DI SUBSTI TUTED PYRAZOLOBENZODI AZEPI NES USEFUL AS
I NHI Bl TORS FOR CDK2 AND ANG OGESI S, AND FOR THE
wa REeAOMENT OF BREAST, COLON, LUNG AND PROSTATBEPCARERS/010702
The present invention is directed to disubstituted
pyr azol obenzodi azepi nes that inhibit angi ogenesis
and/ or kinase activity. These conpounds are useful in
the treRelfeihrolsoReB LI nENEI0LS aneiRest ek | AseRTLast ,
colon, lung, and prostate cancer. Angiogenesis is the
generation of new bl ood vessels in a tissue or organ.
Under 5 normal physiol ogi cal conditions, humans and
ani mal s undergo angi ogenesis only in very specific,
restricted situations. For exanple, angiogenesis is
normal |y
enbr yonalﬁ%%%g @thsqnmgﬁlg {'ﬁ@g kc?gzauﬁc?c?@krh%‘ﬂnone derivatives
| ut wbnh denmmaahes @KinanpCRER rntiproifzpativieactivib :mﬁdare useful as
ves$ ? AP @&qgosed of endothelial cells and
per 28°'S%r r ounded by a basenent nenbrane.
Anglogene3|s begins with the erosion of the basenent
menbr ane Gyflienizperdent kKinasescl@ ks areprIfenidreaninecrioten kinases
%ndtﬂg?eliég“c}’ﬁc%? rolE&& Mpﬁhflﬁd th@%lajn&tlohé Bé%eh tEn‘ﬁ‘féré‘r’if'%‘i’l‘wa@és of the

I's, then protrude through basenent
nmenbeleusie, AHel agEie Rrogressian JAfsa nwaa@@t ﬁ'f@@eé'h Sotlthelgag

ceI bétvsfe@n '??\lﬂfs%tﬁncf RE BHEk df Mﬁfébﬁ@éiloh%reérﬁ% rBBRED6HRR division)

%ratln s forma "sp rout of f the parent
bI obeS t e\peg%pf @mwp&%éyrém h@ thﬁIPrQﬂiP‘P%OWJHB@r%@tO M phase,

m t Mﬁc@ﬁé‘h@rﬁkésﬂ@éﬁd &ell-di bxe.oﬁ ra)@@@rlsel 88, SR el Htid1BS 86mpiled
th each other for mcaio oops,  crea

HowinoS o, 8844643 b Masel aed Aty Bsgeﬁ@/épgv.@o/a% 261-201
hal | @‘72 DK aeeBlexed Bre]fg%ﬂed t@?ougﬁ%ﬁmﬁ%rkﬁ%‘regulatory cyclin

proposed that tunor glgrovvt i.s depend

ORIt CYSLA B2, o PRna "Rk ALAH GBI okipieg subunit

of Negli ebra, cBRZ, CHIGRZ OBKS RiTG DK 6 \CAOHRI riztind wm%s the CDKs
Fol krran a tumpr 20 can onla/g%rowto a cert

a
i t ABDEY EREbEPAR RERANIERER B BIeAYCH S dd oides tq pfiosphoryiate

RoUfHerhalgeestissimtes, hAd Uﬂ‘f%r@it thlaﬁéi’bydhﬁ [pafs furldtien to regulate
proposition states: that

? r% take has
occBFqgé?PS'WBF%PQPﬁ@P@B%Bh?ﬁ?St% &YCenopul ati on nust

be preceded by an increase in new capillaries

con\/er gi ngs seert dveiese profeimkinaséale a classof preteing/(enzymes)

ar odieh iRt b el et R ERS: oS darr i subBying
a f ehoéiﬁwocyhdﬂlom dhsbbclfmamm amjsmrepromwdsmtnmamecreedltmgm
f | ] '
Bk RS b LR o B ST B et crance
phasmdums theactivity of tithusdbistrateadr msabulmapi lhleaaq,t \Ahiﬂhmbmr binding

F
{nerauty I eRs Gruly o RENriieh KRasIRIES i IeTaldst pticn the
be uinde¢ _addsabﬂwcspegteegmumg/tora gfospame rit cercheomeapyrednfor example,
hi 359 ldgge'rﬁmingsﬁgtdn‘?&ﬁt of a substrate that is converted to a product as a

25 function of time. Phosphorylation of a substrate occurs at the active-site of a

protein kinase.



As early as 1945, Algire, et al., J. Nat. Cancer
Inst., 6:73-85 (1945), showed that the growth rate of

WO 2ovp/0s00knpl anted i n subcut aneous transparent BOBERENS010702
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in mce is slow and |inear befoje neovascul ari zati on,
and rapid and nearly exponential after

neovas gyl iy 3efHeUb vUb égéﬁleﬁ% e&g%mg ﬁ%@?éﬁ@ﬁg%gﬂ part in

tunors grown 1 n IS or gans
Ve peopagitionatf goowth fbetcatsagrmi transdudtiznh that leadsnoBelubr

BB Bphif e Atnhane iafatbc ibeS Restolth frt gl GF) and

Sescular gndotﬂi@h&r@rawtrﬂa&én (VEGFsh&e S88IRIA6gnized as important
164:491-502 (1966). Tunor growth in_avascul ar cornea

sheriaiogs Ok [unprPRAipted aRGI00RBRRISy MEGF metivaigs eeKethalig! cells by
%i‘g?fmﬁﬂtth@ugﬂft@‘gim%ﬁfaffﬁgt}/qﬁa%@égloﬂ@&%Hl lsslﬁféjgﬂ%msert

nbr ohe ncer Ins
deorainconminpggeeeripe (e R).i (Semé—lmusu IFuietdab,fJ.tMed. Chem.

S0 95 R R B 1 ST Sk o o o

aeeeptop(FGFRY Solid henors dsepaﬁicwﬂcmthl@e‘drmafmyob@@wmﬁood vessels

TERESEHES) BrdtaRn ACkinR, ihtliord Shia BeBIorSEAFR and KDR

&t infrfehs Wit thd Ifgrov@ih ﬁbnal t’ransdﬁéﬁon '\Qﬂi thu%%‘fbv@@%w?@or prevent
Wien tunors are mE@génte on the chick

nbryo
GREIAASRESISn AR usefg ents in theepreyestios aaoutryeazanenh@; sofid tumors.

possckr el Gl o AR ABLEISIER4] 750

occurs within 24 hours after the onset of
neovas Bgicause &DKmsuenas BPKhand GIIDiéZ samagerz@al activators of

Egmf\ﬁgr{Bﬁa: nlb"f‘togﬁ%@m"%oe@gg gany %u§g3 agérvlgﬁ%r)atwe

‘dgentsl aThewmhlbdlbrmrabé aglkd fondévedopiag hdrabbu®e intervention in
reveal het CL% qiéze of the nmetastasis, but
§HBW%§SP‘Q ‘?' BYGI® PIRITBBFIOR0I Nt for the size

at which vascul arization is present. Tunors are

gener aln ycé@xaanse ¥ith4Ristifvdiidn, i Hasad&tnedlsc@étrea'ﬂ?at the
neovascul arj zed beyond that di aneter. See, eg., Lien,

epmpoundsftiy@ fyrmusB! 334- 40 (1970). In transgenic nice
whi ch devel op carcinomas in the beta cells of the
pancreatic eyel ets, pre-vascuIaE)hyperplastic eyel ets
are- limted in size to 1 6-7 weeks of age,
4-10% of the eyelets étvné neovascul ari zed, and from
these eyel ets arrmﬁé/Parge gaseyl ari zed tunors of nore
than 1,000 times the volume of the pre-vasdul ar

eyel ets. See, eg., Fol kman, et . re, 339:58-61
(1989) .1t has been shown that no F cap be treated by
i nhi biting angi ogenesi s rather N f biting
proliferation of the tunor cellq4theﬁ%elves For
exanple, Kimet al., Nature, 362:841044 (1993), show

that a specific antl body agai nst VEGF (vascul ar
wherein

R is selected from hydrogen, lower alkyl, hydrbxy-lower alkyl,
cycloalkyl, lower alkoxy-lower alkyl and Rz - (X)n;

X is selected from lower alkylene, hydroxy-lower alkylene,

cycloalkylene, lower alkoxy-lower alkylene and lower alkanoyloxy-
lower alkylene;



endot helial growth factor) reduces m cro-vessel
density and causes "significant or dramatic"

wo msbiiion of growt h of three human tunors WPChEP®D3010702
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on VEGF as their sole nediator of angiogenesis (in
nude m ce). The anti body does "Aot i nhi bit growt h of
the tunor cells in vtiro. Further, Hori, et al.
Cancer,FﬁE§p. 51:6180-84 (1991), shows that anti-bFGF
nonocl onal anti body causes 70% i nhi bition of growth of
a nouse tgnor which is dependent upon secretion of

bFGF as it$%onTk nedi at or of angi ogenesi s. The
anti bodyrgee of—nhi bit growh of the tunor cells in

vitro. Intrg oneal injection of bFGF has al so been
shown to enharce grom’@i‘dof a primary tunor and its
nmetastasis by stinmulating gromh of capillary

endot hel i a ells in the tunmor. The tunor cells
t hensel vk receptors for bFG-F and bFGF is not a

he tunor cells in vitro. See, e.g.,

G oss, et~ab, Pros.seMgteddmor. Cancer Res., 31:79

(1990). A specific angiogenesis inhibitor (AGW 1470)
inhibits tunpr. growh and netastasis in vivo, but is

much Iesasngg'?f'o *in inhibiting tunor cell

proliferation in vitro. It inhibits vascul ar

Iendot Ihela'\ alto 6ahbmbendd ﬁeteaﬁd:yul’qdﬂaj_rlfr'ﬁigmc_ e intaihing fadsm43| tlo 5 carbon
ogs |l ower concentration,.than it inhibits tunpr ce -
orof | f eraipTemnERem blo 2 hefjattomsrsaipcted figfi e Group consisting

48: 555- 5&dx%?@ﬁ)nit@@éﬁ%nhss@bf-;‘hdd“d' rect clinical

evi dence that tunor "growth is angi ogenesi s dependent.

For exanple, human retinobl astomas that are netastatic

to the va5@&mea&%%bet%parm&m&m@tawm-H@mmhmﬁ hetero

are restfy AL It :

are vi abeftgmgﬁ%k%ﬁggﬁ)or atéggls%l?‘lll-p yﬁsnkkglinﬁgﬁzov)%gﬁﬁ’réeﬁxggd

from an mitlogémat ed eye and anal yzed in vitro).

Carci noma of the ovary netastasizes to the peritoneal

These. 1 31 an Eoruf LB HErBRr b b RERT I a8 deneisine o
t hem bedytiroxyg dwadssxy-ianiez atkyl, | yideoger, Yowér alkyl, halogen, perfluro
neovascul ari zat | [ n breast cancer (see, e.g

tjon Cy
i dner ,'OWer § .V! amkvﬁfﬁﬁ%yi&ﬂ Med., 324:1-8 (1991):
Weidner, et al., J. Nat. Cancer |nst, 84:1875-87
(1992)) mpdan miegarsiath® wanagr (Weidner, et al., Am
J. Pathol, 143 (2):401-09 (1993)) correlates highly
with risk of future netastasis._Metastasis, from hyman
cut aneodﬁ-%%@m%w Viere Rz gQtains a nitrogen in the
neovascWabiRbmale ri-ﬁ@?s@lf‘tﬁfés \Qﬁer'éeﬂ%’ 8&stirard gakiran the
| eads to increased thi'ckness of the Tesion and an
i ncr eas teterasyclopliybring adieterogmmatiqying; i vast ava, et
al., Am J. Pathol., 133:419-23 (1988)). In bl adder
cancer, [ | ' T Che Ll
brcr | s mcelfcatly & Bl SO ENpOE M) &ty of CDKs,
ext ensi vearticgaedgcCOKAanECOKDI ogy. See, e.g., Nguyen,
et al., J. Nat. Cancer, Inst., 85:241-42
(1993) . j ' | & ' : -
o d ffTﬁrEg% @’rﬁxt“é;ﬁxggg %g?ﬁgsaér’]rgogppgﬁﬁa?&éu%‘cSPca’Hnbé‘s.ﬁ‘oﬁw&%mng
such agents are useful in treating various diseases or disorder states associated

with uncontrolled or unwanted cellular proliferation, such as cancer, autoimmune
diseases, viral diseases, fungal diseases, neurodegenerative disorders and
cardiovascular diseases. ‘



10

15

20

including solid tunors and bl ood-borne tunors. Solid
tunors with which angi ogenesi s has been associ at ed

w0 niwbod®g but are not limted to, rhabdomyosareonsEe2005/010702

retinobl astoma, Ew ng's sarconm, neurobl astonma, and

ost eosar coma. Angi ogenesi s al sé has been |inked with

breast cancer, prostate cancer, |un nce o)
cancerlnh W%@W@ﬁ@q“@t@% e activity gft ég’Kcﬁﬂ PﬁmCUPa” éBR1 and
8bedy e'%ethfaé@‘%ﬁr o%H@Eoﬁﬁ)rhﬂl’é(PHh@%o @égﬁﬁﬁg%ntammg these
mul t1'p omas, and any various acute or chronicC
mpbarsds usefubmamlr@fdlse@sa@dnedmta@v kinaggiactivity, particularly

%%gﬁﬁgur% Egg?'q{ﬁéé’%%&pglﬁ% Sy aréﬁ]amc%?%ﬁfﬁ ea%t gancer,

plostdte mancandon eargemant lofg taecdrymph nodes, |iver
and spleen. It is believed too that angiogenesis pl ays
arolelnthe ab rmallhlesintﬁﬁQ? rrowt

give +AsBolngSq BEkBREN.he Syl Sy ST

pyskerERONl ag@ﬁ@%ﬁwd SfecusffultiBE mBiidtingr BeNnhiigi Pretivity of
d| seases of childhood is the hemangi ona. A hemangi ona

COKs, pantisularbrpbdd thirs providjng aniriimel aaents dacgeatma, of
BR5der A Sfter dIS ?ééé,@ééo%fa?e@Wlh%c@ﬁﬁoL&gbﬁéﬁn&‘rﬁaﬂ%il

Intervention. I'n nore severe cases tunors
pradifgraient o | arge cavernous and infiltrated forns and
create clinical conplications. System c forns of

hemangj i h

fortal }IA&[B%?; gpgeﬂr%éreg)g&rﬁé(g@% s‘éﬁr}thﬂnulﬁWearg rtrIE% %gppounds of the
fdratulatan not be treated with therapies currently in

use. Thus, it is clear that angi ogenesis plays a major
role in the netastasis of cancgy . If this angi ogenic
activity could be repjgssen el i m nated, then the
tunor, although pesfg uId not grow. In the

di sease st at e, ntlon gi ogenesi s coul d overt

t he damage caused by the |nva5|on of the refmcro
vascul ar system Therapies dir control of

angi ogeni ¢ processes could le t he| abrogati on or
mtigation of these diseases. al-tl asses of
conpounds that inhibit angi ogengsi sNare bei ng

i nvestigated as therapeutic agents. These are, for
exanpl e, thalidom de and thalidom de anal ogs (USP

6, 235, 75GndrelitRChS hgariyen, Mukiraakyl Gajtirexy-(wercaiifi| lo@er alkoxy-
6, 420, 414 (The Chlldren s Medi cal” Center Corporation);

6, 476, 09oweralkykerecysrdkla®i on) ) ; qui nol i nones (USP

6, 774,237 (Chiron Corporation)); serine proteases and
kal I'i kr %Hﬁnﬁ%ﬁtn@al@%o@??atﬂ@@&ﬁéeﬁ@eéfnﬁnai)com\ﬁ?-)@ﬁds of the
anal ogs and antagonrsts (USP 6, 783,953 (Janssen

Phar maceatmgla:N. V. ); 6,777,534 (Children's Medi cal
Center Corporation)); peptides and proteins that bind
Angi ostatin(tm or Endostatin(i (USP 6, 201 , 104
(EntreMed Inc.)); cathqp5|n e polypeptldes (UsP

6, 783, 969 (Nuvel o l/;JﬂT*(other anti angi ogeni c

R 1" S AN
-B

wherein

Rq"is Rz - (X)n, and Rz, X and n are as above; or
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peptides (USP 6,774,211 (Abbott Laboratories);
4-ani |l i no-qui nazol i nes (WO 2002/ 092578, WO

wWQODRHOP2Db77, WO 2002/ 016352, WD 2001/ 032651, REI/EP2005/010702

2000/ 047212 (Astrazeneca)); phthal azi nes (WO

2004/ 033042 (Novartis), V\D 20031022282 (Novartis), V\D
2002/ 012227 (Ast razeneca), WO 2001/ 010859 (Bay err?

08/ 35958N-PKisiesraficompoungdswiiess Stzcontaigs a9)igegenin th he'©
(Pfizer) oyae

2000/ OOSHZG’t @a\/@hggﬁlh g%lﬂﬁ)\?%‘f,\ggfé?gﬁﬁ (S%@gna\/@rﬂ:u”? the
Sever al heéenoeyclaatklybnmor bpteroarom@tigggofor angi ogenesi s
inhibitors as therapeutic agents. These articles

i ncl ude j t ion in Chem cal

Bi ol ogy, mta%ggg(%@fl& %BB’% ;ggl[%n%\egﬁcﬁer et al.
Current Medicinal Chemstry, 11(6): 731-745 (2004);

Manl eyln eampoundBl andhi-Bi, wdeee RBiamohy are aulpgiitaents containing an
1697(1-2): 17-27 004) ;. .Al ess| t al., Biochimca et

Y B{R)%%’cg‘%éﬁe grré%gﬁyﬁhqéggggbéf\ 004); Tortora, et
al ., Current Pharmaceutical Design, 10(1): 11-26
(2004) In &pesfetredl draidodirlant pf thel fresant innentiorgiodreeare provided
hal | mark of cancer ﬁgn rous tunmor cells typicallty
H8/eOrEBRENGS PHIOSM Ul FE'® he genes that directly or
indirectly regulate the cell-division cycle.
Cycli nm'aewquemma&ﬁ@ (CCRIAlKRr & @emm@pymhl ch are
critical to ce cycle control. See, e. CoI eman et
al ., Annual Reports in dj.ci nal Chem
171- 174 @neihey brefgeed & ent %fgtDPd%f%S%'HénY?f&t%ﬁ thegpare
? t@&ﬁ?@uﬁ&@?ifoﬁhﬂ%%%hé% Res h cycle, such

progre stion fromthe G phase to fhe S phase
the peri od of active DNA synthesis),

pr ogr essXon fSr(&n@tﬁé'k@%‘ﬁaéﬁd@&’t@e‘%éﬁhﬂ@@e (G -Garntkanoyloxy-
t t S ,
active m os hé?% %(y (\é*c?(gfgggggﬁgrs ee, e.d.

the articles'0 ng in Science,

274: 1643-1677 (6 Decenber 1996) CDKs are conposed of
a cat al yRxc @DKiopltenyl, pyeaziny or phanyt ang cycl i n
subunit. The cyclin subunit is the key regul ator of

CDK actiwyt i

speci fi cﬁéd%fd ﬁ’é %&b @?gﬁ?ﬁ@&’g{%&é@% Ilh%gn M"é&%f‘ héBRen and
2). The diff ¢Cely)dtkylase/ cyclin pairs regul ate
progressi on through specific stages of the cell cycle.
See, e.g., Colernan, supra. Aberrations in the cell

cycle control system have been inplicated in the
uncontrol l ed growth of cancerous cells. See, e.g.

Karmb, "Nsanew héreiﬁeth@thategerilﬂnclulfé@ -allf40r HaRgehs saok as chlorine,
go ra. In additiaon, c geslnthe ex ressteg
lPOB’r‘eq ‘?fOUH %@ﬁgéo@%o '|UHQ”@:BR Cé‘ Jine #iE FSRESTY Rrlegred.
have been observed in a nunber of tunors. See, e.g.

Viebst eins (g in@AE Bpetifivgldn, thE i “k?welsélﬁyls%ohé%ﬁﬁ

and references cited

combination, means a monovalent straight or branched-chain saturated
hydrocarbon group containing from 1 to 6 carbon atoms, such as methyl, ethyl,
n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl and

the like.

The term “cycloalkyAl” means a cyclo-lower alkyl substituent which is a
monovalent unsubstituted 3- to 6-membered saturated carbocylic hydrocarbon
ring. Among the preferred cycloalkyl substituents are cyclopropyl, cyclobutyl,
cyclohexyl, etc. wifh cyclopropyl being especially preferred.



therein. Thus, there is an extensive body of
literature validating the use of conpounds inhibiting

wERiKs/oam4ant i proliferative therapeutic agents.PEEEP2005/010702
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e.g. U S Patent No. 5,621,082; EP 0 666 270 A2; WD
97/ 16447; and the references thted in Col eman, supra,
in particular reference no. 10. Thus, it is deslri] r.ablI e
to i deht§ igfmchewecalkonnHBRIHR SUEIINtK DraReled-chain alkoxy
@%hP‘berﬁ?d \‘rto{ﬁ RwRAHIyE BbAtaining fsrhi 21368 dfbodaRsrhé Ysuch as
mal | nol ecul e conpounds that™nmay be readily .
methdys ethecy andbrepexyefsopeepary, Nnrbutexy, dertibwdoxynandthe like.
nore CDKs or CDK/cyclin conplexes, for treating one or
nore t w L b ;
tha i 1o B A P RLelaBriARER- B oRIERC Rt sttuteo
amoendte mgirocarbshiringt edctaas phengipaunaphtiag ewitls phghydeeing
ar f or exanpl e, anal ogs of Flavopiridol (USP
@re%:s,?@zo (Mtotix); WO 98/1344 (Bristol-Mers
Squi bb); WO 97/42949 (Bristol -Meyers Squi bb)); purine
deri vaThy esrn{ tWet&BCOS33kyK dfefhty adeotd membaéd monocyclic

97/ 20842_ (gCNRS%j); acri dones and benzot hi adi azi nes \{\D
SR S50 TARINEHIC 5 SRRSO PUREH Ms PPTRR G
%él}rg%:%gtf'r&ﬁ Ré g%ﬁ%D cé‘cs@&ﬂfvgz&%%yébﬁ{‘ﬁigb@eh’%‘é@ffér'. t Athbng the

romore,. Certain N, N'substitute . _
picfgtied pptereeyadic @lint greunspanedsclieed mereholimd.dhigpyeanyh and
' jscussi ng CNS-acti ng conmpounds. See, M A
%2&&3‘&%@@? L Pharm 325: 285-289 (1992). There
continues to be a need for easily synthesized, small
mol ecuTbe tempthetedwatramatihéng’ edersdnta monowaleot 5 osBenembered

RSl AL R AR g DSB8 & SR 48 P rom
i 2 petard dtomB@endctdd frof m@gﬁbhp woasisting of oxygen, nitrogen or
pyr azol obenzodi azepi nes an

phar maceut 1 cal | .
s6lfptApPayg dhe prefeired hetIORWIMAIIFIIOUPTIRES Mﬁ&%@?%\envh
e J i MNhdi tors of angi ogenesi s and/ or

%%ﬂ®@lggﬂlgg%gygﬁtﬁ dependent ki nases (CDKs), in
particul ar CDK2. These conpounds and their )
phar mradbetewallpyenatiwiened desigantes a divalan satusated feaight or

[+ v Y [ the
BRARR i s7asARdy ek PaniThd 8k Bt dlons?, |

in particular cancer. The invention is also directed
t o phailhadeum (lowaker atkapogloxy otesigratesianinagowalent residue of a

SRLBRIRS Bl LB RSp Bt orF TR B o Bomes where e
apaiogeh abmsen thé ¢arboxp (-CUOHS angieyris tedert fegnoved. Among the

i nvention are especially useful in the {reatment or
pErferer Iovenrlkaneylophatipsiasn ncuie Brewioxy ePiapapPyloxy and
B0 '{\y]ggy_ti on is also directed to novel internediates
useful 1n'the preparation of the 7,8- disubstituted

pyr azol obenzodi azepi nes, such as thgse of fornula IV
descr i Bbaa te@n ogycloalkylene” designates a divalent cyclo-lower alkylene

which is a divalent unsubstituted 3 to 6 membered saturated carbocyclic
hydrocarbon ring. Among the preferred cycloalkylene substituents are divalent
cyclopropyl and divalent cyclobutyl.

The term “lower alkanoyloxy lower alkylene” designates a lower alkylene
substituent substituted, preferably monosubstituted, with a lower alkanoyloxy

group where lower alkanoyloxy is defined as above.
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In particular, the present invention provides
conpounds of fornula IV wherein RL is al kyl, al koxy,

whadoegangs COOH, COQAl kyl, CN, C(O N(R6)2, or PCT/EP2005/010702

(OCH2CH2) nOCH3; R2 i s al kyl, hal ogen, al kyl
substituted by hal ogen, OH, aI‘IZo'xy, al koxy substituted

g{ Cﬂél) ﬁﬁé?ﬁp{g? qenglgép,(’c\;&ﬁ@\qz@r éloﬁekg%%réq.?ég;aéawer alkylene

B@éﬁﬁ&é‘dﬁ%@ d@@fghﬁﬂﬁi lHé’reﬁ#Bé‘iéﬂet 'EJIJSQHQbédab@féréb'ly monosubstituted,
OR6; or Rl and ether forma 5- nenbered

w&h@ﬂ@w@ all@xmgﬁgupmhﬁar %ﬂwer aleny é3 dgﬂlm@d as RRoye;

hydr ogen, hal ogen, CN, N2, al kyl, or al koxy; each R6

[ ndepenggnt 'y yéérg)\(g[an %lﬁ{lﬁﬁé lg%lés’é r%?g%&ﬁﬁ\ﬁ?r ngflegg
aulstR@entaudstitubed tpreferably imomes ulistitubed rwitht aiydooxagroup.
they are attached forma 6-nmenmbered heterocycle which

is opt « i : . i ,

| ndeponteney G9R3Y* fbighatet ol dilony RERuehTnnere anyis as
pbaveraThetpreferiey aglgouplis pheayltariditbeqoéferrBaeanygloxg énphenoxy.
invention is further directed to pharnaceuti cal

conposi ai ni ne or

Sbove. 56 xRkl Ao e fhs ARkt 418 group wherein all

ﬂr@l@mr@)géﬁs sftHe [blAer eyl g Sreibsimasd b fsldoed by fluorine.
acceptable carrjer. Methods for preparing such

ERILINE; RIRereadpef lugrastaveer srkytl gEoyRS et ifluoremethyl,
e f
PR fock S Ae AN Blobon At Zulam Ry Mg Ranteially
preferredon are inhi bitors of angi ogenesis and/ or
ki nases. Thus the invention is directed to a nmethod of

I nhi bi ﬁ"h@%ﬁ?%@ﬁ%ﬁhﬁcal%@ YL SOy "J\Je?éjrs"r_.(a eppyentional acid-

directed to a Ki'nases
afdition\saits ico thase-adiditert sajtstthaaratmnhbel bialogitaleffectiveness and

trea%_{}e fa&{? cancergdsocgfc}em I I y qg@tlt%col g&méé#{;gm suitable

h@Mltaﬁc‘ba@z@rﬂb or tdrgenieRRitd, ‘balolr arﬂé Beﬁidr?@m@ﬂﬁ@lséé Shanle acid-
conmpound of forrmula V or a phar rraceutl ca accegt abl e

§Qﬂt"°ﬂt$@||técbﬁ'0|u¢¢1”&$@ deyjyedifrom frorgapisanids ﬁ%h% yidrochloric
S5 WS Rofoich PRS0y sk, s geig pposprone
Rbishanstinidriepoid sardh thqsieaderived téro adirganinpeist $ushisas p-
fcﬂgéﬁ%ﬁnugfﬁ%lct Qgig] sa{h%y& 3&899\%tﬁ§rpeesﬁf0nltcrhecic?,rog(%ﬁgtacid, succinic
acid, citric acid, malic acid, lactic acid, fumaric acid, and the like. Sample base-
addition salts include those derived from ammonium, potassium, sodium and,
guaternary ammonium hydroxides, such as for example, tetramethylammonium
hydroxide. The chemical modification of a pharmaceutical compound (i.e., drug)
into a salt is a technique well known to pharmaceutical chemists to obtain
improved physical and chemical stability, hygroscopicity, flowability and solubility
of compounds. See, e.g., H. Ansel et al., Pharmaceutical Dosage Forms and
Drug Delivery Systems (6th Ed. 1995) at pp. 196 and 1456-1457.

In accordance with this invention, the compounds of formula | can be
prepared from a compound of the formula I
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provi des nethods for synthesis of the conpounds of the
present invention and val uable internedi ates for use

w0 moosoai4synt hesi s. Conmpounds of the present | POUERP100§1010702

are inhibitors of angi ogenesis. Thus, in a third

aspect, the present invention-grovides a nmethod of

i nhi biting angi ogenesi s which conprises adm ni stering

a therapeutically ef f@Gyve anount of a conmpound of

t he i nvention. Conpounds ese i nvention al so

are inhibitors of kinase Therefore, in

a fourth aspect, the invent.i vi des a net hod of

i nhi biting kinase activityimhi€ﬁ conpri ses

adm nistering a therapeutically effecti've anount of a

conpound of the invention. In a fifth aspect, the

presenthg %ﬁif]idu% RHevhEE i3 cEHRLBAEd tothd Esmpbesd BEfmula |

or control of cancer which conprises adm nistering a

viadhapellnwingregctismf saheme 1awbarain & isagahp¥end of the

invention. In particular, the invention provides

met pods for the treatment of breast, progtate, colon

| ung cancer. A% used herein, th< | ow ng termns
have th owi ng definitidnss. The fol | owi ng

Y0 sed hereTﬂ—a'p'p‘I'y—T’rrespe%ti Whet ner
ne in tion appear alone or in [ hati on.
t be noted that, as used in the s atjon
and the appendgd clains, the singular fo 7, "an, "

and "the" include plural forms unless théicéﬁtext
clearlly dictates otherw se. "A kyl" neans a

strai ght-chain or branched, substituted orlV .
unsubstituted, saturated aliphatic hydrocarbon having
1to 6, preferably 1 to 4, carbon atons. Typical alkyl
gr oups inckrdeonethyl, et hyl, propyl, isopropyl,
butyl, Y.-b , 2-butyl, pentyl, hexyl and FR;

i ke."Ako nmeans a s%{ai ht or branched chai nN
hydr ocar bo oi?‘group whetiei M2 he "%l kyl " port g a
al kyl group as {hed above, agd the group i STN
attached to t cul e via an ‘oxygen atom Typica

al koxy groups nnch@de nethoxy, ethoxy, propyl oxy, / l\\

i -propyl oxy, nHbutyl oxy, 2-butyloxy, tert-butyl oxy, P
n- pentyl oxy, n-hexyloxy and the |ike. "Hal ogen" nean
fluorine, chloMne, brom ne or iodine. Preferred

hal ogens are fluorine and chlorine. "Hetero atonf |
means an atom selected fromN, O and S. "6-nenbered

Het er ocycl e" neans a 6-ne ﬁkg Eppn-aronatic,

partially or conpletely satuUrdated hydrocarbon group,

whi ch contains one to three heteroatons at |east one

of whi ¢hatsordahc®géth.thiExavgitieon, tie 6ompobed efiformula Il is reacted

e hhesund &7 19 uR! IRSK RbA8Aine (2-thio-4-thiazolin-4-one)] via a
Knoevenegel reaction to produce the compound of formula IV. Any of the

conditions conventional in carrying out Knoevenegel reaction can be utilized in
carrying out this condensation. Generally, this reaction is carried out at reflux
temperature in>the presence of alkali metal acetate and acetic acid. In the next
step of this synthesis, the resulting substituted thiazolidine of formula IV is
treated with a methylating agent to methylate the thio group on the compound of
formula IV to produce the compound of formula V. The preferred methylating
agent is iodomethane. This reaction is carried out in an organic amine base
such as diisopropylethylamine (DIEA). In carrying out this reaction, temperature



pi perazi ne, norpholine, thionorpholine, and the |ike.
"5-menbered or 6-nenbered heterocyclic ring" neans a

w®200604004enbered ring containing fromone to PET/ER2005/010702
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het er oat ons. Exanpl es of carbocyclic rings include
pentyl and hexyl and the I|ike:%Exanples of
het erocyclic rings include di oxanes, dioxo| anes,

Py PERSSHIake noteriigabandifve eakiiongan bg garried gt @t room
{eehsdra Jrg 'haea Eﬁ@ﬁé Bd R Irﬁfa@ﬁfnt Ié)lﬁé out thIS reactlon any
pyrazo enzo 'azepine required to |n it

sipibei donditionasionedntional v methylatm)adbn gjeun@aglheewsed

inter alia, as is described in Exanple A, infra.]

"1 CoQ r -aty Leulan,

pyr azolspenssblring PaleiS he SofingBpBrappttupyis reacted
®jth¢hé compeand roembmmla \w ty prdd‘ﬂmrthacoempamidl <yf formu|a [. The
acce har, maceat i cal l cce

t
EmPPuURT oborriA i el BN aa enyar Rt 61 DIErGaNAl used in
aﬁﬁﬁ@&@%t@utﬂﬂﬂoﬁﬁaﬁww Grolp déwbé Q& irt Garhfifg BUbiHRS Feaction.

to which the gartl cul ar. conpound i s adm ni st er ed.
IrPaegar@@Res Vilalong %{ﬁb@fﬂiﬂ@ﬂt ghig éubstlt%%r%cara_ed_out by reacting
- ol |
FENGRAEt BrEP fySab2RE o 1588 prosence of o
pomrmﬂbhassaﬂf/emtrmjchcammdlsltrde Genendly, this aeactionds carried out

LA Ter oA S Bfite AaPe hith S HiddMobyRinaRIRE" ©

acid-addition salts include those derived from
i noggaﬁlngthawtlgi@r lsared) the cbrlsr?bonmotb fordmmn dan Ibysobrepagm oy
aci roi odi c a ul furic aci m.c aci
Frassipadie compoundad a4l With & by RReSridy
fronorgani c acids such as p-tol uenesul fonic acid,
salicylic acid, methanesul fonic acid, oxalic acid,
succinic acid, citric acid, N acid, lactic acid,
fumaric acid, and the like//Sa e base-addition salts
i ncl ude those degivet amonl um pot assYiim sodi um
and, quaternary ammoni um hy r'des, such as for
exanple tetranethylannnnlunﬁhydrOX|de "Phenyl " neans
a functional group that is a benzene ring having one
rdragem, isesmrie. Phenyl groups of the present
i nvention may be unsubstituted or substituted, for
exanple, with al kyl, al koxy, hal ogen, CN, N(RB)Z, NC2,
etc. "Substituted,” as in substituted al kyl, neans
that the substitution can occur at one or nore

posi ti gAg rafetiortéd the ToPAtRING SiSotrRdia0Al R4th thE@brigdind of
substituents at each substitution site are

fwa*eﬂa;ﬁd@rnrwugeeﬂ@cwﬂpwmﬂm fieemylzek is carded it éha high boiling
3&%{.@9 EhP&éWagﬁéﬁf%r#é’ﬁro%Ha@ ?t\/@@?&aﬂﬁ@rm&tfr&ﬁ 502C to

eas one” conpoun .
RBarCT awlosed syptemckpthibinanset, this esaetion isrcamiedibol under high

ttempera’turetshand pressure. In addition, this reaction is ideally suited to produce

compound of Formula | where Ry is hydrogen. The compound of formula VIl can
be directly formed by direct replacement thorough reacting the compound of the

formula
R]_—NHZ

wherein R is as above,
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significantly inhibits proliferation of a tunor cell,
i ncl udi ng human tunor cell lines or that significantly

WO ndvshoitogs angi ogenesi s of bl ood vessel s suppl yP@yEP1v65/010702

tunmor or its nmetastasis. The present invention

provi des conpounds of fornmula ¥/ wherein RL is al kyl,

al koxy, hal ogen, COOOH, CN, C(ONR®B6)2, or
( OCH2 CMih Acgspowad ofsth§|fRWU'aHﬁ1/’ogEhe replrgement feaction is

g&?%%@lﬁéﬁ%ob%:tﬁﬁ Fésegé'e o?'ahoc?&YKﬁgl Ifg?(ﬁ’le%Hr@%! drebigh the

gen, phenyl
(HixShy2 ChiypoOCHXf f@(nﬁIHB)leﬁ/In tlﬁaereaancemfua@ amine base. Among

i Rl Teeb it Y et bBRNEY THIT RidstEh R patieBigtin an
ﬁ@gt%r@éwd shdl\lléntngxnyFébriv@nhwhlmm ofgared Ibgllveﬁillswdw as acetonitrile,
rogen,  hal ogen
methyige SARHET 9t<:hg;am o DgaiTasS ol Loarying Guh i e drioneaR amine
bASERERACY dils @%ﬁylarﬁH@’ lis uSEd. alrkearhahd vt trﬁ’é re%?:tlon

and 'R8 taken t get er W th the nitrogen atomto which
tetmegeratuseandchpriesaueotim not Gritiealiandabishieaction gan bevgarded out at

AR SPSPABEACGALAL 1y S8 A g recton, any

pbavarional methdd obeptgdird b ehisaytgrobpmdthf an hmimeean be utilized.
enbodi nent, the jinvention provides conpounds of
for mul {h\é i n_whi

bobod e, Capiurd ofoRBscy BSre % o lobane aleia yroxy

RBldralkabnganess copdands eaarmtmepamm@dmrmetcorrtebpondmg
i nyention provides. conpounds of formula

REITY BRIESAGRTNGO aci sters B ﬁ?ﬂﬂ%‘% Wlmraaﬁﬁa#gn%@hbe@@wd“de
eStePhand btﬁﬁéw H%%E(V o eﬁé cBhiBtnakean tRJprBBared

and 8 can toget n|t ogen atomto which
fdrdhe moereaponding ¢yaoe eab®ytie ab@r@lemememwao@ withdithium

I 8 I
SR AT FERu B TEAUERE HRELIE, G BRSETRbRe grgue anc
the ester to a hydroxy group. This reductlon should take place before reacting
the compound of formula VI with the compound of formula V.

Where the ring ® is an N-oxide of a nitrogen atom in a nitrogen

containing ring which forms the rings ®, these N-oxides can be formed from a
tertiary ring nitrogen atom by oxidation. Any conventional method of oxidizing a
tertiary nitrogen atom to an N-oxide can be utilized. The preferred oxidizing
agent is metachloroperbenzoic acid (MCPBA).

The compound of formula I-A includes compounds wherein Ry’ is
hydrogen. Another class of compounds of the compounds of formula I-A is those
compounds where Ry’ is cyclo lower alkyl, preferably cyclopropyl. Another class
of compounds of the compounds of formula 1A are these compounds where Ry’
is hydroxy lower alkyl or lower alkoxy lower alkyl with hydroxy lower alkyl being
especially preferred.

In the compounds of formula |-B, where Ry” is R2 —(X),, n can be 0 or 1.
Where nis 0. a preferred class of compounds are those compounds where ® is
phenyl. The preferred class of compounds where nis 0 and Rz is phenyl are
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those in which R7 and R8 together with the nitrogen to

which they are attached forma 6- nenbered heterocycle
w@ne®do0s hal ogen or cyano. Exanpl es of such ponpPense10702

i ncl ude

5- (2-chl or ophenyl ) -1, 2-di hydroll7 f | uor o- 8- ( 3- (4- nor pho

I'inyl)propoxy)) - 3- methyl razol o [ 3, 4-b]

thosa coamasmda yeradls and Rs are either both hydrogen or one of Rs and Rg

|Z @/d?c??eﬁs %}@éﬂe?%ﬁ%ﬁa;ﬂzoﬁ%?@wgr 5en<?r(3 (4- nor phol

[1 4] benzodi azepi ne;

5-( 2- c@hdheplﬂmmanWacymeop|refgrredrq}@s&>of8:qrcpqmdmfﬁﬁdnuIa I-B

LB e ECVARARLEL b e s

dorApduhysiace &o(sédoﬁnpmtriawwhere X is cyclo Iower alkylene preferably

1) et 3- |
evﬁorﬁr]%fs%b%éfﬁlaaé’% fo i P58l BpRebbadnereinmpinhasd X i
b;fbld\ﬁltb\ﬁér A?RYreﬁé a2 .ﬁ&rﬁdea@ﬁbsé@&ﬁpadm Wehy @& rsqmanyl and are

,_or al koxyal kyl and Rl is hal ogen or cyano.
Bx@ﬁfﬁl% e kalb mygrqgﬁap@@np pkRs and Rs™ is hydrogén and the other is

h
e L pBlEdldssTorakaOmpotindl Y Aohidta & WRePl eyl
Atk W\]ObemrbmbcamdprwrmremB anbRp @re bytmgenethalodgan with at least

g Rf Repdclite feioioRB | AnaileneRsen By hokey of Hpltha 18
whisya n gl tare mhéée Sorapbatiswhkbre Xqﬁmwe‘rdeﬂkarﬁbw«bbt)clbw&l alkylene

i s either a halogen or cyano group are. prefe

Withhisseect ieehisigeuplicompounds where R1 is Ro — g(r)n and n % 1and
5-(2-chl orophenyl ) -1, 2-di hydro-7-fl uor o- 8- N, Ndi msthyla

weF Qﬁn%ﬁ%\hggy Iro%‘?laﬂl e %QW&:&% BLMss wh@re Reis

ano?%er € t he |nvé I on provi es conp
aﬁdf®n$rphanylVarenthe{ae @bnﬁmunslsmhergebmth ﬁisleyid R@arealhy«ybgen or

Be L Fbdindn s omiieds and e athel ot ke EsH ariogen. In
ab&)/rbaﬁée wrth%bth@@ﬁab@mmft of Hﬁ)@nﬂ@ﬁ”@@el ftilssd prefaresd
5- (2-chl oroPhen){E!? 2-di hydro-3 8-trineth

cgmpggaqjgpg BA’}"b%!ﬁz’blﬁ bg@ﬁ,)qqlé lower alken%rllI Among the
?B&P re8 %rﬁo %ﬂ foéfotﬂ}eél%% or c b@ﬁ(&’é Qre/thBRIIAP s ®here R

pyrazo enz azeplne;

5- (2 chl or gpheqyl ) -1, 2- di hydr o- 8-f | uor o- 7- met hoxy- 3- ne
t hyl - pyr azZol B[ 3,2~ b][l 4] benzodi azepi ne;

% @arether dphe

yl)4d Pﬂeﬂythmﬁ)r&sp’@i RS érrmibﬁhﬁént&aftthe
i fluoronet hyl - pyrazol o[ 3,4- b][I|, 4] benzodi azepi ne;

invention, the preferred embodiments are those compounds where R5 and Rg are
both hydrogen, or Rs and Rg are hydrogen or lower alkyl or halogen with at least
one of Rs and Re being other than hydrogen. Another class of compounds of
formula I-B where nis 1 and X is lower alkylene are those compounds where
®is a heteroaromatic ring containing from 1 to 2 hetero atoms selected from the

group consisting of oxygen, nitrogen and sulfur. Among the preferred

compounds of the class of compounds where : is a hetroaromatic ring

are those hetero aromatic rings which contain 1 hetero atom preferably sulfur. In
this case, Rs and Rg can both be hydrogen or one of Rs and Rg can be hydrogen
and the other halogen or lower alkyl.
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8-chl oro-5-(2-chl orophenyl ) -1, 2-di hydro-3, 7-di net hyl -p
yrazol o[ 3,4- Db][1, 4] benzodi azepi ne. I n anot her

wendedicvent , the i nvention provi des conpounds BET/EP2005/010702

formul a IV in whi ch R is hydroxy, al koxy, or al koxy
substituted by hal ogen. PreferlZed conmpounds wi thin
this enbodi nent are those in which Rl is alkyl, cyano,

NH2 C( O, anethey(ataes efaompoundsngf fermuladR M"‘@é@rﬁd%ﬁo@fe those

éacﬂﬁé&gﬁeqsowgg e Xi |? Smyﬁir%y Io%ea?lgylgnnetwhgh respect t%toh)l(sy célaﬁs of
wﬂﬁemmdwwhem/)(as bym[o%y4ewbg dlkyléhbene dmbsaaz@qmpeu nds where
-chlorophenyl) 7-cyano- |, 2-di hydr o- 8- met hoxy- 3- net
razol o[ 3, 4- b][I 4]benzod|azep|ne and

chl orophenyl ) -1, 2-di hydr o- 3, 7- di net hyl - 8- met hoxy-
azol o[ i8,a1pheny rnng] tbmiu@@n! withis Wis pieferreghelass of égmpounds

%‘%{mggé‘%#&’%es i’ 35% Raé?e Bgt‘i’msl‘?ydrﬁ%%ghﬁa thsd Sompounds

fpounds i°nc
\Z/hehi Bt an8- F{@areMyn!mgﬂmimyde)rdlkﬂ, ldway dikox@ orbalogey-vgthat least

% b b 480 DG PRGN PORICEEN i o- 3. ot hoxy- 3- ot

hyI pyrazol o[ 3,4- b] [I, 4]benzod|azep|ne

5h( I2 CPherﬁ]&kféithD cdmgegmds%sda@ecﬁdmuortbe fhveetiboxyay3- ne
- razo O
i paliely Coihasiiion fo Bl EL o FOrT B LomRiSe 2% anagtive

Dfsadseici o et org sl

mejabdites tang pfwnwp@ub@aily@ccsp[ablet}sa@]@bw @wﬁ@unds and

F%&étg& t?ﬁwﬁ,[@ﬁ g%pﬁgﬂgg Eﬁgg@rdﬂggﬁm rBBPsZ s8liS hdrdtabolites are

sometinedyefarcddidenerein collectively as “active agents” or “agents.”
5-(2-chl or ophenyl) -1, 2-di hydr o- 7, 8- di net hoxy- 3- net hyl -
pyrazol o[ 3,4- b][1, 4] benzodi azepi ne ;

42b?|[ rny AT 7 dl msiﬁh%@t are sct)IE1 St uﬁggrryoocogy e Uidied in
kh@aﬁltﬁé&@lh@ﬁv&we (53 8 end gapisiiRay BRisDI différemthstal or

razol o[ 3, 4- benzodi aze

BO Qfﬁhl@rf@ﬂﬁgr@laqf-whlg @ireyiepded F@pﬁwtpugmﬁ sGaperRf tae present
IREMion afBt LY tBAARLIGES: 4-

Therapeutically effective amounts of the active agents of the invention
may be used to treat diseases mediated by modulation or regulation of the
protein kinases CDK1. An “effective amount” is intended to mean that amount of
an agent that significantly inhibits proliferation and/or prevents de-differentiation
of a eukaryotic cell, e.g., a mammalian, insect, plant or fungal cell, and is
effective for the indicated utility, e.g., specific therapeutic treatment.

The amount of a given agent that will correépond to such an amount will
vary depending upon factors such as the particular compound, disease condition
and its severity, the identity (e.g., weight) of the subject or host in need of
treatment, but can nevertheless be routinely determined in a manner known in
the art according to the particular circumstances surrounding the case, including,

e.g., the specific agent being administered, the route of administration, the



10

15

20

25

30

b][!, 4] benzodi azepi ne; and
5-(2-chl orophenyl) -1, 2-di hydr o- 8- net hoxy- 7- (| - net hyl et

wheoogp4@49et hyl - pyrazol o[ 3, 4- b] [1, 4] benzodi ae€pEP®05/010702

In anot her enbodi nent, the invention provides
conpounds of formula IV in whildhr R2 is phenyl
Pref erred conpounds include those in which

corkiitian beipg tevaieshl and theesubipgs & hgst being treated “Treatlng is

B LA SRR R BT ot s
nmah(\c/a, ?/\/E] ge;nam)r,eﬂnat israffacted, da deastip partdby the activity of

BT R B AAEs arpten e el oAtk e G B ogeprring i

a%Mh@g%m@]ﬁI&WWheﬂrthéy‘w&HmmaB@ﬁmhdSo@fe predisposed to having
qgoun s inglud

SRIRFWHERTY Pyt hanel yi} esnHiagnared 28haupa dx naduiating
éﬂ?/é Ifﬁtﬁ]ﬁr‘\ E‘Yé &é@éﬁé% ﬁdltlgr}n[énd‘}‘bpgllé?\%i ®Ri di§sase condition.
-(2-c enyl)

oro I hydr o- 7-fl uor o- 8- net hoxyet hox
y 3-net hyl - pyrazol o[ 3, 4-b] [1, 4] benzodi azepi ne;

7- oy Hio T iekion s ey lrasipeio methods of mogulatipg,or
hhldlﬂngdrbhﬁ@mddmasm@% actitg, for example in mammahan tissue, by

@@%@C%%%‘e%nﬁ% %B{;Qg}%fagtrw&yoq agenté t| prolr}eréflves is

§aéﬁhﬂhbhsﬁﬂe@%§ll@ﬁbvﬁi ?rﬂétﬁ@ds ér eephplerbyend] V@'vm%ilé cell béitures in
I nvention provides cor?)oun s of fornmula IV wherein RL

anM R as@@et hbe actvity efrthaiidvantiygeageantyas meduatep of GPK1
é}b‘(f%ln I"'oro ?1{ Irﬁa%b?[én%a%r%?g et th? metgo%? 82’(%‘ ag)ﬂedfto
trﬁusle]skyiedznltb@ an4+ndh]dnpg;m\}|beamdébranz aprcnessayﬁ dnantales of

t d
Suratle 25Pers fo" Bttty ReaBlrafheit 35 de IRy ¥scEbed in
ﬁﬂbﬁﬁ:tiﬁﬁaltPutﬂrc?flﬁh Ngs] Nvmgn@cﬂs -Pashesa.,iBiostemistriR237,
I S al oge I ox
RS REO 1 9 ROV A e e, o Hoxde? Wterials and
gielfﬁ rsﬁh ele gﬁgagé)/e@rs rL{j@F)/Beﬁlh GeMRNG)( r1‘9‘19§) Intefnational

er I ment |nven 1 oNn prOVI
PobticatiosNos WIQ B7#34876Vand Intanatioral Pybquamlqnchw )W@@@ 14843.

I\fsﬁ&%‘\# %&#&@es‘? Epa&ﬂk%gggeqs@dgfﬁg te%ﬁﬂwp‘f n,b'BéPHéng o"i’\'ée?{trﬂ&%eof the

biiegitalasstingpiotesussgeout i thie damplea below.n whi ch R1
is NH2C(O . Wthin this enbodi nent, preferred

corrpourmlg active targ];g%tes (i)fr}hg'{?ri\vcer}ltion may be formulated into
pharmaceutical compositions as described below. Pharmaceutical compositions
of this invention comprise an effective modulating, regulating, or inhibiting
amount of a compound of formula | and an inert, pharmaceutically acceptable
carrier or diluent. In one embodiment of the pharmaceutical compositions,
efficacious levels of the inventive agents are provided so as to provide
therapeutic benefits involving anti-proliferative ability. By “efficacious levels” is
meant levels in which proliferation is inhibited, or controlled. These compositions
are prepared in unit-dosage form. appropriate for the mode of administration,

e.g., parenteral or oral administration.
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R2 is al koxy. In another enbodi nent, the invention
provi des conmpounds of formula IV in which RL is alkyl.

wMedokiomoshi s enbodi nent, preferred conpounds arer/EPms®010702

in which R2 is al koxy, hal ogen, alkyl, or alkyl
substituted by hal ogen. In arotdter enbodi ment, the
i nvention provides corrgounds of formula IV jn which

i s al kBRYIVeRtVRagenhran BRIFGHNIRIEIRTed bn epRYQUPNELARRAGRICM
glrhel‘f)a?éﬁjﬁg ﬁbﬁ]q{mhg% tﬁ%rd@@éé@(ﬁ%&ﬁb%ﬁé‘unt%fganla%ernt éc.a.g., a

oro; enyl ; CH2. 43, where n is _
compnond ef farmudall)resnan active ingtashentowmittpappiopeiate pharmaceutical

conpounds. of I ' I ' n tbi

EATRRLAE Sl BERAh i Flab Sy B4 SpgtE ibcbcures
MﬂhiydhchﬁZe nsixihg dg aflatmigkand/ cortp B48jnyg\b7d8solving the ingredients as
particul ar ere.NR7R8 for.ns a norpholine ring;
?wm%w%ée%ﬁd,pf%%Oﬂ- is1or 2, and mis 2.1n

anot her enbodi nent, the invention provides conpounds

of forrmula TV wherein R3 is hydrogen, i.e. conpounds

of forfHb phthhceicalBhRRr empic\dl SayMRUEtHeri SIS liquid.
5-(2-chl orophenyl ) -1, 2-di hydro-"7-fl uor o- 8- net hoxy- pyr.a
Exemipang obBplid speens aer leztgsiensucrose, talc, gelatin, agar, pectin,

-(2-chl 1 2-di - - i
0 SPaBhERDFYehico Pl R T IREY RO ol
balizrs hteosymbpepganutlqil2 otivehgitirvatér agdtive BkereSioikarly, the carrier or

yrazol o[ 3,4- bl[1, 4] benzodi azepine. ln yet another

B S an s tp by of fDeTERBRe ppathal oL Bl 6lar suoh as
glycEA Mdribstéarate eedlyoay distciratelabns er wiher wiaR, &fhyicellulose,
ort ho-chl oro; and , and R3 have the nea E(ngs
Gydexyampyknethylcellulose amsthyd melhgrriate apd ﬂtﬂﬁﬂ ®resent

I nvention provides a conpound of formula IV as defined
herein before, wherein R3 is nethyl; R4 is

or t ho- gh} By Pfa%ﬁ%@qc%ogﬁy Bah bR cﬁf@a@e&s THUEER a solid

above. 1n sti ier enmbodi ment, t e;f esent _
cauients usegrtbeipdeparaticn epo edabletéd miaged in\a hardigelptie gapsule

ﬂi{gﬁ\baerb grf Sél%t fcg\l’j}lr? Bﬂnnthgjfo}rﬁ ol? QltPo%‘F,B cSJrrIoieq{\éeRgT h& amount of
solid carrier may vary. If a liquid carrier is used, the preparation will be in the
form of syrup, emulsion, soft gelatin capsule, sterile injectable solution or

suspension in an ampoule or vial or non-aqueous liquid suspension.

To obtain a stable water-soluble dose form, a pharmaceutically
acceptable salt of an inventive agent can be dissolved in an aqueous solution of
an organic or inorganic acid. If a soluble salt form is not available, the agent may
be dissolved in a suitable cosolvent or combinations of cosolvents.

It will be appreciated that the actual dosages of the agents used in the
compositions of this invention will vary according to the particular complex being
used, the particular composition formulated, the mode of administration and the
particular site, host and disease being treated. Optimal dosages for a given set
of conditions can be ascertained by those skilled in the art using conventional
dosage determination tests in view of the experimental data for an agent.



R4 is ortho-chloro; and R2 has the neaning given
above. The present invention provides nethods for the

weynthewis of di substituted pyrazol obenzodi azepimER2005/010702
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Sui tabl e processes for synthesjzing conpounds of the
invention are provided in the @&anples Generally, the
conpound of the invention can be prepared according to

t he syﬂﬁ%@@m@%t"ﬁ@ﬁ@é tfpﬁ BYPRERN FEYde Meaufagtu@ed ingnanners

%é(ﬁgrgﬁ;; ﬁov?)ﬁ rf? Flﬂ rrﬁ@% feaf PBEftlBHQSe BPrusing
feparation o e I nvention, |

canyentiodal tebhlmquaﬂlsach‘as mmngedi&smvmg |gralutslatnag edzragae making,

B ScrE, BoRSRATEIY SRR OB Robal Baggracoutca

tompbsitioRs he) 16¢ f@ﬁﬁﬁ@t@dln atdmmﬁﬁcbmﬁhnhammrambh@dr more
to the correspondi ng thiolactaml|l

di
physdeladicaly RAsRaPIF ¢aECE: W s Bask qu%e REFipjRnts and

hat f4eilth@! processin %Ftr@@&v@"&dﬁﬁé{?ﬁdsaﬁtcg arations
é‘lxm%e@ll § %’7% ngsber er, M ,I Synt heg’.%?
wbmcmﬁﬁe pgewh)armaneuﬂ yam 11l is react ed wWith the
di met hyl acetal of N, Ndi methyl acetam de, preferably

at an el evated tenperature, for exanple, 60 to 1300C,

ot PRy MO O S0 Gl s o

GGﬂnbn‘m@thcdirhpolmd&mihcpfnafsmbeem!tlcally\akmeptalbie @arriers known in
variation of s

theas Mhﬁarréqrﬁéa[nap}é g]te? %8@@%@%%& Fantion ttsg)etfﬁémulated as
?e{tﬂet‘svﬁh@edl Cﬁées é%ips@les Iléhlam 18Ys Gpé‘@l@fri@@)’@u%énsmns and

oun S, I C ester United Ki

mhlﬂﬁor(qrgbmesm By patient & baﬂreat%w eﬁhétfﬂ@ﬁ%ﬂca'

ﬁﬁr%&%ﬁ)& g%g[}%%“cg%‘?l?e %@%ﬁh&ﬁg a%lfde%c{'%%ﬁfé%@gmi?ture

ofithHbé actey digredi€oh(agemnt)s pptilbmailyegnr@ng the tesoltiigrykture, and

broasarineals anviurbt dtanie wREf aqdod sPhale Bk fpiea to

votaif &ibiS¥ Driftagéd 88dds. Archer, G A, et al.
Chem cal Reviews, 68: 747-84 (1968) Sternbach, L. H,

et al., Journal of Organic Chem stry, 27: 3788-96
(1962) rh¥isverfiRing F%obpfurtfeﬁﬁlﬁsﬁé@j t?fth*éyfoﬂé\ﬂiwg' é%&n"fbléél which

phosphorous oxychl ori de reaction
slodial mean teolithi éhe Seepa obﬂveonvmtmr Unlegist wnhﬁély otherwnse stated,

g%@%%‘ﬂregfa%@l'd'm%tey 'hzdﬁé'ggégiébr&%x ?ﬂ] ﬂsd: g;imrS]e forms

the pyrazole derivative |V.
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Met hods for preparing conpounds of forrmula I are well
known in the benzodi azepine literature (Wal ser, A ; et

w@baog/0Loeai stry of Heterocyclic Conpounds, Chi XtTEEP®DS/010702

United Kingdom vol. 50: 431-543 (1991); Wlser, A ;

et al., Chenistry of Heterocydbi-c Conpounds,

Chi chester, United Kingdom vol. 50: 545-629 (1991);
Eddreples A.; et al., Chem stry of Heterocyclic

Compounds, Chichester, United Kingdom vol 50: 631-848
19 ;o Walser, A; et al., Chemstry of Heterocyclic

s, Chichester, United Kingdom vol 50: 849-946
(1991); Archer, G A ; et al., Chem cal Reviews,

B8t -TH7-FBardld[26BbpyBdie Biyheheth (Z)tylidire]-2al(thiophem-2ryl methyl)-

O ga G Chqg1str 27: 3788-96 (1962)). schene 3 For
Qﬂﬁh#hi¥?4ﬁﬁ—88ﬁpounds of fornula | where the
substitution pattern has not been descri bed
previously, the preparation follows the nethod
outlined in schene 3, where the condensation of an
aniline derivative VIl with annal yde VII1 in the
presence of a Lewi s _acid ding to the nethod
described in Toyo P \. , TetrahedronLetters,
21: 173-6 (1980), oal cohol I X

rates ar?a

Conpounds of fornul z§ VITI are comefcially available.
Compounds of fornula VIII are co avai | abl e,
or are known conpounds prepared fKom gommefcially
avai l abl e materials by procedures K the art.
Conpounds of formula VI1, with thefexception of W Igg,
VI1kk, VIBi, and VIljj , are comrercially avail abl e.
ound f n be prepared,

Cgrw&?ﬁ jog OfE{/)BEOr%gl]rﬁ é’g%) §&d%¥i@% Conpounds

VIlii and VIIjj can be prepared by the

fol |l ow ngmet hod, which is described in ternms of VIIlii.
A m xture of 7.34g (0.0347 nol) of 1-
met hoxy-4-nitro-2-i sgpr opoxybenzene and 15 g of
Raney-NickeIirwiﬁZHé%Ef t et rahydr of ur anzetyra
was shaken vi gor %/ ndér a 50 psi "8

hydrogen for 4 hdélurs®™ The m xture was theh fiNftered

t hrough Celite and concentrated under reducted

pressure to giver 4.57 g of

3- met hoxy- 4-i sopropoxyani |l i ne, which was used directly

for the next step. VIIjj can be prepared in a simlar

mRnNer Tl LBbiaToABE ARekirftioN {9 §: 42 QSrﬁﬁfomﬁWWﬁwL) were

whi ch can be prepare rom rcial avai |l abl e
raalﬁed|fa$tsihe§oh@ N beomoscstimisieo(8 TR @mnr@oatth%m 20 drops of conc.

GRS o0 e A Sy R84 R brmos

ueiagd dayse dheymixairbadss dided with saieraded a(nmenlum @hlpnde
t he Wal S?L r ef er ences descri b dﬁﬁ : ga%d éxtracted
splution anshiiedwe IBYSTRAYRIP RepRrted chRGROHPYUS (BéiN;aS

4itter Sh(LEdRAte @Xd sbehUThefcomisihedlorganic extracts were washed with
brine solution and dried over anhydrous magnesium sulfate. Filtration of the

drying agent and removal of the solvent under the vacuum gave the crude yellow
solid. This solid was dissolved in ethyl acetate (~100 mL) at hot condition and
then stored in the refrigerator overnight. The solids were collected by filtration
and washed with ethy! acetate. After drying in air, 6.2 g (75% Yyield) of 3-bromo-

1 H-pyrrolo[2,3-b]pyridine was isolated as an yellow solid: EI-HRMS m/e calcd for
C7HsBrN, (M*) 195.9636, found 195.9636.
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Journal of Organic Chem stry, 68: 4693-4699 (2003)).

Derivatization of X wwth a glycine equivalent is
waewooplokshed by reaction of X with bronpacet yPChERIoS@10702

foll owed by reaction either w ammoni a to provide

Xl or by reaction with sodiumazide foll owed by azide

to ami ne reduction to provide Xl I, which then
undergoes cyclization to lactam| (see, e.g., \Wlser
references descri bed above). XIIl XIV IV schene

bA Preparatiosl of, 1 tHpgrpio{23db)pyddinesBatarpaideblydéor nul a 1V
may be forned by nmethod B outlined in schene 4.
Intermediate X is reacted with am no-chl or% pyrazol e
derivative Xlllgrto forminternedi ate Xl V. /Renoval of
the allyl groupirom XV is acconplish y the
general nethod desgriNyed i n Tani guchi, T. .y
Tetrahedron Let , _B9: 4679- 4682 (199 erjei n
intermediate XIW isNreacted in the presengf
di i sobutyl al um num hydride and a nickel catalyst to
generat e the pyrazol e derivative |V. The

an no- ¢Rlasuspensnodfs-tmmae-diH-pwralb]2, 31tﬂpwmmm(%85lgy50 0

&@ﬁ?mﬁﬂfﬁ(@p‘%%ﬂ&% a@ggﬁ giﬁg&ég? %ng gﬁfgﬁ@nﬁon of X\éuX\ﬂlthlum in

hehames2(42ymllg4 G5.©trhaxy, % kyquanpattelof’@ T?@@érﬁgel\&tﬂﬁrﬁ )?\f/ the
razi ne 0 razol e n ernedl at e
E%%?'P% %‘bﬁéd"%ﬁ SRR 50 cfipartee agifion FhohRGae a clear

56D A OTHE Fédultin bmédeém@r m&mﬁ ﬂ|a§ sYd\ﬁKt&SwGBttB Hhrm to -
de cribed in U Pat ent e am no

éQt(éldUKOQ iaspering e t e@r\ddhenétltr@ﬁrf@:c,ﬂads\ramh@ temperajure. Again,
i |‘ev\ﬁa§<\ého@6 26 'aﬁ?ta' %u%}go{ fﬁétth)ﬂébé ?’38? (8:5mL,

orirde in resence o per Sa
af Ot(hmrmll mrTHEcda(D nigsvas adahet drop)msmr/mercmmmdre the mixture

e A BuRefBi i 1 o0ER e alraiand S Teslios 1oy e theymixture

f/\la@‘dllhtéd with @atedicdt @rnﬁﬂfnhﬂﬁ)dhlcﬂ@ed&l@h’drﬁé@&i ﬁheXMd layers were
whi ch on _heating, followed b%{ wor kuF provid
agtedyith e

SAPAGIRI TheRHaoNEdR e RS © thy| @veerta@t G2v)<é 6@ mL). The
em%%@é@bﬂ.ooé/@%@é @/epé?Wa‘éﬁ%di W)?ahi? He gam.&ﬁ%%a erBader

by allyl ation of nitropyrazo
aphydaud nb@grras@ummwateoﬂ:lltratﬁomot the @ymgpagemtaamﬁrremoval of the

ééﬁgﬁ@ﬁw@r &h@@glﬁ rkﬂeéllestﬁ? c&gé«-hé onsg& d whienAss BesSRRd in

ethyl acetate (~70 mL) at hot condition and then stored in the refrigerator

overnight. The solids were collected by filtration and washed with ethyl acetate.
After drying in air, 6.05 g (83% vyield) of 1H-pyrrolo[2,3-b]pyridine-3-carbaldehyde
was isolated as an yellow solid: EI-HRMS m/e calcd for CgHsNO (M*) 146.0480,
found 146.0478.

c) One step preparation of 1H-pyrrolo[2,3-b]pyridine-3-carbaldehyde.

H
0
ap - 0
H N/ H N/
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functional group that can undergo further
transformati on. For exanple in cases where RL and R2

w@e®@eOkway i ne, nonosubstitution is possi bl e bypeEERI00®M0702

with an al cohol or amine in the presence of a base.

These reactions are illustratein schenes 7, 8 and 9.

schenme 7 This reaction can be used to convert

compounds such as (2-am no-4, 5-

di f 1 uor ophenyl ) - (2-chl orophenyl ) - met hanone (Xmm) to

conpou-ﬁg%%sc(#?gng@n of1H— rroIoL ]53yr|d| 11.80 g, 100 mmol) in
2-am no- uor o- 4- nmet xyp eny | or ophenyl) - me

watmrcmet giniap 3% a(cetlaamdn(aoe-mlL)uaas)aq!d(eehexamethylenetetramlne

WD A RIS NI 9.

i ﬁeﬁh &emfﬁmum)far@mhrewfom 6 2. Jhleay tmhr@wtlc)n iture was cooled
i f1uoro-

108, R%rgttggc%cg@urgwg( tles perio ndz %? Ipés wereo%rmgsdmls
§t§%¢€r@ﬂi‘f?\%§ houret ﬁit&‘ﬁ%é@rk@r ;2 )HPé&tﬁrrfﬁg BAYdE and the flask has

4- benzodi azepi n- 2- one

(IIZSQ!thh oypten(d0 mi) clrinyas, thedineytiabize withsakyrated sodium
8fé"a t%o‘ha?g @6%%%373?&&@ &ftQPﬁeLgtm%atléﬁ t}ﬁgps ﬁdg Weﬁe collected by

I on-can
ﬁltr(aﬂen ladndrmxﬁmWWDth wader. After drying in air, 9 5 g (65% yleld) of 1+-

Py 2 IR HeTR Al e SRRSO BR R A 9 Er-HRMS

fn/8 celicavier Gyl QK/IO) 84616180 MuRtH46.0478.
1, 4- benzodi azepi n- 2-t hi one (Ia) 5-

(2 chlorophenyl)-l 3- di hydr o- 7 quoro 8- met hoxyet hoxy-
4- benzodi azepi n- 2-t hi one @%

é) (Qre@ﬁraimmfe%wf)lomh%i aTWTW:ﬁtBV'ka inRkiiazol-HRi%- 21 1

4- benzodi azepi n-2-thione (Hg), and

5- (2-chl or ophenyl ) -1, 3-di hydro-7-fl uoro-8-(l-nethyleth

oxy)-2H1, 4- benzodlazepln 2- thNgne (Eh). In exanples

where R2 |s a nethoxy grc e |nterned|a

denet hyl at ed t corr- rond|ng hydr tlve
whi ch can tdied b ned
in schene 10. sg ne 10 ThIS reacti on be used for

exanpl e, to convert conpounds such as 7-brono-
5-(2-chl orophenyl) -1, 3-di hydr o- 8- met hoxy-
2H |, 4Tbensurtiensia of-thiophen(a- mbmeﬁwyé@nmxﬁaﬁ%gcm%mmol) and

AR B BT oo b e g

6I|$dproﬁ'ylbtrq,1tagn6‘re((2}lBEW))I(@@BenyI 45.0 mmol) at room temperature. Then,
- 8- Xye o

Wi 4 PGSR S5 SBILERE AHAe Solutian Bs5opled to 0°C. To this

%&r@ﬁﬁ@ﬁﬁl@%éﬂ? 15 2g 100 mmol) was added in three portions within a
3-di hydr o- 8- nmet hoxyet hoxy) et hoxyﬁ H 1

gng@@faa,r@z\eﬁ, tﬁ[ gdd@ﬁ@ thedqs)speapign was allowed to warm to room
[oRperBy i O RS, he Sl Mk oo
erougle ch plug@d)neh;tetarw wasmﬁmdh afichloromethane (500 mL) and
methanol (1.0 L). The combined solvents were removed under the vacuum and
the crude residue was diluted with wafer (250 mL) and ethyl acetate (250 mL).
The two layers were separated and the aqueous layer was extracted with
dichloromethane (2X250 mL). The two organic extracts were washed separately
with brine solution and dried over anhydrous magnesium sulfate. Filtration of the

drying agent and removal of the solvent under the vacuum gave the crude solid.
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formul a
5-(2-chl or ophenyl ) - 7-cyano- 1, 3-di hydr o- 8- net hoxy-

WQEkbok/0doobenzodi azepi n-2- one (I b) to conmpoundsPEL/EP2085010702

5- (2-chl or ophenyl ) -7-cyano-1|, 3- di hydr o- 8- ( 3- (4
nmor phol i nyl ) propoxy))- 2H| 4‘B%nzod|azep|n -one
5- (2-chl or ophenyl ) -7-cyano

h@l)%ﬁ}'ér\féa%d'§20|6’€QJfﬂréPﬁ @ker{y|19ﬂénhmtarmtr¢@pdé|pn@q¢)mgn
2o FRTEMEASI HetuaneThe Shids wore sollgiod by firafign and

wasbedlmm m@pcaton4toleeA(fneqqyynng in air, 12.32 g (58% y|e|d) of 2-
ﬁgﬁ&&}%}l "l ?%‘?ﬁvl me&yt |azo|| 430nde vr\} gfs%la%e&las a w%lte)g'norphous

polipk BIHRNMS mid balsy famgHmWM)@aemov@f@mm £12.0p83.
and 8- (2-chl or oet hoxy) - 5-( 2- rophenyl ) -7-cyano-

1, 3-di hydro-2H 1, 4- benzodi azepi n-2-one (Iss).

ounds . of ornu which Rl are CN or L
& RS Al B R 2D RHIBLRD TR kel 2s

(- SRty UhdinoEbadraleun 10 the art, for
exanpl e, those described in U'S. Patent 6,440,959. For
t hose conpounds of fornula |V where R3 is H (Conmpounds
of formula XXII), the anounds can be prepared
according to the gerreral nethod outlin I Q_Schene
11. 11 XXI XXI'l schene kS process begn

Hin

preV| ousl de crided
|y (S. Pdi'enyo. 6,440, 959. Thi 0] act am
s\ cte th—dﬁm-l'ryﬁ-o?-rmm de di et hyl to
pro e internmediate XXI, which is then treat\ed Wt

hydrazine to yield the pyrazolobenzodlazeplneN
Specific exanples of this reaction can be found in
Exanpl es 90 to 92, bel ow. SUBSTI TUTI ON TABLENOVEL

AZAI NDTh B SilsipaRElohNEIER hiGH HYT2 -y CANTER) - AGMG|ShiEzel-4-one (225

s 0 kS 1R roBt Gl inma i dbBbeerioapmo, 1.35

RIS antolisrl (X RLRIA é{%léwa(ﬁettﬁbé%saécﬁiétﬁl@éh‘io@émd (13 mg,
anti-cancer agents. Cyclin-dependent kinases (CDK

8r'd waalhend Ripegaine(grd: & hi mrnca& at rqqmﬁerppasature he
rligbWadk i %s's%ag&gﬁhahb?% ©1d0°817 <l 18889 RfERETe for 1 h.

erent phases e ce SucC
Phegy theghixture vean coaled és caoth tsmpgsatune &@d dillted ydth toluene. The

h t f
Rl B Rt obRlel B firaten B hasted P I e E AR o8 ai,
BB\ nsy (8 8% )‘ﬂéld of 5t[|11&(1 Pir\g SIS Islb]ﬁyfndm @%II)LMeM Ehagdine]-2-
k%&wq%Ch active s and ce di vi si on occu
QPhen-g-y n}qgléylg]pmlracp]étgnagghﬁ,qr@dwas isolated as a off white solid: mp
243-246°C; HRES(+) m/e calcd for C16H12N4OS; (M+H)* 341.0526, found
341.0528.
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whi ch the ki nase adds phosphate gro

in Science, 274: 1643-1 677 ( 1996); and Ann. Rev.
Cell Dev. Biol., 13:261 -291 (1997)). CDK conpl exes

wae@ehaned t hrough associ ati on of a regul at orRCTER1005010702

subunit (e.g., cyclin A, B 1, BZ D1, D2, D3 and E)
and a catal ytic kinase subunlt (e g., CDK1 , CDK2,
CDK4, CDK5 and CDK6). As the nane inplies, the CDKs

di splay an absol ute dependence on the cyclin subunit
in order to phosphorylate their target substrates, and
Exampleeht ki nase/cyclin pairs function to regulate

pr ogr essi on through speC|f|c phases of the cell-cycle.

y
droinof-thiagol- qbﬂLvslf@MMed by the phosphoryl ation

of specific amno acids on protein substrates
resulting in conformational altgratign of the
substrate protein. The confdor change nodul at es
the activity of th bstrate \or ifts ability to
interact with othe | biwei-rg pars The enzyne
activity of the pr #’'n ki nase referp to the rate at

a substrate.

It can be neasured, for exanple, by de ing the
anount of a substrate that is conv pr oduct
as a function of tinme. Phosphoryl atgon substrate

occurs at the active-site of a protein Ki nase In view
of the above properties, these kinases g_|v§ly

i nportant part in the propagation of gr h factor
signal transduction that |eads to cellular

proli ffé %télgpenéfﬁ cﬁ%eﬁthﬂ-gﬁ_r'?ol@%ﬁﬂ]ﬁ\yrﬁlh—@yl) -meth-(Z)-ylidine]-

Fi br obl ast factor vascul
21idbiohben4-ylgnethyh- arampbthlameeyneumrnm&ﬂ & syoghinz@gthanol (2

ko B4 PPl e Rl higE P T8 TR B oo

tempdra@ireaThé mikiure gaepaariear suhetioof afiér th ars stiveed for another 2
i ﬂﬁ%gl}hgsnﬁ&%wg (\)/ga?sl éllgﬁgé] 5@”}1\%}3 Ir ie 8&1@2 ?&B ?1}6\( e resulting
§8IQQZ\Nere':é%l_le%€éd MatiR&tien %Hhﬁéél’%d wmh It:bulqu nsetgwaéthel After

hrough the FG- _receptor ) lid tunors

dpmg fhair, f4 mﬁ?@% welda@h%tmo(dw pﬁfé@l@[%S(tawgidﬁ@r@mékr@th (2)-
YRR eniGEAE -tzgg ethy@n@[nhh{)ﬁﬂﬁazg% 4 ﬁﬁe 5@%2@%&%&%&“ was

ere
tsotated lastama]mom‘rd)usmcﬂldsHﬁESiev\m/ercatndefweﬁ}mHmN@Sz (M+H)”

??gig)%%gn{a& S, %6 eful agents in the prevention and
UoE' - ‘unors. (See, Klohs WE. et. al.,

Current Opinion in Biotechnol ogy, 10:544 (1999).

Because CDKs such as CDK1 and CDK2 serve as gener al

Eg(hg_@ grs of cell division, inhibitors of CDKl1 and
can be used as antiproliferative

2-(2-Hydroxy-1-(R)-phenyl-ethylamino)-5-[1-(1H-pyrrolo[2,3-blpyridin-3-yl)-meth-

(Z)-vlidine]-thiazol-4-one
@ :

\

Iz\/
Y4
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agents. These inhibitors can be used for devel opi ng
therapeutic intervention in suppressing deregul ated

w@edob/oepad e progression. In accordance w th thPGI/EP2005/010702

invention, it has been discovered that the conpound of
the formula | mherein R is seﬂetted fron1hydrogen,
| ower al kyl, droxy | ower cycl oal k | ower
a) Iﬂiﬁpawaém@pf&@y )ahireyy-1 F{%’w' emyiagn@eb &@M-‘PPB%
| ower al kyl ene, hydroxy-Iower al kyl ene, cycl oal kyl ene,
| ower al koxy-1ower al kyl ene and | ower al kanoyl oxyl ower
al kyl ene;is selected froman aryl ring; a 4 to 6
menber ed het erocyg c\IkyNHJing containing from3 to 5
carbon atons and I\to 2 hetero atons selected
fromthe group conststing of oxygen, nitr

iad

sul fur,N a 5 or 6 merbered heterp T
con® il'<n| g fr 0 @ ed $Tom t he
armd N

group €onsisting of oxygen, sulfur rogen; R5
and R6 are independently selected from tH& group
consi st ng of hydroxy, hydroxy | oner al kyl, hydrogen,

| ower , halo o |.ower r

al koxy% qpepeogrpr} (ﬁ‘szg] - enay{glgcpg?b%y%z} - \é‘eégmol) and
RhosiaAPRYAd S el © IRAndl ﬁ\t@ée‘témﬂrlléﬂ(mwﬂﬂn s édswed DIPEA
heteroaronmatic ring, sulfones where R2 contains

620.08 M, 1t5h@mﬂél @trr@@w%mwrurﬁ higerrit %Y%ﬁ&!ﬁadrﬁ?!qt@” within
; nrﬁ&bargi D80I0RG ﬁms%gué&%c@@ch% %@éﬂcan& Eﬁroerata (31.22g,

Ivity o particul arl
CDB2nmohesas addehin theeeagenmsammlrpamemdeojﬂﬁcmm After addition,

e S vt ol aiva 1 i o 088) BabGelipat difed for 2 daye.

qﬁéﬁ@f’s@l’nﬁ? b‘mdkfedliGQ vdre Gilterst hirouwghvamieslotediltelaad washed with
rolifera

1 on such as cancer, aut oj ne dj sease ,
wmromeélé%&%@q Dy and dnatbandk(l G el ieRRRIAa; spents were
?(/Q@ ﬁﬁg@{%ec\%fc@hﬁ'\ééﬁ@ Wué‘értﬂ'esr@@@ﬁé v{/ékhdhhtbd I%lth water (250

atin activit CDKs, particularl %
ﬁﬂk}]amhelthyl acetate (250 mL). The two Iayers were separated and the aqueous

layer was extracted with dichloromethane (2X250 mL). The two organic extracts
were washed separately with brine solution and dried over anhydrous
magnesium sulfate. Filtration of the drying agent and removal of the solvent
under the vacuum gave the crude yellow solid. This solid was dissolved in
acetonitrile (~100 mL) at hot condition and then stored in the refrigerator
overnight. The solids were collected by filtration and washed with cold
acetonitrile (20 mL). After drying in air, 12.99 g (50% yield) of 2-(2-(R)-hydroxy-1-
phenyl-ethylamino)-thiazol-4-one was isolated as a white amorphous solid: El-
HRMS m/e calcd for C11H12N20,S (M-H.0) 218.0514, found 218.0511.

b) Preparation of 2-(2-hydroxy-1-(R)-phenyl-ethylamino)-5-[1-(1H-pyrrolo[2,3-
b]pyridin-3-yl)-meth-(Z)-ylidine]-thiazol-4-one.



CDK2, makes these conpounds of fornula | and
conpositions containing these conpounds useful in

wo c@abiog di seases nedi cated by ki nase acti vi t pCT/EP2005/010702
particularly as anti-tunor an?tS in treating cancers,
nmore particularly breast cancéf, prostate cancer,
col on cancer and lung cangcer. As pointed out herein,
t he compounds of forny are potentia
antiproliferation agentsyand.are useful fory

and/ or | nh| bi {i ngythe aeti of CD pa
ro 1 di ng ang
of er di seades "ssoci at & wi t P

unces ed or abnormal cell p?flferat iHon. Anp
preferre.@ conpounds of formula | are the conpoun
the formula: wherein R1l' is hydrogen, |ower alkylH N
hydr oxy-1 ower al kyl, |ower al koxyl ower al kyl or

cr 3 PO Y S P B i on

(160 R2g,-0.4Xnmmob rahdRRH-X yenobb[ 2, 3etv] pya&na{muabamahydm(ms mg,

Fas SPOR AR LS [ £ D) o5 AT RLai b e By hefzoic acia (5.2

5 1Ay 6.0a3immoharkrsipendinel (23 kY0043 enmbI) I'aet&frﬁaémﬁetat@re The
ring; or pharmaceutically accept abl e salts thereof.

In
ra@ﬁ%@\fﬁj@he wag sealgd amefa%ateé teAG0%C i a clagestmicrawave for 1h.
PrR:!H %‘\é‘hi?ﬂu?é‘w%ﬂoo ﬁon'; n_%‘?nd;%rﬁﬂﬁé a?ﬂ cﬂlﬁl’éd Rk %Mene The

erre A

hen pre resent
some mare ¢olletted dydilatiproand washad vdtbnotuangs Mmr Hosimg ireair,

tngIPTsTe VD & StV RS At (i
10 ! fﬁnciij{latS-?]_pé/ﬁdm-C@?l)_-mb&f-@)@ﬂidirﬁﬂ?\;ﬁiaﬂ@%?he Wam‘sl [ oléamtSanan

waresais; o SEERABIg BRES (Drns st Ran G bRy o)

385 Kod E2nsusd 365alogpr opyl ene; R2 is thiophenyl,

pyrazi nyl or phenyl; and

Example 4

15 2-(3-Chloro-4-fluorobenzylamino)-5-[1-(1 H-pvrrolo[2,3-blpvridin—3-vl)-r_neth-(Z)-
ylidinel-thiazol-4-one

Cl HNO
i~
F STy
//\
NN

20 a) Preparation of 2-(8-chloro-4-fluorobenzylamino)-thiazol-4-one.
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R5 and R6 are independently selected from hydrogen,
hal ogen and (G -C 6)al kyl. As used herein the hal ogen

wo nowbod®se al | four hal ogens such as chl ori ne, PET/BPI0DE010702

brom ne and iodine. Fluorine and chlorine are
especi al | y pr eferred. As used 437 the speci fication,
the term"lower alkyl", alone or in conbination, neans

a nonoval ent str&'ght or br anched- chai n sat ur at ed
hydr ocar bon group g from1 to 6 carbon atons,
such ag nethyl, & -propyl, i sGhy opyl . - b O

sec- b |sobutyl ert-butyl, xyI and
the'S The—+e|=-m—eye+—ea-|—ky-l-i> ‘ o- | e
aI kyl u stituent which is a nonoval eft—unsubstit ut ed

- to 6-nmenbered saturated carbocylic hydrocarbon
r| ng. Anong the preferred cycl oal kyl substituents are
cycl opropyl, cyclobutyl, cyclohexyl, etc. with
cycl opropyl being especially pr eferred The term "I ower
al koxyTo aesmpeasnshrd@gthlem—4ﬁh@mbﬁfd¥lﬂﬁmnﬁ (2i5@x16.66 mmol)

S8 ERouahEide' & OB S infaeion 8 |8 T s idicn bfeE (5.57

hﬁ_O BQQﬁﬁP@M atﬁobmtt@mperéﬁﬂé -Thermthis antltionevas &eoledhe 0°C and
' nmeans nonoval ent ﬁg- or bi

m@é@wm W'QE‘@%! (s S P W AHBRT i1 M P@‘?ﬁ%’ﬂsd@h'” a period of
H’B SRn! AREr Q@cﬂméﬁ‘ythe s‘MsanQBﬁ Wds BRIV 1 WA kS Foorh I’d@mpera’cure

term "het erocycloal refers to a 4 to 6 nenbered
aod stigredifor 2 days. a“ﬂwreauﬁgwgdwaclasﬁlndsgwsret iﬂtese@ dhnewah a plug of

S Al SRBHe ER) 5F5t 808 o ). o
bbmbmﬁ iﬂlvadf I;Iere ngmbd mrr]ﬂbkjkie vglmum aaddhé naJd%?ndue was
ORiRAw Wrtos ShORT e et S OIREY TR e iE s gpere

SepBiERS] 8Md NGNS ISl REgHxaEBIddOWiH @myv ab&ate (20100 mL).
from4 to 5 carbon atons and from1l to 2 hetero atons

3 éam@unecﬂ eraanieeylractp wasgsvaghesgvidh berg @@W“Oﬁ.%ﬂddy@ﬁ over

r t r
3P el B PRS0 oL PP e of e
partahgblveat undé|'d1|aetvacnut‘ri gaver lohbkgdlisise Aftdesoojing isshe
dival ent saturated st [
B Eon i SoRlsia et B arEoE A Wathea with coid ety
tbetdterAner dieg ialaar®/ § 984 Weisl) gﬁat(s&hdbrmﬂuaiobehzylam|no)
resi due of a
thiazol-4-one was isolated as a white amorphous solid: EI-HRMS m/e calcd for

C1oHsCIFN,OS (M) 258.0030, found 258.0029.

b) Preparation of 2-(3-chloro-4-fluorobenzylamino)-5-[1-(1H-pyrrolo[2,3-
b]pyridin-3-yl)-meth-(Z)-ylidine]-thiazol-4-one.
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saturated aliphatic carboxylic acid contained from 2
to 6 carbon atons where the hydrogen atom on the
W@ 2006030944 - COOH) noi ety has been renoved. AnmoneCt/BB2005/010702
preferred | ower al kanoyl oxy g[? ps are include
acetyl oxy, propanoyl oxy and butyryl oxy. The term

al Tyl on@ SRR E R il Bdenditainme) fRgo-4-one (100
meg)eB@ ehraal) andt g4 pgaolof® 3 d)pwridiseH3ocabariRhy 8 471 AR 048
the preferred cxﬁboalk_lene subgéltuents(fre di val ent
ayBel R tnlyene iy mpafiervasEdbRegTES S9ded BPRTOIF agkt (4.8 mg,
aldAmydIPaNd pRRidird K3/ @D, 0B8SheMRt &S oBn flé;f/\%erature. The

al kyl ene” substi tuent substituted, preferab

miseNayettubamas sadled and heaad Wl 1&16yiInaxgloged miciaveave for 1 h.
raal I j [ v " r

TER B SRR 58 PR A8 B BRRYE: 287 o] el eilene. The

salide wereotllechsd by Siltgrt@nechdweashathefthteluenabAftert diyidy in air,

A8 0 T ERR LS b eiRsp P aBeBrig ot L EthpyoR -
bisalicine -yl ometh-af )yl thidesi- Sonbasaisorited adld &R solid: mp
nt substitute preferaﬁbébnonosubstltuted

a

substitue u :
a1 Bra20°6y HIRES( g saloshir CasthaNaP3e didyH) i 387 ST o ioune

apylgyyy substituent where aryl is as above. The
preferred aryl group is phenyl and the preferred

aryl oxy is phenoxy. The term "perfluoro-I|ower alkyl"
means any | ower al kyl group wherein all the hydrogens
Gxapipde bower al kyl group are substituted or replaced
by fluorine. Anong the preferred perfluoro-|ower alkyl

Olal2.3-blpyridin-3-yl)-meth-

UO0T O ; i
eBpgdimd|Hhiagobfiemeed. The term "pharmaceutical ly
acceptabl e salts" refers to conventional acidaddition
salts or base-addition salts that retain the
bi ol ogi cal effectivetriegs and properties of the
conpounds of fornullae I, h-A and I-B are fornmed from
sui tabl e non-toxi c orga 1§Eor | Ror geni ¢ acids, or
organi c or inorganic bases.” | & aci daddition salts
i ncl ude those derived from ithorgatic acids such as
hydr ochl oric acid, hydrobrom c aci hydr oi odi ¢ aci d,
sul furic acid, sulfamc acid, phos rig_acid and
nitric acid, and those derived fr offgani ¢ aci ds such
as ptoluenesul fonic acid, salicyli@®™a h,
met hanesul foni c acid, oxalic acid, succinic acid,
citric acid, malic acid, lactic acid, fumaric acid,

apcPrichardtideeof BT, 2Sapeeedi-éyictdpbropylamino)-thiazol-4-one.

N o NH, HC! QA N O
s=_T - = T
s s
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salts include those derived from ammoni um potassium
sodi um and, quaternary amoni um hydroxi des, such as

wo coocexmapl e, tetranet hyl anmoni um hydr oxi de. TPEI/EP2005/010702

chem cal nodification of a phaé maceuti cal conpound
(i.e., drug) into a salt is a ¥chni que well known to

Bnd ChoAPCHoRenS BTy P 457 BLeBHrOIcIaRToPY iR Ny ipohloride
@ﬁds ﬁobqﬁtﬂdl)té/nd)ﬁhééaﬁﬁéfld% gSeaemneoIgm adétoﬁmel(zetnt) was
Phar maceuti cal Dosage Forms and ug Delivery

egt@%ﬁ%%et(ﬁ &dmL1 463 qégoomgem%aty&@imms|selutlon was
3 0 t . .

FEGBLTGU0E Hd el AR (085 of BRI B8R in two portons

wihimua petiodiod 1 eomomftér aﬁdmlonmhtIeGSUSDehsionava&aIImMed to warm to

the :ir%%ou d%e?%nflfi]o reg goréggﬁbgt% r{e%u@gg re qus'v(\?enre filtered
areogilansieg \of tblitbhirkl wastest with ettiyh ecemt@@inrrm‘) The solvent was
formula Il is reacted with the conpound of fo

[MORYEG Hodaninge/acoLaRd e FidedePrLg Vtﬁr?e?']u'“?tj ét‘"té" water (100
o?er?u\hle;@gg)l adeR@e! (180 rhO). Fhedie9aydls v@é‘r@%;bﬁ%t@ﬁlaﬁd the aqueous

of the ‘conditions conventi onal
teyer wasg%mct w8h ety elcetata (2X 00 oali). ble gombinediorganic
&Rird tk%rg%agﬂgdsw@?mﬁg§? dtl% ‘an c?t%oabvé/r artt'gfd?ou% Wagnesmm
reaction I's carried out a I"UX T ehperatur
pgl@aﬁenﬁ&tr@tforabﬂd?eidhrwagaigeaﬁ aheltremandl cfdbe isoheat dndénthe
t he next st of this synthesis esul ti . -
WASuiT i BdRB s bR avdied BY LsnocBpintags sifca gel
aolmﬁtmwh:@tﬁat@gwttoto@tamtdm@g Q42%eylélhb of gr(pmv 2@)1 -2t higenyl-
onmpound of formula 1V to produce the conpou
ﬁmlmtwmmmﬁbtmmlét-eee wastipglptad agaaite amerphous solid: El-
e

e 1 G F OO S IM P2 220676 o 22 o,
(DIEA). In carrying out this reaction, tenperatureand
pressure are not critical and this reaction can be
barr Peeparatioatofrz}()(nﬂ E\%p@ftﬂtamybcmmprappt’vaﬁphe)r 5¢1-(1H-pyrrolo[2,3-

out this reaction, any

gjp%tsrﬁﬁ{ a'rl?d rb@ 3@2@\(}%3{:’ ff methylating a thio

group can be used. In the next step of this synthesis,

the conpound of fornmula V is reacted w t he conpound
of formula VI to producevb IE‘orrpound rmula | .
The-conpound of formul a IS an am ne neans o

onal 'y used in am ne/sSupSWNtution of

cajrying out thlﬁs_<

net | i 0 group can be use i

reac /N\n acc rda(_r)tce V\AthHoneN nmbodi ment this A

substituti orr N ed—eut—by—+eactim»g t he conpound .

of forrruIaVH the compound of formula Vin the ¢ f N

presence of a N _
H N

To a suspension of 2-((1R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one
(225 mg, 1.06 mmol) and 1H-pyrrolo[2,3-b]pyridine-3-carbaldehyde (193.6 mg, |
1.35 mmol) in toluene (2 mL) in a microwave tube was added benzoic acid (13
mg, 0.11 mmol) and piperidine (11 uL, 0.11 mmol) at room temperature. The
microwave tube was sealed and heated to 150°C in a closed microwave for 1 h.
Then, the mixture was cooled to room temperature and diluted with toluene. The
solids were collected by filtration and washed with toluene. After drying in air,



conventional solvent such as acetonitrile. Cenerally,
this reaction is carried out in the presence of an

wa@nione4doasse such as dii sopropyl et hyl am ne. On RETBERPIONE610702
hand, the conpound of forrmula | can be prepared by
reacting the compound of formA®a Il with a conmpound of
the formula: wherein R is as above. The reactijaon of

330 M afeyigld) obzﬁﬂlpaZS) R-rhany-eydopimytaminopp-{1-(1H-

u
QR Bl R SRR O TG Bize 0L+ chla isplated ag a dark
irenzressidomp abaen e°cax HRES{+} eﬁqrz])eaki:dlfongﬂ-h%ir\]ldaSE(M%H)f 0
stem In this manner, this
g&ag% I}OPQ‘g@%ﬁ gg-:yout under high tenperatures and
pressure. In addition, this reaction is ideally suited
to produce conpound of Formula | where R is hydrogen.
ERgmprnpound of fornula VII can be directly formed by
iTect replacenent thorough reacting the conpound of
theforrrulathlHZ vvhetrellan | b vvltlg

pEpDvia

”inqﬁﬂggﬁhhangﬁﬁ{éﬁmhﬂﬁﬁ%|n t he presence of an
yT group in the thienyl
conpound of forrmula I X and in the_presence of an am ne
base. Anobng the preferredHacti rs i's mercuric

chloride. This reactiqn ig<@rrjed out in an inert

organi c solvent. Any nt iBN inert organic

sol vent such as acetonitrple, nethyl ene chloride, etc.

can be utilized. In carHp ng outst eaction, an

am ne base, such as diisopropryl ine, is used.

In carrying out this reaction, tHnpeNature and

pressure are not critical and this reaction can be
carried out at roomtenperature and at nospheric

pressure. In carrying out this reaction, any

conventional nethod of replacing a t hi en r.0

ah Riepacatioarire(uf{R)- hﬂrexymﬁthvﬁrg reet%%méwa?n'@@ "mﬂzgp“ -one.
VI where R is X, nis 1 and X is a hydroxy | ower

al kyl ene, these conpounds can be prepared fromthe
correspondi ng am no acids or anm no acid esters by

reduction with an al kal i t al NBor ohydri de. On the
ot her hand, these hydroxy | r al kyl ene conpoun

be prepared figr the correspong@i ng cyano c rbo
acid esters uction vviHmIithiumaIu}gg

hydri de. ctp on reduces—the—cyaro—@r ou an am no
group and théester to a hydroxy group. Thi s reduction

shoul d take place before reacting

To a suspension of (R)-valinol (1 g, 9.69 mmol) and Rhodanine (1.3 g,
9.69 mmol) in acetonitrile (40 mL) was added DIPEA (5.06 mL, 29 mmol) at room
temperature. Then, this solution was cooled to 0°C and mercuric chloride (2.72 g,
10 mmol) was added in two portions within a period of 10 min. After addition, the
suspe}wsion was allowed to warm to room temperature and stirred for 2 days. The
resulting black solids were filtered through a plug of celite and washed with ethyl
acetate (500 mL). The filtrate was removed under the vacuum and the crude
residue was diluted with water (100 mL) and ethyl acetate (100 mL). The two
layers were separated and the aqueous layer was extracted with ethyl acetate
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t he compound of fornmula VI with the conpound of

formula V. Where the ring is an N-oxide of a nitrogen
W@R@a0¥m4e ni trogen contai ning ring which fornect/hR2005/010702

rings (E), these N-oxides can be fornmed froma

tertiary ring nitrogen atom by7oxidation. Any

conventional nethod of oxidizing a tertiary nitrogen

(aXemrob). Imencasbined @sgamnie extractsmere washesh witle brieg solutlon and
el RS rRofEHaRTSLERERER S 36 Ui aHENand

erT)\Aas ohther szheant ubdet trer vadass gatfe cmqmmscthxeowmcheNas punfied

OUE58 AeicBlaet SAGR da e RS R A i e i
S Aaps( Wf-h@@?ﬂﬁ@ﬂ'ﬁ/l-gfmbhﬁdm@ aumi@ mfazfoonmﬂeawéé\maed as a

these conpounds. wher e rog | owe

wbu’veamrkw $QJWe|E|'é‘in5 'WQ ﬁalﬁ%w g 1biele? éMk)y?-OZ 07786,
sqaﬁg ally preferred. In the conpounds of
gbﬁ%o% - where R1" is R2 -(X) n, n can be 0 or 1.
Were nis 0. a preferred class of conpounds are
t hose conmpounds where (r) is phenyl. The preferred

o) a?fpafatmw&mﬁé%hwr@xmmeﬁwwmetmrppﬁlpmgg) i [1-(1H-
R!
RiOGen o B PBRESYD-Hatin et e B B Bhbana (he ot her

is lower al koxy or |ower alKkyl. Ch t he ot her hand,

anot her preferred class of conpounds of forrmula I-B
are those where R" is RRH(X) n and nis 1. Included
within this class of ounds are those conpounds
where X is cyclo | ower al , preferabl N O
cyclopropyl WNthre this cIassNohfco ound

wher ei n nd Xis ower al
i ncl yde cormounds ere (r;,is henyl and Qdre
R5 apd e a e both hydrogen or one of R5 d R6 i

hydrogen and the other is | ower alkyl. A8t her cKas

of thHOconpounds of formula |1-B where R2 is phenyN e
t hose conpounds where R5 and R6 are hydrogen or
hal ogen with at | east one of R5 and R6 bei ng haI ogen .

Anot h | (Hf{% bBe hﬁ'\
are tﬁgsé sg%?pg%lr?ﬁ gr g%ﬂdrf) or\ﬂyleirh@g?kanl\ow )ﬂa
tilidzadl-drene (WO Img,dx P8 compb) ani tH-pyero[28- Q]@Muadiscarbaldehyde
ere

HRofia ol bR e bR AR B BR YR appeoonzoic
Reidi(3.3mg), OVOSSI mnwn)em)d plpﬂldlﬁdxeﬁubomrpeamdmovymrreom
bot h R5 and are hydr ogen or q f of, R5 adw f%%"'éf] losed
IeaResgliHe ahbe meroas\taY@rtuP Frqalef paAyIeatRd 10, in g glose
f %gg&@gg A ’!“Pte fthaR ohBehixBIFR MBS ledto FabHRREMPBrALR and
diluted V\IIC:'[h toluene. The solids were collected by filtration and washed with
toluene. The resulting solids were treated with dichloromethane and methanol to
remove some color and other impurities. Filtration of the solids and drying in air
afforded 14 mg (36.7% yield) of 2-(1-(R)-hydroxymethyl-2-methylpropylamino)-5-
[1-(1H-pyrrolof2,3-b]pyridin-3-yl)-meth-(Z)-ylidine]-thiazol-4-one as an yellow
solid: mp 269-271°C; HRES(+) m/e calcd for CygH1sN402S (M*) 331.1223, found
331.1226.



10

15

20

conmpounds of fornula I-B where nis 1 and X is |ower
al kenyl . Anong the preferred enbodi nents of this class

wtoocosparinds are the conmpounds where R2 is (cheEmEP10h&010702

is phenyl. Wth respect to this enbodi mrent of the
invention, the preferred enbodi8ments are those
conpounds where R5 and R6 are both hydrogen, or R5 and
Rample hydrogen or | ower al kyl or hal ogen with at

| east one of R5 and R6 being other than hydrogen.

QN Rlig ol [gsog( 0k _ $ATRRISS Pb1ol AEIEL By InEnRRES 4T5-Hihydro-

X TS tower atkyrene are those Conpounos wner e
th(a)ZIoSZa{IémtrgL@a(iR)@terM ethybestent ai ning from1 to 2
hetero atons sel ected fromthe group consisting of
oxygen, nitrogen and sulfur. Anong the preferred
conpounds of the class of conpounds where - - is a
hetroaromatic ring are those hﬁterg aromatic rings

whi ch contain 1 hetero atoﬁﬂ 73 ably sulfur. In this
case, R5 and R6 can be h en or one of R5 and
R6 can be hydrogen & he\ot hér Tal ogen or | ower

al kyl . I n anot her cl ass of onpoun of. formula |I-B
where n is 1 are those cofounds [
hydr oxy- | ower al kyl ene. W esp tedthis class of
conpounds where X i s hydroxy-| oweH al R‘yl ene are those
conpounds where is a phenyl ring. Included within this

BLeGREE) 8 BoBle ORPSLCI AP heRs siamauBRMER R
pherayiating eater. hydr ogen | ower al kyl, | ower al koxy or
hal ogen with at | east one of R5 and R6 bei ng ot her

t han hydrogen. Pharnaceutical conpositions according
to the invention nmay, alternatively or in addltlon toy

a corrpound off E | , conprise as an active N——</
i ngr eg phar eutically acceptable pro
phar rie aal | $ act i ve—met-abet-ites—amd

phar nme al |y acceptable salts of such conpounds
and net aboti®tes. Such conpounds, prodrugs, multingrs
salts, and netabolites are sonetines referred to o
herein collectively as "active agents” or "agents." In
the case of agents that are solids, it is understood

by thos asé%lld{&‘fif) ?rgﬁ) %&Br&x‘i}af ph fﬁ¥li-élH Bk thiazol-4-one

corrpoun S an erent cr
p@BYrg;)QBtQ mnhaly rrsdlclalolrométhﬂmedﬁoamL) werenadded sietylamine (7.52

By it it eaC obEpRRRIE e 2 1y e PEIORRD st Gt

@Hdttlbﬂ ﬂf@tédl@tlcﬂgwak%lloﬁveﬂ hé warkretot ioom fmrypératu:eemdtsllrred for 2
treat_di seases nedj ated by nmodul ation P Fgul at i ?]

dpys. This solution was transferred to a separatory tunnel and washed W|th brine
solution and dried over anhydrous magnesium sulfate. Filtration of the drying
agent and removal of the solvent under the vacuum gave the crude yellow oil
which was purified by using a Biotage (40 m) silica gel column chromatography
to afford 4.6 g (61.5% yield) of desired acetic acid 2-[4-ox0-4,5-dihydro-thiazol-2-
ylamino]-2-(R)-phenyl-ethy! ester as a white amorphous solid: ES-LRMS m/e

calcd for C13H14N203S (M*) 279.33, found 279.1.



protein kinases CDKl1 . An "effective amount” is
intended to nean that anount of an agent that

we@nioidoeant |y inhibits proliferation and/ or pPEVEP1085/010702
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de-differentiation of a eukaryotic cell, e.g., a
mamal i an, insect, plant or fufyal ceII and is
effective for the indicated utility

bhePegnasation t r eht nagetic ThéC'Qm)u%'H‘Qf(oé %Hx@ﬁﬁagéwﬁcb]py”dme 3-
YRty A AR AR R Rt pipA etter.

conpound, di sease condition and its severity, the

identity (e.g., weight) of e subject or host in need

of treatnent, but can neéve { hel ess be routinely

determ ned in & manner kno he art accq;dln )

t he artlc a, cunst anc -cé’se

i ncl ‘% the speciffc ; STX

adm er d he ro i

thecond|t| n be| ng treated, and the subJ ectO or ho It AN

belngtre . "Treating"” is intended to negr@t |

the mtig of a disease condition in a SubjectH N
such as mamTaI (e.g., human), that is affected, at

| east in part, by the activity of CDKl1 protein kinase

i ncl udes: preventing the di sease condition from

occurring in a mammal, particularly when the manmal is
found o dsu eﬁ@lcsmfmtlbtacimm[m@xbhesmlmeheéhiazol -2-ylamino]-2-

Zéﬂﬂiwé%ﬁ?@ ﬂﬁﬁ?%? PBlimdi eGPl AL LA Bl bRfthe s

A HderR) otdEmthS RS luepRABhPin d hficiohesenube was
|nvent|on i'S fur er directed to nmet hods of nodul atln

@ldded Iheb\ZDiCrﬁF"iJ(Uf 84 M&ithade merl) aadmirgridine (b5 ul, 0.144
& rb&nq@%@ éllﬂfb tf@%%rOWM SliBd Wl SEhfRY ér{beheated to

|nve tTve agen e activity 0 agents as

asoPe pm al olcﬁsa*cbrhnorewavs farashl Vhemdbe maixtung wasoveoled to room

g%rtn%d grse;%w;p Sw\ﬂgg %)} s nq.h{v%%?gl“ﬁ%cel %c@@é%éé%? fllt'Patlon and

waﬂsthleatmrstdmermd arcmcﬁbmeimm e\fmfdlrydhg}'n aﬁysb@ mg (53 6%
of the nethods avail.ab

d |
i) eepaeeane) 2t oxPrl LPYE Sl Sy blo s oy e Gylepe)-4.5-
?ﬁ@ﬁ%é th|§§ %?mﬂé]eé l{ﬁz ?Wegg Véstép\k/a@‘fédléfﬂebyas a white solid:
e sCri

sur erren Pncl u bed in Inter natl onal

mplznaavt-zwsm HRBESY9) oie gakd fPafadtishitOa (M+H)" 407.1173, found
%_3Q£§$%stry, 37, 16788-1 6801 (1998); Connell-Crow ey

9 Cell Cycle: Materials and Met hods,

(M chel e Pagano, ed. Springer, Berlin, Gernany)(1995);

I nternational Publication No. WO 97/34876; and

IDtaenpiats onal Publication No. WO 96/14843. These

properties nay be assessed, for exanple, by using one

2 etth ?ﬂ} ylidine]-




phar maceuti cal conpositions as descri bed bel ow.

Phar maceuti cal conpositions of this invention conprise
w@moehimad i ve nodul ating, regul ating, or inhi bP¢T/BB2005/010702

anount of a conpound of fornula | and an inert,

phar maceutical |y acceptable cat%ier or diluent. In one

enbodi nent of the pharnmaceuti cal conpositions,

&f Freparatios of @vi@-ehlemo-berzylanineithiazelyeans. ar e

provi ded so as to provide therapeutic beneflts

|nvoIV|ng anti-proliferative ability. By "efficacious

|l evel s" is nmeant |evels thgh proliferation is

i nhibited, or controllg The'se? conpositions are

pr epar ed in uni t - dosage_fgrm appropriate for the npde o

of adninistnati@n, e.g., parenteral or ora Y

adm ni stg—a¥i Of” An i nventiVve agent can bg 1 0 st d

in convent| | dosage form preparéd by ro|n|ng a

therapeutically effective anmount of an age él(e g., a

conmpound of formula |I) as an active ingredi&nt mﬁth

appropri ate pharnaceutical carriers or diluents

accor dw% st.t%r%%ﬂg\b‘ﬁrﬁf'?&%rdﬁéh%?ﬁ%lﬁé (7.8885 %thﬁﬁﬁ)déﬂcﬁs

my i nvol ve Xl n ranul atin
Bhedaniner(g.athe, 501gm@l) emacetaaitr; g@;ﬁi@%mtatwéa& @dd%DIPEA (19.15

SI1 182’8'9%@%{@6@ éa;g?gtug% ﬁrg@g?&%r@. s%ﬂ]tlgﬁqu(é @6?Ied to O°C and
mjrcmlc:ehilonde $1a5@ I58ahoed), wasladdedem thabe pogmratwnhm a penod

e ' t te, ' i d
335 miB Rheeac@idinhe RaFTTPE Hay SRR LI (ool

el andPtinkey ©r I3, daa! Fheassulting blddkesolids mdr@mltgred
the carrier or diluent may include tine-del

threugh el Rlug 6f aeliterang washrchwith dighlorgmethang, &y la)sand methanol
%%ﬁ\@/' Tﬁ@EBﬁ\Eﬁﬁd’"’T‘cﬁv&ts NerE FEMovEl ThBRF BetvauRReand the

bmeooe;mmpyasmﬂmumh whtesd] 5enmlhyanchethiibagajate: (@ 5amalL). After

H.glluegelgt of?ﬁc&lgsf %38 Jﬁ&ﬁwgg%ﬁﬂé{;t‘éalby J@l{g%ﬁorfﬁ)noﬁgm 1.25 g of
Hepasirdd produan Trent & twoemyepi weasiséparatdubant thel ethylracetate
capsul e in powder or pell et

{3v6¢ masgvashabwie b ’mﬁé%%%n%g}"%%m’%r %&?ﬂrgys Wnesmm
V\éwﬁ{ %te htefitlatibh dth%aétﬁyleécétételé%ﬁﬂlori\nﬁs RErRevsRpamilly and then it

be I'n the formof  syrup, emulsion, soft gelatin
wasssibed |9ttbe irefeigeratet (TAts resutingtsobifls wiere geliraied &y filtﬁatlon to

SRR Pl BRIGETHER P A MRS Bhvaced i

pifch oreaethacal2X1 F et Bie dichidromethane éxtrests iveee wgshed with

e Ly AR L T B r v
ABkAt ahdl ferABeatof TRY sBReft BAGEMEE vlaﬁuamsga\leathb&:rude

coso?vent or conbi nati ons of cosol vent
residue which was purified by using a Biotage (40 m) silica gel column

chromatography to obtain 4.2 g (total product 8.12 g, 67.5% yield) of 2-(2-
chlorobenzylamino)-thiazol-4-one as a white amorphous solid: EI-HRMS m/e
calcd for C1oHgCIN,OS (M*) 240.0124, found 240.0122.
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It will be appreciated that the actual dosages of the
agents used in the conpositions of this invention wll

WO a00g/0&maDr di ng to the particul ar conpl ex bei NECT/ERINS/010702

the particul ar conposition forgml ated, the node of.
adm ni stration and the parti cu ]ar site, host and

Bl *Braliomeot i e Iac ORI ARO By 1 i Lo Bl B in-3-y1)-

Fritgna2)-y ﬁtﬁhéi]gth%ygrgﬁeonal dosage determi nation tests
In view of the experinental data for an agent. The

conpositions of the invention may be manufactured in
manners generally knomg f prepari ng pharmaceuti cal
conposi tions, e.g., usrng\conventional technjqu
as mxing, dissolving, gr =3¢ i

ying,

a con u5|nguone or
physiologically acceptable carriers, which may be
sel ected from exci pi ents and auxiliaries t hat H N
facilitate processing of the active conmpounds into
preparati ons which can be used pharnaceutically. For
oral adm nistration, the conpounds can be fornul ated

readily by conbin t he conpounds wt
phar ¥ B FERES OSEh (A6 BT BraNRHEVAZS rf-PRe (14Q Mg, 0.5

g e i T T
talgenel 3 miglin a ragamyp@ve sih@rwaagdd%dibpan@c %5! rmgi@ 06 mmol)
shé?j r%etrﬂfiné) (@%} dLn oIEXt @Jo?rﬂérﬁﬁéraii?reb%hyrﬁi@ O‘Wave tube

ceutl Oor oral use can b
olsacadet asd ngaaadslol 151)°®<1maoa:|esﬂd micrat@vetfar 80 mihhThér the

Rt piag Saclack oot rwerabieiang die i Jplidpe The solias
Werd dbRsctad Wf.ita@idim@n@ WakpBd wimsidén@r TR waé suspended in
desired, to Obtain tablets or ee cores.

mﬂiiéaimcpldiiSmL)rmw hemteHavith he@isgtiria layag pot eiléseleyed SaMmidetely,
RoFEReER wa@‘&&cﬁieci’fb Rim g@rﬁp ﬂfr‘ﬁ'éii&thiefk%nﬁg Q»%‘”re%ué&%d by

I nventi on. ess exp erw se st
fibnqﬁenaanntwasimdawnhdme:taaedi iAifteCdnemgim diegt#emg (95% yield) of 2-

(B erp g i o o - Bololze IRy ) Med B Vil
im@itﬁm-anuIwayatbiai&jw@ahyeiibwmb ARES+Rn/Erca fak | on

-brono-1 /- grro o[ 2,3 6oridine To a solution
@ﬁsﬁw%%éi\ﬂé"@s é9 0725 gl Si/ AdFFE (400 M ) were
added first the solid L/-bronmosuccinimde (8 g, 45.0
mol ) then 20 drops of cone

Example 9

2-(2-Chloro-6-methylbenzylamino)-5-[1-(1H-pyrrolo[2,3-b]pyridin-3-y)-meth-(Z)-

viidinel-thiazol-4-one

z\/

T
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sulfuric acid at roomtenperature. Wiile stirring sone
suspensi on was fornmed during 2 days. The m xture was

wal2dosnan4on t h sat ur at ed anmoni um chl ori de sol up¢DRPANEI010702

the two | ayers were separated. The aqueous | ayer was
extracted with ethyl acetate-G4X1 50 m ). The
conbi ned organic extracts were washed with brine

aoPeparatian&f dr(Re«ahleyo-meakhyberndamingidhingar&@Neat e.

~Filtration of the drying agent and renoval of the

sol vent under the vacuum gave the crude yell ow solid.
This solid was dissolved pjp ethyl acetate (-100 nlL) at
hot condition and then reo}],inthe refrigerator
overni ght. The solids l“ected by filtrati on and
washed with ethyl acet After drying inwdr, 6.2 gg
(75% vyi el d)Hof -brono- 1W-pyrrol o[ 2, 3-b rldﬂn ,\@?
i sol at yeIIow solitl: El-HRVE m ff)%

C7H5Br ﬁ%« 19579636, found 195. 3636. i

of 1H pyrrol o[ 2, 3-b] pyridi ne-3-carbal dehyd To a

suspensi on of 3-brono-1 H pyrrol o[ 2, 3-Db] pyrq"dl ne (9.85

g, 50.0 mml) in THF (300 m ) was added dropw se a

2. 5SM sp Htédﬂg o of’2- EHIB{& blrhbﬂhgr.peln%p%%ﬁ@%ésdﬁ% .2 mmol) and

105.0 equi v erature of
Rhedarine (559 mg, Aama*nam:\ acetounitrile 425 ancw@wdﬁgd {HREA (1.74

r@?_di{glrﬁrg\gﬂ Cﬁlrg&%qg‘ﬁmaer%th?% h%gl, g{ V\# gBIUItIEHQNJ &;Iéb 990°C and
metdiite chioride (B22€y; l4C83|rrmﬁoI)lwlas anldedhneonetpomm Aftm aﬁdmon the
at thlste éLi!ature v\@?an t he mxtu

SUenOS RIS UPUPH A VG TP RPRyEMAa T An § 15 epor 5 days. The
ﬂeés@lt% fmaéll sblmsT\hlEre( ﬁ%raa}hféagh ﬂ@l@g ofl COmY! iR wéém@d with

dition, m xture was al fto warmto roo

d@hﬁ@é@mﬁm@%@@oﬁu AR nfecﬂﬁarm 250 Menhe ﬁ@mﬁ'fiﬁ%ﬁ@vems were

o (i UG e WACHBILAR B SR RS NA ISP f 4Dl acetate
yers were separa € aqueous | ayer

(m’snuat laot e@hdmdsmamj Is;dreaaretmt refrigexat®o ovejnigmhdhen, the solids

conbi ned anic extra we t

S8T el el s SR g el R e rying in air, 305
frid (B8 3.9Melaf of bfez@hwmrﬁ ﬂr@wbmlarﬁm\ymaml -4-bae was isolated
sol vent under the vacuum a } de bro @Sh(g/ﬂ
madﬁhwgmr@@wa/&'q E RS Taieckaled V@Na )

0 t ored |nthe refrlgerator
g%?’??ghftb@ﬂ%&dg%%s were collected by filtration and
washed with ethyl acetate. After drying in air, 6.05 g
(83% vyield) of
b+ Pyeparation, 3- of pyrz @-chior-Ganethyvenze mine)-$-§ bi Hrdxyrrolo[2,3-

DB AT QA Bl 08 ¢ b eparati on of

1/-7-pyrrol o[ 2, 3-b] pyri di ne- 3- car bal dehyde. To a
suspensi on of 1/-/- pyrrolo[2 3-b]pyridine ( 1 1.80 g,
100 tnnol) in




wat er containing 33% acetic acid (200 m _) was added
hexanet hyl enetetram ne (16.8 g, 120 mmol) at room

wo eovpesm@ture. This sol ution was heated to 110-HAROAE2005/010702
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(oil bath tenperature) and stirred for 15 h. Then, the
reaction mxture was cool ed to3¥oom tenperature and

during this period ot of solids were fornmed. Thi

sus penib @rsuapensianr & ?-(eloko- ﬁéHR@yW(BEZMba”@Bﬁ}'H]'@ﬁO{'\é one (63
f
s AL 1 5 SR S s o5
i tohrdneni@t naL}am almlom\/\savewuye wafst addatelemzdic aaidi (88 mgne.03

mﬁ\%l? an ﬂl%qnﬁrpes’, ?i%aﬁdg %é O Iobr%t éS&%&%@ﬁ@? dTPf{\Q icrowave

fiywa8sehled ahddheatetdo N60%C ¢maluidsbehmitrowase fordGinil Then,
as a white solid: ElI-HRMS mfe cal cd fqor C%H(?N%C? gl\/H-)Th lid
thesmodees, Was gRaletss. rogmetemperpiuip apdidilyipcopith toluene. The solids
gické CBICREE D fy%'lt#itl émw)asﬁaamtbme?qéoirhés@g@ndsmeﬁe

suspension o I ophen- 2- -rrete&; am ne .63 g, 200
suqb@ndmijm%etﬂanthO(mB) aad@eat Withnhea) gun Although, it was not

cet @RP c{ogbﬁggﬁf%o&fkg\,&‘{l’%miow%g%%@Ieﬁgofgﬁ@?ép%ﬁ%r%ﬂé@@n%%e solids

Wa#@ coledtbd rbyzllmﬁon aAng aashad alithametianal. i Afteratginglin sir, 58 mg

TS B e et e AT MY PinERlE By rain o
gl)ﬁﬁéihO(Ct \SfiidiH]-MhiBzol-bAE vidkdisbialsy at Baight RIS SEI. \PoﬁF$ES(+)
to warmto roomtenperature and stirred for

datgsalcrhier iCasidisGINGO B 1 (Weit)s 888 @ 3R fauind 3820 E48 ¢ hr ough
a plug of celite and washed with di chl oronmet hane (500
m.) and nmethanol ( 1 .0 L). The conbined sol vents were
w@_\%nder t he vacuum and t he crude residue was

th water (250 nL) and ethyl acetate (250
nm.). The two | ayers were separated and the aqueous
I2aly @M ethyl- ticphene 2 e thiy) cinainbb b o il fl HiapiergiofRa8ity pyridin-3-yl)-
Th%!'ﬂ' mgagh ﬁﬁt‘fﬁﬁés were washed separately wth

d over anhydrous magnesi um

sulfate. Filtration of the drying agent and renoval of
the sol vent under the vacuum gave the crude solid. This
solid was dissolved in acetonitrile (-100 m _) at hot
condition and then st oride |n tlhe refrigerator
overni ght. The solids re ed by filtration and
washed with col d acetony yer drying in air,
12.32 g (58% yield) ofs2- [(thlophn2yl
msthyl) am no] -t hi azol - 4-one was | d as a white
anor phous solid: EI-HRMS mle calc HEN2OS2 (IWH)
212.0078, found 212.0083. e) Prep of 5-[1 -(1
H pyrrol o[ 2, 3-b] pyridin-3-yl)-nmeth-(2)-ylidine]-2-
[ (t hi ophen-2-yl nethyl)-am no]-thiazol -4-one.
a) Preparation of 2-[(3-methyl-thiophen-2-ylmethyl)-amino]-thiazol-4-one.

o 0O
S=<Nj ° > | \ N—</Sj



To a suspension of 2-[(thiophen-2-yl
nmet hyl ) - am no] -t hi azol - 4-one (225 ngy, 1.06 mmol) and

wd 200609049 ol O 2, 3- b] pyri di ne- 3- car bal dehyde ( 1831/68P2995/010702
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1.35 nmol) in toluene (2 nL) in a mcrowave tube was
added benzoic acid ( 13 ng, 0.3#-1 nmol) and p| peri di ne
(1 1uL, 0.1 1 nml) at roomtenperature.

m cr oWk @ solioneis3- a@é'médhI@ﬁbené’aylawtmdam(?qq]ma ;5 .5 mmol)
§A@§ﬁ Hbﬁgggggmé o, 53'“'“8‘ }Hgggtohhﬁﬁ"q Vi HL Pwie S dtiea MPBEA

‘e ‘and u ol ue
61091 dl, idrrarmed) Ateobeitenypdrature athem thiscohaticmesiasiconied to 0°C

%r?clf uTee(r}guncAcf:rtwlgnde Y. 5599 'éq 6 m A rC)I) w%% e{%e(dg% on%o/f)gr!t SJ'I Ol/a‘fté)rf

éﬂcﬁérﬁ Qﬁé[ﬁgﬁe%l@ﬁ Itrv%ais mro%ved {fo-wainh 1 chjom kémpeedtu and stirred
i ophen ne i azo e

{ogéﬂ Qﬁy@d The rgs@ppg mqkescg@p ,wf,]re ,t,tS ﬂ‘éﬂ(}t‘a pmigigl(q%hte and

WSEB%@E?}H dcdé'io n|@£ﬂ(?d%@§%n6 Nt acetbke (956 thL)f PHE @oRtbined

splwmtsavemzemweplwndmr thesvgeuureend(tiegruds residue was gissolved

e S N R P

kbipsion. OAftér&jr?rri@]mwnamﬂhyd&ml magmaetshumzsmfxate dha étrate was

fﬁrliévq#@ﬁé]ee r,n HéﬁéﬁHgﬁ{ﬁ% & w%% aéglo[%eg 5wdéc&1?oroﬁ%thane

110 ARy a)ﬁhmhfécpwnh feRafed 1 OJIIH-L OAﬁér BB®ling iAtthe qefiigerator
tenmperature. The m xture gave a clear solution after 1

Averinighit therssdids averamolleeied bydiltratimhand pashpd witte was

S RS B o Tt 812

vbaeﬂ)imh iyitefmthuaminojthibgd!- z‘ebhewvasbtsob\ﬁecﬂas arlight peliow

?Pg%%@@%%@%ﬁ(é %@'919 ;C_)fn%sﬂp_o'(\lzs)_Sz (M*) 226.0235, found

225@2@@] 2-[(thi ophen-2-yl _

met hyl ) - am no] -t hi azol - 4-one as hydrochl oride salt was

i sol ated as an anor phous solid: HRES(+) me calcd for

C 6H12NAOS2 (MeH) + 341 . 0526, found 341

Ekaﬁmarqun p&%@:mwiihwgﬁhﬁn@ﬁﬂmﬂtm@ Nl %ﬁ?}. r9i6)-(GHRyrrolof2,3-
) ifliaBoRa¥nk: et h-

ngri'd‘rpg Orln%frﬁ(ézymdﬂ%/é]otﬁiggb Preparation of

2-(2-(R) - hydroxy-1 -phenyl - et hyl am no) -t hi azol - 4- one.

To a suspension of (R)-(-)-2-pheny| glycinol (15.34 g,

111. 82 mmol ) and Rhodanj neH(14.65 g, 110 rmol) |n

acetonitrile (200 m ) added DI PEA (
nmol ) at roomterrperature/ it ga a c
soI uthJan N mn and\th ol uti

o tﬂm—(/ rcuric chifpri (31 2 g9,

=
\

To a suspension of 2-[(3-methyl-thiophen-2-ylmethyl)-amino]-thiazol-4-
one (57 mg, 0.25 mmol) and 1H-pyrrolo[2,3-b]pyridine-3-carbaldehyde (44 mg,
0.3 mmol) in toluene (2 mL) in a microwave tube was added benzoic acid (3.8
mg, 0.08 mmol) and piperidine (3 uL, 0.03 mmol) at room temperature. The
microwave tube was sealed aﬁd heated to 150°C in a closed microwave for 30
min. Then, the mixture was cooled to room temperature and diluted with toluene
(2 mL) and acetonitrile (2 mL) and the mixture was heated with heat gun. After
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115 mmol ) was added in three portions within a period
of 15 mn. After addition, the suspension was all owed

WO 2006250044 0 room tenperature and stirred for 2PCEEB2005/010702

The resulting black solids were filtered through a

plug of celite and washed wi t1>di chl or onet hane (500

m and et hanol 1.0L The copbin

m)agrte ﬁev@demn%atuméh@ é@ﬁ%w&ﬁ% colReted guz'ﬂfaégq"o%néj washed

\)é)@@ 6&%!‘% eﬂ\_l%getébl%tvﬁ‘ére(s%%eﬂhed iRt ARl (1 @‘ﬁﬁ_t)%trﬂ heated with
l'ayers were separated and

laeategus Aftsyeookmgstozamramréldewurﬁ mecmlasmemliected by filtration

SRR B ity DR AL R oSy g TGS RN of 265

m&mmoﬁhmnﬁﬁjelms;l)sahﬁmwﬁl [+(1 FH-lp&gnolDﬁZ,Gf-b]pp&d|df3fylmgneth-(2)-
agent noval o e ;sol vent under e vacuu
A e L&qwg%r% IRt oo iRou RIS E) me
éasa%mﬁmﬁuo )+ 35810682! fomadaas @ssgind t hen
stored in the re |gerator overni ght. The solids were
collected by filtration and washed with cold
acetonitrile (20 nmL). After drying in air, 12.99 g

d) of 2-(2-(R)-hydroxy-1 -
phenyl et hyl am no) - th| azol 4-one was isolated as a

Erch@]rtmazoh%jna (2 hydr oxy 1
- (R) - phenyl -ethyl am no)-5-[1 -(1 H pyrrolof 2, 3-
b] pyridin-3-yl)-nmeth-(2Z)-ylidine]-thiazol-4-one.To a
suspensi on of
2-(2- (R - hydr oxy-1- phenyl - et hyI enn ney -t hi azol - 4-one

(100 ng, 0.43 mmol) and
1/-/-pyrrolof 2, 3- bLo
0.53 nmol) in tol uene _
added benzoic acid (5.2 Ny
(4.3 uL, 0.043 mol ) at r
m crowave tube was seal ed and heat
closed microwave for 1 h. Then, thélm XN ure was cool ed
to roomtenperature and diluted with tol uene. The

I i} Vi ' ; Was th
BB ERat R, 472 (P ohet ?nf'deWe?%%%ﬁ@%tP Bt o
2- (2- hydroxy- 1- (R) - phenyl - et hyl am no) -5-[1- (1
Hpyr r ol of

2, 3-b] pyridin-3-yl)-met ) - yYNHgi ne] t hi azol - 4- one
was i solated as an yél d: 317-3190C, HRES( +)
ne cal cd fipr ClL6HL2N4 I\/H—|)+ 365 1067, founq

365. 1070. e 4
2- (3- ChPoT0- 4- f | uerebenrzytamnoVs=#1 of2
| pyridi n-35v - meth (2)- ylidi neth azoI -e a)

Preparati on of
2- (3-chl oro-4-fl uorobenzyl am no) -t hi azol - 4- one To a

suspensi on of 3-chloro-4-fl uorobenzyl am neézg q
15. 66 R golution of 2-chloro-4-fluoro- benz amine (4.5 g, 28.19 mmol) and

Rhodanine (3.75 g, 28.2 mmol) in acetonitrile (170 mL) was added DIPEA (9.82
mL, 56.4 mmol) at room temperature. Then, this solution was cooled to 0°C and

mercuric chloride (8.42 g, 31.02 mmol) was added in two portions within 10 min.
After addition, the suspension was allowed to warm to room temperature and
stirred for 3 days. The resulting black solids were filtered through a plug of celite
and washed with acetonitrile (1.0 L) and ethyl acetate (500 mL). The combined

solvents were removed under the vacuum and the crude residue was dissolved
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and Rhodanine (2 g, 15 nmmol) in acetonitrile (50 m )
was added DI PEA (5.57 m _, 32 nmmol) at room

Wo esvpesmture. Then, this solution was cool ed tBCTIER085610702

mercuric chloride (4.34 g, 16 mmol) was added in two

portions within a period of I0%&rin. After addition,

the suspension was allowed to warmto room er at ur
ey

'arﬁih%‘taﬁeﬁaia (180 mL)anaswastied w@guvqtlrehgﬂm ek e solution
{005 ARl RRinB g rcr@sitin QLirgte, et as RERottd inder

orret and met hanol
memacuem and thentesidug was @lmwb@dmtﬁihylt&ﬁ?@taiadﬁg mmlandAfter

Cr. u r t
oD it e [RbE ey erflohiuBe s wiBe Sb1ctad Y fietPtnd
ﬁaéhédlantaqmauas | Afterd iedir, dc2 gd18i50h ymidh)ydf A thibeo-4-
2X100 m )., The conbi ne a xtra wer e vvashslﬁfl'l]d E|
HQR- Qﬁnzu@r@aphth'%wthan%waégsg ahA f’i@ )
#I\fl@'i’@/e dalidd for'G,0Ms 2c§é>‘lze$m1‘)>25"sgo@mxe%umwdss@meval of
partial sol vent under- t hé vacuum gave | ot of
soI ids. After cooling in the refrigerator, the soI i ds
were col | ected &y filtration and washed with col

B} hiprepasatien e. o t er2- 63-9h|ﬁ§P prilugre- beEZﬂag‘"Q<®45/c{1ri(‘éﬁtﬂ>yrf0|0[2 3-

- 35 Chl f I - thi | - 4-
Byfa SR DIARaRRO. - L a0l 4 one wes
for G oH8CI FNZOS (M+) 258 0030, found 258.0029. b)

Preparation of 2-(3-chloro-4-fluorobenzylam no)-5-[1
-(1 Hpyrrol o[ 2, 3- H

b] pyridin-3-yl)- metht3 -ylidine]-thiazol - 4one Toa

suspensi on of 74 N P,

2- (3 chl of.0- 4 f Leor oben m_no) - t hi -4 %_é OO
39 Rrgd ) [and H N

r o[ 2s3= b] pyr1 di ne-3- cafﬁ’ldehyd (71

nmo In toluene (2 M _) in a mcrowave Pube mas ad ea\
benzoi € acid (4.8 ng, 0.39 nmol) and piperidine (§

uL, 0.039 mMmol) at roomtenperature. The m crowave
tube was seal ed and heated to 1500C in a cl osed

m crowave for 1 h. Then, the m xture was cooled to
roomtenperature and diluted with toluene. The solids

wer e cPblgsispéngion ofl 2- (@thmmaﬂmomsjmymmo)t -thiamotd-one (130
After _dr

2. 55 AIDPb nc oy ik TRy R e - Fartpidenyde (88 mg, 0.6 mmol)

"r?&iﬂﬁérﬂi r%L?Tn a microwave tube as added benzouc acid (7.5 mg, 0.06
pyridi h-3-yl)-nmeth-(2Z)-ylidine]-thiazol -4-one was

inyop b taed m;geraj«\ngéqs uEWO S8 mmolngt rgomgte;g\m@turgpﬁg% mjicrowave
gilétge @%%ga[g%;% gé!g{%é[\'???%*’é'ﬁ'a')cﬁoéﬁ mé6dave 34780 min. Then,
FRne’ZB)ixtﬂréDWaa)cbolemﬂocrponpgelnmﬁram)reanﬁ diluted with toluene (2 mL) and
E‘I-EE { ﬁt‘ﬁlﬁo@éjnﬁ gi“ d' Hhee}llva)s heatted with heat gun. After cooling to

room temperature, the solids were collected by filtration and washed with

toluene. These solids were dissolved in DMSO (5 mL) at hot condition and
diluted with acetonitrile (25 mL). After cooling in the refrigerator overnight, the
solids were collected by filtration and washed with acetonitrile. After drying in air,
69 mg (36 % yield) of 2-(2-chloro-4-fluoro-benzylamino)-5-[1-(1H-pyrrolo[2,3-
blpyridin-3-yl)-meth-(2)-ylidine]-thiazol-4-one was isolated as an amorphous
green solid. HRES(+) m/e calcd for C13H12CIFN,OS (M+H)™ 387.0477, found
387.0476.



a) Preparation of 2-((1
R, 2S) - 2- phenyl - cycl opr opyl am no) -t hi azol -4-one. To a

weuppeswion of (1 R 2S)-2-phenyl - cycl opr opyl apdTIEP2005/010702
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hydrochl oride (0.85 g, 5 mml) and Rhodani ne (0.68 g,
5 nmmol) in acetonitrile (20 m3%- was added DI PEA (2.61
m., 15 mmol) at roomtenperature. Then, this solution
feamplegi2d to OOC and nercuric chl ori de (1.3 g, 5
mmol) was added in two portlons within a perrod of 10

) y
@gﬂblﬂgﬂ@rbhﬁle«m |IdS were fil tered through a pI ug of
celite and washed with ethyl acetate (500 nmL). The

sol vent was renoved under the vacuum and the crude
residue was diluted with water (100 nL) and et hyl
acetate (100 nmL). The two | ayers NVer§ separ at ed and

t he aqueous | ayer was xtrac w
(2X1 00 nL). The iﬁ or

W th brine soluti -EKQI |ed over
sulfate. Filtration of tHe drying a
t he sol vent under the vacuum gave
whi ch was purified by using a Biotag LP ca gel

col umm chromat ography to obtain 0.4%74 g (42% yi el d) of
2-((1 R, 2S)-2-phenyl cycl opropyl am no) - thiazol -4-one

t ed
e S Aol v U (R P S
Preparation of 2-((1
R, 2S) - 2- phenyl - cycl opr opyl am no) -5-[1-(1
H pyrrol o] 2, 3- N NH,
b] pyri di n-3-yl) - ( l'i di ne]-thiazol-4-one To a

suspengjon of 2-((1“=N H N ©
R, 2S) - yl - cycl opropyl anmi no) -t hi az A\ 0 ’Qg
ng,Si=.<g\‘6 ol }—and > Me~€é S
1H pyr o[ 2, 3-bj pyri di ne- 3-car bal dehydeN 193.6 ng,
1.35 mol) in toluene (2 nL) in a mcrowave tube was
added benzoic acid ( 13 ng, 0.1 1 nmol) and pi peridine

( 12 uL, 0.1 1 mmol) at roomtenperature. The
m crowave tube was seal ed and heated to 1500

cI osed Tig @ poloR of gr(amimometiwh-5-math W%ﬁ?'@egﬁlssgcge;ﬁoe@md)

of SRR EE B0 Y. I LB D g oo DIPE
tbd) démel, @9 ranoklay romm |temaerat3®c) Tingn( this sglwdign @rags)cqgﬂed to 0°C
qu&%j(r}l'rgﬁ Z%)Ch%orP(Pee&y 4 5 8y§b %88%&”&6@0’ rﬁ tLv% 6<5lmons within 10 min.

Afterldationd tie Suspensioet Waé é)lewéd do meirrrt toirapol terperature and

sl eV aTed e bRk sk Ty oS R Lo o it

f ith akéfonit ﬁna ctflyl acetate 500 mL). The combined
W?égéd W{/mst hyl “'W pr opyﬁ%m no) - 5- 81 ved
Iowents Were r@nbvandemthg vacuum and the crude reS|due was dissolve
¥h e AR iAoyl b edr ddHdtf. Afte? cBBiing in the refrigerator overnight,

the solids were collected by filtration and washed with acetonitrile. After drying in
air, 1.5 g (25% yield) of 2-[(5-methyl-pyrazin-2-ylmethyl)-amino)-thiazol-4-one
was isolated as a white solid: HRES(+) m/e calcd for CgH1oN4+OS (M+H)*
223.0648, found 223.0648.

et hyl acetate
xtracts were washed
nhydr ous nmagnesi um
nd renoval of
e residue




a) Preparation of
2-(1- (R) - hydr oxynet hyl - 2- net hyl propyl am no) -t hi azol - 4-

woowe/0d04e suspension of (R)-valinol ( 1 g, 9GOEPIU0D/)10702
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and Rhodanine ( 1 .3 g, 9.69 mmol) in acetonitrile (40
m ) was added DI PEA (5.06 m-38-29 nmol) at room
tenperature. Then, this solution was cooled to Q0OC

e r e vapiacatidl oi%l(é mgthykpgrazlrezmmpjhma@mmﬁrﬂ I-[—Mrolo[z 3-
t. Af t ddi t
RS S PSR o room ¢ erper at ure

and stirred for 2 days. The resulting black solids
were filtered through a plug of celite and washed with
et hyl acetate (500 ml ). Hhe filtrate was renoved
under the vacuum and t crude residue was dil uted
with water ( 1oom ) an acetate(lO(m_n%

t wo Iayers vve parate he aqu I

ext r@ thyl acetrat ef2x50 Wi FI':Ee_/fgnﬁi ne
e tras vvere washed With brine "sol ution
drie @ver anhydrous magnesium sulfate. Filtratio

the drying agent and renoval of the solvent under
vacuum gave crude residue which was purified by usi ng
a Biotage silica gel columm chromatography to obtain
0 82 gTH428asperisiin off2-[(5-methyl-pyrazin-2-ylmethyl)-amino)-thiazol-4-one

G2 Tk Ore e b el Ak B st B By i figitia, 0.6

%ﬁo%%ﬁﬂu%&f E }W%@rdﬁé@e t&B@ VPHe BddddPBenizoic acid (7.5 mg,
rep

aration of 2-(1

O(0R) minyaly GW mefgﬂlnezéﬁmle H:0B rpgl) atireri-temperature. The
QP érog\faal%tluge Jvas (ﬁled a{\ﬁ hﬁ?}e }o 1(150 e% lnt%ldgg% mug:%)r\{veave for 30

FeinaTsers,tBashisturefwad- ¢doled to room temperature and diluted with toluene

é/@zl.()gg/ %a%%%fg)(z %ISE gnfaythpr 08(¥Jr8r\r/]v:ar]sop19ateg'vﬁﬁwohe§t g‘lfhe After

%Homg(g Pt tenpbidtired titesQideandral stitbyde HySitration @nd vashed

in toluene (700 uL) in a _mcrowa

adhclolusve diter eing (mar.e, mgo(4@a75°/crmelo§ G mhypazin-e-
Sﬁﬁge?to&g;aergpgig [\Té@ %)?r?'olb et ediwb'll%et%-yhdme] -thiazol-4-

dneseas isotatedasearf amonphnusmfean solic MRESG+emisaled dPed

ooty TREER 8502828 B B33 ana wasned i th

toluene. The resulting solids were treated with
di chl or omet hane and net hanol to renove sone col or and

®Exghpleurities. Filtration of the solids and drying
inair afforded 14 ng (36. 7% yi el d) of 2- (1
I )

I1.6, @{1@50,3410“@ Tow col 1 d 'p 269271 0C HRES( +) e
O S ENACRS (M) 331 1223, found 331 .
1226. Exanple 7 '

H N O
i~
s



Acetic acid 2-r4-oxo-5-(1
H pyrrol or 2, 3, bi pyri di ne-3-yl net hyl ene) - 4, 5- di hydr ot hi

W@2mbo4@4y 1 am nol - 2- (R) - phenyl -et hyl ester a) PCT/EP2005/010702
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Preparation of. acetic acid
2-[ 4- oxo- 4, 5- di hydr o- t hi azol iﬁ%ﬂan1no] 2-(R) -
phenyl - ethyl ester. To a sol uti
@) (Fzrepaa)atmd}f&ga - yprenhenydt- ﬁmyéﬁmwej-Imﬂz@onpna~ one
(6.37 g, 26.9 mml) in dichloronethane (200 nL) were
added triethylamne (7.52 nL, 54 mmol) and then,
acetyl chloride (2.3 niL, @2 28 mmol ) at 50C. After
addi tion, the solution_w#s %allowed to warmto room
tenperature and stirrgd for 2 days. This solution was
transferred to a s: atory funnel and washed whk
bri ne gbl uty on &d over anhydrous nmagf¥skum
suléat :g?i tratlon of the drying agent and renm®val of
t he s t under the vacuum gave the sslde yel | ow oi |
whi ch ﬁas purified by using a Biot &ge m silica
gel colum chromatography to afford 4.\ (61 .5%
yi el d) of desired acetic acid
2-[4-0x0-4, 5-dih -t hiazol -2- .
yl ani ni]) aZS?ﬁRSIOIb\ﬂ/Eﬁ&UOéQ Hﬁ?”%tﬁv'é‘ﬂ"% (3,084 22 TRAL#As
SPoddhineg2l 29 enrfdl) ftlaéSbnfrigizd I}ﬁ@&ﬁaé Mided TAPBA, (7.66 mL,
found 279.1 Preparation of acetjc acid o
44mmeRcatsopm Wawr@[@%\ Bipypriuiopavas cooled to 0°C and
¥+6W8{J }:ﬁlgﬁbe‘t @?Sd Ry Gidi ag %'dd%dYrI\ be hl(ﬁ'l'S(ﬂhlﬁh@r}mn
ester a suspension of acet | aci d
Nt[e4addmon medswqp@nemhua& allowey tawiarm]to2oom temperature and

G060 ey a0 i AL i of ot

BB A8 withh ab@idrhﬁﬂl% ((15:) o) and emydiatmt@lt@(fmmnw bEhevesmbined
added benzoic acid (17.

ﬁpb@msd\fvﬁ@ mogaqjgndqy t@gzy%narg} theongzjg éﬁﬁgp%msedlssolved
Trf1 Séé’t‘é@é’ﬁ JoRE) ‘é’ﬁé Vv?eﬁé‘l' ﬁ@oﬂﬂﬂ e Qb laerdiBfe $éba&ated

m Cr owave fOI‘ e m xt ur & was cool
taodrtb@ @auUeape fayey M@Sa@dfaﬂﬁfedjwéh elipy! rcetata ¢a% 106G ). The

SR BB i SRy gy

m@agjrﬁ%llﬁﬂ(oswlfatej)t\f'@fr fitcationof dlee dn@ng égeumh?e {iltrate was removed

hy ﬁiér rol ‘? 2, 3, klé]”gy{)il% ghnq%é%éﬁug%a%hg‘%avegtlﬂﬂcegg}ltg}e (25 mL) at
%%cbﬁ&ihéﬁ eﬂfté‘ﬁcc%l\“@'lﬁ the Adthigerarir APnight4he 80@& were collected
ES(+) me cal cd faor C2I H_B8NACBS + 407. 1

M
ﬁxylmt(ﬂaumvaqd washegwgipacetenitrile. After érying in air, 3.65 g (76 6% yield)

£ hite solid:
éﬁ fozr il g@gﬂ%\‘\gﬁ'@tﬂyﬁénﬁwc{ﬁ |a§8l 4- ope wa? lsgllar’](gdtaslaavzvol e soli
HREShQam/anadpaf@n(Dﬁmd’szOS (M+H) 239 0649 found 239.0647.
2- (2-chl or o- benzyl am no) -t hi azol - 4- one.




To a suspension of 2-chl orobenzylam ne (7.88 g, 55
mmol ) and Rhodanine (6.65 g, 50 mmol) in acetonitrile

W@ 2006040019 ) was added DI PEA ( 19.15 m _, 110 np@l/EPBDS/010702

10

15

20

roomtenperature. Then, this solution was cooled to
Q0C and nercuric chl orlde (13-4 gy, 50 mmol ) was added
in three portions within a period of 15 mn. After
addi tion, the suspension was allowed to warmto room
te erature and stirred for 3 days. The resultin

abrepasplions weefe fid- E%éeeauqmrmlﬁjwl)aetbvl@maﬂ &¢1 %‘ﬂé -pyrrolof2,3-
1L d met hanol
?E@Sfaﬂ?f@?ﬂ R B O0B0e o & oved dnder

t he vacuum and t he crude residue was diluted with

water (150 ml _) and ethyl acetate (150 ml ). After
shaki ng, |ot of solids forhed which was coll ected by

filtration to obtain 1. of the desired product.
Then, the tywo rh S were/s ted and the ethy|Nn__O
acetate | aye s washed brine solution N difi ed
over anhydroussTagnesi um sul fte. After filtTati 8AX

skl acet ate solUrion was refbved pa
as stored in the refrigerator-
solids—were collected by filtration to a
of the desired product. Then, the aqueous |ayer was
extracted with dichloronethane (2X150 m ). The

di chl owe@gms@w@rgﬁ SAﬁu@roVﬁ%?% th ianlnhbpmazou 4-one (120

solution and dried over an ydr ous nagne3|un1su

md, &2 mmeal) endtHEpyirolofigy 3dypyridiaerd-¢arhaldehyde (B&mg, 0.6 mmol)
. . L d i ch
TELOER AEE ARSI 0 Sl aan g g o os
auhalinandhpiperidiog (G phy0.06 robnodi at rdod tgnpeyatire pFluemidrowave

2 5% f.2-62- . .
e srapRiancBsatATa 5P % I Acioredminipwave R s Then,
S0 m%(tufé whRYBolsdeoTabrttehfferiiurd BRE AUV tMDIudAd (PAL) and
24, found 240.01 22.b) Preparation of
gcgt@ngﬁiedednb}]gw e Atuss yas heated with heat gun. After cooling to
ne&ﬁrt%%)%['eft % Eﬂéf%lhd%' \We% Yikscted by filtration and washed with

i azol - 4- one. suspensi on o
2cendtileo Aftee dryinaini aio) 1 Ahing28B-%4 yarﬁé) of1.2@@fluorcsphenyl)-

| -Lipyrral wa- Rl VeI di nes3-carhb d
BUB e b Rt plndesafl B Py 8 -4-one
Watsesmgmoa@wad gbem@gn% glanesl(()z) m/ergalcd. fOFCharbLFN2DS (M+H)*

eri di pe (5. nmo at room tenperature.
%ﬁz 1!92&&%&93@@% 1Nas seal ed and heated to 1500C in a
cl osed m crowave for 30 mn. Then, the m xture was
cooled to roomtenperature and di I uted with tol uene.
[=3C) hds were collected by filtration and washed
V\Tt‘%ﬁjene.- Thi s was suspended i n net hanol (15 i m)

and heated with heat gun. It was not dissol ved
QrGyaleprmpy[amlno-S-ﬁ-( 1H-pyrrolo[2,3-b]pyridin-3-yl)-meth-(Z)-ylidene]-thiazol-

4-one
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however it was cooled to roomtenperature and the
solids were collected by filtration and washed with

woredohamoke After drying in air, 175 ng (95% yi )t TEP®HS/010702

2- (2-chl orobenzylamno)-5-[1 -(1
H pyrrol o[ 2, 3-b] pyridin-3-yl)= -4t h- (2)-ylidine]-
t hi azol -4-one was isolated as an yellow solid. HRES(+)
me calcd for G 8H13CI NAOCS (M+H) + 369. 0572, found
369 0574. Exanple 9
I { idin-3- -

g)?ﬁ@g%%t?rgogzﬁﬁ‘ér}b :sgﬁér}@{ @m&%grﬁtolézgs_b'ﬂpyndm 3-yimethylene)
Vﬂammfkqnﬂh|azol 4-onea) Preparation of
2- (2-chl or o- 6- met hyl benzyl am no) -t hi azol - 4-one. To a
sol ution of 2-chloro-6-negyl benzyl am ne (650 ng, 4.2
mmol ) and Rhodani ne (559 N-4¥2 nmmol ) in acetonitrile
(25 ml ) was added DI PEA ( 7%—ﬂ$ 10 mol ) at room
tenperature. Then, this s % cooled to QOC and
mercuric chloride ( 1 .22]|g, mol ) was added in
one portion. After additigm suspensi on was
allowed to warmto room Renpgratyre and stirred for 3
days. The resulting bl ack NsOIN were filtered through
a plug of celite and washed w th dichl oronet hane (500
m ) and nethanol (250 m ). The conbi ned sol vents
ver e rEhesadpemsien of hE-pycalold, hipyridine:8waebaldshytiee(example

Bneed 3022 Rt Pty 4 23 el T itmcetate 269

@hszs mhﬁ)l)smlao@acxaeroe(uzthpwtae@tMedfudder aeﬂumfoane h. After

d with eth ta d
\égélu%)/gog,rwiogmfe era?ucrg water (A{S (rerEL wds ad 'IEHe sohd wag%ollected

iBg &nﬁraiiaﬁnom&sﬁeawnwwméhb%ﬂe@% dﬂﬂa.ﬂzs: ‘rlﬂn{%ﬂ@ld{‘@% b]pyrldln -3-

olated as a white armrphous solid

Vmetwlenehzﬂlmm@sla(zmmz%ane;é%?._ g5 1f0@a’n)oasngr@\ge§oh@)LC -MS

E/g%%ﬁﬁ(m—?‘g- 6- met hyl benzyl am no)-5-[1- (1

H pyrrol of 2, 3-
b] pyridin-3-yl)-nmeth-(2)-ylidine]-thiazol-4-one.To a
sus pen?ihers;uebensmn of 5-(1H-pyrrolo[2,3-b]pyridin-3-yimethylene)-2-thioxo-

gh égo Hjﬂba nftghg v I)arirci) o%ét‘ﬁlgiwgi?|0_54r_nEn$6.%6r%mr5%’ and
b‘rEAxBro)hm[ 26% m}rwy inoamﬁrdso@@éﬂhahdlem@&nn wamur@d?at 1oo°c

In in a mcrowave tube was ad

% t ol uene &
B@'ﬁ& Afteicadaipg veatery( 20@ ob). e sPlitnassoiesiedi Weflltr@t'm “Washed

it D o e g Bk R Surah 5 T AL AARAEIE A O oy
gnethylenghéniazolveone X1 4Beg, 6is8 Sodscal grey salisinL.C- MS m/e 276
z@ﬁngr ature and diluted with toluene. The solids were

cted by filtration and washed with tol uene. These
solids were suspended in nethanol (10 ml ) and heated
with heat gun. Although, it was not dissolved
epPrebebion hoe2anethylsutasy|s ol Hegytrolo[2rb]periiar R y/inmethylene)-

and the solids
thiazol-4-one

The suspension of 2-methylsulfanyl-5-(1H-pyrrolo[2,3-b]pyridin-3-
ylmethylene)-thiazol-4-one (55 mg, 02 mmol, example 14a), cyclopropylamine
(28 mg, 0.4 mmol) and diisopropylethylamine (DIEA) (70 uL, 0.4 mmol) in
acetonitrile (1.0 mL) was stirred under at 80°C for 12 h. After cooling to room
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were collected by filtration and washed wi th net hanol .
After drying in air, 58 ng (61 %vyield) of

W@ 2(08/0abkor o- 6- met hyl benzyl ami no)-5-[1 -(1 PCT/EP2005/010702

H pyrrol o[ 2, 3-b] pyri di n- 3-
yl)-meth-(2Z)-ylidine]-thiazol - % one was isolated as a

[y e B he S vt et B S eefmigRhe it 2 i Bit o

aeet(oaﬁmtmd dfiddl. s cRropharegraphydvigrer Shicaigel 50, 230-400

. 5307 el it mbbividnd shierids imae sminkefferdest 2
E%éléﬁmwtdw ho@%ﬂ?lﬂ‘i“-ﬁy%bﬂ[ﬂ@tﬁ]kﬂ/r)dlﬁfﬂ ﬂg}ﬁéthl(ﬂf glldéjhé:]r{ﬁlazol -4-

sol ution met hyl -t hen- 2

ened4Gg, 571%ma)hgbhmelmadm rh-@ Mﬂam/e@%alvm bl ) in
acetonitrile (30 M _) was added DIPEA ( 1 .91 nm , 11
mol ) at room tenperature. Then, this sol ution was
EQQ'I%%@ Q0C and nercuric chl orlde (1.52¢9, 5.6

added in one portion. After addltlon t he
suspen5| on was allowed to warmto roomtenperature and

13- 2®b]pyadint-3- etha(@R-viidenelsthigzog 4-one
flltered through a plug of celite and washed with
acetonitrile (200 m _) an@ et hyl acetate (250 m ).
The conbi ned sol vents wer Mbved under the vacuum
and the crude residue was dilssdrvelH i n di chl or onet hane
(150 mM ) and washed with ( 160 m ) and brine
solution. After drying over anhydrous magnesi um
sulfate, the filtrate was d under the vacuum and
the residue was dissolveq i [dlc | oromet hane (10 ni_)
and diluted with hexanes K ~). After cooling in
the refrigerator overnighH, the solids were collected
by filtrati on and washed vvith di chl or onet hane. After
dry n air 390 (31
oY 3 TR ROpbensIOn eh THNIGIRIEIA blpyaHinecs-cerhalgeyde. example
18,5206 Algat e mdol S
. -HRI\/ISg?ﬂe cal?:?f ;%s)oerﬂﬂbtm&*loﬁo%\m@lﬁ‘(ﬁw‘ﬁg1 @Hrﬁol and aodlum
acejate b9 1p By, PoapaId) iNGsedie acid (2 mL) was stlrred under reflux for12

l%',i\ﬁér' &Fdli?é'tg B AABRTNAa U ERES WaBHddRY: Phé Solid hvas collected

b)}' ﬁmatlonnwaslyed withtwateZ angt ldriedrie obtdin 2zarin-84i¢-( 1 Higpyarolo[2,3-

SHS PSRRI RetwZmidanel-tiarot fyane @ROTBE. 82762512 sight vellow
soll. (E7M8m/©225 () and

1H pyrrol o[ 2, 3- b] pyri di ne- 3- car bal dehyde (44 ng, 0.3

nmmol) in toluene (2 m ) in a mcrowave tube was added
benzoic acid (3.8 ng, 0.03 mwol) and piperidine (3 ulL,
0.03 mmol ) at roomtenperature. The m crowave tube was
seal ed and heated to 1500C in a closed m crowave for

30

&
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mn. Then, the m xture was cooled to roomtenperature
and diluted with toluene (2 nL) and acetonitrile (2

workoop/ogn0ab t he m xture was heated with heat gunPCT/EP2005/010702

Aftercooling to roomtenperature, the solids were

collected by filtration and vieldred with tol uene. These

sol ids were suspended in nethanol ( 10 m ) and heated
gun. After cooling to roomtenperature, the

SO|IdS were col | ected by f||trat|on and vvashed Wi th
th eihyinbutyl 1 21310 nyridin-3-

'eH— TRERBLHi icﬂH{‘ Ra 2- yI msthyl) amno)-5-[1 -(1
%@%—n yl)-meth-(2)-

ylidi ne]-thiazol -4-one was isolated as an anor phous
yel |l ow solid. HRES(+) e calcd for CL7HUNACS ( M+H) +
355. 0682, found 355-0486. Example 11
2-(2-Chloro-4-fluoro-b /lam go) - B-ri - (1

H pyrrol or 2, 3- bi pyridin- 3- -(2) -

ylidi nel -thi azol -4-one a) ﬁ’—%ar tion of

2- (2-chl or o- 4- f | uor o- benzyl am $0) Xy hi azol - 4-one. To a
sol ution of 2-chloro-4-fluoro-benzylamne (4.5 g,
28.19 mmol ) and Rhodanine (3.75 gz mol ) in
acetonitrile (170 mM ) was added .82 nL, 56.4
mmol ) at room tenperature. Then, i's SO utlon was
cooled to QOC and nercuric chl orl'ae (8742 g, 3 1.02
nol ) was added in two portions within 10 mn. After

Cermer ST EiaRe AR APRelPeq T EREFBY 2o TR i< S¥fing from

Blm@ﬂhySﬁlfigd)ﬂ -3t He-plyrriotof 2 | eetl)]ptnng@g@ymeihwgge)‘ ttﬁ&ilolMeone

she t onitri . nd.et .
Boarine ance S hSetimsthute sy eiamiet Al REA to gve 2
{ fqgtqr hym@xyﬁ@mvms&ﬂ@tﬁwgumaiﬁmw%smd@ﬂ Eﬁﬁol@[ﬁsiﬂl%ﬁm:ms yl)-

acetate washed Wit
meﬂ) (é)wwdmeﬂnéhlaé@lc& DBﬁ Ie@doSrﬂw/e)345A(=M@r) dryi ng over
magnesi um sul fate, the filtrate was renoved under the
vacuum and the residue was dissolved in ethyl acetate
FEQU?@E )7 After cooling in the refrigerator overnight,

s were collected by filtration and washed

wi th hexanes. After drying in air, 1.2 g ( 16.5%
Qi[6R)]-(&fF I BoroPp Ryt 2-higdroxy-ethylamino]-5-[1-(1H-pyrrolo[2,3-b]pyridin-

| wor o-,benz 4-one was isolated as a
m{l@& %@Tefﬂ%ua%]-cﬁ%r% HRVS nmfe cal cd for

TUT" JTTivuo - oUl'T U.

C10H8FI\I2082 (M+) 258. 0030 found 258.0027. b)

Preparation of 2-(2- ro- 4—f-4@|.q)ro benzyl am no)-5-[1
-(1 Hpyrrolo[2, 3 o
b] pyridin-3-yl)-neth “yli dI_D%T i azol -4-one. To a

suspensi on of N
2-(2-chl oro-4-fl uoro-benzyl am no
ng, 0.5 mmol) and

1H pyrrol o[ 2, 3-b] pyri di ne- 3-carbal d de (88 ng, 0.6
mmol) in toluene (4 nL) in a mcro
benzoic acid (7.5 ng, 0.06

-t azol - 4-one (130

a) Preparation of (R)-2-(4-fluoro-phenyl)-1-hydroxymethyl-ethylamine
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mol ) and piperidine (6 uL, 0.06 mol) at room
tenperature. The mcrowave tube was seal ed and heated

WO 2008590® i n a cl osed m crowave for 30 m n. Thedw/EP1ves/010702
m xture was cooled to roomtenperature and dil uted
with toluene (2 nL) and acetordétrile (2 nL) and the
m xture was heated with heat gun. After coaling

room t'EmtB@r%Qluﬂif@ ORMI@amqgghy@qd@ ©Hh4 gci R rﬂmol) in THF (10

i LOAE AR HAPRBAH el 05, s Ao o
thlegsbluatmtc?fnodmel(e 5@35 SimmolMin la'HdR:(jld] nhy wias ad@dddropmsely

T4 TV Has s eHs dafs for TaTE AT ePpi fpeaPbftigiperature,
r‘n@t(h@nrol ('ﬁﬂ\L')EVE{S'S&id)éd’ﬂOeétg[) tied reaction. After removal of solvent, 20%

chl or o-4-fl uor o- benzyl am no)-5-[1 -(1
p@tpgsslpm @[q_roglde (50 mL) was added. The mixture was stirred for 4h and

gﬁ\e&éf-@gnh%xih&rerﬁ%t&hén@e % donaly. tm@EQﬁﬂbﬂTéWﬁ[{g‘éﬁﬁ: layers

as an-anor ous green solid. HRES
watecdrléd)ove] scmﬂmetmmmwltemﬂds@memratedfIaumuo Flash

aEgy@;‘f%%néwg A0 RAResh, 076-10% methanol in 0%-5%
rHemdrdeierr%tI@IM@Elﬁlbddeﬂﬁsa Invinetforded (R)-2-(4-fluoro-phenyl)-1-
VWl idinel -thiazol-4-9 ne Preparation of
quPSY'ﬁﬁfhWPIWrﬁﬂer{oﬁ%/gn%?ﬁ%) ani no) - t hi azol - 4- one.
To a solution of 2-(am nonethyl)-5-nethyl -pyrazi ne
(3.69 g, 30 mml) and Rhodani ne (3 59 g, 27 mml) in
acetonitri_leﬁi(loo md was added DI PEA (10, 45 ?
bhoPyeparationoat 2-&pet-Ft-fivero- ﬂﬂﬂﬂyl) @ﬂvgr%r%!hv'@m'mak5 1-(1H-
{ g, 30 mmol)
e R T AN
addi tion, the suspension was allowed to warmto room
tenperature and stirred for 3 days. The resulting
bl ack solids werefilteredthrouhaplu of celite _
and wa$henl sinnitar proesduie @asidasc(ibe: lmexama%ﬂ 4 was used, starting

s BB TR

(ékaﬁ@rﬂéqmlat) ra-[(R){(12@-Morp-pHenyh)t2- hp@mhxwmhylamimeeand DIEA to give

3 et adnio-prety koo anoe DY BRBSke i AEeRBrIPRd Bisrain-s-
glf)i[n?éthsgg Serhé] thiazol- 4-oned LCZﬁ% wieeBeB ().

yl - pyrazin-2-yl net hyl )-am no)-thi azol - 4- one
was i solated as a white solid: HRES(+) mle calcd for
COH1ION4ACS (M+H) + 223. 0648, found 223. 0648. b)

on of
2-[ (5-net hyl - pyra2|n 2-yl met hyl ) -am no] - 5 [1-(1

sm@dhm_biw

2-[ (5- et hyl - pyrazi n-2-yl net hyl ) - am no) -t hi azol - 4- one
( 112 ng, 0.5 mml) and

1

1 .
H pyrrol o] 2, 3-b] pyri -car bal dehyde (88 ngy, 0.6
N-_-° |

—0 H—%{

S

/i N

e

AN
72
N
H o N



mmol) in toluene (4 m _) in a mcrowave tube was added
benzoic acid (7.5 ng, 0.06 nmmol) and pi peridine (6 uL,

wO2@6/0mwad ) at roomtenperature. The m cr owaverPCT/ER2005610702
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seal ed and heated to 15Q0C in a cl osed m crowave for
30 min. Then, the mixture was €voled to room
tenperature and diluted with toluene (2 m

acet onBimilareropedire)asgirporired in ﬁmml%@b H@%ﬁ aae% gt@rting from
t t t
2L SR M ORISR et one
{etamepie . 144 t 24 2-dngthaxy- phewlamlr@an@ [XIEA tg g;)sq/E-éErux)wetbpxy-

phpvR BT L Fhialtie S Ry Al T e s teliiazgha-one.

Lodmomge B8S (M$).at ed as an anor phous green sol i d.
HRES(+) me calcd for G 7H14N6OS (M+H) + 351 . 1023,

found 351 .1021 . Exanple 13
2-12-(3-Fl uoro-phenyl)-ethylam nol -5-ri-(1

Exapipleter 2. 3- bl idin-3-yl)-nmeth-(2)-
y Fgf n?el -{hl azol E)Zflonleg) P%/ezJa:rgti 051 ZJf
éll %mgg |fI ‘!_%E EE%D@T/I) et hyl am no] -t hi azol -4-one. To a
o phenethylam ne (3.06 g, 22 nmol)

d Rh Le:(: .
o) a8 A eEo BRI AR bR @ASKGicH is(ertion may
bermmflahed dy a hempet bf pharohadalagicalessapsl tetexedpifiadd

rcur hlorid .97 2 I . added ..n..t
N A L T

\é@éoﬁduﬁ V@ﬁ@hetuﬁvmrdn Ay e BdlieMIRHeadohpo@ndt 6f theriegkntion
s. The resulting black solids were filtere

temhwgﬂ Kl cychin Band SYRRR Feartivity WRJS Giies @fqess than
(sti}bll\/P Fhis U St AR gﬂ%f (rﬁ%‘% SBmpodritss W@Fﬂ’é&% to inhibit
SO er the vacu

ents were renoved un m and t he crude
ICRK tGyclin 8 ahd SOKR/AyElin Bt hyl acetate ( 100 nl) and
water ( 100 nmL). The two | ayers were separated and the

S0y YRGS Mi Rl M

%&léﬁdépr&f‘u@téﬁ rds§3¥ oY EIT Fﬁﬂhé{ﬁﬁ%s pagdoaabd MBYith typles.of kinase

After filtration of the drying ent theflltrate was,
1eSaBYR Weim gatriecheutusiigL Facemp "ﬁf\‘fégfﬁm"ﬂé Gyelimgcomplex.

[
LA Qs G ol b s o
gwovided luyrl2r. ¥ Harpes at te Baylor Goilege ahiegigingcHowston, TX.

3‘; § q‘i{w‘é %iré gb-eﬁfptreesrse%rix iI-Pgh iFR/e&H’I rihségct %gllg aﬁc7i qh(? 059>mplex was
Purifiet Drf lusitviopb Gesdh)af@dlbdsmﬁm!drnﬁciaﬁm;caﬁtawayz Md)sas
ArRUSESeRg ] (H865604S- $hinge) 3699645, §55-576). A oxcHistiine
Rﬁ@ﬁ ﬁ’hp%‘teeffo%n b2 rdtifrobldtbrRaR e phote Rl (aymiasaeR] 386-D28) was
n]qegziraajihﬁ wtr)atmfexrhhq 2DKA/Cyclive B-assay s e expsagsion plasmid was
provided by Dr. Veronica Sullivan, Department of Molecular-Virology, Roche
Research Centre, Welwyn Garden City, United Kingdom). The Rb protein is a
natural substrate for phosphorylation by CDK1 (see Herwig and Strauss Eur. J.
Biochem. Vol. 246 (1997) pp. 581-601 and the references cited therein). The
expression of the 62Kd protein was under the control of an IPTG inducible
promoter in an M15 E. coli strain. Cells were lysed by sonication and purification
was carried out by binding lysates at pH 8.0 to a Ni-chelated agarose column
pretreated with 1 mM imidazole. The resin was then washed several times with
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To a suspensi on of
2-[2-(3-fluoro-phenyl)-ethylam no]-thi azol -4-one (120

wWornoc4d49mol ) and PCT/EP2005/010702

1/-/-pyrrol o[ 2, 3-b] pyridine-3-carbal dehyde (88 ng, 0.6
mol) in toluene (4 n ) in a4icronwave tube was added

benzoic acid (7.5 nqé 06 mmvol ) and |per|d|ne b
ioc@snentally dat:rerao wpEer et 6a %lﬂtﬁﬁawé o0 é“'%as
B EhRE e R R epbts e 1 0
glpomret, 200 mMANAGH dnd &dnMiBAT ¢ BlrifiaseRbAusibn pratein stocks were

SR kAo TR S P ol

solids were collected by filtration and washed with
acet OnIFérf thecFladfiPlate Kings® assay,86- we[lFUhsiﬁ’leﬁt@@ viérgioshatbd with

%ﬁpgzrpm 51 30 9 hyema Tad i per wel TRSes Perdiiniupatag aAC

vf\' @F\? orag roo:fﬁlté‘rhégra?iﬁreaf%rﬁq{d@évoﬁcd Slﬁ’akéﬁRﬁ‘é(dantle for
oS (MrH) + 367.1 024, found

BGWSQEEJE[D phesphnepylatian, anegpw @fpu@l,lg,wamCQQteg',i with 109 pl/well

LS L% g AAE PRS2 BB i ol s v

taply biufeo K(ZO$%J]'w¢en @Orin Wlspbaﬂeybm‘f&fed sahme)z dCompourds to be

e TG GosEb s wereasdectin B el A £ A gngeniation.
RedcionSwére n‘mﬁﬂtéd bzhmﬁfr?ém@l@ dddltiorD8f 40 pBre22tionhix (Z@ChM

sodi um acet ate mmol ) in acetic acid

MEPES\eR0 stM M@Céllzmaer/ﬂéwéa& 2002MM DT, Af A T of nwbssP-
é@]Pr) @?’\%g fe{egiur X uﬁy\{\% ?ﬁ{)&? g've)co TS ﬁ'ndclqtﬁ%re-g?f‘east 10-fold

albdv@l Ealﬁl@brbcngbﬁaates 5ve(r% Ithﬂ?ﬂtdé@ EDtobrﬁ{élhpwatmemrﬁa shaker for

met ene t hi oxo-t zol.jdin 1009

50 Tainglas, PGS WeTe vaRke Cé"é'@?s(wﬁh?he W%ﬁ@zbéﬁf?b and

%uﬁte@on the TopCount scmtlllatlon counter (Packard Instrument Co., Downers
H pyrro ridin-3-yl nethyl ene)-2-thioxot hi azol

Gabwve, 4] o{ﬁbe (p@r@r‘g infgbition @irbib) phqs(p@@iw@m@hémlcq is ggneasure of

Tt ETRDIGAEHE s (Rdinfheo adfouiheiBlouipg formuia

2 h. After adding water (200 ml ), the solid was

col l ected by filtioat xon,- mtstmjpwm(ﬂrmfﬁ@ dri ed
to obtain 2-nmethyl sul fanyl-5-(1

H-pyrrol o[ 2, 3-b] pyri di n- 3-totdl reohgpecitit - t hi azol - 4- one
(1.48 g, 60.8 % as a grey solid. LCM nfe 276

(M+) . b) Preparation of 2-nethylsulfanyl-5-(1

H pyrrol o[ 2, 3-b] pyri di n- 3-yl net hyl ene) -

where “test compound” refers to the average counts per minute of the test

duplicates, "nonspecific” refers to the average counts per minute when no
CDK1/Cyclin B, etc., was added, and “total” refers to the average counts per
minute when no compound was added. The ICs, value is the concentration of
test compound that reduces by 50% the protein-kinase induced incorporation of
the radiolabel under the test conditions described. The value of the inhibitor
constant Ki is calculated by the following: Ki = IC50/(1 + [S[/Km), where [S] is the
ATP concentration and Km is Michaelis constant.

The Homogeneous Time Resolved Fluorescence (HTRF) kinase assay
was carried out in 96-well polypropylene plates (BD Biosciences, Bedford, MA).
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t hi azol - 4-one The suspensi on of 2-nethyl sul fanyl-5-(1
H pyrrol o] 2, 3-b] pyri di n-3- yl net hyl ene) -t hi azol - 4- one

W@ 2600402 nmol , exanpl e 14a), cycl opropyl an PET/ERB05/010702

ng, 0.4 mol) and di i sopropyi et hyI amne (DIEA) (70 uL,
0.4 mmol ) in acetonitrile ( I4O m.) was stirred under

b L 5 TR
St 2tg’g.r apﬂ% b #ﬁ}'\grﬁﬁgﬁﬁﬁg.’% i}, 877, and 162 M ATP)

With DS Qridmaentraiion aem«ya effee CRIKOCylelini B edzymienyas diluted in

Ak Sssauterid I oy H@é}%pﬂ%ﬁ 3 oG R903% Taggen 20,

T yolih 75
(?Tpﬂs ZPEAMZELO an”p1/aen@g 6';75 Aﬂ\igno- gf_i‘:lt%iﬂ‘_}"( Yol iflatd theMinase
fgaption CR(DmZ;oScbmxoundlsmmrom was mixed with 40 uL of CDK1/Cyclin B

lgn Fokssey, Ry lialconsenfRinIorG K (e endifib at .1
;ﬁ;ﬁ@;g”ﬂn b: oo Je sg%g\v@g SHeedBsictl & 472858, B mik: 45 L of

anti-pgh68phd-Rb (8es 780) antibdyn@sil Sighaling Technatogy, Beaveely, MA,)

I
635 PR TS yron e e ARRee ArBEAH waRGpapnued a
87 f5ri2simir? a@tlet wmcrﬂmnomeﬁwm@@ labeiey antvraht BG (1 n,
b]pyrldln 3- dene] -t hj azol - 4- one §28

ﬁgr e Bieebiey MA) Pt - S S atiboty GoR1 LS

k Wellesley, MA) were added to the wells.

TRioByatind20 M), FerkinEImor, Wellesiey, MA) we

Hcppahm wias.conihegd athW(zfqrr&r@ﬁmar(A,O min. At the completion of the
azol - 4- an Si mlar roc

Geubaligoes . B Boion Tan s Was B SR PER TS rBsf Bggswel black
&Iﬁ&%ﬂéfibﬁéﬁ‘@orﬁn‘@hncor orated Cornlng NY) and read on a

ol o ridin | met hyl ene} t hi azol - 4- one
(Itmr@ﬁpe@t plate) reage( @ﬁ:{;xcltahon waveléngth of 340 nm and emission

hyl - butyl am ne and DI EA to give 2-
W%?reﬂéﬁﬂgw yl -3-met hyl - butyl am no)-5-[1 -(1
H pyrrol o[ 2, 3- b] pyhdi n- 3-yl) -
met h- ( Zp-dgltérddine the nhibition af G2 activitp, $imilagRECErIig as

géa@%q%%%ov&g%%/%&p &§ssea}yh\(}/?%H]s%g Ior CHKZ/ClycIln E activity

ExgoptrtRACBK/OydinrE domplex was used in the assay.
3 yl')-meth-(2)-ylidenel -thiazol -4-one a) Preparation

(R) 2- Kivalbgs sowing G PR UCYSSR B PRt 2/ QYD Baae e that
bBSIléd){dJédrﬁﬁo@rﬁdéS@ﬂhé@d@j@c@ Fyattar & tHi8 irbdergion ¥4ngegtirom about

in TH was added D- 4-Fl uor ophenyl %{H){CI n@né il
o) gMgommuf 0RO V. SRsciTiggata feiprome geaBpies agragollows:
iodine ( 1 .5¢9g, 59 mol) in THF ( 10 mM ) was added

dropw sel y.
bt ety Example | CDK1, Ki | CDK2, Ki

(M) (HM)
5 0.010 0.017
10 0.048 0.018
15 0.83 0.252

18 1.15 0.187




The m xture was stirred at reflux for 18 h. after
cooling to the roomtenperature, nethanol (7 m ) was

waonedse® stop the reaction. After renoval of BOI/EEN05/010702

10

15

20% pot assi um hydroxide (50 mM ) was added. The

mxture was stirred for 4h and®extracted with

met hyl ene chloride (3 x 50 ml _). The conbi ned organic
s were dried over sodiumsulfate, filtered, and

concentrated in vacuo. Flash chromat ography (Merck :

ilica ggl 0% 1 0% net hanol in 0% 5%

1rSr‘wet hanoIECOﬁ%gués %ﬁ@eﬁﬁgr?de in 30 mn afforded

(R)-2-(4-fluoro-phenyl)-1- hydroxymnet hyl - et hyl am ne

(0.63 g, 69%. b) Preparatign P 2-[(R)-1

-(4-fluoro- phenyl) 2-h _%(y- thylam no]-5-[1 -(1

Hpyrr ol of

2,3-b] pyridi n-3-ﬁ1)-rret h-(Z?-y\r dene] -t hi agol - 4- one

Then simlar procedure as descrilbed iq_exarpl e 14b was

H pyrrol o] 2, 3-b] pyri di n-3-yl ne yI hi azol - 4- one
(exanpl e 14a), N

2-[ (R) - 1- (4-f1 uor o- phenyl ) - 2- hnyroxy et hyl am ne and
DIEA to give 2-[(R)-1 -(4-f

| uar o phenyl) 2- hydroxy-ethylam no]-5-[1 -(1

ﬂHSWPm o[ 2, 3-b] pyri di n- 3-

yl)-nmeth-(2)-ylidene]-thiazol -4-one. LCGM nfe 383
(M) . Exanpl By 18s3e(edtedkirboxiyygrhgen) lawienajkyb-Hydroxyi
H pyrrol or2. 3- bl pyridin

yl i denel -thi azol - Igw, 85@@%%’8{5‘3&%&%%? %lkgéy boevg%rre?”@é(?nd
in exanpl e 14b vvasR S@(’)n starting from

2- met hyl sul f anyl -

H pyrrol of 2, 3- b]pyrldl | e t hi azol

(exanpl e 14a),X2- (18 Sﬂﬁoﬁ @H‘é éﬂ?ﬁl\%”%mdfﬁ%c’{"@r

gi ve 2-(2-nethoxyp, xy-lower alkylene
H pyrrol o[ 2, 3-b] py@?gl}éhégémalkﬁehé(l())we{/Ialkc(i)e%e] -t hi a)z/o

| -4-one. LG MB meam@bwemlbanoym@nlpmr@&ylene

Phar macol ogi cal Assays The pharmacol ogi cal properties
of the conpounp_l‘s- f this invention nmay be confirned by
a nunber of phafmacol ogi cal assays. The exenplified
phar macol ogi cal assays which foll ow have been carried
out with the conpounds &ecaording to the invention and
their salts. The conpoundg he i nvention exhibited
CDK1/ Cyclin B and CDK2Rg activity with Ki

val ues of less than 5.0 h sde trates that all
of these conpounds were active to i'n it CDK1l/Cyclin

B and CDK2/Cyclin E.

is selected from
an aryl ring,

a 4 to 6 membered heterocycloalkyl ring containing
from 3 to 5 carbon atoms and from 1 to 2 hetero
atoms selected from the group consisting of
oxygen, nitrogen and sulfur; and



To determne inhibition of CDKl activity, either

FlashPl ate(tn) (NEN(tnm)-Life Science Products) assay
worokiDRB4assay was perfornmed. Both types of ki PE&EEP2005/010702

assays were carried out using rgconbi nant human

CDK1/ Cyclin B conpl ex. GST- cy(:f1 nB (GST-cycB) and CDK1

cDNA cl ones in baculovitus vectars . were provi.ded by. .

Dr. W Harper at tﬂéo aémﬁm@;@ﬁé‘beéer&arwgaﬁ%flﬂg,conYalnlng

Houst on, TX. Protefrom M 2 Helerdxdiorsssedtad foghthe group

Five(tm insect cells and the conplex was purified on

gl ut at hi one Sephar 6QRSiIE¥Y of PRIGEANBLYL and ’g'gﬁgﬁ%y,

NJ) as previously described (Harper, J.W et al. Cell

1993, 75, 805 lGhg F%Q’é‘ihhéééﬁﬁé?ﬁlyts@wédfrbwgﬂﬁr@up

formof retinoblastona t(gRb) protein (am no aci
386-928) was uSe@siakng pkhydroxy,rydeoxblower allghitlydnpgen.n

B assay (the eyxpr elp ' [

Veroni ca Sulli \%ﬁ%ga?@hgﬁﬁn% ?}Si lgg\%}’gﬂ&%ﬁ%ll%ﬁr’
Roche Resear chalkemyyand Wl wn Garden City, United

Ki ngdom). The Rb protein is a natural substrate for

phosphoryl ation.b ee i g. and Strauss Eur.

J. Biochem wf‘.'%ﬁ%%&g?f?"bg’%@ns% 601 and the
references cited therein). The expression of the 62Kd
protei n was unfioxities of compolnds wheré R} Contathea initeogen in
pronoter in an M%S E. coli. strain Cella vveée | ysed

10 by sonication HRINPEFEFIPRRRLICINGgYRRES VBES, ecﬁéta'”sa
bi ndi ng | ysat egyfir iﬁ"fh§T@E}%@c@ql@&lkﬂhﬁ‘b@éﬁ%@&?&@ﬁ%ﬁc ring;

columm pretreated wth i' m dazol e.” The resin was
t hen washed se®éral tines withincrenentally decreasing

pH buffers to pH 6.0, and eluted with 500 niv

i mda ' ' ed agai nst 20 nV
HEPESbg‘IﬁﬁV?g,é&g%?/g 5159%‘2*?2@@%%“%@%& and 1 v DTT.
Purified Rb fusion protein stocks were quantitated for
@ ot ei n doexempeLcoef, claim duwheein said eanopeundibas epformula I-A
For the Fl ashPl ate ki nase assay, 96-well|l FlashPl ates
were coated with Ro protein at 40 ng/m, using 100 ni
per well. Plates were gncu at 4C overni ght or at
roomtenperature for kedrs pn a shaker. To control
for nonspecific phosphoryl gt one row of wells was
coated with 100 ni/wel | coating| buffer ( 20| HEPES,
0.2 MNaCl). Plates were then ice with wash
buffer (0.01 % Tween 20 in ph e-byffered saline).
Conmpounds to be tested ("test ") were added
to the wells at 5x final concenfiratifdn. Reactions were
5 jnitiated by i mediate addition of 40 m reaction mx
(25 mM HEPES, 20 mM MyCl 2, 0.002% Tween 20, 2nM DTT, 1
nmM ATP, 4vhe@iB3PATP) and a sufficient amount of enzyne
to give counts that were at |east 10-fold

R+' is selected from hydrogen, lower alkyl, hydroxy lower alkyl, lower
alkoxy-lower alkyl and cycloalkyl; or

pharmaceutically acceptable salts thereof.

20

3. The compound of claim 2 wherein R is hydrogen or lower alkyl.
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above background. Pl ates were incubated at room

tenperature on a shaker for 30 mnutes. Plates were
wor®bedoiour tinmes with the wash buffer, seal eplcT/EPINNS/010702

counted on the TopCount scintillation count er (Packard

I nstrument Co., Downers G ove, 0" L]. The percent

i nhi bition of Rb phosphoryl ati on, ich is a neasure

%f the ithe ecpmpeﬁn@pf@effn&cwh%rewsa RRAY¥Sned

accordi ng to the following fornula: 100 x 1 - test

@%ﬁnﬁmdu frﬁ’@l%!)é BhbyHdih-3-y NATIREE)-Jlideneahiazolt £8he.

conpound” the aver age counts per m nute of

t he test dupllcates "nonspecific" refers to the

Bver age BruBe@pPpERd of ﬁlaure ﬁweﬁr% ReoRevelpalkvh B |

etc., was added, and "total" refers to the average

gount S pﬁﬁ gb@n%%lar}ﬂ SRR daiesorasslat isThe 1 C50

val ue is t ncentration of test corrpound that

reduces by 50%the r ot ei n- ki nase i nduc

2-eydoptmiarninods- [tﬁﬁ*m@rom a@eb]pMHG'é\r3'VHén@fé‘s(tZ) ylidene]-thiazol-

%%ﬁg' tions described. The value of the inhibitor
tant Ki is calculated by the following: Ki =
IC50/ (1 + [S]/KmM, where [S] is the ATP concentration
znd Km i Ehdtompelind of sleimeahwhe e Rroisdyen@ouiowsir @ikyl or lower
Rgsol K)ed Fl uqrescence (HTRF) ki nase assay was carried
pol ypr opyl ene pl ates (BD Bi osci ences,
Bedf ord, - I\/A) . Test conmpounds were first dissolved in
OMBO, anthé Bempduhdtofdldim Kwhassin daikbgordpdied is1 (25 mM
HEPES, pH7.0, 8 MM MgCl 2, 1.5 nM DTT,. and 162 nM ATP)

&Wﬁﬁ?ﬁﬁ%@ Ry edAitng 4 vyel8 Fpyricin -

g thidzoM4-bagl 2, 0. 003% Tween 20, 0.045 %
BSA mM DTT, and 0675 nmM Rb proteln) To initiate

t he k| nase reaction, f conpound sol u qtilon was

Bi xed wi The @Q”THOU”QfOf@%@/W ergin E§a FATPBHNY I¥ assay
plates with fi naI concentration of CDK1l/Cyclin B and
Bh1aR Q} Hr n@'—n%tﬁ%lérd’ﬂ\ﬂlam%ﬂl%c[m(\’lﬂ -Byrr&BR,3- b]pyndm -3-
[ ncub for 3 mL of antl - phos

L%éﬁethfi(@ yhﬂmebﬂuqqueeome Si gnal i ng Technol ogy,
Beverly, MA1l) was added with a 1:7692 dilution of the

tlbody r

10% e bt R OB B g YRR et omula -8
1 nM Per ki nEl ner, Wl esl ey, MA) and anti-Hi s

ant i body conjugated t Sur i g& - Al l ophucocyanin (20

nM Per ki nEl ner, Wel |l ) were added to the

wel I's. I ncubatign, was contF d at 37QC for another 40

mn. At the conphetion of the cubati on, nmL of

reaction mxture was transferre esh -wel |

bl ack

wherein
R4"is Rz - (X)a-; and
R., n and X are as defined in claim 1; or

pharmaceutically acceptable salts thereof.



pol ystyrene plates (Corning |Incorporated, Corning, NY)
and read on a fluorescent plate reader at excitation

woanelogngs h of 340 nm and em ssion wavel engt h BET/EP2005/010702
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665/ 615 nm To determ ne the i.ghi_bition of CDK2
activity, simlar procedure as described above in
CDK1/ Cyclin B assay was used for CDK2/Cyclin E
activity except that CDK2/Cyclin E conplex was used in

tdgizassa Ki val ue fhoyvi ng CDK1/ Cyclin B and

/ Cyclling @raeeynd of @aim i wagrin aavlispbeidounds of

the subject matter of this invention ranges from about

0.2001 MMTtre edrapduRl 8PQalivh 1 SRAGHIA & igat a for some

exanples are as follows:Clains 1. A conmpound of the

f.aor mul a: erein RL is selected from hydrogen, | ower

dikyl, hydiecslmediend af ®aim 12ywheeginyd is ayslaalkylene.

al koxy-lower alkyl and R2 - (X)n; X is selected from

lawer al KL pOYEH SF¥alnPYar lene,

| ower al koxy-| o‘\)/ver al ky%ﬂ"é@gﬁ/ﬁé*‘éﬂ\)\é?% CM&A'W}&K& &

SYRIGAEIMISNL.| oner al kyl ene; R2 is is selected from an

aryl ring, a 4 to 6 nmenbered heterocycl oal kyl ring
taini f n and fromlto 2

ﬂg?ero ap%&éﬁgké%édégp?lggﬁmq?hgﬂ%%p consi sting of

oxygen, nitrogen and sul fur; anda 5 or 6 nenbered

het er oar omati ¢\ ihg containing from1 to 2 hetero

he group consisting of oxygen,

sul fur a@g ig ; R5,and R6 are independently

sel ected romthe group’ consisting of hydroxy,

hydr oxy-1 ower al kyl, hydrogen, |ower alkyl, hal ogen,

perfl uro al kyl and | ower al koxy; and n is an
I nt eger i 0 t!sop%énﬁ;rand

Rs and Rg have the meanings given in claim 1.

16. The compound of claim 15, wherein said compound is

2-((1R,2S)-2-phenyl-cyclopropylamino)-5-[1-(1H-pyrrolo[2,3-b]pyridin-3-yl)-meth-

(Z2)-ylidine]-thiazol-4-one.

17. The compound of claim 12, wherein X is lower alkanoyloxy-lower
alkylene.
18. The compound of claim 17, wherein

R

-
Rg is !

3

®— is phenyl; and

Rs and Rs have the meanings given in claim 1.
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N- oxi des of conpounds where R2 contains a nitrogen in
the heteroaromatic ring, sulfones where R contains a
wae obrosookn t he het erocycl oal kyl ring or het er oBC DERI00E010702

ring; or pharmaceutically acceptable salts thereof. 2.
The conpound of claim 1, wherén said conpound has the
formula |I-A wherein R1' is selected from hydrogen,

1Dver alThe gompaunk of ¢clained 8awkgrein [saigkeoraPRWRY/S ower

al kyl and cycl oal kyl ; or pharmaceutically acceptable

R 35b18%o 9111 BRI ghe S poi sherfhofydo-
Waeﬂoerz#ylasmlmb]ée(rﬁ)qmmw stHz}A asfeno- 5-[1- (1
H pyrrol o[ 2,3-b] pyridin-3-yl)-meth-(2Z)-ylidene]-thiazo

e oal i ceMBefiRBER A2 %l%g‘“@[ﬂa?m%“@ﬁvvﬁ DTN

compound i s 2-cycl opropyl amno-5-[1 -

2 pyr r ol THe2cSmbbund ioficlaird 20, wheetih- (Z) yI i dene] -t hi azo
| - 4-one. 7. The conpound of claim2 wherein R1' is
hydr oxy-1 ower al kyl or |ower al koxy |ower alkyl. 8.
The conpound d im7 wherein said conpound is
2-((R) -1 -hyrig | -3-nmethyl -butylam no)-5-[1 -(1
H pyrrolm] i 3- idin-3-yl)-

met h- (Z) -ylidene] - thi azol - 4-one. 9. The conpound of

claim?7 erein said compound is 2-(1
-(R) - hyd et hyl - 2- met hyl propyl ami no)-5-[1 -(1
H-pyrrol s - bl e'n ; Angd-

yl)-meth-(2)-yli -t hi azol -4-one 10. The conpound
of claim1, V\,hereln sald conpound has the fornula I-B
wher ei n ReandReqpave tpg)rﬂeanlg%gp@n IRClHR % are as
defined in claim1; or pharnmaceutically acceptable
galts the @EBrfb%una'—'?ﬁ c%ﬁmu'ﬂ\ﬂwé?élnﬁﬁammaréﬁh%%gén
aryI i's p eny he conpound of claim11, wherein

nis 1. 13 . The conpound of claim 12, wherein X is
2%cl oal kyh@ﬁ@mpound of claim 21, wherein

Rs is independently halogen, trifluoromethyl, or lower alkyl; and
Rs is hydrogen halogen, trifluoromethyl or lower alkyl.
24. The compound of claim 23, wherein said compound is

2-(2-chlorobenzylamino)-5-[1-(1 H-pyrro|o[2,3—b]pyridin-3-yl')-meth-(2)-ylidine]-
thiazol-4-one.

25. . The compound of claim 23, wherein said compound is

2-(2-chloro-6-methylbenzylamino)-5-[1-(1H-pyrrolo[2,3-b]pyridin-3-yl)-meth-(Z)-
ylidine]-thiazol-4-one.

26. The compound of claim 23, wherein said compound is

2-(3-chloro-4-fluorobenzylamino)-5-[1-(1H-pyrrolo[2,3-b]pyridin-3-yl)-meth-(Z)-
ylidine]-thiazol-4-one.



14. The compound of claim 13, wherein said
cycl oal kyl ene is cycl opropyl ene. 15. The conpound of

wa@h@bnaod4y wherein is phenyl; and R5 and R6 hamer/Ebmo0s5/010702
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nmeani ngs given in claim1l. 16. The conmpound of claim

15, wherein said conpound is 231

R 2S) - 2- phenyl -cycl opropyl am no)-5-[1 -(1

2¥.pyr r ol B campppnd iaficlaid-23, whesein-said compound is

(Z)-ylidine]-thiazol-4-one. 17. The conpound of claim
€ [

%—ﬁ%—c\gﬁg)ﬁr%bziuﬂ &rok §6A§%1P§ lS\";\T)ho(ﬁtP%Q’rlr(gle 8- b@)}ﬂdn‘?geya -th-(Z

Wdihé}&hfambﬂdm meani ngs given in claim1.19. The

conpound of claim 18, wherein said conpound is acetic

i d 2-[4-0Xx

éé"pyr r ol ﬁh% §"WP§J‘)VP Oé C@W%}I%ﬁrﬁﬂ Sear%%)coﬂ.'pgu&dhydr ot hi
azol - 2- yI am no] - 2- (R) - phenyl -et hyl ester. 20. The
QQH}J{QUMr@thhWDmHﬂaNﬁTm]@-[H ({H-pyrolaf2, 3dd]byricbmaS: ylpmeth-(Z)-

The compound of claim20, wherein is phenyl; and R5
&'fﬁi”%%@“fq{? meani ngs given in claim1. 22. The
compound of claim2 1, wherein R5 and R are hydrogen
23. The TRapReHpbUPH oflckim 20, wheverein RS is
i ndependent |y hal ogen, trlfluoronethyl or | ower
al kyl ; and R6_i s hydrogen hal ogen, trlfl uor onet hyl or

| ower al kyl . 24 he conpound of claim 23, wherein
sai d conmpound; ' =chl orobenzyl am no)-5-[1 -(1

H pyrrol RL%S-b pyyi di naﬁdyl) met h-(2)-ylidine]-

t hi azol - 4-one. 25. The conpound of claim 23, wherein
said conmpound is

2-(2-chl g -mst hyl benzyl ami no) -5-[ 1- (1
H-pyrrol § ]sozihbférBar%rﬁ(ét - iR Borttéirin ng frg from 1 to 2 heéero atoms

yl i di ne]-thi azo e conpoun claim?2
shlectedhfremi thegrapp sadsisting of oxygen, mtrogen and sulfur; and

2-(3-chl oro-4-fluorobenzyl am no)-5-[1 -(1

Hpyrrol ef 2,3 Rl RYYd Hemdainks Gk infiaim 1.

30. The compound of claim 29, wherein said heteroaromatic ring contains

1 hetero atom.
31. The compound of claim 30, wherein said heteroatom is sulfur.
32. The compound of claim 30, wherein
Rs and Rg are hydrogen or lower alkyl.
33. The compound of claim 32, wherein said compound is

5-[1-(1H-pyrrolo[2,3-b]pyridin-3-yl)-meth-(Z)-ylidine]-2-[(thiophen-2-yl-methyl)-
aminol-thiazol-4-one.

34. The compound of claim 32, wherein said compound is

2-[(3-methyl-thiophen-2-ylmethyl)-amino)-5-[1-(1H-pyrrolo[2,3-b]pyridin-3-yl)-
meth-(Z)-ylidine]-thiazol-4-one.
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ylidi ne]-thiazol -4-one. 27. The conpound of claim 23,
wherein said conpound is

WQ@2(02/0aiokor 0- 4- f | uor o- benzyl am no)-5-[1-(1 PCT/EP2005/010702

H pyrrol o[ 2, 3-b] pyridin-3-yl)-nmeth-(2)-
ylidine]-thiazol-4-one. 28. T4 conpound of claim 23,
wherein said conpound is 2-[2-(3-f L )
B%or o- pHEEEYMpEHNT ShTIRE-28, wherein said heteroaromatic ring contains
[ -b]l pyridin-3-yl)-nmeth-(2)-

‘)WOF%%J[SE -g{qﬁriézol -4-one. 29. The conpound of claim 20,
wherein ( P_ is a heteroaromatic ring containing from
36t 0 2 hHBEtecomavund of eladot3d wheseinthash of said helak atomgare
&.& oxeigen, nitrogen and sulfur; and R5 and R6 have the

94 gs given in claim1l. 30. The conmpound of claim
29, wherein said heteroaromatic ring contains 1 hetero
arom 3 The ¢ompoany @ficthimf36; vdiereiB0, wherein said
heteroatomis sul fur. 32. The conpound of claim 30,

wherein RS a R6 are hydrogen pr.do I T
corrpound'gebf'ma I%&i afednc 'Vmép%gﬁleg%ddﬂ%r\gﬁb%m@é goég'lftind%f

-(1 hydrogen and lower alkyl. o

H pyrrol o[ 2, 3-b] pyridin-3-yl)-nmeth-(2)-ylidine]-2-[(th

i ophen-2-yl -net hyl )- _am.nol]-thi azol -4-one. 34. .The
@%ﬁpoundT%? C@moﬁf‘)gﬂf C\Plér\@r L VREIPHD St GeaIReUNd is

2-[(3-met hyl -t hi ophen-2-yl met hyl )-am no)-5-[1-(1
inggaéﬁféﬂh)ﬂ{p%f%zimwméihﬂ)-l mihoJ=5-[1 -g H-_P%/rrolo[2,3-b]pyridin-3-yl)-meth-

-(2) -%/_I i di ne]-thiazol -4-one. 3 e conmpound of
oA)aylisined-thiggel&i0Resai d het er oaromatic ring contains
two hetero atons. 36. The conpound of cl ai m 34,

Y#E.e rein pt gogﬁoog@ggnrfn'&%ﬁ{ %%%irﬁk@s Hy&ngQ—g(?\/é/er?ﬂlkylene.

e conpoun ereln R5 and
individual ly selected fromthe group consisting of
KOdr ogenTha¢ompasindafiglaim 3B wheteirconpound of claim
37, wherein said conmpound is

2-[ (5-net hyl -gyrazin-2-yl nethyl)-amno]-5-[1-(1
H pyrrol o] 2, 3- b¥pyni di n- 3-yl ) - et h-
(Z)-ylidine] F4 ’ -4- one.

R, is y

@ is phenyl; and

Rs and Rg have the meanings given in claim 1.
41. The compound of claim 40, wherein

Rs and Rg are individually selected from halogen, trifluorometyl,
hydrogen and lower alky!.

42. The compound of claim 41, wherein said compound is

2-(2-hydroxy-1-(R)-phenyl-ethylamino)-5-[1-(1H-pyrrolo[2,3-b]pyridin-3-yl)-meth-
(Z2)-ylidine}-thiazol-4-one.

43. The compound of claim 41, wherein said compound is



39. The conpound of claim 12, wherein X is
hydr oxy-1 ower al kyl ene. 40. The conpound of cl ai m 39,

wobmsesm4d s phenyl; and RS and R6 have the nmeariTIBB2005/010702
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given in claiml. 4 1 . The conpound of claim 40,
wherein R5 and R6 are individwR1y selected from
hal oge

AU ORR i A A AT AR R gl U o E,SSbl%yndm 3
)az fr?etﬁ%?)" ?ﬂﬁ’eﬁe&’tlﬁﬁiolﬁ‘%ﬂé' - et hyl ahm no) - 5- [1 -

pyrr ] pyridin-3-yl)-
(2)-ylidine]-thiazol-4-one. 43. The conpo%nd of claim

44.1,  whefhg aomgpdnd ofptairnd 1, ydhereirn is O
- (4-fluoro-phenyl)-2-hydroxy-ethyl amno]-5-[1 -(1

H pyrrol o[ 2, 3sb] pyri di n- 3-

yl)-nmeth-(2)- yI dene] -t hi azol -4-one. 44. The conpound
of claim 11, akefein nis 0; and is phenyl ; and R5 and
R6 have Bh&s msa' Ags gi;ven in claim1. 45. The
conmpound of claim44, wherein R5 and R6 are

i ndi vi dug sel ected from hydrogen, |ower alkyl and

| ower a46. The conpound of cl aim45, wherein
sai d conpaund iis phep¥@medhoxy- phenyl am no)-5-[1-(1
H pyrrol o[ 2, 3-b] pyridin-3-yl)-nmeth-(2)-

anut act 0F 800 w4, BEMEAAPST SMEITA S Eor aing to

claim1l1l, wherein a) a conpound of formula Il is

s18act ed The cbhmpouedaicinf44 wiwerpiound of formula M-A
IMA to give a conpound of fornula IV b) said conpound

of formuLa |V furthe eac [N the presence

et hy! at Prgndgisarer b bely Relettsd BomdRehoqan el g and
sai d conpoiclxyf ormula V is further reacted in the
presence of an am ne of formula VI R1-NH2

46. The compound of claim 45, wherein said compound is

2-(2-methoxy-phenylamino)-5-[1-(1H-pyrrolo[2,3-b]pyridin-3-yl)-meth-(Z)-
ylidene]-thiazol-4-one.

47. The process for the manufacture of a compound of formula |

according to claim 1, wherein
a) a compound of formula |l

O
~

7 \
=
E‘ N I,
is reacted in the presence of a compound of formula Ili-A
N O
s= f
S

I-A,



VI, wherein Rl has the neaning given in claim1, to

gi ve the respective conpound of fornmula I; and d) said
w@eoospouna of fornula | is isolated fromthe reRCt/EPIW05/010702

m xture and, if desired, turned into a

phar maceutical |y acceptabl e sait-. 48. The process

according to claim47, wherein the nethylating agent

of reacttb@veasempound ofdasigai¥ne. 49. A conpound of

formula | according to claiml for the treatnment of

cancer, in particul aél bregst cancer, prostate cancer,

col on cancer and lu cer. 50. The use of a
compound of for | apcording to claim1 for the
manuf act ure of nedi cg s for the treatnment of
cancer, in particular breast cancer, prostate cancer,
col on cancer and |ung can A pharmaceutica
conposi tion conprising a/ of formula I
according to claim 1 togethet wth pharnmaceutically
accept abl e adj uvants. 52. Nfhe armaceutica
conposition according to Haims 1 for heandr eat nent
of cancer, in particular breast cancer, prostate

of T or miDatd goRbearAg P e Was Sy LR igpoe of o

el agetab gjivigtheccarhpoundidt. fobfulalie novel
compounds, comnpositions, processes and uses

substantially as descri bed Qgr ei n before.

\S__</

STX
AN
7]
2
N N
H V; and

c) said compound of formula V is further reacted in the presence of an

amine of formula VI
R4-NH>
Vi,

wherein Ry has the meaning given in claim 1, to give the respective

compound of formula I; and

d) said compound of formula | is isolated from the reaction mixture

and, if desired, turned into a pharmaceutically acceptable salt.

48. The process according to claim 47, wherein the methylating agent of

reaction step b) is iodomethane.
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49. A compound of formula | according to claim 1 for the treatment of
cancer, in particular breast cancer, prostate cancer, colon cancer and lung
cancer.

50. The use of a compound of formula | according to claim 1 for the
s manufacture of medicaments for the treatment of cancer, in particular breast
cancer, prostate cancer, colon cancer and lung cancer.

51. A pharmaceutical composition comprising a compound of formula |
according to claim 1 together with pharmaceutically acceptable adjuvants.

52. The pharmaceutical composition according to claim 51 for the
10 treatment of cancer, in particular breast cancer, prostate cancer, colon cancer
and lung cancer. '

53. A compound of formula 1 according to claim 1 whenever prepared by a
process according to claim 47.

54. The novel compounds, compositions, processes and uses
15 substantially as described herein before.



