AM NO ESTER DERI VATI VES, SALTS THEREOF AND METHODS OF USE CROSS- REFERENCE
TO RELATED APPLI CATI ONS [001] This application clains the benefit of U S.
provi si onsiD 2appltitesat i on no. 61/ 162, 260, filed March 21, PROAS2010/027360Nt ent
of which is hereby incorporated by reference in its entirety. FIELD OF THE
INVENTION [2] This invention relates to novel heterocyclic am no ester
derivatives, and salts thereof, which are useful in the treatnent of

hyper prol i f & C ticular,
the i nvent .%Mimglﬂ%mﬁe%gﬁhﬁﬁ‘ﬁﬁgmﬁ%w CRR QR ANH (7 oh b
the protein tyrosine kinase in the inhibition of inter-
and/or intra-cellular signaling Th| s invention also relates to a nethod of
usi ng such conpounGBQSﬁ-RElEEREEéZEmBFdiAT@@éerldClAfféOéllsl ve di seases in
manmal s, especially humans, and to pharmaceutical conpositions containing

such COTT}'{)G{HI']’IdS BAWWO%IJ&E% MVENT. bﬁ}'s ﬁr%]nsﬂgﬁ'ﬁ ?%lfbaﬁérp@oges are a

large famly of proteins that play a pivotal role in e regulation of a
w de var |6ét192 860, é?éqdlMarah 2br26@%é19?eﬁs)nteﬁmfn’ﬂa¢h‘iﬁ herelsoineerporaigd by cel | ul ar
functi on...Er.otl&eim tytesi ne kinases may be classified as growth factor
receptor r?fge b &%trgt%G:R, PDGFR, FGFR and erbB2) or non-receptor (e.qg.
c-src and bcr-abl) kinases. Receptor tyrosine kinases (RTKs) play a key
role in the regul ati on of CRBLILOEITHRINVENTION fferentiation, netabolism
mgration, and survival. Upon |igand binding, they undergo tyrosine
phosphor xb@tl on atTipRchition ré1fed Q%%l'h@teléolaﬁclfé)éhﬁm &&MU6rivadids; anfini s | eads to
the binding of protein substrates and/or t est abl i shment docki ng sites
for adapt®ls theregfervhish pisuistfyldd therfrortmenpeldivae@eplidrefival discrseh SHtha®i on. When
unr egul ategichers! HGRAAAA.L M ﬁicm%r Kﬁ&ﬁ§§lﬁo&mt&qakamp&ﬁ5@s b ﬁl@t@blﬁlleﬁe of

di sease states associ ate such aberrant kinase activit [4] A

parti al Ithegtofﬂf'hlslumhlbmthmefslmtmﬁlu@ibln@ﬁﬁlactlwé(]'ﬁsulmg@n thxkinhibihoh of b, bcrabl,

BI K, ng)i?gﬁl M&%ﬁia&&gﬂ%@ 1@6%68,\1]%150 (E%Etfﬁ%%ﬁh%fm . EPHA

EPHB EGIéR;npﬁrnldBm th&rgBBent Bf bpérprédrfkiatiadiscafan sy mEEQaISF@Ria,HyFGFRZ FGFR3,

FG-R4, F F Fr k | LK, | NSRR, | RAK4,
I TK, |G R nﬁ Ng{tﬁpgﬁmﬁc‘é“l@%fbm io“ﬁm&‘mnﬁﬁﬁﬁ?’ﬁomﬁ‘?‘i{l Lck, Lyn, MATK,
MERTK, I\/LTK MST1R, MUSK, NPR1, NTRK, MEK, PLK4, PTK, p38, PDGFR, PIK, PKC,
PYK2, RET, ROR1l, ROR2, MKGBQ,UN:DIQF B@d@@’,EI\H:IO,N SRVS, STYK1, SYK, TEC,
TEK, TEX14, TNK1, TNK2, TNNI 3K, TXK, TYK2 TYRO3, tie, tie2, TRK, Yes, and
Zap70. [z Aber r afhe éggseﬁ@m EARILLPHb RS0 BAYR pRAL! 108 !

di sorders a%d in partlin(;l%J1 ar to tu ? \/JtjllIO y G@Ay?\?ascu ar etndot hel i al
growt h f aegulatiofpf @ widg viasty phedtlolar pltoomttm mgmtﬁem&csmuman‘vw@ﬂlubn

(angi oge n iferation and
m grati OE&%‘;;%%IES%S#W& rl%){agsgim% }(/\géjﬁ ]hf%ag ?éﬁ%kﬂyﬁ%tgg%%%p ég‘ét he fns-1ike

t yr osi ne WEGHES EGFRC BPGOR, F(ﬁFR add chBXDE@ﬁRa—iqcelandetghesﬂmandih@ abbser t

domai n- cont al nf The , bi nd 0, EGF to VEGFRs
St mut at S0 R B bPERRLR MOk P r St dF g Do n . The

Ki nase a@'rrohfer'atyoradifferﬂﬂostpjnpmyﬂammm mygraxpjnaam sarvied é o ligindrosdime resi dues,
whi ch then serve b|n t.es u es involved. in e propagation
of a1 g aderea B ieads Doy SISER Rl BT O YECE RSV GRAT TS I08 hi ohiy
attracti vedt hahapiading Gfﬁrafegﬁsﬁlbﬂﬁte@ ander the &3abliRighagekFigSittsSfoPadap@f €qui Site

for all solid tum)r growt h. _A nunber of drugs inhibiting VEG- signaling,
i ncl udi n@TYLBs 9o et - Elie?f@tegﬁlﬁpﬁaramélgctf%cw&ewnraﬁtl%{ FRCSRS” sl |

mol ecul e ¢ Ngailﬁcgﬁﬂaséi San_cOAYiButd @Sl ARPSANRE MYatddAsdopedd & iflrsuéh Mdirhiti Stration
(FDA) ("Ml ecular basis for sunitinib efficacy and future clinical

devel opné#tase actisityir e Revi ew Drug Di scovery, 2007, 6, 734; Angi ogenesis: "an
organi zing principle for drug discovery?" Nature Review Drug Di scovery,

2007, 6, [@(743) . A partial list of such kinases include abl, AATK, ALK, Akt, axl, bmx, ber-
abl, Blk, Brk, Btk, csk, c-kit, c-Met, c¢-src, ¢c-fins, CDK1, CDK2, CDK3, CDK4, CDKS,
CDK6, CDK7, CDKS, CDK9, CDK10, cRafl, CSFIR, CSK, DDR1, DDR2, EPHA,
EPHB, EGFR, ErbB2, ErbB3, ErbB4, Erk, Fak, fes, FER, FGFR1, FGFR2, FGFR3,



[ 7] Hepatocyte growth factor (HGF), also known as scatter factor, is a
mul tifunctional growth factor that pronotes cell proliferation, scattering,
i nvasi on,weupwmMal63 and angi ogenesis. In order to produeeTaskéwloarsceffects,
HGF nust bind to its receptor, c-Met, a receptor tyrosine kinase. c-Met is
overexpressed in a significant percentage of various types of human cancers
and is often anplified during the transition between primary tunDrs and

rret ast asipgFRaMGERS! IFaf ﬂ@@nlgﬁrFﬂchl%fnaGEGzc@SKQWk KERERR I RAKRETINET. " Euro.
Cancer, 2008, 44, “641 is also inplicated in atherosclerosis

and 1 ung 1BFOROBISR. {AS0BYRE kdsihd N6T PG ToS.d Tt Ok d&HEMAS ks M Jior
phosphor gt afis?Nid NSk vabk DR TG, MRS/ MTIOoPR. Rl bYBFRIIRT kel n ki nase

( MAPK) signaling pat hway, thereby enhancing malignant behaviors of cancer
cells. I\/t?rYé@\JBET BORMACR?, dW Fofrog, Ren HGHOIMBRC gl Mbayl YK ks 8VK, &“Eﬁ lead to

the i ndugtionpeh, VGE| SXRELTRAGIC HHBeH KE AYHALHL NG FLESEL! o

anglogenlc éct|V|ty ecauée o} the rol e of as an’ a juvant
pro- met agkpld.c gene for some tunor types and as a necessary oncogene for
others, c-Met is a versatile candidate for targeted cancer therapeutic

| nt ervent b % - 6( Fr Rﬁ@r& { angrogeﬁegls %ﬁthW sbrﬁ@ Eﬁﬁél&%@aﬂ dishi4RESind inOnCOgeEne.

2007, 26 tor targeting oncogene
addi ct i om)aandlaewpmdm@ll@\eth VE@M eaRelar endorelig gbivsth daotoryh) 12@@@’ fagtor 504) .

[ 009] Ant i ﬁ%/ng&?i g@ggcg@a\%h?éon (?r?%go te%s%?%{ tI\I{E(OT/ VE% Rlc%n(% @%a’l\/g& S gnal ing

may circd o' over corme
i nhi bi ti @roldtratien amddmgrayorrl@pmgmhmg thrangh ovelligh affimey retcbmmapbclfmx:hke Her e we

descri be smal |, .mol ecul es .t hat PP hlbltor tein tyrosine

G nase adthyr YARE FERMEE bl VERFRP b S Llhs e el o Sh il o koR and

t he HGF reeppt, DR oMEEGFRIZOTI: hdieg of VISUMMARYGERs Skidiuldt8ESEptON

[ 0010] Provi ded .herei n. are n unds_and net hods for tr ating cel

brol 11 o Sheaoudass ¥ionar o RIBIRHE T TR Hafb: “HeraBsP e aTell osed her ei n
nmay be i I&bloblaﬁrﬁfc&edéf)topfyﬁﬁsﬁieIi'esﬁdi(lreQSxi'}ﬁkﬂl théRBR adBintlik tsites fbﬂn&l@d‘tﬂeserTbOdi nents,
t he conpoun s .di scl osed her n are nultlple function inhibitors, capable of
|nh|b|t|ﬂ@@‘F Pléﬁﬁﬁﬁﬁ%mow gidingegcedcept or si gnal i ng. Accordlngly,

provided herein are new inhibitors of protein tyrosine kinase receptor

si gnal i ngoo@ uch aSDfsmpuaxaﬂmE@ER M@ﬁfﬁngmemmy alagid@l thdrgpeaticiatdchinr ecept or
si gnal i ng. 001%1]%];l ecifically g?s been found t hat c%qpounds of this
i nvent i off2NSEhAS HHANSTREEIL # e@rqqyls% H sliddumgingsgeine A aHBOPRE are

ef f ect i venasitihVELBFLRLSIIMRf intRERRLSY oftnkit@Si-Me akﬂlm&@secéptgfh@s‘goﬁlst%t and
VEGFR. Accordlngl , i n gne aspect, provides herein is caonmpound having

Formul a CMpll glCHs RAtBNIBWhavedieen annseva Ay USiBeet &eDrug Admipisistioamer, a

geonetri %mpgmolecala& %isqwumtﬁlbsahm{y 8nd ﬁﬂlré\blﬂﬁéaqieeveﬁ)pm%ﬁta@@cwee or a
pharmaceutically acceptable salt thereof, wherein each of Rl, R2, R3, R4,

Y1, Y2, V%ewawd?r@ Pssce\semdéfl@héWMeAéglﬁgenFm1@] reanigpepaeiifrenes. each of
RL, R2, RRcand b5 RBIEPBAIEDLLNekh 2007, 6, 273).

[007] Hepatocyte growth factor (HGF), also known as scatter factor, is a
multifunctional growth factor that promotes cell proliferation, scattering, invasion,
survival, and angiogenesis. In order to produce cellular effects, HGF must bind to its
receptor, c-Met, a receptor tyrosine kinase. c-Met is overexpressed in a significant
percentage of various types of human cancers and is often amplified during the transition
between primary tumors and metastasis (“Molecular cancer therapy: can our expectation
be MET.” Euro. J. Cancer, 2008, 44, 641-651). c-Met is also implicated in atherosclerosis

and lung fibrosis.

[008] Binding of HGF to c-Met leads to receptor phosphorylation and activation



C(=0)R11, -C(=0)0R11l, -C(=O-NR Rl la, R '"RR '"02S-, Ria-i'Nalkyl,
RHO al kyl, aliphatic, haloaliphatic, arylaliphatic, heterocyclyl aliphatic,
cycl oal kywoabiophaisdc, aryl, heteroaryl, heterocyclyl, orCtarshaoyetdgé, with
the proviso that Rl and R2, together with the nitrogen atomthey are
attached to, optionally forma substituted or unsubstituted 3-8 nenbered
heterocyclic ring; and R3 and R4, together with the carbon atomthey are

at t ached ¢ Ras/RRbEANRLNed (RO SNONLA PKS ﬁglna%g ?mwgsmem efhadcifig Member ed
carbocyclic or heterocyclic rin i's |ndependently

a di val eral I@P%behﬂéwr%@aﬁCﬁmﬁllaq%ﬁa‘ter,én@@he?n of the Hehar Met ethvayo-
al i phati Qt'sﬁg ce@l%&ihe 1n(ﬁct10 Wﬁ}lakip?&gﬁoh Qtselfgﬁlbutlngdlre&‘f%%' phat | ' ¢, -

S(=0)-ali tic, - i phatic, fused bicyc ene, fused
het er o- biaegn@gejlllc aestlklw @n@ausg thwhml m¢fWMBWIae ﬁéJUV%Im@HN@ST@ﬁ@gﬁnGycl yl

A ky' ene.q, ACHLal K e MELSLORCH L ENS, oL A  kggl k! ene

heterocyc y ene, ocyc 'ene ocycly ene car ocyclylalkylene
fused bi cc;yml@dt@f@eIargelt.ml@cdncwetlera@bltmymblyfbmm, (‘$pém prbetolMd:tene spiro

het er obi %YC Iié(%ge?sles an 6%61”%560%2?263%6@ ngﬁbgr%%m%/}{e 0 ent oﬁ\/fEclI ( CR12R12a) m

na i s select each of R5, R6
i S | ndepemtd@nid: yargtting onddgeneBrddiction andapddidce.” Mdﬁf@R@Mzew BPlugl iRbI&yc( 0) , -.

11, K C(= %%Ré;f‘ C(=0)NR11RL la, -0C(=0)NRL1RL |a, OC(=0)ORL1,
-NR 1C4= )a NRL1c(=0)ORL la, NR 1 c(=0)-Rl la, RI1RIlaN 025, Rl

102S-,02S-R1 laN-, R laRl IN-alkyl, R '(S=0-alkyl, R11R1laN- (C=0)-al kyl,
Rlla, -. 11009] I\I-Ahtkt)mmr aptirddcBeOthatabigenWEGIRVEGRR . and HGFec-#e=0) - al koxy,

| i phat | k d al k t ut ed
i hoal kol g A B el Rt bmP N R G no®
hal oal kOlehlblhyldﬁlOﬁé}/anﬂmm’trbﬁrbﬁeﬁdnipﬁdV@abd{me(t'ytherﬁﬂdayd:saHbﬂ@@&I de@oqb;e small

| koxy- al k | al k t clylalk h | k
Pet er boy MUy Arb3S PR P A EHE PG ion b S Rog e af ot

ar yl (hy dreRxsik kXY EGF aéc¢hox KBRI@Y Yhe RGH F@¥ptor Wl beyEhtiéroxyal koxy,
car bocycl yl oxyal koxy, heterocyclyl oxy, cycloalkyloxy,

(het erocycl o) hydr oxyal koxy, i b jcyclyl, fused
het er obi cycl yl, fused bicﬁ%ﬂ@ﬁbggf Egﬁﬁ%?&hﬁgﬁgﬁLeterobicycIyI al i phati c,
fused bicycl oxy, fused heterobicycl oxy, fused bicycl oxoal koxy, fused

heterobi¢&ﬁm¢xoalkbmwﬁanSQdabhmyubymomn$amammmm$fmhuaﬁdghﬂlero bi cycl yl
am noal kox bi cy

o et el etk EhsrmmRndsr PRGNS e inedDetedn S Vo

het er obi aybieyof Iﬁ@blmyrbslﬁ@/lahm @ctallﬂyoxlyson&mmdlm&hsrmbb@ypdmapal koxy, spiro
bi cycl yl | kox S terobl I 0X |, oaryl
ar y|y al ?lpglé‘st:{g e I'Gr1| ilrg Pﬁ%@? glrni:ttm]d{ﬂ?l ors %apa%in or} 1b1t1 f:y for mele,%(;eﬁ y

and HGF receptor signaling. Accordingly, provided herein are new inhibitors of protein

tyrosine kinase receptor signaling, such as for example, VEGF receptor signaling and

HGF receptor signaling.

[0011] Specifically, it has been found that compounds of this invention, and
pharmaceutically acceptable compositions thereof, are effective as inhibitors of receptor
tyrosine kinases such as c-Met and VEGFR. Accordingly, in one aspect, provides herein is
compound having Formula (I) as shown below:

R1

|
N

Y
2~ s /Y2
R 07 “w” a
R R4

Formula (I)



R7 is one or nore substituents independently selected at each occurrence

fromH F, d, Br, I, -CN, hydroxyl, R laR11N-, aliphatic, alkoxy,
hal oal kylwohetoernosdycl yl , het erocycl yl al kyl, cycl oal kyl pCeyuseaaloksb@al kyl ,
cycl oal kyl al koxy, and heterocycl yl al koxy; each of R3, R9 and Rl

i s independently H -C(=0)R11, -C(:O)ORll, - =O0-NR 'R la, R '"R1

a, ' LNR1102S-, R law IN-alkyl, R '(S=0-alkyl, RL1R1laN( C=0)-al kyl,

al i phati %rame%gwr%{dfy Ia,stereé%%yasga&ﬁéthé Kb Rk, @-muﬂf?&lr kdolvattabPRl kyl

am no-substi tut hed hal oal Y am no hal oal kyl, 'hydr oxy- sups%ltuted
hal oal kyloxidg) %@R@%ﬂlkwraahay%qekwa ly peacaiebleyelf bl phcrcasgapbel R Ri-al ky!
heterocyq@yﬁ4@ydy *W%h&él %(&ﬁh glyl - hydroxyal kyl, aryl -hydroxyal kyl,
aryloxyalkyl heterocycly oxyal kyl, carbocyclyloxy aIkyI heterocyclylyl,

cycl oal kyl (het erocycl 0) hydr oxy- al ky, agldoajkyl fused bi cyclyl, fused
het er obi &9/@2% f Ussgmpiempedigients| cagheftR c % R0 e s inslepasdenslyl Ryl- allphatlc

fused bi gychgroatkyd)orus SQdopRieIiOb RYRI 6% R4 K0, §URESRID S,
am noal kyl | used heteroblcy yl am noal kyl, iro bicyclyl, spiro

het er obi d%/dwlkyl glithatc, thﬁk@gllmhync amlqémh@ti%het@fmw lhlmhé%m@g@ilwl al i phati c,
spiro bi k i cygl Ianlnoalkyl
spiro he'%l g& %gﬂ%:ll %{t%{?n 0a {l&@ﬁcﬁfl%c%ﬁﬁégﬁ! §?g\g{rﬁ%e pl%{r%% Qlla?%h%ftltﬁ |P%:z or

het er oar yd)@thepwah the;nitrogen atom they areammhezﬁtOR}ﬁtlamllnyQnﬂ asubstituigdependent |y H,

al i phati I. |1 h an h

21 Koxyal (AR R RIS AR BRL I 61 o AR R fesubonsy | phati .
heterocycmyﬂﬁmypManmmpdcyomnmhMy%ahmpmanmexmmyhmmhmkéBdangmmeMterocyclyI,
or carbocg% 1 ﬁFrOVISO t hat where RH and Rlbonded to the sane

ni t rogen rt8¥?ic lﬁﬂ}gﬁeéoﬁc &together with the nitrogen atomthey are
attached to, optionally forma substituted or unsubstituted 3-8 nenbered
ring (includim@h@f§phmbemngmpmuhmhusédﬂbﬁ@ynbkbﬁv@k@mnamﬂMﬁcC((D

h of RL2 d t 1y )
o ovyl SN M BOPRIINR R Ryl i XBRN 1ro |
- OC( 0) NFSI.%@lalipaatloCE(”—‘I@-)CQRlﬂ:ahpth fiked bepdNRk IR, Iiaed hddRbbidyeR) ORL | a, - NR

Lo oo kIR P By B RS ST e AR RS, haar oyl i phati c.

am Inoial i ﬁlhatda@/laﬁa}ll&@xmﬁ}a@azn})ﬂkyﬁaiekyétam}za}wdn:e,gaado}:ymﬁa{ekyI t hi o?l i phati c,
aryl aliphatic et erocycly I phati ycl o y a |p atic

het er oar YFLer9sag! @P%{?E@ Wrbow%é}%%yf@m bwwf%% @mbé%clvﬁa%{ where RI12
and R12a sair@bibpiide, {frotlRerdbdyelyeat,hefeRt &mete%azylaﬁd R12a, together with

t he carbon aton1they are attached to, optlonally forma substituted or
unsubsti tut ed Lhocycl i yclic ring. [0013]In
certain enbodyﬁﬁﬁ?gFﬂ? g% ﬁ éF?8§W¥?1 gﬁfg salt is a salt with
hydrochl ori ¢ acid, hydrobrom c acid, sulfurlc aC|d nitric acid, phosphoric
acid, acetic ankd, mal ei ¢ aci d, succinic acid, nandelic acid, fumaric acid,
mal onic acid, malic acid, 2- hydroxypropanic acid, pyruvic acid, oxalic
acid, glycolic acid, salicylic acid, glucuronic acid, galacturonic acid,
citric acid, tartaric acid, aspartlawa0|d glutaglcwa0|d benzoi c acid,
ci nnam ¢ aC|d p- toluenesulfonl 2: benzene@ul ﬂlg aci d, nthanesulfonlc
10/ 02

aci d, ethanesulfonlc aci d, nThane aC|d and a conbi nation
thereof WO 2010/111063PCI§ 0 7360 o

R6

RS N R5 N



[0014] I n sone enbodi nents, the a-am no acetyl group defined by Rl, R2, R3
and R4 of Formula (1) is derived froma naturally occurring and

comer ci avbyosviaidedbl e a-am no acid or an optically i somer/ush@onef3cd 0015] 1 n
anot her enbodi nent, the natural and conmercially available a-amno acid is
i sol euci ne, |eucine, lysine, nethionine, phenylal anine, threonine,

trypt ophan, yaline, alanine, asparagine, aspartate, glutamate, gl utam ne,
proline, serine, para-tyroshtn ar gi ni ne, histidine,<gysateine, glycine,
sarcosi ne, N, N-di net hyl @hythney homoserine, n Yner “mwor | euci ne,
orni t hi ne, honocyst ei ngyxkondphenyl al ani ne, | gPyc? ne, orthotyrosine,

met a- t yrosi ne or gaydrokyproline. [0G16]lq_another: enbodi ment, the natural
a-amno acid is J SUC) ne, | eucine, | y%i | pt hi oni ne, phenyl al ani ne,

t hreoni ne, trypt'éphan,Nyaline, al ani ne, Raspartgi ne, aspartate, gl utanate,
glutam ne, proline, serine, tyrosine, arginine, or histidine, each of which
has a S-confi gugaRiinat the a-position. [0017] 1 n anot her enbodi nent, the

natural and comercially available a-amno acid is the cysteine haying a

R-configuration at its @si.tion. 018] 1 not her i ment, the
natural and conner%¥g9f€iEngP%?F%Rggﬁﬁi%éﬂé@igCygmgﬁgggﬁg?ggarcosine or N
N-di met hy/'"*gH'weji-oes0)e@’thcofOo MR Ehdsoarit choc@b)xrirdynd. [ 0019] I n sone

enbodi nents, each of ;Y1 and YR2,i.s.independent | i val,ent,,gr,eup derived
froma  GMEEIER o) 1¥%§%>N& R iedEate RS C%OE@& iBh&t - o =0) NRL1- ,

- RI1-, ~ 0,8 RNGS SR 10,62 'Rhatl el N-£128: 16 is=63kilphat iRE "N« BLbNIii1, 6al i phat i c,

-5(=0)C1_gq,al,i phatic, -RLIN- e 11 . .
RM*R'"Nalkoxy, R''(S=0)-alkoxy, R''R""*N-(C=0)-alkoxy, aliphatic, alkoxy,
hydroxyalkoxy, amino-alkoxy, hydroxy-substituted aminoalkoxy, haloalkoxy, amino-
substituthed haloalkoxy, alkylamino haloalkoxy, hydroxy-substituted haloalkoxy,
alkylaminoalkoxy, alkoxy-alkoxy, arylalkoxy, heterocyclylalkoxy, carbocyclylalkoxy,
heterocyclyl(hydroxy-alkoxy), carbocyclyl(hydroxyalkoxy), aryl(hydroxyalkoxy),
aryloxyalkoxy, aryloxy, heterocyclyloxyalkoxy, carbocyclyloxyalkoxy, heterocyclyloxy,
cycloalkyloxy, (heterocyclo)hydroxyalkoxy, azidoalkoxy, fused bicyclyl, fused
heterobicyclyl, fused bicyclyl aliphatic, fused heterobicyclyl aliphatic, fused bicycloxy,
fused heterobicycloxy, fused bicycloxoalkoxy, fused heterobicycloxoalkoxy, fused
bicyclyl aminoalkoxy, fused hetero-bicyclyl aminoalkoxy, spiro bicyclyl, spiro
heterobicyclyl, spiro bicyclyl aliphatic, spiro heterobicyclyl aliphatic, spiro bicycloxy,
spiro heterobicycloxy, spiro bicycloxo-alkoxy, spiro heterobicycloxoalkoxy, spiro

bicyclylaminoalkoxy, spiro heterobicyclyl-aminoalkoxy, aryl, heteroaryl, arylaliphatic or
heteroarylaliphatic;

R’ is one or more substituents independently selected at each occurrence
from H, F, Cl, Br, I, -CN, hydroxy], R'"M™R'N-, aliphatic, alkoxy, haloalkyl, hetero-cyclyl,
heterocyclylalkyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkoxy, and heterocyclylalkoxy;

each of R®, R” and R is independently H, -C(=O)R"', -C(=0)OR", -
C(=0)-NR'"R'"? R"R'™N-0,8-, R"'0,S-, R"*R''N-alkyl, R"(S=0)-alkyl,
RY"R'"*N(C=0)-alkyl, aliphatic, hydroxyalkyl, hydroxy-substituted aminoalkyl, haloalkyl,
amino-substituthed haloalkyl, alkylamino haloalkyl, hydroxy-substituted haloalkyl,
alkoxyalkyl, arylalkyl, heterocyclylalkyl, carbocyclylalkyl, heterocyclyl-hydroxyalkyl,



C(=0)-C _6aliphatic, fused C6_16bicyclyl C _6al kyl ene, fused C5_9

het ero-bi cyclyl Cl1_6 al kylene, spiro C7-libicyclyl C1 6 al kyl ene, spiro
C6_10het ewolzooyialiosBCi 6 al kyl ene, Cl- 6hal oal kyl ene, C2P8matiserionyshyl ene,
C3_8car bocycl yl ene, C2_8heterocyclyl Cl1 6 al kyl ene, C3_ 8carbocyclyl

C _6al kyl ene, fused C6_16bi cycl yl ene, fused C5_9heterobicyclyl-ene, spiro
C7_iibicyclylene, or spiro C6_10heterobicyclylene; Wis 0, NR' or

(CR12R12%ﬁﬂﬁbcﬂﬂﬁlﬁy&@iﬁﬁ%&(Ar)ﬁlh?éﬁ‘of?yalk]yl %RQO;%/alkg_?h&eroc clylo;ééan@l CH or N, Each

of R5 and R6 i s independent] or et hox 10 x is phenyl
or f1 uor GpesKFlyloxy- alkyl heterocycléa(b Gydealinglyly GNCYCAO)hgdrPﬁd@}sﬁndent ly H,

G _3al kylamd@llqﬁ hﬁhéﬁéyl&béiyi f&jed ﬁet@%ﬁc?@ﬁ&ﬁs&y&cvg&aﬁgﬂl EQFé o5 90 3al koxy

G _3al kyl, | arm no het er ocycl y1
G _3al kylhete@@w@@lybalmaatroyfus@l Bigmlm«palkylcalsqcblmte,wbw@xgﬁéyzleﬁwly¢yclyd:2 5

het er o- CY) 11¥c!alklyﬁ rfus%h&&%fn@ Mcaerllloallér% tséﬁ; ﬂgycf%;l:]ﬁ sY) r3 ﬂetteggfc%/?‘{}’gg 5 RH and R1a

are bonde e sane ni t ogen at “th the
ni t r ogen batyolyl alipbyticasmrodticteadhedlyl aljphaft, erlﬁiltyldxoalkylasmmblstem—ut ed or

ERZUbSt ! tblcygl%xoalkyl SPIro glcycqylarlnpn%alﬁylns?l)llr%qfe{'égob%cgllcfy%mqr?o%lky&l ary(ii he{erc}/aryll ¢ ring);

arylaliphatic or heteroarylaliphatic;

each of R'' and R'* is independently H, aliphatic, haloaliphatic, hydroxy-
aliphatic, aminoaliphatic, alkoxyaliphatic, alkylaminoaliphatic, alkylthioaliphatic, aryl-
aliphatic, heterocyclylaliphatic, cycloalkylaliphatic, aryl, heteroaryl, heterocyclyl, or
carbocyclyl, with th eproviso that where R'! and R'' are bonded to the same nitrogen

atom, R'' and R'"®

, together with the nitrogen atom they are attached to, optionally form a
substituted or unsubstituted 3-8 membered ring (including a spiro ring or a fused bicyclic

ring); and

each of R'? and R'® is independently H, F, Cl, Br, I, cyano (CN), hydroxyl,
NR'"™R", -0C(=0)R", -C(=0)R", -C(=0)OR", -C(=0)NR''R'"?, -OC(=0)NR''R'"?, -
OC(=0)OR", -NR"C(=0)NR"'R"? -NR''C(=0)OR'""? -NR''-C(=0)-R'"*, R"'R'"*N-
0,S-, R"0,8-, R"0,S-N(R %), alkoxy, cycloalkoxy, heterocycloalkoxy, aliphatic,
haloaliphatic, hydroxyaliphatic, aminoaliphatic, alkoxyaliphatic, alkylaminoaliphatic,
alkylthioaliphatic, arylaliphatic, heterocyclyl-aliphatic, cycloalkylaliphatic, aryl,
heteroaryl, heterocyclyl, or carbocyclyl, with the proviso that where R'? and R'** ar
bonded to the same carbon atom, R'? and R'®, together with the carbon atom they are

attached to, optionally form a substituted or unsubstituted 3-8 membered carbocyclic or

heterocyclic ring.

[0013] In certain embodiments, the pharmaceutically acceptable salt is a salt with
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, acetic
acid, maleic acid, succinic acid, mandelic acid, fumaric acid, malonic acid, malic acid, 2-
hydroxypropanic acid, pyruvic acid, oxalic acid, glycolic acid, salicylic acid, glucuronic
acid, galacturonic acid, citric acid, tartaric acid, aspartic acid, glutamic acid, benzoic acid,
cinnamic acid, p-toluenesulfonic acid, benzenesulfonic acid, mthanesulfonic acid,

ethanesulfonic acid, trifluoromthanesulfonic acid and a combination thereof.



Each of R12 and Rl2a is independently H halo (F, d, Br and 1), hydroxyl,
- NR law 1, oc( O)R 1, c( O)R11l, C(-0)OR11, -C(-0)NRL1R1l1a,

0C( - 0) NRMWALH,11066=0) OR11,

0) RIa,
hydr oxyl ,

R11R1l aN 02s , R1102s , R11,-.11la K 02SN-, -CN,
C _6al koxy, C3_6cycl oal koxy, C2-5 hetero-cyclo G _6al koxy,

G _6aliphatic, G _6haloaliphatic, hydroxy G _6aliphatic, amno Cl-6
al i phati ¢p19]_ 6al #Qxe Cnb&fmkRI AR &amﬁaé@eﬂgggrbmme@yﬁalmt%uc,

C _6al kyl'thio Cl1-6 aliphatic, C6_ioary

G _6al i pRdof EgrmGk (Bhetlerived fromyalna@lalyy @kinphg tiidgon@B:réelyciveaitits bi-

C _6aliphatic kfﬁ-loa{ h .G Qﬁetefoaryl, C2_5heterocyclyl, or C3_6
%ﬂ@o%ﬁ %QPQQN%’gypggr fat “where R together with the carbon atom

attached to, optionally forma substituted or unsubstituted 3-8

car bocycl
they are
menber ed

[e@Ishocy cl inanothetatbedMEG thenariraignd f@GOROIatly saiifeble okxmdhorent s,
acid is isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan,

valine, alanine, asparagine, aspartate, glutamate, glutamine, proline, serine, para-tyrosine,
arginine, histidine, cysteine, glycine, sarcosine, N,N-dimethyl glycine, homoserine,

norvaline, norleucine, ornithine, homocysteine, homophenylalanine, phenylglycine, ortho-

tyrosine, meta-tyrosine or hydroxyproline.

[0016] In another embodiment, the natural oi-amino acid is isoleucine, leucine,
lysine, methionine, phenylalanine, threonine, tryptophan, valine, alanine, asparagine,
aspartate, glutamate, glutamine, proline, serine, tyrosine, arginine, or histidine, each of

which has a S-configuration at the a.-position.

[0017] In another embodiment, the natural and commercially available a-amino

acid is the cysteine having a R-configuration at its a-position.

[0018] In another embopdiment, the natural and commercially available a-amino
acid is glycine, sarcosine or N, N-dimethyl glycine, each of which is a non-chiral

compound.

[0019] In some embodiments, each of Y, and Y, is independently a divalent group
derived from C,.galiphatic-C(=0)-, Csaliphatic-C(=0)O-, Csaliphatic-C(=O)NR''-, -
R''N-0,SC saliphatic, -0,S-C, saliphatic, -R''NC _aliphatic, -S(=0)C ¢ aliphatic, -R''N-
C(=0)-Cyaliphatic, fused Cg10bicyclyl Cygalkylene, fused Cs_o hetero-bicyclyl Ci¢
alkylene, spiro C7.11bicyclyl Cy.6 alkylene, spiro Ce.joheterobicyclyl Ci alkylene, C;.
ghaloalkylene, C, gheterocyclylene, C; gcarbocyclylene, C, sheterocyclyl Cy¢ alkylene, Cs.
scarbocyclyl Cy¢alkylene, fused Cg1obicyclylene, fused Csoheterobicyclyl-ene, spiro Cs.

nbicyclylene, or spiro Cg joheterobicyclylene;
W is O, N-R" or (CRlleza)m; m is selected from 0, 1 and 2;

Qis:

i phatic, C1 9 heteroaryl

-NR 1 c( O)NR 1Rl |a NR11ECEQ)SeRI02736NR11C(

Qis:



each of R5 and R6 is independently Hor Owe; Zis Hor F. [0021]In sone
enbodi nents, the structure defined by Yl, Y2, Wand Q is:

AA i s an woi2nm/acesy|

wher ei n

noi ety defined by R, R2, R3 and RAET/US2019/0B7360 COH;

is

0, 1, 2 or 3. [0022] I n sone enbodi nents, non-limting exanples of conpounds

di scl osed her ei n,

t her eof ,

are shown in the followng: Table 1 [ 0023] I n anot her

prOV|ded herein are pharnaceugbcal COHDOSItIﬁﬂS

?

LTWI( Um)? UV;
ool C@ pocl

Uis CHorN;
Each of R® and R is independently H or methoxy;
R’isHorF;

19 is phenyl or fluorophenyl;

Each of R'' and R'"™ is independently H, C,salkyl, C shaloalkyl, C.
hydroxy-alkyl, C; saminoalkyl, C;salkoxy C;3alkyl, C;salkylamino C;salkyl, Ce jparyl
Ciaalkyl, Csoheterocyclyl Cisalkyl, Csgcycloalkyl Cyialkyl, Cq.jparyl, Csoheteroaryl, C,.
s hetero-cyclyl, or Csgcarbocyclyl, with the proviso that where R'' and R''® are bonded to
the same nitrogen atom, R'' and R'"*, together with the nitrogen atom they are attached to,
optionally form a substituted or unsubstituted 3-8 membered ring (including spiro and

fused bicyclic ring); and

Each of R'? and R'** is independently H, halo (F, CI, Br and I), hydroxyl, -

NR'"™R", -0C(=0)R", -C(=O0)R", -C(=0)OR", -C(=O)NR''R'"* -OC(=O)NR''R'", -
0C(=0)OR", -NR"C(=0)NR"'R'"? -NR"'C(=0)OR'"?, .NR"' C(=0)-R'"*, R"'R'"*N-0,S-
,R10,S-, RM"R"*0,SN-, -CN, hydroxyl, Cysalkoxy, Csecycloalkoxy, C, s hetero-cyclo
Ciealkoxy, Cjaliphatic, Ci_ghaloaliphatic, hydroxy C;ealiphatic, amino C; aliphatic, C;.
salkoxy Cjsaliphatic, C;¢alkylamino C; galiphatic, C;¢alkylthio Cy¢ aliphatic, Cs_jparyl
Cisaliphatic, C; heteroaryl C; saliphatic, C, sheterocyclyl C; ¢ aliphatic, C; ¢cycloalkyl
Cisaliphatic, Ce jparyl, Cygheteroaryl, C, sheterocyclyl, or C;¢ carbocyclyl, with the

proviso that where R'? and R'* are bonded to the same carbon atom, R'? and R'**,

aspect,

and their pharmaceutically acceptable salts and sol vates



conprising a conpound di sclosed herein, or a stereoisoner, geonetric

i somer, tautoner, solvate, netabolite, pharnaceutically acceptable salt or
prodrug twerewfi1i@ad an opti onal pharmaceutical |y acceprablus2caneizer

exci pient, diluent, adjuvant, vehicle or a conbination thereof In certain
enbodi nents, the conpound is an inhibitor of protein tyrosine kinase. In

ot her enbodi nents, the conpound is an inhibitor of VEG- receptor signaling,
HG- reCe%géfheﬁwgﬂﬁlelcaﬂboﬁl%ﬁghe)l &%aﬁa@ﬁ&pﬁo%pu%hm%ﬁmsubk%%&u n some

enbodi nment's har maceuti cal conposition disclosed herein further

conpr i seélnﬁWSt&H@ﬁgrgdﬁ@ﬁbquéiaﬁt?émlic@r byjerreyclie ingt her enbodi ment's, the

t herapeutic agent is a chenotherapeutic agent, an antl-prollferative agent,
an agent [f@o)treatinngmathesOmch€’®sli s, an agent for treating lung fibrosis,
and conblnatlons t her eof [0025]In certain enbodi nents, the therapeutic
agent is adrianycin, rapanycin,, tensirolinus, gverollnus, i xgbepi | one,
genti t abi ne, cycl ophospham de,-{dexanet hasone, ¢t oposi de, fl uorouracil,

i matini b nmesyl ate, dasatinib, lotinib, erlQtinib, Iapatiﬁf%, i ressa,
sorafeni b, sunitinib, paz b, an interfogr@n, carboplaip, topotecan,

t axol , vianastine,FV|ncﬁ|s |he tenD4pIQ§§§€L tosi tunp N-Bexxar),
trabedectin, bevaciz ‘ Vastin) T gst b ( epl in cet uxi mab

(Er bi t ux), panltunu-.. (Vbctlblx) o] conblnatl er of [0026]In anot her
aspect, prOV|d%~ sergin are met: or pr managi ng, treating or

| esseni ng thesseverNFy of a pg [Aative dig 2 in a patient infected
with the proli erative di sorder, which conprises adnlnlstratlng a
pharmaceutically effective amount of a conmpound di scl osed herein, or the
phar maceuti cal conposition dlzf§osed herein to/the patient. 0027]|n

anot her aspect, provided here is use of th npound di sed herein, or
t he pharnmaceutical conpositjo i scl osed her in the gan cture of a

nedicanent for preventing, ﬁgglng, treati or Iesseni \Lhe severity of
a proliferative disor N pati € ments, the
proliferative disord s t statl ncer . ‘In 6ﬁinents t he

proliferative glsoroer |s col gn ca cer gasgrlc denocarC|nona bladder
cancer, breasf o@ er), Ki dney - er liver | ung cancer, thyroid
cancer, cancerrso € head ame ‘c prosU@be an er pancreatlc cancer,

cancer of the CNS, glioblastonmg, or a nyeloprollferatlve di sorder. In
further enbodinents, the proliferative disorder is atherosclerosis or |ung

fibrosis. [0029] 1 n another aspect, zi3V|ded her ei n |2;§>nethod of

i nhi biting or nodul ating
D@Kj o J@ﬁU ﬁ
N HT;Q%fH F HW;Q%fH
o lN/ o |N/
H H
/N N N F. N N
aYYe, oY



protein kinase activity in a biological sanple conprising contacting a

bi ol ogi cal sanple with the conpound di scl osed herein, or the pharmaceuti cal
conposi t iwo 2digal@sed herein. [0030] 1 n sone enbodi ment s PCTRES2@002B60

ki nases are receptor tyrosine kinases. In other enbodi nents, the receptor
tyrosi ne kinases are KDR and/or c-Met. [0031]1n another aspect, provided
herein is a nethod of inhibiting protein tyrosine kinase, the nethod

conpri ses cont actidcRgr R Ngndki namBepthlidhul PeorcNBUR G glilscl osed herein, or with
t he conposrtron di scl osed herein. In other enbodi ments, provided herein is
a net hod nhi biti ng VEGF recep or si |.ing and/or HGF receptor

si gnal i né&)?tlhe netWéB%ESWB?‘ih%’étSé st“&‘&‘t“?en%ﬂtliifgbxgbé%t%fra%qlﬁ t he conpound
di scl osed herein, or with the pharnaceutrcal conposi tion disclosed herein.

In some enbodi ts, inhibitio rec pr o krnas tivity, such
as VEGF and/or r etep gjal ¥ i aggﬁﬁg I'ticellular
organi sm | fYoh a Wi ce ar organlsnv the met bod dlscIdSed herei n may
conpri se adnlnrsterrng to the organi sm t he conpound di @ﬁﬁexgereln or

t he phar macesd go [giic os@dwn e&emn,«%nmeqﬁgie dinents, the
organismis a magmal ; o her o&ﬁments t he orgaﬁ?sntrs a human. In
still other enbodinents t he nmet hod further conpri ses contactlng t he ki nase
with an additional therapeutlc agent 2]1In a her ect, provided
herein is a of i hhi I|f t|ve azzg%ét ceII wherein
t he nmet hod co @%ﬁé%f@ng> s @ehd 'ano e?|9 ol ferative

i nhibiting annun?mpf theqagnpoundodhscloséﬁNhereln‘bm\the pher maceut i cal
conposi tion disclosed heremh In sone enbodi ments, the nmethod further

conprises contacti he /éfﬂgkéro therap ent.
[0033] In ang&ﬁe{Iﬁ?%é@tQ rovil her qOf tr ating a cel
proliferative disease in & patlent mhererﬁ”the met hod” conprf*ses

adm nistering to the patient in need of such tréatnent an effective

t her apeuti c amount of the conpound discl osed herern or the pharnmaceuti cal

conposi tion disclos e&Teqpodr @E%%g%ﬂfurther

conpri ses adqhnlst Exiij§adglt opal yt hef,ap genW) % 11'n anot her

aspect, provi déd Hi reln i s & msPhod of |nh|%|t|ng tumor growth in a

patient, the nmethod conpriges adm nistegi hg to the patient in need thereof
d

an effective ther NG aroupnt _of a ed | scl gsethiiey€ian or a
conposi tion Uhebégfe%;kother e’ﬁﬁﬁ?ﬁents el m&t hved t her conprises
adm ni stering an additional dpeutic a ent. WO

2010/ 111063PCT/ US2010/ 027360
wherein AA is an amino acetyl moiety defined by R',R* R*and R*; X is H or OH;

pisO, 1,2 or 3.

[0022] In some embodiments, non-limiting examples of compounds disclosed
herein, and their pharmaceutically acceptable salts and solvates thereof, are shown in the

following:

Table 1

3 H;rﬁ o H@

NH
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[ 0035] I n anot her aspect, provided herein include nethods of preparing,

nmet hods of separating, and nethods of purifying conpounds of Forrmula (1).

[ 0036] Thewbaenwgaiosg nerely sumrari zes certai n aspects diPstlussad/obsoei n and
is not intended to be Iimting in nature. These aspects and ot her aspects

and enbodi nents are described nore fully bel ow DETAI LED
DESCRI PTI ON OF THE | NVENTI ON DEFI NI TI ONS AND GENERAL TERM NOLOGY

[0037] Reference wyl| now be made i detail to c rtaln e i ments discl osed
herein, exanpl es Of m@; Nageo Iﬁigtrated’in agyiPng structures
and formul as. ) Mnt endedb I IEernatives

nodi fi cations, and—t |valeﬁts t'hat may be IudedO wifhtn the scope

di scl osed herein as 'defined byytde, cl ai ns. Che skill d|4m the art wll
recogni ze many net hofs and mat ér al's sinilar or‘%qurv%ge to those

descri bed herein, which could be t¥¥8ed in the practice diyscl osed herein.
Descri bed hereinis in no way limted to the nethods and naterials. In the
event that one or mor e_ of the incorporated literature, patents, and sinlar
materials differ from®SrL contga thrs applr onrorggijding but not

limted to defy ngd tier \t chni or the like,
) Q]As use re n, M.owi ng definitions

this applicatidn
shal | be applied umi=€ss oth i se i ndi cat ed¥"For purp es dj scl osed herein,
the chem cal el enments are |dej;ﬂéred i n accordanee wp Periodic Table
of the Elenents, CAS versior . t he Handbook of Chem stry and Physi cs,
75th Ed. 1994. Additionally, general principles of organic chemstry are

described in "Organic Chem stry", Thomas Sor&ell Uni versity Sci ence Books,
Sausal ito: 1999, an Mar c Advanced O stry y M chael B.
Smith and Jerry Magch, John—WIey ﬁons Yor 2007 ) ¥he entire
contents of whic e hene |ncor ratedby ref renceN- 0039] As descri bed
her ei n, conpoundgiﬁsy optlio IIy sub %teijﬁ? nor e
substituents, such ks ar@ WIIus ated g %II bove, s0%-fas exenplified by
particul ar classes%:Edbcl S, specr drsc sed h in. It wll be
appreci ated that t phra optr IIy tit "is d

i nterchangeabl y rase " ti uQed or nsubs |5uted I n general,
t he ternr"substw her 23 ede iern1 owtronally" or not,

refers to the re or nor ydrow r adi s in a given

structure with t radrca ecifie subs .nt ‘ | ess ot herw se

i ndi cated, an optronally substrt ted gr fibstituent at each
substitutabl e pg sﬁWron omhe g 0 n nDr han dfgmposrtron in a given
structure can subst¢'tuted w rent han one substituent selected froma
specified groug_z he s trtu may: erth [ t he s or drfferent at
each position. ¢6040] Th Pt er m yaliphati ¢ Ilphatl group” as used
herein, refers g a strai ght- Oéi =§

HzN H,N H,N
) 9 (10) (11) (12)

11



chain (i.e., unbranched) or branched, substituted or unsubstituted

hydr ocarbon chain that is conpletely saturated or that contains one or nore
uni ts of woaturaisdon. Unl ess ot herw se specified, aliplraTius2gooeso cont ai n
1-20 carbon atons. In sone enbodi nents, aliphatic groups contain 1-10
carbon atons. In other enbodi ments, aliphatic groups contain 1-8 carbon

atons. In still other enbodi nents, aliphatic groups contain 1-6 carbon
atons, and in yet other enbodlnents al i phat irc groups ntain 1-4 carbon

at ons. Suitabl I|p atic gr-ﬁ |ncI , but’e not m ed to, linear or
branched, substi ured unsu-sNLyute I$y| kerne @Nkenyl or al kynyl
gr oups. [0041]T @kkyl S se rst turated | i near
or branched- chai non rocar o] radlgéﬁiof ohrg-tp twenty carbon
atons, wherein the aIkMI radlca ey be oﬁtlona sub tuted
|ndependently one gr Gore bstlt ts de |bed ow. Further
exanpl es of alA ﬂgups A udeF ar& d to nethyl (Me,

-CH3), ethyl (Et?
propyl (i-Pr, i-p
2-met hyl - | propyl

1- p? (ne 2-
b (m Nnbm -GQGQGQG%)
ty | )2) butyb u, s- butyl,
- CH( CH3) CH2CH3) , - 2- pro (tng t-butyl, , 1- pentyl

(n-pentyl, - CH2CH2 OHR ), 2- entyI CH(CHS) 2CH2CH3 3 pent yl

(- G{Gﬂaﬁ)m : If%yl (XG%)(}QGﬁ 3- net hy- 2- but yl

(- CH(CH3)CH(C}B)2) - met hy butg' (- CH2 CH( )2), 2ymethyl-1-butyl
(- CH2CH( CH3) CH2CH3) Yy 1- héxyl (- R2CH2CH2CH2CH3)T, 2- heX I

(- CH( CH3) CH2CH2CH2 SNH3- I @H(CHZQH%)(CHZCQ )

2-met hyl - 2- pentyl (- CH3)2CH2 3- methy 1- 2-ungBnt yl N

(- CH( CH3) CH( CH3) CH2@#3) , 4ﬂMEthyI(ELpentyW®( CH( CH®) CH2CH(CH3) 2) , 3-
nmet hyl- 3-pentyl (-C(CH3)(CH2CH3) 2), 2-nethyl - 3-pentyl

(-CH(CH2CH3)CH(CH3)2) 2, 3- dinmethyl-2-butyl CXC}B) (C}B)Z)
3, 3-di net hy1- 2\ but yl CH(CH3) CH3) 3¢=9- hep , and the I|ike.
The terns "al k and pre "al k- as use [ [

here|n i ncl usi ve of
both strai ght chawn an panche wﬁhtur carf chalﬁ 042]The term
"al kyl ene", as her rep ts a saturgt di vaitn hydr ocar bon

group derived fromoa stwahght ey anc °chai nsét ur at hydr ocar bon by
exedmﬁpfledF met hyl ene,

t he renoval of hydr g en atoag, and

et hyl ene, isopr | ene, d th i ke.r 43] TReYterm "ald |" refers to
l'i near or branch d: chd3 nonovake hydP r bon © caI two to twelve
carbon atons withlat] | eas’ Dne siff el of t ur atg a carbon-carbon,
sp2 doubl e bond, ere|n e al K | al may-de opt| ally substituted

i ndependent |y WP one o nor g°s -stltue s descrabed hereln and |ncIudes
radi cal s having " cns" and®y trans ori ent ajij ons, or alternat ver, "E" and

"Z" orientations. npl e ncl u obut not ] ted to thernyI or
vinyl (-CH=CH2), alfyl CH2 CH2)(f5p |keO 44] The/term "al kynyl "
refers to a linear orhranchesd nnnov&%emm dro@kmbo ical of two to
twel ve carbon atoms with aeo| east ®ne sit@of unsaﬁuratldw i.e., a

car bon-carbon, sp triple bond, wherein the al kynyl radical may be
optionally substltuted |ndependently w th one or re substltuents

descri bed herein. «anples nch e, but are ﬁot gt ,@thynyl (-CCH),
propynyl (propargy} @' o the |
cycloallphatpc,r(or bocydl e}"\"caR cIy carBoc cPlc ring" and

"cycl oal kyl ") /A éfers t% a, nDnovaIentM@r nultlvalent non-aromatic, saturated
or partially umsat ur at ed rlng having 3 t'® 12 carbon @tons as a nnnocycllc
ring or 7 to 12 carbon atons as a blcycllc ring. Blcycllc car bocycl es

having 7 2 at an @ﬂﬂ g ﬁmﬁgg iioxel o [4, 5],
[ 5, 5], %é@?} 6, I&§§§§ T glgch?% car %ﬁ??’ Iﬁ%a&@nﬁ 9 or 10 ring
at ons caro;omerlang angmd)uacé dlaclmed yetew, Pi51 Gire@sonied, ®pmstyis iswmer, Suitarads] e

cycl oal i

el oal kenge mH R ph b T kecBBle"0h ol PGBl o) BRI & o1 oups
i ncl ude (pilﬂlhmpﬂﬂmlpg/lly, accapedbidoaatrydr, excipeng dédwny, ladjutangpehiofpemt-cbmbingtign

1-cycl opent-2-enyl, 1-cyclopent-3-enyl, cyclohexyl, 1- cyclohex-I-enyl,
1-cycl ohex-2-enyl, 1-cycl ohex-3-enyl, cycl ohexadi enyl, cycloheptyl,

cycl ooctyl, cyclononyl cycl odecyl , cgcloundecyl, cycl ododecyl, and the
i ke. [0046]The term'’ carbocyclylene as used herein, represents a
saturated dival ent



hydr ocarbon ring having 3 to 12 carbon atons as a nonocyclic ring or 7 to
12 carbon atons as a bicyclic ring by the renoval of two hydrogen atons,
and i s exwopbidile@d3by cycl opropyl ene, cycl obutyl ene, cycrasenpytsne,
1-cycl opent -1 -enyl ene, 1-cyclopent-2- enylene, and the |ike. [0047] The term
"het erocycl e", "heterocyclyl", "heterocycloaliphatic", or "heterocyclic" as
used i nterchangeably herein refers to a nonocyclic, bicyclic, or tricyclic
ring systmdrnmmdkan e%%dlﬁfenﬁoth@ccﬂrh&ﬁnﬂrﬁerﬁlﬁblﬁﬁ%f%\@te‘i rREBAURAL] Y sel ected
heteroatom and that is conpletely saturated or th ai ns one or nore
units of IyAdharmbeodinsts. heconpeul lﬁa,:nlﬁh}blt%wéPK&GFcrecqpr%ﬁlgﬁ%legaH@Fngl e point
of attac ticef: Ie One or nore ring atons are
optlonalPgEE%E%E?%Hgggﬁ?&ggpg%g§ﬂgg$ﬁﬁnth one or nore substituents
descrlbed bel ow. I n some enbodi nents, the "heterocycle", heterocyclyl

"het er ocy 244l i phakiiseme smbodimewss.dbgplarmaceyticaligpningsiondisgespe lgreiavi ng 3 to 7
ring mﬂm?@ﬂﬁ%r E&nSises an ata‘alt{%nﬁf%ﬁé?%%uﬁé %Zﬁt 3R Gthdr én%oﬁld{@&sefhg%e%ﬁéu@@ ected
fromN, O, or S, wherein the or is optionally substituted with one or
more oxo ag@ltpfram}ﬁmeth@wee@we@tsea@h pstiferatp agent pogeRtiferiroatee pr ovi so t hat
when t he ggﬂ@ r eroatom) or a
bi cycl e hg%?%d&®mgaﬁf' &wﬁgm%%ﬂg%ﬁ&ﬂﬁg%nd&nﬂﬁh%m@%@1%§fatons and 1 to 3
het er oat ons selected fron1N 0, Por S, wherein the Sor Pis optionally
subst it ul@@5hi t h omecrsin gpbedipress.tthe hergnqude ag%lsgﬁlwpyoserfmamsee, PO or
POZ) [OQ%lr-BnﬁluF%(/@rB% §3|1)¥1t>61m3¥e, @m@ﬂa%ﬁfeb logﬁ’&?ﬁaﬂﬁld?rde% omr adi cal .

"Heterocyclyl SO0 |nc udes radi terocycle radica S are fused
with a satquadecﬂlmlpamld ampynily m@@yﬂm adtaea@mtbl, midptingy, cihestngy, dapgianib.aresiang.

oyernt oS SORTHE bphl PSR ORLE SR b T B,
tetrahydwummMamy%modﬂhydbnpymaNVMb(B@@m&hyﬂ&@khm¢mymamykb($w¢mﬁnd|no

azet i di nyroue TR RO et T RS b B R Ve R Ry
oxazepi nyhereddi azepi nyl, thlazeplnyl 2- pyrrollnyl - 3- pyrrollnyl _
|ndo!|nyl 2H pyranyl, 4H pyranyl, dloxanyl 1 3 dloxolanyl pyrazollnyl
o any o) o o PN ARAE AR 01 INRLELI S R a1
3- azabi anetifgr 1es€la]nh@¢hmgelver1t3 ofz ﬁlbilfeyalive Eitéofﬂeﬂ}l lae)ptlam yifected with the

bi cycl o |+ .3H ndol yl i nyl i dyl s
non- || 1 ETOIGETR o1 el AT s YRR o e Gy R R €S- S0TE

1,1-di oxaniohntmfarcpﬂnpd)unﬂwﬁscmaj Heedig 100 thy hirghagdudiogl compssiidn dsctaeédbon at ons on
t he ring are s bstituted wwth oxo (=0) noieties are pyrimdindionyl. The
heterocy UHerein are optionally substituted i ndependently with
one or nDre substltuents descri bed herein. WD 2010/ 111063PCT/ US2010/ 027360
[ 0049] Th¢oa2at m he]tnemomwSydcerpeov,ldea&emaﬁduibe:rfeliercompemchﬁﬁﬂﬁssd Bergipnocycl i c,

 naependihtiey M EBTEC il HBPGY BHL G AR HAC 1 PR BEer MEAAPEica or 1 hat

cont ai ns f@;rme\ehmﬁg)ﬁenagmg Fefing WNRadcking tcQByerBUbf AWtbEbratiSe Modrd@i®pat i c, that
has t wo p0|nts of attachment to the rest of the nolecule. [0050] The term

heteroc}%??ﬁalkyl refers to heterocyclic-substituted al kyl radical. The
term "heterocyclyl al koxy" refers to hetercyclic-substituted al koxy radical
wher ei n ¢agpgen at OHTISS@E:‘éﬁboﬁ&eﬁtﬁ&h@ﬁrbﬁféfﬁtlﬂgd@@ﬂﬂ’ils tnetahtbtec ¢asdr. of the

nol ecule. The te heteroc y Ianlno refers

het erocy@|he&eew@\ii?ltteﬁleopr%}v ﬁ“;ﬂl‘éﬁ‘rﬁ? G aiold Caaﬁérgéﬁtﬁc ﬁ@etnpe?g@ﬁoe% om serves as
the attaendag damdentborda® dah@r @Sy 8dncbh BvdrehRet e cIMRr, kR chrber ocycl yl oxy”
refers to heterocyclic-substituted oxygen radlcal wher i n o gen atom

serves asanqseoithe BeeHippdngski Ripstate CRNger. pasteats canRd, HBFE s CNhe t er s

heterchﬁbMLﬁahﬁ%rah@%@ﬁ§m§9mﬂ@h%6&@NQh%ﬁﬂé#&ﬁ&k&ﬂ&ﬁgﬂﬁﬁ%&ﬁ&%ﬂwiad'Ca
wherein nitrogen atomserves as the attaching point to the rest of the
mol ecul e dispiler satheroselenosis ochpeg ibgbiky| ene”, as used herein, refers to a
het er ocycl yl al kyl noi ety as descri bed hereln but has two points of

attachmenpoiop the mesbinefashRe pfRiRaukRin IEQ%Momemth%mg JefRuegient refers
to one or nore of oxygen, suIP ni trogen,
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phosphorus, or silicon, including any oxidized formof nitrogen, sulfur, or
phosphorus; the quatem zed form of any basic nitrogen; or a substitutable
ni t rogen wo 2a10at@socyclic ring, for exanple, N (as in PCT/US2010/027360

3,4-di hydro-2H pyrrolyl), NH (as in pyrrolidinyl) or NR (as in
N-substituted pyrrolidinyl). [0052] The term "hal ogen” refers to F, C, Br
or I. [0053] The term "unsaturated” as used herein, refers to that a noiety

has one %’fotémﬂ(ﬁtam&l%t}pﬁl am@glwl @atm@@eo&mwcxﬂﬁcﬁr?ramlolaémg |@s used
herein, refers to an grou as previously defined, attached to the

pri nci paIWl@dla%WR?Hﬁ‘i dﬂsctltaﬁeé gRinadr tbwltfeﬁaqewaqak@ﬁwwmatl61@1:10fedé15@}nrhe terns

"hal oal kyl ", "hal oal kenyl" or "hal oal koxy" refers to al kyl, al kenyl, or

al koxy, qeosfotte Cask sORY cRBodimeRs thd poReth Mhdsks é?@ﬁ:c@ﬁtoﬂ?ﬂbﬁn@ﬁ-h%@ﬁnat ons.
[0056] The term "hal oal kyl ene”, as used herein, represents a hal oal kyl

noi ety athegespedimens, ﬁl@rreteﬁtort»ﬁ@mﬁdenqswr%@&@ 6f C™Mdtachnent to the rest
of the nolecule. [0057] The term"aryl"” used alone or as part of a larger

noi ety agoi3n] " ar al Kyshother' Bpk, pasyded Bereindk ¥ hidxivalok nhibitidf@6tsint@rodmnocycl i c,
bi cycli c, and tricyclic carbocyclic ring systens havkhg a total of six to

f our t een kinasgy theangsBadcomprisss sppiagiing tacddpase wath thefgmpaurd lisclgped bsteins ar omat i c,

wher ei N @AGKH d@nipDsififediSH&EE Rre@N iRbAS e%b%@im%nfs'&%ﬁ@d‘ﬁé%h@is%nd that has a
single point of attachnment to the rest of the nolecule. The term"aryl" my

be used inathadehamdutng YEGEF tdscrthiesignabing anglfoy |HGH isgetor sighelingothe methodi ng
exanpl es c81fn f't{ex kor[téc@&lg tﬁeggéegf%?wﬂﬁ ﬁ{})’c'omg%fahﬁmdsed Rdn AP Whagene. [ 0058] The

term"aryl e , as us represents an aryl system as descri bed
pharmaceutlcal composition disclosed herein. In some embodiments, inhibition of

receptor protein kinase activity, such as VEGF and/or HGF receptor signaling, can be in a
cell or a multicellular organism. If in a multicellular organism, the method disclosed
herein may comprise administering to the organism the compound disclosed herein, or the
pharmaceutical composition disclosed herein. In some embodiments, the organism is a
mammal; in other embodiments, the organism is a human. In still other embodiments, the

method further comprises contacting the kinase with an additional therapeutic agent.

[0032] In another aspect, provided herein is a method of inhibiting proliferative
activity of a cell, wherein the method comprises contacting the cell with an effective
proliferative inhibiting amount of the compound disclosed herein or the pharmaceutical
composition disclosed herein. In some embodiments, the method further comprises

contacting the cell with an additional therapeutic agent.

[0033] In another aspect, provided herein is a method of treating a cell
proliferative disease in a patient, wherein the method comprises administering to the
patient in need of such treatment an effective therapeutic amount of the compound
disclosed herein or the pharmaceutical composition disclose herein. In other embodiments,

the method further comprises administering an additional therapeutic agent.

[0034] In another aspect, provided herein is a method of inhibiting tumor growth
in a patient, the method comprises administering to the patient in need thereof an effective
therapeutic amount of a compound disclosed herein or a composition thercof. In other

embodiments, the method further comprises administering an additional therapeutic agent.
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herein, but has two points of attachnent to the rest of the nolecule.

[ 0059] The term "heteroaryl" used alone or as part of a larger noiety as in
"het er oarabkyio/110063" het er oar yl al koxy" refers to nonocyclPCE/Uské10pei3be, and
tricyclic ring systens having a total of five to fourteen ring nenbers,
wherein at |least one ring in the systemis aromatic, at least one ring in
the system contains one or nore heteroatons, wherein each ring in the

system coaidins 3 fQndthéd dagecn%m%a h@Rth ihoiade Hasod &?f&%ﬁﬁlgpfﬂbﬂ%d@f
attachnment to the rest of the nolecule. The term"heteroaryl”™ may be used

i nter chaﬁéé@maynmaﬂ%mﬁ@d& i ifig comparids of Fergrulag). t he term
"heteroaromatic”. [0060] The term "heteroaryl ene", as used herein,

repr esentigo3a] het er%rﬂzs}egwg hRPBIPSIndRsEE &etdmfa@lse@tsmﬂscwd Ra&n alms poi nts of
attachnent to the rest of the nolecule. [0061] Sone non-|lim¢ti exanpl es of

sui t abl e NRENEERLRY Pe HMHEE i ARMGIBhE nRsPPGT Pshaithey 21Pselo aRbgraodi Smr%mw

3- furanymemwb&p&géqgﬁygdm; i m dazolyl, 4-imdazolyl, 5- imdazolyl,
3-isoxazolyl, 4-isoxazol y , b- |soxazolyl 2- oxazonI 4- oxazol yl ,

5-oxazol yl, N-pyrrol rro rrol idyl, 3-pyridyl,
4-pyridyl, 2-pyrinmi dy‘?-Fﬁ %%‘%ﬁ@lﬁ#ﬁm ﬁWWEﬁi‘{/ pyridazinyl (e.g.,
3-pyridazinyl), 2-th|azonI 4-t hi azol yl, 5- t hi azolyl, tetrazolyl (e.g.,

5- t et r azsiINITIONS AND EENFR AL TERMINGZOGYL and 5-triazol yl), 2- thienyl,
3-thienyl, pyrazolyl (e.g., 2-pyrazolyl), isothiazolyl, 1,2, 3-oxadiazolyl,
1 hladlazolyl
1

t

i

t
25 o Y IRefy feaéeemﬁtxnﬁgvﬁﬁ%f%|11§,1letélE&?rcs%lﬁyﬁn&%m%m%ﬂls‘él?ﬁe Zinyl . and
_ hg }‘o: | akeniy e;tunqﬂ@gcﬁs«hlldhaszmlﬂgtﬂaemh Mie_,acébfiir_ﬁﬁﬁ}tlhlg Mhmtub@ma@f&mamll@leny:

nao 1.NnA0 , uri , Ul nol 1 n e ul I n
3- qui %ol i ??fr%meﬁ“q{i‘d? %%F&WO)CQV%PHYEHHQW%W Catl%ns hd eqilV?lg‘&aﬂﬁah@PB%/nyl 3-
| S0qui NOlbe Mlude@itfini BORYPOALIISNL herein\WDdhbA b %Q@ﬁﬁ%dé%ﬁ@lé@(&ﬂe? 360

[ 0062] The term "sul fonyl ", whether used alone or linked to other terns such
as al kyl $tffillEgaognizematysmetiods sadhaatcrigls simily guqdsivelepttqithoss desefrgd- . The term

"al kyl sulpf Ry IW'hIChnglfllg 'B§ u§eﬁ 1@t1r%%k§cﬁ§@’dlsd’l@§g& g@bin SRS fibddHeReh 104id ﬁb @55/ al kyI
radical, formng a al kyl's nyl (- CH3). [0063] The terns "sulTanyl"

"anlnosuﬂﬁmﬁﬁﬁwtaﬁ&ﬂméﬂWKbhﬁﬁ$ﬂymTﬁ@éY%¢ﬂ@bﬁﬁ(%Ukﬁ%myhemG@P@@@dsubst|tuted
mnth an 064] The term
ql%rgtﬁre ga?%ng%?q, %cll?l mﬁeﬁ%g‘?alssdﬁfgrq?ﬁﬂ‘bp@onﬁraéggﬁgg'@rgatﬁcgl ]

car boxy or use one or wt ter ns,
including but not limited to defined terms, term usage, described techniques, or the llke

this application controls.

[0038] As used herein, the following definitions shall be applied unless otherwise
indicated. For purposes disclosed herein, the chemical elements are identified in
accordance with the Periodic Table of the Elements, CAS version, and the Handbook of
Chemistry and Physics, 75" Ed. 1994. Additionally, general principles of organic
chemistry are described in "Organic Chemistry", Thomas Sorrell, University Science
Books, Sausalito: 1999, and "March's Advanced Organic Chemistry" by Michael B. Smith
and Jerry March, John Wiley & Sons, New York: 2007, the entire contents of which are

hereby incorporated by reference.

[0039] As described herein, compounds may optionally be substituted with one or
more substituents, such as are illustrated generally above, or as exemplified by particular
classes, subclasses, and species disclosed herein. It will be appreciated that the phrase
"optionally substituted" is used interchangeably with the phrase "substituted or

unsubstituted”. In general, the term "substituted"” whether preceded by the term
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such as "carboxyal kyl", refers to -CO2H. The term "carbonyl", whether used
al one or with other terns, such as "am nocarbonyl" or "carbonyl oxy", refers
to - (C=0)wo 2p0085j63he term "al kylthi 0" refers to radi calPsTasM1@I0NI3nG a
| i near or branched al kyl radical, of one to ten carbon atons, attached to a
di val ent sulfur atom |In other enbodinents alkylthio radicals are |ower
al kylthio radicals having one to three carbon atons. Sonme non-limting

exanpl es tlonﬁlh)k)@r hbd Rfert RGhIRB1aPBARY bt HeQr &%@d}ogeﬂi %fé@ﬂsﬂh@gﬁv@ﬂ m

"hal oal kylthi o™ refers to radicals containing a haloal kyl radical, of one
to ten cafwdweatidibe radicelad nepectisdaubitipanie Fnlesiathaivisainshisatednanot her

embodi men Sona2l ARlEKERNR fadieel ik anaEn NAkARLINKLO G Fadl cal s having

one to three carbon atons. Sone non-limting exanples of kyl t hi o"
i ncl ude terdupl %pmm@teﬁmrt ¢ne®081[1001@ﬁ]m¢@ Strecrtme'cen lkfwuamtmd with fnorethap

"N-al kyl 9 afi@ad sél%t%@%xﬁ"a'%%cgfgd%?oup a&gtsﬂ‘%lﬂ%ﬁag’rb%léﬂger%ﬁ samd@gpendent Iy

substituted wih one a wo al I ca
respect i vélifgrent beaoh hesiticmnbi di ment s, al kyI am no radl cals are "I over
al kyl am no" radi cals having one or two al kyl radicals of one to six carbon

atoms, athaphed torp tEx'nf %ﬁ@ﬁﬂlcagp%lg¢a@cﬁpd *a@&s@@ﬁer&ﬂ%ﬁks%%é%gﬁ' Kyl am no

radlcals are | ower no radic one to three carbdn atons.
Some non-<hiini(id, nlgblandlerw @drathaljubstithed af Whlasrmtlmﬂ hyddiceshbs cliafrcthetde nmono or

di al kyl a@o%ﬁ%ﬁe‘i&éﬂt@%ﬁ%&t@x tgl% F%’O%gﬁ%lgﬁl s%%ll?s.%turi\l o%ﬂgsls Meﬁvmsgo

N, N-di et h he T erm ary amno ersto am no
gr oups, \meoa:ﬂibdhaimaﬂile@rnummbmaimtlta()adrhmintatomnhl sometemboamychts radigha®l s, Sone

non-limtin aryl a i ncl ude Nph amno In so

Cobodt me @ ERIR I shbabiabindTh Bt AR CRE S BRAS SRE ¥ ar vt 11 ng
port| on @ﬁrbbii\etornadn@alll otheNﬁ&ﬂWnﬂslﬂQﬁaﬂcgfb@S%m@{naz@&ﬁﬁbI{eﬁ)@ﬁ@]aﬂ'me term
"het eroaryl am no" refers t@ am no grou s, h haveaﬁﬁﬁggsu stltuted wth

one or t WoYHEHEF %‘H‘?Wm?‘ﬁﬁjﬁ RJ2LC SURCORBH: |- ?Ih%fm@?c atic

het er oar gk@m RRludBButighe nbtIirikeny, | eare brahéhe@téﬁBi’tltﬁﬁd)@ldlnBi&ﬂhﬁltedt he
"het er oa(rﬁ/ fm no" r |caI s include substituted on the heter oaryl ring

portion SHYtREYeasiadenyl prodosyhHe ™ er m " ani noal kyl " refers to 1inear or
branched al kyl radicals having
[0041] The term "alkyl" as used herein refers to a saturated linear or branched-

chain monovalent hydrocarbon radical of one to twenty carbon atoms, wherein the alkyl
radical may be optionally substituted independently with one or more substituents
described below. Further examples of aliphatic groups include, but are not limited to,
methyl (Me, -CHs), ethyl (Et, -CH,CHj3), 1-propyl (n-Pr, n-propyl, -CH,CH,CHj3), 2-
propyl (i-Pr, i-propyl, -CH(CHs),), 1-butyl (n-Bu, n-butyl, -CH,CH,CH,CH3), 2-methyl-I1-
propyl (i-Bu, i-butyl, -CH,CH(CHs),), 2-butyl (s-Bu, s-butyl, -CH(CH3;)CH,CH3), 2-
methyl-2-propyl (t-Bu, t-butyl, -C(CHs)s3), 1-pentyl (n-pentyl, -CH,CH,CH,CH,CH3), 2-
pentyl (-CH(CH3)CH,CH,CH3), 3-pentyl (-CH(CH,CHs),), 2-methyl-2-butyl (-
C(CH3),CH,CH3), 3-methyl-2-butyl (-CH(CH3)CH(CHs),), 3-methyl-1-butyl (-
CH,CH,CH(CHs),), 2-methyl-1-butyl (-CH,CH(CH3)CH,CH3), 1-hexyl (-
CH,CH,CH,CH,CH,CH3), 2-hexyl (-CH(CH3)CH,CH,CH,CH3), 3-hexyl (-
CH(CH,CH3)(CH,CH,CH3)), 2-methyl-2-pentyl (-C(CH3),CH,CH,CH3), 3-methyl-2-
pentyl (-CH(CH3)CH(CH3)CH,CH3), 4-methyl-2-pentyl (-CH(CH3)CH,CH(CHs3),), 3-
methyl-3-pentyl (-C(CH;)(CH,CH3),), 2-methyl-3-pentyl (-CH(CH,CH;3)CH(CHs),), 2,3-
dimethyl-2-butyl (-C(CH3),CH(CH3)y), 3,3-dimethyl-2-butyl (-CH(CH3)C(CH3)s, 1-
heptyl, 1-octyl, and the like. The terms "alkyl" and the prefix "alk-" as used herein, are
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one to about ten carbon atons any one of which includes substituted with
one or nore amno radicals. In sone enbodi nents, am noal kyl radicals are

"l ower amvoaalkpios3r adi cal s havi ng one to six carbon at ecs/s2aooB6@©r nore
am no radicals. Some non-limting exanples of such radicals include
aninonethyl, aninoethyl, am nopropyl, am nobutyl or am nohexyl. [0071] The
term"al kyl am noal kyl" refers to al kyl radicals substituted mﬁth al kyl am no

radi cal s 1ndlﬁb1\%motﬁ@§ﬁ§htr5ﬁﬂh 3nd Blakot@sdunaal k¥bod @dical s are "I over
al kyl am noal kyl " radical s haV|ng aIkyI radi cal s of one to six carbon atons.

I n ot her di ment s, aIk m poal kyl radicals are |ower. al kyl am noal kyl
radi cal s | ﬁoa%fng al KAty lging afu%?ﬁélelteal PRSI UEROG AT Some

non-|im thlyﬂ&gcﬁwrg}b@ﬁde@ffvecsﬁbﬁl@ta{r@igmldfwaﬁaﬂea@ailhyétmra@dmyaabé:armqayuﬂ@ nono or
di al kyl substituted, such as nethylanlnonethY N, N- di met hyl - am noet hyl ,

N, N- di et ey pigretpigrogersriomy, I%d PickNPI[d Pz PrHYlane oHY A KISIDIAYMBS koxy"
refers tqQ,akkoxy radicals substituted with al kylam no radicals. Sone
non-limting exanples of suitable al kyl am noal koxy radi cals include nono or
di al kyl substituted, such as N nethylam noet hoxy, N, Ndi nethyl am noet hoxy,
N, N-di et MmO i noetﬂtﬁéﬁrm abepnyh gefers &%hne[abmin?h ~¢hapyponovalent

"al kyl ampp@abdeeaviahicaroy t (f%ﬂ%a§eéﬁb@4ﬁ&ﬁywﬁﬁgﬁ&%i&w%%@%?&k%ﬁ%@o%‘th
al kyl am noal koxy radicals. Sonme non-liniting exanples of suitable

al kyl ami rieak RoRyEFHey, ST slanabend; wéweméhmﬁh@ybﬁadmlanwe optipgllyt ut ed, such
as N_rrEt h3§{1 %@é?i”fﬁ&é&@ﬁ%ﬁﬁ;ﬂ%ﬁ( on%r%&r@ﬁ%&ﬁ?&&&%ﬁ’eﬁ%@%ﬁy and includes

N, Ndi et hy anlnoet oxyet’hoxy, N, N-di et hyl am nonet hoxymet hoxy, and the |ike.
[ 0074] Théactl@rlSrha'Vmar’ bl@kafdl"kymsm orlgft@tros;ls,toa) altqrn@mlyde“bméh%‘h@‘d:n@ltlmw radi cal s
havi ng o t e substituted

W th oneQ&a&ﬁngggﬂﬁggﬁgmgQ&E?@K%HQ%@gﬁgyhggﬁp?ﬂppp g@%gles of such
radicalsC&hﬁﬁﬁﬁéhbanmmmyhethyl car boxypropyl, and the like. WO

2010/ 111063PCT/ US2010/ 027360 [0075]The tern1"ary|oxy" refers to optionally

substi LUyt vl rofl €Al Suiof J8ELREAROK A RLEABIER LA A-RAgEEN ot om

Some non- Tl ng exanples o SUC I cals I nc e p eno
radical of two to twelve carbon atoms w1th at least one site of unsaturation, i.e., a carbon—

carbon, sp triple bond, wherein the alkynyl radical may be optionally substituted
independently with one or more substituents described herein. Examples include, but are

not limited to, ethynyl (-C=CH), propynyl (propargyl, -CH,C=CH), and the like.

"non

[0045] The term "cycloaliphatic” (or "carbocycle", "carbocyclyl", "carbocyclic
ring" and "cycloalkyl") refers to a monovalent or multivalent non-aromatic, saturated or
partially unsaturated ring having 3 to 12 carbon atoms as a monocyclic ring or 7 to 12
carbon atoms as a bicyclic ring. Bicyclic carbocycles having 7 to 12 atoms can be
arranged, for example, as a bicyclo [4,5], [5,5], [5,6] or [6,6] system, and bicyclic
carbocycles having 9 or 10 ring atoms can be arranged as a bicyclo [5,6] or [6,6] system.
Suitable cycloaliphatic groups include, but are not limited to, cycloalkyl, cycloalkenyl, and
cycloalkynyl. Further examples of cycloaliphatic groups include cyclopropyl, cyclobutyl,
cyclopentyl, 1-cyclopent-l-enyl, I-cyclopent-2-enyl, 1-cyclopent-3-enyl, cyclohexyl, 1-
cyclohex-l-enyl, 1-cyclohex-2-enyl, 1-cyclohex-3-enyl, cyclohexadienyl, cycloheptyl,
cyclooctyl, cyclononyl, cyclodecyl, cycloundecyl, cyclododecyl, and the like.

[0046] The term "carbocyclylene”, as used herein, represents a saturated divalent
hydrocarbon ring having 3 to 12 carbon atoms as a monocyclic ring or 7 to 12 carbon

atoms as a bicyclic ring by the removal of two hydrogen atoms, and is exemplified by

17



[ 0076] The term "heteroaryl oxy" refers to optionally substituted heteroaryl
radi cal s, as defined above, attached to an oxygen atom [0077] The term
"het er oarwbabloamyie3r ef ers t o oxy-contai ni ng het eroar yl alPkyluse@diozzbe
attached through an oxygen atomto other radicals. [0078] The term

"cycl oal kyl al kyl" refers to cycl oal kyl -substituted al kyl radicals. Sone
non-limting exanples of such radi cal s include cycl ohexyl nethyl. The

cycl oal kyhclbpropfigner chélo%adyfen n@ydche! 1- @mdfdem [ISHDRAE, tuéyaglpem vh hal o,

al kyl, al koxy or r oxy he terns sed bicyclic", "fused cyclic",
"f used bleéxlléllley&ﬂdtﬁﬁh e'fused cycl y1" refer to saturated bridged ring system
which refers to a bicyclic ring systemthat is not aromatic. Such a system

may cont qhay7i sol at ek ©im aRMsgakedhdfsalcWatidhocyRbhlifaticasomat i c or
heteroarorratlc rlngs inits core structure (but ma}/ have aronatic
1$

subst i t ut' PYFFOEYSEF edriped misechrrgcably Bereipcriprs tﬁaw%@w& Ripyelic. padickdlc or

het er oat QR LAME B whiBIRGR £ ¥ fngd hBGbdrDar ah HRBSREGN G ERABRORI t her a
carbocyclic or a heterocyclic. Fused bicyclyl having 6 to 12 atons can be

arr anged and thﬁt isxemplesly sagiraiedygrdlat contias gje or Flwresl}nlts phuspturdtigngiut or [ 6, 6]
system arranged
ag a2 bi Cy gy‘[g}vdlﬁatﬁa@p@%y%lﬁ?e Pné%{ &glttgc Ql{reln%tg é dJ fg& So?%%??ogl%@& Bfe g

bi cycl o[ 2r Zlone] l’rm@wmre bitooyellofubstud mcit‘lmnéeraladmhl ay of BpB. szbﬂl]tumtsane Sone

non-1imt; CYGCli S | ude

hexahydr 516 ur o{@e@” Eiffsofj}?%%\%@qgggsa%% 5?& aOC Q\gexaﬁl%%r y%lllx}c‘ndene,

7- azabi cyhéta[oaycma]h])mm aﬂ'éc:tea)nytlﬂ:" Zro8p % mortbpﬁ;leshavmgtﬁh)idmg-mmﬂmshal ene.
[ 0080] Th mf

bi c Y, as us rei\n,. re ese nt.s a used
b oyel i ¢ (epel B s Goueb B et M S Re PR P o e SoRREEE Bitmnt t o
t he rest(mP1§hﬁmmnhauuhﬁmcd@EB&kmhauﬁebmﬁm Eﬁmﬁ@ﬁy@bmﬂSQoFSGLPdnyclIC"
"spiro bi 'S o . bicyclic" refer to.a ring. inating froma
oart1 oul ED0veie P sk Yo Gk e Trrgber e ision arvant dept ot cd bel ow
a satur ametérdadeQ@ed bfclyéllh&yﬁg §300) 1(orﬂﬂggn£nt@rscte§ 3 td S cdBs@mEmasnd f tesed
bi cyclic", whereas rlng A and ring B share an atom between the two

sat ur at edCierRPsyEicerd QRN Y- e s Whgeig thes%?rr Tk pergpatly rostlsd mathpi cycl yl -

Each cycloh€ of hBi@ ok t?proftié @6 Beduplsoc@ @b b)) a carbocyclic or a
het eroal i cycli c.

[0048] The heterocyclyl may be a carbon radical or heteroatom radical.
"Heterocyclyl" also includes radicals where heterocycle radicals are fused with a saturated,
partially unsaturated ring, or heterocyclic ring. Examples of heterocyclic rings include, but
are not limited to, pyrrolidinyl, tetrahydrofliranyl, dihydrofuranyl, tetrahydrothienyl,
tetrahydropyranyl, dihydropyranyl, tetrahydrothiopyranyl, piperidino, morpholino,
thiomorpholino, thioxanyl, piperazinyl, homopiperazinyl, azetidinyl, oxetanyl, thietanyl,
homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 2-pyrrolinyl, 3-
pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl, pyrazolinyl,
dithianyl, dithiolanyl, dihydropyranyl, dihydrothienyl, dihydrofuranyl,
pyrazolidinylimidazolinyl, imidazolidinyl, 1,2,3,4-tetrahydroisoquinolinyl, 3-
azabicyco[3.1.0]hexanyl, 3-azabicyclo[4.1.0]heptanyl, azabicyclo[2.2.2]hexanyl, 3H-
indolyl quinolizinyl and N-pyridyl ureas. Some non-limiting examples of a heterocyclic
ring include 1,1-dioxo-thiomorpholinyl and heterocyclic group wherein 2 carbon atoms on
the ring are substituted with oxo (=0) moieties are pyrimidindionyl. The heterocyclic
groups herein are optionally substituted independently with one or more substituents

described herein.
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[ 0082] The term "Spiro bicyclylene", as used herein, represents a spiro

bi cyclic system as described herein, but has two points of attachnent to
the rest wb20toe1imwBecul e. [ 0083] As descri bed herein, a pomasdeiawer3be om a
substituent to the center of one ring within a ring system (as shown bel ow)
represents substitution of the substituent at any substitutable position on
the rings to which it is attached. For exanple, Figure a represents

possi bl e 6@01119 $tit utTiRNei " RRYoQEylche, ROREY hQBis, BPreldif aBnédoBgbliighown i n Figure
b. 0084] As described herein, a dot |ine drawn together with a bond

Wi t hi n a brquﬁlgc, SYSICKTHC IS SERIIH WHCIFPRgLH @105 Tipg el s apindepgndegntioubl e bond
or a si ngél@ct@?}ﬁ@erof 0 af ﬁlﬁpls %omﬁl%{e%ﬁﬁtﬁed & tl'l'—dt QM{tﬁné:orfeeo? hﬁ)?@l'ﬂﬁt% oftNy

structures selected fromFi gure . gure c -
unsaturation, but which is not aromatic, that has two pomts of attachment to the rest of the

molecule.

[0050] The term "heterocyclylalkyl” refers to heterocyclic-substituted alkyl
radical. The term "heterocyclylalkoxy" refers to hetercyclic-substituted alkoxy radical
wherein oxygen atom serves as the attaching point to the rest of the molecule. The term
"heterocyclylalkylamino” refers to heterocyclic-substituted alkylamino radical wherein
nitrogen atom serves as the attaching point to the rest of the molecule. The term
"heterocyclyloxy" refers to heterocyclic-substituted oxygen radical wherein oxygen atom
serves as the attaching point to the rest of the molecule. The terms "heterocyclylamino”
refers to heterocyclic-substituted nitrogen radical wherein nitrogen atom serves as the
attaching point to the rest of the molecule. The term "heterocyclylalkylene", as used
herein, refers to a heterocyclylalkyl moiety as described herein, but has two points of

attachment to the rest of the molecule.

[0051] The term "heteroatom™ refers to one or more of oxygen, sulfur, nitrogen,
phosphorus, or silicon, including any oxidized form of nitrogen, sulfur, or phosphorus; the
quaternized form of any basic nitrogen; or a substitutable nitrogen of a heterocyclic ring,
for example, N (as in 3,4-dihydro-2H-pyrrolyl), NH (as in pyrrolidinyl) or NR (as in N-
substituted pyrrolidinyl).

[0052] The term "halogen" refers to F, CI, Bror I.

[0053] The term "unsaturated” as used herein, refers to that a moiety has one or

more units of unsaturation.

[0054] The term "alkoxy" as used herein, refers to an alkyl group, as previously

defined, attached to the principal carbon chain through an oxygen ("alkoxy") atom.

[0055] The terms "haloalkyl", "haloalkenyl" or "haloalkoxy" refers to alkyl,

alkenyl, or alkoxy, as the case may be, substituted with one or more halogen atoms.

[0056] The term "haloalkylene”, as used herein, represents a haloalkyl moicty as
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described herein, but has two points of attachment to the rest of the molecule.

[0057] The term "aryl" used alone or as part of a larger moiety as in "aralkyl",
"aralkoxy" or "aryloxyalkyl" refers to monocyclic, bicyclic, and tricyclic carbocyclic ring
systems having a total of six to fourteen ring members, wherein at least one ring in the
system is aromatic, wherein each ring in the system contains 3 to 7 ring members and that
has a single point of attachment to the rest of the molecule. The term "aryl" may be used
interchangeably with the term "aryl ring". Some non-limiting examples of aryl rings

include phenyl, naphthyl, and anthracene.

[0058] The term "arylene", as used herein, represents an aryl system as described

herein, but has two points of attachment to the rest of the molecule.

[0059] The term "heteroaryl" used alone or as part of a larger moiety as in
"heteroaralkyl" or "heteroarylalkoxy" refers to monocyclic, bicyclic, and tricyclic ring
systems having a total of five to fourteen ring members, wherein at least one ring in the
system is aromatic, at least one ring in the system contains one or more heteroatoms,
wherein each ring in the system contains 3 to 7 ring members and that has a single point of
attachment to the rest of the molecule. The term "heteroaryl” may be used interchangeably

with the term "heteroaryl ring" or the term "heteroaromatic”.

[0060] The term "heteroarylene”, as used herein, represents a heteroaryl system as

described herein, but has two points of attachment to the rest of the molecule.

[0061] Some non-limiting examples of suitable heteroaryl rings include the
following monocycles: 2-furanyl, 3-furanyl, N-imidazolyl, 2-imidazolyl, 4-imidazolyl, 5-
imidazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl,
N-pyrrolyl, 2-pyrrolyl, 3- pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-
pyrimidinyl, 5-pyrimidinyl, pyridazinyl (e.g., 3-pyridazinyl), 2-thiazolyl, 4-thiazolyl, 5-
thiazolyl, tetrazolyl (e.g., 5- tetrazolyl), triazolyl (e.g., 2-triazolyl and 5-triazolyl), 2-
thienyl, 3-thienyl, pyrazolyl (e.g., 2-pyrazolyl), isothiazolyl, 1,2,3-oxadiazolyl, 1,2,5-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,3-triazolyl, 1,2,3-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-
thiadiazolyl, pyrazinyl, 1,3,5- triazinyl, and the following bicycles: benzimidazolyl,
benzofuryl, benzothiophenyl, indolyl (e.g., 2-indolyl), purinyl, quinolinyl (e.g., 2-
quinolinyl, 3-quinolinyl, 4-quinolinyl), or isoquinolinyl (e.g., 1-isoquinolinyl, 3-

isoquinolinyl, or 4-isoquinolinyl).
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Figure d [0085] Unl ess otherw se stated, structures depicted herein are al so
nmeant to include all isoneric (e.g., enantioneric, diastereoneric, and
geonet ri cwQaniociandedr mati onal )) forns of the structure; PoT/tSz@oPkBe0the R
and S configurations for each asymmetric center, (Z2) and (E) doubl e bond
isomers, and (Z) and (E) confornmational isonmers. Therefore, single
stereochem cal isonmers as well as enantioneric, diastereoneric, or

geomet ri godeay conf-pidvain anably 1%&%@%&&@&@ M@@t%r&he%ﬁﬁpwaﬂﬁs are within
t he scope di scl osed herein. [008 ] The term” g" as used herein,

r epr esentyBuldemhdeiae to Frapectively diyplsptgpdieads S@zvuTb%)terrn 'gkdsdfmpdund t hat
POSSEsSs e%efgl%% 5 %ﬁfoﬁl}rﬂja&%gél%ﬁésnﬁl@éd' Wit 483yl %&Yéﬁl forhfi S InRbLhAR- can be

af fected, for exanple ydrol ysis in"blood or enzynatic transformation
of the prS&;i@Hg)-formto the parent formin blood or tissue. Prodrugs of the
conpounds di scl osed herein may be, for exanple, esters. Esters that may be
utilized ggaprodr Uﬁl?ethﬂﬂlst"gﬁfaﬂ{ﬁs%mbmff%ﬁsﬁl' Y '@ﬁl?on@ﬁ?d}}‘" refeplef s, aliphatic
(C1- C24) esters acyl oxymet hyl” ésters, carbonates, carbamates, and am no
aci d est éul§0nyttﬁﬂ10élxsabqﬂﬂéed wit mmﬁdadmabé%%w fwifordmide n80 bt ai ns an OH
group may be acylated at this position in its prodrug form O her prodrug

forms inghasde phosﬂi'!?tél%?"ca%%? &Searﬁwyl"emér%séM&?e RRIBRARE @Sm¢ esul ting
from the phosphonation o on the parent conpound. A thorough

di scussi 6Hchos "f)’f’frb@qy@]éﬁl"ﬂﬁferﬁrtév@@gﬂ Tiha term "eRrgersh, Wéﬁféief\ﬂse@l@mel(ﬁwﬂhr o- drugs
as Novel  Beli gt ¥ucVR b &iRoca¥nylmte QbR xf* GfRs toY@ReSi um Series, Edward
B. Roche0 © Bl%reverm to)?a Cgrri ers |2 $ug SS| gn, Anmerican

Phar rraceutl caI Associ ati on and Perganon Press, 1987, J. Rautio et al,

Pr odr ugs108988i gn ahes teym FllyAhioAsyiers éxterispls contgining @ lireayoebiemhad @BV cover v,
2008, 7, r%ﬁéﬂ %?gne t%qgl érbogl atdﬁ?sc gtgch@cftoﬁldlva%lpgﬂﬂgﬁoﬂf In%?ﬁb?phat es and

Phosphonat es, Jour nal di ci nal” Chenistry, 8, 51, 2328-2345, each of
which is emb@dimmsatkerhhlhe&deqaﬁ apg/lopvef @ksel*rh@erad{calgsaﬂ]lwr@é@ﬂmeh@rhmnse st at ed,
al I taut Quetd §ofOhdE Qu Sissgliosed.ahs wi thin the scope
of tho. i At cuhCdEhink S8 fiRme HERRL SRRRHRGIE €1RST, Mot ures

depi cted herein are also neant to include conpounds that differ only in the

presence [H66bne or Thegeien Thalsebiplteial eferetorpdpritcatadnag a hoedsl rdictkrabol it e
s a prodiict Bf oftiGeAhNLAIAR 1Rl @RRL STk Ghohd) By aggxénﬁt%aleﬁtgem fied
Met a

conpound or sa ereo olites of a conpoun entified using
routi ne thebhlfiyithie sadicabwre lowet adoaligytthiamatlicatrsdiavingoné mthxeesaru@t gomi.ned usi ng

ests Suallydsol A ESSaREPSEIRLEL i SHAAHALYEh S DRYor esul t for example

from t he oxi ion | on ation am dati on,

esterification, deesterification, enzymatic cleavage, and the |ike, of the
admi ni st ép@d] comoﬂmerm@bﬂmlngllyferitthéNiailv}émmh@mﬁdr’iNLNrd@%YM%bol ites of
conmpound ess
conpr i si ﬁlwgh%fceoa 1&? gl% n%bea L& nH%gQ% Y .@% ugegeflﬁﬁqhéehgglkﬁ[ 89%%1 (M?% tRo ﬁfkyP

peri od ofra¢1¢arlﬂer®pﬁctlvedy énbtheoeybidinging, atietlatiob lrathqatsaahjdowrhﬁ«ywhnc\/\l)

2010/ 11106&%P§:T/ usS2010/ 0273%(0 aﬁ%gglogtereoche ca! deféaghtl ons. and

(\:ilnﬁ ole ortwoa 1?6 to 51§ carbon atoms, at ed to a nitrogen
conventions use erern gen
atom. In still other embodlments, alkylamino radicals are lower alkylamino radicals
having one to three carbon atoms. Some non-limiting examples of suitable alkylamino
radicals include mono or dialkylamino such as N-methylamino, N-ethylamino, N N-

dimethylamino, N,N-diethylamino, and the like.

[0068] The term "arylamino” refers to amino groups, which have been substituted
with one or two aryl radicals, Some non-limiting examples of arylamino include N-
phenylamino. In some embodiments, the arylamino radicals include substituted on the aryl

ring portion of the radical.
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P. Parker, Ed., McGawH Il D ctionary of Chem cal Terns (1984) MG aw Hi |

Book Conpany, New York; and Eliel, E. and Wlen, S., "Stereochem stry of

Or gani ¢ Gopowidsds3 John Wl ey & Sons, Inc., New York, PegAIS20ilem2136mpounds

di scl osed herein may contain asymmetric or chiral centers, and therefore

exist in different stereoisonmeric fornms. It is intended that all

stereoi soneric forns of the conpounds disclosed herein, including but not

limted tqeodli ast eriROBRE Shetc@R@NAhRTE Ferddhnfthd QBLROWRIE harDe¥e! | as

m Xt ures thereof such as racemc m xtures, formpart of the present

i nvent i onubsiigs witlyensios teohgigasadistls tSomg neprinytg axamples ok forns, i.e.,

they havgcthfnahhihb hrauheNrmreﬂrlemrdaempdt@e?em%dlam?%mleerdagﬁgmhbvg ht. In

descri bing an optically active conpound i Xxes , or Rand S,

ar e used redicalfendude tuhgiitatbd o e dcterpafyil gnlgmm@nofdhe rfisalnpl ecul e about its

chiral center(s). The prefixes d and 1 or (+) and (-) are enployed to

desi gnat ?O(W@f si gnriRf te{npia%h&%y@fre%&@t@%n@ﬁ'o@ﬁﬂaﬁ&f@d lalkghfad@é'ls hhgngconpound,

with (-) meani ng that the compound is | evorotator A conpound

pref i xed ORE torAbEWterpparippn atorereany 08¢ ot wkieh jcludessybsitytpd with epewsimderer may al so

be ref er a6, J Rqidss. 30 sGRAM QIR s Q@% grgy‘réélb%{l?argf'rfo%f"ﬂnm&i ¥s is often

called an enantionmeric mxture m xture of enantioners is referred

to as a nah@dﬂlmvmmuroelmar@nraammﬂene whinotie amano radicdls. Seivement her e has been

no stereg; c I n or process.

The terns 1? éxal%@leg fst%ﬁ} a'(a?caﬂg&hrdaec;demat e?hﬁa%n h§'? amn%% P{gl ar m xture of

tvvo enantarrmrémytommeno}&:;yl devoid of optical activity. [0090] The term
"tautoner" or "tautoneric form' refers to structural isomers of different

ener gi es h ar c " I Sonme

non-lim twr?g?exa eplle%&# ﬂg'\{%l%a{hgﬁt%#% ahlﬁ'\l{\lraﬁﬂgﬁgé\/{\tﬁgg@dﬁ? ?:) otropic

t aut oner sr)kylarrmhmdélcalntle Koo vebEiinerss, wlkalamng]a&@l edicaf ag "brveron, such as

ketO en0| amlno I%r}aasﬁle l’ll > Hd%a}s ¢ t \éla ear [o} %aUterr%{is I nCl Ude

i nt er conVersiong %Sr gani "2t Por Of oﬁe R REBSN @ctrons.

[0091] A epibadilmmﬁ,lﬁl]t}dﬁhlhyalhﬂ mpdaa;tﬂrelomf ilkylaﬁmuslkgzl rhxﬁcm lrruvnrgaﬂe/r s to

organi c or | i norgani c salt ound. di.scl ose rein. Pharmaceutically

e et bttt IRE Gl ek Spaafts SRR AP i p TR A B0 M Ber ge. et

alh : des@mymllmsaryrrwaeuts|m:oaldleynoang@>em“raﬂ<§>1 ﬁbﬁﬁht’ﬁ@ sidh edet-ai | in J. ) )

Phar maceuti ca Cl ences 1 1 ] C S I ncorporate erein by

r ef er encdlCtEARBIRY 8fN%§rnrr&eéaernea rlyNé%WﬂeBrYérﬁreomqﬁleﬂfta&a% id addition

salts include, but are not limted to, salts of an am no group fornmed with

i nor gani go@ri ds suTlie tasn twidiagihbkdxg" atdreio diatl ahlicn sabaieitel wighosphor i ¢

acid, sul aci erc Jor.r c acid of with ani c_aci ds. such as
acetic aé‘I anﬂ%‘iaflléalé&d (‘S‘P ’é‘?lﬁn%‘?f‘iaﬂl}’gﬁﬁf judtable Flg}’g?‘“rﬁ\?]&ff)&ﬂ?a‘ﬁ?lépam c acid,
tartaric jasidd,meiolor HRlkgCiubstiteld€ Gudt & NagiethyRimifiRtiRY, N BCi d or by using ot her
met hods used in the art_such as i.on exchange. O her pharmaceutically

accept abldmahylprinpethexyg N Nedicglaminogthgrpang hedikgor bat e, aspart at e,

benzenesul fonate, benzoate, bisulfate, borate, butyrate, canphorate,
caLrphor sltr?dnmat e, fmk@pmkﬁdiﬂﬁmmx@ﬂﬁ@@" ﬁéﬁ:r@ hwﬂmtredlcadpﬂeg%htewlhf ate,

et hanesu nat ormat e mar at e | uco eptonate ycer ophosphat e,

gl uconat el%@m?%rraéwy rrﬁéfﬁf AJAE Bon- %eas&nép esrﬁfarléﬁ%lfd. de,

2- hydr OX)éﬂ@la'ﬁﬁﬁ&ﬁ&&ixﬂf@é@adléaﬂ’sclhélbél@rﬁéﬂcﬁor dizAel adRiitutcaUuah gs N1 auryl sul fate,
mal at e, met hanesul fonate, 2- ht hal enesul fonate, nicotinate, nitrate,

ol eate, paitinilympemcthearysdos), Pbeefﬂerlrw@ethﬁere&wrr,&w 3- phenyl propi onat e,
phosphat gim@hPkAhSethHyabaL & NQﬁ&lﬁJlﬁﬁﬂ&ﬁeth&Ey%ﬁ%&? vanll meq%anat e,

pt ol uenesul f onat e, undecanoat e, va erate sa ts, and the like. Salts derived
from appro riate bases include al kal i ne earth metal, anmonium

and N+( CI10W44| ky 1) Bhestgim ¢ arbpﬁraékxlnrréeﬁwdwe%rr%eraeﬁ\?rielkdh@ icHa h&jiag er ni zat i on
of any b%ﬁé%dﬁbﬁﬂt&g&@b&%ﬁ! al?fy%ﬁe%@hi@l%m%betsﬁ@stﬁﬁéﬂ)\%l@% Hinfgd 0sed herein.
Water or oil- soluble or dispérsable products nmay be obtained by such

quat er ni faltbp@nradﬁelprsegemoaﬂmenaerm@ples of sugh regicalydncdedetcarbastradthdal t s i ncl ude
sodi um [ cal cium magnesium and the like. Further

phar rnatceu%"itb?:Jét)l%ﬁl%}3 ggg(g%t% h%?]e sal ts include, when appropriate, nontoxic
anmoni um quat ernary anmmoni um and am ne cations forned using counterions
such as halide, hydroxide, carboxylate, sulfate, phosphate, nitrate, C g
sul fonate or aryl sulfonate. [0092] A "solvate" refers to an association or
conpl ex of one or nore solvent nol ecdfes and a conpound di scl osed herein.
Exanpl es of solvents that form solvates include, but are not limted to,
wat er, 1isopropanol, et hanol, met hanol , DVBSO, ethyl acetate, acetic acid,
and et hanol ami ne. The term "hydrate"” refers to the conpl ex where t he

sol vent nol ecul e |s wat er. [0093] The term prot ectr ng group or "Pg" or

T YT Y v o o o, o N o I o T



DESCRI PTI ON OF COMPOUNDS OF THE | NVENTI ON [ 0094] Di scl osed herein are

het erocycl i ¢ conpounds, and pharmaceutical formul ations thereof, that are
pot enti alwQ 200efflie3i n t he treat nent of di seases, condi tiPORAISaMA/T360

di sorders nodul ated by protein kinases, especially VEGFR, c-Met receptor.

I n one aspect, provided herein include conmpounds of Formula (I): (1)

or a recemc mxture, a diastereoisoner, an enantioner, a geonetric isoner,

a taut omgpo7spn N- oxhOeim SurYE dbRrs t@oﬁwnmt @bmﬁm@@&@bﬁhk&@,ag %ﬁ&d
pharmaceutically acceptable salt thereof, wherein each of Rl R3, R4,

Y1, Y2, Wartdattached tagn gergcnal@mnapma pon- l[uewysrmmrg%ﬁ@ S@%&@F%’rﬂ?%‘d%f t he

conpound Afnkormula (1), each of Rl, R2, R3 and R4 is independently H,
-C(= O)le C? =0) OR11, CX =0)-NR11R11la, R11R1llaN 02s_, R1102s-,

R I aR11N-al kyl, R'_0-al kyl, allphatlc hal oal i phati c, arylallphatlc
het er ocy 9401 al i phBsterm cfgfe&r@@r 3" rﬁplis;5<h@ztloeaHYawwtltutﬁ%h%@re%W&/

het er ocy Ghafdals, Q dFRAELATNE | tthonctd 4h x§Eenlfi@yi SO that Rl and R2, together
with the nitrogen atomthey are attached to, optlonally form a substit uted

or unsubstltuted 3-8 nenpered heterocyclic ring; and R3 and R4, together

wi th the [€&7bon at bif teeyheirerdiikaeh éﬁeﬁswowmqneﬁamg%ﬁtﬁfrwléygubsu tuted or

unsubsti thieek 3rsh ARIBEIEH HRARKHE L Enliadigler ocyclic ring;
each of Yi and Y2 |s |ndependently a dival ent group derlved from

a“phaﬂCC% hati c- C&N?QV" al i phatic-C(=0) N
"N 02S- all?P] htic Tlt?ztgm cygoal j ;5?1?5118.t%cyclos@%baubawﬁﬁa?kwkradlcals
- RIIN-( %@b@@lbh-ﬂlﬁﬁﬁﬂg%xa&ﬂQ@Qf RLEHaloils &l dude 8 pQohck VisRehynathe emém iyl

al kyl ene, spiro bicycl ene, spiro heterobicyclyl alkylene,
aryl al kylthsadictemay bas lteﬂnﬂﬁxr @Wétltutﬁflwythélﬁlé alky) Bedyor Byoxshet er ocycl yl ene,

car bocycl yl ene, heterocyclyl al kyl ene, carbocycl yl al kyl ene, fused
bi cycl yl enro fUSGdTMﬁ%@%@@h@&B&%lﬁmeﬁm&phkﬁdb”ﬁﬂ&ﬁﬂ%@3@1mﬁpﬁﬁ&i

heteroblcyclylﬁne aryl %%ed ) eteroanylfn? VVH? i N- R’ orh(CR12R12a)n1

mis O, I:yc " 5§ elgto saturated bridged ring system, which refers to a bicyclic ring systemt at1s
not aromatic. Such a system may contain isolated or conjugated unsaturation, but not
aromatic or heteroaromatic rings in its core structure (but may have aromatic substitution
thercon). The fused bicyclyl may be a carbon radical or heteroatom radical. Each cyclic
ring in a fused bicyclyl can be either a carbocyclic or a heterocyclic. Fused bicyclyl having
6 to 12 atoms can be arranged, for example, as a bicyclo [3,5], [4,5], [5,5], [5,6] or [6,6]
system, and bicyclic carbocycles having 9 or 10 ring atoms can be arranged as a bicyclo
[5,6] or [6,6] system, or as bridged systems such as bicyclo[2.2.1]heptane,
bicyclo[2.2.2]octane and bicyclo[3.2.2]nonane. Some non-limiting examples of fused
bicyclic ring system include hexahydro-furo[3,2-b]furan, 2,3,3a,4,7,7a-hexahydro-1H-
indene, 7-azabicyclo[2.2.1]heptane, and 1,2,3,4,4a,5,8,8a-octahydro-naphthalene.

[0080] The term "fused bicyclylene", as used herein, represents a fused bicyclic

system as described herein, but has two points of attachment to the rest of the molecule.

"non

[0081] The terms "spirocyclyl”, "spirocyclic”, "spiro bicyclyl” or "spiro bicyclic"
refer to a ring originating from a particular annular carbon of another ring. For example, as
depicted below, a saturated bridged ring system (ring B and B’) is termed as "fused
bicyclic", whereas ring A and ring B share an atom between the two saturated ring system,
which terms as a "spirocyclyl” or "spiro bicyclyl". Each cyclic ring in a spirocyclyl can be

either a carbocyclic or a heteroalicyclic.
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Uis CR12 or N, each of R5, R6 is independently H, halo,
cyano(CN), hydroxyl, RllaR11N-, - C(=0)-R', -C(=0)-0R', -C(=0)NR11R1 | a,
0C( =0) NRmBR0104111660C( =0) OR11, - NR11C(=0) NR11R1 | a, - N\WCT(Us@)10B173b@, - NR
'C(=0)-R la R11IR1INR1 102S-, R1102SR1 |laN-, Rl laRl'N-al kyl, R
'(S=0)-alkyl, R "RlaN (C 0) alkyl, R1 I aRi 1N-al koxy, R (s_ alkoxy, R 1
Rl la, 7_ (C=0) - al koxy, optionally substituted

al i phatic, al koxy, hydroxyal koxy, am nogl koxy, hydroxy-substituted

am noal koxy, hal oal koxy, am nosubstituthed hal oal koxy, al kyl am no

hal oal koxy, hydroxy-substituted hal xy, al kyl am noal koxy, al koxyal koxy,
aryl al koxy, heterocyclyl al koxy, & | al koxy,

het er ocycl yl (hydr oxyal koxy), car é1y|(hydroxyalkoxy)

aryl (hydr oxyal koxy), aryloxyalkoxy, aryloxy, het er ocycl yl oxyal koxy,

car bo- cyd0§i2bxyal kBheternhispisp bisydynadxas, usedreial IRyFESSRYy 2 spiro bicyclic

ﬁgféfggf§$h§ﬂFy&%usegméggggtq%égﬁﬁ;ﬁg%?%u& useaghg%%?%fpg§g§&ﬂdal|phat|c

fused bicycl oxy, fused heterobicycloxy, fused bicycl oxo-al kox fused
het er obi d&éﬁ%xoal kﬁ&?escmbfééléfebi:é%@ﬂ%fa‘&%frﬁ@él Sl'ébm'uenf tedkaicehist et enchi cycl vl
am noal k
21 phat i arEyaBRLL RS SR UP DRRERGR @il e BohelClkly
het er obi eylstibraple msitioo obitheyrige scowlztlkio xyattaghsily kyr hetneplo igyed srissdnkoxy, spiro
bi cycl yl i i l-am . yl, heteroaryl,
aryl al i p%g%sl%ggodrﬁgtﬁx?oélr%g{@?gﬁ% gﬁgﬁng&h}% mg%%%hﬁépﬁ%%%he or nore
substituents independently sel ected at each ggcurrence fromH, F, d, Br
I, -CN, hydroxyl, RlaR11N., aliphatic, gal oal kyl, hetero-cyclyl,
het er ocycl yl al kyl , cycl oa,QI oal ky cycl oal kyl al koxy, and
het er ocycl yl al koxy; Néach of RQ7and R is independently H,
-C(=0)R11, -C(=0)0OR11, - =0)-NR 1Rlla, R11lRlla,'N 02S-, R1102S-, R |aw
INal kyl, R ' (S=0)-al kyl, H&Ire® | aN_ (C=0fi¥e&1, optional |y substituted
al i phatic, hydroxyal kyl, hydroxy-substituted anlnoalkyl, hal oal kyl ,
am no- sulpedg4y ut hedAmcis@Iaie@mhnenahlayﬂ IRidRy e giadr kith o oyd haknsiubst i t ut ed
hal oal kyl , al koxyal kyl IaIk |, heterocyclylalkyl, carbocyclylalkyl
het er ocy ¥4 [ WWP’RW C>crsﬁ>r5%9&5§@}tw alowple Rong qegisingleRond nielr oxyal kyl |
aryl oxyalekyhple, Q%@cﬁfé if Vil cofé??aéemélany calchR&XelY @ xyal Hiylre dhet er ocycl yl yl,
cycl oal kyl yl, (heterocycl o) ydr oxyal kyl , azi doal kyl, fused bicyclyl,
fused heteroblcyclyl fused blcycl /Wallphatlc fused het erobicycl yl
al i phatic, fused bicycloxoalkyl, f %ed'ﬁeteroblcycloxoalkyl, fused bicyclyl
am noal kyl , fused heterobicyclyl amngakkyl, spiro bicyclyl, spiro
het erobi cycl yl, spiro bicyclyl allphéﬁlc spiro heterobicyclyl aliphatic,
spiro bicycl oxoal kyl, spiro heterolrigyet oxoal kyl, spiro bicyclylam noal kyl,
spiro heteroblcyclylananQIkyl aryl heteroaryl aryl aliphatic or
het eroaryl al i phatic; v//\v1 dcf) of HM,ang R a is independently H,
al i phatic, haloaliphati T \prdxyaliphﬁtlcl aﬂinodllphatlc
al koxyal i phati c, alkylanfngélldhaffﬁ algy't hi‘egli'phatic, aryl-aliphatic,
het er ocycl yl al i phati c, cycloalkylallphatlc aryl, heteroaryl, heterocyclyl,
or carbocyclyl, with th eﬂﬁqyl hat where Rw/ahq/Rlla are bonded to the
sane nitrogen atom RH and Rlld Petmer Wﬂth the|n|trogen atomthey are
attached to, optionally $Qpﬁ?a $ups SR ALN VorVunsubstltuted 3-8 nenbered
ring (including a spiro ring or a fused bicycllc

Figure d

[0085] Unless otherwise stated, structures depicted herein are also meant to
include all isomeric (e.g., enantiomeric, diastereomeric, and geometric (or
conformational)) forms of the structure; for example, the R and S configurations for each
asymmetric center, (Z) and (E) double bond isomers, and (Z) and (E) conformational

isomers. Therefore, single stercochemical isomers as well as enantiomeric, diastercomeric,

24



ring); and each of R12 and Rl12a is independently H F, d, Br.
I, cyano (CN), hydroxyl, -NR lawoc( O)R c¢( OR c¢(=0)0R _c(=0)NR Rl I|a,
0C( =0) NRmBR010A,11@&6( =0) OR11, -NR 1C(=0) NR11Rl1ll a NR11l -, @CONBRIL0/027360

-NR 1-C(=0)-R1l la R "R laN 02S-, R1102S-, R1102S-N(Rila)-, al koxy,
cycl oal koxy, heterocycl oal koxy, aliphatic, halo-aliphatic,

hydr oxyal i phati c, am noal i phatic, al koxyali phatic, alkylam noali phati c,

al kyl thi @ag&d@mad @r ccﬁff&hﬁ{lblﬁ%kﬁl’resh)ﬂ}f%rﬁ?@sﬁ?tlc}zﬂnﬁl)drﬂb@Je'vﬁthln the scope _
cycl oal kyl al i phatic, aryl, heteroaryl, heterocyclyl, or carbocyclyl, wth

the providisloseidicraiher e R12 and R12a are bonded to the same carbon atom R12
and Rl12a, together with the carbon atomthey are attached to, optionally

forma sybsesit ut edTi eSO ELE tdd S 13rcdh, ff@ﬂ&@ﬁt@ﬂc %&@@mkisc or
het erocycl ic ring. [0096]1In anot her enbodi ment, each of Rl, R2, R3 and R4

i s i ndepditaeprme ipyivo ity agyrraonnd that peyyeyses esitedpiciyagaRactiyitier SuclRe R+ 025- |

R | aR  Wan&8hkYibn carrbe a¥fbctii Q‘ogmﬁ&kw hyd%sﬁﬂﬁ%lo’oﬁ oP ltnhttlcUt ed
Ci _6aliphatic, G _6hal oaliphatic, 6al i pha C2 6

het er ocyérlaysfomlatlen af ﬁhph@ﬂmg fo@toﬁh@@qr@éfm m @OOQQI 'i%h%lﬂ)mﬂm%@f foar yI Cl_
9het er oar Xﬁl{)o&%ls—ﬁ s$18§e8"hﬁ1%)ﬁh%é$} be %rr e %Qt%llg%@(é}é Mlht mWf lSehlﬁcfh & z&r OV' SO that

Rlande oget her wt trogen atomthe are attac
opt i onal Ipyodfﬂtgsm the prebvgttiitvantanh a@ﬁ'phmslwbm& alulhef@b &G &pentoer ed het er ocycl ic

ring; ang @99 oget | e attached to,

may opti ongg i r reﬁt%trE s“%‘ﬁ’ Fﬁ%sﬂ&é%m da%np?&%&g 9%% %Iﬁgye}a@ef%d car bocyclic
or het er@ompd)um:l disclvoggd herein that containsea ¢t gioufythaphdacytédsat tndgpendént | y a

O R B (Al S AT Thif R PR £ TR

i NC1_6al Iphb@hates, resulifm0 &l tHe pabSphaatlbﬁofarRlHIgfcﬁb@ﬁ)heCﬁhf@f cahpophdtA c, fused
C6_16bi cyc 6al kyl.en fused.C5 .9 tero-bicy 1 Cl 6 al kyl ene, spiro
G111 oy Endron ity Pt araldar Toflisoenan £ySkla tageainl ene.

G _6hal oaldyl /emeery QRséns, Wet. euat:ﬂaelAyd: SCyrpotukydcivg Ed&ardd8. aRdens el y1 Cl_6

al kyl ene, C2_8- het er ocycléslene scar bocycl yl ene, fused

C6_10bi cyPryTerdple Carigs i omsdirsicar Sprrse P)ranecutisgidssoctionapd cycl yl ene, or
spiro C6_pbRARLE PRI, 481 VI ren8s MM So@ueNDRign A1d CIGREZRERARAnsMVEE0, 1 or 2;

Review Drug Discovery, 2008, 7, 255-270, and S. J. Hecker et al, Prodrugs of Phosphates
and Phosphonates, Journal of Medicinal Chemistry, 2008, 51, 2328-2345, each of which is

incorporated herein by reference.

[0087] Unless otherwise stated, all tautomeric forms of the compounds disclosed
herein are within the scope of the invention. Additionally, unless otherwise stated,
structures depicted herein are also meant to include compounds that differ only in the

presence of one or more isotopically enriched atoms.

[0088] A "metabolite" is a product produced through metabolism in the body of a
specified compound or salt thereof. Metabolites of a compound may be identified using
routine techniques known in the art and their activities determined using tests such as
those described herein. Such products may result for example from the oxidation,
reduction, hydrolysis, amidation, deamidation, esterification, deesterification, enzymatic
cleavage, and the like, of the administered compound. Accordingly, the invention includes
metabolites of compounds disclosed herein, including compounds produced by a process
comprising contacting a compound disclosed herein with a mammal for a period of time

sufficient to yield a metabolic product thereof.
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Qis: WD 2010/111063PCT/ US2010/ 027360 Uis CR12 or N, each of R5, R6 is
i ndependently H, halo, cyano(CN), R1 1 aR1 |I''IN G _6al koxy, Rii(s .-- 0)-
C _6al koxwo 2Ro/f11ReBaN _(C=0) - C i _6al koxy, optional |y sub®Cirtusted/ 027360

C _6aliphatic, optionally substituted C _6al koxy, hydroxy C2_6al koxy,

hydr oxy-substituted am no C2-6 al koxy, G _6hal oal koxy, am no-substituthed
C2_6hal oal koxy, C _6al kyl ami no C2-6 hal oal koxy, hydroxy-substi tuted

C2_6hal ogpdgoxy, Ci Sl@l%bé‘{féﬁﬂcagieiﬁ@tldﬁ@éﬁd co@@eﬂn@ﬁH%Ed E&elﬁ gBhdfAXYollow S.
C2_5het erocyclyl G _6al kox C3_6car bocyc %l G _6al 0@1 & S5het erocycl y1l
W 1

(hydr oxy PcBarkey} %xMGra@Héﬁla%@@waﬁf(ew WIS@%W TBook
C6- loaryldoﬂ}bqﬁymw%rﬁ &h‘ﬁ@%%, arfdOwilb{RY, Y&%MT i 'Jé@% (anidB_ 'Oafy' oxy,

C2-5het erocyclyl oxy koxy, C3 6 carbocyc a kox

C2_5het eery?eWgﬂif {ghn ‘@ﬁeﬁ&ﬁaménm Ox Y ork( P45T m@ \désylobsychetsiay
G _6al kO ﬁiloas @%%%geélﬁﬁa(l:gééﬁ?e?g %ﬂag‘%pcirg X)ﬁétﬂ dlﬂfe %I%so?nerlc

het er obi cyggl fuse atic,

C5_9het erfciimscl)tasl igtendgid t] tMIallpﬂawplsomerﬁQ@eds ﬁehdﬂbnmowdsldmsclosedlmmt C5_

9het er obi.c cl oxo Ci

net er obi Ay e R Rl R e D mh ST Bt Roxy, 1 used
C5_9 het emlmresylmlrgplf sm:ﬂ’naﬂmc@mcﬁﬁlb(kmesyforrﬁ[pam of 6¢ ]greierlt biveytainyManyspi r 0
CGtheteroblc i .o 4 ibic 1 G _6ali tic iro

noTer obi cpetleoEn Yk FOMIR picaLl Y Eort G B L B e o0

C6_10het @ﬂ@bbﬁp’l@h@p’danzﬁ@llglﬁ Iﬁzieschbinlglaﬁyopﬂmm a@ﬂve@o@b&ﬂmyﬂle §1&ﬁk@sl§36 10

het er obi ¢ 6al kox 74 i bic lamno G, 6 , Spiro
C6_10 hetaég bb?r RISy g ‘3%6 lut%%n%éﬂ% no%‘e f@ﬁ‘@‘f‘g"r %&P@lﬂ S ©6_10aryl

Cl-6 ali Qhﬁillcﬁnt&{s)@h_e%ré'f%ﬁﬁ and Mﬂ -+ Jadré BhAbLY & to designate the sign &7 1S one or
nore substituents mdependently se ected at each occurrence fromH, F, d,

Br, I, -cpptighefpipegipolaprqddightpy the eamppuad. i) @ / mepniggieotey c1 6
hal oal kyl I mﬁ@@ gc;a d oal kyl ,
C3_6 cyclc(o)rz];fl1 kyl 1@@%%6?%% AYéompG% ycl f(*)al (sz)@llﬂp(wér @sﬁ%ﬁkdﬁé&hm §%fe§ét er ocycl yl

C _6al k oxtgreoisomer may also be referrea'to as an enantlomer and a mixture of such isomers is
often called an enantiomeric mixture. A 50:50 mixture of enantiomers is referred to as a
racemic mixture or a racemate, which may occur where there has been no sterecoselection
or stercospecificity in a chemical reaction or process. The terms "racemic mixture" and
"racemate" refer to an equimolar mixture of two enantiomeric species, devoid of optical

activity.

[0090] The term "tautomer” or "tautomeric form" refers to structural isomers of
different energies which are interconvertible via a low energy barrier. Some non-limiting
examples of proton tautomers (also known as prototropic tautomers) include
interconversions via migration of a proton, such as keto-enol and imine-enamine
isomerizations. Valence tautomers include interconversions by reorganization of some of

the bonding electrons.

[0091] A "pharmaceutically acceptable salt" as used herein, refers to organic or
inorganic salts of a compound disclosed herein. Pharmaceutically acceptable salts are well
known in the art. For example, S. M. Berge ct al., describe pharmaceutically acceptable
salts in detail in J. Pharmaceutical Sciences, 66: 1-19, 1977, which is incorporated herein
by reference. Examples of pharmaceutically acceptable, nontoxic acid addition salts

include, but are not limited to, salts of an amino group formed with inorganic acids such as
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each of R8, RO and R is independently H, -C(=0)R11, -C(=0)-0R11, -
C(=0)NR11R1 la, R1 laR1IN I _,"'-"1 6alkyl, R110-C _6alkyl, R '(S=0-C16

al kyl , RwOR0loaN1(e@=0) - C _6al kyl, optionally substit ut e#tCTiusé@lbioptsat i c,
Co-loaryl G _6 alkyl, C1 9 heteroaryl C _6al kyl, C2 5heterocyclyl

C _6al kyl, C3_6carbocyclyl C _6al kyl, C6_ioaryloxy C _6alkyl, G _9

het eroaryl oxy C _6al kyl, C2 5heterocyc| yloxy C _6al kyl, C3_6 carbocyclyl oxy
G _6al kylhydeem&ridase ﬂl?&%}zﬂ%bﬁhc‘)’a{md Eﬁmgﬁ&ﬁl 2Rl Mﬁum aaa dey @rdﬁ@imm orf used
C6_10bi cyclyl, fused C5_9-hetero f used 10bi ¢

G _6al i phythi Qfganfwedd S @ a@%@@@?@b‘i”@i}% pGje, ey leig agiel, ﬁﬁ%lclaéld gwhz%axm

i obi cycl %@a&a@iﬁlt@f&lc ac{&sﬁ%c%dgptﬁ:t:ﬁ{@amac%%aqm Qld-@ad Kl)éing otlfé ed

C6_10bi cyclyl amno Cl fused etero 1 amno Cl_6 al kyl,
spiro C7 nleﬂicﬁﬁ oyedliy the a@pufrh(ﬁsml xQhinge. é?tb@mb@@nayq:utlcslm %Céem?blelsalltbl cyclyl

G _6alip r I Cr_
i ibicycl g%tl ﬁ%ad%ﬂ# 29%1%5 ]a??bg}g %ggd(?ﬁﬁtgt%%%%?}?@I%Q%ggogtgaﬁgm a?e spiro C7_11
bi cycl yl éomambmr_at%adﬂ@iorates pamldw@@lfﬂzﬁhtehey@owbtanquhyﬂamﬂtg@c@nateﬁal kyl ,

C6_i oaryl 9 hete

i ndependedb%“i"yﬂsﬁ%“%:i ﬁ@ ‘TSP% \at v (f:orm o WRATES 1““ GPFOEate éiycéroll?h%ﬂ’ié%‘iial i phati c,

C 6 anigheahdtghamisalfat€ihcfiahdan ficx@noat® h@dlrbmbml'e; Thydchxyeahdaydudfonng ClL 6 -

al i phat i |thio Cl-6ali t|c ar al i phati c,

&, Dot entsepiay (i il RSl B R R RE koG tal | bhati ¢ 0810 aryl
C _9het ernela{tlydlqneﬁﬂfoﬁﬂetrﬁcfdmﬁyt@,l nifrate, @leate3 pAmbrate aeovalcypectimdté, Ipeﬁshllﬁt@!‘ oVi so
WnereRHa | a are_bonded .to the sane nltrogen at RH and R | a,

t oget her 3 q’teﬂyl?rl‘?gloﬂ?t? POGPRA G RIFHCHRIVA P P R RN BRI, tﬁ’&ﬁ’f*ﬁnﬁtﬁa@ ly forma

subst i t utt@derREulfonste Amdbdabib R vaeRtd RN Ethe MRt FaRCYGIVEE frbmﬁgproﬁrlaftélSEd
C5_9heterobicyclic ring or _a spiro C6_10het er obi CKIQ ic ring

each of R¥s Highdratkali gictahqlslinges ety anpmontym apg W (Cy-4 alkzim safiy dbisxyl , - NR

law 1, OQﬁveQT)i(Eﬂ aldo en‘}l(smgg B’e q@tatermzatlon of an ba51c nitrogen- contalmng (Y] foﬁ@) ORll,
-C(=0) NR11R1 | a, 0C(=0)-NR11Rlla, OC(=0)O0R11, %\l I&R Rl la, NR11

-2 ( U 0)ompoungs disppped derey Witqr &1 oikselybls or qurﬁaielea?rp § maybe 11

K 02S- N( %ﬂ)ta If%)l by gétbllﬁ%ﬁ n. %péséﬁ%ﬁb@@lkﬁ?&yalka%e éar{ﬂ%éﬁlgal@sylﬁélﬁd Cl-6

al koxy, alip atlc bhal oal'i phatic, hydroxy Cl_6 aliphatic, anino
Ci _6 ali ph@umchthmm eotassmxy@pluel, alaglpﬁaalm, @ndt@ﬁhsaangﬁhfmhma@utlsdlyu phatic,
C _6al kyl

Chaf erocyclyl
G _6ali pﬁE{L:p&bQ&ﬁséﬁélh E{q ?ﬂp%%[&% &{ Cat| co% %gﬁggﬁﬁet eroaryl,
C2_5 het endeyokyghtjons for@8d Gsmgcdmoteylolhsysmph wi ltahdg, ﬂledrpmdwchboxmap,e R12 and Rua
are bondedlfalte Elhehgtar%etrq on @t Onaeora ?u%nodateRua together with the carbon
atom t hey " ar e Pat¥ached to, 'fay Aal Y f'6Fm a substituted or
unsubstituted 3-8 nenbered carbocycllc or heterocyclic ring; [0097]1n

anot her ¢08di nent A "tdhetdmtios taaleasybcigfoowpcmlbme"cbnby)rﬁ@re ®entR3 and R4 in
formul a i e rall Iy, n rci.al ly avail abl e
a-anm no glcl:cl}les%%%@%ﬁelproun |%13 ?31 I?}sofﬁr)éa?lgpq%hog S@?ﬁn%ﬁ?}%tlcfg% Olvatugsr al and
comrer Ci alhdlqﬁealvlmaieabt bmaedam wmtemsloﬂsp:aroe etlmmcblemethml DMBO) atley]l | yS| ne,

net hi oni ne hen r.eo tq,ph ial ine al.ani ne,

nepar ag e BER il LG palaliE by B YT TRRR R BRI R P s ne,

ar gi ni ne solRegmdddcir,is @yﬁf ei ne, glycine, sar cosi ne, N, N-di nethyl glycine,
honoserine, norvaline, norleucine, ornithine, honocysteine,

hono- phe anin henyl gl yci ne, prthostyros)
nvar ony it Eha pr BREREDIR S W Pt PRy T8 PR RSB R s are
the sane caﬁ:mtohsz)en@ﬂc@/ed cumdcklcmprtaécma@arnaﬁhusfundtﬁ)ﬂilegamhﬂereaétmgmtm I ysi ne,

methlonlﬁ g ¥alan \ne, thr i ne, i%ﬁt‘onfi) val i ne,

aspar agi wicti %agﬁ PRt &F‘Rffll%ﬂ)r‘ﬁ OF FFARPA '8P quthfgng gropp’ rféa tyr05| ne,

ar gi ni ne sulbvisilehtchittdéhell v £n Smiei® Bfoup dabloid%r plotdchahd ardind @fictidliy iand cyst ei ne
has a R-configuration at jts. a-position. ycine, sarcine and N N—d| met hyl
gl yci ne AMECORBRURG SPRP nows|imiipgggamples of suitable angige-Rrofgeting Srapes 1jgu

i ndependepdd iy trfhioRadd lpttlﬁltté cdsbord) Boc %m@ RJX Rk B =n0-, G 6
a|lphatIC-Ci(,_0)N ’ )ﬁ OTQ,C 5: y j;hatlgp(-OZ S—ClGallphatlc
-R11N- ﬂuorenylmethylenoxycarbonylTFmoc) Slmllarly, "hy roxy-protecting group" réfers to a
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Cl 6 aliphatic, -(S=0)-C _6aliphatic, -RLIN-(C=0)-C _6aliphatic, G _6

hal oal kyl ene, C2-8- heterocyclylene, C3_8 carbocyclylene, C2 _8-heterocyclyl
C _6 al kywere10/1C8068 car bocyclyl Cl-6 al kyl ene, fused C6PLO/useapobisbene,
fused C5_9 heterobicyclylene, fused C6_16bicycl yl1Cl-6 al kyl ene, fused C5 9
het erobi cyclyl Cl_6 al kyl ene, spiro C7_11 bicyclylene, spiro C6_10

het er obi cycl yl ene, spiro C7_11 bicyclyl Cl 6 alkylene or spiro C6_10

het er obi %M&Itlﬁﬂen@']ﬁa@ly@ﬂokj)’ !gl%ﬁﬁthaWIch(s @r pll&eas theO FaRESiR). SOE S 0, 1 and
2; Uis CHor N, each R6 is ind epenJv y H or methox R7 is H

or F; - 1@10v<hrr§tlr}ﬂf‘éwplewf Sﬂllt@hi@ bﬁﬁ@ﬁyﬂrotefm%qupﬁlr@b#@ agapdond Whits, Qi s:
each of Ro,gngd ead?ﬁceétﬁl o RABPRRIER!d s\ﬁbé‘t‘u&fnt Q\{ﬁe c£bé £ J@rtha{:blofcﬁso&% i n sone

enbodi nent s, structure defined by Q1s one of t he
f ol | owi ng)rcgqqtqj@@ ggrbexy functionality. Some non- llmltlng examples of common carboxy-

protecting groups include -CH,CH,SO,Ph, cyanoethyl, 2-(trimethylsilyl)ethyl, 2-
(trimethylsilyl) ethoxy methyl, 2-(p-toluenesulfonyl)ethyl, 2-(p-nitrophenylsulfonyl)ethyl,
2-(diphenyl phosphino)-ethyl, nitroethyl, and the like. For a general description of
protecting groups and their use, see T. W. Greene, Protective Groups in Organic
Synthesis, John Wiley & Sons, New York, 1991; and P. J. Kocienski, Protecting Groups,
Thieme, Stuttgart, 2005.

DESCRIPTION OF COMPOUNDS OF THE INVENTION

[0094] Disclosed herein are heterocyclic compounds, and pharmaceutical
formulations thereof, that are potentially useful in the treatment of diseases, conditions
and/or disorders modulated by protein kinases, especially VEGFR, c-Met receptor. In one

aspect, provided herein include compounds of Formula (I):

R1
|

N Y
2/ / 1 /Y2
R 0" “w”

R R*
(D

or a recemic mixture, a diastereoisomer, an enantiomer, a gecometric
isomer, a tautomer, an N-oxide, a hydrate, a solvate, a metabolite, or a pharmaceutically
acceptable salt thereof, wherein each of R',R* R, R* Y, Y,, Wand Q is as defined

herein.

[0095] In some embodiments of the compound of Formula (I), each of R' R%L R®
and R*is independently H, -C(=0)R'!, -C(=0)OR"!, -C(=0)-NR''R'"* R"R'"*N-0,8-,
R'"0,S-, R"*R'"'N-alkyl, R"'O-alkyl, aliphatic, haloaliphatic, arylaliphatic, heterocyclyl
aliphatic, cycloalkyl aliphatic, aryl, heteroaryl, heterocyclyl, or carbocyclyl, with the
proviso that R' and R?, together with the nitrogen atom they are attached to, optionally

form a substituted or unsubstituted 3-8 membered heterocyclic ring; and R and R*,
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together with the carbon atom they are attached to, optionally form a substituted or

unsubstituted 3-8 membered carbocyclic or heterocyclic ring;

each of Y, and Y> is independently a divalent group derived from aliphatic-
C(=0)-, aliphatic-C(=0)O-, aliphatic-C(=0)NR''-, -R''N-0,S-aliphatic, -O,S-, -R''N-
aliphatic, -S(=0)-aliphatic, -R''N-C(=0)-aliphatic, fused bicyclylalkylene, fused hetero-
bicyclyl alkylene, spiro bicyclylalkylene, spiro heterobicyclyl alkylene, arylalkylene,
heteroarylalkylene, alkylene; haloalkylene, heterocyclylene, carbocyclylene,
heterocyclylalkylene, carbocyclylalkylene, fused bicyclylene, fused heterobicyclylene,

spiro bicyclylene, spiro heterobicyclylene, arylene, or heteroarylene;

W is O, N-R", or (CR”R'"*)m; mis 0, 1, 2 or 3;

Qis:
R10 o R10 R10
ST YT e
| LY LT+
0 )
O/&’\7 o] o \\7 o \\7 o
6 R R RS R
o
o Nig RS N7 R® N
10
0] NIR
H N~ H H H H
/U]/N /N JiU/]/N Nsg10 /EU/TN N\R1o
O,Q\ ol "Ny, O O oy O ©

6 R . R
R
0 T or XY
= N o s
RS N “s\o N RS N
Uis CR? orN;

each of R®, R® is independently H, halo, cyano(CN), hydroxyl, R'"*R''N-, -
C(=0)-R", -C(=0)-OR", -C(=O)NR"'R'"*, -OC(=0)NR''R'"*, -OC(=0)OR", -
NR"C=O)NR'R'? -NR''C(=0)OR'? -NR''C(=0)-R'"* R"'R'"*N-0,S-, R"'0,S-,
R"0,SR'"*N-, R""*R'""N-alkyl, R''(S=0)-alkyl, R''R'"*N-(C=0)-alkyl, R'"*R''N-alkoxy,
R"(S=0)-alkoxy, R"'R""*N-(C=0)-alkoxy, optionally substituted aliphatic, alkoxy,
hydroxyalkoxy, aminoalkoxy, hydroxy-substituted aminoalkoxy, haloalkoxy, amino-
substituthed haloalkoxy, alkylamino haloalkoxy, hydroxy-substituted haloalkoxy,
alkylaminoalkoxy, alkoxyalkoxy, arylalkoxy, heterocyclylalkoxy, carbocyclylalkoxy,
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AA cym N X AA ,0,(,) XAA oX p PHOYrg: ', QO0,AA AAOXA )p X AA is
an am no acetyl noiety defined by R, R2, R3 and R4; Xis Hor OH p is O,
1, 2, or WO2p0O@BSone non-limting exanpl es of the compoisesodzseé osed
herein, and their pharnmaceutically acceptable salts and sol vates thereof,
are shown in the follow ng: Table 1

heterocyclyl(hydroxyalkoxy), carbocyclyl(hydroxyalkoxy), aryl(hydroxyalkoxy),

aryloxyalkoxy, aryloxy, heterocyclyloxyalkoxy, carbo-cyclyloxyalkoxy, heterocyclyloxy,

cycloalkyloxy, (heterocyclo)hydroxyalkoxy, azidoalkoxy, fused bicyclyl, fused

heterobicyclyl, fused bicyclyl aliphatic, fused heterobicyclyl aliphatic, fused bicycloxy,

fused heterobicycloxy, fused bicycloxo-alkoxy, fused heterobicycloxoalkoxy, fused

bicyclyl aminoalkoxy, fused hetero-bicyclyl aminoalkoxy, spiro bicyclyl, spiro

heterobicyclyl, spiro bicyclyl aliphatic, spiro heterobicyclyl aliphatic, spiro bicycloxy,

spiro heterobicycloxy, spiro bicycloxo-alkoxy, spiro heterobicycloxoalkoxy, spiro

bicyclylaminoalkoxy, spiro heterobicyclylaminoalkoxy, aryl, heteroaryl, arylaliphatic or

heteroarylaliphatic;

R’ is one or more substituents independently selected at each occurrence
from H, F, Cl, Br, I, -CN, hydroxyl, R'"R'N-, aliphatic, alkoxy, haloalkyl, hetero-cyclyl,
heterocyclylalkyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkoxy, and heterocyclylalkoxy;

cach of R®, R? and R'? is independently H, -C(=O)R"", -C(=0)OR"", -
C(=0)-NR'"R'"? R"R'"™N-0,S-, R"'0,S-, R"*R''N-alkyl, R"(S=0)-alkyl, R''R'*N-
(C=0)-alkyl, optionally substituted aliphatic, hydroxyalkyl, hydroxy-substituted
aminoalkyl, haloalkyl, amino-substituthed haloalkyl, alkylamino haloalkyl, hydroxy-
substituted haloalkyl, alkoxyalkyl, arylalkyl, heterocyclylalkyl, carbocyclylalkyl,
heterocyclyl-hydroxyalkyl, carbocyclyl-hydroxyalkyl, aryl-hydroxyalkyl, aryloxyalkyl,
hetero-cyclyloxyalkyl, carbocyclyloxyalkyl, heterocyclylyl, cycloalkylyl, (heterocyclo)-
hydroxyalkyl, azidoalkyl, fused bicyclyl, fused heterobicyclyl, fused bicyclyl aliphatic,
fused heterobicyclyl aliphatic, fused bicycloxoalkyl, fused heterobicycloxoalkyl, fused
bicyclyl aminoalkyl, fused heterobicyclyl aminoalkyl, spiro bicyclyl, spiro heterobicyclyl,
spiro bicyclyl aliphatic, spiro heterobicyclyl aliphatic, spiro bicycloxoalkyl, spiro hetero-
bicycloxoalkyl, spiro bicyclylaminoalkyl, spiro heterobicyclylaminoalkyl, aryl, heteroaryl,
arylaliphatic or heteroarylaliphatic;

each of R'' and R'* is independently H, aliphatic, haloaliphatic, hydroxy-
aliphatic, aminoaliphatic, alkoxyaliphatic, alkylaminoaliphatic, alkylthioaliphatic, aryl-
aliphatic, heterocyclylaliphatic, cycloalkylaliphatic, aryl, heteroaryl, heterocyclyl, or
carbocyclyl, with th eproviso that where R and R'"™ are bonded to the same nitrogen
atom, R' and R'"™, together with the nitrogen atom they are attached to, optionally form a

substituted or unsubstituted 3-8 membered ring (including a spiro ring or a fused bicyclic
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[ 00101] Provi ded herein includes the use of the conpound discl osed herein,
or the pharmaceutically acceptable salt thereof, in the manufacture of a
medi camerwoOforo/tin@3t r eat ment ei t her acutely or chroni calPCy/usko1an27360

angi ogenesi s nedi at ed di sease state, including those described herein. The
conpounds di scl osed herein are useful in the manufacture of an anti-cancer
medi canent. The conpounds di scl osed herein are al so useful in the
manuf act yf;g):@hd @ nedi cament to attenuate, prevent, manage or treat

di sorders t%rough i nhi bition of VEGFR and c-th Al so provided herein is

t he pharmaceuti cal itiop,conprisin rapeut| o effective
anount of the corrp‘??ﬁ]th% apdRmulsdn P?ndie’i‘f‘yal'slﬂs% BHY*WP? ithy@rééﬁélt one

phar maceutrtat ! yo@@%&ma%@os@’ﬂrwo cad} U@@J@DNRF]R@“"' “oento)NOGL02] Al so
provided herein is d of ,treafing angiogenesis rgl, athd disorders in a

subj ect KXATRPBRr - ﬁﬁs@ép@?Tﬂ?eRt 0 @&cﬁ( )98r deNR theOdt hod Rompri si ng
treating dzbeRS@Ee‘RulOQ’Stl\f( J[ Qﬁé’o%f)%%lbﬁﬁnl)ﬂy}’heQ&B@sﬂdalk%xyaqgfﬁ'(ﬁ?lc Qfaict he

conpound of Fornula (1) | ess ot herw sé st at ed 'st er eoi somer s,

geonet ri @llplya@ﬁréwroxvéwb@tme ﬂ@moglmh@m alkoxynbiphetis) 4ldamingaliphatic, alil-

h | dh i
N hin o oAb A5RARhAS n@éﬁ%@gﬁﬁ%%%%gi%ggg@%%sdG%Z%%%@?368r oA
[ 00104] | ﬂnetemcvd}’lnomﬁti@dyqimnwsh thte nevvisalthat ivberg RohenditCent harded tp thccept abl e
salt. | TheLAOLARS, o PRGNt Saliu AGFRILARLE. ESLETS Aol the substance

or conposition ms at| em ca oxi col'ogically, with

t he ot heropliomile threrd smbﬂmmtpd omnﬂ@satufedﬂnminambﬂad cainatldic d:rfhetemaynMI bei ng
treated therewith. [00105] The conpounds disclosed herein also include salts
of such ¢8fpounds which are not necessarily pharmaceutical |y acceptabl e
salts, and which may be useful as internediates for preparing and/or

puri fyi ngo@simounds apbthsicmhokancpt, Fadhort RS gRaRAsidR] iemeeicndmelyst, of conpounds

of For m’”&=&jﬁ”, —C(=O)OR“, _C(=0) NR“R“a, R“R“aN—OZS—, RIIOZS_’ RllaRllN_Cl_6alkyL
R“O—C1_6alkyl, optionally substituted C, saliphatic, Cyghaloaliphatic, Ce j9aryl C;
caliphatic, C,¢ heterocyclyl Cgaliphatic, Cs¢cycloalkyl Cygaliphatic, Ce_j0aryl, C;.
oheteroaryl, C,¢heterocyclyl, or Cs ¢ carbocyclyl, with the proviso that R!'and R?, together
with the nitrogen atom they are attached to, may optionally form a substituted or
unsubstituted 3-8 membered heterocyclic ring; and R* and R*, together with the carbon
atom they are attached to, may optionally form a substituted or unsubstituted 3-8

membered carbocyclic or heterocyclic ring;

each of Y, and Y, is independently a divalent group derived from C;.
saliphatic-C(=0)-, C, galiphatic-C(=0)O-, Cy.saliphatic-C(=O)NR"'-, -R'"N-0,S-C 6-
aliphatic, -0,S-Csaliphatic, -R''NC_saliphatic, -S(=0)C.¢ aliphatic, -R''N-C(=0)-C .¢-
aliphatic, fused Cq.19bicyclyl Cygalkylene, fused Cs_g hetero-bicyclyl Cg alkylene, spiro
Cr.1bicyclyl Cy¢ alkylene, spiro Ce gheterobicyclyl Cy6 alkylene, C; ¢haloalkylene, C;5-
heterocyclyl Cy 6 alkylene, Cs scarbocyclyl Cy ¢ alkylene, C, g-heterocyclylene, Cs.
scarbocyclylene, fused Ce igbicyclyl-ene, fused Csoheterobicyclylene, spiro C7.

nbicyclylene, or spiro Ce joheterobicyclylene;
W is O, N-R"", or (CR”R"™)m; mis 0, 1 or 2;

Qis:
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[ 00106] I f the conpound disclosed herein is a base, the desired salt nmay be
prepared by any suitable nethod available in the art, for exanple,

t r eat mrentwof2otiig1deBee base with an inorganic acid, suchpPas/usgadowoetsbori c
acid, hydrobrom c acid, sulfuric acid, nitric acid, phosphoric acid, and
the like, or with an organic acid, such as acetic acid, maleic acid,
succinic acid, mandelic acid fumaric acid, malonic acid, pyruvic aci d,

oxalic acid, glycolic acid, sghicylic acid, ao yran05|dyl aghbd, such as

gl ucuronic aC|d or galactu? i c acid, an. a hydroxy a® such as malic
acid, 2-hydroxy pr oparu cN N—citr —t artarmc Ka';ét'“\an am no acid,
such as aspartic amg;c ut amc a;ija I’OTTB.'[I such as benzoic
acid or cinnamc acid, a sul foni ¢ 7 such as pto \wenesulfonl c acid or
et hanesul f oni & A and the 00107] | £ R npound di scl osed herein
is an acid, td& \#ed salt prepar ed, sui tabl e met hod, for
exanple, treatnent of the firee acid with an inorgani c or organi c base, such
as an amne (prinmary, @ndary or p iary), an alkali hydr oxi de or
al kaline earth rret Nke. Il1us ﬁxﬂ iarpl es of
suitable salts |nL eo but are ld nbted to, org&k alsts derived from
am no aci ds, sucﬂ ask'gl yc ne al nd aﬁ*7g| ni ne, anmmoni 4, pRi mary, secondary, and
tertiary am nd cycI i such ars"z’p||| di ne, norpholine and

pi per azi ne,Rs Nhor ganl% § derl ved fromsstd cal cium potassium

magnesi um manganese iron, copper zinc, alumnum lithium and the |ike.
COVPOSI TI ON,  FORMUATERNG: AND ADM NSTRATI ON OF COVPOUNDS OF THE | NVENTI ON
[ 00108] Accordi ng to anot her aspect, the invention features pharmaceuti cal

conposi tions that ingl co d of Formul a dlisted
he?gl n, or a conpodffifi® ﬁ]gﬁ lﬁlﬂ%ﬁ#ﬁﬂ%g lia?efgyang@fa‘{pﬁ?aﬁﬁ@éa?‘?’%’al |y

accept ablre! (S20}- Cpgalkoeﬂjmwwr(m)mmlﬁé@ o&ﬂﬁalmumuted Cliagpiappound in the
conpositions discl rein is such that js effective to detectably

i nhi bi t é?pbwe%éﬁwsmu%sce 6?1130)%( wdesw&zeelkoeamrewbitﬁuted PEIPént. [00109] I t
wi 'l al sqilegy, amgﬁa@&dna&x?%ﬁlh@%utﬁeﬁﬁhea Sfa1dai@xE @TRPANASIndicS ¢! 0sed herein can

exist in free formfor treat nent, ere approp rlate as a

phar maceteloalkpxyy hadrespiuhpfitated Ep- ﬁ\?hlﬁlk\?e}’: ﬂle%”élﬁy CS@ﬁJéOWoﬁé w3 €ieng exanpl es
of the pfa%;zy@%ét&a&c)am eeg:d%&?er Scﬂecrary&gf O]fﬁlk'of'_sp ld%%te‘i’&%ElgP&géﬁlokfm ly

accept abl e drugs X such ésters t her
adduct oﬂzd@k@&%t@sv@rbmv@mhyidmy&fdmllmxsri iCat jao(hy droxy @mallem) Ca need is

capabl e of i di Vs u rw se
descri bed’ aﬁg )g'énlfhl(ﬁ)lrgxy 0‘5{%&? (?eh%tg%‘f);ecgﬁdl i 6%%( g(’} 3'f%8010%8(]1%§ descri bed
above, t hb6¢1hfa¢ynﬁc¢a¢6iocwlylyma€ce;ybbblﬂ<elomrﬁﬁ@ﬁletar@xysloﬁhwcdnyﬁdalh@wei n
addltlonall ris ar ti a rrier dj uvant, or
vehicl e, \/\}ﬁ1 ad” us%(% e(iyﬁy?lfuseﬁ% l}s{etee{ﬁb 3%3 qu ssd?blcé’n]iylé diluents, or
ot her 1Ii qallp(’rlamelﬁisedl €;. 9}1dteecmmyellyb@1 @rlp}mus,n‘eseelcgrbtﬁct}dlz)xy,sfuereﬂ&e active agents,

i sotonic e t hi cke 'n e si.fyin n erv solid

IR i RSt BRIt o O o T ol A U e Sl B

ggg i redOI fhdad Reqmnga@lmmﬂdnel GﬁmOey;cfeslelam Pét@@ﬁlbﬁﬁyl@ﬁllﬂ'(ﬁ%?l&g)y}i spﬁﬂ&& edlOI tion,
5 ed. D.B Tro incott Wllja {1 kins, Phi el phia, an

Encycl opéd’i“é(dd S@Féﬁ? ?‘?l&%?ﬁytlﬁ@gﬂH@llg’gygfﬂ&&h@lms\ﬁ%ﬁ% ek and J. C.

Boyl an, 188&wbicl! Bcl Mﬁ}féﬁ& sB@dﬁ@% bichekyY @pito CL DIRtEeERNkS, plro€ach of whi ch

is |ncorporated reference herein, are disclosed various carriers used in

f or mul at itRFYBIRA? F?ac*ékﬁ’ﬁycsé’llfp%a@@@m oxe bmpdlery i BHe CanbickAYRHI%echni ques
for the preprat ippd d6 ﬂe%&blgﬁaﬂﬁﬁllﬂor@l%&l% Ja ﬁﬁﬁ{rl @Qﬂié?é?@drﬁnéé o rier
medi umis inconpatible with e’ conpounds osed herein, such as by
pr oduci n¢1apphaieiest s -yt egidalicef f ect or otherwise interacting in a
del eteri ous manner with any other conponent(s) of the pharnaceutically

accept abl e CO”DOS'R1@Bne&hﬁm@§ﬁmh§wﬁ93ﬁ%&ﬁh&ﬁ@qe%&ahﬁ&Nﬂé&ihéﬁ@ scope of
this invention. y4100111 Some exanp|.eg of materials can serve as

phar macedtontd] . lade bptNbhbereak R ek sNr. ok alirhatie ¢h 6*&1F<e<3’n6t611310|‘ﬁl%’bd to, ion
exchangers, h&EME@/c'TSﬁ C%hé’tgﬂo@}ml%t SALALE, 6cyc‘?&a'11$y’l“d} i QLN BT Oligi 1S, such as

hurman serum al bumn uffer’ substarices ‘'such phosphat'es, gl'yci ne sorbic
acid, or Cm@p@}sﬁl%mlk@rybmd&zsbmm¢>aly1§h gﬂél@rxvde mxtur es of saturated
vegetable fatty acids, water, salts or electrolytes, such as protam ne

sul fate, disodium hydr ogen phosphat e, potassium hydr ogen phosphate, sodium
chloride, zinc salts, colloidal siliéd, magnesiumtrisilicate, polyvinyl
pyrrolidone, polyacrylates, waxes,



pol yet hyl ene- pol yoxypr opyl ene- bl ock pol yners, wool fat, sugars such as

| act ose, glucose and sucrose; starches such as corn starch and potato
starch; o&Dl20loogesand its derivatives such as sodi um caPboUBRENDIY1360

cel lul ose, ethyl cellulose and cellul ose acetate; powdered tragacanth;
malt; gelatin; talc; excipients such as cocoa butter and suppository waxes;
oils such as peanut oil, cottonseed oil, safflower oil, sesane oil, olive

oil, corn oil and @d@ueﬁ@m%td Rgllé’l%@ép%n&lﬂﬂ?HasC(pbﬂﬂyl -epsogbyeol or
polyethylene McgiB#a ters such gs |,eat e and ethylltaurate agar;

buf f eri ng’(@g8M sk su %sNﬁ%gﬁegrﬁan%dﬁ%X#Be(%ﬁﬁ(éK@WWthﬁhyHrOX|de
21 9101 ¢ qel.CoUIRGbEAe IRkGL d SARAMECS AL el ALRAST idoaghyt on: ethy!

al cohol , "and e buffer sol utions her non-toxic
conpat i biG ﬂ@ﬁr@x;séﬁtﬁ@%ﬁtlﬁdtﬁa@k:do@a aattrbbcafeb’y(?l @iyl &beanhekyrtagrlkdi Gm st ear at e,

as wel | n I et eni ng,
flavorrngégﬁghﬂ&$Gu6gﬂﬁ’gfgﬁ%gmgﬂﬁbgg?ba§?5§§6%ﬁ%}gaglQgrda%pl%%?00112]The
conposi t ihetescslélglyl, s excloelkel wzidray: 6bﬁyhﬂrwdt(35tobpﬂdb’loﬁuaddl Gso-homwrent eral |y, by
i nhal atign_s 0 \V taII a ly or via
an |npla%tgggL%§€g§ Fbww*ﬁ(hfﬂl mmb&%%% thmc ng “% ?%Fﬁﬁﬁ%c ‘Udes
subcutane@m&pbkmCraMemdmgdCkmmMﬁanamUka(hgﬂhﬂnhxﬂmkm¢MWaw1mnmb(arsynoviaI,
|ntraster a |, intraogcul ar, intrah S|onal and
|t ¢ acr adta Pt CohERS B HRREG e Dihab Bt G e PR SRR 5. ¢ e
conposi t Ib@?ﬁlyﬁ@@roﬂ@mbﬁty&ﬂy&@ghl@hﬁicl splroiogtldhaﬁmbtdyelme@ﬂ Ghbfpmflc ispire eyenousl y.
Sterile |E}ectable é E 8 ésrt ﬂISC| sed h e|n i ncl ude
aqueous o' GL%YCH §B§% nMEIRIOOH %@ @?Bh'”h@?y AGP i at ed
accor di ngaikf, {@ehni, fHeesotiRGdMlammhotdgalRYIt CHSdrig oSO thelt@rdi sper sing or
wetting agents and suspending agents. The sterile injectable preparation
may al so be a sterilge jnjectable.splutjio r spensi g non- toxic
parenteral |y accep‘ta‘ﬁft(iptlrg l'atlér nt 18P egfﬂ(\‘?‘étﬂtﬁ (Flc?'fl Fg%? ‘hﬁp&aé%ah @5 ution in
1, 3- but @@dy@bxyaﬂpmm ¢ Remmcsigmh@h e ey O, egipaatit, plaughinging a1 ncl ude
mater er's solution and isotonic sodiumchloride soluti

addi ti on, mal alip; reallylitBie §1-@ilipRatigy o e\ farstindatg. Cyhstrspagbc ?lahaélar vent or
suspendi ng SRalkmM C%@Q{lﬁa%r@% oakyl G, RMERASE C, AYerddydRY of cmqr&bj, yincl udes
synthetlc nono- Oor q ri eg Fatty aC|ds such as ol |,C acL and its
gl yceri d@l@élawatliswbera gy ularqb?n@rﬁetorﬁlree@aalﬁattr%ﬁn gpmj Fu 'epdBbles, as are

nat ur al retg%rﬂt%ﬁytﬁe%td i Qt%ﬁﬁﬂéﬁé?é SuRhdio, SHERIATM | ¥bs@ldea B castor ol l,
| at ed verS| ons hese oIl solutions or

especially in their g{

suspensi cm@bﬁtﬁyteéﬁs?dn@@bﬂr tfaioqyelrlrgmtgw aifusedCeditsroberyrlicomg @ spirgper sant
such as By ﬁﬁ%,y | lul ose or simlar dispersing agents that are
connnnlyqﬁéogéy F?é?@ﬁnulation of pharmaceutically acceptabl e dosage
forms including enul sio and suspensi ons. O her comonly used surfactants,

such as Tvveens Sp%ﬁ% Oélﬁ'?i oo REF IsamsDeIdeiId. TagerireD o bt abi |y
enhancer g m’r@r@ld)Ruus Jogokhe d(ﬁ@ﬁj@@:ﬁw Ebﬁ? Oglj@(lrfgt@eutl cally
urd 0

acceptable o) | or’ ot he sage forns al'so be used for the

pur poses @F(= OdﬂhuJéﬁﬁdK 0Fﬂ©ﬂ&41ﬂﬁ% ﬁhéb@ﬁc%uNFcéKt@)&EﬁébkhSL
oot ablfo ocas, BB Nk P iSO BT RAGE S PLEY S Rer Y,
aqueous aU@peNSmdqﬁmmrCsdmumhﬁnmélhﬁmkhéh@aghamﬁamameksmﬂmncdhal use,

carriers ¢o nly. ysed.in de | h Lu ri cating agents,
stch s dlGRRer P bRES el M G eBRRyRE o Ry MudhiE T G !
adninistKaghmmmh@Cﬁd&ﬂﬁ&u&@lCp&anmee@ukydbﬂnﬂMLgaMﬂmhudEﬂh@mKQse and dried
cornstarch aqueous nsr e re uired f ral use, the active
o ed e ETEnE T HER R o Py R e b agaiE S ord "Geei  ed,
E:g (r) t1 ?5 ]nAls*ow&m@mag?mé t:aay@ratdsrg 1@1? afiDR BT, tclrglgtheg\eiﬂt the B%?Sorﬁitt&ﬁi the aadlded.
ternatively, har maceutically acceptable co S|t|ons
di scl ose&ttrré%t%ntaﬁeptﬂréﬁsa i SEPsEF e qrﬁlntlrtétﬂrtaﬂﬁ&drerg%%gemoa}’q i&s for
rectal adphéibtydlitkiag. These can be prepared by mixing the agent with a
suitable non-irritating excipient that is solid at roomtenperature but
liquid at t al tenperature and t herefore n _the rectuntto
rel'ease. (HE7 rug. SieAPREATEf gt it .lrrcﬁ%%acetyi‘s@uﬁge f%tt@rl DY BeeS wix2Und
pol yet hyl ene gl ycols. The pharmaceutically acceptabl e conpositions
di scl osed herein also include adm nistered topically, especially when the
target of treatnment includes areas oP3organs readily accessible by topical
application, including diseases of the eye, the skin, or the | ower
intestinal tract. Suitable topical fornulations are readily prepared for
each of these areas or organs. [00116] Topical application for the |ower
|ntest|nal tract can be effected |n a rectal suppository formul ati on (see

o o 1 Y - Y I S



containing the active conponents suspended or dissolved in one or nore

phar maceutically acceptable carriers. Suitable carriers include, but are
not |im two 20w/11md6Ber al oil, sorbitan nonostearate, pol psorusate/o8Bs0 cetyl
esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water.

[ 00117] For ophthal m c use, the pharnmaceutically acceptable conpositions may
be formul ated, e.g., as mcronized suspensions in isotonic, pH adjusted
sterile sakifRgm@h (msm%rec@&l%&qﬁuﬁmy%b&ﬂng B coh@LiNRTa ERAC, HRRS, as
solutions in isotonic, pH adjusted’sterile saline or "other aqueous
solut|onaCdsambmmmmmhabywwmmhduhmépresbmvaﬂmuécaumhmaﬁybembwbakkon|um

chl ori de. Alter ati.v i ?tha m c. uses h qe har maceutical |y

accept an B REBE b foeiBt PR TS e e R TEOG e as
petrolatmmmu@hﬁlpﬂmbnmmawtMQahgyeag&mp&a@hem@ampeﬁmigmmmnﬁtsahmsed herein
may al so be .adm ni.st g nasal  aer osol .or h Iq%lon Such conposi tions
are prepdf8inaAEgHRS: ﬁtﬁ“ 8% tcé%ﬁﬂ? GUELCRB[IOSRG qa IetpleElvgne. of

phalr naceuhbiéq@wnnlé Qfoli’ﬂdllﬁé Fl@ﬂﬂetﬁfh@hd]‘ﬁ‘ﬂnﬁkﬁh@rgl@c@@ﬂ’eﬁl@ }a)mOslﬂi_euylalaﬂﬁ% in saline,
enp oylng enzy al cohol or other suitable preservatives, absorption
pr onot er PR LR EEMLVERSPS; PEBItYPYHYE, by 51 Rline deﬁfgrabb{n%F 6Pt her

Convent'Q&ﬂ&s%?&&gklhﬁmﬁgm9§m@M%Rﬁ&EhBQmQQ@QBﬁM¢£QQ&&8T$thMQnﬂR§age forms
for oral admnistration include, but are not limted to, pharmaceutically
accept abll@cmullysn@msethlmlm obamlaéanmsthregmmgttwmharsM@p}@rﬁéﬁtr@m syrups and
elixirs. d forms may
contain | rt r{h%ﬁ?%%%%%ﬁ%@%&hﬁggg?ﬂﬂﬁEQgﬁ %n&nchggrﬂx?ggﬂgﬁanple wat er
or ot her hsod &emﬁfguraaommtﬂelrn p[@ltﬂ)gﬁﬂtd&yﬁﬂlde Bawd M@nf@umnsmahtsaas et hyl

al cohol sopr al cahol [l onat e te benzyl al coho
bensyt berotat SO Begr et 7ah 5t afkHi BEREK e by T or mar de.
oils (in particular, cottonseed, groundnut, corn, germ olive, castor, and
sesane o0il s), gIycambbfYtﬁwﬂ&hymMkad&mwyh6ahﬂmmob((DaKyeamyhéne glycols

and fatty, a ta ur. e Si.I nert
dlluents¥xt§gyo 5V§@§ 1 ﬁQﬂg @ﬁﬁﬁ% Qﬁ%@ HE§§ %h%%s wet ting
agepts. Qnybmﬂby¢ngyg?fgau@bﬁn?ud?ﬂagemuleﬁmaﬁt&n%mgbamyBMﬂCbQgi ap?
perfum ng agents ectabl e I or. e erile

i nj ect abilg! gﬁ 2516%4&3 *L% Ixlghfs Cagd %81}‘? Y%ﬁ? ﬁg@yls%e Pé%?f’g‘?ogtfgzﬂl ¢cording to
t he knowaigidne, Lfﬁdeﬂ@éd—lil&@@fﬂ@e%&ﬂ@ﬁ hagro@rcyméﬁd ﬂge(ﬂg§ﬂl§1§ycﬁiﬁdléus pendi ng
agents. The sterile injectab ﬁara ion | so be a sterile injectable

sol ut i on 2kylrapdhsd b0 Bffter@'ﬂlﬁwﬂ YI§nG SR OK - leblﬁ&‘?l)é‘ﬁ‘%ee PRATO (100888t abl e

di | uent @ficyeRlche @f)hro &9r, bi’e&él?ml%alk%ﬁen@ 0?@[51#3 Cﬂ@hét&oﬁicy?b'lﬁl&@ lgd;. Among the
accept abl e vehlc es and sol vents that may be enpl oyed are water, Ringer's
solution, U S P. and |sot9n|c sgdbynlchlorlde solution. In addltlon
sterile, fixed oil¥ &P Nkt RoRalmy meid byld-as a sol vent or suspendlng
medi um For this 6&$ose any bland fixed oil can be enpl oyed incl udi ng

synt heti c nono- or glycerides. In addition, fatty acids such as oleic
acid are used in the preparatiogn of |njectaq4£s [00120]Thq i nj ectabl e

formul ati ons can be sterili d{ for exa by filtrateor through a
bacteri al -retaining flhjen anby i ng bor Wﬂg steglmlz g-agents in the
formof sterile SO|Id cq |ons jcam be di § I dyor dispersed in
sterile water or other 7er|Ie inj Ie ne |unﬂb T to use. In order to
prol ong the eff%ﬁ@:fg;a conpo closed it is often desirable to
sl ow t he absor pi; the c fronlsu ous or intranuscul ar

injection. This may be acconplished by the use of a |liquid suspension of
crystalline or anorphous,neterial with poor water solubility. The rate of

absorption of the compeund &_en depe n pon its rafeyq dj ssol ution that,
in turn, may dependaﬂ CY yst R&rystalg%;p nlwﬁlternatlvely,
di ssol ving or sus tng t he coﬂ%ﬁ | 8 &cconpli shes

an oi
del ayed absor ptiep~xof a pat IIy adnlgh conpound form
[00121] I nj ect pot far | made by fp m croencapsul e matri ces
of the compound in bi odegradabl e pol ynmers such as ’
ponIactide-polyglvcoéﬁd§ .Dependi ng upon the ratio of conpound to polyner
and the nature of pgrwfcular pol ynmer enpl oyed, the rate of conpound
rel ease can be controlled. Sone non-limting exanpl es of other
bi odegr adabl e pol yners include poly(orthoesters) and pol y(anhydri des).
Depot injectable fornulations are al 36 prepared by entrapping the conpound
in |iposonmes or mcroenul sions that are conpatible with body tissues.



[ 00122] Conpositions for rectal or vaginal adm nistration are preferably
suppositories which can be prepared by m xi ng the conpounds di scl osed

herei n wiwb 28u/tiadsBe non-irritati ng excipients or carri @C3/usaelo/oaB6€0ocoa
butter, polyethylene glycol or a suppository wax which are solid at anbient
tenperature but liquid at body tenperature and therefore nelt in the rectum
or vaginal cavity and rel ease the active conpound. [00123] Solid dosage
forms for oral admiighstRBGINT ii MELPEHEARPSIH EShoxlyabl ets, pills, powders,

and granules. In such solid dosage forns, the ac ive conpound is mxed with
at |east one inertR ipheetfaceutical |y acceptabl e excipient or carrier such
as sodiumcitrate n;dical G dpBHRsphate and/or a) fillers or extenders
such as starches, |actose, sucrose,” glucose, mannitol, and silicic acid;

b) b|nders such as, for exanple, carboxynethylcellulose al gi nat es,

gel atin, [RYvi nyl BypmermbpdiBees. Qiler ose, and acacia; c) hunectants such as
gl ycerol; d) di sintegrating agents such as agarz-agar, cal cium carbonate,
potato or tapioca starch, alginc acid, certa@iy silicates, d sodi um
carbonate; e) solution retar g agents such paraffln absorption
accel erators such as quaLe ry anmoni um,c ounds; mlng agents such
as, for exanple, cefF and gl ~ﬂﬁﬁ§bnosﬁ absor bent s
such as kaolin and b nid e \cl ay; qu rlca s talc, calcium
stearate, nagnesluntstearate oI|d polyet gene oncoIs sodluntlauryl

sul fate, and m thereof I e case o es, tablets and pills,

t he dosage fof Nal so conph ferlng Agents. [00124]Solid
conpositions of a simlar typ y al so be enplfoyed as fillefs in soft and
hard-filled gelatin capsul es ng such exci nts as | act or mlk sugar
as well as high nol ecul ar wei pol yet hyl en | ycol s apd l'i ke. The

solid dosage forns of tabjo dr agees, a Yl es, pills,yahd granules can
be prepared with coat \ﬁﬁzgshelh "t er j b gs and ot her
coatings well known i heoph rmace al of ofnmul atli thThey may
optionally contaln paC|fy|ng agent(s and can al s@ be of a conposition that
t hey rel ease #A e |ngre i u's onIy df erentially, in a certain

part of the ing tracqmoc. aAal 1y, b defayed manner. Exanpl es of
enbeddi ng conpOS|t|ons that can be used i ncl ude polynerlc subst ances and
waxes. [00125] The active conmpounds c also be in mc encapsul ated form
Wi th one or nore excipients as notegigbove The sollggébsage forms of

tabl ets, dragees, capsules, pillg d granul es can prepared with
coatings and shells such as ennerif \eoatings, rehe N_%ontrolling coati ngs
and ot her coatings well harnac ofmulating art. In
such solid dosage fornms, % ctove conpou dm xed with at | east
one inert diluent sugh gslsucrose, eto e_Rr starch Such dosage fornms may
al so conprise, as is i‘ép practi ce naI subst ances ot her than
inert diluents, e. o] ao eting Iubm« 3“and ot her tableting aids such a
magnesi um stearate and mg mstalllne cel | ul ose. he case of capsules,
tablets and pills, theN %ﬁgggﬂ may al soF D ;ﬁgéf X |ng agents.

They may optlonaIIy paci agents .E!N of a

conposi tion that thgy rel ease the ac ive ing fedient (s) onIy, r in other
enbodi ment s, iPhe tain part of the ﬁal tract, optionally, in a
del ayed nanne? ofgZnon- | i mting exanple h/enbeddlng conpositions that
can be used |ncIude polynerlc substances and maxes

2010/111063PCT/U82010N 26] Dosage fo or transder nmal
adm ni stration of a o nd d osed hereln Iu e nts past es,
creans, |otions, pomders oZutlons pf ays, |nhaI sZor pat ches.
The active c |s adm xed under &0 ond|t|ons wth a

phar maceuti cald ptabl e carrier a'irndRs ded preservatives or buffers
as may be required. Ophthalmc fornul ation, eardrops, and eye’drops are

al so contenpl ated as being within the scope of this invention.

Addi tional |y, contepbiRethdRrieindegeaddnlle HugeOME; 2 ik angder mal pat ches, whi ch
have the added advantage of providing controlled delivery of a compound to
t he body.[0®9¢th doskagemteombsdimans,kechaaetulrydedinsdiol Vi, Yg, Wrandisipensofng t he
conmpound in the proper nedium Absorption enhancers can also be used to
increase the flux of the conpound across the skin. The rate can be
controlled by either providing a raté3controlling nenbrane or by dispersing
the conmpound in a polynmer matrix or gel. [00127] The conpounds di scl osed
herein are preferably forrmulated i n dosage unit



formfor ease of adm nistration and uniformty of dosage. The expression
"dosage unit fornt as used herein refers to a physically discrete unit of
agent appwopictieosBor the patient to be treated. It w | PChaSeodeest©0d,
however, that the total daily usage of the conpounds and conpositions

di scl osed herein will be decided by the attending physician within the
scope of sound nedical judgnent. The specific effective dose level for any
particul qke RabwBRtr@ture:gani smwill depend upon a variety of factors

i ncluding the disorder being treated and the severity of the disorder; the
activity of the specific conpound enplo ed the specific conposition

enpl oyed; thelggg, bodyo enal | t Ra. angh. f the
patient; theall .Tﬁ}gﬂﬁadlon epgf afm |e@ra? %nd rate of
excretion of the specpflc conpound enployed the duration of t he treatnent;
drugs used in tal, with the spegiTcyCompound

enpl oyed, Aﬁo | aﬁbquga;|I Eﬁ dz | A e TR d At . [¥00128] The
anount of the cohpounds dlséfosed her’i n t hat may be conbined with the
carrier materials to produce a conp05|t|on in a S|ngle dosage formw ||

vary dependi ng pon the host treated, partlc nDde f
adm ni strati %Gcﬁz?hﬁo de fornul at ed
so that a dosage oPQbe erf 0. 01- 1360 f hody mejgﬁt/dayx of the

i nhi bitor can be Al ni stefed to aAﬁatlent “#ecei vi ng™t hese conpositions.
[ 00129] Conpounds di scl osed™herein can be adm ni stered as fhe sole

pharnaceut|cag\iﬁﬁnﬁrhﬁn|éijhﬁfh%&ﬁﬁbag;ﬁgighgnglggﬂnnre4 DhEl-caddi ti onal

t her apeut i c Afphararaceut i cgl)) agents ret onbi matd: on @aHses no
unaccept abl e adverse effects. This may be of paMQ|cuIar rel evance for the
treat ment of hyper-proliferatlve dlseases such as cancer. In this instance,

t he conmpound di scl o e|n ca |ned wn ot oxi ¢ agents,
signal trans ct|0n§QH tor % Jher tlxcande ts, as well
as with adm x d conbnha po S t ereofOAs used herelﬁvmaddltlona

t herapeutic agents that areo ornally adgi nistered to treat a particul ar

di sease, or conditi ar &krown as app priate for se, or

condi ti on, be%ng[ﬂte tea . As ’§éd\here| “NTAddid | ohalh-4 hek apeuti ¢ agent s
refers to incl fde chénot hera i‘c agent ndX ot her antl-prollferatlve

ts. [00130] F | h th 40t,h
:gf?pfolgferat%vgrégéh? mﬁBQg @6W%¥ﬁ%ﬁwa%¥ﬁ" nﬁe r gﬁdgﬁd?§%¥osed

herein to treptis@noetickerative di sease or cancer. Exanples of
chenot herapeutic agents or other antiproliferative agents include HDAC

i nhi bi tors.,.pcl udi but.. ar.e not i 275, 103 and
hose. aodBBEL“T Ss SigisrhTe St S < ab Rt W SEh5 5

2006/ 005 $B8hacdifcAGCRLHHRZBE2RRs anBoBAfey théfk3f, aWOhOXA 33B2 BylloWdgd 1/ 70675, WO
03/ 006652, WD 2004/ 035525, WD 2005/ 030705, WO 2005/ 092899, and
denet hyl ati ng agents including, butTaptii1limted to, 5-aza-dC, Vidaza and

Deci t abi ne and those described in US 62¢ 6268137, . US 5578716, US 5919772, US
6054439, US 6184211, 602031 US 6066625, GSOGVSQiEUS 6221849, US
6953783, US N353880\ 3PN not her gt 0sed herein, for
exanpl e, chenot apeuti cdadents or othesapti-pr ative agents may be
conbi ned with theNconpounds ‘discl osed heréfn to treat£g i fyigrative

di seases and cancer. mExaﬁp es known chenot hef®peutic ag nt's include, but
are not limted to, for exfinple, other theraples or anticancer agents t hat
may be used in copbination wth invenyive ar tlcanqer ents discl osed
herein and |nclyd) cgﬁngNr | BtHer apy | es,

gama-r adi at i on,Oo eg adl ot her ap am r adi ot her apy,
proton therapy, bragkytherapy,

and syst em c w=adi oact jMe i sotopes, to nane a
few), endocrine thergpy, taxan baxol, taxoterg et | ati num
derivatives, biologic response dlflers (interferons,bs erl eukins, and
tumor necrosis factor (TNF), TrRAI [ recept or targetlng,iggznts, to nanme a
few), hypertherm a and cryotherapy, agents to attenuate any adverse effects
(e.g., antienetics), and other approved chenot herapeutic drugs, including,
but not limted to, alkylating drugs (nechl oretham ne, chloranbucil,

Cycl ophospham de, Mel phal an, |fosfam de), antimnmetabolites (Methotrexate,
Penetrexed etc), purine antagoni sts and pyrim di ne antagoni sts

(6- Mer captopurine, 5-Fluorouracil, Cffarabile, Gentitabine), spindle

poi sons (Vinblastine, Vincristine, Vinorel bine, Paclitaxel),
podophyl | ot oxi ns (Etoposi de, Irinotecan, Topotecan), antibiotics

(Doxorubi cin, Bl eonycin, Mtonycin), nitrosoureas (Carnustine, Lonustine),
|norgan|c i ons (Clsplatln Carboplatln) Cell cycle |nh|b|tors (KSP mtotic

. [T o AN R IS ™ 1 NI~ 7 [T o o 7 N D ¥ N 1



i nclude, but are not limted to, those conpounds acknow edged to be used in
the treatment of neoplastic di seases, such as those for exanple in Goodnman
and G | rewb0=0ie1dBar macol ogi cal Basi s of Therapeutics @HNraiskoigazt36onN,

1996, McGawHill). These agents include, by no way of limtation,

am nogl ut et hi m de, L- asparaginase azathioprine 5- azacytidine cladri bine,
busul fan, diethylstilbestrol, 2 -di fl uor odeoxycyti di ne, docet axel,

erythrohydroxynonylade |ne ethl estradiol, 5- quorod yuri di ne, 5-

f I uor odeoxyuri di ne nnn Iudara- neO 10 af iﬁﬁboxynesterone,
f1 utam de, hydg eNcaproata; \br n 'qﬁerferon
nedroxyprogester cetate gestrol ace nel%h“ an, mtotane,

pacl it axel, pentosWatln @sphonoacet yl - Laspartat LA@Z pl i canyci n,

sermustine, teniposi d@, test ergne pr opi onat e, (?hrotep
tri met hyl nel am ne, urrdrne or vinor el bi ne. [00134] Ot her cytotoxic
anti-cancer agents suitable for use in conbln@tlon with the conpounds

di scl osed herein i ncl new y discov cytetoxic p C|ples
exanpl es of cytotgxic pr| l es i ude are Irm

oxal i platin, ge abin apecit emothrlo and nI atural or

synt hetic derlvgﬁf%es Eﬁﬁz%olonﬁ e (Cpl <3Cncology 2003,
21(4), 646-651)9¢ NS t U t ( : bedect nH(V'd ot a

Proceedi ngs of t mer i cgn, Soci; yrfor \ni cd col oy, 2004 23
abstract, 3181), the knlrbrto of th ki nesi?hjspi ndlf€ jpr ot ei n Eg5
(Wod et al ., rro Cpln (Pharna . 2001 F 37 Fl) . [ei 85] I'n anot her

enbodi nent, th :jonpou|
signal transduc n i n
transduction in itors

di scl osqgd her=~'Oca coconbj

target thd BFR fani]y, as EGFR HER- 2,
and HER-4 (Ray et al 5, Drug 000 o0 (Suppl. D), 23; Harari et a
Oncogene, 2000, 119 (53), 6102-61 4)L [;E%helr %spectl € |i gands. Exanples

of such agents[i €l ude no Oof tati ga, antibpdy,therapi es such as
Herceptin (tr s uzunmap)y Erbit etum mab), nVecti bi xn panitununab), and
pertuzunmab. | es suchlﬂgﬁrapWe | so i\n¢l ude, no way of
limtation, | - ol ecuyl e Ki e inhibigors sush as Iressa (Gefitinib),

Tar ceva (ErIot |b) Ty rb (Lapatlnlb) Cane?t ni b ( 033), AEE788.
[00136] I n anot Tier enbddﬂnent t he conpamnds diygCl osed herein can be
conbi ned with 6ther sidghal tranhsducti ot nhibitidrs tar@dting receptor

ki nases of the split-kinase domain famlies (VEGFR, FG-R, PDGFR, flt-3,
c-kit, c-fins, and the like), and their respegctive |igands. These agents

i nclude, by y ma | Irnita , ant' di es as Agagtin (bevaci zumab).
These agents SO/Iggzzde o limt n, smal Pl ecul e

i nhibitors suc veeg (I ma ), rycel ( sat i niy asi gna
(Nilotinib), X var af en® fZE%iﬁFHIRD , Pazopani b, Recentin
(Cediranib), taﬁ o Vatrl, b (PTKR87), aPini b
(BAY-579352), -6905L &de tte R e, Cancler Res. 2807, 67, 6253),
Brivani b (BVS 64), 5402 AXiti (A(} 736) . eV¥esani b (AMG706) ,
Suni tinib, Vandet n|b |v025n| KRN—Q D6VIY i ni b | ~258/ CHI R- 258) ,
Tanduti ni b. [001@} I nother e odi nen e co nds di gclhosed herein
can be conbi ned h i rihi tors Nhlst ﬁeace 13; pl es of such
agents incl ude, ¥ no atio uber oy |I|d ydroxam c acid
(SAHA), LAQ 824 ¢ O t aI oProceedbngs of the Anmeric Soci ety for
Cinical Cncolog:L120®4m)23 abst act, , LBH— 89 (Beck t al.,
Proceedi ngs of F% Aneric ocret for O |caI Ongol ogy, 04 23,
abstract, 3025), N275 ( Y, Proqiﬁdings t he A i/can
Associ ati on of Canger Rééﬁ rch 2 45, stract, 452), R—901228
(Piekarz et al., Pp of t heo Areri ¢ Soci et y g i cal Oncol ogy,
2004, 23, abstract, (302 ) and 103 (U§ 7220L 0139L4n anot her

enbodi nent, the con@oundSHQ|scloséﬁ)herelnﬁgan be qqnblned“m
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Wi th other anti-cancer agents such as proteasone inhibitors, and mTOR

i nhibitors. These include, by no way of limtation, bortezom b, and

si rol i muswOraparmy@dn) , everolinmus, tensirolimnmus. The comrp®dirsds0a2m66 osed
herein can be conbined with other anti-cancer agents such as topoi sonerase
inhibitors, including but not limted to canptothecin. [00140] Those

addi tional agents may be adm ni stered separately fromthe

conmpound- cont ai ni ng conposition, as part of aFnuItlpIe sage regi nmen.

Al ternativel y\_t hose fagent s e pa of a §t;?Ie do e form mxed
together with e conind drzéé%‘osed el,n in¥a single gdnposition. If
adm ni stered as Wart @,nultl g dosa regi A the Pﬁéﬁ:ctlve agent s

may be submitt i mul t, ousl uefit ifal Iy qf t hi nHa riod of tine
from one anot her {4hat youl d resu in twesdesi reyl acti vi of the agents.

[ 00141] The anouit of botth the c npound d the itiof t her apeuti ¢ agent
(in those conp tlon$%§9|Ch c riseg addi t | ther pe, tic agent as
descri bed above) thatr be Toirbi ned wo t he c ier matjerlials to produce
a singl e dosage Torm w I°hAwary d ndi ng lypon th st trﬁg‘ed and the
particul ar node admi nifstr at i gy Nor y, the unt off addi ti onal

t herapeutic ag prese inth onﬁﬁ%iglons di s¢l osed herein will be no
nore than the anouynt that,_ woul d rqQrnmally he adninlﬁéered in conposi tion
conprising that t gapeutic agent_as thecgg Y n ot her
enbodi nent, the amgunt of 7agiditio ? t her utlc in fj@g presently
di scl osed conp05|3?%h§ W | ange n1a 3@\ 10 9%’of the anount
normal |y present in a conposition conﬁrn@qnﬁ that @Qemv the only
therapeutically &8t ive agéft. In tflbse coffositiond whi ch®onprise an
addi tional therapeutic agent, that additional therapeutic agent and the
conmpound di scl osed hereingmay act synergistigally. NUSES,, OF THE COVPOUNDS
AND COVPCSI TI ONS OFTHE (g hﬁ% [p(;)0142] The }avep @ N/L@mgh es

phar maceutical ¢o aynel ug e onpond of #0 la (1) or a
compound | i st lﬁéFEI N._and a®ph rhaceu ocaIIy gccept abl e/ carri er,

adj uvant, or hlcle Thesanmount of To und in the gonpositions dlsclosed
herein is such™that is effective to detectably inhibit a protein kinase,
such as VEGFR/ KDR, and/or c-Met inhibitory activity. The conpounds

di scl osedoieniei n aprevidskhandin ineludaethapye @shervhipoeaplisdisad kgeint & tior t 0

mnimze del eterious effects. of VEG- and/ o GF. . [ 00143 unds di scl osed
er i 1w OB SEeFERe S oershbn e gt O ReBrRarET R or tr eat nont
of proli fueatatehmﬁthéﬂ ®£6R5AF choaidlt d>ftmsnglogenelsl§médiaa$ diseus@stpatineidingy

adm nistering taq e a ient a c on discl osed herein
in an ef fRASE ?ﬁén fn éﬁ ewn%ﬂuggan@@ Seéﬁ?{amareo f%fardlwgla%r&rg °F ncl ude
cancer, pakhfi @wcarﬂqydlwa{eas trat b&nmﬁ@sedlsclaédlﬁéraﬁ@ml@ajsaful angt ung fibrosis.
[00144]Cbnpounds di scl osed herein would be useful for the treatnent of

neopl asi &4HEFYER HG eAEBINHAG FYEEsITENE MansRe| A dPH G soBlss isteh i mited to:
car i NOMay§kiGHn @ﬁVE@ﬁ@ @ﬁd Qhet. @ﬁsobéréﬂgﬂléﬁf herd?h R3Bd phafdRkicaké ARYitioh | VEr, 1ung

(i ncluding small cel ? cancer)
comprising a therapeutlcal y effective amount of the compound of Formula (I) in

ly acti agent

association with at least one pharmaceutically acceptable carrier, adjuvant or diluent.

[00102] Also provided herein is a method of treating angiogenesis related disorders
in a subject having or susceptible to such disorder, the method comprising treating the

subject with a therapeutically effective amount of the compound of Formula (T).

[00103] Unless otherwise stated, all stereoisomers, geometric isomers, tautomers,
solvates, metabolites, salts, and pharmaceutically acceptable prodrugs of the compounds

disclosed herein are within the scope of the invention.
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esophagus, gall-bl adder, ovary, pancreas, stomach, cervix, thyroid,
prostate, and skin (including squanous cell carcinonmg); henmatopoietic
tunors ofwDynphiai@3l i neage (including | eukem a, acute | yophuseémwioe7sbeuken a,
acute |lynphoblastic | eukem a, B-cell |ynphoma, T-cell-I|ynphoma, Hodgkin's

| ynphoma, non-Hodgkin's |ynphoma, hairy cell |ynphoma and Burkett's

| ynphona) ; hemat opoietic tunors of mnmyeloid |Iineage (including acute and
chroni ¢ my@bgpenous euk eRbefmeiy,8hOAY P Atithiccatidady asRp@apd sat aryel ocytic

| eukem a); tunors of nmesenchymal origin (1ncluding fibrosarcoma and

r habdony G§EsE oharmaspidicainreec g gaigs, to ghagthe sgtaneq gegmpasidonyBwébe t unors of
the cent gl Ak ARMidNE LAl oNEHYAMSECaHY ST RMNE bt fﬁgf'eﬁgnt@%gﬂl%’ﬁs\fﬁﬁoim:
neur obl astoma, glioma and schwannomas); and ot her tunors (i ncluding

mel anoma,forardtienraad/or the anaoueal bring freatedbergwshr conm, xenoder oma pi gnent osum
ker at oct ant homa, thyroid follicular cancer and Kaposi's sarconm).

[00145]TW&H@?PPOUnﬁ&n%h@%m%@ﬂh@b@%l&&%fM&a%@&dé%ﬁ@%ﬁﬁ@ﬁc&ﬁmﬂﬁ&iha'UU|09iC8
conditions such as corneal graft rejection, ocular neovascul arization,

retinal nevshaseetaesesspriborhaimrecirialyacserotle salts canid 2diqhgnayfbsiusefid 45g i njury or
infectio ' [ I - i | &sd .neovascul ar
gIaucona%ngg%ﬁﬁg%ﬂ%&%ﬁ%ﬂﬂggﬂ%ﬁ¥ngE%&%gﬁgﬁgﬁggg?ﬁﬁﬁé ﬁgﬁfgggnlseases such
as gast r iegangiogers;of panpwindgoidairmulbb. non- nmal i gnant, conditions such as
hemangi omas, including infantile henagi nomas, angi ofibroma of the

nasophar yisoad_aviHofholiRETiARS MR MIFas @Rttt dllifRrdRby B plcfifed emal &
reproductive systemsuch as endonetriosis. The conpounds are al so usefu
for the thyeay stable ofcthodanslablerd theardior examplo tregtassiudfare fagdespeitinembi |ity.
[00146] T : ' - ej I Wl Lpn.the treat ment of
i abet | ¢ TSR LR Sa gk R SaEhelEl e hl Bl i SR, Ul e o Ry, The
conpoundghdipbatiosal amkethe like, ar withlas orgasiefaicill, such asheeticedul tiatenc awid, bl ood f 1 ow
i n a tunDrCCiinqC g‘lgumbdtnggltcacilc_lhﬁl Ca%ngoi nl’(l'jlglor(ljllcgc(:;lldoseqflchecgfl D1@LS; al SO usef U| I n
the reducPSUHS 87 AP aLicHs|ds UBers Brdn B oM B IR PO 47 Besi des bei ng
usef ul f @tychligvaid, kalegticvasid, a pytaasedyd acipoucidss gueralicaidaehlattufaic vet eri nary

o ot O ARG, R0 i SRR AR RO P 5, | el i o

hor ses, d@sic adidthnGatise ack§ sthed bR 1id driitanopodasarahaklorledicher ei n
include th har maceuti cal |y acceptabl e derivatives thereaof [00148]Were
the pl ur &f bergpimar Oaglélaanfnaraméowﬁfgwagsflds%ﬂ & P-lolpnesydonic ped 0{ his is taken
to refer ciRn@&lFohidagd, Rgl écamppound, salt, and the like. [00149] The
treatment nethod that includes adm nistering a conmpound or conposition

di scl ose ein c further, j.nclude adm nisteri .tq the patient an
additioni@ﬂgh%rape@@?&OEQBWF“%¥§ﬁB?W§?PHﬁmﬁﬁ@rﬁﬁg%“@gP%EngﬁTron1 a
chenot henpapettibg afy suddable niEHl] foeéakhipke trad@bit.of @fc A8 adidtwithi Afih@gams or y

agent, wherein the additional therapeutic agent is appropriate for the
di sease [9BPHANIE Pasgt ¥Gh AT AHBS QEEEY, é%apd%@rt%éwiaeaﬁabmetqls adni ni st er ed

toget her piibRidd oFARDRY REHIPheEORAXI! A (i BIE! AREENEELINpI&DAuitbRAl € dosage
form or separateléﬁfron1the cormpound or composition as part of a nmultiple

dosage f 6l inotpde. Befdra nasiaited inepigpeiatalt dagedtiromymibe agidnisvildser ed at the
same i Mg Recdnt IR AbRE! B8y RELRldly Und ¥rtidty Fnldc€r8MEydik ™. I n the

| atter case, admnistration may be staggered by, for exanpye, 6 hours, 12
hours, 1 agayes, speldepymper@ingampsrphdlingaad pipPragiaelesd 1@ rgaeiskslts derijgshfrém or 2

mont hs. sodium, calcium, potassium, magnesium, manganese, iron, copper, zinc, aluminum,

lithium, and the like.

COMPOSITION, FORMULATIONS AND ADMINSTRATION OF COMPOUNDS
OF THE INVENTION

[00108] According to another aspect, the invention features pharmaceutical

compositions that include a compound of Formula (I), a compound listed herein, or a
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WO 2010/ 111063PCT/ US2010/ 027360 [ 00150] The invention al so features a method
of inhibiting the gromh of a cell that expresses VEGFR, or c-Met, that

i ncl udes wonbaxtliltsg t he cell with a conpound or conposi PCOUSdISORBsEd
herein, thereby causing inhibition of growmh of the cell. Exanples of a
cell whose grow h can be inhibited include: a breast cancer cell, a

col orectal cancer cell, a lung cancer cell, a papillary carcinoma cell, a
prost at e ;GRAPSEId naRkd in @(ahﬁpmhm@aarfaed ﬂharﬁ'f‘ac@ﬁlc@ﬂy £RBGRS1e 6R)idr, adhnRanNCcr eati ¢
cancer cell, an ovarian cancer cell, a cervical cancer cell, a central
nervous 9yl Jhaempurtef fhe camperiddp giesprpestions diclowdiherea is syithatar ci noma
cell, a h@&?etcﬁ{;cel!old@!e@tﬁb&%{h%l [g%teﬁﬁllhaseﬁl P&@fé)gfcﬁl sﬁﬁBl%%E llf:@[ga!tlenta gastric
carcinoma cell, a head and neck squanous carcinoma cell, a nelanoma cell,
or a leukem a cell. [00151] Provi ded herein a nethod of inhibiting VEGR,
and/ or c M0k naslé valk plse e gppragiasedihas cesgin af the eqmmndslisclgsed haieie s

contacti ng, £he nlperé R8th 36 trea @Rt ©r Whish aﬁerH@Qpl@a‘%m&&ﬁ@&ﬂy“ on discl osed
herein. The term "bi ol ogi cal sanple” as used herein, neans a sanple outside
a |i vi ng 2eecgtehlesisrizaiige theedofi dege npdingting dxpmpleaef thpphasmpdeuteally ur es or
extracts f gr@g] 0, racts

t her eof ; aE& {agﬁggg?dtgpﬁ{cﬁﬂe Bﬁ%ﬁlﬁéﬁ l?agl?tgg%eggdgmwéa% or rso{aﬁgﬁ body
fluids orsu@xttswescDlsanb'hvéree@ddul:tmmdbnl'tam(WWb'fch kporesiministrdtivn toys ppmntincul arl y
VEG-R or Vi 0ogi j | for a
variety p ecM? E S%g? %ogf:dgﬂgf dﬁé’ctlg 0{"1fnalrtgcﬂ?1 c%ngp%ﬁnfgs%e?ggg dééfs“@;se%o f such

pur poses hlemﬂ udzameﬂahd)htameremdue thérmoft ed to, bl ood transfusion,
organ-transplantation bi ol ogi cal speci nen storage, and biological assays.
[ 00152] | ain d f e anount" or
"effecti 36@ o‘gy?%gﬁ%‘g%%vﬁh%éghﬁﬁﬁgeung@u@ceg?alg}e C%nggsg%én\aétbl e conposition
i s that airrsolsomd Iefa‘uecddlmdﬂmormmsaa phragmacreuh%ls(emetpgtbteMrrse\aéjuwary @of one or
nore of th nentl ned dlS rders ds and_.conposi tions,

recor ai ngopef REENE MM S BUE S eal B PR O uRLMRE i gy
anount arvdhlalteydlsmtsﬁcm ap uspeliri anl asdst atrfaonaceif & egeﬁltsyl@otf)mt‘ agdneathickgniog of esseni ng
the severit f the di sord r or di The ex nount red w | |
vary 11 ofrelieerten. BRnreeye SRR RO T e g ptsd e st I8 Gener al
condi ti orpaﬂlfculhh@ssgebfbﬁ@uesubmen Remégtdny T/ Scidee &mm&t&c@lbfPh&}ﬁza@@rtl cul ar
agent, its mode of administration, and . the |ike nd or conposition
can al 5o 248 SRR rAO0E e B t: bitBingst lémﬁﬁch%(ﬁlk%é’&i&g@ﬁi %ﬂ[;ent s, as

di scusse@naﬁ%p@dzabp@m&z}%c&zWMM§ k. gctwahi@ugl 0. wdyldahmgaceut i cal
conposi tions ther eof al so be used for coati ng. an i npl ant abl e nedi cal

devi ce, du&hMpicg PSEIE Yorky the cpripds ohegrlyelsWhighhis dpomoraiddit s, stents and
cat heter Srefe%ﬁéé?ﬂ&éﬁ afd B ed {RTouSXAARY Gsed hﬁi’o@mﬁﬁﬁﬁg Maffacclafyer come
restenosis (re-narrow ng of the vessel wall after 1nj ure% However,

pat i ent s aggptllesompestians apd mwmtﬁqhmwm@%ﬁ@r @e(ﬂwar@égn thersif. Exespt Menfvmt i on or
pl at el et i tigated
By b e R R B R Rt Eron
conpr i si ngcheas by wpolueidg aiyswidosrabic e edical ei[fmmsal]l@ms@arbtrectmam aAngs and the

gener al g bed in U S
Patent nEeERRhBubBReP L RR R TRh A PR ESFLAMGREBREE F i ch
ar e i ncorcpmpettitenh, byuse éf @nenpéatdreto dk nvithibhtbe wopd ofittys iraertidny pi cal | y

bi oconpati bl e polyneric mat eri al s such as a hydrogel polyner,

pol ymet h . pol yl actic
acid, ?];b(ﬂ acet éfeggfl%tgﬁ%l?g’? E:ngﬂ %/ﬁ;eh%%ﬁ agél%/lg%i i ngs may

opti onal Iaycelpebfewatrharlndmdﬁebmdrdm}ot dmstad toatmln@xa;hapgemaataluoﬁna‘ hlworimsn | i cone,

pol ysacca{eara ¢, lec l yet n?llrgtrélensgsﬁ }?a(ljsl npalq rrllloallbu%} SDu br B! arllcre]s,at | RAS ther eof
to |rrpart contro ase ¢ arac ST e € ‘conposi tion.

I mpl ant alphespﬂﬁvs gezemecsatmlacwi, ohp@assomotad:, girtdll gd))&:eﬂdd‘lﬁfxﬁlrﬂ or e anot her

enbodi nent d| cl osed. herel The c ound y al so be coat
Cob ant apu e ST R el el B By oS TR B th
pol yner liso@luhetydrogbephdsghatd, pot@d’sﬁl‘lﬂ Iﬂﬁlrc@gen ghesghdepodiimichesdgemdisiltsi ng t he

drug to be r&lﬁEEd over, al 1;l 1erllodthnamnlstratlon of an
aqueous §8]| Q3 SHCHMELHES YR H& 1c te polyvinyl pyrrolidone, polyacrylates, waxes

40



GENERAL SYNTHETI C PROCEDURES [ 00155] General |y, the conpounds di scl osed
herein may be prepared by nethods described herein, wherein the
substi t uewo20awva1@3 defined for forrmulas (1), (1V) or (YCI/tshave273except
where further noted. The following non-limting schenes and exanples are
presented to further exenplify the invention. [00156] Persons skilled in the
art will recognize that the chem cal reactions described may be readily

adapt ed t,Q1yRISRAL- ﬁol%@w@%n@slo&s ﬁtﬂ{]mé}é? rmm«fl%ugdr%km@ﬂctb@er Biufose and

al ternative nmet hods reparin e conpounds di scl osed herei n are deened
to be wi teAf pucEdse %@J}sés §&F%@é@fqhéﬁépﬂatoﬁmc%ﬁ%\h‘iﬂséanq1Fﬁéle§yﬁt"ﬁ%s| s of

hon- exe”gh%fds%gdlﬁﬁ%%%ﬁqﬁetﬁﬁE&[u%s@getﬁﬂcélnﬁosggﬁéf&tllhf%@e P powtcsessiul Iy

per f or e y nodi fications "apparent to thos led in the art, e.g., by
appr opr i dtglopnthr welseriany thlat ee&ﬁlﬂoantmgclg%cmw bupgr angd |smp,@raltvgy wekpsroiksui t abl e

reagents mﬁ@a‘é”beéﬂﬁx Bﬁ‘%o@&seéﬁ%‘ﬂafﬁ&é‘é} g?&?&@&% ﬂlb@cﬁp cordSV a4 s @?ﬁ%ﬁki ng

routine catl ons reaction conditions ternatively,
r eact i onwildglsallosel ahworilenceglyckhawelyiethyteheglaed!; aatekd subleasreeh:sdgl@htzed as having

applicabilit ot her cOo ounds d| WO

J0%0) 112085 bt Bl PR, By s SRR MR S bR W B B liym oy i ess
ot her wi sélydmdndeaﬂ@nﬁcadzlu fyesmeeifat taes; 1mt@n<smhné ;Ribder's soldegr ebg Cel si us.
Reagent s h f mer ci g s: Aldrich em cal
company” “hohd BRI e ThG ta e AL BRI kis AR whECH . used

wi t hout fsulct’Hd’s]ebdlmhsll‘lalfrylcsaIfateE]ndhﬂh@ﬁﬁulﬁtsfﬁ:éfaw, sewélngdicortiag agsadiasia®l vent s
wer e purchased from conmerci al liers: Shantou Xi Long Chem cal Factory,
GuangdongSeiha AgHia “pd Ly et eHen 't P‘%é‘l@&’@m@% agpRty PreseRYARG> Al Reagent
Chem cal Jmasti@ny. Tianjin YuYu Fine Chem cal Ltd., Q ngdao Tengl ong Reagent
Chem cal Ltd., and Q’ ngdao Ocean Chem cal Fact ory [00158] Anhydr ous THF,

di oxane, et her. wer e obtai ned b f.l uxi e solvent with
sodi um A{)l(ﬁ))gfous WO%{HWS@F—?@?@ F8" B8y ??1 mﬁﬁ?reﬁ xi ng the sol vent
Wit h CaHpareHeAG, byREhaliRK 3Ry, (I IBNE R, nderle, Huemyexdlgmnﬁoran&laﬁdr ous
Na2SO4 prior use. [00159] The reactions set forth bel ow were done generally
under a poBRRidESHY IS SIE &eTBr PAERICEY A Ustd ereibRCAcs fubdiaRCettsyi ng t ube

(unl ess qtdRENuS Antdndlseddr, infra ARRYRE, OMtBa-SAbMBNIFrast@BAl, b@ns@acti on flasks
were typically fitted with rubber septa for the introduction of substrates

and r eagdtagcilpiaingiphapatie intalcaivaylapd inas apigeinicatiqned infrtipvtechdgues.di i ed.
[ 00160] CQLMEBmBAIABRE, A RRPYs e FORFURLRAIWHIRGinBathitdneayag! col um.

lica
intravenously. Sterile injectable forms of the compositions disclosed herein include

aqueous or oleaginous suspension. These suspensions may be formulated according to
techniques known in the art using suitable dispersing or wetting agents and suspending
agents. The sterile injectable preparation may also be a sterile injectable solution or
suspension in a non-toxic parenterally acceptable diluent or solvent, for example as a
solution in 1,3- butanediol. Among the acceptable vehicles and solvents that include water,
Ringer's solution and isotonic sodium chloride solution. In addition, sterile, fixed oils are

conventionally employed as a solvent or suspending medium.

[00113] For this purpose, any bland fixed oil includes synthetic mono- or
diglycerides. Fatty acids, such as oleic acid and its glyceride derivatives are useful in the
preparation of injectables, as are natural pharmaceutically-acceptable oils, such as olive oil
or castor oil, especially in their polyoxyethylated versions. These oil solutions or
suspensions may also contain a long-chain alcohol diluent or dispersant, such as

carboxymethyl cellulose or similar dispersing agents that are commonly used in the
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gel (300 - 400 nesh) was purchased from Q ngdao Ccean Chem cal Factory. 1H
NVR spectra were recorded with a Bruker 400 MHz spectroneter at anbi ent

t enper at We.20H1NWR spectra were obtained as CDC1l3, d6- PNB@S2GDACB6@r

d6- acetone solutions (reported in ppm, using TM5 (O ppnm) or chloroform
(7.25 ppm as the reference standard. Wien peak nultiplicities are
reported, the follow ng abbreviations are used: s (singlet), d (doublet), t

(tripl et )orniRid:idH br%@hﬁweunmly aR-prasiesdle foikls ﬁfé%mg%tnumon@ oupl ets), dt

(doubl et of trlple | 1 ng constants, when given, are reported in
Hertz (HZysPepsasedie wed onfartagts, %‘ﬁ)‘é%&%ﬂem( SEys @nd atholer e al so

det er m nech Rty R0 G| G0 0PI RCLIERL Gl SPEGHROAPLE 6l ppd Wi th GLS12A

bi nary punps, nperature Contro m, nai ntai ned at 30
0, a Glmnfaamt%ﬁ@hvh@raemdly&cmbimhﬂm&uwet)le@heardowgﬁ éorps ewy ialyot he

anal ysi S’be'ﬁ&dﬁ‘&l‘ thé?%&%s Wes Hsigshon the LG MS spectroneter.

[ 00162] Lowr esol ut nMass spectral (M5) data were al so determ ned on an
Agi l ent 6120 series LG M5 spectroneter equippd with GL311A Quaternary punp,
a GL316A00I¢H ( Tenpranbeupascatisally @ﬂce@ﬂblwmnwtlon@a&ml%p%b@elatmc:wlec:) a G1329A

aut Osarrplo?efllyaa'a 1rﬁst§%(ﬁfln5ag&'-o)©qugée ﬁi{)l%rdoﬂgg ?orﬁqgg%(g?%hgpﬁoq‘g%&’ An ES

source was use trorre sfoectrometers
wer e equicppets vialtléts, anuotgs mmn@osr fraselugBas. @1B¢ cde dkBBemfostaliuse.col um.

R T O e T S

254nm Thnmgmﬁlinh aeqcrhrasaee mlastymcm% dddedriFor aa] diministeatieh dma d:apsdlle fgrmhase A) and

0.1% form r.apure h The adl ent condition is

shown i n et Gvs Peliit FERY G il s bR b of i S5BENEDS B0 B Cuerer.
required for oral use, the active ingredient is combined with emu151fy1ng and suspending

agents. If desired, certain sweetening, flavoring or coloring agents may also be added.

[00115] Alternatively, the pharmaceutically acceptable compositions disclosed
herein include administered in the form of suppositories for rectal administration. These
can be prepared by mixing the agent with a suitable non-irritating excipient that is solid at
room temperature but liquid at rectal temperature and therefore will melt in the rectum to
release the drug. Such materials include cocoa butter, beeswax and polyethylene glycols.
The pharmaceutically acceptable compositions disclosed herein also include administered
topically, especially when the target of treatment includes areas or organs readily
accessible by topical application, including diseases of the eye, the skin, or the lower
intestinal tract. Suitable topical formulations are readily prepared for each of these areas or

organs.

[00116] Topical application for the lower intestinal tract can be effected in a rectal
suppository formulation (see above) or in a suitable enema formulation. Topically-
transdermal patches may also be used. For topical applications, the pharmaceutically
acceptable compositions may be formulated in a suitable ointment containing the active
component suspended or dissolved in one or more carriers. Carriers for topical
administration of the compounds disclosed herein include, but are not limited to, mineral
oil, liquid petrolatum, white petrolatum, propylene glycol, polyoxyethylene,
polyoxypropylene compound, emulsifying wax and water. Alternatively, the

pharmaceutically acceptable compositions can be formulated in a suitable lotion or cream
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containing the active components suspended or dissolved in one or more pharmaceutically
acceptable carriers. Suitable carriers include, but are not limited to, mineral oil, sorbitan
monostearate, polysorbate 60, cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl

alcohol and water.

[00117] For ophthalmic use, the pharmaceutically acceptable compositions may be
formulated, e.g., as micronized suspensions in isotonic, pH adjusted sterile saline or other
aqueous solution, or, In other embodiments, as solutions in isotonic, pH adjusted sterile
saline or other aqueous solution, either with or without a preservative such as
benzylalkonium chloride. Alternatively, for ophthalmic uses, the pharmaceutically
acceptable compositions may be formulated in an ointment such as petrolatum. The
pharmaceutically acceptable compositions disclosed herein may also be administered by
nasal aerosol or inhalation. Such compositions are prepared according to techniques well-
known in the art of pharmaceutical formulation and may be prepared as solutions in saline,
employing benzyl alcohol or other suitable preservatives, absorption promoters to enhance

bioavailability, fluorocarbons, and/or other conventional solubilizing or dispersing agents.

[00118] Liquid dosage forms for oral administration include, but are not limited to,
pharmaceutically acceptable emulsions, microemulsions, solutions, suspensions, syrups
and elixirs. In addition to the active compounds, the liquid dosage forms may contain inert
diluents commonly used in the art such as, for example, water or other solvents,
solubilizing agents and emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl
carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene
glycol, dimethylformamide, oils (in particular, cottonseed, groundnut, corn, germ, olive,
castor, and sesame oils), glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and
fatty acid esters of sorbitan, and mixtures thercof. Besides inert diluents, the oral
compositions can also include adjuvants such as wetting agents, emulsifying and

suspending agents, sweetening, flavoring, and perfuming agents.

[00119] Injectable preparations, for example, sterile injectable aqueous or
oleaginous suspensions may be formulated according to the known art using suitable
dispersing or wetting agents and suspending agents. The sterile injectable preparation may
also be a sterile injectable solution, suspension or emulsion in a nontoxic parenterally
acceptable diluent or solvent, for example, as a solution in 1,3-butanediol. Among the

acceptable vehicles and solvents that may be employed are water, Ringer's solution, U.S.P.
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[ 00164] Purities of conmpounds were al so assessed by Agilent 1100 Series high
performance |iquid chromatography (HPLC) with UV detection at 210 nm and
254 nm ( A0kaw/1IB6E18, 2.1 x 30 mMm 4 mcom 10 min, 0. @®CEISA0/0R1I3680v I at e,
5t0 95 % (0.1 %formc acid in CH3CN) in (0.1 %formc acid in H20).

Col um was operated at 40 C. [00165] The foll owi ng abbrevi ati ons are used
throughout the specification: HOAc acetic acid MeCN, CH3CN acetonitrile NH3

anmoni a uhﬁlgétoﬁm&hﬁlthHHQ§dlﬂf‘0n"BTaHdltlon sterile, fixed oils are conventionally
0- benzotriazol -1-yl-N, N, N N'-tetranethyluronlunlhexafluorophos hat e HATU
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2, 2' - bi s(didpheryd prbs piaparerjoniof inj e%@h}ﬁp ht hyl TEAC
bis(tetra-ethylannnniun)carbonate BBr3 boron tribrom de BSA bovine serum
al bum n 5[300?12@]' OM Nfhe injectable formulations can be sterilized, for example, by filtration

through a bacterial-retaining filter, or by incorporating sterilizing agents in the form of
sterile solid compositions which can be dissolved or dispersed in sterile water or other
sterile injectable medium prior to use. In order to prolong the effect of a compound
disclosed herein, it is often desirable to slow the absorption of the compound from
subcutaneous or intramuscular injection. This may be accomplished by the use of a liquid
suspension of crystalline or amorphous material with poor water solubility. The rate of
absorption of the compound then depends upon its rate of dissolution that, in turn, may
depend upon crystal size and crystalline form. Alternatively, dissolving or suspending the
compound in an oil vehicle accomplishes delayed absorption of a parenterally

administered compound form.

[00121] Injectable depot forms are made by forming microencapsule matrices of the
compound in biodegradable polymers such as polylactide-polyglycolide. Depending upon
the ratio of compound to polymer and the nature of the particular polymer employed, the
rate of compound release can be controlled. Some non-limiting examples of other
biodegradable polymers include poly(orthoesters) and poly(anhydrides). Depot injectable
formulations are also prepared by entrapping the compound in liposomes or

microemulsions that are compatible with body tissues.

[00122] Compositions for rectal or vaginal administration are preferably
suppositories which can be prepared by mixing the compounds disclosed herein with
suitable non-irritating excipients or carriers such as cocoa butter, polyethylene glycol or a
suppository wax which are solid at ambient temperature but liquid at body temperature

and therefore melt in the rectum or vaginal cavity and release the active compound.

[00123] Solid dosage forms for oral administration include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, the active compound is mixed with at
least one inert, pharmaceutically acceptable excipient or carrier such as sodium citrate or

dicalcium phosphate and/or a) fillers or extenders such as starches, lactose, sucrose,
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such as glycerol; d) disintegrating agents such as agar-agar, calcium carbonate, potato or
tapioca starch, alginic acid, certain silicates, and sodium carbonate; ¢) solution retarding
agents such as paraffin; f) absorption accelerators such as quaternary ammonium
compounds; g) wetting agents such as, for example, cetyl alcohol and glycerol
monostearate; h) absorbents such as kaolin and bentonite clay; and i) lubricants such as
talc, calcium stearate, magnesium stearate, solid polyethylene glycols, sodium lauryl
sulfate, and mixtures thereof. In the case of capsules, tablets and pills, the dosage form

may also comprise buffering agents.

[00124] Solid compositions of a similar type may also be employed as fillers in soft
and hard-filled gelatin capsules using such excipients as lactose or milk sugar as well as
high molecular weight polyethylene glycols and the like. The solid dosage forms of
tablets, dragees, capsules, pills, and granules can be prepared with coatings and shells such
as enteric coatings and other coatings well known in the pharmaceutical formulating art.
They may optionally contain opacifying agents and can also be of a composition that they
release the active ingredient(s) only, or preferentially, in a certain part of the intestinal
tract, optionally, in a delayed manner. Examples of embedding compositions that can be

used include polymeric substances and waxes.

[00125] The active compounds can also be in micro-encapsulated form with one or
more excipients as noted above. The solid dosage forms of tablets, dragees, capsules, pills,
and granules can be prepared with coatings and shells such as enteric coatings, release
controlling coatings and other coatings well known in the pharmaceutical formulating art.
In such solid dosage forms, the active compound may be admixed with at least one inert
diluent such as sucrose, lactose or starch. Such dosage forms may also comprise, as is
normal practice, additional substances other than inert diluents, e.g., tableting lubricants
and other tableting aids such a magnesium stearate and microcrystalline cellulose. In the
case of capsules, tablets and pills, the dosage forms may also comprise buffering agents.
They may optionally contain pacifying agents and can also be of a composition that they
release the active ingredient(s) only, or in other embodiments, in a certain part of the
intestinal tract, optionally, in a delayed manner. Some non-limiting examples of

embedding compositions that can be used include polymeric substances and waxes.
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with a pharmaceutically acceptable carrier and any needed preservatives or buffers as may

be required. Ophthalmic formulation, eardrops, and eye drops are also contemplated as
being within the scope of this invention. Additionally, contemplated herein is the use of
transdermal patches, which have the added advantage of providing controlled delivery of a
compound to the body. Such dosage forms can be made by dissolving or dispensing the
compound in the proper medium. Absorption enhancers can also be used to increase the
flux of the compound across the skin. The rate can be controlled by either providing a rate

controlling membrane or by dispersing the compound in a polymer matrix or gel.

[00127] The compounds disclosed herein are preferably formulated in dosage unit
form for ease of administration and uniformity of dosage. The expression "dosage unit
form" as used herein refers to a physically discrete unit of agent appropriate for the patient
to be treated. It will be understood, however, that the total daily usage of the compounds
and compositions disclosed herein will be decided by the attending physician within the
scope of sound medical judgment. The specific effective dose level for any particular
patient or organism will depend upon a variety of factors including the disorder being
treated and the severity of the disorder; the activity of the specific compound employed;
the specific composition employed; the age, body weight, general health, sex and diet of
the patient; the time of administration, route of administration, and rate of excretion of the
specific compound employed; the duration of the treatment; drugs used in combination or
coincidental with the specific compound employed, and like factors well known in the

medical arts.

[00128] The amount of the compounds disclosed herein that may be combined with
the carrier materials to produce a composition in a single dosage form will vary depending
upon the host treated, the particular mode of administration. In other embodiments, the
compositions should be formulated so that a dosage of between 0.01- 300 mg/kg body

weight/day of the inhibitor can be administered to a patient receiving these compositions.

[00129] Compounds disclosed herein can be administered as the sole
pharmaceutical agent or in combination with one or more other additional therapeutic

(pharmaceutical) agents where the combination causes no unacceptable adverse effects.
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as cancer. In this instance, the compound disclosed herein can be combined with known

cytotoxic agents, signal transduction inhibitors, or with other anti-cancer agents, as well as
with admixtures and combinations thercof. As used herein, additional therapeutic agents
that are normally administered to treat a particular disease, or condition, are known as
"appropriate for the disease, or condition, being treated". As used herein, "additional
therapeutic agents" refers to include chemotherapeutic agents and other anti-proliferative

agents.

[00130] For example, chemotherapeutic agents or other antiproliferative agents may
be combined with the compounds disclosed herein to treat proliferative disease or cancer.
Examples of chemotherapeutic agents or other antiproliferative agents include HDAC
inhibitors including, but are not limited to, SAHA, MS-275, MGO 103, and those
described in WO 2006/010264, WO 03/024448, WO 2004/069823, US 2006/0058298, US
2005/0288282, WO 00/71703, WO 01/38322, WO 01/70675, WO 03/006652, WO
2004/035525, WO 2005/030705, WO 2005/092899, and demethylating agents including,
but not limited to, 5-aza-dC, Vidaza and Decitabine and those described in US 6268137,
US 5578716, US 5919772, US 6054439, US 6184211, US 6020318, US 6066625, US
6506735, US 6221849, US 6953783, US 11393380.

[00131] In another embodiment disclosed herein, for example, chemotherapeutic
agents or other anti-proliferative agents may be combined with the compounds disclosed
herein to treat proliferative diseases and cancer. Examples of known chemotherapeutic
agents include, but are not limited to, for example, other therapies or anticancer agents that
may be used in combination with the inventive anticancer agents disclosed herein and
include surgery, radiotherapy (in but a few examples, gamma-radiation, neutron beam
radiotherapy, electron beam radiotherapy, proton therapy, brachytherapy, and systemic
radioactive isotopes, to name a few), endocrine therapy, taxanes (taxol, taxotere etc),
platinum derivatives, biologic response modifiers (interferons, interleukins, and tumor
necrosis factor (TNF), TRAIL receptor targeting, agents, to name a few), hyperthermia
and cryotherapy, agents to attenuate any adverse effects (e.g., antiemetics), and other
approved chemotherapeutic drugs, including, but not limited to, alkylating drugs
(mechlorethamine, chlorambucil, Cyclophosphamide, Melphalan, Ifosfamide),

antimetabolites (Methotrexate, Pemetrexed etc), purine antagonists and pyrimidine
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1234 5678 [00166] Ki nase inhi bitor 8 discol osed herein can be prepared by
the process illustrated in Schenme 1. Substituted aryl 1 is nitrated to give
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tenperature such as 0 C. The NO2 group is then reduced by a reducing
reagent such as Fe or Zn powder, or under hydrogenation condition in the
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[00132] In another embodiment, the compounds disclosed herein can be combined
with cytotoxic anti-cancer agents. Examples of such agents can be found in the 13th
Edition of the Merck Index (2001). These agents include, by no way of limitation,
asparaginase, bleomycin, carboplatin, carmustine, chlorambucil, cisplatin, colaspase,
cyclophosphamide, cytarabine, dacarbazine, dactinomycin, daunorubicin, doxorubicin
(adriamycine), epirubicin, etoposide, 5-fluorouracil, hexamethylmelamine, hydroxyurea,
ifosfamide, irinotecan, leucovorin, lomustine, mechlorethamine, 6-mercaptopurine, mesna,
methotrexate, mitomycin C, mitoxantrone, prednisolone, prednisone, procarbazine,
raloxifen, streptozocin, tamoxifen, thioguanine, topotecan, vinblastine, vincristine, or

vindesine.

[00133] Other cytotoxic drugs suitable for use with the compounds disclosed herein
include, but are not limited to, those compounds acknowledged to be used in the treatment
of neoplastic diseases, such as those for example in Goodman and Gilman's The
Pharmacological Basis of Therapeutics (Ninth Edition, 1996, McGraw-Hill). These agents
include, by no way of limitation, aminoglutethimide, L-asparaginase, azathioprine, 5-
azacytidine cladribine, busulfan, dicthylstilbestrol, 2', 2'-difluorodeoxycytidine, docetaxel,
erythrohydroxynonyladenine, ethinyl estradiol, 5-fluorodeoxyuridine, 5-

fluorodeoxyuridine monophosphate, fludarabine phosphate, fluoxymesterone, flutamide,
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Scheme 3 [00168] Substituted kinase inhibitor 16 di scol osed herein can be
prepared using a process as denonstrated in Schenme 3. Condensation of 12
under heawOnglocum@dti ons with a nitro-aryl derivative gipcgaSecanposng 13.
Deprotection to renove the protecting group PG | eads to conpound 14.
Attachnment of E group through a coupling process followed by the reduction
of nitro group affords conpound 15. Coupling of aniline 15 with an acid in
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capecitabine, epothilone and its natural or synthetic derivatives, temozolomide (Quinn et
al., J. Clin. Oncology, 2003, 21(4), 646-651), tositumomab (Bexxar), trabedectin (Vidal et
al., Proceedings of the American Society for Clinical Oncology, 2004, 23, abstract, 3181),
and the inhibitors of the kinesin spindle protein Eg5 (Wood et al., Curr. Opin. Pharmacol.
2001, 1, 370-377).

[00135] In another embodiment, the compounds disclosed herein can be combined
with other signal transduction inhibitors. Of particular interest are signal transduction
inhibitors which target the EGFR family, such as EGFR, HER-2, and HER-4 (Raymond et
al., Drugs, 2000, 60 (Suppl.l), 15-23; Harari et al., Oncogene, 2000, 19 (53), 6102-6114),
and their respective ligands. Examples of such agents include, by no way of limitation,
antibody therapies such as Herceptin (trastuzumab), Erbitux (cetuximab), Vectibix
(panitumumab), and pertuzumab. Examples of such therapies also include, by no way of
limitation, small-molecule kinase inhibitors such as Iressa (Gefitinib), Tarceva (Erlotinib),

Tykerb (Lapatinib), Canertinib (CI1033), AEE788.

[00136] In another embodiment, the compounds disclosed herein can be combined
with other signal transduction inhibitors targeting receptor kinases of the split-kinase
domain families (VEGFR, FGFR, PDGFR, flt-3, c-kit, c-fins, and the like), and their
respective ligands. These agents include, by no way of limitation, antibodies such as
Avastin (bevacizumab). These agents also include, by no way of limitation, small-
molecule inhibitors such as Gleevec (Imanitib), Sprycel (Dasatinib), Tasigna (Nilotinib),
Nexavar (Sorafenib), Raf265 (CHIR-265), Pazopanib, Recentin (Cediranib), Zactima
(Vandetanib), Vatalanib (PTK787), Telatinib (BAY-579352), BMS-690514 (de LaMotte
Rouge, Cancer Res. 2007, 67, 6253), Brivanib (BMS582664), BMS540215, Axitinib (AG-
013736). Motesanib (AMG706), Sunitinib, Vandetanib, Tivozanib (KRN-951), Dovitinib
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[ 00170] Al ternatively, kinase inhibitors 26 disclosed herein can be obtained
t hrough the process as described in Schenme 5. Amine derivatives 24 first
coupl ed wohosild®31ll to afford protected a-am no aci d ®€Tivsa0WeB6@5. The
protecting group PG (such as Boc or Cbz) can then be renoved under standard
conditions to furnish kinase inhibitors 26 disclosed herein, preferably in
a pharmaceutically acceptable salt form R coupling Oreagent 61 0, Ar Rl

R3 , 4 deprgrt-esd/tAR-EAR tadldnih.or mation) PCT/ US2010/ 027360

[00138] In another embodiment, the compounds disclosed herein can be combined
with inhibitors of histone deacetylase. Examples of such agents include, by no way of
limitation, suberoylanilide hydroxamic acid (SAHA), LAQ-824 (Ottmann et al.,
Proceedings of the American Society for Clinical Oncology, 2004, 23, abstract, 3024),
LBH-589 (Beck et al., Proceedings of the American Society for Clinical Oncology, 2004,
23, abstract, 3025), MS-275 (Ryan et al., Proceedings of the American Association of
Cancer Research, 2004, 45, abstract, 2452), FR-901228 (Pickarz et al., Proceedings of the
American Society for Clinical Oncology, 2004, 23, abstract, 3028) and MGCDO0I103 (US
6897220).

[00139] In another embodiment, the compounds disclosed herein can be combined
with other anti-cancer agents such as proteasome inhibitors, and m-TOR inhibitors. These
include, by no way of limitation, bortezomib, and sirolimus (rapamycin), everolimus,
temsirolimus. The compounds disclosed herein can be combined with other anti-cancer

agents such as topoisomerase inhibitors, including but not limited to camptothecin.

[00140] Those additional agents may be administered separately from the
compound-containing composition, as part of a multiple dosage regimen. Alternatively,
those agents may be part of a single dosage form, mixed together with the compound
disclosed herein in a single composition. If administered as part of a multiple dosage
regimen, the two active agents may be submitted simultaneously, sequentially or within a

period of time from one another that would result in the desired activity of the agents.

[00141] The amount of both the compound and the additional therapeutic agent (in
those compositions which comprise an additional therapeutic agent as described above)
that may be combined with the carrier materials to produce a single dosage form will vary
depending upon the host treated and the particular mode of administration. Normally, the
amount of additional therapeutic agent present in the compositions disclosed herein will be
no more than the amount that would normally be administered in a composition
comprising that therapeutic agent as the only active agent. In other embodiment, the
amount of additional therapeutic agent in the presently disclosed compositions will range
from about 50 % to 100 % of the amount normally present in a composition comprising

that agent as the only therapeutically active agent. In those compositions which comprise
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OAr - , OAr n=1 2, 3, 4, 5. [00171]Alternatively, kinase inhibitors
32 discl osed herein can be obtained through the process as described in
Schene 6.wbnrew/my@soxy group in 7 is coupled with conporad/tBZo0m0eB60 basi c
conditions to afford conpound 28. The protecting group PG (such as acetate,
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[00142] The invention features pharmaceutical compositions that include a

compound of Formula (I) or a compound listed herein, and a pharmaceutically acceptable
carrier, adjuvant, or vehicle. The amount of compound in the compositions disclosed
herein is such that is effective to detectably inhibit a protein kinase, such as VEGFR/KDR,
and/or c-Met inhibitory activity. The compounds disclosed herein are useful in therapy as

antineoplasia agents or to minimize deleterious effects of VEGF and/or HGF.

[00143] Compounds disclosed herein would be useful for, but not limited to, the
prevention or treatment of proliferative diseases, conditions, or disorders in a patient by
administering to the patient a compound or a composition disclosed herein in an effective
amount. Such diseases, conditions, or disorders include cancer, particularly metastatic

cancer, atherosclerosis, and lung fibrosis.

[00144] Compounds disclosed herein would be useful for the treatment of neoplasia
including cancer and metastasis, including, but not limited to: carcinoma such as cancer of
the bladder, breast, colon, kidney, liver, lung (including small cell lung cancer),
esophagus, gall-bladder, ovary, pancreas, stomach, cervix, thyroid, prostate, and skin
(including squamous cell carcinoma); hematopoietic tumors of lymphoid lineage
(including leukemia, acute lymphocitic leukemia, acute lymphoblastic leukemia, B-cell
lymphoma, T-cell-lymphoma, Hodgkin's lymphoma, non-Hodgkin's lymphoma, hairy cell
lymphoma and Burkett's lymphoma); hematopoietic tumors of myeloid lineage (including
acute and chronic myelogenous leukemias, myelodysplastic syndrome and promyelocytic
leukemia); tumors of mesenchymal origin (including fibrosarcoma and
rhabdomyosarcoma, and other sarcomas, e.g. soft tissue and bone); tumors of the central
and peripheral nervous system (including astrocytoma, neuroblastoma, glioma and
schwannomas); and other tumors (including melanoma, seminoma, teratocarcinoma,
osteosarcoma, xenoderoma pigmentosum, keratoctanthoma, thyroid follicular cancer and

Kaposi's sarcoma).

[00145] The compounds also would be useful for treatment of ophthalmological
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nL) was ae@l@épum@aw ingludipg &%asgulalﬂa%emfwng BRI HpCton. fiahtiFons at 0 C.
After st 'rét{n!of)ﬂ e tfd1&itd] %Bro?la@ﬂé%nd B&%ﬂcﬁﬁ{:glh%nm féhHe[l"i‘Sﬁ}i\@fﬁlaV‘@{r%g up to room

terrperature an contlnue ostir at rt for hrs e mxture was dil uted
with 180 hﬁmmham«&mweﬂmasp%whta%@hsmcxﬂwr,eoathah)gmlsh@dlowmaﬂigwt m. of 0.1 N

HC1, foI u each phase was
extract ed %Igét%%sm%ggﬁ%){nahggghﬁ? cori&lﬁgl lng?&g ggg{sﬁ%were dried
over Na2$@&bph¢rylh)t avledasanidr monsef bateeehd dlsovémw.thérfwmakeesprddt@tlvms purified
by a SI|IC col iy hr ongt o e ghe desired conpound
22 5 pal Vg sk ST Bl PR SR RO kel Proplnt ek i A ERUERE oSO T
11- 1 NWR (adﬂ)achmonﬁX}aa&)ular&yﬁﬁrﬁéhnemhlht& 5.4Hz, 3H), 1.39 (d, J=6.6Hz, 3H),
30(s 3H), 3.75 (d, J=3.2Hz, 3.78 (s, 3H), 4.05 (m 1H), 423(t

1) 6. 4038 SLo gy &égl%gefﬁ@%#fié K Bl s f 85 1
J=12 HZ ]:bl)dltl&hs zﬂch(as diaBbijc redn@Bthiy and ﬁlfréyoangloédthj fihe tbihpoundddisdloned 1H) , 7 55

o ZH) hi]igdn ar((lgl %]iseftﬁ n T?Zﬂied%gfoélpoé%gfood H_QV ina tumor(m a 51ﬂgject 2['}_1|Z 1H), 8.66 (d,

J=5. 2Hz,

(S)-(( R) <hmpdundS dik¢ 1@t herdin(afe fed iRy dLihe eddudctich-of hekyhghefwiluaar hanoyl) - 5-

met hy1- 3- 0xo- 2- phenyl- 2, 3-di hydropyrazol 1-yl) propan-2-yl) 2-am nopropanoat
[00173] T6"8%ol ution of (S)-((R)-1-(4-(3-fluoro-4-(7-met hoxyqui nol i n- 4-

yl oxy) phenyl
car banoy 1)6187 et hyBesBde@kﬁﬂgust,ehﬂ lﬁgrlhuﬁl,aﬁ frditimynir pyercampburitls yit)apro@ipear 2- y1)

A T o e i N LB e S T et

W w wat emaaahdle Rédeni Oanddie likRORY otiNZ e@bmslpllfteraﬁlmaﬁhacladksmﬁmncm)@s wag$ degassed
under vacuum and hen urged wi,th H2. The reaction m xture was stirred at
't or - 269 MEL e FOmRAROUNE O T BT S (e P TP Rald and t he

resi due %&pwgm@gvmvgmg@w (5 m.x3). The filtrate used for the next step
i mredi atel y.

[00148] Where the plural form is used for compounds, salts, and the like, this is

taken to refer to also a single compound, salt, and the like.

[00149] The treatment method that includes administering a compound or
composition disclosed herein can further include administering to the patient an additional
therapeutic agent (combination therapy) selected from: a chemotherapeutic or anti-
proliferative agent, or an anti-inflammatory agent, wherein the additional therapeutic agent
is appropriate for the disease being treated and the additional therapeutic agent is
administered together with a compound or composition disclosed herein as a single dosage
form or separately from the compound or composition as part of a multiple dosage form.
The additional therapeutic agent may be administered at the same time as a compound
disclosed herein or at a different time. In the latter case, administration may be staggered
by, for example, 6 hours, 12 hours, 1 day, 2 days, 3 days, 1 week, 2 weeks, 3 weeks, 1

month, or 2 months.

52



M5 (ESI, pos. ion) mlz: 614.1 (M+l). Step 3) (S)-((R-1 -(443
-fluoro-4-(7-met hoxyqui nol i n-4-yl oxy) phenyl ¢ arb anoyl)-5- nethyl-3

- 0X0- 2- phwoyebt21®63di hydr opyrazol -1 -yl ) propan-2-yl) 2 Pamiuse@oop’3ano at e
fumarate [00174] To a sol ution of

(S)-((R-1-(4-(3-fluoro- 4-(7- met hoxyqui nol i n- 4-yl oxy) phenyl

car banpoyl) - 5- met hy1l- 3- oxo- 2- phenyl - 2, 3- di hydr opyr azol - 1-y1) propan-2-y1) 2-
am no pr gpARoAt e (B idvdiBon Qsé‘-feﬂﬂ%‘s)& phdthdat @Ahiide b LoWRO6T A LA tie) Was

added fumaric acid (23.2 ng, 0.2 mol, Shantou Xilong chem cal factory).
After stickpiewgs YBEFRoorgMet thaeingladascppictiniztha el Withs: cosmewitt ¢rat ed i n _vacuo,

and the 165 0n V}?s%lo%écyﬁéréhhh%r% daﬁs&@ﬂhﬁbﬁ%ng‘ﬁé{o’%}?&%éé&l Fldmd v = 1:5).

The sollé was collected b tration, washed with EtO0Ac (5 nlix3) and dried
under va@@@lmﬂtWh@ﬁ\g@"ttheaftbetlh@blé@ﬁp@maé@aﬁCWI@HS@)WIQFe(t@]B?achl‘rg 81 9.

M5 (ESI, NNV (400M—|z
d6. DvE0) <O lu‘g&%ﬂ §i. 8%%@%%%@0?3%%1 %S’ gﬁa“‘zgdéléé%e l%qyméﬂ% 5
3 59 (dd,a cdtori c2ider cell;aldammthmper:@elgzhn(osa,rlaﬁlel)tnceece%a (mtdpalﬁa:&emetil a J = 16Hz,
4, 27 d J=9. 2Hz
6. 60 (5. CatgR i s A e gl il it Gyt Rymd S5 5 1,
1H) 7 43161§mce¥1ir])11; ca7c1153?ona(dﬂl d blpddev cdm@er(cell, a2ddptric ca®Bofmddell, Ai}ﬁacﬂdﬂzl J=12. 8HZ
10.87 (s, 1H). Exanple 2

( S) ( ( R nf&igﬂyflgmfs Cﬁr(ﬁplc?mﬁ k- ar@%ﬁrg)ﬂ?cfﬁp Odlallﬂikﬁ"‘a%gy) phenyl car banoy1) - 5- net
hy1l- 3- oxo2- phenyl- 2, 3-di hydropyrazol - 1-yl ) propan-2-y1l) 2-am nopropanoate
benzoat e 0015[1D01751}r76hiéed hdréie a pwthpd wi chhitaisn gV BPER edd/acc-Ofalkimgset 0 t he
procedure descri i.n Exanple .l Ste Y ysi.ng . .
() (R Faft 3 BRositht S fadsysles Boteore HE A v sise sl ar o
anoyl) - 5compbuynli-o3 corop®ition dizeloydd-hdredn. Tt eydrbiplogiandampley lay pycdpeiiy, 2- y1)
2- am nopr opanoat e ... 0.1 nmol ). and benzoic. acid (24.4 , 0 2 mmol,
T an & CHAM AR LB SR PR P e Cap B S TSRhET as
pal e yel leiackthérdof Bidpdigh mdtérial obfinelVBomEaShampeiSor ck@dt)s thdrést, Hibidbldod( Mr1) ;
LCMS Rt: 3.422 m.n;

‘saliva, urine, feces, semen, tears, or other body fluids or extracts thereof. Inhibition of

kinase activity, particularly VEGFR or c-Met kinase activity, in a biological sample is

useful for a variety of purposes known to one of skill in the art. Examples of such

purposes include, but are not limited to, blood transfusion, organ-transplantation,

biological specimen storage, and biological assays.

[00152] In certain embodiments disclosed herein, an "effective amount" or
"effective dose" of the compound or pharmaceutically acceptable composition is that
amount effective for treating or lessening the severity of one or more of the
aforementioned disorders. The compounds and compositions, according to the method
disclosed herein, may be administered using any amount and any route of administration
effective for treating or lessening the severity of the disorder or disease. The exact amount
required will vary from subject to subject, depending on the species, age, and general
condition of the subject, the severity of the infection, the particular agent, its mode of
administration, and the like. A compound or composition can also be administered with

one or more other therapeutic agents, as discussed above.

[00153] The compounds disclosed herein or pharmaceutical compositions thereof
may also be used for coating an implantable medical device, such as prostheses, artificial

valves, vascular grafts, stents and catheters. Vascular stents, for example, have been used
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11-1 NVR (400MHz, d6-DVBO): 6 1.28 (d, J=4.0Hz, 3H), 1.32 (d, J=6.8Hz, 3H),
2.87 (s, 3H), 3.61 (m 1H), 3.79 (dd, J=3.6Hz, J=19.2Hz, 1H), 3.99 (s, 3H),
4.09 (m WopRo1a193(m 2H), 5.28 (s, 2H), 6.46 (d, J=5. ®ET/USIHD2B6AT (t,
1H), 7.28 (m 3H), 7.38 (d, J=7.6Hz, 1H), 7.46 (m 3H), 7.57 (m 3H), 7.91
(dd, J=2.0Hz, J=14.4Hz, 1H), 8.10 (d, J=7.6Hz, 3H), 8.28 (d, J=9.2Hz, 1H),
8.67 (d, J=5.2Hz, 1H), 10.78 (s, 1H). Exanple 3

(S-((R 1&0\(&@6& Bt Q- Mowﬁtgfa@w%gs@lqbdlmfémﬁgx)y){@a@mhﬁaémmy 1) - 5- net
hy1- 3- ox02- pheny1- 2 3-.di hydr opyrazol - 1-yl ) pr opan- aﬁf%éﬁat#-amnopropanoate

net hanes yFNgfights or ot Trommlﬁet]ahiﬁélewtswékébﬁ%@ﬁ@%@l atomddeiedi ng to the

pr ocedur
(50~ (R 1o Eac YRER D (e ATEEL bl e b P S s doviseari e

car banoy PhamBapgattinglly-@caprablcopipesifipn Qormlrmnlg;a@pmpymdzié@l O&ecgﬁ@)repn .opan-2-y1)
2- am nopropanoate (61.3 ng, 0.1 mml) and net hanesulfonic acid (19.3 ng, O

2 mmol ,  $harghal %lﬁﬂg@caétm@%ﬂtﬁ@%en@?a@&%ﬁ&éﬁo@gfco/a{o-tédjﬂﬁlgla{(ﬁgbgletdew & conpound

was obtained as a pal e yel |l ow sol i pos. ion)
m z: 61421 dengribpd in GS\VRutRit Nog, 999362n 588603 pgsing 5304121, the contents of each

(S)-((R) %wﬁl‘h&% 1%&@&% ?4] yyé%?&&k@‘ﬁér%ﬂl”*rg{%dgﬁ%gp %é_ tgﬁlﬁgf\géi%hﬁ)%@@my 1) - 5- met

hy1- 3- oxo razol am nopr opanoat e 4-
met hyl be rppb'n@gq hfag:m]alseuch as a hydrogel polymer, polymethyldisiloxane, polycaprolactone,

polyethylene glycol, polylactic acid, ethylene vinyl acetate, and mixtures thercof. The
coatings may optionally be further covered by a suitable topcoat of fluorosilicone,
polysaccarides, polyethylene glycol, phospholipids or combinations thereof to impart
controlled release characteristics into the composition. Implantable devices coated with a
compound disclosed herein are another embodiment disclosed herein. The compounds
may also be coated on implantable medical devices, such as beads, or co- formulated with
a polymer or other molecule, to provide a "drug depot" thus permitting the drug to be

released over a longer time period than administration of an aqueous solution of the drug.
GENERAL SYNTHETIC PROCEDURES

[00155] Generally, the compounds disclosed herein may be prepared by methods
described herein, wherein the substituents are as defined for formulas (I), (IV) or (V),
above, except where further noted. The following non-limiting schemes and examples are

presented to further exemplify the invention.

[00156] Persons skilled in the art will recognize that the chemical reactions
described may be readily adapted to prepare a number of other compounds disclosed
herein, and alternative methods for preparing the compounds disclosed herein are deemed
to be within the scope disclosed herein. For example, the synthesis of non-exemplified
compounds according to the invention may be successfully performed by modifications
apparent to those skilled in the art, e.g., by appropriately protecting interfering groups, by
utilizing other suitable reagents known in the art other than those described, and/or by
making routine modifications of reaction conditions. Alternatively, other reactions
disclosed herein or known in the art will be recognized as having applicability for

preparing other compounds disclosed herein.
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[00177] To a sol ution of

(S)-((R-1-(4-(3-fluoro-4-(7-nmethoxyqui nolin-4-yl oxy) phenyl

car banoy Wo2emet1 el - 3- oxo- 2- phenyl - 2, 3- di hydr opyr azol - 1PgT)ysecapanr3ge yl) 2-
am nopropanoate (61.3 ng, 0 1 mml) in EtOAc (15 nlL)/MeOH (10 nL) was added
p-tol uene sulfonic acid (38 ng, 0.2 mml, Shanghai chem cal reagent
factory). After stirring for 40 mn, the mxture was concentrated in vacuo,

and the nesyhted ojnlhddan Gé‘s‘érlM‘édtﬂéld%V ﬁihpégsumeer@fse MaRkkcG2nnt) / Et0OAc (10 mi)
foll owed by EtOAc (5 nlix3 give the title conpound as yellow oil (59 6

ng, 60 %temp%uremﬁ setdeygh lnudéal)eeweiSIH%Baagfnfé vee purghesaeromy congmgggiahi n

Exanpl e J,nsliers: Aldrich Ch 1C Arco Ch 1C d Alfa Ch |
(S) - ( (R ~Jorlg; Al Shemigal Gompany, rCOU|er1“8“’?n°z‘?3p§‘Pyany)phaenyﬁmcl%ar bamoy1) - 5- met

hy 1- 3- ox d2mphaexyad @e@-umdwﬁmpmqrmunﬁcaﬁop prigprarihe2wipe Jndicatedi Gopnobanoat e
| to th

o ocedur S e PSRkl cony RAUTRAMIR SR SRELAFORSAAN oty © L1

(S)-((R @a(lgtb(lg Gilhnghua)Rebg(ﬂ?t Gremimak Faptim @Ioi Ictd4Gyilml9K)u Rdageny [Chemical

b h - 2-
2 am nopy SaRoRa 1S R SRR LT i P AR SRR (25 2 .

2 mol , ‘Enamngdameammbmféabﬁaotoy}) The t|tIe conpound was obtained as a
vvhite solid (66.3 ng, 94.0 %9. MS (ESI, pos. ion) nmz: 614.1 (Mtl); LCMS

Rt: 3.53 1F1 1. 34 ( d,
J=7. 2Hz, %@8 g‘kl%@dgoél[g—ngzdlg’gﬁ%f BNEQ%E %1%8?]_[&6(12 W‘f{‘e c}ﬁ_%me% %%ﬂlg(?@ih?
4.03 ( dd so]&eﬂf v@ﬁzpdlﬂmlAh]zydrcmHﬁ,Hz@lzaﬁd Celd’]; Wer® oRhingd By=tB@hizing fhiel) , 4. 87 ( m
1H), 6. 47 H) ( J=9 36 (dd,
I ohe . Syl tatlEopdre zﬂ%anﬁﬁﬁf\f@iﬁﬁemeﬂ% Ve pibarafy >, 58" (aq,
J=2. 4Hz, I\Ih§S(34.[2deuselH) 8.23 (d, J=9.2Hz, .63 (d, J=5.2Hz, 1H), 10.87
(s, 1H). Exanple 6
(S) ((R (3-fluoro uin henyl car banoyl) - 5- net
hy1- 3- oxcgéo l(sé]e ny1- Jﬁhe:fe%“ﬁ %ﬂ?@l&% 8%&“6 ﬁ?nergS“erXﬁyz y%) MR RGPropanoat e
( 28 3S) - 2f Bnrog¢Mdrga>n>os wu’:th lanlatigg tube (unless otherwise stated) in anhydrous solvents,

and the reaction flasks were typically fitted with rubber septa for the introduction of

substrates and reagents via syringe. Glassware was oven dried and/or heat dried.

[00160] Column chromatography was conducted using a silica gel column. Silica
gel (300 — 400 mesh) was purchased from Qingdao Ocean Chemical Factory. 'H NMR
spectra were recorded with a Bruker 400 MHz spectrometer at ambient temperature. 'H
NMR spectra were obtained as CDCls, dg-DMSO, CD;0D or dg-acetone solutions
(reported in ppm), using TMS (0 ppm) or chloroform (7.25 ppm) as the reference standard.
When peak multiplicities are reported, the following abbreviations are used: s (singlet), d
(doublet), t (triplet), m (multiplet), br (broadened), dd (doublet of doublets), dt (doublet of

triplets). Coupling constants, when given, are reported in Hertz (Hz).

[00161] Low-resolution mass spectral (MS) data were also determined on an
Agilent 6320 series LC-MS spectrometer equippd with G1312A binary pumps, a G1316A
TCC (Temperature Control of Column, maintained at 30 °C), a G1329A autosampler and a
G1315B DAD detector were used in the analysis, An ESI source was used on the LC-MS

spectrometer.

[00162] Low-resolution mass spectral (MS) data were also determined on an

Agilent 6120 series LC-MS spectrometer equippd with G1311A Quaternary pump, a
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[00179] The title conmpound was prepared according to the procedure descri bed
in Exanple 1 Step 3 by using

(S) - ((R -wodr(BideBuor o- 4- ( 7- met hoxyqui nol i n- 4-yl oxy) pheayluseo1aor7360

anmoyl) - 5-met hy1l- 3 -oxo- 2-phenyl -2, 3 -di hydropyrazol -1-yl ) prop an-2-y1)

2- am nopropanoate (61.3 ng, 0.1 mmol) and L - tartaric acid (30.0 ng, 0.2
nmmol ). The title conpound was obtained as a white solid (70.5 ng, 89.2 %
Ms (ESI, cﬂ@%AW@@)(T%geratﬁﬂeﬂcolm()i\@fl()olmh&n&%tﬂheda?t:s@@cﬁwﬂsildﬂ NVR (400MHz,
d6- DVBO) 1.08 29 (d 8Hz, "3H), 1.99 (s, 1H),

2.79 (s, aBﬁqyampéewde§d3lﬁ>@AMteCBO¥wrealﬁfd e arghois, p8 EShygpreeavay (dd,

J=2. 8Hz, u’ged]élﬂ?ré_g(:]f\b[gspe%tréiﬁetéls 5H), 4.29 (dd, J=9.6Hz, J=16.8Hz, 1H), 4.86

(m 1H), 6.47 (d, J— , 7.31 (dd, J 2. 4Hz J=8. 8Hz 1H) 7.36 (dd,
J=2.0Hz, J=8.8Hz 4H), 7.54 (t, 7.62 (t, H) 7.99 (dd,
J=2. 4Hz, (093] 2, Bqt CMSzBeccrame@rsngwqmmqy'Wlté apAglent Zpunx SR, 1H), 10. 88

(s, 1H). CEPS TP 3D ?n 5um column. Inject volumn was demded by the sam le concentratlon
(9-((R) - 4-(3-f1'uor o- 4- ( 7- et hoxyqui nol i n- -y_b(;%{L eny carbam)yl) 5- et

hy1- 3- oxérilﬁ wriyte was 8omlimpiar s/ Blxo peaks yeneppessdad ipwaiglonshrbpanoat e

hydr ochl gy e d
a%:/cor di n% ?Igﬁ‘t [Ed %4égch%ur e cflepq)lg2 ?%15 ¢ E‘dII:"g? Ceac H? nﬂ\%@By 3@?‘{6‘8
(S)-((R '011% mr(lli?-ﬁcidjo ﬂlbﬁa@uf(ewalﬁmt(ﬂﬁ@w]ﬁh Thc)glladllemt-cy)hqlmgl) is shown in Table 2:

phenyl car banoyl) - 5- et hy1- 3- oxo- 2- phenyl - 2, 3-di hydr opyrazol - 1-y1) pr opan- 2-y
1) 2-ami nopropanoate (61.3 ng, 0.1 Tasld and a saturated HCl solution in

Et0OAc (3 nL).| The. ti (%ﬁiﬁ coppountl(Awsngbteai ned as aBpakeryel l ow solid (57.1
ng, 83 %. MS (E | s) i on) . Ko BIX0H) (M+1) ; 10GABCORQH)3. 61 mi n;
5-100 95-0
3-6 100 0
6-6.1 100 -5 0-95
6.1-8 5 95
[00164] Purities of compounds were also assessed by Agilent 1100 Series high

performance liquid chromatography (HPLC) with UV detection at 210 nm and 254 nm
(Zorbax SB-C18, 2.1 x 30 mm, 4 micorn, 10 min, 0.6 mL/min flow rate, 5 to 95 % (0.1 %
formic acid in CH;CN) in (0.1 % formic acid in H,O). Column was operated at 40 °C.

[00165] The following abbreviations are used throughout the specification:

HOAC acetic acid

MeCN, CH;CN acetonitrile

NH; ammonia

NH4Cl ammonium chloride

HBTU O-benzotriazol-1-yl-N,N,N',N'-tetramethyluronium hexafluorophosphate
HATU O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate
PyBop benzotriazol-1-yl-oxy-tripyrrolidino-phosphonium hexafluorophosphate
Pd,(dba); bis(dibenzylideneacetone) palladium

BINAP 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl

TEAC bis(tetra-ethylammonium)carbonate

BBr; boron tribromide

BSA bovine serum albumin

Br, bromine
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1F1 NWR (400MHz, d6-DMSO): M 07 (d, J=6.4Hz, 3H), 1.34 (d, J=7.2Hz, 3H),
2.78 (s, 3H), 3.88 (dd, J=6.8Hz, J=12.4Hz,1H), 4.0 (s, 3H), 4.04 (d,

J=3. 6Hz, wH2p104128%3(dd, J=8.8Hz, J=16 Hz, 1H), 4.85 (m PHI/USE18/02736)
J=4.8Hz, 1H), 7.42 (m 2H), 7.54 (m 2H), 7.61 (m 3H), 8.04 (dd, J=2.4Hz,
J=12.8Hz, 1H), 8.44 (m 3H), 8.9 (d, J=6.0Hz, 1H), 10.93 (s, 1H). Exanple 8
(S)-((R-1-(4-(3-fluoro-4-(7-nmethoxyqui noli n-4-yl oxy) phenyl car banoyl) - 5- net

hy1l- 3- ox%@ry\o@y@ﬁ_gutgbg}i,clamﬁ%pyr azol - 1-yl ) propan-2-y1l) 2-am nopropanoate
2- hydr oxgro anel, 2, 3-tricarboxylate [00181] The title conpound was
pr epar ed @riHg eBopHe procedure described in Exanple 1 Step 3 by using

(S) - ((R dudideidobdmor o- 4- (7- met hoxyqui nol i n- 4-yl oxy)

phenyl car banoyl) - 5- met hy1- 3- oxo- 2- phenyl - 2, 3-di hydr opyrazol - 1-y1) pr opan- 2-y
1) 2-ami kd¥rlopdaroftra desitragdny, 0.1 mmol ) and citric acid (38.4 ng, 0 2
mol , Ti gﬂ?é-o Fhem cal Factory). The title conpound was obtained as a white
solid (78. , 19 %9. M5 (ESI, pos. ion) mz: 614.1 (Mtl); LCMS Rt: 3.61
m n. Exargill eofger(l) iodide

(S -((R) - 1-{4-(3-fl uoro-4-(7-nmet hoxyqui nolin-4-yl oxy) phenyl car banoyl) - 5- net
hy1- 3- ox%—%ﬁ%ﬁiﬁe—ﬂf& di hydr opyr azol - 1-yl ) propan- 2-y1) 2-am nopropanoat e

sul f at e DBU 08iB2pHibecld[6 #l0dunclosypencnd was prepared according to the

pr ocedur crihed in Exanple,1l Step 3 by using

(S)-((R %fg‘(?‘i léa}“?yd%}%ln&?‘( 9IRS hoxyqui nol i n- 4- yI oxy)

phenyl camiamogiik)prbpyratdiychrbdxpx@- 2- phenyl - 2, 3- di hydr opyr azol - 1- y1) propan- 2-y
1) 2-am ﬁﬁgrod?.anoat (61.3 ng, 0.1 mmol) and sulfuric acid (19.6 ng, 0.2
mrol ). THEES FPreRy, "vas obtained as a white solid (63.4 ng, 89.2 9.

M5 (ESI, DEsDh dintiyl B¥licafbbdyldte(M-1); LG MS Rt: 3.59 min. Exanple 10
(9-((R) - 1-%4_— (3-fluoro-4-(7-met hoxyqui nol i n-4-yl oxy) phenyl car banoyl) - 5- net
hy1- 3- ox AP HERphylformangidey dr opyr azol - 1- yl ) propan- 2-y1) 2- ami nopr opanoat e
succl nat @MAP 4-dimethylaminopyridine

DMSO dimethylsulfoxide

EDC, EDCI 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
dppa diphenylphosphoryl azide

EtOAc ethyl acetate

HBr hydrobromic acid

HCI hydrochloric acid

HOAt HOAT 1-hydroxy-7-Azabenzotriazole
HOBt 1-hydroxybenzotriazole hydrate

H, hydrogen

H,0, hydrogen peroxide

Fe iron

LiHMDS lithium bis(trimethylsilyl)-amide
LDA lithium diisopropylamide

MCPBA meta-chloroperbenzoic acid
MgSO, magnesium sulfate

MeOH, CH3;OH methanol

Mel methyl iodide

CH,Cl,, DCM methylene chloride

NMP N-methylpyrrolidinone

mL, ml milliliter
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[00183] The title conmpound was prepared according to the procedure descri bed
in Exanple 1 Step 3 by using

(S - ((R) -woQd4r(B1deBuor o- 4- ( 7- met hoxyqui nol i n-4-yl oxy)  PCT/US2010/027360

phenyl car banoyl) - 5- et hy1- 3- oxo- 2- phenyl - 2, 3-di hydr opyrazol - 1-y1) pr opan- 2-y
1) 2-am nopropanoate (61.3 ng, 0.1 nmmol) and succinic acid (23.6 ng, 0 2
nmml , Shantou Xilong chem cal factory). The title conpound was obtained as
a white s@lhigheth8.5 Ny, 93.7 9. M5 (ESI, pos. ion) mz: 614.1 (Mrl); LG MS
Rt: 3. 418 mn; 1F1 NVR (400MHz, d6-DWVsO): 6 1.06 (d, J=6.4Hz, 3H), 1.23 (d,
J=2. OHz, Pd{§ pallpdipg qnecartppy 3 59 (dd, J=7.2Hz, J=14.4Hz, 1H), 3.94 (s, 3H),

3.98 (ddpgd53 Rk 4.27 (dd, J=9.2Hz, J=16Hz, 1H), 4.83 (m
1H), 6.47 g c)gbiﬁa e, 6 60 (s AH). 7.31 (dd, J=2.4Hz, J=9.2Hz, 1H),

7.36 (ddpd ztDdedltumB}’Cdee 1H, 7.43 (m 4H, 7.53 (m 1H, 7.62 (t, 2H),

7 98 (dd = ﬁ:—gz- i (d, J=9.2Hz, 1H), 8.62 (d, J=5.2Hz,
é{?é???gh !ﬁz—llﬁadﬂlgiétﬁ‘p 1e Tl}é&rlphgsp%ﬁl.e - |

( S) ( ( R) PilcdppH) CBA-bisalighedylphosphe hdyEexnpgeriepelladiund chibadey ) phenyl car banoy1) - 5- net

hy1l- 3- oxqR- phenyl- 2 3-di hydropyrazol - 1-yl ) propan-2-y1l) 2-am nopropanoate

mal eat e %‘%Bﬁlféﬂ]e%grg%é%puﬁfon of

(S) - (( R) PBS(pho{patlbufferod 4alin@ - met hoxyqui nol i n- 4-yl oxy) phenyl

car banoy henyl 2, 3-di hydropyrazol -1-y1l) propan-2-yl) 2-
ami no- pr%’@éﬁb@%@ B“I‘Sﬁ"’(?élo“é} 1 mml) in EtOAc (15 ni)/MeOH (10 mL) was
added nalkBCO; potadivp?GarZona®, 0.2 nmol, Shantou Xilong chenical factory).
After StiT{éF:I for 40 m.n, the m xture was concentrated in vacuo, and the
resul ted PRASMRRLHEN G th a mixture of MeOH (2 ni)/EtOAc (10 ni)

f ol | owed R%/rtEio@ACte&lﬁer%i@B) to give the title conpound as yellow oil (62.6
ny, 85.6 9

Rt'retention time

NaHCOs sodium bicarbonate
NaBH,4 sodium borohydride
NaBH;CN sodium cyanoborohydride
NaOtBu sodium tert-butoxide

NaOH sodium hydroxide

NaClO; sodium chlorite

NaCl sodium chloride

NaH,PO4 sodium dihydric phosphate
NaH sodium hydride

Nal sodium iodide

Na,SO4 sodium sulfate

TBTU O-benzotriazol-1-yl-N,N,N',N'-tetramethyluronium tetrafluoroborate
THF tetrahydrofuran

Et;N, TEA triethylamine

TFA trifluoroacetic acid

P(t-bu); tri(tert-butyl)phosphine
NBS N-bromosuccinimide

TBAI Tetrabutylammonium iodide
H,O water
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M5 (ESI, pos. ion) mz: 614.1 (M+tl); LC-MS Rt: 3.428 mn. Exanple 12
(S)-((R-1-(4-(3-fluoro-4-(7-nmethoxyqui nolin-4-yl oxy) phenyl car banoyl) - 5- net
hy1l- 3- oxoRophsym1662, 3- di hydr opyrazol - 1-yl ) propan- 2-y1l) 2cartSaapoopanoat e
phosphoric acid [00185]To a sol ution of
(S)-((R-1-(4-(3-fluoro-4-(7-nmethoxyqui nol i n-4-yl oxy) phenyl

car banoyl) - 5- net hy1- 3- oxo- 2- phenyl - 2, 3- di hydr opyr azol - 1-y1) propan- 2-y1) 2-
am no- pr @Rpapaie (61.3 ng, 0 1 mmol) in EtOAc (15 nL)/MeOH (10 L) was
added phosphoric acid (19.6 ng, 0.2 nmol). After stirring for 40 mn, the
m xture was cgncentrat ed irkevacugo and thesresubéed 0|F!6 was {Washed W|th a
m xture of MeO Qr?ﬁ'leIOAc rﬁ_ﬁ_,ol | oy Et OAc 3) to give the
title conpolird yel | ow F6id N MO, 8109 “NHYS ('ESA; & ion) mz:
614.1 (Mrl); LGMS Rt: 3.47 min. Exanple 13 3

(S)-((R-1-(4-(5-(7- rret hoxyqui nol i n- ékryl oxy) pyri djan- 2- yI carbapsyl) - 5-net hyl

- 3-0x0- 2- phenyl- 2 3-d hydropyrazol 21-yl ) prigpan- -yl) 2:am nopr opanoat e
fumarate N CooN Sta ﬂﬁ - —— m
(S)-((R-1-(4- (PS oxyqeé-p &~ Yyl ox n- 2- y10ca y1) - 5- met hy1l

- 3- o0xo-2-phenyl -2, 8- d| hydr opyr azol - "1- yl ) propan- 2-y1) 8
2- (benzyl oxycar bonyl am no) propanoate [00186] To a m xture of (R) -
1- ( 2- hyddoxdppl opy 1Kmhse(i6hibi?orr8eﬁwgboyfqhhemm ¢an-bg prophrsd Yy pherpireticss-

3y1)5 g - . I rh m de (1.93
03 6o Mt gt PO Aadh oy 'L Ga HEBYE ARRlRs Ep0RLRABRT S

Chem cal n@@tipn khBeny s@hcks BMB af ﬁpp@@)r@te té’mﬁﬁatmrmhch fAIOadjdiﬂh): N gg@iprit.  of
CH2C12 at, 0 C wa DCSOIdé dln)in
por t1 one g HRE O BTGRPl WEa b G b 8 TR 2 Then ¢ ne
m xt ur e wasdit\ar el prsehe af@d mthszmechaftsmdﬁ; Anitine® itdondweskdaitsd i r at rt for
20 hrs. hem ture s diluted with of CH2Cl1 andthere ul ted
S0l Ut 1 on TV Rt R 6 TR BT 555K SATIoR 1918 v By TGS st ur at ed
NaHCC3. Tine hadiugogsuphastpv@sl 46 tmeiaiio Wl ukingh OMGrifDide BEonBiuch and

POCI; or SOCI, under heating conditions to afford quinoline chloride 5. Coupling of 5

with appropriate aryl derivatives (with a free OH group) yields substituted diaryl ethers 6

(for references, see Kubo, K., et al, J. Med Chem., 2005, 48, 1359; Harmange, J.-C., et al,

J. Med Chem., 2008, 51, 1649.). The protecting group PG is removed to provide

compound 7, which is condensed with E-L (L = a suitable leaving group such as OMs, Cl,

Bror I, E is a moicty as defined by R'R* Yy, Y,and W orits precursor) to afford kinase

inhibitor 8.
Scheme 2
Ar Ar
o} N'\ 0, N
N HO N
o o 4 Bno\n)\;< \>*R X ‘>\R
BnO o) o o) o
)E:f/N—Ar ., bBn ))%N—Ar ~2t0 $O
! N R R
H H NH ANH
9 10 pd " pg
[00167] Substituted pyrazolone derivatives 11 can be synthesized through the

procedure depicted in Scheme 2. 5-Methyl-2-aryl-1,2-dihydropyrazol-3-one is first
acylated with alkyl chloroformate to afford 9 under basic conditions (such as Ca(OH), in
dioxane or 2-MeTHF under heating conditions). The free nitrogen on the pyrazolone ring
9 can then be alkylated with chiral oxiranes in the presence of Lewis acid such as

Mg(Cl104),, Ca(SO5CF3),, etc. to afford intermediate alcohol, which is coupled with
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t he conbi ned organi c phases were dried over Na2SO4, filtered and
concentrated in vacuo. The residue was purified by a silica gel colum

chr omat ogwephw/{1E6BAC) to give the desired conpound as &Cpaiseoipmbi3ew solid
(2.0 g, 74.1 %. Ms (ESI, pos. ion) mz: 731.3 (Mrl); 1F1 NMR (400MHz,
CDC13): 6 1.09 (d, J=6.4Hz, 3H), 1.33 (d, J=8.0Hz, 3H),2.82 (s, 3H), 3.79
(dd, J=4.0Hz, J=15.6Hz, 1H), 3.98 (s, 3H), 4.01 (dd, J=3.2Hz, J=8.8Hz, 1H),
i'H)13 (5dgép%lroﬁmﬁ{gmteét_e&ﬂm%md](wch ang%éJ' cfr'@bz %)H)tect&i @@nﬁn@&bld)‘lmﬁr @k, ‘; 36( 8?2
J=2. 4Hz, h3lpPfpixiensing agem, sgqh%mﬁl(wwm glv¢ 1r5@rn*(eﬂlatezlll1) Hy@omamn 0f2H) 8.39
(d J=9. tep. 2);, (S)-((R-1
- (5 3 mgh Shots Sl bltes dRad e o de ol Stg 4 Lo Bl L0 5 -
0X0- 2- pheffieyl C/2p32008; Mdﬁ%ﬁjyr az ol -1-yl)prop an-2 -yl) 2- am nopr opanoate
[00187] To a solution of conmpound (S)-((R)-1-(4-(6-(7-nmethoxyquinolin-4-

yl oxy) pySchi¢eme 3-

yl car banoyl)) - 5- met hy1l- 3- oxo- 2- phenyl 2, 3-di hX Wyrazol -

yl ) propan- 2-y1l) 2- (benzyl oxycarba | -vajmi no) profdanvate (73 rrg, 01 mol) in a
m xture of EtOAc (15 ni) afd 0 m_) wasy’ a ded catal yti c anount of
Pd/C (10 % -55%W/Wm rg)~udder KZegtmosphere. The
suspensi on was degass; N acu,ggma@,pa urlo th H2. The reaction m xture
was stirred at rt for 20m n under Bg oon.N The m xture was filtered and
the solid was washed wi t'h MeOH (5 m_x3) Thefiltrate was used for the next
step imedi ately. Mgy P; pos. ion) ngz: 14,1 (M) St ¢ip_8)
(S-((R-1-(4-(5-(7- t\ﬂoxyqui nol i n- 4 ﬁ%y) pyri di n- 7 aranoyl) - 5- net hyl
- 3- 0xo0-2-phenyl - { Md&)@wrazol propan- 2-y1)O (i nopr opanoat e

furrar ate [001a:§m'5 |troreduct|on RS,

(S9-((R-1-(4-( t hoxyqui noI| -yl oxy) pyri i -

yl car banoyl) - b - 3- 0X0- 2- phe 3/3 di hydﬁqm-l-yl ) pr opan- 2-y1) 2-
am nopropanoate (59,6 ng, 0 1 mml) i1 a mxture of Et@Ac (15 nL) /MeOH (10

m.) was added fumaric acid (23.2 ng, 0.2 mol, Shantou Xi |l ong chem cal
factory). After stirring for 40 mn, the reaction mxture was concentrated

i n vacuo,[o@Bg] t he sﬁﬁmdté@kmm 1ﬁﬁ1ysﬁ@1qlﬁldlsz:61@sddmeanma>ﬁtw g@epﬁ@hmlh@m of MeOH (2

m.)/Et0OAc (10 m.) (v/v = . The solid was collecte filtration,
washed wpr%eﬁtaeﬁ‘elnwtr%ems%lae ér@‘é@e%ﬁﬂ‘é‘rOf\,lédlﬂén%héﬁ‘}é‘tgﬁP%‘tmftst“é‘faf ord the
title COHEPLFWM?I &%Vﬁl%%@C JuHld 15D tec%én?oré@novet&@ Q@gp pion) nlz:
597.1 (M1 013 min; 1F1 NVR (400MHz, d6- 1.05 (d,

J=6. 4Hz @ldp to @r@aur(ddm é\%t@cwt ofFgrouppthgough g cogiing p@eeﬁg fqlhwedb&@est

J=14Hz, 1 dd,
J=9 2 HZ "%dllct?’ongo% i $o gréll,ﬁ!) affo?‘dsgc%n(pg?ndg%%o@é[%g Jo% %Iﬁﬂne%llﬂ'gn aczh 1%zhe( 2H)

7.31 (dd, pre}sa@e@ﬁ@ouph&@rezmt sxmm)is ERChgr E(IMUém)mshas c@znre(ddqmaier—mhlb?toem (t, 2H),

(o 1 BT g TR et Sopobioun 11 854 L 2637

Scheme 4
N2

N
- I
X Li
Dioxane PG P
N
17 18 19 O
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Exampl e 14

(S)-((R-1-(4-(5-(7-net hoxyqui nol i n-4-yl oxy) pyridi n-2-yl car banpoyl) - 5- net hy1l
- 3- 0x0- 2-wphenyit1@®3 3- di hydr opyr azol - 1-yl ) propan- 2-y1l) 2Paemiusepoopmeoat e
benzoat e [00189] The title compound was prepared according to the
procedure described in Exanple 13 Step 3 by using

(S)-((R-1-(4-(6-(7- rret hoxyqui nol i n- 4- yI oxy) pyridi n- 3-yl - car bamoy1) - 5- met hy

1- 3- ox0- 2- pheny1- 2, 3-; dr opyr azol hpropan 2-y1) 2- am n@- propanoat e
(59.6 ng, 0.1 mmol) benzoi ¢ amdﬁ ny, OZWIUWQ]/?ltIe
conmpound was obt ai as U aI e yeIJ) oI°| d (61.2 ng, .0 M5 (ESI, pos.

ion) mz: 5977 Q77 m ndee@eiampk
(S) - ((R)-1- (&, th???“ u n- -yl oxy) pyri dlmcar banoy1l) - 5- net hy1
- 3- 0X0- 2- phenyl %, 3-di hydr opycf*a oINl yl ) propan- 20y 82 ami nopr opanoat e

met hanesul f onat e [ 00190] The ti I e corrpound was prepared®according to the
procedure described in Exanpl e, using (S) - ((R -1 - (4 - (6 - (7
-metho xy quinolin- 4 - ylo ) r i din -3 -ylcarbanoyl)-5 -nethyl -
- 0x0- 2- phenyl =2 - di hydropyfazol -1 -yl )prop an-2-y1)2-am noprop anoate
(59.6 ny, O0-t—rmmot)- andRmesul fonic acid (19.3 ng, 0 2 mol, Shanghai
Ri chJoi nt DMA, Base Eso NI

[00169] Alternatively, kinase inhibitors discolosed herein can be obtained through

the process as described in Scheme 4. Thus, compound 20 is prepared through Pd

catalyzed amination of 2-chloropyridine derivative 19. Coupling of aniline 20 with an acid

followed by the removal of protecting group PG gives compound 22 (ref.: Liu, L. et al, J.

Med Chem. 2008, 51, 3688.). An appropriate group containing free hydroxy (OH) moiety

is appended to the quinoline portion to yield compound 23. In a special case, PG can be a

methyl group in compound 7, providing compound 21 as the desired kinase inhibitor.

Scheme 5

Ar
o IAr H ° N
F. NH, N E N ~ N\>\
HO A N _ R
e} R coupling o o} 0}
RE 0 0 reagent . h2:0
O e Ny
P .
RS N = 25 NH

NH RS N PG
1M o
24 PG

deprotection Kj/
— s

[00170] Alternatively, kinase inhibitors 26 disclosed herein can be obtained through
the process as described in Scheme 5. Amine derivatives 24 first coupled with acids 11 to
afford protected oi-amino acid derivatives 25. The protecting group PG (such as Boc or
Cbz) can then be removed under standard conditions to furnish kinase inhibitors 26

disclosed herein, preferably in a pharmaceutically acceptable salt form.
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Chem cal Reagents CO.). The title conpound was obtained as yellow oil (66.5
ng, 84 %. MS (ESI, pos. ion) nmz: 597.1 (M+l); LCGMS Rt: 3.130 mn.
Exanpl e 1O 2010/111063 PCT/US2010/027360
(S)-((R-1-(4-(5-(7-net hoxyqui nol i n-4-yl oxy) pyri di n-2-yl car banoy1) - 5- net hy1l
- 3- 0x0- 2- phenyl-2, 3-di hydropyrazol - 1-yl ) propan-2-y1) 2-am nopropanoate 4-
nmet hyl benzenesul f onat e [00191] The title conmpound was prepared accordi ng
to the preergfuge described in Exanple 13 Step 3 by using
(S)-((R-1-(4-(6-(7-nmet hoxyqui nol i n-4-yl oxy) pyridin-3-yl -carbanoyl) - 5- net hy
1- 3- oxo- 2- pheny1- 2, 3- di hydr opyr azol - 1-yl ) propan- 2- y1) 2- am no- pr opanoat e
(59.6 ng, 0.1 mol )Read R-tol uene sulfonie acid (38 ng, O 2o-fimol ,  Shanghai
*y);

Chem cal Reagent Fac The title conpound was obta a paI e yell ow
D0 W ES! e O )f”% p“’%ﬁi o LIvs Re: 30181

solid (77° 12 Ao
m n. Exanp {7°Ms Cs,CO;

(S)-((R)-1-(4%(5- (7 met hoxyqui noI i n-#-yl oxy) pyri di n- 2- yfcar banoy1) - 5- net hy1
- 3- 0X0- 2- ph'énwl 3 di hydr opyrazol - 1-yl ) propan-2-y1l) 2-am nopropanoate
oxal ate DNg2V CROH:s [00192] Thertitle cory;potmd was pr epir‘\ed according to

t he procedur §Ocr| R N deprotection HN

coupling Y}A/\)n\o (salt format|on A;v/(/\)n\o

n=1,23,4,5.

[00171] Alternatively, kinase inhibitors 32 disclosed herein can be obtained through
the process as described in Scheme 6. Free hydroxy group in 7 is coupled with compound
27 under basic conditions to afford compound 28. The protecting group PG (such as
acetate, benzoate or protected aminoacid) can then be removed under standard conditions
to furnish alcohol 29. Coupling of 29 with protected ai-aminoacid 30 with the aid of
condensing agents such as EDCI/DAMP afforded compound 31. The protecting group PG
(such as Boc or Cbz) can then be removed under standard conditions to furnish kinase

inhibitors 32 disclosed herein, preferably in a pharmaceutically acceptable salt form.

EXAMPLES

Example 1
(S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate fumarate

F
3.
o N)H—gtN
X \_N 2 x HOOC,
o0 ¢ W =

NH, COOH

Step 1) (S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-
methyl-3-o0xo0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-(benzyloxycarbonyl-

amino)propanoate

[00172] To a mixture of (R)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl-1-
(2-hydr- oxypropyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide
(2.0 g, 3.68 mmol), (S)-N-Cbz-alanine (1.647 g, 7.36 mmol, Shanghai Hanhong Chemical
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Exanmple 13 Step 3 by using

(S)-((R-1-(4-(6-(7-nmet hoxyqui nolin-4-yl oxy) pyridin- 3-

yl car banoyo)2eB/imedeBy 1- 3 - oxo- 2- phenyl - 2, 3 - di hydr opyr azeCTarsgéippeBpo an- 2
-y1l)2 -am nopropanoate (59.6 ng, 0.1 mml) and oxalic acid dihydrate (25.2
ng, 0 2 mol, Tianjin Chem cal Factory). The title conpound was obtained as
a white solid (65 ng, 95 %9. Ms (ESI, pos. ion) mz: 597.1 (Mtl); LC-MS Rt:
3.121 mi o, i b MK Mﬂ@,,ﬂ.@é%@m G 081 b AR, d@éd)EDé—-33 (d,
J=7. 2Hz, 3 b81 QQH? 53 dd, i) 1POHGh (3 fp 94 (s, 3H),
4.02 (dd soljd léﬁz 11304119 ﬂlﬂddlmlwr@w atQ—CzAzfﬁzstlrQ&%atM o hrs4. 85 (m
%H)Z 8Ly 5Jthe(lgactn$nﬁngt‘g% wa%ﬁgarmgdtgjlt Sl tegnp@ragfgand]coﬁtlﬁgé‘a 1Q éltmtng(zjr%‘] g oy,
J=9. 2Hz, h{fhe ipwre (s dijutel @ﬂzlSOm; of §H3BL.(he rowmited BIGRe el s 2Hz,

1H), 11.1

(S (R Stieg e EAATEL Bubfied by 50 mk of paurcd N, suton, THEQUSly o 1
- 3- ox0- thgﬂaemy Ext@,c&ddﬂ’rhyﬁﬂépﬁ(hmbk@laqdl thpe@ganedd:gah)c fhageriveopdredanoat e

becor dl ngv0 bt DS ANF EuiBfion e bR e e Vi Fuf I hctdR 5 P
(S-((R -cﬂ:lru(ntﬂl c¢1&n(a?egna3ﬂlh®¢mcb mglverthéldgsired(g@nmpmh(ﬂw’a-@-le yellow solid (2. 1

yl car bano ?? met hyl- 3- oxo- 2- phenyl- 2, 3- di hydr opyrazol - 1-y|)propan- 2-yl) 2-
am noprop% 051/08 (59.6 ng, 0.1 nmol) and tartaric acid (30.0 ng, 0.2 nmol).

The titl ound S, 0 asav\hlte solid (71.2 ng, 79 %. MS (ESI,
poS. ion?v[ O‘iga‘{’/m%%advﬁg? 3.045 min; 11-1NWR (400MHz, d6- DVBO):

6 1.07 (deﬁ (MHBH)DQJ; 882(@1 Hb_—é?'HiBiH) 133ﬁ)(d J%%Hz(:a{) 8bi)s, 33{)77 (m 1H),
3.94 (s, HO)? 29 (dd,
J=8. 8Hz, 3J516Hz33?H)Z 1H1) %%8 (Sn§H)ll4005 (IG B@ (‘83 (taj:%)a éﬁé (S iH) (4d. (dd

g g gﬁ J311;§4I:H'|4+371ﬁz 2, %@2((@]-3@){12 17H)5é4© tdd, #@8}127@(30}62 IHE‘ZH)M(? 83 (6
(d, J=5. 2ED,7.20Hd, J£2. 8&19, J(=é2Hzmﬁ) 7E3<7a(r%1¥IP@ 713;?(1n 5H), 741 (m lH) 747(m, '
(9)-((R -1%D(7455(@1 (zi%r?d*@wqybﬁfglmﬁnyh%ys)md' ﬂlg@}& Yﬂ{?%@%ﬂ“yl) 5-met hyl

- 3-0X0-2- phen dropyrazol -'1-yl) pr opa -’am nopr opanoat e
hydr ochl dF5 ddz, lH) 10.81 (s, 1H).

3

Step 2) (S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-
methyl-3-oxo0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoat

[00173] To a solution of (S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-
yloxy)phenyl carbamoyl)-5-methyl-3-ox0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl)
2-(benzyloxy- carbonyl-amino)propanoate (74.7 mg, 0.1 mmol) in a mixture of EtOAc (15
mL) and MeOH (10 mL) was added catalytic amount Pd/C (10 %, ~55% w/w water
content, 20 mg) under N, atmosphere. The suspension was degassed under vacuum and
then purged with H,. The reaction mixture was stirred at rt for 20 minutes under H,
balloon. The mixture was filtered and the residue was washed with MeOH (5 mLx3). The

filtrate used for the next step immediately.

MS (ESI, pos. ion) m/z: 614.1 (M+1).

Step 3) (S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-
methyl-3-oxo0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate

fumarate

[00174] To a solution of (8)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)
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WO 2010/ 111063PCT/ US2010/ 027360 [00194] The titl e conpound was prepared
according to the procedure described in Exanple 13, Step 3 by using

(S) - ((R) -WwoQ4r0(B1G63- net hoxyqui nol i n-4-yl oxy) pyri di n- 3- PCT/US2010/027360

yl car banoyl) - 5- met hy1- 3- oxo- 2- pheny1- 2, 3-di hydr opyr azol - 1-yl ) pr opan- 2-y1) 2-
am nopropanoate (59.6 ng, 0.1 mml) and a saturated solution of HCl/Et OAc
(3 m). The title conmpound was obtained as a pale yellow solid (55.6 ng, 79

0 S n am -y (1 I - n' 11-1NWR
(/()400M—|z( %géé y%)ﬁgg d;ﬁg)ﬂé féih%l 3%%2%311&1%%)3 dwd}ﬁ ARO1-1- ;?»1)1%% taHgn)z NReL (s,

3H), 3. sen{llawromanvats@ 3 1111&104f @A) 111F|)OA<4(193T110§\46 f0 meWaS(addedJ 12Hz 1H),

4.31 (dd 1 J=8. 8Hz,
ity (7 g At:unl%l% %,:%(23 3 D%%O& Ifﬂglolr_bbbanto%t )ﬁﬁ)n& @hen%tﬁl faCZOl’Q)élA(ﬂféijtlrfqngﬁfOflw 1H), 7.98

(dd, J=2 namzthe tpﬂ@wzmlxtumyas @napatritgd mesutaszthimldugmszcrwalhaedzmst 1H),

(8551 (dd, l\é%(b?% ng%'ﬁ'fg]gtbﬁgc &%L)%\m =1: 5% % sgg&iwaslco:ﬁegttgby ﬂlﬁgtlgtﬁ%vasﬁ'elab 11.37

(S)- ((R) -wmth(EtO(%(ﬁ LBl indxlyigdiinmdst vavudmyd gixy Yheyitle domp@inglag ambaemfid) - 5- met hy 1
- 3- 0x0- 2- yg1 @ 3-di hydr opyrazol -1-yl ) propan-2-yl) 2-ani nopropanoate

2- hydr ox;gpr op§ 2 3- tricar boxyl ate [00195] The title conpound was

d h Ex | 13 St 3Db
pLePar el chngl ey QPEGUE egcrdegyin Sxarple 13 Step S by using

yl car barrdﬁl\)ME{erHz’LdamxSB)Zs p)m)e iy, I=@ 483z @ijm&)@lyramiz- IHyb)yprgpan- 2-y1l) 2-
o nopr BAOPL 59,810 0o TP b LS00 P T 2™ ot o
(75.4 ny,42773801=9.M8z, (ERHZ 0DS4.83 aR) 1HY €47 R T=s14tt 1)1, 6ldo-(VEHRt7.313. 018 mi n;

(dd, J=2.4Hz, J=9.2Hz, 1H), 7.36 (dd, J=2.0Hz, J=8.8Hz, 1H), 7.43 (m, 4H), 7.53 (m, 1H),

7.62 (t,2H), 7.98 (dd, J=2.4Hz, J=12.8Hz, 1H), 8.23 (d, J=9.2Hz, 1H), 8.62 (d, J=5.2Hz,

1H), 10.87 (s, 1H).

Example 2

(S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-

2-phenyl-2, 3—dihydr0pyrazol—1—yl)pr0pan—2—yl) 2-aminopropanoate benzoate

[00175] The title compound was prepared according to the procedure described in
Example 1 Step 3 by using (S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl
carbamoyl)-5-methyl-3-ox0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-amino-
propanoate (61.3 mg, 0.1 mmol) and benzoic acid (24.4 mg, 0.2 mmol, Tianjin Chemical
Reagent Factory). The title compound was obtained as a pale yellow solid (64 mg, 74.7

%).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.422 min;

'H NMR (400MHz, dg-DMSO): & 1.28 (d, J=4.0Hz, 3H), 1.32 (d, J=6.8Hz, 3H), 2.87 (s,
3H), 3.61 (m, 1H), 3.79 (dd, J=3.6Hz, J=19.2Hz, 1H), 3.99 (s, 3H), 4.09 (m, 1H), 4.97 (m,
2H), 5.28 (s, 2H), 6.46 (d, J=5.6Hz, 1H), 7.17 (t, 1H), 7.28 (m, 3H), 7.38 (d, J=7.6Hz, 1H),
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11-1 NVR (400MHz, d6-DVBO): 6 1.08 (d, J=6.4Hz, 3H), 1.33 (d, J=7.2Hz, 3H),
1.99 (s, 1H), 2.60 (dd, J=15.2Hz, J=36.8Hz, 8H), 2.81 (s, 3H), 3.88 (dd,
J=7.2Hz, WebdioaHizg631H), 3.94 (s, 3H), 4.02 (m 1H), 4.3PCrds201dm9738Hz,
J=16Hz, 1H), 4.86 (m 1H), 6.51 (d, J=5.2Hz, 1H),7.31 (dd, J=2.8Hz, J=9.2Hz,
1H), 7.43 (t, 3H), 7.55 (t, 1H), 7.63 (t, 2H), 7.83 (d, J=2.8Hz, J=8.8Hz,
1H), 822(d J=9.2Hz, 1H), 8.34 (d, J=3.2Hz, 1H), 8.37 (s, 1H), 8.63 (d,

J=5. 2Hz, 7 (ms, 301 7559 (ﬁ153H)1|7|)91 (chmeIzeJQM 4Hz, lH) 8 10 (d, J=7.6Hz, 3H),
(S)- ((R) 1- (4- (5-(7- net qui nol i n- 4-'yl oxy) g{i |n2ylcarbarmy1) 5-nmet hyl

- 3- ox0- 2-8.35Hdn2 2Dz 3LH; %962/56%%{%7@I1H1 1917%%6 n- 2-y1) 2-ani nopropanoat e
sulfate gy [Ilgﬂfl $6] The title conpound was prepared according to the
procedur e 3 cribed in Exanple 13 Step 3 by using

(S) - ( (R {D-((B)-1-64-(Crlvaso-Ha X yepthorpduirelip-4yyloxyplppyicatb am@yl)-5-methyl-3-oxo-

m nopr opdma o (REYEY %%Blimﬁn@?‘? bR S U S

The title conpo was d as a white solid (56.5 ng, 78.5 %. MS
(ESI, pos. |on)o @9 1 1); LCGMs Rt: 3.057 min; 11-1NVR (400MHz,
d6- DIVBO) 6 O Hz 3H) .@Gofd, J=7.2Hz, 3H) 2.80 (s, 3H),
3.71 (dd,_ J 4 H?\% 3.94 (s, 3H), 3. 99 (d, J=16Hz, 1H), 4.29
(dd, J=9. JN-16Hz o Nem 1H), 6.52 (d, J=5.2Hz, 1H), 7.31 (dd,

J=2.4Hz, J= 92Hz 744( J=7.6Hz, 3H), 7.54 (t, 1H), 7.62 (t, 2H),
7.82 (dd, J=2.8H, J92Hz 1H), 8.22 (d, J=8.8Hz, 1H), 8.34 (t, 2H), 8.37

(s, 1H), 8168 (d, ’ﬂhe%t?e"cl%mpélhbd was blepda (a@oorcilxﬁ'g to tfé%’r@&!dﬁre%%scnbed in
(S) ((R)- 1 4 (5- t hoxyqui nol i n-4-y in-2-yl carbanoyl)-5-net hyl
- 3- 0X0- 2Exglméh3}18tg> %bxdmggcﬁgwﬁ} :vey 8 ﬂuvpﬁﬁmhpxzqmghnzﬁl -BRknpIghanoat e
succi nat &arbamoyl)-5-methyl-3-ox0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-amino-

propanoate (61.3 mg, 0.1 mmol) and methanesulfonic acid (19.3 mg, 0.2 mmol, Shanghai

RichJoint Chemical Reagents CO., Ltd). The title compound was obtained as a pale

yellow solid (61.2 mg, 76 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.47 min;

Example 4
(S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate 4-

methylbenzenesulfonate

F
. O
(@] NH N

o}
~ o~ 1 1%
O N " )ﬁ/ NH
A\ (@) 2

[00177] To a solution of ($)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)
phenyl carbamoyl)-5-methyl-3-ox0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-
aminopropanoate (61.3 mg, 0.1 mmol) in EtOAc (15 mL)MeOH (10 mL) was added p-
toluene sulfonic acid (38 mg, 0.2 mmol, Shanghai chemical reagent factory). After stirring
for 40 min, the mixture was concentrated in vacuo, and the resulted oil was washed with a
mixture of MeOH (2 mL)/EtOAc (10 mL) followed by EtOAc (5 mLx3) to give the title
compound as yellow oil (59.6 mg, 60 %).
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[00197] The title conmpound was prepared according to the procedure descri bed

in Exanple 13 Step 3 by using

(S) - ((R) -WwoQ4r0(B1G63- net hoxyqui nol i n-4-yl oxy) pyri di n- 3- pCTarSk@ony1350

- 5- et hyl- 3- oxo- 2- phenyl- 2, 3- di hydr opyr azol - 1-y1) propan- 2- y1) 2- ami nopr opano

ate (59.6 ng, 0.1 mmol ) and succinic acid (23.6 ng, 0 2 mmol, Shantou

Xilong chem cal factory). The title conpound was obtained as a white solid

(55 g, ;ﬁgsm B i6ESh/z: PAS. (M-Q) LG RE9Z9 hik MF1); LC-MS Ri: 3.021 nin.
anpl e

(S) ((R) -Exapplg%- (7- met hoxyqui nol i n- 4-yl oxy) pyri di n- 2-yl car banoy1) - 5- net hy1

- 3-0X0- 2+ )o{cﬁpy. Aot DY ARG o o LR ORAI AL by 25 ARPRLQPancat e

mal eat e 00198] The title conmpound prepafred accordi ng't e

pr ocedur @-rheryrl; %él@ydrﬁpmhﬂﬂy@pmearswb @nbyomgfrangate oxalic acid

(S9-((R-1-(4- (6-F(7 rrethox i nol i n-4-yl oxy)pyridin-3- yl carbanoyl)

-5-net hyl- 3- oxo en |hydropyrazol 1-y1l) propan-2-yl) 2- am nopropano

ate (59.6 ny, leic acid (23.2 ng, 0 2 nmmol, Shantou Xil ong

chem cal fa orrpound was obtai ned as a whi te solid (67.8
ng, 88 %\ I pos zH 597.1 (M+l); LCMS Rt: 3.011 min; 1F1

NVR (400MHz, d6- DVBO): 6 1 d“ JORCRY 3H). 1.34 (d, J=7.2Hz, 3H), 2.81

(s, 3H, 3.91 (d, J=6.8Hz, 1H), 3.92 (s, 3H) 4.02 (dd, J=2.8Hz, J=16Hz,

1H), 4.30 (dd J92Hz J=16. 4Hz, 1H), 6 (m 1H) 615(s,3H) 7.33

(dd, J=2.[09%78] =9 Bptitl emynpomdws(ptepa@mﬁccoydl%w(the progefurczlegibed in 2H) | 7. 84

(dd, J=2. P&ﬁ; h 2t 6 8.66 (d,

3=5. 6Hz. E&E&Ple%ﬁ 5 (ys 1,1511%0_?%') &gg r(é) %eﬂgoig 42(|71%netﬂdi%/qu1§01§1 4- gfltoxy)%'ﬁlényl

(S)- ((R) canbemoa(lm(rmlméﬁmﬂﬁphemdm hdibydromsgopyyidionaR 2yl Gaaniaeroy 1) - 5- net hy 1

bﬁogggofl o oM OR YA A8l deid LRSS Zink1d.2 45T AgRH,OPanoat e

Chemical Factory). The title compound was obtained as a white solid (66.3 mg, 94.0 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.53 min;

'HNMR (400MHz, de-DMSO): § 1.07 (d, J=8.4Hz, 3H), 1.34 (d, ]=7.2Hz, 3H), 2.79 (s,
3H), 3.89 (dd, J=6.8Hz, J=14Hz, 1H), 3.94 (s, 3H), 4.03 (dd, J=7.2Hz, J=14Hz, 1H), 4.30
(dd, J=9.2Hz, J=16Hz, 1H), 4.87 (m, 1H), 6.47 (d, J=4.8Hz, 1H), 7.32 (dd, J=2.8Hz,
J=9.2Hz, 1H), 7.36 (dd, J=1.6Hz, J=8.8Hz, 1H), 7.44 (m, 4H), 7.54 (t, 1H), 7.62 (t, 2H),
7.98 (dd, J=2.4Hz, J=13.2Hz, 1H), 8.23 (d, J=9.2Hz, 1H), 8.63 (d, J=5.2Hz, 1H), 10.87 (s,
1H).

Example 6
(S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate (2S,3S)-2,3-

dihydroxysuccinate
O HOOC_  OH
- 7\ \jCOOH
JS/NHZ
[00179] The title compound was prepared according to the procedure described in

Example 1 Step 3 by using (S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl
carbamoyl)-5-methyl-3-oxo0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-amino-
propanoate (61.3 mg, 0.1 mmol) and L - tartaric acid (30.0 mg, 0.2 mmol). The title

66



[ 00199] The title conmpound was prepared according to the procedure descri bed
in Exanple 13, Step 3 by using

(S) - ((R) -WwoQ4r0(B1G63- net hoxyqui nol i n-4-yl oxy) pyri di n- 3- PCT/US2010/027360

yl car banoyl) - 5- met hy1- 3- oxo- 2- pheny1- 2, 3-di hydr opyr azol - 1-yl ) pr opan- 2-y1) 2-
am nopropanoate (59.6 ng, 0.1 mmol) and phosphoric acid (19.6 ng, 0.2
nmmol ). The title conpound was obtained as yellow oil (60.2 ng, 84.5 %9. M

(ESI, pogompOml wik dbtam@d asla & Micdldolid kfo MagRi9.2 ) 013 min. Exanple 25
(S)- ((R) 1- %4 (5-(7-nmet hoxyqui nol i n- 4- yfgoxy) pyri di n-2-yl car banoyl) - 5- net hy1l

- 3- 0x0- 2'M$>g§ig>’ s Aosr iz NidrqRyngaat-vs it 3 Bo @R@n- 2- y1) 2-am nopropanoat e

acetate The titl e conpound was prepared accordi ng to the procedure
H

descri bedHlNMEXéQ%{HéZ 13 DS¥Y: 3 119§ (didimdtz, 3H), 1.29 (d, J=6.8Hz, 3H), 1.99 (s,

S)- ((R 1 |

1S ety TSI S0 DRSOV DD) (N B fag, AR STV D)

am noproﬁalﬂ)&ﬂEII@BQIS(w@H) @.29 (dddt).oldnd=He#H, ¢ Hach & ((l 2H2 6mF,(d,0. 2 mml)
(Be pod S Y P A e R B R s R ™ o
d6- DVBO) 456, 715406 1(1), 7.6256, %hiz7.9BHd), 1-2.422, (=513.2H]zD],H)18 29(c(,d=92l[iz71Hb;lz 3H)
2.79 (s, 3H), . J=6.8Hz, J=14.0Hz, 1H), 3.93 (s, 3H), 3.99 (dd,

J=3. 2|(4§, Saé_j)f%’.%ﬁgﬁzf(l‘lc—kﬁ;lﬁ%’ %d, J=9. 2Hz, lJ_D:16.0 Hz,(iH),I_DAf. 83 (m(lH),

6 51 (dd Exdmpletz, J=7.6Hz, 1H), 7.29 (dd J 2 4Hz, J=9.2Hz, 1H), 7.42 (m

7.53 ( 1 . J=9, 2Hz, 1H), 8.21 (dd,
J 2 8Hz, @L@)zll@ (31&6“0% (fé?‘}le(ﬂ{PD&Y‘l mim OX@E‘@H ]P&Hr%aff%l) 5@%1'%@69' J=2.0 Hz,
J=5.6 Hz 2 ghichyl- 213]-d111§dr()[$yraszl'-u—yl) ﬁfpt—?y’l)&@mmopropanoate hydrochloride
(S)-((R-1-(4-(5- 47 met hoxyqui nol i n-4-yl oxy) pyri di n-2-yl carbanoy1l) - 5- met hy1

- 3- 0x0- 2- phenyl- - di hygdr @azol 1-yl) propan-2-yl) 2-am nopropanoate
et hanesul fonat eo NH

= \-N 2 x HCl
~ = 7\ 0
0 N - OJH/NHZ
[00180] The title compound was prepared according to the procedure described in

Example 1 Step 3 by using (S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy) phenyl-
carbamoyl)-5-methyl-3-ox0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-amino-
propanoate (61.3 mg, 0.1 mmol) and a saturated HCI solution in EtOAc (3 mL). The title

compound was obtained as a pale yellow solid (57.1 mg, 83 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.61 min;

'H NMR (400MHz, de-DMSO): 31.07 (d, J=6.4Hz, 3H), 1.34 (d, J=7.2Hz, 3H), 2.78 (s,
3H), 3.88 (dd, J=6.8Hz, J=12.4Hz,1H), 4.0 (s, 3H), 4.04 (d, J=3.6Hz, 1H), 4.29 (dd,
J=8.8Hz, J=16 Hz,1H), 4.85 (m, 1H), 6.87 (d, J=4.8Hz, 1H), 7.42 (m, 2H), 7.54 (m, 2H),
7.61 (m, 3H), 8.04 (dd, J=2.4Hz, J=12.8Hz, 1H), 8.44 (m, 3H), 8.9 (d, J=6.0Hz, 1H),
10.93 (s, 1H).

Example 8
(S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate 2-hydroxypropane-
1,2,3-tricarboxylate
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[ 00201] The title conmpound was prepared according to the procedure descri bed
in Exanple 13 Step 3 by using

(S) - ((R) -WwoQ4r0(B1G63- net hoxyqui nol i n-4-yl oxy) pyri di n- 3- PCT/US2010/027360

yl car banoyl) - 5- met hy1- 3- oxo- 2- pheny1- 2, 3-di hydr opyr azol - 1-yl ) pr opan- 2-y1) 2-
am nopropanoate (59.6 ng, 0.1 mml) and ethanesul fonic acid (22.1 ng, 0 2
nmml , Shanghai Ri chJoi nt Chem cal Reagents CO., Ltd). The title conpound

was obt ai ned as Ilom10|l .6 ng, 80.8 %9. MsS (ESI, pos. ion) niz:

597. 1(M+l); LC- M5 . Exanpl e 27

(S)-((S)-1-(4- ( t hoxyqui npelcper 4- yl oxy) phenyl car banoyl) - 5- net
hy1l- 3- oxo2- opyrazoPXﬁO PB@bpan 2-y1l) 2-am nopropanoate
fumar at e <

(S)-((9)- = (4-( quoro 4- (7 Ae 6§qu|noI|n 4-yl oxy) phenyl car banoy1) - 5-
met hyl - 3- oxo- 2- pheny1- 2, 3-di hydropyrazol - 1-yl ) propan- 2-y1)
2-(benzy|oxycarbony|anino)propanoate [ 00202] To a sol ution of

(S) - N-(3{60180) 0- 4- The-titkztdompyadi wea Ipkaparkd wbxdin ploehyfrodedutelescribed in

0 o0 DG ST R R BT i b N S e ¢
Hanhong Gh®ein6a)-5@thyl-31Ro 2 ﬁﬁdyl%h&&o&ga@l 1ny1)§ﬁ>pmmly1) Alnageli n) in 30 ni

of CH2Cl2 at OCég?s added EDC sol.id 04 nmol, Aladdin) in
por t i ons PrOPABOALS (o o ree. Ndmagh eaceist ap@<§%4mga92@r@lf@fmfmﬁl?ml d then the

reaction mtzsiyylrﬁemgcmlscmdwapoﬁtgmé@mmm@n@g fmg,aMdystirred at rt for
20 hrs. The m xture was diluted with 180 CH2C12, and the result solution

was washegs Widihd. idn) M@ 4(13Q-AbXxH)-Md ®f: b ewadn by 50 nL saturat ed NaHCGS.

The aqueous phase was extracted with Et0Ac (50 nmLx3), the conbi ned organic
phases wd@milg ©d over Na2504, filtered and concentrated in vacuo. The

resi due \Q@F((@}J[J(zf tseﬁiudw 4m%&ﬂo&?qlgﬁdthp&lesgp&liwl@ammg,nﬁpJa%tﬂyE@Q&@) to give

t he desired conpound as a pale yell ow sol ESI, pos.
ion) nz: 2- p}mgyl@)ﬂ.pqmydropyrazo -1-yl)propan-2-yl) 2- amlnopropanoate sulfate

\O \L JH/NHZ H,S0,

[00182] The title compound was prepared according to the procedure described in

Example 1 Step 3 by using (8)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy) phenyl-
carbamoyl)-5-methyl-3-ox0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-amino-
propanoate (61.3 mg, 0.1 mmol) and sulfuric acid (19.6 mg, 0.2 mmol). The title
compound was obtained as a white solid (63.4 mg, 89.2 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.59 min.

Example 10
(S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-
2-phenyl-2, 3—dihydr0pyrazol—1—yl)pr0pan—2—yl) 2-aminopropanoate succinate

% 1 Jﬁ/

NH,
COOH

[00183] The title compound was prepared according to the procedure described in

68



1F1 NMR (400MHz, CDC13): 6 1.21 (d, J=5.4Hz, 3H), 1.39 (d, J=6.6Hz, 3H),
3.0 (s, 3H), 3.75 (d, J=3.2Hz, 1H), 3.78 (s, 3H), 4.05 (m 1H), 4.23 (t,
1H), 4. 95w0=0101H)0635. 09 (dd, J=12.4Hz, J=37.2Hz, 2H), 5PRZ/USA10827B6@Hz,
1H), 6.40 (dd, J=0.8Hz, J=6.0Hz, 1H), 7.16 (t, 1H), 7.22 (dd, J=2.8Hz,
J=12Hz, 1H), 7.27 (t, 2H), 7.35 (m 5H), 7.41 (m 1H), 7.47 (m 1H), 7.55
(m 2H), 7.90 (dd, J=2.0Hz, J=14.4Hz, 1H), 8.28 (d, J=9.2Hz, 1H), 8.66 (d
J=5. 2Hz, EkbbhpleiGiéls 6 LR Ruoro-4- h lin-4-yl henyl-
(9-((5)- (36(3}&’1 i ér((ﬁgt%o& AN Koy qumoge%ﬁ(}gall)reb%rmyl) 5-
met hyl - 3-Cé§bém2¥1bﬁéli*?§/}!|}’-1§ 30 leiﬁré@z@pma%@i }ﬁ)a@awl y{) Pyamino-

2- am nopr, 9@%9&%@3 Q%@%]Jﬁoﬁaﬁ@ u%lhfa%cﬁf(236m 02mm 1, Shantou Xilong

(S)-((9) (3- quoro (7-met uinolin f ld¥

phenyl - c&h@awﬁﬁaymﬁ)ﬁbch?qasmﬁw@dﬂwb&éﬁyiuﬁaaﬂu%Hy 6pyrmez 887 Vo)1 ) pr opan- 2-
yl) 2- (benzyl oxycarbonyl am no) pr opanoat e &74 7 nmy, 01 mol) in EtOAc (15
m) / MeOHS (B0, pes)ioman/zatddddMAD:dlyMSRapdlhminf Pd/ C (10 % -55% w w wat er
cont ent, %Eﬂg N PENS|40 in vacuo
and pur eﬁimntﬁ4 4%5%92&50?2§8#?£t%?§2%§§ st|¢1P3W@& 9§9?%§%2o m n under
H2 baI I odh{) 3T¥be(dd 8. 2zt 4 dHnald]f 3.94 @r Bi), A8 (ddr &334, & Méig, Whished wi th
MeOH (5 i a e xt. . st i dibately. M5
(ES! pogﬂ—z g%],)J J ﬁz = ﬁiﬁﬁﬁm\ﬁ%@( fﬁ)p6 % (4,185 DXL S &8 (smaredy 3

(S)- ((S){ddQﬁz4B@ﬂ#%ﬁHQJEB(ﬂ%ﬂﬁdﬂé&pﬁhﬁhﬁmﬁh;H{yVﬁxyypthystamb&npyl)-5-

net hyl : Y12, 3-di hy r 5-1=Y] L Rropan- 2- _

2- anlnopr5%éhégﬁgﬁgﬂﬁﬁﬁéiéﬂﬁgﬁg%§¥¥ﬁzﬁﬁi%%@’%%2%%uﬁ§x§€g%£gé%%ﬁéd accordi ng

to the pne@eMMWQsdescribed in Exanple 13 Step 3 by using

(25)-(9S)- gﬁ (4- (7- met hoxyqui nol i n- 4-yl oxy) - 3-

fluorophgﬁﬁ lbanDyl) 2, 3-di hydr o- 5- net hy1- 3- oxo- 2- phenyl pyrazol -1-yl ) pro

pan 2- y123)-@Ry)- U@@(ﬁﬂ@di@ﬂt(eﬁlﬁaﬂlo&y(?tgmolﬁéﬂ- msqk en?l@ﬁ’rbﬁrﬁdi’jﬂ)’ﬁlﬁle&@llg k@3.2 ng, 0
mmol , Shant qu Xi | ong chem cal factor e title conpound was obt ai ned

as a pal éRpEnIcy- A8y 4apYrEs -5 YR oPay > g o amingproneapate pakatci on) nfz: 614. 1

(Mrl); LCGMS Rt: R3.418 min; 1 NNR (400MHz, d6-DWVSO): 6 1.04 (d, J=5.6Hz,

3H), 1.09 (d, J@@g (s, 3H), 3.93 (s, 5H), 4.27 (m 1H), 4.81
(s, 1H), 6. 47( , 6 55 (s, 2H), 7.32 (dd, J=9.2Hz, J=28.8Hz,
2H) , 740( N B, 7.59 (t, 1H), 7.95 (d, J=13.6Hz, 2H), 8.21
(d, J=s. /, 8 59 (d g@gz,HogH), 39,84 (s, 1H). Exanple 28

(S)-((S)-1- (4 (3-fluoro-4- (73 f hoxyqui=rol i n- 4- yl oxy) phenyl car banpy1) - 5- met
hy1l- 3- oxo2- phenyl- 2, 3-di hydropyrazol - 1-yl ) propan-2-y1l) 2-am nopropanoat e
benzoat e [00184] To a solution of (S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)

phenyl carbamoyl)-5-methyl-3-ox0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-

amino-propanoate (61.3 mg, 0.1 mmol) in EtOAc (15 mL)/MeOH (10 mL) was added

maleic acid (23.2 mg, 0.2 mmol, Shantou Xilong chemical factory). After stirring for 40

min, the mixture was concentrated iz vacuo, and the resulted oil was washed with a

mixture of MeOH (2 mL)/EtOAc (10 mL) followed by EtOAc (5 mLx3) to give the title
compound as yellow oil (62.6 mg, 85.6 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.428 min.

Example 12
(S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate phosphoric acid
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WO 2010/ 111063PCT/ US2010/ 027360 [ 00205] The title conpound was prepared
according to the procedure described in Exanple 13 Step 3 by using

(2S) - (S) -Wwo(4r(U1¢63- net hoxyqui nol i n- 4-yl oxy) - 3- f | uor opheaylusaribansyd) - 2, 3-d
i hydr o- 5- net hyl- 3- oxo- 2- phenyl pyrazol - 1-y1) propan- 2-y12- am nopr opanoat e
(61.3 ng, 0.1 mmol) and benzoic acid (48.8 ng, 0 4 mmol, Shantou Xil ong
Chem cal Factory). The title corrpound was obtained as a pale yellow solid
(64.1 mgy, 75 %9. BB (ESI, o ion) mz: 614.1 (Mtl); LCGMS Rt: 3.422 mn;

1F1 NMWR (400|sz )o 6 P8 (d, J=4.0Hz, 3H), 1.32 (d, J=6.8Hz, 3H),
2.87 (s, 9(dd J=3.6Hz, J=19.2Hz, 1H), 3.99 (s, 3H),
409(m 1 7(mO N5 28(s oH), 6.46 (d, J=5.6Hz, 1H), 7.17 (t,
7. 28 -k 7.38 Hz, 1H), 7.46 (m 3H), 7.57 (m 3H), 7.91
(dd J=2. 0z, JZ14. 4k, N{“‘d 47 6Hz, 3H), 8.28 (d, J=9.2Hz, 1H),

8.67 (d, J =5, 2Hz, 1H), 10 78 (s 1H). Example 29
(S)-((S)-1-(4-( 3-f | uor o- 4- (7- met hoxyqui nol i n- 4-yl oxy) phenyl car banoyl) - 5- net
hy1- 3- oxg@18hENY 1- Po Bsdtithyndit Y1 RZ16{4-(3-ftlo}p4-opasthdxyljnoRn-amilagpr opanoat e

B oo SvSLEk RO s R g USRS gaor o o the
(29) - (S) adridApofanbdtc '(f@lt ﬁﬁé,\/(ﬂlltnlﬂﬁi iR EdoNE (JPSM])L)ZMeOH (10 mL) was added
quorophenyI car bam dlh ro-5-net hyl- 3- oxo- 2- phenyl pyrazol - 1-y1) pro

pan- 2- y 1 Phosphpritisid Gééﬁ%@é gl 3“%?@Stlr@m&f%é'e|n)lnath@mﬁﬁlﬂrﬁavﬁésu| fonic acid

(19. 3 Y ,cofkedtrdBPlhvashARANaE R Wi w@ﬁ%@vﬁﬁlalﬁﬁ(ﬂﬂ@ﬂﬁﬁe@@ 3 Ltd ). The
title conpound was obtained as a yellow solid (58.2 ng, 72 % MS (ESI,

pos. i on)MpfEAOAG{ W) mL) follayed Wt%cﬁﬁ mIzx3ntp ghyerthe %??mpéulgbas yellow

(S)-((S) o 6742(1% @Mm)ro 4- ( 7- met hoxyqui nol i n- 4-yl oxy) phenyl car banoyl) - 5- net
hy1- 3- ox02- phenyi 2, 3- d| hydr opyr azol - 1-yl ) propan- 2-y1l) 2-am nopropanoate 4-

met hyl beM§(]§S§,%o%QB®t1§/Z. 614.1 (M+1); LC-MS Rt: 3.47 min.

Example 13
(S)-((R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-ox0-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate fumarate

O—@—NH ) N/@
~o N \\“‘\LO NH, HOOG
B COOH
Step 1) (S)-((R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-
0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-(benzyloxycarbonyl-

amino)propanoate

[00186] To a mixture of (R)-1-(2-hydroxypropyl)-N-(6-(7-methoxyquinolin-4-
yloxy)pyridin- 3-yl)-5-methyl-3-0x0-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide
(1.93 g, 3.68 mmol), (S)-N-Cbz-alanine (1.647 g, 7.36 mmol, Shanghai Hanhong
Chemical CO., LTD.) and DMAP (0.90 g, 7.36 mmol, Aladdin) in 30 mL of CH,Cl, at 0
°C was added EDC solid (2.116 g, 11.04 mmol, Aladdin) in portions. The mixture was
continued to stir at 0 °C for 2 hrs, and then the mixture was warmed up to room
temperature, and continued to stir at rt for 20 hrs. The mixture was diluted with 180 mL of
CH,Cl; and the resulted solution was washed with 30 mL of 0.1 N HCI, followed by 30
mL of saturated NaHCOs. The aqueous phase was extracted with EtOAc (50 mLx3), and
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[ 00207] The title conmpound was prepared according to the procedure descri bed
in Exanple 13 Step 3 by using

(2S) - (S) -Wwo(4r(U1¢63- net hoxyqui nol i n- 4-yl oxy) - 3- f | uor opheaylusaribansyd) - 2, 3-d
i hydr o- 5- net hyl- 3- oxo- 2- phenyl pyrazol - 1-y1) propan- 2-y1l- 2- am nopr opanoat e
(61.3 ng, 0.1 mmol) and p-toluene sulfonic acid (38 ng, 0.2 nmol). The
title conpound was obtained as a yellow solid (70.8 ng, 71.5 %9. Ms (ESI,

pos. lon)thefdo%lbl&%rghn{cwhés)es wb@d}{@d&er 1@2%94, Hlté}ed dfdleoNMR b #@ Mo, CDCL3) © 6
1.04 (d, J=6Hz, 3H), 7 (d, J=6.8Hz, 3H), H, 2.78 (s, 3H),

3.76 - 3.1de re(sﬁue pal] purgiegj)y_a sglcg gel@@-]un;pmhronzptwap(hg ((Et%c togigothe 4. 15 (m

1 48 2 0 7.13 - 7.23 4H), 7.34 -
H) %esﬁgd%gmémn{ijamgalgygﬁo“(gwhd‘lZ'é% 4574 (/dd 3219, 6Hz. J:2|(-Irzn, 1::{)'), 8 35

(d iy et Bls, BniRa(fh1 ISBGHE, 1H), 10, 84 (s, 1H). Exanple 31
(S)-((S)-1- 24 (3-f1 uor o- 4- (7 met hoxyqui nol i n- 4-yl oxy) phenyl car banoy1) - 5- net

hy1- 3- oxoH W&N@@l\.@{zsfdlmyd@ opY (hZoh 4tz gH), ﬁrﬁp{érﬂ‘zbﬁzg 312284 (nol¥Hopanoat e
sul fate 0 h p a th

S oeser  HLBLAOELE Ll P RHAC IR B Ao SRR A 10

(2S) - ('S) J%6.8Hz,(414. (THZ]'EHDLGbQAC[m mH), 464 dy, lJex gz 3=6. OHz 1H), 5.06 (s, 2H),

pan- 2.y 1 DA Qo BpHbe SR 5 it 1 " T ARG FB30% (4 Tl 901 mol /1

Shant ou Xinl gty 7Shendigak 2Bac LAy, 38)39(ahe9QHkIH{)p©a$@uMM@@lﬂpuajzoesj as a
yell ow solid (61.5 ng, 86.5 %9. M5 (ESI, pos. ion) mz: 614.1 (M+l); LC M5
R : 3.53!H)n. Exanple 32

(S)-((S 'S16p(2§($)3((lij ugr e ﬁ Iﬁ&h@@qmﬁ&mm Yofridin 2lyGeeybaphenyleanagroy 1) - 5- met
%%ég_{ gXOO)Z(OB p%gr)llyl -2 3- dlhydropyraZOEY glggr%{)an 2-y1) 2%211?rrl)oaprr]0p%ngate) 2-am nopropanoat e
[00187] To a solution of compound (S)-((R)-1-(4-(6-(7-methoxyquinolin-4-
yloxy)pyridin-3- ylcarbamoyl))-5-methyl-3-oxo0-2-phenyl-2,3-dihydropyrazol-1-
yl)propan-2-yl)2-(benzyloxycarbonyl-amino)propanoate (73 mg, 0.1 mmol) in a mixture
of EtOAc (15 mL) and MeOH (10 mL) was added catalytic amount of Pd/C (10 %, ~55%
w/w water content, 18 mg) under N, atmosphere. The suspension was degassed in vacuum
and purged with H,. The reaction mixture was stirred at rt for 20min under H, balloon.
The mixture was filtered and the solid was washed with MeOH (5 mLx3). The filtrate was

used for the next step immediately.

MS (ESI, pos. ion) m/z: 614.1 (M+1).
Step 3) (S)-((R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-
0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate fumarate

[00188] To a solution of (S)-((R)-1-(4-(6-(7-methoxyquinolin-4-yloxy)pyridin-3-
ylcarbamoyl)-5-methyl-3-0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl)2-
aminopropanoate (59.6 mg, 0.1 mmol) in a mixture of EtOAc (15 mL) /MeOH (10 mL)
was added fumaric acid (23.2 mg, 0.2 mmol, Shantou Xilong chemical factory). After
stirring for 40 min, the reaction mixture was concentrated iz vacuo, and the residue was
crystallized in a mixture solution of MeOH (2 mL)/EtOAc (10 mL) (v/v = 1:5). The solid
was collected by filtration, washed with EtOAc (5 mLx3) and dried under vacuum

overnight to afford the title compound as a white solid (65 mg, 91.2 %).
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[ 00209] The title conmpound was prepared according to the procedure descri bed

in Exanple 13 Step 3 by using

(2S) - ( S) -Wwo(4r(KU1¢63- net hoxyqui nol i n-4-yl oxy) - 3- f | uor opheayivSe@vlarsey 1) - 2, 3-

di hydr o- 5- et hy1- 3- oxo- 2- phenyl pyrazol - 1- y1) propan- 2-y1- 2-

am nopropanoate(61.3 ng, 0.1 mmol) and maleic acid (23.3 ng, 0 2 mmol,

Shanghai San'aisi Reagent Co., Ltd). The title conpound was obtained as a

yel I ow salig e di6%s fiofn/z9%72%M+1 cﬁE@Rt @©$3 mlupn) mfz 614 1 (M+1) LG MS
:360m;$ %ngpngoo /GM 13) : (d, 1.39 (d,

J 6. 8Hz, §|145MR24WF(%C1 -BAfSO)33 MDSLdé @éH% r%;H)ale%% (dBJi(»zSHZ %H)gé 868 1H), 4.04

(s, 3H, 1 3 6.66 (d,

325, 2, Syt e e 1 040 0 g Y R g O

1H), 7. 56dd, J79. 86z, (7 6tB)H), 48D6n,(1dfd, 6. F-@0I=pHHz, JHR B3 (L 2y), 78313@d,(d, J=9. 6Hz,

1 8.7 = L
(gg 1- (4%(%9%1%&5?%&5‘2159?@%%@3 §n4(S) Hﬁ( %rﬁ?ﬂahenydg% grPrItZ)yl) 5-net hy1-3
- 0X0- 2- pPhedli.- 121;),38@ (ly B9z i o R- 31(1yﬂ1)1pt8(3|5d$1-121))81632(da1ﬂ5r2@ac1§11)ate
hydr ochl q?gg? 2x HCl Step 1)
T uo

(S)-1-(4- ‘'0-4- ( 7- met hoxyqui nol i n- 4-yl oxy) phenyl car banoyl) - 5- net hy1- 3
- OX0- 2- (xample &, 3- di hydr opyrazol - 1- yI)propan 2- yl

2-(tert t yl acet 002 X e of

(5 (e ma AR S R G B sttt e s oxo 2

(2- hydr O)p]dbrgfﬂ-prcﬁl)y&om’ﬁizhlyl—y%rﬁm 2ylphanytopopan@idyedraatcl H- pyr azol e- 4- car box
amde (1.0 g, 1.84 mol), oc-glycine (0.644 g, 3.68 mmol, ABCR) and DMAP
(0.45 g, 3.68 nmoj=N Al a n 12 m. of CH2Cl2 at 0C was added EDC solid

(1.0582 g, 5.5 m in portions. After stirring at OC for 2 hrs,
t he reactimure
stir overyy yAhe reacti

rmed up to roomtenperature and continued to

n xture was g+ uted with CH2C12 (100 nli), and
the result solution was washedywite #0of 1 (10 mLx2), followed by
saturated NaHCO3 (10 nlix2) and water (20 nlL), the aqueous phase was
extracted with Et OAc (15 nlLx3). The conbi ned organi c phases were dried over
Na2SM4, 0188} ed afiek tolerrompoursltverd prapared ecrdifth® thewbehdarewmscriped inf i ed by a

flo

| the d d
o1 ca SRR QTR G9SERRY LE OB AGONGuTf L kg st desited
(MF1) ;L GafvBmBYD)-54ndhi36-3nixn;2-htayll- NVRhydOfWAo] - | GDELN- 2@1)2—aﬂ34lno(d J=6. 4Hz,
3H), 1.45 . 82 1H),
Srhr b S PRt o T DRt b et i Ty bz milap. Tl 5055 [y ZDH),
6.41 (d, cdmﬁoﬁlltﬂl)vasbb{)amec'faslzﬁpa-le%1@41 soml (A mg, 8526).- 7.29 (m 1H), 7.37 -
7.41 (m 3H), 7.42 - 7.51 (m 1H), 7.56 - 7.60 (m 2H), 7.89 (dd, J=13.2Hz,
J=2. 4Hz MS$HESISoR Tiof )dn/z:J555. 1AM 1);1IH)-MSBRE8.0(Bmind =5. 6Hz, 1H), 10.81 (s, 1H).
St
(S)epl ( 4 528mPIe,5Y 0- 4- ( 7- met hoxyqui nol i n- 4- yl oxy) phenyl car banoy1) - 5- net hy1- 3
- OXO0- 2- PHLON}- t-24-F-dihntes-8Ryih iRl -yioxy jpyRdiRancatbatilot) BInBAACE bR 2

hydrochlorlde
phenyl-2,3-dihydropyrazol-1 yl)propan 2-yl) 2-aminopropanoate methanesulfonate

=N
ol
4<\:/)7N;—§E 2 xCH3SO3zH
O 7\ JH/NHZ

[00190] The title compound was prepared according to the procedure described in

Example 11 by using (8)-((R)-1-(4-(6-(7-methoxyquinolin-4-yloxy)pyridin-3-ylcarbamo-
y1)-5 -methyl-3-ox0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl)2-aminopropanoate
(59.6 mg, 0.1 mmol) and methanesulfonic acid (19.3 mg, 0.2 mmol, Shanghai RichJoint
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[00211] To a solution of conmpound (S)-1-(4-(4-(7-methoxyquinolin-4-yloxy)- 3-
fl uoro- phenyl

car banoy IWe208ydidegdr o- 5- net hy1- 3- oxo- 2- phenyl pyrazol - 1P¢T)ysecapan?3ge y 1
-(tert-butyl oxycarbonyl am no)acetate (200 ng, 0.286 nmmol) in Et0Ac (10 nl)
was added a saturated solution of HCl/EtOAc (10 nmL) under nitrogen. After
stirring at roomtenperature for 30 hrs, the reaction mxture was filtered

and the r@ghstirR e, it b AAGy ds Wiaed 2) yo TREiEkHYaDROdYCt was
recrystallized iﬁ&@§%?g?ureteoluggon of NbgH (2 ydglEfggc (f% nﬁ? (v/v

=L:5). LI [tk ol d7lIaned. B e300 o was washed with EtOAC (5
m.x3). The title conmpound was obtained as a yellow solid (135.7 ng, 71 %.
M5 (ESI, Esemplakn) miz: 600.2 (M+l); LGMS Rt: 3.533 min; 11-1 NNR (400MHz,
dé- DIVBO) (S (lQ)gl (4155 @ﬁetﬂéﬁ%rqulﬁwn 4%101?) glstdln%"jl)lear@mﬁ)gllf 3- éetﬁ?l i g}lo 3. 77 -
3.82 (m 5H) 0 42 92 (m

1H), 6. 9cn>h@1dl 2§ﬂ5h361mﬁ3191)1 yl‘)'prqg_an_2 Yl) lﬁmmpr®ﬁaoatﬂ4 53 - 7 66 (m 6H), 8.06

(dd, J= 1%1%@%6?%&%&14%%6 8.31 (s, 3H), 8.46 (d, J=9.6Hz, 1H), 8.93 (d,

J=6. 4Hz 1FD Exampl e 34

(S)-1-(4-(3-fluorg;4-(é- oxyqui nol i n- 4-yl oxy) phenyl car banoy1l) - 5- net hy1- 3
- 0X0- 2- pheny102<g}dWh razol - 1-yl ) propan-2-yl12- am noacet ate nual eate
HOOC COOH \ [ 00222 a solution of conpound

(5)-1- (4 et hoxy umholln 4- onx 3-

f1 uor o- phenyl car banoy1) - 2, 2- g hy &' 65\t hy 1- 3- oxo- 2- phenyl pyrazol - 1-yl ) pro
pan-2-yl- (tertbutyl - oxycarbonylanlno)acetate (110 3 ng 0.18 mmol) in 6 nL
of MeOH was added a solution of maleic acid (46 (¥% After
stirringfYP1Bo mEhettt}?éom@am‘m%pfﬁpﬁ{edﬁecowvagg@.thqepﬁéwgr?as gl | trate was

concent r ax@glplen 3 WOy ukhig (5 LER)-1 24l (d-eshetisxyiamo e ¥t phtiligsdyi n of MeOH
(2 nL)/EtgAc 510%%%)(y11h%( P§ % (sgﬁ? wagacg eg eyﬁ%; *lﬁ%ratlon

washed wcﬁlﬂ?alemké gathy3 s03p- 2azm§nzdr% %@hW%ﬁaWhéd@m%%?ﬂi)%manhe title
conpound p OO 1 (?9 %Qﬁig @sl rﬁ’mXﬁ hﬁ@ﬁvt&@ne gulf‘o]‘l%‘ldcﬁl @gmg862 @mol“@zaﬁz% pos.

fon) mz: Chemical Reagent Factory) The t1t1e compound was obtained as a pale yellow solid (71
mg, 72 %).
MS (ESI, pos. ion) m/z: 597.1 (M+1); LC-MS Rt: 3.181 min.
Example 17
(S)-((R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-ox0-2-
phenyl-2, 3—dihydr0pyrazol—1—yl)pr0pan—2—yl) 2-aminopropanoate oxalate

=N
O{N;_%t
O \L JH/NHZ HOOC-COOH

[00192] The title compound was prepared according to the procedure described in
Example 13 Step 3 by using (S)-((R)-1-(4-(6-(7-methoxyquinolin-4-yloxy)pyridin-3-
ylcarbamoyl)-5-methyl-3-0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl)2-amino-
propanoate (59.6 mg, 0.1 mmol) and oxalic acid dihydrate (25.2 mg, 0.2 mmol, Tianjin
Chemical Factory). The title compound was obtained as a white solid (65 mg, 95 %).

MS (ESI, pos. ion) m/z: 597.1 (M+1); LC-MS Rt: 3.121 min;
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11-1 NMR (400MHz, d6-DVsO): 6 1.07 (d, J=6Hz, 3H), 2.76 (s, 3H), 3.32 - 3.76
(m 3H), 3.92 ( s, 3H), 3.97 - 02 (m 1H), 4.22 -4.31 (m 1H), 4.86 - 492
(m 1H), woQtiL"1o62H), 6.46 (d, J =5.2 Hz, 1H), 6.95 (d, PCFAIS2MHD/027BK), 7. 28
- 7.35 (m 2H), 7.39 - 7.44 (m 3H), 7.49 - 7.54 (m 1H), 7.58 - 7.62 (m
2H), 7.96 (dd, J=13.2Hz, J=2.4Hz, 1H), 8.21 (d, J=9.2Hz, 1H), 8.61 (d,
J=5.2Hz, 1H), 10.86 (s, 1H). Exanple 35 (S)-1 -(443

-f1uoro- 4H(I\ﬁ\71ﬁ‘?ﬁ(5mﬁfﬂld'-mj[$@ ém%%ﬁmﬁmm ﬁﬁéo(dafr%ﬁz Srekhyd- 3 - oxo-2-
pheny1- 2, 3-di hydr opyrazol - 1-'y1) propan- 2-y1 met hyl am no) acet ate nal eat e
Step 1) 3H) 3.92 (dd, J=7.2Hz, J=14.8Hz,1H), 3.94 (s, 3H), 402 (dd J=3.2Hz, J=16Hz,1H), 4.28

S) - 1- (4- 3~ s 1) - 5- met hy1- 3
o 5 B M0 g S B e BT ) o) acet at o
[00213] Td= &8Hz xltH),r’e430(fd J=2.8Hz, 2H), 7.45 (m lH) 7.55(t, 1H), 7.63 (t, 2H), 783 (dd,

(5)- N-(3 f r q | I

hydr o- xyl p}F g%y?‘) 61%1({ {F—ﬁygl]% doé‘(logr@i pEH}‘I Sggghhr%%gér{gj %lgp%iergzléllg 4- car boxam
ide (0.54s,dH).1 Mol ), N, N-di nethyl glycine (0.206 g, 2 mml, Alfa) and DVAP
(0.244 9 2 m'ﬁjs, Al addin) in 15 nL of CH2Cl2 at 0 C was added EDC solid
(0.575 g,F*8mp Al addin) in portions. The mixture was continued to stir

at 0 C fg8)-@Rhrs4-(3 Uefﬁethdi)@/qﬁlﬁalﬁi 1. ghoxy)pyndibey¥isany3 ) R ctipl-1-6xd-pom

tenperatu tirred at for 20 hrs. The rea xture was diluted
with 100 pﬁfn@?%@}%@ygﬁ%l iRy Y ZmnoRrqReRoaf &%33&5‘? fol | owed by

sat ur at eqlﬁya}d%célggentxm and water (20 nLx8), and t he agqueous phase was
extracted with EtO0Ac(15 2). The conbi ned organi c phases were dried over
Na2SO4 and concg@%t ed |@a0uo The residue was purified by a silica gel

col um chr omat §g €) to afford the title conpound as a yell ow
solid (0.387 Ny, N61. 600/()\ N‘XE ESI, pos. ion) mz: 628.1 (Mr1); 11-1NMR

( 400MHz, 3 6 1. ngzooc HPY 2.67 (s, 6H), 2.84 (s, 3H), 2.98
- 3.12 (m 2H), 373- (M - IH) 103 ®bo(s, 3H), 3.99 -4.03 (m 1H), 4. 94
—505(m1H) 640(d J52Hz 1H), 7.13 - 7.22 (m 3H), 736- 7.40 (m

7.89 ( d,
b 2k ?‘194)95] 8. 57“U%eo‘}t@f9%1p%‘ﬁ?£‘ ﬂiepaTé agfk%ﬁgmlﬁﬁpm%ﬁdg‘ﬁw? cred
(S -1- (4 Hxamf)lellefS‘ﬂ:p‘B—t(y7Lrsﬁ@t($po(R);IU(4’l(E|-G7ﬁné’th(}édyqeﬁ){()lﬁﬁ&mbk@@ylﬁkﬁﬁmy 1) -5-nmet hyl-3

;m?)ég_t (23 Blg‘g% ang lg{—o yrg?enyl 213 dlhy rop razol—%—)X)propalg— l ”S'it hyl am nojacetate
(5) - 1- (4-aftfindpFopaRdanorsy Gu ) 011i fimdb WhPesddricdeld @onehenyhmol). The title

compound was obtained as a white solid (71.2 mg, 79 %).

MS (ESI, pos. ion) m/z: 597.1 (M+1); LC-MS Rt: 3.045 min;

'HNMR (400MHz, de-DMSO): § 1.07 (d, J=6.4Hz, 3H), 1.28 (d, ]=7.2Hz, 3H), 2.81 (s,
3H), 3.77 (m, 1H), 3.94 (s, 3H), 4.0 (dd, J=2.8Hz, J=15.6Hz, 1H), 4.16 (s, 4H), 4.29 (dd,
J=8.8Hz, J=16Hz,1H), 4.85 (m, 1H), 6.52 (d, J=5.2Hz, 1H), 7.31 (dd, J=2.4Hz, J=9.2Hz,
1H), 7.44 (m, 3H), 7.54 (t, 1H), 7.63 (t, 2H), 7.83 (dd, J=3.2Hz, J=9.2Hz, 1H), 8.22 (d,
J=8.8Hz, 1H), 8.34 (d, J=3.6Hz, 2H), 8.63 (d, J=5.2Hz, 1H), 11.19 (s, 1H).

Example 19
(S)-((R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-ox0-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate hydrochloride

~ /(I /j \L
o N JS/NHZ 2x HCI
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car banoyl) - 2, 3- di hydr o- 5- net hy1- 3- oxo- 2- phenyl pyrazol - 1-y1) propan- 2-y1 2-
(di met hyl am no) acetate (110.3 ng, 0.176 mml) in 6 nL of MeOH was added
mal ci ¢ acwo 200L1do6ag, 0. 176 nmmol, Shanghai Sanai si Reag@oT/uSeo10/0213d) . After
stirring at roomtenperature for 0.5 hrs, the m xture was concentrated in
vacuo, and the residue was crystallized in a m xture solution of MeOH (2
m)/EtOAc (10 nL)(y/y = 1:5). The solid was collected by filtration, was

washed wipdyokt OAC 1R dHe3npaitd wslp%faqreu@&%&dl @)uh%r@ye%ﬁfycgmnbeme title
conpound was obtained as a yellow solid (112. 4&%? M5 (ESI, pos.
40&@0

i on) n z:Exgmpled3(Hpny by pngS)%- 13‘45@(7nmﬁth0?1mm ldmdams) 6 1.10

d -
( J=6. % ba§1|6|g/1% 521né1%/1(3|5_8x0%hen§1 27 9. dﬁlidroﬁﬁ)lzolq yl)%roga@ 2%/’%‘;)2( m 2H), 3.69

3.78 (m 02 (m 1H), 6.08
(s 24y | agumtipriinons=iE) pioe, O 1pmoly s sl ahytopiq) HOVEADAG Bty hy 4H)

5 24 (. FEgtTpprhOysy bohegs ﬁ5’6>‘e@%§ﬁd9§06%%9d (s 1k Bami e 3s
(S)-1- (4]&§Q§%Q§;q0§“&@dﬂg n§§¥§ﬁ¥291 §b§0y$ phenylcarbanoyl) 5-met hyl-3

- 0x0- 2- phe ropan-2-yl 2-(di net hyl am no)acetate
benzoatealOGRIQKEMEzkamﬁxmo&pﬁﬁmmJﬁ@éHpBépakﬁﬂﬁabﬁd&ﬁxh@)Q@lthe procedure

(91 (a PR A Re T AERE P HEGT b R0 IROHE. B, 431

fl uor2 o- ghgm%lgza&b@ﬂﬁylma,&(di g 745 ddeEhylz 3—0 R Hz afphmydtp;y{)gzol - _1;jy(1)22r 2
an- | t- amn] no 0 acCl .
b o 3 e, T hy FR RS gut Eatiad, M3k £PBE DErkStng vas

abt ai ned (ais QSH/BH‘}E @4)1 (de=(2687ﬂz41Hg,8 51 (d&=2. M5, (EBbHz, POS , 8bQMd, M z: 628. 1

(MF1): LG VB INI\/R (400|sz CDC13): M 10 (d, J=6.4Hz, 3H),
2.41 (s, JGIH)?HZQ @&H%’SIH)BH)” - 3.13 (m 2H), 3.34 (d, J=16.8Hz, 1H),
3. 65- 3@3(,1@62@4), 398(s 3H) 40- 04(m 1H) 501-506(m 1H),

6.49 (d, J=b. ?) - 20 (m 1H 25 - m 3H), 7.38 -
7.50 (m (%H)(R) i (4315 -C n;ietlwy@ olmaﬁ-yloxy)@zrlqlaé ﬂ%zbaawl) 511|n|yt yiB3-9w-2dd,

\(]dg ?HE é) eny? 24 (I'Kydr(;lpg)a’z?ﬁl ;rl%prgﬁidn Ylﬁpbtamln 0pa§0aﬁ22 ﬁﬁrogpﬁypgﬁzl 2%H) 8.71
(S)-1- (41ﬁ@mmkmbwo 4-(7- nethoxqu|noI|n 4-yl oxy) phenyl car banoy1) - 5- net hy1- 3
- 0X0- 2- pheny1-2,3-dihydrop( azol - 1-yl ) propan-2-y12- (di et hyl am no) acet at e
4- nethylbenzeneigzégnat 0216]The title conpound was prepared according
to the procedur cr n Exanple 35 step 2 by using the conpound of

(5)-1-(4-(4 t hox - 4- onx ) - 3-
f1 uoro-p amoyl)-2, 3- hygr 3{ tBY1- 3- oxo- 2- phenyl pyrazol - 1-yl ) pro
pan-2-yl 2- (dlnethylanlno)ac% e (% oy 0.1 nmmol ) and p-tol uene

sul phonic acid (34.6 ng, 0.2 mmol, Shanghai chem cal reagent factory). The
desired conpound was abtained as a yellow solid (56.1 ng, ‘ﬁ M5S (ESI,
pos. i on) O4Ps1 e28The t(t}g}pjgylpoq_@ VKAS Prgpared agfcg)rc}ﬁl&to the procedure descrlbe in

Example 13 Step 3 by using (S)-((R)-1-(4-(6-(7-methoxyquinolin-4-yloxy)pyridin-3-
ylcarbamoyl)-5-methyl-3-0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl)2-
aminopropanoate (59.6 mg, 0.1 mmol) and citric acid (38.4 mg, 0.2 mmol, Tianjin

Chemical Factory). The title compound was obtained as a white solid (75.4 mg, 77 %).

MS (ESI, pos. ion) m/z: 597.1(M+1); LC-MS Rt: 3.018 min;

'H NMR (400MHz, ds-DMSO): 8 1.08 (d, J=6.4Hz, 3H), 1.33 (d, J=7.2Hz, 3H), 1.99 (s,
1H), 2.60 (dd, J=15.2Hz, J=36.8Hz, 8H), 2.81 (s, 3H), 3.88 (dd, J=7.2Hz, J=14.4Hz, 1H),
3.94 (s, 3H), 4.02 (m, 1H), 4.31 (dd, J=9.2Hz, J=16Hz,1H), 4.86 (m, 1H), 6.51 (d,
J=5.2Hz, 1H),7.31 (dd, J=2.8Hz, J=9.2Hz, 1H), 7.43 (t, 3H), 7.55 (1, 1H), 7.63 (t, 2H),

7.83 (d, J=2.8Hz, J=8.8Hz, 1H), 8.22 (d, J=9.2Hz, 1H), 8.34 (d, J=3.2Hz, 1H), 8.37 (s, 1H),
8.63 (d, J=5.2Hz, 1H), 11.19 (s, 1H).
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1F1 NMR (400MHz, CDC13): 6 1.16 (d, J=6.4Hz, 3H), 2.38 (s, 3H), 2.51 (s,
6H), 2.88 (s, 3H), 3.23 (d, J=16.8Hz, 1H), 3.34 - 3.51 (m 1H), 3.84 (dd,
J=15. 2Hz ,W0=28106Hr9631H) , 4. 05 (s, 3H), 4.06 -4.12 (m 1HPCTAISA@0/02B6O9 (m
1H), 6.66 (d, J=6Hz, 1H), 7.20 - 7.28 (m 3H), 7.33 - 7.42 (m 5H), 7.46 -
7.62 (m 3H), 7.86 - 7.88 (m 3H), 8.0 (dd, J=12.4Hz, J=2Hz, 1H), 8.38 (d,
J=9.2Hz, 1H), 8.74 (d, J=6Hz, 1H), 10.95 (s, 1H). Exanple 38
(S)-l-(4ﬁx§mfphmro 4- ( 7- met hoxyqui nol i n- 4-yl oxy)phenyl car banoyl) - 5-net hy1- 3
- 0X0- 2- phe 3-di hydr opyrazol - 1-yl ) propan- 2-y1 2-(di et hyl am no) acet at e
met hanes@}@%hlé‘i & 6@2qthfr%@mt>lint 3loxpipling-Vesbarepar wethelct8¥ding to t he
pr ocedur el conpound of

(9 1 (4 L] R o op R P B RrdfEhaA% hliie

f | uor o- phenyl car barli) 2,3- di ro- 5- met hy1- 3- oxo- 2- phenyl pyrazol - 1-y1) pro
pan-2-yl 2-(di mﬁmHno a e (63.1 ng, 0.1 mml) and net hanesul fonic
acid (15.5 ny 1 nghai Ri chJoi nt Chem cal Reagents CO., Ltd).
The title cdg was @bt Ai d 8s a yellow solid (60.3 ng, 73 %9. M5 (ESI,
pos. ion) a2 6Z8. 0 (Mrl); L Ff\g 2H3 8 mn; 1F1 NWR (400MHz, CDCl13): 6
1.13 (d, J=7.6Hz, 3H), 2.70 (s© 2% (s 3H) 2.88 (s, 6H). 3.78 (d,
J=17.2Hz, 1H), 3.87 (dd, J=15. GFE J=3. 6Hz, 3.98 - 4.02 (m 1H), 4.05
(s, 3H, 4.07 -4.19 (m 2H) , 5.06- 5.09 (m 1H), 6.78 (d, J=6Hz, 1H),
7.17- 7. 29010A3 1H)Theﬁitlszcompaunslow(srprepmd}l,accmcﬁﬁgtotlTe procedme dBidyibedingd2 - 7. 58

505, orp, Efpgiiey sty e GHR - (Pt Geflyponbamit - iEkrhty * %7 (¢
(R) - 1- ( 4ylBrtahoph6- met(lymnmokmmulmwihnmmhmm)ypupmpyhaayrl)taamoy 1) - 5- met hy1- 3

~ox0-2- phenyl: 2, 3 d Bl ofyr 8z -1; YA BL ORAIYA 41 2 MTEDHATNO) acet at e

mal e ate *"H'
compound was obtained as a white s sohd (56.5 mg, 78.5 %).

MS (ESI, pos. ion) m/z: 597.1 (M+1); LC-MS Rt: 3.057 min;

'H NMR (400MHz, de-DMSO): § 1.07 (d, J=6.4Hz, 3H), 1.26 (d, ]=7.2Hz, 3H), 2.80 (s,
3H), 3.71 (dd, J=6.4Hz, J=14.0Hz, 1H), 3.94 (s, 3H), 3.99 (d, J=16Hz, 1H), 4.29 (dd,
J=9.2Hz, J=16Hz, 1H), 4.84 (m, 1H), 6.52 (d, J=5.2Hz, 1H), 7.31 (dd, J=2.4Hz, J=9.2Hz,
1H), 7.44 (d, J=7.6Hz, 3H), 7.54 (t, 1H), 7.62 (t, 2H), 7.82 (dd, J=2.8Hz, J=9.2Hz, 1H),
8.22 (d, J=8.8Hz, 1H), 8.34 (t, 2H), 8.37 (s, 1H), 8.63 (d, J=5.2Hz, 1H), 11.19 (s, IH).
Example 22
(S)-((R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-ox0-2-
phenyl-2, 3—dihydr0pyrazol—1—yl)pr0pan—2—yl) 2-aminopropanoate succinate

O—Q—N;_gi
\L JH/NHz HOOC
COOH

[00197] The title compound was prepared according to the procedure described in
Example 13 Step 3 by using (S)-((R)-1-(4-(6-(7-methoxyquinolin-4-yloxy)pyridin-3-
ylcarbamoyl) -5-methyl-3-ox0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl)2-amino-
propanoate (59.6 mg, 0.1 mmol) and succinic acid (23.6 mg, 0.2 mmol, Shantou Xilong
chemical factory). The title compound was obtained as a white solid (55 mg, 78 %).

MS (ESI, pos. ion) m/z: 597.1 (M+1); LC-MS Rt: 3.021 min.
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Step 1)

(R) 1-(4-(3-fluoro-4-(7-methoxyqui nolin-4-yl oxy)phenyl car banoyl)-5-net hyl-3
WO 2010/111063 PCT/US2010/027360

0x0- 2- phenyl - 2, 3-di hydr opyr azol - 1-yl ) propan- 2- y12- (( benzyl oxycar bonyl ) (nmet h

yl)- am no)acetate [00218] To a m xture of

(R -N-(3-fluoro-4-(7-methoxyqui nolin-4-yl oxy) - phenyl-1- (2-

hydroxyprE;@ [%rmat hy1l- 3- oxo- 2- phenyl - 2, 3- di hydr o- 1H pyr azol e- 4- car boxam d

e (2.0 g, 2 N- Cbz-sarcosine (1.643 g, 7.36 mol) and DVAP (0.9 g,

7.36 rmm(S) m&m By (Treth sxyginghin-Epipay Py s -2aderebrept-sorhel-1-2x0% g, 5. 52

mol , Al agddign) si J}hmwra%lsl 91t>pr9 n- A1 8lanBidptdphthalluC fOr 2 hrs, the

reaction m Xt ure o roomtenperature, and continued to stir
at rt overnight. Th_emet gre diluted wlth 100 nL of CH2C12 and the
resul ted sol uti h 0.1 NHCL (10 m.x2), followed by

sat urated NaHCO3 ti %o rer2) and water (20 nlL). The aqueous phase
was extract ¢ Et OAc ( and the conbined organic phases were

purified by a silica gel col u romat ograpty (Et 0Ac / hexane = 2/1) to
give the desired corrpound as a pale yeIIow solid (2.31 g, 84 %9. M (ESI,
pos. |on) mz: 748.2 (Mrl); LGMs Rt: 4.56 nmin; 1H NVR (400MHz, CDC13): 6
1.10 (d, [0H88bHz, Ehﬁr)tltlezcosmow way-preparppiacconfipg toghgrogegurealeycribgd 9 - 3. 82
(m 2H), @8, 6.52 - 6.56
(m 1H) E%al%gle 18 Ste%@by u%m% S)- @%)1? %L@g%ﬁgthoxﬁ]ql%ﬁohn iyﬁ)g%)g%m? 55 (m 3H),
7.89 - 7 yoBramoyl) Hy- me@lylzl 0X0- Qquny( 3- dllhﬂ)dromraB@l L—Y@f@l@ﬂ(&ﬂl)%mmo 10. 87 (s,

1 Ste 44 n henyl c arb
a?oyl) S%rr%))aﬂ((a? §é6 né)%( ZmIIﬂhg cfmélle% ydr f)g?g{z%éch S n%}l?é % an¥2 -yl12
-(m et hyIChﬂnlnai)fwom &hetlﬂ@mpﬁ@was dmehmﬂd ayn vdfite (8l)d (67.8 mg, 88 %).

1- (4-(4-(7-nmet hoxyqui nolin-4-yl oxy) - 3-
f 1 uor opheéy [ manoy)i/z2393- IdMiyidr Id=-545t BY1l Bvmoxo- 2- phenyl pyrazol - 1-y1) pr op

an-2-y1-2- oxy I e 4 1. 876

nmol ) in ]\&%WQQ?@IJM éE@W( %89211@{3% %@6&%@@0} ?@%é%) gé&gd catal ytic
anount hof3H5’cB/<ﬁ (cllG:6%Hz-1P553%QN[%HMOB(dC?@M%MJ—IBQQ rrg»woﬁ&m N2 | ]
at nosphere ensi on was degasse nder vacuyum and then purged wt
o The PehatdaT o dPe T d Al ey ae I bl e k5. DA oan. The

m xture was I3Ht) eﬂf%d(t amg, 1.4t 2es | O dwars-2washed gwizt NHVBOI(d, 3% .mz x 3) . The
filtrate used f he next step | medi ateI}/ VS (ESI pos. ion) mz: 614.1
(Mr1); LEHS- flt@c(t 2é1)48766rﬁdnJ >-O8tzepHB) 1.20 (s, 1H

(R -1- (4E(x§mfpheugro 4- (7- met hoxyqui nol i n- 4-yl oxy)phenyl carbanoyl) - 5- met hy1- 3
- 0XO0- 2- hené 3-di hydropyrazol -1-yl ) propan-2-y12- (et hyl am no) acet ate

mal eat e [(DOERD]Fh(a(Tswithenyaringlryrd-yloxwpyrdin2-yiearbiooy i methy - axcyhxy) 3-
fl uoroph r | pyr azol - 1)pro
an- 2- ygz%ﬂ%dﬁgté ﬁg(ﬁ (;rl‘)oy a%glgre?fg]%}){ﬁli ?1\)35%!%%) O% 48%%‘?(%9@%%59%% xture o?‘/ )Elto OA(F:)

(10 nL) and MeOH (1Q rrL) gded maleic acid (31.1 ng, 0.268 mol,
Shanghai San' ai si(Re t ,- Ltd). After stirring for 40 mn, the

reaction m xtyre C frated in vacuo. The residue was recrystallized
in a nxturg EOH (2 n)MEtQAc (10 nL). The solid was col |l ected by
filtratiom Ashed with Et QAs,, Rkx3)kPcand dried under vacuum over ni ght.

The title conpound was obt ai ned s a yellowsolid (60.2 ng, 53 %. M (ESI,
pos. ion) mz: 614.1(M1l); LCMS Rt: 3.518 mn;

[00199] The title compound was prepared according to the procedure described in

dri ed overoNaZb50&, filter ed Jﬁq@geqts;,ad@d i fodacuo. The resi due was
C

Example 13, Step 3 by using (S)-((R)-1-(4-(6-(7-methoxyquinolin-4-yloxy)pyridin-3-
ylcarbamoyl)-5-methyl-3-0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl)2-
aminopropanoate (59.6 mg, 0.1 mmol) and phosphoric acid (19.6 mg, 0.2 mmol). The title
compound was obtained as yellow oil (60.2 mg, 84.5 %).

MS (ESI, pos. ion) m/z: 597.1 (M+1); LC-MS Rt: 3.013 min.
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11- I NVR (400MHz, d6-DVS0): 6 1.16 (d, J=5.6Hz, 3H), 2.55 (s, 3H), 2.76 (s,
3H), 3.34 - 3.39 (m 1H), 3.76 - 3.80 (m 1H), 3.95 (s, 3H), 3.99 - 4.04
(m 2H), wo2d10/11%068 (m 1H), 6.20 (s, 4H), 6.58 (d, J=5P6HAIS2d16H27360 35 -
7.39 (m 2H), 7.41 - 7.46 (m 4H), 7.53 - 7.59 (m 1H), 7.59 - 7.63 (m
2H), 7.98 (dd, J=13.2Hz, J=2.8Hz, 1H), 8.28 (d, J=9.2Hz, 1H), 8.70 (d,
J=5.6Hz, 1H), 10.88 (s, 1H). Exanple 40

(R -1- (4E(x§m égyo 4- ( 7- met hoxyqui nol i n- 4-yl oxy)phenyl carbanoyl) - 5- met hy1- 3
- 0X0- 2- psen§1 NHB di hydr opyr azol - 1-yl ) propan- 2-y12- ( net hyI am no) acet ate

f umar at e ( (526- I@@@wq[ue@lzﬁ/i]ywwwwm@ Yenipsonyh-wasthpr Epst-&d accor di ng

to the pry r ng

(R -1-(4- ?‘%ﬁﬁ(ﬂg 3%%%%%%%%??%%@M§2%%1%%381?0(?%%%%60 arb anoyl)-2,3

-di hydro-5 -nethy -oxg 2 nyI pyrazol -1-yl)prop an-2-y12-(nethyl -

am no) acetate 84 rrrml) and fumaric acid (31.1 ng, 0.268 mol,

Shant ou Xi l ap,}tory) The title conpound was abtained as a

yeIIowsll 763ng, (ESI, pos. ion) mz: 614.1 (Mtl); LCMS

. 3. 509%n N1- INI\/R(400 Dl\ﬁaﬁcoc& 1.05 (d, J=6.0Hz, 3H), 2.25 (s,

2.78 (s, 3H), 3.15 - 3.94 - 3.97 (m 4H), 4.22 - 4.28

(m "1H), 4.88 - 4.91 (m 1H) 648(d J=5.2Hz, 1H), 6.56 (s, 4H), 7.29 -

7 37 ( m ;%d 7Jf1'léhe é[ﬁzleﬂc@m?)gﬁndﬁﬂws I’Pﬁe%aég accoZ(HégA'to(tﬂa pzrgwwdure I%e&@ﬂged ifr 64 ( m

J 5 2HZ Expinple 10 .S8:p by, usmg)(S) ((R) 1-(4-(6-(7-methoxyquinolin- 4—yloxy)pyr1d1n 3-
ylcarbamoyl) -5-methyl-3-0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl)2-
aminopropanoate (59.6 mg, 0.1 mmol) and acetic acid (12.2 mg, 0.2 mmol). The title

compound was obtained as a pale yellow solid (58.5 mg, 81 %).

MS (ESI, pos. ion) m/z: 597.1 (M+1); LC-MS Rt: 3.078 min;

'H NMR (400MHz, d°-DMSO): & 1.06 (d, J=6.4Hz, 3H), 1.22 (s, 3H), 1.29 (d, J=7.2Hz,
3H), 2.79 (s, 3H), 3.82 (dd, J=6.8Hz, J=14.0Hz,1H), 3.93 (s, 3H), 3.99 (dd, J=3.2Hz,
J=16.0Hz, 1H), 4.28 (dd, J=9.2Hz, J=16.0 Hz,1H), 4.83 (m, 1H), 6.51 (dd, J=5.2Hz,
J=7.6Hz, 1H), 7.29 (dd, J=2.4Hz, J=9.2Hz, 1H), 7.42 (m, 3H), 7.53 (m, 1H), 7.64 (m, 3H),
7.81 (dd, J=3.2Hz, J=9.2Hz, 1H), 8.21 (dd, J=2.8Hz, J=9.2Hz, 1H), 8.35 (dd, J=3.2Hz,
J=9.2Hz, 1H), 8.61 (dd, J=2.0 Hz, J=5.6 Hz, 1H), 11.18 (s, 1H).

Example 26
(S)-((R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-ox0-2-
phenyl-2, 3—dihydr0pyrazol—1—yl)pr0pan—2—yl) 2-aminopropanoate ethanesulfonate

=N
04<\:/)7N)H_§E
O 7\ )H/NHZ 2x C,HsSO3H

[00201] The title compound was prepared according to the procedure described in
Example 13 Step 3 by using (S)-((R)-1-(4-(6-(7-methoxyquinolin-4-yloxy)pyridin-3-
ylcarbamoyl)-5-methyl-3-0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl)2-
aminopropanoate (59.6 mg, 0.1 mmol) and ethanesulfonic acid (22.1 mg, 0.2 mmol,

Shanghai RichJoint Chemical Reagents CO., Ltd). The title compound was obtained as
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Exampl e 41

(R -1-(4-(3-fluoro-4-(7-methoxyqui noli n-4-yl oxy) phenyl car banoyl) - 5- net hy1-3
- 0X0- 2- pNery/1A1®@3di hydr opyrazol - 1-yl ) propan- 2- y12- ( reroyltséno)rBeet at e
hydr ochl ori de [ 00222] The title conmpound was prepared according to the
procedure described in Exanple 39 step 3 by using

(R -1-(4-(4-(7-met hoxyqui nol i n-4-yl oxy) - 3-fl uor ophenyl - car banoyl) - 2, 3-di hyd
r o- 5- net R¥flow o X-Empempyr azol - 1-y1) propan- 2- y12- (net hyl - am no) acetate
(82.3 ng, 0.134 nmmol) and a saturated solution of HCl/EtOAc (3 nL). The
title conpe réqm! IY&@%@QB/@I mq(mmmeﬂabw $0l3ifin(64.5 ny, 70 %9. MS (ESI,

pos. ion) 614.1 (Mtl); LCMs Rt: 3.754 min; 11-1NWR (400MHz, d6- DNBO)
6 1.09 (dxamp¥PHz, 3H), 2.53 (s, 3H), 279(s 3H), 3.87 - 3.97 (m 1H),
4.0 - 4. A, )5 (d,

16, 4Hz. Q) I_g(@j‘-l @'%5 ﬂtﬂ)r@@ é7 nfeth%g umollﬂwgloﬁr%@@nylcﬁb%oﬁm ml:h%l 3@)((977 (m

1H), 8. 072 thdayl- 2&415}'(8912}“322 JH%«ﬂz)prOmHﬂ -y8 Wl@@romﬂgatQﬁEnar@% 8.97 (d,
J=6.4Hz, 1H), 1095 (s 1FD Exanpl e 42

(R -1- (4 (3- quor 7met haxyqui nol i n- 4-yl oxy) phenyl car banoyl) - 5- net hy1- 3
- 0X0- 2- phen 1- (}y%i@pyrazol 1-yl) propan- 2-y12- (et hyl am no) acet at e

sulfate [0 The ount wes prepared according to the procedure
descri bedxd npl e 39 s .usmgoOH
(R-1-(4-(4- (7 nethoxqu|no 4 yl oxy) - 3- fluorophenyl car banoyl) - 2, 3-di hyd
ro-5-neth 0X0- 2- | pyrazol - 1-y1) propan- 2- thyI am no) acetate
(823" S, 1 65 ol P GOl o1 DTG GHTonn 8 e aeaE PR The 1 ¢ | 6
conpound 18041 9, Bd¥SIbOWa RN Iythpfopdn-3-y . (b8zy fkycaMRn{ESI . pos. ion)
m z: 614“‘1@1?%\/»1)X El[ﬁﬁll\/% Rt: g@%m n;y(@p oy (b5 Ry v

amlno)propanoate

[00202] To a solution of (§)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl-1-

(2- hydroxypropyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide
(2.0 g, 3.68 mmol), (S)-N-Cbz-alanine (1.647 g, 7.36 mmol, Shanghai Hanhong Chemical
CO., LTD.) and DMAP (0.90 g, 7.36 mmol, Aladdin) in 30 mL of CH,Cl, at 0 °C was
added EDC solid (2.116 g, 11.04 mmol, Aladdin) in portions. The mixture was continued
to stir at 0 °C for 2hrs, and then the reaction mixture was warmed up to room temperature,
and stirred at rt for 20 hrs. The mixture was diluted with 180 mL CH,Cl,, and the result
solution was washed with 0.1 N HCI1 (10 mLx3), followed by 50 mL saturated NaHCO:s.
The aqueous phase was extracted with EtOAc (50 mLx3), the combined organic phases
were dried over Na,SQ,, filtered and concentrated in vacuo. The residue was purified by a
silica gel column chromatography (EtOAc) to give the desired compound as a pale yellow

solid (2.1 g, 73 %,).

MS (ESI, pos. ion) m/z: 748 (M+1);

'HNMR (400MHz, CDCly): & 1.21 (d, J=5.4Hz, 3H), 1.39 (d, J=6.6Hz, 3H), 3.0 (s, 3H),
3.75(d, J=3.2Hz, 1H), 3.78 (s, 3H), 4.05 (m, 1H), 4.23 (t, 1H), 4.95 (s, 1H), 5.09 (dd,
J=12.4Hz, J=37.2Hz, 2H), 5.22 (d, J=7.2Hz, 1H), 6.40 (dd, J=0.8Hz, J=6.0Hz, 1H), 7.16 (t,
1H), 7.22 (dd, J=2.8Hz, J=12Hz, 1H), 7.27 (t, 2H), 7.35 (m, 5H), 7.41 (m, 1H), 7.47 (m,
1H), 7.55 (m, 2H), 7.90 (dd, J=2.0Hz, J=14.4Hz, 1H), 8.28 (d, J=9.2Hz, 1H), 8.66 (d,
J=5.2Hz, 1H), 10.81 (s, 1H).
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1F1 NVR (400MHz, d6-DMBO): 6 1.10 (d, J=6.4Hz, 3H), 2.57 (s, 3H), 2.78 (s,

3H),

3.75 - 3.82 (m 1H), 3.97 - 4.07 (m 5H), 4.26 - 4.32 (m 1H),

4.90 -

4.95 (m wep10818®3(d, J=6.0Hz, 1H), 7.40 - 7.45 (m 3HPCTAUSBA0A2B6G7 (m

4H)

7.61 - 7.65 (m 2H),

Step 2) (S)-((S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate

[00203] To a solution of (S)-((S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)
phenyl-carbamoyl)-5-methyl-3-ox0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-
(benzyloxycarbonylamino)propanoate (74.7 mg, 0.1 mmol) in EtOAc (15 mL) / MeOH
(10 mL) was added catalytic amount of Pd/C (10 %, ~55% w/w water content, 20 mg)
under N atmosphere. The suspension was degassed in vacuo and purged with H,. The
reaction mixture was stirred at rt for 20 min under H, balloon. Then the mixture was
filtered and the solid was washed with MeOH (5 mL x3). The filtrate was used for the next

step immediately.

MS (ESI, pos. ion) m/z: 614.1 (M+1).
Step 3) (S)-((S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-
methyl-3-oxo0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate

fumarate

[00204] The title compound was prepared according to the procedure described in
Example 13 Step 3 by using (25)-(S)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluorophenyl-carbamoyl)-2,3-dihydro-5-methyl-3-oxo0-2-phenylpyrazol-1-yl)propan-2-y12-
aminopropanoate(61.3 mg, 0.1 mmol) and fumaric acid (23.2 mg, 0.2 mmol, Skantou
Xilong chemical factory). The title compound was obtained as a pale yellow solid (68.5

mg, 94.0 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.418 min;

'H NMR (400MHz, ds-DMSO): 8 1.04 (d, J=5.6Hz, 3H), 1.09 (d, J=6.8Hz, 3H), 2.77 (s,
3H), 3.93 (s, SH), 4.27 (m, 1H), 4.81 (s, 1H), 6.47 (d, J=5.6Hz, 1H), 6.55 (s, 2H), 7.32 (dd,
J=9.2Hz, J=28.8Hz, 2H), 7.40 (m, 4H), 7.51 (t, 1H), 7.59 (t, 1H), 7.95 (d, J=13.6Hz, 2H),
8.21 (d, J=8.8Hz, 1H), 8.59 (d, J=5.2Hz, 1H), 10.84 (s, 1H).

Example 28
(S)-((S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate benzoate

o $ I

NH, 2x HOOC—@
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8.04 (dd, J=12.8Hz, 1.6Hz, 1H), 8.41 (d, J=8.8Hz, 1H), 8.87 (d, J=6.0Hz,
1H), 10.94 (s, 1H). Exanple 43 (R -

1- (4- (4- (Wormtanaxosdui nol i n-4-yl oxy) - 3- f | uor ophenyl car baroya)S2008236hydr 0- 5-
met hyl - 3- oxo- 2- phenyl pyrazol - 1-y1) propan- 2-y12- (met hyl am no) acet at e
phosphoric acid [00224] The title conpound was prepared according to the
procedure described in Exanple 39 step 3 by using

(R)-1-( 4;3[6()‘&061?] mtﬂ%ﬁ%ﬂlﬁbﬁﬂﬁl \eqsxpk@éﬁé)ja&oralhy@rtwﬁéaah&%%w&) 2, 3-
di hydr o- | - 3- 0x0- 2 nyl pyr azol ]ﬁﬁ% propan- 2-y
2- (et hylEéﬁmw@)lécSéftpa?tl@y qsslz @3y 1-0+-ed- <|»9quﬁe|hra4éfb>lxwr$ -HRoTef 0.4 mL of 2N
H3POA. T%ﬁeﬁy‘léah%nfb?ﬁﬁ%“&lﬁy&i‘@% r&?ﬁﬁ%”&&ﬁ%&iﬁg&&%l@ Jl)p(ccfp%n % )7‘111 86 9. M
(ESI, pos. 1on) 614.71 (w1l
(R) - 1- ( 4a(1®10ﬂ>rqp@nwe4(64 ?mﬁaﬂﬂomyqlo: pirdbainpeig agil GAS) lpgé}ﬁ/nnwi 5&%9@) 5 met hy1- 3
- 0X0- 2- - r ENIERVAR Nel s - 2- vyl amno) acet at e
1Bt hanes E{lﬁg% Q%mi%ﬂ%@%%?ﬂ)’e tﬁl%%hmﬁo%d)vxpas %Bt@ﬁlleg ad’ '(il'[?a'le( 9&1%@ soﬁm(ﬂ.ol

mg, 75 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.422 min;

'H NMR (400MHz, d-DMSO): & 1.28 (d, J=4.0Hz, 3H), 1.32 (d, J=6.8Hz, 3H), 2.87 (s,

3H), 3.61 (m, 1H), 3.79 (dd, J=3.6Hz, J=19.2Hz, 1H), 3.99 (s, 3H), 4.09 (m, 1H), 4.97 (m,

2H), 5.28 (s, 2H), 6.46 (d, J=5.6Hz, 1H), 7.17 (t, 1H), 7.28 (m, 3H), 7.38 (d, J=7.6Hz, 1H),

7.46 (m, 3H), 7.57 (m, 3H), 7.91 (dd, J=2.0Hz, J=14.4Hz, 1H), 8.10 (d, J=7.6Hz, 3H),

8.28 (d, J=9.2Hz, 1H), 8.67 (d, J=5.2Hz, 1H), 10.78 (s, 1H).

Example 29

(S)-((S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-

2-phenyl-2, 3—dihydr0pyrazol—1—yl)pr0pan—2—yl) 2-aminopropanoate methanesulfonate

C R\;
~
O )\ )H/NHZ 2x CH;SO05H

[00206] The title compound was prepared according to the procedure described in
Example 13 Step 3 by using (25)-(S)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluorophenyl-carbamoyl)-2,3-dihydro-5-methyl-3-oxo0-2-phenylpyrazol-1-yl)propan-2-y12-
aminopr-opanoate (61.3 mg, 0.1 mmol) and methanesulfonic acid (19.3 mg, 0.2 mmol,
Shanghai RichJoint Chemical Reagents CO., Ltd ). The title compound was obtained as a
yellow solid (58.2 mg, 72 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.47 min.

Example 30
(S)-((S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate 4-

methylbenzenesulfonate
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[ 00225] The title conmpound was prepared according to the procedure descri bed
in Exanple 39 step 3 by using (R)-1-(4-(4-(7-methoxyqui nolin-4-yl oxy) - 3-

fl uor ophewgl2eswtaesoyl) - 2, 3- di hydr o- 5- met hy1- 3- ox0- 2- pheaylysye1anoided- y1) pro
pan-2-yl 2-(met hyl am no) acetate (82.3 ng, 0.134 mmol) and net hanesul fonic

acid (25.7 ng, 0.268 mol, Shanghai RichJoint Chem cal Reagents CO, Ltd).

The title conpound was abt ai ned as a yellow solid (63.8 ng, 59 %9. Ms (ESI,

pos. ion) mz:. 6¥.1 (I\/Hrl) 3.453 min; 11-1NWVR (400MHz,

d6- DMS0) : 6 1 10 600 : 2 35 (s, 3H), 2.57 (s, 3H), 2.79 (s,
3H), 3.78 - 6-407(m 5H), 4.26 - 4.33 (m 1H), 4.91 -
4.95 (m 1 2(doJ 7.44 - 7.46 (m 3H), 7.53 - 7.65 (m
6H), 8.07¢ Q/12 8Hz, J=9.2Hz, 1H), 9.02 (d,

J=6. 4Hz, 1H), 10.97 (s, 1H) 2*”%%{ %

(R -1- (4 (3-fluoro-4-(7-net hoxqu noI i n-4-yl oxy) phenyl car banoy1l) - 5- net hy1- 3
- 0X0- 2- phen 1-2,3-dih dropyrazol 1-yl) propan-2-y12- (nmet hyl am no) acet at e
et hanesullf@Rat e  2khetst pPynd] g PRERIFH acqordipgtodbmpecadaredascriseébar ed

accor d'( Zixmiihg R gﬁ%fn (98351 P@g-eﬂnéﬁ@&ehﬁoﬁ& $16RD)-BR¥oUSI NG

f 1 uor ophehgy r@mb@ﬁ)dlm{@OQrmhﬁld @%}Qh@pﬂpﬁa@ld “Dppivem?Zhdyr azol - 1-y1) pro
-2-y1 2- ] t | f oni
R R S L I RS o i o

a yel | owtitlelcompguna w&s nifpinebasid yellMB spIEBI70.8pos 71i560) m z: 614.1 (M+l); LC MBS

Rt: 3.456 min; 11-1NVR (400MHz, d6-DVBSO): 6 1.03 (d, J=6.8Hz, 3H), 1.05 -
1. 09 (m MBSHESI2n0830n)anB761¢@m (MH);, LOMSBRE 8,59 8H);, 3.62 - 3.66 (m 1H), 3.82 -

3.86 (m : 4 1H), 4.88 -
406 (m vrdqbng ooty afp? @ o st aa B P 4"
4H), 7.52.78 (4.380, 174 - 1.4 (m, 2HOB.92 73@(4(11{ TTH)ZH)Z(SBPBM (9419613 BHz, J=2. 4Hz,
1H)’ 8. 22 d49J8 (ga %%666‘?21 J= 5291% IH), 7. 13 72?!_%11 4H), 734107 E5972(ngs6H) 7|_Q5 Exanpl e
(R) 1- (4<&3~17 BH@r@f)47 Q?CdHEI:fIQ)éHQL!ﬂ:QHJzIUB{-)%?/ﬂ @melﬁnyﬂ{p@wbwvyl) 5-met hyl-3
- 0X0- 2- phe ﬁ - di hydr opyrazol - 1-yl ) propan- 2-y12- (net hyl am no) acet at e
benzoat e /=5-6Hz, 1H) 10.84 (%, 1H).

Example 31

(S)-((S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-

2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate sulfate

SHE

O NH2 H,S0,

[00208] The title compound was prepared according to the procedure described in
Example 13 Step 3 by using (25)-(S)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluorophenyl-carbamoyl)-2,3-dihydro-5-methyl-3-oxo0-2-phenylpyrazol-1-yl)propan-2-yl
2-aminopropanoate(61.3 mg, 0.1 mmol) and H,SO4 (1 mL, 0.1 mol/L, Shantou Xilong
Chemical Factory). The title compound was obtained as a yellow solid (61.5 mg, 86.5 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.53 min.

Example 32
(S)-((S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate maleate
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[00227] The title conmpound was prepared according to the procedure descri bed
in Exanple 39 step 3 by using (R)-1-(4-(4-(7-methoxyqui nolin-4-yl oxy) - 3-

fl uor ophewgl2eswtaesoyl) - 2, 3- di hydr o- 5- met hy1- 3- ox0- 2- pheaylysye1anoided- y1) pro
pan-2-y1l 2-(met hyl am no) acetate (82.3 ng, 0.134 nmol) and benzoic acid
(32.7 ng, 0.268 mol, Tianjin Chem cal Reagent Factory). The title
compound was abtained as a yellow solid (71.3 ng, 62 %. M5 (ESI, pos. ion)
mz: 6141(M‘|‘1)FLC-|VBRt 523 mi n. Exanple 47

(R)-1-(4-(3-flug - qu nol i n-4-yl oxy) phenyl car bamoy1) - 5- net hy1- 3
- OX0- 2- phen 1-F yrazol 1-yl) propan-2-y12- (net hyl am no) acet ate 4-

nmet hyl benze onat 0 228] The title corrpound was prepared according
S

to the prw ¢ descri be p 3 by using
(R) - 1- (4- (4- ( 7- et hoxyqui rol P ﬁgp'?)o%%zé%@

f1 uorophenyl car banoy1l) - 2, 3- di hydr o- 5- nethyl 3 oxo 2 phenylpyrazol 1-y1) prop
an-2-yl12- é@@ t hyl am n% acet ate (82.3 p-tol uene
sul phoni d9&&PH (5018 Ui compoes Wrepagﬁa?@rﬁavgfeﬁwre%qduwedﬁgfém fact ory) .

The titl exeRPRAYREPRS AR NEY)-B84-A1-Vethd iAW y§Bhbh-4 §Bx5)-TBuo®s 99 -
phenyl-carbamoyl)-2,3-dihydro-5-methyl-3-oxo-2-phenylpyrazol-1-yl)propan-2-yl-2-
aminopropanoate(61.3 mg, 0.1 mmol) and maleic acid (23.3 mg, 0.2 mmol, Shanghai
San'aisi Reagent Co., Ltd). The title compound was obtained as a yellow solid (68.7 mg,
94.2%)).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.60 min;

'H NMR (400MHz, CDCly): & 1.13 (d, J=7.6Hz, 3H), 1.39 (d, J=6.8Hz, 3H), 2.87 (s, 3H),
3.74 - 3.85 (m, 3H), 3.92 - 3.96 (m, 1H), 4.04 (s, 3H), 4.09 - 4.15 (m, 1H), 4.96 - 5.05 (m,
1H), 6.31 (s, 2H), 6.66 (d, J=5.2Hz, 1H), 7.18 - 7.22 (m, 1H), 7.31 - 7.41 (m, 4H), 7.50 -
7.52 (m, 1H), 7.56 - 7.66 (m, 3H), 7.96 (dd, J=20.4Hz, J=2Hz, 1H), 8.36 (d, J=9.6Hz, 1H),
8.72 (d, J=8.4Hz, 1H), 10.86 (s, 1H).

Example 33
(S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-o0xo0-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-aminoacetate hydrochloride

. O&l A

O 2x HCI

Step 1) (S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-
0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(tert-butoxycarbonylamino)acetate

[00210] To a mixture of (§)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-1-
(2-hydroxylpropyl)-5-methyl-3-oxo0-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide
(1.0 g, 1.84 mmol), N-Boc-glycine (0.644 g, 3.68 mmol, ABCR) and DMAP (0.45 g, 3.68
mmol, Aladdin) in 12 mL of CH,Cl, at 0 °C was added EDC solid (1.0582 g, 5.52 mmol,
Aladdin) in portions. After stirring at 0 °C for 2 hrs, the reaction mixture was warmed up
to room temperature and continued to stir overnight. The reaction mixture was diluted

with CH,Cl, (100 mL), and the result solution was washed with 0.1 N HCI1 (10 mLx2),
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MG (ESI,
d6- DVBO) :
(m 1H),

pos. ion) mz: 614.1 (Mrl); LCG-MS Rt: 3.376 nin; 1F1 NVR (400MHz,

6 1.09 (d, J=6.4Hz, 3H), 2.28 (s, 3H), 2.78 (s, 3H), 3.78 -

3. 83

8OQF10/1140686 (m 5H), 4.25 - 4.32 (m 1H), 4. 90PETAISY®OpI36AH), 7.0
(d, J=5.2Hz, 1H), 7.10 - 7.12 (m 3H), 7.43 - 7.49 (m 6H), 7.53

followed by saturated NaHCO5 (10 mLx2) and water (20 mL), the aqueous phase was
extracted with EtOAc (15 mLx3). The combined organic phases were dried over Na;SOy,
filtered and concentrated in vacuo. The residue was purified by a silica gel column
chromatography (EtOAc:hexane =2:1) to give the desired compound as a yellow solid
(1.46 g, 70.1 %).

MS (ESI, pos. ion) m/z: 700.2 (M+1); LC-MS Rt: 4.536 min;

'H NMR (400MHz, CDCls): & 1.14 (d, J=6.4Hz, 3H), 1.45 (s, 9H), 2.85 (s, 3H), 3.68 -
3.72 (m, 1H), 3.78 - 3.82 (m, 1H), 3.81 - 3.88 (m, 1H), 3.97 (s, 3H), 4.00 - 4.07 (m, 1H),
4.91-5.03 (m, 2H), 6.41 (d, J=5.2Hz, 1H), 7.15 - 7.24 (m, 2H), 7.26 - 7.29 (m, 1H), 7.37 -
7.41 (m, 3H), 7.42 - 7.51 (m, 1H), 7.56 - 7.60 (m, 2H), 7.89 (dd, J=13.2Hz, J=2.4Hz, 1H),
8.27 (d, J=5.2Hz, 1H), 8.58 (d, J=5.6Hz, 1H), 10.81 (s, 1H).

Step 2) (S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-
0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-aminoacetate hydrochloride

[00211] To a solution of compound (S)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluoro- phenyl carbamoyl)-2,3-dihydro-5-methyl-3-ox0-2-phenylpyrazol-1-yl)propan-2-yl
-(tert-butyloxycarbonylamino)acetate (200 mg, 0.286 mmol) in EtOAc (10 mL) was added
a saturated solution of HCI/EtOAc (10 mL) under nitrogen. After stirring at room
temperature for 30 hrs, the reaction mixture was filtered and the residure was washed with
EtOAc (10 mLx2). The crude product was recrystallized in a mixture solution of MeOH (2
mL)/EtOAc (10 mL) (v/v =1:5), the mixture was filtered, and the solid was washed with
EtOAc (5 mLx3). The title compound was obtained as a yellow solid (135.7 mg, 71 %).

MS (ESI, pos. ion) m/z: 600.2 (M+1); LC-MS Rt: 3.533 min;

'H NMR (400MHz, de-DMSO): 81.09 (d, J=6.4Hz, 3H), 2.78 (s, 3H), 3.50 - 3.56 (m, 1H),
3.77 - 3.82 (m, 1H), 3.99 - 4.04 (m, 5H), 4.26 - 4.32 (m, 1H), 4.87 - 4.92 (m, 1H), 6.90 (d,
J=5.6Hz, 1H), 7.41 - 7.44 (m, 3H), 7.53 - 7.66 (m, 6H), 8.06 (dd, J=13.2Hz, J=2.4Hz, 1H),
8.31 (s, 3H), 8.46 (d, J=9.6Hz, 1H), 8.93 (d, J=6.4Hz, 1H), 10.94 (s, 1H).

Example 34
(S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo0-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-aminoacetate maleate
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- 7.64 (m 5H), 8.07 (dd, J=13.2Hz, J=2.4Hz, 1H), 8.51 (d, J=5.2Hz, 1H)
9.0 (d, J=6.4Hz, 1H), 10.96 (s, 1H). Exanple 48
(R - 1- (4-wB-2biomana34- ( 7- met hoxyqui nol i n- 4-yl oxy) phenyl cacharseyb)p2B6eoret hy1- 3
- 0X0- 2- phenyl-2, 3-di hydropyrazol - 1-yl ) propan-2-y12- (et hyl am no) acet ate
acetate 2xCH3COOH [00229]The title conpound was prepared according to the
procedure described I n Exanple 39 step 3 by using
(R-1-(4-(4-(7- oxqu|noI 4 yl oxy) - 3-f | uor ophenyl -

| '"\‘

car banoyl) - 2, 3- d o SOne - 3- 0x0- 2- phenyl pyrazol - 1-y1) propan-2-y12- (e
t hyl - an1no) a e 0.134 mml ) and acetic acid (31.6 ng, 0.268
nmol ). The é\conp tained as a white solid (77.5 ng, 68 %9. M
(ESI, posxg %E?/iv,LCWN%Ctho§H532 m n.

[00212] To a solution of compound (S)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluoro-phenylcarbamoyl)-2,3-dihydro-5-methyl-3-oxo-2-phenylpyrazol-1-yl)propan-2-yl-
(tertbutyl-oxycarbonylamino)acetate (110.3 mg, 0.18 mmol) in 6 mL of MeOH was added
a solution of maleic acid (46 mg, 0.4 mmol). After stirring for 30 min, the reaction mixture
was filtered and the filtrate was concentrated in vacuo. The resulted residue was
recrystallized in of MeOH (2 mL)/EtOAc (10 mL)(v/v =1:5). The solid was collected by
filtration, washed with EtOAc (5 mLx3) and dried under vaccum overnight. The title

compound was obtained as a yellow solid (124.6 mg, 87 %).

MS (ESI, pos. ion) m/z: 600.1 (M+1); LC-MS Rt: 3.47 min;

'H NMR (400MHz, ds-DMSO):  1.07 (d, J=6Hz, 3H), 2.76 (s, 3H), 3.32 - 3.76 (m, 3H),
3.92(s,3H),3.97-4.02 (m, 1H), 4.22 - 4.31 (m, 1H), 4.86 - 492 (m, 1H), 6.01 (s, 2H),
6.46 (d, J=5.2 Hz, 1H), 6.95 (d, J=5.2Hz, 1H), 7.28 - 7.35 (m, 2H), 7.39 - 7.44 (m, 3H),
7.49 - 7.54 (m, 1H), 7.58 - 7.62 (m, 2H), 7.96 (dd, J=13.2Hz, J=2.4Hz, 1H), 8.21 (d,
J=9.2Hz, 1H), 8.61 (d, J=5.2Hz, 1H), 10.86 (s, 1H).

Example 35
(S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo0-2-
phenyl-2,3-dihydropyrazol-1 —yl)propan—2—yl 2-(dimethylamino)acetate maleate

O H>
)\O/’K/N HOOG__ COOH

Step 1) (S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-

\o

0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(dimethylamino)acetate

[00213] To a mixture of (5)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)-phenyl-1-
(2- hydro-xylpropyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro- 1H-pyrazole-4-carboxamide
(0.54 g, 1 mmol), N,N-dimethylglycine (0.206 g, 2 mmol, Alfa) and DMAP (0.244 g, 2
mmol, Aladdin) in 15 mL of CH,Cl, at 0 °C was added EDC solid (0.575 g, 3 mmol,

Aladdin) in portions. The mixture was continued to stir at 0 °C for 2 hrs, then the reaction
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Exanpl e 49

(R -1-(4-(3-fluoro-4-(7-methoxyqui noli n-4-yl oxy) phenyl car banoyl) - 5- net hy1-3
- 0X0- 2- pNery/1A1®@3di hydr opyrazol - 1-yl ) propan- 2- y12- ( reroyltséno)rBeet at e
(2R, 3R) - 2, 3- di hydroxysucci nate HO COOH HOOC -OH [00230] The title
conpound was prepared according to the procedure described in Exanple 39
step 3 by using (R)-1-(4-(4-(7-methoxyqui nolin-4-yl oxy) - 3-

f 1 uor ophenyiuearRarmmid u@togrooﬂd 'té?ﬁﬁéf’ﬂuvlé i@l w8t for 20 hrs. The reaction

- 0X0- 2- phenyl pyr azol - 4% Brop an-2-y12- (meth no) acetate (82.3 ny,
0. 134 nmotixtugnpesdiluted y¢ighg0 @Ia@ﬁ%z(@mnéwedml }H‘H%I) 10 mh&2% i t1 e conpound

b X 1wa m € a S m
\gﬁ i( f\,ﬁ"f&%eﬂ%m%atm*édq“m&%ﬁ}, e % 8 5%1% ML—izQ@ agﬁ Dl\&@éu é)'h&’s'%) (é,

J=6. 4Hz, V@H)?xtr@te@@VI‘(hsEtogpQIS IQLX727 1@@ CO@I@{)ne gre@igic pha@emeré Fi’{ledlmr 382 . 3 86
(m 1H) é\% % dnfi codhtratét DRk TR Desial s puﬁiﬁg(f'b)( mlhgg@e’l Gudd - 4.29 (m

chromatography (EtOAc) to afford the title compound as a yellow solid (0.387 g, 61.6 %).

MS (ESI, pos. ion) m/z: 628.1 (M+1);

'H NMR (400MHz, CDCls): & 1.09 (d, J=6.4Hz, 3H), 2.67 (s, 6H), 2.84 (s, 3H), 2.98 -
3.12 (m, 2H), 3.73 - 3.78 (m, 1H), 3.94 (s, 3H), 3.99 - 4.03 (m, 1H), 4.94 - 5.05 (m, 1H),
6.40 (d, J=5.2Hz, 1H), 7.13 - 7.22 (m, 3H), 7.36 - 7.40 (m, 3H), 7.45 - 7.57 (m, 3H), 7.89
(dd, J=12.4Hz, J=2.0Hz, 1H), 8.25 (d, J=9.2Hz, 1H), 8.57 (d, J=5.2Hz, 1H), 10.82 (s, 1H).
Step 2) (S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-
0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(dimethylamino)acetate maleate

[00214] To a solution of (S5)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-fluorophenyl
carbamoyl)-2,3-dihydro-5-methyl-3-ox0-2-phenylpyrazol-1-yl)propan-2-yl 2-
(dimethylamino) acetate (110.3 mg, 0.176 mmol) in 6 mL of MeOH was added malcic
acid (20.4 mg, 0.176 mmol, Skanghai Sanaisi Reagent Co., Ltd). After stirring at room
temperature for 0.5 hrs, the mixture was concentrated in vacuo, and the residue was
crystallized in a mixture solution of MeOH (2 mL)/EtOAc (10 mL)(v/v =1:5). The solid
was collected by filtration, was washed with EtOAc (5 mLx3) and drived under vacuum

overnight. The title compound was obtained as a yellow solid (112.3 mg, 86 %).

MS (ESI, pos. ion) m/z: 628.1 (M+1); LC-MS Rt: 3.50 min;

'HNMR (400MHz, CDCly): & 1.10 (d, J=6.4Hz, 3H), 2.52 (s, 6H), 2.79 (s, 3H), 3.19 -
3.23 (m, 2H), 3.69 - 3.78 (m, 1H), 3.95 (s, 3H), 3.98 - 4.04 (m, 1H), 4.89 - 5.02 (m, 1H),
6.08 (s, 2H), 6.49 (d, J=5.2Hz, 1H), 7.31 - 7.38 (m, 2H), 7.43 - 7.46 (m, 4H), 7.50 - 7.57
(m, 1H), 7.61 - 7.65 (m, 2H), 7.98 (dd, J=13.2Hz, J=2.4Hz, 1H), 8.24 (d, J=9.2Hz, 1H),
8.64 (d, J=5.2Hz, 1H), 10.87 (s, 1H).

Example 36
(S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-o0xo0-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(dimethylamino)acetate benzoate
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- 4.92 (m 1H), 6.47 (d, J=5.2Hz, 1H), 7.30 - 7.36 (m 2H), 7.42 - 7.46 (m
4H), 7.51 - 7.55 (m 1H), 7.60 - 7.64 (m 2H), 7.97 (dd, J=13.2Hz, J=2.4Hz,
1H), 8.23woQdi/us®32Hz, 1H), 8.62 (d, J=5.2Hz, 1H), 10. 8TT(US201RMp736EXANP| €
50

(R -1-(4-(3-fluoro-4-(7-methoxyqui nolin-4-yl oxy) phenyl car banoy1l) - 5- net hy1- 3
- 0X0- 2- phenyl- 2, 3-di hydropyrazol - 1-yl) propan-2-y12- ( net hyl am no) acet at e
oxal at e [ 0023E The title npound was prepared according to the
procedure descr ip&}n a 39 step 3 by using

(R-1-(4-(4-(7- X { Ol 'n- 4-yl oxy) - 3-f | uor ophenyl -

car banoyl) - <A hydr hyl- 3- oxo- 2- phenyl pyrazol - 1-y1) propan- 2-y12- (e

thyl - ~o N O/[K/rxll\ 2xHOOC@

[00215] The title compound was prepared according to the procedure described in

Example 35 step 2 by using the compound of (S)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluoro-phenylcarbamoyl)-2,3-dihydro-5-methyl-3-oxo0-2-phenylpyrazol-1-yl)propan-2-yl
2-(dimet-hylamino)acetate (63 mg, 0.2 mmol) and benzoic acid (24.4 mg, 0.2 mmol,
Tianjin Chemical Reagent Factory). The title compound was abtained as a white solid

(67.4 mg, 77 %).

MS (ESI, pos. ion) m/z: 628.1 (M+1); LC-MS Rt: 3.49 min;

'HNMR (400MHz, CDCly): 81.10 (d, J=6.4Hz, 3H), 2.41 (s, 6H), 2.84 (s, 3H), 3.08 - 3.13
(m, 2H), 3.34 (d, J=16.8Hz, 1H), 3.65- 3.79 (m, 1H), 3.98 (s, 3H), 4.0 - 4.04 (m, 1H), 5.01
- 5.06 (m, 1H), 6.49 (d, J=5.6Hz, 1H), 7.17 - 7.20 (m, 1H), 7.25 - 7.32 (m, 3H), 7.38 - 7.50
(m, 6H), 7.51 - 7.58 (m, 4H), 7.62 (d, J=2.4Hz, 1H), 7.94 (dd, J=9.2Hz, J= 2.4 Hz, 1H),
8.11 (d, J=8Hz, 4H), 8.42 (d, J=6.8Hz, 1H), 8.71 (d, J=5.6Hz, 1H), 10.80 (s, 1H).
Example 37
(S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo0-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(dimethylamino)acetate 4-

methylbenzenesulfonate

- :
5. L
0 NE sy
~ 0
o N )\o JK/,G\ 2 HOSS—Q—

[00216] The title compound was prepared according to the procedure described in
Example 35 step 2 by using the compound of (S)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluoro-phenylcarbamoyl)-2,3-dihydro-5-methyl-3-oxo0-2-phenylpyrazol-1-yl)propan-2-yl
2-(dimethylamino)acetate (62.9 mg, 0.1 mmol) and p-toluene sulphonic acid (34.6 mg, 0.2
mmol, Shanghai chemical reagent factory). The desired compound was abtained as a

yellow solid (56.1 mg, 57 %).

MS (ESI, pos. ion) m/z: 628.1 (M+1); LC-MS Rt: 3.42 min;
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am no) acetate (82.3 ng, 0.134 mmol) and oxalic acid (33.8 ng, 0.268 nmol,
Shantou Xilong Chem cal Factory). The title conpound was abtained as a

yel | ow sowpao(07@1@3ny, 80% . MS (ESI, pos. ion) niz: 61&CT(Uskdip/02136h M5 Rt :
3.417 mn. Exanple 51

(R -1-(4-(3-fluoro-4-(7-methoxyqui nolin-4-yl oxy) phenyl car banoy1l) - 5- net hy1- 3
- 0X0- 2- phenyl- 2, 3-di hydropyrazol - 1-yl) propan-2-y12- ( net hyl am no) acet at e

2- hdeOXYHVMﬁS%ﬁHz?Ctﬂdlga%qq éhagts 4Hz, 3IP0232]s T@@X@sﬁ '(@6&8%8%@ was

prepared accor to the procedure descri'bed In step 3 by using
(R - 1-(4-3@14,—3(273@131&:#16)8%111}603 Bh= A5y [raxiy). B84 (dd, J=15.2Hz, J 3.6Hz, 1H), 4.05

fl h - hy: 1-yl

an 2 y L2 b S g Y DR iR DT Y BB o T B
ng, 0.268. Wlél,-z (i’rfi, aH),iToCHeRi(maBHFEadbeMyBR.(mThid), Bi0t(Hé Je bhpidudelivas abt ai ned

oSt S0 O (9038419, o, 5s(E5ly, pos. Tom) iz 614 1(),
(R) - 1- (4-Ex3nipld 38 0- 4- ( 7- met hoxyqui noI i n-4-yl oxy) phenyl car bam)yl) 5-met hyl-3

- 0X0- 2- e 2, 3-di razol 0 o) acetate
succi nat 25') Fg%@ é@' X%Wi%lﬂrf‘ 19(%?5 ‘BB@B%{E@%OYE\)C%B}%\Y% ¥t he

pr ocedur ehelgsepidirdirépyrazyianplysosh- 5 y1eP(déndlylagind@cetate methanesulfonate

(R -1-(4-(4-(7-met hoxyqui nol i n-4-yl oxy) - 3-

f 1 uor ophenyl car babny1) - 3-ydro 5- met hy1- 3- oxo- 2- phenyl pyrazol - 1-y1) prop
an-2-y1l-2- (net hy‘r nao) fqcetate (82.3 ng, 0.134 nmmol) and succinic acid
(31.6 ng, O. ( gdong Chem cal Reagent Engi neering-technol ogi cal
Research a Ioprrent ent gr) . Jhe title conmpound was abtained as a pale
yeIIowsolld(755rrg, 72 O AN T

[00217] The title compound was prepared according to the procedure described in
Example 35 step 2 by using the compound of (S)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluoro-phenylcarbamoyl)-2,3-dihydro-5-methyl-3-oxo0-2-phenylpyrazol-1-yl)propan-2-yl
2-(dimet-hylamino)acetate (63.1 mg, 0.1 mmol) and methanesulfonic acid (15.5 mg, 0.16
mmol, Shanghai RichJoint Chemical Reagents CO., Ltd). The title compound was
obtained as a yellow solid (60.3 mg, 73 %).

MS (ESI, pos. ion) m/z: 628.0 (M+1); LC-MS Rt: 3.28 min;

'HNMR (400MHz, CDCly): & 1.13 (d, J=7.6Hz, 3H), 2.79 (s, 6H), 2.83 (s, 3H), 2.88 (s,
6H), 3.78 (d, J=17.2Hz, 1H), 3.87 (dd, J=15.6Hz, J=3.6Hz, 1H), 3.98 - 4.02 (m, 1H), 4.05
(s, 3H), 4.07 - 4.19 (m, 2H) , 5.06- 5.09 (m, 1H), 6.78 (d, J=6Hz, 1H), 7.17- 7.22 (m, 1H),
7.28 - 7.30 (m, 1H), 7.36 - 7.41 (m, 3H), 7.42 - 7.58 (m, 3H), 7.86 (d, J=2.4Hz, 1H), 7.94
(dd, J=12.4Hz, J=2Hz, 1H), 8.37 (d, J=9.2Hz, 1H), 8.78 (d, J=6.4Hz, 1H), 10.89 (s, 1H).
Example 39
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate maleate

F
3. L
O NH \l}l
x N
oo ER Y
N w OJK/N

O 2x HOOC, COOH
\—/
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MS (ESI, pos. ion) mz: 614.1(Mrl); LC-MS Rt: 3.506 min; 1F1 NVR (400MHz,

d6-DVBO): 6 1.06 (d, J=6.4Hz, 3H), 2.41 (s, 4H), 2.78 (s, 3H), 3.36 - 3.40
(m 1H), 802010/1180637 (m 4H), 4.0 - 4.06 (m 1H), 4.22 PCHABB0100p73EH), 4. 85
- 4.90 (m 1H), 6.48 (d, J=5.2Hz, 1H), 7.30 - 7.36 (m 2H), 7.40 - 7.44 (m
4H), 7.49 - 7.53 (m 1H), 7.58 - 7.63 (m 2H), 7.97 (dd, J=13.2Hz, J=2.4Hz,
1H), 8.23 (d, J=9.2Hz, 1H), 8.62 (d, J=14.8Hz, 1H), 10.87 (s, 1H). Exanple

33 Ste lf) (R)-1 (4 (3 fluoro-4- (7 methoxyqulnohn 4—yloxy)phenylcarbam0yl) S-methyl-3-
(R-1-(4-( 5 | uor §q7 met h ox qui nolin | car barmyl) 5-nmet hyl-3
- 0X0- 2- @ﬁ@ra;pilﬁzvlé X Wﬁwwph )prppa,n 3 Pﬂr%éh g?nca@ﬁam(ﬁ@ﬁwét ate

hydr ochl %duﬁﬁ cetatdCYJC(. . . -NH2 2x HCl Step 1) (R -b enzyl
1-(2-(2-(tert-butoxyc arb onyl am no) ac et oxy) propyl)-5 -nethyl -3 -oxo-2-

phenyl-2, 3 -di hydro-1H pyrazol e-4-c arb oxylate [00234]] To a soI ution of
(R) - benzﬁ)ozing hy B¢ dRy#E Y 45)-5rlverg-#-G-resteradyadiyt-yloxy)-phenyl-1-

2,3-dih y . oD poxBRARR! 263
) 1'- yc\lﬁ qu@}d' prk% ﬂlﬁ@%@?@&éﬁ@ﬁﬁ 2§35819ydT&1H1pga§ r@m&a}b %&Eg Z‘ghgg (EDCI

(417 ny, @Og oD, Nr@zwwpﬂn@(lr@ééﬂ é@nmm’e) @ﬂﬂ}M@B (Q %g, mmokt . TLC
anal ysi s §hensdn ﬁ%‘tﬁ% Jrlegy éL%JC?E h&‘&d@%ﬂdhﬁ &M‘@ng §%\ﬁfﬁ8ﬁ$&1&lﬁiﬁ9h§t ely. The

organi c | ayer 'was en Was w th water , agueous H2PO4 (3 nL
x2, 2N) andionaatdy’C( Sfterstiniig at THe farduniths rpdvtisr mivetsredvas edrmoadeup tanhydr ous

Na2SO4, r npound as
N o ek abirh [BlEAR0 dnF NGNS BNEEL LNATHP 1h8 oL Shodlfich Y SR DTPOLT
MHz, CDCHE) of GHLIMd(tek reshutted selutiem wBkjashell wiith §.5 N 9E) (10 BiL68), fsljowdl) , 3. 59
(dd, J= .3. J= 16. . Hz, 1 3.88 (dd, J=
(5% %5, &Y it GYoh 8 iyl @p ity g e 88 {951y 776, 25
(dd, J= %2tra€bted]v2iﬂ8EtBAc (204nLx3), 28} the BomKindd cQdic phhSS WWMRI{cliQRedVHz, CDC13): 6
13.0, 17 .5, /50.0, .9,.68.5, 99, 4, 26.1, 127.8,
128.0, 128230+ Eggeianﬁ%w@}m@%m ‘f,cu&%g.e Be,ﬂdf%%pur&ﬂﬁé’bw%%g . 163.7,
169. 4. Stc@]ilnﬁ)chromatography (EtOAc / hexane = 2/1) to give the desired compound as a pale
(R-1-(2-(2-(tert-hut o%ﬁycar bonyl am no) acet oxy) propyl) - 5- met hyl- 3- oxo- 2- phen
yI 2, 3-di Wﬁ@ﬁ%s%ﬂ-(ﬁﬁéz @4 car boxylic acid [00235] A m xture of (R)-benzyl
(2 (2- ('\;[ert but oxyca bonyI am no) acet ox X
S (ESI, pos. ion) m/z: 7482 (M+1); LC-MS Rt: 456 min;

'"H NMR (400MHz, CDCls): § 1.10 (d, J=6.0Hz, 3H), 2.80 (d, J=11.2Hz, 3H), 2.92 (s, 3H),

3.69 - 3.82 (m, 2H), 3.96 (s, 3H), 4.0 - 4.12 (m, 2H), 4.95 - 5.08 (m, 3H), 6.52 - 6.56 (m,

1H), 7.13 - 7.17 (m, 1H), 7.26 - 7.46 (m, 10H), 7.53 - 7.55 (m, 3H), 7.89 - 7.95 (m, 1H),

8.21 - 8.31 (m, 1H), 8.58 - 8.63 (m, 1H), 10.87 (s, 1H).

Step 2) (R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-

0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate

[00219] To a solution of (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluorophenylcarbamoyl)-2,3-dihydro-5-methyl-3-0x0-2-phenylpyrazol-1-yl)propan-2-yl-2-
(N-benzyloxycarbo-nyl-N-methylamino)acetate (1.404 g, 1.876 mmol) in a mixture of
EtOAc (100 mL) and MeOH (100 mL) was added catalytic amount of Pd/C (10 %, ~ 55 %
w/w water content, 100 mg) under N, atmosphere. The suspension was degassed under
vacuum and then purged with H,. The reaction mixture was stirred at rt for 1 h under H,
balloon. The mixture was filtered and the residue was washed with MeOH (50 mL x 3).

The filtrate used for the next step immediately.

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.47 min.
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propyl) - 5- met hy1- 3- oxo- 2- phenyl - 2, 3-di hydr o- 1H- pyr azol e- 4- car boxyl ate (485
ng, 0.926 mmol) and 10% Pd/ C (60 ng) in nethanol (8 nm.) was stirred for 3h
at rt. ThWwoanalysics showed that the starting naterial WRETASAGWMORTICO
conpletely. The catal yst was renoved by filtration and the reaction m xture
was concentrated in vacuo. The residue was purified by a silica gel colum
chromat ography (100% Et 0Ac) to afford the title conpound as a yellow solid
(172 mo, s43%)Yrel 3ﬁ4§>r& -meRRR dlmﬂl 18 1BarbMidy1y-5-AdihvR (400Mz,
oc13) 6T AR @S paies HS/q m XY)g%y @Ds }N 3.66 (dd.
J= 18. 4, 0503- nhﬁnylﬁﬁydlhradrwr%{zahl Yj&romsl %yl %(rtaethﬂamlrpbacet%e Mle@ad J= 15.6,
8.8 Hz, 1H), 4.09-5.05 (m 2H), 7.37 (d, J= 7.6 Hz, 2H), 7.46-7.62 (m 3H);
13C NVR (4800 TP HMionGRLZ-(4(4- sztho ui%ohﬁlZ xyf9. 7, 68.3, 77.4, 80.5,
97.9, 12@ 0, j;/l;é 0, 130.4 Q1);13-2( ( %7 }%% i@SYﬂ, 169. 5. Step 3) (R-1
- (443 - f Ifwerophayicatamortplinydsn- ﬁme&h&ﬁ&%yﬁmteﬁx}ma@l H-YAREPe) 29l Fet hy1- 3 -
0X0- 2- PheR¥hy Bmsho Qééf%f@(&%@l%%gl) 18l adf} RN AR AN AEWAC (10 mL) and MeOH

2-(tert- but ox car |'am no) dcet at e [00236] To a sol ution of

3-fluor o(h(ll(niz Weﬂdész @]l@iemlcldrﬁhlwgoQ 9% Ramighe 323951 Repeent 38 mmol ) ,

R) - 1- (2+( t ?@;ﬂ{b tthy1l- 3- 0x02- phen
(1 )2 3- ((ZII h(t(é %I—Slr-tl %afgl)(; 4: @lgréboxyﬁm%(ﬂggfvgg(y%g%l%%&n §afggn1}rﬂn%l) in dryp g
CH2C12 (EMC)uems r@@d@ﬂlzaﬂ)@lal@z@n‘e lle@H38 minditPAand HOAThS S2dmgs 0. 23
mmol). T At o . xture was
t hen conrc}glrll r atbg'd[ﬁ tra{tl%\?}a&’ésgg%m@?? L(glér ééﬁ%ﬁ%%d gr?eﬁ‘u“}?% Vagﬁg‘& 5\%nm |ca gel
col um cHhihent ogn@pinyg wad GR8nédt BAgkllvw sgid @02 mez, 63 td)e corrpound as a white
solid (610 ng, 76%9. Ms (ESI, pos. ion) mz: 700.2 (Mtl); LC-M5S R: 4.502
mn; 1H NMREMI0ONVHez) 0RCLZ) (M1 % LCSMEARt: I8 didz, 3H), 1.44 (s, 9H), 2.86

Son (&, Hbiegegalil-ebyiid o Tuf T 4362 it w5 Mo s 3764 s b,

1H), 7.18.39 (h, 28),6m6 -2k, (m7 186 3:957s, 30),3m9 U4, (n/ 28Y, 4:917. A%, M) 3H) , 7. 42 -
7.52 (m %25) 7,57 0 7,61 (m 2H), 7.93 (dd, J<12 4Hz, J=2.4kz, 1H), 8.28
(d, J=7. 50 .1, 6-8 @', 29 L), 612 /PR, i), 821 ¢ 4,40 ()i 6h- Ay9 (R) - 1 - (443
- f 1 uor o- 4m( ?Hﬁ@tsbomtsgléﬁln@{) nog(d, SM)B)Z?&GIJ%Q SHza[I@) @@@Xcl)] Sonetipyl-3 -

0x0- 2- phenyl raz ol -1-yl)propan:2-yl 2-ani noacet at e

hydr ochl o 0dé. Jrééﬁ?»?l]%o %@4 Ui on of corrpound

(R -1- (4—1§Xgnéje‘{mt hoxyqui nol i n-4-yl oxy)-3- fluoro- phenyl c arb anoyl)-2,3
-di hydro-5 | -3 -o0xo0-2-phenyl pyrazol - 1 |)p rop an-2-yl

(161t - DRI { % Hvasoriyll amithoy aealit eylopopharylcabiingd - ﬁﬁmtﬁlﬂ)ylﬁvaE@eAc (10 ni)
vas added,,, r@rl§%t&fﬁ)%§cgoqrha§91|—ﬂﬁr?}%8$a%f2 FOU Rt e pidRE i trogen.  After

stirringat rt”for eac xtur ered and the
resi dure was washed w c (10 nmLx2). The crude product was
recrystalllzedo mx olution of MeOH (2 mL)/EtOAc (10 mL) (v/v
=1:5), the il tered, and the solid was washed with Et OAc (5
m.x3) . The d wal qbt alefq as a pale yellow solid (135.7 ng, 71
%' § ﬁ/ COOH

[00221] The title compound was prepared according to the procedure described in

Example 39 step 3 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-fluorophenyl-
carbamoyl)-2,3-dihydro-5-methyl-3-ox0-2-phenylpyrazol-1-yl)propan-2-yl 2-(methyl-
amino) acetate (82.3 mg, 0.134 mmol) and fumaric acid (31.1 mg, 0.268 mmol, Shantou
Xilong Chemical Factory). The title compound was abtained as a yellow solid (76.3 mg,
67 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.509 min;
'H NMR(400MHz, d-DMSO): & 1.05 (d, J=6.0Hz, 3H), 2.25 (s, 3H), 2.78 (s, 3H), 3.15 -
3.42 (m, 2H), 3.94 - 3.97 (m, 4H), 4.22 - 4.28 (m, 1H), 4.88 - 4.91 (m, 1H), 6.48 (d,
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M5 (ESI, pos. ion) mz: 600.2 (Mrl); LC-MS Rt: 3.532 nin; 1F1 NVR (400Mz,
d6-DVB0): 61.06 (d, J=6.4Hz, 3H), 2.76 (s, 3H), 3.60 (dd, J=16.4Hz, J=96Hz
2H), 3.98woan0Rufoss 5H), 4.25 -4.31 (m 1H), 4.84 - 4.8@CErus2dibi27360 93 (d,
J=6.4Hz, 1H), 7.37 - 7.43 (m 3H), 7.49 - 7.61 (m 5H), 7.81 (d, J=2.4Hz,
1H), 8.02(dd, J=2.0Hz, J=13.2Hz, 1H), 8.44 (d, J=9.2Hz, 1H), 8.61(s, 3H),
8.95 (d, J=6.4Hz, 1H), 10.91 (s, 1H). Exanple 54

(R) - 1- (4563211 Ll@f)%i’éﬁlt}ﬂje’? b@xqunﬁoiﬂ)m 4t yb%g%.mgwk@av bampyih)- 5- net hy1-3

- 0X0- 2- pheny razol - 1- Pro an- di et hyI am no) acet at e
hydr ochl 5qude7 64 (Mg 719)7 (dd, 5] 8Hz, 24 z 23(d, J= 72Hz 1H), 8.62'(d

(R - 1- (45L3-f), q@f)ol-0487(z Bt hoxyqui nol i n-4-yl oxy) phenyl car bam)yl) 5-net hyl-3
- 0x0-2- phenyl’-2,3-di hydropyrazol 1-yl) propan-2-y12-(di met hyl am no) acetate

[ 00238] TExamplodlur e of

(R -N(3 T IN )

(2- hydr o )gf{é/?f'gi gfﬂlﬁrg é@tnbewghﬂlﬁ'& ﬁyl%x%bl?@ﬁyﬂcaﬁagﬁ@%)ls :}nethyl 3-0x0-2

met hy| - 3-pbsod-2-3phienlydpyRaz6l- tiybyrdipan-2HA- Jeinrealzntd neind)acetath bydaedhtieid¢ 1. 08 g, 2.0

mol ), N, N-di net pyl glycine (0.516 g, 5 mmol Alfa Aesar), HATU (1.902 g. 5

mmol ) and DVAP ( 5 nge O mmol , Al addi n) was added TEA (1.012 g, 10

mmol ) in DVF (1 H er” nitrogen atnosphere at 0 C. The reaction was
1 S

stirred at 2 d then warned up to roomtenperature and

conti nued- oSty over ni g iTh he rgaction was diluted with 100 nL of
CH2C12. The resulted sol utidn Was washed with 0.1 N HCL (10 mix2),

saturated NaHCO3 (20 niLx2) and foll owed by water (20 nlL). The organi c phase
was dri edoweey NaZBan&rndmounrdemSmetpmédiamovcaﬁgm thelrecadesi ddstgibeam purifi ed

b ili | I h Et OAc ./ the titl

o o ound Faama R Rh o P OG5 edddz g ot VRE P istonath V6 1

g wl) ) Ii%alwanﬁyx%zs ch%ardISthethyli ochYFéhéﬂﬁ&Mtﬂal 1@@3@11 281 jr(ri;ahﬁld%J( 6. 4TZH)
S

3.99 (s, 28H)O) aestm<82 34m%>é> l(%mr&‘ﬂ) andsﬂ %@rateé Oéjlfloem% E@Mﬁt%‘: (@gnL). Ehﬁasm( m

1H), 7. 1%tk ¢é (1Was ddined flovl-salid (615 09%): 39 - 7.45 (m 4H), 7.57 -
7.62 (m léﬁ)cm 90 - 7. 9136(?%%16 )8, (g) nng» JjZHz 1H), 8.61 (d, J=5.2Hz,

1H), 10. 81s (85I, ékkblon)sﬁ@%lan (M+1); LC-MS Rt: 3 754 min;
(R -1-(4- ](13 fl uor o- 4- ( 7- met hoxy UI nol i n- 4- Q{)henyl car banoyl) - 5-net hy1l-3
* oxo- 2- pHERYR($00341d. ﬁy&wr 314 P (4, T50 9. c%a 11 2.49 fre8Hy B & no)

acetate hy@rQCchhouide 07 (m, 4H), 4.26 - 4.32 (m, 1H), 4.90 - 4.94 (m, 1H), 6.95 (d,
J=6.4Hz, 1H), 7.42 - 7.45 (m, 3H), 7.55 - 7.65 (m, 5H), 7.73 - 7.77 (m, 1H), 8.07 (dd,
J=15.6Hz, 2.4Hz, 1H), 8.49 (d, J=9.2Hz, 1H), 8.97 (d, J=6.4Hz, 1H), 10.95 (s, 1H).
Example 42
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate sulfate

F
3.
O NH '|\l
oo KA " g
~ ~
O N w OJK/

[00223] The title compound was prepared according to the procedure described in

« H:S0,

Example 39 step 3 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-fluorophenyl-
carbamoyl)-2,3-dihydro-5-methyl-3-ox0-2-phenylpyrazol-1-yl)propan-2-yl 2-(methyl-
amino) acetate (82.3 mg, 0.134 mmol) and a solution of 0.5 mL of 2N H,SO4. The title

compound was abtained as a yellow solid (77.3 mg, 81 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.452 min;
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[00239] To a solution of (R)- 1-(4-(4-(7-nmethoxyquinolin-4-yloxy)-3-

fl uor ophenyl car banoyl) - 2, 3-di hydr o- 5- met hy1- 3- oxo- 2- phenyl pyrazol - 1-y1) prop
an-2-yl 2wo(diomidegl am no) acetate (100 ng, 0.16 mmol ) iPeTAISRONRWATIE0 Of MeOH
(10 m)/EtOAc (15 nL) was added a saturated solution of HCL in EtOAc (5
m.). After stirring for 40 mnutes, the resulted m xture was concentr at ed
in vacuo. The residue was recrystallized in a m xture of MeOH (2 nlL)/Et OAc

(8 ). ThenaRlkchvnas (COMESE @cﬂ 1@¥de%&1‘1§%be 57/@%1@(12% tshaif 846 (5 nlx3)

and dried under vacuum overnight. The tit] was obtained as a
yeI | ow s3l§2dmg 98), 8.9y 4.08AMYFH), N’86( BSP (mptié) 4|9©ﬁ)4 In(m; 11626.82 (¢, M+1) ; LC- MBS

3 29 ( 1.97 (s,
o T2l DT AR o . ik i 30 0g TS S
4 17 4 2217 3z, 114/z, BI08A! ((5J€f§781([m1H1,|—8)87 6. BB.0HZ6L 5 1q.94 (sTHY), 7.17 - 7.21
(m 1H) 730 43.7 39 (m 2H), 7.41 - 7.46 (m 4H), 7.57 - 7.63 (m 2H),
8.00 - P‘ﬁ 8.51 (d, J=9.2Hz, 1H), 8.80 (d, J=5.2Hz, 1H), 10.88
(s, 1H. (E)(B—(mt4e(7ﬁﬁethoxyqulnohn 4-yloxy)-3-fluorophenylcarbamoyl)-2 3 dlhydro 5-

(R -1-(4- quor met hoxyqui no o] -5-net hyl-3
- 0X0- 2- H %o %é] ﬁvmraw?aﬁﬁr%in %Tﬁﬁ?@%éﬁééz'&%cﬁ e %ﬂ@?ﬂ?%/ no) acet at e
sulfate 14,SOM4 00240] title conpound was prepared according to the
procedure descrj m 54 step 2 by using

(R -1-(4-(4-(T- |HOI|n4yloxy) 3-

fluor opheny rb rmylc) IdldS] ydr o- 5- met hy1- 3- oxo- 2- phenyl pyrazol - 1-y1) prop
an- 2-y1 20" ¢dinNret hyl ani n@ alévﬂaﬂ*é’o{loo ng, 0.16 mmol) and 0.8 nL of 2N
H2SO4. The title conpound was obtained as a yellow solid (81.5 ng, 70 9.

M5 (ESI, 808 ion) mz; 628.1 (Mrl); LCGMS Rt: 3.291 min
[00224] The titie compound was prepared according to the procedure described in

Example 39 step 3 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluorophenylcarbamoyl)-2,3- dihydro-5-methyl-3-oxo0-2-phenylpyrazol-1-yl)propan-2-yl
2-(methylamino)acetate (82.3 mg, 0.134 mmol) and a solution of 0.4 mL of 2N H3PO,.
The title compound was abtained as yellow oil (82.3 mg, 86 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.424 min.

Example 44
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate methanesulfonate

F
5. L
OON;_gtN
X \ N
Uoo RS
O N O N\ 2X CH3SO3H

[00225] The title compound was prepared according to the procedure described in
Example 39 step 3 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluorophenylcarbam-oyl)-2,3-dihydro-5-methyl-3-oxo0-2-phenylpyrazol-1-yl)propan-2-yl
2-(methylamino) acetate (82.3 mg, 0.134 mmol) and methanesulfonic acid (25.7 mg, 0.268
mmol, Shanghai RichJoint Chemical Reagents CO., Ltd). The title compound was

abtained as a yellow solid (63.8 mg, 59 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.453 min;
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1F1 NWR (400MHz, CD30D): 6 1.09 (d, J=6Hz, 3H), 1.97 (s, 3H), 2.81 (s, 6H),
3,24 - 3.26 (m 2H), 3.65 -3.73 (m 1H), 3.99 (s, 3H), 4.11 - 4.15 (m 1H),
5.01 - 5.W020my1114dp, 6.77 - 6.79 (m 1H), 7.28 - 7.34 (mCTAINRQ10/027880 - 7. 44
(m 2H), 7.49 - 7.53 (m 4H), 7.56 - 7.60 (m 2H), 7.92 - 7.95 (m 1H),

8.38 (d, J=9.6Hz, 1H), 8.72 (d, J=4.8Hz, 1H), 10.88 (s, 1H). Exanple 56

(R -1-(4-(3-fluoro-4-(7-methoxyqui nolin-4-yl oxy) phenyl car banoyl) - 5- net hy1- 3
- 0X0- 2-  phapy ﬁézoomi fay@i\m)f)fézf%(&#ébﬁé%@ﬁ“z%@é%}%§(§‘7E§E§ﬁ)’|26‘7"9"(§‘0)acetate

fumarat e 241] The titl e conpound was prepared accord
procedur éHdaefisfﬁﬁ 3@, A HEXGaGpl €05, SHa .26 bly33tlm, hy), 4.91 - 495 (m lH)

(R) - 1- (44 7x ayigpok iy pe 4-4hoxy) - 3z -

fl uorophenyl(gar %5@;42 jéié‘ﬁglng’r%bSﬁ%t ﬁ-?ii‘%ﬁ&)b?-%? E)dr%léjn F[%P/Ir azz?)ﬁl "1-y1) prop
an-2-y1l 2H)(din@Et Fyl2kdr hd) 942 éd, dt-@4K14.000) ntd),970s,160)mol ) and furmaric acid
(55. 44 n% 0. 4845mml Shant ou Xilong Chem cal Factory). The title conpound
was obt ai é‘ﬂlpés a yeIIow solid (78.7 ng, 66 %9. MsS (ESI, pos. ion) mz:
628. 1 ( MtR)-1-(4-G-NMror&id: (73ne21‘ﬁoky@ulmhnlegkloWe(n§mMoylpD&MDyl 3@xd-211 (d,

J 6HZ 3;&1%@} 23%1ﬁyd£0pf?zbl ﬁylgq éaﬁ]2 61% (me%hyéainmg% %&}é %ne%ongtg&; 4_ ) 3668 4( m

(mlH) 7.43 - 59 9 7.99 - 8.02 (m 1H), 8.52 (d, J=8Hz, 1H),
8.79 (d, J=4.8H @ s, 1H). Exanple 57

(R - 1(4(3f|ur [ [

- 0X0- 2- phe 3 di hyd ragzol - 1-yl ) propan-2-y1l 2-(di net hyl am no) acet ate
acetate Fd i 3COOH WD 2 1%@1&6@&66{%82010/ 027360

[00226] The title compound was prepared according to the procedure described in
Example 39 step 3 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluorophenylcarbam-oyl)-2,3-dihydro-5-methyl-3-oxo0-2-phenylpyrazol-1-yl)propan-2-yl
2-(methylamino) acetate (82.3 mg, 0.134 mmol) and ethanesulfonic acid (29.5 mg, 0.268
mmol, Alfa Aesar). The title compound was abtained as a yellow solid (72.8 mg, 65 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.456 min;

'HNMR (400MHz, de-DMSO): § 1.03 (d, J=6.8Hz, 3H), 1.05 - 1.09 (m, 3H), 2.63 - 2.67
(m, 2H), 2.78 (s, 3H), 3.62 - 3.66 (m, 1H), 3.82 - 3.86 (m, 1H), 3.94 (s, 3H), 4.0 - 4.08 (m,
1H), 4.24 - 4.30 (m, 1H), 4.88 - 4.96 (m, 1H), 6.47 (d, J=5.6Hz, 1H), 7.30 - 7.36 (m, 2H),
7.42 - 7.46 (m, 4H), 7.52 - 7.56 (m, 1H), 7.60 - 7.64 (m, 2H), 7.97 (dd, J=13.2Hz, J=2.4Hz,
1H), 8.22 (d, J=9.2Hz, 1H), 8.62 (d, J=5.2Hz, 1H), 10.92 (s, 1H).

Example 46
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate benzoate

F
5. L
e} NH I}l
\
~ Z R H 2x©/
N AV O/LK/N\

[00227] The title compound was prepared according to the procedure described in
Example 39 step 3 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-

fluorophenylcarbam-oyl)-2,3-dihydro-5-methyl-3-oxo0-2-phenylpyrazol-1-yl)propan-2-yl
2-(methylamino) acetate (82.3 mg, 0.134 mmol) and benzoic acid (32.7 mg, 0.268 mmol,
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[ 00242] The title conmpound was prepared according to the procedure descri bed
in Exanple 54 step 2 by using (R)-1-(4-(4-(7-methoxyqui nolin-4-yl oxy) - 3-
fl uor ophewgl2eswtaedyl) - 2, 3- di hydr o- 5- net hy1- 3- oxo- 2- phemgirfse@nok73de y1) pr op
an-2-yl 2- (dinethylamno) acetate (100 ng, 0.16 mmol) and acetic acid
(28.7 ng, 0.48 mmol, Shantou Xilong Chem cal Factory). The title conpound
was obtained as a yellow solid (83.4 ng, 70 %9. Ms (ESI, pos. ion) mz:
628 1 (leanéznlefﬁe%aﬂteag&lt%ﬁ&om Mhe fitie E%uﬁé%%ﬁmn%@%lo@ sdlid7 (d, J=6.4
3H) (s, 6H, - 330 (m 2H), 3.53 - 3.59 (m
lH) 3 9é71(%mg3%%)4 20 - 4.26 (m lH) 5 03 - 5 05 (m 1H), 6.74 - 6.94
(m 1H, 7.29 - 2 (m 1H), é , 7.51 - 7.55 (m 4H),
7.58 - hé%(l?(%pozH))n)m/Ze@M(M@Q 1(@11;\4511?4)35 32161(d J=9.2Hz, 1H), 8.50 (d,
J=5.2 Hz, g ke 40- 88 (s, 1H). Exanple 58
(R -1-(4-(3-fluoro-4-(7-methoxyqui nolin-4-yl oxy) phenyl carbanoyl) -5-nmet hyl-3
- 0X0- 2- piﬁbhﬂ@ﬂ@arWHV@nerﬂpwmmlmﬂ ylpysﬁp@@aha@alyqywmt%ﬁwpém no) acet at e

o acodur & GRLRF e IR B gty L0 S OPPRaIg AL pared according To (he

(R) - 1- ( 4nfetby(tennmehdioygei nol i n- 4- yI oxy) - 3- f | uor ophenyl car banoy1l) - 2, 3-di hydr
0- 5- et hy1- 3- oxo-2- phenyl pyr azol - 1-y1) propan- 2-y1 2-(di met hyl am no) acetate
(100 ny, 0.16 and u)@ acid gihydrate (60.3 ng, 0.48 mol ). The
title conpound Ya§ gbtlai pe a yelJow solid (98.5 ng, 84 %9. M5 (ESI,

pos. ion) 528, 1 (VFL) LC—I\/522 009 nin; 11-1NVR (400MHz, CDB30D): 6
1.06 (d, &5 7z 3H), 1.151( 3H) ,Y1.94 (s, 6H), 2.89 - 2.91 (m 2H),
370-376(m 1H) 3.98 (s9 » 4.15 -4.19 (m 1H), 5.04 - 5.09 (m 1H),
6.91 - 6.94 (m 1H), 7.35 - 7.38 (m 1H), 7.41 - 7.45 (m 2H), 752- 7.55
(m 4H) 602§§ 7. ﬁ?et(tf@co%?)&und a%%re al%dqgcog(mlg e pl‘gceﬁgre((féscrr‘%e@r 1H),

.78 (d, J =5.
Example 39 step 3 by using (R)- 1 (4 (4- (7 methoxyqulnohn 4-yloxy)-3-

fluorophenylcarbamoyl)-2,3-dihydro-5-methyl-3-ox0-2-phenylpyrazol-1-yl)propan-2-yl 2-
(methylamino) acetate (82.3 mg, 0.134 mmol) and p-toluene sulphonic acid (50.2 mg,
0.268 mmol, Shanghai chemical reagent factory). The title compound was abtained as a

yellow solid (88.5 mg, 67 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.376 min;

'H NMR (400MHz, dg-DMSO):  1.09 (d, J=6.4Hz, 3H), 2.28 (s, 3H), 2.78 (s, 3H), 3.78 -
3.83 (m, 1H), 3.97 - 4.06 (m, 5H), 4.25 - 4.32 (m, 1H), 4.90 - 4.96 (m, 1H), 7.0 (d,
J=5.2Hz, 1H), 7.10 - 7.12 (m, 3H), 7.43 - 7.49 (m, 6H), 7.53 - 7.64 (m, 5H), 8.07 (dd,
J=13.2Hz, J=2.4Hz, 1H), 8.51 (d, J=5.2Hz, 1H), 9.0 (d, J=6.4Hz, 1H), 10.96 (s, 1H).
Example 48
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate acetate

Purae

o/lk/N 2xCH;COOH

[00229] The title compound was prepared according to the procedure described in
Example 39 step 3 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-fluorophenyl-
carbamoyl)-2,3-dihydro-5-methyl-3-ox0-2-phenylpyrazol-1-yl)propan-2-yl 2-(methyl-
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Exanpl e 59

(R -1-(4-(5-(7-met hoxyqui nolin-4-yl oxy) pyridi n-2-yl car banoyl) - 5- net hy1- 3- ox
0- 2- pheny0-281081dicBydr opyr azol - 1-yl ) propan- 2-y1 2- ( met hpCanise@pagiset at e
mle ate 0 li-- H2 x HOOC /COOH 0.----N\=_ Step 1)

(R -1-(4-(5-(7-nmethoxyqui nol i n-4-yl oxy) pyridin-2-yl carbanoyl) - 5- net hy1- 3- ox
02- phenyl- 2, 3-di hydr opyrazol - 1-yl ) propan-2-yl1 2-((benzyl oxycar bonyl) -

(met hyl) @mlm)a@&ﬁ& abhs &19%21%4]&@01%1{3 b R10B 1.6 mg, 0.268 mmol). The title

(R) - 1-(2- hydr oxypr ogyl - 7- met hoxyqui nol i n-4-

yl oxy) perP@P‘ﬂmEl‘Xﬂi)‘l %m%FWWhl ©he (P phefproR, 3- di hydr o- 1H pyr azol e- 4- car bo
xam de (2. 0@% ] d%ﬂ N- Cbz-sarcosine (1.7 g, 7.62 mmol) and DVAP
(0.93 g, MS Im?émon)ml/a irifMith): 16-MB Réf3.- B2 at 0C was added EDC sol i d
(2.19 9, glnfpi 4970/, Aladdin) in portions. After stirring at 0 Cfor 2 hrs,
the mxture was allowed to heat to 40 C and stirred overnight. The reaction
was di | utBalwi-thila@o-4ri7-nesthagppdngin-4rplexy)pkany lcettas oy 116 impthyva oxeds hed wi t h

0 1 N HC W : b t 20
The oré’g%?ﬁ ?atzb'lrﬁ%ﬁ?; %ﬁb\?er %Wgﬁ)é con?ékﬁ%r%%d ?/nmeagtrm( The

re5| due \ddsfdpmymrle'deby a silica gel colum chromatography (Et0Ac / MeOH
=4/ 1) to give thetitle conpound as a yellow solid (2.15 g, 77.3 %9. M
(ESI, pos. ion) m %-731.28 ( . LC-MB Rt: 4.199 min; 1F1 NVR (400MHz,
CDC13): 6 1.13 (ak _mer 1.29 (s, 3H), 2.86 (d, J=6.4Hz, 2H), 2.94

(s, 3H, 3.9 Y, 7~ 2H) , 4190]_3:&%% m 1H), 5.12 (s, 2H),
6.39 - 6.42 1 , 7.22 7 M250(m 1H) 7.58 (m 13H), 8.22 - 8.25
(m 1H), ®73 g 37 (m 1H), J@H Soot’ (fan 1H), 11.20 (s, 1H). Step 2)
(R-1 -(4-(5-(7-rrethoxyqui nol i n- 4- ylbxy)pyrldl n-2-ylc arb anoyl)-5

-met hyl -3 -o0x02 -phenyl-2,3 -di hydropyrazol -1-yl)prop an-2-yl 2 -(nmnethyl

am no) ac (€280 [ 00RS]tIEeompswidutds@repafed according to the procedure described in

(R~ 1 (43 Rmbie s TRAD VY MR e SRR Z 10y -3-

fluorophenylcarbamoyl)-2,3-dihydro-5-methyl-3-0x0-2-phenylpyrazol-1-yl)propan-2-yl 2-

(methylamino) acetate (82.3 mg, 0.134 mmol) and L - tartaric acid (40.2 mg, 0.268 mmol).
The title compound was abtained as a white solid (90.1 mg, 88 %).

MS (ESI, pos. ion) m/z: 614.1(M+1); LC-MS Rt: 3.489 min;

'H NMR (400MHz, ds-DMSO): & 1.07 (d, J=6.4Hz, 3H), 2.36 (s, 3H), 2.77 (s, 3H), 3.62 -
3.66 (m, 1H), 3.82 - 3.86 (m, 1H), 3.94 (s, 2H), 4.05 (s, 3H), 4.0 - 4.04 (m, 3H), 4.20 -
4.29 (m, 1H), 4.89 - 4.92 (m, 1H), 6.47 (d, J=5.2Hz, 1H), 7.30 - 7.36 (m, 2H), 7.42 - 7.46
(m, 4H), 7.51 - 7.55 (m, 1H), 7.60 - 7.64 (m, 2H), 7.97 (dd, J=13.2Hz, J=2.4Hz, 1H), 8.23
(d, J=9.2Hz, 1H), 8.62 (d, J=5.2Hz, 1H), 10.87 (s, 1H).

Example 50
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate oxalate

F
4,
0 NH L
AN N
SOOI L2
N
0

O H
N_ HOOC-COOGH

[00231] The title compound was prepared according to the procedure described in
Example 39 step 3 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-fluorophenyl-
carbamoyl)-2,3-dihydro-5-methyl-3-ox0-2-phenylpyrazol-1-yl)propan-2-yl 2-(methyl-
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yl car banoy1l) - 2, 3- di hydr o- 5- net hy1- 3- oxo- 2- phenyl pyrazol - 1-y1) propan- 2-y1
2- (Nbenzyl oxycar bonyl - N- et hyl am no) acetate (1.0 g, 1 4 mmol) in MOH (100

nm.) was awoediocat@Byti c amount wet Pd/C (10 % -55% w wpaatuseolooetsent , 10
ng) under N2 atnosphere. The suspension was degassed under vacuum and then
purged with H2. The reaction mxture was stirred at rt for 20 m nutes
under H2 balloon. The m xture was filtered and the residue was washed with
MeOH (35 aflingf addrate (28 ﬁq%mot 1r3a.tn%né1§gm d@fic a&l&(f@%g,@tz%g narﬁmﬁaa%@l y. M5 (ESI,
pos. ion) rrlz 597. 24 1%!1 Rt : Ste )47)

- (4- (5- (Kilpeg ﬁb%wahfﬁsuonﬁ eﬁtl@)@yl}lpwmddvaﬁabtawéa%%xs%llawyll (78.2.mgt hyl - 3
-0x02 - phgayl-2, 3 -di hydropyrazol -1-yl)prop an-2-yl12 -(nethyl am no)ac
etate male ate [00246]To a solution of (R -

1- (4- (5- (s 1*}52%)69&5'&/2'61'1‘1‘&1:4%'1%@1%@@3 Br72min,
yl car banoy1) - 2, 3-di hydr o- 5- net hy1- 3- oxo- 2- phenyl pyrazol - 1-y1) propan- 2-y12-
(et hyl arﬁXﬁmPé?cialt ate (80 ng, O. 134 mmol) in MeOH (10 nL) was added nal eic
acid (46.44,1 4251 i t Af t er
stirring (]fzg} @63 %10?1}94 ertheoa?gmgﬂﬂlrﬁ Q%@Q@%Zgﬁg%%gﬂn? S%% gcliglo(r%z)\%acuo The
r es ul ted phssﬂdﬁeilhmopywolybvlarbrbp@ehyh T(neethyilapping )ecatdte Rb@dHokyproriah¢-Et 0AC (8

The %{rgm\%x 1&9' | ected by filtration, washed with Et0Ac (5 mix3) and
dr| ed undlér’ vacuurP{ overnight. The title corrpound was obtai ned as a yell ow
solid (68.8 ng, : pos. ion) mz: 597.24 (M+l); LC-MS Rt:
3.221mn; 1F1 NNR/T2 D: 6 1.14 (d, J=6.4Hz, 3H), 1.25 (s, 3H),
2.17 -2.20 (m 83(m 3H), 2.89 295(m 2H), 3.85 - 3.93 (m
2H), 4.06 -1 512m 6.29 - 6.35 (m 2H), 6.98 -
7.00 (m ~4H 7 %?72(mll—b 8.21 -8.30 (m 2H),
8.77 - 8.78 (m 1H), 1115(5% Ex
(R -1-(4-(5-(7-methoxyqui nolin-4-yl oxy) pyr|d| n-2-yl car banoyl) - 5- met hy1- 3- ox
0- 2- phenyl-2, 3-di hydropyrazol - 1-yl ) propan- 2-y12- (et hyl am ng) acet at e

hydr ochl c£¥(?28%1 [ B2kt crmeCdrt a8 PEBDRISE i HeS b ey ar EhealEtded Mg to the

procedur %x@ﬁﬁﬁ%b%ﬁ 3109 using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluorophenylcarbamoyl)-2,3-dihydro-5-methyl-3-ox0-2-phenylpyrazol-1-yl)propan-2-yl 2-

(methylamino) acetate (82.3 mg, 0.134 mmol) and citric acid (51.5 mg, 0.268 mmol,
Tianjin Chemical Factory). The title compound was abtained as a pale yellow solid (90.6
mg, 84 %).

MS (ESI, pos. ion) m/z: 614.1(M+1); LC-MS Rt: 3.426 min.

Example 52
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate succinate

E
e
o} NH N
\ I
X J N HOOC,
o}
~

0 Nig OJK/H\ \_\COOH
[00233] The title compound was prepared according to the procedure described in

Example 39 step 3 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluorophenylcarbamoyl)-2,3-dihydro-5-methyl-3-ox0-2-phenylpyrazol-1-yl)propan-2-yl-2-
(methylamino) acetate (82.3 mg, 0.134 mmol) and succinic acid (31.6 mg, 0.268 mmol,
Guangdong Chemical Reagent Engineering-technological Research and Devalopment

Center). The title compound was abtained as a pale yellow solid (70.5 mg, 72 %).
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Exanpl e 59 Step 3 by using

(R)-1-(4-(5-(7-met hoxyqui nolin-4-yl oxy) pyridi n- 2-

yl car banoy0ReR/B1@B8hydr o- 5- net hy1- 3- oxo- 2- phenyl pyr azol PCTUEr@0OpERe 2-y12-
(et hyl am no) acetate (100 ng, 0.168 mmol) and a saturated solution of HCl
in Et0OAc (10 nmL). The desired conpound was obtained as a yellow solid (80.7
ng, 72 %9. M5 (ESI, pos. ion) nmlz: 597.24 (Mtl); LC-MS Rt: 3.262 mn;

1FI NVR (499N, poS D)l/z @1414@311@(: Mg‘i{t%@omﬁiﬂ} 1.45 (s, 3H), 2.17 - 2.25
(m 1H), 2.96 - 3.0 3.03 - 3.12 (m , 3.62 - 3.68 (m 2H),
4.19 -4, éIgP(MR(Wstda@MS anémi J.*LWHZQHQQQ‘H 3. B0, 2.4% (s1B)l), 33660 - 7.81
(m 8H), 8 ( 3 _ 9 m 1H),
RTAY 3145%%, gg%p%'%e Ly (r]n,HlH),ﬁ.o 2.06 &, (8), 4D -2 2189 478594 (&

(R-1-( 4-1¢15,.6(.zv&(rdei=ﬁo?ﬂ,zqwlmjso AT A6yo3y) Pyo i Aidh (85 4H)c anDamoy - BHmet hy 1- 3- ox

0- 2- phenyl- 2, 3- o h am acetate

oxal ate 07[5%0%4@]( ?I tI d(?% 302’15%%%/\%@9%?%&& egx(daccor %%) ?-]89@9 procedure
descri bed= 1418}EzgaHmlle.8BQs $H¢p 3 by using

(R -1- (4%9& t hoxyqui nol i n-4-yl oxy) pyri di n- 2-yl car banoy1l) - 2, 3-di hydro-5
-met hy1- phenyl pyrazol - 1-yl ) propan-2-yl 2- (nethylam no) acetate
(100 ny, (R)-168(3Idrd-ANd-nta)xyGuiaslindh-dioky)giical Rarb&dod)-Mnetiy1-30xo10l ) . The

title conpoun s obt ai ned yel | ow solid .5 ., 62 %9 . M5 (ESI,
poS. |onnB?1‘?y%g 3 %ydﬁ%ytwlls yl?rﬁepw@ ﬂtz-a%m%?tarﬁwﬁr%ﬁp (400MHz, CD30D): 6
1.23 (d, J6Hz : 141 : 2.06 - 2.15 (m 1H, 2.79 -2.83 (m 3H,
290-300(rrb 3388 398(m 2H), 4.07 -4.15 (m 3H), 5.10 - 5.22
(m 1H), 6. ){—§ , 7.54 - 7.71 (m 8H), 7.90 - 7.91 (m 1H),
841-86 890(m 1H), 11.15 (s, 1H). Exanple 62

(R -1- (4- 5-( 7Y rret hoxqu oflinsdayfioxy) pyri di n- 2-yl car barmyl) 5- met hy1- 3- ox

0- 2- phe i_hydr th etate

f umar at ewﬁpdéﬁlgb%?ﬁ%lq @Q%é@%tg)utox&é(aﬂ;o% fsaglf)r}o a[)("écl%rloxﬁ)pm%g 50’;{ mfo{oﬂée: procedur e
descr i beghenyl-Exdadiintdeo-59-pStagple3 - daybougllamg

(R -1-(4-(5-(7-nmethoxyqui nol i n-4-yl oxy) pyridin-2-

et hyl oy 67 G ot al o 100 s bhetid e RO PP RES BT 0 50™
mol , Shar-diydo1BngyraZaem-caboxfFaet 60§ g, Ttemtriot)| Bocginpou2d3 wes1.60t ai ned as
a yel | ow w01, DMAP (17 mg, 0.136 mmol) in dry CHaCl, (SmL) was added EDCI (417 mg, 2.18

mmol). The mixture reaction was stirred for 3h at rt. TLC analysis showed that the starting

material was consumed completely. The organic layer was then washed with water (3 mL

x2), aqueous NaH,PO4 (3 mL x2, 2N) and water (3 mL X2). The organic phase was dried

over anhydrous Na,SOy, filtrated and concentrated in vacuo to afford the title compound

as a thick oil (750 mg).

MS (ESI, pos. ion) m/z: 524.1 (M+1);

'H NMR (400 MHz, CDCl3): 6 1.10 (d, J = 6.4 Hz, 3H), 1.44 (s, 9H), 2.68 (s, 3H), 3.59
(dd, J=18.4, 5.2 Hz,1H), 3.73 (dd, /= 16.0, 4.0 Hz, 1H), 3.88 (dd, /= 18.4, 6.8 Hz, 1H),
3.96 (dd, J=15.6, 9.2 Hz, 1H), 4.85~5.05 (m, 2H), 5.25 (dd, /=224, 12.8 Hz, 2H),
7.23~7.57 (m, 10H);

C NMR (100 MHz, CDClz): § 13.0, 17.8, 28.5, 29.9, 42.5, 50.0, 65.9, 68.5, 80.4, 99.4,
126.1, 127.8, 128.0, 128.6, 128.7, 129.9, 134.1, 136.5, 155.8, 159.2, 163.3, 163.7, 169.4.
Step 2) (R)-1-(2-(2-(tert-butoxycarbonylamino)acetoxy)propyl)-5-methyl-3-oxo0-2-phenyl-
2,3-dihydro-1H-pyrazole-4-carboxylic acid

[00235] A mixture of (R)-benzyl 1-(2-(2-(tert-butoxycarbonylamino)acetoxy)
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(94.1 mg, 79 %9. MS (ESI, pos. ion) mz: 597.24 (M+l); LC-MS Rt: 3.211m n;
1FI NVR (400MHz, CD30D): 6 1.16 (d, J=5.2Hz, 3H), 1.28 (s, 3H), 2.02 -2.06
(m 1H), WOo2010/1120636 (m 3H), 2.86 - 2.93 (m 2H), 3. 84PCTAISB@0O2I36@H),
4.05 - 4.08 (m 3H), 4.64 - 4.65 (m 1H), 6.94 - 6.98 (m 1H), 7.48 - 7.67
(m 8H, 7.84 - 7.87 (m 1H, 8.35 - 854 (m 2H, 877 - 8.78 (m 1H),
11.15 (s, 1H). Exanple 63

(R)-1- (4% (275 ﬁ@fql oycygm Bﬁén'yfl24 dmy%yhmswa%lan?ea%bgﬁat@mxﬂg 0328et hyl- 3- 0x
0- 2- pheny g g%r azol - 1- %\(gro pan- 2-y g | am no) acet at e
acetate NOYXHH] lﬁ% Yl @@r"é’f’ﬁé‘iﬂéﬁi fae lb‘l‘teﬂ §CtdalyHe procedure

desct ! pednhibdHaT Gl 1§5t@19al%va§¥oﬂégﬁ1?% GG, A ady3PaihofiBredby>0 Mol

Shant ou X Chem cal ™ Factory) ' ' '
- (7- net héiltyrqlspn rod the repetioroxixnpy wedéaogntipled imydsuasioy 1gsidue vas pliifigddiyo- 5

-met hyl - %611%§e1%omp§1%>{1%;ﬁ9{ @y hoovs BRIAR Al Ml%u%eg&%@&%ha no) acetate

(100 ny corrpoun was o tal ne I ow solid
(81.4 rrg,yelT@x/?01926(172\16&(45%3{1619))3 ion) mz: 597.24 (M1); LC—IVIS Rt: 3.103
mn; 1FI NVR (400 Mz, CD30D): 6 1.11 (d, J=4Hz, 3H), 1.23 (s, 3H), 2.31
-2 35 (mMmm 5 601 m/2; 428 1( ¥+ 13H], NSRRI 400M Bz, 8Dl 5294)3 (43924 Hz3. 99 (m

1, Bl B S A

1H), 11. 150404 (HH).] = EX&rRs Hz,840), 4.09~5.05 (m, 2H), 7.37 (d, J = 7.6 Hz, 2H),

(R-1-(4- 4% ég rret:{}@xyqui nol i n-4-yl oxy) pyri di n-2-yl car banoy1) - 5- met hy1- 3- ox
0- 2- phe %( B dropyrazol - 1-yl ) propan-2-yl 2-(net hyl am no) acet ate 4-
met hyl beﬁ%(emﬁudmowa{ze CDCly): § 12.4, 17.7,28.5, 42.6, 49.7, 68.3, 77.4, 80.5, 97.9, 127.0,

130.0, 130.4, 132.4, 156.2, 163.4, 165.9, 169.5.
Step 3) (R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-
0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(tert-butoxycarbonylamino)acetate

[00236] To a solution of 3-fluoro-4-(7-methoxyquinolin-4-yloxy)benzenamine (399
mg, 1.38 mmol), (R)-1-(2-(2-(tert-butoxycarbonylamino)acetoxy )propyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxylic acid (500 mg, 1.15 mmol) in dry CH,Cl,
(5mL) was added EDCI (264 mg, 1.38 mmol) and HOAT (32 mg, 0.23 mmol). The
mixture reaction was refluxed for 3h. The reaction mixture was then concentrated in vacuo
and the residue was purified by a silica gel column chromatography (100% EtOAc) to give
the title compound as a white solid (610 mg, 76%).

MS (ESI, pos. ion) m/z: 700.2 (M+1); LC-MS Rt: 4.502 min;

'H NMR (400MHz, CDCly): 8 1.15 (d, J=6.4Hz, 3H), 1.44 (s, 9H), 2.86 (s, 3H), 3.67 -
3.73 (m, 1H), 3.79 - 3.83 (m, 1H), 3.86 - 3.92 (m, 1H), 3.98 (s, 3H), 4.02 - 4.07 (m, 1H),
4.96 - 5.05 (m, 2H), 6.43 (d, =5.6Hz, 1H), 7.16 - 7.25 (m, 2H), 7.26 - 7.30 (m, 1H), 7.37 -
7.40 (m, 3H), 7.42 - 7.52 (m, 1H), 7.57 - 7.61 (m, 2H), 7.93 (dd, J=12.4Hz, J=2.4Hz, 1H),
8.28 (d, J=7.2Hz, 1H), 8.60 (d, J=5.6Hz, 1H), 10.82 (s, 1H).

Step 4) (R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-
0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-aminoacetate hydrochloride

[00237] To a solution of compound (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluoro- phenyl carbamoyl)-2,3-dihydro-5-methyl-3-ox0-2-phenylpyrazol-1-yl)propan-2-yl
-(tert-butyloxycarbonylamino)acetate (200 mg, 0.286 mmol) in EtOAc (10 mL) was added
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[ 00251] The title conmpound was prepared according to the procedure descri bed
in Exanple 59 Step 3 by using p-toluene sul phonic acid (76.6 ng, 0.40
nmol , Shawohaio/aheai cal reagent procurenent and supply eCTIS2@E0j02T360

chemi cal factory) and (R)-1-(4-(5- (7- nmethoxyquino lin-4-yloxy)pyri din-2
-yl c arbanmoyl)-2,3 -di hydro-5 -nmeth-y1-3 -oxo-2 -

phenyl pyrazol - 1-yl ) propan- 2-y12- (et hyl am no) acetate (100 ng, 0.168 mmol).

The titl @ GQMRAUBHHVAS lq@r/gmﬁm@ﬁl u]Yd%:lr hﬁWg&PA'ft@r {B8nSat Wor §Pnd X9 . M5
(ESI, pos. ion) m z: 597. 24g 7 3.070 min; 1F1 NVR (400MHz,

CD30D) :  hayemgiop gixtgresya ftered ppd hz r%iu(eswaswhedzmﬁnm@ @emier)-Zhy . 2. 52

'52188_ ( mcui%l@%rodactz’@as rgmy%%ﬂl({erh 1r22H)h1xt1§e ‘slglut,‘lonl“;b-f%ed;ﬂff? 1%%95&(0%&?% Ir_Jnl)‘iL,) 13- g_T ] gH)lg

(m 1H), (V515 shefmlx(cm wzmlter@d o0! thegol grashed) wit BIOPS (6 i Bh)The Exanpl e 65
(R -1 (Aol B ROXUGUBPL e gj’é@%&ﬂé’g@gh%@%";@?r bamoy1) - 5- met hy1- 3- ox

0- 2- pheny I hydr opyrazo propa t hyl am no) acet at e
2- hydrox r 0 title conpound was prepared
accordi ng t@gﬁ‘ﬂ%% @?Ié}éuéde@rﬁ?y Igég[Sth éggﬂ;}:hg 59 Step 3 by using citric
acid (51.BNygR (m%&&z rdn@IMSQ): éhﬁ)(i@l Citettizc 3H), EaYét(S)BW 3aﬁ@o[d(1 RFl16.4H¢,4- (5
-(7- met hgx r
- di hydr o(}Sy&ngztﬁ@ %b%x%% phe %%/rg;g n%llﬁ% %fo%%%@ 1%’262%%& hyl am no) acet a
te (100 rg6.40z ]1(5]8 il ).43 (ﬁlnéHt)l'/tél%L t@lnqmdh{ol Aiis(dpbRaitnetH a8.02(dgel | ow sol i d
gnlﬁz 4 "ﬁpg §1§%é¢13 Me, GES's aPQSr—02) 11 &1 %028 o Mg abCi B 1Ry 8- 146
(s, 1H).
Example 54
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(dimethylamino)acetate hydrochloride

Purace

OJK/N 2x HCl

Step1) (R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-
0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(dimethylamino) acetate

[0023§] To a mixture of (R)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)-phenyl-1-
(2-hydrox-ylpropyl)-5- methyl-3-oxo0-2-phenyl-2,3-dihydro- 1H-pyrazole-4-carboxamide
(1.08 g, 2.0 mmol), N,N-dimethylglycine (0.516 g, 5 mmol Alfa Aesar), HATU (1.902 g.

5 mmol) and DMAP (62.5 mg, 0.5 mmol, Aladdin) was added TEA (1.012 g, 10 mmol) in
DMF (12.5 mL) under nitrogen atmosphere at 0 °C. The reaction was stirred at 0 °C for 2
hrs, and then warmed up to room temperature and continued to stir overnight. The reaction
was diluted with 100 mL of CH,Cl,. The resulted solution was washed with 0.1 N HCI (10
mLx2), saturated NaHCO; (20 mLx2) and followed by water (20 mL). The organic phase
was dried over Na,SO4 and concentrated in vacuo. The residue was purified by a silica gel
column chromatography (EtOAc / MeOH =2/1) to give the title compound as a yellow
solid (1.1367 g, 84 %).

MS (ESI, pos. ion) m/z: 628.1 (M+1); LC-MS Rt: 3.232 min;
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(S)-((S)-1 -(4-(3 -fluoro-4-(7-nmethoxyqui nolin-4-yl oxy)phenylc arb

anoyl) -

2- am no-
was prepared simlarly according to the procedure

MB(ESI ,
D20): 6

J=6Hz, 3';?—1’N1‘%R%5Odl\§f’{z

-485

5-nmet hyl-3 -oxo- 2 -phenyl-2,3 -di hydropyrazol -1-yl)prop an-2-yl)

woretmidsat ano ate hydrochl ori de F4H2 [ 00253] Phg/uszelom2seorpound

descri bed in Exanple 59.

pos. ion) mz: 642.2 (Mtl), LGMS Rt: 3.419 min; 1F1 NWVR (400 MHz,
0.74- 0.75 (d, J=6.8Hz, 3H), 0.91 -0.98 (m 4H), 1.10- 1.12 (d,

@1901838 992 (£ J élrl){z 3&1%11‘943@52 ééj(s élzrﬁz%*z 2H)

4.83
7.46 -

7.49 (m ma)(m 7HE Q.78 - 3,889y ihﬁi) 419? Sating.ol 81085(m( dt), 45, zmw (mlm) 8.62 -

8.64 (d,
-fl uoro-

- 0X02- phér@Z](mZZH} iy AroSy: A p .- 2&@ ﬂ%@@ﬁpdﬁ)% §1d, Jz;sazﬁmeb@} @@aﬁ@at e

£ 5 T 7 2R, B SR oio $49 145 mear 7077

hydrochlqthe

Step 2) (R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-
0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(dimethylamino) acetate
hydrochloride

[00239] To a solution of (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluorophenylcarbamoyl)-2,3-dihydro-5-methyl-3-0x0-2-phenylpyrazol-1-yl)propan-2-yl 2-
(dimethylamino) acetate (100 mg, 0.16 mmol) in a mixture of MeOH (10 mL)/EtOAc (15
mL) was added a saturated solution of HCI in EtOAc (5 mL). After stirring for 40 minutes,
the resulted mixture was concentrated in vacuo. The residue was recrystallized in a
mixture of MeOH (2 mL)/EtOAc (8 mL). The solid was collected by filtration, washed
with EtOAc (5 mLx3) and dried under vacuum overnight. The title compound was

obtained as a yellow solid (90.1 mg, 80 %).

MS (ESI, pos. ion) m/z: 628.1 (M+1); LC-MS Rt: 3.295 min;

'H NMR (400MHz, CD;0D): & 1.12 (d, J=6.8Hz, 3H), 1.97 (s, 3H), 2.87 (s, 6H), 3.24 -
3.26 (m, 2H), 3.52 - 3.58 (m, 1H), 3.98 (s, 3H), 4.17 - 4.22 (m, 1H), 5.03 - 5.07 (m, 1H),
6.43 - 6.45 (m, 1H), 7.17 - 7.21 (m, 1H), 7.30 - 7.39 (m, 2H), 7.41 - 7.46 (m, 4H), 7.57 -
7.63 (m, 2H), 8.00 - 8.03 (m, 1H), 8.51 (d, J=9.2Hz, 1H), 8.80 (d, J=5.2Hz, 1H), 10.88 (s,
1H).

Example 55
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(dimethylamino)acetate sulfate

F
. O
O NH l}l
X N
J@@ TN ¢
N RN

[00240] The title compound was prepared according to the procedure described in

/
H,SO.
N T2o%4

Example 54 step 2 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluorophenylcarbamoyl)-2,3-dihydro-5-methyl-3-ox0-2-phenylpyrazol-1-yl)propan-2-yl 2-
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[ 00254] The title conmpound was prepared simlarly according to the procedure
described in Exanple 59. M5 (ESI, pos. ion) mlz: 614.1(Mtl), LCM Rt

3. 357 m nyolbl/MMR3 (400 MHz, D20): 6 1.25 - 1.26 (d, J=@HT/US3MHp/027Bse18- 1.50
(d, J=4.4Hz, 3H), 2.91 (s, 3H), 4.16 (s, 3H), 4.20 - 4.28 (m 1H), 4.49 -
4.55 (m 1H), 5.11 -5.13 (m 1H), 7.08 - 7.10 (d, J=6.8Hz, 1H), 7.48 - 7.66
(m 5H, 7.75 - 7.86 (m 5H), 8.61 - 8.63 (d, J=9.2Hz, 1H), 8.79 - 8.80 (d,
J=6. 8Hz, (a-ih‘)ethyﬁﬁﬁﬁﬁgla@etﬁg (100 mg, 0.16 mmol) and 0.8 mL of 2N H,SO4. The title
(S)-((R-1-(4-(5-(7-nethoxyqui nol i n-4-yl oxy) pyri di n-2-yl car banoy1) - 5- net hy1l
- 3- 0x0- 2CopRaHi v obtailieh gt Kl Ao b @-f}rg,ﬁ%&p@an- 2-y1)

2- am no- 3- net hyl but anoat e hydrochl ori de 00255] The titl e conpound was

pr epar ed M$ (HSlarosyiondrar R8ig Mid)1 e Moy Ric ddblt Bidescri bed i n Exanpl e 59. MS
(ESI, posgNn@R) : ( id. FGHYS3 IR id3; 4 0 MHz,
CD30D) : 6HN%§-(4WI}Z’?%§O§%%%? S 201%2 é_,935§§§£2£] (%IJ?DIE[}’ %14‘ s, 1H),
2.26 - 2.(822HnB.63HB,732meBI), 3.99 1431, 2,189 4(1$,(m3H)L), 53.184.05 (B, 89), 677 -1H), 4. 11

325 arg, Sy 40382 M 731y"0 @b, Sy Wb 7308300 e (1

1H), 8. 42H), BISZ.¢him, 1H), 8.1 @71=9.68L5 ), R172 ds9=68Hz, 1H)10.88.(83 1. 8. 84 (d,

J=6. 4Hz, F%{H%n l%arrpl e 69
(S) - ((R) TR B. (7- net hoxyqui nol i n- 4-yl oxy) pyri di n- 2-yl car bampy1) - 5- met hy 1

- 3- 0X0- 2R pheny3Liidord-4d7 hydixpyuiad bl-4-Hoyy piunoRabaoy L -n18M3 papropanoat e
hydrochl %Iillerg/?—2,3 -dihydropyrazol-1-yl)propan-2-yl 2-(dimethylamino)acetate fumarate

F
5.
o) NH N
A d NN
_ \L o | 2 x HOOG,
\ —
N w OJK/N\

COOH

O

[00241] The title compound was prepared according to the procedure described in
Example 54 step 2 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluorophenylcarbamoyl)-2,3-dihydro-5-methyl-3-ox0-2-phenylpyrazol-1-yl)propan-2-yl 2-
(dimethylamino) acetate (100 mg, 0.16 mmol) and fumaric acid (55.44 mg, 0.48 mmol,
Shantou Xilong Chemical Factory). The title compound was obtained as a yellow solid

(78.7 mg, 66 %).

MS (ESI, pos. ion) m/z: 628.1 (M+1); LC-MS Rt: 3.251 min;

'H NMR (400MHz, CD;0D): § 1.11 (d, J=6Hz, 3H), 1.97 (s, 3H), 2.81 (s, 6H), 3.25 - 3.29
(m, 2H), 3.63 - 3.68 (m, 1H), 4.04 (s, 3H), 4.16 - 4.21 (m, 1H), 5.01 - 5.07 (m, 1H), 6.74 -
6.94 (m, 1H), 7.43 - 7.59 (m., 9H), 7.99 - 8.02 (m, 1H), 8.52 (d, J=8Hz, 1H), 8.79 (d,
J=4.8Hz, 1H), 10.88 (s, 1H).

Example 57
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(dimethylamino)acetate acetate

F
5. )
OONRN
joolEAS
_ 0
h N “‘lOJk/'\/l\

o 2 x CH;COOH
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[ 00256] The title conmpound was prepared simlarly according to the procedure
described in Exanple 59. MS(ESI, pos. ion) mz: 597.1 (M+tl), LC-MS Rt

3. 136 m nyolbl/MMR3 (400 MHz, CD30D): 6 1.17- 1.18 (d, J26TAIS20108H)360 1. 54-
1.54 (d, J=3.2Hz, 3H), 1.29 - 1.34 (m 2H), 2.88 (s, 3H), 3.96 -4.01 (m
1H), 4.33 -4.40 (m 1H), 5.05 - 5.10 (m 1H), 6.99 - 7.10 (d, J=6.8Hz, 1H),
7.46 - 7.49 (m 3H), 7.57 - 7.68 (m 4H), 7.84 - 7.89 (m 1H), 8.38 (s,

%ED , 8.5700248} 59 (The thRLoRPFBund WA prépafRd accodiftolthh prdcedul-Bsdibed thH) . Exanpl e
1- ( 2- ( 4- Exapples4giendthysing (Bixb(EdRarsthapagnelind glosy)id+ pyr azol e- 4- car boxami
do)-2- fl hAAl {icafs ] at hyl YW Re AR AQaset at e

v ochl ap O D P IR 29287 & o of
3- hydr oxy@imspakoiieo) gedtete (100mgy 0. 1§mmolhensl acetiGicid (FOKYG®, RASEINOl n 250 nl of

met hanol %‘SZ ‘5‘955 4 : E%ﬂl : ' ontinued to
stir unti %ﬁg\g\g% I séfé)allﬂ\% Orglrgggnné@t a ooll1 n%ﬁ&/ﬁ%@%ﬁ? éﬁﬁ%go@he resi due
was di ssddlédgi ) BD0 m anhydrous THF. BnBr was added to the sol ution

(13.85 g, 80.1 mol, Aldrich) via a syringe at 0 C. The reaction m xture
was ref | M$ (eplatos80n)anfos28t vyl daylsC-Mhikt: 8 83¢mimpn was quenched with wat er

vere dr i ol 99R RELEDS b LRt PR Do B e M BP0 e
chr omat ograaghedHRn .53 -Sidi@malgeB.os ¢d, GAM 4(FE: 4. 18 @ACHT, SG31)5.05angQilME t he
6.74 - 6.94 (m, 1H), 7.29 - 7.32 (m, 1H), 7.42 - 7.46 (m, 2H), 7.51 - 7.55 (m, 4H), 7.58 -
7.62 (m, 2H), 7.89 - 7.92 (m, 1H), 8.26 (d, J=9.2Hz, 1H), 8.50 (d, J=5.2 Hz, 1H), 10.88 (s,
1H).
Example 58
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(dimethylamino)acetate oxalate

F
5.

o) NH N
1

SN d NN COOH
7\ O / COOH

~ s
N W OJK/N\

o)

[00243] The title compound was prepared according to the procedure described in
Example 54 step 2 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-fluorophenyl-
carbamoyl)-2,3-dihydro-5-methyl-3-oxo0-2-phenylpyrazol-1-yl)propan-2-yl 2-(dimethyl-
amino) acetate (100 mg, 0.16 mmol) and oxalic acid dihydrate (60.3 mg, 0.48 mmol). The

title compound was obtained as a yellow solid (98.5 mg, 84 %).

MS (ESI, pos. ion) m/z: 628.1 (M+1); LC-MS Rt: 2.009 min;

'H NMR (400MHz, CD;0D):  1.06 (d, J=5.6Hz, 3H), 1.15 (s, 3H), 1.94 (s, 6H), 2.89 -
2.91 (m, 2H), 3.70 - 3.76 (m, 1H), 3.98 (s, 3H), 4.15 - 4.19 (m, 1H), 5.04 - 5.09 (m, 1H),
6.91 - 6.94 (m, 1H), 7.35 - 7.38 (m, 1H), 7.41 - 7.45 (m, 2H), 7.52 - 7.55 (m, 4H), 7.58 -
7.62 (m, 2H), 7.98 - 8.02 (m, 1H), 8.50 (d, J=9.2Hz, 1H), 8.78 (d, J=5.2Hz, 1H), 10.87 (s,
1H).
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desired conmpound as yellowoil ( 2.02 ng, 27.1 %9 . Step 2) benzyl
3-(tetrahydro-2H pyran-2-yl oxy) propanoate [00258] To a m xture of benzyl
3- hydr oxywoapemiaaice (2. 041 g, 11.34 nmol) and DHP (1. 428CH/US10mo0173am0l |
Alfa) in 30 nL of dichloronethane was added PPTS (0.283 g, 1.13 mol,
Aldrich) slowy. After stirring at 40 C for 3 days, the reaction m xture
was concentrated in vacuo, and the residue was purified by a silica gel
col um chggﬂﬁﬁégywaphy (PE Et0Ac = 20:1) to afford the title conpound as
pale yellow oil (2.64 88.3 ¢

Step 3
1- ( 2- (t etRahydtto ZIPPtb%YﬂHmth}rf‘d nggip%v‘&rbﬂmqyaa%@mhybms@?-To a sol ution

of benzyl t WaRY g, 4.17 mmol) in
14.2 i oF &#ﬂF%m{&@n%ﬂig& églﬁ %‘é‘%‘r ¥ 1?@5&&@*{@ e ﬁn%%%te 0.955 g/L,

Ardrich) via a syringe uader trogen at rt. The reaction m xture was then
Wgr /|>3®
Ni

cooled to 18 C Br (3.54 nL, 10 4 mmol, 3M ether solution,
Al drich) wa .oa 2 \sMrlnge punp over 2 hrs. The reaction was quenched
ol

Wi th satu\ 4C1 5 nen henzyl
3- (tetrahyhro ZNprran 2- y+ Qimzloat&:ﬁeacted conpl etely (nonitered by
TLC). The nlxture was Itered and the filtrate was extracted wth ethyl

acetate (8w IHRRI-g)-(5- @néeth@wﬁvlﬁ@al by lpanipgrigrasdearkagosdrnedylolero-Na2504 and
concent r at,gdni1n 3"@1%'&%{)1&%1 'i?gb%;iﬁl-%ﬁz AYEA 08 ¢kaong)si | i ca gel colum

chromatograph%zgn ive the deS|red conpound as yel | ow
oi | (507 (mgthylgBniog)lacetate | NVR (400MHz, CDC13): 6 0.46 (m 2H), 0.75 -0.88 (d,
2H), 1.55 - 1.83 (m 6H), 1.87 - 1.90 (m 2H), 3.55 (q, 1H), 3.69 (q, 1H

3.88 (t, @dj)élﬂ 4. 067¢ § mixklite of 6R)616%2(}§/drojg"ropﬁ§ ﬁRS‘B’ meth0x¥/qu1nohn -4-

1-(2- hydroxye hyl ) cycl opr opanol sol ution
1- ( 2- (tewi%ﬁgpdﬂ@nﬂﬂdbwwllm;qxg)@ygl@@ﬂ élywreﬁﬁommleﬁt%trom’gndez 71 mol )

in 40 i op o Bt ekhﬂlﬁf&‘l) NeébzasQQ%QnéDHF% (7%§na;m ad] re?{p@ , P6SELRR) 1N

portions. r stirring at C overni "was quenched with
wat er (10Umtmﬂamb5e&ﬂﬁ&&h@bamﬂﬂhW@s@Hb@EBﬁﬁ@h@ﬁbﬂxg@lﬁﬁnﬁwﬂ<ﬂh@hmbnb|ned

or gam c Qltl"g(ﬁ‘?lgns\'\gftgr ds%%ﬂm%dat 8‘"‘? Ffor%? % P(gurg &Qﬁiﬁf&we?%elgea{ 1{(} 4Y)agégd The

resi due wa a silica gél unn chroma Et OAC
=10: 1) totlged/@fetmgltdﬁwreaedomwmmm vaﬂl H0pall ef ()’/IéjCIl@Whe)rdsul(eﬂEGIunm 54.3 9% .

11- 1 NMR (400NHz CB%]_IB%I aa ﬁBF % % 2H), 4.02
() ory G SRR R AT bRl MR e Rhand otk

water (20 mL). The organic phase was dried over NaZSO4 and concentrated in vacuo. The

residue was purified by a silica gel column chromatography (EtOAc / MeOH =4/1) to give

the title compound as a yellow solid (2.15 g, 77.3 %,).

MS (ESI, pos. ion) m/z: 731.28 (M+1); LC-MS Rt: 4.199 min;

'HNMR (400MHz, CDCly): & 1.13 (d, J=6.4Hz, 3H), 1.29 (s, 3H), 2.86 (d, ]=6.4Hz, 2H),
2.94 (s, 3H), 3.97 (s, 3H), 3.99 (s, 2H), 4.16 - 4.21 (m, 1H), 5.12 (s, 2H), 6.39 - 6.42 (m,
1H), 7.22 - 7.25 (m, 1H), 7.29 - 7.58 (m, 13H), 8.22 - 8.25 (m, 1H), 8.33 - 8.37 (m, 1H),
8.57-8.61 (m, 1H), 11.20 (s, 1H).

Step 2) (R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate

[00245] To a solution of (R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-
ylcarbamoyl)-2,3-dihydro-5-methyl-3-oxo0-2-phenylpyrazol-1-yl)propan-2-yl 2-(N-
benzyloxycarbonyl-N-methylamino)acetate (1.0 g, 1.4 mmol) in MeOH (100 mL) was
added catalytic amount wet Pd/C (10 %, ~55% w/w water content, 10 mg) under N,

atmosphere. The suspension was degassed under vacuum and then purged with H,. The
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WO 2010/ 111063PCT/ US2010/ 027360 [ 00261] A m xture of

1- (2- hydroxyet hyl ) cycl opropanol (310 ng, 3.04 mmol) and triethyl am ne
(614. 1 ngyvo@ooiimewdl ) in 10 nL of dichl oronet hane was sPCTSAV1027380C f or
30 min. Methanesul fonyl chloride (348 ng, 3.04 nmol) was added via a
syringe. After stirring at -10 C for 1 hr, the reaction m xture was
quenched with ice-water (2 nL) and extracted w th dichl oronethane (20

mx4) . Tb&cﬁ&m&x&ﬁ@w@g gﬁf@dcatmf@%%mﬂ@té@urm@i BobAN6H. maﬁ@&u@ws concentrat ed
in vacuo to gl ve |l ow oil (used for the next step quic Step 6)

N- (3-f | udiiste. ﬁe¢ﬂlezesed1wwé|rv@s%5¢éy\eqhé\é¢%ﬁ5)ré¥ﬁékﬁ)hq@tr?éff P%‘?di@;ﬁhw pheny1) -1
, 5- di metg {ag:hm?he {gryz phenyl- 2, 3-di hydro- 1H pyr azol e- 4- car boxam de [00262] To
a mxture of N-?S fl uor o- 4- (7- hydr oxyqui nol i n- 4-yl oxy) phenyl) -1, 5-

di met hyl'l@S@S@ pol-iBMERY! 509,23 MMYQICOM]S%PQ/Q@%QW 4- car boxani de (735.7 ny,
1.52 mol ) and 2- 1 hq);droxycyc opropyl ) ethyl nethanesul fonate (3.04 mol)

in 8 nmL o&tepN) K- avethewdaoyes y warpdrideghleatkaarybriamethyl4$3-085 g, 15. 2

nmol ). Aft ) , ( L, day. (Juenched with
wat er (Sr%L enﬁc? é(e?(l;h ? %IZ%\?MJ? R{)%Ez@%: gﬁ%’%&ﬁﬁxéﬁgﬁi‘ﬁe (%%l ned organic
phases were dried over Na2504 and concentrated in vacuo. The residue was

chr omat od?®@3hkd onl@a stlptianaf Gk 1-tolSemqticrz alingl BTk pyNdied5: 1) to afford

H‘?:%EE%&( Ry o AR g3 gk AbBkee Stbers) - 760,57 (o,

J=8Hz, l@neth@la@@looaj:etaﬂ::(g@@g, ) Hy4 m@ol4n ]MeOHZ(H-@ mI2 w@Paddsd H@H)C ac®l 37 (s, 3H),

£ 11 S i Gy 0 O G BT (1

7 93 ( dd Jreagtign mblzl;re Bilal) c;orBerﬁrhte(ddiﬂ va=8) I—'I?h,e rdddjted BsiB& ak, rec}yﬁ:h-]lhzed]lh-l)l 10 89 (s,

i“(;il) hy(?f’ g%gﬁ;pey? M Oéé g‘ %Lg%fos%c ITEEr?ih dhe)sohd N5 co%legteg Q}/ hltra’uon washed

- 2- f | uor epthanony X §jtilRd) anrdd'r’ie&hMey)zz&htmlo)faylrghopfheWé compound was

2-(tert-but oxycarb a e 00263] To a m xture of

N—ES-fI u@ggmﬁ 6%*‘(%%1“?%‘% 3}5?% rE)pyI )e% hoxy) qui nol i n- 4-yl oxy)

phenyl) - net h 3-0 | - d ro- 1H pyrazol e- 4- carboxam de
(218 ny, ]1‘6%%'5& %S])m/ﬁ%?{c?%é%i%& ﬁ@%‘ 319 Ny, 768 nmmol, Alfa), and DVAP
(7.03 ng, H(Nr&m&mumh oﬁ@mlfm 14@1 JLQS4H-Z Q)ﬁ) dlzgmé gmrmmam) wagnHadded DCC

solid (323.4 The reaction was then

war ned up-to 2% (ahéle@ﬁgﬁl r%tPédmt: %Hét3)8|5 §t93r(’tn: %@bf‘f%éﬁtlo(mh@{} édltion mxture
wes i1t aniednand) kho Saki v62 (Washed (i 1y dhshhapeReihane, (30 rhx2) . The

conbi ned organic g) ases were washed wit turated NaN sol ution
fol | owed 1By, 2D .3 Qfm, BH).e]7 ot 7%, dtlerl ING25 A H).

Example 60
(R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl )-5-methyl-3-o0x0-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate hydrochloride

o 1.0
QoS
SOOI aN:
N o

[00247] The title compound was prepared according to the procedure described in

H
2x HCl
N\

Example 59 Step 3 by using (R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-
ylcarbamoyl)-2,3-dihydro-5-methyl-3-oxo0-2-phenylpyrazol-1-yl)propan-2-yl 2-
(methylamino)acetate (100 mg, 0.168 mmol) and a saturated solution of HCI1 in EtOAc (10
mL). The desired compound was obtained as a yellow solid (80.7 mg, 72 %).

MS (ESI, pos. ion) m/z: 597.24 (M+1); LC-MS Rt: 3.262 min;

104



and concentrated in vacuo. The residue was chronat ographed on a silica gel

colum (PE: EA=1:6) to give the desired conpound as a yellow solid (190 ng,
70 % . Stwp 28)0/1116662- (4-(4-(1,5 -di met hyl- 3 - oxo- 2- phenpCTAIS3010/027360

-di hydro- 1H pyrazo | e-4- carboxam do) -

2-fl uor ophenoxy) qui nol i n- 7-yl oxy) et hyl )cycl opropyl 2-am noacetate

hydr ochl ori de [ 00264] To a sol uti on of -(2 -(4-(4-(1,5 -dimethy1-3 -oxo0-2

- pheny 1- 2p3pvRlidydligz, i, 0By SZ 9 &rf% Hz, 3H). 145 & 3HI) 2.17 -2.25 (m, 1H),
car boxam do) - 2- fI uor ophenoxy) qui nol i n-7-yl © ’)cyc opr opy!

2- (t ert but%x\B-CdmpdHy I3dFi- ﬁdﬁdm@ﬁié@lgcﬁ&@; 21@) 262 8100, 31h), 8.2t of et hyl
acetate d sol t 0 CL 0 It ) ropw se.
The reac}tlilsl’a%n(ﬂll’ngl;el(Ej 6%2 @a?’? {snf :Pkrlgg(?w %Srlgm%@a\g(gﬁmgﬁgt es a)hgsghgjg%{% tered.
The sol i dmoma%@rb(m\/lﬁt)ﬁldﬁmylﬁlacet ate (20 m.x3) to afford the title
corrpoundgel Eﬁmlte solid (54 ng, 30.3 %9. Ms (ESI, pos. ion) mz: 626.0

( M+1) 3.871nin; 11-1NWR (400MHz, MeOD): 6 0.81 -0.85 (t, J=13Hz,
2H), 0. 89R)-0(925- (wmetﬂ@ayahmpmzhrt)yloxg)paﬁdlﬁtz-yldgplﬁaﬂmyl)zﬂ)nmhg]. Bbx{-3, 3H), 3.30
s, 3 J=6Hz, 1H),

(7. 28 - . 7 pﬁ%m% %1(3 dmdkgwmﬁl- ?gl prmn 3'55 %nemyﬂrar%ggewata%a?at% 92 - 7.95 (Hé
J=12 Hz, ,845-847( J=9Hz, 1H), 8.71 - 8.73 (d, J=7Hz, 1H).
Exanpl e 71 1- (3o QH( i met hy1-5

- oxo- | - phen -ﬁNlH- pyrazol e-4-c arb oxani do)-2 -

f I uor ophenoky)Jqu noI i ﬁ 77yPpxy) prop§f cycl opr opyl 2-ami noacet at e

hydr ochl ord ep 1) 1-(3~ Cyﬁr\p&\y yl )cycl opropanol [00265] To a m xture
of di hydrofuran-2(3H)-one (2.0 g, 23 mol) and Ti(G-Pr)4 (1.32 g, 4 6
mol , Al dri ch in 80 nmL of dry THF at 15 C under N2 was added Et MyBr (60

mol , 20 [PR248BM et Resrtitesomppyl, WaapgPrieH peapr dpsmiodle Ripeedyreddpraribgdinounp over 3
hrs, and Etxaﬁpre%@cs&ép%mmmﬁi w-ge.mﬁetﬁ&mﬁﬁ%@llﬁ@@lyl&?jp%l& . After

stirring for additional reaction m xture was guenched with 60 niL

of sat ur &pEAMNAESE- da]é}@ébﬁrﬁleﬁbﬂl gtoxerR Phamdpyiersl-dwDpmwptiedyldt h et hyl acetate
(50 mLx3)ye QEm%R)B'JQée@aﬁgcll%Q?g”b @6§Bﬂﬁ>ﬁ§nd’\ﬂ%ﬁc glnd gely@uer ?ﬂ\?ﬁéodls@”d

concentrated’ in VAcuo. The of ange ol I” residue was” puri silica gel
col um chmm@iiitTd)\gﬁléthmIQOlanW@Wbﬁ?m@t@AQ'GHO\MSMEMé(hé)mg, 62 Hive the title
conpound as yellowoil (2.5 g, 93 %9. Step 2)

3-(1- hydrﬁé&%s}cn%ppm)py/lz)iWc%(M%thfaMéﬁn$é217amel,

'H NMR (400MHz, CD;0D): § 1.23 (d, J=6Hz, 3H), 1.41 (s, 3H), 2.06 - 2.15 (m, 1H),
2.79 - 2.83 (m, 3H), 2.90 - 3.00 (m, 2H), 3.88 - 3.98 (m, 2H), 4.07 - 4.15 (m, 3H), 5.10 -
5.22 (m, 1H), 6.98 - 7.07 (m, 1H), 7.54 - 7.71 (m, 8H), 7.90 - 7.91 (m, 1H), 8.41 - 8.61 (m,
2H), 8.80 - 8.90 (m, 1H), 11.15 (s, 1H).

Example 62
(R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl )-5-methyl-3-o0x0-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate fumarate

S §
O—O—NH
GO
3 HOOC
(@] —
Nig \L A K
\} 0O N\

9 COOH

[00249] The title compound was prepared according to the procedure described in
Example 59 Step 3 by using (R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-
ylcarbamoyl)-2,3-dihydro-5-methyl-3-oxo0-2-phenylpyrazol-1-yl)propan-2-yl 2-
(methylamino)acetate (100 mg, 0.168 mmol) and fumaric acid (58.4 mg, 0.50 mmol,

Shantou Xilong Chemical Factory). The title compound was obtained as a yellow solid
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[00266] A mi xture of 1-(3-hydroxypropyl)cyclopropanol (140 ng, 1 2 mmol) and
triethylamne (0.3 nL, 2 1 mol) in 8 nL of dichloronmethane was stirred at
0 C for Mompmw/1iMesBhane-sul fonyl chloride (180 ng, 1 6 moolUS2eva®213ken added
to the mxture via a syringe. After stirring at 0O Cfor 1 hr, the mxture
was quenched with 2 nL of ice-water and extracted w th dichloronethane (10
m.x3). The conbined organi c phases were dried over Na2504 and concentrat ed
in vacuo (401 gigV® B.(1- hydroxycycl o- propyl)propyl nethanesul fonate as

yel | ow oi | (used for the next step imrediately). Step 3)

N-(3-F1 uarohy 1 ik ey gliensal 3 promexy) qui nol -4 y1 oxy) phenyl) -
1, 5-di net hyl- 3- oxo- i hydr o- 1H pyr azol e- 4- car boxami de [ 00267] To
a m xtureHd\iME%@l\ﬁwﬁ@e@@}& bb@@pﬁ%%ﬁow} lﬂét(héﬁés%ﬂzfo?n%&(@l(lmo m, 12
mol ) an ( ue (A-ydr i,nal ). 1 di met hy1l- 3-
0XO- phgn%yl_ 237_ 51 Ezggpoéldél-(gl % gl%e ?iglgg %%(féméé Q?gg%‘ %TJ 3462 mml) in
5 nm of M, AS-(ch, ﬂrﬁl I639|4a(6§t8a(m ﬂfé)m dddea, Sk i7 @ Car7 honH e 8 34708.50n, 2. 4

nmol ) . Af nt for.12 hrs, then the m xture was warmed up to
40 C and s ’|rrec1g¥g¢ﬁgéﬁﬁr lsﬁiel ‘eaction mxture was diluted with 20 niL of
wat er andixamipieag ed with et hyl acetate (40 nm.x3). The conbi ned organic
phases e i r d co trated in yvac The,resi dure was
purifi e\(lj\?%%llgige& IE%E &’8’Iqu16‘8{) Oé‘ﬁ [ dfl?fﬁw gsim(i\lf?ﬂ?%'oﬁ OAc / n-hexane)
to affor @héﬂwzdaﬁhyde@ymmppynﬁo@sl Ziyl\mQrﬂidfhﬁaﬁhlhd)a&eﬁﬁe i@tatél9 %9 . Ms (ESI,

pos. ion) mz: 583. [NH] Rt: 4.129 mn. 11-1NWVR (400MHz, CDC13): 6
0.51 (m 2H), m 81 (t J =8Hz, 2H), 2.15 (m 2H), 2.81 (s,
3H), 3.38 (s, : 6.41 (d, J=4Hz, 1H), 7.15 - 7.59
(m 9), 7.9 1%, (d J §4—g,,co%h|) 8.58 (d, J=4Hz, 1H), 10.87 (s,
1H). Step-y4

1-(3-(4-(4-(2, 3 di met hyl- 5- d¥§>1»phenyl 2, 5-di hydr o- 1H pyr azol e- 4- car boxam
do) - 2-f I uor ophenoxy) qui nol i n- 7- onxy)propyI)cycIopropyI

2- (tert- hyggyycar Witﬁ%ﬂl@%ﬁﬂe&a’%tp?eph@@ %@&)}cﬁﬁ)g @ tha prbétdBreQescribed in
N-(3-fluoro-4-(7-(3-(1-hydroxycycl ogropyd(% opoxy) - qui nol i n-4-yl - oxy)
phenyl ) - Examgler@{Sp1: 3. usig-apetistisigh(PU.21 mig E@@rr@l Perigr EdeneChemiesr boxam de

(218 ng, Q. §17y§ xﬂiﬁ@g}l (4% ?Pﬁle&%&h%hﬁ %%ﬁox% @dmoz Jegramlno 4 fa) , and

DVAP (7.03 Zﬂ f di chl or onet’hane was added
DCC sol i dlﬂ(yg@?ﬁ meﬁrgl -3-0x&4-phemyilpyraxo lwbh))p%ﬂ “O¥l 3r(ragthyjargnosetated 46t i on was

t hen war t .- m Xture was
1Tt er od o 185 b rACSuCAR eSS O%ﬁﬁ%ﬂf&%eli%é’o‘fﬂ@%%e3 Dbl ned
organic r: rated NaHCO3 sol ution foll owed
by 15 m%?@lﬁr%% i r| edﬁ)d/ (%%%&Hasgi concenfrat ed in vacuo. The residue
was chro t}ﬁ‘gRaﬁﬂﬂeMH@rClag(ﬂD)t B(talgdaIJ 4idd, AR, 1(2PHEs, BtH)Ab&ll 1635 (no, lgi)ve t he

730, 2 (MO L C BT 2 5590 (i a5 a2p e U Aak0s R s ST O
- di et hy k-(a-(ax oH L 7phe myi2-, 5H);l|7|’4§!dl’70611d1h ¥ 8Z90! B9, lH) 8.33-8.53 (m,
2H), 8.80 - 8.81 (m, 1H), 11.15 (s, 1H).
Example 64
(R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl )-5-methyl-3-o0x0-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate 4-

methylbenzenesulfonate

i 5,0
N \l{l
N o \L o 2x OsogH
~ i ‘ H
N o OJK/N\

[00251] The title compound was prepared according to the procedure described in
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c arb oxam do)-2 -fluorophenoxy) qui nolin-7-yl oxy)propyl)cyc | opropyl

2- am noacet ate hydrochl ori de [00269] To the m xture of

1- (3-(4- (Wo(2B103Hdicaet hy1l- 5- oxo- 1- phenyl - 2, 5- di hydr o- PCT/US2010/027360

1H pyrazol e- 4- car boxam do) - 2- f | uor ophenoxy) qui nol i n- 7-yl oxy) propyl ) cycl opro
pyl 2- (tert-but-oxycarbonyl am no)acetate (160 ng, 0.216 mmol) in 8 nL of
ethyl acetate was added a solution of HCl/EtOAc (0.93 mol/L, 5 ni)

dr opwi se.ExIiglers® Wit RieN@lshbhic L6l (84,6 ik, 6.90 m31, Bhkes and then
filtered. XThgeso :ﬁg% égguédemn Iﬁéf’;l éceta?e 1g’anUgg%o afford the

title corpouisd raage@% mmufeéneélbmdcﬁu?mt)fwﬁvwsmt chepical fastorpgnd (pols(4-Eon) m z:
640. 1 o aRia. o Adsl ) <) 16x0-81 -0.84 (t,
J=8 Hz,(“/gn%ﬁ,etii‘.ﬁefg‘? é:gLi.io%?ﬂ(otQ %ﬁ%%zﬁ%%%ﬁ?ﬁ%&%?f%%%ﬁg’zgﬁz, 4H) 2.(78
(s, 3H), phemydpytagol- Bmproaa@yklls(mtzh)lammometate@OQSHg 8,168 =gl Thotiffe 7. 00 -

s Tt e S I T g e s T e (o
=10 2, \the 8,80 880t AIBE A Broke 72 1 - (5 (4-(2.3

-dlnethy pyraiol e-4-c arb oxam do)-2 -
fIuorophéH@%#RdﬂMmmHzNI%Q&Dd&®$mGihw#%by&prﬂBmyBHz:Hhrﬁhﬁﬁetaﬂm

hydr ochl d ) t

2! (1 ot rayr - St RhA 371 5Al) Ao ale b th M8 - 413 (m. 310, 510
5.30 (m, 1H), 6.98 - 7.05 (m, 1H), 7.20 - 7. 65 (m, 12H), 8.11 - 8.19 (m, 1H), 8.51 - 8.65
(m, 2H), 8.90 - 8.99 (m, 1H), 11.15 (s, 1H).
Example 65

S 5,
O_Q_NH N COOH
m & NN HO*ECOOH
o}
~ P 7\ H COOH
N Wt OJK/ N\

O

(R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl )-5-methyl-3-o0x0-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate 2-hydroxypropane-
1,2,3-tricarboxylate

[00252] The title compound was prepared according to the procedure described in
Example 59 Step 3 by using citric acid (51.5 mg, 0.268 mmol, Tiarnjin Chemical Factory)
and (R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-2,3-dihydro-5-mety-
1-3-0x0-2-phenylpyrazol-1-yl)propan-2-yl 2-(methylamino)acetate (100 mg, 0.168 mmol).
The title compound was obtained as a yellow solid (112.4 mg, 85 %).

MS (ESI, pos. ion) m/z: 597.24 (M+1); LC-MS Rt: 3.146 min.

Example 66
(S)-((S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-amino-3-methylbutanoate hydrochloride

R o Q
O,@rNH |\\1
\OQ§ d \-N o
- )\OM 2 x HCI
NH,

[00253] The title compound was prepared similarly according to the procedure
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WO 2010/ 111063PCT/ US2010/ 027360 [ 00270] To a m xture of et hyl

2- hydroxyacetate (2 g, 20 mml, Aldrich) and 3, 4- dihydro-2H pyran (3.2 g,
40 mrol , wDfa)0/i1m6d0 nl of CH2Cl2 was added PPTS (500 n@CTAISPom0l0273s0 o y at
rt. The mxture was stirred at rt for 4 hours, and then the m xture was
washed with brine (20 nLx2), the conbined organi c phases were dried over
Na2SO4 and concentrated in vacuo. The residure was purified by a silica gel
col um chiQrBtORBRRYc(PE: Et 0Ac =20:1) to give colorless oil (3.01 g, 81
% . 1F1 NWR (400MHz, CDC13): 6 1.22- 1.38 (m 4H), 1.55 - 1.63 (m 3H),
1.69- 1. &@S(%EBT p§ﬂon)§r/§%422§1\453) Corms 34819812m 3.88 (m 1H), 4.18 - 4.23
(m 4H) 3 t . Step

1- ((tet raHWB-@QQMWa%OZ @P@&y?ﬁéﬁh)ﬁ:@ &@@Iﬁhr%?ﬂaﬁb% (oeP 1o lal2mi xt ure of

(1 b6 i GGHERENE o B KD o SRR L i s 08 TS0 P
Al dri ch) 1db.opWi s€e92b(wlef—68Hzr sHufder 7N8 (mTHié), 7 6aei46mt Hipersat ﬂﬁ@(mas kept
bet ween ]4% té)4320§:4 ﬁl—[h%f }ﬁj;%%g %% hé%H%elE‘S reaction was quenched wth

15 mL of ’turate Iron an e?xtrac W th EtOAc (20 mLx5). The
conbi ned Emg@ln@ﬂ phases were dried over Na2504 and concentrated in vacuo.

151y %% o Bk or Bt Refiers P 6Bt TE- oMt Toefn BOO T P eb Sy - 1F1 NWR
(400MHz, 2@611}3)23 &thrE@raz@l @l)bﬁparﬂk‘l)yl) 2lanfiboprophn6die hytrochkdride 1. 74- 1.87 (m
5H), 3.50 - 3.55 (m 2H), IE -382(m1H) 3.93 - 3.98 (m 2H). 4.64 -

4.66 (m 1H). Step 3) 1- 6(t hydro 2H pyran- 2-yl oxy) nmet hyl ) cycl opr opyl
acetate [00272]THut

1-((tetray OX)é) met hyl,heycl opropanol (172 ng, 1 mol) and
acetic acl d 2\ nt@u Xilong chemcal factory) in 2 niL of
DCM was added (12 I, aladdin) at rt. After stirring for 30

mn, DCC (840 ng, 4 mml Aldrich) was added at OC. The reaction was

guenched h wat . .

-t otr AR ok By o bmarsgrey spulecspessatiog I EBE e (woni ter eq
by TLC (daimhedmﬂxampb)w The solid formed during the reaction was renoved
by filtration, and the filtrate was concentrated in vacuo. The residue was
puri fi ed My (ESLspdsiios) ryel 61ddi(Mrnh), CRrMARtGg3Aphiy; ( PE: Et 0OAc =20: 1) to give

coc1s) . oioIB TR BS 755980 a8 bl Lo g el 2 01 (s,

2H), 3.46.91 (3 3419 416 (SJ%B) lﬂzo A% (m31H)34.49 34 36 (h A H)JS1R- $23 (il HH), 3. 82 (m

2H), 3.85 , 1H), 4.63 - _4.65 Et, J=3 Hz 1@. Step 4)
1- (hydrO)Z%ﬂhlﬂ()i&yé{&%gﬁrH—&,YA%Cépg{rg, 5H), 7.75 - 7.86 (m, SH), 8.61 - 8.63 (d,

J=9.2Hz, 1H), 8.79 - 8.80 (d, J=6.8Hz, 1H).

Example 68
(S)-((R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-ox0-2-
phenyl-2, 3—dihydr0pyrazol—1—yl)pr0pan—2—yl) 2-amino-3-methylbutanoate hydrochloride

Q’ﬁ{j& LIl

NH, 2xHcl

[00255] The title compound was prepared similarly according to the procedure

described in Example 59.

MS (ESI, pos. ion) m/z: 625.2 (M+1), LC-MS Rt: 3.275 min;
'H NMR (400 MHz, CD;OD): § 1.02 - 1.11 (m, 7H), 1.19 - 1.20 (d, J=6.4Hz, 3H), 1.31 (s,
1H), 2.26 - 2.32 (m, 1H), 2.65 (s, 1H), 2.89 (s, 3H), 3.84 - 3.89 (m, 1H), 4.11 (s, 3H), 4.36
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[00273] To a m xture of 1-((tetrahydro-2H pyran-2-yloxy)nethyl)cycl opropyl
acetate (149 ng, 0.696 mmol ) in 10 nL of nethanol was added PPTS (18 ng,

0. 07 nmolwoAbdviiedsp i n portions. After stirring for 5 hPSTAIS2010/0213he

m xture was quenched with 10 nL of water and extracted with dichl oronet hane
(20 nLx3). The conbi ned organi c phases were dried over Na2504 and
concentrated in vacuo. The residue was purified by a silica gel colum

chr omat oguaphy, (HPE:08 E5AA¢m= $)99t¢ 09i(¥.8= éhlﬁztmlvemwﬂpwﬁﬂsﬁ pal e yel | ow
oil (46 ny *E Pl Qm) M—IZ(CDCi )6106 §’2H) 0.84 -
0.89 (m 72?&) 7@?(11!’84]({§78§H)7 895&%&)1{5)8 D1 SRk Yol ofrGsyt i1 iLH),

met hanesyl dzone qd[ﬁgaﬁg]ﬁ,{mxture of 1-(2-hydroxyethyl)cycl opropanol (86
my, 0.843 mmol) and trlethylam ne (136 ng, 1.35 mol) in 10 nlL of

di chl or orfeamakedMas stirred at -10 C for 30 min. Methanesul fonyl chloride
(106 ny, Y0 f td g at -10 C
for 1 hr, (9) @gyr olﬁ@t\ﬁv% quoel%gﬁgg) an?ﬁ]@f%r?{éaq%%gg%\g%tﬁl ga%%d gxt ract ed
with di cfphclr}’d}ﬁétdlhbrd@p(ymolﬁtxﬁpropiﬁhkyld@mbnmdbp@ncglmquyhl@sé@ were dried over
sodi um sul phate and concentr d in vacuo to afford the title conmpound as
yel l ow oil (used for t he quex tep imedi ately). Step 6)

1 ((4-(4-(1,5-di NI'B- -Z2- phenyl- 2, 3-di hydr o- 1H pyr azol e- 4- car boxam do
- 2-fl u x iy& oxy) met hyI )cycl opropyl acetate [00275]To a
m xture )0 nd N— 3-flu 4-\/ 2Rhyielr oxyqui nol i n- 4-

yl oxy)phenyl) , 5-di - met hy1~'3- “oxd- 2- phenyl - 2, 3-di hydr o- 1H pyr azol e- 4- car box
am de (342 ny, 0 708 mmmol ) and (1-acet oxycycl opropyl ) net hyl

e

concent r gtedibedinkxemplesdd t he resi dure was chromat ographed on a silica gel
colum (50:1 (v/v) CH2C12/CH3OH) to give the title conpound as a white
sol i d (1DMS(E§], pR6IYn) nivE SPES(M+pEC-MOME: 1i:miBE9. 1 (M+l); LC-MS Rt: 4. 152

mn. Step < ( ro _
| opr opyl ) ne Mﬁ;g @ql\ﬁllhl%o 3?1)@ §/IYOI>9<y)J[p%E %Jﬁ‘X@’éﬁH) 1.54 - 1.54 (d, J=3.2Hz, 3H),
di met hy1l 1&-90)4(842@!2?1))32]882{5,3%@?h%:l#b@ll(h-h,pylb,aml e+ 40 (g n Hopsasi-del  (80276] To a

oLt on,gh SOOI, MAF b 0mAh S0 BheRVE: 3o o
yl oxy) netiy| d.33/@) 0pr ©py!l 8.8¢eal, ateoH 18),MR2 -&.uddrowb.R H118). nL of net hanol

was added KOH (100 ng, 1.78 mml) slowy. After stirring at rt for 0.5 hr,
the reacti*8mPHi % ure was flitered and the solid was washed with ethyl

gcet ate (110-mx2),5- 4RGN 8-dxbe-flichy 12, TORPAYN Y- RFaRlMidrBoa@idd2( 100 ng, 29
A fluorophenoxy)quinolin-7-yloxy)ethyl)cyclopropyl 2-aminoacetate hydrochloride

F
0 o)
2x HClI HZN/\\g -z o—@—NH N/@
° : N Y h"\
=

Step 1) benzyl 3-hydroxypropanoat

[00257] To a solution of 3-hydroxypropanoic acid (7.2 g, 80.1 mmol, TCI, TOKYO
KASEI) in 250 mL of methanol was added KOH (4.49 g, 80.1 mmol) at 0°C, the mixture
continued to stir until KOH was dissolved. The methanol was evaporated and the residue
was dissolved in 300 ml anhydrous THF. BnBr was added to the solution (13.85 g, 80.1
mmol, Aldrich) via a syringe at 0 °C. The reaction mixture was refluxing at 80 °C for two
days. The reaction was quenched with water (30 mL) and extracted with EtOAc (30
mLx5). The combined organic phases were dried over Na,SO4 and concentrated in vacuo.

The residue was chromatographed on a silica gel column (PE: EtOAc = 6:1) to give the
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M5 (ESI, pos. ion) miz: 555.1 (M+l); LC-MS Rt: 3.765 min. 1F1 NVR (400NMHz,
CDC13): 6 0.78 - 0.81 (t, J=5 Hz, 2H), 1.01 - 1.04 (t, J=5 Hz, 2H), 2.82
(s, 3H), 80201(”1063H), 4.19 (s, 2H), 6.42 - 6.44 (d, J=PCHaA|S2d1bH27360 16 -
7.20 (t, J=8 Hz, 1H), 7.27 - 7.33 (m 2H), 7.37 - 7.39 (d, J=9 Hz, 3H),
7.49 - 7.52 (t J=8 Hz" 1H), 7.56 - 7.60 (m 2H), 7.91 - 7.95 (dd, J=2Hz,

J=12 Hz, 1H), 8.29 - 8.31 (d, J=9Hz, 1H), 8.59 - 8.60 (d, J=5Hz, 1H), 10.92
(s, 1H). gstirRA cBhpound as yellow oil (22 .02mg, 27.1 %).

1-((4-(4-(1, 5-di net hyl- 3- oxo- 2- phenyl- 2, 3 di hydr o- 1H- pyr azol e- 4- car boxam do
) - 2- 1 uGKEHBBOXYI-Abirdllo I H pyrhREY) h&a€! opr opyl

2-(tert- bu?@yca?bogyld;% r?o) g%ﬂgt a%ye&?ﬁ(??a?] To a m xture of

N-(3f|u 04(7( 1- hydr ox I)rrethox alin-4 on

phenyl ) - 26 | et hya2 BUgYE Oég%ﬁ%@i; DIPRRPIC é%ﬂ%}}ﬂéﬁ‘d’%ﬂﬁ dcar boxani de
(100

ny, riHPl@ m% )7. 01Nn5@p -8ay i 30em1 68diBMlorofeB@nd R addé FrU)S (028 oDVAP (3
ng, 0.018 mol addin) in 10m_ of dichloronet hane was added (189 ny,

0.9 mmol 114 emple AJdrigh Wiy o fryetirring ped0 &t oF # e, e IGRELQVBIHIGAES t he
m xture \e@&ehﬂrét&@fnegc@%d/&ﬁé ﬁ@fauwaéwffﬁa bga%&é £ 06ufnd QniTlidkrapiire

conbi ned or i c phases were dried over and concentrat ed |n vacuo.
e o o o vhmisihonlcammacinlsh ode galcatal G s M S6r oae =" oot to
give the title conpound as a yellow solid (100 r’r}g 78 %. MsS (ESI, pos.

i on) m z:Step) 132 ((owalyydra-2HperaRre2:-ylaxyralylisyeloprapanpl 9)
1-((4-(4-(1,5-dinmethyl-3 -oxo-2 -phenyl-2,3 -di hydro-1H pyrazol e-4-c arb
oxam do) 7o@sef | uorp@@@d}&m&)&%ﬁg gtetkh_y/h@xm W&ﬁylylmﬂr@ﬁﬁm@ 1g,

2- am noacet ate hydrochl ori de The cog(?oun

1- ((4- (4% rmmel) et 4l Lot 316 waﬁ@ﬁﬁ@ Pa)s i FidRlp-01334 mmol, 0.955 g/L,
pyr azol e-dacaf baxag unaeﬁdleé%gegan@ ﬁ%@agm)mlmﬂe zvag/!hemor@ttbxk)@ycl opr opy|

2-(tertbut oxycar bonylam no) a ate nmol ) was dissolved in
et hyl acevert3®mig EWlgBr (354mL.dp. 4H@]10] ﬁMeﬁtﬂIrﬁ}' ISOlam Aldsichpvodded vik} was added
droPW‘“ﬁ“@ %l“t §d£ th Ofturdfd Wi f) 1t'ﬁ olid was
col l ected b %Pﬁprog% or{g)an & ‘L S\?ﬂq %the(ﬁ %1\'1 flga%etggme 4?5% T 16 Gst o afford
the titl enldcwhpo bezyhd- (tatrahbrdltoeﬂépi'ralw(ﬁ%y)PQQpaﬁéﬁt@/beactN&G(HE@tﬁply pos ion) nmz:
612.2 (Mg %fnterec(:i bNSFLFé) Tl%ge mlx?ure was filtered and the filtrate was extracted with ethyl

acetate (30 mL x 3). The combined organic phases were dried over Na,SO4 and

concentrated in vacuo. The residue was purified by a silica gel column chromatography

PE : EtOAc =10:1) to give the desired compound as yellow oil (507 mg, 65 %).
( Jtog p y ( g, )

'H NMR (400MHz, CDCls): 8 0.46 (m, 2H), 0.75 - 0.88 (d, 2H), 1.55 - 1.83 (m, 6H), 1.87
- 1.90 (m, 2H), 3.55 (q, 1H), 3.69 (q, 1H), 3.88 (t, 1H), 4.06 (t, 1H), 4.66 (s, 1H).
Step 4) 1-(2-hydroxyethyl)cyclopropanol

[00260] To a solution of 1-(2-(tetrahydro-2H-pyran-2-yloxy)ethyl)cyclopropanol
(507 mg, 2.71 mmol) in 40 mL of methanol was added PPTS (68.1 mg, 0.271mmol,
Aldrich) in portions. After stirring at 40 °C overnight, the reaction was quenched with
water (10 mL) and extracted with dichloromethane (20 mLx3). The combined organic
phases were dried over Na,SO,4 and concentrated in vacuo. The residue was purified by a
silica gel column chromatography (PE : EtOAc =10:1) to give the desired compound as a
pale yellow oil (150 mg, 54.3 %).

'H NMR (400MHz, CDCls): 8 0.55 (t, 2H), 0.85 (t, 2H), 1.85 (t, 2H), 4.02 (t, 2H).
Step 5) 2-(1-hydroxycyclopropyl)ethyl methanesulfonate
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1FI NVR (400MHz, MeOD): 6 1.19- 1.23 (m 4H), 2.77 (s, 3H), 3.43 (s, 3H),
3.43 (s, 3H), 3.88 (s, 2H), 4.63 (s, 2H), 7.01 - 7.02 (d, J=6Hz, 1H), 7.42
- 7.48 (mwo4bido/117e631 - 7.52 (d, J=2Hz, 1H), 7.58 - 7.65PCmus4dtip/02Bs03 -
8.07 (dd, J=2Hz, J=13Hz, 1H), 8.57 - 8.60 (d, J=9Hz, 1H), 8.85 - 8.86 (d,
J=6Hz, 1H), 10.96 (s, 1 H). Exanple 73

(R -1-(4-(4-(6, 7-di nmet hoxyqui nol i n-4-yl oxy) - 3-fl uor ophenyl car banoyl) - 5- net h

KldS OEF%O@EEPYJ- 2A%nséﬂum&nqpm@al%sz}aﬂyw&al@gr@mer@1o'ﬂqé a0 AgAdahat e
rocnil ori
5y((3 4- dﬁlmlﬁﬁb@?@éwﬁ&rﬁ%@“ﬁ@lﬂ Hyl Rk pf dichlowmethens wesistisedpiod@rfe- 4, 6- di one

[ 0027 9] A ?E)tﬂﬁ'heM@fhal?’eséi FHH&%X?%Q PEok H3 Qddeﬁ 51af9"§%)igea!&?telc"'( 0C2H5) 3
g?dﬁ'

(96.2 g, 650 In a nmL of roun ttomf was Stifred at room
t enper at yHBINEEf - 196Crf®rridtret§e reactioniipir iy as quegehgd wthm@wat@r @indnend 9. 4 g, 65

mol ) vasg, d-De FAAachia0he i (I'zﬁg-FthhWTilg‘&&%‘iB@d tf@%e Se?% dpc?l%vfnor 3.5 h.

The reaction sol utlon was 0o overni was col | ected
by filtrate¥0u addomastnael nivtidnoo gt lyotkomw 0i (meedipk thomepatee qBlyix3) to
afford the title conmpound as a pale yell ow powder (17.1 g, 85.5%. M5 (ESI,
pos. i on)Stap/@ N-63ffuoRo-¢k22-23hy drdxgeB pRipy)8thexheqummaiin-4t tlody )PIMRY ()4 GOMHz

1215 ok g %%—#en%ﬁyﬁ@z%aéw%o%ﬁ et 6 " 56 (m 1h,

6.49 (d, J=5.2Hz, ,728735(m3H),747762(m6H),7.93(d,
J=13. 6Hz,[0026}] 8. Zgomlxturcgfwz ﬂuDHH (BhBBoxydyinghirs4-2laxy phedy)-11%. 06 (s, 1H).

Step 2) et ho -
[ 00280] 5Ql %?9}2%85% ?)Ié pl end}?grrrr? n% P{gtz%lelé‘ecr?re OX%I?]?G 15 7tlﬂ§i11 Sf, 3-di oxane-4, 6
- dione (rﬂlﬁolla1g1,2 aﬂaydmmydw)sopaddhyi m@hmewmnme(ﬁ@dnmﬁt)ﬁh frinlradN- bot t om

fs![ |a$ Ilfego tn%t yla tamlgeh eglsoadﬁecp c%gl%lglnc%rb(o%gt(e) (MS tlS.%%Qm%l).K}%r rtﬁ%ﬁé gltql% Was
°C for 1 day, the reaction was quenched with water (SmL) and extracted with CH,Cl, (20
mLx3). The combined organic phases were dried over Na,SO,4 and concentrated in vacuo.
The residue was chromatographed on a silica gel column (CH,Cl,/CH3;OH (v/v)=45:1) to

afford the title compound as a white solid (270 mg, 15.6 %).

MS (ESI, pos. ion) m/z: 569.1 (M+1); LC-MS Rt: 3.948 min;

'H NMR (400MHz, CDCl:): 8 0.57 (d, J=8Hz, 2H), 0.86 (d, J=8Hz, 2H), 2.14 (t, 2H),

2.80 (s, 3H), 3.37 (s, 3H), 4.43 (t, 2H), 6.41 (d, J=4Hz, 1H), 7.14 - 7.23 (m, 2H), 7.26 -

7.35 (m, 1H), 7.37 - 7.38 (m, 2H), 7.45 - 7.50 (m, 2H), 7.50 - 7.58 (m, 2H), 7.90 - 7.93 (dd,
J=2.4Hz, 1H), 8.27 (d, J=8Hz, 1H), 8.58 (d, J=8Hz, 1H), 10.89 (s, 1H).

Step 7) 1-(2-(4-(4-(1,5-dimethyl-3-0x0-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamido)
-2-fluorophenoxy)quinolin-7-yloxy)ethyl)cyclopropyl 2-(tert-butoxycarbonylamino)

acetate

[00263] To a mixture of N-(3-fluoro-4-(7-(2-(1-hydroxycyclopropyl)ethoxy)
quinolin-4-yloxy) phenyl)-1,5-dimethyl-3-o0xo0-2-phenyl-2,3-dihydro-1H-pyrazole-4-
carboxamide (218 mg, 0.384 mmol), N-Boc-glycine (133.4 mg, 0.768 mmol, Alfa), and
DMAP (7.03 mg, 0.058 mmol, Aladdin) in 10 mL of dichloromethane was added DCC
solid (323.4 mg, 1.54 mmol, Aldrich) slowly at 0 °C. The reaction was then warmed up to
rt and continued to stir at rt overnight. The reaction mixture was filtered and the solid was
washed with dichloromethane (10 mLx2). The combined organic phases were washed

with 20 mL of saturated NaNCO; solution followed by 20 mL of brine, dried over Na,SO4
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then cooled to 120C. n-Hexane (100 nmL.) was added to the solution to all ow
the product to precipitate out fromthe reaction solution. The m xture was
further swOrowdilatedrt overnight. The solid was coll ect e#Carus2ew0pstsad | i zed
in a solution of EtOAc/ n-hexane (50 nmL, v/v = 10/1) to afford the title
conpound as a brown solid (10.2 g, 95% . Step 3)

4 (2-fl uoro-4-nitrophenoxy)-6, 7-di met hoxyqui nol i ne [ 00281] A sol uti on of

7-di netah@waﬁtfa@édlzﬁ vﬂcungﬂeﬁ&l&e Whs 2 ARIg ap BN R e dopfni9)PEQ. 488 ol )
|n CHBCN (300 nL) / DVF (300 nL) was stlrred at roomterrperature for 30

mn. 1, 2£|§=rlr®é<?giymthﬁudﬁwééﬁ%%d@m?yqﬂogv sofid 29 M 17) “slas t hen added
dropwi se. After stirring at rt for 3.5 h, the reaction solution was

concent r PP il f 2v&tr0..S-iamsthyboxayphmd- 2a?d@\‘BtFlrt)6Htm’éaZP@s4 dual suspension

and the rdxhiSdyyes- fﬁbfobﬁggxgaﬁh&a@mlowemp f}fclowpw Qrﬂmo;[&@dtéol id was
collected by filtration and Turther purif a Silica gel colum

chr omat odwénephloridet 0Ac) to give the title corrpound as a pale yel | ow powder
(43.1 g, 51.29% . Ms (ESI, pos. ion) mz: 345.1 (M+l); LC-MS Rt: 3.394 mn.

1H NVR (g}@@lmz CDE‘01§A01ut§>nﬂonA(2f(§ (4 ard- dmféﬂghfo%o 23ﬂﬂ):myl@ 355111%%@ 1P g 332 (dd
AP pﬁa@oleﬂzcarb_@mmlfévg@gll{owphglﬂ;y)apwolﬂl Fplonsedpiagelopropy| 2 ,

4-(6, 7- d | ut
of 4. (2T o e e B B e e 4R B~ b0 mol )

and NH4Czolggomofd]Clon ELOM(O)% rnolEt, 0 ki In2ioopvi 80 Thd reagtiop mixrelaswiigedidded i ron

powder ( I N I ]: t, ed,to reflux
for 2 h, Ja? ﬁle%onr%gonglfl%g %}atﬁent lteq%d' Tgﬁ%lhfl gﬁ%%ﬁ%y%ﬁﬁ %C\r%%zd(gsghagzj stirring
for 30 mtmaffdfh@erﬂtbctcumeomﬂ&sﬁmlhﬁtescdizﬂ (Ahchgt &3 %0l i d was washed with MeOH (20

rnLx3) and DCM (20 m.x3). The filtrate was washed with 30 nL of saturated
NaHCO3 aduig i, poFhien)angae@is) (dhid3d.OwdvES RixB8abhied with DCM (20 nmlx3). The

Rao204. - aHa%B olias SEMPL S 0HEC %8 ¢ Cu 2o fEan Th1 1B, “oaon . e
(ESI, pO@ 34i(DU=}6HH QH) 315. (a 3Hyl+3130 (s Lﬁ)l\/ﬁ7R(s 212) 938 (m:FBHzltHj\lWS(4OOM'|Z
CDC13) : é]a 924 1 (d 14, (dd,

J=2. 4Hz, 6J89§d81 Hleﬁ)) 7%857731 4H) 14QS+z1H)J 14 - %P—%(maﬂlﬁ) 792 0219%@ 1H), 7.42

(s, 1H), ;2160715 &4 . .87 A81odhz, PSR 2z g 73 ), =718 €R).5)
(R) - N- (4- (6, 7-di met hoxyqui nol i n- 4-yl oxy) - 3-fl uor ophenyl) 1- (2- hydr oxypropyl

)- 5-net Iﬁyilam:l?lf‘ouo 2- phenyl - 2, 3-di hydr o- 1H pyr azol e- 4- car boxani de [ 00283] To
a sol uti qnsQh (414 LaifadiyiBt J}QWﬂféhﬁ%s Binfar¥19X¥ra el 4 b QRERESRAM ne

fluorophenoxy)quinolin-7-yloxy)propyl)cyclopropyl 2-aminoacetate hydrochloride

2 x HCI H2N 7’/?(
Step1) 1-(3-hydroxypropyl)cyclopropanol

[00265] To a mixture of dihydrofuran-2(3H)-one (2.0 g, 23 mmol) and Ti(Oi-Pr),
(1.32 g, 4.6 mmol, Aldrich) in 80 mL of dry THF at 15 °C under N, was added EtMgBr
(60 mmol, 20 mL, 3M ether solution, Aldrich) dropwise via a syringe pump over 3 hrs,
and the reaction temperature was always kept below 20 °C. After stirring for additional 3
hrs, the reaction mixture was quenched with 60 mL of saturated NH4Cl aqueous solution,
and was extracted with ethyl acetate (50 mLx3). The combined organic phases were dried
over Na,SOj4 and concentrated in vacuo. The orange oil residue was purified by a silica gel

column chromatography (1:1 (v/v) EtOAc / n-hexane) to give the title compound as
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(5.0 g, 0.016 nol) and
(R)-1-(2-hydroxypropyl)-5-nmet hyl- 3- oxo- 2- phenyl - 2, 3-di hydr o1H pyrazol e- 4-ca
rboxyl i c woi201(B81®3g, 0.022 nol) in CH2C12 (100 nL) at @ECramsoiadesd TEA
(5.5 g, 0.054 nol), followed by HATU (10.3 g, 0.027 nol) in portions. The
reaction mxture was stirred at OC for 2 h, warnmed up to rt and conti nued
to stir overnight. The reaction m xture was washed with water (30 nmix3).
The or gaRkgowbhases wag ofy i ed over Na2504 and concentrated in vacuo. The
residue was crystallized in a m xture of EtOAc/ n-hexane (50 m., v/v = 5:1)
to give Ayi3th & @@Hﬁ‘zbﬂﬂ o hﬁthﬁﬁés{l@(\/ﬁa&m id (7.8 g, 85.2%. M5 (ESI,
pos. |on;Sle?12 ( § eﬁﬁ%ﬁol\%@ . 753 mn; 1F1 NVR (400MHz, CDC13): 6
1.21 (d, J=5.4 288 75(d J 85(m 1H),
4.05 (s, 6] 73?@%%‘% I- ﬁlﬁrowfpromqucl@r@@n@oﬂg@%s 165%“0? .19 (t,
1H), 7. 34r1&tﬁ91arﬁiﬂk (0. ?nﬂ;42(1ﬁ7ﬂmca)‘%81ﬁL5ﬂdléﬂlbroalé)hang W@@stﬁl%d atl(H)G f071@5 (dd
J=2.0Hz, J=12.4Hz, (& 10.91 (s, 1H). Step 6)
(R)-1- (4-“{%1\([@11%’11%“}?@@3{%65@%% 80 rnrg» 146 wn&lwa%htm a4dpbiorsPIEEP Biartoy 1) - 5- met h
yl inge. After stirring at 0 °C for 1 hr, the mlxture was quenched with 2 mL of ice-water

- 0X0- 2- p%eny - ﬁydropyrazo -1-yl) }Io_ropan 2-yl-2-(tert-butoxycarbonyl am
an) acetaad @xt{ag‘(gggwp‘p@hg)r@@q:thqqe(g}p @mL*3). The combined organic phases were dried
(R) -N-(4+ (2
by oy pr oy 15 O T A el e O ok BN - .
car boxaninghahgsufforpte &, Wwllowollused NerBacregt spen imenqdiatd®. g, 7.0 mmol ) and DVAP
(0.86 g, 7.0 nmmol ) in CH2C12 (45 nL) at OC was added EDC solid (2.02 g, 10
5 mol ) iStepgo N-3eltspro-Fié-(F-Clalstdraxycyaloprenybpiwasxysquinaliact-doxyOghehplh- 2 h, t hen

war med u [ [ reacti on m xture was
diluted Mﬁméﬁ%gﬁjg %28}}1%}?‘5% d% 1{%&3}@%1{8 49%%39%;] &1 aqueous (20 nl),

saturated NaHCO3 (20 nL), and followed by brine (20 nL). The organi c phase
was dri edO@oér NaZB@mn@ﬁ@re@éﬁébbyctrammclbmomélpmyl Mpthancswfapae s purifi ed

by a sil e t the ratio
of 5.5 {1 bSO RLORL ARG AR AR Phobd10CERGLE, 0o et
95.29% . NBoCESBENYlPHS- dlhwénw)lPhbyraonesﬁ}c&bQMqu GLCmgR).R mmp])584 nrhi off 1F1 NWVR

( 400MHz, 3 6 114 (d,. J=6, 4Hz 434 (S, 3H), 3.69
a2 R Bechinhe § s achEPe N coffhre byt b5 mibly aflr Wi 310 2.

3H), 4.0% f(0512 Bisl) therdthd hixttre whklwarrbedd) t6 40 “CLid)d, st1&eélfBar(6d1,rs Thbredétron 1H), 7.18
(t, 1H), d,..J=8. 4Hz, 7.38. (d, J=7.6 2 . 1H), 7.49
(t. 1H). n”‘i"‘%‘éﬁ ‘%?ﬁdléﬁg,W“?.Zzﬁén%‘”ajﬂlafd&%%m%ﬁﬁh %@1@“?%‘? (4§:"§.€X§’ﬁ§¥hem, 10. 82
ES) lH% cGinBped ))rggnlc phaﬁes were dried over Na,SO4 and concc;r}trated in \F]acuo The rebs1dure ) ]
R)-1-(4- 7-di met hox In 3 phen 1)-5-net
VD 3 o P g STy 1 b A TSN B BRI & byt 0
chl ori de thd2B&] cbenpduiinds utv1ai s6lid (68 mg, 19 %).

(R -1-(4-(4-(6, 7-di met hoxyqui nol i n- 4-yl oxy) 3- fluorophenyl car banoyl)

- 5- met hy IMS (ES X Zmﬁ))hﬂ/ayi%ﬁl [34+1qlim@l¢snnatyﬂawhml yl') pr Op

an-2-yl 2-(tert-but oxycar o% am nQ acetatezé rrgr i n Et 0Ac
(15 nl) VNN GEPMIACIG) 580 3F GoedDHED (T >o¥c\%1@ R, 2Hﬁh%15r(é%ct| on

m xture wes, s ﬁg @@ggts ﬂQﬂ'n?hﬁ&HzTﬁ% 8ah i Jimmﬁ)wa% cojd@cted and was
crystallized in M e product was further

washed w%ﬁ%t(%éHl§WQ§T8éﬁdfafg Rl dyretdiz. u%)ﬁlleJ% GvElhi ght to afford the
title conpound as a white solid (88 ng, 83 %.

Step 4) 1-(3-(4-(4-(2,3-dimethyl-5-ox0-1-phenyl-2,5-dihydro- 1H-pyrazole-4-carbox-
amido)-2-fluorophenoxy)quinolin-7-yloxy)propyl)cyclopropyl 2-(tert-butoxy-

carbonylamino)acetate

[00268] To a mixture of N-(3-fluoro-4-(7-(3-(1-hydroxycyclopropyl)propoxy)-
quinolin-4-yl-oxy) phenyl)-1,5-dimethyl-3-0x0-2-phenyl-2,3-dihydro- 1H-pyrazole-4-
carboxamide (218 mg, 0.374 mmol), N-Boc-glycine (133.4 mg, 0.768 mmol, Alfa), and
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M5 (ESI, pos. ion) mz: 630.3 (Mrl); LC-MS Rt: 3.323 nmin; 1FINVR (400MHz,
CDC13): 6 1.09 (d, J=6.4Hz, 3H), 2.78 (s, 3H), 3.55 (dd, J=3.6Hz, J=9.6Hz,
1H), 3.82WOmp102H)0633. 97 (d, J=2.4Hz, 1H), 4.04 (s, 3H), PCTOB2q19/02Bk), 4.35
(m 1H), 4.89 (s, 1H), 6.98 (d, J=6.4Hz, 1H), 7.44 (dd, J=1.2Hz, J=7.2Hz,
3H), 7.56 (t, 2H), 7 62 (m 2H), 7.73 (s, 1H), 7.76 (s, 1H), 8.07 (dd,
J=2. 4Hz, J=12.8Hz, 8.63 (d, J=6.8Hz, 1H), 10.95 (s, 1H). Exanple 74

(S)- ((R) DvAf(1.43 ﬁlg (7051; Iﬁﬁbhgmqmbnpio AL B¢ YkRSheAnhd War QRBEDYLcar banoy1) - 5

-nmet hyl- 3- oxo- i.hydropyrazol - 1-yl ) propan- 2-y1)

2- ami nopﬁ@]ﬂfhﬁééﬁ@%ﬂléf‘ mlofrlﬂa@l)élw at 0 °G Epe fpyction was then warmed up to

ES) ((R) danidohtftiue®rolstif LIRS RAAYAUTIRAh ik Rirdha ¥ RRYIT ahd (il UQliPRAERYIhe@r bamoyl) - 5

met hy 1- 3vad-I20HéAyL>2). Thdchiyeinohyeaophaiesyrypwaghahwith 3 yid-¢thenzyl oxycar bo
| : ding to th

nyl am no)py esc?@%fcg) [s%égﬂom@ve& ?} ;gmggggﬁfgé)glg&ﬁgvieggﬁwﬁﬂd according to the

procedure
(R) - N- (4<pBsertrdedvtviianoy mghumwdls-c@kqm@@gr@hed on a silica gel column

1 uor ophepyHla ke (20 ot YRR R ROV s s R rlienha . 3-ci hydr oo Hpy

razol e- 4- car oxaim nrn (3 29, 14.4
T N (oo BB M AT ARRE N 5 P15 (& a%s. eve, By,
407 (a) SHe i P a%f%y?--xaﬂrp%ﬁ??r%m&% BR4S 2 5,22 ()

J=7. 2Hz, cﬁ.ﬂ’d))xanﬁd@ﬂ)@ ﬂutﬁophbn&y&tmohﬂ-ﬂ@ylﬂﬂzproﬁﬁbcyclapribﬁyl (Zta,mlﬂ(bd):e;tatr'é 22 (dd,
J28HZ 2h1 7.27 (t, 2H), 7.35 (m 5H), 7.41 (m 1H), 7.47 (m
ok @igt %‘?ﬂe 190 (dd, J=2.0Hz, J=14.4Hz, 1H), 8.28 (d, J=9.2Hz, 1H),
8 66 (d, J=5.2Hz, 1H), 10.81 (s, 1H). Step 2)
(S) - ((R) 120264} ( 4- (BQ the diixtetehd X y(Gi#b (A, Trddneyt ybxyoxe-3-fhemd20pieydrbcar banoyl) - 5
-2_ g?r;[ Egér O 042(1)20? B%élﬁ%dloi 2dfllu%¥ plilo ﬁ}éﬁllohn 7%/llc}x%p9cppyﬂcyclc}i)r3pyl 2-
(S) - ((R) {tert{bht- ()decélﬂipﬂylﬂnm)ah@my qui0rmg, 0124 4 myphad)iyi B-n3E of ethyl acetate was

added a solution of HCI /EtOAc (0.93 mol/L, 5 mL) dropwise. The reaction mixture was

stirred at rt for 30 minutes and then filtered. The solid was washed with ethyl acetate (10

mLx2) to afford the title compound as a white solid (55 mg, 37.9 %).

MS (ESI, pos. ion) m/z: 640.1 (M+1); LC-MS Rt: 3.674 min;

'H NMR (400MHz, MeOD): 8 0.81 - 0.84 (t, J=8 Hz, 2H), 1.00 - 1.03 (t, J=8 Hz, 2H),
2.10-2.11 (d, J=2 Hz, 4H), 2.78 (s, 3H), 3.43 (s, 3H), 3.82 (s, 2H), 4.34 - 4.35 (d, J=2 Hz,
2H), 7.00 - 7.02 (dd, J=1 Hz, J=6 Hz, 1H), 7.44 - 7.48 (m, 4H), 7.52 (d, J=2 Hz, 1H), 7.58
- 7.66 (m, 4H), 8.03 - 8.07 (dd, J=2 Hz, J=12 Hz, 1H), 8.57 - 8.59 (d, J=10 Hz, 1H), 8.83 -
8.85 (d, J=6Hz, 1H).

Example 72
1-((4-(4-(2,3-dimethyl-5-0x0-1-phenyl-2,5-dihydro-1H-pyrazole-4-carboxamido)-2-
fluorophenoxy)quinolin-7-yloxy)methyl)cyclopropyl 2-aminoacetate hydrochloride

2 x HCI HyN
X ?
O O
A\ 4 N
g 0y

Step 1) ethyl 2-(tetrahydro-2H-pyran-2-yloxy)acetate
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f | uor ophenyl - car banoy1) - 5- net hy1- 3- oxo- 2- pheny1- 2, 3-di hydr opyrazol -1-yl)pro
pan-2- y1)2-(benzyl oxy-car bonyl am no) propanoat e(200 ng, 0.257 mml) in a

m xt ure oVOBOOWaA1¢635 nL) and MeOH (10 nli) was added cat aCyttuseoaootsne of
Pd/C (10 % -55% w w water content, 20 ng) under N2 at nosphere. The
suspensi on was degassed under vacuum and then purged with H2. The reaction
m xture was stirred at rt for 20 m nutes under H2 balloon. The m xture was

filteredgndot he r%a%&umsem@%mrwymt%@@ 65 mror A1dridhand 3 4t rat e used

for the next step imedi ately

(S) - ((R) dhydep- %Hrpyl@n A Ue rf@trw@szlyélfa}fa |4%) mlgofyFipk) Bl fleddtiIpHENyMeat bampy 1) - 5
- met hy 1535 0¥ Qo PR RV Iﬁrxﬁlréiggsy FQRW @ERlnbu¥! dnRrRRaRs %uéﬁ?!r)a was

2- ami nopr opanoat € hydrochl ori 00288] The title conpound was prepared
accor di ngvaskedtwith iyime bk 2 )dids cpbiaed @rga@ahﬁpétse’vexe Stasiover Ny SO pily

(S)-((R d

fl uor oph§%§{eﬁ%%?%&%zuf ITE@Itemﬁ%%nglji%éa}%’ ah %):l'zc%éum&} ﬂgodirl%%%;?ng ol -1-yl)pro
pan- 2- y1)PR2- @@An&@@db@rgn‘aﬂtoelomﬁ&lﬁ3@@),g,@%57 rrm)l) and a saturated HClL
solution in EtOAc (5 nL). The title conpound was obtai ned as a pale yell ow
solid (168 NR (80MBz, CIFI;)NWVR22 400RKn, 4H)61.BVE0)3 (16, 3H)116 d].89 &6, 2Hz 3H)

1.35 (d, 2 4.01
(s by MDos ey 1 o s GLyadb ﬁ# i 3GG a0 Tt (P
5.22 (d, 133. 6Hz 1H), 640(dd J=0.8Hz, J=6.0Hz, 1H), 7.16 (t, 1H), 7.22
dd, J=2.8Hz, J= t 41 1 7. 47 1H), 7.55
Em oH), SF (Gatfahydffj?giﬂﬁym?r% 110(" il&eﬂ%qydo%o@%n](d ) =9. 2Hz, (rlnH) , H%a. 66 (d,
J=5.2Hz, 1H), 10 85 (s, 1H). Exanple 75

(R)-1- (4{0®7(T - WEtmeyﬁ];uhrBQEbﬂhyl@@étmhydrp-)ZH Shiri-2y ok gacdraeolyd, -35- met hy 1- 3- ox

O o T L PV R s i) B PR TP R R BBR AL B

(R-1-(4- 1(355%61%@&1»%;5%@&@ ded? ks QXY Py T rBacBioy tepeRan®wd) kdpt met hy 1- 3- ox
02- phenyl- 2, 3-di hydrop razol - 1- ylﬁgropan 2-y12-(tert-butoxycarbonyl am no)-A
cetate [@9@@911%@%%@ tf‘a@%@aﬁ%r g e TapaeR Y aa desrfdiyth o ehet procedur e

descri bedai pdaptanel] Sol@fion’dd Sk@R @ vavh 1®IARG2| RLx5). The combined organic
1- (2- hydr oxypropyl) - N- (6-( 7- net hoxyqui nol i n-4- yl oxy)pyri din-3

- yl) 5- mPhiph waredsigd over paeYiys ang cancepfraigtdr o PRarrayidire was puriied bgrani de (4. 2
g’ 9 mm lcd %elu'oﬁﬁﬁl omdfﬁt&g‘?apﬁlg (PF- Hoad259) mﬁqford é@ﬁﬁ&@@}h Joaghong Chem cal

he title conpound was obtal ned as yeI | ow solid (4.32 g,
80 2 % colorless o0il (500 mg, 55 %).

'H NMR (400MHz, CDCLs): 8 0.55 - 0.85 (m, 4H), 1.55 - 1.65 (m, 4H), 1.74 - 1.87 (m,
2H), 3.50 - 3.55 (m, 2H), 3.79 - 3.82 (m, 1H), 3.93 - 3.98 (m, 2H), 4.64 - 4.66 (m, 1H).
Step 3) 1-((tetrahydro-2H-pyran-2-yloxy)methyl)cyclopropyl acetate

[00272] To a solution of 1-((tetrahydro-2H-pyran-2-yloxy)methyl)cyclopropanol
(172 mg, 1 mmol) and acetic acid (120 mg, 2 mmol, Skantou Xilong chemical factory) in
2 mL of DCM was added DMAP (12 mg, 0.1 mmol, aladdin) at rt. After stirring for 30
min, DCC (840 mg, 4 mmol, Aldrich) was added at 0°C. The reaction was quenched with
water after all of 1-((tetrahydro-2H-pyran-2-yloxy)methyl)cyclopropanol disappeared
(monitered by TLC) (about 4 hours). The solid formed during the reaction was removed

by filtration, and the filtrate was concentrated iz vacuo. The residue was purified by a

silica gel column chromatography ( PE: EtOAc =20:1 ) to give the desired compound as

yellow oil (130 mg, 60.7 %).
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1FI NVR (400MHz, CDC13): 6 1.14 (d, J=6.4Hz, 3H), 1.43(s, 9H), 3.85 (s, 3H),
3.67 (dd, J=4.8Hz, J=18.4Hz, 1H), 3.81 (dd, J=4.0Hz, J=15.6Hz, 1H), 3.89
(dd, J=6.WB2mwH1®38Hz, 1H), 3.98 (s, 3H), 4.04 (dd, J=BCRS201)027566lHz,
1H), 5.01 (m 1H), 6.43 (d, J=5.2Hz, 1H), 7.23 (dd, J=2.4Hz, J=8.8Hz, 1H),
7.37 (dd, J=1.2Hz, J=7.2Hz, 2H), 7.42-7.48 (t, 2H), 7.49-7.58 (t, 3H), 8.24
(dd, J=2.4Hz, J=5.2Hz, 2H), 8.37 (d, J=8.8Hz, 1H), 8.60 (d, J=5.2Hz, 1H),

11.19 (s, ')gNir4BbRIRIZZEDCLS): § 0.46 (m, 2H), 0.75 - 0.93 (m, 4H), 1.49 - 1.82 (m, 6H), 2.01

(R -1-(4-(5-(7-nmet hoxyquinol i n-4-yl oxy) pyridin-2-yl carbanoyl) -5-nmet hyl- 3- ox
02- pheny 1s,2H3-3ttmpadtapyratiel LH), §.77§ pB.dp&hI2LAHz, 2Ham $2d maeHa t3dt5e 3.88

hydr ochl ofi,d 0] The, ti I__ignpgynd was prepared according to the
procedurg&deg%ggaéﬁﬂ%%héﬁg%%Tﬁs Step 3 by using

(R) - 1- (4-5¢%-4) 7-(hetrivormetiui apdlopmepyd ydeonyy) pyr i di n- 2-

yl car banoy1l) - 5- net hy1- 3- oxo- 2- pheny1- 2, 3- di hydr opyrazol - 1-yl ) propan- 2-y12-(

t t but | LE t ted HC1
o utt on YEARPORY TEMMNRGP] Hifyeh g Myt 2SR TR BRRRL 1 L O B A
(20 i, wbstate (H95)g, D9 frfnor tintlRenlt ot hehamohyoumdeERPES (Rintg0 §okhinbl( 84. 2 g,
76 %9 . 1FINVR. (400MHz, 0- : 1.0 d,.. J=6. 0Hz .2, 3H),
50280 g MM SRR ARG MR RGr Sy g el P Gendch i Byt 3, BT,

J=9. 2Hz, v Gndibaracthiith dicBBrdBothabiel20 ML), Tlak codrbnedidzganithihased wé (d,
J=7.6Hz, 2 7 t 2 7.63 (t , L. T4 ) 7..97 , J=8.4Hz,
Thy 6 44PN G Bl Slsog Tl e iy i &P 200 0
1- (N (4 (T SR RS R 0L ) HERE0Rs Soofloh I QARG

met hoxyqui n

yl oxy) - 3- £ /1) - N- (4- f1 uor ophenyl ') cycl opropane- 1, 1- di car boxam de) -
2- aninoé@é%g@gpﬁﬁg¥'chloride Step 1) ethyl

1-acetyla r C ylate [00291 Solditio f .eth
3-oxobutaﬁgﬁﬁg(ggﬁﬁg?%gggéhﬁ§V§ #Hgﬁgékéﬁé%%SgBﬁﬁﬁﬁEﬁgéjgé%ég)potassium
car bonat &tdp33 ( Ba@tox§OR14pdply))mb o1 @vmshebyifohatd- di br onoet hane (45.12 g, 240
mmol ). The reaction was refluxed for 24 hrs, the reaction m xture was then

filtered. filtrat.e was .concentrated in vacu and resi due was
pur 11 od 18010 i 11 &G BT G ORI TAC SRy (26 BB P MERDAB - hoxane)
t o af f or dridthygarhint ( 83 660HP 3Y M @$inCIOl O bedishiGlomethdBe Wasgtire@at? 0 °Mor ( ESI, pos.
ion) mz: 157 1); 11-1 NVR (400MHz, gDClS: 6 1.25 - 1.29 (t, J=7.2 Hz,
3H), 1. 45”50(1%1{1. 1&%?‘?@?}1%}/]((‘%1}01‘@%1’ 06/ng 8.924 'ngl@;lkﬁa}s téq_rb qdded via a syrgnge.

After stirring at -10 °C for 1 hr, the reaction was quenched with 1 mL of ice-water and

extracted with dichloromethane (20 mLx3). The combined organic phases were dried over

sodium sulphate and concentrated in vacuo to afford the title compound as yellow oil

(used for the next step immediately).

Step 6) 1-((4-(4-(1,5-dimethyl-3-0x0-2-phenyl-2,3-dihydro- 1H-pyrazole-4-carboxamido)-
2-fluorophenoxy)quinolin-7-yloxy)methyl)cyclopropyl acetate

[00275] To a mixture of compound N-(3-fluoro-4-(7-hydroxyquinolin-4-
yloxy)phenyl)-1,5-di-methyl-3-ox0-2-phenyl-2,3-dihydro- 1H-pyrazole-4-carboxamide
(342 mg, 0.708 mmol) and (1-acetoxycyclopropyl)methyl methanesulfonate (1.77 mmol)
in 5 mL of DMA was added Cs,CO; (2.8 g, 8.85 mmol ). After stirring at 40 °C for 1 day,
the reaction mixture was concentrated in vacuo and the residure was chromatographed on
a silica gel column (50:1 (v/v) CH,Cl,/CH3OH) to give the title compound as a white solid
(110 mg, 26%).

MS (ESI, pos. ion) m/z: 569.1 (M+1); LC-MS Rt: 4.152 min.
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Step2) ethyl 1-(2-bronpacetyl)cycl opropanecarboxylate [00292] To a 100 nL of
round- bottonmed flask was added ethyl 1-acetylcyclo- propanecarboxyl ate
(15.6 g, woQormmhds3and NBS solid (21.36 g, 120 mol ), f eCrasedooy73pet ol uene
sulfonic acid (1.9 g, 10 nmol ). After stirring at rt for 8 hrs, the
reaction mxture was extracted with diethyl ether (200 nL) and washed with
80 nL of water. The organic phase was then dried over anhydrous Na2504 and

concentr %Tté:fod?]NfB MRIGH04- 5%2%&&@* %oﬁi’@@/l;ﬂ%ﬁ&&}%ﬂm@b{n a- ywy?p@l@nﬁ)ei scol um

chr omat ogr ap 1: 30( v/ v) Et OAc/ n- hexane ive the'title compound as

col or es§nmthyl(31@<06%p1§ny 2,3-gghydugd H- Egﬁzolepérgar peyidey z: 235, 237 (Mtl);

11-1 NMR (400MHz, CDC13): 6 1.27 (t, J=7.2 Hz, 3H), 1.59- 1.64 (m 4H), 4.19
- 4.24 (qooxdéFl4a. 4T<stol&t?on7of8mhgounaﬂ ((444/&951ci§neﬂ%h+)3~ox$tzeﬂ3e}lyl 2,3-

5- ((R) - a- et hyl benzy di oxo- 5-azaspi ro[ 2. 4] hept ane

2010/ 111@@9/#@%321@%6? 6??@8@“{“@@2@@]@@1’1&% WIBH-of et hyI

1-(2-b 7%m o8 60 ni
d((jed E%@9&%&%&%2&@%%%@%@8@1@%bQE?nn(é}) ih% @Qf HB{'HLQ wa Jdd%fl(4o m% \)Nas

Af ter st i QH ﬁ@oamg,rlt78m01351@\§b'sAft@¢ﬁélrrmaéttuf@r M&t@ﬁ@acmm@@ﬁ@@m rated in
hed with
vacuo, ( 3 W{H‘%‘m ﬁi%'sgllr{ﬁ%l ne éﬁ\%ﬁl‘f&tﬁﬂ a\%th}@ (%19]692) a§glvg1ﬁf$%)tle%8ﬁlﬁéﬁgﬁ ed wi

wat er gani ¢’ phases were ed over rous

Na2SO4, fab hmértedoleﬂr(ctIOQme, Z9|%1rate vvas concentrated i n vacuo. The resi due
was purified by a silica gel colum chromatography (EtOAc) to afford the
title conpdEid s ianywlki B lddlild (BMHRY.78Dmia.. MS (ESI, pos ion) mz:

325, 6 e IR AL o RSN ooy 1 g e Pt AP 1776 b
1H), 5. 8(2 82 (B. 38]3 .30 (s,131)), 4.79 R62H), 6.439 6(4m(d SH) HzStepz)6 - 7.20 (t, J= 8 Hz,
5- (R -a-pethy) benzy ) - vAroXy 58385 RI 9o 4INSPLRNS, 11), 7.56.-
7.60 (m, 2H), 7.91 - 7.95 (dd, J=2Hz, J=12 Hz, 1H), 8.29 - 8.31 (d, J=9Hz, 1H), 8.59 -
8.60 (d, J=5Hz, 1H), 10.92 (s, 1H).
Step 8) 1-((4-(4-(1,5-dimethyl-3-ox0-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamido)-
2-fluorophenoxy)quinolin-7-yloxy)methyl)cyclopropyl 2-(tert-butoxycarbonylamino)

acetate

[00277] To a mixture of N-(3-fluoro-4-(7-((1-hydroxycyclopropyl)methoxy)-
quinolin-4-yloxy) phenyl)-1,5-dimethyl-3-o0xo0-2-phenyl-2,3-dihydro-1H-pyrazole-4-
carboxamide (100 mg, 0.18 mmol), N-Boc-glycine (63 mg, 0.36 mmol, Alfa), and DMAP
(3 mg, 0.018 mmol, Aladdin) in 10mL of dichloromethane was added DCC (189 mg, 0.9

mmol, Aldrich) slowly at 0°C. After stirring at rt overnight, the mixture was filtered and
washed with dichloromethane (10 mLx2). The combined organic phases were dried over

Na,SO;4 and concentrated in vacuo. The residue was chromatographed on a silica gel

column (PE: EtOAc = 1:6) to give the title compound as a yellow solid (100 mg, 78 %).
MS (ESI, pos. ion) m/z: 712.3 (M+1); LC-MS Rt: 4.762 min;

Step 9) 1-((4-(4-(1,5-dimethyl-3-ox0-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamido)-
2-fluorophenoxy)quinolin-7-yloxy)methyl)cyclopropyl 2-aminoacetate hydrochloride

[00278] The compound 1-((4-(4-(1,5-dimethyl-3-0x0-2-phenyl-2,3-dihydro-1H-
pyrazole-4-carboxamido)-2-fluorophenoxy)quinolin-7-yloxy)methyl)cyclopropyl 2-(tert-

butoxycarbonylamino)acetate (80 mg, 0.112 mmol) was dissolved in ethyl acetate (8 mL).
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[ 00294] To a suspension of Li AlH4 (0.995 g, 26 2 mmol) in THF (40 nL) was
added a solution of 5-((R)-a-nethyl benzyl)-4, 7-di oxo-5-azaspiro[ 2. 4] hept ane
(3.0 g, M8oR2orymlhde3in THF (10 nL) at 0O C. The reaction mrCItuse@omas6stirred
at 0 Cfor 2 hrs, then warnmed up to 50 C and continued to stir for 6 hrs.
The reaction m xture was then cooled to 0 C and EtOAc (10 nL) and H20 (10
m.) were added. The suspension was filtered and the filtrate was

concent r atgd of Hcvaveual acmee (fé)e)?,lrﬂcwi) Was adiell ifop®ske AYd fe $dakliGiawBatine®! um
chr omat ogr aphy ( 1: but anol / n-hexane) to afford the title

conpound 2% f%rcﬁodmp@gs ltsusp 1({ wamcoaectaswaé‘ﬂtram qgsyashgdgith qtlyd peaigte (10218 (Mr1) .

Step5) 7- n i oA sol ution of
5- (E)Rg an%%?l%ogg%%ﬁpbﬁylg%oébpgggggg%P(reg?%g]ﬂfligheﬁt ane (2.4 g, 11.1 nmmmol)

i n et hangls (39 aLoAS-3deg, 1G8M 1 B g3t Of Pd/C. The suspensi on

was then stlrred un for 37hrs. The suspension was filtered and the
filtrate HASVBSHYBMz MaD): b 1M&cU@3t(m, AR, 8r7d (4.138).de43 (setilcdrpoudd).as | i ght

o enge btisihaf B ol o R L B sl 3 SR step
t-Butyl 4=1Hz (B8 -CVX@é)(-nﬁ4Hﬁt8m3)€)8q]j (H@y|TFRHA 1 Xy JHB8.57 - 8. 60 (d, _
THE (20 0y oa e anaed 07 (e BXSCet Het noxyqui not in o oo o T
- 4-yl oxy)Examiplem® obenzenani ne (1g, 2.56 nmol). After stirring at rt for 10
s cont ik O Mg TG o) ST R RS S SUERAREEN £ - wat or
(2 m). TDheemAlVEAhy MBSy iAMDY OFrobih-YICemidac By dighidiide Was partitioned
bet ween CH2C12 (20 mi) and water (10 mL). The organic |ayer was separated,

dried over Na2SO4 and c ntrated in vacuo. The residue was purified by a
il o a y EtOACHexanelS) to afford the title

silica gel colu hK
conpound as Ilg% mE;XH%4% M5 (ESI, pos. ion) mz: 491.2
(M) LG 47 mn 1H—NI\/R (400 MHz, CDC13): 6 1.541 (s, 9H), 4.066
(s, 3H, ’5 : 6. 370- 6. 383 (d, J=5.2 Hz, 1H), 7.076-7.097 (d,
J84Hz\a; ﬁ/1487191(tJ84Hz 1H) 7270(s 1H) 73237359
(t, J=T. H3) 7.375-7. 412 (t H?l,l
7.508-7. §er 1(>é (33 mﬁithqzﬂyp@wlamm%a@hﬁe@é;% 2¢cmet &1153@0#&% %ﬁlonv 601 (s,
1H), 8.448-8.461 (d, J=5.2 Hz, 1H).

[00279] A mixture of 3,4-dimethoxybenzenamine (10 g, 65 mmol) and CH(OC,Hs)3

(96.2 g, 650 mmol) in a 500 mL of round-bottom flask was stirred at room temperature for
30 minutes. 2,2-Dimethyl-1,3-dioxane-4,6-dione (9.4 g, 65 mmol) was then added and the
reaction mixture was heated at 90 °C for 3.5 h. The reaction solution was cooled at —20°C
overnight. The solid was collected by filtration and washed with 2-methoxy-2-methyl
propane (50 mLx3) to afford the title compound as a pale yellow powder (17.1 g, 85.5%).

MS (ESI, pos. ion) m/z: 637.2 (Mx2+23); LC-MS Rt: 3.546 min.

'H NMR (400MHz, d°-DMSO): § 1.09 (d, J=6.4Hz, 3H), 2.87 (s, 3H), 3.84 (dd, J=4.4Hz,
J=15.2Hz, 1H), 3.96 (s, 3H),4.19 (dd, J=6.8Hz, J=15.6Hz, 1H), 4.29 (m, 1H), 6.49 (d,
J=5.2Hz, 1H), 7.28-7.35 (m, 3H), 7.47-7.62 (m, 6H), 7.93 (d, J=13.6Hz, 1H), 8.29 (d,
J=9.2Hz, 1H), 8.53 (d, J=5.2Hz, 1H), 11.06 (s, 1H).

Step 2) 6,7-dimethoxyquinolin-4-ol

[00280] 5-((3,4-Dimethoxyphenylamino)methylene)-2,2-dimethyl-1,3-dioxane-4,6-
dione (16.1 g, 52 mmol) was added to a pre-heated 1000 mL round-bottom flask

containing 1-phenoxy benzene (100 mL) at 230 °C. The reaction was stirred for 5 min, and
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Step 7) tert-Butyl 3-fluoro-4-(7-hydroxy-6-nmethoxyqui nolin-4-yl oxy)

phenyl carbamat e [ 00297] To a sol ution of tert-butyl

4- (7- (berm9l20uy11@3 net hoxyqui nol i n-4-yl oxy) - 3- fl uor opheayliusasibarsse (800
ng, 1.632 mmol) in ethanol (50 nL) was added a catal ytic anmount of Pd/C.
The suspension was stirred at rt under H2 for 3h. The reaction m xture was
filtered, and the filtrate was concentrated in vacuo to give the title

conmpound 1@ cBolell G208 §€Mea0¢ {190 f Qvamddea %/ﬁle s&ﬁl&ﬁglallo@% préRB) Nl z:
401.2 (Mrl); LG MS Rt: 3.097 min; MR (400 MHz, d-DMBO): M 499 (s, 9H),

3. 954 (s 0 Biyipitge gpgom tha 1eacon Syitslosz %@mlmye wap foler srredidtyt 7. 321- 7. 334

(7d63\}. ? g)éf%_gn I&tl |T|‘)Jle_ iozldgwlla% cgllf%%%l ahll ¢ rg/gtal%zedd % %\H%n 0f7Eté%@/ #- ﬁex&é{é‘%ﬂ 763 (s,

1H), 10. IWEVVYl@ZH)tOaﬁ‘@@lﬁhwﬂqmpomaﬂa@owwﬂ(ﬁlwg795€/<9 hydroxypropoxy) 6-
met hoxyqui nol i n-4-yl oxy) phenyl carbamate [00298] To a sol ution of tert-butyl

3- f | uor o-Mep(37 4Hydlugreyd-gitmphdnoxy duil-disicthexyghinojipoxy) phenyl car bamat e (400 ng,
1 nmol) in DMV (4 nL) was added K2CAB (276 ng, 2 mmol) and

3- br onmoprgpginr 1- ol A cdiafod @6 ﬂdl%lem&ifaumo_fhﬁl 5I8aeE '0@14%) slidss@, at rt
overni ght. The solvent was renoved, and the residue was partitioned between

wat er (10515?@ 08 mopacE 2 O (m()mLWWBKWIe) Varptiredpigode ramngradde dri ed
over Na2§04and P@%ﬁﬁﬁrﬁﬁtf#@tﬂ e‘Aé‘g&@ 0%,6%8 E% n)O EheffRTd I‘bévl/l?éj by a silica

gel col umm “chr ongt ogr ap Y met in EtOAC) to give the
title congtustdriagatat for giith, shelrtastioswilitn wasogncayfrat@ibyvacuhEcé B0 mlpos. i on)

oy, 5 100 M g b Gp Ruogy e By MEMEG W BSED 21 %3 008

( 3H) phecg6@tich. I89sdlid,wald tolfectd My filtdRio6 afd fiztherZtdyifieGbBH L6 ST 7 (d J=5.6

Hz, 1H), 6.961.(s, 1 6: 7. 080 1 144-7.187 (t,

12, & b Sty enfyiplony (A% & dnt fne digbotut Bragiuepdo g 137,y

1H), 8.438&.Bg48D%y, J=5.2 Hz, 1H). Step 9)
(4-(4-(tert-Butoxycarbonyl)-2-fluorophenoxy)-6- methoxyqui nolin-7-

yl oxy) pr oy (EStaickanesutzf st @1-f10:029 9 STRt: 8.380mist.i on of tert-butyl

3-fl

uor O'lﬁ?\%k((fdoh i 7. COAHNPBY )(s', 9?1), 4.07 (s, 3H), 6.56 (d, J=5.2Hz, 1H), 7.35 (t,
1H), 7.45 (d, J=8.0Hz, 1H), 8.14 (d, J=9.2Hz, 1H), 8.20 (dd, J=2.4Hz, J=9.6Hz, 1H), 8.59
(d, J=4.8Hz, 1H).
Step 4) 4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorobenzenamine

[00282] To a solution of 4-(2-fluoro-4-nitrophenoxy)-6,7-dimethoxyquinoline (16.0
g, 0.046 mol) and NH4CI (6.0 g, 0.11 mol) in EtOH/H,0O (150 mL, v/v =4:1) was added
iron powder (12.4 g, 0.22 mol) at rt. The reaction mixture was heated to reflux for 2 h,
then cooled down to rt. Celite (10 g) was then added and stirring for 30 min. The mixture
was filtered and the solid was washed with MeOH (20 mLx3) and DCM (20 mLx3). The
filtrate was washed with 30 mL of saturated NaHCO; aqueous. The aqueous phase was
extracted with DCM (20 mLx3). The combined organic phases were washed with brine
(20 mLx3), dried over Na,SOy4, and concentrated in vacuo to give a yellow solid (0.9 g,

98%).

MS (ESI, pos. ion) m/z: 315.1 (M+1); LC-MS Rt: 2.919 min.

'H NMR (400MHz, CDCly): 8 4.05 (s, 3H), 4.07 (s, 3H), 6.41 (d, J=5.2Hz, 1H), 6.51 (dd,
J=2.4Hz, J=8.8Hz, 1H), 6.57 (dd, J=2.4Hz, J=11.6Hz, 1H), 7.04 (t, 1H), 7.42 (s, 1H), 7.60
(s, 1H), 8.48 (d, J=5.2Hz, 1H).
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met hoxyqui nol i n -4-yl oxy) phenyl carbamate and Et3N in CH2Cl12 was added
dropwi se a solution of MsClL in CH2C12 at 0 C. The reaction was then stirred
at 0 C fowokotv/11Tis@ sol uti on was washed with water, andPCiaSeriganiseo | ayer
was dried over Na2504 and concentrated in vacuo to give the title conpound
as light yellow oil (351 ng). The conpound was used in the next step

w thout further purification. M5 (ESI, pos. ion) mz: 537.2 (Mtl); LC M

Ri: 3. 2858‘[@5‘5_?(%?1&15{@ (é-@)dltﬁ&ﬁ&xy@&lhéﬂ n-4-yloxy)-3-fluorophenyl)-1-(2-h droxypropyl)
3-fluoro-4 7-(3 %azasplro [ 2. 4]he%/

yl) pr opO)éyi)letBﬂ %@t%%rlewm é1di1wd@- -OXPI s Péaél?lé%lrrate [00300] To a
solution of 3-(4-(4-(tert-butoxycarbonyl)-2-fluorophenoxy)- 6-

et hoxyqtﬂomb] n - 7tyh svam)daro@m(ls 7%&&&&@@mhéma?%x9{3§huamgefge&§§n%I8)2 in N
ane , mo

was added 7-hydroxy-5-azaspiro 4
and @2(:@%0(%9@/%1%01) enﬂhﬁ%ﬂ)@ -yAexyrEat - oe b3ﬁé%r5@aelatl gé@@h}f 9- 24 h. The

sol vent was )Ir RN A 8IBYEHc | h&dY@fg'Q) 02‘2'?1%1}1"11@}[2@% (@OEmPRS 0P@kaL hddeped betveen
CHC13 (30 and wat er &Al@ . The organic layer was separated, dried
ki

over Na23B4 @rds €6k el ed Hé@Ud.lO- 8e0-PEsmel) én ResEONS U Hefrpastioh on by a
silica r { t 9 I tAC) to give
the (1t dh B ROl TR R0 Mol Gt o iR DEh gl BES) 02!

i on) m zredBdn Bixtwe Wps whBeBitRwate? (308RL3)nTheldsgdiidphag0@asMzd oG@DC13) : 6

oiy 2. 26950 gy Epheendiy( Py Rl Pd Rugdd das c%‘x_s%é%sé?fp%%y%%%%%?aééi .
H) 3 0 Tbxae 1Im{ hdy =F 15 1algie Hie fitld Rorpintas a ) yelBWABHd B1.29850%). J=6. 4 Hz,

1H), 3.306-3.323 (d, J=6.8 Hz, 1H), 3.852-3.863 (d, J=4.4 Hz, 1H), 4.028
(s, 3H), MS QB2 pbs348) riim 5728)(M-6)IAVE BB8.768minl=5. 6 Hz, 1H), 6.948 (s, 1H),

190 T St s o SR bt Bt 34S§Z’p

11) 3 -Fil %anom) @bsrcls G, (4707(@ 3H)74 M’(irIH)% 58 AZ ASTHHL 1H2 7. 14)] hqgt) ane -
-yl) prop _oxy) - enzenani ne

suishane drCiet o By A1 dar S 69 0 1 03 00T (I dr S H 2 aspi 1 o

[ 2. 4] heptg&@QdSJ-Bb)—]EngOl((er@ 1Het hoxyqui nol i n- 4-yl oxy) ) phenyl car bamat e (100
ng, 0.18 qﬂ was added HCL1/ Et OAc 53 nmol/L, 1 nL). The

suspensi &*W@éR):h%(“s@ﬂr I@Gthaliyqutnoflw‘ “ydoy)-3 Fhweraphenyiceiamagly-Soaeibdnt r at ed i n

yacuo to t I 0% (as HC1
salt)). I\s}%d%ezsllg 1J{%ﬁ}p’)loisj. h@ggl@ﬂ}}%%@% d%aIWQqu 3 @ﬂ Hu@’ox@z@al@on énéllﬂlfgm (;1 Step 12)

N-(4-(7- (asetqtv hydr oxy- 5- azaspi ro[ 2. 4] hept ane 5 yI )pr opoxy) 6-
met hoxyqui nol i n-4-yl oxy) - 3-f | uor ophenyl) - N- (4-f | uor ophenyl ) cycl opropane-1, 1
- dicar b?@@@h}je To a solution of (R)-N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-

fluorophenyl)-1-(2- hydroxypropyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-
carboxamide (2.0 g, 3.5 mmol) , N-Boc-glycine (1.23 g, 7.0 mmol) and DMAP (0.86 g,
7.0 mmol) in CH,Cl, (45 mL) at 0°C was added EDC solid (2.02 g, 10.5 mmol) in
portions. The reaction mixture was stirred at 0°C for 2 h, then warmed up to rt and
continued to stir overnight. The reaction mixture was diluted with CH,Cl, (50 mL), and
washed with 0.5 N HCI aqueous (20 mL), saturated NaHCO; (20 mL), and followed by
brine (20 mL). The organic phase was dried over Na,SO,4 and concentrated in vacuo. The
residue was purified by a silica gel column chromatography (n-hexane/ethyl acetate at the

ratio of 1:1 to 1:8) to give the title compound as a white powder (2.43 g, 95.2%).

MS (ESI, pos. ion) m/z: 730.3 (M+1); LC-MS Rt: 4.534 min;

'H NMR (400MHz, CDCls): & 1.14 (d, J=6.4Hz, 3H), 1.434 (s, 9H), 2.86 (s, 3H), 3.69 (dd,
J=5.2Hz, J=17.6Hz, 1H), 3.84 (m, 2H), 4.02 (d, J=9.6Hz, 1H), 4.05 (s, 3H), 4.07 (s, 3H),
4.11 (t, 1H), 5.02 (s, 1H), 6.43 (d, J=5.2Hz, 1H), 7.18 (t, 1H), 7.30 (d, J=8.4Hz, 1H), 7.38
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[00302] To a solution of 3-Fluoro-4-(7-N-(4-(7-(3-(7-hydroxy-5-azaspiro[?2.4]
hept ane- 5-yl ) propoxy) - 6- net hoxyqui nol i n-4-yl oxy)) benzenam ne (52 ng, 0.115
nmol ) andw@-201/fikasdr ophenyl car banmoyl ) cycl opr opanecar boxyCirassacio®2(38¥ ng,
0.12 mml) in DCM (2 nlL) was added HOAt (3.2 ngy, 0.023 mvol) and HATU (33
ng, 0.17 mol) at rt. The reaction was stirred at rt for 2 hours. The
reaction was then heated to 30C and continued to stir for 2 hours. The
m xture v@ag=yeshednw dhHae), ¢35 i, 7@0%&}@) obganis1d AveiH\Rsoqyi ed over
anhydr ous Na2504 and concentrat ed in yacuo. The residue was purified by a
silica gér488ruih: Kn2dretBgraphy to afford the title compound as a yell ow
SO|Id(3 A NVRn400MHz,
CDC13) &t éég@ éﬁpl % %4 ('(KS &1E§h0xﬂﬁ§rohh Q{})‘ ){f) ﬂu@go%{léﬂ\jﬂrc%)bam%ﬁi 5 )ﬁ] 1H .
1.62 - 1 3&80(?qph695ﬂ—223 elhyﬁromm14'1)pu20pala}3=:sfh2ﬂrrmzoacela¢&Byct0+¢illorlzlp1) 1.79 -
182(q, J1=7.2 Hz, J2=8.4 Hz, J3=4.4 Hz, J4=5.6 Hz, 2H), 2.05 -2.16 (m

3 2 ( 1H 80 - 2.83 (dd,
JI JZ 10?002%5]4 dl"oai’s&utﬁm"cﬁ“(R)lHy 812(6@8d1met%0;z§7qu(n'611n a?oxy??) 1H. 3.03 - 3.05
(d, J=10 ﬂq,ozmphwlca@amnyb %mv@yl(ﬂOXOJQrBh@YH% 3- dlhamromra@ml Ice)pradp:2-v: 30 - 4. 31

§m7 gg') (t26(t%§buj%)&§§}§ ﬁzﬂammcé@]#%boo%%’o 1§ ?ﬁml) ElégéAlg_gIS %Efwég;&gﬁm 3 31719

(q, J1=J2=8l 8f sdratdGHCHMEQ Akt mLM)The TeaGon mixtukgdyvas Fr@d af g overklpht. 7. 75 -

7.78 (dd, 6 (d,
3806 b TR Rfed o ey habbrpdihen fatbit Bl oty £ 7

ﬂ hept arrTéle 5r0dy¢t)\wz(ﬁlﬁ}mxw)tshﬁd wite EieXy Gunhod )iand 41;1-qd1101>dy12j‘faﬁuum gvermght

-f1 uor ophen uor en ro -1,1 - dic ar

oxarni de;) %2 %qutgﬁt"&?%u“gp 8%3}%5%‘]%@? p%f(pﬁe [ 00303] To a sol ution of
N-(4-(7- d 4 5- vyl 6-

et hoxy St S8R SR RL I MRS S REEHTH 1 Yot Dphonyl )

cycl opr opEnevitt, (momx;wﬂmggam de(dl,@:@é Mgz, 391)125% (@rmH))3 55891@ B3yeizne (40 nmg,
0.228 mm, Shangha % cal Lt d%ﬁj\/f‘ 0.076 mol ,
Shanghai "F&P4a %ie*rﬁ?c(élr Bt)c?)97(ﬂ ritda @é(sﬁré%l \ﬁ/é)é(%néélé’d‘ﬁd@ (43.6 g,

0. 228 mmly), 41 QU Ehe s cal=d-41d) IHT*’VQW(@@QH QHzWaﬁzHB%@{)Sisé(t%)at rt for 2
h. The solutlon was diluted with 12(15 ) washed with water (10

m). The 76PdamPd). ey ds. iRs/- ’tﬁr(iséd{)a%w denkerFatdd SHFhIsH)r &63 tual was

purified jbyggiljigga ol kimppt o afford the title conpound as a white solid (50
my, 40% . MS (ESI, pos.” ion) nmiz: 816. 4 (M+1); LC-I\/B Rt: 3.334 mn; 1F1 NWR
(400MHz, PB@@]?E)MGO 68 (m 2H), 0.87 (m 2H), 1.44 (s, 9H),1.63 (m 2H) ,

32 st GHRERHT gt dogalsdiibronifedufoSmdiliaf 50 (o

oH), 4. 93»«9@ -pham3-26Hihy déf)yrazel- BE1prapant2=5) zwzmnmpanaat@@d(rmhlom 7.21 (t,

J=8. 8Hz, 7 45 (rg 3H), 7.55 (s, 1H), 7.74-7.78 (dd, J1=2.4Hz,

J2=2. 4Hz, 1H) 8. 33 NlH) $S.46 (d, J=5.6Hz, 1H), 10.04 (s, 1H). Step 14)
1- (N-(4- (7 (3- ( ﬁ@fm{cz 4] heptane 5-yl ) propoxy) - 6-

met hoxyqui nol i & I%xy) 3 f orophenyl) - N-(4-fl uorophenyl)cycl opropane-1,1
- dicarb - 2-am noacet ate hydrochl ori de [00304] To a sol ution of
1-(N-(4- (%5 - hydr oxy- 5- azaspi r o[ 2. 4] hept ane- 5-

yl) pr opoxy) - 6- met hoxyqui nol i n- 4-yl oxy 1 3-fluorophenyl)-N-(4-fl uorophenyl)
cycl opro ) ISR Bk andisethoyquingtin-4niiexayky daemphglyiogibappadét at e (50 ny

005 bl 3850 T Vg R AL S A E0ke (05 ), The

pr essur e cepopylyminp peopeingate conpound as a white solid (30 ng, 64%. MS (ESI,
pos. ion) mz: 716.3 (M+tl); LCGMs Rt: 2.720 m n;

[00286] The title compound was prepared according to the procedure described in
Example of 73 Step 6 by using (R)-N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-
fluorophenyl)-1-(2-hydroxypropyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-
carboxamide (4.1 g, 7.2 mmol) , (S)-N-Cbz-alanine (3.2 g, 14.4 mmol). The title

compound was obtained as a white powder (4.2 g, 75.1%).
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1F1 NWR (400MHz, CD30D): 6 1.03 (m 2H), 1.15 (m 2H), 1.60 (t, J=1.6Hz,
2H),1.67 (s, 2H), 1.99 (s, 1H), 2.47 (m 2H), 3.69-3.76 (m 4H), 3.86 (m
1H), 3.9wWo0=2p102H)0634. 11 (s, 3H), 4.50 (s, 2H), 5.15 (d, PCEARRFO/OIHF) 6. 99
(d, J=6.8Hz, 1H), 7.08 (m 2H), 7.46-7.58 (m 5H), 7.88 (s, 1H), 7.95 (d,
J=12.8Hz, 1H), 8.73 (d, J=6.8Hz, 1H). Exanmple 77 1 -(N-(4-(7-(3

- (7-hydroxy-5-azaspiro [2 .4] heptane-5-yl)prop oxy)quinolin-4-yl oxy) 3 -

f1 uor ophepgyNir Nadodntis, u@mﬁt@nxhhw JLs)@ﬁQmﬁnﬁsgkdlw cﬁ{zaﬁfti') 9%@@ de) -
-ami noac etate hydrochl oride xHC "H2N

cycl opr opéne- & (ﬂddFééHboWV ate l[H)O‘B@ﬁi(]STE{)a4 %(SuBHbH Odf(d dF%ﬁHyl 1Hyal onat e
3.2 g, - 50 |
o ove (201U A ARG BT R 00 i 0 DR E S bR ofhe, 20 e
stirring Hor7. 1 (ari$l), 22 @iyl @Hanisu Az, o) TBN (4017385 @y, SB)07.4inm.) was added
dth i Th

Feact 1 on Wt @b ane TR GBAES Thyde B ST RAR G I R et ne

reacti on nvxtur ‘he <ol was “washe et her
times. TReof(i)J=5ate, M@sl(ﬂ%]l@sj.ﬁh) with vvater (200 m.) and extracted with

di et hyl th 7 nbi ned or ase re washed with 70 ni
of “br ) ne ity 60 Gy e Tmr o RsE T AT B AO R E P due vas
chr omat om@mw%xwztﬁheaylsjmﬂﬂay@bwﬁmw@bwm123/1) 2AfhibagrypanbitdAc /| n- hexane)
to afford the deS|red corrpound as yellowoil (3.3 g, 88. 7 %9 . 1F1 NWR

Step2) 1 {E FbxycaF bRy SorEpaHe By et Bt 88T 0 s sol uti on
of di et hyfluofyhdgpeapans)ls-irethyc oo X phéatye 2 (4diffylr@yra2bl- Byl)propan-2-
y1)2-(benzyloxy-carbonylamino)propanoate(200 mg, 0.257 mmol) in a mixture of EtOAc
(15 mL) and MeOH (10 mL) was added catalytic amount of Pd/C (10 %, ~55% w/w water
content, 20 mg) under N, atmosphere. The suspension was degassed under vacuum and
then purged with H,. The reaction mixture was stirred at rt for 20 minutes under H,
balloon. The mixture was filtered and the residue was washed with MeOH (5 mLx3). The

filtrate used for the next step immediately.

Step 3) (S)-((R)-1-(4-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorophenylcarbamoyl)-5-
methyl-3-oxo0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate
hydrochloride

[00288] The title compound was prepared according to the procedure described in
Example 1 Step 3 by using (S)-((R)-1-(4-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-
fluorophenyl-carbamoyl)-5-methyl-3-0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl)
2-aminopropanoate (165.3 mg, 0.257 mmol) and a saturated HCI solution in EtOAc (5
mL). The title compound was obtained as a pale yellow solid (160 mg, 87 %).

'H NMR (400MHz, d°-DMSO): & 1.11 (d, J=5.2Hz, 3H), 1.35 (d, J=6.4Hz, 3H), 2.84 (s,
3H), 3.82 (dd, J=6.4Hz, J=14.4Hz, 1H), 4.01 (s, 3H), 4.03 (s, 3H), 4.07 (d, J=8.8Hz, 1H),
4.10 (t, 1H), 5.01 (s, 1H), 5.22 (d, J=3.6Hz, 1H), 6.40 (dd, J=0.8Hz, J=6.0Hz, 1H), 7.16 (4,
1H), 7.22 (dd, J=2.8Hz, J=12Hz, 1H), 7.27 (t, 2H), 7.41 (m, 1H), 7.47 (m, 1H), 7.55 (m,
2H), 7.90 (dd, J=2.0Hz, J=14.4Hz, 1H), 8.28 (d, ]=9.2Hz, 1H), 8.66 (d, ]=5.2Hz, 1H),
10.85 (s, 1H).

Example 75
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mmol) in ethanol (40 nL) was added KOH (1.43 g, 25 6 nmol) in H20 (8 nL),
and the reaction mxture was stirred at roomtenperature overnight. The

et hanol wa® 20evmovsd under reduced pressure. The resi duePaadiSe@noesbe zed
with HC1 (6 nmL, 5 nol/L), then extracted with Et0OAc (100 nix3). The

conbi ned organi c phases were dried over Na2504, filtered and the filtrate
was concentrated in vacuo to give the title conpound as a white solid (3.58

g, 88.4 0@() 1%4:%5 {;Mﬁetﬁ Mg lin-Efek ?)p n@inlz Adarbdmoyd=Bmétig-3-3kd2- 1. 83 (m 2H),
1.86 (m I—})r St ep3

1- (4-f1 u@hwﬁéﬁﬂlwcﬁw@g} wg)terpla?@r?oﬂaf’n%@@%%gﬁl hydgochigyle

2010/ 111063PCT/ US2010/ 02%360 [ 00307] To a ni xture of

1- (et hoxycar bonyI)cM rirop eqas boyylic acid (12.9 g, 81.6 mmol),
4-f1 uorobenzen .6 mol, Alfa-Aesar) and HOAt (2.22 g, 16.3

mol ,  Shanghai | Ltd ) in DCM (80 nL) was added EDCI (18.76 g,
97.9 mmol, Sha hal I\/Edped Co. Ltd.) in portions at rt. The reaction was
war med up%@%ﬁc and stirred for 3 h. The mi xture was extracted with water
(150 nL x9%5) ol  oed by brine (100 nL). The organic phase was dried over

anhydr ouss ARZRRA1 Bek CARGRALLANG-LOIREYRIN T B3 o ey Rbrystal | | zed

in n-hexane to give the titl'e conpound as a pal e ow solid (12.83 g,
63% . NS 2(henyl- %@hydromaw -3-yD)p®Parp2-f Nr1ort- btl@wcmhﬂly(lmcwcetmm)
61.28-1.31 (g, 3H), 1.61-1.62 (d, 2H), 1.66-1.69 (g, 2H), 1.80-1.83 (m

2H), 7. 090(728915 (M Tigtie c%m 6unZi whb p(réﬂatrea "Qoorcﬂn@g t%]the( 1§rocejdhpe de@rf%@ )

1- (4- Fl uor ophenyl car banoyl ) cycl opr opanecar boxylic acid [0 8] To a mxture

of et hyl Exapple-of 3i8tcp ohenying é@rb@Wrm@pﬂbNdﬁdﬁenet@ayme e (8.9 g,

2 2 S b e A e P B S icous

sol uti on (42 @pip senal), A-Bosylyéing@. 778 &5.8 ewedli Ynngies Hetliong @heratcalFQ’iIO over ni ght

under ac e was then
aci di 11 od 05 B She T R R IR TR s MR B I B0 ek &) the
conbi ned i r | y centrated
i n vacuo. B ﬁr(%osolﬂjcﬁiﬁe’é Was’ rgtlz(riiili/gqegl_?ol zzé %?ﬂ% %i%)%g%érﬁ@nj(jﬂf@g viv) to
gi ve the Jj+i4 8He Jeogipiay nel),8s8 18 dwti=t eHs ok 816117, . 166, 189 @d%-6.8NB, JIHESTHZzneg. i on)
n12 221 ) LF1 N 0 7, d6- 0): . 61. 4 .13-7.18 (m

o1l Prashobp! (oh gt Fasi ME bl Psthobgs o ol 15

7.23 (dd, J=2.4Hz, J=8.8Hz, 1H), 7.37 (dd, J=1.2Hz, J=7.2Hz, 2H), 7.42-7.48 (t, 2H),

7.49-7.58 (t, 3H), 8.24 (dd, J=2.4Hz, J=5.2Hz, 2H), 8.37 (d, J=8.8Hz, 1H), 8.60 (d,

J=5.2Hz, 1H), 11.19 (s, 1H).

Step 2) (R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-oxo-

2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-aminoacetate hydrochloride

[00290] The title compound was prepared according to the procedure described in
Example 1 Step 3 by using (R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-
ylcarbamoyl)-5-methyl-3-0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-y12-(tert-
butoxycarbonyl amino)acetate (100 mg, 0.146 mmol) and a saturated HCI solution in
EtOAc (3 mL). The title compound was crystallized in MeOH/EtOAc (20 mL, v/v =1:5)
to afford the title compound as a white solid (84.2 mg, 76 %).

'"H NMR (400MHz, d°-DMSO): § 1.09 (d, J=6.0Hz, 3H), 2.80 (s, 3H), 3.79 (dd, J=5.2Hz,
J=17.6Hz, 1H), 4.00 (s, 2H), 4.04 (s, 3H), 4.30 (dd, J=9.2Hz, J=16.4Hz, 1H), 4.89 (s, 1H),
7.01 (d, J=6.8Hz, 1H), 7.44 (d, I=7.6Hz, 2H), 7.55 (t, 2H), 7.63 (t, 3H), 7.74 (s, 1H), 7.97
(d, J=8.4Hz, 1H), 8.43-8.52 (m, 2H), 8.9 (d, J=6.4Hz, 1H), 11.28 (s, 1H).
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Step 5) N-(4-(7-(Benzyl oxy)quinolin-4-yloxy)-3
-fl uorophenyl) - N-(4-fl uorophenyl) cycl opropane-1, 1-di car boxam de [ 00309] To
a sol uti omoab1oa1063( benzyl oxy) qui nol i n-4-yl oxy) - 3-f | uor ebensenancte) (3.6
g, 10 mmol) and 1-(4-fluorophenyl carbanoyl)cycl opropanecarboxylic acid
(2.678 g, 12 mol) in DCM (50 nL) was added TEA (1 g, 10 mmol ) and HATU
(6.84 g, 18 mmol) at rt. The reaction was then heated to 40C and stirred
over ni ghtExa;[lli;fem xture was washed with H20 (25 nlL), and the organic |ayer
was dried over anhydrous Na2504 and concentrated in vacuo. The residue was
purified lt@N-@-@i(B1<¥rhycg@ry-%é$aﬁwp[%-ﬂ]hsntaleeoawa@mpom:é1@@9&(@%@@%&1 eum et her)
to affor N idi_ h.%. MS (ESI, pos.
i on) m 291&%‘2%3 gllu%lll\(}ﬁlfﬁq’?ﬁ%gw g“%%%?‘%??%ﬁ%lﬂ (ﬁ%ﬁﬁ%ﬁ%%ae /()2 CDC13): 6 1.62
(q, Ji=5apppoacgateBydrpghlorleH) | 1.76 (q, Ji=4.4Hz, J2=3.2Hz,2 H), 5.21 (s,
2H), 6.38 (q, Ji=0.8Hz, J2=4.8Hz, 1H), 7. D4 my 2H), 7.07-7.74 (m 13H),
7.74-7.78 (m 1H), 8.28 (d, J=9.2H 8.5 , J=5.2 Hz, 1H), 8.64 (s,
1H), 10.13 (s, 1H). Step 6) N (3 O O O §©\

xy) pheny1) - N- (4-% | uor ophenyl )

- Fl uor 0- 4- (7- hydr.oxyqui nol i n- 4-yl

cycl oprop ne- }\1 19di car boxant® 10] To a sol ution of
N-(4-(7-( en?? X | pelifg ) - 3-fl uorophenyl)-N
(4-fl uorophenyl)c ropane-1, 1-di carboxam de (5.5 g, 9.73 mmol) in MeOH

(500nm.) was added catal ytic amount of Pd/ C(10% . The reaction m xture was
stirred ag. defcetitvab B SRR ugs night. The mixture was filtered
AR e

through a celite pad, ate was concentrated in vacuo to afford
the title conpound as a yellow solid (4.6 g, 93 %9. Ms (ESI, pos. ion) nlz:
476. 2 (ME9291] c Vel e solgiopad ethyh3-oxquignerty &é@a@%m@el)msqneéﬁpoﬂ. 49 (m 4
H) . 6. 84 (0.l 7843tBtaldilim c&b&@até%l&lg,:g@(ﬁ%ol)%ﬁoweabé,QQZdiﬁ%m()@ﬂla&:"D , 1.99
(d, J=13.2Hz, 1H), '8.46 (d, J=9.2Hz,” 1H), 8.88 (d, J=b.4 Hz, 1H), 9.99 (s,
1H), 10. 5%.{%g 24¢jmmoin TBOrepetionpdp refloed oy 24 hrs, the reaction mixture was then

3-(7-hyd - I - h- I . ti f
7 hyar oy TR TRARRL S, ot LR fac ol REJRAAR o PUTEL A BB 00 °
added 3- bronmphopatagraph? (B5Qy/v1BOBE/ mrhedahe)dmaffE 3N t{tR.c2dpoynd22. 2 Mol ). The

reaction CO.O)r(IE:SLSlrog yes séoi(”ed at rt for 12 hrs and then concentrated in
vacuo. The reéesi Lge WS purified by a silica gel colum chromatography (100:

50: 2(v/ %%2&8{5%%1/0%&115/7 (Eer?IB\;') to afford the desired conpound as orange

oil (1.1
'HNMR (400MHz, CDCL): § 1.25 - 1.29 (t, J=7.2 Hz, 3H), 1.45 (s, 4H), 2.45 (s, 3H),

4.18 -4.20 (q, 2H).
Step2) ethyl 1-(2-bromoacetyl)cyclopropanecarboxylate

[00292] To a 100 mL of round-bottomed flask was added ethyl 1-acetylcyclo-
propanecarboxylate (15.6 g, 100 mmol) and NBS solid (21.36 g, 120 mmol), followed by
p-toluene sulfonic acid (1.9 g, 10 mmol). After stirring at rt for 8 hrs, the reaction mixture
was extracted with diethyl ether (200 mL) and washed with 80 mL of water. The organic
phase was then dried over anhydrous Na,SO4 and concentrated in vacuo. The residue was
purified by a silica gel column chromatography (1:30(v/v)EtOAc/n-hexane) to give the
title compound as colorless oil (16.68 g, 71 %).

MS (ESI, pos. ion) m/z: 235, 237 (M+1);

'H NMR (400MHz, CDCls): § 1.27 (t, J=7.2 Hz, 3H), 1.59 - 1.64 (m, 4H), 4.19 - 4.24 (q,
J1=14.4 Hz, J,=7.2 Hz, 2H), 4.49 (s, 2H).

Step3) 5-((R)-a-methylbenzyl)-4,7-dioxo-5-azaspiro[2.4 Jheptane

124



M5 (ESI, pos. ion) mz: 172 (M+l); LCGMs Rt: 0.178 m n; 1H NMR (400MHz,
CDC13): 6 0.59 (m 1H), 0.62 (m 1H), 0.70 (m 1H), 1.68 - 1.74 (m 2H),
2.39 - 2.W020w/113663. 2Hz, 1H), 2.70 - 0.72 (m 1H), - 2. PET(UspRo1Bie)7360. 87
2.84 - 0.92 - 2.87 (m 2H), 2.88 - 2.92 (dd, Ji=10.4Hz, J2=4.8Hz, 1H),
3.73 - 3.75 (m 1H), 3.77 - 3.80 (t, J=5.2 Hz, 2H). Step8) 3
-(7-hydroxy-5-azaspiro [2.4] hept ane-5-yl) propyl nethanesul fonate

[00293] To a solution of ethyl 1-(2-bromoacetyl)cyclopropanecarboxylate (4.7g, 20

mmol) in THF (60 mL) was added (R)-a-methylbenzylamine (2.9 g, 24 mmol) and Et;N
(4.04 g, 40 mmol). After stirring at rt for 3 days, the reaction mixture was concentrated in
vacuo, and the residue was extracted with EtOAc (50 mLx2) and washed with water (30
mL). The combined organic phases were dried over anhydrous Na,SOy, filtered and the
filtrate was concentrated iz vacuo. The residue was purified by a silica gel column

chromatography (EtOAc) to afford the title compound as a yellow solid (3.66 g, 80 %).

MS (ESI, pos. ion) m/z: 230 (M+1);

'H NMR (400MHz, CDCls): & 1.58 - 1.60 (m, 4H), 1.62 - 1.63 (d, J=5.6 Hz, 3H), 3.49 -
3.53(d, J=17.6 Hz, 1H), 3.83 - 3.88 (d, J=17.6 Hz, 1H), 5.80 - 5.82 (q, 1H), 7.26 - 7.39 (m,
SH).

Step4) 5-((R)-a-methylbenzyl)-7-hydroxy-5-azaspiro[2.4]heptane

[00294] To a suspension of LiAlH,4 (0.995 g, 26.2 mmol) in THF (40 mL) was
added a solution of 5-((R)-a-methylbenzyl)-4,7-dioxo-5-azaspiro[2.4]heptane (3.0 g, 13.1
mmol) in THF (10 mL) at 0 °C. The reaction mixture was stirred at 0 °C for 2 hrs, then
warmed up to 50 °C and continued to stir for 6 hrs. The reaction mixture was then cooled
to 0 °C and EtOAc (10 mL) and H,O (10 mL) were added. The suspension was filtered
and the filtrate was concentrated in vacuo. The residue was purified by a silica gel column
chromatography (1: 3 (v/v) 2-butanol/ n-hexane) to afford the title compound as colorless

oil (2.4 g, 85 %).

MS (ESI, pos. ion) m/z: 218 (M+1).
StepS) 7-hydroxy-5-azaspiro[2.4]heptane

[00295] To a solution of 5-((R)-a-methylbenzyl)-7-hydroxy-5-azaspiro[2.4]heptane
(2.4 g, 11.1 mmol) in ethanol (30 mL) was added the catalytic amount of Pd/C. The
suspension was then stirred under H, for 3 hrs. The suspension was filtered and the filtrate
was concentrated in vacuo to afford the desired compound as light orange oil (1.23 g, 98

%). The crude product was used for the next step without further purification.

MS (ESI, pos. ion) m/z: 114 (M+1).
Step 6) t-Butyl 4-(7-(benzyloxy)-6-methoxyquinolin-4-yloxy)-3- fluorophenylcarbamate

[00296] To a suspension of NaH (184 mg, 7.68 mmol) in THF (20 mL) was added
4-(7-(benzyloxy)-6-methoxyquinolin -4-yloxy)-3-fluorobenzenamine (1g, 2.56 mmol).
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[ 00312] To a solution of 3-(7-hydroxy-5-azaspiro[2.4]heptane-5-yl)propanol
(1.14 g, 6.67 mmol) and Et3N (1.35 g, 13.34 mol) in CH2Cl2 (20 nlL) was
added netwearesuii@ayl chloride (1.15 g, 10 nmol) dropw PETAIS2@00273¢he
reaction was then stirred at 0 Cfor 3 hrs. The reaction m xture was
washed with cold water (10 nmL) and the organic |ayer was dried over
anhydrous Na2SO4, filtered and concentrated in vacuo to afford the title

conmpound g MARYE: ik 10 HHE (Eédvsjﬁ?(lleQHg!(’stleiﬁ&) waeddb o thhaspaxibnst ep
wi t hout further purification.

tep 9
N- (4- (7- (e repctighdy #opniinugd syir ﬁtﬂ? g@.f@% e pearzetinn iy frcapredyyithqiaterdR i n- 4- yl oxy
% E)gél;i #gﬁ%pﬁﬁé. Ly %u %gﬂﬁ&%ﬁ&&&é@ LPPRESMNY BGLORIARR BitiodsdHe kiR @XB81, de
N- ( 3- f | ud2®mi) gorlwapeir(dk ployfiha oFganicdaygl wassepdretag. dyicfloyes Nat§Quamdpheny| )

cycl opro - i b L: . I Q}{I%E was added
3-(7- hydgg%%fl %t%dz%sv(éﬂ%%é‘%l]ﬂ gep\glésﬁ)gl-ng??k}?%?g%y n%%lﬁlglﬁgsu %%gplég (283 ng,

1. 14 mmolEta@HEs@EEB 5 X t6 B8omighe ttlc7cbmponid as lipheyctleadodno (ROase, b4féh stirred at
rt for 2 days. The solvent was then renoved and the residue was partioned
bet ween 948 (FSiired. iNaHOE3AEGUSbUS; ISOME RoB.47ABiml) and CHCL3 (30 nl). The
organic h , i e 4 i red. The

P PETLs o AuSUm A RERXCBLES (L 7€ 99'%‘@@2?@%?%?%3‘81 ??@f%@ @511 ca
gel col u@ms.e hzphd), 097 &pI0y7 (dl 0€R.4 B, |H)( V.A48-¥.) 9 1Ht,0A8.4/HAHIOA.2/70 Bt 3N)), t o

afford t it cor n S Lte,.solid. (290 82 9. S, pos.
ion) m zhf%égg#s((ﬁvi%)? HE%@@%SW%{%?_#%H ﬁ)-’ I%ﬁ fg}%j@%is@gmm) . 6

0. 553- 0. 885=(.Hz2H)), 78491280 (d $513(1Hz UH), 7.60192 2H),3A85-8(41 (d,H-5.2 Hz613- 1. 645
(g, J1=8 g% J2=2.7 Hz, 2H), 1.787-1.818 (q, J1=8 Hz, J2=4.8 Hz, 2H),
2.2027-2.1895 (m 2H), 2.366-2.388 (d, J=8.8 Hz, 1H), 2.657-2.731 (m 2H),

. 786-  2.58:537) tdtiButd L= hlorbizt- (7I8arbx§- cHsthddgluinQinB8 3oy Fhenlehrbada® 8 Hz, 1H),
. 948-2. 977 8dd, J1=10 Hz, J2=1.6 Hz, 1H), 3.727-3.739 (d, J=8.8 Hz, 1H),

.117- 4. 2 6.365- 6.378 (d, J=8.8 Hz, 1H), 7.038-7.090_(m 2H),
.188-7. i@@%ﬂ 33@ a %91%5%1.0??%@Hﬂ%ﬂz(ﬁsﬁzyg?@o%m?t@%ﬁwutnaffn-ﬁ-z‘f%?xz?-iié, 1H)H?

: ;451(; E73 glglgro%)géhy‘ljoigﬁﬂgatﬁzkgoolrﬁ%:l%gé 97nlrrgol) ihl'é)thalljl)& (8%?&) &a%;ﬁc&leﬂdcat&lﬂ?ﬂc 2 Hz, 1H),

: - 8. i J=9, , 1H), 9. m : . :

1- (N (4- EPopsof Pdigy d ?%Wp@ﬁlaa ey Ftﬁrbed[a%“.“&%ﬂébtf%@ij E‘}e- \PP§tion gpyxture

0XY) qui NQ}ak Miitdred Yand SeYitrae whal BHcORRRIMA Yad¥o tdgild O KiaP BERYIuhG ¥Ea | OpPr op
ane-1,1 -dic arb oxam de)-2-(tertbutoxyc arb onylam no)ac etate [00314] To a
sol ut i on light gEMAo[iG(QE8ME7 2% lr oxy- 5- azaspi ro[ 2. 4] hept ane- 5-

yl ) pr opox ui nol i n-4-yl oxy) - 3-fl uorophenyl) - N- (4-fl uorophenyl) cyc | oprop
ane-1, 1- hé% H??)?-a‘ﬁ’il)dﬁé'(%- y1 10 187 'ﬁ-f)?;’%b'- dycine (21 ng, 0.119 mol)
and DVAP (G, (46b 16, @90)& 811.@13?(@(1193{6%,(3’L95t1ﬂ<fls,03\r¢@§6.%ﬁkd§§}4ﬁ|2,cj=5(z_214z,m, 0.12

nmmol ). The reaction was then stirre tr The sol uti on was

di | ut ed WHH WX S12D( AR 1334 d =t dH). v 8- Wkl &t 5:(81‘mel)H.), TH Br gani ¢
| ayer wa r+4 N ,a [ 'ﬁu@_ A b idica
col>/um1 tgpg’fjf%ﬁa%éggﬁg ?gﬁibhﬁgg%gbgébga it'% ¥’oar%pgz(f3{d§?ﬁs)0yor'rg{5 809%) .

(s, 1H).

O~NNPBDNDN

Step &) tert-Butyl 3-fluoro-4-(7-(3-hydroxypropoxy)-6- methoxyquinolin-4-yloxy)

phenylcarbamate

[00298] To a solution of tert-butyl 3-fluoro-4-(7-hydroxy-6-methoxyquinolin- 4-
yloxy)phenylcarbamate (400 mg, 1 mmol) in DMF (4 mL) was added K,CO; (276 mg, 2
mmol) and 3-bromopropan-1-ol (154 mg, 1.1 mmol). The reaction was stirred at rt
overnight. The solvent was removed, and the residue was partitioned between water (10
mL) and CH,Cl, (20 mL). The organic layer was separated, dried over Na,SO4 and
concentrated in vacuo. The residue was purified by a silica gel column chromatography

(EtOAC to 10% methanol in EtOAC) to give the title compound as a light yellow solid
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M5 (ESI, pos. ion) mz: 786.4 (Mrl); LC-MS Rt: 3.442 nin; 11-1-NWR (400
MHz, CDC13): 6 0.632-0.646 (m 2H), 0.675-0.703 (m 2H), 1.437 (s, 9H),
1.611-1. o0 20/113637. 6 Hz, J2=4.8 Hz, 2H), 1.771-1.802 @qI/Ub1:18/028B60 J2=4
Hz, 2H), 2.091 (m 2H), 2.457-2.479 (d, J=8.8 Hz, 1H), 2.709-2.747 (t,
J=7.6 Hz, 2H), 2.889-2.912 (d, J=9.2 Hz, 2H), 3.095-3.136 (dd, J1=6.4 Hz,
J2=5.2 Hz, 2H)3.910-3.924 (d, J=5.6 Hz, 2H), 4.136-4.194 (t, J=6 Hz, 2H),
34- 4. Qél@rﬁg65(ﬂ/z3 6 Hz, 1H), 6.356-6.371 (d, J=6 Hz, 1H), 7.209-7.072 (t,
4 Hz 96-7.225 (dd, J1=9.2 Hz, J2=2.4 Hz, 2H), 7.258-7.279 (d,
4 HZ:M@@SI%? &%d/z%%((@/[ﬂﬂ:@: AR 319% mn? 445-7.467 (dd, J1=8.8 Hz,
Hz 731-7.767 (dd, Ji=1 231-8.254 (d,

2 Hz, HS%LMR(QOOM;HG @DSkY 3(1c15311&§H2 2Hi59 %%5 (nléPb}s,%%sf* OBy J=Bpep 11)

N- (4- (7 §,35 6 Trhdy @@m? @ﬁfa%oq[s%gﬁ} hes)tsmexziawﬁzpmp@m gyppol i n-4-

| oxy) - 3- £T uor opheny1 4 uor ophe opropane- 1, 1-di car boxami de) - 2-

n
am noacet(@&tles-hythk Hé)nﬁ(%i 6elffIDG®Q§r]7'p(80é3/§oi @HIZ Jof.144-7.187 (1, J=4.8 Hz,
1-(N-(4- [ ] r ) guli nol i n- 4-
1 oxy) - 3D e R L B e De iy st pragpeacy) g

di car boxd tld).- 2- (tert - but oxycar bonyl am no) acetate (50 ng, 0.064 mmol) in
Et OAc (O. C he reaction was
stirred as'?prgp)sf(%?iggﬁ%%%( %nye)'%qﬂl% %phegonggé étgoé’ﬂ%é%z_ed pressure to
gi ve the ylaxty)peopybnipthencdulé&maw white solid (50 ng). MS (ESI, pos ion) nmz:
686.2 (M+l); LCMS Rt: 2.712 mn; 11-1-NWR (400 MHz, CDC13 6 0.995-1.050

20,3 1 o e b, %20 (°

1 H) 3 5 9@tBxGRBn (] in, -4-JkBy Pheigy|cagdnate3ind Fi:N3in @B Clorwas 2Hjed dtﬂopdlﬁﬁ qs, 2 H) ,

5.1-5.19 (d 6. 994-7. J=6.8 1k m 2
7.482-7. §§lﬂg?nn?%?%l,m ?%e%?gﬂ.li%éﬂi rﬁa“’ﬂlbwaH%lf‘%‘fg?r?q %té)%%(fﬂ{ 1% o 97? 8.012
(t, J=12 sdluﬁlzn widyash& SBOw8teh @8d (hd drgadit $8.cPwidzdricd 29& Nz SO .14, 8 848- 8. 881
(t, J=6.8 Hz 1I—%_ Exanple 78 . . 1 .

1- ((4- (4SpRcpicdf ‘&ﬁ%%%qg%%l&rt&ﬁacﬂ@%‘?“&?ﬁ&ﬁ]ilthSB 0% of (14 BphEoxy) - 6- met hoxyg
ui nol i N7 <yl iydd)is yel epr sepybithduefithapaatiadion. Step 1)

1- ((tetrahydro-2H pyran-2-yl oxy) met hyl ) cycl opropyl benzoate [00316] To a

m Xt ure ofiS EY1(goetioaydr B72HMpyInarc-MMyro3 g3 fwihyl ) cycl opropanol (1.6 g, 9.3

mol ) and, benzoi c_aci d Shanghaj gu chem cal Ltd.)

in 50 niSHP 1GLEeBut V\!agsﬂ‘é{ﬁ%”éﬁ%}\ﬁﬁ(@i?%ogﬁﬂ@sg% l_%ﬁ’ RMai Hai qu

chem cal yhbebpdxy3ed meRckydubrolia- 4@10,@§)p2§1ymbmat§hanghal Hal gu chem cal Ltd.)
at rt. The reaction mxture was stirred at rt overnight, then concentrated

d f | h t trol
ther 1 EVGR)) orat M T e Bt e apebrnset b (108 g, 70
‘(V%OOMNEZ( %fg@ﬁnolingm-)yldﬂ/ﬁ)ropgrﬂﬁetaal(ewmte G ﬂ\@ (Rtss niin@!ﬁ& mfm%é 1F% gg/R( .
4H), 1.7 InI()rwas fflf)‘ed 71hy@2)xm§l aziq;blro %4H1@ptelge (130.H1g8q_g82 rmq))l) agd §@CQ3
J=8. 8Hz, @'bS m 3%m6§0ThéTéaét1@rH%as Heliled af4P@ §icha h] ‘fﬁ@é’(ﬁvenﬂ-ms thén 69 (s, 1H),

7.43 (t, t, J=7.2Hz, 1H), d, J=8Hz, 2H).
removed in vacuo, and the residue was partitioned between CHC13 (30 mL) and water (15

4.9
J=8.
J=8.
J2=2
J=9.
1-(

ylo

mL). The organic layer was separated, dried over Na,SO, and concentrated in vacuo. The
residue was purification by a silica gel column chromatography (EtOAC to 20% methanol

in EtOAC) to give the title compound as a light yellow solid (180 mg, 50%).

MS (ESI, pos. ion) m/z: 554.3 (M+1); LC-MS Rt: 2.782 min;

'H-NMR (400 MHz, CDClz): 3 0.661-0.748 (m, 2H), 0.781-0.830 (m, 1H), 1.040-1.089
(m, 1H), 1.542 (s, 9H), 2.267-2.300 (m, 2H), 2.726-2.751 (d, J=10 Hz, 1H), 3.023-3.063
(m, 2H), 3.075-3.131 (dd, J,=14.8 Hz, J,=7.6 Hz, 1H), 3.282-3.298 (d, J=6.4 Hz, 1H),
3.306-3.323 (d, J=6.8 Hz, 1H), 3.852-3.863 (d, J=4.4 Hz, 1H), 4.028 (s, 3H), 4.282-4.348
(m, 2H), 6.374-6.388 (d, J=5.6 Hz, 1H), 6.948 (s, 1H), 7.096-7.118 (d, J=8.8 Hz, 1H),
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Step 2) 1-(hydroxynethyl)cycl opropyl benzoate [00317] To a m xture of

1- ((tetrahydro-2H pyran-2-yl oxy) nmet hyl ) cycl opropyl benzoate (2 g, 7.2 mol)
in 30 nL wO 2Me0H18as added PPTS (2.7 g, 10 8 mmol, Al dripcmusatioei3eihe
reaction mxture was stirred at rt overnight, then concentrated and
purified by a silica gel columm chromatography (4:1 (v/v) petrol eum ether /
Et0Ac) to afford the title conmpound as colorless oil (1.2 g, 87 %9. M

ESl, pos.is - .  1EhCr M. . 1) 400MHz,
( P &.159@01)92%, 1*28[_32}:'{5,11%1%(2 ’r\/?dr\ﬂla()s,zﬁa,’ 7.%@9’5%(2 15(1%, £A9 4D} %E;(%mmaw

CDC13) : 61'05ﬁ(,z 2H), 7. m 2H), 7.60 (m

1H), 8.01d(e323 18z, 2H). Step 3)

1-((meth 1 oI O AREAYH)SYE Dy )3 ] m.xture of

1 (hydr oy Tet Ty e ooranT bensony & E50 g s R 304 my, 3
9 mol , Sramxgeinglinghgoghdeheatmigct ory) in 50 nL of dry CH2C12, was added

MsCl (357 ng, 3.12 mmol, Shanghai Haiqu chem cal Ltd.) dropwi se via a

syringe ago3ntiy AfUEEa SshEdslondr feAlb 1@ffﬁlo?é-4-5‘ﬁ-N-(El4_f{‘?-(§f(7<-B§H’r& vas diluted with
icewater and "~ extracted with CH2C1Z (30 nLx2). The conbined organi c phases
wer e dri @gaspiyer2. NagGme-Saylbraenrehtmeshagayipolingeploxy)whgixlearbamate (109 e conpound

FoNe R 1 PG8aR A AR (TR Githue MEKHR e cBRgny ) 31). o ¢ 20
3. 04 (s, v@kthen4tided & rt RH) h. The4blufion wasConéditrated ) yaco B&ifedthe gty 2Hz, 1H),

8.02 (d, C?ﬂig?@?faﬁsﬁ%% f@iﬁ?h@%& 100% (as HCl sa

1-((4-(4- panecar oxarlﬁ)do) - 2-fl uor ophenoxy) - 6-
met hoxyqui in-7-. ) et %(}H) YGh I nzoate [00319] To a m xture of
T ( (ot o R e AN B RSP R BT S Coon
Step 12) N-(4-(7-(3-(7-hydroxy-5-azaspiro[2.4]heptane-5-yl)propoxy)-6-
methoxyquinolin-4-yloxy)-3-fluorophenyl)-N-(4-fluorophenyl)cyclopropane-1,1-

dicarboxamide

[00302] To a solution of 3-Fluoro-4-(7-N-(4-(7-(3-(7-hydroxy-5-azaspiro[2.4]
heptane-5-yl)propoxy)-6- methoxyquinolin-4-yloxy))benzenamine (52 mg, 0.115 mmol)
and 1-(4-fluorophenylcarbamoyl)cyclopropanecarboxylic acid (27 mg, 0.12 mmol) in
DCM (2 mL) was added HOAt (3.2 mg, 0.023 mmol) and HATU (33 mg, 0.17 mmol) at
rt. The reaction was stirred at rt for 2 hours. The reaction was then heated to 30°C and
continued to stir for 2 hours. The mixture was washed with H,O (25 mL), and the organic
layer was dried over anhydrous Na,SO4 and concentrated in vacuo. The residue was
purified by a silica gel column chromatography to afford the title compound as a yellow

solid (38 mg, 50 %).

MS (ESI, pos. ion) m/z: 659 (M+1);

'H NMR (400MHz, CDCls): § 0.58 - 0.66 (m, 2H), 0.74 - 0.78 (m, 1H), 0.95 - 1.00 (m,
1H), 1.62 - 1.65 (q, J,=7.6 Hz, J,=8.4 Hz, J;=4.4 Hz, J4,=5.2 Hz, 2H), 1.79 - 1.82 (q, J,:=7.2
Hz, J,=8.4 Hz, J;=4.4 Hz, J4=5.6 Hz, 2H), 2.05 - 2.16 (m, 2H), 2.39 - 2.42 (d, J=8.8 Hz,
1H), 2.68 - 2.77 (m, 2H), 2.80 - 2.83 (dd, J,;=J,=10 Hz, J5=J4,=4.8 Hz, 1H), 2.96 - 2.98 (d,
J=8.8 Hz, 1H), 3.03 - 3.05 (d, J=10 Hz, 1H), 3.74 - 3.75 (d, J=3.6 Hz, 1H), 4.04 (s, 3H),
4.30-4.31 (m, 2H), 6.38 - 6.39 (d, J=5.6 Hz, 1H), 7.05 - 7.08 (d, J=6.4Hz, 2H), 7.19 -
7.23 (t, 11=J,=8.4 Hz, 1H), 7.27 - 7.29 (d, J=9.6 Hz, 1H), 7.41 - 7.47 (q, J,=J,=6.8 Hz,
Js=J4=4.8 Hz, 1H), 7.56 (s, 1H), 7.69 (s, 1H), 7.75 - 7.78 (dd, J;=],=12 Hz, J5=J4=2.4 Hz,
1H), 8.38 (s,1H), 8.44 - 8.46 (d, J=5.6 Hz, 1H).
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ng, 2.97 mol) and N-(3-fluoro-4-(7-hydroxy-6-net hoxy

qui nol i n-4-yl oxy) phenyl)-N-(4- fluorophenyl) cycl opropane-1, 1-di car boxam de
(1 g, 1.980mwiieen DVA (5 nl) were added Cs2CO3 (1. 93 @CTAISeH0MRTIE

Al addin). The reaction was heated at 45 C overnight. The sol vent was then
renoved in vacuo, and the residual was diluted with CHC13 (30 nL). The
organic | ayer was dried over Na2SO4and concentrated in vacuo. The residual

was puri fgté%dgpy (R-(8i(Y-4 (pﬁ; %yox},}q M:ggbn%ggqgg; AQLAA Ol(ogg,p@c) to afford the

title conpound as a ow sol i ﬂESI pos. ion)

mz: 680 nzeﬂ(qwqqmolwd W’BXBRt -lprgdenyh-N: (4§{09f9p139ny&cﬁ(%0propane 1-

- f 1 uor o- 45 45 ggrgld tgggy) L ARLORMILIRERRXY) - 6- et hoxyqui no |in-4- vyl
oxy)phenyll N ?yugrop e%{/a cy%:1 op%gp ane 1,1 -dic arb oxam de [00320] To

a solution of 1 -((4-(4- 10%car banoyl 13%3]/ ropanecar boxam do) - 2-
f 1 uor ophd¥B¥9) - 6- ﬁwbgﬁam. 4T 3yT- H%ﬂlsl?ltﬁﬁ%f‘ﬁlﬁl?‘élﬁf‘y? benzoate (800
ng, 1.178y B;)y)'6nmgﬂ%%u(njﬁgnm—-))loﬁ§@§ fﬁ\‘gg%ﬁe@%l{@%‘?lu“@ﬂéngl 94 ng, 2.356 mmol)

sol ution ( reaction was ‘stirr rt overni The suspen3| on

was concémliaﬁp@'@e 1a1n dicerbexgnaidp(dameyvih B> 2umph), Bag-Glycige &4 IW&Q 2881 col um

h t tl duct
e a wni g tagectfal Enddiyt i PAEAS KB o) B o)y, PLE e
Rt: 3. 16Cheimical LELinMvRd DEOO(MHk) weDAUS) EDET (1376772, @@28 2Hql, H2igO8 ( m 2H)

1 637 04 , 7-6.409 (d,
"% o' il uPdfo i e jifsh B S0y, MuARubS vy Ghucdt? 120, 70 0%

1H) 7. 41T00,(CE, (ISI.IIHJ:) and, WladHed/wvdly 8atet (10 It ) 6T dzorgadikd) layer wa80riddsand 1H) | ;

L_l)7 1615_6 %%%ce%‘%ﬁ}tediayé rzeéil_a%%l v%%s_l)phrigédAbz}/7silgc%’col:l'n'_r'?n’to gfféré%heégtltldé%%m 0131nd‘-J as a5' 2 He,

1- ((4- (4-white celar (sampy h)°Gycl opr opanecar boxam do) - 2- f | uor ophenoxy) - 6- met hoxy
qui nol i n-7-yl oxy) net hyl ) cycl opropyl 2-(tert-butoxycarbonyl)acetate WO
2010/ 111%3@/@3216&)%@2%@1({1\{4&(}3&1\@%33@4 wifin;on  of

et hoxy R R AN B G LRETRLY M TR bt e/ ok @b aHR- 1501 di car box

am de (136, rg), 20626, mplz)ss ((ﬁ\l-JBB)OHgHY-I)iZWB @&mm. 933(d39c2mml 2HARA VAP (16
ng, 0.13 m’rolgsZt n CH2C added EDCI ér Q.52 mml). The
reacti on MRS’ rlréc?Ha?tﬂTDe“p% éHh“ﬁr{@ S8 dePé Jmé@&ﬂ@t%%ﬁ%th CH2C12( 15

nL) and vashed I\H)t’mé’\@ﬁ QH) (7121 (rfﬂ#s SFEBQPQVQ@ﬁdn@ 3 ,yﬁ%S (\g/alfﬁ)dv ed7gver Na2SO4
|1 e

and concentrated in resi dual silica gel colum

chr onat odfhpny?-44. lczf?r @Fl%int{hé 3t3|(%allg)(,8041§d3d'ré H{WH@ P‘é Sf B sol i d (150 ny,
78.59% . @88% h-v(NR@%7 (3—%@ydmxg 5- ;zggpn% i%%)tane%%l%oﬂ%&g)- @ 479 mn; 1F1 NMR

(400 MHz 1.625-1. 656 (q,
J1=7.2 Hzneﬂmz;twmm 4}$1ﬁx1y)43 ﬂirzoromm%m lefluozqﬁ)leny cypdoprapaged.1¢ g, J1=7.2 Hz,

J2=8.8 HZ .o 3Rt 3.899-3.912 (d, J= 5.2 Hz, 2H), 4.043
(s 3H) sz’ca %G)H%-aﬁlﬁ“oage g‘ﬁ'ﬁg‘“ﬁa@g d§ J= 5. 6 Hz, 1H), 7.055-7.098 (t, J=
8.8 Hz, I-g 7 205-7.248 (t, J= 1H), 283-

To a solution of 1- (N—(4—(7—(3—(7—hydr0xy 5 azasp1r0[2 4]heptane-5-

yl)propoxy)—6—meth0xyqu1n011n—4—yloxy)—3—ﬂuorophenyl)—N—(4—ﬂu0r0phenyl)
cyclopropane-1,1-dicarboxamide)-2-(tert-butoxycarbonylamino)acetate (50 mg, 0.06
mmol) in EtOAc (0.5 mL) was added saturated HCl in EOAc (0.5 mL). The reaction was
stirred at rt for 3 h. The solvent was removed under reduced pressure to give the title

compound as a white solid (30 mg, 64%).

MS (ESI, pos. ion) m/z: 716.3 (M+1); LC-MS Rt: 2.720 min;

'H NMR (400MHz, CD;0D): & 1.03 (m, 2H), 1.15 (m, 2H), 1.60 (t, J=1.6Hz, 2H),1.67 (s,
2H), 1.99 (s, 1H), 2.47 (m, 2H), 3.69-3.76 (m, 4H), 3.86 (m, 1H), 3.99 (s, 2H), 4.11 (s,
3H), 4.50 (s, 2H), 5.15 (d, J=12Hz, 1H), 6.99 (d, J=6.8Hz, 1H), 7.08 (m, 2H), 7.46-7.58
(m, 5H), 7.88 (s, 1H), 7.95 (d, J=12.8Hz, 1H), 8.73 (d, J=6.8Hz, 1H).
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7.306 (d, J= 9.2 Hz, 1H), 7.394 (s, 1H), 7.467-7.489 (dd, J1=10.8 Hz, J2=8
Hz, J3=4.4 Hz, 14=6 Hz, 2H), 7.585 (s, 1H), 7.757-7.793 (dd, J1=12 Hz,
J2=2. 4 HzwOD2bH0/11806378 (s, 1H), 8.472-8.485 (d, J= 5.2 HpCTANP(100273681 (S,
1H). Step 7)

1- ((4-(4-(1-(carbanoyl)cycl opropanecar boxam do) - 2- f | uor ophenoxy) - 6-

met hoxyqui nol i n-7-yl oxy) net hyl ) cycl opropyl 2-am noacetate [00322] To a

sol uti OnE;ifa le A 4- (4-(1-(car bam)yl ) cycl opr opanecar boxam do) - 2-

f | uor ophenox 6- met hoxyqui nol i n- 7-yl oxy grret hyl ) cycl opr opyl

2-(tert- c@b&‘ﬂé%ﬁhwfv}’a%é%aéﬁl@ [2-4 Beptags->-gDpop e unolip- 431@56@3( 1 nL) was

added Hcﬂuﬁ%ﬁerﬂyﬁ-}ﬁf@hﬁérop%n%éyc lopfoPadcCRE tHcRBoNRATdS - a{rﬁl‘ﬁﬁac@{ate” for 3 h.

The sol vent was renoved un uced pressure to give t title conpound
as a whi thedrgehlprde( 170 ng). MS (ESI, pos. ion) mz: 634.2 (Mtl); LC-Ms Rt:
2.831 mn; 1F1 NWR (400 MHz, d- DIVBO%J, 156-1.183 (m 4H), 1.474-1.540

(m 4H), 3.809 (s, 2H), 4.072 @(s 2H) 6.914-6.930 (d, J=
6.4 Hz, 1H), 7.132-7.176 (t, }= 531-7.575 (t, J= 8.8 Hz,
1H), 7.623-7.673 (m 3H), -7.794 (d, J= 7 2 Hz 2H), 7.984-8.018 (d,

J=13.6 I;lamH;l, /(-/8\.8 d J= 6 Hz, 1H), 10. 047 (s, 1H), 10.573 (s,
1H). Exarrple Q\L\
1-(2-(4-(2-fluor (1- (phenyl car banmoyl ) cycl opr opanecar boxamni do)

phenoxy) ai-RehichiT ayveYdnPapbaEl hydl1 aoslaRr opyl 2-ami noacetate hydrochl oride
xHCl - H2N Pbe;hy Cy p%\é %Lenz 3- hydr oxypr opanoat e

[00305] To a solution of diethyl malonate (3.2 g, 20 mmol) and anhydrous
potassium carbonate powder (6.9 g, 50 mmol) in DMF (50.0 mL) was added 1,2-
dibromoethane (4.136 g, 22 mmol). After stirring for 2 hrs, catalytic amount of TBAI
(0.738 g, 2.0 mmol) was added and the mixture was continued to stir at room temperature
for 8 hrs. The reaction mixture was filtered and the solid was washed with dicthyl ether 3
times. The filtrate was diluted with water (200 mL) and extracted with diethyl ether (75
mLx4). The combined organic phases were washed with 70 mL of brine, dried over
Na,SO;4 and concentrated in vacuo. The residue was chromatographed with a short
alumina column (1: 10 (v/v) EtOAc / n-hexane) to afford the desired compound as yellow

oil (3.3 g, 88.7 %).

'H NMR (400MHz, CDCls): § 1.27 (m, J=6.8Hz, 6H), 1.42 (m, 4H), 4.18 (m, 4H).
Step2) 1-(Ethoxycarbonyl)cyclopropanecarboxylic acid

[00306] To a solution of diethyl cyclopropane-1,1-dicarboxylate (4.77 g, 25.6
mmol) in ethanol (40 mL) was added KOH (1.43 g, 25.6 mmol) in H,O (8 mL), and the
reaction mixture was stirred at room temperature overnight. The ethanol was removed
under reduced pressure. The residue was neutralized with HC1 (6 mL, 5 mol/L), then
extracted with EtOAc (100 mLx3). The combined organic phases were dried over Na;SOy,
filtered and the filtrate was concentrated in vacuo to give the title compound as a white

solid (3.58 g, 88.4 %).

'H NMR (400MHz, CDCls): 8 1.27 (t, J=6.7Hz, 3H), 1.83 (m, 2H), 1.86 (m, 2H), 4.25 (m,
2H).
Step3) Ethyl 1-(4-fluorophenylcarbamoyl)cyclopropanecarboxylate
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[ 00323] 3- Hydr oxypr opanoic acid solution (12 g, 40 mmol, 30%in H20
solution, TC, TOKYOKASElI ) and KOH (2.24 g, 40 mmol, Shantou Xil ong

chem cal wacbory)oedas stirred at rt for 30 m n,the m xt RCE/USAG000T36€NT I at ed
in vacuo to give a white solid. The solid was suspended in 50 nL of DVF was
added BnBr (4.75 nL, 40 mmol, Aldrich) via a syringe at rt. After stirring
at 80C for 5 h, the reaction m xture concentrated in vacuo. The residue was

purifiedbysoa silitsa Qﬁf‘)ltul@%k‘U%h&@ﬁﬁﬂ&iy@%@@?ypaﬁé&rb%x%ﬁk/a\é)d @ed fol eum et her

/ Et 0Ac) to glvethetltle conmpound as "col orl ess oil 6 %9. M

(ESI, posil-6immyD, rf'rfiuor@@azeﬂa@m&&% 215¢-Guemt, Alfp-Arsay) M%HOQHAWF% ( 400M—|z

CDC13 anvha yi W 7 32
(30 GBSy s 0 B G SRSl Bt 07 5%

a m xt ur enradl, Henghpi MedpsddP oy ioparivas ¢ r( 3hasagionydsvamed Yp tardd ‘OHP (3.12
g’ 37 2 gﬂ@gtﬁgéﬁl fgla) h "['?Le ‘E{&Jﬂl %&@&mlﬂwﬁe%% RS ﬁdfé)ﬁgecp ‘tngélngrS 69 22.3

tions. e reaction mxture was ‘stirre
over ni ght(lOOantl) Wh@mgamnpltmdwm ddﬁd&@emhmromﬂZ@zSth@dmog@mr@ted ayer was dried

gel  col bt iy Sev R dns PR Ry PankiF el ERLE cR R o gl ve the-
title conypbansblag1zed grd3ess oil (4.25 g, 86 %9. Ms (ESI, pos. ion) nmz:
287.2 (MtNa); LCGM5 Rt: 3.915 min; 1H NWR (400MHz, CDCl13): 6 1.49 - 1.76

(m 6H), N2S@BI(fios. idmGnAaHs2.QM+1)3. 49 (t, J=4.4Hz, 1H) 3.72 (m 1H), 3.82

(t, J=8. 8@@@{&%0@%{{ SOAY: a1 51 833651 6162 @: ﬂ) 36190 g, ofn)3° (d,

J=10. 4Hz
1- (2- ('t etirsahygly @r, 2H), pN@(Bﬂ@Q(nxlmy)m gy Irﬁ,yn{)pm@lp(am{) [ 00325] To a mi xture

0 . of S I R s Dol PP D PGSl d 2 0. 955gI Ly |

Ardrich) via a syringe under nitrogen at rt. After stirring at 18 C for 30
mn, Et Mj@3081L3. 25Tmm1;8u197)5eﬂhyrh)]l (4-Bivbep el @obantoydoyclopk@aheh) was added

naror. YRR R G s LS T BE T A P R SR R SR ot o s

extract eqom id veks ydedaost ad. 68 ¢ TOR M3 Guanbden COMIENRALIRIQYas! Ictdphas es were
dried over Na2SO4. and concentrated in vacuo. The residue v\g]s1 r| fied by a
si | i ca g@fUout WA RHTANAIOH 2BRYER- T 1e2eton yassEEPbHdn POt 0AC) to
afford the. thd hRotOWROLINERGted o Rlch& She Ydstdub dad el aciBic® t)BH 2 with 5

N HCI and extracted with EtOAc (150 mL X 4), the combined organic phases were dried
over anhydrous Na,SO4 and concentrated in vacuo. The residue was recrystallized in

EtOAc/n-hexane (1:40 v/v) to give the title compound as a white solid (7.66 g, 97%).

MS (ESI, neg. ion) m/z: 221.9 (M-1);

'H NMR (400MHz, d6-DMSO): §1.41 (s, 4H), 7.13-7.18 (m, 2H), 7.61-7.66 (m, 2H),
10.59 (s, 1H), 11.09 (bs, 1H).

Step 5) N-(4-(7-(Benzyloxy)quinolin-4-yloxy)-3-fluorophenyl)-N-(4-fluorophenyl)

cyclopropane-1,1-dicarboxamide

[00309] To a solution of 4-(7-(benzyloxy)quinolin-4-yloxy)-3-fluorobenzenamine)
(3.6 g, 10 mmol) and 1-(4-fluorophenylcarbamoyl)cyclopropanecarboxylic acid (2.678 g,
12 mmol) in DCM (50 mL) was added TEA (1 g, 10 mmol) and HATU (6.84 g, 18 mmol)
at rt. The reaction was then heated to 40°C and stirred overnight. The mixture was washed
with H,O (25 mL), and the organic layer was dried over anhydrous Na,SO4 and
concentrated in vacuo. The residue was purified by a silica gel column chromatography

1:1 EtOAc/petroleum ether) to afford the title compound as a yellow solid (5.5¢g, 97 %).
( p ) p y (5.5g, )
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M5 (ESI, pos. ion) nlz: 209.2 (M:tNa); LCG-MS Rt: 2.644 nmin; 1F1 NVR (400MHz,
CDC13): 6 0.49 (m 2H), 0.80 (m 2H), 1.55 - 1.83 (m 6H), 1.87- 1.90 (m
2H), 3. 5WO0mrp101H)e633. 72 (m 1H), 3.90 (m 1H), 4.09 (m PCHUS261083736¢, 1H).
Step 4) 1-(2-(tetrahydro-2H pyran-2-yl oxy)ethyl)cycl opropyl benzoate

[ 00326] To a m xture of

1-(2- (tetrahydro-2H pyran-2-yl oxy) et hyl ) cycl opropanol (730 ng, 4.05 mmol)

and benzojg Eagy Qn,ggs%ék 1mm M9 & 39845kipf CH2CL2 was added DVAP
(98.8 ng, O ( 1%5151% @@ uchemcal Il_td) and EDClI (1.16 g, 6.08

nol , Shaﬁé‘ﬂé{R (11%1\&52 Q’f?&h%céi 63_€<13I ySgHzr b3 31e 20attd hImhétiar e was stirred
at Tt oveLnfihta i By (5 2SS @1 £ @RS U 5000 547108 ol

chr omat ogr aphy ™ (20 v/v) petrol eum et Et0Ac)) 'to afford the title
conpound 135), do7|407r1’?e@§ls 1HDI85(8E{QOT—I9@HZGU{%.56NSJTE$HZ Bbs8.64 6n)Hhi z: 313.2
(MrNa) L@B@S Ry 3-801 min; 1F1 NWMR (400MHz, CDC13): 6 0.88 (m 2H), 1.02
(m 183(m 7H), 2.16- 2.30 (m 2H), 3.52 (m 1H), 3.61 (m
1H), 3 9($t€(prﬁ) NEQ)ETu@ 099 7¢hydrokjuincding2y 10ty )plkagl)-DHA; flubk)pheyI45 (m 2H), 7.56
(m 1H), 1- (2- hydr oxyet hyl ) cycl opr opyl benzoate

[ 00327] TCyClO%Oéat zll_gl?ar Ox(a% ezetrahydro 2H pyran- 2-yl oxy) et hyl ) cycl opr opy!l
benzoate (690 ng, 2.38 mml) in 20 nL of MeOH was added PPTS (896 ng, 3.57
mrol , Al dP@3dR) at Te a softeonrod Aetdi-(Gribenzxloxy)quingls-s¢iory el flagropltengy-& ni ght ,

th i) hy (4:1
070y ConE L ARRS RO PHE B Rdhial £ 8208mTH GIOATROGGLEPTY ()
(320 ny, v65added aMBtalyEShmopa®f Pd/@(ﬂ)O%])I The 229108 n(lkﬂitfda&a;s sti@ed\Vid rthanerZ._997 mn;
oy o ghoane o Sk St Ph Edva i § BiEhle oft b ghiye 732 00F,
lH) 8 02vaf boncdmataHa ,Va(ﬁid)to aﬁmabhea)ﬂe&o@;;émms 2gvllexyolidyebepyopyl ) et hyl

nmet hanesul fonate [00328] To a m xture of 1-(2-hydroxyethyl)cycl opropyl
benzoat e MS2BIMs. ikn)ab/z: 476.2 (M+1); LC-MS Rt: 3.234 min;

'H NMR (400MHz, d6-DMSO): § 1.49 (m, 4 H), 6.84 (d, J=6.8Hz,1H), 7.16 (t, J=8.8Hz,
2H), 7.49-7.66 (m, 6H), 7.99 (d, J=13.2Hz, 1H), 8.46 (d, J=9.2Hz, 1H), 8.88 (d, J=6.4 Hz,
1H), 9.99 (s, 1H), 10.52 (s, 1H), 11.80 (s, 1H).

Step7) 3-(7-hydroxy-5-azaspiro[2.4 ]heptane-5-yl)propanol

[00311] To a solution of 7-hydroxy-5-azaspiro[2.4]heptane (1.23 g, 11.0 mmol) in
THF (40 mL) was added 3-bromopropanol (2.3 g, 16.65 mmol) and Et;N (2.24 g, 22.2
mmol). The reaction mixture was stirred at rt for 12 hrs and then concentrated in vacuo.
The residue was purified by a silica gel column chromatography (100: 50: 2(v/v/v)EtOAc
/CH;0H / Et3N) to afford the desired compound as orange oil (1.14 g, 60 %).

MS (ESI, pos. ion) m/z: 172 (M+1); LC-MS Rt: 0.178 min;

'H NMR (400MHz, CDCL3): 8 0.59 (m, 1H), 0.62 (m, 1H), 0.70 - 0.72 (m, 1H), 0.87 - 0.92
(m, 1H), 1.68 - 1.74 (m, 2H), 2.39 - 2.41 (d, J=9.2Hz, 1H), 2.70 - 2.74 (m, 2H), 2.84 - 2.87
(m, 2H), 2.88 - 2.92 (dd, J,=10.4Hz, J,=4.8Hz, 1H), 3.73 - 3.75 (m, 1H), 3.77 - 3.80 (4,
J=5.2 Hz, 2H).

Step8&) 3-(7-hydroxy-5-azaspiro[2.4 ]heptane-5-yl)propyl methanesulfonate

[00312] To a solution of 3-(7-hydroxy-5-azaspiro[2.4]heptane-5-yl)propanol (1.14
g, 6.67 mmol) and Et3N (1.35 g, 13.34 mmol) in CH,Cl, (20 mL) was added

methanesulfonyl chloride (1.15 g, 10 mmol) dropwise at 0 °C. The reaction was then
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mmol ) and TEA (235 ng, 2.33 nmmol, Shantou Xilong chemi cal factory) in 20 nL
of dry CH2Cl12, was added MsCl (213 ng, 1.86 mmol, Shanghai Hai qu chem cal
Ltd.) dropoi2e®/Mi®3a syringe at rt. After stirring for PChrus2@a/021360 t he

m xture was diluted with icewater and extracted with CH2Cl12 (30 nL). The
organi ¢ phase was dried over Na2SO4 and concentrated in vacuo to give the
title conpound as a pale yellow solid (400 ng, 90 %9. Ms (ESI, pos. ion)

n z: 307.skrédMiNar: folChlVEr @reacgoﬁﬂl&tﬁ& Reas wheRd fhth Lord(wtdr41d AL) and the

-fluoro-4-(1-(phenylc arb anpyl)cyc | oprop anec arb oxam do) phenoxy)
qui nol i n-oTEapic %Sf’} éfﬁthad@y@q %Y@BVINag@Qz @éﬁ?@d robIrostEted ifvactaie of

N-(3-fl u%ffgrdélthé Ay ﬁﬂ(ﬂéﬁ' cﬁlﬂlgk '31"14T}fé a}%e?l IHPT%W%VLSZ %ﬁ%‘g r)theanne()jit step

phenyl cycl o- pr opane- di car boxam de

2-(1- (ben@ﬁtyutdxyber@y@ﬁ@pﬁ@pyl et hyl nethanesul fonate (113.6 ny, 0 4 mmol)
in DVF (3 nL) were added Cs2CO3 (195 ng, 0.6 mmol, Al addin). The reaction
was sti r e AN-607a3 ¢V-aydpyht-azarpieo[3 d1hgptanc- vabpiohey)-eimptedtylonyvicuo, and

t he reS| 9'@3( rganic layer was dried
over ro?ﬁ%y@ eﬁ%&g?ﬁ@hh%/ v Cgarﬁeﬂg@rg&%ﬁg@\ms purified by a silica
gel coI urm chr omat ography (EtOAc) to afford the title conpound as a Ilght
yel | ow sdiq)(?3d3]( 75 R a sgegon ai-GeSoro-féEhydrex-auindin-Bulexpplam i N-(4 - Ms

g_ 88321"‘ ] oﬂoﬁﬁengg{'% élé&gg#'é'zl- ; —W&amlﬁ)(@(S@%%(é% rﬂmoiﬁ n?DNiZA (32115% 1 454025( Et 3=
J= 6.4 H@dd @Ry (7-l/dBBy (SehzaspiroB. Qhdtigane- ﬁl—i)l)prowl)ﬂetl@ampsulﬂe@late VZSiglgﬂ 143= 9d2 Hz,
2H, 7.3 7 20 J=
9!_02 Hz. Ol?%d(s(gs] (6@'?536 Z? ;_‘Ezﬂmoﬂ:grhe 881021%215 ‘Ehefkéngedgcft’rt f%g% d?QS (3 (

I- :‘ Inugr oI gr;l(l(e Folg&ht w?ithemymhowx@/wyhh@msﬂpeymmahmw qcnévngar s;tucr)atc;d NaHC([)i) 0330] To
sol ut 1 on 1R SepMPAE Tt PR AP RS dade BSHER SrB B S ne-

8 ar1 ?gx %Toolder)aznby%c%mgﬁ)zm fidtbricth- stegiétgaétwvest dfwlbe)nstmtl_eki@pm@pyghbmma&xes g 75:113}))

sol ution pﬁ%ﬁ?‘fﬂiy. @ SHige %E%Oﬁ%%%ﬁﬁﬂ%tog?&?ya@@&;g ]r(f’) nggi(ﬁi‘b h(tjﬁ%llﬂgmé Spensi on

was t hen t¢ o fic tale@dmboundas d hitaBelid (neo mesixdge was purified by silica gel
colum (EtOAc to 100:1 (v/v) EtOAc/CH3OH) to give the title conpound as a

white SO|M$1(]:_(SﬁIqu§gon)6ﬂ/z%29 ONBIH15SLC - MSomst: 2i76$1)mrm z: 542 2 (M¥1); LC— M Rt:
3.225 m q 1F1 t 78 (t,
3275 6 oo (44 B QDClip 0. 3R e n: 3. i 9 1) 4209 -6 8 b
2H), 6. 53(m( ﬁ{) 31—615 1664|"§Z(q, JZI—-E@HZ §,=D67 141, ,2Hg=1 778721 1z, (qlJH}8 H7, J§2r87H£17 (m 6H),
758(d J= 8.0 2H) gr‘r'%H)J F{ 9. I-j?856(d J=
2H. 220272(595(m QH) 2366 388 (d, J=8.8 Hz, 1H), 26572731(m 2H), 2

2.823 (dd, J,=10 Hz, J,=4.8 Hz, 1H), 2.883-2.905 (d, J=8.8 Hz, 1H), 2.948-2.977 (dd,

J1i=10Hz, J,=1.6 Hz, 1H), 3.727-3.739 (d, J=8.8 Hz, 1H), 4.117-4.183 (m, 2H), 6.365-

6.378 (d, J=8.8 Hz, 1H), 7.038-7.090 (m, 2H), 7.188-7.282 (m, 3H), 7.433-7.475 (m,

2H), 7.508-7.514 (d, J=2.4 Hz, 1H), 7.740-7.776 (dd, J,=12 Hz, J,=2.4 Hz, 1H), §8.240-

8.263 (d, J=9.2 Hz, 1H), 8.551-8.575 (d, J=9.6 Hz, 1H), 9.977 (m, 1H).

Step 10) 1-(N-(4-(7-(3-(7-hydroxy-5-azaspiro[2.4]heptane-5-yl)propoxy)quinolin-4-

yloxy)-3-fluorophenyl)-N-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide)-2-(tert-

butoxycarbonylamino)acetate

[00314] To a solution of N-(4-(7-(3-(7-hydroxy-5-azaspiro[2.4] heptane-5-
yl)propoxy)quinolin-4-yloxy)-3-fluorophenyl)-N-(4-fluorophenyl) cyclopropane-1,1-
dicarboxamide (50 mg, 0.079 mmol), Boc-Glycine (21 mg, 0.119 mmol) and DMAP (2
mg, 0.016 mmol) in CH,Cl, (1 mL) was added EDCI (24 mg, 0.12 mmol). The reaction
was then stirred at rt for 2 h. The solution was diluted with CH,Cl, (15 mL) and washed
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Step 9)

1-(2-(4-(2-fluoro-4-(1-(phenyl carbanoyl ) cycl opropanecar boxam do) phenoxy)
qgui nol i n-woybmxy)@Bhyl ) cycl opr opyl 2-(tert-but oxycar bonpCaniseapacssat e
[00331] To a solution of N-(3-fluoro-4-(7-(2-(1-hydroxycycl opropyl)ethoxy)-
qui nol i n-4-yl oxy) phenyl)-N-phenyl cycl opropane-1, 1-di car boxam de (27 ny,
0.05 mmol ), 2-(tert-butoxy carbonyl am no)acetic acid (13 ng, 0.075 mo,

Shanghai MWe&mmL§qlhe%¥%§ﬁlc%@r meﬁ%nﬁgoncgltﬁ%% memdlﬁlf'%ghai Hai qu
chem cal Ltd) dried was added EDCI (15 ol

Shanghai PrEfigflbyctilégeice mnite g Ordtthretlt}ﬁ%mp@ld/m vgltlﬁerfeaéaSOAnd (ﬁQ mév%}/m ght. The
reaction m xture was washed with H20, and the organic |ayer was dried with

Na2504 amdiS dishomntipmai: 78oHe M idai lefurdSWBs 362 Mitked by flash chromagraphy on

| (ESI |
;:)SI C?()g?ﬁ NHRQHUMH%BC%WS@&QSO KTt Eﬁ)s%%bs 9. 76??&11@1) ?53?/% % oCis)

6 0.88 (rho12H)642@q4.98=7(ilz. 24448 Hz, @ﬂ)( k77 RIHRO2 (L, B8 (e 24z, 22{)4%0% J=

7 1o (1. U2 330 Bt g roba B (o7 ogiath Bl AR ([T 6
Hz, 3H), J89.201z(2H). 308993 23¢ld, LH).4 HB, b65.2 dz, IH3H10- 31%4 (d.Hir5.6 Ha, 21, (s, 1H).
Step 10) 4

1-(2-(4- (21316I4u109ﬁ t4 (Iiz (Zgﬁ)leny4c4a9r 3(nbyP)6cP§/ZCI1H2jr6gggr?e3gér bjxgnPlI doI)_%henoxy)

qu: n;)I i n-7?zﬁm§%eg?%ﬁz§{)pbtQﬁlalwzj]j(ga,rﬂiﬁamﬂe,tg%m Hyg)ﬂfﬁcﬁ%iﬁ‘ﬂd@ [@0332] To a
sol ution .o yclppr 3?8%_

car boxani’dd} "hENoxy§ T quricﬁf‘ oxYy) & ﬂy ?@{/ ? bro P z

ZdEi tgr}_I Ctyu723<£x7y1?5a/r(laeb_r11y4=1arﬂlzncuz)=2i401<rf;riL ;;\Hg 1&_3?123 8_m;st4 @. Jegzrmp%m) Br.msdslﬁtgt)mt(% rr1_)2 \r/1vas
adde i e mxture was stirred at r or

and then :égﬂzrbfl)e&log#o@a@o to give the title conpound as a white solid
(15 ny, &ﬂ%)ll) BN (EBY-(3- Piol@drdx?nj)azﬁlplro [ 28 8eptare Mt )propesey MEBinRis-42. 956 min; 1F1
NVR (400 MHz, CD30D 1.08 (t, J= 5.6Hz, 2H),

1.62 (m Yay) 3{1118@1)%@1)%54 ﬂ@or%le{lsfl)welépr@pwzl I- élrﬁrbO@Hg%e s, 2H), 4.53 (t,

734738(m 2H) 7.48-7.67 (m 6H), 796799(dd 'J1= 2.4 Hz, J2= 12.8

Hz, 61 (d, J= 9. H, 8.88 (d, J= H). STABILITY OF
THE covp@ﬁﬁrb@ IN A&Emgwgafuﬁc&%rﬁ(ﬁ? ‘E‘YBIW%%“] ROISVER M CROSOVES

EXAMPLE  Al)propoxy)quinolin-4- yloxy)-3-fluorophenyl)-N-(4-fluorophenyl)cyclopropane-1,1-
dicarboxamide)-2-(tert-butoxycarbonylamino)acetate (50 mg, 0.064 mmol) in EtOAc (0.5
mL) was added saturated HCl in EOAc (0.5 mL). The reaction was stirred at rt for 3 h.
The solvent was removed under reduced pressure to give the title compound as a white

solid (50 mg).

MS (ESI, pos. ion) m/z: 686.2 (M+1); LC-MS Rt: 2.712 min;

'H-NMR (400 MHz, CDCl3): § 0.995-1.050 (m, 2H), 1.143-1.195 (m, 2H), 1.600 (s, 3H),
1.663 (s, 2H), 1.991-2.050 (m, 2H), 2.453-2.470 (d, J=6.8 Hz, 2H), 2.488-2.505 (dd,
J1=4.4 Hz, J,=4 Hz, 1H), 3.598-3.633 (t, J=6.8 Hz, 2H), 3.971-3.998 (m, 2H), 4.468 (s,
2H), 5.1-5.19 (dd, 1H), 6.994-7.011 (d, J=6.8 Hz, 1H), 7.046-7.098 (m, 2H), 7.482-7.514
(m, 1H), 7.545-7.579 (m, 2H), 7.610-7.663 (m, 2H), 7.975-8.012 (t,J=12.4 Hz, 1H),
8.580-8.608 (dd, J1=9.2 Hz, J,=2 Hz, 1H), 8.848-8.881 (t, J=6.8 Hz, 1H).

Example 78
1-((4-(4-(1-(carbamoyl)cyclopropanecarboxamido)-2-fluorophenoxy)-6-methoxyquinolin-
7-yloxy)methyl)cyclopropyl 2-aminoacetate
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General HPLC Anal ysis Method [00333] An Agilent 1200 HPLC equi pped with
GlL311A Quat punps, a GL322A degasser, a Gl3 16A TCC (Tenperature Control of
Col um, meorhwnew3at 35 C), a GL315 DAD detector and aPGIAR2A0ALt366anpl er
was used in the analysis. An Agilent Zorbax Eclipse Plus XDB-C18, 4.6x150
mm 5 1..EMcolum was used for the analysis. 5 I AL of the sanples were

i njected. The HPLC peaks were recorded via UV wavel ength at 210 nm

[ 00334] Anal ysis condition A The binl e phase was acetonitrile (A) and 0.03
M KH2PO4 sol ution (B) (pH&;@E,yggFD‘ with 1.0 Maq KOH). The flow rate
was 1.0 nL/m n. The gradi n&i tPon 30%A: 7098 to70%A : 3098 in 25
mn, then the m)bile,o Wwas returned to 70%A: 3098 in 5 mn and

mai nt ai ned for ysis condition B: The nobil e phase was

acet oni t r{'f'&NY 1( d°0.03 Nw KH2PO4 solution B (pH = 4.0, adjusted with 10%
AQ H3POK) . low rate was 2.0 nL/m n. The gradient condition was shown

in Tabl e S&p IDOQGBt‘.Ee]h?jéﬂt)LZH Byrdn-oy1 xgnmthyN ey Edyl Befdoakf er, pH = 4.0) 0 - 2
10 90 2-13 10 -

[00316] To a mixture of 1-((tetrahydro-2H-pyran-2-yloxy)methyl)cyclopropanol
(1.6 g, 9.3 mmol) and benzoic acid (1.25 g, 11.16 mmol, Shanghai Haiqu chemical Ltd.)
in 50 mL of CH,Cl, was added DMAP (227 mg, 1.86 mmol, Skanghai Haiqu chemical
Ltd.) and EDCI (2.73 g, 14.25 mmol, Shanghai Haiqu chemical Ltd.) at rt. The reaction
mixture was stirred at rt overnight, then concentrated and purified by a silica gel column
chromatography (20:1 (v/v) petroleum ether / EtOAc)) to afford the title compound as
colorless oil (1.8 g, 70 %).

MS (ESI, pos. ion) m/z: 299.2 (M+Na); LC-MS Rt: 3.659 min;

'H NMR (400MHz, CDCls): 8 0.94 — 1.01 (m, 2H), 1.04 — 1.12 (m, 2H), 1.50 - 1.63 (m,
4H), 1.71 (m, 1H), 1.82 (m, 1H), 3.44 (t, J=4.8Hz, 1H), 3.80 (t, J=8.8Hz,1H), 3.92 (d,
J=11.6Hz, 1H), 4.02 (d, J=12Hz, 1H), 4.69 (s, 1H), 7.43 (t, J=7.2Hz, 2H), 7.55 (t, J=7.2Hz,
1H), 8.03 (d, J=8Hz, 2H).

Step 2) 1-(hydroxymethyl)cyclopropyl benzoate

[00317] To a mixture of 1-((tetrahydro-2H-pyran-2-yloxy)methyl)cyclopropyl
benzoate (2 g, 7.2 mmol) in 30 mL of MeOH was added PPTS (2.7 g, 10.8 mmol, Aldrich)
at rt. The reaction mixture was stirred at rt overnight, then concentrated and purified by a
silica gel column chromatography (4:1 (v/v) petroleum ether / EtOAc) to afford the title

compound as colorless oil (1.2 g, 87 %).

MS (ESI, pos. ion) m/z: 215.1 (M+Na); LC-MS Rt: 2.949 min;

'H NMR (400MHz, CDCls): 8 1.05 (m, 2H), 1.12 (m, 2H), 3.92 (s, 2H), 7.45 (m, 2H),
7.60 (m, 1H), 8.01 (t, J=1.6Hz, 2H).

Step 3) 1-((methylsulfonyloxy)methyl)cyclopropyl benzoate

[00318] To a mixture of 1-(hydroxymethyl)cyclopropyl benzoate (500 mg, 2.6
mmol) and TEA (394 mg, 3.9 mmol, Shantou Xilong chemical factory) in 50 mL of dry
CH,Cl,, was added MsCl (357 mg, 3.12 mmol, Shanghai Haiqu chemical Ltd.) dropwise

via a syringe at rt. After stirring for 2 hrs at rt, the mixture was diluted with icewater and
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90 - 58 13 - 18 42 58 18 - 25 42 - 65 58 - 35 25 - 35 65 35 Exanple B
General LC/ MsS/ M5 Anal ysis Met hod [ 00336] An Agil ent 6330 series LC M5/ MS
spect r omewvenromgui@ped with GL3 12A PCT/US2010/027360

extracted with CH,Cl, (30 mLx2). The combined organic phases were dried over Na;SOj4

and concentrated in vacuo to give the title compound as pale yellow solid (590 mg, 84 %).

MS (ESI, pos. ion) m/z: 293.1 (M+Na); LC-MS Rt: 3.295 min;

'H NMR (400MHz, CDCl:): § 1.14 (s, 2H), 1.22 (s, 2H), 3.04 (s, 3H), 4.6 (s, 2H), 7.45 (t,
J=7.6Hz, 2H), 7.58 (d, J=7.2Hz, 1H), 8.02 (d, J=7.6Hz, 2H).

Step 4) 1-((4-(4-(1-(carbamoyl)cyclopropanecarboxamido)-2-fluorophenoxy)-6-
methoxyquinolin-7-yloxy)methyl)cyclopropyl benzoate

[00319] To a mixture of 1-((methylsulfonyloxy)methyl)cyclopropyl benzoate (801
mg, 2.97 mmol) and N-(3-fluoro-4-(7-hydroxy-6-methoxy quinolin-4-yloxy)phenyl)-N-(4-
fluorophenyl) cyclopropane-1,1-dicarboxamide (1 g, 1.98 mmol) in DMA (5 mL) were
added Cs,CO5(1.93 g, 5.94 mmol, Aladdin). The reaction was heated at 45 °C overnight.
The solvent was then removed in vacuo, and the residual was diluted with CHCI3 (30 mL).
The organic layer was dried over Na,SO4 and concentrated in vacuo. The residual was
purified by a silica gel column chromatography (EtOAc) to afford the title compound as a
light yellow solid (800 mg, 60%).

MS (ESI, pos. ion) m/z: 680.2 (M+1); LC-MS Rt: 3.852 min;
Step 5) N-(3-fluoro-4-(7-((1-hydroxycyclopropyl)methoxy)-6-methoxyquinolin-4-
yloxy)phenyl)-N-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide

[00320] To a solution of 1-((4-(4-(1-(carbamoyl)cyclopropanecarboxamido)-2-
fluorophenoxy)-6-methoxyquinolin-7-yloxy)methyl)cyclopropyl benzoate (800 mg, 1.178
mmol) in CH;0H (10 mL) was added aqueous NaOH (94 mg, 2.356 mmol) solution (5
mL). The reaction was stirred at rt overnight. The suspension was concentrated, and the
residual was purified by a silica gel column chromatography (EtOAc to 100:1 (v/v)
EtOAc/CH;0H) to give the title product as a white solid (520 mg, 77%).

MS (ESI, pos. ion) m/z: 576.2 (M+1); LC-MS Rt: 3.167 min;

'H NMR (400 MHz, CDCls): § 0.767 (m, 2H), 1.008 (m, 2H), 1.637 (m, 2H), 1.807 (m,
2H), 4.040 (s, 3H), 4.202 (s, 2H), 6.397-6.409 (d, J= 4.8 Hz, 1H), 7.047-7.088 (d, J=4.8
Hz, 2H), 7.222-7.243 (d, J=4.8 Hz, 1H), 7.410 (s, 1H), 7.447-7.478 (t, J= 6 Hz, 2H),
7.580 (s, 1H), 7.761-7.791 (d, J= 12 Hz, 1H), 8.427 (s, 1H), 8.474-8.487 (d, J= 5.2 Hz,
1H), 10.119 (s, 1H).

Step 6) 1-((4-(4-(1-(carbamoyl)cyclopropanecarboxamido)-2-fluorophenoxy)-6-methoxy
quinolin-7-yloxy)methyl)cyclopropyl 2-(tert-butoxycarbonyl)acetate
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bi nary punps, a G1367A autosanpler and a GL314C UV detector were used in
the anal ysis. An ESI source was used on the LC/ M5/ M5 spectroneter. The
anal ysi s wa0tonesdn positive ion node as appropriate amdTiuseo1wW@R360
transition for each analyte was optim zed using standard solution. A
Capcel |l MP-C18 100x4.6 mm1 D, 5 1..EM colum (Phenonenex, Torrance,
California, USA) was used during the analysis. The nobile phase was 5mv

amoni a qoebaf e, Ordy4dviaidd di c@eﬂ&)&o ﬁ/ec) ((1 @Mmpfo@mﬁeh@z . 1% MeOH i n

acetonitrile (B) (70:30, v/v w rate was Colurm was
mRi Nt ai naeethaxyaHg Bt yl@eﬁ@‘@abﬁ%@ ﬂlmonilenyllwclpmp@aﬁph disarhesegidenj ect ed.

Exanpl e & dh0eds £:a61) deBsE Ely@&% (& mBo. @trﬂﬁ'ob lah Y DMARAYERLS. 15 A} ON

[00337] The stability of conpounds waS evaluated in one or ' nmore in vitro
aqueous 8y SHed (2 Bkpers stded BPCEGABIMG BAS muzdH Thorcagtive was stired 2 risfoudi es are

summar | Z%GL 'rg g@ﬁ o w4as dfthde SRR %szép ik ﬁh?r) A" Wash & exgatf: JQQHL}?!S‘T_@ ock

sol ution erent tine polnts. es were an yze net hods as
descri bed)rgmerceawr WSﬁdImd@szen/WazBOmrgil"poomtremd ma\talcmlé"hmmselu@llwatamedﬁetd) 0.1

ng/ L before HPL ectlon | ysi.s 0033 The val.yes of the
AUC (ar ea” undlé"?g?c:fucroglg'?lc i OL%%D&WO a@aaﬁ}e?% %(lﬁgounhasgt‘fn&e T so’gtl on. %
Remai ni ng1®mgdd@médund i s cal cul ated conpared to the initial quantity at
tine zero. Half-life is then calcul ated based on first-order reaction

Ki neti cs.M$ (R332 Tihe) /an3e st 10 [gG-Msskid 3 Hee mim wer e gener al | y stable in

20 20 O I bR A5 S AP TR T8 B e
sol uti on;H4 By Agliaeus H20l.45.2 o, MY, 79 839 @] 2 Ve, ue8.8(}&gly3est4&ﬂ: with 1.0 M
of HCL or, NaHRO% 8% &8 451,00 1= § P24 3% 998 4.473 s, 21), 6.404-6.418

(d, J=5.6 Hz, 1H), 7.055-7.098 (t, J= 8.8 Hz, 2H), 7.205-7.248 (t, J= 8.8 Hz, 1H), 7.283-

7.306 (d, J=9.2 Hz, 1H), 7.394 (s, 1H), 7.467-7.489 (dd, J,=10.8 Hz, J,=8 Hz, J;=4.4 Hz,

J4=6 Hz, 2H), 7.585 (s, 1H), 7.757-7.793 (dd, J,=12 Hz, J,=2.4 Hz, 1H), 8.378 (s, 1H),

8.472-8.485 (d, J=5.2 Hz, 1H), 10.031 (s, 1H).

Step 7) 1-((4-(4-(1-(carbamoyl)cyclopropanecarboxamido)-2-fluorophenoxy)-6-

methoxyquinolin-7-yloxy)methyl)cyclopropyl 2-aminoacetate

[00322] To a solution of 1-((4-(4-(1-(carbamoyl)cyclopropanecarboxamido)-2-

fluorophenoxy)-6-methoxyquinolin-7-yloxy)methyl)cyclopropyl 2-(tert-butoxycarbonyl)
acetate (150 mg, 0.20 mmol) in EtOAc (1 mL) was added HCI/EOAc (3 mmol/L, 1 mL).
The reaction was stirred at rt for 3 h. The solvent was removed under reduced pressure to

give the title compound as a white solid (170 mg).

MS (ESI, pos. ion) m/z: 634.2 (M+1); LC-MS Rt: 2.831 min;

'H NMR (400 MHz, d-DMSO): § 1.156-1.183 (m, 4H), 1.474-1.540 (m, 4H), 3.809 (s,
2H), 4.072 (s, 3H), 4.571 (s, 2H), 6.914-6.930 (d, J= 6.4 Hz, 1H), 7.132-7.176 (t, J= 8.8
Hz, 2H), 7.531-7.575 (t, J= 8.8 Hz, 1H), 7.623-7.673 (m, 3H), 7.776-7.794 (d, J= 7.2 Hz,
2H), 7.984-8.018 (d, J=13.6 Hz, 1H), 8.807-8.823 (d, J= 6 Hz, 1H), 10.047 (s, 1H),
10.573 (s, 1H).

Example 79

1-(2-(4-(2-fluoro-4-(1-(phenylcarbamoyl)cyclopropanecarboxamido) phenoxy)quinolin-7-
yloxy)ethyl)cyclopropyl 2-aminoacetate hydrochloride
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Sampl e Concentration (ng/nL): (1) 0.1; (2) 0.5; (3) 1.0; (4) 2.5; (5) 5.0
(6) (7) 20.0; (8) 50.0; (9 100.0 10.0; Tenperature: (1) 4 C (2) 25 C (93)
25 C undewol2oghit11¢64500 LX); (4) 40C, (5) 60C Ti ne Poi nt PCTA)S2¢u0/027138) 8h;
(3) 1 day; (4) 2 day; (5) 3 day; (6) 5 day; (7) 10 day PH Vvalue: (1) 2; (2)
3; (3) 4; (4) 5, (5 6; (6) 7; (7) 8 Exanpl e D Met hods for determ nation
of stability in human whol e bl ood [ 00340] Sanples with low (1 it) g/nL) and
high (10 pg/ ml) concentration (stocksgappl es) were prepared by dissol ving
the conpound into fresh humad '&,%ﬁ

o ° o

=

e 0 O
xHel N AL o N

Step 1) benzyl 3-hydroxypropanoate

[00323] 3-Hydroxypropanoic acid solution (12 g, 40 mmol, 30% in H,O solution,
TCI, TOKYOKASEI ) and KOH (2.24 g, 40 mmol, Shantou Xilong chemical factory) was
stirred at rt for 30 min,the mixture was concentrated in vacuo to give a white solid. The
solid was suspended in 50 mL of DMF was added BnBr (4.75 mL, 40 mmol, Aldrich) via
a syringe at rt. After stirring at 80°C for 5 h, the reaction mixture concentrated in vacuo.
The residue was purified by a silica gel column chromatography (10:1 (v/v) petroleum

cther / EtOAc) to give the title compound as colorless oil (3.35 g, 46 %).

MS (ESI, pos. ion) m/z: 203.1 (M+Na); LC-MS Rt: 2.743 min;

'H NMR (400MHz, CDCls): § 2.61 (d, J=4.4Hz, 2H), 3.86 (s, J=4.8Hz, 2H), 5.14 (s, 2H),
7.35 (s, SH).

Step 2) benzyl 3-(tetrahydro-2H-pyran-2-yloxy)propanoate

[00324] To a mixture of benzyl 3-hydroxypropanoate (3.35 g, 18.6 mmol) and DHP
(3.12 g, 37.2 mmol, Alfa) in dichloromethane (100 mL) was added PPTS (5.6 g, 22.3
mmol, Aldrich) in portions. The reaction mixture was stirred at rt overnight, and was
quenched with 50 mL of H,O. The organic layer was dried over Na,SO, and concentrated
in vacuo. The residue was purified by a silica gel column chromatography (10:1 (v/v)

petroleum ether / EtOAc) to give the title compound as colorless oil (4.25 g, 86 %).

MS (ESI, pos. ion) m/z: 287.2 (M+Na); LC-MS Rt: 3.915 min;

'H NMR (400MHz, CDCls): 3 1.49 - 1.76 (m, 6H), 2.68 (t, J=6.4Hz, 2H), 3.49 (t, ]=4.4Hz,
1H), 3.72 (m, 1H), 3.82 (t, J=8.8Hz, 1H), 4.03 (m, 1H), 4.63 (s, 1H), 5.17 (s, 2H), 7.35 (d,
J=10.4Hz, 5H).

Step 3) 1-(2-(tetrahydro-2H-pyran-2-yloxy)ethyl)cyclopropanol

[00325] To a mixture of benzyl 3-(tetrahydro-2H-pyran-2-yloxy)propanoate (4.2 g,
15.9 mmol) in 60 mL of THF was added Ti(Oi-Pr)4 (2.4 mL, 07.95 mmol, d = 0.955¢/L.,
Ardrich) via a syringe under nitrogen at rt. After stirring at 18 °C for 30 min, EtMgBr
(13.25 mL, 3.975 mmol, 3M ether solution, Aldrich) was added via a syringe pump over
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were incubated at 37 C and aliquots were taken at O mn, 10 mn, 30 mn, 1
hour and 3 hours (duplicated sanples, 50 ILIL each). MeOH (100pL) was added
to the alwquotosiiicsaedi ately and centrifuged at 11, 000 r porfuse012021360. The
upper solution |ayer was separated. Quenched bl ood sanples were stored at
-80C until analyzed by LG MS/M5. Data anal ysis [00341] %Remai ni ng of
conpound is cal cul ated conpared to the initial quantity at tinme zero.

Hal f- 11 f gpjsSTRORE:(BRMWaL@InERbdRARE @D of WA TRE APk QA Fil®Rd Wireighiacs (k is
deconposition rate constant, t112 = 0.693/k). [00342% Some of the conpounds

di scl osedehepad snddhniilypteers extiaetadanti weyl pecse (0P I3@) Hdarcembisxhnpl e E
Met hods 100 nfogiElelWRRLRE ofdr NS dnli L¥nde Rl VabdoV Bhe ﬂ%&i&ﬁeox%%”es, ,

[ 00343] Human |'iver m crosonmes I ncubations were conducted I n duplicate in
pol ypr opyhsfied byubskica sPheoluypéhramatograptyatl :dv/m petnglearm othiensE€tAed tof  human

liver m %ggwﬁﬂépmtﬁjggg(f &rcgfogliﬁ%/dgpf_(bgggggq;f%g_ds of interest (5 1..tM and

NADPH (1. In a VO ot assi um phosphat e buffer

(PBS, 10 AN 9%9%’(@9 > fl I .1.n DMSO and diluted with PBS
such tha&%ﬂﬁdgéﬁa)c%nbentrat+i%\(l)aﬁ?%§hﬁ\g§o9'v6\é§gl&’05% The enzymatic

react i onsHWEYIB (¢eivhién CEBCIv § A49 hre, 24Dd0.80 om 26D, bt bR h(mafeHer1.87-3-98i n

prei ncubat.i L ngub i r.ha t eq@r at 37C

Peaet | ondh o, 339 chBEP SRS o f\}gﬁ%‘@é&ﬁ@é@oﬁiﬁﬁ@),(z&é@: Hh 15,30 60 min)
by addi ngtepqhat2\elreivereHipganQeofl dkyaakt mnclbpropyd beiAoetesanpl es were stored at
-80C until LC M5/ M5 assays. [00344] The concentrations of conpounds in the

i ncubat i kXt ur yaapg s N grel-] )\ ' y a LC M5/ M5
met hod. Embe?mrsgnge?%?%)ﬁe I ?rllé%lxtlg{r%}l%% ﬁgg;%%%\é@%ﬁegﬁ)g#@%ggggmr e
det er m néd Fog, ddBahmblg st dklcbnc@opad (P .mg, 8BB8A5hA) pad0ahl. ef CHi{dulat | on was
per formed ,usi ure 1 cr nes as. .the ne i ve and reactions
were ter %dﬁegt@gAgﬁ%gﬂgoﬂémfnimr?g%%%’f%?lf’ Zsﬁ%lﬁl,l alegflgagydrﬁ aﬁ@%g#qlgir'l? fcubati on at
37C. 6.08 mmol, Shanghai Haiqu chemical Ltd.) at rt. The reaction mixture was stirred at 1t

overnight, then concentrated and purified by a silica gel column chromatography (20:1

(v/v) petroleum cther / EtOAc)) to afford the title compound as colorless oil (690 mg, 60
%).

MS (ESI, pos. ion) m/z: 313.2 (M+Na); LC-MS Rt: 3.801 min;

'H NMR (400MHz, CDCls): 8 0.88 (m, 2H), 1.02 (m, 2H), 1.48 - 1.83 (m, 7H), 2.16- 2.30
(m, 2H), 3.52 (m, 1H), 3.61 (m, 1H), 3.90 (m, 1H), 3.99 (m, 1H), 4.62 (t, J=3.2Hz, 1H),
7.45 (m, 2H), 7.56 (m, 1H), 8.01 (m, 2H).

Step 5) 1-(2-hydroxyethyl)cyclopropyl benzoate

[00327] To a mixture of 1-(2-(tetrahydro-2H-pyran-2-yloxy)ethyl)cyclopropyl
benzoate (690 mg, 2.38 mmol) in 20 mL of MeOH was added PPTS (896 mg, 3.57 mmol,
Aldrich) at rt. The reaction mixture was stirred at rt overnight, then concentrated and
purified by a silica gel column chromatography (4:1 (v/v) petroleum ether / EtOAc) to the
title compound as light yellow oil (320 mg, 65 %).

MS (ESI, pos. ion) m/z: 229.2 (M+Na); LC-MS Rt: 2.997 min;

'H NMR (400MHz, CDCls): 8 0.92 (m, 2H), 1.08 (m, 2H), 2.10 (t, J=6.0Hz, 2H), 2.78 (s,
1H), 3.79 (s, 2H), 7.46 (t, J=8.0Hz, 2H), 7.58 (t, ]=7.2Hz, 1H), 8.02 (t, J=7.2Hz, 2H).
Step 6) 2-(1-(benzoyloxy)cyclopropyl)ethyl methanesulfonate

[00328] To a mixture of 1-(2-hydroxyethyl)cyclopropyl benzoate (320 mg, 1.55
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[ 00346] Dext r onet hor phan (701 JM was sel ected as the positive control, and
reactions were termnated at various tine points (0, 5, 10, 15, 30, 60 mn)
after incwbavicani@s 37C. Both positive and negative conPCOIUSS@OPLBSO wer e
included in each assay to ensure the integrity of the m crosonal

i ncubation system Data Anal ysis [00347] The concentrations of conpounds in
human |iver m crosone incubations were plotted as a percentage of the

rel evant pg61Padd TEA PBisig 08B $Rh0fXGng 8RGED PactoRN8n DOMYI MARCLI Nt wer e
extrapolated (ref: Naritom Y, Terashita S, Kimura S, Suzuki A, ‘Kagayama A

Sugi yama Or2Chr v 1ddpbMset (Chiimen!-Repamal.cheradar daigechomieal Ll Mroryvighi mal
exper i ments, aiflod Q1 Y Wit Lo BT ARBPS hi& aBHUHE BiFxlfo bl LilINE with fe@eRMERI from

ani mal s and humans. Drug Metabolism and Disposition 2001, 29: 1316-1324.)
[ 00348] Thstrestadpoithdd2(di S0 Indse Bhayagasiqphgemwersalricd orsti@eadhi gh cl ear ance
val ues ( ot [ i E I ' f GoKi netics
After oral" Btsr?t%dg;l%o toh%é%é%gn%e&ﬁﬁgg%gﬁﬁaée%gﬁ% %%&%§é4§dr}ﬂé’@noéys

[ 00349] C%%E%ﬁygg%sxiﬁ@%&sﬁﬁﬁ s+N;/32;r]£e&]_§/fd§r]riﬁ1?1§%wﬁltﬂc studies in mce, rats,

dogs or conmpoun istered as a water solution or
29%PMC + Step Thie@1t4-8b flnoro el éphepplecarbimoy ) cFdppropanccan axamatodpienadin ni st rat i on,
t he ani ma| e gl t d . For the oral (p.o.) dosing, mce and
rats wer “%Pi\?@ﬁ y%yeﬁ{él)g%cslwﬂgg%%g%gand nonkeys were given 10 ng/ kg dose.
The bl ood sanples (0.3 nmL) were drawn at 0.25, 0.5, 1.0, 2.0, 3.0, 4.0,
6.0, 8.0,[00829hnd 2o dmixtene op di-@tfHroame(Thytrexyiiuigelth-&tylo3y poorybp¥a f or 10 mi n.

L v e e felhnBan TuSuat  BRLES AL UF Ruflh 2 tudThenadl {20 wbre
gener al | gytlbgopgdjedry] mothpoundmateduifdd mg, 0.4 mmol) in DMF (3 mL) were added

C$,CO3 (195 mg, 0.6 mmol, Aladdin). The reaction was stirred at 50 °C overnight. The

solvent was then removed in vacuo, and the residue was extracted with CHCl; (30 mL).

The organic layer was dried over Na,SO4 and concentrated in vacuo. The residue was

purified by a silica gel column chromatography (EtOAc) to afford the title compound as a

light yellow solid (75 mg, 58%).

MS (ESI, pos. ion) m/z: 646.2 (M+1); LC-MS Rt: 3.686 min;

'H NMR (400 MHz, CDCLy): & 0.93 (t, J= 7.2 Hz, 2H), 1.08 (t, J= 6.0 Hz, 2H), 1.62 (m,
2H), 1.81 (m, 2H), 2.48 (t, J= 6.4Hz, 2H), 4.35 (t, J= 6.4 Hz, 2H), 6.36 (d, J= 5.2 Hz, 1H),
7.07 (m, 1H), 7.19 (t, J=9.2 Hz, 2H), 7.35-7.55 (m, 8H), 7.75 (m, 1H), 8.0 (d, J= 7.6 Hz,
3H), 8.20 (d, J=9.2 Hz, 1H), 8.56 (d, J=5.2 Hz, 1H), 10.14 (s, 1H).

Step 8) N-(3-fluoro-4-(7-(2-(1-hydroxycyclopropyl)ethoxy)quinolin-4-yloxy)phenyl)-N-

phenylcyclopropane-1,1-dicarboxamide

[00330] To a solution of 1-(2-(4-(2-fluoro-4-(1-(phenylcarbamoyl)cyclopropane-
carboxamido) phenoxy)quinolin-7-yloxy)ethyl)cyclopropyl benzoate (75 mg, 0.116 mmol)
in CH3;0H (5 mL) was added aqueous LiOH (8.35 mg, 0.348 mmol) solution (1 mL). The
reaction was stirred at rt overnight. The suspension was then concentrated in vacuo, and
the residue was purified by silica gel column (EtOAc to 100:1 (v/v) EtOAc/CH;0H) to
give the title compound as a white solid (40 mg, 64 %).

MS (ESI, pos. ion) m/z: 542.2 (M+1); LC-MS Rt: 3.225 min;
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in animal's plasma. Parent conpounds (am no esters) generally denonstrated
| ow system c exposure when adm nistrated orally. BIOLOG CAL ACTIVITY

[ 00351] Thwofoldllameng representati ve assays were perfor medTius2@e9essé ng t he
bi ol ogi cal activities of conpounds disclosed herein. They are given to
illustrate the invention in a non-limting fashion. Exanple G c-Met

I nhi bition Assays [00352]1n a pilot study, the conpounds disclosed herein

wer e scregnadri@ ¥ibe DBt 'srkllainistéqu;z/, 28610 M (Y= 5 Be,, OUg 4y Resear ch
Product CycLex Met Kinase say/ Inhibitor Screening Kit, is a single-site,

sem - quartiiZati Wd=iomrmdids 4y (f &t 6.RiHzadld), A&t kit y.6d1z, AHE dnlidi(hanf 2cat al yti c
domai n of i S f C I i erein.
Ve, 3197 4 O(HIV\A%ﬁPi 7?8,,@ b %ﬁ),hﬁgsc(%gggﬂ;},{k?%t (‘g,_ %Cdé’vﬁvgf’l CFE

Pl ates are’ pré-coate yr oS1 née nase- “can be
easi |y phkosghori2atledby reconbi nant catal ytic domain of Met. The detector

anti body 4. s - ant i that s i ficall etects.the

phosphot Stbsa? T Dl A R R it ST 833 1o per form
t he t est quinbBn7etomirithdoiclead@il 9iica-bdaxpdambonflaMiio)awastedi | ut ed i n Ki nase
Buffer, pipetted into the wells and all owed to phosphorylate "Tyrosine

Ki nasesulfé(%%gte- 1"on tlgi?q Vel .—filunor(i—?— o _ag%@g%yg%‘%ql\é%;}rd etgl/g)%z?é_aand ATP. The

anount of phor?ﬁ?ﬁ% yr osi ne ase-s sured by
bi ndi ng iquinaliti-H-ydoxlyppleayai-sienpeydoirdase | d atijadgabmidef(2 PMe,3005 mmol),
anti - phosphot yrosin nocl onal ant i bod ich then catal yzed the
convers: ol i meBREgER Ak B0 0 SR et TR R TP O RS e ig) 1 om a
col or | es3.t®ahtDMAP {30mg i239ens6ll Mdnghni (arquycthiow IaftiedrithbCad@imion of
stoppi ng rea : e cqalor was guantified spect.rophotonetry and
refl ected'® ﬁg(?eag%l{]\géﬂ% ﬁtmnfﬂﬁ’ @7@?919? 498 Cg‘%/"t‘lf*ﬁieitté)’ T%Emtl’ﬁléreé"é?ﬁpl e. Sunmary
of Procedun&l AdCovERRhRThefredc8AChix@Re Maxiviihed tvth 1he, MllthSorganic layer | Ncubat e
for 60 mn at 30C Wash the wells ] ]

was dried with Na,SO4 and concentrated. The residue was furified by flash chromagraphy

on silica gel to give the product as a white solid (30 mg, 85 %).

MS (ESI, pos. ion) m/z: 699.2 (M+1); LC-MS Rt: 3.656 min;

'H NMR (400 MHz, CDCls): & 0.88 (m, 2H), 0.98 (m, 2H), 1.62 (m, 2H), 1.81 (m, 2H),
2.48 (t, J=6.4Hz, 2H), 4.35 (t, J= 6.4 Hz, 2H), 6.36 (d, J= 5.2 Hz, 1H), 7.07 (m, 1H), 7.19
(t, J=9.2 Hz, 2H), 7.35-7.55 (m, 8H), 7.75 (m, 1H), 8.0 (d, J="7.6 Hz, 3H), 8.20 (d, ]=9.2
Hz, 1H), 8.56 (d, J= 5.2 Hz, 1H), 10.14 (s, 1H).

Step 10) 1-(2-(4-(2-fluoro-4-(1-(phenylcarbamoyl)cyclopropanecarboxamido)phenoxy)
quinolin-7-yloxy)ethyl)cyclopropyl 2-aminoacetate hydrochloride

[00332] To a solution of 1-(2-(4-(2-fluoro-4-(1-(phenylcarbamoyl) cyclopropane-
carboxamido) phenoxy)quinolin-7-yloxy)ethyl)cyclopropyl 2-(tert-butoxycarbonylamino)
acetate (23 mg, 0.03 mmol) in EtOAc (1 mL) was added HCI (2 mol/L in EtOAc, 1 mL).
The mixture was stirred at 1t for 2 h, and then concentrated in vacuo to give the title

compound as a white solid (15 mg, 83%).

MS (ESI, pos. ion) m/z: 599.2 (M+1); LC-MS Rt: 2.956 min;

'H NMR (400 MHz, CD;0D): & 0.99 (t, J= 5.6Hz, 2H), 1.08 (t, J= 5.6Hz, 2H), 1.62 (m,
2H), 1.69 (s, 4H), 2.50 (t, J= 6.4Hz, 2H), 3.86 (s, 2H), 4.53 (t, J= 6.4Hz, 2H), 7.02 (dd, J,;=
0.8 Hz, J,= 6.4 Hz, 1H), 7.16 (m, 1H), 7.34-7.38 (m, 2H), 7.48-7.67 (m, 6H), 7.96-7.99
(dd, J1=2.4 Hz, J,=12.8 Hz, 1H), 8.61 (d, J=9.2 Hz, 1H), 8.88 (d, J= 6.8 Hz, 1H).
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Add 100 pL of HRP conjugated anti-phosphotyrosine anti body Incubate for 60
mn at roomtenp. Wash the wells Add 100 pL of Substrate Reagent Add 100 pL
of Stop Ssbubvicgnidddasure absorbance at 450 nm [ 00354] Al IPCTarspd1es2 6@
standards were assayed in triplicate. The conmpounds studied in kinase

i nhibition assays were al cohols (the nmetabolites) fromthe parent am no
ester conpounds, in addition to the am no esters disclosed herein. The

net abolite al cohols generally showed | C50 values of 1 pMor bel ow for

inhibition of c-Met, with sone conpounds inhibiting c-Met with an |1 C50

bel ow 100 AVABHEROF THE GANEQ DN AQUEQESPOL IN WHOLE NASE ASSAY
[ 00355] Human c- Met s igcebRl RRpAIN @Mm@yﬁg‘éo, 0.2 mM EDTA, 250 pM
KKKSPGEYVNI EFG, 10 mM MyAcet ate an 7-33P-ATP] (specific activity approx.

500 cpm EMPL&Eohcentration as required). The reaction is initiated by the

addi tion Qf Ifaﬁml\@ﬁ-ﬂﬁ L XterifSfit €F 1 ncubation for 40 minutes at room
t enper at ,e iy et st opped by the addition of 3% phosphoric acid
solution. 10 pL of the reaction is then spotted onto a P30 filternmat and
washed t fiP®331 i mesAf dgilent iPHUHBIC Panimsd mAhSHGS phSlnepuamrisck Ght28nce i n
met hanol qarlQh @1 A6XI T ARG EbdiAH bPEIGAHhiiRGined at 35 °C), a

G1315 DAD detector and a G1329A autosampler was used in the analysis. An Agilent

Zorbax Eclipse Plus XDB-C18, 4.6x150 mm, 5 uM column was used for the analysis. 5

uL of the samples were injected. The HPLC peaks were recorded via UV wavelength at

210 nm.

[00334] Analysis condition A: The mobile phase was acetonitrile (A) and 0.03 M
KH,PO, solution (B) (pH = 6.5, adjusted with 1.0 M aq KOH). The flow rate was 1.0
mL/min. The gradient condition was 30%A: 70%B t070%A : 30%B in 25 min, then the
mobile phase was returned to 70%A:30%B in 5 min and maintained for 5 min. Analysis
condition B: The mobile phase was acetonitrile (A) and 0.03 M KH,PO, solution B (pH =
4.0, adjusted with 10% AQ H;PO,). The flow rate was 2.0 mL/min. The gradient condition

was shown in Table 3:

[00335] Table 3
Time (min) A (MeCN) B (buffer, pH =4.0)
0-2 10 90
2-13 10 - 42 90 - 58
13-18 42 58
18 - 25 42 - 65 58-35
25-35 65 35
Example B

General LC/MS/MS Analysis Method

[00336] An Agilent 6330 series LC/MS/MS spectrometer equipped with G1312A
binary pumps, a G1367A autosampler and a G1314C UV detector were used in the
analysis. An ESI source was used on the LC/MS/MS spectrometer. The analysis was done
in positive ion mode as appropriate and the MRM transition for each analyte was

optimized using standard solution. A Capcell MP-C18 100x4.6 mm L.D., 5 uM column
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HUVAN KDR KI NASE ASSAY [ 00356] Human KDR is i ncubated with 8 mM MOPS pH 7.0,
0.2 nmM EDTA, 0.33 ng/nL nyelin basic protein, 10 mM MjAcetate and

[ 7- 33P- ATWD 208paei6Bi ¢ activity approx. 500 cpm pnol " CcORCEMUS2EEDIODTI6@S
required). The reaction is initiated by the addition of the MJATP m Xx.
After incubation for 40 mnutes at roomtenperature, the reaction is
stopped by the addition of 3% phosphoric acid solution. 10 pL of the

reaction (P&nm@ﬁbxsp&un@éi CANERniR R3O vds b &F (Weihg ﬁmnx@ﬁb qllc hdbBEpHiakeTes for 5
mnutes in 75 mM phosphoric acid and once in methanol prior to drying and

sci nti | | &% MM sumeniageetito @357 Mgl lysie (R ndBM asenjsacsi#es: Bilter s can be
car i ed_iloin MelohinBRIS) G050 NBSETROS Bhie SR04 fimil EbiGRhGAs M US.

[ 00358] The al cohol's (the nmetabolites) fromthe amno ester conpounds

di scl osednakmemeedﬁtgmb@naﬂemperg‘rmméﬁl uL@St]le\mhpiesWﬁonnchﬁ bition of c-Met and
KDR of 2 p.Mor below, with sone alcohols inhibiting c-Met and KDR with an
| C50 bel Examdd @M Exarrpl e | HUMAN XENOGRAFT TUMOR MODELS Human UB7MG

G i obl aStl\?e:LE%oc?(%l cg{ic_a 1tnat-{_oun ta‘ng m,a 1(1)00:1315555)9 lutlona pilot st Udy’ the efficacy of
conpound standard muri ne nodel of
tunori genesis. Human tunor cells were generated with human gli obl astom
cells (U$Cm@7bel | sTheATaBO)ty ahebnmpenedsgraswmaleasedsinlvoeibamen us vitapareous n 6- 7 week
old femal e e [.cA nu/ Shanal C r mal , Co.)
(n = 10 £8 rt&%i'/se Igl n%len{aﬁ%%ltlons u%d?& theg{C d@?lédl%’fé sulﬁ%?a;%fzgc%/ﬁeﬂabf\ru

reached aligabtym® i) V\Mre%()ed’lﬁ’rﬁn thentdeR kslutier @ drf&lﬂadﬁ)fﬂny pdini staablésnt o veh| cle

control (2% HPMC+1% 0.in wat and oun roups. Subsequent

admi ni st raty YlRse o%%ﬁﬁﬁ’&ﬁﬁgs %*rdziFCf%a%/Bij@n(%@nReSl"G %k‘?o&f@ér,anﬁsssol ved in
purified wad @lutdlto 2% HiPMCHE6rd weea&aple mjvsiber ) begi ns anywhere from day 0
to day 15 post tunor cell challenge and generally continues with once a day

for the duiadiapRisof the experinent.

[00338] The values of the AUC (area under curve) were used to quantify the
compound in solution. % Remaining of compound is calculated compared to the initial

quantity at time zero. Half-life is then calculated based on first-order reaction kinetics.

[00339] The compounds disclosed herein were generally stable in HO and 0.9%
NaCl aq solution at 4 °C and 25 °C at pH < 4 for 24 hours (decomposition < 1.0%).

Table 4
Sample Solution: (1) H,0; (2) 0.9% NaCl aq solution; (3) Aqueous Solution with
Adjusted pH Values (adjusted with 1.0 M of HCI or NaHPO, aq
solution); (4) 20 % aq. H,0,
Sample Concentration (mg/mL): (1) 0.1; (2) 0.5; (3) 1.0; (4) 2.5; (5) 5.0; (6) 10.0;
(7) 20.0; (8) 50.0; (9) 100.0
Temperature: (1) 4°C; (2) 25°C; (3) 25 °C under light (4500 LX); (4) 40°C; (5) 60°C
Time Point: (1) 4h; (2) 8h; (3) 1 day; (4) 2 day; (5) 3 day; (6) 5 day; (7) 10 day
PH Value: (1)2;(2)3; (3)4; (4) 5: (5) 6; (6) 7;(7) 8

Example D

Methods for determination of stability in human whole blood

[00340] Samples with low (1 pg/mL) and high (10 pg/ml) concentration (stock

samples) were prepared by dissolving the compound into fresh human blood. Samples
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Human MKNA5 Gastric Adenocarci noma Xenograft Tunor Mdel [00360] Xenografts

were al so generated with human gastric tunor cells (MKN45 cells, ATCC) and

wer e gr ownoas1subisdt aneous tunmors in 6-7 week ol d fenmal @Cmaxseowioese§ BALB/ cA
nu/ nu, Shanghai SLAC Laboratory Animal, Co.) (n = 10 for vehicle group, n =
8 for each dosing group). Wien tunors reached a vol une of 60-150 M8,

animal s were randomy divided into vehicle control (2% HPMC+1% Tween-80 in

wat er) andrCRRAAG: 9 QUARL ahéamssaswemenasimm $©ﬁﬁ’ﬂ|3@|ihlf9f1 KRrREUNd by oral
gavage (10 - 60 npk/dose, dissolved |gh<]pur| ied water or 2% HPMC+1%

Tween- 80 ows pdplieatedsegiies. Jrifutiehle MeOSh AL ovas addsdyo the aliguots t uror cel |
chal | eng%ﬁ{é%@%ﬂ%ﬂm@@@&ﬂ1@%&rﬁ%w 10965 ﬁle%ﬁyerf Lty Waat i on of the

experinment. Tunor G owh Inhibition (TA) Analysis [00361] Progression of
tunor gr oMmaneteds %@yésct@docbgﬁntpdmm*ermwredr@tsSér(élurrté@nﬁlr?@dl basCaMPiMiet i on of
time. The long (L) and short (W axes of the subcutaneous tunors were
measur ed Deta 4nalysis| pers twi ce weekly, and the tunmor volune (TV) cal cul at ed
as (L x V\2 /2}. TG was calculated fromthe difference between the nedian
tumor volletfdsd] of veRe@piaingos seBrPUaA# @lcylytedcempagd ip theinitk gradtiyed as a
per cent agenOferd. g qﬁgis%n c'dﬁﬁl'éteﬁ‘%ééﬁ%n Bst LRRr %@&i&'k%eh&@@h?d control group,
by the follow ng relation: Medi an Tunor Vol unmecontrol [00362]1Initi al

st ati sti clagompealtign rate ¢onstdnie. by -¥dfdat ed neasures anal ysi s of variance
(RMANOVA) .  Fol I owed by Scheffe psot hoc testing for nmultiple conparisons.
Vehi cl e ah@ng) (2% SEMSrkie DngRMaBQiscREcd 8k bUYitcl s, triifeedh T Y&3gont rol .

Corrpoundg;1 di scl osed herein were generally active at or l'ess than 100 npk.
ours.

Example E

Methods for Determination of stability in human liver microsomes

[00343] Human liver microsomes incubations were conducted in duplicate in
polypropylene tubes. The typical incubation mixtures consisted of human liver
microsomes (0.5 mg protein/mL), compounds of interest (5 pM) and NADPH (1.0 mM) in
a total volume of 200 puL potassium phosphate buffer (PBS, 100 mM, pH7.4). Compounds
were dissolved in DMSO and diluted with PBS such that the final concentration of DMSO
was 0.05%. The enzymatic reactions were commenced with the addition of protein after a
3-min preincubation and incubated in a water bath open to the air at 37°C. Reactions were
terminated at various time points (0, 5, 10, 15, 30, 60 min) by adding equal volume of ice-

cold acetonitrile. The samples were stored at -80°C until LC/MS/MS assays.

[00344] The concentrations of compounds in the incubation mixtures of human
liver microsomes were determined by a LC/MS/MS method. The ranges of the linearity in

the concentration range were determined for each tested compounds.

[00345] A parallel incubation was performed using denatured microsomes as the
negative control, and reactions were terminated at various time points (0, 15, 60 min) after

incubation at 37°C.

[00346] Dextromethorphan (70 uM) was selected as the positive control, and
reactions were terminated at various time points (0, 5, 10, 15, 30, 60 min) after incubation

at 37°C. Both positive and negative control samples were included in each assay to ensure
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Figure 1 UB7MG Tunmor Growth Inhibition with Exanple 53 [00363] Exanpl e 53
was adm nistrated orally (p.o.) at doses of 10, 30 and 100 ng/ kg once a day
(QD), forwllonanswsuti ve days. All doses produced st ati ®Ciraskog/027360
significant, dose-dependent inhibition of growth of U37M5 tunors grown
subcut aneously in athym c nude mce. On the |ast day of treatnment (Day 21),
the 10, 30 and 100 ng/ kg doses decreased nean tunor volune by 47% 76% and
99% (TA )he RERE T tNéGhi¥ros GRATMRLBMioh Qydidie mean tunor vol une of the

vehicl e-treated group. Figure 2 I\/KN4% Tumor G owmh Inhibition with Exanple
72 [ 00364 ExamN® 72 was admi nistrated orally (p.o.) at doses of 10, 30 and
60 ng/ kg once a day (QD), for 18 consecutive days. Al doses produced
statisti |y significant, dose-dependent inhipition of growmh of MKN45
tunors gﬁﬁ%ﬂubcu?%mfﬂrﬁnqnﬁ Oéfﬁ%ﬂuefs IR GHEa TS MG AN §URetonay  of

t r eat mentwcfdRYitckik a peRentd& of I RRUa Qeri Bl Poldl6siR@]1 for eaBhFadsol) The 10 and
days 13 - 18) doses decreased nean_ tunor_vol ume by 29% 62% and 87% (T4d),
respect i Verijo Clonyris edrapelaich gchititeningr Tashiihe muihe Syt éh e- t r eat ed
group. [ QA36ahR Adubiamh tv. BRARIiIch HhunRh GthatiPalcal A& RIS id dfhfat i ve ways
of inplenenting the present invention. Accordingly, the present enbodi nments
are to bexpwmsngengd \yo meradelic dadicrevinivenmicresesiey fremiapinadyvndt he i nventi on
is not b (W] i i het.eh e ty, may be nodified within
t he scopgmglh%g' ye)g%gl[{\;[gtlaéﬂtggiq%?%tl%@ﬂg%g@c}é?gFiz}? }r%A')AI | publications and
patents cited herein are incorporated by reference. WHAT IS CLAIMED I S:

1. A conpde¥d3bf th’@lep@mgp@s@}sylpsqdjlerem generally exhibited high clearance values

(CLjn > 12 mL/min/kg).

Example F

Evaluation of Pharmacokinetics After Oral Dosing of the compounds in Mice, Rats, Dogs

and Monkeys

[00349] Compounds were assessed in pharmacokinetic studies in mice, rats, dogs or
monkeys. The compounds were administered as a water solution or 2%HPMC + 1%
Tween-80 in water solution. For the intravenous administration, the animals were given at
Img/kg dose. For the oral (p.o.) dosing, mice and rats were given Smg/kg dose and dogs
and monkeys were given 10 mg/kg dose. The blood samples (0.3 mL) were drawn at 0.25,
0.5, 1.0, 2.0, 3.0, 4.0, 6.0, 8.0, 12 and 24 h time points and centrifuged at 3,000 rpm for 10
min. The plasma solutions were collected, stored at —20°C until analyzed by LC/MS/MS

as described above.

[00350] The alcohols (the metabolites) were generally the major compounds found
in animal’s plasma. Parent compounds (amino esters) generally demonstrated low

systemic exposure when administrated orally.

BIOLOGICAL ACTIVITY

[00351] The following representative assays were performed in assessing the
biological activities of compounds disclosed herein. They are given to illustrate the

invention in a non-limiting fashion.

Example G
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)(1,y2, O wQ Formula (I) or a recemc mxture, a diastereoisoner,
an enantioner, a geonetric isoner, a tautoner, an N-oxide, a hydrate, a
sol vat e, woOreteaboiedt e, or a pharnaceutical ly accept abl epPsalus2eieeB0o6
wherein: each of Rl, R2, R3 and R4 is independently H, -C(=0)R11,
-C(=0)0OR11, -C(=0)- NR11Rl1la, R11,-.11a,,, KINO02S-, R11 02S-, R 1 aK
IN-al kyl, R11 O-alkyl, 3,, 51k 1 aliphatic, haloaliphatic, arylaliphatic,

het er ocyglybt ahibiidatsGwys cycl oal kyl aliphatic, aryl, heteroaryl,
het erocyclyl, or carbocyclyl, with the proviso that RL and R2, together

with the nitrogen atomthe re attached to, tionall rma. substituted
or unsubd?Prét ed 3mglﬁ@hﬁ@%@§wﬁ8PBWH@9§¥?@wﬁlng*ﬁﬁﬁ “'% rIf@?lrcfogether

Wi th the \andmont fivit) ehe 2 ELARAEAGIPHOuCt P QMM KO nMag/ substituted or
unsubstituted 3-8 nenbered carbocyclic or heterocyclic ring each of
Y1 and Y2nhikitqrgepringlit s § sacliisial semt-agnsiag vaermyeessey W@Pfreﬁﬁﬁ‘(l% C(=0) -

al i phati Gr(doRbMant c%lyﬁ@ ﬁérhﬁn Of M) J}B}té-us’ed f&%&@h@bé%ﬁﬂﬁmc‘l&g@
-R11Nal i phatic, -S(=0 atlc - 0)-aliphatic, fused
blcyclylé$KV1BH@53ﬁu§@€0 %W@*Wﬂﬂﬁﬁkyﬂéﬁ@el pitich esndg ersilyal kyl ene,
spiro he I t al kyl ene;
el ol Ky PLodrokEdhy f@JOF%?I%ﬁ‘SCat%%%g%%% e B I e,
carbocychyh@ﬂkyyémEﬂmﬁ@sdbﬂbkmy¢Mmﬂ®ﬂﬂwbmugedﬁhhmeméEymwmbym@we spiro
bicyclylgq%gT%%kro het er obi cycl yl ene, aryl ene, or heteroarylene; Wis O,
N-R11 or 2a)m Mis selected fromO0, 1, 2 or 3; Qis:

[00353] To perform the test, the recombinant catalytic domain of Met was diluted in
Kinase Buffer, pipetted into the wells and allowed to phosphorylate “Tyrosine kinase-
substrate-1” on the wells in the presence of Mg*", Mn®" and ATP. The amount of
phosphorylated “Tyrosine kinase-substrate-1” was measured by binding it with a
horseradish peroxidase conjugate of PY-39, a anti-phosphotyrosine monoclonal antibody,
which then catalyzed the conversion of the chromogenic substrate tetra-methylbenzidine
(TMB) from a colorless solution to a blue solution (or yellow after the addition of stopping
reagent). The color was quantified by spectrophotometry and reflected the relative amount

of Met kinase activity in the sample.

Summary of Procedure
Add 100 pL of reaction mixture to the wells

Incubate for 60 min at 30°C

Wash the wells

Add 100 pL of HRP conjugated anti-phosphotyrosine antibody

Incubate for 60 min at room temp.

Wash the wells Add 100 L of Substrate Reagent

Add 100 pL of Stop Solution

|

Measure absorbance at 450 nm

[00354] All samples and standards were assayed in triplicate. The compounds
studied in kinase inhibition assays were alcohols (the metabolites) from the parent amino

ester compounds, in addition to the amino esters disclosed herein. The metabolite alcohols

146



Uis CR12 or N; each of R5, R6 is independently H F, d, Br, I,
cyano(CN), hydroxyl, R laR11N-, - C(=0)-R11, -C(=0)-0R11l, -C(=0)NR11l-.-.K
lla _, OGyeQpiRI1RIla, -0C(=0)0R11l, -NR11C(=0)NRli Rl i a, PCNRB2POITR | a,
-NRilc(=0) _Rila, RL1RllaN 02s , R1102s_, R1102s_ RllaN-, Rll aR11N al kyl,
R11 (S=0 -al kyl, R11Rlla--- i N (C=0)-al kyl, RllaR11N al koxy, R 1

(S=0)-al koxy, R 1Rl la' -r I N (C=0) - al koxy,

al i phati ¢ éi‘&lb%)fwe&‘ﬂb%%@ B oRBHBO RN ORY SHRSAL L L ed
anlnoalkoxy, hal oal koxy, am no-substituthed hal oal koxy, al kyl ami no

hal oal koxympéundr kipitengeshlict witlheeh 820 ballokoX) nMal kyl anmi noal koxy, al koxyal koxy,
aryl al koxy, heterocyclyl al koxy, carbocyclyl al koxy,

het er ocydixpimpkeyldr oxyal koxy), carbocyclyl (hydroxyal koxy),

aryl (hydrgxyal i as@ly! oxyal koxy, aryl oxy, heterocyclyl oxyal koxy,
carbocycryﬁ%xﬁgﬁﬁ%xy—gﬁéterocyclyIoxy, cycl oal kyl oxy,

(‘het er oc yHIMARYCHMIXE KINA a¥doal koxy, fused bicyclyl, fused

het er obi cycl yl , fused blcycIyI al i phatic, fused heterobicyclyl aliphatic,

f d bi | , f d
hgfgrob:igglo galk%%%%l?8%%§q%h§¥%+Qﬁﬂgﬁ$ﬁéﬁﬁi§h q#gggﬁwﬁﬁfyero B?cyclyl
am noal k@MKK&SPﬁEYB/H‘H\EEGyIO mBpMgdcétet endbi CR-ATY] (Sp®pfﬁ¢ BBty g

al i phat i 2500 ?]gﬁl{,pm@g O%E %grla& s)fécgff‘rl {lgplf'ﬁ%t I]e%tm%% &agd%%?ﬂe aé l’thl§ 8

het er obi I'To erobicyc oxoaf%oxy, Spiro
b|cycIyIam@ME%mboxymrﬁpﬂmﬂomﬁié®nmumwmkybammmpahMaxywramybnmhe©mmoaryI
arylaliphatlc gr he one or s%bstltuents

e oennn s iiongt & PRbsPhic RARon0uty s oA Feden gLy 31
hydr oxyl ,a PRD'fiAEMat a@d wishad thege tmhdscﬁmys minateo @l IoythiM Ihleﬁphl‘oﬁe adi¢ hiyd once

het er ocycl . cycl oal k cl] oal kyl al kyl, cycl oal kyl al koxy, and
y i éﬁ@ﬁﬁ%ff}or t% drying %ééﬁmg at ﬁg co y y y y

X c)

het er ocy¢d Ngnd RL is |ndependently H,
-C(=0)R1 R e N NR11Rl1la, Rl11Rlla. . 2R02S-, R
| aR11N- al ;- RL1R1l aN( C=0) - aIkyI, aliphatic,

hydroxyalkyl, hydroxy substituted am noal kyl, hal oal kyl, am nosubstitut hed
hal oal kyl[003abky| anHm@arm&Dad$ Myhbatddyﬂr}m(m%hMi&m.e,dO.hadM&]DTybl, 0.33

Pt or soy LGB R epiet £6 PEY SlebePriirn ey by ok e s oxyal Kyt
aryl oxyalalspyiox. J0etcphoend,| Q/dneéimahdﬁyés,re@ﬂﬂ’e@pﬂfyé?feﬁd:tﬂmyﬂinkﬁled bRelicer ocycl yl yl,

cycl oal kyl teroc cIo) dr.ox azi doal kyl, fused bjcyclyl, fused
heteroblég%FQWSﬂﬁ c&é@“ﬂ% ﬁHQ’ (MPHQ@Haﬂﬁgﬁﬁﬁﬁf%?@Fyk allphatic,

fused bi Qé’a%{léﬁ(f@ @{ob%( d:byﬁh@ﬁﬁhtﬂﬂto‘? B%@hﬁﬁﬁﬂoﬁé(ﬁkﬁél Kothtionf UBE ofthe Weatiidn is
am noal kyl , fused het erobicyclyl am noal kyl, spiro bicyclyl splro

het er obi é]VélI spptted o aP 1) fégﬁewlanwaﬁﬁéﬁhree fIrggs; beS HEtEss obi al i phati c,
spi ro bi Gu&IpA¥@edckYind b {n%éﬁ%@fﬁlol?ltcp?ﬁ; n@éf?&‘ic'ﬁ% uano%peoﬁlﬁnn

blcyclylanlnoalkyl spiro heterobicyclylam noal kyl, aryl ,g%eteroaryl
arylallphatlc or heteroarylallphatlc
[00357] The above Kinase assays and others can be carried out at Millipore’s

KinaseProfiler Service, Billerica, MA, US.

[00358] The alcohols (the metabolites) from the amino ester compounds disclosed
herein generally showed IC50 values for inhibition of c-Met and KDR of 2 uM or below,
with some alcohols inhibiting c-Met and KDR with an IC50 below 100 nM.

Example I
HUMAN XENOGRAFT TUMOR MODELS
Human U87MG Glioblastoma Xenograft Tumor Model

[00359] In a pilot study, the efficacy of compounds disclosed herein was evaluated

in a standard murine model of tumorigenesis. Human tumor cells were generated with
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each of R11 and R la is independently H, aliphatic, haloaliphatic,

hydr oxyal i phati c, am noal i phatic, al koxyali phatic, alkylam noali phati c,

al kyl t hi osbizptvatiies3 aryl - al i phatic, heterocyclyl ali phat iPCT/US2010/027360

cycl oal kyl al i phatic, aryl, heteroaryl, heterocyclyl, or carbocyclyl, wth
th eproviso that where R11 and Ri |la are bonded to the sane nitrogen atom
R11 and Rlla, together with the nitrogen atomthey are attached to,

opti onal Ihﬁmfaﬁgmb@asmsaeni mse@{@eemnm@@} aﬂdu;e%igl%wﬁ a0RIFReERDuS R | ncl udi ng

a spiroring or a ICCICI‘II’I%% each of R12 and Rl2a is

i ndependédhf{/yvaek ofd feggple npde mjce %%A(I@mu Shipghad RiAC LabNrprpfnimgl,

O >9) Rido) s upPuRbicte a0 Oy o ST GLNEL g RILS

oo =0) or1T” P NRL1E( —olcﬁFé%l Rila  CRNRIT G ‘@1%“ "NRL T ¢(=0)-Rl Ta,
R11R1l aNvolp®-of 19{12@1213 , AR BeR(rRLvH)y: leléMtljiwvehtvﬂ}cqooleé%y,

het er ocyglRatk

am noal i phat CP)(gIWI%%i(?/(g{ﬁ%dh& amo k{;}%&:‘%aﬂ p%;lﬁ%,allngﬁ%ﬁtrﬁl oal i phati c,
aryl al i plrampeyndtbgtoer gevagt S/HO-—a](]OplhIdddose, disy@V@kihlpylﬁﬁéd phatareye aryl ,

het er oar acyclyl ar hoc h QVI 9, t hat, where R12
and- Reoa IMCEERISEUELY Intl R RaRY a2 ¥ RIS Ao a3l: her v th

t he car bmhal&hgenartdt‘geyerall}ecoatmmhmﬂi ohoaadnytfbnhahlhlytldlmfnheaexpuhﬁéntt uted or
unsubstituted 3-8 nenbered carbocyclic or heterocyclic ring. 2. The
conpound FaecediNe Gasied adarodarcinbves EenvgtdiieT plvaMeleeut | cal |y accept abl e sal t
is asalt with hydrochloric acid, hydrobromc acid, sulfuric acid, nitric
aci d, ph iC CJ nandellc
acid. ?ﬁar I%QT a0] gﬁén% Ta%tg g}&eaa(l:sl% egeratlggkvﬁh%mggﬁ %&shr?c:j&%bpdeﬁs @ﬂ%ﬁéﬁ aci d.

pyr uvi c ae]lsdAT@%alanctwatelgdqwrgdsyubdutaoecaxs|t1dnorsall6 @ydeekoldéemia,le glidﬂ(ImC@nl c acid,
gal act ur opi i d ari,c. a spar | ut am c

aci d, beggéﬁlé@:? § gar%‘l%%A%c%a ora Or)(A %arfesu)(fq(;g@cgoﬁ%elh © %rg]ﬂgenesul fonic
acid, m ahesiwh ﬂmsIMgCgram) dwheiﬂnmnssuichwa colaat df 60t rﬂofrhmbrammﬁaltsamsul fonic

o o FESTEREL) BRI S iy BT R B R bl &

(1) is d%Edu‘pg@uﬁieq{ﬂ@rﬁadlﬁﬁﬂéfr@tﬁdn}/of@@ﬁpcﬁdnﬂlbg oaamga@gmermoahﬁmo@yal | abl e
a-anm no agci pticall % i soner thereof. . 4. The conpound according to

do
claim 3, de,ﬁﬁ%w{ A PG st "o BME el viseRtPyn Woan PsEnL VAR A aci d i s
i sol euci m@y 0 kCus1 1BSostltyHbNRI chBIREOMIRBnerA R R Rith @ncd AU TN thE
tryptophan, valine, alanine, asparagine, aspartate, glutamate, glutam ne,
prol i ne, dysipmef th ?Jé’ifp&n’tnfi’f“om ne, arginine, histidine, cysteine, glycine,
sarcosine, N, Ndi nmethyl .glycine, honoserine, norvaline, norleucine,
or ni t hi néﬂ@éﬁ&@%@m&é&%@w al ani ne, phenyl gl yci ne, ortho-tyrosine,
neta-tyrosine or hydroxyproline. 5. The conpound according to claim 4,
wher ei n H@B6NRL Ur abro@eiinnd t@fdrerdvith hﬁﬁke@mib@eumd)ﬁ@ﬁjn{b@ and p8bra&d as
met hi oni ne, phenyl al ani ne, threonine pt ophan, valine, al anine,
aspar agi ﬁefun‘él§b8¥ ing¢-¢lhe g hhandeghorg (‘Mf %3??? ﬁ%the BHRSPIRAROUS BBIOIMECISt v osi ne,
argi ni ne méagur&i with legbgrs tRRE N eOifly, Whil af2 thas: v%hx%éf(qﬁlff?_'cﬂb'ﬁl@t%& yat the
a-positio WO 2010 111063PCT/682010/ 027360 6 he conpound according to
cl ai m 4, \Wd@a dit v salggletad Aomaheidigferenes ketvegenyhoapediangmer velyhesid acid is the
cysteine v@ﬁgl'erfﬁat%d Eﬁld: \A%'tlgéﬂé@ﬁﬁc@nex%}eséeh%s Q‘p&@@dta{ge%@the nYedla-ﬁhﬁn&onpound
according to claim4 erein the natural and commercially avail abl e
a-am no aelugheiod ﬂ@lvytblphérea@émmml geuprbyNhe fllowvimgtréigtiongl yci ne, each of which
is a non-chiral conpound. 8. The corrpound according to claim1l1, wherein
each of Y1 and Y2 i Mi : der\ ved from
Ci _6aliphati c- G}t Tepittat iya6y =0) NR11- ,
-R11N -2 Median Tumor Volumecomrd

[00362] Initial statistical analysis is done by repeated measures analysis of variance
(RMANOVA). Followed by Scheffe psot hoc testing for multiple comparisons. Vehicle
alone (2% HPMC+1% Tween-80, or the like) is the negative control. Compounds
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SC _6aliphatic,-RIINCL_6aliphatic, -S(=0)Cl-6 aliphatic,

-R1IN-C(=0)-C _6aliphatic, fused C6_10bicyclyl C _6al kyl ene, fused C5_9
het er obi cwol29/1@1068 al kyl ene, spiro C7_1 ibicyclyl G _6ParTRisk@n®273spi r o
C6_10het erobi cyclyl Cl1-6 al kyl ene, C _6hal oal kyl ene, C2_8het erocycl yl ene,
C3_8car bocycl yl ene, C2_8heterocyclyl Cl1-6 al kyl ene, C3_8carbocyclyl

Ci _6al kyl ene, fused C6_10bi cycl yl ene, fused C5 9heterobicyclyl ene, spiro

C74 i bi CYEMk@NRreiRlveRRih@al (04N @F R GYel o0 rﬁgle Wis 0, NRi |l or

(cR12R12a . )mi , ms selected fromO, 1 and Qis: Uis CHor N Each
of R5 and R6 is lp@amrtgi@md;yruiﬂopmmhmslonﬁ?hmnm@szs F; 10 K'i's phenyl
or fluorophenyl;—Each—of Ril-and Rila is-independentty H—C 1_3 al kyl,
C _3hal oal kyl _
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[00363] Example 53 was administrated orally (p.o.) at doses of 10, 30 and 100

mg/kg once a day (QD), for 21 consecutive days. All doses produced statistically
significant, dose-dependent inhibition of growth of U87MG tumors grown subcutaneously
in athymic nude mice. On the last day of treatment (Day 21), the 10, 30 and 100 mg/kg
doses decreased mean tumor volume by 47%, 76%, and 99% (TGI), respectively,

compared to the mean tumor volume of the vehicle-treated group.

Figure 2 MKN45 Tumor Growth Inhibition with Example 72
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[00364] Example 72 was administrated orally (p.o.) at doses of 10, 30 and 60 mg/kg

once a day (QD), for 18 consecutive days. All doses produced statistically significant,

dose-dependent inhibition of growth of MKN45 tumors grown subcutaneously in athymic
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C _3am noal kyl, C _3al koxy G _3 al kyl, G _3al kylam no C1_3al kyl, C6_10 aryl
Cl 3alkyl, C 5_9 heterocyclyl G 3 alkyl, C3 6 cycloalkyl G _3 aI kyl, C6_10
aryl, C Ewezhﬂﬂﬂmmryl, C2 5 heterocyclyl or C3_6car bo®gTlugske10m213k0 t he
provi so that where Ril and R la are bonded to the same nitrogen atom Rl
and Rlla, together with the nitrogen atomthey are attached to, optionally
forma substituted or unsubstituted 3-8 nenbered ring (including a spiro

ring or aufidsed bhhxedst @ayrdf&gmmeaqrtl@aﬁagﬁtmo%?anar@d t;gxé‘%dbs%dIfﬂais}xeloendentIy
X -

H, halo (F, d, Br and ydr oxy 1, -C(-0)R11

- C( - 0) ORHgys 0 ¢fQ G}dNRIS_LF@l‘_Lfaﬁ) dow&éemaﬁw@ﬂmﬂa@m@@éw@g 9P 02KRand 0) NRL1R11a5
IO ~QYOFRE e IS o iyl AL @ 081 e 556 o2y s RIRL 1 a
-CN, hydroxy al koXy, 60yc oal koxy, heterocyclo G - 6al koxy,
Ci_6 alipgmapic, Cl-6 hal oaliphatic, hydroxy O 6 al i phatic, amno Cl-6
aliphatic, G 6al koxy Ci _6aliphatic, G _6al kylam no C _6aliphatic,

G _6al kylrd 63'69] Cl- 6Flﬁillypn§ﬁdtﬂ\'d b&ﬁ)lél&hﬁrﬂyére Q&aﬁ&hﬁt%@&a Eof 1911313%169@15%" oaryl

(@] 6aI|phat|c C2_5héterocyclyl C1-6 aliphatic, C3_6cycl oal kyl

i 6al i phatﬂilewresc@et ingraign. Accprdoighy Bie prasgit emppdigigess élfed@‘g?@cqplsﬂer@ﬂ aC3- 6

car bocycl onded to the

11¥1,|lstrame aﬁdk?tgreﬂflﬂ\()&%gd {hgt o }é‘é‘tﬁﬁn&%@ lﬂ'ﬂﬁd '%1819 ahik

sane carbon atom er with e car on a om they are
at t ached hewin, bytrayriwl nhadiffialrvithan shabgmetaud eqhivatentsng tissappende éda@asgAenber ed

car bo?ycguiﬁl%cf&{io&%%%%%ﬁe% HeldtPare ThcliSrt AWML gecOr ding to claim 1,

wher ei n
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wherein each of R5 and R6 is independently Hor Ove; Zis Hor F. 10.The
conpound according to claim1l, wherein the structure defined by Y1, Y2, W
and Q i S:wOo2KVINéBQ AA, X AKL Oe-ii9 Q) MYj M Q ARCO/TA2010/00B6KNAAAA
wherein AAis an am no acetyl nmoiety defined by Rl, R2, R3 and R4; X is H
or OH pis 0, 1, 2 or 3. 11. A conpound selected fromthe group of
conpounds listed in the foll ow ng:

WHAT IS CLAIMED IS:

1. A compound of the Formula (I):
R1
|
N Y
- 1 Y
R2 O/ \W ~ Z\Q
R® R*
Formula (I)

or a recemic mixture, a diastercoisomer, an enantiomer, a gecometric isomer, a
tautomer, an N-oxide, a hydrate, a solvate, a metabolite, or a pharmaceutically acceptable

salt thercof, wherein:

cach of R', R%, R? and R*is independently H, -C(=0)R"', -C(=0)OR"", -C(=0)-
NR'R"* R"R'"™N-0,8-, R"'0,8-, R"*R"'N-alkyl, R"O-alkyl, aliphatic, haloaliphatic,
arylaliphatic, heterocyclyl aliphatic, cycloalkyl aliphatic, aryl, heteroaryl, heterocyclyl, or
carbocyclyl, with the proviso that R' and R together with the nitrogen atom they are
attached to, optionally form a substituted or unsubstituted 3-8 membered heterocyclic
ring; and R and R?, together with the carbon atom they are attached to, optionally form a

substituted or unsubstituted 3-8 membered carbocyclic or heterocyclic ring;

cach of Y and Y is independently a divalent group derived from aliphatic-
C(=0)-, aliphatic-C(=0)O-, aliphatic-C(=O)NR''-, -R'""N-0,S-aliphatic, -0,S-, -R''N-
aliphatic, -S(=0)-aliphatic, -R''N-C(=0)-aliphatic, fused bicyclylalkylene, fused hetero-
bicyclyl alkylene, spiro bicyclylalkylene, spiro heterobicyclyl alkylene, arylalkylene,
heteroarylalkylene, alkylene; haloalkylene, heterocyclylene, carbocyclylene,
heterocyclylalkylene, carbocyclylalkylene, fused bicyclylene, fused heterobicyclylene,

spiro bicyclylene, spiro heterobicyclylene, arylene, or heteroarylene;
W is O, N-R" or (CR"™R"*)m; m is selected from 0, 1, 2 or 3;

Qis:
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Table 1 and a pharnmacetical acceptable salt and solvate thereof. 12.
The conpound according to claim1l and naned in Exanples 1-79. 13. A
phar macewoalo/aosposi ti on conpri sing a conpound accor diPpag/useoiany7sene of
claims 1 to 12 and a pharnaceutically acceptable carrier, excipient,
di l uent, adjuvant, vehicle or a conbination thereof 14. The pharnmaceuti cal
conposition according to claim 13, additionally conprising a therapeutic
agent sel ected froma chenot herapeutic agent, an anti-proliferative agent,
an agent for treating atherosclerosigy or an agent fogotreating | ung
fibrosis, and a conbination thereaf.n 15. The ph eutlcal conposition
accordlng to claim 14, wherengrﬂ i oRfi t i ongl MTEEE ic agent is

X

adriamycin, rapanmycin, tens ,@everoll akhepi | one, gentitabine,
cycl ophosphani de, dexanet h@song, etop05|de zolonlde fl uorouracil,

i matini b, dasatinib, Fﬁizztiﬂlb erl ot?P pat|n|b iressa, sorafenib,
suni tinib, pazopani by (#terferon, atin, topotecan, taxol,

vi nbl asti ne, V|ncr|st|ne tenDzoIonld% Bexxar (tositunmomab), trabedectin,
Avastin (bevaci zumab), Herceptin (trastuzunab), Er bi t ux (cetuxi nab),
Vecti bi x (pani tumumab) or a conbbnaﬁﬁon t her eof . 1 Us'e of the conpound

according to any of clains 1 1 E; »he_manuf actu nmedi canent for

preventing, nmanagi ng, tre §en|ng t Vgof a proliferative
di sorder in a patient. he pharnadz#ilc | gonposition according
a

to any of clains 13 15 |ﬁ’ heﬂnanufacture of 9 di canent for preventing,
managi ng, treating o nlng the sev f a proliferative disorder in
a patient.

H H H H
~v¢ O O ~x¢ ©O O
(0] 7 0 7
R R
f‘o N RS N
. 12
UisCR“orN;

each of RS, RSis independently H, F, Cl, Br, I, cyano(CN), hydroxyl, R!sR! IN-, -
C(=0)-R", -C(=0)-0R", -C(=0)NR'"'R"*, -OC(=0)NR"'R'"*, -OC(=0)OR", -NR'!C-
(=O)NR"R'"*, .NR"'C(=0)OR"*, -NR"'C(=0)-R'"*, R"R'"*N-0,S-, R"'0,S-, R"'0,S-
R'"*N-, R"*R!"N-alkyl, R"(S=0)-alkyl, R"'R"*N-(C=0)-alkyl, R'*R''N-alkoxy,
R'(S=0)-alkoxy, R''R'"*N-(C=0)-alkoxy, aliphatic, alkoxy, hydroxyalkoxy, amino-
alkoxy, hydroxy-substituted aminoalkoxy, haloalkoxy, amino-substituthed haloalkoxy,
alkylamino haloalkoxy, hydroxy-substituted haloalkoxy, alkylaminoalkoxy, alkoxy-
alkoxy, arylalkoxy, heterocyclylalkoxy, carbocyclylalkoxy, heterocyclyl(hydroxy-
alkoxy), carbocyclyl(hydroxyalkoxy), aryl(hydroxyalkoxy), aryloxyalkoxy, aryloxy,
heterocyclyloxyalkoxy, carbocyclyloxyalkoxy, heterocyclyloxy, cycloalkyloxy,
(heterocyclo)hydroxyalkoxy, azidoalkoxy, fused bicyclyl, fused heterobicyclyl, fused
bicyclyl aliphatic, fused heterobicyclyl aliphatic, fused bicycloxy, fused heterobicycloxy,
fused bicycloxoalkoxy, fused heterobicycloxoalkoxy, fused bicyclyl aminoalkoxy, fused
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18. The
di sorde
bl adder
thyroid
cancer,
at her os
protein
bi ol ogi
nmet hod

sanpl e

use according to claim16 or 17, wherein said proliferative

r is metastatic cancer, colon cancer, gastric adenocarci nom,
owoceery/116east cancer, ki dney cancer, |iver caneem,ustang2ancer,
cancer, cancer of the head and neck, prostate cancer, pancreatic

cancer of the CNS, glioblastoma, a nyeloproliferative disorder,
clerosis or lung fibrosis. 19. A method of inhibiting or nmodulating

c@} Qrgjﬂﬁf @vtl%lqﬁfﬁyaﬂl%?gyg%n?ﬁbgu% ¥ &HP%P"%&% {/S'p%? %gqygﬁﬂteﬁ‘ ta'ilgg 2

20. A

of pito MUk RO Bib PGy AMipARAUL AL ISIQ%rd%Q} §1151Fb llfét&%l%yé’lﬁi}b \éfr)]lfi‘a bichclBxdi ol ogi cal
ol ogi'ca

conpr|5|ng contacting a bi sanple wth

e pharmaceuti cal

conposi t ilboxyaspior mtﬁ@btcgclangallmxyc$mrqm0ﬂc$ylalﬁlnoa12®xy:speo mretchabacyofylcl ai m 19

or 20, wherein the i rotein k|n are I tor tyrosi ne ki nases.
The neth%8n8¢ﬂ8¥%@/ﬁg%gmﬁﬂgﬁépﬂdﬂﬁ% ?8@3 8&1 {9r osi ne kinases are KDR,
and/ or c-Met.

R’ is one or more substituents independently selected at each occurrence from H,
F, Cl, Br, I, -CN, hydroxyl, R1R! IN-, aliphatic, alkoxy, haloalkyl, hetero-cyclyl,
heterocyclylalkyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkoxy, and heterocyclylalkoxy;

cach of R®, R” and R' is independently H, -C(=0)R !, -C(=0)OR"", -C(=0)-
NRYMR'"™ RMR"™N-0,8-, R"0,8-, R"*R''N-alkyl, R"'(S=0)-alkyl, R''R"'*N(C=0)-
alkyl, aliphatic, hydroxyalkyl, hydroxy-substituted aminoalkyl, haloalkyl, amino-
substituthed haloalkyl, alkylamino haloalkyl, hydroxy-substituted haloalkyl, alkoxyalkyl,
arylalkyl, heterocyclylalkyl, carbocyclylalkyl, heterocyclyl-hydroxyalkyl, carbocyclyl-
hydroxyalkyl, aryl-hydroxyalkyl, aryloxyalkyl, heterocyclyloxyalkyl, carbocyclyloxy-
alkyl, heterocyclylyl, cycloalkylyl, (heterocyclo)hydroxy-alkyl, azidoalkyl, fused
bicyclyl, fused heterobicyclyl, fused bicyclyl aliphatic, fused heterobicyclyl aliphatic,
fused bicycloxoalkyl, fused heterobicycloxoalkyl, fused bicyclyl aminoalkyl, fused
heterobicyclyl aminoalkyl, spiro bicyclyl, spiro heterobicyclyl, spiro bicyclyl aliphatic,
spiro heterobicyclyl aliphatic, spiro bicycloxoalkyl, spiro hetero-bicycloxoalkyl, spiro
bicyclylaminoalkyl, spiro heterobicyclylaminoalkyl, aryl, heteroaryl, arylaliphatic or
heteroarylaliphatic;

cach of R' and R'* is independently H, aliphatic, haloaliphatic, hydroxy-
aliphatic, aminoaliphatic, alkoxyaliphatic, alkylaminoaliphatic, alkylthioaliphatic, aryl-
aliphatic, heterocyclylaliphatic, cycloalkylaliphatic, aryl, heteroaryl, heterocyclyl, or
carbocyclyl, with th eproviso that where R'" and R"* are bonded to the same nitrogen
atom, R' and R'* together with the nitrogen atom they are attached to, optionally form
a substituted or unsubstituted 3-8 membered ring (including a spiro ring or a bicyclic

ring); and

ecach of R'? and R' is independently H, F, Cl, Br, I, cyano (CN), hydroxyl, -
NR'"™*R", -OC(=O)R", -C(=0)R"", -C(=0)OR ", -C(=O)NR''R'"*, -OC(=0)NR''R""*, -
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OC(=0)OR", -NR'"'C(=O)NR"R'"?, .NR"C(=0)OR"?, -NR''-C(=0)-R""*, R""R'!*N-
0,S-, R"058-, R"0,8-N(R'')-, alkoxy, cycloalkoxy, heterocycloalkoxy, aliphatic,
haloaliphatic, hydroxyaliphatic, aminoaliphatic, alkoxyaliphatic, alkylaminoaliphatic,
alkylthioaliphatic, arylaliphatic, heterocyclyl-aliphatic, cycloalkylaliphatic, aryl,
heteroaryl, heterocyclyl, or carbocyclyl, with the proviso that where R'? and R'** are
bonded to the same carbon atom, R'? and R'*, together with the carbon atom they are
attached to, optionally form a substituted or unsubstituted 3-8 membered carbocyclic or

heterocyclic ring.

2. The compound according to claim 1, wherein the pharmaceutically acceptable salt
is a salt with hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric
acid, acetic acid, maleic acid, succinic acid, mandelic acid, fumaric acid, malonic acid,
malic acid, 2-hydroxypropanic acid, pyruvic acid, oxalic acid, glycolic acid, salicylic acid,
glucuronic acid, galacturonic acid, citric acid, tartaric acid, aspartic acid, glutamic acid,
benzoic acid, cinnamic acid, p-toluenesulfonic acid, benzenesulfonic acid,

mthanesulfonic acid, ethanesulfonic acid, trifluoromthanesulfonic acid and a combination

thereof.

3. The compound according to claim 1, wherein the a-amino acetyl group defined
by R', R?, R* and R* of Formula (I) is derived from a naturally occurring and

commercially available a-amino acid or an optically isomer thereof.

4. The compound according to claim 3, wherein the natural and commercially
available a-amino acid is isoleucine, leucine, lysine, methionine, phenylalanine,
threonine, tryptophan, valine, alanine, asparagine, aspartate, glutamate, glutamine,
proline, serine, para-tyrosine, arginine, histidine, cysteine, glycine, sarcosine, N,N-
dimethyl glycine, homoserine, norvaline, norleucine, ornithine, homocysteine,

homophenylalanine, phenylglycine, ortho-tyrosine, meta-tyrosine or hydroxyproline.

5. The compound according to claim 4, wherein the natural o-amino acid is
isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan, valine,
alanine, asparagine, aspartate, glutamate, glutamine, proline, serine, tyrosine, arginine, or

histidine, each of which has a S-configuration at the a-position.
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6. The compound according to claim 4, wherein the natural and commercially

available o-amino acid is the cysteine having a R-configuration at its o-position.

7. The compound according to claim 4, wherein the natural and commercially
available a-amino acid is glycine, sarcosine or N, N-dimethyl glycine, each of which is a

non-chiral compound.

8. The compound according to claim 1, wherein each of Y; and Y is independently
a divalent group derived from C,_galiphatic-C(=0)-, C,saliphatic-C(=0)O-, C,_aliphatic-
C(=0)NR''-, -R''N-0,SC ¢aliphatic, -0,S-C _saliphatic, -R''NC saliphatic, -S(=0)C ¢
aliphatic, -R'"'N-C(=0)-C aliphatic, fused Cs_1obicyclyl Cygalkylene, fused Cs.o hetero-
bicyclyl C, alkylene, spiro C;_j1bicyclyl C, alkylene, spiro Cg_jpheterobicyclyl C
alkylene, C;_ghaloalkylene, C,_ sheterocyclylene, C;_gcarbocyclylene, C, sheterocyclyl C
alkylene, Csscarbocyclyl Cisalkylene, fused Cs1obicyclylene, fused Csoheterobicyclyl-

ene, spiro C7_11bicyclylene, or spiro Cs_joheterobicyclylene;
W is O, N-R" or (CR12R12a)m; m is selected from 0, 1 and 2;

Qis:

Lm)X Lmrt( LijY

N ﬁ U Yoo Ly

UisCHorN;

Each of R® and R® is independently H or methoxy;
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R’isHorF;
R' is phenyl or fluorophenyl;

Each of R and R'!* is independently H, C,_sjalkyl, Cy_shaloalkyl, C,_3; hydroxy-
alkyl, C;_saminoalkyl, C;jalkoxy C_alkyl, C;jalkylamino Csalkyl, Cs paryl C,_salkyl,
Csoheterocyclyl Ci.salkyl, Csscycloalkyl C;alkyl, Cs.joaryl, Csoheteroaryl, Co s hetero-
cyclyl, or Cz¢carbocyclyl, with the proviso that where R'! and R''™ are bonded to the
same nitrogen atom, R'! and R'", together with the nitrogen atom they are attached to,
optionally form a substituted or unsubstituted 3-8 membered ring (including a spiro ring

or a fused bicyclic ring); and

Each of R and R'* is independently H, halo (F, Cl, Br and ), hydroxyl, -
NR'"™RM, -0C(=0)R", -C(=O)R", -C(=0)OR", -C(=O)NR''R"*, -OC(=0)NR''R"?, -
OC(=0)0OR", NR'"'C(=0)NR'"R'"?, .NR" C(=0)OR"?, -NR''C(=0)-R'"*, R"R'*N-
0,S-, RHOQS-, RHRHaOzSN-, -CN, hydroxyl, Cisalkoxy, Csscycloalkoxy, C,_s hetero-
cyclo C;alkoxy, C;aliphatic, Cighaloaliphatic, hydroxy C;¢aliphatic, amino Cy¢
aliphatic, C, salkoxy Csaliphatic, C;_¢alkylamino Caliphatic, C, ¢alkylthio C,¢
aliphatic, Cg_jparyl Ciealiphatic, Ci¢ heteroaryl C,_¢aliphatic, C, sheterocyclyl C
aliphatic, Cs¢cycloalkyl C;saliphatic, Cs_joaryl, C;.oheteroaryl, Casheterocyclyl, or Cs
carbocyclyl, with the proviso that where R'? and R'* are bonded to the same carbon
atom, R'? and R'?*, together with the carbon atom they are attached to, optionally form a

substituted or unsubstituted 3-8 membered carbocyclic or heterocyclic ring.

9. The compound according to claim 1, wherein Q is:

Z Z

Z
Q ; 0 ; 0 ;
H N H N H N
YT YT oY
! QM. )G
9) 9) = 9) ©
6 6
/ s s
é‘\o N e‘s\o N Rs N
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. o 0
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Z Z

HO N HO N
F N ] Ne N AN
)@ LT
o o
0 o
8 8
R x R SN
7 ~
eO N MeO N

H H H H
L T L
(0] (0]
o X 7 o (0] (0] ~
/O NS _’O S
YT o LT
R® N R® N

wherein each of R® and R® is independently H or OMe; Z is H or F.

10. The compound according to claim 1, wherein the structure defined by Y, Yo, W

and Q is:

Z ﬁ : o)
- AAL
N AA \E><:‘\l/\(\o AA\O%Q AA\OXr(\)\Q Oj\rﬁp\Q
AAL _>_\ X 3
o) X X X
X Q

NTY T
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~ ~ Meo Me\ %\
Me %Me J\(%Q o%o HO%Q o%Q HO T -Q
0o N
O<an Oan O<an AA AR
o’AA
0
AA o
,OMQ MQ ‘OM M “OJ\V%Q
AA 0O X o X p-Q pPQ Osan
O\
AA
N\) H/O /@

Mo,
AA\OL“YQAABM “Er ﬁ“

wherein AA is an amino acetyl moiety defined by R, R% R? and R*; X is H or
OH;pis0,1,2o0r3.

11. A compound selected from the group of compounds listed in the following:

Table 1

-l S ¥
Qj ﬁ as &2#

/ SO SN o
Q =N H Q Q
\o O—<\:/)—N N \o O
N\ I NN \
N= N=

O,

NH,

© @)

NH,
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F o 4
QQQQ%

H,N © N, HNO B
(19) (20) (21) (22) (23f (24)
F
F
—Q H O
_O H O ’
0 N -Ph o OON o
|
o % o 7\ I\ 0 J—/ a SN
— o N=
o N and
(25) NH, (26)

and a pharmacetical acceptable salt and solvate thereof.
12. The compound according to claim 1 and named in Examples 1-79.

13. A pharmaceutical composition comprising a compound according to any one of
claims 1 to 12 and a pharmaceutically acceptable carrier, excipient, diluent, adjuvant,

vehicle or a combination thereof.

14.  The pharmaceutical composition according to claim 13, additionally comprising a
therapeutic agent selected from a chemotherapeutic agent, an anti-proliferative agent, an
agent for treating atherosclerosis, or an agent for treating lung fibrosis, and a combination

thereof.

15. The pharmaceutical composition according to claim 14, wherein said additional
therapeutic agent is adriamycin, rapamycin, temsirolimus, everolimus, ixabepilone,
gemcitabine, cyclophosphamide, dexamethasone, etoposide, temozolomide, fluorouracil,

imatinib, dasatinib, nilotinib, erlotinib, lapatinib, iressa, sorafenib, sunitinib, pazopanib,
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an interferon, carboplatin, topotecan, taxol, vinblastine, vincristine, temozolomide,
Bexxar (tositumomab), trabedectin, Avastin (bevacizumab), Herceptin (trastuzumab),

Erbitux (cetuximab), Vectibix (panitumumab) or a combination thereof.

16.  Use of the compound according to any of claims 1-12 in the manufacture of a
medicament for preventing, managing, treating or lessening the severity of a proliferative

disorder in a patient.

17.  Use of the pharmaceutical composition according to any of claims 13-15 in the
manufacture of a medicament for preventing, managing, treating or lessening the severity

of a proliferative disorder in a patient.

18.  The use according to claim 16 or 17, wherein said proliferative disorder is
metastatic cancer, colon cancer, gastric adenocarcinoma, bladder cancer, breast cancer,
kidney cancer, liver cancer, lung cancer, thyroid cancer, cancer of the head and neck,
prostate cancer, pancreatic cancer, cancer of the CNS, glioblastoma, a myeloproliferative

disorder, atherosclerosis or lung fibrosis.

19. A method of inhibiting or modulating protein kinase activity in a biological
sample comprising contacting a biological sample with the compound according to any of

claims 1-12.

20. A method of inhibiting or modulating protein kinase activity in a biological
sample comprising contacting a biological sample with the pharmaceutical composition

according to any of claims 13-15.

21.  The method of claim 19 or 20, wherein the said protein kinases are receptor

tyrosine kinases.

22.  The method of claim 21, wherein the said receptor tyrosine kinases are KDR,

and/or ¢c-Met.
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