4- PYRI DI NONE COVPOUNDS AND THEI R USE FOR CANCER DESCRI PTI ON [ 0001] The
present invention generally relates to 4-pyridi none conpounds and 5salts

t her eof , W@ 26@lchads of using such conmpounds in the treapoems20i/0zic&eases

i ncl udi ng cancer, and pharmaceutical conpositions conprising at |east one
of said conpounds or pharnmaceutically acceptable salts thereof. [0002] Met,

also referred to as hepatocyte growt h _factor p i's expressed
predom nantly in epit hél’f”m%él&?’&s CBROURR %Ps'({‘)&%g(e%% 5%'%'“ C8Y in

endot helial 10cells, nyoblasts, hematopoietic cells and notor neurons.
Over expression of hepatocyte growmh factor and activation of Met has been

associated with the onset and progr i i nunber of different tunor
types as well as in the pronotion dﬁéﬁggggbgyfc di sease. [0003]U. S

Publ i shed Pat gob1]APPThEEEdcaNinlatidR O8R4 58@Qs Bl4-slirBitloas esmpbandyadycl i ¢
het er ocycl e conpounds that inhibit the protein tyrosine ginqsg activity of
growt h fact orsaltathepobie mstheds fsing suchioRmpovadr i IFemPRIOERSF2SSs anti - cancer

agents. As May-Q8ingRREC LA} ABrmiLEEEI ERTREMONARPENnE A leADSHe-gFRAGET
conpounds that are useful for treating Met activated cancer and

advant ageous| sonhravedsax phuimegeutigiyrisecpobleseltctiieef  pat hways. _
20[0004]App||g@ﬁ@s h@%ﬁg&?%ﬁ%ﬁ%t?%&ﬁﬂ%gﬁ@ﬂgﬁﬁgﬁﬁ%&ﬁkm&ﬂ&ﬂ?ﬁﬁ@ﬁhEy agai nst

cancers depen upon i'vatlon an as activity agalnst cancers
as a VEGFR i nhipbdstarpreddpiandp it apithelisbcals bot s sbobemddengfiotimegdotbdliat he
conpound useful for admnistration of the compound.in a more.soluble form
It is nomﬁ@os%‘?“ﬁ’l By qblsis, hmrarpo 'Bﬁ'ﬁ%gﬁﬁén’\ﬁ"t‘ Hgig?tfbf (ebrvglﬁzf(glﬁ i icol ogi cal
profiles as CripRAtRE ghwih faoish BeNdciyatiod Dk Menasdieti ass@iear witlotp ousedsdf or
treating Met activated cancers, . and that have stability, bioavailability,
sol ubility, tPROERPANINE NGOt SHEPEE R EXPey &) Hielbasch e PEATAQHR 9 ugabi i ty.
BRI EF DESCRI PLLENa & qidhle. DRAW NGS 30[ 0005] The invention is illustrated by

reference to the acconpanying draw ngs descri bed bel ow. WD
2009/ 094417 PCPO0RI2009/D Bebisbed Patent Application US 2005/0245530 AT discloses

15  monocyclic heterocycle compounds that inhibit the protein tyrosine kinase activity of
growth factor receptors such as Met, thus making them uscful as anti-cancer agents.
As may be appreciated, there remains a need for anti-cancer compounds that are
useful for treating Met activated cancer and advantageously have activity against
other cancer pathways.

20 [0004] Applicants have found a potent compound that has activity against cancers
dependent upon Met activation and also has activity against cancers as a VEGFR
inhibitor. Applicants have also 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.



100061FI G | shows antitunor activities of Exanple | and Exanple 2 agai nst
GIL-16 gastric carcinoma xenografts. [00071FI G 2 shows antitunor activity
of Exanplweo 2eid@sed7 orally once daily for 14 days (apcpusodemnate dosi ng)
at 6.25 npk (ng/kg), 12.5 npk, and 25 npk agai nst 5U87 gl i obl astoma
xenografts. 100081FIG 3 shows the pHsolubility profiles of Exanple 1 and
Exanpl e 2. SUWWARY OF THE | NVENTI ON 100091Descri bed are

e PRSI o) h sn kil Fhos VB £mof 1 38 Burblie] SRl Wher € 'y G

substi t ut ed wiiTh-I6rgestoe camon@nafenGiatthal ogen, cyano, and/or -NRIR2; ISZ is

al kyl, cycl oa a r erocycl o opti onal substituted th one or
more of al kyl EOB@ gll bgé& OWQC‘VQW or ﬂ'ﬁf}%PPE 41 X%?ﬁ@ ﬁhy .73 d&li% and R4
are i ndependent days tdn@m@/dafotcaddsmlg) atli@@lﬁﬂlq%hfgﬂ(gqi%@rm@@dmmﬂnﬂh@%amﬁeUti cal

conposi ti ons st one 20 conpound of Formula (1) or a
phar maceut aﬁ?ﬂﬁ 6?%0 Bt thereof; and a pharmaceutically acceptable

carrier or dijopeg)t . ﬁl@ﬂi%ﬂd:%rth@ﬁ‘i ssi@mw?@mWf@aasfch%dfa%m [gating cancer

conprising admnistering to a manmal in need thereof at |east one conpound
of Formula (1) or a pharmaceutically acceptable salt thereof.

SUMMARY OF THE INVENTION
[0009] Described are compounds of Formula (I):

F Z |
|
o T
Cl X
[ P
10 HN" 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 1s alkyl, cycloalkyl, aryl, or heterocyclo optionally substituted with one or
more of alkyl, OH, halogen, cyano, and/or -NR*R*; and
R! RZ R, and R* are independently H and/or alkyl.

[0010} Also described are pharmaccutical compositions comprising at least one
20 compound of Formula (I) or 2 pharmaceutically acceptable salt thercof; 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 feast one compound of Formula (I) or 2
pharmaceutically acceptable salt thereof,
25
DETAILED DESCRIPTION
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25 DETAI LED DESCRI PTI ON WO 2009/ 094417PCT/ US2009/ 031649 [ 0012] Li sted bel ow
are definitions of various terns used to describe the present invention.
These defwordivemsisapply to the terns as they are used thEDUGHOND3I164Pe
specification (unless they are otherwise limted in specific instances)
either individually or as part of a |arger group, 5[0013] The term "al kyl "
and "al k" refer to a straight or branched chai n al kane (hydrocarbon)

radi cal_cont aj mgg LR belb HAIAIRAD0 AT cRLSKET 8k ApIest @ 6 car bon

atonms, and no refer 1 to 4 carbon atons. enpl ar "aI kyl "
and/ or "al k" groips. Thﬁﬁbd@fmltidmtamdrwuh@tmm»mth@dal@ Qbedfﬂm)u@iéa met hyl ,

hyl | b hexy!
LY PrOPY o SRR P sk Bl B iR b She

refers to an maivkmthMIpMOfaalakgm gioaplp cont ai ni ng from 1 to 4 carbon atons
and preferabléﬂfromltOZ ed with

reference ¥ o WAL ky ol iy @‘%%B‘Q‘?fﬁ‘étoélﬁﬁgigm%gmtngfeg Ea'P(%H(? nunber of

carbon at ons {he: o6 04H) A4 EMiRhE frofar to §% 35BbiEatob Préfenily 1ok %aﬁl kyl "
includes a 15 bond and an al kyl group contalnln? 1 to 4 carbon_atons, and

the term " Cl - @akavjeyms, prst @prg m@eiaﬁkﬁpﬂgk Brarog ptomeniErgmaley o 2%y Ear bon

atoms. Exenpl ?r{dYOrl“QIEBF;O JNLiuEY BRSe hdAGidEE to, lPdi‘tcxﬁﬁ;ﬁc '?ﬁ’éth)ll'é?ﬂ)ﬂ 8flogyp, for
exanpl e, meth ropy I sopropyl, utyl, and i sobutyl .

[ 0015] The "al kw:bpsd,rrdbzdyl okl p@ﬂ)ddpxmlamlbéy}nb@ﬂtﬁnﬁmtﬁyﬂ@&iéé%ﬂ @téd with one
or 20rmre¢ gdl yents, preferably 1 to 4 substituents, at any avail able
and subst BIre’ position. Exenplary substituents i ncI ude hal ogen (e.g., a
singl e hal o syoos4]i t UBhd tem “Mwbt&i@lérdﬁah o esnj‘lal%{y!”tauéfnt ‘@il ggredpragntainingt he

A kyl or oup. baPing 4 sers i xeberf ARG o §1 0T HpbhORia YhafE SRR oy ) 2,

and cyano. 25QQd6)iTefd@ictno @yitydat b gréf ﬁhbSuﬁs@mﬁ réfblxlslttythﬁat:mbatoéd
hydr ocar bon group containing from1l to 4 ri n%s and %I‘é? qar bl?x? atons per
ring. Exenpl aﬁsa\j bnATBRIK S0P PEY FeR A Foifeamp tth%lFeémngt’" it wgiE 2 £ or

exanpl e, ‘13?/ d%b! b alﬁmnag%mmm p!oap&mowawngyﬁidqhv@eéuh “caggieycl oheptyl .
a

The cyclo group can eotlo ‘il substituted with one or nore
substituents, rmewaﬂlafbgsﬂunb qutamn@bg)t atfeptasomsa tExgmplanolaw sl aligs BEUBhd

cubet 2B o0yl B ARDAR iy FURRRLAEN BB ST el oo

10017] The t er nbitgl pld'iscbafybrs to cycl ic aromati c hydrocarbon groups having

from [0015] The “alkyl” and/or “alk” group can be optionally substituted with one or

20 more substituents, preferably 1 to 4 substituents, at any available and substitutable
position. Exemplary substituents include halogen (e.g., a single halo substituent or
multiple halo substituents forming, in the latter case, groups such as, for example, a
perfluoroalky! group or an alkyl group bearing -CCls or -CF3), hydroxyl, -NHa,
-NH{alkyl), -N(alkyl),, and cyano.

25  [0016] The term “cycloalkyl” refers to a fully saturated hydrocarbon group
containing from I to 4 rings and 3 to 8 carbon atoms per ring. Exemplary cycloalkyl
groups include, but are not limited to, for example, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, and cycloheptyl. The cycloalkyl group can be optionally
substituted with one or more substituents, preferably I to 4 substituents, at any

30  available and substitutable point of attachment. Exemplary substituents include those

groups recited for substituted alkyl.



1 to 2 aromatic rings, such as, for exanple, phenyl, biphenyl, or naphthyl.
When the aryl group contains two aromatic rings (e.g., bicyclic, etc.), the
aromat i c wopge/epmy7 be joined at a single point (e.g., bp@PREshyE40f USE
(e.g., naphthyl and phenanthrenyl). 5The aryl group can be optionally
substituted with one or nore substituents, preferably 1 to 5 substituents,
at any avail abl e and substitutable ring position, or where val ence all ows

on any rings fyypgd of . | .ar bstituents i.nclude
aI kyl and t ho{fse r ouptécat%ltggl ted c&orggos% lé(f Jﬁ?ﬁ%@ﬁgﬁgagon %ﬁﬂﬂ@?‘ﬁ% f't & s
"het erocycl e"l to" ?rreoleatcmmgb iso¢h @mnfbr Lieetpdo, pb@n@i biphc:fyﬂ e nﬁ;ﬂntHyMI Wedfsat ur at ed,

partially sat t 0 | |y unsatur ted heteroaryl") or
nonar omat i c c?&ﬁ% § ﬁgcrog{éﬁlg 'tj“f’%%f)m Perings ¢ e%ﬁ%lf’ e hchc?rGfmr‘i‘éﬁﬁé? B Bonocycl i c
or 7 to 11 nejpbed ek dgdysdiniGe £ bighGybloe fBed@\l, ﬁ@plﬁﬁyl he@sken@iBeh@l.eroatomin
at least o efarb n_atom containjng, ring Each ring of the heterocycle,

het er ocycl AR BPGEY ‘F?P“@B‘H{Yaﬁ“PﬁtWﬁedaWWé?‘é’r%ﬁi%‘?ﬁW“%’éwéreim abyy 3, or 4
het er oat ons SBioeﬁi:Bﬂltﬁan”At adpaMilafle aaﬁ{"@lbﬁftuté‘blc Ymg?\l(%lttolﬂeml\dvlﬁWa@{nccs

hct er oat on(s) rmay opti onal |y be oxidized and het er oat on('s)
optional Iy be"“l’tﬁ‘&’ap@ﬁ’i‘ﬁ gy fusad H’eﬁtt@ﬁlt?@y‘@ﬂ"ﬁo ﬁ@'@ﬂ%?‘tﬂsilwcmﬁ)mclﬂéﬂé gkylcycl o may

be attached tfg,dttﬁ}ge él%q&h@g% f&fsuf) ggﬁ gqul e at any heteroatom or carbon
atom of the ri n&d ring system et'erocycl e, heterocyclic, or

het er ocycl 0 dﬂ@ ca"HlCU@'wd‘b@GnOcm ' fatcrtmmghc{i%d ‘I‘i’al:mh@ygdoi’ rifered fidlyt achment

w th at Sul Litue sel ected
from al ky 3&%%%85 gfgtagad'ﬁ %P ! fs?l:i} ?Sﬁ ul?‘f%% B atlf (z e( 0 C.L?ffﬁ%@ﬁrﬁ’i ar
monocyclic hetomltowt;ct eslic petpytbayd, fa sxangle, Bab emﬂmbe}eesndnleﬂcudeﬂbut are

not limted t e . 0Xi tidin rrolidinyl;
pyrrolyl; pyrgz or'y ere%“gtgl‘:\%wg Syﬁ%?’égﬁ‘l’?%vﬁe%ﬁ gﬁ’f@fi?ﬁ‘ 0 &E{Eﬁé%‘? inyl ;

i m dazol i di n)darboﬁimmﬂtajﬂmg ﬂ%g’iZlDich dln@yf the ha@m@z'cw hcﬂMlocydIl&Q%aZO' yl;

t hi azol y1; thi adi azol zolidinyl; isothiazolyl; |soth|azoI|d|nyI

furyl; tetra Eﬁ"?fﬁ”ﬁlw “‘P‘r‘ﬁﬁ@ ﬁmoa%?}f‘)éli”d’wlz 3ppisbhetAPHYNS selicisd fiom ny| ;

2- 0x0pi persazixyd, andoPH,aicRARE ﬂ'dﬂ&klsgct%%ﬂtsﬁm@@bfwdl B G@8&ERNY!
azepi nyl; hexahydrodi azepi nyl; 4-piperid pyrazinyl;

pyrim dinyl: PgNihgEsaRums) e %’EPWV be tiIMt%lE@P@/I Y i/lﬁté@ﬁlép’i@a lhgterocyclic, or
t et rahydr opy rl}%&)’dcycimﬁ{a@ he Ia!tzﬂ:m:d to 3 Iféh@ﬁﬁ drbl?ﬂlc' n%féculcta!? émt&glfﬁé)llﬂ y!

sul f oxi de; thi anor phol i nyl fone; i oxol ane;
t et r ahydr o- 1,cerbgh @best ¢f‘ﬂamy1g or 1m<2@0®/ ngm&:m@u: wsz:@mt:l@s e6ltkSerocyclo

100201Exenpl agrl é’ugtyaﬁ %e Hb&ltﬁ%& & e%?x%%xﬁi%?e )P}a% (P;:f ﬂ%gfgnl&cgll? 3 Fti} A le%s?tﬁxgc(r)f);%lc | os

i ncl ude, but are not
benzot hi afol ;slubstlbe:mzprstfema&;ﬂw Vg4 hxbstztmorwediqcltqd fbmmlbydaadd&mé stitedifenzot hi enyl ;

qU|nucI|d|nyI yl; tetrahydroi soqui nolinyl; isoquinolinyl;
benzi m dazol yfjbsglguet%lz)%wranyl i ndol i zi nyl; Sbenzofuryl; benzofurazanyl;

chrononyl ; cqoom i nwmmba@zmpwg?aw h,cteeacpa@d hét¥loGy By, Bpmérbéwios i ndazol yI
pyrrol opyridyl ; CI?uq; sfuch as for exanple, furo[?2, ]l pyri di nyI
furof 3, 2- 14y Ay byt ed’r?{j 'f“ﬂ?fbfr)z 08B PAVIRY QX“Eﬁ ﬁ%ﬁtﬂkﬂbﬁ!‘b‘éﬂd@w bnyl ;

di hydr odi oxi ci@hem @&ﬂh&?h@fﬁﬂnyl %RM@I&@! sﬂidaﬂﬂ)hyilmxdﬂbhmr&hd&@&kcﬂﬁyl
di hydr oquj nol i nyl %@Efﬁidro qui nazol i nyl, such as, for éxanp

3, 4- di hydi%- #X#sebik Hak otoxeaplinyl spzolyly F%@M rtwdlazawd thlazohdmyl
t et r ahydr oqui; Q@b AWl isothiazolidiny!; furyl; tetrahydrofuryl; thienyl; oxadiazolyl; piperidinyl;

piperazinyl; 2-oxopiperazinyl; 2-oxopiperidinyl; 2-oxopyrrolodinyl; 2-oxoazepinyl;
azepinyl; hexahydrodiazepinyl; 4-piperidonyl; pyridyl; pyrazinyl; pyrimidinyl;
pyridazinyl; triazinyl; triazolyl; tetrazolyl; tetrahydropyranyl; morpholinyl;

30  thiamorpholinyl; thiamorpholinyl sulfoxide; thiamorpholinyl sulfone; 1,3-dioxolane;
and tetrahydro-1,1-dioxothienyl.



100211The phrase "therapeutically effective” is intended to qualify the
anmount of each agent, which will achieve the goal of inprovenent in

di sor der wp@v@pwlobiirnd the frequency of incidence over tpeptusEndonkieach
agent by itself, while avoiding adverse side-effects typically associated
with alternative therapies. For exanple, effective 15anticancer agents
prolong the survivability of the patient, inhibit the rapidly proliferating

cell growth a iated wi.th the. neopl asm ,or effect a r i of the
neopl asm [00@?‘%% E{‘)Wd%fﬁaécy‘glfcr}l‘—:ge??ﬁwgb’&Fr)emf%?h%rﬁ’é)éﬁ?tél%%cﬁcgahcg@g’ al so

wi thin the sceparfot tifitsd fonfoe Brangile, indoky 1 tieximdohd plehtsitzohd; empddayetyLher ei n,
aci ds. and basEE oTHOKHAEPOH 2 aHE RO BBb AT ORI ) cont ai ne. bot h
a basi c i et ¥raifartiscdTinBitly1:N&quinb Mt Sbnkighi@izBIYT; ib@rizﬂﬁ)l'ra@ﬂ}lﬂ(ﬁbiizaz@d an acidic
noi ety such as but not limted to a di hydrogen phosphate group, zwitterions
("i nner saf t sbonzefgylihengadireey karomery i oumatiad: RrdvRyheipdi:  sal t (s) " as
used herein. NRGE U : ¥l IriBnyl. 00 ¥ kfample, furo[2,3-

25physi ol ogi cglpﬁi/ accg%?%giyhe’%ygg@?@%?’eﬁgéjg%cg?yr.’e%d, ?;I’t hougn[hp %tlﬁg[r salts are
gl so useful, e]p;_grjdinylrtftlrcii?ﬂé)ﬂll;cymiltdirl]l@}], Epldrfin‘b[?éhblpgndlsyfe@libym?fr?ﬁodﬁwfgﬁ;ef enpl gyed
uring preparations, . S he. ¢: . . may be forned,
e L e S e
or base, suchdiagdraquisdinyy dihgdioqainmostityl, such as, kampls, iagdroreoxion whi ¢ e
salt precipitates or in an aqueous Onedi,um f ol. | (i)wed by |yophilization.

[ 0023] The!Bhr §4gazo é%%%'@(]ﬁ‘@‘&}"ﬁ?ﬁgt&% Aoty (s) " as” used herein,

unl ess ot her wjgag1]i NAdTESpIREke “tREDHEREI B dGvEanNintindéd g qpilEY fRaeloagiotal |y
acceptabl e anions or cations, such as the hydrochl ori de, hydroprom de,
hydr oi odi de, ch pge whigh widaghicys; e peakpBIMIEREESAR disoey S&Vid)r/ﬂs% &f e,

I soni coti nat efre(ﬁﬁﬁéﬁ&f‘?ncideﬁgé RleBrreatBbili OF bRh Gger b 1@l whACBidind diRbiSe
tartrate, pantofhenate, bitartrate, ascorbate, succinate, maleate,

genti sinat e, fiderafifeatseypigtiysorvatated vGihudtametie tcrapies yijoa exampden terdivat e,

format e, en al iy I - _ ate, sulfate,
benzencsurt ondtgus: el B (TEALRRY ot Bk, THIRES bl

1, 1' - met hyl engrohifesating ctly ghooxtyasSeciraghw itfotht eddplasal, tiseffcPCORgkSompd tireds  of
Formula (I) formsalts that can, for exanple, be used to isolate and/or
purify the colP8tifids of Formula (1). Salt(s) of the Formula (1) 10
conpounds canjgge2[f or MRelcdiyhonhdyof Exanph €) foraaalts wigctaarEaksonufithin(thg scognpound
with, for exag}gl e, an _equival ent a%m,),unt of acid.or base idn aéﬁegi um t hat
al | ows the t holhi imgptiey Thgigrmy sali(po s epippiddiorel dRues e a0diop Pl ed out

or be i sob@t eghi¥k@mkY ARRiAJrZAld B8/0r bRAREhEYSIMI REN. aridditbnsahdn(s) that the
conpounds of Formula (1) can formw th 15inorgani c and/ or orqanl c acids
1

i ncl ude, but eepayad of FayuledDicontaipg both # HAyis BOiCh gYch@e but not limited to a
pyridinyl group, and an acidic moiety such as but not limited to a dihydrogen

phosphate group, zwitterions (“inner salts™) may be formed and are included within
the term “salt(s)” as used herein, Pharmaceutically acceptable (i.e., non-toxic,

25  physiologically acceptable) salts are preferred, although other salts are also useful,
e.g., in isolation or purification steps which may be employed during preparations.
Salts of the compounds of Formula (I) may be formed, for example, by reacting a
compound of Formula (I) with an amount of acid or base, such as an cquivalent
amount, in a medium such as one in which the salt precipitates or in an aqueous

30  medium followed by lyophilization.
[0023] The phrase “pharmaceutically acceptable salt(s)” as used herein, unless

otherwise indicated, includes salts containing pharmacologically acceptable anions or

-5-



acetate, ascorbate, benzoate, benzenesulfonate, bisulfate, bitartrate, acid
citrate, citrate, ethanesulfonate, formate, fumarate, gentisinate,

gl uconat evo gloyeesenat e, gl utamate, hydrochloride, hydr oRFRudde031649

hydr oi odi de, isonicotinate, naleate, nesylate, nethanesulfonate, nitrate,
pant ot henat e, phosphate, acid phosphate, 20saccharate, salicylate,
succinate, sulfate, tartrate, p-tol uenesul fonate | act ate, and panvpate
[Le., | t-met ne-hi sy WINqelgobe oat saltscanbe
formed in acc%}[llc)iﬁh%]ecp\%? h&%%@%ﬂﬁﬂ e, }H’dm%p B C% g OL8HK cb‘?la%tf&“ﬁ%Fy skill in
the art. 1002€aEeenphaphatd)add phcsaihatte(, &)mlt:blatatet hteta&pmpmmgbmcﬁﬁteﬁﬂmmul a (1)

can formwth i and/ or or bases are not limted
to, for exanpt¥® %%&R?fﬁﬁ %R?-P‘é’glcfl%‘ éf?‘l?ﬁic a“ﬁ‘érlb%\tf’ Sé“é"i"f"é" "?E?@W as, for
exanpl e, SOdlgUi’(h*‘.lhdté ikt @ ehuddaitad SsHicdions@) h&ylat, kbt eahdl, netal salts,
such as, for exa cal ci um and magnesi um salts; sal ts formed with

organi ¢ basesb C“é‘ﬁ‘é‘h g@éamafcome@ﬁ%ﬁ%lﬁ@a cpthpngtionus sulte penasnestifonsts fes,

2- am no- 2- (hyﬂr@%&mﬁmwa}\@ baARGREG ¢ 31 4. %thﬁché §§I@Jﬂ?d1@£ 'Bfndﬁh)thoatw]drabam nes
(such as, for exanple, N, N- bi s(dehydr oabi etyl) et hyl enedl am ne)

30net hyl - Dglﬁﬁk&m ncs, N-nethyl-D-glycam des, and t- butyI am nes sal ts
formed with ac, I and
salts forned yﬂﬁm n%aggoeuﬁ%&g&%ﬁmﬁa ngogégg&etgg Ca{ %‘ \A%fé“'b% ‘Lé((féohal i des
(e.g., nethyligoletehyd/or mm@pbjah porapmmst.ftFybimldh[{mr Sailtéss ofbllc:@mrniés(land i odi des),

di al kyl sy thyl ..dieth dlb d dia ul f at es),

| ong chain hazfo?%oﬁi‘?dq%anb o (ﬂﬁ’ folrgﬁdrm i ' RS ‘%/mglr?gﬂ C%IB?@% %ﬁli ori des,
brom des and ﬁoockadm}:) an armd/a&medm;dnt dsfaabiddeﬁa(cen gm,ednlnﬁnrw@tlallasmdthahﬁll@t hyl

brom des) to gquater basic nifr. en-cont inin Such salts can
5be for ned mfg?f& @ g% Cﬁ’?ﬁ?ﬁ%&@%%ﬁ?*%ﬁ)&%ﬁ Y ‘aq’ﬁg?oi"égfjsﬂ? ordinary skill
inthe art. [l@é}&?l]zafﬁb‘;e term ‘prodrug” as enpl oyed herein denotes a conpound
whi ch, upon a@irﬂ |strat| to a subj ect, undergoes chem caI conver si on by

met abol i ¢ or %%‘B%S*t“&s) 3 [ compowgnploiia B DEs il 1) or a
salt thergpf t}{@rﬁhlﬁé‘%d/&ro@nf%facﬂﬁ %fu‘dg(b'ﬁ) ax@ﬁ@t 10k Q&"ﬂaﬂn@r thau@ t . For

exanpl es of such prodrug derivatives, see: 10a)Desi’ odrugs, edited
by H. Bundgasicetate( Eresbatp, @HZ%QSWIZ%WIM%%&@%II 0, lEﬁthmB@@ylmeol 112, pp
309- 396, edi tggl:D¥iknesHit e a r;@ﬁ o b)

Text book of Drug De5|esn g%g:r Oﬁmt?ofuwéﬁ% Qe% Igfgg %t&% aa!r dzil_tar sen and H.

Bundgaar d, Ct'fammateﬂlydm@elsu@;hadrdbrmmcl haaitmoxhda)iboﬁilcadmtegmalbatby H.

15Bundgaar d, 1 1991 rd, Advanced
orug ool ver ) Rue: a8 S Fimonms phahip sl GERE

anplificald orb,aachamtwmdylhle,rsacainamam&td Imtraalpaotulewcsulfondte Bymfchasli s of a DNA
fragnent that results i api.es % %‘P?ée)ﬂ) ene or 20 fragnent of

the chronpso FREMORC i c’hp@%ﬁ@c é’h‘c@d@ﬂm"[’ BseuchsplitspaPRd Mot

rrut ation" as ysed 1h@f5c@kdﬁné’6&ﬁ&ﬂ§m@th@c%'kﬁ8\tvhléﬁa%ﬂ%@oﬂd%aﬁhﬁqim%éﬁﬂuence of
resul ti ngal n a Met protein that is constitutively (i.e., permanently)

phos phor yI at d8026] 00 JBeTRErpPAsiEaltts HEF the qomponrds o Formgda @h@d forar with neans
the ability ofoddic iRor or ganic bases include, but are not limited to, for example,
25  ammonium salts; alkali metal salts, such as, for example, sodium, lithium and
potassium salts: alkaline earth mctal salts, such as, for example, calcium and
magnesium salts; salts formed with organic bases, such as, for example, benzathines,
dicyclohexylamines, 2-amino-2-(hydroxymethyl)propane-1,3-diol (trisamine or tris),
hydrabamines (such as, for example, N,N-bis(dehydroabietyl) ethylenediamine), N-
30 methyl-D-glucamines, N-methyl-D-glycamides, and -butyl amines; salts formed with
amino acids, such as, for example, arginine and lysine; and salts formed by using

agents, such as, for example, lower alkyl halides (e.g., methyl, ethyl, propyl, and

-6-



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 celhubdoeli®l i feration, notility, differentiati opcomgdioposigavi val
[0031] The term "patient” as used herein enconpasses all mamral i an speci es,
I ncl udi ng hurmans, cows, horses, dogs, and cats; and preferably, humans.
30[ 0032] I n one enbodi nent, conpounds of Formula (1): (1) or salts

t hereof are p

rqvi ded.,, wher eijn: s H, .- - =0) ( Q). 2, .1OF: -0C(=0) z;
Xis Hor al k?‘ﬁyl&gﬁ}ﬂ‘8%&}2?109“‘%%6‘2&0{‘%5‘?%“‘% { Sugt?ltés % "%’%éh}(f)lf &IWaI ogen,
cyano, 5and/ odibntiRhfRPdiamy! sulfats)] Isngttei halidseqk.gakiboyl, lavmylydnyristyl ahét cr ocycl o

optionally substit

-Na4; and R, St#ylq
one enbodi @nﬁlenéthﬂ
wherein Gis H The

ed with one or nore of | ... OH hal ogen, cyan, and/or
,*'lﬂ%v%foﬁﬁ&ara%‘? 1°Htﬂ‘8?9e‘ﬂ’&é‘ﬁ3ﬂ“5¥‘ﬂ“§ﬁ&éf%’r e&Fﬁ?P‘? 10[ 0033] I n
B OAREY Rl Rferfiod Fadlcaitdgbn @bnt@inmglstoubh e kaltsican pr ovi ded
conpound of this enbodi nent has the structur

represent et bl redinacqordance yith ;ethedidauwrriea peyayotfvedivry HeH iy ﬁg¥1l) may

exist in the f orm r.epk ) e. Ak Sa QB RWAd whidd 89! ) . WO
2009/ 094417pcfflﬁﬁgZ005?%‘%@*84@5%%3%]%lﬂé’gggﬁﬁ@?@?ﬁlﬁ t he p{aer_rr\g ]"cglgpound of
Fornmul a (1 1) "aduwmidistrammioamdjet, ukdegeds ghqntiyal whiseeiion b mealiqtic peghemicad ¢ he

conpound of FQ%WEL
conpri si ng t he k&S

& 1§ bibta 0ol Bl G RUM e 5% ERBerd P Phriddl £ off! XTUT €

the cno

prodrug(s) are well known in the art. For examples of such prodrug detivatives, sce:

10 2)

Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and

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 F. Bundgaard, Chapter 5, “Design and Application of Prodrugs,” by H.
15  Bundgaard, pp. 113-191 (1991); and

c)

[0028]

H. Bundgaard, Advanced Drug Delivery Reviews, 8:1-38 (1992).

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.

10029}

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 (Mct) 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 “paticnt” 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 (I):



[ 0036] I n anot her enbodi nent, the conpound of Fornmula (Il) is provided as a
5salt. Exanples of salts of the conpound of Formula (I1) include, but are
not | i m tweol2d00/004401 f | uor oaceti c acid and hydrochl oric agd¥lu$Rbdiesi6490037] I n
one enbodi nent, conpounds of Fornula (1) or salts thereof are provided,
wherein: Gis -CHX-OP(=0)(OH)2 or -CHX-0C(=0)Z; 10Xis H or al kyl optionally
substituted with one or nore of OH, hal ogen, cyano, and/or -NRIR2; Z
is alkyl, cycloalkyl, aryl, or heterocyclqg;optionally substituted with one
or nore of al kyl, OH halogen, cyano, and/lor -NR3R4; and 12', R2, R3, and
R4 are independently H and/or al kyl. 15Pgetgrably, X is Hor nmethyl. The
conpounds or salts thereof of #ghis A are useful as prodrugs of the
conmpound of Forrmula (I1). Upon & i a mamal , conpounds of

t hi s enbodi ment or pharnmaceutig - ts thereof, undergo

chem cal conversion in vivQ by] netabolic or chem cal processes to yield the
conpound of Forrmula (I11), | 38] I n onc enbodi nent, the conpounds of
Formula (1) or salts thereof e provided wherein Gis -CHX-OP(=0) (OH)2, X
is Hor Cl-C4al kyl optiondMy "ubstituted with one or(pore of OH, hal ogen,
cyano, and/or_- . and R. d R2 are independently H and/or al kyl. The
conpounds of(Pﬁygkgﬁgggﬁﬁgﬂ?d%gvgm?We 25structure of Formula (111): WO
2009/ 094417PCT/ USZORY, OGHEASP(FORB8hPoefaraly=0;i s H nethyl, substituted

met hyl, ethyl, or substituted ethyl: nore preferably, X is Hor nethyl, and
nost preferably Xf’s“%—?r aSIl?’( Oﬁ@ﬁﬂmgﬂﬁf"?ﬁﬁ}‘ AR & p9F P Offelplegensvana. ded as
phar maceuts cadnliyr ace'@pt abl e salts, for exanple, ethanol am ne,

bi s-ct hanol am ne, trisamnc, bis-trisamne, or N-nethyl-D-glucam ne 5salts.
An exanpl e of a cdnpalirecxsfoatiatl giler hptpropydlaontivaalionpbined with Peretul a

(I1ia): raN )@ alkyl, OH, halogen, cyano, and/or -NR'R% and R', R, RY, and R* are

independently H and/or alkyl.

10 [0033] In one embodiment, the compound of Formula (I) or a salt thereof, is
provided wherein G is H. The compound of this embodiment has the structure

represented by Formula (II):

HAN- N (I1).
[0634] The compound of Formula (II) may exist in the enol form represented by

15  the formula below:

~
Ho

[ N -

iI::]/ O  OH

O F
Cl I X

o
HoN- N (11-enol).

-8-



OH 0 H2NN (111a), which may be provided as a salt. Suitable salts of the
conpound of Fornula (11.1a) include, but arc not limted to, ethanolam ne,
bi s- et harghamion8ssitri sam ne, and bistrisam nc salts. Thectaspmunsisiof
Formula (I1l) or salts thereof of this enbodi nent 10are useful as prodnigs
of the compound of Formula (I1). [0040]In one enbodi nent, the conpounds of
Formula (1) or salts thereof, are provided wherein: Gis -CHX-0C(=0)Z;, X is

H or alkyl dﬂggllﬁlsl éﬁ bﬁ;[c:}:%ft%qi:rvr%ﬁ‘ Qorﬁé]o%ln f froo e{a%l())q?ld “9&11 Wil of CYano,

and/ or - NR R2 clo optionally

substi tut ed \A/Fblhmme) WheréiMIGes O réfekiplthe c@nhpohh&i ﬁgennuieylam;heﬂ&wfdmr - NR3R4;
and R, R2, R3, and R4 are independently I—l@ nd/o r . Preferably, Xis H,
G - Caal kyl , ofcSppdpim. of By YRS SRS NSy t‘b?“é’f‘ zf“qu met hyl , et hyl ,

subst i t ut ed MRiodY] 9{alﬁ)%%rhﬁddltxrﬁ&tQh@éﬂmpo@ﬂ&ioﬂ"fﬂ)‘iﬁmﬁr(ﬂfi@ﬁ)ﬁhﬁdéd abhor net hyl .
Preferably, Z'is C| Coal kyl, substituted Cl-Céall C3- C6eyc) oal kyl

substitut efl Cslt Exepplenaf selis of thegrmond el gmeldyll) 1“6‘;9’9‘? SHaie Wtéﬁﬂ?fll t ut ed
nonocycl i c or, t]%NHSSC“%%E%taﬁ& gga{géh%”b 3) ﬁ’ referably, Z is C-C6al kyl
ere e

substituted WI % terocycl o conprising one

ni trogen het ef@afjom Irsormmrrénqunysnt obmptiwng ofdivdmpla Ple of ghltagheregf ¥aps. The
conpounds of Formul a d‘) or salts thereof of this enbodi nent are useful as
prodrugs of tH@VEiS?lrpw hd"of Fornul a (I'1). [0041] I n anot her enbodi nent, the
conpounds of For muas {£LHX-0P(-8Sak OH)toneCBEfQC@E0725pr ovi ded wherein Gis: NH

oruhr, S. 0 The conpounds of this.enbodi ment ma d,as salts. The
conpounds 18 5sal t< 1§ HaF alky! wpfopaily st HB'E)%WH? é’r‘&’oges%ff(%ﬁ?’% LER) 58 Sys of

the conpound gfy¢/&afNmk@a (11). [0042]In one enbodinent, a conmpound of
Formula (I) or a salt t hereof is provi ded said c

10N- (4- ( 2- Ani no- 3- & i Bpdpyeioaknaayl 85(%“2‘?W!W‘BWK@W‘?@}“%"%WW PESF opheny 1) -
more of alkyl, OH, halogen, cyano, and/ot NR'R* and
R, R% R®, and R? are independently H and/or alkyl.

15  Preferably, X is H or methyl. The compounds or salts thereof of this embodiment are
uscful as prodrugs of the compound of Formula (IT). Upon administration to 2
mammal, compounds of this embodiment or pharmaceutically acceptable salts
thereof, undergo chemical conversion iz vivo by metabolic or chemical processes to
yicld the compound of Formula (I).

20
[0038] In onc embodiment, the compounds of Formula (T) or salts thereof, are
provided wherein G is -CHX-OP(=0)XOH),; X is H or C;-Cjalky!l 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 structurc of Formula (I1I):

o

X o

T P-oH
N |

HNT N (1.



4- oxo- 1, 4-di hydropyri di ne- 3- car boxam de (1);

(3-(4-(2-Am no-3-chl oropyri di n-4-yl oxy) - 3-f | uor ophenyl car banoy1) - 5- ( 4-

f 1 uor ophewy 3jevseaxopyri di n- 1(411) - yOnet hyl di hydrogen phegoiabsosied
(S)-(3-(4-(2-am no-3-chl oropyridi n-4-yl oxy) - 3-fl uorophenyl car banoy1l) - 5- ( 4-
15f | uor ophenyl) - 4- oxopyri di n-1(4H) -yl ) met hyl 2-am nopropanoate (3);
(S)-(3-(4-(2-am no-3-chl oropyridin-4-yl oxy) - 3-fl uorophenyl car banoyl) - 5- (4-

fl uor opheny1) Xop i 0= . but.apnoate (4);
(S)-(3-(4-(2-g'€r{$’ﬂo 3’y‘8 P‘%’E’o% rut%?‘ﬁ hiipe‘fng‘” "g?"%ﬂ& hgbr%?m ‘é*&'i%éﬁ%@l)-&m-
f 1 uor opheny1) mdwcpxeiqaylnlycﬁ Es-ﬂoxzhi-rbthylmﬂtdmt pzafe&mmﬂfﬂ-{ nEhehc}dnnﬁaﬁcarwat e (5);
20(3-(4-(2- anly 53? gl or op - 3- quorog é@arbam)yl) 5-(4-

f1 uor opheny1)-4™Y cgﬁ -pﬁv Par‘i%‘? Vcaﬂrfﬂgcﬁﬁa A&t BoW ate (6);
(S)-(3-(4-(2- amnnmn&cghl,@m@wamﬂb I‘tnﬁ’rﬂln’l@lﬁé)tn%nﬁxlxdl@m e anbanmy 1) - 5- (4-
fl uorophenyl) - 4- oxopyri di n- 1( 4H) Pgrrol i di ne- 2- car box&ﬂat e (7);
(S)-(3-(4- %/ 2-3}H5-rb S Cd%fawmpﬁm@i 0&9@6&"3/()1 & thafompprernf Fearatiyl) - 5- ( 4-
25f | uor ophenyl ) - 4- oxopyri di n- 1(4H) -yl ) met hyl gyrrolidi ne-3-carboxyl ate (8);
(3-(4-(2-am no-3-chl oropyri di n-4-yl oxy) - :1’ sphenyl ear banoy0- 5- ( 4-

f1 uorophenyl) - 4- oxopyri di n-1(4H) - y1) net piperi di ne-4-carboxylate (9);

1- (3-(4-(2-am no-3-chl oropyridi n-4- )K}I ox)- fT uor ophenyl car banoyl) - 5- (4-

f1 uorophenyl) - 4- oxopyri di n- 1(F et Myt pipPexi di ne-4-carboxyl ate (10);
5(2S)-1-(3-(4-(2-am no-3-chl or |di A- 4 3-f| uorophenyl carbarmyl)-S-
(4-fluorophenyl)-4- oxopyr| di

or
(3-(4-(2- Am no- 3-chl oropyri fli n44-yl oxy) - 3- f | uor ophenyl ear banoy1) - 5- (4-

fl uorophenyl) - 4- oxopyri di,R< -yl ) et hyl 1-nethyl phg@/&l di ne- 4- car boxyl at e
(12). 10[0043] Hcpatocyte grow h factor (HGF), also k as scatter factor
(SF), becausewigth intsbapividtdastagaldi Suitaple SEI&l(ﬂ'Iﬂ)ﬁ doapomid d@iFoiouly (11T, IS a
mescnchymal | y. dc kine known to i Itlple )| ei ot yopic
responses in 13%?#?3\‘{6‘ Shd oﬁmgglthcg@t ?‘Ba'}?m%" g’éd’ T té‘f‘a pe. aﬂ‘%”(}m | Biol.,
123: 223- 235 (tm%ahcsawatsmtr@omdsafpomﬁalmn JreMts thIEABS thismbbuRdenf 1992) ;

and Stoker, et al ure, f27 239-242 (1987)) . These 15responses are known
to includ® pras el QWIBW“gW Bt serwprdd i Feanualld)- endot hel i al cel I's,

di ssoci ati on [0h40gpi tihehé ahbda%aﬁltﬁécdnﬂmnds%%wn%@dn G&hhSthedd Myl ation of
notility (notogencsis) of epithelial cells, cell survival, iInduction of

cel lul ar nor gdgeadedhesir l%ﬁt@%r@%to)aax is iber ¢lky1@w1@@11y g@stigrdaml) . and
promotion of J,B¥ASHRLE £
12: 1357- 1362 ( 1999%2?8)% L fulbBerClyalt, a“d/t’{\]/[NR%‘ %&%ﬂ?}b W%Ji’é‘gyr b a0
(2000)), all f@ﬁqobfdappmﬂlesmumdmthloye nlgnwewaslkglsﬂﬂ ha-}lﬁg%nhazsnal so been
reported & 33 M. S}, 5 sol i.no
110: 629- 641 ?&Ef%g PRY %l"ggdiq? i %na‘g‘ﬁ%:“ friggien °"“§ it ?“cd)‘i‘ “&gl & ‘F‘t"i #’lyssue
regeneration,X wd{lrﬂi Chelhjfll, orgubstituted C;- C4aikyl more preferably, H, methyl, ethyl,

substituted methyl, or substituted ethyl; and most preferably, H or mcthyl.

Preferably, Z is Ci-Cealkyl, substituted C,-Csalkyl, C3-Cgcycloalkyl, substituted Cs-

Cecycloalkyl, substituted phenyl, optionally substituted monocyclic or bicyclic

20 heterocyclo. More preferably, 7 is Ci-Cgalky! substituted with -NH, or 5- to 6-
membered heterocyclo comprising one nitrogen heteroatom, such as pyrrolidinyt and
piperidinyl groups. The compounds of Formula (II) or salts thereof of this
embodiment arc useful as prodrugs of the compound of Formula (IT).
[6041] In another embodiment, the compounds of Formula (1) or salts thereof, arc

25  provided wherein G is:
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and normal enbryonic processes, all of which are dependent on both cel
notility and proliferation. 25[0044]HG- initiates these physi ol ogi cal
processesyd hs@mafyihi gh affinity binding to its cognate petastmp/p3tie Met
protein tyrosine kinase receptor, an identified protooncogene (Park et al.,
Proc. Natl. Acad. Sci. USA, 84:6379-6383 (1987) and Bottaro et al.,

Sci ence, 251:802-804(1991)). The mature formof Met consists of a highly

gl ycosyl at ed extern@h a- subunlt S well as a p-subunit with a large

30extracel | ul ar ih, a transnénbrane segnent; and a cyto Hasm ¢ tyrosine
ki nase domain. l enga duceg\#gi\ngg at al- results in
an autophosphofyl ted act i ated receptfor.[[Act 1 vati on jof onot es si gnal

transducti on easc&des as fihed by twans@hosphorylahvonoof key, cyt opl asmi ¢
tyrosine residues responsible for recruiting nultiple effector proteins
(Furge et al., Oncogen 19: 5582- 5589 (2000)). these i ncl
subunit of the P13-Ki é pase Cy et al.,| Ontogene,
19: 1509- 1518( 2 adapt® elns
phosphat ase SHP2 . | atter |ad ter has Eﬁe ged as the major
downst r eam do&®i ng nol ecul®"t hat becon®$ tyrosi ne phosphoryl ated in
response to |ligand occu (Schaeper et al., Cell BiolL, 149:1419-1432
(2000); Bardelli et al. cogene, 18:1139-1146(1999) and Sachs et al., J.
Cell Biol., 150‘ii' 2000)). Activation of other signaling nolecules
has 10been re d kn HGF stinulated cells, nost notably Ras, MAP ki nases,
STATs, ERK-1,°227and FAK (Taninura et al., Oncogene 17:57-65 (1998); Lai ct
al., .1. Biol Th&hﬁmouncR.ZﬁxiﬁMrﬂboﬂmt (2080 proaitiidd kuwae Eic clnpour@oogene,

19: 5582- 5589 (2000)). The role of nan f th S gna in gnégcul S has
been wel | &st b thsrrodof thiseabpdigicny gr¢ Bie a%WU f@%l%TNEP PP M8ferred to
as hcpatocyte gromﬂh factor receptor (HGFR), is expressed predom nantly in
epi t heli al cefls but has al so been identified in endothelial cells,

nyobl asts, henmat opoietic cells and notor neurons. Overexpression of HGF and
activation of ha ession in a
nunber of di f%d}‘% nt :[fn u&ﬁ%ﬁ:ﬂ{bﬂ&ﬁ%ﬁf %&qﬁ)wnh Qf?ﬂ%;{u@ag? )S&rl g%&f Ehgﬁggi? netastatic

di sease. Inltmabmzwenddmmmmndmnklng Met to cancer has been supported by the

| naivi cduatt to_papt 11 Grg D BnarRe AP AERe bR RN P AL RRAF

carci nomas ( HEGko( lduhienBipyridinedlcarboAnmide J1); Pat hol ogy', 155:517-526 (1999)).

Mut at ed forns of ve al en .i.de t|f| varl C chi | dhood
HCC, gastric car c:\&dﬁggpﬂ’%‘aﬂ e?ﬁg’ IRy Eging ‘EWQW@ ﬂ‘éoé? C‘“ﬂ a@ n)gs_ A

non-smal | cel } cAPhSsph4h (2 tensen et al.
Cancer Res., g%&? n?l3§%ﬁ?ﬂﬂhn@@%ﬁ@ﬁﬁkﬂ@ mm%ﬁ@é Phosol 535494 4 53 (2000)

ee et al gene,
and Dimzo et al. (5631(3 (-Cepmpes- @&Opyrlﬁ*nl‘hyloi@ﬁ @‘1@9‘3)‘35’3’ carhrrmgydig
further eyideggg. ?ﬁ%ﬁggl?&tdgﬂ%émﬁz(z@ﬂ)"yl)i%{cthtyh@aﬂ}{mopioﬁarﬁﬁmﬂ is based On the

over cxpression o receptor in various tunors including thyroid,
ovari an and pancreém{%O%ék@nm@ﬁ&@bnxwuﬂmﬁhsbaikbﬂWEQﬁmH§WBh§Wﬂ%k% “to be

lified t al., Ca
Roe. . 55: 10650 Teda  BARRAE PO PhEREL R ROPRUIBRENE, o 1003y

Kenworthy et al., (IBI) (3-04- (2@111(1@{3 chﬁﬁo@mﬂmz&mo((ﬁ)%fzt)mmnyICdrbamoyl) -5-(4-
fluorophenyl)-4-oxopyridin-1(4H)-y)methyl 2-amino-4-methylpentanoate (5);

20 (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)-yDmethyl pyrrolidine-2-carboxylate (7);
(S)-(3-(4-(2-amino-3-chloropyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-(4-
25  fluorophenyl)-4-oxopyridin-1(4H)-ymethyl pyrrolidine-3-carboxylate (8);

-11 -



Scarpino etal., J. Pathol ogy, 189:570-575 (1999)). TPR- Met (an activated
formsimlar to BCR/Abl in CM) has been described and identified in human
gastric eameimomg1( Proc. Natl. Acad. Sci. USA, 88:4892-gi&96s20dH5B1d4p. I N
patients with invasive breast carcinoma and in a recent study in non small
cell lung cancer patients, 5expression of either the receptor or ligand is
a predictor of decreased survival, further linking Met to tunor progression

(Canmp et al., I 9 nd . Cancer,
90: 1555- 1562 (200%(4 (ﬁgmgg%er g%&@u(jﬂz ﬁﬁl%rg%d?l%qnﬁg%g%nébatmoﬁar éell | i nes of
mesenchymnal ofrluogcpnhcmyhmypxmrldlatléélky) -dxpatied gnpbm& amelx/boxyldzﬂGFQ)

10 0046 N t al t t t
o 00de] e e sspec il 1B BURRRL o PSRRI T T

met ast ases. Emmcbphmﬁ)?ci byopynmanwe)njlylrmr@xp@e&ﬁn@mceﬁoﬁﬁdﬁ (egults in a
nmet astati c. phenoty a an e ., Pr Aca Set USA
94: 701- 706 (1997) )(gsinld(ga@gﬁﬂ’r“rori é@?ml@?dé&-ﬁ é‘&gb&ﬂ%ropgwwﬁ@ﬁ%ﬂ%ﬁy
transfornms Nl @=fluoipReryBl4-6x RE[40tyIRthy i 2-4REMBOndthy bRaRB4312688 (1986)).
[ 0047] Bi ol ogi caI a-B nlgg suog)&dals $|Pgoyz)%rr]gs ant i bod |3es gnd%g(rlltfsense RNA
targeting either I(-I%f—“ GrAnmo-hehleopwihn- é’r}r&ﬂmi) $-Slupienhasy tcabameylbgéhesi s
(Stabile etalg Tfhgi Ydind ety ] ( 2008 )ipi Cancer
Res. 0: 4274 ASEL 200 S ARdindtiaind 6, 214 "3 145%‘%{0% T %rb‘ﬁ# Mc@zgel ective,
smal | nol ecul e ki nasc 20rmdu| ators targeting Met are expected to have
t her apeut t| Fﬁﬁé 0 r receptor
activati ofr?: pﬁg?/?na ?-rkfpta%}zfatﬁ rﬁ)(‘))‘{t }Ea%lto Fdltlals/oe %%eaﬁtqcagte%ﬂgglo ssi on of
primary tunortscandoSiecbittiatoydimgit astboag BsmatkdeHy vmoaisamdsmmﬁlq deaiged at e
angi ogenesi s cess. criti ca rowt h .and di ssem atj on

c ‘a)kpncg( i

Therefore. R il S b TSP e Rau S Rt AR SRR act

angi ogcnesi s cc%@emﬁmﬂﬁght i, saasiafoiad23eti- 2351‘(&993}6Matsmﬁdrtudﬁtlamﬂg Ot hers,
i i ation, obesit nfl ammat o

di ab d
i Soase such B OHEkmaRord (HORRARY EKE bR Jebpotiau SFEORMA & (11) i s

useful fors t hesphrivabBAbwolo zﬁam@@r@mﬁ@ﬁo@eﬁml c%ith&ﬁﬂﬁﬁr&d&ﬁ&ﬁﬂ&@l@t upon Met
activation. Mgt activation is reg ul at ed g:ly gene anp lificati on, an activated
u

Met mutation dé%‘él‘l‘ﬁ@"ﬂéﬂ”@’tcll%Plﬁf’i%W"o mhiyilualiogls, Bmwléta(tlhfﬁrwmfé@hprl ses

adm ni stering anoEﬁH%st&tcBﬁﬁbﬁmt&ﬁs Q:QI”RQHQQ Rfiudrgh B}“’#d?iuﬂal Ln%]) Pbedhesis
pharmaceutical |y acceptable salt or prodrug thereo a{)s %een found that
t he conpound (MOHFEWW Cedl) 671991 OB €494 @d@mwionbémvamﬁeﬂswﬁg ecancer
because of i p \ or Further,

t he corrpoundr}gé ??ﬁ&%m 82(1{3}%'?)’ 12 @éﬁgg&ém %\/ﬁt&g(ﬁﬁ?ﬁ? F a%-l ng) cdncer
because 20 al¥do7HE2@069), ol cchaeplacdeﬁeﬁﬂle(lymgmwtzarasenlstﬁirﬁ?ﬂias alad bagnowt h f act or

receptor) in as a VEGER- 2 ..i nhi bi 0491 e enbodi nent,
a nethod is q@%@?gejI?%?mFP%gﬁ¥%%§§£%%@PO%&2ﬁ%?%ﬁﬁé951ﬁ%§$hggtering to a
mamal i n nedtOhiemeadditone HEGP L a@fm&mrdrminam(dc);c@he@z@h%ﬁﬁc@anﬁ@al ly
accept abl e salé t hereof . The netho ﬂ ‘g qﬁ %ﬁ EIéallnent can be used to treat
a variety of ‘04AYERLeMbree BoRgssespilt ofvdiich armslgpspdoppbon bt eriigpotiingik | br east
cancer, coloqe@ﬁahn&ﬁncer gastric cancer, head and neck cancer, kldney
cancer, liver cancer ung cancer, ovarian cancer, pancreas/gall bl adder

cancer, prostiéi¥d carﬂ:@f' mitiagRs hiyoso Py s iokicel progssses dyerehdveh affimatiistyosar cons,
mal i gnant fi Rb QUSHhE tdcomyt %&t%&&m t)frbsl?r{e%@drsg tor. an 1d flf ed

gl i obl ast onas/ ast rocyt onas, | anoma, “and nesot hell o e erably, the
met hod of thl%Otmeﬁﬁ"ﬁﬁfﬂkﬁ‘—@l ured Nel. deaabeil Mﬁ@%éﬁ%ﬂeﬁ%%{éﬁ&ﬂamﬂ neck

cancer, gast er, u
adm ni st rati or:’ir?({‘tlaL l%ac'? ﬁ]e S%?{] %’il%ﬁﬂég@gﬁt én:%[gﬁps%ginﬁg e{ é%%f 'gf‘ ﬁg? ude
prodni gs of thighlcgppeyiadd efterhsl d-arbmit as §¢il as,a [Suﬁiamasntﬁemargunds of Formul a

(1) in |ch I s, - CHX- OP(=0 or -CHX-0 Z: X is H or. al kyl
optional | 9 sﬁ&?ﬁep‘ﬂ%"ﬁ% ﬁt%éfg‘%%’raﬁﬁrs%g"&f“@ﬁg PEEBIE Y OY AR BINASNd/ or
-NRIR2; Z is dahkyl ngay@la@ial,dﬂ{dm maﬁaek Md@ﬂln&e‘mmqwh@umhla@nal Iy substituted
wi th one or nore of alky cyano, and/or -NR3R4; and R, R2,

R3, and R4 aﬁ&topmeﬂ%ﬂa@ﬁﬁrtyaﬁdﬁww Aaﬂtwron abPER BioRIG SigRali s H,
Cl-d ancy!, or
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20 substituted CE-C al kyl; nore preferably, H nethyl, ethyl, substituted
met hyl, or substituted ethyl; and nost preferably, 14 or nethyl.

Pr ef er abkyg 2éd9@ossmal i s a human. 1005011 n one enbodi meotssvowvesloed i s
provi ded for treating cancer conprising admnistering to a mammal in need
t hereof the compound of Formula (l11) or a 25pharmaceutically acceptable
salt or prodrug thereof. For exarrpl e, a therapeuti cally effective anount of

t he conpound of For.nul a har ti |t . or
prodrug t her e Wbcy‘mﬂ)‘édsga%lﬁf %ﬁ ‘glf g?d “ar‘i1 Lhor?ér?ﬁhmd) fﬁ%hgl%r@%zhﬁcd@?o? fnf’ hi s
enbodi nent  cansidesueHOndisle tor @@ﬁmﬁngﬂﬁﬁ“ﬂ@b)&ﬂ@fto@;ﬁﬂmaﬂ sFurgmlaudimggenbut not
limted to, blad east cer ancer, gastric
cancer, head égnéﬁd%%éégg ﬁ%r%%mcaﬂsgle 4R é mtl(’?&‘gg cg‘ﬁﬁs& | ung cancer,
ovarian Canceﬁhosﬁﬁﬂgﬁs@@/@ﬂllct bl andeten£a09860- mlrsqs@@t))egmarsmt hyroi d
cancer, osteosarco nyosar coma, MFH/ fi brosarcoma, nel anoma,

mesot hel i ofre, adaptr glokaisl @sgpm@plagphmysaﬁagnd GelylefTde iteyadaplsehaset hod of _
oo o Bkt A13REndiS: A AR AR onteIRA SR REGRICANESL, GBSt T] ©

cancer, or bl 44d&¥ Cance he manmal 1s a [00511I n one
enbodi nent, aphspihodatcd mpnwn@&dhgmd dccmncmgcimapﬂretalcdrﬁﬂlﬁ léibhg

adm ni stering of one ,of [ t he
conmpound of 5 rmpggw{)@rlaﬁlﬁglgﬁa "c%ffﬁggéégggﬁgbﬁ?gﬁgﬁ(ﬁaog%Ctsal d

pL odr ugs. FolfiaiQkﬁade?IBml Lize: 10%s-h3xd (fB&)O))DQ\dﬂiSﬁd)nt(ﬁoﬂldmlgna&hgmobculeb has 4o
t herapeutical |y effectjve anpunt one or r S conpound o
Formul a (19) brenpepertpbioeiel é%??@%&%@p‘f‘%ﬁ?’%‘@ﬁ?g @gf’ggﬁa pSthd%hlfeu Aft er
admi ni strati oprkor, thgh P RBl anidh 1€ QNS ORECLER FT: W@ﬂma% Dfi cf 41§ ]CBIUZDOUHd of
Formula (11) undergo chem cal conversion in viv ){ abolic ar 10chem cal

.\

processes to ¢hes ZHHETEGAHOEAN)6nd Ewigprol % @F‘F(ag*?” ?ﬁéﬁ@a@ﬂt@@g Yy
effective ano f g) of

adm ni st ered Eir?éolgr ugf?ﬂ%%yﬁgglgg (;?%ngﬁ%?rg{)}i el({bil&t?%%;l té%leltlft&? t():lgsli’(%ﬂtg]g: fective
anount of thepmbfw@&nd of For mula (I1) in vivo. Preferably, one prodnig is
adm ni st e h e(?f(*ﬁi

t her apeuti §al l@“gffe CE SO r?m a}t‘oo% ﬁ%%%g%tgggjmh Mla{so?ifga[g I'st Réred in the
met hod of thi chbiﬁbﬂ{manﬁyllrt aitheliab ol ibugis:s khe berdadaofipdinredotbéliaFor nmul a
(1) in which G

optional ly suff% 1'P¥H%th3$%’?f @P%gd%)fmﬁﬁf’%m(?fo‘@% ‘??)al%)ﬁ@ﬁpreﬁﬂ%og f&gﬁ( %}dor -

NR(R2; and Z idtivaddaydf Mt %ed 82ah ksbeiatad With tRlonhebid @@g@é@mphmamwoy
substitut ed with one or nore of al k% OH,. hal ogen, ano, an /or -NR3R4;

and R, R, Rdiffergabiumer types doysHdepr aewm%ww%rﬁerﬁ%%ﬁc f0. It erably, X is
H Cl- G4ab(5<yl GVI&)JHCéthéltlé MC!I‘L%@&IQCI’ hcg’q)@érkéﬁ'ppmﬁ@rb? thl@érﬁﬁ@moYhof Kinagget hyl

ethyl, substituted nethyl, or substituted eth nost preferably, H or
methyl . The rréwmmrrmfsertshmtaélmmhwémedmwewdm@al%t@p@nﬂéaav rggalari ety of

cancers, incl &'a%ﬂc%as HFCP d Ach%&eﬂqﬁp Qaéma nrﬁgg?f'@(ﬁ Chky Qiga%’w Fgneer,

col or ect al cancer, c canhcer eck cancer, dney cancer

| i ver cancer, Pa%blug;g 1626ER5626 @9%0). dviuewd dams opmhiefaskgabdn itdnsifidém cancer,

prostate Canceramm ce}/nccr &11ldhood HCC, gastric carcinoma, head and neck squamous cell

25  carcinoma, non-small cell lung carcinoma, colorectal metastasis (Christensen et al.,
Cancer Res., 63:7345-7355 (2003); Lee ct al., Oncogene, 19:4947-4953 (2000) and
Direnzo et al., Clin. Cancer Res., 1:147-154 (1995)). In addition, further evidence
supporting the role of the Met in cancer is based on the overexpression of HGF and
Met receptor in various tumors including thyroid, ovarian and pancreatic carcinomas.

30 It has also been demonstrated to be amplified in liver metastases of colorectal
carcinomas (Rong et al., Cancer Res., 55:1963-1970 (1995); Rong et al., Cancer Res.,

53:5355-5360 (1993); Kenworthy ct al., Br. J. Cancer, 66:243-247 (1992) and
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cancer, osteosarcoma, rhabdonyosarcoma, M-H fi brosarcons,

gl i obl ast onas/ astrocyt omas, nel anona, and nesot helionma. Preferably, the
nmet hod ofwad baosnempodi nent is used to treat |ung cancer,pdiygashodndig@ck
cancer, gastric cancer, or bladder cancer. Preferably, the mammal is a
human. 30100521i n one enbodi ment, a nethod is provided for treating cancer
conprising admnistering to a mammal in need thereof the conpound of
Formula (111 £ eut | X bl.e sal 1. thereof .The conpound
of Formul a (Iaf?ClagjﬂlmlaestQ{;faj'r g@gﬁ%”gqg‘#'k%@ﬁ% un Réﬁc%? ﬁ%vgte‘(i quﬁn. In the
present met hodmila ¢ BERAHw AL hys e dptalidand dettifiedof hiithen @empound of

Formula (Ma) or .a rmaceutjcal] CEf I I her eof nmay be

adni ni st er ed.ca}&"%%gar@b"éu&f@é#f@ g@%/{fggtﬁ;@%gﬁgﬁagélf)g'tlﬁé’aﬁ?msp% d of Fornula
(111a) ref er sintaivehecagirariomaland e a6t NGB heslsRAIDEMIUGhARREBslichQ, Provi de
a therapeutically effective anount of the conpound of Fornmul a ng ) in vivo.
The met hod® of SPHFECEMisEas RTIECHHS obleand & Rredietprefidegrogsd putiyalofurtheincer s,

i ncluding, buinid@tMéd @Y pko@resHbPERBD £ ANCEhoer HEASH.26801G959) 6Q! OF ect al
cancer, gastric cancer, head and neck cancer, kidney cancer, 'liver cancer,

| ung cancer, Yo el cdinderanceah®l Eds)S§arI008) ativgenerah mostrhunsr eeas e cancer,

t hyroid canc r ] VEHL L i ma,
gl i obl ast onagngshghﬁ%ggl? gﬁ%&%&%gﬁ#ﬁgﬁgﬁgﬁ%‘égﬁgy :nyd‘ln_r%S Pg};@f%{dgqgl y, the

met hod of thidGBnbodi ment is used to treat |lung cancer, head and neck

cancer, gastryj ancgr. or bl adder ncer. Preferably, ¢ mmal is a
human. Phg)'rS rra['((:]g‘t('ﬁl cgﬁ H}}mg%bcegﬁ‘sg“gﬁ%éal g%f‘ FEPgY tl}eﬁgeé)gﬁﬁ%&ﬁlatﬂ@? %B'P’I%I a (1 Ha)
useful in thenvmsiochpgloefh, fihvisalend piresidn diti@hteigdeddhg tbhstesthdranol am ne sal t
and 15t he bi Is:P-_trj Saflﬁ ne sal.t. 0053&8 ?ne nmpodi nent, the use of a
conpound of FOrHHCAMNY Pynsgpnic xRession QL GOF Capfty NFdRepT 45 PBSORDE t her eof , i n
t he manuf act ureksybmacruedPearmal el sthest,wagomeos (vb7gancar is provided.
Preferably, in tnge present enbodi nent, the cancer subject to treatnent is

bl adder cancémplifpdaurexpirted Met sppngangeusiy trapsfgeey NIHAET ¢qlle (Ceapewst al-20head

and neck panceypoli dNey3-0eRGeY36)). i ver cancer, |ung cancer, ovarian cancer,
pancreas/ gall bl adder cancer, prostate cancer, thyroid cancer,

ost eosar cong, [0¥47hbd dPiplosigricagems. svabl aa tibpey megl dAntibidigsaodratiserst ROyt omas,

MFH/ fi br osar GQuBn oQkh MR RQE L s hok - L rentc, & od is
provi ded for t]rggtg}gl%;lltgl; canctcglre[l/[ibtiljf{ggc %%Cﬁgg%@dﬁg@teﬁﬁgg%g&ggrggtggﬂel”és%gependent
upoln. :c\/pt act i GeareiToererxh €585-831 (20040 liangot ialv,ﬁéi}noﬁ’aril_clsr Re'gi_lrkla’ft-le@iﬁbﬁ(@éhe o
anplificatio t tion and/.or stimulation, conprising
adni ni steri ngl g ?E?%gec%§§§%4l’\%aé%ﬂr¢% un ubofcquy%ﬁfngqlz {nloﬁec IFk_é{‘asc _

phar maceutdi cahddplaneeapicahd Mesat txebed efave Feeperichotnedl fohstrembadi ment can

be used to treat a varje f cancers,. including, but not limted to,

bl adder cancét ,Callgfléé%?’h’ﬁéﬁ'ﬂzﬁﬁeé?p?mpafi}'wl@ﬁPéVS %‘éﬁg@r@}é@]&g}cﬁ%@lmr, head
and neck cancsi prdgtieyofMneey turokViREl s€RNGRY melattB@s CAGESS alsPMAWNAH cancer,
pancreas/gall bl adder cancer, prostate cancer, thyroid cancer,

ost eosar com, B YRS S cHPRCC IR B Awagestgh aﬁ%}iiéﬁfi’mtlon-nesot hel i ona,
and gl i obl astiHRSaIhOBKRMREa 5N 18E eladiPmodu R BLMBL: Bl it Rh&isenbodi nent
is used to treat |ung cancer, head and neck cancer, gastric cancer, or
bl adder c&ncékpendpgsarasassyalktainayviieudgdmons stheiat dighetic retinprathyet hod of

(1), oich b QEARAIRD oo ARGy ARpRt shols PRIBRNNGBHYS 0 oy 2 or

- CHX- 0C( =0) Z;[0948f s Hhercompdupnkd odperimuirelll) ys wsefiobfor thetteatment df camer, dor nor e of

oo or oo deD: cRNANe. cof BheriohTb PR Aich® MU v YR LRI oy R - O
amplification, an activated Met mutation and/or HGF stimulation. Thus, the

30  trecatment comprises administering to the patient the compound of Formula (II) or a
pharmaceutically acceptable salt or prodrug thereof. It has been found that the

compound of Formula (II) is especially useful for treating cancer because of increased
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or nore of alkyl, OH halogen, cyano, and/or -NR3R4; and R, R2, 12.3, and
R4 are independently H and/or alkyl. Preferably, Xis H C-C4al kyl, or
subst i t utyeg 2dd9febes®d al Kyl ; nore preferably, H nethyl, epbOylus2eebsnia ut ed
met hyl, or substituted ethyl; and nost preferably, H or nethyl. Preferably,
the manmal is a human. Preferably, a therapeutically effective anmount of
the conmpound of Formula (1) or a pharmaceutically acceptable salt thereof
is admnistered in th

enbodi ment, aPheELN OHC&HOWB R&qé%&bc Ml&m@ﬂ?ﬂ?ﬁgpygﬁge?&%g%gHr)rlglm‘%g Uwher ein

t he cancer i Secqjecpa?llydaaﬁjl ﬁbpcmativgtcaraactbe(catsc@tmlw\hheatcewny tdreVEBEFR femseulatt i on i s

lated b t d/ or HGF
Gttt on. CERRETE] Hg i e hg DOE NET R VR 2 LARBERG ot For mul 2

(1) or a phapyageut trc@iclemba@ﬁem @chﬁm&@d ;iloﬁdecpﬂbﬂﬁldsaﬂga tdrecraofuprifihg net hod
of this enbodi ment 20can be used to treat a vari etyﬁ cagcers i ncl udi ng,
but not |if t &dmipisteripg apmpalip aped thereefarcophnui of Feald 66 cancer,

gastric cancepy,figadiand a&%ﬁt‘ﬁbl@%?ﬁﬁmoﬁ'ﬂ@%ﬂ%mﬁﬁﬁq erhbodBhicn€ SMCRT , Iung
cancer, ovarian cancer, pancreas/gal bl adder cancer, prostate cancer,
thyroid cancensed stred e aretiel caporab shesab afelmIEH F4l4sideioapees rhicast

gl i obl ast onas/ r A 4 TES LR ARIT R anE &h&draRley, the
nmet hod of 25t ﬁ?‘gérégq 58 ?Cc@aﬁgg%c%l 1'Egrzgat(§ lfng (?anclerr'l{heaé ar?d neck
cancer, gast rcmcerahagcanom oviriad decers pancres/ gt didsicndsinger, prbgatpeangell i s a
human. a thera eut| c R ound of
For mul a (ﬁ) %‘P’%’d %’8‘?‘%%6 g %albé%c%oﬁgg%r}%?%% o?‘lb%??)dl?ﬁoé%ta ereof is
admi ni st er ed (anﬁbmanh@da,tgjlomlhut@nasrabm@hym malﬁlﬁﬁ&umi rossetheldyodi ment , a

met hod is provided for treati in a wher ei the sancer IS
dependent upohrefasgb! saétewaiﬁ?%#]t B%‘F'i‘i‘e‘ftﬁ% Oté??”u\l}af?"cgﬁ ﬁcsagag% {4t ed by
gene arrpl ifi Cé‘én'cél'n asBHd c@ﬁéc'l \(ﬁbﬁﬂdd\/‘éénc@ﬂt(&im@ﬂn@n;dltﬂﬂe fdffdrﬁlhlgfi‘uidﬁtm on

conpri sing adm ni s%erl ng he patient one qr nore {tg s of

compound of  Fematfod O(fFlpatméi*t 1%&1“{%“‘25%‘1"%0&&" yelyds prodiges © e | st ration
to the magpal o the Qgebugg amaﬁowﬁ%%p&%u@i(I)tlheavmrmu@@kmép =onioHg (11)

undergo Chem cal ver si on | VI VO met aboli ¢ or chem ca processes to
yield the conpomfrﬂ’(@@(F@}M ia H{¢rlafky! saptton@b'aqybmtiuechwrtpméﬁqlémwQEOTénount of

one Of, ™or e PIASINORELANS: ko, IpLalug) a%dswac%cgasgptwngﬁ\yug<s>

needed to provi apeuti cal’l i ve “anouht e conpound
Formula (I1) bubstiuied wdﬁr(mﬁ er mbieyof ahmeqbf balogg, csnadmilior NRERSEIR a

t her apeuti cal eff {4 anmount t | f d itable
pr odr Egs i ncl A u"i‘ﬁ“d]@(lil '“‘#5’8%&%5'&%* Qggnq)\/\%fft’rghly(af FEQ%Q g%”% §'g) (OH) 2 or
- CHXOC( =024, %ﬂb%txﬂdtcﬂrci&h&wl ARfd efalably, Hifsthy | uhﬁdsubhtithtcdmetl@r onore of OH,

hal ogen, 10cyano, and/or -NRIR2; and Z is alk tyI or
het er ocycl o ofa‘iqsiﬁtl"lﬁ’ldleﬁ%GB%F]ioﬁttPt“‘efEfaWtIﬁObWEthé5¥ Plr‘r‘i)fc ég{é’f {?‘8 ma B8, hal ogen,

cyano, and/or;NR3R4; and R, R2, R3, and R4 are |ndependently H and/ or

al kyl. Preferably, X is H, or substltuted Cl-Cal kyl; nore preferably, H,
methyl , et hyl J0050bst i encembodinmpt, a nesthod ipriovided @atié%twwcmcah@m%fé%

preferabl y, fl(%un & Jﬁ% boa %Qﬁmgpx%nhxggd tﬂgle%ﬂh§c&ﬁg&% gpﬁgrmgréffﬁgmthe used to

treat a varie cers, inc not limted to | adder cancer,
breast cagger pha:rrmh@auecnllalacmnbbmlt gla[s‘otﬂnug theeae€ elfor Ch@mdc,alﬁhprﬁi@@kcaélancer

i d l /gall
ol adder cance oY bepaRb oLl cuf Pl FER L) EMERLERicpRRShERS 02

r habdonyosar cedreer pdrid 1hb1r‘e0$mﬁycl&rmlm{£)ft;:mbhm&tsana&jdaﬁtig;?aww whthis mel anona,
and mesot hel | grr;rlgédmzlﬁfcgrrl gc us%:d tg trr]e%t ggetu ety ofo cancers, including, but not limited to,
bladder cancer, breast cancer, colorectal cancer, gastric cancer, head and neck cancer,
30 kidney cancer, liver cancer, lung cancer, ovarian cancer, pancreas/gall bladder cancer,
prostate cancer, thyroid cancer, osteosarcoma, rhabdomyosarcoma,

MFH/fibrosarcoma, melanoma, mesothelioma, and glioblastomas/astrocytomas.
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20t his enbodiment is used to treat lung cancer, head and neck cancer,
gastric cancer, or bladder cancer. Preferably, the manmal is a human.

[ 0057] | n vomeoossipaar nent, a nmethod is provided for treatpdQuSRIESicdon a
manmal wherein the cancer is dependent upon Met activation, wherein the Met
activation is regulated by gene anplification, an activated Met nutation
and/ or HGF stinulation, 25conprising adm ni steri ng to the patient a
conmpound of {Ho! I [..accept abl.e salt thereof
The corrpounng i%ql’:g(}iﬂr’gkrrucnl""é(lI Od%fﬂ&l cgﬁ%d@glgg% f’ t%ﬁe}u%cgncm hﬁdé?ndr—"lg?lﬁul a
(11). A ther agecti gatik parstd, eduladder @mn?mﬁa‘mwhehmmmlnda bimdrormul a (111 a)

refers to the unt, of th dmi ni st r odr. needed to provide a

t her apeut i cal | ﬁf f e(rzltoln\clgmg it %?Ctﬁ?m‘g‘h@&’(ffgﬁﬁ% t‘i?f“”}g(fﬁﬁ‘iﬁrﬁ(?‘{‘i?rf”“)“gl n vivo.
30Pr ef er abl y adanmlgtenrzmelatmmahellyn ©fell @rtdoy encuTonbME p@ﬂm@@@f tﬁ@éﬂhﬂ:‘éﬂﬁ’d of Formul a
(Ma) or a ables |t thereof is adm nistered. The

caII acce
met hod of 3? hi O‘@Hﬁgh ?P“Bgl Y ASEPtabl eftpafisaid nyedrigst yoptxamalteBes,

i ncl udi ng, bUhetAed mhy ba ﬁs@&itota‘dmlmhéladiﬂﬁﬁpe@lﬁ&qﬁroffe@fv@@ﬁburﬁ%@@ﬁcr or @R} or ect al
cancer, gastric, cancer, head and neck cancer, kidney cancer, liver cancer,

| ung cancer, R504rEsR! hegrampundasforada (1har Ph%lna%wa“daﬁ@éiﬂbiemléﬂf ate cancer,
thyroid canceg;q (R8:80S AP %mfshﬁmqg}f@ Wh%g{}%'?y; fn‘lOlPJ

gl i obl ast omas/ ast rocyt onas, mnel anona, a mesot i ona. era?ﬁ y, the
met hod of t hi @MeaskifFemeuls §husdege dl%m@étlorivanagm@fawe(eby mhtebmlca)md neck

cancer, gﬁﬁt rdhgmﬁ:g Q(ECSSCQE gﬁ!&l%?@%’bm@&%@ fF{)LE)ﬁuFT‘a @; Rhtxﬁ%gcﬁe? ffarmal Is a

human. [0058]In treating c ination % ﬁeutl Cc agents
and/ or ot her dffcetatermprust (fengor, mmaduﬁtugemfd:rherta@yr)]ourm(bpcfﬂaemnﬁﬂatamt ageous.

The second (0 r.d nt mechanj sm of
action than th &lu (S) ’}CF@"%%E"OE% e&ap%té?ﬁg%%g% fiye ’?fﬁ‘i}'“b%frtggf%%ﬁoéw‘??% useful to
enpl oy cyt ot d?armuldl(lmm@ﬂzﬁblwbﬁrhtﬂﬁ&)n\t\:btbﬂﬁigﬁs ddnginikoRed o thaRieghod B ghss bei ng

adm ni st ered %Jn dlfferer}t nners or \tdflfferent phases of the cell
cycle, and/or® giment MoE REF RO Ky Cfﬂ?‘iﬂﬁganﬁé ECHYB ABOWH AP MedtB®®i citics or

si de ef f et s,adamdéteed WBE B ethb@ ot @mbB&HR6, %Ml@&@dﬁ@&iﬁdﬂ@é a denonstrated
efficacy in treating the particular disease state manifested (%/ t he

15pati ent. 10688 aﬁ%oréw{?d&whtch Gais neld KdeP G‘Q)(ﬁ)ﬁix/@'dﬁﬁnﬁ‘"@ﬁﬁ Xéa¥i ng
cancer conpriigHng a&?f@ﬂbﬁi@%%nﬁ&l \%tmho&@oﬂﬁ? quog S?Jno tng%ﬁrpou nd of

Formula (1) or a,pharmaceutically acceptable salt ‘or ereof; and
admi ni st eri ngVRORS e Zinplkylaetcelkyhatylam hitcrangdy Omyeﬂtyssubﬂm[temﬁﬁﬂifmfe phrase

"additi onal Ho?@&cd v, gﬁfm%lotgéne a§ 2519/0? Iﬁliﬁil!ﬁguglﬁlf{ecﬁﬁg‘?’ fa{l %\%Zt g?gsor

nore of the follow ng: gents (inc ng’ nr rog
al kyl sulﬁoonan@seﬂdnntﬂybgm@{om@l Bltcﬁaydb@nﬂihns e Cot€Ldl Iayamr\selssnummbltrl azenes) ;

ot 19, ooen i W 9, B TR BT ABPE BIARE IR o
ant agoni sts, apdimiongrefrabloghiesmehpid ”[pny rnteltﬂodlolﬂﬂl:s?&ﬂj’dﬁinﬂgtl@ﬁl)bc uddittbbi otics or
ant i bodi es ( Itlrc]:gtl au\(’:éiill ic o?De?n%gxls Cluqc udmg,,tblutbt%?hm?téd t%T b@&(ﬂ:l cancer, breast cancer,
colorectal cancer, gastric cancer, head and neck cancer, kidney cancer, liver cancer,
25 lung cancer, ovarian cancer, pancreas/gall bladder cancer, prostate cancer, thyroid
cancer, osteosarcoma, rhabdomyosarcoma, MFH/fibrosarcoma,
glioblastomas/astrocytomas, melanoma, and mesothelioma. Preferably, the method of
this embodiment is used to treat lung cancer, head and neck cancer, gastric cancer, or
bladder cancer. Preferably, the mammal is a human.
30 [0052] In one embodiment, a method is provided for treating cancer comprising
administering to a mammal in need thercof the compound of Formula (I11a) or a

pharmaccutically acceptable salt thereof. The compound of Formula (IIIa) is a
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anti bodi es, anthracyclines); aromatase inhibitors; cell-cycle response
nodi fi ers; enzynes; farnesyl-protein transferase inhibitors; hornonal and
alnti hor n?ﬁQIZfl(g’g?éﬁtlgt and st/eroi ds (E[ ncl udi n? synt hg’&kﬁ/gflﬁ&ﬂﬂ@é‘?(’%ﬂﬁ”

gl ucocorticoids, estrogens/anti-estrogens [e.g., :

andr ogens/ anti - andr ogens, progcstins, progesterone receptor agonists, 30
and | utcinizing hornone-rel easing [ LHRH agoni sts and ant agoni sts);
insulin-like groankhftiRebOpokdd@EFbinnga{IN 11 ihls @regemewietholi acthatpdudesipt or (1 GFR)
system nodul ators (i ncl udi ng | GFRI i nhi bi t%rﬁ%; i ntegrin-signaling

i nhi bi tors; kPFSREPIP ARPHI'LHINS copHtr b HuAN L9 ok P REEBAFHHPERt or s "and/ or

i nhibitors of ,@bealh 8a5HeR5r Ly HcBRniniG¥El | R.tl@k‘?ﬂﬁ[}ﬁ%@} cffbdias Bndablst .

i nhibitors, panHer, Her-1 and Her-2 antibodies, VEGF inhibitors, including
anti - VEGF ant ihssainpeundeEERmuih{IBoxreics, to Hictagpent o dha ajarsersd prodivg [ VAP
inhibitors K gLnhi bl f: A WolaTR e TR o] IR0 gers, Sand
ot her tyr ogi @l‘(ﬂ%{% e&%{@@g@g@ g@?ﬁ%@@? htqugté%rcﬁén pE‘FPng;)gggﬁ]Lﬁi i)lgt ors;

mi cr ot ubul e- dirswuptite nagedtsd thisenbvdasene cindienastiodicais: Grictyécancenal ogs and
nat ur al 1 y- occ PP BRBSHTT BRes % ABRF btk R e Sfirleer: o

anal ogs; m cr eingluh@dhhdoich@ancde &idaby tdnzérnigveagae:s lupi badcend byegiawi nca

al kal oi ds); topoi sonerase jnhjbitors; prenyl- 1 roéein tr?nsferase

nihi bi tors. pPaETnOEEanRl HladChemnes b ue bances BEAI (ST ORI

i nhi bitorsy anfb@@karaGRd)MFHIEBEbsA8ordd) klioANHRE/ aqRidty )tk tinidiemagaat s such
as biological response nodifiers, gromh factors, and i nmune nodul at ors.

[ 0061] Accor di Agtjhclioma. Bsigseindac methedef this exbedimpifyersed htrsihlinge

adm ni stered ppcGORRUARE hQR Mhdef) o NEEnBAL br1EANGRandcr SREIBS tiesef ul i n the
treatment of cancer or 15other proliferative di seases. The invention herein
further conprimgegalise homanhhaomsativdly efccrioblmstlts of e comppindrokiiedind cal |y
accept abl e sal fig) Abfh RrAORUAS bAGLERholihoRl EAR AILARMLAARRAL Sall g1 the
treatment of cancer, and/or 1t conprises e packaging of the conpound of
Formul a (I} héedisoibogetfur Wi th instructions that the conpound be used in

conbi nati on w ot her anti-cancer, or cytotoxic nt d treatments for
50 the t r eat nilRolt  ELpEambofREnD gk RUBRERLATREPER DT Stbpr | ses
conbi nati ons pharfh@uEQNp atueptabk skiotherebs i thy mangfagme o0s nivicemad dirttheonal
agents in kit form e.g., where they are packaged togefher or placed in
separ at e packHgeEcHtST pEcedh Brovidgeét W@Feraé’g”él“%f’ piesqt ¢ ‘éjr"@c"ttﬁg?/c"g‘f:g packaged
to be formul aggghct QURLRBRN is BAABG LIRR:, SRARQUARS BfordchEcRLaSERticicaN@At | on can
be formul ated or co- 25admi nistered with other therapeutic agents that are
sel ected £or bhetdiapd pepkichragl &rdngy eangern becs cangein HEE 638EH GV E2FE ect S
associated w he., _ | <eondi Li : SRR onmpounds of
the inventi onb%acglcgﬁéﬁpgé(%ugfﬁlgﬁpﬁg ?tﬁggégjdecrr?lﬂt’ {;H}{% 5d Ea(rhé(\:/rgnt néé{gosﬁéag,
hyper sensi t i vilapdamndsgasta, ineldnpmit Gioblestpmayrshoasoraast MERitrewcomadrHl and
112 anti hi stam’pitlci.. 30[ 0063] Conpounds of the present invention may contain
one or nore additionar asymetric carbon atons and therefore exist in two
or nore stere@isgmer iiCodfe@mibdimeti) e npilegénprovidsieft ireming nalctde s nanmaf t he
possi bl e ipdividual_ stereoi OITEY S, t he indj vidual _tauﬁo ric forns thereof,
toget her o t h"APKIhE0eq & dppndepiomsn Met p A W eI G MERHHYIC8 fer s may be
achi eved by C%ﬂﬁféﬁHibg@ﬁde éiﬂﬁﬁi}[ﬁﬂ&tﬂ)‘ﬂ?:ﬁm acBvdled MBYmibth@& dn@fva HOF istu@hibh, zat i on,
.P.L.C. of a

chromat ogr aphy or | C .
comprising administering to the patient a compound of Formula (I) or a

pharmaceutically acceptablce salt thereof. The method of this embodiment can be

used to treat a variety of cancers, including, but not limited to, bladder cancer, breast
30 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, MEH/fibrosarcoma, melanoma,
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5stereoi soneric m xture of a conmpound of the present invention, or a
suitable salt or derivative thereof. An individual enantioner of the
conpound WP ¥EI'he prepared from a correspondi ng opt i REVYSROMI3E649
internedi ate 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 diastereoisoneric salts fornmed by reaction of the 10correspondi ng
racemat e W t hméotiwiidrad hed gipfbiss@blay astiotyiviaasa Prelci@bly 1as Miethds offer opri at e.

[ 0065] Al so enbraced within this invention is a class of pharnmaceutical
conposi ti ons CHRPIL} HsqdHe Lgy BPebeRlmmirsk ERyerGRsES HSFIETeut i cal |y
accept abl e sadiiddenchn®ir0CbMPodnDe58QbIe ifd} 28SHRGaAd RNhdVntiRo B8R ImdXPIE

non-t oxi c, pharnaceutically-acceptable carriers and/or diluents and/or

adj uvant s ( cohisepbpdigeyt indydernsedregs of Sreiremepyndad Fomaa ([Brsuchet eri al s) and,
if desire F¥e.d L s T C @g@qﬁ _ el e may be
adm ni st e(rjsedO%eﬁgﬁﬁggaiy?g%ﬁgbﬁgwy%p?e g?‘;ﬁ% i tﬁ@f Flgfra{mggk?i)(z’k

phar maceut i calb Hooapobontiondllyadbypitwel! woh suecty mevre ofl 18, halngen, icyera, duide -ef f ect i ve
for the treat 2. ) N Th un nd Bt of  t resent
nvent  on' may Rrorbanae: UG RRI PR ROGRTRREY LB0TR v
parental | y 20irmedreidf aligyli Of rlatkesc elan| and/dr INR R e’ | B, R nind &P erci t oneal |y,

subcut aneousl.y, intr scul ar Lnt.rasternal | i nf usi . echni ques, in
Gosage uni 1 1SR ORIRLAR0 PR BN e Qg b RO 1y

accept abl B caCrCAngl; nedd preRRbEy, Hamdthyk bihel, bstitred nRUSPL ubstithed

phar maceutical_ carrier na%m%@n ain a Pﬁﬁiﬁjgﬂg of mannitol or |actose and

m crocryst al 15He a8 Posi Rig he oRmethy bolhe e i vgna 25

conponent s sugbfeABlyda {Héi%ﬁkﬁﬁhlﬁy@fe@ﬂwﬁmouﬁt & -the TRPOBRI MTPofh@A(IRbE, and a
di sintegrati ng agent_ such as crospovidonc. The carrier mxture may be

filled into Pgeraseytisalbarsentabloralthmment dsadanisisred in the method pHihse] The

phar maceut i caldpsadsd,t ve conpounds of this invention can be processed

in accordance w th conventional nethods of pharnmacy to produce nedi ci nal
agent s 30for [@0flni sinroat Pobodimena hethedis praveled dirigatngreancst aredmanmelr
mammal s. [ 00 )]y 1.0l strafl ) A heal osition may
be- i the. f ora e U sAeghBuaab Bhdplte, bR IRSEHE R RHRES, | O
The phar naceutgudatd bycgamp esmplifi@tion, sn petohed Mt ynunide andiort HIGF §ionuhitehh, a dosage

unit containing a .particular unt. of the actiye ingredient. Exanples of
such dosage ucr‘t‘%tp?blgg%érf“&lf}célf]%%otm Baéﬁgiﬁcé’g}poﬁ%ic’fﬁ%’agg, YRese may contain
an anount of phafrhaceutichily £dé@itie fatempabaigtihdedfoTROMBhOVof thisMmBbdeyt from
about 1 tg 500 , re preferab fromabout 5 to, 5150 . A suitable
dai l y dost) 1 o 5° HsIAhTe & SHHAY OFAdRsRRY ngZahyj nj eifey f@@@ﬁﬁi%@o%n t he
condi tion of #bgt Ratdedloreid clcBebashRCaRES, helldind RAEAG A MneyCaftcpe
determ ned using routine nethods. [0068] The anbunts of conpounds that are

admi ni st er ed BEHCARR. MBS ergecTy QI iARFRIPYr PANFISEY FaHPlad deli cps PIEEYRIi tion with
ey Sormeun B GRRar LAoHE g S SR coyeaRRdRcr 2 var <ty
’ glioblastomgs/astrocytgmés, me]ar?oma’, and mesothelioma. Preferably, the method of
25  this embodiment is used to treat lung cancer, head and neck cancer, gastric cancer, or
bladder cancer. Preferably, the mammal is a human. Preferably, a therapeutically
effective amount of the compound of Formula (IT) or a pharmaceutically acceptable
salt or prodrug thereof is administered in the method of this embodiment.
[0056] In one embodiment, a method is provided for treating cancer in a mammal
30 wherein the cancer is dependent upon Met activation, wherein the Met activation is
regulated by gene amplification, an activated Met mutation and/or HGF stimulation,

comprising administering to the patient one or more prodrugs of the compound of
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condition of the subject, the type of disease, the severity of the disease,
the route and frequency of adm nistration, and the particular conpound

enpl oyed. wWORWS/09#M2 dosage regi men may vary w dely, but PERAUSHEGEE m ned
routi nely using standard nethods. A daily dose of about 0.01 to 1500 ny/ kg
body wei ght, preferably between 15about 0.5 and about 50 ng/ kg body wei ght
and nost preferably between about 0.1 to 20 ngy/ kg body wei ght, may be
appropri ate. FhHendain)Yr S90S 61 GRpro@usAMARESIIE!AEi0n & Re MAmbAYkhedRsES per
day. [0069] For therapeutic pur poses, the active conmpounds of this invention
are ordinari | §r BoEHrIseEswi ths compousd Oﬁﬁei@%@wﬁm@ A HBhEINHETBIOR & t he

i ndi cated rou i gqlcr@ e conpounds
may be adm xegﬁ?/\ng}{ ﬁéﬁg@'{y odsqgﬁédé%% géslgssgto rc \/\ﬁg&{ﬁi‘d%T Al?ﬁti)as(téﬂ?eéters of

al kanoi ¢ aci dﬂxcnapelticeﬂll}o@&ca*vel@mouescbfems or ma!tharoc’s'ugsacﬁcrs tathiedmoneghesi um
stearatc, megn i.d nd. c and
sulfuric adti dsc?n?mmP" a(f% ocfa %%@ nccéjcgl]tﬁf)lowda a%c‘[’aé)]cﬁt?ca E? et?éctlg%]grﬁg%g {) @?rol i done,
and/ or pol yvi ayhpoa:hﬁohlﬁirmuamd) trhew. ﬂ’aéi‘b;eblgd)rmrprceimmpsmhmismemom

25conveni ent m ni stratjon. Such capsul es.or t ets ont in a
control | ed-r e&ﬁ’élg%“t?@ﬁyn‘iﬁeﬁft?‘%%'“h%‘ fﬁ%@‘*tﬁ%‘fﬁﬁ‘g@ﬁ Eﬂélplﬁntagg?{asbg 8?\3 of active
conmpound i n hydRaxy@hgRydsetrathulg e ik kisieG li@%@bﬁ(heommfz dl)hQHK of the

enul si ons conpri m)&g conmpounds of Fornul a may be coni ed from known

ingredients i vhris et Aby! onfipally SPPFé‘“ﬁﬁia%h ﬂ%ﬁPr DAgHe @ “Prerely an

enul si fiefq 'Eyaqayanafarrmme ac'f\drznz(ampﬁcmoaﬁéyl |a%@50t1 h@t@ﬁ)cfewb whmgr with a fat
or an oil or with both a fat and an’oil. Preférab 1‘¥R pphi’lic

emul sifier i squbﬁ%tmﬂd@dthto@ge!t inelie ofilkyil, QH, hejogsii ¢31330 éml(pm BT ahRoh acts as
a stabilizer. pb tpsi 58490, m?’épgvzlfxcﬁhﬁfﬁ anfliol QE{(IU%?C %QI%IP 2R P, @}4 flyRof at -

Together, the énulsifier(s or W|t out sta zer(s) ma e-up the
so-cal | ed enubustityicd & Waalkylamdretpheferably, Hogethyleethylj tubstitited mcthylanld fat make

hase of 1 he BESUA s bral Meerramarof b Brdl, ke bRllReb R PliefyEP e >

5sui t abl e1f or cande viséd tbhl@atfwciﬁfﬂﬂy&’?ﬁ'bmm@fmctlhﬁn@lbﬁﬁlﬁnﬂimltﬂdl&)nbiadﬂtr cogenide Tween
60, Span 80, cet ost ear

al cohol rist | cohol , gl I nonost ear at e,
sodi um | aur y| D&} FACEr, g‘ﬁ?‘ﬁ@é‘r‘??‘“&lgﬁ tgf 8‘ g aﬂﬁ@‘?ﬁ?"k%ﬁ%/ 5}/‘{%&0&“8?‘ ot her
materials wel |ivds a8y, lhgleBRclblariah@Afckl PR r&Behe Bladfer SttictiaPloga@i | s or fats
for the fornmulation is gase on achi eving 10t he desired cosnetic

properties, sfHee, hnidkesneds; osiaogrresma, HEbeeyoseceBmpEIHELIRIeRRY oi s |ikely
to be used iny ‘?/‘a’gt Q?tmeMoﬁing&afa(ﬂH%&BélQﬂﬁ 'P?eféﬂ%ly thOWethJdbS, the

cream shoul d pre e e a non-greasy, non-stalning and washabl e product
Wi th suit2bl etlmmmogmty uswl tavodtdun geakengaichd o edbesncar gastriserncgbat ai ner s.

oL, o, DLAREDReEN T s gl S 1 oLers Such e
fatty acids, [®@5Pr Opj/ﬂ onderdbsdiateat, a dedyl iopredti@l for treating cancer in a mammal
wherein the cancer is dependent upon Met activation, wherein the Met activation is
regulated by gene amplification, an activated Met mutation and/or HGF stimulation,
25  comprising administering to the patient a compound of Formula (ITla) or a
pharmaceutically acceptable salt thereof. The compound of Formula (Illa) is a
prodrug of the compound of Formula (II). A therapeutically effective amount of the
compound of Formula (Ifla) refers to the amount of the administered prodrug needed
to provide a therapeutically effective amount of the compound of Formula (IT) in vivo.
30  Preferably, a therapeutically effective amount of the compound of Formula (Illa) or a

pharmaceutically acceptable salt thereof is administered. The method of this

embodiment can be used to treat a variety of cancers, including, but not limited to,
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i sopropyl palmtate, butyl stearatc, 2-ethyl hexyl palmtate or a blend of
branched chain esters nmay be used. These may be used alone or in

conbi nat MU 2MW8HPBHYET ng on the properties required. Al terrEA/ES2e0N31G0gh
melting point |ipids such as white soft paraffin and/or liquid paraffin or
other mneral oils can be used. 20[ 0072JFornul ati ons for parenteral

adm ni stration may be in the formof aqueous or non-aqueous isotonic .
sterile injecilhdBr &AL rOABcaBEcr SIS CARSr, chNRSAn&S| Hhd SR caNchnsdtspENSI ONS
may be prepared fromsterile powders or granules using one or nore of the
carriers or dfifisgRercchbineicariet lygrcanees oviankianden PrsTessizeihiladdsy caeen

adni ni strati oRoQdt ByolSIgRiPLAG:, Sttt HhbRE3LALRY, Wetting agents and
suspendi ng 2§ggén%s.CThepcénﬁbuﬁHs may be’g%ssgﬁéeé&%n’mater, pol yet hyl ene
gl ycol , propyVEHEibgsgisos, Sivblasiomnas/aswegytasids, mgotonanselgdesofhblionqpeanut o |,
sesane oil NZ al.cah i ori.de agacant h M, .and/qr various
buffers. Q hgﬁ%%ﬁb%gﬁﬁwﬁﬁﬁﬁ‘ggd%gg‘)g@"gd‘ﬁg‘ﬁﬁdﬁ hEHAGR kel W AL, 12 y
known i n the @harmmsautical odvfdddeTdaacac Picteabily) gircadinenil inajuradnso be

adm ni st ered ,njection as a co sitio ith suitable 30 carriers

el udi ng. sa D " pisRhe en e S PBP R hcihely SRt pgEnn Spa/SE e

CAPTI SOLO), coaohesenk.gs eldiddioh tizalpl 08 ofién RlvantiicoRy |1808c@hy cRkhirdbgdm cel | ar
sol ubilization (i.e,, Tmeen,%o). vg>200%@9944%7PCT/p82009/031649 [ 0073] The
sterile inj ecPROFC BFepar & i EHoRayCaINE BircHon et he @rimafydBeraiiuec sol ution or
Suspensi ofY i NugBntN Mndyre Spde NS NLcl1 A !exﬁﬁ)l@f'&ﬁ%@i@|dﬁ1gd:‘0h1@ﬁ1'ﬂ@ior@rwt§@iﬁ/?nt , for
exanpl e as a solution in 1, 3-butanedi ol .” Anong the acceptabl e vehicles and
sol vent s t hattherye Bencseriuey/aingadaingieisd actiy fisrensmamierstar dndiffgisat i sot oni c
sodi um chl orige..sak 4k i n, ke terd ] kd [ Sr

convent i onal I@ _Ef?}& o%}g‘gpgglcéd@g(ﬂ\?&é%{cqgert@ufﬁdedﬁﬁ?lﬁﬁé ﬁr(?ggp%{r%lvéll: Pﬁghi S purpose
any bl and fi xtegicitiey onsdg chiects ppd/osrekire thadiugs beige symitimgsitdach msmo- or

di gl yceri des. ;. it Ly aclds. . 1 i.d, find use in the
preparation oChﬁﬂ?%%?é@%%gy%?B%¥%?$%gﬁgﬁ§§%§%%ﬁg#%% m@%ﬁ%%%ﬁ%?ons may be
subj ect edl® o moententi onal 10phar nmaceuti cal operations such as sterilization

and/or may c N conventjopal adjuvants, s as _preservatives,

stabil i zers, Wt ng?la?a%ﬁ?’é? RS S ?f%lﬁg‘?léreé'fft%.‘?a‘?‘“e?bf‘a?@*bawd pills
can addi t i onaddiyniserifd @ pakRdhaMid o€ tHeRbl € ceRRluhMgSForURMI@PAPOSi tions may
al so conpri se  adj uva_nta‘g:? such as wetting, sweetening, flavoring, and

per funi ng agelfgtacesicalyrasreiaiaslan Produs theeri e ARSI ORF & PAfFent i on

conprise the ganppasiQhcdragaml a (1), or a pharmaceutical ly acceptable salt
or pr Od“;?gq thereof; and optionally an additional agent selected froma

p T4l LE) .
ki nase i nfll bi 08 agEistrhrasereadditivpl apidascer pgingpelssi tde drugrieicpledfromang . ) | an
| MMUNOSUPPT eS%@RE moALr M LERRGE" 11{-‘}%51 AR (A bulimd o stards, ¢
antiinflamuatory glaent , ant(l?‘?u%gaa agéﬁ%@ﬂén?%}n tnlytg(%ge%%%g%ﬁar?ﬁy}vascul ar
20hyper pr ol i fsatenatemitewpwandthyknicnisaderiphtivesaod titsrowb ) yntaopegesbd e carri er,

adj uvant or V(ﬁﬂ- . fﬂ rr € )0Si.4.1 ONnS, of gis_i wvention conprise a
conpound of t eiul%l r%té} %F?ﬁs thglﬁ?%g@h%@?sgi ann%[(ljnre&l Olﬁ)tﬁsa”??g%jén a|ra ?ﬂslny
accept abl e salctminhgrigiobitorafdicacpharagadesitpudad insl@cseptdahtienidias ri er,
adj uvant vehi cl e. Such. cor i t.ions, nay optional | onpLise one or nore
2da 1 onat? ¢ 1BRREUSE PR cliss SERPRG e e oS B amheBRTR R4 i bi Lory
agents (smal lantbddsdghragolivRg Ridntherse RRMbiBRMEI-GIe rdsporlsBFsATRIPPTr essant s,
anti-cancer agents, anti-vi ral agents, antiinflammtoly agents, antifungal
agents, anti BPOXTSsamesylpietpinaaderpsg ntibinsy: hporqnebnd ephoraemdb a¢Hts .

and steroids (including synthetic analogs, glucocorticoids, estrogens/anti-cstrogens

[e.g., SERMs], androgens/anti-androgens, progestins, progesterone receptor agomnists,

30  and luteinizing hormone-releasing [LHRH] agonists and antagonists); insulin-like
growth factor (IGFYinsulin-like growth factor receptor (IGFR) system modulators

(including IGFR1 inhibitors); integrin-signaling inhibitors; kinase inhibitors
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[ 0076] Phar maceutically acceptable carriers, adjuvants and vehicles that may
be used in the pharnmaceutical conpositions of this invention include, but
are not IWeneee@94430 to, ion exchangers, alum na, alum nBETASWPETIES)

| ecithin, self-emulsifying drug delivery systens (SEDDS) such as

d- al pha-t ocopherol pol yethyl enegl ycol 1000 succinate, surfactants used in
phar maceuti cal dosage forns such as Tweens or other simlar polyneric

delivery matr {ig@%dinSRLMRiRSOIRIbNSs 2SN inBHith TR BreIGhaddbd U &yclipuf f er
substances such as phosphat es g)létym ne, sorbic acid, potassium sorbatc,
a

partial gl ycefdpgedent kipase EsDKY in@_ papaakey sget ap H?if‘%t?l’ttsbo‘éié*i’&@GFvvat er, salts
or electrolyt ﬁﬁibitﬁx‘é?iﬁclﬁ&iﬁgﬁl%—@gb’i}énﬁwdfic‘%t @GFlg'i %ioﬁmnﬂX?én%ﬁ%t&hOSphat e,
osphate, 5sodi um chl ori de, t

pot assi um hydrogen p zinc safts, coll oidal
silica, nmagnepioten PMAR] ihhibuere, MPElighibitopd, Apyers binhsgonabitass PDGIFoskibivased
subst ances, pol hyl ene gl ycol ...sodi um canb hyl. .0se,

pol yacryl a? es?ndﬁ@(eéérgsﬁ%ﬁ lg'é%g%ﬂhéabﬁ%l-bp%l ‘f}b“f?%‘%"%ﬁ%‘?gﬁé“%/ !ﬁgllé{g&‘lfiol ymers,

pol yet hyl ene giligeobuladdrupmd bgdat suckycbtodestidingsr tuie hnasgs ahphaivatibet a-, and
gamma- cycl odextrin, or Qperri cal |y dified deerat i vesS such as

10hydr oxyal kyEHBHeRERIHAS agehis S adaancsapiy the naturally-occurring

3- hydr oxy pr opylotifibaésm@ Xioid shSthet@ an@ s Hi8Esyhfletibidal o€ hid@bibvR bivgsg, My al so be
advant ageously used. to enhance delivery of conpounds of the fornul ae
descri bed her @skbilzgrzirthdncuingotirdeigtoigsyripraisemerase MRIPIRE: EBdar ed
according;4 o pRgid Qidsfms@gm%@thﬁﬁqﬁﬁr&nﬁ Qoofdlinatidg cEAPRAUNGSablrsrsdMmbRES] zed

readi |y using synthetic nethods 15known to one skilled in the art. Sol vates
(e.g., hydrat abibiac; allothey agentstused oM oarigs sy EtoikrEeals ukiao within t he
scope of the pr b rod AUENE L PB § . q pesalt formation are
general ly kno%ﬁgﬁ:&tlﬁ%ﬂ%gr&p&ﬁéé?jll}gg‘#wr}g?‘%,t&?’ﬁg@%@ﬁpgﬁ}ﬁo&g argd exanpl es of the
i nstant i nvenflit6t mapctredinglyt thecdmmendy ofiydrretent ihamtipn sadberedmibietesdt ai ned
by methods exenplified in the fallow schenes below. 20 [Q078] The
compound of - roamiraen Y i Sytieadth Poh PRSI T Moo e LD ¢
sequence oat | padhrolite@ahedi®ades. Theinkeaohihoninfirt@er Jotipidel aseaiytrel di ne (2)

wi th di phenyl methaninmne (3) in the presence of 1a cEata!i t_idc amount,. of

pal | adi um (| |§0négpé|{x%9 ,oxma]@éﬂiobptglm utically acceptable salts and prodrugs thereot in

(2, 2" - bi s(di phepyngheIRAmeR) fok it trdairMAPbE dé AN/ vANdomPERs ihd phdagignat e in
THF can furnish the benzoghenone imne 4. Metallation- borylation-oxidation
of i nternmedi atithecampoyahot Eumpls (Bdkieinetogetey wvifhripsiiugiions that the compound

3-chl or 02- (di pher b B8 AN datlhdd A6 A6 210 D6entsDhd tMtEhks ¢@n then be
i mredi ately t?@?g%&ﬁﬂ@%%ﬁh?%a Ql-éjf-&ni1 tr o}%en?en%cnefnd af b'ase,S such as
cesi um caibontt erestoeatf dfoamber. fhemnesditanwnéon Thberoombowss combingwuseitba of t he

1410 SUbSt o0, TS 46 S Ml SRRTH BT UL 0 1
5- (4- f | uor ophtny hie-pdelaxal thgether @i hiyckdap yepacikyeelheeatotboxylditagether @ al8) usi ng
standard pept E)rd\shc?g tlljlgylz Ll'g%aék%g(%(atmag ’for?nltjlﬁxped together.

[0062] The compounds of the present invention can be formulated or co-

25  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.

30 [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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as 0-(7-azabenzotriazo |- 1 -y1)-/V,N, N, N -tetranethyl uroni um hex

af | uor ophosphate (HATU) to obtain internediate 9. Acid-catalyzed hydrol ysis
of i m neVP0O 2WWIHENL provi de the desired Conpound (I1). EICHEMD/BIcHH || 3
PhPh 1% Pd(QAc)2 1.5% rac-BINAP Cs2C33 (1.5 eq) THF, 70C, 18 h C

N PhPh 4 1. B(Oi-Pr)3, 0 C2. LDA 1 h 3. H20, Na2CO3-1.5 H202 1 h 0 a A
PhPh H 5

The present invention includes all of the possible individual stercoisomers, the
individual tautomeric forms thereof, together with mixtures thereof.
[6064] Separation of diastereoisomers may be achicved by conventional
techniques, e.g., by fractional crystallization, chromatography or H.P.L.C. of a
5 stercoisomeric mixture of a compound of the present invention, or a suitable salt or

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

10 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

15 referred to hercin as “carrier” materials) and, if desired, other active ingredients, The
compounds of Formula (T) 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

20 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 celiulose. The mixture may contain additional

25  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 pharmaccutically active compounds of this invention can be processed
in accordance with conventional methods of pharmacy to produce medicinal agents

30 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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[00791The internmedi ate, 5-(4-fluorophenyl)-4-o0xo0-1, 4-di hydropyri di ne-

3-

carboxylic acid (8) can be obtained using the chem stry described in Schene
2. Thus, W@200p/P#1dr ophenyl )acetyl chloride (10) can bePCTaEE&/ORM6EN

2, 2-di net hyl- 1, 3-di oxane4, 6-di one (Me' drum s aci d)
pyridine and the resulting adduct can be refluxed in ethanol

in the presence of
to afford

ethyl 4-(4-fluorophenyl)- 3-oxobutanoate (12). Treatnent of internediate 12
W th triazine-gnchsied '1%1@?&58/%411@ inh ﬁhc el don%@ vhiEstaRnSt pRticagui site
ester internmediate, which can be readily hydrolyzed in the presence of

sodi um hydroxmeurapf e active dekredions e Eaanues af sudhydopres Wnitvare ellsiclit e 8.

2 1. triagiffes. WO ELanfiS Mebl BafFtHthif an 2nMabNeEAi Ot rgredicl ¥ a0kt

10

15

20

25

30

1 to 2000 mg, preferably from about 1 to 500 mg, more preferably from about 5 to
150 mg. A suitable daily dose for a human or other mammal may vary widely
depending on the condition of the patient and other factors, but, once again, can be
determined using routine methods.

[0068] The amounts of compounds that are administered and the dosage regimen
for treating a disease condition with the compounds and/or compositions of this
invention depends on a variety of factors, including the age, weight, sex and medical
condition of the subject, the type of discase, the severity of the disease, the route and
frequency of administration, and the particular compound employed. Thus, the
dosage regimen may vary widely, but can be determined routinely using standard
methods. A daily dose of about 0.01 to 1500 mg/kg body weight, preferably between
about 0.5 and about 50 mg/kg body weight and most preferably between about 0.1 to
20 mg/kg body weight, may be appropriate. The daily dose can be administered in
one to four doses per day.

[0069] For therapeutic purposes, the active compounds of this invention are
ordinarily combined with one or more adjuvants appropriate to the indicated route of
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
convenient administration. Such capsules or tablets may contain a controlled-release
formulation as may be provided in a dispersion of active compound in
hydroxypropylmethyl cetlulose.

[0070] The oily phasc of the emulsions comprising compounds of Formula (I)
may be constituted from known ingredients in a known manner. While the phase may
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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[ 0080] The phosphate prodrug, Conpound (Illa), which involves tethering a
phosphate group to the pyridi none nitrogen of Conpound (lI1) via the

sel f - cl eXABOYOIW Y oxynet hyl |inker, can be prepared uditHgULNMSYHPhet i C
route described in Schene 3. Treatnent of internmediate 9 with di-ten-butyl
chl oronet hyl phosphate (13, see: 15 PCT WD 2005/ 090367) in the presence of
a base, such as potassium carbonate in DMF can provide the protected

internedi ate ghdferréd ©RNu@ BB AhOB £0T TN RS erdfdiferGPNGth bl @ftBadtn et hanol
can furnish the desired phosphate prodrug, Conpound (1T a SCHEME 3

[0081] Ami no adiodiEerymakeyp tssocallaeandrilyBisCovpodiee ob P T héthiheeibxy et hy |
Slinker, in a,qenneke §h e s@%aﬂc@ chﬁf%ﬁf%ﬂg%ﬁﬁthgds@%\{&l YNk §ifje synthetic

sequence illustrated in Schene > chloronmethyl esters 16,” derived from
t he cor r esportiipagediprooiabe @darmfnlmalaa@nSd§rr(uiﬁ$fimﬂgdltdwgﬂum(mcs@ﬁtdrze$ descri bed

in Synth. Congnye ¢ g‘ﬂz&fqg’ ?l{e éi%z){llegn%g%ﬁh{: ?[égc@}/n%%ion%cmnl"wﬁmg ?)0 75%% e

(1994)) can be reac resence o ase such
as pot assi um Bacdomreatyé akccha friywist! rladlex rgk;cheanl moﬂ%teaﬂﬁﬂ?mllauqﬂ the nit rogen

protecting gro i,n this case,a Boc. but car banmgt e rou nder acid
Bond 11 ons_ oan Rt aishT HRs aE A PeaGish hrvit 1 ECPRETTS Sab BB o

2009/ 094417PGH. US2009/ 031649 EXAMPLES 5[ 0082] The invention is further
defined in t |1 owi ng Exanples. It ho | d be understood that the

Exanpl es arer}g?{}i W%ﬁwfb Siu}ﬁ%?lkﬂ” %ﬂwe}forﬂm%lﬁwwm higyiag ussi on
and the Bpamhesesir@n@smkiid hi8skiiidd, $iRR (A dolubiily 88BE LR BohRin@ s@04:1 al
characteristics of the invention, and wi thout departing fromthe spirit and

scope t her eof0ils &ikely alkeeisgdh i Rpnag el el e dind freenlgtiosatsivendovo Thaghe t he
i venti on to Jak] GuSiabAUSSS BOnGRRAL! A lg fnd FRM pfiSAKENt i On i s

not limted by the illustrative exanples set erel ow, but rather
defined by t hHeitebllagorsisiapgydnaedd lchkage fiom (OB 8B ALY contelnetsi Shgighlare carri ed

out with Contﬂlghléﬂ&ischgﬁg&%d r ltbhsrié él[gﬂ e%@ %{lchaag ¢ sgpcﬁlg%e qs%aeq%i s%ayaten | trogen

or argon. evapor ati ons an ons were on”a rotary
evapor at ors urrnimyiane@bmelculqstees’émmut @Gmmmuds,nmpn apehgenitac, Weryd oltbtased as

anhyar ous. or doerahee e TpeR N e raub Pen PP e Sr b6 SHFERCAL 1 on.

Fl ash chr omatcaginapby nv@de pesd QmmédnJySdcmgcciSal(bﬂeQ)aa bbb ddpeiddiesed gel 60,
0. 040-0. 060 £0084 Anal ytical Rev Phase RP) HPLC was perfornmed
using a Phendfferfese QS0 Chlscrag vl highymelte p E@ﬁmﬁhésr“’%“ S5 ODS 4.6

X 50 mm col uraraffidand/or liquid paraffin or other mineral oils can be used.

20 [0072] Formulations for parenteral administration may be in the form of aqueous
or non-aqueous isotonic sterile injection solutions or suspensions. Thesc solutions
and suspensions may be prepared from sterile powders or granules using one or more
of the carriers or diluents mentioned for use in the formulations for oral
administration or by using other suitable dispersing or wetting agents and suspending

25 agents. The compounds may be dissolved in water, polyethylene glycol, propylene
glycol, ethanol, corn oil, cottonseed oil, peanut oil, sesame oil, benzy! alcohol,
sodium chloride, tragacanth gum, and/or various buffers. Other adjuvants and modces
of administration arc well and widely known in the pharmaceutical art. The active
ingredient may also be administered by injection as a composition with suitable

30  carriers including saline, dextrose, or water, or with cyclodextrin (i.e., CAPTISOL®),
cosolvent solubilization (i.e., propylene glycol) or micellar solubilization (i.e., Tween
80).
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17 30- each case a 4 min linear gradient (from100% A: % B to 0% A: 100%
B) was used with the foll ow ng nobile phase system A = 90% 1120/ MeOH +

0. 2% H3PMMO 2894980% MeOH H20 + 0.2% | -1 3PO4 at fl ow r at BCEHUS20P/0Hi6#P and
detection at 220 nm [0085] Preparative Reverse Phase (RP) HPLC was
performed with a linear 5 gradient elution using 10% net hanol, 90% wat er,
0.1% TFA (solvent A) and 90% net hanol, 10% water, 0.1% TFA (sol vent B) and

detection at g@gfznm (PHC Qél‘ﬂe %c&d&% ﬂi@ﬂa A0 A %Qb@%%tcu}% injedl&BAALbnS5 ODS- VP
20 x 100 mmcolum with a flow rate of 20 m)_//mn B - YMC S5 ODS 30 x 100

mm col unm Wi t B EsFengon M@HGPK‘QD"I‘FMFWM acceptablppidiahpiteleotox commlash col um

with a flowr with a
flow rate of ?%ﬁﬁ] u]rQ 3’%&5{&@%%%%&) %@l%l%dﬁ%ﬁgﬁ%?ﬁﬁgwl ow rate
of 50 nmL/m n; cmplo}red-alefwaesmmmm, HA0satenicsidimmchigride salufipownr at e of 20
m./ mn 86 I s har Sz d N HPLC,

el ect rosprg L@lozna‘?tf@ﬁ’ ‘F"E@PH nvo ‘e lf)%] ?10%%&8 2334%1&%1% !\@ﬁ cI?{P“lf’on (API

MB) nass spechediomt Fyr thﬂsﬁauiﬂdseNM? tﬁ@ﬂdtxrcaoil\mrag b@bmmomi;lirmmdmgtmmheta 400 MHz
Bruker or a 500 MHz J ns Fi eI st rengt.hs re expressed in units
of '8 (part s pEPIY (iEbEidsing H0TE BB R Reh SOIERT FEARET BRa  peak

mul tiplicitiegrepdiidiesigamsed as follows: s, si ngI et; d, doubl et; dd,

doubl et of doublets; dm doublet of nultiplets; t, tri pl et ; quartet br
s, broad si nglﬂéff‘*l m Thwftarrmw@tltwah@{rmgww&&f*afwuwtﬁfbwé’@m‘eéivm. ons are

used for ¢@ nﬂ’gﬂ‘hx Haddid BE@QE% siuch g@@texﬂfza%ndﬁm %&%bntﬁiﬂ%m&wl Fnoc:

9H- f | uor enyl carbamatc; TEA: triethylam ne; N- et hyl nor phol i ne;
Ms: net hanesuﬁd}@\rﬂws suph Eﬂplgﬂcn@ﬂmtahﬂli%p’ﬁ@lpgPmﬂk‘ﬁymah*ﬁiﬁéfso‘?u rily’ s base:

NVP:  N- et hyl Ta’[ﬁ té)Jaﬂ iné %ﬁ’adﬁ%ﬁ?‘il?%ﬁf%&? with enteric coa m

benzotri azol - oxXy riscer me os honi um ¢ fSI uor ophosphat e;
DCC. 251, 3-di cxyn;io@imewrhm}aalﬁom}hmnmbdai;um such as wetting, sweetemng, flavoring,

| - (di met hyl am et hyl carbodi i m de hydrochloride; RT or rt: room
t enper at ur e; f‘lﬁ%@&é&zﬁg@ﬁ ‘time; h: hour(s); mn: mnute(s); PyBroP:

bronotri pysr o[ﬂods]nophm ﬂh@ﬂtlmmp@fﬁmﬁﬁﬂﬂh a8 RhddnaonipAd the Bekifpound of
-azabenzotri azol - 3{ -1V, N ,. N -tetranethyl uroni um
hexaf | uor ophoS{HR ae( ), pa redcemdﬂé AeRRRIg 533} r prodrug thercof; and optionally

|-y1)-/VIV,N a&d’dﬁt%ﬁl@t@@ﬂt@éﬂbé{&?ﬁbrﬁ'E‘k’irﬁa%d’ @ah |bH6h‘S/CAQQ{t€stnﬂﬂl afledddAP:
4- N, N-di net hyl am nopyridi ne; HOBt HOBT: hydr oxybenzotri azol e;

Na( OAc) 3BH:  sprivrentida; patthetnejd mbwmm@l@pz GSKBING 4N ARUSPNIGET BgeNE an wwﬂml

trifluoroacet t i I

di methyl  sul %gg“ﬁg‘l“g"w %‘*&%‘"P?‘%Q aﬁ%?@célﬂ%mﬁ?ﬁ% %ﬂ et hyI
acet at e; BMF: hyficrpeoliilati frocompoiigke and” Hﬁ"plmenacaﬂtscdlﬂaoﬁmcfawle @@Ei adjuwmt
1, 2- dlchloroetha

hyl
chl ori de: m ¥ BICLF %El%rnatchﬁomrp(%% tons )?@g’lelth %1(‘?%(};/[0% gérﬁ&%ggégenﬁma%&ﬁ'ﬁ met hyl ene

2, 2' - bi s(di phﬂmﬁummﬁc&mrfb@d hdreih'or a5bmﬂﬁ¢ﬁﬁt:b@llyamptaEDéAMP&Ercbf and a
N-(4(2 Am no- 3- chl oropyri di n- | ox f | uor oph 544- 11 uor ophenyl ) - 4-
o0~ 1. 4 di hy dPBBYHeCH HOY $<GEPBi KA EEont et Suth dorsios ons 4y

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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Preparation | A: 3-Chl oro-N-(di phenyl net hyl ene) pyridin-2-amne CI N NP
-..Ph(1A) [008812, 3-Di chl oropyridine (105.00 g, 710 nmmol), Pd(OAc)2 (3.98
g, 17. 74WMGB208%03H17 r ac- BINAP (16.57 g, 26.61 mmol), cedUIWLaINSHED e
(346.76 g, 1065 mmol), THF (1.05 L), and benzophenone imne (124.67 nL, 745
mmol) were added to a 2 L CHEMELASSO Reactor fitted with a nechani cal
stirrer and reflux condenser. The m xture was heated to reflux with

stirring for d@ildpollRRriEBEIBEHIhatMES, dehint BORs, MRS A MM k&uhHibut®O M) . The
resulting filtrate was concentrated in vacuo to 1/3 volunme 20and used
wi t hout furt Hadfehiybptpicshtuchas PhosphaigR givsies sybigaciggotagtium pofptepartipl 6, 7. 6

Hz), 7.19-7. %}é&iﬁl(& Iﬁ/llix'ﬁ)rﬁY cﬁ’-sZt%r‘a?ed%%&iﬂle {%téﬂoidsgwgt@r,(sgﬁ’or deblrolgied swoh 9- 1 Hz);

MS(ESE) ni z Preparafti on

3- Chl or o- 2- ( disphaayineralfae disetivm hdrpgenipiipsphate,pbidpsiomdy diogal phoshatd, N H
- Ph(1B) [DO %&iﬁ& Ruchick, ML QR sifiG2 Rk estuld kiR bl AGA! 1 on Tunnel
et) was added: ‘¢rude

ni trogen bl an

3- chl or o- N- ( diyploBdorienetlhipéccmsgdopbitalicns, polyothylencagigbol,sodismpr opyl borat e
(196.38 ni, 85% mmlt?].a%pgyres Iti@ sol ution was th coolgﬁ%SkOC. In a
separate reactoPBEEeNP uiPYaRY %?IW%QOE’T ERP I OB MBS and THF
(1.05 L). Thiglsedybblpathivase giol adi wool @t andodexiiat yichlak biphadH8hd22 mi,
923 nmmol ) was added @I ovvl.l%/. After sti rrtj g% at 0C, this solution was added
slowly to theZimastyelodexiis onchepically modificd et aivehsuchis stirred for 30 mn

wi t hout the toxpalicRefcdeHRhCidcndinzat esh ¢4 tdponcRiodskidind, bpemsmt eri al ) .
Water (1.05 E‘)%,vigg a%]?tecd.to th(iaclonr‘fgigtture, ?g%mpg %)gothe addi ti on of
sodi um per car¥Biiied ¢estygtivea mgy albpBS adwapiegeonsly 8ied tpeteilelivay ef ni xt ure was

al l owed t0 StdobnpBlindd @fthk ®rmbilab derib@EHefAf €d sol ution of NaHSO3L) was added
slowy. The aqueous | ayer was renoved and DVMF (840.00 nlL) was added to the

organi c | ayerl08id t nEreTRmpornss af Barinuladb cet be greparedeascordingpo the GoHOFHIE t 0 DIVF) .
The DMVF was ugGd, i QAutpf HEEAREaPHE Lfnbi@EL LR NV nthetic methods
15 known to one skilled in the art. Solvates {e.g., hydrates and salts) of the compounds
described arc also within the scope of the present invention. Methods of solvation
and salt formation arc generally known in the art. Accordingly, the compounds and
examples of the instant invention may be in the free or hydrate form, and may be
obtained by methods excmplified in the following schemes below.
20
[6078] The compound of Formula (II) can be readily prepared using the synthetic
sequence outlined in Scheme 1. The reaction of 2,3-dichloropyridine (2) with
diphenylmethanimine (3) in the presence of a catalytic amount of palladium (1I)
acetate, racemic-BINAP (2,2°-bis(diphenylphosphino)-1,1°-binaphthylene) and
25  cesium carbonate in THF can furnish the benzophenone imine 4. Metallation-
borylation-oxidation of intermediate 4 as denoted in Scheme 1 can provide 3-chloro-
2-(diphenylmethylencamino) pyridin-4(1 H)-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 cxample, 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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15(CDCbh) 86.02 (d, 1 H J=7.1 Hz), 7.10 (d, 1 H, J=7.1 Hz), 7.20-7.80 (m
10 FI); M5 (PSI) mz 309.07 (M+ H)'. Preparation 1C

3- Chl or o-WP oN9Heny| net hyl ene) - 4- (2- f | uor o- 4- ni t r ophenoREY/USYIPERG42- ami ne
100901To a 2-L CHEMA.ASSceD reactor was added the crude 3-chl oro-2-

(di phenyl net hyl eneam no) pyri di n-4(1H)-one (from above, now in DVF) and

cesi um carbonate (300.52 g, 923 mmol ) followed by the addition of

3,4-difl uoroniﬁ@% ﬁﬂ#}@ﬂ&%tr(a%@l& WP A m&‘ﬁ.ambmmﬁb@héﬂaﬁﬁ&b@omﬁtcheat ed to
approxi mately 90 stirring for 2 h. The m xture was cooled to 25C

with stirri ng(HbeUl‘@ Oﬁ‘iaﬁl intpgmedigte 9.5 Oidtpishy ey diuinoRimingd qea thep.  The

m xture was e L) and the aqueous phase was di scarded.
The organics é%?@ggt%gjg%nn%i:taoﬁggﬁ?do&gﬁord an oil. The oil was dissolved into
Et OH (200 mL) (heating sonetinmes required). After the 5solution was all owed
to stand al\lé 25C for 4 h, a solid was ?‘H‘ ﬁted by filtration to afford
3-chl oro- N- (di phenyl net hyI ene) - 4- ( 2- 15 uom 4-ni trophenoxy) pyri di n-2-am ne
(104.00 g; 32.73%yield) %yellowsolld E HNW (CDC13) 6 6.52 (d, 1 H,

J= 5.6 Hz), 6.80 (dd, 1 8.1, 91Hz) 7.21-7.60 (m 8I—P .78-7.95
(m 2 FT), 8.00 (m 1 Hyypafbnb (40, T3hin 0=1 3G 00 1), f 1 H J=
5.6 Hz); M ( Z ABraaIN _Prepapatiron 1D. 1

4- (4- Am no- Z-HH B hems@tx;é)(*rﬁeqﬁ:ﬁl orﬁg
Nl -12 N N PhPh(1D) 15H6091¢.The fg)
CHEMOLASSO reactor: 3-

chl oro-N-(di phenylzmet hyl ene) - 4- (2-fl uoro- 4- ni t rophenoxy) pyri di n- 5 anm ne

(110.00 g, 221 mmol ), isopropyl alt -® (990. 00 nl), ammnfm"ﬁzde (-40%

di pheh9INmpihyber®) pyy i cﬁﬂ n- 2- ami ne

W ng mat'évials were a p;;anL

in water, 297.00 ni, 232§Om‘ml). Thg Xxture was allowed to at 20C for
3-4 h. 3-

Chl or o- N- (di phenyl@/lene) 4-0!( uor o- 4% r&ouz E'é%oxy‘)' i n-2-am ne was
not 20 detected by—l-él?l:%%ﬁa-lym S. T e reacmme wag heated to 70C
and al l owed to stif2f6ro's- 4 & the reaction was coll e, water (14
m./ gLR) was added. The reacti o,aJ\m xture was cooled to (reaction tenp)
over 1 h. Upon cooling a sol id pr%cspl tated and was filtered off and washed

with water (12.5 nl/gLR), followed by heptane: MIBE (4 1; 5 n/gLR). After
LOD (-25%, 95.3 g of crude 4- (4 am no- 2-

HATU, i-PrEtN 9
DMF [ P

Cormpound (1)

[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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25f | uor ophenoxy) - 3-chl or o- N- (di phenyl net hyl ene) pyri di n-2-am ne (90AP) was
obt ai ned. The crude

4- (4- am N 2009P¥dFophenoxy) - 3- chl or o- N( di phenyl net hyl erRETHS20H031639 ani ne
was di ssolved into n-BuQAc (7 nL/gLR) by heating to approxinmately 85C. At
85C, heptane (7 nmL/gt.LR) was added dropwi se until the solution becane

cl oudy. The solution was then allowed to cool to 20C with stirring. Once at

20C, the sl urxgp- mﬁo@g ab @yl cBlokide fﬁf@?caﬁl@elt@at\é@&ltﬁQ'Zt&ﬁ;@ﬂiyl naghgehes t h

hept ane (5 rrL/gLR) then dried over nlfg in a vacuum oven at 60Cto 5
afford 4,6-dionc (Mcldrum s acid) in the presence of pyridine and the resulting adduct can

4-(4- 2- hene | , e, di n- 2- ani
(6253 0 67 Som o) e N SRR SRR FED ) 66. 23 (dd.

1 H, J= 1.0, Begmppt)of ingeragdiptm!2 with)triazesgd (%(dhpm ¢thpkidgm ephaBol ca@ fu_Lnin) 6 92

(t, 1 H, — o 1 , —
6.1 rz) - e e 1y el HhaSf Mh e il bl e gt
4- ( 4-f | uor ophediyp) droside butlanadttenferat@d t@ﬁﬁnéiﬂ.ﬁbcn{u@ﬁ)eﬂ&]l To a soI ution of
2, 2-di met hyl- 1, 3-di oxane-4, 6-di one (Meldrumis acid, 8.0 g, 56 nmol)

di ssol ved i n anhydrous net hyl ene chloride (100 nL) and pyridine (11 15nm),
at 0C under nitrogen atnosphere, wassGHpMmE? added 2-(4-fl uorophenyl)acetyl
chloride (7.6 nm., 9.6 g, 56 mml). The, red solution was stirred at OC for
1.5 h. The reaction m xture vvanf treat¥d with 1 N HC (13 nL) and diluted

wi th nethyl ene chloride (200 ). TRe I%ygrs were separated and the organic

| ayer was washedyw aturated a uéoys&godi uMDWﬁand
dine H%’ﬁ'209<391e- 4, 6-8i orfe. fFude

concentrated in vauo gi ve

20f | uor ophenypacety1) -R2>di ne

i ntermedi ate was susggnded in Plf? *et hanol (150 mlde and the resulting
m xture was refluxed for 4 hours. The solvent was then renoved in vacuo and
the residue was purified by flash colum chronatography (Si @2, 230-400
mesh, 8:1 hexane-ethyl acetate gradient eluytiQn) to afford the desired
product (4.6 g, 37% . | H.NkR{.GBCES) 8 7. 2-7[15 (m 252 H), 7.05-6.98 (m
2 H, 4.18 (g, 2 H, Jz?ai@olh@ﬁtoﬂa 81 f{< ‘ 46 (s, 2 H, 1.26 (t, 3
H J = 7.0 Hz); MS(ESI' Yord@gna@s (M+-H) F. P d
5- (4- Fl uor opheny1) - 4- oxo- Igséedid | ydr opyri di ne 3-C

rb(b'xyl ic acid HO FF)

10
{0080]  The phosphate prodrug, Compound (IIla), which involves tethering &
phosphate group to the pyridinone nitrogen of Compound (II) via the self-cleavable
hydroxymethyl linker, can be prepared using the synthetic route described in Scheme
3. Treatment of intermediate 9 with di-sert-butyl chloromethyl phosphate (13, see:

15 PCT WO 2005/090367) in the presence of a base, such as potassium carbonate in
DMF can provide the protected intermediate 14. Global deprotection of 14 under
acid conditions in ethanol can furnish the desired phosphate prodrug, Compound
(Ia).
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[0093] To a solution of ethyl 4-(4-fluorophenyl)-3-oxobutanoate (4.6 g, 21
nmol ) in absolute ethanol (45 nL) was added NaOEt sol ution (21% NaOEt

sol uti on Wa 2B00P4417. 7 nL) and triazinc (1.67 g, 21 mol PCTIS200P@316HY | ng

m xture was heated to 585C for 1.5 h, cooled to roomtenperature and
treated with an additional portion of triazine (0.08g, 1 nmol) and NaOEt
solution (21% NaOEt solution in EtOH, 0.4 nL). The reaction m xture was
heated for an additional hour and coregiEmptied i n vacuo. The residue was
treated with IN HCl until the pH of the reaction was about 2. The
precipitate was collected to ve the desired ester intermedj abe. ethyl
5-(4- 10fl uor ophenyl) 4- axo- L, 4+ di hydr opyri di ne- 3- car boxyl ﬁte\’{oﬂauS g, 83%
as a yellow solid. . [0094] The aboveNester (1.0 g,
3.8 mml) was dissal 0 nl) and heatedit o 65 :
resulting clear lmx ure was cool ed to anbi ent teu ey @- sol i ds
were filtered offy ]

and the resul ti | ow preci pi tatg Egos col &lect ed as thg desired product
(0.73 g, 82%. 7]\ ( DVS(@g d6) r S, ll , 8.86 (s, 1 H, 8.51
(s, 1 H, 7.99%7.96 (m 2 H, 7. 2™ MS( ES @%Cé 234 (M+H)'
Preparation 1G N (4-(3-Chloro-2- (@@%Hmffylnejmyl eneam n idi n-4-yloxy)-
203- f | uor opheny1) - 5- (4-f | uor ophenyl) - 4- oxo1, 45di hydr opyjr i di pe- & car boxam d
e N PhPh(1G [0095] To a sol ution of (" F~oH

4- (4-am no- 2-f | uor ophenoxy) - 3-chl oro-N- (di plicnyl net hyI e Wi din-2-am ne
(836 ng, 2.0 mmol) and 5-(4-fluorophenyl)-4- £ H

oxo0- 1, 4-di hydropyri di ne- 3-carboxylic acid (490 ny, I (10 )

at roomterrperature wer e added HATU (913 ng, 2.4, &hd DI 1.05 ni,
6.0 mmol ). The reaction mxture was stirred gf_rgomtenperature for 3 h
prior to being quenched by the addition of colgg%ler Ebuml)ia) The solid
that formed was collected 5Sby filtration, angy ed with water and et her.
The solid was dissolved in DCM and puri fied by flash col umm chr omat ogr aphy
(Si02, DCMto 10% MeOH in DCM to gl ve the de5|red product (987 ng, 78% as

allght yel l o lid E ]To a
sol ution of Yﬁ(ﬂgﬂ( 3- éﬂ]lor%mdf c%n % eny Ounﬁgﬂfxgmé&dr%ﬁ;lgggﬁ
yl oxy) - 3- f § uotigiphdmy enfer (¥nifak Uﬂhﬂpllamﬂljbéd ab@v@xﬂng’l.ﬂlésﬂtlhtyldsﬂmymdcdl nc- 3 car bo
xam de (410 ng, 0.65 ) in THE (1 ) erature wa
aqueous HC ?gl“matwl.s‘gggﬁq_%e ‘!tng‘? ‘?Wmﬁg} %tc“ég ‘foiriﬁ?‘ijeﬁ?rﬁfl]fr‘:(g”&@&g“@% rr ed at
room t enper at NiRotb&¥d dmino acids (using the procedures described in Synth. Commun., 14:857-

864 (1984) and Synth. Commun., 24:767-772 (1994)) can be reacted with Compound

(1) in the presence of a base, such as potassium carbonate to afford intermediate 17.

10 Removal of the nitrogen protecting group, in this case a Boc (¢-butyl carbamate)

group, under acid conditions can furnish the desired amino acid ester prodrug 18.
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15 h and then concentrated in vacuo. Cold 5% aq. NaHCO3 (5 nL) was then
added to the residue. The solid that formed was collected by filtration,
washed wWh2epgpei’and t hen ether, and dried under vaculRGT/ES250MBS1448e
desired product (275 ng, 90%. "H NWR (DVMsO-d5) 8 13,31 (s, 1 H), 12.70 (br
s, 1 H, 863 (d, 1 H J=1.30 Hz), 809 (d, 1 H J=1.50 Hz), 8.02 (dd, 1
H, J= 2.50, 13.10 Hz), 7.76 (d, | H J= 550 Hz), 207.71 (m 2 H), 7.44
(dd, 1 H J=1.50, 8.80 Hz), 7.31 (tscdrMr 4= 8.80 Hz), 7.27 (t, 2 J= 8.80
Hz), 6.43 (br s, 2 H), 5.96 (d, 1 H J= 5.60 Hz); I\/S(ESIE) mz 469 (M-
N-(4- (2- Am no- 3- chl oropyri di n- 4-yl oxy) - 3-f | uor opheny1) - 5- (\ﬁ’oﬁl(dorophenyl)-4
- 250x0-1, 4-di hydropyri di ne-f8- carboxam de, hydrochl oride sm to[0097] The HCI
salt of N-(442-am no- 3 g'hl royr|d| n- 4-yl oxy) - 3- fI uor(k;ph
5- (4-fl uor ophenylf-4sex0 L pydr opyr j di ne- 3- ¢ am
obt ai ned by treating d sal utl on N- (;4- (3- chl org

(di phenyl et hyl en€ani™o) pyr| d| n- -yFo;I;())Q f%uorophenyﬂ?) 5-(4-fl uorophenyl)
-4- 300xo0-1, 4-4di opyri di ne- 3-car
1,

aration 1G in THF with
excess aqueous tor er at uf£: e | es lare renpved in vacuo
to provi de th&Ndedired g@%%ﬁ% EXAVPLE 2H2 arg
(3-(442- Am no- 3- ehl oropyri di n- 4-yl oxy) - 3-f | uor ophenyl ear bam)yl) 5- (4-
fl uorophenyl) - 4-oxopyridin-1(411) - yOret hyl di hydrogen phw H 0, r
-OH5 (2) [0098] To &=$idingt br@Gbsteiited alkyl
N- (4- (3-chl or o- 2- (di phenyiMpedtdsied alkarydrelkyymingdi n- 4-

yl oxy) - 3-fl uorophenyl) 5 @l P syhgaliyfla@iRg 1) - 4- oxo-F dithydt opyrigdi ne- 3- car bo
xamde (5.0 g, 7.90 mmol) in DVF (50 nlL) at room er At ukt e ¢ added
pot assi um carbonate (7.64 g, 55.3 mml) and di - ter -utyI gt hyl

phosphate (9.19 g, 35.5 10 mml, see: PCT WOc 0 090367). The reactl on

m xture was stitTed at roomtenperature for 2 days. The m xture was then
diluted with Et0Ac (250 nL), washed with wattef 00 nmL)g ag 10% LiClL (3 x
250 nlL), dried over Na2SO4, and filtered. The filtrate was concentrated to
give a residue, which was dissolved in EtOH (160 nL). To this stirred

sol ution, was added water (60 niL), fidmpegsby the slow

5 [0682] 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 CI8 S5 4.6 mm x 50 mm column or a YMC S5 ODS 4.6 x 50 mm column. In
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15addition of conc. HCL (40 mL). The resulting mxture was stirred at rt
for 15 mn, and then allowed to stand overnight. HPLC anal ysis indicated

t hat the Weaemidhtifias conpl ete. The solid was col | ect ed PEY/ USR03 6#DHN,
rinsed with 50% Et OH/ H20 (5x), water, EtOH, and Et0OAc. The solid was dried
under vacuumto give the title conmpound (4.3 g, 93% as a white solid. NW\R
(TFA-d) 69.60 (s, 1 1-1), 8.79 (s, 1 20 H, 7.80-7.90 (m 2 H), 7.65-7.75

(m 2 H, 7.5chdaseh 4hindmedr Qﬁdldﬂllﬂonﬂ(ﬂﬁﬁ) (At 26018 1d,0%d A*i@) ‘%QS)HZa); used. 25- 7. 33
(m 2 H, 6.50 (d, 1 H_J=5.92 Hz) 3 éf)) V5( ESI E)
Mz 579 (M+H) with BieApivese oty @‘fbwf@@gé]jé(hhﬁpg/y@ff 6I0}2/9\HFP spP&par ed

8t oo SANPAOE RGBT 18, DU Bty 220
- - y - -

f | uor opheny1) {M488jx o- Eie@ardtﬂ'w%h*ve{syf’h@c RE)HI L wexeariodacd Widagpinear 1, 0.1 nmol )

and Dot asokur SALHOATLR S e So TR ub ool Ty TEERoPBERT bl

Synt h. Conmunmgethidsl 887 @6tr, 0128TF A (sokket Bmdwbmaldmaxﬁmmmsntsmf theed at rt

for 1-3 h, diI ted with 5DCMI an ] 9P4. oI utign. The

or gani c | ayer f g’”@r‘ﬁo Svar Wgﬂ’mgiaggh@ wﬁg@‘) ﬁ’Fb‘EO "eﬂ” A8V it at e was
purified by cofmmrshnMRYREF §9PBHS(EL0R0 hifichtmd WM WAk @nadi ent

el ution). 1001001 The N-Boc-protected internediate was then treated with

30% TFA/ DCM ( &rLivhin; €oPhdndmonThad s 854 mnt eolwoer with e flovade phlGabion Bnd t he

B Ten sal 10 LMy SORRp0 R PRt RS Pl B EGOe o

Anal ytical Dab®s30 x 500 mm column with a flow rate of SO mL/min; or F - YMC $10 ODS 30

x 500 mm column with a flow rate of 20 mE/min.
[0086] The final product was characterized by 'H NMR, RP HPLC, electrospray
ionization (ESI MS) or atmospheric pressure ionization (API MS) mass spectrometry.

15 "H NMR spectra were obtained on either a 400 MHz Bruker or a 500 MHz JEOL
instrument. Field strengths are expressed in units of 8 (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: t-butyl carbamate; Fmoc: 9H-fluorenylmethyl carbamate; TEA: triethylamine;
NMM: N-methyimorpholine; Ms: methancsulfonyl; DIEA or DIPEA:
diisopropylethylamine or Hunig’s base; NMP: N-methylpyrrolidinonc; BOP reagent:
benzotriazol- 1-yloxytris(trimethylamino)phosphonium hexafluorophosphate; DCC:

25  1,3-dicyclohexylcarbodiimide; EDCI: 1-(dimethylaminopropyl)-3-cthylcarbodiimide
hydrochloride; RT or rt: room temperature; tg: retention time; h: hour(s); min:
minute(s); PyBroP: bromotripyrrolidinophosphonium hexafluorophosphate; HATU:
Q-(7-azabenzotriazol-1-y1)-N, N, N, N -tetramethyluronium hexafluorophosphate;
TBTU: O-(1 H-benzotriazol-1-y1)-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(trimethylsilyDamide; DMSO: dimethyl
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H NH2 5-(k- 11-1 NWR (CD30D) 6 12.75 (br s, 1 H, 883 (d, 1 H J =224
Hz), 8.11 (d, 1 H J = 2.52 Hz), 7.95 (dd, 1 H J= 12.56, 2.28 Hz), 7.72
(d, 1 WO 209408 Hz), 7.50-7.60 (m 2 H), 7,37 (d, IPCT/URR0090318980 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 (g, 1 H J = 7.32 Hz), 1.47 (d, 3
H J=7.28 Hz); MS(EST) mz 570 (M + H)I. Exanpl e No. X

sulfoxide; MeCN: acetonitrile; MeOH: methanol; EtOAc: ethyl acetate; DMF:

dimethyl formamide; THF: tetrahydrofuran; DCE: 1,2-dichloroethane; Et;O: dicthyl
ether; DCM: dichloromethane ot methylenc 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-fluorephenyl)-5-(4-fluorophenyl}-4-

ox0-1,4-dihydrepyridine-3-carboxamide

10 HsN N 't

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

L

Ni N

/j\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) werc added toa 2 L
CHEMGLASS® Reactor fitted with a mechanical stirrer and reflux condenser. The

Ph

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 (CDCI3)86.79 (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, | 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
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Z Analytical Data 4 Hti2 1 HNW (CD30D) 6 12.80 (br s, 1 H, 8.96 (21
(d, 1 H J =2.24 H), 824 (d, 1 H J=2.52 Hz), 8.07 (dd, 1 H J =
12. 84, 2.36@ 2440)094417 82 (d, 1 H J =7.04 Hz), 7.62-7. POT(USP0020HK49 7. 50
(d, 1 H J =8.80 Hz), 7.37 (t, 1 H J = 8.56

O

")

J &
_ 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 sofution was the cooled to
5 0°C. Inaseparate reactor was added diisopropylamine (169.78 mL, 1207 mmol) and
THF (1.05 L). This solution was cooled to 0°C and a-buty} 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
10 mixture, followed by the addition of sodium percarbonate (336.34 g, 1065 mmol) in
one portion. This mixturc 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. 'H NMR
15 (CDCL)86.02(d, 1 H,J=7.1Hz),7.10(d, I H, J=7.1 Hz), 7.20-7.80 (m, 10 H);
MS (ESI") m/z 309.07 (M + H)".

Preparation 1C: 3-Chloro-N-{diphenylmetitylene)-4-(2-fluoro-4-nitrophenoxy)

Fm/ N02
O

pyridin-2-amine

A

20 Ph Ph (10
[0090] To a 2-L CHEMGLASS® reactor was added the crude 3-chloro-2-
(diphenylmethylencamino)pyridin-4( 1 H)-one (from above, now in DMF) and cesium
carbonate (300.52 g, 923 mmol) followed by the addition of 3,4-diflucronitrobenzene
(118.15 mL, 1065 mmol). The mixturc was heated to approximately 90°C with
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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, | H J = 4.52 Hz), 2.32-2.42 (m 1 H), 1.07 (d, 6 H J = 6.80 Hz):
MS(ESr) MQ2B98%44M + Hl. 5 H  NH2 c2,--k- 1H NVR ( CDSOD)S26091B:185 (br s,
1 H, 895 (d, 1 H J=2.28 H), 8.23 (d, | 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=8.80 Hz), 7.37 (t, 1 H J=8.80 Hz), 7.18-7.28 (m 2 H),

6.36 (d, 1 H sth]r"r'ng7fmoffh.H?ﬁo mfndSwhdolcd té".zs%zwia?stiﬁ%g HP1PRi 2o thig- 21 (t, 1

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

5 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 yeHow solid. "H NMR (CDCl) § 6.52 (d, 1 H, J= 5.6

Hz), 6.80 (dd, 1 H, J=28.1, 9.1 Hz), 7.21-7.60 (m, 8 H), 7.78-7.95 (m, 2 H), 8.00 (m,

L H),8.11(dd, 1 H,J=2.5,9.6 Hz), 8.17 (d, | H, /= 5.6 Hz); MS (ESI") m/z 448.01

10 (M+H)"

Preparation 1D: 4-(4-Amino-2-fluerophenoxy)-3-chloro-N-(diphenylmethylene)

pyridin-2-amine

CI\

o |

NN
PhAPh (D)

15 [6091] The following materials were added to a 2-L 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

20 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-

25 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 n-BuOAc (7 mL/g*LR) by
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H J=6.28 Hz), 1.82-1.92 (m | H), 1.70-1.80 (m 2 H), 0.99 (t, 6 H'./=
3.28 Hz); MS(ESI+) mz 612 (M HE 6 H(? n Sr 1H NVR (CD30D) 6 12.89 (br
s, | H), \809@o(idsd11 H, .1= 2.28 Hz), 8.22 (d, 1 H, J= 2PET/UN2009/08168% (dd,
H J= 12.40, 2.30 Hz), 7.81 (d 1 H J= 7.04 Hz), 7.60-7.70 (in, 2 H,

7.48 (d, 1 H J=5.32 H), 7.36 (t, 1 H J= 8.56 Hz), 7.15-7.28 (n, 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

(n, 2 H, 2. 1Q:ing® doftoximddly 3327 55t%508, HePrand(7HhL/g LR) 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

5  afford 4-(4-amino-2-fluorophenoxy)-3-chloro-N-(diphenylmethylene)pyridin-2-amine
(62.53 g; 67.69% vyicld) as a faint yellow solid. '"H NMR (CDCl3) 8 6.23 (dd, 1 H, J =
1.0, 5.6 Hz), 6.43 (m, 1 H), 6.49 (dd, | H, /= 2.5, 12.1 Hz), 6.92 (1, | H, J= 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)".
10
Preparation 1E: Ethyl 4-(4-fiuorophenyl)-3-oxobutanoate

\/O
TT L
F(1E)

[0092] To a solution of 2,2-dimethyl-1,3-dioxane-4,6-dionc (Meldrum’s acid, 8.0
g, 56 mmol) dissolved in anhydrous methylene chloride (100 mL) and pyridine (11

15  mL), at 0°C under nitrogen atmosphere, was slowly added 2-(4-fluorophenyl)acetyt
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 HCI (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-

20 fluorophenylacetyl)-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 iz vacuo and the residue was purified by
flash column chromatography (SiO,, 230-400 mesh, 8:1 hexane-ethyl acetate gradient
elution) to afford the desired product (4.6 g, 37%). 'H NMR (CDCl:) 8 7.23-7.15 (m,

25  2H), 7.05-6.98 (m, 2 H),4.18 (q, 2 H, J=7.0 Hz), 3.81 (s, 2 H), 3.46 (s, 2 H), 1.26
{t, 3 H, J = 7.0 Hz); MS(ESI") m/z 225 (M+H)".

Preparation 1F: 5-(4-Fluorophenyl)-4-0x0-1,4-dihydropyridine-3-carboxylic

acid
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MS(ESIE) mz 610 (M + H)F. Exanple No. X Z Analytical Data 7 Htit)D
1HNMR (CD30D) 6 12.85 (Ilns, 1 H, 8.94 (d, (1) 1 H J=2.24 Hz), 8.23 (d,
1 H 11. 7&/QR2009/0944178. 07 (dd, 1 H, J= 12.84, 2.00 Hz), 7.R&I/{LP09831649H, J=
7.04 Hz), 7.60-7.70 (m 2 H), 7.49 (d, 1

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

5  85°Cfor 1.5 h, cooled to room temperature and treated with an additional portion of

triazine (0.08g, 1 mmol) and NaOEt solution (21% NaQEt solution in EtOH, 0.4 mL).
The reaction mixture was heated for an additional hour and concentrated in vacuo.
The restdue was treated with IN 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(ESI") 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 HClto pH =1 and the resulting yellow precipitate was collected as the desired
product (0.73 g, 82%). "H NMR (DMSO-ds) 8 13.52 (brs, 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-Chlore-2-(diphenylmethyleneamino)pyridin-4-yloxy)-
20 3-fluorophenyl)-5-(4-fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxamide

i N
w
lN N
Ph/L 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-fluorophenyi)-4-
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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 (dd, 2 H, J= 42.56, 10.60 Hz), 4.57 (t, 1 H,
J=9.15 Rep20®08¥13.47 (m 2 H), 2.44-2.54 (m 1 H), PRTAR2@IPFIGHM 1 H),
2.06-2.16 (m 2 H; MS(ESIF) mz 596 (M+ H)+

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

5 by filtration, and washed with water and cther. 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(EST") m/z 633
(M +H)".

10 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

15 hand 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-dg) 8 13.31 (s, | H), 12.70 (brs, | H), 8.63 (d, 1 H, /= 1.30 Hz), 8.09
(d, 1 H, /= 1.50 Hz), 8.02 (dd, 1 H, J=2.50, 13.10 Hz), 7.76 (d, I H, J = 5.50 Hz),

20 771 (m, 2 H), 7.44 (dd, 1 H, /= 1.50, 8.80 Hz), 7.31 {t, L H, J=8.80 Hz), 7.27 (1, 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 +
Hy"

N-(4-(2-Amino-3-chloropyridin-4-yloxy)-3-fluorophenyl)-5-(4-fluorophenyl)-4-
25  oxo-1,4-dihydropyridine-3-carboxamide, ltydrochloride salt

[0097] The HCI salt of N~(4-(2-amino-3-chloropyridin-4-yloxy)-3-fluorophenyl)-

5-(4-fluorophenyl)-4-ox0-1,4-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-fluorophenyt)-4-
30 oxo-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 HI g ll-1 NVR (CD30D) 6 12.80 (Ins, 1 H), 8.81 (d, 1 H J= 2.28 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- WD BOYMT H), 7.36 (d, 1 H J= 8.56 Hz), 7.20CT/US2009/05td49 J= 8. 56
Hz), 7.00-7.15 (m 2 H), 6.26

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

N JOH

[ fou
o)

H
F;@/ N
0 F
Cl SN
»
5 HaN N (2)

[0098]  To asolution 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-fert-butyl chloromethyl phosphate (9.19 g, 35.5

10 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 NaySQq, 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

15  addition of conc. HC1 (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,O (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

20 H), 7.80-7.90 (m, 2 H), 7.65-7.75 (m, 2 H), 7.57 (d, L H,J=7.04 Hz), 745 (1, L H, J
=680 Hz), 7.25-7.33 (m, 2 H), 6.50 (d, 1 H, /= 5.92 Hz), 6.39 (d, 2 H, /= 9.88 Hz);
MS(ESI") m/z 579 (M+H)",

EXAMPLES 3 TO 11
25 [0099] Examples 3 tol | werc 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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(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. 20VQa909Mo4H7 MS(ESIE) mz 596 (M +  H){. 9 H "PCTAS2009031 t H NMVR
(CD30D) 6 12.90 (br s, 1 H), 8.92 (d, c¢-GC---- )

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. KHLPOy4 solution. The organic layer was dried over
MgSO0, and the N-Boc-protected intermediate was purified by column
chromatography (SiO,, using a DCM/EtOAc gradient elution).
[00100] The N-Bog-protected intermediate was then treated with 30% TFA/DCM

(2 mL) for 1 h. The solvents were removed in vacuo, and the product was purified by

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

X\r!‘l/O\g/Z

=
L
HN™ TN
TABLE 1
Examples 3 to 11
Example No. | X Z Analytical Data
3 H NH, "H NMR (CD;0D) 8 12.75 (brs, I H), 8.83 (d,

‘z,/'\ 1 H,J=2.24Hz), 8.11 (d, | 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=18.80 Hz), 7.26 (t, | 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, 1 H, J
=732 Hz), 1.47 (d, 3 H, /= 7.28 Hz);
MS(EST"y m/z 570 (M + H)".
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1 H J=2.24 H), 8.22 (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= 8. 8 MpY09431738 (t, 1 H J= 8.56 Hz), 7. 15- 7. 3QINyS2009%431646. 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
Example No. | X Z Analytical Data
4 H NH, IH NMR (CD30D) § 12.80 (brs, I H), 8.96

‘z,"\r (d, 1 H,J=224 Hz), 824 (d, | H, F = 2.52

Hz), 8.07 (dd, 1 H, J = 12.84, 2.52 Hz), 7.82
(d, 1 H, J =7.04 Hz), 7.62-7.70 (m, 2 H), 7.50
(d, I H,J=8.80Hz), 7.37 (t, 1 H, I = 8.56
Hz), 7.20-7.30 (m, 2 H), 6.37 (d, 1 H, ] = 6.80
Hz), 6.26 (3, 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(ESI) m/z 598 (M + H)",
5 H M 'HNMR (CD;OD) & 12.85 (brs, 1 H), 8.95 (d,
% | H,J=2.28 Hz), 8.23 (d, | H, /=228 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 (4, 1
H, J=8.80 Hz), 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(EST")
m/z 612 (M + H)".
'H NMR (CD:0D) & 12.89 (brs, 1 H), 8.92 (d,
1 H,J=228 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=5.32Hz), 7.36 (t, 1 H, J=8.56 Hz),
7.15-7.28 (m, 2 H), 6.33 (d, | 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(ESI") m/z 610 (M + H)".

o
<‘ 5
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mz 610

2.52
H J
J
J

— -
I

Hz) ,

SN TITIAT

(M +

8.80 Hz),

2.80-3.00 (m 1 H),
H'.
| VYO POONOMAT " - - - - )

8.13 (d,
7.08 Hz),

1]
1 H,

2.10-2.30 (m 2 H),
Exanpl e No. X Z Anal yti cal
NMR (CD30D) 5 12.85 (br sPCT/UBB009/831842 (d, 1
J= 12.60 Hz),
= 8.60 Hz),

J= 2.52 Hz),
7.50-7.60 (m 2 1-0,
7.05-7.15 (m 2 H),

1.75-2.00(m 2 H);
Data 10 Me

7.97 (d, 1 H,
7.38 (d, 1 H J
6.64 (g, 1 H J= 6.04 Hz),

E%nd]@lk? nf -xV

33557 m
H) .

1.65-1

[\N

A}Ddi tigal Pare>- U0 (1N, 2H), 2. 70-
5 Cm 5t MNR(ESLE) mz 624 (

H

B9

’H NMR (CD:0OD) 8 12.85 (brs, 1 H), 8.94 (d,
| H, /=224 Hz), 8.23 (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, | H), 2.06-2.16 (m, 2
H); MS(ESI?) m/z 596 (M + H)'.

s
g
2

'H NMR (CD;OD) $ 12.80 (br's, 1 H), 8.81 (d,
1H,/=2.28Hz),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, | H, J=18.56 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 +
HY'.

'H NMR (CD;0D) § 12.90 (brs, 1 H), 8.92 (d,
1 H, J=2.24 Hz), 8.22 (d, 1 H, J=2.28 Hz),
8.09 (dd, 1 H, J=12.84, 2.24 Hz), 7.82 (d, |
H,J=7.04 Hz), 7.60-7.75 (m, 2 H), 7.48 (d, 1
H, J = 8.60 Hz), 7.38 (t, 1 H, J= 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)".

VB( ESI

7.71
7.25
6. 26

2. 85
M+ H)f
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--1.1.. tH NMR (CD30D) 5 12.92 (br s, 1 H), 8.97 (d, 1 H, J= 6.04 Hz), 8.28
(d, 1 H J=21.12 Hz), 8.08 (d, 1 H, J= 12.32 Hz), 7.82 (d, 1 H, J= 7.08
Hz), 7.60vV02008094472 H), 7.40 (d, 1 H, J = 8.20 Hz), 7.WS/U$2009031549]J= 8. 80
Hz), 7.20-7.30 (n, 2 H), 6.64 (q, 1 H J=6.28 Hz), 6.36 (d, 1 H J = 6.80
Hz), 4.08-4.20 (n, 1 H), 2.25-2.45 (n, 1 H), 2.25-2.45 (in, 1 H, 1.97 (d,
3 H J=5.28 Hz), 0.85-1.15 (m 5 H): MS(BSI) mz 612 (M+ H 1. EXAMPLE 12

(3-(4-(2-Am rgxeg,idp@émcgro@yr di n-A-yl oqhalyf»ﬁgalg%ophenyl gar panoyI)-5-§4-
fl uor ophenyo 4- oxopyrildin-1(4H) -yQne 1-nethylpiperidine-4-earboxyl ate

(12) par 40 i on |1MA: D@H H NMR (CD;0OD) 8 12.85 (brs, 1 H), 8.81 (d,

N-(4-(2-(Ben hydryl amno) - 8- ehll or opyfi dj n- 4- y| oxy) - 3- B

5f | uor ophenyfl) - 5- (4-f | uoroph"_ény - 4- )J(g! Q_ié%tf%b}p%faﬂ he 22 boxani de

EF(F’Z( (1§A) hI[0 10%] (g_o ﬁ SO: Utlt(l‘)ln| of 1797(, 1H,/J=12 60 Hz), 7.71(d, 1 H, J=
- (3-chl of o- 2- (di phenyl pet hyl enea

yl oxy) - 3- f | upr opheny0-|5- (4} f | uor ophe 19933)“23/6558 71604HH|2Wd? ik L & A&- 3- car box

am de (Prepayration 10,| 127| ng, 0.2 mpky) 4. 7Bk Hl@jmgg@@ Thk~G5 M) at
0C, was 10 added NaBH4 (300 ng, 7.93 )Z\51 Q m xture vva% sb?rre at 0C

for 3 h, and| then at r|t overnight. Twén,r?elébﬁlﬁémquﬂ@%HeUG%t(h lwat er ,
extracted with DCM and drj ed over MygOf. 7N4gg%€fid§§ Iﬁ%)ag%305
. . A

concentration in vacud, 120 ng of the desiie t'eria tai'nédjas a
white solid.| MS(ESF ) |mlz B35 (M + HY(mJﬁﬁéﬁﬁ%l(mlm,@oszzo(m 2
4- (3-(4-(2-(Benzhydryliam np) - 3-ehl or o

fl uor ophenyl ear banoyl)j- 5- (@- f | uor ophe 1) 4{1%%(@%;%)/}1‘?%}?& )HT} )f?il% hyl
Wert-butyl pjperidine-il, 4-di carboxyl at@i)”. HN FhFh(12B) [00102] A m xture of
I\I-(442-(benzhydr"i armHe}—3+ehi OLOPYF ehA—4—y-oxy—3

f 1 uor ophenyO 5- ( A1 ud r@ﬁhenyl “%- 0XP- HNM[H{W@@N%%(P@' 3 06 Holdarni de
(120 ng, 0.189 mml), {K ) OB AIO¢ g | }5%021'@29 8?8"‘@1 iL ?&tzihgtf}ﬁb,
4-chl ororret hyl 5pi perildi ne} L4- di car boxyl at e nmol ) |

m.) was stirfed at rt SOS(dIHI 1232HZ)782(d,1H,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, /= 8.80 Hz), 7.20-7.30
(m, 2 H), 6.64 (q, | H, J=6.28 Hz), 6.36 (d, |
H,J = 6.80 Hz), 4.08-4.20 (m, | H), 2.25-2.45
(m, 1 H),2.25-245(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)",

n|{DVF (2

EXAMPLE 12
(3-(4-(2-Amino-3-chleropyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-(4-
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for 3 h. The reaction mxture was then diluted with DCM and the solid that
formed was filtered off. The residue was washed with sat. aq. KH2PO4

sol uti on.woleowogani c | ayer was dried over MgSO and t hecaasizomo3panduct
was purified by flash col umm chromatography (Si 02, eluting with a DCM Et 0Ae
gradient) to give the desired 10 conpound (145 ng) as a white solid.
MS(ESE) mz 876 (M+ H)'. Preparation 12C

(3-(4-(2-(Benz NgT?) TN ot a1 Wo] Tl PRCTTR TN

f | uor ophenyl capggr%b%m)gp%ﬁﬁ)f‘( F@(k)l{r)([)gﬁiégg/)l e-ﬂl ﬁ(l)iﬂéépm?ﬁm)?ﬁd lln Ai‘l—ﬁa-r?ﬁx)y%% hyl
pi peri di ne-4-carboxylate HN 15Ph)--.Ph(120C 3] To a solution of
4-(3-(4-(2-(benzhydryl am no) - 3-chl or opyri di
3-fl uorophenyl car banoyl) - 5- (4-fl uorophenyﬁ- -oxopyridin-1(4H)-y linmethy |
| -ten-butyl piperidine-1,4-dicarboxylateN{13 ng, 0.154 mol) in DCM (5
m) at rt, was added HCl (4 N_in di ogan | The reaction m xture was
stirred at rt for 3 h. 5The so re in vacuo and the

resulting residue was purified r epa LC to give the desired
product (128 ng) as a white s§lid. MS(ESE) mz 776 (M + Preparation 12D
(3- (4-(2-(Benzhydryl anmi no)4 oropyri di n- 4-yl oxy) - 3-

10f I uor ophenyl car banmoy1) - 5- (- f 1 uor opheny1) - 4- oxopyri di n-1(410-yOret hyl 1-
met hyl pi peri di ne- 4-carboxytate” HN Ph"--1- Ph 1001041 (j@y a m xture of
(3-(4-(2-(benzhydryl am no) - 3- chl or opyri di n- 4-yl oxy) - 3-

f I uor ophenyl car banoy1l) - 5- (4-f 1 uor ophenyl) - 4- oxopyri di n- 1(410- yOnet hyl

15pi peri di ne- 4 t en (50 bl [9. eh (37% i n water,
0.08 ni, O. o7?rﬁﬁ'%w&‘§r%&%aﬁ‘??%(%€fg"%&8%g °13§'8’?g?h?'n$g@§¥)o%itri le (2
m.) at rt fas fladdedenylaENBRBe (0plenyd) 4-0xB 1 Avddhy)droMiraline3whthongmidext ur e was
stirred for 30 mn. The solvent was renoved in vacuo and the crude product
residue was used directly in the next stepdwithout further purification. 20
Exanpl e 12 1001051 Preparation (12E) ) nmol ) was treated with TFA (3
nL) at rt for 30 nin. The vol ati .

resi due was purified by prepara
ng) as a white solid. 1H NMR
2.52 Hz), 8.21 (d, 1 H J=iZ 0
7.83 (d, 1 H, J= 7.08 Hz),
7.39 (t, 1 H J= 8.56 Hz) yn7-

~ ir §, 1 H), 8.92 (d, 1 H J=
Hz), 8.08 (dd, 1 H, J= 13.08, 2.04 Hz),
7.70 (m 2 H), 7.48 (d, 1 H J= 8.80 Hz),
7.28 (m 2 H), 6.41 (d, 1 H,

Ph” “Ph (12A)
[00101] To a solution of N-(4-(3-chloro-2-(diphenylmethyleneamino)pyridin-4-
yloxy)-3-fluoropheny!)-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, (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
dricd 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-

flnorophenylcarbamoyl)-3-(4-fluorophenyl)-4-oxepyridin-1(4H)-yl)methyi I-tert-
butyl piperidine-1,4-dicarboxylate
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J=6.28 Hz), 6.10 (s, 2 H), 3.50-3.60 (in, 2 H, 3.00-3.10 (n, 2 H), 2.89
(s, 3 H, 52.80-2.89 (m 1 H, 2.25-2.35 (in, 2 H, 1.80-1.90 (m 2 H);
VS( ESI ' ) wo mogdd4(™M + HE. EXAMPLE 13 PCT/US2009/031649
(3-(4-(2- Am no- 3-ehl oropyri di n-4-yl oxy) - 3-f | uor ophenyl ear banoy1l) - 5- (4-
10f | uor opheny1l) - 4- oxopyri di n- 1(4H) - yOnet hyl di hydrogen phosphate, bis-

et hanol am ne salt HOCH2CH2NH3 /0-+ 0--P-O NH3CH2CH2OH H2NN Preparati on

13A: Di-tert-butyl (3-(4-(3-ehloro-2-

15( di phenyl met hyl eneami no) pyri di n- 4-yl oxy) - 3- 1 udF&phenyl ear bamoy1) - 5- (4-

fl uorophenyl) - 4- oxopyri di n- 1( 4H) - yOret hy te (13A) [00106] To a
sol ution of N-(4-(3-Chloro-2-(di phenyl meghylseneam no) pyri di n-4-

yl oxy) - 3-f | uor opheny0- 5- (4-f | uor ophgny ) - §- oxo- 1, 4- di hydr opyri di ne- 3- car box

amde (1.0 g, 1.58 nmol) in Bl 1N tenperature were added
Cs2C3B (1.3 g, 53.95 mmol), po iodid
di-tert-butyl chloronmethyl pho ateO(1 9 m;

5 ng, 3.16 mol) and then
nmmol: 2.0 Min DVF). The
reaction mxture was stipyedlat roomtenperature for 26 h prior to being
quenched by the addition ofy i Sppropyl acetate (10 nlL) and cold water (50
mL). The organics were sg d and washed with water (50 nmL). The sol vent
was swapped into isopropanol (10 nL) by 10continuous distillation at 86C.
The sol ution was cool eqilh*t)b‘pROC and a solid precipi tate(? )The solid was
collected by filtration and dried under vacuum at 60C 12 h to give the
desired produ@e102D. 98 mgxturg294V-(d< 2-drengfyidrybdrhine)-3-oblbpyiviig- E-Srlt)xymh 856 (M +
HY

fluorophenyl}-5-(4-fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxamide (120
mg, 0.189 mmol), K»CO; (104 mg, (.756 mmol) and I-tert-butyl 4-chloromethyl

S piperidine-1,4-dicarboxylate (157 mg, 0.567 mmol) in DMF (2 mL) was stirred at 1t
for 3 h. The reaction mixture was then diluted with DCM and the solid that formed
was filtered off. The residue was washed with sat. aq. KH,PO, solution. The organic
layer was dried over MgSO;, and the desired product was purified by flash column
chromatography (Si0,, cluting with a DCM/EtOAc gradient) to give the desired

10 compound (145 mg) as a white solid. MS(ESI") m/z 876 (M + H)".

Preparation 12C: (3-(4-(2-(Benzhydrylamino)-3-chloropyridin-4-yloxy)-3-
fluorophenylcarbamoyl)-5-(4-fluorephenyl)-4-oxopyridin-1{4H)-yl)methyl

piperidine-4-carboxylate

Q
Ci ] R
e’
HN N
15 Ph”" “Ph (12C)
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15 Exanple 13 [001071 To a 50 nL round bottom fl ask was added di-tert-butyl
(3-(4-(3-chl oro-2-

(di phenylwetzyskoomgam no) pyri di n- 4-yl oxy) - 3-f | uor ophenyl| eerhsaew@3G4{ 4-

fl uorophenyl) - 4- oxopyri di n- 1( 4H) - yOret hyl phosphate (4 g, 4.68 mmol) and
CH2C12 (4 nmL). The m xture was cooled to OC and then tfifluoroacetic acid
(4 mL) was 20added. The reaction m xture was allowed to warmto 20C. HPLC

i ndi cated tha dip- T , L -] acy MWat er
(0.4 ) v SAAE o S B e B Rp A A o
5-6 h. The ni }tflwoephaytadamoypisdk-felowphgny ) Fobrepmedig20HAt))medky! ddered and

t hen concentrat.ed .t o. approxi mat el t e I, f oacetic
aci d, oea i ouncpibaiReY SRS, LTk § 5k AR P TS N 22
diluted w th EGQRHHCI2ONM diok&2%) mUFoThducsct®u speins von stiasl added? Bt hanol am ne
until a pH_of roximately 8.1 was obtai ned at 20C. The suspension becones
clear during Fﬁgg%‘&afst"r%w@%?‘é’ﬂ e a&&@?“t‘?%‘ﬁt}ngt'ﬁsé&?ﬂﬂﬁw%ﬁe s heated to
575C and squapRpith@ceHPLYSH alvs tRIcGiralisaiunead 28 Mgl &y dWhikheliMiMSESE) was
allowed to cool to 20C and then stirred for 24 h. The solids were renoved
by filtration™h&O# &Hlashed with EtOH (100% to afford the

bi s- et hanol am ne salt as square-plate crystals. The solid was reslurried

with EtOH (120 nL, 100% at 75C with ethanolamnc (-0.1 g). Rod-like needle
crystal s wer ePeepdeationd 2Dh 3 4<bBesizbyd rataninasI-tilpeapyeiding&goxpr3-7 h. The

m xture a ] 2ol i ds. we [ _ by
filtrati \(l)\ﬁét ohzli?%ﬁ?f[y?ﬁggﬁg@g? ﬁ‘gﬁg a&h%@ﬁ)silg!t‘&[&gm\lﬂgégéﬁ &Icl}h% ﬁ}ﬁg crystals.
The crystal s wetlgigiperddinatt-caboxiyte 14 h. EXAMPLE 14

15(3-(4-(2- Ami no- 3-chl oropyri di n-4-yl oxy) - 3-f | uor ophenyl ear banoy1l) - 5- (4-
fl uor ophenyl) - 4-oxopyridin-1(411)-y1) met hyl di hydfogen phosphate, bis-
trisamne salt 7HO HO? \ + NH3 [001081 T round bottom fl ask

was added di-tert-butyl (3-(4-(3-chloro-2- N

| Jor ophenyl car banoy1) - 5- (4-

Ph” “Ph

[00104] To a mixture of (3-(4-(2-(benzhydrylamino}-3-chloropyridin-4-yloxy)-3-
fluorophenylcarbamoyl)-5-(4-fluoropheny!)-4-oxopyridin-1(4H)-yDmethyl

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, NaCNBH; (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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fl uor ophenyl) - 4- oxopyti di n-1(4H)-y1) net hyl phosphate (1 g, 1.17 nmol) and
CH2C12 (1 nL). The m xture was cooled to OC and then trifluoroacetic acid
(1 nl) wa0 2adgfed417The reaction m xture was all owed to warmys200928049 HPLC
indicated that the di-tert-butyl phosphate hydrolyzed to the acid. \Water
(0.1 nL) was added at 20C and the m xture was stirred at 20C for 6 h. The
m xture becane a thick slurry. Toluene (5 nL) was added and t hen
concentr at ed } I e ik | g ic acid,
G212, and vapel PP XM Ml o e S O34 G ke added
whi ch pr oducett(dd)| loddi~ $318% rditbm.. 7.88nd. bHspedi olz) Wae-BHeat,edit o 75C and

Py oxynmet by 11 G bRopaRSa By Sk | dhdeet T o BabIBSAmRRD-OAILC. hif,

sol ution then/-beeoes 6abegr HNSSHBE$0 (hj SHN3M-SEES 2wer 2sadde)at 75C and

t he suspensi o ed for at e onl uspensj vas, cQoled to 20C
and was agr:;id £%ﬂ'v‘\gg9 ﬁ}? 1%[1]21231%@@14@%&?5&0%9 é’“’gg['l?)l; E@Egﬁ[ /quggt(Ma*fi on and
dried under u@cuum at 55C to 1O0afford the bis-trisam ne salt. ASSAYS

[ 001091 The pharmacol ogi cal properties of the conpound of this invention
may be confirnmed by a nunber of pharmacol ogi cal assays. The exenplified
phar macol ogi cal 15assays which fol | pwsReMg: pgen carried out with the
conmpound according to the invention and/or salts and/ or prodrugs thereof.
Met Ki nase Assaj(3~?46@1&@}ﬂOkhehlbmivddinﬁ-xlﬂm)é’sﬂewpbbw@af’bﬁmwll)eS-Kkt ki nase

assay con{pin a QVI IS . S - I the nt hetic

substrat eEGgoI yGfHR)?'??‘%ﬁ%iqlimH%ﬁéﬂgﬁésﬁﬂg@% dg{%e?\ g’?‘%?:‘g]r??eélbrﬁsiyng wvn' 2,

DTT, BSA, and Tris. Reactions wer esthnoldminesalf or 60 m nutes at 30C and

stopped by the addition of cold trichloroacetic acid (TCA) to a final

concentration 8% TCA precipitates wergogigiCHedH,ed onto G-/ C Uni Filter

pl ates (Packard Instrument Co., Meriden, CT)/using a FlILTERVATEC)

25uni versal harvester (Packard Instrurrenb\/le w0 NBGHI@OHCT) and the filters

are quantitated using a TopCount 96/384-well @ iquid scintillation counter

(Packard Instrument Co., Meriden, CIT). e response curves were generated
reg ()

to determine the concentratign requi inhi bit 50% of kinase activity
(1C50). Conpounds were dissol it met hyl sul f oxi de (DMSO) and
eval uated at ten 30concentra(1)' s, each on dupkicate. The final
concentration of DMSO in thejassay is 1.7% 1C50 val ues were derived by

/

non-1|i near regression. 2 Reagents Substrate M x

HoNT TN
Preparation 13A: Di-fert-butyl (3-(4-(3-chloro-2-

15  (diphenylmethyleneamino)pyridin-4-yloxy)-3-fluerophenylcarbamoyl)-5-(4-
fluorophenyl)-4-oxopyridin-1(4H)-yl)methyl phosphate
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Final Concentration Stock Solution Tris-FIC, (1M p

H 7.4) 20 mM Md 2

(XM | MM DTIT (IM | mMBSA (100 ng/m) 0.1 ng/nl polyd udltyr (10 ng/ne

0.1 ng/ MwaTMeayy 1 pMy-ATP (10)1C /pl) 0.2 pCG/ml
Enzyme m x 20ul 1M DTT 4ulGST/ Met enzyme(3.2ng/ m) =

PEBUS2®9/Bifcd%er
| Ong/ rxn 200ul 1M

Tris-HCL, pH 7.4

10

15

20

Ph” TPh (13A)
[00106] To a solution of N~(4-(3-Chloro-2-(diphenylmethylencamino)pyridin-4-
vloxy)-3-fluorophenyl)-5-(4-fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxamide
(1.0 g, 1.58 mmol) in DMF (10 mL) at room temperature were added Cs,CO; (1.3 g,
3.95 mmol), potassium iodide (525 mg, 3.16 mmol) and then di-terz-butyl
chloromethyl phosphate (1.2 mL, 1.90 mmol: 2.0 M in DMF). The reaction mixture
was stirred at room temperature for 26 h prior to being quenched by the addition of
isopropyl acetate (10 mL) and cold water (50 mL). The organics were separated and
washed with water (50 mL). The solvent was swapped into isopropanol (10 mL) by
continuous distillation at 86°C. The solution was cooled to 20°C and a solid
precipitated. The solid was collected by filtration and dried under vacuum at 60°C
for 12 h to give the desired product (0.98 g, 72%) as an off-white solid. MS(ESI")
m/z 856 (M + H)".

Example 13

[00107] To a 50 mL round bottom flask was added di-tert-butyl (3-(4-(3-chloro-2-
(diphenylmethyleneamino)pyridin-4-yloxy)-3-fluorephenylcarbamoyl)-5-(4-
fluorophenyl)-4-oxopyridin-1(4H)-y)methy! 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
added. The reaction mixture was allowed to warm to 20°C. HPLC indicated that the
di-tert-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

shurry. Toluene (20 mL) was added and then concentrated to approximately 5 mL to
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gs 12ml Buffer 20ul 100nmg/nml BSA qs 20nl H20 5 GIL-16 Gastric Carci noma
Proliferation Assay [00111] Inhibition of GIL- 16 cell growth was assessed
by a MISwasawyoudi’hg a CELLTI TER 960 Aqueous Non- Radi oatTinszotvesidsber ati on
Assay kit from Pronmega. The kit is conposed of solutions of a novel
tetrazol i um conmpound (344, 5-

di met hyl t hi azol - 2-y1) - 5- ( 3- car boxymet hoxypheny1) - 2- (4- sul f opheny1) - 2H

10t et r azol i UnembitN&kess & ifuordWlcdk s8RAdCAITIShRELAEN mupiqnagea{cgwi%@tﬂ(eohenaZI ne
met hosul fate, PMS). In this colornetric assa t he conversion of MIS into

aqueous, sol USRSNFioN wesdilyied svihidB ORI 2EmEdl (995 d B s Bigparaion wenzddes f ound in
met abol i cal | yeaGblue Gl o ol frmte«,gm%sfog{an%&?gop OFHEL AR asur ed by

its absorbance at oporti ona e nu l'iving
cell's in cul thec@mnes cla@x @@tmg/ﬂ@gwamwcmusﬁ@@wtﬁmmagolpm@m@]lﬁfbd 1106 cells were

i nocul ate croti te ate cal m and

i ncubat ed%at qé?%%g%%%uéﬁfmeggw crgﬁhbci‘ffgot/) Eoé'lna |( e ﬂﬂ&w&ib ?\10‘1“’ 105, 24 h prior
to addition aboboQotaoidntcn shitred hﬁQﬁ hnEhodolids woretreraatctdpitlidiog afd ate of the
cell line was roc ed abaove kit t esent a nea urerrent of
the cell S5popt o rRd fthr%#éﬁ?l %6‘? g E&lca\%rd?tﬁ%naﬁ‘gﬂma g

treatnent, theyspllat|e sYRI Pad BGubiad e@lh fzawr arvoasdi thornal 7572 wirhbef or e
processi ng, and neasuri n(rzj cell popul ations. Each conpound was tested at 8
2

di fferent corfdnplrRincErsT gh Radrieineadiecrysials ik addd tg HterSémCéﬁO%Wt r ol
sampl e. GooWdRbhhiAbd kD OITHR Xl PR b Felpsdidbed Sy uandliysige of the

data in Excel that uses a 4 parameter |ogistic equation with data fitted
usi ng the 10 deleesydurigtratonde afferd thel bioethanetpmEGRR A lapgerrad-dkpeyeyls Reagent s

Fi nal Conce”t'i"h%tcl'ﬁ{%lb%é?g&mﬁ%%dcoﬁr VEGFR-2 Tris pH 7.0

EXAMPLE 14
15 (3-(4-(2-Amino-3-chlorepyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-{4-
fluorophenyl)-4-oxopyridin-1{4/H)-yl)methyl dihydrogen phosphate, bis-
trisamine salt

HO

2 NH3+

o
0-F-0

HO ( \\o

HoNT N (14)
[00108] To a 50 ml round bottom flask was added di-tert-butyl (3-(4-(3-chloro-2-
20 (diphenylmethylencamino)pyridin-4-yloxy)-3-fluorophenylcarbamoyf)-5-(4-
fluorophenyl)-4-oxopyridin-1{(4H)-yDmethy! 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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20 MM BSA 10 mwil 25 jig/nl MMiC2 (IM 1.5 M DTT (IM 0.5 mM Enzynme St ock
in 10%l ycerol (1 ng/m) 7.5 ng/rxn Poly glu/tyr (10 ng/me 75 jig/ nl ATP
(ImVv) 2. SWO2MIDOMIP (10nCi/ul) 0.5 ptG/nl [00113] | ncROAUSSHINBIHUr es
enpl oyed for the VEGFR-2 assay contain the 15synthetic substrate poly
glu/tyr, (4:1), ATP, ATP-7-33P and buffer containing M2, DTl, BSA, and
Tris buffer. The reaction is initiated by addition of enzyne and after 60

mnutes at rogm HeMRanRtwk Stk & 0690 %@B%dmynﬁﬁﬁre%@&hiclaqmc@%l % TCA to a
final concentration of 15% TCA. Inhibitors are brought to 10 in 100%

DIVISOd iAs says apkey(@palpemsiopded 20 thge Fpncpmﬁmtolﬂppfq{m@?ebfp Méde E£MATBpounds
ted 2 | DVSO
are aitute Q)gvfegqggy.l&&%cggﬂ %@%gﬂbﬁl heReLi ég wda'g n‘%@&@é whed mold (B

concentration are a rows B-Hi1n a 96 well
format of 10%mDVBI%) ﬁratseldd@immproq@@d plcpoudgs%apmhednt@hqwmsm was

concentration,5 f W unni ng. condi t i ugts (10 pt) are
t ransf erreg aé tﬂq? SN n{ag (E) qus??g? JEFTAL S(c)ill Pul% 2oartf§'g°w9t h m xi ng, and
at row F 10 phydxaxsendﬁiﬁﬂarﬁlelﬁhncﬁow“ﬁs adﬁcatccpmﬂlroeldpwwm rthecohponthdn and r ow
1-1 is no conmpound and nog.en control En
rTB(:comcs. aear anc(i) bis—trZ1 arrm%ne s(c):c $ vx(?cre ad d@{ %75@8 n(? Lflcss;;[xsrpg}ks?on was
aged for 4 h at 75°C. The suspension was cooled to 20°C and was aged for 2 h.

Crystalline solids were collected by filtration and dried under vacuum at 55°C to

10  afford the bis-trisamine salt.

ASSAYS
[00189] The pharmacological properties of the compound of this invention may be
confirmed by a number of pharmacological assays. The exemplified pharmacological
15 assays which follow have been carried out with the compound according to the

invention and/or salts and/or prodrugs thereof.

Met Kinase Assay
[00110] Incubation mixturcs employed for the Met kinase assay contain a

20  baculovirus expressed GST-Met kinase, the synthetic substrate polyGlu:Tyr, (4:1),
ATP, ATP-y-*'P 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 scintiliation counter (Packard
Instrument Co., Meriden, CT). Dose response curves were generated to determine
the concentration required to inhibit 50% of kinase activity (ICso). 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%. [Cso values were derived by non-linear regression.
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5are delivered using a Tontec Quadra station. [00114] Pl ates are covered
with sticky plate tops, incubated at 27C for 60 m nutes, and then acid
preci pi t MEPOMMALITCA for 20 minutes on ice. The preci HATATR00903I@ANST er r ed
to UniFilter-96, G-/ C microplates using either a Tontec or Packard

FI LTERVATE(r) harvester. Activity is determined by quantitating the

I ncorporated 10radi oactivity using a Packard TopCount M cropl ate
Scintillation Counter follow ng the adgityen of Mcroscint-20 cocktail into
each dried well of the UniEilter mcroplates [00115] Table 4 shows the
activities of Exanple 1|and Cdimeentds A and Bibswmete NBx MET ki nase assay, the
VEGFR- 2 assay, and/or tHe GIL-16 assay. The. pr rati.on$ 15o0f Conpounds A
and B are disclosed in {.S. Patent Publi caﬁ"g]né%éﬁllab%%so i n exanpl es 56
and 101, respectively. Ssmrmurdn A Conpound B 20TABLE[{4 MET Ki nase 1050

nM GTL-16 I C50 (n VE;GER-—Z—J:QsO_ﬁnJ\%_Exaane_l_—LJ_&‘)
(nM (nM Tris-HCL, (1M, pH 7.4) 20 mM

MnCl; (1M) 1 mM
DTT (1M) I mM
BSA (100 mg/ml) 0.1 mg/mi
polyGluy/tyr (10 mg/ml) 0.1 mg/mL
ATP (1mM) I uM
y-ATP (10uCi/pl) 0.2 pCi/mi
TABLE 3

Buffer Enzyme mix

20ul 1M DTT 4ul GST/Mect enzyme(3.2mg/ml) = 10ng/rxn

200ul 1M Tris-HCL, | qs 12ml Buffer

pH 7.4

20ul 100mg/ml BSA

qs 20ml Hy0

5  GTL-16 Gastric Carcinoma Proliferation Assay
[00111] Inhibition of GTL-16 cell growth was assessed by a MTS assay using a
CELLTITER 96® Aqueous Non-Radioactive Proliferation Assay kit from Promega.
The kit is composed of solutions of a novel tetrazolium compound (3-(4,5-
dimethylthiazol-2-y1)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-24-

10 tetrazolium, inner salt; MTS) and an ¢lectron coupling reagent (phenazine
methosulfate, PMS). In this colormetric assay, the conversion of MTS into aqueous,
soluble formazan is accomplished by dehydrogenasc 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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15 Conmpound A 160 5400 - Conpound B 4.8 170 40 Conpound A

N- (4- (2- Am nopyri di n-4-yl oxy) - 3-fl uor ophenyl) - 5- benzy1- 4- oxo-1, 4-

di hydr opywodomwa9dsicar boxam de, trifluoroacctic acid sal PCTASAPOOAGIB: N- (4
- (2- Am nopyri di n- 4-yl oxy) - 3-fl uor opheny1l) - 1- (4-f | uor ophenye2- oxo- 1, 2- di hydr
opyri di ne- 3- car boxam de, hydrochloride salt. 5 In vivo Efficacy

Det er m nati on

[ 00116] N- (4- ( grof\B nOG%LCQd %n%we lf;’dcgrafbaxﬁtexmvcﬁ ntl&wep?a@@ms%f&ﬂ

fl uor ophenyl) -4- o I ne- 3- car boxam de
(34442- calf serum and mcubdted at 37°C 5% COy, 95% air dlld 100% relative humidity f01

am no- 3-chl or ri. r Qopheny1) -
4- 10oxopyri dlgjir:x grl-%) aé%mq ‘l%”(ltyeﬁ)cogx V dﬁgﬁc tp %@m Onlgéh% Ver e

eval uated for cctlhlmelwzm p&fcf:ssetamsyngﬁtgaabﬂﬁfta ktth@xcﬁ’éhenl& masmnnegasﬁthe celt unor
xenogr af t del i As illustrated in
Figure I, aﬁ‘ﬁﬂ“éat‘f“ gﬁ% ?‘é‘g gd%é g%@f"r‘%% t%m?{'édhw 5 ¥4Fer than
50% t unor gro%ﬁbdtdmf'fbbmdd@ﬂwﬁéﬁ@bh tefifre pilocdsSiag,tan@ ARadubiA® bclbpbiaiing. time in

t he GIL-16 gastrl c carcjnoma nodel . No overt toxicity was 15observed at any

of these doseErdaemgoyiawasdenadmt & difaet W@*W&PPV“F‘&E‘C%C&Er@PF@n of 14

days. In thi SuﬁF&%coﬁﬂﬁleérGMﬁmM@d&@é%c(fcs'é)ﬁéiﬂﬁ&ﬁatéd K@ﬁmfi}% kg of
Exanpl e land 31.2 ng/ kg of Exanple 2) resulted in conplete tunor stasis.
[00117] Exanpbéthe dyias Biosbihutesesadt panarndier leBsticgngisnagthclet fitsd eping thevet
driven tuppr rine mechani smof Met activation. As
dermnstra?aé)d ?g\%gg'l‘l‘gg%a?@u Eﬁtl:g%mlﬁgte tunor stasis was observed at 25 ny/Kkg,
simlar to the activity observed agai nst GIL-16 tunor xenografts.

VEGFR-2 Kinase Assay

Reagents Final Concentration
Stock Solution VEGFR-2

Tris pH 7.0 20 mM

BSA 10 mg/mi 25 pg/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/pl) 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 cnzyme and after
60 minutes at room temperature is terminated by the addition of 30% TCA to a final
concentration of 15% TCA. I[nhibitors 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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5 Cains 1. A conmpound having the following Formula (1):
- CHX- OP( =0) (OH) 2,

salt thereof, wherein: 20Gis H,
or al kyl wepoweeahi’y substituted with one or

10 15 (1) wor a
or -CHX-0C(=0)Z;, Xis H
nore of OHPdTaiag®r3ia@yano,

and/or -NR1R2; Z is alkyl, cycloalkyl, aryl, or heterocyclo optionally
substituted wth one or nore of alkyl, OH hal ogen, cyano, and/or -NR3R4;
and 121, R2, R3, and R4 are independently H and/or al kyl. 25 2. The
compound of Grgicnbol (F &7 1slaldGh FAL A SRELRLA %@* ieufappound of
Caiml or a salct %‘ﬁeréofﬁlv\vﬁergeEl n: C%M (b:l—|52<m By & lt ugl s Hor
Cl- C2al kyI op:k)hctinaisl y\ilgumstllowu)enbtm&fbuﬂhecmh mwrfdlomxfcd@y-l,smhamagen cyan,
and/ or cordin im 3 or a salt

t her eof , V\herdélf"rluonsé‘ggi rT”§‘“§I’ "Blld wfoafaw d‘w@%c‘irh%o"& rff)%ﬁ‘?‘llﬂ“’é&’%?%h ng to

Caim4 or asmbbudd@l @R¥ H iVWREERIPIun 4ndl g cnzymc con@ol E@(@yrﬁ@a)[ﬂéclum agccording
IS

to Clalmlsor

a salt thereof, wherein: 40
arc delivered using a Tomtec Quadra station.

[00114]  Plates are covered with sticky plate tops, incubated at 27°C for 60
minutes, and then acid precipitated with TCA for 20 minutes on ice. The precipitate
is transferred to UniFilter-96, GF/C microplates using either 2 Tomtec or Packard
FILTERMATE® harvester. Activity is determined by quantitating the incorporated

10 radioactivity using a Packard TopCount Microplate Scintillation Counter following

the addition of Microscint-20 cocktail into cach dried well of the UniFilter

microplates.

[00115]

MET kinase assay, the VEGFR-2 assay, and/or the GTL-~16 assay. The preparations

of Compounds A and B are disclosed in U.S. Patent Publication 2005/0245530 in

Table 4 shows the activities of Example 1 and Compounds A and B in the

15

cxamples 56 and 101, respectively.

Compound A Compound B

20 TABLE 4

MET Kinase
[Csp (nM)
1.7
160
4.8

GTL-16 YVEGFR-2
ICso (nM) | 1Csp (nM)
39 15
5400 -
170 40

Example 1

Compound A

Compound B
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X is H Cl-Cal kyl optionally substituted with one or nore of OH, hal ogen,
cyano, and/or -NRLR2; Z is Cl-C6al kyl or 5- to 6-nenbered heterocyclo
conpri si NYOSHY/A#417 ogen het eroat om optional |y substi t uPEA/UAA/08d? or nore
of al kyl, OH, hal ogen, cyano, and/or -NR3R4; and 45Rl, R2, R3, and R4 are
i ndependently H and/or C1-Col kyl . 7. The conpound according to Claim
6 or a salt thereof, wherein Xis Hor nmethyl. ~ 8. The conpound
according to ComipGurdd &k MA(S@LAMMBEYRRE-4-WRET-8ifofephiy))Fbdikid-MNrd-1,40r 10
9. The conpound according to Claiml1l or a salt thereof, wherein said
conpound i s: dihydropyridine-3-carboxamide, triffuoroacetic acid salt.
20N- (4- (2- Ami pQrdofid BY ARME A Brids W@y 10ks ]-5 ¥R RBRGTY L)L cadmbofophbty@r opheny 1)
- 4-0xo-1, 4-di hyg'?’(())pyri di néea-ds- calrn- p%oxam‘)ydeyf( 1), PREYA pherBf
( 3- (4- (2- Ani n@~o3e-d HEhapymiriding-34caghossapide FryilFagblovghsstty | car banoy1) - 5- (4-f | uor
ophenyl) - 4z oxopyridi n-1(41-0-y1l) nethyl dihydrogen phosphate (2);
(S)-(3-(4- f 2- am no- 3- chl oropyri di n-4-yl oxy) - 3-fl uor ophenyl car banoyl) - 5- (4-f
| uor ophenyl) - & ox®Pificack Detkrdimadibh - yl ) met hyl 2- am nopropanoate (3);
(S)-(3-(4-(2-am ng-3-chl oropyridin-4-yfoxy)-3-f] yorophenylcar banoyl ) -5-(4-f
| uor opheny1) - E’%k‘ﬁpy!\’? @7(2191‘8%21300-[%“39%9}?9%’ @EQrﬁ:{"ﬂﬁqrgﬁ}?@gﬁéﬁg‘ut anoate (4);
(S) - (3- (4-(2- afddpnedyls-AlaxoaRybih 'rﬂﬁ)ﬁid}i{e%&a)'b&a&ﬁdéqﬁmﬂﬂ@yj marbanyl ) - 5- (4-f
| uor ophenyl) - 4- oxopyridin-1 %4 ﬁ ).met hyl 2-am no-4- et hyl pent anoate (5);
30( 3- ( 4- ( 2- antRBOI-MreRsis-Haiosy 3W@Wg’e—nglcwlbeeamdbﬁéﬁ%eraplﬁfabfwl) -5-(4-flu
or opheny1) g 4- Ml i el dindd spiRtEkhdbing) Bacavhend Rt 6 (6)
(S)-(3-(4-(2- ggn@ﬁo-i& (ghl or %%)Oyg}i) di}hr%;- ?gﬁ%[)) - 305{% urgl? opLenlyI car banoyl) - 5- (4-f
| uor opheny1) - ¥vesifisyaviaghinstthe AFH)~1¢ brman gagiricgympioienerai mpdela EKORRIF dte (7) ;
(S)-(3-(4-(2-apm.nQ-.3 QRY Il Ghh = A Y ). 3- e nyl)-5-(4-f
| uor opheny1) - %mc?)g%&%)rf I%glglﬁélgﬁ) Asq}'ldgtré"tcé/ ln%é’dno‘?, I’S)!aﬂx?)le p%%aﬁ@fem

active as defined by greater than 50% tumor growth inhibition (TGI) for at Ieast onc

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 | 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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35(4H) -yl ) net hy) pyrrolidine-3-carboxylate (8);

(3-(4-(2-am no-3-chl oropyridi n-4-yl oxy) - 3-fl uor ophenyl car banoy1) - 5- (4-f | uor

ophenyl) - 4- oxopyridi n-1(4H) -y1) nethyl piperidi ne-4-carboxylate (9);

1- (3-(4-(2-am no-3-chl oropyridi n-4-yl oxy) - 3-fl uor ophenyl car banoyl)-5-(4-flu

or opheny1l) - 4- oxopyri di n-1(4H) -y1) el hyl pi peri di ne-4-car boxyl ate (10);

40(28)-1-(3-(4-(2-am no-3-chl oropyri di n-4-yl oxy) - 3-fl uor ophenyl car banoyl) -5
-(4-fl uotpenyl) - 4- oxopyriclin-1 (4H)-yl)ethyl 2-am no-3-nethyl butanoate
(11); or

(3- (4- (27 A RBRYRMYIBRITIEITHTE2 $i oxy) - 3- f | uor ophenyl car banoy1) - 5- (4-f | uor
ophenyl) - 4- oxopyri di n-1(4H) -y1) met hyll- net hyl pi peridi ne-4-carboxyl ate
(12). 4510. A pharnaceutical conposition conpr|5|ng at | east one conpound
according to any one of Claims 1 to 9 or awphar- maceutical |y acceptable
salt thereof; and a pharmaceutically ﬁcc.otqnle carrier or diluent. 11. The

phar maceuti cal conposition acc Lige 3 10, wherein said at | east one
conpolind is: 50 55 r ri-OHO 5 0 b miE:
salt thereof. 15 12. A conpou a ordlng fo a

rmaceutically acceptable
ny one of Clains 1 to 9 or a
pharmaceutically acceptabla.s thereof for use in the treatnent of
cancer. 13. The conpound acc¢rdilng to Caim112 for use in the treatnent of
cancess, wherein said cancgpy-Tsy®l adder cancer, 20 breaéi cancer, colorectal
cancer, gastric cancer, head and neck cancer, kidney cancer, |iver cancer,
| ung cancer, ovarian cancer, pancreas/gall bladder cancer, prostate cancer,
t hyroi d caftewittheed.abgdr comn, rhabdonyosarconm, el anong,

gllobJastonas astrqggtona MEH/ fi brosarcoma, or mesothelioma. 25 30 35 40
45 5055 is H, -CH PFOXO%ZorCHXOCFO)

X is H or alkyl optionally substituted with one or more of OH, halogen, cyano, and/or -NR1RZ;

Z is alkyt, cycloalkyl, aryl, or heterocyclo optionally substituted with one or more of alkyl, OH, halogen, cyano,
andfor -NR3R% and

R1, RZ, R, and R* are independently H andfor alkyl.

25

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

30 G is -CHX-OP(=Q0)(OH).; and
X is H or C4-C,alkyl optionally substituted with one or more of OH, halogen, cyano, and/or -NR'R2,

4. The compound accarding to Claim 3 or a salt thereof, wherein:
a5 X is M or methyl.
5. The compound according to Claim 4 or a salt thereof, wherein Xis H.

6. The compound according to Claim 1 or a salt thereof, wherein:
40
G is -CHX-QC{=O)Z;
X is H, C4-Cyalkyl optionally substituted with one or more of OH, halogen, cyano, and/or -NR'R?;
Z is Gy-Cygalkyl or 5- to 8-membered heterocyclo comprising one nitregen heteroatom, optionally substituted
with one or more of alikyl, OH, halogen, cyano, andfor -NR3R4, and
45 R', R2 R3, and R4 are independently H andior C4-C,alkyl,

7. The compound according to Claim 6 or a salt thereof, wherein X is H or methyl.

8. The compound according to Claim 7 or a salt thereof, wherein G is;
50

NH, NH;

. r"m/j\ ° wmﬁvl\ YY\/
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9. The compound according to Claim 1 or a sail thereof, wherein said compound is:

N-{4-(2-Amino-3-chlorepyridin-4-yloxy)-3-fluoropheny!)-5-(4-fluorophenyl)-4-oxo-1,4-dihydropyridine-3-car-
boxamide (1);
(3-(4-(2-Amino-3-chloropyridin-4-yloxy)-3-fluorophenylcarbamoyh)-5-{(4-flucrophenyl)-4-axopyridin-1(4H}-y1)
methyl dihydrogen phosphate (2);
(S)-{3-(4-(2-aminoc-3-chioropyridin-d-yloxy)-3-fluorophenylcarbamayl}-5-(4-fluoropheny|)-4-oxopyridin-1
{4H)-vlymethyl 2-aminopropanocate (3);
{S)-(3-(4-(2-amino-3-chloropyridin-4-yloxy)-3-fluorophenylcarbamoyl)-5-{4-flucrophenyh)-4-oxopyridin-1
{4H)-yi)methyl 2-amina-3-methylbutanoate (4);
{S}-(3-(4-(2-amino-3-chloropyridin-d-ylaxy)-3-flucrephenylcarbamoyl)-5-{4-fluorophenyl)-4-oxopyridin-1
{4H}-yhmethyl 2-amino-4-methylpertanoate (5);
(3-{4-(2-amino-3-chloropyridin-4-yloxy)-3-fluarophenyicarbamoyh)-5-(4-flucrophenyl)-4-axopyridin-1 (4 H)-yl)
methyl piperidina-3-carboxylate (6);
(8)~{3-(4-(2-amino-~-3-chloropyridin-4-yloxy)-3-flucrophenylcarbamoyl)-5-(4-fluorophenyl)-4-oxopyridin-1
(4H}-ylimethyl pyrrokidine-2-carboxylate (7);
{8)-(3-(4-(2-amino-3-chloropyridin-4-yloxy)-3-tluorophenylcarbamoyi)-5-(4-fiuorophenyl)-4-oxopyridin-1
{(4H)-yhmethy) pyrrolidine-3-carboxytate (8);
(3-(4-(2-amino-3-chloropyridin-4-yioxy)-3-fluaraphenyicarbamoyl)-5-{4-flucrophenyl}-4-oxopyridin-1 {4H)-yh
methyi piperidine-4-carboxylate (9);
1-(3~(4-(2-amino-3-chloropyridin-4-ylaxy)-3-flucrophenylcarbamoyl)-5-(4-fluorophenyl)-4-oxopyridin-1{(4H)-yl}
elhylpiperidine-4-carboxylate (10);
{28)-1-(3-(4-{2-amino-3-chioropyridin-4-yloxy)-3-luorophenylcarbamaoyl)-5-(4-fluorophenyl)-4-oxopyridin-1
{4H)-ylethyl 2-amino-3-methylbutancate (11); or

{3-(4-(2-Amino- 3-chioropyridin-4-yloxy)-3-flucrophenylcarbamoyi)-5-(4-fluoropheny)-4-oxopyridin-1{4H)-yf)
methyii-methylpiperidine-4-carboxylate (12).

18. A pharmaceutical composition comprising at least one compound according to any one of Claims 1 ta 9 or a phar-
maceutically acceptable salt thereof; and a pharmaceutically acceptable carrier or diluant.

11. The pharmaceutical compaosition according to claim 10, wherein said at least one compound is:
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12.

13.

HaNT N

or a pharmaceutically acceptable sall thareof.

A compound according to any one of Claims 1 to 9 or a pharmaceutically acceptable salt thereof for use in the
treatment of cancer.

The compound according to Claim 12 for use in the treatment of cancer, 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, ostecsarcoma, rhabdomyosarcoma,
melanoma, glioblastomas/astrocytomas, MFHAibrosarcoma, or mesothelioma,
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