-1- 2-(PYRI D N-2- YLAM NO) - PYRI D] 2, 3-d] PYRIM DI N- 7- ONES FI ELD OF THE

| NVENTI ON 20 JUL 2006 This invention relates to substituted 2-anﬂpgu 2006

- pyridines that are potent inhibitors_jof cyclin-dependent kinase 4. LI'he ’
conpounds of the invention are useful 5 for the treatnent of

I nflammation, and cell proliferative di seases such as cancer and

Cari nel thr con! e Cor SIRme A L AV PRI e AR RBIRAPORNES e ¢ na

perform essential functions in regulating cell division 10 and
proliferation. The cyclin-depe gent ki nase catalytic units are activated
JHENNVENT]

by regulatory subunits kno ELL Q@ \ @st 16 nammal i an cyclins
“ have been identified (Johnson D.G and Walker C.L., Annu. Rev.
Pharmacol . Toxi col. 1999, 39:295-312). Cyclin B/cdkl, Cyclin A cdk2,
Cyclin E cdk2,Thdyinventioq refiites,to sdystinited Dabindpyridineshataedpotestt her

" heterodingr.s. i ncl.udi.ng .Cdk3 and Cdk7 are 15 inportant regulators of cell
cycle pr g@f“é’é@?&ﬁ Fyilagﬂ?ﬂea t kingsg4.i Becoaspouyds of thedmventioat ase vetifaler s

i ncl uge ' i Dt | o L. differentiation, and
apopt gsi : (F/bé %%%B?gf}ﬁwnoﬁe#%%%%f%@% Bfseas i"‘ffé?a;s cangerand, 3591) |
| ncr easedesterosigi ty or tenporally abnormal activation 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 opment is commonly associated with alterations in either the Cdk

proteins thenselves or their re @kgkblg(;gordon- Cardo C., Am J. Pathol.
1995; 147: 545-560; Karp J. E an%ro er S., Nat. Med. 1995; 1: 309- 320;

HalI' M et al., Adv. Cancer Res. 1996;68:67-108). Naturally occurring

rotein inhibj : . and n27 cause. qgrowm h inhibition in
D5 vitro i 1 GRSt dBperdeASiRaEs uRErefiicn SRRMToRe Bioscll Riptesati o
| munol . irdS&ting 2alivla%nk¢Bds thaSserfdrmMeabeEy] ﬁnasﬂﬁsiiﬁlm;glh}jca{t]iag%eﬂamﬁb&o_ be

used in the treatnent_of cardiovascul ar disorders S restenosi s and
at hel®scand proliferatien. cThagyclindepandentidnaseicatal)tie units afiesotiviedby hat are due

to aberr Pe%]a‘fo%r lsugﬁlﬁgiﬂn%{v%tag (c):jr}cilin\s/.a At ll'éa%{ 16 rrlrnoaglwaligg %:%h%s have been
identified (Jobnson 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/Cdké, and probably other heterodimers including Cdk3 and Cdk7 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 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 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 following balloon angi opl adfyUhri805
I nhi bited by over-expression of the cyclin-dependent kinase inhibitor
protein p21 (Chang MW et al., J. G&#n. Invest., 1995;96:2260; Yang
Z-Y. et al., Proc. Natl. Acad Sci. (USA) 5 1996; 93: 9905. Moreover, the

pur i ne. ccigordelsthitians d6aMF sBérfark Kbl probferitdn, "PaehPnllin rilsget o than B0%
nr I OOKS .. el a

i nhibition of neointim formation ats (B ., J. Biol.
Chen. 199olifezationzed intimaltyipeiptesiadfollowngtriiobe angieslasty aterigkibited Bpases
caused by a vari et,g{P oé infectious, agents, including fungi, protozoan
par asi t e OVEHEKPIEESIPR QLibe gV H’%‘¢%’P@¢%‘é?%ﬁ#e 15hditoDpIOiKin Bﬂd(&ﬂ&g Wists. For

For T ow ndiy it S ERaE, PRSI Ral -V, el pd e R o0

Virol 5 1&%6593:9%36M@We§@h’e%ﬂﬁg'ﬁﬁiwtﬁtdfm‘lﬁ?ﬂﬁ'@?? B ﬁée&gcgéé i 0! es

in yeast. Selective Cdk inhibitors can be used to ame effects
of vari ogseatefithan A9Ferighibitionrof oeaintigh fonmiation ir tats fBrooksyE.Bi stesdis ¢ Bibpunat oi d

arthritig.s . i,zed by synovial tissue hyperplasia; inhibition
of synovmﬁggﬁg%ﬁéﬁgim ion should mnimze inflanmation and
prevent joint @fSihhibol REESS : | phi bi t or .otein p 16
in synovial fibroblasts : eggiﬁo gr?vﬁgﬁdl%%%ﬁb%#g%&Eﬁ#%oﬁ al .,
Nat. Med ag&gs, ificliding 7613, proioabdraparasites Such ak Plasiidilm Rilcipdrufd, hhd S, 1 0i nt

swel | | ng S apntially inhibited by treatnment with a plé expressing
adené(’/i r ﬁ@ﬁ%ﬂﬁﬁﬁ%i Ferrexample, pycliardependontkingses arct requiree forlvisdr der s of

ryper pr of A e £RoWASs s bR BBIRef iR (s Stng Mnedan " ©
i nhi bi t oysViraly 1998;72:5626) 288 CaRHERIIGs a8 kﬁ%@@%}@ﬁ%@y%telpﬁ;é% ability

to inhibit cell cycle progression of normal untr me Chen et
al. J. 25 Natel Gékumﬁummdqememmaﬁemaemo?mbmat ment of a

cancer patient inhikjtor prigr to the use of cytotoxic agents
can redugﬁetbt e"é%%’gmgﬁsec %Bmégﬁm@ﬁwmﬂﬁerapy. Nor nal
prol 15 er idriderided Byaynavial tiisad id;h hiSsue” Dy the
action of the selective Cdk inhibi %ﬁ‘é"@f"g@v"g IC elgg%ﬁmﬂﬁl ecul e
i nhi bi t oshould miiglizeninfepmation andpresem joinbdatrudibm Exgression ofitidf c@yl ty of

MR o g i o i
Cormar o SIS PRk 9omS. TR Slanideh, n 85 nidlel S EDBOEY GO 4,
623- 634; Wi subsintially ithibited by treatienDwithrp16 ezpressitlg 886 virus. Cdk
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,
Y- R & -Kinball, D. Emerging Drugs 2000, 5, 45-59; Siel ecki~~ T. BMLIGL ZB06.
. J. Med Chem 2000 43,1-18.). 2 U JUL_006 -4 SUMVARY OF THE INVENTI ON
This invention provides conpounds of the formrula L R HN "N "N ~ONA

X'I , X3 R Mm?wl h eac%nnse %Eﬁ%’gﬁ?ﬁ gﬁezw.ﬁp&igg@épgar ﬁ%ydrgggg

haI ogen, . xyal kyl ,
o gNoz, g e S e e s M O Lo,

S@NRS%,ZOOBW,H(-U-O-O?S)(%), with the provi so that at |east one of X,
X2, and X' nust be 10 hydrogen; n = 0-2; R 1is, in-each instance,
“independently, hydrogen, hal ogen, Cl1-C6 alkyl, C-C6 haloal kyl, Cl-C6 ,
hydoxyal kyl , or C3-C7 cycloal kyl; R2 and R are independently selected from
hydr ogen, hal ogen, Cl1-C8 al kyl, C3- 15 C7 cycl oal kyl, Cl1-C8 al koxy, Cl -C8
* al koxyal kyl, Cl1-C8 hal oal kyl, C -Cg, hydroxyal kyl, C2-Cg al kenyl, C2-C8

al kynyl, nitrile, nitro, ORS, SRS, NR5R6, N(O R5R6, P(O (ORS)(0OR6),
(CRSR6) M\R Rg, CORS, (CR4R5)nC(O R7, CO2R5, CONRSR6, C(O NR5SO2RG,
NRSSO2R6, C(O) NRSOR6, S(O oRS, SO2NR5R6, P(O) (OR5) (OR6),
(CR5RE) nP(O) (OR7) (ORg), (CRSR6)mraryl, (CR5R6) mheteroaryl, -T(CH2)nOQR5, -
20 C(O T(CH2) MRS, NRSC(O T(CH2) MRS, and -CR5=CR6C(O R7; or R and R2 may
forma carbocyclic group containing 3-7 ring nenbers,



preferably 5-6 ring nmenbers, up to four of which can optionally be
repl aced wi-th a heteroatom i ndependently sel ected from oxygen, lszuJIUL 2005
and nitrogen, and wherein the 25 carlscyclic group is unsubsti tut ed or ’
substituted with one, two, or three groups independently selected from
hal ogen, hydroxy, hydroxyal kyl, nitrile, lower Cl-Cs alkyl, lower Cl-Cs

al koxy, al koxycar bonyl Ww nyI am no, -5 20 JUL 2006
am noal kyl , trifluoromet trifluoronethylalkyl,

am no, and nono or dial kyl am no, (CHZ)nC(O)NRSRG and Q( CH2) nC( O) ORS,
provi ded, however, that there is at | east one carbon atomin the

car bocycl ic r?fhfgnamn%atowtessw@p@mdapéthwt@nmla%re ri ng oxygen atons, the
ri ng oxygen atons are not adjacent to o 5 another, Tis 0, S NR7,
N(OR7, WOW or CR7R8; Qis 0, S, NR7, O R7, NR7TRBW CO2, Q(CH2)m
heteroaryl, QO CH2)n5(0O nRs, (CH2)- $f, or a car bocycl ic group
containing from3-7 ring menbers up §o tflour of which ring nmenbers are
optionally heteroatons i ndependq.qm‘IJ? 5 cted from oxygen, sulfur, and
nitrogen, provided, however, that here $ at | east one carbon atomin

t he carbocyclic ring and that ﬁ are two or nore ring oxygen atons,
the ring oxygen atons are not ‘(é &Nt to one anot her, wherein the-
carbocyclic group is unsubsti gt &2or substituted with one, two; or three
groups i ndependently selected from hal ogen, hydroxy, hydroxyal kyl, | ower
al kyl, lower al koxy, 15 al kexycarbonyl j al kyl carbonyl, al kyl carbonyl am no,
am noal kyl, trifluoronethyl, N-hydroxyacetam de, trifluoronethylal kyl,

am no, aﬂfhﬂfmm or dialkylamno; Wis an anion selected fromthe group

cons sti oride, brom de trifluoroacetate, and triethyl ammoni um
g 'ﬂg E‘Hﬂm@ﬁ%b%tﬁa%) UQ@IM’XS may forman aromatic ring

711" 10,7 A AR b g, "
i ndependmtugey, Celealkyll G‘l-ﬂzrhatmlk;@,em Chalkioxy ¥ -Cgrajkhxyalksl, IGN, NOgwer  al kyl
i noal 190 NRTRACOHS T ERRE Skt HR B eoRs e SRR N ORR Ry 1 at Kyt
tri f1 uor, g AP OYOR S ORS vARRhE provid thRCat 1ERNGe EX 0% PR be
10  hydrogen;
n=0-2;
R! is, in each instance, independently, hydrogen, halogen, C;-Cs alkyl, C;-Cg
haloalkyl, C;-Cs hydoxyalkyl, or C3-C; cycloalky;
R?and R* are iﬁdependcntly selected from hydrogen, halogen, C,-C; alkyl, Cs-
15  Cjcycloalkyl, C,-Cs alkoxy, C;-C; alkoxyalkyl, C;-Cg haloalkyl, C;-Cg hydroxyalkyl,
Cy-Cg alkenyl, C,-C alkynyl, nitrile, nitro, OR®, SR, NR'R®, N(O)R*R?,
P(O)OR®)(OR®), (CR’R®.NR'R?, COR®, (CR*R*),C(O)R’, CO;R’, CONR’RS,
C(O)NR’SO:R?, NR’SO,R®, C(O)NROR®, S(0),R%, SO,NR’R®, P(O)(OR’)(OR),
(CR’R®),P(0)(OR™)(OR®), (CR°R%)p-aryl, (CR’R®),-heteroaryl, -T(CH)mOR?, -
20 C(O)T(CH)xQR?, NR’C(O)T(CH,)»QR’, and -CR*=CRSC(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 optionaily be replaced with a
heteroatom independently selected from oxygen, sulfur, and nitrogen, and wherein the
cafbocyclic 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, NR7SO2R8,
C(O NR7R8; NR7C(O R8, C(OOR7, C(O NR7S2R8, (CH2)n5(O nR7, ( 2},

: heteroaryl, O(CH2)m heteroaryl, (CH2).2C(O NR7R8, O CH2)nC(O 7100 2008 .
(CH2) n52NR7Rs, and C(OR7; 30 R3 is hydrogen, aryl, C-C8 al kyl, Cl1-Cs

" ndependee ioalyE BuGncutl, Nyt el B8 Yitulopmpliyfalis o, 880 T
ar Yl al kYlmomoot MWY&minbﬁﬂHlﬁ%ﬂd)mPR%/: land @)(VSEHQ),,,@EOWR?T@Y&\@M&[

beteraryl al kyl; or R5 and_ R6, en attached to the sa nitrogen atom
t aken t odaYer.hatitherpis at lgastrangearbon amm ditherasboeyelicaingaankidhat if there a

het erocycl i i.ng containing fromg3-8 rin 5 nmenbers, up to four of which
" menber s caéﬁg%éf’{ 8}?5? Fye B§y$gﬁ%%@wqw4é?%?@§§&%ﬂ?t@€@ﬁ@ﬂd‘éﬁ@“r‘ y sel ect ed
from gxyggpthest! fur, S(O, S(0)2, and nitrogen, provided, however, that

there is at |east one carbon atomin the heterocyclic ring and that if
‘“there are two TES@SWRV,WWVQW7REW%W8“ ng oxygen atons are not
erein.

adj acent to one anot her, e 'heterocyclic group is unsubstituted
or substituted)yy ONSORR/, HEORFONRTRERY r(?q@f | ently selected
from hal ogen, hydroxy, h'ydgtg)xyé , I ower<al Ky 2,)'“ pgt\%febrggg’l koxy,

|k : . _
Zni ?)r(lg;?rkyl cazlr) SO(?Q}M,S(?II‘I I uo%r%ar?git’ Eg!lie tr |5f ilhgﬁ@%tnﬁA aé‘g@ﬁ@’-bnng
th r ijfl uor mmmnlbgw,alpmlfallm ofgahiklyﬁngmlemhe:saéébptic?x?llly etetatodiis Mdepesémy no, N-

r tam.do, aryl, roaryl, rbo; , NR7S02R8, O NR7R8, 15
N 1) rebclegipts o O aeh RD BRI B O NI REver, Bibierisecieat y| |

CH2 i%}ﬁﬁ#@%&ﬁ? q%gg% SOPWR, R7

gld R%”;:&g{:él n ﬁegdgr)l (ent , hy rog@rﬁ@%@?gﬁr&y ) P%Qléﬁ(%%y,%bm
al kynyl , atomyd, dhekiig oxygeh atdniy/dre nbieddgrcentyoloas bfiother, dhifein thecarbodydlic. oOr

heteraryl al kyl; or _R7 and Ra, when attached to the sane nitrogen atom

taken t o§ERUPdS UppUbstituted orsybyiteted yath ans, e, enthresgroupsindepeadently, nmy form

het L& £l t aini ' to f f~ whi ch
merbor s 556 e o 56, By R SRy R, ond a0 Bkt kPl £ om owygen.
sul f 15, SIkOxycasbéh)2, alleyldarboiiy] GdieylcarbENARRG, aiMOENS], trifit#bmbor,e 1S at

| east one, carbon atomin the heterOC){cllc ring and that if thére are two

or nore N-hydjoxyacgtamide, srifluorpmethylaticyl amigeandtmono or dialkplaminty;acent to one

anot her, wher gk . | c agroup.i.S unsubstituted, or substituted
with one, tm%%%&é@%@%ﬁc{sﬁ&m& grotlp Sofisisting of chlonide, brommide,
triffuoroacetate, and triethylammonium;

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, triflucromethyl,

25  triflnoromethylalkyl, trifluoromethylalkylaminoalkyl, amino, mono- or dialkylamino,
N-hydroxyacetamido, aryl, heteroaryl, carboxyalkyl, nitrile, NR7SO,RS,
C(O)NR7R8, NR7C(O)R8, C(0)OR7, C(O)NR7SO9R8, (CH2)nS(O)R7, (CHp)ar
heteroaryl, O(CHg)y-heteroaryl, (CHp)sC(O)NRTRS, O(CH2).C(O)OR?,
(CH2)xSO:NR'R®, and C(O)R’;

30 R3 is hydrogen, aryl, Cy-Cs alkyl, C;-C; alkoxy, C5-C; cycloalkyl, or C3-C5-
heterocyclyl;



I ndependent|ly sel ected from hal ogen, hydroxy, hydroxyal kyl, | ower Slﬁzlmﬂﬁ
| ower al koxy, al koxycarbonyl, al kyl carbonyl, al kyl carbonyl am no, 70

am noal kyl, arriinoal kyl carbonyl, trjfluoronmethyl, tdfluoronethylalkyl,
trifluoronethylal kyl am noal kyl, am no, nitrile, nmono- or dialkylamno, N

30 hydr oxyacetan] 6 eroaryl . carbpxya | d

phar maceut i cal*ﬁﬁng(?:el%@%g@lﬁﬁy@g@r gl'@ﬁﬁ@i@'@ﬂﬂfﬂ'@m t her eof .
-7 20 JUlallE)Q?ﬁ alkyl, RYEIBAIPD héteRR '&d’]@ﬁ i, msht :

pyrido[ 2, 3-d p)?ﬁihrri %I{g ngne%lkgls con%‘gun s’%ﬁ%t%efaere lgé/er:‘%ﬁter?lg%ﬂlfy}’eoe{ti ng
uncontrol | ed d¥landR owhtr atiached tatthe eanenitrogémarbhitaken tdpether@ith theMi ted to,
proliferative di seases such as cancer, restenosis and Theumatoid

art hri t i JUTQEFRARWNGIReY areattachednfosm acetenpeyclie sipg containing from 3rlyring

infla ' [ ' Jln addition, these conpounds have
i1 By Rt i ot B Pl BER3G opnhafl e et O R TORBS Ut 11 ¢
as chenophidepesdentl¢ seleged frdnt & | kit Lol hit-i he cell

cycl e progressi on?o’:]E nor mal ﬁ?ﬁgﬂm@grsg(%%gg%}zlﬁs@dlﬁgbnéeabpb&h&gabonpounds
of the i hpeavarothatthersliagt least pecarboh atonpinaliehetetosydlic g edithatif y for the
serinel t hreoni ne ki nase %Iin-de endent kinase 4 10 and

cyclin-d 6‘85‘2”"»?(%%%83% ¥eenay S0%YEER APMs\are pot: adiscentdel and can
b dm gj j ' et hod d f

Pormil a PMEARHEG, baciRf 6 Beroeyolfe 4860 & pho sl & Sy HaiER S e,

di f f & entweosthtdecgrenpsindepéndémlytseleced ohthdlSgems hydthky HyBiayilicpn ' €l at es

to all optic i.somers and_al | stereoi soners of” conpodnds”of*{he fornula
|, both fow gié%lewq@lmm alkexycarbpnyk; alkyliachonyk alkytarticnytaetiso, and

di ast eregi . and 1 xt.ures thereaf, and to all
phar maceut | ca; slé%%up%m %h‘%ﬁ@%ﬁ?ﬁ%@@mﬁmf efined above that
cont ai n tifluergrhalylalkeminCARAC AR Nitrilé\Smbits oga{mgqg}ﬂﬁmqu_forrml a |l of
this invention may possess at l east two asymmetri’c centers, they are
capabl e bydraxyanetamidp, aryl etéroaty], shboLRilla WR7SOLRE EINR RS

configurations. Hence, the conpounds can exist f'n separated’ (+)- and

(-) -1t i NRICORE, C(@?(?Rﬁ,r@%o)mwnékvzw Istbﬁﬁﬂ@g{ﬁofh. present

invention includes all suc for s7'sco Tadi vI'dual isoners
can e, SBKeeheiolsI CHITARTREH ot EROIGRY. PR ool LY
P e L ey
alkynyl, arylalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, or heterarylalkyl; or
R’ and R®, when attached to the same nitrogen atom, taken together with the

20 nitrogen 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(0), S(O),, and nitrogen, provided, howéver. that there
is at Jeast 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, frifluoromethyl, triflucromethylalky],
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 intended to be enconpassed w thinjthe scope of the present invzﬁRMﬁq@
The present invention also includes isotopically |abelled conmpounds, [ W

2 s, e AR A M

number  dicohfpoends thapare ubsfulfop Fedling tB6ntesledRER prilifhiative @iastsy found in
nature. Exanples of isot gqﬁ)es that can be incorporated into conpounds of

t he presdngludingehitinghlimiied tod praliferatipedisersessndh asjeamcer, &sk@ositan®006 car bon,
nitrogen,, oxygen, Rphosphor ous ul fur, fluorine chl qrine, such as 2H,
" 3H, 130%‘?‘@%&%“@5@3'1 a ,ﬂsgfﬁ?f:@gpquﬂ%gg{e %Qﬁ?%&rﬁr&a@w , respectively.
Conpogindsn dmin Em""ﬁ 'sggses r Jqmaceutically
acceptgablsi% sal tB goﬁ?ﬁggﬂﬂ c‘gﬁgghn S 'gfrh %g{ﬂﬁggi %Q%rcggilpggﬂ;l&a}#gﬁ%nﬁai n the

af or ementntinfettive agems Moredver| theseddngoundOhve @E1iff asehbRbpRitdtive are W thin
the scope of this invention. Certain _.isotopically |abel ?ed conmpounds of

the pres@gents Hiyargh Heir abidify 0.dahibitahe ealkeycleprogressioncof nommabact i ve i sot opes
h | t ed ful. ind d/ bstrat
1 seue. anbfteRBtmiedieet Myl Stibe betnplindl oF e Sivtion fisblay bpefpested | *-° 15¢"

| sot opes jppfoveiehis bl kalédtivith T6r te s&@thelBfechite ikEl}]a%&SﬁrcHﬁ-d ealih A8 42nd

detectability. 10 Further, substitution with heavi'er isotopes such as

deut 8 i uand cydin-dependans kinases & The compornds arémadiby syrithesizdd and egrebe r esul ti ng
fromgreatet .netgbolic stabilit or .exanple increased in vivo half-life
or reduc@émﬂﬂgeﬁﬁaQ?B%ﬂﬁ“fséf%Y@eﬁm{mﬁ@Hé%, may be preferred in some

ci rcunstancesg A8 Sbinfulh I a Emﬁ'l’ QEEIQ RIS

I nventi on and Sr drugs thereo?%rﬁggﬁgra 9 e-fﬁrrléegfgir:gg bﬁila)gétxrl;rt?#ng out

t he 15 pdifferehteasntitinericand didsterédneerfocionns Thividiattionielatee tdboplicas and
Preparations belo by. substituting a readily avail able isotopically
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carrier, diluent, or ‘exclplen
asymmetric centers, they are capable of occurring in various stereoisomeric forms or

20  configurations. Hepce, 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,
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i ncl ude TAAbt linited to, a Cl-C6 al kanoyl i ncl udi ng subst i tut ed

al kanoyl, whefgd Qniffind! §¥Formuia I are capable of further forming pharmaceutically
acceptable formulations comprising salts, including but not limited to acid additioh

20 apd/or base salts, solvents and N-oxides of a compound of Formula L

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.

“Alkeny]l” 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.
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Typi cal acyl groups include acetyl, benzoyl, and the |ike. The al

. alkenyl, al koxy, and al kynyl groups dgscri bed above are optionally 25
substituted, preferably by 1 to 3 groups selected from NRAR5, phenyl,

G706 al koxycarSRrort i gt gt ol Btinchsyitechi Xréwaa*iéﬁe"x%ﬁo@aﬁn&‘i’éé;ed

car bocyclg§ garborgofs a8 ableas Rk itGple bosd arliPiNE R Bes] bNis %? el ected
from ni trogen substituted ni trogen oxygen, and fur. Ut ed

ni trogen"3- hmtam-slh -yli propyeyl, ﬁé}f{tynnlg—gI;B-;eﬁt}ml-kyl amdltt(e@ifa) prhdv\gere 30 pI i S 1f
2, 3. P Ex

- suﬁig St od ol e S maBcslit oxpaversiic RydoeaEvE Houp g noet hyl

2- uub WO

03/ 06 %éfd”% to, 8%t e”"?%‘?# (gg‘te{ﬁ#ﬁ’é 5@#@%& ﬂ?ﬁ%ﬁf&g’ﬁ&’#

et hOXyCard?@]@ﬂwtdwlobufﬁmmﬂmhmtm&pmadwtdééﬂiﬂyﬁ %o * Yl and
met hoxynmet hyl , ydroxypentyl carboxybutyl 4-ch orobuty

3-cycl oprcaplypmtmlp phch gmpacanm obstitpted vethngmmbsoduchmhmxy, keto,

pi perazin rret -(4-neth n t.h 5 Ex s of
substitu a%wﬁéﬂﬂéﬁ@m%laﬂééﬁ) Iﬁﬁﬁt %Péx‘ﬂ%‘fedl %ﬁﬂ?ﬁ%mt"g}“n?h? ‘
2- met hox VALY dastd regng\:ygg = ' 1% hic ynyl),
3- phenyl >3q{56 hexéﬁ?ﬁlﬁ%éydl et #%/Iag%h 0- ét%?f%}éd “}%'[égﬁ‘f ?}}o 3- % 17?yny )

4- cy ¢0obatcytlodikybgreny lalso t&mmg icledst ke helgrpatonl sciaghaltfrdm (5 @, Wdfoxy groups
I ncl ude a norre hoxy trif ororret hoxy . 10 2-di et hyl am_noet hoxy,

2- et hoxy SRPHEH rdspch gﬁéwncuéed%lﬁb@ﬂ%%wl ¥0, and the |ike.

Furt her, al kynyl groups

I ncl ude, Eﬁwa@% rﬁHt}ﬁnHﬁdéﬁ M ram n Hﬂ? car boxynet hyl ,
4- di et hyl ani m“a&dmyr’aambauﬂ Str bhhﬂaﬂatehwh&mﬂm%rmwﬂné yl,

4- mor phol i nobutyl, 15 4- tetrahy opyrlnld | but yl ,

3-i mi dazatifahon asems apg linked thequeh ymees: xamplesf gnchhgroyps incldept met hy | |

h |
char §2a BRTRY BRI ety Whosy) GopdlipishioRch i st R buBay 9%, 7
triethyl @ﬂmf"pUﬂIOX@VZ'thﬁM@ﬂS’mSOb@it@QEﬁeopeﬂto&behd%ﬁ? eNhexoRYERhéxIXyl S nMeant

fluorine, brom ne
and 3-methylpentoxy, In addition, alkoxy refers to polyethers such as -0-(CH3)2-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 NR4Ror 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 NR4R3, phenyl, substituted

phenyl, thio C;-Cy alkyl, C;-Cs alkoxy, hydroxy, carboxy, C1-Cg 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 nitrogén” means nitrogen bearing C;-Cg alkyl or (CH2)pPh where

30 pis1,2,or3. Perhalo and polyhalo substitution is also included.
Examples of substitated alkyl groups include, but are not limited to,
2-aminoethyl, 2-hydroxyethyl, pentachloroethyl, trifluoromethyl,
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The t er mbut mamt tigtited & dunaﬂylhnmmmcthyleémm J&V@dﬁndﬁylamidoew ating,
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whi ch sucrPHted s 'p% & B?RtWré rfemorphebinebWithpt ons of such
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herein refers 9 th0§e cgrboxylate salts, am no aC|d addi tion salts,
esters, am dedhe term “anion” means a negatively charged counterion such as chloride,

brormde, trifluoroacetate, and triethylammonium.
By the term “halogen” in the present invention is meant fluorine, bromine;
20  chiorine, 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
heteroary] 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  oneis 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, triflucromethyl, lower acyloxy, aryl, heteroaryl, and hydroxy.
A preferred aryl is phenyl.



and prodrugs of the conmpounds of the present invention which are, within
the scope of sound nedical judgnent, suitable for use in contact wi(t kit £086
. tiissues of patients 20 w thout undue fjpxicity, irritation, allergic
response, and the |ike, commensurate with a reasonable benefit/risk

ratio, and eff ' 4 hel g .0 F S S t Zwitterionic
forms, where pﬁékﬁe%¢t§8ﬁ8%§%§§‘W@W@‘lﬁ?‘?@ﬁ €term"salts”
refers tacanBérsofkins brégityovafy) céroi, prostald taﬁaleggﬂﬁguﬁ G@AALK, skl fmgaddi tion
salts of compounds of the present”invention. TheSe salts can be prepared
25 in si thonducdlom, panereas, thyroidsbiliaty passagas) bpocal Eavitytdnd iphardynk (eralddiggounds or
nits free base formwith a

by separat el reacting the rified conpound |
* sui t abl e 'OREHEO ’an%@?‘ nigsting, SALPnTTEE I, iaFSf Iiesting, rectyo, ormed. In

so farg as ﬁgf%}y&fg ISy erd ' basi c
corrpogndsa,ntd[b%gy are a.ﬁy%g%agﬁm%kﬁép%ﬁrﬁgﬁg&dﬁg%%g%ﬁgﬁ/ﬁaﬁ di f ferent

" salts wi tdpidermoddiGarcinom@plaige coll darefrdaid, adcotaltinoal ddetHedarcifofiaich sal ts
must- be pharnaceutically acceptable for admnistration to animals, it is
of t en dedidendyna, adenpeaneinoma, follichlar earginbinaj wrslifierentidted ¢ancinomamapiliaty f r om
the reaction mxture as alg{\?ar rraceutiaﬁiléﬂ unacceﬁéﬂbl e salt and then
sinpl'y cdRaPYME.gCIHROHE. Fie a0 ST d%g,catrplggxp HeT GRICHOMA -~ al kal i ne
reagent %J‘&}ﬁﬁ& r : Qs 7 i ik 2 Qﬁ,ﬁ& :

phar nacete}dt?ﬁ 1Ty ac’?@ﬁ%ﬁ?@%@ﬂﬁﬁé@?ﬁﬁ%ﬁgﬁ t.s"lﬁ%gggijsaha di t11 F’garlllasal ts of
t he 1PBasilenkeomipounds are prepared by contacting the free base formwith a

sufficient anpunt of the desired acjd to produce t salt jip.the '
convent i onal @?ﬁ'@%’m ?ﬁ@“ﬁr&“sﬁgg%'cmom"ﬁﬂwﬁ@'@@g 1NEHINRBIPIENt act i ng

t he salt ?’2‘5% &@m' | . r |
conventic%ir'\é;?mﬁﬁénshgf’.aor Al Egggaegrggrg&éfll%e{ro ‘?rﬁglg)n&tﬁ:ﬁé%@lﬁ gg%e%tive

sal t for nBewatiRpoat of mosesyngitomp bf/sich ebnditiop or diseders UIte tegn sol ubi lity in
pol ar solvents, but otherwise the salts are equiyalent to their respective
free basetraimentyapysedkhessingmiersiodbeagt of trealing, an’ treatiag nisdelined al | v
acceqéabl- X 1&%% on salts are formed with netals or 10 am nes, such
as alRal ™ENG ATRATPHE earth netal hydr oxi des, or of organic am nes.

Exanpl es of nengl wer$phhraacsnitill dccapieble @alis) B3teiB CAides, Uil prOIBIRS asim
calcium and the Like. Exanples of suitable am nes are

N, N - di baxed hereingefanste thaserrarboxylateosaliprasainp geid addisiop salts, gstershemigesini ne,

ct ol  PiSel TR BB B R or B wORREA Pl BECHIA ERRRE T cpor 85
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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  in situ 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 to 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
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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, loxalate, 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,
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Advanced catigesineludingabwinoy limited te:dimrenitm, tewama;hyﬁmxndm&n.] Mar ch, John

Wley & ons 001. The t ru refers, tg conpounds that are
rapidly t i?rﬂﬁjt?n']“ﬁ] \W%Ta@g" ‘gm}ﬁ mﬁ:‘ff-‘@ﬁf}m@é thylamgines he above

f or mul ae, . cussion is
provi ded el r% Efagﬂt?ctﬁe hféé’d&! w&%lt&ﬁ’ lﬁtddrgilser oegfglgsg%ﬁg;slgg Fbcge ivery
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-14 Bi ore rsible I i.n Drug Desi ed. .Edward B. Roche, Anerican
Phar rraceu a“ﬁ&%cggé%ﬁss{)ﬁ Flagnpist. gb%ngﬁbiléwhlqtgmncmmtedfhem by are

hereby ige %at ed by reference. Preferred conpounds of the present
|nvent|on are ose having the formula Il: 5 NHNN*" ' NO11 ' X3 X zl X
X2 Ra Examples of pharmacentically 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-C; cycloalkyl esters as well as
arylalkyl esters such as, but not limited to benzyl. C;-C; 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;-Cg alkyl amines
and secondary C,-Cs 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, dialky! 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 to yield 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



wherein R, R2, R3, R4, X1, X2, and X3, are as defined for formula L In -
one preferred enbodi nent of the present invention one of X1, X2 %hﬁm
hydrogen, hal ogen, or alkyl. 10 In a fgrther preferred enbodi nent—"or the
present invention one of X1, X2 or X3 is ORS, NRSR6 or COR5. In a nost

sent i.nventi X' =X2=X3=H. | n anot her
pref er r ed™eHb B T € %%w&gwh?vémgen, hal ogen or
al kyl. 1 . j ' Lon R is
i B RO e I Pess 10T Rolt AR ARERBVCT D) ng
R4 is hyidcorporatediby referanceCl- Cs al kyl, Cl-Cs al koxy, nitrile, ORS, NR5RG,
COR5, (CR4AR5)xC(O R7, CO2R5, CONRSR6, (CRSR)m aryl, or

( CR5R6) m het erlogFarred qompaunds of the presant inyertinmoate those having the formusle B

i nventd on R2 is hydrogen, 20 hal ogen, Cl-Cs al kyl, OR5, NR5R6, COBS,

(CR5 maryl, or (CRGR6) m heteroaryl. In a further preferred enbodi nent
of the present invention R4 is hydrﬁgen, ORS, or NR5R6. I n another
preferred enbodi nent of the present ingnti on R3is C1-C3 alkyl. In yet
anot her preferred enbodi nent q§= ent invention R5 and R6 are 25
hydrogen, Cl1-C3 alkyl, C2-Cs glkehyl f C2-Cs al kenyl, arylalkyl,

cycl oal kyl, heterocycl oal kyHN™ aiNyl N roaryl, orIheterarylal kyl. ZO JUL
2906 -15 In a further prefer,ted er‘rh:'qiﬁi ment of the present invention R5 and
R6 together wth the ni%gb'g %0 which they are attached forma
carbocyclic ring contain ﬁg_\f},\l”?m 3-8 nenbers, up to four of which nenbers
are heteroatons. In a nore p} erred enbodi nent of the present invention
R5 and R6 together 5 with t Hé nitrogen to which they are attached forma

car bocy Clierdih RY, RRREaRAixH of which nenbers
are heteroatons. In a mstgﬁgggﬁémgﬁﬂgg&%@u{% present invention
R5 and R6 togdn hee prefirréd entmdithént of dre fresenhinobntidnashedf X' aXE ackey f or ma

pi per azi ge ri nlg. urther preferred enbodi nents of the present invention
are conmp¥dreget hloget. TR t o Fornula | in which R4 is a disubstituted

A B0 e C! B b el pRerE A SRR toereldhf inRlefidH bnel ot 074 873 ©
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;-Cj alkoxy, nitrile, OR®, NR°RS, COR?,
(CR'R*}uC(O)R’, COR’, CONR’R®, (CR*R®)p-aryl, or (CR*R)y-heteroaryl,

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

20  halogen, Ci-Cg 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 NR°R®.

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

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

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



according to Formula | in which R is a nethyl group and R3 is al0 JUL 2008
cycl opentyl group. Preferred enbodi nents of the present invention

. include, but are not limted to, thejgonpounds |isted below 15

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

D PRo 5 ovo RPF Bl ikl ek e thtdehfinVedtion R B R Sheuiet ' 1°

[23d]pyr|md|n rochlo

8- Cycl opewitli khebnifro oﬂto2wni‘éh|th rido[2, 3
- d]lpyrimdin-7 1ong hydr ochl o??g%ﬁdghédﬁmwaﬂwcml%ﬂﬂﬁan%hngw

8- Cycl opemwembm.dlpZO(faumfpdnalzmwrbegslm'@hetcmtam yl ami no) - 7, 8- di hydr o-
pyrido[ 2, 3-d] pyri m di ne rho I d ethyl ester hydr chI oride,
" 6- Ani no- 8- cycl ffe(‘?%ﬁ“%@ﬁéﬂ E&VIPIWFHIHY?WD% (8 fogether

daf 2 :
b o G LR op‘éf% B FHHER e 4EK AR toffia sarboyelic ring compainiog S . s
"yl ami no] - Bémbuys) lﬁiﬂio&maraﬂv@hdeh ﬁieﬂib@rs&r@ﬂ&eﬂ@ﬁ@hgchl oride,
6- Br ono- 8- cycl ohexyl - pyridin-2-yl -am no) - 8H pyri dog Rgl] pyrimdin-7

one, 6-Acetyl -B-ampes nydcmbpdirqcmatthemmmwnpem tdgetheyr i di n- 2-

%l 2(r:ne[1§} %%P%M@B@“%%& M&g%&%ﬁ?%ﬁ yl)-pyridin-2-

yl am no] - 5- mret e R F i8I pidsBnt] Qélﬁl 8-cycl
opentyl - 5- et hyI 2 5- (4 rret el|1per azin-1| 9y p)??lagﬂ'lcgﬁgﬁaﬁharmo] BH=pyr o]
, - Agri rucdmrdmg:torﬁ‘u‘mﬁlﬂ muth: is-aldisubstituted amme

6- Acetyl -2-[5- no rrolidi 1-vyl ridi 2-y] am no] - 8-cycl opentyl -5
- et h§| 8H! p reg%/rﬁeﬂqrw; chtg/ 8 @%%Jresentr}nven%onare cc!mpounﬁs pemty

S pyr | doFE @*%“Syr. b T Y R B BbD ! AR b )
24518 s (2 Retfotvey eatbogtinyerasiofithy pryerit divenfery iraidephut Grédiic Tanifed to,

cycl open%c 5- rret hy - 8H- p%é‘lt do[ 2, 3-d] pyri m di n-7- one,
6- Acet yl hyl - 2- (5- nor phol i n- 4-yl - pyri di n- 2-yl am no) - 8H

DRSS o
6-Bromo-8-cyclopentyl-2-(5-piperazin-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-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-l-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-o1€, -



10 cycl opentyl - 5-met hyl - 8H pyri do[ 2, 3-d] pyri m di n-7- one, 70 _]U\_ 006
4-[6- (8- Cycl opent’yl - 6-i odo-5- et hyl - 7- oxo- 7, 8- di hydro-pyrido[2,3 -

d] pyrirnidin-2-yl am no)-pyridin-3-yl Jjgbi perazi ne-1-car boxyl ic acid
tert-butyl ester,

8 oycl openty] g%wg;-ﬁs-@%%g,h%&m PShEgHd. 2 Yt e ferdpeist 3. - o1
4-{6-[ 8- % _;gmgyrg,%cgzg;%yﬁfl{ toFi?Xy) 7- oxo-7, 8-di hydro pyrido[ 2, 3-

d] pyri m di n-"2-yl pi per azi ne-| -carboxylic acid

tert-butyl es 15fBrpmo—S-cycl0penty1-5-methyl-2~(5-morphohn-4—y1—pyndm—2—ylamm %
8- Cycl op tyI et hoxy- et hoxy) - (5 pi perazi n-1-yl - pyridin-2-yl am no)-
8H pyrid PYraRidinT -engy, * 2-

5- B 2- met - b -8- 20

oyel dent y|”e Qﬁéyfﬁ? -%&B@?h@@p%ﬁfaﬂ) g et hgh 6 OrgmmRcte 1 - o

5-[b cldte 8-

cyE:I gzegﬁll SH%ﬁe‘?%gpﬁfﬁpi/pﬁ%i 2 hgl y%lnﬂ-gﬂghng} one,

4-16- (8- |sopr Wty?-seogulop,:ﬂyblsmmhﬂﬂ}ﬁ -indaihiolinapyl-plydiditi-D-yRanih g8 HO)
pyridin JotZ erazj ne | -carboxylic acid tert-butyl ester, 25

8-i soprdm{ 5 7008, y| - pyri di n- 2- yl ani no) - 8H pyri do[ 2, 3- L

d] pyrirnidin-¢- - _

4-16-(8-cycl o%eA §I2 -50 %)sxa?mgthax}r’{ﬁthgr)o%?] %'tdin%y&ﬂ}'%o I%'dl n- 2-yl am no)
PO dicyclbpohyl-SimehylIoyidsiapapyiiinidiadishel er t-butyl ester,

8-cycl opentyl - éB pi pera2| n-1-yl-pyridin-2- yf am no) - 8H pyri do[2 3- . 30
d] pyri m di n- A-lht8-Cyclopentyl-6-iodo-5-methyl-7-oxo-7,8-dihydro- yndo[2 3-

oyt i ot n QGRS R ppdiars ARinetedie | Sebsptil ieadua eseny 70 111

2006 8-cycl OVBE@yéloﬁcr&ﬁ-@idagfiiﬁeﬂ]yj-zy(B RYerhAh1-yd p\gham.mimﬁﬁb)pyﬁl do[ 2, 3-

d] pyri m di n-7- one,
4-[ 6- (BWPB@'@Wd@ﬂOOE,,B di hhydr o- pyri do[ 2, 3-d] pyri ni di n 2-yl ami no) -

D ooy BRI G ki - <
0Pt RS o 48 AR 1 pory e e,
8- Cyclopentyl-6«(2-ethoxy—ethoxy)—2—(5—p1perazm 1-yl-pyridin-2-ylamino)-
8H-pyrido[2,3-d]pyrimidin-7-one,
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-z-ylamino}-8-
cyclopentyl-5-methyl-8H-pyrido[2,3-d}pyrimidin-7-one, |
4-[6-(8-isopropyl-7-oxo-7,8-dihydro-pyrido[2,3]pyrimidin-2-ylamino)-
pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester,
;_5 8-isopropyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-pyrido[2,3-
d]pyrimidin-7-one,
4-[6-(8-cyc]0pentyl-7-ox0x-7,8-dihhydro-pyrido[2,3-d]pyrimidin-2—ylamino)—
pyridin—3-yl]~pijaerazinc-l-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-7-0x0-7,8-dihhydro-pyrido[2, 3-d]pyrimidin-2-ylamino)-
pyndm-3~yl]-p1perazme—1 carboxyhc acid tert-butyl ester,



6- Brono- 8- cycl opent yl - 5- met hyl - 2- (pyri di n- 2-yl am no) - 8H pyri do[ 2,3- 10
d] pyri m di n-7-one,
. 6-Brom- 8- cycl opent yl - 5- net hyl - 2-[ 5- ({7 met hyt - pi per azi n- 1- yI) pykQ diiln23h
yl am no] - 8H pyri do[ 2, 3-d] pyri m di n-7- one

i AR A )

(1{6[8@ 5- (1- et hoxy-vinyl)-5-met hyl - 7oxo78d|hydro
pyrido[ 2, q pyrlmc}]h 2-yl am no] - pyri di n-3-yl }-pyrroli-din-3-yl)-carbamc

acid ter t - but4fe- @-&ﬁﬂopro yl-7 oxo-7, 8-d1hhydro—pgr1do[2 3-d]pynm1dm-2—ylammo)
6- Acetyl - 8-cycl opentyl - - hydr oxy- 3 tetrahydro-2H [
1,3 ]bi pwn y]—Btpewmm yﬂnemgllterghuwcst@ro[z 3-d] pyri mi di n- 7- one,

§]0p§r_ ?n ((jiGnBrZ Y %ﬁi?ﬂ%?ﬂ%ﬁh%ﬁ ”f?’f]ﬁ;%ﬁ ?«;ﬁ %E% @[gglr:jd?([a?t 3but yl

‘ ester, W[?-;%I opentyl - 2- (5-]
1, 4] di azepan- 1-yI - pyrT di n- 2-yl am no) - 5- et hyl -
8H- pyri do[ 2, 3-6dBmymo-8-diclopéntyhe-(pyridin-2,6-yldiamino)-8H-pyrido[2,3-
4- (6- 8- clopent | - 6- (1- et hoxy-vinyl)-5-nethyl -7-oxo-7, 8- di hydro- 25
pyrido[ 2, Fll' n- 2-yl am no] - pyridin-3-yl}-[1, 4] di azepane- 1- car boxyl-i

c acid tert

o Acetyl 5. oy BIMENSEpE S el ZpaRci S VAP FHBIT IR o) 5ty
- 8Hqpyrig iy inei m di n- 7- one,

6- Acet yl - -cyclopentyl 5-net hyl - 2- (pyridin-2-yl am no)-8H—pyr|do 2,3- 30

d] pyri mi ni n 7 6eBmo-8-cyclopenty 5-methyl-2—[5 (4-methyl-piperazin-1-yl)-pyridin-2-

4-16- (8- |.0 yl _I& xo78d|hydro pyrido[ 2, 3-d] pyri m di n- 2-
yl ani no) ¥ gfﬁﬁ mdjof%? iﬁ’ 9% boxylic acid tert-butyl ester, -18
2 0 JUL 2006 8-C%L;logentyl—6-g -ethoxy—vmyl) 5-methy1-2~[5-(4—methyl perazm-] %12—;

8- Cycl opent yl 5- pi perazi'n-4-yl- pyri di n- am no)
pyri do[ 2,pSﬂdijupgﬁwlaJmMD]aSH-pymdp[lS-d]pynm:dm-? one,

4-[6-(6- Brono- ntyl -5- 8 |do[23

d] pyrl m di n- 2@1@?@?@?3?8%”&@"@{ W%&I %‘Sﬁe?"% J:ﬁ%y -carboxylic

acid ter o - tert-

o om, VRSP i o i 1>*=?*bmy°ﬁ° )

yl am no] batylrestery| - 8H- pyri do[ 2, 3d] pyri m di n-7- one,
6—Aoety1—8-cycl0penty1—2-(4~hydroxy—3,4,5,6-tetrahydro-2H—[1,3’]bipyridiny1—

6'-ylamino)-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
20 4-[6-(6-Bromo-8-cyclopentyl-5-methyl-7-oxo-7,8-dihydro-pyrido[2,3-

o

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 zert-butyl ester,



4-{ 6-[8-Cycl opentyl -6-(I-ethoxy-vinyl)-5-nmethyl-7-oxo0-7,8-di hydro
pyrido[ 2, 3-dj pyri m di n-2-yl am no] - pyri di n- 3-yl ' 71 .)UL_:IUHE
) -2, 2-di met hyl - pi perazine-1- 10 carboA$tic acid ten-butyl est ér,

4-[ 6- (6-Brono- 8-cycl opent yl - 5- net hyl - 7- oxo- 7, 8- di hydr o- pyri do[ 2, 3-

d] pyri m di n- 2- gl@ﬂmﬁwgrm&h%ﬁ(y@]wﬁzﬁﬂﬂy@yﬁmhqpﬂmw- 1- carboxylic

acid ten- butyl ester,
6- Br onp- 8pyydd{33«llpyiimizlif-3-que, 5- di met hyl - pi per azi n- 1-yl ) - pyndi n-2- 15
| am -5-net hyl - id , 3-dj i mdin-7- . 4-
TR e ORI FGACH N R
pyri do[ 2, ﬁ @l'amcf‘?iﬂ %—g‘ﬁfﬁ{)ﬁﬁéuéf{lgjp’}]pﬁld%&hﬁzﬁbéﬁn&g&afr%xgﬁt"» aBipey azi ne- |

- carboxy

8- Cyclpebutyl ester( 1- et hoxy-vi nyl ) - 5- et hyl - 2- (5- nor phol ri n-4-yl - pyridin-2-
20 yl am no) - 8H pyrido] 2, 3-d] pyri m di n- 7- one,

6- Br onmo- 8- cycl o18-aychapentyl-2A5¢(3,34dimethyi-pipesdairat-ol)2p¥ridin-3- | bi pyri di nyl

oty S BB O
1.3 1bi i di < Bk : ] . ) 2
6- Ac!at IyIOyrSI cbggggigyfﬁ%‘bﬁﬂ ESW{?%@%%?#&?@%%?@&3 ] gi pyridi ny

| - 6' -yl epyirido]2, Belimyimidink 2 yRnsholypyridiai3n .20ndimettyl-piperazine-1-
6- [ 8-,Cycl opent yl - §- ( 2- gt hfxy- et hyl) - 7- oxo- 7, 8-di hydr o- pyri do[ 2, 3
d] pyrmi cﬁaﬁ?%yi}/?éﬁ"’rﬁh‘ B! £986Th- 3- yI } - pi per azi ne- | - car boxyl i c acid
t en- but yl t . .
SSanQ/c:Jo%p/ent(:a f/l 92{63[('5(-(26 %%’%&'9*&’?#?9? Tylis'wlﬂé?x&?ﬁ'dthBWgﬂ?;" 2-yl am no) - 8
H 30 rd idin-Blybamino)-gidid-3018-2,64d -pi i ic aci _
6.[8-Oycl 3‘3’3% yl - o ) ﬁg@? ot ﬂ%xymﬁfﬁeﬂ%l Plperozine, |-garboxyif, acid ters
pyrido[ 2, Ep6%i mi di n- 2-yl ani noj - pyri di n- 3-yl } - pi perazi ne-1 - carboxylic

id tert- but - . . . .
8- oycl opent y! -EDTEREE cxelohehtyl 153 Srdimpthybpipaapin Y ABYRA S —pyr i i n- 2-
yl anilgo) g«tml w]—séﬁ&tﬁylismgwdé[m;sdd]?yﬁmm&mne

clo y yl-

4-[ 6-( 8- penéﬁ'a' - 6- et boxymnet h 7- 0x0- 7, 82 di hydr o- pyri do[ 2, 3-
dl pyri mi di n- 2-4yi6ali-Grglopsntyldi-tl-ethox y-vinyDeF-methyb 7 oxedt, 8dityidre aci d
tert-but

8- oycl opi’kﬁ@?ﬁg{'@i’ﬁﬁ?ﬁi’éﬂ@?@?YEF’B’é?'é{Br%ﬁﬂi?FthﬁbPiPawaﬁinzzly| ani no) - 8H-
pyri do[ 2 carbdk i defd £ributylditer,
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']bipyridinyl-
6'-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one, E
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—Cyclopcnty]-6—(2-ethoxy-ethy])-']-0xo—7,8-dihydro—pyrido{2,3-
d]pyrimidin-2-ylamino]-pyridin-3-yl}-piperazine-1-carboxylic acid ters-buty] 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 tert-
buty! ester, '



4-[ 6- (8- Cycl opent yl - 6- net hoxynet hyl - 7- oxo- 7, 8-ffi bydr o- pyri do[ 2, 3-
d] py6ni j di n-2-yl am no) - pyri di n-. 3-yl | - pi perazi ne-|-carboxylic aci dZ 0
. tert-butyl ester, _19- 91U 4
8- Cycl opent yl - 6- met hoxynet hyl - 2- (5- pi perazi n-1-yl - pyri di n- 2-yl am no) - 8H
10 pyrido[2,3-8g% g Gi he/- one : : < 20
6- Br ono- 8- cycl'o g‘fﬁﬁ’b‘g‘g"?SZE?H’@X&FWWWP&%BHPFW'W-PW-&- n- 2-
yl ar nol yPniibEH-pYidar2 3 dfhBiedagl-pshé, 1 | di n- 7-one, o
8- Cycl opent yl - 6- ethoxynet hyI-2-(3, 4,5, 6-tetrahydro-2H[ 1, 3] bi pyri di nyl -6’
yl ani no) - 8H py[6@-CydoptingylrG-cthakymethylroxo-18-dihydro-pyrido[2,3-

8-Cycl o tyl - 6: et hoxynet hyl - 2-(5- npr phol i n- 4-yl - pyzi di n- 2-yl am no) - 8H
o Sor D Sy min A ine - Biiin 3y Pipetazine. | carboxylie scid fert-baty] cotor,

8- | opent ylg-cAs s 2= = 8t Q-2 3. L.bipyri di - 6~-ylamn
_ E)) ; q?"f’s- d hy)érga‘-%%"géﬁe&@f@@ﬁ?ﬁﬁ@#ﬁ{%ﬁ%ﬁﬁ?@@'&(}PW‘%‘A‘P&ﬁli“}“é’% “d b)énzyl
ester, pyrido[2,3-d]pyrimidin-7-one, . . o .
8- Cycl opentyl -2-[5-(2, 6-di et hyl - mor phol i n-4-yi)-pyridin-2-ylam no] -6- (|

G reep g e B Bt eyt o | i -2

- Acet yl 8- cvclopent yl.- 2- [ 5- -di et hyl - nor phol.i n- 4- - pyridi n-2-

yl ani i %ofﬁgpﬁggﬁ%—y gﬁ"ﬂéﬁ’ﬁ@éﬁsﬁdﬁpﬁﬂa?%?ﬂd?q{geﬁyhﬁé‘“ﬁ tg"“b‘lgx ester,

8- Cycl opent yl = | T PR VA RSN \VA i o [ a P2 E OV T Grpr opi onyl
Bt py Tt o] 2 TS o B AR I it B Profaib APRRHG B O

i nvelft i opyrideff 3elipyhaidini7eonept |inited to the conpounds |isted bel ow

G o Oy She Bl AR ol 3 SN LT S RTa0re
gy&gﬁgg}élmd]%g_ﬁaum rgﬁég’?ga?ng%e z;nrllj%-z/-lo-ﬂ%yri di n- 2-yl ani i no) - 8H
pyrido[ 2, 3- d1fyyickipdntyl-beatieoxypmtiyd2- 314,56 tetrahydro-2H-[ 1,3 Tbipyridinyl-6'-
oyt dof BTG PRI S IHET R oo or | de. 2 0§ 3 1 s 20 JUL 2006
20,85, 1L OBk a2 7)1
6- Benzy| pWidoj2,Balpyrimidie7{one,pi per azi n- 1-yl - pyri di n- 2-yl am no) - 8H
[8-Cyclopentyl-7-0x0-2-(3,4,5,6-tetrahydro-2H-{1,3'Ibipyridinyl-6'-ylamino)-
7,8-dihydro-pyrido[2,3-d]Jpyrimidin-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-S-methyl-2—(5-piperazin—1-yl-py1‘idin~2-ylaminp)—6-propionyl-
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,



pyrido[ 2, 3-d] pyri m di n-7-one hydrochl oride, 5 )
8- Cycl opert yl - 6- hydr oxynet hyl - 2- (5- pi perazi n-1-yl -pyri di n-2-yl anmi Hb g it
pyrido[ 2, 3-d] pyri m di n-7-one hydrochlpgri de,

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

cycl opentyl - F%n{yl_g)@ogmgx)pi I@'gfpgrﬁiﬂ'l‘}?b?n(ﬁncﬂ-%lﬂg)@ﬂ"e 6- car boxyl

ic acid ethy
6- Acet yl pﬁada[zﬁqnpymyﬁdﬁ-%&emyﬁwoﬁmnﬂel -yl -pyridin-2-yl am no) - 8H

pyrido[ 2, 3-d] pyri m di n-7- one,
6- Acet yl - 8-cy®i %gyeﬂr@-py@omﬂyz -(piperapinpleylapyridin-2y¥iamino)-8Hn- 2- y| ani no) - 8H

6- E?g:rgoéy‘@%([?héﬂw -%?%%YH?CWF’dl n- 2-yl am no) - 8H pyri do[ 2, 3- 15

d] pyrg mdin-7 _

6- Br osrm 8- cycls-tgelr?t yflty] Mo ;‘/jﬁx e_ }§|(srﬁ‘%o§-§ﬁ’ﬁfr¥“§'&§,y¥"é‘f‘° ?Iflm din-7
one, 6- I3py11ﬂm{2i3€ﬂpjrmn&im-9+on2-lﬁrﬂm(:ﬂlnﬁddl met hyI pi perazin-I-yl)-pyridin-2-
yl am no] - 8H é!‘ﬂ_(l)[Z3d]pyr|md|n7one

6- Br ono- 8- cycfﬁy bowwmmﬂrﬂyﬂﬁmmcb@ﬂmdamwoj-spyn di n- 2-

%l g;nogg!%;-éltfg peg{]éfl% Jfgxffw 5@’%9 W%W’%MYH‘:?%‘I ani no] -

8H- pyr i dahyl.este]] pyri m di n-7-one,
2-[5-(3-Am no-pyrrolidin yridin-2-yl am noj - 6- br ono- 8- cyclopentyl

1-yl
25 S pyri do[®PAgety] -§yqyp}¢pqmt%/rl-%-( -l -yl-pyridin-2-ylamino)-8H-
6- B 8- | .-, 2- 3- thl lidin-I-yl I di -2-
91 an noRReGPRIBFBGRT 06 | ) o7 oner Y PYIA
6- Br ono- 8- cy@A@&gt-slcyamgén@yswﬂhﬂizﬂ(slplﬁmﬂnrf -y L aTAdiAb)- 8- Pyrido

[2,3-d] pyrimdin-7-oneé
2-{5- [SHdeNﬁ.?ﬁd}pynmﬂimﬂ-oae,hyl) pyrrolidin-1-yl]-pyridin-2-ylanino}-6-

br ono- 8- cycl »8H | ]

1[5 6. B ongP BRI GHeRPsr S syl ar Ak S0y PP UH2ySe i i - 2

yl a"I‘S”O)dgﬁyﬁdnﬂidW-%nE' ] -pyrrolidine-2-carboxylic acid, 20 JUL ?5D5 -21
Br ono- -cycl opent yl - 2-[ 5- (4- di et hyl ami no- but y] am no) pyridin-2-

6-Bromo-8-cyclopentyl-2-(pyridin-2-ylamino)-8H-pyrido{2,3-d]pyrimidin-7-

one,
6-Bromo-8-cyclopentyl-2-[5-(3,5—dimethyl~piperazin-1-yl)-pyridin-Z-
ylamino]-8H-pyrido[2,3-d]pyrimidin-7-one,
20 6-Bromo-8-cyclopentyl-2-[5-(3,3-dimethyl-piperazin-1-yl)-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-y1)-pyridin-2-
ylamino]-8H-pyrido{2,3-d]pyrimidin-7-one,
6—Brom6—8-cyclopentyl-2-(5-pyrrolidin—1-yl»pyridin-Z—ylamino)-SH-
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-7-0xo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
ylamino)-pyridin-3-yl]-pyrrolidine-2-carboxylic acid,



yl am no] - 8H pyri do[ 2, 3-d] pyri m di n- 7- one, UJLZE
6- Acetyl - 8-cycl opentyl -2-[5-(3-etylam no-pyrrolidin-1-yl)=pyridin %

.yl am no] - 5- et hyl - 84 pyri do[ 2, 3-d] pyrqu di n-7-one, 5

6- Acetyl - 8-cycl opentyl - 5-net hyl - 2- (5-pyrrolidin-I-yl-pyridin-2-ylamno)-8:

E- [ gyz HdgEﬂan ﬁhﬁé@#ﬁ%}(&ﬁé{l P. gﬁﬁ&%@?ﬁﬁm‘fﬂ?ﬁ’%WP'ﬁﬁdmﬁ‘am no
}- 8- cycl h-88F- PR dms&q; Rihidseh 2na- d] pyri ni di n-7- one,
1-[6-(6-Acetyl - 8 cycl opent 5-met hyl - 7- oxo- 7, 8- di hydr o- pyri do[ 2, 3 10

d] pyri mi di n- 2- @MﬂnyhB)cyplpperdym-gs-ﬂ-]:ﬂlglammd) pykmiaixﬂ-lg—:)db-pymdahf%_ aci d,
) 6I Qﬁ]e';]gi -y - cych&pegw]péﬁ-p&y[jgé di.et hyl, &p{]gpety)ug%]eam no) - pyri di n- 2-
y
I 14 6-eth
Y EReEoT horEA e e p R iy @%ﬂmi]dm RYYtidinty fratlihe] - 6- et

" 8- Cycl opcplyhﬁb[-zgz.-ﬂ idind7-oBé, hy| - p| pera2| n-1-yl)-pyridin-2-ylam no]-6-eth
yl - 8H pyrido[ 2, rlmdln 7-0

8- Cycl opent yl GGAé@tMLE (2= [Pil(amln@tlfmtﬂlﬂr?ibﬂérpmohdlyﬂ)}'}ﬂrpwdﬂmrﬂﬂ yl ami no] - 8
H pyrid

2-[ 5-( 3- %WW%%&#%&WP? Qaﬁﬁp’im’a?ﬂﬂ% SRR d-08% | opent yI - 6- et hyl -

H 20 pyrido[ 3. R&’é lﬂsé éloe‘ &-methyl-7-ox0-7,8-dihydro- 2,3-
8- Cycl opent yl - FB@- y n yl I(;llll’?l go |-oo§(r0ro |d|yn-0 P%}rgo[pyrl di n- 2-

yl ani®o] dWlduda{yqummd]-pymdlmwlhpyrro]nrhne-2-cmboxyhc acid,

T3 @ pyr 1 i aitnAseiee P LB L pealanes TR PSR . pyrr ol i - 1
LT DY nd) Shah g plrcofp pyimidnTone,

1- 6- (8- Cycl oBelyqlopehtyt hiS-(375-dintotHylSpipkrasinloy ppyridinf 2y RmdiqhG-ethyidi n- 2

2. &yl opshtprridstz 3-diatifilbidon no-butyl am no) - pyr 1 di n-2-yl ani no] - 6- et hy
6-Boryl b cy el S oS ot L piperpzin L) pyridin 2 yiominol-fhl-

yl am no] SHkpp;du[ﬂB{cﬂpﬁlrdidwfimeﬂl n 7-one, - 22

6- B | -8-c nt yl thI erazin -pyri din-2-
enzy y%-é)yc? yty] %—«J,;tgy -2- [57) (4— yl-%xpe?alzg)n l-y]Z)I-pyndu)l/—2)—y]eF1)r¥mlo] ISH-

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-y1)-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]pyrimidin-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-ox0-7,8-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,



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

6- Benzyl - 8- cycl opentyl - 2-[ 5- (4- et hyl - pi perazi n-1-yl) - pyridi n-2-yl anj i.no]
- 8H-pyrido[ 2, 3d] pyrinidin-7-one, 5 .22 70 Jut .06
2-[5-(3- Ami no- pyrrol idin-1-yl)-pyridin-2-ylam no]-6-benzyl-8-cycl opentyl -

8H pyrido[ 2, 3- N _

6- Benzyl - 8-cyc opgi 119 &Httpé L?gge[tshgdsadn%mﬁglyl 91rper"‘1md| X)pynrb)n pyridin-2-
yl ani no] ﬁﬁnnwﬂ-lsmi’fm(ﬁ}[mmﬂ yrimidim7-bnene,

6- Benzyl - 8- cycl gpent yl p rrolidin-1-yl-pyridin-2-ylamno)-8H 10

pyri do[ 2, 3-d] pﬁer)dTBncyplqmtyYa[ Hd{methyl-paperagin-1-yl)-pyridin-2-ylamino]-
1- met hyl I d 2-yl 6-

berr?;yl d %Eﬁ%‘gﬁ%@ %@B‘g‘r*'ﬂ T]Z gy(rji plypl m él ﬁm7n8n}e

1-[6-66-B I_ Ef«ﬁﬂf -&Hﬂ}}i'_'d' -2
yl gm go) g;f?/dzl n-gaﬁlmmﬂmlﬁz%?ﬁ%- g car{)jj;dg] | ¢ acl 28-§y BT AL
6- Benzyl w-pmdd@émmynmuﬁﬁ-?(onedl et hyl am no- but yl am no) - pyri di n- 2-

%l wcrgLeﬁrt/Pyéhf@%i diﬁ’%i’ﬂ%‘%‘@? %mﬂmydwrylhpm@n% ami no] - 6
gyggrgp n%gb?w:gg? ﬁgﬁhﬂ%‘ pI pergzrn?n?a -yl)-pyridin-2-ylam nol - 6-

20 hydr oxymet MyBer&IyB Bsclyc]dpén??rl&-(ﬁ EyﬁbﬁﬂldJIWIWﬁ]-Z-ylamino)—BH-

8- Cycl opent, I- - hydr n'eth (4- et hyl - pi perazi n-1-yl)-pyridi n- 2-

yl ami®o] P '@%’P’E ‘]p?qﬁl-mdln 7- one

2-[5-(3-Am nOQPﬁ 30 lllgh:'[\nt?- ﬂh‘ﬁhﬁ ;}/A&hg\ r]j)k dm-)ﬁdm&em}-é- 6-

hydr oxymet hyl ’;) é%‘PB@ R4

8- Cycl opbarizil-82ye Bsmﬁgﬁabm-a}ﬁygﬂlugmoﬂeyl) pyridin-2-yl ani-no] - 6
rimdin one

bydr oxynet hyl rid
SyQ/cI gpent §I Jdﬁ’r(p zﬁmyl{n@cmwp@t}(lgwﬁ@Fdlhydlo-mdolﬁgaﬁd]pymmm&am no) - 8H

Py;r:a? ﬁ3[/|23ez y@)yéwgrﬂg?m‘wﬁigﬁ%%a?@ | ami no}- 8- 30

cycl ppentyl - 8a0d] 41 ggg{hg, aprifd
1-[6-(8-Cycl opent ?]X -egé ox rre 7- o§<o 7 -gﬁglﬁ]g?)gb%’yrl 0[2,3
dl pyri ni }yﬂlﬁ-@i)fﬁ@[fzfiydlpﬂnmcﬁnﬁl-dmepyrrol i di ne-2-carboxylic acid, 20

JUL 2006 -23 8-Cyclopentyl-2-[5-(3,5-dimethyl-piperazin-1-yl)-pyridin-2-ylamino}-6-

hydroxymethyl-8H-pyrido[2,3-d]pyrimidin-7-one,
~ 8-Cyclopentyl-2-[5-(3,3-dimethy}-piperazin-1-yl)-pyridin-2-ylamino]-6-
20  hydroxymethyl-8H-pyrido[2,3-d]pyrimidin-7-one, '
8-Cyclopentyl-6-hydroxymethyl-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-
hydroxymethyl-8H-pyrido[2,3-d]pyrimidin-7-one,
25 8-Cyclopenty}-2-[5-(3-ethylamino-pyrrolidin-1-yl)-pyridin-2-ylamino]-6~
hydroxymethyl-8H-pyrido[2,3-d]pyrimidin-7-one,
8-Cyclopentyl-6-hydroxymethyl-2-(5-pyrrolidin-1-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d)pyrimidin-7-one,
2-{5-[3-(1-Amino-1-methyl-ethyl)-pyrrolidin-1-y1]-pyridin-2-ylamino}-8-
30 cyclopentyl-6-hydroxymethyl-8H-pyrido{2,3-d]pyrimidin-7-one,
1-[6-(8-Cyclopentyl-6-hydroxymethyl-7-ox0-7,8-dihydro-pyrido{2,3-
d]pyrimidin-2—ylamjno)-pyridin-3.-y1]-pyrrolidine-z-carboxylic acid,



8- Cycl opentyl - 2-[ 5- (4-di et hyl am no- butyl am no) - pyri di n-2-yl am no] - %

hydr oxynet hyl - 8H pyri do[ 2, 3-d] pyri m di n- 7- one, 20 JuL 2006
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yl am no] - 8H pyrido[ 2, 3-d] pyrrm di n-7-0ne, 5
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10 8H pyr| do[ 2, 3-d] pyr%dgl nw7 gng g yi-pip 5
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T opyri do[ZE@aﬁgh i
6- Am no- 2-{5 ?}éBH@)ﬁ%@LZZB-‘%‘]‘%-‘ Hyl) pyrrolidin-I-yl]-pyridin-2-

ylam no }- 8 c;ﬁeAnt»)dyeprmy}-ﬁdﬁy[(Q mmmmmn@ypm-z ylamino}-
1-[6-(6- Am no 8- Cgﬁiﬂ pent yl - 7- oxo- 7, 8- di hydro- pyrido[ 2, 3-d] pyri m di n-2
yl am no) 8 M4 GPR%i ne- 2- car boxyl i ¢ aci d,

) Ao, 88%&3&@% 15 (ﬁ Sk Bl 3085 Ruth YA APt byt 20
6- Br 900- 81 lfﬁ-idungtcﬁp &4@56 tetrahydro 2H [ 1, 3] bipyridinyl-6-
yl am no) -8 yr|d0[23d]pyr|md|n7o

6- Br onp- 8- cycibofainaB-cyclppentir Hhd(3-sthylagingpyirdidind-yl)-aymidio2- s H
pyri do[ 2

6- Br ono- gﬁa&‘b%%%rﬂy&fl ?%ﬁﬂ’eYPé‘PEM%HP% pyri di n-2-yl am-no) - 8H pyr| do[ 2, 3-

d nm di n- t 1 n- | am no
ey I Wi gf%lb&l—%ﬁ%l(%g%ﬂ?{%ﬂp{}r |y%'nrdd| n@gd,%]ﬁg)* BRLN-20Y

} - 6-brono-8- cycl opent
2-{5-[Bi Qy(IQOIHét-divanuf{mﬁl-?n@m no] pyr| di n- 2-yl am no) - 6- br onp-8 30
cycl entyl - [
! [5T85 ani no SN R Sbe T Bl S pracitinsybpaytingsent yi - st
pyri do| nymﬂ]]@}stsic%ﬁpanyhmq;yrmafb,s -dJpyrimidin-7-one,
1-[6-(6-Amino-8-cyclopentyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
ylamino)-pyridin-3-yl]-pyrrolidine-2-carboxylic acid,

6-Amino-8-cyclopentyl-2-[5-(4-diethylamino-butylamino)-pyridin-2-
20  ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-2-(3,4,5,6-tetrahydro-2H-[1,3Tbipyridinyl-6'-
ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-2-(5-morpholin-4-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one,
25 6-Bromo-8-cyclopentyl-2-(5-diethylamino-pyridin-2-ylamino)-8H-pyrido[2,3-
d]pyrimidin-7-one,
2-{5-[Bis-(2-hydroxy-ethyl)-amino]-pyridin-2-ylamino }-6-bromo-8-
cyclopentyl-8H-pyrido[2,3-d]pyrimidin-7-one,
2-{5-[Bis-(2-methoxy-ethyl)-aminc]-pyridin-2-ylamino ) -6-bromo-8-
30 cyclopentyl-8H-pyrido[2,3-d]pyrimidin-7-one,
2-[5-(2-Amino-ethylamino)-pyridin-2-ylamino]-6-bromo-8-cyclopentyl-8H-
pyrido[2,3-d]pyrimidin-7-orne,



20 JUL 2] Us

6- Br ono- 8- cycl opent yl - 2- (5-di net hyl am no- pyri di n-2-yl am no) - 8H 20 Jut 2006
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6—Benzy1-8-cyc]opentyl-Z-[5-(4-ﬂu0r0-benzylanﬁno)—pyﬁdin-2—ylanﬁno]-SH-
30 pyrido[2,3-d]pyrimidin-7-one,
N-[6—(6-Benzy1—8-cyclopentyl-?-oxo-7,8-dihydro—pyn'do[2,3—d]pyrimidin-2-
ylamino)-pyridin-3-yl]-methanesulfonamide,



30 pyrido[ 2, 3-d] pyri mdin-7-one,
N-[ 6- (6- Benzyl - 8-cycl ppentyl - 7- oxo- 7, 8- di hydr o- pyri do[ 2, 3-d] pyr { Billt ﬁ“ﬂﬁ
. ylam no) - pyridi n- 3-yl ] - met hanesul f onapgyde, ZO JUL 2006 -29
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d] pyri m dpyth[ imidin-7-
8- Cycl operit yl - r oxynmet hyI 2- [ 5- (2- et hoxy- et hoxy) - pyri di n- 2-
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8- Cycl op cgtyl 6. hi/;droxymet hyl - 2- [ 5- (2- met hoxy- et hyl ami no) pyridin-2
“yl ani no] - [irdrones” 4] pyri mi di n- 7-one,
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8-Cyclopentyl-2-[5-(4-fluoro-benzylamino)-pyridin-2-ylamino]-6-
hydroxymethyl-8H-pyrido[2,3-d]pyrimidin-7-one,
N-[6-(8-Cyclopentyl-6-hydroxymethy}-7-0xo-7,8-dihydro-pyrido[2,3-
20  d)pyrimidin-2-ylamino)-pyridin-3-yl]-methanesulfonamide,

8~Cyc]opentyl—ﬁ-hydroxymethyl-.?-(5-methanesulfony]-pyridi:i—2-ylamino)—
8H-pyrido[2,3-d]pyrimidin-7-one,
8-Cyclopentyl-6-hydroxymethyl-2-(5-phenyl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one,
25 8-Cyclopentyl-6-ethyl-2-[5-(2-methoxy-ethoxy)-pyridin-2-ylamino}-8H-
~ pyrido[2,3-d]pyrimidin-7-one, ‘
8-Cyclopentyl-6-ethyl-2-[5-(2-methoxy-ethylamino)-pyridin-2-ylamino}-8H-
pyrido[2,3-dJpyrimidin-7-one, _
2-(5-Azetidin-1-yl-pyridin-2-ylamino)-8 -cyclopentyl-6-ethyl-8H-pyrido[2,3-
30 dJpyrimidin-7-one,
2-(5-Azepan-1-yl-pyridin-2-ylamino)-8-cyclopentyl-6-ethyl-8H-pyrido[2,3-
d]pyrimidin-7-one,
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-yl ani riridol D%lo[23d]pyr|md|n7one
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6- Br ono- ﬁmﬂ@@pﬁpﬂﬁﬁgmpﬁﬁm&.ﬁ%@mrphol i ne-4-carbonyl ) -pyridi n- 2-
2-[5-(3-An1ino-pynolidinc—I-carbony])-pyﬁdin—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-7-one,
6-Bromo-8-cyclopentyl-ﬁ-methyl-Z-[5-(piperazine—l-carbonyl)-pyridin;z-
- 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-Bmmo-8—cyélopentyl-5-methy1-2-[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,
6-Acetyl-8-cyclopentyl-2-[5-(3,5-dimethyl-piperazine-1-carbonyl)-pyridin-2-
ylamino]-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
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yl ami no] - 8H p ey 3z:yalopenty -mqtbﬁ-Qdﬁe(mcﬁphohne-4—cmbonyl)-pyndm—2-

. gyﬁlggfgeg % Bﬁfgﬁﬁéﬂ?ﬁ?g HE g rﬁl%%'og% | - carbonyl) - pyridi n-2-yl am no] - 8H
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cycl openty i do | one,
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20 yl am R dinF-6epyri m di n-7-one,

6- Brorm- cycl opent yl - 5- met hyl - 2- [ 5- (pi per azi ne- | - sul fonyl ) - pyri di n- 2-

yl ami no] - 8H p§+Brdojo28-8ydbpentyli- [i-(pipkrarise- 1- sulfonyl)—pyndm-Z-ylanuno]-SH—
6- Br ono- 8@?431 é'gpcﬁt | ; 5- thyI 2[5(m)rphollne -sul fonyl)-pyridin-2-
yl ami no] P OFC; {é‘“&ﬁﬂ] B mi di n- 7- one,

T

pyndo[2 3-d] pynm1dm—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-[S-(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—cyclopentyl-2-[5—(3,S-dimethy]-piperazine—1-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,



6- Br omo- 8- cycl opent yl - 2-[ 5- (3, 5- di met hyl - pi perazi ne- 1 -sul fonyl) - py# i JiL 0l
yI am no] =b- et hyl - 8H pyri do[ 2, 3-d] pyr| m di n- 7- one,

8- Cycl opentyl - 6- et hyl - 2- [ 5- (pi per azi I
-sul fonyl) - pyr| di n- 2- yI am no]‘ 8H 30™pyrido[ 2, 3-d] pyri ni di n-7-one,
8- Cycl opentyl - 6- et hyl - nor phol i ne- 4-sul fonyl ) - pyri di n- 2-yl am no] - 8H
pyri do[ 2, 3-d] r%frﬁ-ﬁirﬁmmp idio1-suforydepyridie 2-ylamino]-8-cyclopentyl-6-
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6- Acet yl 6&thyl mm?%am ﬂ]@yﬁjmdmz.d&—(pl per azi ne-| -sul fonyl)-pyri di n- 2-
yl am no] - 8H-pyr 0[23 yrim di n-7-o0ne,

6- Acelyl - 8- cy d-bemdyit py@omtylyﬂ-mzﬂ]ybz([ﬁﬁpmmnd -splfonyl)-pysidip-2yri di n- 2
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cycl opentyl - f .

6- Acet yl - 8- cycl opent y%%b?gLﬁc P’ﬁhﬁﬁy@%@‘r’%ﬁﬁ?‘f l)-gﬁdm 2] ) -pyridin-
2- ylam yh}mﬁeh%fd#pyhd&[lﬂ-&agl}pyﬂnﬁﬁn@—d}qurl m di n-7-one, and

6- Acetyl - 8-cycl opent yl - 5-net hyl - 2- ([ 1 6] napht hyr i di n- 2-yl am no) - 8H

pyri dof 2, 3- d] Fyheetl -ﬁ-@-mo—mohdme- -sulfonyl)—pyndm-Z—ylammo]-S-

sl Q%ﬁngi ﬁé{hwge@&g‘bﬂ'gflo@f@%?l '?!P&?lﬂm ¢ n- ggrphol I n-4-yl)-pyridin-2-

8- Cycl opent yl 66&&0%1183«2(301@(: wl-29598 ;ﬂodﬂnearya-izpémﬁi@mﬂfdnywpﬁwﬁm n-2
yl am no) - 8H pyri do£ pyrim d| n-
6- Acety|yl@npmkirmlwiﬁfbpma%ﬁmmmwﬁoacmg yl ani no) - 8- cycl opent yI - 5-

a-[6- Acet yI - SO EIgrRYE s Tethil T Kinanivsidin 2 iamingl s 5.

d] pyrim ?yﬁu(gg sldp cﬁmez@eecar boxylic acid,
4-[6- Acetyl - 2- (5-di net hyl am no- pyri di n- 2-yl am no) - 5- net hyl - 7- oxo- 7H

pyr i o[ 2, 3-d] p;Aoemlrsrwc ntyl-2y[5H(dHediaxe i e thinmyorphol ied-y])-psidin-2-
- Brono- 8lhn:>fno] L _pynd% 3-%]1£yn.u$1%1no?ra2| ne-1-sul fonyl)-pyridin-2-

8-Cyclopentyl—6—hydroxymcthyl-S-methyl-Z—(S-plperazin-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-Acctyl-2-(5-dimethylamino—pyridin—2-ylamino)-5-methy1-7-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-oxo-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-pyridof2,3-d]pyrimidin-2-
ylamino)-pyridin-3-yloxy]-ethoxy}-propionic acid,
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provi des v 8 er or condition selected fromthe
group co 5| stlﬂgﬁomel[?gw@%@era * di sorders, such as cancer,
vascul ar srm@t-ﬂcet)ulsi‘rh&ttgﬂQL(LSfrﬁét&y] pﬁz@ﬁ&oﬂhﬁhﬁﬁ-wplf;éhgﬁﬁheylml erosis, -

post sur gi cal I\é &&I ar . .20 stenosis, restenosis, and endongtri osis;
i nf ect i oR¥NAQIdSrdlpyRmidinT/a9ne, nf ecti ons such as DNA viruses |ike herpes

e a4 A e B P e TS ' ype T o
di abet es medmlgﬁfeﬂqmanéﬂaypsmpyndm 3-iplyfinS6ine7-88d.S, and

gl omem onephritis, organ transplant rejection, i ncl udi ng host versus
graft di seaseTTqSﬁngeqmmwdqsm@mpﬁgf 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 L 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



25 human, conprising adm nistering to said mammal an anmount of a conpound
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effective in treating such disorder_sgr condition This inventi urt her
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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, tﬁc

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 (édk4). 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.
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The compounds 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 cdké 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

e F
o

25  disorders include, but are not limited to those enumerated in the paragraphs below: i
The compounds of the present invention are useful for treating cancer (for
example, leukemia and cancer of the lung, breast, prostate;;aﬁd""s’kih' sachas
melanoma) and other proliferative diseasgs ing]“u_‘_{li’fngut not limited to psoriasis,
B HSYV, HIV, restenosis, and ather?sc]eromgTouuhze a compound of the present
B 30 mvennontatrear'éancer, aﬁatlent m need of such treatment, such as one having
canée; or another proliferative disease, is administered a therapeutically effective
amount of a pharmacentically acceptable composition comprising at least one

compound of the present invention.
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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 depernding
on the pature of substituent R*.

Scheme 1
R N—( é_ﬂ‘ R

NP Re NS
S g
SONTN Toluane, heat HN" N N 0
O N?
A )'(:a <) X'
Foe

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
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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 IT, Eds. A, R. Katritzky, C. W. Rees., E. Scriven, 1996,

Pergamon, NY; Volume 25, Chapter 5.05, Pyridines and their Benzoderivatives:
Synthesis, Gumos Jones. Representative examples are illustrated in Scheme 3.
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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 iarovide 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),, Pd,(dba)s, or PA(PPhs)s, and
10 PdCly(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
A R! N
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(-55/'\” an 2. Hy H:N" N gao Pd catalysis
xa— ] X'
R4
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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* appropri TRPAIZARS, DIFODENZENG, T erm o p fesapesaturerin thesangs of 100- 200,g via a
condegsatgon reaction (Scheme 5). This condensation reaction typically
requi fes Neating the reaction conponents at concentrations of 0.5 Mto 2
“"Min a suitable non-polar organic solvent such as chl orobenzene,

“ni trobenzene, or Dovvthermto a tenperature in the range of 100- 200 5 C.
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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 cliemistry introduced by Piers (e.g. Piers, E. McEachem, 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),,
Pdy(dba)s, or Pd(PPhs)s, and PdCl2(PPhs);. 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
Jess than 100 °C. Installation of the C2 side chain in Scheme 7 typically proceeds
with catalysis by POPd, Pd(OAc), or Pdzdbaz 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 C5 position of a simple substituted 4-aminopyrimidine and to perform Wittig,
Homer-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
prdmotc ring closure. When the double bond geometry is such that the pyrimidine
15  and the ester are placed in a trans 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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cl osure can be I ven by doubl e bond .i_gomner ﬁ)
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G4 and Gy are electron withdrawing functional groups
such as CN, COgEt, CO;Me,

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
5 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 1.
This invention also comprises épharmaceutical formulation comprising a

10 therapeutically effective amount of a compound of Formula I together with a



0 (EBtu) R2. GY&R R2 NH piperidine 149 EtOH, reflux NQ\/URQJ"NZDI X Xi
X3/c.\' R R 143 G and & are electron withdrawi ng functional groups 5
. such as CN, CO2Et, CO2Me, -a2 Schene Schenme 12 0 P (EtO -P CO2Et
g(Et)O()\éSZX\é\Z IS riRt Pdlga'lt\lal ySi SN y O NH A2 H[\} Cl N NH N~~NH R3_ X2t XI X N
ref | ux pharm:cegt;rgﬂly acceptable Cal;'lnerl:lhlleilllﬂk]t, ol}l e':bfmplNelﬁlt RIGR’} QI? prega?im'\g" | A RG_'
pharmaceutical compositions with the compounds of the present invention,
pharmaceutically acceptable carriers can be either a solid or liquid. Solid form
preparations include powders, tablets, pills, capsules, cachets, suppositories, and
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 i§
in a mixture with the finely divided active compenent. 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 carbbnatc,
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 incllide .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 homqg'enous 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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and adm nistered in a wide variety of oral and parenteral dosage forns,
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Solid form preparations include powders, tablets, pills, capsules,
cachet s, asdipgiusal sweeterers, dlispeants sthiskeneins, solybilizirigengents, andithellikear ri er can

be one ot nore substances whi.ch | so act'.as diluents, f]ayoring
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appropriate quantities of the active component. The unit dosage form can be a
packaged preparation, the package containing discrete quantities of preparation, such

15  as packeted tablets, capsules, and powders in vials or ampoules. Also, the unit dosagé
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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70% or nore of the active conmpound. Suitable carriers include nagnesium
carbonate, nagnesium stearate, talc, sugar, |actose, pectin, dextrin,

- starch, gelatin, tragacanth, 15 methyjsellul ose, sodium '

car boxynet hyl cel l ul ose, a low nelting wax, cocoa butter, and the like. A

referred form far oral .use arg capsul.es, ' . t formul ati on
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t herein, ifativh! orithe\@aimls 1A afipWagn honpgenous m xture is then 25 poured
i nto convenient size nolds, allowed to cool, and thereby to solidify.
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flavors, stabilizing and thickening agents as desjred. Aqueqys
suspensi earstrued as liphting the inyeation HeanyJpager. eﬁ‘&‘*lﬁf@db?gﬁt the finely

di vi ded acgtive, c ' | X{ | Js aetial,
such as ABPY Rt AR R bt e tdifodtiots Phbe Bt Yindy (B ERHIRY

nmet hyl celc,}w%fﬂg)ﬂivgﬁﬁdﬁar boxynet hyl cel | ul ose, or other well-known
suspending Aagents. Also included are solid formpreparations that are
i ntended to be converted, shortly before use, to liquid form
preparations for oral admnistrati ogxuergiquid 5 forns include

sol utions, suspensions, and enul sions. These preparati ons may contai n,

e L RR
The | e Can e A ot osane oree. Al S0,
osnot i ¢ Mrihpmalprepared apindsxample 10Eef WE 984379 @ncpeporaigd bereiih d '
uni form %@ye%ae)aagé Q-lagﬂgoep% erei(%b 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; HoO + 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,0 + 0.1% TFA; 10%-76% B over 20 min]: >98% Rt=13.9

min.

" EXAMPLE 2

4-[6-(6-Bromo-8-cyclopentyl-7-0xo-7.8-dihydro-pyridof2.3-dlpyrimidin-2

1]-piperazine-1-carboxvlic acid tert-butyl ester
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e pharmaceutical preparations of the invention are preferably I'n It
dosage form In such form the preparation is subdivided into unit doses
containing appropriate quantities o#if6t he active conponent. The unit -
dosage form can be a packaged preparation, the package containing

discrete q“a”UhHl\:ﬁ?d@f ng,ﬁgbgéuemce%ab&éd%me@éﬁqb peafil-gf s,

capsul es, and po or anpoules. Also, the unit dosage form
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I n need # Wt f, For red a
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doses O.V@a& )\ﬁ'hg‘ﬁcﬁ!IQ&"t-bﬂf‘)ﬂ E&Qr (03661, DI B3t Me+1-apaedeshet7,
successive Intervals fo | ong as necessary his invention prOV|des a
pharlfac eEdundab70:@nposi tion for treating a disorder 30 or condition

sel ected fromthe group consisting of cell proliferative disorders, such
as cancer, vascular snmooth nuscle proliferation associated with

at heroscl erosi s, postsurgical vammgenosi s, restenosis, and
endometriosis; infections, including viral infections such as DNA

Vi ruses éB‘f&nQ—%r&\ A m«i.— A d3005 -45 fungal

i nfecti oS, autorm run TniTammuation |ike

r heumat qg@dlmﬁmdlng,-oﬁg_lmmﬂm 1 di abetes, diabetic nephropathy,

mul tiple scler05|s and gl omerul onephritis, spl ant rejection,

i ncl udi ng host-1& @Saﬁyplome%%%-@m%kﬁ;d@yw@ﬁ é‘gii"bgg@ ow are:

i nt ed t Q_Pﬁgm n, and are
not eﬁﬁt eﬁhﬁgﬁh{’oﬁ%&ﬁ 3e¥1£g{ sco]qe'ai 9speC| %u tlle%n ﬁ@tﬁ)al ns in
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materials may be varied and addj tional steps enpl oyed toang &0uce
conpounds vérehwpnadded digthyliether (25 ml). The solution was purged with anhydrous

hydrogen chloride gas and stoppered for 18 hours. The resulting white solid was
filtered, washed with diethy] 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 C3;H,¢BrN;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; C]
(ionic), 13.73 ; Hz0, 3.81 |

25 EXAMPLE 4

4-16-(8-Cyclopentyl-6-ethyl-7-ox0-7,8-dihydro-pyrido[2,3- dlp_mnndm-Z—ylannno}-
pyridin-3-y1]-piperazine-I-carboxvlic acid tert-butyl ester
4-[6-(8-Cyclopentyl-6-ethyl-7-o0x0-7,8-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-
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B, HO + 0.1 % TFA; 10% 76% B over 40 m n] 15rrgof

8-cycl opentyl - 2- (pyridi n-2-yl am ng) - 8H- §|d0[2 -d] pyrim di n-7-one was

I sol ated 25 as a yellow solid. M* Anal . HPLC [ VWdac C18 [ TP254 (4
6x150 mm; A ACN + 0.1 % TFA B H20 + 0 1% TFA, 10%6% B_over 20 min]:
>98% Rt =§.8\Rlopentyl-6-etE)/AVA-fipSrazint b R iF:: 8H-pyrido[2,3-
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hydrochloride as a yellow solid. MS (APCI); M +1: Calc’d, 420.52, Found, 420.2.

Analyses for C34HzN70-1.2 H,0-2.1HCL: Calc’d: C, 53.36; H, 6.52; N, 18.93, Cl

(ionic), 14.38; H20, 4. 17. Found: C, 53.25; H, 6.43; N, 18.80; Cl (ionic), 14. 36

20 H;0,387

EXAMPLE 6

2-[5-(4—tert-Butoxvcarbonyl-piperazin—1-vl).-pvridin-2-v1amino]-8-cvc]opentvl-7-oxo—
7.8-dihydro-pyrido[2.3-d1pyrimidine-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-[S—(4—tert-Butoxycarbonyl-pipcrazin—1-yl)-pyridin-24

30 ylamino]-s-cyclopentyl-7-oxo-7,8-dihydr0-pyrido[2,3-d]pyrimidiue-6-carboxylic acid
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nil). Theggal utlon was purged wi th anhydrous hydrogen chI ori de 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-bronp-8 20
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(APCI) ; Cal 470 g . Foumii 470 0., A aI. ,f.ar H2cff N20. 1. 25

H20. 2. 2HE: =61, H20
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am no)- pyridin-3-vll-niperazine-l-carboxylic acid tert-butyl ester
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pyri do[ zdﬁyydﬂnp;ime;ﬁ-chrbe)@dlylammmg)lcwr hyﬂmclﬂexyde] aspi yeHowzsolid- MS ar boxyl ic
250 CHCARADLVE +i° Exleibret 53gFound, 4644, alliyses ot CrlN, 0075 ¢
Q’C]Pfeni-fébfz%ﬁéﬂyl 2- (5 oi oerazin-1-vl-pvridin-2-vlam no)-8H nvri dof 23-

de
Calc’d: C, 52.41; H, 5.96; N, 17.83, Cl (ionic), 12.89; H,0, 2.46. Found: C, 52.25; H,

5.86; N, 17.85; Cl (icnic), 12.10 ; H20, 1.52

EXAMPLE 8

(8-Cyclopentyl-2-methylsulfanyl-7-oxo-7.8-dihydro-pyrido[2,3-d1pyrimidin-6-yl}-
20 carbamic acid tert-butyl ester
To anhydrous t-butano} (30 ml) was added 8—cyclopentyl-2-methylsulfanyl-7-

oxo-7,8-dihydro-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-oxo0-7,8-dihydro-pyrido{2,3-d]pyrimidin-6-yl)-carbamic acid tert-
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4-[ 6-(8-Cycl opensy! - 6-et hyl - 7- oxo- 7, 8- di hydr o- pyri do[ 2, 3-d] pyri n] di n- 2-

. ylam no) - pyridin-3-yl]-piperazine-|I - _@)r(boxyl ic acid tert-butyl ester
(0.204 g, 0.39 nmol) prepared as in anple 4 was dissolved in.1:1 .

chloroform/ nethanol (16 m and purged with anhydrous hydrogen- -

chl or i debugybester aser crystalline sglid 37, 54553uM$ (ABGBIN% i: Gilc'dy 3Th18, et her (8

m ) gave %%J{;ﬂ precipitate. The solid was filtered, 15 washed vvith

di et hyl & dried in vacuo yi el ding 0.180g of 8-cyc|openty|-6-

et hyl - 2- (5 p] peraz] n-1-yl - pyrid] n-2-yl am no) - 8H pyr] do[ 2, 3-d] pyr] ni di n- 7-

. one hydrochloride as a yellow solid. M APCI) M++1: Calc'd, 420.52,
Found, 420.2. Analyses for C34HBXAMBLEOH20. 2. 1HC1: Calc'ch C, 53. 36;

H, 6.52; N, 18. 93 ClL (ionic), 14.38; H20 4 17 Found C 53 25; H, 6.43;

. b X : ]

| (4tert But oxycar bonyl 0| oera2| n-1-vl)- pvr| d| n- 2 yI am nol - 8- cvcl onentyl -
3 i rnvr] m di ne- 6- carboxylic acid ethyl ester

S 00 Sk S S 1

4( 6- am ”G-aﬁl)\lédrﬂéxfh dben-mjtﬁ%s@;msglsasmﬂmy aréd a€cordinf tdBxath ester :
(3.0 g, : wer-e added to toluen (5 and heated to 1
hour. Di &1 Wys ackicldeo 50550 dithlomeethade £ohethansl (13 nd) fallawedtby 2-pr eci pi tat e

) S0 08, AR el

yI a dng]é - cycr&pen %ﬁ%@%@@%@o%ﬁ%@hg%g@n m di ne-6- car box

ylic aci L FRRf6ns cbdtzahihy theqsbdict &@ree td toaidldi(§-0. 42 g, 28%).
M ( APCI ?ﬂaﬁﬁl Cal c' 3564 29g Found 564. 3 E‘;(’,Fi @ﬁ (

8- Oyc| opeyegpentyl@methanesulfinydrlzononl,B-djhrydro-pyrido[2, 3-d]pynnnd1n-6-yl)-

pyri din-2- Iamn 2 5 boxyllc
acid eth ’%Vmﬁuéﬁli%;ﬁﬁgag&fdsd% ?3@ ﬁfq Xy ’r]gl;nyl ra2| n-
1-yl)- pyaww l%uhﬂ@%'lol 8-

cycl opentyl - 7- ox0- 7, 8- di hydro- pyrido[ 2, 3-d] pyri m di ne- 6 car boxyl ic acid
et hyl ester (0. 40 g, 0.709 mol , prepared as in Exanple 6) was dissol ved
in ajgn xture of chloroform (15 quhanol (15 m) and the sol ution
was purged w th anhydrous .

4-16-(6-tert-Butoxycarbonylamino-8-cyclopentvl-7-oxo-7.8-dihvdro-pyridof2,3-

(8-Cyclopentyl-2-methanesulﬁpyl—7-0x0-7,8-dihydro—pyﬁdo[2,3-d]pyrimidin-
6-yD)-carbamic acid tert-butyl ester (1.2 g, 3.06 ml, prepared according to Example 9)
J20  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, ﬁ]téred, washed with toluene and partitioned
 between 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 thie 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-oxo-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 (APCD M*+1; Calc’d, 607.3, Found, 607.2.



10 hydrogen chloride gas. After 2 hours, the addition of et hy2 &&Mat?@‘?ﬁ'
precipitated a solid which was filtered, washed with diethyl ether and
dried in vacuo to yield 0.4 g of 8- gygclopentyl-7-oxo-2-(5-piperazin- |
-yl -pyridin-2-ylam no)-7, 8-di hydro-pyrido[ 2,3- d]pyrim dine-6-carboxylic
acid ethyl ester hydrochloride am{#gﬁv solid. M5 (APCl); Mr+1:

Cal c' d, 464.53, Found, 464.4. An C24H29N7C3. 0. 75 15 H20O 2. OHCI :
Calc'd: C, 52.41; H 5.96; N, 17.83, (ionie),, . 89; 2.46. Found:
C, 52. 256-Adninos8-gyclopentyl 2-Eepipempzin: Lypl-pyridin-2-ylgsmino )8 H-pyridop. 3

(8-Cycl opent yl. -, ul.fanyl - 7- oxo- 7. 8--di hydr o- pyri do[ 2, 3-dl nyri m di n-

6-vl)- 2dlpyrimidin: QN t yI ester To anhydrous t-butanol (30 m)

was added i:-a € .H - - ,8-dihydro-
oxo0- 7, 8- di hyd‘r‘ﬁ‘?S??%? 5%%’?%}’5'}5{?&1&. e Engi-’c%qugtryllagx?/xloi-lsgi% (2.48 g, 8.02
ol )5 pyrd3ialpyrieidi 29T4mipo) 9yhdin il igsimzinevbcubonylinsdiien-

pho azi

di phenyl sphor de (2.65 g, 9.63 . mol) W th stiyrin This m xture
was heatMYh@Stﬂé&@lfS@jSénﬁBﬁlﬂ9!‘3?2'55'%@ ﬁ*%@ﬁ]?ébvﬁ%s dP@EC? Ld and the

o o | "oppnea  Heliadl IR B BRSO Wb RAGRTGARER, L 1 ©
hexane /clﬂbﬁaé‘r%és tgéd'ng_ﬁ-reargﬂ rédie téﬁﬁiéﬂéﬂﬁ@sfdﬂQS Qofirs! The eehulﬁjrgi(xﬁgﬂ wasl i ca gel

and celite. e filtrate was concentrated in vacuo yiel l
( 8- cycl opuilected-by filtration, washed with diethyl ether, and dried in vacto to provide 6-

thyl sul f anyl - 7- 0x0- 7..8:di hydr.o- pyy i dof. 2.3+ dl ot ki di ne 65 y1 ) - car bani
Tl 00 or smie SERcloRg e PR LY bty i B B tten b, ( S°50°0 ©
45% . NS e T ' 7 g EXAVPARCS,

(8-/()Q/c] o@éﬁﬁ%@:%%#gr@uhﬁ?ﬁl hr?y“??a?’-‘: BGlw sofi s hydzl({))-a ") ESTARCH M’

dl pyri Tdi:@ﬁf’dé&?.?ﬁ@?ub??w.?%mym f;rﬁ]:g%N@ﬂ% H;0-2HCL Calc’d: y
8- Cycl opent yl - 2- ne sul fanyl - 7- 0xQ-.7..8- 0- pyr . 3- rimdin-
o) coPoaHG T 0N 20 L) 0w, 5 31 HaD o S8 “FGarit 3 S008 - 618

accor di Ex@ to 50: 50 di chl oronethane / nethanol
(12 m) n]fqbllz?gv% TEA;P?CQ’ gae'}\'yﬁ\@?\’e@ul' onyl - 3-phenyl -oxaziridine (1.08 g, 4.14
nmml ). The m xture was stirred .10 at 25 C for 3.5 hours, evaporated to

an ojJ and eluted through silica [T chl orof orm Fractions
cont'al ni ng the product were evapmgzyi eld (8-

6—Bromo-8-cvclonentv1-2-[S-((S)-1-meghvl-l-nvrrolidin- -yl}-pyridin-2-ylamino]-8H-
ido[2.3-dlpyrimidin-7-one hydrochlori
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-methanesuifinyl-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 CoH2sBrNgO-0.75 H,0-1.75HCI: Calc’d: C, 48.33; H, 5.20; N, 15.37,Cl
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cycl opentyl - 2- met hanesul f nyl - 7- oxo- 7, 8- di hydr o- pyri do[ 2, 3-d] pyri m di n-6-y
I)- carbamc acid tert-butyl ester as a solid (1.2g9, 89%. M (APCl);
. M'+1: Calc'd, 393.15 Found 393. 1. 5§45 EXAMVPLE 10
4-[6- (6-tert-Butoxycarbonyl an] no- 8- cycl opentyl - 7- oxo- 7. 8- di hydro-nvri do[ 2

3 UYL G 8T 9) R, € B Bah] 5 G IR iokids, 1l © 2 d

tert but

(8- Q/C|O@E‘(?% 2- met hanesul fi nyl - 7- oxo- 7, 8- di hydr o- pyri do[ 2, 3-d] pyri m din
- 6-yl)-CArp c acid tert-butyl ester (1.2 g, 3.06 m, prepared
according to Exanple 9) )20 and

. 4-(6-am no-pyridin-3-yl)-piperaz oxylic acid tert-butyl ester
(2.36 g, 8.48 mmol) were conbi neg‘%wg‘ﬁdgne (4 m) and heated to 105 C

for 12 hours. The , filtered,

washed wg-Bromotdrey BE1 Ncitric

d._ Th tyre was fil t d
et iyl et JETCRTRAD ﬁ%@ﬂ%@%@ﬁﬁﬁﬁ%ﬂ%ﬁ% B r;deﬁroé‘&

hyd Sared bed iniWOres/33798 land eixed t h
glne%/h;loua %}gfwlﬁghgaﬁgol | db%EﬂS(r:rlﬁ%Ihct}ﬁ?éetChThl sI sol i d was agm I e?t ed by

filtrati@ith@rgmihopgrdina (2. 53;:2636111111@]) vEhe mixture was heated in the absence o:
4-[6-(6-tert-butoxycarbonyl ani no-8-cycl - 0- 7. 8- dlh _
pyrldo[ZM]SpWenh&tﬁ -2%@%@“&;@.581?&1’?‘% -p%‘@#’&% %‘Lt%ggxylic

gg'?d LT e MLt 88 Rl 24 46°C Lhathe éifting M PRSshblr vkt Cal ¢ d,

ﬁ%d‘o flgene! S @hldroférm, andidpied azmua;w pravide Gtbrom>-§icyelohexyl-8H- pyr i dof 2,
pyrim di n-7-one hydrochl or| de

4 [ 6- ( 6- (pyridiBAtybaptineoepyadelR-dpysimidipdnenn as A ¥sHew £oHd P10k 0- 5

pyrido[ 2 ] e - Y] Sl elcarboxyllc
acid terﬁ,%gu @&@PM? .3@%@@@%@%?)4%fﬂép%eg{egyn Exanpl e 10,
was addegh aﬁﬂs -CORRTEP Y5401 ; HE4 53N 170500 Br] 19.961Fauiné: € 53.87:dHwas
purged w anhydrous hydrogen chloride gas then stirred at room

t enper at 4:58; Npi15.28; Bo2049. The resulting solid was collected by
filtration, washed with diethyl ether, and dried in vacuo to provide 6 10
am no- 8- cycl opentyl - 2- (5- pi perazi n- 1- yI péNl di n- 2-yl am no) - 8H pyri do[ 2, 3-
d] py1s m di n- 7- one hydrochl ori de EXAMP: solid (0.202 g, 100%. M5
(APCI); M +1: Calc'd, 407 48, Found 407 4. Anal yses for CZlH26N80I 25
H20O. 2HC G_B;%hﬁs_gl.c cl ]-Sﬂ—d 3 AN prdmidip- v Gth H2GO,
4.58. Found: 25; N, 22. 32 c (ionic), 14, 13; H20O, 4.49
6—mcthxl-mcotmamlde

6-Bromo-8-cyclopentyl-2-methanesulfinyl-8H-pyrido[2;3-d]pyrimidin-7-one

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

20 toluene (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 C1sHyBrNeOy:

resulltlng




15 EXAMPLE 12 '
6- Brono- 8- cycl opentyl -2-f5-((S)-1-nethyl -1-pyrrolidin-2-yl)-pvridi n-ﬁ-yI@
m nol -8H de pyrido[2,3-d]pyrimdi rlsg_-one hydrochl orie To dry tolzéueJ 3 2@
m ) was added 5-(1-nethyl-pyrrolidin=2-yl)-pyridin-2- ylamne (1.19 g,
6.7 mmol, prepared as descri be{ngomo) and 6-bronp-8- 20
cycl opentyl - 2- met hanesul fi nyl - 8F »3-d] pyrimdin-7-one (1.0 g,
2.81 mmol) and the mixture was heated at 105 C for 1 hour. The m xture

: 3 of { izignleYlpyTidin-dt g B8r and dried to
. The solid was dissolved in chloroform (20
m) and PYIK® ! Sbb -t sus hydrogen chloride gas giving a gumy
precipitate. C Wwa Y 18] gl Lpitate to
di ssol ve, andg%{g&s%g%'ﬁﬁé%ﬂr?n 1‘?@8@%?@%&%’“% ﬁf%dc}ﬂg'?’et hyl et her
gi ving. ad]ﬁ?ﬁhﬁdmmsﬁ@(amg,a)_.SJmmoﬁ,cpwpmmcmmrig_aommp;c 5id Witat i on, washed
with diethyl ether and dried in vacuo tq provide

6- br oro- 8L/2§41) pad dy(b-Amime-gyridjn-3-yhepipgrrzipe-1-carboxylic acid tert-butyl ester
lidjn:2-yl)-pyridin-2-yl.ani.nol- 8Hpyr i :

Py oL il 5214 kg BN AR YL i Gpe sl BT heniggre. |

469. 13, ; ifi ARBING®ide (02 $12@d BlIFwELCL:

Cal ¢' d- @y’%g?%‘%‘?@#q%ég%%m%%g,@ﬁ%@ﬁao G 028 (ionic), 11.34;

H20, 2. 4710 dooligicting@ solill. This salidSvaaSpspendetisn TR, andifdiered o give &5 ;  H2Q,

it g ot e ashe it sétated dflebis Sodtum o ABbadik ey ' dof 2

6- Br omo- %ﬁm@gﬁgﬁ&({s ‘s@diﬁ&téh?(ﬁﬁ%%ﬁ it (‘)@e%j'*aﬂﬂwrg&{ Hagnediviy Sull ited i The? - One

(1. 04q, 2. was prepared by the nmethod describéd in WO 98/ 33798 and
n xed  Wirade Broduémemymirified dy(sBica gl cizém@ography eluting withxt5% ethylas heat ed in

t he absence of added sol vent t C for 4 hour ivi,ng.,a salid
preci pi t apetate:35% W?{‘f“ér“éPM&d"f"r‘Fﬁ%@m‘?ﬂgﬁﬁdp@@#ﬂ?hﬁgﬂfﬁ&% " bet ween
24-60 C, ;and the. s ossl é}g_gm- X &ggjﬁg_ W erhPink AL &HEBiiE hen
chl or of Oglﬁygrg—né}/%élpf%gaﬁ va?jtsjﬁo2 %a\ﬁ%?%?_l e G?W}%Qg?rjg?lgycl ohexflgl - 2-
Epyrjsii Nacid w%.ajrkv/rsa%erélﬁ‘:ﬂmgt HE%E.M(?]P@) Mfirtli Galé"doﬁ&fl.g% Foupd | 58d.4. sFI i d
0.126g, 17%. APCl); Mt+1: Calc'd,. 401,27, Found,. 4 1. Anal yses

for ClsHLsBr M@(@P@Odﬁf)@!ﬂﬁ&%ﬁ@#%ﬁ&?ﬂ%,Mﬁ‘?d’,ynéP, »X9. 96. Found:
C. 53. 87 MhimidinPy1ablinc) Jyfiliin-$y1)-fiferine-1-carboxylic 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). ZM HCl in ether (10 mL) was added with

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

ST & P4

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)-8H-pyrido[2,3-d]pyrimidin-7-one as a yellow
_ solid, which was dried in vacuo at 50 °C. MS (APCI); M* 41: Calc’d, 486.15, Found,
25  486.1. Analyses for CsHagN;OBr-2.64H,0-2.0HCI: Calc’d: C, 43.68;"H, 5.55; N,
16.21, CI (ionic), 11.72. Found: C, 44.08; H, 5.32; N, 15.23, (I (ionic), 11.65.

EXAMPLE 16

8-Cvyclopentyl-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 (1 1.8 g, 45.4 mmol)
were combined in dichloromethane (120 ml) and stirred at room temperature for 18
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15 EXAMPLE 14 6 Brono-8-cycl opentvl -2-net hyl - 8H pyddol 2
3-dl pydM di n-7-ane: comound with 6-nethyl -nicotinani de
6- Br ono- 8- cycl opent yl - 2- met hanesul fi 5 | - 8H pyri do[ 2; 3-d] pyri m di n-7-one
(1.09 g, 3.06 nmmol) and 6-am no-ni cott nam de (2 51 g, 18 mmmol) were

conbined in X20 toluene (8 m) and h at ed 0 Cf The

m xture hdum Mmmtum\w aNApoTa rﬁ%%? fi‘%ﬁ%"g‘%m to 120
Cfor 2 h reth RO, (120 M) with
rapid st® ‘Fl'r ﬁgere%ag SS%é\%%dlg ’IU [ﬂe I‘ESUF'[I ng solid was

col | ect eﬂl Méﬁ*ﬁ;{ Msﬂ@ﬂﬁmsm@amwmmm(ms&gm&%m

, acetate an and dried in vacuo to &’OVI

6- br ono- Q{mmﬁwmﬂmﬂ By Ks, D P125 tih L H),5.06-p9Pi(m, 4F-29% e as a
yel l ow solid (O.

. 429. 5 ABH), 25282 2o BN R, 285 25204 ko S8 §. T S5 peam. o1

6- Brono- 8- cycl opentyl -5-nmeth 1Y

2-(5-piperizin-1-yl-pyridin-2-ylam no)-8H pyrido2 3-d]pyrimdin-7-one

6- Br onp- 8- cycl opent yl - 2- net hanesBMIAMPLEd7net hyl - 8H pyrido[2,3- 5

d] pyri m din-7-one (0.2 g, 0.54 rrrml prepared according to Exarrple S5in
' i 2 Balipyrd

WO 01(1 3 -2
tert- butgjﬁé‘#‘% mrol ) were corrbl ned in tol uene (3 m) and

heat ed t pyridifi-36/1by Derhz; pyliceaedd teR-PURHESELenched by the addition of

23??5”&25‘2828%%% pwf é%%ze?%aﬁha“%ﬁla&%ﬁ%%9@3%@%?%“?&% ' The
fi It {?’ﬁg §s 1%@%&&.@% ERb@ples 6% ot ﬂm{mmmepm@nemh
te UEous so

sat loride and dried over anhydr ous nesi um
sul fate pibefaziner Lickrbmayditiacid teributyl ester (a0 g2 lsmmobvere aded 19 aphy

Z‘ F%i (o- 6 micand. hegil 4 26 £ ROl sty | 16 Giogirs vgs T asheg with

24 aTs WS -pyrido

2,3-d rimdi [ aidaEyl i c 15

ol d t oy 1otpend g R HhasY il Syt iden TR ’?‘)ﬁf‘ﬁwﬁﬂ*@ﬂcﬁ%@d 584, 19,
Found, 58dlidlwas dissolved in chloroform, washed with 1 N citric acid, brine and dried over
4[6(6 Br ono- 8- cycl opent 5methy| - XO?%‘&Z%‘I?II(‘Egd H%g_[e?
d] pyt5 ni dnhydzoqplmﬁﬂnﬁ@}lﬂwrliﬁa@} RiP%%éﬁ‘- uyat '6@9%& d
tert-but a&&g wdg O@ lop lgqﬁgﬁpmolm@hg@& (10 nL) and
Me OH msgﬁﬁgﬁﬁﬁ"nv % to pr a \éﬁiut fon (up t 2 MHO in
ether ( 19yﬂ86[2"33§]p?ﬂﬂﬁﬂnw-§rlhmmo)-pyndm-3 yl]—plperaz.me-l-carboxyhc ac1d tert-

buty] ester as a solid (0.88g, 25%). MS (APCI) M*+1: Cale’d, 510.3, Found 510.2.

0
d]pyrimidin-7-one hydrochioride
4-[6-(8-Cyclopentyl-6-fluoro-7-0xo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
ylamino)-pyridin-3-y1]-piperazine-1-carboxylic acid tert-butyl ester (0.195g,
0.38mmol) prepared as in Example 17, was dissolved in 1:1 chloroform / m_cthanol 8
25  ml), purged with anhydrous hydrogen chloride gas and stirred for 2.5 hours at room
temperature. To the mixture was added diethyl 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-.’Z-ylamino)-SH-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 C»H24N,0-1.0 H,0-2.0HCl: Calc’d: C, 50.73; H, 5.75;



20 stirring. The reaction mxture was stirred at roomtenperature for a
total of 3 days then the solvents were renoved by evaporation aé reduced
pressure. The renaining solid was sggpended in ether and filtefédutdilh
gi ve 6-brono-8-cycl opentyl - 5-net hyl - 2-

yol Low Yol %&%ﬂ%ﬁ%‘?ﬁ?@d% Teelit G4 %éd%%%??‘@‘nﬁbﬂi’"& ¢ d,
486. 15, ﬁp}{pq.;gdg @B6. 1. Anal yses for C23H26N7OBr 2. 64H20. 2. OHCL: Cal ¢’ d:

C, 43.68; H 55; N, 16.21, d (ionic), 11.72. Found: c 44.08; H,
5.32; N, 15.23, O (ionic), 11.65. EXANVPLE 16

8- Cycl oyentyl - 6-fl uoro-2- net hanw H-pyri do[ 2. 3-dI yv'ri rni di n-7-one
8- Cycl opentyl 6-fl uor o- 2- et hyI su any 33 pyrido[ 2, 3-d] pyrim din-7-one
37, 9 l,

30 (10.5 g, _ ! _ : _ (11.8
g, 45. 4 4iRs(8- ulsGamethyl-7 dibydro-p Jipprimidin-2-vlagunoy- . " ;¢

roomst e{@{%{ rm_ rrd% 1eH - ]il: tér?- u?ﬁggtér The m xture was

evapor a to arm v CTYS cetate / diethyl ether,

filtered and Tbpe V&@&hﬁl@-m&&m&tﬁlfﬂwﬂ:—ﬁﬂ-m&i@[&B-d@p)frhmdm?-%ﬂe
met hanesul Snyl - H%do[z 3&}3%“ m di n- one as a white solid (8.88 g,
79. 6% . (10843 JOSRYT] dsn 31¥l)-pippragipec lqcarhopylics . 06- 5. 99

Em %E)D %d%%gl'glﬁ# ﬁﬂﬁf@?ﬂ% &56 st @MCF%(S(@@%}%?M&%H%Mtﬁooé 1.94
0z0- 7 8-Idolvdsr Srlfodﬁ[tﬁerﬁﬂ-éﬁéa"\ﬁtﬁhﬂlﬂgl th¥ét R Pro@hce aprecipitate. This

di n- 3- vI1 vi nerazi no-|-carboxylic ac tert- butyl ester
8- Q10! opeedipitaté wak no]ﬂmﬂbydﬁltramtﬂeﬁ dripd iBvécpy to pmpﬁp@-kﬂ-(rﬂyn m di n- 7- one

4 (6. AmRelopgR by -5k ek BdraeyP el iy PRuaa A HoFBr I cst e

(6.0 g, 24! ]ma@t 0 C for 18
hour s. 1%%1] [ﬁg{%ﬁl}é@&%&ﬂ%ﬂ?ﬁeﬁc&wﬁg&g{e&mﬁ% Eiy):ltlgplog%ne aﬁg é)'hé@%ol id
suspendgAPQT) M*el h§hlckt, 566.28, Foand586.0r e was filtered and the solid was
di ssolved in chloroform washed with 1 Ncitric acid, brine and dried
over 15 anhydrous magnesi um sul fate. The crude product was triturated
with diethyl ether and dried i ENAMME 20 provide

4-[6-(8-cycl opentyl -6-fl uoro-7-oxo- 7, 8- di hydr o-

PYrh§ol %. élglaﬁ%ﬁ'ﬂ[lnﬁ et ulsa]

5 10 3, 72dne hlerid8
4-[6-(8-Cyclopentyl-6-methyl-7-ox0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-

ylamino)-pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester (0.411g,

4 3.carboxylic
+1: Calc'd,

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 CHyN70-2.85 H,0-2.2HCIL: Cale’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 ; Hzo; 7.35



1L0 8 Cycl oyentyl 6-fluoro-2-(5-yiyerazin-I-vl-pyridin-2-ylamno)( JyL 2006
8H nvride{2.3- dlpyrimdi ne hydrochl oride

. 4-[6-(8-Cycl opentyl - 6-fl uoro-7-oxo-7 g di hydro-pyrido[ 2, 3-d] pyri nvdi n- 2-
yl am no) - pyri di n- 3-yl ] - pi perazi ne-1| - é rboxyl ic acid tert-butyl ester

(0.195g,- 0.38mmmol) prepared as |n Exa 25 17, was dissolved in 1:1-
chloroform nethanol (8 25 m), Wﬂﬁa h anhydrous hydr ogen chl ori de

gas and stirred for 2.5 hours at room terrperature To the m xture was
added di gqéy8-Caiche iwT-050-3.8adib : : - t er ed,
washed w t | cycl opentyl 6-fl uoro-
. 2- (5- pi pylami ¥ ]-pipgrazing: Lyearboxylig ACIQICTUOUEYS 1LY 1 by r i i di n- 7- one

hydr ochl ori d | . Cal

410, 46, 3 esﬁ‘ﬁﬁdi%h%%% |G 4%3’1‘!%% o \RharGic heliad 2 & o

. gl 45(5 |7:3adddéd t?:z&ﬁethyﬁﬂ-pﬂ&pagblé(iﬁ(ﬂli\ll@ %sggxtﬁge effdrvéscedamd formed a7; CH)'203 o
oun .

EXAVPLE ddlutior. 6T@ ﬂnchmfgewag/acbicﬁét{ﬁﬁf?d@k f&"@ﬁﬂf’%%ﬁé 3;56'@6‘8%?‘

Ly a2 3-SR 2-yla i) SRy plbetEhfet Rfox e Rat - act d

8: Oyc! oPgiyLady(TB0bY 0d4fmidaepsd i Exibiphy 7)ol Bmitmenvast i n-7- one
(1.0 was added

4- (6- am B@awd/atlgdlﬁCﬁ)r)?B)txoprspé?hezsohenmwmwaml‘ angd-thg residye WaR | est er
1.91 g, 6.86 1) t ol Th t 100 C
bveria . disimtsed melistbyLatbadhen SHemd-oThe AkeleHps MEPFmbR e Brait 4106 ot o
Thi s 10 gc?%ée?@h%t L RobiRSx 9. dx80F 8 dithdrd-hiridate Btpyrifidinl2l sming)vacuo to

provi de

cycl openpyii dlﬁ_;;fq ¥erdzinecb-crb®x i vjditent-uytyl astek 25 8 cryfsilinarolidi(®092 yi ani no
) - pyridin= a2| ne-1-car tert-butyl ester as a
yel I ow sgl 31 &MBED %gﬁxmy??“m?%‘g% 506. 28, Found 506. 2.
EXAMPLE 20 15 _

8- C~cl cl ovent vl - 6- net hyl - 2- (5- pi perazi n-1-vl -pyridi n-2-vl am no) - 84 nvri do
[2.3- dlvvrimdin-7-one hydrochl LE 22

4-16- ( 8- QIcIopentyI 6- rrethyl 7- 0X0- 7, 8 di hydro pyri do[ 2, 3-d] pyrim din-2-
yl ani$0) 8§ visdby { 5ipiper: idin-2-ylaming -8 H-pyudoi2. s t er

(0. 4llg, 0._81,3_
m Xt ur e GARYEAMY of orm purged vmth anhydr ous hydr ogen
chloride gas, 4_%%.(’3@&16;5&11‘)@ dJEHﬁlﬁoﬁ-'JfoRQ-W' 8-dihydro-pyrido[2,3-d]pyrimidin-

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

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-
pyridof2,3-d]pyrimidin-7-one hydrochloride as a solid (0.056 g). MS (APCT); M +1:
Calc’d, 464.5, Found, 464.3. Analyses for C2sH33N702:1.0 H,0-2.0HCI: Calc’d: C,

25  54.15; H, 6.72; N, 17.68, Cl (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.



tenperature and a solid precipiteied by addition of diethyl ether. The
suspension was "filtered and the residue dried in vacuo yielding

8- cycl opentyl - 6- net hyl - 2- ( 5-
pi perazi n-1-yl - pyridi n-2-yl am no) - 8H- pyrido[ 2, 3-d] pyri m di n- 720Q1é'|UL 2006

hydrochl oride as a yellow soli : (APCI) M++1: Cal c'd, 406. 50,
Found, 406.2. Analyses 25 for 0%89@%

85 H2O, 2. 2HC1: Calc'd: C,

FLES GRRINNQ)- 5 g C
‘ . Sste hdoV\023der|md|n2
EEvIMI B ' R acid tent-butyl ester 60%
Sodi um hydrl ctsaBeﬂz 19-0 ctb l-gwméihéacmlﬁh 1-81pyrids{Bdadlpytimidiedaome and 5
added to 2-neth |_3|q r)f)ngﬁgtla 10 ). Thlys m xture effervesced and fornmed

a sbl ut(Déd.g, T4t sand &r(ﬁohmmspma-yl)-plperazme-l-carboxyhc acid tert-
4[ 6- (8- cycl open

pyri do[ Dutyl &f%kﬁﬁ'?cﬁ’%ggor Oaﬁf’h@“ﬁﬁ?}(&”ﬂyﬁ rﬁlhfatqu 10t for28h08%y 1 i ¢ aci d
tert- buingdrefiiofimifnd o3s oW Y8IHBI e EfiBHalfirdthed 8 BiidfBUGshpla and the

m Xt ure Wwase our s. vents we e ev porat ed,
and the g&aﬁeﬂl&msa‘% dﬂh)ﬂaoétmdn hﬂadeef[hybroelud:te:ontahﬁmg fratticmsewkre The
filtrate was evaporated to

d 4-
cycl operevgporated aad thegrwid mwg{)ow e M‘W%ﬁ@%mlﬂyw&"h 2-yl amin

yr|d|n I.Ng=l:- tre ester as a
cry aI IW%&ogﬁ%b?W%‘aﬂgdé%ﬁ%gkA @@eq [%_Etg wlyéd 564. 3, Found
264. 3. E¥A R?-0kb-7 8-d1hydro—p idof2, 3-d]pyrumdm 2-y]ammo)—pyr1dm~3 yll-

8- Cycl onent vl - -|sobutoxv gn erazin-| - §3 vridin- ano)-BH- nyrid
of 2. 3- (liperazing-dicarbpx §0.201 g, 19 %). MS (APCD :

4] 6- ( 8- oXV 7oxo78d|hydro pyrido[ 2, 3-d] pyri m di n-
2-yl am % ﬁyﬁ}td?#}:gu@cr%%%?peram ne-1-carboxylic acid tert-butyl ester
(0.067 g, 0.119 mol) was dissolved in chloroform (5 m), cooled to 0 C

This solution was purged 20 wit hydr ogen chl ori de gas and
st oppered for 3 hours. Diet hyI B%’ﬁ%ggﬁ

15

d]pyrimidin-7-one hvdrochloride
4-[6-(6-Benzyl-8-cyclopentyl-7-oxo-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 a;ld 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

CasH3;N72-1.5 H,0-1.5HCL Calc’d: C, 57.26; H, 6.09; N, 16.69, Cl (ionic), 9.05; H,0,
25  4.60. Found: C, 57.95; H, 6.23; N, 16.80; Cl (ionic), 9.87; H,0, 4.59.

EXAMPLE 25

6-Bromomethyl-8-cyclopentyl-2-methylsulfanyl-8H-pyrido[2.3-d1pyrimidin-7-one

S-Cyclopcntyl-ﬁ-methyl-2~mcthylsulfany]-SHprﬁdo[Z,B—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



added to the m xture giving a precipitate that was filtered and di edl 17806
vacuo to provide 8-cycl opentyl -6-isobutoxy-2-(5-piperazin-1

. -yl -pyridin-2-ylamno)-8H pyrido[?2, §ﬁd]pyr|n1d|n 7-one hydrochl ori de as
a solid (0.056 g). Ms (APCl); MF+1: "Calc'd, 464 5 Found, 464. 3.

ggalagseprrgchZS‘%Sgu'\gz%@%r&z %?g&gg@%mqg&ﬁ sty e it S 72, N
3 B
o cjel oty '5‘2’1**38%“?0@%%89%%y?%?ﬁ%%%‘%ﬁ%ﬁﬁﬁ‘:?

pyr i-di n-ge héa%dogmalgf el@ﬁhglwﬁmrlt}buhyydcemhaxaneto
, 6-Benzyl™ -cyc pentyl -2- et hanesul ti nyl - 8H pyri do| 2, 3-d] i)yrl m.di n-7- one
5 (0. 64 govitle B%mmﬂn)ethgdes-cyclopentyl-z -methylsulfanyl- 8H—pyndo[2,3-d pyrimudin-

4- (6- Ami no-pyridin-3-yl)-piperazine:1 lic tert- butyl ester
(0. 87 g,7-2ness aeoystalite sobd yiskding ¢ ?g%ﬂg‘ﬁ é@ﬂ@sg@ C for 28 hours.
The reaction m xture was all owed to cool then chronmatographed on silica
gel using a gradient of 20 to 50% et hyl acetate in hexane. The

product - contai ning fractions wer EXAMPIS26t ed and the residue was
triturated with acetonitrile to glve a solid. This SO|Id 10 was

col l ect eg.h 19 .;‘ g 3 ih iddf2.3B- ( 6- benzyl -

Aot gcld 8131 d]pyrlmd|n2ylamno) pyr|d|n3

cycl opertyl - 7- 0Xo0- ydro- pyr|oo 2,
-yl ] - gmmﬁmmamc acid tert-butyl ester (0.201 g, 19.8%. M

gAggﬁ)zv:VI glcvé%%&ﬁ 31 Fougg'ﬁﬁvﬁfaﬂwﬂﬁ@g?l éL_ﬁ]ern)mlgﬂ yvrido[ 2

vV #38n Example 25, and silver acetate (1.03 g, 6.2
4 [ -(6- gﬁég %éc?;?open wﬂgxo % gmglpﬁy dr o- pyri doéfor d] pyri m di n- 2-

yl am no) mpyal) Were-addyd bﬂaﬁdr&zmmwd(kﬂanbmgl heateditd HLQ: (oW est er
(0.21 g, 0.36 mol) prepared as in Exanple 23, s di,ssolved in 1:1
chl or of oFe sedvenasithien Wese eyapprategiat seduged; P%ﬁ%“ﬁe %%W@W K3 hi ori de

as and sto r.ed falized hyl et her
?50 m) %P%F M?ﬁ“ﬁ%ﬁéﬁk rch ﬂg(é tered and °dried ?ﬂr?ﬂ%/aguo to
provi de &y 'tet%' ﬁld@ﬁwic)ﬁbrd%-éfd azmath Yisylfamyl7-akoa?,8-

Al 1o T i e gt gfs&scr@%gﬁéga 1829, o
16. 69, Lonic)., . C Corason e 5209
16. 80; dAl%(!Fﬁﬁ,“ffg%i} @J%S?Sﬂigfoﬁgéﬁ& oun 57. 95;

EXAMPLE 27

-2-methanesulfinyl-7 i ido[2.3-

Acetic acid 8-cyclo nty]

dlpyrimidin-6-ylmethy] ester

20 Acetic acid B-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 précipitate 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 g,(91%). MS (APCI) M'+1;

Calc’d 350.41, Found 350.2.



EXAVPLE. 25 &0 JuL 2000

6- Br ononet hyl - 8- cycl opent yl - 2- et hyl sul f anyl - 8H pyri do[ 2. 3-dl pvri m di n-7-
one -58-
8- Cycl opent yl - 6- met hyl - 2- et hyl sul f anyl - 8H pyri do[ 2, 3-d] pyri m di n-7- one
(3.5 g, 12.7 mmol ) and Nbromsuwﬁg g(2.6 g, 14.6 mml) in carbon 30
tetrachloride (100 m) were irradiated, wth ultraviolet light allow ng

Q

t he tenpera ) " m xture
was filt8pi8e=g e i et ' FER“Dr i ne,
and drieg, oyﬁé}f&(ﬁéc\}ifnﬁ%?ﬁé'1“6&rwxh§%§dmihﬁ¥g%ﬁe product was
chromat o pried O Srtrca acet at e: hexane to
provi de Acetic acid 8—cyclo|pentyl—2-mcthanesulﬁnyl—7-oxo—7 ,8-dihydro-pyrido[2,3-

6- br ononet hyl cl openty hyl sul fanyl 8H pyr| do[ 2,3-d] pyrimdin- 5
7- oné’ asdh)yaﬂydmag Nlmréhﬂ&sied(%(ég.cﬁ/ 2ymmol4Brepargd ¢ in Example 3y, and#-105 T.

o ol hvar - ARIROPIIEE by {FaRARE! %X%ppﬁ:él;cht AT
6- B ]
A s A e e e A e A

acet at e frixtire Was dllovednodll, menﬁltaﬂdeﬂdﬂterﬁlam whshad efithaomenel THO nl) and
heated to 110 C for 5 hours. The solvents then were evaporat ed fat

reduced pesaitisgselidiwas gried insiaana theg recsystallized feam chlgsgierprdiethyl etenip

acetgie and. d... e from -ethyl
acetdte P 4/63{3& e§§r ﬂggﬁq%ﬁ'ﬁm@% 8;8%@%;3}14 qoggyl 7-0x0-7, 8
15 di hyd - othTRE-1)arRXVEE acié tekt-baty] ehtdr@s 89 0,
719 . I\/SHE’ APCI) I\}% %’dﬁi Bi-'gg Iﬁ?[ Found 3345’ : EXAI\/PL%%? Acetic acid
8- cvcl ouanelid @()leﬁfg.ﬂéﬁgs)uM&@ﬂP-@)W&lmc‘dh BGH2 Favpd; HkD. 3-

dl nvri m di n-6-vl methyl ester 20 Acetic acid

8- cycl opent yl - 2- net hyl sul f anyl - 7- oxo- 7, 8- di hydr o- pyri do[ 2, 3-

d] pynm di n- 6-yl net hyl ester (0.8BEXaMPLE29mvl), prepared as in Exanple
26, and 2- benzenesulfonyl 3- phenyl oxa2|r|d|ne (0.8 9, 3.06 mmol ) were
m xed i ng.cHicidpk e ' ‘ QLR gL ature for 5
hour s. et er giving a sol i d

pr ecidi t pym d¢ ed | n 25 vacuo to provide acetic

acid 8-cyc|op tha I f| | - dr.o-
pyri do[ 2, 3- d] %3&%‘“&1"{{’9 'né?}‘%lr iSS*B’E‘?’%ngé’"é’E[zg}( 91% . M5
(APCI) V\ﬂ]b'ynrmdm—2—ylanuno)—pynd1n 3- yl]-plperaz.me—l-carboxyhc acid tert-butyl ester

(0.21 g,0.36 mmol),'prepared as in Example 28, was dissclved 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 diethy] 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: Calc’d, 422.5,

.25 Found, 422.2. Analyses for C20H27N;702-1.0 H0-2.0HCL: Calc’d: C, 51.56; H, 6.10;
N, 19.13, Cl (ionic), 13.84; H»0O, 3.51. Found: C, 51.13; H, 5.95; N, 19.05; Cl (ionic),
13.70; H,0, 0.67.



I

Cal c'd 350.41, Found 350.2. $ 0 JUL 200b -58 EXAMPLE 28 20 JUL 2006
4-16- (6-Acet oxvnet hyl - 8-cycl onentyl - 7- oxo- 7. 8- di hvdro- nvridol2. 3-d] pyri m~
- din-2- ylamno)-pyridin-3-vll-pi neragd_ne- 1-carboxylic acid tert-butyl

" ester Acetic acid B

8- cycl opentyl - 2- met hanesul fi.nyl - 7- 0xo- 7, 8- dlhydro pyrido[2,3- 5 '
d] pyri m di n-6-yl net hyl ester (Owlﬁ nmmol ), prepared as in Exanple
27, and 4- (6-Am no-pyridin- 3 yl) - pi pera2| ne- 1 carboxyllc acid tert-butyl
ester (. diitiny]-pipeaziedily idire2ytamingB8-eyglopentylra=d t o0 96 C
for 6 hours. _ n filtered and
t he resimetbylvEroned i : 3 SrQ-eal0Xye gered i n vacuo

41 5- (o avel d éaiéﬁn%% T ﬁlﬁﬁfﬁ.oxo- @%fa?%&%yr.d%*‘%g-

. d péording a0 Exampled incWO
é??%ﬂ@'@érﬁ#ﬁiﬂs‘“’@%“ﬁé‘%g” 125 ahoonghad wedngs Bauoplss aok0

564. 2, @WU?AIE@@(GACEXN\PIDE, 129 mmol), bls(dlphcuylphosphnnc)propane (400 mg,

< b o A S RS B ) sEICH R 10
4-[6-(6- . -
d] E)yrl(mACe 3 mfﬁ?’%ﬁ §¥ﬁ0§rﬁq{§5 tg%%gggzﬁ@i ca %‘?t?@[tg%ﬂgd

tert- buta(ymﬁafl b ﬁﬁﬁre% indtheGilRhe Wi chncemrmamdbraeducad pressqrt €0 gi8ld was

di ssol ve rof orm met hanol (8 , and t he sol utlow/as pur ged

vm;[ t hoanhifxctrrm@ t{ﬂ(dvlm@nwamlrﬂie{d(hymhemgagg@g (m (503mh;)u[ S
at room t enper at ur Xt U e r 0
give a &ive WEWW@W@MT@C@E@YWV\RW“I @%ﬂﬁ%ﬂw@ﬁ&dﬁﬁ?ﬁ di et hyl

ether, t gc'arb‘é R} 8% Ficld). M'+1:
hydroxyrfﬁﬁwlgjdﬁ% pI pgfam n- iﬁgpégéf/}?fg?%nghw amg:?]ﬁo) @écl—l-)pyr |T:Io[ 2,3-d] pyri
m di n- 7-C41ed. b4gl4 dedundy3482.as a solid (0.17 g, 93%. M5 (APClI); Mr+1:

1 % 5 orail o m b i T BN S 2,0
g 883% 5&]@@@%&5&&%@0 Nid dhyPester?13€ k210D mmdi} whd dissBied f 67. 2 0, L
CH,Cl, (6 mL) and 2-benzenesulfonyl-3-phenyl-oxaziridine (155 mg, 0.6 mmol) was
added. The reaction mixture was stirred at room temperature for 18 hours then the
solvent was removed 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 CH2Cl, and the solvent evaporated to provide 8-
cyclopcnty1-2-methanesulfinyl-S-methyl-?-oxo—? ,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—cyc10pcnty1-2-meﬂ1aﬁesu1ﬁnyl-5—methyl-7—oxo—7,S-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
preciﬁitate was collected by filtration and dried to provide 2-[5-(4-tert- '

30 butoxycarbonyl-piperazin—1-yl)-pyridin-Z-ylamino]-8-cyclopcntyl—5-mcthy1—7-oxo—
7,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl ester (50 mg, 29%).

- M*+1: Cale’d. 578.3, Found 578.4.




2-[5-(4-tert-Butoxycarbonyl - pi perazin-1-yl)-pyridin-2-yl an‘izrﬂ)]Jw cgagsopen
tyl-5 nmethyl-7-oxo-7 8-di hydro-pyrido[ 2, 3- d]pyrlmdl ne- 6- carboxylic acid
ethyl ester A m xture of

6- br ono- 8- cycl opentyl - 5- et hyl - 2- rret?1y| sul fanyl - 8H pyrido 5
[2,3-d] pyrimdin-7-one (442 ny, éxﬁgﬂ;{rig)il prepar ed according to Exanple
9 in W O1/70741), Pd(OAc)2 (37

bls(dlphenylphosphlnlc)propane (400 ng, 0 97 nnDI) and

g dxb-2+ : - igy 20yl api

N, N-di i ¢ing ? - 3pIpE L) stirred
under -600 PS| _‘ LS. The sol ution thus
obt ai nedyE4del[2 S BRICHIA gy ) reaced under reduced

ressure to chr omat ogr aph
Ch0% ot hyl o ?‘W‘%exads eouﬂbiedtm’aﬁgﬁay@éummﬁam gr aphy

8-cyel 0ﬁﬁ%ﬂca@oﬂﬂﬂp&mﬂmnﬁm?yﬁuiniﬁﬂbahnﬂo]eﬁecyc?oﬁn@ylbymeﬂlyb?mdo[ 2, 3-
d] pyri m di né-6-carboxylic acid ethyl ester as an oil §138 nH 36% vyi el d).
M+ Chﬁdit@dr@pmdp&ﬁodj]pmmm 6-carboxylic acid ethyl ester (50 mg, 0.086

G e ARG s S L2 *

di ssol V%ta;ngn u%%&&%dﬁ‘@riﬁaﬂd Diehy7 e hePw 8 siieh kO Mel restiph afixturduded 1 i di ne

(155 he reaction m xture was stirred at room
t enper atsglié pf-@iplfh&dmhmh wals mlmécbandsdﬂcdemswoabpcmmmﬂﬁwx&&dﬁm ed

et ﬁiﬁ“ééﬁ‘%ﬁaﬁﬁig@éﬁ@é‘ rdamiopi ) oo prpcblee s piatiphg <ot ; Bt on
8-
vl operte o Rk nYARGHRRAP o L SR AN s BE00RT, BRABPITICAC 5 oy oy

i m di nemﬁaeaewhvge%ﬁdwm merreteﬁu@umbtsznaimd (110 ng, 75.7%.
M++1: Found 364.2. A 'sol ution of

8- cycl opent yl - 2- met hanesul fi nyl - 5- net hyl - 7- oxo- 7, 8- di hydro- 25
pyrido[ 2, 3-d] pyri m di ne- 6- carbomfzethyl ester (110 ng, 0.30 nmol)
and 4-(6- am no-pyridin-3yl)-pi pera2| ne- -carboxyllc acid tert-butyl

g I &

ester (310 : hours and
t hen co aoss . Fy e e y E~reaction
m x4 Hﬁuﬁ i %e-pfcﬁ% 1icadcﬁﬂten esRf:€Ci pi tate was col | ected by
f||trat| n_an irTe 0 provi -(4-tert 30

t7)ut oxycar bony’]‘ntfjnrxié}-aﬂlpgyhnxlbtjnqﬂ,&ﬁ luLn%jIS yinaeh W@%a@}iedﬁﬁ Iﬂcmémpf:!’rl met Pyl
0Xxo0- rO0-pyri in 0X ester
(50", Todspromingsosliaefigh - ove A Byl Sasta SHp Ay Ytsindh o)

pyridin-3 -yl]—plpermne-l-carboxyhc 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-ox0-7,8- -
dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)-pyridin-3yl]-piperazine-1-carboxylic acid
tert-butyl ester. M*+1: Calc’d. 534.6, Found 534.2.

25

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
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EXAVPLE 31

8-cycl ouent vl - 5- et hyl - 7- oxo- 2- (5- ni nerazi n-1 -yl - pyridi n-2-yl am no) -7
- 8-di hydro- pyrido[2 3-dl nvrim di ne- §6010ar boxylic acid ethyl ester

hydr ochl ori de- Anhydrous HO gas was bubbl ed through a sol ution of
2-[5-(4-tert 5
but oxchlxbmpch 3)i wMaQHr‘CH:@u)(lelcﬂ Wbam%maropﬂylmg- net hyl -
7-oxo- 7, 8.di hydr o: tgpéd%, i ﬁr\ﬁ&?srﬂéﬁié%dﬁnd&h'diueww ester
(50 ng, f@" 8% &X‘% par evé"ﬂéﬁ @éﬁ SBFVG in CH2C12/ Et OH at room

terrperag.l-gsﬁu ?&nmhﬁ%%hﬂﬁva\é@ﬁmﬁétwwmhémhﬂmemdtdnﬂt@t her was
added t e reactlon m xt

ure and a SO|Id pr I%pz)ltatq(gs\%glch was
ORI I &acﬁ?ll-g-fxzﬁg | a iy ri ] i m di ne-6-c
B Doy pyrdelhaimmidect-one u&p@ﬂw&@é@@ﬁ@% PG TR . 200
216- 7
577 m e AR Re HCh Gy BRI 06 ERdA G RTRon T e
dro-pyr 'fd% A 36300 T Chle*d 434 8FRMA-4343. pyr i /

di n-3y1l 'nérazi ne- 1-carboxylic acid tert-butyl ester.

Tri butyl (1-et hoxyvi nyI)tln (0.39 nil:., 1.15 mvol) was added to a m xture
of 4-

[ 6- (6-brono- 8- cyclopentyl 7- oxo-; Q gIFFS/dro pyr|d0[2 3-d] pyrlmdln 2-yl am
I no)- pyridi n I [ ) -3 esher (440
ng 0 7 . l'inp‘ \Y ) A B 7 ; v N

tety RGP AR izﬁﬁé'l%@iﬁé lﬁﬁacfuﬂ3 P&t 077 nmol ) in

toIEl ne . By j n mxture was heated at 110 C faor..1 hour then

cooled to romﬁ@emomoﬂ%mﬁmsmldpantymmﬂﬁw-ém% by

f4l I[ gr ?glpgfzs]@gfﬂd&dlmﬁa)%gﬁgg\g t h 13) @Egﬁlﬁg]m& %Fép%%d%? iPEXdmple 6 of WO
e ot dﬁﬁ %be’%q% fgﬂe&h ﬁfe@kﬁpﬁﬂ W.37 gY0.0373 mel)afn-r(é- I -car bo
y

xylic ac tert ter. Calc'd. 534.6, Found 534, 2
EXAVMPLE a%@mo— dm-3-y1)—p1perazme—l-carboxyhc acid tert-butyl ester in toluene (100 ml)

6- Acet yl - 8- cycl opent yl - pi -L- VI - Py - 2 -8H pvri do[ 2
5~ A8 rvas hewied Tgeich g Bt BrRSRI R ot bocr v BB 0 P Lo
a sol utl of th starting materials remained. The
cycl open(sépz x@%@%‘ﬁ??ﬁfﬁwﬁéﬁ K d]gp)f/ll'al m di n-2-yl am no) - pyri di n-3
ylI'1- 30 qispsisialwes Heatedundenreilox ﬁmrla(futtbcrtl-&hnuyd Bagrrepulfinpspspepsion 74 ol ,
prepared as in 2 U JUL 2006 -61 32 mJL0 i)
at r oom wamgnolesktg rr@om&mpersmwand%ée% to ElVg 4-[45 (3 %0%%%&&95
methyl-’i—oxo—?,8—d1hydro-pyndo[2,3—d]pynmxdm-Q-ylauuno)—pyndm—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-{6-] 8-Cyclopentyl-6-( 1-ethoxy-vinyl )-5-mcthv1-7—oxo—7.8-dihvdro-pvridol 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-7-0xo-7,8-dihydro-
pyrido[2,3-d]pyrimidin-2-ylamino)-pyridin—S-yl]-pipcrazine-l-carboxylic acid tert-

butyl ester (5.93 g, 0.010 mol, prepared as in Example 34)

tetrakis(triphenylphosphine)paliadium(0) (1.40 g, 0.00121 mol), and tributyl(1-

ethoxyvinyl)tin (5.32 mL, 0.0157 mo}) 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



reaction mxture was stirred overnight and then solvent was renoved under
reduced pressure: The remaining solid was triturated w th. hot eHMUL 2005
acetate and dried to provide 62- ’
6- acetyl - 8-cycl opentyl - 2- (5-pi perazin-|-yl-pyridin-2-ylam no)-8H 5

pyrido[ 2, 3-d] pyri m din-7-one hydtochl ori de Y. > 300 C
Anal . eslibyisilish Eelhrpmetompphy Using ggradient ‘Zéasgéé"’%yl é&@é‘“"h %6.66.
Found: C 77 H 33 -6-Mtthox GRS - nfeffid-F-oxoongd 434. 2.
EXAVPL E"Yﬁfﬂ‘l%- ‘PH“’(‘% gy g 53%8[-8%5\)’8]1%@%@% @ME*%??W)‘?S oxo-7

8- di hy dgmvard-t 2.3-#pyréaidin-diylardino}-yrdia+s-yip)piperazine-1-carboxylic

nvri di n?glyvllt)m%{r a;iqge-l - car boxyl i cﬁ)ggi dtert-butyl ester, . A
suspensacid tert-bétyb estanass yellowdpamt(4.50 2, v&Fh ' *El'—lné@]ﬁﬂ - 8H
pyrido[ 2, 3-d ringidin-7-one (10.00 g, 0.027 nol, prepared as in Exanple
6 of3 V\057@2l}7‘8¥1§‘4g]7%1 ch is incorporated here by reference) and 10.37 g
(0.0373 nol) of 4-(6- am no-pyridin-3-yl)-piperazine-|-carboxylic acid
tert-butyl ester in toluene (100 nL) 15 was heated under nitrogen in an
oil bath for 7 hours. Thin | ayeEXAYBEESgr aphy (Si @2, 10% McOH DCM)

i ndicated that both starting materials remained. The suspension was

heat ed grglasiyic®tydlopdnoyl-Sambthyl-2¢5-pifdrdzinti s71-pyiidin ) uspensi on was
cooled To roomtenperature and filtered to give !

4- [ 6- ( 6pyideid.adlpyrmidiarirene hydrochloride.

e_hydr

t hyl - 7- 0x0+7,.8- di hydra- pyy | - Lna) spuidi n- 3-yl
20 pi per az| niDfrGaERE By AP e R 1B Sl cSolbt AN oB(EC T SV
C. ; - - méthyFowxd,7,58ihydropyde[ 335 4- 16-f \
8- C,\i\/fl o&%ﬁ%%pcngﬁ-(eltﬁggiy (\?nglgfmS r¥et ff??I - 7-'oxg- 7.8-di ﬁr ? ovrido[ 2. 3-
dlyyr .b nﬂ]ﬁyﬁnﬁdm-&-ﬂagmhomdm- j-mwrsr@mlﬁrbwmﬁe@r%swm Esteti d
tert-but es suspensi o) . .
251 6- (6400 B TReheReaRaaS irkxfhels 33,3 DCY (109l The resulting

i d -0l DY Gl Pdtired)at RO Ribefativie joved aremnditdtedwithoxy| |

ggr:j ?gﬁ&gﬂd%waggfté ?:%%&9%3, )g.t010 %D?cﬁ tr;g]p?;r e@h&s);gg dgpéq?};lrpl eO)?%) °
tetraid 1 ethen h IWas ¢ ALORy W , d
L IR B s KB A T o
heattd . . S “cooled”and filtered
" . y el | Pk vy ) RS I
cgr g%s&%lp?%bﬁuéiﬂn%ﬂ%%gi ent ongL y%%&zggﬂ)?fhg&t at g/eﬁgggﬁeowover 15

m nut es sglid @.0% §, BB mHRODRPHPLC, €18 tewersephpses 16957 gradientsfl - 7- oxo- 7, 8-
o A G 1 B TRAM;G alnig 28 Rl 5610% &t .04 minutes.
MS (APCI); M* +1: Calc’d, 448.2, Found, 448.3. Anal. Calc'd for CoeHaN7022.4
20 H,0-1.85HCL 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-cyclopentyl-5-methyl-2-(pyridin-2-ylaming)-8H-pyrido[2.3-d Jpyrimidin-

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 formed was cbllectcd by filtration and washed with toluene,
30 then acetone, and dried in vacuo to give 6-bromo-8-cyclopentyl-5-methyl-2-(pyridin-



acid tert-butyl ester as a yellow foam (4.50 g, 78%. aEu(‘ucHCI%ﬂﬂﬁ/Hl;
Calc'd 5 576.2, Found, 576.3. EXAMPLE 36 20 JUL 200 6 Acetvl 8-cyclop

. nntyl - 5-net hyl - 2- (5 pi perazin-1 yl- ééridi n-2-yl am no)-8H pyridol 2 3-d

~y

pvri m di n-7-one hydrochl oride. Hydr
I ce-bath cooled solution of 4-{6- 10

[8-cycl g b)-eH@yrmdt@,xsd]yymmu)n—Eoneambeixe salisl (22 gngii3A%Ar B®oyr i dof 2, 3-
d]pyrlm I n-2-yl am no] - pyr|d|n3 r i d

tert - bupgl~268°Er Angh %ﬁi@pdgﬁ@éggazas ﬁgﬁgﬂﬂc%) in DCM
(100 nL The r sion was stoppered and stirred at room
terrperag:gﬂf@:&;éaﬁ%gﬁ'g‘%@hgu?gﬁ#ut ed with diethyl ether (200 nL). The’
solid was collected by filtration, washed with diethyl 15 ether, and
dried to give the hydrochloride salt %38

6-acetyl - 8-cycl opentyl - 5- nethyl
(5- plpera2|n 1-yl -
hﬂ)—

en chloride gas was bubbled into an

pyridin-2- yI am no) - 8Hpyrido| 2, 3-d] pyrimdin-7-one as a

yel | gw y Voyridin 2 20iino HPH Yok . »-\pYRERANARRE  10- 95%
gradi en A C CN|n0 1 9F ur i Ut £5. 0% at
11. 04 ni nut e§-BrdnE-$ﬁE’d|0PCBWP°ﬂ'@§F%‘ %gkg éﬁ%’éﬁgg} 7 %al

Calc'd for C24H29N7 eﬁe@ﬁﬂl Mmﬁﬁﬁﬁl 1¢\37,17. 56,

d (tot am} -2IngRyTl %W&”'E&Q@t&gﬁ&%ﬁﬁ%ﬁ%c N 17, 20: (tot aly, 12.11.
EXAMPLE e romo-8-cyclo entyl-2 yndm-2—ylamm°)-3H'PYUd°[2 3-d]pyrimidin-

6- Br ono- ycq tyl - 5- et hyl - 2- r|d|n2 | am n g-ﬂopfﬁld%[ZSdlnvrlm
idin- 7- 7q5t@ 1337% yﬂenm;e263~275 °C al. Calc’ d r C17HsBIN

6- br ono- 8- cycl ope - met h t 6.05,

pyr dﬂo[ﬁZ:&@lﬂoﬁrﬁl |1ﬁ-05 SRER ?gg&'@énﬁ ipﬂr)ﬁ’ P%é%glg?’é% G d: 386 anpl e 6 of
WO 01/ ich is incorporated here by reference) and

2-am no ﬂ"f"ﬁ%ﬁé@l40 ng, 1.5 mmol) in toluene (5 nL) was heated at 110 C
for 18 hours then cooled to room tenperature. The solid fornmed was

collected by filtration and mswﬁﬁgl uene, 30 then acet one, and

dried in vacuo to gi ve 6 br ono- -cyc opentyI 5- et hyI -(pyridin 2 0 JUL
2006 -63% 2 : R alilivdro-pivridef2 s pypmidine-bne sol id (22
ng, 309~ Cal c' d. for ClsHlsBr N500 33H20: C, 53.22;

H, 4639mym_ca¢¢emm 'C, 52.88.; H, 4.38 N, 17.04.
15 To 4—cyc10penty]ammo-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 mmol) in CHzCl (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
20 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 pL, 0.8 mmol). The resulting solution was
25  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 38 5 6--B .8-cyclonentK 2 (nvridin-2-ylam nol -8H nvriia]i2200§

3-dl nvri m di-n--#--ene

6- Bronp- 8- cycl opent yl - 2- met hanesul f g4l - 8H- pyri do[ 2, 3-d] pyri rni di n-7-one
and 2-am nopyridine were reacted according to the procedure outlined in
Exanpl e .37,. to prayi : 1

6- brom%%%Y%gn%F%WPﬁF%%gtho = tB?PP‘&%j[% %h‘c:ﬂ %e}ri m di n-
7-one i g Xedou | ePhiy] 2dctard [P h&xané¥ B! giveGalifioral sodéct 85t 680 0. 1H20:
C %o 5SBhE P S0 iyl fctug iPhinandid giveigldfichal 4.10. N, 17.91. M+1:
Cal ¢' d: yBS@reédioval HDthe dolv8iis. 9 ThEbard/Eilids S@recombinsdsotprovide thetdesised f anv|
7-0x0-7 8-di hdro-nvri doéz 3-dl n3ri m.di ne-

1;5hTo 4pu?dubb|§quf:lﬂpan% ﬂ?ﬂhﬂslﬂmhl"fogﬁﬂﬁg@; fﬁ?ﬁﬁ%@ﬁiﬁ’%ﬁbh Ic :iut gr
Saosti porasahane pdd st et e i 4% Budfihe Blp S8, HAMK A fd0 00 DS

CH2Cl 2 a eqety PFY. Ur € was
st 1 e e RCl] S G, 82 G B, 4 D (T P e i ¢ h

vat er (2@onE)3HNe27d.351(m,HY, 21022 Hem, 285, WaEHED (@, 2kDeb6841d(myi t h
saturated agueous anmmoni um chl oride solution, then once with brine. The
or gani c2Hyk37 (eb=dHzedHbver anhydrous magnesi um sul fate. Renpval of the
dryi ng agents and evaporation of the solvent gave a yellow oil that was
used without further purification. This oil was dissolved in dry DV
(150 nL) and treated with 1, 8- #EXAXMBLEWOI o[ 5. 4. 0] undec-7-ene (119 L, 0.8
mml ). The resulting solution was 25 heated to 80 C for 1 h then allowed

to gyol Sig%dl%%bﬂ@%@ﬂhaﬁééﬁﬁiniw—diblm -Athyddot pyridel h ¥ dIpeithidine-6-Thi s ni xture
was washed w water then wth saturated aqueous ammoni um chloride

sol ut i oparb8xylicraeid ethykesterwi t h brine. The organic |layer was dried over
anhydrous magnesium sulf at then fjlt ~and lav pved in
vacuo to pr 8&?}(;@0@1@?- 0 °‘§MS"&W&#*E‘P%f‘gﬂxa?_e‘éﬁf%ﬂgﬁv"gggﬁ%ﬁ%w solid
upon st B%Hb&éﬁé _aéie%{Hyiiestéﬁlmeg,lgt.@fnﬁml)T\hasSdi@@wed INVESE,CD) (20 @ilgdinby

filtration and rinsed’with ethyl acetate then 70 JUL. 2006 -64 dried in
vacuo. Treated mithr2abenzenesulfonyd Snphenybaxaziviflinsh(l oPeg. SeA2ammel) BHOM | i ca gel

eluting with 20-5Q%.et hyl .acet i n hexanes.to give bt pr oduct

s 18 < Srarmperai P G fordy Goh & oDgphe et eeruof yile Fr i bsBIR  ho Mo ¢ o

provi de e, SeshdRf mixt@e Wak chromatographed on silica gel eluting with ethyl

8-cycl og%nt yl - héret hyl sul fan)(/:l - §n ox%?pl 8- di hydrgq- pglr igdo_[ 2, 3-yd] pyrim di ne
acetate to give 8-cyclopentyl-2-methanesulfinyl-7-oxo-7,8-dihydro-pyride(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-y))-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-



5 6-carboxylic acid ethyl ester (1.2 g,) in 42%over the two stepsZU'JM 2006
NVR 8 (400 MHz, CDCl13) 8.64_ (s, 1H), 8.23 (s, 1H), 5.90-599 (m 1H),

. 4.37 (g, J =1.8 Hz, 2H), 2.60 (s,rﬁ"_';,l—l), 2.27-2.35 (m 2H), 2.02-2.10 (m
2H), 1.81-1.89 (m 2H), 1.63-1.70 (M 2H), 1.37 (t, J = 7Hz, 3H).
EXAMPLE 40 10 8-Cvcl ocentyl - 2-met hanesul fi nyl - 7- 0xQ- 7 .

8- di hy degtrimtiondite moﬂienﬁa/uonwiﬂncwom&u;lﬁ;w Lkwa%fﬁlomw aduing, .
8- Cycl opentyl - 2-met hyl syl f gnyl - 7- ox0-.7, 8-di - i Ly e i m di ne-
6- cq,ar boggwhi/l adid %9111%@@88?8&(‘{32‘ ,“??%gh%%&&%&c#@oﬁ%g}@#wu 2
20 nL A r ed. it - Fuhh i o I'tis solidawasi di ne (1. 13 g,
El. 32 rgﬁ?aﬁggﬁdor@ao@’%% e‘prragélrsg? ﬁ?tg&gnd s?mﬁ!rrrggat%&gfn%ﬁl%ai/. Fo: I ijvm' Qg(g 9
concent IgdsbRed HITEIF (29 a8 thapsr ¢S00unk) and srelivm bitarboatet(l th228xt-412  was
chromat ographed on silica gel_ eluting wih et%b et(gie@%gn%igg

8- cy§!| opmol) wlcreZadubdrf@Hewmng dytmﬁ%&lcﬂmrﬁw MR &Ex?r‘? poRst

d rimdi ne-6-cayhoxylic acid ethyl F:} ' ' 5 g,
5855 | Mover 2 e ipk e Empeafre 5@%101%%@&8?”&“%8%3%_‘%% ’
4-(6-Nitro- ML L Ald lregﬂ jovkd nRddr SEdRebd aDtheIrésidueovad dilated-vorth y1  est er

5- (Brorm-rgaﬁl%il#opyrl Ioﬁ%ﬂ?%dg g, 1. 655|ﬁrfﬁlg,ﬁ¥etra- n- but yl amm%i um i odi de
(25.2 0.wileQ@9ymmd)extrpsted withidiuhlqromietheng(3 1 1194 The prgagicdayst ¥6% ym

it ur & cosbimedandovasbediyin puaech {3 DBt PR epfaltkd willC, [2C0 on
i xt ure - CoThe mxture was
al | d to cpql ' it§'@ereionibined dndripied atithr e
overHi g%qmﬁﬁ?ggﬁ%gﬁgﬁ@‘g%yﬁmﬁgﬁﬁtgﬁper ature the reagtion

m xt ure cBiaHT Qoifate) fittersd @ doficdntrateddo fford ebrawn seljds dhismatepal

collected Dy filtration. This solid Ltur t Wi |

di chl or owast wsnmed(in 2,0 L ehethy} aceiaje toﬁdﬁq fat ﬁi}f‘ﬂé‘?e ﬁoﬁgﬁgﬁas extract ed
with chlorofo L 2. L gngilj%_ ' eﬁlm&ﬂ j ibgﬁégfng.lwere washed
Wi th wat®eme é@&%nﬁ?ﬁgﬁ%g%&dnﬁeﬁ 0 JUL 20069{}‘16J;Pextraction of the
mot her |4 Wiabia t6/baFyD EQEEs (a8 orargelsplid IO §.628). by a brine wash (1
5 L). The cofmined organic extracts were concentrated to provide an
orange solid (490.46 g), which was used wi thout further purification.

Thigg¢solid was dissolved i n THEEkAMPLEAY water (500 nL) and sodium
bi carbonate (119.22 g, 1.419 5 nol) were added, followed by di-tert-butyl

di car bon tg_A(n%6§_ .dl:ln._ 3 ; rE’z%é—il Sfic acid tert-butyl ester

4—(6-Nitro—pyﬁdin-3-yl)-pipera.zine—1-carboxy1ic acid tert-butyl ester (83 g,

0.269 mol) in methanol (1.3 L) plus Raney Nickel (15 g, 50% shurry in water) were

placed in a Parr shaker and hydrogenated at 50 psi of hydrogen for 5 h. Tbe reaction
20  mixture was filtered through a pad of celite and concentrated to a brown solid. This

" material was triturated with diethyl etber (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-pyddin-3-yl)—piperazine—l-ca.rboxylic acid tert-

butyl ester as a tan solid (62.46 g, 83%). mp 130-132 °C. MS (ESD); M'+1: Calc'd,
25  279.2, Found 279. Anal. Calc’d for C14H2N4Os: C, 60.41; H, 7.97; N, 20.13. Found;

C, 60.45; H, 7.60; N, 19.87.

EXAMPLE 43
6—Bromo-8-cxclohexxl-2-mcthanesulﬁnyl—SH—p_m‘dol 2.3-dlpyrimidin-7-one

8-Cyclohexyl-Z-meﬂlylsulfanyl-BH-pyrido[2,3-d]pyﬁmidin—7-one (4g 145
30 mmol) was dissolved in dimethyl formamide (100 mL) and to this solution was added



over 2.5 h such that the tenperature did not rise above 26 C. After 3 h
the volatile nmaterials were renoved under reduced pressure and the
residue was diluted with water (1§ and extracted with dichl orofr@tqiar}
(3 x 11L). The orgam c layers were conbined and washed wi th water (/ ?05

Theor el s iR £ 21 EAREY s RSO G 2 BN, e, T

filterefpe &Héhdipﬂﬁﬁﬁﬂfer@ésesﬁrk@ aflobar tdm 8eﬂamd\fbr§(ﬂaysltheihhlﬂteﬂmﬂrl al  was
warnmed 1n 2.0 L .of ethyl acetate to 60 T, Wiile at 60 C, the solids were

r emov edethyl deetater artd washed vathiwater thmatvpcwub gaturated aqueous sodium
R A S B S R i
gl aflide %MJ] f%-benR?S-% SIBRex)1 2 AnBRYNAIEGYRBHGYroI2 Uil V1 - ester

pr perazine-1-carboxylic acidtert-butyl ester
(83 9, dBPyRRIdiATI-dné mcmﬁmmw £0lid38lg). ';ﬁhlssrdﬁanm;trmedmehvas 15 g, 50%
slurry in"water) were placed in a Parr sh \E/vé riqe ydr o enat(gs( at 50 psi
of hydrmgssplwhnaCHzCIImedtrg@tedwah 2skpenagnes Phepylroxaz §h a pad

CTI'T

?ﬁ.fﬁ'r;é,ﬁé%‘fﬂﬁ”at B fuoh g%ﬂﬁ@f%f%m* et o

the m xfju W ufCindchréthdtogrhl ﬂe@@dslﬂca/\ga hningevitted b
aﬂl%éj ried to a?ﬁ‘cg' @togrb © : Y

f||trat|on rd the product
4- (R angthyl-goytaiedi GBomo-B-qyiclobexyliZnmethanesn finyl-BHcpyaidolR 3 dimymimiding | est er

279°2. Tonuanobisiiadds § colpiescsolB 0.0 615 C&f’ﬁﬁ%m%ﬁlcp‘@ N
é?orlrg Bé:g?:gﬁd&h%%l §% jrg‘p ‘r“u]egbr?'?lllﬂ]\‘?%&pyr géﬁw pyri m d| n- 7 one

8- Cycl o quIHzZQH;thgiqlqlﬁ@mij8ﬂ-ﬁs)wjd@[}2z W) pyrimdin-7-one (4 g, 14.5
30 nmol di ssol ved in di methyl formanide (100 nL) and to this
sol ution was added -66 N-bronmosuccinimde (3.9 g, 21.8 mmol) and
benzoyl peroxi de (0.53 g, 2.2 mpkAMPpIRa4reaction mxture was stirred at
roomtenperature for 3 days then d| luted-wi th ethyl acetate and washed

sol

and evapor at %ﬁﬁ)pﬁhtyﬁa-methylsulf I 8H—pyndo[2,3-d]pynm1dm-7—one (5 g, 19
6- br ono- 8- cycl ohexyl - 2- net hyl sul T anyl - r| do[ 2, 3- g)] yr| m di n-7-one a
cream cmhml)e'dassmspwd@@ llgﬁmcﬂﬂﬂl@f@m Gsﬂ r?é‘élt@(a@d\k?é! T edi ssol ved in

CroCl 2 and 1 &akstals ' ZLPRARI Y BN IpdoRE W 0% 87 el "R tes- 78

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. Afier 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, CDCl;) 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).



g, 14.5 mol). The resulting solution was stirred at roarﬂt.ﬂﬂp AMpg ure
overni ght then concentrated under reduced pressure and chr onot ogr aphed
-on silica gel eluting with 10 et hyl Q@etate

6- Br onp- 8- cycl ohexyl - 2- net hanesul fi nyl'- 8H pyrido[ 2, 3-d] pyri m din- 7-one
was obtained as a colorless soli 67% 1H NVR: S(400 MHz,
CDC13) 8.90 (s, 1H) 8.13 (s, 1M ‘tso 2.96 (s, 3H)
258170(m 2H) 87(brd J:13Hz 2H) .31-1.47(m 2H), 1.28
(t, J = 8-Ciclop A-Gbody byl thylsulfanyl-8H-pyrido[2

5 B&,ﬁfgpﬁn%f'@% Fﬁiﬁ éﬁgﬁt hang bR R Y] gﬁsﬁﬁ}#ﬁﬁé?ed'(g s
moi ) wag Wg@i?-g;ntimgﬁgxim@ﬂmm @770 ), 2106 it} Geni th N

bronnsucc and benzoylperOX|de (0.7 g, 2.87
. mml )5 Atcbmbinedtin dry dighlatomethanet (@2 eniat The nfixtureowas shleided: ﬁemthghhand xture
was diluted with ethyl 20 acetate, and

t
aqueous SBUFd Ak IOPEHEFPREIEE i3 ﬂtmﬁ#\“"éngas(’é’&ﬂ’l‘?@“?tﬂé e ukﬁfgayer

dried t pf th
so vent . B 6L TR 535 AR b Brri il e el gﬁ??ﬂ%“g 8 ut.ng ’
wi th 20%etfhyd hagen absled &Dl%ohﬂmpeﬁmw fgive $0% Anuooud-(we) soditm y| -

met hanesul fin I-8H-pyr|do[2 -d] pyrimdin-7-one as a quffy white SO|Id
(4.2 g, fsiossfse (114 miNRvasidded and the twphages syegsstireed for §0 minwes then 1)

1 ik s i i s S Y D A,

EXAVPLE 45mdhed org amc% ases were washed with 50% aqueous (w/v) sodium thiosulfate
8- Cycl opent yl - 6-i0do net hy| - 2- net hvl sul f anvl - 84 pvri do[ 2. 3- d] pyri m di n-

7-one Tlﬁﬂ)m]il)fandlelat@{’bylélﬂ@bhtmﬁ@gﬁmﬁnm e filtarediand - sH- pyri do[ 2, 3

wer 5 comrABHen i SRdTene 5@%%@1%%%@%&%%& Shiel ded

from |'i gl 5ndptafd/dichRFoREthaRS) 1o gReERE I opeityl-6-iodol Sahdthyle2-
Bi s(trif:cuoro et OXQ—II odobenzene (13. 1%6#6 30. 61 mml ) was added I n one

portilhn amdhylsufangh rmmldn[mdﬂmrnmdlm'éan%(:ﬁ g FB%)astagvhise solids MS cool ed

1) vas SEoBavEnt Cait 481 HonsdAofHERATR SA0 MEFE el SRR ok, * 1

6.12-6.00 (m, 1H), 2.70 (s, 3H), 2.62 (s, 3H), 2.30-2.24 (m, 2H), 2.15-2.08 (m, 2H),
1.93-1.81 (m, 2H), 1.75-1.57 (m, 2H)

EXAMPLE 46
20 -6-iodo-2-methanesulfinyl-5-methyl-8H-
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% ethy] 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 (EST); M'+1:
Calc'd, 418, Found 418. 'H NMR § (300 MHz, CDCl3) 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).



10 separated. The aqueous phase was extracted with dichl oronmethane (50
nm) and the conbined organic phases were washed with 50% aqueous (W v)
sodium thiosulfate (50 nL) and watgg. (4x130 nil). The orgam(? MW was
dried, filtered and concentrated |n vacuo to give crude product %ﬁh

was purified by chr omat ogr aphy anel di chl oronet hane) to give
8- cycl opent yl - 6-i odo- 5- net hyI Wﬁ
58% as a white

met hyl sul f anyl - 8H- pyr| (Ij%[ 2,

d]p rlmdln 7 one (5.94..9

solid. GvE : - angsuliinyl-SH-pyrdol23 d1pviimidig 7o00e300 vy CDC13)
(m 2. ”greearsé%pm 8%@% sf”é@pamgl"z ﬁﬂ»ﬁ%ﬁ}faﬂﬁ R N
46 20 f’ﬂecﬂe fénba aiﬁ?@aésl:ﬁbayfor §-cyelopentyl-6-iodo-2-

| - 81i - BCQW nvri m | n- one

8- Cgcl Qﬁahmsumnymanahydesmapgnae[g&dipmmidmﬂwncsM%WGB[@J@d&qrpyr. midin
7- 1.51 3 2 -3 0.98
. 03 RN 35T oS P SRMOR oA e B R MBEAEMS T 0
T ooy e S 194 iR B> EE eIt TRy LS s ARGy 21 SO VoS

(gradi esn§H§0f/gﬁt1l’qgl P Q8N 2L.61-138gpeHNe to 100% et hyI acetate) to provide
8-cycl open 6-10 o 2- nethanesulflnyl 5- et hyl - ‘

pyridof[ 2, 3- d]pyrlmdln 7-one (1.16 g, 749 as a vvhlte solid. Ms (ESI);

Mt+1:  Calc'd, 418, Found 418. ﬁm@gwo MHz, CDCI3) 9.13 (s, 1H),
614602(m 1H),298(s3 2.80 (s
. 2 L7

, 2. , 3H), 2.27-2.06(m 4H) ,
G = 3- U] dTn-7 one
Pr epar from 6- brorm 8 cycl opentyl 2- met hyl sul f anyl - 8H— pyrido[ 2, 3
d] pyri I n-7-one follow ng the procedure described f
8- cycl opent yPreﬁarch-bromo—S—cyclopentyl -5-methyl- 2-mcthylsulfanyl-8H-

Cal o o Aol larRkpene Swigine oclif S fbef b RLRIIAEEC G -
(400 Wﬁdg%%a@suﬁin%%-ﬁﬁethﬂ%—gﬁn@éﬁ,@sd }hﬁndlﬁﬂg)thm(ABCI)ll-D 2. 89

(s, 3H) 87-1. 79 1%1?\8161158
(m152H)Ca1E’)aAm9PCIamwrmozs 371.01, 369 01, Found: 3729(M+1), 371.9. '"HN

E- B(r)gnrm 8-cyclo 6833/ %-(ﬁmagsg_gg?l(lr}z 1H§ i’@g Py&ﬁlﬁ-@y{s‘% %ﬁ dl nvri mi di

2.11 (m, 2H), 2.10-2.04 (m, 2H), 1.94-1.87 (m, 2H), 1.67-1.62 (m, 2H).

-

EXAMPLE 49

4-16-(8-Cyclopentyl-6-iodo-5-methyl-7-ox0-7,8-dihydro-pyrido[2.3-d1pyrimidin-2-
20  ylamino)-pyridin-3-yl}-piperazine-1-carboxvylic acid tert-buty] ester
8-Cyclopentyl-6-iodo-2-methanesulfinyl-5-methyl-8H-pyrido[2,3-
d]pyn'midin-?-éne (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

25  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-cyclopentyl-6-iodo-5-methyl-7-ox0-7,8-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. 'H



Prepared from 6-brono-8-cycl opentyl -5-net hyl - 2- et hyl sul fanyl -8H 70 JUL 2006
pyrido[ 2»3-d] pyri mdin-7-one follow ng the procedure described for
. 8-cycl opentyl - 6-

I odo- 2- net hanesul finyl - 5- et hyl - 8H—p§ﬁ9‘do[2 3-d] pyrimdin-7- one VS
(APCI) 15 Calc'd for C 4H16Br N3Q2S: 371.01, 369.01. Found: 372.9 (M+l),
371.9. ' NMRRS (S00(MHa, OBE);) GB8YS)1H), 873 (T, 1&&1&19@1 &% Hz, I, 808) . 2. 93

E?n gtl)l) @ gﬂhsﬁhﬂgﬁﬁ St il ) 5.98 oty 2879, 18 3.643%0 1 B7
& i hyar SEpPRP LS ATk P e 420, 253228 (am, 280, 2.13-2.09 (. 28D, 1.89-

yl am no) 1R infliofp 31 7111.68 € 23D] 180 (s, 08pPoxylic acid tert-butyl ester
8- Cycl openty (Fﬁz@odo 2-me az;l?sulflknyIHDS met hyl - 8H pyri do[ 2, 3-

. dlpyrimdin-7-one (100 ng, 0.240 mmol ) and 2-am no-4-tert-butoxycarbonyl -

pi persm nyl pyridine (96 ng, O. 34WLthydrous toluene (3 nil.) were
heat e 110-120C in a seal ed tubefor h. The m xture was cooled to
room tenperature 25 and di m). This

m xture & pRREREEUAOCK t=Hen dried over

anhydrouipg_[g'_;m R gleé:ant ed and concentrat ed under r.educed
pressure a(2 ﬁ%‘nﬁ‘gh—was triturated with tol uene to prowde
4-[6-(8-cycl OHEIiGL(BLcy@}d pefityl-6-i0dd- Metﬂyl@‘ax@?ﬂ-dih@d—:pgnﬂg[ﬂ;&aloﬁ 3-

d] pyri mdin-2 m no). I di n- 3- - pi per azi ne- -car | i
tert-but ;ﬂpmdm-wm%mmdm%ylﬁﬁlp&m}mw '(y!’ E@P}

5 Eél?sca g 105§ FpoD B e 1#@%0%3589?“@%“%%@%(@"%& 25
Hz, p%ﬁse(é%r 10 rinites Swith &B]uoﬂdﬂheucﬁa&? (CPeilt, 5 nimEl)B Aftet-gtirrihp))
e s 5 (m 4H), 3.15-3.11 (m 411), 2.69 (s, 3H), 35228(m 2H) |

2.13-2. o%«%hmmwgnmmwmc@psnmm r gugedpresspge. Theo (s 9H). 5
EXAMPLE 50

8- CLcl ooSnpifinsgesigtrwas distqlysd i Gicklorpmethane (2xP i) apd Sopeentgted et o) - g

nvridol2 ré{u@&f‘% fekdliréll The! re@i@8e then was tnturated with anhydrous ethyl ether (2x2
4[ 6- (8- cycl opentyl - 6-i odo- 5- et hyl - 7- oxo- 7, 8- di hydr o- pyri do[ 2, 3-

d] pyd5m ails) tagweaﬁ:a mgpfpynra@gqs@@l'rmpsqjelrma pastitioned bsbyegni ¢ aci d

t ent - but l ster and, anh ch t hane (4
1) unde ichiarpRgnc andsatated gSesps Sotiub EpOIAE g wali WAE (
trifluor Q@Lﬁ@\téd%y%hgnéﬂ 'f'hé%queéu%r)was%&&ﬁéte@ With'di¢lloromethane (2x10

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 (ESD); M'+1:
Cale’d, 532, Found 532. 'H NMR § (300 MHz, CDCl3) 8.79 (s, 1H), 8.16 d, J = 9.1
Hz, 1H), 8.02 (d, ] = 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,

7H).



for 2.6 h, the reaction m xture was concentrated under reduced prgksur éjis
The resulting residue was dissolved in dichloronethane (2x2 niL) and
concentrated under reduced pressurfy. The residue then was triturated
wi th anhydrous ethyl ether (2x2 15 nlL) to give 63 ng of an orange solid.
This solid was partitioned betﬁgggppﬂ#fskoronethane and saturated aqueous
sodi um bi carbonate. Insoluble renoved by filtration. The
aqueous Iayer was extracted mnth dlchloronet and the
RCuclgperity AEQXY . g decanted and

purifie i n dichl ororret hane + 1% NH4OH)

to give 8- | -6-eth - 1fonyl-8H-pyrido[2,3-d idin-7-one

cycl opentyl -86-C?’c1886115ty1rr?3-te yl 2 m?ﬂ’anﬁf%e?“gzu n- fm [ oy i n-2-yl am no) - 8H pyr
i dof2, 30.1d5Ry Ommm&)ﬁmbﬁbammoéi 4,5/GHtetrateydid- w([ls%myﬂdwb#owp > 240 C. MBS
(ES1); M++1 Cal c'd, 532, Found. 532. 'H NVR.8 %3 ‘MI% C13) 8.79 (s,
111), 40147, 0.61:mmol) werg compiped i dyy xylgnes and heated pf 140 G undergy” (o 1)

8.02 (d,. J = 2.8 99
(pent( trogep oyeﬂﬁgﬁlﬁ%%dfd%uﬁw}m}%ﬁgéwés @%ﬁé@ﬁ@hw@ 69 (s,
3H) . 233k M prékipitaté xﬂa%c@lléb?ed!ﬁ@ ﬁ%ﬁbmaﬂd&%dhn&ﬁddm §-1.71-1.63
(m 2H). 20 UL 2006 -70 EXAMPLE 51 8 Cyclo ent I-6 et - 2- (4 hvdr oxy- 3
4 5 6- togc]ophyrgl} -6-ethiyl-2-(#-tydraxyrds# .5 6-tetrahygiro- Y%'?rl dof 2. 3

dI pyri m din-

cl GIRIDE)- Sgnwp’%'ﬂm%‘ﬂ&&ﬂ‘%% rp@ll% rMﬁéﬁgq)' M fﬁ}r CRledhn- 7- one

5 (0.1 4%l ) and

6'-am %S% Eggﬁ% tetrahydro-2H—[1, 3']bipyridinyl-4-0l (0.117 g, 0.61
mmol ) were conbined in dry xylenes and heated at 140 C under nitrogen
overni ght The crude reaction mm was allowed to cool and diluted
with CH2G 2. A precipitate was ColTected by filtration and dried in vacuo

6- y y

8- dp hydr 0- pPyB- Cgiﬂi)liblﬁyleﬂ-(ﬁfeuhuxﬁetlhoxy)-}mcthanesulﬁnyl-SH-pyndo[Z 3-
2-yl

8-

byl sipmigidinope Sty PR RSt RuBete-argRmmobnags. ° " 0

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,Cl, and washed with saturated aqueous ammenivm chloride solution then with
brine. The organic layer was dired (MgSOy), filtered and evaporated to dryness.
Chromotagraphy on silica gel eluting with 5% CH;OH in CH2Cl, 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-ylamino]-pyridin-3-
yl}-piperazine-1-carboxylic acid tert-butyl ester (70 mg, 22%) as a yellow solid. MS
(APCD); 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,J =3 Hz, 1H), 7.39 (dd, J = 3, 9 Hz, 1H), 6.78 (s,
1H), 5.89-5.98 (m, 1H), 4.15 (t,J = 5 Hz, 2H), 3.86 (t, J = 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, ¥ = 7THz, 3H).



d] pyrimdin-7-one (1.2 nL of a 0.46 Msolution in toluene, 0.552 midl JUL 200
and 4-(6- am no-pyridin-3-yl)-piperazine-1-carboxylic acid tert-butyl

. ester (0.307 g, 1.1 nmmwl) were conbjned in tol uene under nitrogen and
heated to 110 C. After 4 h the tol uehk was replaced by xylenes (1 niL)

and heat.ing was conti nued under reflux overnight 20 After cooling to room
tenmperature the crude reaction NEXAMBLBAS di ssolved in CH2C12 and

washed with saturated agueous ammoni um chI oride soI ution then with

bri ne. @Eéﬂbgﬁ}yﬁ@(%ﬂfoxﬁ%di Pt antnevgifor ated to
dryness gr apny SiTica ge eutlng wth 5% CH3OH in CH2Cl 2

foll omM@M@t ography step eluting wwth ethyl acetate
provi ded 4-{6- k
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room t eneCRs 4 8L,an ¢, 4889) Hp87; N £15.96.t Boundf G 48:48; I 166 V.M wer e
removed under reduced pressure and the resulting solid was suspended in
ether and collected by filtration then dried overnight 10 in vacuo at 50
C to give 8-cyclopentyl -6-(2-et hgxaMPHBS$4) - 2- (5- pi perazin-1-yl -
pyr|d|n 2 ylan1no) 8H—pyr|do[2 3 d]pyr|n1d|n 7-one hydrochlorlde salt (30
) ' ,o . gl c'd for

H, 6.66; m&hyﬂ-@ﬁﬂ@@@ﬁ@?&n&S Bl - ( 2- rret hoxv eth
6-Bromo-8-cyclopentyl-2-methanesulfinyl-5-methyl-8H-pyrido(2,3-

d]pyrimidin-7-one (0.4 g, 1.08 mmol) and NS,NS—Bis-(_2-methoxy—ethyl)-pyridine—2,5-
diamine (0.5 g, 2.2 mmol) were combined in toluene (3.5 mL) and heated to 110 °C.

a0  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 (APCI); M*+1: Calc’d, 530.2, Found 530.1. Anal, Calc’d

25  for CyaH3:NgO1Br; 0.13 H,0: C, 54.00; H, 5.90; N, 15.74. Found; C, 53.61; H, 5.68;
N, 15.60.
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resulting mixture was stirred vigorously for 1 hat 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 (MgSOs). 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-methyl-8H-pyrido[2,3-

25  d]pyrimidin-7-one (120 mg, 32%). Mp 138-138 °C. MS (APCI); M'+1: Calc’d,
494.3, Found 495.3. Anal. Calc’d for C2¢HaaNeOa: C, 63.14; H, 6.93; N, 16.99.
Found: C, 63.04; H, 6.77; N, 16.86.
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-1) i 1%r aziins0 sy3Hp138dE,PH)- vyl ami no) - 8H pyr| do[2 3-dl pyrimdin-7-one Hd
gas was bubbl ed through a sol ution of 4-[6-(8-isopropyl-7-o0xo0-7,8

di hydr o- pyri do[ 2, 3] pyri m di n-2-yl am no) - pyri di n- 3-yl ] - pi perazi ne-1| - car box
ylic acid 20 tert-butyl ester (EXAMPLEG739 nmol) in CH2C12 (5 nl) at
roomtenperature. The | ght

HC] gas was bubbled through a solution of 4-[6-(8-isopropyl-7-oxo-7,8-
dihydro-pyrido[2,3]pyrimidin-2-ylamino)-pyridin-3-yl]-piperazine-1-carboxylic acid
20  tert-butyl ester (180 mg, 0.39 mmol) in CH;Clz (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-ylamino)-8H-pyrido[2,3-lpyrimidin-7-one hydrochloride
salt (101mg, 66%). mp 237-240° C. "H NMR §(400 MHz, DMSO-dg) 9.38 (br s, 1.
H), 9.28 (s, 1 H), 8.88 (brs, 1 H), 8.14 (d,J=9.5Hz, 1 H),8.07(d,J=9.0 Hz, 1H),
7.73 (s, 1 H), 7.23 (d,J = 9.5 Hz, 1 H), 6.85 (d, T = 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).
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A solution of 4-[6-(8-cyclopentyl-7-0x0-7,8-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 HC] 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—cyclopentyl-2-(5-piperazin-1~y1-pyﬁdin-Z-ylamino)—SH-pyrido[2,3-
dlpyrimidin-7-one hydrochloride salt (98 mg, 66%). mp 213-215 °C. Anal Calc'd for

25  CyHysN,02.0 HCI 2.5 H,0: C, 49.51; H, 5.90; N, 15.74; Cl, 13.92. Found: C, 49.64;
H, 6.12; N, 19.23, C], 14.20.
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4-[ 6- ( 8-804 (dHexy.0-Hz,d¥); 7.78{d, ) = 9.2 Hz, lH) 7.44(dd,J=9.2,3.1Hz, 1 H), 628
di hhydro- pyrido[ 2, 3-d] pyrim di n-2-y no) | ] - pi perazine-|-car
boxyl i ¢ (mdiF, @%Pt(m@t‘:' 43-@&%‘“@16{5@3( 19%&1%4? ‘CH2Cl 2 (3 L) at
roomtenperature until a solid was forned. The m xture was stirred at
roomtenperature for 6 hours and the 20 solid formed was collected by
filtration. The solid was hygrosEESMPLEGlwas recrystalized from MeOH

with addition of a few drops of water to yield 8- cyclohexyl
H ’

hydr ochl

20
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or | de salt (40 ng, 35% np: 228-230 C. Anal Cal ¢ d for
C22HEYNTEB® 0 HO' 3.5 H2O C, 48.80; H, 6.70: N 18.11: O, 13.09.

Found: C, 48. g ohl whs Rbbidd th?o'%gﬁ%-s%i%ﬁoﬁjof43[8-(§§yc1'éﬁéi\9flq50x%27,s-
dihhydro-pyrido{2,3-d)pyrimidin-2-ylamino)-pyridin-3-yl}-piperazine-1-carboxylic

acid tert-butyl ester (105 mg, 0.21 mmol) in CH,Cl, (3 mL) at room temperature until
a solid was formed. The mixture was stirred at room temperature for 6 hours and the
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-piperaz.in—1¥yl-pyridin-2-ylamino)-SH-pyrido[2,3-d]pyrimidin-7-one
hydrochloride salt (40 mg, 35%). mp: 228-230°C. Anal Calc’d for C;H;N702.0
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,
17.95; Cl, 12.88.

EXAMPLE 62

8-cyclopropyl-2-methylsulfinyl-8H-pyrido[2.3-dlpyrimidin-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-benzenesuifonyl-3-phenyl-oxaziridine (0.84 g, 3.2 mmol)
in CH,Cl; (5 mL) was stirred at room temperature for 20 hours. The white solid



0,JUL 2006

8-cycl opropyl - 2-met hvl sul finvl -8H pvrido[2 3-dl pyrim din- 7-on% A sol
of 8-cycl opropyl - 2- net hyl sul f anyl - 8H pyri do[ 2, 3-d] pyri mi din-7- one (0.5
g, 2.1 nmmol) and 2-benzenesul f onyl - 37¢henyl -oxaziridine (0.84 g, 3.2
mmol) 30 in CH2C12 (5 nL) was stirred at roomtenperature for 20 hours.

The whit Fotr%‘éh%ﬁs %oﬁ’ec@%'—bﬁﬁﬁn J7 fnd RadHRd wihheRaile, e ddedo give 8+ at i on and

washed w exane rie gi ve 8-
gioc/(l) opr 0@51 I\%opﬁtjambﬂylsi}lfm)yl-SHHa)me[Ziﬁ)-[dmﬁmd]imﬂ-pm @.3887,dA%) OHS88 g,

o 1% ¢ damééﬁ%’z[ 6%4&@)92592(1}9;8&@ 11{%@2:13@%%54’ 3 99§5[§§ 078 (m
o) i ro-pyrido
3-d] pyri HiBi &2 %(-Svllél)n béglE}% cﬁi) @%T‘ﬁ%ﬁﬂe Zi ne- | }/car ngyl ic acid

tent-butyl ester A m xture of

8- cycl opropyl - 2- met hyl sul fi nyl - 8H pyrido[ 2, 3-d] pyri m din-7- one (388 ny,
1.56 5mol ). and 4- (6-ami no- pyri diﬁxéi@’ % perazi ne-1-carboxylic acid 10
tert-butyl ester (462 ng, 2.0 rrm)l) |n t ol uene (5 ) was heated at 100 C
for 18 hg D5 pifrad) ple

[6-( iperariy -] ' sste
do[ 2, 3-d | - b I

pyridol 2, 5-d1 Vi Bufof wé‘ﬂﬁfrgﬁ%ﬂ“’é‘ g ARl DL e
3 % EZ O#_%BS%% g, 5%9;111(:161) afd ﬂ-g6—§ni‘rkb3p>ihd'iﬁ~3 -yB)-Pipéidzind- Iéca;zibzca?lgtﬂadib H), L os
E Er mSWtenébth%P ester (*Hﬂ%)rng,ﬁ Gmnial) nﬁmm)ene @5 mb.) pas hqu atg 09 °Gfor W8y o’ 76

.
8- cyel ovheEs Ité"a@@oélf'ﬂé? LpprHtemperatyss apdi e thd wgﬁ,lcollicteélﬁyat\'i/l}r ata%lr End3 dl pvri
21 ?'Gn ( 573 cy9[f ok opy’ 9@§nd"@§ed%%@41[6 m@%rﬁpﬁm-@*d@@ difihydro-
di hhydr onydd[ﬂ,G{ch)&nﬂjdpyEﬂmamﬁmn) -pyrydinsdyibpipsyazing: he@box ylicHciided i ne- |

- b dtert-b t 2 5 nmL
o ot dbui esradomacian). ShrMRAod WeBMmSEt oL thy feEEERIE, (G oY

f db
T Hhe 1 Baodhd Taoil oI5 ob g, FIDT R MUaRA A B e o Y
desired proosipe! 119, S¥Q /(bR 4EIY3.02 (Hr 5410, 2c80émm, i HD; Y.B7 s 980 h2QdsWani no) - BH-
pyrido[2,3-d]pyrimdin-7-one as its hydrochloride salt (83 ng, 85%. np

>300C. 6.1 Hz, ZH), 0.76 (br, 2H).

EXAMPLE 64

8-cyclopropyl-2-(5-piperazin-1 -yl-pyridin-2-ylamino)-8H-pyrido[2,3-dpyrimidin-7-

20 one

HC] gas was bubbled through a solution of 4-[6-(8-cyclopropyl-7-0x0-7,8-
dihhydro-pyn'do[2,3-d]pyrimidin-2-y1amin6)-pyridin—3-yl]-piperazine- 1-carboxylic
acid tert-butyl ester (96 mg, 0.21 mMol) in CHCl2 (5 mL) for a few minutes until
solid was formed. The mixture was stirred at room temperature for 18 hours and the

25  solid formed was collected by filtration and washed with CH,Cl, then dried in vacuo
to give the desired product 8-cyclopropyl-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 C1oHzN70. 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.
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21.04, 110 EXAVPLE 66 6- Brono-g-cvcl onentyl - 5- métg%lm_ngyddli' n- 2-v]

.am noj - 8kn toheengd$ ml.)3vas hepted gt I Grovmmight- mi B solid fesmed upon cooling

oyt dof 2 VS pgREbY AT MAPSE YA W TRl ot et nd
(163 ny, ;i;% go nga;gm! desirfd pRUHE rseo&ﬁmns-)cymaﬁedwg@ idin-2,80/1§lamyeo)hi ght .

The sol i upon cooling was collected by filtration, washed with
tol uene SHdpyiu[2,3tdipyrimidim?-obe (H5 maf 26%). finp r0PGnAnakCaeldifer was dri ed

further to give the desired odu - (6- amnQ-

pyri di n- §1ﬁnﬁf@85=-%58r&9' éB@'y& %8%1 {f?‘!@?]ﬁgshwi%#-ﬁw\j@r%s- d] pyrinid
in-7- one (39 ng, 9.3%. np: >274.6--276C. Calc'd for ClsH19Br N6O 0. 2
H2O C, 20 51.61; H, 4.67; N, 20.06. Found: C, 51.42; H, 4.44; N, 19.87.
EXAMPRE 67 8- Cvcl opentyl - 6- et hyl EXAMPhESSsul f onyl - 8H oyr ] dof 2
3-dlpyr]njdin-7-one To a cooled (0O C, ice bath) solution of

8- cycl opéB tlvberi 501 (panigin-Bvaming e -pyddel P @yd ippinmdins - one
(5.0 g, 17.28 mml) in 25 dichl oronethane (25 nlL) under nitrogen was
added m dH8r oper benzoic acid (MCPBA) (7.4 g, 30.0 mml). The cold bath
was renoved a : ' ) Vi ' - 3 h. The
reaction m xt %@ﬁé%@@%ﬁ@ﬁ%@%&h@gﬁﬁg’Eﬁ“‘iﬁ?‘l}t I on, 100nL)
and ext r ggHee[2RARSritiidins-viet (370 i) 1 mmed Yemde?, G3Bgmimbpyridinea(163 mpe

organic layers were conbi ned and drjed _over magnesjum su)] fate. Renoval
J 15 l.gl mmol) in toluene (5 mL) was heated at 120° ovem?gr])t. L['He soﬁld tformed upon

-
O

&

cooling was collected by filtration, washed with toluene and sonicated in hot MeOH.
After filtration the solid was dried further to give the desired product 2-(6-amino-
pyridin—2—y]amino)-6-bromo—8~cyclopenty]-5~methyl-8H-pyrido[2,3-d]pyrimidin'-’7-
one (39 mg, 9.3%). rhp: 5274.6~276°C. Calc'd for C15H;sBiNgO . 0.2 H,0: C,

20 51.61; H, 4.67; N, 20.06. Found: C, 51.42; H, 4.44; N, 19.87.

8-Cyclopentyl-6-ethyl-2
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 nﬁxture
was stirred at RT fof 3 h. The reaction mixture was poured into ag. NaHCO3
(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



30 of the drying agents and evaporation of the sol vent gav«gg dg"kz%}rsange

oil which was 2 0 JUL 2006 -78 chronmat ographed on silica gel eluting with
an ethyl acetate/ dichloronethane gradient to give
8- cycl opentyl - 6- et hyl - 2- met hanesul f ohyl - 8H pyri do[ 2, 3-d] pyri m di n- 7- one

as a white powder. Recrystalization fromdichl t hane/ hexanes gave
white neﬁmkbmmog(a@hshorgsﬂma_gql elntig) withan ethyl agqtgtegdl(:gle,q ‘SE‘F&!’? 1entH NVR

S(400 MHz, ,CDC13), 5 3 36
s, 3 1oiGebrplonemi-pipyi-3apethangeutinRyys eylidols: S ipgrifiaiy g d

1.97-1.89 NB APCI
+) 322 (Wfﬂc}lp&%%%) Rc@%mgg fldm dl@ﬁfbrmﬂetl%ﬁleﬂfexand gévewhite n&tﬂes (

8- Oycl OP(?%kg 61 12nioh0i6r EMRIP6/IC @momtdaiadidH EMR mmdamah)s dl ayri
ddi n-7 O one To a suspension of sodium hydri de% _g_g, 1}?)m)l 60%
oi | & spREB{pH),iT50 BHEH), 15)981rﬁ)89 (o 88}, 336 (.ot} 2.6848, SrfcieHz, 2

RT 1 or So3erts (a2 2 ki 1. L9 A8 a7l P21 Bt i PR € 117 e &

fluoro pyrim di n-7-one was added. The
reactioﬁ’%@kﬁr’ ﬁ;‘;ﬁy%eate ?géb} eflux and stirred overnight. The
cool ed sol uti on was quenched vmth water (25 nmlL) and extracted with ethyl
acetate (50 nL). The organic ]‘é gjbsequently washed twice with
ag. NH4C (20 nL each) and brine M? The orgam c layer was dried
over magnesi um sul fate. Rermval [ ahd ev qatlon of
t he sol v&Ryclopemtylab-f2-cthex . A - SRS Pt P YR Si lica gel
eluted with an ethyl acet at e/ hexane gradl ent to gl ve 8- cycl opentyl - 6- ( 2-
et ho‘%/ eoxy) - 2- net hyl sul f anyl - 8H pyri do[ 2, 3-d] pyri mi di n-7-one as a
clear oil (28?oampeﬁs@§omhamhgxahma(g4aq m«m ma)ﬂxs@eﬁ@nlm 1H)
6.77 (s, 1H), 6.04-5 (m 1H), 4,16 (t,1=4 ;{) %ﬁ

Hz, 2H),THFSH (), undsr oxmqgen V95, adQe%Z}ethegyctwl (1233218 %%m(frﬂ?)

§ éBO Hzrea%_‘_wx m%lr? k@%%m:lﬁ ﬁﬂ%@%ﬂ&%g@@tg%&@wm@ﬁﬁﬁ 20 (t,

Cvcl Ooenﬂ@m@ﬁg Tshﬁéﬂyl@lﬁﬂyﬁﬂo[?. AR 7fdne ywas @dded: rThd ofa2tida dl nyri mi d

i n-7 one t|on

8- cyld opmiXtyre- \@S(IHB@WOQGMWMPMMF f’B}QﬁOOm sglytion was
gé{j;go[ 2qu?éncll£i rllthmwg{e? _(ZS_ m?.? ahg €xtrac \»91th8f‘:?{hm|e?até ('30%]'_,}3%‘}]@ 8{@;},{55 m.) was

layer was subsequently washed twice with aq. NH,CI (20 mL each) and brine (20

of the dry|

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 - onsilica gel eluted with an ethyl acetate/ hexane gradient to give 8-cyclopentyl-6-(2-

cthoxy-ethoxy)-2-methy]sulfany]-8H-pyrido[2,3—d]pyrimidin—7-one as a clear oil (289

mg, 0.83 mmol). TH NMR $(400 MHBz, 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 (1, J=4.0 Hz, 2H), 3.58 (q, J=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  1.20(t, J=8.0 Hz, 3H); MS (APCI +) 350 (M+1).

EXAMPLE 69

8-Cvc1opcntvl-6-1_2-ethoxv—ethoxy)-i!-rnethanesulﬁnvl-8H-nyrido[2,3-d]vvrimidin-7-

one
To a solution of 8-cyclopentyl-6-(2-ethoxy-cthoxy)-2-methylsulfanyl-8H-

30  pyrido[2,3-d]pyrimidin-7-one (289 mg, 0.83 mmol) in chloroform (5 mL) was added
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006 -79 2-benzenesul fonyl - 3- phenyl - oxazi ridine (281 ng, 1. O JuL 2006

mmol ). The reaction mixture was stirred at RT overnight, under nitrogen.

"+« The solv

silica g
give 8-c
8H pyrid
NMVR 3(40
4.23 (t,
2.95 (s,
+1.71-1.6
EXAMPLE
met hy] -
«3-dl

6- BronD
d] pyrim
5-(4- met
conbi ned
heat ed t

RT and fi

total) a
np 278-

CDCL13) 10.
J=0:100
2H), 3.5

3H), 2.26

ents were renoved and the crygde product was chromatographed on
el, eluting with a 5% met hanol - et hyl acet at e/ hexane gradient to

SR ES RSl SRR G PR RS Mol i,
9/35 %ﬁéﬂ_@%ﬂ&er&gﬁﬂ uﬁé?' dl@)genfi'{'ﬁ@scﬂ\?eélgb%!v&m r&nﬁﬁgﬁarﬁahé ﬁnuﬂg H) oy
pdhct ﬂa%@nﬁtﬂgﬁaphc&d@ siliéa g&3; el@tingOwithna SEEHpethgn ethylgg (m  2H)

ga;(tgc@ggbam éa@zég ﬁ%’g@ﬁ@vqycg)penty% (2-5%%xy-(e oxy) izmg’tg(a)neglll\fkﬁng’l- 10

" e ol A Moy nidf 7808 a4 2 Yedr Y 216'df, 6:96 Affolio'F NMRBocrL 2
Nnigy, ?@Q@j‘? B 6@1?@ @g%s 15, /b6 598l YD, A2 Sl Bz D),

BRb-(Ri/R 0N, QHD 3.60 (qNﬁﬁﬂlH% 2Hl152 95 eoBHY, 2.28-289d¢m, 2H), il ) were

in tol uene under nitro Th ture was
2.10dm, 3k ah -étgﬁﬁﬁbéHﬁdﬂhlﬁ“%gﬁgéa@t&oh‘—ﬁmuﬁg) %ﬁ cooled to
eﬂ Tﬁ@@llds wer e washed wi th additional toluene(25m
%Isq vactuo to produce a yellow powder (338 nmg, 0.78 mmol ). -
280 C (dec.); Ms (APCI +) 498, 500 (100); "H NWR 3(400 MHz,
71 20 10.64 (m 2H), %#)AﬁgLé% 8.10-8.09 (m 1H), 7.89 (d,
Hz, 1H), 7.52-7.30 (m 5.89 (m 1H), 3.87-3.84 (m
3350(m 2H) 322309(m 411) 283- (. . 2.60 (s,
lopentyl -[5 iperazin-1 260 (M

2H); Anal Cal 23HP8Br N O 3 00 H20 1. 65 MCLO, 60 C2HSOH C,
43. 70:; H—sfﬂiaﬁ@hﬁﬁﬂ%@ﬁﬁﬂ% Ol 4 . C, 43.76; H, 5.79; N, 14.39. 25 EXAVPLE

71 8
Cycl onen
ridin-2-
char ged
met hiA - p¥
(266 30
ng, 0.05

20

25

30

-Bromo—S—cyclopentyl 2-meﬂ1anesulﬁn 1-5-methyl- 8H—pyndo[2 3-
tyl-6-(1-ethoxy-vin -nmet hyl - 2-[ 5- 14- rrethyl éerazml yl)-py

digyaimidin-7-Bhe 91\/93,(3 nzmgl) @p@ﬁr(ﬁmm—mpmn 1aY) %‘P&ﬂ“ Zial was

Poemashifey iy SRR St MopHad b paccaivpmen e 2. one
nm?nﬁ;?ruﬂmés)he%d tb PdfTukkdnd (stifred feap. mmasadtunshumw weds um(0) (61

cooled 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, CDCl;) 10.71-

10.64 (m, 2H), 9.01 (s, 1H), 8.10-8.09 (m, 1H), 7.89 (d, J=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 C23HsBrN;0; 3.00 H20 1.65 HC1 0.60 C;HsOH:

C, 43.70; H, 5.74; N, 14.74. Found; C, 43.76; H, 5.79; N, 14.39.

ylaminol-8H-pyrido[2,3-d1pyrimidin-7-one

A 6-dram vial was charged with 6-bromo-8-cyclopentyl-5-methyl-2-[5-(4-
me.thyl—pipcrazin-]-yl)—pyridin—Z-ylanﬁno]-8H~py;ido[2,3—d]pyr:imidin-?—one (266
mg, 0.53 mmol) and tetrakis(triphenylphosphine) palladium(0} (61 mg, 0.053 mmol)



2 0 JUL 2006 and the atnosphere replaced with argon. Toluene (5 m) was
added followed by tributyl-(1-ethoxy-vinyl)-stannane (289 ng, 0.80
mrol ). The vial was heated to 110 Q@nd stirred for 12 h. The ;fm;%%
m xture was diluted with chloroform (25 m) and adsorbed onto2

DA T e LS B R kb e SR A
L5 (4- Matnt e Bficas! J‘xp‘%stannane (289 mg, 0.80 mmol). The visl was beated (0 110

-yl ) -pyri H-pyrid -d] pyri mi di n-7- one 0. 48
mol ). Mg épﬁmirrle)d 6902 bVFie redain. mﬁmmgdr}m@s witbehlprofgrm &253 ml) ahd

| | hyl - 2-f h | | | -
0" 811 pyadecrsed optaga eok GRRTRGHPN PR CaIan o ee Cridtofbr! & 1
8-cy Iopentgl 5 6- @Tﬁéhg%ﬁ‘&jeﬁ’t gwe)th{:g_ggéleg{émﬁ-% -é:ﬁaigebllﬂyi) =5-methy}-2-

pi pe azd?f U 3-d] pyrl%lg- -one (237
my, 0. 48s_fm L @ﬁu-ﬂd)ams -8l dnrdofid-dpsrimidingronte (2 M
et hereals[ @nﬂ 81 ﬁp@ﬁhﬁf?—fygpyn y ) T]he {rjgactlon m xture was stirred
at RT f002312ng1048fmnmd))l MEHAP Gl é%ﬂ\dél'awaat ed and the residue was
di ssol ved in ethanol. The ethanol was evaporated to give
6-acetyl - 8-cycl opentyl - 5-met hyl - 2- [ 5- (4- et hyl - pi perazi n-1-yl) - pyri di n- 2-
yl am no] - 8H pyri do[2 3-d] pyri m dEHAMPIEE 72239 ng, 0.52 nmol). MS (APCl +)
462 (Mrl, 100); 'H NMR 8(400 MHz, DVBOd6) 10. 83 (m 2H), 9.00 (s, 1H),

. v d; ]

8.1 (m aynél-n, 2H),
3. 54- 3. . . m 3H), 2.43 (s, 3H),
2. 340( s, 8B , ! 93 (br. 2H). 1.81-1.77 (m 2H),

1.60-1. o0 - A. |- SH3IN7(R. 2.7 N 5 C2H5OH:
C 53,50, H o eg?DIUNog%éSﬂClOlg%lDﬁ'dg -(Lethgxy-Y gLy -mgthﬁ-z-[ﬁ-%ﬁ& ~ EXAVPLE
73 (1-1 66- | ) t 0.48

8- dl( hv drglpﬁ%na%g @%%%!—y]a@ruﬁ!)]- %Wﬁot” jlﬁjp)ynﬁnd‘iﬁ mdc' (meg

d] pri m digpndy Wl ATBroRIrmS mllivas deeld]hyﬂwglem chldride 62 M ethesealisalwtion k0 d

E ir E Gb?%g‘ilb,rm&ﬁeg‘é%?pg In{;}gm\%svﬁg,aﬂ? at R\qd 1Ior 12 h. The solvents were

7, 8-di hydr o- lidi
017 AN g R S oy g de !

et rak sgie '6%€@ldsni3@mantma$-mdmwiatﬁ UGBy Fipermgin- nybawm j and the
at mosphere replaced with argon. Toluene & ﬁ’g?ﬁ%ﬁf ol | ovved
by tri buylamifc]-8H-pusigol?idngipyrimidimTaene @%%E‘gwﬁs (.‘)m@‘?l g)dﬁstg
{M+1, 100); TH NMR §(400 MHz, DMSOg) 10.83 (m, 2H), 9.00 (s, 1H), 8.1 (m, 1H),
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 (5, 3H), 2.34 (s, 3H), 2.23-2.11 (m, 2H), 1.93
(br, 2H), 1.81-1.77 (in, 2H), 1.60-1.59 (m, 2H); Anal. Calc’d for CasH31N70-, 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.

EXAMPLE 73

(1-{6-I8-Cyclopentyl-6-(1 -cthoxv-vinv])-s-methyl-'ﬁ’—oxo-’?.8-dihvdro-nVn'doI2¢

95  dlpyrimidin-2-ylamino]-pyridin-3-yl}-pyirolidin-3-yl)-carbamic acid tert-buty] ester
A 6-dram vial was charged with {1-[6-(6-bromo-8-cyclopentyl-5-methyl-7-
ox0—7,8-dihydro-pyn'do[2,3-d]pyrimidin-2-ylamjno)—pyridin-3-yl]—pyrrolidin-S-yl}-
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 _.(5ml) was.added followed by tributyl-(1-ethoxy-vinyl)-stannane (352 mg, 0.97




mol ). The vial was heated to 110 C and stirred for 12 hzorhWLr@agﬁion

m xture was diluted with chloroform (25 m ) and adsorbed onto silica

- gel. Chromatographic purification orglscha gel (chl oroforn 2-propanol +
19%EA gr adi ent) gave (1- {6 [8-

" i ab . svmly e emsno 510 G s urma e 12 & e tendipdpilnt i =1 P
(W1, 1odyuied! {h@&%ﬁ@ﬁ@%ﬂ {{plogl it &2 o 173 ) 57

(3-am no; ?Mﬁééﬂoh%%ﬂicai’gel (dhydrbﬂmfzzprmbaml noll%BEAxgrhd:nemmgwer(?o—{lﬁdﬂhyl
8H—pyr|d8 2 3-dlpyrimdin-7-one 10 To a solutian

(1 {6 8cpgao%ampﬂf&-w-etbomwggnosemcﬂwhmmi&éthyym—pm2.?<§pynmldm-

2,3
oyt b1 aB e bpRbe Pt ot B b e s w4
chI orofor 4@9311‘%% 68 8 ?gg)dwgm@fm 574N 090§, 5481 et hereal solution, 2.0

, ture sstlrred ‘at RT for 12 h. The
soI vents wer e evaporated and the residue was dissolved in ethanol. 15 The

et hanol was evaporated to give
6- acetyl - 8-cycl opentyl - 5- net hyl - EX[WII‘E#H hyl -

pi perazin-1-yl)-p r|d|n2ylamno] 8H pyrido _ e(239
rrg, 0 52 6- (EVAT 2 - ey W TOA I -] YO _. ‘.!JJLD ':’ A &% WL u\/sm
8.98(5,8 § brmj 78773(m 2H) 7.51 (br, 1H) 589580
(m 1H), == .51 (m 4H), 2.40-3.23 (m 2H), 2.44 (s,

3H), 18- 34 (s, T%Ia)solﬁloaﬁam%@[e cld nty}z@(ﬂcmexse vﬁ@lxmdmgl-v-qxcem(br

2H) 7 1.80-1. 8 ;@% f{ for CZ4H29N702
2.10 HA mmfﬂﬁﬁpﬂﬂmﬁﬁ dlpymmqs@ﬂ-ylmnsbp mﬁ-y Fl:m- Fl)zeerd

12.49. F 6
SO I e o R R et

1.3"1Di p%‘hlo%?)(i Metherdl $6h#{Bn12.D 18, mtrhm&})mmmbml RixSure wag stimediatn- 7- one

6- Br ono- 8- cycl opent yl - 2- met hanesul f i nyl - 5- met_hyl - 8H- pyr.i do| 2, 3-
d] pyr| m RTfor larhe’l‘hes@@erg.f» were/yaporaiey] aaﬂ&leeemam was é‘sﬁp]?dﬁ‘[“teglaﬁ‘%ydr 0- 2H

(10, 85ni [peiiaadl was cpeled e e FROlo ok STABEI R OETC,
The sol | dare AL RIARZ IRANER R P2 m%{‘“‘?é"é‘g"?“wzm’m Hitered
mmol). MS (APCl+) 487, 391, 279 (100); TH NMR §(400 MHz, DMSOg) 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 Cy4HaeN70s, 2.10 HCY, 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; CT’, 12.61.

EXAMPLE 75

6-Bromo-8-cyclopentyl-2-(4-hydroxy-3.4.5 6-tetrahydro-2H-[1.3"bipyridinyl-6'-

25  ylamino)-5-methyl-8H-pyridof2,3-d]pyrimidin-7-one
6-Bromo-8-cyclopentyl-2-methanesulfinyl-5-methyl-8H-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 reactmn
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toluene (75 nL total) and dried in vacuo to produce a yell ow powder (566
ng, 1.13 mol)..-M5 (APCl +) 499, 501 (M2, 100); 'H NMR S(400 MHz,
DVSO-d6) 10.06 (s, 1H), 8.96 (s, IHa. 8 04 (s, 1H), 7.83 (d, J=9. 3Hz,
IH), 7.46 (d, J= 7.3Hz, 1H) 5. 93- 589 (m 1H), 471(sIH) 3.65-3.60

), 1 soliene/ (L 16 and Ceiet i vaguy iy piopce Trlp aifact fpegdd, 1.5 1 (01
gggﬁﬁg,’;{gg%& %9&9 7%8131’%4&310@ 'FPNMR B&OOMHEGDI\B@UQQ 10096 (54. 04; H,

Cycl openlt}? 8@-6(%1q11)h9m-(y|1@g)l-)gg(d,zy—py;mom}346(5 , 5= 18Hzahy 58#32H 10 f ]
3" | bi pyri P nyl | - 8H I dof 2 3-dl pvrimdin:7-one A

6- dr am \5.89 (m@BH};H&i?rlg(&,dHM&ﬁﬁ Bbﬂr(nlmbHﬂi ig,aCBébélﬁt P, 2881289 émodkl) 3, 4, 5, 6-
tetrahydr

O_

15" By 7 65 A 2518 (e 05l By TahS 85 AR I ADBY PO 7. e
(316 g, (g | omhm,w Mlis®) (72 ng,
. 063 r’r‘rﬁﬂf‘s'lz}r{gq?%e ?% Fgrigh?e%%g&el \iqméﬁk? argon. Tol uene L!ZEQ'{’(WL) was
added 1$‘hg‘gg | owed by tributyl-(1-ethoxy-vinyl)-stannane (343 ng, 0.95
mol ) . e via] was heated to 110 C and stirred for 12 h. The reaction
m xture was diluted wwth chloroform (25 m ) and adsorbed onto silica

gel . Chromat ographic purificati 15 %6 ca gel (chlorofornf 2- propanol +
1%EA gradi ent) gave t he 6- brorm- 5
I 3

cyclopent
,7 -BXAVPLE 77 6 Acetyl

(25 ng, ' j
ﬁo p[é%ggimg@ o- 2H 3! I bi pyridi nyl -

yI am Ino) 5- rrFAlﬁydlraﬂll—vlﬁwasdmﬁr@d it qyblt*qnmdg-db!ﬂol?&%ﬂez tEhydoRy-34r 4P on of
8- t 1-et - 2H
T 57T br g e AT - e SRS RS RGO 20

(255 ng, , Q. é?e b)ss'ﬂgsig'aﬁa &ftﬂﬂ%tﬁghaiylgho n) PR bMA)APBMechl or i de (2

M et hereal |on he reéaction nixture was
stirred @1063?}511@) aritizhe btdepbersmmmyldmfgomv'ﬁﬁ@ﬂm(édﬂah‘da&f}@é‘@? esi due was

6- addty| Totlopgd P A O haron N DRoRETE T4 BO b dhe gt was

tetrahy [110 ¢ 12 h. The reaction mixture was diluted with
1, 3" ]bi &F%teéﬁ_ﬁ)}lw Candgtr%r%dogorS net hyIr 8H pyrido[ 2, 3-d] pyrimdin-7-

chloroform (25 ml) and adsorbed onto silica gel. Chromatographlc punﬁcanon on

-d] pyri m di n-7-one

silica gel (chloroform/2-propanol + 19%TEA gradient) gave the 6-bromo-8-
cyclopentyl-2-(4-hydroxy-3,4,5,6-tetrahydro-2H-[1 ,3"bipyridinyl-6'-ylamino)-3-

20  methyl-8H-pyrido[2,3-d}pyrimidin-7-one (255 mg, 0.52 mmoi). MS (APCI+) 463,
491 (M+1, 100).

EXAMPLE 77

6—Acetvl-8-cvclopentvl-2-(4—_h_ydroxv-3,4,5,6-tetrahvdro-2H—[ 1,3"Tbipyridinyl-6'-

ylamino)-5-methyl-8H-pyridof2.3-d]pyrimidin-7-one

25 To a solution of 8-cyclopentyl-6-(1-ethoxy-vinyl)-2-(4-hydroxy-3,4,5,6-
tetrahydro-ZH-[l,3']bipyridinyl—6‘-y]arrﬁno)-S-methy]—SH-pyrido[Z,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 ethano! was evaporated to give 6-acety1—8-cyclopenty1-2-(4-hydroxy-3,4,5,6-



r

one (213 gy, 0.46 nmol). MBS (APCI+) 463 (M+1, 100);' HNVR S(400 mg? UL 1006
DVSO- d6) 10.90' (b, IH), 9.07 (s, 111), 8.19 (s, IH), 7.91 (br, 2H),

- 5.91-5.89 (m 1H), 3.77 (br, IH), 3g§2 (br, 2H) 3.07 (br, 2H), 2.58 (s,
3H), 240(s 3H), 2.30 (br, 211), 5 1.98-1.86 (m 5H), 1.65 (br, 4H);

N 13 75 %aﬂxém-zﬁ?'éﬁﬁm lwﬂ%-?@lrfﬁﬁfﬁs i s geybicii B 73

L0 G BROPRaGREXFACRAMMPUIRER e (e T00); HNMR 3400 Mz

yl am no) DS OBy (Ur; H:‘I)E;PMQSJHD;’:\% b9 X84 1), A81 ¢brt 2H), SAU+§.89 émx BH),10 A

Tert: Lﬁ?;%fv 6 161 gt 365 ) 2500 oE 206 L BeChico 1 <
Doan- S i be2pBRratin 1102 din AR, B5la R THPIRIGE 1 38L R g6 ref ! ux

subsi
2- met han | &, D@ Hne 97/N/138% (700 ng, 1.89
nmol ) m@‘gd{%f@mhﬁimgyaﬁg%% | Uxed for 12ﬂ§ under N2. Succinic
anhydride (500 15 ng) was added and the refl ux continued for 3 h. The

reaction m xture was cool ed and i in ethyl acetate (100 nl) and
the organic | ayer was washed wt er ( 00 nL tot aI) The orga,nl C

| ayer was dried ovej '

crude pr AdOdb-Rigmosy 2 - immm- el ut ed
‘2" E 2 ?60 giaﬂ{l%]oﬁﬁigd%?ﬁrgg ai;%%%@! %Qg‘bﬁﬁhé &Jﬁtéfﬁbug] ester

et hyg - 7- oxo- Aﬁ;lﬁhm@ﬂ@(@mmndeﬂyﬁdmm)fuepmhcmxmaw:)tepyhutm n-3-yl]-
azepane- 1-carboxylic aC| dtert- bu yl_ester e[ée':a%\gé vvder {u414 ny,
0. 82 nmokster m4mgAbclj)m;n tolgens (@ )\mﬁﬂ appara

gl gﬁlr grzﬂe);) Cg}l/ ﬁﬁpyr | ‘hl i %—ﬁ, F,%%]ndn\g eqsthe retlllu)f sub51ded 6-bromo-8-cyc10pentyl-

p_yddo[ 223m@thﬁnersumn«§1-s1ﬁcmymﬂwﬁmqem d:]lpiynmmmﬂgmc (%8R ntg, B89anmolr ough a
solution of 4-[ 6- br ono- 8-

cycl openwlsaéd@ﬂet WM?@%P@WH&W’PQ%S{”Z Succinigaphyarife SN | ani no) -

- 3. t 13
ool §5 1 s sRAF At RS BES B, HEelre Mo imi Rk Yol B 12
t he resi dugoNed id éthylra%kﬁﬂz (400 Ml Béhdahé afghiuc(IEyemv)as washed with water (100

6- Br ono- 8- cycl opent yl - (]5 [1, 4] di azepan-1-yl-p d| n-ﬁ-ﬁ/ﬂogm no) 2 0 JUL
2006 - 84 ni. tatalhy Thesergayicilayst wasdraﬂ)yvqrrwaﬂnﬁsmmoﬁlf Yl salt was

col | ecaggy aps %e%wﬁhgcmdg RSGLe \Lzﬁ%uﬂ}%cteg 8 @ﬁmmémpﬂy%n(fﬁ)&' gel a9, 501

e eluted with a chloroform/2-propanol gradient to give 4-[6-(6-bromo-8-cyclopentyl-3-
20 methyl-7-0xo-7,8-dihydro-pyridof2,3-d]pyrimidin-2-ylamino)-pyridin-3-yl]-azepane-
1-carboxylic acid tert-butyl eéter as a yellow powder (414 mg, 0.82 mmol). MS
(APCI+) 500, 600 (M+1, 100).

EXAMPLE 79

6-Bromo-8-cvclopentyl-2-(5-[1,4]diazepan-1-yl-pyridin-2-ylamino)-5-methyl-8H-

25  pyrido[2,3-d]pyrimidin-7-one
Hydrogen chloride gas was bubbled throu gh a solution of 4-[6-(6-bromo-8-
cyc]opentyl-S-methyl-’?-oxo—7,S-dlhydro-pyndo[2,3-d]pymmd1n-2-y1aunno)—pynd1n-
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)-



(400 Mz, DVMBO-d6) 8.84 (s, 2H), 8.13 (s, 11-1), 7.66-7.62“”'1 Aplt
7.42-7.39 (m 1H), 5.86-5.82 (m1H), 4.36 (s, |H), 3.81 (s, 2H), 3.60
(s, 2H), 3.16 (s, 2H), 2.09 (s, 5 4Hg4. 1.99 (s, 2H), 1.79 (br, 2H), 1.60
(s, 2H), 1.05 (s, 214); Anal. Calc'd for C23H28Br1N7OL, 0.15 HCl, 2.55
S7Eo0R | D ety SRyl 200 pifimidin 3-che hyblocifbrigé salt Faffected 298- 83;

6- [ 8- hd s A MSSATRERYA997 50K MF2 8100)HEINMROST i dof 2. 3
- [10 dq]/g eﬁﬁmqeg-(y gf%tgg?g%?@ i n-3-yl }{p{ﬁ?gl]ogiggzepang- 1-car bo>r<;/l ?c
ZCi[ g E er gobm%é D@@ns)ﬁ.ﬁ[(d,gm, Biga:(s.\;ms, 66 Fdmypil H, 7.42-7.39 (m,

-[ 6- (6- br ono- 8- cycl opent yl - 5- net hyl - 7-

oxo- 7, 8- Hﬁlh)ﬁc&ﬁeﬁ.ﬁg (mdﬁf)zﬁéﬁd;.dﬁ)i #H(%zﬂ)’ﬁ-@ﬁsn@){l’ ByA6i @ FHR20P(Sazepane- |

- carboxylic aci er.ts.but e r : m ,

t et r aki s%ltl}’ilpﬂ%e(ﬁsq]%)r\&s?bh(iﬂ’ﬁgﬂ)igkgéﬁ’ ?iﬁﬁu@@) 9[61‘555. ng, %C 83% mol ) and the

at nosphege 1R ovisticep g8, Hiehueng CHEL.NE) 50/E Meéds N, o4 5sowed by

tributyl -?F{zﬁh%@-’vi ny -’stannza-rge (137 ny, *0.37  mol ). The vial was

heat ed t BoubH9CCs@88; Hi 5.69;eM, ¥4021.12 h. The reaction mixture was dil uted

with chloroform (25 m -) and adsorbed onto silica gel. Chromatographic

purification on silica gel (chlorofornfethyl acetate gradient) gave 4-{

6-[8 20 _ EXAMPLE 80 _ _

cycl opentyl - 6- (1- et hoxy-vi nyl ) - 5- et hyl - 7- oxo- 7, 8- di hydr o- pyri do[ 2, 3- d] py
) . = A i

rim'din-4 cabhR¥gbixcz-aci d
tert-buty nmol ). N5 (APCI +) 125
(100)g 4 ylic acid tert-butyl .

8- cycl ope - I azepan- 1-yl - pyri di n- 2-yl am no) - 5- net hyl - 8H 25
pyri do[ 2eskerd] pyri m di n-7-one To a sol ution

G o o oy Rk el war RSN I @SBRI ydiofeto s e T

car boxyl ayoﬁ,slﬁhycﬁblpyhubw!,a-ey midih 1B ylatind)-p3oidinadly)]-dzaparietler of orm (5 ni)
was adde hydr ogen ¢chloride (2 M ethereal solution, 5 O@&%‘\P@%ﬁ mol ) .
The r eactirboxylicetidrtert3mtylgstes¢1i23reg] 05 Rmo})@nd tetrakis(triphe 18Cher e

d [ -86-.,2 0 -y 497 g,
S roraaaminORGas 5, 455 BT A ing oSl féttecs® Hit apf Srotadhe 7 O
react i on gyiK{ WaSadiRd f6ROWEFDLY RibUBAT leaTRONAIYI)-Sanmile (1BY mEekBPi tate that

5
formed Wwas col fect ed by filtration and washed on the funnel with toluene
(3 x 10 minol} oTtwi wial was heated to 110 °C and stirred for 12 h. The reaction mixture was

416 (8- L BERH chorTebhs 73R Fadbrbld RS Sy b ehfordappiem o n-2-y1 2
purification on silica gel (chloroform/ethyl acetate gradient) gave 4-{6-[8-
20 cyc]opcnty1—6-(l-ethoxy~viny1)-5-mcthyl—7—0x0-7,8-dihydro-pyrido[2,3—d]pyrimidin-
2-ylamino]-pyridin-3-yi}-{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-y! -pyridin-2-ylamino}-5-methyl-8H-

25  pyrido[2,3-d1pyrimidin-7-one
To a solution 4-{6-[8-cyclopentyl-6-(1-ethoxy-vinyl)-5-methyl-7-oxo0-7,8-

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



5 pyridin-3-yl]-piperazine-|-carboxylic acid ten-butyl ester as a dark
brown-gray solid (0.100 g, ]6. 2% 1H NI\/R S (400 WHz, DWVMsO-d6) 9.92 (s,

1H), 8.78 (s, IH), 8.02 (d, J = 7.87 (d, J =9.3
7.H?30 (dd, SS— 2H)9 9.0 Hz( 1H), 6. 1gsd"z1 1H), 5. 77((m 1H), ﬁ' Lﬂ{]%ﬂﬁ

A oSS bt o o (

8 el Oﬂﬁ{‘%nﬁy TR Wi (B0 RoBH @rofershuratid thepretipathactbrdiid nyr do12

4-16-(8 WakdoPeaed bkfﬂtrﬁmsﬁwviasmﬁmafmmwutbqﬂgacmm[a[lemmm Bygiven di n- 2-
{07005 4. F%Em' G iopEty oyl e b o Erer ayr otk s MBS Hiie YRS ¢ o
m!scgt? Ve - %r}’n]zg’i?%?g}/neﬁgfﬂ?ﬁ?xé’ﬁfﬁlac )’W\Aﬁé}ﬁg%glgaa e%lﬁg)nd‘? g&&trdr)ﬁgmv\étsure
conti ”“Sﬂﬂm ,%éz%jﬁ FI_]EI_HEB g@B\MHE maagm@zd(stmplsws (s, 1H), 8.02

8-cyclo erazin-4-yl - pyr|d|n2yamn%88l+pyr|do[2
3 d] IO)I(]H'J“-Q@HZ m)amﬂotapmp@rma}s)avsoaﬁ d =y20) HOHzol HH 618 680 g, 90.9

MR S 20 (400 MHz, D\VB 992 8.02 (d, J
= 2 9 Hle)lEW (m(,gll)(%lMﬂm4H)93 2397(5% % (155&1)3%( ,(6 33

(s (m 4H) 2.39 (s, 3H) 2. 20
(m 2H) ) 2, 5971((%] @15%‘%02% 3%% 9@ 56 (m 2H). EXAWPLE 85 2 2

D nethyl -4 (6-nitro-pyridin-3-vl)-piperazine-I-carboxylic acid tert-butyl
ester 25 5-Brono-2-nitropyridi W@g 52.6 mmol ), tetra-n-butyl
ammdfi um i odi de (0.97 g, 02.63 di et hyl - pi perazi ne (6.60 g, B
57.8 mml ) and potassium carbonate (8.00 .9, 57 .8 5 m xed in
DVBO ( 5@-ivilopdiityl-Smeethyl-hd-pipgne LRYnidR ] ours. The
reaction_m xtur.e.was poured onto I ce chips (apprOX| mately 200 ) then
extractmmporonet hane (6 x 75 30 m.). The conbi ned organi cs were

dri ed over MSRL(8HRIdpRAYDSHethyl - bﬁo-mt(ﬁhﬁirﬂ—pifﬁﬂo{z(mﬁlpyﬁﬁﬂﬁﬂszim ved in
et hanol . The ethanol” was evaporat ed to give 6-acetyl - %gl B%Eyl 2- (5-
[ 1, 4] di amjxe)-pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester (0

ny i B el Rl R R e AN T B R

NVR (40 Q&@Q@m&é&&nﬁ imixeakd waﬁstﬂﬁad(f&r2ﬂhﬂ& Hdcﬁﬁor(aiz I\ll-lﬁ]
7.78-7. m 2H), 5 5.88-5.80 (m 1), 3.80-3.77 (m SH 5 (br,
3H), 3. 1®ag bided2hjl stigingavgssontinged for bihours. The solvent was rem ved to g1v

8-cyclopentyl-S—methyl-Z-(S—p1peraz1n-4—yl-pyridin-Z-ylarmno)-SH-pyndo[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,J = 29Hz, 1H),791(d,]) =
9.3 Hz, 1H), 7.78 (d; J=93 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-Dimethyl-4-(6-nitro-pyridin-3-yD-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



(s, 3H), 2.49-2.18 (m 2H), 2.12-2.10 (m 2H), 1.93 (br, ?1Q)JUL1m§1 78
.~ (m 2H), 1.61- 1.58 (m 2H): Anal. Calc'd for C25H3IN702, 2.80 HCI, 0. 45
- C3H302: C, 53.35; H, 6.25; N, 16.25gsound: C, 52.96; H 6.62; N 15.95.
EXAVPLE 82 ' 0 6

Toin 7 ginsSedgteteicl: ThE dbadl it e Reyy B ciopetieafo.cl puri m

[2 3- d] pgﬁ uml%cgsaﬁojn yridfe9D Imuna).ﬁ&iethm}} [Bﬁdlmmmﬂm-7MBOX| de (92
wer€ “Susp ended in N2- ur t ol ) this

s pons! adsablosidgest EUtmayfbIG Gimsl). NS (BPCIS 43,463 (M1, T00); 1 NMR

e R i AU A, 2

o i

concent r q eginupdor? IRGHCR), 20095 IﬁzHﬁhB%mth{)?ﬂc&iuhVSvmsZH) 1.61-
chr omat ogrﬂed on (Eﬂ el ]lsﬁj(lrn with a 20 %Eadl ent of 40%to 100%

et hyl acdti® (@, |2H)hAna]n€alc chQA&‘asIg}de yi0dpeh 5 UHaRr: iy, 33.35: H

2- (pyridin-2- 0 p ni n- 7- one was obtained as a
solid (462 ﬁwﬁh%gﬁ%?ﬂ Nﬁrér@% %ém y%%ag) 8.84 (s, 111), 8.35-8.32
(m 2H), 8.21 (bs, 11-1), 7. 75 7.71 (in, 1H) 7.03-7.01 (m 111),
5.89-5.85 (m 1H), 2.54 (s, 3H), 237&%83 2.03-2.08 (m 2H),
1.92-1.87 (in, 2H), 173167(m APCI)Cachfor 25 MHH:
363.2, Found: 364.1. Purity by HPLC = 92% EXAMPLE 83

4-[6° (18 GVvAtaylerytlopentyt Sipethyl din-2-ylamino)-8H-pyrido[2,3-d
8- di hydr 0- oyddo][ 2. 3-dl oyri m di n- 2-yl am no) -

pyri di n- 3§09 - ni nerazi ne-1-carboxylic acid tent-butyl ester
gocvcl(gngty' -62Ag§{yf3§-ar§w §§9Mbpé1‘tﬂe$ ek nyB Iy riddqh 2-BpsiigydinT-ctien- 7- one
4- (6- am o9y 068 fyd]) ampd q@dnanmebutomiclﬁ%&mg; Q9% manalkwere2 0 JUL 2006 r

br ovi do. nepenedhigdvs griasd e Gank Tedis ée%%ﬁ%%ﬁﬁﬁ?cﬁﬁ%goﬁ‘ﬁ o Lat o e
provi de ¥ t hane
G-t AR t°pma.<2§‘%@rﬂlﬁﬁf*’%&f}’ﬂdﬂ‘?ﬂc@%@ $GpRdhin) O mhanor el

hours, nEIRAS (348hHE, 04 hmal)c AHeqewtion (i &ag pnrged WithGugomdnd thes added and

the mixture was brought to reflux for 3 hours., The re
reaction was heatgd at 70 °C overnight. The reaction mixture was 3‘ (f tec? with ether

iminin-

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-(§-Cvc]opentleS-methvl-7-ox0-7.S-dihydro-pyridon.3-d]nvrimidin-2-vlamjno)-

pyridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester
8-Cyclopentyl-2-methanesulfinyl-5-methyl-8H-pyrido(2,3-d]pyrimidin-7-one
30 --{0.40 g, 1.37 mmol) and 4-(6-amino-pyridin-3-yl)-piperazine-1-carboxylic acid tert-
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n1xture was then cooled to roomtenperature and diluted w
. dichloronmethane (100 nlL) and washed with water (1 x 100 n{) The organic
- layer was then dried over MSOH, fil8fered, and the solvent evaporated to
yield 2,2-dinmethyl-4-(6-nitro-pyridin- 3-yl)-piperazine-I|-carboxylic acid

tert but ohé ﬁhal&j de flVR S (400
%}1 ‘?Jr%v t?gal%h Q{datﬂg?elﬁﬂhin% sbivént9 deth comde ﬁi)prow i 7( 40

( dd, J —o?an%e sSlid) "Figis sdlid) wasdissolyedin ﬁil;ﬁ)qromeéﬂnf( 61@0 IEIH)tO VihldB (s, 9H),
1.43 (s,

4- (6- Ani maHéxjpmmer{J@.ﬁmg) 143 xek. 405 o) jand AisierrRatyl dicarbepage (13- &&i d
-tert-but ster

2, 2-Di me hy}ﬁrﬁmf’% e ? deSylA ﬁ(fr I N- -y more delrt%rzf-brq ldlc(?g)rotl)]ggsy(ﬁlscg'egﬁj

ten- byty'm:ﬁél&lm ﬁddéd%d@ﬁe fhixtdr \5asrBT6|!1@ht m&ﬂdxfa@h@ﬂm'ﬁha}ﬁcﬂdmo m) to
-whi ch Raney Ni ckel 8 g) was added. The reaction m xture was ﬁgaken

under a hysnogeas ﬂnemscpihetcerooos@nwgta)um end dilyied with dighdoremethape {1

4 (6 am A g sehedyf prerdl A R0 TEARPRICRES 48 et i g

t t - but 0 WHz,
28r CDclfs %ﬁ%‘gﬁ tg@a ﬁ]dﬁgé P&]@erﬁ%lvhl_gbrﬁlé&t(%)@eﬂ2§ﬂn§et?@l-4—(6‘-|nm°@ﬁldrﬂ-0’ Mz,

(d, J = 8- bipcrazﬂ:bl)l-céib@@l(crmld%m buBylb&e(marQCH)ﬂ;ngS@Q (Q$91g|-§421 48 (s,
OH), 1.43 S; EXAVPLE 87 4.1=29Hz 1H
4- [61@6 gp)onﬁ@'?&%&(@&é\%l}b CHC A y] 5963 Hz, 1H), 7.97 ( z, 1H),

2. i mut g O 2o O T o 1 28] 3 48h 18 (6 B e, oD

6- Br onp- 8- cycl opent yl - 2- met hanesul fi nyl - 5- met hyl - 8H— pyri do[ 2, 3-

dl pyrimdin-7-one (1.0 g, 2.70 Wﬂ%
4-(6-am no-pyridin-3-yl)-2,2-di 8‘[9era2|ne 1-carboxylic acid

tert-butyl ester (1,14 g, 3. 73 rrm)l) Were heated to re I |n toI uene
(10 nm.) td mine-pyridin-3Hd)-2 2-dimethyl-piperazing- 1.8 §riz

hnd’ washed. on 2cPHRe Y EEER t@é ﬁ#‘? ﬁlﬁé’ﬁ?fm%ﬁté’?@*%d’*"‘“‘w atton
4- [6156 Qﬁﬁmﬂ%ﬁ(yﬂbgﬂﬁﬁﬂd wik- mmeuﬂmmwmla@@@mmﬂey Nickel

0xo0- 7, 8-di hydr o-pyrido[ 2, 3-d] pyrimdin | am no) - pyri din 2, 2-di et
hyl - pi péﬁ&@)msmg P@%IOH@UEW%W@SHI?X u’@?(érhyﬁéog&“&%?@%l#r&m-gray

solid (0. (s, 1H), 8.91
(5, 1H). <§3g§9{°a%9m a1 g @%ﬂ%‘“%%@ié‘ﬂg?ﬂ‘ 726 (dd,
=3.2 9 e3a1k§‘atec1{’c9 g1v§43(8-a€1§no d1n53 ?ﬁ Xﬁﬁln&tﬁﬂ)plp&aﬁﬁe-(lmaﬂﬁbd)dlc 3.37 (m
4H) 2.54 (s, 3H, 2.15 (m 2 4 (m 2H),,1 "}21\%1153(”‘
2H), 1. 3%cidgerrduyl esteBs g purpRl-sphd (11 26 g, 84 5%). H NMR d (400
20 CDCl)7.63(d,J=24Hz, 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-cvclopentyl-5-methyl-7-0x0-7.8-dihydro-pyridol2,3-d]pyrimidin-2-

viamino)-pyridin-3-v1]-2.2-dimethyl-piperazine-1-carboxylic acid tert-butyl ester

25 6-Bromo-8-cyclopentyl-2-methanesulfinyl-5-methyl-8H-pynido[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 rerz-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-
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EXAMPLE 88 6 Bronp-8-cycl opentyl-2-f5-(3
3-di net hyl - pi perazin-1-yl)-pyridin-2-ylan nol -5-
met hyl - 8H Qyrido[ 2, 3dl pyrim din-7-agg- 10
4-16- (6-Bronp-8-cycl opent yl - 5- net hyl - 7- oxo- 7, 8 di hydro pyrido[ 2, 3-

P A5 R St e B S s car o
di chlor Ogﬁ)rkh Xﬂﬁ‘z {-BarbbaylicQuciVesrtbutyl ebtel6d a (&K M‘:@wm@myadlﬂéco 52fdg 138

resultin ture was stlrred at roomtenperature for 2 hours. This
moxture v@s 'HOMMERS (400adHanbMA0-dgeuo6 (s, B}, 893r(s. 11010298 (dik= ddHahen 15

0 VoL 2l b 5, T B T, © e

6-b . | |
pyr |r d gHiyiﬁfﬁBﬁlﬁ %é?ﬁ%ﬂ Qé?—l— pyrg‘d?%]?)zl ZSJRGK?ISQ% r%n%‘?l(nry 2@né 7 (orflr’ ochl ori de
| t 4 5 %. 'HNVR S (400 Mz, DMSO- d6
3?32 ?S Q%ﬁséewmj(u 9(@% 19351575}1&} /Q: 2.7 Hz, 1(H), 7.83 (d, J :)9.3
Hz, 1 H), 7.26 (m 1 H), 589(m1H) 20 3.34 (m 2H), 3.23 (m 4H),

2.58 (s, 3H), 2.14 (m 2H) 1.91 177(m 2H), 1.57 (m 2H),
1.38 (s, 6H). EXAWPLE 89 4- f.6 opentvl (1 ethox '

-

2 yl am ng eH S 7 ;

25 butyl _e -7-

4- [GU(%- e%@rsgi-g%(?%%%%_? 0X0 8- di hydr o-pyri do[ 2, 3-

d] pyrd mi di n- 245{I6ethrommo|dycycdlmpmt}4—35Hpethy127@mﬁtaﬂfllhy%io [%% | - carboxylic

acid ter-1- butyl er (O.

et r akt sELmFINENyH BIRTSpN PERRP Mkt 2rih pe OB Peyazing Tegarbomie Fod e

tributyl pll gs& ¥051 /g b3 M}?%@ﬂk&l@ﬁn%ncmﬁﬁemé 13 ¥2)) o Whiclli ssol ved
RB né oug

in tol ue sl o t toreflux for 1 hour. The sol vent
was 56 -8N H@Zl-@ﬂhﬂz@ﬂﬁ addabmdaherhsalmdg tnstuscowatistieed at eefing taspesaiuien

dlchlororrethane m.), and purified b SI|IC el .c mat ogr a to give
4-{6- [8- l@ﬂ)@ﬁtlﬂlls gu(tyreewwcwmcg/a@ Fc? l forrib%ays, 1&asptﬂ¥n

OX > ; i ar{gf %1@%&3 np)’f\rl H%ij:lrﬂysrutﬂgh q} Rsodi ehipetafRt fi)s halird- Bhevdolvent

o] peraz ne-"1-car Ic acid tert-butyl ester as a
yel low. sk mm&awgngﬁmnﬁ:-%yclopmsylw -8, 3-dinethytpipedmdn-3)ylB. 73 (s

715 ?mlgmilh ﬁsybw%S TF&hyilﬁf*w flﬁ*ilm@'.%dalﬁ?'ovW§fﬂﬁ?‘ﬂ%“?°d%a?‘fS:’
a yellow solid (0.035 g, 71.4 %). 'H NMR § (400 MHz, DMSO-ds) 9.32 (5, 2H), 8.98
(s, 1H), 8.04 (d,J = 2.7 Hz, 1H), 7.83 (d,] = 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-Cvyclopentyl-6-(1-ethox y-vinyl)-5-methyl-7-0x0-7.8-dihydro-pvyrido{2.3-

dlpvrimidin-2-vlaminol-pyridin-3-yl}-2.2-dimethy]-piperazine-1-carboxvlic acid ter:-

25  butyl ester
4-[6~(6-Bromo-8-cyclopentyl-5-methyl-7-oxo-7,8-dihydro-pyrido[2,3-

d]pyrimidin-2—y]amino)-pyridin-S-y]]—Z,2-dimethy1—piperazine-1—carboxy]ic 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 mL) and slowly brought to reflux for 1 hour. The solvent was



2.4 Hz, 1H), 3.93 (q, J = 7.1 Hz, 2H), 3.80 (m 2H), 3.38 (m 21&f,Jub. 86
(s, 2H), 2.41 (3% 3H), 2.35 (m 2H), 2.06 (m 2H), 1.85 (m 2H), 1.64
- (in, 2H), 1.49 (s, 9H), 1.45 (s, 6H9- 1.36 (t, J = 7.1 H, 3H). "10
EXAMPLE 90 6-Acetyl -8-cy looentyl-2-[5-(3 _

3 g‘ﬁ ko8 ad i P\ﬁ'v)ssl?&riésﬂma%n HicRBSRbthine (Bhhy hndBiriBeditgof 2

6- [ 8- Oy gllna Ime(@@hlmwmw -J8-Syciptentyl-67(1eothoxy- gingl)iSymeidyl-7-

P B e R b TS 52
. hyl

oo g AT o At B b R S 9,
B T L

acetyl §dCl £ REPHER! M), 2-1B5(m(3H SOBUT(&I]W{) @JSNdaTZ*MHz/HH)p‘?ﬂSéﬂ d=2-yl am no
1-5 20 met hyl - 8H pyr’ do[ 2 rimdin-7-one hyd B'gg %_Dsgiasa

yel | ow <4 Ha, 18), 828 (g9 -§81 IﬂZP 1), 3130%2@ 34%(%-@% Hs (s,

2 8.93 ,

7.64 (m\S 1 1) S, 214)
"5a (A 285, OHY. 39§ Dy 185 3 11*%4 oh A% s
238(56}9":%’36%2 1§H232_b,m 2.18 (m 2H), 1.85 (m 2H), 1.73 (m 2H),
1.54 6H). M5 (APClI) Calc'd for MrH 476.3. Found:

476.1. 25 Anal. Cal c d for C26|—133N702 4.38 HCl: C, 49.16; H 5.93; N,

15.43. Found; C, 49.55; H, 6.8 é®- EXAWPLE 91
4- ( 8-"Am no- pvr|d|n3vl) 2 6-di methvl-o] perazine-1 - carboxyllc acid
0 ).

ten-butyl ester 5-Bra )
tetra- n%@&&%—?ﬂ%ﬂ! P ortr G LR PH A '

2, 6- di g}, - iy d{;ﬁmﬁgdﬂﬂé&G mml) and 2 0 JUL 2006 -90

pot assi mnac{e’tlr%g ”."emr(ztrs?w g, 538.6 mmol) were mxed in DMSO (50 nmL). The

reaction m xt@ﬂé[Mch@m@H&(b—eﬂ@xE vinyl)-3-mpeshiyls7-pyo-AiS-dilydome t he

reacti on was | et TLC r.ea 1,on e was diluted
with di mp%ﬁﬁg}wﬁ%é @d’mﬁ%%ﬂ{g& ﬂé"?ﬁ%ﬁﬁe conbi ned
or g Csca%rxﬁ S'Eaﬁﬁqex@\sﬁ{yl paa0 ,406 gt 0%68 E&ﬁmeag dsRblved estRylraeemeed by
filtration and remar'ning sol vénts were concentrated to _provi de an
or ange SQ0inL) abidi6NHCH (0 was) aiid stokd elcroom teinpeitabire fenthhowss. The

solvent was evaporated to give a yellow solid, which was dried in a vacuum oven for

5 hours at 50 °C. The solid was triturated with EtOH (20 mL) and filtered to give 6-

écetyl-B-cyclopentyl-2—[5-(3,3-dimethy1-piperazin-l—y])—pyridin-Z-y]amino]-S-

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-ds) 9.15 (s, 2H), 8.93 (s, 1H), 8.04 (d,J =
3.2 Hz, 1H), 7.82 (d, J =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.

25  Anal. Calc’d for CpeH33N70; 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-vy])-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




(150 nl) to which triethylanine (10.8 g, 14.8 ni, 1082nqmml- R85
di-tert-butyl dicarbonate (13.95 g, 63.9 mmol) were added. The reaction
m xture was heated to reflux for 3 | rs then cooled to roomtenperature
and diluted'w th dichl oronet hane 10 00 m.) and washed with water (1 x

sol vent poassimtatonye JH3Da S saphretsorined W MRy BhL). 1F 67, 20¢ 11
di ssol ved I{j? Ih{]_‘lg(t\(ll%%ﬂsrq"%( mied tg@g@ba%ﬁgaﬁrg\b wch(tgngﬁegéacﬁ@ﬁ“aglded The

reacti on'f" en under rogen at nosphere (50 psi) for 4

hours. ThgmpRai VEC analysise Thy eiction ﬁnﬂmmaﬂasmlniutednwdﬂtdlehlsmmmc
evapor at ed Po gi've a crude Qur ple 15 solid. This sol |§I E\ﬁi wi' §d ed by
chr omat ogn@phshediwith waten(3 1 78y The spmbued STEFNIFE were dried over VS,

6- di 2, 6-di ngt h d
{or t-bur P panc saiswess PmPRetbh HiyaPoP Slrhe AERinhRORANS e €100 e,
cDa 3) :7 §g§: &Eatcﬁﬂ tcﬂgr%vi%e'ﬂ% O(Qng'é)slt_)bd 7Tl-41§ s&]ﬂﬂwaslcll_ll)sso?vc‘ﬂ 116 gl:3(‘31(1;:3@I;n‘fi,t]txh’f)t',4 2 51
7 Hz mgmn,) #ivlish tlﬁ?&thylamnﬁ?\]()ﬂ,g,J481ﬂ.808|znmal)i)and doreRDNALE 92
6- ( 6- Br ono- }Z/cl opent%/I - 5- et hyl
i

él nyar dwpshom[(m %5 BT 045 ) Mere adgfd ol BoeaHan TiAfarg wis heased to
o- Br ono- FEUGdPES B o Rl YT it R g R ictjcropeghane

d] py{o M ¢igtr hEPAR W&sh@d Smch.le@r (o100 Lyl The organic layer was then dned
4- (6-am no-pyridin-3-yl)-2,6-di nethyl 25 piperazine-| - cargﬁxyl ic acid

tert-but Werd\dg&@. (f fltenedl apd IBC STSVWVQPW@OH@%W@H ofznge 8, ,d hejorangg| yene

10 m) f 16 t
gerrper;t éﬁ(’)]réd‘é{ Veﬁ'rlﬂgqﬂs @pénll?ﬁg ﬁ%}uﬁ%ﬁwlgﬁag#?géﬁ 9,,35 g@dgpl I'tFfation
and was hg&c%h nﬁﬂﬁref\k'ﬁr!ﬁhkéﬂ drfdlet Qh n(a?mésélﬁréﬂéh psi) fert 4 Bours. The
4-[6- (6-brono-8-cycl opentyl -5-neth - 0x0-7, 8-di hydr o- pyr.i

dof 2, 3- d};aylystrwakl mem2ved hyrﬁnm)tmpyamddhﬂs@vw pvaposated maﬁlwya ciyige purple

(0" 6B g ool B sphe iy ik tyadeompgerecny Sy i viy Yl s g, 51 9

8.8 e, %mn%ﬁd@ﬂi% gva) f62d191eﬂ+§|1—p§539§me9ﬂ-c§‘b3x%,acﬂdjteﬂr)but e3@r b, J =

(d
11
4-
8-
6-

2.7, 8.8 SH), 3.30 (m 2H) . 2.93 (dd, J
- 44 Lpuieicio 362 86.7(%). Wswqmﬂzzepaamz«w Dz, 8O (m
E;H)Broml) 208y by 8510, U8, €51 10, Y=%s 1, 11, 2.5 8 5, 4 ¥, HHMLE 93 3

o308, gt b - am

20 EXAMPLE 92

4-16-(6-Bromo-8-cvclopentyl-5-methyl-7-oxo-7,8-dihydro-pyrido{2,3-d]pyrimidin-2-

vlamino)-pyridin-3-v1]-2,6-dimethyl-piperazine-1-carboxvlic acid tert-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-
oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)-pyridin-3-yl]-2,6-dimethyl-

30  piperazine-1-carboxylic acid zerr-butyl ester as a dark brown-gray solid (0.620 g, 37.6
%). '"H NMR & (400 MHz, CDCls) 8.79 (s, 1H), 8.23 (d, ] =8.8 Hz, 1H), 7.99 (d, ] =



4-[6-(6-BronD-8-cycIopentyl-5-nethy|-7-oxo-7,8-dihydro?gafuﬂbﬁgp%-

. d] pyri mdin-2-yl am no) - pyri di n- 3- yI] 2, 6-dinethvl-piperazin-IJcarboxyIic
- acid tert- butyl ester (0.051 g, 0gg. ol ) was dissolved in

di chl oronet hane (3 nL) to which 110 N HO (2 nL) was added and the

t t d at f h
Z‘Oﬁczﬁfrﬁ?é@?aiaéfim&ge 200 SR 50 08 1A, MR R, RS SOTRERNE, "
N HO (2 gh)@%rjd: R 1 P82 281, g@;;eig@%ezﬁpaﬁ (BROHY, 1.89ensZH) ent

was reno

6- br ono- B8\, mmtw (529135 (33, (@; Y68 Hy) 6H). per azin-1 -yl ) -

.pyridin-2- yI am no] - 5- net hyl - 8H pyri do[ 2, 3-d] pyrlmdln 7-one hydrochl ori de
salt as 15 a yeIIow solid (0.039 g, 7.4 %9. "H NVWR S (400 MHz, DVMSO d6)
9.51 (m 1H), 9.02 (m 113), 8. %41\511)]_3@3, 8.07 (s, 1H), 7.83 (s, 211),
.5.90 (in, 1H), 3.85 (d, J—llZﬁHz 335(m2H) 276(dd 3 =
12.0,_12.0 Hz 2H), . 2. i¢

2H) 51 56 Bremo=8-c 0"-, L =Xi L - .
Cycl opent - h W 7135Ehyl 7 0x0-7 8-di hydr o- uyri dof 2, 3-

dl pyrim kh -8 Qpxs %‘%_T}'Z 6- di net hvl - pi perazin-1I - carboxyl I C
acid tert- bu1‘4;{5 (QS,Bramo-S—cyclopenty] S-methyl -7-ox0-7,8-dihydro-pyrido[2,3-

4-[ 6- (6- Bronp- cl opentyl o: 7, 8-di hy. dro

d} pyri mi d]pﬁlzn9ijna¥rt’hﬁym‘1)yﬂ}’“dlﬂ13 17%]6 cgmgﬁ'na} H’@PWWC’ P‘g’éﬁlﬁ%ﬁ Car boxyI ic -
acid ten; t Rt thanc 3 mL) to which

tetraki sP?tr ?E"ﬁ n‘@%ﬁ?g% n%ﬁé?ﬁ%ﬁfiﬁﬁﬁﬁ?@i% (:)rom.e 88 r(n"ml )) and

tribigyl 2(NHel f(@i&ﬁ,)\##a@ﬁﬂdcdsﬁxﬂﬁhaﬁﬁxt@& wasqstggedm n@mnemsa)ermneéor i ssol ved

in toluene (4 nL.) and slowy brought to r ‘{qu fo & The sol vent

was evahourat GHisamicturhwas eprcentraigd $aG Rl ‘Hsﬁlf% % %’ﬁe’? I‘V&ﬁéh ('8 mL). This
| ut I

ZO { g '[ g” Q@F%ﬁ%‘ﬁﬂ N 61?(;‘11& x"f@%“%?l"f F@Jgﬁ’{@ﬁﬂe&{r&@% 4 Roufts.V e solvent

5- et hyl 37;1 ORoveddo Ve benity8-coelbpentyldl-i5-(3, Svddnethﬂ-mpmnd}ylbyrl di n- 3-yl
}-2,6 2 EUL 2006 - 92 di met hyl - pi perazj ne-| - ca boxyl Cb&&tﬁ but yl
ester as parigiatd-glaming )i mety? 85-pyrids]2.9-d]pyrimidip- é‘%@ﬁ@ 13)

ﬁzf‘% aw”inweaa&é&géﬁ P57 Ty B3 st it 5 = %7,

’ gdquﬁn G, €5 ¢, 3% %j(s, iﬂg PeF(H i, 390 (190, 165 (@ 1> BLB iz,

11 2.41
(s 3H) Hy, 3),(3135 @h)2H)22.06 mdnl-m.moswﬁhﬁﬁis 3@6?51‘tfﬁ1 2!@ 1.48

(s. 99, 92 (m,(2H) 1"?"}(m,21§) l(srp(n?,% Fﬁ(@%PLJE 62 Hz, 6H).

EXAMPLE %4

0 4-16-18-Cyclopentyl-6-(1-ethoxy-viny}-S-methy}-7-oxo-7.8-dihydro-pyrido[2.3-
dlpyrimidin-2-vlamino}-pyridin-3-yl1-2.6-dimethyl-piperazine-1 -carboxylic acid tert-
butyl ester

4-[6-(6-Bromo-8-cyclopentyl-5-methyl-7-0xo0-7, 8-dihydro-pyrido(2,3-
d}pyrimidin-2-ylamino)-pyridin-3-y1]-2,6-dimethyl- plperazme-l-carboxyhc 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-yclopentyi-6-(1-ethoxy-vinyl)-
30 5—methy1-7-oxo-7,B-dihydro-pyrido[2,3-d]pyrimidin-2—y1amino]—pyridin-3-yl}-2,6-
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6 Acety] 8 cyclopentyl-2-[5-(3
5-di net hyl - pi perazin-1-yl)-pyridin-2-ylam nol -5- nethyl-8H pvrido[ 2
3-dl pvrimdin-7-one 10 -92-
4-{6-[ 8- Cycl opentyl - 6- (] -ethoxy-vinyl)-5-nmethyl-7-oxo-7, 8-di hydro-
yr i dof %%p&s@%ﬂeﬂr gar\’;iaf’ymcrhgt @Mrﬂu@yl @stdr 3 a yellow solid (0.275 g, 61.9

-2, 2-di I'perazi ne- carboxylic acid tert-butyl ester (0.250 g,
o 414 1 Eﬁss,gdjmqlz iaDCl) s;mcsr,mﬁwmd 18 9 Mz HWB06Ks,2 N HCl i'n
her (3 nL

di et hyl was added and the xture was stirred aj, room

t enper atiiH)e 8/00r(d,U6= BGLHs, | Hihe33 (dds dm2. Wgﬁaﬂé} 20dm 3 AS ¥eIFo1 i d was

2;2?%2&?&3‘”%%553 AT 33 a3a, T8 SS9 L% Sy 3R e,
Y1) LA e :‘32 %Pai} %d"cah J‘Sel [ohl’b}fﬁa}x?yﬂﬂg[ ?H?deﬂomi i2H) .06 fmone

hydr hI or W SO 0.12 /(). HNWR S (400
Mz, 7)d@)859(n52}1)n1 ﬁsehih,m} 0.4, 9Hjl)148(QEHO,sl 369,98, 08 (d, 3 = 2.7
Hz, Hz, 114), 7.78 (m 1H), 5.80 (m 1H), 3.35 (d,

J=11520Hz 214)335(m2H) 2.75 (dd, J = 12.2, 2H), 2.40 (s,
3H), 2.30 (s, 3H), 2.19 (m 2HpxAMBAH®S 2H, 1.76 (m 2H), 1.57 (m
2H), 1.29 (d, J = 6 6 Hz, 6H). M (APCI) M++1: Calc'd, 476.3, Found
476.1. Anal . Cg f oy 1G C : 2:;)’5 H,
6.28, N,2=pgtyg e 5A . . 5
4- 6N|t Bl L SBrormantro ridine (5.14 g, 25.3
( ]Jr’] h ]Vg]”]' f/ié %%We (0. 467 1. Zgymml(% gTDI’phO?I ne
(2 413) g, 27. %mBﬁwfoqbepnyi-éékﬁeﬂmymmhéﬂ@m - Boxo-¢8-dhydonmol ) were :
m xed in DMSO (50 ni). e.reaction S 80 Cfor 15
hour s. mldoé%émdﬂmwﬂm-g yiamyg Wqﬂqéa’tlﬁn&%hg%eﬁw p;ﬁ%zﬂr%e and the solids
30 remved QXL LLjial aR) 380256300814 héiahas asolvasined Wi th water,

then the® en 06 -93 &Vaporated. The residue was then
triturat da@'h]wdnﬁbtﬁarﬂl (8 dIorto mmwlﬂékmrth@hy‘h ethar(3 mly)ovasragdedrnd the

| b e bR 3R PGt 29,

or pi 1 g 9 soff et Predi Bapel €, f°?2;‘%°‘“‘£“§‘§3?? Sy T or phol i ne

(2.86 g,cykfopé gmzl[)s (g@sdlmeawpxpechmml-yl}ﬁr(dme -ythminoi-§-mgthyrHkaney Ni ckel
a

1. 03 d Th h
( O o3 dTpyrimidin-J one hydrochlonide salt 4& & yellow solid (0.120 g, 381 %).

'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, ] = 9.3 Hz, 1H), 7.78 (m, 1H), 5.80 (m, 1H),335(d,J1=11.5

20 Hz, 2H), 3.35 (m, 2H), 2.75 (dd, ] = 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, } = 6.6 Hz, 6H). MS (APCD);
M*+1: Calc’d, 476.3, Found 476.1. Anal. Calc’d for C26H33N70, 2.70 HCI, 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-y])-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



shaken under a hydrogen atnosphere (50 psi) for 4 hours. The cat al%tjuk/\éﬂsﬂﬁ
. renoved O by filtration and the sol vent evaporated to give

- 5-m)rphol in-4-yl-pyridin-2-ylam ne ag3- a purple solid (1.91 g, 78.0 9.

"H NVR 8 (400 MHz, CDC13) 7.76 (d, J = 2.0 Hz, 1H), 7.16 (dd, J = 2.7,

5.8 12 byl CniSpeidue s Bl i i B e B

- met hy-2- (D5 Bﬁﬁéﬁ%lﬂ?tré-pyhdinﬂ yirorphollirerdsiboywBheedissr(2 9612 54.8 %).
3- deyrlman 7-0n

6- Br on- BIM}ycﬁl(q;@&MHd CDgt 1261wl ), AA7-8, e 21z diDpY § & 3 =33-2:

-d] pyrimdin-7-on ) and

5- nor phof 3z -1y1), %é?(l&.ﬁﬂblyﬁ%mmg)(o. 668 g, 3.73 mmol) were heated to
reflux in toluene (10 nL) for 16 hours. The reaction ,)20 m xture was
.cooled to roomtenperature and the preci pltate t hat forrred was col |l ected
by figtration and washed on the EXAMPLESh tol uene (3 x 10 mL). The
solid obtained was refl uxed in et hyl acetate (15 nm.), cool ed and

filter Edqtp,go MBn-8-\ARRRimB2-ylamine _

e e s, mé‘ e marshgriog i e b s Shegh Y :N%[RZS"’
400 25 MAz J =
0 Th 1 pb ik whichydrey pichel (o3 £ Ms aé’dgea Jrg {%vo%‘ﬁ%m% i (o

| 3.8 Ydls. Phed a2rdmoed10
2?1) g%a(}‘?}' Uﬂ‘;‘%ﬁ) ﬂd;‘%ﬁ%&?}’m&s%ﬂ fJoIf 4ZUUb 94 E;Z%()gEVE Irémo (m
6pm)e nby H’ﬂtﬁatgoh -t MWgolwnanPo&tsrhtorglve i-H(CEPTFﬁimp‘hd}'PW‘iln;zl‘Yléch(ﬂsn 2-yl a
)- 8H pyrido[2 3-

. Eono- e i S L) ARG GRS 20 -
A T

tributyl ﬂﬁ:} ﬂdggﬁygrﬁ)vgrml(h - gHannane (0.336 g, O. 932 mml) vvere d| ssol ved

in toluene (4 slowy brought to reflux for 3 hours. The reaction
m xt ure was purlfled by silica gel chronmatography to give

8- cycl opentyl - 6- (1- et hoxy-vi nyl ) £AMPhE 982- ( 5- nor phol in 10
4-y| - pyridi n 2- yI am no) - 8H pyrido[ 2, 3-d] pyrim din-7-one as a yellow solid

Loy 118 Ss-miptios @aouéﬂrwbﬁn%n{vi‘QQs%Bmha}@@ﬂ%nam%y(mnatgﬁ- 8.83 (s,

mmdo[Z 3- d’lnvnnndm-’l—one
6-Bromo-8-cyclopenty1—2-methanesu1ﬁny]-S—mcthyl-SH-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 refiux in toluene (10 mL) for 16 hours. The reaction

)20  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-meﬂlyl-Z-(S—morpholin—4—y]-pyridin—Z-ylamino)-SH—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, I = 9.0 Hz, 1H), 8.02 (d, J = 2.7 Hz, 1H), 7.97 (s,
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).



90 JUL ZUb
Hz, 1 H, 7.86 (d, J = 3 Hz, 1 H),
5,79 (m 1 H), 4.42 (
(g, J = 6.8 Hz, 2H), 3.
2H), 1.85 (m 2H), 1.7
100 6 Acetyl 8
cycl oivht yl - 5- net hyl _2- (5- noMhol WI]"Ep%?rldl n-2-yl am no) 8H pyr|d0f2
3- deyrlmdln 7-one
; bpé

9.0 Hz, 1 H), 7.44 (dd, J = 3.2, 9.
, J =20H, IH, 401 (d, J =20 H, 111), 3,79
72 (m 4H), . 509 (m 4H), 2.34 (s, 3H), 2.17 (m
1 (m 2H)), 5 (m 2H), 15 1.21 (m 3H). EXAMPLE

1.03 rrrml) was
2 N Ha |n diethyl ether (3 nlL) was

added an th It ' t i bFoRelink- irepphinghole for 4
hours. Then, & ﬁ?én@?gﬁéﬂmﬁw@t%@dge?hw et heyr]i? 2 ) “was rded and
the p§i xtg8H-@y M@(ﬁ{zgtd]pyﬁﬁhdimﬂ ane (2680 g @62 mmid),hours. The reaction m xture

was diluted with dichl oronethane and aqueou ers were

separ at edrdﬂﬁtrtmﬂﬂpb@ﬁﬁh@ﬂpéy@mmg 08¢ %e@f%f/ mmqéxg%‘gaco%“'rwaé?’& and t he
ol vent e or at ed | | tallized

fS ro\r/n a rﬁ“)éf F‘é‘m&“er@@éﬁ (?9322[%%? géggt%a és&gﬁ%ﬂgﬁogﬁhé& a'é‘?lggw gi veI é

acetyl - rgd%ﬁl%)?cﬁuxlfo& m@m&eé&:dﬁthﬁb iwas gunfiedyy siticngd- y| am no) - 8H-
pyri do[ -d| pyrimdin-7-one as adi;ellowsolld (0.280 60.799. M

(APCl ) ; cmﬁatog@pmﬁtocglm 8-¢yeopentfeutidethagy-pinyIhd- NWYE??(ZG@DWIIH DVBO- d6)

(40103 a-yl dyrics 3 VminobFH myriggtd amiia- ont 5 oo wlidfyad s, 5 ™
T a7 (mos MR Lo MRE S R S 6 AT B A A B e o 2t |

1, 3" ] bi gys 1886 7d,I-5.0M2; ZHNIR4400Md| ) €312 9(3HA 1H), £ 75tmi JE), 8t a- n- but y!
gﬁémgégggéfihd&zmiﬂé?(éx z%ngmg%)é's sy b anéﬁﬁﬂnb%%@fg EBT“ ).

m xture %\Qﬂ}ﬂﬂfﬁp g&%m%ﬁ’)v?mfg at e (glﬁ&?% fgb@{g :F he (\E/Iglq&t)rre was

redyged {9 fgMIYE ethyl acetate, the remmining solution was diluted °, 10
wi th water {50 m.). A precipitate inmmediately formed and was col | ect ed by
f||trat|on and washed on the funnel with water to provide
6'-nitro-3,4,5,6-tetrahydro-2H gx AMPLE 100

6-Acetyl-8-cyclopentyl-5-methyl-2-( 5.morpholin-4-vl-pyridin-2-ylamino)-8H-

pyrido[2,3-d]pyrimidin-7-one
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 (0.490 g, 1.03 mmol) was dissolved in
dichloromethane (5 mL). 2 N HC] 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  NaHCOs. The layers were separated and the organic layer was dried over MgSO,,
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-
acetyl-S-cyc]opentyl-ﬁ—methyl—z-(5-morpholin—4-y]-pyﬁdin-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 8 (400 MHz, DMSO-dg) 8.79 (s, 1H), 8.17 (d, J
= 9,0 Hz, 1H), 8.02 (d, ] = 2.7 Hz, 1H), 7.31 (dd, J = 2.9, 9.0 Hz, 1H), 5.86 (m, 1H),



. 20 JUL 2[105
"] bi pyridinyl as an orange - brown solid (4.90 g, 85.7 %.

o [1,3

. (400 MHz, CDC13) 7.76 (s, 1H), 7.15 (d, J = 7.3 Hz, 1H), 649(d J:

- 8.5 Hz, 1H), 3.84 (m 5H), 3.00 (m-94H), 2.60 (s, 1H). 15 EXAMPLE 102 4
4 5 6-Tetrahydro-2H[1, 3 ]bipyridinyl-6"- ylamne

6'-Nitro t Yy 3 Q(E mR2H), Mol ) was

di ssol veé%‘gﬂ"ﬁrﬁ@ §2)%% ﬂqu%'d_(lg(]:%H)R%%%mNs:Hc)ggewg (épr V\(B.S zli_gded The

reacti oni g, SHQKEBS(deFDa hydr ogen at nosphere (50 pSI) for 4 hours.

The catal yst was 20 renoved by filtration and the sol vent evaporated to

give 3,4,5,6-tetrahydro- 2H- [1,3" ] bipyridinyl-6"-ylam ne as a purple

-solid(486g 85.7 %9. 'H NWR Miger CDA3) 7.76 (d, J = 2.4 Hz,

1H), 719(dd J =29 8.8Hz, 1 647(dd J=0.7, 8.8 Hz, 1H,

4.18 (s, $ (M) 1.53 (m 2H). EXAMPLE 103 25

- 6- Br onp- 8~€

g Bftsahyd{jo %;Erbho?ﬂnmdia\yha%wb 27. GWnﬂm)nl@ira-&Eblﬁylrdrﬂﬂbﬁum iodide

pyri m di n-7-one
6- Br ono- 8. swzg olpwrryﬂlol)z-pmldmeé%ﬁBfg, agemmbtanq poRksiwy cadhopate §3.85

d] pyri m di n- 7- one

3, 4, 5, 6- 2610 %lﬁym%wmqwé ip éwgﬁ F{&) ghe rsactinh AP wEVY™ed 193 mol )
were hea&gdcg&, tf ﬁ{vjﬂrF'XThQ réagﬂg&ﬁﬂﬁtﬁé%ﬁid)ﬂu d&rmjd@etlﬂg%c‘étate 3 fikeed. €action

m xture o roomtenperature and the préecipitate that forned
was col | gg¢ @diubie wad M@dddoﬁr@itﬁbemﬂecbtma tlhlaeelﬁmnmglsomnbh wasldileted (3 x 10

m.) to give 6-brono-8-cyclopentyl-5-mnmethyl-2-( etra dro 2H [
1, 3"19i pyitharaign (58 mL)ylﬁamqeﬁalta@ 1%@?5"@“@]"’;5\%‘?’% 9‘56%5 %IOH br own

?gl I Idl-lgoa%‘?Y?&teg onjge n81 {l&tf?wg?tggkg%g t,?-ie g@rz)gﬁ{\] i 6 g az7
gl émlp%fwmyl?as%n(dﬁnfé%mﬁn &Qid @, 903gL|)85 72%30‘}( NMMR BH#00 BIHZA, (m
75 (m 8H). EXAWPLE 1

8 c,yc| opélﬂG‘/l})-T)?Q (s, 8HWSK5 {4, hyl)3 Hznﬂtlhﬂ@z(ﬂ( B=48. SsHsr 1) 2 8ayes sHXH 10 [t

3" bipyri - 8H pyr] do[ 2. 3-dl pyrri m di n-7-one

6- Br ono- é%% 8%@7%9&55-1 hyl - 2- (5- nor phol i n-4-yl - pyridi n-2-yl am no) -
8H pyrido[ 2, 3-d] pyri m din-7-one (0.310 g, 0.641 mmuol),

tetraki s(triphenyl phosphi ne)pal | adi gm (géggQ g, 0.077 mmol) and

tribd®yl-(1-ethoxy- vinyl)-stan g, 1.0 mol) were dissolved in
toluene (3 nL) and slowy
3.4.5.6-Tetrahydro-2H-[1,3"Tbipyridinyl-6'-ylamine

6'-Nitro-3,4,5,6-tetrahydro-2H-[1,3']bipyridinyl (4.69 g, 22.6 mmol) was
dissalved 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'Ibipyridinyl-6'-ylamine as a purple solid (4.86 g, 85.7 %). 'H NMR § (400 MHz,
CDCls) 7.76 (d, J = 2.4 Hz, 1H), 7.19 (dd, J=2.9,8.8 Hz, 1H), 6.47 (dd,1 =07, 8.8
Hz, 1H), 4.18 (s, 2H), 2.97 (m, 4H), 1.71 (m, 4H), 1.53 (m, 2H).

EXAMPLE 103

75  6-Bromo-8-cyclopentyl-5-methyl-2-(3,4.5,6-tetrahydro-2H-{ léjbipvﬁdinvl-ti'-

ylamino)-8H-pyrido[2,3-d]lpyrimidin-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'Jbipyridinyl-6'-
ylamine (0.668 g, 3.73 mmol) were heated to reflux in toluene (10 mL) for 16 hours.



15 brought to reflux for 2 hours. The reaction m xture was allowed to
cool, then purified by silica gel chronatography to give

8- cycl opentyl - 6- (] - et hoxy-vinyl)-5- & hyl -2- (3, 4,5, 6-tetrahydro- ZZIH-FULI i
, 3" ] bi pyridinyl-6'-ylam no)-8H pyrido[2, 3- d]pyrlmdln 7- one as a yellow

sol id (0. MHad gpgﬂe@ dl

8. 16 (fj @%QC@BD "&'ﬁ:%vas %@W r§¥r}’]‘lf§rﬁﬁé§9t8 T NSPE %Dlﬁte?[ﬁat(féme, D6

(dd, J v?asQ:ol]&Q' c9b§3ﬁh|iat10ih |'d)1d u&s}%ﬂ dnhe fildnel mtsmmcme (3 x3(2mb) tezgive H)
4.18 (d, J = 2. 1H) .41

(s, 3H), 62br3mo(81¢yc2998ntﬁ -‘eme(}m) 52@94,5 @tmhl"ifp*ziﬁfm ]@PE’Gim!Slr%'?? (m 8H)
1.21 !

o Acetyi Jeeraipel-SHaPLs? ﬁﬁ‘»ﬁ“%%—gnaassa ORI P38 81273 % H

1,31 Ipw @%;Jo??me@ ?@7’9% ,)ﬁlg @2‘7(9@_ _831'ﬂ mw-lgimqlizniﬁ IH

8- Cycl openty Sviny , 5, 6- tetrahydro 2H

[1,3"]bi IQW]']-H' VIBB(@J%’BSTHQQH)%%)WH mxaﬁnﬂnwm 60 ¢, AHJ- 03EMm,0. 180 g,
0.379 mmol) was dissolved in ethyl acetate (10 m.) and 6 N HO (10 i)
was adde@H)h2hl (me2Hhil&8im 2kBs]-8Y - Bdmu®Hloom t enperature for 2 hours.

The m xture was diluted with 30 dichl oronmet hane and aqueous NaHCCO3. The
| ayers were separated and the organic 20 JUL 2006 20 JUL 2006 -97 | ayer
was dried over MgSH4, filtered, BXAMPEE464vent evaporated to give

6- acet yl - 8- cyclopentyl 5- rret hyI 2-(3,4,5,6-tetrahydro-2H [

1, 3" ] bi pgtédd - hivdfioddHw- 7- one as a yel | ow
sol i d (0. 4 0 M—|z CDC13) 8. 78 (s, 111), 8.20
(d, J0= § ymmidiny7-oge 85 5 (m 1H), 3.15 (m

1. 2,53 (s ?E?m%%f?g&éewp?ﬁ P e TR 23 s
Anal . Cal fidps sGRNRANARY. e 124880 BB, H. 6831 N. 18, 5.

Found: 6.76; N, 18.07. “EXAMPLE 106 0 8 ‘%cl openty] 6 (2
et hoxy- etaydns(mphmyhpﬂcspﬂuhe)pyllacﬁmmﬁQBBﬁig{@0’37 man andd tndptyl-71-ethexy-To a

cooled (-78.C) sol u byt a et este 9.85 q,
61. 47 nt’I“)Y) a"F‘IﬁEe% )l Q\Bg“‘ggﬂéff %Sﬂ‘*eﬁﬁ? gq] r(lt’am)ﬁ’i}]fjé N ani de
(77. 95 g?b%ﬁ'eﬁm)}'or A hddr$ Ofﬁétfegaldnnmmﬁ\. wad HBow&P@!dodl) thEnguified Was
stirred or mnutes to formthe anion.
4- Cycl opémtsilicagendwemaegtaphy it giae BHeyolopemtyHb&-ethoxyrvieylntémyethyl-2-
(3,4,5,6-tetrahydro-2R-[1,3']bipyridiny]-6'-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-
one as a yellow solid (0.180 mg, 59.2 %). '"H NMR &vvv (400 MHz, CDCl3) 8.73 (s,
1H), 8.16 (d, J = 9.0 Hz, 1H), 8.05 (s, 1H), 8.01 (d, ] = 2.9 Hz, 1H), 7.36 (dd, ] = 2.9,
20 9.3 Hz, 1H), 5.90 (m, 1H), 4.52 (4, =2.4 Hz, 1H), 4.18 (d, ] = 2.2 Hz, 1H), 3.93 (g,
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 (1,1 =7.1 Hz, 3H).

EXAMPLE 105

6- Acetyl-8-cyclopentyl-5-methyl-2-(3.4,5.6-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 NaHCOQs. The layers were separated and the organic



15 was then added and the reaction allowed to warmto RT and stir ou 05
. overni ght The reaction m xture was quenched with 10% aqueous H J '-Og)[]
- m). The aqueous |layer was extractedymith ethylacetate (150 m total)
and the organi c Iayers vvere conbi ned and concentrated to give a yellow

oil. gag% Iagg]pfiﬁa @ﬁﬂefya Qrpmk gbﬁemg:% orﬁt‘éﬂ'k@%@é 6raTesl-By |

acet at e Io ent 2- et hoxy-eth

met hyl subg Igfénl\t}ﬁlrﬁ h}ﬂth}d@[—(&,@ﬁ dltﬂ)’ﬂhyﬂrcdﬁﬁ [1;39bipyidingR6; ylmhﬁﬂl ). MBS
(APQ +)

7. 47J7_4@yggo[fé3 é}py%x?rgdm@igug?m?b%%)%d%%@g(?lOfrb) ﬁl‘%ﬁ&i(‘“’ém, 3. 49
'Em’ 2H) I\QHQSCECMS(?%(SQ’% g%"é%:‘f §g ‘%%n]ﬁéﬂ’ﬁ 3?2511%@ 6@“ (ﬁﬁ)g ,311 5729
ethyi - o SEr B AR 25 A akp A 1 31, B e 0w £ 5

yl am no] 2pyr 1.67.10:5% h, |8—H)I neS agPOB: ]\FG&H@ﬂX‘ﬂL #47.2dicaind d47.ButAnial.est er

e oot o e pana e, 1854 BEGRYE, €058

4-(6-am %07(5;[') gog 3-yl)-piperazine-1- 30 - carboxylic acid tert-butyl
ester (1.°% é{] 5 mol) were heated to reflux in toluene 20JUL2C. -98

(10 nmL) for 16 hours. The m xture was cooled to roomtenperature and

purified by silica gel chromatog&%@\q Lé ive

4-{6-[ 8- cyclopentyl 6- ( 2- et hoxy- %- o 7, 8-

di hydro-pyrido[ 2, 3 d]pyrlmdln 2y|anvno- yr|d|n 3 } - pi per.azi ne- |
- car boxy g-Cyclapdndyltte 5 1spHag ; DYrRIdin- 1-008 4 % .

+ b eyt ’ '
(g g/stz( gng I\g_izigoo%% 4%2') %o%uﬁf"qnl(_tﬁ%ét etgg%gvitglg gcgid et]yl’gs?cr&Q?@ I-%z 7 98
90 8 ith1 si Jnl— 7
(m Pltljh mﬁ’f%q“(% gzsmﬁw% aé@d 1’ t8i lﬁibi)@fmrzrﬁg%yl (lﬂ)%l_cll)e((ﬁw .0 o 2H)

1 87 ( m76285) mmibl, G9M(sulmﬁﬂ)m THR ST esrcagign, mikfure was Stiged-fop 19 Hﬂ!}ﬁ)‘is =X ANPLE
108 10
8 Cycl on &y theganion. érq%lﬂ?l’e@ml)“of F‘gg“ybﬁugg?%iqyﬁmfld Sﬁg/agP%?chy Zyl ami no) -

H‘tlﬁ*‘r@a? ARGothed to warm to RT and stirred overnight. The
‘. [8 &cﬂg“[sélﬂé‘ﬁ% S ethoxy-ethyl ) - 7 oxo- 7, 8- di hydr o- pyr i dof 2, 3-

d] pyri m demﬁnyﬂuamrﬂadas pyenichiecwith y0¥e qgmem%lﬂCh@W@&r’B@WF?@sdaeﬂ

(4 L) Jvas smercted vt feess Ghart it p b RaR e e e o e

stirred af 4T 200085 3vdTSeliBl otB Ah9thitographic 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-g) 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 (g, J = 7.03 Hz, 2H), 2.84 (1, / =
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

4-16-[8-Cvclopentyl-6-(2-ethoxy-ethy)-7 -oxo0-7.8-dihydro-pyrido[2.3-d)pyrimidin-2-

vlamino]-pvridin-3-yl]-piperazine-1-carboxylic acid tert-butyl ester
8—Cyclopentyl—6-(2-ethoxy-ethyl)—2-methanesulﬁnyl-SH-pyn'do[Z,3-
d]pyrimidin-7-one (1.0 g, 2.86 mmol} and 4-(6-amino-pyridin-3-yl)-piperazine-1-

30 __carboxylic acid tert-butyl ester (1.10 g, 3.95 mmol) were heated to reflux in tolvene




2006
The sol vent was evaporated to give 2“ Ju o
8- cycl opentyl - 6- (2- et hoxy-et hyl ) - 2-(5-pi perazi n- L
1-yl-pyridin-2-ylam no)-8H pyri do[ 2,88d] pyri m di n- 7-one hydrochl ori de
salt as a yeIIowsoIid (0.292 g, 97.7 %9. M5 (APCl) Calc'd for MrH

449.2. F %ﬁaé]f’é"ﬁnmeﬂg d@w%%@é&e&?o%@?fﬂ@ frBerdnufe Hd urfﬁea%gHZO C,

52.26; H 52. 01, 6. 96; 16. 8 EXAMPLE

109 8- Cy6flica gel chromatogra hy to give 4-{6-[8-cyclopentyl- 6-{2-cthoxy-ethy1)~7-oxo—7 8-
opentyl -6-(2-meth oxg oxynet hyl) - 2- net le sul fan | - 8H Py do)[ 2.3-
d] pyri m dllrydﬁ)—pyledcﬁ Brdipyimidin-2-ydaraipe]-pyedie 3 v12 nmrwme- [Xarboxytic

i ss ol veacthre bt sk mERaiEecoon 19238 £ 500 et OB SLHNMI Lona o

(0.77 d 21 r t { oom

t enpet at EP%] %)‘Wzﬁ?ﬂg?reﬁﬁ og%r’rm?? lrieje_\/vawgﬁt{ﬁ 1} ]FIQ% gsr (la%zlH ‘and the

tsal ts vvgs;lqudvm 1 hoebyiz, qq;ﬁtjag@(mTIE) 830151, Geds. B,rlﬁi)anﬁfl (medd),8Vdpor at ed
o give 8-

cycl open(q;IJ—=67 1 21k BHAXyn, ¢t ok §htit hy 5)% 2Hed- 33 (mdH)adPB (2B i®fo[ 2, 3 30

(g:]Dpc{gl) mz ﬂ%}E) 4B, s?gl)m%%(s(@hl)'ugl“%oﬂ Iﬁ)ﬁo’ 2 1, ItsHHzN!\Rlﬁ) ,(4g?9g/H€ m

1H), 4.52 (d, J = 1.6 Hz, 3.76 (m 2H) 3.63 (m 2H), 3.41'(s, 3H),

2. 60 3H), 2.32 2 206 87 2H), 1.68 2H) .
EXANP(L55115|)5 (m H) e A 10a &7 (M 2R (m 2H)

8- Cvc] opent yl - 2 nmet hanesul fi nyl - 6- ( 2- rret hoxv et hoxvrret hy])-8H— pyrido[ 2, 3-
d] pvio m giGwck 1-8 h (e 26 5{pPpenastimd xylspve A 3

fanyl-8H—pyr| q‘[ r|md|n7one(1 46 g, 418 mml) and

2- benzen Of§xaziridine (1.31 g, 5.01 mvl) were

di ssol ved in q'quﬁours %-E1andyle T Shiol 1 eiRardpPriduTbent

tenperature for he react’ion” m xture was theh purlfled by
si i ca gélpysintidine-phrapdlypyirigByd} -piperazine-1-carboxylic acid ferr-butyl ester

Et o3 2 LT P raD st bt it AP rome e d mLyya NAGHR ety o (0,60
’ 3?% ggt%%r 4”5%% gdcésé(%?g I}ﬂézlmx@gw% S&Tg{'@t(r'éom]téﬂlgcﬁtu%& t]ghéurs 1.7 Hz,

1.7 Hz .65 (m 2H),
3 43 (s, TBEBoIvént Whs evapcdhied tolﬁvé82:5c]©p¢n12]|—§-;(2—Elhbsy-@thyl)Z}-IIS-plpﬁﬁdmfm 2H) ,
1.70 2 EXAMP
(m -yll_l)pyrldm 2- ylammg) -8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride salt as a

yellow solid (0.292 g, 97.7 %). MS (APCI) Calc’d for M+H: 449.2. Found: 449.2.
Anal. Calc’d for CasHa3N;0, 2.6 HC), 0.35 H,0: C, 52.26; H, 6.56; N, 16.88. Found:
20 C,652.01;H,6.96;N, 16.88.

EXAMPLE 109

8-Cyclopentyl-6-(2-methox y-ethox ymethyl)-2-methylsulfanyl-8H-pyrido[2.3-

d]pvyrimidin-7-one

6-Bromomethyl-8-cyclopentyl-2-methylsulfanyl-8H-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-
cyc]opcntyl-6-(2-methoxy-ethoxymethyl)—2-methylsulfanyI-SH-pyridd[2,3-
30  d]pyrimidin-7-one as a waxy solid (1.00 g, 76.3 %). TH NMR § (400 MHz, CDCls)



4-{6-[ 8- Cycl,opentyl - 6-(2- met hoxy- et hoxynet hyl ) - 7- oxo- 7, 8- di hvdr z g@{_lﬂﬁﬁ[ 2
. ,3- d]lpyrimdin-2-ylam nol -pyridin-3-yll-pi perazi ne-1|-carboxyl i !
“tert-butyl ester -99-

8- Cycl opentyl - 2- met hanesul fi nyl - 6- (2- met hoxy- et hoxynet hyl) - 8H , 20

pyrl do[ 28351)0&10 d) mﬂl(ﬂ J?:paﬁz( 1H9, 295 gan)nzmlzxd ,and1.6 Hz, 1H), 3.76 (m,

4-(6-am no-p I n-3- - perazine-1l-carboxylic acid tert-butyl ester:
(1.10 g, 231)95637{101 3H)4\ér4e1 (n,éd{)ea 60ds,r38Nl 232 (innZidp 28sr(en, 210, KB (mor 16
hours. The reactlo m xture was cooled to room tenperature and purified
by sili chg]e]- 6% -ography to give 4-{ 6-[8-cycl opentyl -6-
"(2- met hoxy- et hoxymet hyl ) - 7- oxo- 7, 8- di hydr o- pyri do
[2,3-d] pyri mdin-2-ylam no] 25 pyridin-3-yl)-piperazi ne- | - carboxylic acid
tert-butyl ester as a yellow sol LHA1g, 14.7 %9. 'H NVR 6 (400 MHz,
CDCl 3) 8.60 (s, 1H), 8.34 (m 1H), 7. 95 (s, 1H, 7.69 (t, J = 1.4 Hz,
1H), 7. 4%-@?610 \6]-25m9tihalﬁd§hl- ; ]
3.63 (m 3.11 (m 4H), 2.35 (m 2H), 2.08 (m 2H)),
1.88 (m _m:zg_nmgmmm 2H), 1.48 (s, 9H). -100- ZO JUL 2005 EXANPLE 112

8- Cycl opent

5- g melto hoxg] St RYHQRFBI T (- Betbax yrehox ypetRy p'?ﬂne%lylrsluléanyl 831 Wré?ﬁ[no)
8H-pyridg ﬁil)L‘P-oné Umt@ T4.¥8 Aol fardd 2—benzenesu]fony] -3- %heny]-oxazmdme

6-[ 8- Q/cl enty -rret 'oxy- et hoxymet hyl ) - 7- oxo- 7, dro 5 :
pyri do[ 2(R3tlgp§.01 miroolhwereydissol ved]in dyohlatpmethang (}lﬂpﬂp)e&rdz&‘itlnr@dlat car boxylic

d - |
Sf'chﬂ@fé%abrfa lempsraigte SoR1R g Thearugnppu s He bty Witted and

the T eackh Oty ThbbipnyRseisé bLdyeLpe tg{@%@théxﬁﬂﬁﬁﬁ@(ﬁm@ﬂfox}ﬂ hour's. The

sol vent Wwas evapo gl v opentyl - 6-
met hoxy- etﬂmymamyhiﬂl-)-pﬁadcﬂi’ ;fﬁi-:ﬂjpyxammn-ﬂ-qne-qsymvfdtenv@(-yyslohd (0.60 g, 39.3

S0l 10 (00 EHGMBS) JOpMIE Bk;%d' Gl R0l o T S Gad 2.
B s 5T 2251??27% G E s g g

opentiyl - Qg_gt(hp@mez y{ ma}?jjsqu](aulzi-gnwe &ht INY.i do[ 2, 3-dl pyri m di n-7-one
15 3- Et hoxy-propionic acid ethyl ester (12.31 g, 84.2 nmol) was di ssol ved
in tetrahydrofuran (40 nL) to which LiHVDS (89 nm, 88.9 mmol, 1.0 Min
THF) was slowy added. EXAMPLE 111

4- Cycl opent yl am no- 2- net hyl sul f anyl - pyri m di ne- 5- car bal dehyde (10.0 g,

42. 2 | | ' d at
R B e

react i ondijpyrimidin-2-ylaminol-pyridin-3-yl}-piperazine-1-carboxylic acid rert-buty] 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 rert-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-
(2-rnethoxy-ethoxymethy])-’?-oxo—?_.8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino]-

25  pyridin-3-yl}-piperazine-1-carboxylic acid serr-buty] ester as a yellow solid (0.140 g,
14.7 %). "H NMR & (400 MHz, CDCl,) 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).



20 m xture was diluted with ethyl acetate and water, the |ayers
separated, the organic |ayer dried over MBSO and the sol vent eﬁaﬁg @t]fd
to give a crude oil. The crude prodidf8- was di ssolved in ethyl t

and diluted with hexanes to give a precipitate, vvhi ch was col |l ected by

filtration to give 8-cycl opentyl EfsNPREMIRL hyl -
nmet hyl sul f anyl - 8H—pyr|do[2 3 dl pyrlmdln 7-one as an off white solid

(4.70 g, 25 34. 9%, _
1.5 Hz, - , -Dyridin2"vla

Hz, , 8H-Ariday2.336 b rihidid-7{dhe 211) 1.93 (m 2H) '1.73 (m 2H), 1.54
(m 2H) Twmm. 2P JUL 2006 -101 EXAMPLE 114 8- Ovc]

opent yl - 6- et ho@epﬁrr{a& ﬁgy]:logemﬂ%&ré%mdldxﬁ/tqﬂguxymeﬂp’ﬂf)ﬁ-dmﬂ 8-dihydro-

2. 3-dl di n-

8- oych g%gaffwgi?bgi élm&%yﬁ’é‘f%gx amsnQlgayeigin vk Riperegine JyfarBp e 49 Y i i di n
7one (ol Quedth. D FTEPIaR ARE 2re RERES H] dieABtombubie 1Y hnL?x 2 Hcil ne
(4.89 g, ) wer e |ssolve I'n di chl oronet hane and

stirred gh dri]efher (2 mefaﬁhdﬂeﬁ ahathelZadtivaraixnirh evas stirsked qmroutnct vvas t hen
purified by silica g chr omat ography to give
8- cycl opeempdrawrefond R yeutshfhe mlth@vgpqraws} te gime 8-cyclopentyl-6-(2-

ﬂerR' 5 Crpshrge benmd 0 iyl h ity Yo sinbglorze ° %
2 221?m5g 1n1r211n‘7-'b(ﬁe¥y5rlc_)|)bﬁlorléé'§azlta’%a@?ellﬁﬁhsoﬁdfﬂilﬂ-g,"%9%j{)MQ 96 (s 3H)

( 1. 69 (
Hz, 3H). (EREIIPIME'{MEaI@ d, 480.3, Found 480.2. Anal. Calc’d for C7_5H33N702 2.16 }gd

g4§| S;ﬂ B%QH ﬁgﬁhﬁgﬁéﬂh%ﬂi“ﬂ §X§‘? ﬁ%‘g‘%%% ﬁg W Icg?{)gxyl ic acid

test-butyl ester

8- Cycl opent yl - 6- et hoxynet hyl - 2- met hanesu] f| nyl - 8H pyri do[ 2, 3-dl pyri m di n-
7-one (1.0 g, 2.86 mmol) and ~ EXAMPLE]

4- (6-am no- pyr|d| n- 3- yI) p| pera2| ne-1 - carboxyllc aC|d tert butyl ester
(1.10 g, 83Cedopamnli6-eth byl Smie th visad ' d1py 7tone 16

hours The re ion mxture : ol e . ro rat -purified
by s 13ica gel }té‘lli'%)‘r&fc&’é‘?“é‘b?ﬁ} F‘ng 15%1 g,m na? disSo198

4-[6-(8- ¢ él?%ﬁr% £0 RILY X ARh IYHMD 9 8 AL 88810 H}iﬁtﬁlol BM in THF) was
pyr|d0[2 pyrim |n 2-yl am no) - pyridi n-3-yl ] - pi perazi ne-1-carboxylic

aci d ter1s}ovhy1a§1rcﬂedesft-éwc]apcnay]ymjdoe’:?/vrrmdhylsllli(aﬂylipbmlqdmtiﬁW%ldc}i}ideNI\/R 8 (400

', %%3% 0’222 goRiek e 0gedsiean gl seactin it yreg¥pg Sirkac ' g (o
4.5 gn{b‘#ent terpetatéretér 17 ﬁBurs theB®rékht b refléx ¥ort#hours. The reaction

20 mixture was diluted with ethyl acetate and water, the layers separated, the organic

layer dried over MgSO; 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, ] = 1.7 Hz, 1H), 3.53 (g, ] = 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).



2H), 3.60 (m 4H), 3.11 (m 4H), 2.34 (m 2H), 2.07 (m 2H), 1'88@/&@L
. 2H), 1.69 (m 25 2H), 1.48 (s, 9H), 1.30 (t, J = 6.8 Hz, 3H). EXANVPL 1?%5
- 8- Cvcl opentyl - 6- et hoxynet hyl - 2- (5- pipetazi n-1 -yl - pyridi n-2-yl am no) - 8H
pyrido[2,3-d] pyrim din-7-one 4-{

6- [ 8- Q/clopentyl 6- ( 2- met hoxy- et }- 7-oxo-7, 8-di hydro 30
_pyrido[2, 3-d] pyr| m di n- 2-yl am no pyr| |n 3 yI] p| perazi ne-|-carboxylic

: 0 b 2 2 i) -was

di ssol ve@=% IARS~% 1) was

o -
added and the sr@ﬁab%s 1'*6 étthHignté@ﬂ Shelt ﬁ&lﬁh lrg}q’g?gn UHER Hhfidihor 18

-hours. The solveée evapor to gi

met hoxy- tht@(mmtoh)l14)402111615})Fﬂnﬁerl&nmheﬂulfdnybﬁmhdnyl cﬁ;ayirmlmer(é)SQ%—l— pyrido[ 2,
35dpyr|md|n one as a yellowsolid (0.116 g, .85.9 % . M5 (APQ))
.Calc' 8 fde. 7Mmmol)4meglssmq¥u} dlﬂ@@fomethﬂqcmﬂé)@n@@tlmatWdo 9.12

, 21-1 , 7.83
EZ | )‘eﬂtpef%‘“{ed’%"ﬁ%t&rssglﬁf "fddr%md‘%‘ g3 Wpuﬁf@bﬁz’é‘g? él ) - 1 2 He,
ngg 5 im zaﬁ?natgvr%l@l%éﬂe&%wm% A 56- étﬂbxﬁh&m%@%iétﬁam Aﬁ)yl 81—?- 26 H;m 1SH),
EXAVPLE };@ﬁdﬁZ@@]p@ﬁﬁﬁcﬂmW-Sndeb(mmk}yiolﬁl-(ﬁt&’?ty lS§13I %}an&H B’Mliby%r ido[ 2
3-dl pvri mdi n-7-one_ 3- Met hox 7p0|on|c aci d ester_(9.95 g, 84.2
ol Wi W CRCINE 54 b5 § Hinrch ok 130 15D S99 (T Bh ASORERS( 50 i

2 oy A opd i b 88 Wit w FCtir A £ 56 56 PRD i 22,00 20 B2 (M 14 (100

42 2 mml(,}, ]té'ga(@negq-geqig,mqat]:and}gzhgﬂ?eacti on m xture brought to reflux
for 7 days. The reaction mxture was diluted with ethyl acetate and

water, the |ayers separated, the organic layer dried over MgSO4 and the
sol vent evaporated to give a Eﬁﬁm 11he crude product was dissol ved
in ethyl acetate and diluted wit exanes to give a preci p| tate which

was col | gcted .
met hoxy metiy et Tyt S 3 OTTE an
off-white 1 ; 9 terCDCI 3) 8.46 (s,

1H), 7.4 7 H, IH),
3.371§s, 3H) SZCﬁciom@tylﬁ-ythomm@hﬂrﬁ memq)'lesuiﬁlgg S(Hrpqu)[z 31d]pgup;ﬁm-2|_|)

1. _55 (m -ol_r?e (1 %éflgpgﬁ mmo?) 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-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, CDCls) 8.59 (s,
1H), 8.26 (d, ) =9.3 Hz, 1H), 7.97 (d, ] = 2.7 Hz, 1H), 7.6 (1, ] = 1.5 Hz, 1H), 7.38
(dd, 1 =2.7,9.0 Hz, 1H), 5.89 (m, 1H), 4.55(d, ] = 1.2 Hz, 1H), 3.66 (9, = 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 (1, J = 6.8 Hz, 3H).

EXAMPLE 116

R-Cvclopentyl-6-ethoxymethyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-

pyﬁdo[?.B-dlDVrinij din-7-one

4-{6-[8-Cyclopentyl-6-(2-methoxy-ethoxymethyl)-7-oxo0-7,8-dihydro-
30 -pyrido[2,3-d]pyrimidin-2-ylamino]-pyridin-3-yl}-piperazine-1-carboxylic acid tert-
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Cvcl opent vl - 2- et hanesul fi nyl - 6- met hoxvnet hyl - 8H pvri do[ 2. 3-dl pvrim di n-7
-one 8- Cyclopentyl - 6-nmet hoxynet hyl :jga2net hyl sul f anyl - SH pyri do[ 2, 3
d] pyri mdin-7-one (4.44 g, 14.54 mol) and

G seol vanl Hs%?‘l@ﬂ@%ﬁﬁ%n @Z'”fﬁ{#ﬁ““ﬂﬁ.ﬂ‘ﬁ’% P R er atur e

for 12 *]ﬁ‘ér& 2 YOO ¥as WABAH RS O Akiine vaBIBGeud Bmookny 30 50 i
and was hen y silica gel chromatography to giv

8- cycl opes Eﬂatu?ie 2&6 18UlouR) OFhe-sti@nt was evaporated to give 8—cyc]openty]-6 ~(2-

nmet hanesul i nyl - 6- net hoxyrret hyl - 8H pyri do] 2,.3-d di ne as an off

- whi te mstbbmcmxme@y )53(S7pipgrazing]-Kipyrigin- Zd@@éf h@[ﬁt&f@f’@)gs (s, 1H),

7 78 ; 3.53
§ d] )’%’JQ‘EJ‘%%&‘“ eﬂﬁw(sﬁﬁd %61‘5) 23519“%?.mr 1'52%1 :I?Lcé% ‘{H}MW) 1. 69

2 1D 2M! Hig4 (7 1HX0- 7
E(3md| h%roﬁpWF?%Ol% gwﬁ]ﬁgl(@@W'ﬁMSﬂﬁfam Ox B! $194 {s( 1HX0-

yl ani no)g @y (d,di=m.3H¢, ]al),lm(azllﬂiP, 7183da; BHx§176 ¢d.dc+ 8. 5the, 1 Hut- §4 (tast er
8- Cycl opent yl - 2- net hanesul fin th
d] %I’I mpld'lhﬁ'ﬂizdde]fi @i@ulei fﬁrd|=)6§3r§lygﬁ5 Vg G 5 99\

oo TR LT G a0 O 66,20 LSRR B feRoias Ssb‘r‘rby'for

16 hours. The reaction m xture was cooled to roomtenperature and -

purified by silica gel chromat owh‘bchgi ve

4-189(8-cycl opent yl - 6- net hoxyme

7oxo78d|hydro pyr|d0[23d pyrlmdln 2- i p. ,-3-y| - pi per az
i ne-| - c&alyobo Granethaxyme metbylsulfanyl-3 SEIPIPIGID 305
%. "HNWR S 0,15

7.97 (d, J = é"’g“' YEEPE"““‘? %! %c[%yf_’cstéri9gg 2)284?"§§°1§ ’s ?Jgedgl? = 2

9 0 HZ1 tkgk%;gréfu&% Z{ﬁmyf& whéchaﬁmdnsls?ml, 28 |9|2h'1m331'|)1 Ol\ﬁnﬂﬁm’)qvasJ = 7 1
Hz, (m 4H), 2.34 (m 2H) 07 (m.2H), 1.88
(m 2H) sldw@@ad(:lad %@yplopsm]a(mno-gmeth}ﬂslﬂfﬁﬂdl pmmsdlme Scpghaldghyde ExANPLE

120 '20 8
Oy c18periP10.8 AR AR easen aded npat ang the reatiop mixture hrought toreflux v o\,
pyri do[ LDy T ed with ethy] acetate and water, the layers
4- 16- [8%&%2%08%&@1?%&(0% rﬁr‘gﬁlﬁ%%ls g!thrl]toxyrlrtetehy)i )ac%ag;g ;v SCrdl hygr o-
pyri do[ Zsepardiedythie wrghinic Rygr duied notr MgSOdiand Qiewpl",eﬂ'gﬁ"@mfakﬁdﬁ@gwﬂ@ar boxylic

ai chi Zf%ﬂ%ﬁ%ﬁ@%ﬁﬁp oo Wi Eigaer] TPy et R bBhengti e an
the react Q% heckiphibie Watict ihi iR bydifition to give 8-cyclopentyl-6-
20  methoxymethyl-2-methylsulfanyl-8H-pyride{2,3-d]pyrimidin-7-one as an off-white
solid (3.11 g, 24.1 %). 'H NMR & (400 MHz, CDCl3) 8.46 (s, 1H), 7.49 (1,1 = 1.7
Hz, 1H), 5.81 (m, 1H), 4.28 (d, ] = 1.7 Hz, 1H), 3.37 (s, 3H), 2.47 (5, 3H), 2.18 (m,
2H), 1.93 (m, 2H), 1.73 (m, 2H), 1.55 (m, 2H}.

EXAMPLE 118

25 8-Cvclopentv]-2-methanesu]ﬁnvl-6-methoxvmethv]~8H-Dvrid0[2,3-d]Dvrimidin-7—one

8-Cyclopentyl-6-methoxymethyl-2-methylsulfanyl-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-



temperature for 18 hours. The sol vent was evaporated to give 70 UL 2006
. 8-cycl opentyl -6-(2-

" et hoxy- et hoxynet hyI) 2- (5- pi perazi nyha.yl - pyri di n-2-yl am no) - 84 pyri do
[2,3- d]pyri m d| n- one hydrochl ori de salt as a yellow solid (0.096 g,

Ny OvETRgs %_w( The %%’t%yﬁgéapﬁotﬁwﬁ%éﬂﬁ?"%&s ani$it el 0
7.86 (s, Eg@sjgg;w%) g H00 s TR 899 ] 2008 =108 e, 11,

5.84(m Hz, 2H), 3.38
(m  4H) Hz31ﬁ§35(99(1ﬁ“1t1-l),4262@J(=m 724, 1H), BS3 (yBHRE)96 &, 79), @23 (), 1. 58
(m 2H), 1.1 . EXAMPLE 121 5

6- Di et hQH9,42- (ZBGmJ IHbIWr(mizm,Sl fmmfahol i ne  5- Brono- 2- ni tropyridine
(4.84 g, 23.84 mol ), tetra-n-butyl amoni umiodide (0.440 g, 1.19 nmmol),
.2, 6-di net hyl -norpholine (3.02 g, 26.22 mmol) and potassium carbonate
(3.62% g, 26.22 mvol) were m xed ERADMEE (#% nl). The reaction m xture
was warmed to 80 C for 6 hours. The reaction mxture was diluted 10 with

et hyl Bﬁnhﬁdin(-ll%d to
renove uted with water
(50 ni). ipaedingtJeta ieregidarari-bntd estel | ect ed by

f2I I6t élﬂr:s?ﬂyf b )g?‘?sﬂhet%gﬂ%p‘ﬁﬁiﬂtﬁa‘i‘%ugn’?& %Lh vva éggpglﬁ‘%/[g\gange solid
g 4&9( g, dgp%rrﬁar% —H?gg %88896 %Wn%%éﬁn&gﬁﬁhﬁ gryl)lﬁ)pe&éﬁlgl;z( m152&|)H)

3. 651¢ dd car@O)I(_E]IC%C?d tetiZb@ylHzter 2299 gZI(BE?J frobagl) Were heated to teflug iggoluene) | 1. 29
(d, J = . EXANPLE 122 5-
6- Di met h{33 mbs ﬁﬁd hpuns. yThe 1g3Gt08;miX rg, mas£eled to room temperature and

20 di ssoPythed B SHEk PAGHRE Sty 6 AR B O A ey e,
The 1 eactiid-7,8idxiydie pyidols Sakipyrimitina2- daimb) pyadined-yijpipesazand 50 psi) for

4 hours. The catalyst was filtered and the solvent ey ted 1o give:
5- (2, 6- dicabbhylic aeid fnobutylestey pg 2 Yplow gplid 0134 R0re%as @%ﬁ&@o‘im id

3.05_g, 1

AT o S (R P4 s AR08 G By A0

(m 2H), 2 341,( ey, W38a40r 521099 H2HH), 3.882m( ¢H), .55 @, B= =Hz H6HH),
3.66 (g, 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-Cyclopentyl-6-methoxymethyl-2-(5-piperazin-1 —v]-pvﬁdin-Z-v]amino)-BH-

pyridof2.3-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 tert-
butyl ester (0.110 g, 0.205 mmol) was dissolved in dichloromethane (2 mL). 2 NHC]

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-ethoxymethy])-Z-(S—piperazin-1—y]—pyridin-2-y]amino)-8H—pyrid0[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-ds) 9.12 (s,

30 2H), 8.34 (s, 1H), 8.01 (d, ] = 2.7 Hz, 1H), 7.86 (s, 1H), 7.83 (s, 1H), 7.76 (d,1=9.5
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--20 UL 2006 -105 EXAMPLE 123 6-Bronop- 8-cycl opentyl -2-[5-(
6- di met hl‘- nor phol i n-4-yl)-pyridin-2-ylam nol -5

met hyl - 8H pyri do[ 2. 3-dl pyrim din-7-19de 6-B

rono- 8- cycl opentyl - 2- net hanesul fi nyl - 5- net hyl - 84 pyri do[2,3 5

d] pyr i mi gi ny 9 ITPY), #513.57 (g, J = 6.8 Hz, 2H), 3.38 (m, .
5-(2, 6- dﬂhﬁ{%ﬁr}%)é%hlg)i %3%(();/?) -lﬁykll)zﬁ?;ggza-ﬂy(]qa"m r?e8 }(16.%29 g, (3. 73 mmol )
vere heajgyl 373 {rﬁ,f‘JHJ)%(Z.im (i DHR 1e89((HA) 28)) 1.75 (m 1B d 68 m, 2HMe . 1%k i on

m xture was cooled to roomtenperature and the precipitate that forned
was col | e6t&Hzp3HY.i [ trati on and washed on the funnel with toluene (3 x 10
m.) to give

6- br ono- 8-cycl opentyl - 2-[ 5- (2, 6-di et hyl - nor phol i n-4-yl)-pyridin-2-ylamn
0] -5 10 net hyl - 8H pyri do[ 2, 3- d] BXAMPLENt21- one as a brown solid (0.358 g,
27.3 %9. M5 (APCl) Calc'd for Mrl: 513.2. Found: 513.1. Anal. Calc'd for
C24H29Br mdthvl-266-do-tvridh-99)-Doph6lise/ -  Found; C, 55.90; H 5.62; N,
16. 10. opent yT-6- et hoxvmet hvl -2-(3 4 5 6-tetrahydro-2H[
1, 3' | bi pyri di S:Brefiio-2-throplyeidine (.88 28R4 inchef )2 tegrach-pytyl am@PHUML one

e CBioBtsey0 00 FamoNy b ey morphotine (3.6 g, B 22 3Rian dad! PY"1m ¢ -
3,4,5,6-tetr - 14 e i 1AB8 The 2. 47 mmol )
wer e hea]?cﬁﬁssgpgx ?é‘?’f)ﬁé}% !(%6?51 i&%ﬁ@!)%@g%@@lgﬁg(@{ﬁgﬁ r gacti on

m xt ure pasicPaltretviasagmet endEiGfortehorna ThHeaegotonimixtuae was didiuted or med

was 20 filtered off and washed with toluen §!2 X 4 crﬂg%dto %{ve

8- cyt) opwithgthybacasatn eng fitteregy The yejumenf életfglfr Lo Tgdused (g retove

, 3" ] bi pyrjdiny]-6- M. NQ) e a3 BYLLAL Hotnyy one (0.122 g,
15.2 9 .C‘kfg’l Z(C}\{?Eﬁ )a“%gi%crﬁ%g%‘%’?g%ﬁ%‘:"h%%ﬁ‘eﬂ%’%%% gh?}I_Z Y el caled for
C25H32 cipftate GRinRdiatdly fdrmied;anilwad SollettedinufiltratiGh the6 Waghed dd, the. 13; N,

€1
18. 57. EXAMPLE 125 8 Cycl opentyl . .. .
6- et hoxvivanslwitl wass m)Pﬁ@qu/ﬂei H-dimathyhA-{Camitropyyidines why memholing as gy 2

AL S T A e s s et s S e
5- Mool i grivla, PLd SIa; fiayhagi@e 102 418301z, 21,3 PD(ATDH)) 3 681a Deat ed Lo
Fo uené (6 m%’f 16

refl Ux in or hours. The reaction m xture 2 0 JUL 2006
= 2.2, 12.9 Hz, 2H), 2.66 (dd, J = 10.7, 12.5 Hz, 2H), 1.29 (d, J=6.4 Hz, 6H).

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, CDCly)

7.74 (d,J = 2.4 Hz, 1H), 7.16 (dd, J = 2.9, 8.8 Hz, 1H), 6.49 (dd, ] = 0.7, 8.8 Hz, 1H),
25 3.79 (m, 2H), 2.34 (dd, ] = 10.5, 10.5, 2H), 1.22 (d, ] = 6.3 Hz, 6H).



-\106 was cooled to roomtenperature and the precipitate thatf_f_ozrmd il
filtered off and washed with toluene (2 x 4 nL) to give Il

R 8- cycl opentyl - 6- et hoxynet hyl - 2- (5- -105-

mor phol i n-4-yl - pyri di n-2-yl ani no) - 8H—pyr| do[ 2, 3-d] pyri m di n-7-one (0.142
g, 17.6 9. M5 (APCl); M+l: Cagg] PPpi238, Found 451.3. Anal. Calc'd
for C23H32N6O2: 5 C, 63.98; H, 6.71; N, 18.65. Found; C, 64.03; H, 6.66;
N, 18.49. EXAIVP E 126 - - §mina— :

o- 7, 8- di As . I\ AR Y AMOINOY F benzy!
ester 3- v, onic acid ethyI ester (6 68 g, 26.58
-mmol ) 1 i) 2o lﬁ%]pﬁ%freofuran (40 nL) to which Li HVDS (28
m, 28 nmmol, & ]@roMo-BJ&ya]bﬁéntyl%nﬁt}mnksu]ﬁmmethyl -8H-pyrido[2,3-

4- Cycl opentyl am no- 2- net hyl sul f an imdin C 15g,
.13. 295 mmélpyrimaidin-rone 60 &02- ﬁ@mmtﬁanc{) gréZ ﬁ@a@?%%mmﬁlﬂﬁ % ﬁg}éyﬂﬂé‘%’dght to
refluxfo reaction X cetate
and wat & “”Pﬁgdjé%%‘%s@&? at €d h%tﬁé?%%gﬁgﬁ%@%e;ﬁ%?g%rl 30’3%/@3“&/%304 and
the solveqt e?a%u@f( alefal RE dddledi 1Y Sodin GerHptea0id and Thepetipitateahdt famsedpur i f i ed
by silica ge chromat ography to give

(8- c;(;cl omlli;lT(zj:gz‘]]eci’echbg:j filitagoh ﬁaiwvlashlid moheﬁm;@wﬁu}qmeme (3x 10 mL) to give |
2
%H out whokyomB-PYEIQPER 21 B gy etRirer o b RR 2 80P 35 7 (s,

e, 101y Tt thmdelg S gy eﬁeeneg%;@%%mw B "‘:?1 D 2

(m 2H) RP@@ a:sm dFbh M+ 8!3312rﬁ0uﬁﬂ{)51311 6An{InCalzid) for w&m

(8-Cyc] opentyl - met hanesul fi nyl -

o- 7. 8-di Iﬁﬁdﬁoﬂp%ﬁpdﬂ[lﬁ Tdf?iwlrﬁ:réﬁ; ﬂOvGH §5%8LHt 0 car bami ¢ acid benzyl
ester

(8- Cycl opentyl -2-met hyl sul fanyl - 7- oxo- 7, 8- di hydr o- pyri do[ 2, 3-d] pyri m di n-
25 6-yl met hyl)-carbamic acid benEXilA]\éELBﬂ?‘&l 67 g, 3.93 mol) and

2- benzenesul fonyl - 3- phenyl -oxaziridine (1.34 g, 5.11 mmol) were

di ssol veq_Cfclaheail) B-etpt yiaryl2(B 45 Y- tetraitydse-DHe [d B Toipyaidin yd+6t- t enperat ure
for 12 hours. The reactlon mxture was then purified by S|I|ca gel

chr oirlit ogyia 2- et hanesul fi nyl -

0xo0- 7, 8-di yd __ gm. penzyl
ester as a 30 |?géi q%?,g%%}hg%w&hg‘gg@ﬁdu l\llh p%ﬁdcg prl@ 8. 89
(s, 1H), 7loR80(6® g, 2.70 ndtdbl)2006,4, 3,6 Fetrahydro-2H-[1,3'Jbipyridinyl-6'-ylamine

(0.438 g, 2.47 mmol) were heated to reflux in toluene (6 mL) for 16 hours. The

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"Jbipyridinyl-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:
4493, Anal. Calc’d for CasH3:NgOa: C, 66.94; H, 7.19; N, 18.74. Found: C, 66.72;
H, 7.13; N, 18.57.

25 EXAMPLE 125

8-Cvclopentyl-6-ethox ymethyl-2-( s-morpholin-4-yl-pyridin-2-ylamino)-8H- |

pyrido{2,3-d]pyrimidin-7-one
8—Cyclopentyl—ﬁ-ethoxymethy]-Q-mcthanesulﬁnyl-SH—pyrido[Z,3-d]pyrimjdin-
7-one (0.60 g, 1.79 mmol) and 5-morpholin-4-yl-pyridin-2-ylamine (0.442 g, 2.47

30 mmol) were heated to reflux in toluene (6 mL) for 16 hours. The reaction mixture
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2H)

IH), 7.32 (m 5H), 5.96 (m 1H), 5.52 (t, J = 6.4 Hz, 1H) 5.% 9 (s
2 m 2H), 1.95

4.32 (d, J =6.3 Hz, 2H), 2.95 (s, 3H), 222(m 2H) 12 (
(m 2H), 1.69 (m 2H). EXAMPLE 128 [QO@ycI opentyl - 7-0x0-2-(3 4 5
6-tetrahvdro-2Hf 1,3 I binyridinyl-6"-ylamno)-7.8- 5 dihydro-pyrido[2
3-dl pyri ni gl dbofedbredmeh &ﬁﬁfbﬁiﬁd(th@pﬂedlphaﬂzhdt fersdedwas filtered off and

8- Cycl opent yl - 6- et hoxymet% - met hanesul fi nyl - 8H pyri do[22 3-d] pyri m din-
7-one (O. \ga:shgd withaolueno(2 ﬁmL) to give 8-cyclopentyl-6- ethoxymethyl

3,4,5,6-tet dr02 r 2 mmol )
were heat'® ?'éfll' LBUT?[dW'?'H; Hé) %1% yﬁﬂ?ﬁfqoﬂ pi'@"ﬁ i '°“ﬁ®e149|ge£'é? i on

m xture gpg h r hRto.f or med
was 10 f%?e@%ﬁand r@ap]ce W]ﬁ]%@ﬁﬂe‘% §n§ gﬁ’lb‘Fﬂ)foﬁt%gllgve

[ 8- cysl operg3yds; B, &I N, 18.654F5u1w,tcetﬁmayﬁr66ﬂm[ 18.49.

1, 3" ] bi pyridinyl-6"-ylamno)-7,8-di hydro-pyrido[ 2, 3-

d] pyri mdi n-6-yl net hyl]-carbam c acid benzyl ester (0.320 g, 28.3 %9. 'H
NVR S (400 MHz, CDC13) 8.55 (s, pvAmpPBE436(d, J = 9.0 Hz, 1H), 8.03 (d,
J =2.9 H, 1H), 795(s IH), 7.54 (s, 1H) 727-735(m5H) 5. 88
(m IH, 5.62,(t C 1 . : z e 6.4 Hz,
2H), 2. 34— O 2t

3H) . EXA ﬁaé -%a?ba%rela%%eﬁ | edef 5+ (2

6-di neth phoT 1T n-4-yT)-pyridl n-2-yl am nol - 6- ( 1- et hoxy-
vi nyl ) - 5- met hy3 Bmmxycardtonjlmnmodproplpmcmctﬂ ethyl-estee (68 g, 26.58 mmol)

y1 amiflo] A REsaped %w}a e S PR LS 28 o 2Rt 15 )
et Ll oSSR AN QLA AR

in tol uemart(aﬂ:ldhyiie emnsgsnm» ynmdi) ovag) ten taddededidatiand the reb2tibm mixtureAdali t i onal

tetraki s(triphenyl phosphi ne) pal | adi um 25 (0. 010 ed and the
react i on bsewahy ke feflyx fexr T hours. ORQL@aﬁmﬁ’rrglxmfﬁé”alséI&E@ a’%‘ﬁtaﬁ?‘@ teg8d cool ed

and puri f‘%ﬁgﬁﬂm )belhrg %%mql d, F}{%o?gﬁ%@ﬁﬁérpcn%]dt&cg‘h&%@%H@ﬂ{cyéo]w%n[ >

(2, 6-di ne

anm ngk- Ge@ap@mlaaxdgmrawme&mmwm&w wys’pxdﬁﬁéﬂ 13- siliqygel mi di n- 7-one as a
yel l ow solid (0.055 g ,902/%) CDCl13). 8.72 (s, IH,
8.17 (d, chremaography (o giye (87cyy PGEWIE mctb)’lgulﬁwyl IW‘O 7R-gihydee- 30 1H), 7.29

dd, J 4.17
("= R Ssmighi g HPoagidasi g der ds Bg yAISE yard) » o
(m 2H) , s8lid (1.6Fg, 29.6%)0.'81 KRR 8B00 KIHE4CDCI,) 8.57 (s, 1H), 7.56 (s, 1H), 7.26
—7.36 (m, 5H), 5.93 (m, 1H), 5.56 (t, ] = 6.1 Hz, 1H), 5.08 (s, 2H), 4.25 (d,] = 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-Cvclopentyl-2-methanesulfinyl-7-oxo-7,8-dihvdro-pvrido[2,3-dlpyrimidin-6-

ylmethyl)-carbamic acid benzyl ester

(8-Cyclopentyl-2-methyisulfanyl-7-oxo-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—?,S-dihydro-pyrido[2,3—d]1$yrimjdin-6-ylmethy])-carbamic acid benzyl ester as a
30 dte solid (0.98 g, 56.6 %). 'H NMR § (400 MHz, CDCls) 8.89 (s, 1H), 7.68 (s,
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(dd, J = 10.5, 10.5, 2H), 2.41 (s, 3H), 2.34 (m 2H), 2.06 (m 2H), 1.84
(m 2}1), 1.65 (th 2H), 1.36 (t, J = 7.1 Hz, 3H), 1.26 (d, J = 6.4 Hz,

© 6H). EXAMPLE 1 30 5 6 Acetyl 8 cyclopemtyl -2-[5-(2

6- di net hyl - nor phol i n-4-yl)-pyridin-2-yl am nol - 5-

met hy] - 8Hypv4i e 432(d,1=6.3

8- Cycl opmy??g%—é?@’% drlngqt}gj Ps%fghoﬁﬁrl{h&lg? )5-%9y(rsl %I:I)n 2- (I am noj - 6- (]
- et hOXY-PYi,IZH))E.QSr(rQGmm’Jaﬁ-KmyZH}jd[IZ(ih ARyt.Piindj 2H) 169, @H)55 g, 0. 109
mmol) was dissolved in ethyl acetate (3 nL) and 1 N aqueous HO (2 nl)
and stirred at room 10 tenperature for 48 hours. The reaction m xture was
*diluted with dichl oronet hane and pyagMeEsiMaHCO3. The | ayers were
separated and the organic Iayer was dr| ed over MSO4, fil tered and the

sol vent
di et hyl ‘ , 3-d] pyri
m di n rbﬁiaiocactﬂ tﬁccmlz ]\&ls'ﬂe:r 477 3 Found

477.27 1 200 Mz, CDCL3 9 (s 9.0 Hz
1H), 8.00 (d, QCyclpantyk6-ethorymethy @m@har@sylﬁnyﬂ @ﬂrp@’aéo[Zﬁ élpznﬁn 1973 Hg,

sty o ao-tahoe sy Aot bl A Rulntfin iy, 3,

ZH) 1. 87048y ¢2hko mmbB v&e@% hedtdd tolreﬁﬁx frttoludne (19 ALHor 16 iburs. EXAMPLE 131
20 8 C,\/clopent"v 6- et Ryl - 2- met hyl sul f anvl - 8H pyr] do[ 2

3-dl pyri ntatition Triahee was c@led Hooprphoppiadiry kid ﬁnecmcm%e that toreethvas est er
(15.24 g, 64 | yed t d whi ch
it R el TR e

at - V- _diB Vo jd@ %- car bal dehyde
(15 g, 6%3 %a}a%ggﬁfgﬂsigp\?gglp?ﬁdg??e*@gjhﬁg ulrgn 152 then added

to the rQﬁp\jznmiﬂlﬁ%X)tlufemy@Ldanmng atiderened esteot. 329 g,@ér&w%ﬂo NYB 6 After 3

Gt c adhd Witk SRERLE o3 Guifh, G e (hy1= SORG o RS FES Haglvas |
vashed A4 B e 7 4 Sohovers WSOl St LE6Ei M) SRETL0N B, IR0 ve @

yel l ow oi T was pur I ca chr ormat ogr aphy.

resulfisi Ngs.@9 (s, PHY, 425 6H0 weild Ha, xe) 2,8 (h, ﬁabi 04 ¢ho?13),4.88) (on &0, ¥7kne (75
nm) and heated to 150 C for 4 hours. The 2 0 JUL 2006 -109 reaction

mi xture Vs 5&0ol-60 (Me3HMbom t enperature, diluted with ethyl acetate (350

m.), washed with 5 %HC and brine, dried over MgSH, then filtered and

concentrated in
EXAMPLE 129

8-Cvyclopentyl-2-[5-( 2.6-dimethyl-morpholin-4-vl)-pvridin-2-ylamino]-6-(1-ethoxy-

vinvl)-5-methyl-8H-pvridof2.3-d]pyrimidin-7-one

20 6—Bromo-8—cyc]0penty1-2—[5-(2,6—€iimethyl-morpholin-4-yl)—pyridin—2-
ylamino]-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (0.062 g, 0.121 mmol),
tetrakis(triphenylphosphine)paliadium (0.017 g, 0.015 mmol) and tributyl-(1-ethoxy-
vinyl)-stannane (0.068 mg, 0.188 mmol) were dissolved in toluene (2 mi.) 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-y1)-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, CDCl3) 8.72 (s, 1H), 8.17 (d, ] = 9.0 Hz, 1H), 7.99 (d, ] = 2.9 Hz, 1H), 7.83 (s,

30  1H), 7.29 (dd, 1 =2.9, 9.0 Hz, 1H), 5.89 (m, 1H), 4.51 (d,J =2.5Hz, 1H),4.17(d,J =



vacuo The remaining residue was diluted with diethyl ether and the
precipitated solid was filtered off to give (6 UL 2008

8- cycl opentyl - 6- net hyl - 2- net hylsulfangl 8H pyrido[2,3 5 d] pyrimdin-7-one
asawhltesolld(633 g, 31.3 %9. "HNWR S (400 MHz, CDC13) 8.52 (s,

2 19 (ﬁg ﬁ*dzrll%) 3 %{Z?q g‘ﬁ)? llg%og-?)(,%%z(WHi"M?% 52 1(083H§ 4302( m 2H),

EXAMPLE (4321 S10.5, 105 ZH? 2.41 (s 3H) 2.34 (m, 2H), 2.06 (m, 2H) 184(m,2 ) Tes
Cyclopeéty 2- met hanesu net hsl - 8H: pyrjdo[ 2. 3-dl pvrim di n-7-one 10
8- Oycl ogrn2H); ﬁ36&ﬁﬁltﬂ¢egﬂyllﬁﬁl(ﬂahyl648‘#@hdo[2 3-d] pyri m di n-7- one
(2.56 g, 9.30 mml) was dissolved in dichloronmethane (17 nL) and net hanol
(17 nlL) to which 2-benzenesul fonyl - 3- phenyl - oxazi ri di ne was added and
the reaction mxture was stirr&XAMPLEG3Rours. The sol vent was renoved
and diethyl ether added. The precipitated solid was collected by

filteatio . t?t ﬁ PRk m@th 5mo holin-4- -5-
methgne()o £fy) ] -d] pyri mdin-7-one asavvhlte solid
(2.30 g,met®4)- ndeNVR - CDClB 8.85 (s, 1H), 7.54 (s, |IH),

235 (o & RN O RN TN Y .
d|r gg? i mi @y?f!yg ﬂlg)sl 1}5{%&3 3{?@&7 PaNAYRIHMO)-ofe [0, {ﬁ]IﬁQMbg@gag .

6- br ono cﬁsgby@ldqaemyyhcdaterﬁ mdhesdl N aquleeﬁrhi@l (mLppnd stirred at room
ridol2, 3-d rimdin-7-aone (1.00 net | am ne
Y 367" Ghmpaisbirtr 148 Hours oTns:erﬁ%ctmsmme 7 vas el AR mcpRmE spEY ' 2

hour The sol 2 rcol | ected
byuf ;SI t ragf’?‘i‘?f' ﬁ%}hg%e?gx\%s gecp cl 0 %Jrqtql;} @?ﬁ%&'lﬁ‘n&r%&giﬁﬁﬁgel ani
no) - 5- may 0y JBterdd, lad@tt[e&o&cdi maaﬂltugﬁtecﬁamet)(li&wtlcg)ena&M% 2 6-|-| NI\/R S

453 ?”:Zdlm%ﬁ%mq@&gn)pmw o g ety myrideip syl o) 6 g
ég (gzzj_lﬁ%‘? Wﬁéﬁ?%&? (m r’%zf]ﬂ %I\%E?fg 7&’4%&?6 41;71702 %NPNEE( ??F,)g | )10

JUL 12006yMR § (400 MHz, CDCls) 8.79 (s, 1H), 8.1 (d, 1 = 9.0 Hz, 1H) 8.00(d,J=2.7 Hz,
8- Cycl opent vl - 6- (1- ethox -vinyl -2 (Hzrretho‘/y benz %? )Zh gﬂ(pyl 8H
pyri dol 2113}, de@;(erH)d?ﬁD',(d@de: 1,9.3 Hz, 1H), 5.87 (m, 1H), 3.83 (m, 2H), 3.

7 = 10.0 Hz, 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-Cvc]opentv]-6-methyl-2—me'thvlsu]fanvl-8H-Dvrido[2,3-d]pvrirnidin-7-onc

2-(Diethoxy-phosphoryl)-propionic acid ethyl ester ( 15.24 g, 64 mmol) was

dissolved in tetrahydrofuran (100 mL) to wl_iich n-butyl lithium (47.7 mL, 119 mmol,
2 5 M in hexanes) was slowly added at — 70 °C. 4-Cyclopentylamino-2-
methylsulfanyl-pyrimidine-S-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 MgSQy, 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



: 20 JUL 2006
A suspensi on of 6-brono-8-cycl opentyl -2-(4-net hoxy-benzyl am no)-5- 5
nmet hyl - 84 pyri do[ 2, 3-d] pyrim din-7-one (0.44 g, 1.0 mol ), tributyl (1-

R et hoxyvinyl)tin (0.53 nL, 1.6 muol),-18%d

tetraki s(triphenyl phosphi ne)pal Jadium0) (0.14 g, 0.12 mmmo]) in toluene
(5 M) wag,diRatsiduitedas cb&éd ibxroﬁﬂrtcﬁ';}ﬁé}aﬁ?yrdﬂutcﬁhﬁth abgipeemicdA50mi)cool ed

to roomtenperature and filtered. The filtrate was concentrated, and t he
resi due twished atthd %i HEl :hmlxlame driedgivee MgSEhl than fittared ead Gglil%pﬁ?ﬂc‘i@ on

silica gel (5 _to 50%ethyl aceta ane over fifteen.mnu gave
8- cycl o;y@ﬁl@(g,m)g_reqxag{lw Wquéglt%cﬂwﬂgﬁpﬁp(y ] ether an I eprec1p dtelf soﬂl

Y Hb ﬁ%yg?m gﬂﬁﬁéo@?g @&%ﬁ%ﬁt??é%ﬂé@yldj E?\Zéfﬂy'f@uﬂaaﬁyIYS’}PB?rlé&2%5 91 glc(y‘)m

2H) 3 Odgg}rlﬁjﬂ)im—’?%&a(s@wrﬁﬁ)sol]@(@ﬂS SSlﬁ%g "B NMIR(8(408 1z, GD@Q)(q, J =
7.0 Hz, 2 (d, J =2.2 H

.59
(d J = B55(s41Hy,7.2Hd. ] 5. 187HemHYL 3.0, (16, 11X En5918|3)H) %3@6111(@1)5-')1:9 8.6 Hz,
2 7.27 (d. J = 8. 2 APCl ) ( C25H30N4CB
Cal ¢ for (bt 1Pz GG A5 156 eea; E61ag: 285 (A7) )

6- Acetyl - 2- am no- 8-cycl opentyl - 5-met hyl - 8H pvri dor2 3-dl pyri mdin-7-one A
sol ution of 8-cyclopentyl-6-(1-ethoxy-vinyl-2-(4-methoxy-benzylani no)-5-
20 met hyl - 8H pyri do[ 2, 3-dj pyr]mﬂwpbﬁd3@2 90 g, 6.67 mMml) in
trifluoroacetic acid (50 nL) was heated under relux for 8 hours. After

al | owi ng g ovelepdntyl henesigdnedul oyl Semetheb BB antridat 23t dipyrivaidine7-amél di | ut ed

with water. The resulting suspensi on vv? n%glo th J NaOH, and

the 361id was &EVrleperul-grmethl-Lrmethylsulianyd- PY"&@%@ PNTURSI &®F n crpcl2
d ch t [ t 25

o coty TBSRY. B0iAa0f ki 6aanlin Blol e b0 1LY stk dbl( @7 25 9 Le

Erln 512% ﬂﬁ)%‘éfﬁcﬁgzl_&&&eﬂs%ﬁﬁonylﬂ- ZIS%)(ZA?ShMéWas mapd ﬂ]e&eqmonZI—%Af (158

33)7 15 E gqregga)s stirrgd 63 lééwuml)ﬁel@s‘vempt%)fe(ﬂe @ée@&f%a? ?%dFAS ]
1 ica sa s 0]

det ermin etfge?lﬂﬁ?tgﬁi f@f'@wg)socltogﬁ@édg ng‘te\%/ﬁ}le{%f}gb?op?g%ggnds of thg

presgat 'tﬂé’tﬁﬁ'ﬁésﬁlﬁn@ﬂﬁlrﬂahy]@-l‘«ﬁyﬁmﬂ”,Bed]g?'ﬁﬂldqn-ﬁmsa,s acuhrifecRotid 2,36 ge
evaluated in 5 standard assa routine to neasure i ngébl tion of

cyclin- deﬂﬂeﬁfﬂ}snhl NMR@&%W#&Q%ED 33851(435 1H).0t3 6 WThas®s (nsHd) 0P
exanple DO 0 5% @122z, 58224 G5, 2.13 (m, 2), 1.94 (m, 2H), 1.70 (m,

2H).

EXAMPLE 133

120 6—Br0m0-8-cvc]gpentyl—Z-(4-metboxv-benzvlamino)—S—methvl-BH-pvrido[Q_j-

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-
cyclopentyl-z-(fl—methoxy-benzylamino)-S-methy]-SH—pyrido[2,3-d]pyrimjdin-7-one
(1.04 g, 86.4%). "H NMR § (400 MHz, CDCls) 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), 6.36
(d, J = 8.3 Hz, 2H), 7.27 (d, ] = 8.1 Hz, 2H), 8.5 (br 5, 1H). MS (APCI)

30 (Cy1H»BriNsOo): Calc for M+H, 443.1; Found, 443.1



2001, 276, 16617-16623). The assays were carried out as described bel ow
Assay for inhibit7on of Cdk2/Cyclin A]i‘? Cdk2 enzynme assays for 1Gp0JL 2008
determ nati ons and ki netic eval uation performed as follows. 96-well
filter plates (MIlipore I\/ADVN6550§ are used. The final assay volune is
0.1 nlL containing buffer A (20 LEil134 s[ bydr oxyret hyl ] ani nonet hane)
(pH 7.4), 50 mM Nadl, 1rer|th|othre|toI 10 MM Mgd 2), 12 nmM ATP

cont ai ni n@-0 bylamiho )15 nietling-8HEt | Nobl ast oma

protein, and the test corrpound at appropriate dilutions 1n buffer A
pyndele. Il lpysmidiacdiene.

(Buffer A test conpound was enployed as a control for

hi bi 9 0
nge: no; ! ngﬂgﬁ? @hﬁ@@)ﬁ@ﬂt Cl ngﬁg@%@ ?z_éﬁ%x}ébusefwyo %{ ernmne the
conpongnt gnegd &M- p&h@o[éﬁ%]ﬁﬁﬁ:cﬁﬁ-@%&(@ﬂgel VRhhs), BBekyidie plate is

placed on a plate mxer for 2 mnutes reactlonlsmltlated by

addi tion olthE(mPYMIP(O Shonlt, hé minal)eandseiraigsfbrihenlylphiosphifie fpalladid(0yi nut es.
0.1 20% TCA. The plate is

The reacti t ed, by i on, of
kept at 46? P‘i) ﬁ lﬁtohﬁﬂ??f@iéwaéhﬁ%‘%“@@b@“ét@f o bueciThet at e, The

wel l's areg g,g,qh [E%w:ll 32P

i ncorporatLl;S ry\%é%]g%r]édnt\g ob {Tﬁﬁg&’)‘a@&%dé‘ Fate cougﬁﬁf’ite | lac Inc.

Gai t her sboorgentvddyd aﬂ'meaelré?s’iaﬂheahtdrhted mthezmosgmas%ﬁdmraﬁ&swmed usi ng
t he nmedi an effect. pethod (Chou, T-C and Tal al ay, P. Applications ‘of the

medi al ef PRilichesl{e 1o PR%eahyl ppetatg de bexane averdifidenminwes) gave B- of
Chenot hor SR8 lt*?ﬁoﬂ#ﬁﬂ%%ﬁf- et ﬁw?aﬁwaﬁa%%%mai%ﬁ%%ﬁ cl
oo, her@]wnnﬁ‘ﬁﬂg'omr%p% Q)T mo JUL ZOObD&f)l 340 ?

Academ c Press, New York 1987)
i nhi biti o3Hpfl m@ﬂmbﬂl(m, RHJ B0 (idKZH)eﬂz‘b'y(ng 2B shy4 (soBHD %YB @g}l&} m nati on

d ki foll fil |
(M1 por bobrebef 2 4 EH. T s Ho vl 48l Grk= 22 Be. 1t 4 581 i g
b ffers A § H 50 M
a0 T A R A, B QRS ) L PR e PRs ks O
[ 32P] ATP, 210 85 bOsikid]). IM§ (APET)i (Fadblsals iOai€aloifor M+, 48821 Beurides3s. @ormound

at appropriate dilutions in buffer A Buffer A alone Wit hout added test
conmpound was enployed as a control for no
EXAMPLE 135

6-Acetyl-2-amino-8-cyclopentyl-5-methyl-8H-pvrido[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 ﬁnder 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 sclid 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~amjno~8—cyc]opcnty]-5-methy]—SH-pyrido[2,3-d]pyrimidin-7-onc
(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) (C;sH;sN,0,) Calc for M+H, 287.1; Found, 287.1.

?



i nhibition. Buffer A containing excess EDTA was used to det ertr}ri#g t@{'@ﬁ
| evel of 10 background 32P in the absence of enzyne activity. Al

" conponents except the ATP are addedlfo the wells, and the plate is

pl aced on a plate mxer for 2 mnutes. The reaction is started by adding
[ 32P] ATP, and the plate is inculpedrag 128C for 15 m nutes. The reaction
is termnated by addition of 0.1 nL 20% trichloroacetic acid (TCA). The
plate is_kept at 4C for at least 1 hour to allow the substrate to

pr eci pim wel I's are then washed five times with 0.2 nL 10%
TCA, and 32P {HgatRemethenhibiorlepaentynad ssledtivity df evmppuzdseofdant er

‘(Wal lac Inc., Gaitherst_)urg:b MD). The I C50 of the, test colrr%%and was
det er mi ngedsensinventidreagadusi Gdkepi@laterbkinets(comAFunds verg ey alupisi Y oy - p
Applications of the nedian effect princi.pl iR esRss R  of

‘| ow éoseﬂaﬂdiaéq(asé?ysc@?-‘epﬂ)ﬂﬁﬁsm%@S‘F}S?Iﬂ?ﬁgoﬁﬁggﬁ@at Pon of synergi sm and
ant agoni sm of Rk RRGs(Secdolatnpld D. WNE AveneBidlrChem.

Devel op F%ﬁeg %gdngﬂglrg%enotﬁeraéy (Eds._pHarrap K. T. and Connors, T.
A), Dp. 2@ 6%, 166414 66I3)PTiesmssaysovery carkied ouo@descried Belo™r i nhi bition of
FGFr 25 For FGF receptor (FGFr) tyrosine kinase assays 96-well plates
(100 sLlIincubation/well), and conditions are optim zed to neasur€ the

i ncorporation .0f. 32 I &%P TP into a gl utamate-tyrosi ne co-pol yner
substratgrisﬁm %P%]‘g]u&r(gﬁc ncz'wefl?éi s added 82.5 pL incubation buffer B

(25 @ | vI Hepesakd it yfedssays 36r 0% dsedninabonssnirkingic exalvagonere2 mvi PVSF,
0.2 mM Na3v&4, 10 nmM WMhCl12) and 30 750 g/nlL Poly (4.1

Ig gl ut %nﬁe-tyrosi ne
f ol | owedpB¥orded ap kolidws. BE-wedisfilter phapesuviLlipore MUXIPENORIQe Bsad. b 5 7. 5
g/ pL FGFIrJ solution to initiate the éeﬁgt' g% E l#)ﬂ ing a 2 3 JUL 200E
©113 10- finalwssayivedurpais bh Mt CopigEning gu TN Ejl‘i ?0.4 iiCi plus 50M ATP)
is addedg{itS@g; ach ‘é‘ﬁllyll]a &Wﬁfﬁi@-ﬁﬁ S0EMORAEK 1TVl dithiattigkitbl, onal 10

. € er

m nut es reactron 1s m hat edwby the addition 01;1.&%00 pL 30%
trichlor i b 0 A SN TP Ot 095 AT (M adPy20 py CdiRsgdiete and
precipitiﬁ;ﬁ%% ’?IEZ(I’Ia| onto §|é§%s 5 tiber mts (Wallac). Fkinllfttérs are
washed three f] i %0 LG € RET @inpoisd 304 prdyricddilutiony iro phat e,
and fﬁe H‘@i%%%ﬁ%it%épreﬁ{(’naed on the iItergéq)ips counted in a Wallac

1250 Bet ap{miffer peddes withintsgéeal estcoapoind wys employed Avd c%&u_'ql R Wactivity
(o enzyimbitionnBele B cePzHR oD TR A ans HTARET TIPRI $F] <l nog
as total bg&f:[érélljntdwﬂrmﬁ% 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 [32ZP]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 10 precipitate. The wells are then

washed five times with 0.2 mL 10% TCA, and 32p incorporation is determined with a
 beta plate counter (Wallac Inc., Gaithersburg, MD). 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).



10 nonspecific activity. The concentration of a test conpound that

I nhi bited specific activity by 50% (C50) is determ ned based on t hidl JUL 2006
i nhi bition curve. Results fromthe Ltpregoi ng assays for several conpounds
of the present invention conpared to conpounds disclosed in WD 98/ 33798
are presgntei;in!ﬁaggfoégyﬁﬁé gﬁggarison, data are al so provided for C2
phenyl a anpl e conpound where avail abl e. These
anal ogs di f f efrpE QMY ehByrexRE®Y for ICHFBaemtination dndinetiplesaleationtis of t he
pyridyl ring nitrogen atomby CH and are distinguished from conpounds of

the i nst 30¥oimbaeRbREW V6 aves it pidtt MibliporeMADYN6 85 rapt esed HEhe
phenyl ant no anal og of Exanple conpound 1 is denoted 1'). These C2- phenyl

am no pytatglomyumerisdl. hodeeonigsniag prder 420 PMAREF i bed i n pat ent
T, LY R AR
7 0. 004518580 ST HM ARt ging dLe BB EReTD 2 BT I 114
150, 1605535087 5 PP TIORITG o) DERSLRATCHHED B R s et AT

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 Jeast 1 hour 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 ICso 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 [732P]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 Na3V0Qy, 10 mM MnCl3) and

30 750 pg/mL Poly (4:1) glutamate-tyrosine followed by 2.5 pL. of the test compound in
buffer B and 5 L of 2 7.5 pg/ul. FGFr solution to initiate the reaction. Following a



B 330. 123>5>5 36' 0. 0060. 2331. 83 360. 01133

200. 0274. 051. 605 22' 0. 0093. 149NA 221. 70>5>5 24' 0. 004>5NA 240. 005>5>50 JUL 2008
29' NANANA 290.013>5 _4.38 31'0.00653. 943 31b0. 049>5>5 33' 0. 0060. 5560. 535
35 37' NANANA 37>5>5>5

38' 0. 0880. 080NA 380. 95>5>5 500. 145>5>5 51' 0. 0050. 1790. 711 510. 135>5NA

23 0. 018>50. BihueSAc0RRRE 28254 10TREDIZPIN TP 2009 pick B0 0P 3345 Afed

57' 0. 0140. 084>5 57>5>5>5 9 0. 0060. 0240.081 5' 590.0152.51.52

61' 0. 0060.td &&0h. W&, and samples are incubated for an additional 10 minutes at 25°C. The

10

15

20

reaction is terminated by the addition of 100 pul. 30% trichloroacetic acid (TCA)

containing 20 mM sodium pyrophosphate and precipitation of material onto glass

fiber mats (Wallac). Filters are washed three times with 15% TCA containing

100 mM sodium pyrophosphate, and the radioactivity retained on the filters is counted

in a Wallac 1250 Betaplate reader. Nonspecific activity is defined as radioactivity

retained on the filters following incubation of samples with buffer alone (no enzyme).

Specific enzymatic activity (enzyme plus buffer) is defined as total activity minus

nonspecific activity. The concentration of a test compound that inhibited specific

activity by 50% (1C5q) 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 compérison, data are also provided for C2 phenylamino analogs of each

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
WO 98/33798 and WO 01/70741.

Table 1

EXAMPLE

Cdk4 1C50 (M)

Cdk2 1C50 (uM)

FGFr 1C50 (uM)

1,

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

73

0.004

5.950

0.042

7

0.595

>5

NA

11’

0.005

0.095

0.088




720. 005>5 740. 014>5>5 750. 074>5>5 770. 019>5>5 810. 012>5>5 820. 440>5>5

21U JUL ZUth
610. 0130. 8351. 38 640. 92>54. 47 650. 4303. 30>5 660. 763>50. 515 700. 135>5>5

84' 0. 007>51. 078 840.580>5>5 88' 0. 02611433>5 88 900. 021>5>5 93' 0. 0151. 86>5
930. 063>5>5 95' 0. 0050. 5451. 815 950. 037>5>5 981. 95>5>5 1000. 004>5>5

103>5>5
1120. 03

-116

10501905>5>5 |108' 0.®Q#0. 2050, 136 1(Q3Q. 124>535 2 0 211k ZUB6
>5>5 1160.018>5>5 1200, 0133 8002. 470 1240 5452555 1250 018=>535 .
12 0.175 NA NA
13 >5 NA NA
14 0.260 NA NA
15° 0.005 0.439 1.74
15 0.160 >5 >5
18 0.015 0.139 NA
18 0.051 >5 NA !
20° 0.002 0.059 0.153
20 0.027 405 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 >5 438
r 0.006 5 3.943
31b 0.049 >5 >5
3y 0.006 0.556 0.535
a3 0.123 >5 >5
36’ 0.006 0.233 1.83
36 0.011 >5 >5
Kk NA NA NA
37 >5 >5 >5
Kt} 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 >3 NA
53 0.018 >5 0.94
53 0.036 >5 >5
54 1.1 >5 >5




1300. 030>5>5 Formul ati on Exanpl es As noted above, the |nvent|02|0cdhlboggggs

will

typically be fornmulated with

common exci pl ents,

di l uents, and

" carriers to provide conpositions thallare well “suited 5 for conveni ent

adm nistration to manmals. The followi ng exanples illustrate typica
conmposi firons thgt are provi deglppH a fufther egpodi ment| of thixs i nvent{on.
EXAMPLE[ 137 Fornulations 10 Tabl et Foriul ation lngredident—Arpunt—Cerppuhd
36b of Exanpl e53%6 50 Wl Lact@@bi80 my| Corn808%ch (far nix)3ib my
Cor nst afrch—{for p°°tc) -Magres+om-Stearate—(199 ny— 5 g A
conpounl of " thé7 present |nvent?$n i s nixed wi PR the | dct ose ;#{
‘cor nst afch S T X)) amd—bten to uni for 4T0 a powder .g dde
cornstaftch (foﬁbpaste) i S sﬁgg@%ded in 6 ”DY% wat er fand heated with
stirring To Torggp a past Thepppste i1s| added25o the ni xed pdsder, and
‘the mixture is granulatied. The wet granules are 15 nagsgd_Lthggh_a_NT_ 8
hard scfeen anéldried at 50C.0.08@ m xtyre |50H&Br|cated wi t h4.3%9
magnesi Wn-st earate and—cenpressed—intora tau The—tabtets €
adni nis{ered t#1 a patlent aldppg rate I prZ each [day fo?gﬁrevention
and treatment—qgf—Tcancer. 6§% 2000 -11/ CE 134 Par enj gnral
Solution To a | ution |of 700 of propyl ene glycol_dnd 200 m_ of wafer
for infectiongss added 20.0 @48F conmpound 3&BMmf the |present>5 nventi pn.
The m xture is 5 stirred and 'rhp pH isladjusted-to 5 8 wi-th-hydrechiefic
acid. The vol ué i s adjlusted ©.963 1000 11., wi PA wat er |f or irﬂ%&ﬁion. The
sol-ut i op—4-s—steritHzed++Hed-tnto—S—Prt ottes; feactr cgarmng| 2. 0
m. (40 ng of caﬁpound) and §gé$ d under n|trég =S

72 0.005

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




The solution is adm nistered by injection to a patient suffering from
cancer and in need of treatnent. 10 The invention and the manner and
process of making and using it, are +ld6+ described in such full, clear,
conci se, and exact terns as to enable any person skilled in the art to
which it| pertaiji@, to marke ang.o3se the {sane. Id51s to pe undesstood that
the forlegoing describeg preferred enhqdinents of the jpresent inventign
and that] nodi flléati ons |may bé.0f8de thﬁrei n widtthout departi ng>5romtki§;

spirit Seope +he—35-—present—nvert+en—as—set—forth—-A-the—eclatn
To partijcul arl ynpm nt oyt andm étl nctlly cl %Wq he subj ect %?Q
regarded as In tion he Toht g CIdIrTSC fode thirs—S ITILdLiOﬂ.
.,LV%atlscI\g'?'Hnedls 1. A?osqn%nound fthe;gécnulal:-lw AIMS 2|0
JUL 2006 5 | qgnsa phariaceut pgaRl y acgept abl g,5salt, ester, a de, or
prodrug [thereof, whereiln: the dashed lline represents jan_optional _bond,
X, X2, jand X3 13Pe i ndependendl030hydr ogen, hal>dgen, ClI-C6 alkyd, Cl1-C6 10

hal Oal ky ﬂ QO Al lravvg 2 CQ Q' I/n_vual \_IJ CNI NOR. _['Dl-'\ [\lDRDR [aar) ?5

T IR NUAYS AT A A LEELAN TNy NGOy

COR5, S(O)"R5, CONR5R6, NR5COR6, NRGSCRR6, SO2NRSR6. and P(O) ( OR) (OR6)

W th theﬁéﬂ\ﬂzﬁﬁnﬁi ahn | east one of X', X2, and X3 nust be hydrogen; n

=0-2; 1 i nst ance, |ndependently hydr ogen, hal ogen,

Cl-C6 al kyl, G8s fified hisdveathk ydven®dn &inporeioxwill gpicallpbe féirrrmatwwlmal kyl; R2
and R4 are |ndependentl sel ected from hydrogen, hal ogen, Cl1-C8 al kyl,

C3- C7 cyemmanexcipients.dalugnti,@rg carersty padvdnsRmpasition weweqlbmmesﬂ a -

20 NFBRs By Pl e e ettt g el o v

QO2R5, Cebinpbéitiond HhiNRe pRRMRfed ilNRPRHERembodiment 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) 8mg
Magnesium Stearate (1%) 2 mg

150 mg

A compound of the present invention is mixed with the lactose and comstarch
(for mix) and blended to uniformity to a powder. The comstarch (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.



C(O NRSOR6, S(O nR5, SO02NR5R6, P(O) (ORS5) (0OR6), .(CRS%)n,P(g)Q%(%),
. (CRBR6)m aryl, (CR5R6)m heteroaryl, - T(CH2) mQR5, -C(O T(CH2) mQR5,
"NRSC(O T(CH2) mMQR5, and - . 25 CR5=CRQT(OR ; or R and R2 may forma

- carbocyclic group containing 3-7 ring nenbers, preferably 5-6 ring
menbers, up to four of which can 'pﬂglllgg be 1 UJul 1 ~6 -119 repl aced
with a heteroatomindependently selected from oxygen, sulfur, and

ni t rogen,,. and rei.n the carbocyclic group is unsubstituted or

subst i tutmmp I 2 two, or three groups independently selected from

hal ogen, hydr opy, ecglﬁfiiérp&ﬁ"ﬁjd‘llﬁt’of%kér?'}flién@,g]ﬁoi AVETO0THLGR wakdrfbr | ower C1-C8
onyi,

*al koxy, al koxycarbonyl, ~al kyl car dl kyl car bonyl am no, am noal kyl ,
trifluor Ggﬁtﬂi‘qﬂ is aded3@0 @of acmpamdizab dfithd presend metehtioml ThgImixture 5o, and

mono or dial kyl ami no, (CH2) O NRSR6, and O(CH OR5, provjded,
‘howevér, stifgd aadhihedH a&ﬂusie@;g%-%Wéh@&é@BW%F éﬁ’\dm?’@&r‘% %?4 ©ring
10 and t if: there are t - r i i ng oxygen
atoms. ar doRB i i Bofu By a8l T S, SEHE, BB e b Bl RPN or
CR7R8;  Q dnshfdles SachiRBntaiird R mINRRRYGf €5RpouddfHalisedled endeamittogen.

QA CH2) n5(O)'nRs, (CH2) -heteroaryl, or a carbocyclic group containing 15
f r om 3- 7 Fhersglutienbeadminigeredby tmjection W patient isnﬂjermg@lwam apdil onal | y
het er oat ons %‘Edéﬁendent ly selected fromoxygen, sulfur, and nitrogen,
provi ded PeAHREVEA MRt there is at | east one carbon atom in the

carbggyclic rifg ;ahdbhahd tle higief af SrobéR of naRfpandiv’heQK ¥eeow at ons,
the ring oxygen atons are not adjacent to one another, wherein 20 the

car bocycldescripedimpsich fullsalémt ednatsepandrexsatberist astte dnabile anyoprsont shalledor
t hree groups independently. selected from hal o , hydro hydr oxyal ky],
| over  al Ry e 6ROV IEh REETHng| R BGHEANBURIE SaPil 10 g stood tit the’
al kyl car | A0ritR0] dmbddinb e Bf QEBkEEhy inviiRidhaxyacet ani de,
trifl uor@n&%h@?ﬁ%@ﬂ@%ﬁ%ﬁwﬁ drlmno or g?&%i%allﬁyl am no;

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.



Wis an anion selected fromthe group consisting of chloride, bromde,
trifluoroacetate and trlethylannnnlu m= 0-6; R4 and one of X, X2 and
X3 may forman aromatic ring containildé up to three 30 heteroatons

i ndependently sel ected from oxygen, sulfur, and nitrogen, 25 ptlonally
substituted by up to 4 groups indepdnAlM$ |y sel ected from ha ﬁ

hydr oxy, hydroxyal kyl, | ower al kyl, |ower al koxy, 120 alkoxycarbonyl
aIkyIcarhgmmhscﬁhh&hgarbonylanlno am noal kyl , am noal kyl car bonyl ,

trifluoromethyl, trifluoronethylalkyl, trifluoronethylalkylam noal kyl ,
am no, nmono- or dial kylam no, N hydroxyacetam do, aryl, heteroaryl,

car boxyal kyI n|tr|Ie 02R8 C(O)NR7R8 NR7C(O R8, C(O) ORS, C(O)
NR SCeRs, - teroaryl Q(CH2) m heteroaryl,

(CHZ)m:(O)NR?R8 O(CHZ)m:(O)O?? (CH2) n5 NR7R8, and C(OR;; RBis a
cycl opentyl group R and R6 independentl areﬁ hydr ogen, Cl-C8 al kyl,
C2-Cs al kenyl, C2-Cg al kynyl, aryl ﬁl N oal kyl , heterocycl oal kyl
aryl, heteroaryl, or heteraryl al kyl k dr RS and R6, when attached to the
same nitrogen atom taken togethen - ohnitrogen to which they are
attached, forma heterocycllc r| %cont ning from3-8 ring nmenbers, up
to four of whi ch nenbers can e replaced with heteroatons

i ndependently sel ected from uI fur, S(O, S(O2, and

ni t rogen, provi ded, however, thap;r’ tN?ere IS at | east one carbon atomin
the heterocyclic ring and that if there are two or nore ring oxygen
atonss the ring oxygen atons are not agjacent to one another, wherein
the heterocyclic group is _unsubstituted or substituted with one, two or
three groups ©f ﬁﬂgﬁﬁ}?ﬂ@ﬁﬂayy§@CE@PEGF3MQ§W,WQQMPTW¥&@yﬁthydr oxyal kyl ,
lower al kyl, [liawer. al koxy, al koxycarbonyl, al kyl carbonyl,

al kyl car bonyl am no,” am noal kyl , am noal kyl carbonyl, trifluoronethyl,

trifl uoromet hylealakhdd, lidereplebemtoarbépiional bondam noal kyl, amino, nitrile,
X!, X?, and X3 are independently hydrogen, halogen, C;-Cs alkyl, C;-Cq
10 haloalkyl, C;-Cy alkoxy, C;-Cyg alkoxyalkyl, CN, NO,, OR®, NR°R®,
CO,R’, COR’, S(0),R*, CONR’R®, NR’CORS, NR’SO,R¢, SO,NR°R®,
and P(O)(OR5)(OR6); with the proviso that at least one of X!, X2 and
X? must be hydrogen;
n=02;
15 R is, in each instance, independently, hydrogen, halogen, C;-Cg alkyl, C,-Cs
haloalkyl, C;-Cg hydoxyalkyl, or C5-C; cycloalkyl;
R? and R* are independently selected from hydrogen, halogen, C;-Cg alkyl, Cs-
G, cycloalkyl, C;-Cy alkoxy, C;-Cg alkoxyalkyl, Cy-Cs haloaikyl, C;-
Cg hydroxyalkyl, C-Cg alkeny}, Co-Cs alkynyl, nitrile, nitro, OR®, SR,
20 NR’R®, 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?, $(0),R?, SO.NR’R?, P(O)(OR*)(OR®),
(CR’R®)nP(O)(OR")(OR®), (CR*R®)4-aryl, (CR*R®)n-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



_nmono- or dial kyl am no, N hydroxyacetam do, aryl, heteroaryl,

car boxyal kyl , NR7SO2R8, C(O) NR7R8, NR7C(O R8, C(O OR7, C(O NR7SRR8, .1
. (CH2) n5(0) OR7, (CH2) m heteroaryl, O(CH%MD - heteroaryl, (CH2)nC(O NR RS,
Q CH2) nC(O) OR7, 'and (CH2) SO2NR7R8; R7 " and R8 are, independently,

hydr ogen, C1-C8 al kyl, C2-C8 al kenyl, C2-C3 al kynyl, arylal kyl

cycl oal kyl , het er ocy &FRaRed yith aypteroatom wd F’?alyogéieﬂ?%‘%f_m%%%mlﬂ 70 JUL
2006 R7 and R8 are, i -C8 al kenyl,
C2-Cg al kynyl, aryl alg@ﬁﬁ{)wg%%%?Ia?aﬁ@?%?g@gg%%gﬁﬁc%@y , heteroaryl,
or heterarylalkyl: ensfBgimRsd dBubitited d5hanBeshd, or thhe @enps ni trogen

atom taken together with the nitrogen to which they are attached, may
form a heterocyclic indegendently s¢ledted) frormoalazes, hydnog yrbhdrex ¥alkylpnitales our ~ of

oxygen S sut ur - - s( owEaye ARulaeR kg b aR e BT e IR e o
Is at | east one car Qﬂcg,]cg}%ﬂ‘w ag#%}%:@ﬁéﬂ?ﬁcmub&lﬁém and that if there

are two or nore ring oxygen’a hg oxygen ‘at ons are not

adj acent to one anoiNgydroxyaeéainidd, hefhitebpebelatityl angnoumdimonmaubst i t ut ed
or substituted wth one, two or three]\g{ogps i ndependent | y sel,egéed from
hal ogen, hydroxy, hylifllotamirRy(CH) ) vi &nd| @’EJ&(@%-PW"M ,

al koxycarbonyl, al kylcarb l,, al.kyl.car bonyl.am am P

am noal kyl car bonyl , }QPWF‘fqrﬂ'g%/tdﬂgFﬁ t}%#?%%@&éﬁﬁy’ﬁa@%zwdm g
triflugromethylal kyl gna apifihere arediot? mdit bk loRygeiii®ms,ahe fingbkygeam no,

N- hydr oxyacet am do, aryl, heteroaryl, carboxya iyl ; and the

phar maceut i cal | y acceiomsiErenstzdiasentaotone another des, and prodrugs t hereof .

2. A conpound of daim1, havi thf&g ol | owi structure: wherein R, R2,
R3, R4, X, X2, Tan®, SaNR7eNURIeNR/RFWorr CRIRSI a 1. 3. A conpound

according to claim?2 V\/ner7ei ound according to

n R%is;dé?%l. 4. A co
cl ai m 2 wher ei nQRs Q. S, fK RO, MR R7WeRa. YL ar YYel ai m 2 wherein
R21s (OGS, O(CH,)pS(0)R®, (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 cafbocyclic 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,
N 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 balogen, hydroxy, hydroxyalkyl, lower alkyl, lower alkoxy,



122 6. A conpound sel ected fromthe group consisting of:

8- Cycl opentyl - 2- (pyri di n- 2-yl am no) - 8HI¥yrido [2,3 d] pyri m di n- 7-xgng ZUUE
6- Br onp- 8- cycl opentyl - 2- (5- pi perazi n-1-yl - pyri di n- 2-yl am no) - 84 pyri

[ 2, 3-d] pyri m di n-7-one hydrochl ori de,

8- I t yl allben§ichrbbn Teatbbor ﬁ%;ﬂy 8H-pyri do[ 2,
3- Wdfp§P?R1 éla:nlﬁc;? one hﬂdrﬁtﬂ){ghl Orlgléhﬂky . Emjono)ﬂl@fn o) Pyri del

8- Cycl opentylaﬂnnoadbylzarbﬁnjﬂJquﬂnammethyLmﬂpmbmithylﬂkgll ami no) - 7, 8- di hydr o-
pyrido[ 2, 3-d] nﬁl‘lmdln - -ca LIC acid ethyl ester h dr ochl ori de,

6- Ani no- 8- cycPgpesemeth mmonsy@rchﬂhmm;qca “no) - 8H

gyrBlr 3%28303]0 ope y - Pgﬂﬁ(%@@%‘ﬁfﬁo% H%lleilg}(nsazR;’l ) - pyridi n-2-

yl ami no] - 8H f(O)NRS )O)RSOCI,‘@O SoREor i de,
6- Br onp- 8- cycl ohexyl Eﬁzl d| n- - am no) - 8H— pyr| do [2, 3-d] pyrimdin-7-

one, 6-Acet yl(Chlzlmp @bBer( )mzhe[iq;oqrsl,g(@mmhq;eroapylperazl n-1-yl )= pyri di n- 2-

%l aAcr:ne? 3} : "3&%5@7?1& ¥ ?‘E@%Wﬁ@ﬂ%mﬁn’@dyn pyri din-2

yl am no] - 5 Mg 18H—pyr|do[2 3-d] pyri m di n-7-one,
6- Acetyl _lé cycl opentyl 5-met hyl - 2- [ 5- (4- et hyl - pi per azi n- 1 yl)-pyridin-2-
yl ani no] -RSHs pyydlapentyl ggoup) pyr i ni di none,

éﬁﬁ)ce:)z:rjlﬁzhggw ‘%’ﬁ"ﬁo t%“%gﬁfgﬁh?yﬁ gliyl (Gayfys alkenyl, C-Cs
6- B%H) g[cy%%ﬁl%@nfw% f%mrrg D?ilkylfmd» a?rh Fi n- 2- yl am no) -

8H- pyri do [ 2hetedirylglkiylyiodi n 7-one,
2-(5-[Bi oxye h amno -pyridin- 2y|amno} 6- br ono- 8
cycl opents%l(m%ﬁﬁﬂ CAaEAR. thY yith the

6- Acet yl - )ﬂtlo?af v pyr|d| n-2-yl am no) - 8H
- pyrido [2 3-d pyrlmdl n&%ﬂa%e&AgE?ﬁWQ %g

[ bi s-(2- et hom;tamtdgﬁt)méfﬂnmgmpmbexd;uptﬂ fytreofiwtich mefibers can

cycl opentyl - 5 nc?m.wlbe %dl dt%[ ]pyrl m dldgnﬂgs%?e%tedzﬁ(?oni]UL 1006 123

oxygen, sulfur, S(0), S(0),, 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 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, triftuoromethylalkylaminoalkyl, amino, nitrile,
mono- or dialkylamino, N-hydroxyacetamido, aryl, heteroaryl,
carboxyalkyl, NR’SO:R®, C(O)NR'R?, NR'C(O)R®, C(O)YOR,
C(O) NR’SO,R®, (CH;)mS(0)cR’, (CHa)m heteroaryl, O(CHy)p —
heteroaryl, (CH,),C(0) NR'R®, O(CH,) C{O)OR’, and
(CH)SO,NR'R;

R7 and R are, independently, hydrogen, C;-Cs alkyl, C,-Cs alkenyl, C,-Cs
alkynyl, arylalkyl cycloalkyl, heterocycloalkyl, aryl, heteroaryl, or
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4-[ 6- (8- Cycl opentyl - 6-i odo- 5- net hyl - 7- oxo- 7, 8- di hydr o- pyri do[ 2, 3-

d] pyri m di n-2-ylam no) - pyridin-3-yl]-piperazine-1 -carboxylic acid
tert-b :

8- Cycl t)%)?)édgll{i;%gtag{’fngggf-:néi?ﬂ%){’rlll;}/,fi{ogﬁlz’S(;lf)(l:gpaequa{’z(ljlr\- i‘?l;lff’ -y;%’y(r:? 8? n-2-yl am no) - 8H
pyrido [2, allgayl, pyanyhilldil n-cictoatkyl, heterocycloalkyl, aryl, heteroaryl, or

4-{6-[ 8- Cycl opentyl - 6-(2-et hoxy-et hoxy) -7-oxo-7, 8-di hydro-pyri do[ 2, 3-

d] pyri ni di n-t‘?&yﬁlf)ﬁ]éilﬂb]mpyri di n- 3-yl } pi perazi ne-1-carboxylic acid

tert-b I S , . .

B° Cycl SHERE - Wikatached to tesms itrogen omy BFLORRET YIRS | di n- 2 y1 ami no) -
8H pyri do [n&rogdn € which itheydirdlatacRAE mag form a heterocyclic rin

5-[ Bi s- (2- net hoxy- et hyl ) -am no] - pyri di n-2-yl am no} - 6- gr ono- 8-

cycl opent y| cBrtaiung/fror B-ring sembersaupljpfourmfdviich-merebersguacet yl - 2- {

Cysl opent yi SoURBANY BB U B B ok Al HR xfgen. sulfr, |
4-[6- (8- CyClS?@F,@(ﬂ)i,Zﬁ@ﬁ%‘g o, Brslidiay S0y il lefe ¥ 6l Ghy! i - 2-y1 am no)
-pyridin- 3-yl[-piperazino-I-Ccarboxylic acid tert-butyl ester,

8- cycl opent ytarBer{ &tom ip dhealwiterodyclit riny andlihat 12 thekecare tod eBeyr i do[ 2, 3-

d] pyri m di n-7- one, X .
6- Br ono- 8- cyHNpEYRE)atopus; Higing; oxygensatgme) ag okfiacsnt \\e dof 2, 3-

d] pyrim di n /= : . :

6 B ormo- 8- cyfey e e AR ARy B group s unsybstiuted or subgued (05 5.
d] pyri m di n-wittoswes, two or three groups independently selected from halogen,

6- Br ono- 8- cycl opent yl - 5- et hyl - 2&5- f 4- et hyl ;?Fi perazin- |

-yl) - pyri di rydroxy) hydrepsralieny lyer alkylplosves plkoky, pikoxpcarbeny),

8- Cycl opent )éh- -l A =5 et b h]- g - pi perazin- |

-yl) pyridin- ?%#%%?%%Mﬂﬁw #a%}lo"?% 3-a y’rﬁn%q%gﬁﬂg}

(1- { 6- [ 8- Cy atifperomethy-thiflusiohRiylalkylyirfubromitml Atk ylagigoalky8; di hydr o-

pyrido [2,3-d]pyrindin-2-ylamno]-pyridin-3-yl }-pyrrolidin-3-yt)-

car bani ¢ aciamin@mitrilg, manoe f diglkylamino, N-hydroxyacetamido, aryl,

6- Acet yl - 8- | opent vi - 2- (.4~ hydr oxy-3, 4,5, 6-tetrahydro-2H[ 1, 3']

bi pyr i di nyl TEEOAVE A ’&Saﬁlﬁf-l’r%i%hw “8H-pyrido [2,3-d] pyrimidin-7-one,
the pharmaceutically acceptable salts, esters, amides, and prodrugs thereof.

2. A compound of Claim 1, having the following structure:

R
N= 2 R?
l
HN/I%N N ™0 )i |
}|513

NZN
Xa""!—\ -j_x1
\r\x2
Hd

wherein R!, R%, R?, R*, X!, X2, and X? are as defined for formula 1.

3. A compound according to claim 2 wherein R' is alkyl.
4. A compound according to claim 2 wherein R' is methyl.

5. A compound according to claim 2 wherein R?is {(CO)CHs,



4-[ 6- (6- Brono- 8- cycl opent yl - 5- net hyl - {moxo-7, 8- di hydro-pyrido[ 2, 3
d] pyri mi di n- 2-yl ani no) - pyri di n- 3-yl ] azepane- | - car boxyl i ¢ acid tedf-Ubudlfh
ester, 6-Bronp-8-cyclopentyl-2-(5-]

R P A I

4-{6- tA/} < 6 VAN 7-0%0:- 7, 8-dihyd
pyii dg%@gagw ﬁ%#pﬁ gﬁ%zﬁ%ﬁié{ﬁﬂ%?%ﬁgw 1?1?1['@-5[%,(“ azep:ang- IrO
car boxW-Bﬁ)mﬁéyblepémjblbm-yﬁ-gﬁﬁta@m-1-§}-ﬁﬁﬁﬁﬂi2=)8arﬁhﬁ6)-sﬁ%%db- 2- (5-[

1, 4] di azepan- 1- y| - pyr] di_n- 2-yl am no) - 5- met hyl - 8+ pyri do [ 2, 3
-d] }oyri i gi dzfﬁ:(iang?gndm-%one h%l(drochjonz:le, Y py [

&7 A et W feiSuSAReOY. 305 BipeRibin. B Vi P RIS P doL 2 3-

dl pyri
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yl ami no) - pyri di n-3-yl | - pi perazi nel-carboxylic acid tert-butyl ester,
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3 6 (6 Br orfPRO Ly B GRE6-coamylic scid sty ester dyipshSTigoy | do [ 2, 3-
glcféri?{%‘fﬁé&@ﬂ’%ﬁ?“?‘mﬂ&%‘mﬂgﬂﬁﬁﬁb@mbwﬁper azine-1- carboxylic
6- Br onp- 8- c\pyridpB-g]pyeAmidin{ZBor- Ididroehlvyidepi pper azi n-1-yl ) - pyri di n- 2-
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bi por az! ne- TEiPRLamEUR A dn bt bigrachiandd, V1

4-[6-( Gﬁ-m’omms&yﬂylﬁéx@ber(pyﬂidi&mtdﬁﬂho)ml@g@riao[&,—30'(!1] yén@digye i dof 2, 3-
d] pyri mdi n-2-yl am no) - pyridin-3-yl] -2, 6-dinethyl -pi perazi ne-1-
carboxylic &8d tert-butyl ester,
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YT G015, 5l By s G Doy DO Bor G R Yy~ 6 i et byl
pi per akrheaty - EEyHoReaylci-BE (13 timethpiperagiss ley)-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]pyrimidinone,
6-Acetyl-2-[5-(3-amino-pyrrolidin-1-yl)-pyridin-2-ylamino]-8-cyclopentyl-5-methyl-
8H-pyrido[2,3-d]pydmidin7-one,
6-Bromo-8-cyclopentyl-5-methyl-2-(5-morpholin-4-yl-pyridin-2-ylamino)-
8H-pyrido[2,3-d]pyrimidin-7-one,
2-{5-[Bis-(2-methoxy-ethyl}-amino]-pyridin-2-ylamino } -6-bromo-8-
cyclopentyl-5-m ethyl -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,
6-Acetyl-2-{5-[bis-(2-methoxy-ethyl)-amino)-pyridin-2-ylamino} - 8-
cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
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6-Bromo-8-cyclopentyl-2-(pyridin-2,6-yldiamino)-8H-pyrido[2,3-
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pyr i do[42636Btoytio-8rc filpeht P mate-0X0 07 8-dhydro-pyrido[2,3-
6- Benzyl - 8-cycl opent yl - 2- ( 5- pi per azi n- i-yl - pyridin-2-yl am no) - 8H
pyridof 2, 3- & wmlmmﬁlﬁlmm%pmﬁoﬂ]amm;l-qarzboxylic acid tert-
8- Cycl opent %Qfﬁ' g%ldr oxynet hyl - 2- (5- pi perazi n- |
-yl -pyridin- -ylear i no) - 8H pyrido[ 2, 3-d] pyri m di n-7-one hydrochl ori de,
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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-7-0x0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
ylamino)-pyridin-3-yl]-piperazine1-carboxylic acid tert-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-ox0-7,8-dihydro-pyrido[2,3-
d]pyrimidin-2-ylamino)-pyridin-3-yl]2,2-dimethyl-piperazine-I-
carboxylic acid tert-butyl ester,
6-Bromo-8-cyclopentyl-2-[5-(3,3-dimethyl-pipperazin-1-yl)-pyridin-2-
ylamino]-5-methyl-8H-pyrido[2,3d]pyrimidin-7-one,
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yl ami no} - 8- asy !aﬂpms)t-&-l{-p@nwpmfﬂ]p&ﬁﬁp&mbﬁoﬁe 3-d] pyri m di n-7- one,

1-[ 6- (6- Acet yl - 8-cycl t vl 7, 8-di hyd do[ 2, 3
5 bor S G dopenpl e DB 2 s SR T oo | o mc o,

[1,3']bipyridinyl-6'-ylamine)-8H-pyrido [2,3-d]pyrimidin-7-one,
6-Acetyl-8-cyclopentyl-5-methyl-2-(3,4,5,6-tetrahydro-2H-[1,3']bipyridinyl-6'-
ylamino)-8H-pyrido[2,3-d]pyrimidin-1-one,
4-{6-[8-Cyclopentyl-6-(2-ethoxy-ethyl)-7-ox0-7,8-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-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-
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 fert-butyl ester,
8-Cyclopentyl-6-(2-methoxy-ethoxymethyl)-2-(5-piperazin-1 -yl-pyridin-2-
ylamino)-8H-pyrido[2,3-d]pyrimidin7-one,
4-[6-(8-Cyclopentyl-6-ethoxymethyl -7-0xo-7,8-dihydro-pyrido{2,3-
d]pyri mid in-2-ylamino)-pyridin-3-yl]-piperazine- 1 -carboxylic acid
tert-butyl ester,
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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-ylamino)-6-propionyl-
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-
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,
8-Cyclopentyl-6-methyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-
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,
6-Benzyl-8-cyclopentyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one hydrochloride,
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8H-pyri do[ 2yﬁaQAlBXf-kﬁ'—MoiZ,?—ra?pynmldmlone,
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-l-yl)-pyridin-2-ylamino]-6-bromo-8-cyclopentyl-
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-|-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one,
2-{5-[3-(1-Amino-l-methyl-ethyl)-pyrrolidin-l-yl]-pyridin-2-ylamino } -6-
bromo-8-cyclopentyl-8H-pyrido[2,3-d]pyrimidin-7-one,
1-[6-(6-Bromo-8-cyclopentyl-7-oxo-7,8-dihydro-pyrido{2,3-d]pyrimidin-2-
ylamino)-pyridin-3-yl]-pyrrolidine 2-carboxylic acid,
6-Bromo-8-cyclopentyl-2-[5-(4-diethylamino-butylamino)-pyridin-2-
ylamino]-8H-pyrido[2,3-d]pyrimidin 7-one,
6-Acetyl-8-cyclopentyl-2-[ 5-(3-ethylamino-pyrrolidin-1-yl)-pyridin-2-
ylamino]-5-methyl-8H-pyrido|2,3-d]pyrimidin-7-one,



6- Arni no- 2-[ 5- (3- am no-pyrrolidin-1-yjx-pyridin-2-ylam no]-8-cycl ozoﬂenlﬁy%
8H pyrido[ 2, 3-d] pyri m di n-7- one, JUL 2005
6- Am no- 8-cycl ol pentyl - 2-[ 5-(3-et hyl am no-pyrrolidin-1-yl)-pyridin-2-

yl am nq] - 8H pyri doJ 2, 3- rim di n7-one, - .

6- Ani n%é%@-&ﬁ@ﬂﬁwﬁf {f@fw%rm@ﬁ Fiyl-piyidigndamipoyFho) - sH-

pyrido[ 2, 3- | '_ '

6- Am no- 2- ( 5 gsp(zlnsg no-lqﬁ-?le? O?l -ethyl)-pyrrolidin-1-yl]-pyridin-2

ylam ncﬁ}AB&tﬁM‘rl{@{I@MI ﬁimr&HPmcﬂﬂ/bbﬂwﬁ pé/}'wfhmlﬁﬂ]-wﬂdlﬁ@
1-[6-(6-Amn cl opentyl - 7- oxo- dlhydro pyr|d0[23djpyr|md|n 2-
J1 50 no) - pyPIEFRONS ;mlop?mwbﬁn&ﬂthiéﬁf&awm@,l lpyemiin-7-on

6- Ani NQ-&- - 2. t i di n-2-

o1 am TR SR hakal ey BLbRaRS B gl 19) Py o

6| Br orm) SSﬁWﬁp?ﬂ%t Parf i @,@ﬁr?m-syl]aﬁwbmﬁddz{c&b%'x}mé Byidi di nyl - 6" -
am no rido rrmain one

8- Br ombeAc p%p@npeﬂtylzz-%§(memymlno¢uwlmo)-amm 21 ani no) - 8H

pyridof[ 2, 3- d

6- Br omp- 8- cy %E% Q%V?(@ﬂam‘!%%a‘ﬂ?mmﬁwﬂmnﬁzz yl anmi no) - 8H pyri do[ 2, 3
o (8. E?%*‘?"ﬁﬁ?‘é‘?o[iyﬁe% Sy S el €% oo o

cycl opentyl 8Ei—p)p]du[216{d2}p)a1midpy7+om,d| n7-one,

cycl op B ACns B o e DB din-Lyfaminor 6-eingl S
r2)y£|5df)[22Agn @?%gé?%ﬂ:ﬁkﬂm%ﬁy’réﬁl n-2-yl am nol - 6- br ono- 8- cycl opent yl - 8H

g Br om8- %yatqprhtm@mhyl—z-[f( -H-dhettofl ipypesarim by Dypyiridim2-2aniaon]-8H) - 8H- pyri do[ 2, 3
rimdin-7 , . g
N!% (6- Broﬁﬁl-’gqugfc‘iﬂ@%ﬂ’t“ypihmﬁxo 7, 8-di hydr o- pyrido[ 2, 3-d] pyri mi di n- 2-

£ o2 Ay BB A S BRI o
pyri do[ 2, 3- ;i}qp)d/o{m3dd]pyﬂmuhm-7-one
6 B oMy & sen N b ethyl- 2 [-O3- iy mine sy e e i pPY 1 i n-2-ylam no] -
ylamino]-8H-pyrido[2,3-d]pyrimidin-7-one,
8-Cyclopentyl-6-ethyl-2-(5-pyn’olidin-1-yl-pyridin-2-ylamino)-8H-pyrido[2,3-
d]pyrimidin-7-one,
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-7-0xo0 7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
yIamino)—pyri_din 3-yl}-pyrrolidine 2-carboxylic acid,
8-Cyclopentyl-2-[5-(4-diethylamino-buhylamino)-pyridin-2-ylamino)-6-ethyl-
8H-pyrido[2,3-d]pyrimidin-7-one,
6-Benzyl-8-cyclopentyl-2-[5-(3,5-dimethyl-piperazin-l-y1)-pyridin-2-
ylamino]-8H-pyrido[2,3-d]pyrimidin 7-one,
6-Benzyl-8-cyclopentyl-2-{5-(3,3-dimethyl-piperazin-l-y])-pyridin-2-
ylamino)-8H-pyrido[2,3-d]pyrimidin 7-one,
6-Benzyl-8-cyclopentyl-2-[5-(4-methyl -piperazin-l-yl)-pyridin-2-ylamino]-
8H-pyrido[2,3d]pyrimidin-7-one,



8H pyrido [2,3-d] pyrimdin-7-one, 129 20 oL 2008
6- Br ono- 8- cycl opentyl - 2-[ 5- (2- di et hyl am no- et hoxy) - pyri di n- 2-yl am no] - 8H
pyrido[2 3-d] pyrimdin-7-one,

6- Bro - no) - 8H rido
[2,3-d (lgy&h - Odébd%nign%%&fd‘ﬂi-gq’é@%% %ent gl{’f’;l'?"f%“?o n%bﬁ’m 5¥JI per ag?/n- I
-yl -pyri d| nSH-yjﬁram[nG)d]ﬁyhmﬂMmﬂGtﬁw[ 2, 3- d] pyri m di n-7- one,
6- Brom)8cyclo entyl - 5- net hyl - 2- (345 -tetrahydro-2H|

1, 3' | biépenzyl- %Wn‘floBentyll %nliéﬁryﬂlahnﬁympdaot@né d)-pydiRiZdi n- 7- one,

6-Brorr080 - 2- yridi n-2-yl am no) - 5- net hyl - 8H
pyrido[ 2, 3- pyrlﬁlgl g@n?dﬁ%ﬂﬁfﬁ ‘P%ng

5-[ Bi s6(RBerl2yHR Edivi- 81PyRo [ H-6- br onp- 8-
cyE:I ope&nt yeryS 1r?r)édtz’lﬁglIhgl—l?lgyr| do%lgﬁ% JC)i,] Bﬁ?&md?lﬁh?%gise 2-[

5- (ﬁ Ami no- @Vhsld)[éztﬁ d\]@)ampydlneﬂ gnﬁz yl am no] - 6- br onp- 8- cycl opent yl -

met 0 in

o Br o6 @y@%@&m@@ehﬁif AR PR Ar B s no) - 5- et hy! -
8H-pyri do [ ey cldgkgftymiﬁ ﬁ’ﬁﬁiol[F P ,}pyrumdm -7-one

N- [ 6- ( 6- Br onp- 8- yl -5-"net 0x0- 7, 8-di hydro-pyrido [2, 3-

g] B.y“ m[gmﬁ Helwhﬂchlol)opﬂwl mwﬁ%ﬂ]hyﬁmﬁyﬂrdc;[zéecﬂpzmmtgn—%— ol -5
- Brono- 8- cycl apenty oxy-et hoxy) - pyridi n-2-yl am no] -
met hyl - 8H pyf B?hP@CHTﬁleﬂWHgﬁé"?ﬂ drfgrboxylicaci i

G O 0O 1 AN EHIBR b 2y 1-2-1 am )

6- Br ono- 8- cyplhmﬂgﬂtgﬁ{ﬁﬂ&[ﬂ%]@yﬂﬁd&h?amno et hoxy) - pyri di n-2-yl am no] - 5-
met hyl - 8H pyrido [ 2, 3-d] pyrimdin7-0
6- Br ons- @xcéwaﬁéwli‘-‘y@ %m@qthxlrplaerwnﬁyyla -Oyndnr-ylamioglyé-i di n- 2- yl ani no) - 8H

EB E)r/(r)lngogzcég&go g%t thlli'p1 g%&wf% d(]%ynm’tdll"lyl B pi perazin-1-yl-pyridin-2-yla

M no) - 88&clgpentyd - gf@ ﬁhﬁyéthyn;dpérzzlﬁn@,l) pRidMR-88Mo])-32
6- Acetyl - 8-cycl opentyl |-2-(3,4,5, 6-tetrahydro-2H [
1, 3' ] bi pyri dydgpxymeth Yif'ls&]n]’ BB dipyrimadie 7ng] pyri mi di n- 7- one,

8-Cyclopentyl-6-hydroxymethyl-2-[5-(4-methyl-piperazin-1-yl)-pyridin-2-
ylamino]-8H-pyrido[2,3-d]pyrimidin7-one,
2-[5-(3-Amino-pyrrolidin-i-yl)-pyridin-2-ylamino]-8-cyclopentyl-6-
hydroxymethyl-8H-pyrido[2,3-d]pyrimidin 7-one,
8-Cyclopentyl-2-[5-(3-ethylamino-pyrrolidin-1-yl)-pyridin-2-ylamino]-6-
hydroxymethyl-8H-pyrido[2,3-d]pyrimidin-7-one,
8-Cyclopentyl-6-hydroxymethyl-2-(5-pyrrolidin-1-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one,
2-{5-[3-(1-Amino-]l-methyl-ethyl)-pyrrolidin-1-yl]-pyridin-2-ylamino } -8-
cyclopentyl-6-hydroxymethyl-8H-pyrido[2,3-d]pyrimidin-7-one,
1-(6-(8-Cyclopentyl-6-hydroxymethyl-7-oxo-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-
hydroxymethyl-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Amino-8-cyclopentyl-2-[5-(3,5-dimethyl-piperazin-1-yl)-pyridin-2-
ylamino}-8H-pyrido[2,3-d]pyrimidin7-one,



6- Acetyl - 8- cycl opentyl - 2- (5-di et hyl an] @o pyr| di n- 2-yl am no) - 5- et hyl -8|—§-DE
pyrido[ 2, 3-d] pyri mi di n- 7-one, 6-Acety 70 L 20
5-[ bi s- (2- hydr oxy- ethyl) am noj - pyr|d|n 2 yl am no) - 8-

3-d] pyri m din-7-0one,

cycl opent yl - 5- net hyl - rido [2

6- Acetﬁgﬂu'[os '(CZGIQH?'}%L %éﬁfﬁ%ﬁlywpﬁé@ﬁ Lylypxridincd-- 8- cycl opent yI -
nmet hyl - 8H p -

6- Acetyl - el.r{ﬁ Esg E%fngfd#hfaﬁzﬁnﬁb pyri di n-2-yl am no) - 5- et hyl -

pyrido 6[-Rm3no-d-] Yiop&itell-D{ §-(4feethyl-piperazin-1-yl)-pyridin-2-ylamino]-
N-[ 6-(6- Ace3¥{ g cgcltg e;’[lt-)(/| ny;etphr;)/ 7- oxyo) 9yr%13 di h{/dro gyrl do [ 2, 3-
d] pyri mi di n -pYraiﬁ[Aasi ldlnﬁ-@nﬁjl ] - Nrret hyI acet an de,

o AR SRR ok B A 54 Bl 1 o ol -5

6- Acet yl - 8- gypb led]%ﬁ,ﬁ[g[dg@ﬂmghoxy et boxynet hyl ) - pyri di n-2-yl am no]j -
5- net hyl - 8H pyri doiP pyrimdi n-7-o0one,

6- Acet )6I-A84r(;y&-lcmdemmyl-2}{ﬁ &émyhmﬂd}pmmhdnm-l-gt)w)n—byrl di n-2-yl am no] - 5-
thyl -8 H di )

6 Ac)étyl ot %kkﬁwng%% Higyﬂliﬂr}%@?piwr ol i din-|

-yl i 6- Acet yl - 8-

yel OBZI?{’;“ B POy 2 - pR ol BLEy A D BB B0, 5 Acet

yl am nol) 8H-pw|db[dd{-a]p&ndimmr-7-ﬁhdi n7- oneh o 3 o Gl 6

6- Acet 8 - tetr ro-2HJ 1 i pyridin

yl aﬁ».enéyA@Pf%i{? 535 125-“31”8]1'1%‘}}4*)’ rﬁtbwl)r;mg.l@ivm- l-yl}- pyn[ 1bipy Y

6- Acet yl 2 | ami no) - 8H
el b 5 SalAPRRLa e SRIRRRL Y dpYiaaRdihl bk, 2 V! 2 n©)

6- Acet )ll-[6€(6Q%ﬁir@p&‘—lec}lbp02n)(l57' ey B;dnﬂgfﬂrﬂ@yﬁ&d[&@d]p?nmhcﬁmznO) 8H pyrido
[2,3- d]pyrimdin-7-one, 6-Acetyl-2-

[ bi s-(2- hydwmn@)rmwnérﬁlhgyrr@m@ﬁ wrhowlmcma) 8- cycl opentyl - 8H pyri do

521 bt - STk ELIGoR o B AEEY [iint o amipeprin-g:
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6- Acetyl -2-[ 5-(2-am no-et hyl am n ridin | am no] - 8-cycl opent yl -
%-Bromo 8-cyclopentyl-2-(3, X 5 6-tetm?1y g—2H -1 3']b13/y11d1ny1- - Y benty

ylamino)-8H-pyrido[2,3-d]pyrimidin 7-one,
6-Bromo-8-cyclopentyl-2-(5-morpholin-4-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-2-(5-diethylamino-pyridin-2-ylamino)-8H-pyrido[2,3
d]pyrimidin-7-one,
2-{5-[Bis-(2-hydroxy-ethyl)-amino]-pyridin-2-ylamino }-6-bromo-8-
cyclopentyl-BH-pyrido[2,3-d]pyrimidin7-one,
2-{5-[Bis-(2-methoxy-ethyl)-amino]-pyridin-2-ylamino } -6-bromo-8-
cyclopentyl-8H-pyrido[2,3-d]pyrimidin7-one,
2-[5-(2-Amino-ethylamino)-pyridin-2-ylamino]-6-bromo-8-cyclopentyl-8H-
pyrido[2,3-d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-2-(5-dimethylamino-pyridin-2-ylamino)-8H-pyrido[2,3
d]pyrimidin-7-one,
N-[6-(6-Bromo-8-cyclopentyl-7-ox0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
ylamino)-pyridin-3-yl]-N-methylacetamide,



pyrido[ 2, 3-d] pyri m di n-7-one, 131 UL 1008
6- Acetyl - 8-cycl opentyl - 2- (5-di met hyl am no- pyri di n- 2-yl am no) - 8H 11
pyrido[ 2, 3-dl pyri m di n-7-one,

) s SR R0 ehiopiid ) o 0
6- Acet yl - ﬂqg@n%m@n&dlﬂ.?(&mnet hoxy et hoxy) - pyri di n- 2-yl am no] - 8H

pyri doJ 2, 3 d yrim
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8H pyrido[ 2 d n- 7-

6- Acet yl - géc %’J%R’g}‘ﬂﬁxrflgld%ﬁﬁan& hyl am no- et hoxy) - pyri di n- 2-yl am no] - 8H
- pyri @Of[h%m% %?Mbbéﬂt?l f'-‘[§ 2Qfsthylamino- ethoxy) pyrldln 2-ylam1no]-8H-
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pyrl do[ 2, 3-d] pa/rl m di n-7-one
22 (5- Azet i diPwtidelgi3-dpyrimidins!-9neani no) - 6- br omo- 8- cycl opent yl - 8H- pyri do[ 2, 3

- dl pyri AL )

2-(5- A?e%?gﬁi 1- y?’agge“% nmfthf’l 2n€3 d§ 6éet5ah3’dm %Héygllglﬁgﬂfi%y-&—l- pyrido [2,3
- d] pyri m dighyldm@is).8H-pyrido[2,3-d]pyrimidin-7-one,

N-[6-(6- Brormy8 cycl op gglt-l [ o]fgn7 8- di hzdro pyrido[ 2, 3- d]pyrlmdln 2-yl
am no) 6 Wmod&qy@omqtyla}é% dmlwéammo-pyndm— ylamino)-5-methyl-8H-

6- Br ono- 8- cycl. | am no- pyri di n-2-yl am no) - 8H pyri do[ 2, 3-
dl pyrimdin @ﬁ?g'x ynm(‘ém' “5he]

6- Br onp- 8- B4 Qpa?&bxyea?hﬁmﬁﬂmﬁbyﬁma-??ﬁﬁﬂhmimmmrI di n-2-yl am no] - BH-
pyrido[ 2, 3-d] pyrimdin-7-

N-[ 6- (6- Bromlepwﬁrbp@mmsmpm@msﬂmum?wmdo[2 3-d] pyri m di n- 2-yl
am no) VLI l] net.hanesul,f nam e 8] 200% 4

2-[@-{2- mo e yammo)-pyn In-2-ylarine bromo cyclopentyl-5-

methyl-8H-pyrido[2,3-d]pyrimidin 7-one,

6-Bromo-8-cyclopentyl-2-(5-dimethylamino-pyridin-2-ylamino)-5-methyl-
8H-pyrido[2,3-d]pyrimidin-7-one,
N-[6-(6-Bromo-8-cyclopentyl-5-methyl-7-0xo-7,8-dihydro-pyrido[2,3-
d]pyrimidin-2-ylamino)-pyridin-3-yl]-N methyl-acetamide,
6-Bromo-8-cyclopentyl-2-[5-(2-methoxy-ethoxy)-pyridin-2-ylamino]-5-
methyl-8H-pyrido[2,3-d]pyrimidin 7-one,
6-Bromo-8-cyclopentyl-2-[5-(2-methoxy-ethoxymethyl)-pyndin-2-ylamino]-
5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-2-[5-(2-diethyl amino-ethoxy)-pyridin-2-ylamino]-5-
methyl-8H-pyrido[2,3-d]pyrimidin7-one,
6-Bromo-8-cyclopentyl-5-methyl-2-{5-pyrrolidin-1-yl-pyridin-2-ylamino)-8H-
pyrido{2,3-d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-5-methyl-2-(6-methyl-5-piperazin-1-yl-pyridin-2-ylamino)-
8H -pyrido|2,3-d]pyrimidin7-one,



6- Brono- 8- cycl opentyl - 2- (5- met hanesul {gnyl - pyri di n- 2-yl am no) - 8H pyri do
[2, 3-d]pyrinidin-7-one, 70 JuL 2008
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- dl pyrim dlﬂYnﬁo% Wol-9D¢,5- azepan-

N Lol SRS Tl {@)hé’%{&‘?ﬁ%ﬂ@i%ﬁ’ﬁ‘%%‘%ﬂd?%@%o%',O%f T pyr i i n2-
yl am no) - pyrdydloﬁcrﬁybli-lneﬂfr)ﬂimrbﬁ@dop 3-d}pyrimidin-7-one,

6- Am no- 8- cycl opentyl - phenyl am no-pyri di n- 2- yl ami no) - 84 pyrido [ 2, 3-
d] pyri - &pﬁylﬂ-&g-@ armno e ylammo)-pyndln-Z -ylamino]-8-cyclopentyl-5-

6- Amdn?283c)é‘j?$}5ﬁeﬂ1&é’ 59 zglngﬁ)y{_llmt{gmc?_ol%gnzyl am no) - pyri di n- 2-yl am no] - 8H
pyri do

N-[ 6- - &l -elj.pyri m di n- 2-
L S Sl sty e Sk

6- Armi no- 8- cwhdp@cﬁ g)pygimidinsoteanesul f onyl - pyri di n- 2-yl am nb) - 84 pyri do

2,3-d - 7-0ne
ES Ami n] gé/. &é/gc sfireyrlopentyl- Smethyl-Tagxa-TBribydpe-mimide]?.38 H- pyr i dof 2, 3-
d di
6] %re![g} 8 a y%l opentylyla?Tg) ?gldm? ymeet lea)&/: tam pycrll di n-2-yl am no] -5
nmet hyl 68Aleepylr-8-d)ac[l&pe3ﬁ3d]2@w ~(2AmeithoXy-ethexy)-pyridin-2-ylamino]-5-

?re?ﬁsf ng_ p;:p{q@g ‘éqz[ﬁbﬁﬂgiz’“ﬁp&?gﬁg%e,et hyl am no) - pyri di n- 2-yl am no] -5
Hi e e nR PR PR
-yl - pyri di n-52myﬂhgmﬁqa)ynaemumyﬁmnmh-'ﬁeh@t hyl - 8H pyrido[ 2, 3-d] pyri nid
n-7- On?Acetyl 8- cyclopzcntyl-2 -[5-(2-diethylamino-ethoxy)-pyridin-2-ylamino]-5-
methyl-8H-pyrido[2,3-d]pyrimidin7-one,
6-Acetyl-8-cyclopentyl-5-methyl-2-(5-pyrrolidin-1-yl-pyridin-2-ylamino)-8H-
pyrido{2,3-d]pyrimidin-7-one,
6-Acetyl-8-cyclopentyl-5-methyl-2-(6-methyl-5-piperazin-1-yl-pyridin-2-
ylamino)-8H-pyrido[2,3-d]pyrimidin7-one,
6-Acetyl-8-cyclopentyl-2-(3,4,5,6-tetrahydro-2H-[1,3'|bipyridinyl-6'-
ylamino)-8H-pyrido[2,3-d]pyrimidin7-one,
6-Acetyl-8-cyclopentyl-2-(5-morpholin-4-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one,
6-Acetyl-8-cyclopentyl-2-(5-diethylamino-pyridin-2-ylamino)-8H-pyrido[2,3-
d]pyrimidin-7-one,
6-Acetyl-2-{5-[bis-(2-hydroxy-ethyl)-amino]-pyridin-2-ylamino)-8-
cyclopentyl-8H-pyrido[2,3-d]pyrimidin7-one,
6-Acetyl-2-{5-[bis-(2-methoxy-ethyl)-amino]-pyridin-2-ylamino)-8-
cyclopentyl-BH-pyrido[2,3-d]pyrimidin 7-one,
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pyrido[2,3d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-2-[ 5-(2-methoxy-ethylamino)-pyridin-2-ylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one,
2-(5-Azetidin-1-yl-pyridin-2-ylamino)-6-bromo-8-cyclopentyl-8H-pyrido[2,3-
d]pyrimidin-7-one,
2-(5-Azepan-1-yl-pyridin-2-ylamino)-6-bromo-8-cyclopentyl-8H-pyrido[2,3-
d]pyrimidin-7-one,
N-[6-(6-Bromo-8-cyclopentyl-7-oxo-7,8-dihydro-pyrido[2,3-d] pyrimidin-2-ylamino)-
pyridin-3-yl]-acetamide,
6-Bromo-8-cyclopentyl-2-(5-phenylamino-pyridin-2-ylamino)-8H-pyrido|[2,3-
d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-2-[5-(4-fluoro-benzylamino)-pyridin-2-ylamino]-BH-
pyrido[2,3-d]pyrimidin-7-one,
N-[6-(6-Bromo-8-cyclopentyl-7-ox0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino}-

pyridin-3-yl]-methanesulfonamide,
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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,
6-Amino-8-cyclopentyl-2-(5-methanesulfonyl-pyridin-2-ylaminb)-8H-
pyrido[2,3-d]pyrimidin-7-one,
6-Amino-8-cyclopenty!-2-(5-phenyl-pyridin-2-ylamino)-8H-pyrido[2,3-
d]pyrimidin-7-one,
6-Acetyl-8-cyclopentyl-2-[5-(2-methoxy-ethoxy)-pyridin-2-ylamino]-5
methyl-8H-pyrido[2,3-d]pyrimidin7-one,
6-Acetyl-8-cyclopentyl-2-[5-(2-methoxy-ethylamino)-pyridin-2-ylamino]-5-
methyl-8H-pyrido[2,3-d]pyrimidin7-one,
6-Acetyl-2-(5-azetidin- 1-yl-pyridin-2-ylamino)-8-cyclopentyl-5-methyl -8H-
pyrido[2,3-dIpyrimidin-7-one,
6-Acetyl-2-(5-azepan-1-yl-pyridin-2-ylamino)-8-cyclopentyl-5-Methyl-8H-
pyrido[2,3-d]pyri mid in-7-one,
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N-[6-(6-Benzyl-8-cyclopentyl-7-0x0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
ylamino)-pyridin-3-yl]-acetamide,
6-Benzyl-8-cyclopentyl-2-(5-phenylamino-pyridin-2-ylamino)-8H-pyrido[2,3-
d]pyrimidin-7-one,
6-Benzyl-8-cyclopentyl-2-[5-(4-fluoro-benzylamino)-pyridin-2-ylamino]-BH-
pyrido{2,3-d]pyrimidin-7-one,
N-[6-(6-Benzyl-8-cyclopentyl-7-oxo0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
ylamino)-pyridin-3-yl]-methanesulfonamide,
6-Benzyl-8-cyclopentyl-2-(5-methanesulfonyl-pyridin-2-ylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one,
6-Benzyl-8-cyclopentyl-2-(5-phenyl-pyridin-2-ylamino)-8H-pyrido[2,3-
d]pyrimidin-7-one,



6- Acetyl - 8-cycl opentyl - 5- et hyl - 2- [ 5-i6gor phol i ne- 4- car bonyl ) - pyri di pg2yL 2006
yl am no] - 8Hpyrido [2, 3-d] pyri mdin7-one, 138 20 JUL 2005
8- Cycl opentyl 6- et hyl - 2-[ 5- (pi per azi ne- 1- car bonyl ) - pyri di n- 2-yl am no] - 8H

o oyt Bt pel b i e G Cometprpbesy Ry ) - pyr i

m 2-yl am nol,fmﬁnﬂtgmpyﬁhb[gyju idinfllogyy i m di n-7-one,  2-[
5- (3- Am no- pyrroli di né- “car bonyl ) - pyri di n- 2-yl ami no] - 8- cycl opent yl -

et hyl - 8t&ysjopedty]-8; l&dd})wynatlmldi-[d?(Qane!,hoxy-ethylammo) -pyridin-2-

8- Cycl opent t r - car bonyl ridin-211 am no] - 8H
pyﬁldo l[02 331'1?1759‘?] 'ﬁ?! d‘%éo"g]gﬁygmé‘ﬁ?fﬂ N8 cycl opgn%yloyz [5 (pi per azi n!a I
-sulfo di br. % - 7- one,

6- Br orrgé( )Ac%% i(glpie Iéﬁ@ﬂ ﬂ?b g [dgg%gg%?onyﬁ pyrl i n-2-ylam no] - 8H

pyrido [2, 3pymﬂcﬁ2;3|-d1pjzh1micﬁn-dm 2- [5 (3- Ami no- pyrrolidine-|
-sul fonyl) -pyridin-2-yl am noj.- 6- br 8 6yclopentyl 8H- pyri do

[ 2, 3- AP §TAGEPER-h7l PyEdin-2-ylamino)-8- cyclopentyl-6 hydroxymethyl-8H-pyrido[2.3-

6- Br ono- 8- ¢ Y [ 5- (3, 5-di met hyl - pi perazine- | -sul
foryl )-pyrié&ﬁﬁ%ﬁ%lttr)ngeno] 8H pyrido[ 2, 3-d] pyrimdin-7-one,

6- Br ond:[B-@YC t)m&ﬁydrﬂﬁ}ﬂ%ﬂl 12}-o£o-58(cﬁhﬁﬁ6 186{2,3-
-sul fonyl)-p in yl am no] 8H- yridoJ 2, pyrim di n7-one,
6- Br onp- 8- c¢ ﬁlmpe@m -ytamm)rgmndm-F ](mtﬂphd¢,| ne- 4-sul fonyl ) - pyri di n- 2-

Yo O BRI 00h e BB B0, ek TR 011 e

cycl opentyl pRidBER Byd]P%%anEZ 3-d] pyri m di n-7-one,
6- Br onp- 8- cycl ogent , 5-di met hyl - pi perazi ne- |
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ethyl - § l_CL)}cj:Y rp'er?t%[ g h:;)/d}jc]x?r\ﬂlrelthml 9' (Jg-metganesulfonyl-pyndm-Z -ylamino)-
8H-pyrido{2,3-d]pyrimidin-7-one,
8-Cyclopentyl-6-hydroxymethyl-2-(5-phenyl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one,
8-Cyclopentyl-6-ethyl-2-[5-(2-methoxy-ethoxy)-pyridin-2-ylamino]-8H-
pyrido[2,3-d}pyrimidin-7-one,
8-Cyclopentyl-6-ethyl-2-[5-(2-methoxy-ethylamino)-pyridin-2.ylamino]-BH-
pyrido{2,3-d]pyrimidin-7-one,
2-(5-Azetidin-1-yl-pyridin-2-ylamino)-8-cyclopentyl-6-ethyl-8H-pyrido[2,3-
d]pyrimidin-7-one,
2-(5-Azepan-1-yl-pyridin-2-ylamino}-8-cyclopentyl-6-ethyl-8H-pyrido(2,3-
d]pyrirnidin-7-one,
N-[6-(8-Cyclopentyl-6-ethyl-7-0x0-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)-
pyridin-3-yl]-acetamide,
8-Cyclopentyl-6-ethyl-2-(5-phenylamino-pyridin-2-ylamino)-8H-pyrido[2,3-
d]pyrimidin-7-one,
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6-Bromo-8-cyclopentyl-2-[5-(3,5-dimethyl-piperazine-1-carbonyl)-pyridin-2-

ylamino]-5-methyl-8H-pyridof2,3-d]pyrimidin-7-one,
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]pyrimidin7-one,
6-Acetyl-8-cyclopentyl-5-methyl-2-[ 5-(piperazine- 1 -carbonyl)-pyridin-2-
ylamino]-8H-pyrido[2,3-d]pyrimidin7-one,
6-Acetyl-8-cyclopentyl-2-[5-(3,5-dimethyl-piperazine-1-carbonyl)-pyridin-2-
ylamino]-5-methyl-8H-pyrido{2,3-d]pyrimidin-7-one,
6-Acetyl-2-{5-(3-amino-pyrrolidine-1-carbonyl)-pyridin-2-ylamino]-8-
cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Acetyl-8-cyclopentyl-5-methyl-2-[5-(morpholine-4-carbonyl)-pyridin-2-
ylamino]}-8H-pyrido[2,3-d]pyrimidin7-one,
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pyrido[ 2, 3-d] pyrimdin-7-one, . ..

6- Acet y| - 2- f=thyb-8kL-pyridedi?. -d}pysimidin-7Png- 1- y10- pyri di n- 2- yl ami no) - 8-

met hox | -5- - ' Lk Nz 4 . A conpound
accor d?@%ﬂé‘%wﬁé‘&? i@%@&ﬂo@”@%‘gb%%@g%‘k |le° %}ﬁ‘g'l'g—of ; w

8- Cycl opent ythyR8Kpytide[2B-djpytigiidin®on8H pyri do[ 2, 3-d] pyrim di n-7- one,

6- Br ono- 8-cycflo entyl -'2-(5 - pi perazin- | -yl -_g_yri di n-2-yl am no) - 8H- pyri do
[ 2, 3- d$+8¥clapentyh6 =ty - Fytmarpheline-4tearbonyl)-pyridin-211amino]-8H-

8- Cycl opentyl - 6-et.hyl - 2- ( 5- pi perazi n-1-yl - pyri di n-2-yl am no) - 8H pyri doJ 2,
3- d]pyri m éﬂﬁf?offé'rfﬁpwafcﬁ%ﬁr i de,

8- Cycl 18- dycPoy ' {e0F- 12 216hi881-819) - 7, 8- di hydro
pyri do??g@g]%g}ii m fﬂiez 5&8@?@%@% %ngig? }%y%-iﬁyl édst eer]nydrochI oride,

6- Ami no- 8- cywridup2 dtd)pyrdmidin-Bioper azi n- | -yl -pyridi n-2-yl am no) - 8H
id 3-d | m din-7- hl oride, ... .
6 b onbBEOBYT SstAREYH 2 P maol e e pny - PRy inck-YARHOR-4H - pyr i di n- 2-
yl am noj - 8%&%9,9[@?%‘591%&’-'71&%& n7-one hydrochl ori de,
clo - 2-

6- Bronp- 8- ¢ ent met hyl -8 H- pyrido[ 2, 3d] pyri nmi di n- 7- one,

6- Br ond{B{byahiapaytrplidie ietilfphyD-pyHdin- bylanino}-&byomp§+ | di n- 2- yl ani no) - 8H
pyrido[ 2, 3-d] pyrimdin-7-pone o
8- Cycl opent S/HCJ‘H’-"PW&@%P@C&ZsBT%@FH‘HdHﬂIQ‘W - pyri di n- 2-yl am no) - 8H

pyr i dof &3 dlRN i SHedivin isARS - UL HR T Rl Rkd AR 1 _pyridin-2-

B oy el SOV oA MBSO Lowtonheyridng o) an

pyri do[ 2, 3- flhmyic]*8H+pwrido[2)3ed ] pyriidii7eried e,

8- Cycl gpent yl - 6-i sobut oxy- 2-(5-§)i perazi n-1-yl -pyridi.n-2-yl am no) - 8H
6-Bromo-8-cyclopentyl-5-methyl-2-[3-(piperazine-1-s fonyly-pyndm-}

ylamino]-8H-pyrido[2,3-d] pyrimidin7-one,
6-Bromo-8-cyclopentyl-5-methyl-2-[5-(morpholine-4-sulfonyl)-pyridin-2-
ylamino]-8H-pyrido[2,3-d]pyrimidin7-one,
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-cyclopentyl-2-[5-(3,5-dimethyl-piperazine- 1 -sulfonyl)-pyridin-2-
ylamino}-5-methyl-8H-pyrido[2,3-d}pyrimidin-7-one,
8-Cyclopentyl-6-ethyl-2-[5-(piperazine-1-sulfonyl)-pyridin-2-ylamino]-8H-
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,
2-[5-(3-Amino-pyrrolidine- 1-sulfonyl)-pyridin-2-ylamino]-8-cyclopentyl-6-
ethyl-8H-pyrido[2,3-d]pyrimidin7-one,
8-Cyclopenty!-2-[5-(3,5-dimethyl-piperazine- 1-sulfonyl)-pyridlin-2-ylamino]-
6-cthyl-8H-pyrido[2,3-d]pyrimidin-7-one,



pyrido[ 2, 3-d] pyri m di n- 7- one hydr ochl B9i de, 209
6- Benzyl - 8-cycl opentyl - 2- (5- pi perazin-1-yl-pyridin-2-ylam no) ~gH-10 L
pyrido[ 2, 3-d] pyri m di n-7-one hydrochl ori de,

8- Cycl apaeHyLe-BydlystneySRietivt -2 5((PipeRizRRL 18I Bny)phridkt2-di n- 2- yl am no) - 8H
20 JUL 2006 14%%}%{ %[2, 3 E);Zl[ri(lr%pgi n-7-one h}:/%)rbgghl ori de,
1¢)

2-[ 5- (4-t er ylaBun &Haﬁl‘ybidn&a-ﬁ-{dimimizlin?-mle; yl ) -pyridin-2-yl ami no] -8

L F oS A3 i OB - PR b T T Dor P

6 ncetyl -5 o B e o

_yl - py 6+ Aleaty 2 -J3-Evama)o- Birolidiné -d esul fand)-gy rigini 2ry Binlnd-Sne

O R T o L AR 5Py 612,

G- B O 1) SO0 12 (0SS 4 in 3l Py 71 - 7-

6- Acet yl - 8- glantinpefrnydthyd-SHphsido[2;3-HlppiipediaZi-ond, apd -
pyri di n-2-yl am no) - 8H pyri do 52 3-d]% rimdin7-one. 9. The use of a
conpouﬁdA%Féﬂog"Eﬁ’%@JeﬁlwltﬁY@Fﬂ%Yl' #(bt> Smaphthyridinggvianangk-8H- redi canent f or

treating a d| e5_ neli &i caused by abnormal cell proliferation in
a mammal , gk@{%&gi %ﬁfﬁﬁ‘@g{nt’ oﬁg,_ The use of claim9 wherein the disorder
or condiAdedyl-Beyddgpentydd-E5d(1i, b-dRsbeaatiohicephdlined-yDrmuidirc2nsi st i ng of

vascul ar snooth nuscle proliferation associated with atherosclerosis,
post sur gi callagBeli-methyl8iboyadeldd-dleytimidini’sone, and endonetriosis. 11.

The us i i Or ; f : of a

medi ca‘ri?é CI&&&W?%%&’%%F@J363"2{8%?5%@71%'}@51@2 'yg%ﬁllﬂhfecti ons

sel ected fr @m-pyiaiof2 aulpetnidisyiong, of viral infections such as DNA
viruses |ike herpes and RNA viruses like HV, and fungal infections in a

manmal 6-AgetylEhE-tilercod-pipesasipbihnyndiod- vamipayS-erckonentyl Sonethik
manuf act ur esﬁ-@dﬁﬂbﬁﬂﬂﬁ%ﬁﬁ—ong eating disorders selected fromthe

group consi s
6-Bromo-8-cyclopentyl-5-methyl-2-[5-(piperazine-1-sulfonyl}-pyridin-2-ylamino]-8H-

pyrido[2,3-d]pynmidin7-one,
6-(8-Cyclopentyl-6-ethyl-7-0x0-7-8-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-
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,
6-(8-Cyclopentyl-6-ethyl-7-0x0-7,8-dihydro-pyrido{2,3-d]pyrimidin-2-
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,
2-[5-(3-Benzenesulfonyl-propoxy)-pyridin-2-ylamino]-8-cyclopentyl-8H-
pyrido{2,3-d]pyrimidin-7-one,
8-Cyclopentyl-6-ethyl-2-(5-[2-(2-methoxy-ethoxy)-ethoxy]-pyridin-2-
ylamino)-8H-pyrido[2,3-d]pyrimidin7-one,
8-Cyclopentyl-2-(5-{[3-(3,5-dimethyl-piperazin- 1 -yl}-propyl]-methyl -amino}-



aut oi mune di seases sel ected from thegagroup consi sting of psoriasis, LU
JUL 7"0 142 20 JUL 2006 inflammation |ike rheumatoid arthritis, Zmuﬁﬂsz
type 1 diabetes, diabetic nephropathy, nultlple scl erosi s,

gl omer ul one DLt S 1 Or ran i ncludi ng host versus
graft di sea dhzsylr?’%‘r@rhﬁﬂ%aﬁg %] nfB ~The use of a conpound
accor dignmydlépenty? 207 SL[(B fnid226]- f@r[lidfo%‘/gl Zﬁhﬂfa.rﬁ’in fipot for treating

neur odegenerative di sorders such as hel mer' s di sease in a nmanmal ,
i ncl udi ng aylm,ma@} SH4pyrit B2, Mh)}mlﬂmdim'i-nn@ wher ein the abnormal cell

roI|f cer eIe fro sisting of cancers
gf the ) p-m Rﬁg%] ' ¢ 'YI&‘E“(‘-P rgﬂn'gs}’oggggus, s'?omach, ski n,

| ung, bone d2.3- d]?ﬁ%ﬂﬁﬁ7 059 roid, bi I i ary passages, buccal cavity
and pharynx ?lgral 1 p, tongue nouth pharynx, small intestine,

col on- 6e®¢e¢§rh2-ﬂ58(|3gled1hydrexy-pmohdmdt-}daqpyndinnnylamﬂm)-@ent ral nervous system
gl i obl ast oma, neuro at, nt hoym, pi dennoi d carci noma,

| arge cel | gigthox ?gd’e“:‘%@%ﬁ{ }%ﬁfgméﬁ‘rﬁf)%na adenoma,

adenocar ci noma, foll i cular carcinoma, undifferentiated carcinong,

papill ary carcinoma, sem noma, nelanoma, sarcoma, bl adder carcinong,

| i ver @ar ci Aogompdand Reyordimpao ohaira 6 selcetediftbm thegpowieeansistiygphoi d
di sorders, H?dgki n's, hairy cells, and | eukem a.
of:

8-Cyclopentyl-2-(pyridin-2-ylamino)}-8H-pyrido[2,3-d]pyrimidin-7-one,
6-Bromo-8-cyclopentyl-2-(5-piperazin- 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,
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-
ylamino]-8H-pyrido[2,3-d]pyrimidin7-one hydrochloride,
6-Bromo-8-cyclopentyl-2-methyl-8 H-pyrido[2,3d)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,
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,
8-Cyclopentyl-6-isobutoxy-2-(5-piperazin-1-yl-pyridin-2-ylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one hydrochloride,
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-
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pyrido[2,3-d]pyrimidin-7-one hydrochloride,
2-[5-(4-tert-Butoxycarbonyl-piperazin-1 -yl)-pyridin-2-ylamino]-8-
cyclopentyl-5-methyl-7-oxo-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)-8H-
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.

A compound of 6-Acetyl-8-cyclopentyl-5-methyl-2-(5-piperazin-1-yl-
pyridin-2-ylamino)-8 H-pyrido[2,3-d]pyrimidin7-one.

The use of a compound according to claim 1 for the manufacture of 2 medicament for
treating a disorder or condition caused by abnormal cell proliferation in a mammal,

including a human.

The use of claim 9 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.

The use of a compound according to claim 1 for the manufacture of a medicament for
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.

The use of a compound according to claim 1 for the manufacture of a medicament for
treating disorders selected from the group consisting of

autoimmune diseases selected from the group consisting of psoriasis,
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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.

The use of a compound according to claim 1 for the manufacture of a medicament for
treating neurodegenerative disorders such as Alzheimer's

disease in a mammal, including a human.

The use of claim 9 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,
epidennoid 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.



