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DESCRI PTI ON [ 0001] The present invention generally
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to met hods of using such conmpounds in the treatnent of
di seases including cancer, and pharnmaceuti cal
conposi tions,c 1.S1 g j ds
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[ 0002] Met, also referred to as hepatocyte growth
factor receptor (HGFR), is expressed predomi nantly in
epithelial cells but haslﬁss(cik N dentified in
endot helial 10cells, nyoblasts, herrat opoietic cells
and[0f®k]or THepremast. in@net)regqmeeﬁs rafnanesdb 4hypdinony¢ompgninistahd
act or and t has ass! Ci
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di sease. [0003]U. S. Published P teg q,?ppl i cation US
200‘5)}1@’221 $HPHIMAGCYETYE BECRBRE AYEYRIFY: het erocycl e
conpeer)ds tRehisb RtdRidto hﬂep%@t@g@wkwa%f ﬂaeeﬂsdrraﬁeem is
activity of growth factor receptors such Met, thus
mak$spEestcd eradamertly wepdbrlipl gelnbehaggjemiesn ldﬁgtlﬁa@vn pedothelial
1RPRLAS, 'ngto%g ts tﬂeﬁlraﬁ)p&%ﬂ?&eﬂ‘? ?I?d B@t%pné‘u%ns a@*vére BGRh of
conpounds that are useful for treating ctivated
c anlepatogyiel gl@Wafattag@tdwstlxﬁtlhavéMaﬂtas bﬁwssngatqu’tithdhﬁ@tset and
cangs reg%%tn ey P?TOOEQQ rA'e]n% o %?Qsta% \xbe?l\ﬁg rf 3 nfjom%tion of
pot%n% con‘poun%m fat “has ac vI'ty agai ist" CaRcers
depaadestic dijease. Met acti vati on and al so has activity
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15d %m&paﬁmeefbcg&e E&ﬁpcﬁlﬁa@omamﬂhlblmh@ pFOiL tyeQinddi@isé MtiMty of
It is now possible to provide conpounds with different

pha%rﬁ’é{@cfﬁ‘ﬁ@r TEGAPtOHT BER P%Mefaglué Bipiae dymaseyl eantieanqeyegents.

25 Ké’]ﬁ’i b@%kee%@é&cﬁﬁrquﬂﬂmg&d ff@ranti c%tef é’&lﬂggﬂds that are
acti vat ed cancers, and that have stabili

bi oaeil foa b’pqttintgwete@m\@mdlcmoyr artdr?émp@e@uw Hanvelastivifn dgainst
toxg) }ﬁ}%@ hat ensure drugability. BRI EF
s E DRAW NGS 30[ 0005] The i nvention is
20 | I 108@4] at edpﬂdycamtehze/reémml atpotenhevngocaiharhas agivily agdimsgsancers
descri b V0. 200 %@94417P / U82009/ 03164
L oBErHEe: 159 S i B VB AV TRE PRty TR
an demiidSl’p |AppBcaagaiansilso discovered prodrugs of the compound useful for
administration of the compound in a more soluble form. It is now possible to provide
compounds with different pharmacological profiles as compared with currently-
25  known anti-cancer compounds for treating Met activated cancers, and that have
stability, bioavailability, solubility, therapeutic index and toxicity values that ensure

drugability.

BRIEF DESCRIPTION OF THE DRAWINGS
30 [0005] The invention is illustrated by reference to the accompanying drawings

described below.



GIL- 16 gastric carcinoma xenografts. [0007]FIG 2

shows antitunor activity of Exanple 1 dosed orally
woewme/ogilty for 14 days (arrows denote dosPCUSHDI/031649
6. 25 mpk (mg/kg), 12.5 npk, and 25 npk agai nst 5U37

gl i obl astoma xenografts. [0008] FIG 3 shows the

pH solubility profiles of Exanple 1 and Exanple 2.
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of Formula (I): (1) or salts thereof

whe¥ L1116 g@tlilcscawmowwe&@) (OH) 2, or -CHX- OC( =0) Z;

X i or I t | i .

vor UG, P LSRN K DS L Mo 0,000 8 sy o
al kiA daye faciovaldinpoks daaimg) gt 645 riyek (@re0@).Cl2G ropit, moh2d hpk against
su bﬁ%}lu% dtmnth one, or rmore of al kyl, OH, hal ogen,

cyano, &4l ETSPaX ‘and Rl, R2, R3, and R4 are

i ndpes)dentiGy 3 lshwsdh@pHabliayﬂhty o020 A xampleisaidxedpRre
phar maceuti cal conpositions conprising at | east one 20
conmpound of Formula (I) or a pharmaceutically

acceptabl e salt t heye@iARFOF THINVESEHONCAl | y
accegtable carrier or diluent. [0011] Further described

i s Q00 holaespabedtaf@mmmgnf@aﬁ@ém%ﬁbn si ng

adm nistering to a mammal in neegl thereof at |east one
conpound of Formula (1) or a phamnaceutlcally

accept abl e salt thereof 25+PET D DESCRI PTI ON

10 HoNT N @
or salts thereof, wherein:
G is H, -CHX-OP(=0)(OH),, or -CHX-OC(=0)Z;
X is H or alkyl optionally substituted with one or more of OH, halogen, cyano,
and/or -NR'R?;
15 Z is alkyl, cycloalkyl, aryl, or heterocyclo optionally substituted with one or
more of alkyl, OH, halogen, cyano, and/or NR’R* and
R', R% R?, and R* are independently H and/or alkyl.

[0010] Also described are pharmaceutical compositions comprising at least one
20  compound of Formula (I) or a pharmaceutically acceptable salt thereof; and a
pharmaceutically acceptable carrier or diluent.
[0011] Further described is a method for treating cancer comprising administering
to a mammal in need thereof at least one compound of Formula () or a
pharmaceutically acceptable salt thereof.
25
DETAILED DESCRIPTION



WD 2009/ 094417PCT/ US2009/ 031649 [0012] Li sted bel ow are

definitions of various ternms used to describe the
WEe@sem41T nventi on. These definitions apply toP@€HES2009/031649

ternms as they are used throughout the specification

(unless they are otherwise limted in specific

i nstances) either individually or as part of a |arger

gr 0[‘0.12] S 09114%31 E@l@wta?er(f@ﬁnﬁ‘lloﬁsy&f vaRBiEd terdlsKised t@fd@srcrlB@th@ present

strai ght or branched chain al kane (hydrocarbon)

r adingantiosohcss Acfigiions apply torthe teomeasrthRyrprepssarghroughout the

pre
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t he
subsrPRt. nrlagdy sbuty. paaeyl, ﬂm%elﬁol@ﬁylc%ﬁpﬁférpcaﬂ dWﬁylt ¢gsyl, and
1@F O4ReRY contain. For exanple, the term "Co-Cdal kyl"
I ncludes a 15 bond and an al kyl group containing 1 to
4 clPbdn atlorterm dndertabiey!’t refom to@h-"Gial” kyd/or ‘alkf’ graiptcontaining
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D cron it s R R e Py PSR etk gt des &
1PNeboAd arndaD4lRy] Suhipichiti@ies, to @lcafbed afdhy, ahd kR tédrm “C;-Cialkyl”
substituents, at any avail abl e and substitutabl e

posteferolf 2 kzk%rﬁmwy aigifgsh torh rerhoB 2iopE) Gaemiplay deess alkyl groups
(€. Helud@ b PAIAK 1RO 103 ?&%Rérﬁﬁ—l@ Rhed®, ML Hr&lye 1Jb@¥d§yl n butyl
substituents formng, in the [atter case, groups

as thudyl, adasppiel. a perfl uoroal kyl group or an aIkyI

?‘I? ]fﬁ)ella)r T hll(-l(gf;l “a-ugz % z‘%:py%}é %Ié gé%é[nalé}i;gl«sg%ﬁuted Wlth one or

20 cymbmwahtsyituents e;frﬁ‘mgbllyd ta 4fswlbs|t1y1e31a,tau Rzt mllw@m@abmme
gro cont.ai ni.n r ta i.ngs .and 3 to car bon
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but malltlﬁlel‘h@lo shlbsmihieﬁ‘d f(ﬁrmlngC of the kateipdass, geyipd Qloh aYdr.example, a
cycl oputyl , cycl opent Iohex |, and cycl ohe
TheP% w@fw oug PE l%drgr Sﬁtﬁgoﬁ%}iw -‘g%ﬁw%}fl EﬁVHL

MAtmug@@y@rN@nhghgyﬁgyhbuents preferably 1 to 4
substituents, at any 30avail abl e _and substitutable

2901 BP10f  aThedemmisyeloaliyla isera /s Bl setpreted by dropaiban greup
t ho i I I
2000 S BB P88, 2B YRS RS Y Bt evcloatkyl
r ef goepstiechedgchut @rearoohmttecbtohgod eXomtd oyclcglrwﬂwyﬁamtﬁg
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phqgaﬂhh&ﬁﬁ&ﬁﬁsd&ﬁﬂ@xﬁﬂ%ﬂ group can be optionally
substituted with one or nore substituents, preferably

1to 5 substituents, at any avail abl e and
substitutable ring position, or where val ence all ows
on any rings fused or attached thereto. Exenplary
substituents include al kyl and those groups recited
for substituted al kyl.



[0018] The terns "heterocycle", "heterocyclic" and

"heterocycl 0" refer to fully 10saturated, partially
waat000g4et, or fully unsaturated, aromatic (i.BCT/US2009/031649

"heteroaryl™) or nonaromatic cyclic groups that are,

for exanple, 3 to 7 menbered nonocyclic or 7 to 11

nmenbered bicyclic ring systens having at |east one

het @oPAL OMidtedt “Arﬁa%fer@ REcyC A HOMadd m&%bﬁlgﬁwghavmg from
rin ach ring of the heterocycle, heterocyclic, or
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2- 0X0
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hete &q&g&e&ylheterocyclics, or heterocycl os incl ude,
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di hy, [ 0

di hy 18?#535(%@&?&9@?2%1@& ﬁ@gy?%holﬂy L SPM%II oﬂy?&r{}g%l}/}‘lhndmyl

dl hmdld@qnylnmznhylng(ﬂazolﬁlutehaMI, tbmhyénoamahfl morpholinyl;

andh{a&o g‘ﬂt}j gﬁfn;q{ﬂ 1 Su fOl 1 t I f | nXllfdarlzce,eR{’a Izl}loxolane

thﬁﬂ&@&ﬁ&&ﬁa]l&oﬁﬁﬁ@@ﬂlve is |ntended to qualify the
anmount of each agent, which will achieve the goal of

i mprovenent in disorder severity and the frequency of

i nci dence over treatnent of each agent by itself,
whi | e avoi di ng adverse si de-efsfects typically
associated with alternative therapies. For exanple,
effective



15anti cancer agents prolong the survivability of the
patient, inhibit the rapidly proliferating cell growth
waz®oovated with the neoplasm or effect a regP@EERINI/031649
of the neoplasm [0022] The conpounds of Formula (I)
formsalts which are also within the scope of this
invention. The term"salt(s)" as enpl oyed herein,

den@bas aCE)EEﬂ/?pl@?Qi’C?JhC%&k&ya%S ﬁétE&ch@Esﬂ%ﬂhé@érB&%&los include,

i norgani ¢ and/or” organi ¢ acids and bases. In addition,
wh et aredghdyaiiestro ofor P@mﬁiﬂ fndoly}: ookl bendsdiiarolyl; thasiadioxolyl;
h t
L T A
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of Forrrula 1) may be formed, for exarrpl by reacti ng
flylF@PﬁGHP%“ﬁZ?hWLtSHC% ERRBXAND % B Atidryi-oxo-
l(pas(ﬁnnﬁb'lﬁ{}l Q§az§r&lﬁgﬁlh§’la&ﬁ%trﬁw&ﬁmoﬂn 1@ medi um such
as one in It precipitates or in an aqueous
30@@21] m fBltld niWéd “@yrapqmpﬁ Y affeetived ir. infea@23¢ Thdifipthe ameunt of
“ph I G ] h
ol BEEREFR R K B SRR AR Po Rl Shen AP 3 P fhg e
phaftemaealyedircalehge avecteqatadnlt of @ph agest lgntwhf,t wlmhsa,voslmgmdverse

as the drochloride, h

o O R o s PR SiesthlS! BhPamBre, eftcive
1phogpbaicer, aghROpiotdt itiauivadilRy af tBe pdtiR6t, Ahbit the rapidly

salicylate, cjtrate, acid citrate, tartrate,

pan@%%%@ﬂ%% eell grpyihrapogiated withthe beoplasm qy cHpg| giregrossion of the

mal @3pBsmgenti sinate, fumarate, gluconate,

gl ucaronate, nesylate, saccharate, formate, 5benzoate,
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ben a -« a
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Cothetet daPgrers £ bt se1 R e e Sidnl et Dinin

t hugb Yerth Ok salstd h@einf PRarR¥cRESly a@debiasre (h&, non-toxic,
{)rempltat out, or be isol ated V|a yophi i zati on.

ooP5}igle éﬁﬁlllwyepé%hl%h%lt%? presyred, ﬁéthowgh@th@b?ﬁ&té ais@sogseful,
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t arQtRerpase inglidatnd, japladqyspiirop@mingRhaspacologig Eypagmbée anions or

[i.e., 1,1 -nethyl ene-bi s-(2-hydroxy-3-napht hoat e) ]
salts. Such salts can be formed i n accordance with
nmet hods known to a person of ordinary skill in the

art.



[ 0026] Exenpl ary basic salt(s) that the conmpounds of

Formula (1) can formw th inorganic and/or organic
wha®esd4nt| ude, but are not limted to, for exBePUL009/031649

25ammoni um salts; alkali netal salts, such as, for

exanpl e, sodium Ilithiumand potassiumsalts: al kaline

earth netal salts, such as, for exanple, calcium and

MagneshUfch ak the hy&@&m@rwfe%mramfd@ @agmldé B8R SsulfdCh
as, for exanpl e,  benzat hi nes, dicy ohex¥ am nes,
ac

2- al?wﬁ@tezpl(qaglweoﬂgﬁﬁﬁh%pha)t@ ﬂ&@p@ﬁ@ale accffiillactate; paligwiatsecitrate,
or } hylh f A A€ mal

N N c dc?l a %hy r%a Y, yﬁgt@%ﬂtﬁ ﬁaenaés {Slgrﬁen?ﬁ)@ém t@ ma eate

met gﬁptls@etg Ifumamer@sqonme rgdtdaydnate; mesy b atelgrata rfdfmate

St bb ¥oatee % u anra’te %’ng:#htaﬁesulgoenngehgﬂ%nesul%rrpatg osug’gte %ePzen?suﬁonaée p-
by toBleMguldgantand psmmhe As., lﬁorne&»y&npbs (24hguwveky-alnkptithoate)]
hallfes (e.g., nethyl, ethyl, propyl, and butyl

chl% %-des, bronides and iodides), dialkyl sulfates

?024] di n@&lﬁﬂduﬂdﬁéﬁ%'ﬂﬁﬁla (9 E&Hlts)ﬂts thé?trtdn %Iaé%ﬂnple be used to
suI ates), long chain halides | aury

my r Sty RIdpRPUSTE e GPmRQmey chfégmu B%énﬁ%l%ﬁ%) of g Floaaiﬂaé%)
16N dco%{éﬁ{ulﬁié lealBd fofR&1 6i8 £ @ exaB0Z¥dcti ANAF RRERATH W pound with,

brom des) to quaternize basic nitrogen-containing
gr ofepsxanBife An epiivadentamoudbel dcisk ardesci in a atvd mindthatcedlows thiy thusly

e RS0 B B BB DR AT e

denlgb@sliatieconpound V\,hl ch upon adm ni st ratl on to a

i R e G A B A

111 ﬂlo@ﬁmaamaorgdﬁwa@m% inéaide 4% ade @bMBmRdd 1 fofléxdmpR) indlge
well known in the art, For exanples of such prodrug

der 464t %ﬁégrbatgé@nzOft?ayﬁraé@}eaﬂfoaﬁte#r%ﬁaﬁg@taﬁé%? el CHipte,

Bu nﬁﬂﬁ@re%anésaf&?a‘(é &rmatt MR Mhrad) e%ﬁlﬂt@dgﬁudoﬂatg@ﬁ'dMn%)’
Vol . 112, pp. 309-396, edited 3/ K. Wdder et al
10i|
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2(Pr odeQl@Bltd sabryyllate %Buatdgaﬁartd tarpge plmakem@mf@m@g laptateamdl

o) o IER3 oS RE RE PBr SR B y on ve

as fased ih a&@kdhné@@ﬁﬁmbtmdsﬂ&lo@ﬁftd ¥ Berson of oENIHNGSIl & B¢ ard
DNA fragment that results in multiple cggles of the
vet 08eHe ofxemwlary hienttGothat hecuraypdsd nmﬁa@wélrﬁ)%wh
i's ﬁ&%@&i@gnd/&%ga%lcm@esﬁmlﬁﬁebut afetdoY BBl dYEfor Blkiid on”
as used herein neans a sel ective change in the

2% eqamﬁ@réureﬁaltveﬂkaﬂ@@@m saliy suah as, fveexapplet widrpm, fighium gnd

[ o061 VAR A Mo g BELTERE L, ROGRRIR Bl

me am&gntemmaaitsL sty farmedHGHh bezadis bbicnduclt &, Hogrampde, benzathines,

RPNy SaHE s ol Rot GPE ek Sal MPepipecng)

c aslgydedbailvbics (st s, foamaln@le;ml W-blisadehpdrodbidt gl afhyleiibdwmme) N-
noti | fferen ion and/ or surv

l .
3G er‘i‘??ti%lé? el EINgy ‘%‘8 s Cﬁméjﬁ%(?%%\é‘g ng{tqs SR Ehed witn

mangmhé addsS PR I8 For examplel 3€inid iaR@1yOPRAG sal@ Q'M\@ned by using
hor ses, dogs and cats; and prefer rably,

30[ BOT]SHEh Bnlr exavsYe. v alkgbinbderias afeﬂwbrem Aropyl and
G
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I (1) or salts thereof are provided, wherein: Gis

H, -CHX-OP(=0)(OH)2, or -CHX-0C(=0)Z Xis H
W@e00al0%44lt7 opti onal | y substituted with one or nRCEUS$009/031649
OH, hal ogen, cyano, 5and/or -NRLRZ2; Z is alkyl,

cycl oal kyl, aryl, or heterocyclo optionally
substituted with one or nore of alkyl, OH hal ogen,

Cy iRyl RRAIQ! broNRRE4nd BBdeSRldialRA sultdes @B dffktR Qiethyl,
|nde§$ndentLy H and/ or al kyl . 10[0033$In one ,
enbépitietid digmd seifaipsodene drinbelidasi(ag ( docyl augylgayristyl and
t he hi r QY 2h-Ql i
t i Sl chi Rl (RES MIBHRLY, did oSl I CATRRHAA
Forpmhahﬂ Ib_eridH) to quaROB82] bRkie ngmgpoewtkiohg Eoupw | Sack fdlty can

§:§ %/t%?s }an%%l eiI g%é:opﬁ?c%n\%léhn%f:o Sasrlge\lﬁ%vr rFf Tc’oeap I%e?sdont)o\f orld”li_)&apyeskill in the art.
200000944 1 TIRGIMUS2060¢ 03 2o ByEDR3EH Asnatks actohp owidivhi¢H) @pon

terns .".conpound of Forpula (I1)." and "conpoun f .
o TS R s it B doei e Ueaticst Sorod o8 AR oghemical
For prodedsch kd Yield Ahe dghpk@idofiFefila tiher @ Ralt thERbMVRToudfYms of
m xture conprising the keto and the enol forns.

[ 00BBYHE(s bt tRE Kn@HbBdRTEhtE or CrENRIBR) Suhdrastrugrivaivgs. sce:
1d 1) is gproviged, ﬁPr@ﬁﬁ?@lerted WdeAfd, eabdvier Afogs NG

. d
conpound of Fornmul’a ( i nclude, but are not |imted

Methods in Enzymology, Vol. 112, pp. 309-396, edited by K. Widder et al. (Academic
Press, 1985);
b) A Textbook of Drug Design and Development, edited by Krosgaard-
Larsen and H. Bundgaard, Chapter 5, “Design and Application of Prodrugs,” by H.
15  Bundgaard, pp. 113-191 (1991); and
c) H. Bundgaard, Advanced Drug Delivery Reviews, 8:1-38 (1992).

[0028] The phrase “gene amplification,” as used herein means the selective
synthesis of a DNA fragment that results in multiple copies of the Met gene or
20  fragment of the chromosome in which Met is encoded.
[0029] The phrase “activated Met mutation” as used herein means a selective
change in the DNA sequence of Met resulting in a Met protein that is constitutively
(i.e., permanently) phosphorylated.
[0030] The phrase “HGF stimulation,” as used herein means the ability of HGF to
25  bind its cognate receptor (Met) in such a way as to activate the receptor that results in
a phenotypic response. In the case of Met, this can be cellular proliferation, motility,
differentiation and/or survival.
[0031] The term “patient” as used herein encompasses all mammalian species,
including humans, cows, horses, dogs, and cats; and preferably, humans.

30 [0032] In one embodiment, compounds of Formula (T):



to, trifluoroacetic acid and hydrochloric acid salts.
[0037] I n one enbodi nent, conpounds of Formula (1) or

W@ 20000944iher eof are provi ded, wherein: Gis PCT/US2009/031649
-CHX-OP(=0) (OH)2 or -CHX-0C(=0)Z; 10X is H or alkyl
optionally substituted with one or nore of OH,
hal ogen, cyano, and/or -NRLRZ; Z is alkyl,
cycl oal kyl, aryl, or heterocyclosoptionally
substituted with one or more of fal kyl, OH, hal ogen,
cyano, and/or -NR3R4; and Rl, R2 and R4 are

i ndependently H and/® er@bly, X is Hor
nmet hyl . The conpounds @ al tlls tlhere
enbodi nent are usef ub proéar ug% of

of this
ne'rconpound of
Formula (I1). Upgn mnistration to a manal ,
conpounds of this &nbgdi nent or pharmaceutically
accept abl e salt it of , undergo chem cal conversion
in vivo by met aai')\ll ic'or chenical processes B yield
t he, ). 20 [0038]In one
enbo&?l%g%m& eprgghgﬁjomd%lnof Formula (1) or salts
t her eof ,G &arté @HKV@E(%@)(\MB&@F FCHEKGIQC(=0pX- OP(=0) (OH) 2; X

is Hor ¢ ti Wi r

nor e of %ﬁkpﬁraﬁugxe%&%hano tltxw%)” % %\I&l‘ﬁge OgEr?EI ’ %Ig%l’%dc yano,
rR2 :ﬁfde)rkmmlaigndent ly H and/or al kyl. The conpounds of
this e d haye .t h structure. of Formnmu

W0 200010087 B H0 GEHbS 10 oRaTBIEREr g it ohgor
H, Iﬂ&teia)yhlkyls@blshamg&le@aﬂ@tam/br NeRY land RF, BURS bild RIt 26
ethyl; npore refer ably, X is H or nethyl, and nost

prelflé"rpﬁ%‘ieytx ja@diqr aliffle  conpounds of For mul a (111) may
be provided as pharmaceutically acceptable salts, for
exanpl e, ethanol am ne, bis-ethanol am ne, trisam ne,
1Cb| s10933]s andnrrae embodimentt thy pormpqynd, efPelag Dea p 5at theof, is
( nd
o{glﬁ% hé??\g)@m ?Iumnlﬂlg %Em (E/{fng%k ﬂlgso({lrﬁdgb éllle%t ltlalg Fh& ﬁ?mﬁfé
Swﬁeaﬂeke&at@@brt%rrmﬂaﬂh)e conmpound of Formul a (Ma)
i nclude, but are not limted to,, ethanol am ne,
bi s- et hanol am ne, tri sam ne, an% bi strisam ne salts.
The conpounds of Formula (lI11)gorysalts thereof of

thi s enbodi nent 10are ef §l odrugs of the
conpound of Formnul a
O

Cl

AN

-

HoN N (I0).
[0034] The compound of Formula (IT) may exist in the enol form represented by

15  the formula below:

S
i
F N =
jg/ O OH
) F
Cl | N
~
HoN™ N (IT-enol).

-Q-



[0040] I n one enbodi nent, the conpounds of Forrmula (I)
or salts thereof, are provided wherein: Gis
WO aiy09E(=0) Z; X is Hor alkyl optionally subseCT/USEA/031649
with one or nore of OH, hal ogen, cyano, and/or -NRLRZ2;
Z is alkyl, cycloalkyl, aryl, or heterocyclo
optionally substituted with one or nore of alkyl,

hal 93], cxX@nRd hdreANG &rms N%%B%un@mo%lu B2y aff3s co%ﬁ)@und of
R4 are indep endentlébH and/ or "al kyl . Preferably

. e o bt @oapodsd af Kymmuaioh e he keto form,
pr t I, or
sugéglgﬁkxghetﬁgF%Q%%yOﬁgth %géa ?Hk%ﬂfgﬁﬁ%%th

Pr ef0@3@bl yLn afother eGibo@B=ink yhe, compblmdl df lﬁbﬁmﬂﬁﬂ)@ﬁmbklylbd as a

Ccl O stitute y
Subsh EoraReoenort s i P oun R UPRu S et e
or o] t@lylﬂbﬂoﬁceﬂah]ﬁﬂ eddigyedcaloribacie spsef erably, Z is
substb?ﬁted Wit h

I or 5- to 6- nmber ed
het %&ycl 1§ 08 ABPYUTRY- W@OH?GQIH%E@HI‘E%@%W%W&H%@@&%
as @M%ﬁ&jhﬂb@ml and piperidinyl groups. The conpounds
of Fornul a é@i or salts thereof of this enbodi nent

are usefQ@is PREUGE Do pr {RE-O6#pdfad of Formul a
!0 g@fk:ﬁ !)Indll%n 9%%511)3%%{1@@ Qith ohggr ﬁ&%@@ﬁdﬁa@%en, Céano,

For mul a ,0r sal hereof, are 25provi ded where

is: mﬂkkFNRli .0 or "'vs 0 The conpounds of this

enbodi Vi . Th

SRR R 5SS S e, SRR R o

proﬁomgﬁamylOﬁehﬂqgmgqmda@ﬁWE@nﬁﬁRéaﬁdl) [0042] I n one

enbodi t., as;comoeund of For or a salt
Chor o LR e O o bR And

15LONPreferdb By, Ak AQur %‘161@'[1 | DifcQ@)tipburtdis Br ity the6¥ df tBis embodiment are
fluorﬁghen y1l)-5-(4- fluorophenyl)- 4-

di h8?8 WrPﬁPgﬁéJf he C@H@andd;fgmlg (1) Upgg admm?stratlon to a
- ( %gﬁmﬁ%&ﬂpﬁndsmltﬂg ORYSdim&ht Br Arra¥h & caBly acceptable salts

-fl uorophenyl ¢ arb amoyl)-5-(4- fluoropheny
ox otpsies umﬂﬁugoznhsmyﬁl)%Yqﬁv@n @?leWG@fé%b Eﬁ@rscﬁlﬁ@tcel [rogesses to
§F)1Q§t (% 8mﬂl @gnﬁﬂﬁﬁbloropyrldln 4-yl oxy)-3 -

orop eny c arb anoyl)-5-(4-
20L5f [ uor opheny1) - 4- oxopyri di n- 1(4H) -yl ) met hyl

2- a{(‘b?iﬁ pr naorr]l(e) %rtngocfir%%ﬁt, the compounds of Formula (I) or salts thereof, are
provided wherein G is -CHX-OP(=0)(OH),; X is H or C;-Cjalkyl optionally
substituted with one or more of OH, halogen, cyano, and/or -NR'R%* and R' and R?
are independently H and/or alkyl. The compounds of this embodiment have the

25  structure of Formula (IIT):

X0}
T p-on
N |

HN- N (T10).



(S)-(3 -(4-(2-amno-3 -chl oropyridin-4-yloxy)-3 -

fl uorophenylc arb anoyl)-5-(4- fluorophenyl)-4-
W@@pP944tii n-1 (4H) -yl ) met hyl 2-am no- 3 - net hyl PCE/HI2H09/031649

ate (4); (9)-(3 -(4-(2-amno-3

-chl oropyridi n-4-yloxy)-3 - fluorophenylc arb

anoyl)-5-(4- fluorophenyl)-4- oxopyridin-1

(4'1))03/4]) rrelbtlasékabgy mm&eﬁyﬂ@ﬁﬂaﬁmd%@m QiR ®r bubktitu’B ey,

- - am no- | oropyridin-4-y
i | u@prewr@ﬁylplm s alhmytlnyl, Zd maopt Pﬂefﬁxﬂﬂb%hseﬂy The gempounds of
ox;;lf%fﬁlluﬂ' (g )]ma{yZHE')préQ %%a%% gyalrlzlg eklg&ﬁlk]qeé’eﬁggle sgltsafop example,
-chﬂmmobynmnbme&wmﬁanmytﬁmmnﬁéb@ﬁughsmychan%hwl)ghwmnme

Sg‘ XO ilt - An Eﬁ_ﬁ% % ﬁf FB 1}121 Hlms r‘%}ée CQméoo%ndb >9rm1fla (ITa):
(7); (S) (3 (4-(2- an1no 3 -chIonpyrldln 4-yl oxy) -3 -

f1 uorophenyl ¢ arb anoyl)-5-(4- [ “P—oH

25f | uor opheny1) - 4- oxopyri di n- &h)nethyl
pyrrolidine-3 -c arboxyl ate (8);
(3-(4-(2-am no- 3-chl ofopyT I
car banoyl) - 5- (4-

f 1 uor opheny1) - 4- oxdpyri di n- 1(4FD yl ) net Ayl
pi peri di ne- 4- cd?jg?%ﬁate (9);

) - 3-f 1 uor ophenyl

1- (3-(4-(2-am no- 8-chl oropyri di n-4-yl oxy) - 3-fl uor ophen
yl car banoy1) - 5H0Z- "N (ITTa)
f I uor opheny1) - 4- oxopyri di n- 1 F? et hyl ’
p| pehiclinge mpr@mdbd)g@yq satte Syitadle; salts of the compound of Formula (I1Ia)
9 éﬁ &? élgtrabe idt % B0 ef%al?oheln%ﬁéf R defet B! @Y hmd i YR
(4- tfrllsaumnomhte nV]Hﬁ) Gompzoumtbyxf F airmd dl (T4 H)r-sylts) tberhyfl of this embodiment
am no- but anoat e 1. or

1 P T AT e SRR EaRYR W) - 3- 11 wor opheny
car joe4ny 1) mné dmbodiment, the compounds of Formula (I) or salts thereof, are
quorophen 1).- 4- ox o ridjn- 1(4H) -y
1- n@fyﬂQe \ elp 7 KeC Qpb (9()%, gtl%H(oi Ql)kyl optlonally substituted with

10[ QR4BMIRPAHSIE YaR g &, @Y¥nD, drdfh ONR (RATE )5, aligll 9l A 5
scatter factorr@i’ ;vb%%lause of its abslalligyt%s)C gwga;rgptor
YiSyps

col kstgjoqyelormiatip iutqddvﬂhl e gr et ey hél ;}aalaeqn GO,
1€Y1 291%1/”0? eN}‘gigV\ﬁfhdtﬁ) fd ﬁmh{e 119(1e erfallel?t?)pﬁ 5?(% Icalk 1. Preferably,
responses I n norrra neop ast c cells onn n erg

et Nlis K, Q-Celkyl, B mbstltuttQ 81-228kyd 3Bo1e peFSHbly Nthtraasimet athyebt

al . /- r et

aI.S,llb ﬁ?gﬁﬁ§59r%@éggﬁiébﬁgg5¢?&&$ﬁé%%ﬂ&gpes %ﬁges

ar ePrkfeenbiy, 7.0s CnCl;aﬂlqlﬂ: splbmkutécb@la@daﬂdyl i3- daqtch)aﬂqyl wtistituadd Cs-

and_en dISSO eIi L

oo R Wi pgs o Rrtly ubgThiEH apRsHClgror Dieyelic
2070t hekdrédycloMM € gRESALSy, 706 cematlmlsutehtueeelwlﬁm -NEBlok 5- to 6-

survival, inductjon of cellular norphogenesis

( meerggeéepoheéqroceyplo 00@@{1$mg BE: NYgEey @gtelioi‘@gllmch agpygrolidinyl and

pr [ em

el P 1 oy SO BUPLSRHATD ol oA
| nt embydm@npare maaf.as prEgks of7thg gor(ll;mm@pj Forgjuja (&lp-i t i cal
pro es y, |
RS, HAEL IR RSl ABh o I AR PR OB gt

2$blmoﬂdﬂiwha@ﬂ9i®29 641 (1992)). In addition, HGF

plays a critical role in tissue regeneration, wound

heal i ng, and normal enbryonic processes, all of which

are dependent on both cell notility and proliferation.

25[ 00441 HGF initiates these phgsi ol ogi cal processes

through high affinity binding to its cognate receptor,

the Met protein tyrosine kinase receptor, an

identified protooncogene (Park et al., Proc. Natl.

Acad. Sci. USA, 84:6379-6383 (1987) and Bottaro et

al ., Science, 251:802-804 (1991)). The mature form of

Met consists of a highly glycosyl ated externa

a- subunlt as mell as_ a 13 subunlt mnth a Iarge

~rN . . o I T



transduction cascades as defined by
t ransphosphoryl ati on of key cytoplasm c tyrosine

WO 2®9Muas7 r esponsi bl e for recruiting nultiple BET/E81009/031649
proteins (Furge et al., Oncogene, 19:5582-5589
(2000)). These include the p85 subunit of the
P13- ki nase, phospholipase Cy (Gaul et al., Oncogene,
19:1509- 1848 (2000) ) yu& b2 and Shc Sadapt or protelns

t he protein phosphat dse SHP2 and b 1 The Iatt
adapte enmerged e nepQr
nol gcul & that becomes tyrosijne hosphorylated

resﬁﬁns% to |igahd®ccupancy” (Sthaeper et J Cel |-
Biol., 149:1419-1432 (2000); Bardelli et m

Oncogene, 1139- 1146,-1999) and s et al. NH
Cell Biol |, 350:1375-1382 (2000)). |vat|on t her
sig

O
ecu as>10 b ep rted
stinul aped cells], t notaqﬁi dr

STATs, ERK-1, *2 and FAK (Tani nura et al , Oncogene ’
17:57-65 (19 ‘wwkai et al., J. Biol. Chem,

275: 7474-748() (2000) and Furge et al., Oncogene,

19 55 000)). The role of many of these

gﬁalgng | ecul es has been well established in cel

proliferation. 15[0045] Met, also referred to as
hepﬁltecmmpeurgis ofthis eﬁréooﬂiairent m@selpﬁt mpviddsm@)ﬂts. iThe exppawded
P genﬁrqrhnl%n% Ifﬁhlen O&LIIH afd useﬁfas p ?Tcil%}ll; tsI oggf’escfglm%gun%eo%@'ormula
hemﬁDop0|et|c cells and not or neurons. Over expressi on

of HGF and activation of Met has been associated with
the onset and progression in a nunber of different

t UNPV42]Y PEM oAS ciBbdimais, 4 Eoripgden PSR hILIQ ) Of a KB tAGbHtid C

di sease. Injtial 20evi dence linking Met to cancer has
bedﬂ0§ﬂﬁbHFV@HmBV“Fﬁe identification of kinase domain
10N Ssensey_bak infiass- cHM‘rbﬁ}hdlﬂ{ £ gco%!?}@ %%oﬂoﬁﬁ@nﬂ)@@' fRuokdPhenyl)-
papi |l ary renal carcinonas and hepatoce ul ar
car%pﬁbhﬁﬁﬂvﬂ@@yﬂ@ﬂﬁﬁﬁw§kyﬂmﬂe@D Aner. J. Pat hol ogy,
155: 517- f I

poon | aanir 1ol ke SUN PEAFR AnReT dolihe @%‘4&&%09195 «
gasﬂmnqﬂmaﬂb4n&ﬂ&ndme&dHhﬂmnﬂEdMﬂQQUgammgmpmmiQ)25

carci no %(3“@}1r Isrsmrléoln?as < oropyrlcr 245 4—y I é—g%%fogﬁeny?caﬁ)%}n%lyl) 5-(4-

et ast a
163: ﬂtﬁﬁ@}h@ﬁﬁﬁ4-@2@@'ﬁﬁm 1(ete)- y?lbmﬁhyl 2-{onee@eacate (3);

19: 4947- 4953 (2000 Dire
Res. <§453 ( I@g@ﬂ}qor%w%&.ﬁwﬁ ﬂuafqph@}ylcgaaa@@ﬁ%é (4-
SUPﬂRﬁ&ph@ﬂyU—m@x&@hﬁmoﬁ( H(;g)lwahyuzthnga@geﬁemﬁbm@@@ (PR

t he overexFressn on receptor In various

tunors iAE3ddi( ﬁg‘m’ﬂw% -Shlgropyidin-#amoxyird-fyarapherdgagpamoyl)-5-(4-
Car ﬁdd?&ﬁl@ﬁ"yl) @%!qtpyhaﬁq ﬁhﬁpylﬁﬁaﬂy@edmﬂéhrlﬁétﬁ@p&&nl%e (5):

npli1fied net ast ases of col orectdl carcinonas
2Q Rong et(3é4 (2 ar@andethms'rldlrﬁfxylpgﬁ)si ﬁl@@rom(emggzs))am@@h@;(4-

! A SRR B SRR Rt o

aI ,J. (saa@h(@L(@gmmow@msm@yﬁdzmgyl@@g)a)ﬂuo@ﬁbﬂmrb(amnyl) 5-(4-

tivated f |
et S R S O T e RS R e
(Proc. N8J-{3-(4AcachinoSEchlotdphidiBa- ﬂ&@?s%@&pﬁ&%lﬁb)amoylms (4-

atients with invasjve breast carcinoma_and

2% ecilprorbiendyHoponygingl i -yiaaethyl pyrglidingye: é%rbffatl%}t%@s
5expression of either the receptor or ligand is a
predi ctor of decreased survival, further |inking Mt
to tunor progression (Canp et al., Cancer,

86: 2259- 2265 (1999) and Masuya et al., Br. J. Cancer,
90: 1555-1562 (2004)). In general, nost human tunors
and tunor cell lines of nmesenchymal origin

i nappropriately express HGR and/ or HG-. 10

[ 0046] Nurer ous experimental data support the role of
FEF and th |n tunDr |nvaS|on gromﬁh survival and

o T | T




20nodul ators targeting Met are expected to have

therapeutic potential for the treatnent of cancers in
woRi00k94Er receptor activation plays a criti caPCTobm09/081649

t he devel opnent and progression of primary tunors and

secondary netastases. HGF is also known to regulate

angi ogenesis, a process critical in tunor growth and

di ssem naki @pammta@t&lﬁ&5®rldtmi'y%xyﬁ3 AuRBpIRAY Ik AbarhQY1)-5-(4-

this cl ass nodul ators to inpact angi ogenesi s-

25dfé1p>é%&1éml) ﬁw%@a(slégl la{éH)nzéleethﬁ@@peﬁdyleﬁrr@rh@gga@,(,Q,)ng
ot hers, T

obosi 1y and A asar ey g S ERRRREI A Ay 5
ar t fiwdrepihsuyl[-004& ]y Tiklia- k{éﬁﬁammﬂﬂwl preﬁdlmrﬂ{carb@*)ﬂate (9);

seful f e t eatne of ca
Yancer s GOt ReE  HIR kuBlon ARG Snol BN RIR Stcarbamovt-s-
I s (Hefukahed/ Dby ogpiyadianiodtDfyIRatyl damimn3-aethylbataachtd/t); or

nmut ati o st i mul. t| on.
T ot ot EoBm s S G i od B SRR RREO NS ¢
C oMb he f1)-FOk sPyhiainC il (4a)- mmahﬁhammpiﬁs&ﬂl&aé - ¥arboxylate (12).
acceptabl e salt or prodrug thereof as been found
that the conpound of Formula (I1) is especially useful
16 or b4l i ﬁgpa&ﬁ%%;ovaﬁ%ﬁm@@ LRG KEAREL schRt BRRY (g er
Met ki nase inhibitor urther, the conpound
Fo rbmiuae @f ity abilgy tosperuptablopy feympign oo rseaamsnlg:hwﬁlé}ederlved

B i 1

g mmoznenbmgm 8lor. C{IDRIAD] 123:20323 £ (11963); Nersumata emelt, It

i G A 8 A RS bRy S84 2 BT

1531;] IEQfofﬁw_?_ ﬁ,re(kln)owﬁ ﬁodlﬁicl?h@}?]rﬂﬁﬁ%h @b dtly e eI gﬁbérﬁoﬁlalhdl cells,
t her.eo e net (0] this e (0] nt can e use to
t r edftsogiatogy qfspithe 3? I colopiea jndo “ithéfid‘{% ey, SUBYt aﬂﬂlwfs Moty ed

t 0, (M QLARNs) 68EpEBElal RS sERNGE Indu&iRInQT 8QhdMr nf@PHo@Enesis

gastric cancer, head and neck cancer, kidney cancer
i vidforgeaproedt al.| GllgO B AN (1930 pghprempiéqarof invasion (Stella et al.,

pang?y 931%91&%%! bl afder. FRRCRE: (1@2%@%&2&%{‘&1‘9% A&xp. Parh.,

yr ol cancer, OStGOS&TCOﬁH onyosar comna,
2(hra| $lghvadt 209y, olisritias pnootswswnéer(}dii@—metamsm K HT lwoatp been
gllobl tonas/ stLocy . A0
nes 0 romo ]glog %sgorfeno e{] % e?ﬁ Z?Zﬁll ,Sl 19:629-641
enb@ Q@E‘)}? rih aﬂditlbtﬁ erGR p:iaﬁsraemitlcdl uslg 1m1ﬁﬂﬂﬁeewegeﬂaﬂladn,aﬁuﬂmm aedting,

canc |c cancer, | adder can er. ounds..
oot ednat Sbh e A by A v RCE e ot oo PO Pak Mgy and
in @hhﬁnﬁﬁpodlnent i ncl ude prodrugs of the conpound of
15 Formul a &IL such as caonpounds of Fornula ( in
25uhi ORA4E | SHOERpiiates thepp pbysiglogien] procesresglyoug)) high 9<f ngy pinding

or t%lltl§¥bgrﬁfétrle&ﬁﬁ)lr live ﬁ@gﬁ%ﬂefnl{kll%gint\!\’kﬁll%e(?%pt%f AT Rtifdd
OH, hal ogen, cyano, /or - ; Z 1S a

oy compRpESTeAPYk o i Pt Neibckyal Seb MSAO%¢37)9y63 83 (1987) and
SO 0SSO . Ao i S0

[ ndlﬁglelm dbBnodylatdd cateclladoi-sabuoytl as wetl ef eBahlqut withi Slatde

or .20 substituted G -

3Opr fl%a@/ll?r dwlalwtwﬁmenél?rﬁ% seg@% §{1$ 3 E%@Ham@ st1ned<l1nase
su b@dlﬂaﬁrutlggarﬁtehgdgemamndm&st MY @h&iabby thatteQilts WBdnhy | .
Pr ef er abl the manmal is a human. [0050]1n one
enb%’é‘?ﬂl?éﬂ%oryéi‘t%HWdl rgcepiopy AEERPRET Yiplgaenaigs Ceititer
conprising admnistering to a manmal in need thereof
the conpound of Fornmula (11)-02-a 25pharmaceutically
acceptable salt or prodrug thereof For exanple, a
therapeutically effective anmount of the conpound of
Formula (I1) or a pharmaceutically acceptable salt or
prodrug thereof may be adm nistered in this nethod.
The nmet hod of this enbodi nent can be used to treat a
variety of cancers, including, but not limted to,
bladder cancer, breast cancer, colorectal cancer,

gy o o - T Y T o - ~r~h o



Preferably, the nethod of this enbodinent is used to
treat |lung cancer, head and neck cancer, gastric

W@ 2000094410r bl adder cancer. Preferably, the naPeEUS1089/631649
human. [0051]1n one enbodi nent, a nmethod is provided
for treating cancer conprising admnistering to a
mamal in need thereof one of nore prodrugs of the

CoNpAYNR O] ca@ga‘aéml Rfikdd ‘t)y tﬁﬁl ﬁhﬁfh@ﬁ@ﬁl‘éh beRdy! (‘X/toplatsnﬁlc tyrosine

acceptable salts of said For exanple
met sy duarassppisible oy chﬂlltat&ﬁ“mll%l?é eCéOftpﬁ@?lab@:lHlfge@éﬁll yncogene,

ef f
o BELR P TRl TR UG WBRC P e
ac qﬁmmﬁbllmss aly (@aui)fat aslaDdcqg@mj  2rg $09- K18 652000)) Grb2 and Shc

dmnistration to nma r rodr
S R et B SR et e AR
CONJRITEIdAR tHemadbrVdd wiytrdaBt dlkih & Groficuld AehBIFoEaY tyrosine
processes to yield the conpound of Fornmula ( Iké. A
t hePopRsnyieied Inyeseprseds ligpad arpmmtcy dPeharreT el mb g/ Biol.

pr offoudso i @iﬁ(@@Od)oBatrhﬁh _ONUDLbknOf 328y ﬂl4%t(99’9©§jand Sachs et
prodr ug éﬁé)%nee ed rovi de a therapeutica

B et Bilo 1575~ LHha (Mo hatvesion Py eenging mplacule has

P AEIo RB AU R P S D S0,
t heE&IédutZ wd[IAK @Rfieuird stel. abmegtnedl7:5Gre (DYdringetias, J. Biol.

r f
surt BB praat 160 ‘AR BRLAREJobrde e PTeb iRt oo
whi The rﬁlelo$ ma¥E tRE siEh{ldd)nzo] eules ﬁk%eeﬁl(wéﬂ))ﬂabl%ddm ttlbr
alh% %ﬁptlonally substituted with one or nore of OH,
hal 3§88y ano, "and/or - NRLR2; and Z is al kyl,

1Ty clooss Kyl McabNb ref@fedh@aseﬁe@ms@}lt@g@wm 88} deYeptor (HGFR) is
substituted wWith one or nore of CH, hal og

cy aF¥presygd dpregpminqpebRay cpihrdialee!ls Ry, hawso Basd ldantl%erdem chdothelial
20i ngle 91%%@%% | %nﬁo@&g{l@éellg lcnlﬁd/ 1lnot0P ﬁé%lfr&‘lrs a@'vé(rexl%eésﬁ)n lI9¢f HGF and
G - C4al Kyl, or substit kyl; nore

pr eefcgmt@m;of M4t hwéaleetyélssoceettmlth télu bsﬂet angtpseRrersiohyi a2 ngmber of

sub l; t .
SUCBLLA 0 O B0, O LA A0 DB g
20var evate}acedﬁnkﬂ@d‘detrts pancﬂdiasl tleangpppouted h}Dthe lidemdifieation of kinase

bl adder cancer east. . cancer, colore ca

gactiTen ERNGer muRGSE: YNGR REakreERd HER i P ERt ey

|| V&kcigonits €PR C 24l hiBght &R MEIRT carcbRtak BMCC AN LBEnsky et al. Amer J.
pancr;as/gall bl adder cancer, ost t e cancer, t hyr oj. d

0@311%50%1&%286%999?%%8 ﬁi/ thave also been i entlﬁed in

MFHG ol &%@Jr%ﬁ‘lﬁhooﬂ'H@@'g@ﬁl@%&ﬁ&ﬁi hOSHHnABS squamous cell
mel anona, and mesot helioma. Preferably, the nmethod of

2% hi eprcaprserd noresinall eell wnegrarcgnomeeealorpeiplanaizstasis (Chrféngensgi gl
nec r I
1SCKRBOEST {998 1 SANS e, DAL 1890ty o
enbbmmn@ntﬁ,é%nﬁﬂmodﬁks pdéﬁﬂﬁ%@99®bimmééﬂbmgmﬁancédmwe
t h ug%osr{lr(lﬁqjthggoq% Qﬁ:t% E/fe# 1n%€%ef A va aneﬁTT%ﬁléer Or?’gf: X rtessmnI qf%F and
accept Iah“lp&)r siavdrioth@meef indidng hyid) ndarmh abl@pangteatid é@momas

e b e A i PGl o sHBIRE of

t hecagimpedd Rlorf et Elo ramk@c R(e!v I 55a) 9631980 pl@@S)TR@ﬁfy&tl aC aCerbéer Res.,
acceptabl e salt ther be adm ni ste

t het3 ét5|36%(1|993)e¥1ﬁ%9rﬂv@ %lrn%n{ CareetHg: 2661%66 &lr?a%afnd
Formula (Ma) refers to the anbunt of the adm nistered
prodrug 5needed to provide a-therapeutically effective
anmount of the conpound of Formula (11) in vivo. The
nmet hod of this enbodi nent can be used to treat a
variety of cancers, including, but not limted to,

bl adder cancer, breast cancer, colorectal cancer,
gastric cancer, head and neck cancer, kidney cancer,
l'iver cancer, |lung cancer, ovarian cancer,

pancreas/gall bladder cancer, prostate cancer, thyroid

o - ey o o o



pharmaceutically acceptable salt thereof, in the
manuf acture of a nedi canent for the treatnent of

W@ 2000094415 provi ded. Preferably, in the preseneCT/US2009/031649
enbodi nent, the cancer subject to treatnent is bl adder
cancer, breast cancer, colorectal cancer, gastric
cancer, 20head and neck cancer, kidney cancer, |iver

CanS‘c%Fpch MA0, ﬁﬁaz%rogy,qz@rsr@mmaﬁp TPFI@M&E @ﬁ%étﬁ%teld form
bl adder cancer, prostate cancer roid cancer,

ost @derte BER/AbIARENEmpeskace éﬁ@ﬁrlbmnd ddsfied in human gastric

gli t [

e e T

pr owvaed bfast carcemtiangd ceneemt stndainmansmbll @8Wheg @inper phtgents,
angx§¥e€s1s dfe & tﬁerqﬁe receéﬂfr o Ngangqsg 'E %ngI‘lc{O fde&gsre surv1vaf;“ further

ionis re e anp ication,
act mnkatgeﬁetwetummq)aigrr@nom(ﬂ:h/rmet EIG'_Ccﬁet'&r[TXﬁ 21599165 (1999) and

For Je oo B Vol i st AP e il iaf SnBHan umors
t hesm@admdirell meésh@theddnchytha ofi FRASHpFRDEAERRxHHEssUSECER hdl/or

treat a variety of cancers, Including, but not limted
t o, HoFadder cancer, breast 30cancer, colorectal
16°aN@646) 9 aﬁﬁﬁlé&usc%%{lenth Qad sanMIeQﬁ@ﬁﬁf andARHimor
cancer, liver cancer, lung cancer, ovarian cancer,
paniovasis/ gawih, biradelend pegession pitiowteht leadszgio erctastabsyr oi d
.. r .
R0, SRR T AN OR M B et
gl | Gbkaystnenes/ atcr Bay tAond Sci. PSaf & @il 306 (199¢))rmed mod of

RIS TE e S L 5P 0 SRS R0

1ConprBOdS, ssas28-abie(1bed)).admi ni stration in the method of
treatnment in this enbodi nent include_ prodrugs of the

con¥84Hd oPiofsicalacsntysrgh asdihopyBs, Htibpdprddatispse RNA

Fo rﬁ}gleﬁ‘ng( élt)nel‘ nGME SRt fave %een%ﬁ?o(ln%ft QA RoRhesis (Stabile et al.,
ﬁ g% )Z; X is Hor alkyl optionally substituted
w t beng

espy.nid r3é5éf35 (3904h élrl@ﬁg@r& CNrahgnces Ry, 814214-4281 (2003)

NRLRZ: Ge‘ﬂ&ﬁe& 15856 Q 414' (26()"1 J %lugqél:l ctRE YsmallMolecule kinase

het erocycl o optlon y substituted wth one or nore of
2G| klybdula:t}ﬂ,s tah@tmg dMrt ayeaprsied 4o bidve therdyiRBiRipotentidl R the RRatment

Pr e?fzc}cl%‘ eF\;L]inia)v 1echll\yf § c%gt%em[w{tlo'n pzfm?/agcrrd caa{l kc%f 1tn t}(l:F development

10@nd§5¢ﬂ@ré@¥1bn ofl@’ﬁﬁarp tneices aal s}tconﬁhrymf&:tdsgabes. eIdRyik also known to

substltuted nmet h or subsiltuted et Q%%H and .nost

pr F&Y4H F‘S%glogﬁnﬁﬁ‘ FrB’EOHS’/ﬁS cripgal iPmgY Sroviiand diReRPatios- o

hunBirefbieethee ad Yoterdial ﬂaemasrteasﬁ bLabdwat& tEi@tpadten gioBhBLis-

of the cogPound of Formula (I) or a pharnmaceuticall %ﬁ

27 ccependsnieliseates 2y Welt Bt mpsinglyis HnQEohes. figbgisdetinop
of ﬂlgﬂuﬁr %Q&%ﬁ@l‘af@ﬁ Bbesgty';’ L&plﬁﬁithrﬂat@ﬂfedlﬁggé‘%%ﬂ%r}heunﬁto1d arthritis.

net hod i1 s pr0VI for treatlng cancer in a mamal
whel08481 t hEhecmmpeund of Faependens usgpd forvks treatndny af ¢apeer, for
wher.ej n, .t I

e s, PR Ple Rt ARy bR A, o R e by gone
st | amylldicatom, arcamprrted;Mngmatdmrmrﬂtoe Hdtgtiholdibe Plats| dat a

nd, of Fornula .(II ra ceutic
S0 cBTERY SoruirRe B b g bR e s bgpute finer
enbgiaim®eiiticAle adtehsblel mrtpfbdh[getﬁéreﬁ Vietfak Béeys folind that the
cancers, jncludin but no %ed t o, bl adder
cant rﬂr%@m@aﬁ%ﬁ CSPEgP ree or fg3HIgcancghaacpysg of increased
cancer head and neck cancer, ki dney cancer, |iver
cancer, |lung cancer, ovarian-¢ancer, pancreas/gal
bl adder cancer, prostate cancer, thyroid cancer,
ost eosar coma, rhabdomyosarcoma, MFH fi brosarcoma
gl i obl ast omas/ astrocyt omas, nel anoma, and
nesot hel i oma. Preferably, the nethod of 25this
enbodi ment is used to treat |lung cancer, head and neck
cancer, gastric cancer, or bladder cancer. Preferably,
the mammal |s a human. Preferably, a therapeutically

Y B L o " o " o o



compound of Formula (I1) in vivo. Preferably, one
prodrug is admnistered in a therapeutically effect
W@rane44ih t he nmet hod of this enbodi ment. Sui tRedI/€S2009/031649
prodrugs include conmpounds of Formula (1) in which G
is -CHX-OP(=0)(OH)2 or -CHXOC(=0)Z; X is H or alkyl
optionally substituted with one or nore of OH,
hal 1?&&1@?2 OJQ(RM&QIQMP,@HQAS@ hntribWR R dur@fdihd cbrﬁﬁ)éﬂnh Y¥ Formula (I1) is
cyc % , or heterocyclo optional
subespecial e@efuli htr%lﬁég encerdieeauss it 4lsk Pis actoHty Ml‘é%@?R(vascular
cy 91/ REFR% i@h
| ng%ggrl}lg@nt ?/W%Nggr%}%/ gcregg) kﬁiﬂlblt(gzwf er ab Igy@ 42|1 fpjor
G -[ea4lkyl In cor emblyBmentig mdthozﬂ Ls(pdxa/hdqdlfq)r treetigg cancer comprising
ef r.abl H, et I substlt I or
eetalinSmemi b R CNp R R g
Thephaghdvoaticafly ﬁd&b}ﬁiatﬂﬂbﬂ)tdheff&rﬂ ThEaatobef ulme:ehbbdnniehﬁah ba

vari ety of cancers, inclu but ot

bl a‘ﬁfaiiilo tEe&h?:‘éar“etyb‘?féﬁ%CFrSclé‘g]Hg‘gg’ 5Py ‘@[E’teg Itomé’gfﬁgeércancer breast
gasdant, GRAER]] calkBRdastitttals kheb@iMieck KindfeidRSaRder, liver
liver Cancer | ung cancer, ovari an cancer,

pan@nesAs PRBIAICTH| ALY CeRgriduncreds sl Diddercanier prostats eBs
1€ anﬂi?lrmd QREEL RALGA P, fhlamaq)&ﬁ’ﬁac RiIBenant fibrous histiocytoma
brosarcona, gl i obl ast omas/ astrocytonas,
mel @@@aﬁb@mcqn@s plididdsioprs/astRepbapabicjenomheandutchgbilioma.
ZOt Ry [W%%'nﬁr%td of 'ﬁ} yaﬁtgodhﬁen'i {sql%d 1!0 Lﬂ{é%&g@&ﬁger ﬂég(?gnd neck
Reck “cancer , cancer
Pr efageadaytric th&en;rmﬂﬁmlder &ngerh @ﬂmpour{d@ @lﬁ’rﬁ]o]erfomdmmmtranon in

enb d| a method is provided for atl canc
Tt Gt i b g BailsD b i ar SRR of
1sact Fotfmhlaqn% sidheds ebmpdunds Mtor@cki(ly 319 {Vmah @m r@f@)ﬂ(ﬁé(/@@)(o}q)z
gene anmpl ificatign ctlvat t. mutation and/ or
Heﬂsflﬁwgi TOk; Xz%%&aﬂ?ylsqpﬂgn BRI HigPne §T e of OH,
pat fadden 2y SRTRRUGANRIR 2k @, &llohRy1, 8yl dr heterocyclo optionally
pharnaceutlcally acceptabl e sal't thereof The co ound
of To¥tiHuPGWithvaYe praneie of dlyl@Hoalqgee cyampather -HR R and R,
Forlqzu R G4 k) areAh&e @.F’@H? hﬁ?& ﬁ f ﬁl%fetra{b‘{)? P iU CO'Il]Fyl or

t he c¢onpound ers to the anount

2@ hesubstitited €1- éinaéldfl pn@rd pw@erﬁmedé ainetthyl ptiovisdestituted methyl, or
ther | unt ound of
B R T o
effhnmmve anDunt of t he compound of Fornula (Ma) or a

POl or e S SioEREmsFof Rinkorid et ratife seaperpampriing

us efintifistfifad adnan@dhdl @i Nee@fthcSAERISmpbuial i Gbmghla @Ltor HOt
limted to, bladder cancer, breast cancer, col orectal

2% an@@fm%@wﬂlﬁ secepiplesalt i pEdrugierreic k ovamiele; 2 thiegpajically

CanGfltivd dnYo%t GRRC&mpolitG FORRAE (1) RUPhhARcGRBAR acceptable
pancreas/ gal|l bl adder cancer, prostate cancer, thyroid

can@éor pdrugdkeagad mm be péraine js alrig pAod. The method of this

e L B RSELGWcP ARHOTEPLASL LR Bt e

t hi Wadkeboacargntast elnuexewldrectdlrcelater Igaﬂmgc caacmelread hl&tatcbchndlcer
S e afarer R i G ARGE R S o gy cancer

Cangedtate dargeyihiyrad tdﬁﬁerp&st@@a&éﬂ)ﬁm etftadP@tidsfrc@aggnt s

and/ or other treatnents radi ation therapy) is
of t'¥h %ﬁ%ca@léda@an% %)&%ame &Pdﬁf\?ﬁ%ﬁw@éﬁ%m as
have the sane or different mechani smof action than
the primary therapeutic 10agems- It nmay be especially
useful to enploy cytotoxic drug conbi nati ons wherein
the two or nore drugs being adm nistered act in
different manners or in different phases of the cel
cycle, and/or where the two or nore drugs have
nonover | apping toxicities or side effects, and/or
where the drugs being conbined each has a denonstrated
efflcacy |n treatlng the particul ar di sease state

L I 1



15patient. [0059] 1 n one enbodi nent, a nethod is

provided for treating cancer conprising adm nistering
W@ oog/opimTal i n need thereof a conmpound of ForPQi/ESZ0DY/031649

or a pharmaceutically acceptable salt or prodrug

thereof; and adm nistering one or nore additiona

anti cancer agents. 20[0060] The phrase "additiona

ant peRRGES, ﬂegfé@ﬁod orfeﬁeérﬁbddﬁn@u Ardel ©@lefahiSeabE@MeAMYnd neck

one or nore of the follow ng: alkylating agents

(i neaneadi gagfria icenceig enblpddst eaneey; Prafeeghly. gl mammels a human.

ni t {HPSQUN e B0k AEHILLI VR e @Sr trth

tri Ig\)géﬁes) Sbg\lﬁt% ]irnggdﬁ Pllg enlgtc g(?{slpn(gﬁ%g O trcd lgijgrcancer comprising
nmet 'callﬂlmp)tleom$uomanaenmaihm meld drezse)O;f omwf met atsvdtugs efthe compound of
52 ntnlglrrlillﬁ%agﬁgor ppgr"n?aﬁglﬁgdﬁa e g}% saﬂ at%ﬁ{]&g}l;sg' of AR, the
25annah@xgmeﬁbe usathtd ddinditibteisa méra@’l}ﬂtlbﬂ@cﬂfﬁsm(eiaﬁmhmdjfﬂge or more

nonocl onal . anti bodi A I bodi es

ant HPYEgLefit ‘?}npoﬁ?cg‘%ﬁtoﬂ’&@ pi)rﬁrk? ‘FBF‘%G““&%WI aceqpiapl salts of

I esRNsedraRdi At b&rninRAEYITRS thef AdREN| thPbAL &infbre prodrugs of the

transferase inhibitors; hormonal and anti hor nonal

ageoditoiFogpdh ) yiderep GRANHER! SYHICTE; /& ViR AY Bigtgbolic or
1(9I U&l@ﬁlﬁraf f)rg&‘,'sgﬁ to ﬁ%lh&l%%ﬂ? o df- P%ﬁﬁﬁlﬁ’@@)n% {h@rageu'tlcally

Ms], androgens’/ anti - rogens, progestins,
pr oﬁ@su@rwm doapvomomgoriregsgefers 3@thaﬁm0um(sepfﬁdmlmgtered

R PSR D BN R0t ALARREIS Sl o

f acEcmmulaQHsztmro (PreBEBd Ly sons tpemirupiel adlram$te$ed(1n i rnkdhngaf this
i.nhi |tor

t
 rittgafia? it ket Pl P S oL s Mot R prgpe i
%n dddﬂgnlbttﬁfés b the hfst}@ﬁ oSiths dfhmﬁgaitsleno rSlﬁﬁEléHgﬂidruﬁg yrﬁ:llude ;
ependen | nase 1. N | TOIrsS an [ an
mfcoglpamqswéaPreglla Veephigh Bi-ChrsOP F B Qb A GREHONERZ: X

ant ik POgH 881 ofelitly BRIt ER ofd $ra80oACH! YASRE, REQS, Bhdlor -
hN% i,nhi bitors, MEK inhibitors, Aur or a’ ki nase

(R o#ngl Z oplisel, icvgpabiot g, ordhsieepcyeln eptiangHyysybstétuted with one
k| n t e r n nas
b e S AR I RO e RGE s e
2(ect ipidepandsintdy Hsandéor alh}eh Prederablpgs isdhdCidenikyhbi swbsituted Ci-
{nhg 4?211 lvpu | q%f ?/rteo (r:aé) I rﬁ H%thg {}llﬁls Fusouf: tuteaS Cet[}%yéaorr] Sistifd Pe%l ethyl;
sy ndridelﬁOSCprafethbigeBﬂ er$r}e|t’l{yﬂ‘leT]11eCmah(ai @tngls embodiment can be used to

m cro ubul ndlng a (i ncl udin

U e PR gyceny st B B R cufieh e ancer,
10pgodiredtd] chiceh) hfi@&acdr) rl’(bh&) b dOKeSk c:{iﬂc@d kiQhkd} cancer, liver cancer,
coor di nati on conpl exes; si naI transduct i on

23 nhivps eaHee; O‘QHEI“ AR Pazgishy gl laddercancenmrosasgcaper ghyroid
cyt &hé’e’f' S5tcBEEE ﬁl‘dﬁdbn%%s@b&ﬁao 8irsphiblhesRRBS e

modi fiers, growh factors, | mune nodul at ors.

[ oo@m}ohetemﬂ@lwrgwomuh@eb@m @ndjmemheﬂlhlea pPiseably, the method of
' thﬁWehﬁ’)@dl%Xt 1pﬁse§qmr&it ﬂnﬁc ef 0! a%loa%lng daﬁ&r agtric cancer or

ther anti-cancer treatmefts user etr

of Mahbemmoﬂ Iﬁﬁﬂﬁﬂﬁtbannmdnaahmemdlseases The

s BB s CBp e E T ar e TR GG P E e
an daqaﬁm@heﬁ@fsmtahﬁneﬁél in ‘“i;’“ﬂ IHiEREIT theg:oﬂipdlrtdaiﬂ?ﬁltnﬁllff Qlajtdie
tregtnent of cancer, an Lconpri ses t he i ng
of @mes%aﬁwcsﬁta%f%{wﬁ JDREREHD 85%%%@63 83 B

i nstructions that the conpound be used in conbination

Wi th other anti-cancer or cytosoxic agents and
treatments for 20 the treatnment of cancer. The present

i nvention further conprises conbinations of the

conmpound of Formula (I) and one or nore additiona

agents in kit form e.g., where they are packaged

toget her or placed in separate packages to be sold
together as a kit, or where they are packaged to be
fornulated together [0062]The conpounds of the

e N |



nausea, hypersensitivity and gastric irritation, such
as antienetics, and HL and H2 anti hi stam ni cs.

W@ 090881 Conpounds of the present invention naRCT/US089/081649
one or nore additional asymetric carbon atons and
therefore exist in two or nore stereoisoneric fornms.

The present invention includes all of the possible

I ndprw&l% af th§E@rﬁ]$dSb'n§ @frpcrrﬁmlat(h? IRl M%Qﬁ%eth&yta%ﬁe&wally
forns thereof, et her with m xtures thereof

[ 00®43rSyrdaqunbef the camneyneeidrsplaerks) g phsemasenicalied

by LOONSIM LR RHredr SR BE ItGRistBedd-A B EREAL BB t of

o y S L e BV B IRt o o R APl amount o

Ssttée egngone pf lbormilbat(uiae retférs o trh@ apoun df &f adihmispragendrug

| Eve\rlll &qal‘proghdg r?tt th eu y te ééctn(\:fg amgﬁn&éy%% Icgr%Potulﬁ rBF lgonnApa (IT)

pr ez]aazr»ed Thas mhad Of)tlhrseﬁfbommeﬂ@aﬁ pt ugdltd yegduivericty of cancers,

|nter te 05 egﬁg¥t|on uch as b%lH'P'f'C' of .
IP% bR e e & UL oAt SHIabe 8 CE i GRafer gastric

S u p@a&etr 1Rhd B detREdnc@NBilinG Hibded!liveZahé@Nud cahbk@, ovarian

di ast ereoi someric salts forned by reaction of the

10cHReESBFaISHG bddsneprechiPfttele @peardByreidspriep gptegsarcoma,

1RCt ﬂhX&loﬂﬁ/bgdr&ﬁnabm/ ﬁlﬁ'§sa?d3ﬁfa0@fdb?a'ét%ma£/ Qs%é}h&!ne?so melanoma, and
enmbraced ™ within'this invention is a class of

phammd@h@m% a?rekmbkyoﬁnetme@iwsi of 8npernlidivgent eseorpoeiungof

Fo r%‘ﬂéé’i‘ I{e}g‘ e@k E’Jﬁ@&”ga%&}étch&c%l |y bﬁ&&e‘? Q&ﬂ%@lj %réfé‘ﬂaﬁly,atﬂg
prodrug t ereol I n assocl at
nomanMMG$aphamnd&eummeakm@yaxq@@ﬂahﬂ@oﬁmecmnmnménﬂ%nmuh

di | d/or nt s 15r red

ner U SRR m b Y3 PrbeBped RishidE e her Filng f and
1$Ct%VanﬂgmﬁﬂhﬁntS The conpounds of Formul a (1) may

be adm ni stered by any U|table rout e, bly in

t hel%¥Hm ol oze ﬁﬁg?cl%‘é%‘% P 8300 eaﬁ%@}n@@éﬁ ga*iapéa % o
SUCHhafindc@dtic8ily aRehthtle duldRSoChftRChin®actRé ot Bedicament for the
treatnment intended. The conpounds and conpositions of

t helrqgtraend af capegy mrp@ﬁe%ﬂ’yefeq&@y @glgmsgps{gnt gyebodiment, the cancer
adr@u{qeéttc}s El%gmgﬁtqg {)Mddew&g?lat)lleé(s;t Cﬁ{celp%lgl%f & Ja}fcer gastric cancer,
0i nc Ing I ntravascul ar I ntravenously,
2Q ntlreathenrd negk e?aﬂlcblykldsetyb@uwa,riw@uqamwr lung ceaparsevakiar ¢apcer,
| nt ra%srte & aﬂl llayddgrncgnclepf lflosslta?encatnce (%htﬂ d l’élecaplcer os%8s$a1a<%e uni t
forlfut'at %ns contal donvent i onal armaceu |caIIy
ac cmaitcmbiyesacmal, memnomed ngjMﬂztst@naS/aEwbcy‘(BMaG;|MEH/ﬁEm‘sarcoma or
exarrgﬂrogl t he pharmaceutical carrier may contain a
*B¢™%ranni tol or |actose and microcrystalline

cel jousqse. InAe cRibdditiba, atrmythsmtpadvmeadai ttéaﬁﬁga&ance%%l a mammal
conmponent s such as a Iubrlcatlng agent
Y

2Sragtiessin hesercst Brdspadentapen Miehclyrion; \ﬁlger%tg gwiM%t&e%V%‘&gn is

cr %?ﬁ%tb@gﬁgene'gﬁl%hﬁ@a%h &h a@@i\?ﬁe‘dﬁ\@et MBXatRE ahd/bi 8AF 'sﬂh@laﬁ‘on
gel atin capsul e or conpressed as a tablet. [0066] T

phagomptiein s ﬁ@rainllsyerlag tq e p@teﬂﬁp@mum oftfisrmulahl ene on

ot ARG AR Eept ol A T RE Rk WS FREA RR e

adnosad gttreat a mwtyoof pandesninsluding,dutiddtrignited na biaddmdarut:h breast

[s. [00 F |l adm ni ti t he, . )
Snavistisst Tea chamn et Aty b e e ohdpeyicansep per
exadpte, lufg ¢anbdr edvariSa@atdr panSeSnaN Siddber@andet, Pudsehte chieer,

har maceuti cal
P thyroid cancer, osteosarcoma, rhabdomyosarcoma, MFH/fibrosarcoma, melanoma,
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conposition is preferably made in the form of a dosage
unit containing a particular anmount of the active
WO pgpeglident . Exanpl es of such dosage units ar ePCHOF®D%031649
or capsul es. For exanple, these may contain an anount
of active ingredient fromabout 1 to 2000 ny,
preferably fromabout 1 to 500 ng, nore preferably
fr orﬂesahfe%mé ah®gbpRioMhs/adroB YA | e @AablyY thd Aol OF thik
human or ot her mammal may vary w dely dépending on the
condnodapengfs upeleto praetilaig caners, hsahand regleeaneey; SASHIC CaRpt ©F
agaj, e cdg AoShNQAnti AUEADR i RE RRASA of
O ) R eD G S Rt S R R MRS o reagontin
andthisieebddisegenclads predrugsort thermatpongl o Fdirsdad®), such as
ondi tion wW.th the co 0 s Siti
%:hl sn?ﬁ}lrhd\?eorﬁ Or(r)rﬂla 10%3?1 ae\p}g{r@{ég SEB{)E?é]?)rzactcfﬁB§ O(H( —0z; X
| nclh EHobrragkyl b;moagi;z su%mtgbd with exe anﬁbrﬁeﬂd)Ha]halagam djyhnco and/or -

eﬁgﬁgSUb 1staH<§ Eg@%@i&lf (?rg%{e?g%gg}oggt?on% 3\// seubsnt}iteg with one
ad Myrithéib bﬁatlkﬁ NOH aidbge &y R, hi Pt -AR TO RO A eipin@yedre
Thus, the dosage regi nen nay vary w del Kféﬁldbm can be

det Bfspepdsatly Bunfioalpyly Srafeyaly b it rfeelisbier substiued y
1(5103@1 @Iall@p tre Freflabh }Q Hlﬁl(é tym{hgg SMQMte‘ﬂ@ﬁ&lgﬁl; or substituted
0 ny/ kg

preferably between abou and about
bodfgthydleangmosamdfembm Hmr@feéwébPlyfetﬂ@!mé@ﬁn@bmltis Phumang
T
dos e ARl Rl o TRy A ARPHARE LBy d O AL or o
[ OQﬂ@}rﬁaEeuttdaby agoentiblc sauthposfesydntihistemdtin the nedny ofithis
ention are ordinarily conmbined with one or

nDreéné% ths appropriate to the indicated route of
15206\[03[]55]I St maint @Mbodife@tiinBihed Bpeslidsiabl teatifid@ncer in a mammal

conmpounds may be adm xed with | act ose, sucrose, starch,

povoa%qrem o1 e S eRDIBN Dgt Ma 3ekiop. wherels theddgtiagivgian is

al kybul@sd By Sone badlpfificadib® A iabtivatdddvct FRENRE aHOLSU € Bk @hBation,

magnesi um oxi de, sodi um and cal cium sal ts of

phoXpsiFing adinEiseume ¢ the petieneascongponad piforgula €ilaorgum

oo ATREHALIR, R R YR 06 s PARER Ly i
2(F orcapbe orpddn treema vaidety nf @nect, iimhidigu bt noblysuddds, ldedder cancer,

t abbreasi.?'%ancé/r co ore q’c&%aﬂacef: %gsttrrlco égngegb}%e%%l) ]gndz r%:etcﬁ (c)a{nrér}e‘lrl %dlrl%nc&ncer

| n lmedcmgrpmn@ydmat bydriae ezinlceﬂ p@freaz{/@ﬂl?tﬂédﬂhecamdrypmdnase

e Bea PP RO RGP ethgth MF LS Rrah

%1%1ast\mlhi/@ubtbeo@isaﬁ@1ama aBdmeIRIibSE PRIy, &k method of
sifier rise a mxture of at |east one

2% b BiemORYiMGIL i USSR e fung S RSEY, DA A PRERSGRYET EaREE Caer. o
an Qhdder Enedre P%@ér%lyﬁhé’%%ﬁ@hb hhﬁmmr&efab I'a tlra eutlcally
i ncl uded together wth a |ipophilic enulsifier WP]
act gfegevesampugofitheeampopnd ¢f§ ozl (H)mr@fpéarm@etttl@allyww&?@le
bot ' f i )
wi R SF it e Bini BRF UL mchl0F SFR SN,
errun095(ﬂy| nig Qmaxmb@dmiemttmmwaxd tscpgfemdedrfowaahng tv@cayiin a magimal

3 e bt 380 i St TR il R R i on s

f or iphiakd By gene Eiplifdatiberag aathctedMidt Shuddiod aadlod HGE kSmulation,
S5suitable for use in Téhe formul ati on of the resent
 nVRHITHE PRI g R R Pt Y5k M9 Prediugs el sampound of
al cohol, nyristyl alcohol, glyceryl nonostearate,

sodium |l auryl sulfate, gl yceryﬂg- di stearate al one or

with a wax, or other materials well known in the art.



[0071] The choice of suitable oils or fats for the
formulation is based on achieving 10t he desired
W@ o®awe944e7 properties, since the solubility of P¢EUS2009/031649

active conpound in nost oils likely to be used in

phar maceuti cal enul sion formulations is very |ow

Thus, the cream shoul d preferably be a non-greasy,

NONE @l iTNGE s@nﬁofvmwrsgsp r&@éilgamms&llau&pﬂott@hﬁnmal the one

consi stency to avoid | eakage from tubes or other

contrangie prodrugs pithe pemperng pilrremals (Hhaidergorpberpicalgpenversion in

di bas) gy Abdsydii SPLRhRe (8083 el SRBEIRRNRY of RARERYID. A

steargﬁé % ?o py nalg y?o ?gster 5@£Eoc%nut ﬁ ¥t§

aci t@srapewoqjkwaﬁ&ttlwmosmtaﬁ‘ enc dauyk p@ldea’s efers gape apyunt(s) of
el B S Bt SRR e B €% PR LB Bl e
be umgdumimﬂ%nﬁmaﬂmzzonbjHaﬁnﬂﬂydﬁpﬁmdn@gsmmmhhemﬂ1na

properties ired. Alternatiyv

P! heebefinh et Spie matda i shfope Surge Brodies

parlaélﬁddbo@{poaﬁda%&" Fhinit@d @) inQHtich G anchX-08e®)(OH), or -CHX-
[007 Formul ati ons f or parenteral adm ni strati on may

be PRTHE: Xév Fhoprlkdpriendly sbsHirdaytheg or mestdite halogen,
16t ecry'ah@ ahd}be! ‘Nﬂlﬁh aR@Y li'st élﬁ’ﬁ Scy@foal%&'ls BEN St ﬁ’&&ocy-glbeocpﬁonally

sol utions and suspensions may be” preépared fron1§terlle

pomé$t§utg¢ wih anudrarorg of allyl 0P, lewogemroxansk andies -NBi RT; kR
gl 4

or allgﬂ gd%ﬂzrll ﬁs tgqlré glﬁeg&%gnd aﬁ@&n&lﬂzl E%fefrsdp?d a%ﬁégl_ﬂilp};h of

g stbmutﬂ@ Coﬂ4mltrg«frg g@@mhlls fgm@tlsmwmdhbsgt@@aﬁefmlsor
e_conpoun S i D N
o1 SRS RS BRmeiF bR b T mgfhid dThi2 B0 men

1ot daams aed to lrbat afy@adtyi bf @inkers, IQSARIE, Bitlnot M@NEND, bladder cancer,

ok S S SRS o i S ey cncr
adniRi sdnt@! P caHcsr, YRirian meﬂ%gﬁfe){s/gﬂ%d'ef‘cah&@ prostate
phar maceutical art. The active ingredient gag al so
adn§aRFasttByretl dycer.mpieeteromaabablogypysecomsa; MFH ltrhsarcoma
sui él%la@tomégas%gﬁblﬁ& m'eﬂﬁé)rh"g 'aﬁ](gméﬁultﬂeﬂgma dﬁ)éfelfa@ﬁ;}ﬁ theQhethod of
water, or with cyclodextrin (i.e.,

2¢ osblswerbbdigehtibiied zatrea hngicameer, hmdomi Inecrke:agntey cgaistylc oncer, or

oobi BT e BbaRoahal t oY Sieri e

i nj WO5ADbI elnpme pabatimert, amaythad Berdyéded fot tesatihgcancer in a mammal

i njectabl e solution qr sus n in nan

o SRR e s Pentns Y PR BatloB oy e tivation i

exaRphige@Bby gens @nylifi@fion, Ain hetBrabidhad editAlon aABINGGE B@mulatlon,

accept abl e vehicles and sol vents t hat may be enpl oyed
231 eComprising agiipditaring taBe prticghn compeupd o foninela Bk tind

chl HatHR oLy a&eptaﬂlasaiﬁﬂ&béﬂ Qe céﬁﬁoﬁlh& 8¢ FdrnRATIRY) hs%

are conventi onal y ITp oyed as a sol vent or Susp endi nfg
mediradrug Pothe cormpoupd pbﬁ@@uw@l) b dlivsapkiiticatly eﬂf¢ctlm§m@@t of the
enp i g§§;

40 ??do%ﬁ%bg]?% 5@[ a§%ﬂag§1§ht% as ol fet?{:adg%?l %%gﬁ) T needed
I n blpeovprfewmramelumallgfeffeq}ve ematmtes the[cO@ﬁdlanﬂh)é Formula (IT) iz vivo.

sitions ma sub ect
Qo RRT b 4 E AR PRt BTt 2t S AER Syute i or

quﬁmhhﬂﬁmkﬁmwﬁm@&ﬂﬂeﬁthﬁaﬁhﬁ&ﬁmﬁ@ﬁMﬁnFh@ﬂﬁmodofmm
a Juva as preservatives, stabi , tii
ageTiRY I%F%ﬁctﬁ“é‘?dsto tfﬁ%ﬁafVé‘PEW@? gancers ey n%ﬁat ‘}ﬂ\{\fl%ec{] 2,
can additionally be prepared with enteric coatings.
Such conpositions may al so compri se adjuvants, such as
wetting, sweetening, flavoring, and perfum ng agents.
15[ 0075] Phar maceuti cal conpositions of this invention
conpri se the conpound of Formula (1), or a
phar maceutically acceptable salt or prodrug thereof;
and optionally an additional agent selected froma
ki nase inhibitory agent (small nolecule, polypeptide,
antlbody, etc.), an i mmunosuppr essant, an anticancer

oy



agent, antiinflanmatory agent, antifungal agent,

antibiotic, or an anti-vascul ar 20hyperproliferation
wa@opomat? and any pharnmaceutical ly accept abl ePCHI81089/031649

adj uvant or vehicle. Alternate conpositions of this

i nvention conprise a conpound of the Formula (I)

described herein or a pharmaceutically acceptable salt

t hegigRfer caabd, @eah@n@cwrb&ﬁlchlyceaggﬁm ARLE&, %Al hhEfeck cancer,

adj uvant or vehicle. Such conpositions nmay optionally

c on&pdmeyéa@ﬁé liger apes lepgcianeesraprianrenespananireascgglh tadder cancer,

in I gents

%Pﬁé‘[ nec%ﬁ hg?o?(%ﬁ%we@sﬁogag ant aEQWo%%Jm?
|anﬁHﬁﬂp@%@@smwws$hanmay@anc@mn@gmnbmnmanmimmwﬂahmna

55‘ g€k rstetatb%/C Melrﬁ]etdllo%nqﬁﬁsp érXbo%gner}ltt s tto t}ceu ?r%,caagee rhead and neck

S, ant I - Vascu Der prof
c o rmnncm o@stn[: 6611%61] B’hlﬂadtm:mt:etrc akdfgtatagz,abepmgrhinel isahtmer. s,
nd vehicles t may ﬁﬁ» d in_the
phaﬁLﬁ eut né??“%“ﬁﬁ%u"’t‘io é“aB‘P phhgmpihcrantUiG ﬁg‘inﬁcﬁnﬂ/&éomer

but tr@ken® . ol irdlidtRE thedy R oftbiOMVEXEERAY €T 1R, sc@nk MdrMRird) agent
al um num stearate, |ecithin, self- enmul si fying drug

del mypehaye dpsppper {iSEppeyeckaivm gEacon fhgn ﬁletpél@@ah@?rapeutw
1(P ol yhihyi ﬁ&}% e)éﬁé% han} Q@Qul% Eﬁbf&%ﬁoto%iéfdfr@gcéo%{%ﬁrﬁuyﬁ%éré}n
p armaceut ical osage orns such Tweens or ot her
si nth¢ &yo grohgrerdruige beled adnenipteredraet i éﬁ‘fer@é mapnopy eitie lisrent
Suc
onoasfS TRy SR AT s B Shorf URE! AREE MG
partbx]ainegbrysmckzraﬂidets mnd/buwhae dfe dsms meag edmbiegkbtaabh® a

f at a ter, or_.el.ec

by AR L e SRR oS S8 B he
1pot@sisatum hydr ogen phosphate, 5sodi um chloride, zinc
salts, colloidal_ silica, magnesiumtrisilicate,

pol PO3Hy1 IyAnr smperiment. tphpd e pled dor tiatiag e gomprising
pol y@tilyke8Reod Yathal S Rl W& Romysmt RY F&glul Uz @.
pol yacryl ates, waxes,
pol Bhermicretisalpesicomsslioraipy Peadeaugshesedf: p) agméstigtering one or more
pol .y BEMQQH aﬁ&XQQQmﬁnd wool fat. Cyclodextrins such
as a - eta-, and ganmma-cycl odextrin, or

2@ he[m)ﬁﬂjl | yTlm:Iﬂ]lrése Sdlddenaheaticanes agent’hrefgs to a drug selected from any
10hydr ox cyel odext
3. hé/ngrocr) )I(I%é{)er Ol:)%f)l/el @ycll §cfd lgl'ﬂmg agengsr (u rbc:lurr%l%lrg n1tr<f%% nfustarda alkyl
derSuMaﬁataseﬁltrﬂBMreﬁk ethybainsidy dntvagesusild yridsed); boi-enticgaes

del of co nds of the fornul ae de

ner IR AGTA5Y TR a5 Eh BROTHo PO i o adenosine
Pr eRamesciaRidltéhs Nolid &id fadofists QNring aghReE Sndl-p}trﬁméme

The conpounds are synthesized readily u5|n9 nthetlc

2ret Hotpguerk ARG o1 aﬁ@ow 11111%@1111%@@49@10&?&311 S5 at BlsA-4
(e. 29111b0J1é/sd Elﬁﬁlﬁéycﬁﬂé%) sa?éntla?e)se ‘ﬂfhlﬂl@?s EAMBRINES oR& S difRed
are also within the'sco present invention.
Met Higgmeso fargasy Maptcinriras drasqamhlbft@rs r%@nn@wl ardeangjborenoniljagents
kno 0
exaﬁ’fnﬂfglslggm% ! ﬁfdﬁng s?ﬁ ggt:[cda!nglgg %I%Jégonrggcqg é&'ﬁ%%%rﬁféﬁ? estrogens
or [ayediS&ERSS,andogantintiraydrbgens yiredemad, ygavetdno deceptor agomsts

o€ 5 e et bR R EPTTE S s ryuin-fie

pr ﬁg:rawelcfamﬂh(ugmhﬁlhaymb Ig?imn fa3 0 l:bﬁ:élﬁ@r (o@m)dsyaelmlnﬁb)dulators
Sc e 1. The reaction o j chl oropyrj di ne
ng‘fdﬂ%e[@: Rt lﬁ@gzl%flgpﬂmg Frb o8 &tase lslflgléors
catalytlc anmount of palladium (l1) acetate,
racem c- Bl NAP -20 -
(2, 2" - bi s(di phenyl phosphi no) -1, 1' - bi napht hyl ene) and
25cesi um carbonate in THF can furni sh the benzophenone
imne 4. Metallation- borylation-oxidation of
internmedi ate 4 as denoted in Schene 1 can provide
3-chl oro2- (di phenyl net hyl eneam no) pyridi n-4(1H)-one
(5) whi ch can then be inmmediately treated with
2-di fluoro-4- nltrobenzene and a base, such as ceS|um

I T Y B - ”~ -~ e



amne 7. Internediate 7 can then be coupled to

5- (4-fl uorophenyl) - 4-oxo-1, 4-
walrdvgavapyri di ne- 3-carboxylic acid (8) using sPERtsz0d9/031649

pepti de coupling reagents, such as

0- (7-azabenzotriazol - 1

-y1)-N, N, N , N -tetranet hyl uroni um hexaf | uor ophosphat e

( HATdu i rﬁmlqanﬁsé {ﬂh@,h&% ‘élhc%ﬁnl%bueﬁ@ bﬂs& @t@&é/&%ﬁic/abl cyclin
hydrol ysi's of imne can then ﬁrOVI de the desired

Congsoeignt(kinase @@@Eh@tor@lpa@m

BT~ Priph3er Danpligdine Y BGF

1. 5%"1{(‘)@&&5 %l(ﬁi; ng %?%?Q%F Q&tlb%g%%?Edﬂﬂ:mhle&% Iﬁ&%ﬁ ?Avated
HzmrowdalzwD@]inlﬁblmﬂm HhibitersPAurof Q078§ Titheitors, PDGF inhibitors,
%nta d ros ne kinase iphibitors or seri eF]thr onine kinase 1nh1 tors

451 Py B P 3erige AYS aen
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oropheny 0XO0- ropyri
mlcrotubule disruptor agents, such as ecteinascidins or their analogs and derivatives;

microtubule-stabilizing agents such as taxanes, and the naturally-occurring
epothilones and their synthetic and semi-synthetic analogs; microtubule-binding,
destabilizing agents (including vinca alkaloids); topoisomerase inhibitors; prenyl-
protein transferase inhibitors; platinum coordination complexes; signal transduction
inhibitors; and other agents used as anti-cancer and cytotoxic agents such as
biological response modifiers, growth factors, and immune modulators.

[0061] Accordingly, the compounds of the present invention may be administered
in combination with other anti-cancer treatments useful in the treatment of cancer or
other proliferative diseases. The invention herein further comprises use of the
compound of Formula (I) or pharmaceutically acceptable salts and prodrugs thereof in
preparing medicaments for the treatment of cancer, and/or it comprises the packaging
of the compound of Formula (I) herein together with instructions that the compound
be used in combination with other anti-cancer or cytotoxic agents and treatments for
the treatment of cancer. The present invention further comprises combinations of the
compound of Formula (T) and one or more additional agents in kit form, e.g., where
they are packaged together or placed in separate packages to be sold together as a kit,
or where they are packaged to be formulated together.

[0062] The compounds of the present invention can be formulated or co-
administered with other therapeutic agents that are selected for their particular
usefulness in addressing side effects associated with the aforementioned conditions.
For example, compounds of the invention may be formulated with agents to prevent
nausea, hypersensitivity and gastric irritation, such as antiemetics, and H; and H,
antihistaminics.

[0063] Compounds of the present invention may contain one or more additional

asymmetric carbon atoms and therefore exist in two or more stereoisomeric forms.
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carboxylic acid (8) can be obtained using the
chem stry described in Schene 2. Thus,

wQ@2{040944uor ophenyl ) acetyl chloride (10) can beP€T/E81002031649
with 2,2-di nmethyl-1, 3-di oxane4, 6-di one (Meldrum s
acid) in the presence of pyridine and the resulting
adduct can be refluxed in ethanol to afford ethyl
4- (ﬂlefﬂrég@ﬁtqmﬂwmcﬁd&mwt@%@me (nligf)dual-ré't&@&g@ﬁbtrs e
internediate 12 with triazine and sodi um et hoxi de in
et hiadigidugldenterers fopnsshereoty wgetheivith raixtuses theseddr nedi at e,

bk dI;Bum "ﬁ” d;fs’eg)a{agé’r%ﬂ &{asw&&ﬁs%ﬁg%ﬁtﬁga#p akﬁ@vdﬂrb?%%{l‘&rﬁg%}]

e at el evat erature

i nt tecrhmmueateg By flS@HENErQstaﬂ]lzatIQn, cb@rrmﬂogﬁaphpylr iH&ilng, of a

Olfl r ef ux

ﬁ;'zo%redl% i t%x%%ewa%npo% Oﬁthﬁl pﬁg%ﬁ 118/§nt&9n o a],]asztlégbqé salt or
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derivative thereof. An individual enantiomer of the compound may also be prepared
from a corresponding optically pure intermediate or by resolution, such as by
H.P.L.C. of the corresponding racemate using a suitable chiral support or by
fractional crystallization of the diastereoisomeric salts formed by reaction of the
corresponding racemate with a suitable optically active acid or base, as appropriate.
[0065] Also embraced within this invention is a class of pharmaceutical
compositions comprising the compound of Formula (I) or a pharmaceutically
acceptable salt and prodrug thereof in association with one or more non-toxic,
pharmaceutically-acceptable carriers and/or diluents and/or adjuvants (collectively
referred to herein as “carrier” materials) and, if desired, other active ingredients. The
compounds of Formula (I) may be administered by any suitable route, preferably in
the form of a pharmaceutical composition adapted to such a route, and in a dose
effective for the treatment intended. The compounds and compositions of the present
invention may, for example, be administered orally, mucosally, or parentally
including intravascularly, intravenously, intraperitoneally, subcutaneously,
intramuscularly intrasternally and infusion techniques, in dosage unit formulations
containing conventional pharmaceutically acceptable carriers, adjuvants, and
vehicles. For example, the pharmaceutical carrier may contain a mixture of mannitol
or lactose and microcrystalline cellulose. The mixture may contain additional
components such as a lubricating agent, e.g., magnesium stearate and a disintegrating
agent such as crospovidone. The carrier mixture may be filled into a gelatin capsule
or compressed as a tablet.

[0066] The pharmaceutically active compounds of this invention can be processed
in accordance with conventional methods of pharmacy to produce medicinal agents
for administration to patients, including humans and other mammals.

[0067] For oral administration, the pharmaceutical composition may be in the

form of, for example, a tablet, capsule, suspension or liquid. The pharmaceutical
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1. 10 8 [0080] The phosphate prodrug, Conpound
(Ma), which involves tethering a phosphate group to

W0 @9t di none nitrogen of Conmpound (I1) via BPEEUS2009/031649
sel f-cl eavabl e hydroxynethyl |inker, can be prepared
usi ng the synthetic route described in Schene 4.
Treatnent of internediate 9 with di-tert-butyl

chl tibyis pRirasnh aage (ke f038SFa a&aggmmntammg a particular

2005/ 090367) in the presence of a baSe, such as
pot #BENLeA thardisn Bstedicat. DhEmplen opbtusl d@ﬁ@gfe Hats gregeldets ed

i nt ?HHQ' %&eexja eqhg%é%agﬂc%ﬁ{aﬁlta% 09 ctilv% Hé(]g(ﬁént %hldabout

condftions In et ano urnis desire

phobpabe nyy pxdfew f@unpbmun d t ¥Q)meg, nmmrdbly from about 5 to
4( IOIO%‘ngd ] ﬁul%%ie allcgose? I a]ql b%ntﬁe;tr grrn%jmrgla maﬁ/ QLY wfaely

Si nddpadingoont thatondeﬁ)ﬁ rof ’che qbamdmmi atlsdr Iﬁ:g:tdrh ®us yidehgiinccan be
seguence |IIustrated bn Schene 4. The chl or onet hyl

est SFLMyEd uyng FQuERe PEYAIS he correspondi ng N- pr ot ect ed

am [pe6§Ci dBhd dtfiuid of BsnIuAGEHMaRSa B SiCEicB sl !hB dSMBE Rrgimen
Comun., 14:857- 864 (1984) and Synth. Comru

24 tpetreating 2 (pga Fynditig e the QBRI %nﬁ/ooeqmw@n% ¢fjthis
10 N Hh&1iBA @aﬁﬁ&seon%aﬁe@%%ct&y alahﬁﬁlgm; ARSI UBCRK RN AL §ical

to afford i nternedi até 10Renoval of the nitrogen
pr otoaditiom gt e eubpect, ithe type @ desgsse, the Boerifytof Bgtdysease, the route and

o OB B 05, B SIS, g L L
EXAMRLESe SO 82} Ving widnhe bui @an be @etémnlindfderoutdi&f)i us@g standard

rerb ko I, B UL RS e

151 oapolit s atkiaibeutBoSELBShEIY vasicht bitemb&x profdr&tsy ba&®Ween about 0.1 to
skilled ingihe-%gt can ascertain the essent i al
¥ W

charGBg&E P MBS FPRPEHEFoANC 4y dit 998 gF 2dministered in

depsietid REr fis@Epdragy spirit and scope thereof, can make
various changes and nodifications to adapt t he

i nvi8Ae9lon ke thesgnentisspurmisse deaatveconapends asthisagveation are
r es&rhfnarl ﬁrlggm{bﬂ&?@hh Ofk (l>rsm&9 Edjllvams aﬁgropﬁfaté H)ethe indicated route of

lustrative
20 administration. If administered orally, the compounds may be admixed with lactose,

sucrose, starch powder, cellulose esters of alkanoic acids, cellulose alkyl esters, talc,
stearic acid, magnesium stearate, magnesium oxide, sodium and calcium salts of
phosphoric and sulfuric acids, gelatin, acacia gum, sodium alginate,
polyvinylpyrrolidone, and/or polyvinyl alcohol, and then tableted or encapsulated for
25  convenient administration. Such capsules or tablets may contain a controlled-release
formulation as may be provided in a dispersion of active compound in
hydroxypropylmethyl cellulose.
[0070] The oily phase of the emulsions comprising compounds of Formula (1)
may be constituted from known ingredients in a known manner. While the phase may
30  comprise merely an emulsifier, it may comprise a mixture of at least one emulsifier
with a fat or an oil or with both a fat and an oil. Preferably, a hydrophilic emulsifier

is included together with a lipophilic emulsifier which acts as a stabilizer. It is also
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exanpl es set forth herein below, but rather defined by

the clai ns appended thereto. [0083] Al reactions were
w@20pjoedibut with conti nuous nagnetic stirri ngPCHTUL00H081649

at nrosphere of dry nitrogen or argon. Al evaporations

and concentrations were carried out on a rotary

evapor at or under reduced pressure. Conmercial reagents

Ver Ge RS RAnAsd RABINVEhnWia RO th ¢ ARl thé SA@bifier(s) with or without
purification. Solvents were conmmercial anhydrous

gr adbdlizgny) wkeapiRew-aa echerutlsifing Wy al@ﬁr%ﬂ? W@ gneether with the oil

pur [ ng
B Sk kR s
[ OO@zﬂetSndiplyase ofithe Rewe fgauRiase Hnﬁﬂélﬁcbﬂpmm awadsipestilphizved
COI 8t ma]tﬁ% rol?%g] 0@%‘;& na%g%‘oljén C]pgﬁ‘egn 1nvegilon r%ﬁéu?eofw%enr?o Span
cas®, actdsteuryl alcohedanyistddicendl, £1f¢eonniddO&eatate, %dﬁntlanrﬁ%

A 1l % s used with the foll ow ng nobj hase

Sy SHOAE. S0 g0 NEHT ¥ SR RO e knows i the
MeO4 H20 + 0.2% H3PO4 at flow rate 4rrL/mn and
detection at 220 nm [0085] Preparatlve Rever se Phase

( RAPOHBLC Teschpise phiuitable qilt of fafs forfleafornulgfionds eased on achieving
16! Ut‘hé 9&11’6@&&316&9%90?@"1&@&%6 thd %ﬁﬁ@tﬁ/ ©F the gct%vé’c-(l; und in most

(solvent A) and 90% met hanol 0% wat er,

(s mlvéﬁplya) bawrgd dephagmndcovticat ermﬂx)ornfﬂn@mlam 190‘fer3t l@@f Thus, the

f ol
col Th IR RILHERIER, oea o PITBOR M o i Vuddt alldlpce
30 wltalﬂé)ccmmsteod:yutmavwd ﬂdakageffform/\lubatce offer @Otamdorr SicaigBt er
Phenonon 30 x 250 urm Wi t l.ow,.r at e of
. RAOE ity g A R keh B SRR Vo Ry earate
191 F[WO}B}&&I% g@fcoﬂ(?fsﬁx/oﬂbdtonﬁ fattdeVir?E,/Si@r@ﬁn@%st&e,&ﬁ@ylgﬁate,
columm with a flowrate o m n; or -
opsseeRy! Bgélltﬁ% Ruy ! il %ﬁgﬁlhﬁwéwlfla&a@ B b?@X gﬁ»fﬁﬁlﬂ%ed
[ 00881 R rsfhdyade REL AR e MRASHCRBI AGK LI &Qnﬂ?ﬂat%h'd%mg on
RP HPLC, electrospray ionization (ESI
at nthe propiiies isAwiEcd U AdCgy e hi ghrmdii powg)hpwaé@h as white soft
t ed on
o ey P g AR R G A B R Pt et
2(Fi el0@7At r elﬁgtnh@tialtsefoepqw@tssl@dmumstmnm gapbe B tbep@)rm of wﬁous
m l Irln%n a Ee{%{ﬂé 1Ssotgrr11§tstl }/11% 1%%0‘[%0?1301%9 lor%’seo:g%usﬁgnasi(o%s f'hese Fo%%qlons
d :dﬂlsbdpeﬁSmIﬂ thayde lphip&hfed 6o mOh@uind @dvﬁtersdﬂ]grad@lldbhﬁﬁg @i or more
mul t uartet; br s, broad
si n?jjtg‘i Carrﬂﬁrs ?ﬁﬂ”PF‘B?‘é’Fn“O?@)‘E f?ggsfﬂ I?ﬁ? foEryiginng E;Of oral
abbydavhigkdtidn or BY &inS@Ebr k@ifabkaiidpeRing od Sedink 83G@ Ung sus%@@dmg
or BOC. t-butyl carbamate; Fnopc: 9H fl uorenyl net hyl
2% ardsshtat Ehe cpmom@drsln&yﬁwdé@ﬁq)lﬁ@ in nyebgr, polyethylene glycol, propylene
N- %\&Y | AREANQI B8 coltbnsc SN BRREUWIT Qégyﬂne 01@'b€&y?ﬁlcohol
'di i sopropyl’et hyl am né or Huni base;
|\|_ n@gi]wq ENaride] tragheroiiegunBaml/ proagewtbuf ers Other adjuvants and modes
ben n
Hes St %%rfi‘ﬁo% 1%1islar)é k%ﬁ%h%hfﬂnwhw 1A ThARLERAER AR N H M ctive
25]jn§rediiemtyndycﬂ1®>t5eladmnhmﬂed by Deecti@EDGla; composition with suitable

i meth 0 3eth|car ide .
(ﬁy dcfagéem 1 ¥lu 18g s%% eth %se U StsT g ﬁ\ﬁ@\ Cg{;lﬁaéé(?m% &:e., CAPTISOL®),
I et @R6lvent sélilbiBzation (RQWEdpS)ene Blytol) oA ridéleg SolubiR¥BoOO Be., Tween
br %ggt ri pyrrolidi nophosphoni um hexaf | uor ophosphat e;

0- (7-azabenzotriazol-1-y1)-N,N,N , N -tetranet hyl uroni u
m hexaf | uor ophosphate; TBTU: -24-

0- (1Hbenzotriazol-1-y1)-N, NN , N -tetranet hyl uroni um
tetrafl uoroborate; 30 DVAP:

4- N, N-di met hyl am nopyri di ne; HOBt or HOBT:

hydr oxybenzotri azol e; Na(0OAc)3BH sodi um

tri acet oxyborohydri de; HOAc: acetic acid; TFA:
trifluoroacetic acid; LiHVDS: lithium

b| s(trl met hyI SI I yI )am de DI\/SO d| rret hyl sul fOXI de;

e . o~ AN



EXAVPLE 1
N- (4- (2- Ami no- 3-chl oropyri di n-4-yl oxy) - 3-f| uor opheny1)
W0 200049441'uor ophenyl) - 4- PCT/US2009/031649
0X0- L4- di hydr opyri di ne- 3-carboxam de H 10 (1)
Preparation 1A
3- Chl or o- N- (di phenyl et hyl ene) pyridin-2-amne C | NN
Ph P[{O(ﬁa‘]\) [ B8&de By e@laﬁf@lpﬁ{ QﬁMBﬁ ﬁlllaﬁ Blsd ﬂ@@st e %hj ec?apo: solution
Pd( OAC) 2 (3.98 g, 17.7 1y, Tac- Bl NA
60r5vspgn81<276m@110mﬁ@119 par@é@fﬂlbmcemt%@t@m(os A9 Vg, fgr example as

1 06,
(29 oBRtn 1.3l Amdons AHLERERALERRDEd DUy dhagymay be
Re agueyefliatet vedewR inlgerds svbrtion,rind adotomici sodiem chhvdide eCFlhuiDn In

on ser h ed to re
SOTSENRE vap Tt S EeatBRuPRAN o el e bkuppspaine
Wi tfediidh. &Q8is pljposcldng biaag tikéd sigmby bd dfrﬁil&ye‘dlaﬁicludmg synthetic

concentra in v 0 u dW|th ut
£ orioar opHENprEs G i é@éﬂ%%@ ol e ¥
J —prépaéatloﬁoﬁmh’&:iablez 19-7.60 (m 9 , . 79 7. 95 (m 2

8.16 (dd, H J =1.5, 51Hz) MS(ESL) mlz 293.1
(M [.DOH].,. 'ﬁi}eéﬁ]ﬁﬁwcplgwallcgmposmons may be subjected to conventional
1(53 %Ha%é%e%m@%p‘%ﬁ%ﬁ(é el V& e AT BY ﬁlhﬁ&dha‘h( éld'rflv):nt%ﬁﬁ

4- L CHEMGLASSO reactor (fitted wt

ad daduuV@mts,fsudn@sl presnwn@gmtﬂbtilzaﬁk‘e@t)mmmaohﬂ@dmﬁm el fers etc.

3- OF%)getsr %n )Plgﬂjsl c%? g{%lﬁg%géﬁﬁﬁ?{g&/ \gtggérﬁer?ﬁl c‘)%gglrpﬁg gll?cql

r esamﬁpiomgoﬁohaﬁalmrcomﬂset ahlgalvamzlsedl asaveﬁtnfg(:swdetenmg, flavoring,
separ atffureact or was added dii sopropyl am ne (169.78
o 36 *hd THF (1.05 L). This solution was
1$00ﬂ0675]t 0 ﬂﬁrrﬁﬁtﬂéutﬁbabwn&ﬁosﬂtlbﬁsmflﬂm {06 8iod LotibriseAScompald of
was_added slowy. After stirring at 0C, this solutiaon
msF%@a@&Ds@rmwr%mttﬁéﬂx W@%tabé%%a%}toir prodrugiberefaandiogpionally

M XgnHaRitWRA a8l §d1&%d Rm 3RinMcNnibit P H%eﬂ Rafl ARIdcHE,

bath (HPLC i ndi cated consunption of s ng o
mat RAAypgpYide, ygibedy. CtE.) 0B InymufasIPRg el ﬂfbafttlﬁ@lcimﬁelm Yy amti-viral
f ol i Lo an.:

(335 B Aot A Bl ALY TN RRLGELLANM R sy o
2@l Ilumelqbrctldergmnrcoamom@lcaﬁdﬁnybhtrma@et@aetllyraat@tﬁbmauter,adjuvant

or vehicle. Alternate compositions of this invention comprise a compound of the

Formula (T) described herein or a pharmaceutically acceptable salt thereof; and a
pharmaceutically acceptable carrier, adjuvant or vehicle. Such compositions may
optionally comprise one or more additional therapeutic agents, including, for
25  example, kinase inhibitory agents (small molecule, polypeptide, antibody, etc.),
immunosuppressants, anti-cancer agents, anti-viral agents, antiinflammatory agents,
antifungal agents, antibiotics, or anti-vascular hyperproliferation compounds.
[0076] Pharmaceutically acceptable carriers, adjuvants and vehicles that may be
used in the pharmaceutical compositions of this invention include, but are not limited
30  to, ion exchangers, alumina, aluminum stearate, lecithin, self-emulsifying drug
delivery systems (SEDDS) such as d-alpha-tocopherol polyethyleneglycol 1000

succinate, surfactants used in pharmaceutical dosage forms such as Tweens or other
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NaHSO03 (-1 L) was added slowy. The aqueous | ayer was
renoved and DVF (840.00 nL) was added to the organic

wo 2000094md t he THF was distilled off (sol vent BUEPSI000081649
THF to DMF). The DMF was used wi t hout further
purification. 1H NMR 15(CDC13) 6 6.02 (d, 1 H J=7.1
Hz), 7.10 (d, 1 H J= 7.1 Hz), 7.20-7.80 (m 10 H; M
( E%Tﬁnlm p%ly%&:%c gzh\[eM ﬂ'latH):é'S scRiie PRt Qféh 3Chuman serum albumin,

| or o- N- (di phenyl met hyl ene) - 4- (2-f 1 uor o- 4- ni t r ophen

oxyl)uffswub@mamegsufi‘naﬁeh@ghaterﬂ(ﬂy@m)sorb{ccae@oq)omsmlzmrbate partial

r
(i PrIPhf Eact fbubiien REdadl LG s0i ek Gt Sdkofplytes such
novasipnotBVMEY s fudk, desdluunnhaénog@natoa)h(atm@ot@&ugu, hy@@@emﬁmphate
{2'1 8MEdr1£c¥rldtf87§1§as% S 5)1?01%(:1: sﬂlca n%agnesmm {rlcsmlcgt% go(%?yr\]flzn%/pe
ap ppsymboﬂmmee&eylu&@&ba&bd tubsthndes |pngreﬂ1§)rené2glhcolT§oé1um xture
was cooled to Cw |rr|n To t
R T S AN VA £, W4 Rl e Pty plap fne-block

ext pargh@d polytthylchOdGcdl ltnd—\)voélrfﬁ HeloaseRUsciPRafMa WB&a-, and

di scarded. The organics were concentrated to afford an
oi |gamm?eCY6iqde%§ qalc%eglawléfdm%’%i detipativePDoh AL) (heati ng

16 Onﬁld!rdli%ug'rl@%l‘écfe%s 1f9cfh§ct‘%{g 3. Qﬁd 5%911116&:&&5‘;)3/‘{‘@?@@&&9}9@ Qr other

to stand h, a solid was col
fi | ©otubilized dertyatif o apay also be advantageously used to enhance dehvery of

Oxy{blr@(){?n oﬁfg{ei}&%ﬂﬂe;ﬁ%%xggﬁ@gmgz(%% ;lotralod)4 glst ;Ophen

yel [06Y7]s ol Tlck coirtdoNMR of BDELBY) (I)6cab b6 Brepated decbtding=to BreGollowing
HZ) Sc-}aG 80 t(o%g T(I%']clo_'@p%nds g w%lteng% eﬁﬂJy ﬁlnffy?tggtgcrpietﬁ?ds
lerﬂ 1&2?3 t& ofie sﬂdil)ed iBthd Ert( Eolvdteé’(e &) %y@ri%s iz saltdVBf (HeQSdhpounds
Z re rati on
4- (%S%heg gresl Spmtbflg%ﬁ é‘i?B?(9§J g Drepit PaeNiopd Mshody Phiotayen

enedndRYk foinfrich a@é@é’ﬁ@rally kDR W aFheadcoldiyy, B compounds and
materials were added to a 2-L CHEMALASSO reactor: 3-

chl eapies pthp Hetay! irention Bae pe n-thofreq erdy duate-fain, eBHAEN b
y) Py&dlﬁédzbggaa&%ﬂod@ ﬁfeg,ﬂplfﬁe% e f ARV rg'mk es 'b gRr opy!

al coho armoni um sul 40% i n wat er,
2e97.00 m., 2324 rmol) The mi xture was allowed to stir

at for.3-4 . )
i BRI (S sttt gse be il menpmsd s gt
y) pyetictictiowHigediin Schoam 1n (the 28 ctilait ﬁ‘@tkﬁclﬂ@frobﬁﬁdﬁle (2) w1th

anal The. r.ea m xture. was_ heated t

al | %ﬁ!&aywt@mnrm? @5 I@ﬂﬁpwsen@&f@ Rbte élgletu?t&ﬁ w11

c onRb@iceraciit BINAP42 M bGldPhei@shodsERT-1 1beenabmﬁ5;1t3heg RAnd

m xture was cool ed to 20C (reaction tenp) over .
2Upotssigpsiaiegata insBHF epndfieiishhe kenaephgige jaie f Meéalléaorbf f
andbo\{‘ﬁmdoﬂ\ﬁagﬂn %\@ﬁl%[}méd}'a% QaWn?Jreﬁaln Scfh@n% QWed,BYide 3-chloro-
er TOD (-250 953 g

hept ane: MTBE ,
of 2fdighenylmethyknianon® pyr1d1n 4(1H) -one (5), which can then be immediately

treated with 1,2-difluoro-4-nitrobenzene and a base, such as cesium carbonate to
afford intermediate 6. Chemoselective reduction of the nitro substituent of

30  intermediate 6 with for example, ammonium sulfide in isopropanol, can provide
amine 7. Intermediate 7 can then be coupled to 5-(4-fluorophenyl)-4-oxo-1,4-

dihydropyridine-3-carboxylic acid (8) using standard peptide coupling reagents, such
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25f | uor ophenoxy) - 3- chl or o- N- (di phenyl net hyl ene) pyri di n
-2-am ne (90AP) was obtai ned. The crude

wa2{o4023iho- 2- f | uor ophenoxy) - 3- chl or o- N( di phenpCTrES1999/€31649
ne) pyridi n-2-am ne was di ssolved into n-BuOAc (7
m./gLR) by heating to approxi mately 85C. At 85C,
heptane (7 nL/gLR) was added dropw se until the
SOl 44td-PNaRBGRIBiasI QUAY N, T HEN SRIrkthd iRy luNBRind R Rk t
to cool@ﬂ%o ZOC'I\?vith%g%Li rri ng. (r)r1ce1:l)21t1 20C, the slﬁg?%ae
was(Hegldd) to ebtam iptermpdintas| A¢id-gefalyrqd hydrobesis afésine 8 cop thian
he : hen dried overnight in a
va%ggng%%lgg%eg%épg 0 gﬂgf ford

4- (4-am no- 2-f | uor ophenoxy) - 3- chl or o- N- (di phenyl net hyl
ne) pyridi n-2-am ne (62.53_4; 9% vyield) as a faint

5§e| | ow solid. 1H NVR (CDC1§€HE%? 3(dd, 1 H J= 1.0,

5.6 Hz), 6.43 ( I} H, 6.49 (dd, 1 H J=12.5 12.1

Hz), 6.92 (t, ] J=8.6 Hz), 7.25-7.60 (m 8 H), Q
7.87, (M. 2 Hyg,phods, (d, PHAI= 6, b, oS(ESL) nf
418.6 + I-ﬂ)sqr(,,ac:lgm/iargpar atll og 1E L hyl ||

4- (4- r ophaoy b)5-<3r BXOSit aNoat &. 6,0 (4.ED,1.9892] To Nra N
sol (i oh of TBF.Z0t. Mt hyJ-A 3- di oxane- 4, 6-di one  pep,

(Meldrupis acid, 8.0 g, 56 mmpl ) dissolved in
anhydr ofis met hyl ene chl ori de 4

(100 nmL) and pyridine (11
15nL), at OC under nitrdgep~at™Masphere, was sl owfy NHo
added 2-(4-flyarophenyl)agetyl chloride (7.6 ni,
g, 56 Wé red solQit ™ on vvalsg\gﬁt%zg red at OC Por

1.5 h. T action @ e was ¢ thvlthc 1
thquwwﬁ%ﬁm (2db ot).

(13 rr.L)—Fag%—dH—crred Wi 1 60 4
The | ay&PEWEME sepa i and the organic | ayef “wWas

washed with saturat e,d'\aqueous sodi um chl oripq1 . F,glri ed
and concentrated iA"vatliogto give 5-(2-(4- 7

20f | uor ophenyl ) acetyl) -2, 2-di net hyl- 1, 3- di oxane- 4, 6- di
one. The cruded nternedi ate was suspended i absol ute
et hanol (150 p and the resulting m Xjuré

refl uxed for A4 . The sol vent\yds-the erpvad i n
vacuo and t ffe was purififlsrbco

chr omat ogr afhy 9 Si 827~230- 400 h,~8: 1 hexane- &t hy
acet at e "gr aqj,0peE4T1 o) toc d the desired
product (4.6 gbm@?%. 1H NMR ( 3) 6 7.23-7.15 (m
252 H), 7.05-6.98 (m 2 H), 18 (q, 2 H, = 1.0 Hz),
3.81 (s, 2 H, 3.46 (s, 2 Qﬁ;ﬁze (t, 3 %ﬂ}}“é 7.0
Hz); MS(ESL) mliz 225 (M+H)+. Preparation 1F:

5- (4- Fl uor ophenyl) - 4- oxo- 1, 4- di hydr opyri di he- 3- car boxy
lic acid HO (1F) [0093] To a solution of eth{l

5

»,

absol ute ethanol (45 nL) was addéd_»
NaOEt solution in EtOH, 7.7 niL) ang

21 nmmol ). The resulting rrixtur%s eated to F
Cl
N
P

HoN N Compound (Il)

[0079] The intermediate, 5-(4-fluorophenyl)-4-oxo-1,4-dihydropyridine-3-

carboxylic acid (8) can be obtained using the chemistry described in Scheme 2. Thus,
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585C for 1.5 h, cooled to roomtenperature and treated

Wi th an additional portion of triazine (0.08g, 1 mmol)
wW@rwIBR@Et sol ution (21% NaOEt sol ution in Et OMT/0S2009/031649

m.). The reaction m xture was heated for an additional

hour and concentrated in vacuo. The residue was

treated with 1IN HC1L until the pH of the reaction was

abogltyg ﬁuoramﬁnma%stymhﬁcﬁid@ (W}%arp&! tke%%h%thtpz Hin}eehyli-M8-dioxane-
desired ester | nternedi at e, eth y

10f4-6rdicnp Adpkimm’ gagidign thereseiep @ nqﬁw&m%ﬁnﬁléhesfewétrwwcaﬁan

A G g )

di sEoktwedt df rhnthMet{Ia@-IZ(vﬁﬂl tnhameamd shéamethokole Gib@hdnol cad furnish

. Jhe re S,..C
T enbeRab et is T8l PhEh gt PRIF R LG g i G S hee o
fi |§oﬂﬁlhﬁhyﬂ&5<1defheale@eﬁ¢diblﬁlp@dtuw tb urdibh dfbdrkaddibte SpH = 1

and the resulting yell ow precipitate was col |l ected as
the desired product (0.73 g, 82%. 1H NWVR (DVBO d6) 6
13.52 (br s, 1 H), 8.86 (ssCHEME28.51 (s, 1 H),
7.99-7.96 (m 2 H), 7.55-7.51 (m 2 H); MS(ESL) mz

234 (M+H) +. Preparati oy 1G

N-(4-(3-Chl oro-2-(di g'henyIOmet yJ“enearri no) pyridin-4-ylo

Xy)- 29

3-f 1 uor ophe 5- (4--f—l—b%ir—eph%|c9/—1+>4- oxo-y
ri di ne- m de l—PW'l\NCﬁ?@’hPi%) [ 0095] T a

sol ution of,)4- (4-am RoE®Hf 1*lir ophenoxy) - 3- chinr o- N-
(di phenyl met hyl ene) pyridin-2-amne (836 ng, 2 0 mmol)
and 5- (4 fl uorophenyl) - 4-

0x0- 1, 4-di hydr opyri di ne- 3- carboxyIN acid (490 ng, 2 O
mol ) in DVF (1Qriadnp, NdOEE OOM t enger df ure were added
HATU (913 ngy, 2adsommartpHand BPREA(A Q5] , 6.0 nmol).
The reaction MXpHRGoR@S Stirr Jo @ enperature
for 3 h prior toagﬁ@@g quenched by t he ~&ddirt i on of
cold water (50 mL). The solid that®forned was
d:ollected 5 by filtration, and washed with water and
ether. The solid was dissolved in DCM and purified by

f | a@b8ajol utie phbsmlmtp@cgmag) Ry mp SR TITANGM it 0in Al YesNetBtinigra
e th desi.re r oduc 987 7.89
Pcmhoséb;g%: %Wp§[8 edoyrlﬂl ;gt)lggil‘)ro gﬁnu fif g%@p% IIWQ _‘[@efgl‘cf‘—cﬁeavable

Exalmk(ﬁ( tethQ DR kpT Gartbes@bpatddanin@fthe synthetic route descrlbed in Scheme
3-chl or0- 2- (di phenyl met hyl eneam n tﬁapﬁp in-4-
yI o%cy re@ﬂlﬁﬁ%ﬂt&ﬁﬁ)@ﬁv 9\5lﬂ(dv ‘erhep bpHeRpethy hosphate (B3, gpe:

19y dp@p;ﬁ@ o J3R983 CAEPAX BRL GRe 6fqa]-lpas§rguchods $8ta0Rh Earb(’;ha{'éHE

at room tenperature was added aqueous
M DMg caprprovide aiz nrote¢tyd inRivacdigad4.i olobak @@pn@teetlmya@ 14 under

sti o e .

corisitfhnhioh AR THLATRES Aiififine fsirta Stk IE Gompound
t he@illgadded to the residue. The solid that forned was
collected by filtration, washed with water and then
ether, and dried under vacuumto give the desired
product (275 ng, 90% . 1H NWR (DVMBO-d6) 6 13.31 (s, 1
H, 12.70 (br s, 1 H, 863 (d, 1 H J= 1.30 Hz), 8.09
(d, 1 H J=1.50 Hz), 8.02 (dd, 1 H, J= 2.50, 13.10
Hz), 7.76 (d, 1 H J=5.50 Hz), 20 7.71 (m 2 H), 7.44
(dd, 1 H, J=1.50, 8.80 Hz), 7.31 (t, 1 H J= 8.80
Hz), 7.27 (t, 2 H J=8.80 Hz), 6.43 (br s, 2 H, 5.96
(d, 1 H J=5.60 Hz); MS(ESL) mlz 469 (M H)+.

N- (4- (2- Am no- 3-chl oropyri di n- 4-yl oxy) - 3-f| uor opheny1)
-5-(4-fl uorophenyl) - 4- -28 -

250x0- 1, 4- di hydr opyri di ne- 3- car boxam de, hydrochl ori de
salt [0097] The HCl1 salt of

N- (4- (2-am no- 3-chl oropyri di n-4-yl oxy) - 3-fl uor opheny1l)




5- (4-fl uorophenyl) - 4-oxo-1, 4-di hydropyri di ne- 3- car boxa

m de (Exanples 1) is obtained by treating a solution
W@R00N094417 3- chl or o- 2- PCT/US2009/031649

(di phenyl net hyl eneam no) pyri di n- 4-yl oxy) - 3-f| uor opheny

1)-5-(4-fluorophenyl)-4- 30

oxo0- 1, 4-di hydr opyri di ne- 3-car boxam de (Preparation 1Q

in THF with excess aqueousstigEngt 3r oom t enper at ur e.

The vol atiles are renoved in vacuo to provide the

desi red conpound. XKAMPLE 2 Ot-Bu

(3-(4-(2-Am no-H3 §r opyri di n-4-yl oxy)-3-fl uorqﬁﬁefﬁysLBu

carb am th;Pl : m!i

quoroph% 4-oxopyr q 1(4H) Anet gyl _di n%%@%g‘\
phosphatg 0, /OHr-- r,-OH'5 (2) [00 6 arsaf u @
of th?E%ZIchloro 2- (d|phenylnethylenégfiEE)perdi 4=

yl oxy), uor opheny1l) - 5- 1§4ofl uorqp 1)-4-ox9-1, 4-di
hydr opyr i “di ne- 3- gar boxgm\dep\C?O g, J-90 mmol ) in DWF
( 50 pwfL) Prat roomten‘per_aLur_e_\AeLe agde@ pot assijum
carbonate (7.64 g, 55.3KfiIOMFand Wi -tert - but IétoﬂHC'
chl oronet hyl phosphate (9.19 g, .8"10 mmol , |see: o PGl
WO 2005/ 090367). The reaction m xture was stl reql/an\OH
roomtenperature for 2 days. The mi xture was them
diluted with Et0OAc (250 nL), washed with vvat@r
m), ag 10% Li ClL (3 x 250 nL), dried ov 2%
filtered. The filtrate was concentrate gl‘@GQ
residue, which was dissolved in EtQH (160 nL). To this
stirred solution, was added water (6 ), Cohdooweich by
t he sl ow 15addition of conc. HCl (m The
resulting m xture was stirred at rt for 15 min, and
then allowed to stand overnight. HPLC anal ysis

i ndj ed { hat t e re The, s
sl BHIF e bl B8 oh PRSI BT 1 SORRRb F0n 08 s Bl Ppren
5 S5xlinkenyat :emaant ﬁhl,llalatbdthﬂékéﬂbed‘Elb&v@Qingdhel\@ﬁthdﬁd @quence
und lrlw\:/??el%grlil St}efnagll VTE‘ }{];)QOEI;TJHK 68%(%% é%@@ve@ﬁron&t%gﬁorr /%o}@mg
( S N—'i-)rog&téd)a,mn?o &stzuﬁﬁ)g ﬂlgbrogedﬂ}es dZsc@@edﬂn@nt@ rﬂ?on?mz'ﬁ'l) 14:857-
7.57 H J= Hzoz Hz)
7 2@_4—(1%%1) erﬁa{ Sygzh}_gom@ug {567 717qu 99@ agn bgrqag;d wgh ggmpound
T(OI% ifthe res&rc§§f el_ga)se sh@ﬂa@%’o‘)a SHf cabchatd\s e él EME@SU
0099] Exanpl es F wer e prepared using
IQ h eR¢rm\1ab<vﬁ thgni@egramadted®ing gexumle thiTepsaqa Box {rthutyl oirbamate)

N %%'algpz, i 28 26 R SV E P add XM S adil WL PRRENY 18

fl uorophenyl) - 4- oxo- 1, 4- di hydropyri di ne- 3- car boxam de
(Example 1, 0 1 mmol) and potassium carbonate (0 4
mmol) in DM (1 nL), was added the correspondi ng

chl oronet hyl ester derivative (0.3 mmol, for
preparation, see Synth. Commun., 14:857-864 (1984)).
The reaction m xture was stirred at rt for 1-3 h,
diluted with

-9 -



5 DCM and washed with ag. KH2PO4 sol ution. The

organic |l ayer was dried over MgSO4 and the
wWORMOOIPLDt ect ed i nternedi ate was purified by POI/UMIN09/031649

chromat ogr aphy (Si 02, using a DCM Et OAc gradi ent

el ution). [00100] The N-Boc-protected internediate

was then treated with 30% TFA/DCM (2 nL) for 1 h. The

sol vents were renoved in vecHem@yd t he product was

purified by 10 preparative-HPLC to afford the title

conpound as a TFA salt. TABLE 1 Exanples 3 to )i\}/ol\EY

Exanple No. X Z An@lytlcal Data 3 H NH2 "?.., 1HN

(CD30D) 6 12.75 (r s, 1 H, 8.83 (d, 1 H Jr 2|24

Hz), 8. H;‘f«zN . 2 He), 7.95 (%

12. 56, 2) 1 4,°9=7.08

(m 2 Hp ¥737 {d,

880m7os7ls(m 2ﬂﬁ\_a_zs ,\HJ—708

Hz), 6]l09) (dd 34. BFO: DUF J16 1H J
7H , ’%’“F%“"]s H J= 7. 285@&) NVB( ES iz 570

(M + H)+. Exanple No. X Z Analytical Data

X =H, alkyl, or substituted alkyl
Y = N-protected alkyl or cycloalkyl amine
Z = alkyl or cycloalkyl amine

HoN N 18

EXAMPLES
5 [0082] The invention is further defined in the following Examples. It should be

understood that the Examples are given by way of illustration only. From the above
discussion and the Examples, one skilled in the art can ascertain the essential
characteristics of the invention, and without departing from the spirit and scope
thereof, can make various changes and modifications to adapt the invention to various

10 uses and conditions. As a result, the invention is not limited by the illustrative
examples set forth herein below, but rather defined by the claims appended thereto.
[0083] All reactions were carried out with continuous magnetic stirring under an
atmosphere of dry nitrogen or argon. All evaporations and concentrations were
carried out on a rotary evaporator under reduced pressure. Commercial reagents were

15  used as received without additional purification. Solvents were commercial
anhydrous grades and were used without further drying or purification. Flash
chromatography was performed using silica gel (EMerck Kieselgel 60, 0.040-0.060
mm).
[0084] Analytical Reverse Phase (RP) HPLC was performed using a Phenomenex

20  Luna C18 S5 4.6 mm x 50 mm column or a YMC S5 ODS 4.6 x 50 mm column. In
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H N 712 1H NVR (CD30D) 6 12.80 (br s, 1 H), 8.96 L21

(d, 1 H J =224 H), 8.24 (d, 1 H J=2052 Hz)
w@20%0¢dt; 1 H J = 12.84, 2.52 Hz), 7.82 (RICT/LS1409/031649

= 7.04 Hz), 7.62-7.70 (m 2 H), 7.50 (d, 1 H J =

8.80 Hz), 7.37 (t, 1 H J = 8.56 Hz), 7.20-7.30 (m

2 H, 6.37 (d, 1 H J =6.80

each case a 4 min linear gradient (from 100% A: %0 B to 0% A: 100 % B) was used
with the following mobile phase system: A = 90% H,O/MeOH + 0.2% H3POy4; B =
90% MeOH/H,0 + 0.2% H3PO, at flow rate = 4 mL/min and detection at 220 nm.
[0085] Preparative Reverse Phase (RP) HPLC was performed with a linear

5 gradient elution using 10% methanol, 90% water, 0.1% TFA (solvent A) and 90%
methanol, 10% water, 0.1% TFA (solvent B) and detection at 220 nm on one of the
following columns: A - Shimadzu S5 ODS-VP 20 x 100 mm column with a flow rate
of 20 mL/min; B - YMC S5 ODS 30 x 100 mm column with a flow rate of 20
mL/min; C - Phenomonex 30 x 250 mm column with a flow rate of 10 mL/min; D -

10 YMC S5 0ODS 20 x 250 mm column with a flow rate of 10 mL/min; E - YMC S10
ODS 50 x 500 mm column with a flow rate of 50 mL/min; or F - YMC S10 ODS 30
x 500 mm column with a flow rate of 20 mL/min.

[0086] The final product was characterized by 'H NMR, RP HPLC, clectrospray
ionization (ESI MS) or atmospheric pressure ionization (API MS) mass spectrometry.

15 'HNMR spectra were obtained on either a 400 MHz Bruker or a 500 MHz JEOL
instrument. Field strengths are expressed in units of & (parts per million, ppm)
relative to the solvent peaks, and peak multiplicities are designated as follows: s,
singlet; d, doublet; dd, doublet of doublets; dm, doublet of multiplets; t, triplet; q,
quartet; br s, broad singlet; m, multiplet.

20 [0087] The following abbreviations are used for commonly used reagents: Boc or
BOC: ¢-butyl carbamate; Fmoc: 9H-fluorenylmethyl carbamate; TEA: tricthylamine;
NMM: N-methylmorpholine; Ms: methanesulfonyl; DIEA or DIPEA:
diisopropylethylamine or Hunig’s base; NMP: N-methylpyrrolidinone; BOP reagent:
benzotriazol-1-yloxytris(trimethylamino)phosphonium hexafluorophosphate; DCC:

25  1,3-dicyclohexylcarbodiimide; EDCI: 1-(dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride; RT or rt: room temperature; tg: retention time; h: hour(s); min:
minute(s); PyBroP: bromotripyrrolidinophosphonium hexafluorophosphate; HATU:
O-(7-azabenzotriazol-1-yl)-N,N,N’,N -tetramethyluronium hexafluorophosphate;
TBTU: O-(1H-benzotriazol-1-yl)-N,N,N’, N -tetramethyluronium tetrafluoroborate;

30 DMAP: 4-N,N-dimethylaminopyridine; HOBt or HOBT: hydroxybenzotriazole;
Na(OAc);BH: sodium triacetoxyborohydride; HOAc: acetic acid; TFA:
trifluoroacetic acid; LIHMDS: lithium bis(trimethylsilyl)amide; DMSO: dimethyl
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Hz), 6.26 (s, 2 H, 4.14 (d, 1 H J = 4.52 Hz),

2.32-2.42 (m 1 H, 1.07 (d, 6 H J = 6.80 Hz);
wWOBRE8Y44)7 Mz 598 (M+ H)+. 5 H NH2 1H N COBODYSH09/031649

12.85 (br s, 1 H), 8.95 (d, (2, 1 H J= 2.28 Hz),

8.23 (d, 1 H J=2.28 Hz), 8.07 (dd, 1 H, J= 12.60,

2.30 Hz), 7.82 (d, 1 H J=7.04 Hz), 7.65-7.70 (m
2 "Dulfo;z)dél@[é@i\l a%etomtrl('[lz Méeo13- BAndiie); ,EEdAg’Zet}{yi acegateHDMF'

HZ) dimgthyRforraamidg, THE: gaﬂah@r%rang_@ngl %)Chloqer@nQ tEtzO_[ diethyl
cther; DCM: dichloromethane or methylene chloride; m-CPBA: 4-
chloroperoxybenzoic acid; racemic-BINAP: 2,2’-bis(diphenylphosphino)-1,1’-

5 binaphthylene.

EXAMPLE 1
N-(4-(2-Amino-3-chloropyridin-4-yloxy)-3-fluorophenyl)-5-(4-fluorophenyl)-4-
0x0-1,4-dihydropyridine-3-carboxamide

10 HoN N 8}

Preparation 1A: 3-Chloro-N-(diphenylmethylene)pyridin-2-amine

Cl N

~

)Nl\ N

Ph Ph (1A)
[0088] 2,3-Dichloropyridine (105.00 g, 710 mmol), Pd(OAc), (3.98 g, 17.74

15 mmol), rac-BINAP (16.57 g, 26.61 mmol), cesium carbonate (346.76 g, 1065 mmol),
THF (1.05 L), and benzophenone imine (124.67 mL, 745 mmol) were addedto a2 L
CHEMGLASS® Reactor fitted with a mechanical stirrer and reflux condenser. The
mixture was heated to reflux with stirring for 18 h. The material was filtered, washed
with THF (100 mL). The resulting filtrate was concentrated in vacuo to 1/3 volume

20  and used without further purification. '"H NMR (CDCL) 8 6.79 (dd, 1 H, J=4.6, 7.6
Hz), 7.19-7.60 (m, 9 H), 7.79-7.95 (m, 2 H), 8.16 (dd, 1 H, J=1.5, 5.1 Hz);
MS(ESI") m/z 293.1 (M + H)".

Preparation 1B: 3-Chloro-2-(diphenylmethyleneamino)pyridin-4(1H)-one

-30-



H,
H),

J= 6.28 Hz), 1.82-1.92 (m 1 H), 1.70-1.80 (m 2
0.99 (t, 6 H J= 3.28 Hz): MS(ESI+) mz 612 (M +

WOHR0B9/0B44 1Y x/ iz 1H NVR (CD30D) 6 12.89 ( brPGr/US200)/031649
8.92 (d, 1 H J=2.28 Hz), 8.22 (d, 1 H J= 2.52 Hz),
8.07 (dd, 1 H, J= 12.40, 2.30 Hz), 7.81 (d, 1 H J=
7.04 Hz), 7.60-7.70 (m 2 H), 7.48 (d, 1 H J= 5.32
Hz), 7.36 (t, 1 H J=8.56 Hzp, 7.15-7.28 (m 2 H),

6.33 (d, 1 H J=7.08 Hz) 006. 11 (s, 2 H, 3.45-3.55
(m 3 H, 2.95-3.10 (m 2 H} 2]10-2.25 (m 1 H),
1.75-2.00 (m 3 H); N7 N

10

15

20

)I\ H

Ph” Ph (1B)
[0089] To a 4-L. CHEMGLASS® reactor (fitted with addition funnel, nitrogen
blanket) was added: crude 3-chloro-N-(diphenylmethylene)pyridin-2-amine and
triisopropyl borate (196.38 mL, 852 mmol). The resulting solution was the cooled to
0°C. In a separate reactor was added diisopropylamine (169.78 mL, 1207 mmol) and
THF (1.05 L). This solution was cooled to 0°C and #-butyl lithium (683.22 mL, 923
mmol) was added slowly. After stirring at 0°C, this solution was added slowly to the
first solution. The reaction mixture was stirred for 30 min without the cooling bath
(HPLC indicated consumption of starting material). Water (1.05 L) was added to the
mixture, followed by the addition of sodium percarbonate (336.34 g, 1065 mmol) in
one portion. This mixture was allowed to stir at 20°C for 1 h. A saturated solution of
NaHSOs; (~1 L) was added slowly. The aqueous layer was removed and DMF
(840.00 mL) was added to the organic layer and the THF was distilled off (solvent
swap from THF to DMF). The DMF was used without further purification. '"HNMR
(CDCL) 8 6.02(d, 1 H,/J=7.1Hz),7.10(d, 1 H, J=7.1 Hz), 7.20-7.80 (m, 10 H);
MS (EST) m/z 309.07 (M + H)".

Preparation 1C;: 3-Chloro-NV-(diphenylmethylene)-4-(2-fluoro-4-nitrophenoxy)

pyridin-2-amine

Ph (10)

[0090] To a 2-L CHEMGLASS® reactor was added the crude 3-chloro-2-
(diphenylmethyleneamino)pyridin-4(1H)-one (from above, now in DMF) and cesium
carbonate (300.52 g, 923 mmol) followed by the addition of 3,4-difluoronitrobenzene
(118.15 mL, 1065 mmol). The mixture was heated to approximately 90°C with
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MS(ESI+) mz 610 (M + H)+. Exanple No. X Z
Anal ytical Data 7 H 30 1H NVR (CD30D) 6 12.85 (br s, 1
WOH2009894847 (d, La) 1H J=2.24 Hz), 8.23 (BCT/USH09/031649

J= 1.76 Hz), 8.07 (dd, 1 H, J= 12.84, 2.00 Hz),
7.83 (d, 1 H J= 7.04 Hz), 7.60-7.70 (m 2 H), 7.49
(d, 1

10

15

20

25

stirring for 2 h. The mixture was cooled to 25°C with stirring for 10 min. To this
solution was added water (1 L). The mixture was extracted with EtOAc (1 L) and the
aqueous phase was discarded. The organics were concentrated to afford an oil. The
oil was dissolved into EtOH (200 mL) (heating sometimes required). After the
solution was allowed to stand at 25°C for 4 h, a solid was collected by filtration to
afford 3-chloro-N-(diphenylmethylene)-4-(2-fluoro-4-nitrophenoxy)pyridin-2-amine
(104.00 g; 32.73% yield) as a yellow solid. 'H NMR (CDCls) 8 6.52 (d, 1 H, J= 5.6
Hz), 6.80 (dd, 1 H, /=8.1, 9.1 Hz), 7.21-7.60 (m, 8 H), 7.78-7.95 (m, 2 H), 8.00 (m,
1 H),8.11(dd, 1 H,J=2.5,9.6 Hz), 8.17 (d, 1 H, J= 5.6 Hz); MS (ESI") m/z 448.01
M+H)".

Preparation 1D: 4-(4-Amino-2-fluorophenoxy)-3-chloro-VN-(diphenylmethylene)

pyridin-2-amine

Ph (1D)

[0091] The following materials were added to a 2-. CHEMGLASS® reactor: 3-
chloro-N-(diphenylmethylene)-4-(2-fluoro-4-nitrophenoxy)pyridin-2-amine (110.00
g, 221 mmol), isopropyl alcohol (990.00 mL), ammonium sulfide (~40% in water,
297.00 mL, 2324 mmol). The mixture was allowed to stir at 20°C for 3-4 h. 3-
Chloro-N-(diphenylmethylene)-4-(2-fluoro-4-nitrophenoxy)pyridin-2-amine was not
detected by HPLC analysis. The reaction mixture was heated to 70°C and allowed to
stir for 3-4 h. Once the reaction was complete, water (14 mL/g*LR) was added. The
reaction mixture was cooled to 20°C (reaction temp) over 1 h. Upon cooling a solid
precipitated and was filtered off and washed with water (12.5 mL/g*LR), followed by
heptane:MTBE (4:1; 5 mL/g*LR). After LOD (~25%), 95.3 g of crude 4-(4-amino-2-
fluorophenoxy)-3-chloro-N-(diphenylmethylene)pyridin-2-amine (90AP) was
obtained. The crude 4-(4-amino-2-fluorophenoxy)-3-chloro-N-
(diphenylmethylene)pyridin-2-amine was dissolved into #-BuOAc (7 mL/g*LR) by
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H J=8.80 Hz), 7.38 (t, 1 H J= 8.56 Hz),

7.20-7.30 (m 2 H), 6.39 (d, 1 H J= 6.80 Hz), 6. 21
W@ o/ 0244, J= 42.56, 10.60 Hz), 4.57 (t, 1 POT/082009/031649

9.15 Hz), 3.37-3.47 (m 2 H), 2.44-2.54 (m 1 H),

2.17-2.27 (m 1 H, 2.06-2.16 (m 2 H); MS(ESI +)

mz 596 (M+ H+. 8

10

15

20

25

heating to approximately 85°C. At 85°C, heptane (7 mL/geLR) was added dropwise
until the solution became cloudy. The solution was then allowed to cool to 20°C with
stirring. Once at 20°C, the slurry was aged for 8 h. The solid was filtered, washed
with heptane (5§ mL/g*LR), and then dried overnight in a vacuum oven at 60°C to
afford 4-(4-amino-2-fluorophenoxy)-3-chloro-N-(diphenylmethylene)pyridin-2-amine
(62.53 g; 67.69% yield) as a faint yellow solid. "H NMR (CDCls) 8 6.23 (dd, 1 H, J =
1.0, 5.6 Hz), 6.43 (m, 1 H), 6.49 (dd, 1 H, J=2.5,12.1 Hz), 6.92 (t, 1 H, /= 8.6 Hz),
7.25-7.60 (m, 8 H), 7.87 (m, 2 H), 7.95 (d, 1 H, J= 6.1 Hz); MS(ESI") m/z 418.6 (M
+H)".

Preparation 1E: Ethyl 4-(4-fluorophenyl)-3-oxobutanoate

\/O
TTCL
F (1K)

[0092] To a solution of 2,2-dimethyl-1,3-dioxane-4,6-dione (Meldrum’s acid, 8.0
g, 56 mmol) dissolved in anhydrous methylene chloride (100 mL) and pyridine (11
mL), at 0°C under nitrogen atmosphere, was slowly added 2-(4-fluorophenyl)acetyl
chloride (7.6 mL, 9.6 g, 56 mmol). The red solution was stirred at 0°C for 1.5 h. The
reaction mixture was treated with 1 N HCI1 (13 mL) and diluted with methylene
chloride (200 mL). The layers were separated and the organic layer was washed with
saturated aqueous sodium chloride, dried and concentrated in vacuo to give 5-(2-(4-
fluorophenyl)acetyl)-2,2-dimethyl-1,3-dioxane-4,6-dione. The crude intermediate
was suspended in absolute ethanol (150 mL) and the resulting mixture was refluxed
for 4 hours. The solvent was then removed in vacuo and the residue was purified by
flash column chromatography (SiO,, 230-400 mesh, 8:1 hexane-cthyl acetate gradient
elution) to afford the desired product (4.6 g, 37%). 'H NMR (CDClz) & 7.23-7.15 (m,
2 H), 7.05-6.98 (m, 2 H), 4.18 (q, 2 H, ] = 7.0 Hz), 3.81 (s, 2 H), 3.46 (5, 2 H), 1.26
(t, 3 H, J=7.0 Hz); MS(ESI") m/z 225 (M+H)".

Preparation 1F: 5-(4-Fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxylic

acid
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H7.. .NH 1H NVR (CD30D) 6 12.80 (br s, 1 H), 8.81 (d,

1 H J=2.28 H), 810 (s, 1 H), 7.95 (d, 1 H J =
Wase9#Hlry, 7.71 (d, 1 H J= 7.04 Hz), 7.50- PCTUSDH09/031649

(m 2 H, 7.36 (d, 1 H J=8.56 Hz), 7.26 (t, 1 H,

J=8.56 Hz), 7.00-7.15 (m 2 H), 6.26 (d, 1 H J=

7.04 Hz), 6.00 (dd, 2 H J= 14. 84,

F o (F)
[0093] To a solution of ethyl 4-(4-fluorophenyl)-3-oxobutanoate (4.6 g, 21 mmol)
in absolute ethanol (45 mL) was added NaOEFEt solution (21% NaOEt solution in
EtOH, 7.7 mL) and triazine (1.67 g, 21 mmol). The resulting mixture was heated to

S5 85°C for 1.5 h, cooled to room temperature and treated with an additional portion of

triazine (0.08g, 1 mmol) and NaOEt solution (21% NaOEt solution in EtOH, 0.4 mL).
The reaction mixture was heated for an additional hour and concentrated in vacuo.
The residue was treated with 1N HCI until the pH of the reaction was about 2. The
precipitate was collected to give the desired ester intermediate, ethyl 5-(4-

10 fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxylate (4.5 g, 83%) as a yellow
solid. MS(EST") m/z 262 (M+H)".
[0094] The above ester (1.0 g, 3.8 mmol) was dissolved in 2N NaOH (20 mL) and
heated to 65°C for 2 h. The resulting clear mixture was cooled to ambient
temperature and the solids were filtered off. The filtrate was then acidified with IN

15  HCl to pH =1 and the resulting yellow precipitate was collected as the desired
product (0.73 g, 82%). "H NMR (DMSO-ds) & 13.52 (br's, 1 H), 8.86 (s, 1 H), 8.51
(s, 1 H), 7.99-7.96 (m, 2 H), 7.55-7.51 (m, 2 H); MS(ESI") m/z 234 (M+H)".

Preparation 1G: N-(4-(3-Chloro-2-(diphenylmethyleneamino)pyridin-4-yloxy)-
20  3-fluorophenyl)-5-(4-fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxamide

cl N
W
IN N
Ph)\ Ph (1G)

[0095] To a solution of 4-(4-amino-2-fluorophenoxy)-3-chloro-N-
(diphenylmethylene)pyridin-2-amine (836 mg, 2.0 mmol) and 5-(4-fluorophenyl)-4-
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10.56 Hz), 3.45-3.55 (m 1 H), 3.30-3.40 (m 2 H),

3.15-3.30 (m 2 H), 2.20-2.35 (m 1 H), 2.10-2. 20
W@ p09/0944)7 MS(ESI+) mz 596 (M + H +. 9 H NeCI/BS2MR31649
(CD30D) 6 12.90 (br s, 1 H), 8.92 (d, 1 H J= 2.24

Hz), 8.22 (d, 1 H J= 2.28 Hz),

10

15

20

25

30

0x0-1,4-dihydropyridine-3-carboxylic acid (490 mg, 2.0 mmol) in DMF (10 mL) at
room temperature were added HATU (913 mg, 2.4 mmol) and DIPEA (1.05 ml, 6.0
mmol). The reaction mixture was stirred at room temperature for 3 h prior to being
quenched by the addition of cold water (50 mL). The solid that formed was collected
by filtration, and washed with water and ether. The solid was dissolved in DCM and
purified by flash column chromatography (SiO,, DCM to 10% MeOH in DCM) to
give the desired product (987 mg, 78%) as a light yellow solid. MS(ESI") m/z 633
M +H)".

Example 1

[0096] To a solution of N-(4-(3-chloro-2-(diphenylmethyleneamino)pyridin-4-
yloxy)-3-fluorophenyl)-5-(4-fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxamide
(410 mg, 0.65 mmol) in THF (10 mL) at room temperature was added aqueous HCI (2
M, 0.81 mL, 1.62 mmol). The reaction mixture was stirred at room temperature for 1
h and then concentrated in vacuo. Cold 5% aq. NaHCO; (5 mL) was then added to
the residue. The solid that formed was collected by filtration, washed with water and
then ether, and dried under vacuum to give the desired product (275 mg, 90%). 'H
NMR (DMSO-ds) 6 13.31 (s, 1 H), 12.70 (br s, 1 H), 8.63 (d, 1 H, /= 1.30 Hz), 8.09
(d, 1 H,J=1.50Hz), 8.02 (dd, 1 H, /J=2.50, 13.10 Hz), 7.76 (d, 1 H, J=5.50 Hz),
7.71 (m, 2 H), 7.44 (dd, 1 H, /= 1.50, 8.80 Hz), 7.31 (t, 1 H, /=8.80 Hz), 7.27 (t, 2
H, J=8.80 Hz), 6.43 (brs, 2 H), 5.96 (d, 1 H, J=5.60 Hz); MS(ESI") m/z 469 (M +
H)".

N-(4-(2-Amino-3-chloropyridin-4-yloxy)-3-fluorophenyl)-5-(4-fluorophenyl)-4-
ox0-1,4-dihydropyridine-3-carboxamide, hydrochloride salt

[0097] The HCl salt of N-(4-(2-amino-3-chloropyridin-4-yloxy)-3-fluorophenyl)-
5-(4-fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxamide (Examples 1) is
obtained by treating a solution of N-(4-(3-chloro-2-
(diphenylmethyleneamino)pyridin-4-yloxy)-3-fluorophenyl)-5-(4-fluorophenyl)-4-
0x0-1,4-dihydropyridine-3-carboxamide (Preparation 1G) in THF with excess
aqueous HCI at room temperature. The volatiles are removed in vacuo to provide the

desired compound.
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8.09 (dd, 1 H, J= 12.84, 2.24 Hz), 7.82 (d, 1 H J=
7.04 Hz), 7.60-7.75 (m 2 H), 7.48 (d, 1 H J= 8.60
wW0H2009/094488 (t, 1 H, J= 8.56 Hz), 7. 15-7. 30 Pe/UK00)/031649
6.38 (d, 1 H J=7.04 Hz), 6.10 (s, 2 H, 3.35-3.50
(m 2 H, 3.00-3.20 (m 2 H, 2.80-3.00 (m 1 H),

2.10-2.30 (m 2 H),

10

15

20

25

EXAMPLE 2
(3-(4-(2-Amino-3-chloropyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-(4-
fluorophenyl)-4-oxopyridin-1(4H)-yl)methyl dihydrogen phosphate

f

o. OH
F~0H
0

H
Fjg/ N
(0] F
Cl | X
~
HoN N (2)

[0098] To a solution of N-(4-(3-chloro-2-(diphenylmethyleneamino)pyridin-4-
yloxy)-3-fluorophenyl)-5-(4-fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxamide
(5.0 g, 7.90 mmol) in DMF (50 mL) at room temperature were added potassium
carbonate (7.64 g, 55.3 mmol) and di-terz-butyl chloromethyl phosphate (9.19 g, 35.5
mmol, see: PCT WO 2005/090367). The reaction mixture was stirred at room
temperature for 2 days. The mixture was then diluted with EtOAc (250 mL), washed
with water (200 mL), aq 10% LiCl (3 x 250 mL), dried over Na,SOs, and filtered.
The filtrate was concentrated to give a residue, which was dissolved in EtOH (160
mL). To this stirred solution, was added water (60 mL), followed by the slow
addition of conc. HCI (40 mL). The resulting mixture was stirred at rt for 15 min, and
then allowed to stand overnight. HPLC analysis indicated that the reaction was
complete. The solid was collected by filtration, rinsed with 50% EtOH/H,0 (5x),
water, EtOH, and EtOAc. The solid was dried under vacuum to give the title
compound (4.3 g, 93%) as a white solid. "H NMR (TFA-d) §9.60 (s, 1 H), 8.79 (s, 1
H), 7.80-7.90 (m, 2 H), 7.65-7.75 (m, 2 H), 7.57 (d, 1 H, J=7.04 Hz), 7.45 (t, L H, J
=6.80 Hz), 7.25-7.33 (m, 2 H), 6.50 (d, 1 H, /= 5.92 Hz), 6.39 (d, 2 H, J = 9.88 Hz);
MS(ESI") m/z 579 (M+H)".

EXAMPLES 3TO 11
[0099] Examples 3 tol1 were prepared using the following General Procedure:

To a mixture of N-(4-(2-amino-3-chloropyridin-4-yloxy)-3-fluorophenyl)-5-(4-
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1.75-2.00 (m 2 H); M5(ESI+) mlz 610 (M + H) +.
Exanple No. X Z Analytical Data 10 Me NH 1H NWR

wQ@ go30dM16 12.85 (br s, 1 H), 8.81 (d, cz! ") PAT/BS200%/031649
2.52 Hz), 8.13 (d, 1 H, J= 2.52 Hz),

fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxamide (Example 1, 0.1 mmol) and
potassium carbonate (0.4 mmol) in DMF (1 mL), was added the corresponding
chloromethyl ester derivative (0.3 mmol, for preparation, see Synth. Commun.,
14:857-864 (1984)). The reaction mixture was stirred at rt for 1-3 h, diluted with

5 DCM, and washed with aq. KH,POy solution. The organic layer was dried over
MgSO, and the N-Boc-protected intermediate was purified by column
chromatography (SiO,, using a DCM/EtOAc gradient elution).
[00100] The N-Boc-protected intermediate was then treated with 30% TFA/DCM
(2 mL) for 1 h. The solvents were removed iz vacuo, and the product was purified by

10 preparative-HPLC to afford the title compound as a TFA salt.

cl N
P
HoNT N
TABLE 1
Examples 3 to 11
Example No. | X V4 Analytical Data
3 H NH, "H NMR (CD;OD) & 12.75 (brs, 1 H), 8.83 (d,

%,/k 1 H,J=2.24Hz),8.11(d, 1 H, J=2.52 Hz),
7.95(dd, 1 H, J=12.56, 2.28 Hz), 7.72 (d, 1
H, J = 7.08 Hz), 7.50-7.60 (m, 2 H), 7.37 (d, 1
H, J=8.80 Hz), 7.26 (t, 1 H, J = 8.80 Hz),
7.05-7.15 (m, 2 H), 6.28 (d, 1 H, J=7.08 Hz),
6.09 (dd, 2 H, J = 34.52, 10.56), 4.16 (q,  H, J
=7.32 Hz), 1.47 (d, 3 H, J=7.28 Hz);
MS(ESI") m/z 570 (M + H)".

-39



7.97 (d, 1 H J= 12.60 Hz),

Hz), 7.50-7.60 (m 2 H),

W@ 205/094417 1 H,

J= 8.80 Hz),
(g, 1 H J= 6.04 Hz),
3.20-3.35 (m 2 H),

(m 1 H), 2.05-2.20 (m 2

6. 26
2. 90- 3.

7.71 (d, 1 H J=  7.08

.38 (d, 1 H J=  8.60 H),

7.05-7.15 (m 2PEH/PSBOBE31649
(d, 1 H J= 7.04 Hz),
05 (m 2 H, 2.70-2.85

Example No.

X

V4

Analytical Data

4

H

NH,

X

1H NMR (CD30D) & 12.80 (br s, 1 H), 8.96
(d, 1 H,7=224Hz),824(d, 1H, I =252
Hz), 8.07 (dd, 1 H, J = 12.84, 2.52 Hz), 7.82
(d, 1 H, ] =7.04 Hz), 7.62-7.70 (m, 2 H), 7.50
(d, 1 H,J=8.80 Hz), 7.37 (t, 1 H, J = 8.56
Hz), 7.20-7.30 (m, 2 H), 6.37 (d, 1 H, J = 6.80
Hz), 6.26 (s, 2 H), 4.14 (d, 1 H, ] = 4.52 Hz),
2.32-2.42 (m, 1 H), 1.07 (d, 6 H, J = 6.80 Hz);
MS(EST") m/z 598 (M + H)".

NH,
B SN

"H NMR (CD;OD) & 12.85 (brs, 1 H), 8.95 (d,
1 H,J=2.28 Hz), 823 (d, 1 H, J=2.28 Hz),
8.07 (dd, 1 H, J=12.60, 2.30 Hz), 7.82 (d, 1
H,J=7.04 Hz), 7.65-7.70 (m, 2 H), 7.45 (d, 1
H,J=28.80Hz), 7.37 (t, 1 H, /= 8.80 Hz),
7.18-7.28 (m, 2 H), 6.36 (d, 1 H, J = 7.04 Hz),
6.23 (dd, 2 H, J=22.40, 10.56 Hz), 4.21 (t, 1
H, J=6.28 Hz), 1.82-1.92 (m, 1 H), 1.70-1.80
(m, 2 H), 0.99 (t, 6 H, J = 3.28 Hz); MS(ESI")
m/z 612 (M + H)".

s
¢ ZI

"H NMR (CD;0D) & 12.89 (brs, 1 H), 8.92 (d,
1 H, J=2.28 Hz), 822 (d, 1 H, J=2.52 Hz),
8.07 (dd, 1 H, J = 12.40, 2.30 Hz), 7.81 (d, 1
H, J=7.04 Hz), 7.60-7.70 (m, 2 H), 7.48 (d, 1
H, J=5.32Hz), 7.36 (t, 1 H, J= 8.56 Hz),
7.15-7.28 (m, 2 H), 6.33 (d, 1 H, J = 7.08 Hz),
6.11 (s, 2 H), 3.45-3.55 (m, 3 H), 2.95-3.10 (m,
2 H), 2.10-2.25 (m, 1 H), 1.75-2.00 (m, 3 H);
MS(EST") m/z 610 (M + H)".
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H, 1.65-1.85 (m 5 H);

MS(ESI+) mz 624 (M + H)+

11 Me NH2 1H NWR (CD30D) 6 12.92 (br s, 1 H), 8.97 (d,
8.28 (d, 1 H J= 21.12 Hz),PCT/US2008031649

wa@2049/094416. 04 Hz),
(d, 1 H J= 12.32 Hz),
7.60-7.75 (m 2 H),

7.82 (d, 1 H J=  7.08 Hz),
7.40 (d, 1 H J=

Example No.

X

V4

Analytical Data

7

H

0

"H NMR (CD;0D) & 12.85 (brs, 1 H), 8.94 (d,
1 H,J=2.24 Hz), 823 (d, 1 H, J=1.76 Hz),
8.07 (dd, 1 H, J=12.84, 2.00 Hz), 7.83 (d, 1
H, J=7.04 Hz), 7.60-7.70 (m, 2 H), 7.49 (d, 1
H, J=8.80 Hz), 7.38 (t, 1 H, J = 8.56 Hz),
7.20-7.30 (m, 2 H), 6.39 (d, 1 H, J = 6.80 Hz),
6.21 (dd, 2 H, J =42.56, 10.60 Hz), 4.57 (t, 1
H, J=9.15 Hz), 3.37-3.47 (m, 2 H), 2.44-2.54
(m, 1 H), 2.17-2.27 (m, 1 H), 2.06-2.16 (m, 2
H); MS(ESI") m/z 596 (M + H)".

—NH

Ui

IS

"HNMR (CD;0D) & 12.80 (br s, 1 H), 8.81 (d,
1 H, /=228 Hz), 8.10 (s, 1 H), 7.95 (d, 1 H, J
=10.56 Hz), 7.71 (d, 1 H, J=7.04 Hz), 7.50-
7.60 (m, 2 H), 7.36 (d, 1 H, J=8.56 Hz), 7.26
(t, 1 H, J=8.56 Hz), 7.00-7.15 (m, 2 H), 6.26
(d, 1 H, J=7.04 Hz), 6.00 (dd, 2 H, J = 14.84,
10.56 Hz), 3.45-3.55 (m, 1 H), 3.30-3.40 (m, 2
H), 3.15-3.30 (m, 2 H), 2.20-2.35 (m, 1 H),
2.10-2.20 (m, 1 H); MS(ESI") m/z 596 (M +
H)".

"H NMR (CD;0D) & 12.90 (brs, 1 H), 8.92 (d,
1 H,J=2.24Hz), 822 (d, 1 H,J=2.28 Hz),
8.09 (dd, 1 H, J=12.84,2.24 Hz), 7.82 (d, 1
H,J=7.04 Hz), 7.60-7.75 (m, 2 H), 7.48 (d, 1
H,J=28.60 Hz), 7.38 (t, 1 H, /= 8.56 Hz),
7.15-7.30 (m, 2 H), 6.38 (d, 1 H, J = 7.04 Hz),
6.10 (s, 2 H), 3.35-3.50 (m, 2 H), 3.00-3.20 (m,
2 H), 2.80-3.00 (m, 1 H), 2.10-2.30 (m, 2 H),
1.75-2.00 (m, 2 H); MS(ESI") m/z 610 (M +
H)".
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8.20 Hz), 7.38 (t, 1 H J= 8.80 Hz), 7.20-7.30 (m

2 H, 6.64 (g, 1 H J= 6.28 Hz), 6.36 (d, 1 H J=
W@2®9/0948)7 4.08-4.20 (m 1 H), 2.25-2.45 ( NPCTUSH009/031649

2.25-2.45 (m 1 H, 1.97 (d, 3 H, J= 5.28 Hz),

0.85-1.15 (m 5 H); MS(ESI+) mz 612 (M + H)+.

EXAMPLE 12

((:5 %%#%pﬁ@%n%d CNT 0y OpYT Ty ffeY DA%Y) - 3- 11 UOT OpnenyT

10 Me /Om "H NMR (CD;0D) & 12.85 (brs, 1 H), 8.81 (d,
< 1 H,J=2.52 Hz), 8.13 (d, 1 H, J=2.52 Hz),
7.97(d, 1 H,J=12.60 Hz), 7.71 (d, 1 H, J =
7.08 Hz), 7.50-7.60 (m, 2 H), 7.38 (d, 1 H, J =
8.60 Hz), 7.25 (t, 1 H, J=8.80 Hz), 7.05-7.15
(m, 2 H), 6.64 (q, 1 H, J=6.04 Hz), 6.26 (d, 1
H, J=7.04 Hz), 3.20-3.35 (m, 2 H), 2.90-3.05
(m, 2 H), 2.70-2.85 (m, 1 H), 2.05-2.20 (m, 2
H), 1.65-1.85 (m, 5 H); MS(ESI") m/z 624 (M
+H)".

11 Me NH, "H NMR (CD:;0D) 8 12.92 (brs, 1 H), 8.97 (d,
‘a,)\( 1 H, J=6.04 Hz), 8.28 (d, 1 H,J=21.12 Hz),
8.08(d, 1 H,J=1232Hz), 7.82(d, 1 H, J=
7.08 Hz), 7.60-7.75 (m, 2 H), 7.40 (d, 1 H, J =
8.20 Hz), 7.38 (t, 1 H, J = 8.80 Hz), 7.20-7.30
(m, 2 H), 6.64 (q, 1 H, J=6.28 Hz), 6.36 (d, 1
H, J = 6.80 Hz), 4.08-4.20 (m, 1 H), 2.25-2.45
(m, 1 H), 2.25-2.45 (m, 1 H), 1.97 (d, 3 H, J =
5.28 Hz), 0.85-1.15 (m, 5 H); MS(ESI") m/z
612 (M +H)".

EXAMPLE 12
(3-(4-(2-Amino-3-chloropyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-(4-
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fl uorophenyl) - 4- oxopyri di n- 1(4H) - yl ) met hyl
1- met hyl pi peri di ne-4-carboxylate N (12)

wee@paYEti on 12A: PCT/US2009/031649
N- (4- (2- (Benzhydryl am no) - 3- chl or opyri di n- 4-yl oxy) - 3-
5f | uor ophenyl) - 5-(4-fl uorophenyl) - 4- oxo- 1, 4- di hydr opyr
i di ne- 3-carboxam de H N [00101] To a solution of
N- (4fodo mln Q-RopHidhaa mthPNeaR kdifk- mcérbox late
yl oxy) - 3-f | ggrophgﬂ;1 - (4- ¥Iuo$%pheg§?hﬂ% oxo-1 -dy
hydr opyri di ne- 3- car boxam de ( Prepar W 1G 127 ng, 0
2 mol) in EtOH (5 nL) and THFILB 0C, was 10
added NaBH4 (300 ng, 7.93 muol) T e m xture was
stirred at OC for 3 h, and th t°rt overnight. The
reacti on was quenched w thl waterl extracted with DCM
and dried over MSO4. erfi and
concentration in vacus, -1200ngy 95|red mat eri al
was obtained as_a white solid. MS(ESI+) mz 635 (M +
H) +. 15Prepar at f' B:
4-(3-(4-(2-(Benzh|dr | am no) - 3- chl or opyri di n- 4-yl oxy) -

- H5N (12)

f I uor ophenyl car banoyl) - 5- (4-fl uor opheny1) - 4- oxopyri din
-1(4H) -yl )nmethyl 1-tertbuty
8' %Flrekgﬂa@i%h 124: AR 3 HEy1amino)-3-chloropyr NBRI-yidky)-3-

5 fluorophenyl)-5-(4-fluorophenyl)-4-o0xo0-1,4-dihydropyridine-3-carboxamide

cl N
P
Ph” “Ph (12A)

[00101] To a solution of N-(4-(3-chloro-2-(diphenylmethyleneamino)pyridin-4-
yloxy)-3-fluorophenyl)-5-(4-fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxamide
(Preparation 1G, 127 mg, 0.2 mmol) in EtOH (5 mL) and THF (5 mL) at 0°C, was

10 added NaBH,4 (300 mg, 7.93 mmol). The mixture was stirred at 0°C for 3 h, and then
at rt overnight. The reaction was quenched with water, extracted with DCM, and
dried over MgSO,. After filtration and concentration in vacuo, 120 mg of the desired

material was obtained as a white solid. MS(ESI") m/z 635 (M + H)".
15  Preparation 12B: 4-(3-(4-(2-(Benzhydrylamino)-3-chloropyridin-4-yloxy)-3-

fluorophenylcarbamoyl)-5-(4-fluorophenyl)-4-oxopyridin-1(4H)-yl)methyl 1-tert-
butyl piperidine-1,4-dicarboxylate
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HNN PhPh [00102] A m xture of
N-(4- (2- (benzhydryl am no) - 3-chl or opyri di n- 4-yl oxy) - 3-
wWo bawwonpphenyl) - 5- (4-f 1 uor ophenyl) - 4- oxo- 1, 4- di PgTUS3999/031649
di ne- 3- car boxanmi de (120 ng, 0.189 nmol), K2CO3 (104
ng, 0.756 mmol) and 1-tert-butyl 4-chloronethyl
5pi peri di ne-1, 4-di carboxylate (157 ng, 0.567 mmol) in

DMF (2 nmL) was stirred at rt for 3 he reaction

m xture was then diluted with DCM and the solid that
formed was filtered off The regd washed wth
sat. agq. KH2ZPO4 sol ution. The zr ic layer was dried

over MgSO4 and t he deS|req pr-dU|t was purified by
flash col unm chr omatgg S| O, _eduting with a
DCM Et OAc gr adi ent) qive theé degired 10 conpound
(145 ng) as a white~ so A Z2~876 (M + H) +.
Preparation 12G;

(3- (4- (2- (Benzhydf yTani no) - 3- chl or opyri di n- 4- yl oxy) - 3-

f1 uorophenyl car, )-5-(4-fluorophenyl)-4-oxopyridin
-1(4H) -yl ) met hy| piperidine-4-carboxylate 15 (120
[00103] To ams i on of

4-(3-(4-(2-(benzhydryl am no) - 3- chloropyrldln(4 %ony)-
3 [IODUBI] opheriytue o d\b(4a(ﬁtibdn)zhfdrylémmfob Gehlopiperiginid-yloxy)-3-

OX 0191¥0r$ eyl%S ﬁéﬁ EQJOI'X é:ﬂglotxg 11 (Lflﬁgyﬁggyrlgmf? AcarboxFlgnde rq120
DCMng ?hIﬁQ)mmbl) mzcm@m4amgj ed’s H@h:cﬂﬁanﬂl&kt@rtdu?kaﬂnblpgohhethyl

. e re 1 ONn X e lrre or N.
L By R BB e sy G PaoT ot S8 e ] Sl
r esfodsi@. waéreawoinfniugﬂrebwasnh@amﬁ@ﬂ iwith DERLaGd €1 sgliv@at fbﬁned

desired product as a white solid. MY ESL%
776W‘(S|\ﬁ qq)o_ff The F;‘}?S&plﬁrv&gf VaHheq pish sat. aq. KH,PO, solution. The orgamc

( 3- fadher wds ﬁMVﬂgﬁb@ﬁﬂd"tﬁé d%lfiil%ﬁ%%& Bhir eﬂ'by lr@¥Ydotudiin

10 fluorop henglcar uo rop

enychyorgategramy ( @zrph;[un(gmq)ha] EMettNC g[ad1q11@tthg1vg theplesired
1(5;] r 'Xé%éu%i% ) VLAt ol Msdesr . &1 W14l To a

(3-(4- (2 (benzhydrylanino) 3-chl oropyri di n- 4-yl oxy) - 3-

flugro f.l uor 1 in
P RORPAEE PR e e PRl i R
0. Oﬁﬂorﬂpmin)/lcafwml)c&myﬂie)r()m&fyl)m oNap itidinOL(98)-ihmethyl
0. and acetic acid (0.03 nL, 0.077) in
ace?‘B?f'“i‘PF‘l“éa(lﬁ’XWE‘}e at rt was added, NaCNBH3 (50 nm,
0.8 mol ). The resulting m xture was red for 30
mn. The solvent was renoved in vacu a t he crude
product residue was used dlrectry e next step

wi t hout further purification.

15 Ph”" ~Ph (120)
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20 Exanple 12 [00105] Preparation (12E) (0.077 nmol)
was treated with TFA (3 nL) at rt for 30 mn. The

W 200a0944¢5 were renoved in vacuo and the resul BETHS2009/031649
residue was purified by preparative-HPLC to afford the
title conpound (32 ng) as a white solid. 1H NWMR
(CD30D) 6 12.91 (br s, 1 H, 8.92 (d, 1 H J= 2.52

HZ) [(»())0?03;1 ”féja soluti'(lyn 0} 3- (24&@@2 tﬂ%}lzh‘ygry@a%nﬁ@d& chlorgl»yrﬂhn -4- _}lloxy)
( m 3- ﬂumphewlma qraoyl)IS Hl flgeroighegi)-#rokopyridgn! (¢#)-yhmpthylyirers-

8. 5&1‘[ Sngmgq 47(?-‘]%%%&)5&&2%% BlgGO fl5]4 141%)01) %ﬁ%gﬂg n?d%? i was

2 I—@ctdedZHGQ(ﬁl(N, n Gokdne, 1521 BOFMR r%tlérmmxmrbl)vas SZurQeB aprt 35 3 h.
5’(_|)m+Thze§§?Aﬁ}ﬁﬁ gefgemoved(z;m/acuo Afd the résu ing }esfgl{ue was purgﬁ'\e/ld ty

( 3- ffrépaf RivARIPIOC B> gitd it dpyrcd dioduet{ yA8axy))as 3-whiitel o1iip MESAFS$T )
car

10f@%§%@4en§i) 4- oxopyri di n- 1(4H) -yl ) met hyl

di hydr ogen phosphat e, bis- et hanol am ne sal t +

HOCH2 CH2N [+ 0- P- 0" NH3CH2 r "

Pr e]bré’Pa'tai“@H li@A@ (ﬁ Qr(&eﬂzl}ydrxlpm(@mzphygomtbw =yoxy)-3-
10-5( ﬁﬁ&oﬂl?éﬁ}éicﬂﬁia%dy@@@%ﬂ%ﬂ%n&ﬂ L5 p Vi@ R)-{1) H ey PR

henyl ca rb”ano
fl umpthphlenﬁym}neﬂﬂ-oaatbpyylafdl n-1(4H) -yl ) met hyl phosphat e

PhPh( 13A) -
o L
N O

Ph” “Ph

[00104] To a mixture of (3-(4-(2-(benzhydrylamino)-3-chloropyridin-4-yloxy)-3-
fluorophenylcarbamoyl)-5-(4-fluorophenyl)-4-oxopyridin-1(4H)-yl)methyl

15  piperidine-4-carboxylate (60 mg, 0.077 mmol), formaldehyde (37% in water, 0.08
mL, 0.077 mmol) and acetic acid (0.03 mL, 0.077) in acetonitrile (2 mL) at rt was
added, NaCNBH3; (50 mg, 0.8 mmol). The resulting mixture was stirred for 30 min.
The solvent was removed in vacuo and the crude product residue was used directly in
the next step without further purification.

20
Example 12
[00105] Preparation (12E) (0.077 mmol) was treated with TFA (3 mL) at rt for 30
min. The volatiles were removed in vacuo and the resulting residue was purified by

preparative-HPLC to afford the title compound (32 mg) as a white solid. "H NMR
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[00106] To a solution of
N- (4- (3-Chl oro-2- (di phenyl nmet hyl eneani no) pyri di n- 4-

W@ b@29y4487 f | uor ophenyl) - 5- (4-f 1l uor ophenyl) - 4- OROFUSW02031649
hydr opyri di ne- 3- carboxam de (1.0 g, 1.58 mwol) in DW
(10 mL) at roomtenperature were added Cs2CC3 (1.3 g,
53.95 mmol ), potassiumiodide (525 ng, 3.16 mmol) and
t he ' r I I - t 1; ;

L g o 8, B i & ez 0 o)
st i $.9%ddat Hy bod3 08k d2)u?.83 (ot H28 = (rlilor 7.6 7 6e(mg2 H),

qu d t i 4] IS l, AC e ;10
angﬂggfddl vvat]elrréegpggzqfi%&&'l]ho%)or g%?’%ﬁ 7\'/\%@&? S pazlr t%g}zd’ 14,
and/ wa2R eth),\6i toH(s, \iat )2 B.50-300rtin) 2 H) B0t & ent2 Mp2.88\iappod

I nto, | rop I 0 I nuoys .di stillatjo
L BN ERR aeison il 2380 BT Ph DoREARE ST A +
pregj'pitated. The solid was collected by filtration
and dried under vacuum at 60C for 12 h to give the
desired product (0.98 g, 72% as an off-white solid.
MS(ESL) mfz 856 (M + H) +. pxAnNmxgpRke 13 [00107] To a
50 nL round bottom fl ask was added di-tert-butyl
( 3- ( 4-3-84-EAprige-3-chloropyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-(4-
di phe n eoN O R- -3 ]
1(f . afbaﬁﬁ%&;ﬁlﬁ%&I)%&SB&H&MM&W&M&M Sii¥droged HH3pRRLGRY
fl uor ophenyl) - 4- oxopyr i dethadqldmiine\shlt et hyl phosphat e
(4 9, 468 nmol) and CH2C12 (4 nlL)., The m xture was
cooled to OC and then trifl uaoonge,Ng; acid (4 nL) was
20 added. The reaction m xture was @Al l agved to warmto
20C. HPLC indicated that the di Qe bbtGHLHSYbhat e
hydrol yzed to the acid. Wter (6.4‘hL) was added at
20C and the mixture was alloyebtiNto stir at 20C for 5-6
h. The m xture becpne_a tfick Tol uene (20 m.)
was added and then C nt NA proxi mately 5 niL
to renove excess trj roacetoc acjigs CH2Cl2, and
water. This was repeated tw ce. The su§bension was
diluted with EH 0 mL, 100% . To this suspension
was added ethanolan e until a pH of approximately 8.1
was obt ai ned &tN"20€ The suspensi on becones cl ear
during the addition. After the addition, the solution
was heated to 575C and square plate crystals were

obsprey@ehtioR 1881 Mi-rdRBuiil WLULE-HWRFo2L | oved to cool to
20C and then stirred for 24 h. The solids were renoved

Lpy @inhepgmeghylensamiory ritisHadoxm - tluerephepylogdpmoyl)-5-(4-
af f 145~ | @i re-plate
cr yﬁgfém’fﬁés %’%P%&&alg@gg?'ﬁ?drh VLA Rapia oD (120 i,
100%9 at 75C with ethanolamne (-0.1 g). Rod-like
needl e crystals were added to the suspension and
10stirred at 75C for 7 h. The mxture was allowed to
cool to 20C and the solids were collected by
filtration to afford the bis-ethanol am ne salt as
| arge rod-1ike crystals. The crystals were dried at
55C for 14 h. EXAMPLE 14
15(3-(4- (2- Am no- 3-chl oropyri di n-4-yl oxy) - 3-fl uor ophen
yl car banoyl) - 5- (4-
fl uor ophenyl) - 4-oxopyridin-1(4H) -yl ) nmethyl di hydrogen
phosphate, bis- trisamne salt /HOHO 2 NH3+ 0- / HQO
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ir \\O N [00108] To a 50 nL round bottom fl ask was
added di-tert-butyl (3-(4-(3-chloro-2-
wWQedpaenyl met hyl eneam no) pyri di n- 4-yl oxy) - 3 PCT/US2009/031649
- f1 uor ophenyl car banoyl) - 5- ( 4-
fl uor ophenyl) - 4- oxopyridin-1(4H) -yl ) met hyl phosphate
(1 g, 1.17 mmol) and CH2C12 (1 nlL). The m xture was
cooled to OC and then trifluoroaceti/c acid (1 nL) was
added. The reaction m xture was a d to warmto
20C. HPLC indicated that the dl-tert‘2 uyyl phosphat e
hydrol yzed to the acid. Water Qr%ﬁﬁ s added at
20C and the m xture was stirre at 20C for 6 h. The
m xture became a thick slurry..~eluene (5 nL) was
added and then concgntrat € roximately 1 nL to
renmove excess trifluo ret | Cl2, and water.
This was repeated tw Et GH (G0 009 was added
whi ch produced a cl pudy suspension. The suspensi on was
Sheated to 75C 4 ncentrated aqueous Trisam ne
sol ution (2-am no- - -_hydr oxynmet hy1l- 1, 3- pr opanedi ol )
was added to prgoduck” a pH -7.3. The solution then
becones cl ear bi s-trisam ne seeds were added at
75C and the s{%pefion was aged for 4 h at ¥3&) The
S USRI ONT YRS ERAIF-4Q3 2hor80] (e AAGHYEREmofyridin-4-

Crystalline solids were collected by filtration
dr i dexytrdddrorerhensng-&t- ﬂE@@heoyllﬂa)ﬁf)dr4dd1hﬁ?é0pyrldme 3 carboxamlde

bi st I Y. I
D AT A2 RSy S B L g RhR R sl
ioniQimm@Dmynamnmnbbde@@Sp@aBmﬁnmkmgmddwnms&aymanhe

i RN C B et T IR
I NveRtstiand andimtengRldnge &2ab (hfprllaf RtelgsutilivasEef thieddition of
Ki nase @isaégégollo] I ncubation m xtures enpl oyed for

t helSseP Qaudaypnd e diefsr &0 Bl J&e Greguicy wgre separated and
eX 't ofiH)Nas Ewa A
T K gE e L S pRAt el i
on‘t%ﬂﬁi%@d ion E‘)T%p CaEhe sohwtpnTras soolmbia@pi o e anstid
1'?&%df Ghe F@lmaﬂl{%ﬁét@tb %ﬁ&tﬁ)ﬂ‘%&" H?%Qelmﬁcﬁﬁfat 60°C

|on of co trichl oroacetic acid I nal
c 0 nbe [3F4 h &t gionth8 PesirTECprogn@ ¢0.p% £.4280 aner eff-wdith edide MHASH)
GF“%/ ﬁ%#kﬁt pl ates (Packard Instrunment Co.
Meri den ) USing a FILTERVATEO 25uni ver sal harvester
(Packard Instrunment Co., Meriden, CT) and the filters

15a ' eExample 13
[00107] Toa 50 mL round bottom flask was added di-tert-butyl (3-(4-(3-chloro-2-

(diphenylmethyleneamino)pyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-(4-
fluorophenyl)-4-oxopyridin-1(4H)-yl)methyl phosphate (4 g, 4.68 mmol) and CH,Cl,
(4 mL). The mixture was cooled to 0°C and then trifluoroacetic acid (4 mL) was

20  added. The reaction mixture was allowed to warm to 20°C. HPLC indicated that the
di-fert-butylphosphate hydrolyzed to the acid. Water (0.4 mL) was added at 20°C
and the mixture was allowed to stir at 20°C for 5-6 h. The mixture become a thick

slurry. Toluene (20 mL) was added and then concentrated to approximately 5 mL to
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quantitated using a TopCount 96/384-well liquid
scintillation counter (Packard Instrunent Co.,

worvgea17 CT) . Dose response curves were gener BEBUS1009/031649
determi ne the concentration required to inhibit 50% of
ki nase activity (1Cso). Conpounds were dissolved at 10
nmM i n di methyl sulfoxide (DVMSO) and eval uated at ten

30%&%@@5&'@145'@@?@0&&%@ C@IQ@I'Z I qat@ter. Tms wam cated twice. The
concentration of DVSBO in assaoy/l s 1. 0
p

val Werengien @aﬁ@iut@tﬂe\ﬂlﬂb@t%ﬂm e 4907 )egTrOethlé |swensmm§ agded

RGP £ oMy S SO AR oS g

DT Toetcdivgs cleamiuiB@Ahg ddRigriong /Arfie) the addingyy, e splokigiGvasticated to

5( igﬁénn‘él%c%greé)lagg (j_r%ﬁé }_NEﬁe(o]f)IS]Medlto %Orml.zh{lh)é_m'qf;!tﬁre was allowed to
cool to 20°C and then stirred for 24 h. The solids were removed by filtration and
were washed with EtOH (100%) to afford the bis-ethanolamine salt as square-plate
crystals. The solid was reslurried with EtOH (120 mL, 100%) at 75°C with
ethanolamine (~0.1 g). Rod-like needle crystals were added to the suspension and

10 stirred at 75°C for 7 h. The mixture was allowed to cool to 20°C and the solids were

collected by filtration to afford the bis-ethanolamine salt as large rod-like crystals.

The crystals were dried at 55°C for 14 h.

EXAMPLE 14
15 (3-(4-(2-Amino-3-chloropyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-(4-
fluorophenyl)-4-oxopyridin-1(4H)-yl)methyl dihydrogen phosphate, bis-

trisamine salt

HO

Cl

H,N” N (14)
[00108] To a 50 mL round bottom flask was added di-tert-butyl (3-(4-(3-chloro-2-
20  (diphenylmethyleneamino)pyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-(4-
fluorophenyl)-4-oxopyridin-1(4H)-yl)methyl phosphate (1 g, 1.17 mmol) and CH,Cl,
(1 mL). The mixture was cooled to 0°C and then trifluoroacetic acid (1 mL) was
added. The reaction mixture was allowed to warm to 20°C. HPLC indicated that the
di-fert-butylphosphate hydrolyzed to the acid. Water (0.1 mL) was added at 20°C
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TABLE 3 Buffer Enzynme m x 20ul 1M DTT 4ulGST/ Met

enzynme(3.2ng/ m) = | Ong/rxn 200ul 1M Tris-HCL, pH 7.4
wW@2009891Buf f er 20ul 100ng/ ml BSA qgs 20nl H20PCT/BS2009/031649

GIL-16 Gastric Carcinoma Proliferation Assay [00111]

Inhibition of GIL-16 cell growth was assessed by a MIS

assay using a CELLTITER 96(r) Agueous Non- Radi oacti ve

Pr oldafiey @ik RO wAS§ R ki 20°E10m8 Br PESRwurd Biaké b tHik slurry.

conposed of solutions of a novel tetrazolium conpound
(34 olgene (5 mL) was added and then concentrated to approximately 1 mL to remove

1 X 1) -

Ul PSRy L FES e Lrael dnd Fuae AEL RIS Erditrao
an mLekﬂOP/(O vag @alq@ti iwhgehreadyestt a (lmttbrmaaiemome'lfﬂa osykifisadneyas
i s it R R
d e hly;dlraxgﬁ]aasbl eirpquaﬁahcﬂpmschddm mtmllnod ] p‘Ia k7. abé boldtion then

cells of formaza asur ed b

Ct SOyt et B - e g st Ve ey TS SR BT SRS Whs
t heagagrher 817510, viRGugRhdin Wik @blel wmoc[aﬁ@m@age@?& 2Uf
cells were inoculated into 96 well mcrotiter plates

i n @vsollingsalids parercolestydrhvatiationens dtigtunder vapenm 80350
15% e d P -tL00% L ehat i ve hum dity for 24 h prior to
addition of a conpound. At the tinme of drug treatnent,
one plate of the cell Iine was processed using the
above kit to represent a ms§§§l&§ gent of the cell
S5popul ation at the tinme of drug addition. Follow ng
dr u[g0109¢at Tﬂe:rph,armdaelogicaltpe@evm efihn cmblatlmdl of this imvention may be

addl t be cessin cell, .

popti Ty e e STt RaD ey ccaron iy Pl B losics
10 nat‘sedys mtdhcmlsow Ravt biddl dafrRi@ut Wish aSohipind B¢ doeBied the

cont r ol Gowmh inhibitign of 50% (1C50) is

cal ‘8&?“&‘9’% r@ SélttﬁaW@FgrOQngﬂ’@reﬁgta in Excel that uses

a 4 paraneter logistic equation with data fitted using

the 10 Levenburg Marquardt al gorithm VEGFR-2 Kinase

As syt RinaseA$say Fi nal Concentrati on

[00110] Incubation mixtures employed for the Met kinase assay contain a

20 baculovirus expressed GST-Met kinase, the synthetic substrate polyGlu:Tyr, (4:1),
ATP, ATP—y—3 3P and buffer containing Mn"?, DTT, BSA, and Tris. Reactions were
incubated for 60 minutes at 30°C and stopped by the addition of cold trichloroacetic
acid (TCA) to a final concentration 8%. TCA precipitates were collected onto GF/C
UniFilter plates (Packard Instrument Co., Meriden, CT) using a FILTERMATE®

25  universal harvester (Packard Instrument Co., Meriden, CT) and the filters are
quantitated using a TopCount 96/384-well liquid scintillation counter (Packard
Instrument Co., Meriden, CT). Dose response curves were generated to determine
the concentration required to inhibit 50% of kinase activity (ICsg). Compounds were
dissolved at 10 mM in dimethyl sulfoxide (DMSO) and evaluated at ten

30  concentrations, each in duplicate. The final concentration of DMSO in the assay is

1.7%. 1Cso values were derived by non-linear regression.
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Stock Solution VEGFR-2 Tris pH 7.0 20 mM BSA 10 ng/ m
25 pg/nl MC12 (1M 1.5 mM DTT (1M 0.5 nM Enzyne
wEL@ek44m7 10%gl ycerol (1 ng/m) 7.5 ng/rxn Pol BCHUSZ009/031649

(10 mg/ M) 75 pg/mL ATP (1mM) 2.5 p. My-ATP

(10p.. G /pl) 0.5 [iCG/mM [00113] Incubation m xtures
enpl oyed for the VEGFR-2 assay contain the 15synthetic
substrate poly glu/tyr, (4:{4ALABP, ATP-y-33P and

buffer containing Mi+2 DITT BSA and Tris buffer. The
reaction is initiateedgyntadditi on ShbseneyMis arld after
60 m nutes at |roomtenperature i%ir}a?bnrilcréattrﬁ%nty t he
addition of 30% TCA to a final ¢oncentration dqf 15%
TCA. 1 nhi bi t or{sstaskesdnstpdght to 10mM i n 100% DNSO.
Assays are prep_a_r‘_erl ina 96 well format in
quadr upl i cat e. | THnipelind4. pkt 244i | ut ed 200500 ijn 100%
DMSO and t hen ;}/[ﬁghi(myvat er_for|a fingf pPvsO
concentration [0
DTT (1M) 1 mM
BSA (100 mg/ml) 0.1 mg/ml
polyGlua/tyr (10 mg/ml) 0.1 mg/mL
ATP (1ImM) 1 uM
v-ATP (10uCi/pl) 0.2 uCi/ml
TABLE 3
Buffer Enzyme mix
20ul IM DTT 4ul GST/Met enzyme(3.2mg/ml) = 10ng/rxn
200ul 1M Tris-HCL, | gs 12ml Buffer
pH 7.4
20ul 100mg/ml BSA
gs 20ml H,0

GTL-16 Gastric Carcinoma Proliferation Assay
[00111]
CELLTITER 96® Aqueous Non-Radioactive Proliferation Assay kit from Promega.

Inhibition of GTL-16 cell growth was assessed by a MTS assay using a

The kit is composed of solutions of a novel tetrazolium compound (3-(4,5-

dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2 H-
10 tetrazolium, inner salt; MTS) and an electron coupling reagent (phenazine
methosulfate, PMS). In this colormetric assay, the conversion of MTS into aqueous,
soluble formazan is accomplished by dehydrogenase enzymes found in metabolically
active cells. The quantity of formazan product as measured by its absorbance at 490

nm is directly proportional to the number of living cells in culture.
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10%
wel |

Aliquots (10 pL) are added to rows B-Hin a 96
format of 10% DVSO. The conpound (20 pi)

i s added

WO 000004 at a concentration 5 fold hi gher thaPCF/URW0NE1649

condi ti ons.
row foll owed by six serial
row F 10 I AL are discarded. Row Gis a control

MRPUNATANG cEIRWdik indciRed &WM%I rlzmotn&
e

at

con rol.

Enzyne and substrate 5are

i vered usi ng

Aliquots (10 pL) are transferred to each

dilutions with mxing, and
with
gsyliir@S%fetal

To nesdfsemmead anasbaied 37° CF 66499} 9@V<aql@@dd9@%éd@te\reémnv@1tyrf0r

and t e

n

Ar% gd(?ﬁt?o[ﬁso’f a car(ﬁ

acl recip

B P PR Bl QBT R e

ate of the

| cecellTine wps pl@pepsetdatsmgltlge dboanisf ®rre@ebehion ieAsmichtmirol % cell

e

L5
He

ST

Tom ec _ oar

vilmg 81@1@ ir atm nt

Pac

}p?ates

WEre

qu aimlitia&tl ifmntahﬁtwm m p Béfateqﬁodb@sfnfgd amaméasumﬁgyceu pbpmgations.

Pac
f ol

et

unt M
wgams&e

e Scintillation.

%‘?’IGWP%‘EOB%‘??FH‘EOHQ )

Eou nt er
AP VPG

eachhudhte@onyel dandfe. td}@w’smmbitﬂoﬁ bf 5% (10R)) %tcafeula[ea@%ﬁalyms

Tabl e
Conffd

4 shows the activities of Exanp

hﬁh@éa in Exael st pigs e H2Eptek 19ginsie e@@g@gﬂmth H@a {ttewing the

| e

1@88@%@@&@@&!&%@%&6 assay. The preparations 150f
Conmpounds™ A and B are disclosed in U S. Patent

Publ i cation 2005/ 0245530 in exanples 56 and 101,
V. N y.r NO O Conpound AConpound B
:T_ﬁ]@ﬁ;&k ¥ k{u)oasyAsst A

N-(4 (2- ARcagpyr i di n- 4- yI oxy) 3-fluo epiaemy;&)mtﬁmb@nzyl
-4-0x0-14-dihydrgnvridine-2.car| hovam
trifluor 0§éoéi(|sé ugen d sal t. Conpound BVEGFR -2
N-(4-(2- OopY din-4-yioxy)-3-fiuo MRpy L) -1-(4-flu
or opheny1l) - g 0x0-1, 2-di hydropyri di ng- g car boxani de
hydr ochl OBS@el()srag/tnl 5 25 ug/ml
MnCl, (1M) 1.5 mM
DTT (1M) 0.5 mM
Enzyme Stock in 10%glycerol (1 mg/ml) | 7.5 ng/rxn
Poly glu/tyr (10 mg/ml) 75 pg/ml
ATP (1mM) 2.5 uM
v-ATP (10uCi/ul) 0.5 uCi/ml
[00113] Incubation mixtures employed for the VEGFR-2 assay contain the
15 synthetic substrate poly glu/tyr, (4:1), ATP, ATP-y->*P and buffer containing Mn?,

DTT, BSA, and Tris buffer. The reaction is initiated by addition of enzyme and after

60 minutes at room temperature is terminated by the addition of 30% TCA to a final

concentration of 15% TCA. Inhibitors are brought to 10mM in 100% DMSO.

Assays are prepared in a 96 well format in quadruplicate. Compounds are diluted

20

1:500 in 100% DMSO and then 1:10 in water for a final DMSO concentration of

10%. Aliquots (10 pL) are added to rows B-H in a 96 well format of 10% DMSO.
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In vivo Efficacy Determ nation [00116]
N- (4- (2- Ami no- 3-chl oropyri di n-4-yl oxy) - 3-f| uor opheny1)

WO 2600494417 PCT/US2009/031649
fl uorophenyl) - 4- oxo- 1, 4- di hydr opyri di ne- 3- car boxam de
(Exanmpl e 1) and (3-(4-(2-
am no- 3-chl oropyri di n- 4-yl oxy) - 3-f |l uor ophenyl car banoy1l
) 51“ }(eAtOHpHﬁ{dC{@@ ﬁﬁysl'c)d'déd toJrQw%Qwh&hﬁlat%%h%fdﬂhgﬁ@{hgﬂ( l‘unmng

hydr ogen phosphate 2) were evaluated for iIn
VI vcwnélftlbnsc adiquagal (hslt) atmearﬁ‘étred@ dacimeow @ﬂS\Wd lny fuseoipl

xenqgr.af t del. . | r od mple 1.

re ity Y Bt e TS 10 WE i BTG pT SR APty it no
vve r @nipotuhd/ehdadSw BEE inb €6nFYinG b8Pk Eénz{ @ Borfe@Y0 RizIBE and substrate
gromh inhibition (TA) for at |east one tunor

outdf Aellycted peing A Tomgsc redregtaast ri ¢ carci nona nodel .
No t e
B e LoV ERPRRES VA . Pl gl PR TS
14 mimy@s, and thehiasid ptegghytated wuth hdlAafor E(brmmlms roati¢eo rTQe ofecipitate
f

1n?rf1nsfe£ e(i%oe Isjgﬁ‘illlt(eg 98 Gl%@np 19 leal[e URas elﬂ{e(r?l %IT? gm%f Bb_riaf.ﬁrd

Ex aFmITERMAmE@ airsextdr eat:e\dtyl if détbrenindd by gluinoitdtiag tigniacorporated

del., a Met dri t r. based on , _au
RS Gt P TPr o VRS oDB e B oater Fowing

20Rihg W dti o, of OPBRL @RE20LdOBIRAIL B PSCE dMESwabSRAYERiFaer 25
ng/ kg, simlar to the activity observed agai nst GIL-16

tun*ﬁ’fcrgpéarﬁ%grafts Claims What is clainmed is: 1.A

I : :
or a sal't thé{g%ﬁo%\}\%gif gﬁﬁ’é%ﬂi%ﬁ@ 1%(%%%% nolgﬁﬁzdg)S ?%3)(162%1}1 the
or MERKIBE asgyzthe VEGFR-Xajsay, lndlpr the G- ptsiagndhg preparations

154 cfff)dr tn%tﬁﬁrgdﬁgi Lk R aRG1oURi§ UX. pRldne PBLCIBR 2063/6¥38530 in

and
examples 56 and 101, respectively.

W [
ot oL

o} o}
® 0
HzN N/ HoN N/
Compound A Compound B
20 TABLE 4

MET Kinase | GTL-16 | VEGFR-2
IC50 (I’IM) IC50 (I’IM) IC50 (I’IM)

Example 1 1.7 39 15
Compound A 160 5400 -
Compound B 4.8 170 40
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10Z is al kyl, cycloal kyl, aryl, or heterocyclo

optionally substituted with one or nore of alkyl, OH,
wh2000924317 cyano, and/or -NR3R4; and Rl, R2, R3PCHO/20P¥031649

are independently H and/or alkyl. 2. The conpound of

Caim1l or a salt thereof, wherein: Gis H 3. The

conpound of Claiml or a salt thereof, wherein: Gis

- CHYGEP6) A Oh) (42 Ak nopyridin-4Kylogy b -RliorGhhefddb ikhzyl-4-0x0-1,4-

optionally substituted with one or nore of OH,

hal $behiopyeymad -caghvapmide - tNffaqroacetiqjacidiiget. conpound

acc ' {19 [ : 1K '

 oe bR B SR BB e o AP P oo

a sabxo-t Reliledfopyndiec-gicarbMxangddihy&ochlbrélesaitpound

5accordi ng to daim1l or a salt thereof, wherein: Gis

- CHX- 0C( =0) Z; Xis H G -Cal kyl optionally
subBt it fEidacy Ddier@iigatiun mor e of OH, hal ogen, cyano,
and/ - al k

o i eV RE{ By SEERR T RO TP -+
B e or e N, " and R1C
R2, ARBo-3eshipramarigingd-yipge pletensorheyy #arbamenybr S-Gr Tuoaebry)-4-
AR RS AGSDL 00,1 5 Gt 5 g
conpowiticaay egriuht thy G1d-- G Wimangagiric unyy Ixendghedt mede]. Example 2 is
Whea{ Sriogrugo% E):(ampl}leH?. Af ﬂlugtra?tecﬁ'n Figu?'enl, 'E%}l/r}l/plé 1 and Example 2 were
active as defined by greater than 50% tumor growth inhibition (TGI) for at least one
tumor doubling time in the GTL-16 gastric carcinoma model. No overt toxicity was
15  observed at any of these dose levels when administered once daily for a duration of
14 days. In this study, equimolar concentrations of Example 1 (25 mg/kg of Example
land 31.2 mg/kg of Example 2) resulted in complete tumor stasis.
[00117] Example 1 was also tested in the U87 glioblastoma model, a Met driven
tumor based on an HGF autocrine mechanism of Met activation. As demonstrated in
20  Figure 2, complete tumor stasis was observed at 25 mg/kg, similar to the activity

observed against GTL-16 tumor xenografts.
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rO HN NHOO NH O\/ or sAivs 0 15 9. The

conpound according to Claiml or a salt thereof,
wab@ped41sai d conpound i S: N- (4- (2- Ami nOPGI/US2009/031649

-chl oropyri din-4-y' oxy)-3

-fl uor ophenyl)-5-(4-fl uorophenyl)-

4- oxo-1, 4-di hydropyridine-3 -c arb oxam de (1); 20(3

-(4-(2-Amino-3 -chl oropyri didyagasy! oxy) -3

-fl uorophenyl carb anoyl)-5 -(4-

fIu%@@bgéhvmydﬂ-oxopyrldln 1(4H) -yl ) met hyl di hydr ogen

phosphate (2);

(S)-(3-(4-(2-am no-3-chl oropyridi n-4-yl oxy)-3-fl uoroph

enyl car Uanoyl\)coﬁnp@dnd having the following Formula (I):

fl uor ophenyl) - 4- oxopyri di n- 1(4F0Gyl)nethyl

2- am nopropanoate (3); ! (S)-(3

-(4-(2-am no-3 -chloropyridin-4<y

-fl uorophenylc arb ampyl)-x(4

25f | uor ophenyl) - 4- oxoi n-1( 4

-met hyl butano ate (4) ©c ©O

(S)-(3-(4-(2- an1a?j§%§hloropyrldln 4- onxy) 3-fluoroph
AN

|oxy) 3

thyl 2-am no-3

enyl car banoyl) - 5-
fl uor ophenyl) - 4- oxapyli di n- 1( 4H) - yl ) net hyl
2-ani no- 4- nethyﬁﬁbnt%noate (5); @M

hIoropyrldln 4-yl oxy) - 3-f | uor ophenyl
car%ﬁﬁé@ ere&S’ z{lerel
fl uor Opitemﬂ)eﬂxoap@w)dcm)p ol(@fﬁ'ﬁi'()@(HD?Z hyl

pi peri di_ne- 3- car boxy Iatelé
5(S) - ( 3-¥ B oralinil Apopalbnsupsgpigd mith ena o mers wf OBl halpgsnogyano,

henylycanbriey 1) - 5- (4-
f 1 uorophenyl) - 4- oxopyri di n- 1(4H) - yl ) met hyl
1pyrrol i di nelkyl exalépdsy.l amtleor(hpierocyclo optionally substituted with one or

more of alkyl, OH, halogen, cyano, and/or NR’R* and
R', R% R, and R* are independently H and/or alkyl.

2. The compound of Claim 1 or a salt thereof, wherein: G is H.
15

3. The compound of Claim 1 or a salt thercof, wherein:

G is -CHX-OP(=0)(OH),; and

X is H or Cy.Cyalkyl optionally substituted with one or more of OH, halogen,

cyano, and/or -NR'R?.

20

4, The compound according to Claim 3 or a salt thereof, wherein:

X is H or methyl.

5. The compound according to Claim 4 or a salt thereof, wherein X is H.
25

6. The compound according to Claim 1 or a salt thereof, wherein:

G is -CHX-OC(=0)Z;
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(S)-(3-(4-(2-am no-3-chl oropyridi n-4-yl oxy)-3-fl uoroph
enyl car banoyl) - 5- (4-
WO bawonophenyl) - 4- oxopyri di n- 1(4H) -yl ) net hyl PCT/US2009/031649
pyrrolidi ne-3-carboxyl ate (8);
(3-(4-(2-am no-3-chl oropyridi n-4-yl oxy) - 3-fl uor ophenyl
car banoyl) - 5- (4-
10f | uor Qpﬁqmcl)czéikgwayﬁdn?Isﬁbs%@d)wiﬁi on¥BE Mke of OH, halogen,
pi peri di ne- 4-carpoxylate :
1- (@20 2p¢oiMRnB=3- chl or opyri di n- 4-yl oxy) - 3- f | uor ophen
yl car bamoy ) «5x1f4-r - 10 6. o :

71 Lior ophemy LA en 3 memter g g logymorising one itogen
pi p]mtdrcﬁtm,-q;tiomﬂb@u@sltimt@l v(/iﬂogn;e or more of alkyl, OH, halogen, cyano,
2S) -.1- (35 {A- (2- am no- 3-chl oropyri di n- 4-yl oxy) - 3-fl uor

%ph%ﬁ&¥é§$ggﬁ%él)-5-

(4- f | uordpRe Ry, lahd & @comieperdicntyl] i)/ oyl ) €fatkyl.

2-am no- 3- net hyl but anoate (11); or

15(3- (4-(2- Am no- 3-chl oropyri di n-4-yl oxy) - 3-f |l uor ophen
yl car bampy1) The £dtnpound according to Claim 6 or a salt thereof, wherein X is H
fl uorophenyl) - 4- oxopyri di n- 1(4H) - yl ) met hyl

1- ntPIBi peri di ne- 4- carboxyl ate (12). 10. A
1Phar maceuti cal conposition conprising at |east one
conmpound according to Claim1 or a pharnmaceutically
accept ad® e sdhe campouadiccomling ta CrapHar raeletheicofmhyren G is:

accept abl gucarrier or,diluent. 11. The

phar maceuti cal conposi tion accorditg to clai m 10NH;
wher eb id at co %%pb\LA§\ 250t o0

phaﬂ%&c uticalhg;a cept blggggl t her eof S@f
20090994 17PCTMS2@09/ 031649+ 12X Use of a conpdund ,
according to Claim1 or a pharmaceutically acceptable

salt there in the facture of Hredi canent

the treatment| of cancer. Y513. The uge Yaccording|to

d agnp - rei j ancer-9 der e8 i

bredst €ancer, cplofectal cance gastrid cancer, head
and™heck cancer,” ki dney cancér, 1iver cancer, lung -

cancer, ovari \gancer, pancreas/gall bl adder cancer,
prostate canger,] thyroid cancer, osteosarcoma

r habd C , mel anoma

in&bIm§to s/ astrocytonmas, MFH/ fi brosarcoma, or
nesot hel i oma. :

15
0. The compound according to Claim 1 or a salt thereof, wherein said
compound is:
N-(4-(2-Amino-3-chloropyridin-4-yloxy)-3-fluorophenyl)-5-(4-fluorophenyl)-
4-0x0-1,4-dihydropyridine-3-carboxamide (1);
20 (3-(4-(2-Amino-3-chloropyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-(4-

fluorophenyl)-4-oxopyridin-1(4H)-yl)methyl dihydrogen phosphate (2);
(S)-(3-(4-(2-amino-3-chloropyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-(4-
fluorophenyl)-4-oxopyridin-1(4H)-yl)methyl 2-aminopropanoate (3);
(S)-(3-(4-(2-amino-3-chloropyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-(4-
25  fluorophenyl)-4-oxopyridin-1(4H)-yl)methyl 2-amino-3-methylbutanoate (4);

-55-



WO 2009/094417 PCT/US2009/031649

10

15

20

25

(S)-(3-(4-(2-amino-3-chloropyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-(4-
fluorophenyl)-4-oxopyridin-1(4H)-yl)methyl 2-amino-4-methylpentanoate (5);
(3-(4-(2-amino-3-chloropyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-(4-
fluorophenyl)-4-oxopyridin-1(4H)-yl)methyl piperidine-3-carboxylate (6);
(S)-(3-(4-(2-amino-3-chloropyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-(4-
fluorophenyl)-4-oxopyridin-1(4H)-yl)methyl pyrrolidine-2-carboxylate (7);
(S)-(3-(4-(2-amino-3-chloropyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-(4-
fluorophenyl)-4-oxopyridin-1(4H)-yl)methyl pyrrolidine-3-carboxylate (8);
(3-(4-(2-amino-3-chloropyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-(4-
fluorophenyl)-4-oxopyridin-1(4H)-yl)methyl piperidine-4-carboxylate (9);
1-(3-(4-(2-amino-3-chloropyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-(4-
fluorophenyl)-4-oxopyridin-1(4H)-yl)ethyl piperidine-4-carboxylate (10);
(25)-1-(3-(4-(2-amino-3-chloropyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-
(4-fluorophenyl)-4-oxopyridin-1(4H)-yl)ethyl 2-amino-3-methylbutanoate (11); or
(3-(4-(2-Amino-3-chloropyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-(4-
fluorophenyl)-4-oxopyridin-1(4H)-yl)methyl 1-methylpiperidine-4-carboxylate (12).

10. A pharmaceutical composition comprising at least one compound
according to Claim 1 or a pharmaceutically acceptable salt thereof; and a

pharmaceutically acceptable carrier or diluent.

11. The pharmaceutical composition according to claim 10, wherein said

at least one compound is:

or a pharmaceutically acceptable salt thereof.
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12.  Use of a compound according to Claim 1 or a pharmaceutically
acceptable salt thercof in the manufacture of a medicament for the treatment of

cancer.

5 13. The use according to Claim 12, wherein said cancer is bladder cancer,
breast cancer, colorectal cancer, gastric cancer, head and neck cancer, kidney cancer,
liver cancer, lung cancer, ovarian cancer, pancreas/gall bladder cancer, prostate
cancer, thyroid cancer, osteosarcoma, rhabdomyosarcoma, melanoma,

glioblastomas/astrocytomas, MFH/fibrosarcoma, or mesothelioma.
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