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METHOD OF TREATI NG ABNORVAL CELL GROWH Thi s

application clains the benefit of U S. Provisiona
wa\pplhioeas? on No. 60/742,766 fil ed on Decenber BCT/BE066/003397

and U. S. Provisional Application No. 60/864,637 filed

on Novenber 7, 2006, the contents of which are hereby

i ncorporated by reference i-i-their entireties. Field

of the Invention The present invention relates to the

use of c-Met/HGFR |nh|b|tors for treatlng abnor nal

cell growth RIOTRTRE b ABI 2k :

provi des nethods of treatlng mamal s suffering from

cer ack d tion The c y
(195 Shoieg R SRR et % ¥ Gl anOpycah Sy POz 78 fed on
Decemfiep & 2096 nandl- Y| S. FrgvisippalafpplicationyiNg. -60(8¢4,6371 fileory Naveimber 7, 2006, the
contert&FWARE Ble@Ereby inkdigordted Byltérarehcel i thair Biir<RBS.
smal | - nol ecul e i nhibitor of c-Mt/HGR (hepatocyte
grom h factor receptor) kinase and ALK (anapl astic

| ynphoma ki nase) act i \flgldof thednyentiond has anti -t unor
PITBP Brebérd nvbiih raktes RRE N6 o @me@abku nﬁﬁﬁb@tfadtréahﬁ@hwhrmai cell

groth ﬂh\l\%ﬂrﬂél@nlngéart%ulg@{rg 'g' ﬁ@kcﬁn ofhd S J)f tr%gtu mamngﬁls suffering from

ation c progres
CanceWde variety of tunors types, and ALK which inplicated

i n the pat hogenesi s Batkofdufill of(tiesiawntsgit | ¢ | arge cel |

I
*”@*WA%"‘“ Pl R BB iR R Plaltpnezck
V”d"sf)él?’%'ge'iﬁ 55 edﬁ?éfﬂﬁ frmladn No. 11/212, 331, both of
whi ch are herein incorporated by—+NHerence in their
entirety. Additionally, the rackmape of conpound 1 is
di sclosed in International P Appl i cation No.
s Patent Application
re herein incorporated
Human cancers conpri se
col l ectively are one
: Nn devel oped countries
t hr oughout the worl d{ (A ncer Society, Cancer
Facts and Fi gures 200% Al anta? Anerican Cancer
Soci ety; 2005). The prrogressi on of cancers is caused
by a conplex series of nultiyple genetic and nol ecul ar
vents| ‘gh ng g nmut at i"ons, chronops
's a p?‘?'&ﬁ@?b@&‘?? ghibito g' %%?WWP%W&BH% rputh f?Ft%fsfe‘(%ﬁé‘waFﬁ and ALK
(anapliBstic \igiphdyes jndRe). activite. Aerhdoed k Bascnti-bamve proper@es| that 2@GBarmacologically

mednaib@ Qhro@ﬂ inHibltion AF t-RRUASEF Rt \DlﬁcHJIQ AHebiled iR %egr%&.ﬁgti'oﬁ oP@Uﬁtﬁ %n@ Fretastatic
% ver X g/

oG5 SO S B L oS el o e

(anaplggtig Uaree gelt &wheat Cepaunchtl 1 adisiclopedainelntetrmtignab aterst sAmpfication No.

PCT/IB2005/602887] dhd Efliteaagiad PhibhtSipplidatdrule yapag! b'%thes# Widh! are herein

incorp a@WbD reé#éﬁéeqh rh?e‘ﬂ' ean? I t/%/fjdthgn If %e Bafe'?grqrgr \c/%epiq%ﬁ dS ‘!‘ bs disclosed in
'ntem@ﬁ?aéd%ﬁtqnbmp&yt% N PETABISRQBI698  andi WeitegloStates Patent Application No.

11/213,039, both of which are herein incorporated by reference in their entirety.

No. 11/213,039, both of which
by reference in their entiret
a diverse array of di ¥eases

of the | eading causes

Human cancers comprise a diverse array of diseases that collectively are one of the leading
causes of death in developed countries throughout the world (American Cancer Society, Cancer Facts
and Figures 2005. Atlanta: American Cancer Society; 2005). The progression of cancers is caused by a
complex series of multiple genetic and molecular events including gene mutations, chromosomal
translocations, and karyotypic abnormalities (Hanahan D, Weinberg RA. The hallmarks of cancer. Cell
2000; 100: 57-70). Although the underlying genetic causes of cancer are both diverse and complex, each
cancer type has been observed to exhibit common traits and acquired capabilities that facilitate its
progression. These acquired capabilities include dysregulated cell growth, sustained ability to recruit
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secondary organ sites (Hanahan D, Wi nberg RA. The
hal | mar ks of cancer. Cell 2000; 100: 57-70).
wab@reéase, the ability to identify novel there@EIB2066/003397

agents that 1) inhibit nolecular targets that are

altered during cancer progression or 2) target

mul ti pl e processes that areZcommon to cancer

progression in a variety of tunors presents a

significant unmet need. An extensive body of

blood vessels fiew PROIGasaRsiEhtand abilitd of WmREeslisiorRrdad lesally asfwalitag metastasize to

secontidd brghii €tk qAbaYai1D} SleiBergRA TG MalinsRksAENGREER! il 2000; 100: 57-70).

There@? ! {hé%B ﬁtg tol_‘l)a—%?fy §rcl]/e\f @H’erﬁ%&ﬁlc Qh’g%nthactalzcns{b? m()f:h larsf gﬁr}r%ﬁat are altered
durlngccgn@é progrﬁgpqumﬁr%@r@qt imultiple prpcegses Hiat @fptcgm@om @ﬂcancer progression in a

vanet;tchemrsaiuéslemsaa‘gﬂfdaﬁlrmwhﬁrhee@ancer Letters 2005; 225:

Aa @dens-wlgg y &Ygﬁﬁuré G&&\@%Escllﬂatc -l\h@ﬁ-{dﬁlg: Boryga& ﬂl,'ee,Rert Frgqqleétg mutated

tation or
or °th%rw6? F“P’]°H‘é€ﬂ‘¥ MV?‘%BU&@ RSP SENCRFF AFstEnseD JGnB@IYEy: Salgia R.
c-Met iam d it gt indusanicéritecarsit chamgerizatitatof meibiteafor theadeitl ien@btion. Cancer

Letter£ @(ﬂ)@] 225”?5@)Stﬁﬁnbicty&%| iR WRkch @lMet/lg FRUBSs r 9:% U%le lgeﬁé‘ﬁ&alll% altered by

,g ast ad and nec cance Chri st

mutatlst,o wg @BWCatlon g-&? uthre @otl\}gqltegéo %cplag\gl@ 'C?f'ﬁnm%fh strong unmet

mec*lcelaﬁmudamenﬁhafl%t$c tdaedtad iyliafa, norlsnnalitcelf Iend, gastric, and head and neck

cancerh@ﬁri%l%ﬁ&Hh'J@ Blmoﬁltﬁ\deéﬂldlé)ﬁ c- @@Q Qlarge? fnt rﬁlgrt%g g%gn arng %lgaractenzatlon of

1 O |

i o e el Cange hefeus 2008 28 K Junker, N
[\MRgaMwnsrhavemegT dndirated @rerw;paricngma Meel\/for |egqmplqgt|_ Schmidt, K.

JunkeB N, ,Nokiiy:la, TUKifibisNGS. Weirch e MaillerP £10410 MRGH Gﬁf@iohﬁof the MET proto-

oncogggeqé Laéo@{g% rér%ﬂ?algwﬁﬁ\r g{@n%@ﬁf %%ﬁ%g 2514%%3%8%. .'? tSIT’lM dDuh F. Chen,
T. Kisida, G GleAD, PpCh%%yak@l G@fmhap and @}am mﬁgtloaﬁ@p tgq)mlp% kinase domain of
the MET tpadtd-aiasgend irt b@mtawn@sal merckmﬁas ®latl @eaetn 1997, td1e68MER] L. Schmidt, K.

Junkep r(‘:ot/\gmgm %Oéﬁaﬂr‘? FJ B%cglﬁp é Luﬁén)élgf Elré@ M}éﬂh?-\gr{gaéan fQ@léS with hereditary

paplII%{ep?l écﬁrcnn@a egdeygﬁ.ptlcqu\@h@ytﬁ@ns fn th?_mgg rpéq&,-oncegena Cancqrvﬁgs 1998;
58: 17MB172R). AIRHR roatatiohsinive been tisfl torhehe arettietiacaycinparai (Séa foy example, M.F. Di

Renzd, f8livefcdF QiAHSRE A2Hgkrd, BEMbd QQ)?A A@\S@fanm{ Qt S%%c'n\'htathg\% of the MET

ancooffa 18 5o d ng*gﬂg%ﬁ%gesﬁme? 5Pt N ZAanAdEy Oncsishs 2000 1
1547—@@5(;%@%@@@ Of leandig Ba Ppithou, § Brubpi, KerBeer, RWH. Greiner, Y. Zimmer,

Prevalchde\4d Blinical. imPARE b Y1Z’53Dl\£@ﬁ\tfaﬁ19 doint Nﬁﬁ‘@in@tﬁ &dloﬁ\er@pytreated squamous
cell cé%tc&foff‘ﬂ'le or?%k%{%d( 0n§§ %1349051533 F rH |oHs Eﬁ% %Qnehnked to

as’t I'C spr e
lung carginem# (Rsador expreRle dte %GoKu"n@ G 1/@14"# Es«séox M. Rattler, J.D. Griffin, et al.,
c-META@btetcball aflalysi3 inlsmanltell Img dBAder:haus! jutamembiafs donfaln mBRfJhs regulating

cytos@le{él fuﬁ%ti@ sn%gnce R % 3@2%3 g’iﬁvé‘}b?r\&& @st Cja?cggegﬁalR Jagadeeswaran,

ctlvatln pol nt

EA. Fokg) %‘P’ﬁ?ﬁ?t‘r%a"(’%k K GhrfolisT BB SSERAAOG uncens, and mutations in
non-soalbgehEng/cancer,Bhon §antssad CancePRes. 3DABBEXB) . HGFR

m:‘\ti@ﬁdn@l@SHéﬁ'\V ﬁthfo%Q héde%@rﬂmﬁﬁaﬂe&‘ m%&%&&%%%&é%%bmf r3f limited to
childh%alfn%%tpéelhﬁar[Sarctgpm?sf IhHmaégaséﬂc canger, I\?E’Trh?fﬁt typs; %(H'gﬁch cancer, colorectal
cancenrpaf yeifignant metamahb. (Sed, [forl axargple aSe Parkn®MePong, S.Y. Kim, E.Y. Na, M.S.
Shin, JJ HXMGJ{EH‘%E\E& rﬁiﬁéﬁ%hﬁ n métlé{abé)cfb?*nafne& tHedMdtR a%%@%ll&@lh%c"fﬂr receptor
gene & ch%&%{] l'éegﬁtocegﬁar fg&glaréna§m]n% ?QeE 1%%9 ’2:58)( 38 JH. Lee, S.U. Han, H.
Cho, BERenningers @arrards M.NRaah,i ¢ al., & nagél. gernchﬂvmlxtamembrane Met mutation in human:
gastri®eaRER TricSJsh@2doo v hWﬂQ@SS{WHr%l\o, Aliverdt tPaRRS E Rosso, A. Oliaro,
P.M. Comoglio, M.F. Di Renzo, Novel somatic mutations of the MET oncogene in human carcinoma
metastases activating cell motility and invasion, Cancer Res. 2002; 62: 7025-7030; H. Kuniyasu, W.



10

15

20

25

30

35

non-small cell lung cancer, Proc. Am Assoc. Cancer
Res. 2004; 63: 1875. Additionally, HG-R nutations have
whe@n/o6q1pt i cat ed i n other indications includi nECHIB200m103397

limted to chil dhood hepatocel |l ul ar carci nomas, human

gastric cancer, scirrhous type stomach cancer,

col orectal cancer, and mali-grant nel anoma. (See, for

exanple, WS. Park, SSM Dong, S.Y. Kim E Y. Na, MS.

Shin, J.H Pi, et al., Somatic nmutations in the kinase
Yasui,dioKaadai, 6f Ybitveakdvii. ftbepallaben! Breguetdnplificatidnast tiiees@ittgRhe in scirhous

type s%ﬁg& &fg%egg 43;@&9 %gqyngso ﬁEéJ gﬁh‘nﬂhaﬂégé: 25%25]70 E§‘23 N‘f@gﬁg{zo é\/l Olivero,
A. Giagemini Iﬁd@rte B Chastredy- a/hromay 52 gh ngqex%“essuon Anchw@pca@g} ?f]the met/HGF
receptbil geee durky #herpndgreasien dfsdoloragtabdancan, Clin. QamterrRegatilos;i 1¢ 147-154; T. Hara,

A. Ooi dﬂln R@Jayasgqfﬂogﬁﬁﬁ %g%hargrgl Né‘k%f}ghl %%ﬁf icafibn Af%rn%zf(lgé?n M c-met in

sastcS3INgEH et PR Gl Bt 6B 4G 1199
t e IvEEtioosiipo ge HEFRNmhtatims o afucdtiom repd netegetiasegential has also been

establégéd' (Sé’é for@zarﬁﬁé I, 'JQf?elri Lt S(chﬁaﬂﬂ N. NM&?Q C EA0GEB1G. ReRich, T. Kishida, et

. Acy gt o R o s SrspR YRRt B e RGeS U
1997; Of: 11445-014801 Mgdsfiers M. SiscellanGRs WepbeMsAnyamSh Keenheiwoyr, G.F. Vande

Woud&8i ThE hfatiorRBilPsuiyated NR& SecebRMbdlatesl @ty ah8 ietadiddis, 336, Natl Acad. Sci.
USA ﬁ?g %5D§44$fq27r%]2)r M divero, A. Gacomni, H Por t e, E

ossay, et al., Q/erexpreSS| on and
afrpellye HEER mykaticos h@%@eﬁ%mpmtedﬁfé@@ﬁwled Genese iwmorpg Seehier example,
H. TaK3yaHd, @%.5.iLaRodhélleCR| SHafS tTabtsGiaN B EXriebél] MNAnvERBICHR | DiR@Se tumorigenesis

assocr%ggﬁvltkjab#a%? dévgl%?m;;ﬁ lrﬁﬁhg ovéexq%%'sm %qa%?,?@é?ﬁm facM/scatter factor,
Proc. Bkopens 6 Tk A b TR e ke BOBron Gl .

LaRodbglief DIPOBeatmce pic, ¢-Netsautagriteydtivatibz atiices develapment nireslignant melanoma

and aéq%@l%on cK‘@ne M&ixéﬂéﬁ%ﬁype-regnc&eﬂ{ét ’1‘.%@55;3' 5’15?%1% GallegT B. Bierie, L.

unct i on onco eni ¢ potent|al

Hennlg&g??ne grgﬁttﬁé) §m§%§3f3§é)é Ysg m m%fep!g}egum ?eads o metastat\c
adenoSganmiook card}@omhﬂkmugam ac@ﬁtnor\/‘@fb@lt@e sigbalr trapsductipn. pathways Oncogene

2003; Ki2s Bigbagsoet c &l Gravé@t yvali N, 'WHn@t MOPRBcIRrT.LRR, 'Eeblrchmeler et al.,
rumolgd s 358 SRbfort B &R0 GRS ool 20 s, cancer
Res. 20p4¢419182). CP. Webb, M Anver, S. Koochekpour, G F.

VarrgeA W) brfléncogEhie fusish zptdténnainlam ofithé ANaplastit LyRbhdnRaeRdse 'which results

from %‘%ﬂ#o%b%i{] ggg%lokeg%ﬂ ?J‘gnzfngatl a2 42% %aﬁgg’g[?ﬂﬁus Wﬁ@;@%@plasﬂc large cell

lymphame fufeA L Margs SWeEHtuTApI Arartagls ypphamg k'gﬁsﬁd’f QRINs; iRy giepthcsentrol and
cancet. Wn@al PhsTe 20040 199 20§H) EThe hblesT sflchyreambexpidssion bfadcogituediyeactive ALK

chlmeR; pr%téﬁ’ngpn th-el_ pat%g%Hgs"i’s ofB\LCKrHa%)Géen VMII déﬂ\\é@ r(WEIRJIa Wan 1et.al. Anaplastic

verseturmrl |s associated wt berran
lympheyad EPFREASHHY 157 ?ﬁ“E f%&?r%?é%i’@@% |aﬁ‘bs%‘é ?f&é‘ﬁ'f'%s“@ [t !l lymphoma
cells. Bhot diirétskxtitiot drapéraprepublistied amiineNattbbeACAJ200Sc POl UBA 8280©3]-2005-08-
3254)94: 701-706; T. Qtsuka, H Takayama, R Sharp, G

h ft
b epHEE, rOR DT FHRYEGER Sa0 b B el gl fpricatsd in
dysreguigtiom ofranufiinlg tamejubnrsegdnisnprofessdsesuth t assmiaoeresish ewwivalp engiogenesis,
mvasn@a&r@ﬁh Bﬁisespéo%ﬂygm th8 melbhatic 5(3;&%5 é(MnEtens@a'eE 8990058- Furthermore, the

expressllo%rrcgﬁ:-si\de 5"?‘%?' gsh % q’lzqh lnmP e%?a ee)é( :T%rﬁdc’nlsf ?qo Io correI/ate with poor

prognma@éﬁaamw@apmnmm@e&qﬁff@@ghuntm@a@ewwﬁeown@f al, 2005). NPM-
ALK idTiHplidateliéh tBé Gyaadgulbtion s B GtdliRFatipRErARYSosisGR ADTEIkBphoma cells (Pulford
et al, 2004).
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2003; 22: 8498-8508; CR Gaveel, Y. Su, L.M Wing, M

Fiscella, T. Lino, c. Birchneier, et al., Tunorigenic
wetdeosaspf activating Met nmutations in a KnocRET/mB2006/003397

nouse nodel, Proc. Am Assoc. Cancer Res. 2004; 44:

5102). NPM ALK, an oncogenic fusion protein variant of

t he Anapl astic Lynphoma Ki nadse, which results froma

chronmosomal translocation is inplicated in the

pat hogenesi s of human anapl astic large cell |ynphona

(Pulford K, Morris SW Turturro F. Anaplastic |ynphonma

kinase proteins in gr@mﬁha in&iomnd cancer. J Cel
S|m
?"8551‘1’8‘??’"‘6’?‘ t eo’??‘é&ef“t ﬁ"tef'gé'lpng@f F\'}Eﬁ“ﬂiﬁk&'@ﬁ‘i’wp”%ma' cell growth in a
mamnp# tnepdhof suph fréatmend canyeing Sidminisferigg ©lsaldanamning e thevapkltically effective
amourd©f 4 Ettho(NAtS the forin4: et . al . Anapl astic | ynphona ki nase
activity is essential for the proliferation and
survival of anaplastic large cell |ynphoma cells.
Bl ood First Edition Paper, prepybtNdhed online October
27, 2005; DA 10.1182/ bl ood- 200 -O - 3254). The
i nappropriate activation of ggh HGFR (i ncl udi ng
wild-type c-Met) is also inplgc ted in dysregul ation
of nultiple tunor oncogenic processes such as
m t ogenesi s, survival, esi s, invasive growh,
and especially in the process (Chr|stensen
et al, 2005). Furthepms
HGF, its sole, high-& n|ty Iigand, were dennnstrated
to correlate with poor pﬂHgn03|s or nmetastatic
progression in a nunbér of maj or hunan cancers
Chrlstensen et al, 2005)4 NPVALK is inplicated in the
sre uI tion ol'i feration and apoptosis in
°rap'lﬂ¥_ ©s a&f‘%?ta SISF' t rﬁ’%lrf ord et al, 2004).Sunmary of
| r*fv%mhlemmmdm@ﬁethe fﬂb'@@ﬁ'ﬁ%ﬁhl,lmqmb apetherembodiment e roammal is a dog.
P Pariothe B erfibddiich the@bndringiadell Brgwthhe AletiBted BE4t!led8f Shétdandtidally altered

tyrosu%d%% anomepe%ebgdlgn ntéH& gbn‘in[nrea"f‘lte"ﬁsagimh IQ% latgd P)?depatocyte growth factor

receptgy ﬁfe'&?t('%‘%rm@?ﬂ Obﬁn%?'aéﬂﬁwtywwwm@wew-& n'm aaotberleroﬁwd@ent the
abnorphiaseirgoetitis madibtyd BCippiboald growialfactdredeptod (c-MeH@FR)IKIMAEe. In another

embo&ﬁf@ﬂ dthé.@:{%rma‘ %ﬁ gmm@%eélacte@b)}(;gﬁgﬁgst:c |y pﬁ(ﬁ‘l%t KHEe (ALK).

dipment, t IS a
er‘fb?ﬁﬂ’fhﬁbﬂ?b°d't“}?8t (05 AB ISR ColEGP AR s FARdRT ngibn spheEims. tp cancer s
selecté Bt g ecay@n elone gdricsr, pdriceaiipdcanyaroskiimeankdrneepesr of the head or neck,

cutané%ﬂ@&rhﬁrrao&ﬂ@ Qélbmt utertng @ar@@thaFﬁH ca?c%'r lrectl QER, dacer of the anal region,
f ac

i ey R s

endon(ekwm) carginpmarpbihi eervix giyeinmecefthe vadiea, shreingnreedf the erlilva, gliedgkinls Disease,
cancet & tH¥REbphbERE, déb{ceh&mtsﬁﬁwhiéstﬁé C&éﬁ&ér Bfiiﬁ‘etéhﬂocfnﬁﬁs@ﬁérﬁ lcancer of the thyroid

gland( %négp B{ t,:ugezar%tr)%m&] alg c:!n@er ol}] % reaaq%ang IsraTI% {)fI soﬁ tissue, cancer of the

anap
urethrp fﬁ%bqf@q@enlaws@p@@cer chromc or acute leukemia, Iymphocytlc lymphomas, cancer of

the bladder, cancer of the kidney or ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of

the central nervous system (CNS), primary CNS lymphoma, spinal axis tumors, brain stem glioma, pituitary
adenoma, and combinations thereof.

In yet another embodiment, the cancer is selected from the group consisting of non-small cell lung
cancer (NSCLC), squamous cell carcinoma, hormone-refractory prostate cancer, papillary renal cell
carcinoma, colorectal adenocarcinoma, neuroblastomas, anaplastic large cell lymphoma (ALCL) and
gastric cancer.
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In anot her enbodi nent, the abnormal cell growth is
cancer. I n another enbodi nent, the cancer is sel ected
WO e@m0ba18Yy cancer, bone cancer, pancreatic canP€r/B2o&h/003397
cancer, cancer of the head or neck, cutaneous or
i ntraocul ar nmel anonm, uterine cancer, ovarian cancer,
rectal cancer, cancer of thé-anal region, stomach
cancer, colon cancer, breast cancer, carcinonma of the
fall opi an tubes, carcinoma of the endometrium
clar ydt rapatie mberimendr e xcompeund i gropharmadcetticallyvangéntabje salt thereof is

adminiSt@red a6 @ PRarMbcaulitl doHIpYion EGRIHEING the cBih BRAS 65 th&CBifufl1 b at least one
cancer of the small intestine, cancer

pharmg h(ue‘ el? oeﬁ):cr:]ea gag)?e’c rrier
AP HRY RSN R system cancer of the thyroid gland,

c ek pnalifer emeoqimenit the pigbant iivention proddesea method hisinkiblfingrraMet/HGFR
kinaseGkc@Mgin a%all 04tmiridterh@h torhpoifd /6 theGafttRI1; Of the urethra,

cancer of the penis, prostate cancer, chronic or acute

| eukem a, |ynphocytic |ynphomas, cancer of the

bl adder, cancer of the kidney o téter, renal cel

carci noma, carcinoma of the renal pelvis, neopl asns of

the central nervous system (QNQS, prinmary CNS

| ynphoma, spinal axis tunorsy byain stemgliona,

pituitary adenoma, and conbi ngtions thereof. In yet

anot her enbodi nent, t S selected fromthe

group consisting of ng '] cell lung cancer

(NSCLC), squanpus ce ot , hornone-refractory

prostate cancer, pap Ty reng, cell carcinom

col orectal adenocarci ifjom&' neur 6bl ast omas, anapl astic

| arge cell |ynphoma (ALCL) and gastric cancer.ln yet

anot her enbodi nent, the cqnpound or pharnaceutically
oraph%ﬁ%a%@ttjtégh%cgeglagletsgﬁkeerg{ﬁ I's adm ni S.t ered as a

pharmaceudt’ C conposrtion conprising the conpound of

t Wevet @other amhodimang thet cefl iscastectas &omp e Ireupeagnsiating pRA549 Human Lung
Carcina®g,epitLatsl HunemarGdsei carciony tHTag elier Ceoi 0skciA®HM, Colob@ Human Colon

; S | n nhi bi t
Carcingh A2 QU AU ol Phecd WD Roy, Caliloly WBmo-zst Human
Breast, CareipRssty Mpdlit-Derhe Cpejpanifidneys (MRGK) Frihelisntele MR Carely engineered to
expresaPeghypb@bitie (MBCK-MORa), @iMCD3 Moyse iKidaeyoE gkRéliae ALYEE (Mambn umbilical vein
endotHeli I i r L ; .

) s STk BTN S80S 4310 e
et G MBI o T, MBS 3031 TR rf1OFR V1230, and
HGFRCMt250hona, A498 Human Renal Carcinoma, 786-0 Human

Renal Carcinoma, MBA-MD-231 Human Breast Carcinonma
Madl i n- Dar by Cani ng . Ki.dney. MRCK! ithelial cells,
MDCK cel | s engineesré#?sm't _ rEP coprotein
( Mpex- NVBRE)ycompritizpiphitiios of Kecambipantphuntas| ¢-MeYHGABVEIGse activity by
compduhdiran unbi | i cal vein endothelial cells), Caki-1 Rena
rcigo . I ngi ed 1o express
e 2o Ry @ ite Yedng o i IR SN, G LT RREiapouna 1 orly
at theinfigaigdidege PIGETRIOR 9T for LGRRSHIDYAR 2AHRIEHesy DyStiting iflibition of c-
Met/HBKB-phospribREfldn in BTiLetb. Adpscad: pludiesinadstigdisy ©riave tagsr growth inhibition.
Figure 3: Athymic mice bearing established U887MG tumors (150 mm® were administered

compound 1 orally at the indicated dose or vehicle alone for 9 days. Figure 3A: Studies investigating
tumor growth inhibition. Figure 3B: Studies investigating inhibition of c-Met/HGFR phospharylation.

Figure 4: Daily oral administration of compound 1 to athymic mice bearing large established GTL-
16 tumor xenografts. Figure 4A: Regression of large established GTL-16 tumor xenografts in athymic
mice. Figure 4B: Mouse body weight following daily oral administration of compound 1.
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Figure 1. ATP-conpetitive inhibition of reconbinant,
human c- Met/ HGFR ki nase activity by conpound | .
wWo-2@anes127 At hymi ¢ mce bearing established GTReW882006/003397

tunors were adm ni stered conpound orally at the

i ndi cated dose or vehicle alone for 11 days. Figure

2A: Studies investigating i-fhibition of c- Met/HGR

phosphoryl ation in GIL-16. Figure 2B: Studies

i nvestigating GIL-16 tunor growth inhibition. Figure

3Figuse RyiAgily ordl edmibistaation gf eostalidi slecathyulB7Mee bearipg Seq(it® @stablished
NCI-H4uTE)} PWtﬁmacdiEnBQr&ise F@Gecsﬂnmhﬂﬂ G'eglesﬁB@tn' Anyddic r‘hl&@ bearin establlshed

o+l SRS B 1RSSR f SR Sear T somhiBRT P Y Gt
3Hguresh: futitemoi gifcaey of gatlmqu 1 niah iPM-Ad K- e&efpeodemalvmma@mazmodel (Karpas
299 AUTLOVGRAPFiYUr&bA: Gludidsiidstigatihy tuprk biswBlirhloitiesl Fighiess: alididinvestigating

lmﬂ hymc m ce bearing | arge
mh'b't'&f?fﬁg lkg% é?%r%a tunor xenografts. Figure 4A

Regressi on of |arge established GIL-16 tunor
xenografts in athpeh 'llédm‘e@g_gtlol-?ioﬁuémvéhﬁon Mouse body

V\@hlgggtlndfcgleg QWBaN\gﬁ dQll e)é egr:é(} he?eqmo rt’i‘\es’lwe%\}e%gmgéungé) qgl%ér}gferences

ure
to saltp, é°%(f*%§z et @ed 5@59'?% theeeah @nﬁ oo VISP | SHEEPS N cpRIBaYes of sals
thereof) incliRBygd otyonophs, sterapigpabrs sand lsbigpicatly Gbeledvensinhs thegbssi on
in athymc mce bearing established NC-H441 . Figure

5§r !um)r regression in athym c mce bearing
e ' hed PC-3 tunor xenografts. Figure 6: Antitunor

ef\$ ised bgreiof unirsapthamibe indicated rthé\ileivh Zebiermellasel: pdwetht refers to cell growth
that is Ind&HRRQUNBo RBYEHR reguf@éry ?h%ch%ﬂ@m A 1dD gfec!o)lta& 'lrﬁh%ftl@n)GA

Séél d'lset Sfaerep o el?nsneeg ﬁhervg e lndlcat%dg I'gmﬁemb ntreg ngNFSRﬁaﬂ\i Kevegmg alleviating,
inhibitiper{BrspsPEs?SH IR O RipVeNDe e q;s@@em senditipn fioghick such ftrsm [apRlies of @ng or more
symptdditl o St idisstterat eshdifibr) EMHeieda "treairent” &k ERITRAH, DRERiothednie indicated,

refers {oh‘l% aE%Y?&H Va§ "f;‘é%w %r&gf?heb H%e‘d%{‘élg E‘%gr ences to salts,

ereof, and to
sot \'F&E’ a%fe'" H;?d?rat a%a"aﬁ&ifuttca'mﬂc%%?@éle@ﬁ"% inFludes apid pediffon and base salts
(includingdisal®). ng pol ynor phs, stereoi soners, and isotopically

| QQ@!)I@ deiyf g&cﬁﬂoﬂ RSitd Q@ rfcﬁrﬁéd frdri %{ﬁ' \/Wléﬂ'?& nYS&A e rEF%nqbles include

rwse indic nor nma
the a°§?t8v&SHa“af o PaTSE penit %{fﬁf A AR PR EAEE B, camsyiate
citrate.neslisyigle, esyigte. daroaty, vmetaten bluemptatee glyconateo glgcupdnaieo hexafhtorophosphate,

hxbenzht@h«\ybﬂo&ﬂl&iﬂélchiﬁﬁe Qﬁ;@l@bﬁﬁfd@lbﬂmidémy@%dﬁélﬂﬁtﬁw|s°e§h|onate lactate, malate,
i ndi cal ed rever

it e ey iRl BTl R, ey Aty ocelete
Pa‘m'ﬁt%epm@éﬂ d Sﬁi\ated‘uﬁregm Ghospeateitihygrpaen cnhosr@am appinprets, stearate,
succin@tg, t§iigte, @dsyllelaAd Billgpéeemte @hitssuch di sorder or conditi on.

Tglgta{)lg rbggcfu ngtg %Ferrl%%ed’ fr b&!s%? q\lhpﬁ rf&'}nq‘%on l1.’<§]x1 sSaTcis oéxlgli%l\ém% &\clude the

aluminuig, %fé'f"f‘?\eb&”ﬁtﬁ'f?dic%i?"émyCha'tﬁ'Gv@!Eth%%“"E%étﬂ"aﬁ@}eeﬂ'vlc"t%é/slﬂ%rmﬁgnes'um
megluthipb @tamire ppitdssiah | sodiamciegpictamme aad ik 'saits1cl udes aci d

apgid loRBw 3R LuiBR SHnS Al desutitdn) GLIABHLAG s8sS el Bhndbook of Pharmaceutical
Salts: Properties, Selection, and Use” by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002),
the disclosure of which is incorporated herein by reference in its entirety.

A pharmaceutically acceptable salt of the inventive compounds can be readily prepared by mixing
together solutions of the compound and the desired acid or base, as appropriate. The salt may precipitate
from solution and be collected by filtration or may be recovered by evaporation of the solvent. The degree
of ionization in the sailt may vary from completely ionized to almost non-ionized.

The compounds of the invention may exist in both unsolvated and solvated forms. The term
‘solvate’ is used herein to describe a molecular complex comprising the compound of the invention and
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Suitabl e acid addition salts are fornmed from aci ds
whi ch formnon-toxic salts. Exanples include the
w@e®racas7 aspart at e, benzoate, besyl ate, PCT/IB2006/003397

bi car bonat e/ car bonat e, bi sul phate/sul fate, borate,
cansyl ate, citrate, edisylate, esylate, formate,
fumarate, gluceptate, glucoivate, gl ucuronate,
hexaf | uor ophosphat e, hi benzat e,
hydr ochl ori de/ chl ori de, hydrobrom de/ brom de,

one onhryidé@h@ﬁhb&hﬁi{damﬂéddq:taﬂléﬁﬂ\]&hﬂﬁ@édﬂles|f6§£‘dxéﬁnﬁe JARhA! Bhe term ‘hydrate’ is

emplog?d ﬁﬁe{q a t e Z?st %atelm3 ?—'ﬁrﬁ\tageutl&?\f Qé/ceélgﬂlg %?lvat?s in accordance with the

lnvent@p df‘ é hyggggp aqng soﬂyg‘eﬁ] \ylmf%n trﬁapﬁg\@f\te of crystalhzatlon may be isotopically
substifnted sgod) DL @ /dhscktong ads-OMBas phat e/ di hydr ogen phosphat e,

aﬁ'ﬁ& m@ér@f:rﬁalsoslha@d'eéqs%topé%{fy%b@%& gcm@%c}sr \% & arg %%WICQF tg compound 1,

trifluoroacet at e base salt
except BRtPBR O PURAIBRS BE "HACEH DY B HPR SRUNIGR oM 3sg oF 'Ei%ﬁﬂb‘l“é%’ different
from iha Glomile mbdseorahassi nuonber asugliynfonrel, in netuzat EXMIesGﬁhSD[dp& that can be

incorpbfafdaliMe corﬁiﬁo%ﬁﬁyéfqm H@entlg{ PIL:I%E B&oped oY ﬁ'd?(?gen g%?doﬂ Chitrogen, oxygen,

phosepi i Roore ot Sy, Sif B A0y P Qéar%v.@v&%n OstiPt ZB1°%5. . and

*Cl, mpérmetively.e Gompauntly ofdtbe eppsert ryestiah aq plspractiigaitybamodptable salts of said
compcﬂﬂai Wi@ﬁ? bUritéﬁﬁﬂhe Sfé?eﬁ&nttdﬂ@@ 6t ésQfﬂd/orSﬁllle@ ‘fs‘b{ogéb of dBHdr ASRs, are within

i scBt 33yl SErgR pisbisg ke etk of b Pat iy orcxamole
those fyyo iaieh Fasieaeive isolopes wigh as atyand A'Cpare inepreeretedl cat lugeful in drug andior
substrareaiefieaidtrbutonlabsa9f. TiRted NS TH] AR &&U@ans"‘eaaﬁot&%s are particularly

preferFe%qgrlt*e“" Cfggeeﬁ% ﬁi}grag(y Jnd)gg{égtag @9 ehﬂ@ér gu% tHutfoQ %h Pi%awelh {sotopes such

as deqtﬁrém’;s Ef‘f t Hn@y aﬁ?rg e?rﬁlqtgqrép@p(bqﬁvgr@ggg [eélﬂtlrgﬁ@mtggeater metabolic stability,
for exeroplé @xcreasdd Iy vifo Halfitatdr esvuced doaagebequir@nstscana cheaye, may be preferred in

some%v@a%@éeg lonn g&os aﬂay ﬁg%lgf%po;miel &%ﬁ; Rfentdn Jagagxeﬁag'y oy BE prepared by

romco Ioni ze

caryig i P RSros HES oAU M B T-PE s PTRPUTR FFIGE & X7Hy avaiable
lsotoplcallyb@lehd teasot fond sab-isniubisihf ItEteddeagentns. The term

3’@0‘4@&%% 'wﬁth%dscGSé' 8f fhe litvehlRn Grd Q&n;ﬁexg@ls&ﬁ%saélathrates drug-host

X SONPLi sin
ncus SR OIS 6T WGV TLAFTPL AR TR T ok RiTe e SCiiopi et are present i
stoichigpietsie gt ron;stojchiometyie mppunts. Alsh inglbiied aTgeompiaxen offiyedkrag edntaining two or
more &@'ﬁhcﬁéﬁﬂdr wbtgdhid damp6rzhiéaihtch infay B@tn%t’o«chﬁ’h&ﬁ@&@ﬁh‘-@ﬂo%ﬁb%é’tnc amounts.
The r%glﬁﬁg h@)&&%o%%)ggg ﬁ J{ﬂdaggrﬁallgag eed WIort p%nthlngselgr Eg f’i re¥|ew of such
°°mp'6¥%§sieﬁlJl ﬁ’hi?ﬂ PENe4RY 188°-1288ty ﬁa@buan )QALQH%§97Q) U@ disclesugg, of which is
incorpbi2@d heeinag effoaee indSeBvB®. The i nvention al so incl udes
| L QR mRlkdiys | abel ed conpounds, which are identical to
t that one or npre at orrs are repl aced

cQmpound , . exce
by & FOTRabfe i VoMo Pk Pe SHEBEelse Pl <OrAL FHFRShation may involve
swallaghiirfgf o that tthef compound @ntatsang gastreistsstiosl traess bnecate rsullisgral ddministration

may bfe%@ggyédrrﬂ)g Plﬁj(:ﬁ’{h@ corfptRRPefRss Ab bfo§d)§tr‘39rﬁ E.\r/éecﬂﬁonﬁﬁél mQFlh de

| SRR s st AR AP TIG Mol 790, BT e aieh e tabets, capsules
contaipihg ppticiiales, ligidsf o powldengolokengesafirgiuding dmwdaféled)s oews amulfHand nano-
particaldtes, 586 solid Golutibr Nipodd¥a, fileQincldind” mudRddnesied ovtiBE, spAP8 and liquid

formu%go |, respecti vely. Conpounds of the present i nvent i on
' pharmaceutical ly acceptable salts of said
céﬁ’p'é iy giationd ingldecsympensinng; prdutiafisp sysvnsrand elixisel Susfofoopations may be

used @§1@lleR in QA6 hard B4RRES arf tyDENP inciddOaBharPERuivallyNdddeptable carrier, for
example, water, ethanol, polyethylene glycol, propylene glycol, methylcellulose, or a suitable oil, and one
or more emulsifying agents and/or suspending agents. Liquid formulations may also be prepared by the
reconstitution of a solid, for example, from a sachet.
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the scope of this invention. Certain
i sot opi cal l y-1 abel ed conpounds of the present
wOo pwenedleh, for exanple those into which radi OBCT/IB2606/003397
I sot opes such as 3H and 14C are incorporated, are
useful in drug and/or substrate tissue distribution
assays. Tritiated, i.e., 3H8-and carbon-14, i.e., 14C,
i sotopes are particularly preferred for their ease of
preparation and detectability. Further, substitution
wiThén coverpundsrof theditveptios naycisods udediindast-tisgolving efast-dRitegcding dosage

forms 8fidh04sAh&s8 dkstriPed h%&éﬂ?ﬁ%lrﬁl&h ﬁd\ﬁ@r@ﬁ&ﬁ@ ﬁatérﬁ@ Y I;]téér)(g%élfe 39 'BY Liang and

chon BP0 e e 8 e e B e o SR o R Y e o
hé&nttebletriggagh éorps, atrendiegion dese.dhedrag mewmeieandes. 1 widh to 80 wi% of the
dosagk $6Hn0 mbfeaw.aéw 4e b b, GO 8P A df lhe%saba lfo$ml IR\4RBidnQD tH5ePdtug, tablets

oo B S PGB i bk oo, o
carboxyggHyl yelbll?a@ | edidiun j cgacbowymieadu onlluloabepresparn@a@@nsocﬁm grospovidone,
polyvifiyrroiRiehe) i@l banubsdh eligebrysenige tbiiulobé, Swdr Wy%@ﬁltdféci RydFoxypropy!

cellulotis{-;‘1 estaﬁ ?rggqutla&&est%& %Qtsl)cﬁlrl]n er ﬁatg %@\L ?@e%e %%ﬁ Pralntnwm ?orqunse from
T wt%doft Wi Pref%ablyﬁ"@méfvﬁ%é%%ﬁ"/bﬁ é’l? d@éﬁ% &8s, the drug and

h @iriderarage ganerayndsed o iglpext ediheamatwahtﬁas@d a tablet formulation. Suitable binders

lncludg%céér%tﬁlmbodmﬁgsbc?é’fému% s, ‘po gth l&\%l )?L%Id n2fufal and slynthetic gums,

exes of contal ni nore or
polwlgygtg? E)lldonem afegsﬁtfntzee SW%BHW%(VWHVEFF"W&V ﬁ'@ r?yﬁroxypropyl methylcellulose.
Tablets tnayGitsocnoethin idiueots, suoin as taotosd (nomebydiate, sprayHdried mohbéledrate, anhydrous

and tHeORkb), HaﬂﬂtopQﬁm AR BYcrBR, HBIE %rooﬂ@{aﬁlh@!:élluloéeo Qﬂal%ﬁ(imd dibasic
For a review of such conpl exes, see

°a'c‘“Bﬁ8?ﬁ?F§8|'ﬂV%a?{ '(8), 1269-1288 by Hal eblian (August
1970%ts mayealsi aptitnaliingludsf sudasec hctives agantso sysh raat sedivindaweyl rsulfate and

polysddatd 80, @h& @IG:lGnth BudhlaS sREdn didddK- an@fa@d VOeHN ;fﬂés‘éﬁtr ﬁﬁﬂa&g‘acwlaeagents are
typlcafg? HFIQHLH\QS of (Pro Bg%vt% ? w{% gfl?heWet asn Wgﬁc{n nts tyﬁlcglrygr mtcbnza \Q/t /oy to 1 wi% of

rati on may I nvolve’
the taplge corrpound enters the gastrointestinal tract, or
buabiets asb gebdvhlygotah I@gisant Sich aiks i tdgnédRyh htearaemaw.ad ste¥rate, zinc

stearaﬂr? 'Os‘F}nél%rﬁ gﬁﬁgﬁgﬁ%% aﬁ@%&tﬁ'eg Qiem9+nggvgrp% %r%?e”&nﬂ{ %o%ﬁM béuryl sulphate.

, rmul ati ons su
Lubricgeis-aeneEdlly gieiPerient fIATRYB!S S0 AR SH8 Forl 1 o RESTeghlyroms0.5 with to 3wt

of thetablgt.et s, capsul es containing particulates, |iquids, or

p Q)Wé? rc§nveht%ﬁ§ "iﬁb@éﬂeﬁisnﬁéll}&' el'r‘lg-ojaaéiﬁé' Aoibrhd Qg)onng REWMREs, preservatives

ot and nanopartlcu ates, gels, solid solution,
an ﬁseﬁﬁ?ﬁ'ﬂ%agef‘ ims (including muco-adhesive), ovul es,
5 [FeryBlac rblelsi cquiaic up &7 3holieA0] wHsirugl Frou bu i WA tmisba$O widk binder,

from AbAGH QG SSRGS VAMSdilusd) fkbni BBbSH 2 Sk WPSbodNfb @bd ¥ibiktSarant, and from
about%lﬁggnj o ?t%lwgpglbrr'[%xt be used as fillers in soft or

ically include a pharnmaceutically
ad é@ﬁt%ﬁ%m%ber@@ﬂes?eé direellu ety sollexja fasm tabletsh Babtstt blends or portions of

blendp @by aitefmakienebedlat s oy, opmeipyraftted) MEE Bdngealed, or extruded before tableting.
The fi HQ?RPXUI%SL Lnlél/ ﬂgﬁde o% oﬁnc?r%' ia&é’r? Ll?d rﬁ)%J be cgﬁgd cgﬂﬁcog{fd m?e%;apsulated

f di p?r{ﬂrrgyl?t@ﬁ §f ﬁg@ts éﬁ disgugsad &c@&dﬂ@@hgma@q@@al Dosage Igorms Tablets, Vol.
", byr BC biBlssrmarubind D, Ddchraars Aarek) Diekier, XTI YE, 1980 qrBBAl 0-8247-6918-X), the

dlsclo%&%\thlcmzh nc%%%fé‘d'ﬂgém%@ rJfQ@nclaEh E%Btlirgt . may al so be used

Il’é da ssol Vlng fast-disintegratin dos_age_ .
olid formulations for oral”administration may be Tormulated to be immediate and/or modified

release. Modified release formulations include delayed-, sustained-, pulsed-, controlled-, targeted and
programmed release.

Suitable modified release formulations are described in U.S. Patent No. 6,106,864. Details of
other suitable release technologies such as high energy dispersions and osmotic and coated particles can
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fornms such as those described in Expert Opinion in
Therapeutic Patents, (6), 981-986 by Liang and Chen
W@ 200036181 he di scl osure of which is incorporatBdI/B0e&/003397

by reference in its entirety. For tablet dosage forns,
dependi ng on dose, the drug may make up from1l wt%to
80 w % of the dosage form +1ftre typically from5 w %
to 60 wt % of the dosage form In addition to the drug,
tabl ets generally contain a disintegrant. Exanpl es of

be fourttl i \ferreq) eta tPharmacdutichb TevbklaggnOsdiae, @B(2)y Hyle ¢d0at)eTheasel bituhewing gum

to aclﬁé}/retlgﬁyﬂgé I%Yéas& ?sl Aegér Fc? in \ﬁéldgh@f@@ afﬁéoaﬁ%? JQQ/ l)f these references are

ose, croscarnellose sodium crospovi done,
incorpgatag\erei bdy‘?f?’ﬁp‘iedb'ﬁé" eistiefyl cel | ul ose,
miRarenteray Admihisiratien cel | ul ose, | ower al kyl -substituted

hWﬂE Q&ﬁ %u?h@% b REINVaHIGS Ray EABE Qdmlﬁ@@&@ Ld?%ﬁtlg lirk& ﬁ‘:e sb‘c@[i ‘%{?eam into

iSOG FISGHT AP0 SIGh e S RES o SPEP AL IR e iravencus,
intraatteyiaR O inglapériddnegélhe mtd@tgqu;gle nbaventri®iland emgal.mtlgalg e m@a@rmay intracranial,

|ntran+ﬂx§¢ﬁ%r teu% é%&ﬁéﬂeo@@ B@&bi\é@leﬂé&@|fdrtphr%§teﬁa9ao%lﬁlﬁ||%hcﬁxt include needle (including
e, mcrocryst alline

m‘°’°é‘8‘?{n’l r“begéfs 0 geff‘eﬁ ‘"’e§ﬁ3g°'aaf‘9"‘¥”6'8’|‘ {%gqrw Fene glycol,
ndtaganteral émmulggms leea tyeicgiy) saueoprofajulions, WG mey Ceftaie excipients such as
salts, REr8gytidtes Rhd BeifeRiPdgets (HMfEHaBX bR SHPY frofd tolt) aR€ f@BBme applications,

they .ﬂ%ﬂ{ or%l(é{'g 8{%& fc{malg&]i gﬁ% Ltg llt]-? ﬁo% aq-ll;g% %Elﬁtioﬂ%y asa% gdrted form to be used in

comuacmwtfm%@P'Wﬁ@hfﬂ%ﬂsémmarﬂmwﬁ wiied the | ke)

e iptephrationydf pﬁr@rhterald’ﬁ)ﬂ:fafﬂ:&@ undetl StEdE egnditiarishiot @ample, by lyophilization,
may § 9%5(‘)@%@!5#({}@ ?@tlah grmaﬁélﬁ{:&ﬁ técﬁ’rf%egbvgﬂac‘\b n Baﬂhogé Ytied in the

phosphat e ets may al so” optiona
at. jnclude surface active agents, such as sodi um I aur yl
s Ullhke @blebilgn df qoipyeds bfahqaln%pormqsdd ol thel prapasation ohpaganteral solutions may
be inctbask® Bf tHd &élo@%pﬁma&%ﬁmme@cmrq@&e Blich a3Ukd RESEpdR&ioh b€ solubility-
nts are typically in anounts of fromOZwt)) 5

e“ha'\‘ﬁ?“/”ag?mst he tablet, and glidants typically fromO. 2 W %

t drommyatiopsofor parenteraladatinistratipn| reaybedbrywiatpdrte iba [imyediale eragd/qr modified
releadell MobifigtNtefeaSd! fofm@stioRPBOG SR diBySd- CalsRingd-, §§l§&li Wahtrolled-, targeted and

progréc'r;lrg?J %e%ée Zl‘hug cg'r% eoﬁl[m%to? ‘the g\getn{’lon m%)ﬁ gé ¥o dmul&r? agt eﬁohaa semi-solid, or

um st ear
th'XOt@BFdHa't’ é°f E‘UEF'F*E%?H §s garimpianted, depop PWN’Q@@ ﬁ‘POdlfﬁd a?i?ﬂ§ﬁt°§ the active
compburdnE@mples vt shri PrruktionsHclupé erligcadiddystdntseiitt OGBA miclaspires.
w % of the tablet. Other conventional ingredients
i ncl ude anti-oxidants, colorants, flavoring agents,
priagicalAddminisiation g t ast e- maski ng agents. Exenpl ary
t difleetrspaiods cfithe inyentioo meal eled bB&iimiisterelt tagicallf todie skinowmuddsa, that is,

derm?!l% % ﬁ&sé’é?l‘a!aﬂy %lc‘é\ftfo/ﬁnhia{HAE for thfsrp(awo@%ﬁde%e@ (ﬁirto ?el@ ReakMs, solutions,

from about
cearty o ioay SRS EmoRy BRI, Sk, et dplos e, sponges.
fibers) bandpgesrand rerbdrestsidnb. e higgsomay Mai atso ipp rueers dbicl cartdrs ynclgde alcohol,

waterbb/uné@| i liquidpetrBiEflint WikHe @bfolatth FlyBdrinDbEHRESIeRY gIRSI drdPrshylene glycol.
Penep ation enhancers may be incorporated; see, for example, J Pharm Sci, 88 (10), 955-958 by Finnin
and Morgan (October 1999). Other means of topical administration include delivery by electroporation,

iontophoresis, phonophoresis, sonophorésis and micro needle or needle-free (e.g. Powderject™,
Bioject™, efc.) injection. The disclosures of these references are incorporated herein by reference in their
entireties.

Formulations for topical administration may be formulated to be immediate and/or modified
release. Modified release formulations include delayed-, sustained-, pulsed-, controlled-, targeted and
programmed release.
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bl ends may alternatively be wet-, dry-, or
nmelt-granul ated, nelt congeal ed, or extruded before
wao abie6d1sy. The final fornulation may incl ude BPCEIR006/003397
nore | ayers and may be coated or uncoated; or
encapsul ated. The fornulation of tablets is discussed
in detail in "Pharnmaceuticall®Posage Forns: Tablets,
Vol . 1", by H Lieberman and L. Lachman, Marcel
Dekker, N. Y., NY., 1980 (I SBN 0-8247-691 8-X), the
di Inhelediniianasat Adnkinisttations i ncor porated herein by

r efelcefsdtinds of ltHeSnv%ﬁltoh Qéﬂ é(so bg‘ébﬂn ﬂlsfeﬂidﬁﬂ#aﬁédaw b Phal&iod!typically in

m n| t ratlo
e AT 810 lob B Koneh ¥ WP PeateRelicnato e it e o o @
mlxe¢ ?RfTPPB@RS“ srticlsy der-exargpie traikadewdth phesphalipigs, sufoas phsisphatidyicholine) from a

dry pbvadegiethal oAb @ biapiaR flont & b@%ﬁzed%t&iﬁ&] Rinip0§hrdyl f6mizer (preferably
an at%nq %%@?g%élggt%d%dpgm?s% ?rﬁ(%%ggrfh%) ) orr] %i?uﬁz’er Pat%%mvith’élgt' the use of a

suitabl PIRPRIPR GTUER 28 (1dH 2istrafeseetiane ppY 1 élizéiﬁb?“éﬁp&ﬂ@f@?ﬁ@a"e For intranasal
use, msmwdemmﬁblmatb&ddmm agéhefbr aemlps drassand of dycly@iximn. et
a/ The PF@EJ@&F&%@%@ pl]_rﬁ;';’ V\ng gg%tzg] Ellzelzl.%(ﬂ%}ls a]solﬂﬂf%n 81’ suspension

I eve con
of the é‘?"é“gé'é’(?) S PR HS g@ﬁé@m sthapel. aueRys FFPlsor a suitable
alternafivetagers éor dispersiag) Gelsbilixing, dr etendmgreléaad ohibe @ctive [xy/propellant(s) as solvent

and é’n%f)t%hﬁréﬁr?aciaﬂt Elp.:ﬁ'aE s&ihiah Erﬁfebt@ %lelcp é%rde&'taﬁroﬁéolactlc acid.
strat ounds _ of th% ent i

bePMatlise B & PR aolfer L FRETRRR (P HRIOR, B8 Progu (s Hipgeed o a size
suitalyig) §ar | delivepr by rinhelation (typiceliynlass themydnmicBus)t afhie mayaes a¢hiaved by any

apprdpféte rd:brﬂfnﬁlhtlr@d AeiRb® L JuBR 1a8 Rpitd (}ét Uflfind, rrhrdauw FU Fnilling, supercritical fluid

procesp ;lgrtg?o r¥1 %grlzo%amclesn Rlpﬁﬁrggsbl?egp???%ﬁhlzatlo oly g%r?)én?}wgg
i nEaradesAAPas. foreXamRigiTe aelatin o HBME: Blstararnscaeridgsk fiot wslinsan inhaler

or indléidfoC @ay b® forrﬁ@ﬁt@@toeéoa{alnaﬂmmﬂérsﬁ\&&t thartompélnd @€ theeR@htdn, a suitable
powdgll Qé‘sle LQQEI'P Gs rQé&,[:,Q fop géﬂ:ln %d : %e%mi;\cse B‘B& ﬁ”‘g s%cli ag Gfleucme mannitol, or

mag’\eﬂ{"ﬁﬁiea'iaFeoﬁ%e laptesq Wb\f Eea?r]hi//d'%{ﬁt?é #utge §R§'I"lﬁf "*@r@m\mfd&tﬁ pegjerably the
latter cOthérasuitabiexexcipiests irslusel déxtrars gleedse smaltosy, barhiyodl glite Sfruateske, sucrose and
trehafdtd f ering agents (preferably to a pH of from3 to 9),

buf, .f orrea i.cations, ) be nore suitabl

Do RESE sBiRS SPCll ot ah o AN o8 FeT B a o produce s
fine rojstimeay cordaimirery 1hmto28md of the crompundef the invetioh per sstuitioalahdthe actuation

volunERbE L@y SidmhRStoSToBhll. | @, tydioal Qﬂﬁl.rﬂatfoﬁ HR1BS &r comphifid of the invention,
props@egn &ﬁlfcﬂ g%é)rﬁ]e ?vf trelp ae( ans eré‘ s%{)x n;g ﬁ %g}ar nd's(:"orlv S§§ (:Y‘thllcl-\ may be used
'nsteadééarpmens@ly@m @é'ﬁ?ﬁ Qlw@dangsﬁplvﬁhv@!‘alw d phar maceut i cal

t esuitatid) iebra)uth 168 OMéhtHoD ahd BEmé&tol, | @@ CswieBtchéte, &lch . asTéh%charln or
saccl'?aﬂlll %H IJFA tn¥ I){Q:fe a%ggq) %%chjsg fﬁInulg % Pt¥lg rﬁv'ergﬂ th%&%eé %r nh%ed/mtranasal

eparat'i o par entera I ons

adm"Eif}'aE"H‘e use of appropriate for rrul ation t echnl ques such
asFdriw@ations foF Wbﬂ/ﬁnﬁﬁnaﬁﬁl Aminisbatloh tnysneafothulged @by Bimediate and/or

modn’i:e‘a Q@Qs@hélgf For egéém 'i)ag[bﬁ raétkc c%gy@om §c§or @PLR)” M%Xedqglease formulations

formul ate
include delayed-, sustalned- pulsed- controlled- targeted and programmed release.

In the case of dry powder inhalers and aerosols, the dosage unit is determined by means of a
valve which delivers a metered amount. Units in accordance with the invention are typically arranged to
administer a metered dose or “puff’ containing a desired mount of the compound of the invention. The
overall daily dose may be administered in a single dose or, more usually, as divided doses throughout the
day.
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rel ease. Moddified release formnul ations include

del ayed-, sustained-, pulsed-, controlled-, targeted
w@nw7p6cagT amed rel ease. Thus conpounds of thePCT/1B2006/003397

invention may be fornulated as a solid, sem -solid, or

thixotropic liquid for adm nistration as an inpl anted

depot providing nodified relléase of the active

conpound. Exanpl es of such fornul ati ons include

drug-coated stents and PGLA m crospheres. Topica

Adettalilsitavaginabfdmitisirationpounds of the invention may al so
b%oﬁaﬁ&]n@é &ttl?er|%nﬁdhnﬁ§y%ela}ﬁmh@teFela¢ec%ﬂ& Br mQHCFQIS&amBIQ% the form of

or transderma ical fornulations
2 suppifor P D8P RGPS o Lo tiraploy fege, i rous amatives
may begkadtas@proprigleeans, oi nt ments, dusting powders,
d rF%ﬁnﬁlldﬂ&ﬁ. forfr&it’éWaglrfal écﬁﬁﬁmstﬁkdnﬂn %@Jﬂﬁ?ﬂatew B&'i®mediate and/or modified

releas%nﬂp HJF ofnrgne%h%'gs B%'é% %Eyed- | %lataIB%J] U%Lgﬁfd' f?wo&e‘ﬁ- targeted and
progragamedirgleasei ncl ude al cohol, water, mineral oil, liquid
petrol atum white petrol at um gI ycerin, pol yet hyl ene
gld’cﬁlQJAMﬂB K)Q‘pyl ene glycol. Penetration enhancers nay
see, for exanple, J Pharm Sci, 88
( f@)ﬂpowsofgs%mwﬂm WAY AsabRAIVHTREH ticetyob éte sy99oFar, typically in the
form 6k freps ofeadnticranizell GPspeasiorn BNBINItEH i isbibhic,| FHEhdjdbeadd eletily &Bbhe. Other

formu@fon@l ﬁﬁ&ﬂré’ﬂ&f @L dé? amdi %G&PDF unl@tﬁétﬁn lﬁlﬂ@gongeﬁtfl %Podegradable (eg.

oresi s an M Cro needad g.
absor?%wd&l Js;éodag?st Ir:ﬁllag%‘) @P%E?T? ?ﬁegra@qb@ §e % 8 fl(@e?)l |5ﬁlant$h\éafers lenses and
particglats oF @ssinulas systenishegad asefiesomas eshms@nesneq:romfeabm as crossed-linked
polya@ﬁ?&a LRiddY pbififiRBES, | Ryshilc &rbt ' raEt t8RtosiE owl“@ltb Q8S  example,

str fornulate
el gl PR NMF*?Y'%%”?SQ b FPm Rl R 8 eolyssconarde
polymie r L lexaminisn suelan c guml emee | by incbrporateds tiegietherd with pail psesdrvative, such as

benzaM@Rilih Qhibrid- Sucﬁ RFEe4ie6ks rﬂ%ld@rb@ Qélﬂmgy |ontophoreS|s

c SoRRTRere e bBRAS G ) B Bl RS Mrmppi gror moded
r e'eaﬁenMP‘af*Psz&leP? fermufionsninglbaet dedpyed-t wﬁamm yulises-t ¢patréligg-mtargeted, or
programimedi releasepowder (either al one, as a m xture, for
exanple, in a dry blend with |actose, or as a m xed
conponent particle, for exanple, mxed with
such as phosphatidylcholine) froma dry
p daoheounds kfathe rinventioa Snayrbeaembimed withp salybld macro@olecular entities, such as

cyclocﬁe&tﬁﬁ'%H& 'sélﬁgle‘:&'ﬁté@l\/&efheregfl"mjpoly%m?@éfe @éo@mnﬁﬁﬂnﬁaml%@ers in order to

merol B oI e i dri. St PR Topup sy BB R ee h ony of e
aforeméngiongd grodds chaduinistedtibe pr opel | ant, such as

1 Dlugloyaocieﬁﬁlﬁ %f)ﬂnblébfe@efoh@%p@ ar]e f@un@ tg b% g%nerally useful for most dosage
ranas

forms ang a%mmrs ra lon rglbe 8%6 fkl/Séon aagngnr}on II}C(SIFIO%)?%FP[%?)SS "%XYE o%sgﬁ As an
a'tem@iwe W@&@m'?ﬁaﬁm vithéheuiress tharchglasigxtiromewaieniised apamauixiliary additive, .e.

as a S @ydlluéﬂtom soRibilized! NP dbrhideily G tf& tH&seapu%bEéH hr@ﬂalﬁ% beta- and
gamn'i%%ﬁgg&féxc’(h Q{m&eg f%@ﬁ%q{e f)aun% in tIJ(‘lﬁ' l—l’mec%%r{ ﬂos V?IO 98/11172 WO

aqueous
94/02318szqdt ‘W) %’%M%ﬁ%é*ﬁ%ur@@ﬁﬂvh%ﬁredm@omaﬁ%gerem by reference in their
entire®a8| ubi | i zi ng, or extending release of the active, a
propel l ant(s) as solvent and an optional surfactant,
such as sorbitan trioleate, oleic acid, or an
ol8&eacti c aci d.
The amount of the active compound administered will be dependent on the subject being treated,

the severity of the disorder or condition, the rate of administration, the disposition of the compound and the
discretion of the prescribing physician. However, an effective dosage is typically in the range of about 0.001
to about 100 mg per kg body weight per day, preferably about 0.01 to about 35 mg/kg/day, in single or
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Prior to use in a dry powder or suspension
formul ation, the drug product is mcronized to a size
waeiorad1e7 f or del i very by inhal ation (typical | pCT/@82906/003397

than 5 microns). This may be achieved by any

appropriate conm nuting met hod such as spiral jet

mlling, fluid bed jet m i %g, supercritical fluid

processing to form nanoparticles, high pressure

honogeni zati on, or spray drying. Capsul es (made, for
dividecbsiaspy| Fier a T4 ksrhugjan, & Woulgramamniits) abot G OF ttexphout780 mo/day, preferably about

0.7 to @Bdukt R50BGRSal.On 44f8 irstinéd, dddhay larelswelownm&mram lof KB ¥foRBaid range
may be%g}yltlﬁk eagec&lgtec\%%% gthgtl &23@% IJ;% d%sest e Co $ gv@?ou? 8ausmg any

h ®a3

harmﬂg ,sudg tegqacé hmtgﬁachdarpgrqogﬁs w@qdf lptg rse@(ﬁ’; gmaller doses for administration
throughelt e@ayne, mannitol, or nmagnesi um stearate. The

| act ose may be anhydrous or in the formof the

nmonohydrate, preferably the latter. O her suitable

e@gbg@its i ncl ude dextran, glucose, maltose,

S Grabintahl as itaydyidesitaple ftor auntigiser, a Srbinatied dactivé cahmuesefor &xample, for
the puﬁ}f.')%é é‘fkillegtma Ql ddhublﬁé} dfsgéégl& &nki@bh, §t Y wiRGnd J&]g;?enof ‘?ﬂecb'?éséﬁt invention that

el ectro ro namCSt rO uce ¢ I ne mst nay
two OFd'l}_ﬁ{f %ﬁm?qegtﬁelfﬁ@pqsgl WRIGHERSEATS aFpmpetd in accordance with
the inygmiiem tmay rcomnlerakvtb@atonbnedmdthe Hiarmaaf taulditt $uitabley &r wnagimimistration of the

compdéﬂibb/s f'fiﬂmh@ rkk oit tﬁe (b indudey RiF& er@EJEHJa%t A dcolikAl qgfﬁposmons

o eafl 8% VR SHUTLT O USOLEL O B R, SR APY G orgrats rtdiing said
compasipyee AEeh ARt entaingfy diyjded boltle, prriivided doilafackst. dpyexampde gi suciok kit is the

familidr Blished @eck Ybattented paakding of tiRéth hgiRs Bhd/e@like. Sui t abl e
f Ll'ﬁé,{ %tsdf t?éu?\ben@tﬁ\ {le&‘ﬁil%rﬁﬁ&ﬁtaén? \fgr ﬂ&erinﬂ or ffer, Oent Hﬁ)saﬁ,a forms, for

sweet eners
example, ogaeréicpafe@te[qﬁ & @dpigisteiinadhe mgra@fcomﬁganopﬁ,@ﬁtﬁﬁ@ﬁt dosage mtervals or
for titratint eneckephrite ton mkiﬁ?dne dgdinst sraEmsinbr. Belassit GinpRint fthe kit typically includes

dm ni strati on may

dlrecug&rf?}gdﬂnfsggg %@ﬁ’l@rg{gfi g’{tigg%%@% aigrmdl fied rel ease

usi ng, for exarrpl e, poly(DL-lactic-coglycolic acid

(PGA). Modified rel ease Exammigsati ons i ncl ude

. del ayed-, sustained-, pulsed-, controlled-, targeted

In-vitra A3sa¥s ogr anmed rel ease. In the case of dry powder

I IMagerigls andiethaier osol s, t he dosage unit is determ ned

by UBaRSieds @ val ve which delivers a netered anount.

Units 1.n accordan W|th t he i nvention are typ| cally

ar | figas i Sa netered dose or "puff"

c dhe &iophemicah Kidkties ot conmennd g ffort the inbibitipo wh theof-MethHSFR kinase were

deterriuﬁééﬂfiﬁninr@b gehBRI SrY@Gak o Fdhiloy Nﬁl@ﬁ &xid&n %t 2} w‘#fféostb NTBAumover as

ot & Bl s 3G, S BRI R e O TS EPL e for 10
minutes@EB 6 Gn ke %ﬁawm@m@tf—ﬁ/@qu@w ofdlye HMetAiGTiRenztres: Edzyme inhibitors reduce

the me&titedl dcyvitplof thadinByid. Yin the rcorﬂi}ﬁéﬁliﬁjc&lpleki rbpécﬁr%plfd&fn{&ri&f asBay the time-
depenﬁém gl%ﬁﬂxéngr( %"ADB%B%%rkiﬁasqu g&gr lne% b){ anaPS|s QHﬁe rafe of corpg%lm;\)/tlgg .of NADH

rous alter
by meﬁgye%t g@@qjdeﬁ@as&prp?%fbpme@t 340 nm. As the kinase enzyme produces ADP it is re-

converted to ATP. by reaction with phosphoenol pyruvate and pyruvate kinase. Pyruvate is also produced
in this reaction. Pyruvate is subsequently converted to lactate by reaction with lactate dehydrogenase,
which simultaneously converts NADH to NAD. NADH has a measurable absorbance at 340 nm whereas
NAD does not. Therefore, the assay endpoint is measured by spectrophotometry at 340 nm at the
designated time points.
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Formul ati ons for rectal/vaginal adm nistration may be
formul ated to be i medi ate and/ or nodified rel ease.
woLes@d’ rel ease formul ati ons include del ayedPCT/1B2006/003397
sust ai ned-, pul sed-, controlled-, targeted and
programed rel ease. Ccul ar Adm ni strati on Conpounds of
the invention nay al so be athri ni stered di rectly to the
eye or ear, typically in the formof drops of a
m croni zed suspen5| on or soI ution in isotonic,
pllSigng pche ssedssavidethads Alstatedr | at i ons
sKIhdisab mrefm-d.m@u oo 1(a<l’wbrl&hyc&hca’mdﬂloﬁlpﬁ<§rrt@hdcﬂfﬁn infCthélB&3ay. Briefly,

substrzai*?ésr\f/énae olveg &a%i ﬁ%e@qg‘?oﬁtmé to lfs lﬂzggﬁlpﬁmaﬁ gaggrt ?89 ﬂg%ﬁé H1 (10x

working SBPEHI D, MYCHQIFSSPH 7 K1l Op WPRAng Giosk i S5, B LT B and ATF2
(which S/ tybieally stosatcAt ac29x mioting ISE D50l TR IPRIST. 5, A5 olvy KD, GUeIM EGTA,

0.03% E?s%; §5’ %%%e&yckﬂoﬂg%%%ﬁ%ﬁ%mé' b rﬁ\ﬁ'#ﬂASFp&deoVWh' rﬁér&l%tbglhanoi) The

uroni ¢ . acl SIC exa
oche e O SRR LA RIP B TR BRI 7 € 85 P 5 - 10 mU
of the @zyme binpbice dEubaled sih 8 mM MORR D 7APO.R yBGERTAISD i EAIYAAPFAKKK, 10

mM Mepéemeand prrATM@dmheact.@x@I 2dBrodl usao émvpnhﬁ do?%ﬁl"reﬁigﬁ at e&ired). The

reacton 1P gt B, SR a4 PR S Tombrler st ges ot room
temperatyrg, thghgqc@gn is stopred v tha tatdiien of 61!l of @aLd%aphosphord acid solution. 10 pl of the

reactiofl (9 théH éﬁoftéﬂ dritda PRYfiltBiehat SHAHsASPfireb @mBETot HRIe8 irE75 mM phosphoric
acid andrl)gnf:eo lr érpg‘n Ilpﬁoq tor a?g%i‘%gscwl}(ﬁglon cglfdntlréqi I ease formul ations

controll ed-,
targeted, or prograrmed rel ease. O:her Technol ogi es
Cosaniaed ds of the invention may be combined wth

S@%Hgb:se tﬁEe%He thPAuS%E‘eUAoﬁ\'boﬁGH' nt\ IS sctlﬂfég v%?e gs%fglloglg%% IH[]man ‘Lung

rivatives there O or po
Carcingi, L BOHan RS TR 5729 HUTHEHON SHphiBHan GaioRgseiyman Colon

Carcinero4, LABi9B 1 HumandResioCartinama, 1786-0, Horasmt Bemah Skicingma, MBA-MD-231 Human
Breastb(':é?@f‘/cﬁ{é aRddlid- I§éfbﬁ@gr{lr%r Klﬁﬁég\g_(:l\/‘d EprehéiSc%Ils' MDY b eh&]ﬁeered to

exorespy Y ERRIP QUGG - VY Doy abeoute BiheX Sxfhiial, HUYES pyppiurpical vein

endothlial gelisks Nii3Y3 g@lgfeugmefeaaﬂ toregressdriage wild tywe ceMetfHGFR and mutated c-
Met/H@YEHS |H¢|§c1‘arrgait|@mvfc@mt ﬁSFRBﬁbéhRI PIGIFRSMQﬁbo-?Nan HGFR— M1250T. Cell lines

utlllzen{&g e dalu 3 lﬁﬁ”b cﬁ O Pho dﬁa‘%oyafyotl}eﬁ g/ro& ﬁ é(maﬁ% é"e{:eyac?l f@l‘é\&(t%\éﬁAS 299,
SU-DHiegly apfbJyieat aura@ 'mhammwlﬁsdmaadlmbﬂw gein pndsthelpb cells (HUVEC), Human
macro @ascllagndottielialend (HMUECS Fotéihe | Aorte Enddiesidl (RAEYRRBIBI eyigikkensd to express
human \%Gﬁ@eﬁéfipgfg pfﬂé\eashd&ﬁl% ﬂll—P?@ Cell%) a\@eeﬁg‘ao exp! ess Pumancﬁon Axi, Sky

extrins, exa
and EQEATBzLAEREi W%ge"smlgﬁeﬂ@ﬁwwgmno@ ghiggrg Hapster Ovary
(CHO-BBJelibdngBicertth® alprass homan Ren, BEF Ml éngineered ocaprps taimes BCR-Abl. Al

the eniREFdd e YindsSlGE §aHeRitdaht PRRE 'aT8 6! JaBifik EScind SR8 were a gift from Dr.
Paolo Comoglio (University Torino Medical School, Candiolo, Italy), HUVEC and HMVEC (Human
Macrovascular Endothelial Cell) were purchased from Clonetics, inc. (Walkersville, MD), and the others
were from ATCC (Manassas, VA). Unless otherwise indicated, cell culture reagents were obtained from
Life Technologies, Inc. (Gaithersburg, MD). Cells were maintained at 37°C in a humidified atmosphere
with 5-10% CO, and maintained using standard cell culture techniques.

Antibodies and Growth factors

Antibodies were utilized to evaluate compound 1 in in vitro ELISA and immunoblotting studies
were as follows: anti-total human c-Met/HGFR and anti-phospho Zap70 were from Zymed/Invitrogen,
Carisbad, CA; anti-total Ron, anti-total FGFR1, anti-total PDGFRp, anti-total Trk, anti-total Tie-2, and anti-
phospho tyrosine (PY-20) were from Santa Cruz Biotechnology, Santa Cruz, CA; anti-total Axl and anti-
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The amount of the active conpound adm nistered will be
dependent on the subject being treated, the severity
wo@Roories187 sor der or condition, the rate of PCT/IB2006/003397

adm ni stration, the disposition of the conpound and

the discretion of the prescribing physician. However,

an effective dosage is typr¢aly in the range of about
0.001 to about 100 ng per kg body wei ght per day,

preferably about 0.01 to about 35 ng/kg/day, in single

total mepgs G FiRoase foreBRD Systans flinheanglis, MNn anti-tedaURY framBritharmingen,

San Diego, WA Witti-\UEEFR2t fRrAtIsyUs BidI0gEhIS Tk RY,, C@&fﬁfn-@ﬁ&?ﬁd{c-ﬂmFR anti-total

and —H(R\b%)h{: Q\Ll@gﬁh‘ ot%gg\gf ”qun 0‘%¥I ancll éhos&mfﬁgb ?%?tgtg na pﬁoga%)éAKT anti-total
and phagphosMARK 442, i@aﬁhp@awu’éﬁf eMeKAﬁr PRORSK, anth STAERwers friomi el Signaling
TechnbladgigeBosttas®8. may be used w t hout causi ng any har nf ul

SM@& &B&tﬁ% or%ﬁlP?dSHchll E&E%e\nerQQrgrﬁsRélyg#s?%A | X/hnqleé/plo is, QAN except

severa
DG TR RSB RSP BLArohaR (b POCHEFR Eory Rechwehemies Sopace fagianapols, N
desirable to adm ni ster a conbi nati on of active

CeoRAHRASe pﬂ&'bhc%é&%%&a dor the purpose of treating a
d|t ion, it is within the

cular dis or
AT i o TN A——
inhibit figemd-dersedent cadonstibutipoisndse omsphaatiatioe aste perfermetl usity & tariety of serum-
starve§ 84§t @i ns a conpound i n accordance with the invention,
may conveniently be conbined in the formof a kit
s Gelt médaeatibor coadmi ni stration of the conpositions.
TRugR v@el&ese}éliéd iR ‘Nglﬁplétg%/ A BFOW}néJE: n“—:-‘éﬁ%u{) éMed Wﬂﬁ %% Fetal bovine

Semmaﬁg rat e {? ar maceut nP east
SE AL GHITES LT Sh 6o % oS i 255 e, i atechment,
growtf medis eparent@ky ane celisnveng cdtaied it cepodict i npattia, (vt OID4%SBSA).- Serial

dllutloﬁsQfﬁE@hﬂb@ﬁd 1 Qéﬁé'p@ﬁ&m@@tabdr@pna@rcor?“o\é'dﬁ@gs ralel c%@ﬂﬁ%ﬁons%ﬂcompound
| e of such a kit 1's the fam |liar blister ck

o pac
1 werq;adhiat fapach el 20 85 WREP BFUDFRBPLELC i SO odh SHRETTaRt investigating
liganddefeRdent RTKkpHosgHorylaliéh, |c&Ve%ﬂJridﬂ? gr&vtfp%rcwré?w @fHMF MSP, Gase EGF,

NGF, EIHILHE 6?lj%luf?n f\/%[?r aéjr'deE %r el a ded ¥o ce s g? g? g:rr]u%r n?lh%z was used to

er a
St'mU'%bmaat @d equb%w@tiobﬁsHléYEdelf és éf—ﬁcrﬂaﬁéd&g@shi . e%wasT Mohan, A.,
Korshov, MO A. dnidtBeed, BNC), Wmogelepadsme%cmmp @i Gds6ASI pABIAEYIH a8 smooth

musclé?'?:@lf sN&the %grnglsﬁf Bloid 8@%?&1593"7&912' g rat?%féoEB?t?M d(lz&ﬂg) ¥:onst|tut|ve kinase

udes directions n an
phospmﬁliora was Waqureg r}m}c of_adgytionraf S¥AgPRAYS ligangd for £} I%vgt;@onstltutlvely
active Nhaseractyitys(ean at—NWHﬁﬁEm GTL-16i celisDNRIA{AL B disKd8paala@ baile,aon in Ron-CHO-

B cellKi Jh%S@CFAﬁﬁaiM é\&im%ﬁ%us‘?' %@ﬁiﬂc&%‘tuo%hf yé’]lls YGRS &anound 1 and/or

e c-Me

appm%{;@g%@? écrf?wen%ea'gmf# "%5 @eﬂ%WE;'SrY@F'éﬁd %‘F%&’E*bl PBV' {“63V°4 in HBSS and
then lyseshising LysigaduHerierilbiSighatimg Tehhrtolopiss, Bostpd Md).t o ATP t ur nover
as follows. Conpounds and ki nase assay reagents are

[ EéRggéﬁd into test wells and i ncubated for 10

Phosphorylation of protein kinases of interest was assessed by a sandwich ELISA method
utilizing capture antibodies specific for each protein and a detection antibody specific for phosphorylated
tyrosine residues. In each ELISA assay, protein lysates generated from various cell lines treated with
appropriate RTK ligands and/or compound 1 were transferred to a 96 well plate that was pre-coated with
the corresponding antibodies including anti-c-Met/HGFR, -Ron, -Ax|, -Sky, ~IR, -Tie2, -KDR, -PDGFR B, -
Zap70, and etc. Antibody-coated plates were incubated in presence of protein lysates at 4°C overnight

and washed with 1% Tween 20 in PBS seven times. HRP-PY20 (horseradish peroxidase-conjugated
anti-total-phosphotyrosine, Santa Cruz Biotechnology, Santa Cruz, CA) was diluted 1:500 in blocking
buffer (Pierce, Rockford, IL) and added to each plate for 30 minutes. Plates were then washed again and
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m nutes at 37C. The assay is initiated by addition of
the c-Met/ HGFR enzynme. Enzyne inhibitors reduce the
wore@3n6@a7 activity of the enzyne. In the PCT/IB2006/003397
conti nuous- coupl ed spectrophotonetric assay the
ti medependent production of ADP by the kinase is
determ ned by analysis of tA&-rate of consunption of
NADH by neasurenent of the decrease in absorbance at
340 nm As the kinase enzynme produces ADP it is re
TMB penoxideset sebstiate (BivfRad hapboratrsies, iHereules CA) wesaegdude indiate the HRP-dependent

colorlrﬁé&ﬁd#\éé’cttlgn afid r@ééﬁdhv\@ésestdﬁbémeeddlﬁyb UWH&%O S bFﬂétééJWere measured at OD-
SuU

450 1RO A eBE P DRI oobAP P et BCGIEY Y LR Esponse curve fiting
utilizing@Higutpergm etarsamalyligai radthasd imen Bxseldass]tgmplgavert s NADH t o
NAD. NADH has a neasurabl e absorbance at 340 nm
ereagIPMD does not. Therefore, the assay endpoint is
spectrophotonetry at 340 nmat the
ddée ghilily el compraing i ot ighibib Fellulgy Kinatiei RgsiBiootetienivasplso measured by
immuidbRARE MEGSA YC Ve tndrdfeatelivih alu@dnskef BERRENIVE NBserum-free media and lysed

for pr&é deﬂéa!:t}&'t %g des%{llﬁed]a%vewegll(lg%s FL,C%%{)Q%A tgpprglrefn% nctegtration by BSA

assay((PieEes| mf"ﬁ’n &) @nd seestic taﬁt'%?erd”ﬁ@ ‘@?%W“Fﬂe%@@rﬁ@@?s of interest.
Immukidpteeipitatafd aordteihs onerhi Sémangedlby( 1SDS-MABHEKI #ig IthmahobioRing Owith  anti-

phosdﬁ%wesaﬁ%d%s %s pgr@@éoqgﬂétérﬂ%ewéthe [0kl %f?)ﬁgsph&yl% tems at each

. rcall'y store
drug Wn«%m. SRRSO oo yfq 5 geteui ffel Rgiep levels for the
moleCOle&ofrmrEfETA 0.03% Brij-35 50% gI ycerol, 1 nM

benzam di ne, 0.2 nmM PMSF and O.l@bp-nercaptoethanol).

TQe‘bg&ghepicil enigne of interest was then assayed in

a of 25 m containing 5 - 10 nU

ofCefl bisliferatiopragsayf choi ce i ncubated with 8 mv MOPS pH

7 . Tdmolcels Wiyt Eb3bd xn5@ Wil phafids e Ke K in &&mﬁ%d&ﬁ%@&;@&@mememed

with 16%4et§12bgwnA TsFerl.{rﬁc’ P§§)I Id%ulél(r:et Io\éert ﬁht aP Q?r 8X The 890mﬁrpgnrga§ gac%Wth media was

ntration as re eaction 1s
remow a!“ﬁéelﬁd’(ﬁrﬁt Pleipregfin ﬁ?fémfff@%wd'ﬁ”l (Q% FRSt ayd Q.94¢u B8k oPeripbgilutions of
compdihd i Were @sridihed, GPpPRoprzfg ednablsi be designgted earebht@borisSof compound 1 were

added® EO%@F? @epyang Iggllsa\gé#é ‘idc@t%te%f at %7“8 foPE4 % ’7)’2/ %9&9 S ﬂ\hl@'f'!' gss y (Promega,

Mg ) g e RETPTER et e HEl e BT 13 v%lfessvere calculated by

concemiratiob-espanse dlbverfitinp biigiph e fducpaahaerangytoaioetiod. met hanol
prior to drying and scintillation counting. Cell |ines

Celltltpgé utllﬂzed to evaluate conmpound i in in-vitro
st S | ows: A549 Human Lung Carci nonma,

G118 cRlisrwere seadadrin 86 wellntsitesatrg), 009gsig/ whil rRasigGédeencentrations of PF-
02341086 61 VRAIBB welcQlGH1S tHéWEﬁé’thQbﬁ me%@@a rwmweré\%&oakdanmv C, 5% CO,

for 48,'?!}%%%' C%);g\lﬁ_' J)ggtbs%rglggg %( hemLco n%ma%alﬂvanso n@d E) deﬁgt rﬁpﬁpetosm.
Ki dney (MDCK) Epitheli al ceIIs MDCK cel | s engineered
te expr ess P-glycoprotein (NDCK MDR1), m MCD3 Mouse

S ¥imbRlak REVER s urvi G, (human unbilical vein
T3 cells engi neered to

%-}Vggsfiellﬁjﬁaﬁagﬁ @d”%’?/ BEWE 19\ enflyqagsRin e Q/&alige_rsville, MD). Cells
were 8etédHERRwell matbid iEGy12Hiiddid- v higR dénsityHOH; Bo0HA 88,48/ well) and incubated for 5

to 6 HG'E'E% éﬁi‘o%%QrQeu @Eﬁ%hr'ﬁ'&ﬁ.Rmééﬂé’é&Eem,C@éuE vJe}ené%ﬁured in serum-free media (Cell
Applications, San Diego, CA) overnight at 37°C at 5% CO2. The following day, cells were exposed to the
Starvation Media (Cell Applications, San Diego, CA) for 5 hours. Compound 1 was serially diluted in
serum-free media and appropriate controls or designated concentrations of compound 1 were added to
each well. After 1 hour, human recombinant HGF (R&D Systems, Minneapolis, MN) was added to
designated wells to achieve a final concentration of 100 ng/fmL. A MTT assay (Promega) was then
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utilized to evaluate inhibition of phosphoryl ation of
ot her tyrosine kinases were as follows: KARPAS 299,
w®kboDioke187 , and Jur kat hurman | ynphoma cel |'s, he@®EIB2006/003397
unbi lical vein endothelial cells (HUVEC), Human macro
vascul ar endothelial cells (HWEC), Porcine Aorta
Endot hel i al (PAE) cells engifireered to express human
VEGFR2, PDGFRb, TrkA and TrkB; NIH 3T3 cells
engi neered to express human Ron, Axl, Sky and
perforey-alteT 48 1P 72 hhunsetodetdHRERE OB relatilescel: ngiiveee 1@l véluesexgre egsulated by
conceRttiErebddtse dubvk RARE U 5@&-;@!&%@1&@ dPheh6d.| S
engi neered to express human Ron, BaF3 cells engi neered
to express human BCR Abl. Al t he engi neered cel |
£ R cRABgration@n@invagsion aegays GrL- 16 gastric
CiNCCHmeEII rﬁ@!ahéh e r@elgmvfa&.orf a@sDr . Paol 0 Congl io

or:tsolfg 'gorl fl l-%—dét *ate%q\l'&?gm I N9 llc | arcinoma cell
TR ESvascat 30’%?1'%? 3 %Y
mlgraﬂn@r@d mﬁir@ﬁ'aigéaﬁwﬂ st oo Bliing ﬁccommmamemuamq el mlgratlon and
invasidvD}ysteBN @Dt BiescRh&BS| Samesse, TARMCAITTR 16dVBrass giiase WB)e trypsinized and
suspe d%’?‘ §er%‘x ?@5 Weii? ]N"{*]'?d &%IB%% apgldgnsﬁﬂbftcﬂ)? gad ?ﬁ%ﬂt %o%&%d 1 was

serlallmuted@sfqngr: &gr@e%p?ﬂlg&ﬂgg aorg%rﬁ%t,@s ,\Aﬁreaadﬁgﬂﬁo&pqqe@qfd cells and cells
were iagutrtee higo@n temipbrafirelf60/80GaRAUtaH dDéﬂy*\atédibdmed od Sedigl suspended cells (0.5

mL) méFeaJagé’J d eSéH ngFaHM &ﬁﬁza&n@&%ﬁ%ﬁée rﬁ&% ) SR a%Pﬂon 25 ng/mL HGF

les were ut]j to eva

Ant
(075 BB HESS h Tt 4ol SEIeP SEOTIREOT ARSI PP PGk e ol rom
migratigrog irx@sidnodhbim beg - pladeninserts disaltechatrtben top -di e/ de@R&dianalate and. cells were

mcuba'i’éli At 3pROBIPIONoGAD 7dénme.ﬁmtard@arbmg@% It@mw\&g @an of the plate were then
e S DR e BBl Folbon i B 55 G g, ot wer

Subseatmﬂwh%wa Heina T;B(Sm‘qﬂ@\ (mee?sqmp snaoppmerStatiemira@y each well and
the cdbi M@mB&TOOMg@Yon dafladiol e det@ﬁmne&ﬂhﬂerte@&ﬁkon&l%n !'H\'(é; Image-Pro Plus

softwa%}q{qﬁe%%t(%})erg@ yfﬁll\%r y(?rfn/g{_@ % ﬁﬁ% %s%verrg g% K]concéntratton-response

curve ffipg LE)"’@E@ fourparagpfes a"?EGEF(QetF‘?dom Novus Bi ol ogl caI s,
Littleton, CO anti-phospho-c-Mt/HGR, anti _total and

- ORER gA K,, g&,té' tal c-ABL, anti-total and
phosﬁﬁ‘gr G " Ssgvo hospho AKT, anti -t ot al

TS SARISRAA D DoRAErS, 7D SRR, Gthes sy getermine the ffect
of conPOREK on AYES TweTrgelneyasiof irovir CHOEASH g tiedensing 96-well plates were coated

with 56_ QICJ? 00b P iRShectRARE 960 ndhy. HEVP i PEd Muﬁbuﬁé&;aﬁ‘ B-cUbr 1 Hoﬁﬁéjnd at 4°C

ror ol MBS Spe B EY I, e LPPERRGrS: o J058. o) wes
dilutech 10 E@afﬂaﬂemrMR@éKf@W Wlﬁm@amm&legm GAR senpiEiested With HGF (100

ng/mL§ehd/dd ldiferekti cORBAraBbI RSP BaMipsLiRd 1, ABAAISEMS tcfd%lslbhat&fweﬁ@ SAY Sllowed to
sohdlf{ ﬁt’ ?7 % fcﬁl'% %rsorHU\yEEJ Q&Ig V\%T‘Q culﬂ r%g lrbsetrlgjr? ¥r CFnaX etll 'L{(fg]'c‘?? ons, San

nmpoun
DiegoofAldfems hqwslmd\ﬂaenkn ﬁMsfef %)h%ia t%me ﬁ@hﬁe%@m@ qg@qcfeérmﬁm at 60,000
cells/miSandgreated @itH 10 Yg/ail. HER andit agpvapdate of dofpoladlil for 30 minutes at 37°C. The

HUVE@%%WQ%S%HSQH éﬁa? r%)sun\ﬁgrr@es fig Quegnu.{ﬁon%%vag'ﬁ%&w{eag Sifte E@ of the Matrige

layer m designated wells of the coated ACD A plate. The ACEA plate was then connected to the ACEA
Device Station at 37°C, 95% air:5% CO2 and monitored in real time by an ACEA Sensor Analyzer for 48

hours. Electronic sensors embedded on the bottom of the ACEA plates detected HUVEC cells that
invaded through Matrigel. The relative number (cell index) of invaded HUVEC cells was determined
utilizing ACEA RT-CES™ Integrated Software. IC5, values were calculated by concentration-response
curve fitting utilizing a four-parameter analytical method.
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serum FBS) and cultured overnight at 37Cto facilitate

attachnment to assay plates. After attachnent, growth
wored7ace1ds renoved and cells were cul tured i n PCT/IB2006/003397

serumfree nedia (with O. 04% BSA). Serial dilutions of

conmpound were perforned, {)ropri ate control s or

desi gnat ed concentrati ons ©off "conpound were added to

each well, and cells were incubated at 370C for 1

hour. 1In experinents i nvestigating |igand-dependent

RTK phosphoryl ation, corresponding growh factors

(reDgK cenH%er@@sayGaSG EGF, NG, BDNF, insulin, VEGF
E@?@P@fls e% a‘? QIec%P t? éﬁﬁlell&wél rnI a89 V9€||2 atéﬂn td;a supplemented

with 1Q%, Fﬁﬁﬁetgrew P%*" a@a'U@%\eﬁ Bt~ keﬂ'isenpeareA Ce"mwgmaen semulated with
HGF (30bigin,) lnAhe présehaaf Rarioyus ddncdhtratinsl ofB®misounBa diltited iy dhBIeIdium. After

overmdﬂ?i'h&?ﬁh i, & C?ﬁ'i‘\lel’ @Er@%xetdféﬁﬁ gﬁr'ﬁ@d \'n%ﬂ q W%JQ%QBGPIeﬂn \fé‘f Bﬁ%efgd formalin and

e Journ
assessggh fopeafiering abepgh enseqsliating ¥iskRlly-2004) ) . Constituti ve

ki nase phosphoryl ati on was neasured i n absence of
agi/td oacQir ErogEReMds | igand for cell lines with

c I Tutl ctrve n
P byt Y et aoed 14 EOREResiR PabiRid 524% soghvicaluiose and
"ansfetfed’ tosJ-beom 6rweRplateSHOBME eprlemidsaavemiBBRSphietoids weBCiRHgAIEd and mixed

into 2 ﬁ@ﬁ@ flﬁﬂobeﬁosoluﬁntc%ﬁtalhnﬂé:k'-lg%tF'B%m &f'np&%dl|r§4é’wvellrbla@é§'zgﬁem9nh]thrombm

nds for t signated tinme
@ it SLEOE WL "R it 4500 o9 8= riyeR VDML PR 8% FBS anc
incubatel e 37°Fs 8606 128i5%oCQ.y EndotHBiid tube f¢r@etidn Bisgubadrvaugdaily under an inverted

mlcrosa;‘fpghm%lgé)@lm%’caﬁgéﬁ QR M)? byﬂr'd%l'%%&@ﬂé <BU9|§£§195’<66‘) birBed to the

tein Kkinas st was assess
micros ipR L PRIPES AS LR Gt TP ST LSe P Yariieh ipdas wes visaly
assesseppeci fi c for each protein and a detection antibody
specific for phosphorylated tyrosi ne residues. In each

EKIIIIC 855500l l\ N at s, generated from vari ous
te RTK |igands and/ or
cBr?pﬁﬁ‘afﬁ@f gompeyng 1t andiRM-Rlk-dapenqsniced gyoleedistribgoataad aeatosis of human

lymphovaScells @as @adiatbd Vidytildwtdpemewit RSRANEGACSCABL B Biksiences, San Jose,

CA). Kaﬁb%L gég Q'%%}SH g %%W% éﬁg\were trAé(tec{ wnth%lé%poun!i Ez’for 24 to 48 hours

in growif maggoRPMb a1 W FBPlat Gl Jsfeo weshes D B85 tw'cb <38 permppbilized with
BDCyt@iixiflyperm §ahdive for a0 miGtes \ab 490l gtulll caciel disieisitied avl dpaptdsié of lymphoma
cells wh¥B§93s2d uhiing R éfé}b‘?&t PlueBNA geEQQB[g BRESEAST §dhg this kit cells

er oxi dase- C nti-tota yrosine,
were vBShe e e WL LR FamOloen Bt 2orbiis ClpRS™ AH T, verg adced to
isolate TnugeiQpriopidih deslide rvgps dfiddelp visPaliee OBA Rotektf grddcelld wore analyzed by flow
cytome%@'daﬂ\lﬁt QorfiéHe f@plﬁclgaér%lyg@ lto %Qtemlrﬂaubtﬁ&nt BhietBsbeBI &ach REIN cycle) was

sssossf IR CAF Rl PRpd areoChy BE ot s o Pereireen e spoptote
peak (ARpage¢fispdianthe serkdbat peaurs Ie champeltnuohers iver thamG¢/6 ieakas described

(DarzyBkicwed., anaowl l me&o 08. NGbl%ﬁ@a wPIHREE®m. BL [ £5s68 % UsRCrrddanos, F.,
Cytomgi 1 3@?9 86Hn1 {g%% algcp de(%ermn%E g%ﬂom} %%e*ﬂg tar#’a‘?ysus\’\%ng Annexin

ate I 'on-T espons
V'F‘Tclﬁt‘i’"l““gz(iBP@‘%c'P%? 56%11’0&%&/% Andsaisd qnetyaem usifgEAGREAivr.an
Excel - based tenplate. I munoblottina. The ability of
CRRRBYWShos t © i nhibit cellular kinase phosphoryl ation

was ar 5o feasur ed by
Cell lines

Unless otherwise indicated, cell culture reagents were abtained from Life Technologies, Inc.
(Gaithersburg, MD). Cells were maintained at 37°C in a humidified atmosphere with 5-10% CO, and
passaged using standard cell culture techniques. U87MG (human glioblastoma), NCI-H441 (human nom-
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I mmunobl otting nmethod. Cells were treated with
di lutions of conpound IJn serumfree nedia and | ysed
WO 0007/06618Ei n extracti on as descri bed above. CeP€T/1B2006/003397
| ysates were nornmalized for protein concentration by
BSA assay (Pierce, Rockford, IL) and specific
anti bodi es were used i munop¥eci pitate proteins of
i nterest | munoprecipitated proteins were separated by
SDS- PAGE and i mmunobl otting with anti phosphotyrosi ne
small egfltyng dpnesargiaem3) e §-8 (hvean presiatet asiepdcprsinpraf)ceiisyiers ebjeingst from and
culturedfas PdOBRBRIEY bpthe AmRFich er}/1 geCulttire €3AIGH (B&thésaa Gyt r at i on.
Thi s i mmunobl otti ng method was al so used to determ ne
total proteln Ievels for the nol ecul es of interest.
g grograft Medels b Adhymici Mieg assays Cell
pFahalé Gfrrﬁélda 6tli7m&6r‘SSi¥Dl§éI§éJmlc36® $ Gedke bRl) H&edpEinéd rddPHAMRh [Madison,

W) or%h@ﬁ%sRn?eﬁ' (\}\I@W v\ﬁ%ﬂﬂfg /A lﬂ?lg Cvgr)@trna Jﬁgéd%n@mgb@ oom candmons in sterile

Bovi ne ser
filter teR, IC?Qﬁse‘U‘thoe@P?TPE{H?d ggob3epmb esiding diopgng; Nile) HE%f"tequoVﬁ"Wated racks.
Animalseeldeived\atsrile extenetovaad viaidr las lidiame Cell fouimpntation into athymic mice were

harvesgéad' éﬁmpteﬁe?e% H{y’%@htﬂfu&& O/H Eﬁ%oﬁg”fér 9 '19 ?‘r\?{‘i’u§§A he u%ﬂg)bﬁ:gs wer% \gashed once

|-utions

and re-FPRMYPY 1y Ptea@s?f@ﬁ%ef@db%fsrﬁe SR SHamhe é'l?ﬁ‘b'@u néumor cells were
supplavented avilid 8050% Metigdl (BeBibscieaced, $=ml Jose Ortefacilitete lhatoe thkexénd growth of

selectgt:( @mtapéellg%s E(Qnog QOE‘EIE b XMBT i PO eFeolﬁ@Fﬂted %qﬁtég'[é hindflank

was then OI‘ ne term ne at1ve cel
reglonrﬂJ é?c%lse ?Q%ﬁow%ﬂ tq oWt Iih@ c{‘egpraﬁdas'fzgcpnﬁr)}o the administration of compound
for eactoeperTienat iTomerr sEepasSietequinadebyf measinegenttwithielctmgricecalipers and tumor

volumé Qb caR@laREBS Bl pﬂﬁ@dt}éﬁlis%%;th W&k d-0.4Ap0pt osi s/ Cel |
Survival assay GIL-16 cells were seeded in 96 wel |

plates at 40 OOOceIIs/meII Desi gnat ed concentrati ons
sV eswer e added to the wells in

s glrenzha easrfr@plﬂoaess.ﬁ@i& B V%Pﬂarh@MSthdks37C 5% CO2

Lo ngfs Ql'gxgre sT%co%ét@MaAel\{Ag)ggsgﬁgrg?tegp t/l-}ng tgrckﬁgnwere implanted

er na
subcuiangougly |'Wd&t“é'éle PRYVRIRwRL, foygrow |untgaptegto mmf@@m@o mm®. Mice were
admin(spesis@apody Med & siphie\bral BeseC(n labuie PEPD studs)VBr iBifbidoral doses (for

steadyt %‘%J—: bﬁfPﬁ@tdd‘e@ ath@desugﬂtédsdo%fé\%lss%%q dé%h%%g@@%‘leng compound 1

fes in
admin Bate@dvqmurﬂ)m'awerﬁ ReEnsy e Ppredsa P8°d63%[?r"§5f58'aﬁfj frg the cardiac
left vehinicle ogihd a aringe lpriert withMidpain autfste.cAmdeuntqrs aedel resevted. ePlasma samples

were éﬁélyiéélrf&dcohﬁo&ﬁ r1%éeﬁf?§|om dl\)@eér{al S P RSk Rxﬂﬁrs wekdsnap frozen
ng ’ q The fol | ow q

o Ao 518t aPb et S0 ety el e oon s

BuﬁerA@@u Signatiniadieshnolgigs, [ﬁoggoMTmrofetg\p wrelpytyaoted f@mnwﬁuﬁatb and protein

concewﬂiﬁor%aﬁ/érél'dlsﬁérnﬁihéduiﬁsﬁﬁ d BS.S %Eéém(f’feﬁg R&MioR, @.")‘dThe level of total orfand

phosp%}ﬂ‘ptgg é}njatatng oF’ g;estg tumo??a lea\Fve de?e%‘nﬁg LES?[%I% aaure%fLISA method

T 16T
belowhyman reconb|nant HGF ( R&D Systens M nneapolis, W)
WESISARI s top ASRSInfBRBIT @Harvadddgnain@ 18HIlRIoR \6EKiRash TA@éts

C‘Rﬂga%ﬁﬁéw aggayaprotjegq%ggé %&@e %&é&tgﬂ%{& 5’£h9cﬁ£e g?éonﬁ%&nd 1-treated

t henpe
tumors PR TRPEISERA 10 o eV Biate) et e ereEtarowid SURPrCAIAMAIHBER (Zymed
Lab/invitrogen, Carishad, CA) or anti-ALK capture antibodies (Cell Signaling Technologies, Boston MT).

Antibody-coated plates were incubated in presence of tumor lysates at 4°C overnight and washed with 1%
Tween 20 in PBS seven times. HRP-PY20 (horseradish peroxidase-conjugated anti-total-
phosphotyrosine, Santa Cruz Biotechnology, Santa Cruz, CA) was diluted 1:500 in blocking buffer (Pierce,
Rockford, IL) and added to each plate for 30 minutes. Plates were washed again and TMB peroxidase
substrate (Bio-Rad laborataries, Hercules CA) was added to initiate the HRP-dependent colorimetric
reaction. Reactions were stopped by adding 0.09N H,SO,. The optical density (OD) of each vehicle or
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concentration-response curve fitting utilizing a
four-paraneter anal ytical nethod. HG--dependent cell
wor@rastilenh and i nvasi on assays NCl - H441 cel | nmPQr/E20ei003397

and matrigel invasion assays The effect of conpound 1

on HGF-stinmul ated NCI-H441 human non-small cell |ung

carcinonma cell nmigration an®matrigel invasion was

determined utilizing a conmercially avail able cell

m gration and invasi on system (BD Bi osci ences, San
treatmdiswesl! \GA) me@Batedsati 450| wy uging et speptrpbaomeiere  Totyipgiospheeydtion of c-

Met/H@mI os %ﬁl@%ﬂﬂﬁ%ré Fés@&édimrrf E&ﬁpouﬁdih@feétm Erlﬂmgls% aré-u wih that in

morgyEPe o VRGP TS GUMHE 6 e SR S BPSeD AR DI G tebegs. In ths
evaluafier, éhedehikiign pbkirage tasget eltbsplniiation binedmpednidd ingmers was calculated using

the folloWhl B@aBéh: RLinHilHIM=t ROPMEA O Redtdd/ MEAn BDNMIr&Sed) X 100]
Designated control or treated suspended cells (0.5 ni)
wer e added to each migration or invasion chanber
(immunoblgifizg e i nserts). In addition, 25 ng/nL HGF (0.75

MipmikRBlotastdaethé Pwidgsd (a8 Ro WRErhiRfreigwe RineSyRBIHRAIation status and

total p%tgrg %vé?@ lnatur%g}e g{eg%r Q&hpré[%n %‘ H ?etg 'Fu%lor %?Jrﬂwg Mice v{ere {reated with

nser
d|ffereat qs?,seoftcgr,gp@pd t-hté'm@bh‘ﬁ?é?ﬁ ¥4 pfﬂted"l éa"m e P@Mﬂ@r @s described above.
Specificantitvaice de@t us3d @rfidopradpitatepraeindCeflintaredt Nainuhsprextbtsted proteins were
o G LY b L
VERgpdipspilizag injmpyngRioting stigde g8 0'\%? (ot RYRAR FrYIGYHGFR from
Zymedimgiinegin t Garlstmd USA; negpti-pBSplsad- MEWHﬁFR Bintitetahandr-pBaspin ALK, anti-total and

phosphSFREiB$, aRfofal bAHRsgho ARTEAE otiBhd pr8shol-MEPRAN42, Q’Fm’@%ere from Cell
i nvasi on was determ ned under each

n. or
S'gna{‘fﬁﬁafrqng'%esu ?Srtﬂj’ Wage- Pro Plus software (Media
Cybernetics, Silver Spring, MD). |1C50 val ues were

C@saad.caﬁ.ﬁguw@mm&tmhummfua&pgurhse% curve fitting
ut ze %b ancj Qlld{)Tl:P%smnﬁ er|n| nal ISQ‘F Cﬁgclgtsg? QromHﬁ\éEag Carparation

i nvasl on assa g
(Cupemn6| Qfg Mini §umg§iwergl@§ W@Aﬁ‘"% ¢ sediongisd d@?‘@?tfﬁ iens of [gempound 1,
and pRrhédie btenlé sainepautiod at 3700 ulliMELCreaEriet leg@iibriiri WeSio@houis.  Pumps were

surglc\élﬁy |&8%&ﬁ§%ﬁ:§én§8% (y%%/ﬁ Pét e huzeg 1‘? :ﬁﬁ{ngﬁtg'l %g &ﬁ‘ﬁ?{rﬁ tl‘?ﬁ?%kea(#ea of mice

bea”'}géﬁn%fﬁdf‘ theie sight flagk Jegiopy other igeisian wes, Floss d—'SQS suigicplofiiPsy yhich were
removet afidr 6. dapé tvien thaskin ingisicawés @inpteiwviealad. PB8n@tepl€ment surgery was

condu%& raf 118 biesiBReBliAS fr %ﬂ&@ﬁhaﬁ@ﬁh ré@ﬁﬁzsno%e WRSqred J/dﬂn?edthat exceeded

| n St arvation Medi a Appl i cati ons,
p“mpﬁ?p@@‘ suppl enent ed VVI t h HGF (100 ng/ ) and/or
dlfferent concentrations of conmpound , added (50 ni)

t qusl 'Q Sdvefld Wwﬁﬁdnﬁhnst@c‘h@m@{n}md to solidify at 370C

er unt

f qramor T?n BNev%I ?ed for mrgunoh:%‘éche%lca Ce&ipqgn%s w%'e hsrv?szed and fixed

in 10%ﬁulfferq¢e‘9rniaw ‘GSNJI ﬁr@?asz an@ efros‘phoeée ingibijqsy fer Stikpsescnetane bgjng transferred
to 70% @kHafdlt EFOmbrisp&ihméts wilde SbBequettly partinambedde® atce4 Wi seftions were cut

and b&lgg oﬁﬂfr%o%ﬁ C&H%/h %e,g‘%\gféw 5 %Hdgaﬂg eg ?]égrrgggtf%%&)ga% zj\gs performed
f°"°Wlﬂ‘H a@f'ufa%g?fgfﬁat@an%wa@tqomgr Cw%a"?' ls Sedloaking chanben@iocgp Medical,
Cat #@cC2001@ Ebr OQE rozen samples were also collected and sectioned for CD-31 staining. For

immunostaining, slides were incubated with the primary antibodies then secondary antibodies, and
visualized using either a colorimetric methad (DAQ Envision-HARP, DAB kit, DAQ, Carpentaria, CA), or a
fluoremetric method (Alexa 488 or Alexa 635, Molecular Probes/Invitrogen, Carlsbad CA). All of the

immunostained sections were counterstained using hematoxylin. Automated Ventana Discovery XT
Staining Module (Ventana Medical Systems, Tucson, AZ) was also used to conduct histological staining
following manufacturer instructions. Stained sections were analyzed using an Olympus microscope and
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| ayer in designated wells of the coated ACEA pl ate.
The ACEA plate was then connected to the ACEA Device
w@r@vioeqisat 37C, 95% air. 5% CO2 and nonit or ed POT/IE2A06/003397

time by an ACEA Sensor Anal yzer for 48 hours.

El ectroni c sensors enbedded on the bottom of the ACEA

pl ates detected HUVEC cel | s2§hat invaded through

Matrigel. The relative nunmber (cell index) of invaded

HUVEC cell s was determ ned utilizing ACEA RT-CES(tm
quantifafitecgialisie @f SsHanairiaing wes peneanerbuliiizieg te AQIT aYtaTe éﬁ%ﬂmated Cellular
Imaging) CREEH I Bvine TR) I BRPHBSEWEY 0 dnblfdet g iMhdsk HbtRGogists using standard
afrg&hoogar anmet er anal yti cal nethod. MDCK cel | scatterl ng

ay MDCK cells were seeded at |ow density
céﬂ*l'@?"?\?el“i‘“feq i Eomoligteqhemistiy stuflips insped é‘lilpﬂS‘Pﬁméﬁt“@HHGFR from
Biosouttd IntefrafonEBMviragkng Canttad UDA; i dnti-KisR lfrbm Makapiomatiodf CAPertdria, CA; anti-

I I en stinmulated with HGF

opet f’% S%g?%gﬁlrogeq?rﬁg%r%gégﬁ%% g{g various concentrations

of conpound i diluted in growth medium After

om{a%ghgsuwcubatl on, colonies were fixed and stained

W|t ocrsft al vi ered formalin and

qugmawng 1 wqﬁ/ldﬂnpr\s&@twmahe %W@UATthor@sm? infiibijas ofiipaemiinknt, human
c-MetMM#E@nmraenmﬂdmb ﬁ@anﬁﬁabwnwedl um cont ai ni ng 0 24%

m?:to{;%&u%? l rwbﬂg‘ae r?aﬁg al‘tk@ﬁdcf q\ﬁetlﬁ&F I&?‘n aL‘%bcﬁterHc)ép 8nzyme assay with a Ki of

erol ds overni
3 nM. cJPI"é'eﬁtt'éﬁe singperfeleelyity rriagve tongM Qﬁ%mmwgecm $gp uﬂhernevaluated in
biochahtiedl Kihddk BGeching ¥s$d3SaganP paHerlofi>M2048comdinantXinaéRS 1€ Miasesleliminary

bloch%\ﬁ %J‘ klhg%%ggétﬂlty(%ré%s %gsugsqup Ij__sgv{%)were lagntlfléaasg &Eﬂ&% %mpound 1

clinic

was Cov
exiler e B FlgE v e, o WeuHGIT P25 AP rged (AR 5 b 490-00 compared
with ctMey§GFRr Treetactivity viaompdame d\agalnsdl theseypotenthe kinase hithway fukicbr evaluated in

follow¥h GLGSSIARENnitl OB Sas G Bs SRR st (ﬁmm P¥e RocHLichi 3 values of
como BT 5 o e oL 83365{?8933@?5& RS 1 DRGCBAOH orcaton

which\jsaeogplédile AJ P tustavem Gomiepsings and &inkse assayessments waelintrodyced! into test wells
and i@%teﬁﬁ&pltociﬁhtﬁesﬁ% arsgsm thY reBibtRWweY tnlmaie& by aa'm thd ERRYHEER. NADH
O

was mcﬁg Sr{? i Dot e°"?f’“°*°’éretayp3§‘t*dgs gﬂg‘? deﬁ'ﬁﬂag Jtimfyrﬁg‘ﬁg ma cells was

eval uated by flow cytonetric anal ysis (FACSCal i bur, BD

Bi sgi nees n Josel,. ) Ki Rpas : 299 and SU DHL- 1

hPEr P ' ith conmpound 1 for

2he gelertivit oligasnpovndgt wes evalveldd in  RPKA of cellligBpt)ase @etvity assays for
the saldfed klhﬁé‘e@ @bt Were pofeRRaI hiwd if BiocHdmicaPadayl &hdBmby Helafé@d?‘l%t(@g RON,
SKY, %56}4 9 ba e s%u%rég m?glg%tajl QNQ? fgperater QFR” 1656 ﬁ% s% ectlve forCsH;FRZ and
PDGFélﬁs@Q@?éfdﬁuﬂfﬁatﬁrzthﬁ@ 2@%@'@;@%\1@& IRland LDNAarrdeag:eqxtmatalx 40 60-fold
selectvBErBix) SR enRLSand s, g cbdnpﬁeﬁ/ﬁh @mbimﬁm(ﬁmmbedzé W) (Errord

RS X e i 0

Referéxt e &Y (ux\é@él r}f%%%e ki g c? h&%@%\wh 50 fﬁ)ﬂ él\'mdow Qvas su% C?n{ ﬁ{ c-ﬁnet/HGFR
se'ectivm indeicpzameRiibd. e oYaliateR fz@tﬁDﬁwﬂb dminsiht | st dhesghorgation in C6
xenogvéits ¢ fuda hjczerd iy sthidypie significant inhibition of Tie-2 phosphorylation was observed at
any time point following a single PO dose of 50 mg/kg (representing 1Cqs for c-Met/HGFR inhibition over
24 hrs) or 100 mg/kg. This indicates that inhibition of Tie-2, Axl, or TrkA & B would be unlikely at doses up
to 2-fold higher than dose levels associated with full inhibition of c-Met/HGFR over 24h. Compound 1 was

20-30-fold selective for RON kinase which represents a potentially beneficial oncology target due to 1)
overexpression and mutation in selected cancers and 2) lack of adverse phenotype in RON-null mice. In
contrast to the aforementioned RTKs, compound 1 demonstrated a near equivalent ICs, value (24 nM)
against an oncogenic form of the ALK RTK (Anaplastic Lymphoma Kinase) fusion protein, NPM-ALK an
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cytonmetry. DNA content (ploidy analysis to determ ne
percent cell nunber in each cell cycle) was assessed
wa@giongeddet | Quest Pro and anal yzed wi th MydFi t PCIVIB2006/003397
software (BD Biosciences). The apoptotic peak (AO0) was
defined as the peak that occurs in channel nunbers
| ower than G0 G 1 peak as dé3cribed (Darzynkiew cz,
Z., Bruno, S., Del-Bino, G, Gbrczyca W., Hotz, M
S., Lassota, P., and Traganos F., Cytonetry
oncogeye m@na@@em varin) 3t tha\ AR tRIKI @naplastial-wephdes énaseletiatopsults from a

chromlob I Gih&dBRiidhi whieh @l drpiicated Sih B 'ﬁﬂtﬁ&jéhéhsvof':ﬁumnsér@blﬁétﬁgarge cell

S S TR

ot herwi se indicated, cell culture reagents were
Pharnt¥abdyhareid inhib@on dficivetiGER RUK @givesin Cellc. ( Gai t her sbur g,

N?)r?ncggﬁkltl’?at WE ﬁterg%hg{;ﬁ%cqi & drai?f ch lhtg ll'tl)glgﬁnofjclid tﬁ-gSFR dn cells, the

ability of qumum Litodnhilt igY RS Phoemomt*ewu ﬁman@ fof fampra@si @hepthetial cell lines
was ehilliatéd! Adonfdounemninhibites IFed F-stimalated lot BEhsRGlRE @t fyedsihe Rfophosphorylation

of wﬂ(P %Qc-ﬁw \Wh%srﬁéaaﬁw dﬁ&ao&qli RM%&%@Q a &a%bl (f? BlW’?JnQUmor and endothelial

cell Iln'gisrg;ap@é ur@uﬁ qemogstr@gp |aéﬁllﬁbﬁ|ue B@plwgg)agoumputhehal cells (ICso =5
MM(EmbUMtaneous Xenograft Models In Athvmc Mce Fenal e

or male nu/nu or SCI D/ Beige mce (5-8 weeks old) were

obt aj ned fr n1kb 3 : arles River
Poten .,%L"” % R Mi- 13 fepiie Mulatio -”"52 under cl ean
r @d\mtld:@ﬁal aciivafing mwtat@nsaha\feebeén iderélﬁect io[seveea) Beman ¢dncers and provide a
strongo*}aﬁ&}féteabﬂ ﬁrb&d;f @or@@ph D st@edbaed Bﬁ) l|$§tﬁ((izx;52=fﬁmental evidence and clinical

preced?nce Yve r O dR'M@ rlgr\%letg L ?\ﬂhou??i kéc’-Ma Fgat x ﬁ%rtlgr%g:u?{ etg? ?xtracellular or

ent' tho
juxtamenirang taRMPB R ARt pregiciegiie @ffet @@“Wf*debln@mw@ﬁcw HWadit is possible that

kinas@drhait radtatdyis @i BhUsk fodgattdctiry.ato Adakb¥gthisadsudRIR phbspubristion ICs, was
evalu;'zg'c?m %ﬁH) ﬁ(? JI lr%ﬂe% NG c\é@sséﬂglqe QLG e%ﬁ&s hﬁd—ﬁé’%gﬁgm R &} a series of
I ne or seru ree

fe buffered: sal . W
repfe??ﬁﬁf“{?nﬁ VSRR 2oy pafaiionsy gp thefe Atdies fprerpunchl syvgited improved or
similaMadtivitycaghingt BDP Bindisg siemoeshts (83092 09 eMGAJ Hi @4RaZ2 hinty @tReloop mutants

(M1250"f'm?5 nf\/l?lﬁgm@éﬂgj \glfhoMﬂgﬁéf re td?“(‘ifg nh?%lecﬁl bg‘mﬁo% d 1 alsc? potently

re I
APC (T R MR LT AU
(IC50: 116 Ny calist whidhhexprdes thg readagenasis zegh juxametnbratéheariants R988C and T1010),

respe&ﬁi@fy QT@JIJ 3‘ |IrDBor@rEstC§”§l§ﬁi‘ﬁEH#|t Lot xﬁﬁ&gnc?)ﬁﬂﬁfoidﬂﬁ/% obJér'JE@ragamst the
actwatc'o Io%oerputan hﬁ%{lﬂr?gr Vo aﬁ@%éﬁ [:52' \é\n‘g{ugaéeel e tvwg type receptor (Table

1). product of its length x width2 x 0.4. Ex Vivo Target

Modul ation (PK/ PD) Studies Tunor and Plasma Processing
for In Vivo Phar macodynam ¢, gtudi es Tumor cell's
expressing constjtutively ﬁ%usnhoxvlated c-Met/ HGER or
ALK were inplanted subcutaneously in nude ”‘Céléijebawwy
al l owed to grow untreedagd to a size of 300-800 mmB| Ratio*

BlMl‘ﬁﬁlld&ﬁAﬁw mm,-@t er ed Conpound T as a Si ngl eior a|
ﬂG @ﬁzyﬁ W PD StUdl es) or TTUITITIFe or al ,po :eSNA
Ce’llﬁlgr Activity In Vitro

c-Met phosphorylation in human tumor cell lines (mean [Cs)** 11 NA
c-Met phosphorylation in mouse IMCD3 epithelial cells (ICsq)” 5 NA
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steady state PK/PD studies) at the designated dose
|l evels. At the indicated tines follow ng conpound
W@aoo7/066E8BT at i on, i ndi vidual mce were humanel yPCT/IB2006/003397

eut hani zed, a bl ood sanple was isolated fromthe

cardiac left ventricle using a syringe prinmed with
heparin sulfate, and tunorsZfere resected. Plasna

sanpl es were anal yzed for conpound i concentration

using LCMS analysis. Resected tunors were snap frozen

on dry ice, pulverized using a liquid nitroge -lEG seeqiectmty
[ ﬁ%l
AE

cryonortar and pestl ggsagnd | ysed in cold 1X LY S R&tio®

PROLgbiyialidricor b-Met W aH NINST3 cafs [E) 00! €5, BOSTONM MITh3 |
P ShnEry Aon & b ek T btart V15931 ih NIHBT 3 Bl (ICLFS AL e amd [PLgtermy,
Fsﬁg;a‘hsrxra{.o%;dfxm LT oA G TS St 11, 5?;’3;‘ asyEL 1 04X
P,h spognyiation; of £-Mef myitant Y'T230C in NIHRT3 cells (Ca), ”;;;h"; L 11X
| pryiatidneof gMepinpant Y42 5D EATD celisliCa’e £1 | SA bt Bed|  8X

ahapmmwamptgmewans V12507 i N3 Thesls (16:0)° Phar macgddhali cNA
Flhanﬂhervlatl@rpf eMekin Neb HEomeligRepresying clMetiRIE8G Briants $ ay3 NA

NA

m

tein lvsates that were —gener ated fromvehi¢cle- br
. F‘%ﬁﬁbéﬁ!ﬁ&bfﬁ of g Mehip EPPERPRYP xpiRstie ¢ MalTPEN vasgnt o[ a1@6]  NA
NEM-AL K phospho, 9 S(l d24cp) 2X
CeHlularAgtivi i r i iInMitr, f

ISR stimylatagi RGN prRehooiationit N'W&Rﬂiﬂsﬂtwe@@ af eBdwer e17X
RON pitvsphed/ation ip RONBYRB @fls fneamICsd)ysat es at 4C pvamsn| gha7X
Ga3a-stivmsdieAxhphida pHbatioveie NIH2OT 3 Axl EBS(nesar 633,)t | Me$. 322 20X
Ui3Rd-Biva fhtdd -3 piicaphopatiBEih BH-BEBSBe-2/BBFH g8k @flean| 448 41X
ICaMit i - t ot al phosphot yrosi ne, Santa Cruz Bi ot echfol ogy,
NEzMstianulEted ATk AApspharglaithinli rie d-PAETOIR (mBarhlCQE ki ng | basdf pr 53X
HONFastimalateRT AR pR6shhor)iton @k BRAR dells meaa0;, Pl at ¢ Joor | 3036x
BURIAYI BRosphdradties inBOReANMB ST IREIABRaAICENd  TVB per oXh gk e>100x
IR atilated iUty rE@%toFﬁ%Eﬁ?h@Fyﬁuén‘%Mgmk%Q Is§mear™ [ 2887 | >250X
icgfded to initiate the HRP-dependent colorinmetgic

CEEGIMURRd LECRHENRRY B irDYir@UEHIGhedn U1 250X
ICERSO4. The o%?l cal g‘éﬁ@?ﬁ%@) of (reach vgnhl?: g

CdsbsfadiaBSkyWhbdphoiastion RAaHIBESISRYL cetheBMCH NJ [530000] ~1000X
Deffi®mE r ophot onet er. Tot al phosphorylration of c-

® Kbt ¢- M FRr endynie inmbition Btesnived e olosithrifig mwmmawudupled to ATP
Wyraqverieat ed ani mal s was corrpared wWith that in tunors

"l arefdﬁ@fw'mﬂﬁen b Pféé?f Wrines toevarg| gonsantiations 9EPF-
§ %Q rate ur usin na:fl;lcﬁe"g iy teg\}ma{fgpy BHSA G0
r?lc'm 'dér’jv@@fr e%érﬂ%m%a é31ro tﬁ@’!ﬁiﬁ r}:cms a panel of
7%@%& r o8 lirkbs (I LETRB S, MIBA-MER2 :ﬁ lo 205, A498).

? Meah | @Ine-Ngt Iegual L to Micliafitia seleCtityTatldr c[e | &&aﬂ @Ractmty index
wap ealtuiated/as \Bxarc-08)/@ad (tergated) X 100] . | mmunobl otting

WT i d¥eot t i ng et hod was also used to deternine

rel ati ve ki nase phosphoryl ati on status and total

protein levels in tunor sanples for the protein of

Effecti%??%[?g'ﬁ'r\d 1 3_ TRy - b%l\mﬁ a c?en% (5r$ a e%% IAMergoli] s in Cells

protein sanples were prepared’as descri bed above.
Swmemdty'@/!agﬁﬁ' bodi es were used i mTunopreci pitate

s qg%tﬁg 39\%5 b%h%ﬁ@i%%d IL\ Wﬁ_ﬂ% %rf) of ?ﬁ %gwtﬂ J r? hreah&s amﬁﬂ\%mon of a
variety tﬁ‘”‘?fﬁﬁ@ﬁfefw gndﬁgnelg} cqfls)while NPM-Aukdig pn@ggated in the dysregulation of cell

proliferation and apoptosis in ALCL lymphoma cells. In a series of cell-based functional assays,

compound 1 potently inhibited human GTL-16 gastric carcinoma cell growth, induced GTL-16 cell
apoptosis, inhibited HGF-stimulated human NCI-H441 lung carcinoma cell migration and invasion through
a matrigel matrix, and inhibited HGF-stimulated MDCK cell motility/scattering. (Table 2) Compound 1 also
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Anti bodies utilized in i munoblotting studies were as
follows: anti-total human c- Met/HGFR from
wQ@yovedédisvi t rogen, Carl sbad, CA; PCT/IB2006/003397

anti - phospho-c-Met/ HGFR, anti-total and -phospho ALK,
anti-total and phosphor Gabl, anti-total and phospho
AKT, anti-total and phosphor23NMAPK44/ 42, STAT5 were
fromCell Signaling Technol ogi es, Boston, MA. Osnotic
m ni -punp inplantation for in vivo infusion studies

inhibitedl preliferai@@IDKarpes 260 07 SU-OB bV ALCL pallmthapaxpmess aveMRM-ALK fusion protein due

to a QW &ngmglrt%blgé‘h@r@t GQQﬁlpﬁhi@ﬁlbrpBy Q&y&ﬁﬁd '1”9 thegé)N -ALK positive

ol ut1 ons e3|8na e

o RS B S B B 1SR Ao FGHOon Bt To ao
investigaiei patentisbaniitangiagenic /My, gamipdund hepibitesidirerdediaied HUEC emapthelial cell

survivdfané nia@ig® iMasi6rbas W&l%%Mb%nMﬁe@él%@ tuldgeRdsRNA fiflin gels These data

B 2 Sy UG SR A et

cells expegsping aqjlmtecf p—Met{anléI@ prPM PRE, esnectyelgninvedditier], deealdata suggest that

antl-tLIY:Zdr E@ciyl biHoMmPbund l1i iy beliicaiBtedBy &iﬂﬁ @fé’lﬁl\/&fﬁc@lﬁﬁ fgfnogceﬁ gR@hr survival
t on was conpl etely heal e unp
aswe ??hu ﬁe%éﬂlcqnécg%r'syswas conducted at the designated
tlrre for studies that required infusion tinme and drug
voI unme that exceeded purrp qapegi ty Tunmor Hi st ol ogy

______ o apractiyanc -t _hao

' ' ' TPUUI LA 3
eval uat ed for i mTunohl st ochem cal endpoi nts \/véepaéz?‘%o?s

harvested and fixed Asgayl0% buffered formalin W e"t‘r‘zt,';'l'_

prot ease and @ﬁ_ﬁ%ﬂmtors for Z4 nogrs.
Profferan@MDE bs3gy) lof @MISN @gsitl car@noMi’eeis (MBADIC,,) TUNDI 97 | 4.4
Apapiosic (KBNS asvay)ef STDIE gaseid taryingded @fld (meaeitigdded (alth 4] BRI
HGE@MUIWQWMM NaCLG Egadee@hmnbet mignation 8eaiCs81 11des|. 5
! a1 A PR Matiigeldryasiore{rmdaalGh) ( EDTA- b&sed) 2.7

HGﬁﬁWMM&%@"&@'DnH@@M)M er_instructilorfé 7
using a commercially avail abl e decl oaki ng charnber
(Bi ocare I\/E‘dl cal Cat # DCZOOl) Tunmor _OCT _frdzen

T ‘ ¢leithepotypasd sectioned for [CD- 3]
HGE—ﬁtmLHﬁt HU\ﬁQreridMﬁm@H #inn!ahmﬂsassﬂeﬁnqmﬂ%o)l ncubdted S

HO L stinpulated HUVE alfige "wmn @epm Gop) da 38di le46

O ) s o e secondary_ani tadi o
Deﬁ"ﬁ?ﬂ?ig‘%g thﬂ'a" cgnce MNOCKeMpiERersy Cannadignevor a
ALCLF e C u umpili %

|nnunosta|ned sections were counterstalned usi ng
hemat oxyl i n. Aut omat ed Ventana Di scovery XT Staining
in-vivhisdidies¢ (Vent ana Medi cal Systens, Tucson, AZ) was al so
Daaﬁﬁqgsdﬁ conduct hi stol ogi cal staining follomnng
——‘ﬁaﬂuﬁatturer_lnstructlons Stalned sections were
@S ty : gy d 8scope andquantitative

TumoamadeVSeler.tumf sectl on staining was performed utilizing

t Q%é%ﬁb%%gﬁénﬁgnt QMQ%@E? mgg{aIL Wer%rutll igﬁ% @galuag| tﬁ% re%?n%hshlp of c-

Me"*ﬁ&ﬁﬁﬁ%?%m@’tﬂe" (79 grovthiinfedion. 2od |PHF'E%1PXPH§F?16fd>§mP°“”d 1in vivo. Due to
lack c_xf\mardgwdal emlvampm lof heman o-MettHGIFR lRkiséssed) byrit@taryxesbgistis &% mouse HGF
exprebda Iny dRs @ MbienPAREP B GiuMah AEASEEr fricad exhibiting constitutive c-Met/HGFR

activity were utilized as follows: 1) the GTL-16 human gastric carcinoma or Caki-1 renal carcinoma model

that expresses elevated levels of constitutively active c-Met/HGFR, 2) the U87MG human glioblastoma or
PC-3 human prostate carcinoma model! that expresses both HGF and c-Met/HGFR comprising an
autocrine loop, or 3) co-implantation of human tumor cells (e.g., NCI-H441 NSCLC) with human MRC5
fibroblasts to supply a source of bioactive human HGF from the tumor stromal compartment to restore
species-specific paracrine activation of c-Met/HGFR.
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Bi osource International s/l nvitrogen, Carlbad, CA;
anti-Ki 67 from Dacocytomati on, Carpenteria, CA; anti-
w@pR106618M Sant a Cruz Bi ot echnol ogy, Santa Cr uRCT/B2006/003397

Data and Results Enzymatic Potency of conpound 1

Agai nst the c-Met/HGFR RTK Conpound | was denonstrated

to be a potent ATP-conpetitide inhibitor of

reconbi nant, human c- Met/ HGFR ki nase activity with a

mean Klof 4 nM Conpound 1 inhibited kinase activity

of c-Met/HGFR in a bi ochem cal enzynme assay with a Ki
Relatiofishid onévMeHIGHRIMEIBiidnd 6 Ai-Kin B a6/F oeih O hbAdiistaliore t O

cé\ﬁ_t{al-ﬁgr compound | was further eval uated |n

ki nase screenin assaés aggi nst a panel of
> P MiGeRi5eIpFiag testeplishack S TL- 16, tumeess @5% MBY) Werigadininistered compound 1
orally kit diehiaticated ddsenas.ehisie| ik ifor 11y d8Gr efdAStudds SMBSREINGT inhibition of c-

Met/HI@FRq:ﬁgs?hégﬁét%n .rfj@ﬂ_t id ('F@Ere‘% AR e%u%n&%mﬁ#ﬂgd 3t the end of study at

bite activit %{l at selectliv
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veh!cle@npaeadd wiotis \wasMatahiit@ERby EhiSAa cihhibtiidnyof ddnage tapyet pibsghorylation by

compé\ﬂﬁ” NS tumbRE%S cRANAEY ésal% lkﬁlﬂﬂﬁe' fUOﬁ(ﬁlle%éthlléﬁtE@ Fftean OD untreated) X

1001, B Hie g e Lol it ey By 251 bimpy volppgvas measured
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the tréanéll Eshehel AEd) igp (RS 0.001f bati@etmitgd AsiAG BEL-W&)Lanalysis of variance (See
Figurogyet / HGFR. NADH was neasured by spectrophotonetry at

340 nm at the designated tine points. Kinase

sdletaide ty ot U PsROnsh tceamropts b S TAsSatpmorsiygere harvested at
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(steacﬁlesjtelte) Qﬁﬁﬁg &M&ﬁﬁ#R%BéﬁﬁbMér&ss?ﬂ!yssin ft oré Wﬁ §1 ?tteg @g ELISA over a

rangeaﬂg gos(ﬁ ﬁ/ggh P%ﬁsgﬁrétefa%%{%n%l aséudles ﬁc‘u\qay)gf{qram eRﬁorrepppn with tumor growth
inhibitipa] dombeund d demensirated the fnffpwingat sheven ig Figare @A ahd28

10060 hgkgldsel dvck uvRr &r@MhVﬁ@EBﬂ’Zcoﬁ@QteE W&i’n li”lﬁlﬁl%l:\ c- Met/HGFR

phospﬂorﬁlaoo)rg |rr1m 6%%bor%aus?aér?e f%r Ef Iau[sv(gg 1"}9 kg At;naar ceﬂugﬁe m ibition of both
Ph°SF’FP'l¥'At'°"aﬁﬁé tUTTqu Browi).| At dgdpragieaifawi G0Pk tomibarpwiEHRIbOR 4@related with 80-
90% ihKilSifibnof BMEUHBAR fHospHofylalien tnvesdutsOHich dakiedsag o $b-609 hRbifbon by 16-
Wshdow was sufficient for c-Mt/HGR selectivity in
vivo, conpound | was evaluated for its ability to
i rﬁHﬁB?t’“Q’?‘ig@?\E "BrEgptranhreat itaard memareeth difvbition soetaterLivith 30-50%
inhibitioh ofc-MétiHGFRI phosphorgigtionra 1-8 heurs fitrcralnecdveripibP g haars. of

Ti e-2 phosphoryl ati on was observed at any tinme point

follow ng a single PO dose of 50 ng/kg (representing

I&Mﬁ&&él\/mll—ﬂm i nhi bition over 24 hrs) or 100

methygic Mihé bedringliestaltlieledt UBTIMA tuhiotsi (1 S mmOf wéare ed@inisxdd, compound 1
orally Qf tha_ fnl‘]n@at&d &s&"@ﬂbéﬂncﬁ%ldﬁ@ lrdr o&aYs. Bor gtgég‘ssln\l‘éetqa@ngztu&&] lowth inhibition

I T MGt TN

+ SEM indicated for groups of 10-12 mice. Percent (%) values shown are the % of tumor growth inhibition

measured on day 14 for drug-treated compared to vehicle-treated mice and are calculated as: 100*{1-
[(Treated Day 14 — Treated Day 6) / (ControlDay 14 — Control Day 6)]}. An * denotes that the median
tumor volumes are significantly less in the treated vs. the control group (P < 0.001) as determined using
one-way analysis of variance (See Figure 3A). For studies investigating inhibition of c-Met/HGFR
phosphorylation (Figure 3B), mice were humanely euthanized at the end of study 4 hours post-
administration of compound 1, tumors were resected and frozen, and phosphorylation in vehicle and
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20-30-fold selective for RON ki nase which represents a
potentially beneficial oncology target due to 1)
W@®resqsESsi on and nmutation in sel ected cancePGI/m062)03397
| ack of adverse phenotype in RON-null mce. In
contrast to the aforenmentioned RTKs, conpound
denonstrated a near equivarént | C50 value (24 nM
agai nst an oncogenic formof the ALK RTK (Anapl astic
Lynphoma Ki nase) fusion protein,- NPM ALK anoncogeni c
treated greupsnwasrqoareitateduyrELEA  Iotibitidnef AbhkSeRarket (pAosppdrgistion dy compound 1 in

tumor%—%é}ﬁ%%[é?tg&%@ 2§lﬁﬁ.b|tuc¥nha1too ﬁ(ﬁﬁbﬂ 66 ttrEéthTﬁnl\ﬁetaﬁ L@fmggﬁag ?}( Jooy 3

P BReCSAR R SR & dis 7 PPWPITHEN RECIS! SPRepd in UsTMG
xenogtaﬂsrahddsy reyials e te ¢PQ mbike euggEsting that Rerirsuet & evas seledtive frotits intended
targetd R4RMar dbkd levdiiar macodynani ¢ | nhi bition of c-Met/HGR

RTK Activity in Cells To confirmthat the potent

enzymatlc act|V|ty transl ated into inhibition of
Antitumorfficaeyyt Qompoupe | nduman XeedgigftiMadelsaf conpound 1. to

i Thé Ehﬁtucﬁw dallﬂﬁ&lﬂh QI WasAkvaBtel h @ vBAMEbf AfmdnliMbr xenograft
models r%)regerqg Q E&%&e{ 1n§|c+t10{\s |a%|c\r’\v%gsresg[u%kié#\aof%qn g@ﬁ'@ ?sulqghcated including

GTL—@WW sRecineme oIS Hiehigstama, HRl- Wwacactinsé’cei AVeState Egrenoma (Table

4. with a mean | C50 value of 11 nM across a panel of

h%'ﬁ%# gg_@gcﬂmmgp@% helial cell lines (Tabl e 1).

simlar value in

o HileAna) they STEP jastfq easgromagmonk) pTeBNe 11$em°p%ﬁat@ﬁe'gﬁ gy to cause
markedoagessivd of lakgraéstablished/tndrGRROMG Y Figbiet 4). Nbittisig stods then50 and 75
mg/kgg%{/ E&nﬂoumﬁ I K& @&{ol"té/ éthﬁbﬂ&i SGdhvaIkht A3 Iﬂ.ﬁ%@ rela%@ﬂon during the 43-day

fi ed"l n sever nman canc
aamimgTatg st ML P VBT C47o S TEb 61 MBNBHR epregd i ing gnaxmally
efficadicus @ldseoiaveb obshillskrpled inrfégvread. thevnerprioreoraeatession af @adr 75 mglkg/day was
80% e@t&ﬁ@?@e@@ %EchpB\hhdolt Mnis}%—gf&nt ah gﬁtp‘ieseﬂ\' stdﬂ? Wgbh @m%&éck&é@ in mass

durlng %%% g?y r&c{1 _‘E agzr? Blstra? ?n acle a(rs each oae ev \?Iﬁfl 6‘ tog 1 i {ce eéhlbltlng a
230% S’PQF gaseijin tU("Qf 'mﬁﬁ?aﬁlabr esrente) land) a@,eearwmmwpltmpa@m@ﬁg regipprise with no
eviderfcd BBBmMbIOsen Ser edsbdtivi dffreath@ntdstdo@sys. t hi s i ssue, RTK

?%g@g%%faéhg%%skﬁgﬁsgg\@%TE\@lTHr%greﬁlerfo aﬁso Wﬂﬂ&ﬁ? &Iice (Flgure 4A) and

Mouse. BReiyt YMaighixFighres48) Pllc@‘é"golf)a'wé?f?'e@@ﬁ’f‘%ﬁaf%°fcc°f\?@?5' RAthym'C mice
bearingCdstablished GEL-N®Ituatorso(@@s0 min3) vhreseimgistakdeompoanipb unaty &t, the indicated

dose E\)‘JH RivkiRde LR VB GaR! T%'ﬂ%ih?éte Afthdr¥dr tefﬁca%ggﬂ o%"% 4A6\-EEmor volume was

measxmw b)an%@esl"% %glﬁgu WB:?%%RS %a t Mf?é@?ed'i%tuﬁ’l% vogm% Fé/&m%:ettﬁd for groups of
6-8 mige| dFigypelB) deepimonse(Idghg imddmpblnab! gedtinent Godryeniril cdntrol groups are
,"ustréié&m,@@h%tdaye,exh| bited conparabl e potency inhibiting
t?:or | 2N CrthL\llngerHGQ | ¢50: 13 nM and
Hé ess the endogenous
chlarmlq roine bareingstaklisheiNEIidd (TROIBIS) HriqureTd0.1%aKi-1 (Table 3A, Table 3B)

or PCEE RIARE kéntglalts (FlguR 8B) Mere himifigtBiet @8mhpoudd 91 @l Tt @RMihdicated dose or

vehiclé tlakofng f(%rniiao g{) %p Qy mf?sa rgsgéc%iy\gg‘glﬁop%glgMg %[a g%l %%é%galiggs on the
indicateg)dayopiiethe m'es#wrt HMQH YolmeyinEM- ef heienetes habihe meglian 19 ¥olumes are
signifiddotly REd in@e tleatep 04 M@ chnt@ngrougUPt< 0684 Ras @termined using one-way analysis of

Varian%gh/&ségﬁbggggndent Oncogeni ¢ Phenotvpes in Cells

In NCi-H441 NSCLC model, a 43% mean regression of established tumors was observed at 50
mg/kg/day after 38-day of compound 1 administration (Figure 5). In this study, each tumor decreased in
mass during the 33-day compound 1 administration cycle at 50 mg/kg/day, with 3 of 11 mice exhibiting a
>30% decrease in tumor mass (partial response), and 3 animals exhibiting a complete response with no
evidence of tumor (Figure 5). The antitumor efficacy of compound 1 was dose-dependent with regression
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endothelial cells while NPMALK is inplicated in the
dysregul ation of cell proliferation and apoptosis in
ALCL |ynmphonma cells. In a sebfies of cell-based
functi onal assays, conmpound | potently inhibited human
GIL-1 6 gastric carcinoma cell growth, induced GIL-1 6
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For studies investigating inhibition of c- Met/HGR
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whi ch decreased to 50-60% i nhibition by 16- 24 hours.
At 6.25 nyg/ kg/day non-significant trend toward tunor

grlggé}g ?']hlfgl g EO%I nhi bition of

: 0

s with full
r eft 6¢iep ypof Bgﬁeﬁﬁph@ara@htummqvm PRarmaepdiramiastedies were performed to
demdpeipdid the rekfibahipi befheen SBIEWEHRUBREISHHbRR tdaHBlmbEs R acy. To evaluate the

pharrﬁ%ﬁhfﬁk%tﬁtﬁtioﬂOMQ\WMGFR by compound 1, GTL-16 gastric carcinoma tumors were

harvested at several time points following oral administration of compound 1. c¢-Met/HGFR

phosphorylation status in tumors was quantitated by ELISA over a range of doses. In these studies,
compound 1 demonstrated a strong correlation of dose- and time-dependent inhibition of c-Met/HGFR to
inhibition of tumor growth. When defining the relationship of target PD to efficacy in the GTL-16 model the
following conclusions were apparent 1) complete inhibition of ¢-Met/HGFR activity for 24 hours is
consistent with complete inhibition of tumor growth (50 mg/kg, 100% TGI), 2) potent inhibition of c-
Met/HGFR activity for only a portion of the schedule is consistent with suboptimal éfﬁcacy (12.5 mg/kg,
60% TGI), 3) inability to achieve >50% inhibition of c-Met/HGFR activity (3.125, 6.25 mg/kg) is consistent
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orally at the indicated dose or vehicle alone for 9
days. For studies investigating tunor growth
WO pdw7losdi8on (Figure 3A), tunor vol une was neasPCEIB0§6/003397
calipers on the indicated days wth the nmedian tunor
volume SEMindicated for groups of 10-12 m ce.
Percent (% val ues shown ar&8the % of tunor growh
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Antitg%%! gtjﬁpagggf’Co[%gZu'\r{Qﬁtjl ér%@’l@%ié-: %@en!&n! t_LM%%%%P gq’l r Iagd
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inves{iggiiig, TS SRBHp BREN (195 PAle M e OIIMes asx RBSUEed by calipers on the
indicmwawynme _rlmmnttummlrvolu&g r:tefSEN"l dmicatat_f fongroupeofdB1mige. Percent (%)
e S8 540 B AR £ et s
venic e B P e it e ke, (4 TSt Pek B ToReR PR/ B igoniol Day 20—
Contrpi{iay 1@in Ae Uidenctes égt tbe siedian tamoBlumes 78 sigyjfidagtivdess ivihstreated vs. the
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o1 RSB A 5L T 550 SR 8 ot s
hourscpesteadmisipiiption wf ¢ampgursk 1, Jumors wase esgentesh and fgzen. &BIGYK phosphorylation in
vehicldemt @Rsted tumoksIWBY quERGiSted PAELISAl  IhQSIMNG &nase e Pdsphorylation by
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nor even after cessatlon o at ment
100l yays. Regression of Large Established GTL-16 Tunor
Xeutitzngathe Katpas 20hRDCIC mbliat, ecotnbougd rMedefiidhsteated the ability to cause marked

regression of established tumors (> 200 mm®) (Figure 6A). In this study, the administration of compound
1 at 100 mg/kg/day resulted in complete regression of tumors of all mice in this dosing cohort within 15

days of the initiation compound administration (Figure 6A). After 17 days compound 1 treatment was
stopped resulting in tumor re-growth. When tumors grew to a larger size (>600 mm?), compound 1
treatment was reinitiated for an additional 13 days and complete regression of tumors was demonstrated
once again (Figure 6A, Table 4). The cytoreductive effect of compound 1 is consistent with the
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Mouse Body Weight (Figure 4B) Following Daily O al
Adm ni stration of conpound 1. Athym c m ce bearing
wesioalobiished GIL-16 tunors (620 mMmB) wer e adnm PCHIB0&@03397

conmpound 1 orally at the indicated dose |evels or

vehi cl e alone for 43 days. To investigate antitunor

ef fi cacy (Figure 4A), tunor-4%l ume was neasured by

calipers on the indicated days with the nedi an tunor

volune SEM i ndicated for groups of 6-8 mce. (Figure
obsery&ion gk dantiappliteralied @idt apopiotiroatieds aghirst Ak@agstieintvittan dhe relationship of
inhibH&éfGlinfor MPMILALR phBSpRBHYSLIGH 18 ahtithkks efiedc iab Bisé H&Enind@3Omultiple dose

angl . - H44. C node/ [ - C- nor
everf Rl P S e IR MG B cbimpfert R Regeinapsey complet
inhibifigroG99paNibitipw) cpfi NEMSUK acthitiifor thg ffhgpsingdmervaiad kouBiB)s ennsistent with
maxift&i-aBtithrisrR¥ficd Nedghpriet rSgréf_i’_siOG}JétG o0& RBY/kYVEFigRreSEAHNY !GBﬁ. ahdehplete inhibition
of NEAEAPERy B Bion ot i 28 8 Rl & Blan i ool atumor
efficas AEige GALINICER)i DiEvlar tonstedies P ruiMetA{GER-dgngNgentj tmor; medels, this data
suppGResCthelink betden intibitisnef thebiver iénded pleadceBgit teget 6f|'d:6m|bﬁﬁg¢ii SNPM-ALK,
v e treate
anc R P TS e AP AR e d Rl |G e ng
one-way anal ysis of vari angegple§See Figure 5).
NCl - H441 NSCLC nodel, a 43% nean regressi on of
st abl i shethitiauno was obseawEfflectt 50 ngy/ kg/ day af
déhy of n (Frgurle 5. T
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denonstrate the rel ati onshi p between c-Met/HGR t ar get
inhibition to antitunor efficacy. To evaluate the
w@bameastynam ¢ i nhibition of c-Met/HGR by chaptBraek/d03397

, GIL-16 gastric carcinoma tunors were harvested at

several tinme points follow ng oral adm nistration of

conmpound |-. c-Met/HGR phos¥horyl ation status in

tunors was quantitated by ELI SA over a range of doses.

In these studies, conpound | denonstrated a strong

correlation of dose- and tine-dependent inhibition of
synthesidBiddiabiaglto | nhi bition of tumor growth. Wen

defining the relationship of target PD to efficacy in

t eLEGH lan Bozyhe Geddudddeby fRuichead gl CtarnadhuBibaar titseln€ as a crude esterase

prepafé?gﬁfrglﬂﬁ])g]ialerc;m&fx%nbmé@ﬁm Rﬁ (&t‘chgﬁe%A }ﬁﬁb@&g'a\é'lé? 123, sold

as antamﬁﬁnlua\, %qlfirt% S%E@%Qﬂ?@ eengw s -F@ss)n” ied ﬂth‘i)%% F?glstry asI ao I’c]:arboxyhc-ester
hydrolaaéi @48 nare006-1&:6". Vbt EdrkEBponeiog ienzyime dissificatidrynanbeoist E@113.1.1.1. The
enzyrﬁé lstkn&vnstﬁ h&/«;i %I’o%d %lfbsf?é?@ §de§ﬁ' &@ttovyéfrcfshhéﬂgr‘a%lé ol wigf rgrll Q)‘F¥sters The

inass 35 PRSFTSpS SRt MelpRbsseg PO vy o s b wga/*vz% rator. 1 LU

(lipasg @nit) Gntbe arhaunt Wehiymle&d:llch tfersteghjuhol digatabld hutynic agid pastriinute at 22°C, pH
8.2. The tE)F bltahd?ﬂe ng Perdif Fg.ﬁrﬁ% 28\, @%egs@ngls yj 5p‘p’e@£‘sa$n %paque brown-

areenylpiy H‘ﬂé’)"d'had?c %de%*?w?@ﬁft g L A
t entylgtivamoli ded furt her evi dence that

51§D{ ; rcf @mfoﬁw‘éﬁ‘é?ﬁ thad8l, BRownR J:d:hp@urfd' @GP ¥R $R&Res below,

The
T S
acetafs;, giterfi C@tt@n and chemipgbohydesfysis vith ynversiop gpReestingdo $cheme B. Racemic 1-(2,6-
dichidrelBit@sprenyBethy aSdtaid (carhpdlng B2)00S @repape 8t erding &f Schsrhe Af

compound | on tunor grow fy. - Met/ HGFR

phosphoryl ati on was obser Tlizing ail tunor

nodel s (GIL-16, US7M5 and NCl - H441) and dosin

schedul es further these supportlng observatio (Tabl e

4). In edth df these stufies $he 50 ngy/ 9 doShs

level resylted in either conplete tunor Qg A
inhiblwlon or telor |ed 5T on §¢%Fabl e n addi tion
a dose-ldepgndent correl dn was obser pet ween
inhibitig [ [
efficacy g n each model further supporting the concept
of maxi m zing of the extenﬁland duration @2 c- Met/ HGFR

I Nhi2®- am;muro 3-ucaspherpehanul (A 1)e SbdimBarehy&rdk [(Shd, 2@l iymol) was added to

t
a sol&tBﬁé@% %ﬁ3 Mﬁ‘%@k %J{ﬂg;ﬁe ?ﬁé}rcp g{;@h ﬁts? Zét{]a é%H?trJH;O i m(l)r(ol) in2mL
of anFAUACER QA t 1Mo EMTTHEE 128 SHEREES BamJereRgr oK on]  dhen was evaporated
to giiehesoripiess dilGesiriBe Thé regidte WhLpRREEKY fiadi bhrétiategrapd (fting Aeh 0->10%

EtoAk W%&Jeisftﬂ 8§e g&r\@a %ﬁ&s@% Q¥15§syouv€?8?hn%$ b ggtnlg%lé hé E‘J/"sf‘éld 5 Xs (apc)

unor e
(M-HY B3 1R 008K, ST GroPBY | G4, 4G ER AECHH .03 (d, J=9.85 Hz, 1 H)
6.97 Phew (6 ¢l 0ge C7. 3BRFQeH).of conpound i , c-Met/HGFR, and

t h? ‘%&%h?o?olg Qu@%én&&%& ‘agét%ec(%e)y Ac@%t %Jhyé‘r"ar '1:' 5 rr%gc% mmol) and
pyndlﬂgl(b%@ 23gnmghoyverq pdpse sg@p@aﬁ\eﬁogesow;@bcf 5@gwquw§m (2.2 g, 10.5 mmol) in
20 me ot abjal,s ITeel rddatiop atxtid® Qad stimed at (odm GenipaBtureVRF €2h and then evaporated to
give Q%B\Wsﬁéllergs?q‘ilxe The residue was purified by flash chromatography (eluting with 7—>9% EtOAc
in hexanes) to give compound A2 as a colorless oil (2.26 g; 9.0 mmol; 85.6% vyield); 1H NMR (400 MHz,

chloroform-D) & ppm 1.88 (d, J=6.82 Hz, 3 H) 2.31 (s, 3 H) 6.62 (q, J=6.82 Hz, 1 H) 7.25 (t, J=8.46 Hz, 1
H) 7.49 (dd, J=8.84, 5.05 Hz, 1 H).
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compound 1 orally at the indicated dose or vehicle
al one for designated tinme periods. For studies

WO pooes661gat i ng tunor growt h inhi bition (Fi gur ePGEB2006/003397
tunor vol unme was neasured by calipers on the indicated
days with the nedian tunor volume SEMindicated for
groups of 8-12 mice. PercenBt(% val ues shown are the
% of tunmor growth inhibition nmeasured on day 23 for
drug-treated conpared to vehicle-treated mce and are
cal cul ated as: 100*{1 -[(Treated Day 23- Treated Day
12) / (Control Day 23 - Cagfhels Day 12)]}. An *
denotes that the nmedi an tunmor vol unes are
significantly Ifess in the treated \is. the contro
group (P < 0.0 as determ ned ugmng one-aay aRal ysis

of vari ahce. OFor &budi es i nvést i

ati g nh| bi t ion of

NPM- ALK horyl ation ( mc CHs
humang ’ pHged at th CHyl ey
post - gd | stration of conp J , tuno KL

gphoryl ati pn i
vehicle pnd treated tunors was quantitatedrby ELI SA
I nhi bi ti'on of zki nase target pts3phoryl ati oR-by
compound 1 in tunors was calculated as: % I nhibition =
100-[ (Mean OD treated L _Mean COD untreated) X 100].
Utilizing the Karp§Z129 ALCL nodel, conpound
denonstrated the gb™Njty to cause marked regression of
established tunors (> 200 mB) (Figure 6A). In this
study, the a
ng/ kg/ day re d in coml ete regrgsSston of tunog
all micein this dosthg {cohort Wt ‘
initiation conpound adm Ristra ( 'i‘:gu_rg,GAft?é’r
17 days conpound'lltreat Va opped restiting in
tunor re-gr owth. stunors grew to a |arger |size
(>600 mMmB) |, reat neftg,was reinitiated for
an additiona day’s and conpl ete regression of
tunors was d trated once again (Figure 6A, Table
4) . The cytorgductiye effect of conpound I is
consi stent with theobsepvation of its
anti-proliferative and apoptotic effects agai nst ALCL
cell S inevi . ' g , i -
s R oo Syt BN B B, o tlelebd el o bose acition
ine (1A 812Gk Yot adiep izRlgor00 b RAFF5PUM AR e DRTEE AR e fdo miL of PLE
AS syzpénstos. THShngohounti A2ab 32 p V&3 mowk 1i00 eq) was added dropwise and the resulting
mixtufe YRt a R SRRERELE Rre Fdr BBR, Mﬁﬁiﬁﬂ:’thg B8R lof th@FERLBE Eonstant at 7.0 using
'\h@h' g%lthon é>9009| nh|,b|fttr|1 on%ct,of MALK@@{;:{E#PYIISB/ fﬂ%{ topped aft
1M Na&l- Pefh thefgRYSHRP e &7 % 3l e "SRG HprE ymopiker St 204 ippped after
50% staingrmbtedahvas consumesk (Bppcexinyatdlc bhirust underdiygse seridiinis).athe mixture was

then 8EctEMihied tifmbd Gt 1 nfl of iRl aB8Rte td rBERENYofiLeBtet dHAIZRbADI B)a Aifxture of R-
1amﬁg¥¢ALK phosphoryl ation (<90% i nhibition at 25 or 50
k

g) is consistent with submaximal antitunor

ef Meteanesuifors ghiaride ©A6amel 0.8 ByMo)Sfagiatidad te @ salutigy pleasmixiyre of R-1 and $-
2 (0.48-tMRély i@: slapeiantiertritiden diekphsre. The Radlioh mixEkPPAY dtifred at room
tempérEtﬁrel f!)rrg(h 91%3 \é@ﬁ%graiegpnl &?atiﬂ é)rpoilpfw%ge(zd) %Q(ékﬂslgﬁ{!{a%qg ﬁ‘% miﬁcure and then

pharmacol ogi'c Target of conpound I, ALK" and the _
EtOAg £9rmelex Hrwag sedadinpitrad e agurays pofutign NIFM igaric drypis Mgearombined, dried,
filteret LA levdpo Eh8dd. to diaddd mixtlizysl Riteshd S-Df THisoniog ds dseBlirEthé Bex@step reaction

. : e -

withof VTP g@g«?%ﬁég m@&@g&&‘aﬁg?%gﬁog@?é@i@ﬂgh% (d, J=7.1 Hz, 3 H) 1.84 (d,
J=7.1 Hz, 3 H) 2.09 (s, 3 H) 2.92 (s, 3 H) 6.39 (q, J=7.0 Hz, 1 H) 6.46 (q, J=6.8 Hz, 1 H) 6.98 - 7.07 (m, 1
H) 7.07 - 7.17 (m, 1 H) 7.23 - 7.30 (m, 1 H) 7.34 (dd, J=8.8, 4.80 Hz, 1 H).
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preparation frompig liver, commonly known as PLE-AS
(purchased from Bi ocatal ytics as ICR-123, sold as an
W@eovonealsT sul f at e suspensi on). The enzyne is cPEFEB20MH3397

in the CAS registry as a "carboxylic-ester hydrol ase,

CAS no. 9016-18-6". The correspondl ng enzyne

classification number is EC38:1.1.1. The enzyme is

known to have broad substrate specificity towards the

hydrolysis of a wide range of esters. The |ipase

adiotaww agefate] Q27 1 ha&IMmeh Wep aaid%&ommxtb@soéa-3md $-2 (0.48 mmol) in 4
mL of DM Gld¥Shifogeh aiddpterdd Uthy rédctoni nfiixtare s thedtéPloa00°ClorlAd h. Water (20

mL) \I\%L hﬁa%? ?c% tIH%1 ire%%tg)h?nei}tlkg MHR& @9 th?&? %Q?a&ﬁga BQ{( 452@5 Bus solution.
The cgmbinedaiganjsrlaysayas drise fi(te_r&b ApderaReired it gc‘PLaE ohgf 3'3§72d“9 61% yield in
two stepsy penisiitpg: 97 5% s IHEME (490 Mpip etliomtoraiD) 6 pare U 66 Iid, IwhgHLe 8H) 2.09 (s,

3H)éé9°(gllﬂ6‘é"|-|tzh1 ﬁ)f(%c( 918919 ‘gqft-rz‘/?W%(nhﬁ LU ng (protein

nt ent
o b ore? ke e i o oo 2 454

18.8 1th8) urldef 2 nifeghinctrhaplierd atf 4°C.0 Tiapiesutting ettira nab stired etuvomgem perature

for 4 ﬁ‘dﬁ@ ?ﬁg tgc;lv(gﬁf vgjés e'élﬁbzoul’é?i & B S0 plﬁ’ VY ad¥RS TRE BRAASShctDA rixture was

neutra_lz?dzm@ sag YA @Bqlﬂe -§¢C 11: a%(# Wﬁpés[q[lﬁuané? Hél—l &@éltagftgte ?1 00 mL x 2) was added
to extgat ghei dqueas i solatiam dTheheambived olggrie Blysrs iverenfirield dveryiie.8Ppriiltered, and
evap@se®lotintth §9 aS@\ﬂme sBlid éﬁ@@@”@@%’-ynél@) BFC-MS: 97%ee. 'H NMR (400 MHz,

Qr o 3- 0 0 nd
chlor?‘i%{gurﬂa B e‘% (gcuf: g@ é—? 5e§e£k§ hJéﬁé g,tia{@ bﬁé% 'W&‘{m 16722 - 7.36 (m, 1
H). 1-(2,6-dichloro-3- fluorophenyl)ethanol (Al): Sodium
bor ohydride (90 ng, 2.4 mol) was added to a sol ution
of 2' 6 dlchloro 3 -quoro acetophenone ( Aldrlch
8) ) B 7 H .r,. -

anhydrous CHBOH The reaction mapgt ure was stlrred at
roomtenperature for 1 h then was evaporated to give a
colorless oil residue. The tesi was purified by
it 0->10% Et QAc in

Al %s R colorless oil (180

: 0.88 mmol; 86.5% vyiskdry Ms WBPCI) (MH)' 208; 1H
NI\/R (400 MHz, chloroformD) d ppm 1.64 (d, J=6.82 Hz,

7. hpoighabnyersscafipnedine ds alogli2 mhh vas sines (g iy o atovc
using)anddetpgih ferd@man. dithivig pluminyxe bydride @7HPdY-97@mol) wasislowly added, The reaction
was $HHFBd Mt AHbnPbEHaRIR: 1orl3 ir. THe reaktidn WADIobleWRT iGe BAlKICEd water (3 mL) was
addei%&é%ﬁ%{l&:ﬂoh%ﬁg %6%@9%);1]&%89%3 Q%%ngglﬁ %\H&% %?Qstlrred at ambient
tempopatyreder 30raint 15% NaShOmiindsiSRe Were afdse andjhe atbeure fiisppd to remove solids.
The i@ ¢ratwashadaviyi THE @0 yt) biadning Hiltratie | was eshddbiteatedTtb &jive 1-(2,6-dichloro-3-

ﬂuorc{/-mﬁwt%hﬁ%?;g@s(éﬁ’%glnf b@ﬁ'*g]g@(g ah ??Bw%hrﬁlﬁ%ﬁ%@%bé dﬁ%&h ng 45 (d, 3H),

ane to gl ve conpoun
5.42 gy 28y 7 @& &ngity. (2 W6’ 9.0 ol ; 85.6% yield); 1H NMVR
( 4D0TdViiztjrred sbiotianf b triphdl! dhospbive 18.38, Qa8 mAFGUSIEARZ(13.85 M). of a 40%

solutngn ?i'ﬂ-toﬁjébne)%w 'Z%F ?Q(szrnlgfoat @C@a@gdd'elé’a QollHLn & 2%2 d—&lchlolo@'ﬂlﬁ)ro -phenyl)-
ctrangh 45 ¢ o9& By F"daé'ﬂ{‘ydé?j‘éﬂ'u”m’é'ﬂ 0 1525,8 @?& ra@} I“oUg: . e

resuliingerribistaodange ispipiEn veasdtimedoarder aditipden @tmosphere at ambient temperature for 4
hours at which point all starting materials had been consumed. The solvent was removed, and the crude

hexanes) to give conpo

material was dry loaded onto silica gel, and eluted with ethyl acetate-hexanes (20:80) to vield 3-(2,6-
dichloro-3-fluoro-benzyloxy)-2-nitro-pyridine (6.21 g, 0.021 mol, 98%) as a pink solid. 'H NMR (CDCls,
300 MHz) §1.8-1.85 (d, 3H), 6.0-6.15 (q, 1H), 7.0-7.1 (t, 1H), 7.2-7.21 (d, 1H), 7.25-7.5 (m, 2H), 8.0-8.05
(d, 1H).
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line (1M NaOH), was added 1.2 nL of 100 nmM pot assi um
phosphate buffer pH 7.0 and 0. 13 rnL of PLE AS

waaapeedason. Then, conpound A2 (0.13 g, 0.5 mMmeCT/AB20@0003397
eq) was added dropwi se and the resulting m xture was
stirred at roomtenperature for 20 h, maintaining the
pH of the reaction constant-38t 7.0 using 1 M NaCH.
Bot h the conversion and ee's of the reaction were
nonitored by RP-HPLC, and stopped after 50% starting
ek o atiroghmixiuemef et (P 6%d FRHLEY0 M) wasspependede(2,6-dichloro-3-

fluorottRRgyRxG-2Afliot gyadise (9.4313E0.008Xhal Ad WerbcHigq 6. BY,L0. @Crﬁcﬁ)d The reaction was
heateé%{oﬁ@ etcEc, kegg)?%rlu# déllg\f/%t%ﬁg%l \‘glf 1 ﬁrl h%)c(a rglac{3 ona\%/aesFéoglfd ?o I org tﬁnperature then

as a
diethyl/eihera@RS MLT el vateheed mylwispadged: rthe eplugionrivas ):arﬁfa@ neyiialiged by the
additibroofasodiarh dhrberateOfTha coinihetr ®@ganlc eldrakbtsartle Washad (Wi 4atd MEBEYD, (2 x 100

mL), Llrb é x%o Q‘Tm) QP/J 5rﬁjne \sva ll’(gbdrﬁlir) ﬂﬂ%%ﬁ?@@g s‘”t‘iﬁﬁl?‘ePJbeJn‘é cor-ll-cg?tratedéo dryness

mper at ur
undefyapEHo waad? BreEHIoP BB BTN AMETBhe (529 Grd§2Cme. 9% as
light rvekchelitl. t'B NMFe (COICH, GOCMED @1 8BRS (Et380c. o2 (bmd, 2M), B)7-8/81(g, 1H), 7.0-7.1

(m, 1|a)dd§d 3t(,q ANt @6k ( ,g\hm aqueous soI ution. The organic
|tered, and evapor rat e

e e s 5 st e L R SROBEH5.8 o
acetoug@jﬂasrq:ommator@é&us:sg a@pice balic t Taothis \aplutivo inas faddediNebromosuccinimide (NBS)

(5. 33F§er ik} mas i @monviliéi NiYRe (rédefonMyks sﬁréHOJth erit B finPPfRe reaction was

conce(nggte% I_ﬁryrfsbﬁnd(eg vécgurpl)l_l)Tge %ul?r& dajk_gl \6a soH{eq_l).;wl) Eégﬁ%gioo mi), and
purifi gdyia sllieg gg chipmatpgraphys Tiggsolvents @gre thren ramaMpd i, \@guo- to Yielt B-bromo-3-(2,6-
dichldrd¥3-fidord-Henyledg)-pyridin-3Q/idnie (8.8H), 0.018thol dd%) 358. Fhite 4rn8@lline solid. 'H
e BB ASSIUE QSR A 020, Bl Y5180 . vz
( 1HY 74545 (’l!?nd'ﬁﬂ ?r?tsﬂﬂgé'ﬁ) at mosphere. The reaction mixture

was heated to 1000C for 12 h. Water (20 nL) was added

to the reaction mxture and EtOAc (20 mL x 2) was
5-bromaddHR@E iqhiora-3-fluorephenydeatnex -vieming’he conbi ned

or ganl c | ayer was dried, fil ter egl, and evaporated to

give an oil of S2 (72 ny, 61%yjeld in tw steps).
Chirality ee: 97.6% 1H(N|VRCIQ34 chI oroformD) d

ppm 1.66 (d, J=7.1 Hz, 6.39 (q,

J=6.8 Hz, 1H)702(t H)722-730(m

1 H. Sodi um net hoxi de .5 Min nmethanol)

was added sl ovvly to conp und S—2 (4 64 g, 18 8 mmol )

nl% enantlomencg‘ ure |so rwgg gﬁe?aéed%é%gecn ed abg}(e gr %%%‘;%mate but using

was stirrred

the errq'ﬁ\éwe%lpa}‘é mtlremmmwhtdewwbpm (*M@R 400 Niiias DY $Sectd) S 1.74 (d,
3H), 640mC 019)| @B (bes) QH}, T30 Mih X)L I7e48\WA S1H),ENBE! (8 1HF: 845 Mizt3B2 (M+1).

sodi um acet ate-acetic acid buffer solution to pH 7.
Et hyI acet ate_(lOO nm. x 2) was added to extract the
haneauigayvioxypiperidine-1-carhoxlig adid tertputy 2k | ayers were
dr| ed over Na2SO4, filtered, and evaporated to obtain
S-1 as a white solid (4.36 g, 94. 9%yl el d); SFC Ms:
97%e. 1H NVR (400 , chloroformD) d ppm1.65 (d,
J=6.8 Hz, 3I—|)558NqM§Pi:GEf99Hz 1 6.96 - 7.10 (m
1 H 7. 22 - 7.36 (fm
5- br ono- 3- [1 (2 6-di cHIBFo—3-TTuor - phenyl ) - et hoxyl - py
ridin-2-ylam ne (ragémat &}cH

OH OMs

4-meth

2
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1. 2,6-Dichloro-3-fluoroacetophenone (15 g,
was stirred in THF (150 ni, 0.5M at 00C using an ice

whadoi/06@as7 10 mi n.

cooled in ice bath,

0.072 nol)

Li t hi um al um num hydri de (2. 7GT/4B2006/003397
0.072nmol ) was slowy added. The reaction was stirred
at anbient tenperature for 3 hr.

The reacti on was

and wat-é¢-(3 nL) was added drop

wi sely foll owed by adding 15% NaOH (3 nL) slowy. The
m xture was stirred at anbi ent tenperature for 30 mn.
1 5%0alicd solitioni gf 4-hivklySxy-plpeviginee! -ceulobarvlic apid feriwityhstar (.94 g, 39.45 mmol)

in CHdI {160 i%g) E&IddRHBNE Wl sloWl addeANES O '5ﬁi$nLWQ§ £ Mﬁ:%?

su.fof; ot S

ol g P ah e CRERR) s

ﬁﬂowdtbp methane

ura H‘? gg@d at room

tempayatere wyeraighta Tyethe mitud Was dddedivRe( @ometr@umldez@lz (3 x 30 mL)
followad 49 drﬂng Msoﬁ #hd refbvalld) the’ sohént( ) vaklB aﬁ’grdé(iZ 4(ni'8thanesulfonyloxy—
plpen%lgg &carbox&hcoagldﬁfﬁ §ut)é%at§%ftlot% éolgétl H&) %f;]g@él, &%6}5 q—rh@ﬁ é(ﬁ‘DCh 400
MH2) .89 6 LEDE)69i (m, ZHIF.3 200211 3. 04s, B0 -, A &83 fn, 2H), 1.46 (s, OH).

sol ution of 1-(2,6-dichloro-3-fluoro-phenyl)- ethano
0. 021 nol ) and 3- hydroxy nltropyrldlne (3 35
iy 2] A i n d-m- G

(4. 55 g,

or ange “sol ut| on was st i rred under a nit rogen
at nosphere at anbient tenperature for 4 hours
e consypt

i aly s
d with eth

poi nt al |

sol vent was renpve

acet at e¢h

di chl or 033- f | uor o-penzyl oxyJ)-
0. 021 noll,

starting pategj.al s h
| oaded quingy S Mg@d@}, ang-Rr

anes

20: 80)_tolyisel d

98% as- a pink sodlid.

MHz) .61.8-1.85 (d, 3H), 6961
1H), 7.2-7.21 (d, 1H), 7.25%7.5
1H).3. To a stirred mxture of AcOH (650 nL) and EtOH

nd the cyude¢ materi a

_3-(2,6-
1H NVRy

(m 2H), 8.

t I C

-2-nitro- pyrld@neO(G 21 g,

CH300
5 (q, 1HH.C7. OH7. 1 (t.

$-3.

0.0

05 (d,

28 ol )

arNBH @ @redo Qﬁsmmoli wgs dded poTtiomviseoio)a stimeg selatiantdf dricdapigazole (0.57
mmolnNR@IVIE]2 8] AMAQ/ The réstkihdixtaredvad lsfiradst 1theurst #9C dna@-rdetahesulfonyloxy-

plpen-grn<§1 I&S’?&%ﬁco&l
resulting é‘"’%? wes kagt

T

88‘9%{"9 eheb 32 HETBE! BbY 1find) VAl ren acea. The
TO0SF B 0y THBRC Vst Wi eRfigteted wi

EtOAokevectltiraen. CEhebmmained orflrdc et iverediried, gileTed, aad tcoraetisated to afford an

orang‘é’%ﬂ € N@%Q&Q vV!stptl]rlf%@tb @Il&ladé%n(a?o P Riikg wntﬂ'@‘pE{O%c)h pentane) to

aive GPRRP A48 AR @%9

OO L) then dried (Na2S
to dryness under vacuumto

yi tedt-plutyl-4-[4-(4 4 5 5-tetramethvl 1 3 2-dioxaborglan-2-yi)-1H-pyrazol-1-vllpiperidine-1-

carbonylate (ap- di chl gro 3-fl goro benzyl OoXYy) - pyrlkdl n-2-yl am ne
% —‘(‘54
R EpiePoln TP g, 124, 852 fobsitodislls Glsa ed 145 6, 1.48 mo

were @grjed secglﬁ)tlalhﬁto-,a wiugion qf@omg_qq)\d 37140-979.37

nanjS L of DMSP. Fhe mixture

was fufed ith mtrc?geﬁ-s@ve?al times Ard) dichirobi(trighbrdylph8phine) paliddim @f (0.05 eq., 12.9

g, oﬁgﬁ@%glhgn géeg

was qgglpqh@ rgqun eg@e@yfqﬁndﬁgerg%qﬂ@u@bq Padj %ﬁd‘&%@dd‘@é@d’ w1th EtOAc. The filtrate
was Witshedawith Sataaied INaCBO( lhBS)Z) GrEdBGergLaZSD4Qﬁem bd concentrated. The residue

was ;R:ﬂf etdI b?_%)m:asgeé

tion

Uéé&ﬁrg; rf’%ﬂr%XNaQ

cﬂ-rjar%atfa Qtpnn

COHC

)ﬁxgtecp Xtrdodé P) g 1 lTﬁ%%ghon mixture

e was

! E(’ﬁéﬁ@mj»%xa%

ryne

944

e g‘dﬁnpound 4 asa

nder

Wh‘te\?%!@diﬁﬁ 4%k resul ti ng dar k 0|I vvas di ssol ved in Et OAc

(500 n),

and
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purified via silica gel chromatography. The sol vents

were then renoved in vacuo to yield 5-brono-3-(2, 6-
waoele@hloer1e? 3- f | uor o- benzyl oxy) - pyri di n- 2- yl am neCT/B2804103397

0.015 nol, 51% as a white crystalline solid. 1H NMR

(CDCl3, 300 MHz) 51.85-1.95 (d, 3H), 4.7-5.0 (brs,

2H), 5.9-6.01 (q, 1H), 6.8-63%95 (d, 1H), 7.01-7.2 (t,

1H) 17.4-7.45 (m 1H), 7.8-7.85 (d, 1H).

5- brom) 3- fl(RH2 6-d

The enantl oner i caI I y pure R i soner SH, prepared as
descri bed above for the racemate, aisi ng t he
enanti omerical lgy e starting ferials described

above. 1H NVB-( 0 Mz, DVBO- d6 1.74 (d, 3H), 6.
(m 1H), 6.5 br s, 2H), 7.30Nm 1H), 7.48 (m

7.56%(s, 1Ry Mz 382 (M1} 41 ammcupiosane

t anes onvl"’éfk'va@ pcerbplr - 1-@ediboxvlic C|Cd3
E%[% ut'vl ster ot s@btd,i on O

hydr oxy- Di a_rltﬁz el 8xyH| acid terf NH,
F ester (7H3 b, 39.45 nmol ) i n Cﬁ2CI2 (100 cool ed
to O0C, was slowy added NEt_3 (5.54 mi, 39.45 mmol)
f oT9 GAwstirasy solion apfe 34 -é?rﬁrri'c*tqﬁr-éﬂMep'reyy'behwl-S-@@,5@5tetramethvl-
(1.3, 2)@@dahoraare2-{VRdin 48/ 1artne (05.2%, 3564 moi] BRd 4{4UréhiRpydxsI-1-yi)-piperidine-

1-carBbl rcragg @t btrwggtart&mgaé P BBy ! dMéJHEs mhrrﬁﬁgg?ag ;%orfrr.& of Na;CO;
(1. 3§(9 A36p2 f'lS'N')dWBtede‘?";)r ABe ?‘?@2’3@&3 d%ﬂ‘i‘asepéﬁﬁﬁ'&%rge@fw‘tp fitrogen three
timess oT v thet solutionv@asu eddatl fRoRIPBC).Cl, (1.25 mg, 1.782 mmol). The reaction solution was

degaéserr%warag@u letmrrtdmeé.mr @nRe- Th]e r&er,&pgsmbarpwae%r.ﬁed at 87°C oil bath

€ Sol.l

for a UL{G oursﬁa_i %}?}ﬁo?%rog %%Grﬁp&pmﬁo&‘es@ f‘]‘?&d j_q_ﬂmbre)nt @gtperature and
drlute(dmrth gpq;Ac (gOngL)( nhe zqa):trongnnoute (es ﬁt&r@d throudhca ¥as of 2éHle, and washed with
EtOAL. & Be EOAcZItionlwakOwdsBed VMA) brine, dried over Na,S0,, and concentrated The crude

produc? yas Hurﬁ%é an raazré gil doﬁmn ei)?nqj ﬁ? E%%\g/g%%a&e y%‘erg)iélrotage Llﬁ Column:

equrlp@qm 5QPuply 0% Hexanes, segment 1 2250 mL 50% EtOAc/Hexanes Linear, segment 2: 4500
mL 74% (EI0Adtbxarks /Linpyt! sagirlents: 30D BLPO0% Gitow:) To- dFRFdooMY8-arhifo-5-[(R)- 1-(2,6-
drchlérg’-)t"-flmglglge%glgftﬁ -?ﬁdl?% XﬁrBPr%)or-Y‘-’?& lg? g ngy'p%gv\%cﬁie térpbutyl ester
(11.59\0% Y95 PUO, WP AE! PO (0% hatorrp&'pwewae A 58P D)

f oTo 4 sdhgian ofod-(4460Emmbrd-[(R)-1Re2, hrdictds orB-flommy-plasaylp etpedy - ridhe 3-yi}-pyrazol-
1-y) ;.p&@ranzextbbgyr.@se.ﬂeh Sl <Dt ort 8 g%%m&rmeu R4, @9 ot 0]2M) was added

o Hioiop R LD R e SRS eI S0 oypells e ol es e
thorogghdnwithedalasis trévl 3HAGoGIcRiRddx taleaed gaiting materdal Giped p\ier wlid. Additional 4N

HCUhib RS (21Trﬁ'lg \ﬁdé'ﬁabé‘he%dosrtﬂ&ﬂop anoﬂtéﬁﬁsho% 5@ rddhi 8 perature in which LCMS

filt centrated
showpy b @8, <R g "arfl 0 i Do BT e Gl g peper. The
motheequumvr?g safedibecausEit Ctained 5&nefrascty Jhejiselid wes praiamgd T a 500 mL
beak@éSand HRDC Wwateb Whd stided drdl Ble sdib Usolved completely. The pH was adjusted to 10 with

. the adgg&n ok? %Ilr)ﬁl_NaACCg 4- T@g’ Yéte?So?utrBr?&gsa&%cq wrt'h &-‘l al 3 ?&b T or untnl LCMS

dine-1-
showgg 8¢ B‘ioijf-é’&'ﬁlﬂéﬁ qugpu‘g dﬁ’V@n quﬂz%Folutrmasg:tne@)ogg Nm§p) aragﬂg)ncentrated
The @adeas&iuctMeaisediaddan CH,08010 milYdnd MeOh. (4 SL)TBay pieEorealiRg gel column

elutrrﬁgﬁngbﬁlkﬁleé-llhg%%y%%égr&%ﬁ &f t rn, oggﬁrbﬁun( 1156(9 a‘@ CI-?EI:SZOO% giving
byprcmuetr eeg@ﬁntéet;z@p qk 1@/0,%@0%5%012 Irnear segment 2: 2400 mL 10% MeQH/CH,Cl, step,
segmehich 4000l 3% MeOpNeNyEtpOia,SRN | The Heqrad Fracdibnsnverd tojledtdd. t brovide 3-[(R)-

1(2,&8ichlord-3-418bro-phenyl)-ethoxy]-5-(1-piperidin-4-yi-1 H-pyrazol-4-yl)-pyridin-2-ylamine (7.19 g, 75%
combined yield, white solid). MS m/e 450 (M+1)". 'H NMR (DMSO-dg, 400 MHz) 5 7.92 (s, 1H), 7.76 (s,



g, 0.018 nol) was then added. The resulting m xture
was heated at 80Q0C for 2 h. The reaction m xture was
W@ o eeh18D room tenperature and filtered throuptir/moed03397
of celite and washed with Et OAc. The filtrate was
washed with saturated NaCl (500 nL x 2), dried over
Na2SO4, filtered and concent¥at ed. The resi due was
purified by silica gel chromatography (eluting with 5%
Et OAc in hexanes) to give conpound 4 as a white solid
H), 1888 mg 1H), 7.53 (s, TH), 7.45 (m, 1H), 6.90 (s, TH), 6.10 (m, 1H), 5.55 (bs, 2H), 4.14 (m, 1H), 3.05

(m 214)0%8 26 ?)94%(21)61 @'(@QHPH%%HI—HW 0- phenyl Vet hoxyl 5
1§ﬁ OPde pro?ucE1 Pi@\{ g (ﬁl {I%i F%Ho é—ﬁuoro-pXenzll) gl'}’/noxy] 5- plpe¥d|n 4-yl- 1H-pyrazo| 4-

yl)- py@dlq g4 W}amme(\aase digsavadl dr glicBopmetbane, Ene e Joletnh ovay | svapofated) slowly to
generafa fine ErpdtamERbLIRY | After high vacuum dry, the sam le was confirmed to be a smgle crystalline

] Ian pyrl -yl am ne (15.22 g,
mem%émgﬂ%/QMF§QQQQ%EOTi%B¥£ yrazol 1-yl)-piperidi ne-
1-carboxylic acid tert- butyl ester (14.12 g, 42.77
mol) in DVE (143 nL) was added a solution of Na2CO3
(11.33 g, 10692 mmol) in water (36 nL). The sol ution
was degassed and charged with nitrogen three tinmes. To
the solution was added Pd(PPh3)2CI 2 (1.25 ng, 1.782
mmol ). The reaction solution was degassed and charged
with nitrogen again three tines. The reaction solution
was stirred at 870C oil bath for about 16 hours (or
until consunption of the borane pinacol ester), cooled
to anbient tenperature and diluted with Et OAc (600
m.). The reaction m xture was filtered through a pad
of celite and washed with Et OAc. The Et OAc sol ution
was washed with brine, dried over Na2SO4, and
concentrated. The crude product was purified on a
silica gel colum eluting with Et OQAc/ Hexane system
(Bi ot age 90+ Col umm: equilibrium 600 nL 100% Hexanes,
segnent 1: 2250 mL 50% Et OAc/ Hexanes Li near, segnent
2: 4500 nlL 75% Et OAc/ Hexanes Li near, segnent 3: 4500
nm. 100% Et OAc) to afford 4-(4-{6-amno-5-[(/?)-1-(2, 6-
di chl oro- S-fl uor o- phenyl J- et hoxyl - pyri di n-S-yl J- pyrazo
| -i-yO piperidine-i-carboxylic acid tert-butyl ester
(11.8 g, 60%yvyield, -95% purity) with a Rf of 0.15
(50% Et OAc/ Hexanes). Ms nie 550 (M+l)+. To a sol ution
of
4-(4-{6-am no-5-[(R)-1-(2, 6-dichl oro-3-fl uoro-phenyl) -
et hoxy] - pyri di n- 3-yl } - pyrazol -
1-yl)-piperidine-1-carboxylic acid tert-butyl ester
(11.8 g, 21.45 mol) in CH2CI 2 (59 nL, 0.2M was added
4N HCl / Di oxane (21 nL). The solution was stirred
overnight formng a solid. The solid was crushed
thoroughly with a glass rod and sonicated to rel ease
starting material trapped in the solid. Additional 4N
HCl / Di oxane (21 nL) was added and stirred for another
2 hours at roomtenperature in which LCM5 showed no
starting material. The suspension was filtered in a
Buchner funnel lined with filter paper. The nother
i quor was saved because it contai ned <5% of product.
The solid was transferred to a 500 nL beaker and HPLC
wat er was added until the solid dissolved conpletely.
The pH was adjusted to 10 with the addition of solid
Na2CC3. The water solution was extracted with CH2Cl 2
(5 x 200 nL) or until LCM5 showed no product in the
aqueous | ayer. The CH2ClI 2 sol ution was dried over
Na2SO4 and concentr at ed.
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The crude product, re-dissolved in CH2CI 2 (10 nL) and
MeOH (1 nL), was purified on a silica gel colum
weburiongswi t h CH2Cl 2/ MeoH NEt 3 syst em ( Bi ot ageCHB2006/003397

Col um: equilibrium 600 nL CH2Cl 2 100% gi vi ng
byproduct, segnent 1: 1200 nL 10% MeOH CH2Cl 2 | i near
segnent 2: 2400 nL 10% Me OHER2CI 2 step, segnent 3:
2400 nmL 9% MeOH 1% NEt 3/ CH2Cl 2) . The desired fractions
were collected to provide 3-[(R)-
1- (2, 6-di chl or o- 3-f | uor o- pkt#EA ) - et hoxy] - 5- ( 1- pi peri di
n-4-yl-1 H pyrazol-4-yl)-pyridin-2-ylamne (7.1 9 g,

We clango conbi ned yield, white solid). MS me 450 (M) +.

‘NVR (DMSO-d6, 400 MHz) d 7.92 (s, 1H), 7.76 (s, 1H)

7.58 (m 1H), 7.53 (s, 1H), 7.45 (m 1H), 6.90 (s,

1. 1H bethdd of meatidd-HbnofmabEell (gbsvth BH) mafimakin (ead dfiduch tBealEent comprising,

admn(lé?grlggz_cpsald?m}_ﬁﬁ'nél g‘the@g'%utllall} e&%tn‘ergmo%kpof (R% 38{@ z(edd.chﬁ:H) 3-fluoro-phenyl)-
ethoxy)- Ef((1 fpnpfncj!n (hzl g—l qugﬂl W)@y%lrf-g M‘B’l“@e pﬁ rﬁll Bhar@}aﬁw%lly Saccziptable salt

~ theregfi peri din-4-yl-1/-/-pyrazol -4- yl)-pyridin-2-ylanine

mas di ssol ved in dichloronethane, and the sol vent was

t ed te f tall lid.
2 arfBmgin GaB oty M PratelphEs Conti 1 mea o be

a single crystalline polynorph formA with a nelting
3. POfHaimdiod bP4A- 1ChiRrdiBthd R afkindiidh adg. A met hod of

treating abnor mal cel | growh in a manmal in need of

such treatnent conprising, admnistering to said
4. mwet@dtqu@r@tgppmpgclgmp &3t Whaseiny g gprormal cell growth is mediated by
at leabthe Jerdeticd|l alferadi tgrbdiendrase: f | uor o- phenyl) -

thoxy] 5-(1-pi peridin-4-yl-1/-/-pyrazol -4-yl)-pyridin
yl am ne or a pharnmaceutically acceptable salt ) ,

. t hE’}eé‘Eﬂ*hC’d?"c"T‘]‘i%g ‘Préﬂh%‘a opflaimp Ai3nfvhereipihe ARG el Gaifyis mediated by
hepatosytagrhwitdatior Bacebrde-MettHBFR) kihase loaanapdsticnehemnankitdse (ALK).

manmal s a dog 4. The method according to any one of

clains 1- whe n the abnormal cel]l growth is
o rolieareltroly ol 5 Bt DR SRR E Y AT bSrptsert grow factor
recepitar faMet/HGR) ¥inasenet hod according to any one of clains

1-3, wherein the abnormal cell growth is nediated by

OWE fact ecepto c- \Net

o RN 5ol Rk ARECEH AL ¥t Wby RS monoma
k'”asél(/ﬁ-lKi)n 5 V\,her ei n the abnormal cell growth is nediated

by hepat ocyte growt h factor receptor (c-Met/HGR)

0 At I,

8. ﬂ%‘ch%}t%ovzﬁaﬁgob&n éﬂ/ o‘f*e gﬂz qba%sg“lng] ggaﬁqgé ?ﬂnﬁr_g r?!}%g I@/{r?]\ aé;%ncer.

(ALK) 8. The net hod accordl ng to any one of clains
9. 1-The mdiietdedf nlaiinh® wadraio theechnaeeis [selgetadvtdm iusg caaees eione ancer, pancreatic
canceT r@m%@r’ic@p ganggr oﬂh@ h{?g %r ne% %ﬂtgﬁegust J?%trgt?cﬂﬁ%elér%m§ QJté? fid @aquer ovarian

rom un cancer ne ncer ancreati c cancer, skin
canc%dﬁg@ rx:ancgncl ﬁ%iar fhe ?%reﬁlgré atoB'nlath%e%er celare gﬁqg%d:geaa}cancer carcinoma of

the fallkpiarabbed, Tarcimarha nbim endaneiriume carcimener of tbey agrvimrcarcinoma of the vagina,
carcinoma of the vuiva, Hodgkin's Disease, cancer of the esophagus, cancer of the small intestine, cancer of

the endocrine system, cancer of the thyroid gland, cancer of the parathyroid gland, cancer of the adrenal
gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis, prostate cancer, chronic or acute
leukemia, lymphocytic lymphomas, cancer of the bladder, cancer of the kidney or ureter, renal cell
carcinoma, carcinoma of the renal pelvis, neoplasms of the cenfral nervous system (CNS), primary CNS
lymphoma, spinal axis tumors, brain stem glioma, pituitary adenoma, and combinations thereof.

10. The method of claim 8, wherein the cancer is selected from the group consisting of non-smaill cell
lung cancer (NSCLC), squamous cell carcinoma, harmone-refractory prostate cancer, papillary renal cell



10

15

cancer, rectal cancer, cancer of the anal region,
stomach cancer, col on cancer, breast cancer, carcinom
wo@btoowiesiBal | opi an tubes, carcinoma of the endoP&l/IB2006/003397

carci noma of the cervix, carcinoma of the vagina,

carci noma of the vulva, Hodgkin's D sease, cancer of

t he esophagus, cancer of t hed%mal | i ntestine, cancer

of the endocrine system cancer of the thyroid gland,

cancer of the parathyroid gland, cancer of the adrena
carcipgmin goloreetplcasigRccaicingdf.t nquroblagiemas; sanariastio flargeh esliiyrariioma, (ALCL) and
gastric@ager. of the penis, prostate cancer, chronic or acute

| eukem a, |ynphocytic |ynphomas, cancer of the

bl adder, cancer of the kidney or ureter, renal cel
1. cafits mefhed olcaycanadfrdheotreqeniad clajfas, Wheleini the ceierspnch ehhagpaceutically
acceptiiie Gamtifieidof Ne AUMINRteRY Sisc BN fHaMcdutipsli copysiiohlScomprising (R)-3-[1-(2,6-

Dichlomb! t | B SoditiRr S 1 BB SE-Emf bl
a0 by 84 U B S B e gt st e
phariggeplizallysAcceptallesger wher ei n the cancer is selected from

the group consisting of non-small cell |ung cancer

12, (NSGhdthod SOMRBRES ¢ FEIHGHR kL0 M Biviy A IRBE by ShARIARY (R)-3-11-©2,6-

.. praostate cancer, papillary renal cellcarcinona,
Dich g B PP VR & CR PRI A PE BT LY ARG R eas | ¢
| arge cell |ynphoma (ALCL) and gastric cancer. 11. The
13. Methafetfdd ABNmODSwiRfeir 3R i RSBk B GBup WNGLRY Br A5G Human

onpound._qr armaceutical | table salt thereo
Lona R P TS et T TR2R 5 g 058205 Human
Colorr@arpinerad, A9 iymap Renal Carcigoma, 786-0 Human Renal Carcinoma, MBA-MD-231 Human

Brea@}C@l/’tin@h@,'nﬁadfirLDé}byoﬁﬂi}ﬁ%dn_)ay @IDUTKS EbittRiid] det MK d@ilsﬂr—inﬁm&éred to
sl Ol dayl )= ny S n nNe., . .
exorekt P B AGR DR B P aroks RAND o Ve B Lol ven
endo{?\ﬁ'm* gl FRf-¢ RWX Capipgagnd A3 bt eally projpesrad g exrspgs hgpan wild type c-
Met/HGHRA and3teatedNgVEURIGFRs [ntluding BGFR-V1092], HGFR-H1094R, HGFR-Y1230C, and
HGFRY §1Ys8F.0- 3- f | uor o- phenyl ) - et hoxy] - 5- (1- pi peri di n-4-yl -

1Wpyrazol -4-yl)- ryridin-2-ylam ne 13. The nethod of

claim 12, wherein said cell is selected fromthe group

consi sting of A549 Human Lung Carci noma, GTL-16 Human

Gastric carcinoma, HT29 Human Col on Carci noma, Col 0205

Human Col on Carci noma, A498 Human Renal Carci noma

786-0 Human Renal Carci noma, MBA-MD-231 Human Breast

Car ci nonma, Madl i n-Dar by Cani ne Ki dney ( MDCK)

Epithelial cells, MDCK cells engineered to express.

P- gl ycoprotein (MDCK-MDR1), m MCD3 Mouse Ki dney

Epithelial, HUVEC (human unbilical vein endotheli al

cells), Caki-1 Renal Carcinoma and NI H 3T3 cells

engi neered to express human wild type c- Met/HGR and

mut at ed c- Met/ HGFRs i ncl udi ng HGFR- V10921,

HGFR- HL094R, HGFR-Y1230C, and HGFR- ML250T.



