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| NVENTI ON Thi s invention rel ats@g*to pyrido[2.3-d] pyrimdine-2.7-di am nes
that inhibit cvclin-dependent serinelthreonine kinases and growth
factor-nmedi ated tyrosine g s, and as such are useful to treat
cell prolwoelsfiddn di seaslmmm llmmmmgers. BACKGROUND OF THENTHYAFP on
Sunmary of the Related Art Cg cycle kinases are naturally occurring
enzynmes involved in regulation P8 of the el cycle (Meijer L.. " Chem cal

I nhi bitors of Cyclin-Depende I " i, I sear ch,
199g 1:3 ~ 1-363 )PYWB&%&&W@SI?%ZJS@%@%W?SEANﬁéﬁkfﬂgses such
as the cyclin-dependent kinases (cdks) cdkl, cdk2, cdk4. cdk5 cdk6, as well
as tyrosine kinases invoived in cell cycle regulation. Increased activity
or tenporally abnormal activatiaq i ese kinases 1 ~ has
been shown to result in develop%ﬂﬁﬁﬁﬁésﬁghghqggh@ﬁg and other proliferative
di sorders. Conpounds that inhibit cdks. either by bl ocking the interaction
between a cyclin and its kinase partner,. or bi ndi ng.to and i nactivating
' pa T i

the ki nase. cause i PR BIveEnHAN slatgeto PYSIA9 e d-digrunes,that hibit, ¢ o

treating tunorg, QI [ ‘E&QﬂEw R g1 to t
conmpounds thatcyfﬁﬁlidg#%h%ga S have lélglﬁgr;fg{a%é;s?gg éﬁ?‘gtchﬁ? %tkgﬁeagnﬁa? urﬁglre
activitys For lguserehevméd, andps sucare usefid t6 trgetoredli prokiferationaliseasesand hown t o
be a potent inhibitor of several types of breast and |ung cancer cells
(Kaur et al., disquders.  Cancer Inse. , 1992:84 :1736-1740: Ins. J. Oncol: ,
1996: 9:1143=1168 ). The conpound has been shown to inhibit cdk2 and cdk4.
A onouci ne 25 [ 2- (hydroxyet hyl am no) - 6- benzyl am ne-9-net hyl purine] is a

potent inhibitor of . cdk3 .and, = I . J. Biochem,
1094; 224: 771-786) . and has ﬁeﬁ@ﬂﬁmﬁmﬁﬁh\@m@irm on of
approximately 60 different human tunor cell lines used by the National
Cancer Institute (NCl | .to_screen for new cancer 26 July 2004 2

t her api es ( Abrutmmagy °t1fh.°.RE!PEﬂ of the Cell. 1995:83:105-i20). More
recently the punal ghg| c@l@%ﬁxa&ga%tﬁram'%&ﬁﬁﬁgwm&ﬁr Kidpot ent
derivatives of olonouci'ne (Gay N.S. et al.. Science. 1998:281;:533-(88).
Tyr osi nE) ki nasfshecedl aske@Méifr Li.0Chemicab indpbiters pbRyelin-Bepsadant kigases. si gnal

transduction .| eadin |1 cycl 83510R, el l \.feration.
differentiati dprf?gréﬁﬁg'r#af g(f’fllﬁr{e.ce}/ea‘f‘f??gg?ﬁi"%ihﬁé’ésﬁﬁlﬁgf%@mgge CledEr face
growt h factor ggroMr&dnite/kingied Sudti s3akesyctincdependdntkinasssdcdiofEdkl, gkl ( as

nonrecept or tyrosine kinases, including . c-Sr¢ and |Ick. Inhibitjaon of these

" enzymes has bedkd.caidnedkbasewell as prEepire kiRtses inoivedip celheyclniseBgEARs| s
activity (Hanm=_et gl..%-Bh , tioR P reghlalidf of Bhdke kingyeRr al
pyrido[ 2. 3- dfg‘ﬁ?r?‘gn%" iaﬁ)é.‘ggt ﬁ%{tm]:bﬁ |]BHBH§:%II?SI %gt%gdﬂgﬁovfh%hf act gr ne%i at ed
ki nase Bnzynehasbeerkshown(to\\Suldh develggnynt offBuman eymomsiend othe7pliferativ and

5,733,914 descyribe 6-aryl -pyridol ?.3-dlpyrinmdines, . ite [ ess
that has been %&fs't(l?@%E@g%éFPaé t?‘hffl}é' ‘F'BF’ gb&F%Inggﬁé)g'&creé{&gI#{@%&pounds
that are oral ly.Rj; ' ' H o2 by Ibiddie fof @atihatgivating @e kifagd. ehyseof
human tunors gﬁcﬁgﬁﬁg@%?oaﬁ%ﬂ ve disorders. including restenosis,

angi ogenesi s, inhibhieniof celd prolifpration. and aee thus usefuldor yeating WmASH OHET nacul ar
degenerat i on.égnd a f,em@%lfer osiﬁ. The present invention provides such
conmpounds. th P°";5'F?i5rfﬁe T Sr nul ations. and their use in treati ng
prolifejative di sorgigem] cHPOUMNDY it inkiitit (dRéEAVE Gbnbhsatedpeetlingabin is a
novel pyrido [2,3-d]pyrinidino-2,7-diamne . (égfﬁ’r\;poun%s whi ch function as

i nhi bi tors of aptitumanpctieity.Fgnexample. flavapside! isadiavgaoid that bag bean; sRoyBIA ndent
ki nases as wekl as the .gr - = [ fa,{dy] i i@ e Sur el BUS, these
conpounds nay bﬁ@@tgqg%@é@%&g%%gﬁgﬁbg%g ifePgéF%cﬁdggfﬁers such as

at her oscl er 0si/s NaldCaR& ¢A0S il 892: 88 hEIG-17480 drirod dPresl. s1996:%: BI43+ H68 ) tTihens

i ncl udi DNA vi h h s, gnd [ ' h H V. f I
0 PN b Baresa shov Bemh ke ap AL BlaPhiines oy 1o 1 urodl
scler o8y ol QR hiHrBRERNThird)- 6 iz PHRMRNS chyiBurtie} R BRercibiornes

Al zhei ne€rs di se; au | seases such ‘as psoriasis. rheumatoid
arthritis. anddkpndcdidr Osely edl.. By, Baghem3 199414247 Bh786)epndchasdaeand host

versus graft disease; gaut: polycystic Kkidne i sease:, and . nfl tion
i ncl udi ng i nf Isammmr@%bg@@&#@é@@@?fﬂxmﬁ% &sqﬁﬁg%%'&‘fmo ‘“F’I%’é%msent
| invention therngel §sdd tRMhe RhuidnA TS TestRlite (NET @ sttbedl for iéw dancer_ _N




R2 Rg and a pharmaceutically acceptable salts, esters, am des and prodrugs
t hereof wherein: R2, R~, RL ~, R14 and R 1 ~ are independeng6 Julgpddédgen,
or |ower allryl, | over al kenyl, or |ower al kynyl, or -(CH2~R-2 each of
which is optionally substitut ed with up to ~ groups independently sel ected
from hal ogen. cyano, nitro, -R9, -NROR1O_ -ORg. -(CH2)nCO-R9, -(CH2)nSO2R11 .
) -(CH2)nR | . _COR9, -CONROR10) -SOBR9, -S02NR9R10, -SO~R9, - SRO.

- PO3ROR10, -PORIR10 - PO(NROR10) ~. - NROCOR10. -NROCO2R10. - NROCO~TROR1O,
-NRgSO-RI O. or a heterocycle optionall]y substituted ith up to 3 groups
i ndependently selected from-R9. -N | fI. -OR9. -NROCOR10. -COCR1O0.
-(CGH) nSO~RI 1. -(CH)nR 1, 26 July 2004 -4 R~ is haiosen. cvano_

nitro. -R9, -NROR.I al Q. R
10 e oo erisd AU gL oo S 1895 S:83 05 Mgre @6?&59
-S03 R9. - SR9. - I3R! cREFHRMR. inhiBRAMRINAErzed @5 nlodvBstea dehatiless!

| o-er al k~-n~~l optionall~~ substituted ~i-ith -R9 Rs is H -CO-R1~. - CORL~,

_CONRI -' Rl4. _CSbRbSRtie (GEsNRIS3 eNitl Srience. 18958 B533-888R13. - SO-NRL~RL4.
_PQBRI3R14. pm13R14|T¥5 S}ITCR\ NeRslz;’reR 14 sefmal f&h?ﬁ&é}?&glcﬁ'{"& JrQ %@%?@{Jnal

hvdrogen, or |ower a Fonal y subst i gr oup
sel ected from t hgagddadiorCieadingtd el @’Elchﬁbﬂgﬁl‘on adiulac pmbffmaumr

di al kyl'am no, hydroxy,. |.ower al koxy, eayl, .and su i hen or when
taken toget her \Aﬂtff?f%ﬂﬁ'é“ﬂﬁ‘taf‘égéﬁmf‘B“\ﬁF‘&sl‘ﬁlctlﬂgﬂ‘Fes 5}02 ‘ift &ag ‘é“u&“ﬁ?r
forma rind havi mrdp@af,@pbcqf Mkk@lhaﬁléfﬁr)é sel ected
fromthe group c%%sété?&ﬁ%l%c ﬂﬁ&g&@&&ha@, S~ and 0r where R20 ?ésiﬁﬁé rogen.

toer alkyl _ or -(Ggbdimkinases. Iq;t¢ludlﬁg CEISrc gnchlchehrérlumxypf@pseapmms bay
group; RL ~'.is a cycl oal a het er ocye

“group: and each femensuatedy ﬁﬂ’éﬁﬁp&yﬁuyorfy ‘?uagamg@mes}’szaé?rm et 6;09% | .

second aspect Ofphj,}enc{gbpwp,t llggeygnpl gnmgtfgs,ge is provided a conpound of
Formula Il R~ | 17/ R8 R R18 R16 and

phanmaceuti cail v acceﬁe‘eﬂm]ep\'sétb[t—sa-dl@s'tl@l!@ncséhﬁld@%ibit&ﬁlis Hbogrouds facker eof .

wherein: R7, R13. Rl4...and R ~ are_i e(% - I k oahkyl ,
| oner al kenyl, efefiifdkiogsg enzymes gpe ﬂt"%l% I'=; %lebgggﬁg gﬁe%q?%%g;@"ﬁ 7
optionally substjijds esh w4ahsuﬁbet@arvu§yems 3Ld1¢emmimti y sel ect ed from
hal ogen. cvano_ nitro_-R9. -NROR | ~ nCO+-Rg SO-RI 1.

-(CH-)nR 1. _COR9, @ammwrogseimthaséem\m ¥ seagsbregniin ° %RgRl

a. -POROR | 0. -P &%%:&Q 1y NRHARED1d And éﬂﬂ%?%ﬂ@alo
-NROSO-R 10. or N@é?@é‘gr‘zg comop(ﬂnﬁal v sﬁabgtlltut ed vvlthuuep to 3 groups

w1dc variety of human tumors and other proliferative disorders, including
restenosis, angiogenesis. diabetic retinopathy. psoriasis. surgical adhesions,
macular degeneration, and atherosclerosis. The present invention provides such
compounds, their pharmaceutical formulations. and their use in treating

proliferative disorders.

| SUMMARY OF THE INVENTION

Disclosed berein is anovel pyrido [2,3-d]pyrimidine-2,7-diamine

_ compounds whlch funcuon as lﬂhlbllOI’S of cell cycle rcaulatorv Iunases such as
the cyclin dependent kinases as well as the growth factor-mcdlatcd t\ rosine
- kinases. Thus, these compounds may be: useful to trwt cell prohferatwe disorders such
as atherosclerosis and restenosis: cancer: angtogcnesxs viral infections including
~ DNA viruses such as herpes and RNA viruses such as HIV: fungal infections;
" type | diabetes, diabctic neuropathy and retinopathy: multiple sclerosis;
h g-lomcmlohcbhﬁtis': neurodegenerative diseases including Alzhcimcr ‘s disease; |

autoimmune diseases such as psoriasis. rheumatoid arthritis. and lupus; organ



i ndependently selected from-R9. -NROR 10. -OR9. -(CH-)NnSO- R I | -(CH

I
inR11 i R-is halogen. cyano. nitro. -R9, -NRORLO: or- OR9: 2&duly20R4| ogen.
cyano. vitro, -R9. -NROR10_-OR9, -CO-R9) -COR9:. -CONROR10. -1 1ROCOR1O0.
or |ower al kenyi or |ower alkynyl optionally substituted with -R9: - 26
July 2004 -4b Rs is H -CO-RI . -CORP. -CONRL~R14. -CSNRI ~RI 1.

-C-R13j ~1R14R1~. _SO-R13. _SO-RI ~, - SO2NR13R14 -pO-R13R14, pOR13R14. or
-PO(NR~3R~4~2): R9 and RIO are |ndependentl~ hydr ogen) or | ower

al kyl.,optionally substituted v~ith upsto 3 groups selected fromthe group
consi sti-ng of hal ogen. am no. nono- or di al kyl am no, hydroxy, |ower al koxy,
phenyl and substituted phenyl. or when taken together with the nitrogen to

which they are attached, RO.and R forma.r havi nq_ fr.0 nb
to four o1¥ whi ch ‘ﬁ%&?{’]lﬁ’é‘ relsrien orsb?’ﬁrﬁ'stg{ghg%(?ﬁsﬁ' BON Pty |‘nsglco JF%&:\(FSCZ’SC
S and NR2, where dﬁﬁlhﬁmﬂﬂxgﬁ&%&ud{r@%ﬂmﬂh&ww bowet @Rasouver alkyl _ Rl 1 is

a heteroaryl or eterocyclic group; RI' is a cycloalkyl. a heterocyclic~
an aryl ~ or a het er oaryla figst@uspect 6 die present invaheipe tiganis pyovitled la,compownd of theind
"R16. RI ~. and R 8 a i ndependent|y hydrogen. hal ogen. am no. nobno- or

di al kyl ani no. hvd¥ %Waell ower al kyl. lower alkox~". cvano, nitro. carboxy'.
car boxyal kyl . am nocar bonvl. nono- or . . dialkylam nocarbonpl.

al kyl carbonyl. -SO, R9. -SO-NROR10. -SO-R9, - . -PO RORI 0, -PORIOR10.
-PQ(\ " R91t10j ~. . . _NROCOR1O. -NROCOZ2R10. - CONRZRI 0, or ~l1t.9SOzRt);
or R6is. a ~- heterocyclic group cQl } 3-7 nmenbers, up to 2 of

whi ch nenbers are heteroat ons selecte oxygen and7 ni trogen, whereiln
t he heterocyclic group is unsubstltu ! ~~ith 1. " ". or 3
groups i ndependently sel ected fro oup ‘tonsi tlng of hal ogen.

hvdr oxf. | ower al kyl. tr|fluoroneth .l ower al ko am no. nono- or

di al kyl am no. aryl. heteroar~ %ﬁ , y 2004 -4

het eroaryl al kyl . ancia BegmAReutifally AL ﬁbaﬁ%mmmﬁmgs thereof

heterocyclylalkyh“mﬁéﬂerocyclylsulfonyl and heterocyciylsul fonylalkyl. In

a third aspect of esant ntion, s Rrovided a conpound of
Bt a1 5 RRb RS K1 agd R o e cppalhfly kbt gem.or " 0 R19 and
pl t ar maceut i cal jower #ll6d dpwértali@nfobriisweraidyRylSor -ATHYRS? eadlnof wihiicldis ugionhllber eof .

wherein: R is hydrogen. ~ or ' |ower alkyl, [ower alkenyl, or
al kynyl, or -(CH-n R~2 eachubsfitujgd withup t‘bBtgF%PéI“Fcing'Eﬂ%‘ElYts?fF‘é‘Edmrh up To ~

grdggps i ndependent |y sel ecthglgggnr (ggnrg)almct)merkgsqm@ﬁmmdﬁg? _(Cﬁ%ncozd@imo_

(CH2)aSO2R 11, (CH2)R11, -CORY, -CONRIRI0, -SO3RY,
-SO,NRIR10, .SO4RY, -SRI. -PO;3 RIRI0, -PORIRIO.
. -PO(NRIR10),_ -NROCOR 10, .-NROCO,R 10, -NRICONRIR!O,
-NRISO7R10, or
~ aheterocycle optionally substituted with up to 3 groups
independently selected from -R9, -NRIR10_ -OR9,
-NROCOR10. -COR10, -(CHZ);,sozR_l L (CHa)4R1L,



-(CH)NCO~R9. -(CH)NSO-RI 1. -(CH)nR i, -COR9, -CA~TROR a. -SO R9.
-S02NRORI 0. - SO-R9. -SR9, - PO ROR1~, -PORIR10. - PO{ NRORLO) 2. 26 Npg20f4 10.

- NROCO~R10. - NROCONRIOR10. -NRIOSO-RI fl. or a heterocycie optionall~~
substituted with up to 3 groups independenth selected from-R9. -NRORILO.
-OR9. -(CHZ)nSO?R11. -(CH-)nRl 1. R? is halogen. cyano. nitro. -R~-. -NROR
10. or -OR9: R6 is halogen. cyano. vitro. -R9. -NROR10. -OR9. -CO-Ro.

- COR9, -CONRIOR10. -NRgCORI ~. -SO~NR9R10. -SO-Rg. -SO R9, SR9.-PO
ROR10. - POROR10, -PQ(I1~" ROR10)~. or 26, July 2004 -4d | ower al kenyl or

| oner al kynvl optional U substituted w t11 -R9: RO and R 0 are independently
hydrogen_ or |ower alkyl. optionally substituted with up to 3 groups
selected fromthe group consisting of hal ogen_ am no. nobno- or

di al kyl am no, hydroxy, |ower al koxy, phenyl e~and substituted phenyl. or
hen taken to=ether with the nitrogen to which they are attached, RO and Rt
forma ring having from 3-7 nenbers, up to four of which may be sel ected
firomthe group consisting of ~OC, p, S and NR2, where R2 is hydrogen,

| owex ~: alkyl, or -COlower alkyl; Rl1 is a heteroaryl or a heterocyclic
group: R1L ~ is _a cycloal kyl. a.hetegigo i an.agyl. or a heteroanl croup:
each n is indeﬁé%rfaéﬁngV"(ﬁ}/'mf‘ ngfo,d?{93§¥}§%mer;Oﬁ2, hydrogeri, or f il |ower
al kyl . 1 ower aljgenyl. or | -al kyoy| th _ak oWy OS jonal |y
substituted wt 'ﬁélﬂf)%e'{icg%%g?%’ngeb%%?ﬁt I’ygg{e\l,wet%(?é%g'f rdoar)(nwhal ogen. am no.
nmono- or dial kyi am XV I n gt r r y.

car boxyal kyl , ami nogg?ywl.@‘ %I%ﬁg%g{mglﬁgﬁgﬁ‘g yﬁdggﬁggniﬂ%?ﬂ?%;g&s’

al kyl carbonyl, - .S - - R9, -PO ROR 0. -POR9RIO,

- PO{NROR10) ~. - NR9 ﬁmﬁ%@%ﬁﬂ :P—E?C&f‘@c?&%mo, - NR9SO2R10, or ~i ~~
aryl. heteroaryl. arylal kyl _ heteroanl al kyl. cycl oal kyl or

cycl oal kyl-al kyl . whayes albigar errlgrer plbvaylptignally subsénged wirh -Rfoup i s

el ogen.  ami noRt oo Crt-ach - GaRA  FSRECAETL L a3g SR dRS ™

vitro. carboxy, 26 Jul yw 2004 ;4e carboxvalky 1. am.nocar bon~ nono- or
di al kyl ani nocar bon~1$0.‘d1%yr%%2%(l)ﬁyﬁo2fq§gfﬁgﬁ ‘-Péb-ﬁ:\él%l ‘E%E;\]EFJQ"\MQT - SO~RO.
-SR9. -PO R gR ~, - PCRQRIJ,O.l -PQ(T" "ROR10) ?. =NROCOR 10, -NROCO-R 10_

- NROCONRIR 10. - NROBOMNRIGRIE)2:(iii1 a (CH )n- heterocyclic group
containing from3-7 nbers, up to ' 3 of hich menbers ate heteroatons

sel ected from RZpodR ageriddependonfésnhydroges: ef n the . heterocyclic group is
unsubstituted or supstituted with 1. .2. or 3.9ro i ndependent | el ected’
fromthe group consP&El ?1'55'g?"ﬂ%’i‘%gesﬁ’pgtﬁ\l}%fio‘?{'f}guq vikgmélpﬁgtﬁ‘?g‘fﬂ'm%” ¢
trifluaromethyl. |oer al&guy comittii@. offa@en Amidbahkyd-aFdidkylamito,
heteroaryl. aryl al kyl; heteroaryl al kyi, heteroaryl sul fo%l ,

het er oar yl sul f onyl al kyl .W"E‘t"é’r@@@bi‘%”éﬂ, Riguyl hé@‘é?‘@é%?@l ‘Eﬂyll’onyl . and

het erocycl yl sul fonyl al kyl ;. and lis dr.ogen. | quver alkyl. or | ower

al kyl substituted Wt H%‘Tﬁ?ltc’%‘?%%‘bgli’f_edl'ggg%‘gﬁ%‘?h fhe? &r‘%/%}[ﬁcg‘ﬁifggpect of
the present invention, thengg rovi ded. ) rmdlea |V R6 N- \
/ R21 HN N N N C=0 R17 \anﬁfﬁ’ kﬁr‘% zﬁi@t lﬁgﬁi%ﬁgﬁg’o z ar“ﬁu%]eégg‘ﬁgfl’Jé@?’lO& Which
acceptable sails. esters. amdes. and prog@yugs |IL' thereof. wherein:

may be selected from the group consisting of/- g\ , 0,5, and NR20, where R20 s
hydrogen. lower alkvl. or -CO lower alkyl;
R1! is a heteroaryl or a heterocyclic group:;

 R12 s a cycloalkyl, a heterocyclic. an aryl, or a heteroaryl group; and

gach n is independently 0, 1 ,2, or 3;



26 July 2004 -4f R~ is halogen. cyano. nitro. - . -NROR lo(fﬁI %84 R6 is
hal ogen_ cvano. nitro, -R9. -NROR 0. -OR9. CD2R9 =CORg. F'éél

-NROCORI 0. -SO~-ROR10. -SO~R9. -SGO R9. SR9, -PO3ROR 1 ~) PORgR 10. -PQ(NROR
1 02, or |Iower aikenyl or lower alkynyl optionally substituted with -R9:

RO and R14 ace independentl} hydrogen. or |ower alkyl optionall~
substituted ith up to 3 groups selected fromthe group consisting of

hal ogen. 'am no. nono- or dial kyl am no, hydrox~: iouer al koxy. phenyl and
substituted phenyl. . or when taken tog‘étar‘rer with the nitrogen to ~, hich
they are attached. RO and R 10 forma ring having from~-7 nmenbers, up to
four ot~ which mau be selected fromO/CQ , O S, and NR20, where R20 is
hydrogen. | ower lalalseednd aspect 6¥h¢ paSdnt Alvkii teroan |

het erocyclig, B\hﬁ) R 6 R1 ~_ and I¥E tkoél laﬁfée]llsh%epe 3@81”1’9““;"é?fect ed from
hal ogen. ¢ ano. nitro. - R9, ~~R9R10. -pRI.R3(CH)nCO~RI9. -(CH~)nSO-RI 1.
-(CH2)nR "1. -COR9, -CONRIR10. - SO R9. -SO~ ROR10. -SO~R9. -SR9. -PO~ROR1O0,
- POROR10. - PQ(NROR10)?. -NROCORI O -N CONR9R10. - NR9SO-R10) or
a heteroc~'cle optionally substitutsd nmk groups i ndependently
selected from-R9, -NROR~fl, -OR9, -GPR 10, -(CH-)nSO- R |

(CH2)nR I I R19 is hydrogepnq : ~} . lower al kenyl. or
| ower allyyl each of which is ootlona ly substl uted v~7th up to ~9" 0ups
i ndependent |y sel ected from hal ogen_ am no. nnnéggor di al ky | am no, 26
July 2004 -4g hydroxy. |owpd7a $8no, vit car boxy.. carboxyal kyl ,

am nocar bonl . nono- or dial kvl & arbonyl . | ovve.r al k~~I carbom . - SO, R9.

- SO~-NROR10. -SO-R9. -SR9; -PO-R . -POROR 0. -PQ(NROR10)~. -NRICOR 0)

-1 ~" RgCO~-RI O - NROCO1~' ROR10. -NRISO-R10. or (ii) ~yl_ heteroaryl.

aryl al kyli. heteroaryl al kyl . cchéﬁI kyl.or c~-cloal kyl -al kyl : where each
anl. heteroaryl or cycloal kyl stoup is optionally substituted with up to ~

- groups i ndepen cinsk pharmyadegtic Aty achqmahlals@@ﬁ&ste@hﬂ@es”&ﬂppmg;m@ al kyl am no,
hydr oxy. | ower athlé%y,“ %ano vitro. carboxy, carboxyal kyl. am nocarbom .
mono- or. di al kyl AR aBCHFEdRvI . al [ kyl carbonyl . -SO-RY. - SO-RORI 0,

- SO-NROR10. - SO R 13S - PQ( NROR| 0) ~. - NROCOR10.
-NROCO-Ri ~. . - NR9 Eglr dlc\&@ Iﬁ"&fpeﬁ?gﬁ cﬁ‘)dr%ge(‘d‘F) n-: heterocyclic

gr oup- cont ai ni ndowewmatkg; lbwmﬁﬂcehﬁl etowet Blkgnglf oICHD), m&ém%faﬂﬂch is
het eroat ons sel ected f om 0~ %)? nd nitrogen. wherein the heterocyclic

group is unsubstituted or iH8 B“ﬁ‘?‘h“ up t09l"r@l;girmdq:p;:ndetttté,pendentIy
r1 1 Uoronethyl 1 over i RoRped A Baloggh G i iRy R 0 aQRY

et or oar 1 sut T onyl al kyl - heﬁg‘g ?ﬁﬂﬂ U ImSERRY, 3%&3%1 HRORY. and
et ooyl Tt b Th e COMR IR0 0, R SR o R o k8 i b0t " 7

a fifth aspect of the presgnqt n her e | rovi ded. a corrpound of
Formula VRS N\ \ ¥0; RORIS -I:b?{'leto PONRY 10), _NR9CORI10

-NR9CO,R 10, -NRICONRIR10. -NR9302R'10. or

a hete'roc_vcle optionall_v substituted with up to 3 groups
ihdependentlv selected from -R9. -NRIR 10, _ORY.
-(CHv)nSO-»R” «(CHy)R11, |

__.,RD is halogen. cyano. nitro, -R9Y, -NR9Rlo or -OR9
.R6 is halogen. C\ano nitro, -R9 -NR9R10 -OR9 -CO‘)R9 -COR9
-CONRIR10, .NRICOR!0. or

lower alkenyl or lower alkynyl optionally substituted with -R9:



i , ,R~HNI's 1~ NRLl7. RI8 iCOr. NRL6 y R19 arid the

phar maceutical | ~~ acceptable salts. esters. amides. and prod?@dd4y2RB4eof - .
wherein: R~ is haioeen. cyano. nitro. -R9. -N89810. or -(89: R6 is

hal oaeit, c~ano. nitro..-R9. -N89810. -089, -0C0289. -COR9) -CONRORI1~.
=NROCCORI ~. - SO~-NR9R1~. -SO~R9. -S0389, 589. -.PQ ROR1~. -POROR ~.

- POCNROR10) ~. or tower al kenyl or |ower alkynyl optionally substituted
v~,-ith -R9: R 16, R1 ~ and R 18 aregyudependent| ~ sel ected from
h~droQen. hal ogen. cyano. nitro. -R9, -N389810. -89, -(CH-)nCO-R9.

-(CH?)NSO~RI |, -(CH)nNR 1: -~ s < CONRORLD: ~S%38% 14- SO-NROR10." - SOZRO.
-S89. - PO: 89810.R*g PCH{@@QXR%-'P&@% ‘P‘ﬁ)%l. Eﬁl@m@% ?-{_ *NROCO-R | - ~.
-NROCONROR 10. -NROSO-Rl O, .or het eLqcyche iignal b. jguted with up
to 3 groups independeﬁ:t(Nﬁl§W%2‘%%§=r$§ﬁ¥?lﬁgs%g§égﬁa§fyﬁﬁ%9.’ -NROCOR 1 ~
-COR 1.0. -(CH)NSO-R I 1. .- n p B, 4, ar e* i ndependent |y
hydr ogen. or |ower aHPQBRdﬁ&(‘mqp;ﬁ%{MstofR?%?q@?ﬁ{t ?ﬁup to 3 groups
sel ected fromthe grouP consi sting of hal ogen. am no, nobno- or
.di al kyl ani no) hyRf? abR 19 asedndepierdsayly hydpeeepypy 2004 -4i phenyl and
substituted phenyl. ar whep taken t.o ' N LiRPeRidRedVi ch they
are attached, RO andOlR“Fr%mIO-P%'%naELS%gbﬁgeﬁeHy*ﬂr%03-gOrrgn%ers(? up to four
of which may be sel ected fi@ihe gfolp consistmgoafitaiagennammb. m@ho- 0orO, S and
NRZ, where RZ is hydrogen, |lower alk~-1. or -CO |lo~ier alk~l: Rl |
i s.heteroar~1 or a het er ocdilkytarginedprdraxy; towes atkogy Yl orand; | | ower
al kyl . | ower alkewl. or | OWstiﬂJtéi\’é]h\é:hgl.eaCh of which is optionall~

epe

substituted w7th up to ~. groups | ndently sel ected from hal ocen.
am no. nono- or di al kytvalennakenhtpgetbar-with frevmroggridewhicl thgyere nitr o,

car boxy, carboxyal kyl) ani] r ho 10NRNO- i @akkdmam nocar bonyl , | ower
al k~I car bony~i . -SO~R9, ﬂ%ﬁo&w%&%‘%@% g0~ ROR 10. -POROR I O.
-POUNROR | ~ >~. -NRICOR 1%.7 mdNRsc) apit® four NROGIINRAR be seledRaIgRI0. or (il |

aryl, heteroaryi, arylal kyl. heteroaryl al kv| . cycl oal kyl or
cycl oal kyl -al kyl . where eachmfd g‘mﬁ%&g}sggﬁgogr c~~cl oal k~-1 group is

optionall~ substituted with d t"O(')Ts%Q'ljlﬁ@"jvOﬁ’&@RM@'l\S:hﬁbﬁ%ﬁ%'l@ﬁéned from

hal ogen, ami no. nono- or di abyl &dm’'no, hydcoat. |ower al kox~. -c~ano. nitro.
carbo~~~. carboxyal kyl . am nocarbonyl, nono- or dial kyl am nocar bom-| .

al kyl carbonyl . -SO-R9. - SQIRIRr €O i@k 0. =SO-R9. -SRI, - PO, ROR10.
-PORORL ~. -POQ(NROR | 0)~. -NROCOR | 0. -NROCO, R | 0, -NROCONRIOR1O, =~
-NR9SO-R10, or RUeisaietergyplorathetqrpeyclig sre2) n het er ocyclic group

~cont ai ni ng from53-77_ menbers, up to ZC\% whi c,p rrerﬂbters ar e het er oat or ns
sel ect ed from o-Ru~garryalealknl-erhstREacyificted ™’ ChE "REIW O E P group. is

unsubsti t ut ed or;éa%Hm% Hd%&rf%%ﬂ?@h b~orZ;afd 3 groups independently sel ected
fromthe group consisting o al ogén_ hvdroxv. |oner alkyl _

trifluoromethyl gleowd? aid R bXare.inddpendentivdivdrogen. Idilagen; athai mono-aor~| .
heteroan~l, an~lal hyl. heteroar<lalk~~l: heteroan~lsutfonyl: : '
~het er oan~| sut f ony| al diatkilamie.dwdraxe lowgr plkyh loweralkqyay eyanos witfps onyl : or

het er ocycl y(sul f onyl al °|p‘l’i &r;ﬁm‘]?\{%&“&m?l&g%ﬁm_ h&Eral kyl . or | ower

al (:vl substituted w enylor subst-ln uted phenyl. In a sixth aspect of
the pf__esent i nventi On’dia&lp;’:lzru%ir{osé' r%;@.%‘ﬁ% alchqu3q19f-558woyl

_S0-RY, -SRY, -PO3RIR 10, -PORIR10, .POCNRIR10),.
NROCOR10. .NRICO,R10. -NRICONRIRI0, or -NR’SOR); of
R16is a - heterocyclic group containing from 3-7 members, up to 2 of which
members are heteroatoms selected from dxygcn'and‘i nitrogen, '
* whereinthe - heterocyclic group is unsubstituted or substituted with
o 1.2, or 3 groups independently selected from the group consisting
of halogen, hvdroxy, lower alkyl, trifluoromethyl. lower alkoxy,

amino. mono- or dialkylamino. aryl. heteroaryl, arylalkyl, -



RSREN~I-1 nl~I~NHo atkUCORL~/ Rs IrH. VI all.-~1 or
cvcloall;~I ~. R ' ~ T~ R2; I\ Hor at! anoyl and the phara@deNi2004l | ~~
acceptabl e salts. esters. am des. and prodrugs: thereof u-herein: R-is

hal ogen, cyano: nitro. -R9) -NRgR 10, or -OR9; R6 is hal ogen. cvano. nitro.

-R9. -NROR 1 ~. -0OR9. -CO~-R9. -COR9) -CONRIR1~. -NRIOCOR10. - SO02NROR1-~.

-SO~-R9. -SO03R9, SR9. -PO~-ROR 1 ~_ -POROR 1 ~. -PQ(NROR 10)i. or 26 July
2004 -4k lower al ken~~l or loer alkyml optional |l ~~ substituted ~tith -R9;
~Rl ~ and Rig are independent|~~ sel ectd@&-from ha(o~en,. c~~ano~ nitro, -R9.

- NROR10, - OR9~- (CH~) n ORI . | R9RI ~~
S03 R9., - SOPNROR | 0)“°“°Si‘)‘(~’%~ 'zﬂé“’ﬁ&f?a“ E&%\&l‘k&mﬁ?@a ROR10) ~~
- NROCORLO, - NRICO-R | TrleferodVRAGEINGD ReterddlclyNRISH, Rahd0, or a heterOC~~cIe
optional | ~ substituted r~ith up to roups i ndependent | y- selected from
=R9. -NRO9R 10. -OR9, -he&em@@m@llf -(CH)NSO-RI |. -(C-i~)nRII;
drxl R22 and R23 independent| ~~ are hvdros ~en or alkyl In a seventh aspect
of the present inventig ther vi ded a_ conpound f sel ect from |
Ctert B uty i-3-[ 238 athdaspect phhe iP‘ ngwevmltf%{‘ﬁ R Bicaed b oBRpSHA St
pyrido[ ?, 3-dj Bk @iIn- 7-yl ] - urea;

-tert-Butyl.-3-[2-(3-chl oro-4-pi pera2| n- IR yl - phem am no )

pyrido[?.3-d] pyrimdin-7-yl]-urea: 1-tentfButyl 6
~-(6-fluoro-2-(4-piperazin-1-yl-phepda ) ~R

pyrido[ 2. 3-d] p~ri i di n- 7- yI] ure;u\

1-test-ButyI 3-[~-nmet hyl - 2- (~- pi pe I-,pﬁbnyl an no) I
p~-rido[?.3-d] pyrimdin-7-yl]-gNéa: "N N N

1-{2-[4-(4- Acetyl - pi pet azi n-1-y]) - phenyl am nojg p~rido[ ?. 3- d]pyrlmdln 7-yl
}-3-tent-bunl-urea; I-{?-[4-(4-pCety

t - pi perazin-1-yi)-3-chl oro-phen~l am no] pyr||d0[~ 3-d] pvrimdin-7- yI
}-3-tent-buy!-urea; 1-~3=[4-(4-Acet5~1-pipe in-1 -
-yl) - phenyi am hoJ-6-fl uoro-, pvrido[2.3-d] pyritriidin-7-yl}
~=tert-butyl-ur eaant ph{m&z{céu(uéhMszgﬂtamc mtsaqsmns lamides. and prodrugs
-yI) phenyl am no] - ~-met hyl pvri do[

.3-d]pyrimditi ‘l?‘:‘?‘l’ﬁr €Yt - butrrl -urea: 26 July 2004 - 41

|-Q/clohexyl 3-[7?- Qll razin- 1-yl - phenyl am no) p-~rido[ 3, 3-d] py
rimdin-7-yl]-ure P? ?fhloro4p|pera2|n 1-yl - phenvlamno)

lower alkyl lower alkenyl, or lower alkynyl, or «( CHL).L R'? each of which is

opuonalh substituted with upto 5 groups mdcpcndcntly
selected from halogen. cvana. nitro. -RY. -NRIRIO, -_OR9,
{(CH2)CORY. (CH2)pSOsR 1. (CHa)aR 11, -CORY,
-CONRIR!0.-S03R9. -SO)NRIR10, -S03RY, -SR,
-PO;RIR10, -PORIRI0. .PONRIR10),. -NROCOR IO,
‘NRICO,RI0, _NRICONRORIO. NRISO-RI0, o
a heterocyclc optionally substituted with up to 5 groﬁps
independently selected from -R9, -NR9R10_. -ORS.
| -(CH2),,807R“ -(CHa)R11,
- Riis halogen cyano. nitro. RI. -NRIRIO_ or -ORY:
RS is halogen. cyano. itro. -R9. -NR9R10. -OR9.-C0»RY. -CORS,
-CONR9R10 -NR9<:0R10 -SO-,NR9R|0 -S0-RY.-SO3RY,

SR9 -Po~R9R10 -POR9RIO -PO(NR9R|0)-; or



p~rido(?.3-d] p~rimdin-7-~1]-3-c~cl ohe~~-t-urea:

1- C~ci ohex~~| - 3-[ 6- f | uor o- ?- (4- pi perazin- i -~1-phenyl ani no)26-July 2004
pi ~rido(' _'.3-d]p~rimdin-7-yl]-urea:

1- Cycl ohexyl - 3-[ ~- et h~~| - ?- (4- pi per azi n-1-~~ | - phenyl am no)
p~~rido[2.3-d]pyrimdin-7-yl]-urea: i -{2-[4-(4- Acet yl - pi perazi n- |

-yl')-phen~~lam no] p~rido[3,3-d]p~rimdin-7-yl }-3-c~clohex~~l-urea: 1- {
2- (1~ (~=Acetyl - pi perazin-1-y | )-3- chl&ﬁ - phenvl am no]
p~rido(?.3-d] p~rimdin=?- vI ; ~- 3-cvcl ohex~~l -urea; 1-;
?=[ 4- (4- Acet yl - pi per azi n- 56-f1 uar i d | p~
rinidin-7-yl}-3-cvcl ohex;}? ffraé'gﬁ"Qr°qu‘5 ﬂpX'li]ﬂB[é‘ﬂ?ﬂ F%é ’i‘f% ith - 916
R FuCT W SHETEES e ndat
) - ?2[(23(?:h lpl per22| n-1-yl 1¢manrm\?mgﬁana|}aysrwdamd3nimmmmLdbﬁps7sewcledur ea;
i- or o- 4- pi per ~azi n-i -yl - phenyl am no)
Ey{%dgl[ 2. 3- d)Zp%/LI m di n- 7- vl ]l )IZ—Z(‘?‘“H)‘Z&UFWI‘@?WI()MGP@% amino. mono- or
uor o- pi per azi n- B 1 ikoxy, phenyl d
pyri do[ 2. 3-d] pyri ni di n-7-~~11- él%gkkﬁl% giﬂry%t%?er)a_uorxé'ap eyl or and
1- (?- Hydroxy-ethyl ) - 3- (~- met hyihbﬂttu(tddphmlam n-1-~I

phenyi ami no) - pvri do(2, ~- d %Bnghé”%démeﬁﬁfogen to which they are

1-{2- (4-(4-Acetyl -pi pera?
pyrido[ 2. 3-dJpvri m di n- 7- yI} - @tacheda RAamsid éomya)rmgh@angfrom

1-{2-[ 4- (4- Acet yl _chl
oyt ol 2.3 d] pylim i 7oyt 34 resnipBA) KAY REicf e Be sefected from

-{2-[4-(4-Acet3rl - pi perazin-ie G(ﬁhﬁﬂgﬂ;t fipidro] - 6-fl uoro
pyrido(2,3-djpyrimdin-7-yl}-~- %t ydr oxy-et hyl ) -urea;
i -{2-(4-(4-Acetyl - pi perazin-i-yly phenyl am no] - ~- net hyl
P5' nd~~. 3-d] PYnmi di n-7-yl }-3- (’thydr@xga&gltmto) “M&%qlzelshya@,géﬂllyw3904 -4m
| - Et hyl - 3-[ 2- (4- pi perazi n-1-yl
pyrido[2.3-d]pvrimdin-7-yl]-urea; 1 -[2-(3=Chloro-4-piperazin- |
-yl -phenvl am no) pyrido(3. 3- djapi] dri-di0toderalklyt; 3- et hyl -urea: i
-Et hyl - ~-[ 6-f | uor o- 2- (4- pi perazi n- 1-yl - phenyl am no)
PYndo( 2. 3- dj pyri mi diplH.iga yibieraargair a heterocyclic group;
I - Ethyl - 3-[ ~net hyl - 2- (4- pi per azi n- 1- yhphenvl am no)
pyrido[ 2. ~-dj pyrim & R-ﬁay}(}loelkﬁlaa heterocyclic. an aryl. or a heteroaryl group:
| -(2=[4-(4-Acetyl - p| razi.n- Y. n pyrido[ 2. 3-d] PYrimdin-7-~~1
}-3-ethyl =urea: . B ‘E'S['ﬂdt(pfn l&fqeql,pil g’g?a‘??dn-.
-yl)-3-chl oro- phenyl;{am,ggld,gggd Q;p[’> 3-dj pyrimidin-7-~1 }-3-ethyi-urea: 1- -
3-[4-(4-Acetyl -piperazi n-1-y1°)-phenyl ani nolj 6-fluoro
. pyrido[2.3-d] pyri m di{b- Tovyér aflend- lgwqyal,kgméaor ower alkynyl. each ofwhlch 1s

1- t 2- (4- (4- Acenl - pi per azi n- I-yI
pyri do( 2. 3-d] pyri ni di n- 7=yl 1%&26 s\(xl)sa}rﬂlteglmth Jrq&)@y&roups independently

sclected from halogen amino. mono- or dialkylamino,
hydroxy, lower alkoxy, cyano. nitro, carboxy, carboxyalkyl,
aminocarbonyl. mono- or d'ialkylamihocarbonyl, lowér
alkylcarbonyl, -SO3RY, -SO;NRIR10. -507R?, -SR?,
-PO3RIR10, -PORIR 10, -PONRIR10),, -NRICOR1O,
NRICO,R10. -NRICONRIR 10, -NRISO,R19, or

(i) aryl, heteroaryl, arylalkyi. heteroarylalkyl. cvcloalkyl or |

~ cycloalkyl-alkyl. where each aryl, heteroaryl or cycloalkyl

group is optionally substituted with up to 5 groups
independently selected from halogen. amino. mono- or

. dialkylamino. hydroxy. lower alkoxy, cyano, nitro. carboxy,



| -tert-But~l-3-(2-phenvl am no-pyrido[?.3-djpyrimdin-7-~~ )-urea;
-tert-Bunl-3-[2-(4-fluoro-3-nethyl -phenyl am no) p~rido [2, 3- J|y2004
Pyrimdin-7-yl ]-urea;

| - (4- Chl or o- phenyl }-3-[2-(4-fl uoro- 3-net hyl - phenvl am no)
p~rido[2.3-d] pyrimdin-7-yl ]-urea:
1-1sopropyl-.i-[2-(4-piperazin-1-yl- phen1anino >
pyrido[2.3-djpyrimdin-7-~~]-urea: 1l-tert-Butyl-3 -;
?-[4-(cis-3,~dinethvl-piperazi n- 1? 1) phenylanlno j-pyrido(' _

3-d)pyrimdin-7-yl }-urea; |- X
2-[ 4-(ci s- 3, 5- di met h51- pi-perﬁﬁ %‘i}g{“‘mc“‘b"“" mono- or

phen~l am noj - pyri do( 3. 3-dj py ) f -R9
¢l opent yl - 3] 2- ( 4- pi per azi n- Qla Ql Hogalryém}l 31&&1&%0:&1 %O R7,

pyrido(2, 3- djpvrlmjln7vlj 9 9
- Cycl ohexyl -3-{?-[4-(cis-3, 5- cf?ﬂ%% Sp(?-pe!r{a i n-3O9Ry- -SRY. -PO3RIR10,

phenyl am no] - 6-f | uor o- pyri do( : y l% 2004
-4n 1-Cyci opentyl - ~-[ ~- et hyf@g‘glg %@W@ra? '}q qﬁgigroaﬁﬂﬁo%%&fﬂm
pyrido[ 2. 3-d] pyrinmdin-7-yl]- ur egy

1- Cycl ohexyl - 3- 6- net hyl - 2- (VK ‘E)Q’r"g‘zng Nﬂgwyfaﬁ no)

p~rido[ 2, 3-dJpyri m

Gy or brenyt -5 [ 6 biilod Wiiding! oahetsropyctic sroy eaniainifg gy 3-7 members, up to-
pyrido(?.3-d]p~ ~rimidin-7-yl),

i - Oyci ohea—I - 3- ( 6- cvano- (213{) \Sglecp Eglnzelmbeis arF heﬁror%t_oms selscted from oxygen -
p~-rido(?.3-d]pyrimdin-7= yIadd-rUrre@dn Ml@gtmhﬂi&ea hbterocychc group is
~-[6_chl oro- 2- (4-pi perazin-1-yl - phen=~l am n 6‘>H

pcri do( 2. ~- dJpyti ni di n- 7-y| | isHegituted orcgyibp fedywith 1. 2. or 3 groups

13-[6-fl uoro- ~-net hyl =2- (~- pj,A

vheledted fi
phenv! am no) p~ri do{ 2. 3-d] p~ rlﬁ{g rm'7 e curxé)énthlceroupconsmmaof

- Cycl ohex~i - 3- [ 6- br omo- ~- met fbget. ﬁédr@iﬁ%@@ﬂallfﬁhrﬂuommcthyl lower
phenvl atiti no) pgrido[ 33-dJpyri m din-7-yl J-urea:

1- G-cl ohexyl - 3- [ 6- chl or o- ~- nalkexyl, amiro4 ningepidinkiyipmipe. aryvl. heteroaryl.

pheriyl am no) - p~rido[ ?. 3-d] p~ f .
1-I'soprop~1-3-[ ~- et hyl - 2- (43“?5 ab@};l&cpeﬁgﬁljafkygﬁgger?%s%fow L

p~~rido[ 3. 3-d] p~ri.m di n-7- ~|h7et¢rbﬁ&lsulfonvlalkvl hctcrocyclvlalk\l

| - Et hyl - 3- (~- rrethyl ?-(4- plperazm i- phenyl ani n

pyrido(3.~-d] pyrimdin~7-ylJ W‘E@‘Cl‘ﬂs‘[@-ﬂkfet hfl‘l‘d Qgteﬁ)%?lﬁ@l“%fﬁ'i‘ﬂalk}’l and

-yl - phenyl am no) -; d 3- in-7-
| =3=] ~net hyl - 2- pfi 'ﬁﬂ‘é&%"ﬁ '% r?&'f’é%{ %'SY‘;S“%S“‘P %{E T‘?P.{gi‘%m‘;ﬁ?r
rimdin-7-yl)-ur ea | substituted phenyl. _
- C~~c| ohexyl - 1=net hyl - 3-[ 2- (4- pi perazi n-1-vl - phen~l am no)
~rido("" . 3-d] pyr ilirh fudth aspdcdofthepresent invention, there is provided a compound of

1 (4- H~dr oa- ~~-cyc| ohexyl )-3-[2-(4-pi perazin-1, ~=I-phenl am noj pyrido
[3 3-d] pyri mfgrpulial yI] urea; 1-(4

: Ami no- c~cl oheayl ) - 3-[ 2- (4- pi perazin-1-yl - ;Rﬁem am no)

. v

and pharmaceutically acceptable salts. esters. amides. and prodrugs

thereof, wherein:



p~rido [2.3-dJpyrimdin-7-ylJ-urea;

1-{2- Di net hvi am no- et hyl ) - 3-[ 2- (4- pi per azi n- 1-yl - phenyl am noR6 pulyi2ad04
[2,3-dIpyrimdin-7-yl]-urea; . 26 July 2004 -40

1- (3- Mor phol i no-4-yl -propylj-~-['~a(4-pipera2in-1 yl ~'.phenz

| ai riino?-psTido[23-djPyricuidia-7 ylj-ucca;

3-Cycl ohca-yl1-i-nmet6~1-1-[ ?-(4-pi peraan-1-vi-phen~~l am no) -

pvri do[ 23= d]pvr|~n1d|n 7-ylj-urea; -~.

N,trT-Diinclh~i-N -[~rneth~l _? _[[4-( L4fp pci azi nvl.) pheyl ] - act ~i no] _
yrido[?;3-djpyrimdia-7yl]j sul fam de: , ~ 1- Cyclohcx ~r-13-[ 3-cncxhyl

?-(=-pi pecazi n-1-vips pEHY RY. DNRY 3pRYL pvCimid'in-7
- g_] Fhlpourea , R3Pshh fogefi. énang)mtro R pr{ R0 3 30RY: P

N [ 2-~4- Pi per azi n- 1R6Ysthaﬁ’$HeRté\%ﬂb xmrop.m@cudn?ﬁm dbiR?, r¢@hR9dJc‘0R9

~|] acccacni de

~' = (3- Qvct ohwyt - u-ei dogfd}ilkdﬁm NRICORIT, %A;RIR10, -S0,RY, -SO3RY. SRY,

| acn"i ~o~b~a~sul fonaiiri
| =Cycl ol i exyt - 3-(3-(4- (I @E}?gl Fohgﬁlmrrggzﬁﬁgkm)zol peciylaininoj- ,. .
.pjridb[~-djp~iimdin-7-= %
IP;/S:]E El_ gﬁjcgljlr I- ?n fjl?:a{;l o lp}li'gﬁ% %éﬁnv‘ouera \nvl opurolna[(ly substitited with’ —R9
ook n! e bt SR AR R ket
1-C - h éL [T 1- (;- ~0- 3dC'E ﬁ:)lkmhtebuﬂﬁnlgyrolggmppsjﬂie&mdlrffc?]myh«i group . consxsung26 Tul

. phayt a~ni ~o}.- py~i do[ ~- pvricni di n- -cyct ohe~~t-urea s uly
2004 ~p_ In an ei ghth asqfdalozen. %ﬂoﬂﬂ%%‘b‘r?( ﬁi\l”i l"8nh"4'ﬁé¥ éo'i‘grﬂ'f‘%rded a

conmpound sel ected from
|-tert-Butyl - 3- [ 2- (pvri Ophen%l aﬁldSUbsm}‘lted-Phc%[ 23-d]pyrimdin- . ~~ ~

7-~1]-urea: . . -or when taken together with the nitrogen to which they are
| ~~. cl ohexyl - 3[2(pvr|d|n-~-~lamnR% p~-r|do ?3- d]PrC|md|n- Y A
1]-urea: . . ..~ ~ 1-Ethyl 34amcl(qd~ jagd R4 fytlrmﬂmgrh@)umfmruo[

~d]p~rinmidin- . 7-y.1]-urea:
.1 - (Hydr oay- et hyl ~3-[ 2- { pyr | d‘f ﬁn&:rélrczﬁn%d? fourot which mayv be selected from

P, ado[ 2a-d] pSrimdin-7-yl]-ureag. -~ . . 1l-tent-Bunl
~[Crfluoro-2 py|d|n4ylamno)| yt| o 2O/, no (T .

1- Cyci ohexy1- 3(1 6-fl uoro- 2- (pyi-tH\a- 483/ anun,\q% M{Prgk fs lwdmzéﬁ f’cw.er
pyrido[ 2. 3-d] p3rimdin-7-yl]-urea:

| - Et hyl - 3-[6-f1 uoro-?-(pyri didikd: o -@0 loeyepyligto] 3. 3-dj pyri mi di n7_~ I] ~.
1-[ 6- Fl uor o- 2- (p5ri di n-4-yl am no) - p~Ti do[Z ~-d] pyintidin-7 yl]_

~2 _h~.drox-v-cthyl [k dneht:[cmr\lorahacrocyc ic group:

1-tert-Butyl -~ [~ din-4- I m_nor ~ ~ .~
pi do[ 3 ~. d]yp~t i £n d:{zﬁ% y?] (p[ﬁ;g are mdcp%:/n ently seleq_ted frorthalooen _eL)_a@g nitro. -

cl ohet-3-[ ~inethyl - m

p~~rido[ 23" -dJpyriini d| n@ 5%9@04-0@ -(EEI)ﬁHCOvR '(%'i{%%éfhg [ ~- met hy

| - 3-(p~~ridin-4=~~l am no
pyr1 dof 8- d] pri m di n- 73Rk C&HH"’ -CONRR10. -S03R?. -SONROR10,

I-(2-H~droxy-ethyI_)-3-[~-rret yl-' - é’é@ p~Ti do["

-d] p~-ritnidin-7-~~1] - t$@aR .-SR9 RéRdi‘Id] %Oﬁ#ﬁﬂlr B BPR(SP )2 he present
invention, there is provided a conpound s ected &o

i 4- (7-(3-text=Butvl-ur el-IdHPﬁyml&o[NR GQvB, %@N@RW MQSQZR&]O or

' 30 . . . phenyl;-piperazine-1-carboylic acid tent-butyl .estei: v, 26
July 2004 -4q 4- (4-[7- 3ad}emrms!@oprm@bdﬁabs‘bwfq d&lflsunt(tjf BLUPF di n- 7-y

| am no] . : phenyl}-pi perazine-I-cait~o yI | aci yl ter:
1- ( 3- Hydr oxy- propyl ) - 3- [ 2- (41!&6,959%?2%5 %4 ﬁ’%ﬁﬁ“‘t’ -0 69; ndo[ 2

3 dnry { but y!
: 3- ][gy'(Z'E ngraziyn] 1“;Fa LROEDRI, -COH‘@”. ML) SR 3 BRL IR ributy

phem~|amno) pymdo? 3-rimdin-7-ylj-urea;
4- Net hyl - pi per azi nB- T ITBY48& PE aci d [ ?- (4- pi per azi n-1-yl phem

l'acni no) - p~~rido[ 2 ~gl] R)»{ér%lg'lnozeyﬁll\exﬂm &Elowe_r alkynyl. each of which is
| optionally substituted with up to 5 groups independently

selected from halogen. amino, mono- or dialkytamino,



3-[3-{4-Pi perazin-1-yl -phenyl am no)-ps'rido(? 3-djpyrimdin-7-yl] 1. 1

-di propyl urea: - Piperazine-1-carboxylic acid 26 July 2004
[ ?- (4- pi perazin-1-y!-phenylam no)= _ pyrido[? i-djpyrimdia-7-yl] amde; ~
, I-((R)-1-Hydroxymet hyl - 2-met hyl -propel )-~_[2-(pi perazin_ | _yl

P~nyl am no) - pvri do[ 2. 3=dj pvri m di n-7-yl ] -urea,;

1.1-Bi s-{2- hydroxy-ethyl }-3-[2-(4-pi peraz~n-1-yl - phenyl am no) p5ri do[ 33-d] pv
rimdin-7-~l]-urea: ' - ~

| -j 6- Brono- 2- (4- pi per azi n-1-yl - phen5l a#gro) - pyri do[ 2_3.

d] pyrimdin-7-yl]-3-tent-but<I-urea:

1-[ b- Broi no-2- (4- p| pei azi a- 1- ~I -phenyi am no) - pyri do[ ? '
~d] P* ~mi di n- ?-yl j - 3=net h~I - urhegdroxy. low.\er alkoxy. cvano. nitro, carboxy. carboxvalkyl

o 3 O e dcph B A  HaR ARower

| - [ 2- (4- Fl uor o- phenyl ami no) Q\YlE '1939{>?I§1d-b?)\/- mgbml@wd -S05R9.:-SRY,

nocphol i n-4-~ 1-propy- 1l - S juor‘o phenyl-ant no) - pvri do[ ?

3-d] pyriinidin-7-yl]-3-(2liyd A
y -](Fz)yrAln; no- et h~1§/-]3- [ 2§(~|-¥| B@%‘-’Eﬁgﬁy?@"\ﬁ'ﬁ . BOMRIR 1O, -YRICORIC,

d] pyrinmidin-7-ylj-urea: e
~-{2-[4-(3.3-di net hyl - pi peraz%#—%—cé%% H@wg{?&?@‘{? 10 ’W‘%%Sr%—%ﬂ r Plo[ 3
_ ?]Zm[lzl ?10?;”3753/11? rrgPh afyl %e&czgr?)érg? Li})llgdk\ heteroarylalkyl. cvcloalkyl.or
?hegyl 2m 201A 6t; I lioro |oyr|Z dO[cicl3al¢l}'p?(]lktlrIMdnefb&ciyht}\4 Ufe&l;o%rvldor cvcloa!k(\jll _—
~ E 3- Lmr E)h(rﬂ |Cﬁ 4-vyl plpﬁ)ggs.l inlgfgﬂ) 1S opugr? ll)aérJl]bsnt?lutcR&u oup w0 gr!)lrl)ps“ marn- )
| -tert-But<-|-3={6-chl oro- Ehceindly Sed0E oM Rlb ! ARInd: diodJggheny. I ami n
o] - pyri do[ 2, 3-d] pyc~ |md|n 7 (f

3-Cycl ohea-yl -1-{?-[4-(ci s- SdEa{kivlﬂraidmyhvdmpedawﬂmllﬁmylQ\phe.lmira.marlmkyp~-r| do
[?,3-d]pviimdin-7-yl}-1-neth

3- Cycl ohex-~' 1- 1-et hyl =1-[ 2- Gg"bﬁl @fﬂz?‘ﬁ'"ﬁcypo‘ﬂﬂe'ﬂg“?é’rh no)

PYddo[2:3-d]P3' rim din-7-Yl]- ure

3-tent-Butt'-1-1-{2-i4-{cis- 3?‘Hﬂ't°ﬁ§fP° %lk‘lc?rﬁgri}-ly'ls)op‘ﬁ{enyl ani no] - pyti do

2.3-11 imdin-7-yl}-1- t ug .
j[ 5 Net Ihllryrzl (4-pi per)altz;ji e @F"an'?»%NRBerdész?d]%()-i-%@aleR’zo yI]-3-pr
opyl - ur ea;

7-{3-tent =Butyl - ur ei do) - ?- (4'&9%%35% Hoﬂlﬂ&?Rb?m)en’NR%@@priﬂWmﬂgmd] pyri mi
di ae- 6-car boxylic acid ethyl é

| -[ 6- 1~ uor o- ~- met hyl - 2- (4_piNR @@NR9B=1§)I N2 %oy Py~i do[ 2. 3-d] P5ri i di n
-7-yl]=3-isopropyl - ?

1- Gycl ohe~l -1 - 3= 3- hf (BE et hyhﬁtﬁ‘ioﬁ’é’rl'&zgir?iﬁ’lc‘\ﬂa}“‘%gﬂ“i 3idimgsmbers. up to

. pyrido[2.3-d] Pyrimdin-7-yl}
2 [ 4-{cis-3.5=di net hyl - pi pera
) phenyl ani no] - 6- et hy! - pyr i deli3Rckan Widkif s 7- HetdodieRagroup is t er t - But ~1
~{?-[4-(cis-3. ~dinethyl-Pi perazin-1-yl~= .- pheni| ani no] - b- et hyl -

p~ri do[ 23-d] pyri mi di n- 7- yt }unguba:tu@dpewlgtluned\mthl 2. or 3 groups

;;/E:?dg‘[aghgl d]ngfl ﬁ,: 8lelr’]a$| 211' ﬁl egﬁerﬁn VAR om the group consisting of

1-{?-[4-(cis-3S-Dinethyl-R nﬁncaaehnhadruvk))id%b&raw\mhnobmﬁreﬂm How&pyri do~?3-d]
pyrimdin-7 vl} ~-isopropyl-urea, 26 July 2004 -4s ~~i-C~-clo ~ro ~ vl

. . _Pp_-~~?-[4-(cis-~ %)né‘!‘%mﬂpp@r‘%&l?\ﬂa{mﬂﬂlf“l heteroaryl,

phen< ~| ai ni not ~- net hyl - py r| di ea: and .. ~ ~
i-teit-Butyl-3-(2-[4-(cis-3_ qﬂLlr"ir‘g?L %LMllggeémhgwlzo%w%m}mw
phuy-1lacniiio]-6-cthy(-pvri dmic?oaih'&dtfmymhykjheter?xydlj'lauuyi ea. In a tenth
aspect of.the present invention, there is provided pharnmaceutica

conposi tion conprising a coW@@’CMSL@@PMLed’ﬂflrl?eieff@)’?lf)'lf3§'(f°%)§§)‘5¥lt: a%fhm xed

with a pharnmaceuticall cceptabl e carrier g XCl nt. ' In an
el eventh aspect of the’ ?é§§§%‘°gﬁ'\‘féﬂ?fr(ﬂ Y 9 P%’eﬁ‘gf"dr%(’ﬁ‘g‘étﬁdg' &‘se of a

t her apeuti cally effective atrmeml (ﬁ)fsu&,uﬁﬁéﬂ) gl.as defined in the |yrst
aspect in the manufacture of a nedicanent for controlling pcoliferative

di sorders selected fromthe group ooasi spag of cancel, psoriasis, vascular
smooth nmuscle proliferation associated . . with a di sorder sel ected fmm t he
group voasrsting .of atheroscleorsis, postsurgical vascul ar stenosis, sari
r~estenosis in mammal s conpri si ng adm nisérating to said _ _ mammal in need
thereof. . One enbodi nent may conprise a conposition that conprises a
conmpound of .; Formula | together with a pharnaceutically acceptable
carrier, diluent, or excipi ent -Std ~~~ enbodl rrent nay be rret hods for

o N 1 T T - . o~ -

9*_1 H%’ch rwr%be%/ areq)eteroz}{oms sélected from oxygen



DETAI LED DESCRI PTI/ON OF THE | NVENTI ON The conpounds enconpassed b~ the
instant invention are those described by ttie general Fornmul 26ulyg@00fort h
above, and the pharnmaceutically acceptable salts, esters. am des. and
prodrugs thereof. In addition to the conpounds of Fornula I. the invention
provi des preferred conpounds of Formula Il: R~ R6 rr \ i i , RZT HNI; IT
| s RL.7 /. Rs RR1l6 ~~herein R. R6. R~, and~Rg are as defi ned above for
Formula'l; Ri 6. R1 ~ and Ri g are,as defined above for the. (CH )nR i
~ substituents. and preferabl~ are in 5‘5endent|~ hydr ogen. hal ogen. am no.
nmono- or dial k~i am no; hydrox~. |ower alkyl. |ower alkoxi: cyano. nitro,
car boxy) car boxyalky fifth aspesosfalidsredent RemionOtherd isjrsvidedra canpoubdof | )
al kvl carbonyl . -SO-R9. -SO-NRORi 0. -SO-R9. -SR9. -PO jRgR O 26 July 2004
WD 01155147 Pemmlayi/ 00069 -6 - PORORLO. - PO{ NROR10) ~. - NROCORL0. - NROCO-R
10. - NROCONRIORI 0. -NRIOSO-R10: or R 16 is a gar bocyclic group containing
from3-7 nmenbers. up to ? of v~hich nmenbersjyare heteroatons selected from
oxygen and nitrogen. herein the j carbocycljc grﬁgp is unsubstituted or

a

substituted with I , ?. or 3 groupgyasX ove, bui preferable are
i ndependent h sel ected. from the gr o;ﬂ!\con i stipg of Rplogen, hydrox~~, |ower
al kyl, trifluoronethyl. |ower & N @~ Ror di al k~I ami noy aryl.

iyl sul fonyl, L

. B 1Q§he®erocyclylsulfonyl. or
het er ocvcl yl sul fonyl al kvl .. Pref conpounggyof Fornmula Il are where R-
i's hydrogen or lower alkyl; R6 ijg- m@éen;.loper al kyl, cyano or hal ogen;
RI ~ and R 18 are independently hydrogen. hal ogen, am no, nono- or

di al kyl am AO. .hydroxy, |ower alkyl, |ower alkoXy, am nocarbonyi. nono- or

di al kyl am nocar bonyl 't g‘ o ﬁ%@&ﬂgﬁﬁ%@ﬁs@{mk'\ém& &nideddnRptodeugss

optionally substitlrle Rm)l PEri \Fpi perazine. or N-pyrroli di ne, for
i nstance where theheiebft vdeeihi t uents are sel ected from-R9, -NROR1O, -OR9.

NROCOR10. and COR10_ In addition, the res%n”i nvent(}ion al so provides
preferred corrpoundBf’dn‘thfogamtganblmurOR-Rde\' R or-QR%T 20 - HN WN N~ R~ HN

O R19 wherein R-, R) and R6 are as defy nedoahpVe,Hor qnijﬁ b: and R 19
i s hydrogen, or | ol s blagen, C!!'*’@?ﬂéfP-'zB} kéﬁe?gggf&lgvﬁd::’g{ Ry 9P *each of

sel cted from 26 Jul y-GoNRoBe oNRICORTY et RESRR REGHY:  am

sel ecte rom- 2 ul y- . a * am no.
nmono- or dial kyl am no, hydroxy. | ower alkoxy.’ cy?zgo, vitro. carboxy,

car boxyal kyl . ani nocar bgR§| -POsRI®1 0oPOR R Wy 1RO B hony! , | over |
) oo ot RSy SRRSO B s 9
- P( ~ - YW . Y ' Twher e
and R 1 ~ are as definegd above, or. gnl. heteroaryl, arylal kyl,

Eez eroary: al kyl , f%FgéraWdBﬁséﬁwaQWleYﬁ%cfd\m tFé‘%‘é’éﬁ‘:-éhHﬂg.e;‘-
eteroaryl or cycl oal ky roup i ,optL9RRb! ) D u Y up to ~

%@PE‘&PTPY%’ PRRIR , OR¥! (ﬁﬂz)n_&agl{ . _

groups i ndependently sef _
«(CH2)pSO2R !, (CH9)R11, -COR?, -CONRIR10. -S5O3R,

al
het eroaryl . arylal kvl, hetero’g.lry'
het er oanl sul f onyl al kyl , het eR

-S0sNRIR10. -SO,RY. -SRY, -PO3RIR 10, -PORIR 10,
_POMNROR10),. -NRICOR 0, -NRICOR10, -NRICONRORIO,
-NR9SO-RI0, or |
a heterocycle optionally substftutcd with up to 3 groups
independently selected from -R9, -NRIR10, .ORY.
* -NROCOR10, -COR10, (CH2);SOaRI1, (CH)oR1!;
R9 and R10 are independently hydrogen. or lower alkyl optionally

substituted with up to 3 groups selected from the group consisting

of halogen. amino. mono- or dialkylamino, hydroxy. lower alkoxy,



1 p hal ogen. am no, nono- or dial kylam no, hydroxy, |ower al koxy, cyano,
vitro, carboxy, carboxyal kyl. am nocarbonyh nono- or di al kyl 2iluip@8bbonyl ,
al kyl carbonyh - SO~R9, -S02NR9R10 - SO2R9, -SR9. -PO RORI 0. -PORORIO,
-PO(NRORI ~) ~, -NROCORI 0, - .NROCO2R10. - NROCONROR10, -NROSO2R10, or a
(CH2) n-car bocyclic group containing from 3-7 nenbers, up to 2 of which
nmenbers are heteroatons sel ected from oxygen and nitrogen. wherein the

~carbocyclic group is unsubstituted or ﬁubstltut ed with I. 2. or 3 groups

i ndependent|y selected fromthe group consisting of halogen. hydroxy, |ower
al kyl. trifluoromethyl, 20 |ower alkoxf. . .amno. nono- or diall:ylamno.
aryl. heteroaryl, aryi)laalnkyl anﬂ&xbsmanegtbhériWJ het er oan~ Isulfonyl
heteroarvlsulfonvlalkyl het er ocycl vl

| k heteroc C ul fonyi, or
het erocycl yl sul f onyl al ky?t Whgjdaken ‘?%‘E"rh‘};‘& gﬁé‘ﬁmﬂeﬁ% PUGIYEY agr | ower
al kyl substituted with phenyl HuUb st o Preferred conpounds
of Fornula Il are where R$ i%“%ﬁﬁ}%‘w‘ge"ﬂag{ Ufto Ig ym B s hydrogen or
hago%egg R2 lstoptl Flnal ! be;JbItS-U![nﬁéﬁ&ds ﬂb@@YduroR&hldh?nh?’%M&@el Pfroret h~~1:
an is optiona substitute cl oa or
( CH~) n- car boc5c| oo Y26 gl y 2 Z*h%/\%wgéf@&ﬁ‘?gﬂgywlmlyooow - sAn
especi al | ~~ preferred group: of ‘yrl d6), 8. RdNRY rwheire RAds hydrogerdowed a | V:
R6i Rl I--1T1I~-N.N.~T/ | 1~r -CGOR17.\ RI8 HITi R 9 R b wherein R~. R6. R
16. R1 ~. R 18) R 19, 'and thrﬁ ldefl n@d abo~e. Preferred 5 conmpounds
of Fornula IV are those wher &' F?rI °h\9’él? %En or methyl. Anot her

especially preferr Y] f inyen ynds have Formula Vi R6 \ \ ~
R,1 VRl ~ RIS - ?’{fﬁ’?‘ 1\ X?’ °°¢2CP°£€E’8PR16 R1~ Rl g RL9. and R

1 are as defined a?gw} e t,gon d 10 compounds of Formula ~' are those
wherein R -1 is hydrogen-or yl . The nost preferred i nvention conpounds
. have Formul a VI 26 (lnllywé‘x&ﬂldxlvmeﬂblﬁai\zl7or-lgx_~chKlH‘Vde&ﬁleﬁOﬁB:cR$sR6 F-~ TN

1vT 1~T Hor alkyl CGCOR ~ ~ R V al kyl .or cycl oal kyl ~T H
or al kanoyl wherein .R-. R6. °Rf'g"l\i;r§éf b‘eér“@&dg"ééfﬁrﬂ%‘a%’k?ggﬂ‘éhd R22 and
R23 i ndependently are hydr 0ge@ieatd Holiatodd¥h, ambkibno- or did@amaldeY! . " and
"(C1-Cl0)-alkyl' in the present Invention is neant strai ght or branched

chain ia: kyl I Er?)ups havi ng I1 téwdm@‘dawblﬁikfﬁx\omnoml@madbwg, @&bmaﬂiy&.%l I
Typi cal ly al kyl groups include.ne et n 0 n- but yl .
sec-butyl. tert- .but<~1. peﬁﬁ"‘loca'g%ﬂgh ?%@&ﬂ%f“ﬂ@ﬁ lnf‘%}f hexyl .

. 2-hexyl . 3-hexyl, decyl. Ocﬁlﬁ%lﬁambﬁ %ﬁyl Eétm leﬂ'hgge,ligr ayps Mmay be

substituted. for instance ~=th am no |am no.

di al kyl am no) 10 hydroxy. al l&gﬁ 9RP6]O-IP6H9RM kﬁoﬁﬁéﬁi’b _&Egl ud

chl oronet hyl . 2-am no-ethyl,

'1}

- -NRICO,R!0, -NRICONRIR 0. -NR9SO4R10_ or
(i) aryl, heteroaryl, arylalkyl. heteroarylalkyl, ¢vcloalkyl or
| cycloalkyl-alkyl, where each aryl. heteroaryl or cycloalkyl
group is optionally substituted with up to 5 groups
: 'ihdepehdentl_v selected from halogcn. amino. mono- or
dialkylamino, hydroxy. lower alkoxy. cyano. nitro. carboxy.

carboxyalkyl. aminocarbonyl, mono- or

_ dialkylaminocarbonyl. alk_vl_carbon_vl. -SO3R9,
-S02R9R10, -S0-NRIR 10, S05RY, -SRY, -PO3RIR10,
-PORIRIO, -Pd(NR9R105'2. -NR'9c0R10, -NR9C04RI0,

- “NRICONRIR10, .NRISO,R10, or



3-di net hyl - am nopropyl. Bv "alken~~l: ' '“log;~er alkem: ' and (C2-C
10)-ai kenyl is meant straight or branched chain al kyl groups2fhdwWyR804 to 10
carbon atons and having 1 or 2 nonadjacent doubl e bonds. Exanples of al keny
is include. but are not limted to, 1~ 3-butenyl and 1-nethyl-3-pentenyl.
By "al kynyl: ' "lower alkynyL'~ and (C~-C 1 p)-al kynyl is neant. straight or
branched chain al kyl G oups having 1 to I0 carbon atons and ha~~in~ a
triple bond. Typical al kvm~l groups include ?-propynv | and

. 1-di met hyl - 3-butvnyl . Substituted éﬂﬂényl and al kynvl groups incl ude
4 4- di brorm 2 pentenyl and 20 3-ami no-~-hex~~n ~1. Bv ''alkox~~: ~ "l ower
al kox5: '~ or "(C 1-CliiDpp{@Hihxy" hetetdegclpy growmtoritsiniagtiiomm 3;7smambers, up to
straight or branched chain al koxy groups having 1 to 10 carbon atonms. such
as. for exanple. methox—-. etA&kwhichmemhersare hegsoaspms selected figm oxygen 26
July 2004 WO 01/ 551 47 PfT/I-BO 9 ut ox pent oxy.
2-pentyi. isopentoxy. neopent%léﬁ@%ﬁ%nxcl?ql}cﬁgghexo%te&gﬂi%d @Xl)‘éand
3-met hyl pentoxy. The term "al kmb;tlmtedeas@samtai with 192 a3 groaped t hrough a

carbonyl noiety. Exanples |nc n ent anoy| Am noal kano~1"
means the al kyl group is subs f’Qﬁ" 8"‘\‘/%? 5%‘2%%%?%50"5@5‘% fes incl ude

am noacetyl and 3-anm nohexanopdiagen. md%i\a'l@\mlkl‘@rlﬁﬂ&omﬁ?éﬁ'ﬂ Ave
ani noal kanoyl group wherein the amne is substituted wth & C 1- é | 0 al kyl

group. and includes nethyl anmi alb‘aﬂealyllnoanwnd- Qtl @dbmtasdlmnanxﬂ) hatetoarydy | .

Di al kyl ami noal kanoyl " means PR ed oai kanovl group
such as 10 dii sopropyl am noacet a(/]ll‘v‘ %Pﬁwa og |hﬁ AHeY B'I’[ %’érh invention is
meant fluorine. brom ne, chl qrd:diean&nﬁomﬂﬁlkﬂlehetmevéleram\1 aryl" means an
unsubstituted aromatic car bocycl i c-group having a single ri

n
phenyl ). multiple rings (e.qg.hetsppichisul “‘behﬂFWFﬂlﬂs%@w&éﬂgﬁbaﬂ rings in
which at least one ig atomatic (e. 3.4-tetra t hyl , napht hyl,
anthryl, or phenant¢1ry'ls)‘“ ‘?ﬁ%“t'é‘?ﬂ?alg\!b‘g‘tlﬂ‘ﬁ'f%' vlsH "‘“ B‘&?F

substituted by 1 to 4 sggggdtgtg@%&\qel ected fromal k~~1. O al kyl and

S-al kyl, -OH, -SH, -CN, hal o, 1.3-di oxol anyl, -CF3, -NOo, -NHS. -I|~'"HCHS3,
-N(CH3)~ - NHCO- al k - (CH~) nCO~H. (CI—|2)rrCO~ al kyl . -(CH-)nS03H. - NH

al kyl, -N(al kyl )2 a@suqmwﬁtlhelﬂese:{t@vemmﬂ(em is povided a-cofligodud#-NH~.  and
- (CH2) n5O-NH & er ein alkyl is defined as abo~~e and mis 0. 1. 2, or
3. Sone exarrpl es OP substituted aryl groups. are nethyl phem-| .

i sopr opoxvphenyi . chl orophenyl, RS

2-brono- 3-trifluoronethyl -4-nitro-~-am noplenyl ; g4- br onobi phenyl, 3
acet am donapht hyl . 3-di net hyl am nang\ I B met hoxyphenant hryl , and

2,8 ~5 di bronobi phenyl en- 1-y| By te\r ar? 1 is neant one or nore
aromatic ring systens of ~-, '_{;kr 0 & ri%alaglﬂg at least 1 and up
to 4 heteroatons sel ected from ni ogen, oxygef. Such het eroaryl
, furanyl, Cell azol vl . i mi dazol yl .
(is)oxazolyl. tetrazoly. pyry Iyl , pyg nidinyi, 30 pyrazolylVI

(i so) qui nol i nyh napt hyri di ny linmdyl. bénzimdazo l [ benzoxazol yl.

A "substituted heteroan~|" group an be substi furR !9 foﬁ% or 4 26
July 2004 WO 01/55147 PCT/1B0110 -11 of the groups nenti oned above for
"substituted aryl." such as e!\p"_;achl oropyr| dyl and

2- met hoxy-3-trifl uoronethvlt 4 The term " heterocyclic group''’
means a non-aromatic ring haV|nn T-. 6-. or 7-ring atons. from1l to 4 of
which are sel ected from nitrogen, Horalemoybr sul fur. 5 Exanples of

het erocyclic groups inc¢lud nDrphollno pi peridi no. piperazino.

groups include. for exanple. thi

p~rrolidinyl. and te@RAH csHysallyacesptaple salts. estars.ranidesh end pradedzs~i t h
t he same groups descrlbedtﬁygﬁe“g isubstituted. heteroaryl. A "carbocyclic
group” or "cycloalkyl'' is a nonaromatic cyclic ring or fused rings having

from3- to 7-ring. CaRbQBhﬂlB%&?WanoEﬁﬁmeI@% -NRORUOE, LORS-Cl opropyl)
- cvcl obutyl, and cyclohepty These rins may be substituted ~ith one

_ROis halogen. cvano. nitro. -R9, -NRIR10_-0R9, -CO-9R9, -CORY,
-CONRIR10, .NRICOR10, -S0,NROR 10, -SO,R9. -SO3RY,

SR, -PO3RIR 10, -PORIR 10, -PONNRIR10),. or



or nore of the substituent groups nentioned above for aryl, for exanple

al kyl, halo. anmino, hydroxy, and al koxy. Typical substituted2¢dvuly@94|ic
groups include 2- .chlorocyclopropyl, 2,3-diethoxycyclopentyl, and
2.2.4,4-tetrafl uoroc~cl ohexyl. The carbocyciic group nay contain 1 or 2
het er oat ons sel ected From oxygen, 1 ~ sulfur, and nitrogen. and such ring
systens are referred to as "heterocyclyl'' or "~ heterocyclic''. Exanples

i ncl ude piperidyl, piperazinyl, pyrrolidinyl, pyranyl, tetrahydrofuranyl,
and di oxanyl. These heterocyclyl groupskfray be substituted with up to 4 of
the substituent groups nentioned for aryl to give groups such as

3, 5- di met hyl pi per azi n- 1- yiewesalkeayl or inpresiafemabeptionalfy substituted with -R9,

35 di hydlr oxyt nor phdt| 1 FES&E iedesenend Beaced foat BHgesup nPoritondtance)
3-ketopi peridyl. The term. (Y| ud t A4S .Nn iy M to.the
ff)! I EY\A n? t unor typgls: ?r' T fﬁﬁ?&'%g%\@ﬁﬁdﬁ:@ng{)@& Ws'géggls%f{zligus)

gl i obl ast oma, neurobl asto [ r at.o 0 ng.

epi dernoi d carci noma, 2~ '&%‘%‘@W@é?ﬂ%ﬁﬁé&ﬂ&?&lgi '%djb%ﬁge col on.

adenonma, pancreas, thyroid. fa@llhcul ar rcino ndi fferentjated

carci nona. papillary carcPfs QR'QMWS@,TP@@#”@P{&)M@@R sadder
carcinoma. liver carcinoma gnd biliar ass . ki dne~~_ carci nona. mnyel oi d
di sorders. |ynphoid disor QOM@QWKQEONR%%E, SQR W, 00na. cancer of

t he buccal cavity and pharynx.-(oral), Iip. taongue. mouth, 30 phan~nx. small
i ntestine. colon, rectum?hesraercagrionalinyubstiugiod withiup gné ggaupher vous

system and |eukenm a. The compounds,of Farnulas | st as

phar maceuti cal I'~~ accept abl e éﬁ‘?’ﬁp ndendy é%gile‘éﬁﬁ"&bég. -a’%gg?gd%’; The term
"phar maceuti cal | ~~ 26 -July 2 . / 2 / o tabl e
phar e i 28U 55540, 140, ECHIBREH skt <

salts. esters. am des. and prodrugs" sed herer

carboxvlate salts. a¥hno agixd addition salts. esters. anm des. and prodrugs
of the compounds of ?{ﬁgémﬂﬁgs?e‘ﬁ °H°H@“é\‘|lf‘i ahwsﬁ’%ﬂ‘%fra@‘._)lvmthi n the scope of
sound nedi cal judgnment. suitable for use in contact with the tissues of
patients ~ithout X1 Cl [ L] ion. akier~ic response. and the

| i ke. commensur at éﬁp gIk'eﬁ'ﬁﬁtg%%égé%%ﬁ%&%gﬁggﬁkopﬁ%% $9P Y‘S?égﬁ%l?l%?“f‘gé’? i~e for
t hei r . i nt endedlectedfroms wel| as the zitterionic forns. here possible. of the
conpounds of the invention. The term"salts" refers to the relati~el5
nontoxi c. inorganic. arndcearmapi-s-[a¢4-gipeetdid-i on-phahiiamiog base salts of
conpounds of the above fornulas. These salts can be prepared in situ during
10 the final isol @vridel2a-dlpytmidincayildkcast the conpounds. or by separatel ~~
reacting the purified go _q}mg_'_ ISk _?p@e% gcls g le, vd4~ith a
sui tabl e organic or ingrtgggnl C la%::r%ld glrl]%&?g Iat?zﬁgqt)hmé)hfgg{lt thus forned.
Representative sapifdo[@d-digeritdidinkiyd}-mbraoni de, hydrochl oride, sulfate,
bisulfate. nitrate, acetate, oxal ate, val erate, .ol eat almtate,
stearate. laurate, bor df‘é‘?%@ﬁé’b‘&?‘b@@é‘c{g‘?ﬂ’,e%i‘é’ﬁ‘gﬁéé'.‘-‘l?‘fr%&?ﬁ‘at e, 1~
citrate. mal eate, @HH@Q@L@ vARGdhBYfurdadr trate. naphthylate nmesylate,

gl ucoheptonate, | Bt obi 'onaF‘e, and I'au'r){l sul phonate salts. and the |ike.
When the conpound of t Aeeciadbuyl-b{rmethyl R4 -pperagp-Ingrrhearlagiieo)gr oups. it
can forma salt b r.gqa{gt,i n. it m'_a,_a?_-e.a_ These salts may include canons
based on the al kaPi™aHd 3 REMME earth etal s. such as sodium |ithium
potassium cal ci um magnesi4uaAdétykpigerasia- I-viypheddaminbl- as inorgani ¢ bases
such as ammoni um quat ernar~~ anmmoni um and ot her ami ne canons i ncl uding.

t et r amet hyl anmoni- prride{dSrdipynipidinorli dntertriitHsiredii ne.  di net hyl ani ne.
trinmethylamne. triethyl gn,nsg. L am-ng. . ke rmaceutically
acceptable salts are &T@%%@mg{rgy lku%gielngk}llﬁpgcéﬂé}ﬁ chhé}q?rgﬁ{b?of medi ci nal
chem stry. (See. hefidéi23ndlpgimddinBeylpS-tErtundiured;. . " Pharnaceutical Salts.”
J.. Pharrn. Sci.. [977:66: 1 -19 vyhi,ch .S igiobggrat.ed H’&{S‘)(‘a?i n b~~
reference.) Exanples of-BHAr@edestyrRipgrazindax kphchylamingls f& esters of the
conmpounds of this_j ti I net 3l .esters, wherein the alkyl
group is a straig %"q%‘ﬁgﬁfﬁﬁ’ﬁ@?‘%ﬁ'&é‘?‘%’h@ﬁ%‘éti tuted or unsubstituted.
Esters al so 30 i ncl ude | gR-{@(4eActylagiperadind sl pphenylamine)-5-methydr y| al kvl
esters such as benz d.triphemsl met, : 1-C ~ Alkyl esters are
preferred. such agﬂﬁ%{[ﬁgrd.l%‘f‘& '.r‘r"i" Eﬁ.’tlx'?"%"gﬁ"fecahl oroethyl . and ten-butyl .
Esters of the conpounds of the present 26 July 2004 WO 01/55147 -13
PCT/ 1 B01100069 i nvention may' be prepared according to conentional nethods.
for exanple by reaction of an acid with an al cohol. Exanples of

phar maceutically acceptabl e anm des of the conpounds of this invention

i ncl ude am des derived fromanmonia. prinmn~ C (-C6 al k~1 am nes and
secondary C 1-C6 di al kyl am nes. wherein the alkyl =roups are straight or



1 ~ 14 of the A.C.S. Synposium Series. and in Biorei~ersible Carriers iii
Drug Design. ed. Ed~t~ard B. Roche. American Pharnmaceutical A8dutiZ20don and

Per ganmon Press. 1987, both of which are hereby incorporated by reference.

Repr esent ati ve~conpounds of the invention are shown belo in Table 1. 26

July 2004 WO 0l /55147 -14 PCTYI BOLl/ 00069 Table 1 N\ ~ i i HIT_ T NHHN_ 'O
hHr; .\ \~~i HT_ TNHHl~ '"OG HN\\ FH)XH~h. '~HH~ '"OT. H
N\ \~~i i HN Tl NHHh- "OH\ \ F-Mli HN\~ NH HI~ 'O h o~ N~ \ \~ i HN
~ NHHh_  "ONo~ ~ I H~~NHHN "OC.~> O " \'\ H~NHL OGC NO _

w Hl~ N i’ HT~' O N . Q-Cyckdhexi3-RL{45hpdrazint y[ptehdamiggont ' d) 10 0 (1 26
July 2004 PCT/I BOl/\(')r%) (2) 93-|j]p\nmldm 7-yl]-urea;
1-[2-(3-Chloro-4-piperazin-1-yi-phenvlamino)-
pyrido{2.3-d]pyrimidin-7-v1]-3-cyclohexyl-urea:
| 1 -Cyclohex_vl-S -[6-fluoro-2-(4-piperazin-1 -_vl-phenylamino)'-
.-._p\ ndo[" 3-d]pyrimidin-7-yl]-urea:
| l-Cvclohexyl 3-[5-methyi-2-(4-piperazin-i-yl- phenvlammo)
pyrido[2. 3—d]pvnmldln-7-yl] urea;
1-{2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]-
" pyrido[2.3-dJoyrimidin-7-yl}-3-cyclohexyl-urea: |
1-{2-[4-(4-Acetyl-piperazin-1-vl)-3-chloro-phenvlamino]-
-p}-’ridb[?.j—d]pvrimidinﬂ-vl"-3-cvc|ohcxvl-urea;
1-{2-{4-(4-Acetyl-piperazin-}-vl)- phcm lamino]-6-fluoro-
| pyrido[2.3-d]pyrimidin-7-yl}-3-cyclohexyi-urea;
1-{2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]-3-methyl- '
pyrido[2.5-d}pyrimidin-7-yl f—3-cyclohcxyl-ureé:
1 -(2-Hydroxy-elh_vl)-3-[2.(4-pi_pcrazin-l -vl-phenylamino)-
pyrido[2.3-d]pynmidin-7-yl}-urea;
1-[2-(3-Chloro-4-piperazin-1-yl-phenylamino)-
: p_vﬁdo[2.3-d]pyrimidin—7-yl]-3-(2-hydro$:y-ethyl)-urea: |
1-[6-Fluoro-2-(4-piperazin-1-yl)-phenylamino)-
pyrid6[2.3-d]pyrimidin-7-yl]-3~(2-hydroxy—ethyl)'-urea; :
1-(2-Hydroxy-ethyl)-3-[5-methyl-2-(4-piperazin-1-vl-
phenylamino)-pyrido[2.3-d]pyrimidin-7-yl]-urea;
1-{2-{4-(4-Acetyl-piperazin-1-yl)-phenylamino]-
pyrido[2,3-d]pyrimidin-7-yl}-3-(2-hvdroxv-ethyl)-urea:
1-{2-[4-(4-Acetvl-piperazin-1-yl)-3-chloro-phenylamino]-
pyrido[2.3-d]pyrimidin-7-yl }-3-(2-hydroxy;ethyl)-urea; -
1-{2-[4-(4-Acetyl-piperazin-1 -yl)-phcnylamino]-G—ﬂuofo-
pvrido[2,3-d]pyrimidin-7-y1}-3-(2-hydroxy-ethyl)-urea; «
1-{2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino}-5-methyl-
pyrido[2,3-d]pyrimidin-7-yl }-3-(2-hydroxy-ethvi)-urea;



\\VFi HN~" NH/ HN "-ONO 15 ON\ \~i i NH/ H\.L "ONC , 6~ > O 16
r AN h1 ,/ it HI7 ~NH\NW N NH HTV- "OC N OH H 18 14 N2@3July 200426

Juiy 2004 WO 01155147 ~ F N~ Nn~~' NH 1/ ~ H\-ONOH H 19 ~i~ |~ HT;~" ~ NH
/ H- "O\ CILNOHO 22 N\ \ HNNh "HHN ~O\'" J C H2) NHT/ H-16
Table 1 (cont~d) J~\ -~ -~\ NNHTi OCH 20

‘-4m-

1-Ethyl-3-[2-(4-piperazin-1-yl-phenylamino)-
pyrido[2.3-d]pyrimidin-7-ylj-urea;
1-[2-(3-Chloro-4-piperazin-1-yl-phenylamino)-
pvrido[2.3-d]pyrimidin-7-v1}-3-ethyl-urea:
| Ethyl-a -[6-fluoro-2-(4-piperazin- l-\l-phenvlammo)
- pyrido[2.3-d]pyrimidin-7-y1]-urea; |
1-Ethyl-3-{5-methyl-2-(4-piperazin-1-yl-phenylamino)-
pyrido[2,3-d]pyrimi'din-'l-y_l]-urea: |
-{2-[4-(4-Acetyl-piperazin-1-vl)- ph-én'ylamino]-
pyndo[Z 3-d]pyrimidin-7-y1}-3-ethyl-urea:.
1-{2-[4-(4-Acetyl-piperazin-i-yl)-3-chioro- phenvlammo]
pyridd[l.B ~d]pyrimidin-7-vl } -3-ethyl-urea:
- {2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]-6-fluoro- -
pyrido[2.3-d]pyrimidin-7-yl}-3-ethyl-urea: E
- 1-{2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino)- J-melhyl-
_ pvndo[" -d]pynmldm-7-\| }-3-ethyl-urea:

1-tert-Butyl-3-(2-phenylamino-pyrido[2. -d]pvnmldm 7-v1)- urea

I-tert-Buty l-_.)_-[2—(4-ﬂuoro-3 -methyl-phcnylammo)—
pyrido[2,3-d]pyrimidin-7-yl]-urea; |
l-(4-Chloro-phehyl)—3-[2-(4-ﬂuoro—3-mct.h.y'l-phen_vlamino)-
pyrido[2.3-d]pyrimidin-7-yl]-urca;
1-Isopropyl-3-[2-(4-piperazin-1-yl-phenylamino)-
pvrido[2.3-d}pyrimidin-7-yl]-urea;
| I-tert-Butyl-3-{ 2-[4-(cis-3,5-dimethyl-piperazin-1-vI)-
phenylamino]-pyrido[2.3-d]pyrimidin-7-y1}-urea;
1-Cyclohexyl-3-{ 2-{4~(cis-3,5-dimethy l-plpcrazm 1-vl)-
‘phénylammo]-pyndo[2.:-d]pynnudm-7-yl}-_.urea,
1 -Cvclopcntvl-3;[7—(4-piperzizin- l-vl-phenylamino)-
_ pvndo[’ o—d]pvnmdm-7-vl]-urca,
1-Cyclohexyl-3-{2-[4-(cis-3 S-dlmcthyl-plpcra:nn l-yl)-
phenylamino}-6-fluoro-pyrido[2,3-d]pyrimidin-7-yl }-urea;



F~1T HWNH'"HN "ONOHC-NO23\ \ HNh NHHN "OJ G NC- NH 26

PCT/1B01/00069 N\ \ H\ t; / HHOh OHC- O \ 21 ' HN/ N 2 Jiy@00é&H 24 \
Fi i HI= NNHHN ON~1 N, H 27 26 July 2004 WO 01155147 -17 Table 1
(cont'd) N_i~.~HN~hi , HNNH28 N~i i HW T NHHN "OJ NO" ,9 N
HT NC- NG \ PCT/IB01/00069 30\ \ i HNNN/ ~ HNON 33 \~\~ HN N N NH

/ HN~O N
-4n-

1 —Cyclopeiltyl—3-[5-mcthyl-2-(4-pipcrazin- 1-yl-phenylamino)-
pyrido[2.3-d]pyrimdin-7-yl}-urea;
1-Cyclohexyl-3-[6-methyl-2-(4-piperazin-1 -yl-phenylamino)-
pvridof2,3-d]pyrimidin-7-yl}-urea;
l—Cyclohck_vl-?w-[6-bromo-2-(4-pipcrazin-l-yl-phen_ylamino)-
pyrido[2. 3-d]pyrimidin-7-yl}-urea;
1- Cvclohe).v -3-[6-cyano-2-(4-piperazin- l-\l-phen\ lamino)-
| py ndo[" 3-d]pyrimidin-7 J-yl)-urea:
l -Cvclohcxvl-.)-[6-chloro—"—(4-plperazm— 1-yl- phcnvlammo)-
p¥ ndo[" J-d]pvrlmldm-7-vl]-urea
- [-Cyclohéxyl-3-{6-fluoro- J-mcthyl-'h(‘l-plpcrazm l-y I-
phenvlammo)—pvndo[" 5-d]pyrimidin-7-y l]-urea
1-Cyclohexyl-3- [6—bromo—3 -methyl-2-(4-piperazin- I-vl-
' phcn_vlammo)-p}fndo[z..)-d]p}'nmldln- -ylJ-urea: '
1 -'_Cyclohexyl-S-[6-chlofb-S-mcthyl-l—l(4'-pi_'pcra'ziﬁf 1-yl-
phen_vlamino)—pyrido[Z,'S-d]p_\'rimidin—?-yl]-uréa: | _
- |-Isopropyl-3-[5-methyl-2-(4-piperazin-1 -y’l-'phény.__léiimi:nd )-
pvrido[2.3-d]pyrimidin-7-vl}-urea: S
[-Ethyl-3-[5-methyl-2-(4-piperazin-1-yl-phenylamino)-
pyrido[2,3-d}pyrimidin-7-vl]-urea;
1-[5-Methyl-2-(4-piperazin-| -yl-phenylarﬁino)-
pyrido[2.3-d]pvrimidin-7-yl}-urea;
1 Mcth\l-a [D-mcthvl "-(4-plperazm-l-\l-phcm lamlno)-
L pyn'doP 3-d]pyrimidin-7-vl}-urea;
1-Cyclohexyl-1-methyl-3-[2- (4-plperazm- -\l-phenvlammo)-
Py ndo[" 3-d)pyrimidin-7-yl}-urea;
l-(4—H,vdroxy-cyclohexyl).—.a-[2-(4-pipcrazin—l -yl-phenylamino)-
pyrido [2.3-d}pyrimidin-7-yl}-urea:
14~ Amino-cvclohcxvl)'-.? -[2-(4-piperazin-1-yl-phenylamino)-
'pvndo [2. .)-d]pvmmdm-7 -yl]-urea; -
1-(2-Dimethylamino-ethyl)-3-[2-(4-piperazin-1-yl-phenylamino)- -

'_'p'yri'do [..,J-d]pynnudm_J-yl]-urea; .



35\ \ i HHNNi ~HNo N3 OH NCNO ™ "~ 32 N3LN\\ H-NN TiH/
. HN. "O~J N3.1 26 July 2004 WD 01155147 - t s Table 1 (cont'd) -
PCT/TBOL/ 00069 F F\ \ ~h.~N=~ NH HNI _N' N "NH HN'O /. HN-28 July:2004 \ \ F N
Hni NNNH/ HU "O/ 37 FHi N' / = HN O OH 40 HN N 43.38 HN-h 39 H BN
~N N~ NHw/ HV 'O ~O N 41 4, N\\HNHNhTrtnO/~~'OJNG—|N~~C

,~ 3 HC1 CHI

-40- .
l{J-Morpholmo—ti-yl-propyl)-a-[”-(4-pxpcrazm—l-yl—
- phcm lammo)—p)ﬂdo[z.a-d]pyrumdm-7-yl]-um
| - 3-Cyclohexyl- l—mc(hyl-l{2—_(4-pxpcrazm—l—yl-phcn_vlamino)- ‘.
' pyrido[2.3;d]pvnimidin-7-vl]-urca; " .
. NN—DtmclhwI~N’-[3-mcthyl~'-‘-[[4-(l-plpcmzmvl)phcnvl]-amxno]-
Py ndo[2,3~d]pvrumdm-7-\ [}-sulfamide:
. l-C\clohcxﬂ-a-[)-mcthyl-’-(tt—ptbctazm— -vl-phcnvlammo)-
.'pvndo[l.a-d]pmm:dm—7~3 l]-th:ourca, ; Sl
Sl N-[2-=(4-P|pcrazm- -vl-phcnvlanuno)—pvndo[l.w-d]pvnmtdm-
7-vl] acctam:dc . : .
o 4—[7-(3-Cvdohc\vl~urc|do)-pvndo[2,:-d]pvnmtdm-’-\lammo]—
bcnzm&ulfonanudc s
.. l-C\clohcxvl-a—{"-[tt-(l-pnpcrazln«l-vl-mclhanoﬂ)-thvlammo]- o
. p\'ndo[...3-d]pvnnudm—7-vl $-urca; .
~ 1-Cyclohexy l-.:-["-(4-ﬂuoro-phmvlammo)—
pyndo[z..a-d]pvmmqu-vl]m N
_' l-(7—{4—[4-(‘-Ammo—4-mcthyl-p¢n(anoyl)—p:pcraan—l~yl]- ;o
» .phcm'lammo,-p\'ndo[.?.s-d]p\ rirhidin-7-yl)-3-cyclohexyl-urea: and" .
o l-(‘7-‘4-[4-(7-Ammo—3~mcthvl-bucanovl)-ptpcrazm- 1-vl}-
: J_i)hi:nyiammo}-pyndo[?..}d]p:mmldmﬂ-) 1)-3-cyclohexyl-urea.



26 July 2004 WO 01/55147 -19 N~ ~ F Hlv NN NHS WN C N GO ~O PCT/IBO 1

/00069 rJ~ ~ Hs 1~ NNCH C=ONHNCH "~ ~CH- GO ,Et -.CEé-Quy2004 HC
OCH~ NHCCH~ HHv-N NI _NH CH~CH~NH~ CH3 N C~- NGO ~OCH h"H H\N-N. O Br
‘C=O0s NCH CH., NHS SO CH =S NH, Ltd ~uiy ~ 26 July 2004 WD 01/ 55147
-20 NO., SCH., HINNI\T ~ H I~ ~ 1=0 OCH., TFA C- PCT/1B01/00069

~ - OCHN~CHI NHCHI SO~-CH~ Representative conpounds of the present invention,
whi ch are enconpassed b~~ Fornmula 1. _ggclude. but are not limted to. the
conpounds in Table 1 and their pharmaceuticall~ acceptable acid or base

addi tion esig [ . .
I élghth pec{ ofthe present invention, there is provided a compound selected from:

I-tert-Butyl-3-[2-(pyridin-4-ylamino)-pyrido(2.3-dlpyrimidin-
7-v1}-urea:

w

1 —Cyclobexyl-S—[Z-(pyridin-—i—ylamiho)-pyrido[?..B—d]p)rdmid'm-
- 7-v1}-urea; '
1-Ethyl-3-{2-(pyridin-4-ylamino)-pyrido[2.3-dJpyrimidin-
| ~ 7-¥l]-urea; '
10 .. J-(Hydroxy-ethyl)-3-{2-(pyridin-4-ylamino)-
. pyrido{2.3-d)pyrimidin-7-yl}-urea: o
_ 1-tert-Butyl-3-{6-fluoro-2-(pyridin-4-vlamino)-
pyrido[2.3-d]pyrimidin-7-yl]-urea: .
1-Cyciohexyl-3-{6-fluoro-2-(pyridin-4-ylamino)-
15 ' pyridof{2.3-d]pyrimidin-7-yl]-urea:
- 1-Ethyl-3-{6-fluoro-2-(pyridin-4-ylamino)-pyridof2.3-d]pyrimidin—
7-yl}-urea;
-[6-Fluoro—7-(p)11dm-4~\lammo)-pvndo[‘l 3-d}pyrimidin-7-y{]-
-a-("-hvdroxv—cthvl)-
o 20 1-tert-Butyl-3-[5-methy l-"-(pvndm—-t-\lammo)-
| pyrido[2 3-dlpyrimidin-7-yl}-urea:

. 1-Cyclohexyl-3-[5-methyl- '7-(pvndm-4~\ lammo)--
'pvndo[".o-d]pvnmldm-lvl]-urca L
1-Ethyl-3-[5-methy I-"'(p\’ﬂdm-“-\ lamino)-
' -_.25'- - pvndo[Z.o-d]p\nmldm-7—vl]-urca. and
l—("‘HvdrO\\-cth\'l)-o [)-mcthvl— -(p\ ndm—-t-vlammo)-
X p\'ndo[...a-d]p\'rlm1d1n-7-\l]—urca.

In a ninth aspect of the present invention, there is provided a compound selected from:

4-¢ 4-[7-(a-ten-Butvl-urcndo )-pY ndo[" 3-d]b\4rimld1n-2-ylamyno]-
phcn\ i -pxperazme-l«carbox\ lic acnd 1en-butvl estcr



am de anal ogs, and prodrugs thereof. The conpounds of the present invention

can exist in unsolvated forms as 10 1J well as sol vated forngg jiipobosli ng

hydrated forms:. In Qeneral. the solvated forns. including hydrated forns.

are equivalent to unsolvated forns and are intended to be enconpassed

wi-thin the scope of the present invention. Sone-‘of the conpounds of Fornul a

| have one or nore chiral centers, and can thus exist as individual

stereoi soners and m xtures thereof. O her conpounds can exist in nore than

one geonhetric form This invention includes all optical and geonetric

i somers™and forns. and m xtures thereof. Raaemi c mixtures of invention

conpounds are readily resolved into individual isoners b~ routine nethods

such as chromat ograph~~,. fr (Liti[\?n‘e}é‘(ims't ﬂl | { zatign. and cl assical

resol uti.on. usi ng optically Adfile-G¥slakexykyreda)pyndofis-dinminidin2-viaminak s

can al so be . prepared I bi Sa s Stic harg e Lidi i.ral hydrogenations

and the-l.i ke using co ﬁ‘gpc?‘gﬁa?/mgﬂai I ag?gc%ﬁ:arta bﬁ(}g{% 37'sts. The conpounds

of the present invention ar&3dbidoixytmopyl)-34Ri(tgigeniet -yi-pheéniimprel e.

| eukemi a. and cancer of t&ﬁ,Lgﬁg._.breazt_ prostate. and skin 'such as
raiHbE! Fl

nel anoma) and ot her pr 8FY igidins Zyllairedn o) yding. but not limted to,

psoriasis. HSV. H V. restenpg{S-1-HodrortiethoLs. IReh 234 bikEr g qPound
of the present inention to tﬁ(e%t .c}an(?e'r. a'_patnlf\eréﬁtﬁ bﬁg\l/)ljri&"'&%hlé%r |s‘i%rip
admi ni stered a CN O . Ophenylapgno)pyride{h3-djprivaidins!-glj-uwrRaGT/ | BO1/ 00069 - 21

t herapeutically effective a a0 _a pharnmageut i.cal. cceptapl e

conposi tion..conprising an i E}\Mﬁhl(fﬁp%%ﬁﬁ%aﬁa&oﬁyff‘iﬂ%ér'&‘mg‘aﬁ?éhﬂ'of ‘this
invention is a method pbcrlylm'iihémwmgi.%]@ﬁ&uﬂﬁei-yﬂgnﬁd@m di seases caused
b~ vascul ar- snooth nuscle cell prolifteration. 5 Conmpounds within the scope
of.: the present invention-effectivel~~ inhibit ~~ascular snmooth nuscle cell
proliferation and mgration. The nethod entails inhibiting ~~ascular snooth
muscle proliferation. andlor mgration b~~ adm nistering an effective
anount of a conpound of For MI—(A;—PipctaziM-ﬂ-ph@ymntihe)qt}ﬂda[mmqbﬁfmmwﬁnt.
"Subject '-and " pati'eni' 4SS L'Jlsed_her ein. is a mamm! such as ‘a human.” 10
but al so includes hors J-dippylyea: s o and conpani on animals such as. dogs.
and cats. The conpounds of piperaPineIeEhrbdxyHe ALil int R AL B nas:
adm'nistered in a wide variety of_gr al eﬁg gglrimgﬁg’fg%gsgggy#orns.&w

i ncl udi ng transdernal BYWdA{231ddpyrimidinmf-slramidein. 1t will be.recognized to

those skilled in the 1 ~ ar ' | b ng . dosage,.f na~~ conpri se
as the active conponent; ei H@?‘é[{%g%px%ﬁﬁ%%ﬂ%&y' YF"%EQ"B{?F%@& ng
phar maceut i cal | y -accepphdiylantad)tpyoidof203 -dfpveinidin-@paraund of Formula 1. A
further enbodi nent of this | nti n.is a pharmceutical conposition
conpri sing a conmpound of Fom%./ﬁ%a’é 'ﬁy‘P‘S"X/‘Fﬂ‘g Patérpipsrarind -yrphearlaminok al | v
?0 acceptabl e carrier. pgiddfenidlpRimi@itIpijalta:t herefor. For preparing
phar maceut i cal -conpositions v~i ?’h t he cdonpounds of the present invention.
phar maceut i cal | ~~ accept abl &{¢-Brome2s(4epiperimn-divliphenydaminb)-gyado[Ri3qui d.
- Solid form preparati ong,include ¢ ers. tablets, pills. capsules. cachets.
suppositories. and di s'g n ﬁg%ggg'\r%ﬁﬁg’%k“%i id carrier can be one or nore
~ substances which may .al so aq;i{ﬁ&mﬂblzqqcﬁiﬁamﬁé.lt‘llq,y,&;\ilgginagﬁpﬁgapg_nders.
preservatives. tablet disintegrating agents. or-an encapsulating material.
In powders. the carri edlaygmidipind}-3-raedyicwen:sol i d such as talc or starch

which is in a mxture with j.nela-g Ak Vi acti we canmgonent. Ln .
tablets. the active corrpone?lBgfés&%%izeﬁf@fl’l‘?ﬁﬂpﬁé"lé%mfl' ﬁ’aq\i’_lph‘é"%l%m“]'
necessan- - bindi ng propertidofd.3id)paindit-7-8t)-Brer-bpgiregns and conpacted in

t he 'shape and size“desired. The formulations of this invention preferable
contain fromabout ~%to about 70~0 or nore of the active conpound.
Suitable carriers include magnesi um carbonate. magnesi um stearate. talc.
sugar, |lactose. pectin. dextrin. starch, gelatin. 26 July.2004 WO - .

01 /55147 PCT/ I B01/ 00069 -, («{2¢4Fhukdpheneldmite)qyridbf2skd]pysiehidin.7-y1]-3-(3-
carboxynet hyl cel | ul ose. a |.?_W nel ting wax. cocoa butter, and the l'ike. A
preferred formfor or aimqrgho ‘Qﬁé)’lo%fﬁ&' F¥%3: whi ch i ncl ude ‘the .fornul ation of
the ‘acti-ve conpound with en s SR -1-al 2y Car I ler providi a
capsul e in which the dcti ve@ig-?fggg;gﬁ%&?kﬂg@vﬁﬁgﬁf’gl ‘%‘?{‘%’g‘rﬂ’gﬁs@i S
surrounded by a carri etivdmky-ethyl)aurtdaus in association with it. Simlarly~.

cachets and |ozenges are ing¢luded. Tablef wder s, capsules, pills.
" cachets. and | ozenges can bi@'&ﬂ‘"ﬁ?%h‘?'@‘@%‘é@%’"ﬁﬁ?—" 0Pt 26r *or al
adm ni stration. For pr finfidinSUEpagdat ories. a low nel ting wax. such as a
m xture of fatty acid nl'vcerides or cocoa butter; is first nelted. and the

active conponent is 10 di spersed honngeneously therein. as by stirring. The
nol t en honpbgenous m xture is then poured into convenient size nolds.

v o .



Liquid form preparations include solutions, suspensions, and enul sions such
as water or waterl propyl ene glycol solutions. For parenteral26 hylg200bn,
l'iquid preparations can be fornulated in solution in aqueous pol yethyl ene
glycol ‘1 ~ solution. isotonic saline, 5% aqueous glucose, and the |ike.
Aqueous solutions suitable for oral use can be prepared by dissolving the
active conponent in water "and addi ng suitable colorants. flavors,
staabili.zing and thickening agents as desired Aqueous suspensions suitable
for oral. use can be nmade by dispersing the finely divided active conponent
in water and miXing with a viscous materiaj,_ such as 20 natural or
synthetic guns. .resins. nethvlcellul ose. sodium carboxycnet hyl cel | ul ose. or
ot her wel | -known suspending agents. Also included are solid form
preparations-that are intended to be converted. shortly before use. to
liquid formpreparations for oral adm nistration. Such liquid forms include
sol utions, suspensions, and emul sions. These. 35 preparations may contain.

in addition to the active ddiystohsnyl-3<Hlb{hatdimethybpiperazinst-ybiphearlamino]-

buffers, artificial a nat ur al, sweeat eners. dispersants. thickeners)

sol ubi l'i zi ng agents. %‘&"‘%‘ﬁ@ﬂ‘?‘f@:’*@Bﬁ%@fﬁ‘ﬁgwﬁﬁ%": m croparticles. and the
like can be utilized to prapafBuivsi-2-{etis-slsadimetdPpperadi ) Al so.
osnotic punps can be enployed to deliver the active conpound uniformy over
a prol onged period. 3®hsmdampiagHdiuerm-pyrido(d s dayrunidind-vir-uisde i nvention are

preferably in unit dosage f0 [} G My it I'T’?ﬁ _h @84 deS .

subdivided into unit doses lctﬁ%ﬁé@?’pﬁ%ﬁ?{lgﬁgﬁ{ nti P?LE%d[fﬁe active

conmponent . The unit depgimikdo-Tba3yBmosplphialdaygeapropylppeamat i on. t he package
contai ning discrete quantities of . ul 4 | /55147 73

~ PCT/ 1 B01100069 ‘prepar at i on.l’@ﬁt@“&é"ié’&é‘@f‘%&'@'gﬁ'ggs@“l?gﬁim‘@”%ﬂd" Bsowder s

in vials or anpules. _@hgﬂ,;aﬁmll.r;pﬁao[g%zﬂ?ﬁiﬁmm%nu@ a capsule. tablet.

cachet. or |ozenge itself. or can e _aps%iopri ate nunber of any of
t hese in. packaged form The-Cyclebesrhil-{24t«gisSiFdimethpd-pippeazind -w)-conpound of

Formula | ~ill generall r t, 1 f body wei ght
" per day. Typi calg adul tphé%iigxgin\ﬁil B}ﬁgo Eéﬁ%ﬁ#'%ﬂ@%z&}i}ﬁg%f%éﬂﬁ% per éay. ‘gll'he
quantity of active conponerg-Cydlotexui-cthyb$42(4-piprein-+yl4phynyiamite)i ed or
adj usted fromabout 0.1 to _about  .QQQ ng._ preferable about 0.~ to 100 ny
according to the partimdal-3flpyrieudindrylliega he potency of the active
conponent. The conposition -Ccal.pdel_ik L : X @g{ﬁ} 11 Qfiaer
conpati bl e therapeutic: <'agen"t‘§¥1 %é%f)?% t%‘%g_’%édelg‘kgl?l ? eat rrdtg}] )\t)\n th a
conpound of Fornul a | pltenygdmino}-pyade{2.3ad]pysmigin-¢iyl jabstiyl-irday about Q00 ny

day: either singl i ' doses. 24-h iod. Th
Bompounds of the: present i roBeaRe PR L TpRab Rt e oni bi i ng

the activity of proteidlpyfiaidid-yi}®pipvi-udey. t 0 phosphor~l ate other 15
proteins, such as cdks,, .PDGFr, EG-r) c-Src, and EGr., Cdks form conpl exes

with cyclins, and these conbiieeByrapMda)l-J{dpiperain-pykpbendaminody, i ng
cells to proceed thro - . Y- cﬁlﬁz-'-' . - ss in Cell Cycle
Research, 199~:1: 3~1- %&Fﬁ%gﬁc‘%‘n“%%‘%ﬁs 0 k%ﬁ‘iras&?ﬁ‘\l/l %%?%ﬁ inhibit this
phosphoryi ati on. and ther ef of-f6-Eordsdmetad-24-pipdrazipd ofl iphenglamuem)agent s f or
the treatnment of cancer -20 and/or, restenosi.s and other proliferative

di seases. Because of tP&Idol3-Fdinyri '7aﬂﬂ‘|3vﬂﬂf°.l_’c¥é’éff.‘ﬁst cdks and ot her

kinases, the conpounds of tp_@_vg,;,g%\?@ge@qmgm& a,élgp SR PRIphehPRARRGP

~tools -far studying the.mechanfsm action of tﬁo %cnases. “both™in vitro .
and in vivo. The prepapwidof3dipjrmgdinof-yl}tueeasonpounds of this invention are

further described in the follow pg. detail ed. anpl . The exanpl.es are
intended to'illustrate. part*'gg\fg\fgﬂgg’ﬁﬂ'_ f@ﬁ'ﬁ?‘%&?ﬁi‘ylimﬁﬂ‘%&and are not
intended to limt the §m§ﬂgﬁo]tglﬁ¢§@p§ﬁdof§3Jd?m.rmid;nh'pygl.@egjs in any way.-

“The invention conpounds afe pr eBar ed” by synthetic net hodol_ogi es wel | - known
to those skilled in the art l1adt-Botyhdi{3-[dHcadsi-dimetpthpineraziadevlbormercial | y

avai-l abl e starting mateyials .and 30 .1 eage t =~ be.desirable during
the synthesis of an i nvﬁ?ﬂiiw@é%%ﬁﬁgpﬁb&@ﬂi@ﬂ“}'g"@a&'% functi onal
groups i-n the nol ecul e undeI]gg{-Bg(}q.gqsi,ﬁa;yls)_qqﬁpé@ziauoqul.puamamhﬁ@)s| de

reactions. Functional .groups such as hydroxy, amno. and ~ 26 July 2004 WD
01155147 - PCT/ | BOLl OOOGQ“MBd-tﬂPmmdﬂt-{rE“@m ~~ are protected with suitable

. groups: that can be readily & . ired. - 8f 1 isng
‘groups is described fully bf{grqégﬁsgg’gﬁ\ﬁ@iﬂﬂ?‘%ﬁ%ﬁéﬁ P@ce%ﬂﬁ’git‘ﬁ&h
O gani ¢ - Synt hesi s. JohpyNdoft haljp@itdidbensl}-NeupropyiGisea;. . Nest- York (?"d
Edition. 1991 ). T~pical h~~drox~~ protecting eroups i include etHher
fotm n~ groups such as benzyl. and aryl groups such as tern-butoxvcarbonyl
-(Boc). formyl. and acetyl. Am no protecting groups include benz~~l. an~I

o " N -



In Scheme |. a ?-neth~lthio-4-hal o-~-al koxvcarbonyl pyrimdine is reacted
wi t h ammoni um hydroxi de to give the correspondi ng 4-am no debg\atbygs The
3~ ester is reduced by reaction b~~ reaction with LiA 1l H4 to. give the
“~_hydroxymet hyl "-anal og. which in turn is oxidized to-a ~-formi
derivative. The ~-forrnyl -group is converted 'to an unsaturated (acni at e)
.group. which is cycllzedtoforma pyrido[' _".3-d]pyrinmidine. The ' '
p~ridop~rimdine is converted to a key i nt er medi ate. _namel ~~

2-met h-1sul fanyl -pyrido["".3-d]pyrim di nt87-~lamine. which 30 is readily
oxidized to give a ''-meth~~Isul fin~~l analog. The 2-nethylsul finyl group
s easil~~ dISp| aced b~ reaction wi.th an am ne R-NH- to provide the .

i Avention. -~ 26 July 2004 V@'@lF@B@Pﬂ*ﬁ{&[ﬂﬂs@o BQ(&\:&QD&@&&RWQ nds of
Formula |. The 7-am NoLiRh E'r?[ twrl'd rlmdl ne fringis readily =~ -
converted to a urea b~~ react I = "é{ ﬁ-sb‘ﬂ?&ﬂﬁll‘émslﬂtﬂﬂ{sa Rad 9 N=C=O

26 July 2004 WD 01/ 55147 - 2B¢cich ] q-a-~i S
~1~ NHS | PCT/ | BOL/ 00069 N \ ommﬂ"ﬁlﬁlg’?"ﬁ“%hﬁ P‘Pﬂ“&“N ‘O~ aa ~

J~~i"Sl N 17" H).S 'pheppiamigo]-6-¢ghyl- lsndaawp«umdwqxﬂ}-u}c&" ~~| i S~
1IN G S~' NH, i1 N\ \ h' O-S~2H, | i HN T PHHN O
NNT Boc NV \" i i N JNNIBocN\\HN~W/HHN "ON> H

a tenth aspect of the present invention, there is provided
_ phatmawutwal composition oompnsmg a oompound as defined in the first aspect
. admixed with a pharmaceutically acceptable carrier, diluent, or excipieat.

In an e_leventh aspect of the present invention, there is provided a use of a
therapeutically effective amount of a compound as defined in the first aspect in the
manufactu‘r_e of a medicament for controlling proliferative disorders seiected from the

- group consisting of cancer, psoriasis, vascular smooth muscle proliferation associated
with a disorder selected from the group consisting of atheroscleorsis, postsurgical
_ vascular stenosis, and restenosis in mammals comprising administrating to said

mammal in need thereof.

One embodiment may compnse a composntlon that compnses a compound of |

- Formula I together with a pharmaceutlcall y acceptable carrier, diluent, or excipient.

 Still another embodiment may be methods for mhibltmg cychn—dependent
kmase and growth factor-medlated kinase cuzymes.



26 July 2004 WO O 155147 PCT/1BA/000&@ The reactants shown in Schene 1
have the follow ng neanings: (a) NHS; (b) LAH, (c) MO-; (d)2@haPebt-Et ;
(e) DBU: (fl POCI;; (e) NH: (h) '

()-Trans- 2- (phenyl sul fonyl ) - 3- phenyl caaziridine; (i) 4-(.~-Boc

pi peridine)aniline; (j) NaH t-Butylisocyanate: (k) HC Schene 2 illusuates
an alternative synthesis of pyridop~~rimdine ha~~ing a urea functionality
at the 7-position. V~fiereas such ureas were prepared in Scheme 1 b~
reaction of an isocyanate with a 7-am no-pyridopyrimdine, Schene 2
utilizes carbonyl diimdazole to provi-de an internedi ate inm dazolide. The
imdazolide readily reacts with an amne R 1 "3NH2 to dive the
correspondin, 10 urea. Schene ? illustrates this process by show ng the

synt hesi s of Conpo arlom i i i 32. 26
Jul'y 2004 WO 01/ 55#%9“‘& Wﬁ%ﬁ“ﬁ%ﬁ'ﬁ%%@d‘%@?g@ﬁ%ﬁé@g% %Hit"ﬁfﬁ% ~/ ~H
/ HN_ O N H Honmadisaiesicaeed bp odiular proliferafion: Hie/method compiises inhiBimg
Conditions:. (a . bom=| di i m,dazol.e:.. (b) .Cvclopentylam.nne: (c) HC b.
¢ Conpounds OP}%@PW%% c§gh%€tz"‘|3?t§ﬂg§ ¢ %%Y%F‘ﬂ@'yﬂﬂw%m%ée 3. 10
wherei n the sprilifeatich, aid/eresislandigration by admiistéring a thbrapslRivalBy éftbctive

4- Am no- 2net hanesul f anyl - p~r.i m_di ne- ~- car boxal dehyde is reacted wth nethyl
magnesi um brpﬁF’BE‘_‘tt"gga W@Wéfgm%b@rﬂ“h&cmeﬁ‘lﬂfmhyl) -pyrimidine.
The al cohol i's oXi efeffidiHePerbotfimbt Snayabib'to b BB of suljdéls Sidhing ket one

is reacted with diethyl cyanonethyl phosphonate and cycl zed to
~- et hyl - 7- anifigoypdisdagesgaused hy BNAetunfon virhses, suelnas lietpes aguses conprisieg 1 or 2

gi ves inventi und .i. 26 July 2004 WO 01/55147 ~
9 Schene 3 O R A Wﬁf‘?ﬁ'ﬂﬂ?& ~OH -~~~ S~~ NH., as in

DETAILED DESCRIPTION OF THE INVENTION

The compounds encompassed by the instant invention are those described
by the general Formula I set forth above, and the pharmaceutically acceptable
salts, esters, amides, and prodrugs thereof. )
| In addition to the compounds of Formula I. the invention provides

preferred compounds of Formula IL:

|

' :\f&'ﬁéréih'RS.. RG, R7; aﬁd-R'8 z;rc as defined above for Formula1;
. R16_R17 and R18 are as defined above for the (CHz)an2 substituents. and
preferably are indépcndently hyvdrogen. ‘hal‘ogcm amino. mono- or
- dialkylamino, hydroxy. lower alkyl. lower alkoxy, c_vanb, nitro, carboxy,
- carboxyalkyl. aminocﬁrbonyl. mono- or dialkylaminocarbonyl,

'Alkylcarbonyl. -S03R9. -SOINRIRI0, -S04RY. -SRY. -PO;RIR 10,



ci \''\ ~Schene 1 or 2SI TNNH., PCI/1B01100069 b 1~~\ w0 S NH., HN ~/
~/ HHN ~ON N 4 H Conditions: (a) MeMyBr: (b) MO-: (c) | Et£9 2k edE4H2CN
Compounds of Fornula 1 ma~~ al so be prepared according to Schene 4, 10
-herein the synthesis of conpound 12 (Exanple 40) is depicted. In this
schene. the ?-meths Ithio group of a pyrimdine is first oxidized to the
cor r espormiog/ssiat hyl sul finyl anal o . The nethvisul finy gr oBeTIBO086N aced
b~~ reaction with an am ne R~-NH~. The ~-carboxal deh~~de is then derivatized
as in Schene 1 and c~~clized to give the corgesponding ?-(R~Ir'H)
substituted 7-am no pyridopyrimdine~~rimdine. The 7-am no group is
aryl ated or ot herw se -poRRA0] PFOINRIR0)usNRICOR 1%h-¥BReRaR =3, 26 July
2004 WD 01/55147 -30 Schene 4 5 10 N\ \O~1 S~ NH, N\ ~OO- ~( i S T(
NH., N\ \ ¢ H\- NHS NNRIBONRIRTY |-RR9500889: 65 \ ~ Oi b HN, NH2 N | Boc
N~\ \ as in Scheme 1 or ' " HN~"' H-.t HN. "ONH 12 Conditions: (a)
() - Trans- 2- (pheny1s ~| ) 43~ ik IfFd#h BE7 meMberd; dpftoBD6f which
pi peri di neranili #e: q%%@%ﬁ%%?%&?%@&%%ﬁ Any of the i nventliﬂ_on conmpounds of
Fornul as 1-VI may be pnemberedredmtareatpmg selectsst fromeaxygen andypigiogeh Whegein the
s~nt hesi s of conpounds 1. a.and 12 . ect | i4 1 ust

caffocidlic Gpug Pomiter LASESEHbYRen AIEL L S iRie |

Those haviRg skill in ems recogni ze t

starting materials mayeRfed MoveTbutpheferabili dré dititpersleatls seteted frosnthk grag t o
produce conpounds enconpassed by the present invleiqn i

1S § LI Qﬂ. as erirgns'tr ed by
the fol | owi ng specifi consisting efdialopsa. hydexyolayyes glkvh trHperomeHIyl dQPFHAREKY-aj |

articles and references.. including. £nts. | aled. ' .
r ef er ence. 26 July fﬁﬁﬂo‘wlﬁ)ﬂo gg?@‘?“g@% aég&Tsigg%N lp%i&%g ﬁé@%ﬁlﬁﬁy% S
illustrated further by‘c{emrﬂ@hm‘wl,r}g_miaargxishﬁ‘ch)dxlhmlphasroamlghllaﬂ,e not to be

construed as limting the invention in scope . or irit to the
10 J heterocyclylsulfonyl. or hetero ycl_vlsul?&ylialkyl.

Preferred compounds of Formula II are where R5 is hyvdrogen or lower

alkyl; RO is hydrogen, lower alkyl, cyano or halogen; R!7and R18 are
independently hydrogen, halogen, amino, mono- or dialkylamino. hydroxy, lower

alkyl, lower alkoxy, aminocarbonyl, mono- or dialkylaminocarbonyl,
15 -SOzNR9R10 or -NRO9COR10: and R16 is optionally substituted N-piperidine,
N-piperazine. or N-pyrrolidine. for instance where the ring substituents are

selected from -R9, -NRIR10, -OR9. NR9COR !0, and COR10.

In addition, the present invention also provides preferred compounds of

Formula III:

RS
N AN R6
21
20 'HN/QN/ NS | 1
Lz | N’ O
’

whercin Rz, R3, and RO are as defined above for Formula I: and

R19 is hydrogen. or
lower alkyl, lower alkenyl. or lower alkynyl. each of which is optionally

substituted with up to 5 groups independently selected from



specific procedures described in them The starting materials and various
i nternmedi ates may be obtained fromcommercial sources. prepaz&guli 2004
comerci ally avail abl e organi ¢ conmpounds. or prepared using well-I:nov~~n
sv nthetic nethods. EXAMPLE 1 4 Ami no-2- .nretlranesuljarryl
ps~rinridine-S-carboxylic acid et!rt~! ester To a.roomtenperature sol ution
of 4-chl ovoeRssrel hanesul f an~~l 10 pyri m di ne- ~- car box~~l i c MBOAOMYSO oSt er
(15.0 =, 65 mml) in 200 nL of tetrahvdrofuran is added 2~ nL of
triethylamne followed by 3 ~ nL of aqueous7anmoni um hydroxi de. After
stirring at roomtenperature for 1. ~ hours, an additional 30 nl of aqueous
ai t t moni um hydroxi de i s adwlagenaminogneRg-iggialkylago. Rydrgxy-Jpwer ﬁlgﬂ?‘5.' The
reaction mxture is concer%rm% %ﬂr&.%a%?)gf,%?h: _ Callzvlfaﬂfi’riéchxtﬂoﬂﬁﬁ%&ﬁ)t‘&?en

u |

et hyl acetate and saturated ajueous so arbonate. The organic |ayer

is washed with brine, dri Qﬁi lwl%hm%%%ﬁ{,ym@éilai@@fbgdyl,t_gognp, and
concentrated in vacuo. Et hyﬁl acet ate and hexane "are added, and t he

resultant solid is coll ect_§6 ﬁ)ﬁ%ﬂlbt _rs%;:j[@j_ 1Q9_QF>_@VhQR_lmp,p§m9;{1(029% of

4-am no-'"' - et hanesul f anyl p}rl i di hé-~=carboxyli ¢ acid ethyl ester. 2p
ol uti on 8 4 am no- 2. mot RENGYRTRA 10y FaRAP A RGOS, ARTECIIRSR.T

2" om tenper ai ure SuspensiBeSORRIP KRS, T honhonir st 2ok 10p” ' °
ool ¢d To 0C. and i saproptamantanyefiST bebiEreiy) Ty ABhES) of crRIRAILAIRL, | <
The reaction is quenched ~itede dach apl, hdteroatyd or cyicloalkst! goduplis epsidladly, and 50

mL of v~~ater, and the mxture is stirred for 1 gour. Tlhp ghitef(?reci pitate
is removed by filtration aHbstinehsathypita Srayps igdeneadentlypeleciedifrqm o s

concent rgbed in vacuo and H‘%?JQER%HS‘%%;?}' dgdg%\?ggg@'g ﬁyc%r?xﬁ-wgr- alilye, sol i ds

are coll eCted, washed wit hexane: e te, followed b~~ hexane.
The solid is dissolved in 9y ity earbbry, cardxyiikylsahinocarhony. mope- gul y 2004
WO 01/55147 PCT/1B01100069 dried over magnesi um sul f at Fi tr@t il%n

fol | owed b~~ concentr at i ondidlkylemineganyouysalgylrarbgnyly 6893kt -SO2NRZR Y,

(4-am no- 2- met hanesul f anvl - p~~ri m di n- ~-v| ? met hgng&. Anal‘gs'iﬁ cal cul at ed
for OBHINBOS: C. 4?.09: H.-SB;RH;-SRIT-PQRIRIEROB/RE), -BOMRIRE)5. 24: |~ |
24.27. EXAMPLE 3 4-..4rirto-2-nretl tarrestrlbarryl

pt' rinidi ue- S-car boxal del -N@@COR10, -NRICO,R 10, -NRICONRIR1Y, -NRISO,R10, or
(4-am no- ?- net hanesul fanyl - pyri m di n-~-yl)-nmethanol _(8.14 g, .~8 1)
L of chlgmsoformis adde#lpoghnesdicgriupcongdning figm 34 mempgss,)up to@ afhe
suspension is stirred at roomtenperature o~~emght then filter eg t hr ough
celite and ~L~ashed with 3gochmembersiarohasiopioms seizateliffom gxyeenan
concentrated in vacuo to gi.ve 8. < ( ' A F r

4- am no- 2- net hanesul f anyi &W‘? d%ﬁee{g@-lgggﬂ%%r‘ﬁygﬁod’él?hp@ufg@t}nleg?oc
Literature np =183-184C, X@bstindte®wiih: 112363 groupsindepesidentlyssetastes Gomithe

CBH7N30S: C. 4?2.59; H. 4.17:1\'. 24.83. .. Found: C. 42.84: H N
2.~ 7~. EXAMPLE 4 Etlrvl 2reup sQesisusg pihaloeen. E%‘&PM* 5‘%‘?’V~aﬁb"~" ‘Piﬂr“?’h ?zngN_,S

.vi)acn' late 20 To a r OOmIB\%EH%E%R{J&ﬁi&Qm%D& dihlkylamino, aryl, heteroaryl,
4- am no- 7-'net hanesul f am~i - pyri m di'rne ~-car boaal de~~de (4.08 g. 34.14 mmol)
in 100 nL of tetrah~~drof argalkyk hedrhadylaigsk beternaxsisdfonyl.ene)

tri phenyl phosphorane ( I Q.80 qg. 1 mpl e 1 ) j at ed
at reflux for 3 hours the&'egcf?a?ﬂéaf%ﬂ}wg‘gn{)'?%%g\eﬁlggﬁs}é hg@éé%%ﬁfd%zlé%?
reaction mxture is concenffabSelyidulfongidikvl:-amd the residue is purified by
flash 2~ chromat ograph~~. "eluting with 1:1 eth~ 1 acetate: hexane. to
provide 4.30 g (7~% pgHl jghidlogen. (dwearmniling- &-lowthakdsubstanted iwith-phenpd el n- ~- v
Yactvl ate: np softens at |08C. Anal~sis calculated for CI OH I ;1; ;OAS:

C. Q0.19:25H. 5.48: N. l7asubgbuedphepylc. -~0.72'': H ~ ~t~ N 17.' '4. 26
July 2004

in 1l

Preferred compounds of Formula I1I are where R5 is hydrogen or lower
alkyvi. R6 is hvdrogen or halogen. R2 is optionally substituted phenyl: R21is
hydrogen or methyl: and R19 is optionally substituted lower alkyl, cvcloalkyl, or

(CH» )n-carboc_vclic.



WO 01155147 -~ J EXAMPLE ~ 2-MetlranesrtlJarrt~l 8H

ps~ridoj 2,3-dJpt'rimdin-7-orre PCT/I1BO /00069 To a room t engeiab do®4
solution of ethyl 3-(4-am no-2-methanesul fan~~l p~'rimdin-~5y-1)acnlate
(368 ng. 1.63 nmmmol) in 3 nL of N.N 5 diisopropylethylamne is added 380 ~L
of 1.8-di azabicycl o[ ~.4.0)undec-7-ene. The reaction mxture is heated at
reflux fo¥O8UB4Tts then cool ed to room tenperature and con&&HIBAYRRES The
residue is purified by flash chromatograph~~ eluting ~ith ethyl acetate.
The fractions containing the product are pagtiall~~ concentrated in vacuo.
and the solids are renoved b~~ filtration to provide 134 ng 10 (46% of

3- net hanesul f any~I - 8 npspédially2prafatied-grrup af mrdalfé-dIrpripedineshave  Anal ysi s
cal cul ated for (E8H7ﬁﬁ_: C. 49.73: H 3.66: N 21.75. Found: C. 49.67: H
3.46: N. 21.49. 6 15 7 Crloro- .2-rr:eth~~Isrrlfartyl
pvridoj2,3-dJpyrimdirre A suspension of 1.0 g,36.2 mmol) of

2- et hyl sul fanvl - 8H pyrido[ 2. 3-d] pyri m di n-7-ohe (Exanple ~) in 10 nlL of
phosphorus oxychloride is heated under reflux for 1 hpur. The resulting
solution is cooled and concentrated to\g FdRwhich is triturated
with cold water and f lItered to give 1. crudﬁzproduct.

Recnstal lization from acetonitrile giv Q g69r o) tof the product. np
201-203C. MB (APCI) Ml : Calcd ? #N0: Aund ™ 128, Anal. calcd for pv
C8H6A | S I N C 46.39: H 2.86: Nl 19.86. Found.c€£045.63: H ?.90: N
19.74. EXA "~ PLE 7 2-~| Tetl rfll? f c @]t' ri q%.h1.3-dj pt'rimdirr-7

~lamirre A suspension of' .9~ B ) of
7-chl or o- 3- et hyl sul f anyl pyri do[' ™ ]p~~rim'diéq39f Example 6 ) in'_"'00
mmni a i s seéal ed and heated at 40 .C

mL of isopropanol saturated v~ith 30
6ated ~ 26 July 2004 WO 01155147 _3

for 66 hours. The suspension is resat
PCT/ 1 BO1/ 00069 ~ith ammbni a and heated for another 18 hours at 40C. The

solidis collected b~5sfidt [ ngl 419 ¢ ~ Cel ' 1.98
g (74.2% of th@’%ﬁﬁcﬁb%%’t[.ié'rﬁ)l%;%gcﬁ Néi(Alg%??{ e ¥dqtihciHbBle [1efiiéd
193.0. Anal. Calcd for herdin B2 °&r méthyFound: C,
501 4. 1 ou  peoimpougs pRFERET, Ly re Gigsgftherein KR hdrdgen :

pf ~ri do~2, 3- dJpt ~ri r Adether dspecially ipeefdfed\gmup pé insieonon fompodsisdiaye~ 3 ol )
of 2-nethyl sul fanvl pyrido[?.3-d]pyrimdin-7-xylamne (Exanple 7) in 300 ni
of dichl oronet hﬁﬁ@“&ﬁ&: 300 nL of methanol is treated with 18.06 g (69.1
nmml ) of ()-traps-2(phenyl sul fonyl)-3-phem-I| o\y}%@zi ridine and stirred

overni ght. The suspension is filtered to reno a small amount of solid.
concentrated to approximately 25 nL, 15 and dijuted with ethyl acetate. The
solid is collected by filtration to gi R™9 of the product. np
180C (dec). Ms {APCI) Mt1l: Cal cd ?09. 0:

Foumd 209. 1. EXAVPLE 9 NZ-Plrerrvl
pt ~ridoj 2. 3-dJpvrinridine-1,7 di anmur e = / - v

wherein RS, R6_. R16_R17 Rl 8 R19. and R2! are as defined above. Preferred

10. compounds of Formula V are those wherein R21 is hvdrogen or methyl.

“The most preferred invention compounds have Formula VI



20 A suspension of 0.-14 g (~.1 mmol) of
2- et hanesul finvl - p~~rido[ 2. 3d] pyri m di n-7-yl am ne (Exanpl e 2§ Japd0o0439 ni
(4.2 mol) of aniline in 3 nL of dinmethvlsul foxide is heated at 100C
overnight. The resulting solution is cooled and poured into water. Eth~~I
acetate is added to the suspension. and the solid is collected by
filtrati qpooiiksrasolid is purified b~ flash ~chromat o~r aphj ECTEBU{R9] wi t h
26 gradient of 0%to 20% net hanol | di cht oronet hane during 30 mnutes to give
0.14 g (?9% of the product, nmp 2-260C. MS (APCI) Mtl: Calcd ''38.1: Found
?38.1. Anal. Calcd for C13HLIN~-0_18 H20: C. 64.9"': H 4.76: 1\. 39.12. 30
found: C. 66.''6: H 4.76: N 7?8.76. 26 y 2004 wo oi ~ssi 4~
Pc~rnBQ i 00069 3~ EXAMPLE 10 1-ten-Buh~l-3-(2
pl renvl am no: pyrido(2,3-dJpvrimdirr-7_yl)-lure R]éo a solution of 0.1022 g
(0.431 mmol) of N2-pheny I|-pyri.do[ Zi\] i mdi ne- ?, 7-di am ne (Exanple 9)
h

in 2 nmL of dinethylformam de. cool edli n an_lice bath. is added 0.019 ¢
(0.47 nmo!) of 60% sodi um hydri deINTheNrestN't i A—Hotradkdn, cooled in an ice
bath. is then treated with 0.04 nL_](0.47 mmol) @Eotent-butyl isocyanate.
The solution is stirred cold for m pgtes, then at room tenperat urewior
1 hour. The solution is pourBd'i jcB water tp give a solid which is
collected by filtration and washedYW t h hexane alkylgineacloalbgho g (~7.8% of
the 10 product (compound 4~), np A47C (dec). M5 (APCI) Mrl: Calcd 337.7:
Found 337.1. Anal. Calcd for G 1(gH2pN6Q1 0.27 H20: C, 63.35; H 6.07; N,
24.63. Found: C 63.73; H ~R8?T(N\. R70. 15 EXAMPLE 11 4-(4-Nitrophenyl)
pi perazirre-1-carbox~~lic acid terlN"bttnl ester A suspension of 7.~ g (36
mol ) of 1-(4-nitropheny|)-piperaqﬁQﬁaggg0@.94 m. (40 mmol ) of

et hyl -dii sopropyl -anine in 75 nL of dichloronmethane is treated with 8.69 g
(40 mmol ) of di Bﬂ6ﬂlqa£&0ﬁasSreaéﬁfligﬁhbdEs&'e%ndRath&)RﬂEWperatUre

tert-
overni ght. The r‘é'sffﬂni g solfution 1's washed Wth saturated aqueous sodi um
bi carbonat e, t hepd¥yinibntedre hydidgeredr glipignesi um sul fate). and concentrat ed.

Th It terial is purified by flash ch : | DG
ot adi ent. of | 10% o 30Bs Sekyh HoRERHBY heTihd CIa AWGOIRG! T A e BelidrsC

77.5% of th duct 136- 140C 26 - ; ?: Found
Jos. 2. "ExabpLE Tean it o O ) g e reckio Gt ety ™ Foun

t en-bun~l ester Ir]rgfeqatﬁu@qe@g BIRRL. TpitalhB aly( droBipsriraiydeahetiyl( dthyl. nrppdny |
] - pi perazi nel-carboxylic acid tent-butyl ester (Exanple 11 ) and 1 g of
Raney Nici:el injsgfoptl. 3bueil. seetbuatyeretiuylapertsl. Jepratylnijenesgd nacpenyl,

initial pressure 054.5 psi. The . 26 July 2004 QL5 :

PCT/ | BO / 00069 r kexoki2obexvh sbeank ﬁ‘e?gr o ﬁB%PémwﬁbR’teﬁ‘ggllﬁ‘%ﬁ %‘r@%‘éﬁ may be
filtrate is concgplratadet Gnginte wit2@al8 € 2T%allbfl. adinopaibgiaatinasiakgemid, M5
(APCl) M+l: Cal c%‘ﬁ'%{}@?e?ffo&oﬁnd 2%8.’?. Anal . “Calcd for Cl SH~3N30~: C. 64. 96:
H. 8. 36; I\t'g 15. 1§vdr§ﬂ".‘Bﬂ;bx@-anﬁ@@e?tikdﬂ.Ex&rﬁ&s1hbludﬂclﬂaronmr‘l/P1:Em1@'ﬂlh¥l43(1di

Ami no pvrido~2,3-djp~~rieidin-2 ,vlamreo) phemj piperazirre l-carboa~t!ic
acid tert-btrti~b-demetbyl-amingp@pyl-substit uti ng

4- (4- ani no- phenyl ) - pi ger.agzing~=% vl € afg (O~ Ie{ ) -alieny] isesdat sitaiptapl e
12) for aniline in Exgﬁp?%e@a‘ 0?@%56[4636.30”)( %i@ltohg product is obtained.

mp 219-220C. M TG 439in3:1 tbaWnchrdPatdms Andhavial od f or
C~~H~7N~0~~0. 5 F@gﬁ% %Lrh%a{l\\%'r&%s 6.56: |~ , 22 77. Fo%nd: C. '?1..35: H.
6.30: N. 27.47. EXédjicent doublg bpnds. Examples ofglkenyls iwelygs. but are not hmited to,
pf~ridoj 2, 3-djptrinridirr-2.tlam.yral plrerrvlfpiperazie-|-carboxylic acid -
tert-bun~It3ester "i’(B“qBélLa@uﬁ'E‘temytlft’F%eéherm' | _
4-[4-(7-ani no- p~ri do[ By3afthRYII fbdenalkynyl.” and (C2-Cjp)-alkynyl is meant straight or

| am no) phenyl j - pi perazine-1-tarboxylic acid .tent-butyl ester (Exanple 13.

) for N-'-pheny bRyehedhainalByldkqysitaioignieo2l 07catbematamsiand BREASE ALY,

0.3354 g (67.9% of the produc conpound 79) i s obtal n 2 dec) .
MBS (APCI) Ml : Chordy Tselfala%‘k%'ﬁjﬂé?“@% ‘?°§‘.d%£5p'3£r?é’f‘? 'O%éiﬁcg% oF ﬁé’g"r\g(y: C.
62.29: H 6.97: Wp&ituedalkEAHAHd afkynfPerdips ficlude4-di¥roBd-24ntenyl and

20 3-amino-5-hexynyl. |
By “atkoxy.” “lower alkoxy.” or *(C 1-C10)-alkoxy™ in the present

invention is meant straight or branched chain alkoxy groups having 1 to 10 carbon

atoms. such as. for example. methoxy. ethoxy. propoxy. iSOpropoxy. n-butoxy,



26 July 2004 WO 01/55147 _; 7_ EXAMPLE 1 ~ PCT/IBOLl/ 00069 |-tent-Buh~l 3
(1-(4 piperazin-1 :vl plrenilamrro) pt'rido~2,3-dJpt~rinridppydly2dod4urea
To a suspension of 0.100 a (0.19" " mmol) of 4-{4-[7-(3-tent-but~~l-ureido) .
5 pyrido[2.3-dJp~~rimdin-?-~"(am no]-phen~~l}-pi perazi ne-1-carbox~'lic
acid tertbutvl ester (Exanple 14) in ? nL of nethanol is added 2 nL of 4 M
hydr ogen oo orsster di oxane to gi ~~e a sol ution. The suspensi POT/ABO1IA0GO T ed at
roomtenperature o~emght. then diluted with dieth~~l ether. The materi al
is collected by filtration to give 0.0941 g_qq_3.4% of the product
(conpound 1), np ?1~C (dec). 10 Ms (APCI) M- 1. Calcd 421'.' : Found 4?
1.1. Anal: Cal cd skeibutoxyHegMNaildxy2 pdiftoxiCR~pehtyd. sop@xyCnedpenly. kéxoBy.37: N,
?1.37. d (total@). 14. 20, Found:,K C. %).40:- H 6.18: N ?1.03: d (total),
| 4.33. EXAMPLE 16-hexoxy,Irhexoxy. ayd 3-mefiylpentoxy. ¢ r ej do)
pt~rido-l,3-dJpt~rin: 'ﬁg&ﬁ&“gﬁc%w* FridndAd ARLNVbR) BERAIthRBzh acafRATT~! i C
acid tert-brth'l ester B~ substituting c~' cl ohex~~l isoc~~anate for
tert-but ~~l i socvasiatyeExamplesinoludeadetvDaridipstanord . “4opinodlkanmy I pmeanscthe alkyl

(conpound 80) is obtajned..np,241 C (dec). 20V PCl 1. Cal cc 7.3:
Found ~-17.°-1. ASQUPEsH “‘P‘g? “t‘f}—’gﬁ!t%ﬂé‘&gf%‘.‘p?@‘{gﬁ .es&&gﬂ‘:“°ﬁ°?’g.38§: N.
?0. ~ 1. Found: C;_fiindflexdfoyb*RlkyldminoalRaroyl™ méahP dranifoalkanoyl group wherein

|-Ct~clolr~~t~l 3-/2-(4 piperazin-|-t-~I E:l cerrt~l anrino)
pvri do~?. 3- dJpvr ithd afhine iysupistituted with B-Cq-Sub 2k giqupgand includes

-1-[7-(3-c~' cl ohexyl] -ureido)-pyrido[? 3-d]pyrinmdin .. "'-ylamno]-phaem-l;

- pi per azi ne- 1- cam&ylamrr@asﬂ'ﬁélde‘%gw&"é@é@mhnBPé‘\-‘}ﬂlBT“f%ﬁJa&gg’]‘

.~ (7-(3-tent-butyl,: hNOQ) 3 RV sH Vo &lols Sudhl8M noJ- phenyl ~ 26
July 2004 WO 01l &Jﬂg&ﬁgﬁ;ﬁgé%}i?%g%%sg%gd pi pef azi n%- 1-carboxylic acid _

t ent - but yl10est er diisograpyipiéobdeetyl. 0. 0871 g (8 i .4% of the product

(conpound 9) is obtained, 200C (dec). NM5.(APCI 1. .Calcd 447..3: .Found
447.3. Anal. Calcd fo 3%@&':&\‘%6*19 .FS~“£§‘)‘ ﬁaenﬁ.éw ’P()éé‘!\/ﬁ&‘.’“‘h%.bé%‘?"“ﬁc@?’l% N,
18.98: d (total hnd dodimel- Found.” C. 48.83: H 6.18: N 18.89: C (total).

1.37. EXAMPLE 18 N~-(4-Flrroro-3-neellr~~l plrenyl) . .
pfrido~2, 3- dJpt ~ri nri dihetegnp’aryJirasans an upsubstipsed aromatigcarbocyclic group having

4-fl uoro-3-neth~~l ani |l i.ne, for_.ani | | : I 0 o, of
the product is oBtHEHHNGE 8 B _n?"h? H‘%glp?%gé?%@hﬁeﬁﬁh& 0 %@ggl}g’l %Lgo%ggﬁsr% ?
70.0. EXAYBLE 19ringdin which@f leafiinglis Sronidti¢ 4e.gl. 0 34-Setrahlyirohbplpthyl; naphtieytyr o)
pt~rido(2.3-dJpt~rrimdin 7 ylJ urea . . - .

anthryl, or phenanthryl). The term “substituted aryl” means an aryl substituted by

1 to 4 substituents selected from alkyl, O-alkyl and S-alkyl. -OH, -SH, -CN, halo,

1.3-dioxolanyl, -CF3, -NO2. -NHj. -NHCHj3, -N(CH3)), -NHCO-alkyl,

-(CH2) CO2H. -(CH2);, CO2-alkyl, -(CH2),SO3H. -NH alkyl, -N(alkyl),

20 -(CH2);PO3H>. (CH2)mPO3(alkyl)2. -(CH2)m SO2NH3. and -(CH2)y, SONH-
| alkyl. wherein alkyl is defined as above and m is 0. 1. 2, or 3. Some examples of

substituted aryl groups are methylphenyl. isoptopoxyphenyl, chlorophenyl.

2-bromo-3-trifluoromethyl-4-nitro-3-aminophenyl. 4-bromobiphenyl, 3-

acetamidonaphthyl. 3-dimethylaminoanthryl. 3.4-dimethoxyphenanthryl, and 2,8-

dibromobiphenylen-1-yl.

9
W

By “heteroaryl"' is meant one or more aromatic ring s_vstem§ of 3-.6-, or
7-members conmining at least 1 and up to 4 heteroatoms selected from nitrogen,
oxygen. 6r sulfur. Such heteroaryl groups include. for example, thienyl, furanyl,
thiazolvl. imidazolyl. (is)oxazolyl. tetrazolyl. pyridyl. pyrazinyl, pyrimidinyl,

30 ~ pyrazolyl, (iso)quinolinyl, napthyridinyl. phthalimidyl. benzimidazolyl,

benzoxazolyl. A “substituted heteroaryl” group can be substituted with 1, 2.3, or 4



1 ~ By substituting N -(4-fluoro-3-nethyl-phenyl)-pyrido['_'.3-d]pyrimdine
", 7-diam ne (Exanple 18) for 26 July 2004

N - phen~~| - p~~rido[?.3-d)p~-rim dine-3.7-dianm ne in Exanple 10, 0.066 g
(47.9% of the product (compound 46) is obtained. np 230C (dec) M5 (APCI)
M+1l: Calcd 369.7?7; Found 369.1. ?0 Anal. Calcd for C1 gH 1 F 1 N60O1l: C,
61.94: H WOOLSSI4Y 72 81. Found: C, 61.8?: H. i.73: N ~?. PCTABRLQOS6%E 20 1-
.(4-Ctloro-plterrv!)-3-/2-(4 Jluoro-3-rrrethvl-phent~lanrino) 2~
pfrido/2,3-dJpt~rimdirr-7 t~lJ urea By subggituting 4-chlorophenyl

i socyanate for tertian'-butyl isocyanate in Exanple 19, 0.0Q g (37% of the
product (corrpoundft«h?gmlws@m!&lionediaqu for “sybstinped eadCispchas 2 dal-cd 473, 1:
Found 473. 1. J 200 for C21 H 16F 1
a1 N0 o, 23 tsapideo Pﬁﬂébl\%do} iodS-spritfgrafidhyigfial ad of 09; H 3.97:
N. 19.65. pc~rnso VOOWﬁ@tﬁAWteE)&J:wgbm@*-n(eﬁn{dn&%etomdncmrméraarmqj— dg3loy

pl renyl am oJ ptr|d0123detr|r|d|~r7 teré br~tx_ urea a
suspensi on of 0. 'iwagnqxgs 4rom Mﬂ)o &ehnch are selecte from nitrogen. owzen or sulfur.

1-tert- but - 3- [gngn@epbpﬁa@,%wa, (ﬁroﬁpf}oﬂbﬂhmﬁ)}foﬂ}%'ﬁﬁéndm@'ﬁi‘ﬂdﬂilh@‘ di n-7-

yl]-urea ( anpl e romet hane i s added O. (1.11
mmi ) of ethyl - dpvr&ﬂmlmﬂﬂd-mmmeirotﬁheyhﬁusmgm@psc&mbq sibstewtedvitnthersamee

bath and treated with 0.Q 33, Mo of acetyl chloride. The
suspension is stgrPP%Hdeéfng%%L"["ég?feﬁ”QFng&?gf rﬁl‘n then filtered. The
solid is washed with gi e&lbe&wrﬁtg?w orTB?clf)alH'lF'@é@n&ﬂﬁbMth& ritefor

conbi ned, washed with water,” driced (nmagnesi um sul fate E% and ‘concentr at ed.

Tpeor;at eri a/l 1I s fused lfmgsd;dgwg‘frasb th 7 oime eaghamphgmbsrstBxamples-inelide gr adi ezt
%'t 0l ~ t
(- 255 B the SR SRR LAt T Sy o iy §84% O

Cal cd 463. 3: Fows}dn&@%faae ﬁbaiuueﬁaéreabsfmmmdmw&arml £6r ¢afpl€Calkéll. 36:

H 6.61: N 23.8. ?0 Found: C. 61. 38: 6.37: | ~. %3.38. MPLE' .2 4 §4 j7
(3-1sopropyl - ur chale jamyno. ydepny, @Qj?lb?”% FMP’G?IrF“RStVP‘S ciuggcyclic groups includ

I ~lJ ~r
sonropyl i Sacy e FRPRRT 2 ARA AR, dld RS ey S B

(69.9~al of the THeoshldcychic ghmpmmcbommmlmmmcrmr@mnd\)&m o3ygenl 507. 3:

Found 507. : 1. 26 Jula 2004 WO 01/5147 -40 EXAVPLE 23 PCI/ | BO1/ ?9,09

| -1 sopropt3 I - 3- (sl pErogen,and S“F“F‘“SIW%F'F‘?F‘&FF frgd to as “heterocyclyl™ or

pt~r|do 2. 3-dJpw - drhHhyIn lidinyl, 1,
4-{4-[7-(3- |sopr(§{[‘)"{¥cE -y%é EZ‘)&“}?M %Ul?&@pend&!ﬂ??m dljr'l gyr\r/o;‘r%]n);lo r‘gményl

- pi per azi ne- 1| - caebahydmﬁxmnabladdﬁmnﬂu’tfhéae }@@twcm@#m way by splstituted

.~ {4-[7-( :-tert ur enyl
} pi perazi ne- 1- ca‘f"ﬁg ¥‘?é zf b \%bgﬁ{leg%gﬁpsgrgg thponcﬁlfg(agl'lq?éwc gr 6%1: E)BP
(27.99% of the m_gxauﬁ&m ?opa@mm ¥i8). a#&etbhlpmemm 14yh Jmﬂ@-télﬂméth\'w:'r@hPCI )
M+1: Cal cd 407.3: Found 407.1, 10 Anal | cd for Ci\ H% l2 (l))
TEA-O. 8- 20HBO  adinyb 3achlong-2-dioxanylyand) 3 5dshyvdroxymorpholino. hese can also bear a

keto group, for instance, 3-ketopiperidyl.

The term “cancer” includes. but is not limited to. the following tumor
types: breast, ovary. cervix. prostate. testis. esophagus, glioblastoma,

neuroblastoma. stomach. skin, keratoacanthoma, lung, epidermoid carcinoma,

large cell carcinoma, adenocarcinoma, bone. colon. adenoma, pancreas. thyroid,

~
W

- follicular carcinoma, undifferentiated carcinoma., papillary carcinoma. seminoma,
melanoma. sarcoma. bladder carcinoma. liver carcinoma and biliary passages,
kidney carcinoma. m_veioid disorders. lvmphoid disorders. Hodgkin’s. hairy cell
carcinoma. cancer of the buccal cavity and pharynx (oral), lip. tongue. mouth.

30 pharvnx. small intestine. colon. rectum. large intestine, brain and central nervous
system: and leukemia.
The compounds of Formulas I to VI can exist as pharmaceutically

acceptable salts. esters. amides. and prodrugs. The term “pharmaceutically



Found: C. 4b.00: H 4.65: N 17.09. E3~AVPLE 24
Cis-3.3-dineth~~l-1-(4-r:itro pherrtl) piperazine 1 ~ A suspg@gli,@lgogj 6. 74
g (47.8 mmol | of 4-fluoro-vitro-benzene and 10.91 g (9~. ~ nmol ) of

ci s-2.6-di nethvl-piperazine is heated at 4~C for 1 hour. The 20 reaction

m xture i s cooled and shaken v~~ith dichl oronet hane and water. The organic
| a~' er i W@OIEH4] nagnesi um sul fate) and concenvated to gi v&8CTABR0069
(>100~0) of the product as a solid. EXAMPLE ' '~
Cis-2.6-dinmetlrvl-4-(4-uitro-pherrtl) pipera2,irre-1-carboxylic acid
tert-btrtvl ester B~ substituting . .

Ci s- ~. ~- di met h~~dccdptaile salts: estpiseamidesAndaragdruas’ asussd hgretn teigrs g those

1-(4-nit h ) - pi ' in Ex . 4 . 0 duct
2 a sol1d s SRS EAEnRoAs i s sy rtides il pRlastother
piperazirre-|- Ciﬂﬁd&gio(ui_\?i bEthapr&ehinvertionwhick afee witBirths ybwyel ¢ fsoungmedical

ci s-3. 6-di net h~ -vitro-phenyl )-piperazine |-carbox~~lic acid
ten- but ~~ est erjufgnentpsuitable-fof yse Wp-contags Wi meIsyes QfagentgMyithout updue; )

2004 WO 01155147 -. =1 .PCT/.i B - . i ™ i
t% A_rrgg%xén. gp}nfgﬁcg Qgg%r%e.caq{dtmé( ﬁLé.Ccloﬁ’gﬁ&xsﬁx%é QHtaéfleas%%X%\%EL :En

Exampl e 17 i.03%¥¢ tct as a solid is obtai ned.

27 4 ~4- (7 Arrrim@efitish @eiplandufibotive forntheluintéhded ubaas mietlers)the zwitterionic

plrent'!J-cis-3.6-dur:etll p%bieraf\zi rre-! -cgrb ~l.i c_aci d‘:tent-b,utlt ',.!Biester

By substituting f@ma whernBossief thecampougdsphibe fgyenppn Theterm “salts, refsts | i ¢

acid ten-butyl X R8. i Qi dridNGehdic FiaARERI0] salls SOFas salt

(~9.8% of the S‘?gﬁ'@gﬁg o@é%ﬁ%éﬁ&?}%ﬁzmc (Gec). M5 (APCI) Mel: Calcd
450. 3: . Found 450fompoufidé/dffthEatRB efo(mulpy These salts cBuUbg prepaesdda pitu during

pvrido~2, 3-dJpt~rurridirr-2 yl am noJ .phepyl J-cis 1. Gdinetlrvl, - .

pi per azi ul 1- cartBefingl ‘§°1é'é‘?‘HXrl£‘P‘{r1r}olﬁﬂ15? Ogét%Pm@ng%gf h”%qaﬁ%lel} reacting the
4-[4-(7-am no- pyrg}rﬂﬂﬁ ZofipBiy il it fédbade YoralifBiOdxample. with a suitable organic or
phenyl ] -ci s-2. 6-di net hyl - pi perazi ne-|-carboxylic acid tert-butyl ester 1 ~

(Exanpl e ?7) f orinmzawhfniﬂhmm/isbl@dpg _tl_g-ag]t@lps! pmé{ep;cpe@?gﬁq saltsiipclpsle thsi e
10 01620 0 (7 SR G B, ke S BB

~4- (ci s- 3, 5- di Nedibdte, igalRitl€ stekirdte.| laurdte) bordte, benzohrniaciate) phdsphate. tosylate,
pt'ridoj2,3-dJpyrimdirr-7 j~lf-urea By substitutiF%
4-{4-[7- (Bt er t -ciwatg meleate.fomapare. sY6¢inatg. @IH5- naphihHate mesylate,

2oL ol - P Mol piofar®; 1k BBloRite; B AREATtioha SEROAMA tife 1AL Whithe DU Y/

4-{4- (7-(3-tert -douippund bfihdabeyy fanbn(a2 has diqyr moiedicitic gioaps.rivfanpioanyal salt
Dbt &l ned 0. 0910 1§ TEaPHADi B bpssen Ehe ST BT IRoRO e 2 4RyifEng
' alkaline earth metals. such as sodium. lithium, potassium. calcium. magnesium,
20 and the like. as well as inorganic bases such as ammonium. quaternary
ammonium. and other amine cations including. tetramethylammonium.
tetraethylammoniﬁm, methylamine, dimethylamine. trimethylamine.
triethvlamine. ethylamine, and the like. Pharmaceutically acceptable salts are
well-known to those skilled in the art of medicinal chemistry. (See, for example,
25 Berge S.M. et al., “Pharmaceutical Salts.” J. Pharm. Sci.. 1977:66:1-19 which is
incorporated herein by reference.)
Examples of pharmaceﬁtically acceptabic. nontoxic esters of the

‘compounds of this invention include C1-Cg alkyl esters. wherein the alkyl group

is a straight or branched hydrocarbon. substituted or unsubstituted. Esters also

30 include C5-C7 cycloalkyl esters. as well as arylalkyl esters such as benzyl and

triphenylmethyl. C.] -C4 Alkyl esters are preferred. such as methyl. ethyl.



M5 (APCI ) M+ : Calcd 449.3: Found 449. 2. 26 July 2004 WO 01155147
EXAMPLE 30 PCTI | BO /00069 4-(4 ~7 (3-Cvclolrext~l-ureido) 26 July 2004
pvrido~2, 3-dJpfrinridin-2-tlanrirrod plrentl~-cis 1,6-dinetlrvl

pi perazirre-1-carbox~~lic acid tert-bun~l ester Bv substituting cvcl ohexyl
i socyanate for tert-buri-1 isoc~anate in Exanple 28. 0.11 ~6 8 560.80/() of
t he produ¥© 0k/851dBt ai ned as a solid. M5 (APCI) Mtl: Cal cd ~PCTABO 904
Qr5.3. EXAMPLE 31 |-Ct'clolret~~I-3-(1 ~4-(cis-3,5-dinrethyl pipera~irr-I
<<~l'). plrentla rirroJ pt~rido(2,3-dJpj~ri rjser-7 ylf-urea 10 By
substituting 4-{4-[7-(3-cvcl ohexyl -ureido)-pyrido[?. 3-d]pyrimdin

2-yl ami no] - phenyinjetion-rAatbeprepaied lacqirdimgac corvehtioaaloathpdss fercixdmplertiy: but y|
ester (Exanple 30) ,for ey

4-{ 4- 7- ( 3- t ent -Bagtion qfiasiagish with 2p alseBols_ 4) p~ri mi di n- 2yl ani noJ- pheny!

} - pi perazi ne-1- car boxylJ i leraniGd : of
the product is obtai n%mg&n%g%ﬂrﬁﬂé%%w&%v %%E%E?ldec) . @%TMS@R/B&MK%&E ?%ﬁﬁs
Cal cd 475.2; FouinderdibndnclidedrRides derived-faom amraordy.cpropan rér-Ceratkyé andres and
pvrido~2,3-dJpvrinridirr-1 _slarrrirrod phent~lf piperazine-I|-carboxylic
aci d tert-brrty-decesians CTE adighvlamingsovheein thealkvi groyps afeciirpisst or
4-[4-(7-am no-p~rido[2.3 20 : . . ) .

d] pyri rni di n- 7- yiranahed)Inghesase pf ssoondaryiamines: the, a5aing may algq be indhe formgf2
ester (Exanpl e 13), br}napg&eghemd&a%xbmtm rogAel. AmidR defiedRéh 1 S
added 0.02? g (0.~4 nmmol) of 60% Sodi um hydride. The cool ed solution is
stin ed for 15 mnimmoms. C|-Caralkylquineaty aminesoargb8] - dialky] seeondary amines are
car bonyl di i m dazol e. The cooled solution is stirred for another 30 njnutes.
then treated ~~-prefarred.gymides obthe compoundspt)the nvepiion pibe|PaRaFE actprding

resul ting,solution i LI gelo) ,gr?m)e{ 1 Or r. then added to —~
col d wat e]ro.'S The tgcc)?'?‘%";ﬁéhg]c&? ﬁqlé%{se‘gagghél trgt@ Hﬁ]&?g{{)‘gﬁh\%xgﬂggfi rst crop of
material . The aqueousTHeitkini aprodig "tréfers toxbmpotnds that dre damdily aransfetthedhe. and

the extracts are dried (rra%gesi um SUIfal%:de%fdﬁgd concent atfzd to give a

second crop of r’rﬁt"@'loi‘_ﬁl.".‘eld‘_ PRI SR2'PAY AhRYf HH“%’GT OF FXATMEE BY ash 30

chr ot ograph“-hva}o‘&qéié"& ddostSmhad] fiiilis. f h8¥6ueh dig/@ﬁssiirin of prodrugs is _

t,
met hanol / di chl oronet'hane durinL 30 mnutes to gi~~e U. 9 g ( 0.4/9 of
the product as greddéddby HigtghiITilapd Sedle WWO'Rroidsegsias oyl DeliveyGysemsd Valis

(APCI) M+l Calc 3. 3. Found 533. 4. .EXAVPLE,33 | - |l opent vl -3-12-(4

pi perazi r¥-1. — lqﬂ?lﬁé’r‘g\ﬁg -‘i%s“ﬂrléfﬂa?ﬁﬁ‘ '—ndﬁ'ﬁre-lff%lcicf ”‘?”)/f'ﬁﬂ ea 5 By
substituting 4- {ffeh: éB Eavak®BE Rophe. Winkdridan PRy ate{ifcad Adiqtiationrandi n

3-yl am no] - phenyl } -'pi perazi ne- 1-carboxylic acid tert-butyl ester (Exanple
32) for 4-{4-[ 7Peramon-Rygssy ] 287 bpthaf which are hereby incorporated by reference.

) - pyrido[ 3, 3-d] pyri mdi n- 2-yl-am nNol - J | BLxd j€1acid
ten-butyl ester in Exﬁa%ﬁgﬁsén%!l@U.‘%%@gggw{‘g(kf%‘)%g?%ﬂ‘g\‘gr%g?x{%%%ound
~1) is obtained, np ?10-213C (dec). 10 M5 (APCI) M+1l: Calcd 433.'_': Found
433.2. Anal. Calc for C23H28N801-''.49 HCO -1.65 HBO-0.1 di oxane: C. 50.02:
H 6.21: N 19.94: d (total), 15.7i. Found: C 49.89: H i.81:. |I~T. 19.74:
Cl (total). 14.74.




EXAMPLE 34 1 ~ 1-(4 Amino-2-nethflsulJar:f'l pvrimdin-S _vl)-etJranol To a
suspension of ~. 0 ~ (29 mvl) 4-am no-2-net hyl sul fan~~t-pyri psdupe004

- car boxal dehyde (Exanple 3) in 150 nL of tetrahydrofuran. cooled by an ice
bath. is added during 20 minutes. ?3.? nL of a 3.0 M neth~"| maQnesi um

brom de solution in diethtl .ether (69.4 mmol). After 1 hour at 0C, another
20 33.2 WOQISSI§2 3.0 M net h~I meanesi um bromi de sol ution i ECRABYA00&Nd t he
suspension is allowed to cone to roomtenperature and stirred overnight.
The reaction is quenched with 100 nL of satygated aqueous anmoni um
chloride, and partitioned between water and eth~'"1 acetate. The organic

| ayer is dried f magnesium sul fate) and cofblnkrated to give 5.34 g (96%
of the product, 25 np 140-142C. NS (APCI) M-1: Calcd 186.1: Found 18.9.
EXAMPLE 35 |-(4 Amino-1-netlrvlistrifarrt'l: pvrinridur-S-vl)-ethanone By

substituting 1-(4-am hyIsquanth jamgi n-5-~' 1) - &t XS (
Exanple 34) for (4-a Ino- th~'"1sulfa yl pyrimdin-~yl )ymethanof
26 July 2004 WO O P N3D1/ 000 e~ and qudgq\

reaction at 80C in ftoluene. 3.7:1 a 2% of the oduct as a solld/g§
obt ai ned. M5 (AP 1. Cal .G und I8&% : 6 1- (4

Am no-2-nretharr rryl ptl=rinrig ~1)- Irano B~ substjit utln_
1- (4- am no- 2- net hyRSul f anyl<g~ri m di one ( pl e 3~
?-met hyl sul f anyl - pyy.i do[ 2. 3- d]pyrlnld n-7- vlanl e in Exagple 8. 9.~ g

(88% of the prodlctyas a solid is anned. hi'S ( APCI 1. Cal cd 200:
Found 200. 10 LH 37 4 ~4-(S A gg:;j 4-a rirro pvrigijodn 2W am rr o)
plrerri~lJ piperaz ne- 1- carboxylic ac tert-bun~l esterN"B~~ substituting
1- (4- ani no- 2- met hanesul f j nyl - pyri ni di H- ~yl ) ; et hanone (EXanpl e 36) for

2- et hanesul finyl - p~~rido[ ?. 3-d] pyri m di n- 7-~~Ian1ne in 1 ~ Exanple 13,
4.04 g (6~% of the produc as a solid is obtained. M5 (APCI) NHI Cal cd

413: Found 413. EXAWP 4 ~4-(7 Anrl. etlri~l X
p~'rido~l,3-dJptrinrjdir ~lanrirro)liplr rr- ~I'J pi peraz rre 1- C rbox~lic
acid tert-butyl est J suspengt N@ ( 14m67T Z0 NﬁO@b
sodi um hydri de i A0 of teﬁ?hhydr f ur an. . IS adHed drop~ IS

g ( 14a6 mvl) ofsdiet hyl Qﬁi t phosp e. Tie TE @re

is stirred at 0Q ~ m nutjes, th roon1tenperat nut es.
cooled/4B\OC an reat ed ?Q (

The m xture is t‘
4-[ 4- (~-acety| .nlno-p~~r| di n- 2- x~i am no) '

phenyl ] - plpera2| *l- carbowl i ¢ aci te t - butyI ester. Ie 37). The
m xture is stirrled room t enper atlyr e Jo~-em ght. and he treated with
wat er and satura aqueous ammoni umdchl ori de. The resul |ng solid is

collected b5~ filthtation and washed Zith ether to gi ~e 069 g (80% of the
product. M5 (APClI > M : Lal cd =1 36:0Found 436. 26 JWRy 2004 ¢

F _ .
N AN
UL, o 00
= = |
HNT N7 N7 NH )\/ % SN




WO 01155147 _:1i_ EXAMPLE 39 PCT/1BOA /00069 4-(4 ;7

(3- Cvcl ohexvl -ureido)-.i-nretlr~"| 26 July 2004

pt ~ri doj 2, 3- detrlnrldllr-Z t ~l anri noJphenyl f - pi perazi ne-1-carboxt.lic acid
tert-butyl ester B~ substituting

4-[4-(7-am no-~-net hyl - pyrido(?.3-dJpyrimdin-2

yl am no)woleessi4Y - pi per azi ne- 1- car box~~lic acid ten-bun~I EgTﬁﬁmﬂﬁyﬁnple 38)
for

4-[4-(7-am no-pyrido[ 2. 3-dJpyri m di n-?-yldit no) - phenyl | - pi per azi ne- 1car boxy
lic acid tert-butyl ester in Exanple 16. 0.199 g (4?% of the product as a
solid is obtained. AZS (APCI) M| : Calcd a6l: Found 561. 1 p EXAMPLE 40
1-Cyclolrexf.~l 3-j~nretlri~l 2-(4 piperazur-1-vl phenvlamno) p yrido
j1,3-dJpyrimidin-7 ylJ-urea By substiTabldé h¢ront’d)
4-{4-(7-(3-cycl ohexyl -urei do) - 5- net hyl

pyrido[ 2. 3d] pyri m di ne-2-yl am noJ- phen~| ~pi per azi ne- 1- carboxylic acid
tert-butyl ester 1 ~ (Exanple 39) for

4-{4-[7-(3-ten-butyl-urei do)-pyrido[3, 3- i m gi n-?yl am no] - phenyl } - pi per
azi ne- 1- car boxyl i ¢ NIC t-butyl estMr EX

(compound 12) as a koLL i s obtained./ﬁgr2 ). PCI') MflL: Cal cd
4b1: Found 461. 2INIS- Met Bt | -

piridojl,3-dipfridlaridirr-7-t+ anrlrL; By substl
I -(4- amru)3-
4-[ 4-(5-acetyl -
acid tert-but~~I
solid is obtaineg
2-Metlrarresr~I

xyllc
2~ M5 ) N%l N ch 2a :
i~ ~l -~-nretJryl r| 12,3-d/ptrinri N7 ~Ia
substituting ~- ~~I-7 nethylsul -pyrido(?.3-d]pyrimdin-7 vlanlne
(Example -1 1) 2- neth~~|su|fany pyrido[ 3. 3-dJp~ din-7-ylamne in

30 Exanple 8. 0.8~ ~~ (803% of the productitas a solidHds obtH ned. 26
July 2004 WO 01155147 46 M5 (APCI) M+l : Caicd 223; Found Z73 EXAMPLE 43

PCTI 1 B0O1/ 00069 4 | 4 o- S—nreIIr 0~Z, 3-dJpvri am noJ

phenvl J pi perazure|fl-cgrbo ~~I|c aci |ter b n~ I ester |B§/ tltutl ng

?- met hanesul fin ¥ Qﬁw Wie 42)
9

for 2-nmethanesu yr|n1d|n 7- anln. in Exanple 3 0. 33

g (209 of the  p .suct asHN"S M-l: @A TEFA36:
Found 436. EXA 44 10 44j4 7 -ietleyl
pvridoj 2, 3-dJpv di-1-t 'arboxyl cid

tert-butyl ester ing

4-[ 4- (7- ani no- hyl - py™do[ 2, 3dlprri mi di

yl am no) - pheny - pilper azi ne- 1- car ox~ ic acid tert uty ester (Exanple 43)
n

for N~-phenyl - do[ 2. 3-d] pyrim -2.7-di am ne i nple 10. 0.17 g
(45% of 15 the roduct as a sollq¢L§\obtalned VS (A CI) M+l Cal cd ~3~:

Found 53~. - 3 0o 14 18

| A A A
)\N/ Z>NH HN N I NN N
O g H v

y

2

HN N7 o

e SRR G
O)\ " ) 18

16 17



EXAMPLE 4~ |-ten-Butyl 3 ~S-netltt'l Z-(4 piperazi-I _vl phent~lanru:o)
pvridoj Z, 3-dJpvriridi-7 ~'1J urea 20 B~ substituting 26 July 2004
4-{4-[7-(3-tent-butyl-ureido)-~-nethyl-p~~rido[2,3

d] pyri m di n-2-yl am no] - phem } - pi per azi ne- 1- car boxyl i ¢ aci d ten-butyl ester
(Exanmpl e 44) for 4-{4-[7-(3-tent-but~~I-ureido)-pyrido[2.3 )[B~~ri m di n- 2
yl am no] -WWOMSSIA? pi per azi ne- 1- carbox~lic acid ten-butyl es?’g?r N4l e
1~, 0.070 g (72% of the product (conmpound 4) as a solid is obtained. np
230-Z32C 2~ (dec). Ms (APClI) M+l : Cal cd 43=ij6-Found 43~. 26 July 2004 WO
01/ 551 47 -47 EXAMPLE 46 6- .Fluoro-2-netlrvlsuljanvl 8H pvrido

] 2,3-dJpvrinridin-7 one PCT/I1B01/ 00069 ‘A solution of 1.74 g ( 10.33 mmuol)
of (diethoxy-phosphoryl)-fluoro-acetic acid ethyl ester in 20 niL of
tetrahydrofuran is cooled to -78C and tabletlgqdont’rd)pwi se with 12.9 nL (20.6
mmol) of a 1.6 Msolution of n-but~~l lithiumin hexanes. After stirring
for 30 mnutes at -78C. the solution is treated with 1.74 g (10.33 mmol ) of
4=am no- ?- net hyl sul f anyl - pyri m di ne- 5- car boxal dehyde (Exanmple 3 ). allowed
to warmto roomtenperature. and stirred overni ght. S treated
w th saturated aqueous.a ni um chl ori de. . IS

collected by filtrathon> shed vmthNdi} y g (92%
of the product. M5 (APCLX_Mel; Calcd ? 1i3: | NH

Clrloro-6.JirroroHdN- mekTrvisul NHrryl
substituting 6-fl ykro-2- rrethyl/&lfan
(Exanpl e 46) for pt hy | sul¥anyP- 8K n- 7-one jn
Exanple 6 is obta d 1.86 (85% hroduct As a sol 1Y, MS (AFCl ) MH1:
Cal cd 230. ?37?; Fopnd 230. [232. EXAMP 48 20(6- Fl uoro- Zenret hvl gyl fani |
pt~rido~2, 3-dJpi ~mynridi need ylanrirng By subggituting

7-chl oro-6-fluorg-2-yet hyl sul fanyl -gyrgo[ 2. 3d] pyri m dine { Exanpl e 47) for
7-chl oro- 2-met hvisul fanyl - pyrido[ ?.B3d] pyrim dine in Exardple 7 is obtained
0.29 g (90% of t product as a soli M5 (APCI) ML: @kd ? 11: Found
211. 2~ EXAMPLE 49°6- Fl ues o- 1- rretlrar"FesrrIfzonvI pvrido) | ~3-djpyrimdirr-7
ylamrre By substltutlng

6f|uoro’7methylsul ridof 2. 3- =7 ylam né ( Exanpl e 48)
for ?-nethyl sul fany lpyrl doL 3-d] pyrl i | ami ne in 0.26 g
(9~% of the proom@ HI s edh (APCI) Caltd ?27:

Found 227. 26, Ju]y 2004 WO 01l 5514% P 0 4ANH4- (7

/0
Arir:o0-6 Jluoro pgrixdoj |, 3-gNptFonr i l&{) d)) pligerttlJ C|s/§
id tert-jbrrh Qr B~ s Qting
d] p~ ri?’/clin7~l '

2,6-dimetht~l pip 7i e- 1- caf boxyl i
- & yrido(.. e (Exanpl e 49)
for 2rrethanesu|f| ~-1- p~~ do[ ?.:-d] p~~r|m in-7-ylam neé i n Exafiple ?7.

0.040 g (63% of ; produc as a s is ostthi ned. MBS\ APCI) I
Cal cd 468: Found| 4 EXAVPLE ~ | E \

_.O)\ ):

@ @ o
Q) Q) '

26 H 27

[N
]



4- ja-j7 (3-CQclolr~t~~l rrreidb)-6 Jluoro pt~ridoj? 3-dJptrirrridirr-2
‘larrrirroJ 10 pherrt~lf-cis-1,6-dintetlrf~l piperazie-I-cgghayobog acid
tent brrti~l ester By substltutlng

4-[4-(7-am no-6-#l uoro-p~rido[' _.3-d]p~rimdin-?
ylanino)-phenyl]-cis-Z.G-dinethyl pi perazi ne-1-carboylic acid tent-butyl
ester (Eweapl/ss18D) for PCT/IB01/00069

4- (4-(7-am no-pyrido['.3-d] p~~rimdin-3-ylam no) - phenyl Jpi per azi ne- 1- car box
ylic acid tent-butyl ester in Exanple 16. 0.710 g (74% of the 1 ~ product
as a solid is obtained. M5 (APClI) Mt1l: Calcd @3: Found 593. EXAMPLE ~?

| - Clcl ohext~l 3-j1 /4-(cis-3.5-direthvl pipera;,irr-! :t'l) plrentlarirrod
G/Yrroro p~~ridojl,3-dJpvrimdi-7 ~~If-urea 20 By substituting

4-{4-[7-(3- cyclohex~ 1-urei do) - 6-fl uor gaydy 1 i(elstlr @) 3dJIpyri m di n- 2-yl ani no] - ph
en~~| }-cis-?.6-di meth~~ 1-piperazine-1l-carbox~~lic acid tert-butyl ester
(Exanple ~ 1 ) for

4-{4-[7-(3-ten-butyl-ureido)-p~rido[2. 3d]pyrim din-2-ylam no] - phem~i } - pi per
azi ne- 1- carbox~lic~acid ten-butyl ester nple 15. 0. 0 ~~01 of

t he product (conpound s a solid i obthi ngd, 2; 75@ VS
; mo 0%%55141/ %/ NHPLE ~3

(APCI) M+l: Cal cd 498" 493. 26 \ul
PCT/ 1801100069 4- (’ggnfi Cycl openhHNur eiNdo) - néﬁﬁyl
pvridoj 2, 3- dJpvr g I irrgiyplrer: pr /#a
acid tert-butyl egqter By substjtuti
4-(4-(7-am no- ~-gethyl - pyri -3B- i mdin-2Zyiamn

| - phenyl ] - pi per a | -car oxyllc -Cld tert-butyl ester (%&anple 43 ) for
4-[:1-(7-am no-p do( 2. 3- p~rinLd| ?-yl am no) - phem=L¥<pi per azi ne- 1car box
viic acid tert-but)~l ester in Exa 3. 0.18 g (~~%9 of [the product as a

solid is obtain (APCI) M+1: - A47. Found Q4 EXAMPLE S=1
1- C~cl openti ~I - -j~-nretht~l-1 (4 m

erazirr-1=t~l
pl renyl anrirro)p~N1do~2, 3-dJpyriri del-7 yIJ urea By‘th§tituting
4-{4-17-(3-cycl op@ntyl @sei do) - ~ m&t hybpyri¥o[2.3  © 3

d] pyri-m di n- 2-yt am no] - phen~~| ~- pi perazi ne- 1-carboxylic acid tent-butyl
ester 1 ~ (Exanple ~3) for '
4-{4-(7-(3-tent-buty} o1 0
} - pi perazi ne-1-carbo
(70% of the progﬂg
M+1: Cal cd 447: Fo

rre-l-cgﬁbéxglic

§m di n- 2 ylanino]-phenyl
in Exanpl g 08 ¢
234C Eﬂsc) N§ (APCl)

nd 447 E LE §ﬁ‘ 4- (4- N H
J3- (3- Hvdr ox7~=pgBps; | ) -t r rigi doJ! , q#pfgmgrrrldlrr-Z y' | anri nof
pl renfl) -piperagj’ﬂ 1- carE6k~I|c tert br ester substi gt g
3-am no- 1- propand or c~ckopenty f ne. and-Sodi um ertﬁars but ¢xi de for
anple 3?. 0.1?9~1!g (~''.2% of theS Rroduct a~solid

sodi um hydride in
is obtained. ' ' NS (APCI) M1: M223. 3 Found @3.=. EXAWPLE ~6 |- (3-
- -Htdroxy propt~l -3 ~2-(4 piperlazin-1-t~l plrerrilanino) p~rido

Jl 3-d/p~rinridir ylJ-urea B~~ s ituting the product of Exanple in
Exanple | 5. 0. 107 g of the 30 product (conpound 81) as a solid is
obtained_ np |8 c) 3 26 July WO @i155147 -50 MS (4PCl} Mri:
Cal cd 423?: Found 423 EXANPLE 57 PCTI 1 B0O1/ 00069 4-(4 ~7 (3-Cvclolrex~~l
3-met hyl ureido) pvr| djpy~rinridin-2 ~lanrirrojplr AN
pi perazirre-1- carb?;E:Il ég d tert-buh /ﬂ\ o
HN NT NH ./I\'/)\N, NN /l\:
w2 ~ ‘/K /K — HN [e)

| o 2 HN S0 |
N _ - ] x
"N RNy ) N
34 Moo | 36 O



B~ substituting Ir-nethyl c~cl ohexyl am ne for 3-am no-i-propanol in Exanple
~~. 0.1932 g (7' '.7% of the product as a solid is obtained@abﬁyéﬂﬁxj)
M+1l: Cal cd a61.3: Found Q61.7?'. EXAMPLE 58 1- . .
.Ct'clohext~l-1-nretlrv!-3-j2-(4 piPerazirr-1-vl plrerrylanrirro) ptrido 10
]2,3-d jpyrimdin-7 yl j-urea By substituting the product of Exanple ~7 in
Exanpl e Wwo018s5i464 .g of the product (conmpound 65) as a sol iRFTABOERAE? ned) np
177C (dec)., M5 (APCI) Mt1l: Cal cd 461.3: Found 461.2. EXAMPLE 59 1 ~ 4-
_(4-(7 J3-((S)-1 Hvdro~~t"'nmetht' 1 3-methyl_jptrriJ)-ureidoj pfrido
]2,3-djpvrinridin- .2 _tlanrinof plrenvl) piperazine-1-carbo~~~lic acid
tert-buh'l ester By substituting (S)-(+}-1eucinol for 3-am no-1-propanol in
Exanple ~5, 0.1048 g (39.1 %9 of the product as a solid is obtained. 20 M5
(APClI) M+ @ Calcd ~6~.3: Found ~6~. 3.T,5pAMReR 8
1-((S)-I-Hydroxynetlrfl-3-nmethtl-burfl)-3 ~1-(4 piperazirr-1.vl

pl renvl am no) pt~ridoj?,3-~djpvrimdin-7:t1l/ urea B~ substituting the
product of Exanple ~9 in Exanple 1 ~, 0.080? g of the 2~ product (conpound
83) as a solid is obtained. 18~C (dec). (ARCl) Mrl: Calcd 46. 3¢ Found

4b5. 2. 26 July 20§ 147 PCT/ ¥B 00099 -~ 1 EXA BBl ~4- (7
(j1-(4-Metlry! pipeflaziy-1-; I)-netlragﬂyl}— iaof pvridoj2ll3
dJpvrimdi n-2-vl grrTTRY pRENYNH pi azi he- 1Ncar Bbxt . | ilNacl !

ester Bv substitufing N nethyllpi perak] xn0- 1- ptopanol in
. the product as#a>solid i ENGbT@ n§d. MHP: cd) 48. 3:HFound
Q48. 3. EXAMPLE 2 4hMetlrtl tpi perakgrre-1-carbec-lic (dl2-(4
pi perazirr-1 yl pRén~l anrif{oYpvridoNj 1, 3-dJp iridirrd t1J-ani’de 10 By
substituting the product of Exanple 61 in Exawple 15, 0.1194 g of the
product (conpound 84) a solid is obtaingd. np 200C (dec).3M5 (APG )
Mt1.: Cal cd 448.3; Found 448.2. EXAMPLE 63 4-(4-(7 j(1 Morpholira-4-~~I
nretharroyl)-anrinod pvridojl,3-dJpyrinridirr:21 ~ ylanrirrof plirerryl)

pi perazirre-1 -carboxyli cid tert-butyl ester By substiﬁ rphol i ne
for 3-anino-1-propzﬁgl n anpl e 5~. t as a soljid ifs obtained.

M5 (APCI) M+l: Cal 5 : Aqund ~3~. 2|l 64 20 NZ SNT OSNH

Morpl rolirre-4- cHYbox¥i i cNaci Hj2-(4n‘ INT - INH ! HWNnvPan:ir:o)
pvridoj2,3 d jpvegNaridin-7 ?nide By substitutjng roductVQPiEéanple
63 in Exanple 1% Ofl 137 BMOf he @f douct (canpoural B5) Jas a solfd is .
obtained. np |9 ec). EBJ(APCI) M11. Cal cd 43~. ?: d 43~ 2~
EXAMPLE 6~ 4- .. (4-j7 (3,3-Diprop ureid

pvridoj 2, 3-dJpvrimdirr-19 anrinod pl renvl f pi perazi ne-1 - car boxi aci d
tert buty! ester By sulastituting dipropyl ati ne for 3-am no-#propanol in
Exanple ) the product as a solid is obtained. 26 July 2004 WO O1/55147

PCT/ 1 B01/ 00069 _j?_ MS (ARCI) M+l: Calcd Q49)3: Found (49. 3.
: : N= N

N N NH
EN#O
:
N CH3

> L
“ . . ) [: :]

4
h. 3 HCI

N

| HN
o 2 '
'HN/l\N " NH HN

Z HNT Y0
I).\

N
N~ N




EXAMPLE 66 3-~2-(4-Piperazin-1-t'l phert~lamrro)
ptrido(2,3-dJpt'rimdin-7-t~J |,l-diprop~'| urea B~~ substisaihipgodse
product of Exanple 6~ in Exanple 1 ~. 0.1278 g of the product (conpound 86)
as a solid is obtained) np 190C (dec). NiS (APCI) Mt1l: Cal cd 449.3: Found
449. 2. EXAWPLE 67 4 ~4-(7 ~~1-(4-Boc piperazirr-1-t'l)-nethanot'|J am no)
pvridoJI“@nﬂgﬁkginidin-210 ,t'"lanrino) plrerrflJ piperazi poanasenennboxylic
acid tert bun’| ester Bv substituting Boc-piperazine for 3-am no-1-propanol
in Exanple ~5. the product as a solid is opbtained. M5 (APCI) Mtl: Cal cd
634. 3; Found 634.3. EXAMPLE 68 1 ~ Piperazﬁrre-l-carboaz~lic acid ~1-(4
piperazirr-1 _tl plrerrt~lanrigro) p~'rido~2,3 dJps~rin:idur-7 ylJ am de Bv
substituting the prydu oRyExanpl e 67 in Exanple 1 ~N90.69342Xg of the
product {conpound 8 dqgg:;:ggiid i s obtained. np ?20C i;;iﬁjt&g\(APCI) Vi1
Cal cd 434.7?: FOMN“43NI. "N 20~K$tAMPLE 69 ~-(4- . HN7 N "N° "N—CH,

J3- ((R) - 1- Hvdr oxviret hyl - 2-net I rt4 | propel ) - urei doJ ! 7
pvrido~l, 3dJpyrifit®ya-1:t~lanrirrof plrertvl) pipe
acid tert-buh'l ¢r B~' substituting (R)-~~aling
in Exanple ~~. th¢ product as a solid is obtained. W& (APCI) MtlA _Cal cd
1.3: Found 1. 3. N26 July 2004 WO 01/55147 _j3_ AVPLE 70 PCTf I BOL /00069
1- ((R) - 1- Hydr o~ yl -2-met hyl propyl)-3-j2-(4 piperqzirr-1-tk|

pl renvl anri no) E§$E$0j2,3-deyrinidin-7 yl J-urea Ey sybstituting’the
product of Exanptg”69 in Exanple 1 ~. 0.0639I£%II H’ ?ggct (conpound 88)
as a solid is obtain q% mp ?00C (dec). M5 (APCI) MmHH: Cal'cd 41.3: Found
451. ?. EXAVPLE 71u4-?4 j773,3-Bis-(2-!'r~"dro~~~-etlt~~l)-rrreidod
pvridoj2,3-dJpyri@Qridirr-1:t~lanurrofplrerr~~l) piperazine-1-carboit~lic
acid tert-buh~l ester 10 B~~ substituting diethanol am ne for

3-am no- 1- propanol i ~5, the product as a solyaX 'gghEtNB

(APCI) M+ : cCalcd . 3;]{ Foupd 553. 7. EXAWMPLE 72 |, -Bjs-

.(2-1rydroxy-etlryly~<Q+} :perazidg-1-t' 1 plrept, b4 ~rjdoj 2,3
é& S bs?ﬁﬁﬁ?{ N

15 dJpyrimdin-7"yfJ urea ihg the prodlgt of  Exanpl e ¥y n
Exanpl e - 15. 0..09 of the prggﬁct (conmpound 89) a= solid is obtained.
np 18~C (dec). N\ Cl) Mrl: cd 453.2: Found EXAMPLE 73 20 6- _
. Brono- 2- et hvl s ! ‘

mrof ) of 2-net hanejsul fanyl - 8H pyri dg[RCB-d] pyri m di

‘rre-l-carb%??‘lic

. TH ’
far 3-am no-‘ttipr opano

7-one (Exanple 5) in

130 mL of DVF is ed 5.00 8.1 nmmol) of N-bro ccinimde. The
resulting suspensionf{is stir at room t enper at urle over ni ght and
concentrated. Th idis triturated with hot wat t hen washed ?6 ith
i sopropanol to gie 6.~9 g (79.49% of the product & %3§9|id. np 266- ?70C.
I
O
CH,NH,
SO,CH,
N7 | 0
H NH HNJ\\N N” “NH
CH,CHNH, §7° Ci =5
CH; NH,
Br -
C=
N



EXAMPLE 74 6- -Brono-7-chloro-2-nreth~~lsnlJarryl pyridof2y3ydIpgvrinridi ne
B~~ substituting the product of Exanple 73 in Exanple 6. 2. %% iy 2004£2% of
the product is obtained as a solid. 26 July 2004 WD 01155147 -~4 M5
(APCI') M+l: Calcd ?89.9: Found ?89.8. EXAMPLE 75 6-
.Bronco-2-rrretlrylsu~arrvl pfrido(1,3-djpvrimdirr-7 ylamrre
PG' T/ | BOW:89p64BY substituting the product of Exanple 74 pOT/ABEMDIE 7.
2.09 g (82.9% 5 of the product is obtained as a solid. M5 (APCl) M+1:
Cal cd 271.0: Found 270.8. EXAMPLE 76 6- .Bryco-2-nretharresrrlfinvl
pvrido~2,3-dJpvrinridin-7 t~larrrine By substituting the product of Exanple
75 in Exarrple 8. 1.81 ¢ (81;@?{9 10 of the, product is obtain Q.a a solid,
np 245C (dec). MS (APClI) Mt]1: <Cal cd 287.0; Found 286.8. EXA %7 4-~4-7
3

An:ir:o-6-brono-pyrido yrSeéEldin-2 vlantirro) r Pp€}GHi ne
1-carboxylic acid ter ’—bu 3l yster 15 By substltutl ng IX?hel ro\ol cl of °
Exanpl e 76 i n Exanpl 44. 4% of the pr I, i A Bs a
solid. M8 (APCl) cﬁlcdh5oo Found 500.0. EXANPLETYS 4 Nu

j 6-Brom-7 (3-c_~cl Ire~y| urei olo) pvrido(1, 3- detrlq]_gldlrr-z 1t1 amni noJ20
pl renyl f - pi perau 2~ 1¢ar box~t ~I €&&Qacid tert-buh~l By subsSOt,GH-.ng t he

product of Exanpl in Exarrplé , 0.1160 g (46.4% of the prodict
obtained as a soli M5 (APCI) ! 3 Calcd 625.7?; Found 625.1. EXAIVPLE 79
2~ I-(6-Bronco-2-(4N per Ar-1-t-~l plrenylanrirro)

pl'rido/ 2, 3-dJpvr irr-7 ylJ-3 ctclolre~~l urea B~ substituting the
product. of Exanpl in Exanple 15, 0.0886 g (77.0% of the product

(conpound ~~) is o a| ned as a solid. np 195C (dec). 26 July 2004 WO
01155147 j M5 (APCI) Mrl: Cal cd 5?5.2; Found 525.1. Anai. Caicd for

C24H29Br I N80l - 1. 64 H%& ilesgg’tal!'@ con‘;p70u41@s 317the eenbiaveonl 8hth;arédl , 10. 44.
Found: C. 46.53; H. g | ~'. . 15. EXAMPLE 80 PCT/ | BO1/ 00069

4-~4-~6-Brorr: ocﬂcqrspa;ssgdt b\bEmynulm} anejude. ibwr arg dodlimitgd Hb,ﬂpqﬁquppug s in
ERh i I T TR
5 amide analogs, and prodrugs thereof. | ‘

The compounds of the present invention can exist in unsolvated forms as
well as solvated forms. including hydrated forms. In general. the solvated forms,
including hydrated forms, are equivalent to unsolvated forms and are intended to
be encompassed within the scope of the present invention.

10 Some of the compounds of Formula I have one or more chiral centers, and
can thus exist as individual stereoisomers and mixtures thereof. Other corhpounds
can exist in more than one éeometric form. This invention includes all optical and
geometric isomers and forms. and mixtures thereof. Racemic mixtures of
invention cdmpounds are readily resolved into individual isomers by routine

15 methods such as chromatography, fractional crystallization. and classical
resolution using optically active acids and salts. The individual isomers can also
be -prcpéred by chiral svnthesis. including chiral hydrogenations and the like using
coxﬁme_rcially available chiral catalysts.

The compounds of the present invention are useful for treating cancer ( for

_ 20 example. leﬁkcmia. and cancer of the lung. breast. prostate. and skin such as
melanoma) and other proliferative diseases, including. but not limited to,
psoriasis. HSV. HIV. restenosis. and atherosclerosis. To utilize a compound of the

present invention to treat cancer. a patient having cancer is administered a



(4?.99% of the product is obtained as a solid. 10 M5 (APCl) Mt1: Cal cd
599.2; Found 599.2. EXAWPLE 81 1 ~6-Bronro-2-(4 piperazirr-Ia¢uty 2004
plrerrvlam no) pvrido~2,3-dJpvriiidin-7 ylJ 3 tert-butyl-area

B~~ substituting the product of Exanple 80 in Exanple 1~, 0.0481 g of the
1~ product (conmpound 91) is obtained as a solid. M5 (APCI) Mtl: Cal cd
499.2: FOWQIOMBHMI. EXAVPLE 82 4- - (4-~6-Bromp-7 (3-nretl r tEFIBPHAU08Y)
pvrido~2, 3-dJpvriridin-2 =vlarinold-phenylf. piperazie-I-carboxylic acid
terl buh~l ester 20 B~~ substituting the pr@duct of Exanple 77 and

met hyl am ne in Exanple 33. 0.170 g (29.9rb) of the Rpoduct ”s obtai.ned as a
solid. M5 (APCI) therapeutizaliyefiective mmawe of g phermaegipgally a5 Rtable cpRoMIcn (4

pi perazirr-1-t'1 plreuvl ant| - L dQhZeg3-dIpvrinridi-7 yl/ 3 tetlrvl-area
B~~ substituting® ﬂB“ﬂP%Bﬂé‘#%?‘B‘ﬁ%ﬂg%’%’dsz in Exanple 15. 0:0963 g (69% of
t he product (conpound A9 theBeribddimearofabisanwmtipd is MBethapof tpanng patieWs| cd

457. i : Found 4~7. i .. 26 July 20Q4 WD 01155147 -~6 Anal. d for C I
9H~ | Brl N801- 3syifsring fnzozdue?scsé?vsé.%wai? .smjqoth puggle C%. Pm@@ - HBO,
8.71. Found: C ' fthin b 6f & prédent inRerfifbn dBQIvAy InhibiEXdWWRlaE 84
PCT/ 1 BO1/ 06069 4%192‘?‘("?9"%6?}4%@?%? E%" nCO puri do~2. 3-dJpyrintidin-2 =yl antino)
plrerryl J cis-2. émdothtretdcieytellyprphifesationtand migeationx T he methad eatatiphibideg ¢ ~|

ester Bv substitutin_ the product of. anpl e, 76_i : 3.0 g
(63.19% of the pregHBr S?‘Q°@‘d¥‘5§°ﬁ%&l‘°&§°%‘°§g??dé.zr ’R}g}i“m Aﬁiﬁsw@gc 528. 2;
Found 528.2. 10 EXANREBnianfiof dcothpolfiaTForm(ls | &5 Vi taud subjact &i mke}l of
ptrido~2,3-dJpt~rin:idur-2-t~lamnoj pheiryl)-cis-2,6-dinmetlryl

pi per azi ne- | - car reatyrent “Subjdct @nd “patiant]. ag Usedrhepgin.ds p MMl HEh 2R hymaRuct
of Exanple 84 in Exanpl e 10,0 .17 &9 5:6n BiRAICIuch 55 @Risainged as
2 solid 18 Ve (Rﬁdqégp‘ﬁﬁ'l“]d:gs E%F%%géﬂgé‘% 4 cBiiphilién BiRRUCch B A

| -~6-Bronp-2 ~4-¢gks-3..i-dinetdrt~l pipera;,in-l-yl) plrerrylanrinod

pi ~rido(2,3 ddpyrintidirr-7 t'l)-3-tert-btth'l-area B~ substituting the
product of Exanpl e 85Tha cesapapads of the PfG?%%e@"%ca(‘%.fB%&Sﬁedtaﬂg pr oduct

(eomound, 54) ! 2 SRLLARH,3 g2 g o Tgf s s ARGl c
44.28: H 5.7 ': irhhsdedna ahd rédtal aitifBiratou fidwillhe racegpizegito thopeskilled inthgg:
a1 49'15 20 ‘a]ulilt[)l/at %l?eof%ll\geil?gléc?sgég Zorgggal\%%rln%?gg §59 chJactive component, either
a compound of Formulal ora corresponding pharmaceutically acéeptable salt or
solvate of a compound of Formula L. '
A further embodiment of this invention is a pharmaceutical composition
comprising a compouhd of Formulas I to VI together with a pharmaceutically
20 acceptable carrier. diluent. or excipient therefor. For preparing pharmaceutical
compositions with the compounds of the present invention. pharmaceutically
acceptable carriers can be either a solid or liquid. Solid form preparations include
powders, tablets, pills. capsules. cachets. suppositories, and dispensable granules.

A solid carrier can be one or more substances which may also act as diluents,

flavoring agents. binders. preservatives. tablet disintegrating agents. or an

B L
W

encapsulating material.
in powders. the carrier is a finely divided solid such as talc or starch which

is in a mixture with the finely divided active component. In tablets. the active
component is mixed with the carrier having the necessary binding properties in
30 suitable proportions and compacted in the shape and size desired.

The formulations of this invention preferably contain from about 5% to
about 70% or more of the active compound. Suitable carriers include magnesium

carbonate. magnesium stearate. talc. sugar. lactose. pectin. dextrin. starch. gelatin.



EXAMPLE 87 4-(4 ~G Bronco-7 (3-ct~clolrexvl-ureido) p yrido j2,3-d
jp~'rinridirr- 2-i'lanrinoJ plrerrvl~-cis-2,6-dinetlryl 26 July 2004

pi perazi ne-1-carboxylic acid tert-brrn'l ester By substituting the product
of Exanple 84 in Exanple 16. 0.1750 (70.7% of the product is obtained as a
solid. M5 (APCI) Mtl: Cal cd 653.3: Found 653.3. EXAMPLE 88

1- (6- Br onapoudsstdy- (Ccis-3,5-dinetlt~l piperazirr-1.t"'!) plr AQHIBOMIOGED r 0J
ptrido~2, 3dJpvrinridin-7 y~lf-3-cyclolre~~~! urea 10 B~~ substituting the
pr oduct of Exanpl e 87 in Exanple 15. 0.1614~9 (9~.4% of the product
(conpound 9~) is obtained as a solid. np 198C (dec) M5 (APCI) Mtl: Cal cd
3.2: Found 553. gagatfith. mehlvielllote, Q‘é’dihhfd%lﬁbkvﬁfdth\acelﬁldﬂéﬂ&m»ﬂﬁleHﬁ& Wik
4522H581I11623C:I 14.17 FoundC4523HE%2N
16. 08: C1) 13. S@coEXumevPard the lnhezApre(mqﬂ fegndon,prabRss are capsules. whic

pvri dof 2, 3-dJpvri | s ne in
Beanpl e 0. 1. 15sluge e fofatipyidn O BREL{EcMonuAasiid ticapGudae HalcRaidd 7
245-248C. ~0 N&Mrb\'lma@bmd ui%xcb th&aeutivng @BHodent WML Withoutlother
~2-(4-Fluoro plJeerivl anrino) B ri do=2 ﬁ |nr|d|rrtt}/\“h § arl

rorpl eol i -4 yl casHexss issyoropids &Qasﬁ'ﬁlﬂé"trﬁh‘tc YRR HFSdRY B B HPFEB9 and
3-rnor phol i n-4- Bp:ltse 3wders Eapddis. pil{HBadlie®. and t he
pr oduct (conpou%d(g %tgaﬂ& Rize éyglr&#;glcglgefq?ol [ dp g S%JC M5 (APCI) M+1:
Cal cd 426. ?: Folmrzdmt?ﬁambe usea@ssduq/dczaagqfqmsaw@ﬂiﬁqr oraladmygistragen.cd for C-

2304, EXAWPLE 9 152 f rg@a/rwg@ggpqsnoges( Flop iige B%’évﬁ%gh Qafﬂ“‘g’e 8P farty

pvrido~l, 3-dJ pV{c‘xd"hﬂ"cEﬁdeZoY kdcod Hude N VeifiRy meRéd. fayid the atti®a cBmponerrsd i t uting
t he product of Examnple 89 and 2b gdroxy ethylam ne in Exanple 32. 0.081 | ~

(40.3i) o0 the qhspmtsndthmqptmn themein. 8s by sumingd T bemgl t%h?raosmuzgs‘%ec

10 M5 ( APC . Cal cd, 343, b0?:
C 56. (14 H o 7 shempousefl iR e oyeRai e %ég'dgza]%%hf EG0Ifd Greby WHAENOD" L
92 15 1- . (2 An:ino-Eiguid folth-pdepatatiofs ﬂddludcrsohpione,rsuhmmos and emulsions

pvri do~2, 3- dipvrin:idiu-7 ylJ urea, B~- stituti the duct. of np
89 and et hyl enestich@$ water or FRISHBrepyiene géyoP 6‘6“@?‘(548ng8¥ 3‘? IJ¢eLiop, Bﬂl‘ﬂg
(conpound 98) | Bucor in qBaRE poRRIVR ARGl M1:

P h%549. 17 oreBithy Gt 38 tomiladlin Bhuod in byddills poBRuifRicAltfed M 0
55. 71, Hi54.79; d}htlcﬁﬂnséfbmd:mhnd 5%aquepBs ghicose, BId the, llLEBAW-YCOUEMMPQES 93 3~
I -(2- Dlrretlrvlamrro erIr -3-/2- uo l.re

dipt~rinidir: 7su}xpg elfpté%ra use can be pre &)ared by Jlssopvmg He'ac IV&&RBOI{%}“ ind\gaéer

and adding suitable colorants. flavors. stabilizing and thickening agents as desired.

D

Aqueous suspensions suitable for oral use can be made by dispersing the finely
divided active component in water and mixing with a viscous material. such as
20 natural or synthetic gums. resins. methylcellulose. sodium
carboxymethylcellulose. or other well-known suspending agents.
Also included.are solid form preparations that are intended to be
converted. shortly before use. to liquid form preparations for oral administration.
Such liquid forms include solutions, suspensions. and emulsions. These_ |
25 preparations may contain. in addition to the active component. colorants. flavors,
stabilizers. buffers. artificial and natural sweeteners. dispersants. thickeners,
solubilizing agents. and the like. Waxes. polymers. microparticles. and the like can
be utilized to prepare sustained-release dosage forms. Also. osmotic pumps can be
employed 1o deliver the active compound uniformly over a prolonged period.
30 The pharmaceutical preparations of the invention are preferably in unit
dosage form. In such form, the preparation is subdivided into unit doses
containing appropriate quantities of the active component. The unit dosage form

can be a packaged preparation. the package containing discrete quantities of



Bv substituting the product of Exanple 89 and 2-di nmet hyl am noet h~~l am [
Exanple 33. 0.0778 ~ (3 ~.8~0 ) of the product (corrpou%d 99) 269 %g?ngg 1'12
asolid. m ?~ 1-'_C 26 Jul y 2004 WD 01155147 -~9 M5 (APCl) llf/ﬁl' Cal cd
370.2: Found 370.0. Anal. Cal cd for C 18H2pF 1 N70l1l: C, 58.53; H 5. 46 N)
26.54. Found: C. 58.39: H. i.51: N. 26.26. EXAMPLE 94 3,3-Dinrethvl
1-(4-vitrqudbissiiv!) pi pera2| rre PCT/ 1801/ 00069 B~~ substi tRET/H1/00069

2-di met hyl - pi perazine in Exanple 24, 29.43 g (88.4/0) of the product is
obtained as a solid. M5 (APCI) Mrl: Calcd 2~6 Found 236. 10 EXAMPLE 9~ 2-2
D net hvl - 4- (4-vitro-phenyl) piperazirre-1- c'arboxyllc acid tert buh~l ester

By substituting f
product is obtai é],lagm ,&PE ﬁ(faw{agg%cﬁ?&sgﬁﬂc?%? B-B:\O%lnsgcﬁg@puhés the

EXAVPLE 96 4 (Alsemhannpuesuge|®nm;@bn areansple ableseraghetn@r lozengedBelh Pt aci
tert butyl ester By substitutin = 50! ¢
27 g (78% of th@nd?edg'a%ﬁpf?%"”é%f“éff‘ﬁ%‘ §§9§?g%ﬁg£ cll ﬁ%@%ﬁ% )I nwaag: gdlczaoa
Ffund 30b. 20 EXAMPLETR/ihgra ém(czlmaﬁean@ -dbseiof @ eppoutal &, Borchiga Fisalt i di rr- 2
ylanrirro) plrenylJ 1,2di nmethvl perazne-1l-carb |dt rtsbuh=!
?sg e(r) %Bv fsﬁlbrs]t i tgnnera;ylvtuqefrqm albnut il teﬁbﬁﬁdﬁﬁlf@g@é °?ﬁX‘ES< éper a‘OTM%ﬂ%

of the p '
Found 468. 3. g‘tﬂ%ﬁ 6@%\/@ Bﬁfosg’i 7"§>9Cd)r9 ?‘égfﬁ o%’gggkhggmf—:l%&w%ﬁ%gtsi 4
I(O I7r ((a ﬁylaf/cl ghexxé' crgltixlﬂiné?l)xnﬁ uhituiDISOpmoanadoil may-ttj yaried jor pdjpsted from pbeyt G higg

- ~-al r |
tsEbstltgtl ng theahmﬁb mgogfgé;é%%Pé oW rbox@ %ééo%%ﬁﬁg 'Bﬁhlé?lgélt 2‘rJ/() B\(;f

e product is opta | That &G0

3. 4. EXAVPLE oF oflfsh, aﬁ.ﬁlaﬁ‘eeg&khéi» ofBe bANTE &%ﬁr‘i{t y mﬂper Jﬁ“f“’???

i a2 bt ot S e A4 B
product ( conpou ngngcwoﬁﬁgxagﬁg@eﬁ g Wi %‘7&'5& pedfet I ouk P, o,
Found 493. 2. E%kﬁ)ol&@ per day; either singly or in multiple doses over a 24-hour period.

The compounds of the present invention are capable of binding to and
inhibiting the activity of proteins having the ability to phosphor¥late other

15 proteins. such as cdks, PDGFr, FGFr. c-Src, and EGFr. Cdks form complexes with
cyclins, and these complexes phosphorylate key proteins allowing cells to proceed
through the cell cycle (Meijer L., Progress in Cell Cvcle Research,
1995:1:351-363). The compounds of this invention inhibit this phosphorylation
and therefore can be used as anti-proliferative agents for the treatment of cancer

20 and/or restenosis and other proliferative diseases.

Because of their inhibitory activity against cdks and other kinases, the
compounds of the present invention are also useful research tools for studying the
mechanism of action of those kinases. both in vitro and in vivo.

The preparation and use of the compounds of this invention are further

described in the following detailed example. The examples are intended to

o
w

illustrate particular embodiments of the invention, and are not intended to limit the
scope of the specification or the claims in any way. The invention compounds are
prepared by synthetic methodologies well-known to those skilled in the art of
organic chemxstrv and utilize commercially available starting matcrlals and
30 reagents.
It may be desirable during the synthesis of an invention compound to
derivatize reactive functional groups in the molecule undergoing reaction so as to

avoid unwanted side reactions. Functional groups such as hvdroxy, amino. and



4 /4-(7 Amo-6 Jluoro pyrido/1,3-dIpt~rimdirr-1=t~la:ino) pherrt~IJ

pi perazine 1 ~ 1l-carboxilic acid tert-butyl ester By substitpéing 2bbg
product of Exanple 1?7 in Exanple ~0. 0.2017 g (29.7% of the product is .
obtained as a solid. M5 (APCI) M+l : Calcd 440.2: Found 440.2. EXAMPLE i 01
20 4-(4 (7-(3-Cvcl ohe~~~! wureido)-6=Jluoro pvrido/Z, 3-dJpnrimdin-Z

.t am nojweleemdslsd ~1 perazine-1-carboxllic acid tert-butyl ePCFIBBH6069
substituting the product of Exanple 100 in Exanple | 6. 0.2036 a (78. 69 .
of the product. is obtained as a solid. M (ﬁPCI) M+1l: Cal cd @65.3: Found
~6~. 3. 2~ EXAWVPLE 102 1-Cvcl ohe~3~l 3-/b-Jldoro-1-(4 piperazi-1-v!

pheut~la:irro) pf{&ﬁ‘&% Jvpsidaity-dre protectdd withlsditablegrdiips tsarost be tadii8 t he
product of Exa

in Exanple 1 ~. 0.1084 96. 0i ol t
Ccompound 11) .srm@dmmsﬁ@&wfcommnmpgf%ﬁ Srops ts eaciora Ry BF e

(APCl) Mrl: Calc un V HPSRIWNBO dnd-SorfsD
He1s) tB0: o CGueegpnd ‘&%ro’%&fﬁggbsﬁlﬁ'%%"'%é?%’04 Found: C.
46.20; H. i.86: NewlVork; N&k.Yotk 2" EditldBOI 9BL) 9Ty piEsk AvitoRy [pd3 e UL 9reeps1 00069
4-f4 j7 (3tert Butyl rcrejdo)-6-Jluor ) ,

pvridoj |, 33dJpt ~mchrqem1hqrfezurfm&ﬁrqqpﬁav§bﬁet%eﬁﬂ‘ and &yl SROURT IR ¢ ~

pi per azi ne- | - car aﬁéh&! 'Bamifisl Bfdtédiiali daupshisclpdeoduct
of Exanple 50 i ng&bmbk&aﬁd[ﬂét%é% ﬁ%“ 9% [B tr:e Er oduct i s ptgbt ai ned as

a solid. 10 M5 (198@\) alvill suciCas mtt\QBamctanalkatﬂﬂdl oorps. Casbonyiic peidggroups

| -tert-Butyl 3-j2-]4- 3, 5- t ~1 6
Jl ugio p\ljriydoj ?J, QI’i)?Png%IF‘?SrP"@Fer?“% B ‘f°“|r)F'§<'f agtfﬁéf n}a}fiﬂn%e Jnﬁ\erh(& 3‘([:%e 4 rt?‘]

Exanpl e 103 in ng 1€, tichiordktiAAS2rnfl. ﬁélzamnanmmt (conpound 102) is
obt ai ned as a so V5 (APCl) "M+1l: Cal cd 467.3: Found 467. 3. EXAI\/PL(I;}'&a~ !

j4-(4-Nitno plrew |) msp@:eaﬂzahqae/somqfabmrfénw ForaRqUAHs B*h‘ecﬁ"e ornage

I f 1-(4- h
et 1104 . (28GR s e iy ud et i ol EIRHATRORRRE B2

cooled in an i ceyhpinitufes edrest. Coinpolnd M61tor examplanims o asymauetiy centers,
chloride. and stirred at roomtengerature o~~er.n reaction is

~I ~ashed successand-bas-the gistcanfiggration.d his igvegtion ‘Q%\lga?saﬁlbﬁcg éa?laﬁﬁ“ﬁ\}%‘?ﬂ&’é n
carbonate. and b r‘bﬁ’@Q“}%?gf’%rR% g%fgm%fe)s n&%ﬁﬁés“t’ﬁb satidiabs R af‘g‘lso?ri‘ers of chiral

coricentrated to® of the product as a solid. M5 (APCl)
Mr1: Cal cq5?~0. lgorhperitilis 2All ndividadl isarhgrs 364 thiGres Theygatsre included in this
invention..Individual isomers are readily prepared by a chiral svnthesis, or by
conventional resolution techniques well-known to those skilled in the art.
An illustration of the preparation of compounds of the present invention is
shown in Schemes 1-4. The synthesis of Compound 1 (Example 15) is depicted in
20 Scheme 1: however; it should be recognized that the general scheme is applicable
10 all of the invention compounds. Each step shown in the Schemes is further
illustrated in the detailed examples that follow.
In Scheme 1.2 2-melh_\-'lthio-4-halo-5-élkox_vcarbonylpyrimidine is reacted
with ammonium hydroxide to give the corresponding 4-amino derivative. The
a5 ester is reduced by reaction by reaction with LiAl Hy to give the
| 5-hydroxymethyl analog. which in tm is oxidized to a S-form’yl derivative. The
S-formjl gfoup is converted to an unsaturated (acrviate) group. which is cyclized
to form a-p_vrido[i.S-d]p_vrimidine. The pyridopyrimidine is converted to a key
intermediate. namely 2-methylsulfanyl-p)frido[2.3-d]pyrimidine—7-_vlamine. which
30 is readily oxidized to give a 2-methylsulfinyl analog. The 2-methylsulfinyl group

is easily displaced by reaction with an amine RoNH2 to provide the invention



-6? EXAMPLE 106 PCT' |1 BO 1100069 ' 1 ~4-(4 Am no-plrenyl) piperazin 1 yld
etlrarrorre By substituting the product of Exanple 10~ in Exggm g§@§4 4.3J
g (84.19% of the product is obtained as a solid. M5 (APCI) MH1:

220.1: Found 220. | . EXAMPLE 107 1-~4 ~4-(7
Amirro-pvrido~?,3-dJpvrimdin-2 y~lanrino) plrenvlJ

pi per azi rwodisstet | ranone B~~ substituting the product of BSEABAIONG6 in
Exanple 9. 0.1829 D 10 (50,1 % of the product is obtained as a solid. M
(APCI) Mrl: Calcd 364.'': Found 364.2. Anal.3sCalcd for C 19H21 N701-1.0
H20: C, 59.46; H 6.11; N 25.55. Found: C, 59.51; H 6.03; N, 35.28. 15
EXAVMPLE 108 1- (l:ompo(.mdsﬂafeﬁofmutn hdhgzZ-gmino:gfpyp fgih@g|paﬂ1i%jﬂm‘ ¢ ring 1s

pvrido~2, 3-dJpvrinridirr- |f-3 (3-nmorplrolirr-4 ro u
substituting t hee§ﬂ1bcn9@l\’e!6¢dy Pé" TEAFUGR 41ty %F?ﬁ%’ﬁ’l‘ﬁﬁg“‘gﬁﬁsﬁ oé@Tgﬁpne in
Exanple 32. 0.0338 g (?2.6% of the product (conpound 103) is ~0 obtained
as a solid. np 232-3" _'SC (dec). Ms (APClI) M+l: Cal cd 534.3: Found @B4. 2.
Anal . Calcd for C27H35N903-0.5 H20: C. 59.76; H 6.69: N ?~ ?~. Found: C.
59.74; H, 6.53:1. ?3.3~. 25 EXAMPLE 109 6-Crloro-1-nrethvlsrt jarrt~l-8H
pvrido/l,3-dJpvrinridin-7-orre By substituting N-chlorosuccinimde in
Exanple 74, 0.3700 g (31.49% of the product is obtained as a solid,

264- 266C (dec). Ms (APCl) Mtl: Calcd ' _'?8.0: Found '_'?7.9. 26 July 2004
WD 01155147 -63 EXAMPLE 110 6,7 Diclrloro-2-nethyl sul Jarryl

pvrido~l, 3-dJpvrinridirre PCT/1BO 1 /00069 By substituting the product of
Exanpl e 109 in Exanple 6, 0.634 g (86.5% of the product is obtained as a
solid. M5 (APClI) Ml : Calcd 246.0; Found 245.8. EXAMPLE 111

G ddtloro-2-nretlrvlsulJanvl py~rido~2,3-dJpj~rimditr-7 ylantine By
substituting the product of Exanple |I 10 in Exanple 7, 0.38 g (63% of the
product is obtained as a solid. 10 Ms (APClI) Mtl: Calcd 227.0: Found 226.09.
EXAMPLE 112 6-Cdtloro-2-netlranesrt jnyt pvrido~l,3-dJpyrinridin-7

sl anri ne~ By substituting the product of Exanple | 11 in Exanmpl e 8, 0.2328
g (~7.1% of the product is obtained as a solid. np 260-262C. 1 ~ M5 { APCl)
M+l . Caicd 243.0; Found 242.9. EXAMPLE 113 4 (4-(7 Amrro-6-chloro
pvrido~l, 3-djpvrinridin-Z .~~lanrino) plterrvlJ cis-2,6 dinethyl

pi perazi ne-I-carbox~t~lic acid tert-butt~l ester B~~ substituting the
product of Exanple 112 in Exanple 27. 0.22 g (49% 20 of the product is
obtained as a solid.



M5 (APCI) M+l: Calcd 484.7?; Found 484.2. EXAMPLE 114 4 (4 j7 (3-tert-Butv!
ur ei do) - 6- chl oro- pt ~ri do~I , 3- det~rinridirr-2 vlam rrol 26 July 2004
plretryl f-cis-1,6-dinretl~l piperazirre-I-carboxi~lic acid tert-bun~l ester
25 By substituting the product of Exanple 113 in Exanple 10. 0.099 g
(39.2% of the product is obtained as a solid. 26 July 2004 WO 01155147
EXAMPLE | WO 04/33¢47 | BO1/ 00069 | -tert-Butyl PCT/1B01/00069
3-(6-clrloro-1-j4-(cis-3,~dinretlrvl piperazin-1-t'l) plrenvlanrirrod
pt~ridoj2,3-dJpvrimdin-7 ylf-urea B ~ subskétuting the product of Exanple
114 in Exanple 1 ~. 0.099 ~ of the S prod%§ gconpound 10:i) is obtained as
a solid. np 20~C (dec). Ms (APCl) Mt1: gmgd3. 2: Found 483.7. EXAMPLE
116 Jlletlrl~l (1-nretht~lsuljarrlt ptridoj2,3-djpyrimdin-7 t'l)-amne Bt'
substituting neth~~lamne in Exanple 7. 1.46 (30a0% of the product 10 is
obtained as a solid. Ms ( PCl) Mt : Calcd ?07. Found 206.9. EXAMPLE 117
(1-Metltarresul firr do~ 2, 3- de4r y+;;nret|ryh

,_l§y
substituting the p duc ofOExaan 116 anﬁPe 8. 1p31 g! (83.14% of
n as a solid. ni/iES -

t he product is obt (APCl) Mrlg ?%1

Found ?23.0. EXARPLEN18E ~4-(7 MetI?1 1 afri noNtari doj 1. 3- thrlanH -

ylanrirro) pherrtlJ piperazine-1 carboxtlic acid tert butil ester 20 By

substituting the product of nple 117 in Exanple 1 0. 4934 g (62.9% of
, | cd436. ?: Found

the product is obtained as a golid. M (APCL) ML
436.2. EXAMPLE 119 4-j 4 #l ol ge. ~31 N[ - 21 2Qf ei doJe
ptridoj2,3-rt/pt~rrnaridi t~IJ plTenyl f f llo~ iperazine-1-,carpoxt!ic acid
tert-brrnl ester Bv ss st 4L he pro$luct Nof le 118 in Exanple 16.
and usi ng acetonitrile as sol vent” and nol base. 0.8~3~ g (78.8% of the
product is obtalned as a SO|Id M5 (APCL) A4+1: Calcd Q61. 3 Found Q61. 3.
26 July 2004 WO O /1 B01/ 000&; { AVPLE 120.N rexvl -
.1l-nretlrvl 1--~2- ( p| era2|rr-|£vl pHregyIanl ro)-ﬁbrldo 2 3 |dJIpyiri m din-7
yl J-urea ? J NH,
NS R S
I e ~
HN NH,
" Nl NN | _1_._ _ j
@
N
Boc
N N
l I
~ ~ : ~ ~
HN IH —E— HN/I\N ' H
HN/gO j‘rfo
N N

—-Z
7.

Boc



B~~ substituting the product of Exanple 119 in Exanple 1 ~. 0.2548 g S
(36.0% of the product (conpound 70) is obtained as a solid. 2gR,k69od7~C.
M5 (APCI) M+l : Calcd 461.3; Found 461 a. Anal. Calcd for C25H32N801 ~0. 2~
H20: C. 64a6: H) 7.04: N 24.09: Found: C. 64.57; H 7.01: N ?23.98. 10
E7t AVPLE 121 3- .Cvclolrexyl-1-~1 ~4-(cis-3,S-dinretlrvl piperazin-1 .vl)
plrer:rl WoWEsSWIpvrido(2,3 dipvrimdin-7 ylf-1-nretlrv! uf&d/1B81/4§6% he
general procedure by which Exanple 120 is s~~nthesized, 0.1366 g (95.6% of
the product (conpound 106) is obtained as_g.solid, 1 ~ np 170C (dec). VS
(APCI) Mrl: Calcd 489.3: Found 489.3. Anal. Calcd for C-7H 6N301 3. 33
H~0~2. 69 HClI: C, 50.THg;redttarits ShowiNin Sched@:] l@\ctlmfoﬂawu@mﬁwngs C, 50. 36

% (2" pi per azi 1) N3t b)wn;&ﬁﬁz%%*&%%%@éﬁ%%%.Oéae'1# S ur ea

g (6995 of "t ne (b} GAEE LumsByRutGeA T PR Stk IO CEBRET 2% apct)
Mr1: Cal cd 475. éﬁp r@wgﬂuﬂﬂé Na;ﬁnaJBmﬂadoedmfaw azmet ~~1801 ~3.0 HC1-~0.3

di et hyl et her: N. 18.48. Found; C. 53.75:. H;: 6.96: N
18.57. 96 July 2o@¢hme@1ylwamx angdfemgiNppynthess qf@rnﬁeewmbe@ha\mea

3-tert-Bunl-1-j1 k! ant urod
ptridoj2,3 deW'fanéH ! “%Ilg a?t&%hgl 15ﬁr\é’§é Slr%éht %a}g%éﬁéepgprag o%edure by
whi ch EX&WD' e Bzhérfe $}5ﬂ&b&$xbﬁ©ﬂan€ho@?a’ha(c§ﬁﬁt) aGtarhine-pyriddpetim{dineypound 108)

b d lid., M5 ( C | cd 3.
b e R
a~ri do ri.nt n ; r re. B~
\R/hi ch Exanpl e e"%“d:.a? fer§?azl" ‘orea?tﬁé“%‘ra&aa e 98 égﬁpﬁgg ‘% Qlcgﬁg%f% Wed as a
sol i d. 204- 206C ‘I(’ %_ tl%@tr‘gtpf His PM&F b@%h&@ﬁgtﬁe [‘RH‘.%?S @ommE 12~

1-Etltyl 15- eraz renylarrri

pvri doj 2, 3- de\iﬁBEﬁrﬂb&k flly-ddscyibéd iir Bxamysie 32 the general procedure by which
Exanpl e 40 is synthesized. the product (conpound 28) is obtained as a
solid. nmp 220-222C. M5 (APCI) M+ : Calcd 407: Found 407. EXAWPLE 126 ~0 |
~S-Metltyl 1-(4 piperazirr-1 yl plterrvlanrirro) pvridoj2,3-d/pvrinridin-7
ylJ 3 propy! urea Using the general procedure b~~ which Exanple 40 is

synt hesi zed. the product (conpound 111) is obtained as a solid. np
2?3-23SC. M5 (APClI) Ml : Cal cd 421: Found 421. _




26 July 2004 WO 01155147 -67 EXAMPLE 127 PCT/1BOL/ 00069 A; N Dinretltv!
N=~S-netlrvl 2 ~~4-(1 piperazirrvl)pl~errf'lJ amrrod pyri dozd Jdv 2004
dJpvrimdin-7 yl sulJam de Using the general procedure b~~ ~~hich Exanple
40 i s synthesized. but using dinmethyl sulfanyl chloride rather than

cycl ohexyl i socyanate, the product (conpound 71) is obtained as a solid. np
228-230C (WOOSSHE (APCl) MH : Cal cd 443: Found 443. EXAVPLBECIZER0700069
Antino-2-nretlrl'Istrljarrt~!=pvridod2,3-dJpvrirrtidirre-6-carbrvi3lic acid
etlrvl ester 10 To a solution of 28-

4- am no- 2- net hanesul f anyl - pyt|n1d|ne-~-carboxaldehvde (Exanple 3) in 10 nL
of tetrahydrofuran is added 0.126 nL ( 1. 88hemoPl) of ethyl cvanoacetate.
The solution is cooled to -10C, and treated with 2.36 nL (2.36 nmol) of
titaniumtetrachloride. To the solution is slowy kidded 0.52 nL (4.72
mmol) of N-nethyl norpholine. The reaction irs—warmed to room 15 teyperature

over 2 hours. and parti aqueous
ammoni um chl ori de. Th d. which
is triturated with et 3 >0I|d (%)
(APClI) Wl : Cal cd 5. 1; Foumd or-a.>
pvri do~2. 3-dJpvri m fdi ne- 6-car boxyl i c “aci d et hyI on of

t he product of Exafphs 138 in 50 nL of chlo is sl o yn sul funl
chtoride. followe ? drops of ethanol _ T ionNs s |rred at room
tenperature for rs. poured into ether e sol col l ected to

give 0.50 g (98% of the product. 25 M5 (AP . Calcd 253.1: Hound
353. 1. EXAMPLE 13Q.N. _Anrino-1 ~4 (4 tert brytoxihNcarbonyl piperazin-1ijl)
pherrylanrirro/ dt~rido/1,3 dIp~rinridine-6;cérboxylic acid etlrvl| ester A
solution of the produgct of Exanple 12 and thelproduct of Exanple 129 30 in
di oxane i s heated der retlux for 1.~ hourp reaction is pourfed into
26 July 2004 WO 01//55147 -68 PCT/ | BOl/ 00069 hex ne@&hyl acetate ( 1),
and the solid is col%ected. Flash chronatogfaph®% usi ng di chl or ongt hane as
el uant gave 0.08 g (169 of the product as @ solid. M5 (APCl) MFIT Cal cd
494.2: Found 494.1. EXAMPLE 131 2-~4-(4-tert-Buto~Zcarborrvl

pi perazirr-1-fl) ;ph 0J 7 (3-tert-brrhlurel do) '

pvri do~2, 3-dJpvri nri dine-g-carloxylic acid ethyl ester By substituting the |
product of Exanpl e i e 10. 0.0i g (48% of the product as a
solid i s obtai nedNEXAN®LE H (3-tert-Buhl-ureido) 1-(4

pi perazin-1-tl phepvlamrro) pvrlido~2, 3

- Conditions: (a) NaH. Carbonyldiimidazble: (b) Cvclopentylamine: (c) HCI

Compounds of Formula | may also be prepared according to Scheme 3,

A

wherein the synthesis of compound 4 (Example 43) is depicted. 4-Amino-2-
methanésulfan_vl-pyrimidine-S-carboxaldchydc is reacted with methyl magnesium
bromide to give the éorresponding 3-(2-hvdroxyethyl)-pyrimidine. The alcohol is
oxidized to give the methyl ketone analog. The methyl ketone is reacted with
diethyl cyanomethy! phosphonate and cyvclized to a 5-methyl-7-amino-

10 'pyridop_vrimidine. Further reaction as in Schemes 1 or 2 gives invention

compounds such as compound 4.



dJpl' rinridine-6-carbo~~t~lic acid etlry! ester By substituting the product
of Exanple 131 in Exanple ~I ~. 0.036 g of the product (conpggggw;mgh as a
solid is obtained. np >300C. EXAMPLE 133 1 ~ | (6-Fluoro-S-nretlry!- 4

pl perazin-1=vl plrerrylanrirro) ptrido(2,3-dJptrinridin 7 ~IJ-3- |sopropyl
area Using the general procedure by which Exanple 52 is synthe5|zed but
usi ng 1- (MOAWBHAET 2- met h~~I sul fan~~| - pyrimidin-~yl)- ethanoWE’PEQQWEPe 3~))
4- ( 4am no- phenyl ) - pi perazi ne-1-carboxylic acid tert-butyl ester (Exanple 1
~' ). and 20 isopropyl isocyanate as reagenys t he product (conpound 114)
is obtained as a solid. np 208C (dec). gAPCI M+1l: Cal cd 439.7?7: Found
439.3. E7tAMPLE 134 !-CQt~cl ol re~~l - 3-~2- PE¢me 3 ginret|rf|

pi perazirr-1-1'1) plrenvlianrirrod ptrido/?,3 ?~ dJpvrlinridin-71!i-area
Usi ng the general procedure by ~;filch Exanple 17 is synthesized. but using
4- (4- am no- phenyl ) - 2?-di ngt hyl - pi perazi ne-)-carboxylic acid tert-
ester (Exanple 96). 9s ( 100% ) of uct (conpoup,

obtained as a sol il “P6 Jily 2004 V[ﬁOll 5I47OH69_E§L(AP 1) 1: Eal cd
47.6: Found 47.3. Anal.
6.37; N. 18.64: .

Cal cd for C26 1-3 HC ~ 1 HBONC~-
_6UNHHBO. 2. 9% Fobnd: “®{HE2.00: H 6. N1
Cl. 16.i 1: HBC1I3.06 EXAMPLE 13~ d Metlrt~l 1- rrrettherIjanvI
pvridojl,3-dipt~rimdirr-7 ylanrine PCTIIB01/ 00069 To a suspension of 2.18
g (~4 mmol) of 60% oil dispersed sodium hydride in 300 nL of
tetrahydrofuran. cooled to 10C is added 10.2 g (53.:1 nmol

(1- c~~ano- 1- net hyl - net hyl ) - phosphoni ¢ aci d di et hyl esteilﬂzi
(

INH, 18a3:

19p: 516) . 10 To~the cool ed suspgnsion is added 4.30 g (7244
of 4- am no-'? net hanesul fan e

the reaction is stirred b
solution is concent?ated bnd
tetrahydrofuran. disso§ve HG acid. 'and rq
adjusting the pHto 8 VW|th 50@6sod|un115 hydrOX|de

-pré0|p|tat by

Ne solid i | ect ed
by filtration to give 1:1 g (21 %4 of the product. J 6s- ?70C. (APCI)
Mt1: Cal cd ?07.3: Found 207.0. EXAMPLE 136 1- O-c|ohT; jj3 (1

rir

hch is WNEshed ith

~4-(cis-d,5-dirrretlrtJd piperazirr-1:t~lJ plrerrtlar rlof 6-methyl 20
pf~ridojl,3-dJpyrimdin-7 ylf-urea Using the general edure b~~ ~~hich
Esanpl e 31 is synthesized. but using the product of Ex nple | 3~ as the
startin8 material. 0.14 a (4?% of the product (conpound | 16) i s obtained
as a solid. M5 (APCI) Mtl: Calcd @89.6: Found (8B9.3. 2~ Anal. Calcd for

C~7H~6' ~1 801- 2. WQM@ Mﬁowﬂc)&tmop(l@)cmcm d. 14.11: HBO
4.06. Found: C &g@""]’s MdBr; B MO e (EO3F 60; FBO. 4.48.

Compounds of Formula 1 may also be prepared according to Scheme 4,

thh

wherein the synthesis of compound 12 (Example 40) is depicted. In this schcmg,
the 2-methylthio group of a pyrimidine is first oxidized to the corresponding

methvlsulﬁnvl analog. The methylsulfinyl c'.roup is displaced by reaction with an
amine R"NH‘; The \—carboxaldeh\ de is then derivatized as in Scheme 1 and
cvclized 1o give the corrcspondmg 2 R-NH) substituted 7-amino

10 pyridopyrimidine. The 7-amino group is arylated or otherwise derivatized as

illustrated in Schemes 1-3.



26 July 2004 wo 0i JSS~4~ -70 EXAMPLE 13 7 pc~rnBOnooo69 1-tert-Bull~l 3-~1
~4-(cis-3, S-dinetlrvl piperazirr-!-pl) phenvlam noJ 6-netl rf2$Ju|y2004
pyrido(2,3-dJpyrimdin-7 ylf-urea Using the general procedure by which
Exanpl e 29 is synthesized, but using the product of Exanple I35 as the
starting material, 0.26 g (89% of the product (compound I17 IS obt ai ned

as a sol |!Y0NE§5(‘¢(PCI) M+1: Cal cd 463.6: Found 463.3. Anal. V1BQ1/p0969
C~-SH~6N801-2.4 HCO -1.75 HBO C. ~ 1 .62; H 6.91; N 19.26; d. 1.1.63:
HBO. 5.42. 10 Found: C. ~1.23; H 6.; N 180-92: d, 14.73; HBO ~. | O.
EXAMPLE 138 1-terl Buttl 3 (6-netJr-~! %ﬁ gl gﬁrazi n-1 :vlj pJdrenyl am noj
pyrido~l,3 dJpvrimdin-7 ylj urea Using B eral procedure by which

Exanple 1 ~ is synthesized) but 15 using the product of Exanple 135 as the
starting material, 1.02 g ( I 00% of the product (compound 118) is
obtained as a solid. M5 (APCl) M+l: Calcd 435.3: Found 435.3. Anal.
for C23H30N801-5 HA -1.75 H20: C. 42.60; H 5.98; N 17.28; d
4.86. 20 Found: C. 42.03;] H 6.04: N 16.81: d,. 2'_'.95: HBd\|
EXAMPLE 139 1--~2 (4- S-Dimetlrvl piperazin-| Cflj HN
pl rerr~l amhrod- 6- m\et ridac2, 3 dipyri o y!b-3- |sprop~l-uiNé'a
Usi ng t he general dure by Wi ch Exafipl {33 is synt hesizzxed, but 25
usi ng the produc$ o e 135 as & mat eri al
4- (4-am no phenyl) cis- 2 6- di met h~1- pllpera2| ne- 1-éar box~-
tert-butyl ester and isopropylannine as reagents. 0.130 g (JL100% of the

product (conpound 119) is obtained as a solid. M5 (APCl) . Cal cd 449. 3:
Found 449. 3. 26 July 2004 WD 01155147 -71 Anal. Cal cd ffor 4H32N801- 3
HCI- | .75 HBO C 48.90: H, 6_58: N 19.01: d. 16.04: O . 3~. Found:

C4903H663N187OCI 16.03; HBO. 5.109. EXAMPLENL40

PC TI1BOL/ 00069 5 | -Cvcl opropyl -3-(2-J4-(cis-3,S-dinretl I’t|B°pl perazin-|
=vl ) phentlam noJ-6-netlrt~l pprido(2,3-dJpvrimdirr-7 ylf-urea Using the
general procedure by which Exanplle 33 is synthesized. but using {the product
of Exanple 135 as the start rial. along with
4- (4- am nophenyl ) -ci s- 2, d rret yl - p} per azi ne- 1-carboxyl i cNacid ter - but yl
ester and 10 c~~cl oprop ents, 02099 g ( 10
(conmpound 120) is_c_ Hy Schemelor

}

S

_ Conditions: (a) (i)-Trans-Z-(phehylsulfonyl)-3—phenyloxaziridine; (b) 4-(4-Boc-

pipcridinc)—anilinc; (c) (EtO)P(0)CHCN

5 Any of the invention compounds of Formulas 1-VI may be prepared
o according to Schemes 1-4, wherein the synthesis of compbunds 1,51, 4. and 12,
respectively, are illustrated. Those having skill in the art of organic chemistry will
fect)gnize that the starting materials may be varied. and additiona! steps may be
employed to prodtxce compounds encompassed by the present invenﬁon. as
10 demonstrated by the following specific examples.
The disclosures in this application of all articles and references. including

patents. are incorporated herein by reference.



obtained as a solid. M5 (APCI) M+l: Calcd 447.3; Found 447.3. . Anal. Calcd
for C-4H3pN801: C, 49.83; H 6.19; N, 19.37; d. 18.39; H20, 2848920054
Found: C, 49.76; H, 6.23; N, 18.92; d, | i.66; H20, 3:06. EXAMPLE 141
1-ten-Bun~l-3-(2 j4-(cis-3,5=dinetlryl piperazin-1 yl) phenvl am noJ

6-etlrv! pvrido~2,3-dJpyrimdi~r-7 ylf-ttrea Using the general J)r ocedur e by
whi ch Exawploesss137 i s synt hesi zed, but 20 using (1-cyano- pr BpV BN honi ¢
acid diethyl ester as starting material. 0.34 g (95% of the product
(conpound 121) is obtained as a solid. M5 (ARCI) M+1l: Calcd 477.3: Found
477.3. Anal. Calcd for C26H26N801-3.5 HGQ -1 H20: C, 53?6, H, 7.05; N.

19.11: d. 1 S.18; H2Dhe igvemionisillysisated: .ef!?g.‘%%g”ﬂ.wl% datailed expginles o 1
i.32: H20. 3.48. VPLE 14 } O gggﬁ r

essentially accoﬁygféﬁéretotﬁée %&g}}r{e’%ur es gggg?l e Hﬁﬁn %xs‘aé?r% gﬁéﬁiﬁ%&thgnd
shown i n Schenessphcific procaBurdsiiyscABedlinAfed] ThSStdiing PORe£0 200 086@us( a)
1-tert-Butyl-3-[2-(3-chl oro-4-piperazin-1-~1-phem-l am no& d fr

pyri do[ 2. 3- d] pyrinter@ediates {ay bgo8kpig FRE! ‘?‘a%“’ces- prepared from
1-tent-Butyl - 3-[ 6 v S difhbRd ko ¥hABd Béhg well-known

pyri dof[ 2. 3¥d] pyrﬁ%m #g{ag}- éﬁlfhbtjmr@gﬁl?ég%%%&g@(%) C1- 7

2-[4- (4- Acet yl - pvathedz methbdy.l ) - 3- chl or o- phem~| am no]

p3rido[2.3-d] pyrimdin-7-yl}-3-tent-butyl-urea (conpound 6): (d)

1-{2-[4- (4- Acetyl - pi perazi n-1-yl)-phenyl am no] -6-fl uoro

pyrido(?.3-d] pyrimdin-7-yl}-3-tent-but FKAMREE lconpound 7): (e)

1-{3-(4-(4- Acetyl - pi perazin-1-yl)-phenyl am ngl - 5- methyl.
pyE i df)[ 2.( 3-d] py¥4-45359r27§'§/!'}"!@)!/‘lf)éﬁf’)%i’ ?/1'1“_- meég’]cf’c,”&%’té%%cdd é?‘.-"’ ester .
1-[2-(3- Chl oro-4-pi PEefPL 40t t'eWp‘eFHﬂlﬂ'@}ébl%ﬁbﬂ@)‘4-chloro-?.-methanesulfanyl-

pyrido(?.3-d] pyrimdin-7-yl|-3-cycl ohexyl-urea (conpound 10); (g
1-{ 2- [ 4- (0 Acet ypripipmesiz¢anbaxyyic acidresliyl iesier (510 g-65 mmol) in 2 OmLo

rido[2.3-d ri mdin-7-yl.}-3- I = : . )
D s B RN RIS 39t o
pyri do(3. 3- d] pyrinithghilmydidxide. Aet slveinglat poonatergrergranerfdr 1L4)houts, n
1-{2-[4-(4-Acetyl -pi perazin-1-yl)-phenyl am no]j - G%I_uor e
pyri do[ 2. 3- d] pyradditinal 30 mL1of 3quseus amEiapum hydrox dﬁé‘éﬂ%&- and stiryipg is
| = {?-[4- (4- Acetyl - pi perazi p=l -y - 201 2o :
pyi i dE)[ A o] py GoRaTed fof W?‘-krsﬂé%f: %@ngcﬂ%ﬁ%ﬁ%@%@f 29
1- (3- Hydr pxy- et Hyakitiched Betiveepethet acetate dnd/satphted phuenus sydium bicarbonate. The

pvrido[ 2. 3-d] pyrimdin-7-ylJ-urea (conpound 17): (1).
1-[ ?- ( 3- Chl or o- Argapelaxst iy y@&cﬂ_%ﬁgg‘g#ﬁgf%) maénc;mm sulfate, filtered, and

concentrated in vacuo. Ethyl acetate and hexane are added, and the resultant solid

is coliected by filtration to provide 10.84 g (79%) of 4-amino-2-methanesulfanyl-

pyrimidine-5-carboxylic acid ethyl ester.

20 _ _ EXAMPLE 2
(4—Amino-Z-metlzhnesulfanyl-pyrimidin-5-_vl)-metlzanol
A soluﬁon of 4-aminp-2-mcthanesulfanyl-pyrimidine-S-carboxylic acid
-ethyl cSter (13.36 g, 63 mmol) in 250 mL of tetrahydrofuran is added dropwise to
aroom température suspension-of lithium aluminum hydﬁde (3.82 g, 100 mmol)
25 in 250 mL of tetrah}'drdfurah' After 30 minutes, the reaction is cooled to 0°C, and
isopropy] alcohol is added until bubbling diminishes. The reaction is quenched
with 15 mL of water. 15 mL of 15% NaOH, and 50 mL of water, and the mixture
is stirred for | hour. The white precipitate is removed by filtration and washed
with ethyl acetate. The filtrate is concentrated in vacuo and 3:1 hexane:ethy!
30 acetate is added. The solids are collected, washed with 3:1 hexane:ethy! acetate,

followed by hexane. The solid is dissolved in ethyl acetate. and the solution is



pyrido[?.3-d] pyrimdin-7-yl]-3-(2-hydroxy-ethyl j-urea (conpound 18): (m
| - [ 6- Fl uor o- 2- (4- pi perazi n-1-yl)-phenyl am no) py 26 July 2004
rido[2.3-d]pyrimdin-7-yl]-3-(2-hydroxy-eth~~l )-urea (conpound 1 9): (n)
1- (?- Hvdroxy-ethyl)-3-[~-met hyl - 2- (4- pi perazi n-1-yl
phenyl am no -p~~r| do[2.3-d] p~rimdin-7-yl]-urea (corrpound 20 ;
2-[ 4- (4- AN WSS per azi n- 1- vl ) - phenyl ami no] 30 pyri do[" B%H&éqlgﬂ“lf?n 7-yl
}-3-(2-hydroxy-ethyl )-urea (conmpound 21 ): (p) 1-
{3-(4-(4-Acetyl -pi perazin-1-yl )-3-chl oro- pis@ayl am no]

rido[?_3-d rimdin-7-yl 32h oXy- e ).-urea (conpound 22 ):
g% JU')[/ 2004] % dnedgyer magpgs}np@ﬁ(qlﬁggp{ Ejge {‘qﬁ%wed by concémranonliln vacuo 2)1\'es

1-{2-(4-(4-Acetyky 9 %'Jﬁ& o-BREAMARTLR v EH@HOS-v1)-methano
7- o E 7 Py ()

pyrido[ 2. 3-d] pyri m roxy- et Zurea (compoun

1-{2-[4- (4-Acet yAnpivpusmalzcuh{dd—ﬁukﬁgﬂgéhﬁ)&m no] - ~- et hyl

pyri do[2 3-d] pyrimdin-7- vI& - hvdr oxv-et hvl ) =urea (conpound 24): (s)
1- Et hyl - 3- ( ?- (4- pi per dzi A3 \H. 5pi*ﬂa@l-élqii“no)

hyt 23 (2 , d 2~): (t
EyEIZ ?g Chf’o]r gyzli:(?)qng;baz?n lll] Lgrf}‘ﬁeny-l ant ﬁg) O

pyrido[2.3-d] pyri mdin-7-~~1]-3-ethyl -urea (conpound 26): (u)
~1- Et hyl - 3- (6-f | uor o- 2- (4- pi perazi n- 1-yl mono) 10
ptrido[?. 3-d]pyrimdin-7-yl]- urea(corrp W :
I -{2-[4-(: 1- Acet ylmnpr-mieliimbs z),gwﬁemdzammehrwmdahaeB d] pyri mdin-7-yl
}-3-ethyl-urea (conpound 29)

| -{2- (4- (4-Acen~! - pi pk®? @zﬂfﬁm&'%ﬂ)ﬂmmlmbamwdmamlar@}etllanol (8.14 .
do[ 2. 3-d |
pyE1, 0L 2. 3- 9] DY Ll - R prioRIML 14408 CRORRMIT AR5 6. 381 mmon,

py{ i d?[ 2. B0 dJpyrThe siispenéionl i} s@rred hlyrloemrtempémnn‘poumhd&i)henlﬁlter{d through
4- (4- Acen~| -p| era2|
-yl ) - phenyl ani ncﬂe WLB‘}W‘@PO{OQ mL 9f pYlpraferm-nthe filtrate is cenqepiratgd o

(conpound 32): ¥ ; ' -2- -
| tert-Butyl - 15 ch.to to glnc 8. 14 g (qganqtg%tive a )}eld) ol[' 4- arémrm methané:sulfanvl

7-yl]-urea (Cbnmvumddﬁlﬂ))-cz(rha))aldeh}de mp 185-187°C. therature mp = 183-184°C, JOC,
1- Cvcl ohexvl - 3- (’> &%I‘Idln 4-vl am no)-pyrido[?. ~-d]pyrimdin 7-yl]-urea
(conpound 34) '

| -Ethvl-3(4" - (p - cidol 3. 3-dl pemtimidin 7-vi1-
(CO”poundri (Ag:gaglﬂi@?%ug?%ﬁt@{tg% @N Qg EZ (IOy]r Pdl LI 21 ~: gm nogl -urea

pyrido[ 2. ~- d] pyri m di @ 42:56t 4= ungan( eegpound 36): (dd)
| -tent- ButslS 6-fl uor o- 3- p=ri ‘n-—t yl am no)
p~rido['" . 3-dJpyoupddn4384-Hyf24i Wa2d-&dnpound 37):

EXAMPLE 4
Ethyl 3-(4-Amino-2-methanesulfanyl-pyrimidin-3-yl)acrylate
20 To a room temperature solution of 4-amino-2-methanesulfanyi-pyrimidine-
- 5-carboxaldeyde (4.08 g. 24.14 mmol) in 100 mL of tetrahydrofuran is added |
(carbethoxymethylene) triphenyiphosphorane (10.80 g. 31 mmol). The reaction
mixture is heated at reflux for 3 hours then stirred at room temperature overnight.
_ The rcaction'mixtﬁre is concentrated in vacuo. and the residue is purified by flash
25 | chromatography. eluting with 1:1 ethyl acetate:hexane. to provide 4.30 g (75%) of
ethyl 3-(4-amino-2-methanesulfanyl-pvrimidin-3-v] )aérylate: mp softens at
108°C.
Analysis caiculated for CjgH[3N30,S:
| C.50.19: H. 5.48: N. 17.56.
30 Found: C.350.22: H. 5.45:N.17.24.



(ee) I-Cyclohe~1-3-(6-fluoro-2-(pyridin-4-ylamno) 30
pyrido[?.3-dJpyrimdin-7-~~I]-urea (conpound 38): (f~ 26 July 2004
1-Ethyl -3-[6-fluoro-3-(pyridin-4-ylam no) p~~rido[2.3-d]pyrimdin-7-~~1]-
urea (conpound 39): 26 July 2004 WD 01155147 -74 Pcrnso vooo69 (gg)

1-[ 6- Fl uoro-2- (pyridi n-4-yl am no) - pyri do[ 2. 3-d] pyri m di n-7-~~1]

3-{2- hydmaxewssudwy| ) - urea (conpound 40); (hh) PCT/B01/00069
1-ten-ButyI-3-[~-nethy|-2;{pyridin 4-yl am no) pyrido(2.3-d]pyrimdin-7-
yl']-urea (conmpound 41); (ii) I-Cycloheayl-3s[~-nethyl-2-(pyridin-4-ylam no)
pyrido .[2.3-d]pyrimdin-7-yl)-urea (conpound 42); (j]

1- Et hyl - 3- (~- et hyl - 2- (pyri di n- 4- ylanlﬁﬁykbﬂﬂdﬂb[z 3-d]pyrimdin-7-yl]-
urea (conpound 43

1- ( ?- Hydr oxy- et Iﬂ?yj’ffﬂ'ﬂﬂfﬂd}ﬁé’t’hwﬁé" idalpi-giRrrinidinggions) 1o

pyr|d0[23d]pyr|md| S AN 3-(4- .
"Srelonexyl oo et 1 A AR R el v o

[ 2. 3-d] pyrimdi p«ﬁmydn]m wan(l@tgmﬁﬁmg Lz‘,; mmehiyn 3 mL of

E_?q?iclji)g?lsl ;nyfjl H" ?ﬂgé‘&mﬁ gﬂg‘g‘:ﬁi%d’jl“ o%'{ SPA?%)QICQQFOP?), 'Oﬁ)lyr{degol é}%

1- Cycl ohexyl - 3- (I’ﬁefeéuc%x?n@u{lé i hPREP roflhix fd’r':lﬁﬂl&ﬂwcﬂrﬁbﬂl@ﬁ pyadmlo
.[2.3-d] pyrimdin-7-yl]-urea (conpound 57); (00)

1hq/c: ohexyl) 3- Ecﬁ:a;ﬁdwgmndcpmmypteg ’(‘hpxigpxggg aszpqﬂfp_dyh\ flash chromatoaraph\
phenyl am no pvr 0
| - Cycl ohexyl - édﬁ’rﬁ" Aﬂ@fﬂ?ﬁedghe(ia%iolﬁ%?g‘g?h&?@m%w E am no)

. pyrido(?. 3- d] p)é{,,l,dzhgm@d 1t Vdcho uarnaahe( Sadite arneentded bf ddjration to provnde 134 mg

1- Cycl ohexyl - 3- [.6- chl oro-s-meth &%4 pi per. azin-1-yl

;1)h:anyl ammlo) - py(41%{d’f7-m1fpy¢slu pyiq Q[ar-’eé]PQEB‘r\%lenﬂn%@)‘P 269-2y1°C.
sopr opy 3: er,a | -yl -phenyl am no} 7?5

Iy{l d(l\)/t[stzhgl dl}pz/ﬁ"gﬁalsﬁalfuwé fﬁ?@ h cén%ound 61): (ss) ~}

- ~- y 4- pi pera ¥ £RYl78m no}

pyrido[ 2. 3-d] pyrim dlg ‘?7? JH urseng(c:c{)rzgound 63) (tt)

1- (4- Hydr oxy- cy Fbahd~¢| 49. 6‘B-H 3-464No2pdPazi n- | -yl - phenyl am no) pyrido

[?.3-d] pyrimdin-7-vl]-urea (conpound 66); (uu) '

1- (4- Am no- cycl ohexyl ) - 3-[ 2- (4- pi perazi n-1-yl - phenyl am no) 30 pj Ti do

[2 3-d] pynmi di n-7-vl]-urea (conpound 6EXAMPLE 6

1-(7-D neltoh\/l am7-r-]Col:l(¢a);['arl -n)te-tlz lzl.gu%fa(nf}l'i- Ji'rFl) J[i%i-(?IhlvFixxliJin enyl am no)

A suspension of 1.0 g (5.2 mmol) of 2-methylsulfanyl-8H-
pvrido[2.3-d]pyrimidin-7-one (Example 5} in 10 mL of phosphorus oxychloride is
heated under reflux for.l hour. The resulting solution is cooled and concentrated
to give a solid. which is triturated with cold water and filtered to give 1.05 g of

- 20 crude product. Recrystallization from acetonitrile gives 0.76 g (69%) of the
product. mp 201-203°C. |
~ MS (APCI) M+1: Caled 212.0: Found 212.0.
" Anal. Calcd for CgHgClSiN3:
C.45.39: H. 2.86: N. 19.85.

25 Found: C.45.53:H.2.90:N. 19.74.

EXAMPLE 7
2-Methylsulfanyi-p, vrido[2,3-d]pyrimidin-7-ylamine
A suspension of 2.95 g (13.9 mmol) of 7-chioro-2-methylsulfanyl-
ﬁ}'rido[l.S-d]ps'rimidine (Example 6) in 200 mL of isopropanol saturated with

30 ammonia is sealed and heated at 40°C for 65 hours. The suspension is resaturated



pyrido [2.3-d] p~~rimdin-7-vl]-urea (conpound 68j: 26 July 2004 WO

QLl/ 55147 _7j _ PCT/I1BOL /04069 (ww) 26 July 2004

1- (3- Mor phol i no-4-yl - propyl ) -3-[ 2- (4- pi perazin-1-i~l phenyl am no) - pyri do
(2.3-d] pyrimdin-7-yl]-urea (conpound 69): (xx)

1- Cycl ohexyl - 3-[ 5- et hyl - 2- (4- pi per azi n- 1-yl - phenyl am no) pyrido

[ 2. 3- d] p~WOIQHS814A- 7- y| ] - t hi our ea (compound 72): (yy) CT/B01/00069
N-[ 2- (4- Pi perazi n-1-yl - phenyl am no) - pyrido[ 2. 3-d] pyrim din 7-yl]-acetam de
(compound 73); (zz) -34-

4- (7- (3- Cycl ohexyl - urei do) - pyri do(2, 3-d] pyri m di n-2-yl am nq] . .
benzenesul f onaniwith 4moroncaand teajed fonarother 18 hours at 40°C. The solid is collected by

1- Cycl ohexyl - 3-{2-[ 4- (1- pi perazi n-1-yl-net ha 2 '

oyr ) dol 2. 3. ] py ralmmand GRyEGASR MEESUEHE TS & {Boap ofthe BRdautt

1- Cycl ohexyl - 3- [ 22 (4zddcior o- phenyl ami no) pyrido[2, 3-djpyrimdin-7-yl]-urea
(conpound 76): (rg cYy )

1- (2-{4-[ 4- (2- AMUBqAPOTEM™NIE Cpkadt 193dy [Fpupd p83.82i n- 1-yl ] _
phenyl am no} - pyri do[ 2, 3-d] pyr.i mi.di n- 7-yl ) - 3-cycl ohexyl -urea (conpound 77);
15 and (ddd) 1- (4ngl4Cqled (‘E-dﬁ#%‘%ﬂrret hyl - but anoyl ) - pi per azi n- 1-vyi ]

phenyl am no} - pyri do[ 2,.3- i m.di Qr ) - 3-cycl ohexyl -urea (conpound 78).
EXAMPLE 143 Bi ol ogi caﬁﬂgbg%/%g?&sﬁhé?é "above. the conpounds of this :
invention are potRklb: 1B0LKL B 8.20f Nc@9.@4. arid accordingly. are useful in
treating and preventing atherosclerosis and other cell proliferative

di sorders |ike cancer that are nedi ated b~~ such cdk enzynes. The conpounds
exhi bit excellent inhibiton~ activity agaAMPLE $runber of cdk enzynes,

i ncl udi ng cdkcdkl /cyclin8. cdk2/cyclinA cdk2/cvclinE, and 2~ cdk4/cyclinD.
when eval uat ed | ZMeleawdsulfingbpenidol?Soflpremyditr f-piagure by t hose skilled in
the art tp neasure cdk_inhiDbi eli ¥k ti ' Fypl , ysS are carried
out as fofq ows. G ~c|’llfﬁuﬁﬂgﬂsé%%gt}/?'gﬁ}gé?%’é’erﬁ@%)ggl?%&%lssg@%%zyrre. assays for
| CAO det er ni nat i ppRopBLdlgvitidn-2yddmiat (Bxample 73t Her mbrafeichilorosethast And
filter plates fMi Irggore MADVN6~50) .. The é}ﬁt al %gl une, i gg I cont ai ni nc
a final concent ri0imhofmetmnals trptsd wistg 18,06 g (6% mmel) 61 (HsFaps-2-

Q| 1 L i o i GRS B R emichl, THE slsbnsaR DV
[ ]‘:2 PJATP 20 39 ?ﬁlttéﬁéﬁ%-re&oaf e_sﬁihllraa:dunobf smsl'tldoamwatmlcc:mmppmxi:tma?l}d?f 1#)4, ons
of a conpound o e present ip~~entign. ALl conponents except . are
added tgp the jelafld.dila%d"t’iﬂbelm’hi‘cé"qt% T&?é@@% 1%W?§Pt5$§¥ ”ﬁ?ti?élrt_gfgb‘fe Z{Bnut es.
The reaction |sn®b§%)%$ﬁ}ge~~mg.gﬂ @% 1go°c faALIP.- and the plate is incubated

at?~C for I~ m e is termnated by addition of 0.1 nL of
20% tri chl or oac eMSqARCIPMFTECA)d Z00d): plornd20%1kept at 4C for at least 1
hour to alloy; the substrate to precipitate. The ~ells are then ~ashed 6
times ith 0.~ nL of 10% TCA and ~2P incorporation is 10 determined with a
beta plate counter (Mlallac Inc.. GaithEXAMPBE9VD). Ct~clirr Depedet _
liiase | acrd 2 Assat~s (cdkl/et~cliB, cdJ~2/ciclirrA, cdk?% ~cliE) Enzyme
assays far | CAO NéiPheniinatridofi 3 atjphrivieidind-2, 7edjamiee i on are

20 A suspension of 0.44 g (2.1 mmol) of 2-methanesulfinyl-pyrido[2.3-
dJpyrimidin-7-ylamine (Example 8) and 0.39 mL (4.2 mmol) of aniline in 2 mL of
dimethylsulfoxide is heated at 100°C overnight. The resulting solution is cooled
and boured into water. Eth.y] acetate is added to the suspension. and the solid is '
collected by filtration. The solid is purified by flash chromatography. eluting with

gradient of 0% to 20% methanol/dichioromethane during 30 minutes to give

28}
h

0.14 g (29%) of the product. mp 255-260°C.
MS (APCI) M+1: Calcd 238.1: Found 238.1.
Anal. Caled for Cy3H) 1N5-0.18 HyO:
C.64.92: H. 4.76: N. 29.12.
30 Found: C.65.26: H. 4.75: N. 28.76.



performed in a 96-well filter plate (MIlipore MADVNGO) in a total vol une
of 1 S0.1nm of 20 MM TRI'S (tri s[hydroxynmet hyl Janm nonmet hane3g Jaly 2p04 7. 4,
50 MM NaCl, 1 nMdithiothreitol, 10 nM Myd 2. 12 nM ATP contai ning 0.2~ ~C
of j~2P] ATP, 20 ng of enzynme (either cdkl/B. cdk2/A. or edk2E). 1 pg
retinobl astoma, and appropriate dilutions of the particul
conpoundWONIISSH3nponent s except the ATP are added to the %qu(lwﬁ&%? t he
plate is placed on a 20 plate m xer for 2 mnutes. The reaction is begun by
addition of [~2P]ATP and the plate is incuH3ated at ?~C for 1 ~ m nutes. The
reaction is term nated b~~ addition of %G{MH; qf 20% TCA: The plate is kept
at 4C for at least 1 hour to aIIowthe §t8 to precipitate. The ells
are then washed,~ 3. Neidin-P-yhgfeapor at i on

det erm ned wthlé%é{@%b%%@'%&%%% ?%C.Q?p@- 2~ éa):qt her sburg. MD).

Ctcli Depedet I"rfa%sa%mnén%ml1lozeq;(dl4r3eemanBm2q»hchwmeto[zassa3 Sour ce
of enzyne: reconbi nant bacul ovirus-infected insect,. ce sf~-e gresisgésl
1

reconbi nant cdk&}ppﬁmxdmnﬁl ’é)dlameGE’SPmR;e IpeL Pb O fiBe XLfom)apl

/ 00069 Putt- ose: {8rid The hésRiting
cdk~l p2~ ﬁ)hosph’t‘)‘?Wg’f’ﬁb (ilB @4?&&}6@{6‘0@&&0@%'&0%” Us-i naect “cel |
Hi s-tagged cdkS{dptiod, 2606ked uDZrndedfatmTthpﬂfr):atedlmlﬂé) QWL Q47 swmaell gf ed to a

concentration of ~0 ng/?0 pL ipn Enzyme Dil.ut uf fer
Tris-HCl [pH 8. @p-buml isegyRaEe. Theosqlpqpis st 41851% ‘BQ‘F‘*QB‘*‘E%"‘Omgyanm e of

test agent (d' Atﬁ}cﬁ‘?ﬁ hbir. g’ﬂ@? 1RGP isPRfkred ihtd ié& water @ szit\Be sofid Wh&:hfl nal
cdl ; ~l p?~ enzy para on an ?ovved to stand for ~ mnutes at
t enper at ur e. T~grtroﬂectéa1 v fitirarionl dndevashed withthexangtte givs 003458 @8&@%% 11 ~
~tL/mL Histone H 1. 30 uM ATP (_vanagg_é%[@ e)e and 10 30 pG/nL y-~ ~ P ATP
(Anershaif in Eprdnet (compoynd dd)-1aP ¢ §t) aeent / enzyme preparation and
shaken at 30C f 5 ¢ 10f the final preparation is
added to 100 m%ﬁﬁ%@)m f]COaSl o% ciﬁﬁggon l| ce for 30 minutes to .
facilitate precjphl @aicdrfor Tthg@NgO@iOtEtlévﬁ)s then filtered through a
96-wel | phosphocel lulose filter plate and subsequently rinsed 3 tines wth
7~ MM 1 ~ phosphoric @p63i35; Eé.(ﬂlowl"ﬁ@en receives 20 uL of scintillation
cocktail. and the p]a co beta eni ssions usi‘ng a Trilux
Counter (33P f|F9@?‘{ &0‘?’62%1} %ﬁ sdnpl es are conpared to Control (no
test anent present: as 0% inhibition) and Baseline |l evel (no enzynme. no
test agent: as 100ro inhibition) beta iwggg_sl‘ jto determ ne t he percent
i nhi bitidA of Histone H 1 phosphoryl at i he results of the foregoing
assays for repr QZQW&I@H %ﬂﬂ&@;&&&-mmamwrpmeMad in Table ?

v

bel ov~~. The invention” corfpounds exhibit i C?’P val ues Bgl n%a_ﬂr omcg 027 phi
to >~ uM agai nst cdklA @spénsion @ Hie (Fhvmmpl) bf\ﬂ‘&%’&?h@‘c‘ CRIRFAARE #%m 0. 030

to >~ pM agai ns S¥dicKiStofi{ethand e nOSt

pot ent corrpound%(?\% ’621I(4(Fp§noqg°f%gﬁ gggmzpﬁﬁglf l%/)lz%lg%tsl? CAO vaIaSes of

0. 027 pM 0. 010 /diMed Qr1&%)6@yk4@nﬁﬂolphd'dlagmml diraikion@e apd istimed #ARYE. and

-~ ?.
O 1 oo otimperitmaseaipht The sebulting ssfution & whHell it sBRPRE s SAPLE

ConpoundCdkl BCdl 198 AR Q. (A3 0 ResNRH it fare)>arikd cofiGertfadl. 1300
00 05780, 02 vsobBPitisBeE SN Huf bikoifte (ralfeiibdat
>>>>>>2. 10029>] Jhe resulting material is purified by flash chromatographv eluting with a gradient

450. 5520. 040. 1100. 04~460. 070. 300>>47>~>>>>>>4 P840 911 0.
5280. 470. 00500 oéé@Vooeé@‘Voe‘ngW?i%h@éﬂcﬁﬂ'&ﬂ &ﬁ%&é@gﬁ%&) 07505 %60. 027
53>) >; >; >; 0 lpegl 47 PCT/ 1 BOL/ 00069 - 79TABLE 2. Inhibition
of Cdks: 1C50 ( ‘i’z’; '%/’d&q ‘?ﬁpvi@(’q

Conpound@ak| / BCHH@( ABGI): MAECTkIED308-2>Boyrd. 386 4>>>5>5>56~. >>>>>5>>701. 4480.
6970. 5300. 01771>>>] >5>>79>>1. 066>5>>800. 4610. 09?0. 2300. 46081?. 6101

a603. 2500. 500830. 3990. 300. 3150. 05584>>>>>>>85>] >~>5>386>~>>>>>] 87>5>>>5>>88

0. 41 80. 0430. 00. 02589>~>>>5>>91>>>~>>0. EXSIPLE 12

>>>5>594>>0. 1019~>~0. 310966. 361, 108]. 0>>970. 8670
4-(4-A mmo-phen_yl)-plperaz}ne-I -carboxylic at:m2 Zeﬂobtﬁ;%ster

To a suspension of 1.46 g (4.8 mmol) of 4-(4-nitrophenyl)-piperazine-
1-carboxvlic acid tert-butyl ester (Example 11) and 1 g of Raney Nicke! in 50 mL

30 of tetrahvdrofuran is added hvdrogen to an initial pressure of 54.5 psi. The



26 July 2004 WO 01/55147 PCTI1B01100069 -80TABLE 2. Inhibition of Cdks:
| CSO (~M (cont) ConpoundCdk 1/BCdl: 2/ ACdl : ?; 26 July 2004

ECdk4D980. 4420. 1570. 1401. 0S0991. 810l . 01?0. 410>1000. 2650. 130. 4/ SO. 03S10."3. 1 .

303. S904. S000. 16S103>S>S>>>>104>~>S>~0. 1851060. 3S00. 4401071. 7281. 9S01. 6S00. .
0191083. 427, 033,.0500. 06711| >~>5>5>5113>5>J>S3. 000114>>>>>~231 1 '
20, 0040, oJmbEtar 7 PCtmBono0oes

10. 007116>S>S3. 7S00. 313117>S>~4. 0000. 076118>>>S3. 8000. 079119>S>j >~1. 600130>
S>>>>1. 90017 1>S>5>~0. 092 The conpounds of -ii s invention also are
nhibitors of the, Sl bnddf v 14 REEPLR ed fifERE T MRS cBREITIRY o T
and PDGFr. and o e nonreceptor t~~rosine kinase enn~ne. c-Src. Several
of the i m-enti ongio@MOWN93%)ay chelppaduct a®dsalid.y 2004 WO 01155147 -81

PCT/ 1 BO1/ 00069 eval uated vi a st andarc_i ass 7that neasure their abilit<~ to
i nhi bit tyrosi neMRAIARED) My fraled Hﬁ@sgo'ﬂ@@s—'are carried out as foll ows:

PDGF and FGF Rec%o&a@g@l%@gﬁ?\j gase Assat~s Fuil-length cDNAs for the

nmouse PDGF-~3 and hunan Teceptor tyrosine kinases are obtained
fromJ. Esgobedo and pf gRageH. g36dRses.ihed in J. Biol. Chenr..

1991: 262: 1482-1487. PCR priners are designed to anplif~ a fragment of DNA
that codes for tHeundntG£8&PR! Hi 858t Ny isdthe |:inase domain. The fragnent is
inserted into a bacul ovirus vector. cotransfected ~ith Ach~f NPV DNA. and
the reconbinant virus isolated. SF9 insect cells are infected ~iith the
virus to 10 overexpress the protein. akeKAMELEAS |ysate is used for the

assa~~. Assays a rformed.i 67101 . Bl _ JRRE aitionlwell).
and conditions é{'&'@gﬁ1'%‘{%’5&{"‘{022%5‘!!@[,)?@}‘{’%‘2 -‘%’g@r" 6’?’%’?‘18#’; SP&H}&af rom
y~~P-ATP into a jgkdtbatidiceicid RE.-MAyI@tepol yner substrate. Briefly. to each
wel |l is added 82. ~~pL of incubation buffer containing 2~ nM Hepes (pH 7.0

1cu ] ).
1 ~0 nM N&CI . 0.1 % TBY substintingd-(4samingyphenyhpipaperine( -carbayiis porshtertbptyhy

MhCh. and 7~0 pg/nl .of Poty,(4:.1 .. t i f ) ~r e .~ pL
of inhibitor an%s‘@-r B‘:ﬁka&p?%x%)yéﬁé“?l?gg} 2 egp(yg(?g% EJ'"':%QQH.,JC:QP(’)@Q@P%&E% le ~tL
PDG-- Th) to ini tobadiedt b 219ag2oeon. Fol lowing a 10-m nute incubation at ?~C
10 nmL of y~2P-ATP é0.4 pC plus ~0_pM ATP ,,iasﬁ added to each well. and

sanpl es are i ncMS{ABRCHM i Caledi42 P EPundd i hut es at 20 ?*C. The reaction
is term nated by, t ddi t i-on,f X .30% trichloroacetic acid (TCA)
cont ai ni ng 20 M@g§@?§%§§8ﬁ32§%§88%ﬁgbpr ecipitation of material onto
glass fibgr mats (VI ~al TIr 8.3 X)) washed 3 tinmes with | S% TCA

cont ai ni ﬁg 100 M sod?ijhﬂlﬁgg’r%’p%g%gﬁ’a"tz?ﬁand t he radi oactivit~ retained on
the filters couFoend:i @.6a1.5¢aH] G0, IR-X.HBet apl ate reader. Nonspecific
activit~~ is defined as radioactivity retained on the filters follow ng

i ncubation of sanples with buffer alone (no enzyne). Specific enz~matic
activit~ (enzyne plus buffer) is defi nEXAMPLBtl&dl acti~ity m nus
nonspecific -acti~~i_t~~. The % inhibitio ~Q is deternined and for
the nore pot ent 4drfifdfdniae-Bu-ws é‘ﬂf’f’ﬁ‘fﬁu’g‘}l&" ’T’%’f?ﬂﬁ%’ﬂfﬂ”f"ﬁé’tﬂ}inhi bi t ed
specific activi },}g, azine-9Laks akidl (58 bAKNEsAEd based on the inhibition 30
cune. 26 July 04 WD 01/55147 -g7 C Src kinase Assa_ t PCT/IBOL /00069
C-Src kirfse is puri Byesbstitotindéd4i(Gaminespyridobd 3 -dipyrimidir-2vdaminoysat es
using an antipeptide nonocl onal antibody directed agai nsf the term nal

ani no aci ds (anphenylpigsrazingAycasboxaligagid temrbuiyhestesdEyamplsy ) dog Ny-RheRklsd t o

0.6~ um | atex bead IS . [ ign bMSy uf fer
conpri sed of 1687 MRy Rec BIRB R 27 BHRRR)REREmple 10709954 EFET DTS |
EGTA. 1 nM sodi ypadver@daipdund 79Msiididmed mp@25tC edech of | eupeptin.
pepstatin. and aprotinin. Insect cell _ lysate containing c-Src protein is

i ncubat ed wit h -M®6APEHA1 fCalcdS52 3 Fmpdp3l-4t 4C ~; ~ith rotation. At the
end of t | ysate i bat i on. gads are rinsed 0 3 tines in |lvsis
buffer. IE suspeﬁﬁ’@!ﬂ%ﬁc ;%lgﬂb‘té&]‘q%(?"cont ai ning 10% gl ycerol, and -frozen.
These | at ex beads aregt b NJEh 1ot i mes i n- assay buffer (40 mM Tris.
pH .7.6. ~ mM Myd 2).Cé§1%ygﬂg'p%%ﬁdz\d "il'ﬁs"f he same buffer. In a MIlipore
96-wel | pl at e wFbind Q. 653 prhl o8y N.Al43di ne nmenbrane bottom are added the
reacti on conponents: 10 pL c-Src beads. 10 uL of 2.6 ng/nL poly G uTyr
substrate,. 5 ~M 15 ATP containing 0? pC | abel ed 32P-ATP, 6 pL DMSO
containing inhibitors or as a solvent control. and buffer to nake the final
vol une 1?5 pL. The reaction is started at roomtenperature by addition of
the ATP and quenched 10 m nutes later by the addition of 126 ~tL of 30%
TCA. 0.1 M sodi um pyrophosphate for 6 mnutes on ice. The plate is then
filtered and the wells washed with two 250-nL 20" aliquots of 16% TCA. 0.1
M pyrophosphate. The filters are then punched. counted in a liquid
scintillation counter. and the data exam ned for inhibiton activity in

o - v o - o ) N o o o



26 July 2004 WO 01155147 PCTIIBA /00069 _8; TABLE 3. Inhibition of
Tyrosine | Cinases; % Inhibition at 50 pi (1C60 [ItM in parepshayi2pouf
det erm ned) Conpound PDGFr FGFr 1 94.4 (0a93) 93.7 089.811(0.13 I )(0.284
j 4~21.967. 44617. al19. 54710. 55; ~ 10.03 3 j(0.151 )70(0.536)( 1.1
~)8018.6117(0.081 )(0.061 ) As noted above, the invention | des
phar maceuMCMSSH3nposi ti ons conprising an invention .conpogkiﬂgggﬁﬁéﬁ with
a catTier, diluent, or excipient. The followi ng exanples illustrate typical
conpositions provided by this invention. E37TAVMPLE 144 10 A pharnmaceuti cal
conpositions in the formof hard gelat#gﬁﬁgpﬁ l.es for oral adm nistration
is prepared using the follo"ing ingred . Eﬂantit~~ (ng/ capsul e) Active
conpound ?50 St gr el 200; I i) 8 A @k ) -ph idb D, 3ld o tmitie- 7alipv e

i ngredi ents areqﬁggggﬁﬁﬁ%[¥ffpggﬁgﬂfgyﬁg¥g'belaf?éﬁcapgﬁlegﬁin 460 ngp
quantities. A typbgal active ingredient is

1-isobutyl-3-[2-i(2-chl oro-4pi pe hWR-1-Vad |- | A0 ot _hurtvlureida)-
}-pyrido[2.3-d] p~ri mTﬁiarF-u?PeFE‘PEGE @éwﬁ{g}i&jr‘?{%gﬁﬁ?ﬁn{aﬁ%}n@dﬁlnn?lg}c lelflrecgj of) rom ?
to 4 timesg a dag LorHty ol ARiin-olviRARoS phen A Rlpifeesiiendshtboxyli@Geiduéy- 2004
WO 011 55137 pCTP? E%@FO’O%@Q -s4 EXANPLE%44a’ Conposi tions for. Oral

Suspensi on | ngr @divéesierAfExample 14) in 2 mL of methanolriTaddcd 2 mL of 4 M hydrogen

1-1 soprop~~I - 3-[ ~- met hyl - 6- br onp- 2~ ( 3- e I Lain-4z.:
~ ami no) - pyri do_cPl@?@g@ilwq &y R sf’-llg[ﬂn-' Er?ég gbglbﬁ(lﬂ qur(%tc}ltl i%(;%m (TR 20
mL Sodi um benzogt.gmisht Qnéidiftacwial dirthh0 ethgr. Chetmatktiahis colle@terghyDiiktatiph el

water g.s. ad | 00 m. The sorbitol solution is added tgQ. 4 of distilled
water. and the gp.yer(i.@ﬂjﬁygG%%M&f‘h@m@é%‘ﬁéﬁ%ﬂ@ﬂggbiw&I'ﬁbg: Q%Elthari n.

sodi um benzoat e. ﬁzﬂﬁﬂ)ﬁ)’ig[:gﬂqﬂa‘{e‘ﬁ”ﬁﬁquQaﬂldi ssol ved. The volune is

adj usted o 10~ M Water. Edach milliliter of s~~rup

contains ~ ng ofa APldN& foP @ 5HH SN0 -EXOVRLE 3 #OFabl et s Each Contai ning 60
m~ of Active IneredientActiVe Tnhgredient60 mStarch-1 ~ ngM crocn~stalline

cel l ul ose= ~ ngPol v~i pT-5@40:1016.310M 2 39; CDGotabol420on i n uater)-1 m Sodi um
car box~~net hyl -starch. ~. ~ miMagnesi um tgfratia ~ ogTalcl.0 mTotal1 U ny
The active in~_ Fedn&n€. S&#Qtbie 180 24 931 GI Be@Dal433assed through a No. 4~
mesh LrS sieve and m xed thorouehlv. The solution of pol vvi‘m~i p~rrolidone
is mxed with the resultant powders and_t hﬁ&ﬁggsed through a lIro. 14 mesh
US 10 sieve. The granules are dried atE C and passed through a No.

18 mesh LLS siee QS AN AR Rl [T - kidin - TRADRBIOMPIS AR at . and
tal c) Jul yﬁﬁﬁls\g? }f%giﬁ%r“?@)ﬁf PC?/:I @JI‘/ ooogb- previ ously passed
through a No. 6QjpepaiinéB-cartonglic aridtarbbunvbetderd to the granules which, after
m xi ng, are conpressed on a tabl et machine t ield l SREH wei ghing
150 ng. A typical actﬁ.‘i/%‘bftﬁg?%ﬁ-‘éiﬁ’e 'Cli’f‘?cz‘gl&a? orﬁﬁg bg 'g\llsg)tcgrepa{rhati onis
the compound of FExamal f16Q465RTPOURY oftthe.prdduics (wanpnaid 80)is bainedel | - sui t ed
to .
mp 241°C (dec).
20 MS (APCI) M+1: Caled 547.3: Found 547.4.
o Anal. Caled for CagH3gNg03-0.28 HaO:
C.63.13: H. 7.04: N. 20.31.

Found: C.63.14: H.6.81: N. 20.25.

" EXAMPLE 17
23 1 QC velohexyl-3-[2-(4-piperazin-1-yl-phenylamino) -pyvridof2.3-d[pyrimidin-
7-vl[-urea
By substituting 4-{4-[7-(3-c_vclohexyl-ureido)-pyrido[2.3-d]pyrimidin-
2-vlamino]-pheny1}-piperazine-1-carboxylic acid tert-butyl ester (Example 16) for

4-14-[7+« 3-tert-butvl-ureido)-pyrido[2.3 -d]pyrimidin-2-ylamino]-phenyl}-



treatnment of diabetic retinopath~~. EXAMPLE 144c A parenteral conposition
suitable for admi nistration b~~ injection is prepared b~~ diZzsaly2004- 100
ng of compound 77 in ?~0 nmL of ~ 0. 9~0 aqueous 10 sodi um chl ori de sol ution
and adjusting the pH of the solution to about 7.0. This forrmulation is
cell-suited for the treatnent of breast cancer. EXAMPLE 144d Preparati on,
for Sr~pp¥OilisHIHEs A nixture of QOO0 tng of PCT/1B01/00069
1-n-butyl -3-[?-(4-pi perazin-1-yl-phem-lam no) 1 ~
pyrido[2.3-d]p~~rimdin-7-yl]-urea and 1503gng of theobroma oil are bl ended
to uniformt~T at 60C. The m xture is cooled to 24C in tapered nolds. Each
supposi t on~ wi | piperazirieghcarbayicacid wricbuyleskes imExamplet1S: 8987 1 8B 1-4va of

ti mes each da~~ for treatnment qf viral.infectj.op uch .as herpes and HS' .
26 July 2004 V\dftﬁﬂ‘a‘g&% 09915’“@%%8@‘?5’& - 1B Oﬁl %@%%0069 Topi cal

Preparation | ng{vfﬂ.?‘@l)'ﬁ@ﬁ!@al&d@?.& Found 447.3.

1- Cycl ohexyl - 3-{[ 2- (4- mmor phol i n-1 -yl -phenvl am no)]-~, 6- 20

di f I uor o- pvri dojnal3Cdlcdyor Gi4H N3O | -2}55UHERPB3HI&ine gl ycol 100Wi te
Petrol at unb00Cet ear vl al cohol ~0Q vcenl stearat el00PEG 100 stearate
~100Cet et B- 20 Monobast.c48s83d Huith 32 06 8B CB(romdt 46-31000 The i nventi on

conmpound i s biepded t j.f 1~ W t hzihAgredi ents to nmake a
t hi ck suspensi oﬁ?“’%heas{#gp’é%gi@o@f ’\ls}%tak;?pp?gggefﬁel%r’? to an adhesi ve backed

polymeric filmand cut into a 2-inch square. The patch is applied to the
skin of a patient suffering from psoriagi E:(A} LE 144f Sl ow Rel ease
Preparation Five hundred mlligrans ofggﬁ?i%% an‘ilggo- 6- brono-2-[4-(2

di et hyl arm noet oy AN hyd B A LB) ok Aoy Byhirlnes bt or | de vas

10 placed in an o I'C punp d adm niStered orally to a subject
for treatment and prByeibstiningf4-flasioedramils:lanitise fanaeilineon Examiptetfs manner
and process of making and using it are noy~ dgescriged in such full. clear.

ng ang ; . .
conci se dAd exa@-t303%£ﬁ§--a'§)?Uhérﬁé‘kﬂué‘%§rﬂbt2’_d’é‘? P Qlidt 1 ed in the art fo which
it pertains to g@l@ﬁgw§q:ggﬁd%m: Fbliind $76.0. be | S understood that the

ipbes prefe

f oregoi ng descr rred enbodi ments of the present invention. and
that nodifications may be nade therein wi thout departing fromthe spirit or
scope of the present invention as set fQurpfpip phe clains. *To particularly
26 July 2004 WO 01155147 PCT/1BOL/ 0009 -s ~ point out and distinctly claim
t he subj ect mat 1-gdr-BagdldRediudrnc-matighphenylavive)ipyridofd. hrd/mvrimidin-concl ude
this specification. 26 July 2004
7-yl]-urea
15 By substituting Nz-(4-ﬂuor6-3-methyl-phenyl)-pyrido[l.?a -d]pyrimidine-
2.7-diamine (Example 18) for Nz-phenyl-pyrido[2.3-d]pyrimidine-.’l.?-diamine in
Example 10, 0.0656 g (47.9%) of the product (compound 46) is obtained.
mp 230°C (dec).
~ MS (APCI) M+1: Calcd 369.2; Found 369.1.
20 - Anal. Calcd for CgH21F1NgOj:
C,61.94: H. 5.75: N. 22.81.

Found: C.61.82: H.5.73: N, 22.75.

EXAMPLE 20
1-(4-Chloro-phenyi)-3-{ 2-(4-fluoro-3-methyi-phenylamino)-
pyridof2,3-dJpyrimidin-7-yl|-urea
By substituting 4-chlorophenyl isocyanate for tertiary-butyl isocyanate in

(£
w

Example 19, 0.050 g (37%) of the product (compound 47) is obtained.
mp >250°C.
MS (APCI) M+1: Caled 423.1: Found 423.1.



_88_ CLAIVMS What is clained is: | . A conpound of the Formula | R~ R6 N~ 7

HN'N Ny~-R . i .) ~ I R Rs and pharnmaceutical |l ~~ accept abl e 25alutys2002st er s,
am des. and prodrugs .thereof wherein: R2. Ry) R1 ~  RI'~ and R1 ~ are
i ndependent |y hydrogen ~or | ower alkyl, |lower alkenyl, or |ower alkynyl,

or -1CH R12 each of which is optlonall~~ substltuted W|th ~ flroups
i ndependd¥¥Q 055849 ect ed from hal ogen. cyano, nitro. fﬁgﬁ"%‘"’“m
-(CH)NCO~R9, -(CH?)NSO~RI |I. -(CH)nR 1. _COR9, CC]\IR~R10 - SO RO.

-SCaNR~RI O - SO~R9, - SR9, -PO, ROR1~, - PORORBEY- - PO( NROR1~) ~. - NROCOR1~,

- ~t ROCO~R10. - NROCONRIR10. -NRIOSO-R10. or_a het erocycl e optionall ~~

substl tuted w thnalpCab;dCngE?mid%]frfaéeb‘éﬁ’dﬂ-h 2Q¢l ected from-R9. -N R9R 1
-OR9, -NROCOR1l: ~. =COR I{L O~RI , - . _ . -(CH)~R11; ' 26

July 2004 PCTI | BO1/ 0@@590‘855'1 JF\3~9 ogen cyano. vitro. -R9, -NROR10. or

-OR9; R6 is hal Y NROR10. -CR9. -CO~R9. - COR9,

- CONROR10. - NI t'g%aglo(i’-s N F%L-}(?))N]gggsm - SR9, -PO3ROR10. -POROR10,

-PO(NROR10) 2. or |ower al kenyl or |ower aihynyl aptionally substituted with

-R9; R8 is H -CO-RI ~. -CORD, -CONRL3Rlfxy A NePNRBIR14~ (C~R13) NR14R1~.

- SO~-R13. _S02813-. -S02NR13R14~ pp~Rl R14 pORI ~Rl 4, : or-PQ(NRt 3Rt 4) z) ~

RO and R1§ are yqﬂWatyV-prpehqmlm-dgd)?phorvhtmmxf-!?aﬂdqﬂzﬁ-dfm rigtidint ~~

substituted with roups selected fromthe group consistin=. of

hal ogen_ ani no. ﬂﬁn%‘”b’”‘ ‘Hf‘% kyl anmi no, hydroxy, |ower al koxy, phenyl

~-and substituted Dh&gxl scffahs;\m%@otlakgrmtmeﬁrhen ofiil ttBrttbley 143 Pr@gsiperazinwhi ch

the~~ are attached forma ring having from 3-7 nengbers up.to

four of which n&yl-bher&&mumw\ﬂddﬁ}#m*!ﬂﬁu ﬁ cﬁﬂ‘éﬁr%atﬁ legd)jigd mLef g ang

e

het erocygpi c islon iQcodleh o &f RRMAth ﬂfdlmledandhOOZQm][u(QUQWI}of go_.
tech nin ependen y 1s 0, 1, 2, or 3. 2. A conpound of the FOE\ Ia Il R~
R7 | | R17 / RilfetyRehlatide. The suspension is stirred at room temperature overnight,

filtered. The solid is washed with dichloromethane. The filtrate and washings are
combined, washed with water, dried (magnesium sulfate). and concentrated. The
material is purified by flash chromatography eluting with a gradient of 0% to 5%
15 methanol/dichloromethane during 30 minutes to give 0.0674 g (51.8%) of the
product (compound 5). mp 206-208°C (dec). |
MS (APCI) M+1: Calcd 463.3: Found 463.3.
Anal, Calcd for C24H30Ng02-0.40 H2O:
C.61.36;: H. 6.61: N. 23.85.
20 Found: C.61.38: H.6.37:N.23.98.

| EXAMPLE 22
4-{4-[7. 3-Isopropyl-ureidb)-p"rido[2,3-d]pvrimidin-Z-yIamino/-phenyl}-
piperazine-1-carboxylic acid tert-butyl ester
By substituting isopropyl isocyanate for tert- butvl isocvanate in
25  Example 14, 0.909 g (69.9%) of the product is obtained as a solid.
' MS (APCI) M+1: Caled 507.3: Fond 507.4.



and pharmaceutically acceptable salts. esters. am des. and prodrugs

t hereof, wherein: R7, R13, Rl14, and Rl~ are independently hy28 ¢geR00br

| ower al kyl) | ower al kenyl, |ower alkynyl, or -(CH-n R12 each of which is
optionally substituted with up ~to ~ groups independently selected from

hal oaen_ cvano_ nitro. -R9. -NROR10. -OR9. -(CH2)nCO-RO.
- (CH-) rRWQOLSHARg - CONROR10. - SO R9. - SO-NROR! 0. - SO-R9. {”gg@&%%&mmo

- POROR10. - PQ(NROR~10) ~. -NR~CORI O -NROCO~-R10, -~r ROCONRIRI 0. -NRI9SO-R10.
or a heterocycle opti onal |y substl tut ed w HﬁO-up to 3 groups independent| ~~
selected from-R9. -NROR10, -OR9, Zégﬁgf :I,n -(CH)nR 1 26 July
2004 -91 R? is hal ogen. cvano, V|tro - . or -OR9: R6 is hal ogen.

cyano. Vitro, - RRIsgpMbpRE0L- Amzm_mp/m@mmmo).@mmqmigdjpyﬁmimmo. or
| ower al ken~l or | ower al kyny( optionally substituted tenth -R9: R8 is H.
- CO~-R1~. - COR1~.ure@ONR13R14. - CSNR1~R14. -C~RlI3j NR14R1~, _gp~Rl 3~ _SO-Rl~,

- SO02NR13R14, _pO-R13R44 Eubs?%galgf ‘P(a P%M?I ﬁueld%p)zp\'nd > AlthviHAdf-€

i ndependent | ~ hydrogen | ower onal Substitutéd ~~ith up to
3 groups s#l ect e:d\famm]t-ﬂstengrlepnperannsﬂsctarbtgubt ahldltgrgé)nulasmnﬁ-l\anmh@ 2)for

di al kyl am no, hydro ko n hen . or when
t :akenyt oget her \>/lﬂ t{'ﬁ)ﬁ/‘lﬁé mﬁ"@fg@ﬁ"f‘é R?\’,Eipe#y’t ﬂ&) na‘t't 88] nd R form
a ring having f;ﬁﬁ%, nge-’r?éH?gx%hc 'ABdttéh BQM eﬁér i‘f{f}lﬁhxﬂl@h o0 2! §@17893%f bf om

O thegroup con NR2, where R2 is hydrogen,
lower all;~-i. Qhepﬁiﬁul:qwmpahhdm) Rbbtalmcdanhet%)"&(ded) or a het eroc~clic

dach n Is Fnth&gé%lpé’c?m Coftadfr3: Pl sl " ana Ras are 0 OO
i ndependeyy h A&qeﬁ??(k@%rc@??@{ﬂmomﬁpg,@m fgho: | k~l am no. hydr ox~,

| ower al ky I ower al kox~- itro. carboxy: carboxyal kyl.

am nocar bony nmono- oir. 463)@ ﬁuh572ﬁ0f17 16li al kyl am nocar bonyl .

al | “yi carbon5l. -SO-R9. - RORI ~. - S02R9, -SR9, -PO3RORl~, -POR9RI1O.

- PO{ NROR10) ~. m@mm%mmcezm 1Z8ROCONRORI 0, 0 r ~RISCZRL~; or R 6 is
a heterocyclic group containing from3-7 nenbers, up to 2 of which nenbers
are heteroatons sel ected fromoxygen and' nitrogen, wherein the

het erocyclic group is unsubstitut ed or BUANPLER%ed. with 1.2, or 3 groups

i ndependent |y sel ect rou nsistln of hal ogen, hydroxf,
| ov~er al k~1, t r(r"f‘l 9 {‘)H - ﬁf”ﬁ ’Peé#ad’f‘if" ’5%1 nono- or diail
l'am no. afyl. heteroalsdsperdion af 6.74 FI(47 hﬁ{ﬁmafzﬂmdowmtmmsx@émw K9 g .
het er oanl sul f onyl al kyl . heteroc clylal kyl. heterocycl yl sul fonyh: and
het er ocycl ~| sul f(am.Slrmlnbplof cis-2,6- dlmeth\l pxperazme is heated at 45°C for 1 hour. The
reaction mixture is cooled and shaken with dichloromethane and water. The
organic laver is dried (magnesium sulfate) and concentrated to give 11.62 g

_{>100%) of the product as a solid.

20 EXAMPLE 25
Cis-2,6-dimeth vl-4-(4-nitro-pl:em*l)-piperaziné-] -carboxylic acid tert-butyl ester
By substituting cis-3.5-dimethyl-1-(4-nitro-phenyl)-piperazine
'(Example 24) for 1-(4-nitrophenyl)-piperazine in Example 11. 14.87 g (92.8%) of

the product as a solid 1s_obtamed.

5 - | EXAMPLE 26
4-(4-Amino-phenyl)-cis-2.6-dimethyl-piperazine-1-carboxylic acid tert-butyl
ester |

By substituting cis-2.6-dimethyl-4-(4-nitro-phenyl)-piperazine-

1-carboxylic acid tert-butyl ester ( Exarnple 23) for 4-(4-nitro-phenyl)-piperazine-



3. Acotitpound of the Formula Ill R6 R-1 111 R 9 and pharmaceuticall~"
acceptabl e salts. esters. am des. and prodnrts thereof. wher @6riuly2004s

hydr ogen. ~or ' | ower al kyl, |ower al kenyl, or |ower alkynyl, or -1CHp Rt 2
each of which is opuonal |l ~~ substituted~v~xith uprto 3 groups independently
sel ected from hal ogen. cyano: nitro. -R9. -'~R9R10, -OR9, -(CH-)nCO-RO.

- (CH~) NSOWP 055147 CH~)nRl |, COR9, -COiRORI 0. -SO R9. -7 90069
-SO-R9. -SIt9, 26 July 2004 -93 pO-R9R ~. -PORI9RI 0. - PQ( NROR10) 2~
-NROCORI 0. - NROCO~RI O. - NROCONRIRI ~ -NRQSQ:RLQ oc a heterocycle

optionally' substituted with up to 3 groups mdependent sel ected from

-R9_ - NRORI 0. mecarqu)aﬁsmbuwl este ¥arople 12.R:03 &(éié?%gemhedyamr as

nitro,-R ~. - NROR Ohgr gﬁg@g i s hal ogen. c~~ano. nitro.-R9.-NRIORI 0. - OR9.
-CO~-R9. -COR9, - ‘8) CORI 0. -SO-NROR10. -SO-R9. -SO R9) SR9. -PO

RORI 0. -PORORI ~) -PO NRORI ~)~. or |ower al ken~~l.or |ower al hynvI

optionalh' substituted with -R9: R9 and F?'Aq\/lﬁ %g ndependent | y' hydrogen. or

| ower al k~~l. optionally substituted ~i F o ~ s~roups selected fromthe

group consi stin~ th(ﬂ)aﬁhmqwndam,ﬁ-wjp;ﬁbmmn-Qn {d@inof-ph e [rois- N§-dimayl-l oner
al koxy, phenyl substi tut ed Iphen ~or then taken.together with the
ni trogen t@&. whi cﬁ’Reh@y'eai'é"’b&t"t EeArdd lerRBUahES'eE- form a ring having from 3-7

menbers up to four of ngﬁagm pﬁéﬁkﬁcg ),Bzé;grht()h@gg ﬂ)&]qgghétl ng of

26 July 2004 -94 .0 C I's hydr ower al kyl, or
-CO fo~t~er al kyll -canbk\ licadd reet-Butpbesyet (Epamplel26) éaram;lnienn Eyaoppe 9. F01646$z a

cycloal kyl, a heterocyclic. an a Lg oaryl group: each n is
i ndependent ly 0, (30.8% OGPCBmd&ﬁdsRL‘amed §‘P oﬂr:é&éxr or (il loer alkyl,

| oer al kem 1. or J[§ Myp?aic A ¢buhi 351? ks opti ionally substituted

~~ith~up to ~ gr oup epen y sélecte rom hal ogen. amni no. nono- or
di al kyl am no. hydroxy | ower al koxy. cbano. vitro, carboxy) carboxyal kyl,

am nocar bqpyl . nmono- or dial kyl am noear@gg r al hyl carbonyl, -SO Rg.
- SOZNR9R186 - S~02R9 - SR9, -PO3RI9R10 %F{}lgg\e PO( NROR10) ?, - NROCOR10,

- NROCOZR10. -i R@sz@-&zbﬂﬁﬁﬂ?&lﬁhndnﬁ I3+d]}7vmnﬂdm-ligﬂanbar]yih,enal}-ydi.aI kyl .
heteroanl al | "yl . _cycl oal kyl or @bﬁ ?‘Q% fre each aryl:
heteroaryl or cyéﬁd{iﬂ’(&l‘ﬂ”‘g‘l’éﬁ’p"ﬁe i 4544 tent8u{ ¢ffesd vnth up to ~
groups independent | ~~pgeligahfilgla ??(‘gt@ﬁﬂgfiﬂ'nd)@m 18]pyPRAGM- 2y 1hiabKy! am no:

hydrox~' | ower al kox~~7 cyano, car box
phenyl}-cis-2. 6 dlmcthvl-plpcra.zme I-carboxylic acid tert-butyl ester

15 (Example 27) for N2-phcnyl-pyrido[2.3-d]pyrimidine-2,7-diamine in Example 10,
0.1828 g (74.9%) of the product is obtained as a solid.
MS (APCI) M+1: Caled 549.3: Found 549.4.

, EXAMPLE 29
1 -teft-Bllq'I-3-{2-[4-(cis-3,5—dimelh_vl—piperazin-I-yI)-phen_vlamino]—
0 pyridof2,3~dJpyrimidin-7-ylj-urea
By substituting 4-{4-{7- (J-teﬁ-but\'l ureido)-pyrido[2.3-d]pyrimidin-
2-ylamino]-phenyl}-cis-2.6-dimethyl-piperazine-1-carboxylic acid tert-butyl ester
(Example 28) for 4-{4-[7-(3-tert-butyl-ureido)-pvrido[2.3-d]pyrimidin-
2-ylamino]-phen}-'l}-pip.erazine-l-carboxylic acid tert-butyl ester in Example 15 is
obtained 0.0910 g (92.9%) of the product (compound 49). mp 245°C (dec).
MS (APCI) M+1: Calcd 449.3: Found 449.2.

tJ
wh.



. carboxyal ky 1. ~am nocarbon~1. nono- or dial k~-1|am nocar boni.

al kyl carbonyh -SO R9, -SO-RO9R10, -SO-NROR10. -SO-R9. -SR9. 2PQuiR-20R40,

- POROR10. - PQ(NR91t 10) ~. =NRICOR10, - NROCO~-R10. - NROCONRIR1~_ - NR9S02R10.
or (iiil a (CHIn- heterocyclic group containing from3-7 rrenbers up to

" _-'" of fiich nenbers are heteroatons selected from oxygen =

ni t rogen. WOMEFW n~t he. ~ heterocyclic group i~ unsubsti tut%‘a'r’m?l"““"“
substituted v~~th 1. 2. or 3 groups ~i ndependenth- selected fromthe group
consi sting of 26 July 2004 -9a hal ogen. kgdroxy. |ower alkyl.
trifluoronethyl. |oer al koxy, am no, rmno- or dial kyl am no. ar~~I.

het eroan~l . arylal kyl, heteroarylal kyl EXeMEEa39| sul fonyl |

het eroaryl sul fony |~ ye 5=

het er ocycl yl sul 20}4?75{?'%‘:%}%0})%9‘?‘” rﬁ"kﬁ, I}Z[Sm'ﬁgﬁv\'zr‘? gﬁwf;}o "Héer al kyl
substituted ~zi Uw-ﬂhmllpzﬂraaubeit-tdrﬂb.@dtcméﬁgeh-b:dgvl estéx corrpound of the
Fot~nnula IV . R6 i~ ~ ;L-,O~IVR?._~~18I—}h1R~R&9R16 .

and. phar maceut i cal i y Bycubgtatingcxclohexyl isgeanate i9pieisbytyLisgcyangifrings

t her eof erei i or -ORg; R6
‘s hal oge\r;gn Cyaggaﬂgle'ﬁ% b%?@@%o %%Wthé&ﬁr‘oﬁ@ct i3 RgtameBB?B slaﬂd CO\IgR9R1~.

- NROCOR1~, -SOMS)EAECI)M&I&IC(! $0. B@Fo@@75f3303R9R | ~) PCR9R | ~.
- PO( NROR 10)2) or |lower al kenyi or |over alkynyi optionally.substituted
with -R9: R9-and Rl1~ are independently hydrogen. or Iower alkyl optionally
substituted with up to 3 groups sel ect EXAMBREt He gr oup consi sting of

hal ogen_~am no. n r QX 0 enyl snd
substi tuted pheﬁ{g)"‘:?""‘bﬂ“g{\g‘ﬁ}%%%g#q ?'ngé’i/iﬂé’( %f’f Q’Pﬂﬁ‘-’fq}éégﬂgr o Wiich
they are attach dd??;@d]%rﬁi‘udlﬁoﬂ-f%\ﬁfréﬁg having from 26 July 2004 -96 3-7
menbers, up to our of . U ma~~ be selected fromO/Q O S, and NR20,

where R @0i s hydrogeBy subﬂmutm 4-{44[7-(3revclotxdwseida)-rytido[Rs-d]pygmidin-

het -1 het. Rl -~

mdependent 1 2 -2 AP B e R imEtn dsnierazine P o dicUeld eyt s
_( CH2) nCO~-Ro. gaggﬂ@g@g byl-urei@6RByrid SPOINRIIB-AimidinQ=RO.

- (so~| )~ER9R10 g %rd—{z‘%g?@bu-ypgfm ol P%Rgmo;n  NRICORLO.

-NR9CO-R10. - Nmmmmn\'l}mmﬂ)cad?oxahﬁé@lért% -bugyl gsigpi Faﬁamly 15,

substltut ed ~tn nt | t , - NROR10,
- OR9, -I~TR9(:G:é 022 Eﬁg&(.{’ﬁpgocf%gl %%F&t%% m%')&-gﬁ %ﬁ‘f?@ é@%])l s hydrogen.
or (i) lqser almm f+ar Caldeeans.2; Found @vge. al kynyl . each of ~fiich is
optional | ~ substi tut ed vvlth up to ~ groups independently selected from

hal ogen. am no, nono- or dial kyl am no, hvdroxy. |ower al koxy. c~ano. vitro.
carbovy.. carboxyal kyl, am' nocar boyl . BRAMPIOE 3di al I vI am nocar bonyl

| ower . aI | W car bonyl - SO~R9. -SO-NROR10. -SO-R9, - _pp~R9

_PORgRI O. - PO{ NRSRIG fivaclnmmwa)WﬂQ@@iﬂimchémﬁ'mm P"eKﬁé'soleo

or fill aryl. . ké’%gm?ﬁ' -I—cﬁ'@ %}q A?’Aldhﬁfbﬁﬁpﬁér‘al kyl . cyci oal kyl _or

c~-cl oal kyi - reeac eroarv or cycloal kyl sroup is
optional Iy substit ut®sla solutién 0p0.160 g (035 muns)iofdelge(Temminbypysieoftied from

P AT A T ARG AT AT TS T
ai kyl cai bonyl . gﬁ%?e 13) it 9 n'}EJBYd%ﬁylfonnamlde. cooled in an ice bath. is added
| 0.022 g (0.54 mmol) of 60% sodium hydride. The cooled solution is stirred for
'15 minutes, then treated with 0.088 g (0.54 mmol) of carbonyldiimidazole. The
cooled solution is stirred for another 30 minutes. then treated with 0..071 mL
25. (0.72 mmol) of cyclopentylamine. The resulting solution is stirred at room
temperature for 1 hour. then added to cold water. The solid is collected by
filtration to give a first crop of material. The aqueous filtrate is then extracted with
| dichloromethane. and the extracts are dried (magnesium sulfate) and concentrated
~ to give a second crop of material. The 2 crops are combined and purified by flash
30 chromatography. eluting with a gradient of 0% to 5% methanol/dichloromethane

during 30 minutes to give 0.1159 g (60.4%) of the product as a solid.



_97_ -S02R9R10. -SO-NROR10. -S02R9. -SR9. -PQ ROR10, -PORIOR1O.

“PO(NRORI 0) 2. - NROCOR10. - NROCO-R10. - NROCONRIRL~, - NROSO-R126JWy2004i| a
(CH~)n- heterocyclic group containing from 3-7 nenbers, up to 2 of which
menbers are heteroatons selected f om oxygen and nitrogen. wherein the

het erocyclic group is , unsubstituted or substituted ith 1. 3. or 3 groups
i ndependeWp|0#/5588| ect ed from the group consisting of hal ogeETARYPES,

|l ower ali:~1. trifluoronmethyl. |ouver al kox5~. am no. nono- or
di al kylam no. aryl. heteroaryl, .arylalkyi 4jieteroary |alkyl.
het eroaryl sul fonyl. heteroatyl sul fonyl al kyl heterocyciyl al kyl,

het er ocycl yl sul MSiYAPCHrM+he€alcd 6533y Feund H¥vy4.al kyl ; and R~ 1 is hydrogen.
| ower al kyl. or lower alkyl substituted with phenyl or substituted phenyl.

A compound of the Formula V R6 21 iRV. . Rl R1 g CGO¢c . . ' ~I~ R16
Htv R19 . arid the phatnmaceutical | ~f adctpMiblE33alts. esters. ami des. and
prodrugs thereof - r : is halo -,ano. or

. Wherein: R~ i, en. ,c~ nitr 3R9. - R10.
P Ro: "B i 5 hal SSHFIOREy Bt o R Berazingt 3T R Srio) BB 2 5 gy rinitdig
- CONROR10. - NR9 frea- SO-NROR10. -SO02R9. -SQJR9, SR9. -PO3RI9R1~.-POROR ~.
- POCNROR10) ~. or 26 July 2004 -. |ower alkenyl or |ower_ alkynyl
opti onal h subst it ut 8¢ swbstrutimp4- {R1[d-(Gryclopgpi ! ueide)rpyridedd gedipratmidin-

o) noo-ro. - ecabeRrstBiheri oaibokd i pgiter ARREREY (Exilie 32) for
- SO-NFORIO. - SO 7-(5R0r tu RO - i ORIy iR IR ph bR CORLO_

- NROCO-R10, - NRO( 9R10, -NROSO-R | ~, or a he erocg:l,e optional |~

substi t ut ed 'r ~- piperaginet begbgryinrsid wacbrnestariy Example By 4% (88-8%)fkoR |
a, -OR9. -NRO 1~ < L~D. - )0 LY. - (¢ Rg'and R ~ are

i ndependently h rpdﬁ%‘%](%d’l’"?_%"_ a1 ?@éﬁgét?gﬁgﬁlég%ﬁesct)i tuted with up to
3 groups el ect g1k {APON M1 -TTAP4TNDSFdindAG3 @ hal ogen. ami no. nono- or

di al kyt am no. hydrox5: | ower al koxy. heal and Substituted phenyl, or when
taken toget her #nah CaledfonCosHgeNsOs 2l de1-# 98- H20 8- 1dip¥aed, RO and R 0

forma ring having from3-7 nenbers. up to four qf which may be sel ected

from. ~ : the group Qo?%ﬁ)?étﬂ-rﬁgz’dfﬁﬂ@xg%} C((i)),(m@l]l)aﬂajl{ll?z, where R2 is

hydrogen, | ower ¢ . 1 19742  tlotalR14.74s. hetercaryl or a
A . P Ao e

het er ocycl i c group: ogen. or ~ . . | ower al kyl. | ower
alkem . or lower alkynyl. each of which is optionall~ substituted v~rith up
to ~. - groups independently selected frpg.higppgaa. am no. nono- or

di al kyl am no. h~drox '. |ower al koxy, cyano, nitro~ carboxy, carboxyalkyl)

at r | i nocasbony h1q@p0ninor2-dietlyistilfuny Lperéimbtinstyl)-etemao! al k~| car bonyl . - SO R9,

] gg mg %(}L: S%Eg 'Cd'ﬁgeR%hspens?ign 5% g28.34mr_n%8 4 IRty BRI B rimidine-

5-carboxaldehyde (Example 3) in 150 mL of tetrahydrofuran. cooled by an
ice bath. is added during 20 minutes. 23.2 mL of a 3.0 M methylmagnesium
~ bromide solution in diethyl ether (69.4 mmol). After 1 hour at 0°C, another

.20 23.2 mL of the 3.0 M methvlmagnesium bromide solution is added. and the

suspension is allowed to come to room temperature and stirred overnight. The
- reaction is quenched with 100 mL of saturated aqueous ammonium chloride. and

partitioned between water and ethyl acetate. The organic layer is dried
(magnesium sulfate) and éoncchtratcd to give 5.24 g (96%) of the product,

25 mp 140-142°C.

| MS (APCI) M+1: Calcd 186.1: Found 185.9.

EXAMPLE 35
1-(4-Amino-2-methylsulfanyl-pyrimidin-5-yl)-ethanone
By substituting 1-(4-amino-2-methylsulfanyl-pyrimidin-3-yl)-ethanol

30 ~ (Example 34) for (4-amino-2-methylsulfanyl-pyrimidin-5-yl )-methanol in



-NROCO2R1~. - NROCONROR10. -NR9SO-R10. or (ii) aryl, heteroaryl, arylallcyl.
het eroaryl al kyl . cycl oal kyl or cycl oal kyl -al kyl. where each &6~uty.2004

het eroanl or c~~cloal k~~I group is optionally substituted with up to ~
groups i ndependently sel ected. from hal ogen. am no. nono- or dial kyl am no)
hydroxy. |ower al koxy. c~~ano. vitro. carbo~. carboxyal kyl. am nocar bonyl,
mono= or &YQPWS55{4ni nocarbonyl . al kyl carbonyl. -SO~R9. - SO-RORIB01/00069

- SO-NROR1~. -SO-R9. -SR9. -PO R9R10, -POROR10, -PQ(NRI9RLO)~. -NROCORIO.

- NROCO~-R10, NROCONROR10, _~9SO-R10, or o4liiil a (CHY) n- het er ocyclic
group containing from3-7 menbers, up to ? of which menbers are heteroatons

sel ect ed from oxygempihad apd F@Rsb'éﬁ WF@‘W"%@O%UEWH T7Hedlps) of de
unsubstituted or tltut or 3 gtnups . independently
sel ected fromthé&" ({;"P“Shfjsi l§t| Pf‘é"egf hal ogen. h~droxy. |o~ier al k- 1.
trilluoromethyl. MOeAPElOMY: CaledN84.00B8¢nd m, gli al kyl am no. an~l _

het eroan-1, ~~anlal kyl. heteroai ~l al kvl: heteroaryl sul fonyl: heteroary

| sul fonylal kil. heterocyclylalk~-1. . heterocyclylsulfonyl: or

het er ocycl yl sul fonyl al kyl : and R~~I is Exdkpge/E 34 oul er al k5. or |og;er
alley 1 substituted ~~ith phenyl or_ substituted phenyl 26 July 2004 -1
00 6. A coprpoundIt(ﬂ-fmﬂmﬁ-anewarr@sl@éwl-pvrwudl%—‘c-:v/ﬁneﬂ'q'ww ~'-H or alkyl C=0

87\ Ris lj,rHV @\ Sub%lltg{l Y-(4%!nﬂﬂ{> xjf\etﬁlrlsrl fg_?} l-erﬁgxmlm:va v])- tll_zlngg

al kanoyl and the phar maceu acce e sa ers
prodrugs; ther eofExampiess) for "Rneuhslsbkfh:gngﬁdof’-’ ?ﬂd(tpvri\niutirne?-vwﬂﬁne tNROR 10,

or -MB9; " R6 s halo 0. - -CO~R9. -COR9)
- CONROR10_ "NRo CERApI¢. MF@&%@{ ftsg%mé“c‘ aé@sﬁggd l%%@ame 03R9RI 0.

- POROR1~_ - PO NRg, . epn | ower al kynyl optionall ~
substituted it hwamﬁg%gﬁg%%d gdr)ééqji?)rlllé%pg%dent h sel ected from hal ogen,
cvano~ vi tro, -R9. -N89810, -OR9~ -(CH-)nCO-RO9~ - (CH~) nSO-Rl |, -(CH-)nRI
l. ~10.CONRIR | 0~ -S03 89y -SO-N ngé%( LE -S89, -PO~ROR10~
-pO?9R10 (IBO(NRQRlO).w - NROCOR10, -NRg f =/~ NROCONROR | 0) - NROSO~
R 1 0, or a het espei(Slarenpisiminalobpyeiviidin-2-yiaaine)-phenyd/-piperazifieclsparboxylic

i ndependenl | ~- selected from =R9. -N39810. -89, -'~RIOCOR10. -CORI O

- (CH2) nSO7R-11. aqidteri-hupvl pstersnd R~ ~' and R-' 3 i ndependenti z are h~drogen

or alkyl 7. A conpoung %ﬁbﬁﬁ&zﬁ{%f 41% -2ehelitné s AR - YRR RS e thadh
PCT/ 1 BOL/ 00069 1-tent- éu \ mo perazi n- i ~~1 -meny l am” f\)os ¢
pyrido( 2. 3-d] pyr(Exaohiphe 36)yfb] 7-mmeehanesulﬁnv -pyrido{2.3-d]pyrimidin-7-vlamine in

15 Example 13, 4.04 g (65%) of the product as a solid is obtained.

MS (APCI) M+1: Calcd 413: Found 4135.

EXAMPLE 38
1.1-[4-( 7-Amino-3-methyl-pyrido{2,3-d[pyrimidin-2-ylamino)-phenyl]-piperazine-
I-carboxylic acid tert-buty! ester

20 o To a suspension of 0.58 g (14.6 mmol) of 60% sodium hydride in 10 mL of

tetrahydrofurah. at 0°C, is added dropwise 2.58 g (14.56 mmol) of diethyl

- (cvanomethyl) phosphonaté. The reaction mixture is siirred at 0°C for 5 minutes,
then at room temperature for 20 minutes. The mixture is then cooled to 0°C and
treated withl 2 g (4.85 mmol) of 4-{4~( 5-acetyl-4-amino-p_vrimidin-2;ylamino)-

25 . phenyl}-piperazine-i-carboxylic acid tert-butyl ester (Example 37). The mixture is
stirred at room temperature overnight. and then treated with water and saturated
aqueous ammonium chlon'dé. The resulting solid is collected by filtration and
washed with ether to give 1.069 g ( 80%) of the product.

MS (APCI) M+1: Calcd 436: Found 436.



1-tert-Butyl-3-(2-(3-chl oro-4-piperazin-1-yl-phenyl am no)

pyrido[3: 3-d] pyrimidin-7-yl]-urea: 1-tent-Butyl-3-(6-fluoro-26 uygpo4

perazin-1-yl - phen~~i am no ) pyrido(2.3-d]pyrimdin-7-yl]-urea:

1-tent- Butyl 3-[~-net hyl - ?-(4-piperazin- | -yl-phenyl am no)

pyri do['"'.3-d]pyrimdin-7- yI]-urea: 1- { 2-[4-(4-Acetyl-piperazin-1-yl
- phenyl gg 4s51dP p~~rido['"'.3-d]pyrimdin-7-yl }-3-ten-bupgtasuifsies

1 {2-]4- ?ﬁ% cet <~| - pi perazi n-1-~-11-3-chl oro- phenvi am no] p~~rido

[~ 3-d]pvrimdin-7-yl } -3-tent-but<l-urea, g -

2-(4-(4-Acetyl -pi perazin-1-yl)- phenyl am no] -6-fluoro

pyrido[2,3-d]p~~rirriidin-7-yl }-3-tentEXaAMBRLREIB®a; 15

1-{2-[4- (4- Acetyl erazin-1-yl henyl am noj - ~-

pyil dE)[ 9( 3-d] pyy,q.(£ﬁp -ﬁvcgl?hqn’éll%féﬁgﬂ)b{r}lfwﬂl‘dﬂlédoﬂ d}}n nmldm-Z-vIanuna/-

1- Cycl ohexyl - -

o-rido( 2. 3 d] p e‘rﬁ}%h&%%zﬁf} I c}zryc{xtﬂp%m@t@mbwﬁ)l ester

1-[2-(3-Chl oro- 4 pi paxamb@nmﬂyg 4{£[H€(ﬁl5dnanbner)1em01-pvndo[".3-d]p_\-'rimidin-2-

plrido[2.3-d]p~rimdin-7-y cl ohexyl - yr ea; . -
1- Oycl ohesvl - 3- pMmebP@mlcmPﬁﬁ%‘éFdz?%ﬁg%“ylF a6KRTbYRL fefpr (Example 38) for

p~~rido['" .- 3-d] Ll y%i],__ [PH-8fpvrimidi --l o)-phenyl}-piperazine-1-
1- Cycl ohexyl 3- [QXMng'ﬂhaf%\ l 4-pi per‘gznlnnln vamm Yp e(g?n]n% e

pyri do[ 2. 3- d] py carbodlylic atig ter-butphestesn _E-\{at'r@i/e[ lﬁ@d%@dﬂ?%)mﬂ&mmdmt@sw
) - phenyl am no] pg do 2 341] oyrimdin-7-yl }-3-cycl ohex~~l-urea: 1- {
2-[4-(4-Acetyl - B l[rS ~~| )-3-chl oro- phenvl am no]

p~rido('.3-d]p~ msm#«:nﬂ#lcacdscspwrdm@m ~l-urea: | -; _
2-[4-(4- Acetyl pi perazin-1-~~1 )-phenyiam no]-6-fl uoro 30 pyrido[3. 3-d]py

rimdin-7-yl }-3-cyclohexyl-urea: 1-; 2-[4-(4-Acetyl-piperazin-1-yl

) - phenyl g(r)@ no] ~-met hyl p~~rido[?. 3- d] EXANMPOEY0/- vyl }-3-cycl ohex~~| - urea.
26 July 04 WO 01/55147 -102_ PCT/1B01100069 1-5 Hydr oxy- et h~~l
) - 3- ( 2- { 4- pi per dzﬁfyclolle-wly-FJmeﬂﬁldfﬁ-f'@lPeWM &ol-2 tgutqurpywm di n-7-yl J-urea;

I -[2-(3-Chl oro-4- m no)
pyri do[ 2. 3-d] pyf’?ﬁfl%?ﬂiaé}p T']"'%"Z%ﬁ%?%xy et hyl ) - ur ea:
1-[ 6- Fl uor o- 2- (4- pi pg\'asllehtﬂmﬂd LE {Iﬂk‘[eﬂylcﬁmdhe')vl ureldo) -5-methyl-pyrido[2.3-

do( 2. 3-d din-7-~~] hyd -eth
Eyz I’) ﬁé,dr oxy] 2%” | %nm-malmmlp{)%fa&%ehg -garh O)t\?lc acid tert-butyl ester

phenyl am rlo) P~7 ,‘aq,?gle 38y %], RY{4l [rg‘ %M@lﬁrﬁﬁg?ggﬂdogof ]\pg\ idin-2-

2-(4-(4- 8ety| ‘perazin- amno pvrlmdln 7-yl
}-3-(2-hvdroxy- eldn)dhé}-phemat} ﬁlpérazme l-carbox\ lic acid tert-butyl ester in Example 15, the
~ 2-[4-{4-Acetyl - pi perazin

r o- phenyl.ami
pyri do[ ?. 3- d] py PFqAugs (ﬁo'T‘P)?“%d }1;2’,95( ?§?iﬁfdfc%gﬁff'éfihwg%r%§“)'
MS (APCI) M+1: Calcd 461: Found 461.

EXAMPLE 41
20 5-Methyl-2-methyisulfanyl-p) vrido[2,3-d|pyrimidin-7-vlamine
By substituting l-(4—amin0-Z-meth}'lsulfan)'_l-pyrimidin-S-yl)-ethanone
(Example 35) for 4-[4-(5-acetyl-4-amino-pyrimidin-2-vlamino)-phenyl}-
_piperazine- 1-carboxylic acid tert-butyl ester in Example 38. 0.97 g (85%) of the
product as a solid is obtained.

MS (APCI) M+1: Calcd 207: Found 207.
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EXAMPLE 42
2-Methanesulfinyl-3-methyl-pyridof2,3-d[pyrimidin-7-ylamine
By substituting 3-methyl-2-methylsulfanyl-pyrido{2.3-d]pyrimidin-7-
vlamine (Example 41) for 2-methylsulfanyl-pyridof2.3-d]pyrimidin-7-ylamine in

30 Example 8. 0.85 g (83%) of the product as a solid is obtained.



1- { 2-[4-{4-Acetyl-piperazin-1-y 1 )-phenylam no]-6-fl uoro
pyrido[ 2, 3-d] pyri mi di n-7-yl }-3-(2-hydroxy-ethyl)-urea; 15 26 July 2004
| -{2-[4-(4-Acetyl -pi perazin-1 -yl)-phenyi am no] - ~- net hyl

pyrido[ 2, 3-d] pyrimdin-7-yl }-3-{3-hydroxy-ethyl)-urea:

1- Et hyl - 3-[ 2- (4- pi per azi n- 1-yl - phenyl am no)

pyri do[ 2. VQi§x85447mi di n- 7-yl ] - urea: PCT/IB01/00069
| -[ 2- (3=Chl or o- 4- pi perazi n-1-yl - phenyl am no) 20

pyrido[2.3-d] pyrimdin-7-vl]-3-ethyl-urea: _4¢-

1-Ethyl -3-[b-fl uor o- 2- (.4- pi per azi n- 1- yl - phenyl ani no)

pyri do[ 2. 3- d] pyr Mf ¢ARCI) Myl Caledd?3; Found 223.

1- Et hyl - 3- (~- net hyl - 2- (4- pi perazi n- 1-yl - phenyl am no)
pyrido[2.3-d]pyrimdin-7-yl]-urea: 25 1-{2-[4-(4-Elcetyl-piperazin-1-yl
) - phenyl ami no] pyri do[ 2. 3-d] pyri m di n- 7E9QAMPBEe4tahyI —urea: 1- {

szy E |4 d (()EloAg eé}/ lpy r 7 % d’?ﬁnr;mé]-}/ }y)etlg I%? ﬁgfﬁup g&n ¥1{m£n {1-? ]vlammo)-phen vi]-piperazine-

?-[4- (4- Acetyl - pmﬁmainc&cmlrm-mhﬂw&@m no] - b-fluoro 30
pyr|d0(33d]pyr|md|n- - -3-ethyl-urea: 1-

{
2-[ 4- (4- Ac8tyl - pi per aB¥ ﬁugﬂvml)ngplréwyh@ﬁﬁlﬂﬁfﬂd -mgthpyrido[2.3-d]pyrimidin-7-

et~ Butyl - 3 (SR el Ao e oyt purido2 3-dpyimidin-vismjge g

2004 WO 01155I 47E(dn€ﬁe HBT(DISK)QI(QO%@% the product as a solid is obtained.

1-tert-But<~Il-3- (&4,4{1')[[{?0(19}@8(1 6yF phae ,yg am no)

pyrido[ 2, 3-d] pvr 50, roun

1- (4- Chl or o- phenyl ) -3-[2-(4-fl uoro- 3-net hyl - phenvl am no)
~rido(2.3-d]p5rimdin-7-yl rea:

E Ilsopﬁopyl ]p I(4 Ipl per;z} nul yl - phen@XéM%E)‘M

pyrido[2. 3 d] pyr : 1 ,55{1, 2op 3

221 4- (ci S T4 m ﬂ}' P3 feri. élllgg |“%g'f0)1F ,ﬁé}i&h nv%ﬁgﬁ%—éi{pvrzmld i 2 tlammo/

E” 3- ;ﬂ] Eyrl Im g i r):z?IFenﬁl} p}lpmgag-lacarboxj lic acid tert—butvl ester

- Cycl ohexyl - 3-{ ?- ci s i ra

phg)ﬂ ani n)(;] pyil ~E) [ \gulzﬂ -y -qm@nppe ép\'ﬂXO[)l, g]p\mmdm-‘)-

1- Cycl opentyl ah\éLrJeé}ssyhm RPtert-butyl ester (Example 43) fo

pyrido(2. 3- d] pyrlgrrlgl n- PIFVIFEIIP@% rl1- Cycl oh‘exylc- 3-; utyl ester (Example 43) for

3-[4-(cis-3, 5- dinRhphxlyipyvAasRz-8 'ri}ﬁlalme-" 7-diamine in Example 10. 0.17 g (45%) of
phenyl am no] -6 fl uoro-y;l)yrl do[ 2, Slpé] pyrl mdin-7-yl }-urea: 15

1- Cycl opehi yl - 3- tpepmdvmnszzso id ipphfaingdi n- 1- yI - phenyl ami no)

pyrido[ 2, 3-d] pyr
1- Cycl ohexyl - %ggé?ﬁﬂ Efgtlﬁggraal;?%ndfaﬁ phenyl am no)
pyr|d0[23d]pyr|md|n yI] urea,
1- Cvcl ohexyl - 3-[ 6- br onmo- 2- { 4- pi pera2| n-gx X Mptfeqy! am no) 30
pyr| do[ ?. 3-d] pyr| mdin-7-yl]-ure

1- Cycl ohexvl - [ﬁmBa@M-SIS(Metmlpm(a-piprtrdzirﬂlgm:anjvlaniim))

pyrido[2,3-d]pyrimidin-7-y{]-urea
20 By substituting 4-{4-[7-(3-ten-buty'l-uréido)-S-meth_vl«pyrido[?..B-
d]pyrimidin-2-ylamino]}-phenyl}-piperazine-1-carboxylic acid tert-butyl ester
(Example 44) for 4-{4-[7-(3-tert-butyl-ureido)-pyrido[2.3-d]pyrimidin-2-
vlamino]-phenyl}-piperazine-1-carboxylic acid tert-butyl ester in Example 15,
0.070 g (72%) of the product (compound 4) as a solid is obtained. fnp 230-232°C
25 (dec).

MS (APCI) M+1: Calcd 435: Found 435.



p~~rido(?.3-d] pyri mdin-7-yl]-urea:
1- Cvcl ohexyl - 3-[ 6-chl or 0- 2- (. ~- pi per azi n-1-yl - phenyl am no) 26 July 2004
pyrido(2.3-dJpyrimdin-7-yl]-urea: ~ 5 1-Cyci ohexv
1- 3-(6-fluoro-~-nethyl-?-(4-piperazin-1-yl
phenvl am no) - pyrido(2.3-d)pyrimdin-7-yl]-urea;
1- Cycl ohew@ du$5146- br ono- ~- net hyl - ?- (4- pi perazin- | -yl PCT/IB01/00069
phenylanino) pyrido(2.3-d]pyrimdin-7-yl]-urea:

1- C~~cl ohexyl - 3- (6- chi or o- ~- net hyl - ?- (4- pi per azi n- 1=yl 30
phenylanlno) pyrido[?, 3-d] pyrimdin-7-yl]-urea;

1- 1 sopropyl - 3- (~- et hyl - 2- (4- pi per azi nEXAMPREetd am no
p~~rido(2.3-d] p~rimdin-7- Vll] urea: 26 .J Jy‘é/2004 y\D 1I 55147 -104
PCT/ ( BO1/ 00069 $-Funsa-2guqivisehierpl- ﬂli-(wtm/g PYHpYar -pleny| ani no}
pyrido[2.3-d)pyrim di f (dieth -h horvD)-fl ;
1-[5- Met hyl - 2- (4-pi pé‘rsé’zlllt#nlloﬁl - %(g. Ba%r?\o(%}o @/"’" ¢ Vf Osg T )pyuoim Foene

din-7-yl ]-ureapcideithi Bmkrm*i&mmw+ah?d(o@mnwmemeoxmc grmeunedtmn no )
pyrido[ 2. 3-d] pyrim din- 7-y]-u ea: 1- C~cl
1-1-net hle 3-( 2d(ap1*p$ep\§ﬁhgp.ﬁ mL (20. %Wlbﬁf?}&s M solution of n-butyl lithium in

p~rido['".3-d]pyrimdi rr{
1-(4- Hydrox~~-c waagﬁse){{ﬁe)r é "2%4;%%%%%552%7%(: ¢ es gtrll?/ gﬁlreﬁbd“il %);/4r"’do
(3.3-d]pyrirrii leBJm}Ho]l}Mr $£amino-2 -methylsulfanvl-p\nmldme-S-carboxaldeh)de

1- {4- Am no- c~~cl ohea 4- pi perazin-1- hem-| n
['7{ 3-d] pyri ni di fExamp ),,aggwecg to \Earen to room te pera?ure an srt?n'eg)ovg mht The

% 2( :2)) c[i)i g‘;: |hx1| Srl}qéagu ?x}e)ate:c)l Wi %1 ga‘ﬁiraleg%ﬁﬁgddg IO MRS T fHeh wadr! TR

| i no-4- ylmpr Opyk()hcﬁs bBHéc‘ied)b\pﬁhﬂnbnaﬁd yviashed with diethyl ether to give 2.01 g (92%)
phenyl am no) - pyr | do[’? 3-dj pyr| mdin-7-yl]-urea; 3-Cv cloheayl-i
- met hyl - 1- [ 2- ( 4948 Eéf‘&iﬁch - phenyl ami no)

pyrido[ 2_3-d] py J 2: oPriiethyl-N - (~-n'ethyl-2-[(4-(
1- pi per azi nyl )pweﬂﬁ@gyﬁg]c%éﬁ ~r PS%’E% g d] pyri mdin-7-yl]-sulfam de:
1- C~~cl ohexyl - 3- [ ~- et hyl - 3- (4- pi per azi n- 1- ~~| - phenyl am no}
pyrido[2.3-d] pvrimdin-7-yl]-thiourea:gxAMPLE 47
N- (2- (4- Pi perazin- 1-yl - phenyl am no) - pyrido(2. 3-d] pyrinmdin 7-y
| ]-acet am de: 2#%Cliloro-6-fluoro-2-methyisulfanyl-pyridof2,3-dfpyrimidine

4-17-(3- | oh | d d |
Fonam del51 - ool oneRyuauidie ooy Rt o oyBl A BRARAE S L o)
pyri do[ ?3-d] pyr §igndBrataplk 45)fé)'i'Q&netlw@ﬂ(féxﬁm{‘b‘bvrﬁk{[z3(dﬁ}p§'r|irtmii107wi\eI‘ity| ami no)

30 pyr|d0[23dpyr|md|n 7-yl]-u g
4-[4-(" _-"-Anin xmp&eﬁnypbﬁgmddr&ﬁ/s 585p’fi’)ﬁ ¢ REadyctasig olid.

MS (APCI) M+1: Calcd 230. 232; Found 230, 232.

EXAMPLE 48
20 6-Fluoro-2-methyisulfanyl-pyrido[2,3-dJpyrimidine-7-ylamine
By substituting 7-chloro-6-ﬂuoro-2-metﬁylsulfanyl-pyrido[Z.S-
d]pyrimidine (Example 47) for 7-chloro-2-methylsulfanyl-pyrido(2.3-
d]pyrimidine in Example 7 is obtained 0.29 g (90%) of the product as a solid.
MS (APCI) M+1: Calcd 211: Found 211. '

EXAMPLE 49
6-Fluoro-2-methan esalﬁn_vl—p_ vrido[2,3-d[pyrimidin-7-ylamine

19
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By substituting 6-fluoro-2-methylsulfanyl-pyrido[2.3-d]pyrimidin-7-
vlamine (Example 48) for 2-methylsulfanyl-pyrido(2.3-d]pyrimidin-7-ylamine in
Example 8. 0.26 g (95%) of the product as a solid is obtained.
30 MS (APC1) M+1: Calcd 227: Found 227.



phem~l am no, ' --pyrido[?.~d] p~ rimdin-?-yl )-3-cvcl ohexvl-urea: and 26

July 2004 WO 01155147 -10; _ PCT/1B01100069 1-(2-i 26 July 2004
4-[4-(?- Am no- 3- et hyl - but anoyl )-piperazin- ) -yl ] phenyl am no }
}-pyrido[2.3-d] pvrimdin-7-~~ )-~-c~cl ohex~~l-urea. 8. A compound sel ected

from 1-tent-Butyl-3-(2-(pyridin-4-~~lamno)-p~rido[?. 3-d]p~~rimdin 5

7-~1) - ur W0 015S@7- cl ohexvl - 3-[ ?- (pyri di n- - ~-yl ami no) - p~~r i RSTABIL/BY08%r | ni di n
7-~~1]-urea: 1-Ethyl-3-[3-(pyridin-4-ylam no)-pyrido[2.3-d]p~~rimdin 7-~1
]-urea: I Ol -(Hydrox~~-ethyl )-3-(2-(p~=4gdin-~-ylam no)
pyrido[2.3-d]pvrimdin-7-yl]-urea: |

-tent-Butyl - 3 [ 6-f1 uoro-2- (pyridi n-~- yEXMMRDE 50

d . .
Ip}lalcﬂ)hex 1-3 %E ?9 ‘85?’60'5 j#%)orf)-l-pdﬁqoéz 3 f{]ﬂ{m‘ u1-2-v1ammo)-pl:enyl/-as-.

pyri do[ 2. 3-d] pyj5_m,gémyﬂpz)sler]azﬁfeeﬂ-carboxvhc acid tert-butyl ester
| - Et hyl - 3[6f|uoro -(p~~ridin-4-~l am no) - pyrldo[’>3p]
P

7 ~1]-urea: |-[6-Fl Lﬁl\rwbauwsﬁdﬂwm =Armgiapesuinyhpyad %’d]ﬂ)ﬁ%‘ﬁ'@r-&l n-7-yl ]
1- §Zn{wgrf§r et havm ﬁ%t(ﬁ eﬁﬁ%le%@) forrl’)dmethz.nesufﬁmlr?\ rido[2.3-d]pyrimidin-7-ylamine in
pyrido['. 3-d] D'Bx“ampdi 1’17 D—QAO] g (ﬁSG@) of the product as a solxd is obtained.

| - C~cl ohex~1- 3- g 4-~| no) pyrido["

~-d] pyri m di n- SK}}-PGF)eM*li ﬁﬂ 33F<[ und f8hy| - 2- (p~~ridin--E-~~ lamno ) 2~
pyrido[ ?3-d] pytimdin-7-yl]-urea: and

I-(’> Hydrovv-et hyl)-3-[~-methyl -?-(p~ridin--t-vlam no)

~rido(’ _'.3-d] p~—ri m d' n-7-~~1]- Ureéﬁk@MpﬁcEcbhpound sel ected from
4-~-~-[7 (3tet do. e V130 -
phem-l ; - pi per azNﬁ car @g(&ﬂ 'épeg?:é) Cdjp‘[q g‘r’\mb}t)f '?—M & z@ﬂ'uﬂuﬁn 2 ‘3%';}2({

4-{ 4- (719 Cycl prae:x;y}-cmzao-da)zerpyl-pmelm[zﬂzeaz-dr]rmn Im atiidh te3t-butybestaro)]
phenyl } - pi perazi ne-|_-car box d tert

- (3- Hydr oxy- pr opyl ) B¥- 5[“95‘(‘3 g‘eﬁéglaﬂ““‘?'&@i éﬁéﬁé?@rﬁ ?ii? ygimidin-2-
pyi i do[ 2. 3-d] py, %hﬁhg)h@rczwﬂldx?u%eﬁmekh()z patazite-|] -carboxylic a|1c1d tert-butvl ester

Hydroxyrret hyl = pi perazin- | -~~
phem-| ami no) - pyExaieil8 58) fiir @yl (Framminopyyidg[2ui-dlpy rimidin-2-ylamino)-phenyl]-

4- Mt hyI pi per gzplcpaezmle_- -C grggi(ylgcl aci tCertdbl[ty e(sf"erpx)rll %r%;z)feq'd (')\ﬂ) g (74%) of the

15 product as a solid is obtained.
MS (APCI) M+1: Calcd 593; Found 593.

EXAMPLE 52
1-Cyclohexyl-3-{2-[4-(cis-3.5-dimethyl-piperazin-1-vi)-phenylamino]-6-fluoro-
pyrido[2,3-d[pyrimidin-7-yl}-urea
| 20 By substituting 4-{4-[7-(3-cyclohexyl-ureido)-6-fluoro-pyrido[2.3-
d]pyrimidin-.’l-ylarnino]-phenyl }-cis-2.6-dimeth_\-"l-piperazine- ] -carboxylié acid
tert-butyl éster (Example 51) for 4-{4-[7-(3-tert-butyl-ureido)-pyrido[2.3-
d]pyrimidin-2-ylamino}-phenyl}-pipérazine-1-carboxylic-acid tert-butyl ester in
Example 15, 0.060 g (75%) of the product (compound 52) as a sohd is obtained,
25 mp 227-229°C.

MS (APCI) M+1: Calcd 493: Found 495.



phent ar ni no) - pyrido[ 2. 3. -d] pyrimdin-7-yl]-am de;

3-[ 3- (4- Pi perazi n- 1-yl - phenyi ani no) - p~~ri do[ 2. 3- d] pyri m di n-Z6 yuly 2004
1.1-di propyl urea: Piperazine-I-carboxylic acid

[ 2- (4-piperazin-1-yl-phenyl am no)= pyrido[?.3-djpyrimdin-7-ylj-am de:
I -{(R)-I-Hydroxynet hyl - 2- et hyl - propyl ) ~-[2-(4-piperazin-I|-yl

phenyl amwopssi4i do[ 2. 3-dj pvrinidin-7-yl]-urea; | .| PCT/IB01/00069
- Bi s- (2- hydroxy-ethyl)-3-[2-(4-piperazin-1 -yl-phenyl am no)
pyrido[ 23-dj pyrimdin-7-yl]-urea: | 49.

- [ 6- Brono- 2- (4- pi perazi n-1-yl - phenyl am no) - pyri do[ 2. 3
djpyrimdin-7-yl]-3-tett-butyl-urea: 1-EXABfRInD32- (4-pi perazin-|

-~1- phem am no) - pyri do[ ?. 3 dj imdin-Z-ylj-3- - ur.ea;. ,

| - {6- Brono- 2- [ 44(-éﬁ—ﬁ-(3.[-quiméér%rf}'glﬁg:b'gr'gf?;'ﬂﬁ'PEW E’%M&l’;’{"ﬁf&ﬁ"ﬁbﬁ'—""'”""""
pyrido[?.3:djpyrim din-7-yl. [ 73 ; LRB] o

-[2- (4- Fl uor o- pWé’ﬁSﬂ}é%’%{)‘ﬁ%{/?% gf‘%‘gﬁgi&gbfr?ﬂ‘l%?ﬁégal | -3-(3

mor phol i n- ~- ~~1- pr op-HBy 3ubgties@ing K-{4-(7-amino-3-methyl-pyri o[JZ.S-d]p_vrimidin-E-

o (4 oh . .
t |[ yd§ oxy- 25? L; | p)ﬁ%%i:gg;ppﬂgn)ylﬁgigér%% e- 1'-§ar§$;%>i{c' dcft t‘gl't-rbu?_\-'lyelst]cr ?E.\(a%nple 43) for

- (?- Ami no- et hyl )¢ B 125k im8zdy 3 idi-ng) o)-gldn2]J3piperazine-1-
dj pri midi — 7- ~17 Eﬂu@ez}inz(""% széid 9{12?3'%004 - 107 Pasiito) _.l]%) y

1- Cycl ohexy! - 3- {cartosviiGadid girmbutyy esten ipdpample 3240 18 HREHG) ofithhBrduct as a

6-fi uoro-pyrido( 21.%-. r Idég\ér%m' din-7-y! }-urea:

1-tent-Butyi - 3- {2 FQUHBES. 5- di met hyl - pi perazin-1-yi }

phenyl ani no] - 6- fNf4 QA PCPNI+AOC IS 5dF phduimd Hi7n- 7-y|  } - ur ea:

1-{2-[4-{4- Acetyl - pi perazi n-1-yl ) -phenyl am no] - pi rido[?. 3 d] pyri m din-7-yl
}-3-(3-norpholin-4-yl-propyl)-urea:

1-tent-Bufd -t-~={6-chl oro-2-(4-(cis-3. EXIAMRIIE54 pi perazin-1-y ) pheny

| ami no] - p~ rido[ 2, 3-d] pyri m di n-7-yl -urea;  3- C}/cl heny -1-{

2- [ 4- (ci s- 3. 5- diln€rdigpenpilciefametyt-2yf#ypiperazin-1-yi-phenylamino)-

phenyl am no] - p~~rido s dlpvid mpdyn-~7-yl }- i -nethyl- :

3- Cycl ohexvl - 1- &H%?ZZ?'?]Z’)% 5'6%"3%?!!2‘{%9{- yl} - plrlen3r/rFam'yno;Jr =

pyrido[ 2. 3-d] pyri m dipy sibgiifuting @af4-B-(Geopcldhenyyl-ureido)-5-methyl-pyrido[2.3-

1-1-{2-(4-(cis-3,5-di methyl - pj perazi -I.-e¥l o

pthyI ami noj - pv ﬁ]m[@,dgl‘a])ﬁ??i“ﬁfiaﬁ?ﬂ—‘g}'ﬂﬁ alz)uée[ Figrrbgyic.acid tert-butyl ester
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EXAMPLE 72
1,1-Bis-(2-hydroxy-ethyl)-3-[2-(4-piperazin-1 -vl-phenylamino)-pyridof2,3-

15 djpyrimidin-7-yl|-urea
By substituting the product of Example 71 in Example 15. 0.0916 g of the

product (compound 89) as a solid is obtained. mp 185°C (dec).

MS (APCI) M+1: Caled 453.2: Found 453.2.

_ EXAMPLE 73
20 | 6-Bromo—2—met.hylsu(fan_vl—8H-gvrida[2,3-d/p,vfimidin— 7—one
To 5.00 g (25.9 mmol) of 2-methanesulfanyl-8H-pyrido(2.3-d]pyrimidin-
7-one (Example 5) in 130 mL of DMF is added 5.00 g (28.1 mmol!) of
N-bromosuccinimide. The resulting suspension is stirred at room temperature

overnight and concentrated. The solid is triturated with hot water, then washed

25 with isopropanol to give 5.59 g (79.4%) of the product as a solid. mp 266-270°C.

EXAMPLE 74

6-Bromo-7-chloro-2-methylsulfanyl-pyrido[2,3-d[pyrimidine
By substituting the product of Example 73 in E)iamplc 6.2.73 g (97.2%)

of the product is obtainéd as a solid.
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Anal. Caled for Co4HagBriNgOj-1.64 HyO-1.83 HCL:

C. 46.37: H.5.53: N, 18.02; Cl. 10.44.
Found: C.46.53: H.5.34; N.17.73: CL. 10.15.

EXAMPLE 80
4-{4-[6-Bromo- 7-(3-tert-butyl-ureido)-pyrido[2,3-d[pyrimidin-2-ylaminoj-

wn

phenyl}-piperazine-1-carboxylic acid tert-butyl ester
By substituting the product of Example 77 in Example 10, 0.2571 g
(42.9%) of the product is obtained as a solid.
10 MS (APCI) M+1: Caled 599.2; Found 599.2.

EXAMPLE 81
1 -[6-Bromo-2-(4—piperazin-]-yl-phen_vlamino)-p_vrido[Z,3-d]p_vrimidin- 7-yl]-3-
tert-butyl-urea
By substituting the product of Example 80 in Example 15, 0.0481 g of the

15 product (compound 91) is obtained as a solid.
MS (APCI) M+1: Calcd 499.2: Found 499.0.

EXAMPLE 82
4-{4-[6-Bromo- 7-(3-methyl-ureido)-pyrido[2,3-d[pyrimidin-2-ylamino]-phenyl}-
. piperazine-1 -carboxylic acid iert-butyl ester
20 By substituting the product of Example 77 and methylamine in
.' Example 32. 0.170 g (29.9%) of the product is obtained as a solid.

MS (APCI) M+1: Calcd 557.2: Found 557.1.

_ _ EXAMPLE 83
1-{6-Bromo-2-(4-piperazin-1 -pl-phenylamino)-pyrido[2,3-d[pyrimidin-7-yl]-3-

25 methyl-urea

By substituting the product of Example 82 in Example 15. 0.0963 g (69%)
of the product (compound 93) is obtained as a solid.

MS (APCI) M+1: Calcd 457.1: Found 457.1.
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EXAMPLE 84
4-[4-(7-Amino-6-bromo-pyridof2,3-dpyrimidin-2-vlamino)-phenylj-cis-2.,6-

th

dimethyl-piperazine-1-carboxylic acid tert-butyl ester

- By substituting the product of Example 76 in Example 27. 2.10 g (63.1%)
of the product is obtained as a solid.
MS (APCI) M+1: Calcd 528.2; Found 528.2.

10 . EXAMPLE 85
4-{4-[6-Bromo-7-(3-tert-butyl-ureido)-pyrido[2,3-d[pyrimidin-2-ylaminoj-
phenylj-cis-2,6-dimethyl-piperazine-1-carboxylic acid tert-buty! ester
By substituting the product of Example 84 in Example 10.0.1725 g
(72.6%) of the product is obtained as a solid.
15 MS (APCI) M+1: Calcd 627.2: Found 627.2.

EXAMPLE 86
1-{6-Bromo-2-[4-(cis-3.3-dimethyl-piperazin-I-y{)-phenylamino/-pyrido(2,3-
dlpyrimidin-7-yl}-3-tert-butyl-urea

By substituting the product of Example 85 in Example 15. 0.1593 g
20 (96.0%) of the product (compound 94) is obtained as a solid. mp 202°C (dec).
MS (APCI) M+1: Caled 527.2: Found 527.2.
Anal. Caled for Co4H31BryNg0;-2.55 HCI-1.70 H2O:
C.44.28: H. 5.72: N. 17.21; CL. 13.89.
Found: C.44.28: H.5.72: N.17.09: Cl. 12.49.
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By substituting the product of Example 84 in Example 16.0.1750 g
(70.7%) of the product is obtained as a solid.
MS (APCI) M+1: Caled 653.3; Found 653.3.

th

EXAMPLE 88
1 -{6-Bromo-2-[4-(cis-3,5-dimeth_vl-piperazin-I-yl)-plxenylamino/-p_vrido[2,3-
djpyrimidin-7-yl}-3-cyclohexyl-urea
10 By substituting the product of Example 87 in Exampie 15.0.1614 g
(95.4%) of the product (compound 95) is obtained as a solid. mp 198°C (dec).
MS (APCI) M+1: Calcd 553.2: Found 553.2. |
Anal. Caled for CogH33NgOBry-2.76 HC1-2.02 H30: '
C.45.22: H. 5.81: N. 16.23: Cl. 14.17.
15 Found: C.45.23:H.5.82; N, 16.08; Cl. 13.53.

EXAMPLE 89
N2-(4-Fluoro-phenyl)-pyridof2,3-djpyrimidine-2, 7-diamine
By substituting 4-fluoroaniline in Example 9. 1.1529 g (43.2%) of the
product is obtained as a solid. mp 245-248°C.

20 - MS(APCI) M+1: Calcd 256.1; Found 255.9.

EXAMPLE 90
1-[2-(4-Fluoro-phenyvlamino)-pyrido[2,3 -djpyrimidin-7-yl|-3-(3-morpholin-4-yl-
propyl)-urea _ '
By substituting the product of Example 89 ahd 5-morpholin-4-yl-

propylamine in Example 32. 0.1465 g (58.6%) of the product (compound 96) is

o
Fh

obtained as a solid. mp 253-256°C.

MS (APCI) M+1: Calcd 426.2: Found 426.1.
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EXAMPLE 91
1-[2-(4-Fluoro-phenylamino)-pyrido[2,3-dpyrimidin-7-yl|-3-(2-liydroxy-ethyl)-

W

urea

By substituting the product of Example 89 and 2-hydroxy-ethylamine in
Example 32.0.0811 g (40.3%.) of the product (compound 97) is obtained as a
solid. mp 238-240°C.
10 MS (APCI) M+1: Calcd 343.1: Found 343.1.
Anal. Calcd for CjgH15F1NgO2:
C, 56.14; H. 4.42; N, 24.55.
Found: C.55.82: H.4.52; N. 24.15.

_ EXAMPLE 92
15 1 -;(2-Amino—etltyl)-3-[2—(4-_ﬂlloro4plten, vlamino)-pyrido[2,3-dJpyrimidin-7-ylj-
urea
By substituting the product of Example 89 and ethylenediamine in

Example 32. 0.1000 g (49.3%2) of the product (compound 98) is obtained as. a
solid. mp 217-220°C.
20 'MS (APCI) M+1: Calcd 342.1: Found 342.0.
| Anal. Calcd for C1gH]6F1N701-0.2 H2O:!
C.55.71; H. 4.79; N. 28.42.
Found: C.355.72; H, 4.57:N.28.07.

EXAMPLE 95
1 -(2-_Dimeth__vlamino-ethyl)-3-[2—(4-ﬂuoré—phen_vlamino)-p_vrida[2,3-

(8]
Wn

dfpyrimidin-7-ylj-urea
By substituting the product of Example 89 and 2-dimethylamino-
ethylamine in Example 32. 0.0778 g (35.8%) of the product (compound 99) is

obtained as a solid. mp 251-255°C.
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5 EXAMPLE 94
3,3-Dimethyl-1-(4-nitro-phenyl)-piperazine
By substituting 2,2-dimethyl-piperazine in Example 24, 29.43 g (88.4%)
of the product is obtained as a solid.
MS (APCI) M+1: Caled 236; Found 236.

10 - o EXAMPLE 95
2-2—Dimeth_vl-4-(4-nitro-plteixyl)—piperazine-I -carboxylic acid tert-butyl ester
By substituting the product of Example 94 in Example 11, 38 g (93%) of
the product is obtained as a solid.
MS (APCI) M+1: Calcd 336; Found 336.

15 EXAMPLE 96 .
4-(4-Amina-phen_vl)-2,2-dimetl:yl—)1iperazine—] -carboxylic acid tert-butyl ester
By substituting the product of Example 95 in Example [2. 27 g (78%) of
the product is obtained as a solid.
MS (APCI) M+1: Calcd 306: Found 306.

20 _ EXAMPLE 97
4-[4-( 7-Amino-6-fluoro-pyrido[2,3-dJpyrimidin-2-ylamino)-phenyl]-2,2-
dimetli_vl-piperazine—l ~carboxylic acid tert-butyl ester |
By substituting the product of Example 96 in Example 50, 0.4346 g
(59.0%) of the product is obtaincd as a solid.
35 MS (APCI) M+1: Calcd 468.2: Found 468.3.
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' MS (APCI) M+1: Caled 593.2: Found 593.4.

EXAMPLE 99
- 1-Cyclohexyl-3-{2-[4-(3,3-dimethyl-piperazin-1-yl)-phenylamino/-6-fluoro-
pyrido[2,3-d[pyrimidin-7-yl}-urea
10 By substituting the produci of Example 98 in Example 15. 0.040 g of the
product (compound 100) is obtained as a solid.
- MS (APCI) M+1: Calcd 493.3; Found 493.2.

EXAMPLE 100
4-[4-( 7-Amino-6-ﬂuoro-pyrida[2,3-d]11 vrimidin-2-vlamino)-phenylj-piperazine-
15 I-carboxylic acid tert-butyl ester
By substituting the product of Example 12 in Example 50. 0.2017 g
(29.7%) of the product is obtained as a solid.
MS (APCI) M+1: Calcd 440.2; Found 440.2.

_ EXAMPLE 101
20 4-{4-f 7-(3-C_ vcloh e.i:vl-ureido)-6'-ﬂuoro-n vrido[2,3-d[pyrimidin-2-ylamino/-
phenyl}-piperazine-1-carboxylic acid tert-buty! ester
By substituting the product of Example 100 in Example 16. 0.2036 ¢
(78.6%) of _the.product. is obiaincd as a solid. |
MS (APCI) M+1: Caled 565.3: Found 565.3.

EXAMPLE 102
1-Cyclohexyl-3-[6-fluoro-2-(4-piperazin-1-yi-phenylamino)-pyridof2,3-

38
(¥ ]

dlpyrimidin-7-yl]-urea
By substituting the product of Example 101 in Examplc 15.0.1084 g

(96.0%) of the product (compound 11) is obtained as a solid.
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EXAMPLE 103
4-{4-[7-(3-tert-Butyl-ureido)-6-fluoro-pyrido(2,3-d[pyrimidin-2-ylamino/-

th

phenyl}-cis-2,6-dimethy! piperazine-I1-carboxylic acid tert-butyl ester
By substituting the product of Example 50 in Example 10. 0.070 g (17.9%)
of the product is obtained a‘s a solid.
10 MS (APCI) M+1: Calcd 567.3: Found 567.3.

EXAMPLE 104
1-tert-Butvl-3-{2-[4-(cis-3,5-dimethyl-piperazin-1 -yl)-plten_vlat‘nino]-6-;ﬂuoro-
pvrido[2,3-d]pyrimidin-7-yl}-urea

By substituting the product of Example 103 in Example 15. 0.0585 g of

—
h

the product (compound 102) is obtained as a solid.
MS (APCI) M+1: Calcd 467.3: Found 467.5.

EXAMPLE 105
1-{4-(4-Nitro-phenyl)-piperazinylf-ethanone
~Toa sol_utibn of 5.0 g (24.1 mmol) of 1-(4-nitro-phenyl)-piperazine in
20 100 mL of dichloromethane was added 5.04 mL (28.9 mmol) of diisopropyl-
ethylamine. The solution is cooled in an ice-bath. treated with 1.89 mL
(26.5 mmol) of acetyl chloride. and stirred at room temperature overnight. The
reaction is washed successively with water. 0.5 M HCl. saturated sodium
“hvdrogen carbonate. and brine. and dried over magnesium sulfate. and
a5 concentrated 1o give 53.91 g (98.5%) of the product as a solid.

MS (APCI) M+1: Caled 250.1: Found 250.0.
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EXAMPLE 107
1-{4-[4-(7-Amino-pyrido[2,3 -d]pj'rimidin -2-ylamino)-phenyll-piperazin-1-yi}-
ethanone |

By substituting the product of Example 106 in Example 9. 0.1829 g
10 (50.1%) of the product is obtained as a solid.
MS (APCI) M+1: Calcd 364.2; Found 364.2.
Anal. Caled for CjgH21N701-1.0 H70:
C, 59.46; H, 6.11; N, 25.55.
Found: C, 59.51; H. 6.03: N. 25.28.

15 EXAMPLE 108
1-{2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]-pyrido[2,3-d[pyrimidin-7-yl}-3-
(3-morpholin-4-yl-proj7_v1)-urea

By substituting the product of Example 107 and 3-morpholin-4-yl-
propylamine in Example 32, 0.0338 g (22.6%) of the product (compound 103) is

20 | obtained as a solid. mp 222-225°C (dec).

MS (APCI) M+1: Calcd 534.3: Found 534.2.
Anal. Calcd for Cp7H35Ng03-0.5 HyO:

C. 59.76; H. 6.69: N, 23.
Found: C.59.74;H, 6.53; N.2

3
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_ _ . EXAMPLE 109
6-Chloro-2-methyisulfanyl-8H-pyrido[2,3-d[pyrimidin-7-one
By substituting N-chlorosuccinimide in Example 74, 0.3700 g (31.4%) of

.
A4

the product is obtained as a solid, mp 264-266°C (dec).
MS (APCH) M+1: Calcd 228.0: Found 227.9.
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By substituting the product of Example 110 in Example 7. 0.38 g (63%) of
the product is obtained as a solid.

10 MS (APCI) M+1: Calcd 227.0: Found 226.9.

EXAMPLE 112
6-Chloro-2-methanesulfinyl-pyridof2,3-dJpyrimidin-7-ylamine,
By substituting the product of Example 111 in Example 8. 0.2328 g
(57.1%) of the product is obtained as a solid, mp 260-262°C.
15 MS (APCI) M+1: Calcd 243.0; Found 242.9.

EXAMPLE 113
4-[4-(7-Amino-6-chloro-pyrido[2,3-d[pyrimidin-2-ylamino)-phenyij-cis-2,6-
dimethyl-piperazine-1 -carboxylic acid tert-butyl ester '
By substituting the product of Example 112'in Example 27.0.22 g (49%)
20 of the product is obtained as a solid.
| . MS (APCI) M+1: Calcd 484.2; Found 484.2.

. EXAMPLE 114
4-{4- 74(3-lert-Bu(vl-ureido)-&chloro-pj'rido[2,3-d/p)'rimidinoz-_vlamiho/—
pher_ryl}-cis.-z,6-dinxethyl-piperazine-l -carboxylic acid tert-butyl ester
25 E By substituting the product of Example 113 in Example 10. 0.0995 g

' (39.2%) of the product is obtained as a solid.
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By substituting the product of Example 114 in Example 15. 0.0995 g of the

5 product (compound 104) is obtained as a solid. mp 205°C (dec).

MS (APCI) M+1: Calcd 483.2: Found 483.2.

EXAMPLE 116
Methyl-(2-methylsulfanyl-pyrido[2,3-d[pyrimidin-7-yvi)-amine
By substituting methylamine in Example 7. 1.46 g (30.0%) of the product
10 is obtained as a solid.
MS (APCI) M+1: Calcd 207.1: Found 206.9.

EXAMPLE 117 y
(2-Methanesulfinyl-pyrido[2,3-d]pyrimidin-7-yl)-methyl-amine
By substituting the product of Example 116 in Example 8. 1.31 g (83.4%)
15 of the product is obtained as a solid. mp 185°C. |
MS (APCI) M+1: Calcd 223.1: Found 223.0.

EXAMPLE 118
4-[4-(7-Methylamino-pyridof2.3-d]pyrimidin-2-ylamino)-phenyl[-piperazine-1-
carboxylic dcid tert-butyl ester

20 By substituting the product of Exarnplé 117 in Example 13.0.4934 g
(62.9%) of the -prbduct_ is obtained as a solid.
‘MS (APCI) M+1: Calcd 436.2: Found 436.2.

_ EXAMPLE 119
4-{4-[ 7-(3-Cyclohexyl-1-methyl-ureido)-pyrido[2,3-d[pyrimidin-2-yvi]-phenyl}-
25 piperazine-1 -carbo.@lic acid tert-butyl ester
By substituting the product of Example 118 in Example 16. and using
.acetonitrile as solvent and no base. 0.8535 g (78.8%) of the product is obtained as
a solid. '
MS (APCI) M+1: Caled 561.3: Found 561.3.
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Anal. Calcd for C25H32Ng01:0.25 HyO:
C.64.56; H. 7.04; N, 24.09.

Found: C.64.57: H, 7.01; N. 23.98.

10 _ - EXAMPLE 121
3-Cyclohexyl-1-{2-{4-(cis-3,5-dimethyl-piperazin-1-yl) -phenyviamino]-pyridof2,3-
djpyrimidin- 7-yl}-1-meihyl-area

Using the general procedure by which Example 120 is s¥nthesized,
0.1366 g (95.6%) of the product (compound 106) is obtained as a solid,
15 mp 170°C (dec).
| MS (APCI) M+1: Calcd 489.3; Found 489.3.
Anal. Calcd for Co7H36Ng01-3.32 H20-2.69 HCL:
' C. 50.16; H. 7.07; N, 17.33; Cl. 14.75.
Found: C, 50.36; H.6.98: N, 16.97: Cl. 15.07.

20 EXAMPLE 122
3-Cyclohexyl-1-ethyl-1-[2-(4-piperacin-1 -yl—phen_vlami'no)-p_vrido[2,3-d/
pyrimidin-7-ylJ-urea '

'Using the general procedure by which Example 120 is synthesized. 0.118 g
(94%) of the product (compound 107) is obtained as a solid.
MS (APCI) M+1: Calcd 475.5: Found 475.3.

X
w

Anal. Calcd for CoH34Ng01-3.0 HCI-0.3 diethylether:
C.53.89; H. 6.65: N. 18.48.
Found: C.353.75:H.6.96; N. 18.57.
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10 Using the general procedure by which Example 40 is synthesized. the
product (compound 64) is obtained as a solid, mp 204-206°C (dec).
MS (APCI) M+1: Caled 393; Found 393.

EXAMPLE 125
1-Ethyl-3-[5-methyl-2-(4-piperazin-1-vl-phenylaminoj-pyrido[2,3-d[pyrimidin-

15 7-ylj-urea
Using the gcheral procedure by which Example 40 is synthesized. the

product (compound 28) is obtained as a solid. mp 220-222°C.

MS (APCI) M+1: Calcd 407: Found 407.

_ . EXAMPLE 126
20 I-[5-Methyl-2-(4-piperazin-1-yl-phenylamino)-pyrido[2,3-d[pyrimidin-7-yl[-
| - 3-propyl-urea _
Using the general procedure by which Example 40 is synthesized. the
product (compound lll)'lis obtained as a solid. mp 223.225°C.

* MS (APCI) M+1: Calcd 421: Found 421.
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(compound 71) is obtained as a solid. mp 228-230°C (dec).

MS (APCI) M+1: Calcd 443; Found 443.

EXAMPLE 128
7-Amino-2-methylsulfanyi-pyrido(2,3-d[pyrimidine-6-carboxylic acid ethyl ester
10 . To a solution of 4-amino-2-methanesulfanyl-pyrimidine-5-carboxaldehyde
(Example 3) in 10 mL of tetrahydrofuran is added 0.126 mL (1.18 mmol) of ethyl
cvanoacetate. The solution is cooled to -10°C, and treated with 2.36 mL
(2.36 mmol) of titanium tetrachloride. To the solution is slowly added 0.52 mL
(4.72 mmol) of N-methyl mo.rpholine. The reaction is warmed to room
15 temperature over 2 hours. and partitioned between ethyl acetate and saturated
aqueous ammonium chloride. The organic layer is concentrated to give a solid,
which is triturated with ether to give 0.30 g (96%) of the product as a solid.
MS (APCl) M+1: Calcd 265.1; Found 264.9.

EXAMPLE 129
20 7-Amino-2-chloro-pyrido[2.3-dJpyrimidine-6-carboxylic acid ethyl ester
To a suspension of thé product of Exam;ﬂe 128 in 50 mL of chloroform is
slowly added sulfuryl chloride. followed by 2 drops of ethanol. The reaction is
stirred at room temperature for 16 hours. poured into ether. and the solid collected
to give 0.50 g (98%) of the product.
25 MS (APCI) M+1: Calcd 253.1: Found 253.1.

EXAMPLE 130
7-Amino-2-{4-(4-tert-butoxycarbonyl-piperazin-1-yl)-phenylamino/-pyrido[2,3-
d|pyrimidine-6-carboxylic acid ethy! ester

A solution of the product of Example 12 and the product of Example 129

30 in dioxane is heated under reflux for 1.5 hours. The reaction is poured into
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ureido)-pyrido[2,3-d[pyrimidine-6-carboxylic acid ethyl ester
By substituting the product of Example 130 in Example 10. 0.05 g (48%)

of the product as a solid is obtained.

. EXAMPLE 132
1 0 7—'(3-I¢rt-But_vl-ureido) -2-(4-piperazin-1-yl-phenylamino)-pyrido[2,3-
d]pyrimidine-6-carboxylic acid ethyl ester
By substituting the product of Example 131 in Example'15. 0.036 g of the

product (compound 113) as a solid is obtained. mp >300°C.

_ EXAMPLE 133
15 1-{6-Fluoro-5-methyl-2-(4-piperazin-1-yl-phenylamino)-pyrido(2,3-d[pyrimidin-
7-yl]-3-isopropyl-urea
Using the general procedure by which Example 52 is synthesized. but
using 1-(4-amino-2-methylsulfany1-pyrimidin-5-yl)-ethanone ( Examplé 35), 4-(4-
amino—phényl)—pi_perazine-l-carboxylic acid tert-butvl ester (Example 12). and
20 _isopropyl isocyanate as reagents. the product ( cbmpound 114) is obtained as a
solid, mp 208°C (dec).
MS (APCI) M+1: Calcd 439.2: Found 439.3.

EXAMPLE 134
1-Cyclohexyl-3-{2-[4-(3.3-dimethyi-piperazin-1-yl)-phenylamino]-pyrido(2,3-

N
th

djpyrimidin-7-yl}-urea
Using the general procedure by which Example 17 is synthesized. but
~ using 4-(4-amino—phen$'l)-2.2-dimethyl-piperazinc-l-carbo.\:ylic acid ten-bufyl
_ester (Example 96). 0.95 g (100%) of the product (compound 115) is obtained as

‘a solid.
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EXAMPLE 135
6-Methyl-2-methylsulfanyvl-pyrido[2,3-d[pyrimidin-7-ylamine

W

To a suspension of 2.18 g (54 mmol) of 60% oil dispersed sodium hvdride
in 300 mL of tetrahydrofuran. cooled to 10°C. is added 10.2 g (53.4 mmol) of
(1-c_vano-l-meth_vl-methyl)-phosphqnic acid diethy! ester (Svnthesis. 1975:516).

10 To the cooled suspension is added 4.30 g (25.4 mmol) of 4-amino-2-
methanesulfanyl-pyrimidine-5-carboxaldehyde (.Exarnple 3). and the reaction is
stirred at room temperature for 22 hours. .The resulting solution is concentrated
and filtered to give a solid, which is washed with tetrahydroﬁxra;. dissolved in
IN citric acid. and re-precipitated by adjusting the pH to 8 with 50% sodium

15 hydroxide. The solid is collected by filtration to give 1:1 g (21%) of the product.
mp 268-270°C.

MS (APCI) M+1: Caled 207.3: Found 207.0.

| EXAMPLE 136
_ - 1-Cyclohexyl-3-{2-[4-(cis-3,5-dimethyi-piperazin-1-yl)-phenylamino]-6-methyl-

20 _ -pyrido[2,3-d/pyrimidin-7-yl}-urea

Using the general proccdure by which Example 31 is synthesized. but
using the product of Example 1335 as the starting material. 0. 14 g (42%) of the
product (compound 116) is obtained as a solid.
MS (APCI) M+1: Calcd 589.6: Found 589.3.
Anal. Calcd for Co7H356Ng0}-2.5 HCI-1.5 H»O:

C.53.80: H. 6.73: N. 18.01: Cl. 14.11: H»0. 4.06.

08
(9]

Found: C.53.44: H. 6.89: N. 18.46: Cl. 14.60: H2O. 4.48.
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Anal. Calcd for CogH34Ng01-2.4 HCI-1. 73 H»O:
C.51.62: H. 6.91; N, 19.26; Cl. 14.63: H2O. 5.42.
10 Found: C,51.23; H.6.55; N. 18.92; Cl, 14.73; H‘;O 5.10.

. _ EXAMPLE 138
1-tert-Butyl-3-[6-methyl-2-(4-piperazin-1-yl)-phenylaminao)-pyridof2,3-
dlpyrimidin-7-yl]-urea | )

Using the general procedure by which Example 15 is synthesized, but
15 using the produét of Example 1335 as the starting material, 1.02 g (100%) of the
product (compound 118) is obtained as a solid.
MS (APCI) M+1: Calcd 435.3: Found 435.5.
Anal. Calcd for Co3H3gNgO;-5 HCI-1.75 HyO:
C. 42.60; H. 5.98: N. 17.28; Cl. 27.34; H»O, 4;86.

20 Found: C.42.03; H. 6.04; N. 16.81: CL. 22.95;: H»0, 4.72.

EXAMPLE 139
1-{2-[4-(cis-3,5-Dimethyl-piperazin-1-yl)-phenylaminol-6-methyl-pyrido[2,3-
djpyrimidin-7-yl}-3-isopropyl-urea |

Using the general procedure by which Example 33 is synthes{izcd, but
25 using the product of Exampie 135 as the starting material. along with 4-(4-amino-
| phenyl)-cis-2.6-dimethyl-piperazine- 1 -carboxylic acid tert-butyl ester and
isopropylamine as reagents. 0.130 g (100%) of the product (compoﬁnd 119) is
obtained as a solid.
MS (APCI) M+1: Calcd 449.3: Found 449.3.
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Anal. Calcd for Co4H32Ng01-3 HCI-1.75 H2O:
C. 48.90: H, 6.58; N, 19.01; Cl. 16.04; H»0. 5.35.
Found: C.49.03;H, 6.63; N. 18.70: Cl. 16.03; H0. 5.19.

EXAMPLE 140
1-Cyclopropyl-3-{2-[4-(cis-3,5-dimethyl-piperazin-1-pl) -phenylamin 0 [-6-metltyl-

Lh

pyridof2,3-d]pyrimidin-7-yl}-urea

Using the general procedure by which Example 33 is synthesized. but
using the product of Example 135 as the starting material. along with 4-(4-amino-
phcnyl)-cis-2,6—dimethyl-pi[;erazine-l-carboxylic acid tert-butyl ester and

10 cyclopropylamine as reagents, 0.099 g (100%) of the product (compound 120) is

obtained as a solid. _
MS (APCI) M+1: Calcd 447.3; Found 447.3. .
Anal. Calcd for Co4H30NgO1:

C, 49.83; H. 6.19; N, 19.37; Cl, 18.39; HO, 3.89.

15 Found: C, 49.76; H, 6.23; N, 18.92; Cl, 15.66; H20, 3.06.

EXAMPLE 141
I-teﬂ-Butyl—3-{2-[4—(cis—3,Sédimetltyl-piperazin—]-yl)-phenylamino]-6—eth_vl-
pyrido[2,3-d[pyrimidin-7-yl}-urea

- Using the general procedure by which Example 137 is synthesized, but
20 . using ( 1-cyano-propyl)-phosphonic acid diethyl ester as starting material, 0.34 g
(95%) of the pfoduct (comp,ound 121) is obtained as a solid. |
MS (APCI) M+1: Calcd 477.3; Found 477.3. |
~ Anal. Caled for CagHa6NgO0}-2.5 HCI-1 HO:
C, 53.26; H, 7.05; N, 19.11: Cl. 15.18: H20. 3.07.

Found: C.53.63:H.7.31: N. 18.46: Cl, 15.32: H20. 3.48.

9
w

| EXAMPLE 142
The following compounds are prepared essentially according to the

p_roced(xrcs described in Examples 1-141 and shown in Schemes 1-4:
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~ pyrido[2.3-d]pyrimidin-7-yl}-3-cyclohexyl-urea (compound 15);
G) 1 -{2-[4-(4—Acctyl-piperazin-I -vl)-phenylamino]-3-methyl-
20 _pvrido[2,3-d]pyrimidin-7-yl}-3-cyclohexyl-urea (compound 16):
(k) 1-(2-Hydroxy-ethyl)-3-[2-(4-piperazin-1-yl-phenylamino)-
. pyrido[2.3-d]pyrimidin-7-yl]-urea (compound 17);
()] 1 —[2-(3—Chloro-4-piperazin- 1-yl-phenylamino)-
pyrido[fl.3-d]pyrimidin-?-yl]-3-(2-hydroxy-ethyl)-urea (compound 18):
25 (m) 1 -[6-Fluor6-2-(4-pipcrazin- 1 -)'l_)-phenylami_no)-
pyrido[2.3-d]pyrimidin-7-yl]-3-(2-hydroxy-ethyl)-urea (compound 19):
- (n) 1 -(2-Hydroxy-éthyI.)-3-[5-methyl-2-(4-piperazin- 1-vl-
pBenylamino)-pyrido['2.3Qd]pyrimidin-7-yl]-urca (compound 20):
_ (o)  1-{2-[4<«( 4-Ace_tyl-pi1$erazin- 1 -_vl)-'phén,vlaminé]-
30  pyrido[2.3-d]pyrimidin-7-yl}-3-(2-hydroxy-ethyl)-urea (conipound 21):
(p) 1-{2-[4-(4-Acetyl-piperazin-1-yl)-3-chioro-phenylamino}-

pyrido[2.3-d}pyrimidin-7-yl }-3-( 2-hydroxy-ethyl)-urea (compound 22):
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J -#10% & ()- ,10% & ()-4 10 & ()- @OW& ()- 10W& ()-;¢cZ |[[:vUa
* @109 &WOOLSSI4T(* @10% & ()- b *@10% & ()- (-10% & () -PCTABOUOGHED () -
$-10% & ()- !<!dlelflglt!|obUs y# 10%#: & ()-10"10"10" <10% & ()- @
10% & ()- s910% & ()-  6-10%& ()-t!!!Inf*gV$|[:bU4 OELOB& ()- F
10% #: & ()-' "10% V': & ()- "109%t& ()- L I'109BD3& ()-

L™ 109B#B&' () - VS} $$$eF' | [ : {2L[4-(3-XcaW pipeazin- &y())phSn@ainp] 6418010) - S F

NY"#10%& ()-S pvndoj[g fj cﬁpvn dm-7-_vl}-3-?2-h_\('%r((>2y-ethyl)-urea (compound 23):
(n 1-{2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]-3-methyl-
pvrido[2.3-d]pyrimidin-7-vl}-3-(2-hydroxy-ethyl)-urea (compound 24):
5 (s) 1-Ethyl-3-[2-(4-piperazin-1-yl-phenylamino)-
- pyrido[2.3-d]pyrimidin-7-y1j-urea (compound 25);
(1) 1-[2-(3-Chloro-4-piperazin-1-yl-phenylamino)-
pyrido[2.3-d]pyrimidin-7-y1}-3-ethyl-urea (compound 26):
(u) 1-Ethyl-3-[6-fluoro-2-(4-piperazin-1-yl-phenylamino)-
10 pyrido[2.3-d]pyrimidin-7-vi]-urea (compound 27);
(v)  1-{2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]-
pyrido[2.3-d]pyrimidin-7-y1}-3-ethyl-urea (compound 29):
(W) 1-{2-[4-(4-Aceryl-piperazin-1-yl)-3-chloro-phenylamino]-
pyxido[2.3-d]p)'rimidih-7-}'I}-3-cthyl-urea (compound 30): .
15 (x) 1-{2-{4-(4-Acetyl-piperazin-1-yl)-phenylamino}-6-fluoro-
pvrido[2.3-d]pyrimidin-7-y1}-3-ethyl-urea (compound 31):
) 1-{2-[4-(4-Acetyl-piperazin-1 -yl)-phenyl.amino]-5-methyl-
' pyrido[2.3-d]pyrimidin—7-_\'l }-3-ethyl-urea (compound 32):
(z) 1 -ten-Bui_vl-S-[2-(pyridin—4-ylamino)-pyrido[2.3 -d]pyrimidin-
| 20 - 7-yl]-urea (compound 33):
(aa) 1-qulohe.\:}'l-3-[2-(pyridin—4-ylamino)-pyrido[2.3-d]p_vrimidin-
" 7-yl]-urea (compound 34): '
(bb) I7Eth}-'l-3-[2—(p_vridin-4-ylamino)—byrido[2.3-d]pyrimidin—
'7.-yl]-urea (compound 335); _ '
35 (cc) _]-(Hydrbx_v-eth_vl)'-3-[2-(pyridin-4-ylamino)_—
'p_vrido[2.3?d]pyrimidin-7_-_\'l]-urca (compound 36):
_ ddy 1-tcn-But_vl-3-[6'-ﬂuoro-2-(p_\_'ridin-4-ylamino)-
‘ pyrido[2.3-d]pvrimidin-7- yl]-urea (compound 37):
| (ee)  1-Cyclohexyi-3-[6-fluoro-2-(pyridin-4-ylamino)-
30 pyrido[2.3-d]pyrimidin-7-yl}-urea (compound 38):
' (fHh  1-Ethyl-3-[6-fluoro-2 -(pvndm-—l—vlammo)—
pv ndo[" .a-d]p\ rimidin-7-y l]- urea (compound 39):
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10% & ()- < Y" L0%& () 10-‘[&F[L)or&2&3bﬂdtﬂ2@}[anuhﬂ}-p\ndo{23 H)pyrdn{dia-7-v1]-
+10% & ()- (109 & ()- ~ (10%& ()- . )-Z 2 g

10% & () - n222A3l\f%@3 pwewfb"ure%@fmmng 510%& () z! 5109& ()-z 3

10% & ()-Z , f210% & ( _F 10% & ()-
"10% & ()- Y@0% & ()(*‘“io/&&??‘?’@}i&éﬁ%%‘? ﬁq%%l}g i By5556]| [ - A410" 038

@10% & ()- , s1Qwislo[2.3-dp)sindidirt & 3(1}-urea1mﬁb'@9d 4P:10%&' ()-& F
109% & ()- &56J 666677' [ :(ibi?lonl-C';'cl';)%ggdlf&al-[(5)-ﬁ1¢t|ﬁ_vl-2-(pyridin-4-_vlamino)-
pvrido[2.3-d]pyrimidin-7-yl]-urea (compound 42);
Gi) 1-Ethyl-3-[5-methyl-2-(pyridin-4-ylamino)-
pyrido[2,3-d]pyrimidin-7-yl}- urea (compound 43);
(kk)  1-(2-Hydroxy-ethyl)-3-[5-methy]-2-(pyridin-4-ylamino)-
10 pvrido[2.3-d]pyrimidin-7-yl]-urea (compound 44);
(1)) 1-Cyclohexyl-3-[6-methyl-2-(4-piperazin-1-yl-phenylamino)-
pyrido [2.3-d]pyrimidin-7-yl}-urea (compound 54);
(mm) 1-Cyclohexyl-3-[6-cyano-2-(4-piperazin-1-yl-phenylamino)-pyrido
_ [2.3-d]pyrimidin-7-yl]-urea (compound 56); t
15 (nn)  1-Cyclohexyl-3-[6-chloro-2-(4-piperazin-1-yl-phenylamino)-
pyrido [2,3-_d]pjtimidin-?-yl]-urca (compound 57);
(0o0) 1-Cyclohexyl-3-[6-fluoro-5-methyl-2-(4-piperazin-1-yl-
phenylamino)-pyrido[2.3-d}pyrimidin-7-yl]-urea (compound 58);
(rp) l-Cyclohexyl-3-[6-bromo-5-meth_vl-2-(4-piperazin- I-vl-
20 phenylamino)—pyrido[2.3-d]pyrimidin’—7-yl]-urea (compound 59);
_ (qq) 1-Cyclohexyl-3-[6-chloro-3-methyl-2-(4-piperazin-1-yl-
' phénylamino)-pyrido[2.3-d]p_vrimidin-?-yl]-urca (compound 60):
(r)  1-Isopropyl-3-[5-methyl-2-(4-piperazin-1-yl-phenylamino)-
| pyrido[2.3-d]pyrimidin-7-yl]-urea (compound 61):
25 (ss) | I1-[5- Meth'vl-"-(4-piperazin-l-vl-phenvlamino)-
pvrido[2.3-d}pyrimidin-7-yl]-urea (compound 63): _
(t) 1-(4-Hydroxv-cyclohexyl)-3-{2-(4-piperazin-1-yl-pheny lammo)-
pyrido [2.3-d]pyrimidin-7-yl]-urea (compound 66).
(uu) 1 -(4-Amino-cyciohexyl)-3-[2-(4-piperazin-1-yl-phenylamino)-
30 pyrido [2.3-d]pyrimidin-7-vl]-urea (compound 67):
(v)  1-(2-Dimethvlamino-ethyl)-3-[2-(4-piperazin-1-yl-phenylamino)-

~ pyrido [2.3-d]pyrimidin-7-yI}-urea (compound 68):
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910% & () - COVDDIyEdp: [?.:anmmm%vga (h)ourea (compound 72):

3 (yy) N-[2-(4-Piperazin-1-yl-phenylamino)-pyrido[2.3-d]pyrimidin-
7-yl]-acetamide (compound 73);
(zz) 4-[7-(3-Cyclohexyl-ureido)-pyrido[2,3-d]pyrimidin-2-vlamino]-
benzenesulfonamide (compound 74);
(aaa) 1-Cyclohexyl-3-{2-[4-(1-piperazin-1-yl-methanoy!)-phenylamino]-
10 pyrido{2,3-d]pyrimidin-7-yl}-urea (compound 75);
(bbb) 1-Cyclo.hexyl-3-[2-(4-ﬂuoro-phenylamino’)-
pyrido[2.3-d]pyrimidin-7-yl}-urea (compound 76);
(cee)  14(2-{4-[4-(2-Amino-4-methyl-pentanoyl)-piperazin-1-yl}-
-phenylamino}-pyrido[2,3-d]pyrimidin-7-yl)—3-cyclohexyl-urea (tompound 77);
15 and
(ddd) 1-(2-{4-[4-(2-Amino-3-methyl-butanoyl)-piperazin-1-yl}-
phenylamino}-pyrido{2,3-d]}pyrimidin-7-yl)-3-cyclohexyl-urea (compound 78).

EXAMPLE 143
Biological Assay
20 As noted above. the compounds of this invention are potent inhibitors of
'cdks,'and_. accordingly, are useful in treating and preventing atherosclerosis and
other cél_l proliferative disorders like cancer that are mediated by such cdk
'enzymes. The compounds exhibit excellent inhibitory activity against a number of

cdk cnzymés, including cdkcdk1/cyclinB, cdk2/cyclinA, cdk2/cvclinE, and

1%
(V]

.cdk4/cyc_linD. when eva_li;ate’d in standard assays routinely utilized by those
skilled in the art to measure cdk inhibitory activities. Typical assays are carried
out as follows.

) Cyclin Dependent Kirtasé 4 (cdkd) Assay
_ Enzyme assays for IC5q determinations and kinetic evaluation are
30 performed in 96-well filter plates (Millipore MADVN6550). The total volume is

0.1 mL containing a final concentration of 20 mM TRIS
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&109% & ()-NI11JI[JIJI|[: NAA1010 ,109% & ()- 3+z10% & ()- f)10% & ()-

&10% & ()- 9% 10% & ()- @H#10% & ()-3JIKL/ LOs1L2L?L| obU410 -
#10% #: & () - 10"10"'9118" 6109 & (): 4 10% & ()- _ 0310% & ()-F | |.@0% & ()-
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|10 @ ()~ GHBUREREOL 10 MVl i A goobaniog 23 i GSPRIATR PO e
ELB%N('\I?% ! : guﬁojlf%%i %(i/% gf I%tl%é@@étél%g? %d%p&)?’épn%te@ii%tﬁ?@nfaf&a Qn:npgund of the
present invention. All components except the ATP are added to the wells. and the
5 plate is placed on a plate mixer for 2 minutes. The reaction is started by adding
[32P]ATP. and the plate is incubated at 25°C for 15 minutes. The reaction is
terminated by addition of 0.1 mL of 20% trichloroacetic acid (TCA). The plate is

kept at 4°C for at least 1 hour to allow the substrate to precipitate. The wells are

then washed 3 times with 0.2 mL of 10% TCA and 32p incorporation is

10 determined with a beta plate counter (Wallac Inc.. Gaithersburg, MD).

Cyclin Dependent Kinase 1 and 2 Assays (cdk1l/cyclinB, cdk2/cyclinA,
cdk2/cyclinE) _
Enzyme assays for IC5q determinations and kinetic evaluation are

1

performed in a 96-well filter plate (Millipore MADVNG6550) in a total volume of
15 0.1 mL of 20 mM TRIS (tris[hydroxymethylJaminomethane), at pH 7.4, 50 mM
NaCl. I mM dithiothreitol, 10 mM MgCl5, 12 mM ATP containing 0.25 pCi

of [32P]ATP. 20 ng of enzyme (either cdk1/B. cdk2/A, or cdk2E). 1 pg
retinoblastoma, and appropriate dilutions of the particular invention compound..
~ All components except the ATP are added to the wells. and the plate is placed on a
20 ' . ' '_platc mixer for 2 minutes. The reaction is begun by addition of [32P}ATP. and the
plate is incubated at 25°C for 15 minutes. The reaction is terminated by addition
of 0.1 mL of 20% TCA. The plate is kept at 4°C for at least 1 hour to allow the
substrate to precipitate. The wells are then washed 5 times with 0.2 mL of 10%
TCA and 32p incorporation determined with a beta plate counter (Wallac Inc.,

.Gaithersburg. MD).

o
U

' Cyclin Dependent Kinase 5/p25 Proline-directed Protein Kinase Assay

Source of enzvme: recombinant baculovirus-infected insect cell

" sf9-expressed recombinant cdk3-p25 complex.
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s-10% & ()- 3 s- 10%eBdipoe: To elBidakh¢ pbilinzpf fesaeEnt k¢ wfhvkinadkSImE &' () -
#,10% & ()-10e$10e$10e$ =10%3$& SQ - : S10%$& ()- F:10%$& () -
RN [ﬁtfﬂ?f;m%{a&'m Bowa ()- 110%& ()- 910% & ()-

6& ()- 6 & {ethod: Batalb¥irhd-ingd¥ eI Hi » Rbedy
108 & ()- 10% & ()-—%*JMC“: 0% & ()- 110% " & ’8‘@%’1@1 ]‘Jm“séﬂl ﬁa?%ﬁ%ﬂmr
@10% & ()- ! 10%T&25) enzyridedmpley is dihnabtog ¢oncantrationsod; 50)ng/20 uL in

Enzyme Dilution Buffer (EDB - 50 mM Tris-HCI [pH 8.0]. 10 mM NaCl. 10 mM

P 1)

- MgCly.and | mM DTT). A20 pL sample of test agent (diluted in EDB) is then

combined with 20 pL of the of the final cdk5/p23 enzyme preparation and allowed
to stand for 5 minutes at room temperature. Twenty-five microliters of substrate

solution containing 115 pL/mL Histone H1. 30 uM ATP (vanadate-free). and

10 30 pCi/mL y-33P ATP (Amersham) in EDB is then added to the test agent/enzyme
preparation and shaken at 30°C for 45 minutes. A 50 uL saniple of the final
preparaiion is added to 100 mL of 150 mM phosphoric acid on ice for 30 minutes
to facflitate precipitation. The precipitate is then filtered through a 96-well
phosphocellulose filter plate and subsequently rinsed 3 times with 75 mM

15 phosphoﬁc acid. Each well then receives 20 pL of scintillation cocktail, and the
plates are counted for beta emissions using a Trilux Counter (33P filter protocol).
Test samples are compared to Control (no test agent present: as 0% inhibition) and
Baseline level (no enzvme, no test agent: as 100% inhibition) beta emissions to

* determine the percent inhibition of Histone H1 phosphorylation.
20 ¢ The results of the foregoing assays for representative invention compounds

are presented in Table 2 below. The invention compounds exhibit IC5¢ values
ranging from 0.027 uM to >5 pM against cdkl/B. from 0.010 uM to >5 uM
against cdk2/A. from 0.020 to >5 uM against cdk2/E. and from 0.004 to >5 uM
against cdk4/D. The most potem compound overall is compound 9, which

25 exhibits IC5q values of 0.027 uM. 0.010 M. 0.020 M. 0.005 pM. against

cdk1/B. cdk2A. cdk2E. and cdk4D. respectively.



1096 & ()-~78_\_ | [:vU410 | Y.10% & ()-' ,z#10% & ()-  +10% & ()-

)YL0% & ()- '10% & ()- $10% & ()- >ab>b’?b@)AbNbevU410 s109%&.(y2004
y#10% & ()-101010 | 6 10%&' ()- | 6 10% & () -

. 5-#109%& ()-Zb bkbzbcGe.d|[:vU410 3 "10%"[& ()-3 Y 10% & ()- | 10% & ()-
| " 109% & ()- 10% & ()- 10% & ()-.dAdgdvdddl e|[:vU410 F "10% & ()- Y S3 .

10% & () -wooltEd® ()- Z10% & ()- | 10% & ()- | PCT/IB01/00069
10% & ()-1eG | fwifgg|[:vUs10 Y .MO% & ()- 3 9-10% & ()- +10% & ()-
S*y10% & ()- | '10%& ()- F 1"10% & () - gggq /ghm[ v410 | ;10% & ()- F
9 10% & ()- Y SBMLO% & ()- @10% & ()- 2109

210%& ()-hiiii& 2i7i]ivus10 tﬂmg'j()nm&lﬁ%o&‘c(dks 1&:1343,%1&)()-
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#10% & ()- 110% & ()-3  10% & ()- [mXmmnnn|]: 410 g @10% & ()-y
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5 0.463 0.130  0.130  0.037
9 0.027 0.010 0020  0.005
1l 0.159 0.092 0125 0.0l
12 >3 >3 >3 2.100
28 >3 >3 >3 >3
45 0.552 0.054 0110  0.045
46 0.075 0300 >3
47 >3 >3 >3 >3
48 0257  0.13 0098 0018
49 0911 0.528 0475  0.050
50 0.069 0.022 0035  0.007
51 0.053 0.024  0.030  0.004
52 0472 0213 0126  0.027
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S 10% & ()- y#10% & () - CompouwkD# , SIdebR, ()Cdl@mw&CQkyJ T Cdk
DY+ 10%+&' ()-| |10/ 13} [: vU410 10% & ()- 10% & ()-M 109" & ()-M
|"10% & ()- 10% & ()- ‘10%3& (-1~ >5~s [[: W10 F>@Ilow&3(¢o @
110% & ()- | 10%8 & ()- 109 ()-Z YI0% & ()- 109 & ()- /9}|[:vU410
6109 & ()- Y+ 10%& ()- b Q4+ 10% & ()~ J E¥s! 109" &5()- )W E ()- O @
1 109%&' ()- j|obU4l0 #10% & (6) 110"10"10" =10%& ()-3 S 10%& ()-F 9
>5 >5 >5 >5
70 1.448 0.697 0.530 0.017
71 >3 >3 >5 >3
79 >3 1.066 >5 >5
80 0.461 0.092 0.230 0.460
81 2610 1.560 3.250 0.500
83 0.399 0.305 0.315 0.055
84 >3 >5 >5 >5
85 >3 >3 >5 >3
86 >3 >3 >5 >3
87 >3 >3 >3 >3
88 0.418 0.043 0.055  0.025
89 >3 >5 o >5 >3
91 S >3 >5 0.070
93 >3 >3 >3 >5
94 >5. 0.101
95 >3 0310
96 6.363 1.108 1.550 >3

97 0.862 0.278 0.345 >3




10% & ()- 810% & ()-G[:bUsL0  y10% & ()- "10% & ()- 10% & ()-
10% & ()- SLOW& ()- L10% & ()-NY][:bUAL0 | 10% & ()-4 f 36%&'20h4
J10% & ()- 109% & ()- YL0% & ()- S109% & ()-3y & [:bU410 3+L10% & ()-
) 109% & ()-  F(L0% & ()- < X$9110% | & ()- vy, #10% & ()- MLO% & ()-OT

| [NA41010" 10" 10" b -L610% & ()- | 410% & ()-3 | &3G 10% & () -

Y1510% & Wp-d/s91420% & () - 9Dg{ ZONA4LO10 F1O%Q Q%! ()- Y L00GRCHIBOI/0069 | 10%
& ()-1V® 1 10%& ()- 19°110% & ()- #10% & ()-q| @|[: NAA1010 "@10% & ()- @
1006 & ()- 109 & ()- "10% & ()- | 109% & ()go.f 910% & ()-150 [ : NAG1010 |
C10% & ()- -110% & ()- L1 +10% & ()- | &10% & ()- | &L0%& ()-

39409 & ()- O[:-410" | 3=-TABLEX Jnhibition;0f @k iQs0 (LM),BADYS & () -
6310% & ()- || 110% & ()- F 010 & ()-3 PIbAALO" "3 10%# & ()=
10% #: & ()- ! 10% & ()=tl10 004 s orrey
S@10% # & ()- 910% #: Gopound g ) (GARIE ) & Dooeses ()-
3 10% #: & ()-Xx |[:A410" 9(%10%# 2,'0(\- s$M 10% #: & (). @t;n%ﬁ & ()-

.442 0.157 0.140 050
99 1.810 1.012 0410 >3
100 0.265 0.133 0.415 0.035
102 3.130 3.590 4.500 0.165
105 >5 >3 >3 >3
104 >5 >3 >5 0.185
106 0.350 0.440
107 1.728 1.950 1.650 0.019
108 2.425 2.035 3.050 ;).067
111 >3 >3 >3 >3
113 >5 >3 >5 3.000
114 >3 >3 >3 >3
115 0.094 0.022 0.051 0.007
116 >3 >3 3.750 0.313
117 >3 >3 4.000 0.076
118 35 >5 3.800 0.079
119 >5 >3 >3 - 1.600
120 >3 >3 >3 1.900
121 >5 >5 >3 0.092

The compounds of this invention also are inhibitors of the growth factor
receptor. tyrosine kinase enzymes, FGFr and PDGFr. and of the nonreceptor

wvrosine kinase enzyme. c-Src. Several of the invention compounds have been



,lp%#:&'()- , 10 8: & ()- 10% #: & ()- j|[:A410" 9310% #: & () - 010% -
D & ()-' LI.ml0% #: & ()- ):10%:& ()- ):10%#:& ()- ' GLO% #: §6(|Q.|yii®0&{U410
YY10%W & ()- s10%W & ()- y#10% & ()-10 # 10 # 10 # Y L510% # & ()-
L510% & ()-0; KF|[:vU410 Y :10% & ()- WF | 310% & ()- F | 310%& () Y
Z109% & ()-G | "&109% & ()- @10% & ()-Fny WM [:vU410 Y 10% & ()- Y 109%& ()-
-#10% & (\)volill\SSﬂiﬁ)%' & ()- PIOW & ()- Y 109 ()-c{Z9vU410 PCIrABOY@OE6Y( )- Y
&10% & ()- . TH'"10W& ()-!#"109& ()- Y '10% & ()-F @ 10% & ()-:#|[:vUu410
Y S le%‘&'\()-F 910% & ()- S@BLOWE& ()- g1 10% & ()-" Y -"10% & ()-°
-"109& ()- #IKLMZf kvU410  f10% " & ()- 10%"& ()- ~10%"& ()-
#@0% " & () - 10" &Qluled via staddHidl &ssays ﬁﬁbh\[easux:bl&ﬁir apila¥d Bihibit tyrasingkippse
F1I0% " & ()- "&LO%W"& ()- 10%"& ()- %."& ()-"|[:vWil0 F10% " & ()-3
, 10% " & ()- s19%mMgs.(hhese 355955 e f?me 09“1 lc"‘<"§Z‘;() 10%"& ()-Ry;|[:vU4l0
C110% & () - 3+H10% & ()-  &IO%"& ()-  &I0%&R ()- $"10% " & () -
#10% " & () -; }QK},L vU410 10%"& ()-F
GFand F GF Receptor Tvrosine Kinase Assays
Full-length cDNAs for the mouse PDGF-p and human FGF-1 (flg)
5 receptor tyrosine Kinases are obtained from J. £scobedo and prepared as described

inJ. Biol Chem.. 1991:262:1482-1487. PCR primers are designed to amplify a

fragment of DNA that codes for the intracellular tyrosine kinase domain. The

fragment is inserted into a baculovirus vector. cotransfected with ACMNPV DNA.

and the recombinant virus isolated. SF9 insect cells are infected with the virus to

10 overexpress the protein. and the cell lysate is used for the assay. Assays are

performed in 96-well plates (100 pL/incubation/well), and conditions are

optimized to meésure the incorporation of 32P from _y32P-ATP into a glutamate-
tyrosine co-polymer substrate. Briefly, to each well is added 82.5‘;1L of incubation
buffer containing 25 mM Hepes (pH 7.0). 150 mM NaCl, 0.1% Triton X-100,

15 0.2 mM PMSF. 0.2 mM Na3zVO,4. 10 mM MnCl». and 750 pg/mL of Poly (4:1)

glutamate-tyrosine followed by 2.5 pL of inhibitor and 5 pL of enzyme lysate

(7.5 pg/uL FGF-TK or 6.0 ug/ul PDGF-TK) to initiate the reaction. Following a
10-minute incubation at 25°C. 10 mL of y32P-ATP (0.4 uCi plus 50 uM ATP) is

_ added to each well. and samples are incubated for an additional 10 minutes at

20 25°C. The reaction is terminated by the addition of 100 pL of 30% trichloroacetic
acid (TCA) containing 20 mM sodium pyrophosphate and precipitation of
material onto glass fiber mgis (Wallac). Filters are washed 3 times with 15% TCA
containing 100 mM sodium pyrophosphate. and the radioactivity retained on the
filters counted in a Wallac 1250 Betaplate reader. Nonspecific activity is defined

25 as radioactivity retained on the filters following incubation of samples with buffer
alone (no enzyme). Specific enzymatic activity (enzyme plus buffer) is defined as
total activity minus nonspecific activity. The % inhibition at 50 uM is determined.
and for the more potent compounds the concentration of the compound that

inhibited specific activity by 50% (IC5¢) is determined based on the inhibition

L3 ]
[

curve.



9910% "& ()- 7G'10%"& ()-G L6z10% "& ()- 110%"& ()- 010%"& ()-3#vUal
109%&' ()- @O0W& ()- 910% & ()- y#, 1098 & ()-10r"10r" (12)r" 26 Jul3(1)2004 °
<10% " & ()-F#T|M[:vU410 10% & ()- "10% & ()- 110%" & ()- 10% & ()- |
z10% & ()- 109 & ()-MFV|[:vU410 ! 10% & ()-3 10%& ()- " 10% & ()-4
10% & ()- s10% & ()- 10% & ()- 8C[:vWal0 &310% & ()- . 10% & ()}

)" 10968 (WOIOUSSMI% & () -1 (10% & ()- b 2y#ML0% & () - COPQR FeHIB /é 069

#10% " & ()-10"10"10" 910% & ()- 7 10% & ()-3 g 610% & () -

4810% & ()-Z_kp |[:bU410 10%"& ()- mlO%ER ()- S310%"& ()- ,10%"& ()-
,10%"& ()-  10%"& ()-' W#L| [:bUA10 , @O0%"& ()- , @O% ()- Z10%"& ()-
10% " & ()- ! 109%-S& l(z;zasmsm" & ()-LZ2a|[:bU410 #10%"& ()- F'10%"& ()-

10% " & ()- "10%"& 0%~ H&- () - ' : "R () -
1098 O 1008 gl DB A WA A BT
&10% & ()-3abc Qﬂ%ﬁéébhdémou)onalf aniboa¥ diredred HEAIMIEhd N-1émihalartiibOmtids
3410% " & ()- 210% "& ( K} vU310! VY109 & ()-f y10% & (8
03/2% }/008{@ "I &;c ()- Vamyibo®s: (’)129 qf c1$y9q The antibodyy eqydently Jinbesytof0-6uagatey
1 1 - n 0 1
6& () 5 S§ /s 1s(a)dded oa suspenst of insect cell lysis buffer comprised of 150 mM
NaCl, 50 mM Tris pH 7.5, | mM DTT, 1% NP-40. 2 mM EGTA. 1 mM sodium
vanadate. | mM PMSEF, 1 pg/mL each of leupeptin, pepstatin, and aprotinin. Insect
cell lysate containing c-Src protein is incubated with these beads for 3 to 4 hours
at 4°C with rotation. At the end of the lysate incubation. the beads are rinsed
10 3 times in lvsis buffer. resuspended in lysis buffer containing 10% glycerol. and S
frozen. These latex beads are thawed. _rinscd 3 times in assay buffer (40 mM Tris,

pH 7.5. 5 mM MgCly), and suspended in the same buffer. In a Millipore 96-well

plate with a 0.65 pm polyvinvlidine membrane bottom are added the reaction

components: 10 pL c-Src beads. 10 uL of 2.5 mg/mL poly GluT;'r substrate, 5 uM
15 ATP containing. 0.2 uCi labeled 32p.ATP, 5 uL. DMSO containing inhibitors or as

a solvent control. and buffer to make the final volume 125 pL. The reaction is

started at room temperature by addition of the ATP and quenched 10 minutes later

by the addition of 125 pL of 30% TCA. 0.1 M sodium pyrophosphate for

5 minutes on ice. The plate is then filtered and the wells washed with two 250-mL
20 aliquots of 15% TCA. 0.1 M pyrophosphate. The filters are then punched. counted

in a liquid scmullauon counter. and the data examined for inhibitory activity in

comparison to a known inhibitor such as erbstatin. The method is also described in

J Med. Chem., 1994:37:598-609.

The tyrosine kinase inhibitory activity for representative invention

25 compounds evaluated in the foregoing assays is given in Table 3.



S109A.& ()-  910% & ()- S 109% & ()-3; F| [9vUB10! 12 £23"10%: & ()-
0310% & ()-F y. 10% & ()- 9*&10%W & ()- Y Y(10% & ()-G & 10%B&Jly 2064 U410!
,109% & ()-' 10% & ()- y#10% & ()-10"10"10" 810% & ()- g
-f23"10% & ()-)Fju|[:vU410! F'109%C'C& ()- "10% & ()- FlO%&'() F
108 & ()- 10% & ()- 109 & ()-"pzY8vU410!  10% & () - & ()--
109% & () -WOO015318% & ()-- sS10% & ()--! 0 s10%& ()-uz!z|[: vBEIGB"““‘"’i?/
1096 & ()- b 28110% & ()- b & 10%W& ()- MO% & ()- # 10%& ()- vy
109% & ()-*|[:-410" 9<Y 10% & ()- 810% &g6)- | |710% & ()- 5ML0% & ()-3
f410% & ()- 1 10% & ()-&HA410" ,10%"& ()- ,10%"& ()- f10%"& ()-
&10% " & ()- #@0% " & TABLE"LiHGhitioh oMltpsumd@ma&szlnhMMaI&O(a\i
"10%"& ()- 10%"& ()- 10%"& ()= S .10%"& ()=Diw 1Vl [.A410"  f

109%"& ()- f 109&& ()- 109% H&seuM] "18%“‘%‘ 8“ etermined)

Compound PDGFr FGFr
1 94.4 (0.593) 93.7
9 89.8

11 (0.151) (0.284)
45 219 67.4
46 17.5 | 19.5
47 10.5

55 (0.033) (0.151)

70 (0.536) (1.15)

80 18.6

117 (0.081) (0.061)

As noted above, the invention also provides pharmaceutical compositions
comprising an invention compound admixed with a carrier, diluent, or excipient.

The following examples illustrate typical compositions provided by this invention.

EXAMPLE 144
3 A pharmaceutical compositions in the form of hard gelatin capsules for

oral administration is prepared using the following ingredients:

Quantity (mg/capsule)

Active compound 250
~ Starch powder 200
Magnesium stearate 10
Total 160

The above ingredients are mixed and filled into hard gelatin capsules in
460 mg quantities. A typical active ingredient is l-isobutyl-3-[2-{( 2-chloro-4-
piperazin-1-yl)-phenylamino}-pyrido {2.3-d]pyrimidin-7-yl}-urea. The
10 composition is administered from 2 to 4 times a day for treatment of postsurgical

restenosis.



F 10%"& ()- 10%"& ()-Vd!FT|[: A410" Y.310%"& ()- )10%"& ()-
)10% & ()-  (10%"& ()- &8&10%"& ()- F$ 10% " & ()- TopqrvUidd Ouly 2004 & () -
#109% & ()-10|r"| 10| r"|10|r"| b 410%r"|& ()- &3nml0%"& ()-3

010% " & ()-AzY8VU410 10% & ()- 1104 & ()- 104 & ()- 3 104 & ()--
1109 & ()--!!10% ()- 97| [: vU410 10% & ()- s10%& ()- Y'10% & ()- L
1096 & ()- WODMSSMT()- 109 & ()-d|[:vU410  y&IO%W & ()-  BEDIBEI04
SH10% & ()- !10% & ()- S &10% & ()- "M% & ()-M&3. |[:vU410 110% & () -
J10% & ()- Y. @O%& ()- ,!10%& ()- @+1Q%& ()-

(10% & ()-. WPQ[:-410" <10% & ()- ;10%& ()- 910% & ()- 710% & ()-
96ML0% & ()- 9310% & ()- QRS | gbA410" EXAMPEE J442 10% & ()- S10% & ()-
&10% & ()- f#, 10% & ()-10"10"8DS=|[: A410" | f10% & ()- @O% & ()-
"10%6 & ()- bl10% & ()- LGLO% & (Qompdsitidh¥tfér Oyal Sdiflehsibd 10" Y :

Ingredient Amount

1-1sopropyl-3-[3-methyl-6-bromo-2-(3-ethylpyridin-4- 500 mg

ylamino)-pyrido-{2.3-d}pyrimidin-7-yl]-urea

Sorbitol solution (70% NF) | 40 mL
Sodium benzoate 150 mg
Saccharin 10 mg
Cherry flavor ' 50 mg
Distilled water gq.s. ad | 100 mL

The sorbitol solution is added to 40 mL of distilled water. and the
pvridopyrimidine is suspended therein. The saccharin. sodium benzoate. and
flavoring are added and dissolved. The volume is adjusted to 100 mL with

5 distilied water. Each milliliter of syrup contains 5 mg of active ingredient.

EXAMPLE 144b

Tablets Each Containing 60 mg of Active Ingredient

Active ingredient . 60 mg
Starch 43S mg
Microcrystalline cellulose 33mg
Polyvinylpyrrolidone (as 10% solution in water) 4 mg
Sodium carboxymethyl starch 4.5 mg
Magnesium stearate 0.5mg
Talc ' ' -~ 1.0mg
Total — 150 mg

The active ingredient. starch. and cellulose are passed through a No. 45
mesh US sieve and mixed thoroughly. The solution of polyvinyipvrrolidone is
mixed with the resultant powdcrs and then passed through a No. 14 mesh US

10 -sieve..The grahules are dried at 50°C 10 60°C and passed through a No. 18 mesh

US sieve. The sodium carboxvmethyl starch. magnesium stearate. and talc.



| " MLO% & () - 10% & ()- 10% & ()-4 ,'10% & ()- 10% & ()-
109/ n& ()-X9| [: A410" /109%& ()-3 s- 109% & ()- Y +z10% & () -26 Lilg Qo0& () -
(10% & ()- < X$10% "| & ()-n"#3$9R>vU410 "~ 10%@x () - y#@O%@@ ()- 10" 10" 10"
3710% & ()- 3 10% & ()- /10% & ()-3>C0h0|[:vU410 "109%& ()- "1098& ()-
"109& ()- "& 10%@& ()- @ 910%@& ()- 10%@B4@& ()-0< ]|[:vU410
$10%@/E WO 01/5588T 109&& ()-° . sT 10%& ()-° sT 10%@@% () -FCTABO1/00069
FOS$10% % & ()-z : 10%@4@ ()-' D|[: VU410 31 10%@4@ ()- b s!'"10%& ()-?
#&10%;4%‘4@?)() ? gs!'"10%ol& ()-? P lW&OJﬁ@/@c ()-

Dgv6cdef | [ NA41010@ @0 F Y710% Y710% -
F Y7109%@@& () - mw@}@%ﬁ)d throyehy: @%% P[e\mﬂéq@é (a)ds!e%O&he ﬂfﬁ% 0

A ) Mo I G P el

10%&() 1]|+Y|[w 180 61096 & () - 10%&() I 10% & ()- sS10% & ()-
S10% & () - 10% ' ()-Ye8b| [ [ NA41Q10 v 10%& O)- ,10%& ()- .Y  + 0%& O- |
)10% & ()- | '10% &4 wplcamowwzfesilﬂ%&tﬂmmywi’e abpve preparatiapinthe (). 96
PREIYE DNE Ay )@d&' b g % ) (TS kb o() -
#1090 @) - &5 1B ; % 9 3 éﬁ%@\ F10%@ &%ﬁg&gmp!@e@&
#QO0%D @ () - 5Xtdc{1uﬁ%ﬁﬂdﬂdiﬁb8mma(d)\'- 109@ @& ()- y 10%@ @& () -
10@ @ ()- S10%@ @ ()- f |
EXAMPLE 144c
A parenteral composition suitable for administration by injection is
prepared by dissolving 100 mg of compound 77 in 250 mL ot 0.9% aqueous
10 sodium chloride solution and adjusting the pH of the solution to about 7.0. This
formulation is well-suited for the treatment of breast cancer.
EXAMPLE 144d .
Preparation for Suppositories
A mixure of 500 mg of l-n-butyl-3-[2-(4-pipera2in—1 -yl-phenylamino)-
15 pyrido[2.3-d]pyrimidin-7-yl]j-urea and 1500 mg of theobroma oil are blended to

uniformity at 60°C. The mixture is cooled to 24°C in tapered molds. Each
suppository will weigh about 2 g and can be administered from 1 to 2 times each

dav for treatment of viral infections such as herpes and HIV.
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O-ril:

Bl [:
@Oo%@ @ ()- nS10%" (&

NA41010 " 10%@ @ ()- Sy 10%@ @' ()- 10%@a& () -
& ()-Kn[:NA41010 Y9- 10%3@&akily po04
, ¥10%@ @& ()- Y(10%@ @ ()- @%0%@D @& () -
NA41010 @Bf10%@ @& ()- F610%@ @& ()- ,5' 10%@@ O)-
,S010%@ @& ()- ,.10%@ @& () - >qustvU410 s'lO% )

538 0@ @0@ @, 3=10%@ @& - ;109@ @& ()- 9 PCTIIB 2/00069

10%@ @ ()- 7G/X7TvU410 3 91 10%& ()- 7 3 9110%>& ()- 1 3 9110%"& ()-

3 91109 M & () -
\, #10%>>& () -
\, #10%t >t & () -

s110% & () --! Ds! 109KK&' (86-GK_zY8vU410 7

7\, #10%>& ()-! \, #10 \, #10%>& ()-17
WL0% " & ()-|[: VU410 MP#M%J)W@V&'() 7 -#10%>& () -

y+10% " & ()-  (10%" & () - o+10% & ()-3 “'z10%"& ()-;s| obU410

y#, 109 & () - 10
S#109%& () -G | [

109% & ()- 10% & (

'l')lo "10_" 99 10%"& (?aplczal B(ﬂpaara&oo) 5'10% " & () -
“S’F‘i“f“‘bmm | LOYPE

110% & ()-  910% & ()-

f:1006& ()- 10% &-(Wc‘lohe&lil%}@-@-m&%dhmMl@henvﬂﬁﬁfl) 5. TR0 & (-

110% & ()- S &IO% & ()

109 & ()- ,!10% @yoro-gmdgié%x (l)lmldm- -vl}-urea

Propvlene glvcol 100
White Petrolatum 500
Cetearyl alcohol 50
Glycervl stearate _ 100
PEG 100 stearate | 100
Ceteth-20 50
Monobasic sodium phosphate 80
Total 1000

1.

The invention compound is blended to uniformity with the other

ingredients to make a thick suspension. The suspension is applied evenly to an

10

adhesive backed polymeric film and cut into a 2-inch square. The patch is applied

to the skin of a patient suffering from psoriasis.

EXAMPLE 144f
Slow Release Preparation
Five hundred milligrams of 7-acetamido-6-bromo-2-{4-(2-
diethylaminoe'thoxy)-phenyl_amino]p)'rid'o[2.3-d]pyrimidine hydrochloride was

placed in an osmotic pump tablet and administered orally to a subject for

- treatment and prevention of restenosis.

15

The invention and the manner and process of making and using it are now
described in such full. clear. concise and exact terms as to enable any person
skilled in the art to which it pertains to make and use the same. It is to be
understood that the foregoing describes preferred embodiments of the present
invention, and that modlﬁcanons may be made therein without departing from the

spirit or scope of the present invention as set forth in the claims. To particularly

Q@F

L10w & () (W[ bUs10 7109 & ()-



(10% & ()- f&0% & ()- =bcder~vU410 S10% & ()- &10% & () -
#@O0% & ()-10"10"10" L310% & ()- 110% & ()- P|[:vU410 Y26 d0yR004& () -
108 & ()- Y 10%& ()- 10%& ()- "&LO%W & ()- @10% & ()- fH[:vwalo |
108 & ()- #10% & ()- SF10% & ()- :10% & ()- 10% & ()- &L0% & ()
H{K| [ vUATO  +1096 & ()- ) 9109 & ()- Y "109% & ()- Y | %40% & |

S3" 1109 QVOPLS5147 1004 & ()-K8] | [:vU410 6:10% & ()- s310% &H "BIB’%“““
10% & ()- F sO 10% & ()- F .10% & ()- 9-10% & ()-_| obua10

y#@0% & ()-10"10"10" s =10% & () - ;1096 g7¢) - 3 9F10% & ()-

@10% & ()-5||[:bWsl0 - @0% 109 & ()- F 310% & ().- L,’LO% ()-
109 & ()- ° 1094 Roipy owjand gistingtly Et(m'lg)uz subjgct grangr [egarded g5 thednygntion: li’e% & () -

Sitoona () 1UPR s s sl s see MO o) () 0T buas @0 (-

0,10% & ()- .10% & ()- )#10% & ()- | )#10% & ()- |



Y(z10% & ()- /u !|[NA41010"10"10" [=10%& ()- | 910% & ()- Y f8gl0% & ()-
6109 & ()- 5109 & ()- !.:?f|[:NA41010 109 & ()- @L0% & (26 July 2004

L 109% & ()- 10% & ()- &LO%WE& ()- #@O0% & ()-O'Cl[: NAA1010 10% & () -
3104 & ()- "910% & ()- f10% & ()- | 10%".& ()- 410% & ()-FC~9%3|[: NA41010
| $10% & ()- " "10% & ()- "!10% & ()- 910% & ()-z L10% & ()-

109% & ()-3\h.}|[:NA41010 Y /z10% & ()- 3 -f10% & ()- ,10% & ()- |
*10% & ()- ,@10% & ()- | @10% & ()-}9stuv|[NA41010"10"10" F f8 10% & () -
610% & ()- s4M0% & ()- F 210% & ()- Fg110% & ()-v|[: NAM41010 S10% & ()-
"10% & ()- fMO% & ()- 10% & ()- 10%'&'é)- #S109% & () - #g; | [ : NA41010

10% & ()- VYI0% & ()- 10%& ()- | ChOMSi & ()- y10% & ()- 10% & () -;
qd| [: NA41010 F z10% & ()- | Fl0% & ()- 10% & ()- &10% & ()- 10% & ()-3

10% & ()-d; n|[:NA41010 +10% & ()- @10%W& ()- Y L'MIO%W& ()- | %40% & ()-
| at is claimed is:

I A compound of the Formula [
RS
RS
N XY X
I 7 I
N NS SN R
R? RS

and pharmaceutically acceptable salts. esters, amides, and prodrugs

thereof. wherein:
R2. R7, RIS, RI4. and R13 are independently hyvdrogen..or
ldwer alkyl, lower alkenyl, or loiv'er alkynyl, or (CH,), R'2 each of which is
o " optionally substitutcd with up to 5 groups.independently
selected from halogen. cyano. nitro. -R9. -NROR10, -ORY,
~(CH2)pCO3RY, -(CH2),SO2R L. (CH2) R, -CORY,
-CONRIRI0. .SO3R9. -S0,NRIR!0. -SO4RY, -SRY,
-PO3RIR10, -PORIR10, .PONRIR10),. -NRICORIO,
© NR9CORI0. -NRICONRIRI0, .NRISO-R 10, o
;| he.lcrocyclc optionally substitu;cd with up to 3 groups
i_r;depcndently. selected from -R9. -NRIR 10, -ORY,
-NRICOR!0. :CORI0, (CH2),SOR1I,

-(CHa)gRIL,



$10% & ()- 1"110% & ()- luy|[:NA41010 3 “610% & ()- s4"10% & () -
&3f10% & ()- F 1Z 104 & ()- F /10%°& ()- Y.' 10% & ()-yvU410 26 Jaig@ods: () -
3y10%4 & ()- L10% & ()- y#@0% & ()-101010 3 ~610%& ()-#]iy|[:vU4l0 3 f
109% & ()- "10% & ()-3 F'10% & ()- &0% & ()- Y 310% & ()- 10% & ()-

8 <|[:v410 110% & ()- F 10%& ()- F 1310% & ()- f"10% & ()-m <
f"10% & ()-m 10% & ()- qGp|[:vU4l0 b , 3" 109%& ()

+10% & ()-3 3 '10% & ()- f&IOW & ()- ,#10% & ()- p|[NA§€’8§8%’%?/5‘610" F:
109% & ()- 810% & ()- y5109% & ()- 3109 & ()- Y 110% & ()- 9|[.NA41010 Y
10% #: & ()- 3 10%#: & ()- "&10% #: & -89- YylO0%#& ()- L10% #: & ()-
#S10% #: & ()-9xy)f|[: NA41010 10% #: & ()- F 10% #: & ()- F10% #: & () -

F ml0% #: & 109 fibgen, canb b 910 3 10% #: &
100 #: & ()E) F 100 g %“m’ oS o#J’&"{ﬁ'% & %Wf} #M&(P (‘#Mé oH &0

T10% #: & () - ={| [ : NMRO iDhaléfddYedhnd. ﬁﬁm. -R9, -NRIR10, -ORY. -CO,RY. -CORY,
-CONRIR 0. .NROCOR10, -S0,NRIR10, -SO,RI. -SRY,

-PO3RIR10. -PORIRIY, -PONRIR10);, or

L

lower alkeny! or lower alkynyl optionally substltuted with —R9

R8 isH, -co«,Rb -COR13, .CONRI3R14, .CSNRI3R14,
-C(NRI3)NR14R15 -503R13, -S04R 13, -S0,NRI3R 14,
-PO3RI3R14, PORI3RI4, or -PONRVR™));

RY and Rlo are independently hydrogen. or
| lower alkyl. optionally substituted with up to 3 groups selectcd
from the group consisting of halogen. amino. mono- o -
dialkylamino, hydroxy, lower alkoxy, phenyl -and
substituted phenyl.
or when taken together with the nitrogen to which thev are
' attached, R’ and R' form a ring having from

* 3-7 members up to four of which may be selected from
~ the group consisting of
: g , 0, S and NR?, where R? is hydrogen, lower
alkyl. or -CO lower alkyl; -
Rllisa heteroary1 or a heterocyclic group:

a. ' . :
R12 is a cvcloalkyl. a heterocyclic. an aryl. or a heteroaryl group: and



3 3"10% #: & () - 10% #: & ()- 3 10%#: & ()- s 10%# & ()- f10%#: & ()-
36t | [: NA41010 3 +ml0% #: & ()- 9*GLO% #: & ()- 3 (10% #: &'() -26 Iy 2084 & () -

'GLO% #: & ()- 3 1940% #: & ()- \|[:NA41010 3g10% # & ()- 3 @ 10% #: & ()-
010% #: & () - /s10% #: & ()- LO10% #: & ()- s-10% #: & ()- OXY|[:-410:# 3
<s10% #: & ()-  Y:10%#: & ()- 3 8s10% #: & ()- ~810% #: & ()-

7°10% #: & ()- 3 510% #: & ()- YZ[ ht ybA410: #: 1096E#s& ()- "1098E#s& () -

Fyl0Y%sE#s& ()- 109%sE#s& ()- #f 10%sE#s& ()-10:#:10:#: GH [: A410: #:

10%E#s& ()- | SI0O%sE#s& () - 10%E#s& ()- 10%E#s& ()- F nmlOY%E#s& () -
109%sE#s& ()-"\ | [ A410: #: 10Y%sE#s& () TTI0YsEHS& ()- 109 E#AS& () -

10%6E#s& () - éﬁ'ﬁ#ﬁ(‘%&ﬂden@l%%@ﬁil (%)3 yl- |[:A410: #: 3"10%sE#s& () -
10%sE#s & ()- 0% s& $& ()- f 10Y%sE#s& ()- 10Y%sE#sS& ()-- -
Jd| [ : A410: #: +Z 1096 E#s& ()- & 910Y%sE#s& ()- (Z 10Y%E#s& ()- &(10%E#S& () -
&10Y%sE#S& ()- # ARYm W&ﬁthg&ghﬁulé4ﬂ0 #:. 310%E#s& ()- @LOYsE#s& ()-
010%sE#s& ()- / 10%"s& ()- OlO0%E#s& ()- -10%sE#s& ()-~, = a |[:-410sE#s
<10%sE#s& ()- F:- 10%;E#s&' ()- 8nmlOY%sE#s& I@ 810%sE#S & () 7 109%8E#s& () -
y510%sE#s& () -

6
N Xy R
7
— ~ R
HN/l\t\ N~ N7
P I
- R
R17 Rl8

and pharmaceutically acceptable salts. esters. amides. and prodrugs

thereof, wherein: S .

R7,R13, R14, and R13 are independently hydrogen, or
lower alkyl lower alkenyl, lower alkynyl, or -( CHy), R!? each of which is

optxonally substituted with up to 3 oroups independently
selected from halogen. cvano. nit‘ro. -R9.-NROR10_.ORY,
«(CH2)uCO2RI. -(CH2)SOaR1 1. ((CHa)aR 11, -CORY,
-CONRIR10, .503R9, -SOINRIR10. -S0,R9Y. -SRY,
-PO3RIR10, -PORIRI0. -PONRIR10)5. -NR?COR'O.
-NRICO-R10, -NROCONRIR 0. .NRISO4R 10, or |
a heterocvcle opuonallv substituted with up to 3 groups
mdependcntlv selected from -RY. -NR9R|0 -OR9.
-(CHz)nSOﬁR” -(CH-;) RI1



abecop] bA410sE#s 10% & ()- "&L0% & ()- f10% & ()- L10% & ()-

#@L0% & ()- 10sE#s10sE#s 12d|[: A410sE#s 10% & ()- | 109% & 26 duly 20®96 & () -
Ys10% & ()- F 9104 & ()- 1094 & ()-.lo|[: A410sE#s | , glo% & () -
109% & ()- 10%& ()- | 10% & ()- L10%& ()- | 10% & ()- \_|[: A410sE#s

F'10% & ()- Y 10%& ()- 10%& ()- 10%& ()- Y f10% & ()- 10%& ()-
:x2|[: A410sE#s Y 9*: 10% & ()- (10% & ()- (10%& ()- Y 'MO% & ()-
YOROW & ()- Y # 109 & ()- 2pl|[: A410gE#s @Y10%& ()- F
: R3 is halogen. cyano. nitro, RS, -NR9R10,_ or -OR%;
RS is halogen. cyano. nitro, -R%, -NRIR10, -OR9, -CO»R?. -CORY;
-CONRIR10, .NRICORI10, or
lower alkenyl or lower alkynyl optionally substituted with -RY:
RS is H, -CO2R13. -COR 13, -CONRI3R14, .CSNRI3R14,
-C(NRI3)NR14R15, -503R 13, -S05R 13, -SO5NRI3R 14,
-PO3RI3R14, .PORI3R14. or -PONR R));

R9 and R10 are indcpendenﬂy hvdrogen, or
lower alkyl, optionally substituted with up to 3 groups selected
from the group consisting of halogen. amino. mono- or
dialkylamino, hydroxy, lower alkoxy, phenyl and -
substituted phenyl.

or when taken together with the mtroacn to which’ thcv are
" attached, R® and R'® form a ring havmg from
3-7 members, up to four of which may be selected from
0; the groilp. consisting of

g . O, S and NRzo, where RZ is hydrogen, lower ¢ '

- alkyl. or -C 0 lower alkyl:
Rilisa Helcroar}'l or a heterocyclic group:
R12is a cvcloalkyl. a heterocyclic, an aryl, or a heteroaryl group;
each nis independently 0, 1, 2, or3; and
Rl6 R17.and RI8 are lndcpcndcntlv hydrogen. halogen amino. mono- or |
dialkylamino. hydroxy., lowcr alkyl. lower alkoxy. cvano, mtro |

carboxy. carboxyalkyl. ammocarbon_vl. mono- or



010% & ()- /YLI0% & ()- 010% & ()- F s-10% & ()- +10% & ()-

| 62| [: AM410sE#s Y Y:10% & ()- 810% & ()- 810% & ()- F 71026 July 2004
5104 & ()- F 3s10% & ()- zvU410 "910% #: & ()- yl0% #: & ()- L10% #: & () -
#@L0% #: & ()-10"10"10" | <10% & ()-X/ | [:vU410 ~&s10% #: & ()- 3 10%m#n& () -

L10% #: & ()- | Y 210%#: & ()- mil0%# & ()- | gl0%#: & ()-/r>o0| [: VU410 Y
10%#: & ()- 3 ,10%#: & ()- gl0%# & ()- F 10%# & ()- | TL0%# & ()- Y
10% #: & ()- o>|[:vWsl0 3 I (s10% #: &) - &10% #: & ()- F #s10% #: & ()-

F'10% #: & ()- G'10% #: & ()-g 3 fF10%#: &'() Dz|[:vU410 3 310% #: & ()- LsO

10% #: & ()- 3 .F10% ' R9
CFE10% # & ( ) J| [ NA ‘ﬁ?gi%}?i %&%&%goaﬁ‘ il();ggg%' 5&'0(2{’ 4"Rll(§)%# & ()-

clomhe ()} 100 e G SR & foRtpRLspipiangEs 1002 ()
Doiern0 T OMGEE Son . NI it R g A0S 6% ()-
R16is a- heterocyclic group containiﬁg frorﬁ 3-7 meml;érs, up to 2 of which
members are heteroatoms sel.ccted fro;n dxygcnland‘i nitroécn, -
~ wherein the heterocyclic group is unsubstituted or sdbstituted with
o 1. 2, or 3 groups independently selected from the group consisting
of halogen, hydroxy, lower alkyl, triﬂuorot‘ncthyl.- lower alkox.y,
amin'ol mono- or dialkvlamino. aryl. heteroaryl, arylalkyl, -
~ heteroarvlalkyl. heteroarylsulfonyl. hctcroarylsulfohylalkyl,
heterocyclylalkyl. heterocyclylsulfonyl. and |

‘heterocyclylsulfonylalkyl.

3. A compound of the Formuta IIl
DOeH |
= g R™ Il
/k N e -

';nd-phahnéccigt.iciail)‘ acccptabl.é salts. esters, amides. and prodrugs
thereof. wherein: N '
R2is hydrogcn ‘or
lowet alkyl lower alkenyl, or lower alkynyl, or -( CH2. R12 each of which is
opuonalh substituted with upto 5 gnoups mdcpendcntly

selected from halogen. cyano. nitro. -R9. NRIRIO, ’_OR9,
{CH2)nCO2R. (CH2);SOaR 1. (CHy)R 11, -CORSY,

CONRIR 10, -503R9. -SO,NRIR10, -S0-RY, -SRI,



@0% #& ()- t!!11"" #k#|[: NAAL010 7s10% #& ()- 2! 10% #& ()- 110% #& () -

-10% #& () - +"10% #& () -G &GLOY " & () - k#########v U410 Yy10% 26 duly p004

s10% #: & ()- y#@ 0% #: & () -10r| #r 10r | #r 10rl #r ~:t10% | #r & () -

99: 10% #&' () - #$OBp$$984 [ : VU410 ,10% #: & ()- ni'10%#& ()- 3 glo% #: & ()-
F 10% #: & ()- 10% #: & ()- "10% #: & () - YB&&&(Z() | [:vU410

S#l 10% i ": & ()- sY#10% !: & ()- 7 sY#10%t& ()- sY#10% #: & ()- 3
@0%#&() G 3 10%#&() ))0* +T+ +++|[NA41010#10#10#

I4le%# & ()- Ls- "10%vy!:& ()-9 ~ L[5 "10%& ()-9 ~ 6L&@10%& () -
LE@FLO% & () - +++++++[ | <NA 10VLRG 9 16)_pHBR Y, KNRIFORDB " & () -

herore e () L1 () rGRoRI0RBRIRIE) pEEERIO, alROCOR

#£ 100 " & () - +++++,, uY= &]%QQP%B{ @Q@Ngbﬁi@’“ﬁ@séoﬁlﬂ#&

PIf1 MLO% " & () - #f! MLO% "
P‘?I\BﬁNﬁﬁgc}/o ];LI ?/I)lO;f])c \ f‘m()g %' i Ih%/%: i@g%@&;ﬂ}oﬁ%\ S>Ub§1tutcd with up to 3 groups

: 0 0
", % UYONA41010f | MLO% " & () - #f § %ﬁe/ﬁdeﬁ‘tl(flclgc)tgd from -R9, -NRIR10. -ORY.
PJf I MLO% " & () - #f | MLO% " & () - uf ”-# % ( 1/1’0 2, 8, uYONA41010f | MLO%_
"& () -#IMLO% " & () -#) ? CH)pSO>RIL (CHa) R
PIfI MLO% " & (3 #f I MLO% " & () - #fﬁ 28 Z & ()- §¢8 7)"DJ K, M S, uYONA41010f ! MLO%_
"& ()-#f IML0% " & ()-#)?
PIf 1 MLO% " & () - #f | v QOAd18kdn) egtnbMiitoe RE. AYRIR! & or -@RE; h, n, uYONA41010f | MLO%
& ()-#ITMLO% " & () - #) ?
PIF I MLO% " & () - #f | R 09hdlSbdr) cydinoMiiovs :RE. ORI -PR?; -COpRNAGPB0f 1 MLO% " & (
) - #f 1 MLO% " &' ()-#) 2
PIT 1 MLO% "& () - # | ML0% *GONRORAOMMRACR 9. -302NR ROR!Bv6RaB 0BG 0% " & () - #
fIMO%"& ()-#)? -
PJf'I\/Il(())% '8 () - # I MLO% 3&9()PG7§°RM@%PCH{‘{&LO# PQ(;I\IR9&||‘9%IA41010HM10% & ()-#
f1MO%"& ()-#)?
PJf 1 MLO% " & () ! MLY% { delatiééind 1eQ8Gxéril gy oprianally sdtatinaDwish 0% " & () - #
f1MO%"& ()-#
PJf'Ml%% ‘& () - #f'M%I&O(a)rc#fdlcb&ﬂ%ﬂ)&n(dxedtn,or ., z">NA41010f ! MLO% " & () - #
f1MO%"& ()-#)? R
PJf ! I\/IlOO% ' & () - #f:1 MLO% 'l<&~f(r)a"$bﬂ4 qutigoplivisupstitged with up O SETMRS SEIECH 00, & () - #

fIMO% " & ()-#()? sisting of halogen. amino. mono- or
PIf 1 MLO% " & () - #f | MLO% " & () T e Bgoup sopsisUne of b e A 010 LVLO% " & () - #
fIMO%"& ()-#()? - - ~ " dialkylamino, hydroxy, lower alkoxy, phenyl ~ and

Pf 1 MLO% " & () - #f 1 MLO% " & () - #{ | MLO% " & () - #- - - % UYONA41010f | MLO% " & () -
Hf IVI].O% & () #() su stltuteéph )&

PJf'M10% & ()-#f1 ML0% d%“(h):n#ﬁkcwwpémc&wﬁxhW/nmm@erﬁoxvmet?&wam41010fI|v|10%
"& ()-#fTMLO0% " & ()-#()? and R form a ring having from

PIf 1 MLO% " & () - #f | MLO% "& () 24achi gy, ang R, form ating having fram UYONA41010f | MLO%.
"& ()-#TIMLO% " & () -#()? 3-7 members, up to four of which may be selected from
PIf1MLO% " & ()-#f ! MO% " & ()=#f I ML0% " & ()-#]-a- g- m n-g- t - UYANA41010f | MLO%_
"& ()-#fIMLO%"& ()-#()? - the group consisting of :

PJf I MLO% " & () - #f'I\/IlO%_ & ()-#F I MLO% " & () -#t-Wz-}-~---- uZM@1010_"10 " 10
FIMLO% & ()-#()? -

PJfIMLO% " & ()-#f 1 MLO% "& ()-#f!MLO%"& ()-#------- |\ <M@1010_f MLOY®! 9&' () -
- MLO9®! 9&' ()-- fj 10901 9& ()- "1090!9& ()- 109%0! 9& () -

#S1099! 9&' ()----....uY=M@1010_f MLOY®! 9&' ()--)fMLOY®! 9& ()--)?

. JFMLOY®! 9&' () --fMLOY®! 9& () --TMLOY®! 9& ()--....... bBM@1010_f MLOY®! 9&' () - -
f MLOY®! 9&' ()--)?

. JM MLOY®! 9& () --fMLOY®! 9& () --fMLOY®! 9& ()--...... | . uYOM@1010f MLOY®! 9& ()

- MLO9®! 9&' ()--)?

L JFMLOY®! 9&' () --fMLOY®! 9& () --fMLOY®! 9& ()--!.$.' . *. +. /.2. uYOM@B1010f MLOY®!
9&' ()--fMLOY! 9& ()--)? .Jf MLOY! 9& () --f MLOY®! 9&' () - - f MLOY®! 9&' () --2.5. 8. :
. <. ?. E. uYOM@1010f MLOY®! 9& () - - f MLOY®! 9& ()--)?

. JFMLOY®! 9& () --f MLOY®! 9& ()--fMLOY®! 9& ()--E K. Q WX. [.". uYOM@1010f MLOY®!
" 9& () --fMLOY®! 9& ()--)?

. JF MLO9Y®! 9& ()--fl\/|10%3|9& ()--fMLO%Y®! 9& ()--~.a.d.g.h.Kk.n. uYOM@1010f MLOY®!
9& () --fMLOY®! 9& ()--)?

. JFMLOY®! 9& () --fMLOY®! 9& () --fMLOY®! 9& ()--n.t.w z.{.~. .uYOM@B1010f MLOY®! 9
& ()--fMOY! 9& ()--)?

ITML0%! 98 () -~ TMLO%! 9&' () -~ T MLOYI 9& () == ... uYOM@1010f MLOY®! 9& () - -
f MLOY®! 9&' ()-=-)?
. JFMLOY®! 9&' () --fMLOY®! 9& () --fMLOY®! 9& ()--....... uYOM@31010f MLOY®! 9&' () - -

fMLOY®! 98 ()--)?



. Jf MLO%®! 9&' () - - f MLOY®! 9&' () - - f MLOY®! 9& () --. ... ... uYOM@1010f MLOY®! 9&' () - -

f MLO9®! 9&' ()--)7? 26 Jul
y 2004
JFMLO®! 9&' () --f MLOY®! 9&' () - - f MLO9®! 9&' () - - '
Mo og ) )35 O ! O--....... uY9M@31010f MLOY®! 9&' () - -
Jfl\/llO‘%Q'9&()--flVllO‘%9'9&' --fMLO9®! 9&' () - - '
Mo 4955 O & ()--....... uYOMa@31010f MLOY®! 9&' () - -
. JEMLO®! 9&' () - - f MLO®! 9&' ()- - f MLOY®T Y O--..... [ FuYOM@31010f MLOY®! 9&' () - -

f MLOY®! 9&' ()--)7?-.Jf MLOY®! 9& () - - f MLOY®! 9& ()-—fI\/[LO‘%Q' 9& ()--1111

/11 uYOMaB1010f MLOY®! 98& ()--
JEMLO9®! 9&' () --f MLO9®! 9&' (C«- § e R? is hydrogen, lower -
() - - f MLO9! 9 )--)7 C f'@O/@*‘éQR()’ g B e oS SeB 10101 MLOY! 08

L JEMLOY®! 9&' () - - f MLOY®! 9&1{.Ir- .
/ >/ uYIM@B1010f MLOY®! 9& (fm IM'I)E%) g%&&m‘l Ararien

gif ?"}f’f’”?'wﬁg‘cyé? 9%}1\?5 @g@gﬁgporg M&%@&c@& g@ur >/ A D/ J/ K/ N @ uYOM@1010f MLOY®!

9?; f ?/;LO‘%]?;V%L O/é ? 9%1 MLQPBCREIKyY). o KA &BO@1i0 8an( Jrvk. @ Theae@apylgronpiY=Ma@1010f MLOY®!
gif ?/;19?/?;\/%% ? gzacgvmowdgm\dfvﬂ‘f M‘@%ﬁ’fé&aﬁj‘- -_I"1clilj/nd n/z"BMGB1010f MLO%!
L JfMLO9®! 9& () -R %/%Edwér%&“ﬁ’--fwuow 9& ()--nlolr/x/
y/ |/ 1.27>M@B1010f MLOY®! 9
& ()--fMO%! 9& (- po?\er alkvl, lower alkenyl. or lower alkynyl. each of which is

JEMLO9®! 9& () - - f MLO%® ()--fM0WI9& ()--/1/L1]I '
f MLO9®! 9&' () --()? opt%onall\ substituted \(A)llh up u/) 5 gréulf)\s{gna@i)]ég e%lwocy@! 9& ()--

M09 8 ()1 ML0%! 9%, e MY U b - kMARARDS! 91091 991001

. JFMLO9Y®! 9&' () - - f MLOY
10 & ()2 y% )10% M ()/@I 9 &hydroxy. mmum\(éymwmwmrbwvmbmglm% & ()-)

&10% & ()
# 10% & ()-00(0. 0/ ooomWﬂW@’f@é’e ‘16’%“& ‘(”% iglkylagigogarbonyl, Jower, 500 o0y
Lo (1°) Ao () RO oo (-} -
I E (el 1 SHthe e O
10 E ()] L0 O e é@@ﬂ%‘@-:@%ﬁ%-??@EQR%BE‘%R?@@&W?N@MO
& ()-)s0x0~00000uYOM@31040 1094 &' Y (ol 2 5 1th0% & () -
109% & ()-) 10% & () - )oooo%Bé@wmgb@gf%@ﬁ'g%&%‘%oﬁlb% &0-)
~ (i) ary], heteroaryl, arylalkyl. heteroarylalkyl. cycloalkyl or |
_ cycloalkyl-alkyl. where each aryl. heterbaryl or cvcloalkyl
group is optionally substituted with up to 5 groups
independently selected from halogen. amino. mono- or
. dialkylamino. hydroxy. lower alkoxy, cyano, nitro. carboxy,
_ carboiyalkylfamino.carbonyl. mono- or
dialkylaminocarbonyl. alkylcarbenyl, -SO3 RO,
" .$02RIR10, -$0aNRIR10. .502R?. -SRY. -PO3RRID,
_PORIR10, -POMNRIR10)y. -NRICOR!0, -NROCO,R10,
~ -NRICONRIRIO. -NR9502R|0 or
( m) a (CHﬂn ' heterocycllc group contammg from 3-7 members up to

- 2 of which members are heteroatoms selected from TORY gen
~ and nitrogen. wherem the heterocychc group 1s
" unsubstituted or substituted with 1. 2. or 3 groups

mdependenth selectcd from the group consisting of



109% & ()-))? = 109% & ()-) 10% & ()-) 109% & ()-)0000000uYOME@B1010 109% & ()-)
1098 & ()-))? = 109 & ()-) 109 & ()-) 109 & ()-)0000000uY=MEBAOIDy 2004 & () - )
1098 & ()-))? = 109 & ()-) 109 & ()-) 109 & ()-)0000000yYOM@BL010 109% & ()-)
109 & ()-))? = 109 & ()-) 10% & ()-) 109% & ()-)0000001uYOM@BL010 109% & ()-)
109% & ()-))? = 109% & ()-) 10% & ()-) 10% & ()-)11 11111uYIM@B1010
1098 & ()-) 109 & ()-))? = 109% & ()-) 109 & ()-)

109 & ()-) 11! 1$19) 1, 1uYOMEB1010 10% &{)-) 10% & ()-))? = 10% & ()-)

109 & ()-) 109 & ()-),1/1218191=1@uYOM@B1010 10% & ()-) 10% & ()-))? =
109 & ()-) 10% & ()-) 109% lgilégen) [Rdeast lawdraikyl odaMERTOdbyl. lower

alkoxy, amino, mono- or dialkylamino. aryl. heteroaryl.

arylalkyl, heteroarylalkyl, heteroarylsulfonyl,

heteroarylsulfonylalkyl. heterocyclylalkyl.

heterocyclvisulfonyl, and hetero_cyclyléulfonylalkyl; and
R21 is hydrogen. lower alkyl. or lower alkyl substituted with phenyl or

substituted phenyl.

4. Acompound of the Formula IV .

. v

and pharmaceutically acceptable salts. esters. amides, and prodrugs

thereof, wherein:
RS is halogen, cyano, nitro. -R%. -NRIR10, or -OR9;

_.R6 is halogen. cvano. mtro -R9 -NR9R10 -OR9 -CO‘)R9 -COR9
_CONRIRIO. -NROCOR10, -50,RIR10, -SO—;R9 -SO3R5. SR9
-PO3RIR!0, PORIR 10, -PONRIR10),, or
lower atkenyl or lower alkynyl optionally substituted with -R%:

'R9-and R10 are independently hydrogen. or lower alkyl option.e-xlly
sui)siitutéd \;'ith up to 3 groups selected from the group consisting
‘of halogen.-amino. mono- or dialkylamino, hydroxy. lower alkoxy, -

" phenyl end substituted phenyi.
-or when taken together with the nitrogen to which they are -

- attached. R and R0 form a ring having from
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10% & ()-) 109 & ()-)1111111uYOMEB1010 10% & ()-) 10% & () -
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igoﬁ g 8 g %8? & () - )ﬂll?@luww@low 10% & ()-) 10% & ()
% & ()- 9 111122u79. ; 09 10% & (

) 10% & ()-) fo&“&t‘%”% EE%&%’Q‘E@%%?%&W‘% %e %} g)r(‘%“

10% & () -)

10% & () -

1(1, ,0,S, and NRZO, where R20 is hvdrogen. lower

PN

alkyl, or -CO lower alkyl:

R11 is heteroarvl or a heterocyclic group:

R16_R17_and R18 are independently selected from halogen. cyano. nitro.

-R9, -NRIR10_.ORY, -(CH3),CO2RY. -(CH2),SO1RI1L,

«(CHy)gR11, -CORY, -CONRIR10, -SO3RY. -SOaNRIRO,

-S07RY. -SRI. -PO3ROR10, -PORIR10_ -PONRIR10);.

NRICORI0_ .NR9CO,R!0, NRICONRIR10, -NRISO,R19, or

- a heterocycle optionally substituted with up to 3 groups

independently selected from -R?, -NRPR10, -OR?,
-NROCOR10,.COR10, ((CH3),S07R11, (CHy) R1;

—__R_l 9 is hvdrogen, or

(i) lower alkyl lo&er alkenyl, or lower alkynyl, .each of which is

optionally substituted with up to 5 groups independently

selected from halogen. amino, mono- or dialkylamino,

hydroxy. lower alkoxy. cvano. nitro, carboxy. carboxyalkyl,

. aminocarbonyl. mono- or dialkylaminocarbonyl. lower

- alkylcarbonyl, -SO3R9. -S02NRIR10. -505R9. -SRY,

-~ -PO3RIR10, -PORIR10. -PONRIR 105, -NRICOR1O,

" _NR9CO,R 10, -NRICONRIR 10, -NR9SO4R10, or

(ii) axyl hetéroarvl. arvialkyl. heteroarylalkyl. cvcloalkyl.or

cyvcloalkyl-alkyl whcrc each arvl. hetcroarvl or cvcloalkyl-

group is optionally substituted with up to 5.groups

independently selected from halogen. amino. mono- or

dialkylamino, hydroxy. lower alkoxy. cyano. nitro. carboxy,

carboxvalkyl. aminocarbonyl. mono- or

_ dialkylaminocarbonyl. alkylcarbonyl. -SO3R9.

?
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2 of which mcmbers are heteroatoms selected from oxygen
and nitrogen. wherem the heterocychc group is
unsubstituted or substltutcd with 1.2 . or 3 groups
independently selected from the group consisting of

- halogen. hydroxy, lower alkyl. trifluoromethyl. lower
alkoxy. amirllo. mono- or dialkylamino, aryl. heteroaryl,
arylalkyl. heteroarylalkyl. heteroarvlsulfonyl,
heteroarvisulfonylalkyl. heterocvclylalkyl

heterocyclylsulfonyl and hcterocyclylsulfonylalkyl and

R21 s hvdroecn lower alkyl. or lower alkyl substituted with

phcnyl or substituted phenyl.

~ A compound of the Formula V

and dxe_pﬁannécéuiical_ly acceptable salts. esters. amic.ic.s. and prodrugs

thereof: whierein:

RS is halogen. cyano. nitro. -R9. -NRIR 10, or -ORY:
RS is halogen, cyano. nitro. -R9. -NRIR10. -OR9, -CO,R9. -CORY,

-CONRIR 10, -NRICOR!0. -50,NRIR10, -SO7R?. -SO3R?,

SRY. -PO3RIR10. -pORIR 10, -pONRIR10)5. or
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%d0%g% g& () - %d0%gYeysia, nirrd/aRY '(‘?-@Rﬂmmmﬂmm%dc % %
y#10% " & ()-10L"-10L"10L" @ "10%A" & (?
«(CH2),S02R!1, -(CH;),R ,—COR9 _CONRIRI0. -SO3RY.

-S02NRIRI10. -SOyR?. -SRI, -PO3RIR10. -PORIR10,

-POMNRIR!0),, -NRICOR 19, -NRICO,R 10, -NRICONRIR 0,

-NR9S0,R 10, or

a heterocycle optionally sul_)sti.tuted withupto 3 gro'ups
indepcndentiy selected from -R%, -NRIR10, .OR9.
-NRICORI10, .COR 10, (CH>),S0»R!!, (CH3),R!;

RY 'and R10 are independently hydrogen, or lower alkyl optionally
| substituted with up to 3 groups selected from the éroup consisting
of halogen. amino, mono- or dialkylamino. hydroxy. lower alkoxy,
o phenyl and substituted phenyl, '
or vﬁhen taken together with the nitrogen to which they are
attached, R and R10 form a ring having from

3-7 members. up to four of which may be selected from
o “the group consisting of

g .0, S and NR2°, where R? is hydrogen, lower -

R
_ _ alkyl. or -CO lower alkyl:
- R-11 is;-héteroax.'y-l ora hctefpc_vcli(: group:
R19ishydrogen. or -

(i) lower alkyl. lower alkenyl. or lower Alk)'nyl; each of which is
optionallj' substituted with ﬁp to 5. groups independently
sclectcd. from halogen. amino. mono- or dialkylamino. -
h)'drOX)'. lower alkoxy, cyano, nitro, carboxy, carboxyalkyl,

aminocarbonyl, mono- or dialkylaminocarbonyl, lower
alkylcarbonyl. -SO3RY, -50aNRIR10.-S0,RY. -SRY.
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1096€ () - y#@O%WE ()-10°"" 10" QQQ RyRFRRIHACLO™ " y10% " & ()-
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e nd
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10% & () - f/\;vwwwwwmm gf%*foﬁmtmatly subsfigyior Witk up)to 5 groups

L#, 1097 Y& () - 10L" 10L" 10U deferdqen®heiidd % o ) X| [ vU410 |
L L 109 Y& ()-fL 710% " & ng ety belndd from halbRh, s g'(')w@ ¥
dlalLvlammo hydroxy. lower alkoxy. cvano. nitro. carboxy.

carboxyalkyl. aminocarbonyl, mono- or

_ dialkylaminocarbonyl. alkylcarbonyl. -SO3R9,
-S0-RIR 10, -SO-NRIR 10, -SO4RY, -SR9 -PO-R9R10
-PORIR10, .POQNROR10; ). -NR9c0R10, -NR9CO,RI10,

- “NRICONRIR10, .-NRISO-R10, or ‘
| ( ii) | a (CHy)p- heterocyclic group containing from 3-7 members, up to
| 2of which- members are heteroatoms selected from oxvgen
and nitrogen, wherein the héterocylic group's is
unsubstituted or substituted with 1,2, or 3 groﬁps _
independently selected from the group consisting of
halogen. hvdroxy. lower alkyl. trifluorométhyl. lower
- alkoxy. amino. mono- or dialkylamino. aryl. heteroarvl,
) -arvlalkyl. heteroarylalkyl. hetcroarvlsulfonvl
heteroarylsulfonylalkyl. heterocyclylalkyl.
- -hetcrocyc]}'lsulfony'l.- or heterocyclylsulfonylalkyl: and
R21 s hydrogen. lower alkyl. or lower alkyl substituted with phenyl o.r

substituted phenyl.
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and the phaxmaceutically acccptable salts. esters. amides. and prodrugs.

thereof; wherein:
‘R is halogen, cyano. nitro, -R9, -NR9R10, or-OR%; °
_ RS is halogen, cvano. nitro. -R9. -NRIR10, -OR9, -CO,RY, -CORY,
-CONRIR10, -NRICOR!0, -S0,NRIR10, -S04RY. -S03RY,
SRY, -PO3RIR10, -PORIR 10, PONRIR10),. o
lower alk.cnyl or lower alkynyl optionally substituted with -R9;
-R” and R18 are indépendently selected from halogcn,l cvano, nitro, -R9,
-NROR10, -OR9, (CH2),CO2RY, (CH2)SO3R !, (CHa),R11,
- -CORY,-CONRIRI0, -503RY, -S05NRIR 10, -S05RY, -SR,
-PO3RR10, -PORIRIO, .PONRIR10),, -NR9C6R10,
| XNRICO1R10, -NRICONRIR 10, -NRISO4R10, o
‘a heterom cle optionally subsututcd with up o0 .: zroups
- independently selected from -R9. -NR9R10 -ORY, ‘
-NROCORI!0, .cOR10, 4(:1_{2),,303111 1. (CHa),R1; and

R=2 and R3 independently are hydrogen or alkyl

7. A compound selected from:
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pyrido[2. -d]pvnmldm-7-vl] urea:

1-{2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino}-
10 pyrido[2,3-d}pyrimidin-7-y1}-3-tert-butyl-urea:
1-{2-[4-(4-Acetyl-piperazin-1-yl)-3-chloro-phenyiamino]-
pvrido[2.3-d]pyrimidin-7-yl}-3-tert-butyl-urea;
| 1-{2-[4-(4-Acetyl-piperazin- 1 -yl)-phenylamino]-6-fluoro-
pyvrido[2,3-d]pyrimidin-7-yl}-3-tert-butyl-urea; .
15 , 1-{2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]-5-methyl-
pyrido[2.3-d] pyrimidin-7-yl}-3-tert-butyl-urea; |
1-Cyclohexyl-3-[2-(4-piperazin-1-yl-phenylamino)-
pyrido[2.3-d]pyrimidin-7-yl]-urea;
1-[2-(3-Chloro-4-piperazin-1-yl-phenylamino)-
20 pyrido[2.3-d]pyrimidin-7-yl]-3-cyclohexyl-urea:
1-Cvclohexyl-3-[6-fluoro-2-(4-piperazin- 1-vi-phenylamino)-
pyrido[2.3-d]pyrimidin-7-yl]-urea:
] -Cyclohexyl-B-[S-methyl-2-(4-pi'perazin- 1-yl-phenylamino)-
p_vrido[2.3-d]pyrimidin-7-yl]-urea:

1-{2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]-

to
w

pyrido[2.3-d]pyrimidin-7-y1}-3-cyclohexyl-urea:
1-{2-[4-(4-Acetyl-piperazin-1-yl)-3-chloro-phenylamino]-

-pyrido[2.3-d]pyrimidin-7-yl}-3-cvclohexyl-urea;
1-{2-[4-(4-Acetyl-piperazin-1-yi)-phenylamino]-6-fluoro-

30 : pyrido[2.3-d]pyrimidin-7-yl}-3-cyclohexyl-urea:
-{2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]-3-methyl-

pyrido[2.3-d]pyrimidin-7-yl}-3-cyclohexyl-urea:
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1-(2-Hydroxy-ethyl)-3-[2-(4-piperazin-1-yl-phenylamino)-
pvrido[2.3-d]pyrimidin-7-yl]-urea;
1-[2-(3-Chloro-4-piperazin-1-yl-phenylamino)-
pyﬁdo[Z.S-d]pyrimidin-7-yl]-3-(2-hydroxy-ethy1)-urca:
5 I-[6-Fluoro-2-(4-piperazin- 1 -yl)-phenylamino)-
pyrido{2.3-d]pyrimidin-7-yl}-3-(2-hydroxy-ethyl)-urea;
1-(2-Hydroxy-ethyl)-3-[5-methyl-2-(4-piperazin-1-vi-
phenylamino)-pvrido[2.3-d]pyrimidin-7-yl]-urea;
1-{2-[4-(4-Acetyl-piperazin- 1 -yl)-phenylamino]-
10 pyrido[2.3-d]pyrimidin-7-y1}-3-(2-hydroxy-ethyl)-urea;
1-{2-[4-(4-Acetyl-piperazin-1-yl)-3-chloro-phenylamino]-
- pyrido[2.3-d]pyrimidin-7-yl}-3-(2-hydroxy-ethyl)-urea:
1-{2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]-6-f1 uoi'o-
pvrido[2,3-d]pyrimidin-7-yl}-3-(2-hydroxy-ethyl)-urea; «
15 1-{2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]-5-methyl-
pyrido[2,3-d]pyrimidin-7-yl}-3-(2-hydroxy-ethvl)-urea;
I-Ethyl-3-[2-(4-pipérazin-1-yl-phenylamino)-
pyrido[2,3-d]pyrimidin-7-yl]-urea:
1-{2-(3-Chloro-4-piperazin- | -yl-phenylamino)-
- 20 pyrido[2.3-d]pyrimidin-7-yl}-3-ethyl-urea:
1-Ethyl-3-[6-fluoro-2-(4-piperazin-1-yl-phenylamino)-
pyrido[2.3-d]pyrimidin-7-yl}-urea:
1 -Ethyl-3-[5-meth_vl-2-(4-pipcraiin—] -yl-phenylamino)-
pyrido[2,3-d]pyrimidin-7-yl]-urea:
25 1-{2-[4-(4-Acetyl-piperazin-1 -yl)-ph'e_xiylamino]-
pyrido[2.3-d]pyrimidin-7-y1}-3-ethyl-urea: .
1-12-[4-(4-Acetyl-piperazin- [ -yl)-3-chloro-phenylamino]-
pyrido[2.3-d]pyrimidin-7-¥1}-3-ethyl-urea:
- {2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]-6-fluoro-
30 pyrido[2.3-d]pyrimidin-7-yl}-3-ethyl-urea;
1-{2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]-5-methyl-
pyrido[2.3-d]pyrimidin-7-yl}-3-ethyl-urea:

1-tert-Butyi-3-(2-phenyiamino-pyrido[2.3-d}pvrimidin-7-vl)-urea:
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10%E#& () - 5 1-Isopropyl-3-[2-(4-piperazin-1-yl-phenylamino)-

pvrido[2.3-d]pyrimidin-7-yl}-urea;
1-tert-Butyl-3-{2-[4-(cis-3,5-dimethyl-piperazin-1-v1)-
phenylamino]-pyrido[2.3-d]pyrimidin-7-yl}-urea;
1-Cyclohexyl-3- {2-[4-(cis-3,5-dimethyl-piperazin- 1-v])-
10 phenylamino]-pyrido [2.3-d]pvrimidin-7-yl}-urea;
1-Cyclopentyl-3-[2-(4-piperazin-1-vl-phenylamino)-
- pvrido[2.3-d]pyrimdin-7-yl]-urea;
1-Cyclohexyl-3-{2-[4-(cis-3,5-dimethyl-piperazin-1-yl)-
phenylamino}-6-fluoro-pyrido[2,3-d]pyrimidin-7-yl} -uresa;
135 1-Cyclopentyl-3-[5-methyl-2-(4-piperazin- 1-yl-phenylamino)-
pyridof2.3-d]pyrimdin-7-yl}-urea;
1-Cyclohexyl-3-[6-methyl-2-(4-piperazin-1-yl-phenylamino)-
pvrido[2.3-d]pyrimidin-7-yl]-urea;
1-Cyclohexyl-3-[6-bromo-2-(4-piperazin-1-yl-phenylamino)-
20 ~ pyridof2.3-d]pyrimidin-7-yl]-urea; '
1-Cyclohexyl-3-[6-cyano-2-(4-piperazin-1-yl-phenylamino)-
pyrido[2.3-d}pyrimidin-7-yl]-urea:
1-Cyclohexyl-3-{6-chloro-2-(4-piperazin-1-yl-phenylamino)-
pvrido[2.3-d]pyrimidin-7-yl]-urea:
- 25 _ | I-Cyclohexyl-3-[6-fluoro-5-methyl-2-(4-piperazin-1-yl-
phen_vlamino)-pyrido[2.3-d]p}'rimidin-7-_vl]-urea;
1-Cyclohexyl-3-{6-bromo-5-methyl-2-(4-piperazin- I'-yl-
‘phenylamino )-pyrido[?...'i-d]pyrimidin-7-yl]-urea:
1-Cyclohexyl-3-[6-chloro-5-methyl-2-(4-piperazin-1-yl-
30 phenylamino)-pyrido[2.3-d]pyrimidin-7-yl}-urea:
1-Isopropyl-3-[5-methyl-2-(4-piperazin-1-yl-phenylamino)-

pyrido[2.3-d]pyrimidin-7-yi]-urea:
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| "10% & ()- | &10% & pivrido[2.3-d]pyrimidin-7-yl]}-urea:
' 1-Cyclohexyl-1-methyl-3-[2-(4-piperazin-1-vl-phenylamino)-
pyrido[2.3-d}pyrimidin-7-yl]-urea;
1-(4-Hvdroxv-cyclohexyl)-3-[2-(4-piperazin- 1-yl-phenvlamino)-
10 pyrido [2.3-d]pyrimidin-7-yl}-urea:
1-(4-Amino-cvclohexyl)-3-[2-(4-piperazin-1-vl-phenylamino)-
~pvrido [2.3-d]pyrimidin-7-yl]-urea;
1-(2-Dimethvlamino-ethyl)-3-[2-(4-piperazin-1-yl-phenylamino)-
pyrido [2.3-d]pyrimidin-7-yl}-urea; v
15 1-(3-Morpholino-4-yl-propyl)-3-[2-(4-piperazin-1-yl-
phenylamino)-pyrido{2.3-d]pyrimidin-7-yl]-urea;
3-Cvclohexyl-1-methyl-1-[2-(4-piperazin-1-yi-phenylamino)-
pyrido[2.3-d]pyrimidin-7-yl}-urea:
_ N.N-Dimethyl-N'-[5-methyl-2-[[4-(]-piperazinyl)phenyl]-amino]-
20 pyrido[2,3-d]pyrimidin-7-yl}-sulfamide: |
1-Cyclohexyl-3-[3-methyl-2-(4-piperazin-1-vl-phenylamino)-
.p}fﬁdo[2.3-d]pyrimidin-7-_vl]-thiourea; _
N-[2-(4-Piperazin-1-yl-phenylamino)-pyrido[2.3-d]}pyrimidin-
7-y1}-acetamide; |

4-[7-(3-Cyclohexyl-ureido)-pyridof2.3-d]pyrimidin-2-ylamino]-

(88
W

benzenesulfonamide: .
I-Cyclohexyl-3- { 2-[4-(1-piperazin-1-yl-methanoyl)-phenylamino}-
pyrido[2.3-d]}pyrimidin-7-y1}-urea; |
_ 1-Cyclohexyl-3-[2-(4-fluoro-phenylamino)-
30 * pyrido[2.3-d]pyrimidin-7-yl]-urea;
1-(2-{4-[4-(2-Amino-4-methyl-pentanoyl)-piperazin-1-yl]- |

phenvlamino ;--p_vrido[2.3-d]pyrimidin-7-yl )-3-cvclohexyl-urea: and
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1-tert-Butyl-3-[2-(pvridin-}-vlamino)-pyrido[2.3-d]pyrimidin-

1 109 & (

5 7-vl}-urea: .
1-Cyclohexvl-3-[2-(pyridin-4-¥lamino)-pyrido[2.3-d]pyrimidin-
7-vl}-urea;
1-Ethyl-3-[2-(pyridin-4-ylamino)-pyrido[2.3-d]pyrimidin-
7-¥l}-urea:
10 _ 1-(Hydroxy-ethyl)-3-[2-(pyridin-4-ylamino)-
pvrido[2.3-d]pyrimidin-7-yl}-urea:
1-tert-Butyl-3-[6-fluoro-2-(pyridin-4-ylamino)-
pyrido[2.3-d]pyrimidin-7-yl]-urea: .
1-Cyclohexyl-3-[6-fluoro-2-(pyridin-4-ylamino)-
15 pyrido[2.3-d]pyrimidin-7-yl]-urea:
1-Ethyl-3-[6-fluoro-2-(pyridin-4-v lamino)-pyrido[2.3-dJpyrimidin-
7-vl1}-urea;
1 -[6—Flubro-2-(pyridin—4-ylamino_)—pyrido[2.3-d]p}-'rimidin-7-yl]—
3-(2-hvdroxyv-ethyl)-urea:
20 I-tert-Butyl-3-[5-methyl-2-(pyridin-4-ylamino)-
pyrido[2.3-d]pyrimidin-7-yl]-urea:
| -C_vélohexyl-3-[5-mcthyl-3-(' p_\’fidin-4-_\'lamino)-
pyrido[2.3-d]pyrimidin-7-vl}-urea: |
1-Ethyl-3-[5-methyl-2-(pyridin-4-ylamino)-
25 pyrido[-2.3-d]p_vrimidin-7-)'l]-uréa: and

l-(2‘H,\-’drpx_v-cth_vl)-3-[5-methyl-2—(pyridin--l-ylamirio)-

~ pyrido[2.3-d]pyrimidin-7-y1]-urea.

9. A compound selected from:
4- (4-[7-(3-tert-Butyl-ureido)-pyrido(2.5-d ]pyrimidin-Z-ylamino]Q

30 phenyl}-piperazine-1-carboxylic acid terti-butyl ester:



10%@ @' ()- "10%@ @& ()- 310%@ @& ()- &L0%@ @& () -
#10(9@@‘(%) C 9| [: NA41010 3Y 10%@ @& ()- 3 10%@ @ ()- F  20%dy@0od)- G
10%@ @ ()- FI0OU@ @ ()- | fZ 10%D @ ()- 9G[ % [:NA41010  10%@ @ () - 3
10@ @ ()- 10%@@ ()- 3L 10%Q@ ()- 10%@@ ()- 3

10%@ @ () -%./ | [: NA41010 s) 10%@ @& () - (109@ @& ()- f&L0%@ @& () -
$10%@ @ ()- @ 10%@ @ ()- ! 10%@ @ ()- /S<|[:NA41010 L3s10%Q @& ()-
s1s109%@ @& ()- &0109%@ @& () - 10%@ @& ()- ,10%@ @ () - Y+

10%@ @& ()-<e| 0bU410 #109@! Z& ()- 10@ @L0@ @L0@ @S, ; 10%D @& () -

9109%@ @ ()- F 8F 10%@ @ ()- 5 10"/@@06())/(-2|\9I[ bU410 10%! Z& () -
s10%! Z&' 109%! Z&

| 109&! Z&' 8 9 .n|[: bU4(12) é%% ’z ""E'%’?‘c""' }ér%z%f’ﬁ’) éhbmlégz -¢yvlamino}-
310! Z& ()- FS10%! ?B?enﬁri} plgcﬁiﬁgﬂ'-%dﬁvhc BBMd|ebr B Ot 10921 2& () - |
%0%! 2& ()~ F&SMLOWZ! Z

}-(3 -Hydroxy-propyl)-3-{2-(4-piperazin-1 -yl—phcn\ lamino)-
pyrido{2.3-d]py nmndm-7—yl]—urea.
1-((5)-1-Hydroxymethyl-3-methyl-butyl)-3-{2-(4-piperazin-1 -vl-
phenylamino)-pyrido{2.3-d]pyrimidin-7-yl]-urea:
4-Methyl-piperazine-I-carboxylic acid [2-(4-piperazin-1-vl-

phanvlaniino)-p_vn'do[2.3—d]p_vrimidin-7-yl]-amide:

3-[2-(4-Piperazin-1 -yl-phenylamino)-pyrido{2.3-d]pyrimidin-7-yl]-
- 1.1-dipropyl urea: _
Piperazine-1-carboxylic acid [2-(4-piperazin- 1 -yl-phenylamino)-
.pyrido[2.3-d]pyrimidin-7-.-yl]-amidé; : | .
1-((R)-1-Hydroxymethyl-2-methyl-propyl)-3-[2-(4-piperazin-1 -yl-
~ phenylamino)-pyrido[2.3-d]pyrimidin-7-yl]-urea;
1.1-Bis~(2-hydroxy-ethyl)-3-[2-(4-piperazin-1-yl-phenylamino)-
pyrido[2.3-d]pyrimidin-7-yl}-urea: '
1-{6-Bromo-2-(4-piperazin- 1 -yl-phenylamino)-pyrido[2.3-
-d]pyrimidin-7-vl}-3-tert-butyl-urea:
1-[6-Bromo-2-(4-piperazin-1 -vi-phenylamino)-py ndo[" 3-
d}pyrimidin-7-vl}-3-methyl-urea:
| - 1-{6-Bromo-2-[4-(cis-3. )-dlmcthvl-plperazm- -vl)-phcnvlammo]

- .pvndo['7 3~d]pvr1mldm-7-vl}-n-tert-butyl-urca

1-{2-(4-Fludro-phenylamino)-pyrido[2.3-d] pyrimidin-.'i.-yl]-B-( 3-
- morpholin-4-yl-propy{)-urea: _ _
i -[2—(-4-Fludro-phcnyla:.ninb)-py.rido[2.3-d]pyrim-idin-7-yl]-3 -(2-
hydroxy-ethyl)-urea:
l-(7~Am1no—cth\l)-.> {2-(4-fluoro-phenyiamino)-py rldo[2 3-

d]pmmldm 7-vl}-urea:
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1-Cyclohexyl-3-{ 2-[4-(3,3-dimcthyl-piperazin- 1 -yl)-phenylamino]-
6-fluoro-pyridof2.3-dJpyrimidin-7-yl}-urea;
I-tert-Butyl-3-{2-[4-(cis-3.5-dimethyl-piperazin-1-yl)-
phenylamino}-6- -fluoro-pvrido ,.)-d]pynmldmv7-yl}-urca
. 1-{2-[4-(4-Acetyl-piperazin-1 -yl)-phenylamino]-pyvrido[2.3-
d]pyrimidin-7-yl}-3~(3-morpholin-4-'yl-propyl)-urca; _
- 1-tert-Butyl-3-{6-chloro-2-[4-(cis-3.5-dimethyl-piperazin- 1-yl)-
_ phcnylamino]-p_vrido[l,B-d]pyrimidinﬂ-yl} -urea;
3-Cyclohexyl-1-{2-[4-(cis-3.5-dimethyl-piperazin- 1 -vl)-
phenylamino]-pyrido[2,3-d]pyrimidin-7-yl}-1-methyl-urea;
3-Cyclohexvl-1-ethyl-1-[2-(4-piperazin-1-yl-phenylamino)-
pyridof2, 3—d]p);rinlidin-7-yl]-urea; ' .
3-tert-Buryl-1-{2-[4-(cis-3, S-dlmethvl-plperamn- -yl)—
phcnvlammo]-pvndo[Z 3-d]pyrimidin-7-yl}-1-ethyl-urea:
1-{5-Methyl-2-(4-piperazin-1-yl-phenylamino)-pyrido{2.3-
d]pyrimidin-7-vl]-3-propyl-urea;
7-(3-tert-Butyl-ureido)-2-(4-piperazin-1-yl-phenylamino)-
pyrido[2.3-d]pyrimidine-6-carboxylic acid ethyl ester:
| 1-[6-Fluoro-5-methyl- -2-(4-piperazin- 1-yl-phenylamino)-
yndo[" 3-d]pynmldm-7-vl]-J-xsopropvl~urca
, I-Cyclohe.\) 1-3-{2- -{4-(3.3-dimethyl-piperazin-1 -yl)-phenylamino]-
 pyrido[2.3-dJpyrimidin-7-yl}-urea;
l-Cyclohcxvl-a-{ 2-[4-(cis-3 5-dlmethvl-p1perazm- -yl)-
phcnvlammo]-6-mcthyl-pvndo[” 3~d]pvnm1dm-7-yl }-urea:
1-tert-Butyl-3-{2-{4-(cis-3.5-dimethyl-piperazin-1 vl)-
: phenylamino]-6-mcth_vl-pyrido[2.3-d]pyn'midin-7-)"l }-urea;
‘ _ i-ten-B.utyl-3-[6-metltyl-2-(4;pipérazin-l -yl)-phenvlamino)-
p._vrid0[2.3—d]p_vﬁmidin—7-yl]-ur¢a;
" 1-{2-{4-(cis-3.5-Dimethyl-piperazin-1-yl)-phenylamino}-6-methyl-

pyrido[2.3-d]pyrimidin-7-vl}-3-isopropyl-urea;
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10. A pharmaccutical composition comprising a compou_nd selected from
~ Claim | admixed with a pharmaceutically acceptable cartier. diluent. or

__excipient.
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16.  Use of a compound selected from Claim 1 for the manufacture of a
medicament for inhibiting a growth factor-mediated tyrosine kinase.

17.  The use of Claim 16, wherein the growth factor-mediated tyrosine kinase
is platelet derived growth factor (PDGF).

18.  The use of Claim 16, wherein the growth factor-mediated tyrosine kinase
is fibroblast factor (FGF).

19.  Use of a therapeutically effective amount of a compound selected from:
- Claim 1 for the manufacture of a medicament for treating a subject

_ suffering from diseases caused by vascular smooth muscle cell
r proliferation.

20.  Use of a therapeutically effective amount of a compound selected from
Claim 1 for the manufacture of a medicament for treatmg a subject
suffering from cancer.

21. Useofa therapeutically effective amount of a compound selected from
Claim 1 for the manufacture of a medicament for treating a subject
suffering from cancer related from breast cancer, large cell carcinoma,
pancreas, colon, melanoma, lung, and leukemia.
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