsfl fas treated
with PfCﬂiI?'l,Q%%h@@lM, r!l'.(fsfnL) at RT for 3 h. The solvent was evaporated. The residue was
washed with ether and dried to give the desired product.

25 Step 2. N-(1S)-2,2-dimethyl-1-[(methylamino)carbonyl] propyl-4-[3-(1-quinolin-6-
vicyclopropyl)imidazo[ 1, 2-a]pyrimidin-6-yl] benzamide
N,N-Diisopropylethylamine (30.0 pL, 0.172 mmol) was added to a mixture of (25)-3,3-
dimethyl-2-(4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]benzoylamino)butanoic
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yl cycl opropyl )i m dazo[ 1, 2-a] pyri m di n-6-yl ] benzam de N
W0H2008064151 4~ J:. N This conpound was prepar edPET/082007/085100

(28) 3, 3-di met hyl - 2- (4-[3- (1-qui nol i n-6-

wid afy PR 2P g hPRS Gbmtth Bl e TR oo

hexaﬂgmalbhggﬂlug (ﬂmtﬁggmjfé@ﬁnnﬁx;amﬂ ‘ehBamlneVBM ipnNHH), (5020 mL) in N,N-
dimet KRGSy gy L5 S R ST ) By 80P Ay i dsggnol 03

mL). ThE, r&uhl]n@ycﬁlhﬂfdndiza’s-pﬁriﬁgd HylremAEanc deH Hl0) foydveNhe &iseg@l groduct. LCMS:
(M+Hg gg% 3- (2-am nopyrim din-5-yl)benzoate 68 WO

0 64157 PCT/ US2007/ 085100 Sodi um car bonate (0.636

g, 6.0 nmol) in water (2.0 nL) was added to a m xture

0 |n2m'eO.8,2.0 L), .
examplg +3; B GBS R Randr s eisthsapy o o issipoyn-o
yleycl@prépylyimidaze{m - st]pﬁrirﬁidhﬁé-tyl]b@haﬁwephosphi ne) pal | adi um

(69 mg, 0.06 nmml) in ethanol (3.0 nL) and toluene

(3.0 nmb). The resultlng m xture was heated at 120 C

for 3 h. The mxtijre was diluted with 5=kt OAc and

washed with water g nbh bri.ne. Thelor gani c A ayer was
dried over Na28@4, Hfl I1ter@d and oc)nc;feniijrat ed under
reduced pressufe.™ The resﬁ:me iWa\g treated with

nmet hanol . The precipitate waﬁ ‘f ‘Itered and dried to

give the product (399 ng, 73. 5% 272.1. Step 2.

olin-6

yITE“éycICS PQ}B‘QI)WﬁSdaé’&[pireﬁ aJBPr i mZdi- 3 eligeipden 2di-¢!-quinolin-6-
ylcyclé{ﬁb@l)ﬁﬂldﬁom xh yyﬁnﬂfn 4- ?ll]ﬁenﬂiﬂa)ﬂlno)butaglgl;: acid Odlél?ll-dgochlor}d)e using

- (2-am nopyrim ate no, nmo
Pmcedélﬁé ana&?ﬂoam(ﬂiosafﬂf Fréf“i“ﬂ%é%frwgl(%nfé oy 4cet al dehyde

(151 ng, 0.616 mmol) in |sopropyl al cohol (3 m., 40

eated at 90 er n| t. The s nt was

Examy 45Nl B A 1R RIS s LR - IS
yleyclbpropiifhyda@ére, 2¢d)pdirhiden-¢-31 Penzhhicet RT for 2 h. The

sol vents were evaporated and the residue was washed

with ether, and.dried to give the desired product as a

TFA salt (O 36 g)‘ whi'ch was directly &5-used in next

step w t hout fuuhﬁ j~~pu,1f\|\f| cati Q’ﬂ LONS (I\/H—|)+ =

407.1. Step 3. I:J I

N-cycl opropyl - 3-.3- (1 qtn Gl rNG\yI cycT opr opyl )i m dazo|

1, 2-aJpyrim di N 6yl | benzami‘de .t

N N-Di i sopropyl et hyl am ne (1@4 L, 1.11 nmmmol) was added

to a mxture of 3-[3-(1-quinali

6P cy CPEPPWRY| Wati dREBpEd 2- él]osyr i 4P A-denshyl Befiddi quinolin-6-
ylcyclé}ﬁbﬂl)ﬂﬁﬁaz%?l 1-a] {)Q{%ﬁﬁi& 6“531 beon%laEHﬁH)Butan%Q' acid dihydrochloride using

clopro am ne d
Pmced&éﬁ% 2‘6%1?80851"8Ith0fe {ar 5‘*9?&%@ HM*&H] ey Bhosphoni um
hexafl uor ophosphat e (97 3 rrg, 0.22 nmol) in
dimethyl formam de (1.0 nL). The ni xture was
Examgllel“ﬁf gdcl‘ﬁlommfl'ér[3‘.§1'H“‘“8%6WH§’°18P‘I°BY]@H"%ZPH ZdpyARidin-6-
yllben¥mfdlenL) . The resulting solution was purified by
RP- HPLC (pH = 10) to give the desired product. LCVE:
(MrH) = 446. 1. S

Step 1. tert-butyl 3-(2-aminopyrimidin-5-yl)benzoate
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25 Exanple 47:
N-(Pyridin-2-ylnmethyl)-3-[3-(1-quinolin-6-ylcycl opropy

WO 2008106#18D[ 1, 2- a] pyri m di n- 6-yl ] benzanm de H NPCTNUB200M85100
N Thi s conpound was prepared from

3-.[3-(1-quinolin-6- cl qpropyl )im dazo[ 1, 2- )
sadphoRte 4 Fiooer s S AR RIS G fied to a mixture of 5
bromopyraaEthr-asina@d43g9a9 ol Hd$erthofoxfatony phddylbérGMBacid (0.533 g,
30 = 497.1. EX e, 48: )
24 mRSh S KRy Phe DR R €9y P ey AOBPERY T SR 436D and
toluend (206 ﬁJ]LDlYII’He?‘i:sgistiﬁ’% gﬁxt}’i]llehm rmlzamTﬁe 269C D 321@(?8113 Q64thE Avas dihéted with
PCT/ US2007/ .N r.hl . 1S conpound, was _prepar,
BIOAG Tl R hp o S A8 PH s Ut Syts s e b A PR SR fired. and
concerdfappd nindtrdictic6d Yiehdnen 20k Gesitiie dvaf FAatsd wtithusétigol. The precipitate was

ﬁltere?%ﬂ%&?%i‘[ozgg\f.at %l’rg&%géﬁé?ngf 285%2) E%I‘Exaﬂm e 46. LCMS:

N- Met hyl - 3-[ 3- (1- qui nol i n-6-yl cycl opropyl )i m dazo[ 1, 2-

Step 23\%@?\{{{ %@ﬂ%&l&é&%@%&{%}grggﬁﬁgz‘dggﬂ }jIZ—'a]pl)\/lriiga?din—g—l;/}]geng(%c ccz)élj nd
3A[ BriXtdre gmﬂ fﬂ:ﬁLHulfy-l &-—wﬁﬁdﬁd@ﬁﬁlﬁlﬁ% E—)yi)ﬁén;ﬂ&l@ [(1672mg1@.616 mmol) and
) -6- t .
chloro A AT BB S L NERGLE ord Ehelvptle h Boprpesiggleohol 3 mL
40 mn(olMHdr&i g&iték?zﬁ) .9?. ;C E?(éii_i’i@]htﬁi’ lﬁszIV?rrilt r\]xlgs ftvza]por)a(ltgg tarrl1d tlhe feés‘ri_du% \ivas tfeated with
50% 1%'}'%'[%& Fr}ehm_y%:pe l%rzﬂa(%.g %ﬁﬁ']{ %r 4 é}za;he[ si)’%ﬁr_lté}we% e]vaporélted agla' th residue

was winhed withl etherBandldhie b @nzanhddsiréd pr@tuctras aHFN shlt (1% ghRvihich was directly
epar.ed fr

N T N

a] pyri m di n-6-yl]benzoic acid dihydrochl oride using
Step 3 ?Wo%zgpiéi—?g?} —%@fﬁ%@?)}%}%}%ﬂj ii%gda% Bﬂ—rc)zljlgzrz%gdinﬁ%/%i:zamide

NN, N-DRkeptedVistiyydmize (1 o fhyll. Bnfumnol) was akieetohythiktude §£3~[341-quinolin-
6—ylcylélli0[r)1r%£)3illﬂﬁn6d_azo[l,2—a]pyrimidin—6—yl]benzoic acid TFA salt (1269 mg, 0.2 mmol),
cyclopropylamine (17.1 mg, 0.3 mmol) and benzotriazol-1-yloxytris(dimethylamino)phosphonium
hexafluorophosphate (97.3 mg, 0.22 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) = 446.1.

Example 47: N-(Pyridin-2-ylmethyl)-3-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-
6-yl]benzamide

This compound was prepared from 3-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
a]pyrimidin-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)imidazo|[1,2-a]pyrimidin-6-

yl]benzamide
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yl cycl opropyl )i m dazo [1,2-a] pyrimdin-6-yl]
benzamde NHH .. , 70 WO 2008/ 064157
wWERMsEAs07/ 085100 This conmpound was prepar edPET/082007/085100
4-[3-(1-quinolin-6-ylcyclopropyl)imdazo[1,2
a] pyri mdin-6-yl]benzoic acid dihydrochl oride using
procedures anal ogous to those for Eanﬁle 43. LCOME:
( MtH) 491.1. 5 Exanppt-e Al =,
(3R)-1-{4-[ 3- (1- Gyi nol it 6 ylcytlbggepyl)lnldazo[l 2-a
] pyri mdin-6- yl] henzoy[} pyrholldlne 3-carbonitrile
N iNJN_IN This ¢onpoung wers, ‘prepared from
4-1 3-(1-quinolin-6- yIcycIoﬁtopyI)lntdazo[l 2-
al pyri m di n-6-yl ] benzoi cid di hydrochl| ori de usi
plrrﬁ%eoﬁ?mgwn awa%o@gep?fsg cHBee £or- (gﬂ‘ﬁﬁﬁt“é %lsyclopi@yglmldm[l 2
a]pyritk (dMS6-y([dhidic acidBBA lalt XRMPOR MRS anMBEdK lto those for Example 46. LCMS:
;%?- 3-(1-quino|in-6-y|cyc|opropy|)inidazo[l,z-a]pyri
@&&ﬂﬁ' hl6-yl1pyridin- 2-yl} piperazine-I-carboxylate 'J
r| 15 Step 1. tent- butyl 4-[5-(2-am nopyrimdin-5
E % lplpera2|ne car boxyl at e _Sodi um
Examelé oNalt/Iéth(V@ HUgguinglingosyleyclngopy Nipidage] L2 alRystmifig-6;
yllbenZansiddr e of tert-butyl 4-[5-
(4,4,5,5- tetranethyl 1, 3, 2- di oxabor ol an- 2- yl)pyridin 2

5- bronnpyrlntdln -apkne (0. 094 g7 ‘O 54 nmol ) and

tetrakis(triphenyl thsp i ne) pal _|qﬁ1”(35 my, 0.03

mmol ) in ethanol” a 0Ly “ang’ holuéﬁe (6.0 nL). The

resulting mxture was heatﬁ 20 120 C for 1 h. The

m xture was diluted with tmc and water. The

preci pitate was coIIected by filtration to give

dd8isr ed@mpPeRductay 1 2erargd e?smgfy& [3ﬂbﬂenolm¥lyydop3@71>tmdm[1 2-
pyr11§fdﬁp6 Egbetnﬁcﬂé addWA salt using procedures analogous to those for Example 46. LCMS:

(1- qui nol i n-6yl cycl opropyl ) I m dazo[ 1, 2-a] pyri m
(M*H?ﬁ #H. Byl | pyri di n-2- yl}pi perazine-1-carboxylate 25 A

ntxture of tert-butyl

4-[5- am nopyrim di ridin-2- i perazi ne-| -
ExamelgESB;o n(]aS()-é Mp y&%@n@thyl@m%g%—gy tslylhﬁ-dg/ (1] (F]JllllrlJollll-6-
ylcycwﬂ}bgﬁﬁﬁﬁaaqmrzoi]pﬁqrﬁmm -cygbaRagfy! ) acet al dehyde (0. 0827

) 1n isopropyl alcohol (2.0 nL) was

heated at 100 C overn|ght The m xture-~was dil uted

W th nethanolttand pHIIfted by RB- HPbQ (pH 10.0) to

give the desired pfoduct {80 ng, 743 4% NLOVS: (MH) _

71 WO 2008/ 064187 BCT/'C 20@72“08&100 ----- 548.2. Step 3.

6-{1-[6-(6 plpera2|n 1 ylpypldin '3

yl )i m dazo[ 1, 2-aJpyrim di n- SNyI]%ycIopropyI}qU|nollne

tert-butyl 4-

{ Fhis 3-qompguridnovian - Grophrey clfor ogyBX 1-auidalined-flcyclopropyl)imidazo[1,2-

a]pyrir?lid%f—@—]yﬂycrnkm 9&15] al‘ﬁs/éﬁjoi}ﬁé{{de %'sﬂﬂg Bfocedures analogous to those for Example 43.

LCMS: (M+H) = 491.1.

Example 51: N-[(1R)-1-Methyl-2-(methylamino)-2-oxoethyl]-4-[3-(1-quinolin-6-
ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamide
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5 yl } pi perazi ne-|-carboxylate (80.0 ng, 0.146 mmol ) in
nmet hyl ene chloride (1.0 nL) was treated with

W@ eioBleasvbacetic acid (1.0 nL) at RT for 2 h. AEEUS2007/085100
vol atil es were evaporated and the residue was co-

CHRI Y Ly S Uy LR Bt

a]pyritdRigdo-yNbaneoit add ey ot @itk ubidg ploesdupld ahdlogoat toohose Lt ample 43.
= 448.1. 10 Step 4. nethyl
LCM4M{[£PI 4 18qumolln 6yl cycl opropyl )i m dazo[ 1, 2- aJpyri m
i di n- 6y|]pyr|d|n 2- yl}plpera2|ne I-carboxylate

examis g (3 TSHERS “ﬂ,[,%,g i ﬁfyrgglpggqy Rntdigor] 2 4F5 A48 % © 2

yl]benkeyl] pyyiolidling-32caybonitimildaz o[ 1, 2- a] pyri m di n- 3-yl ] cycl opro
pyl }quinoline TFA salt (25.0 ng, 0.0292 mol) in
acetonitrile (0.8 nty, followed by addition of nethyl
chl orof ormate (3.39-%, 0. 0438 15 mwt),. Fhe m xture
was stirred at RT‘for 30 im n, ”M@S*dlluted Wi th

nmet hanol (1.0 nL5 The\*Tésulmlng sol'uti on was

purified by RP “HPLC (pH = iO xtEXglve the desired

product (N%FD 506." anpl e 54:
1-(6- {6 [4 (thhylsulfonyl)pl erazin-1-yl]pyridin-3
9" ]P| n‘ioﬂé’ﬁ‘é}[ 1, pas 2@repared  from [3-(1-quinolin-6- ylcyclopropyl)lmldazo[l 2-

pynﬁldm bbb dle acilf InGHOERRHRRY I Aok aRkds aﬁa@oqs to' thbsd £ Emple 28.
N Thi s conpound was prepared from

LCNﬁ%ﬂﬂiﬂiE4%%lplperaZ|n 1-yl pyridin-3-yl)imdazo[ 1, 2-
a] pyrimdin-3-yl]cycl opropyl }qui noline TFA salt using

procedur es anal ogous to those for Exanple 53, LCMs:
Exam Wﬁf) Methy) d-{§-[3- %qm@mﬂ glegdopropylimidazo[1,2-a]pyrimidin-6-yl]pyridin-

_yl}pmepﬁzﬂenﬁﬁwxyﬁu{S [ 3-(1-quinolin-6-ylcyclopropyl)imda
, 2-a] pyri m di n-6-

yI]pyrldln 2-yk, 8 per azi ne-| - car boxam de 72 WO
2008/ 064157 PCTf 82007/085100 N PJ N ThIS conpound
was prepared fnom, ™

6-{1-[6-(6- plperaz\nTﬂ ylpyridin3- yT}andazo[l 2-

a] pyri m di n- 3- yI]cycIoprOﬁyI}qU|nofine TFA salt using

procedur es anal ogous tWxt-hese ﬁ@r Exanpl e 53. LCME:

(MtH) = 519.2. 5 f\ i“ 2

W
Step 1. tert-butyl 4-[5-(2-aminopyrimidin-5-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-yl]piperazine- 1-carboxylate (0.205 g, 0.526
mmol), 5-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-yicyclopropyl)imidazo[1,2-a] pyrimidin-6-yl] pyridin-2-
vi}piperazine-1-carboxylate

A mixture of tert-butyl 4-[5-(2-aminopyrimidin-5-yl)pyridin-2-yl]piperazine-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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Exanpl e 56:
N-(1S)-1-[ (D et hyl am no) car bonyl ] - 2- et hyl propyl -4-[3
W0 ¢smed1aDdl i n- 6- yIcycIopropyI)|n1dazo [ 1, 2- a] PCT/US2007/085100
pyrimdin-6-yl] benzamide N! ';.. N... N Step 1.
tent - but yl
(1'S)-1-[(di met hyl am no) car bonyl J- 2- et hyl pr opyl car bama
te 10 N,N-Di i sopropyl ethylamne (1.0 nL, 5.74 nmol)

ed to.a t
Step 34 T A S HOT S D R e BB sy glepraaaginoline
licoe-vumpl ), M-{(533di ﬁ&iihb]lyd eRichOEraRYimiddof 1,2-alpyrimidin-6-yl]pyridin-2-

yl}plpgrtﬁ%}{%?—ﬁér W}laéem8ﬁ§ I]il% %fﬁé%%d 191% %}{;ﬁ% :(I:'ﬁllﬁl‘lden(é Hﬁl’)o Vﬁ% treated with

trifluosfat it iachd ((.2Gninjlak RTTHE 2rh. Thel kelatias weiti i sippchta@ivakinthgrbided was co-

RT.. The m xt yre was shed wit ter, s rat ed. .
evap"li%l%?ﬁc‘,‘ﬁgl @S?Wiﬂlf%ﬁ, Sk g ,ew&?ipaoalu%kﬁé §c’5‘4ﬁ‘¥i51%% 8&8& was directly
1medhamdtaqn&ﬂnmfﬁm&ﬁpuﬁﬁ@Mb£$KMME(M&H)M@&&nhronatographed

on silica gel to give the desired product (131 ny,

53.6% . Step 2. (2S)-2-am no-NN, 3-trinethyl butanam de
Step 4hw&th0ehb-g8y deuit @it e-Beciplpropyl)imidazo[1,2-a] pyrimidin-6-yl]pyridin-2-

di met hyl am no) car bonyl ] - 2- et hyl pr opyl car bama
yUpw%@W%ﬁéﬁL%ﬁ?ﬂa%s treated with 4M of hydrogen chloride

i B- Metltﬂylﬂlbl(pl(aﬁle ({413 L, rﬂ.])75&ﬁm<RTwﬁS)idd2d f0.a sbheios of &enm (e sperazin-

o R B S S BTG LGSR o
mmol Nin( ;lchonilﬁlE (a8 el yblawied dy Catkihion yif InZhyeh ydfpfiapy(3:-39- 113 0.0438

mm"l)y %9 g‘rl’étb‘iﬁo‘?s"ifl S)?Fﬁ‘? Ao 2 Bypyipe midiHuEd Pif Besivam 4 mb)- The
resultihg HNHBioh S@p paiXyddety IRP-EPIL O @H 4 Q0 0tolgiveQh@E:singindrddue .CMS: (M+H) =
5061added to a mxture of 4-[3-(1- 25

“'qui nol i n-6-yl cycl opropyl )i m dazo[ 1, 2-a] pyri m di n-6-yl ]
benzoi ¢ acid di hydrochloride (21 ng, 0.044 nmol),

Exam%% %21 -9 %@@-% ngg’tlmlrsﬂ'iljf n\gf{) ell'il?ZLljltl yrlgln!yﬂfllorl?yzllzg [rl | d €

a| pyrigdinat-yljcadopropylyduinofing i S( di met hyl am no) phosphoni um
hexaf | uor ophosphate (23.2 ng, 0.0526 nmmol) 73 WO
2008/ 064157 PG@?%SZOO?/OSSlOO in N, N-di net hyl for mam de
(1.0 mL). The ‘N(qu was stirred at RT for 3 h, and
was dil uted mﬁthL\gﬁlh ol (0.8 The= esultlng
sol ution was purified Y| P- HPL
desired product. LCMBx :
N-1-[ (D et hyl am no) car bon ;KEE -4-[3-(1-quino
i n-6- yIcycIopropyI)|n1dazo NS al pyrimdin-6- yI]
benzam de 0 )i :a- ft~ H This conpound was

f T8 iorew%lfl@ B oxsreEdn By i hisy ;P&rebﬂamlawgwﬁlbéw}mleazo[l 2-
pyrnaﬁiluds %N%lcmg w&&%&&&m&ah Qgias! @&@Mé@ %ﬁogcﬂg 10884 Example

2. 10 Exanpl e 58:
5311Rﬂ§6?@§DI5 @Fetidin-1-ylcarbonyl)-2, 2- dlnethylpropyl]

5-[3-(1- qU|noI|n 6- ylcyclopropyl)lnldazo [1, 2-a]

yr|n1d|n- - J grldlne - car boxam de
Example 55: N,N-Dimethyl-4 ? [3-(1 qulnolln 6-ylcyclopr0pyl)1m1daz0[1 2-a] pyrimidin-6-

548.2.

ylpyridin-2-yl}piperazine-1-carboxamide
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~.~". CHPIi Step 1.
5-(2-am nopyrimdin-5-yl)picolinic acid 15 Sodi um

W@ 200806152 (0. 636 g, 6.0 nmol ) in water (2.0 nRQT/WER07/085100
added to a m xture of 5- (4,4,5,5-tetranethyl -
1, 3, 2-di oxabor ol an- 2-yl ) pyri m di n-2-am ne (0.442 g,
2.0 mmol ), 5- bngﬂopyrldlne 2-carboxylic acid nethyl
ester (0.518 g, 4 mmol ) and
tetrakls(trlphenprhOsphlne)palladlunr(éb ng, 0.06
mol ) in ethanol (3.0.n). and tohuene\(aﬂo m.). The
resulting mxture was heated at IZG‘CLfor 3 h. The
organi ¢ solvents were Hepdved™ Mﬁder reduced 20
pressure. The resi due was di uted”with water, and
adjusted with IN HCL to pH =M. Hfhe precipitates wer e
collected by filtration, washed with water and Et OAc,
afitisdcompbund g@weﬂﬁh@ddéwhrdﬁﬂpﬁdﬁﬂmﬁﬁéﬁlEﬁmw@ﬁm58wﬁﬁ¢md12-

I
pyrni’l% §£ (l(\éfég)p (oBylgc#ﬁ nogll'gs/ ?F?sn l%‘um&% pﬁoﬁgdrﬂl} anal%ﬁuT to thB%enf&(l)r gxample
53. LGNLyig)M-+8l) 35128, di met hyl but anoat e
N, N-Di i sopropyl ethylam ne (1.13 nL, 6.48 mmol) was
added to a m xture of tert-butyl (2S)-
Examplegfi Mol 8)- B (@imreth iz mined canbretyd-hpethplpiné oyl -+ 8-((-QuiReiin- ¢,

di n- 5-
ylcyc@‘%@m%@l%&j@ﬁbo% gfkﬂgég%.ln% 242 g, 1.12 mol) in
N, N-di met hyl fornani.de (10 nlL). The mixture 74 WO
2008/ 064157 PCT/082097/085100 was stisted at RT for 3

h, and filteréth~The fiftrate wag difTuted with
nmet hanol (10 nL} ﬂhe]resuIthg sd%utio% was purified

........

my, 42.3%. LCVS: (M+H) :\gﬁ@ “'5 Step 3.
(2S) -3, 3-di net hyl -2-[ ({5- [3 1- qU|noI|n 6

yl cycl opr.o azo yrim din-
Step 1 fF’]f';y?W? @%%f "}eef@(?ﬂffmmaréq%% "6%4“ élﬁe@i’yécaé@r"af% m xture
ofN N-@ﬁf@o;bcbﬂy}/dthylamme (1.0 mL, 3 .74 mmol) was a(_idg_d to 3 mllxture ofb(ZS) -2-[(tert-
nopyri m di y| ) pyridin-2-. car bon ,
SO SRE AN E R A e R NS R A DA
ethylcﬂg&hﬁg&@li}@f%chmﬁd@w 21|r1 K-yl eynel)apd @lpydﬂliﬁeﬁﬁh?hdgm @aM, 1.0 mL) in
. . ) nmo in I.sopro a nm.) wa .
methy g, ileridsf 0518 0y &Pﬁl%ma.s St GBIl ‘iféggfgaa}g}ﬁ%rf s Tshed with
water, ts@tuﬁfddgidbicrgﬁ@dl'uﬁ@l , brih€tdhiyd am?azsgagﬂltetr&ue aﬁDdzdﬂGeﬂﬂtraMﬁST he residue
renmove e .Jesi s purifie ogr aphy
was chgggpgiiogd flfl%?s%eﬁtg VT ‘fgﬂmﬁé’f‘%‘? ekl %5&%(3 (0- 5%
to give the tert-butyl ester (0.21 g, 77.1% . LCMs:
= 57 bove tert-but ester (0.21 g) was
Step Zt)z@gg-@'amw“zfﬁgd’fw@?ﬂ é%rﬁy@HF}é?’y ‘%e in 1,4-dioxane
( iertOBL[ﬂLl)(l it 1- m_mfeg@laﬁuﬂb)cgﬂﬂb%;l?&Jﬂ%fhy([ﬁopﬂc)arb%ﬁlitg acd Qﬁg) (\j;vas treated
e.s ven s. decant ed. r u washe
with 4 ‘Efr]i‘yg‘?ﬁeélr" log} %Imdlr‘{:%&x"inS (9 {?g) 't“ﬁ%[l %ég P?ﬁ’& sl gt et c'qRorgted
under Hdlced plebsu(d) TRZRsigie wds GMEI to(dMehie desir&@Bloddict (8 81@). 4.
N[(IS)-1-(azetidin-1
yl car bonyl ) -2, 2- di net hyl propyl ] -5-[3-(1-qui nolin-6-
Step SYN-¢569-|IQWZﬂQX4}LthMb)dM6&yUr2 methylpropyl 4-[3-(1-quinolin-6-

i m y I ne- 2- car boxam de 20
ykﬂ*w”MW@Yl@@ﬁﬁd@@?@xw%F4%W 46, 0.172 mmol) was added
t o0 Dk offrapy @t lan{igsS)403) 3L, 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), (25)-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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dimethyl-2- [(5 - [3
-(1-quinolin-6-ylcyclopropyl)imdazo [ 1, 2-

W@R@$06415di n- 6-yl ] pyri di n-2- yl car bonyl ) am no] RCE/ES0T085100
acid trihydrochloride (16.4 ng, 0.026 mmol),

in NI\EE %y[fl azoli %ﬁylfl]gf(%“ S dl rret h g(glatm%r dan Iv&lflarsndlluted with

metha®d €0 8 dhine Thshyddﬁlﬁﬁg'l k(ﬂﬁtidﬂem(s?mﬁﬁedrgy RP-IOBAC (p10 1)) fongive the desired
d N,Qia% E% nlde (1.0 nL). The m xture was
produgt; &% for 3 h, and was diluted with
nmet hanol (0. 8 m.). The resulting sol ution was purified

sxampisiy N EEn bR T oo P LRERL"

ylcyclﬁinﬁllﬁ)lmm:ﬁo[D;zrmpﬁyhrdhnu{s-@nmdzymﬁm no) car bonyl ] pr opyl -
[3-(1-quinolin-6- ylcyclopropyl)imdazo [1, 2-a]
pyrimdin-6-yl] pyrigdine-2-carboxamde NH HN N N" N
30 75 WO 2008/0644575PCI/U82007/08510Q Thls conpound
was prepared from N T SN
(2S) - 3, 3- di net higl - bt [(&1[»3 (A gl,u {mohidl
yl cycl opropyl )i m dazo | ¥
1, 2-a] pyri m di n-6- yl]pyrldthZ WJCarbonyI)an1no]butano
ic acid trihydrochloride using procedures anal ogous

t ths Q@ﬁaﬁmfn@ fwapedpke@ 198 1-k&MRutolMitbhnyRanfidfley@lobBtanccarboxylic acid

using W%eﬂe)es anatoge;ﬁéP girolpyFamme ¢ ABEH MR 23 b et hyI prop
- 5- [3 (1 qU|noI|n 6- ylcyclopropyl)|n1dazo [1, 2- 4]
-6-yl] . pyridine-2-carboxam d N N
Examp_]y QS:NN-[(IS) lﬁzgtl(ﬁlbwgﬁ?ﬁlepwg Zpehgﬁg}yga‘opgflbﬁqB -(1- qu1n011n-6-
yleyclépropyldmitadéd [ﬂﬂté]w'mﬂrdilf &yl pyridin@2ic Bk dinife
yl cycl opropyl )i m dazo [
1, 2-a] pyrimdin-6-yl ] pyridin-2-yl carbonyl ) am no] but ano
ic acid 10 trlhydgochlorlde u5|ng procedures anal ogous
‘ 560 2. Exanple

N
_}....‘

61: [N --
N-[(1S)- 2- (Di n“e{hyl amrhe)-m nmhw-é:oxoethyl] 5-[3-(1
- qui nol i n- 6- yleyclopropyl)bnlﬂﬁgo [1, 2- 4]
pyrlnldln 6-yl] pyridine-2- cdrbdkanide 0 0~ fJ N H P.
N N 15 This conmpound was prepared from
Step 1 SQyawmnayeimidit- ﬁy{)plzalw(cmag (1- qui nol i n- 6-

YBGM%%@fb%Mé Xo. 6‘36d§Z6)O [nmol) in water (2.0 mL) was added to a mixture of 5-
yrimdin- E yridin-2- Icarbon%g%anlnogbutano
WV

(4.4,5 ?éet@eﬂie@lyl t? @t%?‘%ﬂfﬁ% deyringifing-prise edl ahal d§oummol), 5-
bromog%&lﬁm%ﬂg&glhgxa%he SBeth CMRistef MH) s/ 506, 2. 2 4ExapbB  and

tetrakipgirfphgrrjrhpsphiyepatiaira (forvg, 006 mepely in-cshaggldéf gl jend tofugng 3.0 mL).
The res&lHﬁg‘}Qix{d?e Rasdfated at 120 °C for 3 h. The organic solvents were removed under reduced
clopropy i m dazo[ 1, 2-a] pyri m di n-6 % ! ridi ne-2-
pressugealT e);@alﬁ:pedga ijutednyith Water and adjusted with IN HCI 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 (2S)-2-([5-(2-aminopyrimidin-5-yl)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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Jt HN PJ ~, This conmpound was prepared from (2S)-3,3
-dinmethyl-2- [(5- [3 -(1 -quinolin-6-
W(yhaﬂy/obnprr opyl )i m dazo | PCT/US2007/085100
2-a] pyrimdin-6-yl]pyridin-2-yl carbonyl)am no] but ano

s s BEE ot TR Bl R Bl S S T Pt
soluticA0RB/ i6i4idd By RETARIS2 Q07 1 080 1 thiExadinpd @rdddet (182 mg, 42.3%). LCMS:
M}HZF%E 6- [ 4- (2- Ox0- 2-pyrrolidin-1-yl et hoxy) phenyl]i m da
( %5 y2-alpyrimdin-3- yl} cyclopropyl)quinoline E 4i

Step 1. 1-[(4-Dbronophenoxy)acetyl]pyrrolidine 5 Ckalyl

R R U AR e

yI]pyridet- hyﬂ}@dﬂ@)nﬁmmﬁé]dﬁaﬁol@a&ﬂ_) and 2 drops of

o ot STUERC tad St E e &c@?%rﬁonyﬁmmw 33

dimet}@ﬂlﬁ%bﬂ’te(o Bbe, 0.e%i 1dhhel) aw@shletbl1Lua e limotylcyb®piloyy R0&aldehyde (0.128

hIor oled with ter bat and 1M .
e 05 gy e B g netel 0 B a6 R Mies Vos adjosa
to pHagldgdaddihg {trllamymmﬁepl‘aﬁi W&SS(ﬁ\dﬂEdJap)tEIﬁ@'eﬂ dThe re(sﬂ;iﬁg V&as purified by
re

chrom@'z@grﬁpjlgoo ga-ﬁq%usbrfgggx {) 111 g&y Sleaélgﬁlglé%a@ g’t/(g C}O gb\é e%lg—butyl ester

(021@HVh%MHKEMS&NH{bﬁwmez dried over Na2SO4, filtered, and

e o B ST HR PER LA HEEabByaEH  don

(1.0 mLCNWBRT (fiv+Bh. ?he?&ﬁerQBZﬁéb \OasSidefm Zhe Soljieht (vds dxcantdd. The residuc was

olidin et hox henyl rim 2- 1
washel il FineE i Gritd 6 o5 58 BRGR BB i AT oD v =
521.3.was added to a m xture of 5-
(4,4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an-2-yl ) pyri m di n
-2-amne (0.221 g, 1.0 mol), 1-[(4-
Step 4W-prrSphenesdi-acktxpblye, Edlmaﬁlyi)ﬁodyq BB Iguinbliz-6nmol )
and etrak t heny e)pal |l adium (35 nm,
sterel GRS A R R RS BB DUV e 3. 5 o)
Thmmsmﬁrmpyn@ymnxﬁmm Was oheamaﬁlol)atwamade(a tof @rmidtuke of (25)-3,3-

amei 74P G oo ety i by S RS el e,

ylcarb)a2)stho | tutahbie r adid atilty deehiogdd r db4d mglde(romednmﬁ;d benzotriazol-1-

sto R By i o Pl o e e 126 L et By i

hydroch@idd (3.8 ap, B0396mifhdh {1BN M difn2 thganmapyder(00intdl)NTHe mixture was stirred

at RT ?(fr}e%@ %%\%8 gg%?%&/% gl}ae?ﬁé(;léé RlL%yi]leeurreguiltgr%gss_olution was purified by RP-

HPLCHplf 40)t@ givx thedegted paldudi TENIS Vet exdppphenyl | pyri m di n- 2
-amine (23.9 ng, 0.08 nmml) and
chl oro( 1- qui nol i n-6-yl cycl opropyl ) acet al dehyde (19.6
Exampig 590 No@SRBIDime thyl- b-f(pfedyydmina)cxdb oy 1] pf Opyd-SABx1-gatmolin-6-

C.over t. Th s diluted with
vievogBhhpfl g TR g RS HAER) ool ve "t he
desired product..,LCVMS: (M+H) = 490.1. 30 Exanpl e 64:
1-{4-[3-(1- CU|noh&n 8-yl cycl opropyl )i m.dazo[ 1, 2-a] pyri

m di n-6- yl] phenyl} cyQJopropanecarbonltvlle

l: \‘f—~\\ :.:'“ ¥
\JH H m NG g i Bl
3" A \4-5—.
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77 WD 2008/ 064157 PCT/US2007/085100 N N~ N N N This

conpound was prepared from
wa2qogobrionophenyl ) cycl opr opanecarbonitril e usi PgI/US2007/085100

procedur es anal ogous to those for Exanple 63, Steps 2

. MiH) = 428, 6
NTRED; SETRGRG. [5% ( 1PGOTRDI | ROB- yIl Y OpS BT gL gyinotin-e-
yleycldpr@py@jpiiiidon, Da @ylﬁmldjﬁl-(] y]ﬁ}ﬁ/ﬁlﬂﬁrﬂeﬁlbﬂrﬁcﬁﬂﬁﬁﬁlﬁ& bhthoi®© O\ N acid
mhyd%?a}&%‘a(]\'tugl%gb%c ar 219%%0% f(ﬁgll)xaraple\g@ NS ReThL 2485,

(4,4,5,5-tetranet hyl -1, 3, 2- di oxabor ol an- 2-yl ) benzenesu

| f gnani . 0.3 nmmo]), . 5-,10 -
exame i S e f-HCs B S ol ey 2.y s hyhopyisi-(1-quinolin-o-
yleyclégopa)imsdatzé [il 2hgpwirpiaas ehi] pya)dird-2-agkibaxangide 7 ng, 0. 0075

mmol ) in ethanol (1.0 nL) and toluene (1.0 nlL). The

resul ting n1xture}was heated at 120 C for 2 h. The

m xture was dil uted w%th water, filteredyand washed

with water. Thé.sohi et e \collectéd ~ahd dried .

Chl or o( 1- qU|noI|n 6Hyl yclbpropyl)éég&afdéhyde (45.0

ng, 0.183 nmolky in |sopr0pan01PJ(1 0 nl) was added to

t he above solid. The mxture«\r heated at 90 C

overnight. After cooling to 1% RF the m xture was

dlluted wi t h net hanol, an rified b HP

t g1Bi vEOPpIdesMERd PISPY cthIECI\/L@S)( m%nethyt%gﬁ (-linotin-6-

ylcycl@fé}iﬁ@hrﬁld%[l i\@]bﬁk‘ﬂndm 6- Iyl]pyrldm -2- ylcarbonyl)ammo butano&c . acid
ro 4 ulnol I n ropyl )1 m az

mhyd%zflﬂwqoemsxagﬁ foge uw?n%%m%w% B‘e 38 J@MS#MMH 500.2

~'~ 20 Step 1. nmethyl

2-fl uor obenz car banmate Meth hl or of ornat e

Exampig 6 X155 21 DRy Ao AR gy p sF oo
ylcyclam{)ﬂymmmqu 2-d|pyrahiaphenypyiehd2oabo0enigd. 204 g, 1.0

nmol ) and trlethylan1ne (148.1 L, 1.1 mml) in

nethylene chloride ©{5 nL) at 0 C. After~10 mn, the

i ce-wat er bathfmas r nnved The,, n1xtuﬁe mas stlrred at

RT 25 for V\ﬂ/aslﬁed th wat er and sbrilne. The
organi c Iayer s drléd‘OVEr Nmﬁﬁcn'“flltered and

3 RN _)\\\ .

S N

This  compound was prepared from  (2S5)-3,3-dimethyl-2-[(5-[3-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]pyridin-2-ylcarbonyl)amino Jbutanoic acid
trihydrochloride using procedures analogous to those for Example 58. LCMS: (M+H) = 506.2.

Example 62: N-[(1R)-2-(Dimethylamino)-1-methyl-2-oxoethyl]-5-[3-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-a]pyrimidin-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-yl]pyridin-2-ylcarbonyl)amino Jbutanoic acid
trihydrochloride using procedures analogous to those for Example 58. LCMS: (M+H) = 506.1.
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concentrated under reduced pressure. The residue (220

nyg, 83.9% was directly used in next step 78 WD
wQee8Nea8a157 PCT/ USZOO?/ 085100 without furthePCT/US2007/085100

purification. LCV5: (MtH) = 263.9/261.8. Step 2.

t hyl 2f
Examgﬁg ég%:/ Pgﬁ-ﬁ%ﬁ@{zjﬁ)ym %B%‘%?ﬂi‘ﬂ -1 ay?%b?yﬁy?nhapﬂ]lgndazo[l 2-a]pyrimidin-3-
ylicyclpddgngyinekicoamat e 5 Thi s conpound was prepared from
nmet hyl (4-brono-2-fl uorobenzyl)carbamate using
procedures anal ogbus to those for Exanpte, 63, Steps 2
and 3. LCMs: (M+H)x-t4 8:-1. Exanple &7
N - 2-Fl uor o- 4=[§ (1- qu?nolll n- 6- yIE'y'e‘l oprdpyl )i mi dazo[l
,2-a] pyrimdin-6- yl] behzy1~ FNJ JI\Fdl nié't"hyl urea 0 H.
", FNJ N 10 Step 1. N {4 [JOrmZ
fl uor obenzyl)-N, N-di met hyl ur dh N, N- Di net hyl car banoyl
chloride (101 L, 1.1 nmmol) was added to a sol ution of
Step 111-((4-D E”OW@qeagpﬂﬁﬁMWI)net hanami ne (0.204 g, 1.0

n@!a]}l éélﬂ&ehdtg EO gHﬁy |539(T]é1%1) (Wed 8cldg:€dl‘t0 alsu;&nm!)f) (4llomophenoxy)acetic

acid (044%%@10 e hinesppieng |Chler1%edl@ﬂu) gnd bd@pm N: Q{mfthﬁéfonwmde The

mixturs Qvalisfored RRT L 2WRRE sBdnh W/‘é}@&af)@rﬂf@é{ %ﬁde@@éﬁu&éﬂ%ré&%& ufh% residue
was stirred overni ght at m xture was washed

was difptedh Wit Bethylape bl?lplme U‘?h@LbrCQa]ﬁii cvithyiperwaiga dathy j2ed 18 ef sodium

hydroN¥@aeous kbILi&T @ b mENWasGRAGE M mtrﬁisimrélmeardd&ﬁg%ﬁ@hne (167 uL, 2.0
pressure. The residue (253 ng, 91.9% was directly

mmol}, Tagymixfpreyegy stiseed ﬁn%ﬂf)w%&o rantpRE- Theirganicdaiter ws sepayl. washed
with v&(aMf' Bd 5‘1‘111%7@16%/ 0RdAN a%SOA? @ilt§%@ F&n@ coﬂérentl%ted The residue was dlrectly used in

| uor o- 1- qui nol I n- 6 opr op I m dazo -alJp
next styl? Mﬂlqﬂt 911 quﬂéﬁazyn(ﬁﬁomlg, W&ﬁé& Zﬂhrg% %%fo(h
was prepared from
4- brono- 2-f| uorobenzyl ) - N, N-di net hyl urea usi ng

Step Zp?ﬁ’c@weésvyérﬁéqfl@dmﬁh%?pz%%z@wwmm e 63, Steps 2

aRedigm defeVRite (M) ¢ 3. é%ﬂmé‘l) 1112@at€1>(@"@|nﬁ4 68 added to a mlxture of 5-
Fl uoro-4-[3-(1-quinolin-6-y :éll opr

(4.4,5 %ﬁ%{ameé%] pyrdicnbirefas2- yquﬂnejémr?zw}lff)yﬁq i d$n 133/ o|mn%01)h 1-[(4-
bromoTenB&y)il:cemp olidik %@3411 g, G@R)lmél') afkt REQIR B henylphosphine)palladium (35

| uorob enzy L@yrro i di n-3- .
mg, 0.43 prghdn ghine r5dﬁ@r?215FQ!‘éql??é]e5 20 Fho raygfting mixtuserps hogigd at 120 °C

for 3 HTKERixWre Rad ARtecdRVIIRDIAE b AT WasBbd wifPwater and brine. The organic layer was

dried over Na,SQ,, 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-oxo0-2-pyrrolidin-1-ylethoxy)phenyl]imidazo[1,2-a] pyrimidin-3-
vi}eyclopropyl)quinoline

A mixture of 5-[4-(2-oxo0-2-pyrrolidin- 1-ylethoxy)phenyl|pyrimidin-2-amine (23.9 mg, 0.08
mmol) and chloro(1-quinolin-6-ylcyclopropyl)acetaldehyde (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)imidazo[1,2-a]pyrimidin-6-
yllphenyl}cyclopropanecarbonitrile
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WD 2008/ 064157 PCT/ US2007/085100 (87.1 ng, 1.0 nmol)

in 1,2-dichloroethane (10 nL). The m xture was stirred
W@RooBD6£16T 5 min, and then was treated w th sPdi/U§2007/085100

triacet oxyborohydride (318 ng, 1.5 nmmol). The m xture

was stirred at or 2 h, and quenched by adding IN

NaOH. The organic"ﬁa e was sep d )

phase was extﬁ= 1

5 over Na2SOM4, filtered, 4
crude product (252 ng, 91.9% which was directly used
in next step without further purification. LCVS (MH)
=Thiz5 cgnpad gwasStpeqpaed  frgm) 14(4-{ppomophenyljcyclopropanecarbonitrile  using
proce(fukéégﬁﬂ%?%uléﬂ(ojse ﬂ)ll“EQQllnPlQ 6§ ﬁé&%cﬁh&’@rﬂ@\\fé )(Mnfﬂazﬁg:l- 2-ad
pyrimdin-6- ylJbenzyl}pyrrolidin-3-ol 10 Thi
compound was prepared from
Examprfgh: %nﬁ 4)'19&951134 -l c}ix@ﬁo@iﬁ%&do‘fﬂ&ﬂg@kmﬂhmﬁz Qlp Pﬁdlﬁiﬂ 6-
procedures anal ogous to those for §
yl]be"aﬁGSIEfOHE@NZB ( M+H) 480. 1. Exanple 69
6-(1-{6-[3-Fl uor p- 4- (1H-pyrazo| 1-yl met hyl ) phenyl]imd
azo[ 1, 2- a] pyri miui i 3- i nol i ne N~N
71 - | F N 15 N/INS
f | uor obenzyl ) - JH%yr
4- br ono- | - (br ononet h benzene (0.268 g, 1.0
mol ), 1H pyrazole (0.068 .0 nmmol ) and cesium
carbonate (0.489 g, 1.5 nmd{) “Nn N, N- di net hyl f or mami de

( go@urme)irboﬁ\@es (ﬂ@%alhg)dmailatggb ﬁmt? kvas adtied A b @Xix@RAINIY- dlﬁethyl 4-
re was luted with EtOAc, and filtered

(4.4,5 éﬁetfﬂﬁ’éthf/l l%?éﬂ%a%@a%gﬁ%@zweflﬂfomlé? A0 brigne 0-3rp@mol), 5

bromoPY 1SRG -hAe (43 e d6.D € chn® nd%?aﬁ@&npﬁeh&lb&fsﬁdne)ﬁdﬂddlum (8.7 mg,
concentrated under reduce gr essure. The residue (2

0. 007%@111013211 gbgnohls) B+ aeirlyengded min B@ﬁwéttnéﬁmxwet%dxeated at 120 °C

for 2 . hé R@furP Waé fh'l&éif Wl@ﬂw%%re({ Mﬂ")vas'ﬁeéz@ﬁh QLB A solid@R collected
Qr o- pyr

and dlsl/qdneglﬂwog Wpﬁ Wyﬁg)prll)ageta@wldi: I(ASO(? Aieg0.18F mmol) in isopropanol

(1.0 m‘zJ) h@y §dd@@ FPRY b AV s, TREmHRrS wad H&wdrad ones oparrﬁ@l@tr &€ler cooling to
(4- hrono-2-f1 uor obenzy . E‘%r azol e usi
Y]

RT, ﬂﬁﬁ%@fm@s llélFFélvb‘H’olﬂ}gt gl taﬁ%é"é“ e&r RpEE (83, 10>sf°e%wezthe desired
produ(ﬁrlgtl\as Wﬁ@-— AW H) 461.0. Exanple 70: o
3-{2-Fluoro-4-] 3-(1- qui nol i n-6-yl cycl opropyl )i m dazo[ 1
,2-a] pyrimdin-6- 30 yl]benzyl}-1, 3-oxazolidin-2-one
Examﬁlﬂ 6OOMNDRS 2 Oferd 4 [ RET4 A 064 10530 BpyT fitn N azdPr, 2 M pyfFirNd M- 6-

yllbenzylcarbamate

Step 1. methyl (4-bromo-2-fluorobenzyl)carbamate

Methyl chloroformate (85.0 puL, 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 pL, 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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Step 1. 3-(4-bronp-2 fluorobenzyl)-1
3-oxazol i di n-2-one 2-chl oroet hyl chlori docarbonate

W@ 204/0641571. 1 nmmol ) was added to a m xture of PCT/US2007/085100
1- (4- brono-2- fluorophenyl)nmethanam ne hydrochl ori de

iy g (NI U Moo P83 et RY ror 3 . ane

t hen 1M of potassiunrtert butoxide in THE (1.2 nL) was

St 25410 e e LG B B P Gl U VR e

yUhm@MﬂW@ﬁhMﬁ dri ed over Na2SO4, f||tered and

Centrate under uced S
GOBR TR RO Aty PRI e BEFRotT frolaa ot cupagre wing
procedotds Amldgohisotinge fop Examhple 8] aeps 2LaaiVE: LC(I\M}-I-(IMJr_H) 468.1.
275.9/273.9. 10 Step 2. 3-{2 fluoro-4-[3-(1-quinolin-6
yl cycl opropyl )i m dazo[ 1, 2-a] pyri m di n-6
Examplelobe N2-2!Blucko-3-[3 Gk-gAinbiigli64y1c3 elo pid py Biiinfi d 220 [T5204] P ohri ivEEn- 6-

yl]beﬂgylelﬁﬁg(f@ﬁ&'yglrfa} uor obenzyl ) -1, 3- oxazol i di n- 2- one usi ng

procedures analogpus to those for Exanple 63, Step 2

and 3. LCMS: (MrH) = 480.0. 15 Exanple 73

2- Fl uor o- N- met higl - 8- [7 (q i noxal.in-6- ytnﬁthyl)rnrdazo[

1, 2-b] [124]tr|at1| I;fjjlleﬁnz(arméie ON &N H N,

FN N- N Jl Step 1 "3 qui 6xalln 6-yl propanal 20 A

mi xture of 6-bromoqui noxal i g (® 40 g, 1.9 mol ),

2-propen-1-ol (0.260 ni, 3.8 nmol),
SﬁpItNi@Qﬂhﬁﬁﬂﬂ%&bQﬁ%@ﬁﬁﬂh@ﬂ@%ﬁb@é||ad|U”‘(ZG mg, 0.029

osphoni um tetrafl uoroborate

( }@\I-ﬂﬁ’jmgt{r);l éﬁtgerrr:-ﬁ%fb¢l5l(¥r5§ @101 uL, 1.1 mmol) was added to a solution of 1-(4-bromo-
2- ﬂuo“pﬁéﬁ i)l‘ﬁ@tﬁaﬁélnnﬁl‘ ebhyd - PG’ 911119(;1 %Ad A tRBarkife 4P4smL 8L2 130 mmol) in

- di oxane (3 was stirred at

methyme?rﬂr%t@ mAf) el “Gdelilaveg bvé ethylpaingpyeidine 40- (s, 0-1 mmol). After

10 mid, ileti€ - ®ler BABSHE Jerbvie alBhOME8RE wadltfch d6er@BKl of RE. The mlxture was
filtrate was concentrated. The crude materral was

washegh yithf waer 43¢ beiRg- oihsitosgRisIrxeT 3its §Tied evgr §erSQui fikeret: @rbcqnﬁemrated
under k&e;seaq)résgnélm résmuef(is@ rrﬁlg t9h©@%rg HRELR fRig thext(sdePSvithout further
Pu“ﬁ"zU‘?}hFGW Q\’[ﬁlﬁ] ;%Z@a?mﬁ‘ %yl pr opanal To a cooled (0 C

solutlon of 3-qui noxal i n-6-yl propanal (O. 195 g
00105 nmol) in 30 chloroform n.) was
Step 2 dv oy né-L éﬂrqlﬁ@ohnrﬁ xre)@@zzrwzylﬁ?aécr[r é’wwrwydm % yl]benzyl N.N-
dimetn#&) or osucci ni mi de (147 81

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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WO 2008/ 064157 PCT/ US2007/ 085100 ng, 0.00110 nol).

The m xture was stirred at O C for 2 h, and then at RT
Wo@@sn064ght . The m xture was diluted w th nmet hpCEI82007/085100

chloride. The solution was washed with mater brine,

1 oL 7 o b PR ROREST L g

then wAR freaded \51t15§dﬂlﬁm3tr1aﬁet(ﬁx&b(ﬂréh}b1hdm18 mg, 1.5 mmol) The mixture was stirred at

RT fo{/% 5{%&8 ﬁh% gﬁ? ZILTE‘ éﬁii‘ Eer %rg%g ]})}{alsea\%las separated The aqueous phase

was exdractadl ofith -Irﬁat}q'ﬂtlna oadidenThe ydnfhireQd afghic (phdsds e vhsked with brine, dried

over NRRl WSROI i .3 ol (35 94 i ws dirctly
used ifaEk Jtep wWithodt furthditpytifi@tico oM dvmi) =pa%9/313.9.red at 110
C overnight. After cooling to RT, it was concentrated
and purified by chromatography on silica gel with
Step 2EBRAC-{ D-fludrexaB e G0indPG-vicrr laid o) thitldre/ Idegpiretidpraduct
b %}40 g, ? ?6 LCVS: (MtH) _ 10 435.2. Step 4. 2
Yiibergylingr &P 9L ( qui noxal i n- 6yl met hyl )i mi dazo[ 1, 2-bJ[ 1, 2, 4
] This ainipodid Whepzpntd rfiohe (3R )i-(ttisRo-2ffluorobenzyl)pyrrolidin-3-ol using

proced%c% a (l(frgss)srtr%énl?(ﬁgfog F%EIEQ?;% (%il%%n‘éehé é\gb%%['mf%% 4] tria

tris(di benzylideneacetone)di palladium (8.8 ng, 0.0096

), . C o
exampl o Bl Ry Foera- A R4 -smgiy DRl e HA B piin>-
yl cyclopropyDduinglined. 019 mmol ), zinc cyanide (20.1 ng, 0.171

mol ), and N, N, N N -tetranethylethyle--o|an1ne (49.9
L, 0.331 mmol) =Tas 0.2 nmL) was
i rradi ated und i C 0O mn. After
cooling to RT, e _m {rated and the

resi due was puriflgd 3 b:raphy on silica ge
with MeCH i n nethyl ene chl?h'o. (0-59% to afford t he

Step 1 .Slt—Z{lpgrgmo uoro%enzyl? 1H- pyngl2 %. LOVMB: 20 (MrH) = 382.0.
f LAUﬁi’xfﬂIréDf 2ok dihd- NE¥hdictBy)- e ftybehi-die dazed 4, 26 hiol), 2H-pyrazole

Lazi 2y| benzo C ac xtur of . .
(©. 068égf {91 P HF? Y b 4)19%5% r?e‘PW?‘S}‘} HNadipsthylfomgiide (1.0 mL)
was h&xeﬂ] ak DO ag it6+-2h. A‘ft}]el} b&mzlgm RT] the n{p@bre Fhs dQutdd wﬂH@tOAé And filtered.
gen C ori S

The ﬁWgteg)\zas r\]x)égr g zﬁthwatmgd glilrrea?]geg(?rgztmci]g%elﬂt | ogpedsovrelr N%%%S{)é :}qtered and
concer@R@di uddert @dURId pebrdTTHE WsRIuVABI 0GRS C2IBYS)al B Mitetlyyhel Gn next step

.. the desjred pr N%FD = 401.3. Step 6. 2
W“hmFEﬂﬂ?b@%ﬁﬁ%?ﬁfﬁ%%gﬁ§1EEC¥E8Q%P A- 6yl met hyl )i ni dazo[ 1, 2
-bJ[l 2,4]triazin-2yl]benzam de A m xture of
0-4-[7-(qui noxal | n-6-y m_dazo[ 1, 2-b] [ 1,
Sfep226 ﬂyiuﬁ Be@rﬂﬁ) yid %@%ﬁf%éw@wt’@@p%eﬂ@m(@@fﬁﬁ @Wlfln%m)
yngmphﬁw%@wbnﬁ;(ZM in THF, 37 L), benzotriazol -
xytris(dinmethy Ian1n§) hos %nlum

ARt 1RO EHoSBhaPE It -yemer 2efngropenzyid Hpszole  using

procedﬂltds3@epégapydoemdayfoamxmprez& Step Danli3. DUBIS) (M-H)l= 41k, oxane
(0.5 nm) was stirred at RT for 4 h. The mxture was
diluted with methanol and purified by RP-HPLC (pH 2)

ExampR 70} S-E{Ziﬁl‘lﬁ)rd-QS[BJ(BQulﬂf)lﬂd&@’k%ﬁ&p@pleEﬁ\ia‘?z@ﬂlIZ-—a]bﬁﬁfﬁxdln -6-
7

= 414, 4, 35 Exanple :
y“bﬂé§Ti3F§a?ﬂmﬂh?8P% | H pyrazol -1-yl )i m dazo[ 1, 2-a] pyri n
din-3- yl] cyclopropyl} quinoline 82 WO 2008/ 064157
PCT/ US2007/ 085100
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Cl &N TN\ ~ \ N N This conpound was prepared from
4-chl oro-1 H pyrazol e usi ng procedures anal ogous to
W@ bwgec418dr Exanpl e 22. LCOVS: (MtH) + = 387. 0. BCEXS29p7/€85100

73:

6-{1-[6-(2-Methyl-1, 3-thiazol-4-yl)imdazo[1, 2-a] pyrim
idin-3- yl] cycfiopropyl} quinoli T\NS\ N N
"N~'- N This c QuUN prep pr ocedur es

anal ogous to t e 6 ¢ ¥ and 3.

LCVS: (M+H) = 384. 0. 10 ExgnpNe \Y4:

6-{1-[6-(1, 3-Thi azol - 4-yl) o[ 1, 2-a] pyri m di n- 3-vyl

] cycl opropyl }quinoline i N rN N~N This conpound
Step I \Wa&-prepar/bdrabeizngy | graemddnesoranal ogous to those for

%%%*OEthggc_hlo%dg&ﬂ%nat% Iapl 4%1‘L, H‘.%olf Ml-slj)dde:d t§ Z gﬁ;@mre ]0§ 1-(4-bromo-2-
fluorogheRy lrovtioahnime higrbehdor{dg (240l Aohingl) Sxdyttictdhmine 61951 u)U Al mmol).

The m%%g h%f\lgt ]dgly d§t {1} a?a Hl gﬁ%%%%sﬁ%n k ullﬁ&xhdgl it THg (1 2 mL) was

added ythymkmpﬁrwﬁ)sltlyrﬁdw@azgi{t ot &Taﬂkuscdlwﬂhdnqﬂhﬁenylcpbedm oastled 2Gth water
and b%&bane% (ﬂfglof’f\l[{a] teperde%rc%% E;[raga under reduceg l']Ioressure to give the desired

enzol ¢ aci d using proc
produc nahioly oves dltegtlyt h@@emf oext Bt@rrpdltéoﬁsfurt@tremlr@camd RCMS: (M+H) =

%ﬁ\@ (MtH) = 439.0. Step 2.
275.9/ uor o- 4- (3 (1- (quinolin-6yl)cyclopropyl)imdazo[1, 2-

aJpyri m di n- 6yl )benzoic acid 83 WD 2008/ 064157

Step 2 ﬂ{—}?]z%;g 9 Aé—?g—g%%()m 6T )9 ﬁlo%%gy@ gc{;z(z: ,5?32%3%1’?1'%66%]?8?{2{1}513—
oxazolaqnpywnm din 6- yI ] benzoate (100 ng, 0.2 mmol) in 5 m
1} O'éXI g@Qﬁ rép% %Oﬁ%%)bmg—ﬂégﬂog%lzél ?\Igl.ol}!%gdin—}one using

procedwls wtdlegousymshase for Eaample63.19end mndgt LOMS; (M) 14%).(h

Example 71: 2-Fluoro-N-methyl-4-|7-(quinoxalin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-

N=
0 'ﬂ>
\” N
F 2 N\
\N)QN

Step 1. 3-quinoxalin-6-ylpropanal

yl]benzamide

A mixture of 6-bromoquinoxaline (0.40 g, 1.9 mmol), 2-propen-1-o0l (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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at RT. The reaction solution was concentrated to

dryness to give the desired product which was 5
W@IR080641y7 used i n next step w thout further PCT/US2007/085100

purification. Step 3. 3

me, 0 Qo R By Mt pp s k15 Fribetien & BT pesarigifganixtore was
dilutedBwhth UﬁHtle-le‘hg (cBrogidie. (The gsglzi)ﬂtlbﬂ(i:l V&?i ?Na);hég g)lnﬂpvvﬁ)tely [byihéri dﬂﬂéet @fvdr, Na,SO,,
fiteref 384 Bt G o (e Ea R 150 e ?Nﬁ?‘w RISt
sol uti on was added 10 nethylan1ne (2Min THF, 0.2 nL)
s B S e S B PRI
NANmtinirs op 0-@plyptoet-hythadaline- y(;ﬁ)op]aﬁall’(ﬂ_lo g 6@ 51Amlo)), andl hg4-bromo-3-
tlrr over

ol ut i was e

moorofeydy1 A i it Ty e, e el Kooy SR g sied w
110 °desirigd. AferRodlihg.to REMBwadddrenttded amd pudfied by thromx@pmaple on silica

16; . o . o . B
sel wifhgPAp in 1o P 40%) [oaaTTord i diuien eresogh (4 gy HE M (M) =
4352.az0[ 1, 2-a] pyrimdin-6- yl] be nzoyl} pyrrolidin-3-o0l O

- HOUN NF "N "L- N This conpound was prepared from

3-fluoro-4-(3-(1-(quinolin-6-yl)cyclopropyl)imdazo[1,
Step 422-fliedr YW [V adbh v -5 Ileemnziidaze/d ) 2db ] (5 2, Wy i 02 @bt e Giitrile

434| 29%%25} 0t h%e f O(I; [Pﬁbngmo 3- f?uorop%l)m&gﬁzo 1,2=b][ 12,4 Jtriazin-7-

yl]metBylﬁulﬁlbpa‘almm( 109 N&ngBIZEMhméll) [tﬁs((h])ettwhdbﬁbacﬂoﬁ&)d&bﬂlﬁdlhﬁamf%prmlg 0.0096

mmol)g:i @9, k#lfé{ )Ti%l] ?ﬁ%&ﬂ)ﬁg&@g%ﬁﬁ@é@w& (flfoF \ |(_)ION9 mnol), zinc
cyanid2,(36. Hing) M OTIanel(, 3ﬂ<ﬂd ];Tzl‘gﬂl,m Etalranfbt}r@;lert;lyéeln;dlaémlne (49.9 uIsiO.331 mmol) in
N,N- dﬁ%tlaxw 8%32 Eﬁép\%ars e%{ ?1?‘[8%]1L1§X 6HP181i,()81a‘ée % Hg g(r? %or fO min, After
coolingid RTI,Olidl’ﬁﬁﬂJZ@WﬂE catdedtratsd ang tlp:rm@@ﬂtm@ @uﬂﬁbﬂlb@gmmatography on silica

gel w1£7l18]9[9é8 H in me en cglorlge (OL Yo to a Il\({lg-c{_!?he desueg productl':(%gjl g}%, 2%). LCMS:

(M+H2=582D0.f | uor o- 4-[ 3- (1- qui nol i n-6-yl cycl opropyl )i m dazo]
1,2-a]pyrimdin-6 30 yl]benzam de 84 WD 2008/ 064157
PCT/ US2007/ 085100 O F HZN\ N F N_N Thi s conpound was

Step 5pJ Bnas-eq 7f(&z0ﬁﬁx2]¢r56—§ﬂnfelfhlﬂl)[nﬁda4@[(] - U] LF £ aiidx0l-2-pH Benzoic acid

)cycl ropy azo%i ﬁﬁ g %P
& & BTG prostedul 0eS drarugisnd 8 P SO 2 rviwin 2
yl]benzomtrlle (65mg, 0.17 mmol) in 10M of hydrogen chloride aqueous solution (0.8 mL) and water
(20 uL) 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-ylmethyl)imidazo[1,2-b] [ 1,2,4]triazin-2-yl] benzamide

A mixture of 2-fluoro-4-[7-(quinoxalin-6-ylmethyl)imidazo[1,2-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-
yllcyclopropyl} quinoline
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Exanple 75. LCMs: (M+H) = 442.0. 5 Exanple 79:

N- Cycl opropyl -2, 5-di fl uoro-4-[ 3-(1-qui nolin-6-ylcycl op
WO ogld4181 dazo[ 1, 2- a] pyrimdin-6-yl] benzam RBET/08107/085100
- H/ N NF ~Nj-- NThis conpound was prepared from
2,5-difluoro-4-(3-(1- (qU|noI|n 6-

yI)cycIopropyI)lnp azo[ 1, 2- -6-yl ) benzoic
aci d using proceduy analo pse for Exanple

75. LOVS: (MeH) = 2820, fpl & g
2,5-Difluoro-N-(tra s-ﬁEFﬁxrb,ycyclohexyl) 4-13-(1-qui
noI|n 6- yIcycIopropyI)

[1, 2-a] pyri m din-6-yl]benzamde HOOF - ~11"N- / H
NThiNcpmpaynd wasprapr fmﬂa@hﬂﬂ@ hByrprodprng drdcedmes analogous to those
for Eme?Iedz'zfié'M!’so( ViLFﬁ 3—(3%7@:“'“ nol i n- 6-
cycl opropyl)|n1dazo[1 2-a] pyri mdin-6-yl)benzoic
aci d using procedures analogous to those for Exanple
Example 73+ 6- Mﬂh 1,340 701-439) is. din-3-
ang- 2- Ek?érg 5 -qalno - 6- %ﬁcygﬁﬁgw%pgﬁgln1dazo[l
yl]cycloprtuayﬁgmnninm n 6- yI ] phenyl }pyrrolidin-2-one .7 rd P
FNN™N 85 W 2008/ 064157 PCT/ US2ZE ‘7/085100 To a

sol ution of

6-{ 1- [ 6- (4- br ono- 3¢ Thuor oph ’ -Hzo[l 2-a] pyri midi
n-3 yl]cycl opropyl 2 (2G 1y, 0.04 mmol) in
1, 4-dioxane (1 nL) was add“d\ -pyrrolidinone (5.7 ng,
0. 067 mol ),

6
( 2S N -di meth cIoh xane-
Jfglﬁﬁo‘%}%f‘ wa%]brﬂ?fé?d{qsbn PogEfuLRs atleao%)um? tl?(t{je gﬁg(xiimgﬁ)& Step 2
am13anmﬂp@MaH$#u&4@arbonate (13 ng, 0.095 mmol). The
m xture was 5 irradi ated at under m crowave 150 C for
1 h. After cooling to RT, the solution was purified by
Examp¥e-74: 6-{1-[6-(1,3-Thiazol-4-yl)imidazo[1,2-a] pyrimidin-3-yl]cyclopropyl}quinoline

SFN
\2\(\,\] \
\N)QN

This compound was prepared using procedures analogous to those for Example 63, Step 2

and 3. LCMS: (M+H) = 370.0.

/
N

Example 75: 3-Fluoro-N-methyl-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a] pyrimidin-6-

yl]benzamide

Step 1: methyl 3-fluoro-4-[3-(1-quinolin-6-yicyclopropyl)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)cyclopropyl)imidazo[ 1,2-a] pyrimidin-6-yl) benzoic acid
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HPLC (pH = 10) to afford the desired conpound. LCME:
(MtH) + = 464.1. Exanple 82:

W@2¢o8/0&4180r 0- 4- [ 3- ( 1- qui nol i n- 6-yl cycl opr opyl ) PEi/tis00/485100
2 a]pyrim'din 6- yl] phenyl} 1, 3- oxazol i di n- 2-one OO

BTp 7. Pistbn o mshigt 3Pl 6 ounﬁl? S DR Lol alpyrimicdin-

6-yllbakzpate l(rnodng] -(32 yinjotyl opi @EWH}Fqu(nHJHzDeG usl) vgas added 2M of lithium
hydro{) | OC%% _er g(g%?al@% %Qé@h%ll\i} 'gl% u?lon was sqyreg f08r]10 le_% °C,and 1.5 h

at RTEThey tedet{od-soBii(rl wasl icor@kmtratdd- i | diyrebofor iy khei disickazgbduc? waich was
dlf@ﬁ%?}%&%?ﬂi%ﬁ yé@%&&%mﬂ&ca&% borylate 001 NN N

/NXJJ NC—llJ--Step 1. 6-{1-[6-(1
eri ) Z . .
step 3L Qv b ho R G hioyea g i esamide
2@ Fleind- 4-Biltlydqu1n0hn 6-yl)cyclopropyl)imidazo[1,2-a]pyrimidin-6-yl)benzoic acid

obeing R SETy1 TSPy o Sy B R et B4 Mg etes aased

methyhiich Q&S fr epar, ed. msmng depfoateeulr- ﬁoiyhh@(dlwaﬁylammo)phosphomum

hexaﬂ%r}gllﬂjros) a@étl gq : ha6 _?[5 ({ba%nbdﬁ? g’;\? {gaﬁr&ﬁ@%ﬁ { hes:@q 12"mL, 0.68 mmol).

The sataiohywae rsmmtﬂv@mlgme aﬁRJT dalfife @ fvakh N Hl e dl pexdkigdrb@ RIGHPLC (pH 10) to

afford Cl{\égmfe% ce%%ﬂﬁ—oﬁf%f%ﬁ% tepéfgo%slt )h| Im dazo[ 1, 2-aJpyrim

i di n-6-ylJ-]Hpyrazol -1- yl}piperidi neI -carboxyl ate

86 4157 /USZ 0 100 C o
Exam@_eﬁé?é?a%?—ﬁ {18- 06?# 5 -|qu1110 -g- ?cg 8Pr02y éwaazz-ﬂp{’rlmldln-&
yl]benko@}pao¥idinAd-oli n- 3 vyl ] cycl opr opyl }qui noline (4 ng,

0. 0092 mmol ) was dls%olvedln , N-di et hyl f or mam de

(0.5 n) and cooledtoOCfoIIo '

of ethyl chlw f <

allowed to gradually war oner 2 h. 5 The
reaction m xture was purgfi blyb P-HPLC (pH 2) to
afford the desired product as"a

This compound was prepared from 3-fluoro-4-(3-(1-(quinolin-6-yl)cyclopropyl)imidazo[1,2-

N

a]pyrimidin-6-yl)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-a]pyrimidin-
6-yl]benzamide
O F —

Iz
Z

Z\| N\
LSy
This compound was prepared from 2,5-difluoro-4-(3-(1-(quinolin-6-
yDeyclopropyl)imidazo[1,2-a]pyrimidin-6-yl)benzoic 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: 2,5-Difluoroe-4-[3-(1-quinolin-6-ylcyclopropylimidazo[1,2-a]pyrimidin-6-

yl]benzamide
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LCVs: (MtH) = 508. 2. Exanpl e 84:
2-(4-{2-Fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imdaz
W@pWsAsAPpyri m din-6- yl] phenyl}-1 PCT/US2007/085100
H pyrazol -1-yl)-N, N-di met hyl acetamide O N~ NN F N
10 N Step 1: tent-butyl
[4-(4,4,5, 5-tetra
yl)-]H pyrazol - 4
4-(4,4,5,5-tetraneth [ bor/ol an- 2-yl ) - 1H pyr
azole (1.5 g, 7.7 il \ '
nm.) was added tert-butryl b -;oacetate (1.2 nm, 8.5
nmmol ) and ceS|un1carbonaté“(3 8 g, 0.012 nol). The
suspensicompivad St iwased @QvpamRight fidin RT AndifRarit4-{3-@Agenolin-6-
yl)cyc{}agfo\émy!éi%icﬁ%(% é—r- nd %—%ryﬂ)ﬁéglcoqrc dIalthléI}c,:ge og%ﬁ@\sl\%galx\g)%lsq ?od those for
ExampRs artvst@®dH)ye 4abhord the desired conpound whi ch was
directly used in next step. LCVM5: (MtH) _  309.4. Step
2: tent-butyl [4-(4-brono-2 fluorophenyl)-]H pyrazol -
Examlﬂe Jac Nt-@j'z@opzapy-r-a 52dif 0 rei4- B1Qfuinolin-6-ylcyclopropyl)imidazo[1,2-
-flyogro-1-iodobenzene (380 ng, 1.3 mmol) in
all’y"*\‘%@“{éﬁgl bep4amids  added tert-butyl
[4-(4, 4,5,5-tetyamephylr 1, 3, 2- di oxabor
razoI-I-yI]ac e
carbonate in matep
tetrakis(triphenyl pho adi (40 ngy, 0.04
mol ). The sol ution was de a§i§a\mnth N2, and heated
at 80 C overnight. The i xt Was cooled to RT
poured into water, extracted MAth Et QAc, washe
bF e, @PMBRFdver 5S04 Propared | t diogy, a%érdlﬂuoro 4- <3 (1 <<1um°1m 6-
yl)cyc%ﬁ%?ﬂ)ﬁhﬁ&&ﬂqj 2-a] Bl @BeiBedoR 4uI ug‘lﬁgeﬁim@aamfel; addlogous to those for
r omat o on a silica gel colum wth EtOAc in
Example 73 JMP AN £5#84ff or d t he desired conpound. LCVS:
(ME57) = 299.0. Step 3: tent butyl
4-%4 gZ am nopyrimdin-5
Example &8y d5rRufyerp: 'Hﬁi‘}}sa{‘z'&d“&xwy%%‘@f‘ﬂ? & 13d-9uig)ingéi on of
ylcycl&lﬁ‘b%ylhh'ﬁdﬂzo [1,2-a]pyrimidin-6-yl]benzamide
[4 br ono- 2- quorophenyI) 1FprrazoI-I-yI]acetate
(400 ng, 3Q0R. nDI ,
added 5-(4,4,5, b ganeiAy -1,3,410| hor &1 an- 2-
yl ) pyri m din-2-a neH(27 n, 1.2 1y assi um
phosphate (640 nmg, 3.0 mmyf) ¢
tetrakis(tri phenyl phosphi re) pa LAQ' m (70 ng, 0.06
mmol ). The sol uti on was degasséY th N2, and 87 WO
2068/ 064155oRET/ USZQ07/ GRAER  heahed a5 idflofG.L-0L( Rquinoline-

. The sol ution was cooled to RT, poured into wate
yl)cycmopéﬂélfnwzwlﬁw Itiewdin-o-yhheel agic wingr praesdutss @9%10%% fo those for
ExampRF4.cNis! hveigd.s4and concentrated. The residue was

purified by flash chromatograph on a silica ge
colum with EtOAc in Hexanes (50% to afford the
Exam?ﬁ%ﬂr @sz&u 8L(1-q il di- 6?W&pmpﬁ719rléazoﬁ 23 pRriftidin-6-

ent - but fluoro 4-[ 3-(1-qui nol

YHPM?VEWEFGﬁ%B6?P7|n1dazo[1 2-alpyrim din-6 yl Jphenyl -

o

\\\\\\\\\
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| Hoyrazol -1 yl)acetate A m xture of tert-butyl

4-[ 4-(2-am nopyri m di n-5-yl)-2-fl uorophenyl]-1H pyrazo
wo 2089646t ate (100 ng, 0.27 nmol) and PCT/US2007/085100

chl oro( 1-quinolin-6-yl cycl opropyl)acet al dehyde (67.2

185 Cbvortigm . The Eofutoronac-Fokebion iy e B feiian

ylleyclopipgitiguiiaite pla)rmé i0e0d dyiolg it Davetoa@tea D ML) Gvhs Sddeld Qépygehdlnone (5.7

mg, Oygzﬁgg(ﬁg%"iw %}]‘ﬁ’h(ygyég];_@xiﬁeogg%l%él% hrgg,d&869 mmol), copper(l)

10d1d62(0(84m£,2® DKo mdrodl; faisd pdtagdliin Gdrbonatey(18 yad, API9S pyipi) NTEkAIO{ture was

r|n1d|n L [}~ H .15 ol -1 .
a5 RRY GG L e B e At el R bRt puap gfed by RP-
HPLC((AH 2-10) toaifforddhd Esirdd guhipodldi bedsyivMesolk-eproapy| ) i m dazo[ 1

, 2- a]pyrimdin-6-yl]phenyl-1H pyrazol -1-yl)acetate
(20 nmg, 0.04 mmol) in CHzA z (2 nmL) was added TFA (1
Exampie)szaanMer[mi QUinWiE 6-3 tcly €169 @ p ) imRTazb [ 12 - pyrimilifive 6-

removed under reduced pressure. The
)ﬂphqgtqd% ﬁﬁﬁﬁggﬁlved in N, N-di et hyl for mani de (0.5

m.). treated théléym 20 dlnethylanlne in THE (0. 036

),
benzotri azol - §Ld&

hexafluorophosphate

Ks(di netdiyl 9 'wo):hosphonlum
my, 0. (52 pN  and

N, N- di i sopropyl et hg e 0 T1 nnDI) The
solution was stirred at RT f h, and purified by
RP- HPLC (pH 10) to afford the He3|red conpound. LCME:

( 0. e imi ]
S1P5) eFamesy v TBIRLGIDR oy et e TR ey pigerort2
a]pyrimhm}-plievicloppyl; @rinofing using procedures analogous to those for Example 81. LCMS:
(M}Hg?g@yé} N- et hyl pyri di ne-2-carboxamde N HN F NN
ep 1. 5-(4-brono-3- fluorophenyl)pyr|n1d|n 2-am ne To
a solution of 5- bronnpyr|n1d|n -amne (2.1 g, 0.012

lok. i 4764 ox }}4\@@71 rimidi -

Examtﬂg-%'r ggnhﬁ'l%q? ﬁdugr@gﬁ (f)iflb roni ‘a@?’émgggh’g “6“6’09?[“ -
pyrazviﬂl-yl}pip@itﬁlsesl-gmbpmyphate (6.4 g, 0.030 nol) and
tetrakis(tri phenyl sphi ne) pal | adium (700 ng, 0.6

nmol ), water (5 . Khe solution was degassed with
N2, and heated at Cfor 4 h. The m xture was
cooled to RT, poured \nto water, 8 WO

2008/ 064157 PCT/ / 085100 o with EtOAc
The comnbi ned organic  ayers o 5 with brine,
dried with MgSOH4, thq red, I"Sgnfentrated. The
residue was purifie sxpgraphy on silica ge
with EtOAc in CH2Cl2 (0O- p af ford the desired

conpound LCNB (N%FD =2 N5 Step 2:

Step 17 PG EHRR  E I LB s S y eal -Hlegid-S
quwhWﬂ@Q@ﬁmQWhéqU|nollne A m xture of
i_teg b[r Oqo{élﬂ'af uall;lo h§9%y()l<pl%opy 1m1dazo€l A ngyrlml mn- 65 3(1]1 Yu- pyrazol-1-

oro

yl}p1pe|mxiuuhel ca’tbcﬁcy;akecyzﬂimpmwepae@tmgeahydneec(uﬁz 468 wgs ahal8&us to that

describod f?)r the syn hemgg E}gampltmsg Steps 1 §it\!va{srtreegteg twit?i%ACin methylene chloride to

afford the desired product. LCMS: (M+H) = 436.1.

Step 2. ethyl 4-{4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[l,2-a]pyrimidin-6-yl]-1H-pyrazol-1-
vi}piperidine-1-carboxylate

86



10

15

20

25

30

overni ght. The solution was concentrated and the

resi due was purified by chromat ography on silica ge
WORaoB0saeH i n CH2C12 (0-6% to afford the desiP&rUS2007/085100

conmpound. LCVS: (MtH) = 458.9. 10 Step 3: 5-{2

B bAoA hED SRR oL L 2 2P

ylleyclbpropyl$@lintilin® 4 afz, 0.0092 mmol) was dissolved in N,N-dimethylformamide (0.5 mL)

o oG SRR oo el s B o

diisopibpilaeline xzam ﬂL,( ALOBLhm WA STha deletbnNvayetlbwydd-tb gtadyudlySydom td BT over 2 h.

The ey SR BB RS olh e AT o epy sy TPA sl
LCMY (M68) aved.)., tetraki s(tri phenyl phosphi ne) pal | adi um (3

mg, 0.003 mmol ), and potassi um phosphate (28 ng, 0.13

nol). The m xture was heated at 120 C overnight. After
Examplo@Hi ng4-l{DFH'5ro-ll-l[tP,(lsqxllhﬁlimyM@Somup)ilﬁm&ﬁztﬂy,z-aﬁ&rhﬂﬂﬁ-&

yl]phe%g{}'é_ﬁ).?ﬁ %ﬁg‘%m% sired. ngJg:md as a TFA salt.

5-{2-Fluoro-4-[® (1- qU|noI|n 6-yl cycl opropyl )i m dazo[ 1
, 2-a] pyri m dbg=K- YN
[ I

N "N ~"N This conpoun
starting from6-{1-[6-
quorophenyI)lnldazo[E
qui nol i ne usi ng procedures a S to 25 those for
Exanpl e 85. LCMVE: NH?) = 529.0. Exanple 87:
Step 1 ple(tpufybL4 @R Utstram byl %fllhwbﬂfq‘l{l’b%rﬂéd@rpywz%Infﬂl%ﬂwe] i
i 11}

W0 20088 T BBl R MR TR 9 & 7
mmolyTih iNsN limgibdivemanaide Poepares addedderFinylabromescgtatei (hg nply. $r mmol)
and ceélu{n]caibgn;{tdf 3b8' g%ﬁ ‘mol). The suspension was stirred overnight at RT and artitioned

| 'uoro henyl 'm dazo[ 1, 2-a] pyrim din-3-yl]cyclo P
with EﬁQAﬁ 8nq watey dihp gragpip @ Hares vl oy ine odried e %@4, ﬁltered and
concer@%@cﬁ% et the-feMRed &%wnd SviflGrlwas: dléct%g(l) nenegﬁstep LCMS (M+H) =
{6-]1-(Tetrahydrofuran-3-yl)-1H pyrazol -4-yl ]I
3094azo[l 2-a]pyrimdin-3- yl} cyclopropyl)quinoline N N

Step 2: tert-butyl [4-(4-bromo-2-fluorophenyl)-1H-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-yl]acetate (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 N,, and
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ON N Step 1. tetrahydrofuran-3-yl nethanesul fonate

10 3- Hydroxytetrahydrofuran (83.3 L, 1.03 mmol) was
waele@sobusd i n net hyl ene chloride (anhydrous, BCH20a1eB5100

cooled to O C followed by the addition of

e SRR Tk T SRSt
washe&twmhrlﬁtﬂe fdﬂfed ])6erh\/[g$U)4l iltergt, ankll adnkyhtart NTIRGedi@uearddipafified by flash

chromatoglgﬁb% %15% gc ! eac{ﬁllégtg}ﬁ\%gﬁ Fl%%fn?%%%%ﬂio afg%(g%fz ﬁeésued compound.

LCMS: eduH) +8gn.1.ayers were separated. The organic | ayer was
washed 15 with water (2 x 2 nL) and the conbi ned
aqueous phases were extracted with nmethyl ene chloride

Step 4 ZerXbulﬁ Mﬂuoﬂl&[ﬁr@mzﬂﬂﬁi—@flgafbbﬂ)pﬂll?’i&z&&ﬁo[\l\ﬁragp)masm&@—yl]phenyl—
1H 6”1’110)2}{; ne (2 x 2 n.), dried over Na2SO4, filtered,
PYHR Cefi€rat ed. The crude product was used directly
I A ﬂlhﬁmﬂéﬁ(t%rt Btit§ p4-[4SLefidopyrimidin-5-yl)-2-fluorophenyl]-1H-pyrazol-1 ylacetate

(100 e, VRSB S ATaEg biss aledeidiss s AT G 3 D3 ol in

cthanole2 hian eas biredat @0 odirsiglo) Vietsolution was concentrated and the residue was
puriﬁegl’rlgll: glrfr)%%th Llfglg/{?}n? nhgae %1 w1§h l]]::L(%Ac m %Hagld 896(9) to afford the desired

compoind.4.CM S (BHHeERanet hyl - 1, 3, 2- di oxabor ol an- 2-yl ) - 1H pyr
azole (100 ng, 0.52 mml) and sodi um hydride (25 ng,
1.1 mol) in N,N-dinmethylformam de (1 nlL). The

Step Ot X2-H-£ ]WQBO ey Beuit BineDyl& clopropl) ithidaedfoLegpyt-nidBl-6- @plenyl - 1 H-

P HPLC to afford the desired product.
PW"Z(%W@ W ’fiﬁ/”’ VMacsBIE o5 ot ep 3.
57p] -( tseturiady of ofettibary 3yl| )-flddo- 4 [3 (1-quinolin-6-ylcyclopropyl)imidazo[1,2-

i RET DB b SRRl OF i 6 Bubh AFEHRY) cams g adaea

TFA (dint)adnonied @hidn yay st1rﬂeHl—a}t)M8fZ)DQ &, ﬂ“ﬂel@oli’fﬂcs Werd Zentoved Yindenreduced

1, 4-di oxane (3 I . a . E 1 d water .
pressu(eo_ﬂ'l"ilel Fﬁ)él)%}le 1"%33 ??gﬁ)oiv\ganslﬁ gg&gglabeh}%loé\%apén}e)a 8@5 dm]\i\sa treated with 2M
dimetlglindss i eTYF Scoi3enpyy, i rhethofriaZelalnyloeytifs(EmptyylafindPhosphonium
hexaﬂg(gpfé%)wig‘%%% ]gg, 4%%@%@%%)7 { gg%ég)opylet am}ne (Pé) LagoslI lunrinmol) The
solutidnlyal 'stitdéds RITFeNly, lapdh parifieid o RPEHPIAC @iL]0) to afford the desired compound.
LCMSdil\%I%)? ggﬁhgadl un(1 1), conpl ex with dichloronethane

0.02 nmol ). The vessel was purged
several tines with N2 and heated to 100 C for 4 h. The

r [ s. filte A
exampERE; 5T e Rotbeli Pt BinobnchSlsSlpn PRy Balp S ypidins
yllpheaml} &N- hieﬂ@l;geidn(e@cagbmhmm 0-15% 5 MeOH et hyl ene

chloride) to afford the desired product. LCMS: (MtH) =

232.0. Step 4. 6%(1-{6-[] -(tetrahydrofuran-3

yl) -1 Hpyrazol =4 yL]rm dazo[ 1, 2-aJpyri m di_n- 3-

yl }cycl opr opyl ),_gw noline The title cql ound was
prepared as a TFA sait ~fr®mthe cbn@ensatr\! on of 5-[1-
10 o

(tetrahydrof uran- 3- yl'f 1H-pﬂra£o| 254 - yI]pyrl m di n- 2-am
ne and chl oro(1-qui noli n-6- yT”gy’”CIhOpr opyl)

acet al dehyde using a procedure anal ogous to that

Step Id%f/sgrloplg@}_/gug;op%%l)é%m s Lf‘mz{z’g !Exan'pl e 7, Step 8.

610 @-sptsmpqoii ibeémwwmr?oammfs (- B2y 0.9 121l yir b lioxgno 3P imL) was
added'@ gl%?rB ﬁﬂ%r@}ih@%ﬁjbmogfc Do (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 N,, and heated at 120 °C for 4 h. The mixture was cooled to RT, poured into water, and
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15 yl }cycl opropyl)quinoline NN N QJ~ N ~ This
conpound was prepared as a TFA salt using a procedure

WO baB/0gels7 anal ogous to that described for thePCT/US2007/085100
synt hesi s of Exanple 88, Steps 1-4 to afford t he

desi.re rodguct. L s (M 512. 90;
exrac G R RO AT RO il B ) PPl S0P oSGy VeSO
filteredliand oncyitiatedy TheoRsid@ywds pifiedby ci@othatogrhphyNnNilichtgelNvitt\NEtOAc in

CHZCIQ(Osg@’p}ﬁoﬁffaﬁdﬁfl%‘gfﬁ%&%%%@é%gﬁémgjpd%(}%S Thi's

conpound was prepared using a procedure anal ogous to

Step 236 Z} ééj é‘rlfrfr)ih(g ?%g;%%hen)r}ﬁz azo[f] %Saljgyrzmzdzn—%’)—(y?fg))/cl?)pr%gsayl}q%'z:n% ne
4A(Iﬁ],x’éh;réof5=¢4€lirdilﬁ¢7¥&{f]ilyﬂopﬂe,n§ﬂ)@ﬂdh@ﬁabﬂﬁl&l @130 2; v ol tani thloro(1-

auinofr 4y TSR bt STy hamaliop o vap syt 100 °C

overnig@htnTEe sojltlos yaab opfcopbakiciid gl icsiduenas pueiffey Bl chip@itography on silica
% TEA in acetonitril B
eet wils STy (e ey e B 5 nb i M (G = a5
2008/ 064157 PCT/ US2007/ 085100 Step 2.

Sep i\ i BT P Al g B BRG] aghenti-N-

methylﬁﬂwﬂnébkdd’bd)mmz@f

1H dazol.1, 2- a |
yl })CYC‘% OI(JF%%%V“; gﬁ?ﬂﬁ ?%L)[é Eﬂ ]?(lj"frf) fiq{oﬂ 2 a]pyrimidin-3-
yl] cycl‘dpfdp@ﬂl} qehdiiyit fmfﬂ@mﬂenrﬁa@ﬁh 1L4 diogme addlegiwaésaqmedl BSBHhYNS-(4,4,5,5-

wrramg G bl B PP et 1 or 118 ey he 0063 7 mmob,
tetrakis(@gphtiydyhosphicic)pa Badivas (Pingi 0] K)eﬁnimbl)RE’hd—Rh@sihﬁl aofnd eheng, 0.13
esired product. , = 367.0 le 91: .

mob). R Py 60 b e RSB T GRY BBYI it Bgified by
RP-HMAG] (pH2) &] 4ffoid thie desiredegphpoundl4d a TFA salt. LCMS: (M+H) = 515.0.

1H pyrazol - 1-yl } pi peridi ne-1-carboxam de O N_ > NaN -N

Nj CP)IN N This conmpound was prepared using a
Example 86 £ 84{2-F lione-- [Sviils-qainalirs Gy Les cloropisinidiasid 2+ petithilin-6-he

3 t hyl hlorid
ST R e B GE T e G O

~
2
/N)S/\)j@\(\ .
Na /
N
F Z Nj \%
\NkN

This compound was prepared as a TFA salt starting from 6-{1-[6-(4-bromo-3-
fluorophenyl)imidazo[1,2-a]pyrimidin-3-yl]cyclopropyl} 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-
yl}cyclopropyl)quinoline

&9
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as the acylating agent in Step 2 to afford the desired
product as a TFA salt. LCVMs: (M+H) = 507.2. 15 Exanpl e

W®2008/064157 PCT/US2007/085100
4-{4-[3-(1-Quinolin-6-ylcyclopropyl)imdazo[1, 2-a] pyri
m di n-6-yl] - 1FLerazoI-I- yl }cycl ohexanol N. N HON

NNj"-N Step] 4-{4-[3-(1-quinolin-6 Icyclopropyl)
im - 6- yl]‘a - 1-

“kyde rea

4- yI]|n1dazo[1 2- bf1 1;
noline (-30 ng, 0.07 nnDI~\,§§ﬁoared using a
procedur e anal ogous to t hatN descri bed for the
s;mishesmlsouaﬂ ERxanpb@rdB ast ar tFAg shlf oftrding- from  6- {1-[6-(4-bromo-3-

n-8-o0l, was,caoncentrated an
fluorog e BRI AN g A APy DTS ol Bolhg, T gy gnalogous to
those @NHExAept 88l (IS Q0+6) £ap1.1. h to afford the desired

product, which was purified by RP-HPLC. LCVs: (MtH) =
449.2. Step 2.

Examfle$88: b3t{d{1qUiet@hydiofiyhicy&1)am- pmh)mnymﬁm[zd[lz afphP3thidin-3-

yrazol -1- yl }cycl ohexanol 92 WO
y‘}cycbtﬁﬁ‘é?ygéﬂ‘%s‘%"epm/ US2007/ 085100 4- {4- [3 -(1

-Qui nolin-6-ylcycl opropyl )i mdazo [
1,2-a]pyrimdin-6-yl]-1 H pyraaol
(16 nmg, 0.036 mmol) [ p (1 nm) and
cool ed to about he addition of
sodi um t etrahyd orate ( 0.079 mol ). The
reaction m xture was gradually warmto
anbi ent tenperature and stirred for 2 h. The reaction
Step Lfebighydilufgrs3 5! peihqreiud@ 4y RP- HPLC (pH 2) to afford the

d@sﬂlﬁdﬁﬁy@frﬂ@ﬁfb‘fmﬁﬁ (B.IFA, sd3 mohdDVRias (Wb e it Sotylene chloride

(anhyctrausngm(lp e raobiitn 0 6 ypllaper Sp sy tiais Gy emined] Gyt fy 2 mmoD
and m@th&re@ripohy1-chidriay (&z@l, -1l t4 dhbl) aBRUERKIK ii@urd walGtifed iNr NS h while

N 10 This conpound was prepared as a TFA salt usin
gradu%lb’o‘ﬁ%ﬂlmgetoaar‘i%l% SIPFGE PereResion "@ia‘l‘r‘ﬁ‘PCé‘e%B"lthSt’*’éiis dluted with

methyl%néehlém% (er‘ I'é)nd ?he?’rgﬁﬂtilng 156 WPére s@rated. The organic layer was washed
qui nol i n- 6-yl cycl opr opy!|

with Wa?r gﬁ %11112 aac} ‘thF ic%fgl?lﬁedzaquegﬂuf p]’mﬁ@ﬁmr? extracted with methylcéne ch[l(;l-rlde (2 x
3 mL)P¥Hel dinBRredogaibphesdtiveee FAshEd witfbridd (2 x 2 mL), dried over Na,SOy, filtered,

and concentrated. The crude product was used directly in the next step.

y¥} cycl ohexanone

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 (1 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-[1-(tetrahydrofuran-3-yl)-1H-pyrazol-4-yl]pyrimidin-2-amine
To a solution of 1-(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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NN 15 NN Step 1.

6- (4- bronophenyl )-1,2,4-triazin-3-amne This conpound
woer®speapar ed usi ng procedures anal ogous to t hBGEUS2007/085100

descri bed for the synthesis of Exanple 7, Steps 3-5

mmol)z é%)?%% 123%190@ tg @?@ npac ?%0 Blh g 0 N&: and h%s(d phertﬁ[gflospkqno)ferrocene
dichlofopglladuzy( ([ Aeoniphsrophie rdl)dh)olrd’iihdﬂ&ié) [( L1R¢Xdng, .03 hmblRzTie- Vessel was

purge(¥ slre%%%llﬁqgeg &Vétﬁé\lé gigl{lqg%ﬂ It nfOO-I;EI fS or éf: glr'leggtio\ﬁ%x {ee aésl rﬁ‘l::tgred through a
pad o €Elte beoncamphedydnll-plrificdt by Ich@@atvgdiphyath Rticadl (40 g column, 0-15%

veor BB R PR TESh g v o

Zigt 2;3?42 gf Exan'ple 7, Step 8. LCMs: (MrH) =
S0 N ffet hyl - 574 “?ﬁ (5 %@ﬂﬁé%rﬂ%3é)¢%vévzeb?5%m ok Fag By iain-3-
yl}cycloﬁrob}lﬂqlun@lzﬁd triazin-2- yl]phenyl

e- 2-carboxam de To a so
b B p BT opheATTY T aaa%ojfli’/L 254 fima ) ey of ST
(tetrahylirb Gyl BpI-0 AyHy}agol- @l pyhieridid-0-athimey , an@. QRIBf( gaihlinkdlylcyclopropyl)

acetal%%%deg%g%??npﬁp%élfrgb#n@l%%%%?ﬁ&%cég(ilqib%(} g)gg}e\,@{lt_ﬁgsis o(fqix%mr{)il'e) 7, Step 8.
LCMSL(N3+3y diuzmxabor ol an- 2-yl ) pyri di ne-2- 93 WO 2008/ 064157
PCT/ US2007/ 085100 car boxani de (12 ng, 0.045 mol),
cesi um carbonate (15 ng, 0.045 mmol), and [1,1" -
Example$0d6th¢ayi-@MRspiipne)lidin-8anertdpshiabitoy1ipad dz6di2eypyrihidin-3-
I wlﬁx. l1‘.h di chl oronet hane (1:1) (1.8 ng, 0.0023
yiieyelppeonyDayialinte ot i on vessel was purged with N2 and then
heated in a sealed tube at 120 C for —\LCMS and

HPLC data indicated that the rea npl et e.
The m xture was purifiedN RP 5 "i) to give
the desired produc al ,1; (MtH) =
498.1. Exa

6-{1-[2-(4-R ]
2,4 triazin-7-"yl] cycl opropyl} qU| nol i ne N I\V\ /
NThis Nofpdindi GvaF irepaed e QUTICA Wals ughiige P dreeelluas that Weshariildigbus to that
from -{1-[2-(4- .
deser eSS W RAIUPES Sipp -0 aforithstonre gy LR MH10 -
512.2.pyl } qui nol i n usi ng procedures anal ogous to those for
Exanple 94. LCMS: (M+H) = 442.1. Exanple 96:
6-(1-{2-[4-(1-Acetyl-1,2,3,6-tetrahydropyridin-4-yl)ph
ExampleyD] b+{1-j@zicMb(hx1-1H5ykdzol-4-yl)imidazo[1,2-a]pyrimidin-3-
triazin-7-yl}cyclopropyl)quinoline OAN N

M| cyc{()%i'ozp’yﬁl]umo ine
\
N
N\\\J\(\
N™ N
P

Step 1. 6-{1-[6-(1H-pyrazol-4-yl)imidazo[l,2-alpyrimidin-3-yl] cyclopropyl}quinoline

—

/
N

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-yl)- 1-trityl- 1H-
pyrazole. The trityl group of 6-{1-[6-(1-trityl-1H-pyrazol-4-yl)imidazo[1,2-a]pyrimidin-3-
yl]eyclopropyl} quinoline was removed upon treatment with ~1% TFA in acetonitrile and was purified

by RP-HPLC. LC/MS 353.1 (M+1H)
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NNNN NN Step 1. tert-butyl4-{4-[7-(1-quinolin-6
yl cycl opropyl )i m dazo[ 1, 2-bJ[1,2,4]triazin-2
wQ@baphenyt } - 3, 6- di hydropyri di ne- 1( 2H) - car boxyP@I/&S20n7/685100
conmpound was prepared using procedures anal ogous to
those for Exanple 94. LCMs: 20 (MtH) = 545.2. Step 2.
6-(1-{2-[4-(1, 2, 3, 6-t
Step 2e6¥{aizi15cdzr Yy Iai-pyrdepl-Y-phivngd-dfil i & poz Ohidin 3~ )bﬂ:[ydloﬂoﬁxl}fqudnazzne
t Eﬂt Bu%illcyffl()ﬁ‘? pyl ) q“l'“ no| I{li“:[‘6 Ply {)yorgztg)ll QI‘ )1m1dazo[1 2-a]pyrimidin-3-
yl]cycloprogill} i@hdline Qéylhg;y(azbmphmw)l o NNldibeetylfbmZ2mbdd (J001u12), wds added

triazin-2-yl |} -3,6- 25 . . .
POm%k?hVﬁ‘8%?%?%P#gbﬁg%P&W%%?@d%imﬁf%“Fé%}6“ﬂﬂ?gﬁmﬁ@efﬂﬂsunmgat
RT form®h) thivaGctibnsighive tad purdivl of RPyHPIOQ eénaffa@t ti@r degiged product. LCMS:
(M+H$':§-.{JI' oxane (5.0 nL) and stirred at RT for 2 h. The

4t%1 es were removed under vacuum and the residue
was azeotropically washed with acetonitrile. The crude

s To R EEEr b ol bbbty alp gmian-o-

1H-pydadoli {yBppéridihedcatyxahid?, 3, 6-t etrahydropyridin-4
yl ) phenyl Ji m dazo[ 1, 2-bJ[ 1, 2, 4] tri azin-7-_
yl }cycl opr opyl )qw noI i ne To a sol ution jof p
6-(1-{2-[4-(1,2, 3,6-Tetr hydropy'dl
azo[1,2- 5 b]] /4] ,@Z| -7-yl
hydr ochl ori de ( '
and acetonitrife (I m_) vvas
N, N-di i sopropyl et hyl am ne (2

phenyl ]im d
pf/opyl ) qui nol i ne
g-'hyl ormam de (1 nl)

2
hl oride (3 NLO'é3zsgnD|; :5-2
i gomn i el Bl RPShraFaobR Goudias fiore By biiefped for the
synthedis lof Exz(thllﬁél 831 adngintthy IMeCat1@idd apaisdl¥eneshddy, Vetihétity lybamoyl chloride
as the g(gl e{fllﬁlg_ % %e%l_g &(f)rfﬂ g{fddfgllheﬁ @9 S('é[:?g? ;er%gﬁy i’mfss (ﬁ-i—H;”:: '5A07.2.
6- !1_(i2 {4 E}ll (il\/e_t hyl sul fonyl)-1, 2,3, 6-tetrahydropyrid
sampEsd, KA bR PRES e ot %Zﬂé Ao Ry oot

ylicyclohbkahbi s conpound was prepared as a TFA salt starting
from6-(1-{2-[4- (1 2,3,6- 15

azin-7- yI}cycIopropyI)q
procedur es anal ogpu3\ t ﬁ
(MtH) = 523. 2Ho y
N, N- Di met hyl - 5- { 4- (1 qU|

zo[l 2-b][1, 2, 4]tria2|n 2-

nyl }
e{y di ne- 2- car boxami de
Stepl. 4-{4-[3-(1-quinolin- 6ylcyclopropyl)zmzdazo[1 2-alpyrimidin-6-yl]-1H-pyrazol-1-

vi}eyclohexanone

The crude reaction mixture containing 6-(1-{2-[1-(1,4-dioxaspiro[4.5]dec-8-yl)-1H-pyrazol-
4-yllimidazo[1,2-b][1,2,4]triazin-7-yl} cyclopropyl)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-8-0l, 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]-1H-pyrazol-1-
vi}eyclohexanol
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--NNNNN 20 N N This conmpound was prepared as a TFA
salt starting from6-{1-[2-(4-

whe@soptienyl )i m dazo[ 1, 2-b] [ 1, 2, 4] tri azi n-7-yl PCHUE290T/085100
pyl } qui nol i ne using procedures anal ogous to those for

AT St Binp R e e P S s AT AP T -, 2
yl} cyclohbtanb@zil 8- mé; 0BG mayvd)| va rdiseyll dd-ig BM¢OH (In@L PmdWboled to about -20 °C
follow%cg Qg{hg gﬁ%%loﬁ%ﬁiy%_%%%ﬁéd9<§>%%a9e0(3.oné\,' M9 'I\'mrllol)'.\'The'\rreﬂétfoh mixture was
allowe'ﬂl-tb Zerdddalbr @ni’ﬁph)emy{lbiérit ﬁd:rﬁi&ia@l[lsr& ,and l@i](l)l[reli, %r 4] 1. rihaztdetidn mixture was
AL e R S .

(0.50 nm) was added

29) - - di et hyl cycl ohexane-1,2-di ami ne_(Q. ,
Exam e 55 Ot O ey Y G 30 gy 1Py Fsol1
ylacepiitéissi um car bonate (9.84 ng). The m xture was
refluxed overnight. After cooling t , the mxture
was purified by RP-H (pH 2 t he desired

product as a TF&@ — D -@ 0. 4. Exanpl e
100: —

N
2- Fl uoro- N-(trans-4- hydr yayc ohexyl)-4-[7-(1-quinol

n-6- 10 o N™ N o

}/grg% "(5'0%%9&%}(,&5 @eﬂ?a_r%@[a%faﬁlﬁ’& .[s:!ﬂ’t %is#tars%)rg)éﬁldafez atldBEN % Mose for
Example8B.-Jt&s Q4 BCOISD(N+H) = 392.1.

fluorophenyl)imdazo[1, 2-bJ[1,2,4]triazin-7

yl Jcycl opropyl } qui noli ne A m xture of
Example (94: DMty BS-f4-(Togl opineniivi-6) yldy chypderiylirailaro] B2-biil j2¢H] - BGin -

0. 297 [ Exanple 7, Steps 1-5) and

y“ph%gvg?gﬁﬂ?aggﬁgFFwﬁé-yIcyclopropyl)acetaldehyde (0.088
g, 0.36 mol) i 15 isopropyl alcohol (3 nL) and a

drop of water was_beated at 110 C for 48 The

m xture was ustled [fo pH 9 with tris m ne. The
vol atiles were refsyethunder redyded psdre. The
residue was purified b romat ogr apy on silica ge

with EtOAc in CH2C12 (0=
product. LCMS: (MtH) = 459.9 ﬁPi> /

ord the desired

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,0O +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-ylcyclopropyl)imidazo[1,2-b][1,2,4 ]triazin-2-
yl]phenyl} pyridine-2-carboxamide

To a solution of 6- {1-[2-(4-bromophenyl)imidazo[1,2-b][1,2,4 ]triazin-7-
yl]eyclopropyl}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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20 Step 2.
2-Fluoro-4-[7-(1-quinolin-6ylcyclopropyl)imdazo[1, 2-b
WQRWsAGAPT ri azi n- 2yl | benzonitrile A m xture ofPCT/US2007/085100

6-1- [2 (4- br ono- 3- quorophenyI)inidazo[l 2-b][1, 2, 4]tr

carbos B 7 e, LU, SRPEY ot AR iy e ?84%?@5? ahd [1,1-

blS(dlﬂlﬁﬁ)ﬁphomo)fﬁrr&Qdd ﬂﬁﬁhgﬁlgféimﬂﬁﬁlﬂl)(@nﬁﬁig wth (ﬁbhlcﬁorfmhﬂn}: (BNd1.8 mg,
t at

oo fifimaBrbRERGHE 08 o it Rabe LPionhalis wpe o 430 °C for

1 h. LQVIK@and APhC ddth éndicard thadthe Maxtidmrvens \seusiplelie] THeatix @fe wisplirified by RP-

R e O S R B O O e

by chromat ography on silica gel with MeOH in CH2C12
Exam&]g-?? /% {%ﬁ?égélf %yrlgldsnhg-yp éngfﬁlmldgzoi)ldfg] 1,2 4%zm-4\-/l+|_|) -

yquEpEHWQQﬁHMh@J (1- qui nolin-6yl cycl opropyl )i m dazo[ 1, 2-b
J[ 1, 2, 4]tr|a2|nN2yI]ben20|c acid 30

2- Fluoro 4-[7- (&-qui nolin-6-ylcyclopropyl )im dazo[ 1, 2-

b][1,2,4]triazq: benzoni tr 96 WD 2008/ 064157

PCT/ US2007/ 085100 g, Qo84 in
concentr at ed hydroc h- (0. . . 006 nol) was
stirred at 110 C overn|ght p es were

renoved under reduced presS$ BN The reS|due mas
g eva orat with tol yene, an ried to
ddlir ?

ctvas | Bigpare a gy 6A 0. salé tﬁ'om 6-{1-[2-(4-
bromoﬁhdﬁlyl)ﬁﬁdhzb{-l (Zt-lf] HIDS4] %ﬁ)ﬂdﬁ}ﬂ}éy@mb@hﬁ&ybl)méusﬁné [(rdceqlhibmﬁialogous to

those {7 Bt 4 QENREX M S 37 Syt oyt s e (6. 4 10 037
mmol) was added to a m xture of 2-fluoro-4-[7- _
Examfyl}i:ggu R?‘é}eﬂ“z@ %ce%(i&%pé&%y h%&rwegrg 4#}%111?11)[1]11’[11%151 (][LE_I az

b”lJMnﬂﬁﬁn4hﬁnWﬂﬁm&9&mmEMﬂm@| hydrochlorlde and
benzotri azol - onytrls(dlnethylan1no)phosphon|un110

was stirred
: W th et hanol
and purified by RP: rd the desired
product as a TFA salt. :

101:

N—Cyclopropyl 2 quoro 4-17- ‘qulnolln 6-yl cycl opr opy
[1 Ay[l 2, 4]tr|a2|n 2- d;benzamde O
Step 1 >ter-Nmfyl e (lqu(ln I Elopiepaifiaagdiv ik Yag=propien’/-3.6-

dzhydyaﬁyrazmwew?adatfbo%ﬁaz@t ing from
| uor o- qui nol i n- 6-

yirTeiy @Plamlasway PF?P%TS‘% 8fing progrdpres onakqeery 19 Ahese Sorylixagmle, . LCMS:
(M+H$=844.8 using procedures analogous to those for

Exanpl e 100. LCMS: ( M+H) 465.0 20 Exanpl e 102:

2-Fluoro-N-nethyl -4-[7-(1- qU|noI|n 6-yl cycl opropyl )i m

Step 2d 84 QE@-[ 42(‘ ikl é-te?mﬁ)]a‘if(')’]jyﬁgzinm'—yl)phenylj imidazo[1,2-b][1,2,4] triazin-7-
vi}eyclopropyl)quinoline hydrochloride

tert-Butyl 4-{4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl|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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2-yl]benzamde O HN, F N NN This conmpound was

prepared as a TFA salt starting from
WQ2G0BO6HNS7 4- [ 7- (1- qui nol i n-6- 25 PCT/US2007/085100

yl cycl opropyl )i m dazo[ 1, 2-b][1,2,4]triazin-2-yl]benzo

c acid using procedures analogous to those for

Exanpl e 100. LCVS: (M+H) = 439.1. Exanple 103:

Step 32 61%1! YDFOFINcEAE ( ishenyimnopytdcyel) epnapidizof 2, b-b7 (1 - Mitiatin-7-
; ﬁ ’%Ig¥clopropyl)|n1dazo[l 2- b]
yﬁyc@&?"ﬁy 4 i n-2-yl ] benzani de 97 WO 2008/ 064157
PCy/ USZO@ZVuB&Blo&‘ @-(10{2N4/(1, 2,Bt6lTé¢ra]ﬁ§'drd'f)yﬁl_liN4—}Npﬁéﬂyﬂimidazo[1,2—
b][1, Z%Rg%) ?gl_} ayc?op ar e(ﬂlg‘e ﬁ%c{a %:]; ondg ?ll2tmg§tlnal(lﬁ\}—gi%1e{hryﬁ‘(r)nrmamide (1 mL)
and acglogiyrtik OPmOPyhy addbdﬂl@ﬂlkpﬁﬂpjlétﬂylﬁnlﬁ} {23108y, - 122 Wwhrhdde P @juiv.) and

acetyl %ngm dgbgﬁlblg% (%r ocedlulr\ﬁﬁ_oec%gg g o%essu 1n%§§ﬁ£qen \Lafosgrred at RT for 1 h,
quenc]ﬂedelltlDM@OH-a(na phdfi¢didiico0) by RE-HHOTiHE! Do apfistd) therdebazd pboduct as a

r| n 2- yl)benzamde O H2N/ I \ \ N, N
TFAS%tRkQ%*ﬁV+h s conpound was prepared as a TFA salt
startlng from2-fluoro-4-[7-(1-quinolin-6- 10

s e R AR F e

b] [1,2 Hxeiaghg-iR0OcloprohB quidtilk = 425. 1. Exanpl e 105:
4-[7-(1-Quinolinpn-6-ylcyclopropyl)imdazo[1l,2-b][1, 2, 4]
triazin-2-yl]~ (tetrahydrof uran-2-yl net hyl ) benzam de

O O//N|

This compound was prepared as a TFA salt starting from 6-(1-{2-[4-(1,2,3,6-
tetrahydropyridin-4-y)phenyl]imidazo[ 1,2-b][1,2,4]triazin-7-yl} 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
\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-Imidazol-1-yl)phenyl]imidazo[1,2-b][1,2,4]triazin-7-
yl}cyclopropyl)-quinoline
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Cof H;NONi N 15 N Step 1. Methyl
4- (oxoacetyl ) benzoate To a sol ution of 4-acetyl benzoic
wa@eiodosiashyl ester (25 g, 0.14 nol) in di met hyPCT/US2007/085100

sul foxide (300 nL) was added slowy a solution of

hydrogen brom de, in water (48% 48 nlL) at RT with

stirring. The @jture was stirred at 60 C overnight.

After cooling t&-F ice-water. The

20 precipitate was f g afford the

desired product (15.%-9; @0@. St 2. Met hyl

4- (di et hoxyacetyl)benzoate 5\ ture df net hyl

4- (oxoacetyl ) benzoat e (13 S g,NO 0702 nol), ethyl

0 thoformat 29 i, nes.ul i o

att:rl d mohohy d’ré’ﬂe (0.% g) ]68%1”? I@reoﬁné()pgﬁglm 3Z°{/%ao£b]ﬁ’2’4]mazm'7'
yl]cycfoefolpul)]{ﬁdncﬂme (E hg, (Aﬁ?z4emm025and dél-inmdpzole (RT] ntgh€.041 memt) in 1,4-
dioxanfod 5@)‘;?}% O I ig@%ﬁ E8 R e}(C?({hG)Lrﬁ?flgr&Jal?ng%B 66 & 0.0068
mmol ) egipegt 1pxi‘1dn‘i(,®cﬁ4 r(lg)s adl gqtas&ﬂﬁ?f) carlio@WS 19.84Vvihiga ) The nZi8@reOwas refluxed

overiSh, SR20051 08485 1, PETLLS2007/ 0851000 SheP by V! L e e

producrma(:thz@szﬂf L@MShyMJrH}:é dict.hoxyacetyl ) benzoate (15.4 g,
0. 0578 nol ), sem carbazide hydrochloride (7.1 g,
0.064 nol), N N diisopropylethylamne (12 niL, 0.069

Exampie|1P0:i 2+FlnoPe-N&(ticing-Hihydoay hyatlebexXyDs5H|[7A(l)quimmtid-6ret hanol

2 . S t .95 . To the m xture was
ylcyd‘é\‘ﬁﬂﬁbglg\éﬁéﬁgﬁﬁl Elgza‘ﬂh&zfl'g ﬂg%lé?mﬁf s of seni carbazi de
hydrochl oride. The m Xture was stirred at 95 C for 1

h. After cooliunp 0 e mxturel was diluted with
met hyl ene c¢HY'oki dg zhhd ed WI t h™we br i ne,
dried over Na2804 filt &

residue was refluxed with ac L d 100'\I rrL) and
wat er (1 0 rrL) over ni ght. The xtNire was concentrat ed

Stepl.taé){lY - %?{E %)]7%% \é/zslrllzc %e[tl g?]?lrs% %Igzaizn Mvﬁq;{yllgprop)%}qumohne

4A( 3}1ﬁhﬂ€06ﬁ)63(4-3r0ﬁ&d 3-flagbphebyl)-) DArADad-@-aRing oW engpf0.297 mmol,

hyl L )
ExamiE (o ¥ig35ol-5) 25 shlpgath-guinolGrvieysopypmyDace i debuts 048 & 43 gpmol in
isoprogyl alkoRB 8Ompind,a dr@phafsyako s hakldar i 1@6’C(f81048rﬂ_ Th@m&nmi)bv)is adjusted
hl or,of orm (50 s refl uxed
to pH léFéetﬂb‘(ﬁaénmelg&ﬂ%zﬂeiﬁvﬁmd)emf”‘éﬁid ‘E‘d%r reﬁ&‘fctegrpreé%‘éﬁ i 1 Tgsglue was
purlﬁeRTby tiremab grhphyeonnsisic gelceiit EadAd it CH,ERTU-e0%8X ce afford the desired
0 0 chl ori The residue was di ssolved in
pmducﬁr&t@@?é%@hI%?%‘g?‘g‘nd poured into ice-water, and
carefully neutralized with K2CO3. The organic | ayer
ed.and .t he uequs. sol uti s. extracted
Step 2y THORBE Ho P RRe o P o g tibl Gy BT o it
WAr e dfl’il)&ﬁi‘e overofNa2 %ﬂ—,[Z—(mmm@ﬁtﬂmt@ﬂanyaﬁlddszU[‘1‘;2’-\@[1 2,4]triazin-7-
sileve Pttty el JFE Dy HSh e gt 568 ffiraggg 02 &, 005
mmol, Qﬁlﬁ)m%ﬁbon%@lebﬁ g, 0. lieimm@nanda98lirs aceBitd) (0.081 £80.¢@h, mmol) in N,N-
.2 8. 8. 96. (s, o St net hyl . .
cimertgidpegatigf 01,0 1 b S sy T 56 B ke BB g was ditued
with Ba@A & yaskbd W3thohdt@raad Brii2, driddravazNas6r, Yiliybénadadreer(th®0. The residue
was p%ed%y%%%om%r%h? r(])ldl sﬁMa gel with MeOH in CH,Cl, (0-5%) to afford the desired
product. LCMS: (M+H) = 407.1.

dared i nto

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-ylcyclopropyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl|benzonitrile

96



10

15

20

25

25 of ammonia in isopropyl alcohol (5 m, 10 mmol) was

stirred at 25 C for 3 h. The reaction was diluted
WaRaoBowaser, and the precipitate was filtered PCI/gha087/085100

the desired product. LCMsS: (MH20+H) _  249.0. Step 6.

(40.0 FERYSH e B EPHEBIR Ay B O B0 PRy perized 110°C

overnigliti Alzd Voiidiesl vy dde RadaEEurdOr AdiGed preserd Thenedstayit was co-evaporated with
toluenﬁr?,é% 9&3211&% glve ’[h% d‘e‘rsute{i p% {JCQ_L6C_1\Xg) (E/leJr% o=e}lt280( 160 ng, 0.70
chl oro( 1- qui nol i n- 6- yIcyclopropyl)acetaldehyde (200

step 4 Q0 Fuis R e o S eRIRRY vt P e iy S Y g B

bj[1, 2a¢¢zwldaﬂ@2tyv]lbatzhryidam ne and then the volatil es wer e

d d d Th
RSty RN Gt Bt amar s MR e opaguoro-4-17-
(1 —qulhd’hn@'ﬁﬁ&?()p(@yﬁﬁ%azb [0,2e] 1) 4 triabi@-2d@ Bl priddset mg 18012 mmol),

trans- Pgrlyoiy@oa%a%g{g%%jngépwﬂa)zérﬁ gg)gglfsidlgletg}jlla&nnf)phosphomum

hexaflddrbphioghiate-(2 ) | thf) NG| 1GmalG gl N I@-ﬂln\/ﬂyﬂ@ﬁﬁdnﬁﬁe‘lw mL) at 0 °C and was

. PCT/ US20Q7 5100 Lithiu
sirred GRS Ky e S GHE R L BT SR B TR BTG (01 2) o
afford (He-dgslicd @kddoet@s y TEX chlo pICOMy Vi) dazng.1, 2-b] [ 1, 2, 4] tri az
i n-2-yl]benzoate (30.0 ng, 0.07 mmol) in THE (0.3
m.), nethanol (0.3 nmL), and water (0.2 nL). The
Exampie)l'ﬂltr B- G?y&B)pB(i[iyl-fZ-e'ﬁioﬁi‘-4-RT(1f-@ﬁn(ﬂinkﬁ-ﬁﬁﬁtl(ﬁ)ﬂj}mﬁlﬁﬂlazd[nzp H
b 12% ) ﬁ’ ¢ The vol atiles were renoved under
I EEI’G (}3@ 85@3&}1 and the residue was dried 5 to
provide the crude ppoduct which was directly used in
t he next st ep t hglt rther punification. LCMVS:
(MH) = 408. 1Dsﬁé'p 8 S HY S
yl cycl opropyl)lmdag , QziN- 2
yl'1-N-(tetrahydrofuran-2- \
N, N- Di i sopropyl et hyl am ne
t he mxture of -(1- ) o
qLoﬁ“ﬁ oforowd, ey é’lr%%ﬁ&pﬁfl 3 i T sZopripe pfe, 2ure 1l 4g|-puinolin-6-
yleycl@prypyl eidzA[ 1G2-81¢ 1,24l iri02 -pihentbi® 24 udiiiprbeedures analogous to those for

E“‘“é‘%ﬁ%?ﬁ@iﬁﬁmgﬂ&w rFtsl(quﬁglt Esl é?n 20?8%022ﬁoni um

hexaf | uorophosphate (16 nmg, 0.037 mml) in N N

Examle 1B 3:0d PP Ry T Ep Y s ip eGPy R ok Lﬁﬁlfﬂhwnn-

-yl]b&)zahﬁueafford the desired product as a TFA salt
(MrH) = 491. 1. .. pl e 106:
N-(Pyrldln 2-yl metjnyl ) - 4-[7- (1- qui nol i n- 6-yl cycl opr opy
m dazo[ 1, 2- (h-2 N
N H NIN XN
red as a TFAFRa
-(1-quinolin-6-

B LN 0.074 mvol ) was added

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 100. LCMS: (M+H) =439.1.

Example 103: 2-Fluoro-N-[1-(methoxymethyl)cyclopropyl]-4-[7-(1-quinolin-6-
ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl] benzamide
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yl cycl opropyl )i m dazo[ 1, 2-b][1, 2,4]triazin-2-yl]benzo
c acid using procedures anal ogous to those for
WEx@aP64as5105. LCMS: (MrH) = 498. 1. Exanpl e 107PCT/US2007/085100
N- Cycl opr opyl - 4-[ 7- (1-qui nolin-6-yl cycl opropyl )i m dazo
[1,2-b][1,2,4]triazipn-2- 25 yl]benzam de O H NIN1 N--
-1" N_ ~,- N Thig/co
starting fr
yl cycl opropyl )i m déizo 2-yl]benzo
c acid using procedufFes ’ for
Exanpl e 105. LOVE. (MrH) = &47J%,/30 100 WO
2008/ 064157 PCT/ US2007/ 085100 Exanpl e 108:
?Tg},g C&oﬂ@?ﬁﬁzd Xés [pfeplckd oasi :DOI{FiAlg st Ylaging! %@ﬁ op%&o)lilb-m I\[fd@lﬁ@[inolin—@
- rrazin-2- nzam '
ylcyclﬁ;@rgp_y?)lrm[dqiiq{@—%ﬁ%?ﬁ%i%g%@#@g%?gﬁu d& %foepg}ge% ajjajogous to those for
Exampled08.iLagvs: (om4=[569.( 1- qui nol i n-6- 5
yl cycl opropyl )i m dazo[ 1, 2-b][1,2,4]triazin-2-yl]benzo
c acid using procedures anal ogous to those for
ExampiaoR! B Fiddbo-4l(-Mx quinditie-yF) cf@bbrpylinaripd [@,216) Q1,2 4] triazin-2-
N-(1-Pyridin-2-ylcyclopropyl)-4-[7-(1-quinolin-6-ylcyc
yl)be%'é}dapym mi dazo [1,2- b]
[1,2,4]triazin-2-yp] benzamde O eN NHI NNN 10 N
Thi s conpound was Jpr epared as TFA salt starting from
4-[7-(1-qui nol iHaN6-
yl cycl opropyl )i m

iazj n-2-yl ] benzoi

c acid using procedures’anal gopis t0 those for

Exanpl e 105. LCMVB: (MrH) N1. 15 Exanple 110
N-gz-kydrox -I,I-dinethylethyl)-4-[7-(1-quinoIin-G-yIQ

yg BpTospyT Pﬁaﬂé)fe@f‘rffi AS %]TFA salt starting from 2-fluoro-4-[7-(T-quinolin-6-

yleycldptopdi khiiiAofiz3 B 22 ¥l enZ anbcd2oiCacid6dingPMoéedures analogous to those for
Example 100. LCMS: (M+H) =425.1.

Example 105: 4-[7-(1-Quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-N-
(tetrahydrofuran-2-ylmethyl)benzamide
@)
N A
<::g/\H AN NZ
J=
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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HN,N NN NN This conmpound was prepared as a TFA
salt starting from4-[7-(1-quinolin-6-
W@ k@$0b4pT opyl )i m dazo[ 1, 2-b][1, 2,4]triazi n- 2-RCT/082920D085100
c acid using procedures anal ogous to those for 20
Exanpl e 105. LCMS: (M+H) = 479. 1. Exanple 111:
N-[(1S)-1I-Benzyl - 2- hydroxyet hyl ]-4-[7-(1-qui nolin-6-yl
Step 3CYRHOPI- Qﬂg()é&))ﬂ, lidar el ,P,42trzahﬂ; 6-yl)benzoate

tr - 2- enzam de 101 008 157

PéT /"Uglérﬁol‘? rél’i'éz)(f‘y J(% -‘%a" benzqate I\(fﬁ%@ NPRPT{rycarbazide

hydro¢hiutiae ufrdl \@aSO.(lpIﬂemﬁﬂ)edN,aISdﬂoﬁE[Alﬁmlimiﬁé aneimg, for@n mol) in 1,2-
o A-T7-(1:9U] | n-6- o .

sihlofieldie GSPBL R B Bpbpamial s 45 26 S T Peptigppares added
an additichel @1 eqiivagnprod cativdresidamatogtoersdet Ohd haaee e stirred at 95 °C for 1

Exanmpl e, 105. LCVS: (MtH). = 541.1. 5 EX le 112: .
n ARSI P GO B B B 1 B el varer
brine, }1{1?(1 i&/,eﬂ]\]hjSi\(ﬁ,IZfﬁl&feﬂi\l and d/onﬁﬁtrilitZNdIDW&}: r@%ﬁlé ﬁl_ai; fﬂﬂlﬁxéﬁi—x@ihhd@etid\lacid (100

! . ~ I s._gonpound wa .

mL) a?)(} \g?icgrr(é@'(r)lgs) Oé/eqa}-g’&t. ;Jgf: pixgyrg svas ﬁ@c?qlrg}%g to ylelgl qunynn?atlve cruge material
which4vaf dirdcily qi¢id iodht Rex®sted.0

yl cycl opropyl )i m dazo[ 1, 2-b][1, 2,4]triazin-2-yl]benzo

c acid using procedures anal ogous to those for
Step 4%@1@(31@15}7041%1%1%@)’)&%6&3 1. Exanple 113:

[ i& 1§1X re %%‘@{EWLA g% %({i %ﬁ%gclirgqr oépmazmrg q)%zo a:ll'te%lfél g, 0.0580 mol),
phosplidrglt shividel (20 2HH; PY3r 4ob 4n ¥ hibiogsrmaF del )Ovasatdflixed (oil-bath temperature
about 100 °C) for 2 h. After cooling to RT, the mixture was concentrated to remove excess
phosphoryl chloride. The residue was dissolved in methylene chloride and poured into ice-water, and
carefully neutralized with K,COs;. The organic layer was separated and the aqueous solution was
extracted with methylene chloride. The combined organic phases were dried over Na,SOy,
concentrated, and further purified by chromatography to afford the desired product (2.5 g, 17%).
LCMS: (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,0+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 purified by chromatography on silica
gel with EtOAc in CH,Cl, (0-60%) to afford the desired product (130 mg, 44%). LCMS: (M+H) =
421.1.

Step 7. 4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl] benzoic acid
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N, N 15 N N This conmpound was prepared as a TFA salt
starting from4-[7-(1-quinolin-6-

W@ k@$0b4pT opyl )i m dazo[ 1, 2-b][1, 2,4]triazi n- 2-RCT/082920D085100
c acid using procedur es anal ogous to those for

N R aR ey a0 i) Age mRaR f st gt mpge 40

(1-quihglinra-dagtfplopzhintidazp[1,22h @] X 4]trAZin 2~y toyhAobte 130e0ming £0.@ MNinbl) in THF

3 mEl il T ST g7 "8 013 T haS Y Pop band s

to pH 8 efiticor@nHOT. The cyledlaprapicimoded Lﬁrdér]reduced pressure and the residue was dried

to proglﬂgl q]o lbcléﬁdf (ld:g‘y nglog ﬁg)éu%:ltlglolgeg}z %{%? jzle)ﬁ?%le%-'y.é’hg% %%&ﬁpﬁriﬁcation.
LCMSAtMRI) =7Foel.m xture was stirred for 10 mn, and then
met hyl iodide (1.2 L, 0.020 nmmol ) was added. The
m xture was stirred for 2 h at RT. LCM5 showed the
Step 8 £ AL L@ oViB-S - CQOPhrop&limiline [ NP-%1 /0126!] (piaxiaS - di- N e e ek dfitkan-2-
p }p§@$anob, and purified by RP-HPLC (pH 2) to give the
Vimelnyd &t Wi hr oduct as a TFA salt. LCMS: (M+H) = 460. 1.
EN&ﬂi—'ﬂ)ju@op]:d@lethylamlne (13 uL, 0.074 mmol) was added to the mixture of 4-[7-(1-

qumolg&l(%g;l((j% t hopw é(g}@%zi ?]@'][\‘az n- J ;rl benio?c (a quOIaOLlIg,n O%ZX; mmol),

(tetrahﬁldmﬂ],rzﬁa]-l yliazhdmading| | benzegd de O m®l" 7N SandH N, NNeotriazol-1-

stosy P RoA c SHBYP BRI o i 7 Mo in NN

dimetig/itboiaafidy (et AL{ 6t A 7C.NMhe QixQO asitir)edwd R Tafdel@ th, td purified by RP-

HPLcE@‘g22@?%5&}%%6%%??3%5ﬁaf&?cﬁa%p[rc%%ﬁgfég? 581 ¢ aci d

35 g, 0.0015 nol) and triethylamne (0.25 ni,

xamgle 16 N By b P opaduonsriyiiatel

b][1 Z;A/]tthzﬁFHFyl]bSmﬁmnmtetrahydr oborate (0.11 g, O. 0030 m)l)
in water (1.0 nL) was, added to the filtrate at 0 C
and stirred at RT fofff 2 h. The reaction m xture was
carefully g ( , X
Et OAc. The &gj ct Hhas (yaghedywi t }
brine, dried dver MS04; \ 3
to give the crude product (‘\ﬁzhﬂq 97%) .

222.0, (MrNa)= 244.0.
This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-

LOMVB: (M+H) =

yleyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for

Example 105. LCMS: (M+H) =498.1.

Example 107: N-Cyclopropyl-4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-
yl]benzamide

N A
H N

N

This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-

\
=z
Y
=z
N\

yleyclopropyl)imidazo[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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20 Step 2. Benzyl

[]1-(met hoxymet hyl ) cycl opropyl Jcarbamate To a sol ution
w@Roobeetayt [ 1- (hydroxymet hyl ) cycl opropyl ] car baP@&r/&s2007/085100

(0.32 g, 0.0014 nol) in nethylene chloride (5.0 nli)

dde tially powdered MS 4A . -

exampeRofy MG TR RS esomapdininanit aebi i ipingin-2-
yllben@a@36 nol ), and trinet hyl oxoni um tetrafl uoroborate

(0.43 g, 0.0029 25 gol) at RT. The mixture was stirred

for 5 h, filtened tj

with Et QAc. i e Was was W IN HC1,

water, brine, driéd o MGP4, fi

concentrated. The E

chromat ography on silica g&l A Et OAc I n hexanes

(0-30% to afford the desi r&d product (140 ny, 41%.

&@h@ cr()]ﬁqﬁ'dﬂ}ld v&%gﬁpﬁbpallr&ﬁ St ep BrA salt_l_ starting Ifrom 4-[7- f(1 -quinolin-6-

- t hoxynet C opro ananine, To a so utlon 0

ylcycl%éﬁv fmiggZog %Fﬁb%}yﬁw RFBF%%?%W]‘% rarpYiR e qeago ghose for
Examp®.104.. 7OAShmwiy) = ‘um1nethanol (5.0 m.) was added Pd/C

(50.0 nmg) and stirred under hydrogen (balloon) for 1

h. The mxture was filtered through a pad of Celite.
Exampie @ 0$:0NM &Py rivis2- e¢ Adisprayed-pmd equin ais Lo-Rey dupe sy liritidago [ 1,2-

é 3. WO 2008/064157 PCT/ US2007/ 085100 provide the
bl[1,24Hxiaging-ibspaonde | ovs:  (MrH)

N-[]- (nethoxynet

yl cycl opr opyl Jd nddaza- [

yl Jbenzam d |5\

salt starti fNom 4-[ %

]-4-[7-(1-quino|in-6
,4Jtriazin-2

c acid using procedures analeuo Nto those for
Exanpl e 105, Step 8. LCMS: (Mt = 491.1. Exanp
NTPlf ew@?ms%y ¥t hprepEsd | i‘fbu?t yIgA *[“7 ertingy| %ﬁ ﬁ [H&/ﬂlenolm 6-
ylcyclUﬁl)%zﬂ’)‘ir@lﬁyﬂol ibEaez, @{tﬂazng ;@oem:mc acid using procedures analogous to those for
]tr|a2|n 26§4Lbenzan1de O HN, NNN NN This

EX““EEHﬂ%&ﬁ@”%éM: d as a TFA salt starting from
4-17- (1 qU|noI|n 6-
cl opropyl)im dazo[ 1 J% 4)triazin-2-yl]hb
Exameleeliﬁ' deg'lfg'élrWD‘c]éﬂ‘er féhvél - -&5qu‘tlbolt'h%ﬁléyqﬂwopyl)lmldamll 2-
bli12FNRHRhE ABonrok@E: (M-H) = 505.3. 15 Example 117:
N-[(1S)-1-(Methoxynethyl)-2-nethyl propyl]-4-[7-(1-quin
ol i n-6- ylcyclop ylp) i m dazo[ 1, 2- b]
¢ Gty

, 2, 4] tri azilf: i de H

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 105. LCMS: (M+H) =479.1.

Example 111: N-[(1S)-1-Benzyl-2-hydroxyethyl]-4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]benzamide
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N N N This conmpound was prepared as a TFA salt
starting from4-[7-(1-quinolin-6- 20

W@ k@$0b4pT opyl )i m dazo[ 1, 2-b][1, 2,4]triazi n- 2-RCT/082920D085100
c acid using procedures anal ogous to those for
Exanpl e 115. LCMS: (M+H) = 507.1. Exanple 118:
N-[4- (Met hoxyl )tetrahydro-2H pyran-4-yl]-4-[7-(1-
qui nol i n-6- W | opropyl )i m dazo[ 1, 2-b]
[1,2,4]triazin-2-yl]genzamde OO O NHN, NNN 25 N
N 104 WO 200 ‘
tent-butyl [4-(hydrtbxy | ) et r gZhyp
yl Jcar bamat e Et hyl chl or .2
nol ) was added to a sol uti orko
but oxycar bonyl ) ami no] t et r ahydMo- ZH pyr an- 4- car boxyl i ¢
athd EOmpoudd 2ald pwpdrdd amd 4 ret hydltar‘dtdﬂﬁlg (o34 1-[M(1-quinolin-6-

yieyelGirpm Bas o s TMbehtais A0 Finatp g SRBgoGs o fhose for

Exampief05. SocvisniM-et)=adaydr oborate (0.15 g, 4.1 nmol) in
water (1.0 nL) was added to the filtrate at 0 'C, and
then stirred at RT for 2 h. The reaction m xture was

Examfild d0Z:hS®) W4 {tH) 7-s B win alirs 6--yl cNHEd p @i niid az6(n ,2-16 Kt 2, 4] 6ierth-2-

Et The extract was washed with saturated

y“bm*ﬁﬁééﬂg“P@&f%@ dried over MyS04, filtered, and
concentrated to giveothe crude product whi ch was
directly used in ne
purification, LGIVBN (
10 Step 2. t &R -butyl
[ 4- (et hoxynet hyl ) t et rahydr -2 Qy
a solution of tert butyl

[ hydr ox tetr dr o- p an-4-yl]carb
%h%Q C&mpo Z")ep"?rﬁ ﬁfl':ke g A ositalﬁéé (é‘@n Zaﬁglequm"lm 6-
ylcyclMlﬁSpya)dﬁGdzoﬁleQ}blﬁnt Hdidzin- D@Mﬁfcﬁdad‘iﬂﬁuﬁﬂg prdG ik afdlogous to those for
t et I pht hal enedi am ne (2.0 g, 9.6
Ex mnﬁﬁ6P§QE%ﬂ%(Mﬁﬁﬂeﬁﬂgﬁoxonlun1tetraf|uoroborate (1.1 g,

15 7.7 mmol ) at RT The n1xture was stirred for 5 h.

hr ou ad of Wit h

bl S P RS S G e S BTt o-n-
(tetrakvalre2 H-pirhind-yl)dénzanidev er NQSO4 filtered, and

concentrated. The reﬁldue was purified by

chr omat ogr aph n sifjica gel with Et OAc |n hexanes (0-

3099 to afford t

268.0 20 Step\3-

4- (et hoxynet hyl )t et rahydr o Qpr

hydrochl oride To a sol ution t-butyl

[ 4- (met hoxynet hyl ) t et rahydr o- @F#pyran 4-yl ] carbamat e

( Oh#45 cogmpound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-

an-Zyl "car bamat e To

yleyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoic acid using procedures analogous to those for

Example 105. LCMS: (M+H) =491.1.

Example 114: N-Cyclopropyl-N-methyl-4-[7-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]benzamide
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0.0018 mol) in EtQCAc (0.2 nmL) was added 4M of hydrogen

chloride in 1,4-dioxane (3 nL) and stirred for 2 h.
wab®sweldlat i | es were renoved under reduced presBUF/ES1007/085100

gi ve the desired conpound which was directly used in

13%(5 h;grlg gg Ang. fOLbrlg Iﬂrlnenriols:)\%gsl ]; 1:[(; g rgolu‘uoc'v%N %yc (Qropyl 4-[7-(1-
quinolid-§- ﬂ}cﬁdmir(h@k)yﬁiﬁﬁzhw b1t 2, alnyaeine- ARy raatided$ 10l mgd 0[086 { hm@l) in THF

0.5 mi Sl 0 7Re by B Sl i b B0 g B 2t 0920 mmon was

added aThEmAixmiad wasstiged foﬂg hfat R BCEYIT skabwed Whavohdtion Gras complete. The mixture

cyclo 4].triazin-2-yl ] benzoi
was aln G F B nififb Epdlrbof Dob el ffed BEREPks a ra
salt. LEXESNI€H [1:05860. ISt ep 8. LCvs: (MtH) = 535.2. Exanple 119:
4-17-(1-Qui nolin-6-ylcyclopropyl)imdazo[1l, 2-b][1, 2, 4]
triazin-2-yl]-N1,3-thiazol - 2-yl benzam de 105 WD
ExamplRQ83: 01841—517[(5%}'3411152&1&}&9&51)9@-4- [Zi(1-kfainolin-Blylcl clopropN)iMidazo[1,2-
I SO yI ethylamne (6.4 L, 0.037 nmol) was
bj[1 Zgbtalé‘ﬂhyo‘/tﬂé’ $L of 4 [7-(1-
qui nol i n- 6-yl cyc ropyl )i mdazo[ 1, 2-b][1,2,4]triazin-
I

2-yl ] benzoic 5 0. 012 ), 1, 3-
t hi azol - 2- am ne (21}‘3 . 024 vﬂ)ﬁ
N, NN N, N -tetranethyl - Hk%@ ol 2l -yl')uroniu

m 5 hexafluorophosphate (7.Q ng)_ @ 01 mﬁBI) in
N aNO C. The m xture

N, N- di met hyl f or mami de (0.6
urified by RP-HPLC (pH
sep 150 BT LRy Rl g aPloelogr Bt “as 2 TER sal LW
( W) chldi®fdrBate E(QaWplmL,lZD@Ol8 mol) was added to a solution of I-
noI [

[(benzg g}%){iairg%ngi] ?Iiﬁi%hﬁo?r;oké{zﬂgajﬁ-@ (‘1 601d (]Og) 8 Y| g% 66019 pI[i’lgl?y nﬁl tﬁ:etﬂylamine
(0.25 lRLN.0018 hoThin $HE Qﬁﬁmh)dt WA SC prhe maxtaré vers s‘a‘réﬂl%AREf &b1t30 min., filtered,
artin r yor o: 4-
and wa}t/sﬁ1 o 1t}bgllc1{8png]}um te izoltokor t[eé? E I} g,%%f?? erll \ﬁva T g/lr% IBIé%was. added to
the ﬁlcataau @ @shahgtirproe Edlﬂoe% hafix egois nhxxuttehmas eatfefully quenched with 1IN
E%VBT = 485 )
HCl %@a(c%g gletrl?e ﬁl% Mgrtarta\%as dvashe%m%hysragﬁ%gg) &eﬁléég, bJ?m frled over
MgSOq,Lﬂllm'ﬁIdl md&ongelntrgwd ouiapii ymm pradadt 10.322 $]97%). LCMS: (M+H) =222.0,
(M+NL);,2§46‘] triazin-2-yl]benzam de

Step 2. Benzyl [1-(methoxymethyl)cyclopropyl]carbamate

To a solution of benzyl [1-(hydroxymethyl)cyclopropyl]carbamate (0.32 g, 0.0014 mol) in
methylene chloride (5.0 mL) was added sequentially powdered MS 4A, N,N,N',N'-tetramethyl-1,8-
naphthalenediamine (0.77 g, 0.0036 mol), and trimethyloxonium tetrafluoroborate (0.43 g, 0.0029
mol) at RT. The mixture was stirred for 5 h, filtered through a pad of Celite, and washed with EtOAc.
The filtrate was washed with 1N HCI, water, brine, dried over MgSQy,, filtered, 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-(methoxymethyl)cyclopropyl]-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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NO G N YH ON N NNStep 1
(2R) - 2-[ (t ent - but oxycar bonyl ) am no] pr opyl

waleesoomibTar bamat e 20 N, N- Di et hyl car banoyl chPGr/U8807/085100
(0.12 nm., 0.00 13 nol) was added to a sol ution of

rt-hut =2~ roxy-| - nmet hyl et hyl ] car bamat e
pmvmfgwf§ﬁmﬂ%nﬁu ]éﬁhﬁﬁpg¥841@%ﬂethylaninopyridine (0.02

g, 0.2 mml) and pyridine (O 14 g, 1.7 mmol) in

Step 4 A L S R B A RSB TR

b][1,25/driatined bbiatkidd and brine. The organic Iayers wer e

drjed over Na2SO4, filtered, d concentr at
R e R S SR prstiid, “Hsos (RS ERcTRt i o MIF glgauinotinec
ylcyclq&bpy\lvlnhlldazﬁt IQAB 111,04 meazane gl Helza30Gid tdngdrbaiddred irdlogous to those for

exampf 315 SO RS QTSI 01 i met ny car bammte

hydrochlorlde To a solution of

T L AT R—

bl [1,2{4fridzind2)ylweszandded 4M of hydrogen chloride in
1, 4-di oxane (0.5 QL) and stirred for 1 h. The
vol atiles were rénpv&d under reduce pressure to give
the desired cohq Cvs: (MH) = 1 1. Step 3.
N[ 4- (nethoxynethyH)teu ;drg-z ' A
yl J-4-[7-(1-quinolin-6- )
yl cycl opropyl)im dazo[ 1, 2-b 1/231 triazin-2
yl Jbenzam de This conmpound way pﬁ%pared as a TFA salt
StTﬁfst ICBIg cflﬁlgmvﬁls [ Ereg)é]re(g Uhsnof i T - sal0 starting from 4- [7 (1-quinolin-6-
cycl opro m dazo[ 1, 2-b] [ 1, 2, 4]tr|a2|n 2- yll enzo
ylcycl@pr@mrl)gmggqoﬁléZ %]{béémﬁzg)s &lﬂ@p%@% pong preesdueppnalogous to those for
Exampiafplie MOy 5 eB083. LOVB. (MrH) = 536.2 Exanple 122:
{(1IR)-I-[ (D et hyl am no) car bonyl ] - 2- met hyl pr opyl } - 4-
[7-(1-quinolin-6- ylethyl)imdazo[1, 2-Db]
ExamEl)llé 147: 4ﬂJI (I'Sﬁl(ﬂl'eamﬂm]n@tﬁ fﬂléiﬁ‘ 1 opéi]u [N(ﬂquﬁ?o“n 6NN N

ep qui nol i n-6 en-1| -
ylcyclopropyl)lmldazo[l 2 b] [1 2 ,4]triazin-2-yl] enzamlde
o
0 .
- N
H N N
~ "N \ N/
Sy

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)tetrahydro-2H-pyran-4-yl]-4-[7-(1-quinolin-6-
ylcyclopropyl)imidazo[1,2-b][1,2,4]triazin-2-yl] benzamide

\
O
O
asv4
o

z
V
z

\
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Pal | adi um acetate (100 ng, 0.6 mml) was added to a
sol ution of 6-(4,4,5,5-tetranethyl -

wa2®@gme4dspxabor ol an- 2- yI )qU| noline (8.0 g, 31 PEDUY20a1eB5100
3- br ono- 3- but en- I - ol g, 41 mmol) in toluene (118

sip 130 &«@%mmﬁéﬁw%f gped by aadition of

dlEﬂ’ﬁt Reaboyofdrmbte- 100. Iﬂlemﬂ (60205 ngol) Ivaxmadded tbhe solutibnir & 4-[(tert-

mutosy o R bl Gl ats T th e T (e fmeh i prtamine

(0.341anid 2bisinneol) thEHFOfGEganIL. at Lla)yerfshe\mmare veis iseledost ®IT fNa@Sﬁﬂ filtered,

and w%s;l}le(iz%{tg &EIIFOS(?dé%ﬁn rawdgq%fag (O-Iig SI d(ﬂ% erp(mr() Ilflﬂ) was added to

the filtit eyl €nendcihbostiree af ET 509 h.tThe &léaf:ﬁb‘rdmkhﬂe desquetched with saturated

NH4Cg%O?"%%§’Eﬁ(H%(%anI§P@ t 1 lgiu Ié(?{o(lft Iwglls (\Sx)(/aﬁ!leg tli‘]l s o't?g@\laﬁg%g,?brnene, dried

over M SaL, j filteradpihdeandeatmatédo \wive Yhe @m@wdladrvm \ﬁz&tdn’b!(alyeﬁed in next step

i Beta i Baon g Oy G ort Pl “H38ogen (vi th

baIIoon) at RT for 5 h. The mxture vvas filtered and

r once trated to gi ve the desired
siep 240 st M Gt ega R B et BB S0 st n .
3Tqui s’a)(hitioﬂ-o@-te)ﬂ huﬁla{ﬂahydf@(yﬁleﬁ@l)ﬂdtm}@ﬂroefH -pyran-4-yl]carbamate (0.89 g,

5 minall e R i rlie 102 ) vy s il p Rk M8 4, mpv

tetram2thi?l- 163-Baphehhlcagiintid (210-g0 b petirhal), ayd ©ixyetHyforenitddit@fhoroborate (1.1 g,

7.7 iy RS s PHERE GBS SIBAnER Dot AEaRh e 8t Gefitg angwashed with

EtOAdNTat Yiltraldweasr eatdd with H\tiiﬁo@t@dSOe dwﬂ&/reblﬁneg titiedadveRVigS DD diltered, and

1 Xt.u urif.i.e chr omat.ogr a
concef it st P s REC oy S SRS i fha iR Fesanes o
30%) radfdidahe dQir&BRodyct. BEMS: (NLONVD= A6BtoH) = 200.0. 5 Step 4.
2-chl oro-3-qui nolin-6-yl butanal L-Proline (5.8 ng,
0. 050 mml ) was added to a solution of

Step 3.34- qwrm&mdﬂh)@feyﬂab)uﬁ(aﬂﬂlpy(aﬁ@ -dgjne hdirddlowdwl ) 1 n

tf'lg %lr s%ﬁ lgﬁ é)& Q%E?th) 4 ?@%tg%xyﬁjé 1)%8%%0{{%% S}}jrgril—%;]i%/ggargafmate (0.45 g,

0. OOlETnn)éI) uf EtOAS (G2 inil)echsatdd&T4¥oxf Iﬁldh)gerd Clilblﬁ(hdinvﬂ' 4-tioxane (3 mL) and

flltered The f.i concentr
stirred atﬁaaghﬁ'lh? Ve atllsilwglﬁrrs?%g%e dlingghr)eiéué:ﬁc? gﬁ@ﬁu&e to g%Ye sueg compound
which BtaOMgectin uged tihiydx e witoat futtker pOr AQYn. LEMS: aMaH] @nds 1.he
desired product (0.048 g, 82% . LCVs: (MtH) =
234.1/236.1. Step 4. Methyl

Step 44N{[17(rﬁelzkawn&z@tl)izaam@ycybeﬂtmh)mm@azo{(ﬂ;qﬁndﬂjnf6L 2,4]tri azi

0 f met hyl
ievet g G R S e P RSB gr it soat e (50 my, 0. 217
nrois) campoudd b op@pdedjuasnal | TELS- ydibutama) f@l AY7-(1-quinolin-6-

sievel ey ol 2Rl BRtR oGl et B PERERGS bhose o
Examply¢ 188 ditapp. LCMSE (NHANE §35.2. The vol atil es were renoved
under reduced pressure and the residue was purified by
chromat ography on silica gel with EtOAc in nethyl ene
Examplalld)fl | 41-{37 (l%ﬁﬁ@])n-ﬁglc&flﬁmroﬂylblhﬁdzd:e[slLZFIQ(il,p‘t]oda.mt-z-@l]emx@-thiazol-
i lbeﬂz LCVS: (MtH) = 410.0. Step 5
2-ylbejzamy fl Qui nol i n- 6methy|)|mdazo[12bJ[12
4] triazin-2yl]benzoic acid 20 Lithium hydroxi de
nonohydrate (24 ng, 0.57 mmol) was added to a sol ution
of methyl 4-[7-
(1-quinolin-6-ylethyl)imdazo[1l,2-b][1,2,4]triazin-2-y
| ] benzoate (47 ng, 0.115 mmol) in THE (0.5
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m.) and nethanol (0.5 nL) and water (0.2 nL). The
m xture was stirred at RT for 2 h. LCM5 showed the

WO 28064167 Was conplete. The m xture was adj ustRCI/AE2007/085100
conc. HCl1 to pH . The volatiles were renoved under
reduced pressu o.orovide t he crude product which
was directly next
396.1. Step 6. N
N(IR)- 1[(DrthHam

-(1-quinolin-6ylethyl)i Eii

4Jtriazin-2 ylJbenzam de N, i opropylethylan1ne (13
L, 0.074 mmol) was added to ¥he m xture of 4-[7-(1- 30

qmmlmpr@yydtmdﬂyhe) (67 dﬂZC([(]372mhﬂo[)lw§’s, dddeditazd miuangl $o4-[7-(1-

avinol G S SRS Db eI o SRR g Rk 5.0 e up yrmon. 13-

thiazoBdmine Z®tng] @@l minel), and N,N,N'N'- tetramethyl O-(7-azabenzotriazol-1-yl)uronium

hexafl (g)o( t[{}%t?eggh Eg 8a @zrﬁg %]S% glyﬂ?%fn}de (91 6 L&I_at 0 °C. The mixture

was stheﬁH’bM hfaOR’l'ImdetﬁmﬁEH by RR)HPAIC @HQ) td hforditkd duosedy@sduct as a TFA
ove ght at RT, purified by RP-HPLC (pH 2)
SﬂtL? ]ﬁggb (Qide5|red conpound as a TFA salt. LCMVB:
(N%FD = 522 1. 35 Exanpl e 123:

Exam'g\%?{[&'l IQ yrﬁly ﬂln Zﬁ ¥ll JJ r(‘? rg%g[t)?m-l(ﬁlcgbcefﬁ i’lgl}‘ﬁq’ag %Sgﬂw Ib [i g‘4ﬂrlazm 2-

yubmﬁﬂﬂ8%064157 PCT/ US2007/085100 ON/ \ \ HF\ I i
N N~ NN N D sopropylethylan1ne (6.4 L, 0.037 nnDI)
was added to xt Ut e of 4-[7-(1-
qui nol i n- 6-yl S
2-yl ] benzoic acid (4.
descri bed i n Exanpl eg7, <
(1.4 ng, 0.024 mmol) and 5 [
benzotri azol - 1- onxytrls(dln@thyNan1no)phosphon|um

qu I\i@g&%’b&ﬁ{'?ﬁ? %a%r%grg&e ga(s a nig*"A Qalp ]sértmgoilramlflﬂuoro -4-[7-(1- qulnohn 6-

417

2,4]triazin-
repar ed as
“&10) ropyl am ne

. The m xture was
yleyelegrppyiésgidagol RFOY b, 4Eﬂ4¢m-2énldbepw¢ fdi@psing/prRRdukPp@logpy to)those for

Exmngglfﬁﬁgﬁﬂ;gMﬁHyeggggd product as a TFA salt. LCMS:
Exanpl e 124:

2- Fl uoro- N-[ 1- (et hoxynet hyl ) cycl opropyl ] -4-[7-(qui no
ExamPﬁ'l@I 141({4-‘(1{4%%?%&1&11%9@;%10 gHgyranA-yRI [F-(l qulno}{'n ﬁ-

triazin enzam de
ylcyclamopyliwigsaelhd- lﬂﬂ Hirégzir-tollbepzymifeA salt starting from
4-17-(1- qU|nPI|n 6- 0

,T J\Q\[%Q\/j

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
[(1R)-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 1N HCI, saturated NaHCOs5 and brine. The organic
layers were dried over Na,SQ,, 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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yl cycl opropyl )i m dazo[ 1, 2-b][1, 2, 4] triazin-2-yl]benzoi

c acid procedures anal ogous to those for Exanple 1283.
W(]LMO&(IMI-I—D = 438.1. 15 Exanple 125: PCT/US2007/085100

2-Fluoro-4-[7-(quinolin-6-ylmethyl)imdazo[1,2-b][1, 2,

oo A AL T o1 e 2
alTEF%A\ls(ﬂlaioh &1(@R}- R-Ig@eﬂf Blﬁmﬁm%)anyﬂ)lmﬁkj]tpﬁmiy_ i ﬂmﬁ:thy?({arbgmate (16.0 mg,

C .opr | azo - , £, Il a e |
o065t mtfi® BRS04 BLERT L@ Sl fob e & Ptk 8 me) and
stirredE6AMH. €hd 23latileChic eMbtdd whddBdice Prxsaurplte git2Bhe desired compound.

-1-{2-Fl uoro-4-[7-(quinolin-6-ylnmethyl)imdazo[1, 2
LCMSE@Y@F%T%@ ‘triazin-2- yl] be nzoyl} pyrrolidin-3-ol
109 WD 2008/ 064157 PCT/ US2007/ 085100 O HON / | \ \\

npoyn ;Prep d as a TFA
St 35 N WP TR P A AT A oG
ylcycl()ﬁr&?y/wnﬁ@dzaﬁ}ﬂ Mirnt.dazalinl 2 afjbdn&dmlag 4] triazin-2-yl]benzoi
cid usi ng rocedureqs_b anal %o t hose 1Iror L4 )
-[7-(1-quinolin-6-

Eilfpramindd Pevehepin
yleycl@prbpylyixhidazbf I, 22b [ QRH @ zinA2- @Hl}elnmikt litydl Dlﬂlﬂig Iﬁiaé’eﬂ{lr]:s Elaakﬂgbﬂs, 18 those for

Emm%?@’?i%&ﬁﬁ%%ﬂﬁi%%&edOal;z gl {I'F,IA ;al\t glt arN t |NngI 1I‘\I rom

4-[7-(1-quinolin-6- .

examieSEF SELARY A0 BTrhdeBalbhin b oA A GG

ylethyBiaiapog1,1-BH 1 ZJAﬁMSzm(ZMﬂ]'Hkanﬁ%. 0. Exanple 128:
2-Fluoro-N-(tra - hydr oxycycl ohexyl ) -4-[ 7- (qui nol i n-
6-yl met hyl )i m dazg[ 102-

oo

Step 1. 3-quinolin-6-ylbut-3-en-1-ol.

Palladium acetate (100 mg, 0.6 mmol) was added to a solution of 6-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)quinoline (8.0 g, 31 mmol) and 3-bromo-3-buten-1-0l (6.2 g, 41 mmol) in
toluene (118 mL) and water (12 mL) followed by addition of 2-(dicyclohexylphosphino)-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-ol (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
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35

b] [1,2,4]triazin-2-yl]benzamide O H101'o-N/ I \ \

N, F~~ NNN 15 This conpound was prepared as a TFA
w@2008/06418Tti ng from 4-[7-(1-quinolin-6- PCT/US2007/085100

yl cycl opropyl )i m dazo[ 1, 2-b][1,2,4]triazin-2-yl]benzo

iodobe%%ac;i 1a§lélt%|§g81€ré§/%§9 lcjr{w?_qib q’ﬂg lae% ?o%.swt ° gh:gﬁ? é%-f%@ht at RT. The mixture
was p@rif{ed b&&hﬁnﬂ&fg&pﬂy 6d Hticanged ezt | EtOAY lin pdxainsg | (P-4odopl azafold fre desired
(e 2 methyl }quinoline NN\ N F
procug £ 1) RERE Dodin b o
6-[ 2- (4- brono- 3- fluorophenyl)|nidazo[1,2-b]
4]tr|a i nethquuinoline (6.5 ng, 0.015
Step 4%?11%370 Fqrofr 3”.%%%8 (0.5 nL) was added (1S,2S)-N, N -
11PrMcA088h£) A T WalS2QI8d A8 5dI0fbn of 3-quinolin-6-ylbutanal (50 mg,
di net hyl cycl ohexane- 1 . 0030 . .
0.25 )n, (XliOé%fglél’ll Iéh’?; mlltlg a’ti ngc ? 05%(51 ﬁ;@g %tl(ﬁd)?%‘-ﬂ:ﬂ%rr)jl{cmnlmlde (36.9 mg,
0.276 ﬂ:lhbil)ﬂflﬁbaﬂﬁ{uﬁz Wwa.s@rréat RA. 03D, Gl wath de;@ﬁés&ﬁ& filigred. The filtrate was

conco R ABAP i B0 DR e TRY £GP R i e SFgece 0-10%

to afford the deseredped dyati(0L. (48 grs 19%y). RB\/[SIP@GI{)p#-Eﬁ)l/Be 1.give the
desired product as a TFA salt. LCMS: (MrH) = 422.0 5
Exanpl e 130:

Step 43§18yl HLfAGY Quzﬁalﬁn?é ﬁ/ﬂlhj}lﬁ@ﬂzdaﬁa[@,ﬂ}ﬂj nex yyyligrined-g pizndolie? - b] [1
, 2,4 trla 2-yl ] phen - 1,3- oI| 2- one
| R R R S Ol 52l TameR, and 2
Cthl‘OSﬁd}Lﬁn(ﬂﬁliﬂ'—ﬂbm@laf (6O mMgH0.p 2 midbl)lih Goproyl a]thol (3.0 mL) was heated at 110 'C
fl uorophenyl )i m.dazo[ 1. 2~ 2,4 r azin I
for 45,1 igF PRESTU T hg i B Qo el PRt B BEES LR g Vond e fomoved
under Exdaced|peesdiz®and 16VEsid(div ) puFifidd by thromatography on silica gel with EtOAc in
methylene chloride (0-60%) to afford the desired product (0.020 g, 22%). LCMS: (M+H) = 410.0.

Step 5. 4-[7-(1-Quinolin-6-ylethyl)imidazo[1,2-b] [1,2,4]triazin-2-y[]benzoic acid

Lithium hydroxide monohydrate (24 mg, 0.57 mmol) was added to a solution of methyl 4-[7-
(1-quinolin-6-ylethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzoate (47 mg, 0.115 mmol) in THF (0.5
mL) and methanol (0.5 mL) and water (0.2 mL). The mixture was stirred at RT for 2 h. LCMS
showed the reaction was complete. The mixture was adjusted with conc. HCI to pH 2. The volatiles
were removed under reduced pressure to provide the crude product which was directly used in next

step. LCMS: (M+H) = 396.1.

Step 6. N-(1R)-1-[(Dimethylamino)carbonyl]-2-methylpropyl-4-[7-(1-quinolin-6-ylethyl)imidazo[1,2-
bJ[1,2,4]triazin-2-yl]benzamide

N,N-Diisopropylethylamine (13 pL, 0.074 mmol) was added to the 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) in 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-fluoro-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4] triazin-2-

yl]benzamide
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Exanpl e 131:
N-(1'S)-2, 2-Di nethyl -1 -[ (nethyl am no) car bonyl ] propyl -

WO bawsoHdz [ 7- (qui nol i n-6- yl nethyl)imdazo[1, 2P¢‘5]‘/US2007/085100
[1,2,4]ttriiazin-2-yl]benzamde HN\ \ HON, F :;
N 15 N N Step 1. tent-Butyl (25)-2-(2
fluoro-4-[7-(gd\noljn-6
yl met hyl )i m dazoly 2 , 2,
yl Jbenzoyl ani no) - 8, et Ryl b
N, N- Di i sopr opyl et hyfi anthe Y16
to the mxture of 2-fluorod
(qui nolin-6-yl rrethyl)lmdazé\fl 2 b][1,2,4]triazin-2-yl
] bexrDoiseprapylathy(@0nd (6, nl). RB5 mmol)) wast edded rotay Imixti2@ of 4-[7-(1-

quinol%é}]ﬁ%(%%)&%pn nl?lsiazoﬂcgrﬁé 1y !(l)]??a!:z%lgzgal qenpochra{:():?c{1 |(Q iy de (8%12 mmol,
preparyd @xydtmﬂsiddmﬁﬁidmyﬂlaﬂl Sepphadphgniopurpylamine (1.4 mg, 0.024 mmol) and
benzotri a%),z t1 H‘I’(foﬂgP {j'dgﬁgquarlalﬁg)%f?%}z@g m Bexalzl.}lor%h)gsphate { §|~ mgwg 018 mmol) in
N,N- dﬁndthyﬂ@dnmdﬂr (icghl.) aat() RTTIanmixmmaddeeﬂ 4t RT fagdie,owms purified by RP-
eI A OB R S A B )¢

= 569.5. 25 Step 2.
Examélzq? 2- &ﬁom-ﬁoﬂi gmﬁtl{ozj%eﬁgg&ycl n{)rogy] 51‘?7 I’EXIIIPIOIIH éj azo[ 1, 2-
ylmet@ylﬁmﬁﬂan«ﬁmw]bmﬂnwm -ZglllebnZamidde uor oacetic acid (1.0

m, 0.013 nol) was agded to a solution of tert-butyl

(28) 2-(2-

fluoro-4-[7- (q OINN-% met hyl )i m 2- b]

[1,2,4]triazin-2-yl] ben amyno) /3, 1V

2008/ 064157 PCT/ US20477/ 0 I Ret noat e

(0.092 g, 0.16 mmol) in net chloride (1.0 nl)

and stirred at RT for 2 h. The volatiles were renoved

uiitlier creperned was epspared t © gi VEFA healideddrtigd foono d d¢ 7-(laguinolin-6-

5 St

ylcycl& {4:)@5812&%[16}%4 tﬂa{%n[}_% }/r%l% Qﬁa%cgio ig’)g? (r)e%y Flja Igo%s lt(_) those for
Exampledd3.a.-CMS: TMHollii=#o8.1.n- 6-

yl met hyl )i m dazo[ 1, 2-bJ[ 1, 2,4]triazin-2 ylJbenzam de

N, N-Di i sopropyl ethylam ne (20 L, 0.11 nmol) was added
Example 12 fre2-fiuvoretd-4¢7-Cfuif@ig)o-PAmethyl)imidazo[1,2-b][1,2,4] triazin-2-yl]-N-

6-yl met hyl )i m dazo[ 1, 2- b]

(tetra{’lldﬂgrzﬁ]lf fl[llg‘z‘%ﬁHérQQH({%enzoyl am no) 3, 3-

di met hyl butanoic aci§ TFA salt (19.2 ng, 0.0376 mol),

nmet hyl am ne M \n 0.2 ni, 0.41 )

andbenzotri azgl - )]é 0X s(di nmet byt o) hosphoni um

hexaf | uor ophosphat e ¢ A

N, N-di met hyl f or mani de (0.5 )Jgi O C Tﬁ\é m xture was

stirred at RT for 2 h and puxifided by RP-HPLC (pH 2)

t th@f gO&He“ggsEk{gﬁgf(g r%g;ﬁ?tT@ @altTFs'?arﬁl@gl L rordr Ch§7 (1-quinolin-6-
ylcyclwqpyg;mlﬂaz[o(m hist. g Iy deenisingdiq usheerdéoderchrlangopyib those for
Examgreflhygr(ﬂlé'(ﬂdlm qukfelin

Example 126: (3R)-1-{2-Fluoro-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-
yl]benzoyl}pyrrolidin-3-ol
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15 6-yl nmet hyl )i m dazo[ 1, 2- b]

[1,2,4]triazin-2-yl]benzamide O ~NOHF N ~~ NN
wabkiog/oegspound was prepared as a TFA salt starPCHGSIo0Te85100

(2S)-2-(2-fluoro-4-[7-(quinolin-6-

yl met hyl )i m dazo[ 1, 2- b][l 2,4]triazin-2-yl]benzoyl am n

o) 3, 3-di net hyl but an| C aci d TFA salt using

procedures a 0 P

(MrH) = 540. 4. 2Q a 1331;1\

N-[(1S) - 1- (Azetldln F- O TN2, 2 net hy | propyl | -

2-fluoro-4-[7-(quinolin-6- I)|mdazo[12b]

[1,2,4] trriazzin-2- yI]benzaWde O CNN\\ OH\ I

NThis Nohpdind MWas Tbﬂeﬁare(bna‘sodeEIWS sqbtr eqnaam@l Mna4'[FAl quinolin-6-

ylcycl%gogylﬁm%azo ln?b]f[f 9 Eﬁ‘ugazng 2-5T] lge%zJul: | usmg lgroce di ana ogous to those for

Examplerted. IV S: ivdiiz 6[489.2- b] [ 1, 2, 4] tri azi n- 2-yl ] benzoyl am n
0) 3, 3-di net hyl butanoic acid TFA salt using
procedures anal ogous to those for Exanple 131. LCME:
ExampitRi]: 2-FhbPo-8-[7-kqdmybines-fllgvethyNindidhzo[1,2-b][1,2,4] triazin-2-yl|benzamide
S)-1-[ (D met hyl ami po) car bonyl | - 3- met hyl butyl }-2-fl uoro
-4-[7-(quinolin-6-|ylmethyl)i mdazo[l 2- b]
[1,2,4]triazin-2 Q. 2008/ 064157
edNa\a Y

PCT/ US2007/ 085100 @ I NN FN/ N
N Thi s conpound was prepa sdlt starting

from 2-fluoro-4-[7-(quino é\p)ﬁ

yl met hyl )i m dazo[ 1, 2-b][1, 2,4]triazin-2-yl]benzoic

adhd wsinpgnpr oeedprpgedinal ogolisA t ealt hmseng ofrom EXdTrpl-quinolin-6-

ylcycl#@ﬁy&%ﬂ%@ @téa%&nf' ?/1 l?en%%i@gmi% %ﬁ?ﬂ)c dures nal )gfn]lsbto those for

Example}1231 1JCMS: qMitHo Fi3H9.6- yI met hyl )i mi dazo[ 1,
[1,2,4]triazin-2-yl]benzam de

Example 128: 2-Fluoro-N-(trans-4-hydroxycyclohexyl)-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]benzamide

O
HO"'- N
< > H N N
F 2 j\]\\ N/
\ —
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) =497.1.

Example 129: 6-{2-[3-Fluoro-4-(1H-imidazol-1-yl)phenyl]imidazo[1,2-b][1,2,4]triazin-7-
ylmethyl} quinoline

To a solution of  6-[2-(4-bromo-3-fluorophenyl)imidazo[1,2-b][1,2,4]triazin-7-
yl]methylquinoline (6.5 mg, 0.015 mmol) in 1,4-dioxane (0.5 mL) was added (1S,25)-N,N'-
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O HINN/ V\\ OHi FNI /A N ~ NN This

conpound was prepared as a TFA salt starting from
WQ2G0BM6HNS7 4- [ 7- (qui nol i n-6- 10 PCT/US2007/085100

yl met hyl )i m dazo[ 1, 2-b][1, 2,4]triazin-2-yl]benzoic

dlmeﬂﬁ}/%‘i'leESI rlgl %) rﬁiAogC en%ﬂBEé@%Q@b(%g%?lt% %9_]@%)%85 10 u%r(o.z%%?&boels mmol),
1H-imNagdld R).6 ing[ (Q.ﬁl(]_’li’ﬁﬁlhljl laadpaigssoarddowitd (4334nmg, oy030dinehdly. 2hé mixture

| uqr o-4-[.7- (qui nql.i n-6- vyl [).i mdazo[ 1, 2-b
was s e b O A el RN PR RS PLC o 2) 0
give tHY ddkired proudiad HTBA canrpomsd (Mad) puEp@r ed as a TFA salt
starting from2-fluoro-4-[7-(quinolin-6-
yl met hyl )i m dazo[ 1, 2-b][1, 2,4]triazin-2-yl]benzoic
Examplei180:UuS-{ 1 glurR 44T ijudm lia ey 1ogtiyBinkidadoligs ] [1,04] trikxa2plli@henyl} -

131 LCMS: (MH) = 540. 4. 20 Exanpl e 137:
1’3'°XRE‘%-(1TR§;"Y?5€(Azeti di n-1-yl carbonyl )- 3- et hyl butyl]-2-flu

oro-4-[7- (qU|noI niﬁ yl met hyl )i m dazo[ 1, 2- b]

[1,2,4]triazin- ]benzan1de 113 WD 2008/ 064157

PCT/ US2007/ 0851 MQ N OHN, N This

conpound was prepar : i

2-fluoro-4-[7-(quifio 6= N \

yl methyl )i mi dazo[ 1, 2- b] [ 12, 4t#i azi n- 2-yl ] benzoi c

acid u3|ng procedures anal@bou§ to those for Exanple

13his L sund MR T e%gl%d5 as 9 a EX@HP] ﬁltli’s%mn from  6-[2-(4-bromo-3-

34| i nol i n-62yl met hyl)im dazo[ 1, 2 bg][1241tr|a
ﬂuoro]?heﬁy@mg,qa]zq i@r_bd{)}rZélitgpzm -7-yl]methylquinoline using procedures analogous to those

for Example 129. LCMS: (M+H) =441.1.

Example 131: N-(1S5)-2,2-Dimethyl-1-[(methylamino)carbonyl]propyl-2-fluoroe-4-[7-(quinolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide

N
H =
N .
F 7 NTN N
WP
N N

Step 1. tert-Butyl (2S)-2-(2-fluoro-4-[7-(quinolin-6-yimethyl)imidazo[1,2-b] [1,2, 4] triazin-2-
vl]benzoylamino)-3, 3-dimethylbutanoate

N,N-Diisopropylethylamine (160 pL, 0.90 mmol) was added to the 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
(25)-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. (25)-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 (2S)-2-(2-
fluoro-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl|benzoylamino)-3,3-
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yl }propanenitrile N\M \ '\ NN NN\N Step 1.

6-brono-1, 2,4-triazin-3-anne 10 Bromne (3.8 g, 24
worpewB641687 chl orof orm (20 nlL) was added to a SuBEENS100T085100

of 1,2,4-triazin- 3-amne (1. 92 g, 20.0 mml) in

. chlorofo 1 The act |

et e St T o1l i Se s B LA b R b The
volatilaE3emdilee u@ﬂ@&&hﬂed pryﬁﬁrewaf‘gn&elﬁaﬂaﬁredi produdted aOMY salt. LCMS:
(M+H&%§%ﬁb filtered, and concentrated. The residue was

wi th acetone/ hexanes (1/1) and fil ter ed, to
give the product (0.78 g, 22% as a solid. H-NI\/R(4OO

Step 3%(’]5)% %h?(nwﬂt{ggt r@/c_f_ngf)n&éprt)ﬁmggi[ 77 (qﬁz%o T

yimeth3Qididd-3/93- 22[1 St iazth-2-9 hepzdpiidEt hoxyet hyl) -] H pyr azol -

3- di t
4@\’ ﬂh’%?f)r By #ﬂ%*’ltng?e @)m\“\]g) gnnlglo [jnggg r%{)egq e% Wgursfof (28)-2-(2-
ﬂuoroa- [D¥(QutBolinds-RAmdth 1) infdizo( 2- lﬂ[l'l,Z’lﬁtr(aﬁnQZﬁ banzoZlashbhoymol ) , 3 3-

s R Y8, 5 BB AR UM B 2B 02 w0

mmol)ednd béI&_bfrﬁkdlS(}Il(ﬁ)dyﬁ'hMétﬁﬁﬁﬁﬁh)pﬁ@bpﬁhdrﬂﬂdx@fﬂdrd@@spﬁ@tﬁ (Ib.1hg, 0.056
n n
ol BN iR Rt S hBREn G ThEpindste g8 S et for 2 1 and

purifiddiby RPFIEPVAGHCD) @b &tbrll the Rdsired plodiice as WIEA sadal.€MS: evieH) = 526.4.
extracted with chloroform The conbined organic
| ayers were dried over Na2SO™4, filtered, and
ExampmﬂBBnNIf(m)eﬂ[(Dfﬂi\t&hy’lﬁﬁilﬂuﬁrmyl]-I2;2€ditrﬁd1ylpbbﬁ3h—2-ﬂuoro-4-[7-(quinolin-

Gl ilte t he desired product
6*““%@‘ é%)ém %ﬁfé" %wu& ntigids 4 o5 Step 3.
6-[ 2- (JprrazoI Qw/)lmdazo[l 2- bJ[l 2,4]triazin-7yl]lm
et hyl qui nol i re. ure of

6-[ 1- (1- et hox W{% razol -4-yl]-1,2,4-triazin-3-
am ne (390.0 ng]l 1.1665 ) and N

2- chl or o- 3- qui n8l i n- Nal {48 .2 mmol) in
i sopropyl al cohol (20 ni) $ heated at N10 Cfor 2
days. After cooling to RT, 0.® nmNof concentrated HClL

Wais %gliqﬁ(gm? o%%ﬁ%{aépg&g QS g’q Hrktait gta&%gn:]m% ?lS¥ -2 ‘3?1?1(191% Qlc[:; %guinolin—@

The so was col ecte ion to
ylmeﬂwlfﬂemd@@[lnkbl][bi,éhtmm-Z-ililtbnmlaB@mﬁ/3036d11m5ﬁ'1y1butan010 aCId TFA salt using

procec@tg%—%}%igg%gg{{o%?%%?&(Isrﬁgﬁ%ﬁ%?%WMJFH@@Z;OQM"'H) = 328. 3.

yl met hyl )i m dazo[ 1, 2-bJ[ 1, 2,4]triazin-2

. | -, by tyr s
xamfled 3y RYRF T Arjali-LRlspRRRER 2 b Gndiprony - g+ 7 yimlin-
ylmetind imiddad ), 2thd[12 Aliriazin-22ylbfengarhide

(1H pyrazol -4-yl )iy dazo[ 1, 2-b][1, 2,4]triazin-7-yl]net

hyl qui nol i ne_(10. ¥ ng 0.0305 mmol ) and 2-

propeneni tri\ ey (4,0 0,061 mmmol) in acetonitrile

(0.2 nL). The mykt upe
The m xture was urifj

N tirred at 680Gy, overnight.
B HPKC | 2) 10 give the
Fra salf. NLOwB: EMEN] = 381. 3.
N —_—

desired product as a
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-{(1S)-1-[(Dimethylamino)carbonyl]-3-methylbutyl}-2-fluore-4-[7-(quinolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide
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10 Exanpl e 139:
4-[17-(Quinolin-6-ylnmethyl)imdazo[1l,2-b] [1,2,4]

WO 2008064152- yl | - 1H pyrazol -1 - ylacetonitrile N PQI/NS207085100
N NIj--N Sodium hydride (2.4 ng, 0.061 mmol) was

added to a solution of 6-[2-(1H pyrazol-4- 15
yl)im dazo[ 1, 2%2, 4] triazin-7-yl] et hyl qui nol i ne
(10.0 ng, 0.0305 o) in N, N dinethylformam de (0.2

m.) at RT andystifr 5 nmin. Bronpacetonitrile
(4.1 L, 0.06T I)g hen added—afktRe reaction
mxture stirredofor 2 e_Neacli xt Ure was then
purified by RP- HPLCF(pH 2) |to Qi e desired
product as a TFA salt. LCVB X{ = 367.1. 20 Exanple

140:; .
2 Thig_ somnoens] &5 i RTEBESH Abehy RN Mlhareing, bom) §-{luaroAyl Hayjnolin-6-
ylmetl‘é/ﬂ)ﬁmaaz)é F1l2- ll'fl‘ P&-’WQJ-Z | Hbel i@ GEitl asirde piddddiNs AnaloyousNo those for
N N Cesi um carbonate (40 ng, O0.12

Exampledpy. %\%Msa%é@T%‘oé sol ution of 6-[2-(1H pyrazol -4-

yl)imdazo[ 1, 2-b][1, 2, 4]tr|a2| n-7-yl]nethyl qU| nol i ne

(10 _nmg, 0.0305 mmmol| ) and 2-br onoacet ani de }fgo. 0084 .
Example 135:0% Fluoresy{(H)-3ymeEhg |- Frbnpsrpaspinglenicpeny sy lishy[7-(qpigplin-6-
ylmeth§initfago 1@ %) A12,4] frdinad-yfiknz4miaver ni ght, and purified

by RP-HPLC (pH 2) to gl ve the desired product as a TFA

salt. LCVB: (M- = 385. 3. Exanple 141:

Met hyl 4- {4-[7-Tqgw nolg n-6-yl net hyl )i m dazo[ 1, 2-b] [ 1, 2,

4] triazin-2-yH - 0

pyrazol -1 -yl ¥piper i ng o A0

2008/ 064157 PCTOUS R N/, NN NN

Step 1. tent-Butyl N

4-[ (et hyl sul f onyl ) oxyJpi per gl)rﬁql -carboxylate To a

solution of tert-butyl ' o

4 Thy depppid erap dirprardd. earabdXM stlle spoingofrgm  2-flgorgyfd][7)(quinolin-6-
ylmetﬂyﬁ)lmﬂ%hyi 9]'?132 @fﬁllé%fn' 219 eft, 0t it n&n{gr ?I%E%eg Mgl B2those for

with an ice
Example 131 LCMS ( +H) 5264

Example 136: N-{(1R)-1-[(Dimethylamino)carbonyl]-3-methylbutyl}-2-fluoroe-4-[7-(quinolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide

\Nil i
- N
0 H N >
F Z 1\ N
" -
N N

This compound was prepared as a TFA salt starting from 2-fluoro-4-[7-(quinolin-6-
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-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide
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5 added net hanesul fonyl chloride (0.14 nL, 1.8 mol).

The m xture was stirred for 2 h, and partitioned
wheireen1SEt OAc and wat er. The organic | ayer waBCTESI96T085100

with IN HCL, brine, dried over MpSO™4, filtered, and

concentrated to give the desired product as a solid

(0.41 g, 98%. : (M:Na) _ 302.3. 10 Step 2.

tent-Butyl 4- -(qui nolin-6

ylmethyl)im 2- 2,4]triazin-2

yl -1 Hpyrazol -1 [yl Npi p i ne-1-c A m xture
of @) N,

6- [ 2- (1H pyrazol - 4y|5|mdaz[1 1[I72, 4]triazin-7-y
I] met hyl qui nol i ne (101 ng, 9 8 mol ), tert- butyl
L(rret hyl sul f onyl ) oxy] pi per.i di ne-1-car boxyl ate
Hetl VAANCPEES Purh CafbatarBres. Bemg? ﬂeorgzl [7- <<1um°1m 6-

lmetlgll!iﬁhlhajo[l Ny ’[\l',@m inyd- lq)d'eﬁﬁm d6id (ki r0b@Bircs tdnblo@6hsalo those for
Y Eﬁﬁﬁ Thg m xture vvasﬂ%grlfled by QR%-HPLC

C 15 overni .
Examplg 3L T{{S: t(M+EI?Vé StPe desired product (14 ng). LCMB:
(W) = 5112, Step 3

h (1- Pl eridin-4 H- pyrazo Y %I m dazo| 1 -bJ[ 1,
Example 1$8:r 3-4| (lei“]lwtzﬁt Hgne PHB‘FF‘W&I 2-pJii ifeag RN l:HRér%:"fol-l-
ylprop@nénitiilly was added to a solution of tert-butyl
4-{4-[7-(qui noll§in 6- 2%
yl met hyl )i m da -b
-1-yl } pi peri di nMd‘ﬂ
in methyl ene chloride .
h. The volatiles were reno reduced pressure
and the residue was purified by RP-HPLC (pH 10) to
Szeplgdbr@mbHeZﬂegaizme?daqun@duct LCVS: (MFH) = 411.1. 25

S .
53? A{HIP%(3I\§E‘%| i mol) C lor(if%rn} 82() mL, Juas (1(1’65 _t(sz fl]ff’)cél’méﬁl tofr: 1 % él -triazin-
3-aminer(d 29y g] 20} (Hampyh azcdlllord)forny(lppnﬂer'ﬂd irepetidn- rotulpowasl sitred at RT for 60 h.
The ml\{)?ture w%s wlas%rg? {hn’%]iu?%‘fécﬁ NQHEO OT}%S(:)Lr)grﬁi‘cD le)yer %as aslgp%%ged Uried over

MgSOLI—ﬁl‘pwdazrmll codeopiritedriTiia zcrs[dfh;: zfabyvpﬁb,eﬁ with tacdtemeihaxdey (1] Ired filtered,

o s BOURRL T8, L2000 O AT S0 DR AT %S0 1,
7.42 (BrhB ) &MSr ewds= 51517 178Q; (vt H-AH40)= 398.2h%b.2. hen puri fi ed
by RP-HPLC (pH 2) to give the desired product as a TFA
salt. LCVS: (MtH) 469.1. Exanple 142:

Step 226-FI-(iekthoxiNethy (L 8]-28y=2-4hyidt. dxycyol-dpeivey| | - 4-[ 7- (qui nol
[

oGy FFY (e R PRl s £ ap it o o of G romo-
1,2,4- tﬁ@lﬁll CSROE7/ @8‘8010(2 QH0H #4nob, Nlj(l -dhdkyEthy B-4ed Apdutetlannalsyl-1,3,2-
dloxabg) %%a{ ilsj lﬁ zole /-\(837%1% tg, SZt & Mmo% he rtnetrakis(triphenylphosphine)palladium
(100 myg, ﬁy(nhrmp} mp«ylhérlel(ﬁ’ a7 efdletiRadl](§ L2, Pk tresilking mixdury Wabkanrdiat 110 C

LNng pr us,.to_ th

for 2 Eleﬁgpﬁuexﬁa g\ga &%%c? q% II%H-%S il ‘%4@8 atqg ggi 9x§r§ct£(g X]éth chloroform. The
combifRedRirgrmicolagdry Qerhyldc@ooyeth,‘BD)a fltefens z(miwnnmthﬂmt%% Tyt residlinywys treated
with dfﬂbg/%ﬁg[a%d %Ttered to give the desired product (0.39 g, 69%). LCMS: (M+H) = 235.4.

Nd.at RT for 1

Step 3. 6-[2-(1H-pyrazol-4-yl)imidazo[1,2-b][1,2,4]triazin-7-yl[methylquinoline.

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 HCI was added and stirred
until completely deprotected. The solid formed was collected by filtration to give the desired product
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b] [1,2,4]triazin-2-yl]benzamde O HO~~NHN F ~~
N N N This conpound was prepared as a TFA salt
W@ @Boe41§7 from 4-[ 7- (1- qui nol i n-6- 10 PCT/US2007/085100
yl cycl opropyl )i m dazo[ 1, 2-b][1, 2, 4] triazin-2-yl]benzoi
res anal ogous to those for
(0.35 %Q%??énigl{%@% Elétl\/é%j% = 443.2. Exanple 144:

2- Fl uoro- N-[ 1- (et hoxyrret hyl ) cycl obutyl]-4-[7-(qui nol i

step 40 ol RO RPN R Bt W & R U HpRE=oRs

yl}proﬁdﬂznzb}zl}hl s conpound was prepared as a TFA salt

o1 SRy il Wi D8 e am nassa o pingm of 62

(1H-ppraadtid)isidng| -6l Elesinanelnegbyguit@int HOBE nfepn.0305 mmol) and 2-

B B e 8t S T B gt €
overnighk- The fhixtlir®1Ghd purBred i, MetIBIL) (pH 2has @fivk, tRe Bdsired product as a TFA salt.

2,41 zin-2-yl]benzamde OO 1.10HN, F\ ' N
LCM#\IMHP.L?EWZOOS/ 064157 PCT/ US2007/ 085100 This

compound was prepared as a TFA salt starting from

4- [ 7~ ( 1-Aui noljn- - -
xamed 1 SRR I-msgp g2 AP riag - e -
ylaceténiadled usi ng procedures anal ogous to those for
Exanpl e 123. LOMB: (MgH) = 527.4. 5 Exanpl e 146:
N- (Cycl opropyl neg, S Ol i
[)imdazo[ 1, 2- ¥
F N

Sodium hydride (2.4 mg, 0.061 mmol) was added to a solution of 6-[2-(1H-pyrazol-4-
yl)imidazo[1,2-b][1,2,4]triazin-7-ylJmethylquinoline  (10.0 mg, 0.0305 mmol) in N,N-
dimethylformamide (0.2 mL) at RT and stirred for 5 min. Bromoacetonitrile (4.1 pL, 0.061 mmol)
was then added and the reaction mixture stirred for 2 h. The reaction mixture was then purified by RP-

HPLC (pH 2) to give the desired product as a TFA salt. LCMS: (M+H) = 367.1.

Example 140: 2-{4-[7-(Quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-1H-pyrazol-1-

N.
H SO
ZN\H/\N/ N X
0 z 1\ N7
\ ——
N N

Cesium carbonate (40 mg, 0.12 mmol) was added to a solution of 6-[2-(1H-pyrazol-4-

yl}acetamide

yDimidazo[1,2-b][1,2,4 Jtriazin-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+H)
=385.3.

Example 141: Methyl 4-{4-[7-(quinolin-6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-1H-
pyrazol-1-yl}piperidine-1-carboxylate
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X N This conpound was prepared as a TFA salt starting
from4-[7-(1-quinolin-6-
W@ k@$0b4pT opyl )i m dazo[ 1, 2-b][1, 2,4]triazi n- 2-RCT/082920D085100
c acid using procedures anal ogous to those for 10
Exanpl e 123. LEI\/B (MH—I) = 453. 2. Exanple 147:
in

2- Fl uor o- 4- [7 Inethyl)l dazel 1, 2-b][1, 2,
41tri azi n- 2- O
(tetrahydro- ZFprr -4 }$No zanpAe,“O H F | N\

~ N NIL- N 15 This conpoun Nrepare]c\JII as a TFA
salt starting from4-[7-(1-qui™ol T n-6-

Step 1Ykﬁ%ky@wﬁﬁl’ﬂy%hﬁﬂnﬂ%ﬂp}pezﬂﬂ}{lJeaﬂaoﬂ;%l&t@ It ﬁz' n- 2-yl ] benzoi
S (0] 0

E;gﬁzlm sglu Sllglggofp JutykJ ,\ﬁj}) ?&%18 ne- JE%%V@%Z%O g, 1.5 mmol) in
methyl¥né 2h16@len(eftfhy adn e ?Iaﬁ‘lyﬂe] (0.42 mL, 3.0 mmol), cooled with an 1ce bath, was
|n0|n6ylrre hyl )i m dazq]

added ﬁthgneﬂll?qnlyla(ggqug éﬁ IB%’I’IIZ%WQ 'lj_he migfure way sprr q%r ?\I% and partltloned

betwedd EMOAN aNd Thikes. mrmgaaﬁwlay@sma fv&@l@dde)dit}ﬁSN M Firgadidied over MgSO.,
arting from4-[ 7-(1-qui nol

ﬁltere& B CPRUHRERS i gr‘rYed%‘E &F%feél’bf]dtl‘it a4ﬁ°thf1i<%%} 8= B%) o&h; gMNa) =
302.3.c acid using procedures anal ogous to those for

Exanpl e 123. LCVMS: (M+H) = 470.4. 25 Exanpl e 149:

2- Fluoro- N-(2-pi peridin-l-ylethyl)-4-[7-(quinolin-6-yl

Step 2rettByily) i gazelnbiin 6 Bledybindddb L 3-8 1, M4 Brivdil- D@J]zzaﬂwl&oz I-
yl}plp%}% WO 2008/ 064157 PCT/ US2007/ 085100 O CN-"

N-4HPeY@6mpound was prepared as a TFA sal t
S thambxtig of r6qm(fmp§1-a£ol4cw)nﬁmlaidpr Bb][1,2 4]tr1a21n 7- yl] methquulnohne (101

mg, 0. g&é&a%linal?pr 9 %4, g}&lgtgzo[ énﬁlﬁ%yg)l ﬁ éll%:t A ath 6?,/ 7]g, 8%5 mmol) and

cesiunEX@bPla@ 128, g, LEMSmugdvitH) NaN- Eﬂﬂat}gllformamﬂe (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-yl[methylquinoline

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 1 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-yIlmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]-1H-pyrazol-1-
vi}piperidine-1-carboxylate

Methyl chloroformate (4.0 puL, 0.051 mmol) was added to a solution of 6-[2-(1-piperidin-4-yl-
1H-pyrazol-4-yl)imidazo[1,2-b][1,2,4]triazin-7-yl|methylquinoline (7.0 mg, 0.017 mmol) and
triethylamine (9.5 uL, 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-[(15,2S)-2-hydroxycyclopentyl]-4-[7-(quinolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide
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5 Exanpl e 150:
2-Fluoro-N-[2-(1-nethyl pyrrolidin-2-yl)ethyl]-4-[7-(qu
W0 p@Ble167 yl met hyl )i mi dazo[ 1, 2- b] PCT/US2007/085100

[1,2,4]triazin-2-yl]benzamde O NOHFNI/ / N NN

Thi s conmpound mas epared as a TFA salt starting from

4-17-(1-qui nol - 010

yl cycl opr opyl da

c acid using proc

Exanpl e 123. LCME: :

2- Fl uoro-N-(pyridin-2- ylnethyl - [ 7-(quinol i n-6-yl met

hyI)|n1dazo[1 2- bl [1,2, 4] TR aA n- 2- yl ] benzanide O N

7B Do 5 HEAPREPE sBart i Figef Stim SHRRRE frof 4-{7-(-quinolin-
yleycldprbpid findidaps{ Db ][ N2, Blriazin-2-yl]benzoic acid using procedures analogous to those for

emfRUETRORH DLl 2 LS 8L, e o

Exanpl e 123. LCVS: (M+H) = 490.4. 20 Exanpl e 152:

xamlip Bt RS A b Biiedido

bMIZMnHaEmNNﬂﬂadmnméJllg WD 2008/ 064157 PCT/U82007/085100
Thi s conpound was prepared as a TFA salt starting from
4-17-(1- qU|noI|n 6
yl cycl opr opy 03
c aci d using procedhreu
Exanpl e 123. LCMS: (W#H) i 6
2- Fl uoro-N-(pyridin-4- ylnet‘»l}Lﬂg[7 (qU|noI|n 6 yl met
hyl )i m dazo[ 1, 2- b] [1, 2, 4]tr¥a2|n 2-yl ] benzam de O
This compound was prepared as a TFA salt starting from 4-[7-(1-quinolin-6-

2-b][1,2, 4]tr|a2|n 2-yl ] benzoi
NK

yleyclopropyl)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-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide

O

H N.
F Z NN\

N
PN

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-(quinolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide

)
\Q O
o)
H
N. _
F 7 TN N
\N =y
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N H\ I i I /7 J FN- NN This conmpound was
prepared as a TFA salt starting from

wa24030¢4157ui nol i n- 6- PCT/US2007/085100
yl cycl opropyl )i m dazo[ 1, 2- b] [ 1, 2 4] triazin-2- yI ] benzoi

oot BRSO LS L R Pt e

yleycl@prbpylyixhidaANf 1( 26 1py,2, 4 diidzin22-yi] l&hhyé )meﬂus[u?g— Iﬂrlqwgﬁ]t@é hﬂﬁl‘l(%f)%l those for
t i o) 2- 1,2,4]triazin-2- enzamde i O
Exam&ﬁkgé@\?ﬁﬁw&:ﬁ? : [:on‘pou]nd was pr epZ\rzad as a TFA
salt starting from4-[7-(1- quinolin 6-
I [Yim d 2, 4 t |
sxamile 46 SREPRprap e B g buno- Rt fighidn i3
bl [1,2Axeiaghe-Adb3nzanfidds: (M-H) = 504.1. Exanpl e 155:

2-Fluoro-N-(1-pyridin-3-ylethyl)-4-[7- (qU| nol i n-6-yl me
thyl )i m dazo[ 1, 2- 20 b] [1,2,4]triazin-2-yl]benzam de

O N\ NHEF \ ~ N This nd was
prepared as aNIFA %al rting ffo
4-[7-(1-quinolin-6- F Z NN N

yl cycl opropyl )i m dazo[ 1, 2- by ]J,§N4] triazin-2-yl]benzoi

c acid using procedures anal ogous to those for
Exanplcemi@Bd @WSprepdvbd) as= HOUER. sa2b st2@d\Orom 4-[7-(1-quinolin-6-

ylcycl%)ng%{l)gnglog' 5 1(,5% Ve ?@Ta%zngf? ]'eg%ouf ')101(2 n%]nlg lira%elglﬁrg ?na10§0uﬁ tg those for
ExampleylR).iLgiMZ6f-H) 2 463.2[ 1, 2, 4] tri azi n- 2-yl ] benzanm de O \
N/ \V\ N/ H\IF NN~/NNTh|scon'poundwas

prepared as a TFA salt starting from
Examgle [177:( 2-Ftporerd[ T-0gubnolin-6-ylmethyl)imidazo[1,2-b][1,2,4] triazin-2-yl]-N-

(tetrahydro-2H-pyran-4-ylmethyl)benzamide

0
N
H =
g . >
F 7 NTN N
s M=
NN

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-fluoro-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]benzamide

| O
H
F /N‘N{C(j
N
WP
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) =470.4.

Example 149: 2-Fluoro-N-(2-piperidin-1-ylethyl)-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]benzamide
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yl cycl opropyl )i m dazo[ 1, 2-b][1,2,4]triazin-2-yl]benzoi

W@ 2@8l06#1651 Nng procedures anal ogous to those f oPCT/US2007/085100
Exanpl e 123. LCMS: (M+H) = 504.3. Exanple 157:
2- Fl uor o- N-ﬁ) -1-( h)bdr oxynet hyl ) -2, 2-di et hyl propyl ]
-4-[7-(quinglin-6- ylmngethyl)imdazo[ 1, 2-b]

[1,2,4]ttri M2yt a1 de O HO N H\ NF
N-- 10 N -N Thi s confpou i: 1qrepre a [TFA salt
starting from 4-[7-(1Hui - BTN N7

yl cycl opropyl )i m dazo[ 1, 2- b] [ ZJQégJIt riazin-2-yl]benzoi

c acid using procedures analogHué to those for
Exanplcempadidd k@hSprepdvbidH) as— AIREB. sdld demadpp| feond 58:[7-(1-quinolin-6-

ylcycl%q_{(_l):[gl_ %{}@%ﬁﬁ %Pﬁﬁ%ﬂﬁ%ﬁ{%g _elB%oclél gclic? Bs?r?g Blrloie_dér_eg zﬁa{O%glilSntg Ithose for
Examplt,123 4]jomS: qi+A 25y0.2.benzamide O HOH\ N, FNN N
~N Thi s conpound was prepared as a TFA salt starting
from4-[7-(1-quinolin-6-
Example 5@ DPphopy-N) 21 -aaziofifyrLoldjif-1-yBetd) A4 [2Zduindinyd-] benzoi

vimer oot R HRRARER 895" Hampie: 150:
2- Fl uoro- N- (trans- 4- h%dr oxycycl ohexyl )-4-[7-(1-quinol i
n- 6-yl et hyl )/i mydazo[ 1§j2- b]
[1,2,4]triazwAc '
PCT/ US2007/ 085100 @
1. 6-1-[2-(4-Bronp-3 F
fl uorophenyl)im dazo[1, 2-bJ[ K2
yl Jet hyl qui nol i ne A m xture of N
6T0#4- bovapmmd- flasiopepdiehyis) -al, PEAL- bali aZdrting3- @0th N@-[7-(1-quinolin-6-
ylcycl&%&%&%@i@o[%—éﬁéii%gn’é%&lﬁgeggo% gch %Slngd[?r%gerdlllrgse Qnaﬁo%gus to those for
ExampledR3. axCo4S8 (gt elsii4.6- yl but anal (0.10 g, 0.44 5 mol,
prepared as described for Exanple 122, Steps 1-4) in
I sopropyl alcohol (3 nL) was heated at
Example 151: 2-Fluoro-N-(pyridin-2-ylmethyl)-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-

riazin-7

b][1,2,4]triazin-2-yl]benzamide

0
X N
o p
N N. P
F Z NN N
P
NT 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) =490.4.
Example 152: 2-Fluoro-N-(pyridin-3-ylmethyl)-4-[7-(quinolin-6-ylmethyl)imidazo[1,2-
b][1,2,4]triazin-2-yl]benzamide

o)

F

A N
O >
N ZARN N\ N
PN
NT N
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110 C for 48 h. The m xture was adjusted to pH 9 by

adding triethylamne. The volatiles were renoved
waepase418tduced pressure and the residue was puPCTUSH0T85100

chromat ography on silica gel with MOH in nethyl ene

6 g§rl de Ods%/)?gfq; Sreggr r8?d54£ag eilﬁarltgg %t Oduf%: (9[}?1 %ﬁnolin 6-
yleycl@prbphylhiriidazbt I, 7b)( 1.2, et crrn-3 - lﬁHlﬁﬁkdﬁ fyd Yding I?iaé’eﬂ{lr]:s Zmalngbuds, 18 those for
nitrile m xture o
Exam%l]efﬁ% ;Zd(l\ﬂs @Iﬁj %?g ggwuor ophenyl )i midazo[ 1, 2-b][1, 2, 4] tr

iazin-7- yI]ethquU|noI|ne (0. 100 g 0. 223 nnDI)

ot ass] anof errate trih dra Q , 0..06
examb 85 e N Bk B bR Sbus7-ytongitirk sy Mo 1.2
b] [1,2 @@tk iazidi2wT bataintlde (2 ng, 0.01 mml) in N,N 15

dlmethylacetamde(l(; m.) was stirred at 120 'C for 2

h. LCVS showed the regpction was conplete. The

reaction vvas W{h water,

brine, dri edNov r MISO |t gred congentr at ed.

The residue was puriflie y N ¥“on silica

gel with MeOH in net hyl ene l.&={de (0-10% to afford

t he desired product (0.10 g, %IO% LCVS: (MHH) =

395is0 coﬁﬁbuﬁﬂepfag prepared as a TFA salt starting from 4-[7-(1- qumohn 6-
ylcyclﬂqr?prylll)g%%%zoél )7%7 ?@é%ggr:la%%lac o 6e¥1|zoelcg Q cll &s'uﬂg [()jrgce(a I analPoggus 10 'those for
Examgle A3 Q1COASt(M7H( £4QQ#.nol i n-6-yl et hyl )i m dazo[ 1, 2-b][1, 2

,4]triazin-2-yl]benzonitrile (50.0 ng, 0.127 mol) in

conc. hydrochloric acid (0.6 nL) was stirred at 110 'C
Examphedf4ti Z;]-Hluord:Ne(quyi‘i‘dhnI-ymml)-ét-[GF(quiﬂadlir(-Wm)éthlﬁ)im)datzojl,2-

b][1,2,%5t¥1az LS RiGd, Product. LCMS: (MrH) = 414.0. 25 Step

2- Fl uor o- N- aNs- 4- hydr oxycycl ohexyl ) -4-[ 7-(1- qui nol i
n6y|ethy|)(n;g%z/%u - bJ[]., 2, 4Jtr|a2|n2
yl Jbenzam de INOp | et hyl a <
nmol ) was added to tthe sy ir
(1- qui nol i n-6-yl et hyl ¥i ni daz§
| ] benzoic acid (5.1 ng, 0.01 N, trans 4-
am nocycl ohexanol hydrochl ori (3.7 ng, 0.024 mml?
anfishepprunil g @ - pregped as a TFA salt starting from 4-[7-(1-quinolin-6-
ylcycl%r@ﬁ&bﬁrﬁﬂd%ﬂl‘ f@f[h)’ Llﬁr'i@zﬂp) ﬂmmwl&'ﬁ@mg r)ocedure?\| anﬁlogous to those for

hexaf’l uor opho ,
Exampjie}23. hWM@r%ﬂ‘Bd:eSOf‘d 6 rrL) at O C The m xture was
stirred at RT for 4 h, and purified by RP- HPLC(pH 2)
ive the desired product as a TFA salt. LCMs: (M+-H)
Exampleégi »Fluppe Ny pyod sy beletsh-Eidavsoliogybsshiimidazelist e
b][1 thﬁpiazm- 2-yl]benzamide . . L
| uoro-N-met hyl -4-[7- (1 -quinolin- 6y|ethy|)|mdazo[1
,2 b][1,2,4]tr|az n- 2- yI]benzam de O N HF N 11
i S 3 ared as a TE t starti ng

O|I1Q 6-

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) = 504.3.
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5 ylethyl)imdazo[ 1, 2-b][1,2,4]triazin-2-yl]benzoic

aci d using procedures anal ogous to those for Exanple
WAIMS/06IVE: (MrH) = 427.1. Exanple 161: PCT/US2007/085100

N- Cycl opr opyl - 2-f | uor o- 4- [7 (I -quinolin-6-ylethyl)imd

1 4 tr ] benzam d A H
ExamPEdsGy Kok N Ty BBl AR RE e Puitridpeo -
b] (1,2, HHAiagial 2ty e daimidg from 2-fl uoro-4-[ 7-(1-qui nolin-6-
ylethyl)imdazo[1, 2-h][1,2,4]triazin-2-yl]benzoic acid
usi ng procedures analjpgous to those for Exanple 159.
LCVS: (MtH)
2- Fl uoro- N-[ l
olin-6- yleth
[1,2,4]triazin-2-yl]benzam d
Thi s conmpound was prepared asNa TFA salt starting from
2Thisuepmpelnfl 7w@d - pepared | 4 G TFA salt starting from 4 [7-(1- quinolin 6-

LT A B R TG I B v o
Examjlo923. ILCVE: (MMHM)- 564.397. 0. Exanpl e 163:
2- Fl uor o- N- (2- net hoxy- | - met hyl et hyl ) -4-[ 3- (| - qui nol i n-
6- ylcyclopropyl)imdazo [1,2-a] pyrimdin-6-yl]
Example3an2-itiot @8- [(¥8)-1068dro Sy GRyRCT/dils B 9P €1 H 4O -(qhinblin-6-
r| m di n-5yl)-2
ylmeté’flbor o%‘gg’%gﬁ%% 4ém(l nilllbepl on dgf sodi um carbonate (1.4
g, 0.014 nol) i ter (8 nmL) was added to a m xture
of  4-brono-2-fludroRenzoic acid (1.0 g, 0.0046 nol),
5-(4, 4,5, 5-t &ixgm y 2d|oxaborla-2 5
yl')pyrim din-2-amne (
tetrakis(triphenyl phespR ;
mml) in toluene (16 nl) an\eylga ol (8 nl).
resul ting mxture was heated &t 120 C for 15 min. The

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) = 499.3.

Example 158: 2-Fluoro-N-[1-(hydroxymethyl)cyclopentyl]-4-[7-(quinolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide

O
HOA >/<\N

H N.
F 7 NTN N

PN

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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reaction m xture was washed with ether (3 x 10 nL) to
renove inpurity. The aqueous |ayer was adjusted with

WO DOoBIGd415D pH 7.0, and purified by RP-HPLC ( pHQDYS1007/085100
afford the desired product. LCMS: (MrH) = 234.1. 10

Step 2. 2

fluoro-4-[3-(1-guinol i} - 6yl cycl opropyl )i m dazo[ 1, 2-aJp

yrim di n-6y111d).b achg A m xt ur & of

4- (2- am nopyri md¥n-15- y| fl %oroen ac d (0.20

g, 0.86 mml) and

chl or o( 1- qui nol i n-6-yl cycl opr E])dc)cet al dehyde (0.21

g, 0.86 nol) in ethanol (8 nL) "was stirred at 100 C
Step 106t DY QBkomo TR QBek) )R diBo R 24b FF 1 Nafiripaiki-i75 i ]edyByinoline

TP 45@_1%:6 to%t e{Jflgr(r)nq%—% !}Elorop enysq 2p 4{ glgglgglamir}es (ll'Oglb/Sr:ng,( 8/5- ‘H)6 mmol,
preparﬁd a0d@edbe( ZorEtdngply 7 1Stemt hy) ﬁideJ:@loré—3[cﬁm(oﬂin-ﬂlyillfmtﬂnhlm)ﬁ() g, 0.44
mmol, %%lfl% Sx?sg%l[be)dlf(r)rr1 ng T él' 12?2 St%gsp }/ 4) 1n 1sopr0p lyalléjoggln(% %E) was heated at

110 chfrl A308. OF - h Bitufrdl weltl bdljdtédntoBply 9ChiC hdaeopiyihy lafiind AZR] doliles were
remov?cl_ %ﬁ%%%ﬁ é)geéw_%g gmg gegl(zdgé ﬁzﬁsa c q‘ﬁé éy ﬁ%wtograpl?y on 51111),a gel with

MeOHbanaahylé@zbloride (Oy$% Xyt atfosd dhe nedilsy padua ). phesEeNLomS: (M+H) =
448/é‘gg)eqxafl uor ophosphate (40 ng, 0.090 nmol ), and N, N

i sopropyl ethylamne (31 L, 0.18 nmol) in

N, N- di msthylformam' de (0.5 nL) was stirred at RT for

Step 22358 S T QR S PR Gt > B2 gy 1

4?;61?. gii')xtﬁ_xa:’rghﬁ‘ }461:‘6 1gZS—(4_—l§f)Ifnlo—3—of:ugrop?engll)}mlda;z?[1_2 ll)][1,2,4]tr1azin—7—
stendanihg (Guher ToR s phispiom PR Tded Go me 006
mmol )¢ y&di@p capyale @UUN@|l 0 HQ n’(nldl) arfd 1ghlladiddn abetate K2 ngN0.01 24md0Oin N,N-

dimeﬂé’?ag%érgga %]?Z B}IrST /asU§12r9 9565%01% 2 I-Il-hliéMg (s)}rl‘r(})\x%ﬂ r‘gl(lje r\évafac%on was complete.

The rédefidnUasodifrtdd3wifhl EfPA ) Glakhied Grisi eytel, OpnG pied iomdrddzs),] fikered, and

conss R, L bR Y 50 BB Ry n ot
chloride96-10%) b dEfoadmat éesik&bproduct (0.10 g, 60%). LCMS: (M+H) 395.0.
2-Fluoro-N-(pyridin-2-ylmethyl)-4-[3-(1-quinolin-6-ylc
ycl opropyl )i m dazo[1,2- a] pyrimdin-6-yl] benzam de O
Step 3-Nubro-4-[7-(1-quinolin-6-ylethyl)imidazo[1,2-b] [1,2,4] triazin-2-yl] benzoic acid

2-Fluoro-4-[7-(1-quinolin-6-ylethyl)imidazo[ 1,2-b][1,2,4]triazin-2-yl|benzonitrile (50.0 mg,

1

0.127 mmol) in conc. hydrochloric acid (0.6 mL) was stirred at 110 ‘C 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-
bJ[1,2,4]triazin-2-yl] benzamide

N,N-Diisopropylethylamine (6.4 pL, 0.037 mmol) was added to the mixture of 2-fluoro-4-[7-
(1-quinolin-6-ylethyl)imidazo[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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T, r . rl This conpound was prepared from

2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imdazo[1, 2-
W@R@E$06415Ti n- 6-yl ] benzoi ¢ aci d usi ng procedur eBCT/US2007/085100

anal ogous to those for Exanple 163. LCVs: (MtH) 10 =

515. 1. a e 166: - - -
xam e SR NP - - Brosy Gy dage 2t 2 hespgin 2
yllbenzaifidey| cycl opr opy!| )i m dazo [1,2-a] pyrimdin-6-yl]

benzam de NN F ‘o N ref ~~ 15 This conmpound was

prepared from

2-fl uoro-4-[ 3- (CIxqui

a] pyri m di n-6-yl ¥beng

anal ogous to thosd fo

541.1. Exanple 167: WP

2-Fl uoro-N-(1-pyridin-2-yl Bﬂ/rrgl idin-3-yl)-4-

[ 3his leogpomel s rep2@d as a TFA salt starting from 2-fluoro-4-[7-(1-quinolin-6-
e UENE AR GRS Bl LT R Sl BRTRER 96 o o
ExamgleflEU ISt (MIH( £4qui.nol i n- 6-yl cycl opropyl )i m dazo[ 1, 2-

a] pyrimdin-6-yl]benzoic acid using procedures

anal ogous to those for Exanple 163. LCMS: (MtH) =
Exampl¢Q 6 2. NACyclopbo piE2-T0 8y-6-674 1l Sqhni kI 632 in0i 8470 (IR -b] [1,2,4] triazin-2-

Exanpl e 168:
yl]be"f—"ﬁiﬁgor 0-4-[ 3-(1-quinolin-6-ylcycl opropyl)im dazo

[1,2-a] pyrim 5i n-82yl]-N [(3R)-tetrahydrofuran-3-yl]

benzam de . \ [ onpound &/as pr epar ed

from H

2-fluoro-4-[3-(1-qu LJimdazo[ 1, 2-

5 a] pyrimdin-6-yl]benzoic \ac)ig si ng procedures

anal ogous to those for Exanpi’e ¥63. LCMS: (MrH) =

494. 2 : . ) AT e T

o s Oy FBired i TN P EPSIBE Sy g 71 -uinotin-o
ylethy]imi@aza(]l, 2081t 1i, 234 |ttiapin@-yl]bpnaAdic acid using procedures analogous to those for
Exambh 366 R4 {43033 ¥/ met hyl ) benzam de O H N

Example 162: 2-Fluoro-N-[1-(methoxymethyl)cyclopropyl]-4-[7-(1-quinolin-6-
ylethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide

0]
O
H

/N\
F NN N

PN
This compound was prepared as a TFA salt starting from 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) = 497.0.

Example 163: 2-Fluoro-N-(2-methoxy-1-methylethyl)-4-[3-(1-quinolin-6-
ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamide

123



10

15

20

25

cyo'**' '~ F N 10 N N This conmpound was prepared from

2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imdazo[1, 2-
W@R@E$06415Ti n- 6-yl ] benzoi ¢ aci d usi ng procedur eBCT/US2007/085100

anal ogous to those for Exanple 163. LCMS: (MtH) =

508.2. 15 Exanple 170:

N- Cycl opropyl - 2-fl yor@g- 4-[ 3- ( 1- qU|noI|nﬂﬁkyIcycIopropy

)i m dazo[ 1, 2-.¢a] - p¥r¥q1d1n 6-yl4? beﬁ?én1de it N

...........

F 11 This conpound yas prepared from\(
2-fl uoro-4-[ 3-(1-qui nel M= 6\y1ayoL0pF6pyl)|n1dazo[1 2-
a] pyrimdin-6-yl]benzoic ach |pg pr ocedur es
analogous to those for Exanpl@ 1%3 LCVS: (MHH) 20 =
464.1. Exanmple 171 o

Step 124G queit ey N Syl £-/{uneabriseiprieidny | ) - 2- met hyl propyl ] - 4- [
3A(shiufibh BRdokfmBrartbh&y €l LP rOQHX lndolly¥h dR &P 81 I;IIL?WQS-I added to a mixture of

pyrimdin-6-yl] benzam de 2008/

4- bronpe?r-ﬂw@”zbmwesﬂb@l 008r 0. ﬁ%@ HNDThﬁ ¢ 4e5@-‘nt9§em@h>olds3 2-dioxaborolan-2-

yl)pyrﬁHl@iH@[a%Qnef ( 1@% 6.8 mmol) and tetrakls(ltrlphenylphosphlne palladium (0.3 g, 0.2 mmol)
oro-4 gui nol i n-6-yl cycl opro i m dazo[ 1, 2-

in toluaﬂlepg}é inHH) @nd cféaary)ll I%}@hh dihe reselfiae %’inﬁ@ WB? g@@é@f 420 °C for 15 min. The
reactlcﬁnlﬁlx@lﬂ@ "Jv%s Wsﬁeh%ﬁl étﬁér (@QWL§ té—@g‘inovle%untgll\ﬁfl@ aqueous layer was

adJustezl \mﬂm éNdMl tp g%( 10 q’f’di’id rifig e &Pé@l’éﬁo@ﬁow Ity pHigrd dboglesirgl product.
LCMSIyfi obsli n- 6- yl ] benzamide c: F N N This conpound

was prepared from

2-fluoro-4-[3-(1-quinolin-6-ylcycl opropyl)imdazo[1, 2-
Step 21ﬂﬂz§(]r93¢[ﬂ3m ghzﬂolgz oL }Z]:)Q%Z&)ygmﬁt@dzg[ 1 %&]E}g’zngflzg%eﬂ}ye%zc acid

anal ogous to those f E
424 Ir@xtuIEXgnﬁ(%armrpspynmldm 5- yl 2 ﬂuorobenzmc acid (0.20 g, 0.86 mmol) and

chloro?l ('fdlﬁ@iﬁ% ﬁbﬂ@%@&/l‘)d&‘et&d[ﬁ:%@ r0()’ b{( E,y @. 86jinel') 2n ﬂh)nﬁif(@ Qﬂ[,;w lstirred at

é& qui nol i n- 6- P i m dazo
100 %y)fvi:rmg EhBIWTO%@WZ‘H?n“@é pgrl >d by -HPLG to a %d ther

LCMS: (M+H) = 425.0.

ired product.

Step 3: 2-fluoro-N-(2-methoxy-1-methylethyl)-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
a/pyrimidin-6-yl] benzamide

A mixture of  2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-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-fluoropyrrolidin-1-yl]carbonylphenyl)imidazo[1,2-
a]pyrimidin-3-yl] cyclopropyl}quinoline

J
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NF Cd 15 Step 1. NN -dinethyl-N-pyridin-2
yl et hane-1, 2-di am ne A m xture of 2-fluoropyridine
W@ 200886417 5 mmol ), N, N -di net hyl -1, 2- et hanedi Bei/082007/085100
(1.32 g, 15 mol ) and sodi um carbonate (1.59 g, 15
in 4 di oxane u

OB ORI BRRP SoUal ol ST ey g nidazol1 2
a]pyriRitn-€9Nigandic ati@ dsinglftecedast thadgw@so ddsetvapeimpled63. AAMS: (M+H)
=496:ﬁ“h 1, 4-di oxane (x2), and then dried to give the

esired product (810 ng, 98% . Step 2.

2- Fl uor o- N- net hyl - N- 2-[ net hyl (pyri di n- 2yl ) am no] et hyl -

ui ngl i n-.6- ylcycl aprgpy! )i m.dazo[ 1 -
5 exampieyps Filon RSy B BT Bl Bastesapydimidazolt 2-
a|pyrinidin dSARHZ088400 Thi s conmpound was prepared from
2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imdazo[1,2
a] pyrimdin-6-yl]benzgi c acid using pr o*%*Qur es
anal ogous to t,hQse fNof Exanpl e L68 L€I\/B (I\/H—|) =
472.3. 5 Exanpl el i A
2- Chl or o- N-methyi 4- [B Ci q nolln 6- y1 cycl opropyl)im
dazo [1, 2- a] pyrim din-6- vyl beﬂ;jamde 0O U NN HI
fie N . 'N Step 1 msthyl H
4- ‘12 am nopyrim di n-5-yl)-2-chl orobenzoate A solution
of! ﬁdioa@gwnw&m@mﬁ%& &01@02 Hoorg4-[3-(Bavipelinyo-y leyahepr g D g dazo[ 1,2-
pyrnmd)n YRFbAdAE i Bsife ]m)é@d%@anai]ﬂgo&fto Lok Example 163. LCMS: (M+H)
br ono- 2- chl or obenzoate (0.49 g, 2.0 mmol),
10 —515$~(4 4,5,5-tetranet hyl - 1, 3, 2- di oxabor ol an- 2-
yI)pyrlmdln 2-am ne (0. 31 g, 1.4 mol), and
t et r aki s tri phenyl phosphi ne) pal | adi um (0.08 g, 0.07
Exampiedp§: 2+ H woge- B’e@d’ymlﬂsz-mycl%mﬂméfﬁﬁw@i Fayinoliped- - The
leyclb 1imfhz8f SLp R iR -6SAb&Famiae120 C for 15 mn. The
v rlggg%l on my[;l(t uzir}%}ervvas ex??act ed wwth Et OAc (3X20 nl).
The conbi ned organi.c {iayers were washed=with brine,
dried over anhyo[r ods . Nazs\{ozt filtereds and
concentrated. [ The r&si oEue as 15 Teerys‘t allized from
met hanol and éth@r The “pieci plpgal'\e was col |l ected by
filtration, and washed with l,ether to afford the

-------------

desired product (0.22 g, 59%N LCVE: (MHH) =
264.0/266.0. Step 2. nethyl
15 2 Tok| compevhd] Bag( ﬂ_reppmd:d] Gbinn2-GyérayhelB -6 prapyiin)6-pictderodpy]) Raidazo[ 1,2-

pyrnﬁ%{éé rqunlg nzm? X(!IA grﬂgnpqgcteﬁlfA %‘af&gﬁ’? OSI‘%O 8%eznf§1; ?lenzgae &%3 LCMS (M+H)

=541.0. 83 mml) and 20
chl oro( 1- qui nol i n-6-yl cycl opropyl ) acet al dehyde (0. 20
g, 0.83 mml) in ethanol (6 nmL.) was stirred at 100 C
Exampled6Tri 2fiiluororNe(1pysidin-mlpprootiding-yig4- [2-0Rqendlinaé-ed t o

20 yleyeldibRiflmidiGo T 244 5y RAQATLE L ¥ Slideas

This compound was prepared from 2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzoic acid using procedures analogous to those for Example 163. LCMS: (M+H)
=570.2.

25
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directly used for next step. LCMS: (MtH) =
455.1/457.1. Step 3.

WQ20B064167 4- [ 3- (1- qui nol i n- 6yl cycl opropyl ) i m de@op32087/685100
Jpyrim di n- 6yl ] benzoi c aci d 25 A m xt ure of nmet hyl

e 01 BT B it

[(3R)- kdtltahydmlh‘yd-BQX]Ibdﬂaﬁﬁdmhydr ate (34 ng, 0. 82 mol) in
nmet hanol (0.99 nL) and water (0.33 nL) was stirred at
40 C for about 3-h. Fhe m xture was adjtsted to pH S
by addi ng 4N I-ICI A A, A= di oxane,- The»vol atiles were
renoved under reduted preSsure Th& pedl due was dried
to give a crude pr dpc’t\vm cﬁm&s cont ani nat ed wi t h
Licd and was directly used Ifor 30 next step without
further purification. LCMS: UI\/HEb 441.0/ 443.0. Step
4.
2 Toh| @mpoiddnetshyicpate] 8ofl2-uirndt[B1ii-Gyihayetd-ployadgydpyl)midazo[1,2-

e R FRBAT BT SR PERTL Sy s oy Eapoc e s v
=494P0 a m xture of 2-chloro-4- [3-(i- 128 WD 2008/ 064157
PCT/ US2007/ 085100
qui nol i n-6-yl cycl opropyl )i m dazo[ 1, 2-a] pyri m di n-6-yl ]
Exambled6%i 2-Fhora4(|8(10Quinelimé-ylcydeirhyyimidago [( 2M] pyrimifli-6-y1]-N-

(mnﬂé? rlagﬁ?qﬂﬁt|%?' r|s(d|nethylanlno)phosphonlum

hexafl uor ophosphate 04 rTg, 0. 032 mmol )

N, N- di net hyl f : nmL

stirred at R h,

(pH 10) to af Pd t hg-Oest e

= 454.1/456.0. Exanple 175: | s

2- Chl or o- N-cycl opropyl - 4-[ 3- (&< qu¥ nol i n-6-yl cycl opr opy

! )ﬁ"lhfg] c%ﬁ'ﬁ‘g%dgﬁwgs V\g@%ar@&e/ Fﬂgfg‘ ?hﬁor@ 4y[[‘a]( 1 Hﬁﬂglm gﬁy%p{rop]y&mmazo[l 2-
alpyriidghé-ghigendoif 8ci¢ QSIWrnwhmns Srajgzoydh dpsofpy Examplddad[LICNS: (M+H)
—5083] pyrimdin-6-yl]benzoic acid using procedures

‘anal ogous to those for Exanple 174. LCM5: (M+H) =

480. 1/ 482. 0. Exanpl e 176:

.0 6: 2.

Examﬁ e(ljgbr : 1rKIn dy%lo[pgoéfﬂ‘f %H} ?[Sn(l qlMlll(ﬁlYlCd ﬁWc‘i’tﬂW}ﬂy’l){iﬁlmﬁ{ 3
a]pyrifitidinréaylibgnesimidan- 3- yl ) benzanide 0 H N N N Thi s

conmpound was prepar ed from

2-chloro-4-[3- (1 qwlzol i n-6-ylcycl oprop“yi)l m dazo[ 1, 2-

a] pyri m di n- 6- yI'Thenzgit:,aci d uS\[___n, ""‘pg\gedur es
anal ogous to thoseqfof Exarrp[e 174\1 \\\\\\ (MtH) =

510.0/512. 1. 20 Exarpl 17 M-

2- Chl or o- N- (1- pyri di n-2-yl gp&#m 4-[ 3- (1 qui nol i n- 6-yl
cycl opropyl )i mdazo[1,2- a] pyrimdin-6-yl] benzam de
HT 18 c’é'mpg)'uzn% was prepared from 2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzoic acid using procedures analogous to those for Example 163. LCMS: (M+H)

=464.1.

Example 171: 2-Fluoro-N-[(1S)-1-(methoxymethyl)-2-methylpropyl]-4-[3-(1-quinolin-6-
ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamide
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WD 2008/ 064157 PCT/ US2007/ 085100 Thi s conpound was
prepared from

WQ2WBlers? 4- [ 3- (1- qui nol i n-6-yl cycl opropyl )i m BEUFDH2085100
a] pyrimdin-6-yl]benzoic acid using procedures
anal ogous to those for Exanple 174. LCMS: (MtH) =
545.1/547.1. 5 Exapplg 178:
6-(1-{6-[4-(Az }ldsn a- ylcarbonyli 3‘ghlonophenyl]|n1d
azo[ 1, 2- a]pyrrn1ﬁ’n%B \yf} cycl op o@yl»qw;nollne 0
Thi s conpound was pHePamed&fr@ \\\\\
2-chl oro-4-[3-(1-quinolin- 6Tyl dhopropyl)|n1dazo[1 2-
a] pyri mdi n-6-yl]benzoic aC|6Nusth procedur es
anal ogous to those for Exanple 174. LCVs: (MtH) 10 =

4%9rs ]Ljoﬂl%gulgl W%Xﬁtgpo{rﬁi i}rZI% 2-fluoro-4-[3 é 1 qulnohn 6 ylcycl Spropill)lmldazo[l ,2-

| oro- N- gyrldln -yl pyrrolidin-3- %
pyrnﬁtﬁilln %y@benw@:% BpROPYEeyimg %mlmoq}sro $hosg fOpWﬁlﬁp ilh 6&%? (M+H)
—s5o4penzamide J H! rki f ~. NNE\, 1 15 This

conmpound was prepared from
2-chl oro-4-[3-(1-quinolin-6-ylcyclopropyl)imdazo[1, 2-
N > . s s o
e R e By e hr i 2 piain
yllbengggidg/ 588. 1. Exanpl e 180:
2-Chl oro-N-[ 1- nethyl 2-(pyridin-2-y|oxy)ethy|]-4-[3-(1
-qui nolin-6- 20 i

(,\ \\\\\\

H Thi s conpound was prepared from _____________ %

2- chl or o- 4- [ 3- ( 1- qui nol’i n¥%6- Vléyclopropyl)|n1dazo[1 2

a] pyri mdi n-6-yl]benzoic éqh& KMSi ng procedures

anal ogous to those for Exa le 174. LCMB: (M+H) =

5%1?15 1({0%1{)% Wgsspr%gaged rom {l(ggﬂgé—?(l El)lgrEéllLrJlS 919%1%%%%1 tmidazo[1,2-
]pyruﬁ}dﬁ’-]di -of] lo)anNn( 4% vsing ffrdéadethytabigbusad cdasdion Eximile 163.MANIS: (M+H)
4248py| 4-[3-(1-quinolin- 6-ylcyclopropyl)imdazo [1,2-a]

pyri mdin-6-yl] benzamide Hcl, ,._ N This conpound

was prepared from

ExamgleQ? 05 %‘l d(“%l régth?l]% Bﬂz eﬂlef?(gﬁrl XCZ| ﬁlml % %aéoc[umo%n-&

ylcyclmpydgmwm[a 2typerdnidor- 6-Euhquhmm74 LCIVS (MH—I) =
567.1/569.1. Exanple 182:
2- Cyclopropyl 5-F3-(1- qblnolln 6- yIcycIoﬁFﬁpyl)lnldazo
[1,2 a]pyr|n1d$nN6-f- R N

\--\v\._-_-;- N

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-cthanediamine (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-methyl-N-2-[methyl(pyridin-2-yl)amino]ethyl-4-[3-(1-quinolin-6-
vicyclopropyl)imidazo[ 1, 2-a]pyrimidin-6-yl] benzamide
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yl]isoindolin-1-one d 5 ~~ 10 Step 1. nethyl

4- br ono- 2- (br ononet hyl ) benzoate A m xture of nethyl
wa2mB061352- met hyl benzoate (0.7 g, 0.003 nol), PCT/US2007/085100

N- br onosucci ni m de (0. 65 g, 0.0037 nol) and benzoyl

oxi de (0.038 nmol ) i.n. carbon ..

PabR SomPoitgs alows ToRaenPar LAt o gyelopropy imidazol1.2-
a]pyrilatdﬁmspl]lﬁﬁheoloﬁmm tdiigOgrecedinds andldaous th €hosd fob Exemplad 68.aainest (M+H)
_47230 RT, and filtered 15 through silica gel eluting with
T 1ch|oronethane foll owed by diethyl ether. The m xture

concentrated and the reS|due was purified by

Emmn@%gﬂa LM N Pl Bt el Ty g Tagagl 3 ghgyrimicin-6-

yllbenZdi@j@de2. 5- br ono- 2-cycl opropyli soi ndolin-1-one 20 A
m xture of methyl 4-brono-2-(brononethyl)benzoate
(0.13 g, 0.42 mol )} cyclopropylan1n€\(0 034 L, 0.49
nmol ) and potass+Mﬁ¥Qarbonate“(O 090, g, 0.65 Mol ) in
ethanol (0.9 ni)ywag stirred at 40, Hor 3 h. The
reacti on m xture was QUen?hed Wi th'sat urat ed sodi um
bi car bonat e and extracted MﬁﬂhNEtCﬁc (3X20 nL). The
conbi ned organi c | ayers were washed with brine, dried
over anhydrous Na2SO4, filtered, and concentrated. The
Sﬁ?If@@@ddé2%H§WBUWWﬂWéHﬂb%f@Q”éﬂF@ﬁ%tography on silica
9@l soWibio %’sﬁ&r@é&rbbrﬁt esg ttho@fih r BhEL la to a mixtur
A G A AR 7 A0S (el R EE RS R tou minture
of met&vlélpbrgmoé c@@r@ﬁgw@tﬁ 119}@ didnmol), 5-(4,4,5,5-tetramethyl-1,3 2 dioxaborolan-2-
1 opy
D Do 00" A ot ae e A ARt (005 & 007
mmol) ig tglgeng, (5. n?@ Hehsthpnel3 Wy e Fhy @Str}'tlngu)nxmswa%@@&dt% 130 °C for 15
min, TR ¥dabih Riktupe @asoaqa&ew% Emwkmﬁw aqb b&nﬂ)m&mgam layers were
0.095 g, 0.38 mmol) 5-tetraneth
washe ‘@thzbﬂﬁle@%ﬁérocyrsrahn@dwa é,vpsqn diltpred apd ?féwmatfé ghe residue was

recrys{aué@u HOR nethaBthnd LBkF, ke %ﬁetnbitab evayl:cniaaé@m AR, lAdWHIRed with
in toluene (1 and et hano

(0 0.0
ether tp gffgrd ﬁlte)deSIFFdPhOéiu?téé%? &ifep)- rhGM%r(MﬁkBs 8Peev%at 120C
for 15 min. The reaction m xture was then quenched
with saturated sodi um bi carbonate (5 nL) and
Step 2o etk @ ditt[B-(Eaane!in-FHeY oiamil) @14yl st e e difigfs i hgnzoate
WAL RixtRE loB et ?f h @aﬂnkwmqtﬁﬂﬁcm%%mté td e afls3 mmol) and

and concentra he resi due was purif

chloroglhguanpdin &@f %Wr%ﬂ)@pm}dglgd@éq 20,8 t%3f@@@lm fﬁléﬂ*l‘@]l (6jnp-) was stirred at

100 @I'o‘%lln%ﬁp iRt RakBord Biix@drt QFad cBﬁ%nt‘E’eﬁ&i foeﬁfoﬁf’d aUGtde (:0dfA&hich was
. = '967.1. 10 Step 4

dlrecﬂz an,fPrdmﬂchI L@&[S 3(5\D€*ﬁ)quﬂ5r§ df45hle
ylcyclopropyl)lnldazo[l -a] pyri mdin-6-yl]isoindolin-
|- one A mxture

Step 35 2chlorgd- ﬁ%ﬂyﬁ‘%l’fﬂhm6rY-l‘5(d§?P”)0P)ﬁ)-”&ﬂ€¥%{J?ﬂwlﬂ%ﬁl AdbPyrelr agh

e A( Rk, of OnQifs2 ZTH@(Lr}) 4 [@f@fj-qumohn 6- lcyclopropyl)lmldazo 1,2-a]pyrimidin-6-
chlorogﬁDqU|noI|n cycl opropyl yacetal dehyde E

yllbengoatr 6l Sdomy. P41 mawph @mfﬂlﬂaw&wéthde gonoly ra‘fﬁ)ﬁw 0N mol) in

methaﬁJl i@ 993191L}'i§nd%te@((§)yﬁﬁlﬂ} M stirrd D& 4@ G BOut I X THE RixWAS was adjusted
purified by RP-HPLC (pH 10) to afford

to pH S by adding 4N"HCl in 1,4- d10xane 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-yicyclopropyl)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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the desired product. LCMS: (M+H) = 458. 1. Exanpl e 183:
2-Ethyl -5-[3-(1-quinolin-6-ylcycl opropyl)imdazo[1l, 2-a
WQ poosioed18T n- 6- yl]isoindolin-1-one I N 20 Thi BCT/US2007/085100

conmpound was prepared from nethyl

qUIn()lHﬁé;Vngcg(fpé;OQg'Bn?lﬁ%g t%;%p;r%%g qa}%lﬁ)fgzz)l n%@,\@og‘{ edu ), methylamme M

m e mmo enzotrlazo 0X rlS met amlno 0S onlum
in 7M46. 1.0.2Exanp| e 0184:mmol), b I-1-yloxyt (d hylamino)phosph

hexaﬂb?réévl\ﬂ?{a%oe( %% %%p %tl) % W(ﬂl{lﬁ %15'1% r%l'“ n(% (bg _Ir(?ﬂ)y Il"ﬁé/ (I:nlbgure was

stirredi 28 @ITNAOP ihnank-therepuNfiedNby RPKHPIN (WHTH))So afierp ahndbsingiSproduct. LCMS:

r rom nmet hyl 4-brono-2- (brononet hyl ) benzoat e
> (M+H£ E%Sf&%ﬁrocedures anal ogous to those for Exanple 182.

LCMVMS: (MHH) = 490.2. 132 WD 2008/ 064157

S / 08510
Example 148 Gbors AR PRI R HEY 9preey) "BertihRopy
a|pyrimididied@pehzanidda] pyrim di n-6-yl] isoindolin-1-one N
,~wra N a This conpound was prepared from nmet hyl
509. 1. Exanple 18 5 N 4B

(MrH) =

2-Met hyl -5-[ 3-(1- quunoH n-?ymcﬁtcl opropyl)| m dazo[ 1, 2-
al pyrimdin-6- yl]isoindolin-i=gne O -NN N NN 10
Thi s conmpound was prepared fr{’om net hyl
4- br ono- 2- (br ononet hyl ) benzoat e usi ng procedures
10 anis CFQBHH@mldoWQShH@@“f%FTOIEXZa%Wé 4184 1-apigpE-6-yIkpglyprepyl)imidazo[1,2-
yrﬂﬁﬁl%x d-y11E08Ph&d 485 procedures analogous to those for Example 174 LCMS: (M+H)
EthI-1{4[3(1 qui nol i n-6-yl cycl opropyl )1 m dazo| 1,
= 480. i/4§2} %yrl m din-6- yl] phenyl} cycl opropanecar boxani de H

anal ogous to tHose, f@r Exarrpl e« 182 WLCI\/IS

Example 176: 2-Chloro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]-N-
15 (tetrahydrofuran-3-yl)benzamide

This compound was prepared from 2-chloro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzoic acid using procedures analogous to those for Example 174. LCMS: (M+H)
=510.0/512.1.

20
Example 177: 2-Chloro-N-(1-pyridin-2-ylethyl)-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo|[1,2-
a]pyrimidin-6-yl]benzamide
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O N--j NI15 Step 1. tent-butyl

1-[4-(2-am nopyri m di n-5yl ) phenyl ] cycl opr opanecar boxyl
wW@e@se4ast uti on of sodi um carbonate (0.56 g, OPODBER2007/085100

nmol) in water (5.0 nlL) mas added to a m xture of

E 8{1}7 é:%gprWdoﬁ%gpr%g%{io c}llcré %éQQ[ 8‘[9 PQ %‘ ' b?c)f plr(?[}yslmldazo[l 2-
a]pyrithidsh-2y bcax@b avid Lidin: ﬁogeldﬁrpy fiialgOiisite 2roadrion Exélﬁpﬁ 17¢,LCMS: (M+H)

9 nol), and 20
‘545?@??gk| s(tri phenyl phosphi ne) pal | adi um (0.2 g, 0.0001
mol ) in tol uene (10 nL) and ethanol (5 nL). The

s mampE AR R TSRS i arae o g flpyripigin >

ylicyclopkropdighinoilikee preci pitate in the aqueous | ayer was
filtered, washed with water, and dried to afford the
desired product (Of40 g, O@@ LCWB fﬂ%kb = 256.1. 25
Step R -G AP gt

|d|n 6- yI]phenyI}cychpr pamecarboxyllc aC|d 133 WO
2008/ 064157 PCT/ US2007/ 085400=A m xt ure of
1-[4-(2-am nopyri m di n-5- ylﬁphenyl]cyclopropanecarboxy
lic acid (0.22 g, 0.86 nmmol) and
c Hhisreoppowd; Yiesl Pranagedy frec- %@reﬁ;lﬁ)( hewnelindenyrdonrepydimidazo[1,2-
alpyritlidifde-3HoMMRE dcid Bsifd B Ahre SalFedus V@R sS fok E&ﬁqpl@tl 740N (M+H)
overni ght. The reaction m xture was purified by
10 =480.K@83H.C (pH 10) to afford the desired product (0.12
g, 31%. LCNB (N%FD 447. 1 5 Step 3.
N-ethyl-1-{4-]3-(1 U|nol
Examyleé% %rErh!ﬂﬁ ﬁlmyaalzlb{’-*rlmr@]hﬂvri -Wy-dil$r(lsquinolin-6-
ylcyclUﬂr})pﬁﬁﬂﬂda}ZG[X QL@W&QﬁE}ﬁ@?I b aigde A mixture of
(1-quinolin-6-ylcycl opropyl)imdazo[ 1, 2-a] pyri
m di n-6- yl ] phenyl } cyolopr opanecar boxyl i;e=acid (20 ng,
0. 045 mmol ), ethylanln& (2,4 ng, B OSAWnnD}) 10
benzotriazol - 1-yl ox {rls(dlnethylahrﬁo)ph@éphonlum
hexafluorophosghate (2_““@ §~05A\nnn1) and
N, N—dllsopropyletﬂylan1ne (23.L,.0£13 nmol ) in
N, N—dlnethylf@rnan1de (0.5 nL)Nma !'stirred at RT for
2 h. The reaction m xture was purlfled by RP-HPLC (pH
10). to afford the desired product LCVS:  ( MtH)
15 4FRis 1com23u1ﬁx\ga?§p]|)r§pa1@8from 2-chloro-4-[3-(1-quinolin-6- ylcyclopropyl)lmldazo[l 2-

yrnNrd(Iiltﬁ Bnsbifacdd Wdifd f¥éeliords irﬂﬂo[ggus(ta 14¢ RPExAmpre M EMTIND. (M-+H)
m dazo[ 1, 2- a] pyr|n1d|n -yl'] phenyl
:586@9§¥bpropanecarboxan1de H ..1f J sl Pal This
conpound was prepared from
ﬂ & qui nol i n- 6- ylcyc opropyl )imdazo[ 1, 2-
Example 180: 2-Chloro-N-[1-methyl-2-(pyridin-2-yloxy)ethyl]-4-[3-(1-quinolin-6-

20  ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl|benzamide

This compound was prepared from 2-chloro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzoic acid using procedures analogous to those for Example 174. LCMS: (M+H)
=575.1/577.1.

25
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a] pyri m di n-6-yl ] phenyl } cycl opr opanecar boxyl i c acid
usi ng procedures anal ogous to those for 20 Exanple

WA B08/064IVE: (MrH) = 551. 2. Exanpl e 189: PCT/US2007/085100
N-[ 1- Met hyl - 2- (pyri di n-2-yl oxy) et hyl ] -1-{4-[3-(1-quino

i n.6- C 0 injdazo [1 2-a] pyrimdin-6-yl]
exampedifi 3-X T oo bR A obe Sl B o i ot
6-ylcydlapropy Bintded|1f2-8pyrimidin-6-yl|benzamide
1-{4-[3-(1-quinolin-6-ylcycl opropyl)imdazo[1, 2-
a] pyri m di n- 6-yl:] phenyl } cycl opr opanecar boxylic acid
usi ng procedure8. ana! ogous to those for Exanple 187.
LCMS: (MrH) = 581) 2. 1134 WO 2008/ 064_;57
PCT/ US2007/ 085160 rExaﬂpFe 190:%4 ¢ oy
2-{2-Fl uoro- 4-[ 3- (rquusk noki, n$6 yl cy‘c-l---@pr opyl )imdazo[1
,2-alpyrimdin-6 yl]“
phenyl} 2- hydr oxy- N- net hyl aCﬁt am de F HOHpoti H
NN Step 1. 2-(4-bronp-2
f r I I 1.6le L
ITH@ %H@glg%éo‘)lp@sz%@%ag{ a%%né{nﬁgi’ %&rgﬁrﬁﬁﬁgﬁ%‘% ?‘rgllcsrcl(\)/%ospyl)lmldazo[lﬂ
pyrnadl@je@-yﬂl@j:naolmqql byieg pjf)ce(iqr.ebar@molg.to those for Example 174. LCMS: (M+H)
_567f155|%[ophenyl)(hydroxy) acetic acid (0.1 g, 0.4 muol),
ylamne (2Min THF, 0.24 nL, 0.48 mmol) and
benzotriazol - 1-yl oxytri s(di net hyI am no) phosphoni um

Examﬁlg)igi | y%gagﬁﬁggﬁéﬁg(&1%§mg%ﬂ c?r)]%gt I!)lerﬁalgéo[isgla]rppfrl 1d1n 6-

yl]lSOleblflblr-Olze h. The reaction m xture was concentrated.
The residue was purified by chronmatography on silica
gel with 10% met hanbl in 10 dichl oro‘méthane to afford
the desired prﬂduct - LCVB: (N%km _______ 2%@ 9/263.9. Step

2. 2-[4-(2-ani nepyH; mdl n-S.yl)i2 % &

f1 uor ophenyl ] - 2- hydr oxy- l\l—’netfl"#yhacet am de A m xture of
2- (4-brono- 2-fl uorophenyl )h% Hydr oxy- N- met hyl acet ami de
(0.4 mmol), 5- (4,4,5,5- tetramsthyl

s A A e Zoamne (0.1 8

(O Dhixtge o@:n&ﬂhyﬂlﬂwrbm@dnqﬂ@ﬂlﬁﬁﬁjammmiag,b@m ﬁo]() ONlﬁorgqsuccmlmlde
o6s TR PRS0, O BB o o
was rdfln@ednandtiuaneatinasphére loff @rt@dert for GUngha nﬁ»&dre Ofas &bd)lbd:a) RiEl and filtered
inouef et Skt KRG P me e SPebd i B octen digrre vas
conceﬁﬂ‘ﬁt&:dfz&ﬁitﬂdﬂ ecsjolue ivfab @dribiyd by hhonmatoggplapby sibica géll witla 3¢l EtOAc in
el IR 00l ST ot hans Lo Al or the

fl uoro- 4 [ 3- (1-quinolin-6ylcyclopropyl)indazo[1, 2-a]p
Step 2y§ bromo 2ncy§o| i]og)t}gg%doh% Ihtyn%r oxy- N-met hyl acet am de

A  mixture of methyl 4-bromo-2-(bromomethyl)benzoate (0.13 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 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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A m xture of
2-[4-(2-am nopyri m di n-5-yl)-2-fl uorophenyl]-2-hydroxy

WO pboge641y1 acet am de 25 (18 ng, 0.066 nmol ) anBCT/US2007/085100
chl oro(1-qui nolin-6-ylcycl opropyl)acetal dehyde (19 ng,

0.079 mmol.)) in. ethanol 4 was. stirre
oot oS Eaeay (i, Pab B It 1 el Bpr? e added 1o 4
mixtudPo fHRbfSn{oHey c ldyopty s oldb - O-ohdn €0.0bsS . r @dS phaclycs-(4,4, CMbstramethyl-

Mt = 468. 1. | 191;
132G B B S T B el | n ®131 cycBopr oyl i m qazg):  and

tetrakiE(ﬁipﬂier@/]lpmwhiﬂ&”)[ﬁilmLﬁn (B2 g, 0.02 mmol) in toluene (1.4 mL) and ethanol (0.7 mL).

The sy DB R URp O D00 Tt NP § BBt wit

saturaté@ Sodume piasrBehafer(® ML) and extracted with EtOAc. The organic layers were washed with

brine, T 4GP AT ogBrie et et iR 1505 g purinied oy

chrométylit)hy=ord8Rcalgel itkEXampiethddP in dichloromethane to afford the desired product

e R

Step 1. tent-butyl [3-(3- oxopropyl)phenyl Jcar barrate

Step 4]1%956 ogzlﬁ)giy?f—ﬁ élgg%nn% Cg))/? B,Ey ﬁrrl% oy%glﬁayrzmzcgn 6- yl]zsoz %o]hn 1-

one tetrafluoroborate (0.064 g, 0.00022 nol) in a flask

! ted d refil ith N2 (3 ti| .
BB S o B gt Opri bl s LR g mmol
and chadelil {qumolib-ylceElbproptl péetd]Ehy i (0 grong e omsl nuaall) beisai @y 2cdhol (0.5

L) v et gradies S b RS ROG R i Re i ey R G b en o affora

the degi@l proddheLaaqM+0T) =S tiure was stirred at 40 C
overnight, filtered, and washed w th dichl or onet hane.
The filtrate was concentrated and purified by 15
Examp]ﬂ ﬂsmm)&ﬁﬂy (BQuinblin-6-glcgdbpropy limddi 2 pyrimidies-anes
I g %ord the desired product (0.5 g, 30%. Step 2.
Yllisoipdolin-1;08€ )| '3_ (2 chl or o- 3- oxopr opy! ) phenyl Jcar bamat e
N- Chl or osucci ni mde (0.27 g, 0.0020 nnL) was added to
a mxture of tert-Butyl [3-(3- 4 .
oxopropyl)phenyl]q@rhanﬁte (0. SQ—g OHQOZO mol ) and
D-proline (0.05/g, 00004, pol ~ln et hyl ene 20
chloride (5 nL) at 0 C The Iy abtlon m xture was
stirred at RT for 2 h and Cmncéhtrated The resi due
was purified by chromatography on silica gel with 30%
EfriC C(')Iﬁbotﬁﬁd( a\ﬂ'fss géﬁa@ﬁf 268 tReydeshihgd-2- (Bfo%%%h ()Qenépate using
889 . VL) = 209.9/211. 0, St ep 3. tent-but yl
procec%@s [alza.lqg@usmoélmge r Example 182. LCMS: (M+H) =446.1.
quorophenyI)inidazo[l 2-bJ[ 1, 2, 4]tria2|n 7- 25
yl Jnret hyl phenyl ) car bamate A n1xtu
E’“““I-:Ble(lﬂf4 ‘bt~ ézrr&eﬁlOF‘Y'ddF%bﬂ@ﬁW'f 13- (lzqumtﬂﬂlr 8‘2’ leyclapropy Hmigayol1,2-
a]pynﬂﬂdm%—ﬁﬁ&ﬂﬁ?iﬁh-)l -@ld tert-butyl
| or o- 3- oxopr opyl ) phenyl ] car banate (20 ny,
0 070 mol ) in ethanol (0.4 nl) was e,

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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stirred overnight at 105 C. The reaction m xture was
purified by RP-HPLC (pH 10) to afford the desired

W@e@doet1s7 LCMS: (MrH) = 498. 0/ 500. 0. 136 WO 20P@r/082005185100
PCT/ US2007/ 085100 Step 4. 3-[2-(4-bronp-3

0 J 2,4Jtria

xampie RO -k%%ﬁﬁ#-ﬁ-aﬁfﬁq%weﬁ ek P midasolt2-
a]pyn(rﬁdlhai-ﬂ]ﬁisolnfdmﬁ-lé’onfel uor ophenyl )i m dazo[ 1, 2-b][1, 2,4]tri

azi n-7- yl]methyl phenyl)carbamate (10 ng, 0.02 nmol)

in trifluoroacetic agcid (0.5 nL) and nethylene 5

chloride (0.5 nl) ma§~§tbrred overnrgﬁt at RT. The

m xture was concentNatéd to afford‘the désired

step. LCMVB: ( MH—D N= 397. 9/ 399I 8y ‘Step 5.

N- (3-[2-(4-bronmd-3

f1 uorophenyl )i m dazo[ 1, 2-bJ[ 1, 2 str|a2|n 7yl ] met hyl ph

emjis) compoupd hydsy pespared fr@@cwﬂﬂat brhmae- (pmrr@n@thybbm@te using
"’laﬁaléf%ﬁﬁtomgﬁ)rkgalﬂlimlﬁi 4icgalydn) 2564 br omo- 3-
uor ophenyl )i m dazo ,2,4]triazin-7-yl]methyl a

niline (5 nmg, 0.01 nnDI) and trlethylan1ne (7.0 L,
Exami;l'eq§gl Mtﬂyl ISr‘[3 QP ﬁhﬁ’nﬂhﬁ 6! yh&cl@ﬂroﬁgﬁlﬁh*)l zégl 2e£]p§1ri'ﬁldln 6-

reaction mxture was stirréd at 't was
yllisoipdelint1-eee by RP- HPLC (pH 10) to afford the deS|red

product (2 ng, 30%) . LCV5: (M+H) 6eh 0/ 470. 8. 15

Exanpl e 193:

2-(2,3-Dichloro

m dazo[ 1, 2- b][1,

6- (2 3- dlchlorophenyl) 1,

ng, 0.076 nnDI) and 20
r

chloro ui nol i n- 6 cIo r cet .
o181 syt s Premivdt “HEmogefipy ARSTeRr PR fha e using
pnmﬂhmﬁmmﬂ@ﬁMSmTMBeﬁﬁﬁkhmpm]ﬁiXKDM&(MBH)BGBIfJed by
RP- HPLC (pH 10) to afford the desired product (12 ng,
35% . LCMS: (MtH) = 447.3/449.2/451.2. Exanple 194:

Example38Di NI-EIDYIGI-N-[BT:(lhyinoliﬂ{6aﬂc()fllogtdpyl)ilﬂiﬂazﬁ.[ij-a:]pgﬁmmimﬁy|
yl]ph%yﬁycépr%age%aﬂ%¥ il di - 25 G-yl | benzam de O - H /|

1-[2-chl oro- 1- hydroxy 2-(1-qui nolin- 6ch%ropropyl)eth

yl Jpyrrolidine-2, éfan_To a cool ed..{0 G) mixture of

(1- qui nolin-6- yrcyciop opyl)acetaLdehydaq(9 9 g, 47
mmol), D proline (1.1%g:+9 4 nn@l)vwn chl or of orm (200
nm.) was added N—chlorosu00|n|nﬁdé (6.26 g, 46.9 137

proce

—nc_

4

vl cycl opropyl)i
3-{am e N A mxture of
,{i\r azi ne- 3, 5-di am ne (19

Step 1. tert-butyl 1-[4-(2-aminopyrimidin-5-yl)phenyl]cyclopropanecarboxylate

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)imidazof 1, 2-a] pyrimidin-6-
vI[phenyl}cyclopropanecarboxylic acid
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WD 2008/ 064157 PCT/ US2007/ 085100 mmol ). The m xture

was stirred at 0 C for 30 mn and then gradually
wowrraeaisd RT for 2 h. The reaction m xture WeGSI/US2007/085100

quenched wi th saturated sodi um bi carbonate (25 nL) and

extracted. with Et.OAc . 0 .. The conbi ned .
o AARRRS P Ol vimbi i I A b b PR g fageid (022 g, 0.86
mmolNaRSBbrod iqhh@ﬁr@d—ylc@ﬂﬁbro@@)ﬁ%]dldhﬁdee@ 21T ®.gorembpiid atheénol (8 mL)

forne s filtered to. give the e d
was stﬂeflta} ]g}o\gav%gm§il% h‘ﬁ%ﬁg(it grngﬁﬁrg J28 Ry Hd%é{ ﬁgﬁﬁﬁﬁ%lw ?0 afford the
desiredEprQAe:t {(N12ne B ivy). eaercVien) €e47.10% to afford
chl oro(1-qui nolin- 6-ylcyclopropyl)acetal dehyde whi ch
was contam nated with pyrrolidine-2,5-dione (13.0 g),
Step 3.azmdzhylau1f4ama(mq@adow6@aw@frb@@ ihidatopie2-dpsiinekh-pr oduct
/ ha }eg a few days. The total desired product obtained
Yiphepdi yqlgprgpane R Ak H) = 345. 0/ 347.0. 10 Step 2.
AA( 2- aniixn@pyr i wi di n-15y B 2qdinelintd- Yoy 0ipess0ingid@o] I0R-Apyrimidin-6-

o S e A RS B R A
benzoiafo lTMdx)tristdirh ¢t B Asia b p hgahleonyiin hesybinotophogptiatea Paunmg ( 0.034 mmol),

and N 1rsyproqug‘{l%]-glﬁg I(-bg 4,&0':0@38' UQZB( W}Eﬁ ?ﬁﬂgo%{lj%glg% &O \{\H?% was stirred

at RT fa2.2Ch. mhy remaﬁ)nlmﬁaﬁl&dwﬂtpuﬁﬂ&i Ky RBHPBChpH ADY teraffoiché dgiré®dproduct.
, e nmxture was washed with ether to 15 renove

LCNﬁﬁﬁ%ﬁérf§%L¢he aqueous | ayer was adjusted to pH 6 with

IN HC1. The solid was filtered, washed with water and
Examgfggﬁg- &%}%‘5}@1 1e8$5 1 893 R39S -6 5 Fop oMt nidazor1,2-
a] pyrizhidBineb-¥1| phoiiy}cdelp propdnegariboodmide 6yl cycl opr opyl )i m dazo[ 1

, 2-aJpyrimdin-6yl]benzoic acid A m xture of

4 (2- an1nopyr|n1dmn:5=yl) 2, 3- dlfluoroben20|c acid (15

mg, 0.060 nmol ). aid.- X200

1-[ 2- chl or o- I-hﬁﬂr Xy- (1 qU|noL|n\ \\\\\\\\\ “ﬁ&yclopropyl)et
hyl]pyrrolldlne=2u - di orie (20 Mgﬁ 0.058 mol ) in
et hanol (1.0 nL) Jas stlrreb OO C overnight. The
reaction m xture was purlfleH by RP- HPLC (pH 10) to
afford the deS|red pr oduct (9 w% 0% . LCME: Iﬁ
44%iso cmgp@‘g g was prepared from  1-{4-[3-(1 -quinolin-6- ylcycloprop )1m1dazo[1 2-

pyrn%ld%l Gj-ly Hé%l?cy&oﬁl%bwlzarﬁjox }?’c (al-ldqHélﬁlé)lﬂr&e@ifésc)iﬁil%ﬁggy | those for

r|m benzam de A miXxture
Examg}p 1855 s, (M+

2, 3- dlfluoro 4- [3 (1 qui nol i n-6-yl cycl opropyl )i m dazo]

1,2-a gyr|n1d|n 6- yl]benzoic acid (9.0 nq 0. 020
Exampled89: NribMafhyri (Reriflingd-yipxyrethyll ér{w firquieelmas ol ),
ylcyclaﬁ%ﬁflﬁﬁms{gzlﬂ mﬁmm 5@&@5@@%&1@%@9&@%@&% um

hexaf | uoro osp ate

N, N-dllsopropylethylanlne (11 L, 0.061 #mpl) in

N, N—dlnethylfornanmde\(QnS m) was strtred at 30 RT

for 4 h. The reactlon m xture mas*purlfréd by RP-HPLC

(pH 10) to afferd the desfred" mﬂduct “““ LCVS: (M+H) =

456. 0. Exanpl e i195:

6-Di fl uoro- N—ﬁEtHyI 4-13-(1- qU|n8¥|n 6-yl cycl opropyl)i

m dazo[ 1, 2- a] pyr1 mi di n- 6-yl ] benzani de 138 WO

2008/ 064157 PCT/ US2007/085100 (1. F I i N

This compound was prepared from 1-{4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]phenyl}cyclopropanecarboxylic acid using procedures analogous to those for

Example 187. LCMS: (M+H) = 581.2.
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HF N This conmpound was prepared from

4- (di hydr oxyboryl)-2, 6-di fl uorobenzoi c acid using
WEe@sedtises anal ogous to those for Exanpl e 194pPCT/O8807/085100

(MrH) = 456.0. 5 Exanple 196:

- 0 neth ui nolin opy.l.) i
exam S0l % V5 PR - oD S shatlaf e b Sl
yl]pheliiyl}-Sl—hlero@-N' metHYlacktabdidd St ep 1.

4-(2-am nopyrimdin-5yl)-2
f 1 uor o- N- et hyl benzéwiedul f onam de I

4- Br onp- 2- fluorgwenzepesylfonyl:chlﬁﬁjde (100 ngy, O0.36
mmol ) was added to a n1xture of’MIQ nﬁtﬁylan1ne (2M in

0.73 nnDI) in nethylene chlorr (2 0 nm). The
reactlon m xture was quench Wi th saturated NaHCOB

(1 m.) and concentrated to afford the crude
Step 1] %f@rﬁ@eﬂaﬂuerqphw/éﬂe@drw Niahiiaseigtidene i nt er nedi at e

' NM@li@(ﬁproéflet}(y‘ﬂanﬂne'S &@Z LEL e tIHMj was added to a mlxture of (4 bromo 2-

3 di oxaborol an- rlmd|n2amne
ﬂuorom%ﬂ)(hydrwt)acatm ag{d(Pil @%ﬁwnpﬂ% %mh@}r}ﬁe{wa@. HFn Qng”omhgo 48 mmol)
and anzQ%aHamL91®x(y% &ﬁ&h&l%&%ﬁ%&%ﬁ&&mﬁ J{%Qaﬁlﬂmpikos%hmb)zl 1;,5 0.00048

in tol uene and ethanol (1.0 ) wasS heated
mol) in pgthylepgehlorids (2 Aflt)eThed%lémr%\gaStsaﬂF#rat Reli foi 2 hwﬁb,e readige esmxture was

concerktRtddN @St dE Qv rlﬁnh&? by thfo%aV?%%pl‘l}l b &f1Re geash e@oMntcthano! in

wat er and ether to afford the desired SProduct (0. 086
dlchlog)megg% to affondethe (tem:qq)pr@dugthCMS @f[@%) =261.9/263.9
2f|uoro N- et hyl - 4-[ 3- (1 qU|noI|n 6yl cycl opropyl )i m da

y40) 2-a] pyrimdin-6- ] benzenesul f onani de A
Step 2yg- @r@u@fpynmzdm -5-yl)-2 ﬂuorop enyl] 2-hydroxy-N-methylacetamide

4x( %11%@6”9@2&4-‘310%002 ﬁudﬂ)ﬁhel)%llf D UL Oy N IR Y BeRn e N@ U hfmol), s-

(4.4,5 grg%gn@ﬁwb} 625?%9@*@@221)9%9@%4%@ 6- yP¢lcl opr opyty et mmol),
tetraklmlih%ﬁﬂh@%dhmeﬁﬁﬂa%h&‘l db.one, 024 Mllel) oQd %tamh )caﬂbﬂnate (o 16 g, 1.2

hanol was stirred overni ght at

mmol)rlé;mqnéﬁo orimke ekl dudioxerP-pindd Wy heqtaﬂ 2 ¥ lled C( f?Hl ﬁél) Atfter cooling to
RT, t@é fn‘ﬁ&ﬂret %s dﬁ&kerde%r&fgﬁdy Clad &CMRca (@M Hashed? 4Ath010% Smethanol in
dlchlommql@%éfﬂlﬁyﬂltraze pas pawentratedivadariredused presricoipe dhayteyiva prificd by
chromZt@ rhplR- G Bdal JU QiR IM%JthangﬁnQMJ%%etﬁan}élt& aﬁ@r@ttm&?ed product.

2008/ 064157 PCT/ US2007/ 085100
LCMS (M+H) 277.0.

Step 3. 2-2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1, 2-a] pyrimidin-6-yl] phenyl-2-hydroxy-
N-methylacetamide

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-ylcyclopropyl)acetaldehyde (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-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-a] pyrimidin-6-
ylIphenyl}-2-hydroxy-N,N-dimethylacetamide
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NN NNStep 1. tent-butyl [3-(2-am nopyrimdin-S
yl)-]H pyrazol -1 yl]acetate To a sol ution of
WA RHpY648DI - 5-yl boronic acid (0.2 g, 2 nmol) iPCT/US2007/085100

N, N-di net hyl formami de (1.0 nlL) were added

1, 1-di et hyl et hyl bronoacetate (0.38 g, 2 nmmol) and

potaSS|un1carbonatek¢bf74 g, 5 0.0054npl). The

reaction n1xture“wa3\st1(red ov&r night at RT. To the

reaction m xture W@S added 5 brdﬁﬁpy(1nﬁd|n 2- am ne

(0.40 g, 2.3 mol )~ and™~" >yt

tetrakls(trlphenylphosphlnE)Paﬂladlun1(O 1 g, 0.09

nmol ). The resulting m xturé was stirred at 100 C for

2 h. After cooling to RT, the reaction m xture

eTh agomwaun s Erepaed (5 d4promo- %ﬁ@re@wml}{wrw@a?ﬂ% acid using
procedu?e\é %ﬁzﬁoé@ﬁgﬁ MRS RR & xMhbIR 196, R4S Ui 66 49y er anhydrous

A, Itered, and concentrated. The residue was
purlfled by RP-HPLC to afford 10 the desired product.

ExampfeY53: NMID-(EBrohfo- ﬂﬂu&%?ﬂer& 1m1dazo[1 2-b][1, 214;trlazm-7-

ent - but%IS [ 3-(21-quino y cycl opropyl )i m dazo[ 1, 2-
yllmethylphenyb Hi-¢th@yrep- JHpyrazol -1 - yl acetate A mixture of
tert-butyl
[ 3- (2-am nopyrigp di-n-5-yl) - 1FprrazoI-I-yI]acetate (16
mg, 0.058 15 nnDT)]and ety

1- [ 2-chl or o- | - hydraxy- Zi\l(r;-«ﬂqm noIHlerr- 6 Yl cycl opropyl ) et
hyl]pyrrolldlne25d|Qne1§ ™58 mmol ) in

et hanol (0.3 nL) was sthrréd overm ght at 105 C. The
reaction mxture was purified by RP-HPLC (pH 10) to

Step 1akArougt Bhe-otesbpodrdaypadubingel0 ny, 379 . LCMS: (M+H) =
7. St 3. . . . .
N R o irisetpug figalagiogs 0,16, R9BGA' YR st BT Priggphonium
tetraﬂmirdho?a-tea(\l)mﬁn Igm 01)092 aipl)]in } Apskrva’ @l acu@@d dndyrtf}ird etithiN,q& ties). Then

14t D chottn W cGUPRt oyt SorSRCH o dson) B¢ R G-
bromophen@byekanmbtd-(2 09 rgaﬁ 00735-1ydl)3c2qirqiee 1€d1 Q0.8%y, ¢, @.0027 mwdl N-dytlohexyl-
rlfluoroacetl ene chl orj d .
Nmelp st BREFRGEY Qo bt Eodh g RO R RS VERAETA0GE overmien
ﬁhmemeamin@ﬁMMedmhndehMﬂmﬂﬂmmﬂ "Phice Sttt . wakheoncasiagtdeand purified by
0] i . .
chromp SRR E0 AR e DA T oa it ROt g pduss 05 & 30%.
dlnethylanlne (2Min THF, 0.016 ni, 0.032 mol),
benzot rj.azo yl o Ianlno)phosphonlum
sien g LS gl ir @ P R G ol and NN
dN-Gldpoapyiniitity I((am ge 000220 mol)Owa64ddetinb )a mbtrerer aeitibotyl [3-(3-
m ture. was sti t :
oorr BB T mie bt UETT nrlng Wlikue (RED) argh in metnyien
chlorig@r(6aigtat 0 ECNhe re(aMidﬂ)ml;;tutﬂeSﬁas]shrr&ﬂ)atE&(’lafdipB 6 aihtﬂ) 80ncentrated The residue
was plﬁ\l-r}#ﬁ(dl]jbg)r %}gfarfl?%;er%@y (ﬁl Sﬁ %é: :%?rwgt_%wol c)y ?O opy a?ip }/d! 'Jhe desired
produdt 10.23 @ RIBY. ILIAM S i(M--65 w12D9.benzanm de 140 WO 2008/ 064157
PCT/ US2007/085100 , Hf ....;: F M ~\~ .. N Step 1.
tent-butyl (2S)-2-(2
Step 31 Vel 43-[ Be4(BlommarBlbiopheaylyimtyed [0 prig Y1, J vz thaz o[ 1, 2- ad
yl]met%)/lgl;)teg}/l}jcla%a%_ate
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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yl Jbenzoyl am no) - 3, 3-di net hyl but anoate Thi s conpound
was prepared from
WQ2G0BH06H67 4- [ 3- (1- qui nol i n-6-yl cycl opropyl )i m BPEROFDN26085100
5 a] pyrimdin-6-yl]benzoic acid using procedures
anal ogous to those for Exanple 163. LCMS: (MtH) =
594.2. Step 2. (2S)-2-(2fluoro-4-[3-(1-quinolin-6
Step 4y3- M@Lﬁ@h@ﬁﬂu)ﬂoﬂéﬁﬂz@&cﬁz@ﬁ 81@[/1[2, Herdizin- BylJmethylaniline

n.:A;](:J %%uor £ a?] e }etrt) lel 3 ?i lo—gl—'ﬁu%po%henyglml aon ﬁ) 1[1,2,4]triazin-7-
ylimethZPhengbdarbablatéo10-de, [ BOL hrﬂﬂ) 0 briffrofwagatic yaeldo@rso pyl) )aindrintkthylene

chtor GBS Wi oy D G PSS S FRPHY Tt i the desired

produdt @0a MRA st vthici®hs)didettlyZis€d ok nod stéNLAGLS: (M-+H1L5 4919/89¢eme
was stirred for 1 h. The m xture was concentrated to
give the desired product as an HC1 salt. LCMS: (M+H)

Step SENDBR-U- br&/ﬁo—gtfﬁproﬁhenwzwdaﬁ)ﬂ -t gz firdizie Lyl methylphenyl)-N'-

ol %/I carbonyl ) - 2, 2- di net hyl propyl ] - 2

ethylugeglor o- 4- [ 3- (1- qui nol i n-6- yl cycl opropyl )i ni dazo[ 1,

21sadyytitberhaie nd By . benzanimie) Meit Bildeg ofor © pyik@tchyf ar2tebromo-3-

ﬂuoroé}fgylkgucgéo%? ?&gﬂfg 4)]tr1\all\gn 7ay (Ijnee }agili%e )%gl;l rOeOIOfnmol) and triethylamine
(7.0 pB-J. &0 (ndmd] pinnodtdritrie- (915ay1o)| Aﬁfr@]m/ﬂeédtlml dk’ﬂ(Zlﬁ'E Wa@ stidef Y RTvfod 30 min,

was it o BERATE BRL DR aﬁf?{sd‘rfy PRRLE fs. 8PhgLb a0 -

469.0/am008.) , and benzotri azol - |
yl oxytri s(di nmet hyl am no) phosphonl um
hexaf | uor ophosphate (18 ng, 0.042 mml) in N N
Examgplie183: hgl-KI B Dichiarogh e O1)-5-(MHghinoh-b &/ cyslo prapiyDigniadzo A12-
bI[1.2 er ni the reaction mxture was purified by RP-
’ [‘@ZIP%'I'—?HTG to afford the desired product. LCMS:
(MtH) = 577.2. Exanple 199:
N[ 2- (Di met hyl ami no) 1- msthyl 2- og<oethy|] 2-fluoro-4-]
3-(1l-quinolin-6- 251 s TN
yl cycl opropyl)im dazo[l 2- a yrﬂ%m ‘di n- 6-yl ] benzamni de h
I .ro ,Wsti H Step~LN gethyl 2-[(4-brono-2
f1 uor obenzoyl ) ani no] pr opanoat:e
N, N- Di i sopropyl et hyltaii'nel (2Y0 ni, 0.011 nol) was
added to a m xture of methyl 2- 141 WO 2008/ 064157
PET 520 Wf/ D@ 31déhloraphiendpt Qﬂ&ﬂﬁk’iﬁﬁ,hﬁﬁﬁlﬁ&fﬂl orgl €.(78. adol) and

chlorogl %%)gm%%?}?zlo%foaéf)a%&gﬂgﬁy%é f&éj %g? kbedb% OIinI%oﬁl il etlganol (0950 mL) was

stirred@N2OPC ioaZdightl THE @oayticni BixairdretdiydrEizd v )RPNABIO @pH UD) to afford the

desiref ottt hReRy T AL R 1o~ 0 EPIG ol ). e

reactl on th ure was stirred overnight at RT,

xam i T0E F o ST A5k oy SRR i T g afimiain-

6-yl|bbiaymiide wer e vvashed with brine, dried over anhydrous
Na2SO4, filtered, jand concentrated. The residue was
purified by chromajjography on sjilica/gel\ with 60%
EtOAc in hexanéﬁt aiford t Ke| de X
g, 96%. LCVs: (NiH) 03. 9 30 . 9. ep 2.
2-{[4-(2-am nopyri m difn-
f1 uor obenzoyl Jam no} erOpal/é\ﬁ id 10 A solution of
pot assi um carbonate (0.35 ¢! 2.5 mml) in water (2 nl)

Step IWag2-akided! —h)@l'r(acy{ﬁ-(xtqiul‘n@lzn—(ﬁ-fylcﬂﬂbﬁ?ry]byl)ethyl Ipyrrolidine-2,5-dione
%T% (aéérot)l%cf {’BQ'gg (Iﬁétﬁr‘grg enz ooYm r?éimwﬁﬁ)log)pgl? %th ehydg % 95g,gl’7 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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1, 3, 2-di oxaborol an-2-yl )pyri mdin-2-amne (0.28 g, 1.3
mol ), and tetrakis(triphenyl phosphi ne)pall adi um
W@ 2008/64957 0. 06 nmol ) in toluene (4 nlL) and et hB@ISZ0R7/085100
The resulting mxture was heated at 120 C for 15

ool e e SRS B U5 e B gL 2 e

reacticChi@iteedast@enphbd/with fafuraeuediug bt oand (ZSDMLJ ffﬂdEbdtrﬁ}/ed with EtOAc

(3x10 8165' F,’th %1{) ;{ﬂg“l_li)lc f%grggﬁtvbaesgg e\%ljtlgl?nne drle uo%ter 1(1292862 ﬁ(‘i’t’ered, and

oncelﬁra(eﬂf TTH@ I‘p_ﬁ:cént{atg f()ﬂnieﬂuwmﬁltd’ie(ﬁyd (gyvelth@ I‘d@em)éﬂ )produdia ZIdE Ijltrate was
chrom%ﬁbgff]lﬁiggloénfsﬂilcy ;ge WIMI E?thg er? quet%nfe (), 0r1 ?POQ} ) to a?fjor% C%E)I‘())A(\ 1-quinolin-
6- ylcyalf)fn’épﬂﬁeaﬂﬂm&y FathiGhd vk 5elydtn)1nﬁed Iwithr plaestididy2]sadtoeopI3@P g), and

C aci
o BRI o P e n i s e Bty P db b i prgc obtaind i
16 g. IGGMS:. (KO-HysB4¥.0i3a7.6t hanol (4. O m.) was stirred
overnight at 90 C The mi xture was concentrated to
afford the crude product. LCMS: (MrH) = 496.1. 25
Step 2St-EPparbinopyrimidin-5-yl)-2,3-difluorobenzoic acid

R A R T R S

bromogyraﬂlﬁwz whide no Byl ¢, bea Zﬁmbﬂ,eteMa]hk(BlphS@mmﬁmireIpbyddam ne.1 g, 0.1

mmol)(2 g’%szLQFqsg}gr}]igzgr%Tl?ag (O\.Ig%s , ?(aqnen%l} n tglueneX(Elld mq;) cthanol (2.0 mL) and water

(2.0 nﬂ;mu hewddd 01-160 yC (fMCj Bk fogd b gling tol 20 [, n2ix @fepyasi wastédwbh ether to

removg beﬂ¥/ | aag]]gg 2 ré]lé) Iﬁ&]a mfig awahng]élnl-zi(g]t ggrﬁ:ljc{ ?Nhs filtered,

washed Wity waey titdi esi{edl 'td'@tehyd: aﬂirﬂ’q)rﬁxhﬂs powrs: (VarH) = 252. 9
hexaf | uor ophosphate (40 ng, 0.09 nmmol) in N, N
di net hyl formam de (0.5 nlL). The reaction m xture was

Step 3SL3rdifedr0¥-E3-ni-ghtoliats- Ry c ap@ppunidi g d 2yp R dilBL G béablc acid
1 )W%I?lgg fﬁg%—r(éj am ¢ ggpy%?n%d&l %dyl)%,g—%%ﬁltor'obgn%:aci%%ﬂng?g.%go %ﬁnol) and
1-[2-cNofo2-Waiedxiy - (1 -qlhinglin b yﬂ@tlhp’ﬂopﬁ)eﬂ»quhlhe-z;ﬁdimr 024- [nd, 0.058

AP B it AR BV TSRS e o -
HPLCRAH /1 US2 @ G@Sikaed phodhitri($ mgpapoundMeadH)epsasad from
2-(2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imdazo[1l
, 2- a] pyrimdin-6-yl]benzoyl am no) propanoi ¢ aci d usi ng

Step procedu I‘ZESdzﬂmb—(D@ﬁ&IByl-Mq 3t(hgsolios-ykxddppde!) ink@Bo [ 1 2N rimidin-6-
17h }'% 535.1. 5 Exanple 201:
YTbenngfid o o N- 2- [(3R) 3- met hoxypyrrolidin-1-yl]-1-nethyl -

2A0x oettlny | -of- [23-{ifluorq4i [A0 1 qiin@inyd-gly gdl@pspyPinhi)lazr] 1baz)pyrimidin-6-

ben%%ﬁsaéﬁ] &dj o m & Q%)_ ?{8%‘!4” b%FZlgnange(Zl\Y/[ Tn \'lJHIJ\I 6\| bZ T]Pi 8 041 mmol),

benzotZiafal- fyildj(@frﬁéd«ﬂmeﬁtﬁylﬁrﬂmﬁi)lphm;phdnnmﬁhe)khﬂl}(ﬁ(b[ﬂim‘pﬁﬁly [ )1i mg, da20 jrilol) and

NNy P B oS TN B B P BRRR s Mg sied w

RT fot CMEThe Mhdtion mibiied. Was foxiispbe REARLC (pH 10) to afford the desired product.
LCMSZﬁMé-H?r Q:d\; [ (1- hydroxycycl opropyl) met hyl ] -4-[7- (qui nol

Example 195: 6-Difluoro-N-methyl-4-[3-(1-quinolin-6-ylcyclopropylimidazo[1,2-a]pyrimidin-
6-yl]benzamide
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yl met hyl )i m dazo[ 1, 2-b] [1,2,4]triazin-2-yl]benzam de
O HOr HPI ' F N 15 This conpound was prepared as
W@200BAeat t starting from4-[7-(1-quinolin-6- PCT/US2007/085100
yl cycl opropyl)imdazo[ 1, 2-b][1, 2, 4]triazin-2-yl]benzo
c acid using procedures analogous to those for
Exanpl e 123. LCNB L M¥H) 469. 1. ZOTExaane 203:
Met hyl ALy <
4- (cyanonet hyl ) - 4H{4*[7 (qU| no|j"ﬁ{§w_y| Het hyl )i mi dazo[ 1
, 2- b] M
[1 2,4]triazin-2- yI] 1Fpr¢a2©h-l-yl}p|per|d|ne | -carb
oxyl ate 143 WD 2008/ 064157 "PCT/'US2007/ 085100 N N N
Step 1. tent-butyl
4Thisy epmeneetchyrae netpprrpsediogn deldibydraxheriytae-diftppropenzoic acid using
proce(ﬁl@s 'ﬁlﬁdl@rﬁ;ilthfO tﬂos@fmgﬁmﬁﬁtlgﬁiém @i byseyi de in THE
at 0 C was added drop w se a solution of
dlethyl cyanonethylphosphonate (4.47 nL, 0.0276 nol)
Examt)fé 196352 @ﬁ%r&%éthgﬂlg (lﬁluﬁlﬁﬁﬁtﬁ'-ﬁ&c%%ﬂ%ﬁﬂﬁgzﬂpz R]-E)y‘?iﬂﬂdln 6-
hen cooled at 0 C again. To the reaction m xture was
yllbengepesulfpamiliea sol uti on of tert-butyl
4- oxo- | - pi peri di necar boxyl at e (5 0 g,
THE (6.72 nL). The Oreaction ye ~
RT and stirred 0ve$-"
wat er, the m xtude
conbined organic | g ed with brine, dried,
and concentrated. The crudg ure was purified on
silica gel eluting wiwth Et OAc |n hexanes (0-60% to
Step 119(Zpimeony Heidie §vh eduor ol et hy (Bnzgnegulfygmgle 1% . LCVS:
( ME}@&IO -2- fglt%r%bgnzel(e%lﬁ) H,)thI’ldg' @VOOQng,%tﬁpml%ol) tw%E]tadchtté’ L mixture of

cyanomne § qui nol i n-6

methygamim M i rﬁféaﬂeq?i L. hf 3 npnef) erd gicthylapigg §L10 pL, 0.73 mmol) in

methyg}{g élﬁ&llde](ZblI}ﬂB' @ﬁé' fe%t{(‘)ﬁ nlllxtﬁ?er \ng)aﬁ'el@h@d with saturated NaHC03 (1.0 mL)
D azabi c 0] undec-7-ene (68 L, 0.46 nmmol )

and cqngegltratg@ tocpfto ‘@;e p{ﬁugéq mteémgflat@ i \Qat(rlﬂ_mq@re of the intermediaté in water, 5-

@45 BRI 1 Yb)dgstaal éggpﬁln[u&n%kﬂlhé | agp- 7- nyg ] e 5! A mmol),

ui nol i né (50 and tert-b

ng,
tetraklﬂ(lr(nbylafih&mhw)p@%i}tm b?@rmgiﬂ&émm@lhrpb@wwna@aébqnete(ﬂs@ g, 1.1 mmol)
n tolugne?@ Oml ahd | Et'ﬂarﬁ‘)‘? @lt (Pl'ﬂtf &lbsl }%até:&- atnlt}b ccthe i %%It éogpngt RS, ether was

stirred at overnbg ter cooling t

added g e s tongrn g PTIIGURHACEHr ARG grapierond ogFy foctffogbfhe desired

pﬁ%@@ By £ Ogof @6 to give the desired
pmdUégr(%édBu% %)Ow b 982& CMS: (MHH) = 550.5. 20 Step

‘h Et OAc. The

Step 2(ffﬂz{o4olzv &zﬁbh’urygl(lz rc}uzgglllr{—r&%l{a}’cllc)ﬁr&pyg%96[23[122 D et T a
yl]benzenesul namz e pyrazo -4- acetonitrile

A mixture of 4-(2-aminopyrimidin-5-yl)-2-fluoro-N-methylbenzenesulfonamide (20 mg, 0.07
mmol) and 1-[2-chloro-1-hydroxy-2-(1-quinolin-6-ylcyclopropyl)ethyl]pyrrolidine-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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Trifluoroacetic Acid (0.5 nL) was added to a solution
of tert-butyl 4-(cyanonethyl)-4-{4-[7-

W@ qusmedlsh- 6-yl met hyl )i m dazo [ 1, 2-b] | PCT/US2007/085100
1,2,4]triazin-2-yl] -1 Hpyrazol-1-yl} piperidine- |
-carboxylate 25 (0.015 g, 0.000027 no i n nmethyl ene
chloride (0.5 ) .O0The m xture St ed at RT for
0.5 h. The vol a4 es re re 1’ K reduced
pressure to givé theNdesi rﬁ
which was directly u d |n t
further purification. 450. 5. Step 4.

Met hyl 4- (cyanonet hyl ) 34 7- qurnolln 6y|nethy|)|n1d
Step 1 alfré{bi'nf,yéﬁtﬁ{aﬂl@PﬂT’f”ﬂi”a%Mr Byy1azgiH-yiBeetsr azol -
y rh Q's@lﬁﬁdlfjdf nerdyr&sr @9%}2{1]0@{(: %mm f‘ 12 ghbo ﬁrpltxl - @iﬁieﬁdyffgmﬁmlde (1.0

nmol ) ‘'was added ution of
mL) vr(ezp_ z{ddc([ ?l(dﬂ‘ﬂﬁt st _bg)moacetate (O 38 g, 2 mmol) and potassium carbonate (0.74 g,

0. 0054%1[181? 1N Qe M ARZ R L wes ik d ovordtbilt ra{ RZI 'fb t%e Yéaltlolahhll%ﬁfea%é%l added 5-
-1-yl }piperidin-4-yl)acetonitri

(5 4 WO
bromopyypgidpesamipe BEA) & %)m@seﬂGerake(top@mylﬁlrﬁﬁpl)meéwéladmm (0.1 g, 0.09
mmol)t ‘Th@lteml!ll%rﬂlﬂﬁlre( @aszstlkred & @F4cHoml ). AfRr E@)thhg/ toe[@ﬁ tllg_l_reactlon mixture

hl ori de m xture was stirred
was e@raﬁted Al tﬂéﬁ (mpumlr)eﬁh%gpnﬂameﬂrmr@nww@s wre t“esfgfri\rethtm’@e dried
over aﬁ‘l@ﬁﬁ({ul@ @Ja%q‘%dﬂﬁre(ﬁﬁn@conggﬁat%@l"ﬁhe rbstMB wak MitihedbyIBHPLC 30 afford
e
the deW¢€@§ﬂéﬂ‘6r¥éfﬁ4§l(N%{)F@7P? (qui nol i n-6-yl met hyl )i m dazo[ 1
,2-b] [1,2,4]triazin- 2-yl] -1 Frpyrazol 1 yI}
pi peridine-|-carboxylate ---
Step 211ﬁﬂém%$rﬁ%(lrﬂiﬂ%§-6p¥@daweaﬂ)a@ldazor#%:aéﬂarlwwgr éwyrlﬁ{;pwzeh{
ylacet&tér {4-[7-(quinolin-6-
yl met hyl )i m dazo[ 1, 2-b] [ 1, 2, 4]tr|azrn 2-y % é
r\ PiNip wértrrablﬁyuw?)aa%@pwrdm 1-&D ﬁélrnrgamh yikcefe oﬁlﬁ é@% 0.058
mmol)(aﬂﬂﬁll_l;)[g%g)éa 0 h§1(ﬁ@>§ﬁZ fpﬂun@iﬁr@ﬂf@yc%@?{)pyl%tﬁﬁ pferoltdtMS 5-dione (20 mg,
0.058 (nino}&cléteghrlmdiq 31m[L7 ey arrrrér qu‘ame-hg/rtr}@% AY1 Therfpagtopmitye pps purified
by RPIHPIZ $H 10§ {oadfoRt (Re ¥dsiredlitbauld(t @éfgl 371;f)YL<}:Ms %/HH) 467.0.
pi peridin-4-yl) acetonitrile , N NNN
15 Thi s conpound was prepared as a TFA salt starting
Step Smez&glhylbéf{SEﬁ ({1 ?Mz‘n&‘l@! 6{316)@10]77’ opyl)imidazo[1,2-a yrzmzdzn 6-yl]-1H-pyrazol-
yl met hyl)i m dazo[ 1, 2-b f%rrazrn 2- f pyrazof
Wfa“%”@ﬂ?plperldln 4-yl)acetonitrile using procedures

a'\%/l{_a{nggl%b' Z)S tZtQT BlhﬁSﬁBf ﬁq[qu@éﬁﬂgly%yglgg’mpﬁ}lﬁﬂlaéo[l L &MBrimidin-6-y1]-1
pyrazol-1 ylacet;te (10 mg, 0. 02 mmol) i trifluoroacetic acid (0.5 mL) and methylene chloride (0.5

e\next step without

mL) was stirred overnight at RT. The volatiles were removed under reduced pressure. The residue
[LCMS: (M+H) = 411.0] was dissolved in N,N-dimethylformamide (0.5 mL) and treated with
dimethylamine M in THF, 0.016 mL, 0.032 mmol), benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (11 mg, 0.026 mmol), and N,N-
diisopropylethylamine (11 pL, 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-ylcyclopropylimidazo[1,2-a]pyrimidin-6-yl]benzamide
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20 In Vitro c-Met Kinase Enzyne Assays Conpounds were
screened in vitro for their ability to inhibit c-Met
wohpwasettacti vity. The 1C50 val ues of conpoundBCT/UR20011€85100
i nhibition of c-Met kinase were determ ned as
described in the literature wth sonme nodifications
(\Mang, X et al, Ml. Cancer Ther. 2003,
2(11):1085- 1092;" liic, M et al. Croatica Chem cal
ACTA. 2005, 78(3)- \36? 374) Bri eﬁl Y hl stfi di ne-t agged
c-Met catalytic’ dorfﬁu ni 25 f usi onfpirpt @'l (1 nvi t r ogen,
# PV3143) was pr *Phe*»as‘sﬁy\ | €50 neasur ement s
wer e based on t degree of phq?phoryl ation of poly
A u-Tyr (Sigma- A|dI‘ICh # PoP75)" that was coated (0.01
ng/ per well) on 96- vveII m cropl ates (R&D systens, #
Step I D‘w@@l)vl (25he& (3 feeeeHd-(Inasndir -l optaryDiniduze(d. 2tal pyrimidin-6-
yz]bena%lza%;z% mm&gyz@aﬂ%aﬁeo MV HEPES (pH 7.5), 10 nM MC12,
.5 MM DTT, 100 .tM Na3VvO&4, 5 .tM ATP
( Ehis| cosnpglmll WergPrFesteth &pmg%rﬂuﬁoga@ﬂi) -quinelins@ylicgglopropyl)imidazo[1,2-
oyl BT sl B Bouarsh R W3O PRAORY Extppe 1gy (s vt
=59425 minutes at 30 C. After the reaction was conpl et ed,
the contents of the plates was discarded. Plates were
then washed with TBS-T (250 L/well, 5x) and then
Step 208k €/ ww a-#- [TB@W@W&HW?OH@MZ)Z%@%I Pap2inido®s. The

yl]bengﬁz%ﬁw% p&zm@ﬂﬁbz&brﬁﬁ@(ﬁ:wy\’as di scarded, and 100 L (per
per oxi dase-| abel ed antl-phospho tyrosi ne

aﬁt | lb@fﬁlye (S gwcbutyl A@@BA)(Z figrattdd-(5ayinelges-plowyopirepyinsiglazo 1,2-
pyrn%% &9%&&@15&&9@ %% Eﬁm\éﬁ{yﬁm{aﬂ&a ﬁ@d{%% OalngnﬂogclH% ﬁl‘fl of‘ @4 HCI in
Plates were washed wt
1,4- dl@@'@le mﬁdsttrr@d favied Thy mixere ¢egh é@ncnelé@éqdut@ glve éherﬁgsme(d@rmduct as an HCI
salt. L@Mgla\mﬁ)tugﬁg) of H202 and tetramet hyl benzi di ne (R&D
Systens, # DY999) The reaction was stopped in m nutes
Wi t h 100 L of 2 N H2SO4. The optical density was
Step 3%?@1‘3’} £ gazbm (I.j QE}%IOXyl)L@Q Q’gne{i‘hywr%ygg ﬁﬁo Q?Cgpflum&}n & 50
wavel ength correction 0 val ues
ylcycl@ﬂé‘?ﬁe*l)@?aﬂ@aﬂa%%’mwldw G-HEe@ugptePad 10 Prism sof t ware.
ThenIDiRG§RSp yﬁeﬁ{}%‘?mﬁé (1@uL (‘55‘5@1 151'115“}’wQ@;EddQ&jto%Vrﬁl&tug{\!'éf‘EES)tQh@ ~fluoro-

rate renal ned equi val ent Init

4-[3- (b@ulmlmﬁnﬁwdqprowh@nwﬁﬂs?ea WlﬂWIMZQVﬁnmﬂ B-gribmegifylutanoic

acid (ﬁ’?frﬁgmd@@ %Mn‘bb' B ckilfing H'yéi%glﬁonde%rw mgxﬂ O42€'inn§91 aﬁ@tb%ﬂfomazol 1-
and Selective inhibitors of th hepat ocyte gr owm

yloxytrig{ dimsthybannaehosthegivor Rerxﬂnpgpylospl@éee 18r Mgt y9-844 nwmol) m N,N-
dlmet%f\'élgiza%(;% (@%Kn]ﬂ%ft%?sgfé’?l% UcRd otléilﬁgﬁt &HE kéja}(f@%}%%re?%\g furlﬁed by RP-
HPLC(Galfl i1 @), to pfford dhe @FlfedHDF%U@nWM§ @&HmhiMi% or s of Lek and

Fyn ki nases. Croatica Chem ca ACTA. 2005,

78(3):367-374. 1C50 data for certain conmpounds of the
Examplg\} tNd%(P@%hW@eUIWFWVZ-OMhﬁ] & figonged-[3+ @ minpudin-6-

. 00 1 <500 27 <500 53

eyelfigfiiidzlt zﬂﬁgﬁ%@%ﬁ?@%@%ﬁéﬁoo 29 <500 55 <500

4 <500 30 <500 56 <50@ 5 <500 31 <500 5.7\ <500
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Step 1. methyl 2-[(4-bromo-2-fluorobenzoyl)amino]propanoate
N,N-Diisopropylethylamine (2.0 mL, 0.011 mol) was added to a mixture of methyl 2-
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6 <500 32 <500 58 <500 7 <500 33 <500 59 <500 8 <500

34 <500 60 <500 9 <500 35 <500 61 <500 10 <500 36
WEI@/06d5x500 11 <500 37 <500 63 <500 12 <50BCBBS2080@85100

64 <500 13 <500 39 <500 65 <500 14 <500 40 <500 66

<500 15 <5 41 <500 < <500 6
ammo@@ﬁﬁloati?’y@g%gorﬁ% (Qg%@ g‘éoﬁg %g’ %og%ﬁ‘%égﬁt? afﬁpg Uehg 0.0046
mol) hAd <5ERoHiGokBY0x7tisERAhy 1 20inIPRB iS5 ORex oG BBsphdd (2,12 o
0.0047}91118% N;@ %é%lgllfglgl%%g%eoéO<50g562297%9)85£% fe%%%n\m%%ture 00, stirred
overnigft0B/RO6 4t hFACTIUSR0A7E ] Q8510 Q)lcaﬁ)3n5t5@15 thP ambOral8d with EtOAc

500 130.<500 182 <5 <500, 1

340 3lo ™oty RSB 167 SBdg! a8 Bogtd sy iy oagNesso.
filtereds a8 conBehtrateOrht 3¢idab 0@s fBBicd b)) Ohroﬁﬁogaﬂ@ 0h38icxpAWith®0% EtOAc
ohe G505 B SRR B LB T T, 12
<500 88 <500 140 <500 192 <500 89 <3000 141 <500 193

Step 228% (2—%791zn§qu’9mz in- y?)gg—ﬁuo]i’ggenio?/ amino pr(fpsa%gzc :!ié‘rz <500 195

A solution of potassium carbonate (0.35 g, 2.5 mmol) in water (2 mL) was added to a mixture
of methyl 2-[(4-bromo-2-fluorobenzoyl)amino]propanoate (0.5 g, 1.6 mmol), 5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)pyrimidin-2-amine (0.28 g, 1.3 mmol), and
tetrakis(triphenylphosphine)palladium (0.07 g, 0.06 mmol) in toluene (4 mL) and ethanol (2 mL). The
resulting mixture was heated at 120 °C for 15 min. The reaction mixture was extracted with ether
(310 mL) to remove impurity. The aqueous layer was adjusted to pH 7 with aqueous HCI and
purified by RP-HPLC (pH 10) to afford the desired product (0.40 g, 100%). LCMS: (M+H) = 305.0.

Step 3. 2-(2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1, 2-a]pyrimidin-6-
vl]benzoylamino)propanoic acid

A mixture of 2-[4-(2-aminopyrimidin-5-yl)-2-fluorobenzoyl]aminopropanoic acid (0.20 g,
0.66 mmol) and chloro(1-quinolin-6-ylcyclopropyl)acetaldehyde (0.19 g, 0.79 mmol) in ethanol (4.0
mL) was stirred overnight at 90 °C. The mixture was concentrated to afford the crude product. LCMS:

(M+H) = 496.1.

Step 4. N-[2-(dimethylamino)-1-methyl-2-oxoethyl]-2-fluoro-4-[ 3-(1-quinolin-6-
vicyclopropyl)imidazo[ 1, 2-a]pyrimidin-6-yl] benzamide

N,N-Diisopropylethylamine (31 pL, 0.18 mmol) was added to a mixture of 2-(2-fluoro-4-[3-
(1-quinolin-6-yleyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]benzoylamino)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-fluoroe-4-[3-(1-quinolin-6-
ylcyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]benzamide
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<500 119 <500 171 <500 120 <5oo 172 <500 121 <500

1 78is egpppund was psgpnedifim 26 fuore-4g3c5genglings-wispoprapyimidazo[1,2-

a]pyri - n in a O, si ce a ou 4 or Example
kwr?%@@@%ﬂ% %?%Qégéégpﬁég A it BRcedA8 maBout 48 tFR@Gor Exampl

199. LCMS: (M+H) = 535.1.

Example 201: 2-Fluoro-N-2-[(3R)-3-methoxypyrrolidin-1-yl]-1-methyl-2-oxoethyl-4-[3-(1-
quinolin-6-ylcyclopropyl)imidazo[1,2-a] pyrimidin-6-yl|benzamide

Sl 0
G N

This compound was prepared from 2-(2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
10  a]pyrimidin-6-yl]benzoylamino)propanoic acid using procedures analogous to those for Example

199. LCMS: (M+H) = 579.2.

Example 202: 2-Fluoro-N-[(1-hydroxycyclopropyl)methyl]-4-[7-(quinolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide

HiD

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) = 469.1.

20 Example 203: Methyl 4-(cyanomethyl)-4-{4-[7-(quinolin-6-ylmethyl)imidazo[1,2-
bl[1,2,4]triazin-2-yl]-1H-pyrazol-1-yl} piperidine-1-carboxylate
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128 <500 180 <500 147 WO 2008/ 064157
PCT/ US2007/ 085100 Exanple B Cel |
wee@Bloé4asat i on/ Survi val Assays Cell |ines reprkSENS1007085100

vari ous human cancers (SNU-1 and SUN-5 gastric, A549

and NCl - 5 H441 Iung, U- 87 glioblastoma, HT-29 col on,

786- 0 ki dney, PO& pancreatic) can be obtained from

American Type Cul t We Col l ection and routinely

mai nt ai ned i n cul tu re medi a and condi tions

recommended by AT(EC q’:afurral cel | densi4y used in

proliferation/ survitval, assay cag be pre eterm ned for

i ndi vidual cell lines. ’Con*pouiﬁd*:} are’ses “eened for

their ability to inhibit cel]~=mproliferation/survival,

and 1 C50 val ues are determ ned Bel ow are the sanple
cell

step 15 G E Tt S QU AR sk o B s and SN0 1 cel 1 s
aﬁe aselﬁdﬁdoﬂ NG B &porasdidm %ﬂ-ﬂut@lﬂietlm TEF (pb.abd3 ael °@080added drop

wise £l PF eSS aRatitianiong: 4 S RBa AL BT e The

reactldM ivtd vaemédado Rl dndtthansoled at (nul wgadu ab tleabgedomiéchird was then added a
ne of. 100. L/ we| | Aft er our. in i-Qn
sotuiogy S eg b Trorr oY el - B O B3 G FHEGeAE L. The

reactl((nRt‘lzG rgwed % Wasm&ip)to RAradd aﬁldﬁﬂoﬁeﬁngmokftdi\/@blhg glidnoladd with water, the

cent rati o / nmL th ates ar ) ) )
xS SR O E0RE T B rhinef i B8 R e arity bringy e, and
concemteldcme cah@fa Shiktyirel \sasmaﬁﬁwcedsﬂnca gtlhduting marEt0an geheusdem W-60%) to

aive 1 JPUEHERER Gt 4 b i ks WANaEs 2 ENE B k0w ¢

the GraphPad Prismsoftware. For proliferation assays

s B P A e T PR P i

Iprircxzw Bﬂfpmm’omdpdawmyl(n@ 1-0.5 % FBS in appropriate

' t.h i ff
st Ly st RRLEATY SRB ST ogmipie of - 2-0m-
pyrazad-@dhllémidnm[ I, 2-8Ht, Ed]tﬁﬁlnAﬁ &ﬂmH@qﬁlﬁ(ﬂmﬁ gﬂﬂ'ﬂ_ﬁlg (OR&Bmr#bol) and tert-butyl
4 h On .
4 (Cya‘é%lf‘%]{‘_mﬁ)plf}eggm% rlltcg %ég@od 6§ﬁ 63%9 é g “é?c Oglﬁ%ﬁg Blalflg%l The reaction

was stir@d a%d?@ﬂvﬁmlg'ﬁh e\ﬂreﬁ&ahﬁ@tom the ed otatechs wm'lﬂh:d&yphmtrﬂto graphy on

siea SR RIQAGRRRE (L ERhale B b aRioraadp@asyEi L GUS: oo

=550.Phosphoryl ati on Assays The i nhi bitory effect of

conmpounds on c- Met phosphorylation in rel evant cel

lines (SNU-5 gastric, A549 and NCl - H441 | ung, U 87
Step 3g(I41}{@Jqf V-aptiia.6- e 29)imidhon], 2-B R824/ Kintnew!jahd piaod- 1 -yl }piperidin-4-
me% N featlc cancer cell lines and HUVEC cell line) can
Y &"4€sessed using i munobl otting anal ysis and
EEhBAH&&mﬁdAﬂdNbinﬂh@&ph@k&k&iMﬁﬂwﬁ&ﬁ&ﬁ&m@@@Kh&n@ﬁ@hﬂ}4{4{T

N T LN TR U

(0.0lS@\IUJOGQOZF—ﬂhoBQn méBGletec addrids (0.8 elll).sSThamextgreov stirrdd at RT for 0.5 h. The

L S P
directlp ngiden the axit s@p tvithar éirfheigpaifiedion iGN S r(daEpRt4$0.and a

protocol (# FNNOO1l) obtained from Biosource

International with slight nodifications. Briefly,
Step 4p¥labEidncrxbmant s4-#-£ - (aaelihy- ylnieﬂgz()bﬂﬂdz@ﬁ A0y [1,98Mt8azin-2-yl]-1H-

s i?zf fer with, prot %ge and phosphatase inhibitors [50 nM

pyrazq gl RIpede Ty mM 35 Nad, 1.5 mM MyCl2, 10%

GMedeit Olilg.)rofb%lafb (2.®©nL)0.A0B0mmdl) WM shidd wn ehitlova@Eadal dquinolin-6-
yimetig DTSR PN 1 2 4]triazin-2-y1]- 1H-pyrazol- 1-y1} piperidin-4-yljacetonitrile (5.0 me,
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fluoride, aprotinin (2 g/nmL), l|leupeptin (2 g/nL),

pepstatin A (2 g/nL), and phenyl net hyl sul fonyl 148 WO
wQe®8Nea84157 PCT/ US2007/ 085100 fluoride (1 nVGT/EHS2041085100

Protein extracts are cleared of cellular debris by

r| f.u ion. a 4.0
0011 Y gt e o 1ot ol it mefiviedt BT il Thaguixure
was stEﬁS)at RiTaow ed, dmdrthat purigiad by RPAIHAU(pS], = Lhengips it deddte @groduct as a
entrations of conpounds for 1 hour.
TEAs 31%3@@%&%2 gﬁgg are prepared after the cells were
treated with HGF (50 ng/ m.) for 10 m'nutes 5

wxampSIHP B He PR e 3t PElG R e Do b 2 tracin

2-yl]-Bhpiha6l1ed] pipdridindBdardatylattuman c- Met (Santa Cruz
Bi ot echnol ogy, # sc- 161),Nand anti - phosphoryl at ed- c- Met
(Bi osource Internati , pY1230/4/5 and pY1003). For
imTunobIotting, @ O} protein acts 10 from
i ndi vi dual sat ntJjco i Setved by
el ect rophores on~10 % SD$ 2
el ectrotransferped to a ni txodgl 5f PVDF)
menbrane. The (frenbrane is bNock®¥d in PBS contai ning
3% m |k and 0.'1% Tween-20 for 1 hour, and then
I Maigbadegbunmdl t Waprprepared ant & - TFAMekalt agfratrintg)dhms {4n{4 [7-(quinolin-6-

ylmet b ﬁﬁibi El%s @]l[f%éﬁrgag{ne y\hl %%ag%@i 1Peg‘{dg1 E Sacetomtr?le using

proceduess agdl @pusio-tioss fol Faimple 208, Gaghalr L.Chast (Nvod) -es22f4or 1
hour. After final wash, the blot is 15 incubated with
chem | um nescence detection reagent for 5 mnutes and

Exampik205ed -A @ tyk-4r @y 74 gl ifolinTér @ mekiyBiyaizla 20] B2-S{{d 2 a¢wiazin-2-yl]-1H-

i.fie nd corrected with total c-Met, and | C50
pyraz@éléﬂg%‘pgf‘gn'ggﬁg&fﬁ%g?téﬁ‘? Conpounds havi ng an | C50 of 10
M or | ess are consi deregNacti ve. ELISA 20 Cell

protein extracts zed using a human

phospho- c- Met ELI{SA ™ _a¢cording t \e

manuf acturer'e ct 1 ong=(R&D/Sys 5, W#DYC2480) .
Opti mal amountsiof protein ext'\l an 8_pr edet er m ned

for individual cell lines. {fy, for the assay,
ag}Br opr| ate anpunts of pr otein extract S are capt ur ed
ol somegytdir waanterdngn &- WBD st i wodse fism 2(4hddr gquinolin-6-

ylmetﬂyﬁylﬁd%[wmeﬂ Q mma@mﬁmm%ta%l 1- y\@ﬁ @rfdm AyIRLREHHION using
antib conj ug ated anti - M(% I‘OSI ne

Pfocedalrﬁ8|a%%g9)ls foghose) fe X&lﬁﬂleéﬁlusﬁ‘@db&? fl\éf 7 #Gutrs. After
addi tional washes, 100 L of substrate solution (1:1
m xture of H202 and tetranet hyl benzi di ne) are added
Exampl§dy each wel | and the reaction is stopped with 2 N

In m}d?&%tmntampjhzgﬁlep@pﬁgoprl ate anount of tine during
col or devel opnent he optical density is neasured in

t ﬁ@mp?%%wereﬁaﬁqa@duérlﬁg f%f theie polY 42 BhidELopt kipase aivim The 1Cso

valuesWf t:&n;lﬁﬁ‘ﬂ@é BPEE MhRHidneFiNG kiHasD@e HmHIJII%QiS ﬁ@kﬁ'&% i@ literature
calculated with the G aphPad Prism software.

with sprg magifighiiopcBengs X16 M- (s There 23028 éhlsq?%&ép R etal,

Croati@€ ChMBical VRET QUSH0BDH () %313U?n%n@ﬁy,tﬂ?§1din@¥ td 8Metichtalytic domain
addition to those described herein, will be apparent

qulOl’ltpéOtflﬁ Sxittogeny, [ Y 34 e usgdifor the AssthdCieo él?eéwmpglts were based on the
degreedﬁsfﬁlﬁéﬂﬂbl‘yﬁﬁon gpﬁ(hy eReirfd GatniONRried, & |h39 thA kRl @@ﬂe(f (@ 01 mg/per

hin the scope of the appended cl ai ms.
well) %P@W@h@@cmplﬁ@ éﬁd&ﬂgﬂymms FalPEP0). Phet weprtion pyss |C%1ﬁ1f3ﬁ1 @wsm a 50 uL

it .
soluth%r}:gntai%ﬁllg%%Mﬁﬂgﬁéﬁnﬁgy%meg, R &R0 C@,Rpig h%ﬁb'r?nloo uM

I'S 1 ncorpor at nce in it entiret
Na;VO,, 5 uM ATP (Cell Signaling Technology, # 9804) and serial dilutions of individual
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149 WD 2008/ 064157 PCT/ US2007/ 085100 What is cl ai ned

is: 1. A conmpound of Fornmula I: L1-Cyl Cy2-L2 ,AlNYy
W@R2008/0641R2 \N | oo N | or pharnmaceutical |y acR€pUsishE085100

salt thereof or prodrug thereof, wherein: A is N or

; ' is aryl, .heteroar Vi
compae LB IYFY Tarn TR Ghar S - G Hict ikdign pyps gompleted. the
contends, of tik, plms Was-dWkatkd ZIatthgreltﬁenaﬁa)éhed vt EBPANYI0, uL/well, 5x) and then
oal k or, heter ocycl 2?1' kyl acg)tsopttl onal |y

blockeguﬁglt]“]%%%é:’antwmg 1% BS@ or 3 hoys. Téle oot e Eluates V_VF‘S ligcarded, and
100 uﬁggﬂ'%e)l Mof %ﬁ@ﬂab@%ﬂ%h@%h&ﬁhc%%?&sm@gmC{S1gma # A5964) diluted

a)o gar | ene) - (CR4RS) q,
(1:60 @9@@ & bay Bddatwripindige] BY @R&%}I&H(WRQWH%UH@FQ & dahapr-dijges were

washedl W(lt%gsb ’SOE,L 53)8 %@B‘l‘l&é(ﬂby tﬁl%g@)eﬁzggl%%%s?d@ 'ul (1:1 mixture)
(CRARS) p CR4R5) g, (CR4ARS) pC(O) NR6( CR4R5) g

of qum Fquap@(@b@m&gp Sy§tamy R@ﬁw (j)“l(e@mp@) q'as stopped in minutes

i R RO TR Yo e o

at 450(1ORARG) BN HIREOTRARD 1) 540 (IERARSYPBE Gc2{ CRARBIdwitloithe GraphPad

Prism g QBY %5)1‘%\? %af Rge( A ef," Eﬁ%)tgﬁ ﬁ’éﬂg& gve? W%%{hqhe rXt%l ?n@all}l(e\él [}§alent to the
oal kyl'ene, het eroar

initial oam) yely a¢t4:1}m®d iﬁfsttlnetlmaedandn ICh d&ts:rnﬁnatlons 8erg pmﬁlrmtd,l\emls this range.

Icg\gaglg Zjla 2 g iy : Iyot%g 1%9 ge%%tnfler lﬁﬁnb@/ﬁgf E’n@ll\?et [ﬁ?{pﬁ%cﬁé k%w‘th factor/scatter

factor IQHGB,§E]) iear:[yd)r,] t@b@lnd\l{ﬁq% NB)ck ﬁﬂ&f/SlSRduce@(t@uquell@r@rtNRm invasion.

o AT QDGO N IR

PCRYQ M., 8(aDRddv2noity ©)iRaRorP¢0).GRadRyn S(I@eRkﬁroS(O@)OﬂRRd‘a ACTA.
| 2B, NRS(O) 2Rb, and S(O) 2NRRd; L2 is (CR7R8)r,
2005, ?{E%%%)jgf"( cycl oal kyl ene) - (CR7R8) t .
( GRJ R83 B Catay] @mppur(dCRT7IRS inventipCRARS)ided below.
(het erocycl oal kyl ene) - (CR7R8) t,
(CR7R8) s- (heteroaryl ene)- (CR7R8)t, (CR7R8)sQ CR/R8)t,

- nl(pgm&yfsec@fe R8)t,[ (@R7R8) sCLON( CRYR8) t| 51 <500
XaMPER7 R8)Y s\ O) NRO( CR7R8¥t , | ( CRIRB) sC{O) O( CR7&B)t} <500

1( CR7R8)s@C( O)|( CR7R8) 27 ( CR7TREI®OC( O) NRO[ CRERS) |, <500

2( CR7R8)XSINRI( CR7R8)(t, 28( CIR7TR8xsNRIC|{ O NRO( CRVR8) t , <500

3(CR/R8)3&{ O (|CR7R8) t 29( CR/R8¥s8( O) NR7( CR8Re9 t , <500

4(CR7RBYsH O 2( CR7EB) B3p off ([ CRys8) SH( O) 2NRIECRTRB) T<500

sWhefr ei gl d [cycl gal Kyl ene, aggyl ene, 57 <500

¢NETET OCY [} oalkyl ene, 397 Metergprylene i 5 opgional g

7SUDSTIEhEd Wi th 33701 3 Sfpstituent 5 5o <500

g ndﬂ—:per 6!(5]“ sel gct %g from é?lol(l) fral o, 1_5’50 at Kyt =500

9C2. b ety C2. & ahfymyt 6l oal kyfer 1™ <s00

lﬂltlleUDUIg I_yl (8;\', -,L\II\J%B I\L’(-)\\,—ff-ffbb’ DRal, Uéi"UI <500
11 “b'd'aeég%“ < 37 N7 500 63 <500

12 <500 38 <500 64 <500
13 <500 39 <500 65 <500
14 <500 40 <500 66 <500
15 <500 41 <500 67 <500
16 <3000 42 <500 68 <500
17 <500 43 <500 69 <500
18 <500 44 <500 70 <500
19 <500 45 <500 71 <500
20 <500 46 <500 72 <500
21 <500 47 <500 73 <500
22 <500 48 <500 74 <500
23 <500 49 <500 75 <500
24 <500 50 <500 76 <500
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OC( O NRelR' NRelRdi NRelC(O) Rbl NRelC(O) NRelRd1
NRelC(O) ORal, C(=NR9) NRel Rdl  NRel C(=NR9) NRI Rdi
WOELRBI0§A57 P(ORel )2, P(O Rel Rfl, P(O ORel ORf | S(E)RO52007/085100
S(ONRIRdi  S(O 2Rbl, NRelS(O) 2Rbl, and S(O 2NRelRd1;
150 WD 2008/ 064157 RCH US2007/ 085100 R—i-gH-pF
77&\":’ X Z ' R lisH hale1 6 al (Y= 6 =500
7831 ke .\/|<SOQ") "al kynyl30 ol g 0031 Kyl | N8Rl R0
79%RA_~ PN BB, C(ONREHD | Crordifa, 0 R183Y‘( \l\lpié%
SO\RCIRD, ( ()) RB, 0 c C( O_ORtR4 n\ RRY0
81, 0 sl0) 2R, NBcS(Q 2880 ar | S(O) PNASRI ) RTSDQ
84, lcycl<68d kyl|, aryl,1¥et er ocy0oal kyl , petldpoayyl <500
8hallo, G806 allkyl, |C21¥ alkenyi00 C2|6 al kyi8yl ,| C1 <600
84al joal ky0Q , CN, NOZ, ORA, [SRASSIG(O RB, JOIRRCRD, <500
85C( Q) ORAS0MC( @) RB, | OF70) NRcREROONRCRD, NRc(G8®) RB, <500
SANRCIC( OSIRERD, | NRcC( O38RA| S(MRB, $( O NRcRBY S O<3RB,
8MNRCIS( O<2RB, and S(O) PMRCRD; wfverei n sai g agel opl kys500
searyl , kaverodycl oal kydo, heteesmaryl, or| G196 al kyl<soe
goptf onaldoy substitjuted wjth 5002, or 3 sulbeli t uentggo
90 ndepenrdentTy sel ecteh Triom Gy, hal o, [ Crop al kKylss00
91C2_6 alkgmyl,| C2. 6 ajdgynyl, Gigb hal oal KyTjes <500
ohaljosulkgnyl | CN, 'NOZgy N3, TR oSRal (O Rk, <500
9 ( O ORarl ;40O Rbg) O O NRE™Rg7NRE™R™509
R NRe' CCOTNRe TR %\3’6@1(‘40) ORaft 198 2500
I NR€ 7k g)NR <3LQ0P( R|) 2, (hqasi T2 =300
O ORetERd S‘(O)%%UO, S{ O NReHgh S O2 o
and SO 2NReRdl-—o6t R2 apt——12-ty2—ate
s I T 200 o 20T S
er tc I[J‘ T QU LI/ \W A | forrrl . LI
B islatised ar‘<'$;mor { used-hedéronry =200
tionabdSlsubstitiflled with 1293 of 3<500
1l land H Zn indnﬁ@pdnnt|y S !r_’zpﬂnd frrﬁé\OQ-l
6 al kyl 1532 16 nfiptgn\/l C2. r-zlﬂﬁynjll <500
Tal kosyal¥yl | cyailal kyl |
kyl, [cytioal ka <508i 6] hal oal kyl, CN, and
; d Rs |t ol her wiid9 the C atomto which
10§ hey aré0@ttached |[fot¥h a |3, 43005, 6, or 7- nenbered
10¢yc| oalk9d or| het er ot38cl oal kyi00ri ng, each optionally
103ubst i tG0®d by 1, [2,18r 3 sub3Wi tuents 1ndependently
108el lect edod rom hal 0, @, €l 6<s;iokyl | C2.6 al kenyl, C2_6
10@l kynyl<so@0 _6 al kaxyie1al koxyajdkyl , | cyanoal kyl ,
110etler oeyed oal |lkyl , [cyegdoall kyl <5000 _6] hal oal kyl , CN, and
N2, Resps H| CL_6 aldgyl | C2<&oal kenyl, or C2_6
nal Kynylsod7 and R§ ajfe 1 ndepeqigdently selected from H,
nusarpo, Gy CL_|6 al kyl 165216 akipnyl] C2_6 al kynyl ,
1516 ai<i§@@<y, Cl_6 [hajgal Kyt Ly, ahd NO2; or R7 and R8
111 t he [CgHOoMtO ) cirthey are attached
116 OTm a<§0 5, 6, . Ui687' llellgﬁ‘joeu tycl oal kyl or
11 et et Ub%b(LUdl kyl Mo Uclbll §UOI omal |y substituted by
g 2 S bstltueﬁ0 irhdependent |y sel ected from
raHo—OH—C1-6 al ky 2 16—atkenyty C2_6 al kynyl, CL.6
19 1, 2500 o hal da 1/71| o <300 NCD
1200 7 <500 — 172 [T <5000 T
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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RO is H Cl_6 alkyl, C2.6 al kenyl, or C2.6 al kynyl; W
W, and W are independently absent or independently
w@ 008064387 from C _6 al kyl ene, C2.6 al kenyl enePCTZRSB07/085100

al kynylene, 0, S, NRh, CO COO, CONRh, SO SO2, SONRh

and NRhCONR , wherein each of the Cl1_6 al kylene, C2.6

al kenyl ene, and C2.6 al kynylene is optionally
ExampilBst i tuted by 1, 2 151 WD 2008/ 064157

PCT/ US2 /08 or 3 substituents independently
C""‘"E@‘é@?& ?vaﬁ?%%\s% G _6 alkyl, G _6 haloal kyl, OH,

CLch 11ﬁésk1@mysenﬁilg_&nohmhlﬁﬁnmmérs @MU andCUS- Salgdéy“lcaPCSﬂIJand NCI-

o B8 Gt Rl AT 1oy s e B ! e TR B gbbed from

AmeriG GypalCumny | @slkRctidn2 al &Hﬁyﬂyhﬁiﬁﬁtam&l’ yih @0Byre media and conditions

cycl| gal ky , teroaryl ene, rocycl oal kyl ene,
recombld iy AL SPTRE S TPk et TR B can be
predet@ﬂn&daﬂokyﬁiﬂ\h@me ,celaﬂlyd:se%mpmyﬁll; Q&l b’(,yéeﬁétﬁ for their ability to inhibit cell
oar het er oc pe is option
protfei g (el o atiss 5 ISRy PR e RIS ARt yr ENU-S and
SNU-s&lligedldetationtnivivabhseays CSNUL‘m],d SOHIJ-1 Géllsﬁreaie&iéﬂ int&36 @ell cell culture
al kox Cl.6

plates Eg%l@g %%(\g;ellc%fﬁl ?Q%b k%E d%ips%&yelyclg} Pyap media containing 2 % FBS

and suppleREREY Gfﬁt@@éﬁ%ﬂ{ H}lut%@))ﬂﬁ'dwmﬁélca)ombﬁds namfﬁi@l vdlglabof 100 pL/well.
al kyl am no, 8 dlaklamno Y, Y, and Y"

After Y%Wblé‘ﬁ‘&’éﬁ?q 914 %%‘ﬁ%ﬂT&Fr RuineRng Jolinaeacer (Frogfge. # G3381)
are ad@d t@ e%lk%lel@ @fﬁlal %céltraﬁ‘(lnkg @3@ E%L) %dﬁh@{)l%ﬁép)ﬁleQ%bath for 2 more

hours \’M’]@ ﬁél ﬂ ua;abﬁorofl“hq h@tl(@lde@mﬁfl Ryﬂl@ﬂ@ed @Zh@ hmak égﬂilﬁ? Gﬁ@ a m1crop1ate
reader%p@oq‘gn Qlltﬂ lwlﬁyé’]é{%ﬁl%rrls&loﬁ Rt 65@'?1‘%1 II@'50 §MQe%ta¥et &icﬁgteaxvn:h thezGraphPad

or 3 substituents I nd epen dent | Yy sel ected from hal o,
Prism g]_ftv@rq;lFRlyﬂ)rohmtl@l #5dve g$1ng/A54SQNCI@Iﬂ4@ Ié—|8k,d§(§f29 G366 and PC-3 cells,

the ceg@'l F%kslf Cded ﬁﬁn4§ cﬂourgln ﬁ ehﬁq @dﬂd 1& é@ 3%3 S in aj pr(():ptriélg culture

I am no; Z, Z" are in ently sele
mediaf, ﬁ@mtrpptequmodlff@;@nt@omektyatlonm cgmgq)q{]éﬁgpr 2 haps. g\ figr ’phy ﬁglls are treated
with %FO?SR@JGE}QQC\%%% %([))2% d?ﬁ(ﬁé])@ﬁ fo KN, ell'N%er 2& §%g One Solution

reagenRRdd aﬂ@@e@rmubm@( @))mﬁalp_t reNi:(@ 2@(1@)@@2}&11th a plate reader.

= 2 = R.2)2, P(ORe2)2,
C°W§§"8§§%%‘§?§%%@3%ﬁ§%ﬁ§§?%§5§%§§%%%‘l e2Rdz  S(O) 2Rb2,
NRo2S( O 2Rb2, S(O) 2NRo2Rd2, aryl, cycl oal kyl,
roaryl, and heterocycl oal kyl, wherein said Cl.6
E"amg\%tce C2.6 alkenyl, C2.6 alkynyl, aryl, cycloal kyl,
Cell- Ea&tdeﬁMat%OSplmmlahet Assnamycl oal kyl are optionally
s 4 titl .
LILge? 1ih bggﬁdﬁfggselcgfgl ougd% ?no (?n e@ E&B%ﬁlgtyogﬁééflfwa&(ﬁeg lines (SNU-5
gastrl%llAééﬁydnd wel- 544&11 lkupgy U- 87cz11<8)12tsa>lrr@alHa"yI9, chlah, 080+ dngrey and PC-3

pancregi(&daﬁﬁ?l% %gy%%%l&?%&g&ﬁ%%ss%g%ggg ,ﬁ%oblotﬁng analysis and

ELIS ANBes 20C(-O)cRbiR s p INRA@ Ch @y shiRe BRItk 2 e fiRe 2 @ @pORa2te culture media and treated

with vgfo&s g&%gﬁ%ﬁﬁ%é{ gﬁ%%@ﬁ%@gﬂ §N8(5R{%)%IR gﬁ(@gé%? )BHls are grown

in app8(pORRInZdiaNRpH (@) 2RpEh 0artd oS2Cp HNRe@RaRatedivethesompbwigls for 3-4
hours. av@'hoef& @J‘]t 1O \é}tln E%cgs’ aré glg?grlg(? & 1%1%{1%5‘59 %nda% gﬁogsﬁ(ﬁ%'[\?dal 1) obtained

pti1ona rma
from Bem@m:eeélntc:(yaﬁooal kyth  dlightgmodifigations dﬂdd@Z@rm&ﬂmﬁsﬁm are made by

5 51 OSYGUREL o T80 oRREBELLIAL 4, ARG v

NaCl, H &l oM MgCl6, 18bk§ilycerolCR7%6I ra¢ﬂ<§ﬂ90 1@ f@dallrrkgrﬁwana@lc 6 mM sodium

o R LA 17 5 S B R iy

NRe3C( O) Ros NRe3C( O) NRe3Rds NRo3C( O) ORa3,
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C(=NRg) NRe3Rd3 NR0o3C(=NRg) NRe3Rd3 S(O) Rb3, S(O NRe3Rd3

S( O 2Rb3 NRe3S( 0O 2Rb3, S O 2NRo3Rd3 aryl, c cloalk 1
wWhei0eneoas1l and heteroc cloalk |; wherein two aRfEUS7/085100

-W-X-Y -2, together with the atonms to which they

ﬂuon(%)ggrngi)ﬁ QVFE Ilf’rﬁ&o %xtrgcr‘E? %Ilg él&ar&é %%W&%%E%%byzgnt%@ggneg 14,000 x g

for 20 hﬁﬁt&dstE(}»fCAlSGQJ IKA}AII URi7Tngd PEachllo pilis aradetuiyn @)WSFBS‘o)LStae\d:dbM at least
24 ho%%lt%én %}regte |V\R rva%g%g}oécelg}r}%g)ﬁ§ PP (:60%2240 lﬁb(l)ur 018 cell extracts
are prdpalcd aftde yhe, ccha@s tbdtanyith HGN(50NAnL \GRa), mﬁﬁias C( O Rb3,

C(O NRo3Rd3 C(O ORa3, OC(O Rb3, OC(0O NRo3Rd3 NRe3Rd3

NRe3C( O Rbs NRe3C( O) NRe3Rds NRo3C( O ORa3, 152 WO
ImmundBRB{RaAdlpsls PCT/ US2007/ 085100 C( =NRg) NRe3Rd3

“Egé%gﬁ feeg %ﬁedoglét%&%p% %ggl’ C%r(’:\l?e 3(5%%F kl(a% ﬁ I§F18léal antibodies

includah enthRirednoe Mzt @Jnki Ciuz @’18t,ec}@¢14>gy,a#“l(§c Qy1S aad E%mtl phosphorylated-c-Met

(Biosoi].}g;::ej i}?tgrggt%?lgll éﬁf{’%oﬁétaé‘ ng @qrgb) Ewmg%ggﬁ%gk O~?(9nu&z| qf)protem extracts

from BRG] tieh@@nOYonditiond, ard resé-lve(pliy 5le&tbgﬁérl:§isu&ml($% SDS-PAGE gel, and
i ndependent|y se fron1ha|o ClL 6 alk

electroéqa@e{md to(gzngroaqlwﬁ%%&gr E:‘l’ g WgﬂnRyFﬁe nglgga&i: figzllp'\lﬂ%}(ed in PBS
contaifil 3Nk N3d 0GR wSERazh € Q) Rhd, an@(t@n[\B&ﬂBQé wifh( $AdRAdnti-c-Met

antlbO% AICCOR%C %ﬁ%@&yﬁ%ﬁg?@gggﬁgd& ;‘r ﬁ(ﬁcog]ggfrrane is incubated with

a proﬂﬁ%i@(rscm@)l e, scEntdhYy ZintilR(dR4p21 hBEO) RedRifhl wash, the blot is
e4 4, S(O Rp4, .S(O NRc4Rd4, S( O) Rb4
1ncubam @1ne%ﬁwe$@:t§mggwt4 for Mlgutﬁ 1exaosgq1 R%ﬁ( ray film. The
1mage§3re450ahﬂéﬁnﬁlhantlffé)d én(ﬁh(klye@béh witly @dtQad-Kl, ,and 1Cso values are calculated.
het er ocycl oal k , or heteroaryl wherein said

Compeupdyhayrgan IC@2¥ Y l&%p@émﬂ are gpsidergd 49Ny, cycl oal kyl
het er ocycl oal kyl, aryl or heteroaryl is optionally
substituted with 1, 2, or 3 substituents independently
ELISAse| ected from OH, CN, amino, halo, and Cl alkyl; RB

i @eh’lprogl-n_éxtﬁl:tg)ﬁe ang@ze‘él R¥n E%rh)ﬂnan g&)osﬁhoa(l ksnyl 1SA kltl according to the

cycl oal kyl, heterocycl oal , or heteroar
manufp@eRs Hs 1@nsdi{&£p %ﬂg{ps #&%4&@);( @iﬁg}qnal @pougts of protein extracts are

predet@hfyeMbr in@i¥RlA ALK Mhos. BEHET REMRlaY, ka}S{)raoplfi‘Jté/ l\mod?l'fs of protem extracts
heteroaryl is optlonaI#{ysubstltuted wth 1 3

are cagiyfed ith e FPSITF ARl Mey agbpdcioed ousninaHo @N mlcroplate After

washe@Mh NRteciH AntibodP dHRP-@h l\ted B%u%ﬁ&’s Rpty%sﬁle antlbody) is added and
i ndependent | y sel ect ed E C2.4

incubaggdifarig/hours Aftgzad,giltlgpq;y\ﬁ%es I\Q,ﬁ d}ﬁé)if pﬁbsgegq: @ph@r_pnﬂ amgtpre of H,O, and

tetram lﬁelé dlﬁ{%p Y 'ad&%rd 119@ ea‘t"chauzéﬂyﬁ){ e rls;§:t191ms|s%ﬁ'édl With 2 N H,SO, within an
substituted wt 2, 3 substituents

approfiriatfeyeanaieefttinge @Jéllne ctlet derlebnm@q Tl@l\pptlaarhdﬂleslty hramersurgfdn the lincar

range %P%h%%ﬁ%rgpl% rBRle PR s %ﬁ%@éleﬂﬁtﬁ t‘orllela@on’\lataﬂ@% QCso values are

are attached forma 4-,
calculgtedriyéth el ﬁe@é?@c%ma«bﬂwdre drooupusis haemera@dﬁyol ofglrQ)uM or less are
. tionally substituted with 1, 2, or 3
Cmmu%%ggggguents i ndependent |y selected froanH CN,
am no, halo, and Cl-4 alkyl; Ra Rai Raz Rai and e are

h gflqlg&r% r}ﬁiq%rﬁc&%ong %l‘ t%? & S/%r)lﬁ @fddén&ﬁ?%o?/%; hé/scnbeﬁq’rer%m will be apparent

to thoscc}skillo@inktyd: art remahotaroghing Ilieiceptemy&dct)anhddyﬂcatlcms yteallsdeyhtended to fall

Wlthlnﬁﬁet 52{) %’f)ﬁ%eaégbédfsd ?lg ¥'1%| @a&k g%f%r?\lﬁzlé Zlg?hé(ﬁ‘?gal%patﬁnk );)Iatent aRplg;atlons and
pubhchtallnga;itk(ylln the@Zes@ntaplbde:ntydn is @Rorporatadl kcyny |by rdﬂyﬂce in its entirety.
cycl oal kyl, heteroaryl, heterocycl oal kyl, aryl al kyl,
heteroarylalkyl, cycloalkylalkyl, or
het er ocycl oal kyl al kyl is optionally substituted with
1, 2, or 3 substituents independently selected from
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OH, CN, ami no, halo, C1_6 alkyl, G _6 al koxy, C _6
hal oal kyl, and G _6 hal oal koxy; Rb Rbl Rbz Rb3 and Rb4
W(ammsmme‘pendent ly selected fromH, C _6 al kyl PCTZUSB07/085100
hal oal kyl, C2.6 al kenyl, C2.6 al kynyl, aryl,
cycl.oal k I heteroaryl, heterocycl oal kyl, aryl al kyl,
‘Vm“ﬁxiBPS lealkyl cycloalkylalkyl, and
1. hatcﬁh@wmlo@abﬂﬁyﬂaaﬂ kyl, wherein said G _6 alkyl, C _6
hal oal kyl , C2.6 alkenyl C2.6 aIkynE aryl,
cycloalkyl het eroaryl, heterocycfoalkyl, arylalkyl,

heteroarylalkyl @ﬁe+§ll< Rl kyl . or
heterocycloalkylalkyl i's 6ﬁt al supstituted with
1, 2, or 3 substituents indepgnde y Rsel ected from
OH, CN, am no, halo, gi76 YyITNCG _6 al koxy, C _6

hal oal kyl, and C _6 hal oal koxy; Re and Rd are
|ndependently selected fromH Cl1 10 alkyl, G 6

or phaﬁfzéjcglﬁ cgl}’yj ccéﬁ%&bﬁ s@ft Fﬁf&ﬂf Orﬁ)et nﬁg thég(%?y@l?elrel ar yI J

teroary cycl oa erocyc aryl al kyl ,
héﬂéNd&ﬁVfalkyl cycloalkylalkyl or

het e I I
hgﬁro{s Qé’y %lat@%'%&}’ 9(}@1#1 o\f\ﬂé&’g%ﬂlﬁﬁgﬁ ea[gh-elé)i nlgll)k%lostmged—@l 2,3,
4AH526@8¥ﬁ62157 PCT/U82007/085100 het eroaryl, cycl oal kyl,

het e I I .at kyi .
LELCCSEL LAY LS B LR L e 1.2
4ﬂﬂ5oﬁYr%n§IZy substituted with 1, 2, or 3 substituents

' 'ﬂd{%Q@ﬁq{eﬂn C)R“ﬁgg( %lgﬁk)flén‘%mcﬂﬂ?)q %k“Raﬁ‘(éC}:?’lenJ) ERR IR R,
hetefo%@l%&b’k‘@@HCRd? )qF(CeBn%I IRt wgeidner CRIR s tARERNLQ(CBIR D0
(CR R\’%rggﬁ“ % § @b C(@%ZI@E (Ifc@{“ﬁ’g%(é §CR R% (@R“R-P’) C%O)O(CR RY).,

t er'dar
(CR4Re)aQﬁ(QifﬁR Br)al(¢1§l Rsla@@@)NBf’(@B Rk (CRlRS)piNR R By)q

4 4 d fl 5 f
(CR RS)%dd(bﬁﬁ{%é‘R R g@ﬁ fF('d)%RSQ )qa&E oxy ) i(@?ﬂgdﬁ al odl kyl ,
(CRRRYOBICR RFIanesé@Ik Bx)ys(o DIR*GRIR Rdwhqple spifh elepratartene. agy lene,
heteroéﬁho%%l%ge of %r@qlge-lg'ﬁptﬁ)héﬁw subsg!ute(él Wi PQ' &Y‘al su s@t?ueﬁts

het eroaryl, Kyl
mdepeméqnév @@gﬁeqdd‘aangy by )(Clmﬁlk};/ll C m@mlo@wm@mz«ly Léhaloalkyl
alosy k k e
i SRR O S AL PRIRIOR. Eidepdetq oieoel g e

NRR aNRny{@I)R BRYW(O ¥%3&r%ﬁ@)o%ﬁFHBf)NﬁrR NR°C(= NRg)NR R, P(RY),,
P(OR® 5‘2 @Q@Y ‘iﬂ(@]ﬁlgéfékf s Al dlrerN gg(]%ﬁ@aﬁk*s?{)}(w and S(O);NR°R®;

oalk I heteroc d
0 % isdGRI Rt Y- (EB Isr(mrtoeﬂtylﬁm)ﬁcﬁ R°p, (CBrR 3- (grubm)r(flﬂémrdCR R).-

(heterde ggﬂﬁn%y‘g&me %@i(ﬁe{e%yleg@![((@k gagewm) diek e Cl. 6

(CR @BIR()})(?R Rods C@(CPaRCDr R’ Rt)s:@@t)lﬁ% KCRR b (ERENCEDOMRR B
(CR R‘I‘)ftbngg('@))(‘di@ﬁg)ta(c‘?ﬁﬁ*)tdtf(ﬁ??@ﬁ@fﬁmg)a (éR R f]’NR (ERROY, 7

red Q erocy clo gr qup teroary

(CR'Re)gh COPINRoH AR Ry ETRB )ISK HER R t(ﬁRlR )XOHR’ (@R R,
(CR RS)USR@ ztéluﬁgbt or ('gkdﬁﬁ %F@?f@ﬁq(@Rw SR sfafdQ:?'&lngylgél arilene

Cl. 6 al kox . 6 hal oal
heterogmu)atlszleae lqahec%wﬁw is pustonelh it it h@e@éw@mqeyts
1ndepe§§énﬁ9ts§éttécdrfﬂm @4 ﬂ;]ro %Q 6 Qﬂ(%}’&j 6 aﬁél:nﬁ @%‘aﬁ@h&ﬁ}’tl 9 hg‘%alﬁyl

r%% al %al edq oar 3/ bl y
halosquéltyé )Non]?iI PR, S rﬂ(QI)R(yIC(OH%ReRozﬁ(Q QR chm)R
OC(O}M@‘KMNWIR@' I(I){“C(O)ﬁ@‘t RROEXS maﬁzKWNR“@@)OR“ Cg—NRg)NR“R‘“
Larylcy chgle | eterqg cl oal kyl, .a hg eroaryl ,
NRTCi Dl YR Rethe o)arPyﬁ@ Vel I, P(O)OR™OR S O)RT, S(ONR*RY!
et h Lkyl , heteroarylaryl and
S(O)ngl ﬁ‘g{??%%iﬁ %QIEZIISI‘“E’@S& d Cl.10 alkyl, ClL 6
hal oal kyl, C2-6 al kenyl, C2-6 al kynyl, aryl,
heteroaryl, cycl oal kyl, heterocycl oal kyl, arylal kyl,
het er oaryl al kyl , cycloalkyhgbkyl,
het er ocycl oal kyl al kyl , aryl'cycl oal kyl ,
aryl heterocycl oal kyl , aryl heteroaryl, biaryl,
het er oaryl cycl oal kyl, heteroaryl heterocycl oal kyl,



heteroaryl aryl, and bi heteroaryl are each optionally
substituted with 1, 2, or 3 substituents

w0 pependent |y sel ected from OH, CN, am no, haP@I/UEDNB085100
al kyl, Cl1.6 al koxy, Cl.6 hal oal kyl, Cl.6 hal oal koxy,

hydr al kyl_,, pal kyl, aryl, heteroaryl, C(O ORa4,
C%O}S%E%r,_\é(' Z%b?] al koxyal kyl, and al koxyal koxy; or
Re@ isa thalRo2, g Chelketiyt, ki, £ dRyriyl, &t ohalsaliyhing NG, ey, SRé,

corpet @R BTGy "Gl o el i Ko S OB ConR R

NRchpt)'RémgbBP, ls«ﬂ)smrmtse(g)ﬁ?ﬁ JNROIRS, @rs(@),NetiRst i t uent s

t
L ReHE EE0 R Rt et B g R by Lo
alkyny|‘]l,)(d@_r6 axlyakg,bmgmbgrm&l, Ryt s C(G{?FJI; C(HBRERY mngR[fOOI@RgArS
oco ke s Kok s T REe K e BBt it Sk S
S(O), R, NRFS(I%B,GanHSK(?)‘QNRSRD,; wﬁiaﬁiﬁ saili ﬁjéi?(}ealrlkgl ,G&/1, Gle‘ieﬁic{mwhy&y,l, heteroaryl,
or .G RS G Ay 72 SRR R R bgplected from Cy’

halo, hetkyDCy.cdlaal Kyl @duk}ylm owhien@ikyl, albeh] fady] KN, aldoy N;, ORT., SR,

ok . Rt BE e P Y kgt ©URky1

NR* do@e e @, WRAKCKYJOR* ¢ o ke R M“@(#NR%HR“F@ P(R"),, P(OR*"),,

o & BRI R ) SRS PR R4 SR S R

i noRpaddehtClars Blked togethérte form@droupNf fauiilao, hal o, Cl_6
al kyl, G 6 al koxy, G _6 _haloalkyl, and C _6
hal oal koxy; or Ro3 and oget.her with the N atomto

whi ch they are attached\for , 5-, 6- or 7-
menber ed het erocycl oal ky roup or heteroaryl group,
each optionally substitutednat 1, 2, or 3

substituents independently &elected from OH, CN,
hereAHnA% is B K K I Y b or3 —we-
wherefHRis DR ari et Mferoor g G e e R o3 -w
X-Y’d@él ected fromH, Cl1_10 alkyl, Cl1 6 haloal kyl, C2 6

akRkegnyts ariqggﬁ%ﬁl;(ﬁwgyémﬁ E‘B?ﬁlH Bt 6HO@T, xllﬁykqgcma&}yktl s alkynyl,

het er ocyc aryl a ‘het eroaryl a
Cis alkgry| dledxiylkel dyphoatkyl, hﬁeltoeymil@ emlcb@}hyalﬂayhaloal\k%r@l rand NOo;

S i Y
@tynﬂm %rgé%&xlﬁteht tg%%g}o)%féo%@bégﬂeg %n@déhlﬁ% 3,4 68or 7-
membgred excivelky] Q;*élpu@yapycl(aaﬂlgyﬂ Hhgk gach op‘@qr@}lx‘)mbytptatquw 1, 2, or 3 substituents

1ndepe%é{é}1't19§él%%)(éd6}‘rdﬁ¥1kal@ oy, kel quqc@’ a%h)hyéz‘%lah%h%ll 8. alkoxy, alkoxyalkyl,

SUbStItUtedWI stituent’s

I Oha
CyaHOﬂﬁ!déw@mmt)#llyylseple@héoC1f6rh®1ma1kﬂ—CN@ndI\Eﬁﬁ no, halo, Cl1.6
ki (CLof @Ky IGh @, bRl Kyl , and C1 6

hal oal’ koxy or ‘Roo and Rd4 lether with the N atomto
WRi el R r?égﬂnéfrpen@mﬂsa@ké@d frgmrﬂ alg, OHBC: ¢ abyl, §p-s #kenyl, Cy 6 alkynyl,

C. ]mg%b@ 8dihe leegc%glwl kyl group or heteroaryl group,
Lo hlcfptloon%lly substituted with 1, 2, or 3

s bRt and RS frigsthpieitthng atoni tp vehidhaleayeer ttacher &M aGhd, S, 6, or 7-
memb@rgal Qﬂzioaﬂ@i & hetgloc,&léalll&y}mg Qch@p@én‘ﬁ% é{xbstg’&tc@b)hﬁbo@] FXbstituent

hal oal k g, are
mdepqnmpea@@q&fm st G5 60 mkadnw an@yleczawuvnyl @ afkoxy, Cs

| @al C2.6 al kenyl, a _6 al kox a 6 al kyl,
haloallR! @@l y ( y) - y
aoa@ y { aryl, cycl oal kyl, heteroaryl,

h&f @rfbcgy@ﬁlbﬂl Ky aﬂ@aﬂy%@zkylk}’nyl cycl oal kyl al kyI
h@\t’ ayoahy k?Val lér)élmdeﬂé}lgerﬁ tagge‘ﬂp%ﬁclln@églsllﬁ%ht%l é%yécted Ii‘iom @f 6 a(iskylene Cos

and Rf4 are In ndent [ected fromH
alken}’éﬁnRyCM dhyglchal @aSkWR 2o, 6081 KERVR', SOCH0B, 8PRRAyind NR'CONR',

Whereﬁﬁre){éh of(ﬂ}{ecé % §1k§bélle, d; ztlﬁ!nQﬁﬁé’ Iamd an qlll@%l@r{qu Y oﬁﬁiy@ts‘umted by 1,2
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RO is H CN, and NO2; Rh and R are independently

selected fromHand C1 6 alkyl; R is H Cl1_6 alkyl,
w@08/0bbval kyl , C2_6 al kenyl, C2_6 al kynyl, argl/pS2007/085100

cycl oal kyl, heteroaryl, heterocycloal kyl, aryl al kyl,

et.eroaryl al kyl . cycl pal kyl al kyl r
or 3 s BPOR P EaRY Pkir€ Pl (g Cop hajpaligl Q. G alkony, Cre
haloalix§, €yind, ,C; 2alk@amidb, #hd (g dislk@damihp; 2, 3, or 4; r is O,

1 , 3,,4, 5,.0r 6: .sisO, 1, or 4: d [

0. % 510 5 oy infFeept” iRgh 57 st oo i G alytene. oo
alkenyldnenC.ls'alkysyladeherylehd) @fcléDkydene ( Kdr4dAnyIEneyiel IRtaocytclbakyllene, wherein
cach AP BRS LT s FrnaFabr s iR BT RytogfiSlep heteroarylee, and
heteroGy@iatkyiede &f optibaallgn shstiaftedphial, maced tutsadubnts adeepliabl elected from

|t thereaof, erein Al 155 2008/ 08415
hal, S NGe307 om8TIoC P T GrrpiemTaR Greal L, Cgroatkoxy. Co

alkoxyph@kyTaeaudliy alckeyocaclogpilabi®ORQICHOINTERE @fnjinoyaes slkylainb Sand C,.
dialk E—I 5. The conpound of claim11, or pharmaceutically
WYt abl e salt thereof, wherein Oy' is aryl or

hat ar oamdyYy>, agaiaiepemichnadskyt os Wlspdndettieteloyted froRd, C,3,alldlene, Cos

r 5 -WX-Y-Z. 6. _.The,c d Gl qj , b b i
atkensfine e UGN B & S Bty BOBa DN e B0 POk VR iR CONR.
whereinSadlr §flthe ©phikoRAd, ICY c Skiddslchd, bhd®d, Jatkyhylen,is Sptiodallyubsdituted by 1, 2

-W.X-Y-Z. 7. .The co nd o laim1, or
or 3 sRFRlE Siseendiy SRRD I 1810 St FHeF solelontil Qi+ gtions. Cu
haloalk&y, dnéih@ IRy laiib) mdal, | ylalkulbainbtf uted by 1, 2, 3, 4,

o] , - -Y-Z.. 8. ,The compound..of . cl ai , . Or

o Faf i e AT ST B i eI Grapenyh Gpalkmsl
C1.¢ hdl@&lkyt) hirloQitfainyydN, N0 R alR*y SRR G &) WRRY, AO)BR™,4)C(O)R™,

ey d7 X Y- 2 he, co . ef chaj 2 Qf 2y d2

ocORffsra B o SR Ak apRabRNERY MEeFldbh g R
NRG(aNRYNR AR | B F),, PLOR T HEOIRTIRI0 B OB *ORI“a$ (MR, SYO)NR“R®,

h ut i, C aceept abl a t her gof er ei .
SOR A L O i B R R R AT R R
said Clgalid], (34 aldenydIC, Salkyiit, Kyt ¥yeldlkyl, htterodlye asdhgaodydioakyl are

. cl ai r ceutical ly. acceptabl e sal.t thereof
onsionghpBiefiedly P2 TIPS Sies Rt S R A ER S g £ ot Coe
alkenyd Uh$ hikynytl 6] ¢ hylodlkyl 2haloSylfalyl, OGN, 807, Ws - OR*, BRFZL(QOYRET €{0)NRRY,

for b0 o | = Ml Koo X = 1,5 R 2 a2
codh, CERR R Grg e A R R i i M AN R Rrodorore,
C(=NREONRPR AN R aNRE)NREREOP(R “WhXOBF iy, PYBRR” @ GJOR“OR", S(O)R™,

Rt k0 | o L.tuted 2y0.3, 4, or 5

S(O)I\]%\/\;‘{- X5I @Rﬁﬁzﬂbz%@)z#hém% g@é\{ﬁ] of claim1l, or

phaermaeu bdjeehl YW-aCT e tabiher widl the sthars @ofhichvher eé attaclye,
optongfls gy ERTYY 3R RSl SEr M plinitis Raptscioa
ring, ephaipiady tutsetiley bac.ce pt Ahibetitsalstindehatdeafy,sclatted £om hilo, C, s alkyl,
Co.s alkéhyl, Cs 6 alkynyl, C1 6 haloalkyl, halosulfanyl, CN, NO,, OR®, SR®, C(O)R™®, C(O)NRRY,
C(0)OR*, OC(0O)R™, OC(O)NRR®, NR“R®”, NR“C(O)R”, NR®C(0O)NR“R*, NR“C(0)OR?,
C(=NR®NR“R®, NR“C(=NRENR“R®, S(O)R™, S(O)NR“R®, S(0),R"”, NRS(0),R",
S(0),NR“R®, aryl, cycloalkyl, heteroaryl, and heterocycloalkyl;

wherein two adjacent —-W’-X’-Y’-Z’, together with the atoms to which they are attached,
optionally form a fused 4-20 membered cycloalkyl ring or a fused 4-20 membered heterocycloalkyl
ring, each optionally substituted by 1, 2, or 3 substituents independently selected from halo, C,_¢ alkyl,
Ca alkenyl, Co6 alkynyl, C1. haloalkyl, halosulfanyl, CN, NO,, OR*, SR*, C(O)R>, C(O)NR“R?,
C(0)OR*, OC(0O)R™, OC(O)NRR®, NR“R®”, NR“C(O)R”, NR®C(0O)NR“R*, NR“C(0)OR?,
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(CRAR5) m (CRARS) cYcl oal kYl ene) - (CRARS) ( CRARS)
) P- (CRARS ) (CRARS) P_ p(g~ p g~

W@ b@sesasycl oal kyl ene) - (CR4ARS) q, PCT/US2007/085100
(CRARS) p- (heteroaryl ene) - (CRAR5) g, (CRARS) pO( CRARS) q,

c-NEDYE dhe N S ENBOTRI Ba Hop Ene OBV HEY S 1l pur

S(0), R R ‘gLl cyclsalld] lictaudagd, and hbterbeyclall@l, 3 substituents

6 CaI Rangt CEBrgRPRYROHY B HaBa Ry A B
heteor&MN]oaldER cachidptidokhy suSRﬁute(ﬁé}O) RDb3, 4CHG) SubfRelents G{de) oBRently selected

rom IR Ly s C4 b0 500y 0B 415 1 B IEBO0 o080 N OR SR,

C(O)RY, ENRYRNRIC(NBR(=0RY) RRRIC(MNR) R, RRCRE) RR“EOIRReR

R G T3 e SRR L S Ao

P(O)Rﬁ‘hﬁymwmﬁ‘mfalsl(@)mt sepNabRe, s@)R"t Nef's@ )R Whaed Si0),NR“R*;

| Bn (FF%(&;%&WV?%@%R@ ézyd glké/ l ﬁ(%rqule rf)l(g% 021%4 P 01( heteroaryl

whereiphieid €, 9alygll 0al alﬂgéhﬁn(éﬁ A(lSRARS ) Ralkolr heterocycloalkyl, aryl or heteroaryl is

option VC%UE% t‘ﬁiﬂ(‘éﬁﬁr Sélﬁ%l%zeﬁté 4R?9%1ﬂ§\§g&%ﬁ elﬂ%n BEECN amino, halo,

and Chatkgr.oaryl ene is optl onally substituted with 1, 2, or

. § i k’itcikf, ]lﬂjlﬁ}r’]lcé AE?IH%% e nd ﬁ@y@%gﬂa%ﬁ gegerﬁ)r@% 061%1 éryP or he’teroaryl
Wherefmahldﬁh kylkyl, Challesyl| érany la],ky@N cy®eRkyl) mter(@ﬂoalﬁﬂgauyl or heteroaryl

is opti%@% R%%t%ﬁ&@? %Q%Q}b n&%)&rﬁ%t _y%&j;t)ﬁgg OI—E\“%%j 'amino, halo,

and CNRBGY. =NRg) NRRd,  P(R) 2,  P( ORe 2, P(O ReR P(0O) OReOR,

LI CI i«a@ﬁi A rec Bt 6 . whrin

said Ca&ﬂl@pt(&b hikeisalor Ct hakyaef, js dpﬁeffaﬁy Bubkstituicd with CRARD} sabetituents

oo ot by e B8 O FORL PG CIRA Rl ca "wih 1 2, or

3 osm%ﬁtdl RUegtier whﬂlehp ehndantd whislelhegire ditdchainfofty 34-, Ba Ber 7-

| k
membggﬁl'g%?tr&v%lohlﬁ(yiz %%ulg)lqir )}%ary]é{louw% %%gst%d with 1, 2, or 3
substit@{D) iRldsp e i yNRRdte d GOR)ADRECN, afdiz(o(hdRh andOCL@QKWRRD, NRRd,

N R SR P 7 O R R ) Crdee o

alkeny$(7(Q)5 jli_ih}ényS(aQI NREldalkﬁ( Ka)eﬁlcﬁbyl lheNgrﬁ@ﬂl)g?ﬂBb arﬁﬂldylﬁﬂelﬁ.?r&hﬁdﬂﬂdyl,
|] B& |
Cydoaﬁ‘é’ oy ? ﬁBﬁ?g E% 8Pt %? ‘%%1? lz%lf WherRB g (i P ﬁﬂy (‘:ﬁ?l(’%?yl’ %ﬁf&lﬁgﬁy LCs

alkyny®, rarﬂmbleﬁikklylhe&m&ryIJl&ter&lydoﬂbﬁmﬂEﬂdle]ﬁetﬁbﬂymlkgﬂ C}Ql‘oalkylalkyl or

hetero&gjl é@ﬁl 1s 89 §§ﬁ%ﬁ£w1%«ig%| E%ﬁ'&gﬁ ﬁ%p %efn%‘l@nlg s%ected from

OH, CN, arﬁﬁlO,FﬂaBJE oaLdu, ICQ,ahmgxyane]ploalbylearslaLg hdlbedioaof |,

V\I%R %L]E\bsl a;SPfi éﬁ%ﬁ R%%%E%%@ Ol Ky 'enad - CRERDE, hatoalkyl, Co

alkeny(l CR4 REy1pA, (ahyet g clodivd ] Ieadrdayyl givesfocly SRARE) fylal@yl, heteroarylalkyl,

oo ARy MBS R ARRE SRR IR S8 .o, .

alkynyl‘]l,elﬁ"ﬁ,r(@valbylkﬁnl&tdr&rydpltelt@mblbMk}ﬂ;,dﬁﬁlhlﬂ(jzluh@cdoanylhlhyllcycﬂ)alkgralkyl or

hetero%zc?oéﬁgfaby 165‘ g@n@l yaﬁuégﬁg wnljg?}/ @S‘g: 3%;:171%% uen{x{ r'[gg[%{lgéntly seledted from
OH, CiNahaab khalo, C1 Nty Uk filkewyl C1 GCBhl,oalkﬂZandNS,g hzﬂMkoxﬁRa

G5B o i B R ...

alkynyINReyI( lrehdiRgyNRIRdlpal (IR)eBrocycloalkyl, arylalkyl heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said C;.o alkyl, Ci haloalkyl, C,¢ alkenyl, C,¢ alkynyl, aryl,
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P(ORe) 2, P(OReR, P(O OReOR S(O Rb, S(O NRRd,
S(O 2Rb, NRS(O 2Rb, and S(O 2NRRd. 20. The conpound
W@R0080064181 1, or pharmaceutically accept abl e saP@T/US2007/085100
thereof, wherein L' is (CR4R5S)
|

b .
e ST R R DT B S
hetero?ﬁg)gikgﬁgdzgiz loﬁﬁ;ﬁélll].ﬂ&?tﬂﬂlgdt%&&gﬂl()[l 2, Gltﬁf]lﬁllbétinwﬁ_fsﬁl‘gie%elnl((ier}tly selected from
o CALSGREINBDE s EEL T OBl Do B S
hat Rz%amﬂﬂzémglsthel%ith tNCR ,atoolhBtp F??R&SE;@?& a&t@él@)éﬁbm oA G NRRel 7-
e R K 1 EPEL ) LRELg) Kb o G- ey Kk o
substitB¢rR) iAdepB doy) 2lected BpiRadt, (N, @hn@iiekaly, C3( AN, Bk} NRRehaloalkyl,

S , . NRS(O) 2Rb, and S(O) 2NRRd. 21. The conpound
and C‘éﬁﬁ)&%g%% 1, or pharmaceutically acceptable salt

t Réraﬁwkg avi‘liﬁdie[ﬁb'bl_fdebﬂy ée&cte@%@ﬂn@ﬁbﬁﬂaﬁ@ﬁ l.Cll_ZEaloam}/ﬂ; Cos Ialkenyl, Cors
t

atiymd G R8s R B e e PP TR B ERA0 RRfrgatiot or
heteroe}@[{?@{]ﬁﬂ?’pﬁ}heﬂeﬁ\lﬂ:m?ri,l-leﬂLk'Yp :QHE Hﬂ%‘;ﬁiﬂ,i ©a bmynya(gé.@ Bl'kgl?‘l,&ryl,
heterop v el Arrabl B st d AT, eV g
heteromagllkglrhﬂ(yt is Ogﬁdnyl_lrymé‘abﬁgﬂtabﬁﬁa sal brc3|t diliBsrt'ﬁ&ﬁts iI\r!ﬂa@d’nGé:ﬂﬁly Isélected from
OH, CF?] %‘Pjr‘?ﬁ’ché‘ls?% ey d;é ?iigggw a‘é?g';‘?(h ?‘ﬁe&éé l?a%@%&r ein L2

i ﬁr R{ m)dgetlhiaﬁvith'ﬁheN ?mgptg “gﬁh?ﬁiyﬁi?ﬁm f(ﬁlélra 4I 5-,6- or 7-

ceut | accept a

membPg8 R REDH R gt R B LGo i ien o sB N o SRR ity 2. or 3

substitoéntpindepemizeilt sek:adell fromae AN Anénosedld, Ct hak@of s alkbey, € fhaloalkyl,
and C%éﬁ%%@s CR7R8)r, (CR7R8)s-(cycl oal kyl ene)-(CR7R8)t,

:(arylene)-(CR7R8)t, (CR7R8)s-
( REtand BE\ed inddplaydertifedeletC ERIRB)H, C1.aralkyl, C,_¢ haloalkyl, Co alkenyl, Cy.g

o S A SR R0 U DR Gt
heterobyeloalk@hikyl, entyclsalbyf drahatrbyycRulgl arfylhb@tbamd, biary, 2, or

3 substityents independently selected.from Cy4 halo,
hetero6y%%(H%ﬁtﬂ%/;,ﬂ{e{é@ﬁggleéqr%gﬁlgﬂl?yq& _eg)agi@&/rln 'Sln%’blle ei%a , Wherein said C;_jp
alkyl, 0@ laddalkyl, C, ¢ dlkadngl UL § dkynly], afgNhetdORryl, B loaBRA hete®RAlgalkyl,

Rbl ) NRe' Rd| 0O ORa O) Rbl O NRe' R"
R Cy T e e O SR SR by B
ary Ihe(GceiNRg IVRetyRetitcrodNROBiarg, SMERGNRE: 18yl PERopBhcREOREbIIRY,

P Re' Rfl ., P(O) CRel . O Rhi. .S NR1LRdi 2Rbl
hecrof ey DHEF P S O DGRBS R Kt gfent
indepeatiaitignsdiectaairfraph@HNEN eantih g dbloyC aatep CabilkoxsaCts Hahelken€; o
haloau‘%‘%%gg?o&%@%yg&%ﬁg%ygtfréﬁyhg)(@o&a“, C(O)R™, S(0),R™, alkoxyalkyl,
and alk=FARBYys- (aryl ene) - (CR7R8)t, wherein said

cycloal kyhene or .arylene, is optionally substituted

ek Iy B wfishs PG SRS aRe Ry Ptk S o
membéred hetéyelclohidllazroupior Getarokry gro€g? eeh apt@nly sub&i2uted with 1, 2, or 3
= TR, I R
C .6 haloalkoxy, hydroxyalkyl, cyanoalkyl, aryl, heteroaryl, C(O)OR*, C(O)R™, S(O),R”,
alkoxyalkyl, and alkoxyalkoxy;

R® and R® are independently selected from H, Cy_o alkyl, C; haloalkyl, C,¢ alkenyl, C,
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl, wherein said Cy 19 alkyl, C; ¢ haloalkyl, C, ¢ alkenyl, C, ¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
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SRal, C(ORbl, C(ONRe'R'" C(OCRal, OC(O Rbl,

OC(O NRel Rdl NRe' Rdl NRe' C(O Rb' NRe' C(O NRe' R’
WORDEPANTRal , C(=NRg) NR Ral NR C(=NRg) NR R' P(IR1/B$2007/085100

P(ORel) 2, P(O)Re Rfl P(O ORel ORfI S(O) R’

hetermﬂg?g {ERE&%RE% bt Sﬂn;liyf ‘aﬁ‘fed \gfﬂpijéa?rrﬁasélgﬁgqe&tgqgcépen enFTy sezlected from

OH, Cai eefab ahloe Csallityl, iheile@dy, Ciwheloglkyl, 4nd J,$haloalkoxy;

ﬁg%@?% i%yt:hgﬁ@%%ﬂfﬁm Wby e aaghgd form a 4 5, 6-or 7-

membeyd h@abdgyloalkel dsup oahytbremgn grow, eehioptitabllysubsthstd Wit €@, or 3

substltfl?tgs[ffl%{spﬁndeﬂtgy[ s&:i?écte I'O]él (%#J %rﬁ Sk ndgﬁ% ﬂéﬂéxlyc%%lkgg %1 s haloalkyl,

and Calhkipaiydxy: G 6 hal oal kyl, hal osulfanyl CN, NO2, N3

S e N S s T s L AV

alkynyNReyll Het) daRa) (;yclGﬁlE}NIR@)dN@clwkylmﬂalﬁﬁl—ﬁdﬁjbdlﬁelkﬁd&ycloalkylalkyl or

heterol Gl D ey o R S T Gl P AR R 256

heterodifie cRAkoU Ihékel@ﬁyd]:daﬂdymafylall@ﬂ hbﬂafbﬁfyw]ﬂ@mtcyﬂail]kﬂalkyl or

hetero%sfcfogﬁyrﬁ?{gls %gtg_otna L%g%do%\ﬁa[ gl QraLSZP%ﬂ%‘fms)éI} ependel}{ly sgiected from
OH, cplhaﬁma,dﬁw; Ccalllyy, e tlepiyad] @akalkyl, iddeT, erdfloalkwlier ei n L2

DRI tosf B S PR il ol allghea w2 7

membérsd Bdtatbeycplki ianalpl oy haeosdy i groidipe achyptonally suBgtlte&ed with § 2, or 3

substityehts RacodfeF seiied bg ASIRE B Thanf 62 sht Gitan Cy oo

and Cilshalokiedgt oaryl optionally substituted by 1, 2, 3, 4,

or,.5.rWo-X,-Y-2Z . 34 he. conpou f Ia'ml r
P R R R s T G RO B el e s atkensl
(C 6 alkdxy)aWi G lalh&l, Ky allopilyi, a1yd lc}oloatityih Sittetodity® thetonocyicloalkyl, dryladkyl,
r -W-X-Y -7". . Th ound of claim1l1, or
evctonyhid S PR st et her cor, wher ei n oy
i &', RfeRBraad RE hl@a]hdeyéndaplylsdﬁad:d fyors HbE1 4 aﬂlbyﬂ & bylodlkyl 2, ¢ alkenyl,
onpound of claim1,

e P el eyl SR P gund O clalm d
RR® isH, N, ad¥NOXhe conpound of cI a| m 1, or

phar eut.i cal | tapl e reof wherein R2
PRELRE g h R b Re B B o B 18
pmarsmﬁcemncﬂ,a(tlwalaﬂkﬁp@aébmnﬁaczté atldyeylea:tle cywhatkel, het&3aryl,

neteropsFblia B P SORRERE B e TRk s bk o

i #iklo, 1 I5£4VD02608/ 064157 PCT/ US2007/ 085100 40. The
con ng of claim11, or pharnmaceutically acceptable
sgﬁ&ﬁhg?e%rf“ wherein Rs is H 41. The conpound of
chad 112, 3p6r 4phar maceuti cal |y acceptabl e salt thereof,
V\,here i.s H 42. The conmpound of claim1l, or
phdr rr;'aﬁgeg(s"i’é’a‘irl'gy acceptabl e salt thereof, wherein R
i SisH, 1, 43, orFhandconpound of claim 1, or
phar eutically acceptable salt thereof, wherein R8
§lslqn?c2% 2Tf’ne conpound of claim1, or
with tlﬂhﬁ(ﬁvﬁmamﬂ whedh liyyCrAabat abdthersiaintCa der{CRﬁis)u wifeeiren R 1RO
is H 45. The conpound of claim11, or pharmaceutically
acceptable salt thereof, wherein -WX-Y-Z is hal o,
2. CiTh&cabpoyhd of CRiirb 1 adripaynlageu@illg acdeptyisly kalt thidredd, wherein A is N.
hal oal kyl , hal osul fanyl, CN, NO2, N3, ORa2, SRaz2,
C(O Rb2, C(O NRo2Rd2, C(O ORa2, OC(O Rb2,
3. OThO)dNRoRROGE claRt 2RpRa rmbROAG(IDp&RBRAb]e MRARECT) WikeiRdlds CR’.
NRe2C( O ORa2, C(=NRg) NRc2Rdz NRc2C(=NRg) NRc2Rdz P(R
2)2, P(ORe2)2,
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P(O Re2R2, P(O) ORe20R 2, S(O Rb2, S(0O NRo2Rd2,
S(O 2Rb2, NRo2S(O 2Rb2, S(O 2NRo2Rd2, aryl,
W@ yoBoedikYy| , heteroaryl, and heterocycl oal kyl , PGHES20TI085100
said G _6 alkyl, C2.6 al kenyl, C2_6 al kynyl, aryl,
cycl oal k teroar and het erocycl oal kyl re. )
4 AR St ot R O PGS WS e Ko o Ay ¢

i ndependently selected fromhalo, ClL 6 al kyI C2.6

. RS i S S B S by vt
hetero @ @)cRogtionell OpNRe2RER21, RS 2Rek% WG 2CL.O) sz
NRO2C( O) NRc2Rd2, NRo2C(0) ORa2, C( =NRg) NRe2Rd2,
NRe2C( =NRg) NRe2Rd2, P(Rf2)2, p(ORe2 )2, P(O Re2Rf 2,
6. Pa) Radf &, clabh ©) FRpRarmS¢)iddRe 2Rd2tablSE4D) tREEA, wherein Cy' is aryl
. 02S(.0) 2 . d2 46. The conpound of
Optlon%’aﬁuﬁﬁ(@,te(ﬁg’z‘pI%g%jga‘ggfﬁg}' a1y accept abl e sglpt t her eof ,

wherein -WX-Y-Z is hal o, C16alkyl C2_6 al kenyl,

%‘hg al k}{r?%%g Cl 6 h %g%(l:elﬁé(a&r Il%%lgg a?t(%ﬁ(é%krem Y s
hetero@f( iy sm(lﬁ)ekl“ﬁ?ZRdZ 4,NRe 2RdR, Y- NReZC( O Rb2,

NRo2C( O) NRe2Rdz NRo2C( O) ORa2, C(=NRg) NRe2Rdz

NRo2C( =NRg) NRe2Rdz P(Rf2)2, P(ORe2)2, P(O Re2Rf2,
8. Pa) ekl &, clabh O) RipRarmS¢0)iddRe 2RdRiablSEAD) (RERZ, wherein Cy' is

qummgllnﬁzsglqzaﬁ% F‘ﬁ)ﬁwg%flrgé glé af”ng Z\Q’c}g ot ;gleecg glp ? utn ﬂe?gof

wherein -WX-Y-Z is halo, G _6 alkyl, G 6ha|oa|ky|
claim1, of.
oA TSR Py %?@Bm%ﬁuscai‘w%@? Gy s 9%
qumohnWX Y-Z is ORa2. 49. The conpound of claim1, or
pharmaceutically acceptable salt thereof, wher ei n
-WX-Y-Z is nethoxy. 160 WD 2008/ 064157
10. PCRé &573000d 8RN0, orplarmibiatictippeidpablefalith@tdf) wherdu Cy” is aryl or

recroBPHBSSHAGAL B EFEPT 201G, 5Ly RESeRLy pherein ) o

al kynyl, G _6 hal oal kyl, hal osul fanyl, CN, NO2, N3,
1 R AR R T R o
heteroMRD 24ch Gp @Raly SLﬁét#MRQI)}I\lRQZRGlZorNRORCX’:MR@) MNRaZiRdzled3( bie of said -

, P(O Re2R2, P(0O) ORe20R 2, S(O Rb2,
w ‘XZS% g%ﬁ%} (O 2Rb2, NRo2S(O) 2Rb2, S(0O) 2NRo2Rd2,
aryl, cycloal kyl, heteroaryl, and heterocycl oal kyl ,

reinsa' 1 al kyl , al kenyl 6 .al kynyl,, .
2§t o %ﬁﬁw?: Owﬁ%{fa’ﬁ%eﬁﬁgﬂ%? S sl B R s o
optionaltyesubpinitehtal 1,2, Fubatsitwitedyby’.1, 2, 3, 4 or 5
substituents independently selected fromhalo, CL_6
al kyl, C2.6 al kenyl, C2.6 al kynyl, C _6 hal oal kyl,
13.  haheswufoainydf,claif, or NeirM3¢cuDRRY aGieprabl (D) tRof, wherein Cy” is

heteroSCH NR%%%% ﬁct&ﬁ)g%?é % 9.86%- 9 éug;eéggg’ NRe2Rd2

C(=NRg) NRe2Rd2, NRo2C(=NRg) NRe2Rd2, P(Rf2)2, p(ORe2

50 SRS s i & SR TG SRR RIS R

(CR4Ré)gm01Rﬂl]R15dp @ﬁclmuaﬂm)l@zﬁ ) her ‘Réyg-eng lere A B/'RAG. ¢ ERtRAR} €

et G PRI RS e g & g Rl RO o
(CR4Rﬁ)$(GRﬁRSanW§idr¢m G cyBkyNBe, aﬁ}l%na,&etefﬁ)laﬁﬂoalky@(n@)dﬁbﬂﬁroarylene is

optlon% 32%?1%\% %&12&2& %sglgétltu(e%t(s 112d|§[k?enden(tp(58% %etz TOm %y halo, C; alkyl, C,.

s alkenyl, C,.¢ alkynyl, Cy_¢ haloalkyl, halosulfanyl, CN, NO,, N3, OR? SR?, C(O)R", C(O)NRR,
C(0)OR? OC(0)R’, OC(O)NRRY, NRRY, NR°C(O)R", NR°C(O)NRR?, NR°C(0)OR?,
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NRo2C( O) NRe2Rdz NRo2C( O) ORa2, C(=NRg) NRe2Rdz

NRo2C( =NRg) NRe2Rdz P(Rf2)2, P(ORe2)2, P(O Re2Rf2,
WELOBBFRAZOR! 2, S(O) Rb2, S(O) NRe2Rd2, S(O) 2Rb2,PCT/US2007/085100

NRo2S( O 2Rb2, or S(O) 2NRe2Rd2. 52. The conpound of

NG B 2o B ORRE ) SRt FESE B GRS SSlome
S(O).KraNRE(®YR", aNG(ONBRRN3, ORa2, or C(O NRe2Rd2. 53. The
conpound of claim11, or pharmaceutically acceptable
salt thereof, wherein -W-X -Y - Z is halo, ClL 6
15.  altkytompGindofhalima) depharmaddutitdly acdBiable kall@Radof, Wikreid heis

crSRRARE, G S aicrChp (YRR G TER R ©
(heterdcly HNRAED 2 _(CR‘?E? )e» BRECRCRIYPOREbat icne)-@IRTR D, wliErein said cycloalkylene,
arylen%&%{?{rﬂcagc?(}'laﬁléf‘fegllf:,l of P%gr%gﬁ%gal% %pt%%%ﬁi%g%r}%gc{ wlg_?,\@z&% substituents
indep@%%ﬁlygelﬁedgﬂogl Qy3l\ha§06€1_> NkR, &\ R1Ksnyl) (Ezag.alldygjd, Cl_ﬂﬁﬂaam,
malose T (% NG Np B SR QI A o MR e prbRe IPRT oo
NRCR%]?IRF@(@)I[-‘”QNMG(@)NR‘R{_Nmmfmka,%(gNAg)NRmd_, NR{Z(N\IR%)NRCRdﬁ?(Rf)Z,

ol ; ¢ e eppd
roore e BGRTR RO R OrE R, 1o R Rl aE kST ana s@pimye

N C,}/Z-IiZ [A\ Ré flr?g \NNWVIII. 58 The conpound of
16 51 RengB LAY 1) o Poymessutiv ppage s o ferin b
(CR4RE_)_IIl:bZ f@}ﬁ‘%{f})g;((@ﬂﬁﬂﬁylleneff(glﬁlkﬁlﬁ whdfrlei]ﬂ ke yji'c)aoagwleﬁle is ozotional_ly substituted
with 133,53 S AR D T e e BOE B o Babo ety e -«
alkynyl,czﬂaaﬂoeilkﬂ, raloéﬂufa;n'yl?zi_ﬂnmz,mm&ac BRD Cam)%kh)cqomwﬂ%ﬂrcec_))om
oo RNl SRR oL B s
NRC=NRE N REPIROX YIOR) Y P)@RE "o OOPBAOR!, 1B d 2 08 (D)NR R, S(0).R”,
NResO. R AhR¥Id T gRne:

17. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein L' is CH, or

CH,CHj; or cycloalkylene.

18. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein L' is CH, or
cyclopropylene.
19. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein L' is

(CR'RY),-(cycloalkylene)-(CR'R),, (CR*RY),-(arylene)-(CR'R’),, (CR'R’),-(heterocycloalkylene)-
(CR4R5)q, or (CR4R5)p—(heter0arylene)—(CR4R5)q, wherein said cycloalkylene, arylene,
heterocycloalkylene, or heteroarylene is optionally substituted with 1, 2, or 3 substituents
independently selected from Cy’, halo, Cy alkyl, C,. alkenyl, Co6 alkynyl, C,_s haloalkyl,
halosulfanyl, CN, NO,, N3, OR?, SR*, C(O)R", C(O)NRR?, C(O)OR?, OC(O)R", OC(O)NRR’,
NRR?, NRC(O)R®, NR°C(O)NRR?, NR°C(O)OR?, C(=NR)NRR?, NR°C(=NRE)NRR’, P(R"),,
P(OR®),, P(O)RR’, P(O)OR°OR’, S(O)R®, S(O)NRR, S(0),R", NR°S(0),R", and S(O),NR°R".

20. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein L' is

(CR4R5)p—(cycloalkylene)—(CR4R5)q wherein said cycloalkylene is optionally substituted with 1, 2, or 3
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6- (1-(6-(4-Fluorophenyl)imdazo |

1, 2-a] pyrimdin-3-yl)cycl opropyl)qui noline;
WQ2MB10ot1s7 N- et hyl - 4- [ 7- (qui nol i n- 6-yl nmet hyl ) Pefi/d82007/)85100

1,2-b] [ 1,2, 4]tr|a2|n 2-yl ] benzam de;

t hi
substltlugészlaﬁefe eB y Te%c‘rg(ri g—?{necgy ﬂawec a41<yrin=é2 6 aﬁié’@?eﬂ; nyll
haloal Ryl Fatosiilemgl; €8> NO4 N0 RioSEDOEmMRF, Xt Oo} Riicda lOQGCQRhyf

B s E R e

NRCENR@ROY T, PROAIMOR)Y PCOYRIFET NP ORIORAB(ARR", S(O)NRR’, S(O),R”,

..2= Eluor q- hyl -4-[3-(quinolin-6-ylthio)imdazo
NR‘“%P né?@$¢$ﬁﬁ§ n¥6-ylgbeggan1de; Y ) [

2-chl or o- N—nethyl 4-[3-(quinolin-6-ylthio)imdazo[1, 2-
21. [a17"_8%/ é({ﬂrgﬁgl%cr (H? €¥19| tb (ﬁ?) ?Weﬁ%%%&%g@m%i;afhl[tﬁe%o‘f vf}ﬁerein L'is
cycloalky®Bnd] t ri azi n- 2-yl ] benzoat e;
2- (4- Brono- 3-fl uorophenyl ) -7-(4- met hoxyphenoxy)i m dazo
[1,2-b] [1,2,4]triazine; 3 -(4-Mthoxyphenoxy)-
22. 6° T(léed’ii’qioblyd oftlaith pydraBamadeuytally At @piaile falt thereof, wherein L' is
| pyri m di ne;
Cycq%g?fn r onophenyl ) - 3- (4- net hoxyphenoxy) i m dazo[ 1, 2- a] py
r|n1d|ne

23. h('é(ﬂ%%{%}nil aﬂxé vp%w%%gh? gllé Ia(r:]cep‘[alB/l )ftyt%elrg(])fd aherel L'is

(CRﬁ&%@MHﬁqu&HGEﬁﬁ%SKﬁﬁRBl(1 qui nol i n-6-yl cycl opropyl )i mi
dazo [ 1,2-a]lpyrimdin-6 162 WO 2008/ 064157
PCT/ US2007/ 085100 vyl ] benzam de; 6-(4-bronmophenyl)-3 -

24, [ (The coripoandy/qfietity Il ) driph@jnacdudaitlo afceftaRe adlaydriaf) wiaken L' is O or S.
2-(4-fluorophenyl)-7-[(4-nmet hoxyphenyl)thio]imdazo[1,
2-b] [1,2,4]triazine; 6-(1-

{ Gh{ Sonkpoumt @-cthirh 1; srphityaectiao adepiyisle edlf tiireof, wherein L* is

(CR'R Iethoxy)phenyl]lnldazo [ 1,2- a]pyrimdin-3 -yl}
d%clopropyl)quinoline; 6- { 1-[6-(I H Pyrazol -

yI)|r1dazo [1, 2- a]pyrlniﬂiP-i -yl ] cyc:op{opyl}

quj nol i ne; . - razol - Lo 758

S Pt 5 Py el 2l By e By e s 'R
and rig0i nol i ne;

N, N- Di net hyl - 1-[ 3- (1- qui nol i n-6-yl cycl opropyl )i m dazo

[ 1,2-a]pyrimdin-6-yl]-1 H pyrazol e- 4-carboxam de;

27.  NThe compound of claim 1, or pharmaceutlcally acceptable salt thereof, wherein L” is

L A R S

(heterddy@yaladalep (@R BYL, boXRAR Ye(heteroarylene)-(CR'RY),, wherein sald cycloalkylene,
aryleni,’h%lé)f%%}%ﬁégle&%ﬁi %g?rggr;%gg(lgr(ﬁ) lal%é u%ftﬁutgcp %ltﬂ ora3zsublt1tuents
indepen@itlp 6dlecteddropt CY'Ch0@ICRPYIKY; Ok(all@hylaby,dikghylr Glng-hﬁ}oy]kmet h
halos%@g}bg@\ﬁ%ﬁ Qf{alﬁgﬁ%{{q%ﬁ*f&b%{c@ﬁ,k&%%ﬂaq Bcor",
OC(OMNRIIRIGINRA'RE; WRE YD BPL BRYC)O)NRARZ ONR'C(O)ORY, C(=NR#NR'R,

et SR LAY gl o i sone

S(O),R'; , N |09 ). R 1 kil 15¢(B),yRJR @Y € Iopropyl)qU|noI|ne
N, N-Di methyl -4- [3 -(1
-qui nolin-6-yl cycl opropyl )i mdazo [
28.  1TRe ajngyptmddfdiaim 6; ophloendmariiale accegtablp Salt-thdreof, wherein L* is

(CR7R§_)’9§¢g%;%—?éy%o%lkﬁ_g%bg%@ﬁg l?l% (Igﬁrgﬁagl?%fl?}f(gﬁj@b wherein said

cycloajilyltvat biydrylbenz aptically NbétiltutB(li ehlz YDyt ¥ abitthidis3ndependently selected
from (“@y,y}?alo g] %glpép(iﬂs flk%%%' 32 6:01 Vi ’rll,cy'z.l_s ﬂéloalkyl, halosulfanyl, CN, NO,, N3, OR*,
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a] pyri m di n-6-yl ] benzam de;
N-(1- Pyridin-2-ylpiperidin-4-yl)-4-[3-(1-quinolin-6-yl

W@ yoBoptopyl )i m dazo [ 1, 2- a] pyrl m di n- 6-yl ] bRCwEN00E985100
N-(1-Pyridin-2-ylethyl)-4-

see GRG0 SBHORY cfcgo&gbm &@@;&%ﬁm R NIl

NR“C{(EjNRS'rPdiQWRI@101((D)td)11"11 Cl=NRANR ¢Rt INRoHG(ERENRE R @Az oP(DR),,

P(O)R} ﬂff%{@i%iﬂnﬂ‘;ﬁ@ “l,éL(%)y yl%lﬂ?g(fo?{‘%ll, KR SYQH 085 o) MRtk

(1 gui nol i n- 6- yI cyclopropyl)imdazo [ 1,2-

F%{&%giﬂpﬁﬁ (};F ?YI?I g@%ﬁ%’frrqagq%ﬂcagy agﬁegtalz‘!e sa[ltsthereof wherein L is
(CR7R6);|. teliomipy lemy-6CR/REy @l (CB?pry:hr)llem)OjGRZRgL wlhe#in said cycloalkylene or

arylenf 45) %/p(t]gnzt_l,@rs{l]lzftrﬁne}é ‘%}F‘ﬁy? % |3 S sHtuen%ts Véspggﬁleg%%lﬁcsﬂ é}ﬁ)g]l (}‘y halo,

C1 alkyl) (szthk[enﬁl,, @salkpyyli OristhiloalByl, Migsaialy D ONONYL INJUORD) SRIE C(O)R™,

ey EioR Dy DFTRNIESG . Frg i LRI TR R b

NR“CHJ)MM TN RFSR VIR oY | (iR RPWR} RY m(ﬂﬁbzl POR'N; P(BR'R",

P(O)Oéq%fﬁi?g%@ﬁ%f%@@%f‘gé%@H‘?ﬁi‘ﬁ%ﬁ?& " qand SSOLNRVR i i -

163 WD 2008/ 064157 PCT/ US2007/ 085100 vyl ]benzam de;

30. h? %0&%%%9%0?%89&? %Bb%fe)%fl%(ﬁllg )éé%pt%glgggl%hergof, v(r}?ere(irll L*is

cycloa&ﬂywé brdrgene: 6- yl ] benzami de; N (2- Phenoxyet hyl) - 4-
[3-(1-quinolin- 6-ylcyclopropyl)imdazo |
1,2-a]pyrimdin-6- yl]benzam de; N-(1 S)-2,2-Dinethyl -

31. | Th¢ {ampiohiyd @wiann )i capbaniitdupcatip itcedtablp Selftherepfj windrdimt. Bis arylene.
yl cycl opropyl )i m dazo [
1,2-a]l pyrimdin-6-yl]benzam de; N-(1 S)-1-

32. [ (F bt mﬁmyﬁmcm Gﬂfrkphzn'yia@euﬁ&,llg-achepfﬁlblhydlﬁh@mﬂ whbreif 8y’ is aryl

optlonil yzsugqlgg}?qolm |2,n3 é %}g %D%l ) R:. d?ﬁ S) - 1- (Azeti di n-

-yl carbonyl) -2, 2- dlnethylpropyl] 4- [3 -(1

inolin cI 0 2.
3 1,‘}5 ¢ Pl oo PR Bl B SRR ee g i Oy iy
heteroarghcbpmohallﬂ-sﬁ)sﬁiu&yldbb apr,epyloy s FNdaZ o[ 2.
1, 2-a] pyri mdin-6-yl]benzam de;
N-(Pyridin-2-ylnethyl)-3 - [3 -(1
34, - qtié emhponndof\claiy ¢) @phapiyéuticnllgl azepthbld sattAdrpofy windrehh Oy~ is

L e S LN

2a]pyr|md|n6yl]benzamde N-I\/Ethyl - [3 -(1

35. ;I_f}gl gﬁ%ﬁ?%f d:} ﬁxg %Oﬂppi;ﬂ‘g'%%%h‘?a&lé acc'thLlflf ialt thereof, wherein Cy” is

heteroS)ctohkbdphiphal 2 s(bzetutey bart 116) 4,2+ ox0RLOW}2°4-[3 - (1
-qui nolin-6- ylcyclopropyl)imdazo |
1, 2-a] pyrim din-6-yl ] benzam de;

36. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R' is H.
37. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R? is H.
38. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R’ is H.
39. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R is H.
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N-[(1R) - 1- Met hyl - 2- (et hyl am no) - 2- oxoet hyl ] -4-[3 -(1
-quinolin-6 ylcycl opropyl)imdazo [

WA 2@8a84yT i m di n-6-yl ] benzam de; (3R)- | - {4-P¢BUSL007/085100
-Qui nolin-6-ylcyclopropyl)imdazo [1 , 2-a]pyrimdin-

40. ?g"h%/ | benﬁcﬁ?fjﬁgfrﬁ %r(%% zlfrg{ggqgs%llggéﬂte)? nlﬁ#% e Eérfol}zewhe)rlem ﬂ is H.
1, 2-a]pyr|n1d|n 6- yI]pyrldln 2-yl} - plpera2|ne
- boxyl th ul f
41. e&gcgfognl%}lr?& @” o]a69|11 gip ﬁarglaieyflﬁall& ﬁ?c&étg/lgl e}ft tﬁereofo nlyergnP i{pls H.
1,2-a]lpyrimdin-3 - yl)cycl opropyl] qU|noI|ne,
N,.N- Di et hyl - 4- 5- [3 . o7
42. El‘glé aqﬁl?r{oﬁg?cf/ (ff_cgl_ngﬂ{lc(y @P%‘B'Ia%eﬁ??%uy ﬁ?c&%t%lble falt thereof, wherein R is H.
1, 2- a]pyr|n1d|n 6-yl ] pyridin-2-

43. yb‘g?ﬁr{qsﬁ c},%r? ig&%ﬁ%@{%eﬂtl%llﬁé Cﬁgt%? B%VPeriOf \t/]gﬁrent % is H.

qw nol i n 6- ylcyclopropyl)im dazo

44. % ?‘ﬂ (J;‘I%Cl’?gﬁl Sa%é’ll%ﬁk%‘%m glacchBtgﬂg)F saAt thTr%,of \trlierem R’ is H.

qU|noI|n 6- yIcycIopropyI)|n1dazo

45. bﬁ%éolrt@(gﬂ (3f C?YIE]I ?r%gegp%@% %C@:%talﬁ% gaJ[t tEefeo% Wherem —QV X-Y-Zis

halo, Clqulksmbb NalGenyly Ceyakyopr, @pylha)daIHydaZl()suﬂfanyl CN, NO,, N3, OR*, SR®,

coondy EFOREETH . P, DL 52 REEPT AFLele

NRG(ONR G, NaF IO ®RY Icc-ymggrpmw INR® %G(elHR?:)NR_CzRM. P(R?),, P(OR%),,
romdy AR RS M A DG RO e S Mgt
cycloa-lkéﬂr ;Batg(zogrg} , g liHi)érd)dyelﬁaH(ﬂlgv.@}ééiﬁl gﬁ(?)jef {84167 s alkenyl, C; salkynyl, aryl,
cycloa khg]errs)%y{ cﬁﬁ? er%cyﬁ%Tlggv)l,afe y 8%%%%@%’ 51’62 3N4_ ?r( 1subst1tuents
1ndepeS§Ienﬂy ¢ Dbl frupl leato, 109, alItylﬂ(EiJhWenﬁ Oxatdyhyl| § -cThajo3ik (1] hadesuanyl,

i azy y L0 dza a2 w2 Dy d2 2 d2
LA B Y B ARE IR E b b, ppicuass BRI e M
NR°ZCE%)R22 NIB!CZEEDM @gﬁ Nﬂlfzcne)m*’%@t—hlmgmgfétdh3NR1°2{5—NRg)NR°2RdZ P(R"),,
eB\O - InN =B~ ¥ ORI 2l @ 2 b2

por ) O S B R R b B R S Qe md

S(O),NIB*R4- (2- Ox0- 2- pyrrolidin- 1-ylethoxy)phenyl]im dazo[
1,2-a]lpyrimdin-3- yl} eye lopropyl)quinoline; 1-
{4-[3-(1-Quinolin-6-ylcyclopropyl)imdazo |

46. 1TRe aﬂwnmdnfdlann 6; oryphjrplaenyi¢ally acceptable salt thereof, wherein ~-W-X-Y-Z is

halo, G, %lkaﬁ Eﬁ?ﬁ gll?t@]y Sfb%%aﬁy%@rgéﬁ%%ylim[ﬁz N, OR?, SR?,

C<0)R22_ @I@w@d@icre)s}zzzbl_:h@)&%ﬂew)wfﬁmﬂéwmfwow,

e oAt g AL SR IROR ML

P(O)R['B”; R(D)OR{LORQIS(@R "6 SYO)SREROPS @PR™), NRI“HEDER'T, or S(0):NR“R™.
1, 2-a] pyrimdin-6-yl]benzyl-N, N di nethyl urea;

47. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein —-W-X-Y-Z is

halo, C16 alkyl, C; haloalkyl, CN, NO,, N3, or OR™,

48. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein —-W-X-Y-Z is

OR%,

49. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein —-W-X-Y-Z is

methoxy.
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(3 R-1- {2-Fluoro-4- [3 -
(1-quinolin-6-ylcycl opropyl)imdazo [
WA 2@8a4yT i m di n-6- yl]benzyl}pyrrolidin-3-ol ; PEF{32007/085100
6- [3 -Fluoro-4-(1 Hpyrazol- | -ylnmethyl)phenyl]
imdazo [ 1,2-a]pyrimdin-3 - yl} eye
| opropyl )quinoline; 3 - {2-Fluoro-4- [3
50. - (The gunipoohd cb’f-cﬁl-ny h w@hﬁpﬁmﬁy&a)lym&@zlﬂe kalt thereof, wherein —-W’-X’-Y -

2 is iR R o ol S X e BRI G B s
COR?, m(mzR[dzllcm@wﬁem)awzosuqﬁ)b?ﬁ?é@ﬂ@” 161;°2€<0)sz,
secfo RIS, SRRk SRR o ot kIR o g ORp:

P(O)RER“[IBO(@R RBR hys(©1R"3 S(NRERE| S@)R™) NRI“GEDRf, S(0),NR“R®, aryl,

ool 3 BHRYSY TS, EHEL RO 1 DOLLE L, ol

cycloatiyl, hetejoetyQ ﬁﬁ&]ﬂ:yéroc}yclqukﬂakd dpeipnaBly sibstitco -bN-l m&,‘B My br-HAsubdtidaents

mdepe3§%w ge#? %rfronbha?%]l Tb%lﬁ%la @?ém% 6"@ ﬂ<irny1{ Go hﬂo&lg}zl hajosulfanyl,
CN, N[O3, N5, OR* (RR*) QY O YR Cyb NREIRGH COpIR), Qr:cta)aéz pcao)zsIRCZRd2 NR“R®,

e DR LN NP 5L (g2 oo, s
P(OR%)y, POy R“®5y RoyOR T ORBa20)H™, B(@NRF Y, 510)R N NRS(0).R™, and

S(0), 1%]Zlgignzam de; 2,5 -Difluoro-4- [3

1= qui nol i n-6-yl cycl opropyl )i m dazo [
1, 2-a] pyrimdin-6-yl ] benzam de;

LR PHL T A0 I v

yART hylo] bennaticdealkehyh C,¢ alkynyl, C_¢ haloalkyl, halosulfanyl, CN, NO,, N3, OR*, SR*,

o ol A R Bt OPRT Ty B TR 2o R ok

NR*Ce pyRe iR, diRfT 060 WIR b €naerfinde’, R L-NK Z(FNRONGSAS, B@"y(AOR™),,

rong PO QP M 61 SURRAL BEFaEe ks s

PCT/ US2007/ 085100 vyl ] phenyl } pyrrol i di n-2-one;

52. E%Eé: (lzogl%&]%b(ﬁ?fl Lﬁual r@ﬂ%}'lrn]g%qé?ﬂw}ac%ata a?tgﬂerg(}%l \2rherrre]1r(1:I %QX -Y’-
7’ is hakoaz Qlaillgi, It 2 haoadkyl EtN WO, 4N, PR, i3z (OfMR“RE,

-qui nolin-6-yl cycl opropyl )i mdazo [ 1,

2-a]pyrimdin-6-yl] -1 Hpyrazol- | - yl}piperidine- |
53. - @a¢ hﬁn{mhﬁi(ﬁ‘ clan ({ dor p{lﬂmﬁd:duﬁdmly«ﬁecebtable falt thereufnoherdin —W’-X>-Y"-

2 i it R l%}il?a)lkyl G OB et am de; &

{2- Fl uor o- 4- (1 qui nol i n-6-yl cycl opropyl )i m dazo]

s nifrghRyp (ﬁ}f?fk Tk b R Scopblplghsgeak viesn (Y XY

Z’ is halywi OEDINRBY| cycl opropyl )i mi dazo [

1, 2-a] pyrimdin-6-yl]phenyl} -N N

di met hyl pyri di ne- 2- car boxam de; 6-(1-
55. { @h¢ Sonfpouat @-cthirh 1; srghinyrhechtically acceptable salt thereof, having Formula Ila or
ITb: H pyrazol -4-yl ) phenyl ]imdazo [ 1,2-a]pyrimdin-3-

y! R3 —cy!
Yy
Cy*—L2 Cy*—L?
y \/[ /§7 4 F N/gf
)\ )\ R1
™ SN N

1Ib.
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56.

57.

S8.

yl'} eye | opropyl)quinoline; 6-(1-
{6-[1-(Tetrahydrofuran-3-yl)-1H pyrazol -4-yl]imdazo[1

WQ 2008ppM6ET m di n-3- yl} eye | opropyl)quinol i ne; P@F/{182007/085100

6- [I -(I -Benzylpyrrolidin-3 -yl)-1

H pyrazol -4-yl]Jimdazo [ 1, 2-a]pyrimdin-3 - yl} eye

| opropyl ) qui noline; 6- {

1Th&edndpoMat dt\laith - @phamateudeally heddptaislz eulf thereof, having Formula I11:
1, 2-a] pyrimdin-3-yl]cycl opropyl } %ui1 nol i ne;

N, N-D net hyl -4- {4- [3 _

-(1-quinolin-6-yl cm?opr {QK)I dazo [
1, 2-a] pyri mi di n- 6- yl]g‘i

ne: |

pr

pyrazol -1 -yl } pi peridi ;zj\b:nﬂ mBe 4- {4- [3
-(1-Quinolin-6-ylcy )| dazo [

1, 2-a] pyrimdin-6-yl H-pyrazol I - yl}
cycl ohexanol ; {4- [3 L
-(1-Quinoli n-6-y| cycl opropyl )i m dazo [

1,2-a]lpyrimdin-6-yl]-1 Hpyrazol- | - yl}

ad bt omipopid & clajn Npgr 11rm§ceu{i(z]a.lly acceptable salt thereof, having Formula VIII:
[ 7-(1-quinolin-6-ylcyclopropyl)imdazg ,2-b] [

1,2,4 Jtriazin-2- yl]phenyl}pyridine-2-carRoxam de; 6-

{ 1- [2-(4-Pyrimdin-5-yl-phenyl) 1,2-b] [1
. 2,4 Jtriazin-7-yl] cycl opropy ) 6- (1-
{2-[4-(1-Ace?912_1|_22 3, /Q tetrahydr d| n- 4- yl ) phenyl ]
i mdazo[1, 2-b -7- yl}
cycl opropyl ) qui nol i 6- [1- R'4- [

- (Met hyl sul fonyl ) -
1,2,3,6- tetrahyle%pyrlNln 4l\§/l]phenyl} i mdazo [ 1, 2-
b] [ 1,2,4]triazin-7-yl)cyglgpropyl]quinoline;
N, N- Di met hyl - 5-

-[7-(1-qui nolin-6-ylcyclopropyl)imdazo[1, 2-b]

{4
triazin- | di 2- b d
o Tpde S B e SOR 1 B Chenyl 1 m daro [
%2§4ﬁ]u0foph¢n2/ )%@ﬁnalqumzeﬁzy)n}md@wl opildPyHtyiazimpui nol i ne;
I QX Cc
% (lt f%ogolpﬁ%]lgr 7a[rf2(4 %Teg%c g‘l %{yg% 41?&(?#%]11)11@?[1 2- B] [1&4 [trlazme
1 02]-4- (4r ]Flaﬂzmll’heﬁylyin}damit am] [dg; 4]tﬂ.1626n VO)2OOHPEUAEolin;

P 1
TR Sl SRR, )

1 6241E]110rqphﬁmyb-32(1 (Jinjcerymnydeyclepréiiylionidazn e lpyrdimidine;

[ Z-{ de-uiD L L) R 1.2-Dbl. [

Z é h o g(gro 5)_9)1%1 %%g%g%h@g}{n&lg ?&ﬁ@zc?ogL%yl)fun%JhnL

( ﬁéﬂmyfﬂmﬂh}yﬂ) [éy@imqum(ﬁpghn]:thym;mdazo[l 2-b][1,2,4]triazin-2-yl|benzamide;

|

[ Zég %{ I‘A gg]!u!r){%%l?eny‘;) gﬁﬁl 1885(%&}“1%&/]@1%@%@@%0[%2 b%[l ZQI]]tanme

( Z-Riubr¢-6r3-H dniethoByphieinyd ylob Jopidepyl. 3 -2y daiion-§-y-N2mbthy lbdnzamide;

y 4, tfhazi n-2-

[ %_cfﬂf%oqij? E%ll Iﬁer;[;g(g%%l%e 12@1%@5@1&19?[ Z%Jpgnmldur 6- ]?11 EI I‘BTth)flbenzamlde

12 uba-Niragthyl-423ylino -G Yleia) ankigectp 0 Resrpymingidin-6-y benzamide;

y b—rzﬁfop(}{}\’)npe%%—ﬁ% —gcﬁl;ino1in—6—ylthi0)imidazo [1,2-a]pyrimidin-6-yl]benzamide;
Methyl 2-fluoro-4-[7-(quinolin-6-ylthio)imidazo[ 1,2-b][1,2,4 ]triazin-2-yl]benzoate;
2-(4-Bromo-3-fluorophenyl)-7-(4-methoxyphenoxy)imidazo[1,2-b][1,2,4]triazine;
3-(4-Methoxyphenoxy)-6-(4-methyl- 1H-pyrazol-1-yl)imidazo[ 1,2-a]pyrimidine;
6-(4-Bromophenyl)-3-(4-methoxyphenoxy)imidazo[1,2-a]pyrimidine;
2-chloro-N-methyl-4-[3-(quinolin-6-yloxy)imidazo[1,2-a]pyrimidin-6-yl]benzamide;
2-Fluoro-N-methyl-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
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N- (Pyri di n-2-yl net hyl) - 4-
[ 7-(1-quinolin-6-ylcyclopropyl)imdazo [ 1,2-b] [
WA 2@84§4161 azi n- 2- yl ] benzam de; N-Cycl opropyl - BET/US2007/085100
[7 (1-quinolin-6-ylcyclopropyl)imdazo [ 1,2-b] [
J1b 4] triazin-2- yl]benzanm de; N Cyclobutyl-4-
enf%nfl -qui nol i n-6-yl cycl opropyl Yimdazo [ 1,2-b] [
1 6:24-}olniop Bebiy1)- 32[{6%in]:thiﬁiy;)ﬁffﬂylj&uo Jimidazo[1,2-a]pyrimidine;

I di

T G ST Fiaratka gt 2 s

16214543- Fazﬂom(lanyhjluanzanpy@elldlml (et iyhiphagA] 1Iﬂ.1daz])[1,2—
.-g]i. t hyl thlb-4- -

alpyrip zn?%%ﬁ)&r%ﬁ B8A18c| opropyl )i midazo [ 1,2- b] [

1621 fﬁ{ TH-Bgdaro]-2 -}%Ulf]r]ﬂld]engmmgﬁimiﬂin—i—Q]]cySDopﬁbpja}quinoline;

enz - Z- I e e - T T

- gd?fr%%‘f&%g‘y (/) ﬁ'}%ﬁ%‘ﬂﬂ@ﬂ%}ﬂ#?ﬁ[é%f?g’yflmflli§'ygTyCPpmpyl}qumOhne;

1 NN Bl eth @AZi-[3-(2-qyind e 8z &pE10@ 0 py()at)dazbi 1,2-a]pyrimidin-6-y1]-1H-pyrazole-

(1-quinolin-6-ylcyclopropyl)in dazo[ 1, 2-b]
4caer’ia“£Z4] triazin-2- yl]benzoyl} pyrrolidin-3-ol:

4N [g (g %ﬁ(t@mm@thi;fbla }yjeﬁh@%lqt[Gﬂ:]leﬁbl)ﬂz‘ﬁl_?mﬂﬂ@ﬂrdpyaﬂﬁhazo[1,2-
. . azln eltra ro
oy P ERE Bl Ry ol apy opy - N et hy! -
g- N(C}]clc{llkﬁ.qﬂO!-(ll muﬁmmll 6 yﬁbﬂm@@yﬁﬁli&mo@aﬁ &) p&nﬂu,dﬂtebi]—caiboxamide;
ri.azl n- 2- e, - . T
( R/é{ ﬁ%\wh%%W?ﬂyéeﬁp%gﬁgés%y%goﬂrani—[ylmethyl)lmldazo [1,2-a]pyrimidine-6-
carboxfaifidel - qui nol i n- 6-yl cycl opropyl)imdazo [ 1,2- b] [
19? ?g%{?{,lb??[? lec_lti[ pl}JhléJlIe()n };lcyc opropy{)\l_mléazo 1 2( I}/[?ynmldl}{%eﬁﬂgnz)amlde
- Gy lﬂﬁﬂt[4 mﬁfl&hg%ﬂaﬁgﬁﬂmﬁy&mﬂa’f@ﬁ alpy@midin:-3-[
Il I n enzam ae,
yl}cycgprdf’yb%?‘ﬁé%ynet %yl )-2-methyl propyl] -4- [7-(]
ﬂ}ll,N-ﬂBi)]hlbthyl@ln BL(¢ygainokx-6p1ckdlbproglditdidhzoll, 2a]plfim{din-6-yl]benzamide;

N tHREeRGS ﬁé@f%ﬁ@df%@w@]wﬁ%ﬂ%a@mm% vl by tﬁ“ahwtf%fuza& 2-

ylmet}qfupbmhmideG yl cycl opr opyl )i m dazo

tri aZI
AN ﬁrraéfi‘»fm“ﬁ?éw\ﬂwm %ra%clTPfapyBl%faZfﬂ 2
a]pyrniludih 6L]ytusdnaazmﬂe 2-yl] -N 1,3 -thiazol-2- yl benzam de
N m.di ui nol.i n- cl.opr.o
N e N C P M R e (R
6-yl] bafza%idazoow 085100 vyl ] benzam de;
N fetrghydro I -
QT b ﬁgﬁéﬁ%ﬁ SO Gabg YRRt platinlih
benianfﬁdé}] triazin-2-yl]benzam de; N {(1
R amno arb met hyl pr I
k {:}-'[g %ﬁﬂ(g@ ﬂ% uPrﬁp%T |§ ﬁ?ﬁ\ésdoﬂ;ﬁ%lgg%&%u%’Z(g?%]ahtynmlde—
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6- {1-[6-(4-[(3S)-3-(Pyridin-2-yloxy)pyrrolidin- 1 -yl]carbonylphenyl)imidazo[ 1,2-
a]pyrimidin-3-yl]cyclopropyl}quinoline;
N-[2-(Pyridin-2-yloxy)ethyl]-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
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yl]benydnfiéd;hyl ) i m dazo 1, 2-Db]
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yl)cyc%?:mayl?ldlﬁﬂo!hﬂal n- 2 }/I } 1{—!— pyrlafnoljal i yl }1 prgpaneni trile;
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N-[(1S)-1-(Azetidin- 1-ylcarbonyl)-2,2-dimethylpropyl]-5-[3-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]pyridine-2-carboxamide;
N-(15)-2,2-Dimethyl-1-[(methylamino)carbonyl]propyl-5-[3-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-a]pyrimidin-6-yl]pyridine-2-carboxamide;
N-(1S)-1-[(Cyclopropylamino)carbonyl]-2,2-dimethylpropyl-5-[3-(1-quinolin-6-
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2-Fluoro-N-[ (1 S, 2S)-2-hydroxycycl opentyl]-4-
[7-(quinolin-6-ylnmethyl)imdazo [ 1,2- b] [
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ben%enﬁs(ugf?’t‘aﬁ“gezl n- 2-yl]benzam de;
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7- i nolin-6-ylnmethyl)imdazo [ 1,2-b] [
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qui nolin-6-ylmethyl)imdazo [ 1,2- b] [
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Z{E)UO{QQFlﬁbr()-ﬂ)[BJ( thqtin @iy -y diyprgpyd)énidazo[1,2-alpyrimidin-6-
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1}cc%d b%n 24] triazin-2- yl]benzani de;
yuey pﬁp&' fl ‘pryrl di n-4-yl nethyl) - 4-
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2,5-Difluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl|benzamide;
N-Cyclopropyl-2,5-difluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
yl]benzamide;
2,5-Difluoro-N-(trans-4-hydroxycyclohexyl)-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2-
a]pyrimidin-6-yl]benzamide;
1- {2-Fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2-a]pyrimidin-6-
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2- Fl uoro- N- (trans-4- hydroxycycl ohexyl )-4-[7-(1-quinol i
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i T i R
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yl}acenfttidor o- N- net hyl - N-2- [ net hyl (pyri di n-2-yl ) am no]
e | - 4- -(1 -qguinolin-6- ylcycl ),imdazo [
R e R B SRR
yl]pheh{a}py(rmmeqwaﬂmkamdﬁ yl cycl opropyl )i m dazo [
Bé%ﬁ% ?%ﬁﬁ_na EII- blrpéiﬁ%‘id”ﬁ%afo gﬁl 2 4]triazin-7-yl|cyclopropyl} quinoline;
- U1 DI4-(~ Beey1- Ay, © pitralp)dkopiy tidia-dzd) phend: || idxi ddzpii r2- b 101, 41¢rGzin-7-
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ylieyd PPy eIy B8Sy | cycl opropyl )i mi dazo [
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6-(1-{2-[4-(1H-Imidazol-1-yD)phenyl]imidazo[ 1,2-b][1,2,4]triazin-7-yl} cyclopropyl)-
quinoline;
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b][1,2,4]triazin-2-yl]benzamide;
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{6-[4-(Azetidin-1-ylcarbonyl)-3-chl orophenyl]imdazo[1l
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b][1,2 4 ReilinDyObehzanhide;- (1 - qui nol i n-6-yl cycl opropyl )i m dazo

T xR PR dleks b e T todosl €7 gk 3 o 4
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N-[4-(Methoxymethyl)tetrahydro-2H-pyran-4-yl]-4-[ 7-(1-quinolin-6-
yleyclopropyl)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-
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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-yl]- 1H-pyrazol-1-
yl}propanenitrile;

4-[7-(Quinolin-6-ylmethyl)imidazo[1,2-b][ 1,2,4 |triazin-2-yl]- 1H-pyrazol-1-ylacetonitrile;
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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-[(1S)-1-(hydroxymethyl)-2,2-dimethylpropyl]-4-[ 7-(quinolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide;

2-Fluoro-N-[1-(hydroxymethyl)cyclopentyl]-4-[ 7-(quinolin-6-ylmethyl)imidazo[ 1,2-
b][1,2,4]triazin-2-yl[benzamide;
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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 Jtriazin-2-
yl]benzamide;

2-Fluoro-N-[1-(methoxymethyl)cyclopropyl]-4-[ 7-(1-quinolin-6-ylethyl)imidazo[ 1,2-
b][1,2,4]triazin-2-yl[benzamide;

2-Fluoro-N-(2-methoxy-1-methylethyl)-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzamide;

6- {1-[6-(3-Fluoro-4-[(35)-3-fluoropyrrolidin- 1-yl]carbonylphenyl)imidazo[ 1,2-a]pyrimidin-
3-yl]eyclopropyl} quinoline;

2-Fluoro-N-(pyridin-2-ylmethyl)-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-yl]-N-[(3R)-
tetrahydrofuran-3-yl|benzamide;

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]pyrimidin-6-
yl]benzamide;

2-Fluoro-N-[(1S)-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]pyrimidin-6-
yl]benzamide;

2-Chloro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]-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-
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yl}cyclopropyl)quinoline;

2-Chloro-N-(1-pyridin-2-ylpyrrolidin-3-yl)-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[1,2-
a]pyrimidin-6-yl]benzamide;

2-Chloro-N-[1-methyl-2-(pyridin-2-yloxy)ethyl]-4-[3-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-a]pyrimidin-6-yl|benzamide;

2-Chloro-N-(15)-1-[(dimethylamino)carbonyl]-2-methylpropyl-4-[3-(1-quinolin-6-
yleyclopropyl)imidazo[1,2-a]pyrimidin-6-yl|benzamide;

2-Cyclopropyl-5-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]isoindolin-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-yl]isoindolin- 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-yl]phenyl} cyclopropanecarboxamide;

2-{2-Fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]phenyl } -2-
hydroxy-N-methylacetamide;

2-{2-fluoro-4-[3-(1-quinolin-6-ylcyclopropyl)imidazo[ 1,2-a]pyrimidin-6-yl]phenyl} -2-
hydroxy-N,N-dimethylacetamide;

N-(3-[2-(4-Bromo-3-fluorophenyl)imidazo[ 1,2-b][1,2,4 Jtriazin-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-a]pyrimidin-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-yl1]-1H-
pyrazol-1-yl}acetamide;

N-[(1S)-1-(Azetidin- 1-ylcarbonyl)-2,2-dimethylpropyl]-2-fluoro-4-[3-(1-quinolin-6-
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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-a]pyrimidin-6-yl|benzamide;

N-(2-Azetidin-1-yl-1-methyl-2-oxoethyl)-2-fluoro-4-[3-(1-quinolin-6-
yleyclopropyl)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-
yleyclopropyl)imidazo[1,2-a]pyrimidin-6-yl|benzamide;

2-Fluoro-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-y1]- 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-y1]-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.

59. A composition comprising a compound of any one of claims 1 to 58, or pharmaceutically

acceptable salt thereof, and at least one pharmaceutically acceptable carrier.
60. A method of inhibiting activity of a receptor or non-receptor tyrosine kinase comprising
contacting said kinase with a compound of any one of claims 1 to 58, or pharmaceutically acceptable

salt thereof.

61. The method of claim 60 wherein said kinase belongs to the Met, PDGFR, HER , FLK, Src,
Abl, or Jak subfamilies.

62. The method of claim 60 wherein said kinase is ¢-Met, Ron, PDGFR beta, ¢-kit, EGFR, HER2,
KDR, flt-3, Src, Abl, Jak1, Jak2, or Jak3 kinase.

63. The method of claim 60 wherein said kinase is c-Met.
64. A method of inhibiting the HGF/c-Met kinase signaling pathway in a cell comprising

contacting said cell with a compound of any one of claims 1 to 58, or pharmaceutically acceptable salt

thereof.
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65. A method of inhibiting the proliferative activity of a cell comprising contacting said cell with

a compound of any one of claims 1 to 58, or pharmaceutically acceptable salt thereof.

66. A method of inhibiting tumor growth in a patient comprising administering to said patient a
therapeutically effective amount of a compound of any one of claims 1 to 58, or pharmaceutically

acceptable salt thereof.

67. A method of inhibiting tumor metastasis in a patient comprising administering to said patient
a therapeutically effective amount of a compound of any one of claims 1 to 58, or pharmaceutically

acceptable salt thereof.

68. A method of treating a disease in a patient, wherein said disease is associated with
dysregulation of the HGF/c-MET signaling pathway, comprising administering to said patient a
therapeutically effective amount of a compound of any one of claims 1 to 58, or pharmaceutically

acceptable salt thereof.

69. The method 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.

70. A method of treating a cancer in a patient comprising administering to said patient a
therapeutically effective amount of a compound of any one of claims 1 to 58, or pharmaceutically

acceptable salt thereof.

71. The method of claim 70 wherein said cancer is a carcinoma, musculoskeletal sarcoma, soft

tissue sarcoma, or hematopoietic malignancy.

72. The method of claim 70 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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