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5-ALKYLPYRIDO[2,3-d]JPYRIMIDINES TYROSINE KINASE INHIBITORS

FIELD OF THE INVENTION

This invention relates to 5-alkylpyridopyrimidines as inhibitors of eyclin-
dependent kinases, particularly cyclin-dependent kinase 4. The compounds of the
invention are useful for the treatment of inflammation, cell proliferative diseases

such as cancer and restenosis, and neurodegenerative diseases such as

Alzheimer’s disease,

SUMMARY OF THE RELATED ART

Cyclin-dependent kinases and related serine/threonine protein kinases are
cellular enzymes that perform essential finctions in regulating cell division and
proliferation. The cyclin-dependent kinase catalytic units, of which nine have been
identified, are activated by regulatory units known as cyclines. The cyclin-
dependent kinases include (Cdk) Cdkl, Cdk2, Cdk4, CdkS, Cdké, and Wee-

1 kinase. Increased activity or temporally abnormal activation of these kinases
results in development of human tumors and other proliferative disorders such as
restenosis. Compounds that inbibit Cdks, either by blocking the interaction
between a cyclin and its kinase partner, or by binding to and inactivating the

 kinase, cause inhibition of cell proliferation and thus are useful for treating tumors

and other abnormally proliferating cells.

' Scﬁeral compounds that inhibit Cdks have demonstrated both preclinical
and clinical anti-tumor activity. For example, flavopiridol is a flavonoid that is a
potent inhibitor of Cdk2 and Cdk4, and has been shown to inhibit several types of
breast and lung cancer cells (Kaur et al., J. Natl. Cancer Inst., 1992:84:1736-1740;
Kaur et al, Jat. J. Oncol., 1996;9:1143-1168). In addition, Olomoucine
[2-(hydroxyethylamine)-6-benzylamine-9-methylpurine} is  potent inhibitor of
Cdk2 and Cdk5 (Vesely etal., Eur. J. Biochem., 1994;224:771-786), and has been
shown to inhibit proliferation of approximately 60 different human tumor celt



the formula (1) wherein: R err] is hydrogen. alkyl. or cy err]
i s hydrogen, |ower alkyl, [|ower alkoxy. halogen, trifl uor%ré%ﬂ@/#/ 20%

al kynyl, lower alkenyl, nitrile, nitro, -CORlerr]. -CO[err]R[err].
-CONRerr]Rlerr]-. -CONRlerr]ORlerr]. -SO[err]NR[err]Rerr].
SJerr]NRlerr]Rerr], sSJerr]Rerr], sSJerr]Rerr], formula (I1) or
NR[err] Rl errivoo¥did N or CRlerr], Rerr] is |ower alkyl Pcwpﬁ%kﬁg_]_k ,
Iovver

aryl; X and Z are independently hydrogen, hal ogen, | ower
al koxy. trifluoronmethyl. hydroxy, nitrile, nitro, -NRerr] R[err]

NORerr]Rerr],"-NRerr]Rlerr]Rlerr] W--SR err]. C(O)R[err]
- ] -S
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d res

such us cancer, atherosclerosrs €nosi s thds are pot ent
i nhibitors of c§ElipYesqlapdiprdass surh ﬁ&sﬁ@gwémﬂsl}leramrosw Gﬁtfmfems ar - nedi at ed
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5. ALKYLPYR DO gm%]é%%ﬁﬂﬁﬁ? e Witk %ﬁ%f\%’éﬂ%ﬁ? FIELD OF THE

| NVENTI ON Thi s %ﬁ#@%%ﬁ@&%@%ﬂ?@wm%wmwmg as inhibitors
of cyclin- 5 depeaskdsid aktiidases, particularly cyclin-dependent kinase 4.
The conpounds of th%f] ven n are yseful for the treatnent of

i nfl amation, cell ﬁ’@‘@“ﬁ‘?”é@'ﬁé’é"é"de§l§l‘ﬂ‘f’£§ sipadlaeleculanveigidst enosi s,
and neurodegenemalmmemdmméﬁ&ms:mteht(a&mmmﬁh#hm& sech@heS@&miGor SUMVARY OF THE

RELATED Arg preventing and treating diseases caused by abnormally proliferating celis.

'SUMMARY OF THE INVENTION

This invention provides 5-alkyl pyridopyrimidines that arc useful for
treating inflammation, cell proﬁferative diseases such as cancer and res;tcnosis,
and neurodegenerative diseases such as Alzheimer’s disease. The compounds of

15 the invention display unexpected improvements in pharmacokinertic properties
over prior art compounds, including unanticipated metabolic stability and low
ciearance rates. In addition, the compounds of the invention are unexpectedly
selective inhibitors of Cdkd. The compounds of the invention are readily
synthesized, and can be adwinistered to patients by a variety of methads.

20 A first aspect of the present invention provides a compound of Formula I:

R2
and pharmaceutically acceptable salts, esters, amides, and prodrugs thereof,
wherein:

25 R? is {a) hydrogen;



10 Cyclin-dependent kinases and rel ated serine/threonine pro klnases
are cellular enzynes that performessential functions in g ?[?ﬁrlzrqa cel |
division and proliferation. The cyclin-dependent kinase catalytic units,

of which nine have been identified, are activated by regulatory units
known as cyclines. The cyclin- dependent ki nases include (Cdk) Cdkl, Cdk2,
Cdk4, Cdk5, CIHK@IVAAR] \Wee 15 1 kinase. Increased activit ycoustesmporal |y
abnormal activation of these kinases results in devel opnent of human
tunors and other proliferative disorders such as restenosis. Conpounds
that inhibit Cdks, either by blocking the interaction between a cyclin and
its kinase partner, or(bby tﬁwqtﬁﬂqgomﬁondbrduﬁsﬁmmﬂmma:moth&redgm@se cause
inhibition of cell prolife DS r treatlngtum)rs 20
and ot her abnormally proli ?ﬁ%ﬂa%n?%e Ong %ééﬁ’%f ng’ iqhat i nhi bit
Cdks have denonstrated bot hmeeee,qnp-rﬁréelkyiaem @thom,@&bxyaan’tbmyltuhmor activity.
For exanple, flavopiridol n i hj bitor of
Cdk2 and Cdk4, and has been sﬁ%@ﬁwd%&?%ggégr fﬂgg‘; ﬁg‘t'mla breast and

| ung cancer el ls (Maur etfgp3 t°?Jmma‘eee»ummepfmmembmgzommma 1740;

25 Kaur et al., Int. J G\Ch&uoal&&@n&pch&éhﬂylé&&hﬁoh{bx?&ﬂ'smm%da onouci ne

[ 2- (hydr oxyet hyI am ne) - 6- bgti}o%/fl am ne-9-net hyl purine] 1s a potent inhibitor
of Cdk2 and Cdk5 (Vesely % Eur. J Brochem, 1994; 224: 771-786), and

has been shown to i nke)bi tapnrhmbydlegmt:pmtamingaimpfmim&hﬁ&y uﬁQ,td,'bt_,fer ent

human tunor cell 6 COctober PCT/ USQ. - I|nes used

by the National Cancer Insbi ?@é M%ﬁé%"p onantgpe%rﬂ t?%srm‘%g ﬁ setedt her api es

(Abr aham etal ., Biol. Celfromongen, Sgﬁm,ﬁﬁitﬁﬁégen,wmreadhhdmbmclﬁdywpﬂatl ng

cancer, Cdk inhibitors havg,Ree.s E%dtwﬁ&ao -1 vascul ar disorders
he

such as restenosis and at herpscl er05| S. "Sedses T AU which Cdk
i nhi bitors are useful inclingweadsplysele ‘ﬁ%f@@hﬁ}oga&@mm}ywmﬂlwhfoe@tl ous

agents, including DNA and Gy Vnfinbs Bisno- 8 aliAlrhiREIR Wdheicagf.der s such as
rheumatoid arthritj

R 1s hydrogen, lower alkyl, lower alkoxy, halogen, trifluoromethyl, lower
15 alkynyl, lower alkenyl, nitrile, nitro, -COR4, -CO2R4, -CONR4RS,
CONORS?, -S05NRAR5, -S0yR4, -S03R4, P(OYORN(ORS), or
I
R4
—NR4R5;
20 Y isN or CR7;

R? is lower alkyl, haloalkyl, or arvl;
X and Z are independentiy hydrogen, halogen, lower alkyl, lower alkoxy,
triftuoromethyl, hydroxy, nitrile, nitro, -NR4RS, “NO)RIRS,
“NRARSROW, -SR4, -C(O)RY, -CO9R4, -CONR4RS, -S0,NR4RS,
25 -SO3R4, -S03R4, P(O)(ORH)(ORS), -T(CH2),,QR?,
-C(O)T(CH2)yQR4, or -NR4C(0)T(CH)LQRS;

mis 1-6;

T is O, S, NR%, N(O)R4, NRARSW, or CR4RS;
30 Qs O, 8, NR4, N(O)R%, NR4R5W, CO3, or a carbocyclic group containing from

3 to 7 members, up to four of which members are optionally heteroatoms



An object of this invention is to provide a group of small | ecul ar wei ght
organi ¢ conpounds that are potent Cdk inhibitors, and as sﬁﬁc%t?eézlg%ful
for 10 preventing and treat’ing di seases caused by abnormally proliferating
cells. SUMVARY OF THE | NVENTI ON Thi s invention provides 5-alkyl

pyri dopyri mv@icp@et hat- are useful for treating mflarg@lloni ﬂce I
proliferative di seases such as cancer and rest enosi s, N ones

neur odegener ati ve di seases such as Al zhei ner's disease. The conmpounds of 15
the invention display unexpected inprot%enents in pharnmacokinetic properties
over prior art commg ed net abolic stability and

| ow clearance rat es&B%ﬁe a%%?%#g%@& !ﬁj@ SF%‘S girggen, whergipthent i on are
unexpectedly sel ecﬂﬂ#bv@clicrmmstwsmwmmmfﬁmmmumsr@;eet he invention

are readil nt h t d to patients by a vari et
of net ho:jsy ZSyRZ %%@?gd@%gmﬁg%r%?gg‘%mgg ?n’ﬁg%xgp]?yfg?"éh@é'ls yest\érsI d

ani'des, and pro drd@‘gcrﬁlhﬂrlewﬂkomdkwwb@ﬂ kylessbopgl) hydr ogen: A first

aspect of "the pres of Faormyl a | 6
Oct ober 2004 WO 012:3742%?’CT/ U301/“4im1£§g 31%9‘?@0%%‘1“”# a %‘[j ’opt i onal I y
substituted with orf@tuoragsthy t“l‘i‘f‘%“@?‘@ﬂ?ﬁﬁ%’éﬂ@qdently sel ected from
hal ogen, hydr ox§j 1@,‘9&9@[?[ no, nono- or dialkylam no, carboxy,
al koxycar bonyl, %shl o} ]1?4316 hi T r“@ ‘e, aryf het eroaryl, or a carbocyclic
group cont ai ni RbisElwa,oﬂroﬁ#kwaRﬁW@Hs@ng@t}Q] (%km&HVYrﬁf;ch menbers are
optlonally P

COZR%, CONR?RS, C(O)NRASO)RS, S(O)R4, SO,R4, SO;NR4R3,
SO3R4, (CHYP(O)ORA), NRASO3RS, aldehyde, nitrile, nitro, alkyl,
alkoxyalkyl, T(CH2)p,QR4, C(O)T(CH2)OR4, NRAC(O)T(CH2)pQRS,
or T(CH3), COoR4:;

-nis0to6; |

W is an anion;

R4 and RS are independently hydrogen, lower alkyl, lower alkeny!, lower alkynyl
(CHa)qAr, arylalkyl, aryl, heteroaryl, heteroarylalkyl, cycloalkyl,

¥

heterocycloalkyl, or heteroaryl, or R4 and R3 to gether with the nitrogen to
which they are atta_ched form a cérbocyclic ring containing 3 to
8 members, up to four of which members are optionally carﬁonyl groups -
or heteroatoms independently selected from oxygen, sulfur, 5(0), S(0),,
and nitrogen, wherein the carbocyclic group is unsubstituted or substituted
with one, two, three, or four groups independently selected from halogen,
hydroxy, hydroxyalkyl, lower alkyl, lower alkoxy, alkoxycarbonyl,
alkylcarbonyl, alkylearbonylamino, ammoalky] ammoa]kylcarbonyl

- trifluoromethyl, trifluoromethylalkyl, tnﬂuoromeﬂ]ylalkylammoalkyl
am_mo mono- or dlalkylammo,.!\l-hydroxyaceta:mdo, aryl, heteroaryl,
carboxyallyl, NR19SO;R11, C(OINRIOR11, NRIOC(O)R T, C(OYORIO,
C(O)NR10sO,R11, (CH)S(0)gR 10, (CHg)p-heteroaryl,

O(CHy)y-heteroaryl, (CH2)4C(O)NRIOR1Y, O(CH,),C(0)OR10:



het er oat ons i ndependent|y sel ected from oxygen, sulfur, g ni trgg

(c) a carbocyclic group containing from3 to 7 nenbers, {19 @ Wmch
nmenbers are optionally heteroatons independently sel ect ed 10 from oxygen,
sul fur, andwy §if-#gen, wherein the carbocyclic group is CHLR@ 6%j,tut ed or

substituted with one, two, or three groups mdependently se ected from
hal ogen, hydroxy, |ower alkyl, |lower al koxy, am no, nono- or diallylamno,
aryl and heteroaryl R3 is hydrogen | swer al kyl, |ower aikoxy, hal ogen,

trlfluororrethyl Q 1 aIkynyI Iower al kenyl, nitrile, nitro, -COR4,
- CO2R4, - CONRAFEAR M Aoyl uapybstiuted cogulmitmtedit) queray,( OR5), or |

R4 -NRARS; 20 Vi sNe¥GREgrdnds anaepamem slediad fmﬁeam@b,lsyc}m.z:@ dw%x' X and Z

are independently h Ky ower

r )
trifluoronethyl, X&&%ﬁuﬁﬁqg‘ﬁg‘mﬁﬂ ?0 g’%"“—'?\'ﬂ@%" IHN(@'R@QB -}fly NR4ARSR6W
-SR4, -C(O R4, CI)?R#ﬁn}d G@am%dmymm%mﬁm- E ], or PO3R4,

O) ( OR4) (OR5 CH2) MORS;
g( 6) (T |)s( 0, )s NR4CI%%D”%P”NC§.%“%CE8% 4ﬁ8m ia“?j" %‘“e‘( W@h) NR4, NEn ol) ;4

NR4ARSW C02, or a calpﬂubc.ry@elopnmtmmmmdénﬂpulecﬁd fr6m dxygpiybers, up to

[ 2004 1/ 70741
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substituted with one, two, or three groﬂps independently selected from
ha_logcn, hydroxy, hydroxyalkyl, lower alkyl, lower alkoxy,
alkoxycarbonyl, alkylcarbonyl, alkylcarboﬂylaﬁiﬁo, aminoalkyl,
triflaoromethyl, N-hydroxyacetariide, trifluoromethylalkyl, amino, or
mono- or dialkylamino; and

R10 and R11 ‘are independently hydrogen, halogen, lower alkyl, lower afkoxy, or
alicylcarbony! ; |

with the proviso that when, R3_ is hydrogen, lower alkyl, loﬁer alkoxy, halogen, nitrile,

nitro, ~-CO,R*, CONR*OR’, or -NR*R’, then R” is not C;-C; alkyl.
Embodiments may prdvide preferred compounds of Formula I wherein Y is

CR”. Of this group, preferred compounds may be those wherein R is NR*R®, and R? and
R® can be taken



i ndependent|y selected from oxygen, sulfur, and nitrogen, \gh(gr ei n hg
carbocyclic group is unsubstituted or substl tuted with one ber(?r00 hr ee
groups i ndependently sel ected from hal ogen, hydroxy, hydroxyal kyl, | ower
al kyl, | ower al koxy, al koxycarbonyl, alkyl carbonyl, alkylcar bonyl am no,
am noal kyl, trifluoronethyl, N hydr ox@acet am de, trifluoronethylalkyl,

am no, or nonogothedid ty Naaivhich 1H3P aleSitthobed®to fednkyding dk KPideydzine0Or aryl; R7

NR4RS, N(O) R4 R4R5RI SR4, hal 2 CO2R4,
ICSO\IR4R5 C((O) %%5?%8 @%&e\é\ﬁ‘%@nﬁﬁc hian be %‘Swlyf%@é)eﬂp( 0 (OR4) 2,

NR" 1SOZR5, al dehvde, seodrkdrbpeet. of Hietpta3ent xlvisytion padvidexy adnphnd JHtkdForfR4 It
C(OT(CH2) MR4, NRAC(O T(CHZ) nR5, or T(CH26C02R4: nisOto6; Wis an anion:
R4 and R5 are independent!y *hydrogen, | r al kyl, |ower alkenyl, |ower
al kynyl, (CH2)nAx, arylalk aryl ~het'eromtyl, heteroaryl al kyl,
cyci oal kyl, heterocycl oalkyl , | or N1et yl, or R4 and RS together with
the nitrogen to which t rma carbocyclic ring containing
3 to 8 nmenbers, up to f dur of V\/rﬂch"he her s Car e optionallyﬂcarbonyl groups
- or heteroatons independently sel ect eom oxygen, sulfur, S(O, S(O 2,

0

and nitrogen, wherein the carbocyclic ip i s unsubstituted or substituted
with one, two, three, or four groups independently sel ected from hal ogen,

hydr oxy, hydr@ﬁ&fﬁaﬁémﬁo@meﬁcc@tdw saltd, QUG a&hd&@wd ﬁhﬂﬁgﬁx&@&fbonyl

al kyl car bonyl | car bonyl am no, ami noal kyl,” am noal’kyl car bonyl,
trifluoronet h | f 1 uor onet hyl al kyI tri fI uor orret hyl al kyl ami noal kyl ,
am no, nono- hgﬁhmlngm m garyl, het eroaryl

car boxyal kyl , NR14 %ﬁ 0 (b)

C( O NRLOSO2R11, Oéé?ﬁséﬁ) N 5 a‘?fy? ( ?1 het er oaryl
(CH2) nC(0) NRI CR] Qo CH2) nC(O)CRI 0;

YisNor CR7;

X and Z are independently bydrogen, halogen, lower alkyl, lower alkoxy,
trifluoromethyl, hydroxy, nitrile, nitro, -NR4R, -N(O)R4R5,
-NRARSROW, -SR4, -C(O)R%, -CO2RA, -CONRARS, -SO,NR4RS,
-80,R4, -803R4, P(0)(OR4)(ORS), -T(CHy)mOR4,
-C(OYT(CH2)mQR4, or -NRAC(O)T(CH2), QRS;

mis1106;

Tis O, §, NR4, N(O)R4, NRIRSW, or CR4RS;

Qis O, 8, NR4, N(O)R4, NrRARSW, CO3, or a carhocyclic group containing from
3 to 7 members, up to four of which members are optionally heteroatoms
independently selected from oxygen, sulfur, and nitrogen, wherein the
carbocyclic gronp is unsubstituted or substituted with one, two, or three

- groups independently selected from halogen, hydroxy, hydroxyallkyl,
lower alkyl, lower alkoxy, aikoxycarbonyl, alkylcarbonyl,
alkylcarbonylamino, aminoalkyl, trifluoromethyl, N-hydroxyacetamide,
trifluoromethylalkyl, amino, or mono or dialkylamino;

RO is lower alkyl, haloallkyl, or aryl;



6 Cctober 2004 WO a 1170741 PCT/ USO1/ 02657 -5- .and R4 additionally can be
| ower al kyl unsubstituted or substituted with one, two, or &Priekers086ps

i ndependent|y sel ected from hal ogen, 5-oxo-4, 5-di bydro-

| H 1, 2, 4-triazol -3-yl-sul fanyl, 5-o0xo-,5-di hydro-1H1, 2,4-triazol -3-yl -

sul finyl, 5-o0xo0-4,5-dihydro-1H1,2,4-triazol-3-yl-sulfonyl, or a
carbocyclic group containing from3 to 7 nenbers, up to four of which
menbers are optionally beteroatons i ndependently sel ected from oxygen,

sul fur, and nitrogen wherein the carbocyclic group is unsubstituted or

Substituted wt thre roups i ndependently selected from

hal ogen, hydr )ASNR?BP ‘%ﬁ AHPORA, S%‘géﬂbdw %!CHz)aRﬁ,oxycar bonyl ,
N hydr oxyacat azni dEC2 oanela ac m“‘s‘f‘?@“ SR S Of% SOpRRRSY

di al kyl ani no; and EP@& éi{éﬂP&)ng?R%Eﬁﬁ% Qﬁﬁeﬁiqcyyqu‘i“éfgéﬁm Halogen, | ower

ﬁl l(;yl Iovvler al koxmk;muth{mﬁ)ﬁQRBM)Tmthkﬁ[}e Prow sotthat \gc])gg4 R3 is
ydr ogen, | ower %Y, itrite, nitro

CONR4OR5, or NR4R5ﬁ§t ﬁg'l’rﬁ@i%)@bn 60&?@'3@ﬁ©§4{m Enbodi ments may provide

preferred conﬁ’dﬁlﬂﬁf’s 'of Fornula | wherein Yis CR7. O this group,
preferred corrppmsanfmy be those wherein Ws MOW and Rl and R5 can be

t aken 6 Cctober, 200 together with the Nto which they are attached to
forma ring s&rmag queimzndn@tly hygiogey, iagienakylplpwemdliedyinlower afiymphol | ne, each

of which can be opg m@ig%#p%raﬁgg}gw%@%%%%gﬁﬁu%@cq the present

i nvention pr ovi des
heterocycloalkyl, or heteroaryl, or R% and RS together with the nitrogen to

which they are attached form a carbocyclic ring containing 3 to
8 members, up to four of which members are optionally carbonyl groups
or heteroatoms independently selected from oxygen, sulfir, S(0), S(O)s,
and nitrogen, wherein the carbocyclic group is unsubstituted or substituted
with one, two, three, or four groups independently selected from halogen,
hydroxy, hydroxyalkyl, lower alkyl, lower alkoxy, alkexycarbonyl,
alkylearbonyl, alkylcarbonylamine, aminoalkyl, aminoalkylcarbonyl,
triflzoromethyl, triflucromethylalkyl, triflnoromethylalkylaminoalkyl,
amino, mono- or dialkylamino, N-hydroxyacetamido, aryl, heteroaryl,
carboxyalkyl, NR10SO,R11, C(O)NRIOR11, NR1OC(O)RLL, C(O)OR1O,
CONRI0SO,R1, (CHY)uS(O)R10, (CHp)y-heteroaryl, O(CHy)-
heteroaryl, (CH2),C(OYNRIOR11, O(CH),C(0)OR1O;

R? is lower alkyl, haloalkyl, or aryl;

and R4 additionally can be lower alkyl unsubstituted or substituted with one, two,

- or three groups independently selected from halogen, 5-ox0-4,5-dibydro-

1H-1,2,4-triazol-3-yl-sulfanyl, 5-oxo-4,5-dihydro-1H-1,2 4-triazol-3-yl-
sulfinyl, 5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl-sulfonyl, or a
carboeyelic group containing from 3 to 7 metmbers, up to four of whick

members are optionally heteroatoms independently selected from oxygen,

sulfur and nitrogen, wherein the carboeyelic group is umsubstitated or



and pharmaceutically acceptable salts, esters, am des, and pr odr u%@ §
|,

thereof, wherein: R3 is trifluoromethyl, |ower alkynyl, | &festokgr
-COR4, CONR4OR5, - SO2NR4R5, - SO2R4, - SO3R4, or - P(O)(CR4)(0R5) | R4 Yis
N or CR7; X and Z are independently hydrogen, hal ogen, |ower alkyl, |ower

al koxy, trifluoronethyl, hydroxy, nitrile, nitro, NRAR5, -N(O R4R 5,
-NRARSR6W -SR4, -C(O R4, -CO02R4, -CONR4AR5, -SO2NR4AR5, - SO02R4,

-SO3R4,1' (O (OR4) (OR5), -T(CH2)nR4,6b-C(O) T(CH2) mQR4, or NR4C( O T( CH26CRS;
mis 1 to6; '"T. is 0, S, NR4, N(OR4, NRARSW or CR4R5; Qis 0, s, NR4,

N O vy by el S Bs.
menbers, up to fou e

i ndgpendle_nt ly sel egﬂ@gémfhyadamb y;hygeiyaﬁ@ulldvt&alkﬁln?wgtm?ﬁ,en wher ei n thteh
carbocyclic group i,s unsubs ed wi or ree
groups’ i ndependent FREF RV, Eaﬁ‘ﬁ%ﬂ?%&ﬁ@%gﬁ‘tb yaﬂ‘f"ﬁ?cﬂ’,m‘r??]%?’quyal kyl, | ower
al kyl', Iower al koxmﬂuaﬂommyk;ﬁrtbﬂm)cyacetmhidwtuﬂndmn@thylalkﬁj dayihe, ar bonyl am no,
am noal kyl, trifl uoronet bydr oxyacet am de, trifluoronethylal kyl,

amino, or nono or GPHKY 1ﬁ’6'm°R6 is lower alkyl, haloalkyl, or aryl; X
CH3 6 Cctober 200ufRisRR7 &; I%,?mc (OMRARS NRARSROX, OH, OR4, SR4, halo,
COR4, (CH2)nR4, COZARAAARONRARS, C(O) NRASO2R5, S(O) R4, S02R4, SC2NRARS,
SO03R4, (CH2)nl (O (OR4) NRASO2R5, al dehyde, nitrile, nitro, alkyl,
wherein R7 and Z are as defined above, or can be taken

Z
r?
together with the carbons to which they are attached to form
ANV, NN,

FaVaTaVavaVal
ﬁ) R1 1 or @
10
R 10 g10 Rl
whereir: '

G and J are independently CHp, NH, or O;
BisNH, §, CHp, or O;

D is C or N, provided that R10is nothing when D is N; and

R0 and R11 are independently hydrogen, halogen, Iower alkyl, lower alkoxy, or
alkylecarbonyl.

A third aspect of the present invention provides a compound of the Formula IIl

X s
R3
U
Z N NT N7 o il



al koxyal kyl, T(CH2) mMQR9, C(O T(CH2) mMQR9, NROC(O) T(CH2) nQ?%O or

T(CH2) mCO2R4; nis O to 6; Wis an anion; R4 and RS are | o%‘ﬁ@?ﬁfé@pfiy
hydr ogen, |ower al kyl" |ower al kenyl, |ower alkynyl, (CH2)nAr, arylalkyl,
aryl, heteroaryl, heteroaryl al kyl, cycl oal kyl, heterocycl oal kyl, or
heteroaryl, or R4 and R5 together with the nitrogen to which they are
attached forma carbocyclic ring containing 3 to 8 nenbers, up to four of
whi ch nenbers are optionally carbonyl égroups or heteroatons independently
sel ected from oxygen, sulfur, S(O, S(O2, and nitrogen, wherein the

car bocyclic grog i S unﬁu stitutlﬁd afr substi.t ut eg ith one, two, three, or
four groups i ngd %&?ﬁ’&“&?ﬁ‘ L BTEIEE® tf’(?FFFrﬁﬁ\nBéfé’rFf’ P fhereot,y dr oxyal kyl |

| ower al kyl, Iwhwegin:al koxy, al koxycarbonyl, al kyl carbonyl,

al kyl car bonyl ang' no, am noal kyl, am noal kyl earbonyl, tnifluoromnethyl,
trifluoronmet hyFat kfuorquesiinl. ioyres Alkymlew s Sfiﬁlsnﬁg\ﬁﬁyl, am no, nono- or

di al kyl ami no, N hy SONRFMRSt SOLNBARAHORY e3@RFaory POXTRHOBH Al Ky |
NR10SO2R11, C(QNRIOR 1, NRICC(OR11l, C(O ORI O  C(0)NRLSO2R11, -
(CH2) uS(O nR1O, (CH2)m heteroaryl, Q(CH2)n- heteroaryl, (CH2)nC(0)NRIOR11,
O(CH2)uC(OORIO; RO is |ower alkyl, haloalkyl, or aryl; and R4 additionally
can be | ower a¥kMNourrybstituted or substituted with one, two, or three

e s i SR
sul finyl, 5-oxo-4, Biflihwdng: myg,gxygmﬁlg,rgi@og%zﬁ{syl @z&dﬁjyl , or a
carbocyclic group containing from3 to 7 nenbers, to four of which
nmenbers are opti onaNRIRITEVEr5RA, 0DE©)RH EP SR Y CODNRIRE LSOINRIRS; om oxygen,
sul fur and nitrogen, wherein the carbocyclic group is unsubstituted or 6
Cctober 2004 6b  -SO2R%-SO3R%, P(O)OR4)ORS), -T(CH2)5QRY,
~-C(O)T(CHy)mQRY, or -NRAC(0)T(CH2)mQRS;
mis 1 to 6;
Tis O, 8, NR4, N(O)R4, NR4R5W, or CRAR5;
Qis 0, S, NR4, N(O)R4, NRARSW, CO, or a carbocyclic group containing from
3 to 7 members, up to four of which members are optionally heteroatoms
independently selested from oxygen, sulfur, and nitrogen, wherein the
carbocyclic group is unsubstituted or substituted with one, two, or three
groups independently selected from halogen, hydroxy, hydroxyalkyl,
lower alkyl, lower alkoxy, alkoxycarbonyl, alkylcarbonyl,
alkylcarbonylamino, aminoatkyl, triflucromethyl, N-hydroxyacetamide,
trifluoromethylalkyl, amino, or mono or dialkylamino;
R6 is Iower alkyl, haloalkyl, or aryl;
R7 is NRARS3, N(O)R4R5, NR4RIRIX, OH, OR4, SR4, halo, COR4, (CH) R4,
COZR4, CONRARS, C(O)NRASO,R5, S(O)R4, SO,R4, SO,NRARS,
SO3R4, (CH2)nP(OXOR%)p, NRASO,R, aldehyde, nitrile, nitro, alkyl,
alkoxyalkyl, T(CH2),QR?, C(OYT(CHZ)mORY,

NROC(0)T(CH2);,QR 10, or T(CH )M COZRY;
nis 0 to 6;

W is an anion;



substituted with one, two, or three groups independently sg{gqt ed.f é‘?
hal ogen, hydroxy, hydroxyal kyl, | ower al kyl, |ower al koxy, f f@ bonyl ,
al kyl car bonyl , al kyl car bonyl am no, am noal kyI trifluoronethyl,

N- hydr oxyacet am de, trifluoronethylal kyl, am no, or nono- or di al kyl am no;
and when Y is CR7, it is part of the part structure wherein R7 and Z are as
defi ned above, or can be taken z R7 together with the carbons to which
they are attached to form 11l or )4 Rlledherein- * and J are independently
CH2, NH, or 0; Bis NH S, CH2, or O Dis Cor N, provided that R10 is

not hi ng when s N. and R10 and Rl 1 are |ndependently hydrogen hal ogen,
| over al kyl , II%A\/@QRQI%%@PCWF“W&}WS%F%WI awenplkenylalopaasl t he present

i nvention providesg @{%gﬁp%ﬂﬂ(ypfawq hetefoarUkBrobdylaidétRBydtb | NN O ill 0 6

Oct ober 2004 6¢ and phar maceutlcally acceptabl e salts, esters, anides, and
prodrags thereof, heterocycloalkyl, or heteroaryl, or R4 and RS topether with the nitrogen to

which they are attached form a carbocyelic ring confaining 3 fo
& members, up to four of which members are optionally carbonyl groups

or heteroatoms independently selected from oxygen, sulfur, S(0), S(0)3,

and nitrogen, wherein the carbocyelic g;*oup is unsubstituted or substtuted
with one, two, three, or four groups independently selected from halogen,
hydroxy, hydroxyalkyl, lower alkyl, lower alkoxy, alkoxycarbonyl,
alkylcarbonyl, alkylearbonylamino, aminoatkyl, mifluoromethyl,
triflucromethylalkyl, tiflucromethylalkylaminoalkyl, amino, mono- or
dialkylamino, N-hydroxyacetamido, aryl, heteroaryl, carboxyalkyl,
NR10sO,R11, C(ONRIOR11, NR10C(O)R!L, C(O)OR1O,

CONRIISOIR 1L, (CH2)LS(0)R 19, (CHo)y-heteroaryl, O(CHy),-
heteroaryl, (CH2)RC(ONRIOR1L, O(CH,),C(O)OR1D;

and R4 a2dditionally can be lower alkyl unsubstituted or substituted with one, two,
or three groups independently selected from halogen, 5-0x0-4,5-dihydro-
1A-1,2 4-triazol-3-yl-sulfanyl, 5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl-
sulfinyl, 5-oxo-4,5-dihydro-1H-1,2,4-triazol-3-yl-sulfonyl, or 2
cathocyelic group containing from 3 to 7 members, up to four of which
members are optionally heferoatoms independently selected from oxygen,
sulfur and nitrogen, wherein the carbocyclic group is unsubstituted or
substituted with one, two, or three groups independently selected from
halogen, hydroxy, hydroxyalkyl, lower alkyl, lower alkoxy,
alkoxycarbonyl, alkylcarbonyl, alkylcarbonylamino, aminoalky),
trifluoromethyl, N-hydroxyacetamide, triflnorometbylatkyl, amino, or
mono- or dialkylamino;

and when Y is CR7, it is part of the part structure



wherein: R3 is trifluoronethyl, |ower alkynyl, |ower al ken CG;
CONRACRS, - SO2NR4AR5, - SO2R4, -SO03R4, or P(O (OR4) (OR5); %zp‘:t‘#) Z(SRf"or

CR7; X and Z are independently hydrogen, hal ogen, |ower aI kyl, | ower

al koxy, trifluoronethyl, hydroxy, nitrile, nitro, INRAR5, -N O R4RS,
-NRARBR6W -SR4, -C(O R4, -CO2R4, -CONR4AR5, -S02NRAR5, - SO02R4,

-SO3R4, . P(O (OR4) (OR5), -T(CH2).mR4, -C(O T(CH2)nR4, or -NRAC(O) T(CH
QR5; mslto6; Tis 0, S, NR4, N(ORAseNRARSW or CR4R5; Qis 0, S, NrR4,
N(O R4, NRARSW (02, or a carbocyclic group containing from 3 to 7
menbers, up to four of which nenbers are optionally heteroatons

i ndependently sel ec m oxygen, sulfur, and nit rogen V\/nerei n the
carbocyclic group is bst it ut or _substjtuted with or three
groups i ndependent | y sel gct & W’r“g’maﬂgﬁ&éeeﬁdeﬁ&f PBXY; Y ot?<]§f8| kyl, |ower

al kyl, lower al koxy7 al koxycar bonyI al kyl carbonyl, al kyl car bonyI am no,
am noal kyl , trlfluoro th N ,h cet ar ni quororrethyI al kyl ,

am no, or nono or [HE aﬂrﬂl %?Ib‘%‘??{? Xlé%%%srw t%%dm Taloa al kyl, or aryl; R7
is NRAR5, N(O R4RS SR SR4, hal o, CH2) nR4, (I)2R4,
CONR4AR5, C( O NR4S02 , SOXRAL SO02NRAR5,  SO3 CH2) nP(O) (OR4) 2,
NR4SO2R5, al dehyde, hi JT( CH2) nQR9,

GO T(CH2} mQR9, N T&ﬂ-iZ)nﬂ)Z \ nig()to6; Wis an
ani on; or

gll

R10

wheremn:
G and J are independently CHp, NH, cr O;

BisNH, 5, CHy, or O;
Dis Cor N, provided that RrR10jg nothing when D is N; and
RY is lower alkyl, haloalkyl, or aryl; '

R10 and R11 are independently hydrogen, halogen, lower alkyl, Jower alkoxy, ot
alkylcarbonyl.

A fourth aspect of the present invention provides a compound of the Formula IV
X CHs
3
N | N
A
NT N7 N Yo v
" )\
HaC CH;

and pharmaceutically acceptable salts, esters, amides, and prodrugs thereof,
wherein:

R3 is trifluoromethyl, lower alkynyl, lower alkenyl, -COR%,
CONRAORS?, -S0;NRAR?, -$09R4, -S03R4, or -P(O)OR4)(ORY);
|

R4
¥ is N or CR7;



6 October 2004 6d R4 and R5 are independently hydrogen, |o | kyl . | ower
al kenyl , lower alkynyl, (CH2)nAr, arylalkyl, aryl, heterogﬁé‘l‘tsber 2004
het er oaryl al kyl , cycl oal kyl, heterocycl oal kyl, or heteroaryl, or R4 and R5
together with the nitrogen to which they are attached form a carbocyclic
zing containing 3 to 8 nenbers, up to four of which nenbers are optionally
carbonyl groups or heteroatons independently selected from oxygen, sulfur,
S(O, S(O2= and nitrogen, wherein th&fcarbocyclic group is unsubstituted
or substituted wth one, two, three, or four groups independently sel ected
from hal ogen, _ hydroxy, hydr oxxal kyl, | ower alkyl, |ower alkoxy,

al koxycar bony X 2\ 4@y indensBerply hydredep iplassm Javesaicyl lowsy sigavky | |
trifluoronethyl, &{fﬁuklloﬁlg?ﬁgpﬁ&&ﬁha Yk oidd Lik4D izl kyl am noal kyl,
di-al kyl ant no] NHY yl

am no, nono- or roxyacétam do, aryl, "heteroaryl,

carboxyal kyl ,  NRLOSERRROW, D), NRUIRY, -C0, NRLOCHRFIRE, 1$04MIAFOR10,
C(O NRI OSC2R11, (CH2)r, S(O nR10, (CH2)n-heteroaryl, Q(CH2)n- heteroaryl,

( Cf 2) nC( O) NR1OR11, -SOLBARFOGRE) KIRYORANORIRAT (8}, QRhal | y can be | ower al kyl
unsubstituted or substituted with one, two, or three groups independently
sel ect ed from hal og¥8)T(SHXgRR?,5r NRAGOVE(CHBIAQR:4- t ri azol - 3-yl - sul f anyl ,
5- oxo0- 4, 5-di hydr 3-t1H- 1,2,4-triazol-3-yl- sulfnyl, 5-oxo0-4,5-dihydro-IH

I

1,2, 4-triazol 5} 8&, fonyl, or a carhocyctic group containing from3 to 7

menbers, up teifeug 1@k4 WRbR, NIBRPRS S5 @4ropti onal |y het er oat ons
i ndependent | y ‘sel ected 'from oxygen, = sulfuf and nitrogen, wherein the

car bocycl i ¢ grQis®, BSNRANDORS, NRABIW) COpsertratibbetchic goin fontieng ko, or t hree
groups i ndependent ¥ 7sel ect ed f({)rgm hal ogen, . hydr oxy, hédr oxyal kyl , | ower
al kyl, 1ower al koxy™ 7 ZFREEES 2B IHERRAL W ?‘lé’)}q“éh&i‘st%ﬁﬁﬂn?mélw SeraPEény | ani no,
am noal kyl,  trifl waémRngnty kelechid Bod! O yas almridenitthidnf Wapga et byl al kyl ,
am no, or nono- or dialkylam_no; . . .
carbocychic group is mrsubstituted or substituted with one, two, or three
groups independently selected from halogen, hydroxy, hydroxyalkyl,
lower alkyl, lower alkoxy, alkoxycarbonyl, alkyleatbonyl,
alkylcarbonylamino, aminoalkyl, trifluoromethyl, N-hydroxyacetamide,
trifluoromethylalkyl, amino, or mono or dialkylamino;
RO is lower alkyl, haloalkyl, or aryl;
R7 is NR4R5, N(O)R4RS5, NRARSROX, OH, OR4, SR4, halo, COR4, (CHp) R4,
CO,R4, CONRART, C(O)NRASOR5, S(O)R%, SOzR4, SO,NRIRS,
SO3R4, (CH2);P(O)(ORY),, NRASO,R3, aldehyde, nitrile, nitro, alkyl,
alkoxyalkyl, T(CH)mQR?, C(OYT(CH)mOR,
NRIC(OY(CH)mMQR 1O, or T(CH2),COsRY;
nis0to 6,
W is an anion;
R4 and RS are independently hydrogen, Iower alkyl, lower alkenyl, lower allkynyl,
{CHp)pAr, arylalkyl, aryl, heteroaryl, heteroarylalkyl, cycloalkyl,
" heterocycloalkyl, or heteroaryl, or R* and RS together with the nitrogen to
which they are attached form a carbocyclic ring containing 3 to

8 members, up to four of which members are optionally carbonyl groups



and when Y is CR7, it is part of the part structure 6 Octoger 2004 6e R7
wherein R7 and Z are as defined above, or can be taken tog tRIPP&Ti40R4 1 he
carbons to which they are attached to form R' or R11 wherein: G and J
are independently CH2, NH, or O; Bis NH S C-12, or 0; Dis Cor N,
provided that R10 is nothing when Dis N, and R9 is |ower alkyl, halo
alkyl, or aryl; RL 0 and R11 are independently hydrogen, hal ogen, | ower
al kyl, I ower al koxy, or alkylcarbonylegA fourth aspect of the present

i nvention provides a conpound of the Fornula IV IV H5CCH3 and

pharmaceutical |y acceptable salts, esters, am des, and prodrugs thereof,
wherein: R3 is tri ofheiseestmmsiydependeniiyrselasted figm oxyesoushliug &%ﬂ(@ 2> COR4,

CONRAOR5, S2NR4R5, -502t |, <SO3R4. or. --12(0 4 . 4 Y is N or
CR7: 6 Oct ober 200%}1(1 nifrogen, w]ierem%ge carbocyclic group is &n@%@u&%%snmtegz

with one, two, three, or four groups independently selected from halogen,

hydroxy, hydroxyalkyl, lower alkyl, lower alkoxy, alkoxycarbonyl,

alkylcarbonyl, alkylcarbonylamine, aminoalkyl, aminocalkylcarbonyl,

trifluoromethyl, trifluoremethylalkyl, trifluoromethylalkylaminoalkyl,

amino, mono- or dialkylamino, N-hydroxyacetamido, aryl, heteroaryl,

catboxyalkyl, NR10SO9R11, C(O)NRIOR LY, NR1CC(O)R 1,

C(O)NR1I0S09R 1L, (CH),LS(0)nR 10, (CHp)p-heteroaryl, O(CH)y-

heteroaryl, (CH),C(ONRIOR11, O(CH),C(OYOR1D,

and R4 additionally can be lower alkyl unsubstituted or substituted with one, two,
or three groups independently selected from halogen, 5-0x0-4,5-dikydro-
1H-1,2 4-triazol}-3-yl-sulfanyl, 5-ox0-4,5-dihydro-1H-1,2 4-triazol-3-yl-
sulfinyl, 5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl-sulfonyl, or a
carhocyclic group containing from 3 to 7 members, up to four of which
members are optionally heteroatoms independently selected from oxygen,
sulfur and nitrogen, wherein the carboceyelic group is unsubstituted or
substituted with one, two, or thrge groups independenily selected from
halogen, hydroxy, hydroxyalkyl, Iower alkyl, lower alkoxy,
alkoxycarbonyl, alkylearbonyl, alkylearbonylamine, aminoalkyl,
rifluoromethyl, N-hydtoxyacetamide, trifluoromethylalkyl, amino, or
mono- or dialkylamino;

and when Y is CR7, it is part of the part structure

LI,

S f wherein R7 and Z are as defined above, or can be taken
Z
R7
together with the carbons to which they are attached to form



6f X and Z are independently hydrogen, hal ogen, |ower alkyl, .| ower koxy,
trifluoronetbyl, hydroxy, nitrile, nitro, -NRARS, N O R4R5§O?{f?9ﬁ§@§§@\l
-SR4, -C(O R4, -CO2R4, -CONRARS5, -S02NR4R5, -S02R4, - SO3R4,
P(O(OR4)(ORS5), -T(CHR2)mMR4, -C(OT(CH2)mQR4, or -NRAC(O) T(CH2) nRS;
mslto6; Tis O S N4, NNOR4, NRARSW or CR4R5; Qis 0, S, NR4, N(O R4,
NRARSW C02, or a carbocyclic group containing from 3 to 7 nenbers, up to
four of which nenbers are optionally h@eroatoms independently sel ected
from oxygen, sulfur, and nitrogen, wherein the carbocyclic group is
unsubstituted or substituted with one, two, or three roups i ndependently
sel ected from hal o dr oxy, Qw al kyl, lowetyal'’Ryl, |ower al koxy,
al koxycar bonyl, alk bonyl, akk ar bonyl am no, 1 poal kyl ,
trifluoromethyl, N hydrpxyacetarrii triquororreE} yl & kyl, am no, or
mono or di al kyl ami n&s, g, ItowerB haJ.oal | cyl ;\or Aryl; BY is NR4R5,

N(O R4AR5, NRARS5RIX, . OR4, SR4, ha , $ICH2) RiR4 CO02R4, CONR4O,

C(O) NRASO2R5, S(O R4, !992R4, SO2NR4R SO3R4, (CH2 @) (OR4) 2, NR4ASO2R5,

al dehyde, nitrile, nitro, alkyl, algbxyalkyl, TREMHZNIQIRS,1C(0) T(CH2) mOR9,
nis&o6; Wis an anion; R4 and R5 are

NROC( O) T( CH2) 0, or T(CH2) nCQ2R4;
i ndependent | yr‘z%’r%gen, | ower al kyl, |ower al kenyl, |ower alkynyl,

(CH2) nAr, ar ylkdnkylare indeptndeBtGH-Q MY by Ohet &r oaryl al kyl , cycl oal kyl ,

het er ocycl oal kyl , _or heteroaryl, or R4 and R5 together with the nitrogen to
whi ch they ar ﬁaﬁ%ﬁ*@&%@m a carbocyclic ring containing 3 to 8 nenbers,
up to four of which_nmenbers _are.Qptional|y carbonyl groups

C
D 1s C or N, provided that w104 nothing when D 1s N;
R? is lower alkyl, haloalkyl, or aryl; and

R10 gnd R11 are indepen&ently hydrogen, halogen, lower alkyl, lower alkoxy, or
alkylcarbonyl.

A fifth aspect of the present invention provides a compound of the Formula V

RS
R3
N | =
X{N){\
N N (8]
| A%
R2

and pharmaceutically acceptable salts, esters, amides, and prodrugs thereof,
wherein;
RZis (a) hydrogen;
(b)  lower alkyl optionally substituted with one, two, or three groups
independently sclected from halogen, hydroxy, lower alkoxy,

amino, mono- or dialkylamino, carboxy, alkoxycarbonyl, thicalkyl,



6 October 2004 6g or heteroatons independently selected frqom oxygen
sul fur, S(O, S(O2, and nitrogen, wherein the carbocycli 5%3%2994
unsubstituted or substituted wth one, two, three, or four groups

i ndependent|y sel ected from hal ogen, hydroxy, hydroxyal kyl, |ower alkyl,
| ower al koxy, al koxycarbonyl, al kyl carbonyl, al kyl carbonyl am no,

am noal kyl , am noal kyl carbonyl, trifluoronethyl, trifluoronethylalkyl,
trifluoronethylal kyl am noal kyl, am n®i nono- or dial kyl am no,

N- hydr oxyacet am do, aryl, heteroaryl, carboxyal kyl, NRI OSO2R11,
C(O NR10R11, NR10C(O R11, C(O NR10SQ2R11, (C1_.2)nS(O nR10, (CH heteroaryl,
O(CH2) n- heteroaryl, (@enayldhtgarpdiar 2 capesyshieEpe) erpgringfiem Rio

additional |y can be | oweheriekylp dRe&BSHitHhab arssithaliyut €d Wit h one, two,
or three groups independently sel ected from hal ogen, 5-0x0-4,S-dihydro- |IH

1,2, 4-triazol - 3-yl - sul fhsisjAatoms independently aylerrdrom grvges sufendz o) - 3- v -
sul finyl, 5-oxo-4,5-dl hyeHeen; b+ 1, 2, 4-triazol -3-yl -sul fonyl, or a
carbocyclic group containing from3 to, 7 nenbers, up, to four of which

menbers are optionéd |y faRFYSHE B SoRtmEfEEne o7 memby ¥R 80 oxy gen,
sul fur and nitrogen, Wh@i@i et LLoPEORNG hiterogo@k Prdbsendehlly Baédiddut ed or

substituted with one, two, or three qups i ndependently selected from
hal ogen, hydroxy, hydr ?Vﬁ?"f?q]ﬁ&ég‘{%m(w:‘%% eﬁ?r&‘c’ﬁé'ﬁl,mgram(oxycar bonyl ,
ﬁl Eygcar bonylt, aljkyl tCa_ri]?mﬂmbsﬁﬁﬁth@qub&Eﬂltlﬁ@ﬁhkyﬁe,twd,bitb}dd@fo@ﬁﬁt h)é! vl an

ydr oxyacet am de, trif]| uoro ,_am.no, .. or o- oy dial kyl am no;
and when Y is CR7, it i’g‘;cﬁﬂ’rdfm fsle«%‘ﬁé %%?fo%%c{fa‘?lgg%%‘?ﬂ’ ®ehnd Z are as
defi ned above, or can lbakyi,adeen alkéky, Zninogednees: ddlikHarbife, agdrdadns t o whi ch
they are attached to qurcg}ogrygct ober 2004

R3 is hydrogen, lower alkyl, lower alkoxy, halogen, trifluoromethyl, lower
alkynyl, lower alkenyl, nitrile, nitro, -COR4, -CO9R4, -CONR4RS,
CONRAOR3, -SO4NRAR?, -S0oR4, -SO3R4,

R4
P(OYORH(ORS), or -NR4R?;

R? is lower alkyl, haloalkyl, or éryl;

X and Z are independently hydrogen, halogen, lower alky), lower alkoxy,
trifluoromethyl, hydroxy, mitrile, nitro, -NRAR3, -N(O)RAR5,
-NRARSROW, -SR4, -C(O)R4, -CO9R4, -CONRARS, -SO;NR4RS3,
-SOoR4, -303R4, P(OYORHORS), -T(CH2),ORS,
-C{O)T(CH),QRA, or -NRAC(O)T(CH2)y, QR 3;

mis 1 to6;

Tis O, S, NR4, N(O)R4, NR4RSW, or CR4R3;

Qis 0, 8, NR4, N(O)R#, NRARSW, CO,, or 2 carbocyclic group containing from
3 to 7 members, up to four of which members are optionally heteroatoms
independently selected from oxygen, sulfur, and nitrogen, wherein the

carbocyelic group is unsubstituted or substituted with one, two, or three
groups independently selected from halogen, hydroxy, hydroxyalkyl,



6h Rl iwNV'" RL1 or Rl1 wherein: °~ G and J are independ I NH, or
O; Bis NH S, CH2, or O; T) is Cor N, provided that R10 i%rsgﬁ%l?ef%:aﬁyMen D
is N RO is |ower alkyl, haloalkyl, or aryl; and R10 and Rl1 are

i ndependent |y hydrogen, hal ogen, |ower al kyl, |ower al koxy, or

al kyl carbonyl . A fifth aspect of the present invention provides a conpound

of the Formula V RO V R7 and pharnmaceutically acceptable salts, esters,

am des, and prodrugs thereof, whereimj R2 is (a) hydrogen; (b) |ower alkyl

optionally substituted with one, two, or three groups independently

sel ected from hal ogen, hydroxy, |ower al koxy, am no, nonoe- or

di al kyl ami no, car bleywst, aligllkewey elkews alpxycuhonyhiakylcab et t ober 2004 6i

Tenber o, up 1o ¢ o o A o B O
i ndependent | y sel ewiflaerometbyiaksyly gaino, o5 mop er disllgdamifeit r ogen; or
RS is lower alkyl, haloalkyl, or aryl;
R7 is NRARS, N(O)RIR5, NRARSRIW, OH, OR4, 8R4, halo, COR4, (CHp)pR4,
(CH)uR4, CO,R4, CONRARS, C(O)NRASO,R?, S(O)R4, SOoR%,
SO,NR4RS5, SO3R4, (CH2)RP(O)(ORH)z, NRASO,R3, aldehyde, nitrile,
nitro, alkyl, alkoxyalkyl, T(CH2)mQR4, C(O)T(CH2)mQRY,
NRAC(O)T(CHR)mQR3, or T(CH)mMCOzR4;
nis G fo 6
W is an anion;
R4 and R3 are independently hydrogen, lower alkyl, lower alkenyl, lower alkynyl,
(CHp)pAr, arylalkyl, aryl, heteroaryl, heteroarylalkyl, cycloalkyl,

heterocycloalkyl, or heteroaryl, or R4 and R3 together with the nitrogen to
which they are attached form a carboeyclic ring containing 3 to
8 members, up to four of which members are optionally carbonyl groups

or heteroatoms independently selecied from oxygen, sulfur, S(0), S(0)z,
and nitrogen, wherein the carbocyclic group is unsubstituted or substituted
with one, two, three, or four groups independently selected from halogen,
hydroxy, hydroxyalkyl, lower alkyl, lower alkoxy, alkoxycarbonyi,
alkylcarbonyl, alkylcarbonylamino, aminoalkyl, sminoalkylcarbonyl,
triflupromethyl, triflucromethylalkyl, trifluoromethylalkylaminoalkyl,
mono- or dialkylamino, N-hydroxyacetamido, aryl, heteroaryl,
carboxyalkyl, NR10SO4R11, C(O)NRIOR 1L, NRIOC(O)R1L, C(O)ORID,
C(O)NR1OSO,R1, (CH)1S(O)R 10, (CHy)y-heteroaryl,
O(CHig)y-heteroaryl, (CH),C(O)NRIOR 11, O(CH),C(O)OR1Y;

and R4 additionally can be lower alkyl unsubstituted or substituted with one, two,
or three groups independently selected from halogen, 5-0x0-4,5-dihydro-
1H-1,2,4-triazol-3-yl-sulfanyl, 5-oxo0-4,5-dihydro-1H-1,2 4-triazol-3-yl-
sulfinyl, 5-oxo-4,5-dibydro-14-1,2,4-triazol-3-yl-sulfonyl, or a



(c) a carbocyclic group containing from3 to 7 nenbers, to two _of  which
menbers are optionally heteroatons i ndependently selected ﬁ?%ﬂ%%%@@%n

sul fur, and nitrogen, wherein the carbocyclic group is unsubstituted or
substltuted with one, two, or three groups independently selected from

consi sting of hal ogen, hydroxy, |ower alkyl, |Iower alkoxy, am no, nono- or
di al kyl am no, aryl, and heteroaryl; R3 is hydrogen, |ower alkyl, |ower
al koxy, hal ogen, trifluoronmethyl, lowgf alkynyl, lower alkenyl, nitrile,

nitro, -COR4, -CO2R4, -CONRAR5, CONRAORS5, --SO2NR4R5, -SO2R4, -SO3R4, |
R4 P(O (OR4) (OR5), or -NRAR5; RO is |ower alkyl, haloalkyl, or aryl; X and
Z are i ndependent ¢agbdayalicaran comm@g&ﬁm 3 to AareniEIeyP, to Fiel WiFk oxy |

trifluoromethyl, dri-Qnd  sele &4 NRARSR6W
-SR4, -C(O) R4, %ﬂﬁ&&c&& @1 1%5%60!&2 NR4R53PHB- SOoRA. - 3035’451’"%@n

P(O) (OR4) (ORS), - SPlicHENdRaAzen, wigre) the CHPIGYERVETOwYSS MRSty eH2) MRS,

mslto6; T is O, ) A Releste® o NR4, N(O R4,
NR4ARSW C02, or asu?;zﬁ%@:y @MO BFAFES Woud inddgéidett;elctedfro

o contalnlngwrom 3 to 7 menbers, up to
four of which rreni?éﬁ?@ndb’émébthw Wﬁ?’l A itk brisselkenidependent | y sel ect ed
from oxygen, sulfpg, y@ﬁgoﬂ}l %ﬂ@ﬂ%onﬂ%ﬂd&%oﬁﬁﬁnm@%ﬂ%&?ﬂ ic group is

unsubstituted or substltut ed Wth one, two, or three ., groups independently

sel ected from hal Bdeaomeilk Neydroxyasegiis wflporomelpkKletmisn®L 6j | over
al kyl', lower al koxyno-2k baikyeaddeoma . al kyl carbonyl,

R10 and R1? are independently hydrogen, halogen, lower atkyl, lower alkoxy, or
alkylcarbonyl;

with the proviso that when, R3 is hydrogen, lower alkyl, lower alkoxy, halogen,
nitrile, nitro, -COyR%, CONRAORS, or -NRARS, then R? is not C;-Cs
alkyl. |

The present invention also provides pharmaceutical compositions that comprise a
compound of Formula I together with a pharmaceutically acceptable diluent, carrier, or .
excipient.

An embodiment may provide methods for inhibiting cyclin-dependent kinase and
growth factor-mediated kinase enzymes.

Another embodiment may provide a method of treating subjects suffering from
diseases caused by cellular proliferation. The method may entail inhibiting proliferation
of tumorigenic cells of epithelial origin and vascular smooth muscle proliferation, and/or
cellular migration by administering a therapeutically effective amount of a compound of
Formula I to a subject in need of treatment.

The invention also provides compounds useful in the diagnosis and treatment of
cancer, psoriasis, vascular smooth muscle cell proliferation associated with atherosclerosis
and postsurgical vascular stenosis and restenosis in mammatls.

Yet another embodiment may provide a method for treating subjects suffering

from diseases caused by DNA tumor viruses such as herpes viruses.



al kyl car bonyl am no, am noal kyl, trifluoronethyl, N hydr oxyacet am de,
trifluoronethylal kyl, amno, or nono or dialkyl ani no; i § Qciohar 28P4y | |

hal oal kyl, or aryl; R7 is NRAR5, N(O RAR5, NRARSROW C]—I CR4 SR4, hal o,
COR4, (CH2)nR4, (CH2)nR4, CO2R4, CONRAR5, C(O) NRASCRR5, S(O) R4, SO02R4,
SO2NR4 t.5, SO3R4, (CH2)np(O (OR4')2, NR4ASO2R5, al dehyde, nitrile, nitro,
al kyl, al koxyal kyl , T(CH2) er?4 C( O) T( 2) er?4 NR4C( @) T( CH2) nR5, or
T(CH2) nCO2R4; ui ot is C}O/\lv\‘letﬁ ne R4 agl Rg { endent |y

hydr ogen, |ower E\% Pf %ff’sl?g Yen TTRIBYEP R chu‘ H‘?ﬂ o ar yI al kyl ,
aryl, heter o:am;yismglaebmp@ad yd defikad in theyiedt agledtyin combiaitin edmal oal kyI or
heteroaryl t he. ni rogen to which they are

attached fo?hﬁ]ngacglét% ﬁ@i%accfptta%%clmﬁ‘ﬁr gﬁnﬁ?‘goﬁ?’ﬁﬁm@‘ ‘to 8 nenbers, up to four of
whi ch nenber s ar A segghthasgkd of tleatdsan yvegfoappsideos udeif eﬂﬁﬁabaﬁiﬁall'yndependent |y
selected fr en nitr wherein the

car bocycl i cOfénrc gﬂ%agﬂmém tu%é‘ﬁ%’?ﬂ“?ﬁ% q%fﬁg‘%(lgﬁﬁgﬁtﬁﬁegdmt a}?uf?ﬁté“ %0, three, or
four gr oupsmedw@mhﬁeﬁnb h‘yatmaiteﬁprelﬂfefatlwﬂlktademmftcted ﬁyxdlt}wgfoupwﬁhimgal kyl ,
lover al kyl . | ower al kox v\éscrlﬁl kox arb car

shigsie s Br ghid EorR ST P # 8 Siret hyl

al kyl car bony amn anm’noa
trifluor orremﬂbptemﬁioml the grougf donsmmgef dnydrédcle;dsﬁmonmgnlcﬂwbsculammﬂs and

di al kyl am nQ dro cetarui do, aryl, heteroaryl, carboxyal kyl,
NR10S02R11, Sf%sﬁéi ﬁﬁ%&l\moq ORL1, C(0O O 10, C(O NRLOSO2R11,

(CH2) nS(O) nRI 0, Aﬁ:b@)lma;smttexfdarpydsgznt QA GHtid) lprolveiteei @@i0¥h confrGbiR) #3C( O) NRLORLL,
OSH2) ) AR B 0 e B I RPBR. L e
hal ogen, 5- @p@adﬁntaembsdnydr o- 1H— 1,2,4-triazol -3-yl -sul fanyl,
i gxz fr :Saglolhygr glmnkt ?sPec’t o{ t}{\a%rgsegt myentlon prloxf'ulies%l use 05f aocorcx)lpé1 % as de Xlgé o-1H
in the first aspect, in the manufacture of a medicament for inhibiting a growth factor-
mediated tyrosine kinase.
A tenth aspect of the present invention provides a use of a therapeutically
effective amount of a compound as defined in the first aspect, in the manufacture of a
medicament for the treatment of a subject suffering from diseases caused by vascular
smooth muscle celt proliferation. |
An eleventh aspect of the present invention provides a use of a therapeutically
effective amount of a compound as defined in the first aspect, in the manufacture of a
medicament for the treatment of a subject suffering from cancer.
A twelfth aspect of the present invention provides a use of an effective amount of
a compound as defined in the first aspect, in the manufacture of a medicament for the
diagnosis and/or treatment of cancer, psoriasis, vascular smooth muscle cell proliferation
associated with atherosclerosis and postsurgical vascular stenosis and restenosis in a
mamrmal,
A thirteenth aspect of the present invention provides a use of an effective amount
of a compound as defined in the first aspect, in the manufacture of a medicament for

treating a mammal suffering from a disease caused by a DNA tumor virus.



6 October 2004 6k carbocyclic group containing from3 to 7 nmenbers, up to
four of which nenbers are optionally heteroatons i ndepend&{?$t9besed08¢t ed
from oxygen, sulfur, and nitrogen, wherein the carbocyclic group is
unsubstituted or substituted with one, two, or three groups independently
sel ected from hal ogen, hydroxy, hydroxyal kyl, |ower al kyl, |ower alkoxy,
al koxycar bonyl, al kyl oar bonyl , alkykgbonylanino, am noal kyl ,
trifluoronmethyl, N hydroxyacetam de, trifluoronethylal kyl, am no, or nono-
or dial kyl-am no;..and Rl 0 and-Rl | are independently hydrogen, hal ogen,

| ower al kyl, | ower al kox Rﬁéﬁﬁﬁéﬁkﬁﬁﬁ L Wi e proviso that when,
R3 i s hydrogen, | ower alﬁgx @g?ﬁgygﬁéﬁaﬁhﬂQNrile, nitro, -Co2p
4, CONR4ORS, or -NR4R5, thmR? is not CI-C3 alkyl. The present invention
al so provides phar megeybief AmpsRIPQRbdha b}ﬁ]@wgﬁ%&gia wmsQnmpound of

Formula | together with a pharmaceutically accept uent, carrier, or
exci pi ent. An eﬁﬁﬁﬂ#ﬁ@h?@#ﬁ?@%ﬁﬁVEﬂé“ﬁ@ﬂh@ﬂ%%ﬁ@ﬁmﬁﬂhﬁ%&#ﬂh@“y

cycl i n- dependenteckpiisfits, 35, abidoddd pfAGEOheB8di at ed ki nase enzymnes.

Anot her enbodinent-gaykﬁtovi“e a-method of “treating. subjects suffering from
di seases caused by cBirfiqifezto the eampowids pf Fgpoula, the myeiion epsempastenit i nhi biting
proliferation ebrefemd®dembdinest, Edpotndobf Rophdldwel | al origin and vascul ar

smoot h nuscle proliferation, and/gr cellufar_mgration by admnistering a
t herapeut.ically effective anmobunt ¢f a conpou 3of3 Formula | to a subject

in need of treatnent. The inventd al ige8 conpounds -useful in the
di agnosi s and treatnent of cancerJ psori agi s, [vascul ar snooth nuscl e cel
proliferation associated with, ] gd post surgi cal gvascul ar
stenosis and restenosis in mammal s. Yt anotjer enbodi nent may provide a

met hod for treating subjects suffering

wherein X, Y, Z, and R3 are as defined sbove for Formula I.



from di seases caused by DNA tunor viruses such as herpes viruses. 6 October
2004 61 A sixth aspect of the present invention provides aaﬁﬁ??ﬁé@@%i cal
conposition conprising a conpound as defined in the first aspect, in
conbination with a pharnmaceutically acceptable carrier, diluent, or

exci pient. A wewetdzhh aspect of the present invention pr o%plﬁgn%'gse of a
therapeutically effective anount of a conpound as defined in the first
aspect, in the manufacture of a nedicanment for the treatnent of
proliferative disorders selected fromthe7group consisting of cancer,
psoriasis, vascul ar syoetL (= I f i associat wi th a disorder
sel ected fromthe group c%andsgylz’ti nggf) afﬁgf%és@%gfno%’éﬁﬁ%%%rgi cal

vascul ar st enosi indepndtntlebydeoges) G, orF; YesORT;and Rhisejdbieh, @sP®slor 6k t he
present invention prqgyLges . 3. C ound as defjned in the first
aspect, in the manuf giétur eong“hgg?cns%gfn?%%g%&?wq‘w&ﬁ‘? TR cqmpsneds -
dependent ki naseofthe Fimula lspect of the present invention provides a usé of
a conmpound as defined in the first aspect, in.the nmanufacture of a

tenth aspect of the present invenjon proyidesla u g3 of a therapeutically

effective ampunt of a conpound ¥§ dpfin I i'rst aspect, in the
~manufacture_of a nedicanment folytt a subject suffering from
di seases caused by vascul ar Znoot cl &NTe proli-feration. Al el eventh

aspect of the present invention provi &ks a use|of a ther apeutically
effective anobunt of a conpound as defined in 2y first aspect, in the
manuf acture of a nedicanent for the treatne a subject suffering from
cancer. A twelfth aspect of the present inventNGn provides a use of an

effective anount of efined_in first aspect, in the
manuf acture of a mdﬁg%?r@%?%%rgm?g%&og?%dﬂ%%g}aﬁﬁgpﬁ?é’ F&Ardéf cancer,
psoriasis, vascudraindepamizhtly hydsades, ClodrlF; WiOCRT; @Al 9Byardes Q8 B, W th
at heroscl erosis @gd postsurgical vascular stenosis and restenosis in a

In addition, the present invention also encompasses, as a ﬁn'tﬁc_:r. preferred

10 embodiment, compounds of the Formula IV:
CH3 B
3
¢
. v
N N 0

Hac/j\cns

Preferred compounds of Formula IV are those in which X and Z are
~ independently hydrogen, Cl, or F; Y is CR7; and R3 is hydrogen, Cl, F, Br, or CN.

The most preferred invention compounds have the Formula V



manmal . A thirteenth aspect of the present invention provide us f an
effective anount of a conpound as defined in the first asgéi?éhqrﬁgP%e
manuf acture of a medi cament for treating a mammal suffering froma di sease
caused by a DNA tunor virus. 6 October 2004 6m DETAI LED DESCRI PTION OF THE
| NVENTI ON The novel conpounds enconpassed by the instant invention are
those descri bwdolbwrtihe general Fornula | set forth abovﬁmnﬁ&%nhﬁﬁ
pharmaceutically acceptable salts, esters, am des, and prodng s thereof,.
In addition to the conpounds of Forrmula I, the invention enconpasses, in a
preferred enmbodi nent, conpounds of Fornmul- & Il: CH3 z-"~~N.-tvhN --'~O H I |
wherein X, Y, 7, and R3 are as defined above Bor Formula 1. 6 October 2004
WO 01/70741 PCT/US01/02687 _7_ Preferred c ounds of Fornula Il are
those in which X and Z are independently hydiogen,_3Cl.,, or F, Y is CR7; and
R3 is hydrogen, G, F, Br, or CN. In gedhti ﬁe present invention also

enconpasses preferred conpounds of th 11 Especially
preferred conpounds of Formula Il g ich X and Z
I, v
Ru
Z
Rr?
wherein:
R2 is alkyl or cycloalkyl;
R3 is hydrogen or halo;
5 R9 is alkyl;
X and Z independently are hydrogen or halo;
R7 isNR4R5; and

R4 and RS are taken together with the nittogen to which they are attached to form
a 5- or 6-membered carbocyclic ring, optionally containing an oxygen,
10 ) nitrogen, or sulfiar heteroatom, and optionally substituted with alky! or
substituted atkyl groups.

Especially preferred compounds of Formula V are those wherein R7 is

l | |
N N Ilf .

[ j, j . O »or {7} ,andsuch groups are optionally
o

substituted by alkyl, acyl, amide, or the like.
15 Unless otherwise expressly stated, the following definitions are adhered to
throughout this disclosure. |
By “alkyl,” “lower alkyl,” and “C3-Cj ¢ alky]” in the present invention is
meant a straight or branched hydrocarbon radical having from 1 to 10 carbon
atoms and includes, for example, methy), ethyl, n-propyl, isopropyl, n-butv],
20 sec-butyl, isobutyl, tert-butyl, n-pentyl, iso-pentyl, n-hexyl, and the like.



are independently hydrogen, C, or F; Yis CR7; and R3 is hydrogen, C, F,
Br, or CN In addition, the present invention also enco %t%e,r@g"'a
further. preferred 10 enbodi nent, conpounds of the Fornmula IV: CH3 N H3C
"CH3 Preferred conpounds of Formula 1V are those in which X and Z are

I ndependently hydrogen, O, or F; Yis CR7; and R3 is hydrogen, O, F, Br,
or CN. The nost preferred invention conpounds have the Fornula V 6 Cctober
2004 WO 01/ AddikerdcT/ USOL/ 02657 -8 V wherein:  R2 is al gyl Qi .g%cl oal kyl;
R3 is hydrogen or halo; 5 RO is alkyl; X and Z independently are hydrogen
or halo; R7 is NRAR5; and - R4 and R5 are taken together .with the nitrogen
to which they are attached to form a 5--%or 6-nenbered carbocyclic ring,
optionally containin & Sul f het roat om and
optionally substitut ?d%\%ttaﬁygﬁ%ﬁn thl H’u st tu?‘;“d?ﬁ’ﬁ?ﬁ‘ S’B%m“%spem ally
preferred conpoufffsieernEgfing a v are those wherein R7 is I and such groups

are optionally subst PAWMH@;QM m@&ar& ‘J(';‘% 11m3 UnI ess
ot s exolesg )y Lt e P e L, S
1y
5 2-ethenylbutyl, 3-hexen-1-y], and the like.
“Alkyny]l” means straight and branched hydrocarbon radicals having from
2 to 6 carbon atoms and one triple bond and includes ethyny], 3-butyn-1-yl,
propynyl, 2-butyn-1-yl, 3-pentyn-1-yl, and the like.
“Cycloalkyl” means a monocyclic or polycyclic hydrocarbyl group such as
10 cyclopropyl. cycloheptyl, cyclooeryl, cyclodecyl, cyclobutyl, adamantyl,
- norpinanyl, decalinyl, norbornyl, cvclohexyl, and cyclopentyl. Such groups can be

substituted with groups such as hydroxy, keto, amino, alkyl, and dialkylamino,
and the like. Also included are rings in which 1 to 3 heteroatoms replace carbons.
Such groups are termed “hetciocyclyl,” which means a cycloalkyl group. aiso
15 bearing at least one heteroatom selected from O, S, or N, examples being oxiranyl,
pyrrolidinyl, piperidyl, tetrahydropyran, and morpholine. 7
By “alkoxy,” “lower alkoxy,” and “C1-Cq alkoxy” is meant straight or
branched chain alkoxy groups having 1-10 carbon atoms, suéh as, for example,
methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, sec-butoxy, tert-butoxy,
20 pentoxy, 2-pentyloxy, isopentoxy, neopentoxy, hexoxy, 2-hexoxy, 3-hexoxy, and
3-methylipentoxy. In addition, alkoxy refers to polyethers such as -O-(CHa)-O-
CH3. and the like.
“Alkanoyl” groups are alkyl groups linked through a carbonyl, i.e.,
€1-C5-C(O)-. Such groups include formyl, acetyl, propionyl, butyryl, and
25 isobutyryl. |
“Acyl” means an alkyl or aryl (Ar) group honded'thmugh a carhonyl
group, i.e., R-C(0)-. For example, acyl includes a C1-Cg alkanoyl, including

substituted alkanoyl, wherein the alkyl portion can be substituted by NR4R5or a
carboxylic or heterocyclic group. Typicat acyl groups include acetyl, benzoyl, and
30 the like.

“Amide” is an amino carbonyl group such as -CONR4RS.



t hroughout this disclosure. By "alkyl,"” "lower alkyl,' and.” | kyl ™
In the present invention is neant .a straight or branched ﬁ§%$§§398%%

radi cal having froml| to 10 carbon atons and includes, for exanple,

met hyl, ethyl, n-propyl, isopropyl, n-butyl, 20 sec-butyl, i sobutyl, tort
butyl, n-pentyl, iso-pcntv , n-hcxyl , and the like. 6 Cctober 2004 WO

01/ 70741 PCT/US01/ 02657 -9- By the term "hal ogen"” in the present invention
is meant fluorVA&80Bdoni ne, chlorine, and iodine. "A keRgIuSnmmsans

strai ght and branched hydrocarbon radicals having from 2 to 6 carbon atons
and one doubl e bond and includes ethenyl ,.3-buten-1-yl, 5 2-ethenyl butyl,
3-hexen-1-yl, and the Iike. "Al kynyl" néghs strai ght and branched

hydr ocar bon radical s ﬁbwt&mkﬁhuwhﬂmmm@mﬁmqaﬂQﬂﬂmﬁﬂﬁﬁﬂm@ﬂﬂvﬂﬁe triple bond
and i ncl udes ethy ut.yn-| nyl but yn- 1- 3-pentyn-I-yl,
and-the |ike. CS-%‘M @’I %@§%£¥?8WSG°IW% % Bhemylelr ocar byl
group such as 10subgtmit@lmhaprylthmCy-@jselkﬂpa:ycéammjhgﬂmylcarbg@ycl odecyl ,

cycl obutyl, adamanpt norﬁﬁpan , . decal inyl, norbornyl, cyclohexyl , and
cycl openty . Suchi- éﬁﬁlﬁ Yha °§M§W%‘WH%%%°@§W§B%% as hydroxy,

keto, ami no,s al kylabogffic HhPdrautAR: cﬂgmigh@ﬁ&ltct}ghle{c&gtogs %e%te 18Ghuded are

rlngs in which | to 3 heteroatons ace “car bons oups are terned
"het erocycl yl , " WHF%ﬁmﬁ@§H§“§n@V§meMﬁNm@ﬁﬁﬂb &ﬁ%@ﬂﬁén@@am?mgmat | east one

het er oat om sel ectiagbges Bty CPCg Ayl (CHORPR MRS BB 108, %1 PN ang
pyrrolidinyl, plperldyl t et rahydropyran, and mor phol I ne. By "alkoxy,

"l ower al koxy, " aelybalgpsu hﬁmﬂp%wﬁhmwdmké meant straight or branched chain

al koxy ar oups having Exahi&af AL b gg,cﬁaeom@&@g gnpl e,  met hoxy,
et hoxy, Poxy, | SOpr opoxy, ut o er t-’but oxy, 20 pent oxy,

2- pentyloxy, ISOd%¥W¥RW?&HG%@@ﬂ¥UtOXYH€WUR?mh - %h%ymn@ﬂhéxoxy, and
2-dimethylaminopropyl, ethoxycarbonylmethyl, 3-phenylbutyl,
methanylsuifanylmethyl, methoxymethyl, 3-hydroxypentyl, 2-carboxybutyl,
4-chlor6butyl, 3-cyclopropylpropyl, pentafluoroethy!l, 3-morphelinopropyl,
piperazinylmethyl, and 2-(4-methylpiperazinyl)ethyl.

15 Examples of substituted alkynyl groups include 2-methoxyethynyl,
2-ethylsulfanylethynyl. 4-(1-piperazinyl)-3-(butynyl), 3-phenyl-5-hexynyl,
:-dlethvla.mmo-:%-butynyl 4~chloro-3-butynyl. 4-cyclobutyl-4-hexenyl, and the
like.

Typical substituted alkoxy groups include aminomethoxy,

20 trifluoromethoxy, 2-diethylaminoethoxy, 2-ethoxycarbonylethoxy,
3-hydroxypropoxy, 6-carboxhexyloxy, and the like.

Further, examples of substituted alkyl, alkenyl, and alkyny! groups include
dimethylaminomethyl, carboxymethyl, 4-dimethylamino-3-buten-1-vl,
5-ethylmethylamino-3-pentyn-1-yl, 4-morpholinobutyl,

25 4-tetrahydropyrinidylbutyl, 3-imidazolidin-1-ylpropyl, 4-tetrahydrothiazo}-3-yl-
butyl, phenylmethyl, 3-chlorophenylmethyl, and the like.
~ The term “anion™ means a negatively charged counterion such as chloride,
bromide, trifluoroacetate, and triethylammonium.

By “heteroaryl” is meant one or more aromatic ring systems of 5-, 6-, or

30 7-membered rings containing at least one and up to four heteroatoms selected
from nitrogen, oxygen, or sulfur. Such beteroaryl groups include, for example,
thienyl, furanyl, thiazoly), triazolyl, imidazoly], (is)oxazolyl, oxadiazolyl,



3-net hyl pentoxy. In addition, alkoxy refers to polyethers h as
-O(CH2)2-0- CH3. and the like. "Al kanoyl" groups are alkyg%g?@ﬁﬁgopﬂnked
through a carbonyl, i.e., C1-C5-C(O-. Such groups include fornyl,

acetyl, propionyl, butyryl, and 25 isobutyryl. "Acyl" neans an al kyl or
aryl (Ar) grotp"géHtbded t hrough a carbonyl group, i.e., WRIQSOM65TFOr
exanpl e, acyl includes a Cl-C6 al kanoyl, including substituted al kanoyl,
wherein the al kyl portion can be substihﬂged by NR4AR50or a carboxylic or
het erocyclic group. Typical acyl groups include acetyl benzoyl, and 30 the
like. "Anide" i Setwolpinpmidylcthiadiozo)t], axadiamlydnxhthadiazdGNR4ARSRolE, Oct ober 2004

WO 01/ 70741 PCT/ L?Jggildg 8 - 10 vl ke al kox d al kynyl
groups descri bed’abov Egi?%q%%oth{la}gha ﬁﬁ%ﬁ%@ykﬁmgﬁ;ﬁ%ﬁ?@y 1to3
groups sel ect ed HerasmaziRl Areferred hpteroarybisipymidinast ed phenyl, thio Cl- C6 al kyl ,
d -G al koxy, hydrOXEy“ﬁﬁQMaQLfomﬁ@émg&?mpumﬁ% eddbtrile,

clic

cycl oal kyl, and a 5-- or_6-nenbered 5 carboc C Ting or HeteFocyclic ring
having 1 or® 2 hdegrRuttiuliplegingy(s.es biphenyh; ?rrlt‘}é@i?“@gweﬂmled ni t rogen,

oxygen, and sul fwich ai 1Sasb6Helis atbalicelol, 90O -teFRBBionaphith | AGRMRyPERELNY CL- C6
al kyl or (CH2) APh where g is. 1, 2,nﬂ tgr . Per_bgilrﬁomand_ Lgﬁ’?’ hal'o Substitution

i s al so i ncl uded” PRER2EYL Which can s ponor, disor Wi &-Bnbalogem

2- ami noet hyl, 1Qower gl bwyreditvxy, lovae alksitio, arifeidtydthyl, T6vwer hajRsxerBiLhY | |

2- di et hyl am noethyl -di net hyl am noor apyl t hoxycar bonyl net hyl ,

3- phenyl but yI , hﬁ%%’ h%‘/ SU ‘Tﬁ#ﬁm%?ﬁ@ﬂrﬁ’%ﬁ ynet hyl, 3-hydroxypentyl,
2-car boxybi#t yl ,  4- cHiederolfigtngtr, igludsss b renp litnjnedotoythe foliewing Ednteds: oet hyl |
3- nor phol i nopro | ' I | pi perazi nyl)ethyl.
15 Exanpl es of ;‘yuélg;stﬁv%{ ed aEP Eyny’l @’oﬁ%’g%@%@e. %—“gren?‘ﬁ%%‘@fnﬁynyl,

stomach, skin, keratoacanthoma. [ung, epidermoid carcinoma, large cell

carcinoma, adenocarcinoma, bone, colon, adenocarcinoma, adenoma, pancreas,
adenocarcinoma, thyroid, follicular carcinoma, undifferentiated carcinoma,

15 papillary éarcinoma, seminoma, mejanoma, sarcoma, bladder carcinoma, liver
carcinoma and biliary passages, kidney carcinome, myeloid disorders, lymphoid
disorders, Hodgkin’s, hairy cells, buccal cavity and pharynx (oral), lip, tongue,
mouth, pharynx, small intestine, colon-rectum, large intestine, rectum, brain and
central nervous system, and leukemia.

20 "7 The term “pharmaceutically acceptable salts, esters, amides, and prodrugs”™
as used herein refers to those carboxylate salts, amino acid addition salts, esters,
amides, and prodrugs of the compounds of the present invention which are, within
the scope of sound medical judgment, suitable for use in contact with the tissues

“of patients without undue toxicity, irritation, allergic response, and the like,

25 commensurate with a reasonable benefit/risk ratio, and effective for their intended
use, as well as the zwitterionic forms, where possible, of the compounds of the
invention. The term “salts” refers to the relatively nontoxic, inorganic and organic
acid addition salts of compounds of the present invention. These salts can be
prepared in situ during the final isolation and purification of the compounds or by

30 separately reacting the purified compound in its free base form with a suitable
organic or inorganic acid and isolating the salt thus formed. Representative salts
include the hydrobromide, hydrochloride, sulfate, bisulfate, niirate, acezate,
oxalate, valerate, oleate, palmitate, stearate, laurate, borate, benzoate, lactate,



2- et hyl sul fanyl et hynyl . 4- (I - pi perazi nyl)-3-(bmynyl), 3-phe@££ @%% ¥ny|
3-di et hyl am no- 3-butynyl, 4-chloro-3-butynyl. 4-cycl obutyl & %@ and
the like. Typical substi t ut ed al koxy groups include am nonet hoxy, 20
trifluoromethoxy, 2-diethylarninoethoxy, 2-ethoxycarbonyl ethoxy,

3- hydr oxypr opd891 8%t ar boxhexyl oxy, and the |ike. Furthercresanpkes of
substituted al kyl, al kenyl, and al kynyl groups include

di et hyl ar ni nonet hyl , carboxynethyl 4- dlﬂFthyIan1no 3-buten-1-yl,

5- et hyhnet hyl ani no- 3- pent yn- | 4- mor ptfol i nobutyl, 25

4-t etrahydropyri rmlm;phbmwla@cmm@m finrarate, gabqﬁa&pwuaxe naphthylate

4-tetrahydrothia RASR chI or ethyl, and
the like. The terz%sy%hcy%uqﬁ%%ﬁgﬂ ne%ﬂ{éﬁi\}%ﬁ"ykﬁ oaaet%sa@yﬁ%[qgcr n such as
chloride, brom dBiesqmpipeludesadans hased onthelalkaliagd dkdlineemhinemls, sByh d5het er oar yl "

|'s meant one or Wﬁﬁiﬁb&as%hﬂgcaﬁﬁﬁ,% inﬁ%dthﬁﬁkc,ﬁ%en hob 1 Toer ed

rings containing at |east one and up to four heteroatons selected from
nitrogen, 0xXygen,2Ypordyp. Appternaty apmaRipg, 354 Pne. gﬂﬂe%sp@lqdmemm@t lijmised exanpl e,

t hi enyl, fur anyl ,mta.hmﬁaﬂinyt]eu-aﬁdfﬂhﬁ&ﬂhdbhum ketta “‘“& ﬁm olyl,

oxadi azol yl , 2004 O, 1171 ’I}ﬁ"&?ﬁ-/ USO01/ 0265 171 tet razol yl,
pyridy , thiadi az‘%ﬂ”&/‘F Jrsthylemin e, andihedike.i(Sgeofoy| |
pyrimdinyi , (i sax)mpﬂerﬂll‘gcrs)M aap,f‘ﬂbarmaheﬂicaLSaﬂjthMrﬁmchbn,Gdﬂlele m dazol y
[, and benzoxaqumLh Aﬁg&gﬁ&gﬂb{;e £[02 yl is pyridine. By ":aryl" is
meant an aromatic carp rou aving a single ring 5 (e.g.,
phenyl), miltiple ri ngxantrdes@f phavingsiaetivally) soceptabley siopiqulcesteoafibnsed rings in

whi ch at Ieast Oddmip Mﬁﬁﬂﬁ%iﬁm&o irflud b&-&%%ﬁhﬁ: r@%vﬁ&gxglrglﬂﬁgp%lg){sl

napht hyl , " ant hryl nt hry e nono-

trisubstituted wzmgmegb;anﬁmﬂo@mmcebﬁmmdﬁplmclddemg.cya\tcmw | ower

al kyl t hi o, trlfluororret r acyl ox ar het er oar yl and hydr ox
A p?/ef erred aryl ?smyg]ﬁﬁcstersguchag/ no%/lixmtedtobcnzyl Cl}é4 alkyl Y v

esters are preferred. Esters of the compounds of the present invention may be
15 prepared according to conventional methods.
Examples of pharmaceutically acceptable, non-toxic amides of the
compounds of this invention include amides derived from ammonia, primary
C1-Cg alkyl amines and secondary C1-Cg dialkyl amines wherain the alkyl
groups are straight or branched chain. In the case of secondary amines the amine
20 may also be in the form of a 5- or 6-membered heterocyele containing one
nitrogen atom. Amides derived from ammonia, C1-C3 alkyl primary amines and
C}-Cy dialkyl secondary amines are preferred. Amides of the compounds of the

invention may be prepared according to conventional methods.
The term “prodrug” refers to compounds that are rapidly transformed

25 in vivo to yield the parent compound of the above formulac, for example, by

hydrolysis in blood. A thorough discussion is provided in T. Higuchi and V. Stella,

“Pro-drugs as Novel Delivery Systems,” Vol. 14 of the A.C.S. Symposium Series,

and_ in Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American

Pharmaceutical Association and Pergamon Press, 1987, both of which are hereby
30 incorporated by reference.

Representative compounds of the invention are shown below in Table 1.



10 The term "cancer" includes, but is not limted to, the fgﬁlomﬁ

cancers: breast, ovary, cervix, prostate, testis, esophag@ ,d%W¥g@pﬁstoma
neur obl astonma, stomach, skin, keratoacanthonma, |ung, epidernoid carcinong,
| arge cell carcinoma, adenocarci noma, bone, col on, adenocarei nomg,
adenoma, pancM@fMHadenocar ci noma, thyroid, follicul ar ®EFEFMOME]

undi fferentiated carci noma, 15 papillary carcinoma, sem nonta, nelanong,

sarcoma, bl adder carcinoma, liver carcipnpma and biliary passages, Kkidney
carci noma, nyeloid disorders, |ynphoid I sorders, Hodgkin's, hairy cells,
buccal cavity and pharynx (oral), |ip, TABKgUe, nouth, pharynx, snall

intestine, colon-rectum l|arge intestine, rectum brain and central
nervous system an eukernia. 20 - The term "pharnaceutically acceptable

salts, esters, arfides, and prodrug§™ as H&ed herein rK#ers to those
carboxyl ate salts, ci dy ARON | es ~@M des, and prodrugs
of the conpounds of the eselt ifjnventi on ch @re,| witthin the scope of

e R hittsphe tissues of

sound nedi cal judgnent,
patients w thout undue toxiéﬁty, ijritation, aHl ergi c Jresponse, and the

| i ke, 25 commensurate with a reaspnaple benefit/ri sic ip, and effective
for their intended use, as well as~the zwitterionic forns, where possible,
of the conpounds of the invebtion. The tefm"salts"4refers to the
relatively nontoxic, inorganic and organic acid addition salts of
conpounds of the present invention. These salts can be prepared in situ
during the final isolation and purification of the conpounds or by 30
separately reacting th ied conmpound in its free base formwth a
suitable organic or ¥ acid and isolating the salt thus forned.
Representative salts tt.he hydrobrom de, hydrochloride, sulfate,

bi sul fate, nitratdLl¥ o%al ate, val erate, ol eate, pal pi;t ate,
stearate, laurate, horate, henzoatg, |actfate, 6 October 2004 01/ 70741

PCT/ US01/ 02657 -1 t os¥paTe, \cLrr at mel eays rate,
succinate , tartri | at e N
I,
—H +
H3C CH,
}&h
12 13
N™ X N R
| P | P
T 0 0

16 17



nmesyl ate, gl ucoheptonate , | actobionate and Iaurylsulphonahg3 saItB and
the like. These nmay include cations based on the al kali APhaN4 R% earth
metal s, such as sodium lithium potassium calcium nagnesium and the

li ke, as well as non-toxic 5 ammoni um quaternary amoni um and am ne.
cations incl udiongmeleut not limted to ammonium  etranmepbyptaniemni um
tetraethyl anmoniu nethyl arnine, dinmethylamne, trinethylamne,
triethylamne, ethylanm ne, and the like. (See, for exanple, Berge S M et
al -, "Pharmaceutical Salts,"J. Plrarm. “Mci.,6 1977;66:1-19 which is

i ncorporated herein by reference.) lanﬂygppkgﬁ)of pharmaceutically
acceptabl e, non-toxic esters of the conmpounds of this invention include
Cl-C6 al kyl esters wherein the alkyl group is a straight or branched

chain.-AcceptaquDe§bﬁrs al so incl ud€HEs- C7 oal kyl ester®as well as
aryl al kyl esters su s but not _limted te benzyl. Ci 4 al
hEVﬁ

yl esters
are preferred. Este C
prepared according to c i I
f

may be 15

RQJS. of utically
accept abl e, non-t oxi cClam des the coﬂ%oundscbf ent onY ncl ude
am des derived from anmmoni a, primar Cl- C6 al kyl anlnes and econdary
Cl-C6 di al kyl am nes wherein the al groups are strai ght branched

chain. In the case of secondary anmines the‘am ne 20 may al so € in the form
of a 5- or 6-nenbered heterodycle contai ning one nitrogen atom Ani des
derived fromanmonia, C-C3 alkyl primary amnes and C 1-C? dialkyl

secondary am nes are pr rr d of the conpounds (gf the invention
may be prepared accordf ng o convenfi onal met hods. The tjerm "prodrug”
refers to conpounds t hat e rapidl iy trmpsfs vo to yield the
parent conpound of the above fornul ae; : é ' drolysis in

bl ood. A thorough discussion is provided_i r
' .OSWnp05|um

"Pro-drugs as Novel Delivery Systens," )
Series, and in Bioreversible Carriers in Drug I dward B. Roche,
American Pharmaceutical Association and Perganon Pres 87, both of
whi ch are hereby 30 incorporated by reference.
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Represent ati ve conpounds of the invention are shown below in Table 1.

Oct ober 2004 WD 01/70731 -13 TABLE | | H2\ 5 12 16 4 13 §fctober 2004

PCT/ LS01/ 0265" 6 October 2004 WO 01/70741 -14 TABLE | (cunt) 19 27 NN H
H 22 PCT/USUF11112t 57 34 35 6 October 2004 WO 41/ 70741 PCT/ US01/ 02657

-15 TABLE 1 (‘%gntl%,m

a1 PCT/USIHARGS™

-15-
TABLE 1 (cont)

N N X
W HN)I\N/
F Is
JOL (]
H H
36 27
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38 40



PCT/ USO01/ 12657 45 6 Cct ober 2004 WO 01/70741 -17 N N TABLE . F3C

HT N NOO91 b 86 CINS4 1/u265'' 6 Cctober 2004 WO 01/70741 TABLE 1 (cunt)
110 118

36 37 38 40 6 Cctober 2004 WO 01/70741 -16- TABLE | (coat)6:§cé: 472@1&4 54
WO 01/70741 PCT/USU1/02657

-16-
TABLE 1 {cont)

41

47 54



P 1/ 02657 12 -19-
H3C PCT/ US01/ 0265 9 6 October 2004 WO 01/ 70741 -19- TA %E I e&%@g ) k N

0 157 PCT/USO /02657 6 Cctober 2004 WO 01/70741 PCT/ USO1/ ABLE 1
(coat) HCI 202 6 COctober 2004 WO 01/ 70741 PCT/US01/02657' - 21 TABLE 1
(cunt) 6 Cctober 2004 W 01/70741 -22 TABLE | (cunt) N CFI HC

WO 01770741 PCT/USGIA2657

-17-
TABLE 1 (cont)



~133 228  PCT/ US01/ 02657 6 October 2004 WO 01/70741 23 ;ﬁLbE Lobgoat) C
P SOH HO 8 OH 235 PGi!US(itn265 6 October 2004 WO 017 787%10Per
PCT/ US01/ 02657 - 24 TABLE 1 (colt) CH., a 246 6 October

2004 WD 01/ 70741
-25 207 CH3 /CH, \CH 3 11 CCH3 OCR3 a

WO 01570741 PCTAUSLI/265Y
-18-
TABLE 1 (cont)
H3C\
C/ CH3
N NF | o F
N .
B é
'110 ’
0
SN B
| NO NS F
IS
H é 0
118
. N
~oH
CH,
N N X Xy Br
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H
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PCT/ US01/ 02657 6 October 2004 W411170741 PCT/ USO01/ 02657 -2b TABLE | (cunt)
HO v -N- CH3 CH3 6 October 2004 WO 01/70741 -27 TABLE 1 P&iedersro4)

CH CH2CHCt o F NHCH2CH3 PCT/ USItl 111657 The conpounds of the present
invention are useful for treating cancer (for exanple, |eukem a and cancer
of the lung bM™eMFMhrostate, and skin such as 5 nel anorRET/USAMEher
proliferative diseases including but not limted to psoriasis, HSV, HV,
restenosis, and atherosclerosis. To utiljge a conpound of the present
invention to treat cancer, a patient having cancer is adm nistered a
therapeutically effective anmount of TaBhhfcomreutically acceptable
conposition conprising an invention conpound. 10 A further enbodi nent of
this invention is a method of treating subjects s@Hgering from di seases
caused by vascul ar snmooth nuscle cell prolif Compounds within the
scope of the present i nveriii® i wascul ar  snooth nuscl e
cell proliferation and m grat i - inhibiting vascular
smooth nmuscle proliferation, gnd/a i [

139
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15 effective amount of a conpound of Fornula | to a subjec%6$n neﬁggg
treatnent. The conpounds of the present invention can be and
adm nistered in a wide variety of oral and parenteral dosage forns,
including transdermal and rectal admnistration. It will be recognized to
those skilledyhpiffe art that the follow ng dosage for N @y mRLPrise as
the active conponent, either 20 a conpound of Formula | or a correspondlng
pharmaceutically acceptable salt, ester, am de, prodrug, or solvate of a
conpound of Forrmula I. A further enbodi ikt of this invention is a
pharmaceutical conposition conprisi und of Formula | together
with a pharmaceutically acceptable ?%?ﬁ?gﬁgggiluent, or exci pi ent

therefor. For preparing pharnmaceutical conpagitions 25 with the conpounds
of the present invention, pharmaceutically 8eptabl e carriers 6 Cctober
2004 WO 01/70741 PCT/ USO1/ 02657 -25- cap beleither a solid or liquid. Solid

form preparations i ncl ude powders; t éb ills, capsules, cachets,
suppositories, and di spensable granul sollid carrier can be one or
nore substances which nay al so ac

u s,;¥df | avori ng agents, binders,
preservatives, tablet disintegrati agents or an encapsul ating materi al .
5 1In powders, the carrier is a fi

di vi]deth solid such as talc or starch
which is in amxture with the f

di gd active conponent. In
tablets, the active conmponent is Wrxed with the carrier having the
necessary binding properties in j tabl e proportions and conpacted in the
shape and size desired. The conp ns of this invention preferably
contain fromabout 5%to 10 abogt 70% or nore of the active conpound.

Sui tabl e carriers include magnesi carbonate. magnesium stearate, talc,
sugar, |actose, pectin, dextrin, stlarch, geﬂaCOOH rragacant h,

nmet hyl cel | ul ose, sodlun1carboxyneth ceIIquse a low nelting wax, cocoa
butter, and the like. A preferred forlmfor oral use are capsul es, which

i nclude the formulation of the active ound with encapsul ating materi al
as a

192



15 carrier providing a capsule in which the active conponent_w th

w t hout othgr carr?ers, Ps surrounded by a carrier. aﬁichgﬁgﬁ?%ﬂQSbﬁ
association with it. Simlarly, cachets and | ozenges are included.

Tabl ets, powders, capsules, pills, cachets, and |ozenges can be used as
solid dosage wadimeRyitable for oral adm nistration. Forp§¥' 'aghgg
suppositories, a low nelting *wax, such as a mxture of fa ﬂ%gmﬁﬁ aci d

gl ycerides or cocoa butter, is first nelted and the active conponent is
di sper sed honogeneously therein, as by s&isring. The nolten honbgenous

m xture 1is then poured into convenigﬁthﬁﬁgtyelds, all owed to cool, and
thereby to solidify. Liquid form preparati 8% i ncl ude sol uti ons,

suspensi ons, and emnul sions such as water or mq%ﬁr/propylene gl ycol
solutions. For parenteral injection, liquid 25jipBeparati ons can be

formul ated in solution in agueous pol yethylene gl ycol solution, isotonic
sal i ne, 5% aqueous gl ucose, and the |ikeN Atgyéot®s sol utions. suitable for
oral use can be prepared by dissol ving %ﬂ%h.-tiv= conponent in water and
addi ng suitable colorants.: flavors, sHEDI [ Y aﬁm.thickening agents as
desired. Aqueous suspensions suitablelfor orall use can be made by

di spersing the finely 30 divided actj 3oNpPa in water and m xing with
a viscous material, such as natural by ht hg .guns, resins,

met hyl cel | ul ose, sodi um carboxynet byl™¢el | ul ose, or ot her well-known
suspendi ng agents. 6 Cctober 2004 WO OjW)741 PCT/ US01/ 02657 -29- Al so
included are soli'd form prepargtjyonsgthat are intended to be converted,
shortly before use, to |liquid Jjonn pfeparations for oral administration.
Such liquid forms include sol utyhgns, suspen%hons, and enul si ons. These
preparations nmay contain, in ada&tion to th&“active conponent, colorants,
flavors, 5 stabilizers, buffers, artificial and natural sweeteners,

di spersants, thickeners, solubilizing aggnts, and the |ike. \Waxes,
polymers, mcroparticles, and the |ike ah Pe utilized to prepare

sust ai ned-rel ease dosage forns. Al sg, OsShoti pungrs; can be enpl oyed to
deliver the active conpound. unifdim yyove a frol onged

HN )
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period. 10 The pharmaceutical preparations of the inventiogcs{ﬁggrﬁfgrably
inunit dosage form In such form the preparation is subdi*vi Bt o unit
doses containing appropriate quantities of the active conponent. The unit
dosage form can be a packaged preparation, the package containing discrete
guantities of wirepesiati on, such as packeted tablets, capsor@smasge powders
in vials or anmpules. 15 Also, the unit dosage fornlcan be a capsul e,

tabl et, cachet, or |lozenge itself, or it _can be the appropriate nunber of
any of these in packaged form The therap@%tically effective dose of a
conpound of Forrmula I wll generaIIyTbBLtnqahgbout | ng/ kg to about 100
ng/1:g of body wei ght per day Typi cal adult doses will be about 50 ng to
about 800 ny per day. The quantity of 20 acti conponent in a unit dose
preparation may be varied or adjusted fromab 0.1 ng to about 500 ny,
preferably about 0.5 ng to 100 ng accotgisg ¢ particular application
and t he-.potency of the active conponen ll Thie cofrposition can, if desired,

al so contain other conpatible thera ,. A subject in need of
treatment with a conpound of Fornul B nistered a dosage of about 25
1 ng to about 500 ng per day, eith- in multiple doses over a
24- hour period. The conpounds of nventi on are capabl e of
binding to and inhibiting the actlv oteins having the ability to
phosphoryl ate other proteins, such ss cdks, PDGFr, FGFr, c-Src, and
EGFr- FL. Cdks form conpl exes 30 \Mézﬁ cllns, and t hese conpl exes

t

phosphoryl ate key proteins allow n ls to proceed t hrough the cel

cycle (Meijer L., Progress in Cell e researg 1995; 1: 351-363). The
conpounds of this invention inhibi hi s phospﬁUryIatlon 6 COctober 2004 WO
01/ 70741 PCT/ US01/ 02657 -30- and therefore can be used as
anti-proliferative agents for the treatnen%ng cancer

N7 ™~y ™= T
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and/ or restenosis and other proliferative di seases. Becaus f their
inhibitory activity against cdks and ot her kinases, the c§§%$ﬁﬁﬁ§08? t he
present invention are al so useful research tools for studying the 5
mechani sm of action of those kinases, both in vitro and in vivo. The

exanpl es preswRd@Eel ow are intended to illustrate partitoulsawed8nbodi ment s
of the invention, and are not intended to limt the scope of the
specification or the clains in any way. Ap illustration of the preparation
of conpounds of the present invention is™— 10 shown in Schenes | and 2. 6
Cct ober 2004 WO 01/ 70741 PCT/ US01/ 0288BLE3Xeconchene | CH3-H, CS 2. TPAP H3CS
| ---- - HBCS N~ }} OHN Y O 1.CHI "N NH Dodd. -N~NH ( )2P(0O CH2CO2Et
NaH r H3 oxidation 1. oxazimine 12. BocPip-@njline TFA1 NN

CH,
N X X
| .,
HN o
OH .
C ﬁ< HC)
“h CH 235



H. 1FA 6 Cctober 2004 WD 01/70741 -32 Scheme 2 Co2Et , Nag %TH& %}H, F
NBS, ME Q=H oxaaridine PCT/UGL1/U (S7 Q=Dr a DVSO ' CFA CHIE@P°RST éP%ber
2004 WO 111170741 PCT/ US01/ 11265 -33- Those having skill in t-he art will
recogni ze that the starting materials nay be varied and additional steps
enpl oyed to produce conpounds enconpassed by the present invention, as
denonstrat ed ®yofhenf ol | ow ng exanpl es. As shown in Schep@syshiphd 2, a
4-substituted am no-2 nethansul fanyl - 5 pyrim di ne-5-carboxal dehyde is
reactéd with an organonetal lic conpound, such as, for exanple, a Gignard
reagent, to afford the correspondi ng se@dndary al cohol. The al cohol is
subsequently oxidizes to the ketoneysHig Kgjpne s then reacted with a
trial kyl phosphonoacetate in the presence of ‘base to produce the

correspondi ng 8-substituted-5-al kyl -2-net hyggul fanyl - 8H
pyrido(2,3-d]pyrimdin _ 2

Ny ™%

246

.j 196



10 7-one. The pyrido-pyrimdine then can be hal ogenated at _the 6-pgsition
with a comon hal ogenating agent, such as, for exanple, 6 Oclober 2004

N- br oni osuccci nim de (NBS). The 2-nethyl sul fanyl derivative is oxidized to
t he correspondi ng net hyl sul foxi de, which is subsequently treated with a
desired ani | iVHRO¥I8M4f ford t he 2-phenylamino invention JEHRSHUMEEST 15 When
carrying out various reactions to prepare invention conpounds, it may be
desirable to derivatize reactive groups such as amnes, alcohols, and
acids, wth protecting groups that are readily renpved when desired. Such
protecting groups sinply avoid unwabABEE bfcam) r eacti ons. Use of protecting
groups is common in the art of organic chem stry, as described by G eeve
and Wits in Protective 20 Groups in Organic{8snthesis, John Wley and Sons,
New York (2nd ed, 1991). Typical hydroxy pra@tecting groups include either
form ng groups such as benzyl, and ag gt

tert-but oxycarbonyl (Boc), fornyl, andijace m

i ncl ude benzyl, acyl such as acety A3
acid-groups typically are protecte
be easily hydrolyzed, for exanpl e,

Am no protecting groups

2 'sdsilyl groups. Carboxylic
by convégrsion to an estcr that can 25
{ chl opO8t hyl, tort-butyl, benzyl, and
the like. Sone of the invention X e one or nore chiral centers,
and thus can exist as individual “epti cal oners and ni xtures thereof
Compound 246 (Table 1), for exanplg, can exist as an RS racemate, or as
the individual Ror S isomer. A L-Nudi@ dual isoners and mixtures thereof
are included in this invention. 3CH{ntividual isoners are readily prepared
by a chiral synthesis, or by conventipgal resgpution techniques well-known
to those skilled in the art. 6 October 2004 WO 01/ 70741 PCT/ US01/ 02657 - 34

The invention is illustrated further by the foll ow ng detail ed exanpl es
which are not to be construed as |imti the invention in scope or spirit
to the specific procedures described i em The starting materials and
vari ous

N OCH:,_CI-I3
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internediates utilized in the synthesis of invention conpogQ?s naé be
obtained S fromcomercial sources, prepared from conmerci dl ﬁo%ﬁ PP4Dpl e
organi ¢ compounds, or prepared using well-known synthetic methods. The
disclosures in this application of all articles and references, including
patents, are iWewrpdtated herein by reference. EXAVPLE lpct@s@mzis~

Cycl opentyl -6 f luoro-5-nmetlryl-2-rnethylsul fanyl-8H pyrido j.2, 3-

dj pyrimdin- 7-one NaH (771 ng, 19.3 nngl) is suspended in dry THE (20
m.), and the mxture is cooled to OC i m&h ice bath. Triethyl 2-fluoro-2-
tion is stirred at roomtenperatureTABLE3GQonfynutes. A solution of 1
-(4-cycl opentvl am no- 2- nethylsul fanyl-pyrimdin 5-y |)-ethanon e in dry
THE (40 nL) is added via a cannula, and the reaction mxture is stirred at
24C for 12 hours. The reaction is quenc py the addition of H20 (0.5
m.), and the THE is evaporated in vacuo. he residue is partitioned

bet ween et hyl acetate and saturated aqueou$ sodium chloride. The aqueous

| ayer is extracted twice with fresh ethylgasetate, and the conbi ned
organic layers are dried over MpSO4. Aftad enoval of the drying agent and
evaporation of the salvent, the crude prodyct is purified by chromatography
on silica gel (eluting with 20% 30% ¢ : )¢ i n hexanes) to give the
titled 25 conpound as a col orl ess sofF g, 23% . 6 Cctober 2004 WO
01/ 70741 PCT/ US01/ 02657 - 35- EXAMR}
8- Cyel opent yl - 6-f | uor o- 2- net hanesu
8H pyridof 2, 3-dJpyrinridin- 7-one
8- Cycl opentyl - 6-fl uor o- 5- net hyl - 2 $ nyl - 8H
pyrido(2, 3-dj pyrimdin-7-oue (0.617Yg, H2 08 Tmﬂh from Exanple | and
3-phenyl - 1 p- nitrophenyl sul fonvl gkaziridinecgf). 65 g, 2.5 nmmol) are
dissolved in CH2d 7 _ [?ﬁ] o




(20 nL) and stirred for 12 hours at 24C. Foll ow ng evaporation of the
solvent, the crude product is purified by silica gel chroﬁé?3€353994
(eluting with 10 80/ 0-100% et hyl acetate in hexanes) to provide the

sul foxi de product as a white solid (0.55 g, 86% . EXAMPLE 3 4

] 4- (8Cycl opentyl - 6-fl uoro-5-nmet hyl - 7- oxo- 7, S-di hydro

pyridol 2, 3- dd@y§isHsgi n- 2yl am no) phenyl J pi perazi ne X'C?ﬁﬁgéMhhﬁvaCid tert-
15 butyl ester 6 October 2004 WO 01/ 70741 PCT/ US01/ 12657 - 3b- '

8- Cycl opentyl - 6-fl uoro-2-neti mesul f nyl -5-net hyl - 8H pyrido[ 2, 3-dj pyri mdin
7-one (0.3.g, 0.97 mvol) from Exanpl e 2-2nd 4- (N Boc- :

pi perazin-1-yl)aniline (0.548 g, 1.%%§q?y}m§$e suspended in 1, 4-di oxane (5
m.) and heated to 80C for 12 hours. An ero s DMSO (2.5 nlL) is added, and
the 5 tenperature is raised to 100C. Heatgeng is continued for 24 hours,
after which the. reaction mxture is coo%ggc ErdiC and partitioned between
ethyl acetate and saturated agueous sodiun1%§car%onate. The organic | ayer
i s separated and washed wth H20 ith saturated aqueous sodi um
chloride. After drying over anhydr , the solvent is evaporated,

1 elOchr omat ogr aphy to provide the

0.23(%\ 45% . EXAMPLE 4 S-Cycl opentyl

titled conpound as a yell ow soli
6- f l'uor o- S- et hyl - 2- (4- pi per azi
3-dl pyri rai disc-7-o0o n e 15 |

N - H - 1 -
4-(4-(8-Cyclopentyl-6-fluoro-5-nekgﬁh;gﬁ3xo 9,3 di hydro

yl -l :¥fiylanuno)-8H pyri do f2,

The compounds of the present invention are useful for treating cancer (for
example, leukemia and cancer of the lung, breast, prostate, and skin such as
5 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 therapeutically
effective amount of a pharmaceutically acceptable composition comprising an
inventiont compound.

10 A further embodiment of this invention is a method of treating subjects
suffering from diseases caused by vascular smooth muscle cell proliferation.
Coumpounds within the scope of the present invention effectively inhibit vascular
smaoth muscle cell proliferation and migration. The method entails inhibiting
vascular sooth muscle proliferation, and/or migration by administering an

15 effective amount of a compound of Formula I to a subject in need of treatment.
The compounds of the present invention can be formulated and
administered in a wide variety of oral and parenteral dosage forms, including
transdermal and rectal administration. [t will be recognized to those skilled in the
art that the following dosage forms may comprise as the active component, either

20 a compound of FormulaI or a corresponding pharmaceutically acceptable salt,
ester, amide, prodrug, or solvate of a compound of Formulal.

A further embodiment of this invention is a pharmaceutical composition
comprising a compound of Formula I together with a pharmaceutically acceptable
carrier, diluent, or excipient therefor. For preparing pharmaceutical compositions

25 with the compounds of the present invention, pharmaceutically acceptable carriers



pyrido[ 2, 3-d) pyri m di n-2-yl am no) - phenyl ] - pi perazi ne-1I-carhoxylic acid
tert- butyl ester (0.23 g, 0.44 mmol) from Exanple 3 is di gscﬁf?{‘i’;@(ﬂzpﬂ“a 1:1
m xture of trifluoroacetic acid (TFA)/CH2CI2 (20 nL) and stirred at room
tenperature for 20 1 hour. Evaporation of the solvents, followed by the
addi ti on of anhydrous diethyl ether, gave an orange solid (conpound 34)
that is collected by. filtration (0.21 g, 74%. M 254-255C. 6 Cctober
2004 wo 01/ 700Uy USO1/ 0265 -37- C23H27N6OF1. 93 TFA:PCTdisewi2@” 50. 21; H,
4.54; N, 13.08. Found: C, 49.83; H 4.45; N, 12.99. EXAMPLE 5

6- Brono- S-cycl opentyl -S net hyl - 2-i netl sylsul fwyl - 8H
pyrido(2,3-dJpyrindidin- 5 7-one H3C, 8-TCycl opentyl-5

znet hyl - 2- net hy| sah besither-agplipyrinud SalidSony prsparativmiinvlud? powders( blgrs, 3. 64 Mol )

i s dissolved in dgy g%(g,lgsj,gcms suffGroridd L ATHD 97.9, 5.45 mol)
i s added fol | owed by enz’oyl-pe)r oxXl ﬂtglflb ?0%% gﬁggdngk%ﬁ d.“ﬁ"'heg resul ting
sol ution is stirre@ybseme onmongsipsigncay whichmay plseact py diluentse lavoringhagantar t i t i oned

bet ween et hyl acejifieR, Radviide, tablRRLShQRARhEagtRY 8f an & m@agia iihh H20, and
then with saturated agueouys sodi u,m,ch%gﬁlriéc;ﬂaeg sol utio_‘r:lapan Egﬁé’g "over MySO4.

Removal of the dryi ngtR@Rers A FaBGdiringlyidiited solidpuchesalray starcly whisht he

desired title prdsincimittireSathghe M6y Gvidedhict¥e copate@Im\MbldROIE adidt t her 15
purification. 6 Qctober, .20 IO 01/70741. ‘u PCT/ US| Ul/1126S7 . - 38-

04
EXAVPLE 6 6- Br ons BPIRH1 BT it e Gfgier BAving the nspgsspar binding propertics in

yl pl i enyl am no) - Siksdtable proportions and compacted in the shape and size desired.

The compositions of this invention preferably contain from about 5% to
10 about 70% or more of the active compound. Suitable carriers include magnesium
carbonate, magnesiuni stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin,
tragacanth, methylcellulose, sodium carboxymethylcellulose, a low melting wax,
cocoa butter, and the like. A preferred form for oral use are capsules, which

include the formulation of the active compound with encapsulating material as a

[
in

carrier providing a capsule in which the active component with or without other
carriers, is surrounded by a carrier, which is thus in association with it. Similarly,
cachets and lozenges are included. Tablets, powders, capsules, pills, cachets, and
lozenges can be used as solid dosage forms suitable for oral administration.
" For preparing sul:;positorics, a low melting wax, such as a mixture of futty
20 acid glycerides or cocoa butter, is first melted and the active component is
dispersed homogeneously therein, as by stirring. The mollen homogenous mixture
is then poured into convenient size molds. allowed to cool, and thereby to solidify.
Liquid form preparations include solutions, suspensions, and emulsions
such as water or water/propylene glycol solutions. For parenteral injection, liquid
25 preparations can be formulated in solution in aqueous polyethylcne glycol
solution, isotonic saline, 5% aqueous glucose, and the like. Aqueous solutions
suitable for oral use can be prepared by dissolving the active component in water
and adding suitable colorants. flavors, stabilizing and thickening agents as desired.
Aqueons suspensions suitable for oral use can be made by dispersing the finely
30 divided active component in water and mixing with a viscous material, such as
natural or synthetic gums, resins, methylcellulose, sodium
carboxymethylcellulose, or other well-known suspending agents.



pyridoj2,3-dJpyrimdin-7-one 1 H 5 6-Bronp-8-cyclopentyl -5-nethyl -2-

nmet hvl sul fanyl -8H pyrido(2;3-d}iyrimdin -7-one is oxi di z8PHLAEE4i bed
in Exanple 2. The sulfoxide is reacted with 4-(N Boc- pi perazi n-1-
yl)aniline as described in Exanple 3. The N-Boc protecting group is
renoved by hydrol ysis as described above for 8-cycl opentyl-6-

fl uoro-5-nethyl -2-nmet hyl sul fanyl -SH 10 pyrido[ 2, 3-d] pyrimdin-7-one to
provi de 6- Br o8& cl opent yI - 5- met hyl -~ 2- (4pi per azi n- | PGFUHREIHT ani no)
-8H pyrido [2,3-d]pvrimdin-7-one (conpound 35). M X200C (dec).
C23H27N6OBr 1.9 TFA: Calcd C, 45.90; H, 4915, N, 11.97. Found. C, 45.53; H,
4.09; N 11.76. 15 EXAMPLE 7 . 1-(4-Cyclopentyl anlino -2-nmediyl suljanyl
pyrimdin-5 yl) - et haflpingidey apgsoldfym prrparatges thateropgndep®heUS4 11( 1265+

-39- 4- Cycl Opentcyﬁm@nalyrmfo&aﬂe,wﬁé@mﬁhnpﬂyﬁmof'&a%aﬁ%ish%gﬁ' dehyde
(IL1 g, 4.64 mol iF g%ssoLv iq tetrahydrotfuran (30 _nlL) under nitrogen
and " then cool ed Sk OrmS ducqpide foluteys, and expilsins.dheses sl owl y added

nmet hyl  magnesi umprdparatinsimay donthinyin aliditidn 0188 actie dypbheff f¥rdnts, ARl €action is
quenched vi £ o Saipth bl s aFnbdlipestencl B S rckraobi or | de and
then partitioned solebiliagngenia red thalike. Blakgs| pakosra icropittieled, ayethslilar €
combi ned or gani o ey Rat PR et thte b Rb opp Rifit e, |
magnesi um sul f at &n beremployed tp deliver theactive eonpgimdumiformdy evermmpreldnged i n vacuo to
yield the titl edpefygpoound as an oil (1.09 g, 90%. IHNWR (4001M Hz,
q)3): 8 le 42-1. ‘ 5,9 (’me,pl?al}l)mhcetjiﬁcgloﬁrleﬁaZa?io:(:snor}"thedinhger’:ﬁo%'al(-)eAia-rerérglgy fan]mt 29,

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

preparation, such as packeted tablets, capsules, and powders in vials or ampules.
15 . Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it

can be the appropriate number of any of these in packaged form.

The therapeutically effective dose of 2 compound of Formula I will

generally be from about 1 mg/kg to about 100 mg/kg of body weight per day.

Typical adult doses will be about 50 mg to about 800 mg per day. The quantity of
20 active component in a unit dose preparation may be varied or adjusted from about

0.1 mg to about 500 mg, preferably about 0.5 mg to 100 mg according to the

particular application and the potency of the active component. The composition

can, if desired. also contain other compatible therapeutic agents. A subject in need

of treatment with a compound of Formula [ is administered a dosage of about
25 1 mg 10 about 500 mg 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 phosphorylate other

proteins, such as cdks, PDGFr, F QF:, c-Src, and EGFr-FL. Cdks form complexes
30 with cyclins, and these complexes phosphorylate key proteins allowing cells to

proceed through the cell cycle (Meijer L., Progress in Cell Cycle Rescarch,

1995;1:351-363). The compounds of this invention inhibit this phosphorylation



2.49 (s, 3H), 4.38-4.43 (m IH), 4.69-4.74 (m 111), 6286 8
7.57 (s, 1H). EXAMPLE 8 15 I-(4-Cyclopentylamn o-2 netlr tfeél?9

pyriszidin-3~jl)-etltanotte . H3C %5 | -(4-Cycl opentyl am no- 2-

met hyl sul fanyl -pyri m di n-5-yl)-ethan-1-ol (1.09 g. 4.3 nml) from Exanpl e
7 is dissolved in 100 nmL of dichloromethane. The solution is purged by
bubbling nitr 885 through it for 2 minutes. To the 20 reaction solution
are added, in order: powdered molecul ar sieves (4 angst S ¥R net hyl

nor phol i ne oxide (1.07 g, 8.6 g), and tetrapropylai nnonium perruthenate
(0.227 g, 0.645 mmol ). The reaction m'xt-Bﬂ-e is stirred at 24C for 2 hours,
and smal | anount gp?li icall ded. The
reaction m xtur esalnas)rht %ﬁé%n r%ﬁakﬁ&’égéef Q“%ogf’ﬁtgﬁ‘u %‘ gfdé‘w

acet at e: hexanes) m@owwm@dpﬁermohfmemund as a I i ght yellow solid
(0.74 g, 70% . 1H N SUl/ 12657 40-
(400 Mz CDC13): 8'\/'1?'3%%.9%@;9&{“&@9% Mv‘%"’;’@g‘g&?“fg‘}

2.53 (s, 3H), 4. car;mméﬁso thsypres ﬂ}mvsmsrsare aJso usefiyl researghtogls for mdy)ngtMS (M+1)
252.2. . EXANPLE:&c&n@MQ@ﬁﬂbm&seﬁmﬁbs@é&w{n ol lnhosa | fanyl - 8H

pyri dof 2, 3-dj pyri m di 7 on ooI ed (50 flask containing

t et rahydr of uran (50 niieexam ‘ﬁzi’F IPW““" deender e Hlpstrateparticlans g, 26. 3 mol
60% di spersion i rtnﬁbdiﬂémi of(ﬂlelu)veuumi.exndaﬁlnbtﬁﬂaﬂadtoﬁﬂﬁhﬂesﬁoﬁop{het riethyl
phosphonoacet at e |% ded. . Th C00|I bath is renoved, and the m xture is
stirred at 24C ur?’(’e eco én?‘?g eneous 10 solution. The solution is

di luted by the dropw .smﬂ!adrjh@n afitheqfreparatiomlofl tongounds of the present invention is
1- (4-cycl oggnt y! 3R 5wl fagysul fanyl - pyri m di n-5-yl)-ethanone (3.0 g,



11.9 innol) in tetrahydrofuran (25 nlL). The reaction m xtu .S h dto
reilux for 2 hours. The reaction mxture is cooled to 24C§%§ﬁﬁxﬁsséged 50
m. of water and 50 nlL of ethyl acetate. Follow ng separation-of the

| ayers, the organic layer is 15 dried over magnesium sul fate and
concentrated in vacuo to near dryness. Hexane is added, and the solid is
stirred vigo usé% for 5 mnutes before being filtered tOKWé;eld the titled
conpound as a ! pale orange solid (3.01 g, 92%. 1 HCKRRMIAHO Mz,
CDC13): 8 1.63-2.36 (m SH), 2.38 (s, 3H), 2.59 (s, 3H), 5.84-5.93 (m
11-1), 639 (s, 111), 8.66 (s, 1R). 6 CcBvber 2004 wo o0i 170741

PCTI USULl/ | 12657 -41- EXAVPLE 10 8- Cygl.opentyl-2-netih' unesul frnyl
S-met hyl -8H pyridof2,3-d]pyrutridi,i-= 9§F?e 8- Cycl opentyl -5-nethyl 2

met hyl sul fanyl - 8H pyrido[ 2, 3-dj pyriinidin- 5 7- one (1.0 g, 3.63 mol ) from

Example 9 is dissolved in dichloronethane (%g? and
(f)-trans-2-(phenylsul fo | ) - 3- phenyl oxazi rijdi ne |s added. Th ® reaction
m xture is stirred for 12 hours, N the sol uyidx passed
through a silic @&Nﬁ@k&in C H2Ll to yleld thej{itl ed sul f oxi de
as a white soI?H%(O 7 TH N4 )ﬂ H 53-2.19
(m SH), 10 2.45 (s, 3»@2 87 (s. "‘H) 5.7 84(|n ,@4(5, I'H)
9.19 (s, IH. EXAMPLE d f(8- Cyclopenty netllyl 9- oXx , S-diliydrv

pyrido 2,3 dJpyrimdin- 2 ylanuno) phenythlperaZ|ne 1-carboxylic acid
tent-butyl ester B 15

S—Cyclopentyl 2- met hanesul fi nyl - 5- net hyl - Skkpyrldofﬁwgmﬁﬁp%ﬁiﬁlen- 7-one

(0.7 g. 2.4 nmmol) from Exanple 10 and 4-(4' -.'V Boc- pi peraz¥nyl)-aniline

are dissolved in dinethylsul foxide (8 nL) and heated to 90C overnight. The
reaction mxture is cooled to. rooﬁﬁtenperature and partiti d between

wat er and ethyl acetate. Thg |c | ayer is washed with \9diun1hydrogen
carbonate, brine, ,L. , 0
; \ O oxidation ).\\N N o

G T

1. oxaziridine 12. ch-Pip-aniline

N\
_/
-z
3

-2

ot



20 and then dried over magnesium sulfate. Renoval of the drying agent and 6
Oct ober 2004 w0 01170741 PCTI UsOl /02657 -42- concentrati of Q%&%%QB“gi ves
the titled product as a yellow solid that is recrystallized fromwater and
acetonitrile (0.55 g, 45%9. 1H NNMR (400 IviHz, CDC13): S 1.45 (s,

9H), 156-1.87 (m 6H), 2.23-2.28 (in. 2H), 2.31 (s, 3H, 3.07 (m 41.1),
3.55 (az, 4H), 5.77-5.81(m IH, 6.19 (s. IH), 6.90 (d, 1H), 5 7A2-7.44 (d,
2H), 7.47 (s,wblm08u55 (s, 1H); M5 (M+l) 505.1. The Boc pefr@k@mbdsng group
is removed by stirring in a 1:1 mxture of trifluoroacetic

aci dl di chl oronet hane to give (Conpound 1). M X215C (dec). EXAMPLE 12

8- Cycl opentyl --S-ethyl -2-(4 poeraziir-1 - pl senyl wniiw) -3H pyridof2,3 10
aj pyrirnidin-7-one (Conmpound 193) H 1schémddycl op
ent yl anuno- 2- net hyl sul f anyl - pyri m di n-5-yl)-propan- | -ol.

4- Cycl opent yl ai ni no- 2- net hyl sul f anyl - pyri m di ne- 5- car bai dehyde (4.07 g,
17.1 mrnol) was dissolved in THE (60 ni) ufder nitrogen th cooled with an

ice 15 bath. To this ¢ ol ution BAB(13.4 L, < |, Aldrich 3M
in ether) was slowy fdged. Theereact V\ﬁSN}.&i;".pﬁ[rQ% lorJ15 minutes with
the ice bath still in . e reéctiMNon ciRed™n tt%# a smal | anount

of sat. ag. NH4ClI then p j tioned betwe wat'€iz and Et %Z%The | ayers
wer e separated, the organi | ayer dried r MySO4, and aftker filtration,
t he solvent was renoved in vacuo to 20 yield

1- (4-cycl opentyl am no- 2- net hyl sul f anyl - pyri m di n-5-yl)-propan-1-0l1 as an
n. 6 Cctober

oil (4.55 g, 99% whigh was used w thout further purificati
2004 CvO 111/711741 P%Fl%llllZGS' ' 43 g3 , g3
1- (4- Cycl opent y| amms ’%-/rrefhy‘F%ulf ny yrinidin.5 yl} -1-one
R3 . \S / (¥} _—:._‘.I,. \S i~ - 0
Q=K [
THF é oxaziridine
Q=HF
Q=Dr
cn,c, l




] - (4-Cycl opent yl anai no- 2- met hyl sul fanyl -P) ri m di n-5-yl) - p:rg an- | -gl ‘;\I;l 55
g, 17.1 mmol) was dissolved in toluene (80 nL) to which %ﬁfé‘fﬂ% 0@

oxide (3.72 g, 42.8 mmol, Aldrich <5 micron, activated, -85% was
subsequent|ly added. 5 The reaction was brought to reflex for 16 hours. The
reaction was cooled to room tenperature and filtered though a celite pad.
“The filtrate {Bapwwas concentrated in vacuo to yield thgRispdHEr as a
light yellow oil (3.79 g, 84% . 8-QulopentyL5-ethyl-2-nethytndfatryl-8H
pyrido f 2,3-djp Timdin-7-orie. Under nitrogen, a cooled flask with THE
(50 niL) was charged with 1lvaH (1.23 g, -3320 30.7 mmol, 60% di spersion in
mneral oil) to whic ‘qgﬂ&g]- ' . ﬂéﬂg e (6.09 ni, 30.7
mol ). The cool i ng b%ﬁﬁﬁiﬁs_remggg%ﬂﬁh%ﬁp e ?@gﬁglﬁ%ﬁ}’grnm&%a?sem%s stirred
at ambi ent t enpebayarigdandadditionglstepsemmlongd i pradypeeatiposnds susbmpassed bpf t he

1- (4-cycl opentyl &GEB&M&&WL%B&%&WMMM@@&&Q&W opan- 1-one (3.0
g, 11.9 mmol) in THE (70 nL) was sl ow y ‘added to the prefornmed 15 anion.
Then the reaction m XtSEPEviASchsmetiang 2; p4-substitaied pginodameggpyulfanyFhe reacti on

was cool ed 50 ropyHkiGiAPS-tabikachyacls ctabibd With M drfand@b@llic disholldOMen The | ayers
Conbi ned or gani B S FATEEA GRS IS RN L EPTSPOER SOBRRT MySO

-CO I ne or gani ¢ 5 : r ,
filtered, and coslcshol The Aabholis snbepentiooxidixed tatheRetynes Thel l@tondis thes 0l | d 1 esi due
was triturated w A es. to give a ite solid after filtration
. bl

-d] pyTi m di n- 7cosrespondin - - an B B-d]pydmidin-
pvrido[ 2, 34¢] pyr p iRk pfx88 Gyrintidin Ergﬁ?ng Fg@éd) s-dhasalued in CH2C12
(50 niL) ;nd 2 benzene- gul?ygnfl -été-p en?ﬁgo azi rﬁtg@nepqv\lgin agl ed. The -
reaction m xt ur ecammondelogsmatipergent, serhigs dersxempladi-bioprscesinmidaNB®. Then t he

sol ution was evapgy BhesylhlaMAsdRatve isHxiBzcam B¢ &PSpon@hd mek16Was added
and a white precipjtat . This precipitate was filtered and washed

formed. Thi, , .
with hexanes to V lP’ds‘i’s\*ﬂ‘fﬂﬂét’%‘f‘%‘Hﬂ‘(@ei‘?d@@%%aﬁmﬂfe@'@'&n@@%pentyI -5 -e
tlryl-7-o0xo-7, 8invehiiblsedipouqdyri do j2, 3-d]pyrimdin- 2 ylamno) phenyls
pi perazin ?'—:l - car box ,1i1c aci.d E{ggt.- butyl. ester. The sul foxi_dﬁﬁ, .30
8- cyel opentyl -5-et hyt ™2 “HEHkS "saﬂ?‘fsir?%“?n-s’ RS HEROOULOWPPRAS- #i di n- 7- one

(0.2 g, may be desirable to derivatize reactive groups such as amines, alcohols, and acids,

‘with protecting groups that are readily removed when desired. Such protecting
groups simply avoid unwanted side reactions. Use of protecting groups is common
in the art of organic chemistry, as described by Greeve and Wuts in Protective

20 Groups in Organic Synthesis, John Wilev and Sons, New York (2ﬂd ed, 1991).
Typical hydroxy protecting groups include either forming groups such as benzyl,
and acyl groups such as tert-butoxycarbonyl(Boc), formy!, and acetyl. Amino
protecting groups include benzyl, acyl such as acetyl, and triatkylsilyl groups.
Carboxylic acid groups typically are protected by conversion to an ester that can

25 be easily hydrolyzed, for example, trichloroethy), tert-butyl. benzyl, and the like.
| Some of the invention compounds have one or more chiral centers, and

thus can exist as individual optical isomers and mixtures thereef. Compound 246
(Table 1), for example, can exist as an RS racemate, or as the individual R or S
isomer. All individual isomers and mixwres thereof are included in this invention.

30 Individual isomers are readily prepared by a chiral synthesis, or by conventional

_ resolution techniques well-known to those skilled in the art.



6 Cctober 2004 wo ai na741 PCT!tJSQt/ 026f 7 -44- 0.654 mmlcg]CL

4-(4' - N-Boc- pi perazinyl)-aniline were dissolved in DMSO (56 9bez§|280‘ﬁeat ed
to 70C for 16 hours. The reaction m xture was cooled to room tenperature
and partitioned between water and Et OAc. The organic | ayer was washed with
brine then dried over MgSO4. After filtration and concentrate 5 in vacuo,
orange solid was obtained which was purified by columm chromatography to
yield the progcdises: a yellow solid (0.160 g, 47%. S

8- Cycl opentyl - 5- et hyl - 2- (4pi perazin-1 yl phenyl am no) - 8H
pyrido[ 2, 3-d] pyri m di n-7-one (235)-4-14-(S-Cycl opentyl.-5-ethyl -7-oxo-

7, 8-di hydr o-pyrido[ 2, 3-dJpyri m di n 2- yl at3d+ no) - phenyl ] - pi perazi ne-1I-carboxv

lic 10 acid tert- buty or o hane(2 m.), and
trifluoroacetic aC| dln(]aﬁ%&éﬁ{l was a %ﬂ?sﬁdpﬁ ?Lf{eﬁ"q‘e P¥S red at room
tenperature for R vot tofhgsonsthsgen fimitiag theunvewioairesdope ohgivittd e sol | d was
o785 '121dhﬁﬁsﬂ%?fédﬁ“£&ﬁ°ﬂ%‘““'“"’ﬁd@‘%“%ﬁﬂ%”f W™ 3 (0 o,
2.20 (m 211), 2Imemediates ytiliped in the synthcs weﬁqnvwnyncosxpm@ds(myueumnsd 10. (s,
211), 6.95 4d, 2|ﬂbm&&%r&ﬂso@é&)prep&eiﬁmﬁ%onuﬁ&élﬂgavﬁh 19 odoSnic | . 9. 76 (s,

1H): G N for C23H30NGO,- 21 TFA VI PLE 1 cetyl-pipera; in 1
y1)pl : enyl ani | nofBEWYES-§ ugng, ¥ hiiova gpniistic methgds. The disgiesutenr di n- 7- one
(Conpound 198) 26hid aﬂpﬁG&(ﬂdﬁMlMc&bW&fkreﬁdeﬂﬁoﬁﬂ{ngpﬂzeﬂé e 8lcB3fRe4 0. 075 g,
0.343 mmol) and %ﬁx)gl - 5- et hyl -
nmet hanesul fi nyl - g pyrl 3 d] pyrdm d| n-7-one 6 COctober 2004 wO
111/711741 PCTM $411/ 113657 -45- SN

. EXAMPLE 1

10 8-Cyclopentyl-6-fluoro-S-methtyl-2-methylsulfanyl-8H- pyr;do{2,3—d]p}nnudm-

7-onie

NaH (771 mg, 19.3 mmol) is suspended in dry THF (20 mL}), and the
mixture is conled to (°C in an ice bath. Triethy] 2—ﬂuoro-2-phosphonoacétate
15 (3.9 mL, 19.3 mmol) is added dropwisc with stirring, and the solution is stirred at
~ room ternperature for 30 minutes. A solution of 1-(4-cyclopentylamino-

_ 2-methylsulfanyl-pyrimidin-3-yl)-ethanone in drv THF (40 mL) is added via a
canpula, and the reaction mixture is stirred at 24°C for 12 hours. The reaction is
quenched by the addition of HpO (0.5 mL), and the THF is evaporated in vacuo.

20 The residue is partitioned between ethy] acetate and saturated aqueous sodium

. chioride. The aqueous layer is extracted twice with fresh ethyl acetate, and the
combined organic layers are dried over MgS04. After removal of the drying agent

- and evaporation of the solvent, the crude product is purified by chromatography
on silica gel (eluting with 20%-30% ethyl acetate in hexanes) to give the titled

25 compound as a colorless solid {0.61 g, 23%).



(0.100 g, 0.343 nmol) were dissolved in DMSO (5 nL) and heated to 70C for
16 hours. At this point, 20 ng nore of the aniline was add&dctehfd 2R84t i ng
was continued for an additional 4 hours. The reaction was cooled to room
tenperature and partitioned between water and EtQAc. The organic |ayer
was washed wwduEetiine then dried over MgSO4.  Fi | tr at i ramSmeh2657
concentration in vacuo gave an orange ‘'solid which was purified by colum
chromat ography to yield a yellow solid3£0.049 g, 32%. M 261-263C.
EXAMPLE 14 2-[4-((3R 4S)- Am noniei hyl -truoronmetkyl pyrrolidin-1 y!}
phenyl ami noJ- 10 8-cycl openty | -S- neER&MPLERpyri doj 2, 3-dJpyri r idin-7-one
(Conmpound 216) #@%, ki D ) SOk ilsid- g/ 2Q)0) 2
pyrrolidizi-3 yrgng‘}t"{llyl | @%ﬁoﬁﬁ?’lgﬁ%gy@}e}nt - b%j,{lf?iégt e[r“%hpmmm

((3S, 4S) - 4- Tri f | T#feonet hyl - pyrrolidin-3-yltnethyl)- carbamc acid
tert-butyl ester (1A g, 3.72 mol ), p-fl uorogptrobenzene (0.36 nL, 15 3.38
nmml ) and diisopropyl ethyl amne (0.65 nm, [3.772_mmol) were dissolved in
acetonitrile (10 nil.) and refluxed f @ F The solvent was renoved,
and the mxture was triturated w,th gxafies al d filtered to yield a crude
yellow solid (1.4 g). This produst~ ) in THE and treated with
Raney N ckel under a hydrogen atno#iphere until no further change in
pressure was observable. 20 Follomﬁﬁg r eno of the catal yst by
filtration, the product aniline was obtain by evaporation of the sol vent
and used wi thout further purification. ((3)7;
4?)-(4-(8-chlopentyB{Sdm&hby64?d@$amﬂwhzﬁfmbhmﬂmOhgpyrid0{2,3ha}fyriib)
idin -2 ylamnoj .phe . h.iflu i gt roH in et - car bam
c acid tert-but 3}1""g@f’@&"}'ﬁ’?ﬁl}’?j“ﬁ?@g}%g)o?%‘-"(‘ﬁffiﬂﬁ @“H’rﬁeeﬁﬁﬁ)’[%e t ober 2004
wo  oi noml PCTIIJstitrdpie@dsulfonyfoxazifiine (0.65 | 2fanmok tieyissqlyedinCHeCH- 3-

yl met hyl ] -carham.¢c acid tent bu%yl‘ester and .
(20 mL) and stirred for 12 hours at 24°C. Following evaporation of the solvent,

i

the crude product is purified by silica gel chromatography (eluting with
10 80%-~100% ethy] acetate in hexanes) to provide the sulfoxide product as a white
solid (0.55 g, 86%). ‘ T

EXAMPLE 3
4-[4-(8-Cyclopentyl-6-fluoro-S-methyl-7-oxo-7,8-dilkydro-
pj;iido[.?,3—d]pyrimidin—2;ylamina)-phenyl]—pz‘perazine—] -carboxylic acid tert-

15 butyl ester
CH,
N= ! = F
=N
| 5
=
N
0" O



8-cycl opentyl - 5-net hyl - 2- net hanesu3finyl 8H pyrido[2, 3-d]pyrimdin-7-one
were coupled and deprotected as previously described for & 2994 CHN |
for C75H29N601F3 + 1.6 TFA. np X130C (dec). EXAMPLE 15 8- Cycl openryl--S
nxet hyl -2- (412-(4H-[1,2,4]triazoi-3-ylsulfanyt)-ethylj-

phenr yl anunowmHrsgr i dof 2, 3-d] pyri mi di n- 7- one ( Conpound PR2&uledstS N LH 4
[ 2(4H[1,2,4]i'ia-oL3 ylsu fanyl)-ethyl]- phenvlanmne. To a suspension 10
of hexane rinsed 60% sodi um hydri de (0. g), in dinethylformamde' (5 m)
at 0C, was added a solution of 3-nercapto-1 2,4- triazole (2.0 g) in

di rnet hyl f onnani de G{Ucmmlﬁ-ﬂmmtﬂ-mﬁbanmﬂw-&ﬂﬁtbm 8t es . 4-

nitropl | enet hyl xture was
stirred at roompyh&mg;g ure:in1il %%g?g%&%@%r&g%ﬁ?%% acld (70 mL)
was added and tf@eBma]qﬂ@@%l@eM& Lidmmeb) prg sespended inH dellieede(f mbd her (3 x
100 nL), and thean@ﬁ%d'l@ﬁﬂ%ﬁ@ﬁ%ﬁrs%ﬁﬁr@%@m%% §&ﬂg‘§?&dﬁa@ ,%0 dryness.

The resulting solid was_ collected washed di et 2 x 10 n)
and dried o vyi éFlﬂpeﬁ‘i'éePﬁ@ﬁ%ﬁ’b@h%ﬁé‘lﬂaFMEFmﬁedth-(‘:ana@rwhibhtheM—I: 251;

VH 248.9. A sol [ o duced usi ng Raney
Ni ckel (0.5 g) a%hﬂ{/%%uéée%cléﬁéﬂw& @thﬁrﬁm Q&bﬁg‘é‘%he sagrr“g %ﬁwas

concentrated t o saaird aguaogs iPFl\i}Fﬂdmtat’Pem’fW ffheorc@nﬁemdi s¢i0ra88 aghwas8: M},

221; ME-, 219. 3m@y), QR@iRby vitP sabRididiqueinl Sivar dufbitad, e ditid dv@zol - 3- vl su f
arvvl)-erhvl J- phenyl am no) - 8H P3ti do( 2, 3-dJpyri nudi n-7-one. A sol ution of
8- cycl opent yl - Smhysirdug MgSOxethk sakeegll évapgthted land fhy rasidod i2 pBifield Pysilicai di n- 7- one

0. 02 2(4 obe 004 PCTLuSu 11119657 - 47-
19500 2 001 24 6] oty B movide e dhd Phrrvenad 256 v eobd 02 & [
tri fI uoroacetl c 4atd)d

EXAMPLE 4
8-Cyciape_nt.yl—tf-ﬂuoro-.f-methyl-z-(4-p:jrerazin~1—yl—phenylam:‘no)—SH-
pyridof2,3-d]pyrimidin-7-one

| CH,

N=

e A

.

N
|

15 H
4-{4-(8-Cyclopentyl-6-fluoro-5-methyl-7-0x0-7,8-dihydro-
pyrido[2,3-d}pyrimidin-2-ylamino)-phenyl]-piperazine-1-carboxylic acid tert-
butyl ester (0.23 g, 0.44 mmol) from Example 3 is dissolved in a 1:]1 mixture of
trifluoroacetic acid (TFA)/CH2Cly (20 mL) and stirred at room temperature for
20 1 hour. Evaporation of the solvents, followed by the addition of anhydrous diethyl

ether, gave an orange solid (compound 34) that is collected by. filtration (0.21 g,
74%). Mp 254-255°C.



(0:06 nL) in acetonitrile (2 nm.) was heated at 80C for 18 hours. The
reaction mixture was cool ed and the solvent removed in vaB&soher RP&hdi um
hydroxi de (4 niL) was added and the aqueous phase was extracted with
diethyl ether 5 (3 x 4 nL) ; sodiumchloride (20 ng) was added after the
first extractWOAl?0Me aqueous |ayer was acidified to pHOUSaMIeExtract ed
wth a mxture of ethyl acetate/ di chl oronethane (9:1) (3 x 4 nL). The
conbi ned ethyl acetate/dichloronethanesgxtracts were concentrated to
dryness and purified b col utm chr omat ogr aphy usi ng a gradi ent of ethyl
acetate 60%to 1@@9332’7?1‘%@51-3%%@91@1Cdﬁa%!em‘f-&;il\bhl@ﬁ- Founal: 6#83pHi at e
fractions yiel deg ?égq gﬂd 222 (0.014 g). 1H NMR (d6-DvsO: 8 1.58 (2H,
M, 1.7 (2H m, 38U in),

2.2(2H, m,2.38(3H,s),2.9(2H,m, 3.4(211,rn),5.7(1H,s),5.9(114, m,
7.18(2H.d,1=9),7.6(2H,d, 1=9), 8. 78 (1EkaMpLE £FXAMPLE 16 15 8- Cycl opentyl

-5-nmethyl-2: j4-(1HC 1,2,4Jtriazaol -3 | si df anyl } .phenyl am rnoJ-8l _
pyri dof 2, 3- 4j pyr %Wﬂi‘ﬁsﬁﬂ%ﬂ@df@fﬂﬁém ”Zﬁwawﬁngoﬁﬁ'ﬂlplﬂ‘ﬁ"ﬁzol -3
yLsul fanyl )3 phei pyhéam ne. To a suspensi'on of . hexanes rinsed 60% sodi um
hydride (1.16 g) in dinethylformamde (10 nj)J) at 20 0C was added a

solution of 3- nercapro-1,2,4-triazole (4.0 in di net hyl f or mar ni de (20
m.) dropw se. After 20 m nutes, 1-fl Bsben7ene (5 g) in

di met hyl formani de (20 nL) was added, Jandjjt he [reaction mixture was stirred
at roomtenperature for 2 hours,Hg QLmhaéG@L 15 hours. | M
Hydrochloric acid (100 nL ) was added, and tlhe solid was coll ected and
dried. A 25 second crop of solid (2.1 g) wag~recovered by crystallization

fromthe nother 6 October 2004 wo 0117074 |tJS01/ 0265" -48- |iquors.
To the conbined solids was added di chl oronetttane (300 nL) and 1 M sodium

hydroxi de (200 nli). TBi€ycldiingiisoietiybl-RRmeIsRsyifiH-phRb2exdjbaghier- - W th 1 M
7-one (1 g, 3.64 mmol) is dissolved in dry DMF (15 mL) and
N-bromosuccinimide (0.97 g, 5.43 mmol)} is added followed by benzoylperoxide
10 (0.13 g, 0.5 mmol). The resulting solution is stirred for 12 hours at 24°C. The
mixture is then partitioned between ethyl acetate and H>O. The organic layer is

washed with HpO, and then with saturated aqueous sodium chloride solution and
dried over MgSQ04. Removal of the drying agent and evaporation of the solvent

gave the desired fifle product (0.86 g, 66%) which is used without further
15 purification.



sodi um hydroxi de (100 nL). The conbi ned aqueous phases werg extracted with
dichl oronet!lane (2 x 300 nL) then acidified to pH =1. Th8 &94%12P8% ned
was 5 collected and dried to yield the nitrobenzene derivative (1.96 g).
This product was reduced using Raney N ckel and hydrogen in

tetrahydrof unemoyd®® nl). Foll owi ng renoval of the catal pstuseidgsrsanpl e was
concentrated to dryness to yield the desired product (1.7 g), Ms:

VH=, 192. 4; Me-, 190.0. 8-Cycl openryl -5- rrethyl 3 [4-(1H fl1,2,4]triazol -

yl sul fcnyl) 10 phenyl am no ] 8prr| do[ Z; 3% d] pyri m di n- 7-one Thi s-
conpound was pr epar ed from4- EXAMPLE 6

IH[1,2, 4]triazol ul ym.ne an cyclopentyl 5- net hyl -
2- et hanesul f nyl %ﬁ%i]‘? #ﬂyﬁwﬂyﬁa@fmzw gﬁ’e" 'EW'I"H@'ﬁ'ﬁ’ocedur e of
Exanpl e 15 to gi peidefi3pljpminidind’-atdNVR (D6-DVSO) : 8 1.58 (2H, m), 1.75

(2H,"m), 1.90 (21-1, in), 2.2 (2H m), 2.38 (HsH s), 5.82 (1H, ), 6.20
(1H, s). 15 7.4 (2H d, J = 9), 7. 73 (2H, q,2J = 9), 8.85 (1H _bs), 8.82

(I'H, s). EXAMPLE 17 S- Cycl opeutyl - Bbxo- 2- (4-poerazin-1 vyl

4-[ 4(6-Brono- 8-cycl opent yl - 5- net hyl

1, 2- bi s(di phenyl phosphi no) - propaneS¥64 ng, 0.155 nrnol), and triethylam ne
m xture was heated to 100C and sti for 14 hours, then allowed to cool

\
plieiiyla)niao)-7,8 -dilrydro- p¥-|” d L2, -d] pyr bni di ne- 6- car boxyl i c acid
met hyl ester (Conpound 224) 0 O H '
7- 0x0-7,|8-di hydro
pyrido[ 2, 3-d] pyri m di n-2-yl am no) - yl] -razi ne-1-carboxylic acid
tert-butyl ester (300 ng, 0.515 Pd Ac)2 (23 nmg, 0.05 mmol),
(0 1 Snm, 1.29 mol) were conbi ned i n met hanol and pressurized to 500 PSI
in 6 Cctober 2004 WO 01/ 7074/ PCT/EQMOZGS? -49- CO gas. The reaction
rre
to 24C Evaporati on of the sol vent ol l owed by chromat ography

5 6-Bromo-S-cyclopcntyl-S-mcthyloz-methylsulfanyI-SH-
pyrido{2,3-d]pyrimidin-7-one is oxidized as described in Example 2, The
sulfoxide is reacted with 4-(IN-Boc-piperazin-1-vl)aniline as described in
Example 3. The N-Boc protecting group is removed by hydrolysis as described
above for 8-cyclopentyl-6-fluoro-5-methyl-2-methylsulfanyl-8H-

10 pytido[2,3-d]pyrimidin-7-one to provide 6-Bromo-8-cyclopentyl-3-methyl-
2-(4-piperazin- 1 -yl-phenylamino)-8H-pyrido{2,3-d]pvrimidin-7-one
(compounnd 358). Mp >200°C {dec).

Ca3Hp7NgOBr 1.9 TFA: Caled C, 45.90; H, 4.15; N, 11.97. Found: C, 45.53; H,
4.09; N, 11.76.

15 EXAMPLE 7
1-(4-Cyclopeniylamino-2-methylsulfanyl-pyrimidin-5-yl)-cthan-1-ol

CH,

N/
Hac\s/'%N |



on Si 02 (4510-50% Et OAc in Hexanes) gave a yellow oil. Thi
dissolved in CH2Cl12 (10 nL) and treated with 2 MHO in d?&%@ﬁe\ﬂgﬁ%r (10
m.) at room5 tenperature. A white precipitate formed. After stirring for 3
hours at room tenperature, the solvent was evaporated. The residue was
re-suspended M@ wydr ous di ethyl ether and filtered to misetdeesttitl ed
conpound as a yellow solid (34 ng), np 195-205C. IH NWVR (d6-DVSO): & 1.52
(br s, 2H),1.71(br s, 2H), 1.82 (br s, _?_—i), 2.14 (br s, 2H), 2.30 (s, 3H),
3.18 (s, 4H), 327(s 4H), 3.76 10 (s, 3H), 5,8 (s, 1H) 6.96 (d, J = 8
Hz, 2H), 7.53 (d, J +@y419pcmxlaanm09 n@@a(l@ul&w—pm@xd@m S(Q;boaaldc)lydd}) 97 (s,1 H).
EXAMPLE 18 The fg“ W&Qnﬁ&ﬂﬁ@i&&ﬂédﬁ&&mﬁﬂ&&?@ glig #@ﬁ&g&%@ord' ng to
to 17 an

the procedures escrl bed in Exanpl es ated in Schenes

1 and 2: 15 (a) f® qebﬂ%mklhslrarzdmn w;fioa@rqsléirdrmthﬂ

%’ICOphenyljaT') nog ehe (d mmymm&wﬂmem )L bdabl QRGREE foraci d sal t
oun 0 ee

(1- wt hyl et Hyl) ﬁhﬁﬁ"t b&%PW“ﬁ““’bﬁ@Hﬁ%‘ﬁ@)ﬁsﬂFﬂ pyrido[ 2, 3-

cSi] gr: m di n- I7 onembﬁﬂbfnaumw&);uwmm?}fﬁﬁﬁﬁ cﬁﬁ?@%and&l@nﬁéﬁﬂhonedsbetween g
- Cycl openty ro-3- net enyl am no) - SH- pyrido
[2,3-d) pyrim di n-7-0h¢ %gorrpo h %f?mfrafcpmxmgmc{%eaq“eouszay”’s

8- (1- Met hyl et hyl exifactza Wit lethgl-atetaté. ThegombBied drpanivyldysisareywaldriih-bine
pyri do[ 2, 3-d] pyri } AL [nfa%QEHBQ 4) . L

8- Cycl ohexyi - ﬂ %O% uor o -%ﬁﬂw'h h@"ﬁ W%orﬁeﬁto r%?—?—“%S

pyri do[ 2. 3-1d] pyr mﬂumiqeﬁﬁeﬁt@dmamﬁé)nm((ﬂ)wg, 90%). IH NMR

T PR i B sl v

8- Cycl opeut yl - 5- I'mt)l(wIsﬂ)';4[34-—4(44(rﬂ,rmpar69-)4l7ﬂl(1991m26 43-6.30 (d, 1H), 7.57 (s,
1-y1) phenyl am no] - 8Hpyri do[ 2, 3-d] pyri mdin-7-one trifluoroacetic-acid salt
30 (Conmpound 7), 1 235-237C; 6 Cctober 2004

EXAMPLE 8
15 I-(4-Cyclopentylamino-2-methylsulfanyl-pyrimidin-5-yl)-ethanone -

CH,

N/
HCL JQ-N

1-{4-Cyclopentylamino-2-methyisulfanyl-pyrimidin-5-yI}-ethan-1-ol

(1.09 g. 4.3 mmol) from Example 7 is dissolved in 100 mL of dichloromethane.

The solution is purged by bubbling nitrbéen gas through it for 2 minutes. To the
20 reaction solution are added, in order: powdered molecular sieves (4 angstrom),

N-methyl morpholine oxide (1.07 g, 8.6 g), and tetrapropylammonium

perruthenate (0.227 g, 0.645 mmol). The reaction mixture is stirred at 24°C for

2 hours, and small amounts of additional catalyst are periodically added. The

reaction mixture is then run through a silica column (1:1, ethyl acetate:hexanes) to

25 yield the titled compound as a light yellow solid (0.74 g, 70%). 1H NMR



WO 0! 170741 PCCI USU 11112657 -50- (h) 8-(I N@thylethyl)-S-EE%Eﬁé-%-é4-
4- propanoyl | xperazin 1-yl) phenyl am no] - 8H pyri do[ 2, 3-d] pyr 299 ne
(Conpound 8);- (i)-
8- Cycl ohexyl - 5- net hyl - 2- (4pi perazi n-1| -yl - phenyl am no) - SH
pyri do[ Z3-d] pyxi xni di n-7-one (Conpound 9); 5 (j)
8- Cycl opent yl whop®tdiy! - 2- (4pyri dyl phenyl am no) - SH pyri defgushmaddyr
i ani di n-7-one (Compound 10); (k) S-(1
Met hyl et hyl ) - 5- met hyl - 2- (4- pyri dyl phenyl am no) - 8H
pyrido[ 2, 3-d] pyri m di n-7-one (Conpound ff@i (1) :
8- Cycl opent yl - S (b iz EoEHf:3 RIIL N9, 60, tids kAN s vl B, 10 |
pyrido[2,3-d]pyrimdin-7-one trifluoroacetic acid salt (Conpound 12), 'np
>195C (dec); () 3H), 4.47-4.53 (m, 1H), 8.53 (s, 1H), 9.21 (s, 1H); MS (M+1) 252.2,
8- (1- Met hyl et hyl ) - 5- net hyl - 2-[ 4- (3- am nopyrrol i di nyl) phenyl am no] -
8H pyrido[ 2, 3-d] pyri mdin-7-one (Co mémﬁg), np >227-229C; (n)
N-(1-{4-[(8- cyclopentyl-5-nethyl 7-0 - 3ropyridino(2,3-d]- 15
pyrimdin 2-yl)) sCrelafepinbivuiellylas-mediylsalfaryBIRipyridd [ 23-dipyrahilil Rereanar ni de
(Compound 14); - (o) N-(21-{4-[(5 nethyl-
S-(1-net hyl et hyl)-7-oxo(S- hydropyri dino[ 2, 3- TE pyri m di n-2-yl))am no] phen
} pyrrolidin-3-yl)-3,3-dinet hyl but anapiLge’ K npound 15); 20 - (p)
8- Cycl opentyl -5 -net hyl - 2-(3-chl oro- 4- pi peffazi -1 -yl - phenyl am no) - 8H
pyrido[2,3-d]pyrimdin 7-on e GQQQB 234-237C; (q) 8-Cycl ohexy
-5 nmethyl-2-(3-clrloro-4piperazin-t-yl-phe 1 NO) -
8H pyrido[ 2, 3-d] pyri m di n-7-one ( Conpound (r) 8-(1-Methylethyl)-
5- met hyl - 2- (3-chl or 0- 4- pi perazin-1-yl - 25 yl am no) - 8H
pyrido[ 2, 3-g] pyri m di n-7-one (Conpound 18); ) 8-Cycl opentyl -6
fluoro-5-met hyl - 2- (3 ehleQtRes nRk RS EED tewalidrofuran (50 mL) is charged with

sodium hydride (1.05 g, 26.3 mmol, 60% dispersion in mineral oil) under

nitrogen, and 1.0 g of triethy] phosphonoacetate is added. The cooling bath is

removed, and the mixture is stirred at 24°C until it becomes a homogeneous

10 solution. The solution is diluted by the dropwise addition of a solution of
1-(4-cyclopentylamino-2-methylsulfanyl-pyrimidin-5-y1)-ethanone (3.0 g,
11.9 mmol) in tetrahydrofuran (25 mL). The reaction mixture is heated to reflux

for 2 hours. The reaction fnix_ture is cooled to 24°C, and diluted SO mL of water

and 50 mL of ethyl acetate. Following separation of the layers, the organic layer is
15 dried over magnesium sulfate and concentrated in vacuo to near dryness, Hexane
is added, and the solid is stirred vigorously for 5 minutes before being filtered to
yield the titled compound as a light pale orange solid (3.01 g, 92%). IH NMR
(400 MHz, CDCl3): 8 1.63-2.36 (m, 8H), 2.38 (s, 3H), 2.59 (s, 3H), 5.84-5.93 (m,

1H), 6.39 (s, 1H), 8.66 (s, 1ED).



phenyl am no) - 8H pyri do[ 2, 3-d] pyri m di n- 7- one ( Conpound 19)'(5t3

S-Oyel ohexyl1-6- fl uoro-5-net hyl - 2- ( 3- chl or o- 4- pi per azi n- 1- §|Qctober 2004
phenyl am no) - 8H pyri do[ 2, 3-d] pyri m di n- 7-one (Conpound 21); 30 (u)

8- (1 Met hyl et hyl )-6-fl uoro-5-net hyl -2-(3-chl or o-4pi perazin-1-yl -
phenyl am no) - 8H pyri do[ 2, 3-d] pyri m di n-7-one (Conpound 20); 6 Cctober 2004
Wo 0i n4741 PClWdiRAdsdil41265' -51- (v) 8- Cyclopentyl-5  peruseimest

nmet hyl - 2- ( 3- chl or o- 4- nor phol i n- 4-yl - phenyl am no)

SH-pyrido[ 2, 3-d] pyri m di n-7- one (Conmpound 22); (w) 8-(1

Met hyl et hyl ) - 5- net hyl - 2- (3-chl or o- 4- nor pfibl i n-4 vI - phenylanino  -8H
pytido[ 2, 3-d] pyrimdin-7-one (ConpourgikAMPLE 8 (X) 8- Cycl ohexyl -5

- met hyl - 2- (3- chl oy Q- 4- nor,phol | n- 4-yl - phenv i ng) - 8H pyr.ido[ 2, 3-

d] pyri m di n- 7- ond- ﬁfﬂ?d%""f}d‘}",“‘t’ ’“3'—”(‘?‘%)1%3’6?’6@&:‘”1’1"""“""'7'0"e

[ 4- (3-nor phol i n-4-yl propyl ) pi peridyi] phenyl )agni no) - S-cycl openty

| - 5- met hyl - 8- hydr opyri di no[ 2, 3=d] pyri m di a 7{ohe (Conpound 25); (z) 2-({3
chloro-4-[4(3 nopholin-4-yl propyl) pi paet envl }am no)- 10 8-(1;

met hyl et hyl ) -5 - net hyl - 8- hydr opyrli_lq.j nol[}2, 3i d] pyri m di n-7-one (Conpound 26);
(aa) 2-({3-chloro-4-[4-(3-norphol§{irsd- YNPr 0NV Fgi peri dyl ] phenyl ) anni no) -
8- cycl ohexyl -5 net hyl - 8- hydr opyri di nﬁ 2 pyri m di n-7-one (Conpound 27);
(bb) 2-((3-chloro-4-[4-(3-piperaziny 3y peri dyl ] phenyl)am no) 15
S-cycl opentyl -6- fluoro-5-nethyl -8-hydropyr no[ 2, 3-d] pyri m di n-7-one
(Conpound 28); (cc) 2-({3- chloro-4-[4-(3 '
pi per azi nyl propyl) pi p&[jydy]bchﬁh&-ﬁéibhﬁl%ﬂ!ﬁﬁlsﬂfanyl%ﬂ-p)ﬁdoﬁ,3-d]pyrimidin-

8- (1- et hyl et hyl ).; 6-£] uor,0:,5- | 8- h, ydr rigdinol2, 3- yrisni di n-7-one
( Compound 23); 2(7‘911_Cd'(? a&&ﬁx?(?%&%ﬂﬁwle}é g@%&(z in dic oromeg]m%

pi per azi nyl pr opyl() pinplp eidiy}-irpiseifphingisulfoay)-3-Breaplolaoiidy is-abdell | Ther 0- 5- net hyl - 8
hydropyri dino[ 2, %éag&&)nynrﬁl edllsggrz:a%T for 12 hours, and then the solution is passed

through a silica column (2% MeOH in CH>Cl») to yield the titled suifoxide as a

white solid (0.67 g, 64%). LH NMR (400 MHz, DMSO-dg): & 1.53-2.19 (m, $H),
10 2.45 (s, 3H), 2.87 (5, 3H), 5.75-5.84 (m, 1H), 6.64 (s, 1H), 9.19 (s, 1H).

EXAMPLE 11
4-[4-(8-Cyclopentyl-S-methyl-7-0x0-7,8-diliydro-pyrido{2,3-dpyrimidin-
2-plamino)-phenylf-piperazine-I-carboxylic acid tert-butyl ester

B
CH,

@

O

15 8-Cyclopentyl-2-methanesulfinyl-5-methyl-8H-pyrido[2,3-d)pyrimidin-
7-one (0.7 g, 2.4 mmol) from Example 10 and 4-(4-N-Boc-piperazinyl)-aniline
are dissolved in dimethylsulfoxide (8 mL) and heated to 90°C ovemight. The

reaction mixture is cooled to room temperature and partitioned between water and

O

ethyl acetate. The organic layer is washed with sodium hydrogen carbonate, brine,
20 and then dried over magnesium sulfaie, Removal of the drying agent and



(Conpound 30), np X80C (dec); (ee)
2- ({3- chl or 0- 4- [ 4- ( 3- pi per azi nyl propy! ) pi peri dyl | pheny1) anP feder 2004
8- cycl opentyl - 5- net hyl - 8- hydropyri di no[ 2, 3-d ] pyri m di n-7-one (Conpound
31); 25 (ft) 2-({3-chloro-4-[4-(3-p
i perazi nyl pr ow@leymrdderi i dyl | phenyl ) am no) $- (1- net hyl et hBgTyusBimeayt hyl - 8-
hydr opyri di nof 2, 3-d] pyri mdin-7-one (Conpound 32); (gg) 2-({3-
chl oro-4-[4-(3-piperazinyl propyl ) pi peri dyl ] phenyl} amino)- 8-cycl ohexy |-5
nmet hyl - 8 hydr opyri di no[ 2, 3-d] pyri m di n-7-one (Conpound 33); 30 (gg2)
8- Cycl opeat yl - 2 cqndentrptiondn veepegiveshe\titlodpraduches adsllowsdif ot 6- 5 net hyl - SH
pyrido[ 2, 3- d] pyrimgdi.n-.4-one. trifluo at _ np
254-255C 6 Oct oﬁ&?’%ﬁﬂ%mﬂﬁimﬁ%a@g%ﬁﬁ%%ﬁﬁw%(ggs) 8 -
Cycl opentyl 2- [ ¢Dglzpkerladsi(s-9H),1I55-1.87{mneHDaA 222 Gu,l2H 231 Bs, 3H),

hvl - : _ At ety ;
mto Zzoﬁg p{[}'h;j OL &y B2 ALBSLds T il S5 P08 . bl 6480315 53 &, bifompound 35),
8- %/cl opent gl - ﬁ lﬁr.4z-(f.3451;glime.t4h§sl }H)id nes @ZM—D%M$MH}]§M.gﬂaﬁlﬂoaﬁ]mecﬁng
6-fl uor o- 5- met hyl - SH ridol 2, 3-.dlpyrimdin-.Z-one rochl ori de
(Conmpound 36), nPoRY °vfﬁ’§5%§m@3§fb4 g%wf’ﬂ?ﬁt‘%"ﬂ’ oro-4 piperazn-1
yl - phenyl ani no) - EeidréithiyrbmetBide po/gived Cp@pdmd ) p pi 2t SO (dec).- one ( Conpound 37);
(jj) 6-Bromp -8-cyclopentyl-2-[4-(3,5-dimethyl piperazin 1 yl)- 10 .

phenyl am no ]-5-nethyl-8H pyrido[2, 3-d rimdin-7-one hydrochl oride
(Conmpound 38), np>230C, (kk) 8- Cycl gﬁé%ﬁlé-fl uoro-2-(3 #l uorO 4

pi perazin-1 y | - piRGEypeRBl-beigh2-(PiseRidit-piteniitiineifiRrdicdlopy | mi di n- 7- one
( Conpound 39); (mg} -gmm-'g-cg/cl opent yl -$ﬂ2-(3-fl uoro-4 -piperazin-I -yl

- phenvl ani A8) - 19?5!%%41%4%@%?% ) 3-d] pyri midin-7-one (Conpound 40);
e
’k\N’\N o)

BN I
8
H

1-(4-Cyclopentylamino-2-methyisulfanyl-pyrimidin-3-yl)-propan-1-ol.
4-Cyclopentylamino-2-methylsulfanyl-pyrimidine-5-carbaldehyde (4.07 g,
17.1 mmol) was dissolved in THF (60 mL) under nitrogen then cooled with an ice
15 bath. To this clear solution EtMgBr (13.4 mL, 40.3 mmol, Aldrich 3M in ether)

was slowly added. The reaction was stirred for 15 minutes with the ice bath still in
place. The reaction was quenched with a small amount of sat. aq. NH4Cl then

'pa.rtitioncd between water and EtOAc. The layers were separated, the organic
layer dried over MgSOy4, and after filtration, the solvent was removed in vacuo to

2 yield 1-(4-cyclopentylamino-2-methylsulfanyl-pyrimidin-5-yl)-propan-1-ol as an
oil (4.55 g, 99%) which was used without further pmiﬁcatioﬁ.



(mm) 8-Cycl opentyl - 2-[4-(3, 5-di nethyl -pi perazin-I-yl)- phg§§%%§%ﬁ%b
5-net hyl - 8H pyrido[ 2, 3-d] pyri m di n-7-one hydrochl oride ( Qﬂ (nn)
2-(3-Chl oro-1--piperazin-|-yl-phenylam no )-S-cycl opentyl -5-ntt hyl -
SH-pyrido[ 2, 3-d] pyri m din-7-onc (Conpound 42); 20 Coo)

2- (3eChl or o- 4w memmzi n-1  yl - phenyl am no) - 8- cvcl opent yl - Bethisaones~

S-met hyl - 8H pyrido[ 2, 3-d] pyri m di n-7-one (Conpound 43); (pp)

6- Brono- 2- (3-chl oro -4-piperazin-|-yl - ph%_ylan1no) 8- cycl opentyl -

5-nmet hvl - BH pyrido[ 2, 3-d] py-rim din -7-one (Conpound 44); (qq) 8

- Cyel opent yl - 5- et hyl I%—@elommphmtnpd—mwsuamﬁwhmﬂmmg)l)-.;&bj:anzam
ido[2, 3-d d
Dy gL 2 301 Py T | gonkieBfink bl RUBRGEN Al fin LSRR 405
- met hyl - 2- (4- nor pWWﬂW%@W¢ﬁ@MﬁWﬁMﬂM¢SSM@W| m di n-7- one

( Conpound 46) ; Aldrich <5 ctivated, ~85% )
cycl opentyl - 5- met%)_’l2 2- (4- m)rphol I n- Imcr\(;m’-ap ver?d% °)nw3ssu sequently added.

8H- pyri dof 2,33- d] pheireastion was prought fo refarforo\é e regtjorf wesicogeddpatonpent vl
-2-(3-fluoro-4-- e And'iiterdaIRAYH 260BIe. Thd Mirdtythen Wstchhitbddh 2r 3

-d ri mdin-7-one u t 004 wo ol na741 PCTI USU
IA]l%57 -53- (uu) gﬁ%tﬂc!’m‘?‘)““ah& Woﬂ(399g,84%

8- Cycl opent yl - 6-fl uoro- 2- (3-fl uoro-4-nor phol i n-4-yl - phenyl am no) :
5-net hyl - 8H pyri do[ 2 83-ydlppapti-fretdtilri-rietiyisalfgriot midel 243 pyrifmidin-7-68d3r ono- S- ¢

ycl openty3 2-(3- fbgdzm?égcnpwgoaﬂﬂk&l&ygggda@%whﬂ@&m%ﬁ%w ; SH

pyndo[ 2, 3-d] pyrim one npoun
2- (3- Chl or 00%4- mor Pk ﬁhﬁﬂwmwwmw}pW@mwﬁmﬂ '
5met hyl - 8H-pyri d @s&oﬁﬂa&ya&e@@m—iomﬁon(ﬁ@maaﬁgmﬁ&mwe&a&tﬁé Chl oro- 4-

mor phol i n-4-yl  phenyl am noéy cI 0 ent;r/tté1
5- et hyl - 8H pyri d‘iﬁf°2'°’3m”6‘fb Pfreﬁjm}a?}ﬁmg digsplyyd. A

6- Br onD- 2- ( 3- cht Ogolutioffof Ry ptuodyclopeﬂrywmrmkuewhﬁsmfm@}py&xﬁaﬁb@%%pﬂ-
1-ope (3.0 g, 11.9 mmol) in THF (70 mL) was slowly added to the preformed

15 anion. Then the reaction mixture was brought to reflux for 60 hours. The reaction

was cooled to room temperatuie and diluted with water and EtOAc. The layers
were separated, and the aqueous layer was extracted with EtOAc. The combined
organic extracts were washed with brine, dried over MgSOy, filtered, and

concentrated in vacuo to give a waxy solid. The solid residue was triwrated with
20 hexanes to give a white solid after filtration (2.67 g, 66%).

8-Cyclopentyl-5-ethyl-2-methanesulfinvl-8H-pyrido[2, 3-d]Jpyrimidin-
7-one. §8-Cyclopentyl-5-ethyl-2-methylsulfanyl-8H-pyride[2,3-d]pyrimidin-7-one
(2.57 g, 8.88 mmol) was dissolved in CHyCly (50 mL}), and 2-benzenc-sulfony}- -
3-phenyl-oxaziridine was added. The reaction mixture was stirred for 16 hours at
25 room temperature. Then the solution was evaporated in vacuo to give an orange
oil. EtOAc was added and a white precipitate formed. This precipitate was filtered
and washed with hexanes to yield a white solid (2.12 g, 78%).

4-{4-(8-Cyclopentyl-5-ethyl-7-ox0-7,8-dihydro-pyrido[2, 3-d]pyrimidin-
2-ylamino)-phenyl]-piperazine-I-carboxylic acid tert-nayl ester. The sulfoxide,
30 $-cyclopentyl-5-ethyl-2-methanesulfinyl-§H-pyrido[2,3-dlpyrimidin-7-one (0.2 g,



10 5-net hyl - 8H pyri do[2 3-d] pyri mdin-7- one (Conpound 53)
S- Cycl opent yl - 5net hyl - {4-14-(2,2,2-trifluoro-ethyl)-pi p@éﬁézﬁ?rzgm

yl ) phenyl am no} - SH pyri do[ 2,3-d]pyrimdi n-7-one (Compound 54), np
198-199C, (aaa) 8-C cl opentyl -6-fluoro-5 nethyl

2-{4-[4-(2, 2, WOu0rT0f4t yor o- et hyl ) 15 pi perazi n-1-yl ] - phenykcarisemeipss8H

pyrido[ 2, 3-d] pyri mdin-7-one (Conpound 55); (bbb)

6- Brono- 8-cycl opentyl -5-nmet hyl -2-(4-[4-(,2, 2, 2-trifluoro-ethyl)-

pi perazi n.l-y!] phenyl am no}-8H pyri do[ 2,"3-d] pyrvni di n- 7-one ( Conpound 56);
(ccc) 8-Cycl openﬂﬁﬂrﬁmﬁeﬁdwfmwﬁlwmmapﬁmmmbsguﬁpﬁDpf,sb) pi peridin

1-yl]-ph | & di t t at 20
(Compouna 573 b Heged el 767Gt | M ot bl S By |
phenyl am 116} giey ““““*’“‘“‘“""’.”“‘““W‘“‘m“m°’g?°;§”““ni 230C
Feeegl 6- Br onp- 8- CyC do‘giglrl“"t%)‘/l B -‘Brr%?hwl w‘fg?ﬂ %?P%g% ?ﬁ'cﬁ'-lgf-&w -plroopyl )-
Elg;)erl ?:c ?t )15§I amlmﬂ@)td%@ﬁﬂd%ﬁhwﬂwﬁﬂﬁieﬁl&ﬂ- o‘nle. (mnF;)und

- in-4-yl-pro
pi peridin-1-yl]- ;ﬂ‘gﬁﬁ%g\é*’ o}y’wg-'!{}ypgf?‘ﬁ'ﬁt{a[sﬁg’élo g&ﬁ%ﬁ ‘p’fgo%e E)Co%ound 60) ;

(9g99) 8-Cyclopentyl -6-f1 uoro-5-ne | -2-(4- 3 nor-phol i n-4-yl -
propyl ) - pi peri di n- 1- ﬁfcj’dﬁ?f’éﬂw’aﬁ’ﬁ’ﬁd;PmﬁFﬂﬁ'yﬂrﬂﬂ grplagung)-8%x i ni di n- 7- one 30

(Conpound 61); 6%4@@%&%%@@@91@%@%@@@24.0@ (bhh} 6-Bromo4
-eycl opentyl -5 neth {4&4(3 mor pli ol i n-4yl Erop l)-plperlzm 1
yl ] - phenyl ani no ¥:8 '84'1}"{59'? o2 yiaming)-phenyHepipetzma capaodie) . (iii)

6- Br ono- S-gycl opmw.bﬁynmw h;sem{eéin%&im&me (2mly, anﬁma)ceuc pipcridin
1yl -phenylam 0o} o SHRMLL o d £ SLRYLILLY, [ gne [Compound 63),

15 hours. The solvent was evaporated, then the solid was suspended in diethy]

ether and fikered to give a fluffy gray solid (128 mg, 75%). 1H NMR (400 MHz,

DMS0-dg): § 1.17 (m, 3H), 1.52-1.83 (m, 6H), 2.20 (m, 2H), 2.75 (m, 2H),

15 3.22 (m, 4H), 5.78 (m, 1H), 6.10 (s, 1H), 6.95 (4, 2H), 7.53 (d, 2H), 8.73 (s, 2H),
8.79 (s, 1H), 9.76 (s, 1H); CHN for Cy3H30Kg0 + 1.21 TFA.

EXAMPLE 13
2-[4-(4-Acetyl-piperazin-I-pl)-phen ylaminol-8-cyclupentyl-5-methyl-8H-
pyridof2,3-djpyrimidin-7-one (Compound 198)

wTj\
Hi‘;l AN §0
?
2 Ao

1-[4-(4-Amino-pheny!)-piperazin-1-yl}-ethane (0.075 g, 0.343 mmol) and
8-cyclopentyl-5-methyl-2-methanesulfinyl-8 H-pyrido[2,3-d]pyrimidin-7-one



(ii11) 2-(4- {4[3 (3-Am no-pyrrolidin- 1-yl)-propyl] -piperidin-
phenyl am no) - 8 cycl opentyl -5-nethyl-8H pyrido[ 2, 3-d] pyri nod? obef)égh@
(Conpound 64); (kkk) 2-(4-(4-[3-(3
Am no-pyrrolidin-1-yl)-propyl]-piperidin-I-yl} 10
phenyl am no} 8vaygiopent yl - 6-f | uor o- 5- net hyl - 8H PCT/USHI/02GST
yrido[ 2, 3-dJpyrimdin-7-one (Conpound 65) (1) 2-(4-{4-13-(3
Am nopyrrolidin-I-yl)- propyl]-pi per| din v1}
phenyl am no) - 6- br ono- 8- cycl opent yl - ’f -8H pyrido [2, 3-
gj pqur: m di n-|7 ong IC()@Q(Il B@tﬂﬂ4 ol@@}mdﬁﬁh&ﬁhﬂ!ﬂko (al mL) a.ndhelatedto 70°C ford

- Cycl openty uqr per a -p RY per| in
1-yl ] - phenyl ami ngh%“%%‘ﬁ’ﬁll"gﬁfig’ﬁ élt!?m’é"']‘% ed‘laﬁ Vas( Conpound
67); (nnn) S q/cbmﬁwdmaﬁﬂﬂdnmmm{ssmehueﬁmwea%m@&f@ﬁﬂm I -y
| - propyl)- piperi
-yl - phenyl ani i n8 dd%“%?@f‘%‘y‘r’“?ﬁ? water agd FDAS. The qreapiglayer oy washed Wil oo nmound
68); (coo) %- Br ohimeghandricd penMgBO2 Fiigatioh aut wndknfratioBinpaque gazian- 1- y| - propyl ) -
PP oyt RS AR ok SRRy R U 0bary R gl -7 one
8- Cycl opent yl - 2- §a3idf(0.04% © 32%}). MpR60Q6P0l | n-4-yl -propyl )- 25
pi petidin-1-yl]-phenyl am no)-5-net hyl - 8H pyri do[ 2, 3-d] pyzi m di n-7- one
(Conpound 70); (qqq) 8- Cyclopentyl-6 fluoro-2- {3 fluoro4-[4-(3
mor phol i n4-yl - propyl) - pi peri di n-1 - y[EXAMPLE 14

henyl 5 { . und 71); 30
]( r Pr ;an% 3?1023} . gﬁf@&hsﬁkhﬂ%ﬁ:bﬁﬂi&ﬁu&mw jlij'i];#blﬂim 1. 9);@. %Eﬁ.ﬂpom opyi ).

open fluoro
pi peri di n- 10 y1] pfarsars h%'}"eﬁ’l’rﬁﬂvfd"@ﬁ WF%"G‘?)‘["Z"’S‘ET’WPF%-&% 7-one
(Conpound 72): 6 Cctober 2004 WO 01/ 70741{17@01 / 0205'
N* =
|

HNJ%N N ™0

N

. FGC'\Q’NHZ

' [(BR,48)-1-(4-Amino-phenyl)-trifluoromethyl-pyrrolidin-3-ylmethyl]-
carbamic acid tert-butyl ester. ((35,45)-4-Trifluoromethyl-pyrrolidin-3-ylmethyl)-
carbamic acid fert-butyl ester (1.0 g, 3.72 mmol), p-fluoro-nitrobenzene (0.36 mL,

15 3.38 mmol)} and diisopropyl ethyl amine (0.65 mlL, 3.72 mmol) were dissolved in
acetonitrile (10 mL) and refluxed for 24 hours. The solvent was removed, and the
mixture was triturated with hexanes and filtered to yield a crude yellow solid
(1.4 g). This product was dissolved in THF and treated with Raney Nickel under a
hydrogen atmosphere until no further change in pressure was ohservable.

20 Following removal of the catalyst hy filiration, the product aniline was obtained

by evaporation of the solvent and used without further purification.

{(3R,45)-[4-(8-Cyclopentyl-5-methyl-7-oxa-7,8-dihydro-
pyridof2,3-ajpyrimidin-2-ylaminoj-phernyl]-triftuoromethyl-pyriolidin-
3-ylmethyl}-carbamic acid rert-buryl ester (222). {(3R.45)-1-(4-Amino-phenyl)-



-55- ( sss) 2-[4-(3-Am no- pyrrolidin-I-yl)-phenyl am no] - 8; l,op I
5-nmet hyl 8H pyridoj 2, 3-d] pyrimdin-7-on e (Conpound 73), n%%i%bér?%%)
(ttt) 2-14(3 Amno pyrmidin-1 vyl)-phenylamno ]-8-cyclopentyl -

6- fl uor o- 5- met hyl - 8H pyri do[ 2, 3-d] pyri m di n- 7-one (Conpound 74); 5 (uuu)
2-[4- (3AmM no- waa1dd®din -1 yl )-phenyl am no] - 6- brono- 8- egyotspensyl| -5

nmet hyl - 8H pyrido[ 2, 3-d3pyri m di n-7-one (Conpound 75); (vvv) 2-[4-(3Am no
-pyrrolidin 1 yl) -3-fluorophenyl am nol,@8-cycl opentyl -5- nmethyl-8H pyri
do[ 2, 3-d] pyri m di n-7- one (Con}i)qund 76); (ww) 2-[4-(3- Aminopyrrolidin-1
yl ) - 3-fl uor o- phdnfhexmethyl-pynolidin-g-ylmethylreaphmig adid tevtrbotyb esvtahd/ | - SH
pyrido[ 2, 3-d] pyr igRyghopknit-5 ( BN in (19 E - )3-dipyrimidin-

2- [ 4( 3- Ami no- pyr rﬁyglg:ﬁhﬁ&?gﬁhﬂsﬁf%r 0- pzleénfgl )é%%ﬁ% cg]gg_'rgrru%?:oncwm

8- cycl opent yl - 5- rrevRisd andsiepioteetediasprevivugly despribigd fir BxampdeBL. ( Conpound 78) ;

(y)y) 8- Cycl openteging &r 05 4-1[63Fa2 g 230 Eigddcyior O- et hyl ani no) 15
pyrrolidin-1-yl]-phenyl 'é%‘?%%?‘?‘gék pyrido[ 2, 3-d] p()yrrm' di n-7-one
trifluoroacetate (Conpound 79), np >160C (dee); _ (zzz)

8- Cycl opent yl - 6f | uor o- 5- et hyl - 2- (4- Egad@12818 trifluoro-

t hyl am - pdin 1-yl]- j -8H-pyridof 2, 3-d iniidin-7-
(Compound 80y 20-PaiespSneiBkbaragel ot e ent " 1O 00
2-{4-[3- (2,2, 2- t (pifbhpmtifo)-SE PRS- Aipyrinpifin DoriedCompoytld 220 €Ny | ami no} - 8H
pyrido[ 2, 3-dl pyri m din-7-one (Conpound 81); ,(bbbb)

2-[4-(3-Am no-pyrrolidin-1-yl)-3-chl oro-phenyl-am no] -
8-cycl opentyl - 5- net hyl - SHpyri do[ 2, 3-dj p r’il 1 din-7-one trifluoroacetate
255 (Conpound 82). atp >215C (dec); ( NAd 3

. Am no-pyrrolidin-1lyl)-3-chl oro-phenyl dm nol -

8- cycl opentyl - 6-f | uor o- 5- net hyl - 8H pyfFi [2,@1) pyrim din-7-one (Conpound
83), np 221C X

4-[2(4H-[1,2,4]triazol-3-ylsulfanyl)-thyl]-phenylamine. To a suspension

JO of hexane rinsed 60% sodium hydride (0.83 g), in dimethylformamide (5 mL) at
0°C, was added a solution of 3-mercapto-1.2,4-triazole (2.0 g) in
dimethylformamide (10 mL) in portions. After 45 minutes 4-nitrophenethy}
bromide (4.1 g) was added, and the reaction mixture was stirred at room
temperature for 18 hours. 1 M Hydrochloric acid (70 mL) was added and the

15 aqueous phase was extracted with diethyl ether (3 x 100 mL), and the combined
organic extracts were concenirated to dryness. The resulting solid was collected,
washed with diethyl ether (2 x 10 mL) and dried to yield ihe nitrobenzene
intermediate (3.17 g). MS: MH=; 251; MH- 248.9. A solution of this intermediate
(1.0 g) was reduced using Raney Nickel (0.5 g) and hydrogen in THF (100 mL).

20 The sample was concentrated to dryness to yield the title compound (0.88 g), MS:
MEH+, 221; MH-, 219.

8-Cyclopentyl-5-methyl-2-{4-[2-(4dH-[1,2, 4]triazol-3-,vlsu_lfmr_vb-erhy1]-
Phenylamino}-8H-pyrido(2,3-dJpyrimidin-7-one. A solution of 8-cyclopentyl-
5-methyl-2-methanesulfinyl-8 -pyrido[2,3-d]pyrimidin-7-one (0.02 g), 4-[2(4H-



(dddd) 2-[4-(3-Am no-pyrrolidin 1-yl)-3-chloro-phenyl am no] -6- rong
8-cycl opentyl - 5-net hyl - SH pyri do[ 2, 3-d] pyri m di n-7-one (Co rg 94 6
Cct ober 2004 wo ol no741 PCT1USOLr4126S -56- ( eeee) 2-j4 (3-

Am nomet hyl - 4-t df | uor onet hyl - pyrrolidin-1y]) phenyl am no]-8-cycl opentyl
5- net hyl - 8H pYOrVWHP 2, 3-d] pyri m di n-7-one (Conpound 85) PCTUSHHIRAS2=[ 4- ( 3-
Am nonet hyl -4-trifluoronethyl-pyrrolidin-1-yl) 5 phenylam no]- 8-

cycl openty] - 6-fl uor o- 5-net hyl - 8H pyri do[ 24 3-d] pyruni di n-7-one ( Conpound
86); (gg99g) 2-[4-(3_Am nonet hy] - 4- trlfluoronethyl pvrrolidin-lyl}

phe ny| s. m na] - 6- (1ZsOmezad-3cfalfeny rpthyl]-phenyiamme {0.0166 g) and trifluoroacetic acid

tyl - 5- et hyl 0 . (I bhbh)

2- [4 (3- Trlfloro%ﬁ%nom rroI é” h%ﬁé}gaﬂg@ﬁ% gn

8-cycl opentyl - MWOM@%% nﬁWW@lﬂnlMSwd@ma@mpftmnd 88);
(11) 218 (3 el ugetitad 80hauRBha badidliibchy e, Phony! an nol
8- cycl opent yl -6 fl uoro 5-met hyl - r| do[ | pyrimdi n-7-one (Conpound
89); 15 (jj{ i) zﬁpﬂ‘(QL)FF?qﬂ‘FBF’GE%W rv@ﬁe @ﬁerﬁwyﬁm:mmnmneyn

phenyl ami no] - 6- HpesE 14 mh@m@&&m@#(kkkk gt Witk b i€ ofethyt

-d] pyri-nui di n 7 one %{Corrpound 9
-Cycl opentyl - ’aﬂmlﬁyﬂmhﬂ?éﬂt}wlam noj -

- geté B%' (gH ;JyrIMM:&M@%%M@&M&M&&S&%WW 91), 20
mp>i ec

11
- Cycl opent yl - 2- t99@Wﬁ?ﬂw"ﬁ?wmoff&ﬂwﬁﬁéﬂé%mom 6-fluoro-5
- et hyl - 8H0 pyr IM&S@ﬂdmwﬁdﬁkﬂwaaﬂpr@mm(ﬁ%mQﬂﬂded%hpomﬂm 6- Brorno-
8- cycl opentyl - %} % ngl net hyIM§ SJera2| n- % %genyl am no
] - 5net hyl - 8H pyr®dd NS (PSR f’leﬁqéﬂﬁﬁ]f FHom),d S8 (2H, m),
: 2.2 (2H,m), 2.38 (3H, s5), 2.9 (2H, m), 3.4 (2H, m), 5.7 (1H, 5), 5.8 (1H, m),
7.18(2H.d.7=9),7.6 (2H.d,7=9), 8.78 (1H, s).

EXAMPLE 16
13 8-Cyclopentyl-5-methyl-2-[4-(1H-[1 ,2,4]triaz01-3-ylsu{fanyl)-pheny!ah:ino]—SH-
pyridof2,3-d[pyrimidin-7-one (Compound 223)
’ |

¢¢

4-(1H-{1,2,4 ]rriazal—j‘-ylsu{farg;l)-phefzylamine. To a suspension of
. .hexanes rinsed 60% sodium hydride (1.16 g) in dimethylformamide (10 mL) at
20 0°C was added 2 solution of 3-mercapto-1,2,4-triazole (4.0 g) in
dimethylformamide (20 mL) dropwise. Afier 20 minutes, 1-fluoro-4-nitrobenzene
& g)'in dimethylforrnamide (20 mL) was added, and the reaction mixture was -
stirred at room temperature for 2 hours, then at 60°C for 18 hours. 1 M
~ Hydrochloric acid (100 mL) was added, and the solid was collected and dried. A

25 second crop of solid (2.1 g) was recovered by crystallization from the mother



25 (Compound. 93), np >200C (dec); nnnn) 8- Cycl opentyl -

methyl . 2-[4-(3,3,4-trimethyl piperazin-1y1l)- phenyl ani nof Qﬂt?bermm
pyrido[ 2, 3-d] pyr] m di n-7-one (Conpound 94); (0000)

8- Cycl opentyl -6-fl uoro-5-nethyl-2-[4(3, 3,4-trinethyl -pi perazin- |-yl)
phenyl am no] - 3¥P pyielstio[ 2, 3-d] pyrimdin 7-one (Conpound B&yusi3a26pppPP)
6- Bronp- 8-cycl opentyl -5-nmethy ] 2-[4(3,3,4- trinmethyl-piperazin- 1 yl)-
phenyl am noJ- 8H pyri do[ 2, 3-dj pyri nr udi n- gsone (Conpound 96); 6

Cct ober. 2004 wo otno7 4i ' PCT/US01/ 0267 -57- (qqqq) 2-[4-(4-Acetyl

pi perazin-1-y |) ¥mem Enfpegmbledsolidoms addpd dichisromething (30rhIand 1] 2, 3- d
di n-7- |
] pyrimidin-7-one &@m&%ﬁa?@omtﬁﬁﬁch%r&uﬁs{ﬂ%n% o d@éﬁ%&%thl%dy )

- phenyl am no] - 8- cyc| opént | uor o- 5ne pyri m din

7-one (Oorrpound oRpfltumdy ﬂﬁ?’“ﬂﬁ@%ﬂ@bﬁe(@@b@?d %PMM@@&GIemacted thh
pi perazin-1-yl)- p&aﬁaszaém&@kz:ﬁsd@mmm&:&ﬁ/@k@ﬁ@ﬂ-w e§o gﬁlf
5

pyri do[ 2, 3-d] p3xi m_di n- 7- gne ound. 99); opentyl

(4-[ 4- (2- | xydr bxyo8edA2pd éﬂ@j“?ﬂ’lﬂ‘é gitropsnzrae épzwapve( 96 g)- This product was
1-yi]-phenyl ani n%d@mtﬂmﬂ@ﬁﬁmﬂ@hﬁd&emtmwmmaﬁom9 10 ( Conpound
100), np 156- 159%})11 uuuu%][rl ) gé lfﬂﬁ FR/ -fluoro 2

-{4-14-(2- 1l ydro F§moyes ¥Th [ samplrayas spnpentrajedito dmvmass fopitid o
}-5-nmet hyl - 3H  pwvhé dbsiréd madibtdy.7 P8 MHY,-160€ MECosmpmund 101); (vvvv)

6- Bronp- 8- cycl opentyl - 2-{4-[4-(2- hydrox3-ctk,.,I)-3.5=dinethyl- 15

pi perazin 1-yl] phengl@%ﬁép,}yfjmgﬁ}] ?”%’é%’%@f’g’g‘[’?’f’“%”w” m di n- 7- one

(Compound 102); Ci ope
per hydro- 1, ¥ di az@ﬁﬂ‘yffmf ‘373 ﬁédm%'ﬁymmmomdiapympmﬁl n -7-one

hydrochl ori de ( Comg@o4H- ﬁ@]mzob -ylsulfanyl)«phenylamme and 8-cyclopentyl-5-methyl-
2-methanesulfinyl-8 H-pyrido{2,3-d]pyrimidin-7-one by the procedure of
Example 15 to give Compound 223. IHNMR (Dg-DMSO): 5 1.58 (2H, m),
1.75 (2H,'m), 1.90 (2H, m), 2.2 (2H, m). 2.38 (3K, 5), 5.82 (1H, m), 6.20 (1H, s).
15 74 (2H, d,J=9),7.73 (2K, d, ] = 9), 8.85 (1H, bs), 8.82 (1H, s).

EXAMPLE 17
8-Cyclopemyl-5-methyl-7-0x0-2-(4-piperazin-1-yl-phenylamine)-7,8-dilydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid methyl ester (Compound 224)

Q dv

20 _ 4-[4-(6~Brpmo-8-cyclop;ntyl—5-meﬂ1yl-‘i-oxo-?,S-dihydro—
_ pyrido[2,3-d]pyrimidin-2-ylamino)-phenyl]-piperazine-1-carboxylic acid
‘ tert-butyl ester (300 mg, 0.515 mmol), Pd(0Ac); (23 mg, 0.05 mmol),
1,2-bis(diphenylphosphino)-propane 64 mg, 0.155 mmol), and triethylamine
(0.18 mL, 1.29 mmol) were combined in methanol and pressurized to 500 PSI in



np 172C (dec) ; 20 (xxxx) 8-Cycl opentyl -6-

f 1 uor o- 5- met hyl - 2- (4- per hydr o- 1, 4- di azepi n- 1-yI - 6 October 2004

phenyl am no) - SH pyrido[ 2, 3-d] pyrim din -7-one hydrochl ori de (Conpound 104),
rap 192C (dec); (vyyy) 6-

Br onp- S- cvcl oY@RYHHIS- net hyl - 2- (4- per hydr o- 1, 4- di azepi n- pcTy$mmzptreny| at ni no
) -8H pyrido[2, 3-d] pyrintidin-7-one (Conpound 105); 25 (uzz)

8- Cycl opentyl -5 -net hyl - 2-[4-(4-nei hyl pi grazi n-1-yl)- phenyl am no] - 84
pyrido[ 2, 3-d] pyri_m di n-7-one (Conpound 106) np 211-213C (aaaaa)

S- Cycl opent y] - 6- FOg8H- ahsreﬁﬁonqup\@sbm HPPC midptmabfoni4 oyt

phenyl am no] - 8H wweh%}tEZME?MBROF%Q¥E ItCi.oilor‘rwg:)egE}yF 10 3 EO ( bbbbb)

6- Bronp- S-cycl opent yl -5ne berazi

phenyl am no] - 8H WSM&‘W"’-QW@F@Mm@mﬂwmﬁeﬂmmmﬂhdom@&dmﬂv&t ober 2004

wo 01n0741 PCT} 0
- CQycl opentyl - 5- rremtu(zlgjc}zz ? zl%‘?%af&%m}ﬁfdA@?’éE‘Bﬁl(W@LWP%henyl am no
é8cl—§p_yri i d;){s:ESGd flérhtﬁiedAﬁvh?te Ipﬁ@memdﬁéﬁth l@,),m fogﬁga&?§r£n{ dec); ( ddddd)
- Cyci open -fl uoro - - per hydr o-
1, 4di azgpi nyl -y| ftg W%ﬁ-?"%@ﬂ"#‘ﬁ‘o W%d“GWW‘TSH#P@PWIP— one ( Conpound
T4 di ssep e 1 Wﬁm‘“‘“@“%ﬁ?gy“& ;ﬂ"?‘r‘%&%?#‘“’“ﬁﬂ?ﬁ Conpound
i azepi n y eny) ami no_ ):
111); 10 (: &“%é"@’éﬁ@ﬁé’ﬁ% y’fl {3a PYSOR 54,08 (B 5. 28D, W7 ), |
Py dghﬁd ﬁlzgnyrxm&,wm? Maqhis %,zsb?s?yid,s.ﬁ’é&eirﬁ,zii’zcl,%,}sj%cet'C acid
i (s, 3H), 5.8 (s, 1H), 6.96 (d, J= 8 Hz, 2H), 7.53 (d, T = § Hz, 2H), 8.85 (s, 113),
9.04 (s, 1H), 9.97 (s, 1H).

"EXAMPLE 18
The following compounds are prepared essentially according to the
procedures described in Examples 1 to 17 and as illustrated in Schemes | and 2:
15 (@) 8-Cyciopentyl—S-methyi-2—(4-p1pcrazm -1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one trifluoroacetic acid salt (Compound 1), mp >215°C
(dec); | '
_ (b) 8-(1-Methylethyl)-S-methyl-2—(4-piperazin—l-yl-phenylamino)-SH-
pyrido(2,3-d]pyrimidin-7-one (Compound 2), mp >235°C (dec);
20 (¢) 8-Cyclopentyl-5-methyl-2-(4-fluoro-3-methylphenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 3);
{d) 8-(1-Methylethyl)-5-methyl-2-(4-fluoro-3-methylphenylamino)-8§H-
pyrido[2,3-d]pyrimidin-7-one (Compound 4);
(e) 8-Cyclohexyl-5-methyl-2-(4-fluoro-3-methylphenylamino)-8H-
25 pyridof2,3-d]pyrimidin-7-one (Compound 5);
(f) 8-Cyclohexyl-5-methyl-2-[4-(4-propanoylpiperazin-
1-ylphenylaniino]-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 6);
~ (2) 8-Cyclopentyl-5-methyl-2-[4-(4-propanoylpiperazin-
i-yl)phenylamino)-8H-pyridof2,3-d}pyrimidin-7-one triflucroacetic acid salt
30 (Compound 7), mp 235-237°C;



(99g99g) (4-(4-(8- Cyclopentyl-6-fluoro-5-nethyl-7-o0xo-7, 863% %/ %
pyrido[2,3-d}pyrirnidin 2-ylam no)-phenyl]-piperazin- 1y|} deher 208t d i s
(Conpound 113); (hhhhh) {4-[4-(6- Br ono- 8- cycl opentyl -5-nmethyl-7-oxo0-7,S-d
hydro- pyrido[ 2, 3-d] pyrimdin -2-ylam no)-phenyl]-piperazin-1-yl}-acetic

acid (Corrpourvd)awdb)u (iiiii) 8-Cyclopentyl PCT/USH1/M2687
-5-nmethyl -2-(4-{4-[3-(1Htetrazol -5-yl)-propyl]-

pi peridin-1-yl}-phenylarriinol-SH pyri d%[_Z, 3-d] pyri mdin-7-one (Conpound
115); (jjJjj) 8-Cyclopentyl )

- 6-fl uor o- 5- net hyl - 2- ms&m&y(emﬁﬁseﬁdﬂgkm[%phoyﬁﬁ% -pi peridin-1y1}

phenyl am no) - BHHW{PEEE%{?W*&‘M l(1 ound 16); 25, (kkkkk)
6- Br ono- 8- cyel opent (‘g ngﬁ‘pe[ 9B V1) - Papyl |

Pi pe-ridin-1-yl} phewsmml-mwa{@mpmﬂmmmﬁmm one (Conpound
117); (11111) 8 ﬂmiﬁm {4 [ 3- (5-oxo0-4, 5-di hydro-| H
l,2,4-triazol - ﬁ‘f,?f-ﬂ{? -pro%w'lmﬂ%‘pléﬁ din-1-yl }- phenyl am no) - 3H 30
pyrido[ 2, 3- 4] pyrl mi du@s-@@m mpibyldd4-purglylph@ylamingl8H- 2004 WO 01/ 70741
PCTI US111/ 02b[" a:@‘g,%mj_o

8- Cyc-1 opentyl - 5- ?muoro- th I-ng(((:;;{:l:‘%:%:% 0X0 4)95 dl' hydro-1H1, 2
,4-triazol - 3ybu|fany| Bt 4" Y)’”BPFEHP‘H‘#P -

8H- pyri do[ 2, 3- d) pysidopd liti ynﬂzdﬂmam{g Roseusdiis;14) ; (nnnnn) 6-Bmmo 8-

cycl opentyl - 5- net hyI ?3}' W’% 5 di hydr o
1,2, 4-triazol - 3yl sul f%?n§/ & 8- ”’ﬁfige[ d‘ﬂ?ﬁ?&’?f’ﬂ%‘?ﬁ“ﬁb?“'SH
& oycl opent vl 5. “’”?‘“‘m’”““‘?‘ﬂ*%”?é”“°‘m%“§‘d3"ﬁ@3m?ﬁ o
- Cycl openty ne - 0X0- 4, 5- di hydr o-
12, 4-tri azol e- 3- & nﬁﬁf&ﬁr opylj piperidin-1-y1}-phenyl-am no)-8H
(m) 8-(1-Methylethyt)-5-methyl-2-[4-(3-aminopymrolidinyl)phenylamino}-

8H-pyrido[2,3-d]pyrimidin-7-one (Compound 13), mp >227-229°C;

(n) N-(1-{4-[(8-cyclopentyl-5-methyl-7-0xo(8-hydropyridino{2,3-d}-

15 pyrimidin-2-yI)aminophenyl}pyrrolidin-3 -yl)-3,a-dunethylbuta.narmde
(Compound 14); , )

(0) N-(1-{4-[(5-methyl-8-(1-methylethyl)-7-oxo(8-hydropyridine[2,3-d)-
pyrimidin-2-yl)yamino}phenyl} pyrrolidin-3-y1)-3,3-dimethylbutanamide
{Compound 15);

20 "7 (p) 8-Cyclopenty!-5-methyl-2-(3-chloro-4-piperazin-1-yl-phenylamino}-
8H—p}irido[2,3-djpyrimidin-7-one (Compound 16), mp 234-237°C;

(9) 8-Cyclohexyl-5-methyl-2-(3-chloro-4-piperazin-1-yl-phenylamino)-
8H-pyridof2,3-d]pyrimidin-7-one (Compound 17);

() 8-(1-Methylethyl)-5-methyl-2-(3-chloro-4-piperazin-1-yl-

25 phenylamino)-8H-pyrido[2,3-dlpyrimidin-7-one (Compound 13);

® 8-Cyclopentyl-6-fluoro-5-methyl-2-(3-chloro-4-piperazin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compmind 19);

(t). 8-Cyclohekjl—G—ﬂunro-S-méthyl—Z—(S-chloro-4—piperazin—1-yi-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 21);

30 (u)' 8-(1-Methylethy)-6-fluoro-5-methyl-2-(3-chloro-4-piperazin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 20);



pyrido[ 2, 3-d] pyrimdin 7-one (Conpound. 121); 10 (PPPPP)

8- Cycl opent yl - 6- 1 uor o- 5- net hyl - 2- (4- { 4- [ 3- (5- oxo0- 4, 5-di hyglf%?t‘jberzoo4
1H1.2,4-triazol e-3-sul finyl)-propel]-piperidin-I-yt} phenyl am no)-SH
pyrido[ 2, 3-d] pyri m di n-7-one (Conpound 122); (q9qqqq)

6- Br onp- 8- cy ModW@titly| - 5- et hyl - 2- (4- (4-[ 3- (5- oxo0- 4, 5- di RGHPHUM265
1H1,2,4-triazol e-3-sul.fiayl)-propyl]-piperjdin-1-yl} -phenylam no)-8H 15
pyrido[ 2, 3-d] pyri m din-7-one (Conpound x23); (rim

8- Cycl opentyl - S-neth {4{3 0x0- 4, 5-di hydro-| H

1,2, 4-triazol e- 3-sul bﬁfé‘ﬁ%ﬁﬂ&bﬁtﬂ?%’k&éﬁ‘dPrpﬁqoryh@mﬁmmna!m) SH-

doj 2, 3-d m

B/ fagan ) AL
IH 1,2, 4-triazol e- 3- @GISFGN‘I“)Y%W@WH’ e yl ani no) SH
pyido[ 2,5 R R ey A ‘%“""“")"“3” vdr o
H1, 2, 4-tri azoI e- 3- sa?ﬂ ?ﬁ%&#iﬁ%ﬁ' 3?3’?‘?1’4‘??‘%9"9&‘}4%{&5’:%%]% ) - 8H
pyri do[2 3- d] py 8Bqytido[R,3 -djpyrimidirChomeqockpd@td 24);,25 (uuuuu)
N-(2-{I-(4-(S I c dr.o .
pygi dg[z,(3- ((:I] p?r/?mpg(?ﬂ-bgby aoﬁjr;fg 3'%5%@']"4%8%?{%1 3(Apinaintg,]t}:i"f9‘f‘3’)fI\I—hydroxy-
acet am de (Co rrp(Swmdom}é-m(e&ﬂvﬁrh&)dmmﬁ@m{[Zﬁfddpmcﬁh-?-one (Compound 25};

I tyl-6-fl - din-2
I o s

I h I d (Co d
128) " (ko) NBCERRT iy S S epope R P s e e 7 o oo

7, 8-di hydro pyr(da{;l?ou%dds)pyrl m di n-2-yl am no) phenyl ]
o per 331 ) et O QAR OLY St a5 (COTRUng, 4301 5,05t ober 2004
(3-{1-[4-(B- Q/C|8@pﬁﬁﬂé;dd—ﬁ&nﬂbﬂh)ﬁydﬁpmp,ﬁdﬁbyﬂuﬁmmbone (Compound 27); ’
{(bb) 2-({3-chloro-4-[4-(3-piperazinylpropyl)piperidyljphenyl}amino)-
15 8-cyclopentyl-6-flucro-5-methyl-§-hydropyridino[2,3-d)pyrimidin-7-one
(Compound 28); .
(cc) 9-({3-chlom—4—[4—(3-pxperaz:xny]propyi)p:pendyl]phenyl}ammo)—
8-(1-methylethyl)-6-fluoro-5-methyl-8-hydropyridino[2,3-d)pyrimidin-7-one
{Compound 29);
20 .~ (dd) 2-({3-chloro-4-4-(3-piperazinylpropyl)piperidyl]phenyl} amino)-
8-cyclohexyl-6-fluoro-5-methyl-8-hydropyridino[2,3-d]pyrimidin-7-one
(Compound 30), mp >80°C {(dec);
(e} 2-({3-chloro-4-f4-(3-piperazinylpropyl)piperidyl]phenyi}amino)-
8-cyclopentyl-3-methyl-8-hydropyridinof2,3-d]pyrimidin-7-one (Compound 31);
25 ~ (ff) 2+({3-chloro-4-[4-(3-piperazinylpropyl)piperidyl]phenyl} amino)-
8-(I-methylethyl)-5-methyl-8-hydropyridine[2,3-d]pyrimidin-7-one
(Cempound 32);
' {gg) 2-({3-chloro-4-[4-(3-piper;lzinylpropyl)piperidyllphenyl}amino)-
§-cyclohexyl-5-methyl-8-hydropyridino[2,3-d]pyrimidin-7-one (Compound 33);
30 (ge2) 8-Cyclopenty1-2—[4—(piperazin—l-yl)-phenylauﬁno]—ﬁ-ﬂuorms-
‘ methyl-8H-pyrido[2,3-d]pyrimidin-7-one trifluoroacetate (Compound 34),
mp 254-255°C; | ; | '



hydr oxy- acetam de (Conpound 130); (yyyyy) N-(3-{ I

-14- (S- Cycl opent yl - 6-f | uor o- 5- net hyl - 7- oxo- 7, 8-di kvdro- 5

pyrido[ 2, 3-d] pyri m di n2yl am no) - phenyl ] - pi peri di n-4-yl)- propyl)-N hydroxy-
acet am de (Corp@ogM131); (zzzzz) N PCT/USO1/12657
(3-(1-[4-(6-Bronp-8-cycl opentyl -5-net hyl - 7- oxo- 7, 8- di hvdr o-

pYzido[ 2, 3-d] Pytim din 2:Yl am no} phenYl ] -@i Peri di n-4-y1}-propyl )N hydroxy
acet am de (Conpound 132); 106]( aaaaaa) ) .

2- (Benzof unn- 5- yl am né3&38-Scuclonpi ;- pipemeintyil)-henylamino]-6-bromo-5-

pyrido[ 2, 3-d} pyri gk '1rsﬂz$3m 23 QsyRiaikeel 7-batifluctdabeRb@s a3

8- Cycl opent yl - 2- ( 1I—tl-gj|( ndal - qul am no)-5-nmetti _vl-8H mpound 33),

pyri dol2, 3-d] pyri ®Pdt¥ G: one” (Conmpound 134); (cccecc)

2- (Benzo[ b] t hi ophen- 5yt Mpefyl VRl BaiMety-spetRini idmino}-
pyrido(2,3-d] pyrim_di ﬁ?- on Cor_? [Sl(g]pl?ﬁ_)}, l?%dddd )-éiény °]

Y Oycl opent yi - 2- (&b At S PER el i e Avcnetigidey | -

8H- pyri do[ 2, 3- d] pyonipatuild 36),mpra2otc;onpound 136); (eeeeee)

2- (9H Car bazol - 3-yi am no) -8-.cycl ntyl - 5- net hy] - 8H )

pyri do(2,-3-d] pyri m di f@ﬁ'&ﬁ@%@%ﬁ%&iﬁ“ﬁg perazpl-yl-phenylamino)-5-metbyl-

8- Cycl opent yl - 2- ( 8H-phrido{ie3zdlpyranidinaione (Fonipoimd 37y - SH-

pyrido[ 2, 3-d]pyri m di nz7z@ne Qun o 2-(2- Acet yl

benzof uran-5 'yl ani no) r@ %y@%%%%%?@ﬁﬁégﬁ%ﬁé&%%%'k%'

pyrido[2,3-d]pyrimdin 2-ylamino -phenyl]- piperidin-4- y%}dc%b%r‘?%a& v

pyri do[ 2, 3-H)pyr i phenylamitioJermethddbiqrynrde]2.3-dPyrimidinkfdyie hydrochloride
8- Cycl opent yl - 5- | - - .in-4-yl -phenyl am no)-91-1- 25
pyri do[ 2, 3- d] Pyr Fﬁ“@?"ﬂ“@‘!%’ﬁb‘ﬂ%ﬁp&und 140), rip 227-229C, (iiiiii
8- Cycl opent yl - 2- [ 4- ( 3 (&) i-Gyeldpgritylii-fhorea-Erflubroyd-ipapizinrlyy] phenylininos- net hyl - 8H
pyrido[ 2, 3-d] pyri & di0ref- q(goc[gﬁ_ ARG 548 éCofonbddd 3 . 2-(3-Chloro-4
pi perazin-1-yl - pheny?’gmﬁ%g@gé“éy open?y‘lai]I (’Cu%“d’_jg?' ]
5- et hy] - 8Hpyr i do[ 2, 3{&)] prPrama-Hevslopensda-(3-flpdrp-hrpiveraded al-shepdamipound 142), np
30 234 237Gs 5-methyl-8H-pyrido[2,3-d}pyrimidin-7-one (Compound 40); .
(mm) 8-Cyclopentyl—2-[4-(3,5—dimethy1—piperazin-1-yl)-phenyl’mﬁino]-
5-methyl-8H-pyrido[2,3-d}pyrimidin-7-one hydrochloride (Compound 41);
(an) 2-(3-Chloro+4-piperazin-1-yl-phenylamino)-8-cyclopentyl-3-methyl-

$H-pyrido[2,5-d]pyrimidin-7-onc (Compound 42);
20 . (00) 2-(3-Chloro-d-piperazin-1-yl-phenylamino)-8-cyclopentyl-6-flucro-
3-methyl-8H-pyrido|2,3-d]pyrimidin-7-one (Compound 43);
(pp) 6-Bromo-2-(3-chlore-4-piperazin-1-yl-phenylamino)-§-cyclopentyl-
5-methyl-813-pyrido{2,3-d}pyrimidin-7-one (Compound 44);
(aq) 8-Cyclopentyl-5-methyl-2-(4-morpholin-4-yl-phenylamino)-8H-
25° ‘pyrido[2,3-d}pyrimidin-7-one trifiuoroacetate {Compeund 43), mp 227-229°C;
(rr) 8-Cyclopentyl-6-fluoro-5-methyl-2-(4-morpholin-4-yl-phenylamino)-
8H-pyridof2,3-d]pyrimidin-7-one (Compound 46);
(ss) 6-Bromo-8-cyclopentyl-5-methyl-2-(4-morpholin-4-vl-phenylamino)-
8H-pyrido2,3-d]Jpyrimidin-7-one (Compound 47);
30 (tt) 8-Cyclopentyl-z-(3-ﬂuoro-4—morpholin—4-yl-phenylamiﬁn)—5-methyl~
' 8H-pyrido[2.3-d]pyrimidin-7-one (Compound 48);



(1 kl kkk) 8-Cycl opentyl -5-net hyl - 2- (4- pi peri di n-1-yl - phenyl graqr@ - EH—
pyri do[ 2, 3-d] pyri ni di n- 7-one (Conpound 143); 6 Cctober 200 eref8%al PCT
[/ USOL/ 02657 -61- (111111)

8- Cycl opentyl - S-net hyl 2- [ 4- (4- et hyl - pi perazin-1-yl)

phcnyl ani nol -Y§RGGH} do[2 3-d)pyrimdin 7 -one (Conpound PEAAFIAST nyypmmm)
N-(I-[4-(8- Cycl opentyl -5-nethyl-7-o0xo0-7.8-di hydro- pyrido[2,3-d]pyr mdis
2 ylamno -pheny3] pi peridin-4-yl| - gget am' de 5 (Conpound 145); (nnnnnn)

8- I tyl -5-nethyl - 2- | - H- do(2, 3
ot 5 e " AR AR s
(ﬁgﬁoFg% ﬁ;)) Qéﬂ ﬁﬁﬁﬁ?wl-@rﬁb[ﬂﬁ‘dbyﬁmﬁﬂiﬁ Mhe(bvﬁfboﬁh@?);am n-1 yl

854-555C; (pppppggl ?%'5%0%8“’%9% Sﬁ‘élr:?'él' “?%Fﬁ’ g“‘?'ﬁll%c%g"’r“&%?n 1-y1-
phenyl anuno) - SH?m;&yleBﬂﬂmﬁe[dpﬂ&wnmﬁn—h-oie@omp(omﬁﬁ)und 148); (g9gqqqq )
methyl BH - Byri S’;[ Sméf;%( Zﬁ?ﬁfﬁﬁgﬁ%{%ﬁ% il St °f Compoun
149), nap >215C §-oetyl- P Jpyrimidin-7-one (Compoun A

8- I tyl - 5- met hydy BOrpRo E@%ﬁi}{

yl )W(p:)hggslna% noj - rre ¥p ridof Zmd] pyrqﬂrﬁ.gli#r?- -0 $))8’<-§Elgﬁéh§¥b-?r5%m- nap
198- 199C; (sssss%mfth}’ %WB&@RH‘P‘J@?'&WW%@)W ani no) - S- met hyl SH 20
pyrido[ 2, 3-d] pyrim dm)aereme-z((ﬁaimeunﬁo ha];ﬁmaﬁil@c dpbdefit t)

o Ol overiyl s rek il 2 BB o VLRIl B, ) P - 7o
Cycl opentyl -2-(3,4 dl(zcr.hB(ﬂvdpﬁmwﬁmhybz-{é{mtmmﬂﬁbio-emympdﬁ{aﬂns- d] pyri m di
n-7-one (Conmpound d.83) lam{iB} 88 Pyriad - djpyrimidin-7-one (Compound 54),
mp 198-199°C;
(aaa) 8-Cyclopentyl-6-fluoro-5-methyl-2-{4-[4-(2,2,2-triflnoro-ethyl)-
15 piperazin-1-yl]-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 33);
(bbb) 6-Bromo-8-cyclopentyl-5-methyl-2-{4-[4-(2,2 2-trifluoro-ethyl)-
pipemzin-l-yl]-phenylamino}-SH-pyﬁdo[Z,B—d]pyrinﬁdin-T-one {Compound 56);
{cce) 8-Cyclopentyl-5-methy)-2-{4-[4-(3-piperazin-1-yl-propyl)-
piperidin-1-yi]-phenylamino }-8H-pyrido]2,3-d]pyrimidin-7-one trifluoroacetate
20 {Compound 57), mp >80°C (dec);

(ddd) 8-Cyclopentyl-6-fluoro-5-methyl-2-{4-[4-(3-piperazin-1-yl-propyl)-
piperidin-1-yl}-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 58),
mp >230°C;

(eee) 6-Bromo-8-cyclopentyl-5-methyl-2-{4-[4-(3-piperazin-1-vi-propyl)-
piperidin-1-y1}-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 59);

(fff) §-Cyclopentyl-5-methyl-2-{4-[4-(3-morpholin-4-yl-propyl}
piperidin-1-yl]-phenylamino}-8H-pyrido{2,3-d]pyrimidin-7-one (Compound 60);
' (gzg) 8-Cyclopentyl-6-fluoro-5-methyi-2-{4-{4-(3-morpholin-4-yl-
propyl)-piperidin-1-yl]-phenylamino}-8H-pyrido[2.3-d]pyrimidin-7-one
30 (Compound 61); '

tJ
LF ]}



25 (vvvvvv) 8-1sopropyl-5-nmethyl-2 44 - piperaz n-1-yl- phenyl an no
pyrido[2,3-d]pyrimdin-7-0 ne trif luoroacetate (Conmpound @éﬁ%o eﬁ@B 235C

(dec); (wwww) 8-1sopropyl -5-net hyl -2-[4-(4- propionyl-piperazin-1 yl)-
phenyl am no] - 8H pyrido[ 2, 3-d] pwiidin -7-one (Conpound 155); 30 (XXXXXX)
8- Cycl ohexyl WP OfaHERy| - 2- (4- pi perazin-1-yl - phenyl ani no) PiAISOIM2657
pyrido[2,3-d]pyrimdin -7-one (Corrpound 156); 6 COctober 2004 wo 01n0741
PcT/ US01/ 4126, 5+ -62- (yyyyyy ) 2-(4- [45(13 Mor phol i n- 4- yt

propyl) - p=peddi n-1 -yl henyl am no}-8- cycl ohexyl -6-fl uoro-5 nethyl - 8H
pyrido[ 2. 3-d] pyri m di h""%‘ 8‘ &gyt S1mehyl-2rif- (S Genapoin4-4l 2 =)

8- Cycl opentyl - 5- rgé fift-1 (yFphnylantind }LSER 3 3-dRyhtal yl met hyl ) -
phenyl am no] - 8H prmérﬂl} ‘g;z,n -d] pyri m din- }7 oﬁjgido[ %o%rs)ound ii%%) (aaaaaaa)
8Q/clopentyl- [4(2H 1,2,4-t rlazole 3-

i g éf nyiget Bylbz)bggené | @it Mrdméﬂcyctvpentﬂﬁﬁaeﬁm]{w%rﬁdilpﬁahnly xll)(- Cogpound
sul %onyl m(et yl) - p%\pecrrfy(d}e/ll eﬁ‘%ﬁl ?J{gt%ﬁ @’%"‘hﬁyﬁ‘%mﬂqer{éﬁé‘;@zo?fﬁomound
160); (ecccccc ) 8- CHinl %-ﬁb{ﬁ-[dl-(aﬁ\mmpmhdﬁ-l{ym -pidpy R piperitiibt-gty hydr o- 1, 2, 4-
(Compound 161) - (Aduaaa 853 QopBEd mel F‘?%“E@P*%PM’&F%* Bz a
triazol-3- ylsul f(‘éz'ﬂ'}‘ 9undi&4}| 1 - p henyl ami no-
A e ek o VA TH
- . SH-pyndo[z,a-d]pvnnu -7-one
{Compound 65);
{11} 2-(4-{4-{3-(3-Amino-pyrrolidin-1-yl)-propyl}-piperidin-1-v1}-
phenylam.ino)-G—bronio-S-cyclopentyl-S-methyl-SH—pyrido[2,3-d]pyrimidin—7-onc
(Compounnd 66);
15 (minm) 8-Cyclopentyl-2-{3-fluoro-4-[4-(3-piperazin-1-yl-propyl)-
piperidin-1-yl]-phenylamino}-5-methyl-8H-pyrido[2,3-d)pyrimidin-7-one
(Compound 67);
(nnn) 8-Cyclopentyl-6-fluoro-2-{3-fluoro-4-[4-(3-piperazin-1-yl-propyl)-
piperidin-1-vl}-phenylamino}-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
20 (Compound 68);
(o00) 6-Bromo-8-cyelopentyl-2-{3-fluoro-4-{4-(3-piperazin-1-yl-prapyl)-

piperidin-1-y1]-phenylamino}-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 69); |
.. (ppp) 8-Cyclopentyl-2-{3-fluoro-4-{4-(3-morpholin-4-y}-propyl)-
25 piperidin-1-yl]-phenylamino}-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(ng;pound 70%;

(qqq) 8-Cyclopentyl-6-ﬂuoro-2—{3-ﬂuoro-4—[4-(3-morpholin-4—yl-
propyl)-piperidin-l-yl]-phenylanﬁno}-S-methirl-SH-pyrido[2,3-d}pyrimidin—7-onc
(Compound 71);

30 (n_jf) 6-Bromo-8-cyclopentyl-2-{3-fluoro-4-[4-(3-morpholin-4-yl-propyl)-
piperidin-1-yl)-phenylamino}-5-methyl-8H-pyrido[2,3-dJpycimidin-7-one
(Compound 72);



20 ethyl] phenylaniin o}-8H pyrido[2,3-d]pyrimdin-7

(ffffffi) 8-Cyclopentyl-5- nethyl-2-{4-[2-(2H1, 2. 4-t

et hyl ] phenyl am n o}-8H pyrido[ 2, 3-d] pyrimdin 7-one (Conpound 164);
(g99g99g9gg) 8- cIo entyi - 5- nethyl 2-(4-(2-(5-o0xo- 4,5 di hydro-1, 2, 4-

oxadi azol - 3- yI‘}O'E‘F’ﬁfl’I] phenyl auni no) - 8H pyri do[ 2, 3- d] pyr PER¥RHE¥S0ne 25
(Conpound 165); (Iihhhhhh) 8-Cyclopentyl-5-nethyl-2-[4-(3H1,2,3-triazol-4-
yl sul f anyl net hyl ) - phenyl am no] - 8H pyri do£32 3-d] pyri m di n-7-one (Conpound

166); (inure) 8- Q/cl 5 - 4 (3H1,2 azol - 4-yl sul fanyl) -

ngt e;hyl %0826% &rlndlnouﬁﬁg%? X’E‘B{’%y@“ :0;6136 eﬂ{"fﬁf?‘f’bﬁl“é"ﬂ%‘?ﬁﬂbund 167); 6
oner -pisdol2,58) -7 thpdunl /78 215°

8- Cycl opent yl - 5- net hy@ f4l'( ﬁ?é‘}gj 0XO-, ? od¢ I4n gx}';lsdf:gizeg% 3

yl)-piperidin 1 vyij- ?ﬁ/ AF Ao R¥EO ‘§}'P ag@ﬂylwwﬁr%lapw one (Conpound

1|68)|f(kk|k;<kkk) as-wd ?ﬂﬂﬁlﬁﬂ-p&n&ﬁ{ﬂh—ﬁ]pyﬂm{gl&{ﬂoﬁezdﬁuﬁpo&d@er azgl 375

yl sul f any i peridinzl - enyl ani Q pi mi di_n-7-one

( Conpound 1ép (11119 %*%&w@&é ﬁéﬁﬁ?’?““ﬂi‘ﬁﬁﬂ?’é‘g

1,2, 4- fj ri aéol e- BE&égblbpmtyl-g-meﬁylfsé}p;d:dq[ajsmnpimy-loaermm}poﬁhu myy 1 do[ 2, 3-d] p;

-riraidin-7-one np

S- Cycl opentyl - 5- net h -tri zotil m3ph°'sl¥}??mnlll ) - pi peridin-|

yl ] - phenyl ani no} W‘Wﬁl’b pzthﬂ @?Wﬂpfﬁﬁdﬂnﬁmfbmé-onf G’énmnﬁ'fﬁw 1), np

235-237C. (nnnnnnn) () 2f 3Ammo- yrrolidin-1-y1)- 3—ﬂuoro-phen},l 0)-
8- Cycl opentyl - 5- net h bé_ 2H—tet razoly - p| per | n- 1-yl]
phenyl am no’%’ 8Hp);r“iyﬂ$["2ty ﬂ‘j“’ﬁ‘ﬁ‘ﬂ%‘ $H-pyrigai2- %@@ﬁ%

{Compound 77);

(xxx) 2-[4-(3-Amino-pyrrolidin-1-yI)-3-fluoro-phenylamino}-6-bromo-
§-cyclopentyl-S-methyl-8H-pyridof2,3-dipyrimidin-7-one (Compound 78);

(y7y) 8-Cyclopentyl-5-methyl-2-{4-[3-(2,2,2-trifluoro-ethylamino)-

15 pymrolidin-1-y!]-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one trifluoroacetate
(Compound 79), mp >160°C (dec); .

(zzz) 8-C?clopcntyl-G-ﬂuoro—S-methle-{4—[3-(2‘,2,2-u'iﬂuoro-
¢thylamino)-pytrolidin-1-yl]-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
{Compound 80);

20 "7 (amaa) 6-Bromo-8-cyclopentyl-5-methyl-2-{4-[3-(2,2,2-trifluoro-
ethylamino)-pyrrolidin-1-yI}-phenylamino }-8H-pyrido[2,3-d]pyrimidin-7-one
{Compound 81);

(bbbb) 2-[4-(3-Amino-pyrrolidin-1-y1)-3-chloro-phenylamino}-
8-cyclopentyl-5-methyl-8H-pyrido[2,3-d}pyrimidin-7-one triflucroacetate

25 (Compound 82). mp >215°C (dec);

-+ {eeec) 2-[4-(3-Amino-pyrrolidin-1-y1)-3-chloro-phenylamino}-
S-cyclopentyl-ﬁ-ﬂuom-S—methyl- H-pyndo[2,3-d]pynm1dm—7—one
(Compound 83), mp 221°C;

(dddd) 2-[4-(3-Amino-pyrrolidin-1-y1)-3-chloro-phenylamino)-6-bromo-

30 8-dyclopentyl—S-methyl—SH—pyrido[z,B-d]pyﬁmidin—?—one (Compound 84);

({ asob SORRELY 8%%5?3



15 (0000000) 1-[4-(8-Cyciopentyl-5-nethyl-7-o0xo-7,S-dihydrg-pyrid 3-
d] pyri mi di n- 2-yl ani no) - phenyl ] - pi peri di ne- 4-carboxylic acfc’)(?o(')(()ber%gz1
(1Htetrazol -5-yl)- am de (Conpound 173); (ppPPPPPP)

8- Cycl opentyl - 5-net hvl -2-{4-[4-(3H 1y, 3 triazol - 4-

yl sul f anyl) - pM97#h- | - y| ] - phenyl ai ni no} - 8H pyri do[ 2, 3- B§Tysvirkdi n- 7- one
20 (Compound 173); (q9qgqqqqq) 3-[4-(8-Cycl opentyl-5-nethyl-7-o0xo0-7,S-di hydra
pyrido[2.3- d]pyrimdin-2-ylam no) phenylsk- N- (1H

tetraxol -5-yl)-pr op| onazm de mpound 174); (rr=)

2- [ 4(8-Cycl opentyl - (reteh Pri3- WWH‘*‘WFW@YIMI@D&-\HPS

d] pyri m di n- 2-yl @mr@ﬂhnﬁﬂ]sn@myen ﬁ%ﬁéﬁ- 3 ,)‘,m%ﬁ,? 3 de  (Conpound
175); (sSSSSSS) ? %cl 0 Il5 %&ét hylsr o;‘gﬂ4 d?hydro 1,2, 4
oxadi azol - 3-yl ne G "% yI am noj - 8H pyr| do[ 2, 3-d] pyrimdin-7-one

gcoq/npf)und 17|6) i b moﬁqﬁ@m&&%ﬁ%ﬂub&hwﬂw RS, 1)

cl opent y40) -suf fyl) -

et hyl ] - pi pe¥| di nP ?éflnmql%'c la@#’tﬁ%ﬁ #H{) }%P‘S“dd(f Ipyrimidin 7 Potne
(Conmpound 177); €C@upaind862004 WO 01170741 PCTI USO1L111265' ! -64- (uuuuuuu)
8- Cycl opentyl -5 net 4-t |azole 3, sul fonyl)-ethyl ]
piperidin 1 -yl)- phg%ﬁggzz&&?%&n Eﬂf%gm tlil ]liii“hl SI'one ( Conmpound
178); (wvvvv ) Bh@’@%w&'ﬁtbqu“jsmtﬂh‘}dtﬂéwyl §H~p[f@d0(2§-tl]ﬂzyr&nd§nmomazol 45
yl nl fanvl) - et hyl feqhpimadi- | - V! phenyl am no) - 8H

B G orbmendf "L nes i ﬁ'ﬁgﬁéﬂﬁ%éﬁpﬁﬂ PRI phonsamie)-
8-cyclopentyl-5-methyl-8H-pyrido[2,.3-dlpyrimidin-7-one (Compound 88);
(i) 2-[4-(3-Trifloroethylaminomethyl-pyrrolidin-1-yl)-phenylamino]-
8—cyclopentyl-6-ﬂuorb-5-methyl-8H»pyrido[2,3-d]pyrimidin—?-one :
{(Compound 89);

15 (i) 2-[4-(3-Trifloroethylaminomethyl-pyrrolidin-1-yl)-phenylamino}-
6-bromo-8-cyclopentyl-5-methyl-8 H-pyrido[2,3-d]pyrimidin-7-one
{(Compound 90);

(kikkk) 8-Cyclopentyl-2-[4-(3,3-dimethyl-piperazin-1 -vl)-phenylammo]
3-methyl-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride (Compound 91},

20 mp >150°C (dec); :

(1il) 8-Cyclopentyl-2-[4-(3,3-dimethyl-piperazin-1-yl)-phenylamino]-
6-fluoro-5-methyl-8H-pyrido{2,3-d]Jpyrimidin-7-one (Compound 92):

(mmmm} §-Bromo-8-cyclopentyl-2-[4-(3,3-dimethyl-piperazin-1-yl)-
phenylamino}-5-methyl-8H-pyrido{2,3-dlpyrimidin-7-one hydrochloride
25 {Compound 93), mp >200°C (dec);
-(nnnn) 8-Cyclopentyl-5-methyl-2-[4-(3,3,4-trimethyl-piperazin-1-y1)-
phenylamino)-8H-pyrido[2,3-dJpyrimidin-7-one (Compound 94);
- (0000) 8-Cyclopenty)-6-fluoro-5-methyl-2-[4-(3,3.4-trimethyl-piperazin-
1-yl)-phenylamino]-8H-pyrido{2,3-d]pyrimidin-7-one (Compound 95);
30 (pppp) 6-Bromo-8-cyclopentyl-3-methyl-2-[4-(3,3,4-trimethyl-piperazin-
1-y})-phenylamino]}-8H-pyrido{2,3-d]pyritmidin-7-one (Compound 96); '



yl sul fanyl)-ethyl] piperjdin-1 yl}

phenyl am nor 8H pyri do[ 2, 3-d] pyri m &n 7-one ( Conpound 180)6 QFB)%ZD%?C; 10
(xxxx)=) 8- QIcIopentyI S-met hyl - 2- (4-{4-[2-(5-ox0-4,5-diiydro-1, 2, 4-

oxadi azol -3 yl% et h -piperidin 1

y!}- phenyi am %9""8 yr] do[ 2, 3-d] pyri m di n- 7-one (Conp&anusni@sy:

(yyyyyyy) 8-Cycl opentyl -5-net hyI 2-{4-[4(2-o0xo0-2, 3-di hvdro-1; ?, 3, 5-

oxat hi adi azol - 4yi) - pi peridin-1-yl]phenykam no }-8Hp), rido [2.3

-d] pyrimdin-7- 15 on 0 82 , .

8- Cycl opent - vl - 2- { 4- {ﬁi‘lw&‘@‘%@ Pﬁ%’my‘ phenylaminag-8-cyclopentyl-

L 00 St gt Sy 23
8- Cvcl opent yl - 5- net hy%?%%qugwwaﬁﬁyﬁpewl‘

1, 2. 3, 5-t hi at r i aztefluofe-§-inethyl-8Fep)irido{R,3 Hpyiinidii B one (Coinpodaddidyyr i do[ 2, 3-

d] pyri m di n-g-one %),[3%9 d 184); (bbbbbbbb)
8- Cycl opent yﬁ 2-{ I™=di oxo- 2, 5-di hydro-1H 1! | 3,5- thiatdazol -

E\élo) pi pgr IlgIS)n 1- yl]:ﬁbéhwimmmﬁpmmwaﬂﬂnﬂmhdpmo&m d] pyri m din-7-one
oun
{i- FE (8- Cycl opeﬁsts' ﬁg&ﬁg %&}h H pEidol2g- &Il)srﬁ'mladl’lﬁ7'°nc(comp°“nd99)
pyri do[ 2, 3-dj pyri ni di mfﬁyamﬁ')°2‘}5ﬁéﬂ§l+h}fdrpwmlwﬂ)d3 ﬁdumhyhpipmﬂl }-
met hanesul f onani deyif- Qﬁ!ﬂ&} SL8&N 1_3(_1(;1%94 ??g}kvn?d?_-,_me
|

8- Q/clopentyl-S net hyl - 2-
yl sul fanyl) opyrrJFPHP?P"f’bW]mb P%ii no} - 8H pyri do[ 2, 3-d] pyri mi di n- 7- one

(ccceocee) 8 Oyl openta] 5"’?"9%‘“@““ Wty Y S
nyl )-pYrrnlidin- P‘PBV‘E‘)‘ }m%l}!ﬂ TPWIQS’[%-"Q]P@]IWN-T-PM% n- 7- one

(Conmpound 188); (Compound 101),
{vvvv) 6-Bromo-8-cyclopentyl-2-{4-[4-(2-hydroxy-cthyl)-3.5-dimethyl-
13 piperazin-1-yl]-phenylamino}-5-methyl-8H-pyrido]2,3-d]}pvrimidin-7-onc
(Compound 102); . :

(wwww) 8-Cyclopentyl-5-methyl-2-(4-perhydro-1,4-diazepin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride (Compound 103),
mp 172°C (dec);

20 © {(xox) 8-Cyclopentyl-6-fluoro-5-methyl-2-(4-perhydro-1,4-diazepin-1-yl-
phenylamino})-8H-pyrido{2,3-d]pyrimidin-7-one hvdrochloride (Compound 104),
mp 192°C (dec);

(vyyy) 6-Bromo-8-cyclopentyl-5-methyl-2-(4-perhydro-1,4-diazepin-1-yl-
phenylamino)-8H-pyrido{2,3-d]pyrimidin-7-one (Compound 105);
25 (zzzz) 8-Cyclopentyl-5-methyl-2-[4-(4-methy!-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 106),
mp 211-213°C;
(aazaa) §-Cycloperityl-6-fluoro-5-methyl-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one (Campound 107);
30 (bbbbb) G-Brom(vfi-cyclopemyl-5-meﬂiyl-2—[4~(4-meth&l—piperazin—l-yl);
phenylamino}-8H-pyrido[2,3-d}pyrimidin-7-one (Compound 108);



. ( 8-Cyclopentyl -5nmehy12- (4-[3{2H 1, 2, 4tri azol e2- sul fonyl
pyrrolidin-I-yll-phenyl am no}-8H pyri do[ 2,3-d] pyrimdin- gr%tsoer@%?rpound
189) ;' (9ggggggg) 8- Cycl opentyl -5-nmet hy) - 2-(4- [3-(3H 1, 2, 3 -tiazol -
yl sul fanyl)-pyrrolidin-I-yl]-phenylam no}-8H pyrido[2.3-d]pyrimdi n- 7- one
( Conpound 190¥9 9474 hhhhhhhh) 9-Cyclopenty |- 5 PCT/USI1/2657
nmet hyl - 2- (4-[ 3- (5- oxo0-4, 5-di hydro-1, 2,4 - oxadiazol-3 yl)-pyrrolidin
1-Yl]-phenyl anmi no )-8H pyrido[ 2, 3 d] pyri.g@' di n-7-one (Conpound 191);

Piiiiiii 8- Cycl opent 3- hydr oxypr opyl ) pi peridin-1-
yl ] - phenyl ani no” } - 8H& &21&[%5"& B'FW‘P?W 2?[— *E‘ﬁ@yltRth"’ﬁ@dr‘o@@GEMe 15

(Conpound 192), py)-pEylhisdio]- Sﬂinyhﬁd[l,ﬂdlpyﬁmﬁliﬁ-ﬂmabﬁbmﬁndﬁbﬂ

2- (4pi perazin-| - % gﬁ@m no) - pyrido[ 2, 3-d] pyri m di n- -one
trifluoroacetaté ?Cg‘i}?p 193); (kkkkkkkk)

8- Cycl opent yl - 5- et hyddddd)48-By§ieseai-A-Miytb-5pheiay-l 30400 e erhvdro-

Vet hylethyi 3. 5, etigRedin 'w@sﬁﬁ&éﬁﬁlﬁﬁ”@-w?f%mﬁw%# slneéiﬁ

pyri do[ 2, 3-d] pyrddompduuﬂmaxn e (Conmpound 195), np >235C (dec); (nmmmmmmm )

8-(1-Methylethyl)-5 1 | |
y$| do[ 2, 3 % 3] pgrl) m di n-é}y&&ggﬁs%aﬁﬁoa%{}&'@ amﬁ%g’?di‘gG) np X235C
(dec); 25 (nnnnnhﬁd@aZQm-@l&-Pb@@mqo}-sHmdvylﬁﬁpm@n%Mr oxypyrrolidin-I-

y1) phenyl am no] - , 3-d] pyr| m di n-7-one (Conpound 197), np
225-226C; (00000000 8 Q/c opentyl -et hyl - 2 [4 (4-acetyl pi perazin-| -
Yl ) phenyl a#f no] - 8H p &R @Hﬂm Hmgthyl-Howe- 7@@hﬂbﬂrnd 198); 30

( PPPPPPPP) 8- Oy %,gaqng DWiankin i peridin-1I-
yl ) phenyl am no] - ;d] % 3- d?ypyrlar%J di n- ﬁ{)ne ( ?}pﬁ%ﬁ%%lml%) np

267- 269C; (Compband 11
‘ (ggose) {4—[4—(8-Cyclopentyl-ﬁ-ﬂuoro-s-methyl-‘?-oxo-'l,s-djhydro-

pyrido[2,3-d]pyrimidin-2-ylamino)-phenyl]-piperazin-1-y1}-acetic acid
15 (Compound 113);

(hhhbh) {4-[4-(6-Bromo-8-cyclopentyl-5-methyl-7-0%x0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-2-ylamino)-phenyl]-piperazin-1-yl }-acetic acid
(Compound 114);

20 piperidin-1 -yl}-phenylammo) SH-pyndo[2,3-d]pynm1d1n—7-—one
(Compound 115);

propyl)-piperidin-1 —yl}-phenylammo)oSH-pyndo[Z,B-d}pyrmdm-?-onc
{Compound 116);

25 .. (kkkkk) 6-Bromo-8-cyclopentyl-5-methyl-2-(4-{4-[3-(1H-tetrazol-5-yl)-
propyl]-piperidin-1-y1}-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 117);

(Hlll) 8-Cyclopentyl-5-methyl-2-(4-{4-[3-(5-0x0-4,5-dihydro-1H-
1,2,4-triazol-3-ylsutfanyl)-propyi}-piperidin-1-y1}-phenylaminoc)-8H-

30 pyrido[2,3-d]pyrimidin-7-one (Compound 118);



6 October 2004 WD 01/70741 PCT/USO01/ 02657 -66- (9gqqqqqqq)

S- CYcl opropyl - 5- net hyl - 2-[ 4- (4- acet am dopi peridin-1 vyl )pheﬁﬁ%?ﬁ%@P%H
pyrido[ 2, 3-d] pyri m di n-7-one (Conpound 200), rnp 2221C (dec);- (ggqqqqqr)
8- Cycl opropyl - 5- net hyl - 6-f | uor o- 2-[ 4- (4- acet am dopi peddin- 5 1 -yl)

phenyl am noj - @ @pdo[ 2, 3- dj pyri m di n-7-one (Conpound &fxiseinges>250C,
(rnmrr) S- Cycl opentyl - 5- net hyl - 2- [ 4- (h‘om)pi perazin-1- yt)phenyl am no] -
8H pyrido[ 2, 3-d] pyrimdin 7-one hydrochl 9§| de (Conmpound 202), np 172C
(dec); 10 (ssssssss) S-Cyclopentyl

- 5-net hyl - 6- f | uor o-2- [mm@mmitﬁﬁ)pbml-ﬁ-ﬂwoﬁ@qﬂh}éas(mﬁtmﬁ}oﬁH

pyrido[ 2, 3- d] pyri G | L92C
(foan) : (ttttttttg; qgﬁ?{ P%hnegmt%i"%&'% g %ffg%'?"' ket hyl -
acet yl pi perazi n-| PWPB# ]EWMB‘}-T-BN(CWNW[I@)B d] p! Ti mi di n- 7- one 15

Co d 204 20 t 4-(3;
g dlmr)ggtnhyl 4) _m 2 @@?%gggz?@www%&mwﬁm (52oxB gt 4- (

yl ) phenyl anPno] - S 13- yisulfpnsDrorapyidpigeriding hryl} -phenylapiamdH205) , np
192-196C;, (VVW r inido]2, 3-d]pynm1dm-7-one (Compound 120);
§| )qpl)ﬁlagsfgwlno?- EEII g %’é u(%'r W'?Fﬁ(eg‘yﬁ'&'%ﬂg e#ﬁé]’éﬁhléiﬁe'éﬁat e (Conpound
266); (wr wi wwwwwwd)2,4 &azcﬂbf&-hdﬁwmpydpyﬁi-pipmdiryt-ylz-ph&y{a&noWthl acet am do) phen y
x4 s Sl Al Codiine DOV 200 1B LS o e
} phenyl ami ﬁ@} BH pyri @BPBP) :8 @ploprntyhb-firoro-F-neprhyl-2-(4-{4-[3-(5-0x0-4,5-dihydro-
1H-1.2 4-triazole-3-sulfinyl)-propyl]-piperidin-1-y1}-phenylamino)-8H-
pyndo[.’!,:-d]pynmd;n-?—one (Compound 122);
(9999q) 6-Bromo-8-cyclopcmyl-5-methyl-"-{4-{4—[3-(5-ox0-4 5-dihydro-
1H-1,24-triazole-3~sulfinyl}-propyl]-piperidin-1 -yl}-phenylamino)-8H-
15 pyrido[2,3-d]pyrimidin-7-one (Compound 123);
(rrrrr) 8-Cyclopentyl-5-methyl-2-(4-{4-[3-(5-0x0-4,5-dihydro-1H-
1,2,4-triazole-3-sulfonyl)-propyl]-piperidin-1-y1}-phenylamino)-8H-

pyrido[2,3-d]pyrimidin-7-one (Compound 124);
(sssss) 8-Cyclopentyl-6-fluoro-5-methyl-2-(4-{4-[3-(5-ox0-4,5-dihydro-
" 20 1H-1,2,4-triazole-3-sulfonyl)-propyl]-piperidin-1-y1}-phenylamino)-8H-
pyridof2,3-d]pyrimidin-7-one (Compound 125);
(ttttt) 6-Bromo-8-cyclopentyl-5-methyl-2-(4-{4-[3-(5-ox0-4,5-dihvdro-
1H-1,2 4-triazole-3-sulfony!)-propyi}-piperidin-1-y1} -phenylamino)-8H-
, pyrido[2,3-d]pyrimidin-7-one (Compound 126);

25 (wuuun) N-(2-{1-[4-(8-Cyclopentyl-5-methyl-7-0x0-7,8-dihydro-
pyrido[2, 3-d]pynm:dm—2—yla1mno)-phcnyl}-p1pendm—4-v]}-ethyi)-N—hydroxy—
acetamide (Compound 127);

(vvvvv) N-(2-{1-[4-(8-Cyclopentyl-6-fluoro-5-methyl-7-0x0-7,8-dihydro-
, pyrido[2,3-d]pyrimidin-2-ylamino)-phenyl]-piperidin-4-yl}-ethyl)-N-hydroxy-

30 acetamide (Compound 128);

(wwwww) N-(2-{1-[4-(6-Bromo-8-cyclopentyl-5-methyl-7-oxo-
7,8-dihydro-pyrido[2,3-d}pyrimidin-2-ylamino)-pheny!})-piperidin-d-yi} -ethyl)-
N-hydroxy-acetamide (Compound 129);



(Conpound 208), np 122-126C; (yyyyyyyy)

S- Cyci opentyl - 5- net hyl - 2- [ 4- ( 3- oxopi perazi n-1- y1) phenyl anP,QﬁtotquBQ?, do

[ 2,3-d] pyrimdin-7-one (Conpound 209), np >235C 30 (dec); 6 COctober 2004
WO 01/70741 PCTI[JSoi |l n26$ 7 -67- (z===) 8-Cyclopentyl-5-nethyl-2-f4-(2 :
met hoxyet hoxywphewydiam ao] - 8H pyrido[ 2, 3-cl] pyri m di n- 7p@ﬂ@5..,,(,,§e,rrpound
210), nmp 156-157C, (aaaaaaaaa) 8- Cyclopentyl 5-nmethyl -2-(9H (bbbbbbbbb)
8- yclopentyl-5 nethyl-2 -(1Hindazol - 5) am no- 8H

pyrido[ 2, 3-d] pyriniidin 7-one (Oorrpoun 212); (ccccceccce)

8- Cycl opentyl -5- net r(;obax)(ﬂ-(aqe{ytaaemaﬁewmmém L)-QBL18d gﬁi’ dd)

o Y opent y 1 - TR Bt ay ﬂﬁwﬁ@%ﬁa -

pyri do[ 2, 3-d] pyr amadnd?(cﬁfmpmd(I@)Tpound 214); (eeeeeeeee) 8-Cy

cl opentyl - 5- net hyl |

8H Byrl 50[2 3-d] %yrl (gﬁyfg@o%?{fﬂ%y 1@ m'?'fx?efh?’%?'??qgs'g‘h&%l opentyl -5
_i sopr opyl - 3- [ 4- pBid[23d WMM]‘WW;‘@MH@WY‘DMY)‘!P@EHW am no

]S aF/FFyrI d?[i 35ﬂeﬁ;ﬁdel 4 gogrrpoun?h216) (ggggggggg)

- Cycl open me - - r oxye i perazin-

-yl)] phgnyl gm’ no} - S 'Pz ls[ﬂfﬁjﬁ%/‘f‘?ﬁ‘&%/‘ik p -@hyﬂ;& np

171-173C, 20 (hhb,hmbpuh)]pﬁmﬁmlzgpﬁﬁhw-phw@ hm%ﬂﬁp{oﬁyli A-hydroxy-

nor phol i nopr opyl ) pj pe henyl am no _
pyr| do[2 3-d) pyr%‘g dr"‘i@"'ﬁﬁ% d)ik"%)?uoroacetlc aci d sal t (Corrpound 218), -

pyrido[2,3-d]pyrimidin-7-one (Compound 133);
(bbbbbb) 8-Cyclopentyl-2-(1H-indol-5-ylamino)-5-methyl-8H-
pyrido[2,3-dlpyrimidin-7-one (Compound 134);
(ccecee) 2-(Benzo[blthiophen-5-ylamina)-8-cyclopentyl-5-methyl-8H-
15 pyrido[2,3-d]pyrimidin-7-one (Compound 135);
(dddddd) 8-Cyclopentyl-2-(2,3-dimethyl-1H-indol-5-ylamino)-5-methyl-
8H-pyrido{2,3-d]pyrimidin-7-one (Compound 136);
(eeceee) 2-(9H-Carbazol-3-ylamino)-8-cyclopentyl-5-methyl-8H-
pyTido{2,3-d]pyrimidin-7-one (Compound 137);
20 - (ffffff) 8-Cyclopentyl-2-(1H-indazol-3-ylamino)-5-methyl-8H-
pvrido{2,3-d]pyrimidin-7-one (Compound 138);
{gzggee) 2-(2-Acetyi-benzofuran-5-ylamino)-8-cyclopentyl-5-methyl-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 139);
(hhhhhh) 8-Cyclopentyi-S-methyl-2-(4-morpholin-4-yl-phenylamine)-8H-
25 pyrido[2,3-d]pyrimidin-7-one (Compnund 140), mp 227-229°C;
S-mathyl 8H—pyndo[2,3-d]pynmldm—7-one (Compuund 141);
(jiiiii) 2-(3-Chloro-4-piperazin-1-yl-phenylamino)-8-cyclopentyl-
S-methyl-SH-pjmdo[Z 3-d]pynm1dm-7—one triflucroacetate (Compound 142), mp
30 '334-237°C
(ledddQ 8-Cyclopentyl-5-methyl-2-(4-piperidin-1-yl-phenylamino)-§H-
pyridof2,3-d)pyrimidin-7-one (Compound 143);



pyrido[ 2, 3-d] pyri mdin-7-one (Conmpound 219); 25 (jjjjiiil -

Cycl opentyl - 5- et hyl - 2- (i ndol - 5-yl ) am no- SH pyri do[ 2, 3-d] ﬂﬁ§%e&?ﬂ@47-one
(Conpound 220); and Odddddd- dck)

8- Cycl opent yl - 5- net hyl - 2- (t hi onapht hen- 5- yI ) am no- 8H

pyri do[ 2, 3- d] @78 n- 7- one ( Conmpound 221); 8- Cycl opamtmisai@nrésndo- 5- et hy
t-2-(4-pi perazin-1-yl - phenyl am no) - SH 3d pyri do[ 2, 3-d] pyri ani di n- 7- one
(Conpound 225), np 185-198C (der.); 6 Océlober 2004 WO 01/ 70741

PCTI U501/ (1265 -Y -68- 8-Cycl opentyi | - (3, 5- di methyl - pi perazin

1-yl) - met haanoyl) phe@#ﬂ)aﬁ'ﬂﬁd?ml*ﬁwﬁym-[m@—wnhﬂeﬁ;[e&zﬁ -1e@pyrimdin 7-one
(Compound 226).  pilbylbibnof 5A9hiol - BeFAAREAAL (CRidpdadaraady ATE Y1 PI per a6

n-1-yl)- phenyl am noj -

trifluoronethyl - 8H pyﬁm%tprzmélﬁibv&#ﬁdpmm%mthmmpa@r@mﬁ) np

200(foam); 6- Br Mlamides Gl BL A \kaisRer @zin-1 -yl )-
phenyi am nu - 8 4§ yri do§[2 )chﬁ%”é"r??ﬁ’% din &g %ne Conmpound 228), np
>200 (dec); I1 [ 4- (3, 5-di met hyl -pi perazin -1 yl)-phenyl am no

j - 6-i odo- 5- 10 rret hyl(nﬂhinn)p&f:yddﬂeﬁwﬁs-détmum( bxamz.i.gpﬂmﬁ Qe 229), np

Y1) - phenyl am ne) Ptelet St Eond Rifsaciin (Comionnd 900 RaAAE H8apound 230)
ni p >250C;, 8- Cycl openbydood) 8- cpﬁlbp;hqrﬂaﬂﬁbrdﬂefﬂetﬁaﬂl 22(4471&%1621?]%13 y|1;U| fanyl) -

shenyLam nol O i R B SRS 1 1S
~2-yl am no) lﬁhenym}ﬂp‘l-@ﬁt’@zl ne -1-carbal dehyde (Compound 232), np-244.247C,
LTS o AR SRR B it o
8- (1- Et hyl - pr opy pPhenglapyiap8H-perido?, i lpwimidin-f-ond (Coynipeyaddcidg); ani no) - 8H-
(qqqqqq) 2-[3- Chloro~4-(3 -amino-pyrrolidin-1-yl)-phenylamino}-8-
cycIopentyl-S-methyl«8H-pyndo[2,3-d]pjmdm-7-one trifluoroacetate
15 (Compound 149), mp >215°C (dec);
() 8-Cyclopenty)-5-methyl-2-[4-(4-(2,2,2-trifluoroethyl)-piperazin-1-
y1)-phenylamino}-8H-pyrido{2,3-d)pyrimidin-7-one (Compound 150),
mp 198-199°C;
(ssssss) 8-Cyclopentyl-2-(4-flucro-phenylamino)-5-methyl-8H-
20 pyrido[2,3-d]pyrimidin-7-one (Compound 151), mp 217-220°C;
(turtit) 8-Cyclopentyl-5-methyl-2-phenylamino-8H-pyrido][2,3-
d]pyrimidin-7-one ({Compound 152), mp 180-183°C;
(uuunuu) 8-Cyclopentyl-2-(3,4-dichlorophenylamino)-5-methyl-8H-
pytido[2,3-d}pyrimidin-7-one (Compound 153), mp 225-230°C;

{vvvvvv) 8-lsopropyl-5-methyl-2-(4-piperazin-1-yl-pbenylamino)-8H-
pyﬁdo[Q,S-d]pyrimidin—?—one trifluoroacetate (Compeound 154), mp >235°C
{dec);

(wwwwww) 8—isopropyl-S-methyl-2-[4-(4-propionyl-piperazin-l-yl)-
phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 155);

30 (x00x) 8-Cyclohexyl-S-methyl-2-(4-piperazin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 156); |



20 pvrido[ 2, 3-dj pyri mdin-7-one (Conmpound 234), np>180C (d (ra;

[ 4- (8- Cycl opentyi -5net hyl - 7- oxo- 7, 8- di hydr o- pyri do[ 2, 3-d] p§ Hrber 4094
yl am no) - benzyl ] - phosphoni ¢ acid (Conpound 235), nip >250C;

6- Chl or o- $- cycl opent yl - 5- net hyl - 2- (4- pi perazin-1 -yl -phenyl am no) - SH
pyrido[ 2, 3-, W@WPH di n- 7-one (Conpound 236), np 188C (BIYSo142657
2-[4-(3,5-Dinet hyl - pi perazin-1-yl) phenyl am no] - 8- (I - et hyl - propyl ) - 5-
met hyl - 8H pyri do[ 2, 3-dj pyri |l ni di n-7-one § JCompound 237), np >185C (dec);

8- Cycl opentyi 2-[4-(2 hydroxy et hyl am no henyl am no] - 5- net hyl - SH
pyrido[ 2, 3-d] pyri mi dOB¥2¥dA t@%@ hnz@a'f)propaﬂ)-nmrflmz BYE;
3- [ 4- (S- Cycl opengnydyrprngiaovt ﬂﬁor&-ﬁ%&h{ﬁfsﬂ“ﬁﬁﬂé[ﬁ@[d%gﬁuﬁuupih g din- 30

2-yl am no) - phenyl ] N, N- di et hy I- %(fl onar ni de ( Conpound nip 138-140C
8- Cycl opent yi - 6- B‘GP‘HldzlspﬂbeE@ %%y - et hyl ) - pheny! ani no] - 5- net hyl -

8H pyri do[ 2, 3-d] pyr| % 2 PABN-1 IR add-3244C, 6 October 2004

wo oi no74t _ PCTI VS
B- Cycl opent¥I - 2- - 1B pEidoi2 A lpyisidin.7rage kv | - SH

pyrido[ 2, 3- dj pyrmﬁbﬁdﬁswe (Conpound 241), rap 191-194CC,

3| g?n%gl) OEJ |y|20| c a “%' l &%’gﬁﬁﬁ%ﬂ%ﬁgg@%ﬁy{&gg&mﬂ%&gpyrI niidin-2-
- Cycl opent yl - 2- [ shifiagip@thsiliphinluninp]-8dpardei2, 3-dypy)implehykeani nol - 5- met hyl .
SH- pyri do[ 2, 3- d] bmnthg )7 one (Corrpound 243), rnp >150*C (dec);
[4-(S-Cycl opeuty g' ? 7- 0x0- 7, 8-di hydrc~-pyri do[ 2, 3Apyriniidin-2
yl am no) - b zyI] pho epeaty e+ -3244) mp >2500C
th bbb 8-§x¢l b6 myethyb2 e 2H-CaAanie

(foam; 10 sulfonylmethyl)-phenylamino]-8H-pyrido[2,3-d din-7
8- Cycl opent yl - 6- f|?,lngl‘0 5)-1) ne' t]hoxmgl/-1 g yllg%mﬁoil-ﬁﬁeényl am noj - 5-

net hyl - SH pyr i ddCompoundd@PX ui i di n- 7- one (Conmpound 245), np 147- 149' C,
(S)-2-Am no-3-[4-(S y&b&pemmopénﬁlmemy@ 5 0¥d-4, 8 iy @ro4,2-h- vdr o
pyri dof 2, 3-d] pyfc;xa 1azoI—?yl%16¥||y€n]1 ammo?ryl ]]yngo[g,:—d %&1 m-!J’gne Conpound  246),
15 {(Compound 161);
(ddddddd) 8-Cyclopentyl-5-methyl-2-{4-[2-(2H-1.2 4-triazol-3-
ylsulfanyl)-ethyl]-phenylamino } -8H-pyrido{2,3-d}pyrimidin-7-one
{Compound 162);
(cceecee) 8-Cyclopentyl-5-methyl-2-{4-[2-(2H-1,2 4-triazole-3-sulfinyl)-
20 ethyl]-phenylamino}-8H-pyridof2,3-d)pyrimidin-7-one (Compeund 163);
(fiffiff) 8-Cyclopentyl-3-methyl-2-{4-[2-(2H-1,2.4-triazole-3-sulfonyl)-
ethyl}-phenylamino}-8H-pvrido[2,3-d}pyrimidin-7-one (Compound 164);
(cggegep) 8-Cyclopentyl-5-methyl-2- {4-[2-(5-0x0-4,5-dihydro-1,2,4-
oxadiazol-3-yl)-ethyl]-phenylamino } -8H-pyrido[2,5-d]pyrimidin-7-one
25 {Compound 165);
(hhhhhhh) 8-Cyclopentyl-5-methyl-2-[4-(3H-1,2,3-triazol-4-
yisulfanylmethyl}-phenylamino]-8H-pyrido{2,3-d)}pyrimidin-7-cne
(Compound 166);

30 ethyl]-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 167),



rnp 239' C (dec); 15

8- Oycl opent yl - 2- [ 4- ( 2- met hoxy- et hoxy) - phenvi ami no] - 5- met hyP-Qsiteber 2004

pyrido[ 2, 3-d] pyri mi di'n-7-one (Conpound 247), np 156-157CC,

S- Cycl opent yl - 2- (4-i sopr Myl =i no- phenyl mi no) - 5- ntt hyl - 8H

pyri do[ 2, 3- d] p@its7dh n- 7- one ( Conpound 248), np 216- 220" K& TrUsH1/02657

8- Cycl opent yl - 2- (4- hydr oxy- 3, 5- di net hyl - phenyl am no) - 5- net hyl - SH 20

py' doJ2, 34pyrim di n-7-one (Conmpound 249) ,.,np 252- 254CC,

8- Cycl opentyl - 6-11 uoro-2-(4-hydroxy-3, 5- E?l met hyl - phenyLwni no) - 5-

met hyl - SH- pyri dop-, 3- Gijiji)) r8-Gydfipentyi-omethyl ok (Faeko ASadibydrop! 241 - 248" C;

8- Cycl opent yl - 6- f bl =R XM ke ~ i niNQ) - S
e S P DL e 25

met hyl - 8H pyri do[ 2. 3-dj pytfim di n-7-0ne”( Conpo
EXAW.E 19 Bi ol odfCempoundds®k Several of the invention conpounds have been

eval uated i n standar d(mmmyscga@h@ps.ﬁemﬂqd{a[@(ﬁp@éwmwi bition of
cycl i n-dependent | dnas enz‘%?' S ng!? ot,hejr serinel flueonine protein
ki nases. Th assé’kfgﬂﬂﬂ 2Peadip Y- RhgRylaning) S nyrdol2. 3¢ lpydmdinghereCdk 2 enz) me
assays for |1C50 d€bmpsoanddt®)ons and kinetic evaluation are perforned as
Mows. 96-wel |l filter | l.i.pore 04 WO 01/70741 PCT/ JS(I
|/ 02657 - 70- MADVNGSSM%ZC{?%@M%@“P&Z%&ggM e35ginydo M TRI'S (pH
7.4), 50 mM NaClpiperididl gl ihenyidmiad )+ 8H-pyrdoRMdifyGhiint 2omM ATP cont ai ni ng
0.25 tCG [37P] AT?Cmﬁ?ou‘ﬁﬂl? yme (Cdk2l cyclin E, Cdk2/cyclin A or

g

Cdkl / cyclin B), et 1 nobl ast'oma protein, and appropriate dilutions of
the 5 partil@ul ar i nvempmRmEgRpoCYropemytS-vehldr{dft-CHe ke dtiazdld- ATP are.
added to the welgag efidif1 911 3hénylatnift)) RREH %‘%_'; rfor 2

o utes. The roociknof IR ed by add Pyl e

i s incubated at £SempendiZnmp e 7°Ghe reaction is termnated by addition

of 0.1 nL 20% TCA. Th@nddha)es-Cyclopentyl-S-methyl-2-{4-{4-(2H-tetrazol-5-y1)-pipetidin-
1-yl]-phenylamino}-8H-pyrido[2,3-d}pyrimidin-7-one (Compound 172);
15 (0000000} 1-[4-(8-Cyclopentyl-5-methyl-7-0x0-7,8-dihydro-pyrido[2,3-
d]pyrimidin-2-ylamino)-phenyl]-piperidine-4-carboxylic acid (1 H-tetrazol-3-y1)-
amide (Compound 173);

(rpppppp) 8-Cyclopentyl-5-methyl-2-{4-[4-(3H-1,2,3-triazol-4-

ylsulfanyl)-piperidin-1-yl]-phenylamino}-8H-pyrido[2,3-d}pyrimidin-7-one
20 (Compound 173);

(qqg999q) 3-]4-(8-Cyclopentyl-5-methyl-7-0x0-7,8-dihydro-pyrido[2.3-
d]pyrimidin-2-ylamino)-phenyl)-N-(1H-tetrazol-5-yl)-propionamide
(Compound 174);

(rtrro)  2-[4-(8-Cyclopentyl-5-methyl-7-oxo0-7,8-dihydro-pyrido[2,3-

23 d]pyrimidin-2-ylamino)-phenoxy}-N-(1H-tetrazol-5-yl)-acetamide
{Compound 175); -

(sss3588) 8-Cyclopentyi-5-mcthyl-2-[4~(5-oxo-4,5_—dihyd’ro-]',2,4--
oxadiazol-3-ylmethoxy)-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
{Compound 176), mp >195°C (dec);

30 (tutttt) 8-Cyclopentyl-5-methyl-2-(4-{4-[2-(2H-1,2,4-triazole-3-sulfinyl)-
ethyl]-piperidin- 1-y1}-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 177);

, and the plate -



is kept at 4C for at least 1 hour to allow the substrate t recipitate.
The wells are 10 then washed five times with 0.2 ni 10/(C5Q’ ,er§9 32p
incorporation is determned with a beta plate counter (Wallac Inc.,

Gai t hersburg, MD). The Cdk4 enzyne assay for |1C50 determ nation and kinetic
evaluation is perforned as follows. 96-well filter plates. (MIIlipore
MADVNG6550) ar avame@dsl The total volune is 0.1. L cont ai wcngsamtdsnal
concentration of 20 MM TRIS 15 (tris[hydroxymet hyl ] am nonet hane) (pH 7.4),
50 MM NaCl,1 nMdithiothreitol, 10 nM Mg 2, 25 p. M ATP contai ning 0. 25
p.C [32P]ATP, 20 ng Cdk4, 1 Irg retinoblastoma protein, and appropriate
dilutions of a conpouuyhu}t&Eyqnpesrii-methylef# {4efa-(21N1]2 dariaplrsent s except

t he ATP arc adde | \ - A0AL a9|'§§ | Soo ced on.a.plate m xer
for 2 mnutes. T%g%org}edggﬁdgﬁk @%?ggrpaelgﬁ%y a(ﬁlﬂn%'rfi g@é}‘ﬁ?ﬁ'ﬁ?”%ﬁ%"d the plate
i s incubated at ASempaywwdiByi nutes. The reaction is termnated by addition

of 0.1 nL 20%trichl W)iM%P%&Imyim%[?g:ﬁi—i}%g&ﬁ%\ﬁt 4C for at

| east | hour_to allgow the substrate to precipi . 1 1ls are then
washed five? ti mysuiigorprebylppinendingbyhmhcnyiaming RE-pyrideRgollryrimidin-7-onglet er i ned
with a beta plateospunaderd){Vallac Inc., Gaithersburg. MD). 25 For PDGF
receptor (PDGFr) and FGE receptar .(FGFr) tyrosi dnase = assays,
full-1ength cDNAs for(l‘:’wvﬁ!ﬁﬁs%%w@'ﬁ’ﬁ y’ﬁ%’ﬁ%ﬁ*éﬁf@ﬁ"@?ﬂ%‘cept or

t yr osi ne ki nases ybniénplpethylhpigeridiolvyl}-phtteniing R HEymaidoRSpsyeichidis 7dRs Cr i bed
previously (Esco wdnBlAle~ Chem , 1988; 262: 1482-1457). PCR
prinmers are desilzgﬁng%f%%%%aoﬂ‘pnﬁ’%sg'zggfcr’agrrent of DNA that codes for the .
intracel | ul¥®r 30 tyr dsioexx) $Gpduyie-methiliide(4f fddpBoto-4,5dibpEe1p@d into a

Virus s i sol at eqd S ARNEAR e i ine e B e s 71
i nsect cells ar e 7on¢ & ompgund 181t he virus to overexpress the protein, and
the cell lysate is ysg I3-ERfopatidYmethi? o {4-AN9.ok$ER 480&YTB Assays are
performed in 96-wel | at'es .
oxathiadiazol-4-yl)-piperidin-1-yl]-phenylamino }-8H-pyrido[2,3-dJpyrimidin-7-
15 one (Compound 182); : -
(zzzzzzZ) 8-Cyclopentyl-2-{4-[4-(2,2-dioxo0-2,3-dihydro-12,3,5-
oxathiadiazol-4-yi)-piperidin-1-y1]-phenylamino}-5-methyl-8H-pyrido{2,3-
d]pyrimidin-7-one (Compound 183);
(naazaaaa) R-Cyclopentyl-3-methyl-2-{4-[4-(1-ox0-2,5-dihydro-1H-
20 1,2.3,5-thiatriazol-4-yl)-piperidin-1-yl}-phenylamino }-8H-pyrido{2,3-
dlpyrimidin-7-on¢ (Compound 184);
(bbbbbbbb) 8-Cyclopentyl-2-{4-[4-(1,1-dioxo-2,5-dihydro-1H-1,2,3,5-
thiatriazol-4-v])-piperidin-1-yl]-phenylamino}-5-methyl-§H-pyrido[2,3-
d]pyrimidin-?-onc (Compound 1853);
(;:ccccccc) N-{1-[4-(8-Cyclopentyl-5-methyl-7-0x0-7,3-dihydro-
pyrido[2,3-d]pyrimidin-2-ylamino)-phenyl}-piperidine-4-carbonyl}-
methanesulfonamide (Compound 186); _
(dddddddd) 8-Cyclopentyl-5-methyl-2-{4-[3-(2H-1,2 4-triazol-3-
ylsulfanyl)-pyrrolidin-1-yl}-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
30 (Cqmpé;lnd 187);

[
W



(100 jL/incubation/well), and conditions are optimzed to neasure the

i ncorporation of 32P from Ly32P] ATP into a gl utamate tyrosﬁﬁ@t%-rggp‘}/ner
substrate. Briefly, to each well is added 82.51zL incubation buffer
containing 25 mM Hepes (pH 7.0), 150 mM1,,.TaCl, 0.1% Triton X-1 00, 0.2
mM PMSF, 0.2 mM Na3 V04, 10 nM MnhCl2, and 750 g/nL Poly (4:1)

gl ut amat e-t yr ¥9'Wa174x ol | oned by 2.5 gL inhibitor and 5 pecrsayerestl ysat e
(7.5 pogfpL FGr or 10 6.0 g/tLL PDGFr) to initiate the reaction. Follow ng
a 10-mnute incubation at 25C, 10 nL [yg2P] ATP (0.41G plus 50 gM ATP) is
added to each well, and sanples are incubated for an additional 10 m nutes
at 25C. The reactij on {egeecqegy Preptyindymethd-2aticfB1(2Rh,24frideole-3t.  30%

trichloroacetic gglifgy idisq B hehylehine RHN A0 mosphat e and
precipitation OLéér‘?t elé-?—)gllizé}:t gq]gfllhg#ss fi%cehr mat Qg%%meﬂvél{ﬁggépﬁ lters are

washed three ti TRPeue TCA contai ning 100 mM sodi um pyrophosphat e,
and the radioacti vi.t (i saeydlopentiisandibyl- L0325 CRURH8Se-5 BudpyY 8l | ac 1250
Bet apl at e rgader . S pfjc actiyi L efined. ,as radioactivity

ret ai ned ongt' he PWN@‘@?“EE%‘ﬂ“Sm’é‘%‘#@ﬁH&{% Algymudingdrose with buffer al one
(no enzyne). Sp¢Cemhpandd8YPpatic activity (enzyme plus buffer) is defined
as total 20 activity gj r £ G b Yieh Yo oncentration of a
conpound that inhi m@%@%@ggﬁfe@%@??ﬁ‘w gﬁ?o@%?ﬁ%%ﬁ’fz‘ﬁ‘g det erm ned
based on the i nh¥isplEnybroyrealidipe-ylirphenyangne}-§H-pyridof3. kilpysieddia3eny i s carri ed
out as follows. geohpouidid®e is purified frombaculovirus infected insect

cell lysates using an_antipeptide 25 nonocl onal antibody directed agai nst
the N-ternthal am no Geibgath) $riysiopentil-ganctiyl-2-£4-[3f5-cso-SSeihydiod, 2kt i body,
coval ently | i nkeekdaiaze-360)-piroBdifN.eR m&aﬂﬂ%ﬂ v 4%3,}'%% ension of
insect cell lysig.buffer nprise ofd?50 m{/l Na dé{é%) Tr IH,?P pH 7.5), 1
nmv DTT, 1% NP- 40,C4° Rl 2> 1 mM sodi um vanadate. | MM PMSF, 1 jig/nL each

of leupeptin, pepst at(iiiiijii)amdg_rmbmjrli-ﬂqhahymr{sé{q3-Eye}olxyﬂr%ﬁggigerﬁg,_ font ai ni ng
s o A MO b oot e
times i n 610ct ob&Fonf@ddd 192), mp 180-184°C; ] .
Giiiin) 8-Cyclopenty]-5-propyl-2-(4-piperazin—1-yl-phenylamino)—SH-
pyrido[2,3-d]pyrimidin-7-one triflucroacetate (Compound 193);
(kkikkikk) 8-Cyclopentyl-S-ethyl-2-(4-piperazin-1-yl-phenylamino)-SH-
pyrido[2,3-d]pyrimidin-7-one (Compound 194); |
20 (13t 8-(1-Methylethyl)-S-ethyl-2-(4-piperazin-1-yl-phenylamino)-8H-
pyridof2,3-d]pyrimidin-7-one (Compound 195), mp >235°C (dec);
(mmmmmmmm) 8-(1-Methylethyl)-5-ethyl-2-(4-piperazin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one triftuoroacetate
(Compound 196), mp >235°C (dec);
 (unonnnnn) 8-Cyclopentyl-5-methyl-2-[4-(3-hydroxypyrrolidin-1-
yDphenylamino]-8H-pyrido[2,3-d)pyrimidin-7-one (Compound 197),
mp 225-226°C: '

[ L)
(¥,

(00000000) 8-Cyclopentyl-5-ethyl-2-[4-(4-acetylpiperazin-1-
yDphenylamino]-8H-pyrido{2,3-d)pyrimidin-7-one (Compaund 193);
30 (pppppppp) 8-Cyclopentyl-5-methyl-6-fluoro-2-[4-(4-acerylpiperidin-1-
yDphenylamino]-8H-pyrido(2,3-dpyrimidin-7-one (Compound 199),
mp 267-265°C;



WO 01/ 70741 PCTI uS01/ 02657 -72- lysis buffer, resuspendedsi

| ys,j.s,buffer
contai ning 10% gl yceral, and frozen- These | atex beads are tcgcé%éd‘?bﬁﬁnsed
three tines in assay buffer (40 M Tris (pH 7.5), 5 nMpg C 2) and
suspended in the same buffer. In a MIlipore 96-well plate with a 0.65 pm
pol yvi nyl i di né"AE*hne bottom are added the reaction 5 ®EWySMENES: 10 L
c-Src beads, 10 L 2.5 nglnL poly A uTyr substrate, 5 pM ATP containing 0.2
.tCG [32P)ATP, 5 L DMBO containing inhihgors or as a solvent control, and

buffer to nake the fipal vo 25 L._ The reaction is started at room
tenperature by additi @ﬂqqggqq,lﬁgygﬁama{'}?ﬁ@ﬁ@& 21t (rpsstamidopipaiidie-lpy  t he
addi tion of 125 pipheafldmiha}8H-PyrilofV]3sd}phiriidify oRPHRHIALE 200 mp2I Ut €s on 10

ice. The plate is,then filtered and the wells washed with two 250-nL
al i quots of 15%\ , 0.1 M pyrophosphate.-The filters are then punched,

count ed in al | qgi d _mchqqqr] B@blmomﬁmmlﬁn&oqu(daém@w for _
The et hot Ras. bac) HEBREISHE G St i WegmpRin i, “Togn,” ©
37:598-609. 15 Thepx%¢Gits of the foregoing assays for several

Seabi ity of reprasori o EXIRRET SRS OO EIPRRAT T hurmn | fver
m crosones . ( HLNI YDeheaylinaing] 8epyridef2,3 Pimyrimidic-Zone lydrachloddd n i nutes (T Hal f)

required for One'(bahﬁﬁouﬁﬁ2617,%&%2&3@@)%”1)0““(1 to di sappear after being
added to a HLM honogl uate. "6 Cct ober 2004 W u]n0741 -73 1 lu " 1*0 < .<

Qaaa~t Q 10 (ssssssss) S-Cyclopcntyl-S-methyI-G-ﬂuoro-2—[4-(homopiperazin—l-

yDphenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride
(Compound 203), mp 192°C (foam);

(tutttttt) 8-Cyclopentyl-5-methyl-6-fluoro-2-{4~(3,3-dimethy}-4-
acetylpiperazin-1-yl)phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one

15 (Compound 204), mp 200-204°C;

(numnnni) 8-Cyclopentyl-5-methyl-2.{4-(3,3-dimethyl-4-
acetylpiperaziﬁ-l-yl)phenylamino]-SH—pyrido[Z,B-d]pyrimidin—7-one
(Compound 205), mp 192-196°C; ' .

(vwwvvvvvv) 3-Cyclopentyl-5-methyl-6-fluoro-2-[4-(4-methylpiperazin-1-
20 yl)}phenylamino}BH-pyri;lo[Z,B-d]pyrimidin—'fﬁone trifluoroacetate
(Compound 2(4);

(wwwwwwww) 8-Cyclopentyl-5-methyl-2-{4-(N-
methylacetamido)phenylamino )-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 207), mp 185-187°C;

(xoocooad) B-Cyclopentyl-5-methyl-2-{4-12-(2-
hydroxyethoxy)ethylaminoJphenylamino}-8H-pyrido{2,3-d]pyrimidin-7-one
{Compound 208), mp 122-126°C;

('yyyyyyy) 8-Cyclopentyl-5-methyl-2-[4-(3-oxopiperazin-1-

. yl)phenylamino]’8H-pyridb[2,3-d]pyﬁmidin-7-oné (Compound 209), mp >235°C
30 () | .

W
h
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- (zzzzzzzz) 8-Cyclopentyl-5-methyl-2-{4-(2-

-methoxyethoxy)phenylamino]-8H-pyrido[2,3-d}pyrimidin-7-one
(Compound 210), mp 156-157°C;

(aaaaaaaaa) §-Cyclopentyl-5-methyl-2-(9H carbazol-3-yl amino)-8H-

. 5 pyrido[2,3-djpyrimidin-7-one (Compound 211);

(bbbbbbbbb) 8§-Cyclopentyl-5-methyl-2-(1H-indazol-5-yl)amino-8H-
pyridof2,3-d]pyrimidin-7-one (Compound 212);

(eccceceec) 8-Cyclopentyl-5-methyl-2-(2-acetylbenzofuran-5-yl)amino-
8H-pyrido[2,3-d]pyrimidin-7-one (Compound 213);

i0 : (ddddddddd) 8-Cyclopentyl-S-methyl-2-[(4-piperidin-I-yl)phenylamino]-
§H-pyrido[2,5-d]pyrimidin-7-one (Compound 214);

(eececeeee) 8-C}'clopentyl-5-methyl-2-(2',3-dimethyiindo!-s-yl)amino«
8H-pyrido[2,3-d]pyrimidin-7-one (Compound 215);
(HIfTT) 8-Cyclopentyl-3-isopropyl-2-[4-(3,5-methyl-4R-

15 aminomethylpyrrolidin-1-yl)phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 216); .

(egggeeesg) 8-Cyclopentyl-5-methyl-2-{4-[4-(2-hydroxyethyl)piperazin-
1-yD)}phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 217),
mp 171-173°C;

20 " (hhhhhhhhh) 8-Cyclopenty!l-5-methyl-2-{4-f4-(3-
morpholinopropyl)piperidin-1-ylJphenylamino }-8H-pyrido[2,3-d]pyrimidin-7-one
trifuoroacetic acid salt (Compound 218), mp 1;18-181°C;
pyrido[2,3-d]pyrimidin-7-one (Compound 219);

25 _ (ififiiii}} 8-Cyclopentyl-5-methyl-2-(indol-5-yl)amino-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 220); and

(kkickkkkidk) 8-Cyclopentyl-5-methyl-2-(thionaphthen-5-yl)amino-8H-
pyrido[2,3-_d]pyrimjdin-7—one (Compound 221);.
' S:Cyélnpentyl-G-iodo-5-methyl-,2-(4-piperazin-1-yl—phenylamino)-SH—

30 pyrido[2,3-d]pyrimidin-7-one (Compound 225), mp 185-198°C (dec);
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8-Cyclopentyl-2-{4-[1~(3,5-dimethyl-piperazin-1-yl)}-methanoyl}-
phenylamino }-5-methyl-8 H-pyrido[2,3-d]pyrimidin-7-one (Compound 226),
mp 181 (foam);
8-Cyclopentyl-2-[4-(3,5-dimethyl-piperazin-1-y1)-phenylamino}-3- -
5 trifluoromethyl-8 H-pyrido[2,3-d)pyrimidin-7-one (Compound 227),
mp 200(foam};
6-Bromo-8-cyclopenty]-2-[4-(3,3-dimethyl-piperazin-1-yI)-phenylamino)-
5-methyl-8H-pyridof2,3-d]pyrimidin-7-one (Compound 228), mp >200 (dec);
8-Cyclopentyi-2-[4-(3,5-dimethy!-piperazin-1-yl)-phenylamino}-6-iodo-5-
10 methyl-8 F-pyrido[2,3-dlpyrimidin-7-one {Compound 229), mp 225-226°C (dec);
6-Chloro-8-cyclopentyl-2-[4-(3,5-dimethyl-piperazin-1-yl)-phenylamino]-
S-methyl-8 H-pyrido[2,3-d]pyrimidin-7-one (Compound 230), mp >250°C;
8-Cyclopentyl-5-methyl-2-[4-(1H-{1,2 4]triazo]-3-ylsulfanyl)-
phenylamino]-8 H-pyrido(2,3-d]pyrimidin-7-one (Compound 231);
15 4—[4-(8-CycIOpentyl—S-methy!-'?-oxo_—?,S-dihydro—pyrido[2,3-djpyrimidin-
2-ylamino)-phenyl]-piperazine-1-carbaldehyde (Compound 232), mp-244-247°C;
8-Cyclopentyl-2-(4-piperazin-1-y}-phenylamino)-5-triflucromethyl-3 7-
pyridof2,3-d]pyrimidin-7-one (Compound 233), mp >275°C (dec);
8-(1-Ethyl-propyl)-3-methyl-2-(4-piperazin-1-yl-phenylamino)-8 A~
20 pjddn[2,3-djp}1'imidin—'f-one (Compound 234), mp >180°C (dec);
[4-(8-Cyclopentyl-5-methyl-7-ox0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
yiamino)-benzyl]-phosphonic acid (Compound 235), mp >250°C;
6-Chloro-8-cyclopentyl-5-methyl-2-(4-piperazin-1 -yl-phenylamino}-8 4-
pyrido[2,3-d|pyrimidin-7-one (Compound 236), mp 188°C (dec);
25 2-[4~(3,5-Dimethyl-piperazin-1-yl)-phenylamino}-8-(1-ethyl-propy1)-5-
methyl-8 H-pyridof2,3-dJpyrimidin-7-one (Compound 237), mp >185°C (dec):
8-Cyclopentyl-2-[4-(2-hydroxy-cthylamino)-phenylamino]-5-methyl-8 -
pyrido[2,3-d)pyrimidin-7-one {Compound 238), mp 197-200°C;
3-{4-(8-Cyclopenty)-5-methyl-7-ox0-7,8-dihydro-pyridof2,3-d}pyrimidin-
. 30 2-ylamino)-phenyl]-N,N-diethyl-propionamide (Compound 239), mp 138-140°C;
8-Cyclopentyl-6-fluoro-2-[4-(2-hydroxy-ethyl)-phenylamino}-5-methyl-
8§ H-pyrido{2.3-d]pyrimidin-7-one (Compound 240), mp 241-244°C;
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8-Cyclopentyl-2-[4-(2-hydroxy-ethyl)-phenylamino]-5-methyl-8 H-
pyrido[2,3-d]pyrimidin-7-one (Compound 241), mp 191-194°C;
4-(8-Cyclopentyl-5-methyl-7-0xo0-7,8-dihydro-pyrido[2,3-d] pvmmdm-z-
ylamino)-benzoic acid (Compound 242);
5 3-Cyclopenty1—2-[4—(3 3-dimethyl-piperazin-1-yl}-phenylamino}-5-methyl-
8H-pyrido[2,3-d]pyrimidin-7-one (Compound 243), mp >150°C (dec);
[4-(8-Cyclopentyl-5-methyl-7-0x0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
ylamino)-benzyl]j-phosphonic acid diethy] ester (Compound 244),
mp >250°C (foam);
10 * 8-Cyclopentyl-6-fluoro-2-[4-(2-methoxy-ethylamino)-phenylamino}-5-
- methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 245), mp 147-149°C;
(S)-2-Amino-3-{4-(8-cyclopentyl-6-fluoro-5-methyl-7-ox0-7,8-dihydro-
pyridof2,3-d]pyrimidin-2-ylamino)}-phenyl}-propionic acid (Compound 246),
mp 238°C (dec);
15 8-Cyclopentyl-2-[4-(2-methoxy-ethoxy)-phenylamino]-5-methyl-8 H-
pyrido[2,3-d]pyrimidin~7-one (Compound 247), mp 156-157°C;
8-Cyclopentyl-2-(4-isopropylamino-phenylamino)-5-methyl-3 H-
pyrido[2,3-d]pyrimidin-7-one (Compound 248), mp 216-220°C;
S-Cyclopentyl-2-(_4-hydroxy-3,5-dimethyl—phenylamino)-5—methyl—RH-
20 pjrr-ido[2,3 -dJpyrimidin-7-one (Compound 249), mp 252-254°C;
8.Cyclopentyl-6-fluoro-2-(4-hydroxy-3,5-dimethyl-phenylamino)-5-
methyl-8 H-pyrido[2,3-d]pyrimidin-7-one (Compound 259), mp 241-248°C;
8-Cyclopentyl-6-fluoro-2-(4-hydroxy-3,5-dimethyi-phenylamino)-5-
methyl-8 H-pyrido[2,3-d]pyrimidin-7-onc (Compound 251). mp 240°C (dec).

25 . EXAMPLE 19
Biological Assays
Several of the invention compounds have been evaluated in standard
assays routinely used to measure inhibition of cyclin-dependent kinase enzymes
and other serine/threonine protein kinases. The assays were carried out as follows:

30 Cdk1 and Cdk2 enzyme assays for IC5( determinations and kinetic
evaluation are performed as follows. 96-well filter plates (Millipore
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MADVN6550) are used. The total volume is 0.1 mL 20 mM TRIS (pH 7.4),

~ 50 mM NaCl, 1 mM dithiothreitol. 10 mM MgCly, 12 mM ATP containing

0.25 uCi [32PJATP, 20 ng enzyme (Cdk2/cyclin E, Cdk2/cyclin A, or
Cdkl/cyclin B), 1 pg retinoblastoma protein, 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 plate mixer for 2 minutes. The reaction is
initiated 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 20% TCA. The plate
iskept at 4°C for at least 1 hour to allow the substrate to precipitate. The wells are

then washed five times with 0.2 mL 10% TCA, and 32P incorporation is
determined with a beta plate counter (Wallac Inc., Gaithersburg, M),

The Cdk4 enzyme assay for IC5¢ determination and kinetic evaluation is
performed as follows. 96-well filter plates (Millipore MADVNGSS.O) are used.
The total volume is 0.1 mL containing a final concentration of 20 mM TRIS
(tris[hydroxymethyllaminomethane) (pH 7.4), 50 mM NaCl, ! mM dithiothreitol,
10 mM MgCly, 25 pM ATP containing 0.25 pCi [32PJATP, 20 ng Cdk4, 1 pg
retinoblastoma protein, and appropriate dilutions of a compound of the present
invention. All components except the ATP are added to the wells, and the plate is
placed on a plate mixer for 2 minutes. The reaction is started by adding [32P}JATP,
and the plate is incubated at 25°C for 15 minutes. The reaction is terminated by
addition of 0.1 mL 20% trichloroacetic acid (TCA). The plate is kept at 4°C for at
feast 1 hour to allow the substrate to precipitate. The wells are then washed five
times with 0.2 mL 10% TCA, and 32P incorporation is determined with a beta
plate counter (Wallac Inc., Gaithersburg, MD) ‘

For PDGF receptor (PDGF) and FGF receptor (FGFr) tyrosine kinase
assays, full-length cDNAs for the mouse PDGF-;} and human FGF1 (ﬂg) receptor
tyrosine kinases are obtained from J. Escobedo and prepared as described
prmously {(Escobedo et al., J. Biol. Chem., 1988;262:1482-1487). PCR pnmcrs
are designed to amplify a fragment of” DNA that codes for the intraceliular
tyrosine kinase domain. The fragrnent is mscrr,cd into a baculovirus vector,
cotransfected with ACMNPV DNA, and the recombinant virus is isnléted. SF9
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insect cells are infected with the virus to overexpress the protein, and the cell
Iysate is used for the assay.

PDGFr and FGFr enzyme assays are performed in 96-well plates
(100 pL/incubation/well), and conditions are optimized to measure the
incorporation of 32P from [y32PJATP into a glutamate-tyrosine co-polymer
substrate. Briefly, to each well is added 82.5 pL incubation buffer containing
25 mM Hepes (pH 7.0), 150 mM NaCl, 0.1% Triton X~100, 0.2 mM PMSF,
0.2 mM Na3zVO4, 10 mM MnCly, and 750 p.g/mL Poly (4:1) glutamate-tyrosine

followed by 2.5 pL inhibitor and 5 pL. enzyme lysate (7.5 pg/pl. FGFr or
6.0 pg/pL PDGFr) to initiate the reaction. Following a 10-minute incubation at
25°C, 10 mL [y32PJATP (0.4 1Ci plus 50 uM ATP) is added to each well, and

samples are incubated for an additional 10 minutes at 25°C. The reaction is

. terminated by the addition of 100 pL 30% trichloroacetic acid (TCA) containing

20 mM sodium pyrophosphate and precipitation of material onto glass fiber mats
(Wallac). Filters are washed three times with 15% TCA containing 100 mM
sodium pyrophosphate, and the radioactivity retained on the filters is counted in a
Wallac 1250 Betaplate reader. Nonspecific activity is defined 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 concentration of a compound that
inhibited specific activity by 50% (ICsg) is determined based on the inhibition
curve.

The c-Src protein kinase assay is carried out as follows. c-Src kinase is
purified from baculovirus infected insect cell lysates using an antipeptide
monoclonal antibody directed against the N-terminal amino acids (amino acids -
2-17) of c-Sre. The antibody, covalently linked 10 0.65 pm latex beads, is added to
a.suspension of insect cell lysis buffer comprised of 150 mM NaCl, 50 mM Tris
(pH 7.5), 1 mM DTT, 1% NP-40, 2 mM EGTA, 1 mM sodium vanadate, 1 mM
PMSF, 1 pg/mL each of leupeptin, pepstatin, and aprotinin. Insect cell lysate
containing ¢-Stc 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 three times in



Various properties of preferred 5-nmethyl pyridopyrimdin-7- ) as
8- cycl opent yl - 5- et hyl - 2- [ (4- pi pcnzi nyl phenpl )-aM ] 20j - 8- h%t?%%?ﬁﬂlé@pﬁo[ 2,3
d] pyri m di n-7-one (Conpound 1), including 1C50 , stability, and cl earance
rate, are displayed in Table 2. 5 Table 2 Conpound 5 -Me I1C50 (1. AM Tai
in C earance WRI®NWNHCIb21 Cdk2/ Cdk4 FGFr c-Src PDGFr HLREWWSGn2697k Q)

cyclin B cyclic AcycfmE (mn) 1 Yes >5 >5 >5 0.007 1.077 83 25.5 (n - 2)
57 Yes >5 >5 >5 0.151 6.08 73 Yes >1.7 >4, 7 >5 0.061 >5 80 79 Yes >5 >5 >5
0.975 NA 34 8 152 Yes >1.7 4.91 >5 2.15 NA >50 4 Fromthe results

di spl ayed i n Tabllgsigbuffes, resuspendediip Lysis hufferspnisiningd 0% slyeerol, anddfeszed. nvent i on

conpounds speci f i Tiald e S¥adsld hEwH dinsel ke \aes ibds@y biek Yaoliisirie  ef fect on
Cdkl and Cdk2. Furthernore, Compound 1 is relatjvely nore stable, and
cleared at a sl oveH 7Pxt5anM g ol rediusrsngsd indhe same bufts poreT¥fewell resul t s

i ndi cate 10 that e [ L. - Ltion ers uni que
properties onto t%“ﬁéﬁﬁ%ﬁpﬁﬁfﬁhﬂg&%@?@qﬁ Bt eF %‘r%?cgg‘eé%t}?ai ment .

For yur dati ors Exangopeneds: Mol.ecSrabads 10 glh25 mpd rolydiluTyo syteuute) S M | |
typically be formulated, wth n_excj Bi ents, diluents, and carriers to

C U uent
provi de conposi t i dFspRipmedZed 1P, 3 gt PMFOrearaigige ipbibiers oY 83@ni ni st rat i on

to mammals. The fQivkR\8bda], aXPUHRLAS makd the il Blughe1¥P)IC Alhe FAGRAQS ti ONS t hat
are provided in a further enbodi nent of this invention. 6 October 2004 WO

111/ 70741  PCT/ UStertehat sytemperatprg By pdgtiop gf ATP and quenched 10 minutes later by
the addition of 125 puL 30% TCA, 0.1 M sodium pyrophosphate for 5 minutes on

10 ice. The plate is then filtered and the wells washed with two 250-mlL aliquots of
15% TCA, 0.1 M pyrophosphate. The filters are then punched, counted in a liquid
scintillation couuter, and the data examined for inhibitory activity in comparison
to a kmown inhibitor such as erbstatin, The method has been described by
Thompson ¢t al., J. Med. Chem., 1994;37:598-609.

15 The resuits of the foregoing assays for several representative invention
compounds are presented in Table 1. The metabolic stability of repres;antative
Compounds was evaluated in buman liver microsomes (HLM) and is given in
Table 1 as the time in nlindtes; (T Half} required for one-half of the parent
compound to disappear after being added to a HLM homogluate.



Tabl et Fornul ation ,ingredi ent Amount Conpound 12 50 ng L e ny
Cornstarch (for mx) 10 ng Cornstarch (for paste) S ng Ngg%cg@?eﬂ%g%f'earate

(199 2 ng 150 ny Conpound 12 is mxed with the |actose and cornstarch (for
m x) and blended to uniformty to a powder. The cornstarch (for paste)-is
suspended i n WOM'EH water and heated with stirring to fBeHEIgaste. The
paste is added to the 5 m xed powder-f3-and the m xture is granul ated. The
wet granul es are passed through a No. S hard screen and dried at 50C. The
jth 1% nagnesium stearate and conpressed into a

m xture is |ubricated
tabl et. The tabl etsT:gre mnistered to a patient at the-ratejof 1 to 4
each day for prevenf¥ <tLeatnE@nt o0& at herogcl efQsL s, < 1Q|EXAVPLE 21
Parenterat Sol ution|¥ Sofut iton Bf= 700 nL of pFopYieme ghycd| and 200 ni
of water for .injection|il added 20.0 g of Conpound 38. The miXture is
stirred and the pH {s dj usted to 5.5 with hydrochloric acid. [The vol une
is adjusted to 1000lr ith 15 vvatezglfor injgction. The solutign is
sterilized., filled %fﬁ _Ie,g%@ﬁ cgu,ga«rﬁsgaa@:rTLMOngof
Conpound 38), and s@aFed [(NTEr n?ﬁd‘@eng TheS soF t Foft 4 & AdwAi st er ed by
injection to a patiént fering fromcancer and in need of trleatnent. The
i nvention and the nnef jand process of meking and using it, arje now 20
described in such fpll, c’flgear, conci se, and exact terns as to gnabl e any
person skilled in g e;;% £0 Whieah < & pel ane,» Lo ake apds uge the same.
It is to be understobd i % Fe?fdi%e ol g Ueser+ Fe& B2 ZeZrod lenbodi ment s
of the present | )
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6 Cctober

scope of the present

2004 WO 01/70741 PCT/ 1
nodi fi cati ons may be nade therein w thout departing fromt
invention as set forth in the clains. To particularly

| SM /02657 -78- inventio

B 5

Q
S

t 28b4 o

poi nt out and distinctly claimthe subject matter regarded as invention,

t he

fol | owi ngV@PH¥IHE concl ude this specification. t 79 WinUSdte2681 ai ned i s:
1. A conmpound of the formula X 6 Cctopgr 2004 |

and pharnmaceutical ly

acceptabl e salts, esters, am des, and prodrugs thereof, wherein: R2 is (a)
hydr ogen; (b) |ower alky ptionally substituted with one, two, or t hree
groups independentl yse| ected from hal ogen, hydroxy, |ower alkpxy, am no,
nmono- or dial kyl am ng E@a! oxy, al koxycarbonyl, thioalkyl, nitrile, aryl,
het eroaryl, or a car cyé?'c group containing from3 to 7 nenbers, up to
two of which nmenberstare tionally heteroatons independently kel ected
from oxygen, sulfur,{andl nitrogen; or (c) a carbocyclic group tontaining
from3 to 7 menbers, up_to] two of which nenbers are optionallyj heteroatons
. |vc>. .
i ndependent |y selectggeygi m oxygen, sulfur, and n@trfyen, wherkin the
car bocyclic- group iFJunsubstituted or substituted™w one, twp, or three
gr oups -
e, @ Qv n
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i ndependently sel ected from consisting of hal ogen, hydroxy Ky
| oner al koxy, am no, nono- or dial kylam no, aryl, and hetgr(i?gt\?ﬂ% 20%

hydr ogen, |ower al kyl, |ower al koxy, hal ogen, trifluoronethyl, |ower
al kynyl, lower alkenyl, nitrite, nitro, -COR4, -CO2R4, - CO\IR4R5, CONR4ORS,
- S2NRARS, - SERRISO3R4, | R4 6 COctober 2004 80 P(0) (BHYSOBR7or - NRARS;

Yis Nor. CR7; RO is lower alkyl, haloalkyl, or aryl; X and Z are
i ndependent |y hydrogen hal ogen, | owEr- al kyI | ower al koxy,

trlfluororrethyl r y, nitrile, nitro NR4RS -N(O R4AR5, NRAR5R6W
-SR4, .-C(Q R4, - -CO\IR4R5, -SCJZNRhRS -SO2R. 4, -SO3R4,
P(O)(CR4)(0R5) -T( 4, -C(QT(CH Q4, or -NRAC(O T(CH7)mQR5; inis 1
to 6; Tis 0, S, NRE R4, NRARSW or |CRAR5; Qis 0, S, NR4, N(O R4,
NRARSW C02, or a ¢ rbouy lic group cont@ining from 3 to 7 nenbers, up to
four- of which menbers fprje optionally heteroatons independently sel ected
from oxygen, sulfury,anf jnitrogen, wherein the carbocyclic group is
unsubstituted or sultls ed with one, two, or three groups independently
sel ected from hal ogku roxy, hydroxyalkyl, lower alkyl, |ower alkoxy,
al koxycarbonyl, al kyl caf bonyl, al kyl car bonyl am no, am uoal kyl ,
-trifluororrethyl, N- hydr pxiyacet am de, tr{fl uoronethyl al kyl, am no, or nono
or dialkylamno; R6iis {ower alkyl, haloalkyl, or aryl;
2=
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R7 is NRAR5, N(O R 4R5, NRARSROW OH, OR4, SR4, hal o, Lf({%-l )25614
CO2R4, CONRAR5, C(O) NRAS2R5, S(O R4, SO02R4, SO2NR4R5, sogﬁ?

(CH2)NnP(O) (OR4) 2, NRASO2R5, al dehyde, nitrile, nitro, alkyl, alkoxyalkyl,
T(CH2) mMR4, C(O T(CH2) mQR4, NRAC(O) T(CH2) mQR5, or T(CH2)rr(302R4; ni sOt 06;
W sanani on; MMOewd74RS are i ndependently hydrogen, | ower pafksthmackower

al kenyl , lower alkynyl, (CH2)nAr, arylalkyl, aryl, heteroaryl,

heteroaryl al kyl , cycloal kyl , heterocyel kyI or heteroaryl, or R4 and R5
together with the nitrogen to which they are attached forma carbocyclic
ring containing 3 to &/adousgowertigO@prefeired S metiylpvsdopwimitia-Tionestsuddfas Whi ch

menbers are opti %Eﬁ?rﬁHw X i nd dently

sel ected from oxoﬁpéchi sul fur )h §Qﬂ%285g{ph%ﬁ%&%% rg;dé?? @ﬁc’g‘él n the
carbocyclic grou P@Wﬁ@ﬂb@@ﬂt‘—‘m&ﬂéﬂ) inglyding IGsyetthbiliny, tufd cemencerany, three, or
four groups indepg Q&*%ﬁ&JcXmsﬁ#)E(ﬁt ed from hal ogen, hydroxy, hydroxyall zyl,

| oner al kyl, | ower oxy, oxycar bonyl, ailcyl carbonyl,
alkylcarbonylanlno, am noal kyl , anlnoallcylcarbonyl trlfluoronethyl,
trifluoroneshyl al kyl, tr|fluonnethylalkymﬂaznoalkyl nono- or

di al kyl arni no, N hydrexygcetani-do,—s heteroaryl  carboxyal kyl .
NRLOSO2RL1, (O NREBREL “Nriacc o R ou‘ 49 0 (0 NRlO%U?Rf[‘E"’"“‘“
(CH)nS(O nRI O, (CH2}, o het T par v ) O Cﬂ‘étF@‘f'o%t |PDG{r N%WlORll,
QCHZ)nC(O)OQIO arpRE g '.. oo v '.l g 007 G 0F ed or

substituted with ose, twes of thege grﬂupalstndepeMently sel ected from
hal ogen, 5-o0xo0. 4, 57-’d| hde%o- >¥H— 1>27 4t PP azovst 325 -suI fanylso
5- 0x0- 4, 5- di hydr o~ ' 49% yl’ S |3

5- 0x0- 4, 5- - di hyd ' ‘

contalnln from3 to rre er f our of which
9 tgb tsdxsgla in Table 2, nlsclea.r that Compound ! and

gr oup

other invention compounds specifically inhibit Cdkd, and has relatively little

effect on Cdkl and Cdk2. Furthermore, Compound 1 is relatively more stable, and

cleared at a slower rate, compared to prior art compounds. These results indicate
10 that the methyl group in the 5-position confers-unique properties onto the

pyridopyrimidine and is a preferred embodiment.

Formudation Examples
As noted above, the invention compounds will typically be formulated
with common excipients, diluents, and carriers to provide compositions that are
15 well-suited for convenient administration to mammals. The following examples
illustrate typical compositions that are provided in a further embodiment of this

invention.



menbers are optionally heteroatons independently sel ected from,ox ,

sul fur, and nitrogen,. wherein the carbocyclic group is unsétggﬁt?qeﬂﬁ@gor

substituted with one, two, or three groups independently selected from

hal ogen, hydroxy, h¥droxyallcyl, | ower al kyl, | ower al koxy,

al koxycar bonyY® "4 | car bonyl , al kyl car bonyl ami no, ar ni REEURHu2657

trifluoronmethyl, N hydroxyacetam de, trifluoronethylal kyl, am no, or nono-

or dial kylam no; and R10 and R1 | are i-pngependently hydrogen, hal ogen,

| ower al kyl, |ower al koxy, or al kym@q‘[‘; with the proviso that when,
R3 is hydrogen, |ower alkyl, |ower 7~ “ffal ogen, nitrile, nitro,

-CO2R4, CONR4OR5,. or -NR4R5, then RO is not CI-C3 ailcyl. 6 Qctober 2004

82 2. A conpound of the Formul a |igpief FhinuBeh Phar maceutical ly acceptabl e

salts, esters, amdes, and._pradrugs thereof wherein: R3 is

trifluoromethyl, |ower al kyR&dient ower al kenyl, ABORE, CONRAORS, - SO2NR4ARS,

- SO2R4, - SO3R4, or P(0) ( ORE LRl 1z A ¥ 15 N OT RE X and Z are

i ndependent |y hydrogen, hal ogen, |ower alkyl, |ower aoxy, trifluoronethyl,
hydroxy, niitrile, nitro, rhﬁ%%‘ -N(O R4AR5, - NBOIREBR6W - SR4, - C(O) R4,

- CO2R4, - CONRARS, - SO2NRARTomstadh @btdmix) SO3R4 P( §) ;1@R4) (ORS), - T( CH2) nR4,
C(O T(CH2) mMQR4, or NRAC( O)CTS cl J] 8&815“{31’1 st to 6,sm

Magnesiym Stearate (1%) Img
150 mg

Compound 12 is mixed with the lactose and cornstarch (for mix) and
blended to uniformity to a powder. The cornstarch (for paste) is suspended in
6 mL of water and heated with stirring to form a paste. The paste is added to the
mixed powder, and the mixture is granulated. The wet granules are passed through

(v]]

a No. 8 hard screen and dried at 50°C. The mixwre is lubricated with 1%
magnesium stearate and compressed into a tablet. The tablets are administered to a
patient at the rate of 1 to 4 each day for prevention and treatment of
atherosclerosis. |

10 EXAMPLE 21
Parenteral Solution
In a solution of 700 mL of propylene glvcol and 200 mL of water for
injection is added 20.0 g of Compound 38. The mixture is stirred and the pH is
adjusted to 5.5 with hydrochloric acid. The volume is adjusted to 1000 mL with
15 water {or injection. The solution is sterilized, filled into 5.0 mL ampoules, each
containing 2.0 mL (40 mg of Compound 38), and sealed under nitrogen. The
solution is administered by injection to a patient suffering from cancer and in need
of treatment. '
* The invention and the manner and process of making and using it, are now
20 described in such full, clear, concise, and exact terms as to epable 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



Tis 0, S, N4, N(OR4, NRARSW or CR4R5; Qis 0, S, Nr4, R4, 4R5W
C®2, or a carboeyclic group containing from 3 to 7 nenberg?ﬁ%ﬁx¥ghﬁ%ur of
whi ch nenbers are optionally heteroatons independently selected from
oxygen, sulfur, and nitrogen, wherein the carbocyclic group is
unsubstitut ed WM&t ituted with one, two, or three groupssihingependent!y

sel ected from hal ogen, hydroxy, hydroxyal kyl, |ower alkyl, |ower alkoxy,
al koxycar bonyl , all cyl carbonyl, aIkyIcaL??nylanano, am noal kyl ,
trifluoronethyl, N hydroxyaaetam de, trifluoronethylalkyl, am.no, or nono

or dial kyl ani no; R¢nfien audat medificationsaaydimegs thergin vathgut depgrtie robée 2004 83.
R7 is NRARS, N O)sprs erhve R COR | e ) NR4,
CO2R4, CONRARS, ﬁl\ﬁf R5, -S(O Ra. SOoF R%&’éhoznﬁﬁzﬁ"ﬁ”ﬁs_,g‘ i%_ hﬁ‘ﬁ’ﬁﬁg

( CH2) nP( O) ( OR4) 2, PoRikadepgaistngtly slatm e subject matigr reggrded gs inyemlign, the  a| koxyal kyl |
T(CH2) nQR9, C( O) BoMapg€lR%hs coldRAEHED) spécBidaiiaiOR10, Or T(CH260020; ni sCto6; W

is an anion; R4 and RS are independently hydrogen, |ower alkyl, |ower
al kenyl, lower alkynyl, (CH2)nAr, arylalkyl, aryl, heteroaryl,
het er oaryl al kyl , cycl oal kyl, heterocycl oal kyl, or heteroaryl, or R4 and R5

together with the nitrogen to which they are attached form a carbocyclic
ring containing 3 to 8 nenbers, up to four of which nenbers are optionally
carbonyl groups or heteroatons independently selected from oxygen, sulfur,
S(O, S(0)2, and nitrogen, wherein the carbocyclic group is unsubstituted
or substituted wth .one, two, three, or four groups independently sel ected
from hal ogen, hydroxy, hydroxyal kyl, |ower alkyl, |ower alkoxy,

al koxycar bonyl , -al kyl carbonyl, al kyl carbonyl am no, arui noal kyl ,

am noal kyi car bonyl ,



trifluoromethyl, trifluoronethylalkyl, trifluoronethylalky oal
am no, nono-.or dial kylam no, N hydroxyacetam do, aryl, bgﬁ)‘%ﬁ/?lﬁ&

car boxyal kyl, NR I OSO2R11, C(ONRIOR |, NRLOC(O R11, C(O) OR10,

C(O NR1IOSO2R11, (CH2)iaS(O nR10, (CH2)n-heteroaiyl, O CH2)n- heteroaryl,

(CH2) nC(O) NR1OR11, Q(CH2) nC(O OR10; RO is |ower alkyl, haloal kyl, or aryl;

and R4 additionally can be |ower al kyl unsubstituted or substituted with

one, two, or three groups independently selected from hal ogen,

5- 0x0-4, 5-di hydro- 1H1,2,4-triazol -3-yl % sul fanyl,

5- 0x0-4, 5-dhydro-1H 1, 2, 4-tri aaol - 3-yl - sul finyl, :

5- ox0-4, 5-di hydro-1H 1, 2, 4-triazol -3-yl-sulfonyl, or a carbocyclic group

containing from3 to 7 nenbers, up to four of which nenbers are optionally

het er oat o i ndependent |y sel ected from oxygen, sulfur and nitrogen,

wher ei n t hE &4} Bt c group is unsubstituted or 6 October 2004 84

substituted with one, two, or three groups independently selected from

hal ogens, hydrd’xsopiphwﬂrafﬁy@mwa, | ower al kyl, |ower al koxy,

al koxycar bonyl , al kyl carbonyl,, al kyl carbquyl am no, am noal kyl

trifluoromethyl, N hydroxyacptam de, triffuor orret hyl al kyl , am no, or nono-

or dial kyl am no; and when R*of the part structure

- ~vwti~ wherein R7 and Z are deb , or can be taken R7 together
with the carbons to whicZ e Qﬁt 8formiv\}\/%\’\1nn ~~ ~ R11 10

and pharmaceutically acceptable salts, esters, amides, and prodrugs thereof,

wherein;

R2is (z)  hydrogen;

(o)  lower alkyl optionally substituted with one, two, or three groups
independently selected from halogen, hydroxy, lower alkoxy,
amino, mono- or dialkylamino, carboxy, alkoxycarbonyl, thicalkyl,
nitrile, aryl, heteroaryl, or a carbocyclic group containing from 3 to
7 members, up to two of which members are optionally
heteroatoms independently selected from oxygen, sulfur, and
nitrogen; or

{c) a carbocyclic group containing from 3 to 7 membexs, up to two of
which members are optionally heteroatoms independently selected
from. oxygen, sulfur, and nitrogen, wherein the carbocyclic group
is unsubstituted or substituted with one, two, or three groups
independently selected from consisting of halogen, hydroxy, lower
alkyl, lower alkoxy, amino, mono- or dialkylamino, aryl, and
heteroaryl;

R3 is hydrogen, lower alkyl, lower alkoxy, halogen, trifluoromethyl, lower
alkynyl, lower alkenyl, nitrile, nitro, -COR4, -CO,R4, -CONR4RS5,
CONRAOR3, -SOoNR4R3, -SO,R4, -SO3R4,

|

R4



RRI or R I wherein.: Gand J are independently CH2, NH r. .0: i's NH,
S, CHZ, or O; Dis Cor N, provided that RL10 is nothing mgnd)qt?be;rgoﬁ? and
R10 and R11 are independently hydrogen, hal ogen, |ower alkyl, |ower alkoxy,
or al kylcarbonyl. 3. A conmpound of the Formula IIl mnnnnnn )4 6 Cctober
2004 85 and pharnaceutically acceptable salts, esters, am des, and prodrugs
thereof, wherein: R3 is trifluoromethyl, |ower alkynyl, |ower alkenyl,
-COR4, CONRAOR5, - SO2NR4R5, -SO2R4, -SOBR4, or -P(O(OR4)(ORS); R4
Yi sNorCR7; X and 7 are independent!|y $%drogen, hal ogen, |ower alkyl, |ower
al koxy, trifluoronethyl, hydroxy, nitrile, nitro, NRAR5, -N O R4RS,
NRARSR6W - SR4, -C(]ghi §Q§)R4 B RAR5, - SO2NR4R5, -SO2R4, -SO03R4,
P(O (OR4) (OR5). -T( R oM RcH2) R4, or NRAC(O) T(CH2) QRS: =is Ito
6; Tis 0, S, NM¥nNCRIR4, NRARSW or CRARS; Qis O S, NR4, N(QR4, WOW
C02, or a carbocyclic group containing from

RYis lower atkyl, haloalkyl, or aryl;

X and Z are independently hydrogen, halogen, lower alkyl, lower alkoxy,
trifluoromethyl, hydroxy, nitrile, nitro, -NR4R3, -N(O)R4R3,
-NRARIROW, -SR4, -C(O)R%, -CO9R%, -CONRARS, -SO,NRAIRS,
-S02R4, -SO3R4, P(O)ORH(OR3), “T(CH)mQRA,
-C(O)T(CH2),QR%, or -NRAC(C)T(CH2), QRS;

misito6;

Tis 0, S, NR4, N(O)R4, NR4R5W, or CRARS;

Qis 0, S, NR%, N(O)R4, NRAROW, CO3, or a carbocyclic group containing from
3 to 7 members, up to four of which members are optionally heteroatoms
independently selected from oxygen, sulfur, and nitrogen, wherein the
carbocyclic group is unsubstituted or substituted with one, two, or three
groups independently selected from halogen, hydroxy, hydroxyalkyl,
lower alkyl, lower alkoxy, alkoxycarbonyl, alkylcarbonyl,
a]kylcarbonylamino, aminealkyl, trifluvoromethyl, N-hydroxyacetamide,
triflvoromethylalkyl, amino, or mono or dialkylamino;

RS is lower alkyl, haloalkyl, or aryl;

R7 is NR4RS, N(O)R4R3, NRIRIRIW, OH, OR4, SR4, halo, COR4,
(CHp)pR4, COsR4, CONRIRS, C(O)NRASOoR, S(O)R4, SOR4,
SOZNRARS, SO3R4, (CH2)RP(O)(ORY)p, NRASOoRS, aldehyde, nitrile,
nitro, alkyl, alkoxyalkyl, T(CH2), QR4, CIO)T(CH2)mQRS,
NRAC(O)T(CHp);mQR3, or T(CH2)mCOsRY;

nis0to 6;

W is an anion;

R4 and R? are independently hydrogen, lower alkyl, lower alkenyl, lower alkynyl,
(CHy)pAr, arylalkyl, aryl, heteroaryl, heteroarylalkyl, cycloalkyi,

heterocycloalkyl, or heteroaryl, or R4 and RS together wath the nitrogen to
which they are attached form a carbocyclic ring containing 3 to



3 to 7 menbers, up to four of which nenbers are optionally ro
I ndependently sel ected from oxygen, sulfur, and nitrogen, %@c&%eﬁibﬁgﬁ

carbocyclic group is unsubstituted or substituted with one, two, or three
- groups independently sel ected from hal ogen, hydroxy, hydroxyal kyl, | ower
al kyl, 1 ower al koxy, al koxycarbonyl, alkyl carbonyl, allcylcarbonylam no,
am noal kyl, trifluoronerhyl, N hydroxyacetam de, tri.#l uoronethylalkyl,
am no, or nono or dialkylamno; R6 is | ower alkyl, haloal kyl, or aryl; R7
is NR4AR5, N(O) R4R5, NRARSROX, OH, OR4,8BR4, halo, COR4, (CH R4, CO2R4,
CONRARS5, C(O NRAS2R5, S(O R4, SO2R4, S2NRAR5, SO03R4, (CH2)nP(O (OR4) 2,

NRASO2R5, al dehyde, g Rit#d : ' QR9,
(O T(CH OR9, NRQ%!;%%( %@w}’%& T &‘35)% ;&%#bs"?%%mw s an
ani on; 6 Cctober 20U4cgmarms fdependently selicind dparaaenn spliig §(@g8E)2.1 ower al kyl ,

| ower al kenyl, | ower .alkynyl 2) RAr . ,.arylallc ..aryl, -heteroaryl,
het eroaryl al kyl , cycloa ?%:Wh“ﬁié'%ér%‘%ﬁﬁcg‘éﬁéw’s"%%l’ﬂlé‘?@%ﬂﬁmggr R4 and R5
t oget her with the nvith egewos three,winfapin gtohpsjindependattyseleadi fiamn halegenar bocycl i c
ring containing 3 tlﬂ;dﬁ, gqgﬁ@;ﬁgl E@#egaﬁc@g{w%; Mﬂ: catlm%ongx %%E’ilf are optionally
carbonyl groups or "heteroato I'ndependent 'y sefected, Tront oxygen, sulfur,
S(O, bS'E 0% 2{ dand. [rjhjkﬁ@d@nyl, WRYWWEMOTdWLuanbSt i ]tut ?dd
or substituted w ﬂg&g‘ié“’é?‘“’" Iﬁfq,{ f’mﬁﬁl ently selecte
from hal ogen, hydroxy, / rbxyf{aﬁﬁ%}’ 0 @H{é?% , oﬂerﬁgﬁggky,
al koxycar bonyl , al Kg¢roa#: lamige, RN-hystawriyensiapade. amvl, heteroarwlal | cyl |
tnfluoronethyl, trifluoro yhal ol | r kyl am ngal kyl ,
am no, nono- or di°§%ﬂ@?ﬂﬂ‘ﬂé@ﬁ‘y8@§?§%ﬁaﬁﬁ%&6ﬁﬁ &@ﬁ“@g’oaryl,
carboxyal I cyl, C(O)NRI0SU,R1L, (CH)S(0)R1C, (CHy)y-heteroaryl,

O(CHa)y-heteroaryl, (CH2),C(O)NRIOR11, O(CH>),,C(O)OR1Y;

and R4 additionally can be lower alkyl unsubstimuted or substituted with one, two,
or three groups indepen_denﬂy selected from halogen, 5-oxo-4,5-dihydro-
1H-1,2 4-riazol-3-yl-sulfanyl, S-0x0-4,5-dihydro-1H-1,2,4 triazel-3-yl-
sulfinyl, 5-oxo-4,5-dihydro-1H-1,2,4-txiazol-3-yl-sulfonyl, or a

_ carbocyclic group contéining from 3 to 7 members, up to four of which
members are optionally heteroatoms independently selected from oxygen,
sulfur, and nitrogen, wherein the carbocyclic group is unsubstituted or
substituted with one, two, or three groups independently selected from
halogen, hydroxy, hydroxyalkyl, lower alkyl, lower alkoxy,
alkoxycarbenyl, alkylcarbonyl, alkylcarbonylamino, arminocalkyl,
tnfluoromethyl, N-hydroxyacetamide, trifluoromethylalkyl, amino, or
mono- or dialkylamino; and
'R10 and R are independently hydrogen, halogen, lower alkyl, lower alkoxy, or

alkylcarbonyl;

with the proviso that when, R3 is hydrogen, lower alkyl, lower alkoxy, halogen,
nitrile, nitro, -COoR4, CONR#OR3, or -NRARS, then R? is not C-C;
alleyl.



NR1OSO2RI 1, C(O NRIOR11, NRIOC(OR11l, C(OOR10, C(ON RlO;% l
(CH2)nS(O0)nRI, (CH2) -heteroaryl, QO CH2)n- beteroaryl, (CH2) %@Bﬁll

Q CH2)NnC(0) ORI 4; and R4 additionally can be | ower al kyl unsubstituted or
substituted with one, two, or three groups independently selected from

hal ogen, 5-o0x0-4,5-di hydro- 1H 1, 2,4-triazol-3-yl-sul fanyl,

5-ox0-4,5-di hydro-1H 1, 2,4-triazol-3-yl sulfinyl, :

5-o0x0-4,5-di hydro-1H1, 2,4-triazol -3-yl-sulfonyl, or a carbocyclic group
containing from3 to 7 nmenbers, up to %ur of which nenbers are optionally
het er oat ons i ndependently sel ected from oxygen, sulfur and nitrogen,
wherein the eapkegysinl 6f Bk BoEndisSUNsubstituted or substituted with one,
two, or three groups independgently sel ectﬁd from hal ogen, hydroxy,

hydr oxyal kyl , | ower al kyl, wer al koxy,c 4l koxycar bonyl , al kyl car bonyl

al kyl car bonyl am no, am noa{, tr. R‘hyl ,  N-hydr oxyacet am de,
trifluoronethylal kyl, amn i al kyl arniuo; and when Y is CR7,
it is part of the part s 04 87 wherein,R7 and Z are as

defi ned above, or can be 't aken ﬂ? Z together with the carbons to which
él

they are attached to form ~ww- nivw.n wherein: - Oand J are
i ndependently CH2, NH, or O; | or BisN 2,0or0; Dis Cor N pvided
that R10 is nothing when Dis N, and ’

and pharmacentically acceptzble salts, esters, amides, and prodmgs thereof,

wherein:

R3 is trifluoromethyl, lower alkynyl, lower alkenyl, -COR4,

CONR#ORS3, -SO9NR4R3, -S09R4, -SO3R4, or -P(OYOR4)(ORS):
o

Y is N or CR7;

X and Z are mdependently hydrogen, halogen, lower alkyl, lower atkoxy,
trifluoromethyl, hydroxy, nitrile, nitro, -NR4RS, -N(O)R4RS,
-NRARIROW, -SR3, -C(O)RY, -COoR4, -CONR4RS, -SO,NR4RS,
-S02R%, -SO3R%, P(O)ORYOR3), -T(CH)mQR?,

-C(O)T(CH2);,QR%, or -NRAC(O)T(CHy)QR3;

mis1to6;

T is O, S, NR4, N(O)R4, NRAR5W, or CR4R5;

Qis 0, S, NR4, N(O)R4, NRAR5W, CO,, or a carbocyclic group containing fom
3 to 7 members, up to four of which members are optionally heteroatoms
independently selected from oxygen, sulfor, and nitrogen, wherein the
carbocyclic group is unsubstituted or substituted with one, two, or three
groups independently selected from halogen, hydroxy, hydroxyalkyl,
lower alkyl, lower alkoxy, alkoxycarbonyl, alkylcarbonyl,
alkylcarbonylamino, aminoalkyl, trifluoromethyl, N-hydroxyacetamide,

trifluoromethylaliyl, amino, or mono or dialkylamino;

RS is lower alkyl, haloalkyl, or aryl;



RO is | ower alkyl, haloalkyl, or aryl; RIO and Rl | are in de
hydr ogen, hal ogen, |ower al kyl, |ower al koxy, or alkyl car ggﬁﬁ%agb&%

conmpound of the Formula IV x 1V H3C -CH3 and pharnaceutically acceptable
salts, esters, am des, and prodrugs thereof, whereinn: R3 is
trifluoronethyl, |ower alkynyl, |ower alkenyl, -COR4, CONRACRS, -SO2NR4ARS5,
-S02R4, -SO3R4, or -F(O(OR4)(OR5); R4 YisNorCR7; 6 Cctober 2004 88 X and

Z are independently hydrogen, hal ogen, |ower alkyl, |ower alkoxy,
trifluoromethyl, hydroxy, nitrile, nitBd, 1INRAR5, -NO R4R5, NRIRSR6W
SR4, -C(O R4, -CO2R4, -CONRAR5, - SO02NRAR5, --S02R4, - SO3R4, P(0XOR4) (ORS5),

~T(CH2) mMQR4, - 4C(.OL T S|t06 Tis 0, S,
NRSf N% O R4, Nﬁf&%‘@%‘* N%E?@I\%% 6&&2% %’% %ﬁ’R 402, or a
oLl e ot e i e mmmozuf A Ofﬁh' .

i X
sul fur, and nPtrogen ?@ﬁbﬂ@‘?&ﬁggcy%ﬁ &o%%mqﬁ"ﬂ s"ﬁ%cgp]itu%/gd or
substituted with onékoxygllsyl. BCHhnQR”, %Qmwﬂmﬂépendent ly selected from

hal ogen, hydroxy, hmﬂ%m% Rl@)\agt(cq,j pdwer al koxy, al koxycarbonyl,
al kyl car bonyl , nésaé car bonylamn am noa ky , trifluoronethyl. N
e

hydr oxyacet ar ni
W is an anion;

R4 and RS are independently hydrogen, lower alkyl, lower alkenyl, lower allcynyl,
{CHp)nArs, arylalkyl, aryl, heteroaryl, heteroarylalkyl, cycloalkyl,

heterocycloalkyl, or heteroaryl, or R4 and R together with the nitrogen to
which they are attached form a carbocyclic ring containing 3 to

8 members, up to four of which members are optionally carbonyl groups
or heteroatomns independently selected from oxygen, sulfir, S(0), S(0)y,
-and nitrogen, wherein the carbocyclic group is unsubsttuted or substituted
with one, two, three, or four groups independently selected from halogen,
hydroxy, hydroxyalkyl, lower alkyl, lower alkoxy, alkoxycarbonyl,
alkylcarbonyl, alkylcarbonylamino, aminoalkyl, aminoalkylearbonyl,
trifluoromethyl, trifluoromethylalkyl, triflnoromethylalkylaminoalkyl,
amino, mono- or dialkylamino, N-hydroxyacetamido, aryl, heteroaryl,
carboxyalkyl, NR10SO;R11, C(O)NRIORLL, NRIOC(O)R11, C{O)ORIO,
C(O)NRI0SO,R11, (CHY)LS(0),R 10, (CHp)p-heteroaryl, O(CHy),-
heteroaryl, (CH2), C(OYNR10R11 G(CH,),C(0)OR 1O,

R? is lower alkyl, haloalkyl, or aryl;

and R4 additionally can be lower alkyl unsubstituted or substituted with one, two,
or three groups independently selected from halogen, 5-oxo0-4,5-dibydro-
1H-1,2 4-triazol-3-yl-sulfanyl, 5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl-
sulfinyl, 5-oxo0-4,5-dihydro-1H-1,2 4-triazol-3-yi-sulfonyl, or a
carbocyclic group containing from 3 to 7 members, up to four of which
members are optionally heteroatoms independently selected from oxygen,
sulfur and nitrogen, wherein the carbocyclic group is unsubstituted or



trifluoronethylal kyl, am no, or nono or dial kyl am no; %é ouer 66{
hal oal kyl, or aryl; R 7 is NRAR5, N(O RAR5, NRARSROX, O—| éf 3 al o
COR4, (CH2)nR4, CO2R4, CONR4R5, C(0) NRASO2R5, S(0)R4, SO02R4, SO02NR4ARS,
SO3R4, (CH2)P(0) (O0R4) 2= NRASO2R5, al dehyde, nitrile, nitro, - al kyl,

al koxyal kyl , T(Cl H2) nQR9, C(O T(CH2) mQrR9, NRIOC(0) T(CH2) mR10O, or

T(CH2) nCO2R4; nisGo6;. Wis an anion; R4 and R5 are independently.

hydr ogen, |ower al kyl, |ower alkenyl, |ower alkynyl, (CHZAM arylalkyl,
aryl, bet=aryl, heteroarylal kyl, cycl 4 kyl, heterocycl oal kyl, or
heteroaryl, or R4 and R5 together vvith t he nitrogen to which they are

attached form a cardegisid will é s Shdbfen Eenip B frod t 0 four of
whi ch nenbers are gptionally car bonF‘Lﬂ roup Octo er 2004 89 or
het er oat ons |ndepen‘H‘BWF‘F=§‘V‘§@WeE¥dé?f lowgp¥gr: S0, S(02, and

ni trogen, wherein tmxmﬁy&ﬁwmﬂuaw&msmtm ey substituted

with one, two, three, or foyr s i nd dent | ctedfromhalogen
bydr oxy, hydroxyal k‘?p““P’B I?;‘I%K%P &é:g& EX}H?‘“&%’E VEAPBhy ! |

al kyl carbonyl, al kyhedr bodilkaiiiae, am noal kyl, am noal kyl car bonyl
trifluoronet hyI trifluor grret hyl al kyl , tri wuoronethyl al kyl am noal kyI ,

am no, nono- oPndhanis SR nibis DRe REBE PR SEREENI do, aryl, heteroaryl

car boxyal kyl , NRlOS%C( O NRIOR11, NRIOC(ORL 1, C(O NRLOSCRR11, (CH2

5(0 nR10 (CH2 hetero Qo CH2 .- l(tet eroaryl, (CH2)nC(O NRLOR11,
Q{ CB2) nC( O) OR10: and /R4 agdiwhesinR( gndZeare proafingiabots, RIFANGAEERt i t ut ed or

substituted with o 7 twoy” or three groups independently selected from

hal ogen, 5-o0xo0-4, 5- dro- 1f 2,4-trjazol ul fanyl ,
5- 0x0- 4, 5- di hydr o- IW %W@“ﬁ%’&‘?ﬁha&ywm&w&ofmn

s aaaas)

10
R
g10 Rr10 gli
wherein:

G and J are independently CH_?,_»,, NH, or O;
BisNH, §, CHp, or O;
D is C or N, provided that R19 is pothing when D is N; and

R0 and R are mdependenily hydrogen, halogen, lower alkyl, lower altkoxy, or
alkylcarbonyi. '

3. A compound of the Formula ITT




sul | ai nyl, 5-0x0-4,5-dl hydro-1H1, 2,4-triazol -3-yl-sul fonyl,~0Qr,a
carbocyclic group containing from3 to 7 nenbers, up to foéﬁaéﬁbﬁﬂgpgﬁ
menbers are optionally heteroatons independently sel ected from oxygen,
sul fur and nitrogen, wherein the carbocyclic group is unsubstituted or
substituted with one, two, or three groups independently selected from

hal ogen, hydroxy, hydroxyal kyl, |ower alkyl, |ower al koxy, alkoxycarbonyl,
al kyl car bonyl, al kyl carbonyl am no, aniggalkyl, trifluoronmethyl, N
hydr oxyacet am de, tri.#l uoromnethyl al kyP; am no, or nono- or dial kyl am no;

and when Y is CR7, it is part of the part structure wherein R7 and Z arc as
defined above, ﬁﬁﬂi HE%Kgg |§ g;ﬁgg '%ga* ons to which
they are attacﬁggPQC) %ﬁ%n 0 %Eﬁgdﬁﬁgg aﬁﬁ éﬁ%ﬁ%¥- Gand J are

i ndependent |y CGH@reiNH, or 0; Bis NH, 5 CH?, or O; Dis Cor N, provided
that RO i s notfy.ng.mwhen is N | s | ower 4, haloal kyl, or aryl;
and R10 and RLT~df uggggg ﬂﬁmﬁ@dkg gaﬁ]fen ié)aé{n | oyer al kyl, | ower

al koxy, or al kyl caf R2\58 ovip oPOBB:1# HE{OYOR KPR nd

phar maceutical |y accepptabl e salts, esters, anmi des, and prodrugs thereof,
r4
¥ is N or CR7;
X and Z are independently hydrogen, halogen, Tower alkyl, lower alkoxy,
trifluoromethyl, hydroxy, nitrile, nitro, -NRIRS, -N(O)RIRS,
-NRAROIROW, -SR4, -C(O)R4, -CO,R%, -CONRARS, -SO;NRARS,
-SOoR4, -S03R4, P(O)ORH)(OR), -T(CH)QRY,

-C(O)T(CH2)MQRA, or NRAC(0)T(CH2) QR ;

mislio6;

Tis O, S, NR4, N(O)R%, NRR5W, or CR4R5;

Qis O, S, NR4, N(O)R%, NR4RSW, CO9, or a carbocyclic group containing from
3 to 7 members, up to four of which members are optionally heteroatoms
independently selected from oxygen, sulfur, and nitrogen, wherein the
catbocyclic group is unsubstituted or substifuted with one, two, or three
groups independently selected from halogen, hydroxy, hydroxyalkyl,
lower alkyl, lower alkoxy, alkoxycarbonyl, alkylcarbonyl,
alkylcarbonylamino, aminoaikyl, trifluoromethyl, N-hydroxyacetamide,
trifluoromethylalkyl, amijno, or mono or dialkylamino;

RS is lower alkyl, haloalkyl, or aryl;

R7 is NR4RS, N(O)R4RS, NRARSRIX, OH, OR4, SR, halo, COR4, (CHp),R%,
COzR4, CONRARS, C(O)NRASO,RS, S(O)R4, SOoR4, SO;NRARS,
SO3R4, (CH2)InP(O)(OR%),, NR4SO,RY, aldehyde, nitrile, nitro, alkyl,
alkoxyalkyl, T(CHp)mQRY, C(O)T(CH)QRY,

NRAC(O)T(CH2)mQR1Y, or T(CH)pCOoRA:
nis0to 6;

W is an anion;



~wherein: R2 is (a) hydrogen; (b) lower alkyl optionally sug%ltut g%\n
one, two, or three groups independently selected from hal ogen, ? ? Xy

| ower allcoxy, amno, nono- or dialkylamrio, carboxy, alkoxycarbonyl,

t hi oal kyl, 6 COctober 2004 91 nitrile, aryl, heteroaryl, or a carbocycl i
.group containing from3 to 7 nmenbers, up to two of which nenbers are
opti-onally heteroatons independently selected from oxygen, sulfur, and
nitrogen; or (c) a carbocyclic group containing from3 to 7 nmenbers, up to -
two of which nenbers are optionally hdteroatons i ndependently sel ected
from oxygen, sulfur, and nitrogen, wherein the carbocyclic group is

unsubsti tuted tituted. wt ne t hr ndependent |y
sel ected from g)ﬁ'?ililgtg ‘%?enﬁ%ﬁﬂg %‘ﬁ?gem}a?%ffi:“y ﬂ%(ﬁlﬁmgi E‘VF 4“6‘%@ al koxy,
am no, nono- or di a{m@@h;arylaikylamyuhemm Ietdreariaikyt] cyclBAkils hydr ogen, | ower

al kyl, | ower al koxy, hal ogen, trlfluoronethyl | ower al kynyl, | ower
al kenyl, nitril e nhetsrerycloalGR/r het@oaiy or R Mﬂ&e mogemZNR4R5

- S02R4, - SO3R4, ML al kyl,
hal oal kyl, or ar yI R%yc#&%)égar e @kﬁ%r@%&ﬂﬁ% oger“ﬂl\ﬁal ogen, | ower
al kyl, |ower al koxy$ membdrs, bp torfowref wiich members R8¢z optidnely ¢ashonpl groups NRARS,
N(O R4R5, - NRARS5R6 sl &9@54&‘% 5, - S02R4,
_S03R4, P(O) (OR4) ( c%’% é%?"&ﬁ%‘%ﬂy front . SOFRSH

and nitrogen, wherein the carbocycelic group is unsubstituted or substituted

with one, two, three, or four groups independently selected from halogen,

hydroxy, hydroxyalkyl, lower alkyl, lower alkoxy, alkoxycarbonyl,

alkylearbomyl, alkyleatbonylamino, aminoallcyl, ffluoromethyl,

trifluoromethylalkyl, trifluoromethylalkylaminoalkyl, amino, mono- or

dialkylamino, N-hydroxyacstamido, aryl, heteroaryl, catboxyalkyl,

NR10sO.R1L, C(ONRIOR1L, NR1OC(O)R1Y, C(O)OR1D,

C(OINRI0S0,R 11, (CH)5S(0)rR10, (CHy)y-heteroaryl, O(CH)p-
heteroaryl, (CHy)RC(ONRIOR11, O(CH2),C(O)OR1Y;

and R4 additionally can be lower alkyl unsubstituted or substituted with one, two,
or three groups independently sclected from halogen, 5-0x0-4,5-dihydro-
1H-1,2 4-triazol-3-yl-sulfanyl, 5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl-
sulfinyl, 5-0x0-4,5-dihydro-1/4-1,2,4-triazol-3-yl-sulfonyl, or a
cathocyche gronup containing from 3 to 7 members, up to four of which
members are optionally heteroatoms independently selected from oxygen,
sulfur and nitrogen, wherein the carbocyclic group is unsubstituted or
substituted with one, two, or three groups independently selected from
halogen, hydroxy, hydroxyalkyl, lower alkyl, lower alkoxy,
alkoxycarbonyi, alkylcarbonyl, alkylcarbonylamino, aminoalkyl,
triflucromethyl, N-hydroxyacetamide, trifinoromethylalkyl, amino, or
mono- or dialkylamino;

and when Y is CR7, it is part of the part structure



-C(OT(CH2) R4, or NRAC(O T(CH2)mQR5; mis i to 6; Tis Og ot R J‘\I(O)R4,
NRARSW or CRAR5; Qis 0, S, NO, N(O R4, NRARSW CO2, or a Car%oéég?lc
group containing from 3 to 7 nenbers, up to four of which nmenbers are
optionally heteroatons independently selected from oxygen, sulfur, and
nitrogen, wherein the carbocyclic group is unsubstituted or substituted
Wwth one, two, or three groups independently selected from hal ogen,

hydr oxy, hydroxyal kyl, 6 Cctober 2004 .92 |lower al kyl, |ower alkoxy,

al koxycar bonyl , al kyl carbonyl, al kyl & bonyl ai m no, am noal kyl ,
~trifluoronmethyl, N-hydroxyacetam de, trifluoronethylalkyl, am no, or nono
or dial kylarnino; R6.,i wer al kyl, haloalkyl, or aryl; R7 is NR4RS,

N(O) R4R5, NRARSROW 4, SR4, hal o, COR4, (CH2)nR4, (CH2), R4, CO2R4,

CONR4RS, C( O NRRSOZ2RRy—SKO) e R Bhesn b&RINP( O (OR4) 2,
NRASO2R5, al dehyde, ditri ke%enl trze;élda f‘gﬁ%\ﬁﬁ&%ﬁkw , é.T( CH2) nR4,
C(O T(CH2) o, QR4, NRAC(O T(CH2)mQR5, or T(CH2 nCOR2R4; nisOto6; Wis an
anion; R4 and R5 arg,d eRbbs th ¥R L@wWREq Bledael . | ower al kenyl
| ower al kynyl, (CH% rﬁ%g%ag?%l al kmw&l,%?ﬁgtaer oarﬂfﬁbe{ eroaryl al kyl,

cycloal kyl,  hetero kyl, or yoaryl, or R4 nd together with
the nitrogen to whi ey are atyeaefiled forma carbg ic ring containing
Bbers are optignal I'y carbonyl groups

3 to 8 menbers, upt
yR“é )\ (}{?ygen, sulur/ S(O, S(O2, and
arbocyclic group BsunsuBstit y or substituted
A0f our groups | ependentlgws gf/ed. from hal ogen,

or het er oat ons i ndepefnt
r!l

ni trogen, wherein the
with one, two, three,
wherein:
G and J are independently CHp, NH, or O;
BisNH, S, CHy, or G;
Dis C or N, pfovided that R10 js nothing when D is N; and
R? is lower alkyl, haloalkyl, or ary};
R10 and R11 are independently hydrogen, halogen, lower alkyl, lower alkoxy, or
alkylcarbonyl.

4. A compound of the Formula IV
X CHg3
R3
SUee
x,
R 7 N ﬁ)\N N o v

H;;c/l\cu3

and pharmaceutically acceptable salts, esters, amides, and prodrugs thereof,
wherein:

R3 is trifluoromethyl, lower alleynyl, lower alkenyl, -COR%,
CONRAORS?, -SO7NRAR3, -S02R4, -SO3R%, or -P(O)ORH(ORY),
|

r4
Y is N or CR7;



hydr oxy, hydroxyal kyl, |ower al kyl, |ower al koxy, al koxyca vl

al kyl carbonyl, al kyl carbonyl am no, am noal kyl, am noal kyl cé?%g%%ﬁr?ow
trifluoronmethyl, trifluoronethylalkyl, trifluoronethylalkylam noal kyl,
nono- or diallcylam no, N hydroxyacetam do, aryl, heteroaryl, carboxyal kyl,
NR1OSO2R11, C(ONRIORI 1, NRIOC(O R11l, C(OOR10, C(O NRLOSO2R11,
(CH2)nS(0)nRI O, (CH2)n heteroaryl, O CHZ) heteroaryl, (CH2)n,C(O NRLOR11,
QCH2), C(O OR10; and R4 additionally cgg be | ower al kyl unsubstituted or
substituted with one, two, or three groups independently selected from
hal ogen, 5-o0x0-4,5-di hydro- 1H 1, 2,4-triazol-3-yl-sul fanyl,

5- 0x0- 4, 5-di hyegt pabtd; = '!al;r,glln- i %415 %ﬁ&.‘r'allﬂ&l 5 - Mydr o- 1H
1,2,4-triazol - 3-yF- sn%]flﬁipiéﬁe?ﬂo ag%]’ Oc(t)gocg’er 200 ’Q%Egllrﬁ%%éycl ic group
contai ning from 3 twifidornmerhyly lydroxp, riteilef mitro, NRIRANO)RMYbers are optionally
het er oat ons independeq1

t sel egted fr.om oxygen sul fur, ni trogen,
wherein the carbocy?® B%é?%’uﬁﬁﬁs‘qmdeZFﬁrg@}@r“Rygﬁ92@?%ed with one,
two, or three groups,.ihde e al ogen, hydr oxy,
hydr oxyal kyl , | omrigﬁgglgsm&)é@%@%’ ‘&%&?’bonyl , al kyl carbonyl ,
al kyl car bonyl am no, ' | K¥dmg L1 ylo5N-hydroxyacet am de,
trifluoronethylal ky@m@@?@%r&‘iﬁ%‘lﬁg@g@mﬁ 1am no; and R10 and R11l
are independentli¥1kyerogen, hal ogen, |ower alkyl, |ower alkoxy, or

| kyl carbonyl; with the proviso that when, R3 is hydrogen, |ower alkyl,
| ower al koxy, Mds OgBANRY, N@RANRARW.o0 CRARGPRA, CONRAORS, or - NR4R5, then

R0 1 ot QL Gy s, G SRAREIRAI Q035 SR By BSR4 7T
3 to 7 members, up to four of which membexs are optionally heteroatoms
independently selected from oxygen, sulfur, and nitrogen, wherein the
carbocyclic group is imsubstituted or substituted with one, two, or three
groups independently selected from halogen, hydroxy, hydroxyalkyl,
lower atkyl, lower alkoxy, alkoxycatbonyl, alkylcarbonyl,
alkylearborrylamino, aminoalkyl, trifluoromethyl, N-hydroxyacetamide,
trifluoromethylalkyl, amino, or mono or dialkylamino;

RS is lower alkyl, haloalkyl, or aryl;

R7 is NR4R5, N(O)R4R5, NRARSRIX, OH, OR%, SRY, halo, COR4, (CHa) R4,
COzR4, CONRAR3, C(O)NRASO,R5, S(O)R4, SOR4, SO,NR4RS,
S03R4, (CH) P(O)(OR%);, NRASO9R3, aldehyde, nitrile, nitro, alkyl,
alkoxyalkyl, T(CH)y QR?, CEO)T(CH2);QR,
NRIC(O)T(CH2)mQR 10, or T(CH)1CORY;

nis0to 6;

W is an anion;

R4 and RS are mdependently hydrogen, lower alkyl, lower alkenyl, lower alkynyl,
(CH2),Ar, arylalkyl, aryl, heteroaryl, heteroarylalkyl, cycloalkyl,
heterocycloalkyl, or heteroaryl, or R# and R3 together with the nitrogen to

which they are attached form a carbocyclic ring containing 3 to
8 members, up to four of which members are optionally carbonyl groups



-94 A conpound according to Cdaim5 wherein R7 is sel ected f(%cq %0 Na C
J' QQorQ and wherein such groups are optionally substitu ?)?P %

aryl, or amde. 7. A conpound selected fromthe group consisting nl (a)

S- Cycl opent yl - 5- net hyl - 2- (4- pi perazi n- 1-yl - phenyl am no) - 8H

pyrido[ 2, 3-d] pyri mdin-7-ore (Conpound 1)-,. (b) 8-(1-Methylethyl)-5

nmet hyl - 2- (4 pi perazin-|-yl-phenyl am no)- SH pyndo[ 2, 3-d] pyri m di n-7-one
(Conpound 2); (c) 8-Cyciopentyl-5-net hél -2-(4-fluoro-3-nethyl phenyl am no) -
8H- pyri do[ 2, 3-d] pyri m di n-7-one (Conpo8fd 3); (d)

8- (1- Met hyl et hyl ) - 5-met hyl - 2- (4-fl uoro- 3-net hyl phenyl am no) - 8H

B Oyl onexyl - 5. et igeEeR AR EGRARAHT it ok i Q> SO
gya/ d|01 ﬁ 3- f'] pyri {nh:dijd &é:@mnw%ﬁh grotp is unsubstituted or substituted
cl ohex met hv r opano arjn
1-yl) phenyl>/am no] - Sﬁﬂb‘i’ﬁer ‘3’8{ @mgt‘ﬁﬁwgﬁgﬂgﬁ? dgptly selegeihfsombelesen (q)
8- | tyl - 5- net kot 1, alk yl,
1- %fpﬁgﬁgl gm no]rTe ylmowwwﬁmquomm (h) 8-(1
Met hyi et hyl ) - 5- et b!ﬁ‘ﬁ q(ékﬁ?%%% R oalkylcarbonyl,

| -yl) phenyl am no] - Sl:ﬁlpgtbmdhﬂZm:ﬂud]:mymyMkm nifidoromethylflkyipoinoalicd) ; 6 Cct ober
2004 wo ol no741 PCTI USO 11026

8- Oycl ohexyl - 5- met =2 %E TP "P‘g’%{ﬂﬁ“‘g%ﬁy ﬁﬁgﬂﬁytfﬂglr%oha&rl . higtgroaryl,

catboxyalkyl, NR10S0,R11, C(O)NRIOR1L, NRIOC(O)RIL,

CONR10SO9R1L, (CH2),S(0)aR10, (CHy)y-heteroaryl, O(CHR)y-
heteroaryl, (CH2)C(O)NR1OR11, O(CH,),C(O)OR1Y,

and R4 additionally can be lower alkyl unsubstituted or substituted with one, two,
or three groups independently selected from halogen, 5-0x0-4,5-dihydro-
1H-1,2 4-triazol-3-yl-sulfanyl, 5-0xo-4,5-dihydro-1H-1,2,4-triazo}-3-yl-
sulfinyl, 5-oxo0-4,5-dihydro-1H-1,2,4-triazol-3-yl-sulfonyl, or a
carbocyclic group containing from 3 to 7 memabers, up to four of which
members are opﬁonalljr heteroatoms independently selected from oxygen,
sulfur and nitrogen, wherein the carbocyelic group is unsubstituted or
substituted with one, two, or three groups independenily selected from
halogen, hydroxy, hydroxyalkyl, lower alkyl, lower alkoxy,
alkoxycarbonyl, alkylearbonyl, alkylcarbonylamine, aminoalkyl,
trifluoromethyl, N-hydroxyacetamide, trifleoromethylalkyl, amino, or
mono- or dialkylamino;

and when Y is CR7, it is part of the part structure

I

S 6 wherein R7 and Z are as defined above, or can be taken
Z

7
R
together with the catbons to which they are attached to form



pyrido[ 2, 3-d}pyrimdin 7-one (Conpound 9); (j)
8- Cycl opent yl - 5- net hyl - 2- (4- pyri dvl phenyl ar ni no) - SH & October 2004

pyzi do[ 2, 3-d] pyri m di n-7-one (Conpound 10); 5 (k) 8-(1 Methylethyl)-5

met hyl 2-(4 pyridyl phenyl am no)-8H pyrido[ 2, 3-d] pyri mdin-7-one (Conpound
11); (1) 8-Cyclopentyl-5-nethyl-2-[4(3-am nopyrrolidinyl)-

phenyl am no] - 8H pyri do[ 2, 3-d] pyri m di n-7-one (Conpound 12); (m) 8-(]

. Met hyl et hyl ) - 5- et hyl - 2-[ 4- (3-am nopyrrolidinyl) 10 phenyl am no] - 8H
pyrido[ 2, 3-d] pyri m di n-7-onc (Cbnpound993) (n)

N-(1-{4-[(8-cycl opentyl -5-net hyl - 7-oxo(S hvdropvridi no-

[ 2, 3-d] pyruni di n- 2- yl))anlno]phenxLlAgxrrolldln KR RPN

3, 3-di net hyl but ana , O)
N-(1-{4-[(5-nethyl-
hydr opyri di no[ 2, 3-d] gyri
3, 3- dunet hyl but anam BL{Co
8- Cycl opent yl - 5- nethyl%? (3-chloro-4 .r.'ln‘f yl -

phenyl am no) - SH pyri dofg20 3-d] pyri m di -one
8- Oycl ohexyl - 5- net hyl - 2- (3- chl or o- 4- p¥er azi n- 1
pyrido[ 2, 3- djpg&h@hﬂln 7-one (Conpound 17); (r) 8 (1

Met hyl et hyl.) - 5- nethyl (3 chloro |pera2|n 1yl -

phenyl ani no) - 839897 pgdndep aerHEW- G- one’ (Conpound 18); (s)

8- Cycl opentyl - Hgkﬂf ﬁ? hyl 2- (3-chl oro-4-pi perazin-1-yl -
phenyl am no) - SH pyr QE g 1 pyrimdin-7-one (Conmpound 19); 25 (t)

8- Cycl ohexyl - 6 10 razin-]-yl-

phenyl am no) - 8 1%39%?%% gwd*}“"g‘?. %{? n- ﬁ(l)eﬁgpilf@grrpound 21); (u) 8-(1
Met hyl et hyl ) - GRﬁhskwwrd&ymhmbﬁkﬂzn@adﬁhﬂoro plperazin-

1-yl - phenyl am n yr|d0[2 d]pyrlnldln -one (Conpound 20); (v)
8- Cycl opent yl - qéré‘l‘%@ﬁ Aropen: Brleernlowen M@WH&?’%M no) - 8H
pyrido[2,3-d]pyr|n1ﬂhmmﬁmgﬂp (Cbnpound 22)

5. A compound of Formula V

RO
&3
g
x-m/l%N I
0
| v
R2
v

- and pharmacentically acceptable salts, esters, amides, and prodrugs thereof,
wherein:
R2is (@  hydrogen;
(b)  lower alkyl optionally substituted with one, ™o, or three groups
independently selected from halogen, hydroxy, lower alkoxy,
amino, mono- or dialkylamino, carboxy, alkoxycarbonyl, thicalkyl,



(w) 8-(1l-lvlethylethyl)-5-methvl 2-(3-cldoro-4-norpholin- 46¥%ﬁ
phenyl am no) - 8H pyri do[ 2, 3-d] pyri m di n-7-one (Conpound 23) R 608 2004
wo 01n0741 PCT/I!SOLl 11265 -96- (x) 8

- Cycl ohexyl -5-metliyl - 2- (3-chl or o- 4- nor phol i n- 4-y]

phenyl am no) - BH pyri do[ 2, 3-d] pyri mdin 7-one (Conpound 24); (Yy)
2-({3-chloro-4-[4-(3-norpholin-4: ylpropyl)piperidyl]-

phenyl } am no) - 8- cycl opentyl -5-net hyl - S hydropyridino(2,3-d]pyrirnidin- 5
7-one (Conpound 25); (z) 2-({3-chloro-3[4-(3

mor phol i n4-yl propyl ) pi peridy]]- phenyl}am no)-8-(1

nmet hyl et hyl ) - 5- net hyl tgaég npound
26); (aa) 2-({3-chl ora4i§ E’Sagﬁorgﬁiamn 43?9‘168pyl%r%l gg# iﬁ%&j&o
phenyl } ami no) - 8- cycl ohexXytcabam:upte e afydich pyambars mﬂrﬁMYpyrl mdin. 7-one

(CGonpound 27); (bb) heieroatoms independently selected from ulfur, and
2-({3-chloro-4-[4-(3-pi pg?rgm ny]inperpg%yeln)%?epegrl dyl ]OE)[ eeﬁ’ysl} =
am no) - 8- cycl opent yl - 6- Ditiggems 05 nethyl g-

hydr opyr i di no[ 2, 3- depy " laheBbddcife 91D chERARE $BH 28) mekibeks O to two of
2- ({3-chl oro-4[ 4-(3- plpera2|nylpropyl eridvl]-
pheny! }ani no) - 8- ( 1- met hybishmpmpers asejog ”61? vushaeatgrrs igdepgndentiy selegied o -

[2, 3-d] pyrindin-7-one (GpRayad s alddthogen, Widrei thoébt]dic ERoup
pi perazi nyl propyl ) pi peridyl]-
pheny! ) am no) - 8- cycl ohe i osihsttied Pronbetittedpm ane Rya: 5 ByFT BPTRS- 20

[22( FSd] E?/“ mi g' F47( gne. (uﬁ@ﬁ % B s@&}adlﬁ)oﬁﬂonsmhélgofhal%gen,h droxy, lower

- -chl oro- 4-[ 4- ( 3- pi per.azi nyl propyl.) pi peri en

ar ni no) - S-cyel opent pl - 54 ﬁ’s‘?’l ‘y‘é'? e B?WG?‘?}‘@BWW%'W n- 7-one
(Conmpound 31); (ff) 2-({eehdyRro- 4 [ 4- ( 3- pi perazi nyl propyl ) pi peridyl]-

R3 is hydrogen, lower alkyl, lower alkoxy, balogen, trifluoromethyl, lower
alkynyl, lower alkenyl, nitrile, nitro, -COR%, -COsR4, -CONRAR3,

CONRA0R3, -SO,NRARS, -S04R4, -SO3R4,

|

r4
P(O)(OR4)(OR5), or -NR4R;

R is lower alkyl, baloalkyl, or aryl;

X and Z are independently hydrogen, halogen, lower alkyl, lower atkoxy,
triflucromethyl, hydroxy, nitrile, nitro, -NR4RS, -N(O)RIRS,
“NRARSR6W, -SR4, -C{O)R4, -CO5R4, -CONRARS, -SO;NRAR3,
-SO9R4, -SO3R4, P(O)ORF(ORS), -T(CH)mMQRY,
-C(O)T(CH);nQR4, or -NRAC(0)T(CH2)mQR3;

misltod; |

Tis O, S, NR%, N(O)RY, NR4RSW, or CRARS;

Qis 0, S, NR4, N(O)R4, NRARSW, CO», or a carbocyclic group containing from
3 to 7 members, up to four of which members are optionally heteroatoms
independently selected from oxygen, sulfur, and nitrogen, wherein the

carbocyclic group is unsnbstituted or substituted with one, two, or three
groups independently selected from halogen, hydroxy, hydroxyalkyl,



25 phenyl }am no) - 8- (I - et hyl et hyl ) - 5- et hyl - 8- hydr opyri din

.[2,3-d] pyri mdin-7-one (Conpound 32); (g9) BOctober 2004
2- ((3-chl oro-4-[4-(3-pi perazi nyt propyl ) pi peridyl] phenyl }
am no) - 8- cycl obexy] - 5- met hyl - 8- hydropyridino[ 2, 3-d]pyrimdin . 7-one
(Conpound 33); 30 (gg2)
8- Cycl opentyl - 2-[ 4- (pi perazi n-1yl)-phenyl azni no] - 6-fl uoro- .5-ntthyl -8H
pyri do[ 23-d] pyri m di n-7-one uifl uoroacetate (Conpound 34); 6 Cctaober 2004
WO 01170741 PCT/ USotro265" -97- (9g3)93-Cycl opentyl-2-[4 (piperazin
1-yl)-p henyl anxi no] - 6- bronD Snmet hyl -SH pyrido [2,3-d]pyrimdin-7-one

trifluoroacetate (Co h
8- Cycl opent yl 2- [ 4- (gwg Fﬁ‘?ﬁypﬂ'“ﬁ‘i’%aﬁbofybalﬂkghonﬂ’
phenyl ani no] - 6- f | uoguey mﬂm Sitinyiicy il eifRodmethly]) Y hydrotivatefdmalee

hydr ochl ori de (Corrpo nd 36&2
S- Cycl opent yl - 2- ( 3- ‘F‘ ]ﬂ*&’ﬂe%’ﬁ‘}? RE o8 o SRR o) -
5- et hyl- 8H pY‘i{ﬁ‘iQﬂ)%Fr%nﬂl E, dd,uaryf one (Corrpound 37); (jj)

6- Br onp- 8- cycl openty - di rret hyI pi perazj n-|1
phenyl ami no] - SR?ﬁﬁm‘I‘RfBN@WRE &Rﬁbﬂeé/@m &@Iﬁz)nR de
(Conpound 38); (kk) 3, J@HR4; erazin-|-yl -

e @;gi
nh | 5- th d 39 15
RS i Z% &J%&a@m% S et BRI 50
phenyl ami no) - 5- Met hyk, SbkyRikbSalks, B DKORY ccomtmaqm( Conpound 40) ;

NRAC(0)T(CH2)QR3, o T(CH)mMCORY;
nis0to 6;

W is an anion;
R4 and R? are independently hydrogen, lower alkyl, lower alkenyl, lower alkynyl,
(CH)pAr, arylalkyl, aryl, heteroaryl, heteroarylaikyl, cycloalkyl,

heterocycloalky, or heteroaryl, or R4 and R3 together with the nitrogen to
which they are attached form a carbocyclic ring containing 3 to

8 members, up to four of which members are optionally carbonyl groups
or heteroatoms independently selected from oxygen, sulfur, S(0), S(0)2,
and nitrogen, wherein the carbocyclic group is unsubstituted or substituted
with one, two, three, or four groups independently selected from halogen,
hydroxy, hydroxyaikyl, lower alkyl, lower alkoxy, alkoxycarbonyl,
alkyicarbonyl, alkylcarbonylamino, aminoalkyl, aminoalkylcarbonyl,
trifluoromethyl, triflucromethylafkyl, trifluoromethylalkylaminoalkyl,
mono- or dialkylamino, N-hydroxyacetamido, aryl, heteroaryl, -
carboxyalkyl, NR10SO;R11, C(O)NR1IOR11, NRIOC(Q)R1L, C(O)ORIC,
C(O)NR10SO,R11, (CH2)1S(0)nR 10, (CH)p-heteroaryl,
O(CHg)y-heteroaryl, (CH2), C(ONR10R 1, O(CHp)LC(O)OR1Y,

and R4 additionally can be lower alky! unsubstituted or substituted with one, two,
or three groups independently selected from halogen, 5-0x0-4,5-dihydro-
1H-1,2,4-triazol-3-y}-sulfanyl, 5-o0xo0-4,5-dihydro-1H-1,2 4-triazol-3-yl-
sulfinyl, 5-oxo-4,5-dihydro-15-1,2,4-triazol-3-yl-sulfonyl, or a



(mm 8-Cycl opentyl-2-[4-(3,5-di nethy)-piperazin-I-yl)-

phenyl anzi no] - 5- net hyl - SH pyri do[ 2, 3-d] pyri m di n- 7- one 2066E$H§5398441);
(nn) 2-(3-Chl oro-4-piperazin-I|.-yl-phenyl acni no) - 8-cycl opentyl -

5- et hyl - 8H pyri do[ 2, 3-d) pyri m di n- 7-one (Conpound 42); (co)

?{y- Chl or o- 4- pi perazi n-| -yl -phenyl am na}- 8-cycl opentyl -

6-fl uoro-5-net hyl -8H pyrido[ 2, 3-d] py nidin-7-one (Conpound 43); 25 (pp)

6- Br ono- 2- ( 3- chl or o- 4- pi perazi n-1-yl phenyl anm no)

8- cycl opentyl - 5- net hyl - SH pyri do[ 2, 3-d¥pyri m di n-7-one (Conpound 44); (qq)
8- Cycl opentyl -5 net hyl - 2- (4-nor phol i n-4 yl - phenyl am no) - SH

pyrido[2,3-d]pyrimdin-7-one trifluyorpacetate (Conpoungd 45):.30 (rr)
8- Oycl opentyl - 6-f G&bﬂgﬁhﬁwmmn?ym%ﬁgﬁ?ﬁé’ﬁg%w ouf G bnicd
: ghgnyl améno) - I8I—I— py[ﬁgﬁg%e%,ﬁi%ﬂti?ydéﬁihlldm ﬁnﬁ&ﬁeﬁeﬁdﬁﬁ lplslelebte@ﬂi)om oxyge)
- Br ono- 8- cycl opent y| - 5- -2-(4:nmprpholin-4-yl . :
phenyl ani no) - SH pyr §g§mﬁéﬁyﬁﬁéwﬂﬂﬁq%E%ﬁ@ﬁféﬁ%ﬁgﬂﬁﬁmﬁ9w?ﬂ8rCbtober 2004
WO o%/ |7074411 P|CTI ESfsﬁﬂgﬁﬁﬂ&ﬁﬁmSﬁ&wg(Trﬁbreégm@miﬁpﬂ;ﬂ?dysﬁeﬁ&ﬁd?or o- 4
mor phol i n- 4-yl - pheny| ani po) 5- - r ~dlpyrimdin-7 -one
( Conpound 48) ; (uug%g@@bgr%ﬁghggﬁ@%@$§g%ﬁ%ygkﬁ?QWﬁ?w%%go-4-nDrphoI.in-4 yl -
Ehe?ygangno)-séneth%uhyﬁ?hmwiﬂhgﬂf?nmlﬁ&y&pbdﬁmmﬂq@mmhmdﬁﬂ(Cbnpound 49) ;
vVv) 6- Brono-8-cycl.gpentyl -.2-(3:f| uaro-4- Ay 1= .
phenyl ani no) - 5- net rfvﬁ‘?%wgt%zk‘%‘af‘ﬁ% p;&?’ir{%l Ia A}ﬁ%aﬂlgx’%oﬁg%und 50); (ww)
2- (3-'Chl or 0- - nor phabror erdigikylghisnydndm no) - 8- cycl openi yl - 10
S- et hy1 - Srbyr L GpL it SIPNEL T % 7o L COPRUN 30 e ko o

alkylcarbonyl;

with the proviso that when, R3 is hydrogen, lower alkyl, lower alkoxy, halogen,
nitrile, nitro, -COpR4, CONRAORS3, or -NR4IR3, then R’ is not C;-Cs
alkyl.



(xx) 2-(3-Ch|oro--nDrphoIin-4-y|-pheny|anino)-8-cyc|openty§- ber 2004
6-fl uaro-5-m et hyl - 8Hpyri do[ 2, 3-d] pyri m di n-7- one (Conpoun 958, Pyy)
6- Br ono- 2- ( 3- ahl or 0- 4- nor phol i n-4-yl - phenyl am no) :

8- cycl opent yl - 5nethy] 8H pyrido[ 2, 3-d] pyri m di n-7- one 15 (Cbnpound 53);

(zz) S-Cyclop % -methyl -2-{4-[4-(2,2,2-trifluoro-eth - piperazin-1
y] J pheny]an1n§§ H pyrido[ 2, 3- d]pyrlnldln 7one ( Conpdt ﬂ”S%?“T. (aaa)
9- Cycl opentyl -6-fl uom 5-nmethyl ', -{4-[4-(2,22-trifluoro- 20 - ethyl)

pi perazin-1-yl]-phenyl am no}-8H pyri do[-24-3-d] pyri m di n-7-one ( Conpound
55); (bbb) 6-Bronp-8-cyclopentyl-5-nmethyl 2-{4-[4-(2,2,2-trifluoro-

et hyl) - pi perazin 1-yl] phenyl am no) - BH pyri do[ 2, 3-d] pyri m di n- 7- one
(Conpound 56); 2: .(ccc)

8- Cyci opentyl - 5-net hyl - 2- (4-[ 4- ( 3- pi perazin-1-yl -propyl)- piperidin-I
yl]-phenyl am no}-8H pyrido[2; 3-d] pyrimdin-7-one trifluoroacetate
(Conmpound 57); (ddd)

8- Cycl opentyl - 6-fl uor o- 5- net hyl - 2-{4-[ 4- (3- pi perazin-| -yl -
propyl)-piperidin 1-yl]phenyl am no)-8H pyrido[ 2, 3-d] pyri m di n-7-one 30
(Conpound 58); (eee)

6- Bronmo- 8- cycl opentyl - 5- et hyl - 2- {4-[ 4- (3- pi perazin-1-yl -

propyl) - plperldln 1-yl J- phenyl ani i n 8H pyrld 2,3-d3pyrimdin-7-one

( Conpound 59) ; %Hﬁwmc @tflé)wéﬁhmn iStlea¢difid@es’ . - 99- (f))
8-Cyclopentyl-5 nethyl 2- {4[ﬁ(3 mor,phol i n- 4- yI propyl) plperldln 1

yl ] -phenyl am no} - 8H pyri do[ 2;3-d] p |n1d| -7-one

[oj’ O'or Q

and wherein such groups are optionally substituted by alkyl, aryl, or
amide.

7. A compound selected from the groﬁp consisting of:
(a) S-Cyclopentyl-S-methyJ—2—(4—piperazin—1—)'l-phenyfmnino)-SH-
pyrido[2,3-d]pyrimidin-7-one (Compound 1); .
(b) 8~(1-Methylethyl)-5-methyl-2-(4-piperazin-1-yl-phenylamino)-
" $H-pyrido[2,3-dJpyrimidin-7-one (Compound 2);
(c) 8-Cyclopentyl-S-methyl-2-(4-fluoro-3-methylphenylamino)-
8H-pyrido[2,3-d]pyrimidin-7-one (Cempouud 3);
(d) 8-(1-Methylethyl)-5-methyl-2-(4-fluoro-
3~methy1phcnyla.mino)—8H—pyxido[2,3«=d]pyrimidin-_7-onc {(Compound 4);
© 8-Cyclohoxy1-5-meﬂ1yl-2—(4—ﬂuoro~3-mcﬂa}'lphenylamino)-
8H-pyndo[2,3-d]pynm1dm-7-one (Compound 5)
(:t) 8 Cyclohexyl-S«mctthQ [4-(4-propanoylp1pera/_m-
-yl)phenylammo]-8H-pyndo[2,3-d]pvnm1dm-7-one (Compound 6);
{g) 8-Cyclopentyl- 5-methyl-‘7 [4-(4-propanoy1pxperazm
-y!)phenylammo] 8H-pvndo[Q,'%-d]pynmldm-?-one (Compound 7);
(h) B{I-Methylethyl)-s-mcthyl 2-[4-(4-propanoylpiperazin-
1-y1)phenylamino}-8H-pyrido[2,3-djpyrimidin-7-one (Compound 8);



(Conpound 60); (ggg) 8-Cyclopentyl-6-fluor6-5-nethyl-2-{4- %A%(%?}? ﬁhol I n-
5 4-yl -propyl)-piperidin-1 yl]-phenyl am no}-8H pyri do[ 2, 3- PR5hdPR

7-one (Conpound 61); (hbh) 6-Bronp-B-cycl opentyl-5-nethyl-2-{4-[4(3

mor phol i n-

4-vl - propyl ) -WepERHHI n-1 -yl ) - phenyl am no) - SH pyri doj 2, 3-PEFA§HIRESHI n- 7- one
(Conpound 62); 10 (iii)

6- Brono- 8- cycl opent yl - 5- meshyl - 2- { 4- [ 4- gg- nor phol i n- 44y1-

ropyl i peridin-| I henyl am no rido[2, 3-d rimdin-7-ane
?@%Otng 23) (i )y - %) 8-gyclohexyl-§-methyf) %/ (4-p1pc[l'a21n 1- l—gh)énvlammo]-SH— :

'2h(4|(4[3(3 Am'nf)- db|L§psﬂﬁn&h)).oﬂé ; I’Igln | - V|2j -
enyl am no) - 8- eycl opent i do 3 rimdin-7-one 15
FOOn%ound 6)4) ({kk) P (ﬁ{ACXr%Pf‘é’lﬁn‘F?@ﬁf‘?%F V(!Rhﬁny%zl“&‘?‘})ﬁ%pyl] pi peri di n-
1yr1i} dg?gngl _i B;) r ?%ygjﬁ?ﬁﬁﬂ%yﬁ&h—ﬂ&h@(@m]ﬁhh&lﬂ)ﬁkk
2y(4 (4- iS 3- Ani no- pyr r &F g’ﬁn&?‘fﬁ%ﬂgg’&f@f}g %id?‘akﬁ?ﬂmm 80>
phenyl am no) - 6- br orropﬁdo&rsl-tﬂmmgm-?&mﬁ:dqﬂwmn,
do[ 2, 3-d di n-7-
gya/clogpent y} pgl(én t: Eorﬁ% éf w i el’@gl n[44 ?‘Fmpl?ym ‘ihswn'pl peridin-1
y1] - phenyl ani no} - 5- MCWMBﬂ%PMdPQ‘@PMF17mHQ((Epnﬂwondalz)( Corrpound 67) ;

25 (nnn) 8- Cycl oprntyl - '(1fnb tsqw&y{eaayglsuﬁamﬂo [[44&3 brimBhRBfi@ANN - 1
pro_pyl}-plllz)erldln | -yl] %]ylamnaé
pyrido[ 2, 3}] pyri ni dPlFFnW’a‘B‘H éod%‘)‘m '{“6’(5’6‘)’ (Compound 13);

6- Br Olm 0- 8- cycldopent yl - 2-(ﬁ)EN-f(i-lEO[(S‘-cfcldp@ntﬁﬁ&ﬂhtﬂﬂtmﬂo@'ﬂ'ldprVndmo-
vr 1 dol 20 304 pyr i m b aPBTRN R 0
8- Cycl opent yl - 2- { 3- f B,adintethyltfutin{r3d@opipotadt4d;- yi - propyl ) -
{0) N-(1-{4-[(5-methyl-8-(1-methylethyl)}-7-0x0(8-
15 hydropyridino[2,3-d}pyrimidin-2-yl))amino]phenyl} pyrrolidin-3-vI)-
3,3-dimethylbutanamide (Compound 15);

(p) 8-Cyclopentyl-5-methyl-2-(3-chloro-4-piperazin-1-yl-
phcnylamino)-8H—pyrido{2,3-dj§nimidin—7-one (Compound 16);
(@ 8-Cyclohexyl-5-methyl-2-(3-chloro-4-piperazin-1-yl-
20 - phcnyiamino)-SH-pyridoQ,3-d]pyrimidin—7—one (Compound 17);
() 8-(1-Methylethyl)-5-methyl-2-(3-chloro-4-piperazin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 18);
(s) 8-Cyclopentyl-6-fluoro-5-methyl-2-(3-chloro-4-piperazin-1-yl-
phenylamino)-8H-pyrido[2.3-d]pyrimidin-7-one (Compound 19);
35 - ® 8-C}rclohexyl-G-ﬂuoro-S-methyl-2-(3-chloro-4-piperazin-]-yl‘—
~ phenylamino)-8H-pyrido{2,3-d)pyrimidin-7-one (Compound 21);
() 8—(1-Mem}'leﬁzyl)-&ﬂuoro-s-methyl—z-(3-chloro-4-piperazin-
1-yl-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 20);
A ™) 8-Cyclopentyl—5—methyl-Z-(B-chloro-&-morpholin-ﬂl-yl-
30 phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 22);
| (w) 8-(1-Methylethyl)-S-methy]-2-(3-chloro-4-morpholin-4-yl-
phenylamino)-8H-pytido[2,3-d]pyrimidin-7-one (Compound 23);



pi peridin-1-y1]-phenyl am no}-5-net hyl - 8H pyri do[ 2, 3-d) pyri g din-7-
(Conpound 70): 6 October 2004 wo ol na741 PCTI US01102657 - ?6%30%&&@&
8- Cycl opentyl - 6-fl uoro-2-{3-fl uoro-4-[4-(3-norpholin-4-yl
propyi)-pi peridin-1-yl]-phenylam no }-5-nethyl-8H pyrido[ 2, 3-d] -
pyri m di n- 7- oW@ W/@gspound 71); (rrr) PCT/U'SM /12657
6- Br ono- 8- cycl opentyl -2-{3-fluoro-4-[4-(3-norpholin-4-yl- 5
propyi)-piperidin-1 yl]-phenyl am no}-5-reghyl - SH pyri do[ 2, 3-d] -
pyrim di n-7-one (Conpound 72); (sss) .2-[4-(3-Am no pyrrolidin-I|
yi ) - phenyl ani no] - 8- cycl opé&Rt é‘pyd?ih‘ﬁ%ﬂtsrm[‘bjk%r(ﬁ?‘}'?fﬂﬂ‘wméﬂﬂﬂlri mdirr 7-one
g-colr?ouﬂd 7?) ;- (ti[t)S ﬂmh)lflatﬁﬁo}ﬁﬂlil-ﬁﬁifgﬂﬂidﬁﬁrﬂﬁdin-%oﬁe (Compound 24);
-yl ) - phenyl am uo] - S-cyc e : ) .
6-f | uor o- 5- met hyl - 8H- pyr i 3@[ gg{éfm"b"sﬁ“[“h‘?ﬂ?%h?‘-"b%‘?mﬂ}i’ﬁﬁu%l- 74): ()
2-[ 4- (3- Anni no pyr r ol plethyl}ahihg)ShayclypeatyhSrmeth@l-Hhiydrdyridino[2,3-d)pyrmidin-

8- cycl opent yl - 5net hyl 5 ' ?‘%Léz - d] pyfi mdin-7-one (Conpound 75); (vvv)
2-[4-(3-Axn|gno- pyrrol?'g'!'j;l(-&ﬁn? - -S?’I uor o- phenvlamno]- | 5

8- cycl opent yl - 5- et hyl - 8H{Py3{{dehRreA-H (Pyoombekin-fylpropylpipeidptirpound 76) ;

(SW(,:\A)I/VZ:I (ZJpEaﬁt §/I3 QAP PLQ?%MI@(H@:& ﬁﬁ{eﬁgyfgggﬁ éfggdr?%ﬁ%ﬂﬂidkne ( Conmpound
77} 28 () 2 (oo om0y )1 Fuoro pheryiamnol 7
- - o- oo ~110 : yDpiperidyly-
78): (yyy) - el °pe“;QGLE}EE;B%E&ba%&ﬁi%&i&wgﬁ&ﬁ,%%EP%;Mm
7-one (Compound 27);
(bb) 2-({3-chloro-'I—[4—(3-piperazinylpropyl)piperidyl]phenyl}-
amino)-8—cyclbpentylnﬁ-ﬂuoro-s-methyl-s—
hydropyridino[2,3-d]pyrimidin-7-one (Compound 28);
13 © {ec) 2-({3-chloro-4-{4-(3-piperazinylpropyl)piperidvl]-

phenyl}amino)-8-(1-methylethyl)-6-fluoro-5-methyi-8-hydropyridino-
[2,3-d]pyrimidin-7-one (Compound 29);
(dd) 2-({3-chloro-4-{4-(3-piperazinylpropyl)piperidyl}-
phenyl }amino)-8-cyclohexyl-6-fluoro-5-methyl-8-hydropyridino-
20 - [2,3-d}pyrimidin-7-one (Compound 30);
(ee) 2-({3-chloro-4-[4-(3-piperazinylpropyl)piperidyl]-
phenyl} amino)-8-cyclopentyl-5-methyl-8-hydropyridine{2,3-d]pyrimidin-
7-one (Compound 31);
(ff) 2-({3-chloro-4-[4-(3-piperazinylpropyl)piperidyl}-
25 - phenyl}jamino)-8-(1-methylethyl)-5-methyl-8-hydropyridino-
[2,3-d}pyrimidin-7-one (Compound 32);
(gg) 2-({3-chloro-4-[4-(3-piperazinylpropyl)piperidyl]-
phenyl}amino}-8-cyclobexyl-5-methyl-8-hydropyridino[2,3-d]pyrimidin-
- 7-one (Compound 33); :
30 : (gg2) 8-Cyclopentyl-2- [4~(pipcrazin-l—yl)-phenylamino]—&ﬂuoro—
.S~methyl-8H-pyrido[2.3-d]pyrimidin-7-one trifluoroacetate
(Compound 34);



et hyl am noopyrrolidin-1 -yl]-phe
7-one trifluoroacetate (Conpound

8- Cycl opentyl - 6-f | uor o- 5- net hyl 2-

et hyl am no) -pyrrolidin-I-yl]-phe

nyl am no} - 8H pyri do[ 2, 3-d]

79); (zxz) BB o804 2°
{4-[3-(2,2,2-trifluoro-

nyl ami no } -8H pyrido[ 2, 3-d]pyrim din-

7-one (ConpouMP 80Y*1 (aaaa) 6- Bronp- 8-cycl opentyl - 5- met hpErrisofaf3- (2, 2, 2

trifluoro- 30 ethyl am no)-pyrrol
}-8H pyrido[2,3-d]pyrimdin- 7-0
01/ 70741 PCTI USUTA12657 - 101-

Am no-pyrrolidin-1-yl)-3-

I din-1-vl]-phenyl am no

ne (Cormgpnd 81); 6 COctober 2004 wo
bbb) 2- 1&4‘

a (ﬂp}:razm 1-yl)-phenylamino}-6-bromo-

8- aycl opent yl - 5- net hy} Mylmr@ﬂﬁa[zﬁw ol Bfdor@REiate’ | f | UOr cacet ate

(Conpound 82); (cccc)
5 8-cycl opentyl -6 fl U@E&’S&We@ﬂ]y

no- pyrrolidin-1-yl)-3-chloro-phenyl am noj -
SH pyri do[ 2, 3-d] pyri uudi n- 7- one

( Conpound 83): (dddd) 2 [ms-canbquc-@lmmaﬂ:ﬂﬁ &uﬁrﬁbgoro phenyl an no] -

6- brono- S-c¢ clopenty t.h
84); 10 (eeée) o[ 4- (BERlEm 'ﬁtfﬁ

AP BNB  BeSPel n- 1 y1) o

phenyl ani no] - 8- cycl opkandtoyﬁloriﬂelﬁﬁtdq;dunﬂ%)pyrl do[ 2, 3-d] pyri ni di n- 7- one

(Compound 85); (fiff)
2-[4-(3- Am nonct hyl - trlg)usé?%

1211~| l-2—ﬁ3-ﬂlg?r8T4~pd¥eraz}n %-phenylaxmno)«

phenyl ani no] - 8- cycl ap%Pﬂ?Yl'sﬁméﬁ?é@m%T-ﬂwpwpwqm 3-d] 15
pyrim di n-7-one (Oorrpound?_P@-BroﬁﬁQgﬂélopentle PI—(B 5-d:mc l-;S:perazm 1-yl)-

2- [ 4- (3- Ami_nonet hyl t1i
phenyl am nc}i3
pyrim di n-7-one (Com@uaﬂom&ﬁ)ss)

uQr.onet h g pyrro

6- br omo- e arreghvl-gH

I di n-
fopre, hgd@];hlonde

(kk) 8-Cyclopentyl-6-fluoro-2-(3-fluoro-4-piperazin-1-vi-
phenylamine)-5-methyl-8H-pyrido{2,3-d]pyrimidin-7-one

(Comxpound 39);

15 (li} 6-Bromo-8-cyclopentyl-2-(3-fluoro-4-piperazin-1-yl-

phenylamine)-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one

(Compound 40);

(mm) 8-Cyclopenty}-2-[4-(3,5-dimethy)-piperazin-1-yI)-
phenylamino}-5-methyl-8 H-pyrido(2,3-d}pyrimidin-7-one

20 - (Compound 41);

(nn) 2-(3-Chloro-4-piperazin-1-yl-phenylamino)-8-cyclopentyl-
5-methyl-8H-pyridof2,3-d]pyrimidin-7-one (Compound 42);

(00) 2-(3-Chioro-4-piperazin-1-yl-phenylamino)-8-cyclopentyl-
6-fluoro-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 43};

25 * - (pp) 6-Bromo-2-(3-chloro-4-piperazin-1-yl-phenylamino)-
- 8-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one

{Compound 44);

{a®) 8-Cyclopentyl-5-methyl-2-(4-morphofin-4-yl-phenylaminc)-
~ 8H-pyrido[2,3-d]pyrimidin-7-one trifluoroacetale (Compound 45);
30 o (rr) 8-Cyclopentyl-6-fluoro-5-methyl-2-(4-morpholin-4-yl-
' phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 46);
(ss) G-Bromo-3-cyclopcntyl-s-methyl-Z-(‘I—moréholin»—%yl—
phenylamino)-8H-pyridof2,3-d)pyrimidin-7-one (Compound 47);



(hhhh) 2-[4-(3-Trifl oroethyl am nonethyl-pyrrolidin-I-yl) 2§Oct er 2004
phenyl am no] - 8- cyel opentyl - 5- net hyl - 8H pyri do[ 2, 3-d] pyri m di one
(Conpound 88); (iiii) 2-[4-(3-Trifloroethylan nonethyl-pyrrolidin-1 -yl)-
phenyl am no] - 8- cycl opentyl - 6-fl uoro-5 net hyl - 84 pyri do[ 2, 3-d] -

pyri m di n- 7- oMeey®¥pound 89); 25 (jjjj) PCT/USH1/02657
2-[4-(3-Trifl oroethyl am nonet hyl -pyrrolidin-1-yl)-

phenyl am no) - 6- br ono- 8- cycl opentyl 5-metdpyl - SH-pyrido[ 2,3-d]- pyrimdin
7-one (Conpound 90); (kkk,}) Q{clo pentyl -2-[4-(3;

3-di et hyl - pi p erazi n- 8-Cyc opentyl—2-(3—ﬂuorM-moxpholm—dl-vl-phen)lammo)-

E)ggnyl am;jnglli Enitl flnlll)ngéﬂ: mﬂﬂB&ZSqﬂﬂyﬂﬁlidlm-dﬁd(}CZn@ﬂlﬂaldhﬁ grochlori ile 150

npoun - n i met hy perazin-1-y

phenyl ani no] - 6-f | uor o- 5- %’E‘L&L—ygﬁeﬂ?’fﬁgﬂfgﬁ@ﬁﬁ’ﬁﬁ“ﬁ?@P 14¥bne ( Conpound

92); 6 Cctober 2004 \ﬁ&x@wﬂﬁé&nﬂﬁmmﬁﬁdﬁ%ﬂiﬁmﬁﬁﬁ-?—c{n nmm)  6- Br ono- S—

eycl opentyl 2-[4-(3, 3-di rret p| perazin |-yl)-phenyl a:h no] 5-nethyl -

omp

pyrido[ 2, 3 d] pyr |m8| n= ?‘mn ’hydrochl oric (Conpound 93); (nunn)

8- Cvcl opentyl - S- et hyI 2- {W) é@r@aﬂrs-t:rdomtﬂyﬂ-gtﬂmmﬂphomm-

5ol opantyl - 6.1 uoPhriiliy ot bl do R g0 0N D, (9000
cl openty uor o- 5- e pi per azi n-

yl ) - phenyl am no] - 8H ﬁ??ﬂﬂ@['@%)-d] pyri m di n- 7 one (Corrpound 95); (pppp)

6- Br ono- 8- cycl opent yl - 5meg @:J:ﬂmsa.ﬁbrahohﬁmiomlammma%ea@a-n- 1

I henlamno 8H- rdo rimdin-
yl}-p y 1- %yméthyl-sﬁ-pyndo ,X.dipynm;dmﬂ-onc (Compound 51);

(xx) 2—(3-Chloro-4-morphol|n~4~y1~phenylanuno)-8—cyclopeﬁtyl-
6-fluoro-5-methyl-8H-pyrido[2,3-d}pyrimidin-7-one (Compound 52);
(yy) 6-Bromo-2-(3-chloro-4-morpholin-4-yl-phenylamino)-
§-cyclopentyl-5-methyi-8H-pyrido[2,3-d]pyrimidin-7-one
15 (Compound 53);
' (z2) 8-Cyclopentyl-5-methyl-2-{4-[4-(2,2,2-trifluoro-ethyl)-
piperazin-1-yl]-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 54);
(aaa) 8-Cyclopentyl-6-fluoro-5-methyi-2-{4-[4-(2,2.2-trifluoro-
20 - ethyl)-piperazin-1-ylj-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
(Componund 55);

{bbb) 6-Bromo-8-cyclopentyl-S-methyl-2-{4-[4-(2,2,2-triflucro-
ethyl)-piperazin-1i-yl]-phenylamino} -8H-pyrido[2,3-djpyrimidin-7-one
(Compound 56);

(cce) 8-Cyclopentyl-5-methyl-2-{4-[4-(3-piperazin-1-yl-propyl)-
piperidin-1-ylj-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
trifluoroacetate (Compound 57);

-~ (ddd) 8-Cyclopentyl-6-fluoro-5-methyl-2-{4-{4-(3-piperazin-1-yl-
propyl)-piperidin—1-)fl]-phenylauiino}-8H-pyrido[2,3-d]p3frimidin-7-onc
30 {Compound 58);

(eee) 6-Bromo-§-cyclopentyl-5-methyl-2-{4-{4-(3-piperazin-1-yl-

b
h

propyl)-piperidin-1-yl]-phenylanino}-8H-pyrido[2,3-d]pyrimidin-T-one
(Compound 59);



(Conpound 96); (g44a) 2[4-(4-Acetyl-piperazin-Ilyl)-phenylam -
8-cyci opentyl -5-net hyl - 8H pyrido[ 2, 3-d] pyri m di n-7-one (&315%8%2@%; 15
(rlrr) 2-[4-(4-Acetyl-piperazin-Il-yl)-phenylam no]-s-cycl opentyl -

6- fl uor o- 5- met hyl - SH pyri do[ 2, 3-d] pyri mi di n- 7-one (Conpound 98); (ssss)
2-[ 4- (4- Acet yMQit{i®#¥tzi n- | -yl ) - phenyl ami no] - 6- br ono PCTAISN/2GSS

8-cycl opentyl -5-net hyl - 8H pyrido[ 2, 3-d] pyri m di n-7-one (Conpound 99); 20
(tttt) 8-Cyclopentyl-2-{4-[4-(2-hydroxy=gthyl)-3,5-di methyl- piperazin

1yl ] - phenyl am no}-5- et hyl - SHH pyrido[ 2, 3-d rimdin-7-one (Conpound
100); (uuuu) 8- Cycl opent yl(ﬁé-sfqyﬁ%i’cﬂ’yé- {"&thyhi'%ﬁy@rwoéﬂﬁwl*ympﬂ)- :

3, S-di met hyl - pi per azi gipekidibl IylPpRMYAnanG} 385-pyeid o B b yrdhig7-

pyri do[ 2, 3-d] pyri m di ?{;7- oney C}onpoun(;‘ 10%5!;!16[&%1!\?) o

6- Br ono- 8- cycl opent yI {2mPRUgdEN:5 1 dr oxy- et hyl ) -

3, 5-di net hyl - pi per azl n-1 - Ydgk) pCpclapetyl-6hjordsathyld-{ Sk-Bymbgrilid. 3- d] -

57 Oyl opent 1 -5 not P PRI P Phemsiaing): 88 icefy dlpyrimidin
1-yl - phenyi am no) - 8H pymd(Galfqudd @)pyri m di n- 7- one hydrochl ori de (Conpound
103, 8, ob 2008 0 Opp Ly S i
- phenyl ami no) - SH  pyr #¥loprepyB-pipesdin-1-y1-phraylaming}-S8Hydde[ea dlgyB@midionad 104) ;
(yyyy) 6- Bronp-S-cyrbppeshydmasiyet hyl - 2- (4- per hydro-
10 T {iii) 6-Bromo-8-cvclopentyl-5-methy}-2-{4-[4-(3-morpholin-4-yl-
propyl)-piperidin-1-yi}-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
'(Compound 63);
Gii) 2-(4-{4-[3-(3-Amin0«pyrrolid.in-1-yl)-propyl]-pipcridin—l-yl}-
phenylamino)-8-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
15 (Compound 64);
(kkk) 2-(4-{4-[3-(3-Amino-pyrrolidin-1-yl)-propyl}-piperidin-
i-yi}-phenylamino)—S-cyclopentyl-G-ﬂuoro—S-meﬂlyl-SH—
pyrido[2,3-dJpyrimidin-7-one (Compound 65);
dmy 2-(4-{4-{3-(3-Amino-pyrrolidin-1-yi)}-propylj-piperidin-1-v1}-
20 - phenylamino)}-6-bromo-8-cvclopentyl- 5-methyl-8H-
pyridof2,3-d}pyrimidin-7-one (Compound 66);
(mmm) 8-Cyclopentyl-2-{3-fluoro-4-[4-(3-piperazin-1-yl-propyl)-
piperidin-1-yl]-phenylamino}-5-methyl-8H-pyrido[2.3-d]pyrimidin-7-one
(Compound 67);

[
Lh

(nnn) 8-Cyelopentyl-6-fluoro-2-{3-fluoro-4-[4-(3-piperazin-1-yl-
- propyl)-piperidin-1-yl]-phenylamino}-3-methyl-8H-
pyridof2,3-d]pyrimidin-7-one (Compound 68);
(000) 6-Bromo-8-cyclopentyl-2-{3-fluoro-4-[4-(3-piperazin-1-yl-
~ propyl)-piperidin-1-y}}-phenylamino}-35-methyl-8H-
30 pyrido[2,3-d)pyrimidin-7-one (Compound 69);
(ppp) 8-Cyclopentyl-2-{3-fluoro-4-[4-(3-morpholin-4-yl-propyl)-
piperidin-1-yl]-phenylamino}-5-methy}-8H-pyrido{2,3-d)pyrimidin-7-one
(Compound ); |



5 1, 4-di azepin -1 yl-phenyl am no)-8H pyrido[2,3-d ]pyrimdin: 7-0n

(Conmpound 105); (zzzz) 8-Cyclopenyl -5- et hyl - 2-[ 4- (4-me bt S04

hyl - pi perazi u-1-yl)- phenyi am no] - 8H pyri do[ 2, 3-d] p3Ti m di n- 7- one ( Conpound

106); ‘(aaaaa) 8-Cyclopentyl-6-#luoro-5-nethyl-2-[4-(4-methyl 10

pper azi n-| - ymo@hesay| am noj - 8H pyri do[ 2, 3-d] pyri m di n- 7-reagsn@@Gshpound

107); (bbbbb) 6-Brono-8-cycl openyl -5-net hyl - 2-[ 4- (4- ner hy! - .

pi perazin-1-yl)-phenyl am no) - SH pvri do[.3o@-d] pyri m di n-7-one ( Conpound

108); 15 (coccc) 8-Cycl opeetyl -5, net hyl -2-[4-(4-met hyl - per hydr o-

.1, 4- di aaepi n- 1-yi ) - phenyft 'Sﬁﬁyclﬁ’ﬁpfﬁ%é-ﬂ%‘{%{é:ﬂayrgﬁ 1i-Brwboindid-  ( Conpound

109) ; (ddddd) 8- Cycl p@pﬁj-yibe:ﬁﬁﬁ-i@l}rpﬁcmmﬁmahyﬂ-‘%ﬁ(éﬁﬁﬂ%l,m_' o
.3-d)pyrimdin- 20

per hydro- 1, 4- di azepi n- 1-.yl ).- ph | am - 8H pyri do(
7-one (Conpound 110) ?yrf'@é'@gé‘fme(\ex“ll’oung%),

E- Blr ;)rm;] 8- clyci _ope]nt ;é|H5 Kﬁﬁh&&@aﬂ-&ejokp@j(j@y{}f;mwﬁendmhéﬁrg&ﬁ(]35)i 'n( et
- - phenyl am no] - | - rim - T n ;
21 PS8 el opant yp B R PR P R ity R R R
(p)&)i do][ 263-1c11\%§3yri(t ni phyrimai : dinyA-enei{GoppéradyR); - pi per?zi n 1-yl)-acetic gciod

oun Z) - = -“ﬁll- 16nd 0= D1 - 4- X0-
7, SErgi hydro P3, i1 38?2933 E&rﬁ;[éﬁ?{jl n Ziy;| a%%?nghﬁ%ﬁé%?%%%ﬁtﬁl -yl }-
acetic aci.d (Conpounémetsl-sHpgridaidPrdlpyripifir-ZrogedCpmpeund- 78 cycl o

plent yl - 5=mﬁt hy: - 7-0x0- 7,(#Y fﬂ-ta?/grﬁeniﬁ&?}zﬂmha,1d3;1ﬂﬁéngx§mﬁh§jjlsg?§ogem-
yl am no) - Pfaeny 1- P pg%%&QOPgm;t}{yl;gh.ﬁy%%oﬂz,%d gylnmx in7one EJCr:)mpound) 74);
(o) 2-f4-(3-Amino-pyrrolidin-1-yI)-phenylamine}-6-bromo-

8-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one

(Compound ‘75);
(vwv) 2-{4-(3-Amino-pyrrolidin-1-yI)-3-fluoro-phenylamino]-
15 ‘8-cyclopentyi-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 76); .
(www) 2-{4-(3-Amino-pyrrolidin-1-y1)-3-fluoro-phenylaminoc]-
8-cyclopentyl-6-fluoro-3-methyl-8H-pyrido[2,3-dJpyrimidin-7-one
{Compound 77);
20 - (xxx) 2-[4?(3-Amino-pyrro]idin-l -y1)-3-fluoro-phenylamine]-
' 6-bromo-§-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 78); A
(yyy) 8-Cyclopentyl-5-methyl-2-{4-[3-(2,2.2-trifluoro-
ethylamino)-pyrrolidin-1-yl}-phenylamino}-8H-pyrido{2,3-d]pyrimidin-
25 7-one trifluoroacetate (Compound 79);
(zzz) 8-Cyclopentyl-6-fluoro-5-methyl-2-{4-[3-(2,2.2-wrifluoro-
ethylamino)-pyrrolidin-1-yl}-phenylamino}-8H-pyrido[2,3-d]pyrimidin-
7-one (Compound 80); - 7
‘ (azaa) 6-Bromo-8-cyclopentyl-5-methyl-2-{4-[3-(2,2,2-wifluoro-
30 ethyla.mino)-pynoiidin-l-yl]-phenylaminé}-8H-pyrido|’2,3-d]pyrimidin-
- . 7-one (Compound 81);



6 October 2004 W 01! 70741 PCT/ USol n1207 -104- 8- Cycl open%)ec-to%-epsbgl
1-2-(4-{4-[3-(1 Htetrazol-5-yl) . o
propyl]-piperidin-I-yl}-phenyl am no)-8H pyrido[ 2, 3-d] pyrinmdin 7-one
(Conpound 115); {jjjjj) 8-Cyclopentyl-6- _ o
fluoro-5-nmethWo@mgiL {4-13-(1Htetrazol - 5 5 yl)-propyl | rquyserexsin- 1 y]}-
phenyl am no) - 8H pyri do[ 2; 3-d] pyrim din- 7-one (Conmpound 116); (kkkkk)
6- Brom o- 8-cycl opentyl -5 nethyl 2 -(4-(4p}3-( 1I—I—t_e'é|ra§ol3- d'5 - ,
- - pi i di ) -ph | am - SH ridof 2, 3- rimdin- 7-one

{hrpound 117" 10" ( 11111 oMbk G SpResparsiin-1 13- chiro-phenynol-
- met hyl - 2- (4- {4- f-3- ( 58-e9ttopéntfi-5chdBytBR:phitiof2, 3L d)Byrfnibin 78548 krifluoroacetare
- 3-y] sul fanyl) - pr opyl ac(o%ﬁg%%nl -g/l }iphenyl am no)-8H pyrido f
2, 3-d] pyri mdin-7-one 118); )
8- Cyci opent yl - 6-fl uoro- 5- r(erd))d-[Z-(iQ-Anﬁxfb—ﬂyﬁel((ﬁrilﬂ}i-chloro-ph_em{lamiro]-l 115
4,5-di hydro<1H1, 2, 4-;rj azol.-.3-yl sul fanyl.).pro - Di end_%n- Syl }-
phenyl a?/n' no)s- SH pyri d%fyf‘foggnﬂi%y%mﬁ'bd? %ﬂg’%ﬁé”%ﬁﬁﬂ@ﬁ’ﬁ‘a‘dﬁ € (nnnnn)
?1- Erg_mr)]- g cyf::_fgegtzi(tibmgdm-u-u- L 35 o0 3l R idin-lsyl}

, 5-di ro- ,2,4-tria _q,!igim] QR ain-ls -
phenyl a%/i no) - SH- pyri %gz@ﬁg%%%%;&km@;%gpﬁgﬁh 11 fq)oooo)
8- Cycl opent yl - 5- met hy}-Promp-gyglopey , ofe

2%-tr iF)azoI>/e- 3-sul fi glnpoikdgyy.! | pi peridin-1-yl)-phenyl am no) - SH
pyri do[ 2, 3 i di T P und 121):  ( 8
D B g EBEB i
4, 5-di hydro- | K1, 2, 4- jhehydansihe]-83:yalogenty RS-k thil- 80PyibofR 3 @@yidiidin-7lone Y| } -

phenyl am no) - 8H pyri dg] 2, 3- ‘#%?{.ri rnidin-7-one (Conpound 122); 25 (q9qqqq)
yr-

6- Bronp-8 -cycl openty -gl-b?r‘élf 2-(4-{4-[3-(5-0x0- 4,5- dihydro-1 H1, 2, 4-

tiiazol e-3-sul finyl) - prop¥) Pi4e@rAndnamethyld-frifluoromethyl-pyrrolidin-1-yl)-
phenylamino}-8-cyclopentyl-6-fluoro-5-methyl-8H-pyrido[2,3-d]-
15 pyrimidin-7-one (Compound 86);
(geeg) 2-[4-(3-Aminomethyl-4-trifluoromethyl-pyrrolidin-1-yl)-
phenylamino}-6-bromo-8-cyclopentyl-5-methyl-8H-pyrido[2,3-d)-

pyrimidin-7-one (Compound 87);
(hhhh) 2-[4-(3-Trifloroethytaminomethyl-pyrrolidin-1-yl)-
20 .- phenylamino]-8-cyclopentyl-5-methyl-8H-pyrido{2,3-d]pyrimidin-7-one
(Compound 88);

(iii1) 2-[4-(3-Trifloroethylaminomethyl-pyvrrolidin-1-yi)-
phenylamino]-8-cyclopentyl-6-fluoro-5-methyl-8H-pyrido [2,3;d]-
pyrimidin-7-one (Compound 89);

25 {1ii)) 2-[4-(3-Triflorocthylaminomethyl-pyvrrolidin-1-yl)-
phenylamino]-6-bromo-8-cyclopentyl-5-methyl-§H-pyrido[2,3-d]-
pyrimidin-7-one (Compound 90);

(kkkk) 8-Cyclopentyl-2-[4-(3,3-dimethyl-piperazin-1-yl)-
~ phenylamino]-5-methyl-8H-pyrido[2,3-d)pyrimidin-7-one hydrochloride

30 ~ (Compound 91); ' '

(llit) 8-Cyclopentyl-2-[4-(3,3-dimethyl-piperazin-1-y1)-
phenylamino]-6-fluoro-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
{(Compound 92);



phenyl am no) - 8H pyrido[ 2, 3-d] pyri m di n-7-one (Conpound 123) . ébnrrrb
8- Cycl opentyl -5-nmet hyl - 2- (4-{4-[ 3- (5- ox0-4, 5-di hydro-| H . Céct 2004

-triazol e-3-sul fonyl } propyl]-piperidin-1 - yl}-phenylanii no) 8H 30

pyrido[ 2, 3-d] pyrimdin -7-one (Compound 124); (sssss) 8-

Cycl opent yl - 6- fWeiel78146- net hyl - 2- (4- {4-[ 3- (5-t) x0- 4, 5- di hyrbhTashid24s7

,2,4-triazol e-3-sul fonyl)-propyl]- pi peri'di n- | -yl )-
phenyl am no) - 8H pyrido[ 2, 3-d] pyrimdin - _1@@3 (Corrpound 125); 6 Cctober
2004 wo O 170741 PCF/ USOML265' ' -105-* (ttl

Br ond- 8- cycl opent yl - 5- net h F‘“’Z“T)46'P5°T%s'(°8°l%‘?’3y143'§'(-’ 3-dimethyl-piperazin-

di hydro-1H 1,2, 4-tri azmlyg-pﬂcxﬁléhﬁﬁb}b)mahﬂ«BHprﬂﬂé{%Jd iyAmidindt-dne Phenyl ani no
)-8H pyrido[ 2, 3-d] pyu nd 126); uuuuu)

N- (2-{1-[ 4- (8- Cycl open {A“’“B’"ﬂ%&ﬁ P“?’ng%)r 8-dthydro 5

pyrido[ 2, 3-d] pyr| m di n-2 yl(mmhd)cmhpmtyl}a-xpétmﬂ[d-i(m 4u;ahe}h}-gpibmﬂ.

LY RS T b 0ot Comporn

7, 8-di hydro-pyrido[ 2, 3-d] p){?qﬂﬂi Gf@ycbpyltﬂfﬁ-ﬁm}%hmnﬂaﬂ}z-[ﬂﬂp&,mmtnﬂhﬂ— yl} -

et hyl ) - N- hydr oxy- aceta &Hﬁ‘i’anﬁﬁ@ -
1-[4(6- Brono- 8- cyclopen ~5- rret hyl"- 7- oXo- é&g& Ih ?mie
pyri do[ 2, 3-d] pyfi nidin @“W“&Hi‘ﬂ?)) phenyl | - pi peri di n- 4 y1)

et hyl } - Nhydr oxy- acet ani de mdma.%&wo if(PSLm)cthyl-z -[4-(3,3 A-trimethyl-

N-(3-{1-[4-( q/clopent h' (i 8d| di o-

pyrido[ 2, 3-d yrlmdln ﬂSé% L’HW‘] Tﬁ‘lﬂr‘?ﬂfl}an’é?pyl}N 35

hydr oxy- acet am de (Cor’rmwpduﬂﬁﬁ) (yyyyy)

N-(3-{1-[4-(8-Cycl opentyl

7, z(a d}{a h[ydré p?rl i dol[oz 3yd] g%"rql Q&Q’ﬁ‘éé”&"é’?{ﬁ%b“gdﬁwljlwﬂen din-4 y1)-

propyl) N hydr oxy- acet &mou@e(tﬂeﬁmmmm@mamdmw@ae
1-[4-(6-Brono-8-cycl Opﬁfb&}ﬂouﬁdﬂﬁt hyl - 7- 0X0

1

thn

(rrrr) 2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]-8-cyclopentyl-
G-ﬂuoro-S-mcthyl-SH-pyrido[2,3-d]pygimjdin;7-one (Compound 98};
(ss55) 2-[4-(44.Acet)'l-piperazin-1—}'l)-phcnylamino]-ﬁ-bromo—
8-cyclopentyl-5-methyl-8H-pyrido[2,3-djpyrimidin-7-one
(Compound 99);
20 - (tttt) 8-Cyclopentyl-2-{4-[4-(2-hydroxy-ethyl)-3,5-dimethyl-
piperazin-1-y1}-phenylamino}-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
{Compound 100);
(uuuu) 8-Cyclopentyl-6-fluoro-2-{4-{4-(2-hydroxy-cthyl)-
 3,5-dimethyl-piperazin-1-yl}-phenylamino}-5-methyl-8H-
25 pyrido{2,3-dJpyrimidin-7-one (Compound 101);

(vvvv) 6-Bromo-8-cyclopentyl-2-{4-[4-(2-hydroxy-ethyl)-
3,5-dimethyl-piperazin-1-yi]-phenylamino}-5-methyl-8H-pyrido[2,3-d]-
pyrimidin-7-one (Compound 102);

7 (wwww) 8-Cyclopentyl-5-methyl-2-(4-perhydro-1,4-diazepin-
30 1-yl-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride
(Compound 103);



20 - 7,8-di hydro-pyrido[2,3-d] pyrimdin-2 ylam no)-phenyl ] - %gerl din-4-vl}-
propyl)-N hydroxy-acet am de (Conpound 132); (aaaaaa) ober 2004

2- (Benzof uran- 5-yl am no) - S-cycl opentyl - 5- met hyl -

pyrido(2, 3- d]% m di n-7-one (Conpound 133); (bbbbbb)

8- Cycl opentyl k'l"ﬁfndol 5-yl am no) - 5- net hyl - 8H 25 PCTUSO1/12657
pyrido[ 2, 3-d] pyri mdin-7-oné (Conpound 134); (eecccc)

2- (Benzo[ b] t hi ophen-5-yl am no) 8- cycl opersy! - 5- net hyl - 8F1

rido[ 2, 3-d rimdin-7- un dddddd
gycycl E)pent y} p)2/ (2,3-di ‘rreg @ﬁ%&l%%#%ﬁ‘i(“ﬁﬁ'}’lz-( perhydro-
5- net.hyl - SH pyri do[ 2, Mapmn bryEphenylamding-3Hpondam s E&%ﬁhﬂ Fhe ( eeeeee)
2- (9H Car bazol - 3 yl anj, ’r@a“hﬁ“&y@()%ﬁm"ﬁl" 5- et hyI
oun

pyrido[ 2, 3-d] pyri m di n=7-one ( 37)
8- Cycl opentyl - 2- (1H-i ndaz 78} ﬁBmmn-&q)cloﬁemybﬁmthyBﬁ{@perhydm.

pyrido[ 2, 3-d] pyrim d| g\ gl_(_ ober 04 wo oi no7;t
PCT/ USOLJ02657 dogea) 2. cet yﬁ%‘éﬁ“ ﬂga] it -one
yl am no) - 8- cycl openty 5SH- pyri do[ 2, 3- d] pyrimdin 7-one (Conpound

139);  (hhhhhh) 8-Cycl Opew) 5@%&&15&& -3 Jﬂ!aﬁ' -
“phenyl am no) - 8H pyrid 3 ! I m d| n Onegﬁ&@ alpi‘éﬁx)l H@-
8- Cycl opentyl --2-[4-( ftﬁ'{/ #(C?Jhmwﬂaﬁﬁ)no] 5- met hyl - 8H
?/ri ﬂo[ 2I 3-d] pg/riBrri di n- 7 Gragaa) @szapdwfits -Bidokd-5-nfelly dﬁ:.f-gﬁg i .0-4- 8' pe;az' n-1
yl phenyl afgpno evel. t - ri.do yrimdin one
trifluoroacetate 10 eﬁ "era%g]u}ﬁ%l&%? gmﬁ‘ﬁg -dlpyrimidin-7-one
8- Cycl opent yl - 5- et hy(]Cong'mqolﬂﬁbH din- | -y |- phenyl am no) - 8H
pyrrdo[23d]pyr|md|n7 Sbth 3)
8- Cycl opent yl - 5- net hyl - FJB lmﬁ%%&%g)r% SF'ﬁ ]q‘lyjlﬁfj[ “(G-methyl-
pzperazm— -yI)-phenylammo]-SH—pvndo[Z 3-d]pyrimidin-7-one
{Compound 108); :
15 (cceee) S—CycIOpean-S-methy]-2-[4—(4—methyi-perhydro-
. 1,4-diachin-1—yl)-phenylamino]-8H-pyﬁdo{2,3—d]pyrimidin-7-one
{Compound 109);
(ddddd) 8-Cyclopentyl-6-ﬂuoro~5-methyl-Z-[4-(4-methyl-
pahydro-l,dl-diachin-l-yl)-phcnylamino]-SH—pyrido[2_.3-d]pyrimidin-
20 .- 7-one (Compound 110);
(eeeee) G-Bromo-8-cycIOpentyl-S-mcthyl-Z-[4-(4-methyl-
pcrhydro-l,4-diazepin-l~yl)-phcnylamino]»8H—pyﬁdo[2,3-d]pyrimidin—
7-one (Compound 111);
(£t 14-[4-(8-Cyclopentyl-5-methyl-7-ox0-7,8-dihydro-
25 pyrido[2,3 -d]pyrimidin-2-ylamino)-phenyl]-piperazin-1-yl}-ucetic acid
(Compound 112); -
(geege) {4-[4-(3-Cyclopentyl-6-fluoro-5-methyl-7-oxo-
7,8-dihydro—pyrido[2,3-d]pyﬁmjdin-?—yiamino)—phenyl]-pipcrazin-1-yl}-
_ - acetic acid (Compound 113);
30 (hhbhh) {4-[4-(6-Bromo-8-cyclopentyl-5-methy}-7-oxo-
7.8-dihydro-pyrido([2,3-dpyrimidin-2-ylemino)-pheriyl]-piperazin-1-y1}-
acetic acid (Compound 114);




phenyl am no] - $H pyri do[ 2, 3-d] pyri m di n-7- one (Conpound 144).; 5 ngnmw)
N-(1-[4-(8-Cyclopentyl-5-nethyl-7-oxo- 7,8-dihydro %Oct&ber(z

pyrido[ 2, 3-d] pydm di n- 2-yl am no) - phenyl ] pi peri di n-4-yi; - acetainide
(Oorrpound 145); (nnnnnn) 8- Cycl opentyl -5- et hyl - 2- (4- pi perazi n-1-yl -

phenyl am no) - 14-08y¢7#1do[ 2, 3-d) pyri m di n-7-one trifl uor oacecrusnaze (Conpound
146);  (oooooo0) 8-Cyclopentyl-6-fluoro-5-nethyl-2-(4-piperazin-1 - yl-
phenyl am no) - 8H pyri do[ 2, 3-d] pyr| m di n- 7yne (Conpound 147);  (pppppp)

6- Br onp- 8- cyci opentyi - 5-nmet.h erazin-1-
phenyl anl i . no) - SH- pyr i do[é“dﬁﬁ?ﬁ’l’ﬁ‘i‘g' gﬁiﬂehbﬁ'é“—(‘éar@ﬂﬂmzq!iﬁ&)l} 25 . (g99qqqq)

2-[ 3- Chl or o- 4- (3 an "éﬁ‘ioﬂﬂltﬂ'ﬁlaﬁllnylﬂ-gwn%}aﬂbﬁ i wmo[*@.a]p in-7-onc
8- cycl opent yl - 5- net hy Pog&qi do[ 2 pyri m di n-7-one f Uor oacet at e

( Conpound 149); (rrrr
S- Cycl opent yi - 5- net hyl - 2- [jﬂn)( &-C@élo&n&l-ﬁmuérbw%a@mz;(h-){m[pum@&bp 1
{sts505)” s Oyol opent yL s PR P aEHE STt Sumpatatg  dlgpprmidin
pyrido[ 2, 3-d] pyri m dl’hem'é{ﬁmp(lﬁdrm@und 151); 6 COctober 2004 WO 01U707;1 P

C77U51111112657 - 107- (ttgﬁﬁ%ﬁ%&%ﬁ@%ﬁbyﬁm&%gﬁ @ PAg 21 no- 8H

pyrido[2,3-d]pyrimdin 7
S- Cycl opentyl - 2- (3, 4- %Ylé-momrlbm@m bryih} by nyBayins) 85 pyri@HR, 3-d]pyrimidin-

pyrido[ 2, 3-d] pyri m dl‘ﬂo& gg,gp‘(&grmwnd 153); .5 (vvvm
S sopropyl S-met hyl - } hen3| am no) -

pyri do[ 2, 3-9) pyri m di n 7- ) ?W‘F‘PR?B?%&&SE"&H}*‘(‘M&QW §=ibydro-1H-
: 1,2,4-triazol-3-ylsulfanyl)-propyl]-piperidin-1-yl}-phenylamino)-SH-
pyrido[2,3-d]pyrimidin-7-one (Compound 118);
(mmmmm) 8-Cyclopentyl-6-fluoro-5-methyl-2-(4-{4-[3-(5-oxo-
4,5-dihydro-1H-1,2,4-triazol-3-ylsulfanyl)-propyl]-piperidin-1-yl }-
phenylamino)-8H-pyrido[2.3-d]pyrimidin-7-one (Compound 119);

—
¥

(nnnnn) 6-Bromo-8-cyclopentyl-5-methyl-2-(4-{4-[3-(5-oxo-
4,5-dihydro-1H-1.2,4-triazol-3-ylsulfanyl)-propyl}-piperidin-1-v1}-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 120);

(00000} 8-Cyclopentyl-5-methyl-2-(4-{4-[3-(5-0x0-4.5-dihydro-

20 - 1H-1,2 4-triazole-3-sulfinyl)-propyl]-piperidin-1-y1}-phenylamino)-§H-
pyridof2,3-d}pyrimidin-7-one (Compound 121);
(ppppp) 8-Cyclopentyl-6-fluoro-5-methyl-2-(4- {4-[3-(5-0x0-
4,5-dihydro-1H-1,2,4-triazole-3-sulfinyl)-propyl}-piperidin-1-yl}-
_ . phenylamino)-8H-pyrido[2.3-d)pyrimidin-7-one (Compound 122);
25 ' {qqqqq) 6-Bromo-8-cyclopentyi-5-methyl-2-{4-{4-[3-(5-0x0-
-4,5-dihydro-1H-1,2 4-triazole-3-sulfinyl}-propyl}-piperidin-1-yl}-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 123);
(zzrmr) 8-Cyclopentyl-5-methyl-2-(4-{4-[3-(5-0x0-4,5-dihydro-1H-
1,2 4-triazole-3-sulfonyl)-propyl]-piperidin-1-y1}-phenylamino)-8H-
30 pyrido[2,3-d]pyrimidin-7-one (Compound 124);

(sssss) 8-Cyclopentyl-6-fluoro-5-methvi-2-(d- {4-[3-(5-ux0-

. 4,5-dihydro-1H-1,2.4-triazole-3-sulfonyl)-propyl]-piperidin-1-yl}-
phenylamino)-8H-pyrido{2,3-d]pyrimidin-7-one (Compound 125);



(wwwwwy) 8- 1 sopr opyl - 5- et hyl - 2-[ 4- (4- pr opi onyl - pi perazi n-|
yl ) - pheny!l ani no] - 8H pyri do[ 2, 3-d] pyri m di n- 7- one ( Compound®{2#§0er 2pQ4.—)
S- Cycl ohexyl - 5- et hyl - 2- (4- pi perazin-1 yl 10 phenvl am no) - 8H
pyrido[ 2, 3-d] pyri m di n-7-one (Conpound 156); (yyyyyy)
2-{4-[4- (3- MoWSHNWHL 4-y| - propyl ) -piperidin-I-yl]- PCT/USOIAI26S?
phenyl am no} - 8- cycl obexyl - 6-f | uor o- 5- net hyl - 8H pyri do[ 2, 3-
d) pyri m di n-7-one (Conpound 157); (zzzzZgy.
8- Cycl opentyl -5-nmet hyl -2-[4-(2H 1, 2;4-triazol-3- i5
yl sul f anyl net hyl ) - phenyl a&ﬁ“ﬁbﬁ%@‘p%ﬂ!ﬂ?ﬁ%ﬂéﬂﬁ%ﬁiﬁﬂﬁﬁﬂ%ne ( Conpound
158); (aaaaaaa) 8- Cychopmplmlizdrieidavdle Lxlifbniitbphi)pinedai iRz ol e- 3-
sul f i nyl met hyl ) - phenyl am_no] - $H- p ,rlsijo[ , 3-d]'pyrimdin-7-o0ne (Conpound
159); 20 - (bbbbbbb) @@%ﬁbﬁﬂ’@%—d 2&%@- -{mc((ﬁpmaquzsm@:r i azol e- 3-
igi) ; on%/I met hyl g ghgy: am r(ﬁhm&I-NS mu{1‘-pha@g:yao&]atws-ﬁmﬁi?xg-ﬂt?y&olcom;oznd
: ; (ccccegece - Cycl opent.yl.- 5. net - 2- | 4- (- QXx0-4, 5- di ro-1, 2,4-
oxadi azol - SSyI met hyl )Pﬁﬁgﬁérwgﬁwo&% eI e N7 one 25
(Compound 161); (ddddbydiehxy-acetamide (Compound 127); .
S-Cycl opentyl - 5- et hyl - 2- { 4] 2-(glm_ _w- | ﬁ@? FR o .
yl sul fanyl ) -et hyl ] - phenyl gm nc?}.]-gg—ﬁhp r '(S%fl ) -%?§'§°r“r%1“‘aﬁ"h'-77"3"&qe ( Conmpound
162); . (eeeeeee). 8- T§dihygrerryydol3-dlpyrinyifin2-yamidoppkieayll-pip@idin-4-¥li}azol e- 3- 30
sut finyl ) - et hyl ] - pheayh kol e-hcBnide Mudusd 2,1 M di n7-one — ( Conpound
163); 6 COctober 2004 V@%ﬁl%?- 11 PCT/ BESO H‘(.'l)265' F -108- (f 7)
8- Cycl opentt§l - 5- net hyl - 2- {HWPIW) N={29{14-f6-Bromg-Brsydopgntyl-5-methyl-7-oxo-
- 7,8-dihydro-pyrido{2,3-d]pyrimidin-2-ylamino)-phenyl}-piperidin-4-yl} -
ethyl}-N-hydroxy-acetamide (Compound 129);
(zoooex) N-(3-{1-[4-(8-Cyclopentyl-5-methyl-7-0x0-7,8-dihydro-
- pyridof2,3-dlpyrimidin-2-yiamino)-phenyl]-piperidin-4-y1}-propyi)-N-
15 hydroxy-acetamide (Compound 130);
(yyyyy) N-(3-{1-[4-(8-Cyclopentyl-6-fluoro-5-methyl-7-0xo-
7,8-dihydro-pyridof2,3-d]pyrimidin-2-ylamino)-phenyl}-piperidin-4-yl}-
propyl)-N-hydroxy-acetamide (Compound 131);
(zzzzz) N-(3-{1-[4-(6-Bromo-8-cyclopentyi-5-methyl-7-oxo-
20 .- 7,8-dihydro-pyrido[2,3-dIpyrimidin-2-ylamino)-phenyl]-piperidin-4-v1} -
propyl)-N-hydroxy-acetamide (Compound 132);
(aaaaaa) 2-(Benzoﬁ1ran-5-ylamino)-S-cyclopenty]-S-methyl-SH-
pyrido{2,3-d]pyrimidin-7-one (Compound 133);
(bbbbhb} 8-Cyclopentyl-2-(1H-indol-3-ylamino)-5-methyl-§H-
25 : -pyrido[2,3-d]pyrirnidin-7-one (Compound 134);
{ceceee) 2-(Benzo[b)thiophen-3-ylamino)-8-cyclopenty}-5-methyl-
8H-pyrido[2,3-d]pyrimidin-7-one (Compound 135);
(dddddd) 8-Cyclopentyl-2-(2,3-dimethyl-1H-indol-5-ylamino)-
- 5-methyl-8H-pyride[2,3-d]pyrimidin-7-one (Compound 136);
30 (eeeeee) 2-(9H-Carbazol-3-ylamino)-8-cyclopentyl-3-methyl-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 137);
(fiffH) 8-Cyclopentyl-2-(1H-indazol-5-ylamino)-5-methyl-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 138);



sul fonyl)-ethyl]-phenylaanino } -8H pyrido [2,3-d]pyrimdi 8_076’5&%?2004
Conpound 164); (9999998
§3- QIWEI opent yl 25- Eret hyl - 22(4- [ 2- (5- oxo0-4, 5-di hydro- 5 |, 2, 4- oxadi azol -3
yl)-ethyl 7 phenyl am no) - 8Hpyri do[ 2, 3-dj pyri m di n-7- one (Conpound 165);
(hhh1lhhh) 8- Cyelegpant yl - 5- met hyl - 2-[4- (3H 1, 2, 3-tri azol -setmusoimnzes?
yl sul f anyl net hyl ) - phenyl am no] - 8H pyri do[ 2, 3- d][ pyEi m di n-7-one (|Cozpound
166); 10 (iiiiiii) 8-Cyclopenty -5nethyl.2-{4-[2-(3H 1,2, 3-triazol -4-
ylsajl fnyl § et hyl ] ) phe%l ggfno))ggefy;’il d(ll)? ﬁfailg].pyri m di n-;;igg-ed (Oirrrz)oznd
167); (iiiijjj) 8-Cyclo 8)52-Fehdepl-benzé Ylamiaa)eB-eyclhpainthv dr o- 1, 2,
ovatJi agol -3J”Ig-pi %rirﬁgi gifg g.hﬁ&]}hﬁﬁﬁ‘dﬁo)}x@ BYLiHQli29y3- dl pyrim din- 15
7-one (Corrpoﬁnd 168) > ( k%lk-kk-é%do -"Q/c% openf e gtn%'hﬁ‘%l _1%2),{
4-[4-(2H 1,2, 4-triazol - 3-(bhbhhh) 8-Cyclopentyl-S-methyl-2-(4-morpholin-4yl-
vl sul fanyl) - pi per | di Shdbyroopiie pilaapighsribieV bl dugindlh ) m 01 1-7- one
Conpoun ; (11111117) ...... . . .
8- Qycl opent I - 5- et hy| - 2-GHD| Cyclqnentyl2-f-@ Srdipethyd-pipergin-1-y1)-
su%/z nylo) - p?per i di n- ihwlhm({lguh][wghaﬂfﬂmﬁlﬁ%mﬂﬁrﬁﬂ&&ﬁné] pyri m di n-7-one
(Compound 170); ( z g-&fpl opentyl -S nmethyl -2-{4[4-(2H 1, 2, 4-
triazol e-3-sul fonyl )Eg‘f 1 21-yl]-phenyl am no }-51. 1-
LI s res et o L M
- Cycl opent yl - 5- net hyl -.2-{ &~ [ 4~ |- 5-ylJ - -
yl]-phenyl am no} - 8H %HI:’GI aoﬁ?éldgﬁaﬂﬁﬁﬁépﬁ%ﬁy‘féﬁ%&nd 172); (0000000)

1-[ 4- (8- Cydfopent y| - &Comnongd 142);0x0- 7, 8- di hydro- . .
pyri do[ 2, 3-dj pyri m di n- Z'MW}SW%S)@&L%W&%&Q&QJI%W boxylic acid 30

(IHtetrazol -5-yl)-anode (_OonJ)oun. L
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 143);

(i) 8-Cyclopentyl-5-methyl-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one {Compound 144);
15 ' (mmmmmm) N-{1-[4-(8-Cyclopentyl-5-methyl-7-oxo-
7.8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)-phenyl)-piperidin-4-y1}-
acetamide (Compound 145);
(nnonnn) 8-Cyclopentyl-5-methyl-2-(4-piperazin-1-yl-
phenylamino)—SH-ﬁyrido {2,3-d}pyrimidin-7-one trifluoroacetate
20 - (Compound 146);" '
(o00000) 8-Cyclopeniyl-6-fluoro-5-methyl-2-(4-piperazin-1-yl-
phenylamine)-8H-pyrido[2,3-d)pyrimidin-7-one {Compound 147);
(pppppp) 6-Bromo-8-cyclopentyl-5-methyl-2-(4-piperazin-1-yi-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 148);
25 .(999999) 2-[3-Chloro-4-(3-amino-pyrrolidin-1-yl)-phcnylamino)-
- &-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one trifluoroacetate
{Compound 149);
(i) 8-Cyclopentyl-S-methyl-2-[4-(4-(2,2,2-trifluoroethyl)-
piperazin-1-yl)-phenylamino}-8H-pyrido[2,3-d}pyrimidin-7-one
30 {Compound 150); '
(ssssss) 8-Cyclopentyl-2-(4-fluoro-phenylamino)-5-methyl-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 151);



6 Cctober 2004 W) 01n0741 PCF/ US01/ 02657 -109- (PPPPPPp)

S-Cycl opentyl 5-nethyl-2-{4-[4-(3H1,2,3-triazol -4 6 October 2004

yl sul fanyl) - pi peridin-1-yl ] phenyl am no}-8Hl pyrido[ 2, 3-d] pyxi m di n-7- one

( Conpound 173%}8’)r gﬁ‘qﬂqqqq) -[4(8-Cycl opentyl - 5- et hyl - 7- oxo- 7, 8-di | ydro- 5
pyrido(2, 3-dj XA n- 2" yI ani no} phenyl ] 15- ( 1H-t et r azol BOFTUspyn2sT

propi onam de (Conpound 174); (rrrrrrr)

2-[ 4(8- Cycl opentyl - 5- net hyl - 7- oxo- 7, 8 di- hy;dro- pyrido[ 2, 3-d] pyrim din

2-yl am no). phenoxy]-N. (1 - anrl de Conpound 175); 10 .

(sssssss) 8- Cycl opentyi - Qﬁ%ﬁh{/&"‘% %‘218’;1’3 -1,2,4-

oxadi azol - 3- yi meowxy) ppmﬂ;&-ﬂpmmmn%npwmhed ﬁﬁ)j] pyrim di n-7-one

(Conpound 176); (ttttttt) . .

8- Oycl opent yl - 5- net hyl - zf‘("ﬂ’“‘f"% %ﬁ!"fﬂﬁﬂf’@ {disrophegylamina)-5-methyl-

sul finyl)-ethyl]-pi peaﬂamp,w@m@ywmpmm-i do[ 2, 3-d] pyri i nidin.

15 7-one (Cgnpound 177) ) . L
S- Oycl opentyl - 5- net hyI ? 5[2 (péﬁyls?eﬂ‘}'”g'(ﬂm1}’1phen)lammo)-

3-sul fonyl)-ethyl]- pi PR -dipwrimigin rSPP giflugpsiatc (Compboh@ 139);

[ g
cl openty net hy ria

4-yi sul #anyl ) - et t hyl ]Y%Z‘b"(g—?lllf‘%ﬁ“?l F@P@W%Y"’B‘I—(%?P?W[@SJB-

d] pyri m di n-7-one ( Conpourgdacba )s-Cylclubbibpl-Puiasthyl-2- (4-piperazin-1-yl-
8- Cycl open ?/I - 5- net hy|

triazol - sul fanyl )? h°?%£’¢fé)§#p‘@?§i§?ﬁ%i3py§7ﬂ%ﬁ'8WFamm? I8 pyri do[ 2, 3-

.d] pyri m d| n- 7-one ( ConpolmiyyyB@){4-[2463 Wrmomqurbpyl)-ptpendm- -yi}
e e I 35S oy ey s oo
d)pyrimidin-7-one ( ompound 13‘7),
(zzzzzz) 3-Cyclopentyl-5-methyl-2-[4-(2H-1,2.4-triazol-3-
i3 ylsulfanylmethyl)-phenylamino]-8H-pyridof2,3-dJpyrimidin-7-one
{Compound 158); }
(aaaazaa) 3-Cyclopentyl- 5-methyl—2-[4-(2H—l,2 4-triazole.3-
sulfinylmethyl)-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 159);
20 - (bbbbbbb) 8-Cyclopentyl-5-methyl-2-{4-(2H-1,2 4-triazole-3-
sulfonylmethyl)-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
{Compound 160); '
{ceeccee) 8-Cyclopentyl-5-methyl-2-[4-(5-0x0-4,5-dihydro-1,2,4-
. oxadiazol-3-ylmethyl)-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
25 {Compound 161);
- (ddddddd) 8- Cyclopentyl-S-mcthy]—2 -{4-[2-+(2H-1,2 4-triazol-3-
ylsulfanyl)-ethyl]-phenylamino}-8H-pyrido[2,3-d}pyrimidin-7-one
{Compound 162);
_ (eeceeee) 8-Cyclopentyl-5-methyl-2-{4-[2-(2H-1,24-triazole-3-
30 sulfinyl}-ethyl]-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
(Componnd 163);



pyrido[ 2, 3-d] pyri m di n-7-one (Conpound 181); . (yyyyyyy)

8- Oycl opentyl - 5- et hyl - 2-{4-[ 4- ( 2- oxo0- 2, 3-di hydro- . 6 October 2004

|, 2, 3, 5-oxat hi adi azol -4-yl)-pi peridin-I-yl]phenyl arni no}-SH pyrido[2,3- 30
d] pyri m di n-7-one (Compound 182); (zzzzzzz)

8- Cycl opent y| wp-0aq74- ( 2, 2- di oxo- 2, 3-di hydro- 1, 2, 3, 5- PCT/USH1/02657

oxat hi adi azol -4-yl)-pi peridin-1 -yl)-phenyl am no) -5-nethyl-SH

pyrido[ 2, 3-d] pyxi m di n-7-one (Conpound }gg): 6 October 2004 WO 01/70741
PCTI USOL/ E12657 -110- (aaaaanaa) :

8- Cycl opent yl - 5- met hyl 2- { ©HH) §-Cyelopsntyl-Smathiodt 42 @H-1,2,4-wiazole-3-

1,2, 3, 5-ddat ri azol - 4- yifynyl)ieBSN pbnPlaminb }-BRSPIdoRITE - Ak ri@ldi Y bhd o[ 2, 3-

dj pyri m di n-7-one (Co ongﬁd '1%5)_ o ( bbbLbb%g%I of3-BfpbrididinR Y bh

8- Cycl opent yl - 2-{ 4- [ 44@PPungii8dly_ 2 5-di  hydro-1 H 5

1,2,3,5-thiatriazol - 4-y1) ¢igeas)i $iCotopkntylls mehyiisy|4azi(p.ako- 5 wiyhiel - BH-
pyrido[ 2, 3-q¢j pyrimdips;7-one und, 185) ; cec.

1-[ 4- ( 8- Q/clcyopent yl - 5%%?’%31@“3{%’5%8‘?@?&%%%- ‘Pa?ﬁﬁ?[gé[‘@'t’%!ﬂd‘j“bﬁ? i i di n-?
yl am no) - phenyl ] pi peevedCompotnd&taShonyl ) - net hanesul f onam de (Conpound 186);
10 (dddddddd) S-Cycl opent Mwﬁmﬁq_ = 2= (4 2l o A4 1 | - 3-

yl sul fanyl }-pyrrolidin=l ylJ-p enﬁ%oﬁ]%ﬁéﬁh%éﬁﬁgﬁéﬁf%%é% m di n-7- one
(Conpound 187) ; ( eeee¥wifaylmethyl)-phenylamino}-8H-pyrido[2,3-d}pyrimidin-7-one

8- Cycl opcntyl - 5- met hyfcogpéubialide) 2H i ,) , 4-triazol e- 3-
m finyi}pyrrolidin-I-yl]-pbenyl’am no)-SHp)ri do&z, 3- d%pyr'i m di n-7-ocse 15
(Conpound 288): (f ) 8-Cy SrfeXplopentyhdrmapliyi-2-{4-42-(33- .2 8rtazpl-4r_ t  j azol e- 3-

sul fonyl ) - pyrrol i di n-fisufoy)RbeTshailafm;-BltpPidofEe-dlpsriridt-Ryad m di n" 7- one
(Conpound 189);
{Compound 1§7);

oxadiazol-3-yI)-piperidin-1-yl}-phenylamino } -8H-pyrido[2,3-d}pyrimidin-
15 7-one (Compound 168);

(kkkkkkk) 8-Cyclupentyl-5-methyl-2-{4-[4-(2H-1,2 4-friazol-3-
ylsulfanyl)-piperidin-1-yi]-phenylamino } -8 H-pyrido[2,3-d]pyrimidin-7-
one {Compound 169); '

(i) 8-Cyclopentyl-3-methyl-2-{4-[4-(2H-1,2 4-triazole-3-

20 _- . sulfinyl)-piperidin-1-yl}-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 170);

(mmmmmmm) 8-Cyclopentyl-5-oethyl-2-{4-[4-(2H-1,2,4-
triazole-3-sulfonyl)-piperidin-1-yI]-phenylamino }- SH-
pyrido[2,3-dipyrimidin-7-one (Compound 171), mp 233-237°C;

25 (nmononn)  8-Cyclopentyl-5-methyl-2-{4-[4-(2H-tetrazol-5-yl)-
piperidin-1-yl]-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
(Compotind 172);

{0000000) 1-[4-(8-Cyclopentyl-5-methyl-7-0x0-7,8-dihydro-

- pyrido{2,3-d}pyrimidin-2-ylamino)-phenyi]-piperidine-4-carboxylic acid
30 (1H-tetrazol-5-y!}-amide (Compound 173);



(g99g9ggggg) 8- Cycl opentyl -5-net hyl -2-{4-[3-(3H 1,2, t-triazql-4- 20

yl sul fanyl)-pyrrolidin-I-yl]-phenyl ar ni no}-$H pyri do[ 2, 3- quﬁﬁt?tfﬁrépﬂ‘}?- one
( Conmpound 190) { 1hhhhhhl - h)

8- Cycl opentyl - 5- net h}/ - 2-{4-[3-(5-0x0-4,5-di hydro- 1,2, 4-oxadi azol -3
yl)-pyrrolidi h"“.L‘"??’]‘ phenyl ani no) - SH-pyrido[2, 3- d] pyri mctiswmmeone
(Conpound 191); 25 (iiiiiiii) 8-Cyclopentyl-5-nethyl -2-{4-[4-(3-

hydr oxypr opyl ) pi peridin-1-yl) phenyl am nQge.8H pyrido[ 2, 3-d] pyri mi di n- 7-one
trifluoroacetate (Oorrpound 192 %

8- Cycl opent yl - 5- net hyl - % YSeppatylS-methyl-2-{4-[4-(3H-1,2,3-wriazol-d-

phenyl anmi no) - 8H pyr i dﬂhﬂfaﬂylﬁi#my:ﬁdm-gll]@hgnyﬁﬂ&o §-Ri bR ﬁﬁ]ﬁfrﬁ&nﬁn 30 ( Conpound
193); (kkkkkkkk) 8- Wclg&ent ,ﬁﬁhyl 2-(4- |pera2| n-
phenyl ami no) - 8H- pyr i d31°2 3=BPIA 173 di n- 7- one' (Oorrpound 194) 6 October 2004

WQ 01/ 70741 PCTNSol/ 026P {qqqqquH—(S ~Cyclopentyl-5-methyl-7-oxo-7,8-dihydro-
(1R V1) SRl AN P11
8- (Met hyl et hy1) - 5- et hVPPIQMPnd%)ﬁ%mPamﬂ'f!),vl phenyl am no) - 8H
D L] P e Mt G420 (oo
yl ) phenyl am no) - 8H pyl? Ph@nwﬁﬁmm-smn (00000000)
8- Cycl opentyl -5 et hydcctamid@'((iﬂmﬁﬁ&uub%' per aZI n-1 yl)phenyl am no] - 8H
gy&gfgéeﬁ ; g} gy:’r;a;nhS: n- 6- f ;2 %53%[@2% lggfcnty -mcthyl 7—[4-(%22(?—5) ?-%Rx%m—l 2,4-
acetyl pi peri di n- | - yl.)qxhdinaol-2+yimeabox)-bheyyiansif] H3yH Y, s -a Pl Sthidin - 448 C
(Componnd 176);
(tttitc) 8- Cydopentyl-S-methyl-Z—(‘!—{4—[2-(21-1 1,2,4-triazole-3-
suifinyl)-ethyl]-piperidin-1 -y1}-phenylamino)-8H-pyrido[2,3-d)pyrimidin-
15 7-one (Compound 177);
- (wuuuuu) $-Cyclopentyl-5-methyl-2-(4-{4-[2-(2H-1,2 4-triazole-
‘3-sulfonyl)-ethyl)-piperidin-1 -yl}-phenylamino)-8H-pyridof2,3-
d}pyrimidin-7-one (Compound 178);
(vvvvvwy) 8-Cyclopentyl-5-methyl-2+(4-{4-[2-(3H-1,2,3-triazol-
20 - 4-ylsu1fanyl)-ethyl]-pipmidin-l-yl}-pheny]amino)-SH—pyrido[Z,B-
d}pyrimidin-7-one (Compound 179); |
(wwwwwww) 8-Cyclopentyl-5-methyl-2-(4-{4-[2-(2H-1,2,4-
triazol—B-ylsulfanyl)-cthyl]-piperidin-l-yl}-phcnylamino)—SH~pyrido[2,3-
dlpyrimidin-7-one (Compound 180);
25 (oocoexx) 8-Cyclopentyl-5-methyl-2-(4- {4-[2-(5-0x0-4,5-
. dihydro-1,2,4-oxadiazol-3-yl)-ethyl]-piperidin-] -yl}-phenylamino)-8H-
pyrido[2,3-dJpyrimidin-7-one (Compound 181);
- Yyyyyyy) S-Cyclopentyl-s-methyl-}{4-[4—(2-oxo-2,3-dihydm-
7 .4.I,2,3,5-0xathiadiazal-4~yl)-ﬁpe;idin-l-yl]-phenylamino}-SH—pyrido[.‘Z,3-
30 d}pyrimidin-7-one (Compound 182);
(zzzzzzz) 8-Cyclopentyl-2-{4-[4-(2,2~dioxo-2,3-dihydro-1,2,3,5-
oxaﬂziadiazol-&l-yl)-piperidin-!-yl]-phenylamino}-S-mcthyl-SH—
pyrido[2,3-d]pyrimidin-7-one (Compound 183);




(Conmpound 199); (9qqqqqqq)
8- Cycl opropyl - 5- et hyl - 2-[ 4- (4- acet ami dopi peridin- 1 6 October 2004
y1) phenyl am no] - 8H pyri do[ 2, 3-d] pyri m di n- 7-one (Conpound 200); 15
(znxtrrr) 8-Cyclopentyl -5-nmethyl -2-[4-(honopi perazin-1 yl)phenyl am no] - 8H
pyrido[ 2, 3- d] M %t/mi7¢k n- 7- one hydrochl ori de (Conpound 20)T/USpE®BSSSSS)
8- Cycl opentyl -5-net hyl -6 fl uoro-2-[4-(honopi perazi n-
1yl ) phenyl ami no] - 8H pyri do[ 2, 3-d] pyri m gigd 7-one hydrochl ori de 20 (Corrpound
203); (tttttttt) 8-Cyclopentyl-5-nethyl-6-fluoro-2-[4-(3,3-dinethyl -
acetyl pi perazin- | -yl )ph@ﬂ%ﬂf"ﬁﬂ $ibyd ‘B’FP‘H;A"P&FBX@ G—[ﬂj(bqu-m@hydﬂ)-one
(Conpound 204); (UUUUIHALY, SM&bp@ﬁﬁﬁénﬂﬁf ‘jg%lnfr 0§§ @tahyl 4-- 25
acctyl pi perazin-1-yl 37‘6 en CL%_ k 8%0[ 2 pyri
( Compound 205); (vvv Capn ?f%‘ met hyl - 6- quoro 2 [4 (4-
net hyl pi perazin-1 vyl )phenwbmmls-@blomﬁrywqma Xdipyo-2, siathyBro/THANE
(Conpound 2Q6); 30 ( X ng I?J(yﬂ
met hyl acet am do) phenyq eiérgha noJ a@@%‘ y)Ypl%f‘gq hﬁW‘L‘i‘f?‘&“ TPt "’oﬂ% ( Conpound
207); 6 Cctober 2004 pwiidi2,3-#pydaidiediont)Qlokdpobdd P& - 112- ==DF)
8- Cycl opentyl - 5met byl 2- (4 L&m% | el h | am no} - 8H
pyrido[ 2, 3-d] pyri mdin- -(cone ﬁﬁgmﬁ%ﬁﬁ& ?%%‘ ‘9%73' @demy
8- Cycl opentyl - 5- net hwn@[% lﬁbwwmﬁrMWMMﬁ]'P‘@endme-"r-carbonvl}-
yl') phenyl am no] - SH p\tidithaésditoanaipiohipbaid gy, one ( Conpound 209) ;
10 ' {dddddddd) 8-Cyclopentyl-5-methyi-2-{4-[3-(2H-1,2, 4-triazol-3-
yisulfanyl)-pyrrolidin-1-yl]-phenylamino}-8H-pyridof2,3-d]pyrimidin-7-
one (Compound 187); '
(ceeeceee) 8-Cyclopentyl-5-methyl-2-{4-[3-(2H-1,2,4-triazole-3-
sulfinyl)-pyrrolidin-1-y1}-phenylamino}-8H-pyrido[2,3-djpyrimidin-7-one
15 (Compound 188);
({1 8-Cyclopentyl-5-methyl-2-{4-[3-(2H-1,2,4-triazole-3-
sulfonyl)-pyrrolidin-1-yi}-phenylamino}-8H-pyrido[2,3-d}pyrimidin-7-one
(Compound 189);
(seeg8828) 8-Cyclopentyl-5-methyl-2-{4-[3-(3H-1,2,3-miazol-4-
- 20 .- yisulfanyl)-pyrrolidin-1-yl}-phenylamino}-8H-pyrido[2,3-djpyrimidin-7-
ane (Compound 190);
(hbhbhbhh) 8-Cyclapentyl-5-methyl-2-{4-[3-(5-0x0-4,5-dihydro-
1,2,4-oxadiazol-3-yI)-pyrrolidin-1 -yl]-phenylanuno} 8H—pvndo[2 3-

o djpyrimidin-7-one (Compound 191);

25 . (iiiiiiii) 8-Cyclopentyl-5-methyl-2-{4-[4-(3-
hydroxypropyl)piperidin-1-yl)-phenylamino }-8H-pyrido[2,3-djpyrimidin-
7-one trifluoroacetate (Compound 192);
phenylammo)-SH—pyndo {2,3-dJpyrimidin-7-one trifluoroacetate

30 (Cempound 193);

(kkkkkikkk) 8-Cyclopentyl-5-ethyl-2-(4-piperazin-1-yl-

phenylamine)-8H-pyridof2,3-d]pyrimidin-7-one (Compound 194);



() 8-Cyclopentyl-5-nmethyl-2-[4-(2 nethoxyet hoxy) phenyl am n
pyrido[ 2, 3-d] pyri mdin-7-one (Conpound 210); (aaaaaaaaa)
8- Cycl opentyl - 5nmet hyl - 2- (car bozol - 3-yl ) am no- SH 10
pyridof[ 2, 3- d)@éri m di n- 7-one (Conpound 211); (bbbbbbbbb) 8-Cycl opentyl
5- et hyl - 2- (i Y8®H{#4Yol - 5-y1) arni no- SH pyri do[ 2, 3- d] pyr i REEVSHREGBne
(Compound 212); (ccccccecc) 8-Cycl opentyl -5-net hyl -2- (2-acetyl benzof ur an- 5-
yl ) am no- BH pyri do[ 2, 3-d] pyri m di n- 7- onelli€onpound 213); 15 (ddddddddd)

S- Cycl opent yl - 5- net hyl - 2- o€ hie Ghi R . . .

yl ) phenyl am no] - 8H pyri doF g gfg&g%%ﬁ%éﬁk%ﬁg{fwﬁ‘ﬁ%'ﬁﬂbz14) ;

(eeeeeeeee) S-Cycl opeahwlanan)@gmm&@ﬂlmmimwe {Gualglonina 195);

yl ) am no- SH pyri do[ 2, 3-d] hintH s 2L0).: '

8- Cycl opentyl - 5-net hyl - 2-[4- (3, 5- W?EWS’%%W%%’ 3%453’1’“&“'1'3’1'

am nonet hyl pyar ol i di Fheax opvaidpRerdImrimidin7wof ifigordicpitei r ni di n-7- one
(Conpound 246); (999qceegeundioe)cl opentyl-5-nethyl-2-{4-[4-(2-

hydr oxyet hyl ) pi per azi n- 1y he y@m’ no} - 8H pyrido[ 2, 3-d] pyri mdi n-7- one
(Conpound 217); 25 (bhbbhé’)ﬂl’l‘ﬁ‘f“"g— riaRsatt-srmethyd-Hy(Bhydroryppuplidip-1-

nor pgol izngp (r]I opyl) pi ggl)bl;ﬁnwaﬂ:iml-ﬁwwﬂ&déaﬁnﬁimﬁh&-}p@(cpx_nsmna 197);
R LR TNt e S0 S
pyrido[ 2, 3-d] pyri mi divhplenpiasinoE8ipouda]2, 2-dRytimidin-1-pgc (Compound 198);,
Ccommocna oy Tk D SR AR LD T e
yl ) am no- SH pyri do[ 2 astxlpiperidinr -ghphenylamiack 88bnysvo R -dfviimidin-7-one
(Compound 199);
(gqagqaqq) 8-Cyclopropyl-5-methyl-2-[4-(4-acetamidopiperidin-
1-yDphenylamino]-8H-pyrido[2,3-d}pyrimidin-7-one (Compound 200);
15 (o) 8-Cyclopentyl-5-methyl-2-f4-(homopiperazip-1-
yDphenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride
(Compound 202); .
(s8s555585) 8-Cyclopentyl-S-methyl—ﬁ-ﬂuoro-2-[4—(hom0piperazin—
1-yl)phenylamino]-8H-pyrido[2,3-d}pyrimidin-7-one hydrochloride
20 - {Ceompound 203);
(ttittttt) 8-Cyclopentyl-5-methyl-6-fluoro-2-[4-(3,3-dimethyl-4-
acetylpiperazin-1-yl)phenylamino]-8H-pyrido{2,3-d]pyrimidin-7-one
{Compound 204);
(uuuuuuuu) 8-Cyclopentyl-3-methyl-2-[4-(3,3-dimethyl-4-
23 acctylpiperazin-1-vl)phenylamino]-8H-pyrido{2.3-d]pyrimidin-7-one
{Compound 205); ‘
(vvwvvvvv) 8-Cyclopentyl-3-methyl-6-fluoro-2-[4-(4-
methylpiperazin-1-yl)phenylamino]-8H-pyrido[2,3-djpyrimidin-7-one
_ (Compound 206);
30 (wwwawwwww) 8-Cyclopentyl-5-methyl-2-[4-(N-
methylacetamido)phenylamino}-8H-pyridof2,3-d}pyrimidin-7-one
(Compound 207);

8l &ter 2004




6 October 2004 wo i11!'7(1741 PCT/t1SI11/41265". -113- 8. A_C ou

sel ected fromthe group consisting of: 6 gcnger%m
8- Cycl opent yl - 6-i odo- 5- net hyl - 2- (4- pi per azi n-1-yl - phenyl am no) -

8H pyrido[ 2, 3-d] pyri m di n-7-one (Conpound 225); 8-Cyclopentyl-2- {4-]
1- (3, 5-di net hyWPop#o7y er azi n- 1-yl ) -nmet hanoyl ] - 5 phenyl arficagisedéfdt hyl - 8H
pyrido[ 2, 3-d] pyri mdin-7-one (Conpound 226);

8- Cycl opentyl - 2-[ 4( 3, 5- di net hyl - pi perazjjfp.1 yl) - phenyl am no] - 5-
trifluoronethyl-8H pyrido[2, 3-d]p m din _7-one_ (Conpound 227);

6- Br omp- 8- cycl opeent yl - % %?Mﬂ? Spneet-gAti-@-1 1) 10

phenyl am no] - 5- met hylny aﬁﬁaﬁmq;}uamnm@-miyﬂap 3-d)pfrRmpalI0d 228) ;
8- Cycl opentyl -2-[4-(3 ‘%’ rret h %@FI perazin-1-yl)- phenyl arni noj - 6-

i 0do- 5- et hyl - SH- pyr i #6f “33"('.1‘[‘% 'm di n- 7-one ( Conmpound 229); 6- Chi

or o- 8-cycl opentyl - 2-[ 4- (3(_w5yy}qimm(typlopmypermhynz-[d-(}gﬁoﬁnpcﬁﬁn 1-

Byt opent 31 -5 ot hyP o PRt bt il of Cmpapg 5 27

phenyl ani no] - 8H pyri do[ 2, Gzipgy 8-ﬁv¢!ﬂupmtﬁi-56m€h3(lcdmﬁ2>und 231)

g] Lsr |(§1 (c:%l/(r:ll gp;lnglm n‘é&:‘ o f‘g‘é‘?@ﬁ%@*‘%@%ﬁ%ﬁﬂ chg?%m (Z(C)Jorfpound 232);
oY

8- Cycl opent yl - 2- (4- pi |-phenyl ar ni no) - 5-

trifluoronethyl-8H pyridof €Y Qs La By R (RFPALE -
8- (1- Et hyl -Bropyl )-5- rre% h)/l - 2 (4: p(:jycglr)agnn I x '§heny I gﬁn) no 3515
8H pyri do[ 2%3- d] pyri i’ 234 e (fripmpey

[ 4- (8- Cycl opentyi - 5- met hy (pb#bbbyd) ﬁqc&;ld;'behm:lsammym-(:iszm[dazoﬁ&yx)mnmo-
8H-pyrido[2,3-d]pyrimidin-7-one (Compound 212);
(cccccéccc) 8-Cyclopentyl-5-methyl-2-(2-acetylbenzofuran-5-
yi)amino-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 213);
15 ' (ddddddddd) 8-Cyclopentyl-5-methyl-2-[(4-piperidin-i-
yl)phenylaminoj-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 214);
(eeceeeeee) 8-Cyclopentyl-5-methyl-2-(2 3-dimethviindol-5-
yhamino-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 215);
(fttffffef) 8-Cyclopentyl-5-methyl-2-{4-(3,5-methyl-4R-
20 - aminomethylpyrrolidin-1-yl)phenvlamino}-8$H-pyrido[2,3-d)pyrimidin-7-
one (Compound 216);
(gzegeggee) 8-Cyclopentyl-S-methyl-2-{4-[4-(2-
hydroxyethyl)piperazin-1-yl)]phenylamino }-8H-pyrido[2,3-d]pyrimidin-7-
_ one (Componnd 217);
25 (hhhhhhhhh) 3-Cyclopentyl-5-methyl-2-{4-{4-(3-
morpholinopropyl)piperidin- I-yl]phenvlamino}-8H-
pyrido[2,3-dJpyrimidin-7-one (Compound 218);

.........

30 o (mmm) 8-Cyclopentyl- s.methyl-z-(mdol- -yl)ammo-—SH—
-pyrido[2,3-d]pyrimidin-7-one (Compound 220); and
(kikkkkkkk) 8-Cyclopentyl-5-methyl-2-(thionaphthen-5-
yl)amino-8H-pyrido{2,3-d)pyrimidin-7-one {Compound 221).



d] pyri m di n-2 yl am no) - benzyl ) - phosphoric acid (Conpound 235);

6- Chl or o- 8- cyel opentyl - 5- net hyl - 2- (4 pi perazi n- 1-yl §Yetober 2004
phenyl am no) - 8H pyri do[ 2, 3-d) pyri m di n- 7-one (Conpound 236); 30
2-[4-(3,5-Dmet hyl - pi perazin- | -yl)-phenyl am noj -S—(l-etchlyl - Prqpyl

-5- met hyl - 8SHYIT 08} 2, 3- d] pyri i dir-7-one” (Conpound 237)FCTAISMARGS

8- Cycl opentyl - 2-[ 4- ( 2- hydr oxy- et hyl anti no) - phennyl am no] - 5-

met hyl - 8H pyri do[ 2, 3-d] pyri m di n-7-one ¢(I@npound 238); 6 Cctober 2004 WO

01/ 70741 PCT/ 118111/ 82657, - - . y
3-[ 4( 8- Cvcl apentséil - 5?‘rr°_g’l”ﬁ§/‘1"§'15? %%‘<°é‘-ﬁﬂ“é'?ﬁﬁﬁb‘%|?°é’f‘f>%i°éo [2;3-dj pyri midin-2
é | ami Ino) - ppelnyIG] f IN N- di etlggyczqwmw} @MmSGéaemﬂln)-@dﬁpﬁgmdn-zagpl]mn};amgo)-
-cycl opentyl - 6-f | uokeg- 2= . - - .am noj - 5-
met hyl - 8H pyri dof 2. 3-8%%{/%%1 é?‘ﬁ)-mr@(“yhé’ﬁ(gf’nﬁgﬂnq%itp) :
g;{q/dcl[ gpgnzﬁll -2-[ '4[1'( 2- e%y oﬁ-ﬁqqlope@tmlﬂ-){zﬁh@ar?dlapﬂlﬂd}pﬂ@métmmteﬁoﬂ]'
ndo[ 2, 3- 4§ pyri mi di SORMBAUREL
4- (8- Cycl opentyl - S- ng:tﬁh%ﬁr?%?éxq- 7, 8- dip%;{/idr%—sg\]/pryin%d[%?g?e d]l pyrimdin
2-yl am no) - benzoi c a&‘?waﬂ?&%nd 242); 10 _
8- Cycl opentyl - 2- [ 4- (3, 3- i-CRildpehyFd-pe@EHdificthybtliperdatheyl)-FiEh I Qhins}-s-
4 (& oycl bpentyl - 5- FErRRE PR PRy e ppund 227
- (S- Cycl gpent yl - 5- e RYT - 720X0%77, 8+ r ; =i
gjzlzplglri TSdén 2- ?/I am tno) - b@Bphjogﬂqmtohmtﬂéz-[&e{i,&-dﬂﬁmtybpi_pere}si-e;yl)- ( Conpound
; ikycl opent yl - DE Q- 2- = 10y ~ et hv no) -
phenyl am n}) - 5- et hyié?ﬁ%fgﬁéﬂ%cgy%é%{p@&ﬁﬁ W{dﬁ:ﬂ%@@ (Compound 245);
(S)-2- Ami no- 3-[ 4- ( 8- ¢yerhpnya » 6-fl uor o- 5- net hyl - 7- oxo- 7, 8-
di hydro- pyri do[ 2, 3- d] pyr i gapliidpedty 3. - (3 e RNk dzinDL APHIRANERAGT. 6]

iodo-5-methyl-8 H-pyrido[2,3-dlpyrimidin-7-one (Compound 229);

6-Chloro-8-cyclopentyl-2-[4-(3,5-dimethyi-piperazin-1-yl)-
15 phenylamino}-5-methyl-8 H-pyrido{2,3-d]pyrimidin-7-one
(Compound 230); i -
8-Cyclopentyl—5-methyl-2—[4-(lH—{l,2,4]triazdl—3-ylsulfany1)—
phenylamino]-8 H-pyrido[2,3-d]pyrimidin-7-one (Compound 231);
4-[4-(8-Cyclopentyl-3-methyl-7-0x0-7,8-dihydro-pyrido[2,3-
20 .- d]pyrimidin-2-ylamino)-phenyl}-piperazine-1-carbaldehyde
(Compound 232);
8-Cyclopentyl-2-(4-piperazin-1-yl-phenyiamino)-3-
trifluoromethyl-8 H-pyrido[2,3-d]pyrimidin-7-one (Compound 233);
8-(1-Ethyl-propyl}-3-methyl-2-(4-piperazin-1-yl-phenylamino)}-

[
Lh

8 H-pyrido[2,3-d)pyrimidin-7-one (Compound 234);
[4-(8-Cyclopentyl-3-methyl-7-ox0-7,8-dihydro-pyrido[2.3-
d)pyrimidin-2-ylamino)-benzyl]-phospbonic acid (Compound 235);
6-Chloro-8-cyclopentyl-5-methyl-2-(4-piperazin-1-yl-
- phenylamino)-8 H-pyrido[2,3-djpyrimidin-7-one (Compound 236);
30 2-[4-(3,5-Dimethyl-piperazin-1-yl)-phenylamino]-8-(1-ethyl-
propyl)-5-methyl-8 H-pyrido[2,3-d]pyrimidin-7-one (Compound 237);
8-Cyclopentyl-2-[4-(2-hydroxy-ethylamino)-phenylamino]-5-
methyl-8H-pyridof2,3-d]pyrimidin-7-one (Compound 238);



20 - (Conpound 240);

8- Cycl opentyl - 2-[ 4- ( 2- met hoxy- et hoxy) - phenyl am no] - 5- net hy
SH- pyrido[ 2, 3-d] pyri m di n- 7-one (Conpound 247);

S- Cycl opent yl - 2- (4-i sopropyl am no- phenyl am no) - 5- net hyl - SH

pyri do[ 2, 3- d] ANl n- 7- one (Conpound 248); 25 PCTUSN/2GS7

8- Cycl opent yl - 2- (4- hydr oxy- 3. 5- di net hyl - pheny | am no) - 5- net hyl -

SH pyrido(2, 3-d] pyrim din-7-one (Conpounghs249); 8-Cyclopentyl-6-fluoro

2- (4- hydroxy- 3, 5-di met hyl - phenyl ani no) 5-nethyl -SH

pyrido[ 2, 3-d] pyri ni di n- @rfé‘@’@iﬂmﬁ 5-peibyl-7-0x0-7,8-dihydro-pyridof2,3-

8-cycl opentyl 6- f | uor @prichidintpy m no) - 30

5- et hyl - 8H pyri do[ 2, %ﬁpd] pyr i nﬂﬁﬁﬁﬁ@‘lﬁqﬁ%éﬁmﬂ@ﬁg & 6 COctober 2004 115
9. A pharnmaceutical c Peqd 239 'corrprl sing a corrpound sel ected fromCaiml

in combination with a pharCrRppetylcatilob-REQSR)@OlySHH phiflamif)suent , or

exci pient. 10. Use of t[%ﬁ#ﬁ cal | cgﬂgectl ve am)unt of a” conpound
according t0 Caim 1, BFRT fcﬁ%‘i’%?‘ Pre{Comapwd 4Bk for the treat nent
of proliferati veI di sor der Q-Cysbbmléet‘i-f(l-bﬁh'dxbethﬂg-ph,@ylﬁ]ﬁﬂS] sgjuﬂg-gﬁ{. cgncer .
psoriasis, vascular s er at i associ ated wth a di sorder
sel ected from t he groﬁgﬂgg’na ting 'Qfog?iﬁ?mr% wF)OSI S, postsurgical

vascul ar stenosis, and redt@fyciopentyhrSmethyhl-exo- 71&l:d1h)td5cepﬂfdo[3,3eonpound
selected from d aim ld]phﬂmgigg mﬂ?)%ﬁé&fc%cﬁﬁoﬂnﬂ@ggﬁye ' for inhibiting a

cyclin-dependent ki nase. conpoun wherein said
cyclin- depdfident ki nase i § @Ghﬂeﬂtﬂ@'[%mmmﬁ)ﬁbhﬁmlmﬂ Fromdaim

1, in the manufact urem@ﬁyl@ﬂn@ﬁus[arif‘d}ﬁynnm{-vhﬁﬁtbmn &mcfﬂo)g“é"“ar‘m 13 wher ei n

factor-rredlatedtyrosmei ase. a conpoun

said growt h factor-nediat @F"B&’F‘Hﬂ S'RWégéx?gsﬁl}H@fetpét’dQﬂb’h ved growt h

factor (PDGF). 15. US@pﬁﬁm&uQ@ﬂﬁiﬂh@d:eﬁHyl]@h&bﬁHaﬂe%mWﬁﬁﬂl fdesai d growt h

fact or-nedi at ed tyrosddﬁ J%? according to Caim13 is fibroblast growh

factor (FGF). orapoun
15

p October 2004

8-Cyclopentyl-6-fluoro-2-[4-(2-methoxy-ethylamino)-
phenylamino]-5-methyi-8H-pyrido{2,3-d)pyrimidin-7-one
{Compound 245); -
(5)-2-Amino-3-[4-(8-cyclopentyl-6-fluoro-5-methyl-7-oxo-7,8-
dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)-pﬁenyl]—propionic acid
20 - (Compound 246),
8-Cyclopentyl-2-{4-(2-methoxy-ethoxy)-phenylamino}-5-methyl-
8H-pyrido[2,3-dJpyrimidin-7-one (Compound 247);
8-Cyclopentyl-2-(4-isopropylamino-phenylamino)-3-methyl-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 248);
25 8-Cyclopentyl-2-(4-hvdroxy-3,5-dimethyl-phenylamino)-5-methyl-
8H-pyridof2,3-d]pyrimidin-7-one (Compound 249);
8-Cyclopentyl-6-fluoro-2-(4-hydroxy-3,5-dimethyl-phenylamino)-
5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 250);
‘ 8-Cyclopentyl-6-fluoro-2-(4-hydroxy-3,5-dimethyl-phenylamino)-
30 5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 251).



16. Use of a therapeutically effective anount of a corrpoung é%bee?tzgg from
Claiml, in the manufacture of a nedicanent for the treat ment Subj ect
suffering from diseases caused by vascul ar snooth nuscle cell
proliferation. 17. Use of a therapeutically effective anount of a conpound
selected fromdaim1l in the manufacyyge of a nedi canent for the treatnent
of a subject suffering from cancer. 6 Cctober 2004 wo 0i 170711 PC1l'/1TS01
/112657 -116- 18 .

d- Br ono- 8- i% opeREy TS i (RS On SR FinE S SaPR P ST ecith TomEaut hiftni no]
5-nmet hyl -8l i pysombofagoBwi pthmiiqgutwally aweptabl®carrier, dﬂuent or excxplent

8- Cycl opentyl -6-fl uoro-5-nethyl-2.[4-(pi perarin 1-yl)phenyl am no]-8H
pyrido[ 2, 3-d] pyrimdin-7-one. 5 20.

8- Cycl opent . - 5- Heet dip[thepapgai iwalipoedterti@-apiopntSifla pgmpaiod cBrditlzpy €laim dliin- 7 one.
gl Cyél gggﬁ?;?d St%L: dmﬁ'gcflr%car (e)dzl%almegt fOT t)hg }]:;'eaugexg Hf proliferative disorders

pyri do[ 2, 3-d] pyr$eiﬂ0t§d frof?l-tb‘-rmm(mmstmgdf @ahger; pséasis, vascular smooth muscle
8- Cycl opentyl SOl Mg

pyri do[ 2, 3- d] pyr}lﬂ;gfltg?ﬁ r%(_)l%’is(%drfe (%ﬂ?rizpagddﬁ)?d%%%% Qi%rrﬁtlﬁ'é group consisting of
8- Cycl opent y| - 5-aterepplercgis(1@stageicyll vesnlzaosterogin, Bd ydstengrisripmidmals.
pyrido[ 2, 3-d] pyri.mdin-7-one (Conpound 213): -

8- Cycl opent yl - 5- net hyl - 2-[ (4- pi peri di n-1-yl ) phenyl am noJ- SH 15
pyrido[ 2, 3- .pyqurﬁ dfiagormpaune sqlStaddam@laizd b, )in the manufacture of a medicament
8- Cycl opentyl - 11%0% dol - 5-yl ) am no- SH

pyri do[ 2, 3-d] pyrl In ?tﬁlé% e Eon%’gﬂdr# &215) 8- Cycl opent yl -

-nmet hyl -2-[4-(3, 5- rrethvl 4R-

am nomet hvl pyrr ofjidirg 'caﬁlyél.ﬂ]@ BESNIRAM PRdairthl Xfcﬁig-geﬂegde%f fHhRYtd Jagd di n- 7-

-

13. Use of a compound selected from Claim 1, in the manufacture of a medicament

for inhibiting a growth factor-mediated tyrosine kinase.

14. Use of a compound of Ciaim 13 wherein said growth factor-mediated tyrosine

kinase is platelet derived growth factor (PDGF).

15, Use of a compound of Claim 13 wherein said growth factor-mediated tyrosine

kinase according to Claim 13 is fibroblast growth factor (FGF).

16. Use of a therapeutically effective amount of a compound selected from Claim 1,
in the manufacture of a medicament for the treatment of a subject suffering from

diseases caused by vascular smooth muscle cell proliferation.

17. Use of a therapeutically effective amount of a compound selected from Claim 1 in
the manufacture of a medicament for the treatment of a subject suffering from

cancer,



20 one (Conpound 216);
bydr oxyet hyl ) pi perazin-1- yl)]phenyl am no}-SH pyri do[ 2, 3-d[ pVTi

(Conpound 217);

8- Cycl opentyl -5-nmet hyl -2-(4-[4-(2 Octob

8- Cycl opent yl - 5- net hyl - 2- (4- (4- ( 3- nor phol i nopr opyl ) pi peri di n-1
yl ] phenyl am i mad e®bkspyri do[ 2, 3-d] pyri m di n- 7- one ( Conpoupgrddafhiess 25
8- Cycl opentyl - 5- net hyl - 2- (benzof ur an- 5- yl)am' no- 8H
pyridof[ 2, 3- deyrl m di n- 7- one (Conpound 219

5- et hyl - 2- (i ndol -5 yl)ani SH- py||do[2 3-d] pyri mi di n-7-one

8- Cycl opent yl -
(Conpound 220);

30 pyrido[ 2, 3-d] S!;(rjl zﬁlﬁlﬁ&gagr@? @nggg?)gh%%ﬁp&%{)@%@@gﬂ%@

of an effective anount BysER HPYFErigi7ens. i n t he manuf act ur
medi cament for the di agn03|s and/ or treatnent of cancer, psor|a3|

vascul ar snooth r;uscg&f %&fogr %ﬁﬁ%@som at1 ﬂh&“h lhﬁ{ g:s),cl Egce)si)fs

and post surgi cal

vascu

en03|s an

rﬁr&loﬂt-i 7-one

am no- 8H
17 22. Use
e of a

S,

an effective anount opmommdmﬁ-cﬁbal m1 in the manufacture of a
medi canent for treating a manmal suffering froma di sease caused

tunor Vi rus.

10

15

I
th

30

20.

21.

8-Cyclopentyl-5-methyl-2-(carbazol-3-yl)-8H-pyrido[2,3-d]pyrimidin-7-

one.

A compound selected from
8-Cyclopentyl-5-methyl-2-(carbozol-3-yl)amino-8 H-
pyrido[2,3-dJpyrimidin-7-one {Compound 211);
8-Cyclopentyl-5-methyl-2-(isoindazol-S-yl)amino-SH-
pyrido[2,3-d]pyrimidin-7-one (Compound 212);
- 8-Cyclopentyl-5S-methyl-2-(2-acetylbenzofuran-5-y1)amino-8 H-
pyrido[2,3-dJpyrimidin-7-one (Cdmpnnnd 213);
8-Cyclopentyl-5-methyl-2-[(4-piperidin-1 -yDphenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 214);
8-Cyclopentyl-5-methyl-2-(2,3-dimethylindol-5-yl)amino-8H-

pyrido]2,3-d}pyrimidin-7-one (Compound 215);

8-Cyclopentyl-5-methyl-2-[4-(3,5-methyl-4R-
aminomethylpyrrolidin-1-yl)phenylamino})-8H-pyrido[2,3-d]pyrimidin-7-

-~ one (Compound 216),

8-qulopenty1-5-meﬂ1yl—2- {4-[4-(2-hydroxyethyl)piperazin-1-
¥l)jphenylamino}-8§H-pyrido[2,3-djpyrimidin-7-one (Compound 217);
8-Cyclopentyl-5-methyl-2-{4-[4-(3-morpholinopropyl)piperidin-1-
yljphenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 217);
S-Cyclopeptyl-s-methyl-2-(benzoﬁuén—5-yl)amiho—8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 219);
8-Cyclopentyl-5-methyl-2-(indol-5-y})amino-8F-
pyridof2,3-d]pyrimidin-7-one (Compound 220); and
8-Cyclopentyl-5-methyl-2-(thionaphthen-5-yl)amino-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 221).

by a DNA



22.

23,

6 October 2004

117

Use of an effective amount of a compound in Claim 1 in the manufacture of a
medicament for the diagnosis and/or treatment of cancer, psoriasis, vascular
smooth muscle cell proliferation associated with atherosclerosis and postsurgical

vascular stenosis and restenosis in a mammai.

Use of an effective amount of a compound of Claim 1 in the manufacture of a
medicament for treating a mammal suffering from a discase caused by a DNA

tumor virus.





