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WO 2009/ 130015PCT/ EP2009/ 002930 | nproved Raf
Inhibitors Field of the Invention The present
WO 200H40918n provi des deri vatives of PCT/EP2009/002930
pyri do[ 2, 3-d] pyri m di n-7-one. These conpounds are
i nhibitors of kinases such as Raf, including conpounds
that show anti- 5proliferative activity against cells,
i ncl udi ng agai nst tunor cells, and are useful in the
treatment of diseases including cancer. Background of
the I nvention Ki nases are inportant cellular
enzymes that perfor mimpsevedi Rdf Iakibitatsar f uncti ons such
as regulating cell division and proliferation, and

Fieldmf&ive Iniventidray a deci sive role in many di sease 10

states such as in disease states that are
chamacpmesdnz edvdnylom nEovitieso dermxhtipéso boff f Bt idb[2¢83d}pdmidin-7-one. These
differenti on O estates

| IIs, Th
conpRih R8s TSR Bt G CRIeR Ty ek BRORE STEUGL dt o anti-

prolefaneies actmt_l;a Qp 46 |lceils) HictudirkidhalneSheidP 5¢1B, and are usdBilUigShe treatment
t hat tar et ki nases, and especially drugs based on
of disgages HE$A¥Eheni cal conpounds that inhibit the
act|V| ty of kinases, are inportant nedicines that can
£ nprove the health, |ifespan or
uality of life for opl e t hyf oughput the
B Bre g RPPAY e Qﬁ‘?'feéﬁ‘ﬁﬁ FAHIAY RPsynt ?lﬁqq%ra@m@ns such as
reg@la Sdi$idion AAd prelifeAfion, |nd@gear tth wgi'rweclmeaﬁdmhbmany disease
EVEC/ GLI VEC; Novartis) is such a drug t
statFSn ﬁw@m £% 1B WFGHsE Stafsqtht 2R sharegedasd s stmeq’qtvllsc} ggpliferation and
dift‘-r%ﬁtﬁa@ioﬂ oE¥YARSTRYse ﬁﬁ@a%@ StaleD Chedtipash PrietyCot 2l t%%@%%i Rbladies such
eukaem a (CML) and gastrointestinal cancer
as cppagr,jathsrasclerpsiss and eestapotivnpar ed to previous st andard

treatnents for CM., and 20 that it is general I?/ very
welDPrugypthat Aexeqt kinaensi aad respegially qdrugs besedson 1sae 1@&@91116 chemical

f 0
o8, S0 gE Sy i S Y e Aty
impeoveithe hezaah,diipSpan or quahflsycrfdife fog plcopiagm@gapva tmswem,madludmg patients

or t ag f ac i.g “ »
suffering. Opl}% &uolﬂyl (2 tgc}gﬁm%t t\gﬁt Il (];h ag aPoeér glg(gee%nthe drug “imatinib
(GI.CBEVEﬂ/GLI‘{DE@j Nbenrtisl) Ilmph dldi‘tfgétﬂ]anhhlhits Okinaseruld is used to successfully

m gratijon 5k|n es i ncl cel | face ) .
trea] PR PP R i ETe RTPaLT TR o B AL 288 Epstrointestinal
candst (EBET). &8 Gmp¥aaEd ema@eddmpa&drte prévedis Rtz farll Ye@SieA® for CML, and

ki nases including c-Src_ and Lck. I nhibition of these

thatdhisarparalhnierp deh %‘t}%‘ﬁ@ﬂs%hP‘gt”&dn‘ﬂ‘bS‘Q%iﬁ@eétsah‘tsl leaglyamong, gther reasons,
for @16 hARGLARARE 84v2r BCTIME ia Muer@h vdls descRB&d S8€ Wullet” to combat
Ther, 1999; 82(2-3):169- 15
CanQ@OQ/ 130015PCT/ EP2009/ 002930 Recent ly, there has been
a notable increase in efforts directed at targeting
t helyamme lonasanasg, esqgntialhfor ﬁheegrpmgegorp pbeiofdr factoy signal transduction
| 0 d
ead @R OB prl sl g frofiterfiol MR Rt ind FHERGBRC Tyrosine
kinisag [ngtids cell @uiface tgedwth fkqimcqgorRamsmp tkgtasqm{RRKs) such as FGFr and

roFEL SO SR R5B0F T EogPIhAIAD Sl W . aviion of s

enzgsh deerRddmdnatrated tonmbtehintiomarend aniagipgenesis activity (Hamby et al,
hos ryl > ) activates MEK1/ 2, which in
Ph%?%?%¥ﬁ£%§&ngéggq?@ the activation of ERKl/ 2.
Under st d|n Raffu ct| n|n Ras . .
ﬁ’ﬁ\ S &biaps, 14 SBilme s Pt opblefeLeellprglifsption and
sur\byal aregeéwvﬁgmdskieﬁbla&ttsﬂtioﬁgs poteditial efpepefotanticduceRdmg development.
Braf and C-raf (raf-1)) which encode highly conserved
68 to 74 kD proteins (Daumet al., Trends 10 Bi ochem
Sci. 1994, 19: 474-480) sharing highly conserved
am no-term nal regulatory regions and catalytic
domai ns at the carboxyl term nus. Raf proteins are

normal |y cytosolic but are recruited to the plasm
rrenbrane by t he small G—proteln Ras vvith this being

oy . .
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A variety of agents have been discovered to interfere

w th Raf kinases, including antisense oligonucleotides
WOZAYW/BAYUS| nol ecul es. These i nhibitors prevenfCIF@2009/002930

expression of Raf protein, block Ras/Raf interaction,

or obstruct its kinase activity. Down-regul ation of

B-Raf activity by siRNA | ed to decreased tunorigenic

potential of 1205 Lu cells (Sharma et al., Cancer 5

Research, 2005, 65: 2412-2421) and by the kinase

in itor Y43 9006 .( Sor af e nhi.bi t.i
Reot: thetsuin Totn REr NG e et oot ieciet ot fareeting fedhABK patway,
whidREBRaFEd3. proldtidfive fifralsl®idtlarO)nitidlad by BIWild h@4ySoft IEKs &ideG protein-

currently undergoi ng clinical evaluation show
coupledyisreRtery si gns of anticancer efficacy with a very
tolerable safety profile. Myst advanced is the Raf

i nANEMARK sigpalrasipdy nRadensl PRt kpareres Ras thrayprksupstream of a

corec[hbcmn& @Ansisﬁﬁg bi@reb Winabdie Rbf, QAL KED tan@TERKBYASH }id Sighf RAdcade, Raf
ell 10 carcinoma (Ratain et al., Proc. Am Soc. din

(a swéshreor(wse@%ehqsnlgm@@ﬁ pag thps agppies M%I/%%!blﬁbm turn ultimately

o 3 MRS Sl e By P Dt fy s

by the Belt thatrin mafamalst Rafis encofledrby-aigenn danily eomsitingedf]three genes (A-raf, B-

raf a%ﬁrélrﬂ?{n&?ep(m encfde ﬁﬁgﬂQ;‘%ﬁ s B8 1 ‘?giiggag ng Kigilﬁxg ¢t al., Trends

rior i feron a r erleu
BlodlerraSel (137521 llle4'l4d48ﬂjsharlrtgﬂhglﬂf' &Dnsgmeﬁl atnliver ‘apymalanghlm;ory regions

t he, EDA f ot u at| ent s formof liv
and °8'i%¥3’éﬁ9Aaf %’% S‘F&P?Suf‘gf PEAFRY ASIHA "’\Rﬁ’éﬁy‘%"é“’ but are
recr@ited Ithe ﬁlasmwmanaﬂaheby the smallTGrdteiniRay, with this being an essential step

en- agt rote Ki nase e. ..
for %%‘ftoﬁ"?ﬁf’ém& Yle%?‘gfg‘dfé&ﬁsn@@ﬂéeéo?ﬂdn‘é‘;%ﬁeé:@ qcfiggtion at the membrane
occ@$ tthré@dte a tHigHly compRk I &§s Wom@ cofieEfien LhaigeQ bindiR€ to other

ki nases are activate varletx of signals
proteigg | bipginggo Aipids. and @h%ﬁph%lﬂme%m dephegpherylation of Jomgygsidues.

gromﬁh factors, endotoxin and_inflammuatory c%@oIC|nes

&agkigasss.snd pppiculariy, BaRat; have lnngbsen eqnsidersd sfgetiygargets for drug

dxscbmy alnacth tiY @ﬁtbﬁ@ﬁldnS@Jeodeﬁle{relmﬂrtancE?’ﬁa otéh#dB Sheckpoints for
p38° or The p38 ki nases are responsib

e
canqebfelﬁ%slﬁmi WP%’PP‘P@ dndesar et olat Cangert Gl 2003, ﬂt P&ds; Stmmberg and
SeelE) ofg 2 lw_# gs 391 ¢ Qb'?e?eeh&ﬁ BA3ER cuﬁ”é?cf%f %o@§t23vé‘iﬁd6790)

y p yS|ca cheni C’ stress proin

Ol OO AL 5 i o

tumpraels b@encesﬂnmrea@drfelmvanetm@mch@rmmmmbeo of agfivating mutations of
t TNE n .

o204 AR S YR8 Sor LA D s e i i

colomnarmlmmarmamedl(@eaeeetsataNﬂmeaszcéWd 049-65¢% CoIEat et al., J. Natl. Cancer

e l &, F-a | LN i1 y
st 0D . s 2 e S PR, RAGRUS Holhs 4 08 s 2540,
Oliveith egul a()e@gsﬁe;lpdum mﬂ 9mmzs91|cq%e Poll Yk étGaEM w{t atseneﬂ 2p031$B3: 19-20;

a causative raole 1 n the at ho nesi s
Domyipggy et pl.sGengp (hroraosgpes (-angeq rﬁ%gﬂ,t% or43gf14%+\§hlga aagdgmaﬂ Am. J.
PatHORS280R€ 64 NG 18 13) NEhegetbre OChddRlioa R b ir61Rtih @FnttdNidg8mors with Ras

treat nent of |nflannat|on |nflannatonRaomel di sease,

mutpag(ng j qs| aetivated groantly fagler %gm% inhijpftors o f kinases harbor therapeutic
pote%gggfo;m&? REHikP2 WRLP 0586 (Sharma é\tl al N8 @k 325 08RB, 65: 2412-
implicated in viral Infections, such as’H'V, influenza

242y).rus, and herpes virus |nclud|ng her pes si npl ex virus

type-1 (HSV-1), herpes sinplex virus type-2 (HSV-2),

cytonegal ovirus (CW), varicella-zoster virus (VZV),

Epstein Barr virus, human herpes virus-6 (HHV-6),

human herpes virus-7(HHV-7), human herpes virus-8

(HHV-8), pseudorabies and 5rhirjotracheitis, anong

ot hers. Simlarly, IL- 1 i%s pr oduced by activated

nonocyt es and macrophages, and plays a role in many

pat hophysi ol ogi cal responses including rheumatoid

arthritis fever and reductlon of bone resorptlon

NS L 1
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In particular, PCT publication WO 03/062236 di scl oses

2- (pyrid-2-yDam no-pyrido[ 2, 3- d] pyrimdin-7-ones and
WOZR0WAPYI§- 2- yDami no- di hydr opyri do[ 2, 3-d] pyr i nPETAP2003/482930

s (optionally substituted at positions 5 6 and/or 8),

as potent and selective inhibitors of Cdk 4 (and Ccilc

6), and conpares certain such conpounds to their

C2- phenyl arni no anal ogues, as disclosed in WO 25

98/ 33798 and WD 01/70741 The generic Nhrkush

struct ure gISC

) GHIET o RS Rt e HBHERELL RIELET (i et dnasgy including

antisthie 61{peudlsdtijesSinidi spialiBmoleci)@n hése dhHibitdde priemae expression of Raf

1 k ) 7/1364
protgl:rjxg foalg i{gs/i{ég ?rlg?r} ct@g eégm algﬁ.ﬁ%se aéé\igng ]/)oé'g-rggsulatxon of B-Raf
acmﬁ@rtksonmhnhwwmeaaéﬁded @Ixﬁ’or%eﬂll: g)ﬁfehfﬁl@lf mzc?s-m@emsf(%arma et al., Cancer
di seases and di scorders associ ated w

Re%%ﬁﬁ@‘rg ittt ang by g kimase ld*émerul?et\m?%s@orafemb) led to

1nh1§1¥16H6¥H{eengQJf9mo%Q Qndhpd bed k:an\éPRQZJaJ&le@@s 66: 1611-9).
i ncl udes,” anobngst ot her suggested Substituents’at the

Raf rinhibitaye that arepaysientilio Andsreaing; elindeal cxalnaiod csbowi mremlsmg signs of anti-

oo i B 0 L e

(Nexayat®)y ovhichy bmt dekna inc chsisal ofestiigs Cdgsthi: ttre@tinent of metastatlc renal cell
rid 3-dlpygim di nwZ- 0o fes,.co oun

corcil Bofund ot WE s e TOBE SR (Sl BEREE TRBHGH, goos, 2

Abstrsct 4501 ;Moéteerset af, Ja Chinn®acol. X006, it 66424}<am1a®h3h suag bp}ﬁSved in 2007

oy R B BB B B R o i Snih MY, or iy
candd€,l wiva haveesailaf pxmtnhdﬁ[ar%n?aud] d@)ifiteNtultin? bakdaBer@pP¥t BR considered
an oggor%inlhé irelo% and .effective therapies
unsyifgple e Vet Wilth 195 1adB padente yitha fasm Pt liver cancer
knowf hd g@foc&fu‘lﬂr'cﬁx@ﬁ@ﬁﬂa,oﬂhenstﬂ@&n@& iemogR4blor i nfl ammatory
e

di sorders Conpounds of the present invention

ar ghs Peshify Cofd Ethitdpdhiav@vatédl f¥teind - diised Mirdli Brofime-directed
one, as discussed I n greater detail below. In analogy

Sen&eéthaeewaukwaffyr% @f—tzvase Hppysbsiats by rughehosphorylatiap; abs |k§nases are
actlﬁ‘?élcﬁ% Beghriefyn SIS pr i ﬂ%}c nﬁtﬁﬁmﬁf &nf %%mbtm’ EOUVaﬁ@ht growth

sui tabl e for fur inical or clinical resea
fact@m,delulemnomlelnﬂammmmsyt@lﬁeeﬁ Poatgranpt of JYIAR kipaseeisythefp38 kinase

gm‘SJ Bty PR KOBTRER by B b, %g‘%f%m) and ot her
2] ﬁm@%g a.pé r% %?iﬁl Eghogélgozﬁ % ﬂ/é?{ngpcfa?x rﬁ)gign factors

ef ective therapi s and
as verdlbas| pthert kmﬁgex;liaséasesctefatcu be(sphyamiemdauhdrnmah gtress, proinflammatory

i se der ncludlng those |isted herein.
Cyto%a“?ﬁ ‘?Eace&al gROPP{Y iri ﬁ?l on relates to

?ég@é’% Er}r% é’%‘“{% t$' odx]og cts %ﬁtﬁ BI} ggﬁet?o&yrﬁgt\é/(}ng%v% (g)lsegnr HEA' & mediate

the paxdt@ior rdfdnﬂurmrﬁdtaiye@m@mermcluﬂmg ITENK, ievigahd cydlécxfrgéiiage-2. These
seful as Icinase inhibitors and thus useful for
eytolags, ?Vﬁ3> lgaipd ippumgraus fisease siAtesi 29 spnditdonsi Hor example, TNF-
is al GYEdidl d&%@lp‘nﬁﬁﬁﬁl by GctillaBQr HefctyRE afld %Ffpﬁag%'écﬁs @§cesswe or
cancer, and inflammatory di sorderS or diseases.
unreahbteﬁmm@ﬁmtbas hee inphcatedi asrplayingat eapsetiye role in the 1>athog<=—neslS of
st s
rheuﬂ%arlmaceuisl %%}‘ r;%&g;@ e%\%ﬁgg{&ﬁ o(tj‘ W eﬂf&'dd&g?(ﬁa&bgﬁ? shown to have broad
applmtwm mrthatrdatmmt@ﬁﬁu}ammasmn,hnﬁa;nlaatbﬂydmapem‘saas@Inln;ltlple sclerosis and
ffective amobunt, of such kinase inhibitor, e.g.,
ich is expected to aneliorate the effects of
di sorders or diseases nentioned herein, including
proliferative disorders or diseases such as cancer,
and inflanmmatory di sorders or di seases. 25Anot her
aspect of the invention relates to a pharmaceutica
package, including such pharmaceutical conposition,
and instructions which indicate that said
pharnaceutlcal conp03|t|on may be used for the

g . Y Y Y - o
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.cytonzmlewws (CMA K yipella-zesire visas (V%

or any tautonmeric formthereof, wherein Rl is selected
from hydrogen, -NH2, and substituted or

WORA38415t ut ed: - NH- C1- 6-al kYl , NH-cycl oal kyl PCT/EP2009/002930
- NH het erocycl oal | cyl -NH-aryI, - NH het er oar yl
-NH-C1_6-aIIcerne-OR7, and NH- CL..6-alkyl ene- NR72;
20R2 is selected from hydrogen, -hal ogen, -nethyl,
- CH2F, -CHF2, -CF3, -0-nethyl, 0-CH2F, -0-CHF2, and
- 0- CF3; one of R3 and R4 is hydrogen, and the

0 o b Sk S 3L S ond e
virug GRMdls0 BdrpBCHimbR2 0BAK 09BL BAHS V-1), hétped san;eéxecit-@dtybe-amttsv 2),

hydr ogen, and substltuted orp&”&#ESt't ted: - xX
pgg;e o] VRIS uman "herpes virus-6

(HW &, IHufeg qteﬁ%'é @«m@ye}tmlw humarr ﬁ@ﬁés' Gikadg (HHV 8) pseudorabies and

hetérocycl oal kenyl ), -ary and et eroaryl ;

thirR@aqheitis cameasg@thers om subst it uted or unsubstituted aryl

and substituted or unsubstituted 5heteroary| R7 is

i ndpiate He-ll ys mrefused by 28 GHRdRNOBY BrAndreRCcIQphagesgindyplays a role in

I LaRdiSid 3Rhiti feddr A% HRluction of b

marfp YRR S SUPYES: I LOREARE ALY SBhiiif o 88 Mucton of bore
resagpifomt i t ut ed or unsubstituted - NH phenyl ; and that

conpound (A) is excluded: 10 (A

f eatdditionally, 03 & basdheen draplicatedtim strokey Alphpiger’ wdtSPaSB,eosteoarthntls lung

r.en I I da o

o S8 ot SRBAIC et AR, Bt AERETLRRURR, 8%, ). B
Opihrittenthatents 0@D00)i 10(19ns The term"al kyl" refers to

strai ght- or branched-chain saturated hydrocarbon

gr Aihp snhilzitiomef the arove-neptioed sytoRBehir ipbibitiomaithe p38 kinase can be of

iacl udin S, hawi, n
bengfy i gormbin,eHiking Sics .“%%P%%né Propedtss BiERF sl

r,al k b i t.uents. y

. efﬂeefg tge gfr%/%e}; Hlél? I&ajsp%e% érbald% SetaIeCL;EO{l mql\é’? 'i'orE\E§ rl'tolecular weight
kmﬁé &Iitﬁbltoamdmpmmde,rdsaecﬂalmdmﬂmmtthatfuﬂnhnt Raf &indsesathboare useful for
treappgﬁa Wé#%%”%ﬁ%%;segggﬁwtgr (ﬁax%? olﬁgﬁolrg gndp?tgwr? if%rartll% disorders or
disdasddUhMhding rédtnpidis, angidpénekis, diatip€io trytinopsthyyepvoythsis, aﬂ@ical adhesions,

n- hexyl . WD 2009/ 13 015PCT/EP2009/002 %Q furthe Th
a5 gPenpratiens and piBerogIgEPSIs Of YRR AISOTGRE} cagss aneptipppd above. Thus,
a stfnBURSd Bams 'ﬂcggx%vfdg cBRPHiticH, FRMRABuRaRdhd/oMhRidRiathets with kinase

| east one of the carbon-carbon bonds is a triple bond,
inhippryeacivitye partieserdy IBIpitBEy acfivig egaingloonst & ire Raf fiages, or with anti-
proftfe -a@ikrg aBRHES a%@@@{seﬁwﬁ %&Hydellgrﬂéﬁscdnﬂﬁklﬁgﬁs pharmaceuticals
thenyl, f openy 2- propenyl, 1-butenyl
andz)r madmbnts Bhaj posspgs| not inmucrhchtlwg}g buiopenalso exert tolerable, acceptable

- op doth

o G 5 o BRI s o5 AP Ostemor, e
spe@nmi Ogfy ynhars aordother fdosesses responswcASo utseatindner with, such compositions,

"cycl oal kyl.” is . .intended re t .a.rin ei rt ..
phagAeEH R oL PRARBRSTH Tt BBt i gy Sy o lgh Brboositions,
phaSiti&deutidaiGinias medic iRt Baypbelsuithislelin the meatidney iddiciisn asbsuiigle agent,

no heteroatonL and where such r|£€ ﬁ- %ull saturat di
and/gs dn poyabinaliom thergRy) Be fitda Fppnectian YWY athertierapeutig agenty wiffradiation,
with 6;Jeflﬁv9§dr@i9alp?f&ed%&esaﬁﬁéatshéﬁttn@ntﬁﬁﬂ Q@Y Cothér @eatment known in the

pol'ycyclic system where such ring has between 3 and
Inﬂ#ﬁ@@ﬂmﬂwmdﬁﬁbon atoms, but no heteroat om and wher e

such ring is at |east parti aIIy unsaturated but

exdt ddkerymihpt spegificrglassgs. ofenyidpiZels ]evruetﬂetreaawbﬂl@ted in a specific
mahsfif] lﬂg\% Paﬁna@dl@glmfy kTl %ﬂ) kfies. CHE | RARIARY] s ec1ﬁc derivatives of

cycl obu t cycl opentyl, cycl ohexyl cyclo ep?

adamantyl, cycl ooctyl, blcycloalkyls i ncl udi ng

bicyclooctanes such as [2.2.2Th£cyc|ooctane,

bi cycl ononanes such as
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15 [4. 3. 0] bi cycl ononane, and bi cycl odecanes such as

[4.4.0]bicycl odecane (decalin), or spiro conpounds.
WORNMIPHES of cycl oal kenyls include, but are n&CT(EPA0O&H2930

to, cyclopentenyl or cycl ohexenyl. For the sake of

clarity, if a substituent is a polycyclic ring system

as descri bed above wherein one ring is a | east

partially unsaturated, t hen such substituent will be

referred to as cycloalkenyl , I f substitution occurs

e S B g RS GHRRFRTe omponns

how&at biledtrecturaily 91531rm1ar front it do@ifpBundsXf the preseldfivented i n
conmbination with a group as defined herein, is

i nivamded/34e67 ndisclases tzhﬁlbﬁt&ﬂ@& ahd c @b aRuationgl béiandpyrido[2,3-
present int exc

d]pysimdip; tqnes 2rd 5] g]—_:r esp oL tl%es EH‘% t g:lah?neég ng a9 l{xghibit tyrosine kinases
and E&ﬁﬁfe&ehﬁantalaﬁv@ K)ydurrﬂf aioasis havi g Stse20P80RAd w bom ,914). WO
. a nmeth ou % and si x.carbon atons
OI/SﬁIWeWsc}ose% h%6fi§|a'|¥ﬁtmgsi & Jamirg-Ryfido(2:3 Plﬂyé‘f”éd”t“‘é Bigving similar
acm?yégl QR F@Mhowlou@aoézé\éhmt&@a mmotﬁ(a@@yl Q@ﬂ)bmldafzo;rmpynmldm-w
. a cycloprop si x_carbon ato
onesg that R ehgwy) to Imge é&@%ﬁl@@é |aﬁ1v1th WQ a2/48380 dlscloses 8-unsubst1tuted and
8- subgﬁ&tgﬁ 9¢ d%‘ﬁ.l]@ @laf)n ynﬁ@[g 3- cﬂﬁﬁﬁ'&ﬁfryﬁ LJQ%' lflﬁl@)é!re 'shd';wneto rné‘ublt protein

I ntende PT0 AT el ng part of any s '
kmamsn dogluding pA8. pBIG, 82418380 r andg Vé@s ﬂb’ﬁ$89\ﬂﬁe disclosec ﬁ,4f,$-m§ubstlmted

pyrilé]og?],g?cﬁ{n\éﬁm%?m% g%eghégt?a% slq'o%vnatto "FRF% g&%e\gﬁ%ﬁ %bestﬂﬁyargiagﬁ to inhibit

car atons and
the predetion o marigua ciiokinka W (12!06I4591’6dhs«hmses Bemsubstititethand 8-substituted
i.ndependent |y se f.ro consjstin f N
2-amyni oy B b B Cyet BROFVRG dob e Brcor, that are

shown [tgbnhhb&t rbt&mfl%ihisb‘s Sﬁihw' i $38. W(V‘mﬁ/062236 dlsci'loses 2- (pyrld- -yl)amino-
2009/ 130015PCT/ EP2009/ 002930 . an eterocyclo
pyrlﬁ@?ér(ﬁpﬂgmflgl -Lopgs{gpyamally § Sté‘%“es @LRYSIURDS 1y QPP‘%/ ) that are shown

to wiﬁ{eﬁf 3hiegitdrdUss esg! ydiwg ewssmyl digdlodest @(ﬁamyclyl)-pyndo[z 3-
For the sake of clarity, if _a substituent i

S
d]pswlgle;ﬂcmeé (pptipgaldy §F‘§H¥‘Wﬁ’ei“eﬁ’9‘f“@ﬁ% 2% inpd@ndaithes s shown fo be
inhibifs bf ks, el %B%Q%%ctﬂ%%' &eﬁcH%ﬁﬁ@ stfoket ABALLSWE 2004/063195

subst i tuent wil be referréd as

disclolsest eieota}tybbacrfkﬁkamxawewwl 6-phen§mﬂp&2&dbwmmv-gne that are
sho%?, $08it cpglbﬁﬁpgsgl ning the 5 heteroaton(s).

erocyc and heterocycloalkenyl groups nmay be
&&iaroﬁﬁ? rug{% B v ?%ﬁﬂsg%kgbcﬁ%lc{sw%é@kﬁrﬁ _yl)amino-pyrido[2,3-
d]pjnmémokymﬂs cmrldkk(wrid- -YlmM@thhvé)ioyyrldab? 3*\diha'rlaudmt7r@3ge r{optionally
subsﬁxg?%dr %ﬁ}f?giﬁggﬁ IS< et% 'ﬁ or el ero?(:r%{\%ré? se)lel:(c¥1v i olté) sgléntls écg(u% gand Cdk 6),
and aSmpm’esf eegfatn fuohl csmbéunﬁs rasheid ((12-heay 1 hiinb eanabogwkis zascHisodosed in WO

oo 88 and N0l 017 Lo e EFeHE MERTHORTEORS disglongd Pryglimed n WO

03/06023 6" @ichides; YahehgbRythBE sihgasted @hb’@ﬁﬁhentls Mt CtRé trﬁ&dgen m posmon 8, a
enbodi ments, where the total nunber of S and

gengrigaliy, descabedt ibytitpent being ¢l ta Cs ey’ WO s Bisglgses certain 6-
(akgﬁaﬁﬁb@&% ;{hﬁ%ﬂﬁﬁqﬁi@@t ﬁ%ﬂdﬂﬁl@ﬂ&lb&cu'f&r treating diseases and

nbodi ment s, er of S atons in the
dlsqqglpgrqgwt@l yish pbrormealy kinasp getivities. The gererig Marksush gtructure disclosed
I

andggaﬁrrﬁ%cfflﬁ S ’/ ﬁ%?a cﬂxg!esu ﬁxPréé%yfxthér ﬁﬁgﬁ{ed s'uﬁﬁtft@eqts a? the nitrogen in
posttibn BmgthMmllmylbscnmctmlbazuwa Rp,l o+ |1n§111dma 1ch -slabkcyl”.

decahydr oqui nol i nyl (when |inked via the piperidinyl

noi ety). Exanpl es of heterocycl oal kenyl s include, but

are not limted to, pyrrolinyl, and indol enyl (when

i nked via the 5-nenbered rlng) Al so included are

fused ring systens sand spiro é%npounds cont ai ni ng,

for exanple, any of the above heterocycles, in each

case when |inked a heteratomcontaining ring. The term

“aryl " |s |ntended to mean a r|ng or r|ng systen1be|ng

s o, o ~ N

o o o - oy
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"Substituted” is intended to indicate that one or nore
hydr ogens on the atom or group indicated in the

WO B8YSon using "substituted" is replaced wWPCA/ER2009/002930
selection fromthe indicated 25 group(s), provided
that the indicated atoms normal val ency, or that of
the appropriate atom of the group that is substituted,
is not exceeded, and that the substitution results in
a stable conmpound. The terns "substituted or
unsubstituted or "optionally substituted” are

Su S that a given conpound, or

2?%% rgg‘gelt {%&P%BJ a %gglgﬁtgu% g)lfr‘it%ﬁ ﬁ%ﬁ};ﬁgmd in- l—%ngg 'that includes

compbils | that&xhibit t!'lin$prisl]ﬁI prop@tleDincAsditte hitivag ddehRiBitors Afh Aumber of
substituted noi et unless a specific st of
protgigtidnases ek 8 Csar@i%a&or Py8.sROgRidBEplilcpIe aaYitgainst cells such as

tumP¥d E@Qe@;u@{ Qi PdtivE@r Wl@&[ﬁ 3- rggyrtlrﬁldhﬁ7 SHEshidvideesh iofportunity to

repl aced by a substituént -
develop9¢y 30D ¢EFROTE Emm@gﬁmg:a@smp@teﬁ wihj lgnagp dp-pesadpsion or cellular

proﬁt%ﬂﬂ{)ﬁ‘%g&[ﬁ%&cetgnﬂﬂmﬁﬂ dsddads any value from1 to

wher el n eac |s |ndependently sel ect ed

fa|r Kyl ﬁﬂ“{fenl)'}% r yny‘{ﬂﬁoé% ) &ﬁf &?nvaté\)lleg og gfrr"ﬁor 2,3- d]pyrumdm -7-

onead dmwdhetmamwytadab elap ., InGinalokye do leertain cmydﬂ[éétd&lmmldm -7-ones

pre @iy e BEcs ERBORRL I e e BB e sl 87 o pro-ciical
or clihcBaysehah andeR&)opﬁRat; towN(dRﬂ)e -tisiRanent b Raa)r}et)?\léﬂ-'\’hsoiders #nd diseases

mclugagwff 1fer%tve1\ge§ 11%3t1v|_e\,a ﬂa@aﬁ&%&a@%r%aﬁgrders and diseases. The

preseﬁi( #WentidRd provﬂes— Qffedl{Vidajhérapics(aad) thhaPaytids for particularly debilitating
dlseeies ﬁé\l l ea%gjnyfr wegghs’e\%?s?a d Qéo%%(zﬂe]ﬁgyg those listed herein.

S B G A i b

strucﬁreq Psédred bR om'n@ac?b e seﬁ{é&}:@v R, taut@mé;ﬁc—BiRat}:reQBamertc forms

g NRa) SRa, N(Ra)2, -$-N(Ra)-N(Ra)?2

there (9RaAre uscf@_qq;lme mh oF&iand w5 BSRgll forcireating disorders or diseases

mentr%%d\“?é‘}xzmcluﬁ% <§0d?xsea%s sich¥3%afdr, and inflammatory
S02- Ska Ra) 2 502 N( Ra) - N(Ra) 2

disordgrsen) disgassRa) 2, - N(Ra) - O(=0) - Ra, - N(Ra)- C(=S)-Ra,
-N(Ra) - C(=NRa) - Ra, -N(Ra)-C(=N-ORa)-Ra,
- N(IRagnothee RspectRahe jnveation. pelates) to mmna@)mqﬁlzepomposmons including a

pha:r%%c%&% a@ a%egﬁgi)@ dgh%ﬁ %ﬁhg%g J}Jwgﬁf(aﬁasngunb EQ%Ch as a therapeutically

effechl(d%x)xetﬂt:rﬁ)mu( Repse, inhil{t6ia )e-gC(wABth M( Rpp@ed to ameliorate the effects of

S G sl b ) AL e o

cancdN( 48 )inflipadtorydidoederd\Nfridise 2ses.
“N(Ra) - O{ =NRa) - N( Ra) - N( Ra) 2,
N(tﬁ&ih ecORRA thd\{rRantiohi( Raa)é%, to a pharmaceutical package, including such

phanNt %ca (%71)(0?%&1%:% ) Nc(l RH?S Pg ZWR]C:%)\ndaateS)thaéa said pharmaceutical
compd @1861) 'nN( R nsed 0ok ﬁHR?éath&bt of M FRaentNufRding froht SRaordda or disease

L C(=N. -N(Ra) P{aé Ra) - N( Ra) -
me@(ong} TrA, mclN(lpg)prqq(fcpqgt)wecz\t ersb iseases such as cancer, and inflammatory
d1sorm(rB@) aibGeE]) - C(=NRa) - ORa, - N(Ra)-N(Ra) - C(=N-ORa) - ORa,
-N(Ra) - C(=N- N(Ra) 2) - ORa,
N IﬁaanRa oﬂlyega?} T%Ralﬂ\l@ﬁ@r?relaté\!( R hrefloB@ Mt imvalve Mn%ﬁ)s?enng to or
n.tqq%m; _smgjp@;,g a @;gll;[q. @)sag am(q@gnzor an organism with a therapeutically effective
-N(Ra) - N(Ra) - C(=NN( Ra) 2) - N(Ra) 2,
-N(Ra)-N(Ra) - C(=0) - N(Ra) - N(Ra) 2
- N( Ra) - N( Ra) - C( =S) - N( Ra) - N(Ra) 2% - N(Ra) -
25N( Ra) - C(=NRa) - N( Ra) - N( Ra) 2,
-N(Ra)-N(Ra) - C(=N- ORa) - N(Ra) - N( Ra) 2,
-N(Ra) - N(Ra) - ( =N- N(Ra) 2) - N Ra) - N( Ra) 2,
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Ni t rogen-contai ni ng substructures, such as am nes or

ni trogen-contai ni ng heterocycles, my be substituted
‘Voé§m%@&ﬂ5by formati on of quaternary anmines or PNTEF2¢{@402930

wherein Rs is alkyl or -O 15For exanple, a

substituent -CH2-0-CH2-CH2-F can be described as

-[(Rsm 3] with Rs3 being -F that substitutes a

hydrogen atomin Rs2 being -0-C2-al kyl, where such R52

substitutes a hydrogen atomin Rsl being Cl - aIkyI In

this exanple, the individual elements Rsmin - ;L(g
amoanteofarqoamg@ui qrpharmapeutisal compgsifierofisclesed berey e"Fhff‘Sq:@ pds include,
but HSE}’S? ?‘?‘%h%ﬁsa?ﬁgfﬁg é‘g%' me ﬂe?(f:a n%ﬁ%(%eﬂt ﬁr ditdake fhehtfoned herein,
inclediiges tpr(ﬂuﬁemtuve- distrders QEdigES s csunh 3e cdpessr ik dnflgmmatory disorders or
dmeg% Rsms] with each of R53, Rs4, and Rs5 being a -F

)m t hat substitutes a hydrogen atomin Rs2 being

at ?nano?heﬁs i]jeﬁt\Mﬂ‘l ln\ényg TC&% t§ IH%C%: :ﬁgétcg)in %Ul{ﬂy qff‘ﬁﬂagﬂesent invention
for Ihl Prephtion ofd emm:sed%’:fcm thmtrea[tr(nerSJlﬁaGi]lsoaiee oadnsmg ggniigned herein,
brag"hed" f ashi on, L | east one Rsx (here,

m"lF‘BPg RRlffAtiYe disariers, rﬁ%‘%‘}seﬁ Sélc hé8& to a RsY (here Rs2)
read|I a
o ke o By 6 U SRR o WOR: ivenion
for ©6 pRparatiorosa éditanttny foel tltreatrenesfan ihBanpasteylbdisrder or disease.
However, as is apparent to one of ordinary skill in
t heArtter a@emﬁif lthe ihhtﬁitlen ae’laes:ermcahcrdsmcﬁ sjrithesizingthe tompounds of the
result in are ]ess rran nt and that wl|

Prest%ttmbeé‘t‘@i‘yr%‘fi SReiptegme at? cﬁ’i‘?p 'synt hesi s of

grglgx?ﬂl;r, ?%?éltgg?q%{elg}nwprh?lg%sh?e élg)r es%magll{ng\é?s%ctgr% represented by
thegakﬁxﬁﬁﬁﬁhqnphySIcochenlcal 30 properties, such as |ow
sol ubility. Exanples include, but are not limted to,
sem -acetals or - WD 2009/1 / ER2009/ 002930
ketals (-0-CR2-0H), M chael systef %
-C(=0) - CR=CR2), a-hal ogen carbon\ -npounds (e.q.
-C(=0)-CR2-Br), poly N ns, and the
l'ike. In particular mbodinent. the nunber of
elements Rs in a ﬁub)s[N Na (lé%s that are
selected fromthe'ti st (B) nd I|sted above, is
not nore than two. In partlcular enbodi nents, b5there
is not nore than one elenent RS in a subst i t uent
-[(Rsm "], that is selected fromthe lists (B) or (O
i sted above. In particghar enbodinents, nin a
substituent -[(Rsmn] is any value from1l to about 12,

fr odpaﬁ%{agttﬁ&ﬁgiforﬁpthetfe&o%greﬁp about 8, or froml1 to

abou I'n parficular enbodinents, nin a

SUbI@t bol Shdted- fr&ﬁeﬁ{ﬁirdgetf, OJN\}_gl bnd 'é&l%hhfté&e&t ﬁns@bgtftﬁé&INH-Cn.s-alkyl,

m10 -F or - I's “any ue from1l to about 6, from .,
-NH-cv@o@bdutN@hewemmlqa% Afbaml.aNHrheteroamd, - NFhCagaliiyleng-OR’, and

.enbodi rent, the nunber of atons in a
N RGN eood

uen (Rnn] is any value from1l to about 80,
fr 6 m nal 0 0 to
abodt TyOReRE fop fyalb @l Fofbfin? iy P OCHETICHEL OCF. Q-meth,
-O-CH,B, -8h0OHF;, 384 -@CFf;rom 1 t o about 10. 15In partlcular
enbodi ment, the conbi ned nol ecul ar wei ght of all atops )
i N @nesaf tRStantl Réng hydrégeengnd]thé sthamis ~MNH-GEP)-HDL-(€H2),-R’, wherein x
bout 360,, from 1 ut, 300, from1l to about 240,
aMGY T eP%“QBbung§%%° Bgﬁyf 'to about 120, from1 to
about 90, or from1l to about 60. The term "hal ogen" or
"hal 0" refers to fluoro, chloro, brono and i odo
substituents. The terns "stereoi soner” and "tautomer”
as used herein include all possible 20 stereoisoneric
and tautoneric forms of the conpounds of the present
i nvention. Were the conpounds of the present
i nvention contain one or nore chiral centers, al
p033|ble enantlonerlc and dlastereonerlc forns are

I 1 N BN 1 — -

oy o, . T Y
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conpounds occurring in the cell, tissue, system body,
WOZAYMWEPO1S| ndi vi dual , patient or human ther ei nPCT/EP2009/002930

The term "1 C50", as used herein, refers to
concentrations at which a nmeasurable activity,

phenot ype or response, for exanple growh or
proliferation of cells such as tunor cells, is 5
inhibited by 50% 1C50 val ues can be estimated from an

0 ose-res e curve, for examle_ b
DR o SR Eeh R ST or oy aaR, Sl afikenyt, —alkynyl
-cycﬁﬁﬂ(&l/,\/aéy%loalﬂéﬁﬂ ACCHHIRE HederodyEIoOkyIR| WEIinREY hét6rocycloalkenyl), —

det erm ned using non-Ilinear regression analysis.
fmdﬁ@*ﬁ@?ﬁ’herein an "individual" means a multi-cellular
g?nisnt for exanple an ani mal such as a manma
dtrslertyl Fempwbgituted o5 daptbsiyted Arylr prdhsehstituiedopr wasubstituted
}mmpﬁggns a variety of 10 other mammual s can be treated
according to a method that utilizes one or nore

Coﬁp%liﬂ&’eieﬁen df‘?el&[eﬁsf?d?& hiddygRRLh@, ok .exanpl e,
manmal s i ncluding, but not limted to, "cows, sheep,

908t shy PhmRSuticliRGfcefiatlS salHINIGAdPINGRof,F At S Or ot her
bOV|ne ovine, equine, canine, feline, rodent, or

rmg)idme& AR08, ﬁaﬂ(lpmqe 86k substituted or unsuss?maié@dmei;ienpi and that
proliferative disorder” or a "proliferative
(ii) %T%H%(A)Ilﬁ@qcu]é% a di sease or 15 disorder that
affects a cellular gromta, differentiation, or
proliferation process. aused herein, a
“cel lular growth, dyj NORox proliferation
process"” is a proceis/ ¥ i chHa | increases in
nunber, size or nt &t bBY which a cell devel ops a
specialized set characteristics which differ from
that of other cetls, or by which a cell noves closer
to or further froma particular |ocation or stimulus.
A cellular growmh, differe) ation, or proliferation
process 20 includes am no acid transport and
degradation and other netabolic processes of a cell. A
cellular proliferation disorder may be characterized
by Catiee rfeanints ynd agvingizged of @lld Lvaitiogr @il be apparent from the following
r #iferati diff rentiation, or mgration. Cellular
detaﬁ?‘g SSERLQR PRI Q5 FUMS: i nel ude tunorigenic di seases
or disorders. As used herein, a "tunorigenic di sease
or disorder” includes a disease or disorder 25
characterized by aberrantly regul ated cellular grow h,
tiation, adhesion, or
n gration, whi ch may result in the production of or
ncy to produce tunDrs As used herein, a "tunor"

udes a nan f. tissue,
iEm o‘?'ggelr 'h°f f’faga’sa‘cgaé? Sptugriedyhdspepsban groups
havihg %mi@ to b%utazroecabwn ttbxm LiB6ludifg okoUPS RaviB@RSRY 1 to about 7 carbon
aut oi mune di seases, viral diseases, fungal diseases,
atome inoesagiBrranbedingatsy gyt srbstitugnis mex bei lowersalkylagubstituents. The term
“10\4@: Sﬁl@ﬁ’esrefeéot%s aﬂéﬁ%r § Sialingt BBm! §7 {556’ @a%dn Qf%%e and in certain
lent™ or "anti-pro erative agent™ refer
embe o Ao Wi 4=icaaimri atqras @eameindofaﬂml gmum infsledethut/ee not limited to,

me 05 6 BB l0r TR R BT ot g b
Cyng op t‘gﬁe‘ﬂl’g‘é&é‘?ﬁ %?Yél%nb%%ﬁl f &leﬁrcﬁﬂ;%ﬂ %.koms wherein at least

orethanin
one méltlwheaiﬂmm -cattioh dtoeqrais Hadid binde whﬂ¢ othieobomicimay be single bonds or

fl oxuri di ne, gentitabine, thioguanine, pentostatin,

nmet hot rexat e, 6-nercaptopurine, cytarabine,

carnustine, |onustine, streptozotocin, carboplatin,
cisplatin, oxaliplatin, picopl&in, LA-12, iproplatin,

5 tetraplatin, |obaplatin, JM216, JM335, satraplatin,

fl udar abi ne, am nogl utethi m de, flutam de, goserelin,

| euproli de, negestrol acetate cyproterone acetate

Detaj

Defi
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WO 2009/ 130015PCT/ EP2009/ 002930 secondary to infection
or malignancy, cachexia secondary to acquired inmune
WOREYBPYHAcy syndrome (AIDS), AIDS, ARC (Al DS PETHFPREN9/002930

conpl ex), pneunoni a, and herpes virus; bone resorption

di seases, such as osteoporosis, endotoxic shock, toxic
shock syndrone, reperfusion injury, autoinmmune disease

i ncluding graft vs. host reaction and all ograft
rejections, 5 cardiovascul ar di seases i ncl udi ng

atherosclerosjs, thr congestive rt failure
further, dogbls Bengs Taslermua q$hfralnyre E?Sewarrowe:l&yfn@ nabout 20 carbon

atorhsDivHEr¥in dt 'lééQ{odé'o?Ql?eS@arﬁﬁdca%B hohdd 18 2 taPré YoMA! \GhifSotk#®onds may
to infection; Alzheimer's disease, influenza, multiple

l e
be singlerdsuble, or: Anther wiRle d9adse Examples cafi elkenypggoups include ethenyl, 1-
propehi! hfg&@&grls 1(%1 leﬂuenmel @tbﬁrénﬁo nﬂlﬁeug,rrs -prbffelly2S2-methyl-2-
psori asi eczemm, “burns, dermat
progfeay!naitdi thelikea Fatarsplay oft alb@ubgmmsmlumthsgﬂaétlrmmreb £imepynyl, and
Sof(ﬁ){@ldltlons such as inflammtory bowel 10 disease,
ohn's di sease, gastritis, irritable bowel syndrone
I ve‘ I .

FetoroF SRl il is BROMBR o EeLAG HANE B R AT any stable
morx_angd:liobr pmiymelw systmy wtmretSheh eggehasibswén 3 andrloape h2 sarbon atoms, but
no g 3 NPt FRURP P PRI TR Rl s mence o
refen @O¥ ARG llbleﬁglpaatdf QRAy sfaeklmaiocyt&mmqmlycwhczsytlem where such ring has

I ncl_udi ul ari zat,i fol | ow ng
benye o b ou 4 Rtioe FRER i deriFerp i Popd et Sch ring is at last
partgaup hﬁﬁhﬂ&b@(?n exchiinfpeaiyaseltingy. Klampeo 68 cydldaligiaintMae, but are not
| Seases SsucC as

limifed {0, RYFIPBFRRYH: cyc&?ﬁa'ﬁqry{alﬁgg%ﬁg{w@ & E»?é(g llca' ac%mamyl cyclooctyl,
blcycﬁxﬁlkyg' B deaREy d S chaseah ORES 2, @H%dﬁdc%@ nﬁcﬁf]ox{oﬁﬁws such as

nasopharynx and ‘avascul ar necrosi S of bone; diabetic

[4.30dhieclnpanang. apd Rewclndseapepandly as dAd- Od'i’léiﬁllfdi??@eofdefﬁﬂ’@) or spiro

confg&!i@keﬁs&ﬁ%@@ Wetdy¥Ratk¥ serﬁcmh b3S 2N AN Ribdide@SoS cydSpenteny! or
her el rmacedtical ly acceptabl e sal ts"

cyclpberxemd For e rsakpaqf alasy,of atsnbstmestlsa,wymhe@ngcsmﬁ@tg as described

oGRS o1 PRI A BN 28

cydmmnyﬁbllé ssbdtihgion nodcudevxabﬂt atr GBastoparhallhsr tupshtgrated ring, and as
ena anic acid | t f . basi c residues such
Cyg]%a ﬁfesé,‘E’Stgln%é‘locc‘gF VB ﬁ? %“rgt 4998+ acidic residues

B 2 oS RE e 858 V| P g nrin s mencea o
ind16ﬂd§ltheriﬁﬂg@ ﬁhalcarbam atbfx IbEmg @fetséht af the hespeptiat @roups gxcluding substituents.
ammoni u salte of en ound for
For GRamF-che i CoreSh- bR © e BIRGLEP oV HEgsthy on.qe garbon atom
(i.e.FPhe @O and ld&fbaﬂibﬂ\éﬁﬁﬁd rgah-heﬁny tﬂ@(ﬂeﬁn S‘@lg Sydidatdyirte refers to
t hose derived frominorganj c acids such
cychyl&vloeﬂm rhaying PgHresn rﬂerﬁﬁ garben ptpg(-¢ 2 %lqpaqﬁyl: group) and six carbon
SPBRidHexyi tric and the like; and the salts
prepared fronlorganlc aci ds such as acetic, propionic,
SUGKI L& herdiny ﬁl@ltérﬁzs ﬁ&@@ey&oaulﬂc th§ “hrral)bﬁloaheﬁrlarars intended to
citric, ascorbic, panoic,” mal€ic, hydroxynal eic,
refep tpeqqryngal@gtg part (g' |ag|y siable mog@qyglm o, poggytplwmg@ystem, where such ring has
f I 0j
benn S oy 77 A6 UM AARACIER il TRy pf corbop, stoms and ot least one
hetepoatidrh,C pmrtmujtaﬂy cam bast armsl: hl:taohnokle mdependentlsh @elected from the group

con: l}ar U(B ¥v1t aef Si S nOft th S %1% i lly saturated,
BN n be % %V ﬁ%g %a? %f

mhlch contalns a baS|c or aC|d|c noi ety by
conventional chem cal nethods. WO

2009/ 130015PCT/ EP2009/ 002930 General ly, such salts can
be prepared by reacting the frée acid or base forns of
t hese conpounds with a stoichionmetric anount of the
appropriate base or acid in water or in an organic
solvent or |n a nrxture of t he two; generally,

o o o, s o~ AN
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General |y speaking, prodrugs are derivatives of per se
drugs that after adm nistration undergo conversion or
WOrRBABMNSsm t o t he physiol ogically active spe®CE&EP2009802930
conversion may be 20 spontaneous, such as hydrolysis

in the physiol ogical environnent, or may be
enzyne- cat al yzed. Prodrugs include conpounds that can
be oxi di zed, reduced, am nated, deani nated,
hydr oxyl at ed, dehydroxyl ated, hydrol yzed, esterified,

| kyl a l.at ed ted de t .
and B ent oo 5P B BHER pAPA X Binihen g cpytng any
aryl aﬁtﬂetéﬁ)aﬁﬂ FRRYN Gor iieosaka o retprity) ef wodubstitmentiss 8 pobuydlici ing system

whe#elgit, %%%@%%} E&dsttg?x% %?%é%%S%%ES ér?rlefgr %hgg sﬁzc% substituent will
be ref@ﬁ&ﬂfou& HM&@Mbﬂkylﬁﬁkb&C}ﬂ Yne sibddufiéd 6etudNeie lﬂSe ring containing the
del i ver

harm Prop k Pr odrugs Anal 0
hetefoaip{s)] ﬁveéctcwﬂ@alb&t B frsocyaigyleny! BOPeY 7Y bealk i other groups
via @NEariPGing” BER ¢t Lt heeeydISilylT QWH e¥C mxketdhﬁbtérocycloalkenyl
clinical pharmacol ogy and therapeutic use'

respg@ively). 866404 (MtoEey  rigy rHeBabl hﬁ@drh%tkqoemloalky ? and “N-linked
heteﬁP %aga[{%%g ’Oi'efﬁé&lk/@lgﬁ ?fe‘er@ﬂ@r% Such ﬁql\ftmglgﬁ WHd %lf\lr\ﬁﬁz[)y optionally be

996); Stella et ., "Prodrugs.

omdmdtth dyrmhivoxidee) omsivforridgg ard pulfopes, mseeqtlvgib'adn icergadn embodiments, a
T, I

i i 27 e 38 0Pl B A OBREI, o

of Smnd)d)raﬂgns inAhe botérecyclefextdeds i, these Ihaﬂematoptsarm ailjecppf to one another.

Inp ?"%1‘8 i g%q%gﬁeté'lfs;/@g t&i{ﬁ'{a}l %or}ﬁ]&t&gfr ve? betegagycle iyppt more than 1.
20 001 | EP20 9 17- 1999
De%f‘ %Ec'gﬁ‘%g %’é{“?ﬁggégﬁtg? H(l} ty afe 15%5]1 neév%g )pyrrolidinyl,

teﬁﬁ@ﬁr@ﬁﬁﬁnﬁubl m6iphoknyE. MVhidirpiatidical piperiziiydn) , piperidinyl,  and

Prodr.u or.eversi bl e
dccaigpgne sk Crism TP viadhs GROTIBA A0 Gy biepoLbrspagloslkenyls
incl&d¥ bitl @Sndt Hiddiged Bl Rydl) and Bhdiikg@Bsthes linkdd vid He.S-shembéred ring).
Phar maceutj cs 22 1984) 45 - 56 (EIsevrer) %undg?-{
Als.inclyded argfused ring systerpancsRiER, eqTEROUDE QopgsEne. for example, any of the

’ (1989)
sbofFhaaUbEI 1o BUALIRARnc o pleraiibonilingy 2 (1999)

al T)be tgﬂ? %Mtﬁ@ﬁﬁeﬁ t%5mea1f13§4&§for(r§£§1§i)&%?ﬁ @elﬁé p@l‘t ()f any stable
Chem Abstracts 95, 138592n (Bundgaard ‘et al
monkjgydlic pztpslyeydic SBWthstmhﬂg% ORpfing, fysjem @fetmtween 3 and about 20
carB%?étorn%sgégél ﬁ? ﬁlg)éﬁ)ﬁlefgﬁglk%m%tth@hrg xgk[e%?stgttﬁg&h&ﬁg bfan aromatic
mm&ttﬂ@éﬁqﬁ(l@ubbdgma‘ﬂiﬁéj nalecyrpn @ﬂé’mFoAtkstsam;ofsclar@y,]_if a substituent is a
55790x % en et a

polyfygl%sgs &n ong rnég 2)1‘ rmg systemecrﬁxfg)rxf c{,xﬁssald poilycyéhc system consists

of an&@ldrﬂumcsﬁlere@das deﬁﬁéﬂ”lhéiblﬁt theh iseuh" sub@ftuén@ekill bk Séfefred @’ asa“aryl”, if

mpound Wi || be under st god to ne rovi.di ng..an
subewmmuréfmc Fra PFRAAEE TR o Thls IRSIEHob BHhF Dok BTGk ghenyl and

fuscdbeftnBhg systrRERH eRimpld, dapHiRiMne! b%tlﬁﬁdeﬂ&'o@ Phéidfffirene rm% systems,
i ndi vidual T n contact with, or otherw se exagsrng suc

or, for gkample; bqnéenemrfusséﬁgeaﬁer morTqyglogikylmeieyiestp tforg, for example,
n i&al
inddl Syt B Rt BB Pl Br DS 5] o te HRerocycloalkll
ringay ¢.¢.fas & mtlolemydiroviders however, éhe imptach suchese, guch el gystem is linked
od as a cell grown in an
uasuﬁst&gﬁ%%&eou?@#ggﬁ@ﬁg body, e.g., in a test tube, a
culture tray or a mcrotiter plate. The term
"therapeutically effective anobunt” neans the anount of
t he subject compound 20 that will elicit the
bi ol ogi cal, physi ol ogi cal, pharnacol ogi cal,
t herapeutic or nedical responsi of a cell, tissue,
system body, aninmal, individu P patient or human
that is being sought by the researcher, scienti st,
phar macol ogi st, pharmaci st, veterinarian, nedical
doct or, or ot her cIrnrcran e.g., Iessenrng of the

_II__L_ T B - T T I o
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formula (1) or any tautoneric or stereoisoneric form

t hereof, wherein R2 is selected from hydrogen and
WORHYISBPHE, and wherein R, R3, R4, and R5 ar e P§d/EP2009/002930

defined above. In certain enbodi nents, R2 is

-chl orine. Another aspect of the invention relates to

a conpound having a structure represented by 25

formula (1) or any tautoneric or stereoisoneric form

t hereof, wherein R3 is hydrogen and R4 is

-NH-Ce---O) (NH) - (CH2)rR6, wherein x any y are

i ndepseribereipy the derar Fheieroanyin refemni@ a1 Ting: prrifeh BYstah beipg part of any

5
sab {5 o o By i A M BN B DY Fmg by MR bty and about 20
atonmsg vdiichsring on riugu rspeiem d:ohasts of an asomatist moistyr apdefiedthydthe “(4n+2)
ric stereoi sq

T el?%rlp e {?néra@% %e?n"%g %on hVdr 8gei ana "R n%%"’c suifur, and/or
oxygeHrefer &my Nb'b the (sﬁtdz()ﬁ/clﬁﬁy, M’ﬂeﬁlﬁ;hfhem 1@I3Ci)oyycadfle; system wherein one

. I'ndependently selected fromO and 1, an

rmgz@fogpasﬂ@eiepemze%gog/seb‘ze%cwﬁér%/ﬁﬁﬁmeonSﬁ% OfR8N Qs motety

cont@infhgdd KRIrbASH ADA¥Ened! Rere@! ttRdnN s@IKD OHsfiRBtSwilK beSreferred to as
In other enbodinents, y is 0. In particul.ar

“heteropiyd)s pﬁ:_sﬁpséltut;@ngﬁ@u? vgrtge gromatic mme%gpfggpn&@ﬁ@e{erqgfom In certain

embbifnehRY 1P ttétarhu&ﬁke&eﬁ & qn@ocaraém@hmﬂe Ravbigh B vitweds N8 about 4.
repr esente y or mul a or ané tautoneric or

In certain embgdm@ms{:ﬂrp deotal tnnebeécpff S eePedtomyin the azematict hegeroaryl is not

n
mor{: Cty W@%‘a’xﬂagx&g%@r@%ﬁn§ %B%QRZ%% hgt%nlg%%%e Zr% be quaternized or
OXIdﬂEHI noe@h aboméc: Examplast ofi hetenvppldi imelndes | buRmiré g106 élmetsd etd, pyrrolyl,
pyrazh E‘Ssggg?zg te{}'ld b1 “”ﬁé}tbz%m!%i d dlm&éﬁlg' 3 o:ﬁg%ﬁ thiophenyl,

N certain e
bensutiisphehyit @yhduryl (pysicddityl pgredinyl Gtiafiny) dunolingl) quihazolinyl
particul ar enbodi nents, R5 is methyl. Those

skiAlicethcluded methetdrmvhdtéroargarg rfused hetcaiarﬁfh tomspeingf foc example the

o B L B SRS T 5 54502 s

fusedeydteth id liakedRhbs aR&Abs%cntmLa 8 darbimatdy’ €nodéty Miontalnlvey at least one
scope of the invention. In one enbodi nent of the
bet t invention, conpounds of the i nvention have a

nol ecul ar wej ght of het e 000, particularl

betWikFen oendidirds oty ik ar't‘ ) arajﬂwlet radpelitlo” cyrdeatiensl,
hete? el RERFoCHBIbAKAFI,t ArgL ladd Ihet BupA04k el R56hd th
© ﬁggg?$ghn enggglneﬁ?e &g5aco gﬁﬁﬁ%@%* t he |nvent|onany one
submw@r%mmmmt deagironerhydrogen By SubsFFtaE a3y ke substituted by one or

LbstRlefist han 5 hydrogen bond donors, (ii) not nore
nn"gg‘” Sﬁ%ydrogen bond acceptors, and (iii) not nore

t ha@ l;:@iuft&f’ 3t ﬁ%xﬁe@@@%&@tﬁh@e% e ‘ﬂ?drbgen"s %rﬁl@ @lom or group
at ons I'n certain enbodi nents, the conpounds of
indifasedrin the (ekpressian wsingaCwbstitated lsvmlhpedwptmg k¢leasion Hrgne thef indicated

ol APt U b B 290 b, o som o

the hpyalipothan isb eubdtitd@doiss notZékcacﬂednmde thahdlre Qbstiptdomogesnlts in a stable

bond cept or.s nd.a cLo se. hetwe .
compuih A BRI AT BF ¥ APU A o RN Do S g dntended to
medﬁf tHahQ pise l&binpdilmﬁ{ r i snbithictuey of QJ‘ cdirblﬁ)uaﬁt Isvéithgr Gibsubstituted, or

. In_certajn odi nents,, the co nd
subt a6 PHFEREFI AN P S BRIHHEERS PR of csieined below.

val ues bel o uch | C50 val ye bei ng det ned

0B P UGB oD S AP P R A SRRl iBRAaet, o least
onel Hy d%en aral 1B S mdRAMIab B subsinRY it déplacedBPdi sibstingent -[(R5™),),

the 25 1C50 value is below 0.5 p.M below 0.2 gM

bel ow 0.1 gM or below 0.01 gM I n anot her

enbodi nent of the present invention, conpounds of the

invention are inhibitors of thdlactivity of p38. In

certain enbodi nents, the conpounds of the present

invention inhibit p38 activity with 1C50 val ues bel ow

1 gM In certaln enbodlnents the IC50 value IS below

e~ o~ . .
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Yet another aspect of the invention relates to

prodru s of a conpound descri bed above. 25 Particul a
WO HENt s In a particular aspect, thé’CT/EPZOOS’/002930

invention relates to a conpound represented by a

structure of formula (la) WO

2009/ 130015PCT/ EP2009/ 002930 (Il a) or any

tautoneric or stereoisoneric formthereof, wherein X

is selected from-0- and -NR7-, and vvhereln R3 R4

and R7 are as defined above ow ded,
whersBnp oA {sEsT Bang EOm (R, whelein h 5 08 velae from | to 2633t 15, wheren
hdent!K sél8cted ¥dm thd feu&m 1iSts!( AY andyB
eaChgirfgggilnggﬂ " gth ?:27 are met hyl E k J L(nb}ot her

ce rl_(l_h%(a'ﬂal? r@&g&l@% ﬁglohﬂiyh Mﬂ:‘l(ﬁﬂ@ﬁyla(lmnﬁéd haerocycloalkyl C-

ereln x apy

llnlqeﬂadép@ﬁﬁéw&lfeyyls@%& @eﬂmsﬁmr.‘/én@ K, “QRRS $ &SNz N-
hmi‘éﬁix {éﬁgﬁ&w Nk RS GUNR? e@Q@(}g‘*P@R" M(RS-SR2, -N(RY)-

cert’ain enbodi ments, I's hydrogen and R3 i's
NRNHFC(GIOIBr( AiH) x- ( CH2) y- R6, wherein x any y are
|ndependentlay selected from0O and 1, and R6 is
def(Bxe@(=DBRE -C(=8)-BAr-CaNR IREoITRERRS) R CQ—I‘{)N(Mz) -R%, -C(=0)-

or SRS T MG B O.-
C(%N(WW -CER)ENEE)-DNER D, 6F(FS)-N(R*)-NR U -G (VNRY)- N(R) 'NR),, -
CN &g}"—;?%& 387L65-4t 1B QLR N8 G ARE NE)ENIBRHREY- 0 C(=N-
N(EH)RAr-0-OFENRIPDR?, 3 0T GINR" SR, FO-E(HR?) @A)z -S-1CR°)-N(R g -S-

N=E 0 by (LN SR S ORS SO b QAR ke SR N RN 55P R -
sog-togﬁ g%gﬁgglymm , ~SO2-N(R)-N(R®),, -N(R®)-N=C(R®),, -N(R*)-C(=0)-R?, -

NEHATIR, e«m P Clny . NGy ol Yl O R AR R v
C( 4 3Q6k Eﬁ@OQ%@p@m )-OR?, -Nﬁ{“ﬂad@NIDK"B-@H‘F—N(R“) C(=N-

Ior 2d|rret | am no- eth (16 '
N(me, 8‘1(Rd)rq5( DB HOR> SRR AR B RP SR YR
CERRAILS, N(R;CEN-RRFHD: 2N(). L0 ZRERY MR NER)-CoS -
NG N(Re (R CEINE) Q¥ RO N B Gl N0 RO NG orYRY-CN-
NGRPIKRY SR VR INEREFLED) TN 1R 88 ) RS NR -
C(%NR%" ¢ COINRAER-ORNGR Y G G PO RO G MBI )
cr o P A R oR SR NG BRI VR INB Y R-OR
OSSR ! PCREANIIdR)-OR, -NR)NR) C-ORNRY, NRI NG CL-5)
gar

N(Rz}z Clr{(l%}y(%)ﬁ T(JEJ&“Welzh (E%l#{g )a&ﬁgﬁ FQRDANR g NR)-NR)-C=N-

N(H%b@qm 5 ANOO-N(RE: SN (R HOMER G MRS CESYINIRG-NIRD, -N(R)-
de d

N DA N Do Y RN G SR MR T IR B L) NCRE)-C=N-

N N, BN R e S S e O O

NCRI DR SN Y@ N CER2: rch»}m N S6-OR], D6 yﬂ’e SO, -

NSRS U LN L0y e sore

N(Rﬁ)xGNDQSNgU-Eyd]lGByr-Ido[2 3-d] pyrimdin-6-yli- phenyll 2
-(4-chloro-3-trifluoromethyl -phenyl)-acet am de
wherein each R® is independently selected from —H and R®, with R® being independently

selected from alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, C-linked heterocycloalkyl, C-

12



10

15

20

25

30

15N
{ 4- Chl or 0- 342- (2- di net hyl am no- ethylan1no) 8- net hox
WO 28986139018 di hydr o- pyri do[ 2, 3-d] pyri mi di n- PQE@HV{}OOZ”O
-4-fluoro-3-trifluoronethyl-benzam de
3-Chl oro- N
{4-chl oro-3-[2-(2-di net hyl am no- et hyl am no) - 8- net hoxy-
7- oxo0-7, 8- di hydro-pyrido [2,3-d]pyrinidin-6-y|kpheny|
} -benzam de 5-tert-Butyl -

{4-chloro-3-[2-(2-di met hylam no- ethyl am no) - 8- met hOxy-
linked we@rotygloaligmyl, aryl, and C-linked heteroaryl, and wherein alterndtively two

subsgg.\g}(tg rlﬁbgfx&{bmtgedstg%p}é&{]MOEen at¥inl cNRRK | tdgether with the nitrogen

enzam

aton aaey:hieattmhaenma(@t@pmtdauthrhpnqmcmlwmm Abheteropmst ETOWR:- 7
- 0X0- 7, 8- di h dropyri do[ 2, 3-d] pyri m di n-6-y1)-phenyl )
- 2afd wherein &3t isiafthahed @rm@hwm%EM’,ami M/éerem any ad@ﬁpléﬂ* & if present,

ch 342- 3 th 7
is Sugﬁt'tgt’“ﬁoarshoyd&’%%n %r om 16313%9 Xue[qgﬂ 02 q &F&\{}yﬂ. ﬁxo)l §’y;33 pg)é%yl
b an
( 4%%?@?]8“%%2%6 Erzegﬁn ) %y r(r)lf g 89:1{)2%\5{ 0{1\{3 '%gke%yl het%ro?cloalkyl d
heteray€loalkdhyl ahdistglrmaypys ivekdl pe sBbstifytgdr byri ad subsGtugiht] R® taken from the

- benzam de N-
f°“‘{"ﬁ“@?ﬁ¥6d) 342- (2-di et hyl am no- et hyl anai no) - 8- net hoxy-

TR0 S RGBT et it b

hydx%%@xﬁ/ ohIROLSRAEAEEIOD Of 1@9 AK30stituted moNty are being replaced.
Chl or 0- 3-[ 2- (2- di net hyl am no- et hyl am no) - 8- net hoxy-

S(Niﬁoéeln&odﬂaim&@r apytrictiaes, 2u@r g pyinesrod nitrogernyddnigilieg pkterocycles,
-3-tri

benzam de
may; b SEBRUHE Y 9L ST AT SEHPS SFNAESS: VAR s vt or
-0.7- 0xo-7, 8- d| hydropyrl do
[2,3-d] pyrimdin-6-yli-phenyl 1-2-(3-trifl uoronethyl-ph
enyl) - acet am de 5N
{4-Chl oro-3-12, - (2-di net hyl am no- et hyl am no) - 8- net hoxy
- 7-FoK xatmgle, & SpetitGent PYOH, A (2, CH.AF Patf beTtiebicribd- 3¢ 4[(RS“‘)3] with R’

- phenyl 2-mo rpholin-4-ylgjsoni tinam. de
beu'(g4—_Fd1pt§p @gg_s_a(lydangglam %sﬁ elgg C§ i)wlger?@.tch &(ysu}astltutes a

hydrdBER at?)mBmOkt*%%g @{ramg@[xa B ‘é]:é?x‘{ﬂlé Mhélindividudll dleRBRaRFY in —[(RS"')3]

- 4- phenoxy- benzam de
are prran@edl dn o-“Hngag: (agmqm,mcﬁwa'm&]ol%hrﬁvfi dorp Ro) WihreT Hoky (e R
27 drol0
lmked?g(lgz[afﬁﬁg F%y:lom di n- 6-y1] - phenyl }
'3 cn ¢ dekc ~[(R5™)s
;(Jhi&'%éc%ng fgérleﬁjla ugE %ﬂﬁ&@eﬁ D@H?@"@:ﬁ?c& 2 8 @EH HB&rN [(R )]

or o- am no - 8- net oxy

t
U
© FZ ) HRAERS zsua%*ﬁ%?%%?%ea&m& R Bl Eiaion I s example

the -ﬂh\ﬁdx&-l 3l,eﬁ1ents RSm in —[(R5™)¢] are arranged in a “branched” fashmn since at least one

RS" Qfédfﬁrogg{;%ggdg &%stpﬁnkeg]todé RBnd kshRgaN Lty 33t rifluo

%25%% S’E}ﬁ Be %]l( &ngg¥% ZQI-?%\/ ?{a grglngr_yssk(l:l?rxrp RY ath Cthearglare manifold
con%ﬁﬁfioﬁﬁbﬂﬁdlvﬁuﬂ%ldﬁﬁ)&ys-ﬁs [Q%ﬁblz Hovibvbiy di 3-apydrendod @neSofdfdinary skill
) %rldeHGyl]- phenyl} -am d 3- Chl or oz N-

g ag 35 JicH. thars a(ezce&awe({qﬂh%t]xp%thétt rﬁwlt in are less favored arrangement and
thaFWilpﬁat'& &ﬁlﬁlﬁ@f‘é& %w%%%d@méﬁﬁopwmﬂﬂnds in accordance with the
rimdin-6-
presept Q@Leﬂq%/;@ rl:{gcqyéﬁgﬂl@yys)tabggnzglgh deactivity, or unfaygrable physicochemical
proi?éi'tl«g; ls{;{hgasgrohbzs (ha)llijt& Bk AT 8aE Y hRM o Khiifd 18, 2@ Meetals or —
pyri do[ 2, 3-d] pyri m d| n- 6-yl1l1- phenyl} -benzam de
N-

{4- Chl or 0- 342- ( 2- di net hyl am no- @thyl am no) - 8- met hoxy-7
- 0X0- 7, 8-di hydropyri do[ 2, 3-d] pyri m di n-6-yli-phenyl}
-4-tifluoronethyl-benzam de

{4 Chl or o- 3 [2 (2 d| rrethyl am no- ethyl am no) 8 rrethoxy-

o — e~
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WO 2009/ 130015PCT/ EP2009/ 002930 4- Chl oro- N-
{4-chl or o- 3-[ 2- (2- di met hyl am no- et hyl am no) - 8- met hoxy-
WORIRNBOMSS.  di hydr o- pyri do PCT/EP20097002930

[2,3-d] pyri mdin-6-yl kphenyl} -benzam de N-
{4- Chl or 0- 342- ( 2- di net hyl am no- et hyl am no) - 8- net hoxy- 7
- 0X0- 7, 8-di hydropyri do[ 2, 3-d] pyri m di n-6-yli-phenyl }
-2- fluoro -3-tri fluoronethyl-benzam de 56-Fl uoro

- 1H benzo

i m dazol e-2 carboxyllcaC|d{4 chl oro-3

etal 0o N SR8y GGk (B R pofy! Compounds
(e.g. Lij(éf ék? ), FH‘y%‘cﬁc Bro¥dakic BYYEIMN, hnd RENIRE 1-

di met hylam no- et hyl ani no) - 8- net hoxy-

© a=su $.1, that are
33{1%3 Oro i&&%ﬂh@%&b@t da“] R¥elnf8l 1€ -2 Méituéahe[@u ), that

-nmeth oxy phenyl ) - urea
selec{ten i oheolisB(B) (2d (T )fistedyabayraiset ators thap ﬁ’WhéI) p@tipgarfapbpdiments,
there i § ?2( l%fne tﬁ? u%nlr%%)érrenfeﬁyp glﬁd[e sﬁ))l;fl tur géf(km)ql fﬂaﬁs yélre]c'té?lm kide tists B)
or (@Wsteldlabo- 3- [ 2- ( 2- dlnethylan1no ethylan1no) 8- met hoxy-
7- oxo- 7, 8-di hydropyrido [2, 3- d]pyr|n1d|n 6-yli- ghenyl
- 31 parhtu]araml&dtmqntd, oon @rsebdhlydenph[éhyﬂ):)] ig prygvalue from 1l to about 12,

lf A SRR 2, S
B

~F or —-QkB-afy Salde ﬁyd:r btopjoomtdso fr8m3- td]abqlltISLTﬁ‘dmnl t@aym]tApmh}l to about

-urea
3. {4- Chl or o- 342 (2- di net hyl am no- et hyl am no) - 8- net hoxy- 7

3>](—r(oR7 2‘&%’;%8@‘8@1 gl_o[ﬂuglg J)ip g/t(r)llnsmu(lj IansugstXul t pﬂﬁﬂ%n]}xs any value

fron{ 41@%@{ @% asf]cﬂua () dlbdiiBBd()jl}ﬁ'oaml n@alstubn $0, aﬂmm m)t% %daaumgi@m lI to about
I_hydro ri tn| In y pheny
30, fjiromj t() gb% IZB’rfEP“bi éq L#,glégom 1 tx lg

4-Chl oro-342-(2-d m th Ianlno nmet haxy
! o Porvela g EpHY B CATGDG] B TeeHioE R §E il GiRaH, . spbstcuen
—[(Rséﬂhjﬁ%fl)(rhlu@ ﬁ‘bfd { tpoemuohEbmANBRBaL-300ER0om 1 to abdut 240, from 1 to
| of 0- 342- dlneth%lan1no et hyl arni no nethoxy

abowt 18Q.0from si@awlai%)pﬁp 2b94tc?Pp3rrfrqwéﬁ%a‘%9ugﬁq phenyl }
-3-(2-fluoro-3-trifluoroneth henyl%purea 251
{ 4-Tip tesmo halegen”2r dhalest mBiprsifi 6t°e?fH9q°a W@)‘«mé l%’eﬂﬁ‘aﬂe?effts
- 0X0- 7, 8-di hydro- pyrido[2, 3-d] pyri m din-6-yi]-p g P
- 3-The- {armer osleseqwqmqruoqﬂérrefaﬁgﬁmebhe%ﬁy jyed,, hgzgin * inélude “alf possible
t t invention. Where the
sy S AOTOTE (e RhapUIn o by s
conqpeurtdg)oﬁ the- mmnﬂnganapmm@n pRa ¢rggore © iral centers all possible enantiomeric

s D BB P 00050 ool or o v
{3 1L AR itelion s TR REREL B RELAR)SEHORS Mkkrife on the

ydro- pyri do pyrlm
preseﬁt tcrmlﬁdumkr dntﬁbﬁeylatda@mmnhaimg the samig- at@tﬁlc number but dlfferent mass

nurr&gg %ryswm' %Oqgg%adx/?xaangy | arHj wdt]bovhﬁlrm%a 101, %so?of?se %E %2&1?&? include

tritin@an8@EE im. 4sdidpes bf eaonrimdhingel ' (be:mz‘ém de 54- Chl or o- N-
{3 -chloro-442-(2-di met hyl am no- et hyl am
| nODheStei’fﬁt frRetyboliteX @s 7us8d Hiidiny dreferp\toi shy substance produced by the
di pyrimdin

metﬁlpq}lé%% ¥ og(yn%@ﬂgcé?ﬂ%%cépsh %\q&!abo:hﬁéqs {aétursied herein, refers to the various
physﬂl}’cﬁélﬂrcﬂlﬂﬁlgctkﬂndivﬂﬁhhﬂdowﬁdapTﬁchyﬁsaliﬂvl&ﬁ)ed in the transformation of
- met hoxy- 7- oxo- 7, 8- di hydropyri do

[2 3-d] pyri m di n-6-y1] - phenyl

-4- (4- et hyl - pi perazi n- 1- yhnet hyl ) - benzam de

N {3

- Chl oro-4-[ 2- (2-di net hyl am no- éﬁhylan1no) 8- net hoxy- 7-

oxo0- 7, 8-di hydro10pyri do[ 2, 3-d] pyri m di n-6-yl | - phenyl)

- 2-nor phol i n-4-yl -i soni coti nam de 3-Chl oro- N

(3-chl oro- 442 (2 dlnethylan1no ethylan1no) 8 nEthoxy 7

o — e~
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pyrido[ 2, 3-d] pyri m di n-6-y1] - phenyl)
-2-(4-chloro-3-trifl uoronethyl-phenyl)-acetamd
WOROQBPYR| or 0- N- (4- chl or 0- 3- (2- (2- (di met hyl amPE&Fé’FW{OQZ”O
m no) - 8- met hoxy- 7- oxo- 7, 8-
dihydropyrido[2,3-d|pyrinidin-6-y|)pheny1)-isonicotina
m de
2- Chl oro- N- (4-chl oro- 3-(2-(2-(di net hyl am no) et hyl am no
) - 8- net hoxy- 7- oxo-7, 8- 20
h 2
molgpal!p}s/ ;jo; ghpeé{jéﬁ? géyppgpggg géwgdull the ce t)lsr:s)tlgee rs?l/s%gm %oggll,ragu?rlle{l d1|nd1v1dual

pati 'tglllnﬁﬁd%t%r&ﬁ. chl oro- 3- (2-(2- (di met hyl am no) et hyl am no
met hoxy- 7- oxo- 7, 8-

di Fﬁ{g fRRYiEGO (2 ’ugbdqlePéﬁﬁ | r@fefd 13-BndenirMRR YL Whizh G BRAbIR activity,

m no-i soni cot'i nam de
phertypial @5t @smneen -for pxamnls growth 2or (RIPIHETHYT RFicAldy stdhydsafimes cells, is
X ¥ L d f d f
1rﬁ]1%1tehytgpg(§]’p }t [v% gs Cﬁn e estimate rom an tI‘)glropnate ose- response curve or

opyr| pyrimdin-6-yl)p - 6- pyperidin
example Pl ey sartiyosingrpprioprate curve fitting or statistical soﬁware More accurately, ICsq

valuﬁ%sna)gg n,get-tﬁ?me(d%lsm§ ngé%gg’ar gggrésglogq}xﬂ%lp yl am no) et hyl am
'1{70' PN %Oin%’fdlgkeaif’ Wl DBl RRE B¥phhid; FRRARMIE An animal

gonieot i'n
such?asCh Intaromdl- 1©dludnhg (arprm&te( an (addifidn e phimbtasyi snch) et hyrhansi aogariety of

othe PR B ATB 4 AP 13 PR 7Y iz 1105 Rofe RRpRgHnds ofthe
preseft Eeén’ﬁ)hm:dr yxajnples AidnrDils riﬂdlildil% BOnot limited to, cows, sheep, goats,
2009/ 130015PCT/ EP2009/ oo?tg
horsgs,Jagsr GINEPPER RISt BIBK FPEROUUMIVIRG SHRFo FRARR) TalHfch godent: or
munlre@péBidsax Ye dse@Xx0- 7, 8-
d|hydropyr|do[2 3- d]pyr|n1d|n 6-yl ) phenyl) - 6- di et hyl am

| NQxsl BENheF&lh, eﬁ%ﬁilﬁ&atwe dlsorder or a “proliferative disease” includes a disease or
2- Chl or o- N—(4 chl oro-3-(2- dlnethylanlno et hyl am no
disordeg thep affesis,a crllplrperp Wi, di erentxatlon or pro iferation process:

di hydr opyri do[ 2, 3-d rimdin phen 6- et hyl
0-i pggrlewa[m“g@ ula]r pg)r/owth d1ﬁ‘erent1at10n or pr&gfemtloneproces?’[]}s a process

by Wil Ear Bcr%s(aé"m%kﬂ%lo s§e bRednfent, By WR1idhyd @M dePe16psydpadthlized set of

0) - 8- net hoxy- 7- oxo- 7, 8-

characteristice pihichiiffer, fromythey of qthaticellss ox/by) whish g £511 BoVesiesspipt or further
frorgl T@Eﬁlc{lﬁpﬁkﬁh E?ﬁﬂnﬂﬁ% ‘? fel&ular %Own%lf %1 erg%uﬁlg t%g?lgﬁl]'a'ﬁ%n process

mcl)xd@-almmdmxytrailsmrbanﬂ dggradation and other metabohc processes of a cell. A cellular
pro(/jﬁl ¥hon 8%%{# do hg%ag%:ﬁ%é?o i%g&ﬂa%i&)r@&ﬁﬁé@gdlﬁfa{r groq}ﬂg%}alferatlon,
diffé’reﬁidtmﬁ Oeﬂ\lrrfig%atdﬂml (ﬂeﬁuﬁf pdlifeatfohi disdrdsrs dndlwdz) eivyigent niiseases or
.(% - met hoxy- 7- oxo- 7, 8-
dis ?hydropyrldo[Z 3-d] pyri m di n-6- yI)phenyl) 6- 1- net hy
eri dj ne-4-y] am no .0ni cot i :

- o Bhea R a e BPyThic LR o B o nchigen Anicas g disorder

cha)acﬁnﬁ@lt Wéﬁéﬁ&t@xﬁglﬁa@d cellular growth prohferatlon, differentiation, adhesmn or
d|hydrop%r|do[2 3- pyrlnlduﬁ éﬁhenyl) 6- (4Bé

rmgr]z}}}osi Yg@p may rung} m 5@ & tenp it Brofnes thp As used herein,
a %1(04’;3 %&Uhﬁfeg raBbénr?gngsxt gﬁggna%: (s TR RRXE: EBUpRETIOR Qb il Yrowth or
prouq’ewlpn Asg%ldnmgg%q%e g&;@ﬁy{lgt_l@@wg Aprivarors, cancer, autoimmune diseases, viral
dlség'sésﬂ’ﬂxgg%l%{sgasg Q@ur&iég ﬁ&&ﬂ&%&d&?&éﬁ%&d&%&i diSeaddshy dr

|n- -

yl) 1 f —

;gb?) a)rgr?rglg leHﬁ% )':;ﬁ/{xth?%n)c(:%e %{ﬂdﬁeyzg’& %')c;lrlfl'eaatl[vez a _erét] refer to

cormplundu with aﬁtxyax)cenam] ust-protifanativg - [Bopertids| raspestivily| Thrsp zqmpounds

m de

20N- (4- chl or o- 3- ( 8- net hoxy- 7- oxo- 7, 8- di hydr opyri do[ 2, 3

-d] pyri m di n-6-yl) - phenyl) - 3- ﬂﬁifluornethyl-benzanide

N- {4- Chl or 0- 342- ( 3- di net hyl am no- pr opyl am no) - 8- net hox

y- 7- 0x0- 7, 8-di hydropyri do[ 2, 3-d] pyri m di n-6-y11- phenyl

) - 3- trlfluoronethyl benzan1de mhere such

o T R o I L o o A
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The present invention further provides a
phar maceuti cal conposition including a conpound as

‘VO&@@%PWHéd above, or prodrug thereof, and a PCT/EP20095/002930

pharmaceutically acceptable diluent, exci pi ent or

carrier, including pharmaceutical conpositions

including a therapeutically effective anount of such

conmpound or prodrug. 5Fornul ations The

conmpositions of this invention can be fornul ated and

adm ni stered to treat individuals in need by any neans )
inclltdhatbup ravel nog slimisert get abifetantipe, ab'@ﬂubféﬂ,i Ajpemnbieit. ralgphosphamide,

agen a I, 4, floxuridi
N
gemambmnthlctgnahnmnwstamu thethbteexfitey 6-usecaptopuxing, ¢ierabow, carmustine,
lormtsﬂg? agtée@ ozgtomg): ica C%o ]ﬁltgll’r? Iegllg% rﬁ&ugs 8§ah§ia¥1{1d§ﬁlngl%ﬁ%t LA 12 1proplatm
tetrablacih alpdulat, HMZIlGeJMB@T edirgndts, ﬂﬁﬁaybmanariuaoglutethxmlde flutamide,
adm ni steg&d al one, buttare enerally a n1ntste astrozole
Eoscii CrmRRET ol e B PRI, P BN Blenfrestoole

bicaRifangiaé,’ |&Rarﬁﬁha&6ﬁ£d dithjlrdbdyasi, S poddnisbee, waéb@r[yci‘r@ Utdactinomycin,
of administratian and. standard ph rnaceut

e O i L ol oX S PSR RSPl Pelcamscin,

pacﬂtBéF ddclidel aBpdtbdaf dlrnbtetdd, ©CInhiKE canfruthecanl 9bfraBymmbthecan, GS-
he "conmpounds descri bed above, or a prodrug, t hereof,

211,miM allBo tepasisied  teripesiien sVipplatings SAncristinee n¥ipprgiing, procarbazine,

aspafpﬁr%ulﬂ_sé‘g)ggﬁpa{rggga&'msw eStBmuSHIP 88d hiRGkyuftd C5ai@SerRB also include,

ent that such conbination is
but ateerod pisuiteil dal Hop-safaflanelesude thsrappyties.bwch ge ppfibodips, e.g., 1D09C3 and

othe? ragﬁ-ﬁfbh gnt#bo&@é I8 Akscribed in \)\%‘%ﬁiﬁ‘?&ﬁ#&dﬁ@\}o 01/97338, Rituxan as
CONpOSI

'ons Tor use In accordance W th resent .
desdribed: i iU patents (5¢736387u5 216456, 15 @aﬂ%n‘tmﬁnrdlabz?én ©@R5, Daclizumab

oA RRE S T B HPACR RSB AR 1, ce.croe, s

VitaRha eRTwWos, Therex; SGIOK| IDRMS3 0FHY1961,i Mybtdrg oﬁamyuln(SMART M195),

MDX I b e%g{,g.[yg‘%pé’éf;}é p{f@gﬁg,ﬁ’ 53R, Restoindd Gl@bE, umab),

Epratiflinibs t CabkigRb (B6hit degss P@ﬁdzxﬁ@bmqbamim@® 9204y, aRBy CDP860,
may be found in Rem ngton's Ph rnaceutlcal Sci e

BevagiaueabHdnpstmHPh dosegmomeb (R grrar Bh Ibriumpmal Hpla § uain ®), M195,

1D1@eH@i b1 d"(ﬁeﬁiﬂogérl@ aPOBLAREE !ﬂaht%ﬁ)DI*Cl@m) ) Qg i“HIDPEtiBbdyt SaEh as HD4 or
pfesent I nvention 6¥ be special ly f or mul at ed for

HD&o@AMPétTrfhi iagfh GAMBAITHJL1 o 2916# VefAngs, figEmentp.RoMiygpley derivatives
and! %831%:;3?} AP RdedfOlor t Hfer! g%.ix&\lﬂn? %oxr&@m&[s alyith improved or optimized

mnistration, for exa drenches (aqueous or
propmnsaapdemeusodrmeptyd@ og., shpspalassiiberds n, Treadd it Biotechnology (2003),
ps S bol uses, powders, granules, pastes for
21(% F ifqum to t he tongue; (2) par ent er al

nls atlon fo » Sy
échuf g} . m{l an\ﬁJ ngorlaé(r %H?tm;y disease” includes a

ous |nject|on as
dlseﬁseadmll&&)rdea tisat srdahs&dsm Iacrtompamed by indlomnmiopy proc&sest dpisdedludes, but

. applijcati , for rea ol nt t. .

T p

arthirifis, lspbRiicatthyopathies, g@s@raﬁh@ns aBtedarEiSiS,afyytemity IapuB cﬁythematosus and
foam In certain . WO 2009/ 30015PCT/EP 89/0029

Juvennp oRfthrkise é’Ste?Qﬁ@nﬁﬁaﬁMe and, gther fig Gepgitiges; pulmonary
dlscﬁ‘@ﬁs RY' REENhBammhat®n, HAudiRg aﬁHlb&Es}bﬁlﬁﬂoﬁ}l |d}ét1€§se‘s’ﬁfdﬁnﬁé“ €pulmonary
body tenpérature of a patient. VWetting agents

sarqgiflgbis #stheras sikigepls, gbd CRIQACPUIBORAFY a@a@w&romrfhsawwral and bacterial
mfe%H&rrsaﬁrféhﬁﬂ'% J@gﬁ@es%btmtﬁkfaér%%e ghiiveWehdis, 39alaf MenBi@itis, cachexia
ent s e agents, coatlng agents, sweetening,
fIavorlng and 5 perfum ng agents, preservatives and
anti oxi dants can al so be present in the conpositions.
Exanpl es of pharmaceutically adéeptabl e anti oxi dants
i nclude: (1) water soluble antioxidants, such as
ascorbic acid, cysteine hydrochloride, sodium
bi sul fate, sodlun1netab|sulf|te sodlun1sulf|te and

o . I T
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5Ringer's solution. In addition, the pharnmaceutica
ositions may be fornulated in solid form and

‘VOFQ%F BP8YPved or suspended inmediately prior t&CHEE2009/002930
Lyophilized forns are al so incl uded.
Phar maceuti cal conpositions of the invention may be
formulated to be suitable for oral adm nistration nay
be in the formof capsules, cachets, sachets, pills,
tablets, |ozenges (using a flavored basis, usually

crose and acacia or tra canth mders [ anu
sccopfardb AnGEHaR PorTIentey0 CHUGOR RGNS If Augh dBungy deficiency

syndfdihe @Q}mumrbs q»md (AADSa%]ata ddirdpidxl- pRuMONI@[ and herpes virus; bone
water-in-oil liquid enulsion, or as an eljxir or

resomplipny diseases, agcbpa%?strqpegosrsuaqe@xwfroﬂe ripxip g8eck ypdomeg reperfusion
mjurgeld'i“duﬂrrﬁﬂg &Le)é&frlhaudrﬁ% S’ Q§eh9ﬁdre’%@@&ﬂ hd 2BNBgRAft A%jections,
h washes and e, each cont ai ni ng a
cardprves@elae diserresl ingherding a@rer%cle@ﬁﬁo ghrembgsis, Hengesigedfreart failure, and
d
cardlaQYe e%’]f%lsql&ll’r T r?r}er@aq:trrrcg)\éﬁu 1&9an gg’%ﬁ cl}]rléésatgé;r eg&égﬁm@; a{r)(bﬁxgalglas ue
to mﬁoeon ;uslizbeiper’ sp@setage u]_ﬂjjenzaﬁ m#mlqasqlqrgsm, fsancer, diabetes, systemic lupus

erﬁ%ggéodgcégﬁi:)m %%nérr%ﬁg%agﬁ I (?ﬁlgrﬁ X #ﬁ?és%\r/ g%}%rg%,nlzdggspgngllﬂagns keloid

forniation, ednd, sciri idsse foimgexesgasqnmmﬁﬂmsl, copditivmb esclapgl inflammatory bowel

i k conpou of .th ventio
it Pl S AT BSCLLh I TR o VB S SRS lRkRisy eollfs gobbatmie
dise@e§; RpEIAK RtifitiE, retidhathdsCliveitss, sautirioiphdtad, eand rof acute injury to the
dlcaIC|un1phosph e, and/ar any of the foll ow
eye fIFYUpcFIBIQBENSSLSy eﬁg’érﬂsg negplef s Boiian REAtalmgloRi ngﬁt“}m such as
cornesiC, , re§HcHE'S Sculb® nﬁHoﬁt&huIaﬁﬂdb@ I rétidal Chéovasoubrizatfdn including
(2) indefs, such as, for exanp

neow%@trm ﬁqyp\y@gp@p{ysg infgrtiqng g{a@gm r@téqo(ﬂnihﬁ, regeyeg)\a} ﬁl;;pplasm and

neova¥dulldl g‘lﬂ&fﬂﬁa uiddfdiive QiseREY Qlch 3E SRR ulded)pathdiFRidaf Blifnon-malignant,
suc s glycero 4) disintegrating agents, such as

condityens- sushr as damedgiomesar ipgnding, infpotilsr bersmgioniso eagiofibroma of the

l, L g
s 208 R B 5PDLDL Bl 3P Maalitopat: o
dlsopmsaffftlne'rﬁeméﬁ)remb@mhm systemasucledscandometsiosis uc h as
quat ernary anmoni um conpounds; (7) wetting agents,
SUAs vasgd herain, ‘hammacenticaliyt adcedle salts’bredsrs m@bng'am roﬁ the disclosed
comB%%%g:]wq}%lrée%i %%1 Igar%rg)ac%?n ?m{:]an gcﬁﬁ&h bﬁ%h@% Ead %9 doase salts thereof.
Exafan:a bﬁﬁlearmﬁmgﬁ@ﬂ;ly uneeptablersaltseinclsds, buk qn@hgtéilﬂu)dden,anmeral or organic

i B By SRR, RSl R, o Bkl S 57 BB 8Bhics mch
carboRflceichdsaast el llke, Thé ph@ﬂardﬂrﬂa@lytdcce@tab;eosmesmdmderme ﬂ&yventlonal

al so conprlse buffering agents._ Solid conoosré ons 3 1
nonzjoxde palis o theyqyatcRy APBERYR BihlPeaarsat semperpGorRed; fer example,
fron? M nid 1ddrkdn®d of) @t gahicNadidD Fet @Rarbifié,NéhcB Cofiviltional non-toxic salts

exci pients as |actose or m |k sugars, h_ ol ecul ar

hi
inclygei giose pistiyed Hipne reorganje sicisls gy ashBydrpghloric, \kydrobromic, sulfuric,
Rt &6 D493# salts prepdréd Abhd {8 Such as aceti

suleerQ éalgon&%%go&n%{ggng%%aﬁ(tghe pr esent fnvent orrrgaggséaéct [ 3% a5 acetle,
proplorgc,eﬂlcelmc ghuioliw vatkarie.dlactig, rindics tarriehcitris, |aseoarkisepamoic, maleic,

star I e S
hydrotx rglieié: i &H(L,e(?%d glgﬁlfn %’ %&ﬁ%?c sal g{,‘@@ga?xmcé?;%@%&t enzoxc fumaric,
toluerseeal fdndc, rekandolfpiic stade dlarldfomics oxdBoj iketbiatic cdnal tlambke

capsul es can be manufactured as sustained rel ease

pr dthe phamiaceupicallyi aieepftable waitndf thepresent éivestsn @h bs synthesized from a

pareg]ggergég@g thr i :bas?cr g{raccr’rgcétxréodet?g; ﬁgg&en%onatl cgemlcg'l methods.

unpleasant taste and protect the tabl et fronrthe

at nosphere, or enteric coated for selective

di sintegration in the gastr0|n953t|nal tract. Solid
conpositions of a simlar type are al so enpl oyed as
fillers in soft and hard-filled gelatin capsul es;
preferred naterlals |n thls connectlon also |nclude

ey o o 1 .
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WO 2009/ 130015PCT/ EP2009/ 002930 i ngredi ent can al so be

in mcro-encapsul ated form if appropriate, with one
WORPOMEPYSof t he above-described excipients. PCT/EP20095/002930

Li qui d dosage forns for oral adm nistration of the

phar maceuti cal conpositions of the invention include

phar maceutical |l y acceptabl e enul si ons, m croenul si ons,

sol utions, 5 suspensions, syrups, and elixirs. In

addition to the active ingredient t he quuid dosage

LN MG RA R TR Y R —

w1th5‘a(k|tdi$1hdﬁ1€ﬂ18 8maet BF theaPproPHate BhseioR hdid irS Wafer 8Sin@h la»y anic solvent, or

al cohol , isopropyl. alcohol, ethyl. carbonate,
in a BRSO theﬁa{ﬁgsﬂngéllwwarqueﬁerr&sﬂg Hlemetedt Bt E% sﬁﬂ%ﬁé@mp&ml or
acet@itfifOhre prefrRH! YiseNor GLiYAN salfti b fo'uﬂd QﬁrRérﬁH@ﬁ's Pharmaceutical
cas

cottonseed, groundnut, corn, rm olive

Scienass.atRih gil) dack Jupbidring Com@artye%a@rnyd%f L899 Pall‘ic"éhéllle disclosure of
whidhal %&Eﬂf}%&@c{}ﬁ(g%é’ﬁ | Se2d fatty acid esters of

sor ures t her eof . Besi des i nert
di !«rrg QLIS tha trﬁalrm@r@ iRt 4618 mg;oamo&y bt erescofngrmnrs ontained herein
istration can a so I nc uvants such as
and ﬂrg’( Q)thtgts agjuimad or ecngxp@slfg«ﬁ mgoaqdoggaé p@fpm$ ;sgntgg@dtfgr inclusion here.
0 g g f
Pharﬁa%&fti%ﬂ 3’1 Igg:/cg;){aﬁl\é %a'lt@ T%lggés Qfédnsgl %errrise’% Iﬁr“]UHé g%ra{rﬂ:ﬂguttlcall%' acceptable
orgapioa]r nmn@mia a:ais aocb bmerorephauﬁactehtecapy esepiableavds hmcbbases also find

|

Thus; @ll bgaut@’r ara@lo smrohipha;ad eithirthe scope of the ing@htaihvdnrien.
cel | ul ose, al um num net ahydr oxi de, bentonite,
agBIbn-agﬁfmg @athples af aicblelsaltaindlude Rose éaivied €loanihorganic acids, such

o B RS LT Lhon e BOSL IRl Sl s, i i

bicatbRAR RGRS cArbuni8 Acid; @Hd kdlts Fors@AWa drpdid adi@) B as, for example, formic
For adnrnrstratron by inhal atjon, the ph rmaceuti.ca

acid caohtio i BAlC d. faftaris peideshecipiqpsids matic agid malopje ﬁ?l@rﬂsrcybw acid,

01tr161 8¢ill VisnSShc laBidt t&ﬁmf:(%i@ Bilnﬁﬂ: #5d, Cﬁéﬂnc %@irda)klﬁélﬁéﬁm adil, 0t8s1c acid,
from pressuri zed packs or a nebulT ser t he use of

methgnewlfonib Iaeldpma@p@hleamlfomc geid, n#phthtlenedisufonio ﬂ@d;eqﬁatnelutarlc acid,

b A WA 50 REE 5 L0AL R ARG v som

alkal imeBalPHRE Ayl lithtehl pdedssitaland bedickaskea al.klahhe mm mals such as calcium

determ ned by providing a valve to de]iver a neter

and grgpgsium. @5yl 28 fromm aheracds; wgklpogm, tort et © ok g i the Phirmaceatica

art. Gﬁieﬁ&drﬁbfe%ltéﬁ%ﬁudé‘ﬁ@& APl BbmOhethNBHbls AEPhs FRY, Yxnuth, barium,
f or mul at ed contarnrng a powder m x of the therggeutrc

or alygawR, oftithee eatipr Aeymed Somyet apife csush shammoniacN Hsdibgpzylethylene-

dxan?ﬁéarﬁl'klucosa e, tethiMeh, PR f&ﬁ&ﬁ%& Gily I&Qﬁﬁﬂﬁﬂet VRS0 VERYsultSble salts

or mul ated par ert er a adnrnlstratlon by
incl@ithgse detived ,froen gc.sqmlbyatmw@ sciflygnd basessuoh as; dftekmplesa zine tannate
i nfusion. Formul ations for injection my be presented
in unit dosage form e.g., in anpoules or

20% 1%3%%5 F!%@;’%Eg‘g%% 16\%2323%6 per”ggsg%v ?%gg he]tﬁm to refer to those

comphardsgroaierals abmpaonitims, doidn slosmgy fdreok evbgehcdre,f withis thesscope of sound

u nsi ons lutions or .enul.siQns. i n ueou .
wedah RopRet. syttt Sk i Fipi il BF div s b, RS0 animats
withous Bﬁd’éddlw toxsdigpiitritationy alerdicorespirsgesss iogr 3@eblérs . or complication

Al ternatively, t actiye ingredient may be in powder
COWPW?%P”I né’(‘?‘ﬁgfql?fﬁe rtsh“ﬁ%sw table vehicle, e.g.

steril e pyrogen-free water, before use. 5The phrases
"parenteral adm nistration” and "adm ni stered
parenteral | y" as used herein ns nodes of

adm ni stration other than ente and topica

adm ni stration, usually by injectlon, and i ncl udes,
without [imtation, intravenous, intranuscul ar,
|ntraarter|al |ntrathecal i ntracapsul ar,

a o

salt..
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In addition to the formul ati ons descri bed previously,

t he pharnmaceuti cal conpositions nay al so be fornul ated
WO809138850t preparation. Such | ong acting for RGIT4P2HR402930

may be administered by inplantation (for exanple

subcut aneously or intramuscularly) or by intranuscul ar

i njection. Thus, for exanple, the pharmaceuti cal

conpositions may be fornulated 5 with suitable

pol yneric or hydrophobic materials (for exanple as an

sion i.n acceptaple oil) . or .ion exc e. resi
ormﬂé ?Hhr?‘i? s 8t 8‘3? hgesin Vx)g{"er% 3 & G5 (E)%gg gonv ﬁed into 2
pharﬁ@&ﬂd) &Hlly asldipdrént dald in vivo, suchSissit @mmumulu lﬂHfﬁlEdl aenemn The term
. can also be by tranﬁ coﬁg or transdermal nean @E f th
prodrugp dpalidss Ay ovaleny E‘&d (cAIEgF BPS TSRS 8h 2°B¥h BFF%{n g ot e
preséR RERRTibRInevil ® whbe sRArgrb®lig i0adagnipRfedRa af Gnibihl a lS&ch pesdirugs are

in the formulation. Such penetrants are gener al
knowhoten dnhanche EMELous ndesiTARlE yaRalitesr O%M@eutf%ls Ye.g. solubilty,
bxoa@aﬁﬁﬂ&(‘i}ﬁ“ CRARtacRARE, Q1la§§proﬂt bR ignaSats Scdnde Edtspdhings of the present
érivatives. In addition, detergents may be used
inventiorf may bé dedivered én predmig dorm. TRrafmiay é@fslmtaf&darﬁl?ﬂ be pigayagpple by oral
ad gn LQB%Q tlﬂe?ﬁa?ént ﬁng%’ ﬁoto'ﬁhtﬁsﬂ)@ %re%&ﬂ m&:{nﬂ{ {s@Stended to cover
or - pI cal stratron maceut |
prodougspd ﬁxetprcsnstlsocﬂamhé comp@mds, ﬂmde of delivatizg e simg, @nd compositions

t I
confeTB0 s S5 0B, AP B2 RBIED T Hp P cins
grodpﬁ @adsertnini th woyipaimdi infdualimaaday that theamodifieatmne ai'ﬂealleawg, either in
o SORRUER e e S Bae BRI BAGH dfponncs of e

presaitSigvetib® Whefeid H @ydroky, binhﬁtf ot rsalhyRic) GidipNe hoadedlr to any group that,
i ntramuscul ar injection.

e S L, ST TG, 12 SCCORL LSRN, e

fornf A #feP ?B&%xﬂaﬁ% hﬁ{nohaﬁffr&gsmgdlrgl/\@rbﬁﬁ réplettiielyl. 'EXamﬂ_lbﬁof prodrugs
rate of absorption of the in itor then_ depend s

inclydes bytzare n@tfhféit%js‘@l aretabm formnaly padh berzpate G?%Va“ﬁ%ﬁyO i?@ﬁband amine
ﬁmégﬂfm ﬁ%ﬁ%ﬂhe bAoA GhY prednt i0Gtharm Al ternatively,

orption of a parenterally adm nistered
QiR TR sshefvddYordies SP1drhdIAhA after administrati
suspeﬁéﬁ%g t |§ﬁ?§§?or in anV0|mq%e hi cl éﬁ e inistration
undétge convesiam @ ahetaholipn 40 thecphssx@lpgwb/ acHiye Recish Thgpomyersion may be
d, f t-al ! t
sporgt%%:g}gig I%%c% h%rr\t;\%o'iﬁﬁs ift tlleogghgyl@g) et er@g'gﬁrﬂéﬁ]ﬁ chrﬁﬁd}gl%eééyﬁe -catalyzed.
Prodmgsandndq)mmndmndsftha&am beomdwgh mdunedmmhla@dede@mumdehydroxylated

o SIS R LORIIC DU DRCARIBRE P, acoie

phogihB0dted, andoindephosphrylatbdxo prodacesthd ctiyé adrepovadd whi ch
is solid at roomtenperature, but liquid at body
t erfp@h aimbng the doluintissusf soleatifiovlitdrature| devoted tthgrodragsuim general, the

vagi nal cavity.and.rel ease the active.in
foreg g Frplgh Xeet 1 GEAT Aoy PTG 8{%&@? Srisfire gpa pprguiancons
deliRérs bk, BidpRiMnl Pidp. MYBdrBs Aﬁﬂoéf‘sogsyniquueetﬂ‘ngn)amga7ea409 21. (1977);
admi'ni stration Fso i ncl ude pessarles

Natbyamingnd gégod, ‘asgle’é@s oo SHESTS e 8igM g i BeH o Raarmacology and
&1 aggg. QWA TRalBe “Prddrie® oP@n

ther ?‘glb’?éu O % 632%%69/ 1 og?sgcu%;/%gzoog/ 002930 g8 obfnticancer

agemssaegﬂev PoranBelivery Reve 10G)i 2431273 (19964 nelker ¢tal., “Prodrugs. Do they have

%ﬁ%@'ﬁ%‘i&%ﬁl"ﬁb&feaﬁ’ (ﬁmgs? %)OA{SSH'Z"' 69852\/% i) il iiffment and

ast es [ oti ons,
optipsitasion sof ahii¢HY, npdt(!shbs amngSI aid | predrugs: S&C revieshdu their cellular

m xe rlle cQ 2!9
’, Adv. Drug Deli Rev.

phaﬁﬂ%ﬁo%’eﬁﬂg’ﬁ § Vlat\ ce %on%l? > c:g?prhl erIE n(} Wit Vany & CeHver BeV

preservati ves, buffers or propellants which may be

required. 5The ointnents, pastgg, creans and gels may

contain, in addition to a conpoudnd of the invention,

exci pients, such as animal and vegetable fats, oils,

waxes, paraffins, starch, tragacanth, cellul ose

derlvatlves polyethylene glycols silicongs,

I L M o
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5 conbi nation thereof to provide the desired rel ease
profile in varying proportions. Suitable sustained

‘Voﬂ@w%QQESfornulatlons known to those of ordi n&CY/ERIGO{002930

in the art, including those described herein, may be

readily sel ected for use with the pharnaceutica

conpositions of the invention. Thus, single unit

dosage forns suitable for oral adm nistration, such

as, but not limted to, tablets capsul es, gel caps,

capl r d K a
35S L Dessf ool b Bi 38, AEP RS Aiflier Scence
PublisherenBi dvi. (BiomedicilnjDdavisiah), eChla;qmt 1f d)em@nabé Hradiagsbthorevemble

trlces of. th

cer Yo P RL ST R G Rt 501 gy e HR BoSGhaara: Bundgaard e

al. pelyl at:tﬂhdmxapaittcglgaccqlstsde 4sDepsnQEiseyi®)) Blawighadtd et @f. Int. J. of

Phargrgigg : oZ@ZﬁégEé% %gﬂglservzﬁr a%fniigqch{i’ ei glreég@rgé Icéﬁlrrgré2 (1989) 2503 -

2502 AMeR| hBdractEXodTPh ©836§ gB(uhﬁ‘éaach adegnadakle RBLMORBI 55, 138493f
i ncl ude polé (orthoesters) and 15 poly(anhydrides)

(Burglggard 4¢fl- St Absdmnin 9t il $4928 (Brrigegerdon!eftdy Ehemy Abstracts 110,

576@!}5t {A%QP; Bgettcbf} Bhiie. ABs&ab@Oﬁ@”B%ﬁE (Blag¥ 96&7'51 ?:hQrHSAbstracts 115,
onmpatible wth ti ssue.

189%&%@9% egéfali Hehepr. e‘stéﬁtwtt; rN/ 4367 eﬁz@dmm ol hreunasAbstracts
117,@3956%9@%%&%2 andl @hERIANIALRN 3, 1%5@3% (?ﬁo,t‘;én@mz yand
ani mal's, they

an be gi'ven per se

ph td 0Sli Al nie X

0. T¥ gl it AgE) ™ iRl ol ‘2&%" P G0 Fpgqund wil be
undétfioert to mean n@ﬂ@dtgem sampundiof dlie mnenmon Ho an individual, including an
amnpa?],\e}gn igdg#tﬁe%gl{x/ené gg% %B%Etfcﬁné v1d m cox%tact w1&h or Btﬁxgl%%snet exposing
suchpihdividuantatsusheconpegedier at i ve and ot her di sorders or

di seases, including cancer, by adm nistering an anount

Su@The asma“ih hitraprefidrs cah [brolegita centitye aMUgnbaquroeHSS | as biological

reacif o il SRR AT ST L STHBE S G ESRp; o s to be

undé@ito6d & £el1pPeve inCanf @vifordrient eakide THebodP, of. FinaItkst tube, a culture tray
|nvent|on further provides nethods of treating
or 2 SRYPHPERIAEi ve, degenerative or other disorders or
d|s ases, i ncl udi ancer, by adm njstering )
Yo ‘FbééﬂPF‘t}“’éEX EyE 3BV, ERTSAHe BRout Of dhespubisieeompound
that still Eh@sHe BRNRRAN Phys3616giad) %ﬂ&ﬁﬁac@l’b"gical} BHREDEutY or medical response of
anti-proliferative agent. A conpound of the present
a ceflp {izsye. Dypternpodye 2nimAlnndividuakl Palenh oF Apmar thap it Beipg sought by the

ok R0, AT DB AIRS i . sty i,

e.g. S@S@mmcfumeffesmbhmawne of aidisorderioraiiseaisf sughds hprodifanativgrdisorder or
a t i Vi

dlse%sﬁ,c foa %@%hﬁ?ﬁ‘%‘eﬁt‘%g o? ‘fch ling, @Hb%? a#}?w&f(mbl%sflfemnng cell,

suclahd artombr eell. yTlreefherapadlcaW}' aﬁfetalve \,mtount can be determined by standard

2009/ 1300Q15P. P20 9 2930 [
pmcﬁ lggspfngg.‘ Be F escpge ‘{bc? f%ocsgql Fﬁnsymde to a

e b ."W%as . G Y oS e
dxffaern‘pmetapbunﬂugsntacdrl Vorhpoudd niz§ B admirislerly tHFeHRAr almnaaively or
salt or orntof t he con%ound d test| %
mte%‘t}’t‘?“&‘iyt y th § AEUHYERLIOR JUBY o5 SGTRURLY (1 oPalit eFeParated’ for
exarifle 0 diFtelenPiimied, 6n BiTRSRt 8dys DK vialdiffetedt RIS dr roéSofdiinistration.

be apparent to a person skilled in the art, through

Certﬁiﬂ%oﬁ@&uﬂﬁoﬁth@ﬁ&@édﬂ@v@ﬁmﬂ: gi ven subject compound, an

i ndi vi dual such as an animal adm nistered or treated
wi th such prodrug will be exposed to, and hence
indirectly adm ni stered with, @e subj ect conpound.
Such a procedure may expose those cell s associ at ed
with a disease, such as a proliferative disease or
di sorder including cancer, to the subject conmpound.
10The conpounds of the present |nvent|on nay contaln

T L T Y 1 .
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30 cancer, or a syndronme conplex, such as heart

failure or any other nedical condition. This includes
WORAMHPYSr ati on of a conpound the intent of wWRCEAP2E{0§2930

reduce the frequency of or delay WO

2009/ 130015PCT/ EP2009/ 002930 t he onset of, synptons of

a nedical condition in an individual relative to an

i ndi vi dual whi ch does not receive the conpound. Thus,

prevention of cancer includes, for exanple, reducing

the nunber of detectable. cancerou rowt hs, tunors,

or OneiapReat AL thesinyentign selaigs 49 Pdi?“@P“fpﬁgP?Ve‘Pﬁ 3 Struefareyiepgsented by
fomﬁlap{IPB Xﬁya&h{o?ne}& AR cfbﬁso&rfeh@tfbx\ﬁ? tﬁe?eo?nwh'é}&ﬁeo%%edi‘ more hydrogen

conttol population, de ayi ng the appear ance of ey
atonéemenmamﬂselndﬁamdamb@ng ‘Dubstityted rpr aingybstituted” po 9o¢ ot mone of R, R

& Or Sm

s YER AR B SR BN huERRIE by B, Ao b BIMLSI(R, as described
abO\quallty of patient life, e.g., by a statistically

and/or clinically significant anount. Toxicity

andatilbdr ipestai cleefidri ahiexemplarphampmudsiof ¢l present invention having a

osiftiaons of \thespresent ventsnon can be . Sm
suosGFBERY o B AR e B RaRe b R dedah absigent 1G]
canBeadhkseCtHdlIrlHaelScasé. experinental 10 animals, e.g., for

determ ning the LD50 (the dose lethal to 50% of the
pOPut akpeon pf drdintdneiofrbElbtes the ad>mpeuﬂd1 Bavaie b tstraethfeyrepresented by

fective in 50% of the dqse ratio . .
forngii (IS AnY Gt SisEaPRABERY oAb FBitas e above; whérein R1 is not
substififedeaauéubstitued eNHRASrid2-@an be expressed as the ratio

LD50/ ED50. Therapeutic agents that exhibit |arge

} henapepsct 6f ﬂi’édineﬁﬁ1oﬂrraaté§@6 dl coh%buﬁmnwxﬁg & GtasthRN@psented by
n certain ci rcunst ances, ven thera eutl
formula, {3 Qr g feutemsEc g p*&awstoaﬂeeﬁ Hem? tthfg %Ffétq Ry it selected from

hydlogedd, ¢ MNap,si d@qef Jueehﬁteamyorbeuys‘aealmtbmimit,gamyl -NH-cycloalkyl,
ciréunst ahces where care i s, taken to design a de livery

-NHghetereqyrlonlkyl, tb&Hé"etssflU@éF@ﬁ-Q% elrdl-Cos-allgelsresNRG anflgvherein R, R,

R* R bea R arahf 84in ?@a&£§§ue in order to mnimze potential
amage to unaffected cells and, thereby, reduce or

| O%l: 'f&rﬁ:e? h%@ctedcfftﬁecﬁ@entmn relatesﬂ?:% Mp%u&pf)ﬁi'lﬂéeéj stf'lfcﬁm represented
cell culture assays and aninal studies can be use In
by fhonuly I(Ia\tqr mgy aamfange orf stefesispareric formy gherdof, WhereinR' iFsubstituted or

uns'% concent r‘it | l&r ?ﬁk}/ %(‘:‘% + ﬁmggsgf aﬁ{l EC%L?%?%&S? above.

r e
0 SESRE L TR GRATIETR Y lb FE p
fornofla ) narnangit uautbmenc wtlstaremmbmeﬁo rfommyhagffn&daemseﬁ |m selheted from
net hod o t.he i tion, the her tical ly.eff
hyaffgian 54 Shighne b EBb B R R 1) ShROR el B b vt s corain
embagigrys, RAs ddg@ingny be f or nul at ed in ani mal nodels to

achieve a circulating plasma concentration range that
I N@nuthesaspbet of Eelnyentién relitébero GddaPoiidhidving Ddtrudfurd fepresented by

t t herapeuti ¢ agent which achieve ha
meP‘ﬂTﬁw{Ib Pt Iy {2YPmEYHPY %?fﬁm%ﬂmfi“ﬁr{a PBR fheb“ﬁf' d‘r’ah E‘hg%af‘(%gagen and R is
—chgicy)L@m)xa@@Hg SREMARGS xi dhyGe hie i68dpehtieBtly Selédled from 0 and 1, and

can be used to nore accurate det erni ne
WheEsteRulR d%saéxé R r@rerﬁar#ﬁﬁeed apavfe [rs2 pwlwlaaw&%wnbé is 0.
nmeasured, for exanp performance |iquid

ﬁ@ﬁﬁl@bgﬁpaﬂ‘ﬁ W the mventlon ;%atq:ssto mg)‘pggqgio@vp}gaat structure represented by

fonﬁ@aﬁgg ?f éggi ﬁu@&éﬁéo@ter&&l%ﬁd?ﬁ%h& (R lwheEP RN %hﬂ?&%@n @nd R’ is

factors known to those or ordinar
—NH-g(G®e(MNHDs- (CHz)gR veheptiy & ardan areTindepgerisatly )selecftect frem 0 and 1, and
subj ect conpounds will vary, for exanple, depending
upon the identity, size, and condition of the WD
2009/ 130015PCT/ EP2009/ 002930 subj ect or sanpl e being
treated, further dependi ng upodlthe route by which the
conpositlon is to be adm nistered, if applicable, and
the effect which the practitioner desires the
therapeutlc to have upon t he therapeutlc target of

T T T T s
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25 prevention of an inflanmatory di sorder or disease.

In certain enbodi nents, said treatnment is the
WOARABAYAL of an inflammatory di sorder or di s®&IEPRHR{002930
can be treated by the inhibition of the activity of a

protein | dnase or nutant thereof, such as the
inhibition of the activity of p38 or an iso form
t her eof . Thus, the present invention
additionally provides a met hod for treating an

i ndi vi dual,, uch as manmal

wherginsRa sk &’ %"é gila@cf‘seéleﬁ%rﬁbt’#e I@r‘iﬁl}ﬁ)‘“o?m gpsniss s Qeln other
emb 1&9&? 1§ 0% %@%M%R%ﬁ ?B?@@W 002930

| seas or |nf anmat ory di sorders or di seases,
CORRSthey zﬁﬂec@gmh@'tﬁeﬁﬁérpﬁlatté% t8 @l cOmipBsHdiad i3l a s'iructure represented by
therapeutically effective amunt of a conpound
formglaotly 10y, anprtaufomerig AR CEIRCISEAITiE dRPbdirsabn Whereh R s selected from
Sg DUyl laRd GREEAIT, RAEOAAIGISo as defined
Subs{l&yeg% hgﬁ\??gﬁg? &lba%ﬂ %g ﬁ?,n acert ai n enbodi nent s, as fetine
abovsalndcepaml arrilmrdamqntse Riliisestedied fom slibstitated of sngptitated: Grs-alkyl and
|nent ) d
O PPN R AT SR K i bR bt -C1callyl, and in
partrbtrlhtldanltddomxﬁ thsenahstlr vity of a protein kinase or
mut ant thereof, such as the inhibition of the activity
of TResBakilled imtieamt svil heroguize tHah all epecifin camtioations of she individual
i d treat t ment of, t ment. ot 3 R4,
possiy e e triens P B Coneatph iy SRS hFRLLF R R
and RY are Rathirnhé biopk ofthefinvelonact i vity of a protein kinase
or nmutant thereof, such as the inhibition of the
acti \bht Yeniodiddt @f the praefitoinveitival eofmpodr@@hef (he eimeertion have a

IR N W N AR T T ———

betwee& hoWidaos00, AFANEVEh moRAFakticlarigbetwedn homaru 550hE deRthi@rmbodiments,
of which is to reduce the frequency gela t he nset

compeundg pf thedn\epHRn BAYE 0BF OmARAL Bidwaec FAcIvyER (@0t more than
5 hy‘&?d%&? bond &bn@rss HBJn%Fltnofe%étt 10/8ydeSed b§h’cbhc§:€]§tor\§harﬁ|'tug%§ more than
he'co

receive nposition. Ina further aspect, the
10 rptataéhthoorks (px@ud%bowetqn@mm@lfatqm% J0icATAIB eMBPETEA; the compounds

of fc?r}xuia (;ﬂ | ncﬁécagdgnéé%gﬁ%ﬁgkf § %I@OFF%’&‘?@pm%CRd@SDt@g Del. Rev.

Ing a t1 c nanm og hor se
199'8%6 B, by dwmg adari¢culanmaight helow 508t mrmglan ehydrogpn bend donors,

d !
o BERSRGLE B s 0 P i
81%{' geg%l%oldﬂne% cr)f t% re?ergP &Qéﬂ%lﬂ gdm;}ongdsddfﬁ?e%%nlnﬁn Fre mhtbltors of

VeGP s oF BError as a cancer
the idtimﬁjubf B{Raf. yﬁzteraitmhhbxrduamm) dtermrﬁppumde Iof the psssotiimteetion 1nh1b1t B-
wth sa ratrv di sorder ,or i,ncl udi
Raf peptudy Wt CHL abiss B i R I SalfepenE fnendf aetPidifee wi
the B%f%ﬂhbdlﬁ&i asmruemﬂbéd inl tﬁe sﬁirtpaes Rh@VDBelbWER tcertais ainblodiments, the

npound, or prodru r eof ad r to
TR R VR DIV 8 S PERA A A e
treatment is the treatnment of a cancer that ca

t r dntaeathey embedipep B theo Aregenty HUCHLOR; GPPROUBHS 0 ‘?stiar%ﬁm are
mmiSL&ééﬁthQ ractWt’tty%'? E)3§ hE t&Rin erbbdingss, 'tﬁéa:otodribbhﬂs tolf @f® gRésent invention

e activity of B-Raf or nutants t her e In certain
inhibit1p3 8 astyitys with ﬂ@soqraéleaéélorvsl M. It qe&mwnmr% e fCso value is

belo%ogéﬁ\gfbé wdf‘ X'ﬁ)elgél nft?l{/lh&rbeWle , cells

asso sal ammat ory drsorder or di sease

ar §n ?é@&ﬁ@&hﬁu&xt L ﬁ’rezﬁ'@%rﬁ Glve RSP C4tSbunlid o &RE fRbRtion have a purity of

enbodi nents, said npound, or "a prodrug thereof,

moradimnrfi0%4, enageithan 95% thorerthan,98¥ear mare thew 9% Huch Compounds may exist
enbodi nents, said treatnent is the treatnment of an
inflannatory di sease or disorder that can be treated
by the inhibition of the acti vty of a protein kinase
or nutant thereof, such as the inhibition of the
activity of p38 or an isoformthereof. 30ln a further
aspect the |nvent|on provrdes a nethod of krllrng or

L Y 4
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di sorders or diseases. Cells conprising or derived

froma tunor will generally be understood to
WO2600813483§015PCT/ EP2009/ 002930 be a proliferat il’ﬁ‘»a/Fc?éii‘i9/002930

typically a hyper-proliferating cell, and in other

ci rcunstances, a tunor cell may be dysplastic, or may

have proliferated. In certain enbodi nents, said

treatnment is the treatnent of a cancer that can be

treated by the inhibition of the activity of a protein

I dnase or nutapt thereof, such as the i itio
in ong REMQEG rrinttlyneoioﬂs% udiie tRiQtoR FoZe PHER @Sm oS, 719 'P%%“St as dry
sohd§ B%fs%mateis GncfudRf ®BReSithdun@tofi sBIvERS, iA¢lhdin® Rydr@8¢linBiiding defined

he disclosure of the instant invention, that the

aﬂw#ﬁﬁ?ﬁ%@ﬂfpharnaceutical conposi tions and packaged

pharmaceuticals conprisin the subj ect conpounds W

belnyanother embedimeat, (qoapevRdst o fothe JpY@EOR (a5t rlieerla'ifierieaﬂd deliberate

prodgctsc‘ %f Ciegy%ttfcﬂc QH%§§§ Schele, fiQr debddckd ‘:‘F)yossrpe('bim?I iaRl tg14Med chemical
proliferating cells incIudinqbtunDr cel Conpounds

proceskest dopdyptasisio meactipn eassdls Andragt tyedegedation, ﬁwtabn'em or fermentation, or

PTOdEl‘rb a3k TR tl%% P%f{?fﬁpr 5 ?{eeszﬁt‘fn%ms’l'gf otféi% Cgmp&ﬁlﬂg ure

nor ne tion, su as
ecreﬁ%tgl h'rbgﬁlﬂie %éecogr{p% %uﬁﬁeo?’the' iR¢doudh B9 c&ﬂﬁ&f"&v 1sch§t9d L, to have
pr osta yperp asi a, am | enomat osi1 s X OS| S,

a purigywrfGit lldastod0ds, qustpblpsaoilqastsﬁi(t%, nlem gdferably @t terasir% o, such as at least
endot shock, tr C

97%r ﬁtfi‘e gﬁg r EVED, at [ysgl%ééaggmty ?gﬁ.sgedl }Iaegetrlgfctghgcrfar to either absolute or

relatit@ patitya rAisrrmt‘et lhlmyi&fdrsetoahé hmgur lof {1 eompoumi oﬁﬁsonveatwd obtained as

Wit h her OSI sor nary fibrosi
the e i oo HePTAS elRR Pt ol Ber T eh e Bron steps.
RelaBd bty aslels ©F thy agouhtas! @ uorgisounid ofinke diviigtion relative to one or more

unptg;%;;rﬁtfcgra% lgg%lro o eeq%gra%%on T ar;ldtgg o e %;Ir%erﬁ})s ogteid)for%{gg) of oxidation or
hydrm}‘é‘lsc QHAMS cOhpGnas Bt 'El@gﬁdld’] tcﬁfo@meé( RewpARMdtdT the invention (e.g.,
usefu in the therapy of proliferative aqr
PrechipprS 10p PEsIdrues) &€ that BiRY By prepeat B the produdt of a sypihptigchemistry scheme.
Thué aaggb%te %’r‘efew{é%@ afbaR TS conyoliAd rditiRas &R o) Glile relative
disease eur odegenerative disorders and
purityaiscgepvrally winaffectiidsken dhe, adition of uprelatede pemRfundstsych as excipients,
unor e
stab /8 R il IAREy i P PRI b0 s BEH based upon
weighy,mohmte @ rsolatretios df nnotctmouedrmmwmo@mt Bty samhe mgasured by a
.he ol 0gi ca unor s ch a d
verlg e rien teobbeas e ke P S S R YR Spectrometry,
HPI_CUJ BEME NMREAnd3y spectpométiy, enrﬂthnoraya‘fchrm)hat@mphyl preferably by HPLC,
white blood cells. Diseases arising from
Pyﬁﬁh tissue are called | ynphomas. 25Solid tunors
be selected from cancer. nach ca
Co shmeding Spectof e ventin Blaes SaRppingt oL LR AT Shubed gbove:
cancer skin cancer, renal cancer, bone cancer,
thyroid cancer, skin cancer, incIuding squanous cel
carci homa, esophagus cancer, kidney cancer, bl adder
caﬁ@@¥$@%%¢¥gggﬁ@%r cervical cancer, ovarian cancer
| ung cancer, bronchial, small and non-smallcell |ung
Camg @fpartigalat adpect, the Ghvestich @fabsne alcompomel represdfted by a structure of
2009/ 130015PCT/ EP2009/ 002930 Pronyel ocyti c Leukem a,
formgyla %% ¢ Granul ocytic Leukenia (CG), Chronic Leukenia,
Chroni c Lynphocytic Leukemia (CLL), Chronic
Myel ogenous Leukemia (CM.), Chronic Myel ononocytic
Leukem a, Conmon-type Acute Lynphobl astic Leukem a,
Eosi nophi li ¢ Leukem a, Erythrol eukenm a, Extranoda
Lynphoma, Follicular Lynphoma, Hairy Cell 5 Leukem a,
Monocyti c Leukem a, Prolynphocytic Leukem a.
Hemat ol ogi cal tunors may al so | ynphoma, such as B
Cell Lynphomas, Burkitt Lynphoma, Cutaneous T Cel
Lynphong, High Grade Lynphoma, Hodgkin's Lynphonma
Non Hodgki n' s Lynphorra Lovv- gr ade Lynphorra

. AA - 1
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WO 2009/ 130015PCT/ EP2009/ 002930 proliferative agents

whi ch may be used in conbination with the conpounds of
WO/ PUSent i nvention include those descri be&CH&FP294]/002930

In conbination treatnent, the conmpounds of the present

invention may be further adm nistered with any ot her

anti-cancer and anti-proliferative agent discl osed

herein. 5If fornmulated as a fixed dose, such

conbi nation products enpl oy the conpounds of this

invention within the dosage range described herein and

t he ot her pharnmaceutic \ ® agent or treatnent

within its approved dosage ge. For exanple, the
e-ras_been, found to act

wn cytoﬁ%xic agents in

cdc2 inhibitor, e i
synergi sti cal
i nduci ng &hoptlasigN(J. Qel|l Sci., 108, 2897 (1995)).
Conpounds dbscrilbed rei® may al so be admi ni stered
sequential | yyM th 10cknown anti -cancer or
anti-prelCferdtive agepyp when a combination
fornulatld& i’s i napproprifate. The invention is not
limted in the sequence of adm nistration; conpounds
descri bed herein(ﬂgy be adm nistered either prior to
or after adm nistration of the known anti-cancer or
anti-proljferativy ent.. F I s Y. [ ;
acet ot oisrern g SEeRRE e S BERPR Mherdd'R R GRERY fom - and
~NR}, aud pheiethd®’®, R§ aafl R ateeds defintdabose gumiided, dwever, that compound (A)
. agg @i stration with anticancer agents (Cancer
15 EXfERESear ch, 57, 3375 (1997)). Further Aspects of the
t the invention provides
eijn sai d package

I nventi on Anot her
a pharmaceuti cal package,
i ncl udes a conpound|o ' mul ae of the
present inventio QP nts, the package
conprises instructl ons @Qich i ndicate that said
conposition may e used for the 20 treatnent of an
i ndi vi dual in ne®d thereof, including a human. In
certain other enbodi nents, the pharmaceutical package
i ncl udes one or nore conpolfds of the present
i nvention fornmulated together with another .
phan erataénrnibodimengsg Xdsl -NR{ - buparticatar sychgmbpdimgriseboty R are methyl.
anti-proliferative agent, In this casg, the . 6
c orip otherl cerlairp embdrementa sRinis Hydtogen pashRa isd-NHL(GORENH)x-(CH2)y-R7,
I eutical, i [ r t
e KD 3 PRl SRkl oD g TnT 0% SERBEALLabove. In o
partighhr ebadimeway isidngr edi ent s that may be fornul at ed

toget her or separately with the conpoynds of the ]
pr ds efiter icertaém tmbediineuth,uR(eisbhydroger ambR’ fis AVH «H=00-QSHNhe(CH2)y-R®,

anti-cancer. and ant, - .pr.ol iferati.ve ; h.a .
wheh D g pana Pl s OB 17 RORCh B 3SR Bove, In corain
emboldEndpltak EE Bubth@aimbodihehgey (a0 paticlar embodimientssartday are 0.

treat a patient in need of such treatnment. In yet

anah b@taird@pRPiméntcofi Foviania il ahe pingpounkdes selegibhfromceut i cal

package for treating an individual 30 suffering froma

pr AL CHlefoaV- {¢-2hidis B HI-diatetilantas ethylamio )-8 amahdxy B ox7,8-

., a cancer

erei.n sai : .
iy SR S04, P O BieR e B ar | cast
one conpouynd of the_present invention. |In certain .. .
st i%@ﬂ%ﬁﬁ&-pm&%-ﬁgﬁgglwt he Eﬁﬂéﬁr rrac%‘ﬂ‘?‘il%g\'l3'[ga(g19éf@%thylam°'
ethyISHRG)- S @RtHoRHY o617, BHy8r0-PyFiaa(R, 3td]pyrthiadr 61pN-phésy I uahide
herein the term "pharmaceutical package" or
"“phar maceuti cal pack" refer to any packagi ng system
for storing and di spensing individual doses of
medi cation. Preferably the 5 pharnaceutical package
contains sufficient daily dosagg units appropriate to
the treatnent period or in anoints which facilitate
the patient's conpliance with the reginmen. In certain
enbodi nents, the pharmaceuti cal pack conprises one or
nore vessels that include the active ingredient, e.g.,

o N 1 Y " oy g oy Y 1 o
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25 sequentially. The active ingredients nmay be

formul ated together such that one adm nistration
WOGEIVIA41S bot h conponents. Alternatively the XET{EPR009/002930

i ngredients may be fornul ated separately. The

phar maceuti cal package may conprise the conpound of

the present invention and the other pharnaceutica

ingredient in a single formulation, i.e., they are

formul ated together, or the conpound of the present

i nvention and the other pharmaceutical jngredient Jjn

i M-Dicm@acp-Ns{ﬂ~¢16¢rmji|-Ea?r@dﬁ@,ethvlﬁ@.lfl,o-ft%mf’ Sf‘aFF‘FH}VﬂIf‘&?”’S'
i - - : BinfQUhal 1 \bLnBBYidgoNpr i se t he conpound
dmyéﬁ*ﬁ%@ﬁ%ké@?ﬁ?ﬁ?ﬁ&ﬁ%?Pon&gnd the other pharnmaceuti cal

| ngr.adi ent_ LBl pLAuak-3d98R461i A BB N £ cKibid-3-[2-(2-dimethylamino-

approxi mat el y equal “or unequal anount%G% )
ethyladinb a8-settwixy-Groxef 7, 8-Hdydonpodaid. ofIpyiimeidyr 6ylrphenyppamide

2009/ 130015PCT/ EP2009/ 002930 i nvention and the ot her

P frsibdsue BelaH(2 idimavtxdimine -ailydanming - §-methog @At e gdro-
pyridp[ - lpSS i s - ShehIF AL G o REib FeddnniagUNt - OF

I na use ereln; the term

" | RANE L QREe FRARSAicPEAN Ualenl ROS1[ RO AL ARRHER Ry Formino)-8-

ntormat1 on ‘descri g relevant naterials or
methoey-hodo!7Bglikgirpeytida[ A3 pyrmidedentbbyenybrapde at i on 5 or
use of a kit or packaged pharmaceutical. These )
el Gl sro+3ef2- (R ridhertiglaming -athyidsnine) 8-methexy{7Huxo-7,8-dihydro-
) i ng...backgr.ou  nf or [ 5 .ocedur es
pyridel 4 BB TP BT BB e ool ShERst j3hadliae
i regardi g ol | de ef 7l DSt WGBS
Qe e R e P L S S i
pyridd{1184d]pyeiiddied-ydppheanph) t 5 methosy-#umiflicsersetbprbebzanydppl i ed
in printed form such as a package | abel or a packag;
i NNe@tChlbros3-[24Ctdimathybminosethdahiagk 8 npthaxprdeaxat 7,8-dihygro-

Pﬁi@éigﬂgyairg C%g;hj-gl?elnpﬁ?#&% i(t)ri8%gﬁi&ggﬁoggﬁgﬂﬁﬁe%&ﬁ%cétﬁnﬁe

package .i nsey.t nd.the.te of . sugh has d
RN R e N R S
pyridde] 3 piginAini 631 bhealyi o fl(610A) ridihotohethyhbérzamiBeat es.
Al'ternatively or conplenentarily, instruction may al so
be 3 $Ihr& M- i Nclabecd-[25(2-dimbthy lamird-ghylaminop8-methoxy-7-oxo-7,8-

_conput er-readabl e storage di um such as a
dmymﬁéfl?@&md@'ﬁﬂﬁﬂﬁgnﬂg\%@‘ central i zed

dat abase, magnetic 15 medi a such as hard disks, flLoppy
di #et-BahN ?fPé-iga(ﬁ'éi,dHnS‘Bi"F‘Bg‘P'eﬁE TN X198, 8-
dihyBRIRARb -8 Srimfda-BMepteagl} R0hass g thganiey | ces;
maghret o- opt’i cal nedi'a such as floptical disks; and
haRdnaE BloReY I £ S ditda el ladtis-SthPeinglo)-B-haidxydgliexed? Baihydro-
store and execute program code, such a .
pyriég{gﬁ'rdimru@dmsqaﬂ&-whwtyl}i-%r@@@wa‘t-galuewnlft?th-‘/?@ef{%@ldés) ,
programmabl e | ogi ¢ devices (PLDs) and. ROM (read only
rrearfﬁtygroMmmM%}%@omwﬁaw%hﬁmno&é- LRRxy-7-0x0~7,8-

. i . i _ e ) . f
i B R R R ottt ons
may Skgﬁicﬁfai’mkgggﬁﬁjom-@[[ZQZ-B%&EﬁﬁQianeﬁﬁr%ﬁiﬁtgl83ﬂlethoxy-7-oxo-7,8-

I nstructi ons can contain one ‘or nultiple docunents or
dihyfdud-pyriglo{dh3tdipysmidin-6-yl]-phensl} -tepzapnde aspect t he
invention relates to a pharnaceuti cal gackage, )
i nAN-{#HChipra 3 f 62 tamthyldneing -ethylapine) B ethey-1-peo-pSedilisro-
l.nvention,..and in [ | [ ekl @ said
SRR TR R S e et
treatnment of an individual in need thereof. 25In
certain enbodi nents of such pharnmaceutical package,
said instructions indicate that said pharnmaceutica
conposition may be used for théStreat ment of a human.
In certain enbodi nents of such pharnmaceuti cal package,

said instructions indicate that said pharmaceutica
conposi tion nmay be used for the treatment of an

Y Y
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25 Exanpl es A sel ection of conpounds within the

scope of the present invention are listed in Table 1.
WORAY/BBHPounds in Table 1 were synthesized ac®6TdiPAY{082930

exanples 1 to 8 below, and the surprising inhibitory

activities in biochem cal assays, and

anti-proliferative activities in cellular WO

2009/ 130015PCT/ EP2009/ 002930 assays of these conpounds

are shown in Tables 2 and 3, respectively, as

determ ned according to exanples 9 to 11. A Synthesis

ofNa4+qmro>ay[2riyfdxmgtpszla@u@rqﬂmla:rmnph&mevhmg erer T g—&ﬂwd@s
pyndéff%gﬁo o PP eBondiubligRIeon TV 00 1
LS A daf A0 Ll

pyridoy2; 3-dffyBmadiniopy]-iminglly o6 mifiotvencthyt-plechyl Frcetamidst ep

from phenyl acetic acid hydroxyl am de derivatives and
6-1am4c@mer5 -3 @F(Mmﬁthm’lamhyol—ettmlmpi}ﬂp) Bringkithmecy- 720>k T B {dgyy dro-

Pwiﬁ%i“%@n Ridiby PR B oy aah°?‘§°uf‘“am‘ %t ﬁé?t nests
lge{gfgﬂ%rf’%/ &%‘@?gn@ﬁmﬁv tifrll’?}l olrlllg he s drt g{lb

pyndo§2 B-ﬂ]@fﬁrﬁ&int@ylgphtenyam -peenblwpbérzamiiec h as l\/ar ch's
Advanced Organic Chemistry (Mchael B. Smth & Jerry

NHNC{hrCMiSﬂo@j[ﬂ-@tcﬁmmbhﬂﬁQi-etﬁﬂﬁlﬁm) Xhmtmniél-g)&e7 ,84dihydro-

. t

o 0 A S
ST B BRSO Yt i 280

dihy &804S BLEPBETIR2 699/ fheRABG-thanabmkthy Kbdlzythideal LCVS:
System 1: Agilent 1200 / Agilent 6120 Quadrupol e
AP} dﬁﬁlroMS{:t chvWYo- xigzt@cdunemyatnuﬁléihylaﬁﬂm)saxﬂetmw7 0x0-7,8-
sol vent A water Wltﬁﬂl% CN, ,0.1%formc

dibygremdolzavd] e R Bz e o

th 1% wat 106 f d. 0 2%
o e B L oy AT B RO it At NI BaR LY Mpethylamino-

B @yll-phéh id
R BT S 5 O i Ol s

8 BlChdRGN P4 \éﬁlB}o ﬁ[ﬁ(ﬂdﬁn@th?laﬂmﬁ'ﬂ S PAMHPRUBARHS- ’30)30 7,8-

10 m n100% sol vent o 10.1 nm n5% sol vent
dihydemipyridof2e3-dipyrimiftind it rhenyl} §-G-fluoro-kenzileyy) é?ené%m@% nt A

water with 1% MeCN, 0.1%form c acid, 0.2% %

antotfi-Ghiotood -t Zedimegiylastiro-ghylamigo)8 trnet@)sy\nbtw@)ﬂ orlihygiyo-

i T B BB P it et (008 O
MU0 eniRf03 42 Daielfhy RS tbYBRinoR snéind:3- RofB-18-dify dro-

ol vent m n95% Sol vent
pyrido[2,3-d]pyrimidin-6-yl]-phenyl}-4- tnﬂuoromethyl-benzaxmde

N-{4-Chloro-3-[2-(2-dimethylamino-ethylamino)-8-methoxy-7-o0x0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl}-phenyl}-3,5-bis-trifluoromethyl-benzamide

2-Chloro-N- {4-chloro-3-[2+(2-dimethylamino-ethylamino)-8-methoxy-7-0x0-7,8-
dihydro-pyrido[2,3-d]pyrimidin-6-yl]-phenyl}-benzamide

4-tert-Butyl-N- {4-chloro-3-[2~(2-dimethylamino-ethylamino)-8-methoxy-7-0x0-7,8-
dihydro-pyrido[2,3-d]pyrimidin-6-yl]-phenyl}-benzamide

26
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8.0 to 8.1 mnlO0%solvent B 8.1 to 10 m nl100% sol vent
B 2510.0 to 10.1 mn5% solvent B 10.1 to 13 m n5%
WO89UEAISB WO 2009/ 130015PCT/ EP2009/ 002930 SYSTd919/002930

Agil ent 1100 / M cromass ZQ APl -ESI - M5 / DAD detection
200-800 nm Method C. solvent A 0.1%ag. formc acid;
solvent B MeCN with 0.1% formc acid; colum Waters
XTerra C18 M5 4.6x50 nm 5uM Gadient (0.8 ninin): 50
to 5 mn3 to 100% solvent B 5.0 to 5.5 m n100% sol vent

50 to 5.51 m n3%solvent B 1 mn3%
S drGlAto H Pasbligtr 02 dreadiaming Sy it r SRR droge 7 5
M‘?JH[ I}@@I}b Wnidivi \OBdizgmide | d 10 col umm Waters
dlhyc?(?'grra C18 VB A: 6xd15)cl)qlp KSSVU}M G adient (0.8 nL/Inin): O

t GN 3{4 @hfﬁr&%éfﬂlf(@dﬁﬁélﬁylﬁnﬂw@tﬂwhﬁn@ -BrifRthok§- 77 BRIk dro-
to 100% sol vent B 158.6 to 10. 6
pyndnizsmm%@&wéryﬂ] meny} - upra-g-tiflygramethybbapzsmidy 10 7 to
12 M n3% solvent B 5.0 to 5.5 m nl1l00% sol vent
Préepuemt | H-eenzongdasple BrDPOASI | étd 110tchlomyd If%ﬁ% digiggyylamino-

ethyl%%]gf k'HfPétﬁoéch/' L6451 ,2 M@xyéiro'\{%dg Ven{p&ﬁﬂuﬁﬁ 62y1]5phe%§l‘§+an§é@

|'vent A wat er CN;” col umm

g ?APEBF)%( QAR dﬁe‘ﬁlﬂm@-—&hﬂaﬁﬁlékﬂ%&%ggy 70k &-78Mihydro-
pyrida Ex:hd}wun@mﬁeﬂhmepwl} Sy(@yahlarpdimeboxycrhepd)-48fyde WO
2009/ 130015PCT/ EP2009/ 002930 | .
1- {4-Chloro-3-[2-(2-dimethylamino-ethylamino)-8-methoxy-7-ox0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl]-phenyl} -3-(4-trifluoromethyl-phenyl)-urea
1-{4-Chloro-3-[2-(2-dimethylamino-ethylamino)-8-methoxy-7-ox0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-y1]-phenyl}-3-(4-fluoro-3-trifluoromethyl-phenyl)-urea
1-{4-Chloro-3-[2-(2-dimethylamino-ethylamino)-8-methoxy-7-ox0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-y!}-phenyl}-3-(3-chloro-phenyl)-urea
1-(4-tert-Butyl-pheny})-3- {4-chloro-3-[2-(2-dimethylamino-ethylamino)-8-methoxy-7-
o0x0-7,8-dihydro-pyrido[2,3-d)pyrimidin-6-yl]-phenyl}-urea
1- {4-Chloro-3-[2-(2-dimethylamino-ethylamino)-8-methoxy-7-0x0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl]-phenyl}-3-(4-phenoxy-phenyl)-urea
1-{4-Chloro-3-[2-(2-dimethylamino-ethylamino)-8-methoxy-7-o0xo-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl]-phenyl}-3-(4-chloro-phenyl)-urea
1-{4-Chloro-3-[2-(2-dimethylamino-ethylamino)-8-methoxy-7-0x0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl]-phenyl}-3-(4-methyl-3-trifluoromethyl-phenyl)-urea
1-{4-Chloro-3-[2-(2-dimethylamino-ethylamino)- 8-methoxy-7-ox0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl]-phenyl}-3-(2-fluoro-3-trifluoromethyl-phenyl)-urea
1-{4-Chloro-3-[2-(2-dimethylamino-ethylamino)-8-methoxy-7-oxo-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl]-phenyl}-3-(2-fluoro-5-trifluoromethyl-phenyl)-urea
1-(3,5-Bis-trifluoromethyl-phenyl)-3- {4-chloro-3-[2-(2-dimethylamino-ethylamino)-8-
methoxy-7-0x0-7,8-dihydro-pyrido[2,3-d]pyrimidin-6-yl]-phenyl} -urea
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0 Ethyl

4- chl or 0- 2- (et hyl t hi o) pyri m di ne- 5- carboxylate (67
WO 1Ras di ssol ved in THF (900 i) to gi ve PET{FEPIBR02930

solution. The m xture was cooled in a -78C bath under

nitrogen atnosphere (internal tenp. about -70C).

DIBAL-H (1 Min THF; 200 mm |) was added over 45 5

nm via syringe. The reaction was warned to -60C after

the addition, and then allowed to warmslowy to 0C

LRI B R R T K

dihyEﬁiog;SdHiBSSZVﬁﬂ Pl BTG TEheh A} 3OEIMubOMRRY b anidEt her

and saturated agueous sodi um potassi um

t aNt {38@1@10{0241@ @Lalmwyﬁmdﬁaﬂylaﬁh@)mﬁﬂtm)@-m $,Bidilyaeb-
orously separation of the |ayers,
pyruiq{ 3@&%6@1@@%@%9 %m@éy éomﬂmrﬁmﬂﬁyb?%é?m'&ﬁd t he

conbi ned or?am cs washed with brine, dried with sodi um

s uf{teso-N-i(T-ehlpract-bind-LoRE R ey lmime)-Suachpn T oro-78-

ihy@io i |
d hyg}o\sﬁgyrfdérzcﬁh@ %réiwg%%eﬁ%lg@éﬁﬂg@hﬁimxy’ibég‘%@td&am as

19i~1 Whlgl%odf- 22@5d1m§t3ﬂ lafMo-ethylamino)-8-methoxy-7-0x0-7,8-dihydro-
oro rrethz(l@&l}ﬁ( r|md|n5 yl ) met hanol (105
I

pynéq[ﬁéf@]pmdmr%slbp l-pipe r@@ed Yhnethyh-benzamide
yel | ow suspensi on. Manganese(lV) oxi de (546 mvl) was

ad e B-Chlop-4{3(2pdimethyleming, ethylaming)-§-methexyni-4qs /& %}%ﬁ
pyn hrsr gyrﬁ‘%:fl@)%ﬁ;(ﬁ)g@(ﬂrz%o oliff4-{-ibnicoHhAragaE

nga ) was added. The m xture

Wasg_(§fidb -@ﬁlg{?oﬁ m@&@%&& £t8Y1am )-8 mASRy-0x0-7,8-

manganese 140(?3 was added. The m xture
dihydeespysidotd, Ied]paumtd@eﬁa a»h@eylé eflvomn-begylaxy)t bearamide 40C

for 4 h, and then overnight at roomtenperature. The

i ﬁttm@u%ZMSn}tlﬁHrpbsmh?eqarhvxyhgcacrub r{3ehipro-4t{P-¢3uvdimetlylamino-

ethy(ho)! BB SRR UM fo-pltid 42 A R RAAN HERhd 1 -amide
( mg# ?B;ﬁlﬁ ?Ef{zﬁ%&%&%&\/@n car Eiw%%&% %Jget}é%xyé Q47§ dibydro-

pyridaf2 Byd)pyrithiBing Gvet]-pbehyh)-2- %-mom-hmﬂmmmﬂphm-acm&bo
nm 25Exanple 2

6- eH-Pichlom-N-(échloreepii2 R+ (dim2thy Rmirm)etistldnpina¥8-me) leox 7 erer 7,8-

s oSS BTSSR ile 700 o Y
2 PR RS0 B8 e DR R £ BB om0 7.8

dih}fdf@hhofzprcqmﬁmdmm yypherylpb- Ifyumlmg-lmltifdniroﬁmmidé um ng
(809 mml) and conc. sulfuric acid (1.6 nol) was

s| awthloraddied cldbro-3LQG2-(dineetlylachine ye thykatnind) Somertioxyo7-ox0-7,8-

d‘hygg‘m“{’%ﬁgc S S{ﬂ%ﬁgﬁﬁm@i%%@?ﬁﬂﬁéﬁ%@%ﬁ& "3
@(’,‘F}B&P[’ﬁ] zj—é@%mygérétr o rag]g/"l%l"f‘-‘?’ ﬁwfaaﬁno% '\I%ﬂ)pt-'z -0X0- q 8-

dxhy‘iﬁléiyﬁd&[gSLd]b%xﬂaﬁ-mﬁlﬁﬂylﬁ%tﬁp&ﬁm@X%mnﬁﬁnﬁm&ﬁ (4 L)

dried giving 2- (2-chloro-5-nitrophenyl)acetic
6(\3/ I2%}8&Q%%4-blﬁ6@ -3 (e @fnettlylZmA8) ety himiH®) SSmblhbky-2-b46-7,8-
dlhmwléo[éu%r@pm@dm v'éﬁwewgrﬁ)ra@ebcrl@ "axlrlaorp%m@nﬁ%m )
and CDI 2 were dissolved in n) to
gi \zectaovéﬁ(wlgrer% 2 @rﬁdlmﬁM%rnlypmbd}a&m)&nm@oxy-7 ox0-7.8-
[ - - 1 €
B PR TR S SRR TR pefd B I ol
m xture was then concentrated under reduced pressure
to approximately 50 niL and diluted with 300 inL of
et hyl acetate. The organic Iaysr was washed twice with
250 niL of water. The aqueous der 15 was then
saturated with brine and back-extracted with ethyl
acetate. The organic |ayers were conbi ned and
subsequently mashed mnth 300 nL of 1 M aq. HCl 300 L

o . NN o ' — o

N
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ni trophenyl) - N- met hoxyacet am de (98 nunol) were
di ssolved in DMF (1 L) to give a brown solution. The

WO 2BREBPYA mi xture was cool ed to OC. Pot assi umPEAMEEH{082930
(197 mmol ) was added. The mi xture was stirred at 0OC
for 2 h and then allowed to warmto roomtenperature
over night. 25 Potassium carbonate was filtered off
and the filtrate was concentrated to approxi mately 100
m.. The residue was diluted with water (1 L) and
filtered. The filter cake was washed wth 350 inL of

Et 21Ghiogo-g-(echioredddri2{dmethylamiro)gilappnodd-methoxye (raxe-7-8-
dihy%ggﬁﬁlf)\]g?ﬂa ﬁm&pé'-qu%fggﬁ5-‘a'feﬁry5a?mmé/-@omcotmam1de

G015PCI/ EP200 930
ni ﬁ-@ﬁg&-%@g}fﬁréH_B(tzt’(i1(Hime9)y1a?[hhd§)¥t(!j1§‘lﬁﬁxﬁx%)3§Frﬂ&tﬁﬁfﬁ-‘ﬂb%—ﬂﬁ—

7-one I oxime was séparated by reflux of the
dihydgopymido$2,B-elipysinmhdinG- Hirdendhérefylanting-sprieqtiamide t he

suspensi on through a sintered gl ass funnel.

Ev aisdiae Not-ailore (2R H(gimethy lagpipo)gihylaminogrgvigethoxy-7-oxo-7,8-

R L L S A R R e v

(3 Zg—tdr]:l?hgo -'N—(éch@%g—r%&é%H‘grﬁfbgyfmng%@@laﬁhﬁog-%ometgéi&7-%?9—’7 ,8-

s suspension’of sodi'um
dihytiopgsdai? 3-dipymiyddiatey ibhens)-frididimethylamiaodthylaming)-{sagigotinamide
nm.) were added '
6- & hddrbON-(A-ehloro 13+ @R diprerhydanine)hby i mna) femehoxyhT -0 9y 18-

o B S P B i

¢ it \ .
o PRPS e o pl 2R by TS AR B A HE S, 195078
dihydepytiduf 2,3 allpyeipndined- plopheny b f1§4-Gicmethy pliperdh- iyl thedzylamino)-

. reduceg pressure. 500 nL of water were added under
1SonjCQURAYULG | rring. The precipitate was filtered and

wa d,wt n_exce of ter. .The nai i splid.

el bt Bt 2 ge R B ol SR T b ficor2. -
d]pyeintidin®RYIPpEenyh Mehanileny 1) - 8- -

nmet hoxy- 2- (net hyl sul f onyl ) pyri do[ 2, 3-d] pyri m di n- 7( 8H)

;\/I?- ﬁ(ﬁl@oﬁg&;ﬁy(a@g@sﬁ-Igézﬂélﬁy(mohbﬂ-di‘h)ydﬁ)p%ddﬂ,-;d]p\j&‘ﬁﬁidin-&
1 , nm
ynp@@@Df&@éﬁPHWﬂgégﬁW?Fﬁ%heny1)-8-nethoxy-2-(nethy|sulfon

yppyr.i do[ 2, 3-d] pyri ng di n- - _on .87 ol ) !
N W%@W-ﬁw@w_ :%Oahg-ﬁwéffmf%%d?l?ﬂ%tﬁaﬂlgé'cmm
phe)-3-yliopR&thPefzaatdsl (2.0 nL) were placed in a
mcrowave vessel and dissolved in 2-propanol (18 ni).
They (ot 416 8- tR6kol B Ui OMEO[ B, 3 d]pyRiehiaini 601)-pherd1)-3-
__seal ed vesse]l at 100C for 15 mn. The reaction m xture
triflygrmetbyhbwgipide ed under reduced pressure and extracted

with Et0Ac. The 20 organic |ayer was washed with ter
anéﬂ-éf’qGébzpsfiM%@me@gammmla@m)ﬁmoxyﬂ-%qﬂ,&v@rvém-
i Q AL 6-Vh-S CAE i GACc (4 x 50
pynﬁn%is #E}é&g%dgg%?g%flg‘%}r( 9)\/%2@65%!?? o%gzra%l\&la%soél_, filtered
gn?vzhegh g@'gs@ﬁﬁﬁdy RERS the SEMIGRES BY BSIHER i Taklk Mebeddi).i H case of a
discrdpanaypietveen thochemiqadi npme ivenabavs)aad el eomesropdiag yisngtareyshown in

r - - -
R R S T Ve
(method A) 4.53 mn; mass MrH+ 419; UV 215, 320, 375

nm To an sol ution of

-(2-ch - 5- N eny1) - 2- (2- (di met hyl anmi no) et hyl am
ForfifefioiDiRenll Abl _‘g'%IS-d] pyrim di n- 7(8H) - one (73.2
nunol) in EtOH (700 nL) were added conc. aq.
hydrochloric acid (170 inL) and iron powder (732
nunol ), and the m xture was stirred at 80C for 6 h.
The m xture was allowed to cooP9to room tenperature
and filtered through a pad of Celite. 30 The filtrate
was diluted with Et0OAc (700 nL) and washed with sat.
aq. NaHCO3 (700 nmlL). The aqueous | ayer was

o s o~ AN NN — o

CES
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Ina 3 m vial equipped with a small triangul ar
magnetic stirring bar was placed 645-

WORNNFONSchl or ophenyl ) - 2- (2- (di net hyl ami no) et RETEFRHG)002930
8- met hoxypyri do[ 2, 3-d] pyri m di n7(8H) - one (348 wnol ).
Triethylam ne (344 innol) was added, followed by
al i quots of DMF stock solutions of HATU (320 gnol) and
4-chl oro-3-(trifluoronethypbenzoic acid (129 gnol),
and 20 the mixture was stirred at roomtenperature
over night. The sol ution was tragsferred t o maxi mum

r ey BiesenHPnYeniipn | WrtherProwides % @hInagsulisal EPIPPOSiiSD Hgluding 2
comp%ﬂx!u* 9&&&%@&%&@% pi6drey (e S, Bl LphdrRacRnitdllyf d¢féptable diluent,

vials an yophi I'i zed, giving
excipdent bt earerNin¢lydigh |pb§.@1agel{tlgal(cgmpos1tlons including a therapeutically effective

m no) - 8- met hoxy- 7- oxo- 7, 8- di hydro
amO&%FS‘&%AW@&eﬁg ljaéflh‘lgn 6-yl ) phenyl) -
trifhygromet hypbenzam de as a solid (70% . 25LCM5

(rr‘i%%é—%}% 6.81 mn: mass MeH+ 595: UV 240, 290, 340

nm WO 2009/ 130015PCT/ EP2009/ 002930 Exanple 4

RePree sempasitions (Ffr ﬁ’éﬁaﬁ@ﬁp@?ﬂ san be formulated and administered to treat

mdxv1du§3§ i meé;irbg' y_)‘g BHS t&g gﬁﬁ&é&( lc@rmid? ‘3}‘ %Wh@éﬂn@%reﬁt with the agent's

d yrimdin-6-yl)p
site dsfemyldx), sﬁel( 35 glotlhrip-the bcyfb't y5can be admmlptﬁreg by any
-, ‘
convgrttrorn?l Iﬁ%ans é‘?a‘kggetg ﬁ%eeg %E@H@tldn \Lftﬁ BHQHlla@éixtxgzﬁQ N@hirCas individual
therapéitit@cvecihrediont eninly eddabiiatiool pﬁ‘énenyblam agtyeeingieignisndhey can be

s P LBV S8 o, BT TP 05l ) BBl e,

excipiblit drZcatfier sé2Gedronlthe basis addeohhomndrohteeoﬁa@ms@atmsand standard
tlrred at .room tenperature over night. The solvent 10
thﬂﬁgmHW1BR§H“%o evaporate over night, and t he remaini ng

solid was djssolved.in DVBO, tra sf ed t X

A RRRCRBCE ORIPS P EF e 68 B PR P TR ppgouat of
any SP{hL: Q6inBhrlds AdckBEE ab¥RE Lortd Frodiug ftlifﬁ:ﬁbf,t ﬁhajz aRb rbe fusgk such as when

vials and |yophilj zed, gIVIn% 1-(4-chlorq-3-(2- t so0
used(lawﬁ@bwﬂlwﬁg they| PhasmRGSUtiga rFé’f”rP8§<‘§}°“7 S, ﬁag%“’g‘u TR geents S

{ivd) BEAMy be useful fi hyl tment.

that g%% §gﬂh€%€0ﬁﬁﬁm E&d%p%g%é@ rea a% %usseo li cdr p(rg% ‘%acm reatmen

158%a&ﬁﬁ&h nggérsrl)&ééefoﬂh& in"ResrdMtEtwith/@e pebbert3@vention may be
forngiatetl. inanyertiopsl] BARIFH ARE )ong -qr Aner; FhREPArPutifaily peteripblentiluents,
exmglﬁﬁps oPcarigh. h?@’@%g%&’c%&a?c mﬁﬂ&‘ﬁlbﬁ@ &f'tﬂe &Q%n%&?b@f%@a&d for a

suspended DMVF (3
vancty)of abutSOfiaddenistzations molvging sesterhicand ﬁ@g@q{ or Llpqq{g;qe}yqdrmmstratxon

mal gnat (ﬁ q ﬂn‘olétl%l}s gfbefap%ggg gg%nﬂt% i g&ﬁgﬁ{}\g@%ﬂhéﬁ Sciences,

Mezﬁ@ nPthIh@lﬁﬂg aCo.pEakton, FA\. mAB. debbrébed in detail below, the pharmaceutical
1, 2-di chl oro-4-nitrabenzene
compbigagm S0P PIRCHABAI09) B85 5SEPL RIS SRS foF ARl in sokid or
liquiiiLfori@ facRidER thekeCqiaptee fart the Golloreing a(lpemloaﬂmﬁlsﬁz@lom for example,
The m xture was stlrred at 70C for & reaﬁ ders,
drenghse(AFUSOWLR TOBBALAUE SPIHBHPE WRRIPIGRYr 5&%&3&6}&% Upes, powde
h | 44t ihRonaE; %fbﬁ&kﬂ&hﬁuﬁ&t&dﬁe wttdsaam le, b
grangtlet(s) gﬁﬁqiri Oi%?ltlﬁ)(l.f1 %fhg O%% nﬁ? and wat er ﬁi P
subgutdnpous dntragrIseylar a9t ugr@wa% iReFtign ashdon W&Pée %ateﬂleaaolumn or
( r Bﬁﬁﬁént &R Spray applied to the
susf s B Pl MR B E0l2 8B e ST
skirTloe (daqmmagmﬂhrwrmﬁmsctaibfc fos exrraple.cay axmesmztccm@ qrAogmsdn certain
m.). The organic | ayer was dried over Na2SO4, filtered
and concentrated under reduced pressure. The crude
material was recrystallized fromEOH to give dinethyl
2-(2-chloro-4-nitrophenyl)mal onate as a solid (74%
LCMB (nethod C) 4.08 min: mass>®kH+ 288; UV 210, 270
nrn. 10D net hyl 2-(2-chl oro-4-nitrophenyl)nmal onate (96
nmol ) was suspended in acetic acid (175 nlL). Conc.
sulfurlc acid (3.5 nL) was added and the n1xture vas

. NN~ “AZ 2 ~rN




10

15

20

25

30

2-(2-Chl oro-4-nitrophenyl)acetic acid (67.2 nmol) was

di ssolved in DMF (500 nL) to give a colorless
WOLBMYBPYA. Dl (87 mml) was added in one por ECEAEP268§802930

m xture was stirred at roomtenperature until bubbling

of the solution ceased. Methoxyl am ne hydrochl ori de

(87 20 mmol ) was added poroom tenperaturei on wi se, and

the resulting mxture was stirred at roomtenperature

over night. The resulting suspension was concentrated

under reduced pressure tg 100 nL and then diluted wth
embqeigyppts, the ebﬁrweseuthﬂ STIPRRLIPRS MEY B PATPHRETIS i dReipt substantially

elevéeé&l@beéfngér%nﬁeJthopamem and the aqueous | ayer was
extracted back with Et OAc (2 x 600 nmL). The organic

| aWRfti Vﬂgérﬁs CcauRinedarando@atethciad Sodiah 1a suﬁﬁé"ﬁ@magnesmm
1x15 and sat. ag. NaCl (1 x 25 1200 nl).

stear@qeg@mwell |aa3feionmsa§gws, aelesg ASCING 00EHNg AEanSe SWEEtEIES, ﬂavormg and

perﬁ%‘a?g g%:tn sapl%ger{rmg% arldGIHEEEhRY GRHb Be E)R:s&it Yifthe compositions.

ni trophenyl) - N-nmet hoxyacetam de as a

U\}‘:Jéa%gﬁ 2;6% %ﬂr%%e&%hi}‘ ozg:cgf:)tat;?c 03:ti8%iBant s BRSluddt "h) 2¢2ter soluble
antioida@ts Craichr casd-asdortio phridy TysteiRerehydoochleside.arspdiom( Aisulfate, sodium
meta?ﬁﬁl?x};}%ﬂs 1?18%1513% a?)ndgl?eznlékes(% 011-€g\u8 antd'oexiilailf, iucrl]x 28 S,Tc)orbyl palmitate,
butylamdehyﬂrwslahwdd (Blh{ADl\/IBu(de hydrdxytdthene3(BED), Uedithim, vpaepyl gallate,

cool t.o 0 was _added in one
slong B gl e SELTRPoRreThd el Ll aPRRT Calell S uivic acie
ethylefédiainifie eirdadetie sci@(EDDR) sdrbitglctanibrit 22id, phospBorit acidyend the like.

reacti on WO 2009/ 130015PCT/ EP2009/ 002930 ni xture was

f i Fératubions &f tthea pfdsért riateatiom Snchadec thoke abieathlel fodtesral, nasal, topical
. reduced pres 0 n_. Water 0 nL) was added, .
(nclyfie il Ar S woa; e doE fils AOT LSBTy RURDfGon. The
fornﬁ[hﬁoﬁ’sl’ mayl coﬁ%ﬁlebt}’y b®bREEId in unit dosage form and may be prepared by any

- 6- (2 chl oro-4 nltrophen % 2- (et hyl t hi 9) - 7H pyr.an

meﬂwpa well noym ini the At f ARy 1k  §TORRL; Fhactisg inggedignt twhich can

comﬁ)ﬂecf &lth Weafer ‘hﬁ%nm i ptbduck Qrsu&lemdsﬁge%gﬁ' wall an'?‘ﬁependmg upon the

Itration of the 5suspension throu a sintered gl ass
hostfbmgerreat@@powﬁk Ry theopartiqidarf pde gf ég"&mﬁué?% r{lalegm@mt of active
bined with teria] t d le d fi ill
iner it which can b ssbined it = s e 1 prodys Spels dosggp form i
gene;a?,l-ycﬁepyz;ti amio@hhofﬂ(ﬂgbi}oroﬂgctagroéuoggmthjar(mg% eff¢cCBenerally, out of one
huncfrgﬁe })g %ﬁ ﬁ&rhxstalﬁoég?lw"]l %%rg %_tzug Sgpggggé(t %lz%butzrﬁﬁety SR percent of
actl\&l,mgemdﬁatd prefieratiiy drona aledut (5 peeedt (cb&baut 0 prcent, most preferably from

o R B BT, L 0
30% 2 ..
e b0 B e S b per of v

into Bbsdclaf@f &icdmpBindt off Be WaSert Gventibl atimcthel Re@Ter ﬁ@djufpﬁehally, one or
pressure to g n_. The SO|t%quP£@$ di luted with wat

moTe ASEPSFATY ) ingRTHeR e h rBERGTR: (it dorutlations preyPrenaredy BY °rm‘y and

mmmag %Qn%/mg tht¥V@ds8éiat@iath &ﬁﬂfﬁdnd Bf Mé‘faﬂ:’déﬁt tifveBiiotwith liquid carriers, or

or o- 4- ni trophe nmet hoxy- 2-

fmelysl(\mdwyllé ewﬂe'ﬁwr)bﬁgx «zn, K gressary rshening the @rpdueine as
asolid (77% . LCMS (nethod, A) 4.97 mn; nass MrH+
41 For gystemica tratippoinggetion is preferped, ancéqurpgeﬁgprghscg}ax intravenous,

intra eﬁ@g&?%ﬁﬁ%uﬁcﬂn&tﬁﬁhﬁﬁﬁ@ i %ﬁW%s@e&%F%%ﬁ%@y Bsystemic

yri - 1pyr|n1d|n
admpnigtratipain o‘|adr(1m§stere|d pqucailyd,e dpemphqmal adJmmstratlon and “administered

perileF T B RO el oD Lo R S oY Ao other

mnth m crowave irradiation in a seal ed vessel at 100C
for 15 mn. D chloromet hane was added to the reaction
m xture until solution. The sobltion was then
concentrat ed under reduced pressure to give

6- (2-chl oro-4-nitrophenyl)-2-(2-
(d|nethylan1no)ethy|an1no) 8- nethoxypyrldo[z 3 d]pyrlm

______ - o ~NrnA
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WO 2009/ 130015PCT/ EP2009/ 002930 (300 nL). The aqueous

| ayer was backextracted with EtOAc (8 x 150 rrL?r The
WOgp PQ:ISI ayers were conbi ned and washed wi t h PEI{EF@009402930

x 300nmL). Drying of the organic |ayer over Na2SO4,

filtration and evaporation of the solvent gave

6- (4- am no- 2- chl orophenyl) - 2- ( 2-

(di nmet hyl am no) et hyl am no) - 8- net hoxypyri do[ 2, 3-d] pyri m

idin 7(8H)-one as a solid (43%. 5LCI\/B (et hod B) 5 09

than ﬁé&fﬁtl% é@ﬂt‘k&tqef}%ﬁﬁfgﬁﬁ %ﬁs%e&’h Sle?l that it eﬂteré3 fbe papg:nt's syst gna% thus, is

subjeft 16 hetdbtiddn Gkt 6théraike pocksbes, Zor example, subcutaneous administration.
(di met hyl am no) et hyl am no) - 8- met hoxy- 7- oxo- 7, 8- di hydro

PYEdr ARk etiod; ehePpHaiiddditicabcompositions of the 1nvent10n can be formulated in

10yf | phenyl)-3-(trifl uyor. a
liquiq golytigsyprefesa WP%%‘H%F%!—W%’&V&SZ" G s K sasolution o
ngmollutfoﬁ' angdlcRh, (RBPRGHabeusicallconPebitk nY¥e De Fbrafided i m solid form
6- (5- am no- 2- chl or opheny1) - 2- ( 2- gglnethylan1no)eth T
and rediespl\@d oppushendgpipneriztoly prigr ioyise-hyapibzeddpymsgpeal 6%&“7'“ ed.
gnol ). Triethylam ne (344 gnol) was added, 15 follo
byPhalthangutics] efmpysitioss eEthe g@‘featlwbwgy 8f fW@t?dSth)egsr\‘ﬁi\{ﬁe for oral
adm1ﬁﬁg?t§]bncrgé?pﬂé) 3he fdrhd 6 LPELARELRUAD RAAREC S, tabletd Adzenges (using a

mxture was stirred at room tenperature
flavopadelyasisi lgsmlly sth@scsmdmcam or maea%h)r PIVISE, BAnen Or as a solution or a
susptla_lngLC' 1¥Ban aq \%/?%loélj 1gon dfq%e%fsﬁilﬁ: ldzj o gl Vllf-fnaxgﬁgxe&r Rdtel-Sh-oil liquid
emuléxoﬁhbmmame(lﬁfcohlsgm, 4>r (aQ—p@.leles (usmg an mert base, such as gelatin and
glyc%m‘ i% o{l]lél am n@) r%atxch L“anm o[IEt P?&ién&) e ?ﬂ(@ gicﬁy&fn%umng a
predéerfmiindd hidOuird noft zhy,bmbamzlaﬂﬁ d:te pt:eseat $olentibn( 85 % . acti@Vingredient. A

com;éﬂrlrxg}ig s%ﬁsglt %‘R’etrlrt]lor;l may aﬁso be a mu%gtgr‘ed asa gglus‘ e egt(l)xarysoé%aste

26D|chloro|\|-4ch or Iamno t,h

o oIRGB PR o R P A o gg Qosdge forms
for BMI(h.B1 damnﬁsmaﬁblptbaﬁsulas iaBleR] Fills,i dlagsd, gowdery)@ranules and the like), a

2009/ 130015PCT/ EP2009/ 002930 .To.a ,sol ution of
compound (if th HVERUBASAHIV S IRETSHISTY 1t FriXp Wb oRe P mpre phpgmaceutically
acce&%ﬁle Q:gﬁiﬁgs clich 39 RERRM | Rty b@dfbdl&mﬁ%hﬁﬁﬁa@ Qndfdi"ah?‘dﬁdnetﬁﬂlowmg

733 g). After 10 nin 5
(1) ﬂl@rseormders,mglhas starches, lactose, sucrose glucose manmtol and/or silicic acid;

@) %mﬁ?rsa%ého ‘%&‘ %&8‘3&?”%&&)0%&5)&&"1%§@y51%%ﬂ39) @Elbﬁﬂ; aRblyvinyl
'OXYpYyTr | Jpyrimdin-7
pyng)dmssuamhemdm; asamut(ab hurhectapts: S(tcboasmlycemlt ) Ihsmtea})@mg agents,

2 T c
suchhas g ag[axéac {:li\llo]fln I X dte?tg Y‘%ﬁroﬁ% Etgfcﬁ dal%}uc ac%%, c% glhcates and
Sodlﬁlﬁﬁﬁﬂﬁdam (5h sblutibn mﬂrhmgcigelamdsuelv ap paraffex (@nabserptjomlagoelerators,

sucbcﬁsr Sﬂaé?‘ﬁ%VaﬁS‘i‘f%m‘gﬂ S “rP°B%AJSuZY)ng aué Ieagt\é\@ SER oS sf°§texample cetyl
alcoR$1241RI0 Blyd&lol QISRESIAAkAIE; e(SDlgaerbéthWu&lO/ai l(awawaﬁhm clay; (9)
going to 80/20/1 (DCM MeOH TEA ‘\%8 PE‘? g, di
lubrjyaasfueh 2 talc, calcig. sy, TRABIERUTh PSR S PREIVIeRT ByCaly sodim
1am§1fsﬁffatE'PaLa@nN§lde@ RN a{nd\(m)%lo&{ag 386nksOIhe caxeiofl bagstles, tablets and
gi ve ng purified i nal onpound. 15Exanple 8
pﬂlsz ﬂ@ﬂhemcwt(caL MPOPIHOT gy e‘zo cemprserpigmategratsn§olidhsopgpositions
0 >69 % d as fill ft and hard-filled gelatin capsules usin
of a) 'ﬁﬂ?ﬂ ylirI<1 Z & e |c})'§3/rlasm1 ?r%-m6§0 DEEJrl enayl;l)l % %T aet lyp &
such cmplgmqaa:l@ctpmmu@k sxgazso highy molecular weight polyethylene g ycols and the
l1ke2 6-di chl oro-N-(4-chl oro-3-(2-(2-(di net hyl am no) et hyl a
m no) - 8- met hoxy- 7- oxo-
7, 8-di hydr opyri do[ 2, 3-4pyri m di n-6-yl ) phenyl)-i soni cot
i nam de and 50 p.1 diethylam ne were dissolved in 5 m
DMSO and heated at 100C in the 5” crowave for 10 mn.
Addi tion of further 3
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WD 2009/ 130015PCT/ EP2009/ 002930 di et hyl am ne and
eating in the mcrowave was repeated nultiple ti

WOL}HWPO‘%ﬁe reacti on was conplete. The reacti oRC W{Eﬁﬁﬂs’@‘m”

was purified on HPLG-MS in MeCN / water (1% formc

acid) to yield 23 ng. 5B: Biological Activity Assays

(exanmpl es 9-12) The biol ogical activity and

utility of the compounds of the invention can be

genonstrated by one or nore assays including those

Cri edlnrmredetall I .10 anple 9: o .
Do TR G ExioTpRITILRt e TR BTG o eiicriaggdient and

powcﬁ:?éd' SdrieYs, such as labtbBe, isthroh, télldse hbﬂNahOésymagﬁdsimﬂ 3tearate, stearic acid,

agai nst prote| n | cinases of co th
and 5 Pkt HigW e BeCr A BTG FOBPIARE0 AT R AL nd copsues
can bESRa@lcHRSE a@)subtaiied eMRHpRISAY )to ﬂfbﬂaé efor Gm'RﬁfuBﬁJ 1dlease of

truncated), active (Upstate; cat. no, -
medit8Raawer arpeviel ofBowrs BPmpEEES |t%a*FtSrFfﬁ*eb%®“&?f ﬁO%@aEFt filgpyeoated to
mas Tgrqu S{xﬁlé#ﬁrﬁ th&O g}lé PRES AL (1 LTRAY tHel ﬁh%s;ﬁ@rev\’%k lenfekic coated for

ate (Grelher, 650161) MiltiScreen-PH Pl ate: 96
seleqme uxstmodznulén Int the g@tmuetssuw tracr @h@ conyriiqopghy similar type are also
I A \a y

emp Byl ey 3ok 4 PR R R AT W Thlphe, Qs connecton
also mme413&¢se(mnmﬂblssgar aSlewpdl asybigiomdleaylar (W@ight TOlyethylene glycols. A

L nhi bi t Positive.Contro +
pref%&?ﬁ’&?‘ﬁﬁtf?néﬁﬁf%’f tlf)flloﬁa?PSpe%Sﬁ et 1 a%”i1 o{r% )exi}ﬁ’plésgggpbﬁ oMfglyOI or
Caprhiill & a Péft deldrin’capddl&/yGiidxillahts MalpBe dﬂd@ﬂ% preveenigFérmadegradation

Assay Concentrations: Kinase: Use |cinase conc.
as aRPir%H"&Feng 10% ATP turnover as determined in titration

exper.i nent .
R A tablet may be made by compression or molding, optionally with one or more accessory

ingredients. Compressed tablets may be prepared using a binder (for example, gelatin or
hydroxypropylmethyl cellulose), lubricant, inert diluent, preservative, disintegrant (for example,
sodium starch glycolate or cross-linked sodium carboxymethyl cellulose), surface-active or
dispersing agent. Molded tablets may be made by molding in a suitable machine a mixture of the

powdered inhibitor moistened with an inert liquid diluent.

The tablets and other solid dosage forms of the pharmaceutical compositions of the
present invention, such as dragees, capsules, pills and granules, may optionally be scored or
prepared with coatings and shells, such as enteric coatings and other coatings well known in the
pharmaceutical-formulating art. They may also be formulations so as to provide slow or
controlled release of the active ingredient therein using, for example, hydroxypropylmethyl
cellulose in varying proportions to provide the desired release profile, other polymer matrices,
liposomes and/or microspheres. They may be sterilized by, for example, filtration through a
bacteria-retaining filter, or by incorporating sterilizing agents in the form of sterile solid
compositions which can be dissolved in sterile water, or some other sterile injectable medium
immediately before use. These compositions may also optionally contain opacifying agents and
may be of a composition that they release the active ingredient(s) only, or preferentially, in a
certain portion of the gastrointestinal tract, optionally in a delayed manner. Examples of

embedding compositions which can be used include polymeric substances and waxes. The active

33



10

15

20

25

30

ATP 5. 78Ar|[1)”eM ﬁdenosi ne 5 -[-33P]triphosphate: 12. 5
rsham Bi osci ences, BF1000) 10Substrate
WOW%“V’PH‘" asi c Protein57.8 gM (Invi trozgen 132?@%@6909/002930

Pi petting Sequence: 1) Add 10 gl 4-fold concentrated
substrate + 4-fold concentrated ATP in 3-fold
concentrated reaction buffer to each well of assay

plate 2) Add 10 p.1 4-fold concentrated inhibitor in

4% DMSO in H20 to each wel | except to 15C and Ct+

T T

described Aélpidsgl 4% DMSO in H20 to G and C+ wel I's 4) Add
10 p. 1500 "M EDTA in H20 to C wells 5) Add 10 gl 50
gQiig IH& doskpe CiStnﬁlﬁftﬁ oE'aI -aﬂﬁlﬂ]ﬂtfatlp:h of ﬂf&qﬂ)annate&mﬁl tzummahpns of the
vveII HgAdd 10 ol d cor entr ed ki n
inventggc tinioa,PrEm=Laicln e FRRGEE e TREmgrsofolutions,
suspén‘%‘ﬁﬂ? rsHupt,Cand) el AHE. IR 284iti&O tdrive BB ingrdd2hit, tthe ﬁth dosage forms
wel | ‘except to C wells 9) Prepare MAPH | at es
may geelipinginp0oligpnt commponlypesedtip AR fAh 35y %@Hm%twatef o other

7 B0 443518 GnY! dnkd1 NS, S aldob], 2 dicBidbl, ethyl
Soweqns Qgﬂl 5% %é tE]to each Wer 'l of I\/AP}I?IH Ioter %M A ey

carbmwﬁmmg@m@ma@w@M%bbe@zate»mr@wé@érg >3°9 g3 butylene glycol,

o [ TRRERBE Ghtd A Yk, b et ) e,

tetrahyﬂnqﬁmyditalluoholl@))lymhnemomnﬁ fotty rpidtesters o€ sorbitear, ead mixtures
ther %( with 200 p.1 0.75% H3PO4 using MIIlipore Svacuum
e®tation 15) Add 20 gl scintillation liquid to each

17# sg?es leg{g‘n t &1{ éﬂh@% ?l&l@%l %ﬁhmpﬁf ? of 'o%}atéggmﬁllsﬁraﬁon can also

mch.iﬂg)ad@iﬁmkl duyh raadwetting iagerttsy; ensilsifyinge amd ishdpanding) agenint wyeetening,

Bet a,
ﬂavonng, co oneng, pe i ké, r;.m’i:' preserzfatxve agents.

Suspensions, in addition to the pharmaceutical composition of the present invention, may
contain suspending agents as, for example, ethoxylated isostearyl alcohols, polyoxyethylene
sorbitol and sorbitan esters, microcrystalline cellulose, aluminum metahydroxide, bentonite,

agar-agar, and tragacanth, and mixtures thereof.

For buccal administration the pharmaceutical compositions may take the form of tablets

or lozenges formulated in a conventional manner.

For administration by inhalation, the pharmaceutical compositions of the present
invention are conveniently delivered in the form of an aerosol spray presentation from
pressurized packs or a nebuliser, with the use of a suitable propellant, e.g.,
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by
providing a valve to deliver a metered amount. Capsules and cartridges of, for example, gelatin
for use in an inhaler or insufflator may be formulated containing a powder mix of the therapeutic

agents and a suitable powder base such as lactose or starch.

The pharmaceutical compositions may be formulated for parenteral administration by
injection, e.g., by bolus injection or continuous infusion. Formulations for injection may be

presented in unit dosage form, e.g., in ampoules or in multi-dose containers, with an added
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b) C- Raf (EVI AP assay) Kinase: C-Raf | MAP Assay:
Reacti on Vol une: 15Reaction Tine: Reaction
WOREHBPUSUr e: | MAP I ncubation Tinme: Assay Pl af€&T/EP2009/002930
Conpound Pl ate: 201 MAP Bi ndi ng Buffer A: | MAP Bi ndi ng
Buf fer B: | MAP Bi ndi ng Reagent: Controls:
Negative Control (C): 25Positive Control (Ct+): Raf-1
(truncated), active (Upstate; cat. no. 14-352) 8.0108
gl 60 mn roomtenperature 60 mn 384 well U bottom
PP, bl ack, |ow volume (Com ng, 3676) 384 well U . ,
presepesttiverfhepBamrapusal conwposiiiontndcigkasuchdommsss susReasipns, solutions or

emul%({lgkse ﬁlu&@f or%ﬁ%oﬁ;g YenifléS8rq Nﬁb QR R fo%Mht%%sage&Z 20ch fOsuspending,

nase, °no In itor Ao I nhibitor
stabiR£168 AdBOOJiGRETHgHRRO6 A DO RS BElyRER @CtivmingTefieat may berip powder form

for cﬁ%ﬁ@fo&gvmhzi s%ita lg\%lh%[g,- e%), s[EMl n-Q’reQ]v%’t&r l')dfg}'é u?e’.: i nal

ncentrati ons: nase: Ki mase conc. Yyl el ding
22%%6? gh%és%{s a‘})aerertltgrrapgalrgirnisaaio%etaﬂﬁ %&ﬁgisit&le& l)&r[ar?tgrja@)m’ as used herein
means modes of administration other than enteral and topical administration, usually by
injection, and includes, without limitation, intravenous, intramuscular, intraarterial, intrathecal,
intracapsular, intraorbital, intracardiac, intradermal, intraperitoneal, transtracheal, subcutaneous,
subcuticular, intraarticular, subcapsular, subarachnoid, intraspinal and intrasternal injection and
infusion.

Pharmaceutical compositions of this invention suitable for parenteral administration
comprise one or more inhibitors of the invention in combination with one or more
pharmaceutically acceptable sterile isotonic aqueous or nonaqueous solutions, dispersions,
suspensions or emulsions, or sterile powders which may be reconstituted into sterile injectable
solutions or dispersions just prior to use, which may contain antioxidants, buffers, bacteriostats,
solutes which render the formulation isotonic with the blood of the intended recipient or

suspending or thickening agents.

Examples of suitable aqueous and nonaqueous carriers which may be employed in the
pharmaceutical compositions of the invention include water, ethanol, polyols (such as glycerol,
propylene glycol, polyethylene glycol, and the like), and suitable mixtures thereof, vegetable
oils, such as olive oil, and injectable organic esters, such as ethyl oleate. Proper fluidity can be
maintained, for example, by the use of coating materials, such as lecithin, by the maintenance of

the required particle size in the case of dispersions, and by the use of surfactants.

These pharmaceutical compositions may also contain adjuvants such as preservatives,
wetting agents, emulsifying agents and dispersing agents. Prevention of the action of
microorganisms may be ensured by the inclusion of various antibacterial and antifungal agents,
for example, paraben, chlorobutanol, phenol sorbic acid, and the like. It may also be desirable to
include isotonic agents, such as sugars, sodium chloride, and the like into the pharmaceutical
compositions. In addition, prolonged absorption of the injectable pharmaceutical form may be
brought about by the inclusion of agents that delay absorption such as aluminum monostearate

and/or gelatin.
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c-Raf (Upstate 14-352) ATP:4.87 ttM 10Substrate:

5F1- SGQLI DSMANSFV- NH2 400 nM (j pt Peptide Technol ogi es
WOGH30E&r | i n, Gernany) | MAP Bi ndi ng Sol ut i onPCFEPIR09/002930

| MAP Bi nding Buffer A 25 % | MAP Binding Buffer B I MAP

Bi ndi ng Reagent 1:800 15Pi pettin_g Sequence: 1) Add 6

ill 1.33-fold concentrated substrate + 1.33-fold

concentrated ATP in 1-fold concentrated reaction

gzgf;erlgo each well of assay plate 2) Add 10.8 nl

-fold conceptrated iphiQitor i.n 100% O to.each o

welRadgsien it Heotoemaions deo el Prerifuly: e PUERAG-Gy i Gompositions
may $&32be GBI ab Sd Ql%ﬁétnﬁrepﬁhﬁkﬁﬁ. $uchalong Ndetibg tfofmulations may be

20concentration 10 .LM 1C50 determ nation based o
admigiptered; & dmplpriatjons)(fosg gxamply ﬁ‘ibc‘.{%%“%k’/s@ t’a‘fep’-’%‘fﬁgﬂér or by
i c | PO Ghe @ { it te
e B e R Py mebSformulated
with peitablei oy ivarfof as thygig pehit maeripls dfos epampte agan pgulgipn in an acceptable
.+ lhcub [ j [ -
oi) oroiel B FuRE S5 Hat Fus R (it el F0hrample. ag @ sparingly
solubdaelt. wel | 8) | ncubate according to | MAP incubation

time at roomtenperature 9) Measure fluorescence

pdSyateiriatadorini{tation yen @F9 b by cuinsmupksel opsyansd¢eympl magans. For

Ki nase: B-Raf del.tal -415 ( . :
wansy O e ¥pe el G, g5 Gpomiy BB Wb Wpir o e pormentd
are \BEEACthe ormitatipar sBudh @enaamstazengeresliyriaons 5ayhePargt anddigelude, for

1. U bottomplate.(G.eiper, ,650161)..Mul ti Screen: "
cranple, T SENRRT N ABRPSTT ) Dt 31BN P sy FEAENEE T adaivion
deter%lﬁﬁ&"?@%_)us&l kd Ricilivis perii@atio. (rimsmuCosZbAdntiBiEtion may be through

zintilation Liquid: Supenni i( (}}L.ﬁlui d. Szintil | at or. "
nasa]( $PEAYRR iOR BFIR% F‘}PPQ;@GP% g? topical admiristration, the pharmaceutical compositions
of the invention are formulated into ointments, salves, gels, or creams as generally known in the

art. A wash solution can be used locally to treat an injury or inflammation to accelerate healing.

In some cases, in order to prolong the therapeutic effect of an inhibitor, it is desirable to
slow the absorption of the inhibitor from subcutaneous or intramuscular injection. This may be
accomplished by the use of a liquid suspension of crystalline or amorphous material having poor
water solubility. The rate of absorption of the inhibitor then depends upon its rate of dissolution
which, in turn, may depend upon crystal size and crystalline form. Alternatively, delayed
absorption of a parenterally administered inhibitor form is accomplished by dissolving or

suspending the inhibitor in an oil vehicle.

Pharmaceutical compositions of the invention may be formulated for rectal or vaginal
administration as a suppository, which may be prepared by mixing one or more compounds of
the invention with one or more suitable nonirritating excipients or carriers comprising, for
example, cocoa butter, polyethylene glycol, a suppository wax or a salicylate, and which is solid
at room temperature, but liquid at body temperature and, therefore, will melt in the rectum or

vaginal cavity and release the active inhibitor.

Formulations of the pharmaceutical compositions of the present invention, which are
suitable for vaginal administration, also include pessaries, tampons, creams, gels, pastes, foams

or spray formulations containing such carriers as are known in the art to be appropriate.
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10Controls: Negative Control (C):100 mM EDTA, no

I nhi bitor Positive Control (C+):no Inhibitor Reaction
wogl#¥EpPC150 nmivi Mops, pH 7.0 10 rnM MgCl2 15 0. RCHEPRAAEPH2930

100 MM NaCl 1 nM DTT 0. 01% NP40 Fi nal Assay

Concentrations: 20Ki nase: Ki nase conc. yielding 50%

substrate turnover as determned in titration

experiment. ATP:27.15 uM Adenosi ne

5'[y-3311tri phosphate: 12. 5 pCi/nﬂ(Anersham

B|OSC|ences BF, 100Q Substr K1. |nact| 1.

(LB%S@&? dorms_ @zd.sle 2@3%3&6({& ﬁrzmj @ah A stratlvbo G compound of this

inver%%qglﬁcgl%}p%&? | GFR0H) YR Ogék)esA&éarﬂQ 16tiond;- e, d;olutlons patches

concentrated substrate in ol d concen lrated reag
and by, Beheramtpons] My be F8¥eH WGP RN FoRionsgVIh § pharmaceutically

_ : i
acceﬁltalglg Léijto Qrgii\gfgg)?{)ﬁgeéémhbést Qﬁfférﬁ oﬂ;/ﬁo%ftﬁgstvfhﬁ%@gg)r ﬁe; required.

i Pl iR hAkesCORGROLARELD %ag‘Q:oﬁtaM il §&Rion to a compound of the
5determ nati on based on drliution series) 3) Add 10 g

invert9enDBDiénts, D as enimal anskivegatable fats olls, wages, wa@ﬁnsmcfmmagacamh
cellugoglﬁeﬁﬁtltgsopflg _@ﬁéﬁ%&&lé LitifoMLs ]&nlghltéomflémoaéla'ﬂtalc and zinc oxide,

eénosi ne hésphate I'n H20°+ 4-fold cold
or mixTiRed thereafch wel | 106) Add 10 gl 4-fold concentrated
ki nase in reaction buffer to each well 7) Incubate 1
hr Pawderoamh stpayp earacantan,gh addition ® yform®und pf thisTAVEntioppexcipients

w950 P B EROE i 2 S 5L 8 s

or n@xtﬁ@%)f-m%ﬁbubmmgs I\Sﬂrhyspmn admamﬂmcemtamicuﬂommmrm&ma@& such as

chlo%ﬂélﬁgxg&é a%cg}zpjgt Mt{:d % agagg%i%{lckf s, e?atng' %.de propane.
CO[[r eScRarma patches Ihave Ene%ﬁléld fald\lzatn ge o ptrov1dmg controlled delivery of a
compound of the present invention to the body. Such dosage forms can be made by dissolving or
dispersing an inhibitor of the present invention in the proper medium. Absorption enhancers can
also be used to increase the flux of the drug across the skin. The rate of such flux can be
controlled by either providing a rate controlling membrane or dispersing the compound of the

present invention in a polymer matrix or gel.

Ophthalmic formulations, eye ointments, powders, solutions and the like, are also

contemplated as being within the scope of this invention.

The pharmaceutical compositions may, if desired, be presented in a pack or dispenser
device which may contain one or more unit dosage forms containing the active ingredient. The
pack may for example comprise metal or plastic foil, such as a blister pack. The pack or
dispenser device may be accompanied by instructions for administration. In other embodiments,

the pack or dispenser may be further packaged in an outer carton.

A pharmaceutical composition of the present invention can also be formulated as a
sustained and/or timed release formulation. Such sustained and/or timed release formulations
may be made by sustained release means or delivery devices that are well known to those of
ordinary skill in the art, such as those described in U.S. Patent Nos.: 3,845,770; 3,916,899;
3,536,809; 3,598,123; 4,008,719; 4,710,384; 5,674,533; 5,059,595; 5,591,767, 5,120,548;
5,073,543; 5,639,476; 5,354,556; and 5,733,566, the disclosures of which are each incorporated
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13) Incubate 30 mn at roomtenperature 14) Wash each
well of MAPH filter plates 3x with 200 gl 0.75% H3PO4
WOREYHFONS| | | pore 20vacuum station 15) Add 20 &CT/EP20095/002930
scintillation liquid to each well of MAPH filter plate
16) Seal MAPH filter plate 17) Store MAPH filter plate

30 mn in darkness 18) Quantify radioactivity using
scintillation counter (McroBeta, Perkin-Elner) 25 d)
g— IRaf/ B(—jRaf (V600E) (Sel ect ScreenTm Assay)

Sel ected cqonpound of the present inyention were tested
herei. Y rpigreag. dd PRETRASTHHHGR cAPERSoRS B 1 ity SecipYgrgn S B used to
providt Bt SrOQRIned ks bE 0fe ofViideSOMthe Witive3Rd2diehtSAbing, for example,

agai nst B-Raf and the BRaf (V600E) [!V599E" in .
hydroxgypioprigtcstyy celdesen gthen polymgh BRa{TIces &5lsy PEGRFgblE; IBFRbrgpes, osmotic

- systefHaN; 191G &S Hfin ssomm&aﬁic?e%,e MipBinkelN rABFbspHRFEsUSR- theVke, or a
Ep

2009/ 130015PCT/ EP2009/°002930 In _brief, conmpounds_ .
combitatiandth@eof{ treprovids| be 1desipgsy eeleass Perfilatin | VHyiRg GERPArtions. Suitable
i n B, i i :
susta?r#?ﬁglé%se%oﬁﬁﬁlaﬁtgg lErn)%vn %oRfﬁosé ¥§Q)Qﬂar¥ es'(l:(hh‘?r{ tHd SIP,OfrPlElgdmg those

preinc tion o Cl nase/tes onpound
desciiteed rherein] atpdyebeOfeddilys srbeotedt floe useCwish (hel phasmadenticalyeprapositions of the

) bserved in,the j . {ySd : e

el o e DL SRS HiBte M P bt o bu oo

limitéd/BORARktseHpaits, peicaps staplersgpgwdersandah dike, Shat ureeadmpteh for sustained
Furt her nor e wer 1.C50 val ue was observed

, ch lo
releaéef?EF“@WB*??F%%]E{%EF@FW&%‘% n, suggesting that the
conpounds, of  the present .invention bi nd f ' .
¢ OBt Fn B TP kivroging RllcigeiipRich SRGLY B Int subject
inhiUgt(Sas)éih %gddigrﬁdﬁbl’&lé%bsl%lﬁera@ucﬁacwiﬂol}hﬁciiderpmlyggtdlinh. DEpériding on the ratio
npoun n B- Raf 1050 vl - Raf
of dugappEymeiyap B’Fé}aﬁ’é% Bk : %ﬁﬁlﬁ%ﬁ%&‘&ﬁ‘. i’%?%y%’r Hie agigf dgue release
can Be RbtdIed PExaklples 8P othéP Biodd@BdablOfolymers include poly(orthoesters) and
poly(anhydrides). Depot injectable formulations are also prepared by entrapping the drug in

liposomes or microemulsions that are compatible with body tissue.

When the compounds of the present invention are administered as pharmaceuticals, to
individuals, such as humans and animals, they can be given per se or as a pharmaceutical
composition containing, for example, 0.1 to 99.5% (in certain embodiments, 0.5 to 90%) of

active ingredient in combination with a pharmaceutically acceptable carrier.

The present invention provides new methods of treating proliferative, degenerative and
other disorders or diseases, inéluding cancer, by administering an amount such as a
therapeutically effective amount of at least one of the compounds disclosed herein or a prodrug,
tautomeric, pharmaceutically acceptable salt, N-oxide or stereoisomeric form thereof. The
present invention further provides methods of treating proliferative, degenerative or other
disorders or diseases, including cancer, by administering a therapeutically effective combination

of at least one of these compounds and another anti-cancer or anti-proliferative agent.

A compound of the present invention may be administered as a salt or prodrug that, upon
administration to the individual, is capable of providing directly or indirectly the parent
compound, such as a compound as defined herein, or that exhibits activity itself. Nonlimiting

examples include a pharmaceutically acceptable salt, alternatively referred to as a
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39 <10 <10 <5 <5 10 e) Ot her kinases Conpounds
of the present invention can be shown to be inhibitors
WORP0%BAYPS ki nases, including p38 and KDR, as W&[T[EPBEN9/002930

usi ng standard klnase i nhi bition assays. Conpounds of

the present invention are tested for inhibitory

activity against other 15 kinases, including tyrosine

| ci nases and serine-threonine |cinases, using assays

known in the art, such as those described in WO

Iec f s :

Py ERRl e e ey Sl ok RBEE UTE Safibound can affect i
bxolo%bil&&@vxfyam slolrrféScaﬁfs éndréayiag thegatiad, dwer themamnt cmmpogﬁd t s activity

Cso val ues ohtained fro ch
can bg @psstseR 4y PERPBRMY salf °ftm‘é‘ipﬂ$ et Sﬂ?"hé’é’?ﬂ a5d, g ?enpl{l% activity by
using rﬂetﬁocﬁtd?z‘%%&dhé%@ﬁ Rk 6Gitd Methydskab®h td hoseudiskill i tHeat,
p38, and 22 other |cinases (Proteros biostructures

Gy iIIMY dpbRehd 184/ JvbiBh el ledSRr @Y, )througitltie veooRt piodng of a given
of non-di scl osure, non- dlssentnaélon and nonu

subjepheapoBnd, ePEEial BoMEbARABTSH AITBINES ST sy i isagh prodrue

will V)\@ ({S@&tt@ Aot hehcEMWhdiReclly 'a@tlnln‘fs%r&f' wABAKS bubfecRabmpPdfd. Such a
as agal nst Abl, "Aktl, Aur A c-Kit, c-Raf
proce@dtcl e|osCHIose celb@sp@mted\mth a disease, such as'a proliferative disease or

dlsorégqgél%ﬁ%gg (oﬁgg%%%cp%%q hd1t3, Fyn, 1GF1-R 1NSR,

PKCal pha, PIkl , Ret, ROCK2, RSK

d Ee? tcﬁ'l Inaly Edhtal BR AdtEmetricall substituted
|ﬁﬂ% <§ggxhﬁéa¥@ﬁ g¥ usggﬁtabg%t 75@6to a ouf 1009
carba dtorh, amdsnaqu|1mlatgﬂmb>ytlgglly@gmveaqr racewifploTng stt ggwq»elfqown in the art

hou | 0 th
how 19 BI& 8ar§dwlc é@gl&% d&&\%\n u%ﬂas Kgr %&1%12 gﬁc%%%ejf)?ﬁ?gl& b{ synthesis
fromsbpsttwmy taotlﬁermdrtum imateribls.t ddly cliral, i dlastyreatganq;sqacqnyﬁ forms and all

Src,. ghd ne I.nhi bit C t
geo ﬁgfnen U d gaxcitwe Fae Fﬁﬁ&? !ﬂlg )ééﬁgg%%ﬁks Eteém:hemlstry or
isom@x foirki 1 @PecifRAilyl ihdicufadb Atlloprceases iuv&d tp propare1sompopnds afithe present

low inhibitqQry activit alnst th

inveptpgpd TeRIeR e Sl e e B Ry PERE P PERE e
in_every case. 10Exanple 10: Inproved affinity of
coRPBEEs of the invention to B-Raf
Surprisingly, we find that conpounds of the invention
shavdosfger Aveistared dha gvil ok mtlhtrypdtll:ceﬂin&ifecmeoamumt ofi thercompound

SuESiE gty FEGRRE R PR BF A8 ST e gs § i Pharmacist
or niiQE, " rBsufit! th ARNiBEktion Nﬂsfiﬁﬁt@}ns (ORHDT exdofle, thRoar(ceher ainfor will, of

X any are independently selected fromQ and
couste Yy dseTUEREOHPOR KOS (ESFE P 81 i PREFTSFB AR @ifrapiprisis of the
parti acti?0 ShepadRal brtd"itsergo&r and RO 6L ddihiSFatioa! leOsthkyhdalth and weight
uc structurally rel ated conmpounds wi t hout” such a
of thmttsipllftnut natyre @nd edsnt of BaEPPmS: ddnd PE conqureRf eptaeRt, frequency of

| 6122344.2, PCT/US2007/013299 and
tread ﬁn@%‘{#fkggﬁ% & Bi nding affinity (KO o?n
corpoun nyent.jan a
g:B l"su%;%ﬁRtré).Ftn;g)gg%s d}ﬁ?g AQNbd SaRBidkdred 68 prhBcAe treatment. If the

|'Uor escence resonance ener gy
componds§ edrintdERA frivo rogimirbmsnifésiation efthbe yewapal condition (e.g., disease

fl t
o R SRR Lo RS ) R B e Ao o
indiBdinafaghin6iShitRtingf delelopil or4ﬁ1&hér dwelbpmg ith¢ edwhmed to@lition). The

mnwith 15 nM of Euro G% ti
subjeq CORPRYNSS “&’Ygléf’%)" Sbef?ﬁ tarl?fe"ﬁ?‘ QRGP et 8%‘? 35 such as
canée?b&irl @@yﬁﬁr&ﬁe tcbgtpgbi! fx&guaf@ @A ohilureioe tany Afdramediclicbhdiion. This
nmpoun a e

h 5 as p
inclygsp eﬂlymls\tratl%en%a cRoR PEETEmel B t@[&*ﬁfpg’ﬁﬁﬁg“%ﬁy of, or delay
the invention are added, and the 25 decay of the FRET
signal brought about by conpetition of the Conpound
X/ B-Raf interaction by test compound is recorded using
the HTRF detection-node of an Analyst(r) GI Mul ti node
Reader (Mol ecul ar Devices), with excitation at 340 nm
and detectlon at 665 nntmavelengths The

NN N N 1 . A AAr- r
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Compound X i s synthesized by standard procedures, and

is labeled with Cy5 briefly as described bel ow.

WOCHMEHE X 5Approxi mately 400 nnol of ConpouR§THEP$P9/002930

DMSO (50 ul) is added to 250 - 350 nmol Cy5

nono-reactive dye pack (PA25001; Amersham Bi osci ences)

in the presence of a nolar-equivalent (to Cy5) of DI EA

(di-isopropyl-ethylanm ne; Hinig Base), and is

i ncubat ed overnight at roomtenperature in the dark.

The resulting Cy5-] abel ed Conpoun i.S purified. Y.+ dual which
the opget of, Wy mptops of gapegical, ﬁ%l?éu%’o!“uﬁ?rfn% al melabiyg 19,8 w@vadua wine
does Q&S;Qée%ﬂ:t th® Eorﬁ@dﬁ_ﬁ@.ugf hds, Pred Bl ioNRENarkef @RIty fdrtexhmple, reducing the

and 1ts purity 1s determ ned by mass spectronetry. )
numbEh ef detsttabio oprisarots Ervabhttmersopt malignapfips e Pepyatign of patients

decre Igmes | i i filatib}e delaying the
rece 3 B B g e e
appedraice adahtectoblc eatcemus grovals ines treateshprpukgion ERisey arFpatreated control
. DBS usgj ng .t he del = Fr y* - cent i
populfigciishfeyiior TSP peRatch af Bhpitoakkg auaifbfatientie, .
by a ti@sticsigPakndiraiig sighifatntamosnabl es estinmated of 1Q,,

15 and | Coff fromlinear regression of such data using i

t HRoxigigahd Kebpewtickdiicacy efphanoageuticatipompasiiofis ofiche present invention

con DSBoEY By i pERPRAER) SOTARAPSy S sy g srperimenc
animbR) e. AN &r AeRHBinDighBe LR (teddise itiexs td 50% eff drenpapelation) and the EDso
affinity, such_as. flu scepce cross-correl atj.o o
(the doseherensiigaly STEGiEIBRNE bt RpAiBh PG o3 8te Begep e and
thersBENRT Atdcts AW herapeatye chdbk el ng caf bt Rkprgssed aB-thatatio LDso/EDso.
onpared to structural|ly-rel ated conpo%ﬂfﬁlﬂt hat do n% In
Therautiageenss berxbibit jangs thezgpeptic gaicpgargus [rigny [cyreumstances.
LiRGims B ic & Yo tha &i 18 exhib}\@ebilitati toxic
cenagg&%ﬁgg%géf% ?)éﬁPZ O9t/1cQ02 30 rzgl)ny yy\g@g [ _ndepende({lltl_laymg N ,
side sﬁb@st{m be vsed inghding; c.:lmqglsmcqs SWhegs sEed§ tqk,egrpp esigh a delivery
systeny Bt Ita%r?%t% g“ecgrtﬁet T Ret % e inarsib of afdctsd Ashb it ofddr @ minimize

unsups oar . For exanple, conpounds of
potehtivd damapeno inmfifegied eellsang, thérehy, Kidugepriecsliprsidnefiegts- nv
(such as between 20 and 50 nM and the ] )
st Theda abthived frbmtceld calomp assanssand @niarah Fudies pampergsed in formulating
val yes of great.er, th 0 ( Qf circulati
s sl B Y (R A i
condefritions hadinclnderthe KO with litile op ne swxidityl bedasagmmay) sarmsyithin this
proliferation of cancer cell Lin car.r yi . 12 -
ranggslgpadingupen Eh;fsgosage%rm em&kys% gxécf @18 d‘gl{t% éi’ gﬁ?ﬁgﬁg?or{lgunhzed. For
any flag&ﬂé Red (AtheCHBR6A vl Ih® finvehtion, e nidrapeutisatly effsctivel doss can be

inhibitin roliferation of HT-29 tunor IIs (se
estinmpaies @itge)ll_y frgmpcellcgél}tprg 3ReAYS: X%g RY; &e ?cﬁglu{ége ¢ %5 models to

achiERPOHABSing bla¥iRk béHeentRADS BhkE &at PBRASNBAE O (iaf,@hé Concentration of
determne an 1C50, for 72 haours, and_cell

the fostdherapentie agsnt Whish Aetaees & hakrsmarinal fnhibipen ofsymptoms or inhibition of
bioc@%&%&l?%@?it&)ggéﬁgmnﬁ kel dulhgt.| SteBNBEmhtsit cdnl BOQked to more

in order to estinmate the |1 Cso val ues
accugitelyrdeienmibie lwbeful3dosdsbiBriivatany: Levels insplagmamay he seasysedy dor example,

|1 dishes..24 h ' d additi h
by i erErBAeE i PR BR80T 7T Tabi 6 11, 1 - ATOC
Narftels u%;irgl;goéd tha%%rc%%%{euéo'sesc%tl tﬁer\éﬁiultic %gé’h??d&%ds%ﬁ a number of

factors known to those or ordinary skill in the art, e.g., a physician. The dose(s) of the subject

compounds will vary, for example, depending upon the identity, size, and condition of the
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WOR0P3)HE 4000 | MR-90 CCL- 186 wi Iygtype 8000 PCT/EP3${2/002930

assay was termnated with the addition of ice cold 10%

TCA after growth nedi um has been renoved and the

pl ates were incubated over night at 4C. The pl ates

were then washed 20 5 tines with water and 100Rl of a

Sul f or hodam ne B solution (4% was added to each well.

The plates were then incubated for 10 m nutes at room
subjectampample being Befted: Surtherdensndiag upemHBE FRMHYE WhiFh iRastanRgsition is to
be ad%x%j lex%g mﬁ_ﬁ&bl@(z thENGrROWALL Y E piiRGtiHRE WBideh 8T therapeutic to

rizma base and t he absorbance read at
have @520 therapeutic targel nfitapdetso sychaast dells, tnpclsic acifeorcpalyRsatides, through

with rga %ggaase gé’lulsg ! )¢m;%§lr1{ (Nl %}?Qc@ A [(Plgdlgtfﬁd cell proliferation

ated wth the solvent (DVSO).

Tg‘%ﬁ?‘g%@’o?gﬁﬁ%ﬂ%@o%gﬁ%gs g O}ﬁ%r §rgrﬁ%urr]1\ég?f the compounds of the

preseﬁtr lveiitenapdrokildgom e fubjent oorspopllnd\selglﬁt telee ahwérit fragfogram  per

showi é{ﬁ t the co nds d é)
kﬂogfﬁ“bﬁ‘?(ﬂgﬁ‘&t aé?fillgr%’%‘i’ vy 8 ac? Vit C?o %résc T i gl to about 50
milligromepetkilegamesr abohd 1 miligamqer kijognan tdm)omm@@ﬁﬁ per kilogram.
mut at i on.
A person skilled in the art will appreciate that doses can also be calculated on a body

surface basis. A person of 70 kg has an approximate body surface area of 1.8 square meter, and
doses can be expressed as milligram or microgram amounts of the compound per body surface
area of subject or sample, e.g. about 50 microgram per square meter to about 15 grams per
square meter, about 5 milligrams per square meter to about 1.5 grams per square meter, or about

50 milligram per square meter to about 150 milligrams per square meter.
Applications

The present invention further provides the compounds as described above for therapy. In
other aspects, the invention provides the compounds of the present invention for prophylatic

uses.

In certain embodiments, said therapy or prophylactic use is the treatment or prevention of
a proliferative disorder or disease, such as a tumor or cancer. In certain embodiments, said
treatment is the treatment of a cancer that éan be treated by the inhibition of the activity of a
protein kinase or mutant thereof, such as the inhibition of the activity of B-Raf or mutants

thereof.

In certain other embodiments, said therapy or prophylactic use is the treatment or
prevention of an inflammatory disorder or disease. In certain embodiments, said treatment is the
treatment of an inflammatory disorder or disease that can be treated by the inhibition of the
activity of a protein kinase or mutant thereof, such as the inhibition of the activity of p38 or an

isoform thereof.

Thus, the present invention additionally provides a method for treating an individual,

such as a mammal, having a disease-state selected from the group of proliferative disorders or
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Exanpl e 12: Activity of conpounds in xenograft tunor

nodel s 5Wth this assay we denonstrate the activity of
WOCHIHEliHEs of the present invention against tHkBEPEE042930

in an in-vivo xenograft nodel. METHODS: Conpound

preparati on Conpounds of the present invention (see

Table 1) are prepared for i.p. admnistration in a 10

bi oconpati bl e vehicle (e.g. in 10% DVA150%

PEG300/ wat er; or in 5% Crenophor EL/5% et hanol / 9%

r i h

dlseggg eog?%%arr]xﬁ{}% 18 r?g%)%ae?ge 012 Jﬁilas X agﬁgﬁ%ﬂo%gcﬁn&ysteﬁl?g to said individual a
thera(pbﬂﬁsally effertive amown @d lad:odmetagles pm‘drug or a «pharrrabmtxcal composition of

e SRTRLOR P OB AT P G PR G P L SEOV AL 13 Py In certain

embbtﬁhhﬁﬁd, baiid §t<ﬂif¢r®t1\m dnmidaobxatiséase id Lamvef] Iﬁirwafﬂledn&dhments said
tumw th er and an ir ad at st an drotd%
treatme)étt is (t%}r?aﬁtaerﬁl oé A& FREET B SAR htrg?tetg y thaSt é‘éﬂ'“do the activity of a

protdPh QRSO br mulfP @erdBFNEehi 43 the MHIBiEiodToE @he ZMivity of B-Raf or mutants
At h cnu/nufermle mce (6-8 weeks old) frogm CRL are

theregf| Hincartaip aplodimante ik traetfqe%fagﬁ the éra@wmeﬁﬁhe Hfeatpapnt of an

mﬂaﬁﬁﬁdtocry GRbfder oL ALt @Al Gh e rﬁ%at@@ H' tﬂe' ﬂﬁbﬁ‘iroﬁ of Hletdéﬁﬁg/ 1™ protein
s medi um (ATCC)  suppl i

km&mﬂxstt?ré pherepheuchns tbwb@g@n@f ﬂ@eﬂmvgtm ftpﬁs apwt @Rﬁomﬂ@lrgpf
80% confluence is used in the study. Briefly, on Day
0, The preseat mvemion @lsatpseridds aHnetBodyfoy praphylaetictreanenp of an individual
I : - HI ' | /. |
suchf\:.}% é% %gﬁ%éﬂg[%d%%m £ m%y ?ﬂ'gglfﬂé:% nélg{?%n‘l %g dﬁ?ﬁt of" \xmuﬁl if'to reduce the
frequiaty p§alelay tilye ensstudzfc at thespmptomsj of ot hegdical womditidne shahsr cancer, in a
subifeh B0 E@M%wh gdlinoRneatDasianpdthien, Lhe, aver age

Feac esaove s with an

S 9 B S AL O 5 AR i

suff&2ing At dnd QOdi SREET /sEFhZﬁH)Q/rﬂﬁﬁﬂa’i,Omcludmg Tudamesge oudnimandat, dog, horse,

body weight are nonitor.ed and. recorded tw. . K.
sheel it S54AL apB HEmPD Fobpriine Bt -veft FePPRang Bhig Syt s an amount
mcluﬁﬂgﬂh&ﬁdeealtywﬁemw dnibust, df@tlfb@dct comhponad. . In Teradd embodiments, the

. weight is_esti gusn %thef [l owi ng fornul a: Tunor
dlsewi g tqilﬁc)rauye( erlyr g iSeaseysUCch as & ST 19T JREROY- In yet another
embb&ﬁﬁhth cIl} 23¥0cRed! Wieh Eda'dTPfohfe'i_’éE%QﬁsoﬁeQM Biséd38)] iBEILAIAH tumour cells

(TA) %is calculated as follows: W3 = 100(1 T/ C
inclygedria ar canger, e (FERased iordhe sTbiest fomRoRRsIB fed2in, embadiments, said
com?c? ‘A prdardly eFeof Y adrifteted t6 shi %cﬁﬁaﬁhl U ¥R ftaifk 'eﬁﬁo&ﬁnents said
he vehlcle control group on the sane ay. Toxi ¢
treatgnspt 1§ $hex freatmenti of dcaneer dhat toas be Angated brzsth: ohbitiandof the activity of a
protélfl Q&Ia';‘? %I' %xt Ql‘?etrecﬂy ﬂvﬁ Nhe Mﬁlﬁ&?%ﬁ tlrcét Qctt Git ’%{ %ﬁ%ﬁ or mutants
I'S consi der t oxi ¢’ animal dies w tlh h wee
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onl %%é 6 g”b% db% 38%)555%0 O% ddvva eréet%ﬁ%ﬁttﬁ‘e freatment of an
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I ncreasi ng anoun 40, .60 and_80
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WO 2009/ 130015PCT/ EP2009/ 002930 di seases, such as
cancers, additional data are collected. Such data can
WOHEYV308Sthe in vitro inhibition of the targetCI/EP2009/002930
nol ecul e, such as a kinase, as neasured by |1C50, or
inhibition of proliferation across a panel of tunor
cell lines, and tunor growth inhibition or reduction
data and survival data fromin vivo ani mal nodels.
Furt hernore, such experinents nmay al so include the 5
emb&dikiehtd flel RN i@ BRI KA, %ﬁ@ﬁh an aﬁém&tn’% e%%ﬁﬂ%x? e %];11 is present
action of the subject compound target
in apindividuel. oln 4 prstienldsjesdbodiosnpibe Ndll isaanchno¢rinet], for example a cell from a

d
o PO S 1S SRR ORIl Py s
treatedh dythe dhhiytislil tof thd atthvitycafng guetein ddindsheort mutgett (hSl)eoﬁ MNMich as the

ar o |n i erties h experinments may al so
1ﬂu§nm1qg © o fBR&ggd@P??%dlg?gthe drug- t ar get

i nt,er act.i on a ntification of .netaboli
f of rTte a oﬁ*e rpe(i e. 1nve§x? P%ﬁl%ﬁs to the use oflﬁézogxa diefcﬁlgfed above,

or asphmmg tﬁaﬂaomfsﬁ thaWp@ﬁtlbmbEarrﬁSﬁUafrﬁnff foF tHeCRtrhétt of @E@Sﬁtlon of a
rol q ghlbltJO@ of cellégro feratlon spectr
prolifushive Jipadr G e roincliiie crRGRE JheIFaiRE GicFS isreak hnbigsied by e
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%, %aglor ot her features, including ADVE,
actlvbtﬁaﬂ Rk o SIS Hgregh A deiEsalhathe dn'fﬁ“@% relptess o prppaggeaceutical
compRRRAN coBpriteea f:é&ﬁﬁ&ﬂﬁﬂ As0 dBeRBEd %Wé orSHCErodrug thereof, and a
experinments may inc for exanple, "therapeutic

pharw%ﬁwawgacamatﬂ% Lileestt.ogpiniont oncamies, fop s Greatment; off & groliferative
di Ja@faﬂ&seasbm B fi9hatl &3 ted byafle SR

=0 led in the ar%ﬂgeéa%l {aamgp?%éugm atatfaés?gtdhstfeaeﬁ byztge ition of
the %ﬁ‘é@é@lﬁ a preteimkinasg or snuaak theedf pueldas the drhibitjoroof the hetivity of B-Raf

4hd obtain the ends and advantages menti oned,

ornﬁ@h@?%% as those |nherent thereln The net hods and

r e?gt:e[rﬁ?)glgp%ﬁgo {;\eegxﬁbrpre?artees th o?tg%tarln\g/&g]%nas described above,

pre re exenp
or a prodergibereals f¢rith¢ pxaparamm afre mbthcesmp éorctﬁe trlébﬂmbﬁt\tﬁ fpkdvemition of an
inflahRdi £1 C tl?ﬂS therein n u es occ%é*to

nnatory disorqer or; disease, uéc AV f @éﬁr%ﬁg ases that can be

treatedh ©9 tha Sieteisltidrd ofvithen hdtivith &)fSap Ipi‘dtéull Kinds& &r Hﬁ\l’cﬁﬁt t}()&lﬁcl)fa gﬁ'ch as the
. . .al T
mh1t1at510%t rﬂfe tfhge r‘lgtl b tfh q%és ¢ %ﬁe <f)m§) %ﬁgf g{,qragthna g;ﬁ*’e ?qvlaqltfp% relates to a

phartaSdeificdl Qoﬁpé@ndnhﬁﬁﬂ%@iﬂk'a%r@%ﬁﬂ hs‘%&%e’d%ov%ﬂﬁ prodrug thereof,
eqU|vaIents to the specific enbodi nents of

d janpharmpestiepllyc ?‘f"B@élblﬁ cHienf, exeipiente ui W%ntf%f ﬁ’fee treatment of an
mﬂainﬁ’la?d??| @botder Bedisso mﬁ‘gdcam’erg Bﬁt EQJ bOUERG &) Ak |Txﬂnbmon of the

Those skilled 30 in the art w | 'so recogni'ze t
activify |of a prasein &inasmer witarttheedfnsich gs tl@onbbmmocﬁ thegfctivity of p38 or an

isoft or features of the clains described herein are
°%§Q§§n the scope of the invention. Table 1: Exenplary

g??i%gt ectt orrf%oungraﬁla%éfgt P}V%’éﬁ ?ﬁﬁll\xlg dlsor(g?sngr dlseases including

proliferative d1sorders or diseases, and inflammatory dlsorders or diseases. The term
“proliferative disorder or disease” is also art recognized and includes a disorder or disease
affecting an individual, such as an animal, in a manner which is marked by aberrant, or otherwise
unwanted, proliferation of a subset of cells of an individual. Cancer and tumors are proliferative

disorders or diseases. Cells comprising or derived from a tumor will generally be understood to
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10 |_H ci Di chl -chl oro-3
be a{RgOY O 6hYRIFAH GRS T BERHTRGHng. i 476 oPhep S iepy 2 tomor
cell 9Ha9 ‘b@)ﬂ'yhlﬂ&[tl@ ot-m#&l] Bk prbldferated: Ihldertaidesmbolimea Zddin@detment is the

treatment of a cancer that can be treated by the inhibition of the activity of a protein kinase or

mutant thereof, such as the inhibition of the activity of B-Raf or mutants thereof.

It will be apparent to a person skilled in the art, on reading the disclosure of the instant
invention, that the methods, pharmaceutical compositions and packaged pharmaceuticals
comprising the subject compounds will be useful for the treatment of other proliferative

disorders or diseases, or for killing or inhibiting proliferating cells including tumor cells.

Compounds of the present invention may be useful in the treatment of disease processes
which feature abnormal cellular proliferation, such as hyperproliferative diseases, including
cancer, benign prostate hyperplasia, familial adenomatosis polyposis, neurofibromatosis,
psoriasis, fungal infections, endotoxic shock, hypertrophic scar formation, inflammatory bowel
disease, transplant rejection, vascular smooth muscle cell proliferation associated with
atherosclerosis, psoriasis, pulmonary fibrosis, arthritis, glomerulonephritis, restenosis following
angioplasty or vascular surgery, and other post-surgical stenosis and restenosis. See, for

example, U.S. Patent Nos. 6,114,365 and 6,107,305.

The compounds disclosed herein are expected to be useful in the therapy of proliferative
or hyperproliferative disorders or diseases such as cancer, autoimmune diseases, viral diseases,

fungal diseases, neurodegenerative disorders and cardiovascular disease.

In certain embodiments, tumors may be solid tumors, which are cancer of body tissues
other than blood, bone marrow, or the lymphatic system. In other embodiments, tumors may be
hematological tumors, such as leukemia and lymphomas. Leukemia is a collective term for
malignant diseases characterized by a proliferation of malignantly changed white blood cells.

Diseases arising from lymphatic tissue are called lymphomas.

Solid tumors may be selected from: liver cancer, stomach cancer, colon cancer, breast
cancer, pancreas cancer, prostate cancer, skin cancer, renal cancer, bone cancer, thyroid cancer,
skin cancer, including squamous cell carcinoma, esophagus cancer, kidney cancer, bladder
cancer, gall cancer, cervical cancer, ovarian cancer, lung cancer, bronchial, small and non-small-

cell lung cancer, gastric, and head and neck cancer.

Hematological tumors may be leukemia, such as Acute Myelogenous Leukemia (AML),
Acute Lymphoblastic Leukemia (ALL), Acute Lymphocytic Leukemia, Acute Leukemia, Acute
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phenyl} -3-fluoro-4- trifluoronethyl-benzam de 13 |

Promyelocytic Leukemia, Chronic Granulocytic Leukemia (CGL), Chronic Leukemia, Chronic
Lymphocytic Leukemia (CLL), Chronic Myelogenous Leukemia (CML), Chronic
Myelomonocytic Leukemia, Common-type Acute Lymphoblastic Leukemia, Eosinophilic
Leukemia, Erythroleukemia, Extranodal Lymphoma, Follicular Lymphoma, Hairy Cell

Leukemia, Monocytic Leukemia, Prolymphocytic Leukemia.

Hematological tumors may also be lymphoma, such as B Cell Lymphomas, Burkitt
Lymphoma, Cutaneous T Cell Lymphoma, High-Grade Lymphoma, Hodgkin’s Lymphoma,
Non-Hodgkin’s Lymphoma, Low-grade Lymphoma, Lymphoblastic Lymphoma, Mantle Cell
Lymphoma, Marginal Zone Lymphoma, Mucosa-Associated Lymphoid Tissue (MALT)
Lymphomas, T Cell Lymphomas, peripheral T cell lymphoma, multiple myeloma, Essential
Thrombocythemia, Hairy Cell Lymphoma, Extramedullary myeloma, Granulocytic Sarcomae.

Hematological tumors may also be tumors of myeloid lineage, including acute and

chronic myelogenous leukemias, myelodysplastic syndrome, and promyelocytic leukaemia.

Tumors may also be of mesenchymal origin, such as fibrosarcoma and
rhabdomyosarcoma. Furthermore, tumors may be tumors of the central and peripheral nervous
system, such as astrocytoma, neuroblastoma, glioma, and schwannomas; and tumors may be
other tumors, such as melanoma, seminoma, teratocarcinoma, osteosarcoma, Xxenoderoma

pigmentosum, keratoctanthoma, thyroid follicular cancer, and Kaposi's sarcoma.

Tumors that are resistant or refractory to treatment with other anti-cancer or anti-
proliferative agents may also benefit from treatment with the methods and pharmaceutical

compositions of the present invention.

Compounds disclosed herein may also be useful in the chemoprevention of cancer.
Chemoprevention is defined as inhibiting the development of invasive cancer by either blocking
the initiating mutagenic event or by blocking the progression of pre-malignant cells, such as by

blocking growth of the tumor, that have already suffered an insult or inhibiting tumor relapse.

Compounds disclosed herein may also be useful in inhibiting tumor angiogenesis and

metastasis.

The compounds of this invention may also be useful in combination (administered
together or sequentially) with known anti-cancer treatments such as radiation therapy or with

anti-cancer, anti-proliferative, cytostatic or cytotoxic agents. Other anti-cancer and anti-

45



10

15

20

25

30

NN'" 1. NAc, 01,.4 0 O 1-Methyl-1Hindole-2-
carboxylic acid {4-chl oro-342-

WORPMHIBAES hy | ani noet hyl ani no) - 8- net hoxy- 7- oxo7 PETHPRYG(082930
-pyrido[2,3- d]pyrimdin-6-yl}-phenyllamde 14 1 NN 1
NHa A W NOO N 14-Chloro-342-(2-

di met hyl am no- et hyl am no) - 8-

nmet hoxy- 7- oxo- 7, 8- di hydropyri do[ 2, 3-d] pyri m di n-6-y1] -
phenyl} - 2-met hoxy-5- trifluoromnethyl-benzanm de 15 |
MU NN Ha40)0%' ) . )

proliferative agents which may be used in combination with the compounds of the present

invention include those described herein. In combination treatment, the compounds of the

present invention may be further administered with any other anti-cancer and anti-proliferative

agent disclosed herein.

If formulated as a fixed dose, such combination products employ the compounds of this
invention within the dosage range described herein and the other pharmaceutically active agent
or treatment within its approved dosage range. For example, the cdc2 inhibitor olomucine has
been found to act synergistically with known cytotoxic agents in inducing apoptosis (J. Cell Sci.,
108, 2897 (1995)). Compounds described herein may also be administered sequentially with
known anti-cancer or anti-proliferative agents when a combination formulation is inappropriate.
The invention is not limited in the sequence of administration; compounds described herein may
be administered either prior to or after administration of the known anti-cancer or anti-
proliferative agent. For example, the cytotoxic activity of the cyclin-dependent kinase inhibitor
flavopiridol is affected by the sequence of administration with anticancer agents (Cancer
Research, 57, 3375 (1997)).

Further Aspects of the Invention

Another aspect the invention provides a pharmaceutical package, wherein said package
includes a compound of any of the formulae of the present invention. In certain embodiments,
the package comprises instructions which indicate that said composition may be used for the
treatment of an individual in need thereof, including a human. In certain other embodiments, the
pharmaceutical package includes one or more compounds of the present invention formulated
together with another phafmaceutical ingredient such as an anti-cancer or anti-proliferative
agent. In this case, the compound(s) of the present invention and the other pharmaceutical

ingredient may be formulated separately and in individual dosage amounts.

Other pharmaceutical ingredients that may be formulated together or separately with the
compounds of the present invention include but are not limited to other anti-cancer and anti-
proliferative agents such as described above. In certain still further embodiments, the
pharmaceutical package comprises instructions to treat a patient in need of such treatment. In yet
another aspect the invention provides a pharmaceutical package for treating an individual

suffering from a proliferative disorder or disease, such as a tumor or a cancer, wherein said
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packagei mpluéqsO#elehS}l quhwoynd oF dhe present ipvention. In certain still further

embodiments, the pharmaceutical package comprises instructions to treat the disorder.

As used herein the term “pharmaceutical package” or “pharmaceutical pack” refer to any
packaging system for storing and dispensing individual doses of medication. Preferably the
pharmaceutical package contains sufficient daily dosage units appropriate to the treatment period
or in amounts which facilitate the patient's compliance with the regimen. In certain
embodiments, the pharmaceutical pack comprises one or more vessels that include the active
ingredient, e.g., a compound of the present invention. Such vessel can be a container such as a
bottle, vial, syringe, or capsule, or may be a unit dosage form such as a pill. The active ingredient
may be provided in the vessel in a pharmaceutically acceptable form or may be provided, for
example, as a lyophilized powder. In further embodiments, the pharmaceutical pack may further
include a solvent to prepare the active ingredient for administration. In certain embodiments, the
active ingredient may be already provided in a delivery device, such as a syringe, or a suitable
delivery device may be included in the pack. The pharmaceutical package may comprise pills,
liquids, gels, tablets, dragees or the pharmaceutical preparation in any other suitable form. The
package may contain any number of daily pharmaceutical dosage units. The package may be of
any shape, and the unit dosage forms may be arranged in any pattern, such as circular, triangular,
trapezoid, hexagonal or other patterns. One or more of the doses or subunits may be indicated,
for example to aid the doctor, pharmacist or patient, by identifying such dose or subunits, such as
by employing color-coding, labels, printing, embossing, scorings or patterns. The pharmaceutical
package may also comprise instructions for the patient, the doctor, the pharmacist or any other

related person.

Some embodiments comprise the administration of more than one active ingredient,
including compounds as disclosed herein. Such administration may occur concurrently or
sequentially. The active ingredients may be formulated together such that one administration
delivers both components. Alternatively the active ingredients may be formulated separately.
The pharmaceutical package may comprise the compound of the present invention and the other
pharmaceutical ingredient in a single formulation, i.e., they are formulated together, or the
compound of the present invention and the other pharmaceutical ingredient in individual
formulations, i.e., they are formulated separately. Each formulation may comprise the compound
of the present invention and the other pharmaceutical ingredient in individual dosage amounts (in

approximately equal or unequal amounts). Administration of the compound of the present
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invention and the other pharmaceutical ingredient results in a concentration that results in a

therapeutically effective amount of the combination.

As used herein, the term “instructions” means a product label and/or documents or other
information describing relevant materials or methodologies pertaining to assembly, preparation
or use of a kit or packaged pharmaceutical. These materials may include any combination of the
following: background information, steps or procedures to follow, list of components, proposed
dosages, warnings regarding possible side effects, instructions for administering the drug,
technical support, and any other related documents. Instructions can be supplied in printed form,
such as a package label or a package insert. Instructions for a packaged pharmaceutical or a
pharmaceutical composition can be inserted in a delivery carton or finished package, e.g., as a
package insert, and the text of such has been approved by a competent regulatory authority such
as the Food and Drug Administraion (FDA) of the United States. Alternatively or
complementarily, instruction may also be stored in electronic form, e.g., on a computer-readable
storage medium such as a computer-readable memory device, a centralized database, magnetic
media such as hard disks, floppy disks, and magnetic tape; optical media such as compact discs,
CD-ROMs and holographic devices; magneto-optical media such as floptical disks; and
hardware devices that are specially configured to store and exécute program code, such as
application-specific integrated circuits (ASICs), programmable logic devices (PLDs) and ROM
(read only memory) and RAM (random access memory) devices. Instructions may comprise a
web address of an internet website from which more detailed instructions may be downloaded, or

a recorded presentation. Instructions can contain one or multiple documents or future updates.

Thus, in one aspect the invention relates to a pharmaceutical package, including a
pharmaceutical composition of the present invention, and instructions which indicate that said

pharmaceutical composition may be used for the treatment of an individual in need thereof.

In certain embodiments of such pharmaceutical package, said instructions indicate that

said pharmaceutical composition may be used for the treatment of a human.

In certain embodiments of such pharmaceutical package, said instructions indicate that
said pharmaceutical composition may be used for the treatment of an individual suffering from a

disorder or disease.
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In certain embodiments of such pharmaceutical package, said instructions indicate that
said pharmaceutical composition may be used for the treatment of a human suffering from a

disorder or disease.

In another aspect the invention relates to a method for treating a disorder or disease in an
individual, comprising exposing cells included in said a disorder or disease to a compound of the

present invention.

In certain embodiments of such method, said compound, or a prodrug thereof, is
administered to said individual.

In certain embodiments of such method, said individual is a mammal is selected from:

domestic mammal, cat, dog, horse, sheep, cow, rodent, and human.
In certain embodiments of such method, said mammal is a human.

In another aspect the invention relates to a method for inhibiting cell proliferation,

comprising contacting a cell with a compound of the present invention.

In another aspect the invention relates to a use of a compound of the present invention,

for the preparation of a medicament for the treatment of a disorder or disease.

In another aspect the invention relates to a pharmaceutical composition comprising a
compound of the present invention, and a pharmaceutically acceptable carrier, diluent or

excipient, for the treatment of a disorder or disease.

In certain embodiments of such a pharmaceutical composition, the pharmaceutical
package, method, or use of the present invention, the disorder or disease is a proliferative

disorder or disease.
In certain such embodiments, said proliferative disorder or disease is a cancer.

In certain such embodiments, said disorder or disease is an inflammatory disorder or

disease.

Examples

A selection of compounds within the scope of the present invention are listed in Table 1.
The: compounds in Table 1 were synthesized according to examples 1 to 8 below, and the

surprising inhibitory activities in biochemical assays, and anti-proliferative activities in cellular
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assays of these compounds are shown in Tables 2 and 3, respectively, as determined according to

examples 9 to 11.

A: Synthesis of 8-hydroxy-pyrido[2,3-d]pyrimidin-7-one derivatives (examples 1-8)

Compounds of the invention may be prepared by the synthetic sequence shown in
Scheme 1. For example, examples 1-8 show in detail the synthesis steps of Scheme 1. As
depicted in Scheme 1, 8-oxy pyrido[2,3-d]pyrimidones may be formed in one step from
phenylacetic acid hydroxylamide derivatives and 6-chloro-5-formyl-2-methylthiopyrimidine. A
skilled artisan will appreciate that other routes of synthesis may be employed as well. In
particular, other routes of synthesis may in fact be applied to certain aspects of the present
invention. The skilled artisan is referred to general textbooks, such as March's Advanced Organic
Chemistry (Michael B. Smith & Jerry March, Wiley-Interscience, 2000), The Practice of
Medicinal Chemistry (Camile G. Wermuth, Academia Press, 2003) and Protective Groups in
Organic Synthesis (Theosora W. Greene & Peter G.M. Wuts; John Wiley & Sons Inc, 1999).

Scheme 1
0
DIBAL-H NI/\I\OH
N OBt ————— .
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System 1: Agilent 1 00 / Agxlent 6120 Quadrupole API-ESI-MS / MWD detection at

215,254,310 nm

Method A: solvent A water with 1% MeCN, 0.1% formic acid, 0.2% 1M aq. ammonium
formate; solvent B MeCN with 1% water, 0.1% formic acid, 0.2% aq. ammonium formate;

column Agilent ZORBAX SB-Aq Narrow-Bore RR 2.1x50 mm 3.5 pM.
Gradient (0.8 mL/min):
0 to 0.5 min 5% solvent B

0.5to6min 5 to95% solvent B

6 to 8 min 95% solvent B
8.0 to 8.1 min 100% solvent B
8.1 to 10 min 100% solvent B
10.0 to 10.1 min 5% solvent B
10.1 to 12 min 5% solvent B

Method B: solvent A water with 1% MeCN, 0.1% formic acid, 0.2% IM aq. ammonium
formate; solvent B MeCN with 1% water, 0.1% formic acid, 0.2% aq. ammonium formate;

column Agilent ZORBAX Bonus-RP 4.6x75 mm 3.5 uM.

Gradient (0.8 mL/min):

0 to 0.5 min 5% solvent B

0.5 to 6 min 5 to 95% solvent B
6 to 8 min 95% solvent B
8.0t0 8.1 min 100% solvent B
8.1 to 10 min 100% solvent B

10.0 to 10.1 min

10.1 to 13 min

5% solvent B

5% solvent B
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column Waters XTerra C18 MS 4.6x50 mm SuM.

Gradient (0.8 mL/min):
0 to 5 min 3 to 100% solvent B
5.0 to 5.5 min 100% soivent B

5.50 t0 5.51 min 3% solvent B
5.51 t0 6.1 min 3% solvent B

Method D: solvent A 0.1% aq. formic acid; solvent B MeCN with 0.1% formic acid;

column Waters XTerra C18 MS 4.6x50 mm 5pM.

Gradient (0.8 mL/min):

0to 1.5 min 3% solvent B

1.5 to 8.5 min 3 to 70% solvent B
8.5 to 8.6 min 70 to 100% solvent B
8.6 to 10.6 min 100% solvent B

10.6 to 10.7 min 3% solvent B
10.7 to 12 min 3% solvent B

5.0 to 5.5 min 100% solvent B

Preparative LCMS system:
Agilent 1100 / Agilent 6120 Quadrupole API-ESI-MS / MWD detection at 215, 254, 310

Solvent A water; solvent B MeCN; column Phenomenex Axia Gemini C18 Prep

21.2x100 mm 5 pM.

Example 1

4-Chloro-2-(methylthio)pyrimidine-5-carbaldehyde
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Ethyl 4-chloro-2-(methyithio)pyrimidine-5-carboxylate (67 mmol) was dissolved in THF
(900 mL) to give a yellow solution. The mixture was cooled in a —78°C bath under nitrogen
atmosphere (internal temp. about -70°C). DIBAL-H (1 M in THF; 200 mmol) was added over 45
min. via syringe. The reaction was warmed to -60°C after the addition, and then allowed to warm
slowly to 0°C over night. The reaction was quenched by slow addition of saturated aqueous
ammonium chloride (200 mL). The mixture was then warmed to room temperature. Ether (400
mL) and saturated aqueous sodium potassium tartrate (200 mL) were added. The mixture was
stirred vigorously for 30 min. After separation of the layers, the aqueous layer was extracted with
ether and the combined organics washed with brine, dried with sodium sulfate, filtered and
concentrated under vacuum to give (4-chloro-2-(methylthio)pyrimidin-5-yl)methanol as a solid
(84%).

LCMS (method B) 6.07 min; mass M+H" 191; UV 230, 265, 315 nm.

(4-Chloro-2-(methylthio)pyrimidin-5-yl)methanol (105 mmol) was dissolved in CHCl;
(500 mL) to give a yellow suspension. Manganese(IV) oxide (546 mmol) was added in 0.5 g
portions over 15 min. The mixture was stirred at room temperature for 6 h. Further
Manganese(IV) oxide (210 mmol) was added. The mixture was stirred at room temperature for
18 h. Again, manganese(IV) oxide (210 mmol) was added. The mixture was stirred at room
temperature for 20 h, then at 40°C for 4 h, and then overnight at room temperature. The mixture
was then stirred at 40°C for 6 h, allowed to cool to room temperature, filtered though Celite,
washed with 400 mL CHCI; and concentrated under reduced pressure to give 4-chloro-2-
(methylthio)pyrimidine-5-carbaldehyde as a solid (72%).

LCMS (method B) 3.72 min; mass M+H" 193; UV 310 nm.

Example 2

6-(5-Amino-2-chlorophenyl)-2-(2-(dimethylamino)ethylamino)-8-
methoxypyrido[2,3-d]pyrimidin-7(8H)-one
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A solution of 2-(2-chlorophenyl)acetic acid (500 mmol) in conc. sulfuric acid (0.7
mL/mmol) was cooled to —10°C. A freshly prepared mixture of fuming nitric acid fuming (809
mmol) and conc. sulfuric acid (1.6 mol) was slowly added at —10°C. The mixture was allowed to
warm to 0°C over 1h and was stirred for 4h at 0°C. The solution was slowly poured onto crushed
ice/water (3 L). The mixture was stirred vigorously and the formed precipitate was isolated by
filtration. The white solid residue was washed with an excess of water (4 L) and dried, giving 2-

(2-chloro-5-nitrophenyl)acetic acid (80%).
LCMS (method A) 7.98 min; mass M-H— 214; UV 230, 275, 310 nm.

2-(2-Chloro-5-nitrophenyl)acetic acid (49.9 mmol) and CDI (59.9 mmol) were dissolved
in DMF (300 mL) to give a yellow solution. O-Methylhydroxylamine hydrochloride (59.9
mmol) was added. The mixture was stirred at room temperature for 4 h. The reaction mixture
was then concentrated under reduced pressure to approximately 50 mL and diluted with 300 mL
of ethyl acetate. The organic layer was washed twice with 250 mL of water. The aqueous layer
was then saturated with brine and back-extracted with ethyl acetate. The organic layers were
combined and subsequently washed with 300 mL of 1 M aq. HCl, 300 mL of sat. aq. NaHCOs,
and 300 mL of brine. The organic layer was separated, dried over anhydrous sodium sulfate,
filtered and concentrated under vacuum to give 2-(2-chloro-5-nitrophenyl)-N-methoxyacetamide
as a solid (69%).

LCMS (method A) 7.98 min; mass M-H- 214; UV 235, 270, 305 nm.

4-Chloro-2-(methylthio)pyrimidine-5-carbaldehyde (90 mmol) and 2-(2-chloro-5-
nitrophenyl)-N-methoxyacetamide (98 mmol) were dissolved in DMF (1 L) to give a brown
solution. The reaction mixture was cooled to 0°C. Potassium carbonate (197 mmol) was added.
The mixture was stirred at 0°C for 2 h and then allowed to warm to room temperature over night.
Potassium carbonate was filtered off and the filtrate was concentrated to approximately 100 mL.
The residue was diluted with water (1 L) and filtered. The filter cake was washed with 350 mL
of EtOH to give a brown solid that was dried in vacuum. The by-product (Z)-6-(2-chloro-5-
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nitrophegyl)y2-(methylthio)-7H-pyrano[Z,3-d]pyrimidin-7-one O-methyl oxime was separated
by reflux of the mixture for 4 h in EtOH and hot filtration of the suspension through a sintered
glass funnel. Evaporation of the filtrate and drying gave 6-(2-chloro-5-nitrophenyl)-8-methoxy-

2-(methylthio)pyrido[2,3-d]pyrimidin-7(8H)-one as a solid (52%).
LCMS (method A) 5.20 min; mass M-+H" 379; UV 220, 240, 290, 345 nm.

To a colorless suspension of sodium tungstate dihydrate (5.26 mmol) in acetic acid (400
mL) were added 6-(2-chloro-5-nitrophenyl)-8-methoxy-2-(methylthio)pyrido[2,3-d]pyrimidin-
7(8H)-one (52.3 mmol) and 30% ag. hydrogen peroxide (160 mmol) at room temperature under
an atmosphere of nitrogen. The reaction mixture was stirred at room temperature for 18 h. The
mixture was then concentrated to approximately 60 mL under reduced pressure. 500 mL of water
were added under rapid stirring. The precipitate was filtered and washed with an excess of water.
The remaining solid was dried in vacuum overnight to give 6-(2-chloro-5-nitrophenyl)-8-
methoxy-2-(methylsulfonyl)pyrido[2,3-d]pyrimidin-7(8H)-one as a solid (78%).

LCMS (method A) 4.95 min; mass M+H" 411; UV 220, 275, 325 nm.

6-(2-Chloro-5-nitrophenyl)-8-methoxy-2-(methylsulfonyl)pyrido{2,3-d]pyrimidin-7(8H)-
one (4.87 mmol), N, N-dimethylethane-1,2-diamine (11.3 mmol), and conc. aq. hydrochloric
acid (2.0 mL) were placed in a microwave vessel and dissolved in 2-propanol (18 mL). The
mixture was heated with microwave irradiation in a sealed vessel at 100°C for 15 min. The
reaction mixture was concentrated under reduced pressure and extracted with EtOAc. The
organic layer was washed with water and aqueous buffer (ag. KH,PO4 and NaOH. pH 7.0). The
aqueous layer was backextracted with EtOAc (4 x 50 mL). The organic layer was dried over
Na»SOy, filtered and concentrated under reduced pressure to give solid 6-(2-chloro-5-
nitrophenyl)-2-(2-(dimethylamino)ethylamino)-8-methoxypyrido[2,3-d]pyrimidin-7(8H)-one

that was used without furoom temperatureher purification (53%).
LCMS (method A) 4.53 min; mass M+H+ 419; UV 215, 320, 375 nm.

To an solution of 6-(2-chloro-5-nitrophenyl)-2-(2-(dimethylamino)ethylamino)-8-
methoxypyrido[2,3-d]pyrimidin-7(8H)-one (73.2 mmol) in EtOH (700 mL) were added conc. aqg.
hydrochloric acid (170 mL) and iron powder (732 mmol), and the mixture was stirred at 80°C for
6 h. The mixture was allowed to cool to room temperature and filtered through a pad of Celite.
The filtrate was diluted with EtOAc (700 mL) and washed with sat. aq. NaHCO3 (700 mL). The
aqueous layer was backextracted with EtOAc (8 x 300 mL). The organic layers were combined
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on silica gel (dichloromethane/triethylamine 95:5, followed by
dichloromethane/MeOH/triethylamine 90:5:5). The collected fractions were dissolved in

5  dichloromethane and washed with water to remove triethylamine salts. The aqueous layer was
backextracted with dichloromethane, the organic layers were combined, dried over Na,SOq,
filtered and evaporated to give 6-(5-amino-2-chlorophenyl)-2-(2-(dimethylamino)ethylamino)-8-
methoxypyrido[2,3-d]pyrimidin-7(8H)-one as a solid (32%).

LCMS (method B) 4.90 min; mass M+H" 389; UV 225, 295, 345 nm.

10
Example 3
Representative preparation of 4-chloro-N-(4-chloro-3-(2-(2-
(dimethylamino)ethylamino)-8-methoxy-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-6-
yl)phenyl)-3-(trifluoromethyl)benzamide
Cl o
/N\“/\NJ\N/ N0 Cl
H 0

15 ™

In a 3 ml vial equipped with a small triangular magnetic stirring bar was placed 6-(5-
amino-2-chlorophenyl)-2-(2-(dimethylamino)ethylamino)-8-methoxypyrido{2,3-d]pyrimidin-
7(8H)-one (348 pmol). Triethylamine (344 pmol) was added, followed by aliquots of DMF stock
solutions of HATU (320 pmol) and 4-chloro-3-(trifluoromethyl)benzoic acid (129 pmol), and

20  the mixture was stirred at room temperature over night. The solution was transferred to
maximum recovery HPLC vials and purified by prep. HPLC-MS. The collected fractions were
transferred to centrifuge vials and lyophilized, giving 4-chloro-N-(4-chloro-3-(2-(2-
(dimethylamino)ethylamino)-8-methoxy-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-6-yl)phenyl)-
3-(trifluoromethyl)benzamide as a solid (70%).

25 LCMS (method B) 6.81 min; mass M+H" 595; UV 240, 290, 340 nm.
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methoxy-7-ox0-7,8-dihydropyridof2,3-d]pyrimidin-6-yl)phenyl)-3-(3-chloro-4-

methoxyphenyl)urea
Ct o o
O u*u’:im
N
e \/\”)\N/ N o
O\

In a 3 ml vial equipped with a small triangular magnetic stirring bar was placed 6-(5-
amino-2-chlorophenyl)-2-(2-(dimethylamino)ethylamino)-8-methoxypyrido[2,3-d]pyrimidin-
7(8H)-one (165 pmol). A solution of 2-chloro-4-isocyanato-1-methoxybenzene in THF (2 mL,
129 mmol) was added, and the mixture was stirred at room temperature over night. The solvent

10 was allowed to evaporate over night, and the remaining solid was dissolved in DMSO,
transferred to maximum recovery HPLC vials and purified by prep; HPLC-MS. The collected
fractions were transferred to centrifuge vials and lyophilized, giving 1-(4-chloro-3-(2-(2-
(dimethylamino)ethylamino)-8-methoxy-7-ox0-7,8-dihydropyrido{2,3-d]pyrimidin-6-yl)phenyl)-
3-(3-chloro-4-methoxyphenyljurea as a solid (56%).

15 LCMS (method B) 6.56 min; mass M+H" 572; UV 230, 260, 345 nm.

Example 5
6-(4-Amino-2-chlorophenyl)-2-(2-(dimethylamino)ethylamino)-8-
methoxypyrido[2,3-d]pyrimidin-7(8H)-one

cl NH,

20 =
NaH (288 mmol) was suspended in DMF (370 mL) at 0°C under an atmosphere of
nitrogen. Dimethyl malonate (261 mmol) in DMF (30 mL) was added dropwise over a period of

20 min. at 0°C and stirring was continued at 0°C for 30 min. Then 1,2-dichloro-4-nitrobenzene
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(130 mmol) in DMF (35 mL) was added dropwise at 0°C over a period of 20 min. The mixture
was stirred at 70°C for 15 h. The reaction mixture was cooled to room temperature and quenched
with NH4C]. The solution was successively washed with EtOAc (1 x 100 mL, 1 x 250 mL) and
water (2 x 150 mL). To facilitate separation of the layers, sat. ag. NaCl (20 mL) was added. The
organic layer was separated and washed with sat. aq. NaCl (2 x 100 mL). The aqueous layer was
backextracted with EtOAc (2 x 50 mL). The organic layer was dried over Na2S04, filtered and
concentrated under reduced pressure. The crude material was recrystallized from EtOH to give

dimethy] 2-(2-chloro-4-nitrophenyl)malonate as a solid (74%).
LCMS (method C) 4.08 min; mass M+H+ 288; UV 210, 270 nm.

Dimethyl 2-(2-chloro-4-nitrophenyl)malonate (96 mmol) was suspended in acetic acid
(175 mL). Conc. sulfuric acid (3.5 mL) was added and the mixture was stirred at 80°C over
night. Water (30 mL) was added and the mixture was stirred at 100°C for 2 h. after which conc.
sulfuric acid (1 mL) was added. The mixture was stirred at room temperature over night. The
formed precipitate was filtered off and washed with water. The remaining solid was dried under

reduced pressure to give 2-(2-chloro-4-nitrophenyl)acetic acid as a solid (80%).
LCMS (method C) 5.87 min; mass (M-H)2—-429; UV 210, 280 nm.

2-(2-Chloro-4-nitrophenyl)acetic acid (67.2 mmol) was dissolved in DMF (500 mL) to
give a colorless solution. CDI (87 mmol) was added in one portion. The mixture was stirred at
room temperature until bubbling of the solution ceased. Methoxylamine hydrochloride (87
mmol) was added poroom temperatureion wise, and the resulting mixture was stirred at room
temperature over night. The resulting suspension was concentrated under reduced pressure to
100 mL and then diluted with EtOAc (1200 mL). The resulting solution was washed with water
(2 x 700 mL) and the aqueous layer was extracted back with EtOAc (2 x 600 mL). The organic
layers were combined and washed with sat. ag. NaHCOs (1 x 1200 mL) and sat. aq. NaCl (1 x
1200 mL). The organic layer was dried over Na;SOy, filtered and concentrated under reduced
pressure to give 2-(2-chloro-4-nitrophenyl)-N-methoxyacetamide as a solid (85%).

LCMS (method C) 3.03 min; mass M+H" 245; UV 210, 270 nm.

2-(2-Chloro-4-nitrophenyl)-N-methoxyacetamide (49.3 mmol) and 4-chloro-2-
(methylthio)pyrimidine-5-carbaldehyde (41.2 mmol) were dissolved in DMF (600 mL). The
solution was cooled to 0°C, and K2CO3 (91 mmol) was added in one poroom temperatureion.

The mixture was stirred at 0°C for 2 h and then at room temperature for 48 h. The reaction
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meth/] 44960 WaE phiaRe By kil ehedrixture for 4 h in EtOH and hot filtration of the

suspension through a sintered glass funnel. Evaporation of the filtrate and drying gave 6-(2-
chloro-4-nitrophenyl)-8-methoxy-2-(methylthio)pyrido[2,3-d]}pyrimidin-7(8H)-one as a solid
(63%).

LCMS (method A) 5.22 min; mass M+H+ 379; UV 215, 255, 340 nm.

Sodium tungstate dihydrate (0.633 mmol) was suspended in conc. acetic acid (55 mL). 6-
(2-chloro-4-nitrophenyl)-8-methoxy-2-(methylthio)pyrido[2,3-d]pyrimidin-7(8H)-one (6.33
mmol) was added, followed by 30% aq. hydrogen peroxide (2 mL). The mixture was stirred at
room temperature over night. The reaction mixture was concentrated under reduced pressure to 5
mL. The solution was diluted with water (100 mL) and the precipitate isolated by filtration,
washed with water and dried in vacuum to give 6-(2-chloro-4-nitrophenyl)-8-methoxy-2-
(methylsulfonyl)pyrido[2,3-d]pyrimidin-7(8H)-one as a solid (77%).

LCMS (method A) 4.97 min; mass M+H+ 411; UV 215, 265, 320 nm.

To a suspension of 6-(2-chloro-4-nitrophenyl)-8-methoxy-2-(methylsulfonyl)pyrido[2,3-
d]pyrimidin-7(8H)-one (4.74 mmol) in 2-propanol (15 mL) was added N, N-
dimethylaminoethylamine (47.4 mmol), followed by conc. hydrochloric acid (300 pL). The
mixture was heated with microwave irradiation in a sealed vessel at 100°C for 15 min.
Dichloromethane was added to the reaction mixture until solution. The solution was then
concentrated under reduced pressure to give 6-(2-chloro-4-nitrophenyl)-2-(2-

(dimethylamino)ethylamino)-8-methoxypyrido[2,3-d]pyrimidin-7(8H)-one as a solid (95%).

LCMS (method A) 4.47 min; mass M+H+ 419; UV 245, 340 nm.

To a solution of 6-(2-chloro-4-nitrophenyl)-2-(2-(dimethylamino)ethylamino)-8-
methoxypyrido[2,3-d]pyrimidin-7(8H)-one (8.36 mmol) in EtOH (300 mL) and conc.
hydrochloric acid (20 mL), iron powder (91 mmol) was added and the mixture was stirred at
80°C for 2 h. The mixture was then allowed to cool to room temperature and filtered through a
pad of Celite. The filtrate was diluted with EtOAc (300 mL) and washed with sat. aq. NaHCO;
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(300 mL). The aqueous layer was backextracted with EtOAc (8 x 150 mL). The organic layers
were combined and washed with brine (1 x 300mL). Drying of the organic layer over Na,SOs,
filtration and evaporation of the solvent gave 6-(4-amino-2-chlorophenyl)-2-(2-

(dimethylamino)ethylamino)-8-methoxypyrido[2,3-d]pyrimidin—7(8H)-one as a solid (43%).

LCMS (method B) 5.09 min; mass M+H" 389; UV 220, 245, 290, 345 nm.

Example 6

Representative preparation of 4-chloro-N-(3-chloro-4-(2-(2-
(dimethylamino)ethylamino)—S-methoxy-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-6-
yl)phenyl)-3-(trifluoromethyl)benzamide

Ci
CF3
/N\/\N)l\/
H

N N o
0 ~
In 2 6 ml maximum recovery HPLC vial equipped with a small triangular magnetic
stirring bar was placed 6-(5-amino-2-chlorophenyl)-2-(2-(dimethylamino)ethylamino)-8-
methoxypyrido[2,3-d]pyrimidin-7(8H)-one (347 umol). Triethylamine (344 pmol) was added,
followed by aliquots of DMF stock solutions of HATU (320 pmol) and 4-chloro-3-
(trifluoromethyl)benzoic acid (129 umol), and the mixture was stirred at room temperature over
night. The solutions were purified by prep. HPLC-MS. The collected fractions were transfefred
to centrifuge vials and lyophilized, giving 4-chloro-N-(3-chloro-4-(2-(2-
(dimethylamino)ethylamino)-8-methoxy—7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-6-yl)phenyl)~
3-(trifluoromethyl)benzamide as a solid (85%).

LCMS (method B) 6.86 min; mass M+H' 595; UV 235, 300, 350 nm.

Example 7

2,6-Dichloro—N-(4-chIoro-3-(2-(2-(dimethylamino)ethylamino)-s-methoxy-7-oxo—7,8-
dihydropyride[2,3-d]pyrimidin-6-yl)phenyl)-isonicotinamide
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To a solution of 2,6-dichloroisonicotinic acid (0.37 g) in 10 ml THF was added
diisopropylethylamine (0.449 mi) followed by HATU (0.733 g). After 10 min 1 ml DCM and 2
ml DMF were added. Then 6-(5-amino-2-chlorophenyl)-2-(2-(dimethylamino)ethylamino)-8-
methoxypyrido[2,3-d]pyrimidin-7(8H)-one (0.5 g) was added as solution in THF (10 ml) with 1
ml DCM and 2 ml DMF. The reaction was stirred at r.t. for 1 h. The reaction mixture was diluted
with 10 ml DCM, treated with 5 ml methanol and evaporated on 15 g alox (neutral).

The crude mixture was chromatographed on silica using a flashmaster system staroom
temperatureing with 90/10/1 (DCM/MeOH/TEA) going to 80/20/1 (DCM/MeOH/TEA) to give
1.09 g crude product.

50 mg of crude product were purified on prep HPLC-MS in MeCN / water (0.1% formic

acid) to give 25 mg purified final compound.

Example 8

2-Chloro-N-(4-chloro-3-(2-(2-(dimethylamino)ethylamino)-8-methoxy-7-o0x0-7,8-
dihydropyrido[2,3-d]pyrimidin-6-yl)phenyl)-6-diethylamino-isonicotinamide

I H
N

40 mg 2,6-dichloro-N-(4-chloro-3-(2-(2-(dimethylamino)ethylamino)-8-methoxy-7-oxo-
7,8-dihydropyrido[2,3-d]pyrimidin-6-yl)phenyl)-isonicotinamide and 50 pl diethylamine were
dissolved in 5 ml DMSO and heated at 100°C in the microwave for 10 min. Addition of further
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B: Biological Activity Assays (examples 9-12)

The biological activity and utility of the compounds of the invention can be demonstrated

by one or more assays including those described in more detail below.

Example 9: Determination of ICso values for inhibition of kinase activity

The in vitro inhibitory activity against protein kinases of compounds of the present

invention can be characterized by determining their ICsq values.

a) C-Raf (MAPH assay).

Kinase: C-Raf Raf-1 (truncated), active (Upstate; cat. no. 14-352)
Reaction Volume: 40 pl

Reaction Time: 60 min

Reaction Temperature: room temperature

Assay Plate: 96 well U bottom plate (Greiner, 650161)
MultiScreen-PH Plate: 96 well MAPH Filter Plates (Millipore, MAPHNOBS50)

Filter Washing Solution: 0.75% H3PO4

Scintillation Liquid: Supermix Liquid Scintillator (PerkinElmer, 1200-439)
Controls:

Negative Control (C-): 100 mM EDTA, no inhibitor

Positive Control (C+): no inhibitor

Reaction Buffer (final concentration):
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2 mM MnCl,
1 mM DTT
0.01% Tween20

Final Assay Concentrations:

Kinase: Use kinase conc. yielding 10% ATP turnover as

determined in titration experiment.

ATP: 5.78 M

Adenosine 5'-[y-*P}triphosphate:  12.5 pCi/ml (Amersham Biosciences, BF1000)

Substrate: Myelin Basic Protein 57.8 uM (Invitrogen, 13228-010)

Pipetting Sequence:

1)

2)

3)
4)
5)
6)
7)
8)
9)
10)

11)

Add 10 pl 4-fold concentrated substrate + 4-fold concentrated ATP in 3-fold

concentrated reaction buffer to each well of assay plate

Add 10 pl 4-fold concentrated inhibitor in 4% DMSO in H,O to each well except to
C- and C+ wells (starting point: final inhibitor concentration 10 pM; ICs

determination based on dilution series)

Add 10 pl 4% DMSO in H;O to C- and C+ welis

Add 10 pl 500 mM EDTA in H,O to C- wells

Add 10 pl 50 pCi/ml adenosine 5'-[y->*P]triphosphate in H,O to each well
Add 10 pl 4-fold concentrated kinase in Reaction Buffer to each well
Incubate 1 hr at room temperature

Add 10 p1 50 mM EDTA in H;O to each well except to C- wells

Prepare MAPH plates by adding 200 pul 0.75% H3PO4 to each well
Exhaust 0.75% H3PO;, using Millipore vacuum station

Add 60 pl0.75% H;PO4 to each well of MAPH filter plate
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13)

14)

15)
16)
17)

18)

filter plate

Lo L BhboL ot Ry s BemEaTl e 3R or vl

Incubate 30 min at room temperature

Wash each well of MAPH filter plates 3x with 200 ul 0.75% H3PO4 using Millipore

vacuum station

Add 20 pl scintillation liquid to each well of MAPH filter plate

Seal MAPH filter plate

Store MAPH filter plate 30 min in darkness

Quantify radioactivity using scintillation counter (MicroBeta, Perkin-Elmer)

b) C-Raf (IMAP assay)

Kinase: C-Raf

IMAP Assay:

Reaction Volume:
Reaction Time:
Reaction Temperature:
IMAP Incubation Time:
Assay Plate:

Compound Plate:

IMAP Binding Buffer A:

IMAP Binding Buffer B:

IMAP Binding Reagent:
Controls:
Negative Control (C-):

Positive Control (C+):

Raf-1 (truncated), active (Upstate; cat. no. 14-352)

8.0108 pl

60 min

room temperature

60 min

384 well U bottom, PP, bl;ack, low volume (Comning, 3676)
384 well U bottom, PS (Falcon, 3995)

Molecular Devices, R7282

Molecular Devices, R7283

Molecular Devices, R7207

no kinase, no inhibitor

no inhibitor
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Reaction buffer: 20 mM Hepes, pH 7.5
1 mM DTT
10 mM MnCl,
0.01% Brij35

Final Assay Concentrations:

Kinase: Kinase conc. yielding 50% substrate tumover as

determined in titration experiment
c-Raf (Upstate 14-352)
ATP: 487 uyM

Substrate: 5SFI-SGQLIDSMANSFV-NH, 400 nM (jpt Peptide Technologies GmbH,

Berlin, Germany)
IMAP Binding Solution: 75 % IMAP Binding Buffer A
25 % IMAP Binding Buffer B

IMAP Binding Reagent 1:300

Pipetting Sequence:
1) Add 6 pl 1.33-fold concentrated substrate + 1.33-fold concentrated ATP in 1-fold

concentrated reaction buffer to each well of assay plate

2) Add 10.8 nl 740-fold concentrated inhibitor in 100% DMSO to each well except to C-

and C+ wells using pintool (CyBio, Jena, Germany) (starting point: final inhibitor
concentration 10 uM; ICso determination based on dilution series)

3) Add 10.8 nl 100% DMSO to C- and C+ wells using pintool

4) Add 2 pl reaction buffer to C- wells

5) Add 2 pl 4-fold concentrated kinase in reaction buffer to each well except C- wells

6) Incubate according to reaction time at room temperature

7) Add 15 pl IMAP binding solution to each well

8) Incubate according to IMAP incubation time at room temperature

9) Measure fluorescence polarization (Analyst GT, Molecular Devices)
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c) B-Raf

Kinase: B-Raf deltal-415 (e.g.. Upstate Cat.No. 14-530)

Reaction Volume:
Reaction Time:
Reaction Temperature:
Assay Plate:

MultiScreen-PH Plate:

Filter Washing Solution:

Szintilation Liquid:
Controls:

Negative Control (C-):
Positive Control (C+):

Reaction Buffer:

Final Assay Concentrations:

Kinase:

ATP:

Adenosine 5'-[y-*P]triphosphate:

Substrate: MEK1 inactive

Pipetting Sequence:

40 pl

60 min

room temperature

96 well U bottom plate (Greiner, 650161)

96 well MAPH Filter Plates (Millipore, MAPHNOBS50)
0.75% H3PO4

Supermix Liquid Szintillator (PerkinElmer, 1200-439)

100 mM EDTA, no Inhibitor
no Inhibitor

20 mM Mops, pH 7.0

10 mM MgCl,

0.4 mM MnCl,

100 mM NaCl

1 mM DTT

0.01% NP40

Kinase conc. yielding 50% substrate turnover as

determined in titration experiment.
27.15 yM
12.5 pCi/ml (Amersham Biosciences, BF1000)

2 pM (Upstate 14-420)
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3)
4)
5)

6)
7)
8)
9)
10)
11)
12)

13)
14)

15)
16)
17)
18)

C- and C+ wells (starting point: final inhibitor concentration 10 uM; ICsg
determination based on dilution series)

Add 10 pl 4% DMSO 1n H,O to C- and C+ wells

Add 10 pl 500 mM EDTA in H,0O to C- wells

Add 10 pl 50 pCi/ml adenosine 5'—[y~3 3P]triphOSphatf: in H,0 + 4-fold cold ATP to
each well

Add 10 pl 4-fold concentrated kinase in reaction buffer to each well

Incubate 1 hr at room temperature

Add 10 pl 50 mM EDTA in H,O to each well except to C- wells

Prepare MAPH plates by adding 200 pl 0.75% H3PO4 to each well

Exhaust 0.75% H3PO4 using Millipore vacuum station

Add 60 pul 0.75% H3PO4 to each well of MAPH filter plate

Transfer 30 pl sample per well from assay plate to corresponding well of MAPH
filter plate

Incubate 30 min at room temperature

Wash each well of MAPH filter plates 3x with 200 pl 0.75% H3;PO4 using Millipore
vacuum station

Add 20 pl scintillation liquid to each well of MAPH filter plate

Seal MAPH filter plate

Store MAPH filter plate 30 min in darkness

Quantify radioactivity using scintillation counter (MicroBeta, Perkin-Elmer)

d) B-Raf/B-Raf (V600E) (SelectScreen™ Assay)

Selected compound of the present invention were tested in the Select Screen™ Kinase

Profiling Service (Invitrogen Corporation, Madison, WI 53719, USA) against B-Raf and the B-

Raf (V600E) [“V599E” in terminology used by Invitrogen], under conditions of non-disclosure,

non-dissemination and non-use.
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In brief, compounds 11 and 39 (see Table 1) were tested at Invitrogen against B-Raf and
the B-Raf (V600E), either with or without preincubation of kinase/test compound for 5 hours.
Table 9(d) shows the ICsy values that were observed in these experiments. Surprisingly, the
compounds of the present invention inhibit the B-Raf (V600E) mutant more strongly than wild-
type B-Raf. Furthermore, a much lower ICso value was observed after 5 hours of preincubation,
suggesting that the compounds of the present invention bind preferentially to a conformational

variant of the B-Raf kinases that is slowly formed in an equilibrium reaction.

Table 9(d)
Compound ICso [nM] B-Raf ICso [nM] B-Raf (V600OE)
w/o preincub.. | 5 h preincub. | w/o preincub. | 5 h preincub.
11 <250 <250 <100 <100
39 <10 <10 <5 <5

e) Other kinases

Compounds of the present invention can be shown to be inhibitors of other kinases,

including p38 and KDR, as well by using standard kinase inhibition assays.

Compounds of the present invention are tested for inhibitory activity against other
kinases, including tyrosine kinases and serine-threonine kinases, using assays known in the art,
such as those described in WO 06/002119. Selectivity of specific compounds or compound-
classes between various kinase enzymes or kinase families are investigated by comparison of the

ICso values obtained from such assays.

For example, selected compound of the present invention were tested in a standard
selectivity panel including c-Raf, p38, and 22 other kinases (Proteros biostructures GmbH,
Martinsried/Munich, Germany), under conditions of non-disclosure, non-dissemination and non-

use.

In brief, selected compounds of the present invention were tested at 1 mM in triplicates
against c-Raf, p38 as well as against Abl, Aktl, Aur A, c-Kit, c-Raf, Cdk1/CycB, Chkl, FGFR3,
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Fii3, YR GER TR iSR! TS I B ERRA b AR 4 P Catpha, PIk1, Ret, ROCK2, RSK 1, c-
Src, TIE2, and VEGF-R2. All test compounds inhibited c-Raf and p38 from about 70% to about
100%. c-Kit was inhibited by almost all compounds as well, though with lower inhibiton values
(from about 50% to about 90%. Compounds with R4 = ~NH-C(=0)-R® exhibited strong to
medium inhibitory activity against Fyn, Lyn, Src, and medium inhibitory activity against Abl
and Ret. Compounds with R4 = —NH—C(=O)—NH—R6 exhibited medium inhibitory activity
against Lyn, and low inhibitory activity against all other kinases. About 13 kinases were

inhibited by less than about 30% in every case.

Example 10: Improved affinity of compounds of the invention to B-Raf

Surprisingly, we find that compounds of the invention show improved binding affinity to
B-Raf protein in an in-vitro assay, even compared to structurally-related compounds that do not
have a substituent R? or R? in Formula (I) being: -NH-C(=0)-(NH),-(CH;),-R® (wherein x any y
are independently selected from O and 1; and R® is selected from substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl). Such structurally related compounds without
such a substitution are described in earlier filed patent applications: EP 06122344.2,
PCT/US2007/013299 and PCT/IB2007/054209.

Binding affinity (K;) of compounds of the invention is estimated using a modified FRET-
based (Fluorescence resonance energy transfer) HTRF (homogeneous time resolved
fluorescence) competition assay. Briefly, 7 nM of an N-terminal fusion of GST and the kinase
domain of B-Raf (“GST-B-Raf deital-415") is incubated for 120 min with 15 nM of Europium-
labeled anti-GST antibody (61GSTKLB; CisBio) to form an antibody/kinase complex labeled
with the Europium donor moiety. After addition of ImM “Compound X” labeled with Cy5 as
receptor moiety, various concentrations of test compounds of the invention are added, and the
decay of the FRET signal brought about by competition of the Compound X/B-Raf interaction
by test compound is recorded using the HTRF detection-mode of an Analyst® GT Multimode

Reader (Molecular Devices), with excitation at 340 nm and detection at 665 nm wavelengths.

The GST-B-Raf deltal-415 fusion protein is expressed and purified using standard

procedures from an appropriately constructed protein expression eukaryotic vector.
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Compound X is synthesized by standard procedures, and is labeled with Cy5 briefly as

described below.

Compound X

Approximately 400 nmol of Compound X in DMSO (50 pl) is added to 250 - 350 nmol
Cy5 mono-reactive dye pack (PA25001; Amersham Biosciences) in the presence of a molar-
equivalent (to Cy5) of DIEA (di-isopropyl-ethylamine; Hiinig Base), and is incubated overnight
at room temperature in the dark. The resulting Cy5-labeled Compound X is purified by HPLC
with a reverse phase column (C18, 5um) using a gradient of aqueous TFA and MeCN

(acentonitrile), and its purity is determined by mass spectrometry.

The test-compound concentration- and time-dependent decrease in FRET signal resulting
from HTFR of the Compound X/B-Raf complex is used to estimate the Kops for each
concentration of test compound (Excel Fit, IDBS using the model y = y™+ y**exp(-Kops)t), and a
subsequent plot of the Kqps values against test-compound concentration enables estimated of Kon
and Kog from linear regression of such data using the model Kops = Kon [test-compound] + Ko

K; is then determined for each test compound of the invention as K; = Koy/Kosr-

Using this methodology (or analogous other methodologies to determine affinity, such as
fluorescence cross-correlation spectroscopy), compounds of the invention are found to generally
show improved binding affinity to B-Raf compared to structurally-related compounds that do not
have a substitution at R> or R* of Formula (I) being: —NH—C(=O)-(NH),(-(CHz)y-R6 (wherein x
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any y are independently selected from 0 and I; and R® is selected from substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl). For example, compounds of the
invention generally show K; values below 100 nM (such as between 20 and 50 nM) and the
structurally-related compounds generally show K values of greater than 100 nM (such as 150 to
500 nM).

Example 11: In vitro anti-proliferative activity of compounds of the present

invention against proliferation of cancer cell lines carrying BRAF V600E mutations

We observed the surprising finding that compounds of the invention were useful in

inhibiting proliferation of HT-29 tumor cells (see Table 3).

Cells were exposed to the test compounds at various concentrations appropriate to
determine an ICsg, for 72 hours, and cell proliferation was measured using the SRB assay
according to Shekan et al (J Natl Cancer Inst (1990) 82, 1107-112) in order to estimate the ICso

values shown in Table 3.

Briefly, cells were plated in 96 well dishes 24 hours prior to compound addition at the

densities specified in Table 11.1.

Table 11.1
A-375 CRL-1619 V600E 3500
SK-MEL-28 HTB-72 V600E 9000 _
HT-29 HTB-38 V600E 9000 |-
A-431 CRL-1555 wildtype 9000
PC-3 CRL-1435 wildtype 4000
IMR-90 CCL-186 wildtype 8000

The assay was terminated with the addition of ice cold 10% TCA after growth medium
has been removed and the plates were incubated over night at 4°C. The plates were then washed
5 times with water and 100ul of a Sulforhodamine B solution (4%) was added to each well. The
plates were then incubated for 10 minutes at room temperature before removal of unbound dye
by washing with 1% acetic acid. The bound dye was solubilized with 10 mM Trizma base and
the absorbance read at OD520.

Inhibitory activity of the compounds was calculated as % inhibition of cell proliferation

compared to cells treated with the solvent (DMSO). Table 3 represents the ICso values for
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inhiblit?o%p of pééll alg?oﬁt%;atilog R Cc%}'t!aigacr:&gpeougés Iof the invention showing that the
compounds demonstrated a clear and pronounced anti-proliferative activity specifically towards

cancer cell lines carrying the BRAF V600E mutation.

Example 12: Activity of compounds in xenograft tumor models

With this assay we demonstrate the activity of compounds of the present invention
against tumor cells in an in-vivo xenograft model.

METHODS:

Compound preparation

Compounds of the present invention (see Table 1) are prepared for i.p. administration in a
biocompatible vehicle (e.g. in 10% DMA/50% PEG300/water; or in 5% Cremophor EL/5%
ethanol/90% saline). All preparations are made freshly and injection volumes are adjusted to

body weight (resulting in compound dosages of, for example, between 40 and 80mg/kg mouse).
Mice/Husbandry.

Mice are obtained from Charles River Laboratory (CRL), housed in static microisolators,
and provided ad libitum with water and an irradiated standard rodent diet (Purina Pico-Lab
Rodent Diet 20).

Standard Protocol.

Experiments in Athymic mice.

Athymic nw/nu female mice (6-8 weeks old) from CRL are allowed to acclimate for at
least 4 days. Human HT-29 cells (ATCC) colon carcinoma cell line are cultured in McCoy’s
medium (ATCC) supplied with 10% FCS and 1% Pen/Strep. The 2nd passage of cells with
approximately 80% confluence is used in the study. Briefly, on Day 0, mice are inoculated with
0.1 ml (total 5x10° cells) of HT-29 cell suspension (50x10° cells/ml in McCoy’s medium without
supplements mixed 1:1 with Matrigel) by a subcutaneous injection into the lower right flank
under light anesthesia. When the average tumor weights reaches above 100mg, animals with an
appropriate tumor size are selected and are randomly divided into treatment groups (10 animals
each).
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Tumor growth and body weight are monitored and recorded twice a week. Tumors are
measured by determining the length and width of the tumor with a digital caliper. Tumor weight
is estimated using the following formula: Tumor Weight (mg) = (w? x 1) / 2 where w = width and

1 = length in mm of the tumor.

Tumor Growth Inhibition (TGI) % is calculated as follows: %TGI = 100(1-T/C) where T
is the mean tumor size of a compound treated group on a given day, and C is the mean tumor

size of the vehicle control group on the same day.

‘Toxic deaths are defined as deaths caused by compound treatment and not by advanced
disease state. A death is considered toxic if the animal dies within 1 week after the final
compound treatment and the tumor size has not reached 1000 mg non-tumor related deaths after

this point are recorded, but not considered toxic deaths.

One group .is treated with vehicle only (e.g. 10%DMA/50% PEG300/40% ddwater, po),
and three groups of mice per compound and treatment schedule are treated with the respective
compound in increasing amounts (e.g. with 40, 60 and 80 mg/kg doses dosed for five or ten

days).

Mice are sacrificed when their tumors reach the 1000 mm® endpoint volume. Treatment
efficacy is determined as Log Cell Kill (LCK). LCK is a calculation that determines the
percentage of tumor cells that are presumably killed after the initiation of treatment and can be
used as a quantitative measure of efficacy: LCK = (T-C) / (3.32)(Td) where T = is the mean time
required for the treatment group of mice to reach 1000 mg in size, C = the mean time for the
control group tumors to reach 1000 mg in size, Td = is the Tumor Doubling time estimated from
the linear regression analysis from a semi-log growth plot of the control group tumors during
exponential growth and 3.32 = the number of doublings required for a population to increase 1-
logl0 unit. Each LCK unit represents 1-logl0 unit of cell killing (e.g., 1 LCK = 90% kill, 2
LCK = 99% kill, etc.).

C: Selection and development of drug candidates
Example 13

In order to select the most appropriate compound to enter further experiments and to

assess its suitability for use in a therapeutic composition for the treatment of disorders and
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inhibeRAPeUE tipeb atolddileC stich entai kinask) ﬁ&?rr{ehhirhbtﬂy I0s¢) | or NiBBibition of
proh%egt-llc_)llrl acrgs a panel]of tun%{' cell lines, and tumor growth inhibition or reduction data and
survival data from in vivo animal models. Furthermore, such experiments may also include the
elucidation and/or determination of the mechanism of action of the subject compound, the target
or target profile of the subject compound, and other characteristics of the subject compound,
such as the binding affinity of the compound to the target(s) or the binding site of the compound
on the target(s) and pharmacokinetic properties. Such experiments may also include molecular

modelling of the drug-target interaction and the identification of metabolites formed after

administration.

The compound that shows the most appropriate results for ICso for target inhibition,
inhibition of cell proliferation, spectrum across various tumor cell lines, inhibition of tumour
growth or tumour reduction data and/or animal-survival data, and/or other features, including
ADME, pharmacokinetic and pharmacodynamic properties, may be chosen to enter further
experiments. Such experiments may include, for example, therapeutic profiling and toxicology in

animals, phase I clinical trials in humans and other clinical trails.

kkk

One skilled in the art readily appreciates that the present invention is well adapted to carry out
the objects and obtain the ends and advantages mentioned, as well as those inherent therein. The
methods and reagents described herein are representative of preferred embodiments, are
exemplary, and are not intended as limitations on the scope of the invention. Modifications
therein and other uses will occur to those skilled in the art. These modifications are encompassed

within the spirit of the invention and are defined by the scope of the claims.

Those skilled in the art will recognize, or be able to ascertain using no more than routine
experimentation, many equivalents to the specific embodiments of the invention described
herein. Such equivalents are intended to be encompassed by the following claims. Those skilled
in the art will also recognize that all combinations of embodiments, combination of aspects or

features of the claims described herein are within the scope of the invention.
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Table 1: Exemplary compounds of the present invention

No.

Compound Structure

Compound Name

4-Chloro-N-{4-chloro-3-[2-(2-
dimethylamino-ethylamino)-8-
methoxy-7-ox0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl}-
phenyl}-3-trifluoromethyl-

benzamide

5-tert-Butyl-2H-pyrazole-3-
carboxylic acid {4-chloro-3-[2-
(2-dimethylamino-
ethylamino)-8-methoxy-7-oxo-
7,8-dihydro-pyridof2,3-
d]pyrimidin-6-yl]-phenyl} -

amide

10

3,4-Dichloro-N-{4-chloro-3-
[2-(2-dimethylamino-
ethylamino)-8-methoxy-7-0xo-
7,8-dihydro-pyrido{2,3-
d]pyrimidin-6-y1]-phenyl}-

benzamide

11

5-tert-Butyl-2-methyl-2H-
pyrazole-3-carboxylic acid {4-
chloro-3-{2-(2-dimethylamino-
ethylamino)-8-methoxy-7-oxo-
7,8-dihydro-pyrido[2,3-
d]pyrimidin-6-yl]-phenyl}-

amide
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345 22

N-{4-Chloro-3-[2~(2-
o o dimethylamino-ethylamino)-8-
N N F methoxy-7-0x0-7,8-dihydro-
12 /RVAWJH( "o AJ7[:1;1 pyrido[2,3-d]pyrimidin-6-yl]-
H RN F phenyl}-3-fluoro-4-
trifluoromethyl-benzamide
1-Methyl-1H-indole-2-
carboxylic acid {4-chloro-3-[2-
“ o (2-dimethylamino-
13 ! j“,\t = E")kﬁ@ ethylamino)-8-methoxy-7-oxo-
TN o 7,8-dihydro-pyrido[2,3-
) d]pyrimidin-6-yl]-phenyl}-
amide
N-{4-Chloro-3-[2-(2-
ci o . dimethylamino-ethylamino)-8-
N ﬁ(fil" F methoxy-7-ox0-7,8-dihydro-
Mo A~ ALK A ] pyrido[2,3-d]pyrimidin-6-yl]-
H N ! phenyl}-2-methoxy-5-
trifluoromethyl-benzamide
N-{4-Chloro-3-[2-(2-
ol o o dimethylamino-ethylamino)-8-
N Y\p\" methoxy-7-o0x0-7,8-dihydro-
15 /vaNJLN/ o ﬁkﬁjyz pyrido[2,3-dJpyrimidin-6-yl]-
H RN F phenyl}-2-methoxy-4-
trifluoromethyl-benzamide
N-{4-Chloro-3-[2-(2-
c j\/@i} dimethylamino-ethylamino)-8-
16 | N,/tffﬁz JF methoxy-7-0x0-7,8-dihydro-
TN o pyrido[2,3-d]pyrimidin-6-ylJ-
) phenyl}-2-(4-chloro-3-
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trifluoromethyl-phenyl)-
acetamide
N-{4-Chloro-3-[2-(2-
cl dimethylamino-ethylamino)-8-
o} F
F methoxy-7-oxo-7,8-dihydro-
17 { N| e N F
B e . pyrido[2,3-d]pyrimidin-6-yl}-
H o< pheny!}-4-fluoro-3-
trifluoromethyl-benzamide
3-Chloro-N-{4-chloro-3-[2-(2-
c o] dimethylamino-ethylamino)-8-
cl
18 /hll\/\ )"‘,\t ~ EJ@/ methoxy-7-o0xo0-7,8-dihydro-
N"N"N"To . e
b o pyrido{2,3-d]pyrimidin-6-yl}-
phenyl}-benzamide
5-tert-Butyl-N- {4-chloro-3-{2-
cl o o (2-dimethylamino-
| NSNS N ethylamino)-8-methoxy-7-oxo-
N e o 7,8-dihydro-pyridof2,3-
" °~ d]pyrimidin-6-yl]-phenyl}-2-
methoxy-benzamide
N-{4-Chloro-3-{2-(2-
al . dimethylamino-ethylamino)-8-
2 | N /Yp\'f i methoxy-7-ox0-7,8-dihydro-
/N\/\NJ\N/ S0 M i pyrido[2,3-d]pyrimidin-6-yl]-
H o F phenyl}-2-fluoro-4-
trifluoromethyl-benzamide
3-Chloro-N-{4-chloro-3-[2-(2-
c o} dimethylamino-ethylamino)-8-
N XY N -7- -7.8-di -
’ /r!l\/\N/&N/ [ QJ\Q\O methoxy-7-ox0-7,8-dihydro
a oo a ! pyrido{2,3-d]pyrimidin-6-yl]-
phenyl}-4-methoxy-benzamide
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3,5-Dichloro-N- {4-chloro-3-
a o [2-(2-dimethylamino-
N N cl ethylamino)-8-methoxy-7-oxo-
l )
22 N~ A AR, 7,8-dihydro-pyrido[2,3-
H BN c d)pyrimidin-6-yl]-phenyl}-
benzamide
N-{4-Chloro-3-[2-(2-
cl dimethylamino-ethylamino)-8-
o) F
N/\/(f@\NJD)( F methoxy-7-0xo0-7,8-dihydro-
| . F
A I RPN P N SR pyrido[2,3-d)pyrimidin-6-yl]-
H o~ phenyl}-2-fluoro-5-
trifluoromethyl-benzamide
N-{4-Chloro-3-[2-(2-
o dimethylamino-ethylamino)-8-
0 F
N/Yfi)\rq)‘\@)( F methoxy-7-0xo-7,8-dihydro-
' \ F
il I NN S N S pyrido[2,3-d]pyrimidin-6-yl]-
H REN phenyl}-3-trifluoromethyl-
benzamide
N-{4-Chloro-3-[2~2-
ol dimethylamino-ethylamino)-8-
o
N /Y\/E@N )K/@ methoxy-7-0x0-7,8-dihydro-
| \ F .
25 N~ A A, H F pyrido[2,3-d]pyrimidin-6-yI]-
H o< phenyl}-2-(3-trifluoromethyl-
phenyl)-acetamide
N-{4-Chloro-3-[2-(2-
o ~ dimethylamino-ethylamino)-8-
o o)
N/YfilN § N\) methoxy-7-0x0-7,8-dihydro-
| h
26 /N\/\NJ'\N/ N o i Lon pyrido[2,3-d]pyrimidin-6-yl]-
H o~ phenyl}-2-morpholin-4-yl-
isonicotinamide
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o . N- {4-Chloro-3-[2-(2-
" /ng"‘ dimethylamino-ethylamino)-8-
27 /'L\/\N/“\N/ Yo H E:Lo methoxy-7-ox0-7,8-dihydro-
H o @ pyrido[2,3-d]pyrimidin-6-yl]}-
phenyl}-4-phenoxy-benzamide
N-{4-Chloro-3-[2-(2-
cl o i dimethylamino-ethylamino)-8-
PN N F methoxy-7-oxo0-7,8-dihydro-
28 | v~ A A, r'fJ\QXF pyrido[2,3-d]pyrimidin-6-yl]-
H o F phenyl} -3-fluoro-5-
trifluoromethyl-benzamide
2-Chloro-N- {4-chloro-3-[2-(2-
ol o . dimethylamino-ethylamino)-8-
y Tfi)\N )D)( methoxy-7-ox0-7,8-dihydro-
2 | A~ ALK ] pyrido[2,3-d]pyrimidin-6-yl]-
H N phenyl}-5-trifluoromethyl-
benzamide
4-Chloro-N-{4-chloro-3-[2-(2-
o F dimethylamino-ethylamino)-8-
i F_C};_F methoxy-7-oxo0-7,8-dihydro-
30 /,L\/\N)Nn\; N\ . E)ﬁC, pyrido[2,3-d]pyrimidin-6-y1])-
H o< phenyl}-3-trifluoromethoxy-
benzamide
5-tert-Butyl-2-phenyl-2H-
pyrazole-3-carboxylic acid {4-
c o Q chloro-3-[2-(2-dimethylamino-
31 | N/pr \N.N ethylamino)-8-methoxy-7-oxo-
- N\/\thI\N/ NSo P ¢ 7,8-dihydro-pyrido[2,3-
H o~ d]pyrimidin-6-yl]-phenyl}-
amide

79




230, 260, 345 41 B: 6.85 576 220, 270, 345 42 B:6.85

594 220, 260, 340 43 B:6.65 542 225, 265, 350 44
WOB®/B901564 265, 345 45 B 6.94 600 225, 265, ZEE/ERZ009/002930

B: 6.69 542 220, 265, 345 47 B: 6.93 590 220, 260, 340

3-Chloro-N- {4-chloro-3-[2-(2-

¢ 0 dimethylamino-ethylamino)-8-
| NS '?'J\@CI methoxy-7-0x0-7,8-dihydro-
* /N\/\EJ\N/ g ° T ¢ | pyrido[2,3-d]pyrimidin-6-yl]-
) .\©/ phenyl}-4-(3-fluoro-

benzyloxy)-benzamide

N- {4-Chloro-3-[2-(2-

T“p\ 0 dimethylamino-ethylamino)-8-
l NTSTS N methoxy-7-oxo-7,8-dihydro-
33 N~y PP g - y e y
pyrido[2,3-d]pyrimidin-6-y1]-

phenyl}-benzamide

N-{4-Chloro-3-[2-(2-
ol dimethylamino-ethylamino)-8-
0
methoxy-7-oxo0-7,8-dihydro-
34 | N| NS ':l F T
/N\/\NJ\ z H . pyrido[2,3-d]pyrimidin-6-yl]-
~ phenyl}-4-trifluoromethyl-

benzamide

N-{4-Chloro-3-[2~(2-

cl o . dimethylamino-ethylamino)-8-
F
| Nﬁ\/p\,1 . methoxy-7-o0x0-7,8-dihydro-
| ¥
35 - N~y 2oy H pyrido[2,3-d]pyrimidin-6-yl]-

F phenyl}-3,5-bis-

trifluoromethyl-benzamide

2-Chloro-N-{4-chloro-3-[2-(2-

Yc'p o ¢ dimethylamino-ethylamino)-8-
I NS ’I‘)K© methoxy-7-oxo0-7,8-dihydro-
36 7~ N\/\NJI\ Z N H . s e qe

' pyrido[2,3-d]pyrimidin-6-yl}-
phenyl}-benzamide

80



48 B: 6.88 594 220, 255, 290, 345 49 B:6.91 594 225,

260, 345 50 B: 7.09 644 220, 260, 345 6 B: 6.86 595
WO28%/1369§, 350 51 B: 6. 70 591 230, 300, 350 52 PETEP39/002930

611 230, 300, 350 53 B: 5.43 605 225, 295, 350

37

Ci o
/N\/\’I'J\N/ o M
H oo

4-tert-Butyl-N-{4-chloro-3-[2-
(2-dimethylamino-
ethylamino)-8-methoxy-7-oxo-
7,8-dihydro-pyrido[2,3-
d]pyrimidin-6-yl}-phenyl}-

benzamide

38

4-Chloro-N-{4-chloro-3-[2-(2-
dimethylamino-ethylamino)-8-
methoxy-7-ox0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl]-
phenyl}-benzamide

39

Ci
o F F .
PR seasars
N
H oo

N-{4-Chloro-3-[2-(2-
dimethylamino-ethylamino)-8-
methoxy-7-oxo0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl]-
phenyl}-2-fluoro-3-

trifluoromethyl-benzamide

40

6-Fluoro-1H-benzoimidazole-
2-carboxylic acid {4-chloro-3-
[2-(2-dimethylamino-
ethylamino)-8-methoxy-7-oxo-
7,8-dihydro-pyrido[2,3-
d]pyrimidin-6-ylj-phenyl}-

amide

1-{4-Chloro-3-[2-(2-
dimethylamino-ethylamino)-8-
methoxy-7-0x0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl]-
phenyl}-3-(3-chloro-4-

methoxy-phenyl)-urea

81




(303)

54 B: 5.94 579 225, 250, 300, 350 55

B: 7. 08

651 225, 300, 350 56 B:6.92 615 235, 270, 300, 340 57
WORB009138815609 230, 255, 295, 345 7

PCT/EP2009/002930

1-{4-Chloro-3-[2-(2-
o F F dimethylamino-ethylamino)-8-
j‘\ O)(F methoxy-7-o0x0-7,8-dihydro-
41 ' YT NN ido[2,3-d]pyrimidin-6-y1]
/N\/\r:l/kN/ o M H pyr ,3-d]pyr y
H 0. phenyl}-3-(4-trifluoromethyl-
phenyl)-urea
1-{4-Chloro-3-[2-(2-
cl E dimethylamino-ethylamino)-8-
0
a ' ’ /T\I\Q\'?‘ JL'.‘ /Q;Z i methoxy-7-0x0-7,8-dihydro-
N~ ANy HOH F pyrido[2,3-d]pyrimidin-6-yl}-
H o< phenyl}-3-(4-fluoro-3-
trifluoromethyl-phenyl)-urea
1-{4-Chloro-3-[2-(2-
cl dimethylamino-ethylamino)-8-
2L -
43 | N,/Y\p\'ﬂ JLN . methoxy-7-0x0-7,8-dihydro-
/N\/\NJ\N/ N o H H pyrido[2,3-d]pyrimidin-6-yl]}-
H o~ phenyl}-3-(3-chloro-phényl)-
urea
1-(4-tert-Butyl-phenyl)-3-{4-
chloro-3-[2-(2-dimethylamino-
cl
,?L ethylamino)-8-methoxy-7-oxo-
44 l NS NN - -
N~y J\N, o H H 7,8-dihydro-pyrido[2,3-
H N d]pyrimidin-6-yl]-phenyl}-
urea
1-{4-Chloro-3-[2-(2-
o o dimethylamino-ethylamino)-8-
1,00 -
. I N,/Tp\'ﬂ J\'}' methoxy-7-o0x0-7,8-dihydro-
Mo~y APy B OH pyrido[2,3-d]pyrimidin-6-yl]-
H o< phenyl}-3-(4-phenoxy-
phenyl)-urea
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231,

268,
WO 2009/130015

C. 2.49 562 292,
345 59 225,

341 58
C 2.58 571

227, C 2.67 597

PCT/EP2009/002930

46

a
8Ly
| NOT S N© N
H
/N\/\NJ\N/ N o H
H o

1-{4-Chloro-3-[2-(2-
dimethylamino-ethylamino)-8-
methoxy-7-0x0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl]-
phenyl}-3-(4-chloro-phenyl)-

urea

47

e

N o)

0\

1-{4-Chloro-3-[2-(2-
dimethylamino-ethylamino)-8-
methoxy-7-0x0-7,8-dihydro-
pyrido[2,3-d)pyrimidin-6-yl]-
phenyl}-3-(4-methyl-3-
trifluoromethyl-phenyl)-urea

48

cl
o(]
F
N NJ\N
N P H OB OFF T
o~
NN
H o

1-{4-Chloro-3-[2-(2-
dimethylamino-ethylamino)-8-
methoxy-7-ox0-7,8-dihydro-
pyridof2,3-d]pyrimidin-6-yl]-
phenyl}-3-(2-fluoro-3-
trifluoromethyl-phenyl)-urea

49

1-{4-Chloro-3-[2-(2-
dimethylamino-ethylamino)-8-
methoxy-7-0x0-7,8-dihydro-
pyrido{2,3-d]pyrimidin-6-yl]-
phenyl}-3-(2-fluoro-5-
trifluvoromethyl-phenyl)-urea

S0

1-(3,5-Bis-trifluoromethyl-
phenyl)-3-{4-chloro-3-[2-(2-
dimethylamino-ethylamino)-8-
methoxy-7-0x0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl]-
phenyl}-urea

&3




266, 347 60 228, C.2.85 611 270, 344 61
C. 2.51 613 265, 335 62 C. 1.88 626 (314) 255,
WO8¢9/1§0015032 PCT/EP2009/002930
4-Chloro-N-{3-chloro-4-{2-(2-
H a dimethylamino-ethylamino)-8-
: F
“ N\((jS(F methoxy-7-oxo0-7,8-dihydro-
6 N XYy ™= o - T
| - -6-yll-
N~y /&N/ Ay pyrido[2,3-d]pyrimidin-6-yl]
H N phenyl}-3-trifluoromethyl-
benzamide
N-{3-Chloro-4-[2-(2-
" F dimethylamino-ethylamino)-8-
1 F
G NYQX methoxy-7-oxo-7,8-dihydro-
S | )N'\ﬁ\/ig@ 0 o pyrido[2,3-d]pyrimidin-6-yl}-
- \/\E N g o phenyl}-2-methoxy-4-
b trifluoromethyl-benzamide
4-Chloro-N-{3-chloro-4-[2-(2-
H )‘/G[Cl dimethylamino-ethylamino)-8-
“ N o methoxy-7-oxo-7,8-dihydro-
52 ! NS ° T ido[2,3-d]pyrimidin-6-ylJ-
AN~ AP o pyrido{2,3-d]pyr y
H N phenyl}-3-trifluoromethoxy-
benzamide
N-{3-Chloro-4-{2-(2-
dimethylamino-ethylamino)-8-
H N o
cl N N methoxy-7-o0xo-7,8-dihydro-
53 | NP ° pyrido[2,3-d]pyrimidin-6-yl]-
|
/N\/\NJ\N/ N"So phenyl}-4-(4-methyl-
" O~ piperazin-1-ylmethyl)-
benzamide
N-{3-Chloro-4-[2-(2-
H / N - . 3
cl No A NN dimethylamino-ethylamino)-8-
54 | N/Y\fg o o methoxy-7-0x0-7,8-dihydro-
I
/N\/\I‘ﬂ)\N/ N"So pyrido[2,3-d]pyrimidin-6-yl]-
i °~ phenyl}-2-morpholin-4-yl-




C. 2.83 599 272,
343 64

341 63 227,

198, D 5.70 585 256,

WO 2009/130015

D: 5.41 571 254,

PCT/EP2009/002930

isonicotinamide

55

o,

H
Ct
N Cl
| N RN o
1
N
- \/\l:l)\N/ N o
H (0N

3-Chloro-N-{3-chloro-4-[2-(2-
dimethylamino-ethylamino)-8-
methoxy-7-ox0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl]-
phenyl}-4-(3-fluoro-
benzyloxy)-benzamide

56

S-tert-Butyl-2-phenyl-2H-
pyrazole-3-carboxylic acid {3-
chloro-4-[2-(2-dimethylamino-
ethylamino)-8-methoxy-7-oxo-
7,8-dihydro-pyridof2,3-
d]pyrimidin-6-yi]-phenyl}-

amide

57

N-{3-Chloro-4-[2-(2-
dimethylamino-ethylamino)-8-
methoxy-7-o0x0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl]-
phenyl}-2-(4-chloro-3-
trifluoromethyl-phenyl)-

acetamide

|
c o}
[ N N | = a
! H
/N\/\N Z N =N
|

2,6-Dichloro-N-(4-chloro-3-(2-
(2-
(dimethylamino)ethylamino)-
8-methoxy-7-0x0-7,8-
dihydropyrido[2,3-
d)pyrimidin-6-yl)phenyl)-

isonicotinamide

85




344
WD 2009/ 130015PCT/ EP2009/ 002930 66 D:

194,

65 D 4.25 614 251,

WO28PB001§4, 253, 343 67 D 4. 82

(307) 292, 343
4.37 640
PCT/EP2009/002930

2-Chloro-N-(4-chloro-3-(2-(2-
: (dimethylamino)ethylamino)-
c 0 Q 8-methoxy-7-o0x0-7,8-
58 | N,/\r\fg\uk[:('q dihydropyrido[2,3-
AN NN N0 N e
N 5 & d}pyrimidin-6-yl)phenyl)-6-
) pyrrolidin-1-yl-
isonicotinamide
2-Chloro-N-(4-chloro-3-(2-(2-
(dimethylamino)ethylamino)-
c o] | 8-methoxy-7-0x0-7,8-
s9 | ! — /"\N\/ N\ ] N :N S dihyd.ro;.>y'rido[2,3-
u o a d]pyrimidin-6-yl)phenyl)-6-
) dimethylamino-
isonicotinamide
2-Chloro-N-(4-chloro-3-(2-(2-
o o (dimethylamino)ethylamino)-
N N N O 8-methoxy-7-0x0-7,8-
60 | A~ ALK, H s dihydropyrido[2,3-

H N c d]pyrimidin-6-yl)phenyl)-6-
pyperidin-1-y)-isonicotinamide
2-Chloro-N-(4-chloro-3-(2-(2-
(dimethylamino)ethylamino)-

@ o (o 8-methoxy-7-0x0-7,8-
61 | NS NS N dihydropyrido[2,3-
N~ AP N0 N o

b o o d]pyrimidin-6-yl)phenyl)-6-
morpholin-4-yl-
isonicotinamide

a o N 2-Chloro-N-(4-chloro-3-(2-(2-
6 | NS NS N (dimethylamino)ethylamino)-
/N\/\E)\N/ 2 o c/lN 8-methoxy-7-0x0-7,8-
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731 (366) 198, 253 343 Table 3: Inhibition

val ues of exenpl ary conpounds (columms 2 and 3); and
WOV 13P1Bon of tunor cell growth (columms 4 aR§T4)P2009/002930

Compound nunber Bi ochem cal inhibition [% C- Raf

Bi ochem cal inhibition [9% p38 CELLULAR ICso [jIM

HT- 29 [B-Raf V600E nutant] A-431 CELLULAR ICso [JIM

[B-Raf wildtype] 3 nd nd <5 >10 9

dihydropyrido[2,3-
d]pyrimidin-6-yl)phenyl)-6-(4-
methyl-piperazin-1-yl)-

isonicotinamide

2-Chloro-N-(4-chloro-3-(2-(2-

(dimethylamino)ethylamino)-

Cl o '/
g I NN N N 8-methoxy-7-ox0-7,8-
/N\/\r:lJI\N/ N So RN dihydropyrido[2,3-
o< c d]pyrimidin-6-yl)phenyl)-6-
diethylamino-isonicotinamide
2-Chloro-N-(4-chloro-3-(2-(2-
ci o (dimethylamino)ethylamino)-
H
6 | Nl/Tf@\ﬂ B N~ 8-methoxy-7-o0x0-7,8-
N~y A7 N dihydropyrido[2,3-
N"NTNo
H o~ c d]pyrimidin-6-yl)phenyl)-6-
ethylamino-isonicotinamide
2-Chloro-N-(4-chloro-3-(2-(2-
(dimethylamino)ethylamino)-
d o} H 8-methoxy-7-o0x0-7,8-
N
64 | JN‘\ j A N \N dihydropyrido[2,3-
' \/\N N N (e} Z T
' o & d]pyrimidin-6-yl)phenyl)-6-
isopropylamino-
isonicotinamide

2-Chloro-N-(4-chloro-3-(2-(2-

(dimethylamino)ethylamino)-

“ 0 " 8-methoxy-7-0x0-7,8-
N
65 PSS V) ~N" | dihydropyrido[2,3-
b \/\N N Z . . g
- ) d]pyrimidin-6-yl)pheny!)-6-(2-

dimethylaminoethylamino)-

isonicotinamide
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nd nd >10 >10 10 >70% >70% <5 >10 11 nd nd <10 >10 12

nd nd <10 >10 13 nd nd <10 >10 14 rid rid <5 >10
WO 2009/130015

PCT/EP2009/002930

66

cl
Q H
N
| N’\ x u l\ \@
/N\/\'?'/I\N/ NSo N N
H oL cl

2-Chloro-N-(4-chloro-3-(2-(2-
(dimethylamino)ethylamino)-
8-methoxy-7-0x0-7,8-
dihydropyridof2,3-
d]pyrimidin-6-yl)phenyl)-6-1-
methyl-piperidine-4-ylamino)-

isonicotinamide

67

2-Chloro-N-(4-chloro-3-(2-(2-
(dimethylamino)ethylamino)-
8-methoxy-7-0x0-7,8-
dihydropyrido[2,3-
d]pyrimidin-6-yl)phenyl)-6-(4-
(4-methylpiperazin-1-yl)-

benzylamino)-isonicotinamide

88




15 nd nd <5 >10 16 >70% >70% <5 >10 17 >70% >70% <5
>10 18 >70% >70% <10 >10 19 rid nd 2 2 WO
WO200013485015PCT/ EP2009/ 002930 20 nd PCT/EP2009/002930

Table 2: Characterization of exemplary compounds

Mass
Compound HPLC retention . uv
Number | time [Method: min] [M+H] - [nm]
(IM+2H)]

3

B: 6.81 595 240, 290, 340
9

B: 6.38 539 230, 290, 345
10

B: 6.72 561 235, 295, 345
11

B: 6.52 553 235, 280, 340
12

B:6.70 579 235, 290, 345
13

B: 6.63 546 230, 330
14

B: 6.65 591 230, 290, 350
15

B: 6.66 591 230, 295, 345
16

B: 6.77 609 230, 345
17

B: 6.68 579 225, 290, 350
18

B: 6.49 527 230, 290, 350
19

B: 6.85 579 225, 295, 345
20

B: 6.58 579 235, 290, 340
21

B: 6.49 557 230, 290, 345
22 B: 6.76 561 230, 285, 345

89



nd >10 >10 21 nd nd <5 >10 22 nd nd <5 >10 23 >70%
>70% <5 > 10 24 >70% >70% <5 >10 25 nd nd <5 >10 26

WO 2009/130015 PCT/EP2009/002930

23

B: 6.56 579 230, 290, 340
24

B: 6.60 561 230, 295, 345
25 225, 250, 290,

B: 6.60 575 150
26 225, 250, 295,

B: 5.93 579 e
27

B: 6.80 585 225, 285, 350
28

B: 6.70 579 230, 290, 345
29

B: 6.62 595 230, 295, 345
30

B: 6.85 611 235, 295, 340
31

B: 6.85 615 225, 290, 345
32

B: 7.03 651 225,295, 345
33

B: 6.21 493 230, 290, 345
34

B: 6.61 561 230, 290, 345
35

B: 6.92 629 230, 290, 350
36

B: 6.28 527 225, 290, 350
37

B: 6.80 549 230, 285, 345
38

B: 6.49 527 235, 340

90



>70% >70% <10 > 10 27 >70% >70% <5 <10 28 >70% >70% <5
>10 29 nd nd <10 >10 30 >70% >70% <5 >10 31 -70% >70%

WO@QO%I]}@OIS PCT/EP2009/002930

39

B: 6.57 579 230, 290, 345
40

B: 6.42 551 230, 310, 340
4

B: 6.56 572 230, 260, 345
41

B: 6.85 576 220, 270, 345
42

B: 6.85 594 220, 260, 340
43

B: 6.65 542 225, 265, 350
44

B: 6.97 564 265, 345
45

B: 6.94 600 225, 265, 345
46

B: 6.69 542 220, 265, 345
47

B: 6.93 590 220, 260, 340
48 . 220, 255, 290,

B: 6.88 594 s
49

B: 6.91 594 225, 260, 345
50

B: 7.09 644 220, 260, 345
6

B: 6.86 595 235, 300, 350
51

B: 6.70 591 230, 300, 350
52

B: 6.90 611 230, 300, 350
53 B: 5.43 605 225, 295, 350
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32 >70% >70% <5 <10 33 nd nd >10 >10 34 nd nd <10 >10

35 nd nd <5 >10 36 nd nd >10 >10 37 >70% >70% <5
WO 2009/130015 PCT/EP2009/002930

(303)
54 225, 250, 300,
B: 5.94 579 350
55
B: 7.08 651 225, 300, 350
56 235, 270, 300,
B: 6.92 615 240
57 230, 255, 295,
B: 6.82 609 245
7 231,
C:2.49 562 292,
341
58 227,
C: 2.67 597 268,
345
59 225,
C:2.58 571 266,
347
60 228,
C:2.85 611 270,
344
61 265,
C: 2.51 613 335
62 626 255,
C:1.88 (314) 335
8 232,
C:2.83 599 272,
341
63 227,
D: 5.41 571 254,
343
64 198,
D: 5.70 585 256,
344
614 194,
65 1
D: 4.25 251,
(307) 292,
343
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<10 38 nd nd >10 >10 39 >70% >70% <5 > 10 40 nd nd >10
>10 4 >70% >70% <10 > 10 41 >70% >70% <5 <10 42 >70%

WO)Z?Q}UAQOOIS PCT/EP2009/002930
66 194,
D: 4.37 (321)640 253,
343
67 198,
D: 4.82 36 6)731 253
343

Table 3: Inhibition values of exemplary compounds (columns 2 and 3); and inhibition of

tumor cell growth (columns 4 and 5)

CELLULAR CELLULAR
ICs0 [UM] ICso [UM]
Biochemical Biochemical HT-29 A-431
Compound | inhibition [%)] inhibition [%] [B-Raf V60OE [B-Raf
number C-Raf p38 mutant)] wildtype]
3 nd nd <5 >10
9 nd nd >10 >10
10 >70% >70% <5 >10
11 nd nd <10 >10
12 nd nd <10 >10
13 nd nd <10 >10
14 nd nd <5 >10
15 nd nd <5 >10
16 >70% >70% <5 > 10
17 >70% >70% <5 >10
18 >70% >70% <10 >10
19 nd nd ? ?
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<5 <10 WD 2009/ 130015PCT/ EP2009/ 002930 43 >70% >70%
<5 >10 44 >70% >70% <5 <5 45 nd nd <5 <10 46 nd nd <5
WO9¢/18901570% >70% <5 >5

PCT/EP2009/002930

20 nd nd >10 >10
21 nd nd <5 >10
22 nd nf‘l <5 >10
23 >70% >70% <5 >10
24 >70% >70% <5 >10
25 nd nd <5 >10
26 >70% >70% <10 >10
27 >70% >70% <5 <10
28 >70% >T70% <5 >10
29 nd nd <10 >10
30 >70% >70% <5 >10
31 ~70% >70% <35 <10
32 >70% >70% <5 <10
33 nd nd >10 > 10
34 nd nd <10 >10
35 nd nd <5 > 10
36 nd nd > 10 > 10
37 >70% >70% <5 <10
38 nd nd > 10 > 10
39 >70% >70% <5 >10
40 nd nd >10 > 10
4 >70% >70% <10 > 10
41 >70% >70% <5 <10
42 >70% >70% <5 <10
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48 nd nd <5 >10 49 nd nd <5 >10 50 >70% >70% <5 <10 6

<5 <10 51 nd nd <5 <10 52 nd nd <5

WO 2009/130015 PCT/EP2009/002930
43 >70% >70% <5 >10
44 >70% >70% <5 <5
45 nd nd <5 <10
46 nd nd <5 > 10
47 >70% >70% <5 >5
48 nd nd <5 >10
49 nd nd <5 > 10
50 >70% >70% <S5 <10

6 <35 <10
51 nd nd <5 <10
52 nd nd <5 <10
53 nd nd > 10 >10
54 nd nd > 10 >10
55 nd nd <5 <10
56 nd nd <5 <10
57 nd nd <10 <10 ‘
7 nd nd <10 >10
58 nd nd <5 <10
59 nd nd <5 >10
60 nd nd <5 <10
61 >70% >70% <S5 >10
62 nd nd <35 >10
8 >70% >70% <5 <10
63 nd nd <5 > 10
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10

15

<10 53 nd nd >10 >10 54 nd nd >10 >10 55
56 nd nd <5 <10 57 nd nd <10 <10 7 nd nd

nd nd <5 <10

WO 2009/130015 PCT/EP2009/002930
64 >70% >70% <5 >10
65 nd nd <10 >10
66 nd nd <10 >10
67 nd nd <5 <10

Table 4: Substitution pattern at R® for exemplary compounds:

Compound 32:

Substituent R®: substituted aryl

aryl =phenyl
Substituent A (m-Cl) = -[(R*™),] withn=1: R®' =-C]

Substituent B (p-OR) = -[(R%™),] with n = 3: R®' = -O-R*, R®? = -aryl; RS* = -F

Compound 52:

Substituent R®: substituted aryl

aryl =phenyl
Substituent A (p-Cl) = -[(R®™),] withn =1: R%' = CI
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<10 >10 58 nd nd <5 <10 59 nd nd <5 >10 60 rid nd <5

<10 61 >70% >70% <5 > 10 62 nd rid <56 >10 8 >70%
WO 2009/130015 PCT/EP2009/002930

Substituent B (m-OCF;) = -[(R’™),] with n = 4: RS' = -0-R% R®2, R?, R¥= .F

Compound 67:

Substituent R®: substituted heteroaryl
H
N

~X

|

=N
Cl

(J

N
|

heteroaryl =pyridy!
Substituent A (2-ClI) = -[(R*™),] withn = 1: R¥' =-CI

Substituent B (6-NHR) = -[(R®™),] with n = 4: RS = -NR®y; R® = -aryl; R® = -
heterocycloalkyl; R = -alkyl

10

Equivalents

Those skilled in the art will recognize, or be able to ascertain using no more than routine
experimentation, many equivalents to the specific embodiments of the invention described

15 herein. Such equivalents are intended to be encompassed by the following claims.

All of the above-cited references and publications are hereby incorporated by reference.
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>70% <5 <10 63 nd rid <5 >10 WO
2009/ 130015PCT/ EP2009/ 002930 64 >70% >70% <5 >10 65 nd

WORH094PH1S10 66 nd nd <10 >10 67 nd nd <5 PCT/EP2009/002930
CLAIMS:
1. A compound having a structure represented by formula (I)
RA R3
N ~ AN R4
P
R N l}l O
O, s
R
&y
5 or any tautomeric form thereof, wherein

R! is selected from hydrogen, -NH;, and substituted or unsubstituted: -NH-C;¢-alkyl,
-NH-cycloalkyl, -NH-heterocycloalkyl, -NH-C;¢-alkylene-OR’, and -NH-C1.6-alky1ene;NR72;

R? is selected from hydrogen, -balogen, -methyl, -CH,F, -CHF,, -CF;, -O-methyl,
-O-CHzF, -O-CH_Fz, and -O-CF 3,

10 one of R* and R* is hydrogen, and the other is ~NH-C(=0)-(NH),-(CH,),-R%, wherein x

and y are independently selected from 0 and 1;

R’ is selected from hydrogen, and substituted or unsubstituted: -alkyl, -alkenyl, —alkynyl,
-cycloalkyl, -cycloalkenyl, -(C-linked-heterocycloalkyl), ~(C-linked-heterocycloalkenyl), —aryl,
and —heteroaryl;

15 R® is selected from substituted or unsubstituted aryl, and substituted or unsubstituted
heteroaryl;

Ris independently selected from hydrogen and -C;¢-alkyl;
or any pharmaceutically acceptable salt or N-oxide thereof:
provided, however, that compound (A) is excluded:

Cl o
ot
;\l N T;l (o)

N~
20 -0
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<10 Tabl e 4: Substitution pattern at R6 for
exenpl ary conpounds: Conpound 32: Substituent RG6:
WO0¥ér3PR1§t ed aryl aryl =phenyl Substituent APCHEE2§09/402930
-[(Rsm)] with n = 1:. Rsl = C- Substituent B (p-OR) =
-[(RsM3: Rsi . _0_Ra; RS2 rj with n == -aryl; Rs3 =
-F Conpound 52: Substituent R6: substituted aryl 15
aryl =phenyl Substituent A (p-Cl) = -[(Rsm,)] with n
= 1. Rsi = -A WD 2009/ 130015PCT/ EP2009/ 002930
Substituent B (m OCF3) = -(AQRsnr] with n =4: Rsl =
-0 _Ra; Rs25 R53, R, _F heteroaryl =pyridyl Substituent
2. A TE:&ohjpotind bf &5if) 1,]whatdid RN issubstitited orunsebstiaetd® INHLCS Ralkylene-
B (6-NHR) = -[(Rsmn] with n = 4: Rsl = -N(Ra)2; Rs2 =
N(R)%stryl; Rs3 = - heterocycloallcyl; Rs4= -alkyl 10
Equj val ent s ) Those skilled in the art will
3. r etlyfiompaundipt qrims hjog 24 phezdle Br fselseigd fiogr lvdraas and hderine.
routi ne experinmentation, many equivalents to the .
4 sphls FrEPoU AR RIS OTAITRA P Ao Rids exledtikiicar substiuted or

unsub @ttt d-aliSH oAb AL LA uBsEBulcAt 8RERLyE.0 be
enconpassed by the follow ng clains. ,KI | of the

5. aboyEcomipotsl sRNBmaN) GAsreR T iPURdth@at i ons are her eby
i ncorporated by reference. WO

6. 2008 cbaYtRPSINFHRANAHNBA28 36 uiel AirbBnted b fSrARPOEA)D

having a structure represented by formula (1)
(1) Sor any tautongric forrﬁsthereof, wherein

N X ~ R4
Ho M
I?I N ITI 0o
CH O
~~h N
HC CH,
XR
(Ia)
or any tautomeric or stereoisomeric form thereof, wherein X is selected from —O- and
-NR’-.
7. The compound of claim 6, wherein X is -NR’.
8. The compound of claim 1, wherein the compound is selected from:

4-Chloro-N-{4-chloro-3-[2-(2-dimethylamino-ethylamino)-8-methoxy-7-0xo0-7,8-
dihydro-pyrido[2,3-d]pyrimidin-6-yl]-phenyl} -3-trifluoromethyl-benzamide;

5-tert-Butyl-2 H-pyrazole-3-carboxylic acid {4-chloro-3-[2-(2-dimethylamino-
ethylamino)-8-methoxy-7-o0x0-7,8-dihydro-pyrido[2,3-d)pyrimidin-6-yi]-phenyl} -amide;

3,4-Dichloro-N-{4-chloro-3-[2-(2-dimethylamino-ethylamino)-8-methoxy-7-0x0-7,8-
dihydro-pyrido[2,3-d]pyrimidin-6-yl]-phenyl}-benzamide;

5-tert-Butyl-2-methyl-2 H-pyrazole-3-carboxylic acid {4-chloro-3-[2-(2-dimethylamino-
ethylamino)-8-methoxy-7-oxo-7,8-dihydro-pyrido{2,3-d]pyrimidin-6-yl]-phenyl} -amide;
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Rl is selected from hydrogen, -NH2, and substituted or
unsubstituted: -NH Clal kYL -NH cycl oal kyl

WO/ 1{8418r ocycl oal kyl , - NH Cl. 6-all cyl ene- OR7 PCAHEF2009/002930
-NH C1. 6- al kyl erl e- NR72; R2 is selected from
hydr ogen, -hal ogen, -nethyl, -CH2F, -CHF2, -CF3,
-0-nmethyl, -0-CH2F, -0-CHF2, and -0-CF3; 10one of R3
and R4 is hydrogen, and the other is
-NH-C(=0)-(NH)"-(CH2)y-R6, wherein x and y are
i ndgparntiao3HQ-(3-dirrahyshino @thylhniing)-&-methoxy-7Rxoi 7%8-dihydro-

Py Tl T SR - ﬂuiqﬁﬁgffﬁﬁﬁér%%@yﬂ?ﬁmmde
- X ];C/:K* ﬁﬁ,b( Ey ‘ﬂ%(fl%'¥ le.r&g} ’ﬁl‘%&?l {)4 -chloro-3-[2-(2-dimethylamino-ethylamino)-8-

methok =7 lok8lyerldifipdre pacaeth, gall];kﬁmih:h -6-yI}piényl jadifide;

-heteroaryl; 15R6 is selected from substituted or

unzsi{bsimarume[d (ardyihethﬁmlnSlw@uarﬁlub)e@ln@fhowsmsm 8-uihodho-
heteroaryl; R7 is independently selected from hydrogen

pyridgly3- dleyﬂaudawyxl} phspylarympheraicelitarearihy-beeeeptanl e
salt or N-oxide thereof; provided, however

co%ﬁﬁlﬁ’éor(’ A)-[2 (- dgggh)aagxao-eﬁglamlm -8- methoxy—7—oxto h7 g -dihydro-
pyrld%PZ) "TP?Q%EE 26N IEPRAPY 0B ASK) -4 M flucfometh-vepraRaEnd  Of

reéin R is substituted or unsubstit uted

Nb‘l‘{@(lh@ora-bk[ﬂ(Q@M@ﬂﬁ&o-et%laﬁh@ -S-RIIRMNY-Rb-7c8-aih)Erol

2, Wwherein is selected from hydrogen and
pyrld@[ﬂ 3efinyeimidin- 6ﬂ>ﬂ]eplwawybéuﬁ4cph&roériyﬂe@remeﬁlybmw%agetwds,
wherein R5 is selected from substituted or

un¥A<ihlero3ld-(2-imsthylaming-edylrsipe)o§ -agthoxy-trexatist-fihydred
pyrldofly § ldﬁ@l‘m&m 655'1] ﬂmﬁyl?gl%@ @-@hu&%ﬁk%ﬂbe%ﬁﬁ@' nRSis

e conpound claim 1 having a structure

r ejltﬁﬁ,?mve{i; éhYorE aUah ﬁuﬁéﬂ?})lammo QhyBdR¥ind a&ﬂn@(ﬁ%&ﬂr §-d 35 -7,8-

st er eoi soneri ¢ formthereof wheréin X’is sel ecte
dihydropyride[2, 34 pyrimiNines-yl]- Phenvﬂﬂebmnqatdsnd of claim®6,

wherein X is -Ne. 8. The conpound of claim1, wherein

t hetaroRpyhNd 4rohlose B d 4 2-dinfatlyamino-ethylamino)-8- methoxy-7-0x0-7,8-

a5 RO A 01 858 2l TS AR g- o ! ami no
0y A0 B B o B s 74 i
pyrido[2,3- d]pyrumdm—6-y1]-phenyl}-2-ﬂuoro—4-triﬂuoromethyl—benzamide;

3-Chloro-N- {4-chloro-3-[2-(2-dimethylamino-ethylamino)-8-methoxy-7-ox0-7,8-
dihydro-pyrido{2,3-d]pyrimidin-6-yl]-phenyl} -4-methoxy-benzamide;

3,5-Dichloro-N-{4-chloro-3-{2-(2-dimethylamino-ethylamino)-8-methoxy-7-0x0-7,8-
dihydro-pyridof2,3-d]pyrimidin-6-yl]-phenyl} -benzamide;

N-{4-Chloro-3-[2-(2-dimethylamino-ethylamino)-8-methoxy-7-ox0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl]-phenyl}-2-fluoro-5-trifluoromethyl-benzamide;

N-{4-Chloro-3-[2-(2-dimethylamino-ethylamino)-8-methoxy-7-ox0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl]-phenyl}-3-trifluoromethyl-benzamide;

N-{4-Chloro-3-[2-(2-dimethylamino-ethylamino)-8-methoxy-7-oxo0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl]-phenyl}-2-(3-trifluoromethyl-phenyl)-acetamide;
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5-tert-Butyl - 2H pyrazol e- 3-carboxylic acid
(4-chl oro-342- (2- di net hyl am noet hyl am no) - 8- net hoxy- 7-
WORY/1BOYESdi hydr o- pyri do[ 2, 3- 4pyri m di n- 6-y1] - BR&EAPRY09/002930

-am de; 3,4-Dichl oro- N

{4-chl oro-3-[ 2- (2-di net hyl am no- et hyl am no) - 8- net hoxy-

7-oxo-7,8- 20

dlhydro pyrido[ 2, 3-d] pyri m di n-6-yl] - phenyl } - benzam de
5-tert-Butyl - 2- net hyl - 2H pyr azol e- 3- car boxyl i c

aCN-C{4 Chloro-3-[2-(2- dlmethylammo -ethylamino)-8-methoxy-7-o0x0-7,8-dihydro-

or.o- 3 t.hyl am noet hyl am no) - 8- nethoxy 7-
Pl i ol iy
{ { A égm%ggﬁ (¢S RTRIR P 2 RYIASIBO I METHORYS ] - oaoﬁe% ﬁ@xgm
pyrido nwayﬁmwlmnqﬂ]oméﬁmlam.e%o@ PALdagi n- 6-yl ] - phenyl}
-fluoro-4-tri fluoronethyl-benzam de;

- Met(yChickb131 D42 dl et SAmB QWA dnfinCs - theftdx & M-oxo-7 8 -dihydro-
| or 0- 342- ( 2- di net hyl ami no- et hyl am no) - 8-

pyrideg, hélvyﬂvucbscé -yl rswaylh;ﬁdﬂwwrmﬂwom@ bpnzamide;
pyrimdin henyl } -am de; 5N
P ot b §-chlsre 3 1o rirbeshsaaming.cem faioai oy gy tonoE-

dihydfo P¥Rdof2 8-4Fh Eliﬁ-6-yl]-phenyl} S-mﬂuoromethyl—benz ide;
pyri do[ 2, 3-d] py 6-yl ] - pheny1} oxXy-5-trifl

UQf@HB?dJNluQﬁrb%@-mﬁ'-zmmthlth-ml -7- -
4- Chl or o-{3 é [ ?mst heylyam ng eetyhaflmnor%8 m)et-hgxyne Oﬁox7y8-

dihydro-pyxidof2 8- aﬂmm iarfyyll-nbenyd - 3tréflyppornathakiyrbeazapite; phenyl }
-2-met hoxy-4-trifl uoronet hyl - benzam de;

(&-erBy %nlzenyw%pmﬂyﬁawmyleq anjd hthierp- 38E2n(@tchmx5hylammo-
oy B SR L o oy e S

N-
oo g ehlores 22 dimathylamino-eitylaming)-E-methory: 7:0x0:7.&
dihydrospyrido[ 2.3 ] ibyyiakridipyi- y@o@@%bﬁnomwnﬁkﬁwﬁ@mﬁmw }
-4-fluoro-3-trifluoronethyl-benzam de;
3- N #-6ihbordd3-[2-(2-dimethylamino-ethylamino)-8-methoxy-7-o0x0-7,8-dihydro-

P S P B Dy syl penyi |

I .
(LR R e min fymatteneT ose R e
pwldOMd]byﬂﬂudﬂn-Ewmxe@y}44€tﬁﬂ[1&r,oﬁxe41yl-benzamide;
pyri m di n-6-y1]-phenyl} -2-nethoxy-benzam de;
N-N-{4-Chloro-3-[2-(2- dlmethylammo-ethylammo) -8-methoxy-7-o0x0-7,8-dihydro-

t -8-neth -

nyld{? féip?r Hi IS o b CHMPP AR 1] - pheny!
i—: ?or Jg]é-c“or I?»Lf? (? HE me%yylan%gg-%a?nnlammo) 8-methoxy-7-0x0-7,8-
dlhydrét-pgmicqne a@#‘ﬁnﬂ:&nm VigphnlyBnbenearsidy | ami no) - 8- met hoxy- 7

- 0X0- 7, 8-
dl&;édtﬁ&;tﬂ}']v-l{d-@hl%rog}@i W&W@ﬂdﬁmﬁo-&é}bﬂhﬁﬂﬂhﬁethoxy— 7-0x0-7,8-

oxy-benza Di chl or o- N-

dlhy‘trﬁpbfﬂ‘igﬁ?’é “@W?‘“’(‘é‘ntﬁ H%PWBWWFM am no) - 8- met hoxy- 7
%&Eéfﬂsﬂ e{gflc O(fjor g [g yr I do[ﬂélﬂ?mlﬁg %trlllyl{zrl]m?r:or)] SGmé%&xy-p ?))rc]o I7}8-

dlhycﬁé-%yﬁdc;{zé R &Y ARGy ygtw&aﬁm ;no) - 8- et h
oXy- 7- 0xo- 7, 8- di hydr opyri

[ 3\/ Q4M6B@Q23ﬂ&%ﬂﬁ@-@ﬂ)¥liammo) 8- methoxi' -7-0x0-7,8-dihydro-

uor o-5-trifl uoronet hyl -benzam d

pyrldpazq%ﬁ]mmdgzté y(]zzhew}b@rtwomrﬁﬁ@ﬂwmwbyhm@angdmt hoxy- 7
- 0X0- 7, 8-di hydro- pyrido[ 2, 3-4pyri m di n-6- A- phenyl }
-3-trifluoronethyl-benzam de; N-
(4- Cnhl or 0- 342- ( 2- di net hyl am no- et hyl am no) - 8- net hoxy- 7
- 0X0- 7, 8-di hydr opyri do[ 2, 3-ci pyrri m di n-6-y1] - phenyl}
-2-(3- trlfluoronethyl phenyl ) - acet am de;
{4- Chl oro- 3-[ 2- (2- di et hyl am no- et hyl am no) - 8- nethoxy-
7- 0xo-7, 8-di hydropyrido [2, 3-cipyrimdin-6- yI] - phenyl
) -2 nDrpholln 4 yI-|son|cot|nan1de

o o, L Y ~ a1 —
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10di hydr o- pyrido[ 2, 3-di pyri m di n-6-y11-phenyl }-3-trifl
uor onet hoxy- benzat ni de;

WOR00%3PURyt y| - 2- phenyl - 2H pyr azol e- 3- car boxy| PETALREY/002930
{4-chl oro- 3-[ 2- (2-di et hyl am noet hyl am no) - 8- net hoxy-7
-0X0 -7, 8-di hydro-pyrido[2,3-d]pyrimdin-6-yl]

- phenyl - am de; 3-Chl oro- N-

{4-chl oro- 342- ( 2- di net hyl am no- et hyl am no) - 8- net hoxy-7
- 0X0- 7, 8- di hydro- pyri do[ 2, 3-ci pyri m di n-6-y1] - phenyl }
- 46-F Biofd- Lidibenzo emizydodexY-rarbexylia nicid 4 -chiobb-3-[2-(2-dimethylamino-

T AT SR T

-b d
( o BB 342 - impt N mige-so sy PG T om0 Tk B0 7
pyrxdo@bgbd]]'),yﬁmﬁﬁlﬂﬂ-ﬁqllpﬂ)éhyl(}l@[ @-chistbaymétidgiphefyly- ih;leaphenyl }
-4-trifluoronethyl-benzam de;

{ 4t le(;l‘ogo %{2 - eammmﬁxhweamammgtshmkmmymbx&vrﬁe&hpaw
|
Pﬁldfb?pij F]Péfﬂf”?“ﬁgd%p%ef%}tﬁ o= tslﬂyq?mﬁwéh@hepyberea

1241% t”g%? g - benzam de, Chl or o-

( AU EhiBlog-445 (- dimg “HW sﬂwﬁz}m&)ﬁ‘ymﬁh?wd oaoﬂér%x@;

pyrldoP%Sld]?)yﬂrmdi'xh By el 130@- fﬁ\%t@?»%%étﬁéthyl phenyl)-urea
6-y1J- phenyl -benzam de; But yl - N-

{4r Calots-342¢4- mswmnnm mﬁmﬁi)izy : L 1Ry
?437 E(S) d;ﬁh§/dro pyri do[ 2 yri ntkf}%m?% IrTghenyltf

pﬂldo%@mlrg@m-égm -R§pYs 3+ QQ_chioro-p enyl)-urea;
{4-chl oro-342-( 2- di net hyl am no- et hyl am no) - 8- net hoxy- 7
- ox¢- t?rfsButbdmh\?l&Wb?rﬁ-rcrn@&[ 3- [é(%ﬁwﬁhymwe@ymmqawemth?xyﬁ-

oxo7§’-% 88 ido[2,3-d]pyrimidin-6-yl]-phenyl
gl or%$34 érl met hylya]rrl? ﬁgy }et“fm am no) - 8- met hoxy-7

? @hl%rijJ[’fZ/ @2’ @ity Hitnihd- et%yl%mﬁﬁ@) 'Sr%éjth&y@ YRd-7 @nﬁﬁpdro

| uoro-3-trifl uoromethyl -benza
PledeMﬁ dipyomidin-petAhenyh éa(ﬁd?hen@(-y@é%pmmzn c acid
{4-chl oro-342-(2-di met hyl am no-
etlh{A-ahiormo} {%(%m&ymwx@meMShth@ypypxo @.8-dily,dso-

1- {4-Chl
pyndA@/fw ﬁl@&% no eﬁgk’% Ru)re 8- met ngy 7-0x0-7
X Ejdb}ﬂg OP f xy- 4 engﬁnﬁupg%éf%}' PQ)?O”%S c;xhydro
PyrldPHZsMPmllmdS&Q-y(]&hdnﬁhﬁﬁyrhmthyid—teiﬂhgrbmnihybbheaymdwxy -7

- 0X0- 7, 8-di hydro- pyrido[ 2, 3-d] pyri m di n-6-y1] - phenyl
-3- .@hlpro-3- [b&@mﬁywmmheﬁhyllam:mb Ganethoxy- -0xb~7,8-dihydro-

ol A T 5 o}
31 544('3{1101%% PZ é & a%ﬁjongé%;{mm%pgwetlzoxy-fom 7,8-dihydro-

pyr1d{>[42 LCiffpeririddde-y) phehytp S HQ! fuotad rifluosontiydpheSA)nEtd oXy - 7
- 0X0- 7, 8- di hydr o-

10p@rﬁ Hm{uiﬂl&rahmylkphzd{lpaﬁ{%&]orcph@nm }in‘r&t}(y&nﬁhd)-@ﬂ@taﬁﬁﬁ)) 8-
meth?él 578 s kAR G SRR %‘5#63& 8- et hoxy- 7
@g? RS 7P e Zyﬁmsg Bttt} Bmectons T ore 1.

dxhydilo ga-lldli[zzs-i’ijp{yﬁnﬁcﬁniél-ﬁ]ibﬁ&ibgm -HiFuSfomsthybaRimfteTet hoxy- 7
- 0X0- 7, 8-di hydropyri do[ 2 d] pyrim d| n- 6-y1] - phenyl )

- (ﬂcabww%(pmmyﬂy)mm&amy&&lﬁo) 8-methoxy-7-0x0-7,8-dihydro-
or 0- 342- ’L(]Z di met hyl azni no- et hyl am no) - 8- et Hoxy-

pyrldg[zo&ﬂpy;ru'gldm ﬁy wgenyé}fﬁ%hc[xg-%u—@uoromethyl -benzamide;
pyrim di n-6-y1] - phenyl) -3-(4-chloro-phenyl)-urea;
1-

{4- Chl or 0- 342- ( 2- di net hyl am no- et hyl am no) - 8- net hoxy- 7
- 0X0- 7, 8-di hydropyrido [ 2, 3-djyri m di n-6-yl] -phenyl}
-3-(4-nmethyl -3-trifluoronethyl -phenyl)-urea;

1-

{4- Chl or 0- 342- ( 2- di net hyl ar ni no- et hyl am no) - 8- met hoxy-
7-oxo-7, 8-di hydro-

1 o ~ a1
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1-
{4- Chl or 0- 342- ( 2- di r net hyl am no- et hyl am no)
WOR0QYF00AS 3. di hydr opyri do[ 2, 3-d] pyri m di n- 6- yl]PCEfFé’H%S’%OZ”O

-3-(2-fluoro-5-trifluoromethyl-phenyl)-urea;
1-(3,5-Bis-trifluoronethyl-phenyl) - 3-

{4-chl oro- 342- (2- di net hyl am no- et hyl am no) - 8-

nmet hoxy- 7- oxo- 7, 8- di hydro- pyri do[ 2, 3-ci pyri m di n-6-y1]
-phenyl) -urea; 254-Chloro-N

{ 34-Chloes-y- %4raﬂaﬁmémo&tm4mﬁbp&hm&omt&bw?7

dmydrgwﬁﬁgoaﬂ %grpgﬁ,;ﬁ%hg hBSFoimtthagy bezdiitze? o™
g?.ﬁ%(? 4%0( & dl 035 Yq%vfelit)h l&}% 063,37 xoﬁéﬂ&p’% -

pyrldogz- Mﬂ?ﬂﬁt’dlﬂcétﬂ] f)lhdﬂ?l} onet-hythyIsp adih-8 8ilmethy!)-benzamide;

4- Chl or o-

{3qu1@n@04 [[22(2(c12m&hﬂeﬁqhﬁéléﬁf9mﬁn6f—mkﬂe&mx?ﬂ)dx8 TRuMA-
-7,8- di hydro-pyrido [2,3-d]pyrimdin-6-ylI']-p
pyndew ?]Pb’fs‘m“%"i* ors o hRgehold thrsdpicotnamide.

&E{ [[2- (2-di et hy] am no- et hyl am no) - 8- met hox
7 55 Blo-B- ey B s P B P By
dihy&mw)?'lg;ﬁ%h UPd]ByﬁmlﬂlnLdil%H-g)ﬂéﬂyl‘}' by nslotbehdy1 D8 B

l oro 12-( i mét hyl am no- et Ryl ar ni no) - 8- net h

OX§Lteft B\Xt?l'27 ﬁe’n@l !ZMqi' ole 3-carboxy11c ac1d {3 chloro-4 -[2-(2- d1methylammo-
- mor phol I n-4-yhi So

pyrido[ 2,3 yrim yaJ
ethylaining)- Bﬂ’éﬁﬁli“ﬁ‘é{' -0x0-7 8-3111@4;%9351@[\3, pynrmdm-6-yl]—phenyl} amide;
13-chl gro-442- éZ di met hyl am no-e | am no) - 8- net hox 7
- Ao A mﬁpyla@@ote@m@#mﬂhmzmy e

T P —
{ % @-ﬁl@fl&o gft é}ﬁorgl.’ﬂ@t@}(oxo H;@a]ng.g o0)ethylamino)-8- rgetPony ﬁxo -7,8-

et hyl am no nmet hoxy I"hydr o- pyri
dihydrppyridol2. mwwwlpheraﬁrld@ncqmarmde
{3-Chl or 0-442-(2-di et hyl am no- et hyl am no) - 8- net hoxy- 7
- kbhlpragNdHehlorar3-(Hy2- (d!mﬁthylammoaﬂ}hylmphS@eﬂmyzyﬂmeﬂ §-

iy gl EZH RO SRR EOLLoRERERATS: 1
%e%!lr opyri 3 H]E&ZI -§~(9}‘%§d§?1§nﬂ%lamn8)eﬁ )Slap!wnn@i)melthso st

dihydrpptegdo[Z 3-d]pyrimidin-6-yl)phenyl)-6-dimethylamino-isonicotinamide;
152- Chl or o- N- (4- chl or o- 3- (2- (2- (di net hyl am no) et hyl ami
n&)-CBlore Vi é:xcliloro-3X 227 (dBmettly lamihopiyidntioo)- Q-m%thoxyﬂ -0x0-7,8-

dihy %ﬁ%ﬁ 3o H’g'gjpynm“ﬂ’l"k Hé/n])"} ¢ ﬁ)%\érrlcrilgl ! qllsomc marm‘%iom cotin

52 :%Eillg{onN 4 (cglooxo?%—f%ga1lé2th§/l A kf%'ga&)[mo o hox;h-)floxo-

dihycgrap;&_dgnmd]pynmdm- -Wiphenlyd rothprphie lih-#891-Bphiastimaardes oni cot
I ham de,;

2-%ﬁhlor(QNW—(cgloﬁhBQ%@g@ﬁ:ﬁ&hﬂamﬁﬂ}dﬁf;ﬂdﬁmhmaﬁ)}ﬁkﬁyloaﬁim
iyl e SRPTBO S YIERSy DI st inshy Dysensyipemide
oS S o b - Ehetylaming etstanyinel - mssheryrroan s

dihydroride(2 Ay yrime6 41)Bhenyl)-6- dxethylarmno-lsomcotmarmde
di hydropyri do[ 2, 3-4pyri m di n-6-yl ) phenyl) - nnrphol|n

4 ythlbﬁpm(mhnoﬂﬂm(zi(sz (dlmethylammo)ethylarmno)-S methoxy-7-0x0-7,8-
oro-N-(4-c g i met hy| ani no) et hyl ani no
y

dlhysrognﬁgﬁ%ﬂyqu&gb6Wl)ghenyl) 6 ethylamino- 1somcotmam1de
di hydropyri do[ 2, 3-ci pyrim di n-6-yl ) phenyl) - 6- (4-net hyl
- pi perazin-1-yl)-isonicotinam de;
252- Chl oro- N- (4-chl oro-3-(2-(2-(di net hyl am no) et hyl ami
no) - 8- met hoxy- 7- oxo- 7, 8- di hythy3opyri do
[ 2, 3-d] pyri mdin-6-Aphenyl)-6-di et hyl am no-i soni coti na
m de;
2- Chl oro- N- (4-chl oro-3-(2-(2-(di net hyl am no) et hyl am no
) - 8- met hoxy- 7- oxo- 7, 8- di hydropyri do

e - e e
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2-Chl oro-N-(4--chl oro-3-(2-(2-(di met hyl am no) et hyl am n
0) - 8- net hoxy- 7- oxo- 7, 8-
WO HPYSyri do[ 2, 3- d] pyri mi di n- 6-yl ) pheny1) - 6 PCIEFRHRIIA2930
yl am noet hyl am no) -i soni cot i nam de;
52-Chl oro- N- (4-chl oro- 3- (2- (2- (di et hyl am no) et hyl am n
0) - 8- net hoxy- 7- oxo- 7, 8-
di hydropyrido[ 2, 3-ci pyri m di n-6-yl)phenyl)-6- 1
- met hyl - pi per| di ne- 4-yl am no) - i soni cot i nam de;

2-269511!1@‘10 - ilorshi- G- @ingeabylamind)efldnyinols-meyoryy o Tod>
iy oS e e o enh BASOABKRB dropspimics 1) o
e T Ty

dihydoopyrido[8;3ed]pyrinidjny6-y tplieBy13-6-(2-dimethylaminoethylamino)-isonicotinamide;
d] pyri m di n-6-y1) - phenyl) - benzam de;
N2(@hlorol 6 DB oioB-EX-(Ry(d amatipdarBinmet Hytetying)- & xethdx B 7 aixbyigs-

d1hydr(f)%%og%}ﬂ]pgn{l@{nﬁ-nh%ﬁg¥lﬁ>§r Bxgmgwparédme -4-ylamino)- 1son1c0tmam1de,
élléré K 'E%Qlﬁ& %&E:{%r@%%lgﬁarmno)eﬁxyﬂmlxgré)gl)é{ht)%g oxo—7d§

dlhydpij:@nyd [2; 33d]pymﬁlldum sHpHexy -6 €A &ihett®)lpiperazin-1-yl)-benzylamino)-
éﬁ"i”ﬁr’?l or o- 3- ( 8- et hoxy- 7- oxo- 7, 8- di hydropyri do[ 2, 3-d
isonioplj *di n- 6-y1) - pheny1)-3- trifluormnethyl -benzani de;

CHE bl R e R e B RS AP e s drae iR
d]pyrifui@kG-y1)-Bheliyhystasgniad; dof 2, 3- d] pyri m di n- 6-y1J- pheny1l) -
3-trifluoronethyl-benzam de; 20 9. A pharnaceuti cal

cmqsmdrocr(:z etrryqanud(b-egneahds@mp@wm 8 @ihyaripyRddt2 3L d]yridhidh-6-
b and a E)Farma eutically acceptable diluent,
yl)Ph"é’)‘( 3p'i“é1’1‘f’m8ﬁthy(! 75281 10. The phar maceuti cal

ition_of claim9,_ caonppris atherapeutlcall
o BB R RO 51 2Ri - é’é‘%ﬁ'&?ﬂ)ﬁ‘a‘?% 3 ARyE gD “drshloro-
phenyh13-trifiRréiRyIREaRMEal  conposition of claim 9 or 10,
for the treatnment of an individual in 25 need thereof.

13- (4 TR reB AR FREIRI Y TCXo- ﬁ@-ﬁﬁx%fobyﬁdb[@f?, \@ﬁn{mé:'eyl)-phenyu -3-

wherein said individual is a hum

trifluopmeshy l1bryzamidespnd P2 009/ 002930  13. A met hod for

treating a disorder or _disease in an individual,

cOmdr 9@PWg3 [a?df%r%tbém RrOPYanine k& trhasgxyy7-exor B 8dihydro-
PyrxdtﬂQ‘@LHT%yr%dﬁ-& S - DbritRIOYorRfy 1 PensahBd® 1 to 8, or

ar maceu |cal conposi tion ‘of any oﬁe of clainms 9
to 12 14. The method of claim 13, wherein said

9. i Aq:ih‘illrﬁ’dé&hwhﬁcoﬂlpﬁﬁm'm&ﬁiu% EfnfouRdbf S9RSbE Qaims 1 to 8, and a

|, cat hor se ep, cow, rodent, and
pham‘ﬁﬁﬁ\’ﬁﬁauylafcep@ler@ BeleXsiDIeNt 8T 6ATISr.  wherein sai d nanmal
is a human.

10.  The pharmaceutical composition of claim 9, comprising a therapeutically effective

amount of said compound or prodrug thereof.

11. The pharmaceutical composition of claim 9 or 10, for the treatment of an individual in

need thereof.

12. The pharmaceutical composition of claim 11, wherein said individual is a human.
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13. A method for treating a disorder or disease in an individual, comprising administering a
therapeutically effective amount of a compound of any one of claims 1 to 8, or the

pharmaceutical composition of any one of claims 9 to 12.

4. The method of claim 13, wherein said individual is a mammal selected from: domestic

mammal, cat, dog, horse, sheep, cow, rodent, and human.

15. The method of claim 14, wherein said mammal is a human.
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