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are py o nyl, pyrazolyl,
triazoly azl @ fusraﬁﬂthetlfheenyl

isoxazolyl thlazolyl oxazonI i sot hi azol ylI,
pyrrolyl, quinolinyl, isoquinolinyl, i ndol ylI ,
benzi nrewaeed 'whl', ds@eRiclettingiydss oerdive Inbitytdd, intIRid8 20 brgénic radical

' rb‘ééRJeb % nm%/rl aron%& mg B oﬂ:l{)k)ren'BVJ +f%ﬁ@fnxyae3{gen éup# %Zaha;gl or naphthyl.

It }SHOIa& 55% egpp }Ourp%mbg | ee[?@f‘l’&%ﬁfrtﬁﬁ%ﬂ??m unless otherwise indicated,
b énciudéesheranptiean Inpn-dremetio héteragydic gloupstpremaiingaane ftoy/fbyr heteroatoms each

qUkeaeLhdm®! s aﬂ&' |N”Q/Kéiéuh B¥ch, heféﬂ:l@ﬂtld"yr&!lpdha@)ﬁlom A1atoms in its ring
I %rés gahtg gvﬂf/tlhe Pm\aso t&o \’}hee %hg)gs%r padio? on allnvt\%g acfijacerrﬁ] OorS
I\I-aéﬂntsac'ﬁ@oﬁfqmé‘f éet@rwﬁlcwpws'm!ﬂ @roupsdnavmm@ﬁVaﬁ @omsgn their ring
Orspstgm, dﬂrar&l‘ﬁaﬂc hat@ovy @iy gfoOpsemusBlyavd et Igast § atbms th-thir ring system. The
( Nfe@f’o% p o]f'nclmér Bé?lk%i%séél rlr{g )@{EE\QC hﬁﬁj xarJl:pllér BPEH nfkmbered

group er|v
( l@et&f"(sﬁ’&% ggyP &r 2Py aFETve fr91“ ?Zé'déi‘ﬁ)c ach e“d‘i‘mp'eﬂ?& a45 fpmbered
nmenbered heterocyclic may be optionally substituted on
any ring carbon, sulfur, or nitrogen aton(s) by one to
two oxo, per ring. An exanple of a heterocyclic group
wherein 2 ring carbon atons are substituted wth oxo




noi eties is 1, 1-di oxo-thionorpholinyl. O her
IllTustrative exanpl es of 4-10 nenbered heterocyclic

wae@sderdved from but not limted to, the foIP@W’IBng/002441
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and Unl ess otherw se indicated, the term"oxo" refers

to =0. The term "am de" refers6 to the radical -
CCONR)(R') where R and R" "are each i ndependent Iy
selected fromh al kyl , al ken al k -

al hetprapyelic Peorp & ?@ﬂmy RS ANoRREPIB & 1oy 10 mﬁ’é't’%?%a?tVPCVC'ﬁrwup is
asquohelfnyin etkampies ef;, nootaroRaticalmaterdeyclic gmlupsz are tp@r@aiting rtetvihjdiofuranyl,

t hci?ng@r‘oful‘aﬁﬂe'?etltaﬂ(dfo%e%la ERhRFTHR), oaﬁuwpyeﬁw h?étrsﬁ,faef%byranyu
T TR g e Ao e, ity
s utegopipgliding.s . oXppanyl e thisrammh s udxezepinyit editzepinyins thtalepinylt hd,2,3,6-
S pefdnfdr@SridiHyR RipylRatiay, S3- Wﬁroﬁiﬁlbﬁhblﬁyl EPH-ByranyY, t4|:]1p§)'rafi'1:)]'l1,edioxanyl, 1,3-
in S 0 r
B, USO8 TR
t h‘é"aF%l'F'ﬁﬂvl a d F%‘W?\'@ﬁ wi t FiR2ANY, s pedprabisydlolbh0lhexany, 3
r eqzeiggyelnlt. 1 0Mhkptargh sHefidotyh endp q@irsdlibdye  tExEmEIEsE b GrofeticNBeterocyclic
| tgré@s e QﬁldHﬂdﬁ{mSatzQde}rIMnylt IBEaioﬂlV ecPszl 0P F’ﬁrﬁrméﬁﬁﬁﬁ furyl,

Al A LA AR I SR A ST

nl@nzlrald@zewlebqneoﬁﬁrerwmcmqlulml ndeizoly), Inbiliginy, Ipbthélaginyly byidazinyl, triazinyl,
drigsMdBigs . padigl, of pukifye Icﬁddcﬁéhblyl\/e tfﬁéﬂféﬁ&!ﬂndﬁlrﬁwl e)ﬁeﬁztofu?a‘ianyl

S' ﬂegio% o@k%@e%&&ﬁ?{o nz%xazolﬁ d&ﬂ.ﬁﬁ%h&( %unoxa r&e¥ Onfaplw(?hyrlg inyl, and

erfarﬁw'@)'%r Tthe faiegoing gré]‘r‘P&satsé’Pré’Smthe APyPs dgiedrbayenpypyde C-attached
st @ Nettachedweitess surais pomable s Fardtandexd grogsdetivee fred byr@le@nay be pyrrol-
' nﬁ@ W%cﬁeg) gi'ep P‘MI t3]w (@: Jﬂ%eé‘)c@g@nepf Jr&s o@ﬁ\/%§ %’Q‘E lmlﬁazole may be

i nvent vent |\

st P el onel] Fiazpts KRRl e sl P TRRIFS hekipapst may
Asbegvetlﬁeﬁlbll suistityted on anvgind cayion; srifureorgitiobéneatiom(s) by leee wrtvg oxo, per
aringAd &amply o@ﬁe&r&%@@dtﬁ&wﬂéﬁe\ﬁ m%g%@@o@ﬂbrﬁ@ére Geualiteted with oxo

( A?ﬁmetliesolger‘ 1 %I%ym%grbl% r%f‘%%ﬂm%&é%m exaﬁ-nlplgsn gf em%ereg' hé%erocychc

& enant
(|a“eder“’?dg”%n%‘rﬁ{‘?tﬁrﬁ‘éﬁdlt%&elf‘i}m“iﬂ'ﬂ& e) and an opti cal I y
pure conpound having nore than one chiral center is
one that is bothy di astereonericallyy pure and

en i omeri cal | pur r ef Iy conpounds of
thg pées nt\ i ar se ;[a flormthat is at
| eas}90% ticaII orm t hat

contiains & |eas 0%%1‘ a smngl e ifsomer (80%
enantioneric excess ,"e.e. ) or di astereoneric excess

("de ") R\ nore pr erabl K90% e.e. or
d.@ev re I)Q Ci? 97. %(95%e.e.
or ) Nrfe atn SN9%(98%e.e.

r d?e'.). Addltlonally FOHTLH ad'| ‘and"ll "are intended

to coyer sol as vveII as oI vated fornms of the
xa mulas | and ||
ed S re in both

ydrat %d forr%’s Ot anpl es of
4ctures in corrbl natlon w th

Sy
‘ anol lv.ic acetate,
3 gt ha Ine. ar nace utlcaI"
accept abl & salt" 'S intended towean a sal't that

retains the biological effectiveness of the free acids
and bases of the specified conpound and that is not




bi ol ogically or otherw se undesirable. A conmpound of
the invention nay possess a sufficiently acidic, a

wa ndosioedoent | y basi c, or both functional groupsPCEIEL004/002441
accordingly react with any of a nunber of inorganic or
or gani ¢ bases, and inorganic azd organic acids, to
form a pharmaceutically accepfable salt. Exenplary
pharmaceutically acceptable salts i nclude those salts
prepared by reactiopg of the co oounds of the present
I Nv& o Wit h a/m neral gFA~Qrganj,c acid or an

' se, Sycky as % ' udi ng sul f ates,

5 & bisulfites,

phosphates nnnohydrogenphosphates,o
di hydr ogenphosphat es, met aphosphat es, pyrophosphat es,
chl ori des, br s, iodides, acetates, propionates,
decanoates c wWates, acrylates, formates,
isobutyraﬁes, caprpates, heptanoates, propiolates,
oxal ates, nmal , succinates, suberates, sebacates,
fumar at es, nal es, butyne-1 ,4-dioates, hexyne-1, 6-
di oat esUnidss niheratse bdicatddl the eheozo adf@sto =t hyl benzoat es,

di ni t r obpazeat '%ﬁude’hbé?gso%ytp@ %Qét on@&&?@@?'&zgrﬂ RSare each

I
phé‘ﬁ%ea‘iegﬁyatsglgdedp 8rﬂyhy PS%\ 't gag@n%h ko uPYr atkeny, cycloalky,
Sci heteroeysloalkyh c beferearyl, gylrapdietineyt lsover et Rsand "yaydlied sigetber with the
t akhikrbgth @SfornTEl diasticisaikyfoP ReMr &yl a@déﬂpe%%&}él f Onat es,
napht hajgw%ntgmg' sé&é}np@? %%ﬁs thatalgé1 tSpe% ec!rl%rotﬁ)n%[ rpoé E‘?%s @e or more

and man

t h&uhgiegntse dhg et 'Hﬁ%*éﬁw%dannws I@efdwpaﬁﬁ e 9EPHP bearrp shiestituents.

pr epar eWittixy thariyestion itad Lislersebd odt avenpoahd 6f FoimdldEmay bxhibit the
10 O Admh &f taEtBrﬁé]'rsmea'ﬂ& thgt thé Remdid @rgwpéss\ﬁthw thi IL:'] }}%&f %atlon represent

|nor9an|c 3? A g tt ydrochl ori.c
acPyy o8¢ 9 Jh9 oS3 Fda” pr‘fr'rcl fer"ﬁcu g, ﬁﬁc@p?‘f@?"ﬁt@"da&a& ”Entﬂ"e“t"’“
t hendomkassesgany Wutohﬂemformvgmh|nwdld€te&jand®umhbla$lna®actlmy and is not to

ac bélimid heley t@éﬁy Ane BUL6RAriIidim aflizél willRREbrinGla 3klvRgs.

f uggg: F%o%gelcﬁ ,e ﬁtl% %? ! Clurgds C?Ve()%l\s{t a% s%ﬁllg Ssteae%l)égrg%f 89 essénhally
15 g, kpe ofsthgl Seceri o). EePERiasy angr %tumseﬁwntme@ ang(pr diastereomers.

al phauchstigloxtereaisorters, Sameatas awi mikiues #eredt & intedkiédoibe within the

ac s&gpe @ﬂh@ﬂ?e&ﬂt Renfbn, PG5 tRIRBARtvE %orﬁ&hgdsgﬁa(t) rgle%tpﬁ]égllycactive

J] %Fil c.acid, such as benzolic ac
CI ﬁrﬁé'ﬁ? n %1°é'F YPUE Mt oni ¢ acid, such as

p- t ol uehregsnerbllyrvindersienddy thoseeskiiechie thel aftoami apticat felire @mpbumg having
20! i kg chirdl ckh@ (i d“bﬁ@béy\#ﬁeﬁle Hﬁ@dﬁ@ﬁ’onﬁﬁs MR 10t kshsists I%@sentlally of one of

de?h' rt\ﬁo ES\E gﬁa%ﬁc%érs g%l eﬁan? encakfl]y gur%)glatdn%r‘ %otlcaﬁy pure compound

tr é%i’t“ﬁeﬁt’reo‘i“a'i wae fohigah °&EtPfd is\Phen theh 1§ heigdipiteseamerically pure and
Or geniiamelicedyepurs URrafegably cthe cipoitrdd PrtheTErEsent IBRAIDA GRS Usedh a form

t e[htai @EMQ\;ast ﬂf% éﬂtl!;‘é'iﬂl burﬁl‘iaﬂs Q%ﬁﬁ f}\?t' (gﬁtalﬂg atBlKAdobG a%ﬂ&l& :jsomer

ustrative exanp
g R °6F@§ﬁﬁeﬂe§ PRSI 1 P (PO Hgraby = eas
anPite (W e, orgieheves nry priefeeblat et least gi7 19Pin@5% armoni.a), and most

prb@ﬁﬁmwaﬁ@gomﬁ@@y%eanﬂd@@rt|ary am nes, and cyclic
am nes’Ad%lHSrEll)a%oﬁu%gq lgcl Ingﬁ |5[1~¥<9ndecti1 ?o %QQSr nﬁ%ﬂ/gtg({l) 8? %1? as unsblvated

and i norgani c

pofOHs%?fdffﬁ 'd?PélEgeﬁééfP%ﬁ?s Mgmse%rw'ew angddbipeiyde comprends of the
30al indicaiedhstracigte inibbihihydrated andinbrehydexted foins. a0 eganipha of @ivetes

solids, it is understood by those skilled in the art

that the inventive conpounds and salts may exist in

different crystal or polynorphic forns, all of which

are intended to be within the scope of the present

i nvention and specified fornulas. Cell-cycle contro

agents in accordance with the invention are useful as




pharmaceuticals for treating proliferative disorders
in mamal s, especially humans, marked by unwanted

w@e@bsiobweat i on of endogenous tissue. ConpoundsPOI/IR20&4/002441
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Formula | may be used for treating subjects having a
di sorder associated with excessive cell proliferation,
e.g., cancers, psoriasis, imminological disorders

| nvoI Vi n?g undesi r ed %rol i feration of | eukocytes,

| and
¢ dRR JES STUEHEPS O HOMPERSB NI HERIEPENTY; LorRlemethand, BUSO, ety
Fuecethter aseficacid suetharolampeunds may be used to prevent

de d' ff@rpﬁé}hbéguhc@ﬂ/ chcem 34 iOhtehddd @SM&naé‘qglpﬁhat retains the
assS

éoéol%cal ﬁf‘fs é% \éEnS ogghﬁ rlgﬁg?léjs aé\ﬁ |'°ﬁﬁe:§ roip tb? weclfl%yrcg[np%wd and that is not
| rh*,qlqwé"y op ptheryise urtgsiraplp. it cempouns of tteeinviention Gvaly mepsess agsufficiently
Vadcidef ¥ sofficieny) ®8dicS or batk liundiong, grduipé, d@tactdrdifiglyedadt uith any of a

C q{uﬁbé}o&alnoggﬂ]@toﬁj p&’éaﬁ&:' Easgéj @{d mPrBaA i/ 'ERJ‘%' Q%nll: ' &%@g% form a

hemat opoi eti'c tunors o
nquérﬁg Hﬁlly %ﬁCFFﬁ?b}? sa{t uﬁﬁ%laaﬁcphﬁw@c ¥ %ﬂcepéqﬂp salts lnclude those
peﬁualtsmlmawld by ezavton of the empnurals df tad present inMgntios witing ningiang organic

m?dcfarUP I%R.inoffRAi BEER s @s @BQﬁ’dludﬁng %@Ifa@a@ n@yré@[ﬂ@tets hlﬁsdlfétgse sulfites,
eSS

b&ﬁuﬁg . a olg%l;ﬁ €s, m%n ydB)genpgosp a’cesstdgli/cg1 %geﬁ%éo?nﬁtﬁ%sm%aphosphates
f an¥foPhosPhaies esisvigRsoBPEidese Iofigess pestatese Diopjoalesy dsnaroalss, saprylates,
até&@rafksdo&rliaw&l BobufytHte¥P bepFogteb,| ip@Adatas, propiblated, io%alates, malonates,

pss‘aftdlr% ES sutfé a%e b’t&a@{lgso hf[xh&rétés ll;'lgﬁét&n Qi ryﬁe 9 ld#o&ﬁ% nf%xyne—1 6-

a(r;cgl op ast or vascu sur er%
i bR eﬁf PUarRbERZ8RIS: mv%abe P%%Sagks'fmfﬁnzaq#t;m faﬁ&on&ﬁates
r epeelwvb@nﬁoabﬂ dot phthabkteshoc leyliosaies, f unglethesuliohaes, i orpbenylacetates,

S4B AT 26 B 8 LT A 8 s,
DR slfofes PRHT o, e hec s Fashi. oA 2 guonstes

bLﬁtﬂdn@tldelateﬁlted to herpesvirus, poxvirus, Epstein-Barr
Vi rus, 1Shdliehentve\tbmptRindiRG HAsE ﬂ@ﬂeén#éﬁbharﬂﬁd%\ﬂﬁ:@lty' #RpRble salt

Al rF? b%%}jeﬁgrgg H;?zghg sbﬁbl?h\éthf)@g\gﬁ:atb%qn t g %rde%aamr{?é Heitment of the

syfsete ERTEVI @ [Heromtig Acie sk e%*eygrocmcn@ @%thb‘?rﬁpr%[‘f"f #fid, g4ifgric acid,
psnnrid &R, phosghaticdchirand the iedoratite dn glhariedscld| supiepddckticiasid, maleic
i na‘cldamsah.e ray.d brﬁaménc%ﬁ eﬁﬁ%nc%ﬁl XN e Qwrb@m% %Q&ta%‘énc  acid

enerati v Sor ers I NC
oDl ST R AR oUE, SRR A ehToni S
| caneaiRiiR-hysiedxe rEis such asettiicrricidios tapiarigragicl: apspainoRasid k§unls amaseartic
di R Gutahlclo) M Adreic HEdTRIdhI 28 befAicRaibl oftisHaklcaikid, a sulfonic

at chpl‘uXh ngdtolﬁ%regnﬁlgrll i &ia & Sﬂ%‘é&n@ﬁ ! é)crh) or gL 0dyspl asti

associ at ed
'f fhe rﬂ)’é'@%ﬁ G?"&H°””41'Pa“f‘c?tc‘ido‘i"i§ de%rf‘-‘t’ BR%m%ﬁ?H‘J'CF‘Bpeéﬁqptfé'ieéﬁ“ may be
I Ngrepaked baamhultédhie asthall foesamplk greatiiest, of theXiea atit ditrc &din@ganic or

a: &@Jﬂ@lbagee g@g, &d ah aMAE (a.hégas%%aqdaﬂy QPN D 3h SRk ﬂ%}aﬁ HPEERe or
pqqurte e&%glﬂgt%%éti}omdaeodghé‘g il u@téa%\éﬁ e-g’(grag%ssort] Blfltal’ﬁﬁ%alts include organic

mussttsudienusdeliont 2minasgoids e amlvcum angd atgininenayamdnianprineady, tsecondary,
0Sdn@ eHRPY BGin&s, andcyalict dMinds] Sukh a8 iPériding- HEPolitd ¥ piperazine, and
inorganic salts derived from sodium, calcium, potassium, magnesium, manganese, iron,
copper, zinc, aluminum and lithium.
In the case of agents that are solids, it is understood by those skilled in the art that the
inventive compounds and salts may exist in different crystal or polymorphic forms, all of which
are intended to be within the scope of the present invention and specified formulas.



rhinosinusitis, cystic fibrosis, multiple sclerosis,
ki dney di seases and cancer pain.The active agents of

wo b@siomeeent i on nmay al so be useful in the inhi bPtT/BROGf 002441
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t he devel opnent of invasive cancer, tunor angi ogenesis
and netastasis. Mreover, the active agents of the

i nvention, for exanple, as inh¥bitors of the CDKs, can
nodul ate the I evel of cellular RNA and DNA syntheS|s

and t hefelfcgtie @nipol exgselet d aceerdgaceyydthuthei fverfien are useful as

t I gidriRBUticAE foV irdabilg drolferild @ebPderUf MadalklleMpecibyMamMans, marked by
anan%H%mWe%Hc% C&f) Q?Jo@&%}@ lf ¥, &%—ﬁfo%dg oﬁﬁ orX\:sJélf%ay be used for

Co HERYDN gblegth A dearder Bﬁgc'ﬁ?d W'H‘eexF?W'é% tqll prpliferpierpp. cancers,
t hesdriasisa simmandidgicalt Yisoders firavpiviex ampésited @M@l ioh leukocytes, and
co ;gg eﬁ&%%sand &H&Qm@@th hDQR&iBabisY PurlhBrrfoRCs el cc%pogi\’;]ds #afBEused to

and/ or
coﬁ’ﬁ?’eé‘ﬁées e’l"ﬁ’éa%grbgﬁ’?tﬂ'@btﬁ 45 8"‘12?%55%'& of a ceI | - cycl e
cont r ol Disgpeest m@lweadmwplste@r@m tuncopiniied rert Benowsé Lrelluar
Or plolferattintirRiuYe, BlittaRGoSIiniBYto[iRe ARkvgM Ned in a manner

known In tahvgne%r I)f c%ﬁccépg ﬂ\lcl{]gng#%utt In')? luR@’d tb,céé dcﬁ\oma hematopmeuc

Ocircunst ances SUrTo

the speci f4morssy évmph%%l"ﬁg@eamﬁ'aﬁﬂpg'ﬁ@rfé'a°fs Ph'éye\‘%tnéagéf tumors
adm ni st r at inesepchyrha odgim durbdroof the tanfyal tane aériptleralatedbodsheystem
subj ect oL @R 1R oIl @%%om%eﬁ%&ﬁpgﬂ Rapb&t &hrcoma and
daily dose of a cell-cycle control agent, which may be
adm ni ste %n single or nultiple doses, contains a
dosage 1 ewveliseade PrqceﬁmVd’ﬁ?bmatl@%mnmﬁll@gllqmGssblifweiiqght‘g-t lenign
about 50 pwblke h@eiylavei Bilial ddeRorkRdsts- FoNPpbes, CrrOfBlomatosis,

agents of a{h gsclle%\égn%hlﬁllgnaﬁ?)fbrgg asgﬁhtﬂl %goqiraﬁg Qéfmeqmgne&tntls

a variety o
rectal |y, "eseARRsq &liowinen an@epd?éﬁh S ¥BFUIRR, SUTBRYY.r Y hypsriehis ypoar
I Nt r anusc tdraatioy,, infammiatoty bovas diséage, ffameplanttibn eyjectian, endotoxic

contr ol agﬁdy(gn@ﬁ,gggpﬁ@&@ﬁsabl y fornul ated int o
conpositio eS|re rout es

d % If(? ! Sout not
bei ng adni ﬁF%W“e?pé’a °S'§&asﬁﬂ%ﬁi"r?a°6’8 fons gHe c??r?ﬁ%"?fst(i”&H g, but no
prepar at i dmitedde thoel tpest entidned ihareinakove) nvirgoinfestiorsednclyging but
ef fecti ve ngnwigh t®herestils| poyElse EpHIA-B viAE Bindbis virus and

optional 'y, e‘%@ﬁwgr gg%nﬁorgtopﬂDsa%\}e%Sm&gqrgtl-ﬁ’v m%@tgd Efndlwduals

phar maceut’| ca
Sor exci pi @Heimmype t‘l'ﬁ?a%F@erﬁ'f‘c'“dWﬁeﬁ“tt et digtpq el §\§W‘é% 'H%“S
a di | uent erythematagusbehaunmid dgrthgtsm pssdsisd, autsimmirgui rekdiated

material  JphbBndfritd, Wiy bEW& ! dNe8R andObutdRMLAY ibKMkes

the acti ve r edi

the invent10 hﬂ’g)n‘évmg%geﬁ%{%it}é’e g@‘?g%iﬁ* '3?' ﬁ'@g gotjg\??o{}g Zg‘?‘me‘r,s
i ngr edi entdisegseniaiiptraphicariatéralr scieypsisgi refinitis npjorentagpit [Rarginson’s
carrier, QlseR8ChDSiEged rdeﬂaﬁ'avpsiuihaatmdgﬂlld'rtathbbﬁyh bl erebellar
carrier, éeﬁg'at%ﬁ%/ n%glo&ﬂplgslﬂg s%ngrofn Efapgg)%aﬁgﬁla Ischemic injury

sachet, r_contai ner,
i ngr edi enta§s°°'Ptﬁd it e Gl'a(') Blaestione. ke @pd | re?f‘;VfE?"é‘ injury,
cont r ol agehftsnia atierastierasis Hexin-iadiced/@ aicotyl reldiee Miesdiseases,

: nC|t ude. A\ﬁbrﬁﬁblog{uﬂl Gfs@é&és)/ %ﬁcﬂ]dhb %t ‘?u@ﬂ ,IIH{eQStg)ohroﬁlEaernGMIG and
act ose,

suor ose. GAPRe Tl Fosuepl® Usiefs o o Fufaliheieal system
magnesi um(iaglusing e nots fimited o @ﬁ!ﬁrwor%'éaﬁﬁatar@ntb) agpirinsgensitive
oil, gl yCQKIr)HSInﬂBHB,OS/EtQ;&IbaJ‘sE,, muUltERe BelcBdsis( Rittey SIBedsat and ncer
1, 3- butan& cocoa butter, beeswax, polyethyl ene

gl ycol opylene gl ycol, sorbitan nonostearate,
polysorbate 60, 2- octyldodecanol, benzyl al cohol,

gl yci ne, sorbic acid, potassium sorbate, disodium

hydr ogen phosphate, sodium chloride, and water.



The conpositions may be prepared in any of a variety
of fornms suitable for the desired node of

wadimsno®bT ati on. For exanpl e, pharmaceutical PCT/IB2004/002441
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conpositions may be prepared in the formof tablets,
pills, powders, |ozenges, sachets, cachets, elixirs,
suspensi ons, emnul sions, sol uf?oons syrups, aerosols

(as solids or in ligui d nedi a), ointrments (e.g

cont ai AMHECNP 08Nt OO#E kANt max algo | wseful ¢y éleclomltlfrool of the
agievdidpmer of ibvagied canced, timaar dngy@bne@uapmxha&tasrsuppom tories,

St er ' | ?ﬂof'emre? Ctﬁéagytl@e §g‘éht§tof ﬂ@ﬁwerﬁl&rﬁ fidr e?anﬁb"f)ec K@@fifditors of the CDKs,

D T LRS! Ak hd G e o ovecta b b
mrevsefuli im theléreatient] of vird dnfestions sgeicds 1Y, ginyeoepapilloma virus, herpesvirus,
m&sh@a«r @fue, abnoliréCaidbls vlisSEoRAAER u@é iREe or with a
Wa;(hyl E?ljﬂpgaglruls %Sc,eomﬁgéft%h )é?/ B oﬁ%klon i ltf S%cla lé(k#asoe activity of, for
pIP&FTRIE @E}N%‘éw CHERIg¥Rs: E¥ 3 doenpAtin/ia dhe @rorm§1 stage ef theotefl gycle,
C &g, iGBK2] GDK4sad/or CDiS pmppaisat | on can be t abl et ed,

pl acedTh@spQCIMogagg%Bﬁt 3r & EHS Ieeco'n @é}ngqﬁwmﬁlelre%tto obtain

formortlanFF %r atroceor oze

fIeLRRPYHG OF WPTPHoRY SRS m%P%/det%'af‘edg'a ﬁé?agrwan ip “’Sé’tfaF@fﬁ'"g to

alferuparrglangrotrpstarisesu surroungling ltfie ceséi ioplidilg.cag.r therspediic Lrgerd being

t hﬁmﬁ’lrsﬁﬂﬁrtﬂ& [JS012Y diéﬂ}mhi@trdtl&h E}ﬁ%oﬁdﬂbﬁbgﬁggﬁééfédpandQﬁEJé@je&rbr host
C

}ﬁggrggt@t} : ?\n %Qgéplfg tota?tdg Irg Jos?e Ic>fn 4 geql CH e c%{x glg%fﬁlgtornvplgh[nay be

sﬁm@ﬁ?reenn s"rsie e'bw ifie doses £PNtRINS @ fesrgss sval lof o glaut 0.01 malkg
f dioay weighplbabcrmmerug/kmhxj‘wagmept able salt of an
' nvent *TH@C@Q% oohtfol GheHRQk %@ﬂwélﬂor@ a)glgeu%ﬂ‘@ﬁztégq tﬁ/iénggf O\garlety

LR cudl, 4aongane e sleh g

oL GHIRPE 2% P @F (oIt SEpl, vpTdemal sificwioappty. figiagnousy
i gntrapwiscaladyi, oabiranasaiiihe Tagyeaflicyaiengontied aderés ark \pederably farmulated into
s woha&tt.enscsomlewme dire§ Q:mab Bedrb 9éi§g éafmn@‘sml vents.

lEIX%erI %\ hgrfma%tﬂl éaﬁcqm%oscft%% %r F/rgaatra ion §008rlé|ng bo LF§/ Qt/%{)?ne??gpnses an
gl e;ﬁe@ve PRyt o F‘i}'s"éﬁ’%‘él“@o' 8a)ent @moeaélv Pe qamaretather #dtikeeagients, and a
C giherentautidailoarseptabegantyr, fsucmaa fntodr ekéifertt &r ahe MRhtIARen the
A &Q.GP&HBQ asoefn d|,1:19ﬁt nﬂ"rln% de JT&Md Q@mn‘%’olﬁsgrj Il\ﬁﬁg ga%rimP %Qg vehicle

dilyte oSl tlon

£ PHPER. hmeBrh B agie BSPER SPOIOM iR e minion may
i rhgrreatie di tadinpring, theagstiveoipgredignt{s)awjib e ersriev, ednidgutieg §wdth aaarrier, or

W@etnabsnr@ror 'eﬁdab@lléhﬁ‘ghlﬁﬁjtrilrﬂﬁ ce?rf er, dech R Be %%é‘?drrﬁ{af a ule sachet,
en nuf act ure
e‘%%!)nttélr%p%r % Ill}e xé% r#ueﬂrecp enpa X de’uon ? %reoéﬁ f? é;)éﬁle control

r I n
CCﬁQﬁ'ﬁ% P B'Ws°th% 3@“"3 ingseciegtsc @ﬁ\*@nﬂ“‘@h g'l“cr?@@ﬁﬁh?q gallylosgy) citarch,
adacmisk,i cafpiumdsigiste | dvhyﬂlgte efrardidagbicidge, Bicag&@&in/Taddr,Nhctin, acacia,

| e¥dg gégu'mn &earﬁguétéinf: AL Feaﬂﬁcé}lp%ﬁuea&l' Plgcerﬁ mohgsﬂ%gt@ THeen 80

|

Pl E a0 e MERC R R ierre: eeiEnegocFonfresheol
pray@lta.ﬁl roqQyicgtedrats: palyendiatecdl @-ogrdadeandg, benkyl elbphpipyiydire, sorbic acid,
S §loReditlsoriaRNYi ¥ Rinfhy&Bdeh pRdphata) Kddkuh’?dhloﬁd% £H?ﬁ¢ater
facili tl‘ﬁé rr@gs\(}\)tﬁﬁss r‘?ﬁé)nl% I‘P(?%)e eg?h a%();to & \Varie oo ?r%g gw;able &){81 ?swed

pr epar a used arna

f d‘i“ﬁ’ﬁ I°E\?q"6'?ﬁs"ﬁa§°"d e ﬁéﬂ’ﬂ’é‘ﬁle EI]@(W?C?W@?' F?jIIROé't'Qj‘F may be PfePared in the
adeormnof 4bieds, ipis) potvdse riozekges, sanjets tachets, dikis, agpeisBngfemulsions,
t rb%luilcfﬂy%%bsogergg%hé (g’sesoflﬁromlhe&@ﬁ*edl:{it&’ntrﬂgﬁ’se@l&s containing up to 10%
sol utions, preferably in physiologi cal Iy conpat | rbrf
buffers such as Hanks's sol uti on, Ringer's solution,

or physiol ogical saline buffer. For transnucosal
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penetrants are generally known in the art.
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bolus injection or continuous infusion. Formulations
for injection nmay be presented in unitdosage form
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to a mamal in need of such treatnent, is sufficient

to effect treatnent for a di si‘g\se nmedi ated by the
activity of one or nore kinas Thus, e.g., a
therapeutically effective amount of a corrpound of the
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35 rt %mﬁﬁ?vgwﬁgrﬁrgﬁ&wr%dz on ;!,\/Eq;!n Elnger ’F'?—rIR g;l;tﬂ;lorr%e?er as neat

oils, or as KBr pellets, and when given are reported in wave numbers (cm” ). The mass spectra

were obtained using LSIMS or electrospray. All melting points (mp) are uncorrected.
The starting materials used in the examples are commercially available and/or can be
prepared by techniques known in the art.
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NaHSO3 TFA, Et3, SiH, DMVA, 120 C CH2Cl 2, rt 81% 74% 1f

(a) Internediate la -

(5- Bromo- 4- net hyl - pyri di n- 3- y?‘?ﬂet hyl ) - et hyl - am ne

5- Brom) 4- ;ret hyI pyrl di ne- 3- car baI dehyde (6.74 g, .7
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unde ni t ssagen at heresmA sabutlidn of et hyl am ne

in nethanol (2.0 M 94 ml, 180 mml );was added

dropwi se over 30 mnutes. Stirring was continued at
roomtenperature for 30 mnutes further. In a separate
fl ask, sodi um cyanoborohydride (2.33 b 37,1 nmol) was
di ssol ved in nmethanol (150 ni). Anhyd%oms nc

chl oriffle (253 9~ A8°5 mol) wasnadd tirring  me
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so uti e (@inc/ cyagebor ahydr i ¢ ) ypas_t toﬂ%la d d
to the above al dehyde/ et hyl amy sol utacoln 18 he 1e
reacti on sol uti on was aC|d|f|edto ptg’hat¥>4 ey 2.0 M HCI

in met tmnol (120 nL), and then sti Fr e stefs)00M
tenpeyﬁirgnze for 18 hours, The sol vents vvere renmoved by

rotar aporatio XY Fte rTcFaAsElt gllye part iti bet ween

et hy|, @ at e Jueodsighdi u The

or gant g, extr actsse d‘ﬁ#ﬁ_ﬁ’agné@ sui(tit e and

concentrated, affor d| n rude am ne la (7. 36 . 95%

as an orange oil, %hich s used in the hext ste

vvithout further purification: 1H NVMR (CDClI3) d 8.53

I(-|Z, éa) '_bltern'?glszgt 3 (5]% -§-Te1¥|§[|(p t"tdmggglmet%yl)cfzt'mggm J 7. (() b)

| nt ersrAmghed- @etmﬁ-pyrld(he-S carbaldehyde (6. 74 g, 33.7 mmol) [for the preparatlon of this

- Begwpa(imdreeé: fRelch 1By Ri; Biebknianyt. we tdaprartes. ey IRommed) avriHG Watidce, M. B.,

t e[)& plét)tlértttybJ 55?%596 April 29, 2003.] was dissolved in methanol (290 mL) under a nitrogen
atmosphere. A solution of ethylamine in methanol (2.0 M, 90 ml, 180 mmol) was added

dropwise over 30 minutes. Stirring was continued at room temperature for 30 minutes further.

In a separate flask, sodium cyanoborohydride (2.33 g, 37.1 mmol) was dissolved in
methanol (150 mL). Anhydrous zinc chioride (2.53 g, 18.5 mmol) was added and stirring
continued at room temperature for 20 minutes. This solution (zinc/cyanoborohydride) was then
slowly added to the above aldehyde/ethylamine solution. The reaction solution was acidified to
pH 4 with 2.0 M HCI in methanol (120 mL), and then stirred at room temperature for 18 hours.

The solvents were removed by rotary evaporation and the residue partitioned between
ethyl acetate and 10% aqueous sodium carbonate. The organic extracts were dried over
magnesium sulfate and concentrated, affording crude amine 1a (7.36 g, 95%) as an orange oil,
which was used in the next step without further purification: "H NMR (CDCly) 8 8.53 (s, 1H),
8.31 (s, 1H), 3.77 (s, 2H), 2.67 (q, /= 7.0 Hz, 2 H), 2.42 (s, 3H), ‘1.11 (t, J=7.0 Hz, 3H).

(b) Intermediate 1b — (5-Bromo-4-methyl-pyridin-3-ylmethyl)-ethyl-carbamic acid tert-butyl

ester

Di-tert-butyl dicarbonate (10.43 g, 47.8 mmol) was added to a solution of crude amine 1a

(7.36 g, 32.1 mmol) in THF (400 mL), followed by agueous sodium hydroxide solution (1.0 M,



Di-tert-butyl dicarbonate (10.43 g, 47.8 mmol) was
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pot assi um phosphate (3.18 g, 15 mml). The sol ution
was degassed, tetrakis(triphenyl phosphine) palladi um
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m xture was stirred in a 90 OC oil bath for 4.5 hours.

After cooling to roomtenperature, the m xture was

diluted with ethyl acetate (%86 nlL), washed with

dei oni zed water (150 niL), and saturated sodi um
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ageliow ovgr: O NMRLEDOHR mfz_st(hmsl) [B130 @) aH), sRowedH) 8.22\8S1H), 7.74
?ﬁba@ﬁﬁi &), Wish fya~3=£5415Y ?ﬂ)ts% (oﬂ'ﬁaé?éﬂg 1%)3453 (s, 2H),

IFturation r om nexanes for
4498 Bty H51 4R {84 $ 5P Aidke £-20 i"P*I 1K| 1@@3&%)%' 8 (?Hgﬁ 77 (m,
(sH) 188 (m, BHB AT &, OHLH)09 (8840 ki HILH) , 8.22 (s, 1H),
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++ Strong inhibition >75%

+ Moderate inhibition 50-75%

16 - Weak inhibition <560%

*Compounds A, B, C and D are described in US Patent No. 6,555,539.
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SAPK- 2 AAdditional assays Qn@Krendily- be performed gppgietermine the _selectivity of

SABKbunds of- Formsi&3K for GDK agairst offerr Ringei ddmplbiesi DN VECEYor+FGFR

ggﬂ)?ob%tst %rb\&n fﬁgrl &%otérﬁb%%é% mg‘ggssh hér?'d&écﬂ%dﬁ@%é’ Patent No.

Scr bed I'n US Pat ent
NG: 5@5@5’30' BEH0RAGA498 graare 5@%’5%“%8/ readily be
per f or nBitt éxemplay esrmpongls tdheriisg| abavtei maytbg faihulgtedriptourhdsnacdutical

F%Bd:qwg?oﬁs 2t QrdifgltthaBdwilgemdrdl 8kantpledase conpl exes, i.e.

Parenteral Composition

To prepare a parenteral pharmaceutical composition suitable for administration by injection,
100 mg of a water-soluble salt of a compound of Formula | is dissolved in DMSO and then
mixed with 10 mL of 0.9% sterile saline. The mixture is incorporated into a dosage unit form
suitable for administration by injection. :

Oral Composition
To prepare a pharmaceutical composition for oral delivery, 100 mg of a compound of

Formula [ is mixed with 750 mg of lactose. The mixture is incorporated into an oral dosage unit
for, such as a hard gelatin capsule, which is suitable for oral administration.

While the invention has been illustrated by reference to specific and preferred
embodiments, those skilled in the art will recognize that variations and modifications may be
made through routine experimentation and practice of the invention. Thus, the invention is
intended not to be limited by the foregoing description, but to be defined by the appended
claims and their equivalents.



(fibroblast gromh factor receptor) kinases. Such
assays are described in US Patent No. 6,555,539 and WO
wW@3i080d9988 and are known in the art. The exenpPEr/yB2004/002441

conmpounds descri bed above may be fornulated into

phar maceuti cal conpositions according to the follow ng
general exanples. Parenteral Conposition To prepare a
parent eral pharmaceutical conposition suitable for

admi ni stration by injection28100 ng of a water-sol uble
salt of a conpound of Formula | is dissolved in DWSO
and then mxed with 10 nL of 0.9% sterile saline. The
Wattisataimadds: | ncor porated into a dosage unit form

$ Uk EMploghdfloP phafebidbuiicly bedeptadle $3)t of $3jvars bi tiéForfklilal:
Conposition To prepare a rgfhar maceut i cal conposition
for oral deliver 00 ngyof a conpound of Fornula I
i's mxedaem t h 7 tose. The m xture is

i ncor por §sage unit for, such as a
Rard gel A is suitable for oral
am eXinvention has been

Ln the art will recognize
that warig# ons and nodi f/£atiN¥As may be made through
routine Mxperlnentatlon Bnd practice of the invention.
Thus, the invention is in gndss not to be limted by
t he foregoing descri ption, [fut t'Q be defined by the
appended cl ai s and their [
is: 1. A conpound or pharsmaceuti fal ™ acceptable salt

or solvate of the Forhula I: )] INE \ N wherein R1,

R2, R3 and R4 are selected ffomtherggroup consisting

of H, halo, cyano, nitro, trdfluoronethoxy,
trifluoronethyl, azido, hydf%xy d- C al koxy, Cl-Cl10

al kyl, C2-Cb al kenyl, C2-C6 al kynyl, -C(O R5,

-9 ein RORE, QPBﬁ R* yg@@é@d%m th r@ﬁd\@ngﬁﬁ of H, halo, cyano,
Al IR GO b N - 55 e

Aoy il ?’8'i“ﬁ¥ o, BV éPBF %’% by PO, CrCe

amRBR@wgs guoylar QR - (CRIPEMCDRADR ¢ yYRGEPIR| )-CONRR,
@WR@W’( %ﬁﬁsmﬂ’beﬂl@%@e@%mﬂ|-S(©)16C1-Cs alkyl) wherein j is an

eé%ggr} bgzé g gzg I8 261*'? A 5?3 ycloalkyl), -(CR'R®)(4-10
n(emmmatee@ﬂcm R HGrer ¥ h@%‘?e'? SEPRIGRET )CsCrn
tﬁﬁa&m)@@@m@&pq{@mmﬁemby&q heterocyclic), -(CR®R®)O(CR'R¥)(Cs-Ci1o
(y @% CLbidaikg), 0l kRN O(CR'RY(4-10  membered
@@;%RE 7%)%%6519 n‘g)e gggﬁt%eéoz C% %d): st-%)m ‘cycloalkyl) and
GF@R@"W(E@SJWGEKQC)@WIV@@IGI@)Q %nd 48t each independently
a(1 %3@%&5‘9@6 GI%? BBnd éafooh Qtofie BTIRY &Elodnel @ hersigeiclictoieties of the
erel nq,: C
g]%goglg I&l’ q?o ?lg BL%S %% Etldnglg/%gﬁsﬂgég Mﬁ/arﬁ&o |(IE§ %E)%Ey, LJCR @B
%t%raaeﬁcns.memp@%v 50 TR LoPadii RS RIS e Rgm R
Rée i@t B effse same tiopt i onal |y substituted with an oxo (=0)
rﬁp'Tﬁé ymnp@@ﬁ |3r ﬁérmaceuﬁcally acceptable salt or solvate according to claim 1, wherein
R'is -(CR°RYNR'R®and R?, R® and R* are independently selected from H or F.

3. The compound or pharmaceutically acceptable salt or solvate according to claim 1, wherein

R' is ethylaminomethyl, R? is H, and R? and R* are F.

4. The compound or pharmaceutically acceptable salt or solvate according to claim 1, wherein
R'is ethylaminomethyl, R? and R* are H, and R®is F.

5. A compound or pharmaceutically acceptable salt or solvate selected from



R6, R7 and R8 is independently selected fromH, Cl-C6

al kyl; and, wherein Rl, R2, R3 and R4 are not H at the
WG 2008/00999E. 2. The conmpound or pharnaceuti cal "PCT/IB2004/002441

acceptable salt or solvate according to claiml1,

wherein R1 is -(CR5R6 NR7R8 and R2, R3 and R4 are

i ndependently selected fromH or F. 3. The conpound or

phar maceuti cal » acceptable salt or solvate according

to claimi1, wherein RL is etRyl aninonethyl, R3 is H,

and R2 and R4 are F. 4. The conpound or

phar maceytfical * accept g8 salt or sol vate according

ta clai N wher-enmyR et hyl ami nonet hyl, R2 and R4

are K/ and) is F. % A ¢dfpound or pharnaceutical »

accept abl %zlt or sol vatd_gel ected fronF or 6. A

nmet hod fo eating a disease or disorder nediated by

i nhibition of kinase conprising adm nistering to a

patient in need thereof, the conmpound or

phavr meteiutn teatidgye disseesperadisonsies mediatesk bysiofilvtion of kivase cernpriging

L@mifibtdngiPa patientAn ARk fbod thelcb@pduhdigr fRMGREdEcallNEREJtdbR salt

mal B&nanc; es O sancer as wel | as other disease states

4sOET AT W17 URwant ed angj ogenesi's and/or cel | ul ar

51 o) meteaceal RIS PR nisF¥vg, HEINTANFISE BT GPGRT @t MelcTs T disease

81Rk NdsSochifed awitho Ip@nted angiogenp$ia raneicre utliulea ptoliferatione pbajrisiag

S&thihistSHin S{Pﬂe&ﬁé SmBHRCEA Béndofnd” bidh FhatmaButicBy&b&HRbIeOalt or

sel ect \9e_ i nhibiting ki nase activity by

é?iYﬁterﬁcécfr@thﬂ(j'a'H‘ %onmpound or phar maceutical |y

acceprthbd of sttivelpinhiviing/ GPIE kinassorctivityn ¢y tedminisigling & congpouny or

BRAMERGRHI Ebta0e BAMRB bdNaRRcaRiMgab BAiAG. @ conpound or a

?2%5@%%%%%%5 cL%po%iﬁgnecpoEémnS aSc%!'nLou% ord lea@%Sce@tﬁglgra%éngle

salt or solvate according to claim 5.




