WO 03/ 062236 PCT/ 1 B03/00059. -1 2-(PYRI DI N 2-YLAM NO) - PYRI DO

[2,3-d]PYRIM DIN-7-ONES FIELD OF THE I NVENTION This invention relates to
substi t utwo 03neazB6io pyri dines that are potent i nhibitorsPaf/1B03/00059.

cycl i n-dependent kinase 4. The conpounds of the invention are useful 5 for
the treatnment of inflammation, and cell proliferative di seases such as
cancer and restenosis. BACKGROUND Cyclin-dependent kinases and rel ated

serine/ t hr eoni ne-(PYRIDIN- %Ynmm@)npmmopz,m;mmm{hm\avm@y mes that
perform essential functions in regulating cell division 10 and

proliferation. The cyclin-dependent kinase catalytic units are activated by

regul atory subunits known aspmy® ORTHRINVERStOAS mammal i an cyclins have
been identified (Johnson D.G and Wal ker C. L., Annu. Rev. Pharnmacol .

Toxi col . 1999; 39:295-312). Cyclin B/cdkl, Cyclin Acdk2, Cyclin E/ cdk2,
Cyclin IV cdk4, ThigifdenBohdatkSio sﬂﬂgltﬁt@ea%ﬁ? ‘ﬁgﬁﬁiﬁw@ﬁlﬁfe{rg gbfgﬁ{ s 1ncluding

Cdk3 and Cdk7 are 15 inportant regulators o cyc rogr essi on.
Addi t i onainhfhifess ¢fimghmﬁemndbmtd¢1@:tk4 'ﬁ@@nnphunds of thaddvedeon aigukeful on of

transcg i re ai differenti apoptosis (Mrgan D. O,
Annu. pf"f%eﬁi tpeatipes Ot flgminy a @WP@%&%&VF%@E&Q@& ée&:qrvapfiy or

t enpor al | yestehogdg.mal acti vati on ,of cyclin-dependent ki nases has been shown
to result in the devel opnment of human tunors (Sherr C J., 20 Science 1996;
274:1672-1677). Indeed, human tunor devel opnent is commonly associated with
alterations in either the Cdk proteins thenselves or their regulators
(Cordon-Cardo C., Am J. Pathol . BAKGRAUNT®5-560; Karp J. E. and Broder
S., Nat. Med. 1995;1:309-320; Hall M et al., Adv. Cancer Res. 1996;

68: 67-108). Naturally occurring protein inhibitors of Cdks such as p 16

and p27 cause Gyﬁiﬁ—(ﬂbpeﬁﬂ%@kiﬂaﬁéﬁ ahH relgt@d VérddeRniddnind t@fﬁrk‘i sesc% lines
(Kanb A., Curr. Top. Mcrobiol. |nmnol. 1998;227: 9 148 mal | nol ecul e

Cdk in h| b‘ian?F@mi'@}Juh\If §@ZY@@SL§13%@eifﬁrm hesctiad Aunrvtints i regulating celladicisioar
e e R T
prol i f er atgalatorjVasttmita knewiad dycliis CAeleast 16 mammalian cyclins have been

identified (Johnson D.G. and Walker C.L., Annu. Rev. Pharmacol. Toxicol.

1999;39:295-312). Cyclin B/cdk1, Cyclin A/cdk2, Cyclin E/cdk2, Cyclin D/cdk4,

Cyclin D/Cdk6, and probably other heterodimers including Cdk3 and Cdk?7 are

15 important regulators of cell cycle progression. Additional functions of Cyclin/Cdk
heterodimers include regulation of transcription, DNA repair, differentiation and
apoptosis (Morgan D.O., Annu. Rev. Cell. Dev. Biol. 1997; 13261-13291).

Increased activity or temporally abnormal activation of cyclin-dependent
kinases has been shown to result in the development of human tumors (Sherr C.J.,

20  Science 1996;274:1672-1677). Indeed, human tumor development is commonly
associated with alterations in either the Cdk proteins themselves or their regulators
(Cordon-Cardo C., Am. J. Pathol. 1995;147:545-560; Karp I. E. and Broder S., Nat.
Med. 1995;1:309-320; Hall M. et al., Adv. Cancer Res. 1996;68:67-108). Naturally
occurring protein inhibitors of Cdks such as p16 and p27 cause growth inhibition in

25  vitro in lung cancer cell lines (Kamb A., Curr. Top. Microbiol. Immunol.
1998;227:139-148).

Small molecule Cdk inhibitors may also be used in the treatment of

cardiovascular disorders such as restenosis and atherosclerosis and other vascular



proliferation and intimal hyperplasia follow ng balloon angi opl asty are

i nhibited by over-expression of the cyclin-dependent kinase inhibitor
protein pROogGH2eg MW et al., J. din. Invest., 1995; 98CZAB@/00¥8Ng Z- Y.
et al., Proc. Natl. Acad. Sci. (USA) 2-1996; 93: 9905. Moreover, the purine
cdk2 inhibitor CVT-313 (Ki = 95 nM resulted in greater than 80% .

i nhi bi ti ofis@{deRReRitatd di Hb j hih; ., J. Biol.
Chem 1997: 29207- 29211) . Qo pmadc O8N bR affor, Sy AlBr fmbohustle- | - ces
caused byPw®lifesaticnapdgntimal hupeinbasia follgwingshalloon hugioplgsty areghibjledbpzoan

it . di | Ci .10 DNA . F
el o OO RRRSIGL AEAR Rl e B ke R budr piiety PR A Do MWt o ©
f ol | owi ngali, df €bk.i laveshy 1995 PR VRAEX- Y ot UB, Iéﬁjgwaﬂ_gﬁgg.n&i}w}gm et al., J.

Virol._1998; 72: 5623’1@and Cdk honol o%s_ar_e known to play essential roles in
yeast . S99 Q05cMoreqst. he prinesdk bhibits € ¥ B-34%8Ki oPand)rbwlted frect s of

vari ous 1 I rS. onic _infla t i se.rhe toid
i i sl B B B o g B o e i B R i M b 1 o of
synovi al €Chasud®9p26207-29211)on shoul d m ninmi ze inflamuation and prevent
joint destructjon, ression of the Cdk inhibitor protein p 16 in

synovi al fibr oéﬁ%&@haﬁéﬁcweg%smrqaﬁmsﬁw evsedriyip yerdaty okinfegtions . | Nat .
Med. 1999;0ah 68108k furkin] i Do . arthritis, j.oint

swel i ng g\%gs sﬁbs{ngnf%l ?%IFPIL?%{Z%? leir? SeI%S %@éhtér.ggg?;rr’%%mr\%ﬁlﬁlﬁgmﬁém Xpressi ng
adeno r USNAGuK RIA; vistwis¢si. For sxanmple, bgclaf-depehdane kamedsnsé requited fodiviar der s of

cell proliferati i ncl udi oriasjs (characterized by keratinocyte
hyper pr olﬁePlé(fag'PP gcﬂio,mag H%&&“&&%Wﬂ@l % igus qﬂﬁ)msch%’ﬂtla% @#le i nhibitors
TRy e USkfilol a998/70BRREPIRNCAMBASISH do ki oH Bk el t%%%llaé Yyt | N1 DLt
cell cycle progression of normal untrtansforned Cel s ? enet al. J. 25
Nat | . Cancer |yfediveCek ivgbitors panmigogsed 00 8inclidimte-the effitateoft vanibua cancer

patient w iLhhi btor. prihor to the use of cytotpxjc agents can
reduce t\#g&gl eung?i I?S 8(3(!%2&.(3&8%%%; Ilry}ﬁaa@%t@ir% léaasﬁn%ﬂ??“@i‘ébrﬁftﬁ%?%ﬁy. Nor nal

pr ol i15er ahangtetizabbesyrak il Hisk ﬁy%&ﬁlasifaf PRt EHeyRGAN tis®d frefifetatin t he
action of t‘gs se|lective Cdk inhibitor. Review arficles on small nol ecul e

i nhi bi t orsBOW nEpuize inflagupgiion:ang ipreysaisiol destrugtiomoE xptessinn afithé Cdkil ty of

i dent i fyi; hat i phidj if _nr.ot.ei ns. . wi t hgut
i nhi bi ti &8‘98% ilsla 1r§e‘§%‘f‘?1ﬁ§f%@’s%¥§%dttﬁg?"%éé‘ﬁ%ﬁ‘%ﬂg%?f%g‘{cﬁ‘b& a variety
of  di se&tels, NatoMedkl 9RiH. HO 7. Simélardyyinenti yoddd pf exkdtis, PinGwamaici al use

y 2001, 4, 623-634: Fry, D. W &

(Fi scher,_ P. curr,... Opjn. Drug Discover : ;
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20  inhibitors may be effective against other disorders of cell proliferation including

psoriasis (characterized by keratinocyte hyperproliferation), glomerulonephritis, and
lupus. _
Certain Cdk inhibitors may be useful as chemoprotective agents through their
ability to inhibit cell cycle progression of normal untransformed cells (Chen et al. J.
25  Natl. Cancer Institute, 2000;92:1999-2008). Pre-treatment of a cancer patient with a
Cdk inhibitor prior to the use of cytotoxic agents can reduce the side effects
commonly associated with chemotherapy. Normal proliferating tissues are protected
from the cytotoxic effects by the action of the selective Cdk inhibitor.
Review articles on small molecule inhibitors of cyclin dependent kinases have
30  noted the difficulty of identifying compounds that inhibit specific Cdk proteins
without inhibiting other enzymes. Thus, despite their potential to treat a variety of
diseases, no Cdk inhibitors are currently approved for commercial use (Fischer, P. M.

?

Curr. Opin. Drug Discovery 2001, 4, 623-634; Fry, D. W. & Garrett, M. D. Curr.



-3 Opin. Oncol ogic, Endocrine & Metabolic Invest. 2000, 2, 40-59; Wbster,
K. R & Kinball, D Energing Drugs 2000, 5, 45-59; Sielecki, T. M et al.
J. Med. ONOrms/062800, 43, 1-18.). WO 03/062236 PCT/ | BO3/ 0005®CTABIIBIOMIARY OF
THE I NVENTION This invention provides3-conpounds of the formula I: Rl R2
HNI'NNO R3 X3 N1TX R4 ~\X2 wherein: 5 the dashed |ine represents an
opt i onal 6pird On¥alogk2 Endotiné3s deabalicdaeds:. R0GT, 2046-5DTWRBSBHRNR. %, sel ect ed
from hydr e{;l, &%gen, Cl-C6 _al kyl, C1-C6 hal oal kyl, C1-&8 alkoxy, d-C8
al koxyal k&&{n B D-piepersingrgugnikBsh 5, ¢poPisSiclednal. M e R MO, NR5CORS,
NR5SO2RS, 2@5@%@5]3@8.). and P(O)(OR5)(OR6); with the proviso that at |east one
of X1, X2, and X3 mlst be 10 hydrogen; n = 0-2; Rl is, in each instance,

i ndependent|y, hydrogen, halogen, Cl-C6 alkyl, Cl1-C6 haloal kyl, Cl-C6
hydoxyal kyl , or C3-C7 cycloal kyl; R2 and R4 are independently selected from
hydr ogen, hal ogen, O -C8 al kyl, C3- 15 C7 cycloal kyl, d-C8 al koxy, C-C8
al koxyal kyl, d -C8 hal oal kyl, Ci1-C8, hydroxyal kyl, C2-C8 al kenyl, C2-C8

al kynyl, nitrile, nitro, ORS, SRS, NR5R6, N(O R5R6, P(O (OR5)(OR6),

(CRSR) M\R7R8, CORS, (CR4R5)nC(O) R7, CO2R5, CONR5R6, C(O) NR5SO2R6,

NRSSO2R6, C(O) NRSOR6, S(O nRS, S02NR5R6, P(O (OR5)(OR6), , -

(CR5R6) 1P(O (OR7) (OR8), (CR5SR6)m aryl, (CR5R6)m heteroaryl, -T(CH2)nQRS 20
C(O T(CH2) MQR5, NRSC(O) T(CH2) mQRS, and - CR5=CR6C(O R7; or



R and R2 may form a carbocyclic group containing 3-7 ring nenbers,
preferably 5-6 ring nmenbers, up to four of which can optionally be repl aced
with a hwWoesoet2eém i ndependently sel ected from oxygen, sulPCaIBozwds9
nitrogen, and wherein the carbocyclig group is unsubstituted or
substituted with one, two, or three groups 25 independently selected from
hal ogen, hydroxy, hydroxyal kyl, nitrile, lower Cl1-C8 alkyl, |ower Cl-C8

al koxy, al koxycarbonyl, agflg ARROOK Itk YEREtGRNY| am no, WO 03/ 062236
PCT/ 1 B03/ 00059 -5 am noal kyl, trifluoronmethyl, N hydroxyacetam de,
trifluoronethylal kyl, amno, and ' nono or dial kyl am no, (CH2)nC(O) NR5RG,

and O(O*Z)WC(%@E\;%PB%;Q@% Coﬂgpﬁg(tgrqf{ﬁﬁ}mﬁlgq;e is at |east one carbon

atomin the car clrc'ring an ere are two or nore ring oxygen
atoms, the ring oxygen atons are not adjRtent to one 5 another; T is 0, S
NR7, N(O R7, NR7RBW or CR7R8; Qis NR?Z, N(O R7, NR7R8W (02, Q(CH2) m
heteroaryl, OQ(CH2)nS5(O nR8, (CH2)- et §r o yl, or a carbocyclic group
containing from3-7 ring nmenber N of which ring nenbers are
optionally heteroatons independengly 10 ﬁ@l ected from oxygen, sulfur, and

ni trogen, provided, however, t [ s at |least one carbon atomin the
carbocyclic ring and that if ¥ \ja'?(e two or nore ring oxygen atons, the
ri ng oxygen atons are not adj aq:gn\t’ ¥?°0 one anot her, wherein the carbocyclic
group is unsubstituted or substituted with one, two, or three groups

i ndependently selected from hal ogen, hydroxy, hydroxyal kyl, |ower alkyl,

| ower al koxy, 15 al koxycarbonyl, alkyl carbonyl, alkyl carbonyl am no,

ami noal kyherein:i f | uor onet hyl, N-hydroxyacet ami de, trifluoronethylal kyl,

am no, and 0 i 1. Do 4S an anion selected fromthe group
consissti ﬂ&%“?ﬂ% lﬁr%rrg%%%é%gr%@ﬂg%?al I%%Edfl uoroacetate, and triethylamonium m
= 0-6; 20 R4 afigxtnedof alin ¥eh antndSindepenflentiy stecteddmeh hydrogery  cont ai ni ng

ot T ogenhilggen pcoR or-Co BYBEIY et AaEs: ¢ oA SR e Chdent y
s el eceorpent s gt NI cot ey B0 Mt 1Koy
ami noal kyhd REGOR)(ORP); Mithahopmivtsplthat 26leastiont abXomet, hyd X ngusty be
trif |16|OI‘ ?lgggoggrll;al kyl am noal kyl , am no, nono- or dial kyl am no,
n=0-2;
R! is, in each instance, independently, hydrogen, halogen, C;-Cs alkyl, C;-Cs
haloalkyl, C;-Cs hydoxyalkyl, or C3-Cy cycloalkyl;
R? and R* are independently selected from hydrogen, halogen, C;-Cg alkyl, Cs-
15 Gy cycloalkyl, C;-Cs alkoxy, C;-Cs alkoxyalkyl, C;-Cg haloalkyl, C;-Cs hydroxyalkyl,
C,-Cs alkenyl, C,-Cs alkynyl, nitrile, nitro, OR’, SR®, NR’R®, N(O)R’R’,
P(0)(OR%)(OR®), (CR°R®)NR'R?, COR’, (CR*R%),C(O)R’, CO:R’, CONR'R’,
C(O)NR’SO;R®, NR’SO,RS, C(O)NROR?, S(0),R’, SO.NRR®, P(O)(OR’)(OR?),
(CR’R),P(O)(OR")(OR®), (CR*R®)-aryl, (CR’R®),-heteroaryl, -T(CH2)mQR?, -
20  C(O)T(CH,)mQR®, NR’C(O)T(CH,)nQR’, and -CR’=CR°C(O)R; or
R! and R? may form a carbocyclic group containing 3-7 ring members,
preferably 5-6 ring members, up to four of which can optionally be replaced with a
heteroatom independently selected from oxygen, sulfur, and nitrogen, and wherein the
carbocyclic group is unsubstituted or substituted with one, two, or three groups
25  independently selected from halogen, hydroxy, hydroxyalkyl, nitrile, lower C;-Cg
alkyl, lower C;-Cg alkoxy, alkoxycarbonyl, alkylcarbonyl, alkylcarbonylamino,



N- hydr oxyacet am do, aryl, heteroaryl, carboxyal kyl, nitrile, NR7SO2RS,

C(O NR7R8, NR7C(O R8, C(O OR7, C(O NR7SQ2R8, (CH2)n5(0)nR7, (CH2)m

het er oar yWpQ 000229 mhet eroaryl, (CH2)-C(O NR7R8, Q CH2) mC( ®CTRB)3/00059

(CH2) n52NR7R8, and C(O R7; 30 R3 is #ydrogen, aryl, Cl1-C8 al kyl, Cl1-C8

al koxy, C3-C7 cycloal kyl, or C3-C7- heterocyclyl; W 03/062236

PCT/ | BO3/ 0i68lky}, GrifRforauneithRh N-hythpeyadeninide, aiffudiyidlemgialkyl, Ghrses aglikyl , C2- C8

al kenyl, C2-C8 ,a{ k%gl%l,l , arylal kyl . .cycl oalﬁéﬁl , heterocycl oal kyl, aryl,

het er oar yOnQPr diatkylamipe.{CH)nCOINRER, andiOFSHLmREA QR pistvisiedt o t he sane

ni t rogen I M E which they.are attached,
l?év%@er,rtlfgf Berd RATNE oMo iBod P?on[i' ﬁrg{hg &Rk chg rwgr%g &Qf Hﬁtb

forma heterocyclic ring contarning from rin o four of

whi ch nerdse two oamooptingoeydey atoens; thelragakypér ftohs ey RALGABent kOGRPENdent | y
sel ectéed frﬁlm_oxygen, sul fur, S(O, S(O2, and nitrogen, provided,
however, Mt here is at | east one carbon atomin the heterocyclic ring

and that if t r i n atons, the ring oxygen atons
are not adj ace??g(?bg’ I‘E‘ﬁ%@@?@?ﬁﬁ”&ﬁ@@rﬁw %; heterocyclic group is
el ected 1 om 941 Sger Rr oy NP SO e b SEP Ry 1 over 4l Koxy,
al koxycar A I ] 1 .

OET, @I, cerhomidronrdl, kvh 2bOARAL gf(yﬁggﬁgﬁagﬁ%ﬁ@h% ring

am noal kyl carbonyl’, trifluoromethyl, trifluo
tri f| uor orembsre.aipktelfew afoeiklyting members ané optidnelly hemmatonis idddiekddntlyi no, N-

hyd ' . h | boxyal kyl , NR7SCPR8, C( O NR7R8, 15
N7 OB reci-Ety e B NI S aaefn o el et etk wrlaty
Q CH2) mhesne cabon | atorh Girithe dattid- WRIERhg £AdGhiR)iPRER 4w &Wﬂo&%)n%%mg; e, K

and R8 are, independently, hydrogen, Cl1-C8 al kyl, C2-C8 al
al kynyl , #0%$dhaaing oxxgen giams/are nefcadiacoutyte looe hikather, wherein thetaboeyclit, or

het er aryl e . . a.attached to the sa nitragen atom
t aken toggg% er W tﬁ?“ﬁ%ﬂ%&}&ﬁft‘%%g@%‘% Sﬁ\)\‘ﬁ’%’ Qht ef?e%;m&?ség%PF%‘iq‘i‘gl , may forma
het er ocy cklected ifrogn haloge, hidrgx§, hydroXyS8kyl, REveralBeswettkdxy, f our of which
menbers are ogt' on Il%lmhe erﬁatoms I ndependent |y sel ected from oxygen,
sul fdp, §El@)7‘y 9§‘E’Q§) alkylgarhpnyl AYercarpenylaramg, amipaalik riflupsemethgk e i s at

| east ONeN-BFHBRPacRtRITHL, @riﬁﬁk?roﬁ@ﬁlgfaﬁ]@f,%iﬁﬁo,rzinﬁ%@rﬂ)dorﬁlcfgﬁﬁg%{njr;[oher e are two or

nore ring Oxygen atonms, the ring oxygen atons are acent to one
anot her, wher eVns athenio séledtet omché grogp oonmisting wfishlbsitl, thusaidleor substituted

Wi th One’triltlx\@rogcretattcg and tx%t%fig%monium;
m = 0-6;
20 R* and one of X', X? and X* may form an aromatic ring containing up to three
heteroatoms independently selected from oxygen, sulfur, and nitrogen, and optionally
_ substituted by up to 4 groups independently selected from halogen, hydroxy,
hydroxyalkyl, lower alkyl, lower alkoxy, alkoxycarbonyl, alkylcarbonyl,
alkylcarbonylamino, aminoalkyl, aminoalkylcarbonyl, trifluoromethyl,

25  trifluoromethylalkyl, trifluoromethylalkylaminoalkyl, amino, mono- or dialkylamino,
N-hydroxyacetamido, aryl, heteroaryl, carboxyalkyl, nitrile, NR7802R8,
C(O)NR7R8, NR7C(O)R8, C(0)OR7, C(O)NR7SO,RS, (CH)mS(O)R7, (CH)p-
heteroaryl, O(CHp)-heteroaryl, (CHp)mC(O)NR7R8, O(CH5),,C(O)OR’,
(CH2)mSO-NR'R®, and C(O)R’;

30 R’ is hydrogen, aryl, C;-Cs alkyl, C;-Cs alkoxy, Cs-C; cycloalkyl, or C3-Cy-
heterocyclyl;



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 kywp o3aem2s®al kyl car bonyl, trifluoromethyl, trifl uoPcwaBésoaskyl
trifluoromethylal kyl am noal kyl, am no,6-nitrile, nono- or dialkylamno, N 30
hydr oxyacet am do, aryl, heteroaryl, carboxyal kyl; and the pharmaceutically

accept abl e sal R3an®R? RidsperdBhtiesre hgdd B, €dLEGKkVINEs-eQhik }{\ﬁj 3062236
PCT/ 1 B03/ 00059 -7 This E|)nvent%%;aon ?de%ti ?ijes 2-}% 2' Eggrll gy @§t?

pyri do[ 2, skymyhyaryislkyl. sopleslkab hetcornyoloalltsl, atyhthetarearyk of hétefaoylalkyleat i ng
ncontrol |l ed cgl ol i.ferati,ve . di,seases i ncl udi,ng, but not |imted to,
gr oliferative di é%cglgég}hseﬁéﬂgca}lgﬁé% esP{nengqggﬂélng% t‘g\%& toggihet ¥thdhe

art hri ti snitloperaiddititiotheytahegechel/ B 4BetélotydiRaind cohinihs &8k 18 17
i nfl amati on_and i nf| anmat QI‘% di seases. In addition, these corrpour%ds have

utility aemhes; ymiodews olavhigh mesbertnen eptipnallyhegeplecsdpvitinbigetoatomsut i | i ty as

chenopr ot i t hej Fhi tg Lnhibit the.cell cycle
progr essi %ﬁg%e Q%H(;g%%f&?e& nfft?ng'gs etrnhgjéfu (r:’ZﬁQPé’. §(K?3%1 én‘?)funﬂggn’(%%gﬁﬁds of the
I nvent i onhalveypt, alyat theex et teast onieprbow ein®n s thehete@dBeli¢ Mbg Mnd @t frhe

serine/ threoni ne kinases, cyclin-dependent kinase 4 10 and cyclin-dependent
ki nase 6.{h?ﬁé‘r%%?ﬁfﬁﬂ@ rﬁ}%oﬁyg%?tpi}lss@ﬁﬂﬁé@ﬁ&f‘dl Fems agiopadjagenhioni st ered to

pati ent s dié dolfdf vfeleiR tnd TRidOCRic CRIBIV B RAltdedloP MiltbuIRyif 8L a1 1 chi ral

centers and therefore may exist” In erent enanti oneric an

di ast ¥ eofverardhiee grasps itdeperidenty sélented dmthakgtn, lydtoxyphydrekyalkygoner s and
all steregisomer.s,of c ounds of .the formula I, both_ as racem c 15

m xt ur es %W&r %‘gyli’ ]ﬁ)a‘fe\ll'fl%g?" SRErbRRYsal ﬂaarhp%bét @P@B?@H’é}‘lémw, such’
conpoundsamiabalkylhnineaRS 1R trif @R6mER @kﬁﬂ&ﬂ&h@iﬁ%ﬁﬁ&lp al conposi tions
and nethods of treatnment defined above %,hat contal h or enpl oy them
respect i Visifioromethyiadk Wampnnatiad apfing,avitwild, manoedr dinlkylantiue N4 on may possess

at |east t asymetric centers, they are _capable of occyrging in various
st er eoi s&yg??@a?%?rﬂ’éloo?ryl’%@teﬁ%ﬁﬂi %P%WM&.N%%@,M@)NB nds can exi st
in separateg ﬁ(érég and (-Q-OBtdliNcglly ctive fornms, as well as m xtures

t her dof . NRECEIBSRIOIGR b HOMRY SODRALSH) LS )R, (EHp)hetetonivh, i t s scope.

I ndi vi dual isomers can be obtai ned_by known nethods, such as optical

resol ut i dA(CHphetereayls ECBk0(@)NRARE,i Q(€H )4 CEMORYa tind) (GE{)BO,NR[RE at i on i n

the preparation of ;the final product or its internediate. 25 The conpounds
of the presentRi3ddhare Andepandsnily; hydrogens6i-Caalksl, CorGrealkenyl€hiCs

alkynyl, arylalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, or heterarylalkyl; or
R’ and R®, when attached to the same nitrogen atom, taken together with the

20 nitrogén to which they are attached, may form a heterocyclic ring containing from 3-8
ring members, up to four of which members are optionally heteroatoms independently
selected from oxygen, sulfur, S(O), S(O),, and nitrogen, provided, however, that there
is at least one carbon atom in the heterocyclic ring and that if there are two or more
ring oxygen atoms, the ring oxygen atoms are not adjacent to one another, wherein the

25 heterocyclic 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,
aminoalkylcarbonyl, trifluoromethyl, trifluoromethylalkyl,
trifluoromethylalkylaminoalkyl, amino, nitrile, mono- or dialkylamino, N-

30  hydroxyacetamido, aryl, heteroaryl, carboxyalkyl; and

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



as solvated fornms, including hydrated forns. In general, the sol vated
forms, including hydrated forns, are equivalent to unsol vated forns and
are i ntemsed3@2be enconpassed within the scope of the pPezgnes/ionenti on.
The present invention also includes igetopically |abelled conmpounds, which
30 are identical to those recited in formula I, but for the fact that one

or nore atoms @hi inveafidrpiientifias B2’ yeidyl) pyHiae[230d[pleMidindRE 8s OF MaSS nunber
different fromthe atom c _  nmass or mass nunber usually found in nature.

Exanpl es SPEBHy fasare yasfukion treing wiconiselicdice proliferaumiseates of the
PO o HERRIe0 B dbf ifEa b Brfie O aYAEOHRR o5 YRR 10RRIR ARCT | D03 00059

-8 carbon, gen, oxygen, osphor ous, orl 8%chl ori ne,
such as 2#euBkioid dr8fitisl G addion, Hadse cdBPourtdd @re BeR fd2featin®S, 18F, and 36Cl,

respectively. Conpounds of the present invention, prodrugs thereof, and
phar ne&c edf‘ﬂ%’%i’me\}‘gg@’&‘g@éﬁﬁn@t@éf |diseagss. additionothstn Aearpogpdolave aititithasodr ugs

whi ch conjrjif¥ebtiR a%@ﬁﬁ.%%%b&[‘tﬁ'%sé SihRRETs RAY ucéglF asoéhgﬁxrog QlioRes Sf other

atons are within the scope of I's I nvention. ain | %ﬁoplcall

| abel | ed agsnisdbuotigh theirtahdity teinbittit thevelhtyobaprogmssiex afmprmat hose i nto  whi ch
radi oactive 1sotopes.such as.3H and 14C are incorporated, are useful in
drug an rﬁ;angtﬁgg?cfz‘aelllé. g%%tﬁﬂ FQWPWiOgﬁhedgg%WQP d’ISIPL{yi upegeectsd e, | 3H, - and
car bon- 14impro®mekkGn sele&PliQIBStha sEriRMhkddnitledihdbePERERY, ihagi4 ease of
preparati or%j and det ect abi Iliglty. 18 rIlzurther, sdbs?i t}&tllﬁ()dr‘?sgr\nl({eﬁ{?ggk\%ier

i sot dfles anderychin-depententikingse 6. Bhe cormpoundsnarg frdadily symtbesizxidrantlcen hpeut i ¢

advant agegt: i . reater tabalic stability, for exanple

i ncrease |ngi\élfé\k/ééftﬁg)flilérﬁﬁgaX?rl?%%ggeglgﬁmgﬁ'sage requi renents and, hence, my
be preferred Compans 6f foemBiIangesontdis ehiedlice@bisyanl AR LRIMGPERGUAIS of
formula | _of this _invention and prodrugs thereof can generally be prepared

by car ryidHewnt enaptiomerigand diniereameric farms cbhis mveptiongelatasde alodliead i n t he
Exanpl es ; I i I i ' dily.avail abl e

i sot opi callg(lﬁgellg)gﬁcgﬁlp gtgfergggrélgﬁst&ggpp gx%%h&?fé%{o%lhfégi l?%/tﬁ %?5%8 %d r eagent. The
conpdindsnisturBoamidsandividna emaptidvhers afid fiasteivetsnieay ¢fisigh phapsmasuindcal |y

acceptable. formyl atj.ons c rising salts, including but not limted to acid
addi ti on m’fﬁngﬁﬁfﬁf’ ’5‘3@5’ Wﬁ?@ﬂlﬁ@ﬁ@?})&ﬁ&%%%@@ﬁ offreagibund of

For mul a ldefifbd @odv@ﬂ@dﬂ%xﬁﬁhnair%ﬁlpwﬂﬁ&ﬁ%sgm% ceutical formulations
conprising a therapeutically effective anount of a conpound of Fornula I

or a ther apeutActe compeinss of Eyalasbdftthishieveation any passebsatieasemwad cal |y
acceptab la@ylﬁﬁlré{ricecfentegsi, l:h%?’%é ca%%bl%)gf iogéuei‘“rq%lg in various stereoisomeric forms or

20  configurations. Hence, the compounds can exist in separated (+)- and (-)-optically
active forms, as well as mixtures thereof. The present invention includes all such
forms within its scope. Individual isomers can be obtained by known methods, such
as optical resolution, optically selective reaction, or chromatographic separation in the
preparation of the final product or its intermediate.

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

The present invention also includes isotopically labelled compounds, which

30  are identical to those recited in formula I, but for the fact that one or more atoms are
replaced by an atom having an atomic mass or mass number different from the atomic
mass or mass number usually found in nature. Examples of isotopes that can be

incorporated into compounds of the present invention include isotopes of hydrogen,



therefor. Al of these forns are within the present invention. 25 By
"alkyl," in the present invention is nmeant a straight or branched

hydr ocar bwo osadhize@l having from1l to 10 carbon atons and POEIBEBE®PSH Or
exanple, nethyl, ethyl, n-propyl, isgoropyl, n-butyl, sec-butyl, isobutyl,
tert-butyl, n- pentyl | so-pentyl, n-hexyl, and the |ike. "Al kenyl" neans

strai ght @eﬁ‘ﬂorbrnﬁ ﬁ%@ﬁ%@éﬂ?ﬁi’odsaﬁilﬁ?'ﬁ]xd?@\é'aﬂg BIBAM SuliPas FHoH, G2 D07

atoms and_at, le 10
et henyl , ?Cbufle C;L N Oz ,heR; %PoEﬁSy F, Sach8 @hmespegtivel}ar@brh}!ftmnﬂs kB. The term
"aIkenyI"

d | h t |, K | wh to 3
het er oat om;p ?eSF 1{?2&@%0 nggs %Péréﬁ ﬂggﬁcggtﬂ gyﬁF?érP@r;aé’éﬁ#a%ﬁ?% ?%%I ace
carbon at @mpoun@ 834106RPRBAMET WhBAYoRRAP R af @ﬁt&%@&% JPeeasy/st r ai ght and

branched h}; rocarbon radicals having from 2 carbon“atons and at | east
one t i pl @bgrgsefopespfiathar @H@Eﬁ ar%mlthirsthﬁ@copequﬁhl&mvtemuOret(B@rmyd

3Q/bgf ggl kas?(ﬂpp lcgﬁ %%gﬂér%cnoc&o %XS Ofltpg %F%@‘i‘frgflé ‘P-rifa‘?/%}@&rpigﬁh%gf‘%&&’p havi ng 5

from 3 tOWBlch aadimarctlaé «:mopei @uchiad SHaRE &C sGh@RH&RKH, ar6 UerANRRIE
cycl ooctyl cl odecgyl cl obutyl, adamantyl, norplnanyl decgllnyl

nor bor nyl a“d@éﬁhﬂ@ﬁymssu%ﬁﬁél%‘%m éiﬁéYﬁ nyltlaStﬂbh_ngL@@ cathonbld, £ab%0, t Ut ed

with gro t | am no, and the
like. Al ;i gétloﬁ %Ig?lgylgﬂgﬁegf?s@ni%\/\me?r?a%o?fo& éﬂ%&g d%t%? aﬁéﬁ}' ‘ace carbons.
Such 1§r o@atmr,eubsﬁltmmm Witk hesrviee yitgpes sudliust&ufmaﬁﬁlleH afiyeorpl kyl group
al so beari %g | e%g a'gine heterogtom selected fromO, S, N or substituted
ni trogen.© gﬂb?rgge ic adyuHagss sesyLing{eqm geeates metaholic sigbility, ot eample
oxi ranyl ,in@sagelih GivH ¥ , ol i ne.

"al koxy," is neant st %Lafllgétgﬁgepgyégadr?%ﬁéerﬁ@%al n a %@I’ %{r&gurggﬁaw ng 1- 10
carbon atisefsriadin $qmﬁ<@cbum$temugsh Tsotgpeally kekeltnl cospofinds.oftfoigiuda psf thiwc| ude,

but =~ 15 t hox . 1s0 ropoxy, n- but oxy,
sec- but o?@‘?e g’?'taba? tﬁ?fs???&ﬁex‘ifa&ﬁ %B%‘}éd%§§ ¥ng gWythe neonent oxy,
hexox, Zbrdi&)dﬁfe)t ,d1s3}d§@d<ﬁ1><the Scliiks InaRY Ry e @iﬁﬁffﬂ/es ahﬁ‘ P?éii)gfaftlbf?@beléxlvkoxy
refers taq yet hers such as -0-(CH2)2-0- and I'ike. "Acyl" neans

an al kyl ersugq;tgptlr(ga@ yeagily aynilablgiisjopieally lﬂb@lbd&a&gﬁmfoaa ons-iicaiiyed t hr ough

a car bony} , RC(O-. For exanple, acyl includes, but is not
limted tobegi’lw%gg%t aI kanoyl , i ncI udi ng substituted al kanoyl , Wherein the

al kyl The compounds of Formula I are capable of further forming pharmaceutically
acceptable formulations comprising salts, including but not limited to acid additioh

20  and/or base salts, solvents and N-oxides of a compound of Formula I.

| This invention also provides pharmaceutical formulations comprising a
therapeutically effective amount of a compound of Formula I or a therapeutically
acceptable salt thereof and a pharmaceutically acceptable carrier, diluent, or excipient
therefor. All of these forms are within the present invention.

25 By “alkyl,” in the present invention is meant a straight or branched
hydrocarbon radical having from 1 to 10 carbon atoms and includes, for example,
methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl,
iso-pentyl, n-hexyl, and the like.

“Alkenyl” means straight and branched hydrocarbon radicals having from 2 to

30 8 carbon atoms and at least one double bond and includes, but is not limited to,
ethenyl, 3-buten-1-yl, 2-ethenylbutyl, 3-hexen-1-yl, and the like. The term “alkenyl”
includes, cycloalkenyl, and heteroalkenyl in which 1 to 3 heteroatoms selected from

O, S, N or substituted nitrogen may replace carbon atoms.



portion can be substituted by NR4ARSor a carboxylic or heterocyclic group.
Typi cal acyl groups include acetyl, benzoyl, and the |ike. The al kyl,

al kenyl , wblooxg223@nd al kynyl groups descri bed above are opCiraned/dogs9 25
substituted, preferably by 1 to 3 grodps selected from NRARS5, phenyl,
substituted phenyl, thio C1-C6 al kyl, C1-C6 al koxy, hydroxy, carboxy,

Cl-C6 al koxycafrmmyﬂ” mehand Graighittapd bﬁnclceﬂqiy@aic&won radiéhlh&vin@frofr Mnber ed

car bocycl% [ﬁ % or heterocyclic¢ ring havi ng 1 or 2 heteroatons sel ected

from ni t rOEERON &gmsapd gt lsastope Frﬁgl%hondoaz@geﬁu bt is petlippited Suesbynylut ed

nltrogen | - K ) pPh where 30 p is 1,
2, or 3. ?3 gﬁoﬁaﬁ*ﬁggﬁl ?%F‘{a)“ 1§Ct%l tlyﬁolngﬂl Esu?cg hé(?ﬁlgncl uded. Exanpl es of

substituted al‘Gpiclapiklipsennscd mdaocybhkt ogpatydyelic hidfot &byl @oup Ravidi noet hyl ,

2- hydéoxy thé pent achl or&et hyl, trifluoranet h%ﬁ WO 03/ 062236

PCT/ | BO3/ g 8 cagpon alpras eSe £ YRIIPropY] e yekabeptyh sy elopetsby | |

et hoxycarhemibsgt b 1%@&{1 t !ﬁ)%}

met hoxynec'?ﬁ é% %é)r 3t>?<yypent yl 8’*' n%tpé?%ngg%@ﬂfﬁ:y? o} -C ln&kg%tewl and

3-cycl oprqypijlﬂipplltwbﬁuch geupa Ednuor obstityled “atmgmmimjucm aphynjrgky, keto,

Cubet it ut Gy R e ot R it A aNarbded e ipgnindgien oo

2- met hoxyehdwoytoms 2ephdydashtnk 85hth )ék ﬂnédl“ g tynyl),
3- phenyl - 5- hexyrr?;lelﬂB dlaet P?yl am ?é&?a uettf/:ny 1%&&386%?% %{i’%ﬁ}fgl%y

4- cy dOob i §picloalieyk gromp also bearng pideast Ree hergrpatom sebagtesltframns &, Ndroxy gr oups

i nclude g t hox 2-dieth m. t hoxy,

2- et hoxycar%oﬁg{l Hﬁ%;n é’?#ﬁ%r%g%r%rﬁﬁw ecbétlrt i?‘l?éﬁ §$° and the liKke.
Furt her, mxanyll p;ﬁ*r(ﬂfdns}umpd:lﬁdyﬂ etétrﬂiyﬁ]vdpyrzfm' ke orphanifle. aI kynyl groups
include, but are not |limted to, dinethylam nonethyl, carboxynethyl,

4- di met hyl ani oL aék%dt & Tpeapy Str%gléphpnan@%qdwhmaﬂ@dgrmﬂlwng yl,
4- hol
nor phol i_1®&ibyd atoﬂ'1§ afla Flﬁf(éfﬁ}ﬂgcﬂ{ éﬁ' Maﬁ‘lﬁl%ff ﬁlc%‘%ff)yl?s 1ncluﬁeény et hyl |

3-imdazol 1 din-1-yl propy othlaz

3- chllér omm@mgtllmutdd;tb maiﬂndxy,lwldmykpropd'x)e isoprapoX ani-butox yrsecbutaxaget i vel y
char ged 33 nt er| E chloride, bromde, trifluoroacetate, and
triethyl OXB’y Tpﬁﬁty B ORI Oe ACORCR IO HehG¥PER rReXORYcHRS*Yi s meant

fluorine,anh BQﬁétHﬂpentaQy.qmaﬁﬂﬂtlBﬁ; alRBY reRE B olyethers such as -O- ~(CHp)-O-
CH3, and the like.
“Acyl” means an alkyl or aryl (Ar) group having from 1-10 carbon atoms

20  bonded through a carbonyl group, i.e., R-C(O)-. For example, acyl includes, but is not
limited to, a C1-Cg alkanoyl, including substituted alkanoyl, wherein the alkyl

portion can be substituted by NR4R5or a carboxylic or heterocyclic group. Typical
acyl groups include acetyl, benzoyl, and the like.
The alkyl, alkenyl, alkoxy, and alkynyl groups described above are optionally
25  substituted, preferably by 1 to 3 groups selected from NR4R5, phenyl, substituted
phenyl, thio C;-Cs alkyl, C;-Cs alkoxy, hydroxy, carboxy, C;-Cs alkoxycarbonyl,
halo, nitrile, cycloalkyl, and a 5- or 6-membered carbocyclic ring or heterocyclic ring

having 1 or 2 heteroatoms selected from nitrogen, substituted nitrogen, oxygen, and
sulfur. “Substituted nitrogen” means nitrogen bearing C;-Cs alkyl or (CHZ)pPh where

30 pis1,2,or3. Perhalo and polyhalo substitution is also included.
Examples of substituted alkyl groups include, but are not limited to,

2-aminoethyl, 2-hydroxyethyl, pentachloroethyl, trifluoromethyl,



By "heteroaryl" is neant one or nore aromatic ring systens of 5-, 6-, or
7-menbered rings containing at | east one and up to four heteroatons

sel ect ed Wo@ni062286 r ogen, oxygen, or sulfur. Such heteroar PCTgB@®APS39% ncl ude,
for exanple, thienyl, furanyl, thiazoepyl, trazolyl, imdazolyl,
(is)oxazolyl, oxadiazolyl, tetrazolyl, pyridyl, 25 thiadiazolyl,

oxadi azol yldietRyladitiosthyB 2cdiMethyldhhiabpropo gwét itiot] 3-phd i nolinyl,
napt hyri di nyl lfmpht hal :ym dyl, glénzi %%Bﬂggglo%ﬁf)),(ycg%c’h enzl?)\sga%glﬁé;/rlﬁ'?&%ﬂbref erred
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ot o o EORR et abtopygRS T Peba b 8-ty Bt i (o g O
1,2, 3,4- tpjpé@bmgrmﬁjahaﬂmyj-_@-ﬁﬁ Ihp]éraziﬁyl[l)émy]! , or phenanthryl), which can

be nono-, di-, _or trisubstituted wth, e.g., halogen, |ower alkyl, |ower
al koxf? | ower EXagplenoisubstitpied abeyasegmayps inflyde bubarginoklimitad {d, | het er oar yl ,

and hydr I ' nyl_ 62236 PCTLI B0O3/00059 -11
The ter moz-}:lréertl}édgty 'eﬁl?{ll@l %gglﬁh %th@l?tg %@txlq %}ﬁgfea%ﬁ{r‘@%f%“gy r*yﬁ!_ PER%eﬂﬁl cancers:
cancer s of-hetymyhredisthylamins-$;butyiyy,i4<chlprossbadyyl, 4 2§¢lobutyRseeRa@gus, st omach,
ski n, Iun%l, b? e, colon, pancreas, thyroid, biliary passages, buccal
cavity anfddhs lgﬁx (oral), lip, tongue, mouth, pharynx, small intestine,
colon-rectum +a5ie8 hnkiagtd N e LRimnthx& e S system
gl i obl ast ons, ng%r olgl aslt onw, %}fgﬁégcgﬁ{ﬁﬁghg?[ﬁ) epi F{r%%f{'%k%rg‘%é%{ oma, | arge
cel | 1®ar cZ-disthylamineetboxy, Cethorycathdeylothaky,i 3loydeaoxypastega, adenocar ci noma,
follicul carcino undi ff.erentiated carcinoma, papillary carcinomg,
PRy el

sem nona, %! adder carcinoma, |iver carcinoma, kidney
car ci noma,  ny eRatidr, BxERHIE bS sublsHRICAIRY1I0AIRATYI 9hd altyRJOkbRpSincligs, v cell's,
and 10 | eukem a. The tg(m "treati ng"I,ély as us?gd herlégign, rg#)epg to reversing,
al | evi at | 1 ard s ilistited iy dimpdylaminemetbyb tarboxymateylefdimethylaminti-sor der or

condi tiong: hi Ghs okies, or . preventing one or nore synptons
of such ?ohgﬁet‘\?oﬂ’%?&&pgé&g@émrﬁp EeREp ylt?'éléqrﬁ%(h{m,gutéf used herein, refers
to tHe act-tevfahydrepyrimidylbasl, stihgadzongin-i-§lpieyl, e tralmirbii®el- 2y Ebytygbove. The
term "pharmaceuti cal |l y acceptabl e salts, esters, am des, and prodrugs" as

used her el?lﬁn)’]é‘feél? » deflprpbenimetiylpnathe ¥t ts, amino acid addition salts,
esters, am despye @il «RiGH M8shs A nbhifeFP IS u bl Sudd £ 3RkigbnVent | on

whi ch are, within the scope
bromide, trifluoroacetate, and triethylammonium.

By the term “halogen” in the present invention is meant fluorine, bromine,
20  chlorine, and iodine.

By “heteroaryl” is meant one or more aromatic ring systems of 5-, 6-, or
7-membered rings containing at least one and up to four heteroatoms selected from
nitrogen, oxygen, or sulfur. Such heteroaryl groups include, for example, thienyl,
furanyl, thiazolyl, triazolyl, imidazolyl, (is)oxazolyl, oxadiazolyl, tetrazolyl, pyridyl,

25  thiadiazolyl, oxadiazolyl, oxathiadiazolyl, thiatriazolyl, pyrimidinyl, (iso)quinolinyl,
napthyridinyl, phthalimidyl, benzimidazolyl, and benzoxazolyl. A preferred
heteroaryl is pyridine.

By “aryl” is meant an aromatic carbocyclic group having a single ring (e.g.,
phenyl), multiple rings (e.g., biphenyl), or multiple condensed rings in which at least

30  one is aromatic, (e.g., 1,2,3,4-tetrahydronaphthyl, naphthyl, anthryl, or phenanthryl),
which can be mono-, di-, or trisubstituted with, e.g., halogen, lower alkyl, lower
alkoxy, lower alkylthio, trifluoromethyl, lower acyloxy, aryl, heteroaryl, and hydroxy.
A preferred aryl is phenyl.



of sound nedi cal judgnment, suitable for use in contact with the tissues of
patients 20 wi thout undue toxicity, irritation, allergic response, and the
i ke, cormwensease with a reasonable benefit/risk ratio, pamdBeddoesst i ve for
their intended use, as well as the =zWMiterionic forns, where possible, of
t he conpounds of the invention. The term"salts" refers to the relatively
non-toxic, inoThare ‘@mtedT galnies, Bat idl nodldditéd RN iRIblicHiak caepounds of the
present inventiagn. These salts can be prepared 25 in situ during the final
i sol ati oncaé}‘iﬂrsﬁ’lﬁlﬂief]?@%’iQYﬁrYoFef’t’leeP@é'iﬁf@Eﬁﬁg% espphiaguss stemash.¢kip, lungact i ng t he
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i norganic acid and I so I'ng or ned.

conpoundstongue, foouthy|phatynef sidil intelstine ndloaaean®, hag iatesti adenms, braiihey are al |
capabla,i of form a wde variety of different salts with various

i nor gahi cAY4rENBRGEERY Vs STt slibias ngiyoBlastemas keratopganthoms,

phar maceugd;g, v ; f oS ' ' .1t is often
desirabl e I%l n%%%%%g%gkﬁ%etcggfés@ogi g f gcgeglhgﬁgin%%ggﬁggﬁépagcd%%ﬁ% omthe

reacti on adengmer aslenscagcipoma,fallisulpr catingmanacifptailtel eaditorangapiiany si mpl y
convert tg tihe free. base (ion*glglund ‘8{% reat ment. with,an al kal i ne reagent
and t her 5 EPPRGITTRT IS FREGH0 SREFYEP SECIBPPMBOYCHERIEHOMALD hase to a

phar maceukidaéy) ¢axciae e thpibi dhdbradetnbh@d dfdlders, mﬁgﬁﬁ‘sghé}%e‘ﬂ%,%ds alts of
the basic conpounds are prepared by contacting the free base formwth a

suf fi ¥ enfeukemiBunt of the desired acid to produce the salt in the

ti I «Jhe. fr b f b ted by. tacti
Che.sal t for m ok s BB o wel i R B e P bE H RS "o Ry ant | ona

manner . Tihe pfogeesslod s preserBngliht deorder eftédutidn torvasigiegich t@mbalplie, o M8
somewhat in certain physical properties such as solubility in polar
sol vent s, PIBYRNUSE98E @F B1OTg Hyanpsems ef wich capdition pedisorder. tThsiternt espect i ve free

pase 1 o RURATE Ss Aled MFCRIBRAN: hOAARF 1Akin DALHBGRL i Glihyq acceptabl e

base addition salts are forne netals o 0 amnes, such as al kal i
and alkal immeediatelyaboet.al hydr oxi des, or of organic amines. Exanples of

metal s used ascations are sodium potassium nagnesium calcium and the
| i ke. Exanpl eZTl?)efategﬂi P%@C%ﬂg‘é&c&g a@,e RPLESy PEiersz3idesh g Rrodrugs Ak,

chl or opr oggil RereirCiRedré ffthost AHMRYRLAEIE Smifb Yl 9REHLA TAIRCesters, amides,
N- net hyl gl ucam ne, and procaine; see, for exanple, Berge et aé?l., supra. 15

The base addiredraes effhe sompounds af theuespniindentimnevipelepes eithinyhewmopact i ng t he
fsgle'? ?ﬁi S%ffes%ﬁﬂ me&igal"’}uggur{]érit? siu‘iat%le FOMHE 1-in (c)c];ntétlcrt] %vit(il'xetﬁcie {igs(tjlesbgis p%titer?ts produce the
20  without undue toxicity, irritation, allergic response, and the like, 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 non-toxic, inorganic and organic acid
addition salts of compounds of the present invention. These salts can be prepared
25  insitu during the final isolation and purification of the compounds or by separately
reacting the purified compound in its free base form with a suitable organic or
inorganic acid and isolating the salt thus formed. In so far as the compounds of
formula I of this invention are basic compounds, they are all capable of forming a
wide variety of different salts with various inorganic and organic acids. Although
30  such salts must be pharmaceutically acceptable for administration to animals, it is
often desirable in practice o initially isolate the base compound from the reaction

mixture as a pharmaceutically unacceptable salt and then simply convert to the free

base compound by treatment with an alkaline reagent and thereafter convert the free



conventional manner. The free acid form nmay be regenerated by contacting
the salt formwith an acid and isolating the free acid in a conventi onal
manner. TWo oBnex3@acid forns differ fromtheir respecti vePSABIF®0FvE
sonmewhat in certain physical propertigs 20 such as solubility in polar

sol vents, but otherwise the salts are equivalent to their respective free

acid for i I I . from
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hydrochl oride, sultate,” bisulfate, rate, acetate, oxalate, Valerate,
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phosphate, tosyla citrat mal eate,. fumarate,. succi nate, tartrate,

napht hyl att&P<HEs rltgtpgfls Eﬁ%%‘@?%bq %ﬁi@!fb?hyr‘”&réf%}’%ﬂsﬁ %{Cﬁlaéﬁ?lwlgﬁﬂ Bhonat e and

i set hi onapdarsslvesits, Buibtidiis3thd dakS areRAlivaleiBY Hbis FesPEtREFRAHEE hF OM or gani ¢
acids, such as aliphatic nono- and dicarboxylic acrds, phenyl-substituted

al kanoi c RIEPES of g Pessgntdnkentionc aci ds, al kanedi oi ¢ acids, aromatic acids,

al i phatic and i i Lds,.etc. and the .like. presentative
salts include Igﬂce a el'élﬁc%WO%?EOB%?%%S%&SQ%OBtsgl?s e}rg%?{megr\)gf}b{netgﬁﬁrat e, WD
03/ 06122 3 Garitndd, bihHsAKEi%nd-alidiline kattainetal Bydrekidead, or oboHaahidatinsgebacat e,
fumar at e, _nal (iate, mandel at e, benzoate, chlorobenzoate, nethyl benzoate,

di ni t r obelAERRles of Irgtels Nsgdeas cBloBsAR SofliyBrRAtessiuNy, snagapsivm) ealeinmeand
phenyl ac : i . . 2 ot t hanesul fonate, and
the |i ke.eeh% lg?'r;ﬁéegg{ggs g"éls‘:“?“% gﬁ@&eg%{eg\ﬁggF’tbgggﬁg‘lé}ﬁ%%%‘?dg%gmgati ons based on

the al kal dhld@opmodaiat, kablime daiidnblaifie) lethyl chdiimase, BPalthylgldahlihd) Ahd POt assi um
cal cium magnesium_ and the_like, as well as non-toxic anmoni um quaternary

anmoni um PraFine 856, &1 cXamplsn Berge et aisHBa but not limited to, anmoni um
hyl ! . ; . . e,
tetramet hyl anmpfaiyied ac}]cf;ﬁ(gﬂ agkly L\&Hig;épgl#%%@g%ﬂe?%’gﬁ' ﬁf lgghtq%%ythg m ne

trimethylamne, triet am ne, et o cont enpl at ed
are the sidetasidformmitiva suffidientsanedunasf the desigidrbateto mbdiwenhd et igakieact ur onat e,

and the like. (See, for .ex | e erge S.M et al_., "Pharmaceuti cal
Salts," fon%‘%ﬂ?el.m%q' ﬁf% agil fn&gﬂqx%egﬁgqngrqtqﬁcwcﬁgﬁagpggﬁwﬁgi n by
r ef er encefoym WidmRl L&l Afd i%l@tﬁﬂ?tﬁ@‘ﬂﬁekﬁéihliﬂa@&%ﬁfi&pil%lanﬁé}nTBQﬁ%\ﬁaﬁaFers of

the conpounds of this invention include C-Co alkyl esters erein the
al kyl gr Jggns, diffgr g'pméhghfesp@ctlve salt forms somewhat in certain physical properties

20  such as solubility in polar solvents, but otherwise the salts are equivalent to their
respective free acid for purposes of the present invention.

Salts may be prepared from inorganic acids sulfate, pyrosulfate, bisulfate,
sulfite, bisulfite, nitrate, phosphate, monohydrogenphosphate, dihydrogenphosphate,
metaphosphate, pyrophosphate, chloride, bromide, iodide such as hydrochloric, nitric,

25  phosphoric, sulfuric, hydrobromic, hydriodic, phosphorus, and the like.
Representative salts include the hydrobromide, hydrochloride, sulfate, bisulfate,
nitrate, acetate, oxalate, valerate, oleate, palmitate, stearate, laurate, borate, benzoate,
lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate, tartrate, naphthylate
mesylate, glucoheptonate, lactobionate, laurylsulphonate and isethionate salts, and the

30  like. Salts may also be prepared from organic acids, such as aliphatic mono- and
dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy alkanoic acids,
alkanedioic acids, aromatic acids, aliphatic and aromatic sulfonic acids, etc. and the

like. Representative salts include acetate, propionate, caprylate, isobutyrate, oxalate,



15 branched chain. Acceptable esters also include C5-C7 cycl oal kyl esters
as well as arylalkyl esters such as, but not limted to benzyl. Cl-C4 alkyl
esters arwopsmeéess ed. Esters of the conpounds of the presemiiBoIMwes i on may
be prepared according to conventional3-rethods "March's Advanced Organic
Chem stry, 5tl' Edition". M B. Smth & J. March, John Wley & Sons, 2001.

20 Exanpl mslonbtepherimaeesibentd, ssbadse chtRibdte, miledte Raidel st be®akf the
conpounds . .of this invention include am des derived fromamonia, prinary

a-06 al kSiHomohenroate, BREYDeaEi¢adinicabengoaie.aihkialataenessesiionaien the al kyl
i ey CARLCRBikic e ROLHE i 20 ubtare aledf, GRREs HefERBIRA: Sont i ni ng
one ni t r oyeithaiibenPhamatesticdlyiavegtdblosl @ marnendsecatichs bikeabl Yhe AKAlMRr Y
Conpodds BAIEEe ATLEIRS SHat Ao s JhR . EEEORARTGIcNEn. TeosHE! onal

S th & SRS MELE S pORMGYC EEmichAR palBRE) Fombniunh. apfSAC, L M o>

conpoundscatinas inghdingapitaioy litnitad $4, aomechium, &'tmmeth@ﬁntmxl)mhml d the ) IO ar g nt A
conmpound t above fornul.ae, for ex | e, by hydrolysis in  blood.

t thrJ ough § {rgeéﬂggﬁng}?n}ugl,ﬁe Yigoipe; ﬁlmﬁ?hﬁﬁ‘r%ﬁ@hﬁrmgﬁmwn& té‘lelfhé’,l?mlp%o- drugs as
Novel Del dthgllimindy sideh® like. VOko cdiftertplatdd@rdsHe-sHits SHAIRAS h&iﬁ%ﬁ‘fc‘h' s, and in WO
03/ 062236 PCT/1B03/00059 -14 Bioreversible Carriers in ug sign, ed.
Edwarld B.argnaisegluppnsis, ealactummatenardibic like (Ses fordxatriptm Bargt SPBF.gaalgn  Pr ess,

1987, bot: Wo herab L nc )k Al € . ref.erence, Preferred
corrpoundstptglgltnil #éhtgérlégélﬁsf frﬁ’é‘ﬁf"‘. %crll" Zéﬂgpﬁﬁig@ Vﬁﬁ% KJn¢HRopisAbgIen Y. 5 R1
R2 N HMefdrédc®)I 1 R3 i X3 N -X Nx2

Examples of pharmaceutically acceptable, non-toxic esters of the compounds

of this invention include C;-Cs alkyl esters wherein the alkyl group is a straight or
15  branched chain. Acceptable esters also include Cs-Cy cycloalkyl esters as well as
arylalkyl esters such as, but not limited to benzyl. C;-Cy alkyl esters are preferred.

Esters of the'compounds of the present invention may be prepared according to
conventional methods “March’s Advanced Organic Chemistry, 5™ Edition”. M. B.
Smith & J. March, John Wiley & Sons, 2001.

20 Examples of pharmaceutically acceptable, non-toxic amides of the compounds

of this invention include amides derived from ammonia, primary C;-Cs alkyl amines
and secondary C;-Cy dialkyl amines wherein the alkyl groups are straight or branched

chain. In the case of secondary amines the amine may also be in the form of a 5- or
6-membered heterocycle containing one nitrogen atom. Amides derived from

25  ammonia, C;-C; alkyl primary amines and C;-C, dialkyl secondary amines are

preferred. Amides of the compounds of the invention may be prepared according to
conventional methods such as “March’s Advanced Organic Chemistry, 5 Edition”.
M. B. Smith & J. March, John Wiley & Sons, 2001.
The term “prodrug™ refers to compounds that are rapidly transformed in vivo
30  toyield the parent compound of the above formulae, 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



R4 wherein R, R2, R3, R4, X1, X2, and X3, are as defined for formula |. In
one preferred enbodi nent of the present invention one of X1, X2 or X3 is
hydr ogen,wbaBoeeae or alkyl. 10 In a further preferred enpoaimpenoosf the
present invention one of X1, X2 or X314is OR5, NR5R6 or COR5. In a nost
preferred enbodi nent of the present inventi on X1=X2=X3=H. I n anot her
pr ef er r edppFbRA PR Mar0d:s L Briy B8 R ¥ RBLn¢ Sfitaoen. . hal ogen or
alkyl. 15 Tn a nore preferred e dl rrent 0 present Invention Rl is
al kyl . IHhanqacaﬂlealrMOQawdarr@ﬁrgarﬁon Presp 188 B woth ofrelnith are herebyof R2 and R4
s hydrc();%e en,. C1-C8 al kyl, Cl1-C8 al koxy, nitrile, ORS, NR5RG6,
W?id%%ﬁf BR¥R5, OONR5R6, (CR5R6)m aryl, or (CR5RE)m
het eroaryl |nP1%féerdQ:oﬁ{géﬁﬁd§&Qh@ QG R htiSH a&hﬁosemﬁﬁﬁggum Mbipn R2 is
hydrogen, 20 hal ogen, C8 al kyl, OR5, NR5R6 maryl, or
(CR5R6'§m heteroaryl. In a further preferred enbodi nent of the present
invention R4 is hydrogen, ORS, or 5R6. I n anot her preferred enbodi nent
of the present invention R3 is Cl- al I&yl In yet another preferred
enbodi nent of the present inveg# Fand R6 are 25 hydrogen, C1-C8
al kyl, C2-C8 al kenyl, C2-C8 al/g/ ryl al kyl, cycl oal kyl,
het er ocycl oal kyl, aryl, hetBND Nor thet eraryl al |yl . WO 03/ 062236
PCT/ 1 B03/ 00059 -15 In a furthe préﬁ’ erred enbodi nent of the present
invention R5 and R6 toge gﬁ th the nitrogen to which they are attached
forma carbocyclic ring onﬁgl' ing from 3-8 nenbers, up to four of which
n

menbers are heteroatons. | re preferred enbodi mnent of the present
invention R5 and R6 together 5 with the nitrogen to which they are attached

form a cawheeyndi ®2RHB* cxh & mid 1, Breds Rfins®MREHSuIAR t0 two of which
menbers are heteroatons. In a nost preferred enbodi ment_of .t he present
i nventi on R5 aWPiR@Teisred srapodifentpfithe present dpentiononeich . Aoy Xaie at t ached

forma pi @ge'nnﬁ'al& 9 ther preferred enbodinents of the present
i nventi onlpsgi?e conpo %ndgrﬁ%l according to Formula | in which R4 is a

di sub¥t i t ut ed Iard fuether preferred embodiment of the present invention one of X!, X? or X°
is OR’, NR’R® or COR’.

In a most preferred embodiment of the present invention X'=X*=X’=H.

In another preferred embodiment of the present invention R! is hydrogen,
halogen or alkyl.

15 In a more preferred embodiment of the present invention R! is alkyl.

In a preferred embodiment of the present invention one of R* and R* is
hydrogen, halogen, C;-Cy alkyl, C;-Cy alkoxy, nitrile, OR>, NR’R®, COR’,
(CR'R*),C(O)R’, CO,R?, CONR’R®, (CR*R®)p-aryl, or (CR’R%),-heteroaryl.

In a more preferred embodiment of the present invention R? is hydrogen,

20  halogen, C;-Cs alkyl, OR?, NR’R®, COR’, (CR’R®),-aryl, or (CR’R®),-heteroaryl.

In a further preferred embodiment of the present invention R* is hydrogen,
OR’, or NRR®.

In another preferred embodiment of the present invention R® is C;-Cg alkyl.

In yet another preferred embodiment of the present invention R® and R® are

25  hydrogen, C;-Cg alkyl, C,-Cs alkenyl, C,-Cs alkynyl, arylalkyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, or heterarylalkyl.



Especially preferred enbodi nents of the present invention are conpounds
according to Formula | in which R is a nmethyl group and R3 is a

cycl opentwb ogroeazpe  Pref erred enmbodi nents of the present POTABRI/@NS9 ncl ude,
but are not limted to, the conpounds$5disted bel ow 15 ‘

8- Cycl opentyl - 2- (pyri di n-2-yl am no) - 8H pyri do[ 2, 3-d] pyri m di n- 7- one,

6- Br onp- 8- cycl Bpefirther grefcbreRichfboaahdit %fﬁﬂep@éééhﬂh%xﬁmﬁ'[@%ﬂ@ft@ééﬂf&‘“ do
[2,3-d] pyrimdin-7-one hydrochl oride,

8- Oycl opeWithithesnipgsp towhich Hiep aresatiagherl fprm gyeprhoryeliz-ngaentading Bopyr i do [ 2,

g &LFXLL%}S%&?&rQ%%ﬁ%@ﬁ o(f‘me}ﬁcglleglﬁmfgrglarehe}?raatnmﬁ yl am no) - 7, 8- di hydr o-

pyrido[ 2, 3- d] pkrd i p’tefeﬁ'ed afriboﬂiyﬂldn@ oﬁ&b?r&&rﬁtﬁhvmlbﬁ R’hyd Rée&gleafet de,

6- Ami cl opentyl (5-pi perazin-1 1%/) pyri di n-2-yl am no) - 8H

pyrid 2 ﬁlt\é]ﬂwfltrﬁm tq Wﬂn@h@ww@r%@ﬁh@r EB 2 cerbsptﬁ% rggspataiiieg b pr 62-
[5-((R) - 1. [

yl am noj - %@%%l@owwggé]@ﬁﬁ %le);m%y‘“{)frllégérﬁy rochl oride,

6- Br onp- 8- cycl hexyit-pRefepyd BIdbGﬂlﬁleylt ofahe preperft hh\mltlmdﬁf BucBRﬂlo@yﬂhblm di n-7-

one, 6-Acetyl-8-.cycl ope t 5- (3, 5-dj net hyl erazin-1-yl)-pyridin-2-
yl ami no] - ?{“ﬁé‘ﬁﬁ} T %eﬁtgy}‘fr}\ t[h?y %‘eoe](“iﬁﬁli‘q HPﬁ-PYPe(S%éIP e ringy

6- Acet yl - 8- CyCF&%FBﬁQfer?ed[énﬁéﬁuﬁeﬁk aﬁh%re thﬁﬁ{}éh%l'oﬁ ate Mnpdanad di n-2
yl am no] - 5- net hyl - 8H pyri d pyri I n-7/-

6- AceltOy] -@cemgjpdﬁwmmaa-lmhmli‘ém a[CBSL(bﬂtlmwdfayrhnepl perazin-1-yl ) - pyri di n- 2-

L aerol - orr PR GO AR il PR predn SRV MIGH 3R Eortpounas 200°° 71O

6-

E )2/| é 8%” [ éﬂc@rdgngytbd?&tﬁﬁlla I8n @Mﬁémbﬂta\&hetﬁyl grBlihld BHs Ry ERBentyl group.
rimdin-7-one

6- Br om)pé cycl Rigteied embodismenys ofthe sremrt pirvsntion inclideghutiact ot 2imyitedrid.no) -

8H pyri doth%% ”g{;q]ndwl@feg‘ba . 7- one,

2-{5-[Bis -am no] - pyr|d|n2ylamno} 6- br ono- 8-

cycl d@ent yl - 5- Mydpberﬂﬁbwyrﬂﬁ)n R4 Smthbp B HEp¥icidio(2, 3-dPseimidin-7-one,
6- Acetyl - 8-cyc %pent%I-S rreth}/ % (5-morpholin-4-yl -pyridin-2-ylam no)-8H
pyri dof 2, 3- d] pYPIoRedrEyelopRRtyl-2-(5-piperazin- -y1-pyr1d1n -ylamino)-8H-pyrido

[2,3-d]pyrimidin-7-one hydrochloride,
8-Cyclopentyl-6-ethyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-pyrido[2,3-
d]pyrimidin-7-one hydrochloride,
20 8-Cyclopentyl-7-oxo-2-(5-piperazin-1-yl-pyridin-2-ylamino)-7,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester hydrochloride,
6-Amino-8-cyclopentyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one hydrochloride,
6-Bromo-8-cyclopentyl-2-[5-((R)-1-methy-1-pyrrolidin-2-yl)-pyridin-2-
25  ylamino]-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride,
6-Bromo-8-cyclohexyl-2-(pyridin-2-yl-amino)-8H-pyrido[2,3-d]pyrimidin-7-
one, |
6-Acetyl-8-cyclopentyl-2-[5-(3,5-dimethyl-piperazin-1-yl)-pyridin-2-
ylamino]-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
30 6-Acetyl-8-cyclopentyl-2-[5-(3,3-dimethyl-piperazin-1-yl)-pyridin-2-
ylamino]-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Acetyl-8-cyclopentyl-5-methyl-2-[5-(4-methyl-piperazin-1-yl)-pyridin-2-
ylamino]-8H-pyrido[2,3-d]pyrimidin-7-one,



6- Acetyl -2-{ 5-[bis-(2-nethoxy-ethyl)-am no]-pyridin-2-ylamno }-8- 10
cycl opentyl - 5- net hyl - 8H pyri do[ 2, 3-d] pyri m di n-7- one,

4-[ 6- ( 8- Qyolospense/| - 6-1 odo- 5- met hyl - 7- oxo- 7, 8- di hydr o- pyr iPd®/1B®3/®059

d] pyri m di n-2-yl am no) - pyri di n-3-yl ] ~pé.per azi ne-1 -carboxylic acid
tert-butyl ester,

g-yrqi/ggfgegf 3(;; : §-ﬁc%ﬂ%’-lzﬁ[_5- BLalbtho-Pytron@hA1Rpy Hath: 2 raRid) H-Eyckopeh@isno) - 87
4-{6-[8- Syethgb&itmmsgzg@dmygﬁwmex-bmy) -7-0x0- 7, 8- di hydr o- pyri do[ 2, 3-
Y o1 e E BB Y ety s St 2P oo 4-y1 SYidinc S vistine)-

8- Cycl opegyy riﬁ%l?gg_g}pg}gﬂdigM) -2-(5-pi perazin-1-yl-pyridin-2-ylam no) -
8H pyrido [2,3-d] pyrimdin-7-one, 2- {
5- [ Bi $- ( 2- net hox§-{BishRtpethorynethyDyamiind Japy2idin-asyilarainy }-6-tromoes-8- 20

bt o ( ZIBRER Y dosi b e PR e oy . ° oY
cycl opentyl - 5-6@fc l-s&be]@yéﬂtylm%eaqﬁlzpcspﬁlgiquzibﬁnl:ﬁwﬁdin-z- lamino)-8H-

4-[6-(8-isopropyl -7-oxo0-7, 8-di hydro-pyrid , 3] pyri m di n- 2=yl am no)
pyri di n-&l}gfldp[ﬁgﬂh?}’éﬂlﬁ@-'}omr boxylic acid tert-butyl ester, 25 v

ol pyr i . 7-SAbBS B Gt r AR E SBT3
[2, 3'1g)] py(fycdehﬂy}‘z'métﬁﬁimbyri@mj%kl]ﬁyﬁmjdi]}u-mhj@gr azi ne- 1-carboxylic acid
tert-butyl ester

8- cycl opent yl -2l¢-&-Eyelepensylrt-ipdorS-mpthykiraxe-7,8-4iyAerDBidoi%Bi dof 2, 3- 30

d]pyrim'__._1_ . ~ TP i 1L . . .

DL (5 Byt viamino)-gyridin:3 1) pipcragine-Lgurhoxyligacid terbuis] esfer o o)
pyri di n- 3-yl ] -pCyeopaityles-iododi-eshyl-2e(Sqidpatatiattylipytidin-Bsiaatino VEH03/ 062236
PCT/ | BO3/ 00%5§2 LA A

8- cycl ohROLATEIRSIIUMRST-A0% - y1 - pyri di n- 2-yl ami no) - 8H pyrido [2, 3-

d] pyriismi di n- 7'41{'6‘~£8- ERpért ICN-@i-@ﬂg??-)éiﬁoiﬂ?%%x&7?8—8‘1!112&&6%3@% 3.do

[2,3-d]pyrimdin-2-ylamno)- pyridin-3-y pi per azi he- I-"car boxylic acid
t er t - but ydIp¥émistin-25/1amino}-pyridin-3-yl }-piperazine-1-carboxylic acid tert-butyl ester,

e o ol AR OS] o S A BLASES:
- 2- (pyri dSHvp¥ridolg)3dd]pHimp)in-8rnpyr i dof 2, 3-
2-{5-[Bis~(2-methoxy-ethyl)-amino]-pyridin-2-ylamino }-6-bromo-8-
20  cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Acetyl-2-{ 5-[bis-(2-methoxy-ethyl)-amino]-pyridin-2-ylamino } -8-
cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
4-[6-(8-isopropyl-7-ox0-7,8-dihydro-pyrido[2,3]pyrimidin-2-ylamino)-
pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester,
25 8-isopropyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-pyrido[2,3-
d]pyrimidin-7-one,
4-[6-(8-cyclopentyl-7-0x0x-7,8-dihhydro-pyrido[2,3-d]pyrimidin-2-ylamino)-
pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester,
8-cyclopentyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-pyrido[2,3-
30 d]pyrimidin-7-one,
4-[6-(8-cyclohexyl-7-o0x0-7,8-dihhydro-pyrido[2,3-d]pyrimidin-2-ylamino)-
pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester,



d] pyri m di n-7- one,

6- Br ono- 8- cycl opentyl - 5- net hyl - 2- (pyri di n-2-yl am no) - 84 pyri do[ 2, 3- 10
d] pyri m dwp-03/06184 6- Brono- 8- cycl opentyl - 5- net hyl - 2- PCT/IB03/00059

[ 5- (4- et hyl - pi perazi n-1-yl)-pyridi n—27- yl am no] - 8H pyri do

[2,3-d] pyrimdin-7-one,

| tyl tRyHe Pl 2 in- | -yl)-
i e oyl am o BB TR Sty SR iop Rer azin 1 -y

8-
Py
(1-{6-[8- dlwhup@nt’&bn% (1 et hoxy- vi nyI) 5- net hyl - 7- oxo- 7, 8- di hydr o-
py
ac

ridof 2, 3-d] bY [5-2% s opro\ﬁqu’?-]o;rgg ]7 & 3{1'1’111 o-pyn}iotlz 3OXfpry?1}nlugm }?]a%llr?o) carbam ¢

idtert- but yl

6- Acet yl - Byrdif 30ARBipetazdrel frodtek e lacidl et bubyl kbF, ahydr o- 2H |
1, 3" ] bi py??dln ﬂil}‘-gp)éazam ng -S}erfgtﬁ I-8I—I—§§7r|do 2, 3-d] pyri mdin-7-one, 20

4-[ 6- (%- Br ono- c&sl@pl@pﬁhzyﬁ—p@emm% py@&l@ yigmii ;&H-pyqs@o{iz,ac)[ 2, 3-

d] pyrim dh@ amﬁlﬁry &9 pyridin-3-yl]-azepane-|-carboxylic acid tert- but yl
ester, Y cyclopentyl -2-(5-]

1, 4] di azepan- 16-)Brom‘gsr8 dydlbp%nysﬂ arv(pyeiirb2, 6eltidhnndd P ias2,52, 3- d]
pyrrmd|n7o 6- [ 8-Cyclop
entyl - é’c’lﬂ%‘;@ 7v?1}?yl) 5- met hyl - 7- oxo-7, 8-di hydro 25

d 2 3-d | - b I
e °E 2,31 PU Gty AN BOh RS it il eRpRne | -carboviie
di azepn- dlpytimpdini7dome; 2- yl ami no) - 5- met hyl - 8H pyri do [ 2,

3 d o
6- ALE%/;: M. L%@ggwpﬁ -exslopepiyld-methyy2-13(dmsthyl-pinersin-gppriding2, 3- 30

d] pyrimn lﬂnﬂﬁd?fiﬁi r1do[2 3- d]Pyrnmdm -7-one,
4-16- (8- clopenty 7- 0x0- 7, 8- di hydr o- pyri do[ 2, 3-d] pyri m di n- 2-

yl ami no) - pyri d31ﬁly310pbl]ltyb61§é1e&zzxme/m}4bérmﬁﬂxyﬂ+2 -5-@emethykpipetaainyl-ybst er, WO
03/ 062236_P

8- Cycl opelt'§ft' /E:'ZBS@[P ﬁ)§% }fgl‘%’[%érdg}yrwnﬂlrw OBSri di n- 2-yl ani no) - 8H pyri do

[2,3-18 pyrim d(l“{’@f@@?@lopentyl 6- (l-ethoxy-vmyl) 5-methyl-7-0x0-7,8-dihydro-
4-[ 6- ( 6-Bronp- 'cilryh?lo entgl 5- net hyl - 7- oxo- 7, 8- di %dro r|do 2, 3-

d] pyri mi dPyfidel3Bspysmidiy ¢ ydamingl- 19Yr}dnz>3zsdb~ipw@ph@m ylipe mrveacnd tedtr boxyl i ¢

acid tertButg Wyl ester,

6- Br onp- 8-cycl opent yl - 2- [ 5- (3, 3-di net hyl - pi perazin-1-yl)-pyridin-2-
6-Acetyl-8-cyclopentyl-2-(4-hydroxy-3,4,5,6-tetrahydro-2H-[ 1,3']bipyridinyl-

6'-ylamino)-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
20 4-[6-(6-Bromo-8-cyclopentyl-5-methyl-7-oxo0-7,8-dihydro-pyrido[2,3-
d]pyrimidin-2-ylamino)-pyridin-3-yl]-azepane- 1-carboxylic acid tert-butyl ester,
6-Bromo-8-cyclopentyl-2-(5-[1,4]diazepan-1-yl-pyridin-2-ylamino)-5-methyl-
8H-pyrido[2,3-d]pyrimidin-7-one,
4-{6-[8-Cyclopentyl-6-(1-ethoxy-vinyl)-5-methyl-7-ox0-7,8-dihydro-
25  pyrido[2,3-d]pyrimidin-2-ylamino]-pyridin-3-yl}-[1,4]diazepane-1-carboxylic acid
tert-butyl ester,
6-Acetyl-8-cyclopentyl-2-(5-[1,4]diazepan- 1-yl-pyridin-2-ylamino)-5-methyl-
8H-pyrido[2,3-d]pyrimidin-7-one, '
6-Acetyl-8-cyclopentyl-5-methyl-2-(pyridin-2-ylamino)-8H-pyrido[2,3-
30 d]pyriminin-7-one,
4-[6-(8-Cyclopentyl-5-methyl-7-ox0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-

ylamino)-pyridin-3-yl]-piperazine-1-carboxylic acid zerz-butyl ester,



yl am no] - 5- net hyl - 8H pyri do[ 2, 3d] pyri m di n-7-one, 4- { 6-

[ 8- Cycl opentyl - 6-(1-et hoxy-vinyl)-5-nethyl-7-oxo-7, 8-dihydro

pyri do[ 2,80dBpyx28éri di n- 2-yl am no] - pyri di n-3-yl }-2, 2-di neryliBg/@es%azi ne- | -
10 carboxylic acid tert-butyl ester, 48-

[ 6- (6- Bronp- 8- cycl opentyl - 5- et hyl - 7- oxo- 7, 8-di hydro-pyrido [2,3-

d] pyri m di n- 2 Bl@asidpemywrmahﬁ 3(5#bipeﬁazﬁr4ilyl?91ﬁtﬂh 2pylIp@imighe- | - car boxylic
acid tert- ester - Brono cycl opent y
[5- (3, 5- dPW% %I?’ Pﬁ%ﬂﬁ%‘ﬁyl) pyri di n- 2-

I 5- net
55 Oyt opent v e P Achopd f}%g.yfé%tﬁkl%fg ?‘32%-‘/<§*Oswdldﬁ%% o- |
pyrido[ 2, a}gy}lpydmﬂ-ylamrm)ﬁiyamm@b/l]@B4ddineth5ﬂ-piper}mﬁe-6 chrboiyhy heifirdper azi ne-

| - car \h/ famd tert-butyl ester,
8- Cycl WHESET( 1- et hoxy- vi nyl ) - 5- met hyl - 2- (5- mor phol i n-4-yl - pyri di n-2- 20

I 8H ;
)é g;noﬂg) 8- cygygjgg%é 83?@@%%& %&gﬁ%hyl g%preg ;/ndrgl)zwrtdnlzs ] bi pyri di nyl -
g -yl ?m nMI)anlﬂM]rﬁymctiwlh BEI—erxdlpﬁgdid]pymlmidri]ﬂ ] ame, nydro- 2H [
cl opent ro-
1, ?c;y] bi Byrl él nyﬁgég%éﬂ gor‘%ﬂtg gghﬁeﬁ@ﬂ’ﬁyd"d’[‘é §”&‘1(t€>Y} t$ ‘ﬁl 8y 5
g ACF; ?/r: n0§m2 Qﬂl?ﬁ%rghrdﬁr ﬁ%ga%mh??%&lﬂa?ﬂ?*ztzealwﬂyﬁrﬁpe%ﬁlﬁé-13 ] bl pyridinyl -
[ i
6- [)é-tgfcléqsbwglﬂpa@d(@rl ndweg%/hyl) 7- oxo- 7, 8- di hydr o- pyrl do[ 2, 3-
'?]eﬁ%/r Ibth S: neg t é t[@'f% ﬁ?clmg)éré}%io%egtyY%}m&hﬁef g)%cl) 9% Alhy r(r)-%(%l of2C3-aCI d

8- Cycl 0ped]pyhnﬁdlﬁ2=ﬂhﬂnmwwhbml-3-yﬂ 16dﬁn@ﬂﬂ%ﬁpé}aﬂlnech =cRitox¢liidacdd Ydram no) - 8H
30 pyrido] 2, 3-d] pyrimdin-7-one, 4-
6-[ 8- Cycl ‘B Irﬁsfﬂf»G (2- met hoxy- et hoxyrret hyl ) - 7- oxo- 7, 8- di hydr o-

D31 95L& ) Bt i AT LS A oo 0w
8- Cy clopeytapiinog-StiBetingl- &Hagyrﬂb[ﬂ)&;ﬂ]@fthyﬂm -Ref&- pi per azi n-1-yl - pyri di n- 2-
AR R (TN RO TR et R SR,
?]eﬁ%” Ib Lnt Swhec%twmq@ymﬂmﬁmwnﬂn@r -WrldiRBRRT-2 % MGyt Hi RO - aci d
carboxylic acid fert-butyl ester,
8-Cyclopentyl-6-(1-ethoxy-vinyl)-5-methyl-2-(5-morpholin-4-yl-pyridin-2-
20  ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-5-methyl-2-(3,4,5,6-tetrahydro-2H-[1,3'Tbipyridinyl-
6'-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one,
8-Cyclopentyl-6-(1-ethoxy-vinyl)-5-methyl-2-(3,4,5,6-tetrahydro-2H-
[1,3']bipyridinyl-6'-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one,
25 6-Acetyl-8-cyclopentyl-5-methyl-2-(3,4,5,6-tetrahydro-2H-[ 1,3 Tbipyridinyl-
6'-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one,
4-{6-[8-Cyclopentyl-6-(2-ethoxy-ethyl)-7-oxo-7,8-dihydro-pyrido[2,3-
d]pyrimidin-2-ylamino]-pyridin-3-yl }-piperazine-1-carboxylic acid ferz-butyl ester,
8-Cyclopentyl-6-(2-ethoxy-ethyl)-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-
30  pyrido[2,3-d]pyrimidin-7-one,
4-{6-[8-Cyclopentyl-6-(2-methoxy-ethoxymethyl)-7-oxo-7,8-dihydro-
pyrido[2,3-d]pyrimidin-2-ylamino]-pyridin-3-yl}-piperazine-1-carboxylic acid terz-
butyl ester,



5 8- Cycl opentyl - 6- et hoxynet hyl - 2- (5- pi per azi n- 1-yl - pyri di n- 2-yl am no) - 8H
pyrido [2, 3-d] pyrimdin-7-one, . .

4- [ 6- (8- Gyoloojoensy | - 6- met hoxynet hyl - 7- oxo- 7, 8- di hydr o- pyr iPd®/IB®3/®659

d] pyri m di n-2-yl am no) - pyri di n- 3-yl ] -pd-perazin-1-carboxylic acid tert-butyl
ester,

8- Cycl opentyl - Iogéfft‘yﬁ@(ﬂh{al%v&y%ﬂﬁ%)@ﬁ{eﬂﬂlﬁz%s%kpe%ﬁﬂ iylpgridinggti NO) - 8H 10
yrldo[ZSd%rlm one

6- Br on- 8vlag} &érhpymdoﬂ[%sl]psmrmdm #®mnhy| - mor phol i n- 4-yl ) - pyri di n- 2-

gl ar/ncrg]peﬁt ;/rFthX t(ﬁ'?;y Iﬂ@léﬁfh%}g%g%y%ﬂoé?r a%&iﬁ‘@ozw{d‘)iz%ﬂ ] bi pyri di nyl -

yl am no) - Bplysimidiaof Padird) yﬁdhﬂlﬁ ll}-prd?Mme—l—'bﬁrboxyhc acid tert—butyl ester,
8- Cycl opent yl - 6 et hoxyrret-ﬁ hoI in-4-yl-pyridin-2-ylam ho) - 8H-

pyri do [2, 3- d] lepemtyl: -fr-séﬁéymethyl 2- ( -piperazin-1-yl-pyridin-2-ylamino)-8H-

[183(,31/(5: 895?5?6#] ?dzﬁsgﬁlg%&{]é é 6-t et rahydro-2H |

7, 8- di hydr o- py4-[@l(i{ -CyRopdiyir6- ﬁiedioljtyﬁremlylmldjk}bl.j 8-d yaﬁﬁpdﬁ- @ggg benzyl ester,
8Q/clopet 2 26d|rre hy| - nor phol i n |')-pyridin-2-ylamno]-6-(1 20
et hoxy- vi VF““QP—'IP}S%S‘P?POY ipﬂleﬂﬁzﬂ}ﬁriﬁﬁrépw I agitbters-butyl ester,

6- Acet gi 8- %tCé @Jlg%hgﬂtﬁ? e H&gﬁgﬁﬂ I I(?nlﬂé?émi)f?H?Ph'ﬂ}néuﬁli)yla%ﬁb)déﬁ 2-
)8/» Q/dpopamﬂﬂbiﬁ-dhlymmdm-l 5an| perazi n-1-yl - pyri di n- 2-yl ani no) - 6- pr opi ony| -

rvent i on | nel BB bRrVEPEEHSE -6 6 ey e D AR ORt 60 bel ow

6- Br ono- oPBanéH 1—@{ EBR; MR- 7L éhe, 3- d]pyrlmdln 7-one,
6- Br ono- gﬁ% gﬁenty# JWIHW[ | = 2- Ig era2|en 1-yl - pyridin-2-yl am no) - 8H

pyrido [2, 3 - pjglpp@ﬁtﬂrﬁ-ret‘hom@ethﬂgz (3 4 5,6-tetrahydro-2H-[1, 3']bipyridinyl-6'-

di I 8H
S PN (R R Py O ey am o)

8- Cydbopent y| -&BCeibpatitylB-éthopjan izl -5-Aroypomivtd-gilpyr2tinb
pyﬂldo[g 3- y% ?ﬁg?ﬁny7 gngwhydrgchlrﬁorl )C?L gl:i}w(])-6223?nl3CT/ BO3/ 00059
-20 8- q&yﬁg f%{/fi%’r% vheBsy - 2- (5- pi per azi n- 1 yl - pyri di n- 2-yl ani no) - 8H

pyrido[ 2, 3-d] py r@}facqieﬂfy? 7XRE- ﬁM,?,%ﬂE@éﬂyﬁ?o-ZH-[lﬁ Ibipyridinyl-6'-ylamino)-
7,8-dihydro-pyrido[2,3-d]pyrimidin-6-ylmethyl]-carbamic acid benzyl ester,
8-Cyclopentyl-2-[5-(2,6-dimethyl-morpholin-4-yl)-pyridin-2-ylamino]-6-(1-
20  ethoxy-vinyl)-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Acetyl-8-cyclopentyl-2-[5-(2,6-dimethyl-morpholin-4-yl)-pyridin-2-
ylamino]-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
8-Cyclopentyl—5-methyl-2—(5-piperazin—1-yl-pyridin-2-ylaminp)—6-propiony1—
8H-pyrido[2,3-d]pyrimidin-7-one.
25 Other embodiments of the present invention include, but are not limited to the
compounds listed below:
6-Bromo-8-cyclopentyl-2-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-5-methyl-2-(5-piperizin-1-yl-pyridin-2-ylamino)-8 H-
pyrido[2,3-d]pyrimidin-7-one,
30 8-Cyclopentyl-6-fluoro-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one hydrochloride,
8-Cyclopentyl-6-methyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one hydrochloride,



6- Benzyl - 8- cycl opent yl - 2- (5- pi perazi n-1-yl - pyri di n-2-yl am no) - 8H

pyrido[ 2, 3-d] pyri mdin-7-one hydrochl oride, 5

8- Cycl opewDyBA&2B¢/dr oxynet hyl - 2- ( 5- pi perazi n- 1-yl - pyri di nPETgB&0N) - SH-
pyrido[ 2, 3-d] pyri m di n-7-one hydrochl-20-i de,

2-[5-(4-tert-Butoxycarbonyl - pi perazin-1-yl)-pyridin-2-ylamno] -8

cycljope ?L y: 5- %Fﬂbebc&pro%uﬁaxSlthéﬁdﬁlperﬁzihlld?][-l%lr%lﬁib%blﬁrhﬁbgBHe 6- carboxylic
aci et hyl  ester

6- Acet y| -Bridp %ﬁ&wymdmwnghmmdﬂpndq yl - pyri di n- 2-yl ani no) - 8H

pyrido[ 2, 3-d] Mol ) ) }

6- Acet yl - 8- cyg(?/gpg% N C}%Io%réﬁwllz (3 p(l%er%zllrpl)éryéfyﬁlgfl- %/"Iylaﬁ’gllpi))d?lﬂ'- 2-yl am no) - 8H
pyrido [ 29}&1dd[2)3’-ﬂ]p§1r1ﬂmﬂm?7-©ﬁehydrochlorlde

GBrorgt)chcIo entyl 5-neth é?grldanylamno) 8H-p r|d ,3- 15
d] pyr i°ni di n- 7-%kec OBCIBYb%y@'LOéy@P ¥ lewaQTY&Pﬁrle2 3 pyri do

[ 2, 3- d]py _ opentyl -

[ 5-(3, 5- }{I;fé'{)ﬁ!?d%p Fr)i‘grﬁlgrznl’ﬁ %éﬂﬂ}"%g?l% n-2- vyl am noj - 8H pyri do

[ 2, 3-d] pyrl m d3-[5-@-eneButdRycarbonyl-piperazin-1-yl)-pyridin-2-ylamino]-8-

6-B I t hyl 1-yl di n- 2-
J1 an no] -BE%P %Eﬁﬁféet@ﬁaﬁ- Hrsidto ugtigoD. Bl rmdine bydersaie geid 2.

[ 5- (4- metdy 1-eptbpera2|n 1-yl)-pyridin-2-ylamno] - 8Hpyrido [2, 3 -d]
pyri m di n-7- one,

2- [ 5-103- Ami no- Qaﬁrxt&l B@Ndomeryywﬁfplpdranmzl-yl-aymldm]Z—ﬁaBmm)tSIB cycl opent yI 25
H pyri dag 7 one, 6-Bronp-8-cyclopentyl -

5-(3-et héﬁld% ﬁ?’ ﬁlin Ri%- yl)-pyridin-2- ylamno]- 8H- pyrido

2,3-d] pyrim - Acgtypﬂ%gclogentyl -5-meth 1 2 (5—p1 erazin-1- dyl—pyrldm 2-ylamino)-8 H-
Br ono- 8- cyclzd:;)entyl pyrroli - pyri yl am no) -8H pyrido
2,3-d] pyEde ﬂlpwnaﬁém ‘Bone,

r

3-

5-[3-(1-A d I 6-
(o (1 AR A A Al s a2 ol

[ 6-166- Bf]pymnﬂimy@ne,pentyl 7-0x0-7, 8-dihydro-pyrido [2,3-d]pyri ni di n- 2
a

6-
| am no) - pyri rroI dlne2carbox lic acid, WD 03/062236
CT/ | BO?B / 8)605$ ﬁrozli(}l % cycly)penty -2-(pyridin-2- lamln%) 8H-pyrido[2,3- -d]pyrimidin-7-

one,

8
[

[

6-
[

2-
b
1-
y
P

6-Bromo-8-cyclopentyl-2-[5-(3,5-dimethyl-piperazin-1-yl)-pyridin-2-
ylamino]-8H-pyrido[2,3-d]pyrimidin-7-one,
20 6-Bromo-8-cyclopentyl-2-[5-(3,3-dimethyl-piperazin-1-yi)-pyridin-2—
ylamino]-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-2-[5-(4-methyl-piperazin-1-yl)-pyridin-2-ylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one,
2-[5-(3-Amino-pyrrolidin-1-yl)-pyridin-2-ylamino]-6-bromo-8-cyclopentyl-
25  8H-pyrido[2,3-d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-2-[5-(3-ethylamino-pyrrolidin-1-yl)-pyridin-2-
ylamino]-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-2-(5-pyrrolidin-1-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one,
30 2-{5-[3-(1-Amino-1-methyl-ethyl)-pyrrolidin-1-yl]-pyridin-2-ylamino }-6-
bromo-8-cyclopentyl-8H-pyrido[2,3-d]pyrimidin-7-one,
1-[6-(6-Bromo-8-cyclopentyl-7-ox0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
ylamino)-pyridin-3-yl]-pyrrolidine-2-carboxylic acid,



6- Br onp- 8- cycl opentyl - 2-[ 5- (4-di et hyl am no- but yl am no) - pyri di n- 2-

yl am no] - 8H pyrido [ 2, 3-d] pyri m di n-7-one,

6- Acet yl -8oagobnpent yl - 2- [ 5- ( 3- et hyl am no- pyrrol i di n- 1- yl PCpIBOAI0N592

yl am no] - 5- net hyl - 8H pyri do [ 2, 3-d] pyRidm di n-7-one, 5

6- Acetyl - 8-cycl opentyl - 5-nmet hyl - 2- (5-pyrrolidin-1-yl-pyridin-2-ylan no)-8H

pyrido [2, 3-d] 6mbmbigdé 1Jpeﬁ@m i tM&la@nn&blﬁfrlhﬁﬁﬁd):@ﬁhﬁpz- |
-met hyl -ethyl)-p rroI| i n- -yl pyridin-2- ylanno

} - 8- cycl opepngl= pmdgimaﬂipwni {1208, d] pyri m di n- 7 one, 1-

6- (6- Acetyl -8 h 2,3- 10
E:I] p3(/r| mcgl % 2- 9 ac%,‘y?-g Cyﬁtfl’Pl %?’Eségﬁ’-]eaﬁ' XOB?"I)HFRE - ]gé&éfl C 'aE:i d,
6- Acet yl - Banyd]Spmethyl-8H- ﬂg&dbﬁ}}iﬂgiybmhamﬂ@n@ut yl am no) pyridin-2
yl am no] - 5- net hyl ri mdin-7-one, 8-Cyclopentyl -

[ 5- (3,%-di met h%ACSGY%rcé’ﬁloﬁellté’bﬁ")m%éﬂr%(%mm%hdghﬂWé‘})}’ﬂéme% Mkﬁmlﬂfgl-ﬂbyr i do

2,3 -d
EB- Cycl o]pg%}%ﬁqg[%g [ﬁ%ﬂyg@ﬁ@md??%? ’hyl - pi perazi n-1-yl)-pyridin-2-yl am no] - 6- et hyl

- 8H pyri do [26-3‘:cdt]yp9¥{5nﬂ3€rlthﬁnoneme&y@uhtrl)@)@ﬂbnﬂm& 1] pypkid@r2-

5-(4- et erazin-1- ridin- | ami no] -8H rido
2, g} d] py)r‘%ﬂﬁ“gﬁ} IOH8 Al ntyi'% I[“St%}\’,gl}irﬁyﬁ’éo Idlﬂyfl]ﬁllﬁiimf 91P¢)sy pyri di n- 2-yl ami no]
8-

[
[
- I tyl 3 70
- Oyl openty1 - BLoRry POy PaliA Sttt SR LY, i - 2-
él ami 1{(1')0] @ﬁy?wdld@hﬂm&oﬂ-gpydhﬁ gﬂ]my?roiidiaﬁ-Z carboxylic ;mdl - .

[ -ZQIC: gfggﬁ ?/m- %g'ﬁé{d% gl%ﬁg % (zg Idlrzathylglmmg%utngu?uno) \f)yr?([l?nr&o) pyri do
2-{5-[3- (ﬂlarﬁiﬂd}g te mlpyﬁab @d}péfhhﬁamd? -Bgel-y!']-pyridin-2-ylan no}- 8-

cycl opentyl - 6- et hyl - rimdin-7-one, 1-
[ 6- (8- Cycl ope&ﬂycbpmthly {57-(3) ﬁhmeth pllphywlml yﬂymyddln[-%ylmrd]lqziyﬁ-ﬁﬂwhl n-2

yl am no) i ne-2-carboxylic acid,
8- Cycl ope B&{Zé %]R%,%II?%C!{!I)?: %n(}ﬁ no- but yl am no) - pyri di n- 2- yl am no] - 6- et hyl -

30 8HS5pyri dO[ %Eydbpwtym-@a -(B,3-danethyl-piperazin-1-yl)-pyridin-2-ylamino]-6-ethyl-
6- Benzyl - 8-cycl openty CLS (3, 5-di net hyl - pi perazin-1-yl)-pyridin-2-
yl ani no] - %PMPWF“P é[@mmar} Yr7FeRedi n- 7- one, WD 03/ 062236 PCT/ | BO3/ 00059

8-Cyclopentyl-6-ethyl-2-[5-(4-methyl-piperazin-1-yl)-pyridin-2-ylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one,
2-[5-(3-Amino-pyrrolidin-1-yl)-pyridin-2-ylamino]-8-cyclopentyl-6-ethyl-8H-
© 20  pyrido[2,3-d]pyrimidin-7-one,
8-Cyclopentyl-6-ethyl-2-[5-(3-ethylamino-pyrrolidin-1-yl)-pyridin-2-
ylamino]-8H-pyrido[2,3-d]pyrimidin-7-one,
8-Cyclopentyl-6-ethyl-2-(5-pyrrolidin-1-yl-pyridin-2-ylamino)-8H-pyrido[2,3-
d]jpyrimidin-7-one, |
| 25 2-{5-[3-(1-Amino-1-methyl-ethyl)-pyrrolidin-1-yl]-pyridin-2-ylamino } -8-
. cyclopentyl-6-ethyl-8H-pyrido[2,3-d]pyrimidin-7-one,
1-[6-(8-Cyclopentyl-6-ethyl-7-0x0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
ylamino)-pyridin-3-yl]-pyrrolidine-2-carboxylic acid,
8-Cyclopentyl-2-[5-(4-diethylamino-butylamino)-pyridin-2-ylamino}-6-ethyl-
30 8H-pyrido[2,3-d]pyrimidin-7-one,
6-Benzyl-8-cyclopentyl-2-[5-(3,5-dimethyl-piperazin-1-yl)-pyridin-2-
ylamino]-8H-pyrido[2,3-d]pyrimidin-7-one,



-22 6-Benzyl - 8-cycl opentyl -2- [5-(3, 3-di net hyl - pi perazi n-1-yl)-pyridin-2-
ylam no] -8Hpyrido [2,3-d] pyrimdin-7-one,
6- Benzyl -Woaggobnpent yl - 2- [ 5- (4- net hyl - pi perazi n- 1-yl) - pyr ipdirnB@/00b3m no] -
8H pyrido [2,3d] pyrimdin-7-one, 5 -22-
2-[5-(3-Am no-pyrrolidin-1-yl)-pyridin-2-ylam no]-6-benzyl -8-cycl opentyl -
8H-pyrido [ 2, 36dienpylr8-8vdld QRB-(3,3-dimethyl-pi in-1-yl)-pyridin-2-
6- Benzyl - 8- cycl.o eéln}tﬂyl 53é [%bn(?}% .e?h_(%l anlir?leo-ypﬁq?eé?zin(lji ny-)ll.){/rl1 )H.1 pyri di n- 2-
yl ani no] - Bhnw]rﬁﬁpylzsl@éﬂlwﬁmﬁcan =0fegne,
6- Benzyl - 8- cyck Vd - - Ry @l ,di -\l - pyr i di n- 2-.yl 3.no) --8H 10
pyri do[ 2, 3-d] péﬁ%ﬁl’?@l éh? %C_lél%gwg @5('4%&21&1' E-{I;Rﬁﬁg%lg-ldyg'pymgm'ﬁ %amn)lo]-
1- net hyl - 8Hipprido[R3d]pYrididin-7bney! ] - pyri di n-2-yl am no } -6-
benzyl-8-cycIoB§9t | - 8H pyrido[ 2, 3-d] pyri m di n-7-one,
1-[ 6- (%- Benzy| 2 --é%-&%@mywhdmowbﬂygdm-%y&wn@béwbmtﬁs:yalppwylm di n- 2
yl am no) - gLl MRy Gnel Ldl ne- 2- car boxylic acid, 15
6- Benzyl gﬂcﬂﬁ:dg[ng%fﬁw}’n%ﬁ?l%oﬁ( gl?édi et hyl am no- but yl am no) - pyri di n- 2-
35/ I gm n;)]h- I8H— py61’szo_z:f128-|3ycﬂk}geyt}ﬂm[d;(ﬁ-efl;yimlnainoa_a}@;oitikihgl@I)tgylridi?mz-[ 5-(3,
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pyrido [2,3 - dp-Bypmors- dyct'tepéﬂtyﬂ}é ;[5-(4-fluoro-benzylamino)-pyridin-2-ylamino]-8H-
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pyrido [2, 3- d?%;mmmf?dm openiyk 2-(5-phenyl-pyridin-2-ylamino)-8H-pyrido[2,3-
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N-[6-(6-Amino-8-cyclopentyl-7-ox0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
ylamino)-pyridin-3-yl]-acetamide,
6-Amino-8-cyclopentyl-2-(5-phenylamino-pyridin-2-ylamino)-8H-pyrido[2,3-
20  d]pyrimidin-7-one,
6-Amino-8-cyclopentyl-2-[5-(4-fluoro-benzylamino)-pyridin-2-ylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one,
N-[6-(6-Amino-8-cyclopentyl-7-ox0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
ylamino)-pyridin-3-yl]-methanesulfonamide,
25 6-Amino-8-cyclopentyl-2-(5-methanesulfonyl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one,
6-Amino-8-cyclopenty1—2-(5—pheny1—pyridin—2-y1amino)-8H—pyrido[2,3—
d]pyrimidin-7-one,
6-Acetyl-8-cyclopentyl-2-[5-(2-methoxy-ethoxy)-pyridin-2-ylamino]-5-
30  methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Acetyl-8-cyclopentyl-2-[5-(2-methoxy-ethylamino)-pyridin-2-ylamino]-5-
methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
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2-[5-(3-Amino-pyrrolidine-1-carbonyl)-pyridin-2-ylamino]-6-bromo-8-
cyclopentyl-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-2-[5-(morpholine-4-carbonyl)-pyridin-2-ylamino]-8H-
20 pyrido[2,3-d]pyrimidin-T-one,
6-Bromo-8-cyclopentyl-5-methyl-2-[5-(piperazine-1-carbonyl)-pytidin-2-
- ylamino]-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-2-[5-(3,5-dimethyl-piperazine-1-carbonyl)-pyridin-2-
ylamino]-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
25 2-[5-(3-Amino-pyrrolidine- 1-carbonyl)-pyridin-2-ylamino]-6-bromo-8-
cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
6—Bromo-8-cyclopentyl-5—methyl-2-[5-(morpholine—4-carbonyl)-pyridin-2-
ylamino]-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Acetyl-8-cyclopentyl-5-methyl-2-[5-(piperazine-1-carbonyl)-pyridin-2-
30  ylamino]-8H-pyrido[2,3-d]pyrimidin-7-one,
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pyrido[2,3-d]pyrimidin-7-one,
2-[5-(3-Amino-pyrrolidine- 1-sulfonyl)-pyridin-2-ylamino]-6-bromo-8-
cyclopentyl-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-2-[5-(3,5-dimethyl-piperazine-1-sulfonyl)-pyridin-2-
20  ylamino]-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-5-methyl-2-[5-(piperazine-1-sulfonyl)-pyridin-2-
ylamino]-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-5-methyl-2-[ 5-(morpholine-4-sulfonyl)-pyridin-2-
ylamino]-8H-pyrido[2,3-d]}pyrimidin-7-one, |
25 2-[5-(3-Amino-pyrrolidine-1-sulfonyl)-pyridin-2-ylamino]-6-bromo-8-
cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Bromo—8—cyclopenty1-2-[5-(3,5-dimethy1-piperazine-l-sulfonyl)-pyridin—Z-
ylamino]-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
8-Cyclopentyl-6-ethyl-2-[5-(piperazine-1-sulfonyl)-pyridin-2-ylamino]-8H-
30 pyrido[2,3-d]pyrimidin-7-one,
8-Cyclopentyl-6-ethyl-2-[5-(morpholine-4-sulfonyl)-pyridin-2-ylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one,
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[ 5- ( 3- Am no- py$-Caelopenid=2-[5-(5 gdtmeylypipgtiaziap -spl f?Pﬂ?ﬁPMEThn Bylainddpent yl - 6-

et hyl - T . 8-Cycl opentyl -

[ 5-(3, 5- G&X{hb'ﬂgh% figgézg%/?kg!%@lpszj%%nyl) pyridi n-2-yl am noj -

6- et hyl - 8H pyr(ii-(A@etB/ES c@eld])emyllti-Iffiediyi-ZYESQ(Ipmere&me-1 sulfonyl)-pyridin-2-

6- Acetyl - 8-cycl ogxoptyl 5-met hyl - {Zl5 (pi perazine-I-sul fonyl)-pyridin-2-

yl ani no] -BamEp! yrislof, 3dRar Imidg)-f-oreone,
6- Acet yl - 8- - di n-2
y1 am no - sﬂ,ﬁ ARES g eyogPB o gzt (n“}%“"z\@éﬁs‘ﬁf“@?wm“ o
- am no- pyylamlnothhbpyrido{Zs&-ldﬂmn@ﬁi&rp?md; n- 2- yI am no] - 8-
I tyl d
6 hceryl - b cyct BsENE o S AU b {Pow%wrgﬁp%éﬂavnnol-&
- Sul T1gnyl dyeRpehgl- BLni’etuﬁeaHp dcﬁzmea]Eyhmﬂ*hnydﬂedo[Z 3-d] pyrinidin-7-one, and

6- Acetyl - 8-cycl opentyl™- Lnapht yridi n-2-yl am no) - 8H
pyrido[ 2, 3-d] p@rﬁcgﬁyb&m:ycﬂopqu 2_{5 (3 dime yl—p1peraz1ne-1 sulfonyl)-pyridin- 2-

e BT S A ) o

8- Cycl opent yl - r-@&yma ity Snieetiyyd-( 2,6{raphihpadiazl-pladriyd)-§H~ i di n- 2
yl am no) - 8I—I—d§r|do[2 pyri m di n-7-one,
6- Acet y| -7 %%dh?YéH@ Wr @P%m n- 1-yl - pyri di n- 2- yl ami no) - 8- cycl opent yl -

46 Rcst y1- 5-oeeRyr o7 ok B B K RO iomporaholiacd-yly pyigin -
d] pyrim dylanﬁto)HS}methszll—sﬂi@yﬁde@a?f bh)yylhumnakonb, ‘
8-Cyclopentyl-6-hydroxymethyl-5-methyl-2-(5-piperazin-1-yl-pyridin-2-
ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Acetyl-2-(3-chloro-5-piperazin-1-yl-pyridin-2-ylamino)-8-cyclopentyl-5-
20  methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
4-[6-Acetyl-5-methyl-7-0x0-2-(pyridin-2-ylamino)-7H-pyrido[2,3-
d]pyrimidin-8-yl]-cyclohexanecarboxylic acid,
4-[6-Acetyl-2-(5-dimethylamino-pyridin-2-ylamino)-5-methyl-7-oxo-7H-
pyrido[2,3-d]pyrimidin-8-yl]-cyclohexanecarboxylic acid,
25 6-Bromo-8-cyclopentyl-5-methyl-2-[5-(piperazine-1-sulfonyl)-pyridin-2-
ylamino]-8H-pyrido[2,3-d]pyrimidin-7-one,
6-(8-Cyclopentyl-6-ethyl-7-ox0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
ylamino)-3-piperazin-1-yl-pyridine-2-carboxylic acid,
2-(6-Acetyl-5-piperazin-1-yl-pyridin-2-ylamino)-8-cyclopentyl-6-ethyl-8H-
30  pyrido[2,3-d]pyrimidin-7-one,
3-{2-[6-(8-Cyclopentyl-6-ethyl-7-0x0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
ylamino)-pyridin-3-yloxy]-ethoxy }-propionic acid,



4-[6- Acetyl - 2- (5-di net hyl am no- pyri di n- 2-yl am no) - 5- et hyl - 7- oxo- 7H
pyrido[ 2, 3-d] pyri mdi n-8-yl]-cycl ohexanecarboxylic acid, 25 o

6- Br ono- 8woyslepent yl - 5- met hyl - 2- [ 5- ( pi per azi ne- | - sul f onyPCTABoI/@dFy- 2-
yl am no] - 8H pyrido [ 2, 3- d] pyri m di n- -38ne, _ S

6- (8- Cycl opentyl - 6- et hyl - 7- oxo- 7, 8-di hydro-pyrido [2,3-d]pyrim din-2-

yl ani no) - 3- pi pgs- @cpclbpéﬂtylm%ﬂhgll ) mﬂih@aﬁd p)§%1&1_32 8.d pyrlrmdln -2-
2- (6- Acety] - 5- pi perazi n-1-yl -pyridin-2-yl am no cyclopentyl - 6- et hyl -

30 pyri dof@mBoeawidinmg aileryi-aegtic, acsl, { P
o1 o o) -y + aE OGRS ?*Bé?ﬁﬁ"fﬁaﬁ ROt B ude

PCT/ | BO3/ glaffifo)- SR@yflﬁO[Q&@pSZﬂlmhﬁﬂﬂydneﬁ et hyI 7- oxo- 7, 8- di hydr o- pyri do
[23d§pyr|md| Iamno% r|d|n3ylox -acetic aC|d
Bengeresilfony

8- Cyclopent yI - T 63 nzenesul KY)paridin- -}Qarympl-&cm@isapqniﬂrmxy }

-pyridin- A R¥ldudo [2,3 -d]pyrimdin-7-one, 5
2-[5-(3- enrédeergeg]u ?3) rﬁ{d’lp?(%loxy) pyri di n-2-yl am no] - 8-cycl opent yl -

pyrido [2,3-d] &ﬁyeﬁupdnuyl—ﬁ—edﬂéﬂ &@@zmthgky—bflﬁxﬁ -tbxyd-pytidin-2-
5-[2-(2-ngth t rjdin- yl am no
}- [8H- E)yrl OX% ﬁ%‘@%ﬁ%ﬁ% Tf‘y%ﬁg}{ 8°It§yl](fl opegﬁ/l 2-(5-{
3-(3, 5-di thJ .
byr o 2. L"f e izﬁﬁ R R T TR Lt amino),

5- [ (319 ni prridin-24ylgmingy Brgdﬂpsamudm]-il-ww di n-2- ylam no
8H do[ 2
%s Acet i[' SOEret ﬁdYJCfé% njr‘rg‘{E;I@'BE%‘E‘%QIH‘&“RFPEYH‘HE?}*!YQ-E‘B?%?RY&H“H?%:y| - 8H-
pyrido [ 2y13m@l1d9y8ﬂ4pyddds[27?r @Pgrimidin-7-one,
6- Acet yl - 2- [Sé3 di_hydro éﬁ)yl’l’0|ldln 1-yl)-pyridin-2-ylam no]- 8-
met hoxyrmet hyl A&é%?rmghwlpg}( -stifyk-p3ridip-hyliminei &pipetdie-4-TH8K- | nvent i on

provi des r{gg@@(&wmﬁlldﬁp& 'oH a disorder or condition selected fromthe

group consi stin feratlve di sorders, such as cancer, vascul ar

snmootl¥ nuscl e @mmyler[at(sgmlmow -pyeolidihtlbylpbhediacylenas]s- post surgi cal
vascul ar 20.steno and_endonetriosis; infections, including

viral i nf@%@jpﬁfgetgﬁ]c% n}rfzhsy %Xfﬂqﬁ%’ésd]wf!@l%?wé and RNA viruses |ike HV,

and fungal i nfegtiRRAsion provides a method of treating a disorder or condition selected
from the group consisting of cell proliferative disorders, such as cancer, vascular
smooth muscle proliferation associated with atherosclerosis, postsurgical vascular
20  stenosis, restenosis, and endometriosis; infections, including viral infections such as
DNA viruses like herpes and RNA viruses like HIV, and fungal infections;
autoimmune diseases such as psoriasis, inflammation like rheumatoid arthritis, lupus,
type 1 diabetes, diabetic nephropathy, multiple sclerosis, and glomerulonephritis,
organ transplant rejection, including host versus graft disease, in a mammal, including
25 human, comprising administering to said mammal an amount of a compound of
formula I, or a pharmaceutically acceptable salt thereof, that is effective in treating
such disorder or condition
This invention further provides compounds of formula 1 that are useful for
treating abnormal cell proliferation such a cancer. The invention provides a method
30  of o treating the abnormal cell proliferation disorders such as a cancer selected from
the group consisting of cancers of the breast, ovary, cérvix, prostate, testis, esophagus,
stomach, skin, lung, bone, colon, pancreas, thyroid, biliary passages, buccal cavity

and pharynx (oral), lip, tongue, mouth, pharynx, small intestine, colon-rectum, large



aut oi nmmune di seases such as psoriasis, inflamuation |ike rheumatoid
arthritis, lupus, type 1 diabetes, diabetic nephropathy, nmultiple

scl er osi swoandexBoner ul onephritis, organ transplant reje®Cirang3/iong udi ng
host versus graft disease, in a mammag4. i ncl udi ng 25 human, conpri sing
admnistering to said mammal an anount of a conpound of fornula I, or a
phar maceufl i f | in_treating
such di soirngéé{rih%%e%%%gﬁa?%ﬁﬁ _Ig%?ﬂsrélintﬁf\}g)%?%ﬁen?,@%o ﬁgﬁtog&raoglg&aé@g%%%%’ounds of
fornul a lkerhtgacaathomes epidernicid cartinenij largealel earviionee blerpeakinbmaat i on such a
cancer. The invention provi d%s a net hod go of o .treating_ the abnornal cell
prol i f er atBRCHTEYPBAEILNRRdgROCEICINOMA, folielar qarcingpy, HndRterentisted consi sti ng
of cancer gar@hohSaBlIRAP tarciA¥RhYsenffnA, el oSt 841€o £,€t§£c1d%r £S&AbRaguUsS,
stomach, skin, lung, bone, colon, pancreas, thyr 0|I3, i TTary passages,
buccal’ caliver garcinemap kadneycatcircaha, myeloid disordguse]lymmoiddis@besynx, snal |

intestin .on-rect u I WO 03/ 062236, PCT/ |1 B03/ 00059 , - 34 intestine,
rectum ?ﬁ%l% Iﬁ?fdl a?:r_ I ﬁ%ﬁ“ﬁ@%ﬂ& EQPEpTEIRE BPIBHSI e CTARBLICRILY ast om,

ker at oac agffdetim@amepidier I @inthobad 6f il Il 8F &BhdtRatetRilf) QQE@alrle salt
adenocar ci noma, adenocarci noma, adenonma, adenocarci noma, follicul ar

car ci nomethetgalite p sybieatimpesd of suehcirepsivent. papi | | ary carci noma, seni nomd, !«
mel anoma, sarc I Iy I O l.i ver .car ¢i nonma i dney carci noma,
nyel oi d di sor é@hﬁyfﬁﬁgﬁg?nf%gpg%}% g?%n,t%nll%%laﬂq?%so?trﬁﬁti"}%fu EFs, and

| eukelfi a, suferipg fremmndjseades dausddetyi vigedar shedotipeubdle adll prolitrhigt | ve amound of a
conpound of forggl a |, or a pharmaceutjcally acceptable salt thereof, to a

subj ect i TOTHRAEDS Pvithirhthe s6opg it present ipventidn effesivlyrinhibibrasewps i nvent i on
is a methgg i b ect Q. suf f-ar i I .caused by
vascul ar srmog% rﬁhgnﬁgtégggrg gﬁ?htg@o%dfrégga?ﬁ%hﬂé %gtrtrltﬁ%g{r;?gghgﬁ%t% ﬁﬁ?’?\“‘@%é“%cope of
t he presdnta silbjeetrinineed ef tfaatmentehanionhi dfi 4 congsouut af forsnibol br auscl e cel |

proliferation and mgration. The nmet hod conprises adm nistering to a

subj ect ipﬁlaﬂgaec&u%‘faﬂyg‘g‘éetpﬁ%ﬁ Saltrfﬁ%rﬁﬁt{u ﬁ‘ff%&enn%dB BUAFUSE spepthanascle or a
phar nac e Yrolkfetdivn @R indidtgiopal t thereof, sufficient to inhibit vascul ar
snmooth nuscle 15 proliferation, and/or mgration. This invention further
provi des a netHéyingentiandgrthergpravidesy wethod of freatingp fubjeet suffeting onpr i si ng
admi ni st er] S disuh in.peed of treatnent an anount of a conpound
of for wﬁggh?%ntééhsg@p%jar mgjcc:eglﬁ' it 5! ;Sll%d%cgélb{l% |Of LEament AR ANt o @t £ ci ent to

treat theompoand offormula I, or a pharmaceutically acceptable salt thereof, sufficient to

A

treat the condition.

20 This invention further provides a method of treating a subject suffering from
kidney disease, such as polycystic kidney disease, comprising administering to said
subject in need of treatment an amount of a compound of formula I, or a
pharmaceutically acceptable salt thereof, sufficient to treat the condition.

Because of their inhibitory activity against cdks and other kinases, the

25  compounds of the present invention are also useful research tools for studying the
mechanism of action of those kinases, both in vitro and in vivo.

The above-identified methods of treatment are preferably carried out by
administering a therapeutically effective amount of a compound of Formula I (set
forth below) to a subject in need of treatment. Compounds of the present invention

30  are substituted 2-aminopyridines that are potent inhibitors of cyclin-dependent kinases
4 (cdk4). The compounds are readily synthesized and can be administered by a variety
of routes, including orally and parenterally, and have little or no toxicity. The

compounds of the invention are members of the class of compounds of Formula I



20 This invention further provides a nethod of treating a subject suffering
from kidney disease, such as pol ycystic kidney di sease, conpri sing

adm ni st ewpng/o6236ai d subject in need of treatnent an ampamtiB@00asdconpound
of formula I, or a pharnaceutically aggeptable salt thereof, sufficient to
treat the condition. Because of their inhibitory activity against cdks and
ot her ki nases, ThienatiGOPRILRES pRirntddSutRhES&RositiN@BhIpPRinge al so useful
research tools for studying the  nechani smof action of those kinases, both
in vitro Gempewioally effective aatpyutof ajeompdung of thetformaisla bfortar eat nent are

o1 - conptineaERR ke Bt f Sl Befbfn R aPalpr b Bk el e o

t r eat ment dildennpe uxdpietithéBforpr esent invention 30 are substituted

2-am rgopyri dines that are potent inhibitors of cyclin-dependent kinases 4
(cdk4)’. The coMaayipbithe spmppandsiof jhesgratenbinivertipnanelselegtiveankibitaraot er ed by a
vari ety : e i -] en | ] and have little or
no toxi Ci %}15@%%&%31}%@3% gﬂ(gif‘x% ‘?elsgf%\%ﬁp ﬁ%ﬁeyaltrng{b?rte(;d Zér[%orgpotpﬂtiy cl ass of
conpoundsthai tHegrimhibiatyrosiMOkia2sed GAR Sthe PTint B3O kases 3hclddihg oftRy ent i on

provi des a pharmaceutical conposition conprising a therapeutically
effecti vecyﬁﬁ’Bg]rr? engentiinasas#ieh@s 68k3. Haespie theirselectivify for Céh‘gmhﬁ%m,i cal'ly: +

accept abl @niunad HARE RfvendBifn i ihdxgl | ol

di | uent, orn%g;)?ci pi ent tvﬁ%r e or%.’ H%%ﬁgﬁg%h Esﬁgé a%bg%gg%gpéﬁ'cgrﬁfea%ﬁ)ﬁ{esent

i nventO orthar thosehtewvhiclythey mitiibit tdicds Hbweesrctompaapgeofihatprdsemaseentiohk4, whi ch
is to say . that th inhi bit cdk4 nore .potently than they inhibit tyrosine
ki nases AP @Pﬁg’rh%'éﬁi AL SHPRY RS IRHALHS rt]lﬁ“ﬁﬁ PEESHGY SQrHE]FIb%UO_n of

cycl i n- defendRICdkna ks HlsiAflaf Bdhd foRSRh{ GrFluncAGIaEthI. LY for cdka

i nhibition, conpounds of the invention may inhibit other Kkinases, albeit.

at hi gher condsterigd eohedin@ntsnfiihe prosant atveniicdre chmpoundsidfitie focla However

conpounds; :of . ' iti.gn al s i nhi hit. at simlar
concentra ﬁélrl?ist ? %Péﬁg%gg%del@\e@ggé@ Bgy pf’%ﬂﬁ%ﬁ?f‘@?@dpﬁlbg{%&%i nce. Cdk6 is
strudtural |y sAmpidfated @ntodin@rdf e Bresentinvaktidnyelided s metoadk4. Preferred
enbodi nent '?tf the present invention are co%ounds of the formula |

i nhi bit cBRpItNE odk4 a2 lowisr dosegbar isingeessary tpinhibit ¢k 2 chmprisingy i nhi bit cdk2.
15 A prefghf; i r ' [ V| 2 _Jret hod of
o byt g e A ettt ool P 0 Bt i KRRl

conpr i si nghibslodkdi sser edtki2on of a preferred conpound of formula I in an

amount that sel.ectivel
ef‘he compourYds of formula I of this invention have useful pharmaceutical and

20  medicinal properties. Many of the compounds of formula I of this invention exhibit
significant selective cdk4 inhibitory activity and therefore are of value in the
treatment of a wide variety of clinical conditions in which cdk4 kinase is abnormally
elevated, or activated or present in normal amounts and activities, but where
inhibition of the cdks is desirable to treat a cellular proliferative disorder. Such

25  disorders include, but are not limited to those enumerated in the paragraphs below.

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

30  invention to treat cancer, a patient in need of such treatment, such as one having
cancer or another proliferative disease, is administered a therapeutically effective
amount of a pharmaceutically acceptable composition comprising at least one

compound of the present invention.



i nhi bits cdk4 over cdk2. The conpounds of forrmula | of this invention have
useful pharmaceutical and 20 nedicinal properties. Many of the conpounds
of fornulwolo3pé228hi s i nvention exhibit significant sel ectPCraBexdiodso
inhibitory activity and therefore arggf value in the treatnent of a wde
variety of clinical conditions in which cdk4 kinase is abnormally

el evat ed, or I r W s I vhitih es, but
where. 1 nni bi 1 SRS pEheRi R by aol 3 Bech VPRI K, whioh &5

prolifer abiswettdi Sey detibit Sdicihmade pditendy diemsthéyinhibdetyrdaie kinaseswntd dtheri t ed to
those enunerated i.n the paragraphs bel gw.. The cqrrpound?l of léilne pr esent

i nvent i orseHPerthreeing kinases inchilinggfhengyclip-depgidentkinesss sichias Glichi a and cancer
of the | . Sk ather

br ol 1 1 er A0 pLCHRASlecHURP KRRt ARG, CompFh AT (ARSI MBI SIT 1 v,

r est edosi atherdiinhsed, et e highasioacentmtions thaz ¢hoae atowhioli ety dhhibinedigt.esent 30
invention_ to treat cancer,_ a patient j.n need of such treatnent, such as one
havi ng CAPWEYSrGOmARURYRA (hY BISaL Henten l5Q magdnbibl CARALSIRNEr od a

t her apeutdqpnabdaighd fo%béé%ec&ga}y P iBhibRiANHCIRE Sikd 66 Y sss@alipb! e
conposition conprising at |east one conpound of the present invention. WO
03/ 0622 36iR{Y toBO8 /Pedoses simfer fGoctpmatoisdish. t he present invention are’ ‘
selective inhibitors of cdk4, which is to say that they inhibit cdk4 nore
potently than they inhibit tyrosine kinases and ot her serine-threonine

ki nases i ncluding other cyclin-dependent kinases such as cdk2. Despite
their selectivity for JdIEKBAILED DESCRIPTEINSHURHE DYVENMEIQMvent i on may
inhibit 5 other kinases, albeit at higher concentrations than those at

whi ch they inhibit cdk4. However, conpounds of the present invention also
may ilGhi bit cdk®6 ilatstraiion ¢fghe peparaton phtampsintoof the pecserdwamtioy isf or

i nhi bition of .c%k4 Si Crllge %dk6 is structurally simlar to and perforns
simlar fURMEIIBRENGBESHIOA3- DETAI LED DESCRI PTI ON OF THE | NVENTI ON 10 An
illustration of the preparation of conpounds of the present invention is
shown in %@ﬁrres 1 to 13. Synthesis The conpounds of the invention may be
pr epar ed $¥ ng to the general Schene 1. The assenbly of conponents A
and B gener al | ynd &tiduRds 6186 InviRiGOMBY BEpiePhrell Acdbrdink ketleGefihvent such as

DVSO, toluene or pyridine, and heating of . .
Scheme 1. The assembly of components A and B generally requires their

15 combination in a suitable solvent such as DMSO, toluene or pyridine, and heating of
this mixture to 80-140 °C. A subsequent deprotection step may be required depending

on the nature of substituent R*.

Scheme 1 >|(l X2
R HeN—¢ R -
N% 2 R2 B XS N~ I ~ R
\.§)%N NS0 Toluene, heat HN)\\N N O
d R3 N? ; RS
3IN" i
A XIS |2X
gX

Synthesis of the sulfoxides represented by the structure A has been described
20 previously in PCT applications WO 98/33798 and WO 01/70741. Such intermediates
are assembled via established and published protocols (Barvian et al., J. Med. Chem.
2000, 43, 4606-4616) starting from the commercially available pyrimidine, 4-chloro-
2-methylsulfanyl-pyrimidine-5-carboxylic acid ethyl ester. The pyridine derivatives
B where X' = X* = X® = hydrogen can be prepared from commercially available 5-

25  bromo-2-nitropyridine by base or palladium promoted displacement of the bromine by



this mxture to 80-140 T. A subsequent deprotection step may be required
depending on the nature of substituent R4. Schene 1 X1 X2 le RL HZN~- R4
Rl s 2 RWNB3¥&2B6 S N N O Toluene, heat HN N N O -11 O R8TRB03/0591 A X3
-~ X R4 X2 Synthesis of the sul foxi dad% represented by the structure A has
been described 20 previously in PCT applications WO 98/ 33798 and WO

01/ 70741. a Buelbophilt 8lidTE4H Al #SohoBbea pSmEFr8econidaryeshial) foRbREd Bpd publ i shed
protocols (Barvian et _al., J. Med. Chem 2000, 43, 4606-4616) starting
from the EIHAMQIANG Yitrg\sxpumbh sepsoseniative erampe @mmﬁr @ethod is illustrated in

2-met hyl s ridine
der vati vaS g B UGt BRI a5 s Thaion BRI K TR, B

comrer ci aNayC@y eiHeadbasedmid§ bb mmzhmplhs@py of 8 ph&ebmnﬁaﬁ@tﬂyst@aéﬂ &di um
pronoted di s Iacerrent of the brom ne by W) 03/062236_ PCT/ | B03/ 00059 -37 a
nucl eophi BB Ly dfl a@umramekﬂddPaC@Pn%arsﬂym%VRﬁ ozmed withcptabysissach 21 | owed by
reductionp e (plggp K t: ﬂg@ll met hod is
illustrat e (f Aéjz’ga ﬁ@h@% g alrr’rlpﬁ 4ea§18 tl%slg&slg?lo%{ﬁ ol gg&&g%tgk (l)lr this
reaction bmbnnjmlmﬁaktrabydromaﬁmﬁcefﬁhmke ab&smeratmyes lﬁ@nu%iadlll(m"(t he presence

f a phasg, transfer catalyst s B4 ) nof ed .reacti ons
gr e t)F/)pi ci}l?sﬁ t@iﬁ@raﬁ%ﬁ’ ﬁeﬁéﬁﬁ’@%@ ; lﬁélgaﬁ‘ii% 81 B%é@zle%mé) 3, or

Pd( PPh3) 4q28ds B'lﬁA'P' KanipRod\@nNPRIALd @{oggnh&b%h%mg%n& UREdué%ﬁ%?fh% tol uene,
tetraygdrofuran or acetonitrile at eratures from 25 - T. These

cat al It smanoar@qms ctmld:q}lympﬂouyerﬂumg Ra@yslﬁuck@ltﬂltéougtg@thd lsdumng@esm t abl e
| i gand, uch a a.relate phi ne- based Pd |i gand.
Reducti on 8? “Y“H '?ﬁlrx{:l'uga IJ(QSIH ‘ﬁ}lgl %iarccg V%ﬁzﬁggr med usi ng Raney Ni ckel

al t hough ot her redum ng agents

— — Raney Ni —
OQNAQ‘Br —— OQNO—NQOH —_— HZNAQfND—OH
N K>COg N N

’ BugNI

Scheme 2

15  When at least one of X' X2, or X? is not hydrogen, the pyridine derivatives B are
prepared by methods known to those in the art. Examples of representative procedures
may be found in Comprehensive Heterocyclic Chemistry, Eds. A. R. Katritzky, C. W.
'Rees, 1984, Pergamon, NY; Volume 2, Chapter 2.08, Pyridines and their
Benzoderivatives: Synthesis, Gurnos Jones. Also, refer to Comprehensive

20  Heterocyclic Chemistry II, Eds. A. R. Katritzky, C. W. Rees., E. Scriven, 1996,
Pergamon, NY; Volume 25, Chapter 5.05, Pyridines and their Benzoderivatives:

Synthesis, Gurnos Jones. Representative examples are illustrated in Scheme 3.



al so may be used including palladiumon charcoal or Fe/HC . Scheme 2 HN- CH
/~ Raney N / 02N/ Br N N. --OH ZN N N_ j-OH N K ~~ K208 N ~/ _/
BUANI 15 wbhen/oext23¢ east one of X1, X2, or X3 is not hydrogeaT/1Bés20pisr i di ne
derivatives B are prepared by nethodggknown to those in the art. Exanples
of representative procedures may be found in Conprehensive Heterocyclic
Chem stry, Eds. A R Katgdntmgddyy, C. W Rees, 1984, Perganon, NY; Vol une 2,
Chapter 2.08, Pyridines and their Benzoderivatives: Synthesis, QGurnos
Jones. Also, refer to Conpr Pe 20NGef¥r oc chRémistry 11, Eds. A
R Katritzky, C W Rees. rlven_%?g%?’ $~-u NY; Vol ume 25,
Chapter 5.05, Pyridines and thei Benzodérivati ves: %‘ht hesi s, Qurnos
Jones. Representative exanples are illusgtated in Scherre 3. WD 03/062236
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An alternate route to access compounds of the present invention involves
conversion of the pyridopyrimidine core fragment to a pyridopyrimidine C-2 amine as
5  shown in Scheme 4 and employment of this amine as a nucleophile to displace a
leaving group such as bromide or jodide from a pyridine fragment. This reaction
proceeds with palladium catalysis to provide the target compounds in equivalent
yields to the route shown in Scheme 1. Examples of palladium catalysts that may be
employed in this reaction include Pd(OAc),, Pdx(dba)s, or Pd(PPhs)s, and
10 PdCIx(PPhs),. These catalysts are typically employed with a suitable ligand, such as
BINAP, Xantphos or a related phosphine-based Pd ligand. Typical solvents include
dimethoxyethane, tetrahydrofuran, acetonitrile and toluene. Reactions are typically
performed at temperatures between 25 °C and 160 °C. In some cases, the reaction is
accelerated by the presence of electron withdrawing substituents ortho to the leaving

15  group on the pyridine ring (Jonckers, T. H. M. et al. Tetrahedron 2001, 57, 7027-

7034).
Scheme 4
Br
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R
20 In another alternate route to compounds of the present invention, the pyridine

fragment is converted to a guanidine and condensed with an appropriate partner to
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(PG) is a protecting group such as
Cbz, or Boc.

In addition, synthesis of compounds of the instant invention may proceed

10  through substituted pyrimidine intermediates such as those shown in Schemes 6-13.
Thus, in Scheme 6, a 4-amino, 5-halo-pyrimidine sulfide is converted directly to a
pyridopyrimidinone using chemistry introduced by Piers (e.g. Piers, E. McEachern, E.
J. and Romero, M. A. J. Org. Chem. 1997, 62, 6034-6040). Alternatively, the side-
chain pyridyl-amine is installed through displacement of a sulfoxide at the C2 position

15  using standard procedures (see above), and then the pyridopyrimidinone is built-up
via a Stille coupling and a ring closure reaction. Similar chemistry is employed is
Schemes 7 starting with a 2-chloropyrimidine. The Stille reactions in Schemes 6 and
7 are typically performed under palladium catalysis using reagents such as Pd(OAc),,
Pd;(dba)s, or Pd(PPhs),, and PdCly(PPhs)s. Typical solvents include

20  dimethoxyethane, tetrahydrofuran, acetonitrile and toluene which may be warmed
during the reaction to temperatures in the range of 100-200 °C. Ring closure occurs
spontaneously or with gentle warming in a suitable organic solvent to a temperature
less than 100 °C. Installation of the C2 side chain in Scheme 7 typically proceeds
with catalysis by POPd, Pd(OAc), or Pdxdbas and a suitable ligand, such as BINAP,

25  Xantphos or a related phosphine-based Pd ligand.
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Another way to build the pyridone ring is to start with an aldehyde or ketone
5  atthe CS position of a simple substituted 4-aminopyrimidine and to perform Wittig,
Horner-Wadsworth Emmons, Knoevenagel or related chemistry such as enloate anion
chemistry to install the C4-C5 double bond of the pyridopyrimidinone system. These
reactions proceed under conditions that would be well known to one skilled in the art,
with the employment of a suitable base such as NaH, NaOEt, LDA, BuLi, HMDS and
10  the like. Ring closure typically occurs spontaneously under the reaction conditions |
when the double bond geometry is such that the pyrimidine and the ester are placed in
a cis relationship across the newly formed double bond. Otherwise gentle warming in
a suitable organic solvent to a temperature less than 100 °C may be required to
promote ring closure. When the double bond geometry is such that the pyrimidine
15  and the ester are placed in a frans relationship across the double bond, ring closure

can be driven by double bond isomerization, for example by heating in DBU to a
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Gy and Gj, are electron withdrawing functional groups
5 such as CN, CO,Et, CO.Me,
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G4 and Gy are electron withdrawing functional groups
such as CN, CO.Et, COoMe,

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. It will be recognized to those skilled in the art that the following

dosage forms may comprise as the active component, either a compound of Formula I

or a corresponding pharmaceutically acceptable salt or solvate of a compound of

Formula L.

This invention also comprises a pharmaceutical formulation comprising a

therapeutically effective amount of a compound of Formula I together with a
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pharmaceutically acceptable carriers can be either a solid or liquid. Solid form
preparations include powders, tablets, pills, capsules, cachets, suppositories, and
5  dispensable granules. A solid carrier can be one or more substances which may also
act as diluents, flavoring agents, binders, preservatives, tablet disintegrating agents, or
an encapsulating material.

In powders, the carrier is a finely divided solid such as talc or starch which is
in a mixture with the finely divided active component. In tablets, the active

10 component is mixed with the carrier having the necessary binding properties in
suitable proportions and compacted in the shape and size desired.

The formulations of this invention preferably contain from about 5% to about
70% or more of the active compound. Suitable carriers include magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth,

15  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 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.

20  Tablets, powders, capsules, pills, cachets, and lozenges can be used as solid dosage
forms suitable for oral administration.

For preparing suppositories, a low melting wax, such as a mixture of fatty acid
glycerides or cocoa butter, is first melted and the active component is dispersed -
homogeneously therein, as by stirring. The molten homogenous mixture is then

25  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
preparations can be formulated in solution in aqueous polyethylene glycol solution?
isotonic saline, 5% aqueous glucose, and the like. Aqueous solutions suitable for oral

30 use can be prepared by dissolving the active component in water and adding suitable
colorants, flavors, stabilizing and thickening agents as desired. Aqueous suspensions
suitable for oral use can be made by dispersing the finely divided active component in

water and mixing with a viscous material, such as natural or synthetic gums, resins,
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15  as packeted tablets, capsules, and powders in vials or ampoules. 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 a compound of Formula I will vary from
approximately 0.01 mg/kg to approximately 100 mg/kg of body weight per day.

20  Typical adult doses will be approximately 0.1 mg to approximately 3000 mg per day.
The quantity of active component in a unit dose preparation may be varied or adjusted
from approximately 0.1 mg to approximately 500 mg, preferably about 0.6 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

25  agents. A subject in need of treatment with a compound of Formula I is administered
a dosage of about 0.6 to about 500 mg per day, either singly or in multiple doses over
a 24-hour period. Such treatment may be repeated at successive intervals for as long
as necessary.

This invention provides a pharmaceutical composition for treating a disorder

30 or condition selected from the group consisting of cell proliferative disorders, such as
cancer, vascular smooth muscle proliferation associated with atherosclerosis,
postsurgical vascular stenosis, restenosis, and endometriosis; infections, including

viral infections such as DNA viruses like herpes and RNA viruses like HIV, and
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i ncl ude sol utions, suspensions, and emul sions. These preparati ons nmay
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preparation Is unit doses containin
reference) and 2-aminopyridine (130 mg, 1.4 mmol) were combined in a 10 mL

round-bottomed flask. The flask was purged with nitrogen (10 min), then heated in a
20  160°C oil bath (30 min). After cooling, the orange residue was triturated with water
to afford an orange solid, which was further purified by reversed-phase HPLC
purification. [Vydac C18 TP254 (30mmx100mm); A: ACN (acetonitrile) + 0.1 %
TFA (trifluor acetic acid); B; H,O + 0.1% TFA; 10%-76% B over 40 min]. 15 mg 'of
8-cyclopentyl-2-(pyridin-2-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one was isolated
25  as a yellow solid. Mp: >250 °C, Anal. HPLC [Vydac C18 TP254 (4.6x150 mm); A:
ACN + 0.1 % TFA; B; H,O + 0.1% TFA; 10%-76% B over 20 min]: >98% Rt=13.9

min.

" EXAMPLE 2

4-[6-(6-Bromo-8-cyclopentyl-7-0x0-7,8-dihydro-pyrido[2,3-dIpyrimidin-2

30 -ylamino)-pyridin-3-yl]-piperazine-1-carboxyvlic acid tert-butyl ester




appropriate quantities of the active conponent. The unit dosage form can be
a packaged preparation, the package containing discrete quantities of

pr epar at iw0,0396ex2B6 15 as packeted tabl ets, capsul es, and p@adaBes/inswvi al s or
anpoul es. Also, the unit dosage formgcan be a capsule, tablet, cachet, or
| ozenge itself, or it can be the appropriate nunber of any of these in
packaged for mqu%?ahﬂ%geﬁuﬁﬁ& hér¥ V\%fré 85iBiN&1 6l8EmeR-Fclopsmornd of Fornul a
| will vary from approxi mat el 1 ng/ kg to approximately 100 ng/ kg of
body wei ghéthpessulfiayl- SH@yTﬂPE?C?&ﬂ]mduhdlcho@@io\M& g, 200 ek Pxenardesyn 0. 1 ny to

appr oxi The u t|t Q C e in aunit
dose pr gzé?fa&%/ﬂl%g&?n‘é{}% 90 5@3%&1}9?@%‘]‘ eé‘am rr%%?%lﬁp)p %&l:‘\ %@%ﬂﬁﬂ% 1ngto
appr oxi ”';[%ﬁ d¥n-389) eraﬂh@-flecraﬁ%x)yhéiB@H&er@b@tyﬁ@térQOfﬁ@@ Zmnﬁtbd;)@vﬂldug to the
parti cul appli c on and the potency of the active conponent. The
conposi tlsmﬁwemarﬂ,“ha ﬂaskiwsresat;ua@ﬂ%d@om@tml?@t%forédm;atTlEﬁ @lﬁt'ﬂféﬁ’\é?éeutl c 25
agents. in need of treat vmtha onpoun

admi ni st eE’LE CQ éf&g%{ﬁ%at%gra%tﬁ'o‘ﬁﬁ S18C%8% o léltﬁ%‘f“ﬂ%f)@ {%or&,% gay ,aO}IGWer si ngI y
or in mulfhpl 62@9%9Re&’y§€ahza%o%‘fr&h9uéetc&ﬁfril@glaveauE&ﬂ(ﬂ-lﬁ@ﬁbﬂ&-ﬂ&d@@ntﬂe r epeat ed
at successivé inté&rvals for as long as necessary. This invention provides
a phar mactokd-d8-dibpdrpayiidplZsB-fipyrinmdiat3-yeminalipysiine?-yIIWPHRZiBehdi t | on

cancer . vaievi sefBt RS eIt gl pLp S MSRAR AL YRt =, sueh e

at her@scl gsggl $70.0st surgi cal vascul ar stenosis, restenosis, and
endonetriosis; infections, including viral infections such as DNA viruses

| i ke herpes and RNA viruses |ike H V, and WO 03/062236 PCT/|B03/00059 -45
fungal infections; autoi mune di sexdPEBGh as psoriasis, inflammtion |ike
rheumatoid arthritis, lupus, type 1 diabetes, diabetic nephropathy,

mul tiple g I ghant rej ection,

i ncludin e exanples presenﬁl bel ow are

i nt ended -i nsnaha7 o 5- enbodi nents of the invention, and are

vay. Those haviAG(ERTOS ytcf?%ewﬁtoa@‘(?ﬂﬁ? BESy SR R Uil 15 1 2

mat erjal s }ﬂ@fﬂmgﬁ er(ﬁﬁBeﬂ] @f}‘ﬂra%ﬂﬁl-lt—bﬁﬁaiyh‘étaeﬁlsteﬁlmt}@)‘éﬁér (E(DZG)g @d%ce conpounds
enconpassed R present invention, as denonstrated b ebé | owi ng

exanpl es. nﬂmé) proparmwg Erpmpledpiae disseleec igrl:] lgefern { pe 8. only and
are not i pt endeds AeatiQh) 1%l ?Y5 9. The solution was purged with anhydrous

hydrogen chloride gas and stoppered for 18 hours. The resulting white solid was

filtered, washed with diethyl ether and dried in vacuo at 60 °C to give 6-bromo-8-

20  cyclopentyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-pyrido[ 2,3-d]pyrimidin-7-
one hydrochloride as a pale yellow solid (0.254 g). MS (APCI); M* +1: Calc, 470.12,
Found, 470.0. Analyses for C;H,4BrN,0-1.25 H,0-2.2HCI: Calc’d: C, 44.01; H,
5.05; N, 17.11, Cl (ionic), 13.61; H,0, 3.93. Found: C, 43.74; H, 5.07; N, 16.78; Cl
(ionic), 13.73 ; H,0, 3.81

25 EXAMPLE 4

4-16-(8-Cyclopentyl-6-ethyl-7-0x0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)-

pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester

4-[6-(8-Cyclopentyl-6-ethyl-7-0x0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
ylamino)-pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester was prepared by
30 addition of 8-cyclopentyl-6-ethyl-2-methanesulfinyl-8H-pyrido[2,3-d]pyrimidin-7-



construed as limting the invention in any manner. Those skilled in the art
w Il appreciate that variations and nodifications can be made w t hout

vi ol ati ngwOhe/oenseit or scope of the invention. EXAMPLE PCIBB03/00059

8- Cycl opentyl - 2- (pvridi n-2-vl am no) - @4t pyri do[ 2, 3-dl pyri m di n-7- one

8- Cycl opent yl - 2- met hanesul fi nyl - 8H pyri do[ 2, 3-d] pyri m di n-7-one (200 nyg,

e er oncyd EET S LRl A TR a0 Puiling YT MRS RiE: | LRBGARALES haron P
round- bOEérgch léslté?'gi(.g% hes5 hﬁm?dﬂ VABIRHE CRDmYyifbllowdd tyolgeating 10108 7¢, t hen

heated in 160 “bath (30 mn). After cooling, the orange residue
was trit ovatlechonrs Hheateting suspénistondvasifiltsreda ghe sobfl mashegqvitlh talgeer ur t her

purified by reversed-phase rifi ion > TP254

( 30mx| Le nY&@N’?ﬁ@i‘%&ﬂf‘"&’pggqﬁﬁﬁé%ﬂylfgks{%?]?ﬂ?fl ﬁ&grrou acetic acid); B
H20 +5 0. 1%:; :3-d1B Y8 - oS yAdiRl3-yI pipdBazdie-1-carboxylic acid tert-

8- cyc5I op ﬁ‘gﬁ%%@;{%ﬁf{%@z’%ﬁam@g - 8H y;}% pc%T,Z, 3-d] yr}i, m di n- 7- one was

i sol at ed b2&] egerasyesiolid (.24 B MSAPGCH t%%%ﬂﬁ%ﬂ%l[&%é%&’cl C18 TP254
(4.6x150 nm; A: ACN + 0.1 % TFA; B; H20 + 0. 1% TFA;, 10% 76% B over 20
mn]: >98% Rt=13.9 mn. EXAMPLE 2 4- 6-§6- Br ono- 8- cycl opentyl - 7- oxo- 7,
8-di hydro-pyrido [2,3-dl pyrim di EEX E

-vlam no) - pvridin-3-yl | - pi perazine-|l-carboxylic acid tert-butyl ester WO
03/ 06223 8-PElépB03/aRAD - (5-gipetdatiel-yhpyhidin 2 Y amingdShlspyridob2.8er e conbi ned

6- br ono- 8-cycl opent yI - 2- et hanesul fi nyl - 8H pyri do[ 2, 3- d] pyri mi di n- 7- one
(0.78 g, Q@M%ﬁ%ﬁ@gﬁaﬂ& in Exanple 107 of WD 98/ 33798
(i ncgppor at ed shgr &L BLERAC)-dxANS-dh (o Ftiaer2,3-d]pyrimidin-2-

%0 AYRLBL CychihehBASLARACH bx {ftoy1iaer2,3-dlpy

pyridin-3-yl)-p carboxylic acid tert-butyl ester éo. 679,
2. 4mmol ) yidmhino)spyridis 8Fylbpiperatine- I-tarbexyligacishiar (atyd 65ten@ 3082 8% o 120 C for

1 hour. The i xture was urg fied hr.emat.o il , eluting
wi th chi GRBPOPRPAY a0 BXMBle iy Firgfigt 1@2@%‘%8%2?@63%‘%10?%??1 n from
acet oni t rahh%u%%ﬂ%viﬁin@y&@u@h?ﬁf@g&r@ﬂ&idb@@l Wter stireing Gt BS Holrgdr o- pyri do
[ 2, 3-d] pyri i din-2-yl am anl-BByrl di n- 3-yl] - pi per ziqr:@- | - c%boxyl ic acid
tert - but yiddisionef diethy2eey(8 mmave peplidumeripitatiy- The sl wagfitgoy 17) 10
Fou nqS 57v92isgéd \%%ﬁ"}felrﬁd Rther and dried in vacuo yielding 0.180g of 8-cyclopentyl-6-

ethyl—2-(5-piperazin-1-yl—pyridin—Z-ylamino)-SH-pyrido[2,3-d]pyrimjdin-7-one

hydrochloride as a yellow solid. MS (APCI); M* +1: Calc’d, 420.52, Found, 420.2.

Analyses for CasHpoN70-1.2 H,O-2.1HCL: Calc’d: C, 53.36; H, 6.52; N, 18.93, Cl

(ionic), 14.38; H,0, 4.17. Found: C, 53.25; H, 6.43; N, 18.80; Cl (ionic), 14.36 ;

20 H,0, 3.87

EXAMPLE 6

2-[5-( 4—tert-Butoxvcarbonvl-piperazin-1-Vl)-pvridin-z-vlamino1-8-cvclopentvl-7-oxo-

7.8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester
8-Cyclopentyl-2—methanesulﬁnyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidine—
25  6-carboxylic acid ethyl ester (0.936 g, 2.68 mmol) and 4-(6-amino-pyridin-3-yl)-
piperazine-1-carboxylic acid tert-butyl ester (3.0 g, 10.8 mmol) were added to toluene
(5ml) and heated to 100 °C 1 hour. Diethyl ether (10 ml) was added causing a solid to
precipitate. This solid was collected by filtration, washed with diethyl ether, and
dried in vacuo yielding 2-[5-(4-tert-Butoxycarbony1-piperazin—1-y1)-pyridin—2-’
30 ylamino]-8-cyclopenty1—7-oxo-7,8-dihydro—pyrido[2,3-d]pyrimidine-6—carboxylic acid




6- Br onp- 8- cycl opent vl - 2- (5- pi perazin-| -yl -pyridin-2-ylamno)-8Hp rY ido

[ 2, 3-dl pyrimdin-7-one hydrochl ori de

4-[ 6- ( 6- BvormAO&286/Ccl opent vl - 7- oxo- 7, 8- di hydr o- pyri do[ 2, 3- @#CpyBoaniodion- 2 15
-yl am no) - pyridi n-3-yl ] -pi perazi ne-1 -ggarboxylic acid tert-butyl ester (0.26
g, 0.46 mmol) prepared as in Exanple 2 was dissolved in 1:1 chloroform/
nmet hanol L %6429 gingol uti on
was purgeegﬂanee%} %gﬂ}%és&ﬁh%éc%gg%ghggsragptt}zé%gghg{u?agc?gppered for 18
hours. Th#4®sulting white solid was filtered, washed with diethyl ether
and dried in vacuo at 60 Cto give 6-bronp-8 20

cycl opentyl - 2- (5-pi perazi n-1-yl -pyridi n-2-yl am no) - 8H pyri do[

2, 3-d] pyrimdin-7- one hydrochl or EXAMBLE 7pal e yel |l ow solid (0.254 g). (%S
(APCl); Mt+1: Calc, 470.12, Found, 470.0. Analyses for C21H24Br N20. 1. 25

H20. 2. ZHCQ-Cv@@b@ntQIJ-Gxo 44(5%110er1tt1n-15vl%,r1di‘1h 2 KTardiho)-TR-dihwiro-pyridd2.361; H20
3. 93. Fouc?d C 43 74 H, 07 78, G _(ionic), 13.73 ; H20, 3.81 25

'0

qrifny : D =) ‘ S rl‘38 di hydr o- pyri do[ 2
3-dl-yrimdin __ _ xylic acid
tert-bu!yl est%lykiéfggn%éto éél['%opg Pt}le n oxo }}Jiangﬁgrﬁydr o- pyrido
[ 2, 3-d] pyéycdenﬂyl-2=ox¢L”;a$niﬁq)1rq9wncﬂj[n3alilp'jrr]rrmlnrme&-ambmeylic-acaf &bylydster aci d

tert-butyl ester_ was prepare y 30 tion. of . .
8- cycl opet¥:4f & 8- EOHYMOb PrRRRYS ﬁé%ﬁi‘%@?%ﬁaﬁa}sﬁ%ﬂzmﬁ BRI din-7 WO

03/ 062236, }E&Eﬁr Q/S gﬂg??d eth&hol ‘(’fﬂam()oanﬁ(?h@solgmﬁm&r% ith anhydrous

4- (6-am no- pyri pl per azi ne-1-carboxylic aci tert-butyl ester
(1.820y, Kydsdgemubhliridegas.oAften2h¢ur§, the jddivon ofwsbiyllngethsgiréqipitated ag8idC  over

Col o SR ol et 9 aShed R et by EtRer nd delof 1 a8 S el Fo ¥ 3ed W N

toluene ¥

4-6-(8- %ﬂ‘cﬁdﬁéﬁ@‘l WLox@ Zigfhly FerﬁzﬁXpylzpﬁlcﬁhQYQﬁlﬁm%) -7,8-dihydro-pyrido[2,3-
pyrido[ 2, 3-d] pyrimd am no) - pyri di n-3- I]-p|pera2|ne-l-carboxyllc

aci d tertd]pﬁum}dm@étogrboag @a%ébﬁhal QS@rZGdrogjllorwsaﬁ apeligw selid IMSca) ¢' d 520. 3,

Found 520 VP I
2?1(12_ pi pe@qm- F\*Fcag?/,r%i %ﬁf%g%mg 4_62)46%4&3!%863 g’o 4%29Na?3p())/r7|5m di n-7-one
QngO%|OH%:(Id§O§$II 6-eth 0X0 8-dih ido[ 2,3 i.mdin-2

- X | i i n-2-
yl ani no) %?llclcﬁ 491]j1 P éﬂalglg’?’eqmé’ﬂlt%c;&;ﬁ ?'ggt gP‘t‘n‘ﬂkg§I[2'2g1§ﬁer (0.204
g, 0.39 ??‘gj% V@Qﬁ?ﬂmﬁﬁ ﬂ2f‘105,><1‘1‘{6{|1?524 was di ssol ved in 1:1 chloroform/

met hanol

EXAMPLE 8

(8-Cyclopentyl-2-methylsulfanyl-7-ox0-7,8-dihydro-pyrido[2,3-d|pyrimidin-6-yl)-

20  carbamic acid tert-butyl ester

To anhydrous t-butanol (30 rﬁl) was added 8-cyclopentyl-2-methylsulfanyl-7-
oxo—7,8-dihydfo-pyrido[2,3-d]pyrimidine~6—carboxylic acid (2.48 g, 8.02 mmol),
triethylamine (0.974 g, 9.63 mmol) and over 5 minutes, diphenylphosphorylazide
(2.65 g, 9.63 mmol) with stirring. This mixture was heated at 75 °C for 18 hours.

25  The mixture was filtered and the solid was washed with ethyl acetate. The washings
were concentrated to an oil enriched in the desired product. The oil was triturated
with hexane / diethyl ether and the washings were filtered through silica gel and
celite. The filtrate was concentrated in vacuo yielding (8-cyclopentyl-2-

methylsulfanyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-6-yl)-carbamic acid tert-



and purged w th anhydrous hydrogen chloride gas. After stirring for 3.5
hours, addition of diethyl ether (8 mM) gave a solid precipitate. The

sol id waswDiobeneel, 15 washed with diethyl ether and dri e@CIrnBesmoz

yi el ding 0.180g of 8-cyclopentyl-6- eidyl-2-(5 -piperazin- |

-yl -pyridin-2- yI am no)-8Hpyrido [2, 3-d] pyrimdin-7-one hydrochl-oride as
a yellowsolid APC 2 Anal yses
For - caarobms ier 3 ot oiihischtid i E B h. S EEn MEIEeatip oty 17

(ionic), EndS77H20, 4. 17. Found: C, 53.25; H 6.43; N, 18.80; d (|on| c),
14.36; 20 H20, 3.87 EXAMPLE 6 2 [5-(4-tert-Butox cay

r bonyl - pi perazin-1-yl)pyridin-2-ylam nol - 8-cycl opentyl -7-oxo- 7

8- di hydro-pyrido[2 3-dl pyrim di neg§&mvpbpxy!ic acid ethyl ester

8- Cycl opentyl - 2- met hanesul fi nyI 7- 0xo0- 7, 8-di hydro pyrido[ 2, 3-d] pyri m di ne
25 6-car %@#@Mﬁﬁheﬁ 7($o9B8 dthydfo-BidBIR )| BMknidin-6-31)-

4-(6-am ,a2|ne1cwyb XyTTC acida tert-obutyl ester
(3.0 ¢ I1€&vihnninatid tesibatyddsted t o toI uene (5ml) and heat ed to 100 C 1 hour.

Di et hyl ether s, adde ipitate,. This solid
was c)cl)l | ect ed Mﬁq}’%‘?ﬂ\gﬁ Zofpet %D‘?’Waégé{‘mm'é’@'ﬁg?ﬁ% YAEE i n vacuo
yi el di ng @y])Seafithindi€ blid Bt ‘Bﬁb&?é&t&({ﬁ%' g, BiBEhA®B E)Tép’a}’éd)ac@&ﬁi@ th ExasPle

yl am no] - 8- cycl opentyl - 7- ox6- 7, 8-di hydr o- pyri

JGE rim di ne-6- carboxyl
ic acid mwme&aﬁsmﬂncmmbm/mmam hVAI Solow lazyel | ow solid

0.42 q, PCl d MELE 7
(8 Cycl gp /%nqlqggg{yl-é R%hﬁ ggf:%@ (& gﬁr fl‘lﬁlz)zl'@iﬁ E %?S 1rred
ﬁyg'r Q%r g?tfwotdf& 3,5%10u%s, @!b@bﬂt@a ) dioiParcil eX Wrbeetglich @4 kwﬂh ester

2- [ 5- (4- t@ﬂ@roﬁum@aetrdm@ nyntamu}gthaprqqlugt—\yd:r)wpgmr@tﬁdat02y1ylde(ﬁ1 noj - 8-

cycl opent 0 7,8:-dih 0 r ar lic acid -

et hyl est%yrdoP(:Bé’B'a th@ne§ Pﬂr& g é%f?’gr %&?@M%ﬁ&g@g di ssol ved
in a m xtehwamdic acid t@ﬂlb@tﬂfegtem&al@mm() 288b9e). MBgAPCIR; Mitol: @ald’d, he sol ution
was purged with anhydrous 10 hydrogen chloride gas. After 2 hours, the

addi ti on %93135(@1111@5%3 hte precipitated a solid which was fil tered, washed
with diethyl ether and dried in vacuo to yield 0.4 g of 8-

cycl opentyl - 7- 0xo- 2- ( 5- pi perazin-1-y ridin-2-ylamno)-7,8-di hydro-pyrido
[2, 3- Fij] pyri m di ne- 6- car boxylic aEXANééﬁ/@IlOester hydrochl oride as a yell ow
solid.

.))

)-

(8-Cyclopentyl—2—methanesu1fipyl—7-oxo—7,8-dihydro—pyrido[2,3-d]pyrimidin—
6-yl)-carbamic acid tert-butyl ester (1.2 g, 3.06 ml, prepared according to Example 9)

20  and 4-(6-amino-pyridin-3-yl)-piperazine-1-carboxylic acid tert-butyl ester (2.36 g,
8.48 mmol) were combined in toluene (4 ml) and heated to 105 °C for 12 hours. The
resulting paste was diluted with toluene, filtered, washed with toluene and partitioned
Abetween diethyl ether and 1 N citric acid. The mixture was filtered, and the solid was
washed with water and diethyl ether. The solid then was dissolved in chloroform,

25  dried over anhydrous magnesium sulfate, filtered, and the filtrate diluted with diethyl
ether, giving a solid precipitate. This solid was collected by filtration and dried in
vacuo to give 4-[6-(6-tert-butoxycarbonylamino-8-cyclopentyl-7-0xo-7,8-dihydro-
pyrido[2,3-d]pyrimidin-2-ylamino)-pyridin-3-yl]-piperazine-1-carboxylic acid tert-
butyl ester as a solid (0.311 g, 17%). MS (APCI) M*+1; Calc’d, 607.3, Found, 607.2.



(APCl); Mt+1l: Calc'd, 464.53, Found, 464.4. Anal yses for C24H29N7C3.0.75 15
H2O. 2. 0HC1: Calc'd: C, 52.41; H, 5.96; N, 17.83, d (ionic), 12.89; H2Q
2.46. FOUWO:03@223€2. 25; H, 5.86; N, 17.85; d (ionic), 12PCO/MBOIHDGY 1. 52
EXAMPLE 8 (8-Cycl opentyl-2-nmeth | s~ ujf anyl -7-oxo-7 8-di hydro-pyrido[2

3-dl Pyrimdin-6- 20 carbam c acid tert-butyl ester To anhydrous t-butanol

(30 M) was added 8-cycl opentyl - 2= | fanyl - 7-
0x0- 7, 8-di hydr o- pyri do[ 2, 3-d] pyrwgye‘béﬁcar boxylic acid (2.48 g, 8.02

mmol ), triethylamne (0.974 g, 9.6 ). and_ove ] N ,
T ohiny | ShAGSHLE Sheober- 2 peraing D rdin 2 e B L ISR, e

was heat tmifh-%ohQh dB8chemas. 25 The mxture was filtered and the solid
was wash yI~ acetate. The washings were concentrated to an oil
enriched in t He[6d@siertRhtprisdbonylamiro-gicyclapentylr 1-0x0-Zi8edihydt h hexane |

di et hyl et her t he. ings were filtere ili:ca. and

celit®. mél%PEﬁ&]@y{gwﬁg—s&s‘ﬁ%&ﬂ%g{@w#'P{ﬁqpage&%ﬂ@?g| fbrsloé( g’i(lgg‘éggrtépe ntyl - 2-
met hy| 5”'%7}‘1%&7%93(1‘8%6.331‘1%%%396@%& £Aah Bxamglen; ek dddedaeit]) - car bani ¢ aci d
tert WO 03/°062236 PCT/1B03/00059 -49 butyl ester as a crystalline solid
(1.37 g, chiswpformnetrpep) (20nnD and the raixgure way puiged With Andydreds bydregeavpl £ o

(8-Cycl opentyl - 2- pet hanesul finyl -7- - . :
8- di hydr ds?’&fﬁe&ﬁf gl,%g 3 fgﬁrf)@#tl lrr(r)lc)'%i t%mé?rgél?% gcr)rb{e?n]l1 T r%icrln(ljﬁl gteg%l%l{l% lsﬁlildl Waesst er
g 8- IQ)/cl OQ%[]EW;d By ﬁgiatmhf‘”%gh?@?m7dﬁahﬁfzhe§;aﬁdmgfﬁgdn pwuiodo pf®ids @L pyri m (Cjil n-

- - carbanm c aci ert-bu ester .39, 3. .. ared accordin
toyE>19np|@nineﬁ—%@pam%&@@%m@n1c}ilwrléﬂo?%&aﬁ’éﬁ*f§‘§%oﬁ¥{lﬂ§[ﬁg’19 (12 M) - )
f ol | owed 137 - oMlodi APE fmol ). Th
i xt ur o LBy B e e G 0

el ut ed t helowgic’ ,407¢8, BedndwitOh4. Anhlysesffor Gy HzsMe6) 1.8 $1063HGE nCalg’d: he
product were eg{;gioorat ed

cycl openti 2046t e By ?éﬁﬁﬁlegﬂ%éggl%%’}&%fdsrsoFWPiid% 50.25; H, 6.13;

[ 2, 3-d] pyi gi%@ ovlo) 14069 kRO g 49ci d tert-butyl ester as a solid (1.2g,
899%) . NsyI?’AiPQG g lelrwf) Cal'¢"d,” 393.15, Found 393.1. 15 EXAMPLE 10

15 EXAMPLE 12

6-Bromo-8-cyclopentyl-2-[5-((S)-1 -methvl-l-pvrrolidin-z-vl)-Dvridin-2-vl amino]-8H-

pyrido[2.3-d]pyrimidin-7-one hydrochloride

To dry toluene (4 ml) was added 5-(1-methyl-pyrrolidin-2-yl)-pyridin-2-

ylamine (1.19 g, 6.7 mmol, prepared as described in WO 01/70730) and 6-bromo-8-

20  cyclopentyl-2-methanesulfinyl-8H-pyrido[2,3-d]pyrimidin-7-one (1.0 g, 2.81 mmol)
and the mixture was heated at 105 °C for 1 hour. The mixture was cooled, filtered,
washed with toluene and diethyl ether and dried to a solid in vacuo (0.256 g). The
solid was dissolved in chloroform (20 ml) and treated with anhydrous hydrogen
chloride gas giving a gummy precipitate. Methanol (2 ml) was added causing the

25  precipitate to dissolve, and the solution was added to rapidly stirred diethyl ether
giving a white precipitate. The solid was collected by filtration, washed with diethyl
ether and dried in vacuo to provide 6-bromo-8-cyclopentyl-2-[5-((R)-1-methyl-1-
pyrrolidin-2-yl)-pyridin-2-ylamino]-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride
(0.30g, 23%) as a white solid. MS (APCI); M* +1: Calc’d, 469.13, Found, 469.1.

30  Analyses for CoHasBiNgO-0.75 H,0-1.75HCL: Calc’d: C, 48.33; H, 5.20; N, 15.37,'C1



4-[6-(6-tert-Butoxycarbonyl am no-8-cycl opentyl - 7- oxo- 7, 8- di hydr o- pyri do

[ 2,3- dl pyrimdin-2-ylam no)-pyridin-3-yll-piperazi ne-1-carboxylic acid
tert - but yWoasinex23q 8- Cycl opent yl - 2- net hanesul fi nyl - 7- oxo- 7 PBTAB#By@n®- pyri do
[2,3-d] pyrimdin- 6-yl)-carbam c acigqtert-butyl ester (1.2 g, 3.06 nm,
prepared according to Exarrpl e 9) 20 and

4- (6-am p I aeh ¢k tqbyst.yl ester

(2. 36 0, CBMFD Mk TRk BRI S PR B Sl 2 P Sehhe2rEd 0 205 ¢ for
12 hoursg,bhggiresulting paste was diluted with toluene, filtered, washed
with toluene and partitioned between diethyl ether and 1 Ncitric acid.
The m xture was filtered, and the solid was washed wth water and di et hyl

ether. The solid then was dissol gxhNPLENRBOrof orm 25 dried over anhydrous
magnesi um sul f at e, f| Itered and the f| Itrate diluted with diethyl ether,

giving acselnth B ArhyBhidinl 26 i on and
ried in
4-[16-§6-tert- tﬁu‘Bmmm:&Jrcpdnlyd)@lrﬂnnetaarmy@lrmp]emwy;iagB)&,d]pygn@qﬁn_);d@@

el ter oﬂiﬁéﬁ' gl bhaspeh Py dnefe) St VRS TR b SRR ) 7

607.3, F oﬁrldﬁﬁ@(@glgoﬁgg%ﬁnawffhm&fw@& hea2Q ilEXAMBEdncd bf
6- Ami no- cyc ope -(5-piperazin- | -yll-pyridin- 2y|amnol 8H pyri do
[ 2, 3- dl pddedsdalvent VG%\%C fqrdrlmut‘d givinge solid precipitate. The mixiure was filtered

4-[6-(6-tert-But b |
py£ i df)[ 2 ge&]%&?‘%ﬁ%%&%e g’%‘?%\% o ‘?B@y¢ cﬁ“ﬁ%@? %}F‘]‘laﬂg E)O fda‘gigsn‘gb%gc artboxyl iC

dip el loRext-@apl e 10,
mddedDt o B e e e o o peas. pur ged w ¢ h
anhydr ous(pymﬂndgﬂmmmh) 8Hipyeidgis3-dpyrimiding T-arp agta Yeblom 0@ A2%%re for 18
hours. elt l@fﬁ\%g iaBgny @Q‘Jﬂ &argc%%{l b‘%%%‘ﬂd%lfi l%ﬁﬁ%e@@or washed w th

di et hyl ‘0 provi 1

am no- 8- qy lgh%mngcyl Carcl&-ispon gl £.53; V) }’pm |Bi1, 19.96.yFaumidn@) 5B87; 8y i do[ 2, 3-
dl pyrimdin one hydrochloride as a yellow solid (0.202 g, 100% . MS
(APCI ) : M+524‘§,15c251|,§trd200%7 48, Found, 407.4. Analyses for C21H26N8O. 1. 25
H20. 2HC1: Calc'd: C, 50.46; H, 6.02; N, 22.14, d (ionic), 15.98; H20
4.58. Found: C, 50.25; H, 6.13; N, 22. 32 C1 (ionic), 14.13; H20, 4.49 15
EXAVRSE 12 6- Br ono- 8- cycl opent yl EXAMPLE

[5-((5)-1- rrethyl-l-pyrrolldln 2 yl)- pyrldln 2-yl am nol -8H grldo[z

3-dl pyri no-Bromd-8 -pyrido[2.3-d]pyrimidin-7-one; compound with

6-methyl-nicotinamide
6-Bromo-8-cyclopentyl—2-methanesu1ﬁny1—8H—pjrrido[2,3-d]pyrimidin-7-one

(1.09 g, 3.06 mmol) and 6-amino-nicotinamide (2.51 g, 18 mmol) were combined in

20 toluéne (8 ml) and heated to 100 °C for 18 hours. The mixture then was diluted with
dimethylsulfoxide (8 ml) and heated to 120 °C for 2 hours. The mixture then was
poured into water (120 ml) with rapid stirring. Diethyl ether was added and the
resulting solid was collected by filtration. This solid was washed with 1:1 warm ethyl
acetate / tetrahydrofuran and dried in vacuo to provide 6-bromo-8-cyclopentyl-2-

25  methyl-8H-pyrido[2,3-d]pyrimidin-7-one as a yellow solid (0.233 g, 18%). MS

(APCI); M" +1: Calc’d, 429.06, Found, 429.1. Analyses for C1gH17BrNgO,:



To dry toluene (4 m) was added 5-(1-nethyl-pyrrolidin-2-yl)-pyridin-2-
ylamne (1.19 g, 6.7 mmol, prepared as described in WO 01/70730) and

6- br ono- 8wWO020/062268¢ opent yl - 2- met hanesul fi nyl - 8H pyri do[ 2, 3PdrpBed/ s n- 7- one
(1.0 g, 2.81 mol) and the m xture V\%Q_heated at 105 C for 1 hour. The

m xture was cooled, filtered, washed with toluene and diethyl ether and
dried to a solid in vacuo (O. 25663%2 ﬁﬂﬁl soI id was dissolved in chloroform
(20 M) and treated with anhydro W rogén chl orlde gas giving a gunmmy

m

precipitate. I\/bt hano dded caysing .the ipitate to
di ssol ve 0-Breg % A dd Ao Ffed-drethyl et her
giving a ld 30 hﬁh&ﬁ 2onel N€ solid was coIIected by filtration, washed

with die rired in vacuo to provide
6- br ono- 8- cycIéeBmeLB—cgelpﬁer(tymmbthmcwyﬂm}iu -methyl-8H-pyrido[2,3-

hyar oci dpiidn P 5o5 0 35 S EaOLprepae L ectSh G PRURE SR " TC.
469. 13, ThicHRA-bhtylBHEL: Cal c' d:
4 33'@&’”&”‘2‘%% e R SE 205 b mba o00sa -51-(1 ot o)

11. 34; HAQG L 24, mmolrwkre cymhiged Bt tolyens ( 3gnl)and heated to HO (G oyerRight: 11, 55
H2O, 3.81_ EXAMPLE 13 6 Bro

cycl ohexy FS3GHOP W4 r‘ﬂ-uﬁn%gg%%hoa)dg gﬁn&; P PCOCOIFE agh}fﬂng ¢ (-2 pnd lo%eg

6- Br ono- & eysll %ﬂrlﬁélﬁ'soﬁd ehiIRoRS Whai iRpénddHiDYH,AB[aRd $ﬂtﬂie|dyo gmech n- 7- one
(1.04g9, 2.81 lEre pared by the method descri&ied i.n 98/ [313798 and
m xele wwmtezsoéldl A& filtrate Was F@Sl!?dg"lﬂ?%‘“ﬁatﬁ%ﬂ‘}eouﬁ“ﬁ I BiGATRPREedDe ot ed i n

the abse ncﬁlra(&%% a&%gﬁ?so%ﬁ!u}{ %HfO]UIh? al?d?dr%df Hler ﬂnm%u% e QifmAufiftel dhe

pr eci pltaSF ure was tered when I'ts tenperature was between
24-60 C, cride prbéudt esw ipurifigd Bykilida gﬁshmm@aphy eﬂutinfg wish G8%ecthyilhen

(pyr1 di e 43 RSy P 20D P T P PBUNE E LIS Ty sol i d
(0. 126g, %ﬂf@ly%ol@pf °H r1 1'1'53% qlgl%!irﬁ)%%yn&ﬂ@ %19 Oplf@hﬁiﬂe lz&ﬂ)oikyhc“\na' yses for

C18H185r 96. Found: C,
53. 87t5 H, aciditeBhutyl,esEH ((204 g,BB%)Q(MSQAP@B NESGANVIGIaES 4 4589 15" Fowid, S84,

Br ono- 8- cycl op 2- rre conpound wi th
6- met hyl - ni cotfﬂéam Héo%o ﬁB’Pgnt%% gbﬁ ?’H)ZP anegzﬁ&z% 8H pyrido [2;
3-d] pyr 'ﬂbﬁ'nﬂidln&ﬂﬁammo)—pyndm 3-yl]-piperazine-1- carboxyhc acid tert—butyl ester

(0.04 g, 0.07 mmol) was suspended in CH,Cl, (10 mL) and MeOH was added in order

to produce a solution (up to ~ 6 mL). 2 M HCl in ether (10 mL) was added with

20  stirring. The reaction mixture was stirred at room temperature for a total of 3 days

then the solvents were removed by evaporation at reduced pressure. The remaining
solid was suspended in ether and filtered to give 6-bromo-8-cyclopentyl-5-methyl-2-
(5-piperizin-1-yl-pyridin-2-ylamino)-8 H-pyrido[2,3-d]pyrimidin-7-one as a yellow
solid, which was dried in vacuo at 50 °C. MS (APCI); M* +1: Calc’d, 486.15, Found,

25  486.1. Analyses for Co3HpsN;OBr-2.64H,0-2.0HCL: Calc’d: C, 43.68'? H, 5.55; N,
16.21, Cl (ionic), 11.72. Found: C, 44.08; H, 5.32; N, 15.23, Cl (ionic), 11.65.

EXAMPLE 16

8-Cyclopentyl-6-fluoro-2-methanesulfinyl-8H-pyrido[2,3-d]pyrimidin-7-one

8-Cyclopentyl-6-fluoro-2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one
30 (10.5 g, 37.9 mmol) and 2-benzenesulfonyl-3-phenyl-oxaziridine (11.8 g, 45.4 mmol)

were combined in dichloromethane (120 ml) and stirred at room temperature for 18



(1.09 g, 3.06 mmol ) and 6-am no-nicotinamde (2.51 g, 18 mol) were
conbined in 20 toluene (8 mM) and heated to 100 C for 18 hours. The

m xture twoenms3di | uted with di met hyl sul foxide (8 m) ane#Charex@oioo 120 C
for 2 hours. The mxture then was pegred into water (120 m) with rapid
stirring. Diethyl ether was added and the resulting solid was collected by

filtrat lid sh

et r ayd RISy RS ERGUH B PROIEE do ot OsT TRk By gRRBL FARI |, oo
met hyl - 8Ethey&ﬂﬂé&h%néaﬁkdpma&h@lwpravma@ Aflopeyigl-6dosoli d (0.233 g, 18%. M
(APCl); Mr+1: 29.06, Found, 429.1. Analyses, for %WBerZ WO

03/ 06223&6&@#8%6&5@%{5@ - chpymiPidin- ’j_@ne asa whité solid (8.88 g,
6- B | o
oo oo TSR IPARD Y2 LT 8.04 1 118, P55 (i, d.o6-¥iooRH] il .9k &) am no)

6- Br o | | DNy 025t 0B (Y HS 7ayr.6Tan] 2H). 3 5
d] pyr?& gﬂﬁyzéb%ggmgﬁﬁ. 2121) rﬁﬁi@ﬂg%ﬁ; Q, mgrepar eg ﬁ:cgrd?ﬁg tgn{Exa)rrpl e5in W

01/70741) and 4-(6-Am no pyrl d| n- 3-yl ) - pi perazi ne-1-carboxylic acid
tert-butyl ester (0.6 g, 2.16 npRlAMpEEQ7conbined in toluene ( 3 n) and
heated to 110 C over ni ght. The reaction was quenched by the addition of

ﬁ}gld%_gﬁ.l_]argmo?‘[hl s solid
fed CH2C ' g Ite soll e filtrate
was washegridint &ﬁﬁﬂdla scmﬂtertpbdbl ne onate then saturated
aqueous sodi um chl ori de and dried, over .U fate. The
crude product SWe¥lengntydo 9@1%9'2@F§h€%esﬂﬁlyﬂﬁﬁ@¥ﬁ@8%§ﬁynyﬂ F}nag%/m th 75%
ethyhy a 1o 4b #8ample 16) and 5 4.(6-Amino-pyridin-3-yD)-

4- [6|1(86 ?b%t(’)géﬁcycﬁgl gl%ﬁ QCOQ y -al}lgfo ;a ( hydr o- pyrl do Y

[ 2, 3- d] pyip emzdnaq}—ﬂar}vbnyhcm)d lpytfblﬁ}’lr%@rgﬂ?gr%il rpmoé)zwwéadde ©4pPIHe%/1 i ¢ 15

Saa. 1, 43PR) fulisistoo 85 S dpORRRYT- TRSmbAgE s e, TR0y o (2,5

d] pyri mi eTRZmb&nrlewartlexed dnd thei d
tert-but 3{)1‘[]%%%%{#1%@%ﬂ%llslag&nﬁé&n?'d%ﬂh%’r&l\}\égs suspendeed in CHZC12 (10 nL) and

MeOH was salideds dissavediin chiapoformdweshed vidl IulNiciric eig- piane angl djed over M HCL i n

ether (1 was added wi stirrin s stirred
at rdém ta@%imawﬁ@%‘m %ﬂéagefzﬂ‘ guamgtr{tﬁ éed‘gg]il eﬁi}}ljgﬁ}eir[\g removed
by evaporaﬁﬁ'd?i@dﬁ{Vafcﬁéi%@ﬁx@vﬁfeeﬁ%&;yciﬂ'p@nﬂyﬁmﬂuﬂtmg—oxsdl $-dilwds>-suspended i n
ether and filtered to g ve 6-bronp-8 Kflﬂo pent yl -

( 5- pi per ipyrido[2,3lpysimidinr- 2]21?111&}}19%‘}1118 sHip&Iefine-3- %{Wﬁ‘?ﬁ‘a?l % one as a
yellow il ester as a solid (0.88g, 25%). MS (APCD) M*+1: Calc’d, 510.3, Found 510.2.

EXAMPLE 18

20 8-Cvclobentvl—é-ﬂuoro—2-(5-piperazin—1-Vl—pvridin-2-vlamjno)-8H-pvrido[2,3-

d]pyrimidin-7-one hydrochloride
4-[6-(8-Cyclopentyl-6-fluoro-7-ox0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-

ylamino)-pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester (0.195¢,
0.38mmol) prepared as in Example 17, was dissolved in 1:1 chloroform / methanol (8
25  ml), purged with anhydrous hydrogen chloride gas and stirred for 2.5 hours at room
temperature. To the mixture was added diethy] ether (15 ml) giving a precipitate that
was filtered, washed with ether and dried in vacuo to provide 8-cyclopentyl-6-fluoro-
2—(5-piperazin-1-yl-pyridin—2-ylamino)—8H-pyrido[2,3—d]pyrimidin-7-one
hydrochloride as a yellow solid (0.177 g, 88%). MS (APCI); M* +1: Calc, 410.46,
30 Found, 410.3. Analyses for Cy;HN;0-1.0 H,O-2.0HCL: Calc’d: C, 50.73; H, 5.75;



solid, which was dried in vacuo at 50 T. M5 (APCl); Mt+1l: Calc'd, 486. 15,
Found, 25 486.1. Anal yses for C23H26N70OBr 2. 64H20. 2. OHC1: Calc'd: C, 43.68;
H, 5.55; Wpo3a&22d, C (ionic), 11.72. Found: C, 44.08; HPCIIB@00M9 15. 23,
C (ionic), 11.65. EXAMPLE 16 _54-

8-cycl opentyl - 6-fl uor o- 2- net hanesul finyl -8H pyrido [2, 3-dl pyrimdin-7-one
8-cycl op SpH f i n- 7- one
30 (10. 5?‘]'“1%9 thﬁm% E TR o R o;‘{/@g Iﬁzi:%eéh‘lzyll\ﬁ 32!5;529??{(&?&%@ 11.8 g,
45. 4 nnnh41ﬁeﬂg)qpam|ned in dichloronmethane (120 m) and stirred at room
tenperature for 18 WO 03/062236 PCT/1B03/00059 -53 hours. The m xture was
evaporated to an oil, crystallized fromethyl acetate / diethyl ether,
filtered and dried in vacuo to pEgyquLﬁquclopentyl 6-fl uoro- 2-

met hanesul fi nyl - 8H pyri do[ 2, 3-d] pyrimdin-7-one as a white solid (8.88 g,
79.6% . @Q,’L&h i infiflin-3-kamifo)96- 5. 99

2.02-1.94

uid ’ 2 PS{CR Q/clopentyl 6
[Huore oot @ﬁ%&q%fyg%-ﬁg FEERRIE Tt S .
8- Cycl Op?pbgl 36,3frﬂnHQI)QvagaHMdh@ﬂe(%Ldnﬁm6§ﬁyn&hi- :p-yr)l-lﬂperhﬂne-li ~catboxpli¢ i mi di n-7

-one 10 nmol , prepared accorin npl e 16) and .5

4- (6- Ami ragtdpsymbdtyﬂacs;ewl)% g3|6p8érramphen Fole%nedgﬁ}lbu Ehf‘aﬁﬁvﬁmieé’if%s hsaedito est er

ggu?sg, Tﬁéo )&V)ﬁ’f g&%‘érs %fqt lgf‘ltggi Wlékafgtﬁﬁl étg?r%)f’f@uengia&ﬁ% E gg%gsblcl gor e

sus pqode%récﬁple&@my&olﬁuaa by filtpRionl tiéiidgedVasvatid fogfreddandei®e sol id was
di ssolved in chloroform washed with 1 N citric acid, brlne and _dri ed over

15 an hydrcadspm@r@meﬂmlgmm? 8-dilmydeo-pyiicri2 SrJavidmidie-Waming)-R¥Rdinyi ¢ h

di Fg hx(/i3 gt i ineh AE L a oo B\l g%}hgsga yellow solid (0.411 g). MS

pyrido[ 2 (AP(t][]OMf‘”I—IFI(ChldedZSQG 28yiFoa)d $06.2.di n- 3 yl ] - pi perazi ne-1-carboxylic
acid tert- butyl ester as a solid (0.88g, 25%. MS (APCl) M++1: Calc'd,

510. 3, Found 510.2. EXAMPLE 18 20 8- Cycl opentyl -6-fl uoro-2-(5-

perazin-1-yl - pyri di n- 2-yl am no) - §kpyPLEFR, 3- dl pyri m di n-7-one

hydrochl ori de 4-[6-(8- Cyclopentyl 6- fluoro 7- 0xo0-7, 8- dlhydro pyrido
j ]

4-[6-(8-Cyclopentyl-6-methyl-7-oxo-7,8—dihydro-pyrido[2,3-d]pyrimidin—2-
ylamino)-pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester (0.411g,
0.813mmol), prepared as in Example 19, was dissolved in a 1:1 mixture of methanol /
20  chloroform, purged with anhydrous hydrogen chloride gas, stirred for 2 hours at room
temperature and a solid precipitated by addition of diethyl ether. The suspension was
filtered and the residue dried in vacuo yielding 8-cyclopentyl-6-methyl-2-(5-
piperazin-1-yl-pyridin-2-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride
as a yellow solid (0.393 g). (APCI); M*+1: Calc’d, 406.50, Found, 406.2. Analyses
25  for CoxH»N;0-2.85 H,0-2.2HCI: Calc’d: C, 49.20; H, 6.55; N, 18.26, Cl (ionic),
14.52; H,0, 9.56
Found: C, 49.43; H, 6.32; N, 17.87; Cl (ionic), 14.38 ; H,0, 7.35



0.38mmol ) prepared as in Exanple 17, was dissolved in 1:1 chloroform/

nmet hanol (8 25 nml), purged with anhydrous hydrogen chloride gas and stirred
for 2.5 hWOreg/oex23¢ oom tenperature. To the m xture was adeea/nsixiobiy et her
(15 M) giving a precipitate that wag_ filtered, washed with ether and
dried in vacuo to provide 8-cycl opentyl -6-fluoro- 2-(5-piperazin-

-yl -pyridin-2-ylam no)-8H pyrido %é@ Eﬁ erl m di n- 7-one hydrochloride as a
yellow solid (0.177 g, 88%. M F ? +1. Cal c, 410 46, 30 Found,
1:

410. 3. Analyses for 1H24N70 . B0 73: H, 5.75; VO
03/ oazzsé.[é@:zgsgwﬁ@&ﬁi- Ny ot 81n

20, 1. 41. Found:

3.60. EXAMPLE 19 4 (6
(8 C ope [ yrim di n-2-yl am no) -
5 pyri din- 3- ybo%pScphmrainydndqma} ng,é%@m@l)t"éﬂstwaﬁh@ withdexgne and
8- CycLope I 2- net esul £J.n rimdin-7-one
(1.0 5 8(5%1 tﬁ%?t%i-pamapﬁg rﬁ‘l&l 'Hns ¥mx§1|_«’§ aﬁférk'&%ecﬁ gncigforﬁu:@ 4
4- (6-am @Qru%ﬁ' b ﬂi@sdd{n)iorpwa@acméﬂ A6l (82atlopuntyl-6-fluami-B-okes78-tiygio- est er
(1.91 g, 6. mmol ) in tol uene S () The m xture was heat dto 100 C
over 18 rpgud@[Ztﬂaé]mynm@nédylmnp rﬂyeﬁiWy?r ydtmsrazipe-hregthesdliaagid i pi t at e.

orovi de Puigelsy ORI AR SebEheralpd ox?@9§>ﬁ§@%€%ﬁ’§€ﬁe:‘%hsvac“° e
[ 2, 3- d] PYEhind di 95 & Vdramm}s PBHel sdlvlants:’weyé &vapbmﬂ?caandl&lelreﬁdudmasyl ic acid

tert-butyl ester as a yellow solid %O 411 . (APCl) NH+1 c'd,
506. 40, Rinsokved 0bdiethyEsthwrthen fitiered, h@ilﬂaﬁw%%womﬁiéprprow e 4-[6-(5-

nyar ocnl GoFaEaEisPhaB L SOR TS BB b B g2 g BKEL T D0 7 one
E(Za r? gtmyhgistndse rsvt]Zpl étbﬂﬁa: rm:)arwmldaaid aerybqtymspaeraamcmtammohd@ P92 acid

ed as in Exanple 19, was

di ssol ved BA%x MsiAﬁp)DcM?'él cﬁ;al?rét )F(’Pg‘%gg‘%l oroform purged with
anhydr ous hydrogen chloride gas, stirred for 2 hours at room tenperature
and a solid precipitated by addition of diethyl ether. The suspension was
filtered and the residue dried i @W&Eﬂ?el di ng
8- cyclopentyl 6 nethyl 2- (5- plpera2|n-
1- yl -1pyr i GC arityl Bk -1l
Xﬁ;: ;)\éve: (llpyrlrgl%m ong)hydl(oAﬁ 0r1)de

4-[6-(8-Cyclopentyl-6-isobutoxy-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-

2-ylamino)-pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester (0.067 g, 0.119

Ml Gl o d, 206, 50 Found 406. 2.

mmol) was dissolved in chloroform (5 ml), cooled to 0 °C. This solution was purged
20  with anhydrous hydrogen chloride gas and stoppered for 3 hours. Diethyl ether was
| added to the mixture giving a precipitate that was filtered and dried in vacuo to
provide 8-cyclopentyl-6-isobutoxy-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one hydrochloride as a solid (0.056 g). MS (APCI); M*+1:
Calc’d, 464.5, Found, 464.3. Analyses for CsH33N70,:1.0 H>O-2.0HCL: Calc’d: C,
25  54.15;H, 6.72; N, 17.68, CI (ionic), 12.78; H,0, 3.25. Found: C, 54.18; H, 6.98; N,
17.51; Cl (ionic), 12.15; H,0, 2.60.



25 for C22H27N70.2.85 H20.2.2HC1: Calc'd: C, 49.20; H 6.55; N, 18.26, d
(ionic), 14.52; H20, 9.56 Found: C, 49.43; H, 6.32; N, 17.87; d (ionic),
14. 38 ; H20,03/62236 WO 03/ 062236 PCT/ | B03/ 00059 -55 EXAVPLECZAB03/00059
4-[6-(8-Cycl opentyl -6-i sobut oxv-7-oxggl/ 8-di hvdro-pyrido[2, 3-dl pyrim din-2-
yl am no) - pyri di n-3-yl | - pi perazi ne-|-carboxylic acid tert-butyl ester 60%

Sodi um hydride in oil (0.182 g, gnvas washed with hexane and 5
added to 2-nmethyl- | -propanol ( : is mxture effervesced and forned
a [ hj i .

Butdt dstelr - pi per azi ne- 1 - car boxylic
acid tert- butyl ester . 225 % 0. 44mol , prepared_as in chig?ple 17) and
the nixture wdsBenryhBeycloperggl-Eneghangsulfinylr&i-pydoldSrdIBHRIdR &8y apor at ed,

and the residu s 1 LSS0 : t \; _ The

T are (R4 T 23 me R and PR Ao Sp D pipShARE 11ROy Wil B

cycl opentyyty] @sies 08 ?2@.95 6D To S1nb YLy @)Pyere Heated to 95 °C for 28 hours.

[2,3-d] pyri'mi din-2-yllam no)- pyridin-3-yl]-piperazi ne-1-carboxylic acid

t er t - but ylhegsaation asixmre wosalkawddie ceol then ¢lgomepgraghedonsilicapel UAIDE)  Mr+1:
Calc'd, 564..3, Eaund 4. 3. VP 1 g s :

oycl opent&ridigitiol 2@6‘? 89? eﬁhye §€%§Sé¢§%’%§?’l %‘?Pr&(}lrl(ftcﬁor%@?y% fractions were pyri do[ 2,
3- dl pyr i¥hpbraed 208 he¥da@chhotritsiated with acetonitrile to give a solid. This solid
4-16-(8-Cyclo ent%l - 6-1 sobut oxv- 7- oxo- 7, 8-di ,hvgr o-pyrid 2, 3-d] pyri m di n-
2-yl dRi noyasppileeied by filtratiopiapd degd Hevacue i BOYIC A OAOTREEEFY - but yi ester

(0.067 g, Al MRS, oG-S i Q105 T8~ ind .edto 0 C
Thi s sol dorSROTEL TRae T S AR T bl ek ain B o e

st opper ecpip@hzide-Naartoxylt adithyrt-bathbestand8.20 hgdB%d MSe(ARCH M elyi ving a
precipitate that was f%éqt %r %d and dried in vacuo to provide

8-cycl opeﬁ;ﬁl?Id» #82-3bpige f §=(5- pi perazin-1-yl -pyridin-2-yl am no) - 8H
pyrido[ 2, 3-d] pyri m di n-7-one hydrochloride as a solid (0.056 g). M5 (APCl);
M++1: Calc'd, 464.5, Found, 464. 3.)5:% )ﬁsg for C25H33N702. 1.0 H20. 2. OHC1:
Calc'd: C, 25 54.15; H, 6.72; NEXpMgg (ionic), 12.78; H20, 3.25.
Found: C, 54.18; H, 6.98; N, 17.51; d (ionic), 12. H2Q,. 2.60. WO

03/ 0632 36-Bemzylf8axchipentyl-2-(Ggiperazin-1-yl-pyridin-2- 2

d]pyrimidin-7-one hydrochloride
4-[6-(6-Benzyl-8-cyclopentyl-7-oxo0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-

ylamino)-pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester (0.21 g, 0.36

mmol) prepared as in Example 23, was dissolved in 1:1 chloroform:methanol (15 ml),
20  purged with anhydrous hydrogen chloride gas and stoppered for 3 hours. The mixture

was poured into diethyl ether (50 ml) to give a precipitate which was filtered and

dried in vacuo to provide 6-benzyl-8-cyclopentyl-2-(5-piperazin-1-yl-pyridin-2-

ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride (0.162 g). Analyses for

CosH3;N72+1.5 H,0-1.5HCI: Calc’d: C, 57.26; H, 6.09; N, 16.69, Cl (ionic), 9.05; H20,
25  4.60. Found: C, 57.95; H, 6.23; N, 16.80; Cl (ionic), 9.87; H20, 4.59.

EXAMPLE 25

6-Bromomethyl-8-cyclopentyl-2-methylsulfanyl-8H-pyrido[2.,3-d]pyrimidin-7-one
8-Cyclopentyl-6-methyl-2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one
(3.5 g, 12.7 mmol) and N-bromosuccinimide (2.6 g, 14.6 mmol) in carbon

30 tetrachloride (100 ml) were irradiated with ultraviolet light allowing the temperature




EXAMPLE 23 4-f6-(6-Benzyl -8-cycl opentvl -7-o0x0-7 8-di hpyri dof 2

3-dl pyrimdin-2-ylam no)- pyridin-3-yll-piperazi ne-1-carboxylic acid
tert-but Woasnen3®- Benzyl - 8- cycl opent vl - 2- met hanesul f i nyl P8HABYIG0aTy [ 2, 3- d]
pyrimdin-7-one 5 (0. 64 g, 1.74 mmF?_ and

4- (6- Ami no- pyridi n-3-yl)-pi perazi ne-I-car boxyl ic acid tert- butyl ester

(0.87 g, 2.9 tolu m 28 hours.
The reaCHISPICWéJ%}éer eﬂ?ﬁe‘élxgge@)@g\léﬁg %eh c hr%gn&la@ocgfr%%%ofdgf on silica gel
using a sﬁfl%dsfoﬁﬂfonoﬂ(heggnhé’ A0 i bYer aaRRirahCmbgnediasidfatel MEhe crude
product-containing fractions were evaporated and the re5| due was

triturat poduitwasahetroatographes ancsiligagel glusipg mith trhpthykaetate:hergnGis col | ect ed
by filtratio ddrl cuo t g -

ovel openPﬂﬂV“{;" fggla,mpngs @,{%‘@@ yﬁw : rHétB&llsﬁ‘l‘?an%l BB {313 W pyBimidin

[ 2, 3-4] pyr, o viddih b ¢l 86332V yield),aep ae3-nes dc.car boxylic acid
tert- gutgdngggg?r}%gm%ﬁg )}’119 Sgdl I\% APS&I)DQI\/EE-SH Cal c'd, 582.31, Found,
582. 3. EXAMPLE 24 15 6- Benzyl

opentyl - 2- (5- pi perazin-1-yl - pyri QMPEE@@ no) - 8H pyri dof 2, 3-

dl pyrimdin-7- one hydr ochl ori de

4-[6-(6- , idbB. R- d] pyri m di n- 2-
ert-butyl ester (0.21

g, 0.36 dlﬁﬁﬁldﬁt@m@n Exarrpl e 23, was dissolved in 1:1
chl or of or m et hano , Pﬁpir ged VT&H&“@!B ﬁg@' Lé?? %3/3 chl ori de gas
and stoppered@%@%wlsg CYFH%PG Wiearethy. rjdal é’%ﬂ?‘fl ether (50

f U2 t d
6 b o legb eg(lz{%{%%g%?gﬁ&ewﬁzﬁpgﬁaﬁgf@%@;ﬁﬁgIs%\fbgl_a@&ﬂatb 01.9Rg o provide

yl am no) n@hblywerslalded 3o glapigt aceiiclacid THhmé) atnyldleaf@ﬂlt@ill(d‘&? (Q) Siemrsy) . Anal yses
for C28H31IN/72.1.5 H20O. 1.5HCL: CaIC d: .C, lt ; N, 16, S69 d

(i oni c), Theestvents thenpxerg eggporgtes] #gedused Brfs%e aﬁi tb§ 5% "ﬁ rey UGS g

(ionic), W tallized fi

| - 8=cycl Sgs ng Q/ d@%ng %%tﬁ |aF§ﬁNF&§H%§§??Id§%€52M§% ?;?ﬁcrr%soﬁ hze roorrlrcla

8- Oycl opemyyhee@atm mOlVKE amicrqcﬁds&w@lnwmﬁﬂ-wthy@@ p 1?7 @P}qﬂlﬁr m di n- 7- one

3.5 N- br o b 30
Lot 1 48h Sk ded-proe Ay g paraRabear i sei P pct P IS 21 Tawing the
tenper at YheC P3| C@gga@ﬁqppﬁg,a/ﬁmw -57 to reach 45 C over 3 hours.

The m xture was filtered, washed with dilute sodi um

EXAMPLE 27

Acetic acid 8-cvclopentvl—2—methanesulﬁnv1—7-oxo-7,8—dihvdro—pvrido[2,3-

dlpyrimidin-6-ylmethyl ester
20 Acetic acid 8-cyclopentyl-2-methylsulfanyl-7-oxo-7,8-dihydro-pyrido[2,3-

d]pyrimidin-6-ylmethyl ester (0.85 g, 2.55 mmol), prepared as in Example 26, and 2-
benzenesulfonyl-3-phenyl-oxaziridine (0.8 g, 3.06 mmol) were mixed in
dichloromethane (20 ml) and stirred at room temperature for 5 hours. To this mixture
was added diethyl ether giving a solid precipitate which was filtered and dried in

25  vacuo to provide acetic acid 8-cyclopentyl-2-methanesulfinyl-7-oxo-7 ,8-dihydro-
pyrido[2,3-d]pyrimidin-6-ylmethyl ester as a solid (0.81 £,(91%). MS (APCI) M*+1;
Calc’d 350.41, Found 350.2.



sulfite solution, then brine, and dried over anhydrous nmagnesi um sul f ate.
The crude product was chromat ographed on silica gel eluting wwth 1:1 ethyl
acet at e: wWRanW®6X266 provi de PCT/IB03/00059
6- br ononet hyl - 8- cycl opentyl - 2- met hyl s§gl f anyl - 8H pyrido[ 2, 3-d] pyrimdin 5
7-one as a crystalline solid yielding (1.46g, 32%yield), np 103-105 C
EXAMPLE 26 Acetic acid 8-cycl opertt%&M% %nghyl sul fanyl - 7- oxo- 7

- y meth | ester

8- di hvdr o- pyrido[ 2, 3- dlI pyrim'din
_dlug))érlmdl n- 10

6- Br ormrreé BXE ‘g c;cl oggr]té/l i el

7-one (1.85—%+ acetate
(1.03 g, rgmo @ﬂlam%EMetﬂc 8ey 1R acACEitith ﬁ@:bt@r(lo m ) and heated to
110 C for our solvents then were evaporated at reduced pressure
and the resul tAcetic rae@uSd@n@levp&gtyléu@gbm@lﬁnﬁl %rphw &dibydioeryiidal434 t ered. The

2ol 0 & oy PETET PR o Ra DALk, p 29 MG PRyl h BxhitpR AN hisacel L €
di hydr o- pgrAgilodpy@idi- Bﬁll) gigéﬂaﬂmé—-lydaﬁfmi)dwb adid tet-bayl estadllild g 0.289 g, 71% .
MS ~(APCl) M++1; "Cal c 11, Found 334,2. EXAWMPLE 27 Acetic acid

8- cycl openmpl)-eereraddedrie soligrer(§imly-heied 10 96 & Frdr nussr Thpteactin

dl pyrim di n-6- est e

5. oycl opdhtgte Penaraydis i ersial g BElioue washed wih iugne. The

d] pyri m diefinng/domatviasl drRatie Faduo-tBén @cry?taﬁﬁedfﬁﬁfn) chl@bﬁ:ﬂﬁﬂ@dth@lsethe‘r teExanpl e
26, and 2- benzenesul fonyl - 3- phenyl - oxaziri di ne_( 3.06 Mol ) were

m xedO n pravide ﬂdﬁdﬁ‘@?ﬁ%ﬁnﬁhﬂ &F)’Clal??étﬁt7r9’?%58é¥h¥dé%ﬁy¥1€%§r ature for 5

hour s. v, i cipitate
i ch wac PRI A fing VPR ) Bt ELBHIcH IR (ARl etgPls

8- cycl opendotid- (G.sztghlaﬂ”l&%l)LlN/ISr@&lPCDanl Cale’dj 364k, ound, 564.3.

pyrido[ 2, 3-d] pyri mdin-6-ylnmethyl ester as a solid (0.81 g,(91%. M (APCI)
M++1; Calc'd 350.41, Found 350.2. WO 03/062236 PCT/1B03/00059 -58 EXAMPLE
28 4-[6-(6-Acetoxymet hyl - 8- cycl apeAMHLE2%9X0-7 8- di hydr o-pyri do[ 2

3-dl pyrimdin-2- ylam no)-pvridin- 3 pi pera2| ne- I -carboxyl ic acid

8-cycl openty K i hydr o- pyr|d0[2 3- 5
d] pyrlism dmm@@l—dim@%’t’-ﬁﬂe ydrg Chl@ﬂde? 29 mmol ), prepared as in Exanple
27, and 4- 4-[6-(6-Acetoxymethyl-8-cyclopenty1—7-oxo-7,8-d1hydro—pyrido[2,3-

dlpyrimidin-2-ylamino)-pyridin-3-yl]-piperazine- 1-carboxylic acid tert-butyl ester
(0.21 g ,0.36 mmol),wprepared as in Example 28, was dissolved in 1:1
chloroform:methanol (8 ml), and the solution was purged with anhydrous hydrogen
20  chloride gas then allowed to stir for 3 hours at room temperature. This mixture was

added to diethyl ether (50 ml) to give a solid which was collected by filtration,
washed with diethyl ether, then dried in vacuo to provide 8-cyclopentyl-6-
hydroxymethyl-2~(5-piperazin-1-yl-pyridin-2-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-
one hydrochloride as a solid (0.17 g, 93%). MS (APCI); M*+1: Cale’d, 422.5,

.25  Found, 422.2. Analyses for CopHN;0,:1.0 H0-2.0HCl: Calc’d: C, 51.56; H, 6.10;
N, 19.13, Cl (ionic), 13.84; H,0, 3.51. Found: C, 51.13; H, 5.95; N, 19.05; ClI (ionic),
13.70; H20, 0.67.



(6- Am no- pyridin-3-yl)-pi perazine-|l-carboxylic acid tert-butyl ester (1.17
g, 4.20 mmol) were added to toluene (8 m), heated to 96 C for 6 hours.
The reactwor3/osm23¢ ure was allowed to cool, then filtered &ea/Bé0N®si due
washed with toluene. The resulting g9lid was dried in vacuo then
recrystal lized from chloroformdiethyl ether to 10 provide
4-[ 6- (6- acet oxynet hyl - 8- cyclopegé g 7, 8-di hydr o- pyrido[ 2, 3-
d] pyri m di n- 2-yl am no) - pyridin %ﬁfﬁﬂﬂ% ?a2|ne | - car boxylic acid
tert-but ester as 0 . : N?+1~ Cal c' d,

r " o . ~/]1 1 % enty -

2-( 5 p| Per,
hydrochl Y D y
8- di hydr o- pyr lAdﬁJx[tlﬂe of 6-bromo 8- cyclopentyl 5—methy1 -2- methylsulfanyl 8H-pyr1do

d d 2-yla - di n- 3:-yl
ert ot (A dinemidng) ond o @ed Saptieh e RedEth Bl AW e
di ssol veg d‘76 411)1Pd @chr(@wm%mtrhﬁﬂf)l blﬁéhpaﬂehylp%@hhf@pﬁ@hhé {400 iigs pur ged

wi t h anhydr ous n 20 | ori de "gas en allowed to stir for 3 hours at
room t enp@ﬂaﬁmob and” N N- drrsoptmméeth@]gnn@o(delcg 188 Tomerohyin BsORER0 1o Was) to gi ve

Sr Isgljl ?n%&hwmg éo(%bﬁ:ge(%) e%%{xl l t?)i}:OBQC fo}l% ﬁ'ours V\‘Fflgsoqht%ﬂ%hs ether, then

hydr oxy ?edwnaeﬂﬂa@aea eptiledoyleld 3 -d]
pyri ni d."ﬁ{’*%*ﬂegﬁveaﬁ” Al v orirafedd , 9C3O/Q|Ihr NB (APCI): Me+1:

Cal c16l, 4@3rdnge 28, \quhd/,as padfial bysmapma@gr y (X% neﬂrmmzatq/hqubtoz OHC1:

Calc'd: C, 51.5 H, . 6. 10; i ORiC 3.51. Found:
C, 51.138'g8-¢y eﬂfmlgf@etb%l i\IBC %ﬁ%g 7 gi%q*ﬁoa‘hléép%id%t?zpv\o 03/ 062236
PCT/ 1 BO3/ ﬂ%’?ﬁx%dme@ce@%%ﬁbﬁcﬁ@tt%ﬂ Eﬁel(&h dnayilt (188t $6% yaeldy.| Mpi-per azi n- 1

yl)- pyr| 2-yl am nol éd opentyl -5- methyl -7-oxo-7 8-dihydro-pyrido[2

3-dl pyri (Gaiti’ 43484 Howwk $#8.8. aci d et hyI ester A mxture of

6- br onp- 8- cycl,ope I I .

[2,3-d] pyrim i g’ W@Fff%%hﬁ gfﬂgkm ;fgg%zgre E@?ggﬁé to Exanple 9
in W5 OMipiR ﬂlﬁaﬁwh@éﬁrﬁlﬁ@)ﬁ aéﬁ%ﬂ@steﬁ(l@Sﬂﬂﬂg}lO)élO mmol) wasddlssolved in

bi s(di phe osphi ni opane QQ an

NN- di i so&féﬁﬁﬂ %Eer@nefugonﬁé 38%9%?’}*‘491&%}) @55 O V8%t rred
under - 600,65 lTl‘fét <actlo éfﬁ?ﬁ%ﬁ?ﬁf&d@@o&] tQhpetftulRGEF 53 hc-ﬁh@ tie@lthg | on t hus

obt ai ned Was fi trate was concent rated under reduced
pressur e sbiveit \ezhsdemoved under reduced pressure and the remaining residue was purified

by prepative TLC (50 % ethyl acetate/hexane). The more polar, product-containing,

20  reaction was extracted into CH,Cl, and the solvent evaporated to provide 8-
cyclopentyl-2-methanesulfinyl-5-methyl-7-0x0-7 ,8-dihydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid ethyl ester as a white solid (110 mg, 75.7%). M*+1: Calc’d. 364.4,
Found 364.2.

A solution of 8-cyclopentyl-2-methanesulfinyl-5-methyl-7-oxo0-7,8-dihydro-

25  pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (110 mg, 0.30 mmol) and 4-(6-
amino-pyridin-3yl)-piperazine-1-carboxylic acid tert-butyl ester (310 mg, 1.1 mmol)
in toluene was heated at 100 °C for 10 hours and then cooled to room temperature.
Diethyl ether was added to the reaction mixture and the product precipitated. This
precipitate was collected by filtration and dried to provide 2- [5-(4-tert- '

30 butoxycarbonyl—piperazin-1-y1)-pyridin-2—y1amino]—8-cyclopentyl—5-methy1-7-oxo-
7,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (50 mg, 29%).
M*+1: Calc’d. 578.3, Found 578.4.



10 an orange oil, which was purified by chromatography (20% et hyl

acet at e/ hexane) to give

8- cycl opewDyBA&28®t hyl - 2- net hyl sul f anyl - 7- oxo- 7, 8- di hydr oPpyABaajoR;93-

d] pyri m di ne-6-carboxylic acid ethyl ggster as an oil (138 ng, 36%yield).

M++1: Calc'd. 348.4, Found, 348.2.

8-cyc|opentyl-5-nethy|-2-nethyISﬁ§5ﬁﬁ A10x0- 7, 8-di hydro-pyrido[2,3- 15

d] pyri m di ne-6-carboxylic acid e er (138 ng, 0. 40 nmol ) was

di ssolved in 1119 b d8%Agl.ri dine (155
v l €

n'g, 06 .-.*.;. : L 1Y 1 Foom

tenper at yogqd r3& H&hﬁlﬁe-ﬁllﬁfbok acS@l:ﬁh Dést dfcemyidd under reduced
pressureTan € remalning residue was purified repative TLC (50 %

et hyl acet at e/Anbydrouy HCiiges wes bubhdtdathro h@é@&&tmé@iﬁée{gﬂﬂﬁg" 20 reaction was

extra nto CH2Cl 2 and | K

vl ogentylRsHER R e SR S P rb DS A P

[2 3-d] pyrg- &'h?ﬂﬂ&%yrﬁl‘o{@?ﬂd%?&iﬂnﬁm@iﬂ chrledi}&Wib aeiltethiyl @stea(58hhg, é) (m id (110 ng,

5.7% . M+1 .4, Found 364.2. A solution of

8 cycl opemngl, pppisttaa irExampley0) B CRl(ly FIOH giceoom smperfure gnd B

pyrido[ 2, 3- i ar @ 30 mmol )

and 4- (6 %%Ll%' [S)garu?%f{%rg‘t% ]%?% r%fzi?rﬁ’gds%dgéaé] ot>}<1§ ‘%agﬁgg%%ﬁ}tlgﬁndbutyl ester

(310 nw, S@\hd—pf&iﬂlt)ltedIWhl&ElDWEEIBGl&M&H&dﬂbdacb gcydogentylf omethylAiaxo2-6hd t hen

cooled to room terrper ature. De et her ded t ion

ni xt UPe @irerazit 1 ploytidin- %‘W@é‘?‘ﬁ‘i’){;g éiﬁi"yd’f‘?lpgné‘%?@c%w’i‘lg’((ﬁ eﬁ/’\g?arj?(?wict ed by

filtration Al 3 16~218 °C.

but oxycaraﬁonQﬁyl%%{ﬁgggizr?ﬂﬁéga% %%p%ubg Sgﬁgt(ﬁiﬁl %90%2 8mg3/2cl6opent yl - 5-net hyl - 7-

0x0- 7, 8-MiTfyarflc’dy478i6[Eoudd dy @y r HALM, mﬁexﬁicmatrrbm@ﬂ mimci d et hyl ester (50

ng, 29%. Mt+1: Calc'd. 578.3, Found 578.4. WD 03/062236 PCT/|B03/ 00059

-60 EXAMPLE 31 8-c, cly

opentyl - 5- net hyl - 7- oxo- 2- ( 5- pi pe BRAMPLE/32 pyr i di n- 2-yl am no) - 7, 8- di hydr o-

pyridol 2 3-dl pyrim di ne-6-carboxylic acid ethyl ester hydrochl oride

Anhydr ousy. & Ar6 HEb[R -@ ﬁ idin{24ylh@irto)5

but oxycar onyT-pi pera2| n- ( -5-net hyl - 7-
()44 ze s8Eboxyl i c aC| d et hyI ester (50

teﬁpgrgfﬁre%@ﬁg%%@%% @g@ tl r’re M&E% D|et et her was added

to the rgaqbiRemBIséyeldpeatytt7axo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2- ylammo)-
pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester (440 mg, 0.77 mmol),

prepared as in Example 2, and tetrakis(triphenylphosphine)palladium(0) (88 mg,

20  0.077 mmol) in toluene (5 mL). The reaction mixture was heated at 110 °C for 1 hour
then cooled to room temperature. The solid so formed was collected by filtration and
washed with toluene, then dried to give 4-[6-(6-acetyl-8-cyclopentyl-7-0x0-7,8-
dihydro-pyrido[2,3-d]pyrimidin—2—y1amino)-pyridin-3y1]—piperazine—1-carboxy1ic acid
tert-butyl ester. M'+1: Calc’d. 534.6, Found 534.2.

25 EXAMPLE 33

dlpyrimidin-7-one hydrochloride

Anhydrous HCI gas was bubbled through a solution of 4-[6-(6-acetyl-8-
cyclopentyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)-pyridin-3yl]-
30 piperazine-1-carboxylic acid tert-butyl ester (398 mg, 0.74 mmol, prepared as in



solid precipitated which was isolated and dried to

8-cycl opent yl - 5- net hyl - 7- oxo-2- (5 10

pi per azi rwbh-03/063296 i di n- 2-yl am no) - 7, 8- di hydr o- pyri do[ 2, 3- a#pBII00sNe- 6- car
boxylic acid ethyl ester hydrochloride as a yellow solid (12 ng, 29%. rap
216-218 C. Mk+1l:. Calc'd. 478.6, Found 478.1. HPLC, retention tinme: 5.77

m n. LE 32.4.f | /A . i-h I iqef 2
3-dl pwfﬂ?ﬁl‘? éz)s’lf“aﬁgeﬁ)?/ éﬁ%{;ﬁ&&fr@ﬁd %;rfi ?E %:OgletF a ?rr??ulrggda}r b?)r%lf ilgﬁaci d
tert - but yb iRshtBiiurd Wab biinyéd dvegitihrandithatl Solvent (s B9novied vadarsednesd) was added

to a mxture of 4- [6-(6-brono-8-cyclopentyl-7-o0xo-7, 8-di hydro-pyrido
[2, 3-d] pgxnsm@iﬂwgexgvla@gngﬁsﬂid wrtrla%ﬁc@?vyh]h}éb?‘é@r%ﬂ#ﬁ ?n-dcde{’r%g%w PZ acid

tert-butyl ter 0 i BRI SBGh_ i le 2, and
t et r aki S%’rpyfﬂ%ﬁéqgg{yg- 6C§}_|§ﬁ);p ﬁ‘g'?’%gi(%&u??(‘b? )?@gﬁﬁgl,g lc?hgn 77 mmol) in tol uene
(5 ny . n%yf}?dcf[f,@fd']pﬁﬂmmﬁi’viéh@hy)@@cli\leﬁﬂcecmatmg,ﬂﬁ%@ fogr > 300:80r Anghen cool ed to

room tenperature. The solid so fornmed was collected by filtrati,on and
washed wCak’d fo GedbN1Qwh2 HHCELC146- % o 5.35; 88k e Rola: ' WA S

4-[6- (6- goet ¥l + Bz eyel apent yh.-&x0xg: 2

di hydr o- g;%?; %o}(§3§*§i+§y§afrﬁy%|4§4y§Pgﬁﬁ%) -pyridin-3yl] - pi perazin-1-carboxyl
ic acid, tert-butyl ester. Mr+l: Calc'd. 534.6, Found 534.2. 25 EXAMPLE 33
6- Acetyl - 8-cycl opent 5-pi per azi E‘\ilmi)[ﬁghi di n- 2-yl am no) - 8H pyri dof 2, 3-

d] pyri m di n-7-one hydrochl ori de Anhydrous HO gas was bubbl ed through a
solution of 4-]6-(6-ac : ido[2.3-d]pyrimidin-2-

cycl opentiylP=(Q-LHQHOB-GYCIOLEN Y5 -THL, =Z2=ytam no) - pyri di n-3y1

1- 30y Pi RELAZH R ddit 8 ek iagindal chrbivtic Reidybrt Batybesté398 gy, 0.74 mol ,
pr epar ed 0059 -61 Exanpl e %2%8 in McOH CH2C12
(10 nl/ 10 ni) Aatuspansiontodisgepmoci-eydlepentyl-Srmethanydinyl o 0ethyl8H; xt ure was
stirred overnight and.then s t Usleh Bxarpieslor Wicessure: The
renai ni n@yge&?g'@@}gl@ 18 F(g{eg?id‘\@matgh&@%z fng)?’ﬁ);%gécet at eXang_ dried to provi de
o a0l 2 o e (00 7608 s 300 C. Al
pyrido[ 2, 3-d] pyrim din-7-0ne rochl ori de . , . Anal .
Cal ¢’ d f miGepyadinger) pipsiziel-caborgicasid tﬁr,(tiﬁl%g?"e’f\tn tﬁ.&e%%ﬁ@ urd: C,
46. 715 H o Qe M 31 bl 161 Fhod34TRin 1ER# Ao @dapiyXAVPLE 34 4
[6 (éS Br miﬁg%%%ﬁéﬁfo%%né&%%%ﬁ?ﬁﬁ? ox0-7 8- di hy%srio- pyr i dof 2
3- dl pyri sadN1% MeOH/DCM) indicated that both starting materials remained. The

suspension was heated under reflux for a further 18 hours. The resulting suspension

was cooled to room temperature and filtered to give 4-[6-(6-bromo-8-cyclopentyl-5-

methy1-7-oxo-7,8—dihydro-pyrido[2,3-d]pyrimidin-Z-ylamino)-pyridin—3-yl]-

20  piperazine-1-carboxylic acid tert-butyl ester (5.93 g, 38%). mp >250 °C. MS

(APCI); M* +1: Calc’d, 584.2, Found, 584.2

EXAMPLE 35

4-16-[8-Cyclopentyl-6-(1 —ethoxv-vinyl)-5-methyl-7-0x0-7,8-dihydro-pyrido[2,3-

dlpyrimidin-2-ylamino]-pyridin-3-yl} -piperazine- 1-carboxylic acid tert-butyl ester.

25 A suspension of 4-[6-(6-bromo-8-cyclopentyl-5-methyl-7-oxo-7,8-dihydro-

pyrido[2,3-d]pyrimidin—Z-ylamino)—pyridin—3-yl]-piperazine-1—carboxylic acid tert-
butyl ester (5.93 g, 0.010 mol, prepared as in Example 34)
tetrakis(triphenylphosphine)palladium(0) (1.40 g, 0.00121 mol), and tributyl(1-
ethoxyvinyltin (5.32 mL, 0.0157 mol) in toluene (30 mL.) was heated under reflux for

30 3.5 hours. The mixture was cooled and filtered to give a solid. Purification of the



10 yl am no) - pyridin-3-yl | -pi perazine-|-carboxylic acid tert-butyl ester. A
suspensi on of 6-brono-8-cycl opentyl -2-net hansul fi nyl -5-net hyl -

pyri do[ 2,80dBpyx28éri di n- 7-one (10.00 g, 0.027 nol, prepareaCagBiznoBEoanpl e 6
of WD 01/707041 which is incorporatgd here by reference) and 10.37 g
(0.0373 nol) of 4-(6- am no-pyridin-3-yl)-piperazine-I-carboxylic acid

tert-but .ol |
pat h 1 orsoHRaHE2 SfRoREpEroly Kol i b SRR BRI | nl cat ed
t hat bot(;\,eﬂghhhﬁtgs bRl | B[ Scyctsprntyd6- (1?Hnleoxysuﬁyia>ﬁsncihy1v\%rﬁx¢|€a&“ed under

reflux for a further 18 hours. The resultlng#@u enSJo X@gol ed to room
t enper atdihydramyridpl2 Edlyriondigr X Klaging-nysidpy RIPRENG e Y

t hyl di n- 3-yl
20 py per 6 R pRalHRE R YR R €50 R B P ey o 250 €

VS (sAPC‘nsz,Mbtﬁd,ﬁam d, 584. 2, Found, 584.2 EXAMPLE 35 4 {6 [8 C-cl
pentyl - 6- (1-et hoxy-vinyl)-5-nethyl-7-oxo-7 8-di hydro-pyrido[2, 3-

dl pyrimdin 2 ylam nol -pyridin-3-yll-piperazi ne-1-carboxylic acid
tert-butyl ester. 25 A suspensiBKAMPLE 36

4-[6- (6- brono-8-cycl opentyl - 5-.net hyl - 7- oxo- 7, 8- di hydro

pyri do[ 2? %&l;@s&%@@g@r ?Séfhé% 10095~ Eﬂaﬂinn}- -yl dipipdaminiondH- - car boxyl i ¢
acid tert- ester g, 0 nol, prepared as in Exanple 34)
t et r aki spyri ' oat hxdtoghloride :0) (1.40 g, 0.00121 nol), and

tributyl (1- ?‘3{8{ Vi ”%1?21§%§(\ga530%b%d ifhoQh5e BRh todiBy Salbtianss 498 ML) was

heat ed under hour's e mxture was cooled and filtered

to giye - %éﬁntﬁm@tétﬁ@&yl-ﬂﬂymﬁ -theyMDoR3/7(6 2R gdroRFTIdPBLS/ 00059 -62 solid
by silica gel chromatography, using a gradient. of 5-6 (Vgtb %,5 cet at e/ hexane
over 15 d]pyungélng%y]@nuno] -pyridin-3 -yl}-plperazme-l -carboxylic acid tert-butyl esicr

4-{6-[8- trhovr ! 1

di %ydg o- %ﬁ# gp(fg(b?%? breﬁ%@?ﬁé’g‘ﬁ%ﬁl ngS)[ﬁyrl dl(gﬂgﬁ%) THo resulting

- gi /g)er ﬁ/é g( Eiéﬁl@af\v/ﬁgiwppe@ed amllsﬂirﬂge;gt rdout uptnpe@ttm; ga@nm s @Ib@ﬂurt@a‘gﬁty ?OI g53
9 ce

cycl openﬂﬂhﬁﬁ (@WBQW&? Fﬁﬂe{cu?%l%yp@]ﬂaa?lh% E‘%&;\%ana b pYr i éo[ 2

3-dl pyri hgf dﬂg& @Jé aﬁh{yafdcﬁfbndlamt 0@ AcE{ILOLdepapad-samsthylidbl ed int o
an ice-bath’coole utiron’of 4-{6

[ 8-cycl Opitpippi'azﬁx—l-ly-hpb’hd!xtyzryllam}ﬂl@ =841- mlqlg[l?ﬁ?dlﬁxrmﬂng? AR PEAIEROY i dof 2, 3-
solid (4.01 g, 92%). mp 200°C. HPLC, C18 reverse phase, 10-95% gradient of
0.1%TFA/CH,CN in 0.1%TFA/H,0 during 22 minutes: 99.0% at 11.04 minutes.

MS (APCI); M* +1: Calc’d, 448.2, Found, 448.3. Anal. Calc’d for C24HoN;0,-2.4
20 H,0-1.85HCI: C, 51.64; H, 6.44; N, 17.56, Cl (total), 11.75. Found: C, 51.31; H,

6.41; N, 17.20; Cl (total), 12.11.

EXAMPLE 37

6-Bromo-8-cvclopentvl-5-methvl-2—(Dvridin-2-v1amino)-8H—pvrido[2,3-d1nvrimidin-

7-one

25 A mixture of 6-bromo-8-cyclopentyl-2-methanesulfinyl-5-methyl-8H-
pyrido[2,3-d]pyrimidin-7-one (370-mg, 1 mmol, prepared as in Example 6 of WO
01/707041 which is incorporated here by reference) and 2-aminopyridine(140 mg, 1.5
mmol) in toluene (5 mL) was heated at 110 °C for 18 hours then cooled to room
temperature. The solid formeci was collected by filtration and washed with toluene,

30 then acetone, and dried in vacuo to give 6-bromo-8-cyclopentyl-5-methyl-2-(pyridin-



d] pyri m di n-2-yl am no] - pyri di n- 3-yl } - pi per azi ne- 1- car boxylic [

tert-butyl ester (4.50 g, 0.00783 m)l,pprepared as in Eiarrpl Zm?,g) i n DCM
(100 ni) .wolw/osesal ting suspension was stoppered and sti PC&dBe00030mM
tenperature overnight, then dilutedith diethyl ether (200 ni). The solid
was collected by filtration, washed W th diethyl 15 ether, and dried to

t he hyd hl
g'glv;g&efz@aﬁmiq%cfﬁﬁgﬁo&f%-dép raimapnges phRERABTERNE 07 B 7 e as a
gr adi entZ%Z?i% él Oﬁék/%(ﬁ'éé?ol nd%{ @%OA/ H20 dgllgggm\égr %6?\;8{‘]?578249;00&)5;/(2

11. 04 mipyuh@sc, 52083; (ARG N, W#041: Calc' d, 448.2, Found, 448.3. Anal. Calc'd

for C24H29N7Q2.2.4 20 H20 1.85HCL: C, 51.64; H, 6.44; N
. 1. . G .64; H 6.44; N, 17.56, d
(total), 11.75. Found: C, 51.31; H £ 6.41; N, 17.20; d (total), 12.11.

EXAMPLE 37 6 Brono 8 EXAMPLE 38

(2:ycl opentyl 5 rret hyl - 2- (pyr| di n-2-yl am no) - 8H pyr| do[ 2 3 dI pyrim d| n- 7-one
5 Ag B i R0 yl -

pyri do[ r|m |n- -one nmol

VO 01/ 70704%- Bi‘amdjrSrcsIclquwb ﬁmtweﬁ%ﬁ@yltﬁli Pw@e[g @ rgﬁgimﬂ'zxa”p' e 6 of
2-am nop Idlrnm%éﬁélrg%lg? gvgret rgactmdcz){dnﬁﬁfoqw' R)%ecﬁﬁe %ﬂm@@ﬁl Mﬁ&ﬂit 110 C

for 18 f oom erature. The solid forned was

col | ect eg Jayviid Gﬁolf@}hb_gtby@mﬂ;emshepiyrvdm-ﬂ -Ylahiner8H-B0idobb s dpyeigid®- and dri ed
in vacuo to give 6-brono- 1%cl opent met h | d/\(aOS/ 062236
SPgl'I'I/ I 8027-66@59337(;/9 sl mp: fﬁﬁ Ibgqqq@fﬁfgf é}ﬁﬁf’érﬁ@r(ﬂ I% oneé as a beige

| c\d r 3
53, o p2 R Rl 0 TR gy R G SO B SN P RS E R B AVPLE 36 5
6 Bronmo Byfycdgepent xI 2 (pyridin-2-ylam no)-8H pyrido[2 3-dl pyrimdin-7-one
6- Bronp- 8- cycl opentyl - 2- met hanesul fi nyl - SH-pyrido [2,3-d] pyrim din-7-one
and 2-am nopyridine were reacted according to the procedure outlined in
Exanple 37 to provide EXAMPLE 39

6- br ono- 8- cyclopentyl
7-one i n8RYO : id _kpyg (r)n (i“HgO C,

! oF 1 fanvi g Ip:] a2 3¢ i
égl g'z'd-ng%g?8@‘02"‘%[9%?9%%?@5 Found: C, 52. 23 H, 4 10: N, 17.91. M++1:

15 To 4- cyclopentylammo -2-methylsulfanyl-pyrimidine-5-carboxylic acid ethyl
ester (92 g, 8 mmol) in THF (80 mL) at —20 °C under nitrogen was added pyridine
(2.6 mL, 32 mmol) followed by TiCls (1.75 mL, 16 mrhol) in CH,Cl, (20 mL). The

cold bath was removed and the reaction mixture was stirred at room temperature for 1

h. The reaction was quenched with water (10 mL) then diluted with ether and washed
70  three times with saturated aqueous ammonium chloride solution, then once with brine.
The organic layer was dried over anhydrous magnesium sulfate. Removal of the
drying agents and evaporation of the solvent gave a yellow oil that was used without
further purification. This oil was dissolved in dry DMF (150 mL) and treated with
1,8-diazabicyclo[5.4.0]undec-7-ene (119 L, 0.8 mmol). The resulting solution was
75  heated to 80 °C for 1 h then allowed to cool to room temperature and diluted with
ethyl acetate. This mixture was washed with water then with saturated aqueous
ammonium chloride solution (3 times), then with brine. The organic layer was dried
over anhydrous magnesium sulfate, then filtered and the solvents removed in vacuo to
provide a brown oil which crystallized to give a yellow solid upon standing at room

30 temperature. This solid was collected by filtration and rinsed with ethyl acetate then



EXAMPLE 39 8 cycl opentyl 2 nethyl sul fanyl -7-o0xo-7 8-di hydro-pyrido[2

3-dl pyrimdine-6- carboxylic acid ethyl ester 15 To

4- cycl opewDyBam266- 2- net hyl sul f anyl - pyri m di ne- 5- car boxyl iPCTaB30eINY|
ester (92 g, 8 mol) in THE (80 nlL) _ai. -20 C under nitrogen was added
pyri di ne (2 6 m., 32 rrrml) foIIovved y TiCl4 (1.75 nL, 16 mmol) in CH2C12

(20 nb) cold s stirred at
room tenﬁ%‘? HPEG: O’B‘elﬂtrﬁ © “ﬁ“? OP%enq aae'adanﬁ Iaﬁmhﬁl@%%d Ew&/%f }é\? (10 niL)
then dil yiefds %hfzoefid%éthmtew@m&xa&swgﬁe aﬂdmaal\mducsas asdided aqueous
ammoni um chl or| de solution, then once with br

The, (P I ayer was
dri ed ovepomh@dalmfﬁhQMm@i uFhedmorsalids Wﬁéﬁﬁg’é}negfto Pyt e&ﬁ%ﬁ fgents and
evaporat | Pf ng %ﬁyé‘lo%?qt}yl%lﬁleggfﬁ%l o) Ly 8l dl%@‘%}_’%@ [uUsgpywifidigett  further

purifica d|n dr andtreated W th

1,8-daz G%deﬁgl‘iﬂ Ride@lLawect Z-wnia 4(2.%1&1eh the(tw® staps] JH NIMR @60l ting
solutlon was 25 heated to 80 C for h then allowed to cgg&é@%oom

t enper at Wz, £Ck) §.64 &l 1501823 6t BEl) 58%)65 99 an, H), &34 @e L shed with
t th | N t
then wi ¢ B b0 TR 2ot R ST 2 B L T B (R O el am

sul fate, otfyensf (tl teved, 3/ the sol vents renpved in vacuo to provide a
brown oi i which crystal lized to give a yellow solid upon standing at room
30 tenperature. This solid was collected by filtration and rinsed with
ethyl acetate then WO 03/062236 BXANMBDB/X400059 -64 dried in vacuo. The
filtrate was concentrated and- chromatographed on silica gel eluting with

20- 5080 e emét'ﬁ REURAOE 7R 01,88 I \gidires6-a solid upon
rerm%{ % 2 . e {two solids were conbined to provide the
desi red Mm

8- | tyl - - - -7 i = cim di 5
o Carboryl i o Bt L oR st Oy SR Cp ISl dioptlidie-) 1§ Pl

(400 M-I%Lcagl;&%,ﬁ} a&d@fh}ti gs?fﬁ)ldﬂ)zzg%?@%n@) widfissobuedlGn EIRCEL @) nil)apd4. 37 (g, J
1. 81 1. sére@wd vmh)2-bqnzesesmfv@yl(%mhenzH?Xﬂiﬂ%ve (1H1)3’ & 4—"0%259210}54#331%XANPLE 40 10

g 3?135 nt ?‘fgt%gnaefzar %é;t;(%n{ fcffé} Fz?'l )ﬁ7 co%céﬂtg)[ dh anderrbdlRbd pressure,

8-cycl opend &’ﬂud@rdﬁeﬂidwﬂnsuhxfewIchﬁormtogrﬁpl&ddmh}lwa@eb@ﬂtlwmhﬁlw} pyri mi di ne-
acetate to give 8-cyclopentyl-2-methanesulfinyl-7-oxo-7,8- dihydro-pyrido[2,3-

d]pyrimidine-6-carboxylic acid ethyl ester as a white solid (0.85 g, 68%). MS
(APCI); M*+1: Calc’d, 350.1, Found 350.0.

20 EXAMPLE 41

4-(6-Nitro-pyridin-3-yl)-piperazine-1-carboxylic acid tert-butyl ester
5-Bromo-2-nitropyridine (203 g, 1.365 mol), tetra-n-butyl ammonium iodide

(25.2 g, 0.068 mol), piperazine (152.8 g, 1.774 mol) and potassium carbonate (207.44
g, 1.50 mol) were mixed in DMSO (2.6 L). The reaction mixture was warmed to 80
25  °C and exothermed to 100 °C. The mixture was allowed to cool back to 80 °C and
was maintained at this temperature overnight. After allowing to cool to room
temperature the reaction mixture was poured into water (7 L) and the resulting solid
was collected by filtration. This solid was triturated twice with dichloromethane (1 L
each time). The aqueous mother liquor was extracted with chloroform (4 x 2 L) and

30 the combined organic layers were washed with water (2 L) then brine (2 L). Re-



6-carboxylic acid ethyl ester (1.2 g, 3.6 nmol) was dissolved in CH2C12 (20
m.) and treated wth 2-benzenesul fonyl - 3-phenyl -oxaziridine (1.13 g, 4.32
nmol ) at womdR3¢ enperature.and stirred for 1 day. Fol | oRCRgB@Eee®nt rati on
under reduced pressure, the crude rgaction nmixture was chronatographed on
silica gel eluting with ethyl acetate to give

8- I tyl th | 7-
] pyr | A, oldhbmeper ba e GRRat G 4D RCRMSNAR RIS 55 o og0y.

Ms  (APCdsh F@’*SJ%)I c’i@lle%oﬁbm'ég QrganidEXéfadts Fndde %ncBﬁrﬁéﬂM@rEvﬂQ an orange

4-(6-Ntro- n-3-yl)-piperazine-|-carboxylic a ert-butyl ester
5- Br onp-<2idi(#904ty ), slihinh wasoBedy withowayrthes) purifica{ o, - “biﬂ Y& moni um i odi de

25.2 g, ..0. er,azin aggiaum

f:ar bongt‘g iog‘@glgﬁl}ip (2% agd W %ﬁr?sé%}%)%“gsec?}u &%ﬁa%n%te%‘l‘@ m)g"l'ﬁglreactl on

m Xt ure Wap Wk iRkt R118Ged B dpteatnmymemmmma gwa mifol) m@omwasmr e was

al | ovved to cool back to 80 C and was nmi nt ai fkﬁr‘!l S‘lﬁtﬁ‘ nggaggture

over ni ghcbverAfStIEWChIth%\ﬁJiIQ"FQmP@fa%%thtQPt FigoAPOYE e WS VPEYS i on nixture
was pour ed |n Quaral S dfegulﬂ CEH? ﬁﬁé’!aﬁdﬂﬁr%?&dedvas%ﬁlt&pﬂtl@ﬁ ed by

fil tratﬂ@i‘?’lterl VTR ur a twice Wi th dichloromethane (1 L each
tinme). TREeAAUEPAR éxblabted \Mlﬂhqhnﬂﬂomtmmt (s tldd. Whe ragnicdarToONeIg 4 x 2 L)

d 30 th nbi ned | a hed th b
(20 ReoinabAmEY DS e G050 e Ui P PRATEREERET) her I P quor
¢hl or.of &cﬂoﬁo@n&hﬁlel@omﬁﬁﬂ fohd aMaRicRXtractdverecombisdl {nll dietl withThe

WI t
onbl hed organi ¢ extract's weré concentrated to provide an orangg solid
(490 46 ghng nésium‘bulm fileeed, sid domgentfated teeiffopdip Pravebsalign Thigp lid was

di ssolved 1n THE n n ate (119.22 g,

1.419 5 WBF)’V%?‘ES’a?d@Ld’? g@ﬁ&%&%‘%@% -%“h% qb&ﬁ? qg%%uéﬁgg%gétﬂe (262 g, 1.2

ml ) por E’én%\l ltrQ[Ycﬁlrto%fférd"thé wedHubha{6-hh- pﬁmmsesﬂ)splpemznheﬂet ri se above

26 C. f ne vol ati | materials were re szgg) under reduced pressure
t

and the cmbmdyl&: amlstemuuwle@@tewaw orgpgessolid {19093, racted with

di chl oronethane (3 x 1 L). The organic Iayers were conbi ned and washed

wth water (1 L). This water was then back-extracted wth 10 nore

di chi®ronet hane (300 ni). The or §XdiMPERARacts were conbined and dried with

nmagnesi um sulfate flltered and concentrated to afford a brown solid. This
it : ] gert-guFHESIEr \Whi | e at 60 C, the

sol [ds were Fomued by (1 Loty 914 (o101t DAARLEH] eser 535

0.269 mol) in methanol (1.3 L) plus Raney Nickel (15 g, 50% slurry in water) were
placed in a Parr shaker and hydrogenated at 50 psi of hydrogen for 5 h. The reaction

20  mixture was filtered through a pad of celite and concentrated to a brown solid. This
" material was triturated with diethyl ether (120 mL) for 4 h. Heptane was added and
the mixture was cooled to 0 °C for 45 min. The solid was collected by filtration and
dried to afford the product 4-(6-amino-pyridin-3-yl)-piperazine-1-carboxylic acid tert-
butyl ester as a tan solid (62.46 g, 83%). mp 130-132°C. MS (ESI); M*+1: Calc’d,
25  279.2, Found 279. Anal. Calc’d for C1sH»N,O03: C, 60.41; H, 7.97; N, 20.13. Found;
C, 60.45; H, 7.60; N, 19.87.

EXAMPLE 43

6-Bromo-8-cvclohexvl-2-methanesu1finv1—8H-Dvrid0[2,3-d1nvrimidin—7-one
8-Cyclohexyl—Z—methylsulfanyl-8H—pyrido[2,3-d]pyrimidin—7-one 4 g, 14.5

30  mmol) was dissolved in dimethyl formamide (100 mL) and to this solution was added




carboxylic acid tert-butyl ester as an orange solid (190.93 g, 62% . 15
EXAMPLE 42 4 (6 Am no yridin-3-yl)-piperazine-|-carboxylic acid tert-butyl
ester 4-w6-0Bi062266 pyri di n- 3-yl ) - pi perazi ne-1| - car boxyl i ¢ a®cu/1B&ytoisut yl
ester (83 g, 0.269 nol) in nethanolgf-l.3 L) plus Raney Nickel (15 g, 50%
slurry in water) were placed in a Parr shaker and hydrogenated at 50 psi
of hydrogen for Wlfodugh a pad of
celite a r%lﬁéucarpl}al%d-ggg %tglrrgﬂmﬁgggmﬁig@ efac %defﬁegachzwas t)rJl turated

Wi th di eThyteagtidiemixididGvasisjirbont momtemetaamefonéﬁsiaeleldm daluted wie i xt ure was

| ed OCf 45 Th d fil d d d
Lo aff 0£ cthyheisiando od saar - B e gt g Eehis g 7 00, € Lot
tert- f)ﬁébrg‘aﬁ%tg E%]_?g 13‘ Tgén'ou%%l'cqladé@%aéfﬁn&l ove? WagnBurh 303 XilferedS (ESI) ;

M++1: Ca Anal . Calc'd for Cl14H22N403: C, 60.41;
H 7.97; aN e@t@oﬁh&d thinveds-brafho-8Cydbhexs]-2mebylswifanyd 887Dy REMPLE 43 6 Br ono

8 | oh | h | f 3-

5- Gyol ondleyrmaoeligt € crepin fptora ot Baady S SRR 0% 4 o 145

30 mml ) . dé/(@% ﬂ/% Hg@ ,Iafd Hefed hith 2 unedBstioryl BOplivhy1-adiridinet 631758 soI ution
?062 6

was adde PCT/ 1 B0O3/ 00059 -66 N bronpsuccini m de i g, 21 8
mol ) ang, bbﬁ]mcblh)eTbe(Ieadtl(lQ selgtion was stirpadoit YOOI fqyeperailke QVSHISHtIRGH o

stirred at room e for cetate and
washed mnc?ff?%‘l’tgﬁti u% ‘i re\ﬁﬂr%alg@ ? p %%Tag)hhggﬁgﬂl\se%glauerlr@ Hg?«lélg?bonat e

sol Uﬁooneth&h@oe@it&a@mmha;e%ymmu ﬁ@mwulﬁmgmpma{wfcﬂpﬁmﬂdm-t ered 5
and evapor at ed to give 6-brono-8-cycl ohex I-2 rreth I ég&_yl mzvjrl do[ 2, 3-
d] pyri m diamewasrobtanask asangoleriess %?dlds(éﬂﬂd%’ é gdjﬁ It iate was
r edi ssol

2- benzené?&eﬁﬁggqj’éﬁ%rg@% }m 6((3$ 3i]§) 258 ]_’Lzlogm 2H1 187Tﬂﬁredr esul ting

sol uti on ywaps gf | THed.3al1 47391‘112}9@28@&(“&3 Hzeml)l ght then concentrated under
reduced pressure and chr onot ographed on silica gel eluting with 10 ethyl
acetate. 6-Bronp-8-cycl ohexyl - 2- net hanesul fi nyl - 8H pyri do[ 2, 3-d] pyri m di n-
7-one was obtained as a col orl esgxx0PUE43 72 g, 67% . 1H NVR 8(400 MHz,
CDC13) 8.90 (s 1H), 8.13 (s, 1H), 5.41 (br s, 1H), 2.96 (s, 3H)

258874, Sy Rinchaneshiffn i 3-dipddmiidT-chey 2H), 1.28 (t,

8 Cyclopentyl -2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one (5 g, 19

mmol) was suspended in dimethylformamide (80 mL) and treated with N-
bromosuccinimide (5.1 g, 28.7 mmol) and benzoylperoxide (0.7 g, 2.87 mmol). After
stirring at room temperature for 5 h, the reaction mixture was diluted with ethyl

20 acetate and washed with water, saturated aqueous sodium bicarbonate solution and
brine, then the organic layer was dried over magnesium sulfate. After filtration and
removal of the solvent, the crude product was chromatographed on silica gel eluting
with 20% ethyl acetate: 80% hexanes to give 6-bromo-8-cyclopentyl-2-
methanesulfinyl-8H-pyrido[2,3-d]pyrimidin-7-one as a fluffy white solid (4.2 g,

25 65%). "H NMR: §(400 MHz, CDCl3) 8.56 (s, 1H), 7.98 (s, 1H), 5.97-6.05 (m, 1H),
2.59 (s, 3H), 2.22-2.29 (m, 2H), 2.06-2.07 (m, 2H), 1.86-1.88 (m, 2H), 1.64-1.68 (m,
2H). |



15 6 Bronmo 8 c pentyl 2-nethanesul finyl-8H pyrido[2 3-dl pyrimdin-7-one

8- Cycl opent yl - 2- et hyl sul f anyl - 8H pyri do[ 2, 3-d] pyrimdin-7-one (5 g, 19
mrol ) wasweuwspexrded i n di met hyl formam de (80 nlL) and treatPed/ 1B/ G003
bronmosuccinimde (5.1 g, 28.7 nmmol) agg benzoyl peroxide (0.7 g, 2.87 mmol).
After stirring at roomtenperature for 5 h, the reaction m xture was

diluted with ethyl 20 acetate and Wsth water, saturated aqueous
sodi um bi car bonat e sol uti on and rine, then the organic |ayer was dried
over magngsiumsulfate, After fjltratian and. | . sol vent, the
or ude pro'c 0 0do-3-1 ne lis Hl,an A% 3Ld rutn i b et hyl

acetate: 80% hlﬂs@tﬁﬁﬁdé,<8-cg/icycg;eﬁtybsthﬁ-z:mu@mrfayyksﬁﬂrido[2,3-
met hanesul fi nyl -8H pyrido[ 2, 3-d] pyri mdin-7-one as _a uffy white solid
(4.2 g, 28lpysmidin:7-piq\i:03a, 208 Lol epticslineg(75l3 g 38.0ppmpmol vege (s, 1H)

1 a6, 3 secypngliary Sichybiphd G pienielles SR WEPR 6 °Th
EXAVPLE 4tirrd 4y 6dr paiseyhinfe-fop oD mbnuted. i ci2flnoatiuetuy)ibdohenz@id-(9916 do

2, 3-dl imdin-7- The | fide, . .
[8- cycl opgé; %ﬂ%%ﬁlg@ﬂ)h‘%s-eaﬁdﬁ@fem;ﬁjeseﬁm&md Brastionmrdure wsheateditaiPh- 7- one

(7.03 g, I odi ) ined in dry

di chl or orrg(f5 Iﬁ%r?e%%co%q.tb?ﬂderﬂ %n%%%ére%gigh?g?%@ﬁéfopwﬁ? gﬁiﬁ){gﬁd stirred

at room t driqpsaifate(t Bt b)) wag adiendshe Bisphases Werestaed {aydP)mindebtenene (13. 16
, 30,61 mmol added in one portion anpd.the reacti Xt u was heat ed

'? o 3710 ¢ §qﬂar22edh (RaHeQUs hhase ‘Y%Sp%‘@ﬁlie é"r’rrﬂi‘edr"é{{iﬁtro@ e%ﬂ’i@aﬁé %ﬁueous

(W V) sodpshintdbRakiciphh&s (ekdwilhedWaith SUd agucdns (WAS séABmRhRSE e €

stirred for 30 mnutes then 10 separated. The aqueous phase was extracted
wi t h di ch(X¥roheatiamatel @3 130 mlandbe beganieqigsnwas digglafilterediiades wer e washed

ith 50% w/ di.um t hi f at 5 130 nl)..
\'?Mhe or ganfz:i u‘%ﬁtg%%é Wa‘é)cﬂ(? ?oe%?gqf'iullalf: %?Ogdéwg\ﬁ%m gv & nglre}}%%l? a{)‘ggﬂiﬂ%%n%{;o ga 07t o gi v)e
crude progisgh h¥hhmedivisropthdne P dye 8oyelopinegraivdy-5-nbhfd-2-
hept ane/ di chl oronet hane) to gi ve 8-cycl opentyl-6-io0do-5-nmethyl-2 15
met hylSul mﬂwlsuﬁmﬂ;ﬁrﬁ-aw@q@gdqlpw 1@17rmrp-(éf¥?é & B8%)aga whgesolgh MSyhi ¢ e

lid. M5 L) s, M+l | g 1, . , CDC13
5001 (s g Mk, YA o Folha 4 'lOuRes GRS CHEL PG W, S50
2H), 2. 156320800 @, 121) 2.701s,380),12.81 (, BH),2:H0-2.24 (B, 2H5, 2.1372.08khn, 2H),

1.93-1.81 (m, 2H), 1.75-1.57 (m, 2H)

EXAMPLE 46

20  8-Cvclopentyl-6-iodo-2-methanesulfinyl-5-methyl-8H-pyrido[2,3-dlpyrimidin-7-one

8-Cyclopentyl-6-iodo-5-methyl-2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-

7-one (1.51 g, 3.76 mmol) and 2-benzenesulfonyl-3-phenyloxaziridine (0.98 g, 3.76
mmol) were combined in dichloromethane (14 mL) and stirred at room temperature
until no starting material remained. The solvent was removed in vacuo and the

25  residue was purified by chromatography (gradient 50% ethyl acetate in heptane to
100% ethyl acetate) to provide 8-cyclopentyl-6-iodo-2-methanesulfinyl-5-methyl-8H-
pyrido[2,3-d]pyrimidin-7-one (1.16 g, 74%) as a white solid. MS (ESI); M*+1:
Calc’d, 418, Found 418. 'H NMR § (300 MHz, CDCls) 9.13 (s, 1H), 6.14-6.02 (m,
1H), 2.98 (s, 3H), 2.80 (s, 3H), 2.27-2.06 (m, 4H), 2.00-1.87 (m, 2H), 1.72-1.63 (m,

30 2H).



EXAMPLE 46 20
8-Cyc|opentyl-6-iodo-2-nethanesu|finyI-5-nEthyI-8Fprrido[2,3-d|pyrinidin-?
-one 8- Qyolospexsy| - 6-i odo- 5- net hyl - nethylsulfanyl-8H—pycﬁdnm%®p£»d]
pyrimdin- 7-one (1.51 g, 3.76 mmol)ca

2- benzenesul f onyl - 3- phenyloxa2|r|d|ne (0 98 g, 3.76 mmol) were conbined in

di chl oronet hane (14 nmL) and stir g pm tenperature until no starting
material remained. The solvent was rendbved in vacuo and the 25 residue was
purified by chronat ogr aymétgr adllggt gg relt Q |, ¢ Iti%(ﬁn-'ﬂorﬂsept ane to 100%

et hyl “n_._,_DJ_.G 1 p-3 Y SIS
8-cycl opentyl f rixnu:eeﬁ Mllfa8t-8H-pyrido[2,3-

pyridof[ 2, 3- d]%%PéI%ggm?n @%@g%@?g&)wb a)g a i tepgf)ll i, d &/B (ESI);
Mi+1: Cda]bgzrﬂudlﬂ-ﬂBond:fol]mIlngme pmlebd\IWQdSC( erbforRCyclopentyl 6-60dp2- s 1H) |

g ég = smeéﬁwe%lﬁ‘ﬁ@y’“f %%—p@ﬁ%lo[%’@gﬁﬂéﬁﬂ% ) eog\i%%" §§T§%03/ 00059 - 68

EXAMPLE @47 516%5%9605 %ﬁyﬁsomemm 2sgmvihayess! TH NWMR 8i4eyMHio DMSO-

3-dl pvri Prepared from

6- br onD- 85 oyl (epHi), Bl632s, rmﬁ)hs D35 §aimyl LEDHR-89 (3, 8- 2- B3 (B pdt): AiMi (RL 7- one

fol | owi ng the roced d f 8-cycl opentyl - 6-io0do-2 5
met hanes &l 2D n}' @MB%LQ%&S} %i'g d] pyrimdin-7-one. M5 (APCl) Calc'd
for CLl3H14Br N3028 357, 355.0. Found: 358 (Mt1l), 356. 1H NVR S (400 MHz,
DMSO- d6) 9.14 (s, 1H), 863(5 %IQE% 586(m 1H) 2.89 (s, 3H, 2.15
(br s, 2H), 2.04 (br s, 1. B B 1.61-1.58 (m 2H). EXAMPLE
48106Brom)8c idin-7-
pent Y0 - 2 6sohont ope SSRGS s -' Lie one Prepared
from 6- br ono- 8- cycl opentyl 5 rret hyI 2- rret hyI sulfanyl 8H
pyr| do[ 2%—d] pvrimdin-7-one follow ng the procedure described for

8- cycl opent yl Peepared from 6-bromo-8- cyclopentyl -5-methyl-2-methylsulfanyl-8H-

1o Gl o vRenb Ry R e s S e e pg St pbbid £ 8l Jeibppiin-eih, (OPG),
NVR S (400 M haﬁéﬁ}ﬁﬁﬂ% &éthgﬁsmé?ndoﬁz @@1@Mdﬁm oﬂdﬂMSKAWII s, 3H), 2.67

e i
1.6744. GZZanHf(S&H{)IMHQB@NmZS a91.01,[39(. d?p@n@ ﬁt9y(lM'61)1%@95 MBP- 7- oxo0- 7

8- dihydr o Y M DBV [ '6b6%5.97 (m, 18D, 2.93 (s, 3H), 2.67 (5, 3H), 2.21-
2.1 (m, 2H), 2.10-2.04 (m, 2H), 1.94-1.87 (m, 2H), 1.67-1.62 (m, 2H).

EXAMPLE 49

4-[6-( 8—Cvc10pentvl-6-iodo-5—methv1—7-oxo—7,8-dihvdro-pvrido[2,3-d]DVfimidin-Z-

20  vlamino)-pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester

8-Cyclopentyl-6-iodo-2—methanesu1ﬁnyl-5-methyl-8H—pyrido[2,3-

d]pyrimidin-7-6ne (100 mg, 0.240 mmol) and 2-amino-4-tert-butoxycarbonyl-
piperazinylpyridine (96 mg, 0.34 mmol) in anhydrous toluene (3 mL) were heated to
110-120 °C in a sealed tube for 42 h. The mixture was cooled to room temperature

725  and diluted with dichloromethane (20 mL). This mixture was washed with water (10
mL) and brine (10 mL) then dried over anhydrous sodium sulfate, decanted, and
concentrated under reduced pressure to a solid, which was triturated with toluene to
provide 4-[6—(8-cyc10penty1-6-iodo-5-methyl—7-oxo—7,8-dihydro-pyrido[2,3-
d]pyrimidin-2-ylamino)-pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester (63

30 mg, 41%) as a yellow-orange solid. MS (ESI); M*+1: Calc’d, 632, Found 632. "



20 yl am no) - pyridi n-3-y11- pi perazi ne-|-carboxylic acid tert-butyl ester
8- cycl opent yl - 6-i odo- 2- net hanesul fi nyl - 5-net hyl - 8H pyrido[ 2, 3

d] pyri m dwo-03/06286 (100 ng, 0.240 mmol) and 2- am no- 4-t ert PomtiBeywasdbonyl -
pi perazinyl pyridine (96 ng, 0.34 mmlgy in anhydrous toluene (3 nL) were
heated to 110-120 Cin a sealed tubefor 42 h. The m xture was cooled to

vas v hoSVR & FORMER Eobt ¥ i AE% T0E | FhEx P HEG SU85 nny e o

sodi um suldl pLo,s figcant 093 @nd = SANEAD! (13 SHOUPAR!T £ 8INEAM! REABIGD LO 2

solid, wh was triturated with toluene to provi
4-[ 6- ( 8- oy &P eh il §3-18- (o ddD) 52.62 (H §H), 2. 3% 328 (8, Ahy2ulk302.09 (indiR 1$9-

d] pyrimdjp-2-ylam nq) - i di-n-3-yl1-pjperazine-I-carboxylic acid
tert-but yigl@é[‘eil%(’ é%q?)]ogiré“%jséél’ el |l oworange solid. M5 (ESI); M-+1:
Cal c'd, 632, Found 632. 1H WD 03/062236 PCT/1B03/00059 -69 NVR 8 (300 MHz,
CDC13)_8.88 (s, 1H), 8.73 (bs, 1 , J =9.1 H, 1H), 8.08 (d, J =
2.8 H2, 1H), 7.33 (dd, J =3, 9. 1%%&%&95 99 (pent. J = 8.7 Hz, 1H),
3.64-3.60 (rr11 4I—t|)1, 3. 155-3.1 Y 4H), 2 . 2
2.13-2. 0B-Gyelopentvl-q-1axim-D -mepEyI{2n6>-DIP : d TIG
EXAMPLE 50 . { |7 621 0do-5-net hyl -2-(5
pi per azi l-d% 2-%,% ﬁlwd -7%né' no) - 8H pyridof 2.3-dl pyrimdin-7-one 4-
[ 6- (8- cycl opent-y8-¢Seyddaimenbyl reeioly5-niethyls?-8x0-8;8dihydioepypido[2® [ 2, 3-
OBy O b ey e e B B 558k e (4
m.) upgler,pi é.b@@ﬁﬁldﬁrﬁ énﬁlﬁglfoagdféﬁmehaﬁa&wa rle)qnfa!eﬁM%@geﬂ%e treated

0.4 , 5 mmol).

trifluoroacetic aci After stirring for 2.6 h, the
reacti on diopwiseevent) nomtesnwithteduaroatetic neid (@4 dnlarioamelle Affgestirtingsul t i ng

resi due s.dissol ved.in dichl oronethane. (2x2 nd concent rated under
r educed \Sﬁ’égg;ltff’éheF?ﬁ lmxalfg“faﬁg?fl%gg&?‘ilﬁ?@é@ﬁeﬁpﬁeﬁuﬁﬁ@&ous et hyl
ether ( 2X1%s1¥1§n€1=ésidu@ viis \iess619edEh @EhIBFONWHMEGE2:SVII Yl and Eordemedid duntas
partitioned between dichl oronethane and saturated aqueous sodi um

bi car bonateducedrpsesisuist dheaessduesthenvaas triteraisd aithanhydious giybether B2 aqueous
| . . . . e
o yart e SBFHd 85 8L A S BT RRIE G BarglibledWiiyidy® CCNDI nE

concent r agiehlottmeiRhancedd sadradamuo sodiuan Yehdbonate.ehisdiuble materidl weas puri fi ed

by 20 chromat ogr aph 5% et hanol i n dichl oronethane + 1% N4 to give 8-
Y removed by Ff)ilt)r/ati(on. 0The aqueous layer was extractegewiax (ﬂchloromgthane %_QIO g

=50 (s, 9H). 5

mL) and the combined organic solutions were dried over sodium sulfate, decanted and
concentrated under reduced pressure to a yellow residue, which was purified by

20  chromatography (5% methanol in dichloromethane + 1% NH4OH) to give 8-
cyclopentyl-6-iodo-5-methyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-pyrido[2,3-
d]pyrimidin-7-one as a yellow solid (15 mg, 28%). Mp > 240 °C. MS (ESI); M*+1:
Calc’d, 532, Found 532. 'H NMR § (300 MHz, CDCls) 8.79 (s, 1H), 8.16d, J = 9.1
Hz, 1H), 8.02 (d, J = 2.8 Hz, 1H), 7.84 (s, 1H), 8.02 (d, J = 2.8 Hz, 1H), 7.84 (s, 1H),

25  7.35-7.31 (m, 1H), 5.99 (pent. J = 8.7 Hz, 1H), 3.20-3.13 (m, 4H), 3.08-3.05 (m, 4H),
2.69 (s, 3H), 2.34-2.25 (m, 2H), 2.11-2.02 (m, 2H), 1.89-1.86 (m, 2H), 1.71-1.63 (m,
2H). '



cycl opentyl - 6-i 0do-5

- met hyl - 2- (5- pi perazi n-1-yl - pyridi n-2-yl am no) - 84 pyrido [2, 3-

d] pyri m dwp-03/062286 as a yellow solid (15 ng, 28% . M > 240CTIBMBO(EHS! ) ;
Mr+1: Calc'd, 532, Found 532. 1H NMQ.6 (300 MHz, CDC13) 8.79 (s, 1H), 8.16
d J =91 Hz, 1H, 8.02 (d, J = 2.8 Hz, 7.84 (s, 1H, 8.02 (d, J =
2.8 Hz, 1H), 7.84 (s, 1H), 25 7 1H) 5.99 (pent. J = 8.7 Hz,
1H), 320313(m 4H) 3.08:?>0%%AK/II?LJ]=1-§fn 269(5 3H), 2.34-2.25 (m
2H), 2.11-2.02 . 14895 v ivBdinyvRbl - WO 03/ 062236
PCT/ | BO33-806'98 ' “1‘ A-hydroxy-3 4 5
6-t et rahy %o%féﬁ&vr?adrinsmwrﬁhmﬂ e yl 2 no) - 8H pyr | dof 2

3-dl pyritmdi n-7-one 8- Cyclopentyl-6-ethyl -2-nmet hapesul f o
[ 2,3-d] pyrim Si-ﬂyclbpmtgl @-e(ml—jz_ﬂ_rgetéane@ulﬁqny%ﬁﬁmyr gld? yrnmg};lﬂ one

no- 3 tetr , 0.61 mol
wererg 047 ﬁfﬁgge%mgoﬁﬁ,éggg@dwzgygﬂnggrld( ﬁh?%ggn overni ght)
The cr ud@ f]eyaé:bl@r}nﬂﬁb}gtwr@cérhbiﬂe&\lﬂsdﬁl)dymnesiaﬁdhaatadlat a4 °Quhdgred with

CH2C12 precipitate was collected by filtratign d dri L vacuo to
gi ve 8- uijmkopereryighis- BeipydeacciionypixBRy then Avas 0‘6’%‘51 31?‘6 ‘Z‘Eﬂ

1,3']b 15

7. N5 PRBQR et plebipfp AR piRen dnghnye EQA%E‘EEJ %E’B;‘i{ G e

Cycl Open&?dlo&n{yi-&ﬁtlhﬁ)@l(@hﬁﬁm 321-3;&@@@@2@&}@]@%41@13{62 3-dl pyrimdin-

5. &&moBﬁmpﬁﬁé)@%-Sy@@qy{é%fﬁg?Ms Tl et ISP RO G 40" 7

d1pyr'”‘§k§21ﬂﬂﬁ§4 2 nL of a 0. 46 leolutlon in toluene, 0.552 nmol) and
4- (6- amno-pvridin yl ) - pi perazi ne-|-carboxylic acid tert-butyl ester
(0.307 g, 1.1 nmmol) mere conbined in toluene under nitrogen and heated to
110 T. After 4 h the toluene wagxaabpesd by xylenes (1 nL) and heating
was continued under reflux overnight. 20 After coollng to roomtenperature
t he crud ) X it . N deSToridsd M@ heshictht h

H pyri do

Chr onot ST ipérpng fol | owed b
Secohd 2%:2Pratgdéywwon e e AR T 8%%8‘1 %&T %Fep-‘/& BEi2 fo oA

4-{6-[8- %y&rﬁﬁﬁﬁt-’y—t)ne (1.2 mL of a 0.46 M solution in toluene, 0.552 mmol) and 4-(6-
amino-pyridin-3-yl)-piperazine-1-carboxylic acid tert-butyl ester (0.307 g, 1.1 mmol)
were combined in toluene under nitrogen and heated to 110 °C. After 4 h the toluene
was replaced by xylenes (1 mL) and heating was continued under reflux overnight.

20  After cooling to room temperature the crude reaction mixture was dissolved in
CH,C], and washed §vith saturated aqueous ammonium chloride solution then with
brine. The organic layer was dired (MgSO,), filtered and evaporated to dryness.
Chromotagraphy on silica gel eluting with 5% CH3;OH in CH,Cl, followed by a
second chromatography step eluting with ethyl acetate provided 4-{6-[8-cyclopentyl-

25 6-(2-ethoxy-ethoxy)-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin—2—y1amino]-pyridin—3-
yl}-piperazine-1-carboxylic acid tert-butyl ester (70 mg, 22%) as a yellow solid. MS
(APCI); M*+1: Calc’d, 580.32, Found 580.2. 'H NMR: §(400 MHz, DMSO) 8.50 (s,
1H), 8.26 (d, J = 9 Hz, 1H), 7.94 (d, ] = 3 Hz, 1H), 7.39 (dd, T =3, 9 Hz, 1H), 6.78 (s,
1H), 5.89-5.98 (m, 1H), 4.15 (t, J = 5 Hz, 2H), 3.86 (t, ] = 5 Hz, 2H), 3.56-3.62 (m,

30  6H), 3.09 (brt, J =5 Hz, 4H), 2.29-2.33 (m, 2H), 2.07-2.10 (m, 2H), 1.84-1.92 (m,
2H), 1.63-1.69 (m, 2H), 1.47 (s, 9H), 1.22 (t, ] = 7Hz, 3H).



25

6- ( 2- et hoxv- et hoxv) - 7- oxo- 7, 8- di hydr o- pyri do[ 2, 3-d] pyri m di n-2-yl am no] - pvr
i di n-3- yWp-opiopeB@zi ne- 1- carboxylic acid tert-butyl ester PCTGB«@)OO@Z% as a
yellow solid. M5 (APCl); Mt+l: Calcy¢, 580.32, Found 580.2. 1H NMR 8(400
MHz, DMSO 8.50 (s, lH) 826(d J =9 Hz, lH) 794(dJ 3 Hz, 1H),

7.39 (dd, J = 3, 9 Hz, 678 5.89-5.98 (m 1H), 4.15 (t, J =
5 Hz, 2H), 3.86 (t, J = kﬂ?@“@%ﬁé%z(m 30 6H, 3.0 (br t, J =5
Hz, 4H), 2.29-2. 33 (m 2H) . . ({Mepr 2H)

1. 63- 1. 68-Cyglopenkyl-61(2zethq > s 062236
PCT/ | BO3,00939 3.3 L(lgl53 8 Cyclopentyl 6- (2 et hox -ey

t hoxy) - 2¥(°5- pyrrldl n-2-yl am no) - 8H-

pyrido[ 2, 3-dI Hy{rﬁ-i&-ﬁycﬂeﬁenqdé @—e{thoxy -ethoxy)-7-0x0-7,8- d1hydro-pyr1do[2 3-

6-[ 8- Cycl opent yl et ho e 7- 0XO- Lk

d] Lyr i éﬂl?%’f@“é}na?rﬁ’f%f}l %1)/1?3{)%%“?1 ?ijﬂpeﬁzﬂér]a%rﬁ% Xllcc gi; eR}ﬁ |ﬁ%Ll%r

tert-butyg ﬁlgtﬁrzn(xﬁ& s dﬁsoﬁ?ed"ml)lz(‘!l@&ﬁhﬂa?@h&QMHCIGJﬂB%Q(ZSZH&)ﬂL) and 2
MHC1 in- et 8 n’z was added. This mxture was stirred for 2 h at
room t errpmsaﬂdwde "HndnmxtyEIWaswtlﬂpdé@i%ﬁlﬂ%ilo@mftémﬁéf@qu' md a3t s wer e
renoved under, uce and s spended in

et her ancﬁ’r‘??ﬂﬂlfaéec é‘ﬁ‘e‘g '% %%re %ﬁgveél e %g} Itedg&dsp%ugsgrf\(l)%ﬁ e ae

over ni In vacuo at 50 C

to give 8:&WhlgRaAtWs 'sﬁs;feﬁddﬂtlh@ﬁwr @ﬁdwwne)zteawsﬂmmrmm driéd (y\}ernight
pyridi n-2-yl am no) - 8H pyri do[ 2 ]gyrl m di n-7- ongégydr ochl ide salt (30

ny, 182%in vamo@Ensel§ to W¢§-cyehlrp§nfa ABGOXY XY -Ad e PAPeTaY) 'YICaI c'd for
C25H33N703 . ,2HC1 WidngC 48.48; H,
6. 66: N, fgdg%tEY%ﬂﬁﬂ%@g’XEﬁ%ﬁ%'&Z’yﬂmﬂdlﬁ'ﬁgf‘e IN»dré'cﬁlo?ﬁe sh® g,

2- 15- [ Bi $5262: mas$ hAREDHeMIyI) Caaidne80. hyffdudd A8Q.4y lAamal. Klake’ & fanr@sidssBOy cl opent yl
-5- nethyl -84 pyrido[2 3-dl yr|

6- Br omo- EHSI BPHHOY 48 Feth s O £5:861 FRSHE G B 481 HL BPefY 1555,

d] pyrimdin-7-one (0.4 g, 1. 08 mol ) and

N5, N5- Bi s- ( 2- net hoxy-et hyl ) -pyri di_ne- 2 % diamine (0.5 g, 2.2 mmol) were
combi ned in toluene (3.5 ni) and ¥ 110 T. 20 After 5 h the

reaction m xture was al | oned to cooI and the crude produc vva gl rectly
chr ortat o@-aphBid-(A1me -gthyl-ama : yiaming }-9-0rerHe-8.g 6=100% et hyl
acetate in

2-{5-[bi ridin-2-yl am no}- 6-brono-
8-cycl opentyl éiBffﬁhdSl-BL%@wyi—ﬁmahﬁwdilﬁwliﬁhﬁthyl BHeppeido{2.39 g, 85% as an

z;grge@?cﬁ?ﬁlrzna n—%4on65(0-4|1- g, 1.08 mmcc):l%)and Mg%-Bl%&-me%oxy-e(gh}%)-pyn 1ne-2%30 1

diamine (0.5 g, 2.2 mmol) were combined in toluene (3.5 mL) and heated to 110 °C.

20  After 5 h the reaction mixture was allowed to cool and the crude product was directly
chromatographed on silica gel eluting with a gradient of 25% to 100% ethyl acetate in
hexanes to provide 2-{ 5-[bis-(2-methoxy-ethyl)-amino]-pyridin-2-ylamino }-6-bromo-
8-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (0.49 g, 85%) as an orange
gum. mp 94-95 °C. MS (APCD); M*+1: Calc’d, 530.2, Found 530.1. Anal. Calc’d

25  for CoyH3NgO3Br; 0.13 HyO: C, 54.00; H, 5.90; N, 15.74. Found; C, 53.61; H, 5.68;
N, 15.60.



25 for C24H32N6(O3Br 10. 13 H20: C, 54.00; H, 5.90; N, 15.74. Found; C, 53.61;

H 5.68; N, 15.60. WD 03/062236 PCT/IB03/ 00059 -72 EXAWPLE 55 6-Acetyl -

{5 ibis (Rombx3e - et hyl ) -am nol - pyri di n-2-yl am nol - 8- cyclPCpaRe3/i00H-

met hyl - 8H pyrido[2 3-dl pyrimdin-7-gpe 2- {

5- [ Bi s-(2- net hoxy- et hyl)-am no]-pyridin-2-ylamno } -6-bronp-8 5

cycl opentyl - 5- net hyl - 8H—pyr|do[% Aﬂ})gﬁ;mdln 7-one (0.4 g, 0.75 mmol),

tributyl- (1-ethoxy-vinyl)-stannan 2S g, 1. 175 rrm)l) and pal | adi um

tetrakistri phenyl phosy 19, 0 _ é ! thilis-N2- pur ged
6-Agetylr3-1 JAQISK &ANG ; AT Xt ure was

al | owed o GC ot Gor2S0d7 nfh@&{?ﬂﬁ'-:oﬂén aI umna (0.2 g) was added. This

m xt ure ed W ol uene (]15m_ and mxegj %% rling for 2

m nutes. Aftex{3- [Bméimnnghwydethﬂh‘@mo anridHe2-yeEHge TP ProOPRE- cr ude pr oduct
was chr omat ogr aphed o0 lic 0. tate in
hexares 0(5’6106?4; g ﬂr%t %?[?g g@ﬂd@%‘%n&?gg% gfaﬁgn&lﬁgisj%)/tlh\? in CH2C12

and washgd iy ghu&ﬁ%déﬁnada (629, 1 hes nimélnendpadladiimed (MySO4) . Fol | owi ng
removal of th

I ng agent and evaporation %I}?E | vent gﬁe remai ni ng
mat er i altettﬂﬂsﬁaghmhy@msp)é@ﬁ {Onl 24099 manad) Wetg cp yn §§6P¥$%da? i th 1 M HC
(aqueous), . The 4 Lol Ll o Xilf & nifSrestid ket 49 ASHY foddooladt at 1 o0m

tenperat was a to di ssolve the precipitate that
had f or npdldand, Kienanhgaink¢0.3q) wak addedndhisvasited wastdhiu@étmﬂaqownaqueous

sodi um bi carbonate solution. The a eou | a back € cted tw ce

Wi t hl(r:|—|2((1:iznla)rﬁdldtmlée@ BIBVHERS qu&arm 955 ?@% ¥1§3§?‘?—3g ?ﬂ'q o %%%04) Renoval
of the dr K @n$0ick 06l clg@vewah 50869 sol i d,

whi ch \/\/<’;1%°>{cf3 S30l'V elaﬂr%g% Qggltg?g‘?beg%ph%b D a % f?l tered then diluted with

?n eguaéthjﬂcdcblﬁ& mfhehzmeatmgwalanl osnge gulma(ﬂ 29 x) This gy ‘V%M‘%W@Eié‘? s t hat
|| ected d
6 hot y ] CHoCh an et il HuteyE B Bl ol A5 AR RO . il

v 136- 100 GRS e e Bl e ol B “‘ed‘é‘“i‘gg‘ggﬁa ;i‘ﬁ?? Cicd

for (36HI44\Gvgblveg, 1n©ﬂl}i4¢etﬂe (H) od) angd tregtedyyyith 194 (agueoy ey 6770 N
16.86. V\gsgl:’?l/ng %)th%?e 5gs-rétirr8e%3wgor8§s?y for 15h at room temperature. Sufficient

CH,Cl, was added to dissolve the precipitate that had formed and the organic solution

was washed with saturated aqueous sodium bicarbonate solution. The aqueous layer
was back extracted twice with CH,Cl, and the combined organic layers were dried

20 (MgSOy). Removal of the drying agent and evaporation of the solvent gave a foamy
solid, which was dissolved in ethyl acetate (20 mL) and filtered then diluted with an
equal volume of hexanes and stored at 4 °C. The yellow crystals that formed were
collected by filtration and dried in vacuo to give 6-acetyl-2-{5-[bis-(2-methoxy-
ethyl)-amino]-pyridin—2—ylamino}-8-cyclopentyl-5—methy1—8H-pyrido[2,3-

25  dlpyrimidin-7-one (120 mg, 32%). Mp 138-138 °C. MS (APCI); M™+1: Calc’d,
494.3, Found 495.3. Anal. Calc’d for CocHasNgO4: C, 63.14; H, 6.93; N, 16.99.
Found; C, 63.04; H, 6.77; N, 16.86.



EXAMPLE 56 4 [6 (8 isopropyl 7 oxo-7 8-dihydro-pyrido[2

3l pyrimdin-2-ylam no)-pyridin-3-yl piperazine-I|-carboxylic acid

tert - but yWoasnen23A m xt ure of PCT/IB03/00059

2- chl oro- 8-i sopropyl - 8H pyri do[ 2, 3- dﬂ},?yrl mdin-7-one (338 ny, 5 1.5 mol)

and 4-(6-am no-pyridin-3-yl)-piperazine-I-carboxylic acid tert-butyl ester

(460 ng, 2.0 nmmmol ) in toluene (6 %ngeated at 110 C for -20 h and then
cooled to roomtenperature. Thek collected by filtration, washed
wi th toluene, and dried. The 3arrp| e was_ dissolved in CH2Cl12 purified

b tV\D D '1[47[1‘.,': 105D ln' y 'band Wwith
R f 0. 23 vvas
4[6(8- rido[ 2, 3] pyrimn din-2-yl am no)-pyridin

E§80yl ] - p|2 gg@r AzrtlﬂlzmrbN R/%@.gh%%Jsmmcpﬂ -SHepyridni2 $tdlpwinidimnd-ame (338 B% sol i d

8 17-8. él(a'rmméléband %- (6méo-pyﬂdm Dyh- nlae)fazillﬁ)'?'(“}‘%ﬁ"%@ d"j‘?ﬁe"g"%a@e% 6. 88
d, J = G- 3 14

E d J - gzﬁg) me, zjtg%}m ?)Zmégl‘u?ne( f@mﬁ:mils %aQQi(emléé U)for 320411 %ncgtcl)l(eigg?dgﬂl_b L ae

(s, 9H) YOV Empdrafiré. SRS eudid wad doBlected by f11trat1on washed w1th toluene, and

pi perazin-1-yl-pyridin-2-ylam no) - 8H pyr.i r|m ne HOA gas
was bubbtzged. tﬁhmgml@wg%qha%qlmﬁl lafCHizC‘[laaD@Qufle%g% V%T o

e nci o DERue T B O i AT IRE bR AR 'ﬁ”oﬁ%%"i"%ﬁ?%aﬁ%e at “room”

]E emf)ﬁ?] at gfv%|4 f@ﬂ@—ﬂscblgbpyl 7|yexd-@;& ~dibydrd- pfyudn[@cﬁ]msrmdm Redaraigobpyndintr at i on
ive hours later. The so o it in MeOH
and a fe\)(l]d?lb?f@%‘?“lwa’ibé’ﬁyik%?%ﬁlgﬂhg‘ég Nl aygli les?lém%ﬁ)%eg ?g% li% was t hen

renmoved r e I dgctid
vvash\éd mﬁf’ée one giﬁ? ?#E?lt}%)e?%g)g&‘;.lg?ggﬁ?sgog?o%% 770?5 25I e

pi per azi n-9 Hy|, 1-H)y7 lzcdd nP£938IIam1rﬂ) 689 (dyT +Ad Bz 3B} por-d Mm@ AHY- one

SVSQOEBL%L&G%%, B, 36158 (podny 441 @gb 5o 1y drp gt g Yo o °C5 )

07 7.73 (s, 1 7.23 (d, J = 9.5 Hz, 1
6 85 1950@“?1??@%8% 9Ij“)5 57-5.01 Em 1 tl)l) 3. 23((br s, 4 H, 3. 17H%br

s, 4 H), 1.49 (s, 3 H, 1 47(s, 3 H). WD 03/062236 PCT/I1B03/00059 -74
EXAMPLE 58 4 f6 (8 cyclopentyl 7 mgoxeprES7di hhydro-pyri dof 2
3-dl pyrim di n-2-yl am no) - pyridi n-

8-isopropyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-pyrido[2.3-d]pyrimidin-7-one
HC] gas was bubbled through a solution of 4-[6-(8-isopropyl-7-0x0-7,8-
dihydro-pyrido[2,3]pyrimidin-Z—ylamino)-pyridin—3-yl]-piperazine—1-carboxylic acid
20 tert-butyl ester (180 mg, 0.39 mmol) in CH>Cl, (5 mL) at room temperature. The light

yellow solid formed was collected by filtration five hours later. The solid was

hygroscopic so it was dissolved in MeOH and a few drops of water were added to the
solution. The solvent was then removed under reduced pressure to generate a glass
solid. The solid was washed with acetone and dried further to yield 8-isopropyl-2-(5-

25 piperazin—1-yl-pyridin-2-y1amino)-SH-pyrido[2,3-d]pyrimidin—7-one hydrochloride
salt (101mg, 66%). mp 237-240° C. 'H NMR §(400 MHz, DMSO-ds) 9.38 (brs, 1
H), 9.28 (s, 1 H), 8.88 (brs, 1 H), 8.14 (d, ] = 9.5 Hz, 1 H), 8.07 (d,J=9.0Hz, 1 H),
7.73 (s, 1 H), 7.23 (d, T = 9.5 Hz, 1 H), 6.85 (d,J = 9.5 Hz, 1 H), 5.57-5.01 (m, 1 H),
3.23 (brs, 4 H), 3.17 (br s, 4 H), 1.49 (s, 3 H), 1.47(s, 3 H).



3-yl | -piperazine-1-carboxylic acid tert-butyl ester A m xture of

8- cycl opentyl - 2- met hanesul fi nyl -8H pyrido[ 2, 3-]pyrimdine-7- 5 one (416 ny,
1.5 mmol )Ward/0e266- ani no- pyri di n- 3-yl) - pi per azi ne-| - car boR¢IrimBozwnEH
tert-butyl ester (460 ng, 2.0 mmol) 4pn toluene (6 nL) was heated at 110 C
for -20 hours then cooled to roon1tenperature The solid fornmed was
collected by filtration, washe t ene and dried to yield the

desi red product 4- [6 (8-cycl opeﬁFF M 1498

oxo- 7, 8 dlhhydro pyrldo

7 85 (m 1H) 7 74
- 80 1

21)613 4 f) m  4W)mixBure8f 8{0?1:10My1 szmapﬁqulim)l SP&pmctq{r% 3ijﬂml|§)1%67;( brI r2n H)t |

. r Cycl open
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sol uti ontyﬂ 1[&&%4&)/&%01)@%&1) ifr tokend (Bmil) bhyde@ecbgtrhldd{l?o&zq pyri m di n-
2-yl am no ?, din-3-y

i perazi ne-1-carboxylic aci ut ester (143
mg, 0. 29hom tth:CIO))ledrﬁO qurpapglpem dbe 5ol ﬁwchf@){lﬁwa%%ﬁieﬂeg éﬁ #‘Ef’h HCl gfﬁts
roomte u f or Lt
tenperat maglrpeﬁ rth{? &“agd §1£1 Ptere Hté(ltl)gfc?)(()i ftstdtghcre}%g)(g)léfltdI c?{Iy%lbs solid

was washeg. (‘Iﬁlhﬁir@?@ﬁ&@&@ﬁﬁﬂpﬂﬁﬁﬁﬂnﬂnﬂamam)@yndmy’j-@!l]d)lperazme—1—
8- cycl opent erazin-1

d 2, 3-
d] pyt0 m darboﬁylmldmmrb%}‘ileétﬁf @é%% 1r“|(]§9|84 %&%WM%O[C Anal

ol ¢ 3 g0 SHE NP st A2 By B S 82 1§314 o e gt @
T A T e s s
ylj- gl peKlgl)z/ﬂHbﬂ 4Tc@n t?(ﬂbyf)gémaéﬁb 1t%7r‘¥’ &?pyl? 2%& kﬁ%a&? (g 2H),

8-cycl ohqxs)él gg@et hanesufi nyl - 8H pyri do[ 2, 3-d] pyrimdin-7- 5 one (430 ng,
1.47 nmol’) (n (6-am no-pyri di n-3-yl)-pi perazine-I-carboxylic acid

tert-butyl ester (556 ng, 2.43 mmol) in toluene (5 n.) was heated at 100 C
f or ig hours. It was cooled to ESOMIPEERRY at ure and the solid forned was
col |l ected and

8-cvclopentyl-2-( 5-Diperazin-1-vl—nvridin—2-vlamino)-SH-Dvrido[2,3—d1nvrimidin-7-

one
A solution of 4-[6-(8-cyclopenty1—7—oxo-7,8—dihhydro-pyrido[2,3-d]pyrimidin—
2-ylamino)-pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester (143 mg, 0.29
20 ‘ mMol) in CH,Cl, /MeOH (6 mL/1.5 mL ) was treated with HCI gas at room
temperature for ~3 min. The solution was stirred at room temperature for ~6 hours
then filtered to collect the solid. This solid was washed with CH>Cl, and dried in
vacuo to yield 8-cyclopenty1—2—(5-piperazin—1—yl-pyridin—2-ylamino)-8H-pyrido[2,3-
d]pyrimidin-7-one hydrochloride salt (98 mg, 66%). mp 213-215°C. Anal Calc’d for
25  CyHysN,02.0 HC12.5 HyO: C, 49.51; H, 5.90; N, 15.74; Cl, 13.92. Found: C, 49.64;

H, 6.12; N, 19.23, Cl, 14.20.



washed with toluene then dried to give

4-[6- (8- cycl ohexyl - 7- oxo- 7, 8- di hhydr o-

pyri do[ 2,\80dBjoyxnser di n- 2-yl am no) - pyri di n- 3-y

acid tert 10 butyl ester (105rrg, 14%5. 1H NMR 400 MHz, DVMSO 10.02( s
1H), 8.70 (s, 1H), 8.04(d J 3.0 Mz, 1H), 7.72 (d, J = 9.2 Hz, 1H),

7.44 (dd, J = 9.2, 3.1 Hz, , 3.60 (m 4H), 3.08 (m 4H)
1.6-1.8 (m 10H), 1.39 (s, 9H) FE%&‘@JII:'EE@:)L8cyc|ohexy| 2 (5 piperazin 1 ’

| ] - pi perazi n@crABey@®o39y! i c
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| - car box acl ert- g ester (105 0.21 2 (3 n) at
room t enper at Armeixture of 8-caclobexyl 2vmethanes ey, Sﬂqur,;,q(ﬁngr%p el' Ted at room

tenperature urs dth f I

filtrati 8% (%ﬁ@%&%m@ aﬂggr séggﬁ'%&fl%—%g%éﬁ?ﬁ?gﬁgd%E%dm MeOH wi t h
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salt (40houys. B594s copled tczmé@;mraugﬁgpd @I s]é)hg rrh}rgdg%agél}#ﬁ{e%(%ydr OChl Or ' de

H20: C, 8
25 17. 95W"‘E¥fe% V&@ @@Jeggggf,@ﬁéﬁé% %g/e@y[cﬁl P@%ﬁ%ﬁm&o £8-difhyR%- H 6. 39; N
sul fi nyl ﬁh&o[mrd]ﬁsax{ni’udinm)ﬂwﬂﬂ@*ﬂyﬂdlﬂ-%yiépipesmrwt-lﬂarngyhc acid tert-

S o oPL By e %&L&?ﬁwﬁi@iﬁé&ﬁ%ﬁﬁa&hﬁcfbinii%) S303538005° 3 1

CH2C12 ( 90[7? t ite solid
WO 03/ 06 églé(hFjNals’ 0%%%’/%@0%3& (é or rregﬂ\%aﬂ}g@(dfdf ecli.g(e)‘zcir?’(l};;H ?lllltirgt%ﬁgn and
washed widhh1HR%a0em, UFHN3.08 (Bg4HY 1gi~te8 @, 10H), 1.39 (s, 9H).

cycl opropyl - 2-net hyl sul fi nyl - 84 pyri do[ 2, 3-d] pyri m di n-7-one (0.388 g,

74% . 1H NWVR 8(400 MHz, DVMBO) 9.15 (s, 1H), 8.0 (d, J = 9.5 Hz, 1H), 6.74
(d, J = 9.5 Hz, 1 H, 2. 92(s, 1HXAMPILB-6L. 14(m 2H), 0.83-0.79 (m 2H). 5
EXAMPLE 63 4 [6 (8 cycl opropyl 7-oxo 7 8-di hhydro-pyrido[?2

3-dl pyri g é{ﬁc{bhgxwﬁm-&%raﬂmtl &i-pyridin-}ViaminoeB8bizpyriiol 2.8 alipnoimitline7-aci d

tert-butyl ester A mxture of
8- cydboproogyl - 2- met hyl sul fi nyl - 8H pyrido[ 2, 3-d] pyri m di n-7-

HCI gas was bubbled through a solution of 4-[6-(8-cyclohexyl-7-oxo0-7,8-
dihhydro-pyrido[2,3-d]pyrimidin-2-ylamino)-pyridin—3—yl]-piperazine—l-carboxylic
acid tert-butyl ester (105 mg, 0.21 mmol) in CH2Cl, (3 mL) at room temperature until

a solid was formed. The mixture was stirred at room temperature for 6 hours and the
20  solid formed was collected by filtration. The solid was hygroscopic. It was

recrystalized from MeOH with addition of a few drops of water to yield 8-cyclohexyl-

2-(5-piperazin—1-yl-pyridin—2-y1amino)-8H—pyrido[2,3-d]pyrimidin—7-one

hydrochloride salt (40 mg, 35%). mp: 228-230 °C. Anal Calc’d for CyH»N,02.0

HCI 3.5 H,0: C, 48.80; H, 6.70; N, 18.11; Cl, 13.09. Found: C, 48.88; H, 6.39; N,
25 17.95;Cl, 12.88.

EXAMPLE 62

8-cyclopropyl-2-methylsulfinyl-8H-pyrido[2.3-d|pyrimidin-7-one
A solution of 8-cyclopropyl-2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-

one (0.5 g, 2.1 mmol) and 2-benzenesulfonyl-3-phenyl-oxaziridine (0.84 g, 3.2 mmol)
30 - in CH,Cl, (5 mL) was stirred at room temperature for 20 hours. The white solid



one (388 ng, 1.56 mmol) and

4- (6-am no-pyridi n-3-yl)-pi perazi ne-1-carboxylic acid 10 tert-butyl ester
(462 ny, WO®3emBg in toluene (5 nL) was heated at 100 C from/Ie®/deoisrs. |t
was cooled to roomtenperature and tfg solid was collected by filtration

and washed with toluene and dri ed to give

4- 6- (8- _
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e R X NCE P VIR LA 1

3-dl pyrimdin-7- 20 one HCl gas was bubbl ed through a sol ution of

4-[ 6-(8-cycl opropyl - 7- oxo- 7, 8- rido [2, 3 -d] pyrimdin-2-yl
am ne) -pyridin-3 -yl] -piperazi %M%r%’oxyl ic acid tert-butyl ester (96
ng, 0.21 rr1VDI) |1n CHZClZ (5rrL qias forned.

The mi xt fine-(y o 10%Q-7 SsiiR 2 e | SHTHE- 25 sol i d
Lg;lrjrgd S1E9 ér 589kl 1353 Ité}[lb eg@@shed vmth CI—|2C12 then dried in

8- cycl opr opyl A&n{xﬁ&rpbﬁ&l’c&zlnprdpyyﬂqmmylmlﬁng SH-ami¢R]$-3gHipyrimidin-7-
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-77 r ono cycl opent ridin- yl dj. am rido[?2
3-dl pvri m)nilsnIt?&vasmoleAtcprroo)ﬁ/mte@‘Pp@ratur%%nd the sohd was co 1ectec{|b}2 ﬁ18rat181¥ (9 [

6-B 8- th i di n-7-

Car0 o, weshe il lufns T BHAPRFAYE AUBYHILRORYIRL R0 T8 BB, O e T2008

(5 m) W? hg[gtge&jpﬁqmﬂ(ﬁﬁlzgzlmﬁromeghﬂm-SFyﬂ—pmdramhef-b-lcanbdXYlFS’OWl ©d-ing was
e

col | ect

by filtrat hed with tol hot
ot hanol bandestcr @6t 451 8 YW 6ed Mt bidaqup 37 . T80, 687 6 1Hf], "0

o pyo1 adr D @ HESy s DN SY QR opd i BT W= 93 Hs L0628 4, g o

C17H17N60393 1%9 380 (bH.41), 2.05 (B4, 480, D80 (rﬁplﬁh)dl 3@(s D020, 14 20: N,
21.04. 10 EXAMP
6.1 Hz, 2H), 098 (br, 2H).

EXAMPLE 64

8-cyclopropyl-2-( 5—piperazin—1-Vl—pvridin-Z-Vlamino)-SH-nvrido[2,3—d]pvrimidin—7—

20 one ,
HCI gas was bubbled through a solution of 4-[6~(8-cyclopropyl-7-ox0-7,8-

dihhydro-pyrido[2,3—d]pyrimidin-2-y1amino)—pyridin-3-yl] -piperazine- 1-carboxylic
acid tert-butyl ester (96 mg, 0.21 mMol) in CH,Cl, (5 mL) for a few minutes until
solid was formed. The mixture was stirred at room temperature for 18 hours and the

75  solid formed was collected by filtration and washed with CH,Cl, then dried in vacuo
to give the desired product 8-cyclopropy1—2-(5-piperazin—1-yl-pyridin-2-ylamino)—8H-
pyrido[2,3-d]pyrimidin-7-one as its hydrochloride salt (83 mg, 85%). mp >300°C.
Anal Calc’d for CioHoN70. 2.1 HCL. 1.5 H,0.C, 48.87; H, 5.63; N, 20.99. Found: C,
49,23; H, 5.53; N, 20.68.



6

Br onp- 8- cycl opentyl - 5- et hyl - 2- (pyri di n-2-yl am no) - 8H pyri do[ 23-dl pyri m din
- 7-one Awvpiogiex286 of 6- Bronp- 8- cycl opent yl - 2- net hanesul f i ®girABo@OIvY| - 8H-
pyrido[ 2, 3-d] pyri m din-7-one (370 ngy71l.0 mol ) and 2, 6-di am nopyri di ne
(163 ng, 15 1.5 mmol) in toluene (5 n) was heated at 120 C overnight. The

solid formed upon cooling was cof gy filtration, washed with tol uene
and sonicated in hot MeOH After filtration the solid was driedfurther to
gi ve the_d S .

pyri di n-95 L. LR Py

[2, 3-d] pyrim gkxﬁn&urewe Kr&aorsgc c&pa%yl 2¥meth?r%31eﬂlf16y]2%®yndaﬂ26 d for
C18H19Br N6O 0. 2 H2O C, 20 51.61; H, 67, N, 20.06. Fi)und C 5 .42; H,
4. 44: N, dipyrigidin- Em@ﬂgng 19 @ﬂ}@@,ﬁndﬁw giaminopyridine (164 mg, 1.5 mm

et hyI 2- met hane n Q| Y T&adineool ed (0 C,
Cce idt hin Ee&? o ﬂng hgé;t% %{) erﬁt )E})Izovérrg%lﬁ FI'h%‘thd‘fo?m@&‘ﬁpon ng

met hyl sukfagoylleciid- tayfildadm washddowith rolaéne; thenneni¢Bedindiot iieftr@ohansl ) in 25

(NCPER)  (ediagiveiectertas Jrocch - Rroma ey oRAS P RO S B Bact | on
m Xt ur ecggaﬁ rﬁfoﬁ 5 Byt Sgﬁu‘? Bhe 8103 m %L%%)eéiﬁﬁ L0007, XA €08 faour ed into

aq. NaH (sa ura tion, 100 and extracted three tinmes with

di chl or oRIHENEOBB @ 50189 Ho#.27)N, ZKhed. olFagmdl €, F0&IE 4R N, 2d®i ned and dri ed
over magnesi um sul fate. Renoval 30 of the drying agents and evaporation of
the solvent gave a dark orange oil which was WO 03/062236 PCT/ | B03/ 00059

- 78 g¢br omat ogr aphed on silica geEXAMPLE®OW t h an et hyl acetate/

di chl oronet hane gradient to give
8- cycl opglmds-eyEpentylnR R ' pymmidiim- 7- one as
a white powder. Recrystalization from di chI ororret hane/ hexanes gave white
needl es Zt®e56 g, 11.1 mmol ). rap 174-176 C (uncorrected); 1H NVR 5(400

MHz, CDC13) 5 y/ 1 T . 3.36 , 3H),
2.68 (q, L 4 P§ %18“ tbhmols- Cﬂ@(‘rﬁ]‘ @‘ﬂ)e&a‘g‘%fg"%%(ﬁmﬁwﬂap 1. 071 80
g- m . (]).gg anw[%&&%gﬁ?dlﬁmmﬂsm mg, 1. O(Iﬁmﬁl)ﬁlnﬁli O-Bgminpyr{ 163mmx22 (M +
c OXV
ot hotd) - 2wy suploghg B0 B DeaeRt 20 G PP EN: Toe sold fgpaschypop
suspensi QiR @Q@é&f@bﬁﬁ%‘&'fﬂ@aﬁcﬂl?w@ﬂmd%iﬁl {5Fhe af@%6radadteddinhioeMRIO) i n
After filtration the solid was dried further to give the desired product 2-(6-amino-

pyridin-z-ylamino)-6-bromo-8-cyclopentyl-5-methyl-SH-pyrido[2,3-d]pyrin1idin¥7-
one (39 mg, 9.3%). mp: >274.6~276°C. Calc’d for CigH;oBrNgO . 0.2 H0: C,
20 51.61;H,4.67; N, 20.06. Found: C, 51.42; H, 4.44; N, 19.87.

EXAMPLE 67

8-Cyclopentyl-6-ethyl-2-methanesulfonyl-8H-pyrido[2,3-d]pyrimidin-7-one

To a cooled (0 °C, ice bath) solution of 8-cyclopentyl-6-ethyl-2-
methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one (5.0 g, 17.28 mmol) in
25  dichloromethane (25 mL) under nitrogen was added m-chloroperbenzoic acid
(MCPBA) (7.4 g, 30.0 mmol). The cold bath was removed and the reaction mjxture
was stirred at RT fof 3 h. The reaction mixture was poured into ag. NaHCO;
(saturated solution, 100mL) and extracted three times with dichloromethane (300 mL
total). The organic layers were combined and dried over magnesium sulfate. Removal

30 of the drying agents and evaporation of the solvent gave a dark orange oil which was



THE (10 nl), under nitrogen, was added 2-ethoxyethanol (113 1.2

The reaction mxture was stirred at RT for 30yn1 n. To 'Ehis %g;(tu.re5 ol
8- cycl opewDyBA&23¢ | uor o- 2- met hyl sul fanyl - 8H pyri do[ 2, 3-d] Wtﬁlmazﬁonw’?- one
was added. The reaction 15 mxture s then heated to reflux and stirred
ov;ar ni '?htj Thﬁ cogl ed solution was y)%Denched with water (25 nlL) and
extracted with ethyl acetate (50 The

R S ercee] BbionE WG el GG PR st RS o o
ayer was dried over m I%q:yr? f ent
evapor at'P&edt CXCE gﬁgﬁﬁﬁgavgﬁ%h {’/sgl} oW ol | yﬁhol’lg3 &]\?ggﬂﬁdé?gg&eggrgpﬁegngo
gn(:; IC: BB@‘K?@% c%bc%ﬂé%dﬁys&ﬂmaﬂoﬁﬁbm dldﬂeﬂomwianh/éﬁzms gavedwhitg neeglegi ve

et hoxy- eB3tféxgy )l 1 2-mmphyme (7l " Capngsyrectsd) 2H§V%ﬁ%§ﬁr4p9%ﬁlﬁ CPGRE as a clear

1y, . cusEResth (e oy, RSP i A gods, S8 AT B At 0 Ty

g 58 (q 2§0§2Q(B‘FQH§|'Q162 1519(m (1151;) 6%189 (B41H),2572- 168 28y 1H2.126.@. 03 (m
;DPbI 9J1- 8 o (nh 25 1.20 (t, J=8.0 Hz, 3H); M
( +) J=g5D (zMH)): @@@Pﬂ?@gﬂ\@ p%entyl 6 (2 ethoxv ethoxv) 2

nmet hanesul fi nyl - 8H pyri do[ 2 3-d] Vyr| m di n-7- one To a solution of

8- c_ygl Fgegt éi - 6-(2- St hoxv- et hoxv% - rret h\é/l sul fanyl - 8H 30

pyrido pyrimdin-7-one (2 mol ) in chl f

added WO 03/ 062236 PCT/IBOS/ 00059 -79 ) orotorm (5 L) was
2- benzengghiciopan ey -2k yl-pt uaiil, :

m xture was stirred at RT over ni ght under nltrogen The sol vents were
remoled 884 the crude product was chromatographed on silica gel, eluting

with a 5% netfggqlsi2hfivh of fsEiBhSifiéx@Iengriativerdl, 605 gil\dispersion) in
8-cycl opentyl - g (2- I%t hoxy- et hoxgl? 2- rrg?ha%esul f| Og P !

8H- pyr i dBHE, (30 djlpywider ditrogen.omes added2-ethoxyethanol é%omﬁgl 29l 88y 11 R

33( 208 W%g@ﬁ%éarggva?sfét&rﬁd 2}%%&163%11( EI? t@%x@r@@'@c%eﬁt@l -61H) , ) g 23 (t,
3H), 2. Zﬁugrolzg-nfefﬁyls?iﬂﬁmylzfﬂ-lfpynao@@ tﬂ]lpiyrlﬁh&d)m-ﬂor&?kvas ded.iRhezgyc H)t1o11 7 151( 64

(m 2H), 1.21 (t, J=6.
Br omb5 8 mixture was then heated to reﬂux anc{vs%rre %Efgrmglkt o%%ls)olutljog “EXAI\/PL E 70 6

g{f:og ff’gtgfé § &Tﬁﬁ@ﬁ%& i n(}f‘) SR LRMhR WRR afyNadetatd }SMUL).dibe oBeagicani no-

layer was subsequently washed tw1ce with aq. NH4C1 (20 mL each) and brine (20

mL). The organic layer was dried over magnesium sulfate. Removal of the drying

agents and evaporation of the solvent gave a yellow oil, which was chromatographed
20 - on silica gel eluted with an ethyl acetate/ hexane gradient to give 8-cyclopentyl-6-(2-
ethoxy-ethoxy)-2—methylsu1fanyl-8H-pyrido[2,3-d]pyrimidin—7—one as a clear oil (289
mg, 0.83 mmol). 'H NMR §(400 MHz, CDCl3) 8.52 (s, 1H), 6.77 (s, 1H), 6.04-5.95
(m, 1H), 4.16 (t, J=4.0 Hz, 2H), 3.86 (t, J=4.0 Hz, 2H), 3.58 (g, /=8.0 Hz, 2H), 2.59
(s, 3H), 2.34-2.25 (m, 2H), 2.13-2.03 (m, 2H), 1.91-1.82 (m, 2H), 1.71-1.60 (m, 2H),
25 120(, J=8.0 Hz, 3H); MS (APCI +) 350 (M+1).

EXAMPLE 69

8-Cyclopentyl-6-( 2-ethoxv-ethoxv)-2-methanesu1ﬁnvl-8H—pvrido[2,3-d]nvrimidin—7-

one
To a solution of 8-cyclopentyl—6-(2-ethoxy—ethoxy)—2-methy1sulfanyl-SH-

30  pyrido[2,3-d]pyrimidin-7-one (289 mg, 0.83 mmol) in chloroform (5 mL) was added



6- Br onp- 8- cycl opentyl - 2- met hanesul fi nyl - 5- net hyl - 8H- pyrido [2, 3-
dlpyrimdin-7-one (1.0g, 2. 7muvol) and 5-(4-nethyl-piperazin-1-yl)-pyridin-2
15 yl am n®0(0208R23¢, 7.7 nmol) were conbined in tol uene (3POTAB)3/0nEDer
nitrogen. The reaction m xture vvas_lg_ated to reflux and stirred for 4 h.
The reaction mxture was cooled to and filtered. The solids were washed

Vel ow phhaBRoEsRnAEs Phteg oRarisiRe feL, 880 G it} Tréckacd AyRgiucs 2. o
500 (1004ns ditH:dIMRRA( é@@nl un&@@ﬂta)geﬁOrﬂelsomnfho;veﬁdm(mveampd tige gudg s, 1H),

8.10-8.09 (m 1H), 7.89 (d, J=0.10 Hz, 5.97-5. 89
(m 1H), pi®dsat- \&SBﬂhrc(ma,tomhed@IB%h@Ed} e(lliﬂngmh 2 5%226 angy- eflmjf

2.83-2.82 .
1.81-1. 7%"“%3&?/ h?E%ﬂe gr"‘f‘"’é‘ﬁ °1g‘e‘§g @%%B%ty?gﬁg &%g%{g%éy%%%é%ﬁ%us%ﬁ\lw 013. 00
EZ (7)9]5 658H§&}91d@f’2 bidinG- oﬂé”asﬁ’cleh 0ib(216 mg\p.564nmdl). TONMR 530043, 76: H,

MPLE 71 t 1l eth
vi nyl ) - 5Mi,IGDCIR) §.84 (s41Hirth§A (S|s)1¥I &ig-ﬁgl(myléll 6%% (glxj?/r"‘é) Hz, 2H),

5! br oro- 3oy bss 0t T 4By [ PreviA 2302 5 & SRR 2o thooRfiatiRd W (h

net hyl - pb%f(ﬂ%lzﬂglrm -) :8BY(fnl, dH,- 127 Wil e (0 PHRH- Ayt B[ 2X3- HDpMS i di n- 7- one
(266 30 ny, and tetrakis(triphenyl phosphi ne) pall adi um{(0) (61
my, O. 053%’:*—)355111\@‘81)062236 PCT/ 1 BO3/ 00059 -80 and the atnosphere

repl aced with argon. Toluene (5 m) was added foll owed by
tributyl-(1-ethoxy-vinyl)-stannane (289 r% 0.80 mmol ). The vial was heated
to 110 C and stirred for 12 h. FXAMEEEtVon nixture was diluted with
chloroform (25 m) and adsor bed onto silica gel Chrorratoraphl
puri fi cato-Bronon8-sy¢lopanty 2 Armgthylpipg yD-pyrdipeaylaminglant ) gave

the 8-cycl open -6-(1:et hO);y Vi nyI) 5- et hyl - [5 (4- et hyl - pi perazin- |
-yI)-pyriM@ﬁi&@é@—gﬁﬁ—%ﬁg ido [2,3-d] pyrimdin-7-one (237 ng, 0.48
mol ). M (APG@. B}onﬁﬁﬁ cgr%bentﬂoﬁ)netlﬁiié&ﬂnﬁd-&m&h&b&HyﬂyrﬂoE§2yitI opentyl 5

met hyl - 2- f 5- (4- et hyl 6{)I perazin-1- - pyr 8H pyri dof 2

3-dl pyr i ni]pyrmidireAend 6l.0g, S?@’(rgmpl)rangfj -(4- methyl-plpera%/mai-ylg| pyr1d1n -2-

8- |
o ooy A L% e 7 Mol Wik dantsified ibfbruga Crd AryTBldbbhivggen. The o0 o
0.48 mMmbiction nsiklues WhohdmdEortHunmsl stitiea dorty/blrBganactioh orikgiee Was M et her eal

solution, cogle(gl to RT and filtered. The solids were washed with additional toluene (25 ml

total) and dried in vacuo to produce a yellow powder (338 mg, 0.78 mmol). mp 278-
280 °C (dec.); MS (APCI +) 498, 500 (100); '"H NMR §(400 MHz, CDCl3) 10.71-

20  10.64 (m, 2H), 9.01 (s, 1H), 8.10-8.09 (m, 1H), 7.89 (d, /=0.10 Hz, 1H), 7.52-7.30
(m, 1H), 5.97-5.89 (m, 1H), 3.87-3.84 (m, 2H), 3.53-3.50 (m, 2H), 3.22-3.09 (m, 4H),
2.83-2.82 (m, 3H), 2.60 (s, 3H), 2.21-2.15 (m, 2H), 1.94 (br, 2H), 1.81-1.78 (m, 2H),
1.62-1.60 (M, 2H); Anal. Calc’d for C3H,sBrN;0; 3.00 H20 1.65 HCI 0.60 C,;HsOH:
C, 43.70; H, 5.74; N, 14.74. Found; C, 43.76; H, 5.79; N, 14.39.

25 EXAMPLE 71

8-Cyclopentyl-6-(1-ethoxy-vinyl)-5-methyl-2-[5-( 4-methyl-piperazin-1-yl)-pyridin-2-

ylamino]-8H-pyrido[2,3-d|pyrimidin-7-one
A 6-dram vial was charged with 6-bromo-8-cyclopentyl-5-methyl-2-[5-(4-
methyl-piperazin—1-yl)—pyridin—2-y1amino]-8H-pyrido[2,3—d]pyrimidin—7-one (266
30  mg, 0.53 mmol) and tetrakis(triphenylphosphine) palladium(0) (61 mg, 0.053 mmol)




m, 4.0 mol). The reaction m xture was stirred at RT for 12 h. The

sol vents were 15 evaporated and the residue was dissolved in ethanol. The
et hanol wa® 08063266 ated to give PCT/IB03/00059
6-acetyl - 8-cycl opentyl - 5- net hyl - 2- [ 5 4- met hyl - pi perazin-1-yl)-pyridin-2-
yl am no] - 8H pyri do[ 2, 3-d] pyri m di n-7-one (239 ng, 0.52 mmol ). M5 (APCI +)

462  (M+1, 100): 1H NVR 8( 400, NHz 0 1H), 8.1
(m 1H) and 7h68§2'nf) éf:r? Fﬁplaféf} with am%%‘@ rﬂ%v@% aﬁH&d f%ﬁ))we@bQ |(_l)S H) .

3. 54- 3. ftihbﬁ —(ﬁkﬂloxﬁvﬁx?l)@arﬁaﬂé(%mmébm , moY3TRe 8121 Wm h@p@ﬂ tole3 (s, 3H),

2 38 o I i b B A

1.60-1. 5¢ ml. stiztejl-foratah.. t@aﬁ@tlen myxtuee s pRdikped With 017 2oHs0H: ¢

53.50; H E XANPLE 73 (1
{6 18 qfé‘ﬁ?i?Fg o s Proghic pppai it ol pel FN““"Z?%”E dof 2, 3. 25

dl pvrsi m glbpand] ¥ 1@ATEA!gridienttiave Sheys }:yd]lypanql'lfﬁal(lﬁetbgw yingBr

tert-butyl ester A 6-dramvial was

1- [ 6- ( 6- Br@rmeBykyipropant-y)-Dyrdoc iyl aﬁ*?n%lxgg'}z’yé‘aaﬁzr?y‘?ﬂp&“““dmg one
2,3-d dii N2 | O Y OO o ban .
R Rt e e R et

tert-but and tetrakis(triphenyl phosphi ne)
pal l adium(0) (75 ng, 0.065 mmol) and the atnosphere replaced with argon.
Toluene 30 (5 m) was added foI%%% dributyl-(1-ethoxy-vinyl)-stannane
(352 ny, 0.97 WO 03/062236 PCT/ I 005 -81 mml ). The vial was heated

- i i

to 110 C and stirred for .12 h

chl or of OM&M% : gr ap

IOU“%O cagioi RBB3 lilRAingi8in-1-6/d or of or n1 2- propanol + 1% EA gradi ent) gave
(1-{ ;gg%r_o[ﬁéﬁr)l}%ig_gl—et_hoxy vi ny 8- di-hydr o- pyri do
[2, 3-d] Py nildiarsoBitipnyf rWﬁl@per}Sylr*? - ﬁthgxm"}nywﬁlf’ﬁygéﬁsé“’ tg%la)r/bam o aci d
tert-but est e 32317/@1,0A1|8C| +) 576
(1, 2obperiBirg B2 Rt AR g Slp R B tmBng Gob e, OFF

pyri di n- g1 aﬂd,mﬁ)rﬁy((slm]pmtyﬁddﬂ -hydrdgeh chBEidpy2 Mj@fige@sa Wﬂi?‘rpdl n- 7- one

10 To a sol ution of
(1-{6- [sndy}é' D opReiy Thegepotion iy YRRgiredeat R foy 12 5. Thesojvegts were

di hy lieckitRand? Wh ted t
oyt b1 RS el BRSO ol S B 584 B 0,68 ol ) i n

chl or of orgme(diactﬁyl &mlq@dg&ﬁhy@hyﬂg%ﬁ (‘bme&ﬂlﬂé)e(azlﬂvﬂ'é’ﬂ)ﬁ&fr@éﬂ 250l ution, ' 2.0
rsT1 ol vgn? s %)éo]éﬁ é?@dslaii’a (il e Wa% bg’gssof)l\)!qulsr(%l)g}ﬁ%ﬁ% The
(M+1, 100); 'H NMR §(400 MHz, DMSOgs) 10.83 (m, 2H), 9.00 (s, 1H), 8.1 (m, lH),
7.88-7.82 (m, 2H), 5.89-5.80 (m, 1H), 3.88-3.85 (m, 2H), 3.54-3.51 (m, 2H), 3.23-
20  3.11 (m, 4H), 2.83-2.82 (m, 3H), 2.43 (s, 3H), 2.34 (s, 3H), 2.23-2.11 (m, 2H), 1.93
(br, 2H), 1.81-1.77 (m, 2H), 1.60-1.59 (m, 2H); Anal. Calc’d for CpsH31N7O, 2.70
HCl, 1.05 C,HsOH: C, 53.50; H, 6.63; N, 16.12. Found: C, 53.45; H, 6.47; N, 15.85.

&ci d

EXAMPLE 73

(1-{6-[8-Cyclopentyl-6-( 1-ethoxv-vinvl)-S-methvl-7-oxo—7,8-dihvdro-pvrido[2,3-

95  dlpyrimidin-2-ylaminol-pyridin-3-yl}-pyrrolidin-3-yl)-carbamic acid tert-butyl ester
A 6-dram vial was charged with {1-[6-(6-bromo-8-cyclopentyl-5-methyl-7-
oxo-7,8—dihydro-pyrido[2,3-d]pyrimidin—2—y1amino)-pyridin-3-yl]-pyrrolidin—3—y1}-
carbamic acid tert-butyl ester (379 mg, 0.65 mmol) and tetrakis(triphenylphosphine)
palladium(0) (75 mg, 0.065 mmol) and the atmosphere replaced with argon. Toluene
30 (5 ml) was added followed by tributyl-(1-ethoxy-vinyl)-stannane (352 mg, 0.97




15 The et hanol was evaporated to give

6- acetyl - 8-cycl opentyl - 5- net hyl - 2-[ 5- (4- net hyl -

pi per azi rwb-oglo§22p/r i di n- 2-yl ami no] - 8H pyri do[ 2, 3-d] pyri m aicCmABewesy 239 ny,
0.52 nmol). M5 (APCI+) 487, 391, 27& (100); 1H NWMR S(400 MHz, DVSOd6) 8.98
(s 1H) 834(br 2H), 7.78-7.73 (m 2H), 7.51 (br, 1H), 5.89-5.80 (m

3 34 ( s m@]q;f) The 5?311 yas Bea%?ff ti]ﬁ?“%ﬁqu@ Eé}qg?h( Fhe iﬁcﬁgﬁ'}mxtgre%s( ; ) ?"H) ,

1 80 1. 7§11l&gaow?tg%hlo}of6ﬂm éHSS& gdﬂgoaaiﬁébec}:(ﬁm% silicakel. ffhrdmntogizptl-tQQN722,492. 10

68. N 16.45; O -
FoundI Cpulﬁﬁbaﬁ@'n omsiliga gd (chlorofgrrm/g-prqpanol -[—LQO/%‘EA\I g@éwpé%ayg(%{(g; sm 8 cycl
t AR AT
penty ?§¢§0 )%'ﬁ:@ q)ﬁxo 2v1§y - -yl‘l fa'y%gsg @Mh&&o%ﬁf&b?)’ﬂd“}ﬂyﬁﬂldlﬁ

, Yl am no din-
6- Br o410~ 8-yGatfinOPSYYidth -32y1wyh@nem9 g:i)mwbaﬁummdrt-mﬂylpqstara@ap/ellw
d]pyrlmd|n7one 2.50 ;35%{84 \)‘g{ﬂgg , 5, 6-tetrahydro-2H
[1, 3'] bi polid @PAyig, @IWQDQMS@(AH@I'E 7oy ke %’ﬂbl ned in toluene (10.0
m ) under nitrogen. The reaction m xture was heated to reflux .and stirred
for 4 h. The reaction 30 m xture_was cool ed to RT and filtered. The solids
were washed with additional WO 0BX@@dBBE 7$CT/ | B03/ 00059 -82 tol uene (75 nl
total) and dr| ed in vacuo to _produce a yeI I ow pOV\KngeI’ (5661 .13 mol).

3 : O=ge~(s, 1H),

1H), 7.46 (d, J—73Hz 1H),

: 365360(m 1H), 3.53-3.51 (m 2H)
2. 88@ 83 (m T%Ij)s,omfﬁog &Zl-({&[i&%’y&lop&tﬂl% -(IbethoRHyinyl)-Biethy8T-okm7,.5H) |,
1.59 (m 3H); for 023H27Br1 602, Q‘E)ézbdgﬁo C. 54.43; H,
5.54; N, djl@'dﬁﬁpylﬁ?tﬂﬁi\,a*d]mmlsmll@z-ylmns]'Q@ldlm‘ -ylj@ygsli CRbaRiGs

A L s PR e ik T
6- dr am Viclori#8$2 M@chaedl soluitfon62 Dmalib.08rmyl | Breragtioneikimre yds siayedRts 5 6-
E gt gagfgg;% f%ql;til[zm The g?l:@gr{t%%/g;err%’lap@atgé H%%;’r%%alben\%gs %sso?vedpx thgol
ot roapher B BRF B A CLRR ko BRI BT Lo e, ?‘?#“ﬁﬁh?ls&e&“ﬁy
tributyl mlierﬁlﬂm;(}y)—pymmm}ﬁamm@éﬂﬁ psatt@[zxg d]wrgaldmﬁoye (39182 wa

mmol). MS (APCI+) 487, 391, 279 (100); 'H NMR $(400 MHz, DMSQOqe) 8.98 (s,

1H), 8.34 (br, 2H), 7.78-7.73 (m, 2H), 7.51 (br, 1H), 5.89-5.80 (m, 1H), 3.98 (br, 2H),

3.62-3.51 (m, 4H), 2.40-3.23 (m, 2H), 2.44 (s, 3H), 3.34 (s, 3H), 2.25-2.20 (m, 2H),

20 2.16-2.13 (m, 1H), 1.93 (br, 2H), 1.80-1.78 (m, 2H), 1.61-1.58 (m, 2H); Anal. Calc’d
for CauHaoN;O,, 2.10 HCI, 2.85 H,0, 0.45 C;HsOH: C, 50.16; H, 6.68; N, 16.45; CT,

12.49. Found: C, 50.37; H, 6.90; N, 16.45; CI', 12.61.

EXAMPLE 75

6-Bromo-8-cvclopentyl-2-(4-hydroxy-3.4.5 .6-tetrahydro-2H-[1,3'Ibipyridinyl-6'-

25  ylamino)-5-methyl-8H-pyrido[2.3-d]pyrimidin-7-one
6-Bromo—8-cyclopentyl-2-methanesu1finyl—5-methyl-SH—pyrido[2,3-
d]pyrimidin-7-one (2.50 g, 6.76 mmol) and 6'-amino-3,4,5,6-tetrahydro-2H-
[1,3Tbipyridinyl-4-ol (1.96 g, 10.13 mmol) were combined in toluene (10.0 ml) under

nitrogen. The reaction mixture was heated to reflux and stirred for 4 h. The reaction

30 mixture was cooled to RT and filtered. The solids were washed with additional



heated to 110 C and stirred for 12 h. The reaction m xture was diluted with
chloroform (25 m) and adsorbed onto silica gel. Chronmatographic

puri fi catworsoe23si | i ca gel (chloroform 2-propanol + 1% ERCEABEH/®NI9Y) gave

t he 6-brono-8- cycl opentyl-2-(4- hydr@Ey 3,4,5, 6-tetrahydro-2H |

1,3 ] bipyridinyl-6"-ylamno)-5 20 t 8H-pyr|do[23d]pyr|mdin7one

¢ pentyl 95 eea(ﬁf’ﬁiwﬁné G vt e e esid fefioy el BOOMEL L 1y © Acetyl ©

yl am no)z a- {Affﬂﬂ- u@@[séﬁmﬂzpymo MIQNMRW MHzTBMS@ﬂd)dOI%r(S,of

8- cyclopent 1- et hoxy-vinyl) - 4-h drox% 2]5 9 tgoq%ro 2H [
1,3"]bi pyH) 6196)([3 -16); &Déll(m ribl))r'583réd Hy‘9—3 49 Y @]H:?y i - one
255 , | | d d 2 M
(et her cai 588 i [h 474 Q1.3 °€%5%5Iﬁ%ﬁ¥%%@?é§%f B B rroa a

o 1z gs3ﬁ762§8>bYezH)S1w1es1emm)awa 1a481(rh,{83)r dsald Gelciwhordi ssol ved i n
et hanol ?’Z} 30 et hanol was evagorated to

6- acet y| CRIyRNgRn0¢5 TR0 4 A48 dy3- 54N 51%5@\6%%?1(%’25213%4 PE7/338D%/ 00059

-83 tetr gggro 2H [

1,3 ]b| p? i nyl -6' -yl am no) - 5-nmet hyl - 8H pyrido[ 2, 3-d] pyri m di n-7- one (213
ng, 0.46 mvol). M5 (APCl+) 463 (M1, 100); 1HNVR 8(400 MHz, DWMSO-d6) 10.90
(br, 1H) 9.07 (s, 1H), 8.19 (s, %%PLE% (br, 2H), 5.91-5.89 (m 1H),
3.77 (br, 11, 3.62 (br, 2H) 3 B 2,58 (s, 3H), 2.40 (s, 3K,
2.30 (br, 5 1.98 ‘ ) 3}r. Calc'd for

’ N, 13.75. Found:

8-cyclop - - 0XO- dl pyrim = 2-
yl ami no) - pyri m@d&nyVMwaﬁqmr@dlwlélaﬁ%WwﬁcCYﬁ]@ipﬁnW ﬁ""%&ﬁﬂxygs‘g%’%' 10 A

sol ution of 4-(6- g I vert-butyl
ester (Gieﬁli?ﬁydr% ngﬂr%ﬁ:)lgwl?ﬁé%%%%@gg %ﬁﬂ}&gﬁ ?ﬁﬁ%é d] nﬁgid%neZn St ark
gpgar at ug,ne (31{6 i, f@)t63TIBﬁlob%H ¥eskis(eipheeylplkosghinb)epal latien (@Y (78 mg ubsi ded

r ono- 8- cycl opén

2- met han@0@Bfrmygl) agd ﬂ@taFWPSI@PFe@PI?GRS][ withargppy TPIPRT (3L §as '(adﬂ%} ny, 1.89

iy 1 gt e B P B S O or 3 b The
reacti on hghedd W Bl(WiBatmlned fant h dThsaotéh mixtee was didsedatith (100 m) and
the or garclzlhﬁ)rcl)f%%/rg r(ZSV\%f) a\?ﬁsagsorbgg onto \Miitca gel( &gromatographlc purification on
silica gel (chloroform/2-propanol + 1%TEA gradient) gave the 6-bromo-8-
cyclopentyl-2-(4-hydroxy-3,4,5 ,6-tetrahydro-2H-[1 ,3'Ibipyridinyl-6'-ylamino)-5-
20  methyl-8H-pyrido[2,3-d]pyrimidin-7-one (255 mg, 0.52 mmol). MS (APCI+) 463,

491 (M+1, 100).

EXAMPLE 77

6-Acetvl-8-cvclopentvl-?.—(4—hvdroxv-3,4,5,6—tetrahvdro-2H—[1,3']bipvridinvl—6’-

ylamino)-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one

25 To a solution of 8—cyclopenty1—6-(1-ethoxy—vinyl)—2—(4~hydroxy-3,4,5 ,6-
tetrahydro-2H-[1,3']bipyridinyl-6'—ylamino)-S-methyl-SH-pyrido[2,3-d]pyrimidin—7-
one (255 mg, 0.52 mmol) in chloroform (2 mL) was added hydrogen chloride (2 M

ethereal solution, 5.0 mL, 10.0 mmol). The reaction mixture was stirred at RT for 12

h. The solvents were evaporated and the residue was dissolved in ethanol. The

30 ethanol was evaporated to give 6-acetyl-8-cyclopentyl—2—(4—hydroxy-3,4,5,6-



mL total). The organic |ayer was dried over magnesium sulfate and the

sol vents evaporated. The crude product was subjected to chromatography on
silica gewoandeé228é uted with a chl orof orm 2- propanol gradi @ctr/IBes/@dive
4-[6-(6-brono-8-cycl opentyl -5 20 -

met hyl - 7 oxo- 7, 8-di hydr o- pyri do[ 2, 3- d]pyrlmdln 2 yI am no) -pyridin-3-yl]-az

epane- ox id ¢t J Vi Wi} 0. 82
Rl e e e £ L
8-cycl Op&{&t(zb Al 6z163ﬂnﬂb9lmqnmﬂﬂﬁsl(w |ldD):| HWM(%@)MHMH hyl -8H 25
Ryrido[ 2, 3-dl pyrim di n-7-one Hydrogen chloride ga P%Bled rough a
soI ut i onDMSOkue[)ﬂo@G(br d ki BO7 ESyl:Hb%eW( 1 1B), H*egtll{gr’ Zﬁ)oig 'g g B dr o- pyri do
[2,3-d]p mR) Calr acid
ort- butdr But U ce G 160 10 thiordD 2o BREPORNS UF ERORRIE T e
sol vent sq ‘9@115869(‘1‘1@5‘191)31 gsl (lﬁan) hnal. &ileld dom@sHiNs O alt. E@Cyﬁ[g(h @86et hanol (5
m.). 6-Brono- 8- ycIoentI-2 (5-[1,4]diaze J % i n-2-ylam no) WO
03/ 062236HEHT/C, B0300H0%ES3; Ngl B rhauag) C %@ﬂiﬁ I‘g E’Jﬁgyn ni di n- 7- one
hydrochl ori de salt was collected as a yell ow powder (44 ng, 0.089 mmol).

M6 (APCl +) 499, 501 (M2, 100); 1H NVR S_ (400 MHz, DVSO-d6) 8.84 (s, 2H),
8.13 (s, 1H), 7.66-7.64 (m 1H), XAMPhEég)(m 1H), 5.86-5.82 (m1H), 4.36
K S

(s, 1H), 3.81 (s, 2H), 3.60 (s 2H) 2H) , 1.99 (s,
2H) . 218 ) g 3 hf) 7 jal i Ca IRy,

C23H28Br IN7OL, 0. 15 . 55 . 0. : - € 50.79; H 6.55 N,
14.52. - H30AR pl-azgpang- sedl : 80 4 16 [8

Cycl gpent yl 6 As%lﬁfoQQafw- (‘etaimhé, nﬂﬁ‘lt 1) aze@ne-ﬂcaﬁbcddyﬂlydcm tery-biltid)[ 2.3- 10
dl pyrimdin 2 ylam nol -pyridin- II-?’l 4]d|azepan% lic acid
t ert - but géter @34me, 2\1®nmo rin yolagne(dQ mlnayasaefligiediin a Dean- fark apparatis

4-6- (6- §b}?‘% (ﬁ,ﬁ ¢l oR e”h%))veéal{ﬂ%ﬂéﬂ %IZ t?i&osuﬁslﬁecﬂs IBY(Hﬁ&8QXfEle&1ty1—

[2,3-d]p yridin- azepane- - cafboxylic acid

telrlt 3ut %%rg?ﬁﬁ&@ulflﬁ?ﬁ%ﬂ%é%ﬁ Silﬁpyﬂiﬂﬂ[z 3aﬂpymmid1mﬂ+cslet(7®%m1gny8?mm)ﬁl ne) 15
al l adiu muy| sphere.re ar gon
‘Fl)'ol uene Was added. Whng TR HER VRSHTY )}tzq}‘?@GWP p?&cc&%?}@vﬁgﬁ%%& st angane
(137 159 ninSas. aﬁp&i and tiEQ ?efrﬁk%nmdh&az 6 The rehdBoiCmitreShdsicoelddfaad 12 h.

The n mx
dissolved in ethyl acetate (100 ml) and the organic layer was washed with water (100

mL total). The organic layer was dried over magnesium sulfate and the solvents
evaporated. The crude product was subjected to chromatography on silica gel and
eluted with a chloroform/2-propanol gradient to give 4-[6-(6-bromo-8-cyclopentyl-5-

20 methy1-7—oxo—7,8-dihydro-pyrido[2,3-d]pyrimidin-Z-ylamino)—pyridin-3-yl]-azepane-
1-carboxylic acid tert-butyl ester as a yellow powder (414 mg, 0.82 mmol). MS
(APCI+) 500, 600 (M+1, 100).

EXAMPLE 79

6-Bromo-8-cyclopentyl-2-( 5-[1,4]diazepan—1-Vl-pvridin-Z-vlamino)-S-methv1-8H—

25  pyrido[2,3-d]pyrimidin-7-one

Hydrogen chloride gas was bubbled through a solution of 4-[6-(6-bromo-8-
cyclopentyl-5-methyl-7 -ox0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)-pyridin-
3-yl]-azepane-1-carboxylic acid tert-butyl ester (80 mg, 0.13 mmol) in chloroform (5
mL) for 30 min. The solvents were evaporated and the residue was titurated with

30 ethanol (5 mL). 6-Bromo-8-cyclopentyl-2-(5-[1,4]diazepan-1-yl-pyridin-2-ylamino)-



diluted with chloroform (25 nlL) and adsorbed onto silica gel.

Chromat ographic purification on silica gel (chloroformethyl acetate

gr adi ent )wWQans®6223d 6- [ 8 20 PCT/IB03/00059

cycl opentyl - 6- (1- et hoxv-vinyl)-5-nmetdy! - 7- oxo- 7, 8- di hydr o- pyri do[ 2, 3-.d] pyri
m di n- 2-yl am' no] - pyridin-3-yl}-[1, 4] di azepane- 1-carboxylic acid tert-butyl

t 116 100), 490,
S e B A S o BBy 4Gt e 100
41 di aze bty 144hp; 09 AR VS (REOHY) 4BEE02AVPY, ke MR 5

3-d] pyr| one To a solution

4-{6-[8- @wOWarnMsoeastemm,wm JH, Tt W (. $HY 74739 (m,

1. 2) i 0z BgheorssZing B G 2S Yart. B SRROECHD. B R 3095y

chl orf,of 05%@9%2?111)@% 7848 dH)hy.60 9en), qm50(rs! M) (Azlamcaﬂmdrfmal solution, 5.0
0.0 he reaction m xture 30 was stlrredég 2‘5%_1\{9%\' 2 h. The

soI vent scw@rﬁwmoﬁdﬁeHClaﬁéStGaHs@HsMé@H@g WOLR:bE5 P£B03/ 00059

-85 dISS | ved t hanol was evaporated to give

6-acetyl? %‘“@ygl’ g%g%@l@ég I\ghﬁl[ﬁl g ?

di azepan-1 -yl -pyridin-2-yl am no) - 5 nmet hyl - 8H pyri do[ 2, 3-d] pyri m di n-7- one

hydrochl oride salt (47 ng, 0.10 E%B)'Plgé/g (APCI +) 432, 462 (M+1, 100); 1H
NVR (400 Mz, DNEO d6) 9.19 (br 8% 701 (s, 1H), 7.78-7.75

(m 2H),
2H), 2. 44
1.93, 4 br (] B3 1 ik 4 d M)

C25H31N7G2 0~ HCI ' 53.35; H, 6 25; N, 16. 25 Found: C,
52. 96; H,eit_ 62 N, 15 95 EXAVPLE 82 10 6 Acetyl -8-c cly opentyl-5-neth

pyridin-2-yla of 2 r tyl-5-methyl-7-
6- Acet yl - n&%ag? gtf édgwﬁléaﬁél(gm}h%l%’ R)Elgng dr%%/r}ll m di n- 7- one
(195 ny, Qo @/881d1m’o)pﬁia6[§@!anpymnﬁlerntz mahﬁm)q@r(daﬂsw], -a@p@E3l-mol ) wer e
suspendeg In N2-"purdged toluene (5 niL To this s ?’8 was, added
2 br ono tarbpyyliccicibteft7gityl)ester (125(1ae PﬂB‘i“rSBB‘I“ 0) (25
027 Q‘ﬁﬁ’ Qai gﬁale)r 15[&&@ wlaaﬁtgmonrmuaie was
pur ggé wiP f‘]m?régﬁ@nﬁﬁt > Hgéocl odnt@l\?vas ) at ede%t 70 C over nlg The
reacti on (§rinfl) e adeed fﬂillbwb&dy\mﬂbdlyle(ﬂFtehoxyawdylhﬁtaham(137 g 88éd t hr ough a
pad of C%&E)l()a %ﬂg V1Ca? Q;gs ﬂéarté%i[ t%dl 1'6Q’ and stndrg& ?or 12 h. The reaction mixture was
diluted with chloroform (25 ml.) and adsorbed onto silica gel. Chromatographic
purification on silica gel (chloroform/ethyl acetate gradient) gave 4-{6-[8-
20 cyclopenty1—6-(1—ethoxy—vinyl)-5-methy1—7-oxo—7,8—dihydro-pyrido[2,3—d]pyrimidin-
2-y1amino]-pyridin—3-yl}—[1,4]diazepane-1-carboxylic acid tert-butyl ester as a yellow

solid (116 mg, 0.20 mmol). MS: (APCI +) 125 (100), 490, 590 (M+1, 100), 624.

EXAMPLE 81

6-Acetyl-8-cyclopentyl-2-(5-[1.41diazepan-1 -yl-pyridin-2-ylamino)-5-methyl-8H-

25  pyrido[2,3-dlpyrimidin-7-one
To a solution 4-{6—[8—cyclopenty1—6-(1-ethoxy-vinyl)—S-methy1-7-oxo-7 8-
dihydro-pyrido[2,3-d]pyrimidin-2-ylamino] -pyridin-3-y1}-[1,4]diazepane-1-
carboxylic acid tert-butyl ester (116 mg, 0.20 mmol) in chloroform (5 mL) was added
hydrogen chloride (2 M ethereal solution, 5.0 mL, 10.0 mmol). The reaction mixture

30  was stirred at RT for 12 h. The solvents were evaporated and the residue was




pressure. The crude product was chromatographed on silica gel eluting with
a 20 gradient of 40%to 100% et hyl acetate in hexanes.

6- Acet yl -8oagobnpent yl - 5- net hyl - PCT/IB03/00059

2- (pyridin-2-ylam no)-8H pyrido[ 2, 3-gpyrimnin-7-one was obtained as a
solid (40 ng, 16%. 1H NVR 8 (400 MHz, CDC13) 8.84 (s, 1H), 8.35-8.32 (m

i::g , g g y % o?vé dgﬂ)emaﬁog 71711% eZhaZél_évgg Pz‘ﬂagéra&e?d t@% ‘7r$1 @&ce(ﬂT‘Slé-}g%Opfﬁtg‘g@(@ 82 H§ m

1.73- 1. 61 A@azépdn-1 Msp)(ri%lﬂ@l) lﬁaim:))d—IﬁethyB&{MdeOB&dE’yﬂmnﬂ“m%4 1. Purity
by HPLC = 92% ~ EXAMPLE 83 4 f6 (8 cyclopent |
8yd| hydrbycbyehlgr@@ezsai;dﬂbm 9119|Iﬁm91—)yM§$ﬁA%8§ )XiZ §6£TM+¥ oy HPNIR
di t
Y yel optidd MBLEEATSOGT Y [ AL ALY 88 SHg, .91 ke MOLLTEITS 2D - -7 one

30 (0540588 518(555311 o) 38gr3d774(nﬁ BB as(lpxyBHgmn}&(by,IZ)H)pZ gé(a3Me2.84 car boxyl i c
acid tert WO 03/062236 PCT/1B03/ 00059 -86 &u% ﬁ%iﬁwéﬁ%ﬁg% g 1.78 mmol)
ver e heafsdH).@242118xm, 3H).3) 12440 (. A 6 Ho abPlon mixture
was cool e C,59npEd, was
col | ect eg%QJ%??@’r %ﬁﬁﬁéﬁﬁ %5%§gq76%’%§2$dmﬁ?t§mﬂ%¢\@tol uene (3 x 10 nm)
to give 645} 8; (626yPbape §2.96; He6.63) N, 7E59%0- 7, 8- di hydr o- pyri do
[2,3-dlpyrimdin-2-ylamino) 5 pyridin-3 -yl] -piperazine- 1 -carboxylic
acid tent-butyl ester as a dark brown-gray solid (0.100 g, 16.2%. 1H NWR
8 (400 MHz, DMSO-d6) 9.92 (s, 1HEXAMPBE®, 1H), 8.02 (d, J = 2.9 Hz, 1H),
7.87 (d, J = 9.3 Hz, 1H), 7.50 (dd, J:29 9.0 Hz, 1H), 6.18 (s, 1H),
in-2H), 1.85
1.39 (s, 9H). 10 EXAMVPLE 84 8
cycl opentyC_b 5- met hyI 2 (5 pi perazi n-4-yl -pyridin-2-yl am no) - 84 pyri dor 2, 3-
dl pyri mdin- 7 - Y: Iif,m- gHikly cdine- pyr i do
[2,3-d] pyri m 34'1 'F ik %i;%yﬁ&ﬁl - géﬂﬁa% %’enrzjgg?%e(ﬁ ~carb 11(k)lzyl ic acid
tert-but xi959§1tgem 68f)mﬁiﬁff) ghd Ddikd rerAbutoxide (9Xwmg, UPIFwmmeddwens di chl or onet hane

3 n) to which 2 N HCL in _diethyl_ et 2n1_ nd the resultin
gnxt u%e WH@GIQﬂﬁ?@mé\& Pb}?gelét‘liﬁ‘lif? SXRélld) FJih(btﬁi‘ (SUQPGN lﬂf‘jivas\ﬁg‘g dd%ﬁ%o&n %nd sti lrJrl Ingg

t t
o g R e P sy o
[ 2 - d FB'JNAP @i4nng 0005 hindh)o e eedction sl tvaspuiged slithowganoinddhg 0. 080 g, 90. 9

9 . 1 H NWR 8
! reaction was heated at 70 °C overnight. The reaction mixture was diluted with ether

and methanol, filtered through a pad of celite and concentrated under reduced
pressure. The crude product was chromatographed on silica gel eluting with a

20  gradient of 40% to 100% ethyl acetate in hexanes. 6-Acetyl-8-cyclopentyl-5-methyl-
2-(pyridin-2-ylamino)-8H-pyrido[2,3-d]pyriminin-7-one was obtained as a solid (40
mg, 16%). "H NMR § (400 MHz, CDCl;) 8.84 (s, 1H), 8.35-8.32 (m, 2H), 8.21 (bs,
1H), 7.75-7.71 (m, 1H), 7.03-7.01 (m, 1H), 5.89-5.85 (m, 1H), 2.54 (s, 3H), 2.37 (s,
3H), 2.03-2.08 (m, 2H), 1.92-1.87 (m, 2H), 1.73-1.67 (m, 2H). MS (APCI) Calc’d for

25  M-+H: 363.2, Found: 364.1. Purity by HPLC = 92%.

EXAMPLE 83

4-[6-( 8-Cvclopentvl;5-methv1—7-oxo-7,8-dihvdro—pvrido[2,3-dlvvrimidin-Z-vlamino)-

pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester
8—Cyclopentyl—2-methanesu1ﬁnyl-5-methyl-8H-pyrid0[2,3-d]pyrimidin—7-one
30 (0.40 g, 1.37 mmol) and 4-(6-amino-pyridin-3-yl)-piperazine-1-carboxylic acid fert-




20 (400 MHz, DMSO-d6) 9.92 (s, 2H), 8.85 (s, 1H), 8.02 (d, J = 2.9 Hz, 1H),
7.91 (d, J = 9.3 Hz, 1H), 7.78 (d, J = 9.3 Hz, 1H), 6.33 (s, 1H), 579(m
1H), 3.40w0rop/0édpe 3.22 (m 4H), 2.39 (s, 3H), 2.20 (m Z2PEMBG/®Y M 2H),
1.74 (m 2H), 1.56 (m 2H). EXAMPLE g5 2 2

D net hyl -4-(6-nitro-pyridin-3-yl)-piperazine-I-carboxylic acid tert-butyl

t 25 5-B t tyl
ammoni U GG R 7 B35 e O e hrGtug e R Lt L [ende ¥l
57. 8 moy). AlciorPAhAsS vHIcEaled et tefipefinge ahd thd preapijatarbeefonngdd i n DVSO
(50 n) ?1 reaction mxture was warned to @5 C fo(r3rﬁ_}(p{1'1lf|éff’ .The reaction

m xture wascqibuteddby(fdtr@tlwrc@dd’lfﬂsb@d omhsriBRnchstity toluong &Pract ed

th dichl t.h dried
Msor ¢ oI BegaRm SR R AR RN MO S by
filtrati l(ﬁﬁL@, Tﬂpgllfe@‘ﬁﬁidﬂl -Bgbep/iiceridreneneylestec and dak bbwogpyoolide an
orange s i d

is solid was dissolved in dichloro 0 ) to which
triethyl @ni0es,(162%5 & NMR § (480 MEgsDMRP-Hoho2 G 1%&&%@% i%ar bonat e

13.8 g, . 63. d t but y
<(1I| car bgnéﬂ3_%8Mhi#%&5?5%§fi?zpf@e%3§%@%§?héergﬁﬁxgit}?edefvgacss gr)c/)ught to
reflux fefy %%PﬁﬁSm)Ter(ﬁuaaHp @07 (i, MED] 230 3HDeN2€ Go) 23, 1§ 85(wom

terrperature and dil uted h di chl oronet hane (100 nlL) and washed with

wat er (12K).1671 ﬁn,)ZH)Tﬂ\é5dmg3HDc13r9a§§e9 Was then dried over MJSO4, filtered,
and the solvent evaporated to yield 2,2-dinmethyl-4-(6-nitro-pyridin-
3-yl)-piperazine-l-carboxylic acid tert-butyl ester as an orange solid
(14.92 g, 84.2 10 %. 1H NWR S (ESAMPEE3DC13) 8.17 (d, J = 9.3 Hz, 1H),
7.97 (d, J=29Hz 1H) 701(dd J =29 9.0 Hz 1H)' %.391(m 2H) ,

) i) ! 1-pphidin-Z=ylammng-&h
Am no-pyridin-3-yl)-2 2-di rrethyl pi perazi ne- I-carboxyllc aC|d tert-butyl
ester 2,@@%@1—%&@ (6-nitro-pyridin-3-yl)-piperazi ne-1-carboxylic acid
tert-butyl %Sﬁtgecﬁy&%&mgﬁusgnetﬂﬁ—ioml |9-divgdrodpyaiiol2/&d]pyminiieiE-2-400 nl) to

whi ch Raney N| c was added. The reacti 038 ud% wgslrgghaken under
a hydrogeylamhnbp}ﬂfrﬁbné ylﬂ-@tpe}iﬁ@lﬂﬁ ]f-@ﬁrbq?(%&‘%i terprhat ﬁftﬁT{P G noved by

f||trt|on d the en diethvl ether (2
4- (613m ﬁ%m?}@r"\'adl FFS %Clﬁlgkdﬂpeﬂﬁa% getgyzﬁ?c 0 II\I-}(I:CaIrIBo;(?I};g eg((ll d
tert - but yﬁ]‘:‘}e\sgﬂdda& aid mérredlmn%Q‘rﬂder(ﬂz\ZhsBﬁrrgd fB2.daysq AdditiondlR MHG00 MHz, 20

CDC13 7.6 = 2.4 Hz, 51 d J
= 8. 8) Hz was added and stirring was contmue(; forq6(hours Jl“he sc%Iveﬁt was remoVedl['_')g’lve (

8—cyclopentyl—5-methy1-2-(5-p1peraz1n—4—y1—pyridin—2—y1ammo)-8H—pyr1do[2,3-
d]pyrimidin-7-one hydrochloride salt as a yellow solid (0.080 g, 90.9 %). "H NMR &

20 (400 MHz, DMSO-ds) 9.92 (s, 2H), 8.85 (s, 1H), 8.02 (d, ] =2.9 Hz, 1H),791(d,J =
9.3 Hz, 1H), 7.78 (d; J=9.3 Hz, 1H), 6.33 (s, 1H), 5.79 (m, 1H), 3.40 (m, 4H), 3.22
(m, 4H), 2.39 (s, 3H), 2.20 (m, 2H), 1.91 (m, 2H), 1.74 (m, 2H), 1.56 (m, 2H).

EXAMPLE 85

2.2-Dimethvl-4-( 6-nitro-pyridin-3-yl)-piperazine-1-carboxylic acid tert-butyl ester

25 5-Bromo-2-nitropyridine (10.67 g, 52.6 mmol), tetra-n-butyl ammonium
iodide (0.97 g, 02.63 mmol), 2,2-dimethyl-piperazine (6.60 g, 57.8 mmol) and
potassium carbonate (8.00 g, 57.8 mmol) were mixed in DMSO (50 mL). The
reaction mixture was warmed to 95 °C for 5 hours. The reaction mixture was poured
onto ice chips (approximately 200 mL) then extracted with dichloromethane 6x75

30 mL). The combined organics were dried over MgSOs, the inorganic salts were



1H), 3.68 (m 2H), 3.16 (m 2H), 2.98 (s, 2H), 1.48 (s, 9H), 1.43 (s, 6H).
EXAMPLE 87 4 f 6 (6 Bronp-8-cycl opentyl -5-nethyl -7-o0xo-7

8di hydr o-woriBde22q 3- dl pyri m di n-2- y am no) - pyi di n- 3-yl | - PCT/IB03/00059

2-di net hyl - pi per azi ne-1-carboxylic agyd tert-butyl ester 25

6- Brono- 8- cycl opent yl - 2- met hanesul fi nyl - 5- met hyl - 8H pyri do[ 2, 3-

dl pyrimdin- 7+ n d to provide an

4-(6-am ﬁénovfcrllggl?lrll&%log #dé&z%glam% ?a‘g?‘ﬁgrf a(.:gl %eerltﬁat-ecar oxylic acid

tert - but ylangs§ceid. (Illlsl‘ﬂ)hgwﬁ dSolved iy dmhlnmrtmbar@dletbniém whichj n t ol uene (10

m.) for 16 hours. reacti xture rog erature and
t he prectrtﬂt]@}é%@m?ﬁbﬁ &%ﬁﬂ@aé&m@@wgﬁ g t? u?ﬁldéﬁaf mn((lié shed on 30
the funnég 1%93012 eés Yeed Y6 Haﬁ)rs trRor@idy-fers-but gl dicarbonate (3.8 g, 17.41
4-16-(6- ycC openty -5-nmethyl -7 WO 03/ 062236 PCT/ I B0O3 00059 - 88

0X0- 75 8- @inyijiwas pdded dod meamx]upy miasibeiughttoy et 1es B-heyrs. dihgTacliph- 2. 2- di net hy
(0. BoB° G Minrvasen qaqteg @ SBopamtRaTe SRSV JctiBhinaiagogaray S0,
7.89 ( d, rré_,) aga V\;asl% w1t14{iﬂater Zl- €400 ¢hL)J The Brg%nfdzlayel*@as tHen2cﬁle(ddﬂ'e = 3 2, 9.3

Hz, 54
3H), 2 1M$S@4, ﬁ}eared,lan84he{ mlvgﬂ)evappra;gd ‘(Orﬁleld @;S{)—dlnpl_%g 4(-% nlg yrlgl;%g (s, 9|(_|;S

1. 33 £yl

3- di m(sts hérxﬁ%lﬁsﬁaa%ﬁ-?af@%yhﬁ %gfe’% bg‘yﬁFéé‘?ﬁe%oﬁ\ﬁ °§g“%‘r’§°ﬁ§( 4%k yr| do[ 2
3dl F’X?' Mogh MHARIRES ?4@0 MHz CDC13)8 17 d, T = 93Hz 1H) 7.97 (d,J = 29Hz IH)
4-[ 6- (6-Bronp-8-cyc opent vl - - et hyl - 7- oxo- Eiv)dro gyrldo[

d] pyri mi di0i-@dya =ai?a9n6p His Q) 31913(I§11 @H)23§4dmnéHPry]l4 iSpaZifies )ar boxylic
acid tert- butyl ester (0.051 g, 0.083 mml) was dissolved in

di chl oronethane (3 nL.) to which 2 NHCO (2 nL) was added and the resulting
m xture was stirred at room tenp&AMPBE 80or 2 hours. This mixture was
concentrated and allowed to sit for 10 days it vvas then 15 d| ssolved in 2
N HO (2 41g)Amintd-piridini-gey] B2 2r dinethtybpipe ¢r lecdrbe g @ €88l vent  was

byridin- tzoy?éé,e%g}n%ﬁgﬁﬁ%ﬁt%w%ﬁvﬁ ép%%f%\?- i Wﬁl)ﬁlaSﬁQE’ﬁ;?@%Qh: o) e
sal t %E{) gtegglw (?‘é& %8l ﬁ:lmQ)g \Qﬁﬁilﬁolv%& 11{1T?‘ﬁ: Ijézlﬂ(b‘lrrﬂ)’ﬁj &h(cﬁQ{hnWledBNBO de) 9.32

, 7.83 (d, J = 9.3 Hz, 1H),
7 26 (m (68)g) “&saédc(dnTHbl-ﬂ)‘:actm rmxame m sl@ksn urzdenza hcfﬁﬁog@,wtmozp@ﬂae (s, 3H),

2. 14 (m (%Ebpso g'or 411108@. ﬁl@data:l‘ysz wag ném(?\’é')i by fittratfontdRd thd Yolvént 38 (S, 6H) :
evaporated to give 4-(6-amino—pyridin-3-yl)—2,2-dimethy1—piperazine—l-carboxylic
acid fert-butyl ester as a purple solid (11.26 g, 84.5 %). 'H NMR § (400 MHz,
20 CDCl)7.63 (d, J = 2.4 Hz, 1H), 7.06 (dd, J = 2.9, 8.8 Hz, 1H), 6.51 (d, ] = 8.8 Hz,
1H), 3.68 (m, 2H), 3.16 (m, 2H), 2.98 (s, 2H), 1.48 (s, 9H), 1.43 (s, 6H).

EXAMPLE 87

4-[6-( 6-Bromo-8-cvclopentvl-5-methvl-7—oxo-7,8-dihvdro-pvrido[2,3-dlpvrimidin-2-

Vlamino)-pvridin-S—vl]-2,2-dimethv1—piperazine—1-carb0xv1ic acid tert-butyl ester

25 6-Bromo-8-cyclopentyl-2-methanesulfinyl-5-methyl-8H-pyrido[2,3-
d]pyrimidin-7-one (1.0 g, 2.70 mmol) and 4-(6-amino-pyridin-3-yl)-2,2-dimethyl-
piperazine-1-carboxylic acid ferz-butyl ester (1.14 g, 3.73 mmol) were heated to reflux
in toluene (10 mL) for 16 hours. The reaction mixture was cooled to room
temperature and the precipitate that formed was collected by filtration and washed on

30  the funnel with toluene (3 x 10 mL) to give 4-[6-(6-bromo-8-cyclopentyl-5-methyl-7-



EXAMPLE 89 4-f 6 [8 Cycl pentyl-6-(1-ethoxy-vinyl)-5-nethyl-7-o0xo0-7

8-di hydro-pyrido[2,3- dlpyrimdin 2 ylam nol -pyridin-3-yll-2

2- di met hyWopBpexazi ne-| -carboxylic acid tert- 25 butyl esPemr/1B03/00059

4-[6- (6- Bromp- 8- cycl opent vl - 5- met hylger- oxo- 7, 8- di hydro-pyrido [2, 3-

d] pyri m din- 2 yI am no) - pyridi n-3-yl]-2, 2-di net hyl - pi perazi ne-1-carboxylic

acid tert- ester, .

t et r aki s((’%or?B ‘bﬁ?ﬂ%‘?ﬂ'@ﬁ %JBM%FX%MU gbyrldm -"%§ f dlmetl3yland

tributyl 1 h@qxaar%xwé hci8 kP BafyPed& 23 4% agk brbwﬁi5gray|8tdid)(0vﬁ@5@, 30.8di ssol ved
intolu m.) and slowy brought to reflux for_ 1 hour. ol vent was

WO 03/ 06%23 mm@em MI%@)MS@%@QQQ@ AEB8Qh s, LR &Y () wa%F? di ssol ved

i n di chl or onet hane e t.ography to

i ve 4 (BB A Cpem 1D TRt o PR HER S, 1) S8 @RT aphy

0Xo- & 8- P'Hg 7O%IPY2H)d§>3i B 3419, Qﬁml(mm)nzzsxﬂnamnqlszlp@n i8Nt 31 yih, }

-2, 2-di net I’'perazi ne- 1-carboxylic acid tert-butyl ester as a yellow
soI id (oznﬂasgs(nang) D49 (s1PHS, INMR(s86K 100 MHz, CDC13) 8.73 (s, 1H), 8.15 (d,
J 9.0 Hz, 1H), 8.00 (s, 1H), 7.85 (d, J:29Hz 1H, 7.18 (m 1H),
5.90(m lH), 4.52 (d, J = 2.4 Hz, 1H), 4.18 (d, J = 2.4 Hz, 1H), 3.93 (q,
J =7.1 H, 2H), 3.80 (m 2H), SEXQM%EQSD 3.26 (s, 2H), 2.41 (s, 3H),
2.35 (m 2H), 2.06 (m 2H), 1.85 (m 2H) 164(m 2H) 149 s, 9H), 1.45
(s, 6H 6-B|r01316 f{bvcldpentVYQJISH23 e ExahP L 1oy TR

cycl opentyl 5-(3 3-di rretlhy ,n' per azi n-1 - yI) pyr| di n- 2 yI am nol -5- neth
|y 8H_py O /47,9 GhED ML ‘o‘ A_

6- [ 8;Lycl open t ) R¥b-78-@%§dré-pirdofRy3ir -

pyrlh&IZ 3-d] %ﬁ rgn-l%%)rﬁls 8[19”?%%@%@%?9% %J)yf -52)d2 rre%l p| perazi ne- |
15 car bodyyir mnaml-ziyla&nme)mynylin ésd]e2,2(d@nﬂfbwl E}Pel@ﬂ%‘é Ci?ﬁ'iﬂx)yhﬁé%l d¢’&sol ved in

ethyl acetate I erature
for 2 hotip@l esfﬁe(%%éé)Igzlgﬂggmol}lég'%gﬁ%??‘égiﬂ 1%1 61%%? (eréfng{hﬁ go | ﬁ\r/\r/hpl ch was
dri ed inoay YRGWIMAIOURR al@d and thorseltia niikule wadistirsed|at cbom&mperatuneat ed with
Et OH (20 nL}Lw;nd filtered to give 6-

acetyl - 8f«ny2:h@pe nTlyis nEXNE: ¥35, Wﬁﬂ?@@%ﬂdpﬁllﬁé’%ﬂ fit for P ydays, i wastheR v ani noy -
5 20 - 8H: 3 | |1

2 o a8t b El VAN SR T M et b REAeR oide, i dordmia yel | ow
(5 1H), v&s@&n&ﬁhd td give 63brdmidzs- cﬂdibpen?yl&_?[ﬁ( C¢B,3- dlmetlgyl plmaznl-m)yl) 7. 64 (m 1H),

78 (m p:§L/r1|_211n 2- yl?;l:erno] 5 mthyl 8H-f>1yr1do[2 3-d]pyrimidin-7-one hydrochloride salt as
a yellow solid (0.035 g, 71.4 %). 'H NMR § (400 MHz, DMSO-dg) 9.32 (s, 2H), 8.98
(s, 1H), 8.04 (d, J = 2.7 Hz, 1H), 7.83 (d, J = 9.3 Hz, 1H), 7.26 (m, 1H), 5.89 (m, 1H),
20 3.34 (m, 2H), 3.23 (m, 4H), 2.58 (s, 3H), 2.14 (m, 2H), 1.91 (m, 2H), 1.77 (m, 2H),

1.57 (m, 2H), 1.38 (s, 6H).

EXAMPLE 89

4-{6-[8-Cyclopentyl-6-( 1—ethoxv-vinvl)—S-methvl-7-oxo-7,8-dihvdro-pvrido[2,3-

d]pvrimidin-Z—vlamino]-pvridin-3-vl}—2,2-dimethv1-piperazine-1-carboxvlic acid fert-

25  butyl ester
4—[6-(6-Bromo—8-cyclopenty1—5—methyl—7-oxo—7,8-dihydro-pyrido[2,3-

d]pyrimidin-2—y1amino)—pyridin—3-yl]—2,2—dimethy1—piperazine—1—carboxy1ic acid tert-
butyl ester (0.412 g, 0.673 mmol), tetrakis(triphenylphosphine)palladium (0.093 g,
0.081 mmol) and tributyl-(1-ethoxy-vinyl)-stannane (0.379 g, 1.05 mmol) were

30  dissolved in toluene (3 mlL) and slowly brought to reflux for 1 hour. The solvent was



(m 2H), 3.18 (s, 2H), 2.38 (s, 3H), 2.28 (s, 3H), 2.18 (m 2H), 1.85 (m
2H), 1.73 (m 2H), 1.54 (m 2H), 1.35 (s, 6H). M5 (APCl) Calc'd for MH:
476. 3. Fowpd3/0é286 1. 25 Anal. Calc'd for C26H33N702 4. 38 IFCI/IBG/004D. 16; H,
5.93; N, 15.43. Found; C, 49.55; Hge.80; N, 14.76. EXAVPLE 91 4 (6

Am no- pyridin 3- vI) 2 6-di net hyl - pi perazin-|-carboxylic acid tert-butyl

ester Br omo-2-n ridi fieBbyyl ammoni um
30 +odi i apg g 20l SR B B i m NS ml | @10 e Y38 ol )
and WO Q%&%%Zaﬁoﬁﬁwgkm@/t@@%g {@mcw;asswmleqhmnﬁnﬂ)\ﬁan@ Ylg’- 58. 6

For 4 hourosT By hudre By RIaT ScHE FRIGEE-oemEeT DYGATE Ayl 0 80 C
reacti Onp1 %lﬂéq Wit ghé H&S‘iler%ﬁt&egét&us%r}féﬁﬁﬁvﬂéﬁ§ (0.2051g ey, With water (3
X 75 mbL)% conbi ned organi cs dried over MgSM, 5 the inorganic

sal t § WeNRIR smoenmycbdu)rsam ©n1HR8.15Hd, ¥ o8 Hz.id)s800 &ntlE) b2

Gl o et SR e i A i R PR L ISR ! g
e anﬁjﬁ%& bis] 5)3"@’,5 A f2r He)13te (6932}1953 % (3219, 815613, 2001 24added. The

reactio eated to Teflux hours then cooled to room

t enper at @r@H)chSd(lrﬂ QEBM2.06 (1, Ziﬂphl%r(mréﬂhah& @0, 200431y, Bhdl dashed with
water (1 x 100 ni The anic layer was then dried over MgSO4, filtered
and t he &@)Jlelft(, va?)é%ztgiigto yield an orange solid. The orange solid was
di ssolved in THE (500 nL) to which Raney Nickel (9.23 g) was added. The
reaction m xture was shaken undgéwﬁggen at nosphere (50 psi) for 4
hour¥) The catal yst was renove tion, and the sol vent evapor at ed
el o Aot eiold A8 i 150, R Sl 3 O 0027
i di | pi per azi ne-1-carboxylic acid tert-butyl
.7 % . 1H NVR S (400 MHz, CDC13) 7.72
(d, J = 2.4 Ha.{6l®)Cy clﬂpeh&l-@@{d -ethoxy-@Ang)-58nethit7-ox647,8-¢ihgdroc d, J = 8.8 He,
1H), 4.35 (s 11..7 2H) 1.48 (s,

9H) 1. 3gy1(1@p[2@|_3:]py5mglq1.9_rg %Wunobeym%gﬁg%%%Hn?tﬁ}gﬁ%lgerézme 1=
8-cy ?5&%&3{1% Jggzgdaw qu?y}%éfar (0. 4oodd, fmqunﬂmnlmmsssma Ry gthyii aditase2-

_yla pyr di net hyl - pi perazi ne-1-carboxylic acid
tert- but y10 @%) and 6 N HCl (10 mL) and stirred at room temperature for 2 hours. The

6- Bromo- %ol%grﬁlxg see% olrét%d [[T(?élgg g%% (l)\}cv ISQIYA v?m&?&lgy b P abah dvéh for
5 hours at 50 °C. The solid was triturated with EtOH (20 mL) and filtered to give 6-

acety1-8-cyclopentyl-2-[5-(3,3-dimethyl-piperazin—1-yl)-pyridin-z-ylamino]-5—

20  methyl-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride salt as a yellow solid (0.120
g, 38.1 %). '"H NMR § (400 MHz, DMSO-dp) 9.15 (s, 2H), 8.93 (s, 1H), 8.04 (d, J =
3.2 Hz, 1H), 7.82 (d, T =9.1 Hz, 1H), 7.64 (m, 1H), 5.78 (m, 1H), 3.31 (m, 2H), 3.24
(m, 2H), 3.18 (s, 2H), 2.38 (s, 3H), 2.28 (s, 3H), 2.18 (m, 2H), 1.85 (m, 2H), 1.73 (m,
2H), 1.54 (m, 2H), 1.35 (s, 6H). MS (APCI) Calc’d for M-+H: 476.3. Found: 476.1.

75  Anal. Calc’d for CosH33N70, 4.38 HCL: C, 49.16; H, 5.93; N, 15.43. Found; C, 49.55;
H, 6.80; N, 14.76.

EXAMPLE 91

4-( 6-Amino-pyridin-3-v1)-2,6-dimethyl-piperazine-1-carboxylic acid tert-butyl ester

5-Bromo-2-nitropyridine (10.81 g, 53.3 mmol), tetra-n-butyl ammonium

30 iodide (0.98 g, 2.66 mmol), 2,6-dimethyl-piperazine (6.69 g, 58.6 mmol) and



d] pyrimdin-7-one (1.0 g, 2.70 mol ) and

4- (6-am no-pyridin-3-yl)-2,6-di methyl 25 piperazine-I|-carboxylic acid
tert-but yWoasinex23q¢ 1. 14 g, 3.73 mmvol) were heated to refl uPCTitRo¥@bisene (10
m.) for 16 hours. The reaction m xtusg was cooled to room tenperature and
the precipitate that formed was collected by filtration and washed on the

f | th tol

2 Lo o pearmeapartn eI P B iy PYE mixed in BMSQ (0 ml), The,

[2,3-d] pygabﬁrglpﬁj{h@rexx%a@,mdilﬁkgwmfhjEbriﬂl-l?du}s-ltiy whithnizhdmhk réiafjctlon was g
i perazi ne-1-carboxylic aci er u ester as a ro ray soli
pLP Y (;lgmglsélc 1 Ve\ghag y

(0. 620 geodfle® by%?LC apgl )R Bhg rpagtiommixtupeyes lilate X (d J =

7 36 (aqmuahsdyibtigd 0 Vﬁé}ﬁs%%gfrﬂﬁ’%i&’@‘%ﬁfcg‘*@?@dﬂe@%m im 2

i gg £ dd thejinorgémé sallslwere Eﬁm&wf bzéfﬂfr&tnﬁrﬁandﬂi‘& reraiBidg(sojvetsiwer. 1 16( m 2 H)
EXAI\/PLE] genlj)@n@atgil tmmggl]dg 95?0@;%@91[15 21‘@15 s?lgi was (%SSO(FVCd in dlc%loromefhanel_b

g g: gﬁ Ih 5&)0 rﬁﬂg{oai%hlgﬁ rléfll&larﬂ}ﬁre (h.8¢21¥ 83N, @R memolyRhd Wl- 1e3biyr i dof 2

4- [ 6- ( 6- BicafBondeqyRhHpeta. Qhﬁﬁelmwrehydddé’d oXhe Eagiah mymr@ Maphieeted o 3
P b A o) P o2 Bl B Rl BRI RGdm ey Doyl T o
di-chlgr O&Eﬁdﬁpf d3\§5§h|czi with WhkLA x il(ﬂ) ALN Thd oﬁanlﬁﬂéyems addadeand t he

m xt ure roomtenperature for 2 hours. This m xture was
concent r avedMgR0,,dllteoadeahdt the scplvelft@Wapmatd@%ylelﬁtan\ﬁé@&eﬁéhd Thes#isged in 2 N

HC1(2 mL) and stirred .a I v was

r enoved tSBh%W\%E‘GS%Y%L@&}ngJﬁ@OW lgh F%‘E eg’rBN %k%ﬁ? Zgﬁﬁguagﬁda% 1-yl)-
pyri di n- ZzkigiiiRheeow ARdHAKEn &ldepmyat@géh étnﬁb]sﬂ)ﬂfe (80csi)-fox Mlem’ﬂyffh@chl ori de
salt as 15 a yellow solid (0.039 71.4 9 &/R ‘1“%’ DI\/BOdG)

9 51 (m catd]yst W@S @nqvag by tratg)ngglcit@e sqlpzpj:nt egam)fate t0 giye a ol §ut';§ 5 90

2:II 28013@ ’{ 1S E V_Va%%lil‘if ?d_g)' aﬁél_giatograégy %:ﬂm% ish e%hﬂ @cétgt@ :to ve 41-25g ( ﬁ] 2.0

2H) 1.2 6(a(i4mnel Fridind-yi3-2, @Hﬁnet@wmrﬁlwl 20rbox gl zic$d tert—butyl ester asa
Cycl opentyl Il) et hoxv-vi nyl) - 5-net hv| - xo 7 |7 éf ﬁ Hd@%f
di pyri ni mumplﬁ SQlldaG‘ﬁm 26y'r Tooh rH@U\QR}S (QO% ‘g g dz % boxyl ic

acid tert y = H 435 2H), 4.21 (m, 2H),
4-16- (6- Igrl)%dS} c?y %pgelr{l%’y H)5651 (% JI -%8(%201 )8 di Sy r()) pyr? o[ 2, 3-
3.08 (dd,J =4.4,11.7 Hz 2H), 148(s,9H)135(dJ 6.8 Hz, 6H).

20 EXAMPLE 92

4-[6-( 6-Bromo—8-cvclopentvl-5-methv1-7-oxo-7,8—dihvdro-pvrido[2,3-d]pvrimidin—2—

vlamino)—pvridin-S—Vll-2,6-dimethvl—piperazine-1-carboxvlic acid fert-butyl ester

6-Bromo-8-cyclopentyl-2-methanesulfinyl-5-methyl-8H-pyrido[2,3-
d]pyrimidin-7-one (1.0 g, 2.70 mmol) and 4-(6-amino-pyridin-3-yl)-2,6-dimethyl-

25  piperazine-1-carboxylic acid tert-butyl ester (1.14 g, 3.73 mmol) were heated to reflux
in toluene (10 mL) for 16 hours. The reaction mixture was cooled to room
temperature and the precipitate that formed was collected by filtration and washed on
the funnel with toluene (3 x 10 mL) to give 4-[6-(6-bromo-8-cyclopentyl-5-methyl-7-
0x0-7 ,8-dihydro-pyrido[2,3—d]pyrimidin-2-ylamino)—pyridin-3-yl]-2,6-dimethy1—

30  piperazine-1-carboxylic acid tert-butyl ester as a dark brown-gray solid (0.620 g, 37.6
%). "H NMR § (400 MHz, CDCl3) 8.79 (s, 1H), 8.23 (d, ] = 8.8 Hz, 1H),7.99 (d,J =



d] pyri m di n-2-yl am no) - pyri di n-3-yl ] -2, 6-di net hvl - pi per azi ne-1|-carboxylic
acid tert- 25 butyl ester (0.450 g, 0.735 mml),

t et r aki s(woioplex2gé phosphi ne) pal | adi um (0. 102 g, 0.088 nmDIPLTAREB/00059
tributyl-(1-ethoxy-vinyl)-stannane (&€.414 g, 1.15 nmmol) were dissolved in
tol uene (4 n) and sI ovay brought to reflux for 2 hours. The sol vent was

evapor at ed and t | v \[hi s
sol uti or?- & Hh 1375?%%3@ zﬂ éﬁ?g ﬁ{g ph%/h{@pﬁ E(ﬁo(ﬂi)ZH)
4-16-[8-yg3 gcRieﬁ‘tzy4461‘1(71H@QH§>>9/6N(sn¥H) 238 (m, 280, 2,11 (m, 2H), 1.89 (m, 28D,
5- met hyl ™~ 8-'di hydr o- pyr rimdin-2-ylamno]-pyridin-3-yl}-
2,6 V\D OB6® GRA2ZE), PAP/(5, I&B‘Bl D@S5@,J 63 Ha, r?gghyl pi perazi ne-1| - carboxylic acid
tert-butyl ester as a yellow SO|Id (0 275 g, 61.9 9%. "HNWR 8 (400 MHz,
CDC13) 8.73 (s, 1H), 8.20 (d, J = 9.0 1H), 8.06 (s, 1H), 8.00 (d, J =
2.7 Hz, 1H), 7.32 (dd, J = 2.7, EXAMELEQIH) 5.89 (m 1H), 4.51 (d, J =
2.4 Hz, 1H), 4.26 (m 2H), 4.17 (d, J = 2.4 H, 1H), 3.93 (q, J = 6.8 Hz,
2H), 3. Z&msmo@-évcmwmmm:ﬂnmmww 2.41 (s,
3H), 2.35 (m 2H) . . 1.85 (m 2H), 1.65 (m 2H), 1.48 (s, 9H),
1. 45 (s, methyl-8H-p 2 & o5 6 Acetyl 8 cyclopentyl-2-[5-(3
g g: met hyl dpl for{sgé']s@ % \8 c@é[dp@ht@ri-g th&fy 1P bx &7, Sadhidro-p3tidpi2;3-do| 2

pyri m di n-7-
4-{6-] 8- a;;ghﬁpamyylaﬁm(ol-pgnunu&-yur21§4d)mahwepm9mzme dsrbexglieptG dr6- pyri do

[23dpr|md|n i di n-3- | n- | -
car boxyl EtYh‘Eﬁtfa péﬁ{gbﬂb%h@gﬁfa 6‘ %%ed i dé)&l}éﬁl%{m{l{éé mﬂb ?‘gg%lllved in
di Chi r OBR§ N @) frd) Wak ali®dMRidGhe ﬁuﬂufdcsbasj smnédatﬂmysin nemlpelratl(reforlZ) was added
and mxture was stirred at roomtenperature for 16 hours. The sol vent

was ev apbomseﬁhﬂsﬁmannie whecesentgatodandirliquved; ty siy e, SVERSBER 24 hours at

50 C t |

V1) oy Aivived GERGHE LRGP Ao BrisPaRCH ks FIRAGHED

%gg gl) %ag g?nc?ﬁdttcz) Bre® M@fﬂogﬁvcﬁﬂbp&htﬂ@ 520, pdingshyl-piperazinfi- VR 8 (400 VHz,
7, 84py ldlln Z}ykangn@-%@ethyfaﬁnh -pyrifgl, %dh}#lofm‘iglk%ﬁni H%"ﬁ?é@"”‘ﬁa g ?d J =

11 5 %_é) Gengh (smla?@%Qg‘f&*% %{g\@?ﬁ%%odmzl%%sowwsz((ﬁom% 3H 292(30

L LA Aot e e ) g, Gl

54.60; HHz%288;3.36 (mekhy2. /EddmEl o8 12- 0z 28, 358 & 3, 244 bl 225

1.92 (m, 2H), 1.77 (m, 2H), 1.58 (m, 2H), 1.28 (d,J =6.4 Hz, 6H).

EXAMPLE %4

20 4-{6-[8-Cyclopentyl-6-( 1-ethoxv-vinvl)-5—methvl-7-oxo-7,8-dihvdro-pvrido[2,3—

dlpyrimidin-2-ylamino]-pyridin-3-yl} -2.6-dimethyl-piperazine-1-carboxylic acid teri-

butyl ester
4-[6-(6-Bromo-8—cyclopentyl—5-methy1—7-oxo-7,8—dihydro-pyrido[2,3—

d]pyrimidin-2-ylamjno)—pyridin-3-yl]-2,6-dimethy1—piperazine-1-carboxylic acid tert-
25  butyl ester (0.450 g, 0.735 mmol), tetrakis(triphenylphosphine)palladium (0.102 g,
0.088 mmol) and tributyl-(1-ethoxy-vinyl)-stannane (0.414 g, 1.15 mmol) were
dissolved in toluene (4 mL) and slowly brought to reflux for 2 hours. The solvent was
evaporated and the solid redissolved in dichloromethane (8 mL). This solution was
purified by silica gel chromatography to give 4-{ 6-[8-yclopentyl-6-(1-ethoxy-vinyl)-
30 5-methy1—7-oxo-7,8-dihydro—pyrido[2,3-d]pyrimidin—2—y1amino]-pyridin—3—y1}-2,6-



25 4-(6-Ntro-pyridin-3-yl)-norpholine 5-Brono-2-nitropyridine (5.14 g,
25.3 mmol ), tetra-n-butyl amoniumiodide (0.467 g, 1.27 nmol), norpholine
(2.43 g, ®0.0906218¢ ) and potassium. carbonate (3.85 g, 27.@CwmBé3yooosr e m xed
in DMBO (50 mL). The reaction m xturg_was warnmed to 80 C for 15 hours. The
reaction mxture was diluted with ethyl acetate and the solids 30 renoved

by filtratign, The organi¢c fi.ltrat i : 9 he sol vent
VD 03/ 0 %%Yb@f’ﬂ”éﬁ?%ﬁﬁ&@Xyllcé’ﬁladet\g/%)gg?%}ég‘g%%%%g’s%g30'%0% i?‘%”

triturat ' ' dlyeihexangs.20 & Ii=9.0 Ha, ) 8i0dés,

4- ( 6-ni t(r%g‘gg/m?r?qggglt\@?m@%hg{?ne%s Er ovvnéd?\eedl es (12:1;?041%6 (d53 8 %. 1H

NVR 8 (401), 818D, (ACDERI)HB, 11D, (82 (ddsi) = %7.90 P, 11).2.8) @, =15 (dd, J

5 Wor phot ka0 ot Do 17 it e (G PR 2 GEREMR 928 o) e

(2.8650,5131%, mlg)_g(y\ﬁg, gl yvedid, nHFHEA 1 (Q8HNI2).35 on i)chORaney Ni ckel
(1.03 g) was added. The reaction m xture was h L§§n under a hydrogen

at mosphel®), (1583 (psi2H)f b3 ﬂlﬂhﬂd},éz48fﬁ69}9ai-é{{5§%t6}ﬁa§ 10 by filtration
and the sol vent evaporated to give 5-norpholin-4-yl-pyridin-2-ylam ne as a
purple solid (1.91 g, 78.0 %9. 1H NVR 8 8400 MHz, CDC13) 7.76 (d, J = 2.0
Hz, 1H), 7.16 (dd, J = 2.7, 8.6EXpMALE P56 50 (d, J = 8.8 Hz, 1H), 4.24
(s, 2H), 3.84 (m 4H), 3.16 (m 4H), 3.01 (m 4H . EXAMPLE 98 15 6 Brono 8
cycl opengycebyligatyridperty(-3-[fdB Shtimethylpiperagin-1-yDrpyzidin-Zodlagynokds  pyri dol 2
3-d] pyri mdin-7-one . g i

6- Br onmo- Betyd8Epyidol 2.3-dipyriigie (10B€ | _ 5_ et hyl - 8H pyri do [ 2, 3-

d] pygh m di n- 73 oners(Avdo 7Q -y} viafgl somemylphoko7;4dingdmoyr i di n- 2-yl ami ne
(0. 623 g, 3. g%mﬁ&%%?teﬁﬁegt ed t?lq ryg?LI ux i?l t ol ueneé,lo m.) for 16
hours. Thgriddastd]pyridBlim2xlamimohawridiost¥d-2 & drpehyibipgasatli e and t he

precipitate that forned S, C cl N : d pd washed on the
funnel wf O’Eg’rclﬁé? te@‘&yﬁfﬁmﬁ@é%g)%slgﬁ%‘lggg&%%gesgﬁe%s refluxed in ethyl
acetate @Rid¥bhetheROa8LARGwWhich 2 &¥ HE' trodigihybetBe(3ani) @as added and the

cycl opentyl - 5-net hyl - 2- (5- nor phol i n-4-yl -pyridin-2-ylam no)-8Hpyrido [2,3
d] pyri m diintuTe waestaeedat SROR tqwmaﬁursrfa&f/%]a&’/fﬂ %@ %ﬁtfx‘éwa%%v.%’o%?dom NMR 6

(24(7)0@ 125 f%ﬁief%gg%x%é fl?leg & { Sacuttdovef 1dr24(burdat309CRo fave 6lidetylB-02 (d, J =

cyclopenty1-2-[5—(3,S-dimethyl-piperazin—l-yl)-pyridin—2-y1amino]—S-methyl—SH-
pyrido[2,3-d]pyrimidin-7-one hydrochloride salt as a yellow solid (0.120 g, 38.1 %).
'H NMR § (400 MHz, DMSO-ds) 9.51 (m, 2H), 9.0 (m, 1H), 8.97 (s, 1H),8.08 (d,J =
2.7 Hz, 1H), 7.84 (d, T = 9.3 Hz, 1H), 7.78 (m, 1H), 5.80 (m, 1H),3.35(@,J=11.5

20  Hz, 2H), 3.35 (m, 2H), 2.75 (dd, J = 12.2, 2H), 2.40 (s, 3H), 2.30 (s, 3H), 2.19 (m,
2H), 1.88 (m, 2H), 1.76 (m, 2H), 1.57 (m, 2H), 1.29 (d, J = 6.6 Hz, 6H). MS (APCI);
M*+1: Calc’d, 476.3, Found 476.1. Anal. Calc’d for CosHzN70, 2.70 HCJ, 0.10
H,0: C, 54.23, H, 6.28, N, 17.03. Found: C, 54.60; H, 6.68; N, 16.57.

EXAMPLE 96

25  4-(6-Nitro-pyridin-3-yl)-morpholine

5-Bromo-2-nitropyridine (5.14 g, 25.3 mmol), tetra-n-butyl ammonium iodide

(0.467 g, 1.27 mmol), morpholine (2.43 g, 27.9 mmol) and potassium carbonate (3:85
g, 27.9 mmol) were mixed in DMSO (50 mL). The reaction mixture was warmed to
80 °C for 15 hours. The reaction mixture was diluted with ethyl acetate and the solids

30 removed by filtration. The organic filtrate was washed with water, then the solvent



1H), 7.32 (dd, J = 2.9, 9.0 Hz, 1H), 5.99 (m 1H), 3.89 (m 4H), 3.16 (m
4H), 2.61' (s, 3H, 2.30 (m 2H), 2.10 (m 2H), 1.88 (m 2H), 1.68 (m 2H).
WO 03/ 062288302244 BO3/ 00059 -94 EXAMPLE 99 8 Cycl opentyl PET(IRB03i0h&XV Vi ny)
5- et hyl - 2- (5- nor phol i n-4-1-pvridi nzg3-yl am no) - 8H pyri dof 2

3-dl pyrim di n-7-one .

6- Br ono- 8- pent ArikR¥hbdines Zristbani no) - 5
8H pyr | Cﬁyfi% gteg] S‘g ¥451d3w%%@{4n fif Lgétsggflﬂﬂ@odlblﬁo n&@thl

rrm one

t et raki 5{6 baienYs-phespitdieppd)- hmbhmﬂmé @s o8 nqecdlen @ hei4)8 Bid H

tributy 1- et hoxy- vinyl)-stannane 9 ) r d| ssolved in
t ol uene IGMRT&I4O@MH§J6 %Sﬂﬁdﬁgﬁﬁ t{)% gfﬁg%?%z gﬁh?ﬁ dd’\ﬁegr gaction

m xture p i by, g chromat ography to give

8 cycl opbatys 1B fgd‘(“h“@ L?%g‘?’) ) et hyl - 2- (5-mor phol i n 10

4-yl - pyridin-2- yI am no) - 8H pyrido[ 2, 3-d] pyrim din-7-one as a yellow solid
(0. 110 g, 38.6 %. 1H NI\/R 8 MO[%&W%PL%‘;SO%) 8.95 (s, 1lH), 8. 83 (s, H)

8.02%d, J =2.9 H, 7.86 7.44 (dd, J = 3.2, 9.
Hz, 1H), 579(m1H) .2 = 2.0 Hz, 1H), 401(d J=20Hz,1H)
3.79 (q,3 4H), 3.09 (m 4H), 2.34 (s, 3H), 2.17

(E)n(]AI\/I%::DE 1 é 0824 g(er 1@{%§r1&1n7§y1()fﬂlor§hahnej(2 386 g 13.7 2inhol) whS diss@ved im  3H) .

cycl openTHEF- (500m1[1)1yd whichRamey plickel (-08 g) winadded nTbe (epetAnHERWaSy i dof 2
3-dl -7-

8- q/glygiogf?éql y 1616( 7 3 hyfiiogen, aimasphste 50 R for 4 fopis. The cptalyst was removed . ) o
y' a”idd‘ ?Hn%bh ded %e%bﬂz]e;ib’é\laﬁbﬂtdd 3 ghiees- (Orphdin g ylipydidimPoylgminass di ssol ved

or onet hane (5 N HCl in diethyl r s added and
the resuhpurp@pmlﬁt(hﬁégv@&&%) r FERIMR o KW?@NQPF&@%E((%[ th%q\ﬁﬁrs Then,

addi ti onal hyl r { xture was
stirred \ag?% %%gfizgnglseﬁ }Poégs(d'llhe reaétl 2)n m xt %frlg 3V\%§(Hg1| luted with
di chl or oqﬁt)@f@n@nﬂ{)aggewmﬁﬁ NaHCO3. The | ayers were separated and the
organic l'ayer was dried over MySH, filtered, and the sol vent evaporated
to give a yellow solid. The solid was recrystal lized froma m xture of
hexanes, ethyl acetate and di chl gxmPhBY8 to gi ve 6-

acetyl - 8-cycl opent yl - 5- net hyl - 2- (5- nor phol i n-4-yl - pyri di n-2-yl am no) - 8H
F,\’A{Er'l??[ 2 635 AL RVE L SlidhiA PRI E 2 A5 YR b BMrS Olyi-By i @n28aminABEEY) . M5 (APCI ) ;

pyrido[2.3-d]pyrimidin-7-one
6-Bromo-8-cyclopenty1-2—methanesulfinyl-S—methyl-8H-pyrido[2,3-

d]pyrimidin-7-one (1.0 g, 2.70 mmol) and 5-morpholin-4-yl-pyridin-2-ylamine (0.668
g, 3.73 mmol) were heated to reflux in toluene (10 mL) for 16 hours. The reaction

70  mixture was cooled to room temperature and the precipitate that formed was collected
by filtration and washed on the funnel with toluene (3 x 10 mL). The solid obtained
was refluxed in ethyl acetate (15 mL), cooled and filtered to give 6-bromo-8-
cyclopentyl-S-methyl-Z-(S-morpholin—4—yl-pyridin—Z—ylamino)-8H—pyrid0[2,3—
d]pyrimidin-7-one as a dark brown-gray solid (0.350 g, 26.7 %). "H NMR § (400

25 MHz, CDCls) 8.78 (s, 1H), 8.17 (d, J = 9.0 Hz, 1H), 8.02 (d, J =2.7 Hz, 1H), 7.97 (s,
1H), 7.32 (dd, T = 2.9, 9.0 Hz, 1H), 5.99 (m, 1H), 3.89 (m, 4H), 3.16 (m, 4H), 2.61 (s,
3H), 2.30 (m, 2H), 2.10 (m, 2H), 1.88 (m, 2H), 1.68 (m, 2H).



30 Calc'd, 449.2, Found 449.2. 1H NVR 8 (400 MHz, DVMSO-d6) 8.79 (s, 1H),
8.17 (d, J =9.0 Hz, 1H), 8.02 (d, J = 2.7 Hz, 1H, 7.31 (dd, J = 2.9, 9.0
Hz, 1H), wo88/0¢2m6 1H), WD 03/ 062236 PCT/|1B03/ 00059 -95 3pr83/1Be/o0dsd), 3.15
(m 4H), 2.54 (s, 3H), 2.36 (s, 3H) ,g2.32 (m 2H), 2.05 (m 2H), 1.87 (m
2H), 1.68 (m 2H). EXAMPLE 101 6'- l\?tr03456tetrahydro-2I-|-[

1,3 I bipyridinyl 5 5-Brom)-2-nit L&f&g (5.6 g, 27.6 nmmol),

tetra-n-butyl amoni um i odi de 38 nmol ), piperidine (2.58 g,

30.3 mmol ) and po 30 i-mrlzim\'\fy?an%égd in DVBO

tassi um car b(l)nat e (

(50 ni). 8-Tyelopeny boplrothidy oy AR e ot S. Tfhe reaction
m xture yas dil £ 1ﬁt7hé/ﬂe acet ate and fil tered The voI une was
reduced e, the remaining solution was diJuted 10 with

water (50 ni)6- B?oﬂﬁb&ct}mldpantgl -Bmxeblyled-€63-mofholie dh-dryrigis 2odamiael-ed by

f | trat d hed t d

. n|r5tar IOSOIS mﬁgo@m?alpgaﬁgfﬁpf%(%%@ }QA‘SPEWIP%JSLW oagr g\é' o(raange - brown

sol id (4 e&%ﬂ?(’trl glp?{%sphﬁié)ﬂ\i'}ﬁdlﬁﬁfz (&)Qﬁksl\gjo,072<ﬁ@ﬁé§)an&rmtﬂs(1 -eltdxy- 7. 15 (d, J

= 7.3 H . 1H), 4 (m 5H), (m 4H), 2.60
(s, 1H. vih§l)EANBIE 0T0E g, 6.942 MlTwr@IWﬂ@dgwau@eé4 mgf)ppndrslpwly

di nyl - 6' -yl t et dinyl (4.69
o DY 6 et T ok opuws. e seelon B A et ph licn 2RV L 6 YL 06 o)
was adde&mrofﬁaﬁ) hﬁﬁ?% Re 8%10@5&&?6—(%&@5{y&11ﬂ5&)15@mhy161 _(fesptpholin{ 50 psi )

for 4 hours. e catalyst was 20 renoved hy filtrati a@ﬁi cgﬁ ol vent
evaphy at éfyl-lpgngmvkybmcﬁ @?m@&ﬂ@dﬂﬁﬁ?@dl{"ﬂ ACRH Ay ?\Hl @g’am ne as a

20 S o i Oty T

4. 18 (S 2/8%7(d§ﬁk94ﬁ)1z 111)714@r(ra1d 4)3.2.19.531z( tF), 599, (MEXADPLE2 103 25
6Br ono- 8- cYcﬁ'Iopenty

-t et d
3' | b pyr(d:llJr:yIOG{zg 1?DMW}¥8@%§[¢1H&§ 78 &i%‘? r°ai§‘%%a@ 4H),
6- B 2
a pyri m o 3RS 44 i 30 2 TORRA) Pa G ) 1 QR LSS (h Dy
1, 3" | i py1d) Bk T>6 - ylamne (0.668 g, 3.73 mmol) were heated to reflux in
tol uene (10 nL) 16 hours.
EXAMPLE 100

6-Acetvyl-8-cyclopentyl-5-methyl-2-( 5-morpholin-4-yl-pyridin-2-ylamino)-8H-

pyrido[2.3-d]pyrimidin-7-one
8-Cyclopentyl-6-(1-ethoxy-vinyl)-5-methyl-2-(5-morpholin-4-y1~pyridin-2-

20  ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (0.490 g, 1.03 mmol) was dissolved in
dichloromethane (5 mL). 2 N HCl in diethyl ether (3 mL) was added and the
resulting mixture was stirred at room temperature for 4 hours. Then, additional 2 N
HCl in diethyl ether (2 mL) was added and the mixture was stirred for an additional
12 hours. The reaction mixture was diluted with dichloromethane and aqueous

25  NaHCO;. The layers were separated and the organic layer was dried over MgSOs,,
filtered, and the solvent evaporated to give a yellow solid. The solid was
recrystallized from a mixture of hexanes, ethyl acetate and dichloromethane to give 6-
acety1-8-cyclopentyl-5-methy1-2-(5-morpholin-4-y1-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one as a yellow solid (0.280 g, 60.7%). MS (APCI); M*+1:

30 Calc’d, 449.2, Found 449.2. 'H NMR § (400 MHz, DMSO-dy) 8.79 (s, 1H), 8.17 d,J
=9.0 Hz, 1H), 8.02 (d, J = 2.7 Hz, 1H), 7.31 (dd, J = 2.9, 9.0 Hz, 1H), 5.86 (m, 1H),



WO 03/ 062236 PCT/1B03/00059 -96 The reaction m xture was cooled to room
tenperature and the precipitate that formed was collected by filtration
and washeawOm®n/063286 f unnel with toluene (3 x 10 nL) to gi vePCT/IB03/00059

6- bronp- 8- cycl opentyl - 5- et hyl - 2- (3,45.5, 6-t et rahydr o- 2H [

1,3 ] bipyridinyl-6"- ylam no)-8H pyrido[2, 3-d]pyrimdin-7-one as a brown

solid (O 7 %) 0 (31),1H), 8.27
(s, 1H), 338 ‘(113)%15}(%46{%;5?&%)?%&& ?%%%]ﬁ%@og%\] D68 e 1),
5.98 (mlgﬁém,ﬁﬂ)'l_l(gg(nﬂ}ﬂ—l) 2.60 (s, 3H, 2.30 (m 2H), 2.11 (m 2H), 1.88
(m 2H) . (m 8H). EXAMPLE 104 8-C :

opentyl -6-(1-ethoxy _vinyl)-5-nethyl-2-(3 4 5,6-tetrahvdro-2H 10 [1

3" | bi pyri dinyl -6' -yl am no) - 84 pyEXAMPLEt pvri mi di n-7-one

6- Bronp- 8- cycl opent yl - 5- met hyl - 2- ( 5- m)rphol i n-4-yl -pyridin-2-yl am no)
8H-pyri dg[ \ , 0.641 mmol),

tetrakis I%Itl% ShBd Inejypal Tadirum 089 g, 0.077 mmol ) and
tribusyl-(1- elSJermo Nnrm;dp)'rldmanﬁégeﬂ 6 ngaal) detr%n@umm%é‘%“?ﬂl%%ol ved in

t ol uene and sl 1 r eaction

m xture é%é Oag’l HMOY- é’& iding I‘gﬁg %é?ﬂf\ﬁ& glé(/d é‘?‘??sc?:“é‘qge BT Qrer’gt ogr a:ohy to
give 8- Cé%@pﬁ{wgw@r&rﬁn&m@mmm mﬁéf’eyibti(iimﬁﬁulé vis@varmed ghydr o- 2H [
13]b|pr|d|n yl am no) - 8H pyri do d pyrimdin-7- a yell ow

S
sol i d (08080 fouyt h&gs.2The reag IR UG 9 WX as di | ethydapaptegnd ll‘iegﬁ% 1H), 8.16

5%, 0 3}‘% szﬁ‘meﬂlzgs fegqua % Femay :égeth)ﬁ g%at% gﬁhe ﬂemeuél g sBﬁltmlJr 'ﬁ‘)as dﬁut@@ ( dd J -

2.9, 2 J

(2 2 rzr@ lxlﬂ)h, wéexg(Soﬁ%) A precﬁ)lthtehlﬂlmeﬂwtely:foﬂﬂed(am vtad)colleqtemb}( ﬁl;rfm(a? § §67 .
HQ”, 3H) . aEkgFER orbe émﬂélewh M@teéwwmﬁy piteg- %’étﬁaé?‘tfﬁﬁxk%bﬁ% o
6-tetrah | pi di ool a1z,

3 b pri h ARG asgR e SRR Soliq GR0% BETTR). MINRBCAML, - 4 s,

6- t

et r ahygsor d)Z’H76(s 1H), 7.15 (d, J = 7.3 Hz, 1H) 6.49 (d, J = 8.5 Hz, 1H), 3.84 (m, SH),

[1,3" ] bipyri -yl 'am no) - 8H pyrido[ 2, 3-d] pyri m di n-7-one (0.180 g,
0.379 mwiQ0 ( )d2§9,6‘4 JEQ- in ethyl acetate (10 nL) and 6 N HO (10 nl) was
added then the mxture was stirred at roomtenperature for 2 hours. The

m xture was diluted with 30 dichl oronethane and aqueous NaHCO3. The | ayers
ver e 1§epar at ed and the organi ¢ WXéMB¥eE39% pcT/ 1 B03/ 00059

3,4,5.6-Tetrahydro-2H-[1.3"bipyridinyl-6'-ylamine
6'-Nitro-3,4,5,6-tetrahydro-2H-[1,3Tbipyridinyl (4.69 g, 22.6 mmol) was

dissolved in THF (100 mL) to which Raney Nickel (1.08 g) was added. The reaction

was shaken under a hydrogen atmosphere (50 psi) for 4 hours. The catalyst was

20  removed by filtration and the solvent evaporated to give 3,4,5 ,6-tetrahydro-2H-

[1,3']bipyridinyl-6'-ylamine as a purple solid (4.86 g, 85.7 %). 'H NMR § (400 MHz,

CDCl3) 7.76 (d, J = 2.4 Hz, 1H), 7.19 (dd, J = 2.9, 8.8 Hz, 1H), 6.47 (dd, J = 0.7, 8.8

Hz, 1H), 4.18 (s, 2H), 2.97 (m, 4H), 1.71 (m, 4H), 1.53 (m, 2H).

EXAMPLE 103

25 6-Bromo-8-cyclopentyl-5-methyl-2-(3.4.5,6-tetrahydro-2H-[1,31bipyridinyl-6'-

ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one

6-Bromo-8-cyclopentyl-2-methanesulfinyl-5-methyl-8H-pyrido[2,3-
d]pyrimidin-7-one (1.0 g, 2.70 mmol) and 3,4,5,6-tetrahydro-2H-[1,3"]bipyridinyl-6'-
ylamine (0.668 g, 3.73 mmol) were heated to reflux in toluene (10 mL) for 16 hours.



-97 layer was dried over MgSOH4, filtered, and the solvent evaporated to
gi ve 6-acetyl-8- cyclopentyl-5-nethyl-2-(3,4,5,6-tetrahydro-2H |

1, 3' ] bi pywodBnyd236' - yl am no) - 8H pyrido[ 2, 3-d] pyri m di n- 7PcmaBei00asdyel | ow
solid (0.120 g, 71.0 %. 1H NVR S (4. MHz, CDC13) 8.78 (s, 1H), 8.20 (d,
J =8.5 Hz, 1H), 7.95 (s, 1H), 7.39 ?m 1H, 5.85 5 (m 1H), 3.15 (m 4H),

2.53 , , 2.36. , 3H), 233 2 . . 2H) ,
1.77- (18 5EE%H) FRACTE f?“’ﬁ(%}%e(w/ft@éf’?l,%d%%"%ﬁ EE@ST aé‘,%egﬁc} ﬁ%‘ pr%%%lﬁ%éﬁ ?f‘%?e‘/&naﬁ
Cal c' d f Qg g?g&@%@ﬂtr&iﬁﬁaﬂmm@ﬂ of eheXhindtlwifh t8Brend(3 4 80 5l) tFgivad: C,

66. 68; H, . N, 18.07. EXAMPLE 106 10 8 cl gpenM 6, t hoxy ethyl) 2
met hyl suBﬂamylb-S&yCMpﬁhfdbP-zn@hﬂl-?pﬁ,‘i’r,ﬁiﬁd‘ieﬁawdé‘??é}l'&@e]é’lR‘}’é’(SlFré’i' 6?- 78 O

| ut | f .4- ] i c.ack. o6k 1) in THE
(25 5 B AR e oA atROh o s TR AL WD) T TTE
M sol &1t i gaRkrs GO MHA RDCEPS.YD ) 17)X8.27 @, YHR 8sI7 (dr bet K®Hz1TH)BOUt es to

formthe anion.

4- Cycl opéntiyd) At 2 =rfe8 Higl 8d), PR m,J¥Di Il ondtl 280 e b 9™ 5 was t hen
added an h acl.i.o |l o t I 0 and stirred overnight. The
react i onaﬂt)xfhiﬁn%b E&gr@h V\%'%Mﬁggﬁ(g}qgg&s HCI (100 m). The aqueous
| ayer was extracted with ethylacetate (150 ml total) and the organic

| ayers were conbined and conce ive a yellow oil.

Chr omat ogr aphi ¢ purification on%*?‘ﬁ%‘%i?g (chlorof orm et hyl acetate
gradi ent) - et ho Y3 - 0

met hyl sul8 1 -winylmethyle2<03.4. 5 Gettalydig 25 650101 v
(APCllq) Hdiny1l®a YR SidofD8. dM%EimiBMBOoa8) 8.54 (s, 1H),
7.477. 48 5 £ 0 = 6.25 Hz, 2H), 3.49 (q,

, 0. 9Y- 5. m , . 0 '[.,J—_..

J = 7.03 Hz, BBrond-84yclopentyl=>-ngtins-2HS-mongholip4sd-pysdingi4ylangn®a_ o 29 (m
2H), 2.08-2.02 . 1.88-1, . 1.69-1.65 (m 3H), 1.17 (t, J
7.04 He, Wyr}g%f_@%iﬁ%oﬁfei@‘?’ﬁ@kﬁialo%lﬁ'ﬁtl 7 6 (2 ethoxy-ethyl)-7-o0xo0-7
8-di hydr QétPé{di%Q%h@nﬁ?lﬁﬂsﬂﬁhbﬁhﬂédiurﬁ'(&ow g,0.077 mmol) and tributyl-(1-ethoxy-
yl am nol - Ryridi n-3-yl | -pi ] 2erazi ne-1-car boxyl i ¢ aci g tert-butyl ester
8- Oycl opennyl)-stear(ape €3.hokg- B0 Fynol) werrudissahied dn 1qlpgne ( WP&MY3
d pyrimidi n-7-oneq( 1.0 419 llowed to cool, then purified
4-( 61am ﬂ%‘-"ﬂﬁ}‘r‘ ?0 'eﬂgﬁ-f?flz)gli‘%]l% %gf%m n%tiqn%ﬁgburge%aggx?ﬁv? C 'Oacé) iod t er% -butyl ester
(1.10 g, 13 YhcaBephroM@iogrdphgte dive3-¢yefdpantyl-6-(i etheyevinyd)-63nabyAZ36
PCT/ 1 BO3/ 00059 ~ - 98 . . . . T

(3.4,5,6-tetrahydro-2H-[1,3'Tbipyridinyl-6 -ylamino)-8H-pyrido[2,3-d]pyrimidin-7-

one as a yellow solid (0.180 mg, 59.2 %). 'H NMR &vvv (400 MHz, CDCls) 8.73 (s,

1H), 8.16 (d, J = 9.0 Hz, 1H), 8.05 (s, 1H), 8.01 (d,J = 2.9 Hz, 1H), 7.36 (dd, J =2.9,

20 9.3 Hz, 1H), 5.90 (m, 1H), 4.52 (d, J =2.4 Hz, 1H), 4.18 (d,J=2.2 Hz, 1H), 3.93 (q,
J =7.1 Hz, 2H), 3.14 (m, 4H), 2.41 (s, 3H), 2.36 (m, 2H), 2.06 (m, 2H), 1.84 (m, 2H),

1.56 — 1.77 (m, 8H), 1.21 (t, T =7.1 Hz, 3H).

EXAMPLE 105

6-Acetyl-8-cyclopentyl-5-methyl-2-(3 A.5.6-tetrahydro-2H-[1.3"Tbipyridinyl-6'-

25  ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one
8-Cyclopentyl-6-(1-ethoxy-vinyl)-5-methyl-2-(3,4,5,6-tetrahydro-2H-

[1,3'Tbipyridinyl-6'-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (0.180 g, 0.379 mmol)
was dissolved in ethyl acetate (10 mL) and 6 N HCI (10 mL) was added then the
mixture was stirred at room temperature for 2 hours. The mixture was diluted with

30 dichloromethane and aqueous NaHCOs. The layers were separated and the organic



(10 nL) for 16 hours. The m xture was cooled to roomtenperature and
purified by silica gel chronmatography to give

4-16- [ 8- cyolospensy/| - 6- (2- et hoxy- et hyl ) - 7- oxo- 7, 8- di hydr oPpynBeop®, 3 -d]
pyrimdin-2-yl amino] -pyridin-3 -ylg} -pip erazine- | -carboxylic acid
tert-butyl ester as an orange solid (0.328 g, 20.4 %. 1H NWR S (400 MHz, 5

7 a5 (o Tl i NG Sl ool R o' T
g g m) eyck 33t}(115Lméﬂll_’%r1 233 5356(ettah)3dr6—2H-[11,3]lﬂiﬁynd&1}dﬁ -glaminh8H2. 84 (t, J =

OH), 1.1pyrdql23- apwlmdlmpbonegx?wﬁg solgd @12@ W&io%ianlhﬁg’@i Sug? 148 (s,
( 2ethoxys SLOMAAE £73 0 RES 3440V, 3 L' DKL) fif) 746 AN P bo Rt 1RY 9 8501 2

3-dl pyri

4-16-4 8- g} Cc{19P8Ntsytnr, @H).2.83 tsozm & 30y/(s) 3y, @33~ (o, 81 13 (ro, 33, i B3[(@), 3-

d] pyri mdi n-2-yl am no]- yridin-3-yl}-piperazjne- E&yoﬁd‘éc aci d

tent but gH).ekTed1.56((0n, 8H5 MS (@PSEIDIMTTblI ald i/ <s EPnstr4 24t or onet hane (4
N Y, e gv.68; B e was

stl rred gg%r%t%ééﬁﬂgfs %%rgse 6 € éé%gﬁs@@illﬁg@?g \?g,g?gmtgs evaporated to

gi ve 8-cycicomengyl- 6- (2-et hoxy et hyl ) -2- (5- pi perazi n-

1-yl-pyridin- 2- yl am no) - 8H pyri do[ 2, 3-d] pyri m di n-7-one hydrochl ori de salt

as a yellowsolid (0.292 g, 97.7 % M5 (APCI) Calc'd for M-H: 449. 2.

Found: 449.2. Anal. Calc'd for EXANBANOX 2. 6 HCl, 0.35 H20: C, 52.26; H,

6.56; N, 16.88. Found: 20 C, 52.01; H, 6.96; N, 16.88. EXAMPLE 109 8

%’C' ?@e“%Yévéor(e%tﬁ%t-@Oeihoﬁyﬂah{rlkLQkﬁM@ml@mlférrv?rsmﬁmdow13idwwimlamfbmne do[ 2, 3-

pyri m drn-
6- Br ononet hyI -"JRya;o;cwllenb(e?& W)-sglmnWﬂmetyw%?McﬂS?f@ & Byrinmidin- 25

7one(1 3.75. 1 i I m) to
whi ch p g‘Pﬁ‘ﬁ]r)d'élT (]%% é‘%ﬁ? Wasf‘}@dse(a lﬂﬁgg{%ﬁ?ﬁmﬁgﬁi\gzgﬁﬂ gg?gn(?jﬁ{t?’he m xture
was stir r7%Q%5%mo[ QO sbRitPR i THER "[ft@rreaibubﬂmnnsturér wes stamdtfoot0 mimttesrte was t hen

filtered and the salts washed with eth tat.e. or gani cs
wer e evagomathechnia. ér(\}yglcgmntylammo -2~ methyl%ul fany -pynmldme-g ca%%?deﬂ &j 9

I
o) py Ao ot Bt PTG NBAHIE A oy TRV I RS (500 i,

CDC13) WeeA3ioR @iz tbe Wﬁﬂ'ﬂdelﬂ@lﬁﬂd&@ﬁl‘i%%—a@ﬁe@lsﬁml(@m i) The aqueous laygr = 1.6 He,

. 5 95wa(sngxtr%<|:_t|236 with ezhyﬁacetate (156 rrﬁ tcl)_%l) anlabthe orgamc fa%rs were combined

and concentrated to give a yellow oil. Chromatographic purification on silica gel
(chloroform/ethyl acetate gradient) gave 8-cyclopentyl-6-(2-ethoxy-ethyl)-2-

20  methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one (3.22g, 9.65mmol). MS (APCI+)
334 (M+1, 100); "H NMR § (400 MHz, DMSO-46) 8.54 (s, 1H), 7.47-7.46 (m, 1H),
5.99-5.90 (m, 1H), 3.69 (t, J = 6.25 Hz, 2H), 3.49 (q, /= 7.03 Hz, 2H), 2.84 (t, J =
6.25 Hz, 2H), 2.59 (s, 3H), 2.34-2.29 (m, 2H), 2.08-2.02 (m, 2H), 1.88-1.83 (m, 2H),
1.69-1.65 (m, 3H), 1.17 (t, J = 7.04 Hz, 3H).

25 ‘ EXAMPLE 107

4-{6-[8-Cyclopentyl-6-(2-ethoxy-ethyl)-7-0x0-7,8-dihydro-pyrido[2.3-d]pyrimidin-2-

ylamino]-pyridin-3-yl}-piperazine-1-carboxylic acid tert-butyl ester
8-Cyclopentyl-6-(2-ethoxy-ethyl)-2-methanesulfinyl-8H-pyrido[2,3-

d]pyrimidin-7-one (1.0 g, 2.86 mmol) and 4-(6-amino-pyridin—3-yl)-piperazine—1-

30  carboxylic acid fers-butyl ester (1.10 g, 3.95 mmol) were heated to reflux in toluene




2H), 3.63 (m 2H), 3.41 (s, 3H), 2.60 (s, 3H, 2.32 (m 2H), 2.06 (m 2H),
1.87 (m 2H), 1.68 (m 2H). EXAMPLE 110 5

8- Cycl opewDyB/o@28®t hanesul fi nyl - 6- ( 2- met hoxy- et hoxynet hyl PcghB@yoddo[ 2, 3-
dl pyri m di n-7-one )

8- Cycl opentyl - 6- (2- met hoxy- et hoxyrret%yl) 2- met hyl sul fanyl - 8H pyrido [ 2, 3-
d] pyri m di n-7-one

2- benz er(é@ @Illlfv)(fﬁglim gO‘Hﬁewg? “WHE? W?Scﬁohléaﬁq? 005y tempegatyip and® Pslﬁ(\e/\c}e?ye di ssol ved
in di ch § Qﬁrgglago;%q >Prﬂy)to and 45{6 8- @ﬁmienﬂ;ﬂlﬁa(atutMy étl@ymémbm& for 12

hour s. actl on re-was purified siljca gb hr omat ogr aphy
to give cﬁhszdmipcyndntzﬁ dB}ymmmmn%slamﬂIiQimyﬂéﬂr%*YlﬁePlﬁéli@?me 1-carboxylic

o 130”3 ac] ekippcyihdes o o pronet ol 2705 %0 RS gy, SOLT T 60,0
1H, & £ S8yt WL 18, 526,109 . Trbir 9810 0004 TS 63085 (m 2H) |

3.43 15°2.25 | 2
1.70 Efmzwdd JEXM/,PE.EH&;LIH) £-908(x, a}m;vweh-r—méfé;g ﬁhélﬂoéﬁ)a %;1 (m 20,

t hoxymet hyl ) - d

d] pyri m @ =2l &I%ﬁr%é?( ?ﬁgzr?g%)(j"rg)%i a223|3nml go§<n3}1 ZII-(I'J) %108|7d

tert-but ) §%69 (m, 2H), 1.48 (s, 9H), 1.19 (t, J = 7.1, 1H).

8- Cycl opent’yl”= 2= met hanesul f i nyl - 6- ( 2- net hoxy et hoxynet hyl ) -8H 20

pyridof[ 2, 3- d]pyrlmdln 7-one (1.0 g, 2.86 mml) and

4- (6-am no-pyridin-3-yl)- pipergziappliragboxylic acid tert-butyl ester
(1.10 g, 3.95 nmml) were heated to reflux in toluene (10 nm) for 16 hours.
The Offin i YIROFRIL-QlaaRIRH fi ed by silica
gel clopent yT - 6- ‘
(2-met hommmxo 7, 8-di hydr o- pyrido

2,3-d di n- 2- | d rb I id
ot t-butyl st B uigpmt-Cofer g e P RRHAE BIRRE "D Y 00 Mo
CDC13) 8d 1ﬁﬁglnlﬂ%an§ngjﬁ8}(rf@m ?rlg‘)}-p@eﬂém@sl, ca:kbbxyhz a6l tefributyd esteﬂ 4 Hz, 1H),

7.42 = 1.2 3. 63
(m 6H) ((332153g(($57’Bm1)n01)3Wa_81d1€3¢1ve4H) dichlogzm th:@n mfg gaﬁ cﬁpﬁ%‘ hyll 88 (m

1 1 2 " 45 oy @ﬁ)@é w§s e%de%&&la the Q23964 238 o mbBARFORPIB honsO0 EXAVPLE

ynmet hyl) e @él‘v@htﬁ%saezf'aﬁbr&teht@gfvb didycRpyhtglv64(dkthoxy-ethyl)-2-(5-piperazin-

8H—pyr|do[23dlp¥r|md|n- - |
1-yl-pyridin-2-ylamino)- 8H—pyr1do[2 3-d]pyrimidin-7-one hydrochloride salt as a
yellow solid (0.292 g, 97.7 %). MS (APCI) Caic’ d for M+H: 449.2. Found: 449.2.
Anal. Calc’d for CasHa3N70, 2.6 HCI, 0.35 H,O: C, 52.26; H, 6.56; N, 16.88. Found:

20 C,52.01; H, 6.96; N, 16.88.

EXAMPLE 109

8-Cvclopentvl-6-(2-methoxv-ethoxvmethvl)—2—methvlsulfanvl—8H-Dvrido[2,3-

d]pyrimidin-7-one
6—Bromomethy1—8-cyclopentyl-Z-methylsulfanyl—SH-pyrido[2,3—d]pyrimidin-

25  7-one (1.33 g, 3.75 mmol) was dissolved in 2-methoxyethanol (10 mL) to which
potassium carbonate (0.778 g, 5.63 mmol) was added and the mixture was stirred at
room temperature for 2 hours. The reaction mixture was then filtered and the salts
washed with ethyl acetate. The combined organics were evaporated to give 8-
cyclopentyl-6-(2—methoxy—ethoxymethyl)-2—rnethylsulfanyl—8H—pyridc$ [2,3-

30 d]pyrimidin-7-one as a waxy solid (1.00 g, 76.3 %). 'H NMR & (400 MHz, CDCl3)



4-{ 6-[8-Cycl opentyl - 6-(2-net hoxy- et hoxynet hyl )-7-o0xo-7,8-di hydro 5

pyrido[ 2, 3-d] pyri m di n-2-yl am no] - pyri di n-3-yl }-pi perazi ne-1-carboxylic

aci d tertwoOabgl2iester (0.140 g, 0.242 mmol) was di ssol ve@CirnBo3/00059

di chl oromethane (2 m). 2 NHCA in gpethyl ether (2 nL) was added and the
reaction nixture was stirred at room tenperature for 18 hours. The sol vent

was evap e -

met hoxy- %t%g }/ 15él§:2p§§at25?dr? (% (1%) 4y5r2| g] 213 gml}rpo)3 786I-S- pyrido[ 2, 3

10 d] pyr QPl‘E)dSGB@nQZIB Mqir(@gmoz stoles,sall)tz 35(1A, AEBL 2.06/ (o2 HY 1(8Y. (0d.6 g, 85.9
M+l: Calc'd, 480.3, Found 480.2. Anal. Calc'd for

cz5H?,3N7aEI),21 Q&s(rm@ﬂ) C, 53.78; H, 6.35; N, 17.56. Found; C, 54.03; H,

6.64; N, 17.17. EXAWPLE 113

8- Cycl opent yl - 6- et hoxynet hyl - 2- met hyl sul f anyl - 8H pyrido [2, 3-dl

pyrimdin-7-one 15 3-Et hoxy- prcE)XAK’I Q4 ethyl ester (12.31 g, 84.2

nmol ) was dissolved in tetrahydrofuran (40 nm.) to which LiHVDS (89 nli, 88.9

nmol , 51. @-CAdlopehtyER- mahaneshm_ﬁﬂm“v-ethoxvmethvl) -8H-pyrido[2,3-

4- q/cl openty| a,H] ng-Z met hyl sul f anyl - pyri m di ne- 5- car bal dehyde (10.0 g,

42. 2 mmol dded neat and the reaction m xture was stirred at

ambi ent t ewpergaém%eﬁgn 61& HOUbRy- Eﬂh@ﬂyrﬁétﬁ?dlgiltmét@yrsﬁlfﬂmyx SHopyrifoimBy s. The

reaction 20 m xtur luted With ethy cetate and water, ({lhe | ayers
separ at eaﬂ]pyrhmdm’gam el 46 g,yﬂe]rS anadangyZbenvgsoulfamd-3 phenybpXAzHidiRg apor at ed

to give rud Jhe ¢ Rr i | acetate and
dil Ut ed Vet & gQiH’éﬁ"Q ¥ ‘5)%50 veg ‘ég?%ﬁf ma‘%\/ﬁﬁ 38@8??2% ed by
filtngti Qmdicht %n&%ra‘iu&)f@f OPBArY. The ffabiioaymiitiny waR then purified by silica

met hyl sul f anyl

pyrido[ 2, 3-d] yrlmdln of f.- whlte SO|Id(4 70
g, 25 34.gebghrompiorIdRIB Iq Zige Sigsislopensi %?Sﬁﬁnﬁlﬁ& -methgsy = 1.5 Hz,

2 47 (s, g mshilharprggtes- %ngl’ﬂzcﬁn-%e“a'g% e G ol %13%’* TSAPIEE

(t, J = T} WNI\@HB@(WM@I}/ 06223 &B. PTF/ 1HBD3188(1059=17HZL1HX/S\M@114 8 oyl
opent yl - 6- et hoxynet h

rrethanesulfln id 3- Y4k m di n-7- one
8- Cycl opeer)yf’rﬁ@(‘étJrﬁ)i%%& A~ 38 Q@P’t‘%ﬁ)s 1652‘?5‘3/8%5}}3!-‘&/{3 %lg) %lgégd{}p rimdin-
7 one (4. z I yl - 3- phenyl - oxaziri di ne (4.89
Eif8 7@9%&%6%@?%@0@%5?\% ﬁl gz gdrdoifrrgjtﬁlhane (30 nmL) and stirred at
anbl ent tenperature for 12 hours The crude product was then purified by

silica gel chromatography to gl &QM
8- cycl opent yl - 6- et hoxynet hyl - £ nesul fll nyl - 8H

4-{6-[8-Cyclopentyl-6-( 2-methoxv—ethoxvmethvl)-7-oxo-7,8-d1hvdro-pvrido[2,3-

d]pyrimidin-2-ylamino]-pyridin-3-yl } -piperazine-1-carboxylic acid ters-butyl ester

8-Cyclopentyl-2-methanesulfinyl-6-(2-methoxy-ethoxymethyl)-8H-

20  pyrido[2,3-d]pyrimidin-7-one (1.0 g, 2.86 mmol) and 4-(6~amino-pyridin-3-yl)-
piperazine-1-carboxylic acid tert-butyl ester (1.10 g, 3.95 mmol) were heated to reflux
in toluene (10 mL) for 16 hours. The reaction mixture was cooled to room
temperature and purified by silica gel chromatography to give 4-{6-[8-cyclopentyl-6-
(Z—methoxy—ethoxymethyl)-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2—y1amino]-

25  pyridin-3-yl}-piperazine-1-carboxylic acid ferf-butyl ester as a yellow solid (0.140 g,
14.7 %). '"H NMR 8 (400 MHz, CDCl3) 8.60 (s, 1H), 8.34 (m, 1H), 7.95 (s, 1H), 7.69
(t,J = 1.4 Hz, 1H), 7.42 (m, 1H), 5.91 (m, 1H), 4.53 (d, J = 1.2 Hz, 1H), 3.78 (m, 1H),
3.63 (m, 6H), 3.43 (s, 3H), 3.11 (m, 4H), 2.35 (m, 2H), 2.08 (m, 2H), 1.88 (m, 2H),
1.69 (m, 2H), 1.48 (s, 9H).



pyrido[ 2, 3-d] pyrimdin-7-one as a white waxy solid (2.67 g, 55.3 %. 1H NWR
8 (400 MHz, CDC13) 8.94 (s, 1H, 7.81 (t, J = 1.7 Hz, 1H), 5.98 (m 1H),
4.50 (d, WO#930e22367 Hz, 1H), 3.68 (g, J = 7.1 Hz, 2H), 2. PET(IBO3/@bR9, 2. 22
(m 2H), 2.12 (m 2H), 1.94 (m 2H.0d. 69 (m 2H), 1.31 (t, J = 7.1 Hz,
3H). EXAMPLE 115 4-f6-(8-Cycl opentyl - 6- et hoxynet hyl - 7- oxo- 7

8- di hydr o- pyri dof 2, 3-dl pyri m di nE%AMPL 112
yl am no) - pyri di n- 3- yI | - pi per azi ne- car%oxyl ic acid tert-butyl ester 15
I .

8-Cyclop eI 25, § b ROV SRk 2. iadiRyr | m di n-
7-one (1 S 2. 00 Nt

4- (6-am rg¥ Byﬁaagg-(apyﬂlﬂndm-pefnam ne-1 - carboxyl i c acid tert-butyl ester
(1.10 g, 3. were heated to reflux in toluene %d‘? gz_lﬁ) for 16 hours.
The reactl on r-ke-lF-Eyaaredot-Eamethorgshaxy MR (PR MadiB¥d™r i ed by silica

37 o~ Co- CpERART e ominol pyriing 1 piperging | carygyic acid e

pyri do[ 2,tutyl]epter (01140 g]OMIrmmbhm)aspﬂyssbNeahirBdiyhl})rqmilqum(B ma-)l 234 HEdxyl i ¢

acid tert- butyl ester X | o SO|Id 0. 140 @? 1H NMR 8 (400
MHz, cDcigylieghystheg (2 %é ang theyreactip Pﬁum%ﬁf S“‘?“b AN g = 2.7 He,
1H) 7 6 géx?maerlglre ﬂo{ﬁ%'ﬂ%ursl e sglv§§t wa(s%a%o]ratedgo five$- @c}%ent§lﬂ)51(25 m894|(_|) m

311 (bt 2edeximehhp; <5a:zmaz(1m1 ghyridin- gwla(mmo)zw pyxlde@ Im 25 2H),

éeﬁ? )}E) Cﬁ%‘b‘?ﬂ%‘%ﬁ&ﬂe hﬁ’&‘()%mﬁpg%lﬁ_%%sﬁwidewgﬁél ani n(%\sI 8H pyri dof

2, 3- dl pyriABce), W 100@14d,1480.3, Found 4802 Anal, Calc’d for C25H33N7022 16 HCI:
6- [ 8- Cycl open 'yl - 6- (2- met hoxy- et hoxymet h |é67 0X0- 7, 8-di hydro 30

pyri dof 2 @riﬂmﬁ,rﬁ?cﬁ,hl,ﬂﬁﬁa st Cp§1410§| $13.-bi-ber azi ne- | - carboxylic
acid tert WO 03/062236 PCT/1B03/00059 -102 butyl ester (0.140 g, 0.242
mol ) was di ssol ved in dichl oronet hane &d 2 NHC1 in diethyl ether (2
m.) was added and the reaction nmEXANEL d3stirred at room t enperature for
18 hours. The sol vent was evaporated to gl ve 8- cycl opentyl 6- (2-

met hoxy- e8-Myxlppeithyd-pthdx (hethiy 2ot ' ] B-g1p3 ey ri do [2 3

5 d di n- 7- | 85, PCl) Calc'd
Por o ™ 450, FEN Ry oRadg g effﬁﬁﬂﬁ@g 33{ %ﬁzms@g@ a*g;”%% o 2H>C
8.34 (s, t%ﬁ%la/zdr&upa]ﬂ (@gmlitﬁw%ic?l LI_DFHM@S*)(@ M@s@&nmétm,omlﬁér}ﬁs weihH) .76

(d, J = g 11 57 (q J =
6.8 Hz, 24pwlyhadded. (ﬁaCyAp}qpentglaggnc( Fmethylsul anyl~pyr1m1d1ne -5- carbal eflyde

(10.0 g, 42.2 mmol) was then added neat and the reaction mixture was stirred at

ambient temperature for 17 hours then brought to reflux for 7 hours. The reaction

20  mixture was diluted with ethyl acetate and water, the layers separated, the organic
layer dried over MgSO4 and the solvent evaporated to give a crude oil. The crude
product was dissolved in ethyl acetate and diluted with hexanes to give a precipitate,
which was collected by filtration to give 8-cyclopentyl-6-ethoxymethyl-2-
methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one as an off-white solid (4.70 g,

25 34.9%). 'HNMR § (400 MHz, CDCls) 8.47 (s, 1H), 7.52 (t,J = 1.5 Hz, 1H), 5.82

(m, 1H), 4.32 (d, Y = 1.7 Hz, 1H), 3.53 (q, J = 7.1 Hz, 2H), 2.47 (s, 3H), 2.17 (m, 2H),
1.93 (m, 2H), 1.73 (m, 2H), 1.54 (m, 2H), 1.15 (t, ] = 7.1 Hz, 3H).



2.26 (m 2H, 1.89 (m 2H, 1.75 (m 2H, 1.58 (m 2H), 1.19 (t, J = 6.8
Hz, 3H). 10 EXAMPLE 117 8 Cycl opentyl 6

met hoxy mewbyBa&2set hyl sul f anyl - 8H pyrido[ 2 3-dl pyri m di n- PC®IB03/00059

3- Met hoxy- propi onic acid nmethyl estejgf9.95 g, 84.2 nmmol) was dissolved in
tetrahydrofuran (40 nL) to which Li HVDS (89 m., 88.9 mmol, 1.0 Min THF)
was slowy added. PLE 1

4- Cycl opent yl am no- 2- net hyl suI fany pyri m d| ne- 5- car bal dehyde 15 (10.0 g,
42. 2 mol : . brau o reflux
for 7 dage 3 : ¥ rll{n{a tonnd wat er
the layers S%p@jc%ﬁéﬁt lldléthé?i}gﬁéihyll_ 2 ﬁﬂéﬁfylsdﬁh@ﬂ M-Pyrlcﬂli{@@d]gﬂﬁinidh& sol vent
evaporated to give a “crude oil he crude ?ro duct was di ssolved in ethyl
acetate éPfdlec{|416Ot£dl4%Dtnhmhlé>aad1ééenzed)eﬁgﬂﬁﬁ’éy]a wherslxaztidingd 8% gwas col | ect ed

by filt t 8-
et hoy maPrpesShaHetS SV SRSy RIRR; SOl apd smed stepbisnt. o o,
of f - Wh' t Qemﬁ&hﬂufla 10813 hofiss. Tthe nftp: rddtlchVB; lﬁeﬂ p0ffiddy siGBCEd) 8. 46 (s, 1H),

7.49 (t, J Hz, 1 581% , 8 { 7 1H), 3.37 (s,
3H), 2. 4rh(osnat%uyph>2toqu &fyclszwqan ylf- qhm()fﬁletb:db mfthflgesc#lﬁl " 1.55 (m 2H).

DAPLE 11825 8 OISR Yle & JRLIPISSHMMlor: SESUBXVFPATL 554+ P11 ol 2

8 Q/cl opgm@(ymﬁz @qjctlgwgzatshm) ngrre@myiwlmanﬁ) 858 ol 11 4[5D,(d3T =
yrimdin-7-one

2 beri@eneisthZoHﬂ 32§8piﬁeh?f7 10151&2211)} %}96)@ 3H), 322 g, A1), 3d 2Dt di ssol ved
i n dichl gg]b’v % grjd ’Fi!ﬂ”?ﬁ) at anbient tenperature for 12
T ’ en

hour s. § reducéd"to approximately 30 50 nL and was
then purified by silica gel chromatography to give 8-cyclopentyl-2 WO
03/ 062236 PCT/ |1 B03/00059 -103 AMPL

met hanesul fi nyl - 6- met hoxynet hyI gﬁ- yrlg ﬂg 3-d] pyri mdin-7-one as an off -
o( 4 Mz, . )

whi te : i AH), 7.78
(t, J : tHy, 353 (s, 3H),
2.96 (s, ﬁﬁrno?p%@dlﬁ@ Vl]%eraz@nal?—céﬂﬁbx@ld)a01d1te9t3b1(tm es%ﬂ) 1.69 (m 2H). 5
EXAMPLE IT9 4 ]b (8 cyclopentyl 6 nethoxynet hyl - 7- oxq-7_8-di hydr 0- pyri do[ 2
3-dl pyri mi di n- &nylbamtﬂotj-esbr@xymethylywqthq@p%%}zlr%Pvnécza[ﬂéo@awﬂl@ldé%| d

tert- buty

entyl - %eaﬁ %’Bzr g(?;%mogj)%dt%gx?/%ntolﬁ?’nd&—é Byr Plgeraflél el carbo(ﬁy 16():/ ? (l;lﬁ’l di n-7-one
(2.5 9, TterSubyTRkter @NTD 4-3 95 mmolowery hieatbd tBrefiu) ipiohemaz i enl)) for 16

hours. The reaction mixture was cooled to room temperature and purified by silica

gel chromatography to give 4-[6-(8-cyclopentyl-6-ethoxymethyl-7-oxo-7,8-dihydro-
20  pyrido[2,3-d]pyrimidin-2-ylamino)-pyridin-3-yl]-piperazine-1-carboxylic acid tert-

butyl ester as a yellow solid (0.140 g, 14.7 %). 'H NMR § (400 MHz, CDCl3) 8.59 (s,

1H), 8.26 (d, I = 9.3 Hz, 1H), 7.97 (d, T =2.7 Hz, 1H), 7.6 (t, ] = 1.5 Hz, 1H), 7.38

(dd, T =2.7,9.0 Hz, 1H), 5.89 (m, 1H), 4.55 (d, J = 1.2 Hz, 1H), 3.66 (q, J=7.1 Hz,

2H), 3.60 (m, 4H), 3.11 (m, 4H), 2.34 (m, 2H), 2.07 (m, 2H), 1.88 (m, 2H), 1.69 (m,
25 2H), 1.48 (s, 9H), 1.30 (t, J = 6.8 Hz, 3H).

EXAMPLE 116

8-Cvclopentyl-6-ethoxymethyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-

pyrido[2.3-d1pyrimidin-7-one
4-{6-[8-Cyclopentyl-6-(2-methoxy-ethoxymethyl)-7-oxo-7,8-dihydro-

30 pyrido[2,3-d]pyrinﬁdin-Z—ylamino]~pyridin—3-yl}—piperazine—l-carboxylic acid tert-



10 carboxylic acid tert-butyl ester (2.99 g, 10.73 nmml) were heated to
reflux in toluene (25 nL) for 16 hours. The reaction m xture was cooled to
room t enpwoasisr3@nd purified by silica gel chromatograprgTiBo3i00E
4-[6-(8-cyclopentyl - 6-met hoxynet hyl -,

7- oxo 7, 8-di hydro pyrido[ 2, 3-d] pyr| mgh n-2-yl am no) - pyr| di n-3-yl]-piperazin

e- - car box i t 9
TH R b I(txb@ cr SRSty s G Realf afokmaand Lt s K@ 50,5 -
?L Ic—ji) J 5_8.9 (%ethlﬂ ethdi\2 nﬁg@VE(Stad\C]léd arTi tlzae aiabtagin ﬁﬁi)turghﬁ&tl@(&d atdom 2. 7, 9 0 HZ,
?meozﬁbm temﬁ)eratljie Iq_r l(&houmT’hezsoiwn( Frps Q\tﬂrporaiédd? g{‘f%(sg éﬂ%‘opei“%’é (]2( m 2H) "1.69
cycl openWFhOéY' 35%7%#) 2’5%'}(”% e?a%m‘l gl 47 %_zﬁh%mrgﬁy;?ﬁld;agﬂl g(r)n ﬁo) 8H-

pyri dp| ZdEyﬁhﬁ&ihlmﬂi d&-a7y‘dllﬂel btifl (0.116 g, 85.9 %) MS (APCI) Calc’d for M+1:

6-[ 8-cycl opentyl - 6-( 2- thox et hoxynet h 7 d q

pyr i dol 243 Ewndwﬂﬂ? i PR m@poaiwﬁffs@ G PR GBI, poxyt i ¢
l-) d

di chl or o%r@t Idn% %g H()07 %&CQH%’CS)? dlm?r?yzél@s elrgsfzgk\r/r{}?) \?\gs (added and

t he reacqmmmeﬁtw’:qm B, Br3gdgal = I6c80HZ ﬁbn@éSému#H) 3633 (18 4hburs. The
sol vent was evaporated to give 8-c¢

clo
met hoxy - 826dRy A Hy89 -1, ﬂnﬂéé%%ﬁ?r 11%/&‘ %)r 5‘(1% (5] 3Tl6a$nHﬁo§H%3I—I- pyri do
[2,3- d]pyrimdin-7-one hydrochloride salt as a yellow solid (0.096 g, 92.1
%. Ms (APCI) Calc'd for Ml: 450.3. Found: 450.1. 1H NVR S (400 MHz,
DVBOL@6) 9.12 (s, 30 2H), 8.34 (EXAMBLEélbl (d, J = 2.7 Hz, 7.86 (s
1H, 7.83 (s, 1H), 776(d J -104Hz’
1H), 5. 84-Cyalopkhlyl-64m | © 2H), 3.38

A X C £17% D d 2
(2|rp|) ?I_lH)lg (t %JMn%hOéyF%rqgiom%gé m@@?\l/ﬁﬁ‘é“ @%15( én§4§’ﬂ)nmoi') sZés c(1§§olv%t[|ﬁn 1.58 (m

6- Di met hxétr g&@fxﬂhﬁ (40 AL tcﬂWHchhHMDB)(&QhﬁLJmEH]BIlptrﬁMimTHFbW$| di ne
(4.84 g, ), tetra-n-but arrrmnlum |od|de 1.19 mol)
6- di n”ets}ley n@qlqﬂh&‘i:yréom@tmmglo eleﬂzflmmj ‘P&’ﬁ’(‘jmd%t %A]ﬁ’?hg’é}?bonat e (3.62

885 f(g(.ﬁng) 1}%’8 é/%g el Qh@%éa%énm reabli6n nﬁ)@tﬁféﬁb@ﬂgﬂ”ﬂté@dﬂuﬁ was war ned

2
to he rea ron mxture was diluted 10 with ethyl acetate
and filtgpeddaybherhe edastien afixtubewis ditwtet withethyt sstateand wates ths/layers d

separated, the organic layer dried over MgSO,4 and the solvent evaporated to give a

crude oil. The crude product was dissolved in ethyl acetate and diluted with hexanes
to give a precipitate which was collected by filtration to give 8-cyclopentyl-6-

20 methoxymethyl-2-methylsulfanyl-8H-pyrido[2,3—d]pyrimidin-7—one as an off-white
solid (3.11 g, 24.1 %). 'H NMR § (400 MHz, CDCls) 8.46 (s, 1H), 7.49 (t,J = 1.7
Hz, 1H), 5.81 (m, 1H), 4.28 (d, J = 1.7 Hz, 1H), 3.37 (s, 3H), 2.47 (s, 3H), 2.18 (m,
2H), 1.93 (m, 2H), 1.73 (m, 2H), 1.55 (m, 2H).

EXAMPLE 118

25 8—Cvclopentv1-2-methanesulfinvl-6-methoxvmethv1—8H-pvrid0[2,3-d]DVtimidin—7-one

8-Cyclopentyl—6-methoxymethyl—2—methylsulfany1-8H-pyrido[2,3-
d]pyrimidin-7-one (4.44 g, 14.54 mmol) and 2-benzenesulfonyl-3-phenyl-oxaziridine
(4.94 g, 18.90 mmol) were dissolved in dichloromethane (100 mL) and stirred at
ambient temperature for 12 hours. The solvent volume was reduced to approximately

30 50 mL and was then purified by silica gel chromatography to give 8-cyclopentyl-2-



ethyl acetate, and the remaining solution was diluted wth water (50 ni).

precipitate immediately formed and was collected by filtration then washed

on the fwornalo622Bé h water to provide PCT/IB03/00059

2,6-di nethyl -4-(6-nitro-pyridin-3-yl %Brmrphol ine as an orange solid (4.39
78.0 %9. 1H NVR 8 (400 MHz, CDC131816(dJ 9.0 Hz, 15 1H), 8.11 (d,

g,
12 3 il ol R o0 2
). QAL 122 552 G1ARY B Ay el Lhclolem oy dins @ e e

Ri'tT0O- pyrI hol 1 n 16. 86 mmol ) was
20 d| ssot.piem) 5,95k, (1ﬂ201 Add, 11& whidzh1RpBeyB (i FReR.96%s, Bb)gd.29é®. added. The
reaction m xtuUre was shaken under a h rogen at nosphere (50 psi) for 4
hours. TRH).Gat2a(mRH), 183 (m; Pk A& Ehd™he sol vent evaporated to give
5- (2, 6-di et hyl - nor phol i n-4-yl)- pyridin-2-ylam ne as a purple solid (3.05
g, 87.4 %. 1H NVR 8 (400 MHz, CDC13)  7.74 (d, J = 2.4 Hz, 1H), 7.16 (dd,

A

1
J =209, 8.8 Hz, 1H), 6.49 (dd, EXA L’ﬂ“é’st 1H), 25 3.79 (m 2H), 2.34

(dd, J = 10.5, 10. 5, 2H), 1.22 (d J = 6. 3_Hz 6H) WO 03/06223
PCT/IBOSAQGQSQZVclob@EtVEKM@h@( : RPX01H.88 -ppEdeld|3 di net h
yl - mor phol i n- . di. esﬂe\ﬁ” dof 2

3-dl pyri

6- Brono- 8- cyc prdi@péhghrfﬁémm&h?l-@ﬂa&m&»ﬂasmwuma- [2, 35
dlpyri m di n- 7- one

5-(2, 6- dﬂ]mmm}ndmn?pm@ ? g\r747?§/myn%3/¢ndd4 Fo-sminprpyidine3 b Biggragine3: 73 ol )
t t 1 re
i aDeSS A 1 L WSS I im0 i e

m Xt OI’O

col | ect eghHmif rféﬁlreaiduem ’Hmdemsheﬁixmm whecdalethel rogintt¢émperhiveadnd( 3 x 10 ml)
to give 6-brono-8-cyclopenty

[ 5- (2, 6- duriBiehpy siise ﬁﬁ&hrqmaﬁogrmyh%wg%ﬁ 41 (S yoRea-o5 emethoxymethyl-

met hyI 8 1 e@aziiﬁﬁl- , 27.3 0
VB ( APC?L) SR} byt BT B Gty e 2 51351?%%1??&'] i : "
C24H29Br N@@%xg@; aci® ferButyldsted a69 yellyw 168024 30d %L, PSBU\QBS (f"pO 5.62; N

16.10. EXAMPLE 124 8 Cycl opent t dr o- 2H- f

105 Ui pvilial Ei8 83900 Dok oh i To o ba e e ST 12 Frd Flok T @Y

8- cycl openf xhy,61 64 Po3y/@RL My b2 oRilh anesskd idy L HR H-33y@] de(l2 Bz dlmyrim din
3.66 (q, J = 7.1 Hz, 2H), 3.60 (m, 4H), 3.11 (m, 4H), 2.34 (m, 2H), 2.07 (m, 2H), 1.88

(m, 2H), 1.69 (m, 2H), 1.48 (s, 9H), 1.30 (t, ] = 6.8 Hz, 3H).

EXAMPLE 120

20 8—Cvclopentv1—6-methoxvmethvl—2—(5—piperazin-1—vl—pvridin—Z-vlamino)—8H—

pyrido[2,3-dIpyrimidin-7-one
4—{6-[8-Cyclopentyl—6-(2-methoxy-ethoxymethyl)—7-oxo-7,8-dihydro-

pyrido[2,3-d]pyrimidin—2-ylamino]—pyridin—3-y1}-piperazine-l-carboxylic acid tert-

butyl ester (0.110 g, 0.205 mmol) was dissolved in dichloromethane (2 mL). 2 N HC]

25  in diethyl ether (2 mL) was added and the reaction mixture was stirred at room
temperature for 18 hours. The solvent was evaporated to give 8-cyclopentyl-6-(2-
methoxy—ethoxymethyl)—Z-(5-piperazin—1-yl—pyridin-2—y1amino)-8H—pyrido[2;3-
d]pyrimidin-7-one hydrochloride salt as a yellow solid (0.096 g, 92.1 %). MS (APCI)
Calc’d for M+1: 450.3. Found: 450.1. 'H NMR § (400 MHz, DMSO-dy) 9.12 (s,

30 2H), 8.34 (s, 1H), 8.01 (d, J =2.7 Hz, 1H), 7.86 (s, 1H), 7.83 (s, 1H), 7.76 (d,J=9.5

e precipitate that formed was



7-one (0.60 g, 1.79 mmol) and 3,4,5, 6-tetrahydro-2H|

1,3 ]bipyridinyl-6"-ylamne (0.438 g, 2.47 mmol) were heated to reflux in
t ol uene (Wor)p6X286 16 hours. The reaction mxture was co®@C&dBeopTomM
tenperature and the precipitate that;foormed was 20 filtered off and washed
with toluene (2 x 4 nL) to give 8-cycl opentyl - 6-

et hoxynet hyl yd

1,3 ]bi piﬂ- bﬁi?tg"‘émaﬁgnﬁgf‘? H{Jgﬁzd&h 2% Gy 568 Haft: 33800 o 100 4
15.2 %A ghmgab%qn{ QH>M+819(n4@1>31 75@mnﬂﬂ> 14980 2EHNRL9 (tml c'd for
025l-|32N602 C 6.9 N, 18.74. Found: C, 66.72; H, 7.13; N,

18. 57. 25®<HMPHE) 125 8

Cycl opentyl - 6- et hoxynet hyl - 2- (5- mor phol i n- 4-yl - pvri di n- 2-yl am no) - 8H
pyridof 2,3-dl pyrimdin-7-one

8- cycl opentyl 6- et hoxymet hyl - 2- TEXAYHISULZ] nyl - 8H- pyrido [2, 3-d]pyri midin-
7-one (0.60 g, 1.79 mmol) and 5-norpholin-4-yl-pyridin-2-ylam ne (0.442 g,
2. 47 30 mwbimewyiedeaitedpyradin-8flumoiphotioé uene (6 nlL) for 16 hours. The

reaction m xture WO 03/062236 PCI/ | B 005 106 cooled to room

t enperat ure ardBIORS- %ﬂgﬁqufﬁ’é‘?égﬁét??gg ?Aé%trarn'lb\fll\g'ig T nd  washed
with tol Ridive (P02 L meym@iiey) and- (5-

nmor phol i E&ﬁ& fozabyr Fltr?)nzlh@ )g%]%ﬁdg%?ﬁ PJB?“ do]}['iZ(S d r| m di 1r?a;l one (0.142 g,

17.6 % pomsslammonawaﬁz 2C26.22 cnmadswer; mixgd i D. 345 mhal Thecal ¢ d for

e ion 55 T8 in ot o Sl TPty tacer

8- di Rydr Qyiyathfl-etaft: Aamitekdd. dite~Bturye mhbﬁlt}at@azabmmmedaomn@mz | ester
3- Benzyl oxycarbonyl am no-propionic acid_eth ester % g% , 26.58 mmol) 10
(

was di ssethyddcdtatet andrthdweanaiting seluiorowag Jilut Wﬁ‘hd‘fﬁ“ﬁ nL, 28 mmol,
1.OM in THE wa :

4- Cycl opé’ﬁ?cgllﬁ’l mﬁél ﬁ%\i}yfoﬁ%gf& ny(?S C°§/1??tﬁ]d 8?’ fﬂt-raél-onég? vg Sgg%%tehe( 3. 15¢,

13. 29 mmghpnela@stht waer t@@ﬁiﬁdd@@étdmatﬂyl-h-%-mﬁacpymﬂinm}ﬂbmpme apamught to
reflux for 7 hours. The reaction ture was dil ga &th %éd acetate and
wat er, ttmanwweh@(%é%af%&%&) t]ﬁé‘n\‘i (308 MEZ.L Gf? 64¢dr= % and the

sol V§§t é%)egﬁﬁ’g@ RS fo (/512 29, '93ﬁ9€‘1}‘f)r§@<?(ﬁf bry@ssdai f i ed by

sili 0 gl ve

(8-cycl 0932112)/12 QHZEBH)’,IQSGH ddany+ 1370xn5 Hz32H),Hy2% @ J = 6.4 Hz, 6H).

pyrido[ 2, 3-d] pyri mdin-6-ylnmethyl)-carbam c acid benzyl ester as pale
yel | ow waxy

EXAMPLE 122

5-(2.,6-Dimethyl-morpholin-4-yl)-pyridin-2-ylamine
2,6-Dimethyl-4-(6-nitro-pyridin-3-yl)-morpholine (4.00 g, 16.86 mmol) was
20  dissolved in THF (100 mL) to which Raney Nickel (3.10 g) was added. The reaction

mixture was shaken under a hydrogen atmosphere (50 psi) for 4 hours. The catalyst

was filtered and the solvent evaporated to give 5-(2,6-dimethyl-morpholin-4-yl)-

pyridin-2-ylamine as a purple solid (3.05 g, 87.4 %). 'H NMR § (400 MHz, CDCl3)

7.74 (d, T = 2.4 Hz, 1H), 7.16 (dd, J = 2.9, 8.8 Hz, 1H), 6.49 (dd, J = 0.7, 8.8 Hz, 1H),
25  3.79 (m, 2H), 2.34 (dd, J = 10.5, 10.5, 2H), 1.22 (d, J = 6.3 Hz, 6H).



solid (1.67 g, 29.6 %9. 1H NVMR 8 (400 MHz, CDC13) 8.57 (s, 1H), 7.56 (s,
1H, 7.26 - 7.36 (m 5H), 5.93 (m 1H), 5.56 (t, J = 6.1 Hz, 1H), 5.08 (s,
2H), 4.25w0d3/062236 6. 2 20 Hz, 2H), 2.60 (s, 3H), 2.30 (m Z2H/IB@/®B859 m 2H),
1.86 (m 2H), 1.69 (m 2H). EXAMPLRu527

(8- Cycl opentyl - 2-met hanesul fi nyl - 7- oxo- 7

8- di hydr o- pyri do[ 2, 3-dl pyri m di rt;g Px_g:elt yl )-carbam c acid benzyl ester
(8-cycl opentyl -2-met hyl sul fanyl 0XO- - di hydro pyrido [2,3-d] pyrimdin-

25 6-yl met hyI) car d 9 _and

2- benz enBdH MO PYCIODC ey, S é P % di ssol ved
in di chl graneiiane (703 mﬁagl %héred at anbl ent tenperature for 12
hours. T on m X € was en urified by silica %el chr omat ogr aphy
to give (8 cy6+Brpmnt&fty020pmtylhdﬁGsﬁhhlﬁﬁsh inylzS-methyl-8H-pyrido[2,

0XO0- 7 8- rid [ riym A alr sbenzyl
ester as lP &ﬁp% (}2%32(-8;’8%/1 “%65“%26%5 ﬁ@ﬁkﬁpg&ﬁ‘%@m% 13) 8.89
(s, 1H), nﬁﬁe %(%6svfgls@glrﬁﬁlag&@eré’ﬁadté@@%ﬂ@ﬂﬁ&olueﬁ@(ilmm{L) for.18 ho(irs, 5H) 5 96

1 1H), 5.09
(2 mg 5 l(_Ds 'Ithb{ﬁacgommn(tme vga;Q)cool;ed 1<;quqw tegm)erastq_re ggH()i Ehﬁ prgcpg)lgatei thag fqrmeg 2H) .

31 of pyr 1 Ayttt S R s Gied g hcfulacl il SSHE R M 0 Eive

| ~yl'l- Ca"6b&81n6 @@}*C@bﬂ@ﬂ@l 2L[5€{316@d1methyl-morphohn 4~ yl)-pyr1d1n -2~ylamino]-5-
8o ?0?&9%'3@ Stbomron ”%]Q%Lfél%m@fo%gggi A moliatblRY e 803l agdl pyrim din
3, 4,5, 6 @}(;@(aﬁ% ﬁlfgﬂ_k/l{-l-:]t §1% 'l:%fﬂ(‘ldﬂ@ﬂl &nal)’d?%mdrf@r CLOLANR0,: G, 82 ol )

wer e hea ux 1n toluene 6 hours. The reaction

m xt ure \56514¢H0569 Np16.35bnFdumdp€r 54. %eHaﬁn@Z thd6dPeci pitate that formed was
10 filtered off and washed with toluene (2 x 4 nL) to give

[ 8-cycl opentyl -7-0ox0-2- (3,4,5, 6-tetrahydro-2H|

1,3"]bi pyridinyl-6"-ylam no)-7, SERAMRILBDI4ri do[ 2, 3-

d] pyri m di n-6-yl met hyl ] -carbam c acid benzyl ester (0.320 g, 28.3 %. 1H
NMVR 8 (@@V%Bemm&xx&n&ﬁvl(zscs A.506; te@alilvArd-AH-[1,35bipy6idiy]-61H) , 8.03 (d, J

= 2.9 Hz,” IH), 7.95 (s, 1H) 754(s 1H) 7.27 - 7.35 (m 5H), 5.88 (m
1H) , 15. 614mino}8H-myridodz3-d 508 (s, 2H), 4.25 (d, J = 6.4 Hz, 2H),

EXAVMPLE 129 8
6- di met hor-eheoi0i60-g4 1 yio)mimyl)iadd 6:425 §tetrahydio-BH-( 1.3dbipyrginyl-6'-ylamine

(0.438 g, 2.47 mmol) were heated to reflux in toluene (6 mL) for 16 hours. The

2.34 (m 2H), Séggcﬁ%%éﬁrﬁl—ﬁ:gtgofygﬁﬁgﬁrﬂ _eiBaneshifiny1-SERpyrRidL2, 3Jd]1§ﬁuﬁlﬂln-3|'|)

reaction mixture was cooled to room temperature and the precipitate that formed was

20 filtered off and washed with toluene (2 x 4 mL) to give 8-cyclopentyl-6-
ethoxymethyl-2-(3,4,5,6-tetrahydro-2H-[1 ,3"Tbipyridinyl-6'-ylamino)-8H-pyrido[2,3-
d]pyrimidin-7-one (0.122 g, 15.2 %). MS (APCI) Calc’d for M+1: 449.3. Found:
449.3. Anal. Calc’d for CosHaNgOy: C, 66.94; H, 7.19; N, 18.74. Found: C, 66.72;
H, 7.13; N, 18.57.

25 EXAMPLE 125

8-Cyclopentyl-6-ethoxymethyl-2-(5-morpholin-4-yl-pyridin-2-ylamino)-8H-

pyrido[2.3-dIpyrimidin-7-one
8-Cyclopenty1-6-ethoxymethyl-2-methanesulﬁny1—8H—pyrido[2,3—d]pyrimidin-

7-one (0.60 g, 1.79 mmol) and 5-morpholin-4-yl-pyridin-2-ylamine (0.442 g, 247

30 mmol) were heated to reflux in toluene (6 mL) for 16 hours. The reaction mixture




vinyl)-5-nmethyl -8H pyrido [2, 3-dl pyri mdin-7-one 20

6- Br ono- 8- cycl opentyl - 2-[ 5- (2, 6-di net hyl - nor phol i n-4-yl)-pyridin-2-

yl am no] -wormiéaeBe 8H pyri do[ 2, 3-d] pyri m di n-7-one (0.062 @CTOBA2MOFMDOI ),
tetraki s(tri phenyl phosphi ne) pal | adi upgg.0. 017 g, 0.015 nmol) and

tributyl - (1 et hoxy- vinyl)-stannane (0.068 ng, 0.188 mmol) were dissol ved

in tolue fratRoried whefilteked ot Addi ti onal
t et r aki s?&r eny osphlﬁ3 a?” Pﬁﬁ@gggytﬁ%@ta?@ 5 rg y/as 1added and the
react i on washadohith t<ﬁuernef(2 ux thby tolgivdSeyslopditip- 6—eﬁnoxym¢thy1ﬁ2&5~ur e was cool ed

and purified by |I|ca t pen

(2, 6- di mBApRlifpt-phBYHHD: ‘Wﬁwl%g%&ﬁgﬂl%?%?éﬁf’ ?fngi((mﬁgg,\“ Ayl ) - 5- met hy
|- 8H py ~d! a4>5¢l3l %aii(ltdléid(f@r@ H:N:090.2 % . 1H
NVR 5 (43”0?d %ﬁp@ﬁ%ﬁﬁ‘g@ﬁ% d( zs19p§,|_1|)a(?'im d, Hzg 31%)6, 7.99 (d, J
= 2. 95Hz C, BB)98; K, 631(1§ 18365. m)qndycz@@ﬁd{,@ 6;1\21§499 o Hz, 1H), 5.89 (m
1H), 4.51 (d, J = 2.5 Hz, 1H), 4.17 (d, J WO 03/ 062236 PCT/IBO3/00059
2108 2.4 Hz, 1H), 3.93 (q, J = 7.1 Hz, 2H), 3.83 (m 2H), 3.37 (d, J =10.3

Hz, 2H), 2.44 (dd, J = 10.5, 10EKAMBE 12641 (s, 3H), 2.34 (m 2H), 2.06
(m 2H), 1.84 (m 2H), 1.65 (m 2H), 1.36 (t, J = 7.1 Hz, 3H), 1.26 (d, J
= g 4 Hﬁ (8%10136%&1\191;&1;&@&115@1 PogbY.8-8ih@iml-pyriziof 3,8-d2pyirhnifdih-6-

6- di net

S d ot vl - Bhol i nméacﬂl{)en%\(/{les%rn 2-yl am nol-5- nethyl-8H pyridoT [2

8- Cycl opentyl I I b mesyihamno] - 6- (|

et hoxy-vinyl) ?B&Epﬁ}%y@agﬁérg%rﬁglb gg}%lg gﬁgﬁﬁﬁﬁte?(%éneg 055 0. 109

mol )10WaSNasdilsssbzlede:dtetmh;eirdsfxatana(é@m)etowlmLIPHHHSIZNquG@moH 0¥2 ni) and

stirred at _room 10 t ture for 48 hour tion .mxture was
di | uted Rl Wdl%ﬁ&”@%&@ g(g eﬂ?ﬁ %&1%@%“5@??@ Ryémél \AS/gre separ at ed
and the Q%ﬂﬁmeﬁ?lﬁ%ngV‘%sZ@fﬂnﬂ) Q¥€then NH&Q‘lneaf aﬂdttﬁé ﬁéicu@mﬂmtth& wasl vent

evaporated to gfve 6-acetyl-8-cycl openty [Sﬁé
di net hy| -brought & reﬂunfgﬂhcpwsumweactwnammw FWQMWW@F%‘WHQ d] pyri mi

din- 7- 0 | F d:
477 2| TV, KRR sy e e ety R Frefipe0, Mid igetyest TS )¢
8. 0016d, ela l_sroratea té‘%we akkllde ofl. Ihe(cBudeldi) wagpﬁﬁlc(ddﬂl s11ilca=geB 1 9 3 Hz, 1H) ,

5. 87 1H), 3.83 2 , 2. 46
(dd, Sm_ chiomatograplyy trgzgﬂy F?Szcb@hpegtylﬁﬂpethzls@léan(yw OXQ%_Q dﬁlyéso ( rnS 2H)H) 1.87

(m 2H), pyrﬁ%[z(,%]&}_prmd&l-@-;ln{e%yl)] caibfmft 4 beﬁllilgll es@"ﬁévﬁé:lg yél%lw waxy
solid (1.67 g, 29.6 %). 'H NMR § (400 MHz, CDCls) 8.57 (s, 1H), 7.56 (s, 1H), 7.26
—7.36 (m, 5H), 5.93 (m, 1H), 5.56 (t, J = 6.1 Hz, 1H), 5.08 (s, 2H), 4.25 (d,J = 6.2
20  Hz, 2H), 2.60 (s, 3H), 2.30 (m, 2H), 2.05 (m, 2H), 1.86 (m, 2H), 1.69 (m, 2H).

EXAMPLE 127

(8-Cyclopentyl-2-methanesulfinyl-7-0x0-7,8-dihydro-pyrido[2,3-dIpyrimidin-6-

ylmethyl)-carbamic acid benzyl ester
(8-Cyclopentyl-2-methylsulfanyl-7-0x0-7,8-dihydro-pyrido[2,3-d]pyrimidin-
25  6-ylmethyl)-carbamic acid benzyl ester (1.67 g, 3.93 mmol) and 2-benzenesulfonyl-3-
phenyl-oxaziridine (1.34 g, 5.11 mmol) were dissolved in dichloromethane (20 mL)

and stirred at ambient temperature for 12 hours. The reaction mixture was then

purified by silica gel chromatography to give (8-cyclopentyl-2-methanesulfinyl-7-

oxo-7,8-dihydro—pyrido[2,3-d]pyrinlidin-G-ylmethyl)-carbamic acid benzyl ester as a
30  white solid (0.98 g, 56.6 %). 'H NMR § (400 MHz, CDCl5) 8.89 (s, 1H), 7.68 (s,



20 8 Cyclopentyl 6 methvl 2 meth is nyl-8H pyridor2 3-dl pyrimdin-7-one
2- (Di et hoxy- phosphoryl)-propionic acid ethyl ester (15.24 g, 64 nmmol) was
di ssol vedwprispers@hydr of uran (100 nL) to which n-butyl |i®oTaBYeeTse7 ni,
119 mmol, 2.5 Min hexanes) was sl oy\y added at - 70 C

4- Cycl opentyl am no- 2- net hyl sul fanyl -pyri ni di ne- 5- car bal dehyde (15 g, 63

mlczl\(l)\ﬁsﬁgx‘fgf gﬁ%&nﬁg@{ ﬁg)’?{é:g ?i)ﬁ to £’\/\}5(31—1) )09( Eggﬁ @ghours t he

reacti on ppasiyey 9@, 31), 202k, PMEL.82 (hE2HRP A956En, 2!H)tD69th2H) N citric acid

and extracted with di ethyl ether. The organic | ayer was washed with brine,
dried over MgSH4, filtered and concentrated to give a yellow oil which was
purified by silica gel chromatogggpiyprEhegresulting oil was dissolved to
30 1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (75 nL) and heated to 150 C for 4

hour's. T:gg GBI F38. z“’lg;i,;%oé{_gﬁg@ﬁﬁzﬂ-ﬁ%i iSRRG Ahitidlo gas cool ed {o
roomte washed with 5 % HC
and bsi nelihydié-gdridofe 3-Mpsiihidihiteyimbiblytleraeishnsin dciddeozyitestat ed in vacuo The

\rNSga :c ,n : tn gr ggsgﬁ?@%}e@ gpeezqtyci:tpl gt&'lggyrg\éth}q 2dhl%%hg}iesu?fgny?-8Hapyr1c§orf§ 3pc{]§ﬁ'hﬁ{d§nqt ed solid

3. cyel openl Gkl oliohg okt aRHmYY bk gidng dlaunng! din 7-one

as a white's 31.3 52 (s, 1H),
7.39 (d, (o 497g 2 8MmmdlHwereshedged t6 meflukHi tolaerssg(l()@L)afply 16 2013@ The 2H), 2.19

d J = MPLE 132
(8 Cycl opéFﬁC\'}‘Pn ?“ﬁg’%%‘é(ﬁ%%‘?ﬂlé%)fpg% t?fﬁ?‘?{%ugeg%idég% P’&fS pitatf tg%tgéﬁeﬁ“l‘g%% 7-one 10
? Q’ClbOpEfﬁerédcﬁ‘fﬂiﬁ‘dm{iheam dYlesiel (S ﬁnyﬂmﬁb#g@wusdgfp&pamgﬂ PyikbL2i di n- 7- one

. mmol ) was di ssol ved in dichloronethane (17 E%La% and net hanol
(17 m_) (BA wmhzdrbezﬂéhéélmpymyﬁ@ymm} -1 8xdydrp@yrdo added and the

ed d and
i ethyl iR e oSy Gikehod B e O K o Pk e AR Fr at T on 1o
give 8- cygh@RATL, XﬂD@l3)1§55 , 1H), 8;‘5}5 J=9.0 Hz, 1H),803 (d J=2.9 Hz, 1H),

rrethanesulflnyl 6- met hyl - H-p Tido| 2, 3- dlpyrimdin-7-0 as a white solid
(2.30 g, 7-B4(s89HD), 7154@@157(2&?/007 mﬁ@cﬁéﬁﬁé(glélsl)(%&m 67 Hz, 11D, 1)

S 9921|§§ m%&%g? %ﬁ? 4%&1% %‘ﬂ{-l 22}?)2?:0391 (o 2204 b 2B ss fm2rtf 7221 2.13

- Br ono- §nt; ¥E1) 01.60tn4) 3R). (4- met hoxy benzvl ami no) - 5- net hyl - 8H pyri dof 2, 3-

EXAMPLE 129

8-Cyclopentyl-2-[5-( 2,6—dimethvl-morpholin-4—vl)-pvridin-2-v1amino]-6-( 1-ethoxy-

vinyl)-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one

20 6-Bromo-8-cyclopentyl-2—[5-(2,6—dimethy1—morpholin—4-yl)—pyridin—2-
ylamino]-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (0.062 g, 0.121 mmol),
tetrakis(triphenylphosphine)palladium (0.017 g, 0.015 mmol) and tributyl-(1-ethoxy-
vinyl)-stannane (0.068 mg, 0.188 mmol) were dissolved in toluene (2 mL) and slowly
brought to reflux for 12 hours. Additional tetrakis(triphenylphosphine)palladium

25  (0.010 g) was added and the reaction brought to reflux for 16 hours. The reaction
mixture was cooled and purified by silica gel chromatography to 8-cyclopentyl-2-[5-
(2,6-dimethyl-morpholin-4-yl)-pyridin-2-ylamino]-6-(1-ethoxy-vinyl)-5-methyl-8H-
pyrido[2,3-d]pyrimidin-7-one as a yellow solid (0.055 g, 90.2 %). 'H NMR § (400
MHz, CDCls) 8.72 (s, 1H), 8.17 (d, ] = 9.0 Hz, 1H), 7.99 (d, J = 2.9 Hz, 1H), 7.83 (s,

30 1H), 7.29 (dd, J=2.9, 9.0 Hz, 1H), 5.89 (m, 1H), 4.51 (d, J =2.5 Hz, 1H),4.17 (d, T =



dl pyri mdi n-7-one. A suspension of

6- br ono- 8- cycl opent yl - 2- met hanesul fi nyl - 5- met hyl -

pyri do[ 2,8odppyx286ri di n-7-one (1.00 g, 2.70 mmol) and 4- nePh@ABBeE3Y am ne
(0.39 m, 4.0 mol) in toluene (15 1) was heated under reflux for 2
hours. The solution 25 was cooled 5 the resulting solid was coll ected by
fiItrationto}glve -brono

cycl opert4/Hz2l 3{9@&%0‘)(;/7861?%\?1}3n§ ﬁ%meZIiIr%g’r;vl(diﬂ-Fﬁ Pl%zd[z?)?z?ﬁ pyri mdi n- 7-

one 2HC§>@6 i, 209, (%4 (RHH), 1.68 (m 2H),
20 (m Gy 183,32 I 0 B ot e O 2 ) (b (m 2y, 5. b6
(m 1H (nﬁZH)(mGG;,H) 761853}0d126(d;18=34&&z,61219+) 7.27 (d, J = 8.1 Hz, 2H),
8.5 (br s, 1H. M5 (APClI) 30 (C21H23Br1N4Q2): Calc for MH, 443.1; Found,
443.1 WO 03/ 062236 PCT/|B03/00059 -110 EXAMPLE 134

8- Cycl opent yl - 6- (1- et hoxy- vi nyl EX-AMPhEtIROxy- benzyl am no)) - 5- et hyl - 8H
pyrido 12, 3-dl pyri m di n-7-one. A suspension of

6- br gmo- ah-Ao)}-pyridin-2-ylamino]-5-

met hyl - y -7-one (0.44 g, 1.0 nml), tributyl (1-

6t hoxy i mulhyL-8k pidee tilpvimadidoone and

tetrakis(trip L idif-21dlafimi])6-i10 t ol uene (5
nm.) was heat egf{;!fy‘ll(‘]g?n??% ?‘ §@ 5% rh?tv\gfjﬁgﬁ)mhﬁ'%h%ﬁpgpuspengl on \/]vasq cooled to
roomt e”&%ﬁéﬁf-ﬁh?l)%ﬂﬂetfhzi 8Hr;gxﬂido[w&d]pylr1tmém§ -ores(0.Q50r: 80P ammel) 338 t he

residue tritura hexane to ve a 10 on silica
gel (5 tdissdoeddn iyl acetataf iy apdk @uﬁi}‘ésr ﬂ&[@& ﬁﬁ? ?pgg%r\l/e 8-

t t methehbéiytd 8H- d
{3, o G IR AR e R e R 200 W Cns) 1. 34 (1, 9

7 1 Hza%ueBﬁ'@ NaHC@s ( The Riyprs werd s¢payat@i-ynd the orgamic 1aygy was dgle(é RYér2H) , 2. 34
|_|)

% 483( d, MeSOsp 11@@91, an‘i F‘be soivegéq\(agorajed_to %vlgéG %ze]l{gl 8- %ﬁa égré % [E_(Z%L 2 HZ H)

(m 1% ?i}%@lﬁ%&%hn @ 3%@41d1r?—bbylarﬁm37 54r8ethyl-SH-Byfdi2,3-dPiimidin5 (br s

Calc for MtH, 435.2: Fou EXANPLE 135
6- Acet yl 72naifd.n20 8Byt fopdht (APED Galqid fyrYlab 477.3- %q“ﬁ‘a ﬁg ﬁ'l? one.

ot hiA - g o o MG RS T B SILN B e gy pepaymam no)- -

tri f' HOT QG CLOE (s ai:ng Efs(i’(lﬁd”j—& 3was 3 eAter, 5I87ien, 114), 0:83f(ar, 28/ DB &, After

all ow n ut’i on was
? _IOOHz 2H), 2.54 (s, 3H), 2.46 (dd, J = 11.7, 11.7, 2H), 2.37 (s, 3H), 2.32 (m,

2H), 2.05 (m, 2H), 1.87 (m, 2H), 1.68 (m, 2H), 1.27 (d, J = 6.4 Hz, 6H).

EXAMPLE 131

20 8—Cvclopentvl-6-methvl—Z-me'thvlsulfanvl-8H-pvrido[2,3—d]pvrimidin-7-one

2-(Diethoxy-phosphoryl)-propionic acid ethyl ester (15.24 g, 64 mmol) was

dissolved in tetrahydrofuran (100 mL) to which n-butyl lithium (47.7 mL, 119 mmol,
2.5 M in hexanes) was slowly added at — 70 °C. 4-Cyclopentylamino-2-
methylsulfanyl-pyrimidine-5-carbaldehyde (15 g, 63 mmol) was dissolved in

25  tetrahydrofuran (70 mL) then added to the reaction mixture allowing the reaction to
warm to - 40°C. After 3 hours the reaction was warmed to room temperature, poured
into cold 1 N citric acid and extracted with diethyl ether. The organic layer was
washed with brine, dried over MgSOy, filtered and concentrated to give a yellow oil
which was purified by silica gel chromatography. The resulting oil was dissolved to

30 1,8-diazabicyclo[5.4.0Jundec-7-ene (75 mL) and heated to 150 °C for 4 hours. The



concentrated in vacuo and diluted with water. The resulting suspension was
made basic with 1 N NaCH, and the solid was collected by filtration. The
sol i d waswodBsenBved in CH2C12 and chromat ographed on si | iPca/iged/ooesout i ng
with ethyl acetate to 25 give _100.

6- acet yl - 2- am no- 8- cycl opentyl - 5- rret]hyl 8H pyrido[ 2, 3-d] pyri mdin-7- one

5 i B i g, T
\%aﬁgﬂ v%g‘) 5 9% BCPand Brinel iied MRr ), tHer¥hidlaiNGd 2pnéeatratetion  M+H,
287 l Foun 7.1. WO 03/ 062236 PCT/ 1 B0O3/ 00059 -111 EXAMPL

Bi ol ogi cedcubsTayenkdiniog tesidue mas diated mtithudietbylethrstaad éie Hﬁﬁpléfé?‘g%‘{][’idvi ty of

conmpounds o re ,
compoundyenaleea ot a-piroby S d gl S e AR R EALEE X Do e

h t depg B40er C k
(seet or F R O 3 5001 576 18617 16623) .

The assa3§2mrlél)c%,69l(é,d oUf Hs 1Hé,§c96 sl 1 Hb1 26038, (S@ih?h%)dfn’ 2HY DI on of

cval uat | bh a7 b2 WerKor GEatPol Poae: 20 PP or "l at e (M 111 pore.

MADVN6550) are used. The final assay volune is 0.1 nlL containing buffer A

(20 MM TRIS (tris[hydroxynet hyl ne) (pH 7.4), 50 MM Nadl, 1 nM
dithiothreitol, 10 mM MyCl12), W%ont ai ni ng 0.25 RG [32P] ATP, 20

ng Cdk2/cyclin A 15 1 tg retl nobl ast onp hg t est corrpound at
appr opr i 8tG@ydionentylEnmethanasulfinyl-6-methd &H-gyrido id I%dded t est

comognd vas STRIAYRAAs Aot yf‘é %th;flﬁﬂfaﬁglesﬂrﬂghable m}pyﬁﬁﬁdlﬁn éhecont ai ni ng

exce m ne t'he background 32P in the
absence 0f.56/z9.6€ nanstl) widsylissolkd ircdinplorenttbans)¢epil)ane mettanobild added to

the wells, and the plate i te m X s. The 20
react | on Mg tp r\‘fbcl?fhtzellfnﬁ‘ipeé‘agfnﬁ’ﬁ'gﬂ’%@?yq[%%f%ﬁtﬁ Waﬁr?gd?i%{dptﬁa eaa:fésr?l ncubat ed
at 25C f‘?qj tul‘éwﬁl B &Stor TOBor8aTh Wlvért wag kethovidedd ayetiad ditier addedf 0. 1 ni
20% TCA. 'The plate 1s kept at 4C for at least 1 hour to_allow the

subst r at @heremigititel tolitlevas Thideoksl hsfiliration Fregive ReeypleBeHtY e tines with 0.2 niL
10% and 32P | t { ounter
(vl e pighancgulin S P aRbG shRy g st FohS pfa whRL Solt 0450 €0 0
det er mi ned du5). Ngr NVR estioanref €BCt;) Beshedi )OS, (s, THY, 5106, (a 1802395 P.
(s, 3H), 2.27 (4, J = 1.2 Hz, 3H), 2.24 (m, 2H), 2.13 (m, 2H), 1.94 (m, 2H), 1.70 (m,
2H).

EXAMPLE 133

20 6-Bromo—8-cvclopentvl-Z—(4-methoxv-benzvlamino)-S—methvl—SH-pvrido[2,3—

dlpyrimidin-7-one.
A suspension of 6-bromo-8-cyclopentyl-2-methanesulfinyl-5-methyl-8H-

pyrido[2,3-d]pyrimidin-7-one (1.00 g, 2.70 mmol) and 4-methoxybenzylamine (0.39
mL, 4.0 mmol) in toluene (15 mL) was heated under reflux for 2 hours. The solution

25  was cooled, and the resulting solid was collected by filtration to give 6-bromo-8-
cyclopenty1-2—(4-methoxy-benzy1arnino)—5-methy1—8H—pyrido[2,3-d]pyrimidin—7-one
(1.04 g, 86.4%). '"H NMR § (400 MHz, CDCl5) 1.6 (m, 2H), 1.8 (m, 2H), 2.0 (m, 2H),
2.2 (m, 2H), 2.53 (s, 3H), 3.79 (s, 3H), 4.59 (m, 2H), 5.96 (m, 1H), 6.1 (m, 1H), 6.86
(d, J = 8.3 Hz, 2H), 7.27 (d, J = 8.1 Hz, 2H), 8.5 (br s, 1H). MS (APCI)

30  (CaHasBriN4O,): Calc for M+H, 443.1; Found, 443.1



Applications of the nedian effect principle for the assessnment of | ow dose
risk of carcinogens and for the quantitation of synergi smand antagoni sm
of chenowbesageedi c agents. In: New Avenues in Devel opreRCaIBGA00TY
Chenot herapy (Eds. Harrap, K T. andl@onnors, T. A ), pp. 37-64. Academ c
Press, New York, 30 1987). WD 03/062236 PCT/I1B03/00059 -112- Assay for

i nhibition of Cdk4/Cyclin D The GXAMPLEyI®d assay for | C50 determ nation
and kinetic evaluation is performed as follows. 96-well filter plates

(M1l porg%@%é&gﬁ@ 1 Rfx 1-21{8meth8% Pbeny9l anitRoY) S -BethyEHCONt ai ni ng
buffer A (2 S 5 (tris[hydroxynmethyl]am nonet hane pH 7.4), 50 nM

Nadl, 1 nnx_tdg[w_rﬂﬂmgnﬂmﬁ_gm mV MyCl12), 25 M ATP containing 0.25 pC

2P ATP, 20 18 6o o b SRR AT ARG30 R

conmpound ma&ﬁﬁﬁ@gyﬂd[ﬁ&dﬁ)y@mﬁlﬂfno? oﬁ@mmg 11.0vinkd1}, i@t lBlJf fer A containing
excess EDTA was used to determ ne the | evel of 10 back round 32P in the

absence ofthenzimdtiadPiSiek). 1ﬁ\mm‘ébﬁﬁ@)Fﬁéﬁ@@(t@RE@WﬂPhOﬁ@m@Paﬂaér%n@bded to the
|

\rNgacts i on &slﬂs? w{?%ﬁhy%nggﬁﬁgd?%@%%gg}n ﬁ%reﬁﬁ%{%t&g%&%ﬁg %‘[ed at 25C

for 15 m susp@sionTas doekdttd osom &ntpermmahédﬂtbgedaddlbtfimme @&fas0. 1 nL 20%

trichl oroacetic ci((jit (T ) The%iate is kept, at 4C for at least 1 hour to

al | ow t he“WGaEFateH andrige bﬁSQ@P&l&%ﬁt with Bexprg togive @ sahe ChEomaREMiY five

timesiou t, Quida %(éﬁ)@%hﬂﬁ&taﬁ@fﬁ ﬁ&ﬁw&%w%;ﬂee@nmu@ggmned wth a beta

pl at e counter Gai t hersburg the test
conpound M@p@eﬂybﬁdﬂ faeh;bxorsvmg 2-demnthdk phemfyl aagino)yet-methy(-8HepyriddfX3-and

of o toevARRy el é&%ﬁs’ﬁﬂﬂwéﬁ@ﬁ@ (R Bt Yor L er ot am anc

ant agoni sprpfi 26, Q@gnpt;(rgﬁlr ggg,uét(y &naﬂ%nﬁg ( ZH&%%QQHSI{%SM@ ﬁ(f)vel opnent al

Cancer Chendt hera 37-64.
Academ ¢ W@@J%W%EH) 4. 1139817) QA&;HayIH)oﬂ 48r(Aj b+ i2dhz,aftl) -9 (dZEI =For FGF

LT nolivat 1 GaPagt SEl BB 105 ol P ot 2 neddrl-pute

i ncor por adfR8.5 (‘Bfr S 312}8 M9 PEBBLATINION Cale f6f MUMTBB S 2! Féisl £%5.8.0- pol yner
to

substrate. Briefly,

EXAMPLE 135

6-Acetyl-2-amino-8-cyclopentyl-5-methyl-8H-pyrido[2,3-dlpyrimidin-7-one.

A solution of 8-cyclopentyl-6-(1-ethoxy-vinyl-2-(4-methoxy-benzylamino)-5-

20  methyl-8H-pyrido[2,3-d]pyrimidin-7-one (2.90 g, 6.67 mmol) in trifluoroacetic acid
(50 mL) was heated under relux for 8 hours. After allowing to cool, the solution was
concentrated in vacuo and diluted with water. The resulting suspension was made
basic with 1 N NaOH, and the solid was collected by filtration. The solid was
dissolved in CH,Cl, and chromatographed on silica gel eluting with ethyl acetate to

25  give 6-acetyl-2-amino-8-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(1.51 g, 79.1%). mp 182-186°C. "H NMR & (400 MHz, CDCl3) 1.6 (m, 2H), 1.8 (m,
2H), 2.0 (m, 2H), 2.3 (m, 2H), 2.32 (s, 3H), 2.52 (s, 3H), 5.34 (s, 2H), 5.84 (m, 1H),
8.63 (s, 1H). MS (APCI) (Cy5H;3N40,) Calc for M+H, 287.1; Found, 287.1.



each well is added 82.5 L incubation buffer B (25 mM Hepes (pH 7.0), 150 nmM
NaCl, 0.1% Triton X-100, 0.2 nM PMSF, 0.2 nM Na3v®4, 10 nmM MnCl2) and 30
750 g/ nL Wolog/0¢2236) gl utamate-tyrosi ne followed by 2.5 L @CTiuRe/@0et
conpound in buffer Band 5 L of a_ 145 9/L FGr solution to initiate the
reaction. Follow ng a WO 03/062236 PCT/1B03/00059 -113 10-m nute

i ncubation at 25C, 10 nL [732P]@E|§If}ﬁ'ﬁl i plus 50 pM ATP) is added to
each well, and sanpl es are incubate o}@n additional 10 m nutes at 25C.

The reaction is termnated by the addition of 100 L 30%.trichl oroacetic
aci d ( T@logical ABAYS ng 20 nM sodi um pyr ophosphate and preci pitation of

material ont B hb BRELIRY SoteN¥y) dndGklectivityt €f congroendseftbe t hree times
with 15% Tm%ggﬁﬁ?ezﬁlhlléng 100 lrery god%{gl?m pyr ophospkrl@ and.t hegtir adi oactivity

te,
r et ai negr@entiheentioh heaisstiGikdend related kinagesvedme! S BETHPHHR 1 eader .
Nonspecific activity is defiped as r.adi t eV E1¥n- Liiesh98 the filters
foll gvm e P3RS twlyéﬁﬁépoe@e%uﬁl%%ﬁ FO glrdf\zgp%%ned%%aéergzyne . Specific

enzymat iegzg,ﬁgg Miat ¥ SR e Plsbis (sBifd exdmpls DHEV Frycet ab, £ diedl Cher.i vity minus
10 nonspec t

Ic activity. The concentration of test, C ound t hat
i nhi bi t €008 P25, 1166:17-&&6)/%9asgayswse(qa@mﬁl)oqtés desctiPa b¥based on t he
inhibition curve. Results fromthe foregoing assays for several conpounds
of the present invention conpared to conpounds disclosed in WO 98/ 33798

aLe plresﬁ&fa @orhﬂﬁﬁﬁ’é@h%f@dk?ﬂﬂyigm@ari ison, dat a gre al so provi gled f_(l)_L 2
phenyl am no anal ogs of each anpl.e conpo i e. ese
anali®gs di f f e¢di2 eymp asayafsIeso ﬁ%@ﬂﬁ%@sﬁf)g?‘%@ 195%?61%%%"?%%‘? of the
pyridyl ring nitrogen m CH .and G i fseangenpounds of

t he i nstpasformad an ngéﬁqgeﬁﬁbtﬁgl@{éﬁfﬁﬁlgp?%eﬁ%; or ?)?Zgrrrgldeset he phenyl ani no
anal og_of, FXauple BN bohirdegbifed A (20 mVIERE C2- phenyl an no

pyri dopyrim di nones were previously descrihed |q[f(£a th%ﬁﬁ"ﬁat' ons 20 WO
98/ 33798(tes{tlyMbx pri¢tAgiTaminomatiage)(PEXARPD i ki @&\?Bf 79Yc50 (pM FGFr
IC50 (M 1" 0.21 0.021 2.98 1 0,145 5.Q1 , 0 .08 3 0.016
6. 052" 1 0BEM Bis@zp02 VAT gomgging 025 i (2PIATR, 20 e/,

15 1 g retinoblastoma protein, and the test compound at appropriate dilutions in buffer

A (Buffer A alone without added test compound was employed as a control for no
inhibition. Buffer A containing excess EDTA was used to determine the level of
background 32p in the absence of enzyme activity). All components except the ATP

are added to the wells, and the plate is placed on a plate mixer for 2 minutes. The
20  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 is

kept at 4°C for at least 1 hour to allow the substrate to precipitate. The wells are then

washed five times with 0.2 mL 10% TCA, and 32p jncorporation is determined with a
beta plate counter (Wallac Inc., Gaithersburg, MD). The ICs of the test compound
25  was determined using the median effect method (Chou, T-C and Talalay, P.
Applications of the median effect principle for the assessment of low-dose risk of
carcinogens and for the quantitation of synergism and antagonism of
chemotherapeutic agents. In: New Avenues in Developmental Cancer Chemotherapy

(Eds. Harrap, K. T. and Connors, T. A.), pp. 37-64. Academic Press, New York,
30 1987).



5 0.019 NA0.99 7' 0.004 5.950 0.042 7 0.595 >5 NA 11' O.

WO 03/ 062236 PCT/1B03/00059 -114 11 0.012 NA 2.12 12 O. 1750&2 RIAogiSO;gBB
NA NA 14w0.0308622BA NA 15" 0.005 0.439 1.74 15 0.160 >5 PET/IRG/00059015
0.139 NA 18 0.051 >5 NA 20" 0.002 q 059 0.153 20 0.027 4.05 1.605 22
0.009 3.149 NA 22 1.70 >5 >5 24 01 8@4 >5'NA 24 0.005 >5 >5 29' NA NA

0535 3hsmyfonnkiiien of GOIIiNBABTd 233 1. 53 36 0.011 23 >5 37 NA NA NA
37 >5 >5 >5 3B HkPERyhe MRG0y 1IGH) Btéminationand Rehefle Eddtuationib
performed as follows. 96-well filter plates (Millipore MADVNG6550) are used. The
total volume is 0.1 mL containing buffer A (20 mM TRIS
5  (tris[hydroxymethyl]Jaminomethane) (pH 7.4), 50 mM NaCl, 1 mM dithiothreitol,

10 mM MgCly), 25 uM ATP containing 0.25 pCi [32PJATP, 20 ng Cdk4, 1 ug

retinoblastoma protein and the test compound at appropriate dilutions in buffer A.

Buffer A alone without added test compound was employed as a control for no

inhibition. Buffer A containing excess EDTA was used to determine the level of
10 background 32p in the absence of enzyme activity. 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, 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 least 1 bour to allow the substrate to precipitate.

15  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). The ICsp of
the test compound was determined using the median effect method (Chou, T-C and
Talalay, P. Applications of the median effect principle for the assessment of low-dose
risk of carcinogens and for the quantitation of synergism and antagonism of

20 chemotherapeutic agents. In: New Avenues in Developmental Cancer Chemotherapy
(Eds. Harrap, K. T. and Connors, T. A.), pp. 37-64. Academic Press, New York,
1987).

Assay for inhibition of FGFr
25 For FGF receptor (FGFr) tyrosine kinase assays 96-well plates

(100 pL/incubation/well), and conditions are optimized to measure the incorporation
of 32P from ['y32P]ATP into a glutamate-tyrosine co-polymer substrate. Briefly, to
each well is added 82.5 uL incubation buffer B (25 mM Hepes (pH 7.0), 150 mM
NaCl, 0.1% Triton X-100, 0.2 mM PMSF, 0.2 mM Na3zVOy, 10 mM MnClp) and

30 750 pg/mL Poly (4:1) glutamate-tyrosine followed by 2.5 uL of the test compound in
buffer B and 5 uL of a 7.5 ug/uL. FGFr solution to initiate the reaction. Following a



51' 0.005 0.179 0.711 51 0.135 >5 NA 53" 0.018 >5 0.94 53 0.036 >5 >5
54 1.1 >5 >5 WO 03/062236 PCT/1B03/00059 -115 55 0.024 >5 >5 57' 0.014
0.084 >5 wbo3m&23o >5 59' 0.006 0.024 0.081 59 0.015 2. CITOB®/0068 0. 006
0.119 4.35 61 0.013 0.835 1.38 64 0.192 >5 4.47 65 0.430 3.30 >5 66
0.763 >5 0.515 70 0.135 >5 >5 72 0.005 >5 74 0.014 >5 >5 75 0.074 >5 >5

0 580 >5 Emige pupapiat 33°G.210 mt (yEbREB T 230 dhosot B R i a5
0.063 >5 RRac®well CarfdGandpiedhre theiated BP af a@fforr® 18 inutes at 25°C. The

reaction is terminated by the addition of 100 puL 30% trichloroacetic acid (TCA)

containing 20 mM sodium pyrophosphate and precipitation of material onto glass
5  fiber mats (Wallac). Filters are washed three times with 15% TCA containing
100 mM sodium pyrophosphate, and the radioactivity retained on the filters is counted
in a Wallac 1250 Betaplate reader. Nonspecific activity is defined as radioactivity
retained on the filters following incubation of samples with buffer alone (no enzyme).
Specific enzymatic activity (enzyme plus buffer) is defined as total activity minus
10 nonspecific activity. The concentration of a test compound that inhibited specific

activity by 50% (IC5() is determined based on the inhibition curve.

Results from the foregoing assays for several compounds of the present

invention compared to compounds disclosed in WO 98/33798 are presented in

Table 1. For comparison, data are also provided for C2 phenylamino analogs of each
15  Example compound where available. These analogs differ from the example

compounds by the replacement of the pyridyl ring nitrogen atom by CH and are

distinguished from compounds of the instant invention by a superscript prime (for

example the phenylamino analog of Example compound 1 is denoted 1°). These C2-

phenylamino pyridopyrimidinones were previously described in patent applications
20 WO 98/33798 and WO 01/70741.

Table 1
EXAMPLE Cdk4 IC50 (uM) | Cdk2IC50 (uM) | FGFrIC50 (uM)
g 0.21 0.021 2.98
1 0.145 5.01 >5
3 0.002 0.043 0.08
3 0.016 6.052 1.032
5 0.001 0.142 0.086
5 0.019 NA 0.99
7 0.004 5.950 0.042
7 0.595 >5 NA
11’ 0.005 0.095 ~0.088




98 1.95 >5 >5 100 0.004 >5 >5 103 >5 >5 NA 105 0.005 >5 >5 108' 0.007
0.205 0.136 108 0.124 >5 >5 WD 03/062236 PCT/|1B03/00059 -116 112 0.031 >5
>5 116 OWOb8/0s8236>5 120 0.013 3.800 2.470 124 0.545 >5 PET/IBE@H0059018 >5
>5 130 0.030 >5 >5 Formul ati on Ex | es As noted above, the invention

conmpounds wi Il typically be formil ated with comon excipients, diluents,
and car p-erstog provids csrr“"m Hofs—that—areywett—=—suited for conyeni ent
adm ni stration 10 manmgl s. TE) ¥ool I owi ng exanples illlstrate typical
conposi fTons t ﬂu are provi dgghjsn a further eqpmodi meny of thNg& invent|i on.
EXAMPLE| 137 Fornul ations 10 Tabl et mil ati on | ngredi ent Arsunrt—Cgnpound
36b of Exanpl e136 50 ng Lactozﬁe 80 ny Cor n¥NAr ch (fgr mx)Fl:Iﬂ*io ny
of the present Toventi dn o A4S0 w th| the | Ahose and cornstaren (flor
m X) an(: bt euuﬁ; to uni{form Ty, (?]59 a polder. ghggcornstarch (f.p4 pasteg) is
suspended in 67Tl of water and heat ed th stirring t¢ forma paste-—{The
paste i$ 15 0.160 >5 >5

18’ 0.015 0.139 NA

18 0.051 >5 NA

20 0.002 0.059 0.153

20 0.027 4.05 1.605

22’ 0.009 3.149 NA

22 1.70 >5 - >5

24 0.004 >5 NA

24 0.005 >5 >5

29° NA NA NA

29 0.013 >5 4.38

3r 0.006 5 3.943

31b 0.049 >5 >5

33 0.006 0.556 0.535

33 0.123 >5 >5

36’ 0.006 0.233 1.83

36 0.011 >5 >5

37 NA NA NA

37 >5 >5 >5

38’ 0.088 0.080 NA

38 0.95 >5 >5

50 0.145 >5 >5

51° 0.005 0.179 0.711

51 0.135 - >5 NA

53 0.018 >5 0.94

53 0.036 >5 >5

54 1.1 >5 >5




added to the m xed powder,

and the mxture is granul ated. The wet granul es

are 15 passed through a No. 8 hard screen and dried at 50C. The mxture is
| ubri cat esOwB6R230L% magnesi um st earate and conpressed i nt ®CA/IB&AN10039.

tablets are admnistered to
preventi on and treat ment of cancer .

a pati g

The

Rk.at the rate of 1 to 4 each day for

V\D 03/ 062236 PCT/ | B03/00059 -117

EXAMPLE43S8 ﬁ“g;%;'::mc. at—Sotut hiy2 Fo—=ajsotuti 0143 of —700[ "L of pEopyl end
gl ycol @and 200 of water for ~'injectlion is ‘added 20/0 g of compound 36b
of the presentgj-nventign. Theguxture is 5 sp.084 ed and the pEbi s adj ysted
to 5.5 with thI‘OChlorIC acid The vollume is %_%ggg_ﬁq___wiﬁth :
wat er f i'nj eSTion. The sol utidon i s sterlllz%ﬁ filled into”3.0 niL
anpoul e Vach gont-at-Atrg—2—0-—m—(40—mgof = uTTd) [ and Sggyg§d under
nitrogep. The 5ol ution is a:j()rg% stered by |(?1)fjie)4ét| on {o a patient suflfering
fromca anggi N need of fygatnent.| 10 The snventi pn and 1L.5& nanngr and
process|of making and uUsing it, are now described in{such full—eledr,
conci se{ and egHct terns as t00Qnabl e fany pe@éb‘h skillled Hf’fﬁle art |to
whi ch | —pertains—to—+ake aft Hse thersane: 15 s to[be umdgggrood that
the fof egm ng aescrl begs pref K¥Ped embpdi rren?g of the|present”inventilon and
that npdificagyons may be nagezthereih w thoys departing fr@ﬂﬂthe spirit
or scope of the 15 predent invention ak set forth in the clains.
particularly pesnt out and diG43hct 1y | cl ai m3 e subj ect mat t>ér regar ded as
i nventi gn,—the followrRg—€lat-us “““cl gge—thtszspecificatio 62236
PCT/ | BOB/ 00059 6118 CLIAI NG is claimed 73: 1 A ¢onpound of the
formul af— Rt ) L A HN~Nd\_11§3 R3 XB N7 x3s5 >5

72 0.005 >5

74 0.014 >5 >5

75 0.074 >5 >5

77 0.019 >5 >5

81 0.012 >5 >5

82 0.440 >5 >5

84’ 0.007 >5 1.078

84 0.580 >5 >5

88’ 0.020 1.33 >5

88

90 0.021 >5 >5

93’ 0.015 1.86 >5

93 0.063 >5 >5

95’ 0.005 0.545 1.815

95 0.037 >5 >5

98 1.95 >5 >5

100 0.004 >5 >5

103 >5 >5 NA

105 0.005 >5 >5

108’ 0.007 0.205 0.136

108 0.124 >5 >5




R ~v~X2 51 or a pharnmaceutically acceptable salt, ester, am de, or
prodrug thereof, wherein: the dashed |line represents an optional bond, X1,
X2, and xIVA0&¢X¥ependent |y hydrogen, hal ogen, C1-C6 al kybctRosohO0

hal oal kyl, Cl-C8 al koxy, Cl-C8 al koxyg|.kyl, CN, NO2, ORS, NR5R6, CO2R5,
CORS, S(O nRS, CONRSR6, NR5COR6, NRS5SO2R6, SO2NR5R6, and P(O) (OR5) (OR6);
W th theprovi that—at—teast pne—of K1 d—X3must—behydrogen; n =
0-2; 15|R1 is,ﬁ% each instanig(%é,jf kS

Xt—X2; gnd
i ndepgendent | ? hydr ogen, hal"6gen, CitC6
al kyl, €1-C6 Ippéoal kyl| CI1- Qpotgydoxyal kyl, or5C3-C7 gycloal ksl ; R2 and R4
are independently selected fromhydrogen halogen C1-4C8 alkyl C3- (7
cycl oal kyl, C1128 al koxly, C1-@8l&l koxyal kyl, 3@00C8 haloal kylZ4701- C8
hydr oxy atkyt—C2€8—atkenyl— 28 —atkynyt—nttrite—1tro,—OR5—SRS| 20
NR5R6, N(O)RSRg,Z4 P(O)(QRS)(O'g",gs(JCRSRG ,,NR?R%,5 CORS, | (CRARE)NC( O RY|,
C02R5, CONRGR67124°(O) NR5SOZR6, . 0P S02R6] C(O) NREOR6, $( O nRS55S02NR5RE,
P(O) (ORR)(ORR) . (CRSRA) nP(O) (OR7) (OR8) . (CRSRA)m aryll (CRARA)m
het eroafyl, - 13CH2) 5, - (@)X CH2) r QR5, NR5E( O) T( CHR2) mQRS>5and 25
CR5=CR6 CORF-—ot+—R—and—RRray—fFor-ma—carboeyetec—group—contatntng—3- 7
ring nenbers, preferably 5-6 ring nenbers, up to four of which can
opt i onal IRyrheaMé BR40FRL36 PCT/ 1 BO3/ 00059 -119 replaced wth a heteroatom
i ndependentTy sel'ected from oxygen, sulfur, and nitrogen, and wherein the
carbocycl i ¢ ghsuptedaboyashbiventignagmpousdiosill typicaldy b fosmplaéed wills, or three

e Te, CRARRRIRR S BhGEET 55y GBS 8 bR R oSty B R
al kyl sar eronveniéltladhiaisianioy i@ manonala Mhedalldsying ekimplesiDiveniat iypical

N- hydr oxyacet am de, trifluoronethylal kyl, am no, and ngno or
compositions that are provided in a fiirther embodiment of this invention.

EXAMPLE 137
Formulations
10

Tablet Formulation

Ingredient Amount
Compound 36b of Example 36 50 mg
Lactose 80 mg
Cornstarch (for mix) 10 mg
Cornstarch (for paste) 8 mg
Magnesium Stearate (1%) 2 mg

150 mg

A compound of the present invention 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
15  passed through a No. 8 hard screen and dried at 50°C. The mixture 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 cancer.



di al kyl am no, (CH2)nC(O) NRSR6, and O CH2) nC(O) OR5, provided, however, that
there is at | east one carbon atomin the carbocyclic ring 10 and that if

t her e ar ewOwWe/0622360r € ri ng oxygen atons, the ring oxygen PaTdRe/@p¥® not

adj acent to one another; Tis 0, S _NB/, N(OR7, NR7TRBW or CR7R8; Qis O,
S, NR7, N(OR7, NR7/TRBW C02, CH2) mheteroaryl, QCH2)n5(0O" RS,
(CH2) - heteroaryl, or a car bocycmgﬁont aining 15 from3-7 ring

menbers, up to four of which ri are optionally heteroatons

i ndependent lé sel ected from oxygen, sulfur, and nitrogen, provided,
however , P ral I0fls at | east one carbon atom in the carbocyclic ring

and that if t %raesoﬁftﬁ)nto‘f@OQEthngﬁﬁ'\?\ﬁl% %%’cﬂ%ﬁd 280 |{Sof Wi fot Ny oxygen at ons
er

are not adjacent to one ano , erein” 20 the carbocyclic group is
unsubst i {ijéibnas added20ix giboeebmpaund 86ke of thegpresont invéntion. Gheowmpiuientiependent | y

sel ected from hal ogen, hydr gx ~hydr kyl , . r alkyl, .l al koxy,

al koxycastedand thy PEIS‘F 8@%%&% 358 1%&3'%‘3/%&9{% 55}14 %\g vgﬁ%%lg Iaflc@l?t\,éﬁ to

trifluor ‘ipﬁé{?ﬂﬂwith Walty 46:9% %B66. Ak dtutib isfskdsnieaErikdl iadoks/0 miani no, and nono
or 25 dialkylamno; Wis an anion selected fromthe group consisting of

chl or i de amipoules,dech centaifiingSr®n ¢l mg ofnemporhey Ayd indes nigpgeng- 6; R4 and

f X, X d. X f iC.rj i Nj . h 30
g R e S e R e R L YA

opti onal l¥epoagdakherted by up to 4 groups independently selected from
hal ogen, hydroxy, hydroxyal kyl, |ower alkyl, |ower alkoxy, WO 03/062236
PCT/ 11803/ 00053 he imzptian Risk (e anasaesand papsess ebmpliag rnd B§IRg Kedf B8Ry | ani no,
am noal kyl . ..am noa carhbonyl. j one j ofekinyg al kyl ,
trifluor éﬁ%%?ﬁﬁ% ?(ufk l)f{rlill’r?oa{jP ’k‘{%’,:ls%it%mril%%&%no- ta%? %ﬂag{elk:{/nlryg)%fsno, N

hydr oxy aggtharrde, wiaely it pehsihg o araje andavelthe yanhd JH is tob¢ nidesstoddNSARRS, 5

Eéto)eﬂ? Z‘ rR>8fq’)r,elegﬂ%q%%h%g@%q%%@b%&%eﬁlggotﬁsgfewng %_Lze)ng(f)sr(l 8)1&1 §Z1f (CH2) m

modifications may be made therein without departing from the spirit or scope of the
15 present invention as set forth in the claims. To particularly point out and distinctly
claim the subject matter regarded as invention, the following claims conclude this

specification.



(CH2) MC(O) NR7R8, Q(CH2) nC(O) OR7, (CH2) 1SO2NR7R8, and C(OR7; R3 is

hydr ogen, aryl, Cl1-C8 al kyl, Cl-C8 al koxy, C3-C7 cycloal kyl, or C3-C7- 10
het er ocycwwlo3/oi23and R6 i ndependently are hydrogen, Cl-C8Ppalthkpb3/oot®d C38

al kenyl, C2-C8 alkynyl, arylalkyl, gygloal kyl, heterocycloal kyl, aryl,
heteroaryl, or heterarylalkyl; or R5 and R6, when attached to the sane
nitrogen atom taken together Wthéﬂ)\ S15 nitrogen to which they are
attached forma heterocyclic ring containing from3-8 ring nenbers, up to
f our \Q&bt nie rs can optionally be replaced with heteroatons
|ndepende Fys ga née '"®d from oxygen, sulfur, S(O, S(O2, and nitrogen,
provi ded, however, that there is at |east one carbon atomin the
heterocycllc ring and that .if 20 there are two or nore ring oxygen atons,
the ring loxygehceimpawsdai éhe fagmulad) acent to one another, wherein the

het erocyclic group is wunsubstituted or sybstituted W|th one, two or three
groups independently selected from hal ogen, hydroxy, hydroxyal kyl, | ower
al kyl, lower al koxy, al koxycarbonyl y onyl, 25 al kyl carbonyl ani no,
am noal kyl , am noal kyl carbonyl, tri I ugronmgt hyl,  trifluoronethylal kyl,
trifluoronethylal kyl am noal kyl, & n ANCrTde, nono- or dial kyl am no,

N- hydr oxyacet am do, aryl, hetero I, ca?boxyal kyl , NR7SO2R8, C(O) NR7R8,
NR7C(OR8, C(OOR7, C(ONR7S 2) n5( O) nRY, (CHZ)m het er oar yl ,
Q(CH2) m 30 heteroaryl, (CH2)nC( R8, Q(CH2)nC(O) OR7, and (CH2) SO2NR7RS;
WD 03/ 062236 PCT/1B03/00059 -121 ahd R8 are, independently, hydrogen,
ad-C8 al kyl, C2-C8 al kenyl, C2-C8 al kynyl, arylal kyl, cycl oal kyl,
heter@cycloal kyl, aryl, heteroaryl or Iheteraryl al kyl; or R7 and R8, when
attached to tfb‘?a?ﬁ%a@éﬁt{c‘aﬁ?ﬁc&b&me daftk&Rer! AGIRE NG, réMrhEtﬁe'i’é’of 5 nitrogen to
whi ch they are attached forma heterocyclic ring —containing from 3-8
ri ng menbers, wherdim four of which menbers are

the dashed line represents an optional bond,

Xl, XZ, and X° are independently hydrogen, halogen, C;-Cs alkyl, C;-Cs
10 haloalkyl, C;-Cs alkoxy, C;-Cs alkoxyalkyl, CN, NO,, OR’, NR°R®,
CO;R?, COR’, S(O),R°, CONR’R®, NR’COR®, NR’SO,R®, SO,NR’RS,
and P(O)(OR’)(OR®); with the proviso that at least one of X', X, and
X® must be hydrogen;
n=0-2;
15 R! is, in each instance, independently, hydrogen, halogen, C;-Cs alkyl, C;-Cs
haloalkyl, C;-C¢ hydoxyalkyl, or Cs-C; cycloalkyl;
R? and R* are independently selected from hydrogen, halogen, C;-Cs alkyl, Cs-
Cy cycloalkyl, C;-Cs alkoxy, C;-Cs alkoxyalkyl, C;-Cg haloalkyl, C;-
Cs hydroxyalkyl, C,-Cg alkenyl, C,-Cg alkynyl, nitrile, nitro, OR’, SR’,
20 NRR®, N(O)R’R®, P(O)(OR’)(OR®), (CR’R®),,NR'R?, COR®,
(CR*R*)nC(O)R’, CO,R%, CONR’R®, C(O)NR’SO,R®, NR*SO,R’,
C(O)NR’OR?, S(0),R’, SO,NR’R’, P(O)(OR*)(OR®),
(CR’R®),P(O)(OR")(OR®), (CR’R®)-aryl, (CR’R®)y-heteroaryl, -
T(CH2)mQR’, -C(O)T(CH,)mQR’, NR’C(O)T(CH2)mQR?, and -
25 CR’=CR°C(O)R’; or
R! and R? may form a carbocyclic group containing 3-7 ring members,

preferably 5-6 ring members, up to four of which can optionally be



optionally heteroatons independently selected from oxygen, sulfur, S(O),
S(O 2, and nitrogen, provided, however, that there is at |east one carbon
atomin tweobhetrseocyclic ring and that if there are two oPCFIBE&/MOSY i ng
oxygen atons, the ring oxygen atons af£ not adjacent to one another,
wherein the heterocyclic group is unsubstituted or substituted wth one,

two or three groups independently selected .from ha e r oxy,

hydr oxyal kyl , | pweFePA?‘}?&W,“ %k}%‘?l%ﬁﬁo% ?Pegﬁ%gyfég?{?gﬁﬁ%? OX%ESII car bonyl ,
al kyl carbonyl ani noq,geg RBhik¥ken, aAd Wpslekyihe aafdeBydlic gtduptiti f | uor omet hyl
trifluoronethylalkyl, trifluoronethylal kyl am noal kyl, amno, nitrile,

nono- or di al kyl amuneybsttutsddr suhsicedHithieneaiwg, or thiRetgseWREr vyl , car boxyal kyl ;

and the pharnaceuti.cal |l y, agcepnt ab salts, e ) aprodr ugs

thereof. 2. A conﬁ%%ﬁﬁngPﬁﬁgF%?Alﬁowgﬁlor% ! %;ed%@’ Pg(\impoggaglgﬁgﬁlgr e: R% R2
HNEN N O 11 33 Nower B-Cglkyl) loweKZ;-Cllkkywhloycartshyl, BkylcRboni, X1, X2,

and X3 are as defined for fornula I. 3. A conpound of claim1l or claim?2

wherein R3 is a cydllofesshapylagrivemmingalkyl, GBeeamddidecor ding to claim 2 or

claim3 wherein Rl s al D rgi | 4P 2 laim 3
whorein Rl s met V@B HspRish SRS PERRLENRY. B8 oR I S D e
according to clai m@alRylagimi (TR, 06D RIRPRR2aridsO () £AH8)OR’, providaiound
according to claim| selected fromthe group consi st

St | fo .
g- (Bycl opgnt yl I 2- ( pyRovEer. that there; imef)leasiops far Pt?I,Iéln-th‘]ngaﬁg?‘iyﬁ}l‘c‘iflﬁg 7-one,
- Br gRD- 8- cycl opent yli+2= B1,2Ri L&l \ '
?g]"p ycl opentayly tl%%&iﬁhe@'aﬁ%{wﬁ%ﬁn&eﬂng%&é&i fods thaRhexygdah pyrido 5

[ 2, 3- yrimdin-7-one roch
atoms are not adjacent to one another;

Tis O, S, NR7, N(O)R7, NR7R8W, or CR7RS;
Qis O, S, NR7, N(O)R7, NR7R8W, COy, O(CH)-heteroaryl,
O(CHz)mS(O)nRS, (CHy)-heteroaryl, or a carbocyclic group containing
15 from 3-7 ring members, up to four of which ring members are
optionally heteroatoms independently selected from oxygen, sulfur,
and nitrogen, provided, however, that there is at least one carbon atom
in the carbocyclic ring and that if there are two or more ring oxygen
atoms, the ring oxygen atoms are not adjacent to one another, wherein
20  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, trifluoromethylalkyl, amino, and mono or
25 dialkylamino;
W is an anion selected from the group consisting of chloride, bromide,
trifluoroacetate, and triethylammonium;
m = 0-6;
R* and one of X', X? and X® may form an aromatic ring containing up to three
30 heteroatoms independently selected from oxygen, sulfur, and nitrogen,
and optionally substituted by up to 4 groups independently selected
from halogen, hydroxy, hydroxyalkyl, lower alkyl, lower alkoxy,



8- Cycl opentyl - 6- et hyl - 2- ( 5- pi perazin- |

-yl -pyridin-2-ylam no)-8H pyrido[ 2, 3- d] pyrimdin-7-one hydrochl ori de,

8- Cycl opewDyBAF26K0- 2- ( 5- pi perazi n-1 -yl -pyridin-2-yl am neaiB&/@issydr o
pyrido[ 2, 3-d] pyri m di ne-6-carboxyliciggid ethyl ester hydrochloride, 10
6- Am no- 8- cycl opentyl - 2- (5- pi perazi n- 1-yl - pyri di n- 2-yl am no) - 8H

pyrido[23d]pyrim = h i
6- Br onp- 8- cycl opent % &gz ?@QWR?%?%E{)%,_zﬁﬁylg/a}rlrag?yle(lj;mno ammo?ugglrl di n- 2-
3é| am no] - 8H pyr i do[dideakyyarboiydj tnﬂﬁemmtmdrlﬂubtomathbdalkyl
Br ono- 8- cycl ohexyl - 2- -
15 one, 6- A%:/etyl th&l@bl %gtlllpgqlpyja ﬁ(nl ”?Rm r| d81a{kylamldérf¥” mdin-7

[ (2335 d? lp)r/nra ;[ rr:1y|d| ﬁl gelyﬁzcl)x@acetXm dopélryi %eteroarylyéarbo@%]ky? nﬁ?ﬁéﬂ'NRﬂ%@z@W I do

Ji am 0] -5 vt hy | GRS NICEIT IR Bl ESTsDg P

6- Acetyl - 8- cyclopen | - 5- et 5-(4-neth perazi n-1-vyl ridin-2-
yl amino] -8H pyridd )m%CQ)]-lfs KCHQ%‘: -prtgrogryd, 8@%&@'( feroary 5y(é >

-am no-pyrrolidin- | -yl)- pyr| am no] 78 ¥I I opentyl

met hyl - 8H pyrido [ ZCCI'&)mGIOW (lﬁivlﬁ)ﬁﬁ@)OR (CH2)SONR'R?, and

6- Br onp- 8- cycl opentél - 5o et hyl - 2- (5 m)rphol i n-4-yl-pyridin-2-ylamno) 25
8H pyrido[ 2, 3-d] pyr =n 7-one, 2-

5-[ Bi s- (2- met hgx
cycl opent yI - 5- m‘%ﬁ‘%%@pﬁg %g@d]rtﬁiag%m di @7}08(:1@211?&108%@(:7"
6- Acetoy| - 8- cycl openﬁejére&ydhﬁt hyl - 2- (5- mor phol i n-4-yl - pyri di n-2-yl ani no) - 8H

pyrido [2,3-d 30
6- Alcet yl[ 2. {5]1?bﬁrﬂlgdnf% 2IHHER%§%§FU&I%9Y%TO%% oGl drnCaatlenyl Grofe 8-

cycl opent yl - 5- net hy, I o 06236
oY oo 12%1&5#1 Py1afkQ1, [cge13a18Y P KT 18l yI0 BB, NARr&:RYI06

4-[6-(8-Cycl opent y | hateradidk @¥; ot hyl - 7- oxo- 7, 8- di hydr o- pyr i do[ 2, 3-
Py m 2 ) ek B ML AL R 38 15 A
-yl - pyyidin-2- yl arrmﬂ@gerﬁd&wtﬁcmmey e Rtadhedl] Pt maemcycmrmg
containing from 3-8 ring members, up to four of which members can
optionally be replaced with heteroatoms independently selected from
oxygen, sulfur, S(0), S(O),, and nitrogen, provided, however, that
there is at least one carbon atom in the heterocyclic ring and that if
20 there are two or more ring oxygen atoms, the ring oxygen atoms are
not adjacent to one another, wherein the heterocyclic group is
unsubstituted or substituted with one, two or three groups
independently selected from halogen, hydroxy, hydroxyalkyl, lower
alkyl, lower alkoxy, alkoxycarbonyl, alkylcarbonyl,
25 alkylcarbonylamino, aminoalkyl, aminoalkylcarbonyl, trifluoromethyl,
trifluoromethylalkyl, trifluoromethylalkylaminoalkyl, amino, nifrile,

mono- or dialkylamino, N-hydroxyacetamido, aryl, heteroaryl,
carboxyalkyl, NR7SO,R8, C(O)NR7R8, NR7C(O)R8, C(O)OR?,
C(O)NR7SO9R8, (CH)mS(O)nR7, (CHy)m-heteroaryl, O(CHp) -

30 heteroaryl, (CH9)xC(O)NRR8, O(CH))C(0)OR7, and
(CH2)SO,NR'R¥;



4-{ 6-[8-Cycl opentyl - 6-(2-ethoxy-ethoxy)-7-o0xo-7,8-di hydro-pyrido[2, 3- d]

pyrimdin-2-yl amno] -pyridin-3 -yl } -piperazine- | -carboxylic acid

t ert - but yWoasinex236 PCT/IB03/00059

8- Cycl opentyl - 6- ( 2- et hoxy- et hoxy) - 2- (- pi per azi n-1-yl - pyri di n-2-yl am no) -
10 8H-pyrido[ 2, 3-d] pyri mdin-7-one, 2-°{ 5- [Bis-(2-nethoxy-ethyl)-am noj

-pyridin-2-ylamn - 65 by ono- 8- | opent yl.- 5; hyl - I (
[2,3-d] pyrim dt ﬁﬂgl%ﬁéﬁ,’ IHC%P%EE‘@PS}Y%-%{OEQH%V s A ERC, oY .4

5- [ bi s- (2- met hoxy- giitini), aATAIRA] cRYGIEN Neter¥éy@Iballeyl Yar$l, heteroaryl, or

cycl opent yl - 5- net hyIH},8k¢- pr;j}?? d%u [%hjl 31%] pyri n}{%di nﬂfy?- oﬁle, 15
4-[6-(8-isopropyl - hemxaylalkgldirhydr o- pyri do[ 2, 3] pyri m di n- 2-yl anmi no) -

pyridin-3-yl]-pi pergzip-l-carb i c aci. rt-hu .

8-1 sopropyl - 2-1?5"?‘&%9?’5% ?‘F&f{‘?}fg%b? ?%?englgp %‘%‘a%ﬁ"ﬁbﬁ%‘lﬁ%@?%‘t? E}e 3 -

d] pyr kmi di n- 7- one, pitrogen to which they are attached, may form a heterocyclic ring
4-[6-(8-cycl opentyl - 7-0oxox-7, 8-di hhydro-pyri do{yz, 3- dl}p rimdin-2-ylam no)-
20 pyri di n- 3- yl ] - picoataiingiFom 18 rise mamberasp & 1 of E%Im%?%§ are

8- cycl opentyl - 2- (5-pi.perazl n-1-v] - (o [ a P ] = I , 3-

d] pyri m di n- 7- one, oﬁbg?aél?ffﬂg?%é%t%ﬁE%P%_@gﬁ%@:@d%@@%ﬁ?fﬁ%@'g‘f,kﬂfgo [2, 3 -d]

pyri m di n- 2-yl ani n@g(©),8(0)gdiand ditsodlgn, preddalz however cthattbeylis at least ohet er t - but yl

ester, 25 . . .

8- cycl ohexyl - 2- ( 5-SpThsBraiomyo thahelgoeyche Ring apd thaf ’rféljlqrﬁlgiteptyﬂ UYL 3-

(23 v i i e 2 eSS SSEOREPRE Oy orts e ol R YoVl ¢ aci

tert-butyl ester, another, wherein the heterocyclic group is unsubstituted or substituted

8-cycl opropyl - 2- (5-pi perazin-1-yl -pyridin- Z-XI :ﬁm' nlozgl—l-o%lflég JDZ, 3- 30
NG dependently selected fr 1}?,

d] pyri mi di n- 7- one, ‘E‘-t b 3 O Lo B PecP

- 2- (pyridin-2, 6-yl diapdxy0ohydtbk Ryl delvér Akyldidwer ialkiosly Nulo:gogrboly®, 03/ 062236

PCT/ 1 B0O3/ 00059 - 123’a Xyohy salky PR ) y . aaboly) :

6- Br onp- 8- cycl opentalkylearhenyhydlkyicgrpymylamino senyinaak He progieapylqaganyl, 3-

d] pyrim di n-7-one, ,G.Bronp-8.-cyclo - - :

[ 5-( et hyl - pi per af?ﬂngolme-twl’)tp W’f |e%>§%lk§r gﬁ%@ﬁ%&‘ |y Ilaggnoalkyl,

[ 2, 3-d] pyri m di n- 7-@#fiQe, nitrile, mono- or dialkylamino, N-hydroxyacetamido, aryl,

heteroaryl, carboxyalkyl; and

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

2. A compound of Claim 1, having the following structure:
R!
N R®
HN)% N“>N"So I
B3

N
XS_I—_\\D X1
\r X,
20 R*
wherein R!, R%, R®, R* x!, X2, and X3 are as defined for formula I
3. A compound of claim 1 or claim 2 wherein R? is a cyclopentyl group.

4. A compound according to claim 2 or claim 3 wherein R!is alkyl.

5. A compound according to claim 2 or claim 3 wherein R!is methyl.



5 8- Cycl opentyl - 6- (1-et hoxy-vinyl)-5-nmet hyl -2-[5-(4-nethyl - pi perazin-I-yl)-
pyridin-2-ylamno] -8H pyrido [2,3-d]pyrin-iidin-7-one, (1-{

6- [ 8- Cyclwpanwyi23®c- ( 1- et hoxy- vi nyl ) - 5- net hyI - 7- 0X0- 7, 8- di mganBe3/00059
pyrido[ 2, 3-d] pyri m di n-2-yl am no] pyrl'mii n-3-yl } -pyrrolidin-3-yl)-
carbamc acid tert-butyl ester,

S Aoty G crcl a2 e BB Sy LT B 5 10 YT 1

4-[6- (6- Bronmo-8-cycl opentyl - 5-net hyl - 7- oxo- 7, 8- di hydro-pyrido [2,3
d] pyrim gj n-2-yl &%Bﬁ?& eBX(EIJdgllg% %Ia¥ ]1 s%fe%{)e%r}?om thceagrrcl))lg)pxé/on|s1cstirall CE)P tert- butyl

ester, 1

6- Br ono- 8- cycl®OseibpéntR- z(@yhauﬁwlaahﬁﬁ@)asﬁipyﬁhow dpyAmddiil Bsad)0) - 5- met hyl -
8H pyrido [2,3-d] pyrimdin-

6- [ 8- Cycl ope nt@/BTCBn? $- Cé!ﬁlﬁawylxﬁ ﬁérpapﬁ@%}?elﬂypyudleseoylamgiqgr&%yayr@io .
dg[ 2, 3-d I I 1, 4] di azepane- 1-
ooyl | o aci 2t apr B R Fache) 1=yl 1L

6- Acetyl - 8- cyd- 6pﬂnpthyl£6—ét5ylﬁl (S+pibieerzanp Buyt-pynding@yylaghin) BHbandoi,8= 5- met hyl -
8H-pyrido [2,3-d] pyJ,i m din-

6- Acet yl - 8- cycl ope ]Wm@dﬁbgm?ﬁidr()ﬁ%’fl@n 2- yI am no) - 8H-pyrido [2,3 -d

d] pyri ni ni n- 7-0009clofed A=A S LY. ¢5- DRRRIY - L7 (rafiis) 7 ro-pyrido
[2,3-d] pyrimdi n?c OﬁES}q | am ng 9?% di }3%%3 2 rgr azpn7?dﬂigla (gxyl ic acid
tert-butyl ester, yr1do[2 3- d]pyrnmdme-6 carboxyhc ac1d ethyl ester hydrochloride,

B OYYOPeNt V! - EATELIN LS Bob &l P B afit b BYALSL Bt c§ o) - BH pyr do

4-[ 6- (6- Brono- 8- CYQJyQE@DZty&l]g?nﬂﬁde'—or?el%?ﬁ@oc 1&rdél hydro-pyrido [2,3-
d] pyri m di n- Z%Bamno-pyrl i met yl-plperazm- | 30

car boxyl i ¢ acitdBras-Sisyelppensdt2fS- ((é)'BrI@ﬁbefl-m’yf@lldlpe%VmpyzldH{ % (3,

Do 5 pyri e 5 ot SR bab s S PR R Py (0
[ 8- Cycl opent yl6-Broflo-8ichelslyexyi-Dy(byridinPeyihything)- BHpyfido: Tidieintdin-7-

pyrltlil [ 2, 3-d] pyrimdin-2-ylam no] -pyridin-3-yl }-2,2-dinethyl-
pi pe gm ne-1-carbo¥fic acid tert-butyl ester,

6-Acetyl-8-cyclopentyl-2-[5-(3,5-dimethyl-piperazin-1-yl)-pyridin-2-
ylamino]-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Acetyl-8-cyclopentyl-2-[5-(3,3-dimethyl-piperazin-1-yl)-pyridin-2-
ylamino]-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
20 6-Acetyl-8-cyclopentyl-5-methyl-2-[5-(4-methyl-piperazin-1-yl)-pyridin-2-
ylamino]-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Acetyl-2-[5-(3-amino-pyrrolidin-1-yl)-pyridin-2~ylamino]-8-cyclopentyl-5-
methyl-8H-pyrido[2,3-d]Jpyrimidin-7-one,
6-Bromo-8-cyclopentyl-5-methyl-2-(5-morpholin-4-yl-pyridin-2-ylamino)-
25 8H-pyrido[2,3-d]pyrimidin-7-one,
2-{5-[Bis-(2-methoxy-ethyl)-amino]-pyridin-2-ylamino } -6-bromo-8-
cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Acetyl-8-cyclopentyl-5-methyl-2-(5-morpholin-4-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one,
30 6-Acetyl-2-{5-[bis-(2-methoxy-ethyl)-amino]-pyridin-2-ylamino }-8-
cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,



4-[ 6- (6-Bronp- 8-cycl opentyl - 5- net hyl - 7- oxo- 7, 8- di hydro-pyrido[2,3- 5
d] pyri m di n-2-yl am no) - pyri di n-3-yl] -2, 6-di net hyl - pi perazin-1- carboxylic
aci d tertwbuwsgb22est er, 6-Bronp-8-cycl opentyl-2- [5-(3, PCT/IB03/00059
5-di met hyl - pi perazi n-1-yl)-pyri di n-2m3.
yl am no] - 5- met hyl - 8H-pyr|do[23d]pyr|md|n7one -
6- [ 8- Cycl open 1- et I dro 10
pyri dof 2, 3- d] %fﬁ "(gi C}?Pﬁgwg IS “@%ﬂ? Ir’m’t%b’§|c§9§&%z’3ﬁa&??y| -
pi perazi ne- 1- car boyyly !rlﬁnaﬁl-ljylfaﬁﬁﬁc)hiyhylin E—sil]eplperazme-l carboxyhc acid

8- Cycl opent yl - 6-( 1- ethox - Vi nyl) - 5-net hyl - 2- (5- nor phol i n-4-yl - pyridin-2
yl anmi no) - 8H pyri dotgrPb@ysEyr i m di n- 7- one,

6- Br omo- 8- CyC%}Q’%ﬁ?Oﬁ)éhtﬁéFg&gXaﬁl&wlSZ {5- ﬁlﬁgratzﬁltf?t‘ﬁ%cﬂn&%lhmko@—@' pyridinyl -

15 6' -yl am no
8- Cyc4 opentyl -6-(1 ?ﬁ(ﬁtg[zyi Mpmyinjdis7rmehyl - 2- (3, 4, 5, 6-tetrahydro-2H |

1, 3' ] bi pyri di nyl yl am nQ) - 8H pyri do i n-7-

6- Acet yl - 8- cyétf @p@n@%loynﬁét%@retgox(y\?»etho’é'%ga?’ﬁi ?éﬁb@%o fﬁlfl&a%

1, 3" ] bi pyridinyl - 1)) R (el -ghrboxflieagid 20
4-{6-[ 8- Cycl opentyl ]p@]¥ Eﬂn kraghhe‘?wiﬁaﬁ’ﬁ?igpg’ks dlehydro Xéglln d]’o[2 3-
d] pyri m di n-2-yl amtem])utpyest«t; n- 3-yl } - pi perazine-I-carboxylic acid
tert-butyl ester

8- Cycl opent yl SBCXCZLOI@PWcBB@y@eGEth%y)eﬂ%OX(YQ 25 gpeapip- Ly Ryridin2 lamigo §/| ami no) - 8H

pyri Q? [2,3-d] pyri @Hjb}’;hd%[@gﬁl] ytfmidin-7-one, _
4-{6-[ 8- Cycl opent yl - 6-(2- nmet hoxXy- et hoxymet hyl ) - 7- oxo- 7, 8- di hydro- pyrido

[ 2, 3 ;j] p%/r 13 rrl ar{rﬁ—ﬂily{&mequ}’-qﬂ%ﬂ] aninodpyridip- Z'ﬂaﬁéﬁ%}zﬁﬁé‘lm‘l’ tSh lc;ar go?ﬁl ic
acid tert-bu ester e

- pi per azi n- 1- );I pylcygpgenéﬁifng%y%ﬁ %‘&&d("gi ??iﬁ}??ﬁgﬁf—?%éérfl i d?/n 7-one, 30
4-[ 6- (8- Cycl opestatyBq ﬂbﬁxywmly &hﬂmnhof}-p@nﬁmmlawnw}d&{ 2, 3-

d] pyri m di n-2-yl am no) - pyri di n- 3- erazjn-|-carboxylic aci d
tert butyl ester, Wrlopempo2gBthy t%ﬂ]f é@épymﬂlf@t’) nd,

S b pg/ae{xhﬁ;’@}%a&g%x& SRARIRE A A2 51¥YrisRid-dlylariny)-ami no) - 8H
pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester,
8-isopropyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-pyrido[2,3-
d]pyrimidin-7-one,
4-[6-(8-cyclopenty1—7—oxox-7,8—dihhydro-pyrido[2,3-d]pyrimidin-z-ylamino)-
20 pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester,
8-cyclopentyl-2—(5-piperazin-1-yl-pyridin-2-ylamino)—8H-pyrido[2,3—
d]pyrimidin-7-one,
4-[6-(8-cyclohexy1—7-oxo-7,8-dihhydro-pyrido[2,3-d]pyrimidin—2-ylamino)—
pyridin-3-yl]—piperazine—l-carboxylic acid tert-butyl ester,
25 '8-cyclohexyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-pyrido[2,3-
d]pyrimidin-7-one,
4-[6—(8~cyclopropyl—7-oxo-7,8—dihhydro-pyrido[2,3-d]pyrirnidin—Z-ylamino)-
pyridin-3-yl]-piperazine- 1-carboxylic acid tert-butyl ester, |
8-cyclopropyl-2—(5-piperazin—1—yl-pyridin—2-ylamino)-SH-pyrido[2,3—
30 d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl -2-(pyridin-2,6-yldiamino)-8H-pyrido[2,3-
d]pyrimidin-7-one,



4-[6- (8- Cycl opentyl - 6- met hoxynet hyl - 7- oxo- 7, 8- di hydr o- pyri do[ 2, 3-

d] pyri m di n-2-yl am no) - pyri di n-3-yl ] -pi perazine-|-carboxylic acid 5

t ert - but yWoasinex236 PCT/IB03/00059

8- Cycl opentyl - 6- met hoxynet hyl - 2- (5- pjqper azi n- 1 yl - pyri di n-2-yl am no) - 8H
pyrido [2, 3-d]pyrimdin-7-one,

e S S s

8- Cycl opent yl - 6- et awﬁﬁﬁaﬁw_oﬁe(B , 6- tetrahydro 2H [
1,3 ] bipyridinyl-6"-"ylam no)- 8H- rdo yrimdin

8- Oycl opent yl 6631‘@m@08¢9ﬁ@@m¥125 (111‘9 ;{ﬁd%mthﬂ;mp\a%lp& ﬂ)'?ywhélr% no) - 8H
pyrido [2, 3- d]pyrl
[ 8- Cycl opent yl - %Q@H%S@bgngo %dg’%lgudm 7 OTe
% g llblh pérl di Igydjsécﬁc[)peht}a-lﬂ-(rl%thoﬂygvmyl) -5-methyl-2-[5-(4-methyl-piperazin-1-yl)-

i hydr o- pyrido[ 2 rim._din- 6- C mc acid benzyl ester,
8- Cycl opent yl - 2- [ 5Pyidig-ZyREHRg-E Iﬁﬁyﬁaﬂg%n&@y{im‘?ﬁ?a%n 2-yl am no] - 6- ( 1-
et hoxy-vinyl) ELAlC 37@3@111 dro-
6- Acet yl - 8- cyé?égg WCI%QY?ﬂ%t%@Iﬂﬁ B)r&rﬁnértp 127 |B)r{1 4-yl) -pr)(/)rl din-2 20
yl anmi no] - 5- et hyl - Q)Iylrm(y[al,aidlpgmﬁndih@jylamrm]myﬁdmﬁéyl} -pyrrolidin-3-yl)-
8- Cycl opent yl - 5- et i n-1-yl - pyridin-2-yl am no) - 6- pr opi onyl -
8H- pyrido [2,3-d] p)??%i% @P%ﬁg taé SSEomo- 8- cycl opent yl - 2- net hyl - 8H pyri do

Jodl pyri médABetgl @@gclopentyl 24 h}édroxy 34,5 6-tetrahydro-2H-[13bipyridinyl-

6 Brom) 8-cycl openty perl zin-1-yl - p);rl di n-2-yl am no) - 8H
25 pyrido[ 2, 3-d] pyr6i- Briadum)?S—mq:@lyl 8H pyr1do[2 3-d]pyrimidin-7-one,

8- | | - 6-f 25
B Oyl opentyl - O ol Ze (R RhORL 2L Yl .Y b i adbrag) - ot

8- Cycl opentyl - 6 ”Etdgly nrﬁrdﬁrﬁﬂ%ﬂéiﬁmayrﬁwcﬂm%l-yl]lﬁidpdhﬂi&ﬂxﬂoammﬁ)ld &irt-
pyrido[ 2, 3-d] pyrim din-7-one hydroc ride, 30
8- Cycl opent yl - 6- i sdWKlEKPL.2- (5- pi perazi n- 1-yl - pyri di n- 2-yl ami no) - 8H

g}lrgleﬂg[ 2, g g{/c %f)oe n(?g%_ygl:o?gr_ﬁg]%-ggr—g Ld‘?e[f!eeﬁv l—yl éndm -2- lagirl#or% 05 r_ngthyl-
pyri do[ 2, 3-d] pyri mm-pyﬁdqﬂﬁ-@pﬂlﬁmﬂlhﬂmrﬁe, V\D 03/ 062236 PCT/ | BO3/ 00059
a7 4-{6-[8-Cyclopentyl-6-(1-ethoxy-vinyl)-5-methyl-7-ox0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-2-ylamino]-pyridin-3-y1}-[1,4]diazepane-1-
carboxylic acid tert-butyl ester,
20 6-Acety1—8-cyclopenty1—2-(5-[1,4]diazepan-1-yl-pyridin—2—y1amino)-5—methyl—
8H-pyrido[2,3-d]pyrimidin-7-one,
6-Acetyl-8-cyclopentyl-5-methyl-2-(pyridin-2-ylamino)-8H-pyrido[2,3-
d]pyriminin-7-one,
4-[6-(8-Cyclopentyl-5-methyl-7-ox0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
25 ylamino)-pyridin-3-yl]-piperazine-1-carboxylic acid ferz-butyl ester,
8-Cyclopentyl-5-methyl-2-(5-piperazin-4-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one,
4-[6-(6-Bromo-8-cyclopentyl-5-methyl-7-0x0-7,8-dihydro-pyrido[2,3-
d]pyrimidin-2-ylamino)-pyridin-3-yl]-2,2-dimethyl-piperazine-1-
30 carboxylic acid fert-butyl ester, .
6-Bromo-8-cyclopentyl-2-[5-(3,3-dimethyl-piperazin-1-yl)-pyridin-2-
ylamino]-5-methyl-8H-pyrido[2,3d]pyrimidin-7-one,



8- Cycl opent yl - 6- hydr oxynet hyl - 2- (5- pi perazi n-1-yl - pyri di n-2-yl am no) - 8H
pyrido[ 2, 3-d] pyri m di n-7-one hydrochl ori de,

2- [ 5- (4- twoto3Be26ycar bonyl - pi perazi n-1-yl ) - pyri di n- 2- yl a®CmaBo330059

cycl opentyl - 5- net hyl - 7- oxo- 7, 8- di hydr_&-i)yri do [2,3-d] pyrimdine-6- 5
carboxylic acid ethyl ester,

6- Acet yl - 8- I tyl -2-(5-pi in-1-yl.- i di n-2- ' - 8H id
1250 pyr i m e AR A RSyl RE E bos RS 5. pi por azi n- |

-yl - pyridin-2-yl am d3e3-dyyidRtil-2. IBY-b{fAid1306171-2008; -
6- Br ono- 8- cycl opent 5 - SC?rretcﬁy -2- lpyr}?%rgﬂr?%%{l%gﬁ%ﬁwﬁ%%o[ 2, 3-

d] pyri mi di n-7- one, BiPBRaHE=18cahetdisanidyerbugyestedi n- 2- yl ami no) - 8H pyri do

[2, 3-d] pyrinmyginz &, .63 Br )=8-cycl openty) -.2- .

[ 5- (3, 5-di net %ﬁb 3? E?é?%? %@%@%@W&ﬁflﬁ%ﬁl? X‘i% $-difyaro-pyridof2,3-

yl ami rio] - 8H pyr i do[ @jpSrieidiy+2-ylachint) Hy8afy-3-y11-2,6-dimethyl-piperazine-1 -

6- Br ono- 8- cycl opent yl - 2);}1[1,5- (3, 3-di nethyl -piperazin-1-yl)-pyridin-2
yl ami no] - 8H pyr i do[ #rBoliseidifpriitityt esige,  6- Br onp- 8- cycl opent yl - 2-
Lo (4 et hyl - Plispgelaeytioohe b (s el ipfiRtaain- PHPYlfiRal 2 3]
2- [ 5- (3- Ami no- pyr r oylathino]5-mkdhyp $HHsirido 2, 3ddivrin@liin67-ba& mo- 8- cycl opent yl -
8H pyrido [ 2, 3 rimdi n-7-one, 6-Bronp-8-cyclopentyl-2- [5-(3

- et hyl ami no- py‘#"ﬂgﬁ?tﬁ#ﬂ%@wg-%}ﬁfmxm:@nﬂyﬁdmtﬁlod]7-018CH7 Sydhydo-

[ 2, 3-1&) pyrim di n-7- gARIor2.3-d S LN o alenvridin.2ovl 1.0 Eods 3

6- Br ono- 8- cycl opentg}lq- 20[ (5- E)Iy)/yrnrn%lldilndi2 r%l}aﬁn??]- %}fﬁqnclzl?r?’l&zyq %1nr;|16rt]h - 8H 25
pyri do[ 2, 3-d] pyri mi piberazinerecarbaxyli agid+#éri-baiyl axter]
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25 2-(6-Acetyl-5-piperazin-1-yl-pyridin-2-ylamino)-8-cyclopentyl-6-ethyl-8H-
pyrido[2,3-d]pyrimidin-7-one,
3-{2-[6-(8-Cyclopentyl-6-ethyl-7-ox0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
ylamino)-pyridin-3-yloxy]-ethoxy}-propionic acid,
[6-(8-Cyclopentyl-6-ethyl-7-ox0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
30 ylamino)-pyridin-3-yloxy]-acetic acid, -
8-Cyclopentyl-2-(5-{2-[2-(5-methyl-pyridin-2-yl)-ethoxy]-ethoxy}-pyridin-2-
ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one,



one. 20 9.

6- Acetyl - 8-cycl opent yl - 5- net hyl - 2- ( 5- pi perazi n-1-yl - pyri di n-2-yl am no) - 8H
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of cancers of the bofeast, ovary, cerV|x prostate, testis, esophagus,
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6-Bromo-8-cyclopentyl-2- (5—p1peraz1n-1 -yl-pyridin-2-ylamino)-8H-pyrido
[2,3-d]pyrimidin-7-one hydrochloride,
8-Cyclopentyl-6-ethyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-pyrido[2,3-

d]pyrimidin-7-one hydrochloride,
20 8-Cyclopentyl-7-0x0-2-(5-piperazin-1-yl-pyridin-2-ylamino)-7,8-dihydro-
pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester hydrochloride,
6-Amino-8-cyclopentyl-2~(5-piperazin-1-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one hydrochloride,
6-Bromo-8-cyclopentyl-2-[5-((R)-1-methy-1-pyrrolidin-2-yl)-pyridin-2-
25 ylamino]-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride,
6-Bromo-8-cyclohexyl-2-(pyridin-2-yl-amino)-8H-pyrido[2,3-d]pyrimidin-7-
one,
6-Bromo-8-cyclopentyl-2-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-5-methyl-2-(5-piperizin-1-yl-pyridin-2-ylamino)-8H-
30 pyrido[2,3-d]pyrimidin-7-one, ‘
| 8-Cyclopentyl-6-fluoro-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one hydrochloride,



pharynx, small intestine, colon-rectum large intestine, rectum brain and
central nervous system glioblastoma, neurobl astoma, keratoacanthoma,

epi der noiwomanei2eona, | arge cell carcinonma, adenocarci nomRCTABEMOR ci nona,
adenoma, adenocarcinoma, follicular gagci noma, 25 undifferentiated
carcinoma, papillary carcinom, sem noma, nelanoma, sarconmg, bl adder
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pyrido[2,3-d]pyrimidin-7-one hydrochloride,
8-Cyclopentyl-6-isobutoxy-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one hydrochloride,
5 6-Benzyl-8-cyclopentyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one hydrochloride,
8-Cyclopentyl-6-hydroxymethyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one hydrochloride,
2-[5-(4-tert-Butoxycarbonyl-piperazin-1-yl)-pyridin-2-ylamino]-8-
10 cyclopentyl-5-methyl-7-oxo0-7,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid ethyl ester,
6-Acetyl-8-cyclopentyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one,
6-Acetyl-8-cyclopentyl-5-methyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8 H-
15 pyrido[2,3-d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-5-methyl-2-(pyridin-2-ylamino)-8H-pyrido[2,3-
d]pyrimidin-7-one, and
6-Bromo-8-cyclopentyl-2-(pyridin-2-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-

one.

20 o 6-Acetyl-8-cyclopentyl-5-methyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8 H-
pyrido[2,3-d]pyrimidin-7-one.

10. A method of treating a disorder or condition caused by abnormal cell
proliferation in a mammal, including a human, comprising administering to
said mammal an amount of a compound according to claim 1 that is effective

25 in treating such condition or disorder.

11.  The method of claim 14 wherein the disorder or condition being treated is
selected from the group consisting of vascular smooth muscle proliferation
associated with atherosclerosis, postsurgical vascular stenosis and restenosis,

and endometriosis.
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12.

13.

14.

15.

-142-

The method of treating a disorder or condition caused by infections selected
from the group consisting of viral infections such as DNA viruses like herpes
and RNA viruses like HIV, and fungal infections in a mammal, including a
human, comprising administering to said mammal an amount of a compound

according to claim 1 that is effective in treating such condition or disorder.

The method of treating disorders selected from the group consisting of
autoimmune diseases selected from the group consisting of psoriasis,
inflammation like rheumatoid arthritis, lupus, type 1 diabetes, diabetic
nephropathy, multiple sclerosis, glomerulonephritis, organ transplant rejection,
including host versus graft disease in a mammal, including a human,
comprising administering to said mammal an amount of a compound

according to claim 1 that is effective in treating such condition or disorder.

The method of treating neurodegenerative disorders such as Alzheimer’s
disease in a mammal, including a human, comprising administering to said
mammal an amount of a compound according to claim 1 that is effective in

treating such condition or disorder.

The method of claim14 wherein the abnormal cell proliferation is a cancer
selected from the group consisting of cancers of the breast, ovary, cervix,
prostate, testis, esophagus, stomach, skin, lung, bone, colon, pancreas, thyroid,
biliary passages, buccal cavity and pharynx (oral), lip, tongue, mouth,
pharynx, small intestine, colon-rectum, large intestine, rectum, brain and
central nervous system, glioblastoma, neuroblastoma, keratoacanthoma,
epidermoid carcinoma, large cell carcinoma, adenocarcinoma,
adenocarcinoma, adenoma, adenocarcinoma, follicular carcinoma,
undifferentiated carcinoma, papillary carcinoma, seminoma, melanoma,
sarcoma, bladder carcinoma, liver carcinoma , kidney carcinoma, myeloid

disorders, lymphoid disorders, Hodgkin’s, hairy cells, and leukemia.



