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{57) Abstract:  Disclosed are compounds of
the formula (I} wherein: R? is hydrogen. atkvl.
or cyclaalkyl; R is hydrogen, lower alkyl,
lower atkoxy. halogen, tiflucromethyl, lower
alkynyl. lower alkenyl. nitrile. nitro. -CORS3.
-CO:R*, -CONR'R®. -CONR<OR®. -SO,NR*R?,
-SOLNRRY, -SOR*  -SO3RY, formula (M),
or -NR*R% Y is N or CR"; R® is lower alkyl,
haloalkyl, or aryl; X and Z are independently
hydragen. halogen. lower alkyl. lower alkoxy.
wifluoromethyl, hydroxy, niuile, nitre, -NR'RS,

-N{O)R*R?, -NR'R’R*W, -SR%. -C{O)RY, -CO:R%. -CONR*R®, -SO,NRRS, -SO,R®, -SO;R%, P(OJ(OR*XOR?), -T(CH;}.QR?,
-CIOT(CH:)aQR*, or -NR*C(OIT(CH)QR®; m is 1 10 6. These compounds are usefu! for treating cell proliferative disorders,
such us cancer, atherasclerosis, and restenosis. These compounds are potent inhibitors of cyclin-dependent Kinases (cdks} and

grawth factor-mediated kinases.



the formula (1) wherein: R err] is hydrogen. alkyl. or cycloalkyl; Rerr]
is hydrogen, lower alkyl, |ower alkoxy. halogen, trifl uor &rfeetpger2008wer
al kynyl, lower alkenyl, nitrile, nitro, -CORlerr]. -CO[err]Rferr].
-CONRerr]Rlerr]-. -CONRlerr]ORlerr]. -SO[err]NR[err]Rerr].
SJerr]NRlerr]Rerr], sSOerr]Rerr], sSJerr]Rerr], formula (I1) or
NRerr]Rerr] . Y.L.s.Nor CRerr], Rerr] is lower alkyl, haloalkyl, or
aryl: X and 2™ r"éh%ﬁldependently hydrogen, hal ogen, | oweRCTHSRYAS57| ower

al koxy. trifluoronethyl. hydroxy, nitrile, nitro, -NRerr]Rerr],
NORerr]Rerr], -NRerr]Rlerr]Rlerr]W SRlerr]. -C(ORerr],
-Cderr]Rerr]. -CONRerr]Rerr]. -SOerr]NRerr]Rerr], -SJerr]Rerr],
-Sgerr]Rerr], P(O(OR err] XOR[err]), T(CHerr]),[err]Rerr],

-C(OT(CH err])[err] I : err] mis 1
to 6. These corrpoundgﬂéﬁmhg'en% ,3-%]?&5{&{!%{%%50%‘2@1%%@@@1 ve di sorders.
such us cancer, atherosclerosis, and restenosis. These conpounds are potent
i nhibitors of cyclin-dependent kjnases H%j@@ and growth factor-nediated

ki nases. 6 October 2004 WD 01/ 70%&%D OF NI s7 -1
5- ALKYLPYRI DO 2, 3-d] RYRIM DINES ~ TYROSI NE KI NAS E | NHI BI TORS FIELD OF THE

| N\VENTI ON Thi s i nvent iQD: : o) 4 'ngp Ehakdings @as inhibitors
of cyclin- 5 dependen@ﬂ?ﬁ%@%%ﬁf%%ﬁﬂtEcyc mééédé%‘%tnﬁgﬁ'é i nase 4.
The conpounds of depradenhkieases, pastioiady gyclip-dppendsnt kiriaee 4 Theecomporndsdf the _
inflanmation, celihveRtiddard Bkl HME: CaSRAPEInflaDbEEbnd3 ﬁfeﬁaﬁv%enos' S,

and neur odegenerative di seases such as Al zhei nmer' s di sease. RY OF THE
RELATED ART _such as cancer andlrcstenoms, and neurodegenerative diseases such as :
Alzheimer’s disease.

SUMMARY OF THE RELATED ART

10 Cyclin-dependent kinases and related serine/threonine protein kinases are
cellular enzymes that perform essential fanctions 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-

15 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

20 and other a_bnormally proliferating cells.

' Several compounds that inhibit Cdks have demonstrated both preclinical
and clinical anti-tumor activity. For example, flavopiridol is a flavonoid that is 2
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;

25 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



10 Cyclin-dependent kinases and rel ated serine/threonine pro IEH ses
are cellular enzynes that performessential functions in rﬁeféfg?léq 8 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 kinases include (Cdk) Cdkl, Cdk2,
Cdk4, Cdk5, @@k@erand Wee 15 1 kinase. Increased activi Lé{.rfg{m/}',?gmoral |y
abnornmal activation of these kinases results in devel opnen

tumdrs and other proliferative disorders such as restenosis. Conpounds
that inhibit Cdks, either by blocking tie interaction between a cyclin and
its kinase part o t| vati.ng the Kkinase, cause

i nhi bition of ce meg%r%eraé}moggg% lLs(N O §les dor q’FSr‘“FF'eatl ng tumors 20
and ot her abnor Mapxys@bvmmwm@wbu% 8336542@®)! conpounds that inhibit
Cdks have denonstr at tpgag% heal gant]-tumor activity.
For exanple, fl avopllfg%d?gﬁhk dﬁ%%mﬁﬁﬂ?gﬁﬂae%s&?%toq *Fhi bi t or of
Cdk2 and Cdk4, &a#ovesalapdisridasygalestrestanesin 4l etherosclaresis. Othprdiseades inbr east and

| ung cancep cel hsick dLihhiBhko j;}ﬁs';“ 84:1736-1740;

25 Kaur et al., Int G\C\fﬂrﬁisgg%mﬁm(?%ge &Sd atéﬁlgﬁémousd onouci ne

[ 2- (hydr oxyet hyF%HtF ﬁ@]]“ agm#qmpxswréerasupbasent i nhi bitor
of Cdk2 and thﬁmﬁaﬁ(ﬁasahﬁugt aI , Eur J Bfochem , 1994; 224: 771-786), and
has been shown to i,nhib rqQliferation of approxi mately 60 different
human tunor cell 6 &E‘tkﬂf@t fg’(ffdﬂ velien 1pfomeeyie a gpsup of myprll mglesiar welghti nes used
by the Nati onal oxéhnmmpbtmﬂﬂhntmreq:o(ehm&cmlﬁbxﬁﬁaﬂmsﬁﬁbhaﬁaméfﬁl&&Cer t her api es
( Abr aham al 9] . - 5 ddition to treating
cancer, CS?; |nh¥rg‘i%%%ltg§n%§%/agn%ége%§e§% Se]d% Vp’ PAEeEScul ar di sorders
such as restenosis and at heroscl erosis. Clher di seases in 5 which Cdk
inhibitors are useful include those caused by a variety of infectious
agents, including DNA and RNAUMMARY¥OF BHREINVENHOMt ory di sorders such as
rheumatoid arthritis.

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;



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 s@gﬁm%l?%%?%ful
for 10 preventing and treating di seases caused by abnormally proliferating
cells. SUMVARY OF THE | NVENTI ON Thi s invention provides 5-alkyl
pyridopyrimdines that are useful for treating inflammtion, cell
proliferative YMP8EHEs such as cancer and restenosis, amdT/Ustimes?

neur odegener ati ve di seases such as Al zhei nmer's di sease. The conpounds of 15
the invention di splay unexpected inpr ovements i n phar macoki netic properties
over prior art conpounds, including unanticipated netabolic stability and

| ow clearance rates. (bh athtiet dlkgh optiohadlycurstimted cidth ofie, twagoritivbeapdupon ar e
unexpectedly selective inkjhi / ounds af the invention
are readily synthesized, g’!ﬁ‘ %%&ﬁb%feg%n&oﬁ?g%l;eg%%gﬁfrggxypgf”ﬁeaﬁ?&by a variety
of nmethods. 20 RZ i ~~0O apEupaneesdigikyleninoycaghosy plkedytaboppl] thiv, esters,

am des, and pro drugs therg ; e | n. A first
aspect of the present invenﬁho%@%%éggoaﬁﬁ’co cﬁ%ﬁ%%%ﬁ%&éﬂgl: | 6

Oct ober 2004 WD 01/ 70741 PESE S04 mantbeesyp to gwo pljyhighapambers pe pptioggdlyi onal | y
substituted with one, two, héMrodidhiisGfiefinOshls sdReRERBAR D YulBe | £t €d from

hal ogen, hydroxy, |ower al k.%% ~_amino, mono- or dialkylamno, carboxy,

al koxycarbonyl, thio al kyf® Py | e, aryl; heteroaryl, or a carbocyclic
group contai ning 5 frdeh 3 &cubbcyvticpeuscontamigrom/DtoTimembics kp FREBSL S ar e
optionally

which members are optionally heteroatoms independently selected
10 7 from oxygen, sulfur, and nitrogen, wherein the carbocyclic group is
unsubstituted or substituted with one, two, or three groups
indépendently selected from halogen, hydroxy, lower alkyl, lower
alkoxy, amino, mone- or dialkylamino, aryl, and heteroaryl;

R3 is 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

|
r4

-NRARS5;
20 Y is N 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



het er oat ons i ndependently sel ected from oxygen, sulfur, ang nitr%gsn; or
(c) a carbocyclic group containing from3 to 7 nenbers, up {FORE 2BP4 whi ch
menbers are optionally heteroatons i ndependently selected 10 from oxygen,
sul fur, and nitrogen, wherein the carbocyclic group is unsubstituted or
substi t ut edweigiduzoine, -‘two, or three groups independentllé(m%gl ected from

hal ogen, hydroxy, |ower alkyl, |ower alkoxy, amno, nono- B¥di al | yl am no,
aryl, and heteroaryl; R3 is hydrogen, |ower alkyl, |ower aikoxy, hal ogen,
trifluoronmethyl, lower 15 alkynyl, |o#er alkenyl, nitrile, nitro, -COR4,

- C02R4, - CONR4RS5, - - SO2R4, - SO3R4, P(Q) (OR4) (OR5), or |
R4 -NRAR5: 20 i sN’%g @ﬂ@iéﬁ%ﬁ gé%ﬁ%?’ﬁéﬁf”%ﬁ%&?%?@‘gﬂ% ryl);( X Zind z
are independent|y rdeeyglicreroup i vogdstitutbdansnbstituked hith lbayyeko, 3l RX Y,
trifluoronethyl,; h latdity k@ ecrdd - NRARS. - N(.O) R ., -NRARSR6W
- sIR4, ° oqe) R4?/ - oo%‘_’?g(i}%&%ﬁg%g, e é%&j’ﬂ’;",gngﬁgéz'ﬁ&‘f‘}’@éggm,

P(O (OR4) (OR5) , - T(lexerslirraver alkpxg) alkeparbagPlelideadtidRC( O) T(CH2) MQRS; m i s

1-6, Tis 0, S, NRAlkyMSmdRARR M iubRaREn 30915 0, .S, NR4, N(O) R4,
NRARSW €02, or azch%bocfﬁll ic gr Qusﬂélé_nt ai nl E%gylflsg%goﬁyafegmf%renber s, up to
four of which nmenbdiliopmsthylalylaming, gr nenosr dialkylawing; Oct ober 2004 WO 01/ 70741

PCT/ US01/ 0265 7R6 ftower alkyl, haloalkyl, or aryl;

R’ is NR'R®, N(O)R*R®, NR'R*R’W, OH, OR’, SR*, halo, COR®, (CH,).RY, i
CO2R?, CONRARS, C(O)NRASO2RS, S(0)R4, SO3R4, SO,NR4RS,
SO3R%, (CHp);P(0)(OR?), NR4SO;R5, aldehyde, nitrile, nitro, alkyl,
alkoxyalkyl, TICHDmQRY, C(O)T(CHR)mQRA, NRAC(O)T(CH) QRS,
or T(CH3), COoR4:;

. nis0to 6; |

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 carbonyl 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, aminoalkyl, éminoa]kylcarbonyl,

- trifluoromethyl, trifluoromethylalkyl, ttiﬂuofmﬁeﬂwylalkylarﬁinoélkyl_,
am_ino, mono- or diajkylam"ino,.!\l-hydroxyacetamido, 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:



i ndependently sel ected from oxygen, sul fur, and nitrogen, erein_th
carbocyclic group is unsubstituted or substituted with one%wergpo‘?hree
groups i ndependently sel ected from hal ogen, hydroxy, hydroxyal kyl, | ower

al kyl, | owervadiky, al koxycarbonyl, al kyl carbonyl, alljg{‘}ug(ﬁ;" (ﬁpyl am no,
am noal kyl, trifluoronethyl, N hydroxyacetam de, trifluoronethylalkyl,

am no, or nono or dialkylamno; R6 is |ower alkyl, haloal kyl, or aryl; R7

is NRAR5, N(O R4AR5, NRARSROW OH, OR4, SR4, halo, COR4, (CH2).R4, CO2R4,

CONRARS, C(O) NRASCRRS,  S( ?}m, SO, R4, SC2NRAR5,  SO03R4, (CH2) nP(O) (OR4) 2,

NR 1SOZR5, al deq&e additioqally gan beilqves alkylupspbstitied.cs sybstithted withqueHro,OR4,

C(O) T( CH2) MQR4,  NRA G 1G)eE o) Bipandenty selTHAAR2RA:, sks @5y i S an ani on:

R4 and R5 are |ndep?§qﬂye4'|%l f1ydro n, |Lower al ka/rl, | ower_al kenyl, | ower

al kynyl, (CH2) nAx, gyt F%ﬁj})ﬁ?@saflﬁh%‘f’%%@l°ﬂ€t%‘b‘a‘ﬁ€¢l-aﬁkyl,

cycloal kyl, het er osufihydai-daok4,5-diky et B2t yikzol-8dy1-Edfomndr R5 together with

the nitrogen to whi CQ tQ?cY ar e t.t.agrged fOJ”m ab%ar bocyclic ring containing

3 to 8 nembers, up to Toul o7 Pmﬁ’#@ﬂm RB& M%7 mprmbers 1P ordenr P{U¥iel bony!  gr oups

- or heteroatons i ndepberdemwobjonsidl lettatbnfs hroiependange Belecktl bt bxyg, O, S(O) 2,

and ni trogen, wherej | i roup ks unsubstituted or substituted

with one, two, threéel{mp’?S?%ﬁé&&c‘%ﬁcﬁ%&?’gﬁ%ﬁ&%@ﬁ?oflﬁlsé%ﬁ“hsé‘f" °F r om hal ogen,

hydr oxy, hydroxyal ksubstitptgdavith ghe po, or thipregrodis kdgpendeaatlk slepeddrdanny | |

al kyl car bonyl , al ky o ' ' ] kyl car bonyl ,
PRI Rt G 1Ry

trifluoronethyl, trifluoronet yl ;7 tri n ylI'al kyl am noal kyl ,
ami no, mono- or di atiSAvSHPeRL, alkyipgrbRagl glldearbonylaminoanytoalkyiet er oar y |

car boxyal kyl , NR14S@%ﬁm&@&ﬂi%@j@@&ﬂ@;%@oﬂcﬂ:}l RO,
C(O NRLOSO2R11, (CH2)nS(0)nR1 O, (CH2)n-heteroaryl; CH2) n- heteroaryl ,
(CH2) nC(0) NRI OR] 1mony- CrBipkyiamnoRiang ;
" R10a3d R11 are independently hydrogen, halogen, lower alkyl, lower afkoxy, or
alkylcarbony! :
with the proviso that when, R3_ is hydrogen, lower alkyl, lower alkoxy, halogen, nitrile,
nitro, ~CO,R", CONR*OR®, or -NR'R’, then R? is not C,-C; alkyl.
Embodiments may provide 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



6 Cctober 2004 WO a 1170741 PCT/ USO1/ 02657 -5- .and R4 addi t(honall an be
| ower al kyl unsubstituted or substituted with one, two, or 6 Bt téerg??f’g ps

i ndependently sel ected from hal ogen, 5-o0xo0-4, 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-%riazol -3-yl-sulfonyl, or a
carbocycl i ¢ gragathecoirt the Nitogrhich aiy aretapackedBIThal Sringkactt & figtizingf Whi ch
menbers are ogt ier%aelz I Sy‘{;\ﬁt@teroatﬁ i n&g%egﬁl%ntlg sel ect ed from oxygen,
sul fur, and nftrogen’ P81 HOP ARG S By E Al PoRsionaly shkstiisdi t ut ed or

substituted with omesccdnd@speatrof tHepegerg trveRBnipRaeRen eeRiohyd SeherdBdafr om
hal ogen, hydroxy, hydroxyalkyl, |ower alkyl, |ower alkoxy, alkoxycarbonyl,

al i yl carbonyl, al kyl car bonylsani no, skyl, trifluoronethyl,
N-hydrexyacet azni de, . trifl ugconmet hyl. , ino, or nono- or
di al kyl ani no; and Rl O and YRl ar &'’'i nqeperjdent | y hydrogen, hal ogen, | ower

al kyl, | ower al koxy, or C ith the proviso_that when, R3 is

c
hydrogen, |ower alkyl, I%ower al RbxyN haibge® nitrite, niflro, - CO2R4,
CONR4AOR5, or NR4R5, then R9 is not Cl- al kyl . Enbodi nents may provide
preferred conpounds of Formula | where is CR7. O this group,

preferred conpounds may be those wherei s MOW and R and R5 can be

taken 6 Octobefd sidBhactutichpRtGRbloNN]) cdidS, alides WPpBBrubd ¥ € attached to

forma ring such as piperazine, piperidine, pyrrolidine, norpholine, each
of which can B&%Btional Iy substituted. A second aspect of the present

i nvention prow3qdesinoeREROUYLine 1R kbR, bbrY) - - 171 11
CONRAORS, -SOsNRAR3, -809R4, -SO3R4, or -P(O}ORH(ORS);
I
r4
Y is N or 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;



wher ei n:

and pharmaceutically acceptable salts, esters, am des, and prodru%z)
t her eof | NedRg

R3 is trifluoromethyl, |ower al kynyl, | &f@tiokg

-COR4, CONRAOR5, - SO2NR4R5, -SO2R4, -SO03R4, or -P(O(OR4)(OR5); | R4 Yis
N or CR7; X and Z are independently hydrogen, hal ogen, |ower alkyl, |ower
al koxy, trifluoromethyl, hydroxy, nitrile, nitro, NRAR5, -N(O R4R 5,

- NRARSR6W - SR4, -
-S03R4,1' (O (0R4) (OR5), -T(CH2)nQR4, 6&C(O T(CH2) mQR4, or NR4AC(O
mis 1to 6; 'T. i
N(O R4, NE4R5

nmenber s,

i ndependent |y sel egtga4f¢EaRawY

C(O R4, -CO2R4, -CONR4R5, -SO2NR4R5, -SO02R4,

s 0, S, NR4, N(OR4, NRARSW or CRARS; Qis O,

T( CH26QRS;
s, NR4,

W, G2, or a carbocyclic group containing from 3 to 7
up t Ko bRAB?, MEE ﬁ%@#gﬁam@m Sialbhalp, GERA(GHpRRE,

goiRs

b | i ' t 3: st Lt ut ed ,
o hdepandan: B3R e B H VRIS ORR ke, tirily BG apkiiey |

al kyl, 1ower al koxyikoxakek FEFDAR, C@)ykYILaORAY|

am noal kyl, triflu

am no,

or

nono ,or.

RREPR R NG PHARFRE | Tl oalkyl - of

h {40 rein the
SR O P RO o

or three
, | ower

al kyl car bonyl am no,

al kyl ,
aryl; X

CH3 6 October 3B ®a R7 is NR4R5S, N(O R4R5, NRARSROX, OH, OR4, SR4, hal o,
COR4, (CH2) nRAW is 4a0af34; CONRAR5, C(O) NRASO2R5, S(O) R4, S02R4, SC2NR4RS,
SO03R4, (CI—IZ)nIR4(O‘)i§l(gR4)2, NRASO2R5, al dehyde, nitrile, nitro, alkyl,

an

are independently hydrogen, lower alkyl, lower alkenyl, lower alkynyl,
(CH)n A1, arylalkyl, aryl, heteroaryl, heteroarylalkyl, cycloalkyl,

heterocycloalkyl, or heteroaryl, or R4 and RS together with the nitro gen 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



al koxyal kyl , T(CH2) mMQR9, C(O T(CH2) mMQR9, NROC(O) T(CH2) nTR1L

T(CH2) mC02R4; nis O to 6; Wis an anion; R4 and RS are |ﬁd@ﬁ@ﬁﬂé@pﬁy

hydr ogen, |ower al kyl" |ower al kenyl, | ower al kynyl, (CH2)nAr, arylal kyl,
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 nmenbers are optionally carbonyébgroups or heteroatons independently
sel ected fronloxygen sul fur, S(O, S(O 2, and nitrogen, wherein the

car bocyclic group uns |tuted substi t two, three, or
four groups |ndepe @ EP%%F%H°W 43y %ﬂﬁﬁ%?g%?ygﬂ?droxyalkyl

I F\Iivelr al lI;yl ’ I OY\BI’haﬂd)ééde&jr QA RAIYD toprer al&izlkbb{ueﬁdnbﬁ@yl I -

al kyl car bonyl am no, anln uor onet hy
trifluoronet hyl al k¥ :“?? Eg#gﬁﬂg%9$§#¥%ﬁﬁ %ﬁﬁﬁkﬂpulqkﬁr mono- or

di al kyl am no, N-hydﬁmmwﬁﬁm@amnﬂﬂxmammhnmhﬁnﬂmnanmhIﬂkﬁamhmxmalkyI,
NR10SO2R11, C(Q NRLOR 1@?@55%0) R11, C(OORIO C(0)NRLSO2R11,

(CH2) uS( O nR10, ( CR9Y% °h Q(CH2) n- heteroaryl, (CH2)nC(0)NRLIORL1,
O(mZ)UQQO?IanWﬁ@lY%(tMQS@LTI@yM hakarbky!, or aryl; and R4 additionally
can be | ower alkyl u@@yb@iltuted or substltuted with one, two, or three

groups i ndependent| Wsel#cted from hal ogen; 5-oxo0-4, 5-di bydro-
1H1,2,4-triazol -3-yp-s faﬁuéremiqmzése&sdéﬁaﬁdmvb,lﬂr&m%&a&ﬁi , azol - 3-yl -
sul finyl, 5-oxo0-4,5di hydro-1H1,2,4-tri-azol -3-yl-sulfonyl, or a

car bocyclic group Bgntal ni ng from3 to 7 menbers, up to four of which
menbers are opti on&lgétyerh&m&mﬂﬁ%tomﬁmmdﬁmﬂayheawﬁﬁﬁed f rom oxygen,

sul fur and nitrogen,, whe(ein thecarbacyclic groupArsanRsubstituted or 6

Cct ober 2004 6b
LTOYTLE
10
R
p10 R10 —7~gl
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



substituted with one, two, or three groups independently sel ected from
hal ogen, hydroxy, hydroxyal kyl, |ower alkyl, |ower al koxy, %(.S\?tﬂ?ﬁ(ﬁpggbonyl ,
al kyl car bonyl , al kyl carbonyl am no, am noal kyl, trifluoromnethyl,

N- hydr oxyacet am de, trifluoronethylal kyl, am no, or nono- or dialkylam 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 Rl&cwherein- * and J are independently
CH2, NH, or O; Bis NH, S, CH2, or O; Dis Cor N, provided that RO is

not hi ng when D i.s, N, an 0 and .Rl 1 are independently hydrogen, hal ogen,
| over al kyl , I%@PW%&&?&B cepty I%Wtﬁé?tmgesﬁ“amogﬂl%@ﬁée of the present
i nvention prowvitesn:a conpound of the Fornula Il CH3 R3 NI NNO ill 06

COct ober 2004 6¢, and pharmaceutical |y acceptabl e sgl ts, esters, am des, and
prodrags t her s is triflucromethyl, lower alkynyl, lower alkenyl, -COR?,

CONR#OR3, -S02NRARS, -509R4, -S03R4, or -P(O)ORA)(OR5),;
e
YisNor CR7,

X and Z are independently hydrogen, halogen, iowcr alkyl, lower alkoxy,
trifluoromethyl, hydroxy, nitrile, nitro, -NR4R3, -N(O)R4RS5,
-NRARSROW, -SR4, -C(O)R4, -CO4R4, -CONR4RS, -SO,NR4RS,
-S02R4, -803R%, P(O)YORA)YOR), -T(CH2)[QRA,
~-C(O)T(CHy)mQRY, or -NRAC(0)T(CH2)mQRS;

mis 1 to 6;

Tis O, S, NR4, N(O)R4, NRAR5W, 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,
CO2R4, CONRARS, C(O)NR4SO2R3, 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;



wherein: R3 is trifluoronethyl, |ower alkynyl, |ower alkenyl, -
CONRAORS, - SC2NRAR5, - SCRR4, - SO3R4, or P(O) (OR4) (OR5); | %PCtC{b‘%r%Rf‘or

CR7; X and Z are independently hydrogen, hal ogen, |ower alkyl, |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, N4, N(OR4,6dNRARSW or CR4R5; Qis 0, S, Nr4,
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 ndependent | y Rs'eid & atp ipdeprdsnisguiiosey i aldnigwen daygeldverdieonsh n t he
car bocyclic group t@iﬁﬁ&ﬂ&%ﬁaﬁl@yﬂ%ﬂﬂh@t@rﬁﬂh%&ﬁo VchdloA8R8, two, or three

groups i ndependently ‘Sel ected from hal ogen, hydroxy, hydr dxyal kyl, | ower
al kyl, 1ower al kox}eterobjkukgastienydaryla R la6@RD@apther witd thericegehany| ani no,

o S seL U e L Loty al
i s NRARS, N(O) RARSE niRABERDXe fditbf villdh m&hkrs d@dmiondIPR4drbodyCidhpR4, CO2R4,
NRAS02R5, 8l Hohy de T RIERTES e RREEDAFRGA Hom phigey iRy SORORR) nofo,
eqe) T_( CH2} mOR9, N%ﬁ@g@&%@@ e I:Qhoc%]icw@lm%teﬁ osblifbea Wis an
ant om . 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,

NR10g0,R11, C(ONRIORIL, NR10C(O)R1L, C(O)OR1G,
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



6 October 2004 6d R4 and R5 are independently hydrogen, kyl . | ower
al kenyl , lower alkynyl, (CH2)nAr, arylalkyl, aryl, heteroge%tgbe 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 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 k nyl , aI kyI car bonyl am no, am noal kyl
trifluoronmethyl, tr ro trif hyl am noal kyl ,
ani no, nono- or i kyl ngere t%/ %}fﬁecaé‘t 5451? 86’8 V§T@7I°ana[?1%oar yl,

car boxyal kyl , ZO2R11I, C(O NRLORI 1, NR1IOC(O R11, C(O OR10,

C( O NRI OsC2R11, é 2’§1 eterog CH2) n- heteroaryl,
(Cf2)nC(O NR10R11 [& a%\%x_\étoé%@ltggy a?afﬂ%{gr%% ally .gan be | ower al kyI

unsubstituted or s ted Wi t wo, or thr gr ups i ndependently
sel ected from hal og -oxo-4,5- } dro- IH 1,2, 4-t | - 3-yl -sul fanyl,

5- ox0- 4, 5-di hydro-1 ,4-triazols 3-Yyl - squnyI 5-.6x0- ¥4, 5-di hydro-1H
1,2,4-triazol-3-yl- rllor a“tsa -vcr f group gontdining from3 to 7
menbers, up to four off which nenber ¢ 8pti Ghal | y /Aet'er oat ons

i ndependently sel ect ed,ffor om oxygen, ™“swfur and nitr@geny wherein the
carbocyclic group is substituted omlOsubstitut Wh onyd! two, or three
groups |ndepenq§ntly sel ected from hal ogen, hydroxy, hydroxyalkyl | ower
al kyl, | ower ar al koxycar bonyl , al kyl car bonyl , alkylcarbonylanino,
aninoalkyl u3aﬁdlmwimhm@hkhﬂyEﬁbﬁmﬁaxﬁhcetanide, trifluorornetbylal kyl,

am no, or nono- _or dialk Iam no;
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 CHy
NZ | = R
HAN N S0 v
HSC)\CH:,

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

whereln:

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

R4
¥ is N or CR7;



and when Y is CR7, it is part of the part structure 6 Cbtogﬁﬁ 2004 ﬁg R7
wherein R7 and Z are as defined above, or can be taken tog QPbefid0R4t 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, lower al koxy, or alkylcarbonyl6éf A 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,
wherei n: R3 i s &84 ¢ Bxensadenly hydresta,halneg, igpyer aliglaforergkasyy | | - CORY,

CONRAOR5, SO2NR4RS5, et e i1e. Wtrs. A € AFR$); | R4E Yis Nor
O, | R N gToBferny, hydsly? Rfite, Y, NRA) OB 4
NRARIROW, -SR4, -C(O)R4, -COR4, -CONRAR, SO, NRARS,
-S0,R%, -SO3R4, P(OYORH)(OR?), -T(CHp)mQR4,
-C(O)T(CH) R QRA, or NRAC(OYT(CHZ)mQRS;

mis1to 6; :

Tis O, 8, NR4, N(O)RY, NRAR5W, or CR4RS;

Qis O, S, NR4, N(O)R4, NR4R5W, CQO9, or a carbocyclic group containing from
3 to 7 members, up to four of which members are optionally heteroatorns
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, alkyleatbonyl,
alkylcarbonylamino, aminoalkyl, trifluoromethyl, N-hydroxyacetamide,
trifluoromethylalkyl, amino, or mono or dialkylamino;

RS 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,
afkoxyalleyl, T(CH2)mQR?, C(O)T(CH)5OR?,
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



6f X and Z are independently hydrogen, hal ogen, |ower alkyl, | ower_ alkoxy,
trifluoronetbyl, hydroxy, nitrile, nitro, -NRARS, N O R4R5,60 2R

-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 menbers, up to
four of which nmenbers are optionally h&jeroatons independently sel ected
from oxygen, sulfur, and nitrogen, wherein the carbocyclic group is
unsubstituted or substituted with one, or three groups_independently

t wo
sel ected from hal oedhwteraspmsdsdeperdgriysaiperrddyem oxyesneliag) KO). S@ker  al koxy,
al koxycar bonyl , al kyl carbonyl . . al kyl carbonyl am -am.noal kyl
Tl voronet byl . nEvaRsRyatsten B Fes g e SRR A B Rt o o
g? g;) RZ rR 5di al\ll :qz;é IS%n tvith o) twes mrm\mrfo? glrgdps hﬂqiéfodﬂnuy ydlectedriroar lgd;qSZBYCiOiIRZI? R5,
' 1 it , ' '
C( O) NRASORR5,  S( C»XE&’%Q’%%“Y@EQN&?(F{ , L@?—’zﬁ‘?“’%ﬁ&? 4) 2, NR4SCRRS,
ﬁllqgg?gi_er,( Clr-]||2§ ril ebalkymannyhhkykaxboraidnmmwmkm(@h@)monﬂ( O)RI( CHé) 2153?9
moR10, . Oor rﬁ%% ' , ﬁmﬁn‘ ani-9n; an are
i ndependent |y hydr'5lgﬂ<§1rc1’r,OEM%\@:?11 a %%?ymo OeEAr%#, (I)vver ag%li(ynyl ,
§1C'|[_IZ) nAr, I arlylka: kyhminﬁ,rr?drqo-mﬁfmm%N—ﬁﬁi%gﬁt@ﬁ%mﬁheWﬁl kyl : t
eterocycl oal kyl, or, heteroary, %El L R31 ‘zf 1 e nitrogen to
whi ch they are at t 5&H ﬁ#aspé oSN n'gﬁ%o i hg 3 to 8 nenbers,
Up Lo four of whi ol RRHBS, S 355  RBRRIY, &R, ANk RS
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



6 October 2004 6g or heteroatons independently selected fr
sul fur, S(O, S(O2, and nitrogen, wherein the carbocycli g%&%%%%l%g“
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,
trifluoronethyl al kyl am noal kyl, ami nohnono- or di al kyl ami no,

N- hydr oxyacet am do, aryl, heteroaryl, carboxyal kyl, NRI OSO2R11,

C(O NR10R11, NR10C(O R11l, C(O NR1OSO2R11, (Cl 2)nS(O nR10, (CH heteroaryl,
Q(CH2) n- het eroaryl )nC( O Q‘ ORTE, Q(CH2) nC(O) (KI0;,and R4
additionally can be suibtituted or substi¥lited with one, two,
or three groups indegpendently selécted from hal ogen 0%x0- 4, S-di hydro- | H
1,2,4-triazol -3-yl -8yl R ‘oS Hi hydro-1H- 1

sul finyl, 5-oxo-4,5-dPhydro-1H 1, 2, 4

car bocyclic group conthbni ng from 3 “Ha menber s, pour of which
menbers are optionall % het er oat ons i giependent | yrs@ 7dnflt om oxygen,

sul fur and nitrogen, wherein the carbocyclic group is unsubstituted or
substituted w Bhe, two, or three groups independently selected from

hal ogen, hydr &and Thyedndessdbieky CHJ, 08B br@) kyl, | ower al koxy, al koxycarbonyl,
al kyl car bonyl , al kyl carbonyl ar ni no, am noal kyl, trifluoronethyl,

N- hydr oxyacet gﬂf , 54 ¢H2 008 onet hyl al kyl, am no, or nono- or dial kyl am no;
and when Y is CR7, 1t is. ?(grt qfo,the parf structure wherein R7 and Z are as
defined aboveD BF & rygidedpeh R denohingghenddis N t h the carbons to which

they are attagbgdh,ber fugi Fufdaidt GheY, 2804
R10 gnd R11 are indepen&ently hydrogen, halogen, lower alkyl, lower alkoxy, or
alkylcarbonyl.

&
5
<
o
c

|, or a

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,



6h Rl iwNV'" RL1 or RL1 wherein: = G and J are independently CH2, NH, or
O; Bis NH S, CH2, or O; T) is Cor N, provided that R10 p@?ﬁ%‘i%lzﬁe4Men D
is N RO is |ower alkyl, haloalkyl, or aryl; and R10 and Rl1 are

i ndependent |y hydr ogen, halogen, Iomer aIkyI, | 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, whereirfi R2 is (a) hydrogen; (b) |ower alkyl

optional Iy substituted with one, two, or three groups independently

sel ected from hal ogen, hydro | ower al koxy am no, nmono- or

di al kyl ami no, car boxy, ]}e/h‘i‘rt%‘éﬂ‘i% °f%W8%0k9$°%cm%%ﬁo@éM 6i

nitrile, aryl, het eroarw,h@m&gs f B IOV HerliberUle sEHdhalyN Ng from 3 to 7
nmenbers, up to two of which nenbers are optionally heteroatoms

i ndependent | y sel ect ed eiestions jRsependatly selroted g ot sy, an

nitrogen; or

(¢)  acarbocyclic group containing from 3 to 7 members, 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, amine, mono- or dialkylamino, aryl, and

heteroaryl;

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,



(c) a carbocyclic group containing from3 to 7 nenbers, up6t(§> t WO é whi ch
menbers are optionally heteroatoms independently sel ected %?’R ;@ %n,

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

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

nitro, -COR4, -CO2R4, - CONR4RS, CONRAOR5, --SO2NR4AR5, -SCOPR4, -SO03R4, |
R4 P(O) (OR4) (OR5), or -NRAR5; R9 is lower alkyl, haloalkyl, or aryl; X and
Z are i ndependent | lpwenadiobdewer alkaxse alkpxycarbont aliivlegbonsibower ~ al koxy,

trifluoromethyl, h Dyt I 9ot ) N-h RéBaide, - NRARSR6W
_SR4, -C(O) R4, -ccé%ﬁé,)ﬁ%mws%nﬁ?"s NRARS, . - 02.R4!!&- 03R4,

P(O (OR4) (ORS), - Tgizpmesealiyl, ayigy, pr oopg pRIRYIBTONRAC( O T( CH2) NQRS;

mslto6; T isg,. S 4. NRARSW or CR4AR5; Qis 0, S, NR4, N(O R4,

NRARSW C02, E{r&‘%héfﬁ?agig’&%%ﬁg?r&&@ containing from 3 to 7 nmenbers, up to

four of which mm&@,ﬂr@g)mﬁi RR&LIRP g rore, SRADal0] OORMGOHERRFY sel ect ed
a

from oxygen, sul fur E@éﬁ%gf%%ﬁ%?&mkhgﬁz}%ﬁ% ?@éﬁ) i%égir gggpia?]dent ly

unsubstituted or s Lk

sel ected from hal ogesNRIBAIEONRY, (Ao BIYERAN, NRESOoRAsidehyigondtrils), | ower
al kyl, lower al koxy, alkoxyear R caslOR4e it 0ty QRY,
NRAC(O)T(CH2)mQR3, or T(CHy)mCO2RY;
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



al kyl car bonyl am no, am noal kyl, trifluoronethyl, N hydr oxygcet%ﬁr ﬁ
trifluoronethylal kyl, am no, or nono or dial kyl am no; 2 p‘&yl

hal oal kyl, or aryl; R7 is NRAR5, N(O RAR5, NRARGROW OH, OR4, SR4, hal o,
COR4, (CH2)nR4, (CH2)nR4, CO2R4, CONRARS, C(O NRASO2R5, 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) mQR4, C(O T(CH2) mQR4, NRAC(O) T(CH2)nQRS5, or
T(CH2) nCO2R4; uisOto6; Wis an aniompgk R4 and R5 are independently
hydrogen, |ower alkyl, |ower alkenyl, |ower alkynyl, (CH2)nAr, arylalkyl,
aryl, heteroaryl, heteroarylal kyl, cycl oal kyl, heterocygl oal kyI or

het eroaryl, or R4cadmw6ﬂ58m9\gé@m@mﬂ§ﬁ?%%théwwg@ﬁof@rof/bf@’é}h they are

at tached forma caphooyell s A GIRI A ch) BoFBIRGH Sxydp, L0 four of

whi ch nenbers are opti onal bonyl groups het er oat ons i ndependent|y
sel ected from oxygér, asilmlfrggena @q@nths@@})@ychoaawmﬁwsa@@ﬁm%er ein the

carbocyclic groupsdbgl f%ﬁﬁbﬁé’eb&oegr@feegf&kaﬁstmaéﬁbﬁﬁmbvuek&e@ﬁsmtvvo three, or

four groups independe y seléctéd fromh ogen droxy, hydroxyal kyl ,

| ower al kyl, | omehal@aendwgmxmhwérﬁya@a%éww epalk ‘B‘é’nyl
al kyl car bonyI am ngkoﬁggﬂg{g%i % @memkbgﬁlgﬂaylmdawﬁl uor onet hyl ,
tri

trifluoromethyl al kyl I'uof orret Ryl al kyl .am noal | cyl, ~nono- or

di al kyl ami no, N- hiydiugseystat Mridesyacsiapyde, WQP@P@&‘P?P YFEB al kyl |

NR10OSO2R11, C( O NRLQARbLE aiaNR@ELOMLL, C(O O 10, (O NRLOSO2RI11,

(CH2) nS(O nR O, (CHZ? n- het er oar yI Q(CH2)n heteroaryl, (CH2)nC(O) NR1OR11,
Q( CH2) nC( O ORILG andRH! R4 insicptindénd Adrygeoaredgen, lloyes alksl, loper allaib®t i t ut ed or
substituted with ﬁt’ L. Or t hree groups independently selected from
hal ogen, 5-oxo-4, zhry d- 1H 1, 2, 4-triazol - 3-yl -sul fanyl ,

5- 0x0- 4, 5-di hydro-1H1, 2, 4-Wazol - 3-yl - sul flnyl, 5-oxo-4,5-dihydro-1H

1,2,4-triazo lw"iéftxcl, ISL‘EHLJ &Mm?ﬁ & 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.



6 October 2004 6k carbocyclic group containing from3 to 7 _nenbers, up

four of which nenbers are optionally heteroatons mdependérﬁqt‘?:b%@p@ét ed
from oxygen, sulfur, and nitrogen, wherein the carbocyclic group is
unsubstituted or substitut ed with one, two, or three groups independently
sel ected from hal ogen, hydroxy, hydroxyal kyl, |ower al kyl, |ower alkoxy,
al koxycar bonyl , al kyI oar bonyl , al kyl nbonyl am no, am noal kyl ,

trifluoronethyl, dr ox etamde triflu ani.no, nono-
(i uoromet iyl Y oREL A e, hid MBS e, or
| ower al kyl conhpmmg aabrhpnuysd axdefinal 1k§&iee'ﬁ§tb@|a€ycl in ceinbifatioh &vithraovi so t hat when,

R3 i s hydroge | ower  al ower X hal ogen, nitrile, nitro, -Co2p
4, CONR4ORS! anhaceﬁﬁﬂ ace ﬂ%ar?lleﬁa’qeﬁd %?‘P@?{é’ﬁ?lenél kyl . The present invention

al so provides phammmwhpecedftmaﬂnﬂvbmmptdwies msmlfh gerapeuticdlypound of
Formula | toget.her with a pharnac al.l y. acce uent,. carrier, or
exci pi ent . ncé‘r’Fbaglcﬂunnteo £ Cpigpoung ?R/fﬁ dﬁ@f]ﬁgﬁ%affp(?& 1P IB?HP*aﬁtdm ofa

cycl i n- depemddicameki foathe treament ogproh\ﬁei‘mfraﬁkmdlermtébtad &0m klieASD cONIYIAES .

Anot her enb i.re na eatin ubj ects suffering from
di seases cautgg%c eﬁfsona}(f SCUfar & Oq%‘?sﬁf pﬁoﬁlfmﬁt}% a?ﬁ??%f)%wﬁ’g?/ §¥Ei 1 i nhi biti ng
proliferati mtectedﬁromuhmgrmgmmmstmgbf sth@bscepisisyebisakictlvagilar aadsiv,asd ul ar

snoot h rruscl F‘t 0rS]%I |11;1erat| on, and/or cellutar mgration by adm nistering a

t her apeuti ca F et e%‘f]mvé anount of a conpound of Forrmula | to a subject
in need of treatA:emghthikmcuqﬂt&mrptesermrahmmnpromdedeﬁse@ﬁmmdﬁdasusefuI in the

0 2anos! = oBobd SRl AL Rhr R SRR B Sl s
st enosi s andepemlbtddrsé.s i n nmammal s. Yet anot her enbodi nent may provide a
met hod for treat krﬁ%t}?%géc? 8}; fRe Erlége];;teinvengon provides a use of a compound as defined
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.



from di seases caused by DNA tunor viruses such as herpes viruses. 6 COctober
2004 61 A sixth aspect of the present invention provides aSParrRicE0ti cal
conposition conprising a conpound as defined in the first aspect, in
conbination with a pharnmaceutically acceptable carrier, diluent, or
excipient. A seventh aspect of the present invention provides a use of a
therapeutically effective anount o n conpound as defined in the first
aspect, in the manufacture of a nedicanment for the treatnent of
proliferative di.sorders sel ect-ed fromthe group consisting of cancer,
soriasis, vascular snoo I Lferati iated with a disorder
Eelected fromthe group b@ﬁgﬁgiﬂﬁﬁﬁ%ﬁhg&ﬁg&aggﬂgﬁiéﬁiQonstsurgicaI
vascul ar stenosis, and restenosis in nannals An ei ghth aspect of the

present invention pre¢ngesedh prﬁﬁs&fc orfipaks ﬂm??\ﬁn definngdnidd the first

aspect, in the manufacture o di canent Ing a cyclin-

dependent - ki nas#&escabedbhttg 3§§E%E¥E%WI¥%@ﬁbﬂ%§ﬁﬁwi¢h#@ﬁ?#@ﬁ“§HbV|des a use of
a conpound as d@&cb@ﬂdesal@e&éi@a&idéssindmﬁﬁﬁmek& t he manufacture of a

medi canent for inh| %g rowth factor-- nediated tyrosi ne kinase. A
tenth aspect of the B to {hr gempernds ot Fiopwylafe e inveation Ghcomppifss. peut i cal | y
effective amunapafenmaﬁmmdcmo&ﬂibmﬂnmmthe first aspect, in the

manuf acture of a nedicanent for the treatne F of a subject suffering from
di seases .caused by vascul ar snno%h nuscle cgl't proliferation. An el eventh

aspect of the present inventionypfavid P t herapeutically
ef fective anobunt of a conpound as fi

ifin the first aspect, in the
manufacture of a nedicament & f, a subject suffering from
cancer. A twelfth aspect of the presehnt invention provides a use of an

ef fective anount of a conpound as defined } he first aspect, in the
manuf acture of a nedi canent for the diagno and/ or treatnent of cancer,
psoriasis, vascular snmpboth nuscle cell proliferation associated with
atheroscler05|swbﬂénébéigum@Rtat%uhﬁmﬂh&wcﬁuémuwhd and restenosis in a



manmal . A thirteenth aspect of the present invention provides a use an
effective anount of a conpound as defined in the first asﬁé%‘f‘)bqrr?of)ﬁe
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 Thewbayehsiconpounds enconpassed by the instant EFMQ:?{Q” are
those described by the general Fornula | set forth above

pharmaceutically acceptable salts, esters, am des, and prodng s thereof,
In addition to the conpounds of Fornmula I-’I— the inventi on enconpasses, in a

preferred enmbodi ment ,proRnaaisne mﬁgfﬁﬁmﬂ% g@i tvhN --'~O H [ |
wherein X, Y, 7, and I53 are as defined above tPor or‘f]ﬂﬂ‘g1 Z"’I% Cct ober 2004
WD 01/ 70741 PCTiﬂdﬁﬁﬂdeﬁﬂﬁBﬁmgh,ClFbrdt&’rwew@mbuhﬁﬁogeﬁ,(ﬁq‘ mlack! are

h whi ch X and Y i's CR7; and
R3 s hyarogen, o, et BUGRERERIL NG GRS es ket opmping on al S0

enconpasses pr ef ef %@m@hﬁgUnds of the Formula M |11 Especially
preferred conpounds of Forrmula Il are those '&{Wh' ch X and Z
3
R3
e
‘5 o) 1
Especially preferred compounds of Formula IT are those in which X and Z
are independently hydrogen, Cl, or F; Y is CR7: and R3 is hydrogen, Ci, F, Br, or
CN.
In addition, the present invention also encompasses, as a ﬁn'tﬁc_:r. preferred
10 embodiment, compounds of the Formula IV:
CH3V'
3
e
. v
N N O

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



are independently hydrogen, d, or F; Yis CR7; and R3 is ydr ogen , F,
Br, or CN. In addition, the present invention also enconﬁ 299 a

furt her. preferred 10 enbodlnent conpounds of the Formula IV: CH3 N H3C
"CH3 Preferred conpounds of Fornula IV are those in which X and Z are

i ndependently hydrogen, C, or F; Yis CR7; and R3 is hydrogen, O, F, Br,
or CN. The nowbopwedfierred i nvention conpounds have the Rohmdl 8,6 Cct ober
2004 WO 01/70741 PCT/ US01/ 02657 -8 V wherein: R2 is alkyl or cycloal kyl ;
R3 is hydrogen or halo; 5 RO is alkyl; X and Z independently are hydrogen
or halo; R7 is NR4R5; and - R4 and R5 ar®& taken together with the ni trogen
to which they are attached to form a 5- or 6aznmenbered carbocyclic ring,
optional ly containing an oxygen, 10 nitrogen® or sul fur heteroatom and
optional Iy substituted with alkyl or substituted_ gl kyl groups. Especially
preferred conpounds of Fornula V are t *B R7 is | and such groups
are optionally substituted by al kyl, or the like. 13 Unless

ot herwi se expressly stated, the folﬁg jons are adhered to

v

1, i ani de,

wherein:

R2 is alkyl or cycloalkyl;

R3 is hydrogen or halo;

5 R?is alkyl;

X and Z independently are hydrogen or halo;

R7 isNR4RS; 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.



t hroughout this disclosure. By "alkyl,"” "lower alkyl,' and_"Cl- cao aIkyI"
In the present invention is neant a stralght or branched ﬁﬁ&# 298

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 fl uowo@gwrderonine, chlorine, and iodine. "A kepyuca iRans
straight and branched hydrocarbon radicals having from 2 to 6 carbon atons
and one doubl e bond and |ncludes ethenyl 3-buten-1-yl, 5.2-ethenyl butyl,
3-hexen-1-yl, and the Iike. "Al kynyl" n@ans strai ght and branched

hydr ocar bon radi cal s R 1B “hEIB RN 2 the and- one triple bond
and includes eth nyIBp -butyn- | g? , opynj?ﬁﬁﬁﬁ%gggn i) r‘3§‘“’bentyn |-yl ,

and-the like. " Béﬂiyﬁm& means a nDnocycllc or polycyclic hydrocar byl
group such as 10 cyemaﬁméanswmmchedﬁ &b&%ﬁmcﬂsﬁé{% %ﬁ, cyl,

cycl obutyl, ada nq@g ganyl decal inyl; norb ld{ f exyI , and
cycl openty . e orpsandignc ddubledond anddariudes aihegy b@ﬂshﬁh as hydroxy,

keto, am nd§ aI Iwhhenﬂbdwdawllaynﬂemmd the like. Also included are
rings in which | to 3,het oato ce C ns Such groups are terned
"het erocyclyl," which S g%%%§$W3Fm8F§&H£3F§8“F@mHE Pigom | east one
het er oat om sel eckted chrbomaions 8d coe trifle bexdund|iesudoei@ylDX-bhtpaylyl,
pyrrolidinyl _ o1 | n n nDrphoIine By "al koxy,"

P R bl PR B

"I owner alkoxy S fean stralght or branched chain
al koxy groups havi ng Geclglkgl pisers sqnenesyclis ongolyasslic hpdro@rbahgbup, suchwet hoxy,

gt hoxy, prapoxy,cybisRBsyRRNShepH1, Mc%)gu &&&&BH} 9ﬁxuugh E‘ad&g@%ﬁi oxy, 20 pentoxy,
pentyl oxy, |sopentoxy neopent oxy, hexo éxoxy, and
orpinanyl; decalinyl, norbornyl, cvclohexy}/ and cyc10pentvl 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, aﬁd
30 the like.

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



3-net hyl pentoxy. In addition, alkoxy refers to polyethers h_as
-O(CH2)2-0- CH3. and the like. "Al.kanoyl" groups are alkyﬁ%%W§ﬁ$§OP%nked
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) group bonded through a carbonyl group, i.e., RC(O-. For
exanpl e, acyl includes a Cl-C6 al kanoyl, including substituted al kanoyl,
wherein the al¥QPVPHEti on can be substituted by NR4ARSor &CTUSMABRY|ic or
het erocyclic group. Typical acyl groups include acetyl benzoyl, and 30 the
like. "Am de" is an am no carbonyl group,such as - CONRARS. 6 October 2004
WO 01/ 70741 PCT/US01/ 026S7 -10- The al kyl, al kenyl, al koxy, and al kynyl
groups descri bed abov@barikylogitenyinadkdxy, asd digtyltgatupddesqibed shoaddry by 1 to 3
groups selected fraom NRARS, enyl .. substituted phenyl, j o C1-C6 al kyl,
d-C6 al koxy, hyd? ,YE‘éPFB‘B%,P’%‘%@V;{l‘% W@&Pﬂmf{mﬁﬁ‘%ﬁfyw@w e,

cycloal kyl, and asubstitwed phenpbnliie Ced s alkglaC POE ykdxyhydioRg caboiet €rocyclic ring
having 1 or 2 hetergatons selected from nitrogen, substituted nitrogen,

oxygen, and sul f urt-Cé %WP?’PWEB“?H“{‘?’&W%W5*ﬁTQ‘F’G@éﬁe‘beari ng Cl-C6
al kyl or (CH2) prgsfcﬁcﬂnéﬁh&m%cﬁ%ﬁagfﬁr%?:h&e%%msQe?éc%igrézcez’; substitution

I's al so included. Exanpl es of substitute roups 1 nc
2-ami noet hyl , 10 BitregssSEhsRied pitrossseeiyerarng bulfur. ({§ubstituted fitrogenBmedssy | |

2-di et hyl am noet hyitrogen Beatthgie]-oy it op ¥ her€ h OX Y GRB ! ghyl,
3- phenyl but yl , ntethanylsu[tqﬁylqetggF%Pnethoxynethyf, B-Qgﬁroxypentyl,
2- car boxybutyl , polxbpl sebsbiytign is aisp igsheded pr opy| propyl , pent af | uor oet hyl ,

1oL o By PLESISS AR R eATBAU P 0 L) ot
10 2-hydroxyethyl, pentachicroethyl, trifluoromethyl, 2-diethylaminoethyl,
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,
3-diethylamino-3-butynyl, 4-chlore-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,



2- et hyl sul fanyl et hynyl . 4- (I - pi perazi nyl)-3-(bmynyl), 3-phe84£ g%% ﬁny
3-di et hyl am no- 3-butynyl, 4-chloro-3-butynyl. 4-cycl obutyl 0 §§ 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 optX$#/7#8L car boxhexyl oxy, and the |ike. Furthercrusxangsres of
substituted al kyl, al kenyl, and al kynyl groups include

di et hyl ar ni nonet hyl , carboxynet hyl, 4-di,net hyl am no- 3-buten-1-yl,

5- et hyhnet hyl ani no- 3-pentyn-1 .yl, 4-norpholinobutyl, 25

4-t et r ahydr opyr i tetragglyloppridyl, thﬁdiazdl)dmdlihzblm dxarjaiaﬁmmbgu tzuamazolyl,

4-t etrahydrot hi gﬁg! | ora thyI and

the like. The t dﬁﬁylglsq‘) means %B%gﬁﬁ\?ﬂ/@% %&ﬁﬁg Mi%n such as

chloride, br om@mxmhhhmfm&mlammdm et hyI ammnl um By "heteroaryl"

I's meant one or mregﬁrwglﬁaﬁlﬁmg%cfg%%m?ﬁam "‘§ Q.4 - menbered
te s Se

rings containing at least one and up to fou oat I"'e€ted from
nitrogen, oxygerieg-gpheayl), pyltipl °&9§%{°ﬁep@hﬁﬁ'ﬂy?”§‘ﬂ@iﬂ?)@nﬂm inf or exanpl e,

thi enyl, furanylwhidhlat RZDbelis arbhitz@leY 1,2,3 41

oxadi azol yl, 6 Oct obegbrg[ggg?g\o ggy?’ i1 5 USOl/mé%S'}ﬂmiltm%etrazol yl,
pyridy , thiadi £5B¢ ol e SR Apgubstibrted with, g abalossio| y| |

pyrim di nyi (|lame):qmylnbbvem}koxnaqmtrdﬁylkyﬁu6m1ﬂuoﬂﬁéﬂ@|1 Il&ﬁﬁrd@&how aBgnzi m dazoly

[, and benzoxa o erred h er,Qar is pyridine. By ":aryl" is
meant an aromatlc c%i'? ocy ky "?151}/ |ngler|ng 5 (e.g.,

phenyl ), r# tiple riHapgerfoe’cap mcblﬁmyttt)sno@bmmmjthéﬁnmaglmsm rings in
whi ch at | t b ht hyl ,
oh at Teast o] Sa GRRL bfomal Sedts cob A JadphShaBRNISSRARL!

uw

napht hyl, anthr or phena

trisubstituted Womach, gy keratgaganly WIMBWHMI&Wcm¢Mg=aeIkoxy, | ower

al kyl thio, trif |cmmaamwm@,rbﬁexbwadc@orc*kmomaaa&mrpxam@nd hydr oxy.
A preferred aryl hen

dcnoc mon%;, thyroid, follicular carcinoma, undifferentiated carcinoma,

15 papillary carcmoma, 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,



10 The term "cancer" includes, but is not limted to, the Eg&l\m
cancers: breast, ovary, cervix, prostate, testis, esophag ‘ﬁ@¥¥%gpﬁstona
neur obl astonma, stomach, skin, keratoacanthonma, |ung, epidernoid carcinong,
| arge cell carcinoma, adenocarci noma, bone, colon, adenocarei nomg,
adenoma, panc™M&81707denocarci noma, thyroid, follicul ar earvsnons,

undi fferentiated carci noma, 15 papillary carcinoma, sem nonta, nelanong,
sarconm, bl adder carcinoma, liver carcin and biliary passages, kidney
carci noma, nyeloid disorders, |ynphoid dﬂggrders, Hodgkin's, hairy cells,

buccal cavity andplokpiaierissylats, ciktite, thilge, fupragptecsuccimate taftoate Dlaghiyylte SR |

I ntestine, colon g brai entr al
nervous system a%%fﬂ%géroﬁl a. a% ﬁelﬁtagéﬁﬁﬂﬂgho m%{g‘”“@gﬁ@ “accept abl e
salts, esters, arﬂiue%mamduq@rcemgged Oﬁhemﬁdk@meanbﬁ:m stueh &shose
carboxyl ate sal {Ssodi 4 pSatl w%maé,m%ﬁaas&c,as@gnm?md pr odr ugs

of the conpounds of e present invention which are he scope of
sound nedi cdl | ucRSTFRHELM. SEETRNY aumgpiugcand PRing gatpasdncluging tbut selimjtels ues of
patients without wﬁdxuﬁnihﬂﬂeﬁ'ﬁeﬂayidtﬁrﬁdniﬁ kBethyMnin@iRinC mEtGARAAS e, and the
i ke, 25 commrensuy. tﬁ mnIh a rﬁqsona enefit/risk ratlo, and effective
for their intendé teﬁ‘l‘@h g’ﬁ"ﬁ %‘N%‘F‘H‘%m’fdé‘l‘%e (S#sefor possi bl e,
of the conpounds exbrnplthergchMMtlab,n‘Phéﬂﬂa:e&t&hlrsahﬁ’af PrarmI Sf 07,461 -1 e

rel atively nonto ?ag [ anlc acid addition salts of
conpounds of the&ggeseﬂgg V%%PIOHP? eS8 %alts can be prepared in situ
during the ¥i nal i sol Exémpiesaf ghapnedetticallt accaptable, doi}mm@smuﬁﬂs or by 30
separatel y reactidg LhRs Pihis bdvess ye t ormwith a
sui tabl e " organic or |norgan%% agﬁ nd ﬂcéﬁﬁﬁhéhégﬁﬁe g??m?ﬁﬁ?‘Fbrned
Representative sadauwghumbhudmdbhmhy&pﬁlﬂemmpﬂtuﬂfog.trlyefclodmyl sul fat e,
bisulfate, nitrate, acet ﬂggalate val erate, oleate, palmtate,

stearate, |aurat B3 %l as” Abters sych as, bytnot Ignited o bisrzyl. 8064 allg) 01/ 70741
PCT/ US01/ 02657 - @m&%ﬁ&ﬂ?&&&t&@%@&%ﬂ& SiheSres RS NiEn miyBY L €,

succinate , tartrate, naphthylate
15 prepared according to convenuonal 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.



nmesyl ate, gl ucoheptonate , | actobionate and Iaurylsulphonah salt% and
the like. These nmay include cations based on the al kali Prhend H% earth
nmetals, such as sodium lithium potassium calcium magnesium and the

li ke, as well as non-toxic 5 ammoni um quaternary amoni um and am ne.
cations incl uiM¥™Hut not limted to amonium etranmePAPLSMIMSTI um
tetraethyl anmoniu nethyl arnine, dinmethylamne, trinethylamne,
triethylam ne, ethylam ne, and the |iKke. I-._gSee for exanple, Berge S M et
al -, "Pharmaceutical Salts,"J. Plrarm. 1977;66:1-19 which is

i ncorporated herein by reference.) 10 I&Eh@les of pharmaceutically
accept abl e, non-toxic esters of the conpounds of this invention include
Cl-C6 al kyl esters erein the alkyl group is a straight or branched
chai n. Acceptabl é®estlers al so incl §fe C5-&Ff cycl oal kyl€Hsesters as wel | as
aryl al kyl esters-guch“ > oL, A . ben -C4 al kyl esters
are preferred. Esters c@ e ¢ongoundls of §§ presery vention may be 15
prepared accordi ng to cownvemt omra wferdod DX Rarmaceutically
accept abl e, non-toxic ani ded' of thi conpounds“of thig invention include

am des derived from anmmoni a, pri Cl- C6 al kyl &g nand secondary
Cl-C6 di al kyl am nes wherein the yl  groups are straight or branched
chain. In the case of secondaky anmines the‘am ne 20 4mmy al so be in the form
of a 5- or 6-nenbered heterocycle containing one nitrogen atom Am des
derived fromamonia, O-C3 alkyl primary am nes and C 1-C? dial kyl
secondary amnes are preferfed. Am des of the conpounds of the invention
may be prepared accor conventional methods. The term "prodrug"

refers to conpounds t apidly transformed 25 in vivo to yield the

Qr mul ae, for exanple, by hydrolysis in

bl ood. A thorough % 5Si |soprOV|ded in T. H guchi and Ve Stell a,
"Pro-drugs as Nove i Systens, " | 3114 of the A C S. g ¥ Mposi um
Series, and in B i Car r He¥ 577 i \d B. Roche,
Ameri can Phar mace

ciation and 3 37 87 bot h of
whi ch are hereby &

RS
BN
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Represent ati ve conmpounds of the invention are shown bel ow | bl ., 6
Cb?ober 2004 WO 01/70731 -13 TABLE | | H2\ 5 12 16 4 13 ?gml&””%084
PCT/LS01/ 0265" 6 October 2004 WO 01/70741 -14 TABLE I (cunt) 19 27 NN H
H 22 PCT/USUF11112t 57 34 35 6 Cctober 2004 WO 41/ 70741 PCT/USO1/ 02657

-15 TABLE 1 (wamijyers PCTIUSIHAIZGST

-14-
TABLE 1 (cont)
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36 37 38 40 6 Cctober 2004 WO 01/70741 -16- TABLE | (coat) H3C 47 41 54
PCT/ USO01/ 12657 45 6 Cct ober 2004 WO 01/70741 -17 N N TABLE IOC(t%Qﬂﬁ 9 F3C

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

WO /7479 PCT/USHLARGS™T
-15-
TABLE 1 (cont)
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H3C PCT/ US01/ 02657 129 6 Cctober 2004 WO 01/70741 -19- TAE%&%@S ) k N

0 157 PCT/USO /02657 6 October 2004 WD 01/ 70741 PCT/ USO1/ ABLE 1
(coat) HCl 202 6 October 2004 WO 01/ 70741 PCT/ US01/02657' - 21 TABLE 1
(cunt) 6 October 2004 W 01/70741 -22 TABLE | (cunt) N CFI HO
WO 01770741 PCT/USU1/2657
-16-
TABLE 1 {cont)

41

47 54



~133 228 PCT/ USO1/ 02657 6 October 2004 WO 01/ 70741 _23_ 'I_;':g? E I (Sgoat) C
P SOH HCI 8 OH 235 PG !US(itn265 6 October 2004 WO 01/ 78 Ffober 20
PCT/ USO1/ 02657 - 24 TABLE 1 (colt) CH., a 246 6 Cctober

-25 207 CH3 /CH+, \CH3 11 CGCH3 OCR3 a
" WO 01/70741

2004 WD 01/ 70741

PCT/USGIA2657

-17-
TABLE 1 (cont)



PCT/ USO1/ 02657 6 October 2004 W411170741 PCT/ US01/ 02657 - 2%%ABL§ b (cunt)
HO v -N~ CH3 CH3 6 October 2004 WO 01/70741 -27 TABLE 1 % QBErBPL4
CH CH2CHCt o F NHCH2CH3 PCT/ USIt1 111657 The conmpounds of the present
invention are useful for treating cancer (for exanple, |eukem a and cancer
of the lung b¥ead®Miprostate, and skin such as 5 nel anonmegrazsagezet her
proliferative diseases including but not limted to psoriasis, HSV, HYV,
restenosi s, and atherosclerosis. To utilﬁ%e a conmpound of the present
invention to treat cancer, a patient havifig cancer is adnm nistered a

t herapeutically effective anmount of TaBpBa(smgeutically acceptable
conposition conprising an invention conpound. 10 A further enbodi nent of
this invention is a netho®;@f treating subjects suffering from diseases
caused by vascul ar snoot h nus cell proliferation. Conpounds within the
scope of the present inventi ctively inhibit Glascul ar snooth nuscle
cell proliferation and m gratyion. /The nethod entail{s inhibiting vascular
snoot h nmuscl e proliferation, : i iarBtering an

110

ns

129



15 effective amount of a conpound of Fornula | to a subject in need of
treatnment. The conpounds of the present invention can be PSrsieRerd84 and
adm nistered in a wide variety of oral and parenteral dosage forns,
including transdermal and rectal administration. It will be recognized to
those skilled™OPWHE art that the foll owi ng dosage for METHEYIEEHTPri se as
the active conponent, either 20 a conpound of Formula |I or a corresponding
phar maceutical |y acceptable salt, ester,qamde, prodrug, or solvate of a
conpound of Forrmula I. A further enbodi néEnt of this invention is a

phar maceut i cal conposition conprisi iBEE t@agbund of Formula | together
with a pharmaceutically acceptable carrier, diluent, or excipient
therefor. For preparing pharmaceutical conposition§H35 with the conpounds
of the present invention, pharmaceutically acceptaljl e carriers 6 Cctober
2004 WO 01/70741 PCT/ US01/0Z657 - Ph~an be @ solid or liquid. Solid
form preparations include po 3 T pi apsul es, cachets,
supposi tories, and di spensabl# 5 3 can be one or
nore substances which nay al so act g ) g agents, binders,
preservatives, tablet disintegrating agents, or a ncapsul ating materi al .
-5 1In powders, the carrier is a finely divided sol guch as talc or starch
which is in amxture with the finely djyded actH+e conponent. In
tablets, the active conponent is mxed Wth the carrier having the
necessary binding properties in suitable proportions and conpacted in the
shape and si ze desired. The conpositions of thiGH, nvention preferably
contain fromabout 5%to 10 about 70% or nore oP t he active conpound.

Sui tabl e carriers include nmagnesi um car esium stearate, talc,
sugar, |actose, pectin, dextrin, starch, jpel rragacant h,

nmet hyl cel | ul ose, sodi um car boxynet hyl 6wvnEIting wax, cocoa

butter, and the like. A preferred for%ﬁfor use” are capsul es, which
i nclude the formul ati on of the active/énqpouqffjjth encapsul ati ng materi al

as a |
\'//
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15 carrier providing a capsule in which the active conmponent_ w th_or

w t hout othgr carr?ers, Ps surrounded by a carrier. aﬁichgﬁgj@ﬁﬁ§89ﬁ

association with it. Simlarly, cachets and | ozenges are included.

Tabl ets, powders, capsules, pills, cachets, and |ozenges can be used as

solid dosage {QuMagui table for oral adm nistration. Forp(plr,&gmé; 09

suppositories, a low nelting wax, such as a mxture of fatty S”acid

gl ycerides or cocoa butter, is first nelted and the active conponent is

di spersed honogeneously therein, as by s20-rring. The nolten honpbgenous

m xture is then poured into conveni | ze | ds, allowed to cool, and

thereby to soIidiFy. Liquid form;mwﬁ%%%ﬁ?ﬁﬁ%yfnclude sol uti ons,

suspensi ons, and enul sions such as water of,wafer/propyl ene glycol

sol utions. For parenteral injection, liquidj28 preparations can be

formul ated in solution in agueous pol yefhyl éne glycol solution, isotonic

sal i ne, 5% aqueous gl ucose, and thelfﬁajﬁ gqugous solutions suitable for
t

oral use can be prepared by dissolving the actlve conponent in water and

addi ng suitable colorants. flavor $N-st rngoand t hi ckeni ng agents as

desired. Agqueous suspensions suitghble for ¢ral use can be made by

di spersing the finely 30 divided e c ent in water and mxing with
al

a viscous material, such as nat or s etic guns, resins,

met hyl cel | ul ose, sodi um carboxynmeyByl cel | ul ose, or ot her well-known
suspendi ng agents. 6 Cctober 2004 WO O W741 PCT/ US01/ 02657 -29- Al so

i ncluded are solid form preparatigfonsythat are i ntended to be converted,
shortly before use, to liquid foim prjeparati ons for oral admnistration.
Such liquid forms include sol utionsgy” suspensi ons, and enul sions. These
preparations may contain, in additijon to FKE3GODHV6 conponent, col orants,
flavors, 5 stabilizers, buffers, arthficial and natural sweeteners,

di spersants, thickeners, solubilizing agents, and the |ike. Waxes,
polymers, mcroparticles, and the |iK (H%gn be utilized to prepare
sust.ai ned-rel ease dosage fornms. Al so, osiotic punps can be enployed to
deliver the active conpound. uniformy ovas2za prol onged

CH,



period. 10 The pharmaceutical preparations of the inventiog(5$§§%5ﬁh¥rably
inunit dosage form. In such form the preparation is subdii 0 unit
doses containing appropriate quantities of the active conponent. The unit
dosage form can be a packaged preparation, the package containing discrete
guantities -of wagyigeas ati on, such as packeted tablets, caﬁgules and powder s
in vials or anpules. 15 Al so,” the unit dosage fornlcan be as%gbg

tabl et, cachet, or |ozenge itself, or it <can be the appropriate nunber of
any of these in packaged form The therapButicaIIy effective dose of a
conpound of Fornula | will generally A? g about | nmg/ kg to about 100
ng/1:g of body weight per day. Typical a doses will be about 50 ng to
about 800 ny per day. The quantity of 20 actlv- onponent in a unit dose

i i 3 0.1 ng to about 500 ng,
preferably about 0.5 ng to 100 ng according toithe particular application
and the potency of the active conponent. Pposition can, if desired,
al so contain other compatibl e therapeuti A subject in need of
treatment with a conpound-of Fornula HNI s % ed a dosage of about 25

1 ng to about 500 ng per day, either s'ngly or?ln mul ti pl e doses over a

24-hour period. The conpounds of thg ention are capabl e of
binding to and inhibiting the activ ns having the ability to
phosphoryl ate other proteins, such asytdks, PDGr, FG-r, c-Src, and

EGFr- FL. Cdks form conpl exes 30 with cyclins, and these conpl exes
phosphoryl ate key proteins all ang e€ells to proceed through the cel

cycle (Meijer L., Progress in ycl e research, 1995;1:351-363). The
conpounds of this invention inhit Thi-s phg@phorylation 6 COctober 2004 WO
01/ 70741 PCT/ US01/ 02657 -30- awd therefore™@an be used as
anti-proliferative agents for the treatnent of cancer

CH; ¢



and/ or restenosis and other proliferative di seases. Because of their
inhibitory activity against cdks and ot her kinases, the ¢ ﬁﬁﬁﬂﬁﬁ 08¢ the
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 presentocan7idal ow are intended to illustrate parti egr@asmasabodi nent s
of the invention, and are not intended to limt the scope of the
specification or the clains in any way. An_illustration of the preparation

of conpounds of the present invention i s “240 shown in Schemes | and 2. 6
Cct ober 2004 WO 01/70741 PCT/ USO01/ 026BXBLE1(corphene | CH3 H, CS 2. TPAP H3CS
| ---- - HBCS N~ }} OHN Y 'O 1.CHIl "N NH Dodd. -N~NH ( )2P(O CH2CO2Et
NaH r H3 oxidation 1. oxazimine 12. BocPip-ain ne TFAl NN

N e
A A
Im T

O
O
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H. 1FA 6 Cctober 2004 WO 01/ 70741 -32 Schenme 2 Co2Et , c; Hgg %}H, F
NBS, ME Q=H oxaaridine PCT/UGL1/U (S7 Q=Dr a DVSO ' CFA CH%P 0 Pdb
2004 WO 111170741 PCT/ US01/ 11265 -33- Those having skill in the art wll
recogni ze that the starting materials nay be varied and additional steps
enpl oyed to pwedwe®4conpounds enconpassed by the presemCTiusyenés on, as
denonstrated by the foll owi ng exanples. As shown in Schenes 1 and 2, a
4-substituted am no-2 nethansul fanyl- 5 ri m di ne-5-car boxal dehyde is
reacted with an organonetal lic conpound, Such as, for exanple, a Gignard
reagent, to afford the correspondi ng T&BEEridemt) al cohol . The al cohol is
subsequently oxidizes to the ketone. The ketone is then reacted with a
trial kyl phosphonoacetate in the presence ofClhase to produce the
correspondi ng 8-substi tuted-5-al kyl - 2- et hyl sul f anyl - 8H

pyrido(2,3-d] pyrimdin N
/“\N/
HN



10 7-one. The pyrido-pyrimdine then can be hal ogenated at _t 6- i tion
with a common hal ogenating agent, such as, for exanpl e, 6'dtout: 3854

N- br oni osuccci nimde (NBS). The 2-nethyl sul fanyl derivative i-s oxidized to
t he correspondi ng net hyl sul foxi de, which is subsequently treated with a
desired aniline to afford the 2-phenylam no invention conmpound. 15 Wen
carryi ng out wWabhifsg reactions to prepare invention conpgtiagismatds My be
desirable to derivatize reactive groups such as am nes, alcohols, and
acids, wth protecting groups that are readily renoved when desired. Such
protecting groups sinply avoid unwant ec4si de reacti ons. Use of protecting
groups is conmmon in the art of organigggeg stry, as described by G eeve
and Wits in Protective 20 G oups in Organic Synthesis, John Wley and Sons,
New York (2nd ed, 1991). Typical hydroxy prggecting groups include either
form ng groups such as benzyl, and acyl gr¢ups such as

tert-but oxycarbonyl (Boc), fornyl, and et i N0 protecting groups

i ncl ude benzyl, acyl such as acetyl, nds yl silyl groups. Carboxylic
acid groups typically are protected ion to an estcr that can 25
be easily hydrolyzed, for exanpl eENTi , tort-butyl, benzyl, and
the like. Sonme of the invention ave one or nore chiral centers,
and thus can exist as individual

rs and m xtures thereof
Conpound 246 (Table 1), for example

st as an RS racemate, or as
the individual Ror S isoner. Al Yndi®idual isomers and m xtures thereof
are included in this invention. 30 |l ndijyyi dual isonmers are readily prepared
by a chiral synthesis, or by convent™NonalQHr esol uti on techni ques wel | - known
to those skilled in the art. 6 Cctob 2004 WO, 01/70741 PCT/ USO1/ 02657 -34
The invention is illustrated furtherNfy the fo%?omﬁng detail ed exanpl es
which are not to be construed as |imting the invention in scope or spirit

to the specific procedures described in them The starting materials and

vari ous CHZCH3
IS
l/
HN hh | 0
: CH
yd \bH
N

.j 196



internediates utilized in the synthesis of invention conpounds may b
obtained S fromcomercial sources, prepared from conmnerci {bﬁo%ﬁéppgblé
organi ¢ compounds, or prepared using well-known synthetic methods. The
disclosures in" this application of all articles and references, including
patents, areWh¥FEHdrated herein by reference. EXAVPLE RCTHgN@265T

Cycl opentyl -6 f | uoro-5-netlryl-2-rnethylsul fanyl-8H pyrido j.2, 3-
djpyrimdin- 7-one NaH (771 ng, 19.3 mg) is suspended in dry THE (20
m.), and the mxture is cooled to OCin an ice bath. Triethyl 2-fluoro-2-
tion is stirred at roomtenperat.ur eTABEE B@ont) nutes. 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 th€&Hyeaction mxture is stirred at
24C for 12 hours. The reaction is quenchedlby the addition of H20 (0.5
m.), and the THE is evaporated in vacyeo™20"JRhe residue is partitioned
between et hyl acetate and saturated adjueoy di um chloride. The aqueous

| ayer is extracted twice with fre , and the conbined

organic |l ayers are dried over MyS After iennégl of the drying agent and

evaporation of the solvent, the cgtdde prod is purified by chromatography
on silica gel (eluting with 20%3 hyl ate in hexanes) to give the
titled 25 conpound as a colorless™sgFid (0.©

01/ 70741 PCT/ USO1/ 02657 -35- EXAMPL 2

g, 23%. 6 Cctober 2004 WO
8- Cyel opentyl - 6- f | uor o- 2- net hanesuffinyld S- et hyl -
8H- pyridof 2, 3-dJpyrinridin- 7-oneCh;-
8- Cycl opent yl - 6-f | uor o- 5- net hyl - 2- net Isulfan§+ 8H '
pyrido(2, 3-djpyrinidin-7-oue (0.61 g, 2308 mmD from Exanple | and
3-phenyl - 1 p- nitrophenyl sul fonvl oxaziridine (0.65 g, 2.5 nmmol) are
dissolved in CH2A 7 -

N OCH,CH,

NZ
Ao

CHZ ‘p 1
3 CH;  cHya

CH3\ V4 3

3.4
HN/I\N’ N0



(20 nL) and stirred for 12 hours at 24C. Foll ow ng evaporation of _the
solvent, the crude product is purified by silica gel chro ‘$ﬂ¥§ﬁﬁ
(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 opent\y@u1got4 uor o- 5- net hyl - 7- oxo- 7, S- di hydro PCT/USH1/1265"
pyridol 2, 3-dJpyri m di n- 2yl am no) phenyl J pi perazi ne X-carboxylic acid tert-
15 butyl ester 6 October 2004 WO 01/ 70741, PCT/ US01/ 12657 - 36-
8-Cyc|openty|-6-f|uoro-2-netinesulfnyl-Siﬁéthyl-BH pyrido[ 2, 3-dj pyrimdin
7-one (0.3 g, 0.97 nmol) from Exanpl FABLBNGoAs (N Boc- ‘

pi perazin-1-yl)aniline (0.548 g, 1.94 mmol) are suspended in 1, 4-di oxane (5
m.) and heated to 80C for 12 hours. Anhy us DMSO (2.5 nL) is added, and
the 5 tenperature is raised to 100C. Heat is continued for 24 hours,
after which the reaction mxture is cool 0 24C and partitioned between
ethyl acetate and saturated aqueous sodi uin bi carbonate. The organic | ayer
is separated and washed w th H2O and thémyw th saturated aqueous sodi um
chloride. After drying over anhydrous t he solvent is evaporated,
and the residue is purified by silica 10 ggl chromatography to provide the
titled conpound as a yellow solid (0_.22 415%N EXAMPLE 4 S- Cycl opentyl
6-fl uoro- S- net hyl - 2- (4-pi peraziri-1 - et yl anuno)-8H pyri do f2,
3-dlpyri rai disc-7-one 151 H Elj;’
4- (4- (8- Cycl opentyl -6-fl uoro-5-nethyl -7-oxp-7,8-di hydro-




pyrido[ 2, 3-d) pyri m di n- 2-yl am no) - phenyl ] - pi per azi ne-1I-car

that i s col

2004 wo 01/70741 PCT/US01/ 0265 -37- C23H27N6OFL. 93 TFA:
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 net| syd7sul f wt yl - 8H

pyrido(2, 3-dJpyrindidin- 5 7-one H3G Qé?ﬁp€ enty

znet hyl - 2- net hyl sul fany; - 8H pyri do[ 2

ri‘rmdin- 7-one (I g,

is dissolved in dry DMF (15 nL) and N-benosucci nim de (0.97 g,

bet ween et hyl

purification.

EXAMPLE 6 6- Bronp- g-cycl opentyl -°§ f-Iiy Cﬁplperazm
3

yl pli enyl am no) - 8H

10

20

NHCH20H3

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
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.

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
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
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

with the compounds of the present invention, pharmaceutically acceptable carriers

c :
tert- butyl ester (0.23 g, 0.44 mmol) from Exanple 3 is dig§3¥9Qﬁ!%OH4a 1:1
m xture of trifluoroacetic acid (TFA)/CH2CI2 (20 nL) and stirred at
tenperature for 20 1 hour. Evaporation of the solvents, followed by the
addi ti on of anhydrous diethyl ether, gave an orange solid (compound 34)
filtration (0.21 g, 74%. 254- B £t ober
@E"ﬂ 50.21; H,

3.64 mmol)
5.45 mmol)
I s added fol |l owed by benzoyl peroxi de 10 @%¥5§ c0- mmol ). The resul ting
solution is stirred for 12 hours at 24C.

acetate and H2O The
then with saturated aqueous sodi um ghl gfid
Renoval of the drying agent and B¥
desired title product (0.86 g,
6 COct ober 2004

nlxiure Is then partitioned
yer is washed with H2O, and
solution and dried over
n~@f the solvent gave the

) mh' |s used without further
@ 707 u PCT/ USI U1/ 1 126S7 - 38-



ridoj2,3-dJpyrimdin-7-one 1 H5 6-Bronp-8-cyclopentyl-5-nethyl-2-
%t hvl JsuI fanyFySH- pyrido(2;3-d}iyrimdin -7-one is oxidi z@cpcé%be(ﬂ 884 bed
in Exanple 2. The sulfoxide is reacted with 4-(N Boc-pi perazin-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-net hyl - 2-nmet hyl sul fanyl -SH 10 pyrido[ 2, 3-d] pyrimdin-7-one to
provi de 6- Br oMRBI0Yc| opent yl - 5- et hyl - 2- (4pi per azi n- |PGFIUSpingeR7| ani no)
-8H pyrido [2,3-d]pvrimdin-7-one (conpound 35). M X200C (dec).
C23H27N6CBr 1.9 TFA: Calcd C, 45.90; H 4 15; N, 11.97. Found: C, 45.53; H,
4.09; N 11.76. 15 EXAMPLE 7 1-(4-Cyclopentylanlino -2-nediylsuljanyl
pyrimdin-5 yl) -eanbesithtragblidordiquiéiSeld DaOpFepastios intfidd flowies| bildd,1( 1265*

-39- 4- Cycl opent h dﬁ! B¥ r boxal dehyde
(ILr g, 4.64 ITTT’D|IM!1I s di s?g%dﬁﬁbﬁéﬁé%ra% 0 Eire?mq f%ﬁ\sﬂﬁ_‘f titder ni trogen
and then cool ed WP?P“&IQ‘W@T@ %WeswhtW§S@#%eﬁd®mmﬂﬂwmg gests,owl y added
rret hyl  nmagnesi urgikdeR¥r MM%&&:@M@AM@OM&&%M%%M&& reaction is

tirred for 5 1 hour E}nththelce hath st |npa reaction is

quenched wi th a sral | 10 RoNEEmthespmerss 4 finslydiyided splid pucharialsrar stprce whishi de and
then partitioned lbﬁta\mmremu&rﬁnaydwﬂéduhve&ﬁﬁb@deﬁ. In HbRtd, ¥ BdtiRe AT €

separated, and the a uequs., tragted with efhyl acetate. The
conbi ned organic ¥ 5‘9031; %‘Bﬁe Vﬁrﬁ‘ﬁgm%fﬁ‘a 158 PEPFTESF By er
magnesi um sul f at esmtahfetpmpofuohsanabumpmtedmn&eshnbe/aﬂtsizeaesilieatmved 10 in vacuo to

Loy )17 78 ST Ge il et e b B AL

about 70% or more of the active compound. Suitable carriers include magnesivm

carbonate, magnemum 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.



2.49 (s, 3H), 4.38-4.43 (m IH), 4.69-4.74 (m 111), 6.28-6.3

7.57 (s, 1H). EXAMPLE 8 15 I-(4-Cyclopentylanin o-2 metl r9|%?99dr¥9p4
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 mL of dichloronmethane. The solution is purged by
bubbling nitr as through it for 2 mnutes. To the 20 reaction sol ution
are added, in ‘?’ powder ed nol ecul ar sieves (4 angst r 8RJUSIARS et hy|

nmor phol i ne oxi de (1.07 g, 8.6 g), and tetrapropylainnonium perruthenate
(0.227 g, 0.645 mol ). The reaction mxtuyge is stirred at . 24C for 2 hours,
and smal|l anounts of additjiognal catalyst are periodically added. The
reaction mixture is t%ﬁmwam%hg#napwwwmwp@pbeet hyl

acet at e: hexanes) ch®s Rlybefobnst, itd 1i dnOW solid
(0.74 g, 70%. )gug)@g&tygb 54 @vgdoni 7%741 PCTI uas%umﬁ ‘}%2857 - 40-
(400 Mz CDC13) o Wigps. syspepsions, gusl quplsioppyThess 49 (s, 3H),
2.53 (s, 3H), 4p£e§ar4t1di£méfn;onﬁlb,ma‘ﬂdﬁ8n(o&hca%h’&aco&rgn¥m(§ﬂorﬂnls1havo%5 (M+1)

252.2. . EXAMPLE n e sa_|.fanyl - 8H

pyri dof 2, 3-dj pyri m%?%gmgn d Eﬁn'gias\ér(:gac %‘*‘E’oﬁe &e%Png

t et rahydr of ur an (Sﬂ@blhnl)gagsnmm#@eﬁkwmahw ey mivyshaiticles, add @61k, 26. 3 nMmol ,
60% di spersi on i R, } of triethyl
phosphonoacet ate | s ﬂ.ﬁ,{aﬁ:h cpi’l’ He coo |?1de g{eﬁgggeﬁ’?%rrﬁ%%dm% ISP mi xture is
stirred at 24C uff e employedia delivertheantiye eornswel uniforsdy emer oprolofiged 'sol ution i s

diluted by the dpaga se addltlon of a solution of

1-(4-cyclo ntlan2| 2-met h | f anyl rimdin-5-yl)-ethanone (3.0 g,
( y qﬁ y nPh e phartnace’ tlc prepara%wnspc}% the invention are pre?fcrablymumt ( J

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



11.9 innol) in tetrahydrofuran (25 nlL). The reaction m xture, i dto
reilux for 2 hours. The reaction mxture is cooled to 24@%@3%58 ed 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 vigor or 5 mnutes before belngfllteredto ield the titled
conpound as ag{aﬁgﬁ‘{’; pal e orange solid (3.01 g, 92%. qﬁﬂé""t’ %0 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 Cct-Bber 2004 wo o0i 170741

PCTI USUL/ | 12657 Eééﬁl nt tih L froyl
S- et hyl - 8H pyrlaé&?lﬁ 5?'%5??%&“%%}8%?‘{ %ﬁz‘“&/’c I u%l%ag °§“°fr‘?’gt hyl 2
net hyl sul f anyl - 8lngignresikapsis @d dtheyprolifermitie discaSes 7 - one (1.0 g, 3.63 mol ) from
Ex le 9 di |
anple 9 is di ssol Vefedaie oﬂbﬁpﬁxﬂi%gd@ I Oxgﬁgﬁu]sg o"i’dlg]am%;es,q,ﬁe

(f)-trans-2- (phenyl sul fony |) - 3- Ine 1s ad reaction
mxture is stirr&gupgundsnfiey F"S@Qmﬂ%ﬂ'ﬂff’%m dlsrcusefilgescarthetoglofop stixdying the passed

through a sisl i caraeaﬁm&a&weﬂibdemﬁeﬁaﬁmﬁo%aw\ﬁi the titled sulfoxide
as a white solid (0. 979: u-ﬂ VHZ . DIVBOd6 5 1.53-2.19

(m SH), 10 2.45 (s, 'grﬁ}gm?"é e #&W%"#@deifsdlue ar 6.64 (s, |H)),
9.19 (s, IH. Eweﬂﬂof@eflﬁ\&nu@’ﬁh@ﬁaﬂtm&d&mhﬂﬁtdndsﬂpe%fﬁéo 7,S-diliydrv

pyrido 2,3 dJpyrim lL.anuno henyt Jpi perazi ne” 1-car boxyl ic acid
tent-butyl ester B Ldhn o the YLARANY waf

S- Cyclopentyl 2- met haﬁmébﬁahmydﬂl&-mqpmhgdnpwwnddmt&ﬁcﬁn’tﬁrwéﬁxmndg n- 7-one
(0.7 g. 2.4qgmmol ) tc‘fI qgﬁgﬁgﬁgﬂ 430 and 4-(4' -.'V Boc-piperazinyl)-aniline
are dissolved in met hyl sul foxide (8 niL) and heated to 90C overni ght. The
reaction mxture is cooled to roomtenperature and partitioned between

water and ethyl acetate. The organic |layer is washed with sodi um hydrogen
carbonate, brine,



20 and then dried over magnesi um sul fate. Renoval of the dh)@ n&ﬁggﬁﬁa and 6
Oct ober 2004 w0 01170741 PCTIUsOl /02657 -42- concentrati off 1% 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), 307(m 41.1),
3.55 (az, 4H)w m’7581(m IH, 6.19 (s. IH, 6.90 (d, 1|—p8 IA2-7.44 (d,
2H), 7.47 (s, 8.55 (s, 1H); M5 (Mrl) 505.1. The Boc PGF ?‘B’H%‘an gr oup
is renmoved by stlrrlng ina 1:1 mxture of trifluoroacetic

aci dl di chl oromet hane to give (Conpound -3)- M X215C (dec). EXAMPLE 12

8- Cycl opentyl --S-ethyl -2-(4 poeraziir | .pl senylwniiw)-3H pyridof2,3 10

aj pyrirnidin-7-one (Conpound 193) H ﬁdlf% &ycl op

ent yl anuno- 2- met hyl sul f anyl - pyri m di n-5-yl') - pr opan- -ol.

4- Cycl opent yl ai ni no- 2- et hyl sul fanyl - pyrim d - 5- car bai dehydeg{ 4. 07 g,

17.1 mrnol) was dissol vegd,jn THE (60 nL) und nitrogen then cpodled with an
ice 15 bath. To thw ear solution Et%&g,4m_ 40. §7 o Al drich 3M
in ether) was ﬂ:ﬁ% . d!deMsBrreact s stirred fo ;LS)\m nutes W th
the ice bath sti in

P} ACG rpAE 1 t“h a%mal | anount
of sat. ag. NH4Cl then rt| tioned etween ter and é? | ayers
e

were separated, the organic |ayer dried ov MySO4, and aft iltration,
the solvent was renoved in vacuo to 20 yield

1- (4-cycl opentyl am no- 2- met hyl sul f anyl - pyri m di n-5; "I | -0l as an
oil (4.55 g, 99%9 which was used w thout further ﬁ‘gi’%‘l)gl'a?oo"sahua% Cct ober

2004 CVO 111/711741 PCT1US411111265'" -43 -
1- (4- Cycl opent yl am no- 2- met hyl sul I:Eanyl pyrimdin-5 yl} pr o&an-l - one.

. i3 3
Y i i N =%
l ks . idati /Ttl
; \S /L\\N N &O oxidation ).\\N N
g } HiCs l

1. oxaziridine 12. ch-Pip-aniline

o

CH3
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]-(4-Cycl opentyl anai no- 2- et hyl sul fanyl -P)ri m di n-5-yl)-prgpan-|-al (4.55
g, 17.1 mmol) was dissolved in toluene (80 nL) to which nér%?@éé’o@‘ﬁl)
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 then was concentrated in vacuo to yield the product as a

i ght yell owwolerrfo31179 g, 84% . 8- Qul opent yL5- et hyl - 2- meichykameat ryl - 8H
pyrido f 2,3-djp Timdin-7-orie. Under nitrogen, a cooled flask with THE
(50 niL) was charged with 1vaH (1.23 g, _10 30.7 mmol, 60% di spersion in
mneral oil) to which was added di et hyl ‘%?hosphonoacet ate (6.09 nL, 30.7
mol ). The cooling bath was renoved, ageshidye reaction m xture was stirred
at anbi ent tenperature until everything dissolved. A solution of the

1- (4-cycl opentyl am no- 2- net hyl sul f anvl - pyri m di n-5-yl)-propan- 1-one (3.0

g, 11.9 mol) in THE (70 nL) was slowy ad@®d to the prefo d 15 anion.

Then the reaction m xty % brought efd ex for 60, The reaction
was cool ed to room tepherat ur dded di @. Wi i, et & _AngdiEt OAc. The | ayers
were separated, and fheMaqBousyy ayef whs ®kttacted Wit A EfAc. The
conbi ned organi c extract re washed w brsf; dried MySOH4,
filtered, and concentrate n vacuo to gi a waxy solid. solid residue

was triturated with 20 hexanes to give a white solid after filtration
(2.67 g, 66% . 8-Cyclopentyl-5-ethyl-2- nethanesul finvl-8H pyrido]2,
3-d] pyTi m di n- 7-one. ;8- Cycl opentyl -5-ethyl-2 -nethyl sul anvl - SH
pvrido[ 2, 3-d] pyri m di E 7-@ne (2.57.9, 8.88 mmol) was di ssofvegsin CH2C12
(50 niL), and 2 bemgEHe suff ow| -

reaction m xture was stg@rred for~ wse. Then the
sol ution was evapor at ed, N vacuo to gi Ve an or%f!gg oi | . EtDAc was added
and a white precipitate forned. This ipi tate was filtefe and washed
with hexanes to yield%™thite solid (2712 g. 78%. 4-[4-(%5;3-r cl opentyl -5 -e
tlryl-7-oxo-7, 8 -dillydro pyrido f@e, 3-d] pyrimdin- 2 ylam no) phenyls

pi perazin e-Il-carboxylic acid tert-bufyll ester. The foxi de, 30

8-cyel opentyl -5-ethyl 2 nethanesul finy.|l-8H pyri mgﬂdge d] pyri m di n-7-one

(0.2 g, ,ﬁnj
N X CH,Cly
|
\ﬁ*h/ \ 0




6 Cctober 2004 wo ai na741 PCT!tJSQt/ 026f 7 -44- 0.654 rmg)[c#L

4-(4' - N-Boc-pi perazinyl)-aniline were dissolved in DMSO (5 9beéﬁeo‘f'1eat 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 wasufkhai ned which was purified by colum ghhepmba9raphy to
yield the product as a yellow solid (0.160 g, 47%.

8- Cycl opentyl - 5- et hyl - 2- (4pi perazin-1 yl phenyl am no) - 8H

pyrido[ 2, 3-d] pyri m din-7-one (235)-4- 14-?(38- Cycl opentyl - 5- et hyl - 7- oxo-

7, 8-di hydro- pyrido[ 2, JBVkd S erazine-|-carboxv
lic 10 acid tert- butgf%1 %steré was gl éhgpﬁPororé?ﬁan% 32' m.), and
trifluoroacetic hfa‘t‘;ﬂil‘lai%ﬂga@l@@)ﬂ%%cméfomuscwmd@mva@pquwed at room
tenperature for ge pAQMS Bvenbt asiRinkRBhted BPmE FABRLR eRhpidsheN the solid was
suspended in diethyl ether and filtered to |ve a qu fy gray solid (128
ng, 75%. 111 NM ( adenhevyin Schgpsd @g P, a &s ﬂf?‘%ﬁ@ns@ﬂet@wﬁanyi-ss (m 6H),
2.20 (m 213), 2p fﬁlﬁas-c&ﬂoum@&ﬁma&e&mm%gmémmémm ota, slféhlo (s,
211), 6.95 (d, 2 9.76 (s,

7.53 )
-1H): AN for gn“fé,&mg #ﬁ%‘f Po &cc'i‘;dé{y “pipera; in 1
yl ) pl : enyl am | noéiedhok ¥hd digboliisdubszquentyyidiBiito thy kétohm) ﬁ;eacedﬂwmeﬂrl di n-7-one

(Compound 198) 2L [ ol 00 1o BRBONLIL 5] RELQEL drollls SLAEDG, (0075

0.343 mml ) and CycCl open
met hanesul f i nyl - etkspopdingibaubstiButed-HylkyiP-ulethylstlfama-SH-rPddel B2+ oM iin- WO

111/ 711741 1§CT™M %ﬂel’ﬁ' ﬂe]p%ﬁﬁlpyﬁnﬁéhe then can be halogenated at the 6-position with a
common halogenating agent, such as, for example, N-bromosucccinimide (NBS).

The 2-methylsulfany} derivative is oxidized to the corrcsponding methylsulfoxide,
which is subsequently treated with a desired aniline to afford the 2-phenylamino

invention compound.

o
ih

When canrying out various reactions to prepare invention compounds, it
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 Prorective
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 thereof. 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.



(0.100 g, 0.343 nmml) were dissolved in DMBO (5 nL) and heated to 70C for
16 hours. At this point, 20 ng nore of the aniline was addécpc%ﬁ?(ﬁ 2QR%¢ i ng
was continued for an additional 4 hours. The reaction was cool ed to room
tenperature and partitioned between water and EtOAc. The organic | ayer
was washed with 5 brine then dried over MgSO4. Filtration and
concentration in vacuo gave an orange solid which was purified by col um
chromat ogr aphwd@amyisel d a yellow solid (0.049 g, 32%. VPT ﬁ, 630
EXAMPLE 14 2-[4-((3R 4S) Am noniei hyl -truorometkyl pyrro

phenyl am noJ- 10 8-cyclopenty |-S-nmethyl SHpyridoj2, 3-dJpyri r |d| n 7-one
(Compound 216) Fe- [(3X 4S)-1-(4 Am no p#dnyl)-trifl uororret hyl

rrolidizi-3 ylmeth
F{BS 4S) - 4-Tri 1¥I uor oxi[s’% ?Jng%o Férﬁl% ‘E‘i@?‘ﬁ %&Piﬁaﬁﬂﬂ%. d
tert-butyl ester ‘Khlﬁagenoswmcﬁmﬁﬂphﬂmmwmmhﬂammmpﬁ:ﬁt&ﬁcnt 15 3. 38
mrol ) and dii SOp%p&iﬁcp%&da&Les%lcﬁﬁed(nﬂmﬁé.gﬂzsﬁﬁmou éﬂ;}[ﬁ qyere dissolved in

acetonitrile (10 nil % | uxed f OfVERt was renoved,
and the i xt ur e IE@e lﬂefW%%W%@ﬁﬁﬁ@nmmmnﬂmmmme@ d a crude
yel low solifl (1. ﬁog.)com}}t&csalwﬂy@}epmms&%efewa%ﬁﬁgﬁgmﬁ treated with

Raney Ni ckel under Q/d ogen .at.nps Pere until no furt change in
pressure was obs&MUEBFE I“f)‘% 5 ek Gupthetis “‘P‘h‘é’sé@?dﬁ‘i’wﬂbw
filtration, the pnmbtanamoﬂallmmcmm@bﬂeﬁhd’eadnchia&g@M@i@@ﬁ:@iﬂc&ﬂorﬁ?&dt he sol vent

and used WIthOUt ification. ((3)7?,

4S3) - (4- (8- Cycl opg%r%}bpgéfmg%”nyl 7-oxa-7, 8-dihydro- pyrido[2,3-a]pyrii )

idin -2 ylamnoj phenyl] n ifluoroniethyl pyrrolidin 3 ylnmethyl)-carbam

c acid tert-butyl ester (222). [ (3R gRAMPLE4- Am no-phenyl) 6 Cctober 2004
rifluoronethyl-pyrrolid n-3-

ol no PCT - 46-
yI met h;/l ] n%%r han—}”J ?}'5 gg"é"rﬂ""ff’af“y‘lef"é’é-@rﬂ'ldﬂﬂfa"ﬂ-w pwdorgﬁ—djpmmdm-

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%).



8-cycl opentyl - 5-net hyl - 2- net hanesu3finyl 8H pyrido[2,3-d]pyrimdin-7-one
were coupl ed and deprotected as previously described for 8 2084 CHN i
for C75H29N601F3 + 1.6 TFA. np X130C (dec). EXAMPLE 15 8- Cycl openryl --S
nxet hyl -2-(412-(4H-[1, 2,4]triazoi-3-ylsul fanyt)-ethylj -
phenryl anunoj W@/ | dof2 3-d] pyri mdin-7-one (Conpound PZZQJ)SMWBM’S N LH 4
[ 2(4H[1,2,4]iia-0oL3 ylsu fanyl)-ethyl]- phenvlam ne. 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 fonnam de (10 nL) in porti DERer 45 minutes. 4-
nitropl | enethyl g Jpﬂgﬁ . | oighe, ture was
stirred at roomsgeﬁperaﬁﬁ%g%"&{[g&ﬁgﬁggn 'Enﬁf@ﬁ 5%%#@'5@% (70 mL)
was added and th&oMS5 aqueous phase was extracted with diethyl ether (3 x
100 nL), and the conbined -organic extracts gpre concentrated to dryness.
The resulting. solid was col |l ected, washed W iethyl ether (2 x 10 nlL)
and dried to yield the ni trobenzene | (3.17 g). M: ME, 251,
MH 248.9. A solution of this i%&:ms ' 0 g) was reduced using Raney
Ni ckel (0.5 g) and hydrogen in s The sanpl e was
concentrated to dryness to yield th# title orrpound (0.88 g), Ms: MH,
221; MEe-, 219. 8-Cycl opentyl-5- metﬂyl 2- (4 -(4Hj 1,2, 43triazol -3-ylsu f
arvvl )-er hvl J-  phenyl am no) - 8H P3ti dd( 2, 3 gyri nudi n-7-one. A solution of
8-cycl opentyl - 5-net hyl - 2- met hanesul fi nyl - pyrido[ 2, 3-dj pyri m di n-7-one
(0.02 g), $—[2(4H 6 @ﬂyﬂb@htyzméorw-mewﬁ'nmﬂwlsﬂ@ibm 11112652 - 47- [
tlrff f‘Lg['ogig'tl : aégﬁtg LAl e B W A e O B h0S: Phna Vieny-
1-p-nitrophenylsulfonyloxaziridine (0.65 g, 2.5 mmol) are dissolved in CH,Clo

(20 mL) and stirred for 12 hours‘ at 24°C. Following evaporation of the solvent,
the crude product is purified by silica gel chromatography (eluting with

10 80%-~100% ethy] acetate in hexanes) to provxde the sulfoxide product as a white
solid (0.55 g, 86%).

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~ ! =3 F
NP NG W



(0:06 nL) in acetonitrile (2 nm.) was heated at 80C for 18 hours. The
reaction mxture was cool ed and the solvent removed in valddFtolergoO8bdi 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 extracMon/7%he aqueous |layer was acidified to pHcrisangsextract ed
with a mxture 'of ethyl acet at e/ di chl oronmet hane (9:1) (3 x 4 nL). The
conbi ned ethyl acetate/dichloronethane_gxtracts were concentrated to
dryness and purified by colum chronmat ography using a gradient of ethyl
acetate 60% to 100% Byeopinss-grilvero-2-@ethassulfinyl-f-orthyl-8H-he appropri ate
oS Y 1y PR AREL 7ok 09 mukl] ol bl B2 - 0 (2H
2.2(2H,m, 2. 38(m@mﬂ'g@@ﬂﬂﬂﬁo%ﬂ*&(]ﬁﬁmﬁlﬁ»%Slﬁ;’.ﬂ_nde@n 18- dxaieq5 mL)

T 18(2H 0.1 =9), T late b7ttt Vrhyala DIESOVL B 12 it ﬁndfa{a:mpentyl
-5-nethyl-2: j4-(1H 2,4Jtriazol -3 "ylsid f anyT eny ‘am r noJ- 8l

pyri dof 2, 334j pyr‘Flni'em“#e 15F3~’6‘?ﬁ’é°(1@§)ﬁﬂiﬁ§ﬁ’é‘é ip ptinued fgr| 4 hipurs, affer 4Bich thaz ol -

yLsul fanyl) phei nsed 60% SOdI um
hydride (1.16 g)’%ﬁa{%ﬁg‘? %3? ‘fﬁ%‘f‘?r%?ﬁ%;%h Q“R‘trﬁ?e'@?gﬁ%@g%é%‘%}g added a

sol ution of 3- reepeaiedeguaongsodinmyhioarbgnate. The orgepic layer is sehiaratst bnd vashedr ni de (20
nL) dropwi Se. AfigrEAS) ahd ek #h senskndd d4REcRs Gt LRRE ARREir; in

di et hyl f or mam de %9 m.) was added, ﬁgnd tﬁfeﬁﬁrt{eact?on m x'%guc% was stirred
at room t enper ataahjeirciue M@%ﬂw solvenhewaa@ra@ﬂ@d the redBudiopurified by sifica

Hydr ochl orj.c- aci d. (100 nL gg nd the solid was, caoll ected and
dried. A 25 sec FEs? §£¥1aﬁrﬂ“% el“'ﬁ‘?“?%%"“?%??@\?é Wsopd 0P ¥st al | i zat i on
fromthe nother 4%ict ober 2004 wo 01170741 PCTItJS01/0265" -48- liquors.
To the conbined solids was added di chl oronet hane (300 nL) and 1 M sodium
hydr oxi de (200 nlL). The di chl oronet hane V\Iﬁ'aEsA‘further extracted .with 1 M

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

15
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.



sodi um hydroxi de (100 nL). The conbi ned aqueous phases were extracted with
dichloronetllane (2 x 300 nL) then acidified to pH =1. Th8 Q0hes 2084 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 ur®AoYP?H® nli). Fol |l owi ng renoval of the catalREFUSIHRE’sanpl e was
concentrated to dryness to yield the desired product (1.7 g), Ms:

MH=, 192.4; ME-, 190.0. 8-Cyclopenryl-5ggethyl-3 [4-(1H fl,2,4]triazol-3
yl sul fcnyl) 10 phen Ianinoﬁi 8Hpyrido[ 2, 3-d] pyri mdin-7-one. This
conpound was pr eﬁag' NeOF-&83 TEA: Caled C, 50.21; H, 4.54; N, 13.08. Found: C, 49.83; H,
IFL[1,2,4]triazoh§%: I?P$fanyl)-phenylanine and 8-cycl opentyl - 5-net hyl -
2- met hanesul f nyl -~ I~m“do[z,s-d]pyrim'din 7-one by the procedure of
Exanpl e 15 to give Conpound 223. 1HNVMR (D6-DVSO: 8 1.58 (2H, m), 1.75
(2H,"m, 1.90 (21-1, in), 2.2 (2H nmExARmES3H s), 5.82 (1H m, 6.20
(1H, s). 15 7.4 (2H d, J =9), 7.73 (2H d, J = 9), 8.85 (1H _bs), 8.82
(1H s). EXANPLES-Eromg-Sexrlopeniliivnptivkimethylsylfanyhr8pyridol srdlppeimidin-n_ |~ ' y|
plieiiyla)ngao)-7oRe-dilrydro- pyrido[2,3-d]pyrbnidine-6-carboxylic acid
met hyl ester (Conpound 224) 0 0 H 20 _

4-[ 4(6-Brono- 8-cycl opent yl - 5- net hyl - 7- oxo- 7,}83di hydr o

pyrido[ 2, 3-d] pyri m di n-2-yl am no) - phe < ph i ne-1-carboxylic acid
tert-butyl ester (300 ng, 0.515 mmol), (23 nyg, 0.05 mmmol),

1, 2- bis(diphenylphosphino)-proﬁ&ﬁ&s_ , nrnol ), and triethyl an ne
(0.1 S, 1.29 mmol) were conbi ned 1 n net hgnol and pressurized to 500 PSI
in 6 Cctober 2004 WO 01/ 7074/ PCT/US ) 1102 -49- CO gas. The reaction

m xture was heated to 100C and stirred for hours, then allowed to cool
to 24C. Evaporation of the solvent, followed by chronmatography

&-Cyclopentyl-5-methyl-2-methylsul fanyl-8H-pyrido[2,3-djpyrimidin-
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.



on Si 02 (4510-50% Et OCAc i n Hexanes) gave a yellow oil. Thig was
di ssolved in CH2C12 (10 nL) and treated with 2 M HJ in dP&dishe &PREr (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 waoosmhydr ous di ethyl ether and filtered to gcwesvidassstitl 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, 2H), 2.14 (br s, 2H), 2.30 (s, 3H),
3.18 (s, 4H), 3.27 (s, 4H), 3 76 10 (s, 3%), 5,8 (s, 1H), 6.96 (d, I = 8
Hz, 2H), 7.53 (d, J 8 Hz, 8. 85pxamMPMEs 9.04 (s, 111), 9.97 (s,1 H).
EXAMPLE 18 The f ar, sentlal according to
the procedures @égﬂ-glgf?o,pﬁptg? Sf(f}{%e? g?’é“&@’ﬂ"!‘ﬂ? at ed in Schenes
1 and 2: 15 (a)pﬁdﬂyﬁkﬂmﬂﬁiﬂ:—l&wﬁet hyl 2-(4- piperazin-1
yl - phenyl am no) - 8H pyrido[ 2, 3- dl pyrimdin-{;0ne trifluoroacetic acid salt
(Compound 1), top X215C (dee); (b) 8- 3
(1- Met hyl et hyi ) - 5- net hyl - 2- (4- pi pcrazi Ayl am no) - 8H pyri do[ 2, 3-
d] pyri m di n- 7-one (Conpound 2), np. X235C [|dec)j; 20 (c)
S-Cycl opent yl - 5- et hyl - 2- (4-f | uor 6-3;~ Mt hyrky | ani no) - SH pyri do
[ 2, 3-d) pyrimdin-7-one (Conpound 3);
8- (1- Met hyl et hyl ) - 5- et hyl - 2- (4-fl - 3- yI phenyl am no) - SH
pyrido[ 2, 3-d] pyri m di n-7-one (Co 4);

met hyl phenyl am no) - 8H 25
d 5); (f)

8- Cycl ohexyi -5-net hyl -2-(4-fluoro -
pyrido[ 2. 3-d] pyri mdin-7-one (Conpo

8- Cycl ohexyi - S- et hyl - 2-[4-(4 pr gpangyl pi perazin 1 yl)phenyl am no]-8H
pyrido[ 2, 3-d] pyrimdin.-7-one (Conpougd 6); (9)

8- Cycl opeut yl - 5-met hyl - 2-[ 4-(4- propz!}hoyl pi per azi n-

1-y1l) phenyl am no] - 8Hpyri do[ 2, 3-d] pyH m din-7-one trifluoroacetic acid salt

30 (Corrpound 7), mp 235-237C, 6 Cctaber. 2004
6-Bromo-$-cyclopentyl-5 -methyl-z-methvlsulfanyl 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).

Ca3Ha7NgOBr 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 |



WO 0!170741 PCCl USU 11112657 -50- (h) 8-(1 Methylethyl)-5- gﬁﬁ%ti % B
4- propanoyl | xpera2| n 1-yl)phenyl am no] - 8H pyri do[ 2, 3-d] pyr f 0 %ne
(Conpound 8);- (i)-
8- Cycl ohexyl - 5- met hyl - 2- (4pi perazi n-1| -yl - phenyl am no) - SH
pyri do[ Z3- d] pya smi7di n- 7- one (Conpound 9); 5 (j) PCTIUSHANRGS?
8- Cycl opentyl - 5- met hyl - 2- (4pyri dyl phenyl am no) - SH pyrido[ 2, 3-d] pyr
i ani di n- 7- one (Corrpound 10); (k) S-(1 39.
Met hyl et hyl ) - 5- net hyl - ‘34 pyridyl phenylam no) - 8H-
pyri do[ 2, 3-d] pyrl m di hCycensatylemivagauathandsilfanylpyhimidine-5-carboxaldehyde

8- Cycl opent y! - 464%:1{16‘1 §dﬁ§a¢a@ﬁxauramd&mrw % 10
pyrido[ 2, 3-d] pyri r(pi g}’ 5 trifluoroacetic ag;bgﬁz&?éle “‘S‘ﬁj 12), np
>195C (dec) (m ﬂ1en cooled wnhanlce bath. To this clear solution is slowly added methy}

8- (1- Met hyl et hyl hénm&mﬁeﬁzk'rﬁ@iﬁﬁhﬂﬁQYMﬂ'eth% Mhd }RANRRYE S R
8H pyrido[ 2, 3- d]p &tﬂ@ one . >227-229C, (n)

d
N-(1-{4-[ (8% cycl %ﬁ%mﬂsﬁawﬁmckﬁdm@zw] 15
pyrimdin 2-yl ))ambmbfﬂamm;éd}aquﬁmﬂu&cﬂhﬁdc)m3m3nﬁbrﬁmhy$Meanar ni de

Co d 14); - 5 th
(S- ( rer?rg'?hyl e% hyl )& oxof}%}#ﬁm[ °lag§f ofefmﬁteﬁ]“"dlﬁfl?q“f‘ﬁ"a FEIS v 1)) ani no] phen
}  pyrrolidin-3- yk@aﬂﬂsaﬁpﬂrﬂtﬂhstﬂb Theagvanbinedbdrgdnicdagparedy ak&)hwfh(brme(p)

8- I tyl 68 obed mhbh
pyﬂ/go?geg )é] pyrlﬂga}%gyamg?g% e e?ﬁrgmﬂ%%k‘g&%wd mggip%gggﬁ?q‘}m) q/cl ohexy
ng et h[ylzwg g]?:m@mggkmmﬂedmpowmwnmom)lmmth Chyl)-

rido[ 2, 3- | e Y r e
ooyt 2 3 chRUPATHE T A EEME Rl of i daf Sl
pyri dof 2, 3- d] pyr bapds, ﬂﬂ)?agame@@,murcd.waxm 1@)6&@(‘(&%%5#@,
-fluoro-5-nethyl - En(3 chl or o- 4- pi perazin-1-yl -

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



phenyl ani no) - 8H pyri do[ 2, 3-d] pyri m di n-7-one (Conpound 19), (ﬁ&gb 2004
S-Oyel ohexyl1-6- fl uoro-5-net hyl - 2- (3- chl or o- 4- pi per azi n- 1- §|2ctober

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 pyrido[ 2, 3-d] pyri m di n- 7-one (Conpound 20); 6 Cctober 2004
wo oi n4741 PGHobiii141265' -51- (v) 8- Cyclopentyl-5 PCT/USH/02657

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

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

Met hyl ethyl) 5- et hyl - 2- (3-chl or o- 4- rmrp‘ﬂg‘lln 4 vl - phenyl am no -8H
pytido[ 2, 3-d] pyr (40 §ir3; P (1o 2,022,

- met hyl - 2- (3-chl E)ro 4- m)rg%gl i n- 4-yl@g6§2v amdg)éhﬂai—l pyri do[ 3

d] pyri mi di n- 7- on3H) €47A63 froh lm)ssx(y)lm,qgn(sdnnﬂﬂsM+1)zszz

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

| - 5-met hyl - 8- hydropyri di no[ 2, 3=d] pyrl@éﬁ"@ PZ‘ one (Conpound 25); (z) 2-({3
chl oro-4-[4(3 nopholin-4-yl propyl) pi {7 ]9phenvl }am no)- 10 8-(1;

met hyl et hyl ) -5 - sa€hdioplenBi-Srycadphy-miediylsolfinyBHippydo{23-tipyrinfidincorieConpound 26) ;
(aa) 2-({3-chloro-4-[4-(3-norpholin-4-ylpropyl)piperidyl]phenyl)annino)-
8-cycl ohexyl -5 met hyl - 8- hydropyri di no[ 2, 3- d] gi m di n-7-one (Conpound 27);
(bb) 2-((3-chloro-4-[4-(3-piperazinyl i peridyl]phenyl)am no) 15
S-cycl opentyl -6- fl uoro-5-nethyl-8-hyd py[ldi o[ 2, 3-d] pyri m di n-7-one
(Conpound 28); (cc) 2-({3- chlor¢ﬁﬂ‘%1

pi per azi nyl propyl) pi peri dyl ] phenyl } afi no) - C

8- (1- met hyl et hyl ) - fI uor o- 5- net hyl - 8-h ydrl di no[ 2, 3-d] pyrisnidin-7- one

(Conpound 29); 20 . (dd) 2-({3-chloro -4- 3
pi perazi nyl propyl ) pi perl dyl ] phenyl }am no) - &=ctycl ohexyl - 6-fl uoro-5-nethyl -8

hydropyri dinof 2, 3-d] By {ndg E) Hasg containing tetrahydrofuran (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): 3 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).



(Conpound 30), np X80C (dec); (ee)
2- ({3-chl oro- 4-[ 4- (3- pi per azi nyl propyl ) pi peri dyl ] pheny1) anP fipfeber 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 perazinyl propyl ) pi periidyl]phenyl)am no) $-(1-nethylethyl)-5 -nethyl-8-
hydr opyr i di nofwgei pyri m din-7-one (Conpound 32); (gOdcrushindos

chl oro- 4-[ 4- ( 3- pi perazi nyl propyl ) pi peri dyl ] phenyl} am no)- 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 opeatyl -2 -[4-(pi perazin-1-yl)- phe‘fﬂfl am no] - 6-fluoro-5 nethyl -SH
pyrido[ 2, 3- d]pyrlmd|n7one triqumngmte(Conpound 34), np

254- 255C;, 6 Cct 033({;‘ 004 1707 1 PCT/ -52-  (9g3) 8 -

Cycl opentyl 2- 1‘?“’ L ’Srdé‘ﬁ‘ﬁ"'ﬁd""?'"'"e

met hyl - SH- pyri do[ 2, d] pyt| mdin-7-one trif Hor oacet ate (Conpound 35),
ni p >200C; (hh) 3

8- Cycl opentyl - 2-[ 4- (3, 5-di et hyl - pi per
6-fl uoro-5-nmethyl-SH pyrido[2, 3- Q:]] perm -one hydrochl ori de
(Conpound 36), np >220C;, (ii) 8 Cvi: g fluoro-4 piperazn-1
yl - phenyl am no) - 5- et hyl - 8H- pyri do[ H 3 d] py?i m din -7-one (Conpound 37);

) - phenyl am no] -

(ji) 6-Brono -8-cyclopentyl -2- [4-(3,5-dine pi perazin 1 yl)- 10 .
phenyl amino ]-5-nethyl -8H pyrido[2,3-d] pyr di n-7-one hydrochl ori de
(Conpound 38), nmp>230C; (kk) 8- Q/cl opentyl -6-fluoro-2-(3 #luorO4

pi perazi n-1 y |- phenyg§-aypelbpcag)-5 nﬁhﬁﬁl—hyﬁylﬂfanyllmlpﬁ&{o{?z Bdpmitin di n- 7I oneI
( Conpound 3 ) ent | - %ﬁf ro-4 - |pera2|n -y
- phenvl ani nd) - 1?1%“ ?)e‘%ﬁ%é‘ﬁn@/lﬁ ks 9dT ?Filﬂfiﬁ&?mﬂﬁ ( Conpound 40) ;

(15 mL}, and (:i:)-tran.s'-2‘-(phenvlsu1fonyl)-3-phenyloxazmdme is added. The

reaction mixture is stired at 24°C for 12 hours, and then the solution is passed

through a silica column (2% MeOH in CH2Clb) fo yield the titled sulfoxide as a

white solid (0.67 g, 64%). 1H NMR (400 MHz, DMSO-dﬁ) 8 1.53-2.19 (m, SH),
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,

ON 0
é

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
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



mm) 8-Cycl opentyl - 2-[4-(3,5-di nethyl -pi perazin-I-yl)-phe :fr%: 1 nQl. -
-met hyl - 8H pyrido[ 2, 3-d] pyri m di n-7-one hydrochl ori de (Cg g@?&%b% (nn)

(
5
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- 4awpepwrdzi n-1 yl - phenyl am no) - 8- cvcl opcnt yl - BeHUSAH2ER?
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-1|-yl-phgnyl am no) - 8-cycl opentyl -
5-net hvl - BH-pyrido[ 2, 3-d] py-rim din -7-one (Conpound 44); (qq) 8
- Cyel opentyl - 5- mmm@mwgmﬁemﬂqdwdtﬁhwwwﬁwm 25
pyrido[ 2, 3-d] pyrim one.tr cet ,,Cﬁgﬁﬁ tip
227-229C.  (rr) ?%%@“6‘6@ W e acliBhRACE'3 blasehy Elo6vhz,
- met hyl - 2- (4- nor pbﬁ!lgu)r&mS\(k meénytsamﬁmzmpymdupzn (s,d]{pyrl m di n- 7- one
(Compound 46); (ss
cycl opentyl - 5- mef-fR fm Z‘H?'A’-s%‘inpﬁaﬁwétswm ﬂ)ﬁbﬁ;}%ﬁﬁﬁbf 90(d,2
8;# %r } flo{ 25 34d] pyz-r/ﬁml(d;lm} 747 gnm)(m@mnar\gsmﬂms(ugsﬁ)c Jﬁcﬁg&l[:azz@gnt yl
- uor o- 4- - nor phol i n- en = I pyri do
-d] pyri ni di n- 7- oﬁ‘81¥ St %’)" ‘%"‘@1{"8%%‘ JJZD% Wl na741  PCTI USU
| A12657 -53- (uujcid/dichloremethane to give (Compound 1). Mp >215°C (dec).
8- Cycl opent yl - 6-fl uor o- 2- (3-f 1 uor o- 4- nor phol i n- 4-yl - phenyl am no)
5-nmet hyl -8H pyrido[ 2, 3-d] pyrimdin-7-one (Conpound 49); (vv) 6-Bronop-S-c
ycl openty3 2-(3-fl uor o- 4- nor phol i n- AEKAMPLELRY | ani i no) - 5- met hyl - SH-
pyndo[ 2, 3-d] pyri WCEblﬁieZgrpﬂ-@th_"@Wp&uﬁﬂ}LplénﬂM:a)-8H pyridof2,3-
2-(3- Chi or 0- 4- o olin honyl anni no ) - 8- cycl opentyl -
5met hyl - 8HByr | dﬂﬁ’l 691‘1('9?’5?’13“"}”(9 (Conpound 51); (xx) 2-(3-Chloro-4-
nmor phol i n- 4-yl phenyl am no) - 8- cycl opentyl - 64 | uor o-
S-met hyl - 8H pyrido[ 2, 3- d] pyrilnidin-7-one {Conmpound 52); (yy)
6- Brono- 2- (3-cht oro- 4-norphol i n-4-yl no) - S-cycl opentyl -

5\NJ\N O
. N : -
e

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 guenched 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.



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 pgééeﬁ#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, 2vouwBtsmor o- et hyl ) 15 pi perazin-1-yl]-phenytamisngj8H
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 perazin-1-y!] phenyl am no} - 8H pyri do[ 2] é d] pyrvni di n-7-one (Conpound 56);
(ccc) 8-Cycl opentyl - SIr(émybpeaw{aﬁmp-Q—:ﬁeﬂiypuwI@mm&: wl)-.;pbpmawl-()m pi peri di n
1-yl]-phenyl am no %Li% (5%%‘]9 oN tr| I cetate
(Conpound 57), np)‘g‘gg%i)&é%&etg g é{l@gﬂ%’gm&im prf’ ¥ uolfog?@ar%t hyl
2-{4-[ 4- ( 3- pi per aki hmmODwaswselpﬁ l;ltollpnp@f)mélaﬂwv{bmyh]anganeseawomde
phenyl am i no} - 8H d@ia’zmﬁ J!HM‘EH@:EMB (Y sTelVaTc >230C,
(eee) 6-Bronp-8-c pentyl OIg net hyl - [4- (3 pi perazf%ﬁ%ﬂf;lamﬁgopyl ) -
pi peridin-13l]- pg&ﬁ‘ﬁ‘?ﬁ% rogahtWPﬂt&JPrzl @owfg}mewamasm Orf(ﬂ@t)rrpound
59); ((jf f tl) 8I ]Cych ﬁﬂ{:aélanémm defitelp ﬁﬂ'ﬁemﬁéx@dﬂgﬂwgén%m%oﬂpyl d 60):
pi peridin-I-y en rimdin-7-one npoun
(ggg) 8- Cycl opent‘{ﬁ"“‘%“’ nb&ﬁ%ﬂ';“ﬁ%ﬁg‘g“& °f14§){9§’ﬁ‘b’? bhol i n- 4-yl -
propyl) - pi peri di n-1-yl J- phenyl am no) - 8H pyfido [ 2, 3-d] pyrim di n-7-on€e 30
( Conmpound 61) 6 Cct oB@@@@@I-MWWMWWQGBWJWWW%M} 6- Br onn4
-eycl opentyl - Al Ab13a iRk Rich | n-1
yl]-phenyl am no %}—éi}%écr’%c{l’ )| él@ ﬁ%kpyr?in?gmﬁ)“%%%h%{d%ﬂn%g%ﬁ f) (iii)
6- Br onp- S- cfcl op whichiwapadded tighydpy | ) - 5 pipcridin
-1yl J- phenyl am nﬂ%sﬁﬁbﬁd&&&dté{@ 0531L%(ﬂixﬂiﬁbb.@h@bd%tn?g&ﬂ1%@&[6%&’ﬁﬁt@e3) :

reaction mixture was stirred at ambient temperature until everything dissolved. A

solution of the 1-(4-cyclopentylamino-2-methylsulfanyl-pyrimidin-3-yI}-propan-

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 temperatute 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 MgS8Qy, 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,



(ji1) 2-(4-{4[3-(3-Am no-pyrrolidin- 1-yl)-propyl] -piper
phenyl am no) - 8 cycl opentyl -5-nethyl-8H pyrido[ 2, 3-d] pyri nb%qji‘)be’f)ééh%
(Conpound 64); (kkk) 2-(4-(4-[3-(3

Am no-pyrrolidin-1-yl)-propyl]-piperidin-I-yl} 10

phenyl anm no} 8W&PEMHdent yl - 6-fl uor o- 5- net hyl - 8H PCT/USOL/02657
yrido[ 2, 3-dJpyrimdin-7-one (Conpound 65); (1I1) 2-(4-{4-[3- (3

Ami nopyrrolidin-l-yl)- propyl]-piperidi _rgM_l v1i}-

phenyl an po) - 6- br onp- 8- cycl opentyl -5 -nmethyl -8H pyrido [2, 3-

dj pyri m di n- 7- oné. 65{@@@“4'%?90{1&@)’1)&% were dissolved in DMSQO

S- I tyl - - d

Ty 1] - pheny! am né s anEbeat ogfots B PEistS: The lon Bishle s coBHES mesbrmpounc
67); (nlnn) S- Wcmmwwmm{ﬁn&ﬁwm%c[%d@gﬂcpmﬁn- | -y

| -

- ylo]r Ogﬁe%w gh??:]g%hg{&nbtmmfthmgﬂeé%gﬁog %frf)ﬁufaﬁ‘lo%ﬂq-c?{'c(%'gmzo ( Compound
68); (coo) 8- Brom&omfmgo@ﬁamiob?m{eawhichwﬁpﬂrﬁbébﬁc@merazi n-1-yl - propyl) -
pi peridin-|-yl]j &B%y ntg}y;c?‘-tﬂgsgr %Ictasay ri dl%&)’l%()%!?%/r)' nzi di n- 7- one

Conpound 69

(8 Q/rrglopentyl) 2{3f|uoro4£4( phol i n-4-yl -propyl)- 25

pi petidin-1-yl] phenﬁfcé’ﬁ’if’w ‘%“Mtﬂﬂ?%%frﬂﬂbﬂ{@lm@}’-ﬁ{fz| ni di n- 7- one
(Conpound 70y ; %-.d]&tﬁbmmwbs5?4.[3.@@;&5&5&?5-@&%07" e [4-(3

mor phol i n4-yl - propy plperl di n-

] - phenyl ami no} - 57:#Eib -nﬂénﬁjyﬂﬁf@%ﬁ?q{ﬂ]ﬂmneﬂ@@mm 71); 30

(rrr) g Br i:oml? Qﬁf&fel? testbrv?as Gﬁsoidemrcﬁchfo&&mﬁﬁ?ez M%ﬂ%dtﬂﬂﬁhé&acafcopyl)
i peridin a Ot -Q- r.l ao rimdin-7-one
b pound 72) - Gt Do Vot s Wi et chson Spbre for

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,
DMSO-dg): 6 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-Aceg;l-pﬂ)eraziu-1 -yplj-phenylamino]-8-cyclopentyl-5-methyl-SH-
pyridof2,3-djpyrimidin-7-one (Compound 198)

wTj\
N){‘N AO

3 O

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



-55- ( sss) 2-[4-(3-Am no- pyrrolidin-I-yl)-phenylan no]-8- %‘i{g@)ent%
5-nmet hyl 8H pyridoj 2, 3-d] pyrimdin-7-on e (Conpound 73), )
(ttt) 2-14(3 Amino pyrmidin-1 vyl)-phenylamno ]-8-cycl opentyl

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-wgnvotaidin -1 yl )-phenyl am no] - 6- brono- 8-scyakopest vyl -

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 no]_48-cycl opentyl -5- nethyl-8H pyri
do[ 2, 3-d] pyri mi di n- 7- one (Conpound 76); ~*Twww) 2-[4-(3- Am nopyrrolidin-1
yl)- 3[f2I go(rj]o ph@bdod@nima]mﬂl&)aczeﬁe&meﬂi%ﬂdsﬁﬁhum) @héatel Rt 70y¢ fo8H

pyri do pyri n XXX

2- [ 4(3- Ami no- pyrilgi‘ ﬁtW")’n’% &f@ﬁw‘ PRsfdfed pnd hesting was

? )cy)cl gpat?/l 5- W%@m@{%dﬁm@@aw&f&mmﬁ) 7513)5
cl opent e tri or o- et rd.no

pgr%/ol i din-1- f/)l 1¢ °3%?e%ﬁf)yrl g‘%f? @em? Wdﬁ“ﬁ“?xﬁﬁ

trifl uoroacket at ean(eGbﬂpbmhdve?MgSOmﬁﬂﬁmﬂ@lqm&manon foxyzap gave an

8- Cycl opent yl - 6f | uor o- 3- tri uoro-
et %I ampno)ypyrrS’i"’F E &g‘fﬂ]‘x’bﬁ?éﬂé?daqgﬁ"ﬂ%‘}“hgﬁf’ Y ® VEAYFIOW ni i di n-7- one

(Conmpound 80); Zﬁblﬁa(aa&)g,eﬂ?%} Mpe6B263rCl opent yl - 5- net hyl
2-{4-[3-(2,2,2-trifluoro- ethylam no)-pyrrolidin-1 yl]-phenylam no}-8H
pyrido[ 2, 3-dl pyrim din-7-one (Conmpound 81); (bbbb)

2-[ 4- (3- Ami no-pyrrol i di n-1-yl)-3-chl FAMHEIM ami no] -

8- cycl opent vyl 3 v r roacet at e
255y( Coﬁp ou%d > Bk grtsm%b{%wohm&:?n ifindtomdth Jm%}#b:wm 1A el thihn bR

. Ani no- pyr #®l i di W"@"’E‘H%ﬂ&%ﬂé’ﬁﬂ’gﬂlﬁ'&m in-7-one (Compound 216)

8 cycl opentyl - 6- fI uor o- 5- net hyl - 8H pyri do[ 2, 8- d) pyri m di n- 7-one ( Conpound
83), np 221C; N/I 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)-



(dddd) 2-[4-(3-Ami no-pyrrolidin 1-yl)-3-chloro-phenyl am no}- iﬁ{oggu;SO
8-cycl opentyl - 5-net hyl - SH pyri do[ 2, 3-d] pyri m di n-7-one (Co oung" 9,

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- et hyl - 8H pwoqaepe, 3-d] pyri m di n-7-one ( Conpound 85) pcTr(duiAde@=[ 4- ( 3-
Am nonet hyl -4-trifluoronethyl-pyrrolidin=l-yl) 5 phenylam no]- 8-

cycl openty] - 6-fl uoro-5-net hyl - 81 pyri do[ g 3-d] pyruni di n-7-one (Conpound
86); (gggg) 2-[4-(3 Am nomethy]-4-trifluoronethyl-pvrrolidin-Iyl}

pheny| s. m naj - 6- thiupmemethybpyeolids ﬁylme&yl]-carbamxc acid tert-butyl ester and

tyl - 5- et hyl . (1 bhbh)
2-[4-(3- Tr|fIorog¥hylan1%%ﬁg%ﬁmgh rroI|d|n H@ ;mﬁ&hhfégmm

8- cycl opentyl - 5rrgvRied angdep @%@[ﬂ@@naydﬁwheﬁm ¥amplohle ( Conpound 88) ;
(riii) 2-[4-(3 ko 05 a8tLh 1oL K din-1-yl) phenylam no]- -
8- cycl opent yl -6(?Fﬂoro %ﬁb ?ﬂgFESprrlg%[%ﬂge %#%yrlnldln 7-one ( Conpound
89); 15 (jjjj)-2-14(3-Trifloroethylam nonethyl -pyrrolidi n-l yl)
phenyl am nols- 6- brono- 8- cycl opent yl - Exawipnglis8H pyri do[ 2, 3

orelopentyl -5 [ QRGBS HRIVE R Alolms ettty
- met hyl - 8H pyr i Gabmdninb 8 pyiida2)3-dpyrimide:- hyd(Gslhpaiiadez) Conpound 91), 20
np>|SOC (dec); (1111) 8

- Cycl opentyl - 2-t 4- (3, 3-di net hyl - pi perazin-1- L)-phenylanino]- 6-fluoro-5
-net hyl -8H pyrido[ 2, 3-d] pyri m di n-7- oneNT und 92); (mmm 6-Brorno-
8-cycl opentyl - 2-[4- (3, 3-di et hyl - pi pen o Phenyl am no

] - 5met hyl - 8H pyri do[ 2, 3-d] pyri.m.din 7;9Q? hydr ochl ori de
x

4-{2(4H-{1,2,4]triazol-3-ylsulfanyl)-ethyl]-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-



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

methyl . 2-[4-(3,3,4-trimethyl piperazin-1y1l)- phenyl ani nof Qﬂ@berzoo‘l
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 ami no] -SR"¥4P#4do[ 2, 3-d] pyrim din 7-one (Conpound BBYUSNBREST pppp)
6- Brono- 8-cycl opentyl -5-nmethy | 2-[4(3,3,4- trinethyl-piperazin- 1 yl)-
phenyl am noJ- 8H pyri do[ 2, 3-dj pyri nrudi n-_f, one (Conpound 96); 6

Cct ober. 2004 wo otno7 4i PCT/US01/ 0267 -57- (qqqq) 2-[4-(4-Acetyl
piperazin-l-y I)[IMWW@Mﬁp%Wm(Bﬂlﬁétghgnid-teﬂimppymdmﬁi 3-d

|md|n7one e I 1yl)
]-BKrenyl am no]j - 8- (cycl open{t'&%tloglﬁil %rﬁ&gﬁﬁﬁwg‘aﬁ%r}? L'g%&éi"{;;yu m din
7-one (Conpound BEfure Bayggoled mdBomiveptsemayed @[VAGU(O41 Mcetliptn-hydroxide

erazin-1-yl S
O S b N s R

(4-4- (2- 1§ dr bx@>A )k fodsmss’elpmet@ﬁms)maﬁ @#vrtheﬁrstemcuon The

1-yi]-phenyl ani n%he&s 15 b2 Wds a ik Lol 21 é:d@;u&&amqmg%ﬂ 10 (Conpound
100), np 156-159 (uuuu) 8- Cycl opentyl -6-fluoro 2

«{4-14- (2- 1] ydr cseate{drplorometivang (3 (hy # ML, The pembined ethyl | - pheny! ami no

} - 5-met hyl - 3H- %M&Mm&bﬂa%ﬂdmw@ww%émeaéwvw

6- Br onp- 8- cycl opent 4- é hydr gx3- ctk t) =di met hyl - 15

pi perazin 1-yl] “H’l‘i’éﬁ'ﬁ;’f“&‘gﬂ?%?h “ﬁ%&ﬁﬁ@“&@fﬁ% 4&6‘?26‘34&] 188%8 m di n- 7- one
(Compound #02); Keasgy Oon&n@;tﬁhn&ﬁﬂia'fapﬂm;ﬁmﬁﬁa&ibbs Ael@di Compound 222

per hydro- 1|, 4-di azepin | am_no) - SH pyri dof 2, 3- d]p rimdin -7-one
hydr ochl ori de (d@r%ﬂ)a}]hﬂ (dﬁ_DIXISO) 5 1.58(2H, m), 1.7 (2 m),188(.. , m),

2.2(2H,m), 2.38 (3H, 5), 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



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

f1 uor o- 5- et hyl - 2- (4- per hydro- 1, 4- di azepi n- 1-yl - 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 opemenymsb- et hyl - 2- (4- per hydr o- 1, 4- di azepi n- pcrysmmgenyl 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 pl_ggram n-1-yl)- phenyl am no] - 8H
pyrido[ 2, 3-d] pyri m di n-7-one (Oorngound np 211-213C;, (aaaaa)

S- Cycl opent y] - 6- f Hayersoloshereambyed {IWV(SAddﬁdlh’glbmpctpme@Omn)-ayd M

pheny! ari no] - 8H Puauindfhibuide BDOML], ﬂé&&lo?ci_lnﬁfhgnétgas'f% m&&ggm Ry (bbbbb)

6- Bronp- S-cycl opent yl - Snet h y p! per azi n-

- e
phenyl ani noj - 8H pSpAierdpdroxide( IB‘}/P{-}’M"&W mﬁ?r/Pé ugoChPhoeAs e EBBcted@vibc t ober 2004

wo 01n0741 PCT! iafickdRatfiaie (2 x 9 mif tiek scidifiedBo pH = 1. The solid form.
- Cycl opent yl - 5-fret hyl - 2 'ig S,met hmmperhydro 1 4d|a esm =y ﬁd)“phenyl anm no

- 8H pyri i do[E3- d)ﬁs’i}?‘i‘%ﬁhaa Hﬂeﬁ‘%ﬁé thesivabrazrae daystive ( gsl'ggsmoqmw)s ( ddddd)
8- Cyci opentyl - 6 Mwwm@m&m&ke?mﬁﬂy&%%%ahﬂ% {180 md).
|

1, 4di in-l- | di n-7- Co d
110): (c6eoe) b HORBErRYRbHE R Be \raszoqcaaq?e%#&w oA o

1, 4-di azepin-1 ylweﬁﬂsﬁdwrmmr(mk},mmm-lldm9m @aoy/r i m di n-7-one ( Conpound
111); 10 (: } {4j4-(8-Cyclopcntyl-5- nethyl-7-oxo-7, S- dihydro-

%(r) iﬁgghﬁd 1<i|]2|)0yr i midi @-C‘J@Ioﬂénﬁlﬂhgt?t)w]-’%?m iz W&%b&rf:}m%' }-acetic acid
phenylamino]-8H-pyrido|2, 3—d]pynmzdm-7—one. This compound was prepared
from 4-(1H-{1,2 4]triazol-3-ylsulfanyl)-phenylamine 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



(99999) (4 (4-(8- Q/clopentyl 6-f1 uor o- 5- met hyl - 7- oxo- 7, 8- di hydr o-

pyrido[ 2, 3-d} pyrirnidjn 2-ylanino)-phenyl ] - pi perazin-1 ylI} é&%@bqﬂ&@ﬂd i's
(Corrpound 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 (ConpouW@WAW4t: (jiiii) 8-Cyclopentyl PCT/USO1/12657

-5-net hyl - 2- (4-{4-[3-(1Htetrazol -5-yl)-propyl]- 20

pi peridin-I-yl}-phenylarriinol-SH pyridgp2, 3-d] pyri m di n-7-one ( Conpound
115); (jjJjj) 8-Cycl opentyl

- 6-f | uor 0- 5- met h{P-gs. GF@@BWW@F#@NK@Blﬂwaudsﬁrrcd&b’ﬂxlhourp,emmdl n-1y1}

heny! BH d 116): 2 kkkkk
6 B omo- 8- oyel op%"’yﬂﬂ‘%ﬁ“’%‘m‘f’?x"ﬂ?ﬂ P et BIRAIRY copdiarByy, | |
Pi pe-ridin-1-yl }Onﬁlﬁhlﬁ‘yﬂ“/a-wfﬁ OAQHHP}MM&?&)&HMWMOHW&MWQ ( Conpound
117); (11111) 8- 4- 4, 5-di hydro- | H

I 2?4 5 [ azol) %&Lﬁﬁ%ﬁbﬁ"ﬁ? @F‘%Mﬂﬂap“gﬁ(%r“rﬁ{“‘ihf%mﬁ! P“&er)rﬁzwla% n(r)? 3H 30
pyr | Sgﬁlfogwyr;@ggm K-~Rite pleSpnmemated Addr stfinP ik 9B6irs 200 WO 01/ 70741

6 Oyo- | opent yl - SISTPHBYE: 9 ROV fesvempriad Toasesides vas 5-swspempdivo. | H 1, 2
(A-Lriazol - 3ybul dugebis ety bherang lterdd - hveyekidadi@ipiitad 8Yellow soli

8H- pyrido[ 2, 3 d) 3yr| m din ne nmpound®114); (nnnnn) 6-Bmmop 8-
cycl opentyl - Eﬁg}‘}g) mp '(92{2351% ﬁé‘u\ﬁ* &DMSG) ﬁ}éﬂ@r seZH)H.71 (br s, 2H),
124tr|azol 3 0) - SH-
pyrido[ 2, 3-d] py%lli %ﬂ%@ﬂ?&o)nzg ﬁﬂ[) EHH%E@ 5 é%.;}’i% Wpy‘ﬁﬁ@ﬁ -

S- Oycl opentdl - 5-(Feithys-E . 1ED, 25 Jfﬁ@%ﬂh?&@;m&mms 85 (s, 110),

12, 4-triazol e- 3- §M(5.IM|99]D(I’S’Q[}E|1 pi peri di n-1-y1}-phenyl am no) - 8H

"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;



pyrido[ 2, 3-d] pyrimdin 7-one (Conpound. 121); 10 (PPPPP)
8- Oycl opent yl - 6- f | uor o- 5- et hyl - 2- (4-{ 4- [ 3- ( 5- oxo- 4, 5- di hy§fstober 2004
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); (9qqqq)
6- Br onp- 8- cychwapmniémd - 5- met hyl - 2- (4- (4-[ 3- (5- 0x0- 4, 5- di haeEiBnimesr
1H1,2,4-triazol e-3-sul.fiayl)-propyl]-piperjdin-1-yl} -phenylam no)-8H 15
pyrido[ 2, 3-d] pyri m di n-7-one (Conpound 123); (rim
8- Cycl opentyl - S- net hyl 2- (4- {4{ 3- (5- oxo0- 4,5-di hydro-| H

1, 2, 4-tri azol e- 3- sul f @B} -Methyjestiyl)-Spratgt-2-fi-@iprobaydylpigeery | ami no) - SH-
pyridoj 2, 3-d] pyr| 124 S
8- Cycl opentyl - 1r9ujjc9¥l%y]§m&%fﬁﬁ%%?% @Mg& x@slf}pg'“fﬂﬂydro- 20
IH1,2,4-tri azol e- 3- sfi} S@Wbl)cxxifmhy]%m-pmmhyl;phyﬂy}mﬂmxw am no) - SH

yr|d0[23d]pyr| 51#8& (ttttt)
6- Br ono- 8- cycl opé’g}‘&iﬂ% dﬁ@%% E'@)S 0Xx0- 4, 5-di hvdro- 1

H 1,2, 4-triazol e- 3- suﬂJ)f &ﬁyﬂ?%‘v’b{:ylFtbﬁ;?r(ﬁ@mddlphenﬂay@o}-pﬁenyI am no) - 8H
pyri do[2 3-d] pyri 1RRin( R Py ﬁ% 25 (uuuuu)

- 5- nethyl 7-0X0-7

N-(2-{1-(4-(SCycC pen
pyri do[ 2, 3-d] pyri ni di % % YMethyis8y DSty ?(ﬂyﬁé’flﬂﬁﬂmﬂ}%t hyl ) - N- hydr oxy-

aclet am ;jel (gom)o ﬁﬂdS -)l}pyxﬁzuidﬂal Vuanebé.(;&n{.ﬂ‘}%ﬂ—-(S C d] o

ycl openty uor o - r.0 pr|m i n-

frart o) e 1o b ot i boedbbtcormoing
dimor o-

7, 8- di hydr o- pyr| d% dj(ké)"?(;“ m di n- 2-yl am no) - phenyl ]

pi peri din-4-yi } P% ydr oxy- acet am de (Conmpound 129); 6 Cctober 2004

WO 01170741 P(T/ USl 1(4) 133 @9 sthyl 8H))- T-ntethyt-2-[4-{3-aminopyrrolidinyl)phenylamino}-

(3-{1-[4- (B- COycl qpeiitilp 3-afshiiidi /ot Conlpotnd 14 2US Lh7.2200C;

(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 2-ylamno -phenyl]- piperidin-4-yl}:prop - 1lv
hydr oxy- acetani de (Conpound 130); (yyyyy) N (3-{ | So R bda

-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 (CH@OIHH 131); (zzzzz) N _ PCT/USOI/I2657
(3-(1-[4-(6-Bronp-8-cycl opentyl - 5-net hyl - #- oxo- 7, 8- di hvdr o-

pYzido[ 2, 3-d] Pytim din 2:Yl am no}phenYl k. pi Peridin-4-yl1}-propyl)N hydroxy
acet am de (Conpound 132); 10 (aaaaaai

2-(Benzof unn- 5- yl ani (b p=Gyclepeatvidisthyl-243-phlemyimespholin-4-yl-phenylamino)-

pyri do[ 2, 3- d} py fgisg ad[zi-d Cmpdia 2250 bbDDD)

8- Cycl opent yl - 2- ( oI net.ti

pyri dol2, 3-d] pyri m @ﬁ'éﬁg’é@}'»ﬁ)ﬂﬁ@ﬂl%@)chr%%@@@?lm*w
2- (Benzo[ b] t hi op b-8HApRado] 53-Qy priirdidiAl-yie-(Boipddnal2sgH 15

do(2, 3-d d d
B oychopent ]pﬁr (2 % 88@9%@@%%@%%# b phgpamino)-
223H£ gﬁ icgoLZ 3I d]?fmdmmdbﬁEMT-@mprm}@) (eeeeee)
rhazol - 5yl xﬁ éyl)pl d¥flppsoyliamino)-
do(2, 3-d
8y a/g F(E)ge g t éi p%@d@mﬂh&m&za W%@;%;%@ﬁ;e (Ctzlnpound 25),|
rido rimi
B o ks o
pyrido[ 2, 3¥d] py pyriging Ryripifip)7-one
T EAEES T s £ S A LB Sl
8- Cycl opent yl - 2- [ 4- (69352'33&@?%9? e G R g o SR ‘P )B’ﬁﬁﬁi} g”f”‘“‘%’ met hyl - 8H
pyrido[ 2, 3I d] py rstlcmlchenym-mml-(smwumpnmhom:ﬂr)l}pyx(imjdm-]-yﬁe (oraporialal20y; 0- 4-
i perazin- en 18- C
E Pret hy] - 8prr| go[zyé%g? (/)2 M ai ﬁig%g&%nﬁpﬁpﬁgg%%g@%‘?gl}(a%m)‘ound 142) np

30 234 237A¢, 8-cyclopentyl-6-flucro-5-methyl-8-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; | ; | '



(I kl kkk) 8-Cycl opentyl -5-net hyl - 2- (4- pi peridi n-1-yl -phenyl am nq) -

pyrido[ 2, 3-d] pyri m di n- 7- one (Conpound 143); 6 COctober 200§%R@er§ﬁ%47al PCT
[/ USOL/ 02657 -61- (111111) :

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

phcnyl am nol - S¥P BYI0Tlo[ 2, 3-d) pyrinmidin 7 -one (Conpound gew)smm26sTnmmmm)
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-yll-acgtam de 5 (Conpound 145); (nnnnnn)
8- Cycl opentyl - 5- et hyl - 2- (4- pi per azi n-1 -yl - phenyl am no) - 8H pyrido(2, 3
-dlpyrimdin 7-one {883} Bfoiclonenstl-3¢-Rirsmasd ollpheapdamingls-bram-240C;

(000000) 8- Cyc] opeRjIeEE-Hrib O dpyrinidi-Mhe BlofralitREC3 flp Biind
phenyl am no) - SH py?iﬁ%o 2, 3-d] pyrimdin-7-one (Caionpoundlp147)jjsj’ 10 np
254-255C; (ppppppPP>2¥-€odo- S- cycl opent yl - 5- met hyl - 2- (4- pi per azi n- 1- y1-

phenyl anuno) - SH-p yri QB{)%—@y&ﬂp@ﬂfﬂﬁbﬂi,&dﬁm&?ﬁﬁéw%eﬂﬁ%o}(ggqqqq )
2-[3-Chl oro-4-(3 -am nq- pyr I di.p-1- - phenyl am nol -8 cycl opentyl -5
met hyl 8H -pyri dof'ﬁ?‘?fg'é]“%?’ﬁ'%‘(?ﬂf J%ﬁgzﬂﬂﬂiﬂflﬁﬂ}? bideshiggds ~ 15 ( conpound
é49) - opontyi 5 o o 111 4 hyl ) - pi i n- |
1)~ phonylam no] ~aH s FESpSreRS B ot HP R e A e RO TER0F, nap
198-199C; ( sssssS8l-pyriddfX3dlppimitinyton2 (Colnpobnd3®y- phenyl ani po) -S-net hyl SH 20
& oyt opentyl b et g SRR SHPRME 052 opBRa SRR 1 i - 7 one
(Conpound 182), nphsui8gind]eB@sthyltbbipyddef}.38)pyrimidin-7-one hydrochloride
QIgl open'z >C/J|o 2-( Safbf%gmé)%ﬁg%%%%éno) 5-met hyl - SH pyrido[ 2, 3-d] pyri m di
n-7- one oun , . ;

w (kk) S-Cyc10penlyl-6-ﬂuoro-2-(3-ﬂgoro-4-piperazin~l-y]—pheny!mnino)—

5-methyl-8H-pyrido(2,3-d]pyrimidin-7-one (Compound 39);

(1) 6-Bromo-8-cyclopentyl-2-(3-fluoro-4-piperazin-1-y}-phenylamino)-
15 5-methyl-8H-pyrido[2,3-d}pyrimidin-7-one (Compound 40);
(mm) 8-Cyclopentyl-2-[4-(3,5-dimethyl-piperazin-1-yl)-phenylamino)-
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);



25 (vvvvvv) 8-Ilsopropyl-5-nmethyl-2 44 - piperaz n-1-yl- % 6
pyrido[2,3-d]pyrinidin-7-o0 ne trif |uoroacetate (Conpound g%¥° ﬁ @235C
(dec); (wwww) 8-1sopropyl -5-net hyl -2-[4-(4- propionyl-piperazin-1 yl)-
phenyl am no] -8H—nyr|do[2,3-d]pmdidin -7-one (Conpound 155); 30 (XXXXXX)

8- Cycl ohexyl WSWWIRH hy| - 2- (4- pi per azi n-1 -yl - phenyl am no)PCERsvIM2657
pyrido[2,3-d]pyrimdin -7-one (Conpound 156); 6 COctober 2004 wo 01n0741
PcT/ USO1/ 4126, 5+ -62- (yyyyyy ) 2-(4-[43(3 = Nbrpholin 4-yt

propyl ) - p=peddi n- 1| -yl cl ohex 6- f ro-5 nethyl 8H
do[ 2. 3-d dd‘\')f Crlopenygy B‘%?r?d("fg‘)‘i/’ '%@@r‘zﬂgé@
gya/clogpent y} pgr&mwmpwo[ﬁgwmﬁ cﬂn—V-I’oh@&I&np%un&«i { sul fanyl rret hyl ) -

h | am -8H [ - d L, m di ns £- Co 58); .
B Cyel openty |- 5 el %:%T%?%%&?%%ﬁﬁﬁﬁ%@m%‘fﬁ%- aithinit 2222
159) 710 (DEbbbDD) 8oy opnL e kDl LA LR 2 4t 1f g0l & —3r
sul f onyl nmet hyl ) - phen)ﬁ%‘a)rcn'ﬁ??ﬁg# oﬁ%p%?é—y%%ﬁﬁh&%%% %610137“%1' ( Conpound
160); (ecccccc )3S-mgthylyRH @opmpoped HYp- 4, 5- di hydro-1, 2, 4-

oxadi azol - 3-yl net hyl 7-one 15
()C(Jorr;:)oﬁnd 16{) édéd ddd) cy__,c| og’]gntlsi/‘lig%%h |-°2%‘§1"%&‘£’%% N
1inyEmidigefionr,

triazol -3- vyl sul $EsrhEHepmdel. Cﬂmpﬂund 52);
} 8H-pyri do[ 2, 3- d] py tyyiccirbmd-2qn ehlorb GanGPHONE-4 myenymgg%@mm_

8- Oycl OpenHX -5 ﬁet@ﬁ-ﬂ?—pjnﬁo[&,%-d zyrl_il_m}dm-']-one {do%:zpct)nll.lsd 23 sulfoyl)

(zz) 8-Cyclopentyl-3-methyl-2-{4-[4-(2,2 2-trifluoro-ethyl)-piperazin-

1-yl}-phenylamino }-8H-pyrido{2,3-d]pyrimidin-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 ]}



20 ethyl] phenylaniin o}-8H pyrido[2,3-d]pyrim di ound 163);
(ffffffi) 8-Cyclopentyl-5- methyl -2- {4- [2-(2H 1, 2. nazof«‘?é)fgg §1%PBhy! )

et hyl ] phenyl am n o}-8H pyrido[ 2, 3-d] pyrimdin 7-one (Conpound 164);
(g99g90ggg) 8- Cycl opentyi - 5- et hyI 2-(4-(2-(5-0x0-4,5-di hydro-1, 2, 4-

oxadi azol - 3- yMQM{I | - phenyl auni no) - 8H pyri do[ 2, 3-d] pyrrmﬂm&muz?st'one 25
(Compound 165); (Iihhhhhh) 8-Cycl opentyl-5-nethyl-2-[4-(3H 1, 2,3-triazol -4-
yl sul f anyl net hyl ) - phenyl am no] - 8H pyri dols4. 3-d] pyri m' di n-7-one (Conpound
166); (inure) 8-Cyclo entx_ 5rreth 2-{4-[2-(3H1, 2,3 azol -4-yl sul fanyl) -

30 ethyl J- phenyl arri noﬁ*‘lﬂ—# -‘Q""B’”ﬂljlpsyff’? Bt {4 Camephoivpgbund 167); 6

n-7-
4-t
e

Cct ober 2004 WQ ﬁﬁﬂé@&ﬁn dgm Yoytithidin-7-o
8- Cycl opent yl - h '&}ZML'ZL [ 4(5- oxo- 4, 5 d| hydr 2,4 oxangl azol -
yl)-piperidin 1 “%Pn i no}- 8H pyri do( 2, 3-dj pyrlmdln 7-one (Oorrpound

1|68) | f(kklkkkkk) 8- dQ/C[1iipqu&&ympWI-S&xétH}[lé-{Wghorﬁmﬂn%L dh 73 5

sul fan i peridi r i 'm din-7-one
%/Conpouné )188)p pi%f%f ’?ﬁl ’}5’ %/h "Haﬁ* l)’/’Tr}dgﬁﬁe'ﬁ%’)‘?fm‘%Lf'ﬂ‘[eA@&B&"“dG
1,2,4-triazol e-3- sulfhny214-{1a[3|deﬂndnmpﬂm¥dm-phﬁrpydpmﬁplpa}dnﬁﬁlpyrl do[ 2, 3-d] p;

Srlqugi glpgntYylone SFEW 1’@%92?& 5-%@%0%3?];: su n'7° e) pi peri di n-|

yl ] - phenyl ani no}-(ngnp%q $:2, 3-d] pyri mi di n27- one- (Corrpound 171), np

235-237C: (nnnnnnn) 2-(4-{4-[3-(3-Amino-pyrrolidin-1-yl i dip-1-
8- Cycl open Pddé) f4[ Z(ZH-het rygzol y""“"’”%‘@"” o? % VI}

phenyl am nh}s 8Hp 1031 d’]"ﬁ?l?ef‘
(Componnd 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)-

)-(D

1-yI]

in~7-one

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);



15 (0000000) 1-[4-(8-Cyciopentyl-5-nethyl-7-oxo-7,S-di hydr$@o¥r| d%z 3-
d] pyri m di n- 2-yl am no) - phenyl ] - pi peri di ne- 4-carboxylic ac ober
(1Htetrazol -5-yl)- am de (Conpound 173); (ppppppp)

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

yl sul fanyl ) - pi'¥R¥*th-1 -yl ] - phenyl ai ni no} - 8H pyri do[2 3- W'!’?ﬁ'ﬂl n-7-one
20 (Conmpound 173); (q9qgqqqqq) 3-[4-(8-Cycl opentyl-5-nethyl-7-o0xo0-7,S-di hydra
pyrido[2.3- d]pyrimdin-2-ylam no)-pheny$s-N(1H

271408 Oyl X'p)enfry?p' OGﬁfﬁJ’?%ﬂ%%%ﬂﬂa b lynéymbfex@m

d] pyri m di n- 2-yl eggaétipt Pyrinlitint 2dne ¢Zéthpoamnit 173), A (Cormound
175); (sssssss) 8-Cyc I-5 math - 0X0 5-di h dro-
oxadi azol - 3-yl net hony)’18 ﬁ‘#ﬁ [)‘P&B‘P'?"E“‘ﬂ]sp?’i:lf’?ﬁ“é’l‘n 7- one

(Conpound 176), rﬂ-@oiﬂﬂﬁ&)(ldﬁ%ﬂdﬂ'{@ﬁ-ﬁ]@ﬁﬁﬁdiﬂ J-one (Compound 74);

8- Cycl opent 5- et hy) - riazal ul fnyl) -

et%l] BI pe#l din-1 vyl 5 é;’ am oé’%%” &?’f’?’flﬂg”’(’fﬁﬁaﬁ’ﬁ?‘dl n 7-one

gOoa/po:Jnd 1t77l) 563-@;%@’9}5%&#mméﬂﬁw;ﬂsﬁ&mmndrsf)gﬁyl§ug;1ﬁ;:1ui
cl open nme °£'ﬁ§| | u -

pi peri di Ir[: 1 yyI ) - %) 2?#%% %ﬂgﬁ ,3,6.?41] -fhze%lgmi]? one (Corrpound

178); (wvvvv ) @mebﬁw@@ﬂwﬁy@ 32&"»@0{1&7{026 (G=nppued )1 ri azol -

ylnifanvl)-ethyl]-pi peawwgizosles Nmr}o-py&bﬁcﬂﬂdl WB%rtﬁfSﬁen}larmno]-
pyr|d0[2 3- d

d 7- ( VWA
8- Cycl opent pyr| NS ININ ]Z‘%1 fl'&"‘{'g"’:{eﬁ’{’"zw I""Eb@) 3r¢3}>15§’@ﬁm37 one

(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-SH—pyndo[2,3-d]pynmxdm—?-one
(Compound 83), mp 221°C;

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

30 8-cyclopentyl-5-methyl-8H-pyrido[2,3-d)pyrimidin-7-one (Compound 84);



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

phenyl am nor 8H pyri do[ 2, 3-d] pyri m &m 7-one ( Conpound 180)‘,5%0%39%7C; 10
(xxxx) =) 8-Cycl opentyl -5-net hyl-2-(4-{4-[2-(5-0x0-4,5-diiydro-1, 2, 4-

oxadi azol -3 yi)-ethyl]-piperidin 1

y!} - phenyi am YM&MNIGM pyrj do[ 2, 3-d] pyri m di n- 7-one ( Conpecamset@dsy;

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

oxat hi adi azol - 4yi)-piperidin-1-yl] phenylsgm' no }-8Hp), rido [2.3

-d] pyrimdin-7- 15 one (Oo ound 1%‘_“("

8- Cycl opent - vl - 2 {4- [ %€) 2 Vapm@ctbylavmhdw -yl

oxat hi adr azol - llshényﬁhﬁﬁﬂisdiyﬂoﬁmt{;i $-misthOISH- ﬁ)mdl?f?h-dﬁpy%ﬁ@ﬁ"io@"' pyrido[ 2, 3-

d] pyrimdin 7-on lﬁ{r!:'"g 183); (aaaaaaaa)
8- Cvcl opent yl - Zﬁémm@'*% [ 4- (1- ox0-2, 5-di hydro-1 H 20

1,2.3,5-thiatri azol )}wmmmmmﬂum@my;%m fpyrido[ 2, 3-

d di ng 7-
8] poiii?pe'n? vl - One ‘{“Cﬁ" r"g)l 3"5‘%’ ’ﬁ'@&%‘g‘;}?ﬁifnd°§lﬁsﬂpmﬂl%w-a~a%|-

-vl)-pi peri din- 1(§?¢q:pq!hdr8ﬁ),am no} - 5- net hyl - 8H pyri do[ 2. 3- d] pyri mi di n-7-one

E FOFEOl(Jgdqllg;SZJpeﬁtSyl( C@%@%@f.@%’%&o ef}]yg""a’ﬂhuoﬁmeﬂm'pm“hdm' ¥
pyrido[ 2, 3-dj pyr Pmnmm@ﬁ%m%ywbm%ﬁm@ybéﬂmmmmrwwmg
ret hanesul { onan femgpipergo 186);, (odddddds)
yl sul f anyl wpyr roli dlfltfh]ih)yq ?‘(ﬁﬁéﬂwghlﬁ@?mﬁ%pm@@?ﬂ'ﬂmwmm n- 7- one

30 (Conpound 187}3,cyﬁoﬁfynbe¢eﬂgﬂmpmof}zl nﬁ}f}ﬁﬂﬁgﬁg& ARblArds.” - 65-

8- Oycl 2H | ki
YD) SpVr TRl dinot vl GEbndag e Bty yhe praph. 7-one

(Conpound 188); 8-cyclopentyl-6-fluoro-5-methyl-8H-pyrido[2,3-dJpyrimidin-7-one
{(Compound 89);
15 Giip) 2-[4-{3-Tﬁﬂomcthylaminomcthyl-pyrrolidin-l-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-5 S-methyl-2-[4-(3,3 4—mmethyl-p|peramn-
1-y1)-phenylamine]-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 96);



. ( 8-Cycl opentyl -5nehy12-(4-[3{2H 1, 2, 4tri azol e2-sul fonyl )- 5
pyrrolidin-1-yll-phenyl am no}-8H pyri do[ 2, 3-d] pyri mi di n- 7- BiR¢tober £88hnound
189) ;' (9g9gggggg) 8-Cyclopentyl-5-nmethy)-2-(4-[3-(3H1,2,3 -tiazol-4-

yl sul fanyl)-pyrrolidin-I-yl]-phenyl am no}-8H pyrido[2.3-d]pyrimdin-7- one
(Compound 190)%O4¥**hhhhhhhh)  9- Cycl openty |- 5 PCT/USI/2657

nmet hyl - 2- (4-[ 3- (5- oxo0-4, 5-di hydro-1, 2,4 - oxadiazol-3 yl)-pyrrolidin

1- Yl ] - phenyl am no )-8H pyrido[ 2, 3-d] pyri.gy.di n-7-one (Conpound 191);

il 8- Cycl opentyl. -pethyl -2-(4-] 4-(3-hydroxypropyl ) pi peridin-|-
§/| ] - phenyl am nc%y }-8&%%@0%@&&%?‘}5‘;3‘%71#m%%wﬁ%fwgféné%éf ate 15

CoTboune 190, [peskh edent e gt - 7o)

- (4pi perazi n-1 -yl - phen - 8H. Li , 3-d].pyri m di n-7-one

trifluoroacetate (Co %W(W%ﬂﬂR’%‘Pienylmgi‘s‘cy“I"Pemyl‘

8- Cycl opent y! - 5- ef-figdro-2methyisfppyridafl A-dlpytimpiieTydedComPundl§8),

pyrido[ 2, 3-d§ pyri mgg,,%‘s-i:-_one, (Compound 194); 20 (11111111) 8-(1

Met hyl et hyl )™ 5- etlﬁgl - f > piperazan-1 vyl -phenyl am no)-8H

pyrido[ 2, 3-d] pyri i ni dissss)72-a(4eAceibpipmazind]-fIPMenylimindR8blompdec) ;  ( nmmmmmm )

8- (1- Met hyl et hyl )g 2 .5 Ayl - lorp] Ifp-L-vl phenyl am no) - SH

pyri do[ 2, 3-d] pyr igmé' ll'o.%%n@_xg%g@ﬂﬁ#ﬁﬁé@?@é%ﬁ?aﬁm%@3336) , np X235C

(dec); 25 (nnnnnnna) 6t Gysclepratl-S{4-G-@eydryty-ahyl)43, S dinfesgt-pipstpsiar ol i di n- | -

y1) phenyl ani no] - §5pitehfahigo3s-Siii BuPyHad, 1. ?xﬁm{i‘u ound 197), np

225-226C, (OOOOOO(E%%-%/CI o}penttEJIM-OSEngha;I - gﬁ 4- 4th'§:%t yl pi perazin-1 -

Y1) phenyl an®ho] - dfeBpeunddP®), mp PiCx di n- 7- one (Conpound 198); 30

( PPPPPRPP) 8- Cycl opengahn - A B-flubld A @-147d-Fede & djRek L di n-1 -

yl ) pheny! ami no - 85 ‘ru?idu%f 2?%2% o @141l By (&&%pﬁ%%dﬂi‘g’g?’hdnp

267- 269C: - pipetazin-1-y -pheny] o}-5-methyl-SH-
(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); , o :

(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);

vrido[2,3-d]pyrimidin-7-one

(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);



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 )pheﬁﬁcé?ﬁeﬁgPQ‘éH
pyrido[ 2, 3-d] pyri m di n-7-one (Conpound 200), rnp 2221C (dec); (q9gqqqqqqr)
8- Cycl opropyl - 5- net hyl - 6-f | uor o- 2-[ 4- (4- acet am dopi peddin- 5 1 -yl)

phenyl am noj -BMMHtdo[ 2, 3- dj pyri m di n-7-one (Conpound BOXUsMg>250C;
(rnmrr) S- Cycl opentyl - 5- net hyl - 2-[ 4- (honopi perazi n-1- yt)phenyl am no] -
8H pyrido[ 2, 3-d] pyri m din 7 one hydrochl.g;_i de (Conmpound 202), np 172C
(dec); 10 (ssssssss) S

- 5-met hyl - 6- f | uor o- 2£ Tcaqf %r*&vﬁhxl-z-[wm@m@mdwmcpm—

pyri do[ 2, 3-d] pyri Mhdiylmsﬁsﬁﬁmtﬂmﬁ-ﬁm go-?nﬁ?aha nip 192C
(foam; (tttttttt) 8%g| oFentyI -5-net hyl - 6-fl uoro-2-[ 4- (3 3-di et hyl -
acet yl pi per azi n-P2 ¢} am no] - 84 pyrido[2,3-d]pl Timdin-7-one 15

( Conpound 204) rrp ZMdeyﬁiwumwro$w-Q%@Mkmﬁ pemydy! - 2- [ 4- (3;
3-di rnet hyl Ly

yl ) phenyl an? no] "f' ﬁf‘%”@““aﬁw - @yidoR2. levriridindsonind 205), np

192-196C;, (vvwt er)npound 110);

§| )qpl)ﬁlagS?ag%ylno]S EEII Bg %%fzé}gﬁg's%lﬂégﬁgﬁl Mne t %‘%P%{BP@&{ ate (Conpound

266); (w wf wwwwlsf-diagpinely: xlwmmmssmmz,wm@m -Tetehy| acet am do) phen vy
| am no] - 8H pyrl@q[n%ogndji yrl m di n- 7- one (Oorrpound 207), np 185-187C, 25

oc cl opent yl 2-{4-[2-(2- dr oxyet ho et hyl am no
§)[;henyi()z;.)r§1 i&)} B&lpyr?@@%"ftﬂ-@g Wl?mi‘ﬁl{nﬂh%h%gm-'? s lhydn))(-y Xy) y

pyrido[2,3-d]pyrimidin-2-ylamino)-phenyl}-piperazin-1-yl}-acetic acid
{(Compound 112), .

(egege) {4-[4-(8-Cyclopentyl-6-fluoro-5-methyi-7-oxo-7,8-dihydro-
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);

K

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);



(Conpound 208), np 122-126C; (yyyyyyyy)

S- Cyci opentyl - 5- net hyl - 2- [ 4- ( 3- oxopi perazi n-1- y1) phenyl arrprQﬂtO@LI-?—'B%l do

[ 2,3-d] pyri mdin-7-one (Conpound 209), np >235C 30 (dec); 6 Gctober 2004
WD 01/ 70741 PCTI[JS0il n26% 7 -67- (z===) 8-Cyclopentyl-5-nethyl-2-f4-(2 :
met hoxyet hoxy WsheityHam ao] - 8H pyri do[ 2, 3-cl1] pyri m di n- 7reomesnieonpound
210), np 156-157C, (aaaaaaaaa) 8-Cyclopentyl-5-nethyl-2-(9H (bbbbbbbbb)
8- yclopentyl-5 nethyl-2 -(1Hindazol -5-yl)am no- 8H
pyrido[2,3-d]pyriniidin 7-one (Conpound 212); (ccccceccc)

8- Cycl opent yl - 5- mt‘hﬁ@@)aﬂe@xckbemﬁhﬂa)(&r{tmfs-oxo-

SH do[ 2, 3-d -
8- Qpl)zzllrl)pg%ty I]Swngea@#&gﬂ 1? pI per§§| n Slﬁkf@gﬁeﬁ%& gg’?gmg%“}mﬂ'
pyri do[ 2, 3-d] pyr|8HHM4°[2;3"{3H@H#@UMM(€GNEM)1Ilf()eeeeeeeee) 8- Cy

| tyl -5-net hyl -

gl—l?gspl éo[ 2, ged]g r| m di n ?ﬁ%@?&%ﬁ%ﬂ%ﬁélsg ?_qﬁaf?f%pﬁsﬁ }&Ecl opentyl -
“i sopropyl - 2-[ 4- (E FFE?WI' vty D-prpiidrigeridin- by B rbenylsnina)-284 ) phenyl ani no
] - SH- pyr i do[ 2, 3- iy depnadnzy);216) ; (999999999)

213 Tphonyl am no} ”EL“ af;ﬂ[@kwvb%d R ek Eokeh S B ) mp

171-173C; 20 ( hhHighhiatle-Bsliml)eoepl: pipeﬁma?lhéphe@la{:ﬁrob-éﬂé 3-

;T;; ngl[ Engpéﬁjg)y”r.)‘ﬂ‘%%gjpgﬁ“é’ﬁ"% #E&{o% | c aC| d salt (Conpound 218), np

178- 181C; (1Pi AR )(papm;)@r@pbmnylvs-suomﬁmuyl-z-(‘(-b%ﬁz(ﬁ#ouwﬁ-cﬁwfo)am no- BH
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-1,2,4-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-

lH—l,2,4—lriazole-3-sulfonyl)-propyl]-piperidin-l-yl}-phenylamino)—SH—
, 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);



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] Jﬁﬁqﬁ?ﬂeﬂlzﬂo‘? one

(Conpound 220); and Odddddd- dck)

8- Cycl opent yl - 5- net hyl - 2- (t hi onapht hen-5-yl ) am no- 8H

pyri do[ 2, 3- d] wentmirdi n- 7- one (Conpound 221);. 8- Cycl opept¥hsd@misedo- 5- met hy

t-2-(4-piperazin-1-yl-phenyl am no)-SH.3d pyrido[ 2, 3-d] pyri ani di n-7-one

(Conpound 225), np 185-198C (der.); 6 Cctober 2004 WO 01/ 70741

PCTI U501/ (1265 -Y -68- 8-Cycl opentyi 2- {#1-(3,5- di methyl-piperazin

1-yl) - met haanoyl ) phe(md:thF(a}{l{é{meydlgﬂenﬁbf-ﬁymjﬂdp&ﬁ,ﬂmgm| mdin 7-one
15

( Conpound 226), %ﬂlﬁ;r%g%‘z'ﬁm%c}%ﬁfﬁl _4_}'13_pmp}1 t hyl pi per a6

n-1-yl)- phenyla ydroxy-
trifluoromethyl - &etapidei(@oppodddpp)yri m di n- 7- one (Oorrpound 227), np

Sggg;?:m nu£6 gr r?er?h& 8 pyr:?gi‘xg&s' Jﬁb&@u@ﬂ%&?t v%ﬁ'gge@‘ﬁﬁ%‘ﬁ?]d 2¥|8) m
>200 (dec);38- yEYiHE éﬂr a’@n@)i-myrﬂymmﬂpeﬂrﬂimwllNyﬂy)lmnhenyl am no
j -6-io0do-5- 10 na;emﬂldeéwompwﬂm[ﬁ 3 deyrl m di n- 7-one (Conpound 229), np

V1)~ pheny! an he] - 5- (EERIN-GH - yPiTes éy%aéﬁéz?»s?m&u”?i reborii-loumound 230).
nip >250C; 8- Q’Cbﬁﬂenﬁyd]pﬁmlﬂiﬁﬂ%ﬂmﬂ }Mh%lﬁekdﬁ—ﬂﬂl}%ioﬁﬁgk gagiiul fanyl) -
lplh[ezz/ls?glglo]o 8H {‘L‘g’%ké?‘ﬁ ‘r“n%'%) m di n- 7-one (Conpound 231 15 ]
penty 0- 7, 8-di hydro- pyrido[ 2, 3- deyrunldln
2-yl am no) lﬂ)_henyl ]- pl(mkﬂﬂaembﬁmﬁmm&mcbwmymﬂ) np- 244 247C,
SyQ(FLSFS“%y'd] oy PitsoR B R o (BUBRB T L ooy
8- (1-Et hyl - propyl) - BWWI3—ch(1@quvbz,»(lébmde1-smm;memawam no) -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
30 934-237°C
(ledddQ 8-Cyclopentyl-5-methyl-2-(4-piperidin-1-yl-phenylamino)-§H-
pyridof2,3-d)pyrimidin-7-one (Compound 143);



20 pvrido[ 2, 3-dj pyri mdin-7-one (Conmpound 234), np>180C (d a

[ 4- (8- Cycl opentyi -5net hyl - 7- oxo- 7, 8- di hydr o- pyri do[ 2, 3-d] p§ qﬁbﬁfﬁo%

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-, dMP4HIdi n- 7- one ( Conpound 236), np 188C (rwajseindé&s?
2-[4-(3,5-Dinet hyl - pi perazin-1-yl) phenyl am no] - 8- (I - et hyl - propyl ) - 5-

nmet hyl - 8H pyri do[ 2, 3- dj pyril nidin-7-one §1Conpound 237), nmp >185C (dec);

8- Cycl opentyi 2-[4-(2 droxy et hyl am no)- phenyl am no] - 5- net hyl - SH

pyrido[ 2, 3-d] pyri i di )L Searclo ém&}’l’z’leiﬂ-m—mmhylélpq&%zﬁagﬂ}
3[4(S-Q/clopen il 3-d] pyrimdin- 30
2-yl am no) - phenyP:] N, N-d| je'?ﬁhfli do%ﬁ?]é%%m i %@f%’ J.ﬁj&;iék nip 138-140C,

8- Cycl opent yi - 6- f | uor @ummam) Ml @?lei-pﬁbﬂyI-CKmm@h}ﬂmet hyl -

8H pyri do[ 2, 3- d] pysidoa, Sapyrimidine-14-REE) M 4C, 6 Cct ober 2004
wo oi ho74t _PCTI 01%1;%?% - 69:fl A fipain Aoy Al
B- Cycl opent 31 - 2- (4opBu xy- et hyl ) - phenyl ani i no] - 5- et kvl -

pyri do[ 2, 3-dj pyr| m dlmnﬁnﬂnacyahpmgbmﬁetﬁﬁ&X&p{p&ﬁmﬂ—Q—}ﬂ-ﬂh%ﬂ%mo 8H-

3O oY byl o B
- Cycl opent yl - 2- [ 4- ( 3, (Becdbepes- By&lepentpmmms-&;eﬁyl)z-(ﬂlﬁawjz@m | - 5- net hyl .

SH ido[ 2, 3-d d.243 0*C (d

Ca (& Oyl opout yPras e oA Rbu SRR Comepln & Apyﬁ. i i n- 2

%/:c am'mno) igéﬁzyl | spiRo4RF3AI C aC| d diet hyI efter (Conpound 244) mp >2500C
oa

8- Cycl opentyl - 6-f1 uorBEFEPR) 6-{030-84?%(8:&111:1-&?%13#-ngyraﬂﬁéH{/l ani noj - 5-

met hyl - SH pyr i doplEngamginp), H—amd@[h-cﬂpnmdm@@mx@numoms) mp 147-149' C,

) aor s B oL (S R dagpontutmbo Lloiahgs. ?WE%E.HM Gl Radadfsl V0 ©

rido[2, 3-d fimdi. m no) - ropi ound 246
Py [ I'py yclopentyl-S-methyl«8H-pyndo[2 3-d ynm:?lm-'??one trifluorvacetate w )
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); |



rnp 239' C (dec); 15

8- Cycl opentyl - 2-[ 4- (2- met hoxy- et hoxy) - phenvi am no] - 5- net hyf5 Qgjober 2004
pyrido[ 2, 3-d] pyri m 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|V&#¥Ri¥Hi n- 7- one (Conpound 248), np 216- 220" B T/US01M2657

8- Cycl opent yl - 2- (4- hydr oxy- 3, 5- di net hyl - phenyl am no) - 5- net hyl - SH 20
py' doJ2, 34pyri m di n-7-one (Conpound 249)_& np 252-254CC,

8- Q/clopentyl 6- 11 uor o- 2- (4 h drom;c/, met hyl - phenyLwni no) - 5-
met hyl - SH pyri dop- , 308YY. mhalip-Gyhproprbpipsdio-1-viy 241- 248" C

8- Cycl opent yl - gﬁmm sﬁé}rclhu&ypscﬁn&ofs ﬂémlsbyﬂgnegﬁ mab;@hmldﬁp- .
o[ 2.3- 1).
mppu

nmet hyl - 8H pyri d fimdin one (Conpoun 240T %dec) 25
EXAW.E 19 Bi ol ‘ﬂ%@y@@%@%ﬁ: of the invention corrpounds have been

eval uated i n:standar @uﬁgsgaa@wpg“wgﬂem pg.pﬁ@;pl IRanda. i nhibition of
cycl i n- dependent e er serinel.fl ueoni ne protein
ki nases. The assﬂi”g‘a%i‘?&éh @#Frlyi"ﬂ”'?ﬂj't lﬁWﬁi 23otpyrinddingegie and Cdk2 enz) me
assays for | C50 hompoundiss); ons and k| netl c evaluation are perforned as
Mows. 96-wel |l filter at 20Q4 01/ 70741 PCT/ JS(I
|/ 02657 - 70- MADVNGS?%"’“"&??*&W el I%lt“g(gﬁdﬁe“‘ﬁ“ém m. 20 mM TRI'S (pH
7.4), 50 nmv NaGMyMMMMm}SH@M@D[W%W ATP cont ai ni ng
0.25 tG [37P] AT(%, % nzyme (Cdk2lcyclin E, Cdk2/cyclin A, or

retlno

Cdkl / cyclin B) | ast oma {)r ot ei n, and appropriate dilutions of
the 5 partitul ar i nv@%bbbbbh) &-Eniglensni] Sﬂqfhlré-éﬁﬁ&ibhﬂé -tépzoleft the ATP are

added to the welirshwirafiiRenyRidid-stepyride@ 30 RinidiRhaxe M xer for 2

m nutes. The reactlon iS Tinitiated by addition of [32P)ATP, and the plate
i s incubated at ®owmpewnd 168) ni nutes. The reaction is terninated by addition

of 0.1 nL 20% TCA. TRecchBc} 8 yelopentyl-5-methyl-2-[4-(5-0x0-4,5-dihydro-1,2,4-
oxadiazo]-3-ylmethyl)-phenylamino]-8H-pyridof2,3-d]pyrimidin-7-one
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),



is kept at 4C for at least 1 hour to allow the substrate t recipi.tate.
The wells are 10 then washed five times with 0.2 ni 10/(c§ er 2Qert 32p
incorporation is determined with a beta plate counter (Wallac Inc.,

Gai t hersburg, MD). The Cdk4 enzyne assay for |1C50 determ nation and kinetic
eval uation i swoperier ned as follows. 96-well filter platesusiiddaasti pore
MADVN6550) are used. The total volune is 0.1. nL containing a final
concentration of 20 MM TRIS 15 (tri s[hyd%xynet hyl ] am nonet hane) (pH 7.4),
50 MM NaCl,1 nMdithiothreitol, 10 mM MgG 2, 25 p. M ATP containing 0.25

.....

p. G. [32P] ATP, 20 ng (il 3-Gydapgptylrempethd B {dd4-traxopSadilgidro-1,24d appropri at e
di lutions of a coEReU. p?;@:?dixpi- ' 7, cymel nents except
the ATP arc added to theﬂ%/e | s. agg%?%nghgﬁgfgkipgﬂhoﬁgaélgﬁ%gﬁﬁgﬁﬁfate m xer

for 2 minutes. THEoWMBeRRGlEH: | s started by adding [32P] ATP, 20 and the plate

is incubated at 25C f @kiddkbk)N3-OydiGRntyllhithetn I Q_@H'_gr,gu, mapated by addition

of 0.1 nm 2 %trm%%%%%% aﬁi&f’?‘ CA ﬁ%ﬁ“&)l ate 1's _gaﬁa at 4C for at

| east | houf to il YeithpyridoRR &-dlpyRmidinel-one are t hen

washed five tindCompdundds6®; . 10% TCA, and 32p incorporation is determ ned

with a beta plate cognier | | nc [ rg. .MD). 25 For PDGF

receptor (PDGFr) and e 7r3é§7\eég°ﬂ’6‘¥%z§ﬁeﬁ? m’?@'ﬁ%@%&'ﬂ%ﬁ@@"'ﬁ@@%s,

full -1 ength cDNAigeridin #y8-phenyianiR{peFH-pytidafai-dipyrimidid=-Gbnel (f | g) recept or

tyrosi ne ki nases éﬁ:ﬁp&%%&ecj fromJ. Escobedo and prepared as descri bed

previ ously Escolge oet al.,7 J Biol. Chem, 1988;262: 1482-1457). PCR

primers aflB desi gnedmmemmmpie§Cecldpeptynemethd 2EMAd-(2iht,2 dtikede-80r the

intracel | ul ar 30 ghydnPS-bideridi heRR kb 4 - 4.8 J4-nserted into a
stlYdnP¥jbp 13RS heHHRiAb) ﬁ’t\kﬂ%nc P\?f[%%@%mi‘an &E'}&%

bacul ovirus vector, cotransfected with A t he reconbi nant
virus is isol at e§Compayngd 175 BpEI-200% Wo 111/70741 PCTIUSo 1 t026S7 - 71-

insect cells are infeghggny &J}ﬁm&‘i—ﬂ‘-—hb@%ﬂ@.-@r Y, '%%%?ﬁse“%,@'ﬁiﬁ%{d@‘{‘ei n, and

;Qref g?\lrr:sd : xsgg?v‘%‘i}p E{Sf f'og}-S -Sm%g 2?3y—d]mnm' idin-7-one (Compound 172); assays are
15 (0000000} 1-[4-(8-Cyclopentyl-5-methyl-7-0x0-7,8-dihydro-pyrido[2,3-
d]pyrimidin-2-ylamino)-phenyl]-piperidine4-carhoxylic acid (1 H-tetrazol-5-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);



(100 jL/incubation/well), and conditions are optimzed to peasyre_th
i ncorporation of 32P from Ly32P] ATP into a gl utamate tyrosgﬁg‘g’é’fﬁépgmr

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 nM Na3 V04, 10 nM MCl2, and 750 g/ni Poly (4:1)

gl ut anat e-t yr 1 m&074x ol | owed by 2.5 gL inhibitor and 5 plecemgynmst 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 [y32P] 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 reacti on (uswwnd & yrapetylymethy-2a@ef4t-242HAf2,44A8bole-330%
trichloroacetic i . e eyely ¥ 10 . 0dj opho. ate and
preci pitation of %%dta}edﬁilﬁj glﬁto gf gtggﬂﬁjéer %ﬁ%&%ﬁ’g‘ﬁ& fters are
washed three tindSempavmdi®% TCA contai ning 100 M sodi um pyr ophosphat e,
and the radi oacti Vit yaA-et-AF nl 145 Gomnthad - 1 Vallac 1250
Bet apl at e reader. Non(s eci erg)gg%ﬁﬁlt?j ﬁ%}iiﬁ{@é‘{%@éﬁﬁ%ﬁ,@% ivity

| ) e i g
retai ned on he PFisPiaEyR<thylpigeidiyl-yhheamro)SH-paidpizédlmwimidinbdither al one
(no enzyne). SpeCohpounen?9yratic activity (enzyme plus buffer) is defined

as total 20 activity m nus nanspecific. activj The.concentration of a
conpound that inhi bi({T1 Spe if&&?ﬂwbswﬂ%bi%%‘&I“éﬁﬂ)z"i'?ﬂ@é?'erm' ned
based on the i nhiybulfanpliethyllipiperidintliel } @h&rytanginic)t82i-syrido23spyaiasdiy. 7lofe Carri ed

out as follows. GgaSrc Ki el i fied from bacul ovirus infected insect
cell |ysates usi riﬁ%ﬁougﬁ?i?%’em ?&éﬁz‘?’mnocl onal antibody directed against

the N-ternm¥al am no (@oixssx) (SaDychperaydiscaethB-24A) {4eff-(5-o-4;5-dihjRo-an1l body,

Cnsect cell | yst ik adn B hanaRE syl R TP S RRERR 7 5y 4
mM DTT, 1% NP- 40 72ne{¢fom@pped 1M sodi um vanadate. | MM PMSF, 1 jig/ L each
o sro protein o i nouar ey SR e e e G oo s A 1 it
rotation. At the v¥Hadigolidid)-piperidinel-ylrphasylamine} -Sfpyrideld d sllnyrimidin-fhised t hr ee
times in 6 18ct obghe @0 Hound 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



WO 01/ 70741 PCTl uS01/ 02657 -72- lysis buffer, resuspended _in |ysis buffer
containing 10% gl yceral, and frozen- These | atex beads ar e® 2094 nsed
three tines in assay buffer (40 M Tris (pH 7.5), 5 nMpg C 2) and
suspended in the sanme buffer. In a MIlipore 96-well plate with a 0.65 pm
pol yvi nyl i di ne menbrane bottom are added the reaction 5 conponents: 10 L
c-Src beads, Y®WMHE nylnl poly @ uTyr substrate, 5 pM p@T®egestrai ni ng 0. 2
.tCG [32P)ATP, 5 L DMBO containing inhibitors or as a solvent control, and
buffer to make the final volume 125 L. The reaction is started at room
tenperature by addition of ATP and quenched 10 minutes later by the
addition of 125 p, L 3@9%%esees S-Gydononioyimethyld {4p1tdEpAdimdazbless- 5 i nut es on 10

ice. The plate i%ﬁbﬁpﬁdﬁ&ﬁﬂ%ﬁh@ﬁhﬂﬁb}@#ﬁ%&?ﬁl iz byo 250- ml

aliquots of 15% ICA, O. | pyrophosphate. | rs are then punched,
counted in a qu&%ﬁ"‘l’%"&dﬁ?{‘\frlation counter, and the data exanined for
i nhibitory activity, iWj@&@&ﬂlﬁ@n@MMB{Z@pi,ﬁlﬁﬂéo@B@ﬂfoﬁﬁgerPStati n.
Thg met hod has been .des _rl_ltg dyb aopggpson ef al ., .. .J 7I\/ls\'(:j,Chem 1994;
37:598- 609.° 15 TRE™T ELLT { <P dlemmidinggpe seyer al
representati ve i (Gempiund 18®ponpounds are presented in Table 1. The netabolic
stability of represe Y6 _(‘é![agg __mﬁ” U | n._human |iver
m crosones (HLNI) angfggéségéézg\)/esn i'n %ggl e lg\sﬁk#@i@%’qﬂﬁh{ inutes (T Half)
required for one¥YsafmylypyralidingayllphenylaminglotHrpyrido[23 dmypipsddin-7-afid er bei ng
added to a HLM hetmapdsaigee)d Cct ober 2004 W u]n0741 -73 | lu " 1*0 < .<
aa~t
@ .Q' 10 (hhhhhhbh) 8-Cyclopentyl-5-methyl-2-{4-[3-(5-ox0-4,5-dihydro-1,2 4-
oxadiazol-3-y])-pyrrolidin-1-yl]-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 191);

........

¥4 -phenylamino}-8H-pyrido[2.3-d}pyrimidin-7-one trifluoroacetate
15 (Compound 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-
pyridof2,3~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;
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(qqqa9qaq9) 8-ercloPropyI-5-methyl~2—[4-(4—acetamidopiperidin-]_-
yDphenylamino}-8H-pyrido([2,3-d]pyrimidin-7-one (Compound 200), mp 221°C
(dec);

(qqggqqgr) 8-Cyclopropyl—S-methyl-ﬁ-ﬂuoro-z-[4-(4-acctamidopiperidin-
1-yl) phenylamino]-8H-pyrido{2,3-djpyrimidin-7-one (Compound 201),
mp >250°C; '

(rrrrrer) 8-Cyclopentyl-5-methyl-2-[4-(homopiperazin-1-
yDphenylamino]-8H-pyridof2,3-djpyrimidir-7-one hydrochloride
{Compound 202), mp 172°C (dec);

(ssssssss) S-Cyclopcntyl-5-methyl—6-ﬂuoro-2—[4-(homopipetazin—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
(Compound 204), mp 200-204°C;

(numnnni) 8-Cyclopentyl-5-methyl-2.{4-(3,3-dimethyl-4-
acetylpiperazin-1-yl)phenylamino]-8H-pyrido{2,3 -d}pyrimidin-7-one
(Compound 205), mp 192-196°C; ' .

(vvvvevvy) 8-Cyf:lopentyl-i-methyl-6-fluoro—z-[4-(4—methylpiperazin-1-
yl)phenytamino}-8H-pyrido(2,3-d}pyrimidin-7-one 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)phenylanﬁno]-8H-pyridb[2,3-d]pyﬁmidin—7—oné (Compound 209), mp >235°C

(dec);

en
w
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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-d}pyrimidin-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-Cyclopentyl-S-methyl-2-(2; 3-dimethyﬁndol-5-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- -
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-
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);
4-{4~(8-Cyclopentyl-S-methyl-7-oxo-7,8-dihydro-pyrido[2, 3-d]pyrimidin-
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~
pjﬁdn[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);
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-
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);
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);
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);

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-
pjrr-ido[2,3-d]p}rrinﬁdin—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).

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:

Cdk1 and Cdk2 enzyme assays for IC5( determinations and kinetic
evaluation are performed as follows. 96-well filter plates (Millipore

[ n
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MADVNG6550) 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 ug retinoblastoma protein, and appropriate dilutions of the

5 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

10 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

15 (tris[hydroxymethyllaminomethane) (pH 7.4), 50 mM NaCl, ! mM dithiothreitol,
10 mM MgCly, 25 pM ATP containing 0.25 pCi {32P]ATP, 20 ng Cdk4, 1 ug
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]ATP,

20 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) ‘

25 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
previously (Escobedo et al., J. Biol. Chent., 1988;262: 1482-1487). PCR primers ~
are designed to amplify a fragment of” DNA that codes for the intraceliular

30 tyrosine kinase domain. The fragrnent is mscrr,cd into a baculovirus vector,
cotransfected with ACMNPV DNA, and the recombinant virus is isnléted. SF9



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@gfci%‘i/eﬁé 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 dearance WEHGPRI Cdb21 Cdk2/ Cdk4 FGFr c-Src PDGFr HLRaT(UsUmi2est kg)

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 Tabipsectrellsare infecteq with the yirps togxgsewress the protdin, aod khercell nvent i on
conpounds speci fiyaalib ysed fohthBadsafodk4, and has relatively little effect on
Cdkl and Cdk2. Furthﬁéggre, ound 1 is relatively nore stable, and
cleared at a sl ower f“ég%’é ¢ BSSpsiaPeermed iy, Halstes These results

i ndi cate 10 t hat(16dyeL/neibatin/gip,upd bahditogs fe sl R inaaRl &6 S UNi que
properties onto the pyrifgigg}é{qin&i Ine and is a preferred enbodi nent.

For yur dat i on - Ex dR{rROsatiog o $ATR iato 4 ghyamatd-wrosicoemgmiymets Wi | |
typically be fordiatestienith Bach QU N LG Y i nts. .and carriers.to
provide conpositions that Ware 15 wel | - sui fé@%%?a%ghﬁeﬁf’oedﬁ?m%m ni stration

to mammal s. The PonYiEPdrR 1 8hpslaM Naql, 1% Triton KyI90E2 mbIENISKi t i ons t hat

L

are provided in g LW ITAT0,CIHa S| i _Cctober 2004 WO
111/ 70741 PCT/ US411A1 GS?W&A@ L%BE%61”§“‘”&W‘%3%3§’ tyrosine

followed by 2.5 pL inhibitor and 5 pL. enzyme lysate (7.5 pg/pl. FGFr or
10 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

15 (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

20 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

25 monoclonal antibody directed against the N-terminal amino acids (amino acids -
2_«17} of c-Src. The antibody, covalently linked 1o 0.65 pm latex beads, is added to
a suspenston 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

30 containing c-Src protein is incubated with these beads for 3 to 4 hours at 4°C with
rotation. At the end of the lysate incubation, the beads are rinsed three times in



Tabl et Fornul ati on ,ingredi ent Anpbunt Conpound 12 50 ng L se ny
Cornstarch (for mx) 10 ng Cornstarch (for paste) S ng I\/gg%ggt?eﬁ%\%%?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 in VORI wat er and heated with stirring to feprmMsmipaste. The
paste is added to the 5 m xed powder, and the m xture is granul ated. The
wet granules are passed through a No. Szhard screen and dried at 50C. The
mxture is lubricated with 1% magnesi um stearate and conpressed into a
tabl et. The tabl dysis wfer, gawpirded ip bysig buffer sontaiing; 18%telygerol, prd fraage of 1 to 4

each day for pre\fﬂ{a&e.naac&a&a}erﬁmea;&nkedqﬁmetﬂﬂetaﬁmwbﬁt&&owﬂQ EXAVMPLE 21

Parenterat Solution In a solution of 700 ene glycol and 200 niL
of water for inj@8t ;Sbéqlbéuaéﬁl@andz@smﬂﬁdalrth%@{m{%mums Mrwelire i s

stirred and the pH.is. rochl acid. The vol une

i s adjusted to 10‘?%e e gg%ﬁﬁég&%ﬁyﬁh?m%%%g%%%ﬁe “‘%ﬁ%&‘g{, tHoPon i s
sterilized. 5 fillcthpomeins: 194D criirc buaio 0 )52.5 mp/feil. polydSliByr mibisgat S@ML (40 ng of
Conpound 38) and seal ed under nétr e The solution_ is adm nistered by
injection to a patesrtainiedeGly 2?}‘6&'5%9@15 Ochppeipine EBEOTS B¥as@r eat nent . The

i nvention and thesome&{meaﬁtm,qsmmeﬁmwonﬁmqasw%a&amon,sare now 20
described in such full, clear, concisg, exact .terns as to enabl e any

person skill ed iSriede reom teppergie o) a‘fdﬂu"béﬂ? and quenghed AR winyieglaigs By t he sane.
It is to be undahsidamidn bi1@s ut B6%I VA 0.9 MBidR SHoplaSshate t&TsahinAL Sbodi ment s
of the pr esl%nt 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.
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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 hetgF%§$$¥20§%

hydr ogen, |ower al kyl, |ower al koxy, hal ogen, trifluoronethyl, |ower

al kynyl, lower alkenyl, nitrite, nitro, -COR4, -CO2R4, -CCNR4R5, CONR4ORS,
- SO2NR4R5, - SBWRAVTIOIYEO3R4, | R4 6 October 2004 80 P(0) (@O¥(9@)2650r - NRARS;
Yis Nor CR7; RO is lower alkyl, halqQplkyl, or aryl; X and Z are

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

trlfluoronethyl hydroxy, nitrile, nitro, NRARS, -N O R4RS5, NR4R5FBVV
-SR4, .-C(Q R4, CE RARS, - SO2NRAR5, -SO2R. 4, -SO03R4, i
P(O)(CR4)(0R5) , ~C(QT(CH QR4, or -NRAC(O) T(CH/) 5; inis 1

to 6; Tis 0, S, NR4 R4, NRARSW or CRAR5; Qis 0, S, NR4,IN(O R4,
NRARSW C02, or a ca oc clic group containing from 3 to 7 nmenpers, up to
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R7 is NRAR5, N(O R 4R5, NRARSROW OH, OR4, SR4, hal o, QQﬁ &5%4

CO2R4, CONRAR5, C(O) NRAS2R5, S(O R4, SO02R4, SO2NR4R5, so?,@?‘)

(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(CHZ)rrcozR4; ni sOt 06;

W sanani on; WRMWHNWHIRS are independently hydr ogen, | ower PEUIN265 oner

al kenyl, .l ower al kynyl, (CH2)nAr, %Ialkyl aryl, heteroaryl,

het er oaryl al kyl , cycl oal kyl, hetero ?éloalkyl or heteroaryl, or R4 and R5

together with the n%:rogen to which theY are attached forma carbocyclic
g4

ring containing 3 t@.6 citober 2004 81 8] nenbers, up to four of which
nmenbers are optiona rbonyl groups tr het er oat ons i ndependent|y

sel ected from oxygef& s ur, S(O, S(0) and nitrogen, wherein the

carbocyclic group i $ unsubstituted or substituted wth one, two, three, or
four groups indepengent]y} sel ected from hal ogen, hydroxy, hydroxyall zyl,
| oner al kyl, |ower gl koky, al koxycarbonyf, ailcyl carbonyl,
alkylcarbonylanlno 1R al kyl , am noal | ¢yl carbonyl, trifluoronethyl,
trlfluoronethylalkymg [ Iuonnethylalky am noal kyl, nono- or
di al kyl arni no, N hydf oxypcjet am do, aryl, heteroaryl, carboxyal kyl,
NRLOSO2R11, C(O NR1QR11l} {NR1IOC(O R 1, C(b)(RlO, C(0) NR1LOSO2R11,
(CH2) nS(O nRIO, (CHR}, of heteroaryl, O(CHA"heteroaryl, (CH1)nC(0)NRLORL11
QO CH2) nC( O) OR10; ananag ditionally can]be | ower al kyl unsubstituted or
substituted with ongg & or three growups independently selected.from
hal ogen, 5-o0xo0. 4, 5-di hygdriloo- 1H 1, 2, 4tri azol - 3-yl - sul fanyl
5-0x0-4, 5-di hydro-i H 1, R,'4tri a2: ol -3-yl - Jsulfinyl, '
5-0x0-4, 5--di hydm I+ 1, R, - %3L|a20| 3-yl{sulfonyl, or a carbocyclic group
containing froms3 t?ﬁ?cg re o ety faur of which
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menbers are optionally heteroatons independently sel ected Br %%ﬁggg,
sul fur, and nitrogen, wherein the carbocyclic group is unsubst QU or

substituted with one, two,
hal ogen, hydroxy, hydroxyallcyl,

al koxycar bonyIwo eyt car bonyl ,

or three groups independently selected from
| ower al koxy,

| ower al kyl,

trifluoronmethyl, N hydroxyacetam de,
or dial kylam no; and R10 and RL | are ingﬁfendently hydr ogen, hal ogen,
or al kylcarbonyl; with the proviso that when,

| ower al kyl, | ower al koxy,

al kyl car bonyl am no,

ar ni neat/ksthmzes

trifluoronethylal kyl, am no, or nono-

R3 i s hydrogen, | ower VariRusipropertioeet peelfdrg §-methylpetdopyrimidind7ronésauchb t 1 0,

- CC2R4, ~ CONRAORS, g 1)

82 2. A compound of OtlI%eg

to . eyl
Mﬁg.ﬁtﬁﬁp&;ﬁfﬁ H’a?lngi )-p ar #gé%%%%ﬁq[ ""accept abl e

For mil a

t ober 2004

salts, esters, andipwaBnidigridons{(Eemrayad i) meluding ICsshstabdinn andRBatuwe rate,
-COR4, CONRAORS, - S02NR4ARS,

trifluoronethyl,
| SCPRA, - SO3RA. 0%9%3’?%%&5

i ndependent |y hydrogen,

hal ogen,

| ower al kenyl ,

); RA Yis Nor

| ower al kyl,

| ower

aoxy,

CR7; X and Z are

trifluoronethyl,

hydroxy, niistrile, nitro, NRAR5, -N(O Rffre2 - NRARSR6W -SR4, -C(O R4,
- CO2R4, - CONR4RS, - - - 2) R4,
- (O T( CH2) mOR4, %Oan S n{%(u% 6 Téin Clearance
: Cdk2/ -Cdk4 FGFr c-Src PDGFr HLM (mLminke)
: cyclin B cyclin A cycln E (min)
1 Yes >5 >3 >5  0.007 1.077 83 253(n=2)
57 Yes >5 >5 >5 0,151 6.08
73 Yes >3 >1.7 >5  0.061 >5 30
79 Yes >5 >5 >5 0975 NA 34 8
152 Yes >1.7 491 >5 215 NA >50 4

From the results displayed in Table 2, it is ¢lear that Compound I and
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.



Tis 0, S, NR4, NOR4, NRARSW or CRAR5; Qis 0, S, NR4, R4 4R5W
CO2, or a carboeyclic group containing from 3 to 7 nenberg&%beirg[}%ur of
whi ch nenbers are optionally heteroatons independently selected from
oxygen, sulfur, and nitrogen, wherein the carbocyclic group is
unsubst i t ut edVOP8Hbstituted with one, two, or three gFEEYEMM§Ependent |y
sel ected from hal ogen, hydroxy, hydroxyal kyl, |ower alkyl, |ower alkoxy,
al koxycar bonyl, allcyl carbonyl, al kyl car-bonyl amano, am noal kyl ,
trifluoromethyl, N—hydroxyaaetanideﬁﬁﬁéééigfronethylaIkyI, am no, or nono
or dialkylamno; R6 is |ower alkyl, , or aryl; 6 October 2004 83.
R7 is NRAR5, N(O R4AR5, NRARSROX, OH, OR4, SR4, halo, COR I, (CH2)nR4,
CO2R4, CONR4R5, C(O) NR4SO2R5, S( O fdblet PhaRhtoO2NRARS,  SO3R4,
(CH2) nP(O) (OR4) 2, NRASCRR5,...aldehyde, nitrile, nitro, alkyl, alkoxyalkyl,
T(CH2) MQR9, C(O) T( CH2) mQRo Ingrdiwic( O) T( CH2) mQRLOAmMEYIt T( CH26C0R0; ni st 06; W
is an anion; R4 and R5 are 2 r al kyl, | ower
al kenyl, Il ower al kynyl, (CH2)nAr, arylalkyl, ar Fﬁ het er oar yl ,
het er oar yl al kyl , cycloalkyﬂ?ﬂmﬁeterocycloalkyl,S%F%heteroaryl, or R4 and R5
together with the nitrogen Comstatth (f6mixhey are au@gﬁhed forma carbocyclic

C

ring containing 3 to 8 ne rs to four of wh menbers are optionally
carbonyl groups or hetero °8ﬁ%mﬁﬁ8§ﬁgﬁhenfly se*E@ted from oxygen, sul fur,
S(O, S(0)2, and nitrogenMaghesive Steatdtse(1%3r bocyc2ing group i s unsubstituted
or substituted wth one, fmﬁr—%hﬁeeram;4+kw—§§?uES—LndependentIy sel ected
from hal ogen, hydroxy, hydroxyal kyl, | ower alKy 8| ower al koxy,

al koxycar bonyl , al kyl carbonyl, al kyl carbonyl am no, arui noal kyl,

am noal kyi carbonyl , 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



trifluoronethyl, trifluoronethylalkyl, tr|fluoronethylalkyb%ghgfalggé
am no, nono- or dial kyl am no, N-hydroxyacetam do, aryl FH P

car boxyal kyl, NR 1 OSO2R11, C(ONRIOR |, NRLIOC(OR11, C(O) CR1O0,

C(O NR1IOSO2R11, (CH2)iaS(O nR10, (CH2)n-heteroaiyl, OQ(CH2)n- heteroaryl,
(CH2) nC( O) NR1LO¥R1M/70%8f CH2) nC( O) OR10; RO is | ower al kyl, halcvakkptssy or aryl ;
and R4 additionally can be | ower al kyl unsubstituted or substituted with
one, two, or three groups independently &gl ected from hal ogen,

5- 0x0-4, 5-di hydro- 1H 1,2, 4-triazol - 3-yl -sul fanyl,

5- oxo0- 4, 5- dhydr o-iygntiorpand that medifipatigns ipay bemsatls thetein without departing from the

5- 0xo- 4, 5- di hyd"%p&iﬁbﬂscapébﬂﬂdpagséitufnﬂﬁonwéefﬁﬂﬂkntb@{la&s aBpRAGKGEY! C oroup

containing from3 to up four of which rs are optionally
het er oat ons | ndeﬁ@ﬁﬂ@?‘h@n@‘l@%‘f‘:&f'@’&‘ thy W%%é’rf"gafd:?éﬁlﬂwﬂﬂmdﬁlm t rogen,
wher ei n the car bds¥eliheclgis dinchale thixsspitifidatisnt ed or 6 Oct ober 2004 84
substituted with one, -two, or three groups independently selected from

hal ogens, hydroxy, hydroxyal kyl, |ower al kyl, |ower al koxy,

al koxycar bonyl, al kyl carbonyl, al kyl carbonyl ani no, am noal kyl ,
trifluoromethyl, N hydroxyacetam de, trifluoronethylalkyl, amno, or nono-
or dial kylam no; and when Y is CR7, it is part of the part structure
~vwti~ wherein R7 and Z are as defined above, or can be taken R7 together
with the carbons to which they are attached to formiw%" inn ~~ ~ R11 10



RRI or R I wherein.: Gand J are independently CH2, NH o Eﬁls NH,
S, CHZ, or O6 Dis Cor N, provided that RL10 is nothing anﬁfq 30 and.
R10 and R11 are independently hydrogen, hal ogen, |ower alkyl, Iovver al koxy,
or al kylcarbonyl. 3. A conmpound of the Formula IIl mnnnnnn )4 6 Cctober
2004 85 and pharnaceutically acceptabl e salts, esters, amides, and prodrugs
thereof, wherein: R3, is trifluoronethyl, Iovver al kynyl | oner al kenyl

- CORr4, CC]\IR4CR5, -SOZNR4R5 - SO2R4, -SCBR4 or -P(O)(CR4)(CRS); R4

Yi sNorCR7; X and 7 are independently ﬂ)?drogen, hal ogen, |ower al kyl, | ower
al koxy, trifluoronmethyl, hydroxy, nitrile, nitro, NRAR5, -N O R4RS,
NRARSR6W -SR4, -C(O R4, -CO2R4, -CONR4R5, - S2NR4R5, -SO2R4, - SO3R4,

P(O (OR4) (OR5), -T(CH2)mR4, -C(OT(CH2)QR4, or NRAC(O T(CH2)QR5; =is Ito
6; Tis O, ,t.NR4, (O R4, NRARSW or CR4R5; Qis O S, NR4, N(QR4, WOW

C02, or a (o]0 B group containing from
1. A compound of the formula
X R®

N/ SR

)\ I

O
R2

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, -COoR4, -CONR4RS,
CONRAOR3, -SOoNR4R3, -S0,R4, -SO3R4,

|

R4



3 to 7 menbers, up to four of which nenbers are optionally ter
i ndependently sel ected from oxygen, sulfur, and nitrogen, %@c}@eﬁ%ﬁgﬁ
carbocyclic group is unsubstituted or substituted with one, two, or three
groups i ndependently sel ected from hal ogen, hydroxy, hydroxyal kyl, | ower
al kyl, 1 ower al koxy, al koxycarbonyl, al kyl carbonyl, -allcylcarbonylam no,
am noal kyl, trifluoronerhyl, N hydroxyacetam de, tri.#l uoromnethylal kyl,
am no, or nono or dialkylamno; R6 is | ower alkyl, haloal kyl, or aryl; R7
is NRAR5, N(O) R4R5, NR4RSRIX, OH, OR4,8®R4, halo, COR4, (CH R4, C0O2R4,
CONRARS5, C(O NRAS2R5, S(O R4, SO2R4, S2NRAR5, SO03R4, (€H2)nP(O (OR4) 2,

NRASO2R5, al dehyde, I/ itroangdl Kyl , ai koxyal kyl, T(CH2) QR9,
C(OT(CH QR9, N W@gﬂﬂ?ﬂ&%l{g’r T(CH2) nCQ2R4; nisQto6; Wis an
anion; 6 Cctobef;s®¥QRP4rI6 R4 and RS are independently hydrogen, |ower alkyl,
| ower al kenyl, lower alkynyl, (CH2)nAr, arylallcyl, aryl, heteroaryl,

het er oar y| al kyR? iclpwhmsityk nhlpallflegreryticy cl oal kyl, or heteroaryl, or R4 and R5

together with d?;*%ﬁgéﬁ%%ﬁﬂg’,%%%%@%Pﬁéﬁeﬁ'%ﬁ%g g a car bocyclic

ring containing ers are optionally
carbonyl groups oruifietiehenjigRErdxpIRERNEe6 -NRIRE|-Rad)RERS r om oxygen, sul fur,

S(O, S(0)2,, and nitrogep, wherein the carhocycl,] roup.i s unsubstituted
or substituted witARS Rg‘éfwﬁﬁg’iﬂ%‘ﬁ &Ozﬁ*&nccémﬁss%pnﬂgﬁg%dent ly sel ected
from hal ogen, hydrax kydr oxyal kyl , | r alkyl, .| ower al koxy,
al koxycar bonyl , al @F%gﬁ’béﬂﬁé¥ﬁ?)ﬁ‘§$®ﬁ?fg§é\fﬁﬂ%)m9?4am noal | cyl ,
t nfl uor onet hyl , tr§¢2 t(ﬂ%,tlal I riflyorggethyl al kyl am noal kyl,
ani no, rmono- or di & Wéﬁg‘:ﬂ 2 O 48?@95 ﬁmgﬁlggo, aryl, heteroaryl,
carboxyal Il cyl, mis1tas;
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, sulfirr, 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,
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



NR1OSO2RI 1, C(O NRIOR11, NRIOC(OR11l, C(OOR10, C(ON RlO;%
(CH2)nS(O0)nRI, (CH2) -heteroaryl, QCH2)n- beteroaryl, %ﬁ%ﬁll
QCH2)nC(0) ORI 4; and R4 additionally can be | ower al kyI unsubstltut ed 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- oxo-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 rrenbers up to $bur of whi ch rmembers are optionally
het er oat ons independently sel ected from oxygen, sulfur and nitrogen,

wherein the ear bOCYS?JnExﬁbQé,Qb'E)tb&df’%ié M%&?@oﬂﬁo%aﬁ*'&?ﬁdnﬁ’g’% W th one,

two, or three groups |ndependentl ecte ogen rox

hydr oxyal kyl , | ower®r Wltomﬁemeren me}ectedeﬁomz&yg@rmw(o)as i,car bony! ,
al kyl car bonyI am no, __am noal trifl uo onet h m de,
trifluoronethylal kyzfn% antg?tnb ﬂﬁt)cﬁrboc g,ogf%myﬁt%gf K@W&f nyYis CRY7,
it is part of the pamomtmahme,@rﬁolﬂgmuﬂmnd@aﬁémsﬂsemmEmmhﬂﬁgeand Z are as
defi ned above, cjg;a t‘ﬁgﬁ h ons to which
they are attached t Qghg&mqﬁk%van Q}F{E\‘]A#x&ea}]ﬁnoxgcé%n hd J are
i ndependent |y CH2, alplcagiony); alkylesrboRylatbao Sirdli], Gminoflkylear@ogt, N, pvi ded
that R10 is nothi n%ﬁ@&@m@hﬁ!ﬁdhjﬁm@:ﬂ&hﬂaﬂ{ﬂ, trifluoromethylalkylaminoalkyl,

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

carboxyalkyl, NRIOSOoR11, C(O)NRI0R1], NR1OC(O)RL, C(O)OR1O,

C(O)NR10S(HR1L, (CH),S(0)nR 10, (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_dently 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;

allyl.



RO is | ower alkyl, haloalkyl, or aryl; RIO and Rl | are in de
hydr ogen, hal ogen, |ower al kyl, |ower al koxy, or alkylcarggﬁﬁﬁﬁrgbbﬁ
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 Cct.ober 2004 88 X and
Z are independently hydrogen, hal ogen, |ower alkyl, |ower alkoxy,
trifluoromethyl, hydroxy, nitrile, nit%o, 1INR4R5, -N(O) R4R5, NRARSR6W
SR4, -C(O R4, -CO2R4, -CONRAR5, -SO02NR4R5, --S02R4, -SO03R4, P(0XOR4) (OR5),
-T(CH2) MOB4,  AGhLRpAnEEMEEBmtbla @ - NRAC( O T(CH2) mOR5; mslto6; T is 0, S
NR4, N(O R4, NRARSW or CR4R§; .Qis O SF-I NR4, N(O R4, NRARSW (02, or a
car bocyclic group containing frenbers, up to four ofwhich
members are optionally hetg nd8ntly sel ected from oxygen,

sul fur, and nitrogen, wher ¢i ocy¢lic group is unsubstituted or
substituted with one, t bndependently %flected from

hal ogen, hydroxy, hydroxyal kyl, Hl ower alkyl; |ower al koxy,  al koxycar bonyl,
al kyl car bonyl, al kyl carbonyl am no, am | kyl, trifluoronmethyl. N

hydr oxyacet ar ni de,

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):

R4

YisNor 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,
-807R4, -SO3R4, P(O)ORAHORS), -T(CHy)pQRS,
-C(O)T(CH2)MQRA, or -NRAC(O)T(CH2), QRS;

mis1to6;

T is O, S, NR4, N(O)R4, NRAR5W, or CR4R5;

Qis 0, S, NR4, N(O)R4, NR4R5W, COy, or a carbocyclic group containing from
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;



trifluoronethylal kyl, am no, or nono or dial kyl am no;
hal oal kyl, or aryl; R 7 is NRAR5, N(O RAR5, NRARSROX, O—| %I—éf? %ﬁa%{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, alkyl,

al koxyal kyl , T(Cl H2) nQR9, C(O T(CH2) mQrR9, NRIOC(0) T(CH2) mR10O, or

T(CH2) nCO2R4; nisQo06; Wis an anion; R4 and R5 are independently
hydrogen, |ower alkyl, |ower al kenyl, |ower alkynyl, (CHZAM aryl alkyl,
aryl, bet=aryl, heteroarylal kyl, cycl b&BkyI het er ocycl oal kyl, or
heteroaryl, or R4 and R5 together with the nitrogen to V\/nich they are

ohi oh menber o &6 WRAS bk Asip AosR Bl et S B eOBmad, O ©
het er oat orrsml ndepetndeﬁk"r L OMNGARS] G(D)NRA‘BQO ROy SENRS, mzké,rsozm,S Sgtol) t2ut egnd
\r/]mI E Logﬁg twgr e![ Er E(??o?égﬁbp@ ﬁ%ﬁ%@ nden?ﬁ{/dl"’g’ﬂ{lﬁ’cdﬂlé% aﬁ?'gm hal ogen,
bydr oxy, hydroxyal k@*ﬂx}fﬂﬁ)ﬂeﬂc&lﬂmﬂl{ | EAHCHDsIRP, ~ al koxycar bonyl ,

al kyl car bonyl , al ky;lm% OR10, 3pr@esh kyb,ran noal kyl car bonyl
trifluoronet hyL1 d(s | uor onet hyl al Kyl , tri uofonethyl al kyl am noal kyI

am no, nono- Kyl am no, N hydroxyacet am do, aryl, heteroaryl,

car boxyal kyl , NRIB@S@m.l C( O NRI OR11, NRI OC(ORL 1, C(O NRlOSOZRll, (CH2

5(O nR10 (CH2 hgtergar het er ., . (,CH2) O) NR1OR11,

Q( CB2) nC( O) OR1 aaﬁ‘ﬁwg ﬁ%’f“’iﬂﬂ%"?—{ PPy i POWRY T R ABYEt ut ed or
substituted with ongHbM, arylalkyl, hiyshetebﬁypﬁemﬁﬂﬂa&_mg@mo isel ected from
hal ogen, 5-o0xo0-4,:5-di hydro- 1f 1,2,4-triazol-3-yl-sulfanyl,

5- 0X0- 4, 5- di hydr o- | kdictoc3eldalkylj c&iﬁﬂcro%ry}{ lor R4 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 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



sul l ai nyl, 5-oxo-4,5-dl hydro-1H1,2,4-triazol -3-yl-sul fonyl,

carbocyclic group cont ai ni ng from 3 to 7 nenbers, up to foérOC%be\?\ﬁogtllﬂ
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, ami poal kyl, trifluoromethyl, N

hydr oxyacet am de, tri.#l uoromnethyl al k 4, am no, or nono- or dialkylam no;
and when Y is CR7, it is part of the part structure wherein R7 and Z arc as
defined above, or CaBs#fed e e, tho[¥F dred lﬂﬁepeﬁﬂénkl kd1getdaardaons to which
they are attached to form6 Oct ober 004 H R11 vvherel n:. Gand J are

i ndependent |y CH2, halqgen hygoxy, Bydroxy c’(ﬂqu B¥er@koRsi s C or N, provi ded

that RIO is nothi ngamu&mfdanyﬁamﬁcarmylgakﬁwnyahkm adnga,l kyl, or aryl;

and R10 and R11 are .indepe dr og vver aI kyI | ower
al koxy, or al kyl cdfiff Bﬁ?’gﬁgﬁehy{rﬁﬁm S%F'IE’GF’H%F}H ¥nd

phar maceuti cal | y acaapt ahlislkfdahing;, esters, am des, and pr odr ugs thereof,

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

S z wherein R7 and Z are as defined above, or can be taken
Z

Rr7?
together with the carbons to which they are attached to form
ANAAAA AAANAN AAANAN

Bz 1u B ' G J
]i) R 7 R o 2@2
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




wherein: R2 is (a) hydrogen; (b) lower alkyl optionally su |tbut g%vith
one, two, or three groups independently selected from hal rtr eﬁ? ? X

| ower allcoxy, amno, nono- or dialkylamrio, carboxy, al koxycar bonyl ,

t hi oal kyl, 6 COctober 2004 91 nitrile, aryl, heteroaryl, or a carbocyclic
group containing from3 to 7 nenbers, up to two of which nenbers are
optionally heteroatons independently selected from oxygen, sulfur, and
nitrogen; or (c) a carbocyclic group cggtai ning from3 to 7 nmenbers, up to
two of which nmenbers are optionally h&teroatons i ndependently sel ected
from oxygen, sulfur and nitrogen, wherein the carbocyclic group is

unsubsti tuted @HaBﬁE Mahﬁq ik %819 | ndependent |y
selected fromconSisting o a oglét(r;:{flg eS](q:\pé(;xy, %H és%%éo ower al koxy,

am no, nono- orwhﬁem kyl ani | o, aryl, and het er oar yI R3 is hydrogen, | ower
al kyl, | ower halo tr fl r al kynyl, |ower

al kenyl, nitri I I8m FJA’? - SO2NRARS,
_SO2R4, - SO3R4, %‘)’1 §PzBﬂR§ﬁ3R =R9-R(9)(983H9R3) kyl ,

hal oal kyl , or ar yI ; Xland Z are i ndependent | y hydrogen, hal ogen, | ower
al kyl, | ower al koxy, g#nifluoronethyl, hydroxy, nitrile, nitro, NR4RS,
N(O R4R5 - NRAR5SR6W SR4 -C(O R4, -CO2R4, -CONRARS, -SO2NR4R5, - SO2R4,

-S03R4, P(O) (0RZIsPBRERY; - T( CH2) R4,
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;



(O T(CH2) R4, or NRAC(O T(CH2)mMQR5; mis i to 6; Tis Og ot N, A\I(O)R4
NRARSW or CRAR5; Qis 0, S, NO, N(O R4, NRARSW CO2, or a’CATES 6?8?
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
with one, two, or three groups independently selected from hal ogen,

hydr oxy, hydroxyal kyl, 6 Cctober 2004 .92 |ower al kyl, |ower al koxy,

al koxycar bonyl , al kyl carbonyl, al kyl c&tonyl ai m no, am noal kyl ,
trifluoronethyl, N—hydroxyacetanide trifluoronethylal kyl, am no, or nono

or dial kyl arni | oal or R? NRARS,

N( O) R4RS, NR4R%P<.§‘§?§I?ﬁ d@%ﬂﬁiﬁ%ﬁ"ﬂa‘ Eﬁﬁﬁ& ?Igﬁy lo %ﬂ%}""h CO2R4,
CONRARS, C(0) NRRS@Mzmmmwmtemﬁﬁmlammmkﬁﬁz) nP(O) (OR4) 2,
NRASO2R5, al dehyde, nitrile, nitro, al kyI al koxyal kyl , T(CH2) nQR4,

C(O T(CH2) 0, OR4,  NeABKGHTIGHRY haBaybor R} @R risyettivdwitinths Biiogen toW | s an
anion; R4 and R5 ar QFQ¢ l8¥§ 'ﬁlhy | ower al kenyl ,
| ower al kynyl, (CH Hggap €%¥?g%%%ﬂgﬁﬁﬁe eroaryl, %eteroarylalkyl
cycl oal kyl, heter o&sncllnbm nytofom'rofmxchmalbgu‘ﬁ preoptidadlipeatboR¥l graget her wi t h
the nitrogen to wh r DRGY g contai ni ng
3 to 8 menbers, up é[ﬂgllg %OE@%S?J %% &eﬁaﬁ%‘in%tee??ognr% %%T [ oné?#?) C@I) onyl groups
or het er oat ons i ndepsdaéiigty whatiadisedrhbeseliz goyoie Bnsubstinited or ss@utedS(O) 2, and
ni trogen, wherein the car clic.group i.s,unsubstit ut or .substituted
with one, two, thre& Qh $% %0 gpmﬁﬁﬂgﬁﬁﬁﬁﬁﬁ'e@%?ﬁ@?ﬁédﬁ?ﬁn1halogen

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

alkylearbomyl, a]l;ylcarbonylan:ino, aminoalkyl, fluoromethyl,

trifluoromethylalkyl, trifluoromethylalkylaminoalkyl, amino, mono- or

dialkylamino, N-hydroxyacstamido, aryl, heteroaryl, catboxyalkyl,

_NRIOSOZRI 1 C(O)NRIORI 1, NR1OC(O)R!1, 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



hydr oxy, hydroxyal kyl, |ower al kyl, |ower alkoxy, al koxycaétagté/b r 2004
al kyl car bonyl , al kyl carbonyl am no, am noal kyl, am noal kyl car
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)NnS(0)nNRI 0, (CH2)n heteroaryl, Q(CHZ) heteroaryl, (CH2)n, C(O NRLOR11,
Q(CH2), C(O)OR10; and R4 additionally can be | ower alkyl unsubstituted or
substituted with one, two, or three dgfoups i ndependently selected from

. hal ogen, 5-o0xo0-4,5-di hydro- 1H 1, 2,4-triazol-3-yl-sul fanyl,

5- 0x0-4, 5-di hydro-1H, 1,2, 4-triazol -3-yl - suinyl, 5-oxo-4,5-MWdro-1H
1,2,4-triazol-3-yl-sy fnr yI or a 6 October 2004 93 carbocyclic group
containing from3 to %:ﬂi&b’ﬁs&iiné’é@b&& of BRBSLBer © Ooptional ly
het er oat ons i ndepend ntlyzselecte rom oxygen, sulfur, and nitrogen,
wherein the carbocyrfic group is unsubstituted or substl tuted with one,

two, or three groupg tﬁui'%ﬂﬁ&é%&%ﬁéﬁ%hﬁﬁ arlk hithed 8 liamen, hydroxy,
hydr oxyal kyl , | ower gék |, | ower W,%g gxycarbow.l,,,\al kyl car bonyl,

al kyl car bonyl am no, | kyl, t f I T onet hyl , dr o¥yacet am de,
iao, or Nen9- or dial kyI ammeX and R10 and R11

trifluoronethylal kyl?}

are independently hydro hal og Nower " al kyl, I r at koxy, or
| kyl car bonyl ; with tfesprovi t hat ~y#eny L sorhydr en/ |ower alkyl,
| ower al koxy, halogen, ] nitrite, nitfg R4, CONR or -NR4R5, then
RO is not Cl1-C3 alkyl 18 October 2004300 olna741 B 1{ 112(z7
R0 gll
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 CHs
R?
9Ue®
.,
R 7 N ﬁ)\N N 0 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;



-94 A conpound according to daim5 wherein R7 is sel ected.f Na C
PSR

J' QQorQ and wherein such groups are optionally substitu

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

met hyl - 2- (4 pi perazi n-1 -yl -phenyl am no) - SH pyndo[ 2, 3-d] pyri m di n-7-one
(Conpound 2); (c) 8-Cyciopentyl-5-nethéa-2-(4-fluoro-3-nethy|phenylanino)-
8H pyrido[ 2, 3-d] pyri m di n-7-one (Conpotnd 3); (d)

8- (1- Met hyl et hyl ) - 5- net hyl - 2- (4-f | uoro- 3-net hyl phenyl am no) - 8H

pyri do[ 2, 3- d] Py nflzdirdindep OR: t(?ﬁg,m Ha1dgen, 100 &alkyl
8-Cyclohexyl-5-netﬁ§+-2-?ﬁ~f? o} o-ggﬂetﬁ%?bﬂeny aﬁﬁﬁg§ﬂ§ﬁW3
pyri doj 2, 3-d] pyri m gifnerdmehy, Ky@oxpmitrilt, SGire, WRIRS, NORIRS,
8- Cycl ohexyl - 5- et hv| -,2x[ 4- (4-propanqyl pi perarin-
1-y1) phenyi ani no] - 8‘@%‘3?#%%’[ f?%z‘@f@ﬁi ﬁ%&nx‘?%ﬁdﬁ%ﬁ%) : (9)
8- Cycl opentyl - 5- net hyl 2a( 4 I.Jd. p L N=
1-y|)pheny|anino]-8gb§§%F§§P$gg&ﬁﬁggﬁﬁhghrﬁggiéﬂgm%{bnpound 7); (h) 8-(1
Met hyi et hyl ) - 5- met byl =2 L4-( 4c0r O | Zi.0s.
I-yI)phenyIanino]-S%#%ﬁK#é%ng 33¥§§$¥§$G€%§;mgﬁé (Compound 8); 6 Cctober
2004 wo ol no74%, B¢t SO 1102657 -95- (i) ‘
8-Cyc|ohexyl-5-nethyI<2-(4-piperazin-l-yl-ghenylanino)-BH
T is O, §, NR4, N(O)R4, NRARW, or CR4R?;
Qis 0, S, NR4, N(O)R4, NR4R5W, CO», or a carbocyclic group containing from
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 NRAR3, N(O)R4R3, NRIRSRIX, OH, OR4, SR, halo, COR4, (CHa)pR4,
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



pyrido[ 2, 3-d}pyrimdin 7-one (Conpound 9); (j)
8- Cycl opentyl - 5- et hyl - 2- (4- pyri dvl phenyl ar ni no) - SH 6 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 mi di n- 7-onc (Conpound823): (n)
N-(1-{4-[(8-cycl opentyl -5-net hyl - 7-oxo(S hvdropvri di no-

[ 2, 3-d] pyrunidin-2- ) lal ol =3y .

3, 3-di net hyl but ana#&@&%é@%@?%ﬁﬁﬂo@ leém, Mﬁu’ $(0). SO

E" ((jl- {4-] ((15- m[3t2h)é| a&dﬂtﬂ:@ﬁi : d_'ﬁlliblgilhliﬁ g&&ﬁﬁgéﬁuﬂﬁ lujlsubsﬁtl:tjd_ o(;_substétute;i)
ydr opyri di no[ 2, 3- rimdip-2- am nol pheny y%érro g di o X, -

3, 3- dunet hyl but ana °‘{e(fb”ﬁp'g‘l?ﬁd%f Eroupy %pen Tty selected from faloge

8?130: gfn'eﬂgyl- _sa L A 35- d i o %@?ﬁ??ﬁ?‘ ydc])ko T

g- Q/ZI ohexyl) -5- mg%/h@gﬁ‘%%gykﬁ?%bﬁg%{“b&%#@ﬁ%%k%%@%f g%n no) - 8H

pyr ihdf)[ 2,h3|- ;:Ij pyri n‘ihﬁli:ﬂneramahﬁ,h ?iﬁomrpmuhylalkﬂ) qiﬂ(mr):mlahﬁlﬂmylaminoa]kyl,

Met hyl et hyl) - 5- met - 2-( 3-chl.or0s 4-.pi i.n- :

phenyl am no) - 8H pyri T’ ,Qgg'aﬁrﬁ/wc’h&% or?é""’fﬁl%ﬂ%uaﬁ&‘fﬁ?%)

8-Cyclopentyl-6-flu@ﬂgmﬁmggqumms@ﬂngqmm Ol lppedoyrtil- vyl -

phenyl am no) - SH- pyri do[ 2. 3-d] pyri m di n-7-one ( Conpound 1&')); 25 (t)

8- Cycl ohexyl - 6- f | uoC@)RRESHRI 2 (B, S@LRI G (GH D herrotyl, 0101{2)?
phenyl am no) - 8H pyri do[ 2, 3-d] pyri mdi n- 7-one (Conpound 21); (u) 8-(1

Met hyl et hyl ) - 6- f | uoheper&arytpdCHEip) CTOPR ORL brG{CH, RICHRIORA P -
1-yl - phenyl am no) - 8H pyri do[ 2, 3-d] pyri m di n-7-one (Conpound 20); (V)
8- Oycl opent y| - BatBf hiditopally3an ht lower Alkyiomsvbssititedd of sybistit8®d pith age, t4. no) - 8H
pyrido[2, 3-d] pyri m gidied z0H83 il depdReHR L1834 from halogen, 5-ox0-4,5-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



(w) 8-(1l-lvlethylethyl)-5-methvl 2-(3-cldoro-4-norpholin-4;

phenyl am no) - 8H pyri do[ 2, 3-d] pyri m di n-7-one ( Conpound 23)6¥%j%%”28g% 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); (y)
2-({3-chloro-4-[4-(3-norpholin-4: ylpropyl)piperidyl]-

phenyl } am no) - 8- cycl opent yl - 5- et hyl - S hydr opyri di no(2, 3- d]pyrlrnldln- 5
7-one (Conpound 25); (z) 2-({3-chloro-49[4-(3

mor phol i n4-yl propyl ) pi peridy]]- phenyl}am no)-8-(1

met hyl et hyl ) - 5- et hyl - 8- hydropyrlgknng 3-d] - pyrlrnAyﬂy,L\one ( Conmpound
26); (aa) 2-({3-chl i 74yl propyl ) pi p&ridyt] 10
phenyl }am no) - 8- cycl dydr opyri di no[ 2, pyrimdin. 7-one
(Conpound 27); (bb)
2- ({3-chl or o- 4- [ 4- ( 35pi

#lhy prB(') ’ ) erlildyl | phenyl } !
am no) - 8- cycl opentyl - 64f | uor o- 5- net h

hydr opyri di no[ 2, 3- d] pygiteni di n- 7-one (¥3ffpound 28); 10
2- ({3-chl or 0- 4] 4- ( 3- pi per azi nyl propylg!¥} peridvl]-R rll
phenyl } am no) - &h&gnnethylethy]) 6- quoro 5-net hyl -8 hydropyri di no-
[ 2, 3-d] pyrinmdi n-7-one ( Compound_ 29 (dd) 2- ({3-chloro-4[4-(3
plpera2|nylproSVP? apdepgpdpntly CHy,

phenyl ) am no) - yﬁl Qﬁ% L 8 fl uoro-5- nethyl 8 hydropyridi no- 20

[ 2, 3- d]pyrlnldln bne npound 30);

2-([3-chloro-4 B& 19%9§¥h%§hﬁ§ FJ] phenyl }
arni no) - S-cyel 5%en§%ﬁp% g ﬁ i¥% ropyridinol2,3-d] pyrimdin- 7-one
(Conpound 31); Rﬁﬁinwﬁbd&@ﬁhmbﬂnﬁpn4nﬂ4m43 pi per azi nyl propyl ) pi peridyl]-
R10 an@ R11 are independently hydrogen, halogen, lower alkyl, lower alkoxy, or
alkylcarbonyl

5. A compound of Formula V

RO
&3
g
rm)%Nl
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,



25 phenyl }am no) - 8- (I - et hyl et hyl ) - 5- net hyl - 8- hydr opyri di ng-

.[2,3-d] pyrimdin-7-one (Conpound 32); (gg) 8 October 2004
2-((3-chl oro-4-[4-(3-piperazi 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-fluoro- .5-ntthyl -

pyri do[ 23-d] pyri m di n-7-one uifl uoroacetate (Conpound 34); 6 Cctober 2004
WD 01170741 PCT/ USotro0265' -97- (gg3)28-Cycl opentyl -2-[4 (piperazin
1-yl)-p henylanxfno] 6 bronD 5nethy| SH pyrido [2,3-d]pyrimdin-7-one

trifluoroacetate qih,é taiping from 3 t
8- Cycl opentyl 2-[ 4- (3 5 met |Bg(l’a2|ﬁm_?Lcyclfcg g;m §hom 210
phenyl ami no] - 6- f | uor o- SJMW%@FPWQQ@FQDEEWWM@W 7-one

hydrochl ori de (Corrpoundh&%mﬂin}l ependently selected from oxygen, sulfur, and
S- Cycl opentyl - 2- (3-fl uoro-4-pi perazi n-1I-yl - phenyl am no) -

5- et hyl- 8H pyri do[ 2, 3- G]Wﬁﬁ dui. 7-one (Conpound 37); (jj)

6- Br ono- 8- cycl opent thmﬁrﬁgqqngmws wpl8 two of
phenyl am no] - 5- net h%ﬂ BH— p%rl do[%(5 %pyrl m di n- 7one hydrochl%?l de

( Conpound 38); (kk) 8- Oyt sHphcterpatony indapendently sleFtgdi n- | - yI -

phenyl am no) - 5- met hy| - 8lgoRyd; %ﬁlsﬁlf&ﬁﬂd&ﬁtfdg@i\ Whle&mhmocﬁéﬁe@%nd 39); 15
(11) 6-Bronp-S-cyciopentyl - fluor pi per azi n-

phenyl ami no) - 5- net hyl - SF%”;B‘?‘% Btiged wihAnR- {ﬂﬁ)éh’ec?'@@ﬁpound 40) ;
mdependcnﬂy selected from consisting of halogen, hydroxy, lower

alkyl, lower alkoxy, amino, mono- or dialkylamino, aryl, and
heteroaryl:

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,



(mm 8-Cycl opentyl -2-[4-(3,5-di net hy)-piperazin-I-yl)- 6 October 200

phenyl anzi no] - 5- net hyl - SH pyri do[ 2, 3-d] pyri m di n-7-one 20 P rrpound4 41);
(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-1 -yl - phenyl am na} - 8- cycl opent yl -

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- nmor phol i n-4 yl - phenyl am no) - SH

pyrido[ 2, 3-d] pyri m di n- ne trjfluqroac ound 45); 30 (rr)

8- Oycl opentyl - 6-fl u'BWET ]?récl"fﬁl’lk‘f‘y( %F%??Wfﬁ&goﬁonﬂ

phenyl am no) - I8H— pyr a&oﬁylﬁiﬁﬂylamufbhmyﬂuiri]mlﬁm bkhjnlrokﬁa)cptam(cks)

6- Br ono- 8-cyc opent 2 0

phenyl anm no) - SH pyr HBT@%Q%GJW “F‘%W%If”hm éha&l%%ﬁ%‘ﬁnd 47): 6 COctober 2004

wo 01/ 70741 PCRLISH agg@qg;l alkyqa:r 1) S QICI opentyl -2-(3-fluoro-4
mor phol i n- 4- ylciphen f]':;m no) ° rretﬁf/yli 8H pyyri do[ 2, 3-d |md|n 7 -one

( Conpound 48) ; wumm&m@mﬂaﬁxmﬁ@ﬁmmmé R, halp % C¥puRbol . in-4 yl-

h | S- th 3— 4 d 49
Oy 6 Bt omo- 8- oy cfoaian @3“) i CONRPRUD) r%i AR, SosReprpound 49):
phenyl ani no) - 5- met h§‘D2 P§@3 (GB=RPYPR }ﬁuﬁP‘a é2%né?é‘]€?y%r?btﬂl?nd 50); (ww)
2- (13- Chl or o- - nor phgirh a4, ¥ikoBRARSY TEIHENQDRE; COYT@BR,QRE, 10

5- net hyl - SHpyr i do] NR%(?)%%?,’L&H‘E?E&?%SBQR@“M 51)

nis0to6;

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



(xx) 2-(3-Chloro--norpholin-4-yl-phenyl am no) - 8-cycl opent yh- ber 2004
6-fl uaro-5-m et hyl - 8Hpyri do[ 2, 3-d] pyri m di n-7- one (Conpoun %‘3 e ng)
6- Br ono- 2- ( 3- ahl or 0- 4- nor phol i n-4-yl - phenyl am no)

8-cycl opentyl - 5nmet hy] - 8H pyri do[ 2, 3-d] pyri m di n-7-one 15 (Conpound 53);
(zz) S-Cyclopenty]-5-nethyl-2-{4-[4-(2,2,2-trifluoro-ethyl)- piperazin-1
y] J pheny] am no}-8H pyrido[ 2, 3-d] pyri m di n- 7one (Conpound 54); . (aaa)
9- Cycl opentyl -6-fl uom 5-nmethyl ', -{4-[4-(2,22-trifluoro- 20 - ethyl)

pi perazin-1-yl]-phenyl am no}-8H pyridofg2, 3-d] pyri m di n-7-one ( Conpound
55); (bbb) 6-Bronp-8-cycl opentyl -5- et hyI 2 {4-[4-(2,2,2-trifluoro-

et hyl)-piperazin 1-yl] phenyl am no B 2 r one
(Conpound 56): 2: ce@e@)c c group contzgnm Lleih ]ug¥o %ourquwhlcﬁ

- 8-Cyci opentyl - 5- mtﬂeﬁm&—&éadténﬂsﬁmmmﬂenﬁénﬂpsﬂmmmm di n-1
{g£gﬁzél g;n) no% dglc_fs]ﬂl}l/rr : %%Lixzoggn C\’:J]ipe%mtﬂé carbocych‘?:ré?ouprisrﬁn];tllblét?r%&et ate

8- Cycl opentyl - 6-f Luabmﬁcdmuhaie a-o{dkﬂ@rée groupsiipepandentlylselydted from
propyl)-piperidin I enyl am ri - d r|md|n7one 30
6- Br onp- 8- cycl opentaukoxﬁeamwuﬂkﬁe:{r%nﬁmd@cnbmtammmmyﬂkﬂ

Doonount 861 " oortepROBR iR a B R i P A At 4 o 0 01
8- Cycl opent yl - 5- netihydo- 8 didlkiéBmopmphol i n- 4-yl - propyl) piperidin-1

yl]-phenyl am no}108l—|- ra;éjlg ezpeg’exda 3?;d}ongeg'halogen,{Lweralkyl,lowcralkoxyaor

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.



(Conpound 60); (ggg) 8-Cyclopentyl-6-fluor6-5-methyl-2-{4-[4s5(3-m ol i n-
5 4-yl -propyl)-piperidin-1 yl]-phenyl am no}-8H pyrido[2,3-§#%&%ﬁ%?@ﬁ%-
7-one (Conpound 61); (hbh) 6-Bronp-B-cycl opentyl -5-nethyl-2-{4-[4(3

mor phol i n-

?c%kngggyg?fB%%%ﬁ%?:P)l yl) - phenyl am no) SH—pyrIdOjZ,%wle%Légldln 7-one
6- Br ono- 8- cycl opent yl - 5- meshyl - 2- {4-[ 4- ( 3- nor phol i n-44y1-

propyl) - pi peridin-1-yl]-phenyl an no}-8H¥pyrido[ 2, 3- d]pyrlnldln 7-ane
(Conpound 63); (jj])

2-(4-(4-13-(3- Anlno pyrrolidinl-yl)-propyl]-piperidin-I-vi)-

phenyl am no) - 8- eycl opent yt - 5- net hyl - SH pyri do[ 2, 3-d] pyri m di n-7-one 15
(Compound 64); (kkk) 2-(4-{4-[3-(3 Am no-pyrrolidin-1-yl}propyl]-piperidin-
1ly1} - phenyl =i no) - &cycl opent yl - 6- f | uor o- 5- et hyl - SH

pyrido[ 2, 3-d] py-rimdin-7-one (Conpound 65); (I111)
2-(4-(4-[3-(3-Amino-pyrrolidin-l-yi)-propyl]-piperidin-l-yl}- 20

phenyl am no) - 6- br ono- 8- cycl opent yl - 5- et hyl - 8H

pyrido[ 2, 3-d] pyrim din-7-one (Conpound 66); (nrnm

8- Cycl opentyl -2-(3-tl uoro-4-[4-(3-piperazin-1-yl-propyl)- piperidin-1
y1]-pheny|an1no% 5- nethyl 8H pyr.i do[ 2, 3-d] pyrlqldln 7-one (Conpound 67);
25 (nnn) 8- Oycl Bpr nt4y foripopnd aspasding to3laim g rherein Ry &S@@ctfﬂfpmazm 1-yl -
propyl }-piperidin-|-yl] phen | am na} - 5- met hyl -

pyrido[ 2, 3-d] pyri m din- 7 onqq(Cbnp (ooo)l

6- Broni o- 8- cycl opentyl - i; IFor - plger in-1-yl -
propyl)-piperidin 1 yl] ph 2 1 98H 3
pyr|d0[2 3- d]pyr|n1d|n 7-one (Cbnp (pPpPp)

8- Cycl opentyl -2-{3-fluoro- -[4-(3-norpholin-4-yi-propyl)-
and wherein such groups are optionally substituted by atkyl, 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);



pi peri di n-1-y1] - phenyl am no}-5-net hyl - 8H pyri do[ 2, 3-d) pyri %168:,[ g

(Compound 70); 6 COctober 2004 wo ol na741 PCTI U801102657 r&i &Q?

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- oM@¥€Yhpound 71); (rrr) PCT/USO1/02657

6- Brono- 8-cycl opentyl -2-{3-fl uoro-4-[4-(3-norpholin-4-yl- 5

propyi)-piperidin-1 yl]-phenyl am no}- 5- _t hyl - SH pyri do[ 2, 3-d] -

pyrim din-7-one (Conpound, 72%1 sssh% &_Amnoprrolldln I

~y1)-phenyl ani no] - 8-.cycl o riryyclo ﬂ?ﬂ’l% PipeRzim]-3 @SEHIWMHH:M rr -7-one

(Conmpound 73); (ttt) pwi fk?(cﬁpﬁmmlﬁ-‘?mié(@niﬂhﬁdm

1-yl)-phenyl am uo] - S—cyc peéy

6-f1 uor o- 5- net hyl - 84 pyr i@dT "éfr’f‘?ﬁ’ﬂ'zﬁﬁy’a‘?y@h(’mﬁ@ 74); ()

E23-[4-|(3-- Anni lnoSpyrLo?ﬁ%pg%ﬁﬁbﬁmyloaﬂmmﬁn@mgb- Co 4 75); ( )
cycl opentyl - 5net hy I n- 7 rpoun VVV

2-[4- (3- AxnT no- pyrrol i di 'WL‘%Y‘?‘P%?#&%%WM%F“ Jamgio)-3H-

8- cycl opent yl - 5- et hyjndsla&p;]psrrum:[:ﬂ-?%nd{qnprponhéﬂn,? one (Oorrpound 76); _

(ww) 2 [4-(3 AAnni no- pyr, I

8-cycl opentyl - 6-fl uoro- Sdﬁg%w@méﬁjl g%?g'?m%?@mq97 one (Conpound

77); 20 (xxx) 2-[4- (I#lemo]p?ﬁ'?mdp Brilayripidin-3-dnp (Compoph i3 ani no] -

6- b 8- cycl tyl o q
78);ro?r§yy)cyc q/oglegpxémyl =) fsxiﬁy%@%&h@ﬂh@'%ﬁwﬁgmﬁpe ( Conpoun

phenylammo] SH-pyrido[2, d]pynnudm-?ionc {Compound 13);
(@) N-(1-{4-[(8-cyclopentyl-5-methyl-7-oxo(8-hvdropyridino-
2,3-d]pyrimidin-2-yl))amino]phenyl }pyrrolidin-3-v1)-
3,3-dimethylbutanamide (Contpound 14);
{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);



et hyl am noopyrrolidin-1 -y1]-phenyl am no}-8H pyrido[ 2, 3-d] ,mdi,p-, 25
7-one trifluoroacetate (Conpound 79); (zxz) 60 cteber 2004
8- Cycl opentyl -6-fluoro-5-nethyl 2-{4-[3-(2,2,2-trifluoro-
et hyl am no) -pyrrolidin-I-yl]-phenylamno } -8H pyrido[2,3-d]pyrimdin-
7-one (Conpouwe o741 (aaaa) 6- Bronp- 8-cycl opentyl - 5- nmet MATABwmfutesk 3- (2, 2, 2
trifluoro- 30 ethylam no)-pyrrolidin-I-vl]-phenylam no
}-8H pyrido[ 2, 3-d] pyrimdin- 7-one (Conpggnd 81); 6 Cctober 2004 wo

4-

e

01/ 70741 PCTI USUTA12657 -101- (hbbb) 2- 3

Ari no- pyrrol idin-1-yl)-3- &R %F%E’M?r%%# 3-chloro-4-morpholin-4-yl-

8- aycl opent yl - 5- met hyphefithriivio)-81ppidop2dldyrindidialy dne'fComBodn@izhy); uor coacet ate
1 e oo A B ik U oo " ™
(Conpound 83); (dddd) plgaflfan(ifto)Rrdyciopeptyl-5-aleihgll-Bhyliropyr)dindfxhd)pynipineny | ani no] -
T SLege) BT SR 12 ey e (Conpoun
phenyl ani no] - 8- cycl opent y(@52-¢Etchipto-BH-(Byrormholi24-Bipupyl)piperdylli n- 7- one
LA (3 At bt hyl - APER|mine) S-(Lmetiyletiyl.s ety bydropyidino(2.3-0
phenyl ani no] - 8- cycl ap@imio-g-ope (feampoguddny| - 8H- pyrido [2,3-d] 15
21 4(3. Aoty 421 oGty O o
phenyl ami nd?y- 6- br om-@%ﬁ%ﬁ“ﬁ'ﬂfﬁ%ﬁ‘?’ﬂ?&mﬁmﬂﬂ‘ﬁﬁyﬁﬁ ¢12,34pgFimidin-
pyri m di n-7- one ( ConppuitdCahpound 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 : (ge2) S-Cyclopentyl-Z-[4~(pipcrazin-l—yl)-phenylamino]—&ﬂuoro—
.S~methyl-8H-pyrido[2.3-d]pyrimidin-7-one trifluoroacetate
(Compound 34);



(hhhh) 2-[4-(3-Trifl oroethylam nonmet hyl -pyrrolidin-I-yl) 2

phenyl ami no] - 8- cyel opent yl - 5- met hyl - 8H pyri do[ 2, 3-d] pyri mi giq.p_te/b_e&ggm
(Conpound 88); (iiii) 2-[4-(3-Trifloroethylam nomethyl-pyrrolidin-I -yl)-
phenyl am no] - 8- cycl opentyl - 6-fl uoro-5 net hyl - 84 pyri do[ 2, 3-d] -

pyrim di n- 7- oM @1@pound 89); 25 (jjjj) PCT/USOLARGS?
2-[4-(3-Trifl oroethyl am nonet hyl -pyrrolidin-1-yl)-

phenyl am no) - 6- br ono- 8- cycl opent yl - 5- met.gyl - SH-pyrido[ 2, 3-d] - pyrimdin
7-one (Conpound 90); (kkkk) 8-Cyclopentyl-2-[4-(3;

3-di met hyl - pi per azin-1-yl fgg ) 8-Cyclopenty}-2- 4‘(I"Pcl""Z’Jﬂ -1-yl)-phenylamino}-6-bromo-
phenyl ari nol -5- et hy! 5 Bk fedz 3-afmuidiy heifugiieotiudr ochl ori de 30
(Conpound 91); (1111) @m%cl opentyl-2-[4- (3 3- di met hyl - pi pera2| n-1-yl)-
phényl am no] - 6-f | uor of bSH- pyri do[ 2, 3-d] pyri m di n- 7-one  ( Conpound

92); 6 COctober 2004 WO Ol(hhﬁ)B@cBﬁEWEﬂhyl l"ffmm 6- Br ono- S—
eycl opent yl _2 [4(33d| -6- | t}; #—I éﬂzg |.a no] 5- net hyl -
pyrido[ 2,3 2d] pyr i i B, on VaroCRIBT ca;'(' '°(1ﬁunn)
8- Cvcl opent yl - S- net hyllyd@clﬁldﬂ«eW@MdB@et hyl - pi perazi n-
yl) - phenyl am no] - SH-pyri d Zq%, __ !g“ ({£an (0000)
8- Cycl opentyl - 6-f1 uor o- 5- et igf&? §ﬂ-t &Hlfolr%'f n 1
yl ) - phenyl ani no] - 8H p?@%tsﬁla’nﬁ‘][b H}‘F@idﬁf'ffﬂr@n"[@o){ll@emﬂ)‘im 95) ; (pppp)
6- Brono- 8- cycl opent yl - -Bl%mB%-c(va 1-344-BBL Ak thy 1 4R RAREL 97 -
yl } - phenyl aig‘n noj - 8H- p%rl ?::En ]th}/ Oﬁtﬁ?n ; 6%{ th}l]qu 545

eny. o’] S-me vi-8H-pyvrido[2,3- d]pymmdm—?-one hydrochioride -
(Coqpound 38);

(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);



(Conmpound 96); (g44a) 2[4-(4-Acetyl-piperazin-lyl)-phenyla
8-cyci opentyl - 5- et hyl - 8H pyrido[ 2, 3-d] pyri m di n-7- one (Cglrrd]);&éberzsg‘}d’

(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 WOPBIVH8Hazi n- | -yl ) - phenyl ami no] - 6- br ono PCT/USH/0265"

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 ggt_hyl) 3, 5-di met hyl - pi perazin
1yl ] - phenyl am no} - 5- et hyl - SHH pyri do yrim di n-7-one (Conpound
100); (uuuu) 8- Cycl opent yftt Jes*FXC%FIEﬂ? C?ﬂ"frﬁ(whﬂlwwl-ehenmlmr

3, S-di net hyl - pi perazmnéthylsl&;ghembamyﬁﬁ}m@mm &lﬂd%)

R CS UL T e

3, 5- di net hyl - pi per azlphexiylayﬂu}o)-ﬁhmdwl SFpyidof Z3- dpiiyidinStbnpy r i do[ 2, 3-d] -
pyriniidin -one (Cogeound i} ( vwww)

8- QIcIopentyI 551 net iyl - E'fn rhydro-1, 4-di azepi n- 30

1-yl - phenyi am no) - 8H pyri ¢w) @-Bimdt}-pyydqmlw-ﬂm arplndibidat-i de  ( Conpound

éoacl gpgﬁ glberS ?nglpﬂéhgg#gmﬁ' ﬁ%ﬁ@#@%ﬂlﬁo%azggﬁxi yl
- phenyl ami no) - SH pyr{fempou )pY -one hydrochloride' (Conponad 104);
(yyyy) 6- Bromo-S-cycl Op%ﬁ/ﬁ{ﬁm&%ci 'oﬁh%ﬁbﬁ%ﬁﬁzﬂiho}-s-cyclopemyl—
10 . 5-methyl-8H-pyridof2,3-d]pyrimidin-7-one (Compound 51);
(xx) 2-(3-Chloro-4-morpholin~4~y1~phenylamino)-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);
' (zZ) 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

15

(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);



5 1, 4-di azepin -1 yl-phenyl am no)-8H pyrido[2,3-d ]pyrimdi rb n%
(Conpound 105): (zzzz) 8-Cyclopenyl - 5- met hyl - 2- [ 4- (4- me clober 2004

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-Cycl opentyl -6-#l uoro-5-nethyl-2-[4-(4-nmethyl 10

pper azi n- | -yi WMEHY1 am noj - 8H pyri do[ 2, 3-d] pyri mi di n- 7- BERaISH{/@astpound
107); (bbbbb) 6-Brono-8-cycl openyl -5-net hyl - 2-[ 4- (4- ner hy! -

pi perazi n-1-yl)-phenyl am no) - SH pvri do[ 2993- d] pyri m di n-7-one ( Conpound

108); 15 (coccc) 8- Q/cl opeetyl 5 meth 4- et hyl - per hydr o-
.1, 4- di aaepi n-1-yi) - phenyl(@n °Wb¥'ﬂ‘@éi{%{‘g[4d]3mﬂfphﬂlm4ﬂﬂmmﬂé ( Conpound

i (555 55 e et s e

er ro- i azepin nyl am no pyri pyri m din-

g ong ( Conpound 118) %&K’@M ?

615 Blr?rth c|yC| ope]nt é:—I-S nmgbd }/Wl{pén&%ﬂﬁﬁ&&heﬂgpnqmg.ﬁmﬁh%h?ﬁ?| n(ffffl
enyl.am no in one oun

i 4y[ 4- E)( S yQ/cl opentyl - gly Tet ﬁ‘é’fpb"fh%i'gﬂ?hﬁ %Pﬁ’ﬁh‘;g dé[gg'rg?

pyrido[ 2, 3-dJpyri t ni d7-areXCyinpeund6})phenyl | - pi perazin 1- yI ) acetic acid

(Corrpound 112); (g99g999) { )4 5-68x | né'glgfﬁkyhcﬁedﬁ' Ea e Q | - 7- oxo-

7,8-dihydro P3,iido[2, 3-d]p }/rlm plp?ralnl yl}-
acetic acid (Conpound4‘I13P39PX ypoperidiy il @Mmlﬁﬂmﬁdéaﬁlm@
pentyl - 5=net hyl - oxo-;-o,?e,(@o,qi,m@gg pyr| do[ 2, 3-d] pyri m din-2
yl am no) - ph%nyl ]-pi per.azin: | - - acetic acid (Conmpound 114);
{iii) 6- romo-S-cvclopcntvl-S-mcthy}-Z-{4~[4-(3-mo:pholm-4—yl-
propyl)-piperidin-1-yi}-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
'(Compound 63);
(i) 2-(4-{4-[3-(3-Amino-pyrrolidin-1-y1)-propyi]-piperidin-1-y1}-
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-
1-yl1}-phenylamino)-8-cyclopentyl-6-fluoro-5-methy}-8H-
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-cyclopentyl-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 ); |



6 Cctober 2004 WA 01! 70741 PCT/ USol n1207 -104- 8-Cycl open -5-
1-2-(4-{4-[3-(1 H-tetrazol-5-yl) b¥cicbelBboY
propyl ] - pi peridin-I-yl}-phenyl am no)-8H pyrido[2,3-d]pyrimdin 7-one
(Conpound 115); {jjjji) 8-Cyclopentyl-6-

fl uoro-5-nmet wae1@ou-{4-[ 3-(1H-tetrazol - 5 5 yl)-propyl |ecpivpamesdi n- 1 y]}-
phenyl am no) - 8H pyri do[ 2, 3-d] pyrim din- 7-one (Conpound 116); .(kkkkk)

6- Brom o- 8-cycl opentyl -5 nethyl 2 -(4-(404-3-(1Htetrazol- 5

1O PropL b 0, Al e Rl S L L L - e
- get ]hyl |f2 ( 4|— § 4-f3-( py{ppiﬂ:rfﬁiéxﬂ-iJ??]-@h?ylahlri]no}isi-ﬁeﬂ.ﬁﬂ-‘S?L%ﬁﬂﬂ[Zﬁ-d}d f

-3-y]sul fanyl)-propyl ] : pi.peridinp-1-yl}-phenyl amino) - pyrido

2,3-d] pyri m din-7- on@J ; a‘iﬂ?cﬁe‘ﬂgg/“,“}"("?}nmm)

8- Cyci opentyl - 6-f | uor - 5-(tre)t &rBrdtad8exclbpprilyl{25t3afinro-4-[4-(3-morpholin-4-y!-
ohenyl ari nd) - St pyt | B BBl Yo AR BB V)
6- Br ono- S- cycl opent vpyrbaidintyoneZCompgund[73); ( 5- oxo- _ o
ohenyl am no) - St by/ i dol 2 GNP AL oy Yol SR bty BB Gyl |
8- Cycl opent Iy| - g rsrﬁlt P?ﬁﬁ{-ﬂ?@@%ﬁ@ﬁﬁﬂ%@w@dﬁhu 1 \
bi’r i4d£)E 2. 3] pyr i m d n¥7-(§fﬂep @ ouﬁﬁzﬁ?{lﬂﬁ_ﬁ;pﬁgﬁﬂ? @&bl@qﬁ
- Cycl opent¥ - 6- f | uor §¥8mEYR st-g&ﬁ'-"‘(dﬂf-zﬁsd]@% -J-on¢ (Compound 74);
4, 5-di hydro- 1 H 1, 2, 4- t 1 i qued)e-BaEudhihepimoliBharyl)-preplRgné)d-tiomd- -y! }-
b Br omo- 8. tyel opent FErERRER kB P R BB B o nydro-1 141, 2 4-
tiiazol e-3-sul finyl) ¢Gumogpyh 785 peri din-1 -yl }-
(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);



phenyl am no) - 8H pyrido[ 2, 3-d] pyri m di n-7-one (Conpound 12 nrr
8- Cycl opentyl - 5- et hyl - 2- (4-{4-[ 3- (5- oxo0- 4, 5-di hydro-| H %@to&aerz{)&

-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 - 6WQWG#ML 5- met hyl - 2- (4- {4-[3-(5-t) x0- 4, 5- di hymrsoré2sk|
,2,4-triazol e-3-sul fonyl)-propyl]- piperidin- | -yl )-
phenyl anmi no) - 8H pyri do[ 2, 3-d] pyri m di n :j43.0ne (Corrpound 125); 6 Cctober
2004 wo O 170741 PCF/ USOML265! 105- (ttltt)

Br ono- 8- cycl opent yl - 5- met K§A b)Z2‘(44(3{45‘“[‘%'1’3("5"‘@51‘6'YJI}'%GHOYO'PhenVIMOJ-
di hydro- 1 H1, 2, 4-tri agechpentil sl meisi-RHRHRRY,3- gg ajgnaml:u)ﬂu},mmyl am no
)-8H pyrido[ 2, 3- d] pyum’ di n- 7- e (Conpound 1 (uuuuu)

N-(2-{1-[4-(8- q/clope hyl - 7oxo78dthydr05

pyrido[ 2, 3-d] pyri m di n-2 jécammp;@-ﬁmwy}rewwm-d*cﬁh&-ﬂk&viﬁxml) N-

o e e B 0 bt it o

7, 8-di hydro- pyri do[ 2, Codippywd 88):di n 2 yl ami no} phenyl ] - pi peridin-4 y1}-
et hyl ) - N- hydr oxy- acet am deada gPQ@r)gm;]}(g (o

1-[4(6- Bromp-8-cyclo enty? 5- -oé)m %'Qé yWMeg%a&m}

pyri do[ 2, 3-d] pyfi ni di ‘?Tb’2m§h‘8ﬂflﬂw3bﬁ@ﬁtyyljs}ﬂmé¢f2éﬂ]wﬂm}di9-7-one
et hyl } - Nhydr oxy- acet d@o(“ﬁmpound 129); (xx>0 )

N-(3-{1I- 1&8 Cycl opentyl 1 7- 0XO0- ﬁp‘éﬁ\“{F‘PF‘WIWEPIHF'obW}N a5

pyr|d0[23 ] pyrindin-2 ﬁ%ﬁ)n

hydr oxy- acet am de (Cqs&mmﬂncﬂéﬂ:)sclo;(eﬁtﬂ‘S‘ﬁl):thyl-8H—pyndo[2,3-d]pynnudm—7~one
N-(3-{I-[4-(8-Cycl ope |-6J45#10 5-met hyl - 7- oxo-

7, 8-da' hydr o- pyri do[ pyrl di n- 2-yl am no) - pbenvl ] - pi peri din-4 yl)

propyl)-N hydroxy- acet am (&) 2P Gumishnie 8 ) 4-trifinapmethyl My adlidin-1-yl)-
1-[4- (6- Bromo- 8- cycl qRehMhingd-sBrLibehey16-RoiRo-5-methyl-8H-pyridof2,3-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-ﬂuom-5-—mc&zyl-SH—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)-
. phenylammo]-S-mcthyl-SH—pyndo{Z,B-d}pynmldm-‘?—one hydroohlonde

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);



20 - 7,8-di hydro-pyrido[2,3-d] pyrimdin-2 ylamno)-phenyl]-piperidin-4-vl}-
propyl)-N hydroxy-acetam de (Conpound 132); (aaaaaa) 6%3&”%084

2- (Benzof uran-5-yl am no) - S-cycl opent yl - 5- et hyl - 8H

pyrido(2, 3-d] pyrimdin-7-one (Conpound 133); (bbbbbb)

8- Cycl opent yl - 2@ 91{07¢hdol - 5- yl am no) - 5- net hyl - 8H 25 PCT/USO1/02657

pyrido[ 2, 3-d] pyri mdin-7-one (Conpound 134); (eecccc)

2- (Benzo[ b] t hi ophen-5-yl am no) - 8- cycl opentjgp- 5- met hyl - 8F1

pyrido[ 2, 3-d] pyri m di n-7- oRe Con?%gnd' 135); (dddddd) . )

8- Cycl opentyl - 2- (2, 3- di net ?P&’?‘F)r TrIRMe-8-cyalopsRithled-[4-(33-dimethyl-piperazin-

5- net hyl - SH pyri do[ 2, 31 g1)/pheyhintdid)-5inang-sHGsReR3d]pyaRldn- A ceceee)
2- (9H Car bazol -3 yl am Hg& - C @00 ent I9- 5- et hyl - 8

pyrido[ 2, 3-d] pyri m di n®#%: é”‘}([ W%ﬁ%‘ij‘ﬁ L YORING!

8- Cycl opent yl - 2- ( 1H i ndazoi(adnny BeCyalopentylS-mehyi2H4-83;8,4-trimethyl-piperazin-

N s e e

yl ami no) - 8- cycl opentyl 5- méedep) 8<pycloperityl - uod>-Hinpthyli-2af4d3 Bid-trimalng- ( Conpound

139); hhhhhh) 8- I R LY TCN v AL S i.n- .
pheZ]yI agri no) - 8%—!— pyﬂlgo! g 3-")d]h yﬁ-i m-di n%%ﬁﬁ%’?&%ﬂ?ﬁ%@fﬂe 5

oyr
8- Cycl opentyl - - 2- 4- ( 3(Gmn Eﬁ% - pi perazi n-1-yl)- phenyl anm no] - 5- met hyl - 8H

pyrido[ 2, 3-d] pyri mi di n- 7- ORgpppf CBIBRAL-BEydiddehiyl-sMedy (RSB ALAmdpfl PEr azi n-1
yl phenyl am po) - 8- evel opent, F 4’3 mft h |y p_gri do 2,_!3; d] _Pyri mdin 7-one
trifluoroacetate 10 ( Sy Rphsny "(’R%JRS Ryyido[2,3-d]pyrimidin-/-one

8- Cycl opent yl - 5- met hyl ¢Cour(pbupd p&f i din- | -y |- phenyl am no)-8H

i RO G g ) :
B Gyl opent yl -5 ot hyl - 2. [ AR08 ARERGo Gt g plaminol-
8-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 97); '
(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)-

ok
thn

.. 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);



phenyl am no] - $H pyri do[ 2, 3-d] pyri m di n- 7-one (Conpound 144

N-(1-[4-(8- Cycl opent yl - 5- et hyl - 7- oxo- 7, 8-di hydro %Od&b r(2004
pyrido[ 2, 3-d] pydm di n- 2-yl am no) - phenyl ] pi peridin-4-yi; - acetainide
(Oorrpound 145); é%nnnnn) 8- Cycl opent yl - 5- net hyl - 2- (4- pi perazin-1-yl -

phenyl am no) - blo[ 2,3-d)pyrimdin-7-one trifl uoroackraisein2g® ( Conpound

146) ;° (oo00000) 8-Cycl opentyl-6-fl uoro-5-nethyl-2-(4-piperazin-I - yl-
phenyl am no) - 84 pyri do[ 2, 3-d] pyri m di n- Ztoane (Conpound 147); (pppppp)

6- Br onp- 8- cyci opent yi 3?, razin-1-yi

phenyl anl i . no) - SH- pyrldo[ﬂ;;c"?é‘(‘ij]8 g""ﬁ?"h’ ﬂ‘?""bﬁé“’(hﬁo%ﬁcﬁfﬁud@%) 25 . (gggqqq)

2-[3=Chl or o- 4-(3- am nésiseendt-elpheryplo) B iH HmidinT-one
8-cycl opent yl - 5- et hyim?M&é&gh%b%d%Byrl m din-7-one tri fI uoroacetate

( Conpound 149) (rrrrrr
S- Cycl opent yi - 5- net hyl - 2- [(Ay¥) 6B2om0-Besclopdntyli S mtiyhy(d pertiier azi n- 1

(y's)ssé’i‘i?y?gjé‘f’épﬁﬁ5?“‘1“9%%*?uoro ORI T Eﬁs@ﬁgﬁc@@‘éﬂ?d o

pyrido[ 2, 3-d] pyri mi dlﬁ:"P‘-PB ®¥npound- 151); 6 Oct ober 2004 WD 01U707;1 P
Cr7U51111112657 -107- (ttK%)s-ﬁy% QWL} &,8,}/ henyl am no- 8H
“pyrido[ 2, 3-d] pyrim d| 7 one ourﬁjftl1 152 ?Lﬁqg L!pcmgn

S- Cycl opentyl - 2-( 3, 4 pﬁ%ﬁ%ﬂ uimidiged-ong|(Cogpound 106);

Sylrlsgogg 3I d]5p)r/nre Ithmldl n- 7 (nmal mel*’ﬂdl-arﬁ@:o-s-nﬁth yx}awh-memy:-
pyri dg[zpy 1d) pyri mydl :%}% ﬁ{'?%??lﬁ%'? 3‘32'?@%’6@%7'&@4)

(Compound 107);

(bbbbb) 6-Bromo-8-cyclopenty]—5-methyl-?.-[4-(4-meﬂ1yl—
piperazin-1-yl)-phenylamino}-8H-pyrido{2,3-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-
perhydro-1,4-diazepin-1 -y1)-phenylamino]-8H-pyrido[2,3-dJpyrimidin-
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);



(wwwwwy) 8- 1 sopropyl - 5- et hyl - 2-[ 4- (4- pr opi onyl - pi per azi n-

yl ) - phenyl am no] - 8H pyri do[ 2, 3-d] pyri m di n-7-one (Conpoundh%tferzwt}::)
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- Mo 4- y| - propyl ) - pi peridin-|-yl]- PCT/USH/I268?
phenyl am no} - 8- cycl obexyl - 6-f 1 uor o- 5- net hyl - 8H pyri do[ 2, 3-

d) pyri m di n-7-one (Conpound 157); (zzzzZg,.

8- Cycl opent yl - 5- met hyl - 4-(2H1,2;4-triazol-3- i5

yl sul f anyl net hyl ) - phenyl ak‘i’ﬁbf ~Cyelopsptyi- 315‘[“'21392'6‘}-%P3r(hﬂd¢m2¢1 :em)e (Corrpound
158); (aaaaaaa) 8- cyct@mm,ma.mm ity Bl ool 234

sul fi'nyl net hyl ) - pheny] anmi noj - pyri dol 2, 3- d] pyrimd one ‘% rrpound
159); 20 - (bbbbbbb) $o®pPe¥ 5- et hyI 2- [ 4- (2H-1 2,4-triazol e- 3-

igg; onzfl net hyl g ghgyl ani ugii} wYﬂVMWuM}MYIm(ﬂ“{MJCIﬁPgMz&FOm;oznd
ccccgec C o- | ro- -

oxadi azol - S%yl met hyl )ggﬁ ﬁgﬁ?“ﬁ“gﬁ}g’?}?‘{ym ﬁ&]’fiéﬁﬁ?’m ypmidisne 25

(Conmpound 161); (dddddcg)Compound 116);

S- Cycl opent yl - 5- net hyl -

fisi ) e pheny S D et oo

. (eeeeeee - 3 zol e-
sutfinyl)-ethyl]- pheam,,ﬁ ﬁu—lg i do[ 2, 3-d] pyr| m di n; one (Conpound

163); 6 Octgber 2004 R US01H0265" © - 108 (f )
8- oycl opentlyl - 5- et hyl - 2- {lwl)[ & CydpentybS-methy]-2rf4s{4el345-0x0-4,5-dihydro-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);



sul fonyl)-ethyl]-phenylaanino } -8H pyrido [2,3-d]pyrimdin-7-qne
(Conpound 164): (9999998) B Dctober 2004

8- Cyel opent yl - 5- net hyl - 2- (4-[ 2- (5- oxo- 4, 5-di hydro- 5 1, 2, 4- oxadi azol -
yl)-ethyl 7 phenyl am no) - 8Hpyri do[ 2, 3-dj pyri m di n-7- one (Conpound 165);
(hhhlhhh) 8- Cyt@gestyl - 5- met hyl - 2-[4- (3H- 1, 2, 3-t ri azol -PATAUSNIA26S"

yl sul f anyl nmet hyl ) - phenyl am no] - 8H pyri do[ 2, 3-d] pyri m di n-7- one (Corrpound

166); 10 (iiiiiii) 8-Cyclopenty 5methylmg {4[2(3H—123tr|azol
ylsul fnyl)-ethyl]-phenyl am no) 8H p | do[ 2, rimdin-7-one (Oorrpound
167); (iilijjj) 8-Cycl opeltts S[mpﬂ(y 2 t-B-(Hox-hvdro- 1, 2, 4

oxadi azol -3 yl ) - pi perag Kéro)'lk-ﬂ-l amdxaaﬂsuﬂfah ﬁ&bﬂ}ﬁfﬁﬁéﬁ&%ﬁ}d] pyrimdin- 15
7-oné (Conpound 168); kkkaH %y[c ent met’ h i
4-[4-(2H 1,2, 4-tri azoPhes;E lamino)-8H-pyrido ]Pmdm-7=onc (Compound 136);

yl-sul f anyl ) pi peri di n- 1- ylnnpely2-a{48iCyabpentyl-s-methyd- 720x8 7 RYdikydodi N- 7- one
-(Conpound 169); (1111

8- Oycl opent §I - 5- net hyPyréz’[?i‘? ~4lpyrimidin-3-ylpmjnoy-pheny]}spiperidin Ay1} -ethyl)-N-

sul fznyl ) - pi peri di n- 1hgddxypbeayiia@empanddBpyri.do[ 2, 3-d] pyri m di n- 7- one
Co d 170 nmmmmma 8 @/ 2-{4 H1, 2, 4-

'EI’I 228:12 3- sul) f ogyl ) - pi péz(l ﬁ{ﬁﬁﬁ(ﬁq&ﬁ&@h Ongﬁm%é}l(?
pyrido[ 2, 3-d] pyri mi di ?\S-ﬁ%ﬂfe-w@ﬁpb@]nﬂ‘ﬂmﬁmﬂ-ﬂm}mym&i@d%}I(Hmnnnn)

8- cloentl5rreth eridin-1
yl ]Cypheﬁyl a)r/n no} - 8H %ﬁﬁd%f%wﬂ&k&hﬁ&t@ﬁmmg%@( IOIrrBoulndI 172); (0000000)

1-[ 4- (8- CydPopent yl - 5- et KyyPyd ek 7 1g4{-Brpme§-cyclopentyl-5-mothyl-7-oxo-
pyrido[ 2, 3- d] pyr | m di ng-AmydreFde)2, phugﬁi&thmywmogibﬁh%yiftp@anyll}J c acid 30
(IHtetr aZO| 5-yl)- anotgq) ]gv%ogg:?ylfa%ge ICompound 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-(Benzofuran-3-ylamino)-8-cyclopentyl-S-methyl-8H-
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]pyrimidin-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);



6 Cctober 2004 W) 01n0741 PCF/ US01/ 02657 -109- (PPPPPPp) 6 Octob

S-Cycl opentyl 5-methyl -2-{4-[4-(3H1,2,3-triazol -4 ctober 2004

yl sul fanyl)-piperidin-1-yl]-phenylam no}-8H pyrido[2, 3-d] pyxi m di n-7- one
(Conpound 173); (9qqqqqq) 3-[4(8-Cycl opentyl -5-nethyl-7-o0xo0-7,8-dilydro- 5
pyrido(2, 3-dj penimirdi n-2 yl am no} phenyl ] |5-(1Htetrazolecrnshiorssr

propi onam de (Conpound 174); (rrrrrrr) . ,
2-[4(8-Cycl opentyl -5-net hyl - 7- oxo- 7, 8- d;l dro- pyrido[2, 3-d] pyrimdin

2-yl am no). phenoxy]-N. (1H tetrazol-5 yI')- acetanride (Conpound 175); 10 .
(sssssss) 8-Cycl opentyi - Heeagedhy2-(20A fetyl-pGzofumn £ Baminb)iieyolopenR4 -

oxadi azol - 3-yi neowxy dp di n-7-one
prent 1 (ttt%stn&m@tt DY PR 3- BRIt RbR ol bRk 13D

8- Cycl opentyl - 5- et hyl - 2{@'{1&1’1{)2&@2@@@ Hmethylg- (9 raorpholin-4-yl-

sul finyl)-ethyl]-pip dndlbﬂmasﬁ bRy 1A 1and] pyriinidin.
15 7-one (Conpound 1? (u )l]u g;ﬁ;g R %ﬂ-&w&hmal%

S-Qycl opent 31 - 5- et hyl - 2-GED 8 8{’ espd-2rl4A3 Srdimnethltpiperazin-1-yl)-

3-sul fonyl)-ethyl]- ppmmdinﬂkﬂ-m%ﬁ-@hmmblamdlﬁﬂrﬁhh@wndo[ 2, 3-

d] pyri m di n-7-one (Cg oundd%é§ (vvvvvw)
8- Cycl opentyl -5-neth 12-(3H1,2,3 triazol- 20 -

3] yl sul #gnyl )7 ett h%/I ] pi ﬂmu)(ﬂﬁ-ﬂﬂqmmﬂﬁ?ﬂﬂwwﬂwmﬁﬂéﬁn@-
rimidin-7-one
8- gcl opent yl - 5- et ﬁgl - gﬂ{]%l %E’.S@Wﬁ%?ﬂne trifluoroacetate

t
triazol - #’/sul f anyl IC@!IW}!F‘) 18¥peri di n-1-y1} phenyl ani no) - 8H pyrido[ 2, 3-

.d] pyrim d' n-7-one (Conpwtﬂk%%;cloggn&l@ xﬁ&gﬁ)ﬁ-@)plpendm- -yl-

8 Cycl opent yl - 5- net hyl 0x0-4
di hydro- 1, 2, 4- oxadi ai‘EﬁIYJS‘I“FP))M'E?WP[P%ﬂ]@W@-Pﬁ-@SW'}mlp'luedlyﬂam no) - 8H-

(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-
phenylammo)—SH-pyndo {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]pynm.1d1n-7—one
30 {Compound 150);
(ssssss) 8-Cyclopentyl-2-(4-fluoro-phenylamino)-5-methyl-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 151);



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 (Conmpound 182); (zzzzzzz)

8- Cycl opent yl “’?"{'Z{’d'(z 2- di oxo- 2, 3-di hydro-1, 2, 3, 5- PCT/USI/02657

oxat hi adi azol -4-yl) - pi peridin-| -yI ) - phenyl am no) - 5- et hyl - SH

pyrido[ 2, 3-d] pyxi m di n-7-one (Conpound 18®); 6 Cctober 2004 WO 01/ 70741
PCTI USOL/ E12657 -110- (aa )

8- Oycl opent yl - 5- et hyl 2- { i—g‘?ﬂ?@fl%%@%ssgﬁq‘“%ﬂh@ﬂaﬂmwﬂ'

1, 2, 3,5-ddatri azol - 4- phﬁoﬂﬂaﬂpﬁﬁﬁﬁnﬂ%(ﬂhﬁpﬁhﬁﬂm)}} 8H pyrido[ 2, 3-

dj pyri m di n-7-one (Conpou 84)a )

8- Cycl opentyl - 2-{4-[ 4- (1, ?‘g'ﬁ‘u‘l‘%“iog-‘ , %33‘3 y'tighlopgphegylamina)-5-methyl-
1,2,3,5-thiatriazol - 43I§P)fﬁ4s\l’4ﬁedlpﬂ‘itadm{7-opﬂcmnydm no} - 5- net hvl -

do[ 2, 3- di n-7- %ﬁm
Ey{lﬂf (()EB QIclgjoBZH;?I I5nmetq | - -oxoﬂ#&%égélhﬁl ldi@%?p%%‘rﬁﬁg E%’gﬂﬂ]"f}%’l m di n-?
yl ani no) - phenyl ] pi pef# '@JBYTB%‘ t7yene griftunveacstatel(€omponndi #54);Conpound 186) ;
10 (dddddddd) S-Cycl opent oo Byl [455135,1 4. 214,

o L el S Ll AT -7 o
8- Cycl opcntyl - 5- met hyl - 2- {(fedods) (2 yclohgxyhS-tethdRD{4Qsigdrazin.1-yl-

(compound’ Y8y (1) Bt BREROr a8 B hiae ne[éo-eé&éé'lg‘ﬁi' i1 azol o3
sul fonyl)-pyrr oJ I di n-1 -yl Xyypheh2HaridMothhelyd-iehoopy B-pigertliip )41l di n" 7- one
(Conpound 189) ; phenylamino}-8-cyclohexyl-6-fluoro-3-methyl-8H-pyrido[2,3-

d)pyrimidin-7-one (Compound 157);
(zzzzzz) 3-Cyclopentyl-5-methyl-2-[4-(2H-1,2.4-triazol-3-
13 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);



(99g90gggg) 8- Cycl opentyl -5-net hyl -2-{4-[3-(3H 1,2, t-triazql:4- 2%
yl sul fanyl)-pyrrolidin-I-yl]-phenyl ar ni no}-$H pyri do[ 2, 3- d?&fj‘?t?ﬁr PR%7- one
(Compound 190); {1hhhhhhl -h) :

8- Cycl opent yl - 5- met hyl - 2- {4-[ 3- (5- ox0- 4, 5-di hydro- 1, 2, 4- oxadi azol -3
yl)-pyrrolidi wolge7- phenyl am no) - SH pyrido[ 2, 3- d] pyrirmmisavizéne
(Conpound 191); 25 (iiiiiiii) 8-Cyclopentyl-5-nethyl-2- {4-[4-(3-

hydr oxypropyl ) pi peridin-1-yl) phenyl am g4.- 8H pyrido[ 2, 3-d] pyri m din- 7-one
trifluoroacetate (Oorrpound 192

8- Cycl opent yl - 5- net hyl - é’@ﬂ@?ﬁ‘ﬁ‘ﬂﬂsﬂeth}’l-z-{“-[}("ﬁ-1,2.4-mazole-3-

phenyl ami no) - 8H- pyr i dﬁ[f?nyﬁ-edﬂ?%ﬁdnﬂl’aﬂin@}-iﬁ ﬁedo[z,s ﬁjﬂ%ﬁ@r@ﬂbﬁée 30 (Conpound

193) 7 (kkkkkkkk) 8-Cy g 5- et hyl 4-pi perazin-1-yl -
phenyl ani no) - 8H pyri cﬁ%f’? 136$% i ni di n- 7-one (Conpound 194): 6 Cctober 2004

WQ 01/ 70741 PCTNSol/ 026P (dgggggg)l\wyclt)pentyl-s-methyl-}{4—[2-(5-oxo-4 5-dihydro-

Syt O LBy L Y 1
8- (Met hyl et hy1) - 5- et hgde{wmmmazu n-1-v1- phenyl amino)-8H

pyrido[ 2, 3-d] pyri mdin-7- W)I J ‘ﬁ%ér#(“m"’ glm?_gl (nnnnnnnn)

8- Cycl opent yl 5-methyl - rro
yl ) phenyl am no) - 8H py)‘l-‘F“E@{Ykn@ -ﬁﬁﬁmh& }-dipminidind7-0&7) ;  (00000000)

8- Cycl opentyl -5 net hy, COQ, L,ﬂ,d(lﬁgicetyl pi perazin-1 yl)phenyl am no] - 8H
5 0ycl opentfl B ot hyl ”6 ¢ 15 J-Gippap-s meidy2- (- R L 2.3 aiabl4-
acetyl pi peridi n-1 -yl ) phemigl)ay}ehenPlamdig -8l dop2, Shpyfimtdid-Bae’ - ONC
{Compound 167);
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} - 8H—pyndo[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);



(Conmpound 199); (q9qgqgqaqq)

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 (Corrpound' 200); 15
(znxtrrr) 8- I entyl 5-met hyl - 2- [ 4- (honopi perazin-1 yl)phenyl am no] - 8H
pyrido[ 2, 3-d] ’dl n-7-one hydrochl oride (Conpound 2025TUSigeBSSSSS)

8- Cycl opent yl - 5- rret hyl -6 fl uoro-2-[4-(honopi perazi n-

1yl ) phenyl am no] - 8H pyri do[ 2, 3- d] pyri m dj1@9,7 one hydrochl oride 20 (Conpound

203); (tttttttt) 8-Cycl opentyl - fluoro-2-[4-(3, 3-di net hyl - 4-
acetyl pi perazin- | -yl )phéﬁ?ﬁg’a ?Y%‘%?er’rlaﬁ‘eﬁ'zﬁ 1.%3-tiazpl#- one
(Conpound 204); (uuuuylsulfahylPpipyidiope famiHe -Bi P,?hng t hyl 4- -
acctyl pi perazin-1 -yl )9h3 I am no. i I—Il-llgﬁ?do[ 2;3 Jgﬁjy?‘?%ﬁ% I n- d}Hg

( Conpound 205) ; (vvvvvv E}‘ entyl 5- rﬁst hyl - 6-f | uor o- 2- [ 4- (4-
met hyl pi perazin-1 vyl )phen}(ﬂ@qmqq)]}&ﬂs-p.yclopiﬁ@m.ﬁcﬁ}lmxbmgddﬂwdtz, one

Erect?ggfgggt 2%6210) gﬁeg %L W%@ﬁ“@%ﬁ@hﬁ#ﬁmﬁfﬁ%e ( Conpound

207); 6 Cctober 2004 mwm derCompomdIIA 1 /11265 -112-. (==D=)
8- Cycl opentyl - 5met byl 2- (4 (k) 22coty@r@a§&%%§§&%lhﬂﬁmé1 enyI am no} - 8H
pyrido[ 2, 3-d] pyri m din- ane “( YYYVYYYY
8- Cycl opent yl - 5- et hy?ynf W"%JBY’B‘% Bip12rydamingphenoxyd N-(1H-tetrazol-5-y1)-
yl) phenyl ani no] - SH- pyaced@idd (Bopsuagitng)di n- 7- one ( Conpound 209);
10 s - (sssssss) 8-Cyclopcntyi—S-mcthyI-ZJ[4-(5-oxo-4,5-dihydm-1,2,4-
oxadiazol-3-ylmemoxy)-phenylamino]-8H-pyrido[?.,3-d]pyrimidin—7~one
(Componnd 176);
(tttitc) 8- Cydopentyl-S-methyl-Z—(‘!—{4—[2-(21-1 1,2,4-triazole-3-
suiﬁnyl)-ethyl]-ptpendmd-yl}-phenylammo)—sH—pyndo[z,a-d]pymmdm--
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 .<.I,2,3,5-0xathiadiazul-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-
oxathiadiazol-4-yl)-piperidin-1-yl)-phenylamino}-5-methyl-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 183);



() 8-Cyclopentyl-5-nethyl-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
pyrido[ 2, 3-d) pyri m di n-7-one (Conpound 211); (bbbbbbbbb) 8-Cycl opentyl
5- et hyl - 2- (i ¥@ad\Lol - 5-y1) arni no- SH pyri do[ 2, 3- d] pyr i maTdisat2eONe
(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- ong;d.Conpound 213); 15 (ddddddddd)
S—Q/clopentyI-S-rrethyI-Z-ﬁ 4-piperidin-|- :
yl ) phenyl am no] - 8H pyr i do}#3%4& %qu?ﬁﬁylrﬁ"F?‘Bﬂé'%ﬁhe%maSﬁﬂwﬁm-
(ececceeee) S Oyl opertyle.sSatationh ffifen-HEb M3 ricorss-
yl)am no- SH pyri doJ Zﬁgixo%jrl mmg{cn 7-one_( Conpound 215); (13) :
8- Oycl opent yl - 5- met hy#BSE} %‘3 ﬁﬁ‘!’ﬂ?‘lr‘]‘-l 20 -
ani nonet hyl pyar ol i di n- 1- y @phtibbbby |8aCyiclopdntyBlk{py4-{1cIodidxa32, sty iolyi-di n- 7- one
(Conmpound 216); (g9gg %% S- Qychopentyl.- 5- net hyl.- 2- 4-%“4- 2-
hydr oxyet hyl) pi per az?lrglg%% ajn'b gr%’fll)ép? Hé‘}é-lﬁ%’i?%l}féf{ima ﬁbélil‘m' di n-7-.one
(Conpound 217); 25 ( rvbédibBidlpyrisidigyieine (Gmipoun®iishhy| - 2- {4-[ 4- ( 3-
mor phol i nopr opyl ) pi peri di padadthlphe ' "?_ . .
pyri do[ 2, 3-d] pyri ni di n-_7-§ne (a‘oﬁ g%dg%@?t}n :s_'i_nllelthlyl {-0xg-7.8-ditrydro-
8- Cycl opent yl - 5- met hyaytdelg.BdpyémidinZrianing)phenyHmipgttlign4-carbonyl }-
pyrido[ 2, 3-d] pyri ni digieihn@aBontbiasieripewri k), (11111 )
8- Cycl open%l -5-nmet hyl - 2- (| - %ﬁ/yluﬁam'- n@bél-l- h&;(/ri dOELZ’ 3-d] pyri m din-7-one
(Conpound 220); and Gdd& . dél) Flgpret-ymetwhiH{3-CH- (. 2.Aitiaralbht hen- 5-
yl) anmi no- SH-pyr i do[ 2 ybyippiueolidintt=y}- ey 4G rerLpRideR Bl djpyrimidin-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);
(g28gg82e) 8-Cyclopentyl-5-methyl-2-{4-[3-(3H-1,2,3-viazol-4-
_ 20 .- yisulfanyl)-pyrrolidin-1-yl}-phenylamino}-8H-pyrido[2,3-djpyrimidin-7-
one (Compound 198);
(hbhbhbhh) 8-Cyclapentyl-5-methyl-2-{4-[3-(5-0x0-4,5-dihydro-
1,2,4-oxadiazol-3-yl)-pyrrolidin-1-yl}-phenylamino}-8H-pyrido[2,3-

Bls&ther 2004

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);
phenylamino)-8H-pyrido{2,3-d]Jpyrimidin-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);



6 Cctober 2004 wo i11!'7(1741 PCT/t1SI11/41265". -113- 8. A_C

sel ected fromthe group consisting of: (9”8ber 2004

8- Cycl opent yl - 6-i odo- 5- net hyl - 2- (4- pi per azi n- 1-yl - phenyl ami no) -

8H pyrido[ 2, 3- d]ﬂ rimdin-7-one (Conpound 225); 8-Cyclopentyl-2- {4-]
1-(3, 5-di rreth W ™ erazin-1-yl)-nmethanoyl ]- 5 phenyl anPRBYS*8eMBt hy| - 8H
pyrido[ 2, 3-d] pyri mdin-7-one (Conpound 226);

8- Cycl opentyl - 2-[ 4( 3, 5-di net hyl - pi perazi-ht11 yl ) - phenyl am no] - 5-

6. Br oo & cycl opeentyl d°@ﬂ§%@§?¥@#ﬂmﬁa‘—rw% T
1S4l apentyi 2 Tals. ?ﬁ?ﬁ%ﬂmﬁ'ﬁ”‘gﬁj‘;ﬁ;ﬁg‘%T;?ﬁ”ﬁf“”d 0
e e E@azém.iﬂiﬁxmm“ o
phenyl am no§ 5- et hy l(c&bpsid :2, 3-d] pyrimdin-7-one (Corrpound 230) ;
e T e
den z“psa?yf {120 10) POSRYL PLES R g D GSL B 20
trifluoronethyl-8H py'i)pmflglnalob}ﬂi’wnm[Zlb-d}p?nmldm-‘(-ﬁmmeuﬁdmﬂ3@), ;

R T
[ 4- (8- Cycl opent yi - 5- RestyipiperidingkyDahegyiaminglftbpyidoi2dedlps@inBdin-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);
(vvvvvvvy) 8-Cvclopcnty]-ﬂ-mcthyl-é-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);




d] pyri mdi n-2 yl am no) - benzyl ) - phosphoric acid (Conpound 235);

6- Chl or o- 8- cyel opentyl - 5- et hyl - 2- (4 pi perazin-1-yl gacmberzOM

phenyl am no) - 8H pyri do[2 3-d) pyrimdin-7-one (Conpound 236); 30
2-[4-(3,5-Dmmet hyl - pi perazin- | -yl)-phenyl am no]-S-(1-ethyl- propyl

-5-net hyl - 8H-Yol#d12, 3-d] pyri m dir-7-one (Conpound 237)PCT/USNARGST

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 gfanpound 238); 6 Cctober 2004 WO

01/ 70741 PCT/ 11SI11/a2657 -114-

3- [ 4(8- CYcl apent yl - 5- met hW@Q&Q"E’Wﬂ@J’W%@M 3.dj pyrinidin-2

yl am no) - phenyl ] - N, N-igteijet drklfdHe fh@amih SFOBFR: %aﬁ}mm:dm-g-

8-cycl opentyl - 6-fl uor o- fz)?f{;“? &2 }%%gr oxy- et hyl ) - phenyl anmi noj - 5-
met hyl - 8H pyri do[ 2. 3-Hf Brupd ne (Conpound 240);

S- Cycl opent yl - 2- [ 4- (2- hy deoyyyyet) FCyclopineid $luantiyhd]4-B- om0 piporhziB

0 (8-Cycl opintyl S bRy BaisgE SR s Shlimitn-7 gns Compongd 5% i
2-yl am no) - benzoi c aci d (GorpoendCri@pytylisomethyl-2-[4-(2-

met byl Bbt pyri dol 2, EE‘E R R ARG ) Rt

[4- (S Cycl opentyl - P‘mﬁi’éﬂb 7, 8-di hydifo pyrido[2,3

dj pyri m di n-2-yl am no) - be?,;%ggam) dn6v]-8Gheth ggggah%go;g faknin npound
244); 15 8-cycl opentyl - &[ Iuoro %ngyrret o>¥§ et hvi amS}rl\o - ol

pheny! anmi ndf- 5- met hy| 8 ~oF ympauad AL one - (Corrpound 245) ;
(S)-2- Anmi no- 3-[ 4- (8 cycl Oﬂﬁwb%b’oﬁ‘sfdybl%eﬂtyﬁiﬁﬁﬁ:?vi ioirfAEd1-5-yBamino-

di hydr o- pyri do[ 2, d]ajﬁl go[gl pd]gynxndamr,p ?Eoggfur;%I )pr opi onic acid
{cecececec) 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).



20 - (Conpound 240);

8- Cycl opentyl - 2-[ 4- ( 2- met hoxy- et hoxy) - phenyl am no] - 5- net hy

SH- pyri do[ 2, 3- d] pyrim din-7-one (Conpound 247);

S-Cycl opentyl - 4-i sopr opyl am no- phenyl am no) - 5- net hyl - )
pyri do[ 2, 3- d]%% 1‘ f*Yi n- 7- one (Conpound 248); 25 sFusmmes

8- Cycl opentyl 2- (4- hydroxy- 3. 5-di net hyl - pheny | am no) - 5- net hyl -

SH- pyri do( 2, 3-d] pyri m di n- 7-one (Conpoufld3249); 8-Cyclopentyl-6-fluoro

2- (4- hydr oxy- 3, 5 di rrit \R\B?{l&%@&@%\:?@%& P%IS&EH

pyridof[ 2, 3- d]pyrlmdln fone
8-cycl opentyl - 6-fl uor o- 2- &ﬂymwk@l@ﬁ-mhﬂmbﬂﬁybxpphaw{yaphmﬂm@p

S-met hyl - 8H pyri do[ 2 ggr r%],lmﬁg &D_(?Qﬁeggﬂmgwg,q 51) 6 COctober 2004 115
0 a

9. A pharnaceuti cal SIT riosin id selected fromCaim1
in combination wt h a p%@YP&QP@‘BM‘%&‘I’[57(3éc@@ﬁbﬁﬂ¥@r@arlrxl)eﬁﬂeth@01fﬂrent or

exci pient. 0. Use ofpha,ygg,ﬁlgja_ggﬁgtﬁymmﬁngg[ﬁggyyﬁ&mm of a comnpound

according to Caiml, t he manufacture of a nedi canment for the treatnent
of proliferative di s&%@ogn ?Q’ect ed fromthe group consisting of cancer,

psoriasis, vascul ar SerOtSQCijﬂlkﬁﬁhtﬁlé-pF(Slﬂ-dJﬁEﬁirlL;@ﬁrﬁﬁSlOﬂ) -Fiiefiflatiinbs-a di sor der
sel ected from the gr er oS r 0S rgi cal
vascul ar stenosis, a ‘é’ﬁ’%ﬁlsé}k ggri"ﬁ)h‘tghﬂa ﬁf"" l@é‘i’%‘g“‘gb@gmound
selected fromd aim1l, irn-BleworRacysfopetiylr2ef443 B&umdﬂ-pmmiﬂi lI.yfor inhibiting a

cyclin-depgpdent kin ﬁ&yhﬂ&bkg%%m?gsﬁagg&gg? gﬁlfmdq A0 11 wherein said

cyclin-dependent Ki n se’1s C onpound sel ected fromdC aim
1, in the manufact ur éCompaxnd@28canment for i nh| biting.a growh

factor-nedi ated tyrosine ggdmocp@n,yllﬂ[¢gsﬁemagmﬁ &g}pglgglt nq)_?{ i Ve,613 wher ei n

said growh factor-nedi ate roSi ne I nase i's d growmh
factor (PDGF). 15. Uigsdogfmeshy é%ﬁwuﬁ@[—éfdlmnm@w iﬁ’n‘?\ﬁﬁ?P@i%“‘%%n% growt h
factor-nedi ated tyrosine ¢.8hbREcRbeeHALIAY-(3,6-dfheMyipibaadis151)br obl ast growt h
Factor ( FG? phenylamino}-5-methyl-8 H-pyrido{2,3-d]pyrimidin-7-one
(Compound 230);
8-Cyclopentyl-3-methyi-2-[4- (lH—[1,2,4]tr1azoI- -ylsulfanyl)—
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)}-

p_October 2004

[
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);



16. Use of a therapeutically effective anmount of a conpoun |.ec from
Claiml, in the manufacture of a nedicanent for the treat ge(%\t%t%ﬁ{tzgggubj ect
suffering from diseases caused by vascul ar snooth nuscle cell
proliferation. 17. Use of a therapeutically effective anount of a conpound
selected from¥@#H™HL in the manufacture of a nedi canmenecfamdzae treat nent
of a subject suffering from cancer. 6 Cctober 2004 wo 0i 170711 PC1l'/1TS01
/112657 -116- 18. -114-

d- Br ono- 8- cycl opentyl - 2-[ 4- (3, 5-di net hg/l pi peerazi n-1-yl)-phenyl azni noj
5-methyl -8l i pyrido[2, 3- &r[é';ﬁ-ﬁmlmentﬂr -othyl- Figxo-7,8-dihydro-pyrido[2,3-

8- Cycl opentyl - 6-fl uor ; ; ni RRMERY, nyl am no] - 8H
py?i/do[ 2, 3- 5] pyri i di ?Pg’?ﬁﬁﬁg@%&%’(ﬁ;ﬂm@ﬂﬂmﬁ%m' ol ]

8- Cycl opent yl - 5- net hy{Cemmopsd 339:0| - 3y ) - 8H pyri do[ 2, 3-d] pyri ni di n-7 one.
21. A conpound sel ected f BaDaclopenty)-6-flucro-2-[4-(2-hydroxy-ethyl)-phenylamino}-5-
8- Cycl opent él - 5- et hy| Ec;-[ggz_%g bazal -‘cﬁ%‘yj no- 8H
pyrido[ 2, 3-d] pyri ni di B=F0n y('%f’)ﬁﬁo -one|(§ompound 240);
8- q_/gl E)ge gt )éi - 5- et gyl - 2- @I-G}@lopctmzldl-[4-52-Wd;ﬁmeﬂlﬁ-)-ﬁlﬂmylamino]-s-mcthyl-SH-
pyridoj £, o- pyrimai n-.4- € U ; .
8- Cycl opent yl - 5- net hylis- é(-)l?g'?ﬂ%et yI Ezﬁg%%ﬁgﬁw%ﬂ}am no- 8H
pyrido[ 2, 3-d] pyri . m di n- 7 4dFEy¢ioprmpydGmutthelt BYxo-78-dihydro-pyrido[2,3-
o Oycl opent ! - & et i ot i50J- SH 15
pyrido[ 2, 3-d] pyri m di r;?%‘f“%'ne ('Corrpo)ﬁrﬁgmé:f)'( X@mhéﬂﬂ
8- Cycl opent!)| - 5- et hyl - 2- BLysloaenpd 23 héiolethyl-pieyagin Id)-Sidnylamino]-5-
pyrido[ 2, 3-d] pyriini dingityl- iasfo M Rithi ik Phne (CofpmldaRast v! - 5
-met hyl - 2-[4-(3, 5-nethvl -43-3 e el '"(Rf‘ ﬂ
ani nomet hvl pyrrol i di n- 1- yE4rerapseirmonetisls7ye-7 ddity dropyrdaidad-i nai di n- 7-
d]pyrimidin-2-ylamino)-benzylj-phosphonic acid diethyl ester
(Compound 244);
15  8-Cyclopentyl-6-fluoro-2-[4-(2-methoxy-ethylamino)-
pheny]amino]-s-methyl-SH-pyﬁdo[2,3-d]pyyimidin—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)-phenyl]-propionic acid
20 S (Coempound 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).



20 one (Conpound 216); 8-Cyclopentyl-5-nethyl-2-(4-[4-(2 ctober 2004

bydr oxyet hyl ) pi perazin-1 - yI)]phenyIanino}-SFprrido[2,3-d?p 3|n-7-one
(Conpound 217);

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 no} - 8H pyri do[ 2, 3-d] pyri gygi n-7-one (Conpound 217); 25

8- Cycl opent yl - 5- net hyl - 2- (benzof uran-5-yl ) am no- 8H

pyri do[ 2, 3-gJpyr

8- Cycl opentgl @ch§tlﬁgﬁﬁ%@9%£$g%§wp ounds%ecfeﬁ‘ f?md? 1a“y”” m di n- 7- one
(Conpound 220); ewnbinagorOyith @pleammydeuticalipadoyitatide arrer.chlagitton exvifeny.1) ami no- 8H
30 pyrido[2,3-d] pyriznidin-7-one (Conpound 221). 6 Cctober 2004 117 22. Use

of an effective amount of a conpound in Caiml in the manufacture of a
medi cament ¥br tYHee diadhprepsitpalineffeotivetanwantd n corpfousd acendingps Claira iis,

vascular  STDO! hyBHaRlEGEbl 3 REALIA! A HOTARSRCE Abfild dgidier o5cl €1 0s! &

and postsurgical vascu tenosi s and restenosi 23. Use of
an effective anoighectedfrom teagrpensodsissing Gf eanperlpspriasishesonian gioath oueclof a

medi canent for tgeakl Nt &SRS Ll Med 0TIl R GsiGaAIRSed by a DNA

tunor virus.
atherosclerosis, postsurgical vascular stenosis, and restenosis in mammals.

11, Use of a compound selected from Claim 1, in the manufacture of a medicament

for inhibiting a cyclin-dependent kinase.
12. Use of a compound of Claim 11 wherein said cyclin-dependent kinase is cdk4.

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,
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6-Bromo-8-cyclopentyl-2-[4-(3,5-dimethylpipeerazin-1-vl}-phenylamino}-
5-meﬂlyl-8H—pyrido{2,3-d]py1imidin—7—qnc.

8-Cyclopentyl-6-fluoro-5-methyl-2-f4-(piperazin- l-yl)phenylammo] -8H-
pyndo[2,3-d]pynnudm-7-onc

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),

3-Cyclopentyl-5-methyl-2-{4-[4-(2-hydroxyethyl)piperazin-1-
¥1)]phenylamino}-8H-pyrido[2, 3-dipyrimidin-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).



22.

23,

6 October 2004
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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.



