WO 01/ 19825 PCT/ USUQ 17037 PTERI DI NONES AS KI NASE | NHI Bl TORS BACKGROUND OF
THE INVENTION Field of the Invention This invention relates to

8H pteridi naygdopnes, tetrahydropteridin-7-ones, 5 PCT/US00/17037

5H, 8H pt eri di ne-6, 7-di ones and pteridine-7-ureas that inhibit
cyclin-dependent serine/threonine kinase, Wee 1 tyrosine kinase, and
grom h factor-nediated tyrosine kinase enzynes, and as such are useful to
treat cell proliferation diseases and disorders. These include

cardi ovascul ar di seases i NCpTERIPINORESAS QINASE ORHIBIFORY restenosis; cancer;
angi ogenesis; viral infections including DNA viruses such as 10 herpes and
RNA viruses such as HlV; fungal infections; type 1 diabetes and diabetic
neur opat hy and retinopathy;BAEKG@D@DEbOEﬁHEEﬁwﬁﬂﬂﬂﬁruIonethtis;

neur odegener ati ve di seases including Al zheimer's di sease; autoi nmune

di seases such as psoriasis, rheumatoid arthritis, |upus; organ transpl ant
rejection and host versus graft disease; Gout; polycystic kidney di sease;
and i nfl anmat i Ofeld¢ inetiniéhtion> | Nfl ammat ory bowel di sease. Summary of the

Rel ated Art Cell cycl e kinases are naturall ccurr| en s involved in
regul ation of the JESI‘“WE?W’@W@F‘]WP@“‘“& MW%“%

Cydi n- Depgndent sgeiRapidie-6, 7-&’6:% Ezﬁ‘&ﬁteﬁdirxeoﬁhﬁea@lﬁﬂ ifhifie &R AbpenddhPS;

1: 351-363). Typi cal enzynes include 20 serine/threonine kinases such as the

cycl i n- dependerfering/threonine kisate) Weel k fyrosingikinase, apd growgipfeeor-medigedis wel | as
tyrosine i nasgy hiadubng b afith el BHisRabHlesiin s i nase

I ncreased activity or rally abnormal activation or ul ati on ofthese
ki nases has beeqndslisetmrsfﬁmesmdpde ¢ardienageuias diseases igeludipgatherosclersisandnd ot her
proliferative y P%@ Alinfelnl Al DN LIRSS subly a5 DI ocki ng
t he |nteract|o§11Je ge}{\%gec%ncae cy P n aﬁgﬂl tg il.mnaseu ét ner, or slgly binding to
and i nactliOvat i rgrpesend®INAsiuses suchas HEYi fangal Uﬁewﬁnscmtlﬁmtﬁsf@ﬂat ion, and
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neurodegenerative diseases including Alzheimer’s disease; autoimmune diseases

such as psoriasis, rheumatoid arthritis, lupus; organ transplant rejection and host
versus graft disease; Gout; polycystic kidney disease; and inflammation including

15 inflammatory bowel disease.

Summary of the Related Art
Cell cycle kinases are naturally occurring enzymes involved in regulation
of the cell cycle (Meijer L., “Chemical Inhibitors of Cyclin-Dependent Kinases”
Progress in Cell Cycle Research, 1995;1:351-363). Typical enzymes include
20 serine/threonine kinases such as the cyclin-dependent kinases (cdk) cdk]1, cdk2,
cdkd, cdks, cdk6 as well as tyrosine kinases involved in cell cycle regulation such
as Wee 1 kinase. Increased activity or temporally abnormal activation or
regulation of these kinases has been shown to result in development of human
tumors and other proliferative disorders. Compounds that inhibit cdks, either by
25 blocking the interaction between a cyclin and its kinase partner, or by binding to
and inactivating the kinase, cause inhibition of cell proliferation, and are thus

useful for treating tumors or other abnormally proliferating cells.



Several conpounds that inhibit cdks have deronstrated preclinical anti-
tunor activit For exanple, flavopiridol is a flavonoid that has been
shown to B‘éo"é”%tent i nhi bitor of several types of breR€T/USMATISANG cancer
cells (Kaur, et al., J. Nail Cancer Inst., 1992;84:1736-1740; Int. J.
Oncol, 1996; 9: 1143- 1168) 5 The conpound has been shown to inhibit cdk2 and
cdk4. d onouci ne I[82- (]hydroxyet hyl am no) - 6- benzyl am ne- 9- met hyl purine] is.

a potent inhi bi t oSevsral cgrapounds that whibit( ¢ demanstasted preclinicalantiBi oc hem ,

1994; 224: 771- k8160 actiBf| FOPSaiBRY 1aoRNAB 59 AaldHOR dhaty ié%ff"%{}at'o ti onal

approximately 6 rent m’an tanor cel nes
Cancer Instltm@n(mb)tomfsswdeypeﬁofbrm\mrddungen:andﬁcﬂlne([(ametSal(Abraham et

al ., Biology 0 he purval anol

cl ass of cdk jl)IElv ”%ng’ﬁaég@zgsﬁ‘gﬁéégﬁé&%ﬁ%{9’%8%6&%?833”%5‘&8 es of the

ol onoucPhne clﬁssompomﬂrhpshmdshc(vﬁmynhﬂbit &lk?2 and cdid. Oloﬁfduemsm- 1998;

281:533-538) .,1n addiiion r osi ne |na S ar a cl ass enz nes t hat

catal yze the (E%‘{}?’P’ﬁﬁ‘x\tﬂg’t‘“‘%ﬁt“{“ﬂé‘ﬁ?‘a‘f'ﬁi ’3 ‘étaémfﬁ‘t ‘&g’@ﬁ

tri phosphat e sd&dS (Neseﬂw‘eﬂﬂi Bar. erbﬁueaggmzm Wlﬂ%%%?@ﬁ%srb%ﬁs T?/r osi ne
actor signa

ki nases are e sen for at,i on r owt

transducti on %8}“1"61’{9@ Pgé’?gppg ’8@?‘@5’& Tergnthuman fumosce)l | f er at i on,

di ffeLent i at llmasusamﬂytﬂegiaﬁbmmanéeﬂrﬂﬁtumﬁoljl%%&%edﬁ?h&lﬁ'gmﬁéﬂ ! surfacel |

gr omt actor, rece r os I-n as FGFr and PDGFr; as we as
20 nonl’lécepttﬂ1 Rég &Le@oom@ﬂs%ﬂg 1995,%3:103n120). More reemmtly, t i on of

t hese enzym&hemnbﬁﬂﬁhs@mméﬁﬂa\k% @s Mdkd ot E
ant i angi ogeneé‘tﬁsloact LVIcﬁaésp et al. har macol . Ther. ?859

82(2-3): 169 “WPBEH‘&@EFRN&’%%!SSM made, the search

conti nues forlggsmllsnngk;?cul ar wei ght conpounds that are orally

bi oavai | abl e and useful for treating a 25 wide variety of human tunors and
ot her proliferati Wadditiop, tyesine kinases are aglass efenzymoey that catalyzothenesi s, di abeti c

retinopgt hy, tﬁﬁﬁéﬂ&%&e&enﬁbﬂl?h&@hat@gm&fh%m 5 Su@%ﬁgaﬁgﬁungl on, and

at heroscl erosis; The present invention provi the|r
phar maceut i cdfsiqugs %P’&FPWQS“%dT!Tﬁ%WkIWQS dre exsential fon the propagatiosr at i ve

di sorders. \WofgrbwiPfadtoer Eifsdi tialisthckibh Fding to cell cycle progression, cellular
proliferation, differentiation, and migration. Tyrosine kinases include cell surface
growth factor receptor tyrosine kinases such as FGFr and PDGFr; as well as

20 nonreceptor tyrosine kinases, including c-src and Ick. Inhibition of these enzymes
have been demonstrated to cause antitumor and antiangiogenesis activity (Hamby,
et al., Pharmacol. Ther., 1999;82(2-3):169-193).

Despite the progress that has been made, the search continues for small
molecular weight compounds that are orally bioavailable and useful for treating a

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




-3 SUMVARY OF THE | NVENTI ON Thi s invention provides novel pteridine
conpounds which function as inhibitors of cell cycle regulatory kinases
such as t hewwyahpsrsdependent ki nases and We 1, as wel | rewuUsdog7yr owt h
factor-nedi ated tyrosi ne kinases. Thus, these 5 conpounds are useful to
treat cell proliferative disorders such as atherosclerosis and restenosis;
cancer; angi ogenesis; viral infections ificluding DNA viruses such as
herpes and RNA viruses such sSUMMARY OFGFHE INVENTIODhS; type | di abetes and
di abetic neuropathy and retinopathy; nultiple sclerosis;

gl omer ul onephritis; neurodegenerative di seases including Al zheiner's

di sease; aut oi nmune This sveston ptévides abvehptepdios composnds whichfanaionlasir t hriti s,

| upus; organ tr, | a el ecti and host . graft disease: t;
pol ycystic ki dd‘@if%ﬁ’urss@lé’glid“g"rfag‘fq%f’ﬁygﬁ‘ﬁ?é‘isiS%‘ﬁ‘ "ﬁ*&el %ﬁﬁn ”e#d%?ﬁa}%"r%‘rﬁ%‘?y bowel
di sease. Accor dVedl, ds well ixthagroesthfactormediated tytdsine kinaseatThus, these directed to
conmpounds _of general .Forrmulas la, Ib, lc, .Id,. and |e; 01/19825
PCT/ USOY 17037 COmRousgs g useilip fgst RF'FP'@S“%%E‘,"’ rers gugh Eﬁvgée‘??g‘l“'f Bp R4 O
R6 N R6 R-, R&\hitreslendsisCrdnBer; angfogbdekid; vifaFinféStions including DNA viruses such

as herpes and RNA viruses such as HIV; fungal infections; type 1 diabetes and

diabetic neuropathy and retinopathy; multiple sclerosis; glomerulonephritis;
neurodegenerative diseases including Alzheirher’s disease; autoimmune diseases

10 such as psoriasis, theumatoid arthritis, lupus; organ transplant rejection and host
Vs. graft disease; Gout; polycystic kidney disease; and inflammation including
inflammatory bowel disease. Accordingly, a broad embodiment of the invention is
directed to compounds of general Formulas Ia, Ib, Ic, Id, and Ie:



NRE NR2\ ~R6, ~W-~ O 18 R le and pharnmaceutically acceptable
salts, esters, am des and prodrugs thereof, wherein: Wis NH, 0, S, SO or
S2; 5 RWO®/19R23- C10 al kyl, C2-C10 al kenyl, C2-C10 al kKRGS0

cycloal kyl, (CH2)n-aryl, COR4, (CH2)n-heteroaryl, and )
(CH2) n- het erocyclicyl, wherein each of4the foregoing alkyl, alkenyl,

al kynyl, cycloal kyl, aryl, heteroaryl, and heterocyclicyl groups can be
unsubstituted or substi tutq@ with from1l to 10 5 Rébstituent groups

sel ected from (a) halogen WO 011198235 PCT/ USC0/ 17437 _-5 (b) am no,

al kyl am no, and di al kyl am y, am noal ko kyI @ noal koxy, and
di al kyl am noal koxy (d) i , and
substituted phenoxy Qk) t) thingalky th| cyan (h) nitro
(i) al kanoyl, am nolﬁ ' noal kan '

10 (j) am nocarbonyl, al kyI am n¢car bonyl , and d| al kyl an|| nocar bonyl (k)

ani no- C3- C7 cycl oal kyl car bonyl , g8l kyl ani no- C3- C7 R3
Ib
0
6
N R
. 1 T
R:
W 0
Ho
RS
Id

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

wherein:
WisNH, O, S, SO, or SO2;
5 R2is: _
C1-C10 alkyl, C2-Cyp alkenyl, C>-Cj0 alkynyl, C3-Cg cycloalkyl, (CHp)q-aryl,
COR4, (CHy)p-heteroaryl, and (CHp)y-heterocyclicyl, wherein each of the
foregoing alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, and
heterocyclicyl groups can be unsubstituted or substituted with from 1 to

10 5 substituent groups selected from:
(2) halogen



cycl oal kyl carbonyl , and di al kyl am no- C3- C7 cycl oal kyl carbonyl (1) CQz,

C02z, SQz, S02Z, and P03Z, where Z is hydrogen, hydroxy, alkoxy, |ower

al kyl, subswicmthesisal kyl, am no, al kyl am no, 15 di al kyl arcvoseeprgper adi nyl ,
substituted piperidinyl, norpholinyl, substituted norpholinyl,

pi perazinyl, and substituted piperaziny% (m a carbocyclic group containing
from3 to 7 ring nenbers, one or two of which may be a heteroatom sel ect ed
fromO or N, and Wh@bbeiam\ﬂ&ﬁkylﬁﬂfnboﬂxﬂ(didﬂqlﬁhmp may be substituted with

one, two, or three bstituyen rogyps sel ected fr.o (1 hal ogen (2)
hydroxy (3) al kyI ég\ QKK pInOS) &Rgx “’;E'&m&}" éPFHfB‘g}l 2“1‘

trifluoronet hyI & >gybs§ | A sittituthd h&y)k m no,

al kanoyl am no @Zpﬁéﬁ) l d“?4032 (S)luar ;?I (9) heteroaryl 30
(10) (CH2)n m)rpholfe?no ydroxy (CHZ) np| pera2| nyl (12) (CH2)n piperadi nyl WO
01/ 19825 &CT/ LTSOO/(})?OQ]Z,O a'll@ﬂth{ol?’) (CH2)n tetrazolyl (n) trifluoronethyl;

R4, R6, R6', and RO are: (a) the sane or different and are independently
hydr ogen, hal ogen (abw@vat@l kyl, or 5 lower al koxy, substituted al kyl,
(CH2) n- al kenyl , nﬁ}&(ynyl (CH2) n- cyano, am no, am noal koxy, phenoxy,
hydroxy, trifl uoro hy nmono- or dial kyl am no, nono- or
di al kyl am noal koxy, (i h|aﬂdanostl,mtmmmlkynqyl,mildytaimimalkamylmnd
dialkylaminoalkanoyl
10 '(j) aminocarbonyl, alkylaminocarbonyI, and dialkylaminocarbonyl

(k) amino-C3-C7 cycloalkylcarbonyl, atkylamino-C3-Cy
cycloalkylcarbonyl, and dialkylamino-C3-C7 cycloalkylcarbonyl
() COZ, CO,yZ, SOZ, SO,Z, and PO3Z, where Z is hydrogen, hydroxy,
alkoxy, lower alkyl, substituted alkyl, amino, alkylamino,
15 diatkylamino, piperidinyl, substituted piperidinyl, morpholinyl,
substituted morpholinyl, piperazinyl, and substituted piperazinyi
(m) a carbocyclic group containing from 3 to 7 ring members, one or two
of which may be g heteroatom selected from O or N, and wherein the
carbocyclic group may be substituted with one, two, or three
20 substituent groups selected from:
(1) halogen
(2) hydroxy
(3) alkyl, aminoalkyl, alkyl and dialkylaminoalkyl
(4) trifluoromethyl
25 (5) alkoxy
(6) amino, alkylamino, dialkylamino, alkanoylamino
(7) COZ, COyZ, SOZ, SO9Z, or PO3Z
(8) aryl
(%) heteroaryl
30 (10) (CHp)y, morpholino

(11) (CH2)y, piperazinyl
(12) (CHp), piperadinyl



carboxylic acid, carboxylic acid esters, car boxanmi des, SO3Z, PQOBZ,

am noal kanoyl , am nocar bonyl, am no- C3-C7-cycl oal kyl carbonyl, and 10 N

-nono- or WORWB kyl ami nocarbonyl; (b) the same or dif PETERM/IZNA ar e

i ndependently (CH2)n aryl, (CH2)n-heteroaryl, arylalkyl, or

heteroaryl al kyl, wherein each aryl andgheteroaryl is unsubstituted or

substituted with up to five groups selected from hal ogen, hydroxy, |ower

al kyl, trifluoronet hy(13) {GHakitewazelyl al kyl , al kenyl, 15 substituted al kenyl;

al kynyl, substi tutﬁd aJﬂk %ﬁ] L;ower al koxy, am no, nono- or dialkylam no,

trifluoronethyl, {® of Yyl , nitrile, nitro, carboxylic acid,

carboxylic ach4 6T }g;aF oxam de, SC3Z, and PG3Z; R8 is: (a) hydrogen,

| ower al kyl ,c%ugg?#t U?ﬂed a E‘yl , (CH2) n-al kenyl, (CH2)n-al kynyl, or a 20

( CH2) n- car bocaythe samp orudifferemtand axeirglependent3-hydroged) halogen, fpweo alkylpoof  whi ch

menbers _are heterq_atopgs_sel ect ed, f.r gep a i §rogen erein the

car bocyé lic gr oup??‘gerﬂ'ﬁ(?ﬁ%ssf‘? lHﬁ%@@?’@%&'ﬁ‘?ﬂyﬂc%ﬁ“ﬁﬁ@ﬂ&’ (‘t:%ﬂ' or three

groups selected fr, (aT= e Fellla) &mi h ardd Ak nﬂﬂf}i - of OVEr

al kyl, lower al kox_@oé%g_ltnoky, %an_,ﬁgfre ﬁ?éﬂy‘f}gm nopmar _’gar%l_Z%

heteroaryl; (b) ( ng,| monocpisikylaminogikexy, thiel, thioalkyd nitrile, nitro,

het er oaryl al kyl , | C 31 S i tuted or
Wﬁ%ﬁgﬂl@ia@ﬁ Ehrbcgtgié(é aég‘{e Tég%gérﬂwr h idds S%Ef’ou k't

substituted with up t ve gro m t he onsi sting of

hal ogen, hydroxy, amwRlkafd,ydminocaibosyl] imihe-C3atKycloalkyiarbonylkandy, am no,
nmono- or dial kylam no and 30 trifluoromethyl, alkenyl, substituted al kenyl,
al kynyl10 subst i t utNethono+oriNN-dialicylonino@8mmylPCT/ USOQ' 17037 -7 thiol,

ar boxan des, i amEb il 3nd B0l epedhdl (CERMMIY (CRBSIRGRICT O
that R8 is other tipadkylyshRessaniilk¢l]lwheteinlelch aryiagd héterolyl 8Bt Yl , ethyl, 5
or acetyl. unsubstitu_ted or substituted with up to five groups selected from halogen,
_ hydroxy, lower alkyl, trifluoromethyl, substitﬁted alkyl, alkenyl,
15 _ substituted alkenyl, alkynyl, substituted alkyhyl, lower alkoxy, amino,
mono- or dialkylamino, trifluoromethyl, thiol, thioalkyl, nitrile, nitro,
carboxylic acid, carboxylic acid esters, carboxamide, SO3Z, and PO3Z;

R8is:
(a) hydrogen, lower alkyl, substituted alkyl, (CHp)p-alkenyl, (CHp)p-alkynyl, ora
20 (CHy),,-carbocyclic group containing from 3-7 members, up to two of
which members are hetero atoms selected from oxygen and nitrogen,
wherein the carbocyclic group is unsubstituted or substituted with one, two
or three groups selected from the group consisting of halogen, hydroxy,
lower alkyl, lower alkoxy, acetoxy, mono- or dialkylamino, aryl and
25 heteroaryl;

(b) (CHp)y-aryl, (CHp)q-heteroaryl, arylalkyl, or heteroarylalkyl, wherein each
aryl or heteroaryl is unsubstituted or substituted with up to five groups
selected from the group consisting of halogen, hydroxy, lower alkyl,
substituted alkyl, lower alkoxy, amino, mono- or dialkylamino and

30 trifluoromethyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,



It is noted that when R4 in Fornula la is OH then la is the tautoner of

ld. It will also be noted that R6 and R6' can be taken together to form
6-keto conp®¥dARlch as Fornmula |b. The present inventi BEF/HEMO7RT Ovi des a
pharmaceutically acceptable 10 conposition that conprises a conpound of
Formulas la, Ib, Ic, Id, and le together ; with a pharmaceutically
acceptable carrier, diluent, or excipient. The present invention also

provi des net hods f or thiohhibalkylmytrides hitroc carboxylic s, cabaxylic kiidases, such as

cycl i n-dependent Ki n%?n%ﬁ?‘}s(@gs §°32g“§?’§3f.zh.';dam or- nedi ated tyrosine kinase

enzynes conprising a rirn ne of the 15 above fornulas to a
mamal . The preaeddn ihdy@ HomWtod, SO provi des a nethod of treating subjects
suffering from di seases caused by cellular proliferation. The nethod
conpri ses i nhi bptaviigd ﬂqath‘?isfoﬂ:eaihhmlwduﬁgehbrrﬁ[-iOgalkiybwh&xIR%is&iet)&,mtm;el i al
origin and vascul ar smooth nuscle proliferation, and/or cellular

m grati on,> by adm ni%rtaé?t}’lng a therapeutically 20 effective anount of a

Crontmont . The i nverttiaedies B insB%owa o QoL vEs 8 BieseRemBrRL  n (e
di agnosi's _ and { reat Al o foa:AREHa RESAI RO be RS Ao AIRAL B S € cel |

proliferation assoclate erosclerosis an surgicalvascul ar
stenosi s and r esemprugdssuchnas Fatmutaftnal s. The present invention al so provides

a nethod of treatin |ect ffering..fromdiseases caused by DNA tunor
viruses such as hergg?#\?élsglﬁgn}seﬁ%gr?psﬂpéﬁg%“a m&@ﬁyﬁ%aﬁferi di ne of the
above forMul as. conpdBitiod B8CEMP6Tds dSCMPAudJT Fornfilasial M, 1€ T4, RhEGHogeMeoN OF THE

the  general Forint Bucetity i ot G0t FEPER above, and the
phar maceutical |y acTHeprasitinvesticnalso@sivides methotdsfosinhibitihgReweydgs t hereof. 5
Preferred among, &g ARSI &yl pedtin Biasd, Wee' I ind ghowth atar" ° ¢ 11°
) mediated tyrosine kinase enzymes comprising administering a pteridine of the
15 above formulas to a mammal.
The present invention also provides a method of treating subjects suffering
from diseases caused by cellular proliferation. The method comprises inhibiting
proliferation of tumorigenic cells of epithelial origin and vascular smooth muscie
proliferation, and/or cellular migration, by administering a therapeutically
20 effective amount of a compound of Formulas Ia, Ib, Ic, Id, and Ie to a subject in
need of treatment.
The invention also provides the above compounds useful in the diagnosis
and treatment of cancer, psoriasis, vascular smooth muscle cell proliferation
associated with atherosclerosis and postsurgical vascular stenosis and restenosis in
25 mammals,
The present invention also provides a method of treating subjects suffering
from diseases caused by DNA tumor viruses such as herpes viruses comprising
administering a pteridine of the above formulas.



conpounds of Fornmula I1: R&A R5 N NR6 ~~1Z O7 HIg R wherein R4,
R6, and R8 are as defined above, and R5 and R7 are: 10 (a) the sane or

di f f er ent W/12828 sel ect ed from hydrogen, hal ogen, am rRET/USIHFal koxy,

| ower al koxy, phenoxy, hydroxy, thiol, thioalkyl, nitrile, nitro, phenyl S
substituted phenyl, heteroaryl, haloggn, am no, alkylamno, dialkylan no,
trifluoronethyl, nono- or dial kylam no, nono- or dial kyl am noal koxy,

am noal kanoyl , ani noc PEEARBED DESERIBIION OF THE ENVENEIQY| car bonyl, N - nono-
or N, N di al kyl am nocar bonyl, or CO2zZ, CQZ SO2Z, or PMZ where Zis H

| ower al kyl, substituted al kyl hydr oxy, al koxy, am_no, npno- or

di al kyl am no, pi pEie Rietidines prayidsd by thisinvension preshoss deseribedbythet i t ut ed or
unsubsti t ut egén'eraﬁ Pormhu@i95, 18] KM, d4B 4408 ForihtibE6t, Qhid the Pdrinhdthfichuyd th one or
two groups sélected from 20 Tower al koxy, “hal ogen, “am no, hydroxy, mono-
or di al kyl arraeseptable saltsoestess, amides, eud/prodmggthereof. cont ai ni ng from 3-7 nenbers,

U Lo g0 of uhi Chyelieinbas B EiRhaiAriofiBass! Rolofh HifTuRioen and

nitrogen, wherein t car bo I'C group 1s u or substituted
with one, twoompoundsefFormlell: 19825 PCT/[ZSOQ 17437 -9 groups independently
selected fromthe group consisting of hal ogen, hydroxy, |ower alkyl, |ower

al koxy, am no, or nono- or dialkylamno; or (c) a carbocyclic group
containing from3-7 nenbers, up to twordf which nenbers are hetero atons
sel ected from oxygen and n wherjein the 5 carbocyclic group is
unsubstituted or substitut / n{t Rfe

II

wherein R4, RS, and R8 are as defined above, and
R3 and R7 are:

10 (a) the same or different and are selected from hydrogen, halogen, amino,
aminoalkoxy, lower alkoxy, phenoxy, hydroxy, thiol, thioalkyl, nitrile,
nitro, phenyl, substituted phenyl, heteroaryl, halogen, amino, alkylamino,
dialkylamino, trifuoromethyl, mono- or dialkylamino, mono- or
dialkylaminoalkoxy, aminoalkanoyl, aminocarbamoyl, amino-C3-

15 C7-cycloalkyicarbonyl, N-mono- or N,N-dialkylaminocarbonyl, or CO5Z,
COZ, SOyZ, or PO3Z where Z is H lower alkyl, substituted alkyl,
hydroxy, alkoxy, amino, mono- or dialkylamino, piperidinyl, morpholinyl
or piperazinyl (substituted or unsubstituted);

(b) lower alkyl unsubstituted or substituted with one or two groups selected from

20 lower alkoxy, halogen, amino, hydroxy, mono- or dialkylamino, aryl or a
carbocyclic group containing from 3-7 members, up to two of which
members are hetero atoms selected from oxygen and nitrogen, wherein the
carbocyclic group is unsubstituted or substituted with one, two or three



groups independently selected fromthe group consisting of hal ogen,

hydr oxy, |ower al kyl, branded al kyl, trifluoronethyl, |ower alkoxy, am no,
nono- or di avéyiragasno, aryl, heteroaryl, carbxylic acid, rcandsenemarde,

car boxylic acid ester, norpholinoal kyl, piperazinylalkyl, piperadinylalkyl,
10 tetrazolyl al kyl, am noal kyl, and am gal kanoyl. Preferred conpounds of
Formula H are those in which: (a) R4 iS5 hydrogen; (b) R6 is hydrogen,

hal ogen, substitut eﬂroﬁbSiia@ébd‘ﬂrrtli sHigRtbd Hokithe gLy bonsiktidpesfanlegeny| ,  where
such aryl or het erogy%;)%f unsubstltut ed or substituted Wlih one to 15
five groups sel ect ed¥4¥P Towegr3lkQ¥y, 2mipg, SF Ponpq or iKY ARG 8B, | ower

al kyl, or Iowercpd&%xyclleg}ou%oﬁtﬁnﬂng%ﬁ.ﬁ#m&ws@tsmmmdhic group

containing from3-7 nmenbers épro en or halogen; and (e) R5 is
in the 4-position (n@mbgaa@)hmﬁom%seweé BPXY By A0 Aitiogems whersiaghe or 20

di al kyl amgnoal koxy, W;, boxylic
aci d, (CITZS) n car boxﬁﬁe}g‘g dgﬁepslggfuuggﬁaggn?/&g% lthén (CH%n PO3Z, or

a carbocycl i c gr oupgwups iniependently MﬂcﬂﬁOMthpcmsmmzoﬂhabgm whi ch
menbers are hetero ?gg' | Lein the
car bocyclic group |§§c8§§u %{E??lkﬁ 5 o&r%msaﬁ(gg?ﬁﬁu e %l%@%ﬁﬁﬂ:&er rkyl
?c%/I nFr Iphf)lkl Inoal k wlopo-irdiatkykinigd, atyk \heteroaryl, werbaylicacidatdtydxamide, .
etrazol yl al ky n onmpounds
of Fornula Il are t ﬁ%‘g&y\/\ﬁs‘nggﬂg ‘?é“}g’ﬁ‘ﬂwx hwﬁﬁﬁ?m‘%ﬁm%(lbé’g ﬁfﬁﬁﬁﬁé’t hyl ,
etlgyl( ) oggcycl opetn:]ydtr,azol)’zlﬁlk{(lcamﬁaalkﬁ dn;tdmmgelkax(xjdﬂ? 01/ 19825 PCT/ US00/ 17037
- isin sition.a ecte r nono-
di al kyl am noal koxy, ﬁfﬁ%?%%mp%‘wd %%T“&P%ﬂ'%‘%?%ﬂﬂ’?ﬂ or a car bocyclic
group contai ni gy R4 & 8ASgen; TENDErs, up to two of which menbers are hetero

atons sel ected
(b) RS is hydrogen, halogen, substituted or unsubstituted alkyl, aryl or heteroaryl,

where such aryl or heteroaryl is unsubstituted or substituted with one to
15 five groups selected from hydroxy, amino, carboxy, NH-CHO, halogen,
lower alkyl, or lower alkoxy;

(c) R8 is lower alkyl or a carbocyclic group containing from 3-7 members;
(d) R7 is hydrogen or halogen; and
(¢) R is in the 4-position (ie, para), and is selected from halogen, mono- or
20 diatkylaminoalkoxy, N-mono- or N,N-dialkylcarbamoy!l, (CH2),-
carboxylic acid, (CHp)p-carboxylic acid ester or amide, (CHp)p-SO9Z,
(CH),-PO3Z, or a carbocyclic group containing from 3-7 members, up to
two of which members are hetero atoms selected from oxygen and
nitrogen, wherein the carbocyclic group is unsubstituted or substituted
- 25 with lower alkyl, acyl, morpholinoalkyl, piperazinylalkyl,
piperadinylalkyl, tetrazolylalkyl, aminoalkyl, and alkanoylamino.
More preferred compounds of Formula II are those wherein:
(a) R4 is hydrogen;
(b) R8 is methy), ethyl, or cyclopentyl;
30 (© R7 is hydrogen;



from oxygen and nitrogen, wherein the carbocyclic group is unsubstituted 5
or substituted with |ower al kyl, acyl, norpholinoal kyl, piperazinylalkyl,
pi per adi nY¥Y@PKIPB2S t et razol yl al kyl, ami noal kyl, and al kaREW/UEMIIHI? and (e)
R6 is hydrogen or nethyl, phenyl or 4-pyridyl, wherein phenyl and pyridyl -
groups are unsubstituted or substituteggwith up to five groups selected
fromthe group consisting of chlorine, fluorine, hydroxy, nethyl, am no,

10 carboxy, ddyRNiatiinthey-positiom aie ik selected friam proas-coridialkylamtindatioxg) SO :
enconpasses preferyed co d of the Formula IJI: 4 R6 .D -~~I N RS R7H
RS wherein Ra. Ra-mepe ORRN-dialkyicarbamayl, or §eibabucic SFNPEONEINPEL s A B, and D
are the sane or diffofn3-2lembBd, upp tws 6 Wwhibh Membérds aferhelerdifoiné Sebdctedt | east
one of A, Bor Dis CH Preferred c ounds of Formula |1l are those in
whi ch onl y one of SAm GEyeen.aad niagen, whekei the GarkacySic SRRl JEBASIOEY | 5 | ower

al kyl og a car bocygkubstitiie® With 1GRit alkyl) aé\d, thérpholiBodikiEpip&hsnylaikyll S hydrogen
and R6 is hydrogen, aryl, or 20 pﬁdhfw.unsrgbstitﬁ?ggipor' s{%g%’ltut ed with

up to five groups piperadinylatky}, tetrerol gminoaliyl, and alkangylapinopgndogen, | ower

alkyl, or lo &4 koxy. re, [h oppounds .of, Farmyla.l Ll are those
in which DisN ﬁ%ﬁlﬁgﬁl\%rﬂéﬂﬂ%ﬁp&%‘ I%FS’::@%@Q@@:M@ %?/3?%%}' n, aryl, or
pyridyl unsubsti t gtobgs are unsibistitited ont sabistitatediwithup to fivelgroups eelgisedsel ect ed from
hal ogen, hydroxy, .l ower al kyl,. 25 1.0 al koxy: and i s methyl,
ethyl, or cycl opedfH .e%“bkl(ﬁ@é%%&gl?f‘%ﬁf%gﬁbﬂ’ "}%F'Fffg&m“l%n, t he
presentioi nvent i on caboxy, pidmeties. conpounds of the Fornula IVa and | Vb: R4 R4
R9

In addition, the present invention also encompasses preferred compounds

of the Formula III:
4
N. RS
Dé\ A = l N :
;{B I§ ™ m
5 (8]
R R7H |
8
R

wherein R4, R, RS, R7, and R are as defined above; and
15 A, B, and D are the same or different and represent N or CH, provided that at least
one of A, BorDis CH.

Preferred compounds of Formula III are those in which only one of A, B,
and D is N; R and R7 are hydrogen; R8 is lower alky! or a carbocyclic group
containing from 3-7 members; R4 is hydrogen and R is hydrogen, aryl, or

20 pyridyl unsubstituted or substituted with up to five groups selected from hydroxy,
amino, carboxy, halogen, lower alkyl, or lower alkoxy. |

More preferred compbunds of Formula ITT are those in which D is N;

A and B are CH; R is hydrogen; RS is hydrogen, aryl, or pyridyl unsubstituted or
substituted with up to four groups selected from halogen, hydroxy, lower alkyl,
25 and lower alkoxy; and R8 is methyl, ethyl, or cyclopentyl.



R/ Il N{NR6 N,-N 1R k'l Ree O5RSRFHRR/ HRR IVa Vb
wherein R4 and R8 are as defined above for Fornulas la, Ib, Ic, and Id; and
5 R5 and R7wWO¥ndesi ned as defined above for Fornula | L RETUSOTOIOH, NH2,

| ower al kyl, substituted al kyl, (CH2)n-al kenyl, or (CH2)n-al kenyl; when R6
and R6' are taken together as C—O(IVc or each is Hfor IVd. R4 RO R4 RO
I 1 1, -*"NO RS7HR RT HRg RS Nc I%/d Preferred conpounds of Formula
Ws when RO is H or Insddifionahepresentsavention dsoprodtesRémpeundy offtbgEermul8 i s | ower
al kyl or a car Rgcgﬂpli@_group containing from 3-7 menbers; R7 is hydrogen;
and R5 is int osition and represents a carbocyclic group containing
from3-7 nmenbers, up to two of which nenbers are hetero atons sel ected
from oxygen and nitrogen, vvhere t he carbocyclic grou |s 9 unsubstituted or

substituted with | ower al k)R WO 01119825 PCT/ US00/ -12 More
preferred conpounds of FornulayVc are those wher ei I R8 || S gel opent yl and
R5 is in the 4-pastid on S S no zin- 1-yl,
4- et hyl pi per azi | . acf it Rst he ifnvefiti o IR provi des
conpounds of For : o o
RS IH |
8 8
R R
IVa IVh

wherein R4 and R3 are as defined above for Formulas Ia, Ib, Ic, and Id; and
5 RS and R7 are defined as defined above for Formuta IT; R? is H, OH, NHj, lower

alkyl, substituted alkyl, (CHy)p-alkenyl, or (CHp),-alkynyl; when R6 and RS’ are
taken together as C=0 (IVc) or each is H for IVd.

¥ R R4 1|<9
|
= 0 ~ N
Q»/l\\n l :Z Q\N)%N I L
0

RS 7H ° R’ 7H |
R | R g

&8 R

IVc Ivd

Preferred compounds of Formula IVc when R® is H or methyl are those in
10 which R# is hydrogen; R8 is lower alkyl or a carbocyclic group containing from
3-7 members; R7 is hydrogen; and R3 is in the 4-position and represents a
carbocyclic group containing from 3-7 members, up to two of which members are
hetero atoms selected from oxygen and nitrogen, where the carbocyclic group is
unsubstituted or substituted with lower alkyl.



6 PNR5V RS7HHNO | Q wherein R4 R6, and Q are as defined above
for Formulas la, Ib, Ic, Id, and le; and R5 and R7 are defined as defined
above for WOMHIMYE | 1. Preferred conpounds of Fornula V ZE®UBMEIETWherein R4
is hydrogen, R6 is aryl, pyridyl, hydrogen or lower alkyl, Qis |ower
alkyl, R5 is halogen or 10 hydrogen ap R7 is lower alkyl, unsubstituted
or substltuted with a carbocyclic group containing from 3- 7 menbers, up to
two of which nenbel\naremeﬁerhﬂtcempomﬂkofm)maladwtettthﬁsemm»e)ﬁm%sand ni trogen,
wherein the car. bocycI| grou unsubstituted or substituted with | ower
al kyl, acyl, @slopentylgnd Rgapin 4-p@ﬁ1t&1m@y1i Eprosents mormolind-ylr4piperaziet conpounds
of Forrml a V fi?ﬁorw}ﬂ PiehahA. ﬁ? is lower alkyl unsubstituted or
substituted nor phol 'ne, piperidine, piperazine, or pyrrolidine, each
of which is unsubsh’lﬂddmmﬂwmmsnnjelp&nmsowrsﬂﬂﬁrtcpmmwﬁsnfl’d'TMUIadﬂver al kyl ,
am no or nono- or dial kylamno. By "alkyl", "lower alkyl', and "Cl-Cl10
alkyl"™ in the present invention is 20 neant strai ght or branched chain

al kyl groups having 1-10 carbon atoms, rfich as preferably Cl1-C6, nethyl,
ethyl, n-propyl, isopropyl, n -butyl, seéc- butyI tﬁnt butyl, pentyl,
2-pentyl, isopentyl, neopenty Rhexyl, decyl, octyl, and
3-net hyl pentyl. These groups i, for instance with hal o,
am no, WD 01/19825 PCT/ USQQ [y and di al kyl am no, _hydroxy and
the Iiké. Exarrplesmcludeﬁ o1 i nNget hyl , and Vv

3-di net hyl - ani nopropy! . " ARkeny! % I"/Ean C2- C10 carbon chai ns
havi ng one or two HN (8

|
Q

wherein_ R4, RS, and Q are as defined above fdr Formulas Ia, Ib, Ic, Id, and Ie; and
RS and R7 are defined as defined above for Formula I

Preferred compounds'of Formuia V are those wherein R4 is hydrogen,
RS is aryl, pyridyl, hydrogen or lower alkyl, Q is lower alkyl, R3is halogen or

10 hydrogen and R7 is lower alkyl, unsubstituted or substituted with a carbocyclic
group containing from 3-7 members, up to two of which fxxembers are hetero
atoms selected from oxygen and nitrogen, wherein the carbocyclic group is
unsubstituted or substituted with lower alkyl, acyl, amino, or mono- or
dialkylamino. )

15 More preferred compounds of Formula V are those wherein R7 is lower
alkyl unsubstituted or substituted with morpholine, piperidine, piperazine, or
pyrrolidine, each of which is unsubstituted or independently substituted with
lower alkyl, amino or mono- or dialkylamino. |

By “alkyl”, “lower alkyl”, and “C}-C1q alkyl” in the present invention is

20 meant straight or branched chain alkyl groups having 1-10 carbon atoms, such as

preferably C1-Cg, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl,

pentyl, 2-pentyl, isopentyl, neopentyl, hexyl, 2-hexyl, 3-hexyl, decyl, octyl, and
3-methylpentyl. These groups may be substituted, for instance with halo, amino,



nonadj acent double or triple bonds, respectively. Preferred are C2-C6

al kenyl such 5 as 3-butenyl and 1-nethyl-3-pentenyl. Typical C2-C6 al kynyl
groups i ncl ysee19rsopynyl and 1, 1-di net hyl - 3- but ynyl . Subagseyedsial kenyl
and al kynyl groups include 4, 4-dibronp-2 pentenyl and 3-am no-5-hexynyl .
By "al koxy", "lower alkoxy"”, and "d -Cl0;5al koxy" in the present invention
I s meant straight or branched chain al koxy groups having 1 to 10 carbon 10
atoms, pref er abiligyllang dizdkytsoing hpdrexhanddbefikehExamples anchobe ghleromethyly  such as,

for exanpl e, ng%%@gé’éﬁh%?‘gdgnﬁweg&_%?@r&ﬂsopropoxy, n- but oxy, sec- but oxy,

tert- butoxy, t oxy, neopentoxy, hexoxy,
2- hexoxy, 3- hexoxy,“Alkedyl3 anbtaliynpl® micax €»-ChhesrboratHams haingoneor sy be
substituted, for exanple wth am no, alkylam no, and dial kyl am no groups.

Ex?(rjr_pl etshi ncl udeenadiacgps %hlﬁphm,b?dfl(, PRSP l?:fril’mfsreqdwm%fal enyl suchb Lo
- (di et hyd ami no) but oxy. e ter 0 ng, an a . grooup bonde
Egr pughI z;éc ar Fo??{}&&%%’z%f;ﬁ@%“;ﬁm%ﬁ@fy“ ‘."t?ér‘ﬂcgﬁ%y! .

m noal kanoy _ggﬁﬁ, | f I no group.
Exanpl es i ncl ud‘ze a (l)apet’gl an&’l‘gél{ag&ﬁyﬂhgfh%xa?\égﬁ .ﬁﬁ%‘w‘({a}lgxﬁga kanoyl "
means an am noainluderd4-dipramg2-persenyl andBamine-Sehekypyli s substituted with a
Cl-C10 al kyl group, Walc H h 1, »

4- (i sobut yl>/am'gno) Pocﬁ%gﬁ%?f’ﬁg%&aﬁnky é)r%(ﬁ?all E?ﬁ?ﬂ:&y mﬁ reger?t

N, N- di - subst i t UjnPshtiaiisiseaht<sbraighl orGrMuledTHAR alkExy dgibﬁ;%%ﬁﬁ@l’lt@m aeRaet yL The
term "am nocar bonyl" means an am no grg‘?ﬂo bonded t hrough a 25 car bonyl
group, fo® exanfiPis. Rratsehly 1-Gyearbon atoms banded theonah 3n oxysen AM, 88 34 i ps” such

as net hyl am nof%ﬁrie; %aﬂ&y’ éh@bkﬂ%%poﬂp%bm&bﬂ ﬁ_b{lﬁﬁ}’lggka&tg,&)ms such as

di et hyl am nof orj ny the term "hal ogen”™ in'the present invention is
meant f1 uori ne, PHPYRPSHOXY, ZPRubloxyeisoReRtoxy.d@PRsBloxp dexoxyL SrheXX®” neans t he

above Cl -Cl O adfox{] a8 B-incBRNREx]. oGk e afsinkspfgr! es i ncl ude
met hyl t hi o, isop oy thio, décylt ﬁ?o, and &ﬁﬁfh{'&#ﬁ%’% hyl bultyl t hi o.

ro
W01/ 19825 PCT/ @seg%mmno, alkylamino, and dialkylamino groups. Examples include
15 aminomethoxy, 2-(methylamino)ethoxy, and 4-(dimethylamino)butoxy.

The term “alkanoyl” means an alkyl group bonded through a carbonyl
moiety. Examples include acetyl and pentanoyl. “Aminoalkanoyl” means the alkyl
group is substituted with an amino group. Examples include aminoacetyl and
3-aminohexanoyl. “Alkylaminoalkanoyl” means an aminoalkanoyl group wherein

20 the amine is substituted with a C1-Cy g alkyl group, and includes
methylaminoacetyl and 4-(isobutylamino)-octanoyl. “Dialkylaminoatkanyl™
means an N,N-di-substituted aminoalkanoyl group such as
diisopropylaminoacetyl.

The term “aminocarbonyl” means an amino group bonded through a

25 carbonyl group, for example aminoformyl. “Alkylaminocarbonyl” includes groups
such as methylaminoformyl, and “dialkylaminocarbonyl” includes groups such as
diethylaminoformyl,

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

30 “Alkylthio” means the above C1-Cyg alkyl groups bonded through a sulfur
atom. Examples include methylthio, isopropylthio, decylthio, and
1,1-dimethylbutylthio.



-14 By "aryl" is nmeant an aromatic carbocyclic group having a single ring
(e.g., phenyl), nmultiple rings (e.g., biphenyl), or nultiple condensed
rings i n Waiel/e¢®2%at | east one is aromatic, (e.g., PCT/US00/17037 i
1,2, 3, 4-tetrahydronapht hyl, naphthyl, anthryt, or phenanthryl), which can
be nono-, di-, trisubstituted or tetrgfubstituted with, 5 e.g., hal ogen,

| ower al kyl, |ower alkoxy, lower alkylthio, trifluaronethyl, |ower

acyl oxy, aryl, h&ytand? ;slmeaatrﬁnrammaamaqbywcwgrpurxhp\mﬁm%ﬂas yl is phenyl"
and substityte NY| ge: | | : oHi for A hoxyphenyl ,
2,3-difluor o&34%%%5'@0%}“?1%%#?&%%&%&%(gh%el"?\kgﬁ? &g@glkf%ﬁ%g-gg{lbr onophenyl ,

3, 5- det hoxy phiicly bt leddt 6neds anomiatid, (e nl2.3,42teahydomaphthyl, naphthylangtiseny | | 2,6 10

di chl or o- 4- hydr. oxygh ... +3-an eyl 4-am 2 r o- 6-
met hoxypheny ’Phi“%'%‘@%"’*%%%/"%%@g é%lvs@f@mﬁ gﬁl or ot)ﬁl-ngﬁgpﬂgg’henyl , and
2, 6- dischl or g 3hAogenpipiveralkyl, 18wer dietxgylowerydlkylthio, triftuotomethyl,deweror e ar omat i c
ring systenms of 5-, 6-, or . 7-nmenbers,.containi and up to
four heter oaT%’I?é‘y*s"éYleEéttErﬂaW\' 6’&*“25“\%.“?’?’85% ﬁé p%%e%gﬁ%y] %ﬁ)ﬂ%s}'ll?llq}f . Such
I et s g ok i)
pyrazol e, ,(i é‘&%’éf‘ﬁﬁ%@mﬁ'&ﬂsﬁ?\yﬁ&fﬁ?’%ﬁ?’ﬁ%‘%ﬂl’dyI " benzi ni dazol yi ,
P el Y| e 2 car vl ar oup san be,ubst & ut od w th'
z : ) ryl, u substitu W
20 onel0 t wo, diFHP@e‘,“hﬂgmﬂ@ﬁ?“y&9'%&"&\9@8%'%?%5‘2]&%"E’SB‘V@' for aryl, such as
2,3, 4, 6-t et r gichioryphen] Zillord i hydragplayl 2.8-dictiléroucdminsyheyylf dnid@e-4-y| . A

"carbocyclic group" nmeans a nonaromatic cyclic ring or fused rings having
from3 to 7 Aichigra3mminerbstther s. Exanpl es i ncl ude cycl opropyl, cycl obutyl,

and cycl oheptyl . Bemferbirfloss Mt S of whové homatcring sytemsof ${ 6-Jor e of 25 the
substi t uent groups ment i onhed above for aryl, for exanp kyl, hal o,

| |l e, al
amino, hydr é-membgriroatajni .“W?;ﬂ“ﬁ&*d%é%‘f'm%lﬁm&?@ groups incl ude
2-chl ogocycl gprony ' 3¢ Blovibs indlide, for example, thienyl,

2 244-tetra|uoro§{/g%r’gbg§?<]§%rmrhec rbocyc]ic grqu contain one or '
two het er oat Sienybahiazaldlginidazalyl £ w%’l’stﬁq"’%/’elrﬂ Pﬂ%@ﬁrﬁ?ﬁaﬁé n, and such ring
systens are LohGididA dyfazai, (isRiufioRfyLChdpfiytidinyl, phthalimidyl,
benzimidazolyl, benzoxazolyl. Preferred heteroatyls of the present invention are
pyridyl, phthalimidyl and tetrazolyl. The heteroaryl group can be substituted with
20 one, two, three, or four of the groups mentioned above for aryl, such as
2,3,4,6-tetrachloropyridyl and 2-inethoxy-3-triﬂudfomeihylthienA—yl.
A “carbocyclic group” means a nonaromatic cyclic ring or fused rings
having from 3 to 7 ring carbon members. Examples include cyclopropyl,
cyclobutyl, and cycloheptyl. These rings may be substituted with one or more of
25 the substituent groups mentioned above for aryl, for example alkyl, halo, amino,
hydroxy, and alk.oxy'. Typical substituted carbocyclic groups include
2-chlorocyclopropyL 2,3-diethoxycyclopentyl, and 2,2,4,4-tetrafluorocyclohexyl.
The carbocyclic group fnay contain one or two heteroatoms selected from oxygen,
sulfur, and nitrogen, and such ring systems are referred to as “heterocyclicyl”.
30 Examples include pyrany), tetrahydrofuranyl, and dioxanyl. These heterocyclicyl
groups may be substituted with up to four of the substituent groups mentioned for
aryl to give groups such as 3-chloro-2-dioxanyl, and 3,5-dihydroxymorpholino.



30 Exanpl es include pyranyl, tetrahydrofuranyl, and di oxanyl. These
het erocyclicyl groups may be substituted with up to four of the
substi tuent wooumsznhentioned for aryl to give groups SuckCEES/17037
3-chl or o- 2-di oxanyl, and 3, 5-di hydr oxynor phol i no. WO 01/ 19825
PCT/ US00/ 17037 -15 The term "cancer" ingludes, but is not Iimted to, the
foll owi ng cancers: Dbreast, ovary, cervixX, prostate, testis, esophagus,
gl i obl ast oma, neur otirhamﬂaance&ﬁrmtaded;lbutékhot,hxdhedugd&d‘alMWingmpcdrung,
epi dernmoid carcin Iar e cell rcin ocarC|no bone, col on,
adenocar ci nomatcb ﬁ'ﬁgﬁx % beg 8@’5@%@?% gfét OMo1 1 cul ar
car ci nons, undlsft&ﬂdoﬁ,rmd@k&dtomﬁmmﬂ@m&xg, ep@wmbﬁlawmmh,qmgem sem non,
nmel anoma, sarcona, bl adder carci norra °L%‘r§f{9¥’ car Ci nogf, and biliary

g0

passages, ki dneSpreams GiRpmagbone QCArgnoman myyPasFder s,

Hodgki ns, shai r}’ac[é@&olaﬁmoﬂl'd,ctﬁﬁﬁdc&mcbbér caford) ahdifférehttited carcidohdd, t ongue,
nout h, pharynx smal |l intestine, colon-rectum |Iar e I nt esti ne rectum

brain, and 10 ceapillag caprinoms, seminomae melapere, sacaeaybladder carcingmpy Liver
" phar maceut i cal daYoiftnet A&y patdgss, KREPEatoindiil, thySloid®isbrdbrd §d as used

herein refers to those carboxyl ate salts, amnod acid add|t| alts

esters, ani desdlsﬁms,ﬁoddﬁnﬁgbmwfceﬂhb“mmw pheryny éorph, é@emqenvent i on
whi ch are, F]ﬂg?rﬁ,g t [ | ggfor use in
contact with the&fth’ sues %@%P’f‘eﬁﬁlgﬁ?s V\n{utﬁﬁbafﬁequn ue’ %@#c‘?@&,ﬁl rritation,
al | er gi ¢ ¥Wesponeestralaatyoussystemyand levkemisensurate with a reasonabl e
benefit/risk ratio, fed L Ve e as the
zwitterionic forns, %gﬁ"g‘ k}gag%‘%‘%'né%aﬁg#ﬁ éﬁiggér}rspouggsé o#ﬂéi?ﬁ k | nv%%lt ion. The
term"salts" refsamel heein tefers toltlxise varboxyhatersalts) ainino acidaddition salts,resterspr gani ¢
acid addition s alts can
20 be prepared ﬁ’l"ﬁé‘rﬁd*’?‘gmﬁc&%ﬂ} r?ngé'nggﬁtg%f&{m{ &%n%ﬁircpmtérﬂlngn of t he
fcorrpou_n;js or b&t}lempaoﬁmam/mﬂhatjudgngemmww&fgedngmmmlwltuthemsstuﬁs frlete Pﬁse
orm wi a sui or of inorganic acid and iso e sa us
formed. Repr ese?‘ﬁﬁ{“?"\tﬁew‘ggf‘{]%‘ﬁ"‘?{? an ﬁ@ﬁ]’ﬁ%ﬁhl oride,
sul fate, bisul faﬁ:&nenmrﬁtéaﬁtﬁarﬁsﬁiablee;enefﬂﬁatﬁﬁq an&aﬂ‘&ilaéﬁ)rﬂfeir&aérﬂed
pal mtate, stearate

tosyl ate, citr a2 Wh ag"ev}tl?ﬁg’;’g%@ !ﬁ’é@oﬁéﬁ?@ |°? o 8“‘1%?‘15%8'?%?;? e

invention. The term “salts” refers to the relatively non-toxic, morgamc and

organic acid addition salts of compounds of the present invention. These salts can

20 be prepared in sitti during the final isolation and purification of the compounds or
by separately reacting the purified compound in its free base form witha suifable
organic or inorganic acid and isolating the salt thus formed. Representative salts
include the hydrobromide, hydrochloride, sulfate, bisulfate, nitrate, acetate,
oxalate, valerate, oleate, palmitate, stearate, laurate, borate, benzoate, lactate,

25 phosphate, tosylate, citrate, maleate, fumarate, succinate, tartrate, naphthylate
mesylate, glucoheptonate, lactobionate, and laurylsulphonate salts, and the like.
These may include cations based on the alkali and alkaline earth metals, such as
sodium, lithium, potassium, calcium, magnesium, and the like, as well as non-
toxic ammonium, quaternary ammonium, and amine cations including, but not

30 limited to ammonium, tetramethylammonium, tetraethylammonium, methflamine,
dimethylamine, trimethylamine, triethylamine, ethylamine, and the like. (See, for
example, Berge S.M. et al., “Pharmaceutical Salts,” J. Pharm. Sci., 1977;66:1-19
which is incorporated herein by reference.)



mesyl at e, gl ucoheptonate, |actobionate, and | auryl sul phonate salts, and the
| i ke. These may include cations based on the alkali and al kaline earth

met al s, sWOMV825 sodi um |ithium potassium calcium FEFVEUIM? and t he

li ke, as well as non- toxic amoni um quaternary anmoni um and am ne :
cations including, but not 30 |limtedjgo ammoni um tetramethyl ammoni um
tetraet hyl ammoni um nethyl am ne, dinethylam ne, trimethyl am ne,
t r| et hyl ani ne, etﬁﬂilm’r?ﬁﬁ hapmateutically F‘P@GPta'QISé@“‘t?’@‘F es‘%&%ﬁ%? ‘Berge S M at

Pha”'B&ﬁ.gJo f8 CJLCORkyl eh8rk Twhidpeink the 'S
|ncorporat ed rel n y re "‘énrn(g:nrll(l:ne;‘{‘l \%glofgl 8‘?25 PCT/%SOO’l 0 7 B 16 Exanpl es
of phar maceuisiaGghight oaemaieamuesmmmmtmum1mdec§aqfwclbaky1emmmds of this
i nvention include C 1-C6 al kyl esters, wherein the alky Prou is a

strai ght or welhacdrdalkykestess suchiasdgnzyl aummbwimﬁb)éopl-@ﬂﬂw esjees yal ky |

t |1 | al k t h L | et hyl .
Cre Cr S kyl BetEES sushAnsneb o o S-SRI pros ko S u e P BY  Y
trichl or oet hydmpodhds dfetel prideatihvenfisd AP bOprepdred a&&ﬂﬁ@%ﬁlﬁw&fﬁo’hﬁle present

I nventi on may be prepared according to conventional nethods. Exanpl es of
phar rraceutlcE'F‘Ihs? -*accept abI e, non-toxic am des of the conpounds of this

i nvention i ncl udeggpiy i fkidall BRRHBI] o151t it ofie C1- OO al ky|
am nes and secondary Cl am, nes “wherein the alkyl groups are
strai ght or eempeundspl thlhml\'ﬁéméa@‘élds prifed JrompATIRQnIa, PREENT ne  may al so

be in fne f Otglﬁa}‘a&@éi?m%mmg&mﬁ& &ﬁfk?wﬁh& GR&LRicK My1one  ni trogen

atom Am des rom ammoni a kyl primary amnes and C 1-C2
di al kyl secogﬂapyaraﬁr'mmoﬁmmqhedaﬂemedseoﬁmmimmemammnds of the 15

invention ma e 0 to, CO ntlo net hods. The term
“prodrug" re %1555 g‘&af'r"pg’ g %h?ft QF‘EW’Q‘SP%?‘?WF afﬁg‘\a'é’ﬂge& in vivo to
yi el d the papisogercatonmidesderividfromnaumdnty, CyiCraalkyl primevyamihes andy
hydrolysis in blood. A thorough discussion of prodrugs is prow ded in T.

Hi guchi andcvcﬁn@kylaewnmammgsre@sefmﬂem pibe gompoypdsaf the \o) . 14
ofthe £ .S 2o oN RS Ve b SRA hE2raiR) ) o hiGhaf B! © Corriers in Drug
The term “prodrug” refers to compounds that are rapidly transformed
in vivo to yield the parent compound of the above formulae, for example, by
hydrolysis in blood. A thorough discussion of prodrugs is provided in T. Higuchi
and V. Stella, “Pro-drugs as Novel Delivery Systems,” Vol. 14 of the A.C.S.
20 Symposium Series, and in Bioreversible Carriers in Drug Design, ed. Edward B.
Roche, American Pharmaceutical Association and Pergamon Press, 1987, both of
which are hereby incorporated by reference.
Representative compounds of the invention are shown below in Table 1.
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N OY(XeO 51 The pteridines provided by this
fol |l owi ng nunberi ng ok 7esr 21 7

For exanpl e,

conpound 51 shown in Table |

3- hydr oxyphenyl ) - 8- net hyl -

2[ [ 4- (nor phol i

yl ) phenyl ] am no] - 8H pt eri di ne- 7-
i ncl ude the foll ow ng:

8- ( 3- Et hoxycycl opentyl) - ﬁ{
di hydro-6H pteridin-7- one

2-[4-(4-Acetyl - plpera2|p%é
di hydro-6H pteridin-7-on

t hyl -

one.

Adi

is naned as 6-(2, 6-di chl oro-

|t|onal preferred conpounds
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2-(4- plpera2|n 1-yl -
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-31 N-{I-[4-(8-Cycl opentyl -5-nmet hyl -7-o0xo0-5,6,7,8 tetrahydro-pteridin-2-

yl am no) - phenyl ] - pyrrolidi n-3-yl }-3, 3-di net hyl - but yram de;

8- Oycl opewmoginedzset hyl - 2- (4- nor phol i n- 4- yl - phenyl ani noPCHUBOETRY dr o- )
6H- pteridin-7-one; 5 8-cyclopentyl 2-{4-[4-(2-hydroxy-ethyl)-piperazin-1

yl } - phenyl am no) - 5- nethyl-5,8-dihydLP&GH-pteridin-7-one;

8-cycl opentyl - 2-{4-[4-(2- hydroxy-et hyl) -3, 5-.di met hyl - pi perazi n-1-yl]

phenyl am no} - 5- net hyl - 5, 8- di hydr clable bfcestiddi n- 7- one; :
1-[4-(8-1sopropyl -5-net hyl - 7a0x0-5,6, 7,8 tetrahydro-pteridin-2 ylam no)- 10
phenyl ] - pyrrolidine-3-carbox}jlic acid butyl am de;

(4-[4-(8-Cycl opentyl -5- -5, 6,78 &H@-pteridin-z-
yl anmi no) - phenyl ] - pi perfazi ny 1yl cetP% d; and 6-(2,
6- Di chl or o- 3- hydr oxy- ) - 8- -ZJ§A in-4-yl -

ive(%onpounds of the present
Ib, Ic, and Id, include,

and their pharnaceutically
or prodrugs thereof The

phenyl am i no)-8H-pteridih-7-one. 15 present &
i nvention, which are enconpassed by Fornul as
but are not limted to the conpounds in Tab
acceptabl e acid or base addition salfs, or

conpounds ofthe present invention can exist imMmdnsolvated forms as 20 well
as solvated forns, including hydrated forns. In general, the solvated
forms, including hydrated forns, are equivalent to unsolvated fornms and

are intended to be enconpagﬁﬁﬂ wi thin the scope of the present invention.
The conpounds of Fornmulas la; “lib, Ic, and Id are capable of further formng
bot h pharmaceutically acceptable for ti conprising salts, 25
including but not limted t H ad /or base salts, solvates and
N -oxi des of a conpound of U as , and Id. This invention

al so provides pharnmaceuti cal at onp ing a conpound of
Formulas la, Ib, Ic, and Id together with a pharjgaceutically acceptable

.

carrier, diluent, or excipient therefor. Al f these forms are within the
present invention. 45 CH;
H,C CH,



30 Pharmaceutically acceptable acid addition salts of the conpounds of
Formulas la, Ib, Ic, and Id include salts derived forminorganic acids such
as hydrochl wom/9sestri c, phosphoric, sulfuric, hydrobronipcr/useiresadi c,
phosphorus, and the like, as well as the salts derived fromorganic acids,
such as aliphatic WO 01/19825 PCT/IlSOO/&gOS? -32 nono- and di carboxylic
aci ds, phenyl -substituted al kanoi ¢ aci ds;"hydroxy al kanoi ¢ aci ds,

al kanedi oi ¢ acids, aromatic acids, aTagh{doat’d)Jand aromatic sul fonic acids,
etc. Such salts thus include sulfate, pyrosulfate, bisulfate, sulfite,
bisulfite, nitrategePp h i ohydr ogenphosphat e, di hydr ogenphosphat e,
5 net aphosphat e, pytophgsphate, chloride, brom de, iodide, acetate,

propi onate, capryl i sobutyra : s n&h -Ngucci nat e,
suberate, sebacate, fumarate, naleate, del at' ¢, b¢nzoaje,

chl orobenzoat e, nethyl benzoate, dinitrobz §b ljj%%ﬂii
benzenesul fonate, toluenesul fonate, phenylacetdte citﬂ%te, ctate,

mal eate, tartrate, methanesul fonate, and the like. Al so cqpisnplated are
the salts 10 of amino acids such as arginate, gluconate HNal 3€& uronate, and
the like; see, for exanple, Berge, et algz, "Pharmaceutic gts," J.

of Phavmaceutical Science, 1977;66:1-19. The acid adgi¢+on ts of the
basi ¢ conpounds are prepared by contacting the free Dase formwith a
sufficient anount of the desired acid to produce the salt 15 in the
conventional manner. The free base form nmay be regenerated by contacting
the salt formwth f Mg the free base in the conventional
manner. The free base fornms diff¢r friomtheir respective salt forns
somewhat in certai #N i cal propertiNs _snch as biNkty in polar

sol vents, but otherwi se the salts are € ilenF&?E;[Eeir respective free
base for purposes of the present inventiQQ 0 Bﬂ&ﬁé glcal | y acceptabl e
base addition salts are formed with netal s”or %Eni S, al kali and
al kaline earth netal hydroxi des, or of organic am nes. | es of netals
used as cations are sodium potassium nagsesium calciu and the |ike.
Exanpl es of suitable amnes are N, N -di benzyl et hyl enedi am CH,

chl oroprocaine, choline, diethanolam ne, ethylenedi ag ges CH

N- et hyl gl ucani ne, 3 3




25 and procai ne; see, for exanple, Berge, et al., supra. The base addition
salts of acidic conpounds are prepared by contacting the free acid form
with a sUVPO¥I%H anount of the desired base to produc®CTHELZC in the
conventional manner. The free acid form nmay be regenerated by contacting -
the salt formwith an acid and isolajg.ng the free acid in a conventional
manner. The 30 free acid forns differ fromtheir respective salt forns
somewhat in certain physical profeledi(entddch as solubility in polar

sol vents, but otherwi se the salts are equival ent tg‘géhei r respective free
acid for purposes of the present invention. WO 01/ 5 PCT/ US00/ 17037 -33
The conpounds of the @',e‘&ﬁr;t i nvention are us#l treating cancer (for
exanpl e, | eukem a andjcancgr of the |ung, breast, dstate, and skin such
as nelanoma), and ot P ' $ i Aing but not limted
to psoriasis, HSV, HYV, res{enogis, * 3 drosis. To utilize a
conpound of the present 5 inkQtiQn tagdr aQcergy a patient having
cancer is admnistered a therapeut |§ ect'Ove anount of a
pharmaceutical |y acceptabl e conposition comgygising an invention conpound.
A further enbodinment of this invention is a nethod of treating subjects
suffering from di seases caused by vascuf@r snmooth nuscle cell
proliferation. 10 Conpounds within the scope of the present invention
effectively inhibit vascular snmooth nuscle cell proliferation and

m gration. The method entails inhibiting vascul ar QGfmooth nuscle
proliferation, and/or nigration by adm nister effecti ve anount ofa
conmpound of Formul as , , Ilc, and Id to a subj {n need of treatnent.
15 The conpounds ofthn(pfgent i nvention can;be f]Q ated and

adm nistered in a w de - * dosage forns,
including transdermal and r¢ pn. It will be recognized to
those skilled in the an that . Saege Hor ns may conprise as

t he active conponent, either a corg as la, Ib, Ic, and Id or
a correspondi ng pharnaceutically 20 acceptalMe salt or solvate of a
conmpound of Fornmulas la, Ib, Ic, and Ids

The pteridines provided by this invention are named according to the

following numbering

For example, compound 51 shown in Table 1 is named as 6-(2,6-dichloro-
5 3-hydroxyphenyl)-8-methyl-2[{4-(morpholin-4-yl)phenylJamino}-8H-pteridine-7-
one. Additional preferred compounds include the following:
8-(3-Ethoxycyclopentyl)-5-methyl-2-(4-piperazin-1-yl-phenylamino)-5,8-
dihydro-6H-pteridin-7-one;
2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]}-8-cyclopentyl-5-methyl-5,8-
10 dihydro-6H-pteridin-7-one;



A further enbodiment ofthis invention is a pharmaceutical fornulation
conprising a conpound of Formulas la, Ib, Ic. and Id together with a

phar maceut i ca¥0 gi/iegsept abl e carrier, diluent, or excipi entcrivssoafer. For
prepari ng pharmaceutical conpositions with the conpounds of the present

i nvention, 25 pharmaceutically accept ablg carriers can be either a solid or
l'iquid. SoI id form preparations include bowders tablets, pills, capsules,

cachets, supposi tor|qu-[aq&@dbﬁwwamtbqurmkﬂ,ﬁ'ss-te%raayﬂm-ﬂteﬁ&hrz-er can be

b | uent flavoring agents,
ginﬁdg;s,m):)rGe:gr3’%‘!’\“*92?l‘e"tyhfﬁyggﬁ‘ﬂasﬁh?’gd{h&?tﬁﬂg’l%ﬂu H‘E’é or \a/m :angapgul ating
material. 30 In powde.csclopéwg&ﬂ&hﬁ@@&n@pﬁdhady-pnwﬁﬂﬂo S8-Bilyddch as talc

or starch which is in a mXture th the finely divided actlve conmponent .
In tablets, thesgoﬁ?ﬂﬂén""@é?rponent is mixed with the carrier having the

necessary &i ndi ng Pr QRR b1 ;;apd ‘g&%m ted in the
shape and gl ze desired. I%ﬁtglt 4??&&/%868{3@ &Wf ﬁ%ﬁ Iatlons of
this invention pethyksglitydoobil-ateridinrloeneabout 5% t o about 70% or nore of
the active conpound.g %ﬂ%ﬂ’;! I ate,
magnesi um st ear at e, t%ﬂxéﬂ&éﬁzg@{f ?‘E@ggg%@t%l n P raglﬁ lgﬁgh gel atin,
t ragacant h, net)hbﬂWlenﬂ}fﬁsapthSdemf&ben-ﬁwne,el lul ose, a |ow nelti ng
wax, 5 cocoa butter &dﬁﬁ r ed £ orm = Qf > are
capsul es, which incl u&@ e&&(’}hBﬁ%ﬁ‘?ﬁggfﬂ%%@[’%@%ﬁ%%ﬁ%ﬂ%ﬁfh
encapsul al® ng npbmayl]@lyrrahdwe-B-cabmybcaqndhuyldinidg a capsule in V\:hi ch the
active conponent wt Qut arr urr ol d by a
carrier, which is th{}‘ &W%@E’BMH ti%f #gaéi'tﬁ'ﬂ%ﬁ dchets and
:ozenges are Lnglauﬁimd—ph&ﬁlj#ﬁpmxpnyﬂa?axcaeﬁlpmd es, p:cl I s cachets and 10
ozenges can be used e for or

adm ni stration. For ?@%ﬁ’ﬁ% '38’5%3 §§§ gﬁﬁ%\?@r{%‘m’#‘ﬁ@ X, such as a
m xt ure of fattyhengtanﬁhogJSﬂqﬁéﬂdies.oﬁé cocoa butter, is first nelted and the
active copponent is _dis ersed ho th,ereln r‘fﬁ'é"r'i'ta}/% tirring. The

[

nol t en hofrbgenous mm‘?s tat?‘?“?ﬂ@ % ze ol ds,
al | owed to cool encofifladséEbyitmilas BOTH, I, ﬁﬂdld,hﬁclhmundrémmnﬂé@mneat i ons

' nclude sol utio n S um?spm r'}‘aﬂl(e) rl] Sand 31219 pi?anryxlacseutlca?ly acceptable acid or base addition
salts, or amide or prodrugs thereof.
The compounds of the present invention can exist in unsolvated forms as

20 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 compounds of Formulas Ia, Ib, Ic, and Id are capable of further
forming both pharmaceutically acceptable formulations comprising salts,

25 including but not limited to acid addition and/or base salts, solvates and N-oxides ‘
of 2 compound of Formulas Ia, Ib, Ic, and Id. This invention also provides
pharmaceutical formulations comprising a compound of Formulas Ia, Ib, Ic,
and Id together with a pharmaceutically acceptable carrier, diluent, or excipient
therefor. All of these forms are within the present invention.

30 Pharmaceutically acceptable acid addition salts of the compounds of
Formulas Ia, Ib, Ic, and Id include salts derived form inorganic acids such as
hydrochloric, nitric, phosphoric, sulfuric, hydrobromic, hydriodic, phosphorus,
and the like, as well as the salts derived from organic acids, such as aliphatic



such as water or water/propyl ene glycol solutions. For. parenteral
Injection, liquid preparations can be fornulated in solution in aqueous

pol yet hy| W0@1/#89%c0l sol ution, isotonic saline, 5% aqudeTaisgi/aTeyse, and t he
| i ke. Aqueous solutions suitable for oral use can be prepared by :
di ssol ving the active conponent in waggr 20 and addi ng suitable colorants,
flavors, stabilizing and thickening agents as desired. Aqueous suspensions
sui tabl e formgmrlané3@arbmlib@cids¢éewsuh3§qu§ﬂqugoic reids, hydrowy  di vi ded acti ve
conmponent in L ndi ] q . pat.eri al .. natural or
synt heti c' giajmn%%o?c;aggflg’ns, éred} ;‘W&%F{ﬂ’i‘a‘é@&ﬁ%? u?ﬁ@g@g@@#@?ﬁ@ﬁ& | ul ose, or
ot her wel | - kasdwets. 8ok salis thyis anpbrde sulf2é, pitosulfats) bisulfiael salfite, bishifite, f or m

reparati ons_t hat [N ed t n ed. .,shqrtly before use, to
Pl Gora”t or m Bral.pRphalel hpRHSHropforlSrp a8 M FbapndRlile,”) P50t or me
i ncl udé sol umetapiosplsates pgrophasplate, ahldride)btomide) fodideaztate, propionataf | ons may
contain, in addiitiaon,to the gctive conpongnt, colorapnts | avors,
Syl | zer o, CRIMEAbSTae Srfts e A Al SHSEEREte, BIEbannt
t hi ckeners, mhaleste) tidtidelate] Begizoue; Rhlorobamdate Methylbchzodté datitrotiRataarer S,
m croparticl el? anduthe Iitke can be utili ée to gre are sust ai ned-rel ease
dosage f or nsPhthglatg, bepzenesu E““Eﬁaﬁﬁ‘éene ngie POERYIastals PHateIAA¥Er the active
conpound uni fnglefie)ta®dR] mathidefllngRlandiRE KIRJAIsYEbMdmpIARd Brefthe datd$S00/ 17037

.-35 The pharpaceuti,cal preparat |&?ns of the invention are preferably in

unit Wosage®fBRIAQP 2qids such 4+ pate. slucanaie, galacturongls, and the Jike; seedel i nto uni t

doses cont apmirpte, BEige QR B, 2PRarfiideéuticdl S8Rs, 0. L PhambbitMcIPERAGLNT . The unit
dosage form _can be a packaged preparation, the package containing discrete

quantities ol9B:8%kbhration, such as packeted tablets, capsules, and

powders in vials PHe RfdRddifion saltdoP he bhsiS cotiicundbQR@Siepdred Y Sonthelify @ capsul e,

tabl et, cachet, or lozenge itself, or it 'can be the appropriate nunber of
any of t hesethedrephesedoraywithhe sufficipet ameuntof thedesiped |agidde produgethe siise of a

conpouyd of iﬂh@‘éﬂﬁ&nioﬁalnkﬁner!?heﬁ&rﬂséﬂnﬁﬂabbg?&éﬁéﬁtww&rﬂcg@abom | g
to about 100 ngy/ kg of body weight per 10 day. Typical adult doses will be
about 50 ny thesalh vith tisge andisalatipg thefeee base in the conventional manner.

The free base forms differ from their respective salt forms somewhat in certain )
physical properties such as solubility in polar solvents, but otherwise the salts are
_equivalent to their respective free base for purposes of the present invention.

20 Pharmaceutically acceptable base addition salts are formed with metals or
amines, such as alkali and alkaline earth metal hydroxides, or of organic amines.
Examples of metals used as cations are sodium, potassium, magnesium, calcium,
and the like. Examples of suitable amines are N,N’-dibenzylethylenediamine, -
chloroprocaine, choline, diethanolamine, ethylenediamine, N-methylglucamine,

25 and procaine; see, for example, Berge, et al., supra.

The base addition salts of acidic compounds are prepared by contacting the
free acid form with a sufficient amount of the desired base to produce the salt in
the conventional manner. The free acid form may be regenerated by contacting the

) salt form with an acid and isolating the free acid in a conventional manner. The

30 free acid forms differ from their respective salt forms somewhat in certain
physical properties such as solubility in polar solvents, but otherwise the salts are
equivalent to their respective free acid for purposes of the pr.esent invention.



gquantity of active conponent in a unit dose preparation nmay be varied or
adjusted fromabout 0.1 ng to about 500 ny, preferably about 0.5 ng to 100
ng accordi ngwoei/fokes particul ar application and the pot engerakodieracti ve
conponent. The conposition can, if desired, also contain other conpatible
t herapeutic agents. A 15 subject in need ?ftreat ment with a conpound of
Formulas la, Ib, Ic, and Id is admni stérfed a dosage of about 1 to about
500 ng per day, eith®he Qinpglits@fthepresent lirivefition acOssetu] foy Geatidg SdnchOidr peri od.
The conpounds of thlﬁ r?(sent I nvention are capabl e of bi ndzl\mpg to and
inhibiting the & %B?P gimiaand cancer of thelungs breash, Jrostate, apdkskin suglas)  ppGry |

FGFr, 20 c-src meMidmEmid dther pfoliferathve/diSe LS MEIBNAS bt oPihirdd tb PSoriasifld t hese
conpl exes phosphoryl ate key proteins that regulate the progréession of cells

through the cel HS\%JlVeregtraasiseand ptherostlergsie o vilizeaasgampoyad of tragessitch, 1995,
1: 351-363) 5 The inveRtHt R chcet, Q'p_ﬁtidnf‘?(fviﬂx?'c%bef 13 R4Rinfstdrél @g@@@g@@?yl ation

and therefore can be used as anti-proliferative agents eat nent
of cancer and/ orefie@iye amewt of apharmamutiralip acceptahile camposition camipisingan. Because
of their inhibi tidompbing. 292l nst cdks and other kinases, the conpounds
of the present i-nvention are al so useful research tools for studying the
mechani sm of acti on Affunthepembidiment of thisiuventiomis uintetiod afitleating wibjests The

pteridines of this i t i r ny_of, .S ral standard 30
Byt het o pr ocedleiod S8Rl GRS BRisRERIagH R 3eO ol o itpiaon, 0
organi ¢ them stCompovinds withinthe sopeoof thef presentyipvention ¢ffeetivalyainhibit vaculaonpounds
of the present j nt i | I n,Sche Al £ hough, t.he schenes
often indicate es};(lgé({:tﬁ éu%@?ﬁ%fpﬁ%%?¢%'gémﬁaﬁ' é‘PﬁF‘ﬁ‘f&’P@e‘gﬂs|“lr‘]“‘?s‘ﬁ“$ he art wl |
appreci at e t hat vasvelansdoticiauséld pddliferafan aldd/or/ migiafén byalifinistefnggap| y Wi dely to
anal ogous pteridjnes and internedi a t her .9l v appr opr.i at _
consi deration tg%‘%&%’@ﬂ"&ﬁ*%?‘?&‘%@#%&@@@ﬁa%’%ﬂ@ﬁ&?f’e’p%‘?ﬁ | groups
by nethods st anfimeatmém. t he art of organic chem stry. For exanple, hydroxy
groups, |i order to.prevent unyanted side yeactjons, geperally need to be
convertedi]éo et hers Efwmag?@ﬁgio@&ﬂeﬁ@t&%‘m0ew%§ew%?£% other sites in
the nol ecul es. ‘ihini¥yesédiif ¥ wide variety of oral and parenteral dosage forms, including

transdermal and rectal administration. It will be recognized to those skilled in the

art that the following dosage forms may comprise as the active component, either

a compound of Formulas Ia, Ib, Ic, and Id or a corresponding pharmaceutically

20 acceptable salt or solvate of a compound of Formulas Ia, Ib, Ic, and Id.

A further embodiment of this invention is a pharmaceutical formulation
comprising a compound of Formulas Ia, Ib, Ic. and Id together with a
pharmacentically acceptable carrier, diluent, or excipient therefor. For preparing
pharmaceutical compositions with the compounds of the present invention,

25 pharmaceutically acceptable carriers can be either a solid or liquid. Solid form
preparations include powders, tablets, pills, capsules, cachets, suppositories, and
dispensable granules. A solid carrier can be one or more substances which
may also act as difuents, flavoring agents, binders, preservatives, tablet
disintegrating agents, or an encapsulating material.

30 In powders, the carrier is 2 finely divided solid such as talc or starch which
is in a mixture with the finely divided active component. In tablets, the active
component is mixed with the carrier having the necessary binding properties in
suitable proportions and compacted in the shape and size desired.



protecting group is readily removed to provide the free hydroxy group.

Am no groups and carboxylic acid groups are simlarly derivatized to

prot ect tW@M/198%yai nst unwanted side reactions. Typi caPCHUSHEAN3I ng gr oups
and nethods for attaching and cleaving them are described fully by G eene
and Was in Protective 10 Goups in Ogfnic S n~thesis, John WIley and Sons,
New York, (2d Ed 1991 and McQOm e, Protective Groups in Organic

Chem' stry, Pl enurhhpierawlatinpspfthis javentipg preferably somsaip fromabout®Bhi® N NO2 O N

-78C )j L, 002 R
re R N N S B B B i sbponnd B e pduag Mg SRR 01 110625

PCT/ US00/ 17(@bonate;/mapnesiem isteatategtalsi sugar, lagtoss, pecting deutrin, staeshogglatine t hat t he
L "o g, R AR Lo DS R BR3P D0
fol | owiSng detosdd Meemékc Aﬁge&i’rod\fprmrfo&'hlemg atle capsules, which
2, 4-dichlorg; (“‘::lu@e thé ?oor}ﬁuiagbrgbﬂﬁe Aetivé sﬁﬁﬁo%gd Witi) I311(§J}t'|3sulatmg 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. Tablets, powders, capsules, pills, cachets, and

10 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 homogenously therein, as by stirring. The molten homogenous mixture
is then poured into convenient size molds, allowed to cool, and thereby to solidify.

15 Liquid form preparations include solutions, suspe_néions, 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 use can be prepared by dissolving the active component in water

20 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, methylcellulose, sodium
carboxymethylcellulose, or other well-known suspending agents.

25 Also included are solid form preparations that are intended to be
converted, shortly before use, to liquid form preparations for oral administration.
Such liquid forms include solutions, suspensions, and emulsions. These
preparations may contain, in addition to the active component, colorants, flavors,
stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners,

30 solubilizing agents, and the like. Waxes, polymers, microparticles, and the like
can be utilized to prepare sustained-release dosage forms. Also, osmotic pumps
can be employed to deliver the active compound uniformly over a prolonged
period.



5 appropriate am ne at decreased tenperatures to afford the correspondi ng
4-am nopyri m di ne. The 2-chloro-5-nitro-4-substituted am nopyrimdine is
reacted w thweangtBzr am ne (R2ZNH2) at anbi ent tenperat ur RCWESOHT0HUCe a 5
nitro 2,4-diam nopyrimdine. The nitro group is subsequently reduced by
hydrogenation to forma 2,4,5 triam nopgsi_ni i di ne, which is then cyclized
to the 10 desired pteridine-7-one or -6,7-dione by reaction with the
appropri ate pyruvat &hophanmadeatianl preparitonaofitic ingention atepreferabliy imratut 50C t o

about 150C. The rm"RLY | Schene | 1S .an.ax te or. pyruvate ester
form ng group, 4@%“’?%%‘ %‘°@5Q’Es&5m?“ﬁ°§‘d§ﬂ’b§‘s”ﬁ§?ﬁf§? pm%ﬁ &Y nati vel Y,
conpounds of Fosonaining agfiroptiste qidkeitisaf diecicthg compdrentSdhe owit ddsageAorm
2,4,5-trihalopyrimidine ig reacted sequentially with apprapriately
substituted am%g}%ﬁ*’% earl’aépafaﬂ%-‘*&ﬁ %ﬁ%mﬁ?wﬁg?w@@ﬂ‘ﬁ?égi on'to give a
2-hal o ptseri di prépatdfioR GasHERIpasiRed tih¥et, Eapiiles) Bnd'powileRiR WRARGE adipul&y Or i de.
Anmong the preferred conpounds of the invention are those der)ved from

reaction of theAlsathelng dosage forman be § FaPsYe, Ashletopaphes a8 fozensg sty OTk e d
2 SO A Y SRR R 3 Shere 11 9
i Aryl NH2 N ' 10 Thetherapgutigaliyseffective dose of a compound of Formulas Ia, Ib, Ic,

and Id will generally be from about 1 mg to about 100 mg/kg of body weight per

10 day. Typical adult doses will be about 50 mg to about 800 mg per day. The
quantity of active component in a unit dose preparation may be varied or adjusted
from about 0.1 mg to about 500 mg, preferably about 0.5 mg to 100 mg according
to the particular application and the potency of the active component. The
composition can, if desired, also contain other compatiblé therapeutic agents. A

15 subject in need of treatment with a compound of Formulas Ia, Ib, Ic, and Id is
administered a dosage of about 1 to about S00 mg per day, either singly or in
multiple doses over a 24-hour period.

The compounds of the present invention are capable of binding to and
inhibiting the activity of protein kinases, such as cdks, Wee 1, PDGFr, FGFr,

20 c-src, and EGFr-FL. Cdks form complexes with cyclins, and these complexes
phosphorylate key proteins that regulate the progression of cells through the cell
cycle (Meijer L., Progress in Cell Cycle Research, 1995;1:351-363). The
compounds of this invention inhibit this phosphorylation and therefore can be
used as anti-proliferative agents for the treatment of cancer and/or restenosis and

25 other proliferative diseases.

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

The pteridines of this invention can be prepared by any of several standard

30 synthetic processes commonly utilized by those skilled in the art of organic
chemistry. An illustration of a typical preparation of compounds of the present
invention is shown in Scheme 1. Although these schemes often indicate exact
structures, those with ordinary skill in the art will appreciate that the methods



R5 Conpounds of the Fornulas la -le wherein Wis S, SO or SO2 are
biologically active, as well as being particularly useful as internedi ates
| eadi ng t WOMIME conpounds wherein Wis NH For exanpl BETUESOHERE TI| shows
that a 2-al kylthio-4,5-dihalopyrimdine can be the starting material for
animation as shown in Schene H Fol lggtng normal cyclization to formthe
pteridine ring, the 2-alkylthiq group.can he oxidized, for exanple by
reaction wit APRbpwidel Yc,‘ﬁla!ﬂl?ﬂ?@f' pleridingscand intermegigtes therafore SIXeRaAPIOPERe (n = 1) -

or a sul fOnecédhdéraﬁbnto-'ﬂ?&e&Qn%fi%t@&wﬁrof?éd&f\/é%ché Hﬁ?ﬁl Ny di spl aced by
h

reaction with an am ne 'such as an x amne (ary ypi cal conpounds
have t he st r methedestandarsip therprtpfjorganic vmthnéwmky FHETOWRILAD repl aced

oyt &) NeEger byt e B R ekl e R iRl ol B, Y Y
S |18 ~ 5~8 Rocpstet$ Q\gmg RBenigal rmctmmyothm-ﬂtewn the molecules. The hydroxy
protecting group is readily removed to provide the free hydroxy group. Amino
groups and carboxylic acid groups are similarly derivatized to protect them .
against unwanted side reactions. Typical protecting.'groups and methods for
attaching and cleaving them are described fully by Greene and Wuts in Protective
10 Groups in O_rg' anic Synthesis, John Wiley and Sons, New York, (2™ Ed., 1991),

and McOmie, Pr iv s in Organic Chemistry, Plenum Press, New York,
1973.
Schemel
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alkyl S(a) :LO nary! NHR8 R n=1 or2 The pteridine ureas of Fornula Ic
can be conveniently prepared by acylating a 7-amno pteridine, which in
turn i s readwoy/Ps28pared using a 4,5- 5 di am nopyri m di n®@CT/UR0£17633
iI'lustrated in Schene N bel ow. WO 01/19825 PCT/USOQ 17037 -40- Schene 1V
NO2 N NO2 NH2 112 NH d d d NH2 Pd/C.el NH2 OR6 GCN N.R6 Aryl NH2 N N
R6 HN'" 7tii I " TT 1 NH2 N Ayl QNCONaH 6 NN R EN::! N Ayl CO
HN Q In the foreg&hesg h®dngsidl inthe &t willteeoghiae thatthe startiog waterialslimag i s
reacted with be varied and additional steps employed to produce compounds encompassed by
the present invention, as demonstrated by the following detailed examples.
As shown in Scheme I, 2 4-dichloro-5-nitropyrimidine is reacted with an
Y appropriate amine at decreased temperatures to afford the corresponding
4-aminopyrimidine. The 2-chloro-5-nitro-4-substituted aminopyrimidine is
reacted with another amine (RZNHp) at ambient temperatures to produce a
5-nitro-2,4-diaminopyrimidine. The nitro group is subsequently reduced by
hydrogenation to form a 2,4,5-triaminopyrimidine, which is then cyclized to the
10 desired pteridine-7-one or -6,7-dione by reaction with the appropriate pyruvate or
oxalate at elevated temperatures of about 50°C to about 150°C. The term “R1” in

Scheme I is an oxalate or pyruvate ester forming group, typically a C1-Cg alkyl
such as ethyl.

~ Alternatively, compounds of Formula IVd are made according to
15 Scheme II. A 2,4,5-trihalopyrimidine is reacted sequentially with appropriately
substituted amines to afford a 5,6-diaminopyrimidine. Cyclization to give a 2-halo
pteridine is accomplished by reaction with bromoacetylchloride. Among the
preferred compounds of the invention are those derived from reaction of the
2-halo pteridine with an appropriately substituted arylamine such as an aniline.



amonia to afford the 4-am no-2-chl oro-5-nitropyrimdine. Reduction of the
nitro 5 %OUP’ for instance by reaction with hydrogen in the presence of a
cat al yst SHEHVEE2S pa| | adi um on carbon, provides the PCT/US00/17037

2-chl oro-4,5-diam no-pyrimdine, simlar to that shown in Schenme IIl1.
Cyclization to a pteridine is acconpl Lggaed by reaction of the

4,5-di am nopyrimdine with an agent such as a ketonitrile (R6OOCN) to
afford the correspondi ng 2-chl oro- 7-S&m‘?FoBteri di ne. The 2-chloro group is -
readily 10 di splaced by reaction with an am ne, for instance an aryl am ne,
to give the corresponding 2-substitued-7-am nopteridine. This is an
inportant internediate in that it is readily acylated, for i n&ance by
reaction with an acyl gal ide, or preferably an isocyanate, to&%ve t he

i nvention urea. W & tgn be i sojy d WD 01/1982 / 17037

-41 purified byz%?r{ ard R'&dsses guchlias phrm?:rnnggraph , cjfystallization,

and the Iikegj I'sgj osure® i g, C at+erm-of
references, including patents, are incorqorat ed heref by r ef
invention is illustrated further by the fq8 owi ng detail ed exa
are not to be construed as |limting the invention in scope or Spirit to the
speci fic procedures and conpounds gescri bed therein. The shgrti ng materials
and various intenedi ates may beRdbt ai ned from comrerci al {'sour ces,

prepared from c reially avail 4bl e or gani ¢ conpounds, pr epared using

wel I known 10 @ynt 't net Mach Exanp provi de® emgral procedure
for preparing-—se*e;—a-bspec'fic]co ounds., ez_ﬁh of ichjis ifdentified
nunerically as a subsec !' R road Examphgy ynt hesi s of
2- Hal 0- 4- (substi t ut ed-antno) -5-niyropyrimdines 15 1. |
2- Chl or 0- 4- (et hyl ami no) - 5- ni tr opgBi m di ne NO 2 h@ RS

R

nce. 5 The

RO

Compounds of the Formulas Ia-Te wherein W is S, SO, or SO are

biologically active, as well as being particularly useful as intermediates leading to
5 the compounds wherein W is NH. For example, Scheme III shows that a

2-alkylthio-4,5-dihalopyrimidine can be the starting material for animation as
shown in Scheme II. Following normal cyclization to form the pteridine ring, the
2-alkylthio group can be oxidized, for example by reaction with meta-
chloroperbenzoic acid, to provide a sulfoxide (n= 1) or a sulfone (n = 2). The

10 sulfoxide or sulfone is readily displaced by reaction with an amine such as an
arylamine (aryl NH»). Typical compounds have the structures shown in Table 1

with the 2-arylamino group replaced by alkyl S(O),-.



H A solution of 5.82 g (30 mol ) of 2,4-dichloro-5-nitropyrimdine (N

Wi ttaker, J. Chem Soc., 1951; 1565-1570) in 100 nL of tetrahydrofuran
(THF) is cooM&01882578C and a solution of 4.66 g (60 mmol pCofisebd¥saqueous
20 ‘nethylam ne in 20 nL of 2-propanol is added dropwi se over 5 m nutes.
After a further 10 minutes at -78C, the mxture is allowed to warmto room
tenperature, and the solvent is renoved under vacuum The residue is then
extracted into ethyl acetate (EtQAc) Schemsh®d with water, and dried with
sodium sul fate (Na2SO4). Renoval of the solvent and chromatography on
silica, eluting with hex na e/EtOAc 25 (92:8), gives 4.87 g (86% of the

title conpound: np (hexane) 86-,- Iit. np: 90-91C G tABh, J Chem
Soc. (B), 1967:'954-958). 1/2&982 PCT/U 71137 - 42°1H (cbCl3): 8
9.05 (s, 1 H HE©6), 840(br hane i th D20, 3.23 (d, J=
5.1 Hz, 3 H, CH3). 13C Nty 3N sC164 25 (s, C-dkyl S156. (dNHc 6), 156.

10 (s, CG4),126.80 (s, Cb5), 28.28 (q, CH3). 5 Further elution th
solvent gives 0.48 g (8.5% of 4-chloro-2- (methylam no) 5-nitroRyrim di ne
np (hexane) 167-169C, (lit. np: 172-173C, G B. Barlin, J. em Soc. (B),
1967:954-958). 1H NMR [(CD3) 2SO (2 conforners; ratio ca 1: 1%&@29 12 and
9.03 (2 s, I H H®6), 897 (br, 1 H, exchangeable wi th D20, 2.92 and
2.90 (2 d, J 4.7 H, 10 3 It CH3). 2.

2- Chl oro-4-(cycl opentyl ami no)-S-ng®ropyrimidine N NO2 . \ | CI 91 To a
solution of 5.82 g (30 rrrml) of 2] 4-dichloro-5-nitropyrimdine

Whittaker, J. Chem Soc. 19 : S5- 1570) '8 100 nL THE at -78C s added
a]kylS alkyls
leidize
RY RS
X NH N N
/“\N/ i !
—_—— s
alkyl $(0),; | aryl NH | o
R® RS
n=lor2

The pteridine ureas of Formula Ic can be conveniently prepared by
acylating a 7-amino pteridine, which in turn is readily prepared using a 4,5-
5 diaminopyrimidino. This is Hlustrated in Scheme IV below:



15 dropwi se over 5 mnutes a solution of 5.11 g (60 nmol) of
cyclopentylamne in 20 nL THF. After a further 10 mnutes at -78C, the

m xture iWOAMIBRed to warm to roomtenperature, and t RETASINENY | s renoved
under vacuum The residue is then extracted into Et QAc, washed wth water,
and dried with Na2SO4. Renobval of thggsolvent and chr omat ography on Si Q2,
eluting with hexane/ Et OAc (95:5) 20 gives 6.20 g (85% of the title
conpound: np (hexane) 80-81.5C. 1H NwRhem®EM3): 'S 9.03 (s, 1 H H6), 8.38
(br, I H exchangeable with D20, NH), 4.60 (sextet, J = 7.0 Hz,1 H,

cyclopentyl CH), 2.21-2.13 (m 2 H, cyclgpentyl), 1 85 1.68
H ' cycl openty Ny (m 2 Hyg dg‘ﬁz ‘1(B€2r/ USQUI 17037

, 1) o
-43 13C NWR ( ):. 8 16 (s , 157. 0 d C 54.96 (s, C4),
126. 43 (s, -
cal cul ated f6t Cg

S 2 / 2). Anal ysis
Einioz: € 445, I-W'IZl 5%4’ %' . 511%zmd: C
44.80; H, 4.54; N, 22.90. Further elution with soI vent ives 0.54 g (7.4%
of 4-chloro- 2-(cyclopentylam no)-5-nitropyrim di 3?: np |( hexane) 149- 153C.
1IHNWR (CDC13) (2 conforners; ratio ca. 1:1): S 9. and 96 (2 s, | H,
H6), 6.11 and 5.97 (2 br, | H exchangeabl e Wk DN . 4.3 8 (sext et
J =7.0 Hz, 10 1 H, cyclopentyIGCH), 217205(m 2H

cycl opentyl) 1.81-1, ( Rcycl o tm_%z)
. S 160 160 2 S, ) 158 08 and
d 154.94 (2 s, i 132.75 (2 s,
2.96 and 32§ (2N, &) "N 61 and

cycl opentyl). 13C
157.39 (2 d, G S%q

C-51 53.84 and 79 2 d

23.54 (2 t, CH2) A,}ﬁ HREL S calcul ated for COHI 1CIN402: 242. 0571/ 244. 0541.
Found: 242.0574/ 244. 054I 3. 2-Chloro-4-(ethylam no)-5-nitropyrimdine 2

QNCO/NaH

Bl
Q

In the foregoing Scheme IV, 2,4-dichloro-S-nitropyrimidine is reacted with

ammonia to afford the 4-amino-2-chloro-5-nitropyrimidine. Reduction of the nitro
5 group, for instance by reaction with hydrogen in the presence of a catalyst such as
palladium on carbon, provides the 2-chloro-4,5-diamino-pyrimidine, similar to
that shown in Scheme III. Cyclization to a pteridine is accomplished by reaction
of the 4,5-diaminopyrimidine with an agent such as a ketonitrile R6COCN) to
afford the corresponding 2-chloro-7-aminopteridine. The 2-chloro group is readily
10 displaced by reaction with an amine, for instance an arylamine, to give the

corresponding 2-substitued-7-aminopteridine. This is an important intermediate in
that it is readily acylated, for instance by reaction with an acyl halide, or

preferably an isocyanate, to give the invention urea. The urea can be isolated and



NO N~ "~ Et C H 20 To a solution of 5.82 g (30 mmwol) of
2,4-dichloro-5-nitropyrimdine (N Wittaker, J. Chem Soc.,

1951: 1565- 15¥0p1/19825100 nL THE at -78C i s added dropw se raaEsoGIMIMUL €S a
solution of 3.87 g (60 nmmol) of 70% aqueous ethylamne in 20 nL of
2-propanol . After being stirred at -78C fjor 15 mnutes, the reaction
mxture is allowed to warmto roomtenpérature, and the solvent is 25
renoved under vpageifiedby sthelardgrbdsies sush wothamatography, dystilization] andithemat ogr aphed
WO 01/19825 PCTL.1JS00/ 17037 -44 on silica, eluting with hexane/ Et OAc

(92:8), to gi velil$: 90 g (81% of the title conpound: np (hexane) 64-66C. 1H
NVR (CDC13): 8 9. 04 The distlodurestih fiis a hé’aﬁox‘ 6fall aktidiés aﬁdﬁd@&&eﬂhkﬁldiﬂgt h D20,
NH), 3. 72(gd, J=7.2,5. 3Hz, 2It CH2) (t, J= 7.3 Hz,3H,CH3). 5 13C NWR

(CDC13): 8 164. mssafe@%'}wfalﬂﬁ#e@@l(ycrefe@nm 155. 40 (s, C-4), 126.50 (s,

C5), 36.38 (1, CH2)Tpe Me&%n(naﬂlu% ﬁnﬁféﬁé&’ﬁub?olﬁ@)u?ﬂe%l@&jeﬁﬁfyle@ H7C| N402:
C, 35.57; H, 3.48; N, 5. Found

Further el uti onwhich ﬁen@mh@ap@waqsbmmnggwemom@ SEPREDYFPIGFtohec h| or o-
2- (et hyl am no) - nlgljlﬂ CD3) 2SQ
(2 conforners; s}e?ﬁ%ﬁ@ﬁéﬁ&e%@ &g“’SmS Cgsé(%ezraﬁzmje%% ¢ %ga{nég 05 (m 1
H, exchangeabl evapjoesintemaedi ay@e@m&e@ﬁom@memal SzYes, PI'QPRI@
1.15(2t,J=7. 2Hz, rati o ca.
1: 1) ( 8 160. 77 aﬁ@‘ %ﬁyﬁ%ﬁ%ﬂ@i’%%ﬁgﬁd ﬁ%‘%g@% C- 6), 154. 44
and 153. 6P (2 ssyni@etik)methi@is. Bdsh Examiile plovideS6gdrabprdeedtre Xor ﬁrepatmg CH2), 13.94
and 13.86 (2 q, se%)speciﬁc compounds, each of which is identified numerically as a

subsection of each broad Example.

EXAMPLE 1
Synthesis of 2-Halo-4-(substituted-amino)-5-nitropyrimidines
15 1. 2-Chloro-4-(methylamino)-S-nitropyrimidine

N0,
CI/L\T\/I\I'M °
i

A solution of 5.82 g (30 mmol) of 2,4-dichloro-5-nitropyrimidine
(N. Whittaker, J. Chem. Soc., 1951;1565-1570) in 100 mL of tetrahydrofuran
(THF) is cooled to -78°C and a solution of 4.66 g (60 mmol) of 40% aqueous
20 methylamine in 20 mL of 2-propanol is added dropwise over 5 minutes. Aftera
further 10 minutes at -78°C, the mixture is allowed to warm to room temperature,
and the solvent is removed under vacuum. The residue is then extracted into ethyl
acetate (EtOAc), washed with water, and dried with sodium sulfate (NapSOy).

Removat of the solvent and chromatography on silica, eluting with hexane/EtOAc
25 (92:8), gives 4.87 g (86%) of the title compound: mp (hexane) 86-87°C
(lit. mp: 90-91°C; G.B. Barlin, J. Chem. Soc. (B), 1967:954-958).



Anal ysis cal cul ated for C6H/CLN4O2: C, 35.57; H, 3.48; N, 27.65. 20
Found: C, 35.46; H, 3.30; N, 27.43. EXAMPLE 2 Synthesis of

2- (Subst i QYA no) - 4- (subst i t ut ed- anmi no) - 5- ni t r opyr i REHPHE703T,

4- (Met hyl am no) - 2-[ [ 4- ( nor phol i n- 4 yl ) phenyl ] am no] -5- nitropyrimdi ne WO°
01/ 19825 PCT/ USAQ 17037 -45- O "I N@- HH To a roomtenperature solution
of 0.943 ¢ (5 mol ) of 2-chloro-4- (nmethylam no)-5-nitropyrimdine in 25 nL
THE i s added &INMRﬂGDﬁi;;)oB 9054% 1d1, H-5), B.4hfer, ) Hpéxchangeable with D20, .
4- (4- am nophen érmrﬁghol ine in 100 nmL of 2-propanol, and the 5 resulting

m xture is h JsﬁﬂH&?ﬁt @@Cfor 30 mnutes The m xture is then

di luted vm'thl\y%ter t he sol i reci B)tatels col | ected, washed with water,

and dri ed, M(@Dﬁb)gﬁt (s.d¢ Hé6§?£4§@oWﬁdQKaC%1%§M%) 240 241
C. 1H NI\/R [(%D?}§§g#(%§ﬂlg 24 (br, | H exchangeable w th D20, 2NIT1, 8.93

(s, | H, exchangeable with D20, 4NH), 7.71 (br d J =

EéH %O)Hgss o%o(ﬁ'j !{"?F?)lhe@eﬁﬁérgw&hgol&ﬂ@cﬁ%%ﬁ@ggss‘%) &43&@6}%25 E 437|Hé 4HCH3 N.

Anal ysi s cal dmb&vbdnﬁobﬁ-rdn@manﬁmnpﬂlm) 867-169°C5(lia.gpp: I\ll72-253°4‘4 Found: C,
54.81; H, 5.

2-[[4] 2- (Di et ?nl“ﬁ’dﬁ Cpem 32‘%?'3%%3?'1%5#{ - 4- (et hyl ani no) - S-
nitropyrim dllmﬁm [(€D3)2SOPE cobformbri¥eratib £A. 1:1): 5 9.12 and 9.03 (28, 1 H,

H-6), 8.97 (br, 1 H, exchangeable with D70, NH), 2.92 and 2.90 (2 d, /= 4.7 Hz,
10 3 H, CH3).

2, 2-Chloroe-4-(cyclopentylamino)-S-nitropyrimidine

N I D
Ci
H

To a solution of 5.82 g (30 mmol) of 2,4-dichloro-5-nitropyrimidine
(N. Whittaker, J. Chem. Soc., 1951:1565-1570) in 100 mL THF at -78°C is added
15 dropwise over 5 minutes a solution of 5.11 g (60 mmol) of cyclopentylamine in
20 mL THF. After a further 10 minutes at -78°C, the mixture is aliowed to warm
to room temperature, and the solvent is removed ﬁnder vacuum. The residue is
then extracted into EtOAc, washed with water, and dried with Na»S0O4. Removal

of the solvent and chromatography on Si0», eluting with hexane/EtOAc (95:5)
20 gives 6.20 g (85%) of the title compound: mp (hexane) 80-81.5°C.
IH NMR (CDCl3): 5 9.03 (s, 1 H, H-6), 8.38 (br, 1 H, exchangeable with D50,

NH), 4.60 (sextet, J = 7.0 Hz, 1 H, cyclopentyl CH), 2.21-2.13 (m, 2 H,
cyclopentyl), 1.85-1.68 (m, 4 H, cyclopentyl), 1.62-1.54 (m, 2 H, cyclopentyl).



To a solution of 1.89 g (10 mmol) of 2-chl oro-4-(nethyl am no)-5-
nitropyrimdine in 100 nL THE at -78C is added a solution of 2.48 g (12
mrol ) 20 of 4v¢ @/ibgkset hyl ami no) et hoxy]aniline in 100 nL ofcPapeapesnol , and
the resulting mxture is allowed to warmslowy to roomtenperature. The
precipitate is WO 01/19825 PCTI USOOll?Ojg_ -46 coll ected, washed with
2-propanol, and dissolved in water. After being filtered through celite,
the aqueous sol18¢ MR (SDEBS S 1689 54, C2)aBraBYS, (BIRSU .96 (sa04), 15643 gs,esultl ng
precipitate is collected, "washed wth'water, and dried, to give 2.88 g
(80% of the tiG$es:eev@EpCHY 3299 (f €HE)RI6B{LICHY). S 1H NVR [(CD3)2SQ : 8
10. 27 (br, I H, exchangeable with D20, 2NH)88.94 (s, | H, H®6), 8.87 (br,
| H, exchangeat#inelysis calcubsted fonQphl; 1CNZQ2:(br d, J = 6.9 Hz, 2 H H2',6"),
6.92 (d, J= 8.7 Hz, H -3',.S)) .99 (t, J =6.1 H, 2 H CH20, 3.04
(d, J = 4.0 Hz, 3 H, %cﬁ%fxgﬁ’éﬁ"f;“’(?;"%a = 6.2 Hz, 2 H CHN), 2.54 (q,

J=7. 1Hz, 45, CH2Rbul: OCY 44.96: 1, 3193,942003) . 10 Analysis cal culated for
Cl7H24N603: C, 56.65; H, 6.71: N, 23.32. Found: C_ 56.77; H, 6.52; N,

23.57. 3. 2-[[4- (Di Evrr esionokith olyenh iy 89019 @A 6F 4-ghlemoet hyl ami no) - 5-

ni tropyrim di ng_ QR ciddentyiNahno)5t: ‘&(Pr#é ikl RexaR4d.9590€r at ure sol ution of
0.943 g (5 mol )@)“?%{!ghl orO())- 4n-1 l'En”nyl a%@n(o) -ag‘?ni tropyrimdine in 25 nL

THE is added a l$NMRI(CDOR) éfcd:ﬁorﬁlers(rltﬂiomh)):m.mand&%(zs,1H,H-6),
4-am no- N, N-di et hyl benzam de_in 100 nlL of 2-propanol, and the resulting
m xture is heatdd and8.93(2 by & H, exchangeablewitoP20, NH) 438 (seatetri/ a2 U9 8z s t hen 20

diluted wth r, .the i d ecjpitate i.s coll washed with water,
and dri e‘é"{) t\ggﬁ\?@d‘ﬂ?a@b’? @%@7%2%# (?‘i ﬁ?imlmﬂnabnﬁﬁfrﬁgé (’H’p"S t OH) 213- 215C.
cyclopentyl), 1.56-1.47 (m, 2 H, cyclopentyl).
13C NMR (CDCl3): 5 160.81 and 160.84 (2 5, C-4), 158.08 and 157,39 (2 d, C-6),

155.89 and 154.94 (2 s, C-2), 132.71 and 132.75 (2 5, C-5), 53.84 and 53.79 (2 d,
CH), 32.96 and 32.91 (2 t, CHyp), 23.61 and 23.54 (2 t, CHp).

15 HREIMS calculated for CoH1CIN4O:

242.0571/244.0541.
Found:  242.0574/244.0547.

3. 2-Chlore-4-(ethylamino)-S-nitropyrimidine

NP NO,
NS l Et
cl
H
20 To a solution of 5.82 g (30 mmol) of 2,4-dichloro-5-nitropyrimidine

(N. Whittaker, J. Chem. Soc., 1951:1565-1570) in 100 mL THF at -78°C is added
dropwise over 5 minutes a solution of 3.87 g (60 mmol} of 70% aqueous
ethylamine in 20 mL of 2-propanol. After being stirred at -78°C for 15 minutes,
the reaction mixture is allowed to warm to room temperature, and the solvent is

25 removed under vacuum. The residue is worked up in EtOAc and chromatographed



1H NWR [ (CD3) 2SO : 8 10.49 (br, 1 H, exchangeable wth D20, 2NH)88.99 (s,
1 H H6), 890 (br, | H exchangeable with D20, 4NH), 7.88 (br d, J = 7.6
Hz, WO 01MO®A8823CT/ US00117037 -47 2 H, H -T,6), 7.34 PEN/USPONEIE iz, 2 H,
H3,5), 3.34 (in, 4 H CH2), 3.07 (d, J=4.7 Hz,3 H CH3N), 1.10 (br, 6°
H CH3). Analysis calculated for C 16H4N603: C, 55.80; H 5.85; N, 24.40.
5 Found: C, 55.85; H £ 5.54; N, 24.50.

4.
4- ( Cycl opent wngsitic sjuting with hexanefRtQAF (R28), 10 ghie B3R 8 (8A %) abthe Htle -
nitropyrim di 06 gmhl:{n / egg% shlggbd0o a roomtenperature solution of 1.21 g
ch Hai 3yc| ope

(5 mmol ) of 5 or o- ntyl am no)-5-nitropyrimdinein 50 nL THE
i s added a sdmmﬁ Cl3): §9.0a (s, 414, HBY 838 Qhrd1 fh 'ﬁgﬁ%}@whbzo: pholine in

- 100 nL of 2-propanol, and the Tresulting mxture is heated under reflex for
30 minutes. TNH), 872 (ad; & =72, Si3ciz, 2¢H, ICHHA1. 36 @,/ @8 &z, 3 HhE€Hsgp! i d precipitate
I's coll ected, washed with water, and dried to give 1.77 g (100% of the

title codnmpoundC NMR(CPCOH): 8 164.21E-2),351.65 (dyB-G)( IT3PAST-4), 6205BE, (br, 1 H,
exchangeabl e with D20, 2NH), 8. 941%5, 1H H6), 852 (br d, J =6.5Hz, 1
H, exchangeat§i-8), #6-65(EH), AARP (A €H8d (br d, J = 8.4 Hz, 2 H H2 ,6'),

6.94 (d, J= 8,9 Hz, 2 ' 44 (m | H, cyclopentyl CH), 3.73 (br
t, J = 4.7 HZ?““H%F“EH%‘E’?%‘?%%%, J =47 H, 4H CRN, 2 002 01
(m 2 H cyclopent 3584..}}’73548;572&55_ 6 H cyclopentyl). 20 Anal ysis

cal cul ated for Cl9H24ANG03:” 'C’ 59.36: H 6.29: N, 21.86. Found: C, 59.43:
H 6.12; N, Zourd. C\8562/HI2%ENCTFTUSOO 17037 - 48

10 Further elution with hexane/EtOAc (9:1) gives 0.43 g (7%) of 4-chloro-
2-(ethylamino)-S-nitropyrimidine: mp (i-Prp0) 122-123°C.
1H NMR [(CD3)2S0] (2 conformers; ratio ca. 1:1): 59.10 and 9.02 (25, 1 H,
H-6), 9.05 (m, 1 H, exchangeable with D0, NH), 3.46-3.35 (m, 2 H, CHp),
1.16 and 1.15 (2t, J= 7.2 Hz, 3 H, CH3). | .'

15 13C NMR [(CD3)280] (2 conformers; ratio ca. 1:1): 5 160.77 and 160.71 (2 s,

C-4), 158.47 and 157.95 (2 d, C-6), 154.44 and 153.67 2 5, C-2), 131.45 (s, C-5),
36.34 and 36.17 (2 t, CHp), 13.94 and 13.86 (2 q, CH3).

Analysis calculated for CgH7CIN4O2:

C, 35.57; H, 3.48; N, 27.65.
20 Found: C,35.46;H, 3.30; N, 27.43.

EXAMPLE 2
Synthesis of 2-(Substituted-amino)-4-(substituted-amino)-S-nitropyrimidines

1. 4-(Methylamino)-2-{[4-(morpholin-4-yl)phenyljamino]-S-

nitropyrimidine



5. 4-(Cycl opentyl am no) - 2-[ [ 4- (4- et hyl pi perazi n-1-yl ) phenyl ] am no] -
5-nitropyrimdine Mw N1 -2 N_ N HHTo asolution of 0.97 g (4 mmol)
of 2-chl or o-¥OPH1P8ISopent yl ami no)-5 5 nitropyrim di ne i n FETHSOEB7at - 78C

i s added a solution of 0.91 g (4.8 nmol) of

1- (4-am nophenyl) - 4- et hyl pi perazi ne in0 nL of 2-propanol, and the
resulting mxture is allowed to warmslowy to roomtenperature. After
acidification with acetic agie\the solvents were renoved under vacuum and
the residue is dissolved ilf water. After being washed with EtOAc, the
aqueous 10 solution is basi N ed N N®, and the product S
extracted into EtQAc and dri €d, g(??% of the title
conmpound: np (MeOH) 204-2060C. 1H . ®el0. 26 (br 1 H,
exchangeable with D20, 2NH), 8.94 (a IN1, M), N8.51 (br d, J = 6.3 Hz, |
H, exchangeabl e wi th D20, 4NH) 7.67 (erj 15 H

J=8.2Hz, 2H, H2' , 6" ), 6.92(d,J=8.9Hz,2H, H 3',5"),4.45(m | H, cyclopentyl CH),
3.10 (br t, J = 4.8 Hz, 4 H, CHZN) 244(brtJ-49Hz 4 H CH2N),
2.22 (s, 3 H CH3), TeaGeoreicgpelatyre Dhution oféPieiimipl) ofi2-vidor-46 (m 6 H,

gzc%gpen}zglu%d A@g %%B%S%Iﬁyﬁg‘% !F\?qsfggggﬁzg\ifgagﬁda%&glﬁo%ﬁﬁ'ﬂég sgl vgn?Sf r ym
'Z h e Et OlAc V\I?].ts hI (i} ;u;m:(l))a:_f gfih-ladl_HWp{miy{)mgrpgolmenn {4y} m?n oﬁﬁ-pTOpfmol, and the
ot r omyr s i b ieh el el SRS oA The e s, oy
(Et OAc) 25 2444iR¢d with water, the solid precipitate is collected, washed with water, and dried,
to give 1.62 g (98%) of the title compound: mp (EtOH) 240-241°C.

18 NMR [(CD3),80]: 5 10.24 (br, 1 H, exchangeable with Do0O, 5NH), 8.93 (s,

1 H, H-6), 8.87 (br, 1 H, exchangeable with D70, 4NH), 7.71 (br d, J = 8.1 Hz,

10 2 H, H-2',6"), 6.94 (d, /=88 Hz, 2 H,H-3,5),3.73 (brt,J=4.7Hz, 4 H,
CH0), 3.07 (brt,J= 4.7 Hz, 4 H, CHpN), 3.04 (d, J = 47 Hz, 3 H, CH3N).
Analysis calculated for CsH1gNgO3:

C, 54.54; H, 5.49; N, 25.44.
Found: C,54.81;H,5.63; N, 25.59.

15 2. 2-([4-[2-(Diethylamino)ethoxy]phenyllamino]-4-(methylamino)-S-
nitropyrimidine

Et\N/\/O 2 N02
B Qmm
H H

To a solution of 1.89 g (10 mmol) of 2-chloro-4-(methylamino)-5-
nitropyrimidine in 100 mL THF at -78°C is added a solution of 2.48 g (12 mmol)
20 of 4-[2-(diethylamino)ethoxy)aniline in 100 mL of 2-propanol, and the resulting
mixture is allowed to warm slowly to room temperature. The precipitate is



WO 01/ 19825 PCT1TJS0Q 17037 -49 1H NVR (CDClI3): 8 9.01 and 9.00 (2 s, 2 H,
H6,6"), 8.53 (br, I H exchangeable with D20, NH), 8.40 (br d, J = 6.6
Hz, | H &QWM¥Sable with D20, NH), 7.89 (br, 1 H exEﬁHﬁ@]@’dﬂpé wi th D20,
2NH), 7.57 (br, 2 H H2,6"), 6.97 (d, J= 9.0 Hz, 2 H H3,5),
4.54-4.42 (m 2 H, cyclopentyl CH), 5_45_18406(m 4 H, CHZN) 3.25 (br, 4
H, CH2N), 2.15-2 m 4.1t cycl opent 185154(m 12

cycl opentyl) col&?mdymeémtbafmwlfmd%%@m%mm After e%fﬂt&‘eﬂ 5.98; N,

26, 13.  Foungprofigh cRfited Rlis wasifié@ witk fy
4 (Cycl opentyl ar% no)teZ&efl yeﬁs&ﬁmo_ ;/s am : ﬁml_gq\%ousr%nsr??r}n?nag%e NO2 NI 1

'O HH A ni xtrﬁnubmsﬁ)f@lmegs@e mashyﬂveﬂmtqr endalried \togbie@®8yg ani no) - 5-
nltropyrlmdl nopyridine in 5 nil. of DVBO
is stirred roomffoerrper g%"g"rdgnggg 6@933 46‘?@ The solution is diluted
with wager arg HRORED IO @;ﬁgégl Iglogys( 44 %) of
the title corrglound 5)2(3% O—szi(gﬂzg”f%x NN%“??%OI?}%? % 66 (br, 1

H, h | D,OL 4 d J =6.9
o, CH oxchangeab e th EEoT Ry R g B G L6 o .

7.79 (br d, JZ=HEH-3'6‘17,652(&1.1#1873!2,51-1),&3155339%@(1@61I-HDZ.H,QHQO* Hz, 1 H

cycl opentyl %2 13- 2. 02&&1 cyclopentyl), 1.80-1.60 (m 6 H,

cycl opentyl) .3 | sidd Hal3 IQH:@B 385(t01ﬁﬁ26¥F£@21%N),5373549@, H, 5.37; N,

_2;098 Fou_nd ) 5/‘1 l-?;SZt?-Ebﬂ_z‘N), 0.9576&"}\1}73112?8& Eﬁﬁl/ 1982. 5 PCT/ US00/ 17037
10 Analysis calculated for C17H24Ng03:

C, 56.65; H, 6.71; N, 23.32.
Found: C,56.77; H, 6.52; N, 23.57.

3. 2-[[4-(Diethylaminocarbonyl)phenyljamino]-4-(methylamino)-5-

nitropyrimidine

0
Et : NO.
= 2
\Et/U\O\Nm/Me
H H

To a room temperature solution of 0.943 g (5 mmol) of 2-chloro-4-
(methylamino)-5-nitropyrimidine in 25 mL THF is added a solution of 2.11 g
(11 mmol) of 4-amino-N,N-diethylbenzamide in 100 mL of 2-propanol, and the
resulting mixture is heated and stirred at reflux for 1 hour. The mixture is then
20 diluted with water, the solid precipitate is collected, washed with water, and dried,
to give 1.50 g (87%) of the title compound: mp (EtOH) 213-215°C.

1H NMR [(CD3)2S0}: 5 10.49 (br, 1 H, exchangeable with D20, 2NH), 8.99 (s,

15

1 H, H-6), 8.90 (br, 1 H, exchangeable with D20, 4NH), 7.88 (br d, J = 7.6 Hz,



7. 2-[[4-[2-(Di et hyl am no) et hoxy] phenyl ] am no] - 4- (ehyl am no) - 5-
nitropyrimdine Et---N--~ ONNX® E I | ,Et HHTo a solution of 1.013
g (5 nmmol) owmMad2®r o- 4- (et hylam no)-5 5 nitropyri m di nePCRUS0NTB? THE at
-78C is added a solution of 2.48 g (12 mvl) of .

4-1 2- (di et hyl am no) et hoxy]aniline in 50 §y of 2-propanol, and the resulting
mxture is allowed to warmslowy to roomtenperature. After renoval of the
solvent, the re2ij#k26d, ﬁB&@U#@BHﬂZ&Q%ﬁ@), 384 (mct HoCHh)ahal? {d, | t er ed
through celite. The acg ueous solution is then basified w th agueous

anmoni a, and t hd TeEHEt chﬁﬂ%llé@(%ﬁﬁi@'l’})s col l ected, washed wi th water,
and dried to give 1 65 t title conpound: np (MeCH) 134- 136C
1H NMVR [ (CD3) 2SAF Y%%si”é‘%éa&ed(sf/?c quﬁgichangeabl e with D20, 2NH), 8.95 (s,
| H H6), 8.88 (br Qst%pﬁcgﬁgqga}gl‘,g with D20, 4NH), 7.17 (br d, J = 7.2

Hz, 2 H HZ2,661, 6. 2 H H3,513.99 (t, J =6.2 H, 2
H CHO, 45 3. Wm(dbrC;:ﬁs 85;Hy 594, 2430H, CH2N), 2.75 (t, J=6.2 , 2 H,
CH2N), 2.54 (q, J =7.1 Hz, 4 H CH2N), 1.21 (t, J=7.1 Hz, 3 H CH3), 0.97
(t, J =7.12 H, 6 H CH3). Analysis calculated for 018H26N603 C, 57.74;

H 7.00; N 22.44. 4$(Cyipentylaming)?2-{i3-(mpyphplin-4-yiphenyD]sninoksS-

4- (Et hyl am no) - 2-[ ( )am no]-5 nitropyrimdine N/ NO2 ,Et HH
WO 01119825 PCT/ I | S%f%@?%x{sl To a solution of 1.013 g (5 nmol) of

2-chl oro-4-(ethylam no)-5- nitropyrimdine in 25 nL of DMSO at room

tenperature is added 1.04 g

To a room temperature solution of 1.21 g (5 mmol) of 2-chloro-4-

10 (cyclopentylamino)—s-nitropyrimidinein 50 mL THF is added a solution of 1.96 g
(11 mmol) of 4-(4-aminophenyl)morpholine in 100 mL of 2-propanol, and the
resulting mixture is heated under reflux for 30 minutes. The mixture is then
diluted with water, the solid precipitate is collected, washed with water, and dried
to give 1.77 g (100%) of the title compound: mp (MeOH) 211-213°C.

15 TH NMR [(CD3)2S0]: 8 10.30 (br, 1 H, exchangeable with D»0, 2NH), 8.94 (s,
1 H, H-6), 8.52 (br d, J = 6.5 Hz, 1 H, exchangeable with D,0, 4NH), 7.69 (br d,
J=84Hz 2H,H-2,6),694(d, J=89 Hz 2H,H-3',5),4.44 (m, 1 H,
cyclopentyl CH), 3.73 (brt, J=4.7 Hz, 4 H, CH0), 3.07 (brt, /= 4.7 Hz, 4 H,
CH;N), 2.09-2.01 (m, 2 H, cyclopentyl), 1.77-1.57 (m, 6 H, cyclopentyl).

20 Analysis calculated for C;9H4NgO3:

C, 59.36; H, 6.29; N, 21.86.
Found: C,59.43;H,6.12;N,21.73.



(11 mmol) of 4-am nopyridine, and the resulting solution is stirred at room
tenperature overnight. Dilution with water and neutralization with aqueous
5 K203 tWReM/Wes 0.72 g (55% of the title conpound: PREURNENY 235-236C.
1H NWR [ (CD3) 2SO : 6 10. 60 (br, 1 1t exchangeable wi th D20, 2NH), 9. 03 (s,

1 H H6), 896 (br, I H, exchangeabL@-with D20 4NH) 8.44 (dd, J = 5.0,

1.5H, 2 H H2,66 7.78 (dd, J=5 H 3, 5']) 3. 64 (br q,
J=7.1H, 2 H & Ryen‘]ﬂalzs(oﬂ'zjlﬂr(ﬁ“‘Fﬂ‘YM%l'Y|M°NFM“§F§?s cal cul at ed
for Cl11}112N602: gt 4.65 N, 32.29. Found: C, 50.59; H 4.61;

N, 32.27. 9. 2-] [S-ngrz tert But oxycar bonyl ) pi perazi n-1 yl | phenyl ] am no] - 4-

(cycl opentyl am no) - 5- n|tropyr|md| ne t-Bu.. O NO N 15 HH To a solution
of 0.73 S (3 mMmol) ofmeé<cC ro4(cyc|openty|amno) 5- nitropyrimdine and
0.49 g (4 mmol) NN-di net Ian line in 10 niL THE is added a solution of
0.94 g (3.4 mol ) of 1-(fert uto m nophenyl ) - pi perazi ne
in 20 nL of 2-propanol, an ' ' eated under 20 refl ux
for 2 hours. After coollng and 3 ic acid, the m xture
is diluted with water to give 1. g | e conmpound:

(MeOH) 194-196C. WO 01/19815 PCTNSOO/]H71137 -H2 1H NWR [ (CD3)2S0]: S
10.28 (br, 1 H, exchangeable with D20, 2NH), 8.94 (s, | H H®6), 8.51 (br
d, J =6.4 Hz, 1 It exchangeable with D20, 4NH), 7.69 (br d,

J=7.9Hz, 2H, H- 2' Gt'o)aﬁ]u@isﬂdfdQ-‘Bg@HiunBHdﬂz&'}ﬂdﬁé-ﬂx(cﬁl%mtylhmno):ﬁel opentyl CH),

3.45 ( l:5) t r‘ljltrgpy?mgdeg in 5% nﬁ, T% 78°8 1s add&? a sothitnon of 0 51 g (!4_% mmoli_|

of 1-(4-aminophenyl)-4-methylpiperazine in 50 mL of 2-propanol, and the

resulting mixture is allowed to warm slowly to room temperature. After
acidification with acetic acid, the solvents were removed under vacuum, and the
residue is dissolved in water. After being washed with EtOAc, the aqueous

10 solution is basified with aqueous ammonia, and the product is extracted into
EtOAc and dried, to give 1.15 g (77%) of the title compound: mp (MeOH)
204-206°C.

1H NMR [(CD3);S0): 5 10.26 (br, 1 H, exchangeable with D20, 2NF), 8.94 (s,

1 H, H-6), 8.51 (br d, J = 6.3 Hz, 1 H, exchangeable with D20, 4NH), 7.67 (br d,
15 J=82Hz 2H, H-26),692(d, J=89Hz, 2H H-3',5),445(m, 1 H,

cyclopentyl CH), 3.10 (brt, J=4.8 Hz, 4 H, CH3N), 244 (brt, /=49 Hz 4 H,

CH,N), 2.22 (s, 3 H, CH3), 2.09-2.00 (m, 2 H, cyclopentyl), 1.78-1.56 (m, 6 H,

cyclopentyl).

Analysis calculated for CogHy7N705:

20 C, 60.44; H, 6.85; N, 24.67.
Found: C, 60.36; H, 6.82; N, 24.58.

Evaporation of the solvent from the EtOAc wash gives a solid which is
identified as 4-[(cyclopentyl)amino]-2-[[4-[4-[4-(cyclopentylamino)-5-
nitropyrimidin-2-yl]piperazin-1-yl]phenyl)amino]-5-nitropyrimidine: mp (EtOAc)

25 244-246.5°C.



5 CH2N), 2.10-1.98 (m 2 H, cyclopentyl), 1.78-1.57 (m 6 H, cyclopentyl),
1.42 (s, 9 H CH3). Analysis calculated for C24H33N704: C, 59.61; H,
6.88; N, 20.®B.0mngsesund: C, 59.63; H, 7.17; N, 20.42. 10 I¥CT/USN0/17037
2-{[4-[3-(tent-Butoxycarbonyl am no) pyrrolidin-1 yl]phenyl]am no]-4-

(cycl opentyl am no)-5-nitropyrimdine t-BuO>0 HNNNO HHTo a solution
of 0.41 g (1.69 mml) of 2-chloro-4-(cycl’opentyl am no)-5- nitropyrimdine
and 0.25 g (2 NvRNEDIIT hbi ' g TE5s | ded 15 a solution
o 0. 47 g (1. 69 B oo (%, Py

am nophenyl ) pyr é¢xehingeable with D40, NH)O8.4@ (4rrdpd &r608 Hz, drH] ekdhangeallamiithng m xt ure
Is heated under reflex for 2 hours. After cooling and acidification with
acetic acid, tbgOJNHY, G188 (brs] Hi buchagdesbld With D@ rZNH), B5V (br,@ BAHQ',§'1,00% of
the title conmpound: np (MeOH)186-189C. 20 1H NWMR [ (CD3)2SQ: S 10.19 (br,
| H, exchangeab6.87 (d, ¥k 9008k, 22H-3,59), 254-4=12 (m]12 H, cyebofentyl&IHO (br d, J = 6.8

! G LeaEg A By Aok B4 it B Bdelin )

PCT/ USOQ 17037 ; 853 53 (NDH. Sel5ibntsih, J= 8.9 Hz, 2 H H3',5'), 4.43 (m 1
H, cycl opentyl CHN) 51?1’13 ﬁclé&lgl,}@byrrolidi nyl CHN), 3.45 (m | H,

pyrrol!g! ny: gfl\\ga:lys?@wule fqrqstaﬁ'NrnC};q:ijqi nlyl %&)D g 5421 E I1 E
pyrrolidiny , 3. . i di ny , 2. ,
pyrrolidinyl), 2.09- 1&%5f°?)fﬁl%ﬂ%§/ifopenty|), 1.88 (m |
pyrrolidinyl), ¥ouad- 1C,%8.5¢1H, £88:IN, eyeéopentyl), 1.40 (s, 9
Anal ysi s .cal cul ated for C24H33N/704:

LI33
gm

).

10 6. 4-(Cyclopentylamino)-2-[(pyridin-4-yl)amino}-S-nitropyrimidine

7 N0,
O D
H H

A mixture of 0.64 g (3 mmol) of 2-chloro-4-(cyclopentylamino)-5-
nitropyrimidine and 0.62 g (6.6 mmol) of 4-aminopyridine in 5 mL of DMSO is
stirred at room temperature for 15 minutes, The solution is diluted with water and

15 basified with aqueous ammonia to give 0.41 g (44 %) of the title compound:
mp (EtOH) 219-221°C.
1H NMR [(CD3)2801: & 10.66 (br, 1 H, exchangeable with D,0, 2NH), 9.04 (s,
1 H, H-6), 8.53 (br d, J = 6.9 Hz, 1 H, exchangeable with D20, 4NH), 8.45 (d,
J=6.0Hz, 2 H, H-2',6¢'), 7.79 (br 4, J = 6.3 Hz, 2 H, H-3",5"), 4.53 (sextet,
20 J = 6.4 Hz, 1 H, cyclopentyl CH), 2.13-2.02 (m, 2 H, cyclopentyl), 1.80-1.60 (m,
6 H, cyclopentyl).
Analysis calculated for C14H}3gNgO2:
C, 55.99;H, 5.37; N, 27.98.
Found: C,55.95;H, 5.56; N, 27.89.



C, 59.61; H 6.88; N, 20.28. Found: C 59.90;, H 6.80; N, 20.02. EXAWPLE
3 10 Synthesis of 2-(Substituted-am no)-4-(substituted-am no)-5-
ami nopyr i MQMHAERS 1 PCT/US00/17037
5- Ami no- 4- (et hyl ami no) - 2-[ | 4( nor phol i n-4-yl ) phenyl )am noj - pyrimdine O’
NH2 N Me N HH 15 Hydrogenati on of_sp.
4- (met hyl am no) - 2-[ (4- nor phol i nophenyl ) am no] -5- nitropyrinidine (from
Exanmpl e 2(1) 7abov%‘&[4d3'ép'°ﬁwl¥'am° oxyinhenyllaminok f(ptirylaming)s-t he titl e :
conpound as a solhﬂopghhl;ﬁﬁ%l (CD3)2SQ : & 8.22 (br, I H, exchangeable with
D20, 2NH), 7.61 (d, = 8.9Hz, 2H, H2, 6), 7. 33(s, 1H, H6),6.90(d, J=9. OHz; 2A
H3"',5 ), 20 6.37 (q, J= 4.6 Hz, | H exchangeable with D20, 4NH), 3.92
(br, 2 H, exchangeabl empith 0, g\H2) ) Noz 4.7 Hz, 4 H CHO,
2.97 (br t, J =4.7 Hz%’l&@ﬁg\l 2 5%, 3 H CH3). WO
01/ 19825 PCT/ US00/ 17037 ﬁ? 2. 5- (di et hyl am no) et hoxy]
phenyl] am no]-4- (nethyl am no) pyri 2 2 Et 11 1 ,M HH
Hydr ogenati on of 2-[[4-][2-(diethylam no)eHhoxy] pheByl]ani no]-4 5
(et hyl am no) - 5-ni tropyri m dine (from Exanpl e 2(2) above) over Pd/C gave
the title conpound as an oil.

To a solution of 1.013 g (S mmol) of 2-chloro-4-(ethylamino)-5-

5 nitropyrimidine in S0 mL THF at -78°C is added a solution of 2.48 g (12 mmol) of
4-[2-(diethylamino)ethoxy]aniline in 50 mL of 2-propanol, and the resulting

mixture is allowed to warm slowly to room temperature. After removal of the

solvent, the residue is dissolved in aqueous acetic acid and filtered through celite.
The aqueous solution is then basified with aqueous ammonia, and the resulting

10 precipitate is collected, washed with water, and dried to give 1.65 g (95%) of the
title compound: mp (MeOH) 134-136°C,

1H NMR [(CD3),S0}: 5 10.24 (br, 1 H, exchangeable with D,0, 2NH), 8.95 (s,

1 H, H-6), 8.88 (br, 1 H, exchangeable with Dy0, 4NH), 7.17 (br d, J = 7.2 Hz,

2 H,H-2',6"), 6.92 (d, /= 8.9 Hz, 2 H, H-3",5"), 3.99 (t, /= 6.2 Hz, 2 H, CHy0),
15 3.57 (br q,J="7.1 Hz, 2 H, CHpN), 2.75 (t, J= 6.2 Hz, 2 H, CH,N), 2.54 (g,

J=7.1Hz 4H,CHyN), 1.21 (t,J=7.1Hz, 3 H, CH3), 097 (t, /J=7.1 Hz, 6 H,

CHy). |

Analysis calculated for C1gHagNgO3:

C,57.74; H, 7.00; N, 22.44.
20 Found: C,57.87;H,724;N,22.52.

8. 4-(Ethylamino)—2—[(pyridin-4—yl)amino]-s-nitropyrimidine

NO,



IH NVR [(CD3)2SO: S 8.26 (br, 1 It exchangeable with D20, 2NH), 7.62 (d,

J =9.01-17,2 H H-2,6D, 7.33 (s, 1 H H6), 6.76 (d, J= 9.0 Hz, 2 H,
H3,5), ocwedtiy?sJ = 4.6 Hz, 1 H, exchangeabl e w t h D2BCT/dSW)7038. 94- 3. 90
(m 4 H 10 CH20andNH2), 2. 89(d, J=4. 5Hz, 3H, CHBN) 2.73(t,J=6.2Hz, 2H, CH2N),
2.53 (q, J =7.1 Hz, 4 H CHN), 097(t5 = 7.1 Hz, 6HCHB) 3.

5- Ami no- 2- [ [ 4- (di et hyl am nocar bonyl )phenyll ] am no] - 4-

(et hyl ami no) pyr i m dforeesohuioftof E0137g (4 thinol) bf 2Hghdorogle(etitylamina)5-

2-[[4-(di et hyl

4- Hret ély: Sm %0? nocar%onﬁ%p'&?ﬂgb%ﬁgmmpgawi added 1.9¢ 8over Pd/ C gave

the title conpo(indnmncst) of @ﬂhlhdpyriﬂfﬂeﬁmme(m%ﬁorﬁs Sirféd ot bsoml H,

R v e T
h 0 lﬁ@@17037 -55

oxchangeatl o w & gig‘e“%ﬁgg"’ﬂggﬁ’?mhé“@“%yﬁ“%z R e s

CH3N), 1.10 (t, 1ﬂNMliF 2 sdi: $1o. }lrﬂ;excrhaﬁg&ﬂgwﬁh([fzslﬁ,aﬂﬂﬁ@%érm no)

2-[[4-(norpholin-4- vy hyl'] am no] pyri'm di ne ogenati on

of 4- (cyclopenty
yl) phenyl )} am n(i)] 5- n%%ﬁ%ﬁ?%@fﬂrﬁggab?ﬁﬁhe)?g ng(%)(d%’b,ovg)o Ioflgrz’ Pd/ C

gave the titl e2tOHm 6N 7. 785(dd, Sob.0dl Slihiﬁ\m:!{-[%ﬁp@)ﬁaﬂﬁ]q,.ls BLEZARr, | H

exchangeabl e w 7,59 Hz, 2 H HZ2 ,6"), 7.33
(s,1 H H86), }3{7}9’[‘? 3 26§tzﬁ o' B 32&%}13# 3,5 )
10 Analysis calculated for C11H19NgO2: '
C,50.77,H, 4.65; N, 32.29,

Found: C, 50.59;H,4.61;N,32.27.

9. 2-[[4-[4-(tert-Butoxycarbonyl)piperazin-1-yljphenyljamino}-4-
(cyclopentylamino)-5-nitropyrimidine

Jastees

t-Bu
o

15
To a solution of 0.73 g (3 mmol) of 2-chloro-4-(cyclopentylamino)-5-
nitropyrimidine and 0.49 g (4 mmol) N, N-dimethylaniline in 10 mL THF is added
a solution of 0.94 g (3.4 mmol) of 1-(fert-butoxycarbonyl)-4-(4-aminophenyl)-
piperazine in 20 mL of 2-propanol, and the resulting mixture is heated under
20 reflux for 2 hours. After cooling and acidification with acetic acid, the mixture is

diluted with water to give 1.37 g (94%) of the title compound: mp (MeOH)
194-196°C.



6.09 (d, J = 6.7 Hz, 111, exchangeable wth D20, 4NH), 4.33 (sextet, J =
6.7 Hz, 1 H, cyclopentyl CH), 4.30 and 4.03 (2 br, 2 H, exchangeable with
D20, NH2)WO@Ag2s (br t, J = 4.7 Hz, 4 H CHO), 2.97 (CWUSOIM3Y. 7 Hz, 4
H CH2N), 2.04-1.95 (m 2 H, cyclopentyl), 1.76-1.65 (m 2 H, cyclopentyl),
1.62-1.45 (m 15 4 H, cyclopentyl). Ja.

5- Am no- 4- (cycl opent yl am no) - 2-[j 4- (4- net hyl pi perazin-| -

yl ) phenyl | antHMNNR{(CR1)pS@]): 51028 fory | H, éxchangealile with D30] ACHY,; 8P&T$,US00117037-
-56 Hydrogenation of 4-(cyclopentyl am no)-2-.[[4-(4-nethyl pi perazin-|-

yl ) phenyl | aml i H-6); 8.i51 (hrply.lfFrﬁdHn,el Iﬂ,fexdlmgeabtqmmnﬁﬁﬁm-l)p?/é? (bwder Pd/ C gave
the title conpound: Pr2Q CH2C12) 212C 7S) IHNWR [(CD3 2SO : S
8.14 (br, 1 #=tXHaah tﬂé’),\er{dDQﬁw Xﬂ44(15,1JH,— 9.0 Hz H,

2
H—2' ,6"), 7. 6.08 (d,
J = 6. 7)Hz %&pﬁ“t%‘lﬁﬁhg"e%gg?’“ﬁ tgﬁ)lﬁgg}i}‘ﬁf%bﬁ %gg@bsexfb?u AN He, 1
H, | t 041.04 (ch 1 h Gleﬂbd NH22 (s, 2. 99 (br t,
_ Cyelmpent cH2 1001 04 {5 5L, Glbertt 1 SCEIE, BL IGRANDRY . 2. 99 (1
CH3), 2.05- 21@5311301 2 H, cycl opentyl), 1. 76-1.45 (m 6 H cycl opentyl). 10

Anal ysi s cal atedf EZQN%% 5H20: . C, 63.89; It 7.91; N, 26.08.
Found: C, 64/8alysiggcal e/“ -2

5- Ami no- 4- (cycl opept [io%rl di n- 4- yI)am nolpyrimdine NH2 N NI
H H 15 Hydrogenati théogﬁzfgcyt ’opentyl am no) - 2-[(pyridin-4 yl)am noj - 5-
Found: C, 59.63;H,7.17; N, 20.42.

10 10. 2-[[4-[3-(tert-Butoxycarbonylamino)pyrrolidin-l-yl]phenyl]amino]-4-
(cyclopentylamino)-S-nitropyrimidine

t-BuO

-

!
To a solution of 0.41 g (1.69 mmol) of 2-chloro-4-(cyclopentylamino)-5-
nitropyrimidine and 0.25 g (2 mmol) N,N-dimethylaniline in 10 mL THF is added
15 a solution of 0.47 g (1.69 mmo!) of 3-(fert-butoxycarbonylamino)-1-(4-
aminophenyl)pyrrolidine in 10 mL of 2-propanol, and the resulting mixture is
heated under reflux for 2 hours. After cooling and acidification with acetic acid,
the mixture is diluted with water to give 0.82 g (100%) of the title compound:
mp (MeOH) 186-189°C. '
20 1H NMR [(CD3),S0]: 5 10.19 (br, 1 H, exchangeable with D,O, 2NH), 8.91 (s,
1 H, H-6), 8.50 (br d, J = 6.8 Hz, 1 H, exchangeable with D,0, 4NH), 7.61 (br d,
=88 Hz, 2H, H-2',6"), 7.17 (br d, /= 6.5 Hz, 1 H, exchangeable with D70,



nitropyrimdine (from Exanple 2(6) above) over Pd/C gave the title conpound
as asolid. IHNWR [(CD3)2SO: 5 9.05 (br, I H exchangeable w th D20,
2NH), 8.18 (vOoo0yws®s. 2 Hz, 2 H, H2',6'), 7.67 (d, J= 6.2 pdayusdord7es7H 3' 15' 1
7.40 (s, I H H6), 206.30 (d, J =6.6 Hz, 1 H exchangeable with D20,
ANH), 4.39-4.30 (m 3 H, cyclopentyl CH ggd NH2), 2.13-1.98 (m 2 H,
cyclopentyl), 1.78-1.66 (m 2 H, «cyclopéntyl), 1.64-1.47 (m 4 H,

| t V\@" k l ) v
N

(et hyl ani no) pyr i4mk3d pyFglidingt CHN), 3-45'(m, EH, pwﬂdhvﬂeﬂyé,rsaﬂ(umlﬁ 2- [g

4- 2-(di et hyl 5- i m di

(tiom E'xianeazf?‘**‘ﬁ%'%‘v’e V22 (o Bhrontinh) CRNDY B et i ) ! 1
e, asen

Euvg g ((1303)230) 214 (thr ] H#pmphhmdhaw@da&ﬂ(;n,mﬂ?y tyDNEBS (n7 nm (2 dﬂ y J

3L Y, 6 28 (t?i?_'t'?lw@])ﬁlévfsﬂgéé B, fycldpetthi 1 a egﬁldm&i‘})mo 4NH) 3.96 (m

2 it 10 exchang@@blyﬁsw&hatmﬁrcgh%;q 8,93 (1, J— 6.2 Hz, 2 H CH2O, 3.40

(br q, J =7.2 Hz, 2 H, J= 6.2 Hz, 2 H CH2N), 2.53 (q, J =
7.1 Hz, 4 H CHN), 1C19961,H,5£87NZO|28 3 H CH3), 0.97 (t, J= 7.1 Hz, 6 H,

CH3). 8. 5-Am ng: und(ebhgéwﬁépé}ln[zhg%rl din-4-yl)am no]pyrimdine NN, ,Et

HH 15 Hydrogen ron of "4 2-[ (pyridin-4-yl)am noj]-5-
nitropyrimdine (from Exanple 2(8) above) over Pd/C gave the title conpound

as a solid. EXAMPLE 3
10 Synthesis of 2-(Substituted-amino)-4-(substituted-amino)-5-
aminopyrimidines

1. S-Amino-4-(methylamino)-2-[[4-(morpholin-4-yl)phenyllamino}-
pyrimidine

0
K/)\I NZ NHZ
T
H H

15 Hydrogenation of 4-(methylamino)-2-f(4-morpholinophenyl)amino]-5-
nitropyrimidine (from Example 2(1) above) over palladium on charcoal Pd/C)
gave the title compound as a solid.

TH NMR [(CD3),80}: 6 8.22 (br, 1 H, exchangeable with D50, 2NH), 7.61 (d,
J=8.9Hz 2H,H-2'6), 7.33 (3, 1 H, H-6), 6.80 (d, J=9.0 Hz, 2 H, H-3",5"),

20 6.37 (g, /= 4.6 Hz, 1 H, exchangeable with D50, 4NH), 3.92 (br, 2 H,
exchangeable with D20, NHp), 3.72 (br t, J = 4.7 Hz, 4 H, CH,0), 2.97 (brt,
J =4.7Hz, 4 H, CHpN), 2.89 (d, /= 4.5 Hz, 3 H, CH).



IH NWR [(CD3)2SO : 8 9.05 (br, 1 H, exchangeable w th D20, 2N1i) 8.19 (d,
J =63HH, 2H H2 , 6), 7.67 (d J=6.4H, 2H H3 & 7.41 (s, |
H H6), WOOUES%9 (br t, | 5.0 Hz, 1 H exchangeabl ePGFUSOBEYT aNH), 3. 44
(qd, 3 = 7.1, 5.3 H2,2 H, CHZN) 1.21 (t,J=7.2Hz, 3H, CH3). WD 01/ 19825 ‘
PCT/ US00/ 17037 -58 9. 5-Anino-2-[ _s4.

[4-[4-(tert- butoxycarbon | ) erazin-1- enyl ] am no] -
4- (cycl opent?y| anrion Wﬂ'ﬁ‘hﬂf iethylaming) "-“DlﬁN""Hﬂ' Hydr ogenati on of -

2-[[4-[4-(tert b razin- 1yIJphenyI] 5

am no] - 4- (cycl op&h?‘ﬁam%w&mﬁfopyrl m di ne (from Exanpl e 2(9) above)
over Pd/C gave the title conpound as a solid. "HNVR [ (CD3)2SOj: S 8.18
(br,1 It exchangeabl eﬂn% NH) 7.60 (d J .0144 2 H HZ2 ,6"),
7.33 (s, 1 H HE©6),6 7, N2 HN 5' ), 6.09 (d, J = 6.711z,
1 H, exchangeable with D ) 4NH) , .6 Hz, 10 1 It

cycl opentyl CH), 4.30 an t4. 03 (2 b € a fe with D20, NH2) ,
3.44 (br t, J = 4.8 H/,4 H CH2N, 2.94 rt,- J=B.0 Hz, 4 H CH2N),

2.05-1.95 (m 2 H, cyclopentyl), 1.77-1.65 (m 2 H, cyclopentyl), 1.63-1.45
(m 4 H cyclopentyl), 1.42 (s, 9 H CH3). 10.

5- Ami no- 2- 1] 4] 3- &ifmgerhub@asm:ﬁnlmmbmymbwwxﬂvhém}ahnnol&-
vt pbenyl ] ammr:z?hlylannn %gllllt?gpeyrl]lt (lhgén 0?1)1 E}({xhpqé 9&2?3)0%) overq’d/C gave tll_liN N<i~ N 12

title compound as an oil.
1H NMR [(CD3)2SOl: 8 8.26 (br, 1 H, exchangeable with Do0O, 2NH), 7.62 (d,
J=9.0Hz 2H H-2'6",7.33 (s, 1 H, H-6), 6.76 (d, J= 9.0 Hz, 2 H, H-3",5"),
6.38 (q,J=4.6 Hz, 1 H, exchangeable with D70, 4NH), 3.94-3.90 (m, 4 H,

10 CH,0 and NHy), 2.89 (d, J = 4.5 Hz, 3 H, CH3N), 2.73 (, /=62 Hz, 2 H,
CH,N), 2.53 (q,J = 7.1 Hz, 4 H, CHN), 0.97 (t, /= 7.1 Hz, 6 H, CHg).

—~
[7)]
(]
X
CD
o~

3. 5-Amino-2-[[4-(diethylaminocarbonyl)phenyljamino]-4-

(methylamino)pyrimidine
0
Et 2 | NH,
Et y _ g,Me
15 Hydrogenation of 2-[[4-(diethylan1inocafbonyl)phenyl]anﬁnoj-

4-(methylamino)-5-nitropyrimidine (from Example 2(3) above) over Pd/C gave

the title compound as a solid.

1H NMR [(CD3)750]: 5 8.76 (br, 1 H, exchangeable with D20, 2NH), 7.78 (d,

J=85Hz 2H, H-2',6",7.39 (s, 1 H,H-6), 7.19 (d, /=86 Hz, 2 H, H-3",5'),
20 6.48 (q, J= 4.6 Hz, 1 H, exchangeable with D70, 4NH), 4.08 (br, 2 H,



NO HHWc) 01/19825 PCT/US0O0/ 17037 -59 Hydrogenation of
2-[[4-[3-(tert-butoxycarbonyl am no) pyrrolidin-1-

yl ] phenyl | amone}19ses( cycl opent yl am no) - 5-ni tropyri m di ne @eCreseAI@nrpl e 2(10)
above) over Pd/C gave the title conpound as a solid. 1H NWR [(CD3)2S0]: S
7.95 (br, 1 H, exchangeable w th D20, 2_??_, 7.51 (d, 5

J=9.0Hz,2H H2,6"),7.31 (s, 1H H6),7.13(brd,J=6.7Hz, | H  exchangeabl e
wi.t h D20, 3" NHexch@angeabl¢ siith Dz OONH,)13,34 mb4 HLICH,), 392 (4,00 -08508, 38, = 6.7 Hz, 1
H, exchangeable with D20, 4Nl 4.31 (sextet, J =6.7 Hz, 1 H cycl opentyl
CHN), 4.10 (m CH3ND, bit¢toiT 4P Bz 6 B-6H3).3. 95 and 3.92 (2 br, 2 H,
exchangeable with D20, NH2), 3.39 (tn, 1 H, pyrrolidinyl CHN), 3.26 (m 1
H, 10 pyrrolidinyl CHN), 3.15 (m 1 H, pyrrolidinyl CHN, 2.96 (m 1 H,
pyrrolidinyt @HN), SAnigo-@riryclagentylamino}-2HMs(inprpb@lin4- 1. 05 (m 2 H,

cycl opentyl),1.94 ( oOyrrali.dinpyl), 1.77-1.65 (m 2 H, cyclopentyl),
1.62-1.44 (in, 4 H, %%P&%F%ﬁm@hg9 (s, 9 H CH3). EXAMPLE 4 15

Synt hesis of Pyruvates 1. Ethyl 2-(3,5-dichloropyiidia-4-yi)-2-oxoacetate
Cl Et,, 0Od A solution 4.44 g (30 mml) of 3,5-dichloropyridine in
40 mL of THE is added dr gpw over 30 mnutes to a stirred solution of 23
m. (35 mol) of 20 1.5 DA ijh 30 nL THE at -78 After a further 15

m nutes at -78C, a solutio & (42y of AZdi~et hyl oxalate in 15 niL
§ al | pwediit o r lowy to 20C. The
reaction mxture is then quenched S arfireof um chl ori de, the
H

THE i s added, and the tenperatu
sol vent i§ renoved, and the H

Hydrogenation of 4-(cyclopentylamino)-2-[{4-(morpholin-4-
yl)phenyl)]Jamino]-5-nitropyrimidine (from example 2(4) above) over Pd/C gave

the title compound as a solid.

TH NMR [(CD3)280]: 5 8.18 (br, 1 H, exchangeable with D20, 2NH), 7.59 (d,
10 J=90Hz 2H, H-2,6", 733 (s, 1 H, H-6), 6.79 (4, J=9.0 Hz, 2 H, H-3',5,

6.09 (d, J = 6.7 Hz, 1 H, exchangeable with D20, 4NH), 4.33 (sextet, J = 6.7 Hz,

1 H, cyclopentyl CH), 4.30 and 4.03 (2 br, 2 H, exchangeable with D,0, NHj),

3.72 (brt,J=4.7Hz, 4 H, CHy0), 2.97 (br t, J= 4.7 Hz, 4 H, CHoN),

2.04-1.95 (m, 2 H, cyclopentyl), 1.76-1.65 (m, 2 H, cyclopentyl), 1.62-1.45 (m,
15 4 H, cyclopentyl).

S. 5-Amino-4-(cyclopentylamine)-2-[{4-(4-methylpiperazin-1-
yl)phenyl]amino}pyrimidine

O



residue is worked up in EtOAc. Chromatography on silica, eluting with 25
hexane/ Et OAc (9:1), gives 2.4 g (32% of the title conmpound as an oil. WO
01/ 19825 PYEMVYES 17037 -60 1H NMR (CDC13): S 8.59 (sPCHUMUIED: g )
4.44 (q, J= 7.2 Hz, 2 H CH2), 1.40 (t, J= 7.0 Hz, 3 It CH3). 13C NMWR
(CDC13): 8 182.35 (s, CO, 158.42 (s, %§€2), 147.75 (d, CG2',6"), 141.94
(s, CG4'"), 128.64 (5, C 3,6 5! 63.79 (t, CH2)., .13.84 (g, .CH3). 5 high
resol ution el ect r@&ﬁﬁwaf‘gﬁ’ Bﬂg'gﬂ&@l’?&éﬂm%%'iéyﬂﬂﬁ@ﬂ B~ COH7C12NO8: -
N 246. 9803A)pidhyHdnitho)-5-RutRspyriditine &om EsdmpR AR S) abdve)BvEDHd/C gave
2-(3,5-dichl gy?)%-. 2,y§-di rr]et hoia?yg/ri ditﬁ-%égl- I &g c?;o)acet a)te Me gO Cl Eta Ow
010 0 O A dJbeiile wmpewndsmcﬁl- rJEHPGR) ¥1 5€ (dec).

3, 5-di chl oro-2, 6-di net hoxypyridine Q Bratt, H Suschijzky, J. C S. Perkin
1, 1983: 1689-%@@&5(@3128&% 51844 (bs, xehanggablewiteDof) 787 fites to a
solution of 20 nmi (30 mopl) of 1.5 MDA in 28 nL THE at_-78C The resulting
solutiof is stTPOdlE 28 BEE) 8326, IHSLH‘Qa‘FtJS %JE%OHE"’(I@?I‘%%}’) of di et hyl
oxalate is t dded., Ih emer.at uy e .j I d riSe_ y to room
t enper at ur e g’ﬁ%@qﬁég&ﬁﬁ%ﬁg‘%’ﬁf‘gﬁﬁ%ﬂ‘ 3‘2”?2% U |.b%§?gsm5td‘gé'§'%d t he
solvent is rqnavwo%rcma@.uymr,iﬁ%m&lmmp{o,{gn?,d.gp@sr@ Et GAc and

chromat ogr aphed’ on Si @2, eluting w th hexane- Et OAE to give 5.97 ¢
(78% of the J+4.7#zc4HpCHhN), 213 (bheYar) HE S HOEHHNE R.21 K3, BIHRCHZ)CL3): S 4. 41
(g, J= 7.2 Hz, 2 H CHZ&,, 4.04 (s, 6 H CHB(R 1.38 gt, J=7. 1Hz, 3H, CH3) .
2.05-1.95 (m, 2 H, cyclopentyl), 1.76-1.45 (m, 6 H, cyclopentyl).

10 Analysis calculated for CogHygN7-0.5H70:

. C, 63.89; H, 7.91; N, 26.08.
Found: C, 64.24; H, 7.90; N, 25.71.

6. S-Amino-4-(cyclopentylamino)-2-[(pyridin-4-yl)amino]pyrimidine

NH,
S8 eUs
H H

15 Hydrogenation of 4-(cyclopentylamino)-2-[(pyridin-4-yl)amino}-5-
nitropyrimidine (from Example 2(6) above) over Pd/C gave the title compound as
a solid.

1H NMR [(CD3),S0]: & 9.05 (br, 1 H, exchangeable with D20, 2NH), 8.18 (d,
J=62Hz 2 H H-2',6"), 7.67 (d, /= 6.2 Hz, 2 H, H-3',5"), 740 (s, 1 H, H-6),

20 6.30 (d,J = 6.6 Hz, 1 H, exchangeable with D90, 4NH), 4.39-4.30 (m, 3 H,
cyclopentyl CH and NH3), 2.13-1.98 (m, 2 H, cyclopentyl), 1.78-1.66 (m, 2 H,
cyclopentyl), 1.64-1.47 (m, 4 H, cyclopentyl).



Wc) 01/19825 PCT/USOQ 17037 -61 13C NWMR (CDCI 3): 5 183.02 (s, CO, 158.50
(s, CO; 156.2'7 (s, CG2',6"), 14599 (s, C4'), 104.90 (s, CG3',5"), 63.51
(t, CH2), S54wedfie2s CH30), 13.84 (g, CH3). Anal ysi s cal cuPCl/esdi ™87
Cl1H11C12NO5: 5 C, 42.88; H, 3.60; N, 4.55. Found: C, 42.99; H, 3.46; N,
4.55. 3. Ethyl 2-(3,5-dibroakopyridi n4-x%.)_-2,oxoacet ate N O Br Et-, O Br
Lithiation of 4.74 g (20 mmol) of 3,5-dibronmopyridine with LDA, 10
according to the |iteAatisr-2-[{a2qaidthyian{ivo)ethot}]phényNamBa}ddurt, Tetr ahedron
Lett, 1996; 37: 2565-({2&&8@“. fol l.owed by quenching with diethyl oxal ate, and
chromat ogr aphy on si O TIIOIE ( |y hexane/ Et OAc (5: 1), gives 4.53 g
(679 of the title conpound. 1H NWR (CDC13): 8 8.72 (s, 2 It H-Z,6), 4.44
(g, J= 7.2 Hz, 2 H CH2}, _ 15 1.40(6,J:7.1Hz,3H, CH3) . C NWR (CDC13): S
183.38 (s, CO), 157.66 (s?‘W. ' .93 (s, C4'),
116.84 (s, CG3',5), 63.78 (f}, CH2), CH3}l. HREI M5 C9H7Br 2NGCS:

Mr; 334.8793/336. 8772/ 338. 8752 20 Fourl, 334,889 SBt71/ 338.8754. WD
01119825 PCT/ US00/ 17037 -62 4. Ethyl 2-(3, 54i mrethoxyphenyl ) - 2- oxoacet at e.
Ove Et~

Hydrogenation of 2-[[4-[2-(diethylamino)ethoxy]phenylJamino]-4-
5 (ethylamino)-5-nitropyrimidine (from Example 2(7) above) over Pd/C gave the

title compound as an oil.
IH NMR [(CD3)2SO1: 6 8.21 (br, 1 H, exchangeable with D0, 2NH), 7.60 (dd,
J=89,1.3Hz,2H,H-26), 735 (s, 1 H, H-6), 6.76 (d, /= 9.1 Hz, 2 H, H-3",5"),
6.28 (brt,J= 5.1 Hz, 1 H, exchangeable with D;0, 4NH), 3.96 (m, 2 H,

10 exchangeable with D70, NH3), 3.93 (t, /= 6.2 Hz, 2 H, CH,0), 3.40 (br g,
J=72Hz, 2H, CHyN), 2.73 (t, J= 6.2 Hz, 2 H, CH,N), 2.53 (q, /= 7.1 Hz,
4 H, CHyN), 1.19(t, J=7.2 Hz, 3 H, CHj), 0.97 (t, /= 7.1 Hz, 6 H, CHz).

8. 5-Amino-4-(ethylamino)-2-[(pyridin-4-yl)amino] pyrimidine

N X _Et
H)\N_ .

15 Hydrogenation of 4-(ethylamino)-2-[(pyridin-4-yl)amino}-5-
nitropyrimidine (from Example 2(8) above) over Pd/C gave the title compound as
a solid.

THNMR [(CD3),S01: 5 9.05 (br, 1 H, exchangeable with D50, 2NH), 8.19 (d,
J=6.3 Hz, 2H, H-2/,6"), 7.67 (d, /= 6.4 Hz, 2 H, H-3',5), 7.41 (3, 1 H, H-6),

20 6.49 (brt,J = 5.0 Hz, 1 H, exchangeable with D70, 41~iH), 3.44 (qd, J =71,
5.3 Hz, 2 H, CHyN), 1.21 (t,/ = 7.2 Hz, 3 H, CH3).



O Ow® )Y6 O To a solution of 5.28 g (20 mmol ) of

1-i odo- 3, 5- di net hoxybenzene (W R edhl, F. Inmhof, Justus Liebigs Ann.
Chem , 1999 ®4%25|53-157) in 100 nL 5 of THE at -78C iRCTAHAYH0I 3 ni (21
mmol) of 1.7 Mert-BuLi in pentane, and after a further 5 mnutes 4.4 g °
(30 mmol ) of diethyl oxalate is added.sgAfter being allowed to warmto
-20C, the m xture_is quenched with aqueous NHACI, and the THE is renoved

under vacuun®- orAsing-3-[i-Heiert-butoxysachpay)piperasingl-sphesyllaminelsi | i ca,

eluting with hexagy ’ js .38 g (71% of the title 10 conpound
as an oil. 1H NN?{?E@%“%‘%&E ﬁ%‘ﬁgﬁﬁﬁz,m H2, 6' ), 6. 73(d, J=2. 3Hz, 1H,
H4), 4.44 (q, J= 7.2 Hz, 2 H CH2), 1.42 (t, J =7.1 Hz, 3 H CH3). 13CN
(CDC13): 8 186.18 (s, COQ 163.77 (s, CO02), 160.97 (s, CG3',5), 134.11
(s, CGI"), 107.51 (d, G 24,4 ,6'), 62.30 (t, CH2O, 55.63 (q, CH3O, 15
14.08 (g, CH3). HRELMBN N, M+; 238.0841 . Found: 238.0836. EXAMPLE
5 20 Synthesis of 8H Pteridiln-7-bnes 1.

8- Met hyl - 2-[ [ 4- (nor phol i n- 4-W ) e am
A mxture of 0.15 g (0.5 mmol ) of |
(nor phol i n-4-yl ) phenyl ] am no] pyri X8 S
nmol ) WO 01/ 19825 PCT/ USOQ 17037 -63 net nzgyl formate and 0.25 nL
HOAc in 15 nL EtOH is heated under ref lux for 12 hours, and cooled to
give 0.1 g (48% of the title conpound (Conmpound 1 in Tables 1 and 2): np

(Bt Q) 302-304.5 CHydrogenation of 2-[[4-[4-(tert-butoxycarbonyl)piperazin-1-yi}phenyl]-
5 amino]-4-(cyclopentylamino)-5-nitropyrimidine (from Example 2(9) above) over

:8H-pteridin- 7-one
A -2-[[4-
)), 0.1 g (0.6

Pd/C gave the title compound as a solid.

TH NMR [(CD3),801: 5 8.18 (br, 1 H, exchangeable with D20, 2NH), 7.60 (d,

J=90Hz, 2 H, H-2',6), 7.33 (s, 1 H, H-6), 6.81 (d, J=9.0 Hz, 2 H, H-3",5"),

6.09 (d, J = 6.7 Hz, 1 H, exchangeable with D50, 4NH), 4.32 (sextet, J = 6.6 Hz,
10 1 H, cyclopentyl CH), 4.30 and 4.03 (2 br, 2 H, exchangeable witl; D,0, NHy),

344 (brt,J=48 Hz 4 H, CH,N), 2.94 (brt, /= 5.0 Hz, 4 H, CH,N),
2.05-1.95 (m, 2 H, cyclopentyl), 1.77-1.65 (m, 2 H, cyclopentyl), 1.63-1.45 (m,
4 H, cyclopentyl), 1.42 (s, 9 H, CH3).

10.  5-Amino-2-[[4-[3-(fert-butoxycarbonylamino)pyrrolidin-1-
15 yl]phenyl]amino}-4-(cyclopentylamino)pyrimidine

t-BuO

-

H



CD3) 2SQ : 610.15 (br, I H, exchangeable with D20, NH), 8.86 (s, 5
,8.20-8.17 (m 2 H H2'"316'1, 7.70 (br d, J = 6.1 Hz, 2 H,

weOUBS®8 (m 3 H, H3"114",5"), 6.97 (d, J = FETEUSHITIT H,

3.75 (br t, J= 4.7 Hz, 4 H CH0O, 3.63 (s, 3 H CH3N), 3.08 (br
.7 Hz, 4 H CHZN). Analysis calgulated for C23H22N602: C, 66. 65;
5, N, 20.28.- 10 Found: C, 66.39; H 5.35; N, 20.49. 2.
i ehl or ophenHyfrogemmsiomyf 2-H4{3-{ertrotopyratbomylaming)pypblédm Lt ani no] - 8H

i di n-7-o0ne ] Xtur e 0. 60 2. I f. ..

B2 2 no- 4. ( mot HVR AR s i@ perpinp R deofrimidins (Fom BR800 di ne,
0.74 g (3 mmol )abetd)pverPd(QCgdve theditldicompaund phiesofild) - 2- oxoacetate (T.H Kress

and M R Leanna,  Synthesis, 1988:803-805), and 0.3 nL c in 25 nL
of 2- met hoxyet hattb [(EPaX2801: $rkisy (br, 1 &, [egshangspble with 8205 “NH).Jrd (he sol vent

[ d d T i d ' ted i t OAc and, after
bei ng vasRed it 7 SAe BB HHECT 51 tiohk BT i §er Rdisddl “renoval of the

I t d ch t h bel ' i , e/ Et OAc 3:2
Sves 0. 36 o ( Fropgreoathtie.d N ke 4 et A B 3T S a2y

[ Et 292- 29 1H_NVR 2 ) br, .| changeabl e with
%8, (ZNE)OH) Ffégoj i,%-C’lHﬂl Pﬂ?@*&%ﬁéwﬁﬁi’w{ﬁﬁ%ﬁé&?ﬁé‘eﬁ ’;%%?(Q?’ d 3=80
9. OHz, 211, H3' :5@)1?5&733?%?}53:4.5%&%3-1}1{@"3#2@%?'41511 ija%%o?'@%%g ,8211113 H, CH3N),
3.09 (br t, J -exghangesble withDoQoNIK)), 3.39 ¢ | 1yH ipsrrelidinyl CEND3 - 26m,dABH20C12N602:
i S i, bl ondE 18 B it ) S8 8 i
6|—(3,h5-Di chl or oprINY ',di.1|3(1_4.;ympﬁrdmehm,lz.@-i.w@ﬁ,m@agw ,11.84(71,1}1?
e B 19705 (it 1 yelopeniyh 1. 8.9 5, £ elspean,

1.39 (s, 9 H, CH3).

H
T

Tz

o.cnc.ono]cn_i% ,

O ATTAD

J
H 5.
21
ri

EXAMPLE 4
15 Synthesis of Pyruvates

1. Ethyl 2-(3,5-dichloropyridin-4-yl)-2-oxoacetate

O
Et l o
~o
0o

A solution of 4.44 g (30 mmol) of 3,5-dichloropyridine in 40 mL of THF
is added dropwise over 30 minutes to a stirred solution of 23 mL (35 mmol) of
20 1.5 M LDA in 30 mL THF at -78°C. After a further 15 minutes at -78°C, a
" solution of 6.13 g (42 mmol) of diethyl oxalate in 15 mL THF is added, and the
temperature is allowed to rise slowly to -20°C. The reaction mixture is then
quenched with aqueous ammonium chloride, the solvent is removed, and the
residue is worked up in EtOAc, Chromatography on silica, eluting with
25 hexane/BtOAc (9:1), gives 2.4 g (32%) of the title compound as an oil.



(ror phol i n-4-yl ) phenyl ] am no] pyrimdine, 0.37 g (1.5 nmol) of ethyl 5
2-(3,5-dichloropyridin-4-yl) 2-oxoacetate, and 0.3 nL HOAc in 15 niL

2- met hoxyWOHWaAEBeS as heated under reflux for 16 hours, X&AURNVWEY up as
above in 2. Chromatography on alumna, eluting wwth CH2A 2/ Et CAc (4:1),
gives 85 ng (18% of the title conpagnd (Conpound 12 in Tables 1 and 2):

nmp (MeOH) 243-245C. 10 1H NWR [(CD3)2S0]: S 10.41 (br, 1 It exchangeabl e
wi th D20, Nksﬁmmmsls)ls&susgzm He',89, 444 (q2/ H72HR 2 H'CHY).7. 71 (br, 2 H, -
H2' 6)698% J Hz, 2 H H3,S), 3.75 (br t, J= 4.7 Hz, 4 H,
CH2O), 3.64 140 t31ﬂ70@m&|)11(§1309 (brt, J— 4.7 Hz 4 H, CHZN) Anal ysi s
cal cul ated for C22HI9CI2N702. 0_25H20 4.02. N, 20.06.
Found: . 54 i NME (CDG3) 818235 00, 158 42 G, CO), 141.75 ¢, €276,

Cror phol ﬁ“h"{f et d)fﬁi#‘eﬁé}%s&&?%ﬁnéa% TR Rl Lre of 0,60 g (2
EnnTglrznh i n- W}%ﬁ‘&ﬁ%?’ 6'}“6‘3%‘1“%1“#?%&9?%%{*3“%‘?) of ethyl 2-(3,5-

di chl oro 2, 6€CgHMEHLNGSypyri di n-4-yl) 2-oxoacetate, and 1 nL HOAc in 20 nL

2- et hoxyet hanol is heated under reflux for 16 hours. Workup in EtQAc,
fol |l owed by Mir 0#6198903/24R1997Hn sil.ica, eluting with hexane-Et OAc (3:2),

gives 0.55 19 f t| e conpound (Compound 18): np (Et OH)

275- 276C. 25%‘&@%#@&3@ @& S 10.36 (br, | H  exchangeable w th D20,
NH), 8.91 (s, 1 H HA4), 7.70 (br, 2 H HZ2 ,6") ,698(d J=8.9 Hz, 2 H,
H3',5), 407 (s Giio 75 dmetit dnhga&mmaw c2Q), 3.62
(s, 3 H, CHS%I) EB:SI%&&S% A% dife xyﬂn P Aonal sis calculated for
C24H23C12N704: 30 C, 52.95; H, 4. 26 N 18. 01. WD 01/19825 PCT/ USQQ 17037
-65- Found: C, 52.78; H 4.13; N, 17.84. OMe

10

A solution of 5.20 g (25 mmol) of 3,5-dichloro-2,6-dimethoxypyridine

(J. Bratt, H. Suschitzky, J.C.S. Perkin 1, 1983:1689-1693) in 40 mL THF is added
dropwise over 30 minixtes to a solution of 20 mL (30 mmoi) of .5 MLDA in
20 mL THF at -78°C. The resulting solution is stirred at -78°C for 1 hour, and

15 4.5 mL (33 mmol) of diethyl oxalate is then added. The temperature is allowed to
rise slowly to room temperature and aqueous ammonium chloride solution is
added, and the solvent is removed under vacuum. The residue is extracted into
EtOAc and chromatographed on SiO2, eluting with hexang-EtOAc (9:1), to give

_ 5.97 g (78%) of the title compound: mp (hexane) 195-196°C.

20 1H NMR (CDCl3): 5 4.41 (g, /=72Hz, 2 H, CHy), 4.04 (s, 6 H, CH30), 138 (¢,

J=17.1Hz, 3 H, CH3).



5. 6-(3,5-Di bronopyridin-4-yl)-8-nethyl-2-[[4-(norpholin-4-

yl ) phenyl ] am noj -8H pteridin-7-one A mxture of 0.30 g (I nmol) of

5- am no- 4- ( reOlayisa?s no)-2-[[4 5 (norpholin-4-yl)phenyl ) arkGTaSeyt7503d di ne,
0.67 g (2 nunol) of ethyl 2-(3,5- dibronmopyridin-4-yl)-2-oxoacetate (from
preparation 17), and 0.5 nL of HOAc in 42 n of 2-net hoxyethanol is heated
under reflux for 18 hours. Workup in Et (])Ac, fol | owed by chromat ography on
silica, elutingl3gNMREEIDOID &F183°02 (5.4C0)) 158.51)'(%,6@0?; 15527 (§ B26pf the title
conmpound (Conpound 19): np (EtOH) 10 204-206C. 111 NWR [(CD3)2SQ: 8 10.40
(br, I H exchagsals, €-4%,1104.023, C3LY), 63.594t, CHp), 54.BB (g, CH30), 13.84 (q,
H4),8.92(s,2H,B2",6"),7.70(br,2H H2" ,6"), 6.98 (d, J= 8.7 1k 2H,

H31,51), 3.75 C8s)-t, J= 4.7 Hz, 4 H CHH2O, 3.64 (s, 3 H, CH3N), 3.09 (br

t, J= 4.6 Hz, 4H, CH2N) . Anal ysi.s ulated for C22H19Br2N7Q2: C, 46. 10;
H 3.34; N, 17.'}%iyswﬁ6l?}l\jgt.°d%ffdlehlt@%@53. 12; N, 17.09. 6.
2-[[4-[ 2- D et hyl am nw), | Q- am no] - 8- net hyl - 6- phenyl - SH

pt eri di n- ?—one 20 A n@%&?gﬁ’?f&sﬁ%?g (0.5 mmol ) of

5- ami no- 2- [ [ 4- [Boupdti &, #2198 L3046; N, 4.55.

et hoxy] phenyl j am no] - 4- (et hyl am no) pyrimdine, 0. | g (0.6 nmol) of nethyl
benzoylformate, and 0.2 nL of HOAc in 10 nL of EtOH is heated under refl ux
for 20 hours. Fbl | ovithy 2-@ifedibromppyridin-4ypl)-2eoroacetdte residue is treated with
aqueous ammoni a solution and extracted with Et QAc. Chromat ography on
alumna, 25 eluting with EtOAc, gives 9Q ng (40% of the title conpound
(Compound 3): nip (MeOH) 162-165C. 1H 2S0]: 8 10.15 (br, | H,
exchangeabl e with D20, NH), S. 87és, 8.20-8.17 (m 2 H,
H2",6"), 7.71 (br d, J = 8.2 Hz, t&@ , 7.50-7.48 (m 3 H,
H3",4",5"), 6.95 (d, J = 8.9 Hz, 2 4.00 (t, WD 01119825

PCTI USOOL17037 -66 0 Br

Lithiation of 4.74 g (20 mmol) of 3,5-dibromopyridine with LDA,
10 according to the literature procedure (Y.G. Gu, EX. Bayburt, Tetrahedron Lett.,
1996;37:2565-2568), followed by quenching with diethyl oxalate, and
chromatography on silica, eluting with hexane/EtOAc (5:1), gives 4.53 g (67%) of

the title compound.

IH NMR (CDCl3): 5 8.72 (5, 2 H, H-2',6'), 4.44 (g, J= 7.2 Hz, 2 B, CHy),
15 1.40 (t, /= 7.1 Hz, 3 H, CHj).

13C NMR (CDCl3): 5 183.38 (s, CO), 157.66 (s, CO7), 150.23 (d, C-2',6"),

145.93 (s, C-4"), 116.84 (s, C-3",5"), 63.78 (t, CHy), 13.82 (g, CHg).

HREIMS CoH7BroNO3:

Mt 334.8793/336.8772/338.8752
20 Found: 334.8803/336.8771/338.8754,



J= 6.2 Hz, 2H, CH20), 3. 62(s, 3It CH3N), 2. 77(t, J6. 2Hz, 2H, CH2N), 2.55 (q, J =
7.1 Hz, 4 H CH2N), 0.98 (t, J = 7.0 Hz, 6 H, CH3) Anal ysis cal cul ated for
C25H28N60RO 01/@82%7. 55; H, 6.35; N, 18.91. 5 Found: C, PEVUSYPNTNYT 6 22; N,
18.93. 7.

6- (2, 6-Di chl orophenyl )-2-[[4-[2- (di ety am no) et hoxy] phenyl ] am no] -

8-met hyl -8Hpteridin-7-one A mxture of 0.165 g (0.5 nmol) of

5- am no- 2- [ [%- [2-l%thylé-ﬁﬁ-ﬁmqﬁmxwhenyl)-z-oxoacetate -
et hoxy] phenyl ] ani no] - 4- (et hyl am no) pyrim dine, 0.16 g (0.65 nmmol) of ethyl
10 2-(2, 6-dichl orophenyl)-2-oxoacetate ( Kress and M R Leanna,

)nt hesi s, 1988:803-805), and 0.3 niL of H{ |n 10. nL of 2-nethoxyet hanol
is heated wunder reflux for 18 hours. Thewreaction mxture is worked up as
above in 6 to give 85 ng (33% ofthe e conmpound (Conpound 4): np
(MeOH) 156-161C. 1H NWR [ ( CD3gRSQq ; br, I H exchangeable w th D20,
NH), 8.92 (s, 151 H H4),7.7/0°(b M, HOMe6), 7.63 (br d, J =
2 H H3',5"), 7.55 (dd, J = 9.1, 00Hz||t|—|-4) 6.96 (d, J =
2 H, H—3,5),4.01(t,J:6.2Hz 2 H CH20, 3.63 (s, 3 H CH3N), 2.
(t, J =6.2 H, 2 1If, CH2N), 2.55 (q, J = 7.1 Hz, 4 H CH2N), 098(tJ
7.0 Hz, 6 H, CH3) Anal 0 C, 58.48; H,
50N D1 a7 T iofor S 38 ot lef b Abgq iR Bene

6- (3, 5- Di chl OWORkSM. Tmboy Uiystuls-Iiabigydrm2Chejmt T935,597- 63315 in HO)mk hoxy] -

pheny| Jam nol Bk B dth 4 24998 ol ki e 1 481ef i gk B O

et hoxy] - phenxﬁ&amshﬂmmgmmbgmammmlataseaieg Afer®eingol ) of et hyl
2-(3,5-dichloropyridin-4 !) -oxoacetate, and 0.5 M¢n 15 nL of
2- met hoxyet halipyedite wasat lﬁ:@@rm‘P‘B‘F‘F 8 guenched with aqyequs %action is

(Conpound 207+ hisapyBtpesvEts Wk Bt Blosedy rhSuBgRtoRe

on silica, eluting with hexanelEtOAc (©: l) gives 3.38 g (71%) of the title

10 compound as an oil.
IH NMR (CDChL): 6 7.13 (d, /=24 Hz, 2 H, H-2';6’), 6.73(d,J=23Hz 1H,
H-4"),4.44(q,J=72Hz 2H,CHp), 1.42(t, /= 7.1 Hz, 3 H, CH3).
13C NMR (CDCl3): 3 186.18 (s, CO), 163.77 (s, CO2), 160.97 (s, C-3',5"),
134.11 (s, C-1"), 107.51 (d, C-2',4',6"), 62.30 (t, CH20), 55.63 (q, CH30),
15 © 14.08 (q, CH3).
_HREIMS C17H1405:

r

7.9
8.9
2

..:_E_E

Mt; 238.0841 .
Found: 238.0836.

EXAMPLE 5
20 Synthesis of 8H-Pteridin-7-ones

1. 8-Methyl-2-[[4-(morpholin-4-yl)phenyl)]amino]-6-phenyl-8 H-pteridin-
7-one
A mixture of 0.15 g (0.5 mmol) of 5-amino-4-(methylamino)-2-[{4-
(morpholin-4-yl)phenyl}amino]pyrimidine (from Example 3(1)), 0.1 g (0.6 mmol)



-67 1H NWR [ (CD3)2SQJ: S 10.43 (br, I H, exchangeable wth D20, NH), 8.95
(s, 1 HHA4),8.84(s,2H, H2",6"),7.72(br,2 H H2,6"),6.97(d, J=8. 9Hz, 2H,

H 3 ,5), 4vRoy$2s5)= 6.1 Hz, 2 H CH20, 3.63 (s, 3 H @a3Npe0/120378 (t, J=
59 Hz, 2 H CH2N), 2.56 (g, J = 7.1 Hz, 4 H CH2N), 0.98 (t, J = 7.1 Hz,
6 H, CHB) 5 Anal ysis cal culated for C24kR5C12N702: C, 56.04; H, 4.90; N,
19.06. Found: C, 56.34; H 5.19; N, 19.32. 9.

6-( 3, 5-Di chl or an@h)ebd‘anﬁfohmmymdﬁ)lﬁ mLHQAS inSl5malt BYOH B-hejtdd fudler reflux

édi( gt m’rloﬁ)m cnn9 ) %%2 A llrglo(gﬂe ﬂ;‘%ﬂs%) ﬁ%&hetllle ggnelpoum? (&nrl?)o)%l e of 0.66

et hoxy] phenyl ] ammﬁjes ﬂaﬂdm); hipl(BroHyBRBo4 SPCli ne, 123 g (4 mmol ) of ethyl
2-(3,5-dichloro-2, 6-di net hoxypyridin-4-yl)-2- oxoacetate, and I nmL of HOAc
in 20 nL of Z-Wﬁaﬂ@] 5i10.16€br BH, exchiangeablsf wihDpQy NHE 81861¢s,s.  Vor kup

as in 6 above gives g (51%9 of the title compound ﬁCo ound 21): np
(Bt ory - 18230 LRIGEA), BAOI (s CHRFP2Le, B10r 89 1 B Hei 2 B Ha€hangeabi e v t h

U N 57 Al el it st bt 12 o i, £99Grt L 08 0.0 1
(s, 3 H CH3N) J—247Hz(4H 0H2<a) 3.6Bis, 3 Fp GH3NJIR208) (br ©J5%.7Hz, 4H, €HoN). Hz, 4 H,

CH2N), 0.98 (t, J= 7.1 Hz, H CH3 20 Anal ysis calculated for
C26H29C12N704: A@YSQ@‘S‘émﬁwfaﬁézz 0217 07. Found: C, 54.17: It 5.14: N,

16.94. 10. 2-[ [4-(Di | ) phenyl j am no] - 8- net hyI - 6- phenyl - SH
pteridin-7-one 25 A g&?x 3@3 SC@S%Y(O S mmol) of 5-amno 2-[[4-
(det hyl andnocarReamd:| )O)66:89:/H, 51351N] 2049 net hyl am no) pyrim dine, 0.1 g (6

mol ) met hyl benzoyl formate, and 0.2 nL of HOAc in 10 nL of EEOH is heated
under reflux for 14 hours, and cooled to give 0.17 g (79% of the title

conpound (Conp@ind 5X2.6Bicli@ophinyDsHme8FE2-[[4-(morpholin-4-
y)phenyllamino)]-8H-pteridin-7-one
A mixture of 0.60 g (2 mmol) of 5-amino-4-(methylamino)-2-[[4-
{morpholin-4-yl)phenyl]amino]pyrimidine, 0.74 g (3 mmol) ethyl 2-(2,6-

15 dichlorophenyl)-2-oxoacetate (T .H. Kress and M.R. Leanna, Synthesis,
1988:803-805), and 0.3 mL HOACc in 25 mL of 2-methoxyethanol is heated under
reftux for 16 hours before the solvent is removed under vacuum. The residue is
extracted into EtOAc and, after being washed with water, the solution is dried
over NaySOy4. Removal of the solvent and chromatography on silica, eluting with

20 hexane/BtOAc 3:2 gives 0.36 g (37%) of the title compound (Compound 2 in
Tables 1 and 2): mp (EtOH) 292-293°C.
1H NMR [(CD3)>S0]: 6 10.31 (br, 1 H, exchangeable with D20, NH), 8.90 (s,

1 H, H-4), 7.70 (br, 2 H, H-2',6"), 7.62 (br d, J = 8.0 Hz, 2 H, H-3",5"), 7.55 (dd,
J=9.1,69Hz 1 H H4"), 698 (d, /J=9.0Hz, 2H, H-3'5"), 3.75 (brt,

25 J=4.6 Hz, 4 H, CH0), 3.63 (5, 3 H, CH3N), 3.09 (br t, /= 4.7 Hz, 4 H, CHpN).

Analysis calculated for Co3HygClaNgO4:

C, 57.15;H,4.17; N, 17.39.
Found: C,57.17;H,3.91; N, 17.37.



WO 01/1987.5 PCT/US00/ 17037 -68 '"H NVMR [(CD3)2S0]: S 10.46 (br, | H,
exchangeable with D20, NH), 8.96 (s, 1H H4),8.21-8.18(m 2H, H2",6"),
7.91(d, J=8V@A98S H2' ( 6'), 7.52-7.50 (m 3 H, H3", 4 1"‘5"@5""’17"8’8 (d, J=
8.6 Hz, 2 H H3,5), 3.66 (s, 3 H, CHBN),336(m4H CH2), 1.12 (br "
t, J= 6 5 Hz, 6 H Cl43). 5 Analysis C@.Lcul ated for C24H24N602: C, 67.27;
H, 5.65; N, 19.61. Found: C, 67.23; 5.34; N, 19.68. 11.

6- (2, 6- Di chl & oph&@ﬁjmghlp{wpdiwmsamwmbuﬂdmmbmy|] am no] -

S~ o o 2- [ [ 0 (a EDBBeRl “ﬁa"é’i*ﬁo&i"ef‘g“’“ ot g (1 ety ol
i

phenyl ] ami no] - 4- (M@ﬁ%@p@mﬁp ofi&-aminos¥(methylaginad{lp- of et hyl
2- (2, 6-dichl Synt hesi s,
Tots: 803. 505 ORARS-IpEAS AR BYtnlalnd b s FaRE I mblbeBBM 12 PYIMEESL
under r&fl ux 2f-(6;5 dﬁﬂlldiropyrnim-ﬁfyl)l-bmqa@tate,mﬁaBmEHQfe:mdﬁuént the residue is

ked 15 I th
CreCi21e; one ARy eGaa by SRR HARISE 1€ Bl b o b ( Compound
6): np (Neaﬁnzmmmpmm@mmgmcmamwm,gwésssmhangeabl e
with D20, NH), 9.01 (s 1HH-48791 J =85 Hz,2H H 2 .,6")

7. 64 (br d, J=418%}of 1 title gompognd dommsn'saﬁm'sahlesgl and 3): ypﬂﬂe@% H4"), 7.39
(d,J=8.6|J%3_2§50?H3 ,5'), 20 3.68 (s, 3 H CHN), 3.32 (m 4 H OHR),
1.12 (br t Hz, 6 H CH3). Analysis calculated for C24H22C12N602:

C, 57.96; H MiNBR D S89--5 10:0UBH 1 Efingkable WithD,88 8.95(D7. 12.
6- (3, 5-Di chl or opyri é@?‘) 2- [E{Z (ggg?hylg;?ﬁ:octarbon)ﬂ}?bhenys?] 25

am no] - 8- met HyH, K4, ;St&r(sd!H,H—Zﬁﬁé) ATiri(br} 2HeHe',60), &98 @, { £ 86 Himy@lH, of
5-am no- 2-| [ di, o]@ 0 )
phenyl ] ami noJ*® g %hé?’ﬁ}e ﬁé)aip@rgﬂ'&%)’ 36453 FoCHaN)519P Mits ot hy |
2-(3,5-dichl Qf-op.ﬁ-hd#f‘l;é}iﬁi@f 2-oxoacetate, and 0.5 nL of HOAc in 20 nL of
Analysis calculated for CooHygCloN70,-0.25H,0
15 C, 54.05; H, 4.02; N, 20.06.
Found: C, 54.07; H, 3.63 N, 19.93.

4. 6-(3,5-Dichioro-2,6-dimethoxypyridin-4-yI)-8-methyl-2-{[4-
(morpholin-4-yl)phenyl}amino]-8 H-pteridin-7-one
A mixture of 0.60 g (2 mmol) of 5-amino-4-(methylamino)-2-[[4-

20 (morpholin-4-yl)phenyl]amino]_pyrimidine, 1.23 g (4 mmol) of ethyl 2-(3,5-
dichloro-2,6-dimethoxypyridin-4-yl)-2-oxoacetate, and 1 mL HOAc in 20 mL
2-methoxyethanol is heated under reflux for 16 hours. Workup in EtOAc,
followed by chromatography on silica, eluting with hexane-EtOAc (3:2), gives
0.55 g (51%) of the title compound (Compound 18): mp (EtOH) 275-276°C.

25 1H NMR [(CD3)2S01: 5 10.36 (br, 1 H, exchangeable with D20, NH), 8.91 (s,
1 H, H-4), 7.70 (br, 2 H, H-2',6'), 6.98 (d, J = 8.9 Hz, 2 H, H-3',5"), 4.07 (5, 6 H,
CH30), 3.75 (br t, J = 4.8 Hz, 4 H, CH,0), 3.62 (s, 3 H, CH3N), 3.09 (br t,
J=4.7Hz, 4H, CHyN).
Analysis c-alculated for Co4Hy3ClhN704:

30 C, 5295, H, 4.26; N, 18.01.



2- met hoxyet hanol is heated under reflux for 16 hours. Wrkup in Et CAc, WO
01/1982.5 PCT/USOO 17037 -69 followed by chromatography on silica, eluting
wi th Et OAc/ Wex@nes263: 2), gives 0.22 g (28% of the titl| eCTvospansd
(Conmpound 13): np (i-Pr20 230-231C. III NVR [(CD3)2SQ: S 10.71 (br, 1 H,
exchangeable with D20, NH), 9.04 (s, 65‘ H4),8.85 (s, 2 H H2",6"), 7.91
(d, J =85 H, 2 H H2,6%7.39 (d, 5 8.6 Hz, 2 H H3,5), 3.68 (s,
3.H, CH3N), 3. ¥gugdm CASZTB &14)13; N, 117?_84(brt J= 6.1 Hz, 6H, CH3). Analysis

cal culated for C23H21C12N702: C, 55.43; H, 4.25; N, 19.67. Found: C,
55.12; H, 4.05; N, 19.44. 10 13.

6- (3, 5- Di chl or & 2, 66-(3:frdibromopyridin: 4yl methyl-2f{4:-(menpdobin-fani no

car bonyl )phenyl ] am {,]ﬁpe?m‘gi} ﬁyi_séhlﬂ-tmﬂhq,h@ 7-one A mxture of 0.47 g (1.5

mmol ) of 5-am no 2- nocar bonyl )
phenyl]am no] - 4- ( neAhyiktars of 8)30\g (1 mimbinef, S-Onis@ 4 dmedylamine)-2-[F et hyl 2- (3, 5-

di chl oro-2, 6-di 1 e f HOAc in 20
m. 15 ofg t(%gﬁpﬂafr%gﬁiéﬁh%n@% %@é}g? nﬂ&?é ﬁéaﬁhu élgdlei%}gkmgs Workup in
Et OAc, foll O\Aednﬂngamplyndmdt iy 2-apbacenate (ﬁo:h pmparaﬁdnmi),raydmsmi bEXf@AeiEt OAC
1:1), |ves he title co d 22 Et
(274-)276% %R/F??“[‘((]f ?f@éf'?‘ @5158’6‘6‘5 "ﬁg’#‘l"ki}?\‘ﬁﬁw@g‘?}fg\‘ mV\A)thmIZJ)Z(() -
N(I), 9.02 (s EtQA¢] folldwid by c&bmédgraﬂhyfor&xlﬁ:ﬂﬂuﬁng with (EHZ'I':lZIEtOAc(Z& B8 (d, J=
8.6 Hz, 2 H H3 ,5), 20 4.05 (s, 6 H OCH3)1 3.67 (s H, CH3N), 3.33
(m 4 H CH), 8!!?6191%5(26%) of thegitlg Cmpowﬂ@mom&)m@t‘éﬂ) cul ated for
025H25C1§6\|704 20400@¢: 77; H 4.51; N/ 17.56. Found: C, 53.68; H 4.30; N
17.39. 2

8- Cycl opent yl - 2g[ I: é: %ﬂﬁ 89 one A
m xture of 0.354 %ﬁ%@%? IS#gmwrﬁgﬁh (cycl og]enlt&!;?%?n no) - 24ﬁ 4-

(nor phol i n- 4- yl)Epke4ly Boas, oo, Bzt 61),01. T0e(br, Q 12, 01-2f,6)26.08(d, J =@{7 Hiz) 2\H,
glyoxylate 35y 375 (brt,J=4.7 Hz 4 H, CH,0), 3.64 (s, 3 H, CH3N), 3.09 (brt,
J=4.6 Hz, 4 H, CHoN).
15 Analysis calculated for CooH1gBroN70:

C, 46.10; H, 3.34; N, 17.10.
Found: C,46.14;H,3.12; N, 17.09.

6. 2-[[4-]2-(Diethylamino)ethoxy]phenyljamino}-8-methyl-6-phenyl-8H-
pteridin-7-one

20 A mixture of 0.165 g (0.5 mmol) of 5-amino-2-[[{4-[2-(diethylamino)-
ethoxylphenyl]lamino]-4-(methylamino)pyrimidine, 0.1 g (0.6 mmol) of methyl
benzoylformate, and 0.2 mL of HOAc in 10 mL of EtOH is heated under reflux
for 20 hours. Following removal of the solvent, the residue is treated with aqueous
ammonia solution and extracted with EtOAc. Chromatography on alumina,

25 eluting with BtOAc, gives 90 mg (40%) of the title compound (Compound 3):
mp (MeOH) 162-165°C.
15 NMR [(CD3)2S0): § 10.15 (br, 1 H, exchangeable with D,0, NH), 8.87 (s,
1 H, H-4), 8.20-8.17 (m, 2 H, H-2",6"), 7.71 (br d, J = 82 Hz, 2 H, H-2',6"),
7.50-7.48 (m, 3 H, H-3",4",5"), 6.95 (d, /= 8.9 Hz, 2 H,H-3",5"),4.00 (t,



(F.J. WwIf, J. Wijlard, Og. Synth Colt., 1963;4:124-125), and 0.5 nL of
HOAc in 10 nL of EEOH is heated under reflux for 12 hours. Renobval ofthe
sol vent arfOWH982y 19825 PCTI USOQ 17037 -70 dil ution w PRTHNSOAT0i ves t he
crude product which is chronmat ographed on alumna, eluting with :
CH2CI 2JEt OAc (4:1) to give 90 ny. (23%¢g&f the title conpound (Conpound 7):

Me 182-184C. 1H NMR 9.97 (br, 1 H exchangeable with
go( N 8 ﬂfpgﬂz,mqnzb&m (5 UUCHEND, 2.7, e Ty 258 Qg 0 = 5 6

Cyel opentyl G5 /7 79(’@%»?4%’61*%%805%’«2 FoBdgtied 5T 3 s

4 H CH2N), 2 m"sc]aﬁu(afg(d d%SHI'ﬁ% entyl) 1.93-1.74 (m 4 H,

cycl opentyl), 4-1.53 cyc opentyl ). Analysis calculated for
C21H24N602: 10 C ©4755;HH635NG89N, 21.41. Found: C, 64.39; H 6.40; N,

21.55. 15. 8- e 4- (mor phol i n-4-yl ) phenyl j am no] - 8H

pteri dl% 70?%‘“8(%&)&% eHg?&b)f\gé%ag[ ( n’mF))I) l)f yhe v I

5-am no-4-(cycl opentyl am no)-2-[[4- 15

nmor phol i n- 4.yl 0% net hyl
|f)yrU\I?ateI and'y )pWM F?d%lhn‘gl[g‘*'&édﬁ%”hmﬁ'@ﬁlé Mﬂﬂ"@f‘? x for 1)2/

hours. The mi xt ur es-iéthyb8Hgderidil-7éoneut ed Wi th water to. g| ve a precipitate
whi ch |l ecte d d 0. f titl d

(Compound 10+ - A petsepr 965 6 Pimtisy or S aled-FAlA 2 Neieppanincy: 51 (e 1 1y
exchangeabl e ethdxy]gBefyl)atdifio]-4qnfethylatninohpyrimitling) 0.16'g (065 dimolj of dthjt 8. 9 Hz, 2

. 39 (brz-zs-éwhlmhmwpacmdh Breggai iim&g,w“ cyel opent s,

2 34. (S 3 Hoggiga3-80 &%&ﬂdfﬂo&ﬁﬂlo%bmﬁ% ol idHeafed74 (M 4 It
cycl opentyl), %l 64-1. 3 H, cygl opentyl). 25 Analysis cal cul ated for
O

C22H26N602:  Wndergsflpy Ilé h@"&é"he Kgactsqn rgixturé is worked up as above in 6 to give
85 mg (33%) of the title _compound (Compound 4): mp (McOH) 156-161°C.

TH NMR [(CD3)280]: 5 10.34 (br, 1 H, exchangeable with D20, NH), 8.92 (s,
15 1 H, H-4), 7.72 (br, 2 H, H-2',6), 7.63 (br d, J = 7.9 Hz, 2 H, H-3",5"), 7.55 (dd,
J=9.1,7.0Hz, 1 H, H-4"), 696 (4, /= 8.9 Hz, 2 H, H-3'5), 4.01 (, J= 62 Hy,
2 H, CH0),3.63 (s, 3 H, CH3N), 2.77 (t, J = 6.2 Hz, 2 H, CHpN), 2.55 (g,
J =7.1Hz, 4 H, CHN), 0.98 (t, J="7.0 Hz, 6 H, CH3).
Analysis calculated for CosHygCloNgO:
20 C, 58.48; H, 5.10; N, 16.37.
Found: C, 58.67; H, 5.04; N, 16.25.

8. 6-(3,5-Dichloropyridin-4-y1)-8-methyl-2-[[4-[2-(diethylamino)ethoxy]-
phenyljamino}-8H-pteridin-7-one
A mixture of 0.465 g (1.4 mmol) of S-amino-2-[[4-[2-(diethylamino)-

25 ethoxy}-phenyl]Jamino}-4-(methylamino)pyrimidine, 0.69 g (2.8 mmol) of ethyl
2-(3,5-dichloropyridin-4-yl)-2-oxoacetate, and 0.5 mL of HOAc in 15 mL of
2-methoxyethanol is heated under reflux for 18 hours, and the reaction is worked
up as above in 6 to give 0.11 g (15%) of the title compound (Compound 20):
mp (MeOH) 179-180.5°C.



Found: C, 65.01; H, 6.56; N, 20.47. WO 01/19825 PCT/USOQ' 17037 -71 16.

8- Cycl opentyl -2-[[ft-(norphol n 4-yl]phenyga=W no] -SH, SH pteridine- 6,7

di one A m xtwdet/¥8250. 354 g (i mmol ) of 5-am no-4- (cycl opPCMIUSHMHTIT) - 2- [ [ 4-
(ror phol i n-4-yl ) phenyl ] am no] pyrimdine and 5 nL (32 nmol) of diethyl
oxalate 5 in 20 nL of 2-ethoxyethanol ig_ heated under reflux for 3 hours
and then cooled to give 0.20 g (49% of the title conpound (Conpound 23):

np- (Et OH) 283- 236KMR [(EDAIYBO]: G0 201 H, SxchdngBabid Witk DO NHY 8@isqggeabl e wi th
D20 H5),9.29 (br, 1 H, exchangeable with D20, 2NH), 8.12 (s, 1 H H4),

g gg (br ? tJ :lg,lﬂmgjﬁ MZslliHIH-i’lé'aﬁmeﬂ,lﬂ H—z';6'}36:97|(&,,f—289-leJ—2H34 ? %—|z .
ooty 5. 03 a5 A0 %gﬁﬂz‘%&iﬁ%@ {s SHh G0 278 755
gzg: gggﬂm g ]12%;:(:%2@2%&%% Ij cyc o’penibﬁ ?98%.5?4}1 Hl(’%gt ed for

C21H24N603: cmﬁ;ysysgalcﬁateaf&@zﬁiz ,. 15 Found: C, 61.56; H, 5.86; N,
- ne

20.73. 17. 8-Cycl opentyl -2- hyI p| perazin-1 yl)phenyl ] am no] - BH
pteridl n-7-one A m xt@56.06fH*BON, 1p.¢d. ol ) of

ﬁe?hmylngl geggflﬂp gé}lt {%%«gﬁg’&%fﬁggl%’f% -'m' dine (frompreparation 13), 0.26 ¢
20 (2 mol) of butyl glyoxylate (F.J. Wlt |I. Wijlard, Og. Synth. Coil,,
iZGﬁoﬁr;MaﬁéS% hgnggl 32&?@%%’\%% oxygglﬁih\x/n?- 8"&?&’%% @m%ﬂgersrgr: %e]:jor
Wi t h. agueous amm_n|(dueﬂnylammo)ethax)dplmyﬂanhmﬁwmtmﬁn@me Chr omat ography on
25 compodSa ( Conpourm e o6 R ERphd) it Sels PP RIS o5 T 6 0. o
(br, | H exchatigpsglphenyijaminoPD2-Omethiimin8)pytimidine, 1.28g (4mdjo]) of el (s, | H,
H61 7.50 (br %-(3 S-di cﬁoro—d_g Hunethoxypyndm-‘g-yl)-g-oxoacgtate and 1 mL of HOAc in

20 mL of 2-methoxyethanol is heated under reflux for 16 hours. Workup as in

6 above gives 0.59 g (51%) of the title compound (Compound 21): mp (EtOH)

15 - 239-240°C.

IH NMR [(CD3),S0}: § 10.38 (br, 1 H, exchangeable with D>0, NH), 8.92 (s,
1 H, H-4), 7.72 (br, 2 H, H-2,6'), 6.96 {(d, /= 9.0 Hz, 2 H H-3',5"), 4.04 (s, 6 H,
CH30), 4.01 (t, /=62 Hz, 2 H, CH0), 3.62 (s, 3 H, CH3N), 2.77 (t, /= 6.1 Hz,
2 H, CH,N), 2.55(q, /= 7.1 Hz, 4 H, CH3N), 0.98 (t, /=7.1 Hz, 6 H, CHs).

20 Analysis calculated for CogHygClaN704:

C, 54.36;H, 5.09; N, 17.07.
Found: C,54.17;H,5.14;N, 16.94.

10.  2-{[4-(Diethylaminocarbonyl)phenyllamino]-8-methyl-6-phenyl-8H-
pteridin-7-one
25 A mixture of 0.157 g (0.5 mmol) of 5-amino-2-[f4-
(diethylaminocarbonyl)phenyl]Jamino]-4-(methylamino)pyrimidine, 0.1 g
(6 mmol) methyl benzoylformate, and 0.2 mL of HOAc in 10 mL of EtOH is
heated under reflux for 14 hours, and cooled to give 0.17 g (79%) of the title
compound (Compound S): mp (EtOH) 250-252°C.



J= 9.0 Hz, 2 H H3,S), 5.65 (m1 H cyclopentyl CH), 3.10 (br t, J - 4.9
Hz4HC|—|2,245(brtJ 4.9 Hz, 4 H CH2N), 2.27-2.18 (m 2 H,
cycl opent WQOVRES1/ 19925 PCT/ USOQ 17037 -72 2.22 (s, 3PE/URMII3T 1 94-1.74
(m 4 H cyclopentyl), 1.64-1.52 (m 2 H, cyclopentyl). Analysis

cal cul ated for C22H27N70: C, 65.16; Lk§g-6.71; N 24.18. 5 Found: C, 65.02;
It 6.96; N, 24 47. 18. 8-Cycl opentyl - 6- rrethyl 2-[[4-(4-met hyl pi perazi n-|

yl) phenyl ) ani hU]JMREIECIB:t)eSOﬂlSW&(helH ekobangeable vith DO NgT)(8.96¢ 60l ) of

5-am no-4- (cycl opentyl ani no) - [}g_ "é"- nmet hyl plg)er azin_ :
1-yl ) phenyl | aiLA&Fh $ral ik B (b 2 1 He2".67) 1.95(divhs1 8.6 B, Ddobi?e6hyl 10 pyruvate

and 0.3 nL " f hours, and
“the solvent i's rem@?a’ﬂ&}gﬁ E{'fg]?ﬂh's’sﬂ?rr ea nen‘?fﬁ’fﬁﬁ %Y)r&eégl?due Wi t h aqueous

amoni a sol utCHyN)g3.9&6m, & H.aCHs), W2 @rti 5= 6.6Hz26HGHg)d dried to give 0.39 ¢
(93% of the title compound (Conmpound 9): np (MeOH) 210-211C. 1H NWR

[ (CD3) 28&0]: @\mlysis calpylated for CoglpMefdpiabl e with D20, NH), 8.69 (s, 15 1 |
H4), 751(brdJ =8, 2(d, J=8.9Hz, 2H, H3' , 5), 569(m I I
cycl opentyl : (gg;?%’r&’tg% @*l&sg Hz, 4 H CH2N), 2.45 (br t, J = 4.8
Hz, 4 H, CJ-lZIﬂ)oumﬂ 6733, B3I BY., 2.28-2.15 (m 2 H, cyclopentyl),
2.22 (s, 3 H CH3N) 1.95-1.73 (in, 4 H cyclopentyl), 1.64-1.53 (m 2 H,
cyclopentyl). 20 Analysis calculated for C23H29N70: C, 65.85; H, 6.97; N,
23. 37. Foundi. C, 643,63%chlbiophieryl)-2-1[4-(d&1lfamibdcarbonyl)phenyl]amino]-

8- Cycl opent yl - razin-1-yl)phenyl ] am no] - 5H, 8H

pteridi ne-6, 7-di oh "‘éé"wwl"% 0 367 g (1 mol) of

5- anm nd04- ( cycl opAnhixturerofihd 142 (1] niméD} of S-amino-2-[[4-(diethylaminocarbonyl)-

et hyl pi per azh by ainP A étnl ARt U 3P A mmofj or by MO!) of di ethyl
2-(2,6-dichlorophenyl)-2-oxoacetate (T.H. Kress, M.R. Leanna, Synthesis,
1988:803-805), and 0.4 mL of HOAc in 15 mL of 2-methoxyethanol is heated
under reflux for 16 hours. Following removal of the solvent, the residue is worked
15 up in EtOAc and chromatographed on silica, eluting with CHyClo/EtOAc (4:1) to

L
t

give 0.25 g (50%) of the title compound (Compound 6): mp (MeOH) 239-241°C.

1H NMR [(CD3),80}: § 10.63 (br, 1 H, exchangeable with D20, NH), 9.01 (s,

1 H, H-4), 7.91 (d, J = 8.5 Hz, 2 H, H-2',6), 7.64 (br d,J = 8.0 Hz, 2 H,

H-3",5"), 7.56 (dd, J = 9.2, 6.9 Hz, 1 H, H-4"), 7.39 (d,J = 8.6 Hz, 2 H, H-3",5"),
20 3.68 (s, 3 H, CH3N), 3.32 (m, 4 H, CHp), 1.12 (brt, /= 6.4 Hz, 6 H, CHj).

Analysis calculated for Co4ty7ClpNgO2g:

C, 57.96; H, 4.46; N, 16.90.
Found: C, 58.25; H, 4.36; N, 16.97.

12.  6-(3,5-Dichloropyridin-4-yl)-2-[[4-(diethylaminocarbonyl)phenyl]-
25 amino}-8-methyl-8 H-pteridin-7-one
A mixture of 0.50 g (1.6 mmol) of 5-amino-2-[[4-(diethylaminocarbonyl)-
phenyl}amino}-4-(methylamino)pyrimidine, 0.8 g (3.2 mmol) of ethyl
2-(3,5-dichloropyridin-4-yl)-2-oxoacetate, and 0.5 mL of HOAc in 20 mL of
2-methoxyethanol is heated under reflux fbr 16 hours. Workup in EtOAc,



oxalate in 20 nL of 2-ethoxyethanol is heated under reflux for 3 hours, and
cooled, to give 0.22 g (52% of the title conpound (Conpound 24): np (EtOH)
266-270C. \WOwilo1a9825 PCT/ USOQ 17037 -73 1H NVR [ (CD3) 2Sgbruénddzedd (br, 1
H, "exchangeable with D20, H5), 9.27 (br, 1 H exchangeable w th D20,

2NH), 8.12 (s, 1 H H4), 7.48 (br d, J 9.0 Hz, 2 H HZ2,6"), 6.88 (d,
J=9.1 Hz, 2 H H3,5,5. 62 (pentet, J 69'8 8 Hz, | H, cyclopentyl CH),
3.06 (br t, J —fo4loﬁed-ky cMoxhhtogEhiiW)on sﬁw&?eh(tnhgwithBﬂO&c/He:&nd-@ZZ),ﬂguHs 5 CH2N),

2.22 , 3 H, t 99- 6 2 H,
cycl oéZnt yl), CH%& izgyjﬂ) ‘fgh uileWmE%ﬁéﬁgﬁng‘I}O’elgly@Bﬁ‘f 25:2)2(3%23¥2°q(-|m

cycl opentyl). si.s_cal cul at ed for C22H27N7027 0. 5H20;: C 61 37; H,
6.56; N, 22.78. %B%%&C%)zs@ P0.71{br.d. Bxchangeable ith Do), M), 9.04

A b i 0

(pyridin-s4- yl') geagreon 'y 1-gH 3 I oxylate (FJ.
Wl f, 1. Weiji a?‘d8 Og. r%%th 36@(53 ]?%N?t 124- iz%chgjng 18211%:%”1_ of HOAc

in 15 nmL of Et Oﬂ—ﬁsllliaétHad:HgD.der refl ux for 14 hours. Follow ng renoval of
the 15 solvent, the ba5|$ed residue is worked up in EtOAc and
chr omat ogr aphedA8#Yss eleisted for Ca3HegClaNR2Et OAc, to give 90 my (24% of the

title conpound ) ( 236-238C. I|H NWR j(CD3)2S0]: S
10.55 (br, 1 H, exchaﬁg’g%lé’%%%m 8.95 (s, | H H4), 8. 44 (br
d, J = 6.4 Hz, Poudd: H,558% 1, £05;1N; 1D.44], H-6) 7.76 (br d, 20 J=6.0 Hz, 2
H H31,51), 5. 73 (pentet, J = 8.8 Hz, | H, cyclopentyl CH, 2.31-2.21 (m
2 H cyclopentyl), 2.04-1.93 (m 2 H, cyclopentyl), 1.93-1.81 (m 2 H,
cycl opentdfl ), 11%1- 16-GF-Dichlopo-2|6-dimethopypyridin-4-yDs2al[4-§diethglaming at ed f or

% ?Eé ? N6O: G 62. 33 ridnylpKenyndinino]-8 eyl R pRUAM7-5ne 62- 38 H 5.210 N,
A mixture of 0.47 g (1.5 mmol) of 5-amino-2-{[4-(diethylaminocarbonyl)-
phenyl}amino]-4-(methylamino)pyrimidine, 0.62 g (2 mmol) of ethyt 2-(3,5-
dichloro-2,6-dimethoxypyridin-4-yI)-2-oxoacetate and 1.0 mL of HOAc in 20 mL
15 of 2-methoxyethanol is heated under reflux for 16 hours. Workup in EtOAc,
followed by chromatography on silica, eluting with hexane/EtOAc (1:1), gives
0.42 g (56%) of the title compound (Compound 22): mp (EtOH) 274-276°C.

TH NMR [(CD3),SO0]: § 10.66 (br, 1 H, exchangeable with D20, NH), 9.02 (s,

1 H, H-4),7.91 (d, J = 8.5 Hz, 2 H, H-2',6'), 7.38 (d, J = 8.6 Hz, 2 H, H-3',5"),
20 4.05 (s, 6 H, OCH3), 3.67 (s, 3 H, CH3N), 3.33 (m, 4 H, CHp), 1.12 (brt,

J=6.3Hz, 6 H, CHz).

Analysis calculated for C2sHp5CloN704:

C, 53.77, H,4.51; N, 17.56.
Found: C,53.68;H,4.30; N, 17.39.

25 14.  8-Cyclopentyl-2-[[4-(morpholin-4-yl)phenyllamino]-8H-pteridin-7-one
A mixture of 0.354 g (1 mmol) of 5-amino-4-(cyclopentylamino)-2-{[4-
(morpholin-4-yl)phenyljamino]pyrimidine, 0.26 g (2 mmol) of buty! glyoxylate
(F.J. Wolf, J. Weijlard, Org. Synth. Coll., 1963;4:124-125), and 0.5 mL of HOAc
in 10 mL of EtOH is heated under reflux for 12 hours. Removal of the solvent and



21. . 6-(3,S-Dinethoxyphenyl)-8-ethyl-2-((4-[2-(diethyl am no) et hoxy] -
phenyl ] am no] -817-pteridin-7-one A mxture of 0.96 g (2.8 mmol) of

5- am no- 2WO[MA49825 ( di et hyl ami no) PCT/US00/17037

et hoxy] phenyl ] am nol - 4- (et hyl am no) pyri m di ne pyrimdine, 0.83 g (35 mmol)
of WD 01/19825 PCT/ US00/ 17037 -74 et] ?

2- (3, 5-di net hoxyphenyl ) - 2- oxoacet at e rom Exanpl e 4( Z&F and 1 nL of
~acetic acid dilntips with watengives the srude graduetevhichds plmammgran dregptuminand t he

solvent is 0 f&lhged in water
and washed wlmﬁ%ﬂg eégt\g eo)ut:sgréFVayer ?gﬁr{ggf&%g@?gé aqueous
- anmoni a, and% dund9: mp QVIsOMris2ls4ext racted into fresh EtOAc.

Chronmat ogr aphy on al umina, eluting with hexane/ EtOAc (1:1), then gives

0.81 g (569 IHNMRQ(GDj)ﬁSO}SGB}%lQdeI Hoexvhangesbld with Dy, Nm,chiA 155C. 1H NMR
[ (CD3)2SO : 810.15 (br, I H, exchangeable with D20, NH), 8.87 (s, | H,
H4), B 71 (bH, H-4))7.84 (5, § HAH-6)27.53 (wid, b= 3§ Hz, 2 HH-2'6"), 9:952d3 Hz, 2 H,

H 2", 6" ) 1 2.3 Hz, 1 H,
H4"), 4. 32 -? qg"qé’?d%ﬁ#z%? % ﬁ}%‘@@ﬁpgn%ﬁg}gz 398 )‘f’%‘.%(s, 6H, CH30) .
2. 76 (t J =4 61, CH70), X07Hpr CYEN. 2Rz SGH( CHRN), 2284118*@”%%%0), 1.30 (t,
J=7.0Hz, 3H, CH3), 0.98(t, J=7.0Hz, 6H, CH3). - Anal ysis cal cul ated for
C28H34C1N6041.934. 76(11'641'35}'01%30181)61154-N5§MH cyclopemtyD.C, 64.78; H, 6.63; N,
16.39. 22.

6- (3, 5- D net ﬁ.nal s‘%%arllc"'l%tedgoretcﬁ&/ﬁ[ﬂg%pyrl di n-4-yl)am no] -8Hpteridin- 7-one
A mxtwe of 0.46 g, 627 6)160K, Z1-AM no- 4- (et hyl am no) - 2-[ (pyri din-4- 20

~yl)am no] pyrimding, 0,71 . ) of ethyl 2-(3,5-dinmethoxyphenyl) - 2-
oxoacet at e, g‘l’fﬂﬂ ﬁ‘_%:p i"zgt“g’g‘qg{? i's heated under reflux for 16 hours and
cooled. The resulting precipitate is collected, washed with McOH, and dried

t22 5. g|4\6/ fa 5 8 C3 %5 g ( é-éy/%logintylhéme*hyk i[f&(ﬁ’o%ﬂﬂ-:ﬁ@ﬁ'ﬂﬁ’éﬁ@ﬁm%@o]-s@ (EtOH)
pteridin-7-one .
A mixture of 0.32 .g (0.9 mmol) of 5—ammo—4_-(cyclopentylam1no)—2-[[4-
15 (morpholin-4-yl)phenyl]amino)pyrimidine, 0.15 g (1.35 mmol) of 90% methyl
pyruvate, and 0.2 mL HOAc in 10 mL of EtOH is heated under reflux for
12 hours. The mixture is cooled and diluted with water to give a precipitate which
is collected and dried to give 0.28 g (76%) of the title compound (Compound 10):
mp (EtOH) 230-234°C. |
20 1H NMR [(CD3),S0]: 5 9.81 (br, 1 H, exchangeable with D0, NH), 8.69 (s,
1 H, H-4), 7.54 (br d, J = 8.9 Hz, 2 H, H-2',6'), 6.94 (d, /= 9.1 Hz, 2 H, H-3",5"),
5.69 (m, 1 H, cyclopentyl CH), 3.74 (brt, /= 4.8 Hz, 4 H, CH,0), 3.06 (br t,
J=4238 Hz, 4 H, CH)N), 2.34.(s, 3 H, CH3), 2.28-2.17 (m, 2 H, cyclopentyl),
1.97-1.74 (m, 4 H, cyclopentyl), 1.64-1.53 (m, 2 H, cyclopentyl).
25 Analysis calculated for C2oHygNgO2:
C, 65.01; H, 6.45; N, 20.67.
Found: C, 65.01;H, 6.56; N, 20.47.



25 1H NWVR [ (CD3)2S0]: 8 10.66 (br, 1 exchangeable wth D20, NH), 9.02
(s, 1 H H4), 845 (dd, J =5.0, 1.4 Hz, 2 H HZ2 ,6"), 7.83 (dd, J =
5.1, 1.4 Hzw@oHes2sH-3' ,5'), 7.42 (d, J= 2.5 Hz, 2 H, H 2CTasgo@o87 (t, J=
13 Hz, 1 H, H4"), 4.37 (q, J= 7.1 Hz, 2 H CH2N), 3.81 (s, 6 H, CH3O), 1.35
(t, J= 7.1 Hz, 3 1t CH3). WO 01119825 BCT/ USOQ 17037 -75- Analysis

cal cul ated for C21H20N603: C, 62.37; H, 7.98; N, 20.78. Found: C, 62.60;

H,. 4.75; N, 20.1%6. m:&péimi-b[)[d-r(mpi'plﬂvhb{d@l]nhiemd]mﬁhﬂ-ﬂfl,ﬂf!—pteridine-

yl) phenyl ] am no] - 8H r|d|n 7-one 5 a)

2-[[4-[4-(tert- But of {? nyI ) pi perazin-1-yllphenyl | am no] - 8-

cycl opentyl - 8H ptermhmu?em wf MMMno—H-(E)&Io@entﬁamm)-W[E—Of 0.82 g
gy

l(oat gxmlr %JO(I’)I;CH %W%P%g‘ﬂbghwﬁl 9?’}‘%‘!“"!?8]“ HLA3Z ol Hethl XS r i i di ne

10 (from pr epar‘ﬁm AN, oF24kho t%ogs béateditar reffuxiFort 3 houtd aﬁmen%bﬁe({ﬁ J. Wl
1. Weijlard, %nth Coll, 1963;4:124-125), and 0.5 HOAC in 15rrLof

EtOH i s heat ed s@P%)xfmﬁﬂqepmv@m%@mu@%@k@P@QH)|2§3-ﬂéér§ved under

Th t t ed
Vnto T oac. | crFMERERYof S 131815%6‘9“&5?5?%% v BB (5 5)  gave
0. 38 15 (439 f | 215-217C. 1H
NVR | (CD3) (2301/()1 B eéhggg%fe‘ﬁ?h@ﬂ gxﬂgﬂan{gae@b‘ HY ?%W % > 5%12’77 (s, 1 H
H4), 7.84 Bk, ' g 1 6.94 (d,
" é. Vi (s jlg{i{z gbgogd@&%@Iﬁ‘ﬂﬁqg?cﬁ)ﬁ%zgﬂ“@ﬂsswlf% e EL 5
e, 30 ° " cyclopentyl CH), 3.74 (ort, J = 4.7 Hz, 4 H, CHy0), 3.03 (br 1, = 4.7 Hz, 4 1L,

CH3N), 2.21-2.11 (m, 2 H, cyclopentyl), 1.97-1.84 (m, 2 H, cyclopenty}),

1.84-1.74 (m, 2 H, cyclopentyl), 1.63-1.52 (m, 2 H, cyclopentyl).
Analysis calculated for C31Hy4NgO3:
C, 61.75; H, 5.92; N, 20.57.
15 Found: C, 61.56; H, 5.86; N, 20.73.

H,
4

17.  8-Cyclopentyl-2-[[4-(4-methylpiperazin-1-yl)phenylJamino]-8 H-
pteridin-7-one
A mixture of 0.367 g (1 mmol) of S-amino-4-(cyclopentylamino)-2-{[4-(4-
methylpiperazin-1-yl)phenyl]laminolpyrimidine (from preparation 13), 0.26 g
20 (2 mmol) of butyl glyoxylate (F.J. Wolf, J. Weijlard, Org. Synth. Coll.,
1963;4:124-125) and 0.5 mL. HOAc in 15 mL of EtOH is heated under reflux for
14 hours, and the solvent is removed under vacuum. The residue is diluted with
agqueous ammonia solution and extracted into EtOAc. Chromatography on
alumina, eluting with CH»Cly/EtOAc (4:1), gives 0.26 g (64%) of the title

25 compound (Compound 8): mp (MeOH) 208-211°C.
1H NMR [(CD3)>S0l: 5 9.95 (br, 1 H, exchangeable with D,O, NH), 8.76 (s,
1 H, H4), 7.83 (s, 1 H, H-6), 7.50 (br d, J = 8.9 Hz, 2 H, H-2",6"), 6.94 (d,
J=9.0Hz, 2 H, H-3",5'), 5.65 (m, 1 H, cyclopentyl CH), 3.10 (brt, J = 4.9 Hz,
4 H, CH2N), 2.45 (brt,J = 4.9 Hz, 4 H, CH3N), 2.27-2.18 (m, 2 H, cyclopentyl),



4 H CH2N), 3.05 (br t, J =5.0 Hz, 4 H CH2N)4 2.28-2.18 (in, 2 H,
cyclopentyl), 20 . 1.94-1.74 (m 4 H, cyclopentyl), 1.64-1.53 (in, 2 H,
cycl opent WOM/MWBA (s, 9 H CH3). WD 01119825 PCTATSO0PCTHSIITS76 Anal yS| S
cal culated for C26H33N703: - . C, 63.53; H 6.77; N, 19.94. Found: C,
63.55, H 6.90; ‘N, 19.82. 'b) Asolutloq\zof 0.15 g (0.3 mmol ) of
2-[[4-[4-(tert-butoxycarbonyl)

pi per azi n- 1- y@ﬁ)ﬁeﬂﬂyfglﬁ rh?]‘ lslﬂybﬂé};emlwenw b641i58i®. ZHone in 10 nL of -
- _ CH2C12 is fpr%ﬁg{lfd with I nmL of trifluoroacetic acid, and the m xture
is stirred at® enperature for 3 hours. After removal of the sol vent
under vacuum Ahdbysis dakealatbddor GyHHhNgOat ed wi t h aqueous anmonia to give 0.112
g (94% of the title - conpound (2 npound 16): nmp (MeOH) 215-217C. - 10 1H
NI\/R[(CDB)ZSOl S gﬁsﬁélébH,GIIBi é)l&hangeable with D20, NH), 8.76 (s, -- 1

H H4)5 7 8%&&5 I—F dg—@éggl@ggng O 19 0;-3.4 Hz, 21, H2:26"), 6.9?

(d J="9.1 H, cyclopentyl MY, -3.00 (br t;
= 4.9 Hz, 4 H CH2N), 2.82 (br t, J = 4.9 Hz, 4 H CH2N), 2.28-2.18 (m 2

J
?, cy-cl opentyg,) . s-cﬁl%niyl-ﬁn 1-2-[gl (4l ﬁ@?ﬁ%ﬁ‘ﬂl-ﬁﬁ% -i(y)a,ﬁ&oﬁm 2-4

clopentyl). 15 Analysis calc at ed for N70 - C, 62.98;
H, 6.54; N, 24. 488H-P¢¢ww7°°(l,e 63 32; H 6.29; N, 24.34. WD 01119825

PCT/ | TS00/ 17037 - fhixtire of 0. %f‘flggt?mﬁm WBW-#—@«!XETOE tylamino)-2-{[4-(4-

yl ) phenyl j am no cyc openty t'eri
2-[1413- (tentm ylmpy@amtioﬂ)nhamlm yrignigiote,i Q1718 (1.5 mmol) of 90% methyl

yl T phenyl 1 am pol g8 4 PREHIAS BHoRIS b Ei0Rr ié heG unlter3dfd B 14 hours,

- and the solvent is removed under vacuum. Treatment of the residue with aqueous
ammonia solution gives a solid which is collected and dried to give 0.39 g (93%)
of the title compound (Compound 9): mp (MeOH) 210-211°C.
1H NMR [(CD3)2S0J: 5 9.79 (br, 1 H, exchangeable with D,0, NH), 8.69 (s,

15 1 H, H-4),7.51 (bf d,J=8.9Hz, 2 H, H-2,6'),6.92 (d,/= 8.9 Hz, 2 H, H-3",5"),
5.69(m, 1 H, cyclopgntyl CH), 3.09 (brt,J = 4.8 Hz, 4 H, CH5N), 2.45 (brt,
J =48 Hz 4 H, CHyN), 2.34. (s, 3 H, 6-CH3), 2.28-2.15 (m, 2 H, cyclopentyl),
2.22 (s, 3 H, CH3N) 1.95-1.73 (m, 4 H, cyclopentyl), 1.64-1.53 (m, 2 H,
cyclopentyl).

20 Analysis calculated for Co3HogN70:

C, 65.85; H,6.97; N, 23.37.

Found: C, 65.85;H, 7.22; N, 23.66.

19, 8-Cyclopentyl-z-[[4-(4-methylpnperazm-l-yl)phenyl]ammo]-SH,SH-
pteridine-6,7-dione
25 A mixture of 0.367 g (1 mmol) of 5-amino-4-(cyclopentylamino)-2-[[4-(4-
methylpiperazin-1-yl)phenyl]Jamino]pyrimidine and 5 mL (32 mmol) of diethyl
oxalate in 20 mL of 2-ethoxyethanol is heated under reflux for 3 hours, and
cooled, to give 0.22 g (52%) of the title compound (Compeund 24): mp (EtOH)
266-270°C.



N~NO H53 5 A mxture of 0.70 g (1.5 mmol) of 5-amno-2-[[4-[3-(tert-
but oxycar bonyl am no) pyrrolidin-1-yl]phenyl]am noJ-4-(cycl opentyl am no) -
pyrim di ne, W0 ®29%25(4 mol ) of butyl glyoxylate (F.3. VWIPCTUSMAWSY | | ard,
Og. Synth Coll., 1963;4:124-125) and 0.5 nL HOAc in 15 nL of EtOH is
heated 10 under reflex for 14 hours, angsthe solvent is rempved under
vacuum The residue is diluted with aqueous ammoni a sol uti on and extracted

into Et CAc. CHPONMIR] SOPB 1386 (821 HedxdhdingehbW vith 50, 30-5), BRMAer, (3: 2)
gives 0.21 g (28% ogﬂ?ﬁg t}latle C(()K?rrpound (Ogrrpounld ]@ ) (I(\i/)g&O—l) 226

228C. 1H NlVR 13Dk blewih 8.1, (s, &0 1Ay 9 alk| HD(HEIQ 2N11
8.73 (s, 15 [1(H Ha%%m? 80 ?%%Bﬂmwe)(s )7(14’44? (?dﬁus 8, 3.4 117) 2 H,

I—I—28 g) 7. 17 ( BrH,d1-2',60);6.88 ©d, A= 9. EEIHZMBajmé&BI(mnmwmhRm Bﬂg)g‘}’ (6 51 (d,

J= Hz, 2 H m p m 1 H,
GepgTopesh G A 06 ok o LR T AR HESPER e i 1

Bﬂ;g: : g: ;ﬂ ), (ﬁh&% f? ?ﬁht@%t )rggfgq J"hz %z;g nﬂ*l) dgH QII_Edl nyl ),

(2 2852H19(§nm I chhl ﬁe;glym%t;fhr;rmljamﬂ émgaﬁﬁrum)ngsﬂ(ngﬁﬂlgg@ 120!5 e

m o m ¢

%;: ggsgtg!ﬂl)culj“é‘f‘gﬁl‘g%?“?@gﬁggm 7@2@?& HPC})-{ ??@N,ﬂlg.?%j 78;:ound: C,

63.54; H 6.74; N, 1 7. | 44t f 0.14 0. 28 | f
2-[[4-[3-(tert-but ox?}:cgf %F%g‘e’ﬂ'%pn ° g ( mol) o

am no) pyrrol i difound: yIC, phes)H, P26 NaR-9®- cycl opent yl - 8H pteri di n-7-one (from
exanple 23) in 10 nL CH2C12 is treated with 1 nL of trifluoroacetic acid,

and the resulting mxture is stirred at roomtenperature for 3 hours.
After reddval @ th&Cyd"l’entﬁ'?f[(Pyﬂdm-4'}'1)3“"“0]'33'?“‘—“"‘“'7"°“e

A mixture 0f 0.324 g (1.2 mmol) of 5-amino-4-(cyclopentylamino)-2-
[(pyridin-4-yl)aminoJpyrimidine, 0.31 g {2.4 mmol) of butyl giyoxylate
(F.J. Wolf, J. Weijlard, Org. Synth. Coll., 1963;4:124-125), and 0.5 mL of HOAc
in 15 mL of EtOH is heated under reflux for 14 hours. Following removal of the
15 solvent, the basified residue is worked up in EtOAc and chromatographed on
alumina, eluting with EtOAc, to give 90 mg (24%) of the title compound
(Compound 11): mp (MeOH) 236-238°C,
1H NMR [(CD3)280]: 5 10.55 (br, 1 H, exchangeable with D20, NH), 8.95 s,
1 H, H-4), 8.44 (br d, J = 6.4 Hz, 2 H, H-2',6'), 7.99 (s, 1 H, H-6), 7.76 (br d,
20 J=60Hz 2 H, H-3',5"), 5.73 (pentet, J = 8.8 Hz, 1 H, cyclopentyl CH),
2.31-2.21 (m, 2 H, cyclopentyl), 2.04-1.93 (m, 2 H, cyclopentyl), 1.93-1.81 (m,
2 H, cyclopentyl), 1.71-1.59 (m, 2 H, cyclopentyl).
Analysis calculated for C}gH1NgO:
C,6233;H,523; N, 27.27.
25 Found: C,662.38;H, 5.21;N, 27.49.

21.  6-(3,5-Dimethoxyphenyl)-8-ethyl-2-[[4-[2-(diethylamino)ethoxy]-
phenyllamino}-8H-pteridin-7-one
A mixture of 0.96 g (2.8 mmol)} of 5-amino-2-[[4-[2-(diethylamino)-
ethoxylphenyllamino}-4-(ethylamino)pyrimidine pyrimidine, 0.83 g (35 mmol) of



solvent, the residue is triturated wth aqueous ammonia to give 0.11 g
(100% of the title conmpound (Conpound 17): np (Nem(ag) 197-200C. 10 1H
NVR [ (CD3)%8e4/19825 9. 82 (br, 1 H, exchangeable w th D20, S04 (s, 1 H,
H4), 7.80 (s, 1 H H6), 7.42 (dd, J =8.9, 3.4 Hz, 2 H H-2',6X 6.48 (d,
J= 8.9 Hz, 2H H-315) 5.62 (in, l74:| cyclopentyl CHN), 3.55 (br
pentet, J=5 pyrrolidinyl 39 (m | H, Pyl’l’0|ldl nyl ),
3.34 (m | H, ethswr(?érqﬂaﬁth?whelyl)?zo q%fetﬁ! Lff%??‘%n eADYpA DYl (m 1 H, -

pyrrolidinyl)acegdacks l%&s%xﬂﬁtdms Ireattl uﬂép}eﬁaf Parnh)hou@ dnd él(ereonvén:"k
pyrrolidinyl), 1.98-1.66 (m / nsg/HOl di ny cycl opentyl),

1.63-1.52 (mremored unden vapeum. Wh}:mmawm @alve@maméwva@im@wo 0. 66

H2O C, 62. tavad: 24.33. 20

Addi t i onal corrpoun—giﬁe}gpzlrﬁem‘kIla rﬁs%%g%gﬁwe}%hg%e&%aﬁ#onﬁg?deégs P%I | ows:

8- Cycl opent y| productisieytracked(intofresiz Et(yAa Cliropiatqgraphy baalumdna; Blp8agiwitlydr o- 6H
teridin-7- o

2 FLI (IAancet('.)S‘fexﬁ'f%%tpffl(h llt ﬂifln)gweﬁgr%lgéss@oﬁft%e “‘%%‘i"&“ﬁ&%‘f"w -5-met hyl - 5, 8-

di hydr o- 6H pt (@ontpoand 19)2 &ip (ReOH){154-155°C.
1-[4-(8- Q/cloi)‘(;ntyl 5-net hyl - 7-oxo-5, 6, 7,8 tetrahydro-pteridin-2-

yl ani no) - phen W[@ﬁzﬁm 3141508, MXMEWEMEWP%NH) 8.87 (s,

8- Cycl opent yl math 4m)r hol in-4-yl - Iamno 5. 8-di hydro- 6H
oy urhent Y LB B G b TG R e, PSS 3H)L2H,H2" V

8-cycl nt yl € Lg# enyl am no}-5- 30
ot iyl 2 g b %J%‘E%ﬁzﬁ”‘%m S el mheny| oo
8- cycl opentyIJiﬂmﬂﬂﬂmxﬁwwﬁ§ﬂ)ﬂ£2ﬂmﬁ(§;§)ﬂr@ﬂsm1 yl]-
phenyl am no) - 5- I ri (8 | sopr opyl
et hyl - 7- oxb 160 S sa e 2t Y. £ 35 A b A Ko 156
phenyl ] - pyrrofLdigig; 33609068 ¢, A< 6 HLE Y, @ftsle;

Analysis calculated for CogH34CINgO4:

15 C,64.85,H, 6.6]1; N, 16.21,
Found: C, 64.78; H, 6.63; N, 16.39.

22.  6-(3,5-Dimethoxyphenyl)-8-ethyl-2-[(pyridin-4-yl)amino]-8H-pteridin-
7-one
A mixture of 0.46 g (2 mmol) of 5-amino-4-(ethylamino)-2-[(pyridin-4-
20 yl)amino]pyrimidine, 0.71 g (3 mmol) of ethyl 2-(3,5-dimethoxyphenyl)-2-

' oxoacetate, and 1 mL of acetic acid is heated under reftux for 16 hours and
cooled. The resulting precipitate is collected, washed with MeOH, and dried to
give 0.38 g (47%) of the title compound (Compound 15): mp (EtOH)
245-246.5°C.

25 1H NMR [(CD3)280]: 3 10.66 (br, 1 H, exchangeable with D20, NH), 9.02 (s,
1 H, H-4), 8.45 (dd, J = 5.0, 1.4 Hz, 2 H, H-2',6"), 7.83 (dd,J=5.1, 1.4 Hz 2 H,
H-3",5"), 742 (d, J=2.5 Hz, 2 H, H-2",6"), 6.67 (t, /= 23 Hz, 1 H, H-4"),
4.37(q,J=7.1Hz, 2 H, CHyN), 3.81 (5, 6 H, CH30), 135 (t, /=7.1Hz, 3 H,
CHz).



5 {4-[4-(8-Cycl opentyl -5-net hyl - 7- oxo-5, 6,7, 8-tetrahydro-pteridin-2-

yl am no) - phenyl ] - pi perazin 1-yl}-acetic acid; and

6- (2, 6- D chwgrmAa®2hiydr oxy- phenyl ) - 8- net hyl - 2- (4- nor phol | REBHUSHNA7037

phenyl am no) - 8H pteridin-7-one. EXAMPLE 6 10 The pharnmaceutical utilities
of pteridines of this invention are est%al ished by the follow ng assays

for kinase inhibition. 1. We 1 OY assay These kinase assays are carried

out on 96-wel | Ahalys:malqulamdé‘erQJMHjoNgﬂgﬁ Cat. MADPNOB50) in 50 pL kinase

assay buffer (50 MM Tris 0, 10 M 15 Nad, 10 nM MyCl2, 10 p. M ATP
wWith 0.25 .G [r- SZP?W W@%ﬁ?ﬁnthOlVg purified N-term nal
truncated We Foidd € (?pg’g(,_aﬁm 20kgr)4:1 (Sigma, P4534). The assay is
started by adding ATP and’i hcubating at roomtenperature for 20 mi nutes

wi th shaking. The reactions are term nated by adding 50 L ice- cold 20% TCA
(111 ohl oracet | asact sitybpdueflol(MBpaabliABIRRIA AR it Roak N9t he

resul t ant mxturefor m nut I's then incubated at 4C for 1
hour to atl ow protebn M%W?@Fﬁﬂmgﬂmﬂa&ﬂ'e’s%ﬂ@wm%g‘hed 5 times
with 200 pL ice-cold wg{g'g% iliA-Rode M sodi um pyrophosphate per wash.
Twenty-five mcroliters scintillation liquid is then added to each well,
and the plate is counted in Wallac's M croBeta counter 1450. Results for
several of the 25 pteridinegof the invention are shown in Table 2. 2.
Cyclin Dependent Kinase 4 ( 4) Assay Enzyme assays for |C50

determ nations (Table g, ethc evaluation were perforned in 96-well
filter plates (MIIipore MADVNp550)I. The total volune was 0.1 nlL
containing a final concentrati M TRI

N49825 PCT/ USOQ 17037
-80 (tris[hydroxnethyl]ani nonet hane), pH 7.4 E| mMiNaCl, 1 nmM
dithiothreitol, 10 nM ngCl2, 25 pM ARR i G of [32P] ATP, 20

ng of cdk4/cyclin D1 conplex, 1 p.g of retnobl sto a appropriate
dilutions of a
52

A mixture of 0.82 g (1.8 mmol) of S-amino-2-[{4-[4-(tert-

butoxycarbonyl)piperazin-1-yljphenyl}amino}-4-(cyclopentylamino)pyrimidine
10 (from preparation 14A), 0.52 g (4 mmol) of butyl glyoxylate (F.J. Wolf,

1. Weijtard, Org. Synth. Coll., 1963;4:124-125), and 0.5 mL HOAc in 15 mL of

EtOH is heated under reflux for 14 hours, and the solvent is removed under

vacuum. The residue is diluted with aqueous ammonia solution and extracted into

EtOAc. Chromatography on silica, eluting with hexane/EtOAc (3:2) gave 0.38 g
15 (43%) of the title compound (Compound 52): mp (MeOH) 215-217°C.

1H NMR [(CD3)»2S0]: 5 9.96 (br, 1 H, exchangeable with D>0, NH), 8.77 (s,

1 H, H-4), 7.84 (s, 1 H, H-6), 7.50 (dd, /= 9.1, 3.2 Hz, 2 H, H-2',6"), 6.94 (d,

J=9.1Hz 2 H, H-3',5"), 5.66 (m, 1 H, cyclopentyl CH), 3.46 (brt,.J = 4.9 Hz,

4 H, CH2N), 3.05 (brt, J = 5.0Hz, 4 H, CH»N), 2.28-2.18 (m, 2 H, cyclopentyl),.
20 . 1.94-1.74 (m, 4 H, cyclopentyl), 1.64-1.53 (m, 2 H, cyclopentyl), 1.42 (5, 9 H,

CH3).



conpound of the present invention. Al conponents except the ATP were added
5tothe wells, and the plate was placed on a plate mxer for 2 m nutes.
The reacPOH198s started by adding [32P] ATP and the RCHESMIWdbated at 25C
for 15 mnutes. The reaction was term nated by addition of 0.1 nmL of 20%
TCA. The plate was kept at 4C for afjgl east 1 hour to allow the substrate
to precipitate. -Th I wer e en washed five tinmes with 0.2 nL of 10%
TCA and SZWﬂXﬂ?ﬁg?ﬁﬁF‘L%'?%m% ned with a beta plate counter (\allac

I nc., Gaithersburg, . ) PDG- and FGF Receptor Tyrosine Kinase
Assays Ful | - | engtﬁ’%%ﬁ?gg’%‘g%#buse PDGF-j 3 and human FGF- 1(fl g)
recept or tyFasidneCkéhss ek 6190y N, IH82ai ned from J. Escobedo and prepared as
described in J. Biol. Chem, 1991;262: 1482-1487. PCR priners were designed

to 15 anplify a fragnent of DNA that codes for the intracellular tyrosine
ki nase domai n. Bhe fA sejutiontof @S g (A3ammel)l of 2{[d-[4-(fertutoxysarhenylect or,

cotransf ect Eﬂe&'}‘ﬂﬂ(‘ﬁ‘g‘ﬂfl\ég@%ﬂ h&pﬁﬁ_ﬁﬁﬁ@%ﬂﬂ%ﬂwﬂﬁ iesol ated. SF9

i nsect™ cel | S*were rus - to overexpress the protein, and
the cel |l |yEHpElyiasrestedwith dml ofitdfharearptic aid; apdthemixureds storedatl i N 96- wel |

pl ates (100 pLI ncubation/well), and 20 conditions were optimzed to nmeasure
t he i ncor pofeem Smperptumelor § hoyrs. Aftepremagual ofthesolven) yndervapwum, fheosine ™ —

co- pol ymer  sddfant {satifirat & Wit agheous AmBrmid t82ive WﬁQgi(ﬁ&%goftﬁbzﬁtﬁ pL of
i ncubation buffer containing 25 nmM Hepes (pH 7.0), 150 mM Nadl’;, 0.1%

Triton X- 100ompound (Gempemd X6):mp@deQE\R15-2170C.nM MnC12, and 750 g/ L of Poly
4:1 | ut - i | | d 2.5 f .1 ahibi 25 5 pL of
(enzyanls(gl ;sgt W@S@E&#@“ﬂ@r1%%“*‘?@?@%%"&#&@% tiate 'Ito heo .
reaction. F ] RN S o) atd or ' , 32P- ATP (0. 4
pCi :ol us SS%W?’)S%%S %@dﬁtsg e ‘zﬁ %@?rﬁ%ﬁgﬁ%g&%‘rg i ncubat fad for
2 o A RS S ey Sy e ey (e
0
precipitati 3%%&*@#@ b/t 4'§gﬁofg§$%mgﬁa&3w¢%&f?ymi lters were
hed th i A 3 %%g?cf -81 15% TCA taini
\1\188 enM socrzlsz'r%hgyro%ggr?%%ﬁﬁiﬁéggﬁ;%a t Vol(&?xéyl). P comatning
15 Analysis calculated for C2)1Hps5N70-0.5 HpO: - :
C, 62.98; H, 6.54; N, 24.48, ' -
Found: C, 63.32;H, 6.29; N, 24.34.



retained on the filters counted in a Wallac 1250 Bet apl ate reader.
Nonspecific activity was defined as radioactivity retained on the filters
foll owi ng i nwohotdsesn of sanples with buffer alone (no ermymmsSoor1@geci fic
enzymatic activity (enzyme plus 5 buffer) was defined as total activity

m nus nonspecific activity. The concentration of a conpound that inhibited
specific activity by 50% (1Cso) was determ ned based on the inhibition
curve. 4. C src24&i nz%ﬁ%&nﬁm@rﬁxdmki-ylﬂﬂ&nyl}m:npu]a&i:ymbehtybsﬂbacuI ovi rus
infected insect cell N)'[ at es 10 usi ng an anti pepti de nonocl onal anti body
directed against thé PIrMehal anino aci ds (am no acids 2-17) of o-src.
The anti body, coval @)tlg.[p.[ak(gdl.nao@cﬁﬂmmmthframd; was added to a
suspensi on of insect cell lysis buffer 5_ d qf, 150 nM NaCl, 50 nmM
Tris pH 7.5, | mM DT, mmnx@am@owwm"% Hiire pteiidin TR fanadat e, 1 mM PNGF,
| g/ nmL each of Ieupeptl n, pepstatin, and 15 aprotinin. Insect cell lysate
containing c-src protein 'ncubat ed with these beads for 3 to 4 hours
at 4Cwith rotation. At tHe of the lysate incubation, the beads were
rinsed three times in lysis b , resuspended in lysis buffer containing
10% gl ycerol, and frozen. Thpse | atex beads were thawed, rinsed three

times in assay buffer (40 mM Nris, pH 7.5 5 nmMngCl2) and suspended in the

20 sane buffer. In a MIliporg 9%-well plate with a 0.65 pm pol yvinylidine
menbrane bottom were added the 10 pL G src beads, 10
pL of 2.5 my/nL poly G uTyr stbst M“ATR'Comyai ni ng 0,2 pG | abel ed
32P- ATP, 5 pL DMSO cont ai ni ng i nhi bj $ as dlsol ¥ent control, and
buffer to nake the final volune 12 : Fact) s started at room
tenperature by 25 addition of the ATP anquuenched 10 m nutes |later by the
addition of 125 pL of 30% TCA, 0.1 M sodi um pyr phate for 5 m nutes on
ice. The plate was then filtered and t¥e wells dwth two 250 nL

aliquots & 15% TCA, 0.1 M pyrophosphate. The fi rs were then punched,
counted in a liquid scintillation counter, and the data exam ned for

b ory activity ) heOmet ot Loy pRat e Such 2 L e
butoxycarbonylamine)pyrrolidin-1 -yl]phenyl]ammo}-4-(cyclopentylamino)-
pyrimidine, 0.52 g (4 mmol) of butyl glyoxylate (F.J. Wolf, J. Weijlard, Org.
Synth. Coll., 1963;4:124-125) and 0.5 mL HOAc in 15 mL of EtOH is heated

10 under reflux for 14 hours, and the solvent is removed under vacuum. The residue
is diluted with aqueous ammonia solution and extracted into EtOAc.
Chromatography on silica, eluting with hexane/EtOAc (3:2), gives 0.21 g (28%)
of the title compound (Compound 53): mp (MeOH) 226-228°C.
1H NMR [(CD3),S0]: 5 9.83 (br, 1 H, exchangeable with D20, 2NH), 8.73 (s,

15 1 H, H-4), 7.80 (s, 1 H, H-6), 7.44 (dd, J = 8.8, 3.4 Hz, 2 H, H-2',6"), 7.17 (br d,
J=6.5Hz, 1 H, exchangeable with D,0, 3"H), 6.51 (d, /=89 Hz, 2 H, H-3",5"),
5.63 (m, 1 H, cyclopentyl CHN), 4.13 (m, 1 H, pyrrolidinyl CHN), 3.45 (m, 1 H,
pyrrolidinyl), 3.34 (m, 1 H, pyrrolidinyl), 3.22 (m, 1 H, pyrrolidinyl), 3.03 (m,

1 H, pyrrolidinyt), 2.28-2.19 (m, 2 H, cyclopentyl), 2.16 (m, 1 H, pyrrolidinyl),

20 1.93-1.73 (m, 5 H, (m, 1 H, pyrolidinyl and cyclopentyl), 1.63-1.52 (m, 2 H,
cyclopentyl), 1.40 (5, 9 H, CHj3). .



WD 01119825 PCT/1TS00/ 17037 -82 5. Cydi n-Dependent Ki nase Assays

(cdk2/ cyclinE, cdk2/cyclinA, cdc2/cyclinB) Enzynme assays for |C50

det er mi naWiOMA983hd ki netic eval uation were perforned RETASOBLHNF | filter
plate (MI1ipore MADVNG6550) in a total volunme of 5 0.1 nL of 20 MM TR S,
pH 7.4, 50 MM NaCl ,1 nMdithiothreitaohg. 10 M MyCl2, 12 i M ATP cont ai ni ng
0.25 i G of [32P]ATP, 20 ng of enzynme (either cdk2/cyclinE cdk2/cyclinA,
or cdc2/ cycl Paysis qaleulated forEpeHasNyPa: and appropriate dilutions of the

particul ar inventign ] . l,,conponents except the ATP were added to
the wells, and theep??‘;%gq’pm'ﬂge% on a plate mxer 10 for 2 mnutes. The

reacti on wasFoagunChes.sai, 6i7ayNa0.§232P] ATP, and the plate was incubated at
25C for 15 mnutes. The reaction was term nated by addition of 0.1 nL of
20% TCA. The plate was kept at 4C for at least 1 hour to allow the
substrate to prech)pit & solutionef 0dH Ig0.28 mendlhafi2-f{#f3:¢err-butorycarbord Wi th 0.2 ni

of 10% TCA and 32p j.ncqr at t.on. determ ne ' . eta,pl ate counter
(vl 1ac 16 RmopsRaliI Bt ARRipFh Shopent  dp e Pins (R o
conpounds exinalniple28) o DEmLICHIOS srtyeated Withi1tryl. ofidniflnoacetic adid,chnd thet he
foregoing assays, as illustrated by the data in Table 2. In the table, the
col utms haverestiting miterRiis sirmed atroem demperatyre forS-hoyrscA8ecrempyp 96the0 FGF neans

full |engt h\/\%ﬂ@épﬁ%@é&ﬂﬂ iQM%%ik%ﬁkgﬁe%ﬁé?ﬂﬁﬁfsniﬁw 5@0.&5 Egﬁl??ﬁ%ﬁs platel et

derived gro actor ki nase 4 ans cycli1n dépen ase 4/cyclin
D1 conpl ex tekifécompovad (Gompenndi TR o MeQilagpd 92-20¢°6.i n A conpl ex CDKI B
means cycl in_dependent kinase 1/cyclin B conplex 25 CDK2E neans cyclin
dependiht ki AHNMR/I(GRI)2SOES 982 (bre X B, ©5bangesble with D200 MNED,8.724si on of t est
conpound in mcronmoles to_inhibit the activity of a specified kinase by 50

percent. WO &H: He®pE 806yl Hobep); 7.45(dd, J = 8.9,3.4 Hz 2 H, H-2',6'), 6.48 (4,
J=28.9 Hz, 2 H, H-3",5), 5.62 (m, 1 H, cyclopentyl CHN), 3.55 (br pentet,
J=15.8 Hz, 1 H, pyrrolidinyl CHN), 3.39 (m, 1 H, pyrrolidinyl), 3.34 (m, 1 H,
pyrrolidinyl), 3.22 (m, 1 H, pyrrolidinyl), 2.86 (m, 1 H, pyrrolidi;xyl),
15 2.28-2.18 (m, 2 H, cyclopentyl), 2.07 (m, 1 H, pyrrolidinyl), 1.98-1.66 (m, 7 H,
NHjy, pyrrolidinyl and cyclopentyl), 1.63-1.52 (m, 2 H, cyclopentyl).
Analysis calculated for C23HpsN70+0.66 HyO:
C, 62.51; H, 6.58; N, 24.30. |
Found: C, 62.41;H, 6.55; N, 24.33.
20 Additional compounds prepared in an analogous fashion are as follows:
8-Cyclopentyl-5-methyl-2-(4-piperazin-1-yl-phenylamino)-5,8-dihydro-
6H-pteridin-7-one; '
2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino}-8-cyclopentyl-5-methyl-5,8-
dihydro-6H-pteridin-7-one;
25 N-{1-[4-(8-Cyclopentyl-5-methyl-7-ox0-5,6,7,8-tetrahydro-pteridin-2-
ylamino)-phenyl]-pyrrolidin-3-y1}-3,3-dimethyl-butyramide;
8-Cyclopentyl-5-methyl-2-(4-morpholin-4-yl-phenylamino)-5,8-dihydro-
6H-pteridin-7-one;
8-cyclopentyl-2-{4-[4-(2-hydroxy-ethyl)-piperazin-1-yl}-phenylamino}-5-
30 methyl-5,8-dihydro-6H-pteridin-7-one;



-83 Table 2 Cnpd WEEIOY C-src : FGF PDGF CDK4D CDK2A CDKI B CDK2E No. |C50
1 C50 1C50 1C50 1C50 1C50 1C50 1C50  (Nm) (jun) (Fun) (pm) (pm (pm) (pm
(pm) 1 >50 W60I/198B >50 2 0.1445 0.057 >50 7.7 3 >50 1, FETHSMES0M. 55 4
0.8605 0.015 69% @5 0.70 5 >50 >50 38%@ >50 6 0.987 0.29 0,05 3.13 7
>50 8.47 33%® 11.95 0.06 0.064 0.65 877>50 3.35 41% @0.5 6 0.041 0.26
0.95 9 >50 3 41% @0.5 59%@5 0.047 2.78 41 10 >50 34 57% @50 >50 0. 44
1.84 8 11 >50 11 33%gHopeutyl-D-BF4q2 bdioLy-byl)-8,5alimethy-pipediindl-g§- 25. 4 13

4.49 0.50 17%@, 1 3.0.007.0,18 Q 75 0.61 17 2.19 0.0435
0.094 0.4 1.9 \%Wi?"i‘ﬁ%}zénﬁ%ﬂ%é SR PTidin 1 o (cont' d) Cmpd VEEI OY

C-src FGF PDGF CDKAD-[E2sd ﬁmmoxd\ﬂ678@a&hb%%térﬂﬁ02-yﬁﬁﬂmb-050 | C50
I1C2g &0 (F r?hengylﬂyn(ohg%ne—(s n?bo&yﬂcacx%%@ylagrpée (pm 18 >50 20 0.23 19 7.4
5 {4-]4-(8-Cyclopentyl-5-methyl-7-ox0-5,6,7,8-tetrahydro-pteridin-2-

ylamino)-phenyl]-piperazin-1-yl}-acetic acid; and
6-(2,6-Dichloro-3-hydroxy-phenyl)-8-methyl-2-(4-morpholin-4-yl-
phenylamino)-8H-pteridin-7-one.

EXAMPLE 6
10 The pharmaceutical utilities of pteridines of this invention are established
by the following assays for kinase inhibition.

1. Wee 1 OY assay
These kinase assays are carried out on 96-well filter plates (Millpore,
Cat. MADPNOBS50) in 50 pL kinase assay buffer (50 mM Tris, pH 8.0, 10 mM
15 NaCl, 10 mM MgCl,, 10 uM ATP with 0.25 pCi [r-32P]JATP, 1 mM DTT) with
0.1 pg purified N-terminal truncated Wee 1 and 6 pg poly(Orn, Tyr)4:1 (Sigma,
P4534). .The assay is started by adding ATP and incubating at room temperature
for 20 minutes with shaking. The reactions are terminated by adding 50 plL ice- '
cold 20% TCA (trichloracetic acid) with 0.1 M sodium pyrophosphate and
20 shaking the resultant mixture for 1 minute, The plate is then incubated at 4°C for
1 hour to allow protein to precipitate. These plates are then washed 5 times with
200 puL ice-cold 10% TCA and with 0.1 M sodium pyrophosphate per wash.
Twenty-five microliters scintillation liquid is then added to each well, and the
plate is counted in Wallac’s MicroBeta counter 1450. Results for several of the
25 pteridines of the invention are shown in Table 2.

2. Cyclin-Dependent Kinase 4 (CDK4) Assay
Enzyme assays for ICsq determinations (Table 1) and kinetic evaluanon

were performed in 96-well filter plates (Millipore MADVN6550). The total
volume was 0.1 mL containing a final concentration of 20 mM TRIS



20 7.07 0.12 21 >50 6.8 0.054 22 >50 47 0.16 23 24 4.35 52 >50 1.8 0.53
4.5 53 62 0.077 The follow ng exanples further

phar maceutW@19350r nul ati ons provided by this inventi onPCERENEIGET 7
Preparation of Pharmaceutical Conpositions 5 1. A pharnaceuti cal

formulation in the formof hard gel atigp.capsules for oral

illustrate typical

adm ni strati on

are prepared using the follow n ngredients ng/ capsul e)
Active conmpodhislhy xmﬁﬁ‘&ﬂ%“ﬂﬁﬁgﬁe »2bpH 7@5%@%@511&@&% iothgeitok ot g

460

g

't o har o gel SO MR M AT ol RS REARE BB 1T T T

into hard gel

i ngredi ent

di et hyl am noz;tdﬁ @"Ahﬂ hnp%yﬁE?WJeﬁn% rr{a da]%propnéte dlh/m?)nﬁq’e()faThe

conposi tion 'o% d.mdmfﬂteqmdmﬁmm:& mcénbbmméiﬁmefmweaadeant of
rest engsis. 2. Formuylati on for Oral _Suspension_ | ngredi ent

post surgi cal

Amount d&Sec tamewe 5-agf, mlaawmlmi gn @ piate mizgpfogg minutes. The reaction

10

15

20

30

was started by adding [32P]JATP and the plate incubated at 25°C for 15 minutes.
The reaction was terminated by addition of 0.1 mL of 20% TCA. The plate was
kept at 4°C for at least 1 hour to allow the substrate to precipitate. The wells were

then washed five times with 0.2 mL of 10% TCA and 32P incorporation
determined with a beta plate counter (Wallac Inc., Gaithersburg, Maryland).

3. PDGF and FGF Receptor Tyrosine Kinase Assays

Full-length cDNAs for the mouse PDGF-$ and human FGF-1 (flg)
receptor tyrosine kinases were obtained from J. Escobedo and prepared as
described in J. Biol. Chem., 1991;262:1482-1487. PCR primers were designed to
amplify a fragment of DNA that codes for the intracellular tyrosine kinase
domain. The fragment was inserted into a baculovirus vector, cotransfected with
AcMNPV DNA, and the recombinant virus isolated. SF9 insect cells were
infected with the virus to overw:press the protem, and the cell lysate was used for
the assay. Assays were performed in 96-well plates (100 |.|L/incubatlon/well) and
conditions were optimized to measure the incorporation of 32P from Y32P-ATP
into a glutamate-tyrosine co-polymer substrate. Briefly, to each well was added
82.5 uL of incubation buffer containing 25 mM Hepes (pH 7.0), 150 mM NaCl,
0.1% Triton X-100, 0.2 M PMSF, 0.2 mM Na3VOy, 10 mM MnCl, and
750 pg/mL of Poly (4:1) glutamate-tyrosine followed by 2.5 pL of inhibitor and
5 uL of enzyme lysate (7.5 ng/uL FGF-TK or 6.0 ug/uL PDGF-TK) to initiate the
reaction. Following a 10 minute incubation at 25°C, 10 mL of yY32P-ATP (0.4 uCi
plus 50 uM ATP) was added to each well, and samples were incubated for an
additional 10 minutes at 25°C. The reaction was terminated by the addition of
100 pL of 30% TCA containing 20 mM sodium pyrophosphate and precipitation
of material onto glass fiber mats (Wallac). Filters were washed three times with



di fl uorophenyl)-7-one Sorbitol solution (70% N.F.) 40 M. Sodi um benzoate
150 ng Saccharin 10 ng Cherry Flavor 50 ng Distilled water g.s. ad 100
nmL The sorbiwobi/sedsuti on is added to 40 nL of distilled wawaiseo/aed t he
napht hyri dine i s suspended therein. The saccharin, sodium benzoate, and
flavoring are added and di ssolved. The,yolunme is adjusted to 100 nL with
distilled water. 10 Each milliliter of -éy'rup contains 5 ng of active

i ngredi ent. Thd5%/BR& caitsifing $00vaM sodimi fyeephbsphatehand dlieakdibacteityrent and

prevention of atherosclerosis. 3...T ts h cont ai ni 60 . of active
i ngredi ent  Act iT#&® %t}téafigﬁfc%teﬂ,éuEﬂaﬁ%}@%ﬁge}wﬁw@?{)%w '¥ine

celjl ul ose g5 rraicﬁxﬁ@?mubﬁneﬁrawaamhém;aeetﬁaﬁ ohQfie SledrsHollowing Mncfibatdn of\/at er)

Sodi um car boxynet st ar 4.5 Magnesi.ym st earate 0. alc 1.0 ny
Total 150 g THemReR vk byl sl (R tuevmie) Spesie T BEiS AL enTE Pitsced
through asNo. 4affelyRalddfined asStb@YR:ARFmBuX Bshshdd Uity Thel EAcsnhtidn on of
pol yvi nyl pyrrolidone is_ 15 m xed wiith the resg‘l t ant ‘powders and then
passed t hr ough of2Kkemponnd thatighibited spegificactivithby 30 ¢ svandaterminedy at 50- 60C
and passed thr Qg & hBnhitiBodBie U - S WO 01/19825 PCT/ USOQ' 17037 -86

si eve. The sodi um car boxynet hyl starch, magnesium stearate, and talc,
previously passed through a No. 60 nesh U S. sieve, are then added to the

granul es whi ch,4, af (CBire Kinds@Assagé € conpressed on a tablet machine to yield
tabl ets each wei ghing

C-src kinase was purified from baculovirus infected insect cell lysates

10 using an antipeptide monoclonal antibody directed against the N-terminal amino
acids (amino acids 2-17) of c-src. The antibody, covalently linked to 0.65 um
latex beads, was added to a suspension of insect cell tysis buffer comprised of
150 mM NaCl, 50 mM Tris pH 7.5, 1 mM DTT, 1% NP-40, 2 mM EGTA, 1 mM
sodium vanadate, 1 mM PMSF, 1 pg/mL each of leupeptin, pepstatin, and

15 aprotinin. Insect cell lysate containing c-src protein was incubated with these
beads for 3 to 4 hours at 4°C with rotation. At the end of the lysate incubation, the
beads were rinsed three times in lysis buffer, resuspended in lysis buffer
containing 10% glycerol, and frozen. These latex beads were thawed, rinsed three
times in assay buffer (40 mM Tris, pH 7.5, 5 mM mgCly) and suspended in the

20 same buffer. In a Millipore 96-well plate with a 0.65 um polyvinylidine
membrane bottom were added the reaction components: 10 pL C-src beads, 10 pL
of 2.5 mg/mL poly GluTyr substrate, 5 uM ATP containing 0.2 pCi labeled

32p_ATP, 5 ul. DMSO containing inhibitors or as a solvent control, and buffer to
make the final volume 125 pL.. The reaction was started at room temperature by

25 addition of the ATP and quenched 10 minutes later by the addition of 125 pL of
30% TCA, 0.1 M sodium pyrophosphate for 5 minutes on ice. The plate was then
filtered and the wells washed with two 250 mL aliquots of 15% TCA, 0.1 M
pyrophosphate. The filters were then punched, counted in a liquid scintillation
counter, and the data examined for inhibitory activity in compatison to a known

30 inhibitor such as erbstatin. The method is also described in J. Med. Chem.,
1994;37.598-609.



150 ng. 5 A typical active ingredient utilized in the above preparation is
the conmpound of Exanple 6 (7). This formulation is well-suited for
prevent i oW&HAB®r eat ment of psoriasis. 4. A parenteral PEHIBATRT on
suitable for adm nistration by injection is prepared by dissolving 100 ng
of 6-pyridine-2y1-8-(Il-ethyl propyl)-2:424-(4- 10

nmet hyl pi perazi n- 1- F') henyl am no] - 8H pteri |ne one in 250 nL of 0.9%
aqueous sodi ™m chd o] °Wﬁ¥q16wa‘aﬁﬂlﬂs’%(ﬁgﬁ "E?féd&?(%‘f’ﬂ‘?e solution to

about 7.0. This Em&m{mon is well-suited for the treatnent of cancer,
for exanple breast cancer, _| eukem a, _prostate_ cancer, bl adder carcinonas,

col orectal cancer? Wasm&ﬂ@&oﬂ“%“ﬁ%@ﬁ#%ce‘@@agmﬂﬁépar ation for

Suppositories tur

>3 et hyl - PRSP 555 e s Caliooss MARVINGS0) s ot ylume of

hydr ochbori d@mﬂotmmgm, pHTR4) 500V NaCl, 1M dithisdideicolf 0 " uni fornity at
60C. The m xture is cooled to 24C in tapered Each suppository w |

wei gh about ZOQMMEQMWMWM&QJ § uoef{ 4&A§P¢20mgsof@ame20 day for

treat ment of fI a di seas TO | cal Preparati on | ngredi ent
Amount  ( rg) (e wﬁcﬁf}ﬁ@ﬁ ad?ﬁm?@wﬂ% ﬁﬁ@ﬁ}f%&nﬁ&) Ropjastomsgand

8H- pteridin- Gpﬁ}BBmEE BioROSK the q&@éulé%enm dofap Bﬁ‘ﬁd Ml%ﬂﬁb Cet ear yl

Al cohol 50 yceryl Stearate 100 - St earate 100" Ceteth-20 50

Monobasi ¢ Sodxeapt the &Pt vugre adsied torths mells, gndythe plate was placed on a plate mixer
10 for 2 minutes. The reaction was begun by addition of [32P]ATP, and the plate was
incubated at 25°C for 15 ‘minutes. The reaction .was terminated by addition of
0.1 mL of 20% TCA. The plate was kept at 4°C for at least 1 hour to allow the
substrate to precipitate. The wells were then washed five times with 0.2 mL of

10% TCA and 32P incorporation determined using a beta plate counter (Wallac
15 Inc., Gaithersburg, Maryland).
‘Several of the invention compounds exhibited good inhibitory activity
when evaluated in the foregoing assays, as illustrated by the data in Table 2.
In the table, the columns have the following meanings:
C-src means C-src kinase
20 FGF means full length fibroblast growth factor receptor kinase
PDGF means platelet derived growth factor kinase |
CDK4D means cyclin dependent kinase 4/cyclin D complex
CDK2A means .cyclin depéndent kinase 2/cyclin A complex
CDK1B means cyclin dependent kinase 1/cyclin B complex
25 CDK2E means cyclin dependent kinase 2/cyclin E complex
IC5q means the concentration of test compound in micromoles to inhibit the

activity of a specified kinase by 50 percent.
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uniformty into a creamand applied
PSS 17037

WO 01/ 19825

the formula RA R6 R W((

-87 The above ingredients are blended to

-88 CLAI M5 \What

topically for treatnent of nel anoma.

is clained i ecvusedincesapound of
I8 R 5 and pharmaceutically acceptable salts,

esters, am des, and prodrugs thereof, V\iigg_rei n:. Wis NH, S, SO or SO2; R2
Is: Cl-C10 al kyl, C2-C10 al kenyl, C2-C10al kynyl, C3-Cl10 cycl oal kyl, .10
(CH2)n-aryl, COR4, (CH2)n heteroaryl, dPable2CH2)n-heterocyclyl, wherein
each of the forggeing—aty re & e.}"F 2 '(nﬁy' cycl-oallay A
heteroaryl, and Kapd FE 1Y oup cah IDOF HDRAR [CPR2AFCOKIBI COK2E |+ it e
with from1 to § NebstIG0erdtICsp pudSsesel ebsed| iesm| &p hdFsmgnIGss (b)
am no, al kyl am rjo, apdggjal M REmyf ) @hko xpmﬁni qes! Q) | (um)
al kyl am noal koxy—ant——gtatiy-afrraat kexy ) phenyt—pstbstiftuteeq phenyl

r >§5 =30 250
phenoxy, and suhstlthe phenox (Ce) hydroxy

2 0.1445 | 0.057 >50 7.7

3 >50 | 153 | 54%@5| 755

4 0.8605 [0.015| 69% @5 | 0.70

5 >50 | >50 [38% @5 | >50

6 0987 | 0.29 0.05 3.13

7 >50 847 | 33% @5 | 11.95 0.06 | 0,064 0.65

8 >50 335 41% @05 6 0.041 026 0.95

9 >50 3 [41%@05(59%@5| 0.047 | 278 4]

10 >50 34 [57% @50 >50 0.44 1.84 8

11 >50 11 [31%@5| >50 125 | 0.036 | 0.354 0.05

12 1.01 0.38 254

13 4,49 050 { 17% @5

14 30

15

16 33 0.007 | 0.i8 0.75 0.61

17 2,19 | 0.0435 | 0.094 0.4 L9




20 (f) thio, alkylthio (g) cyano (h) nitro (i) al kanoyl, am noal kanoyl,

al kyl am noal kanoyl, and di al kyl am noal kanoyl. 11111111111 ¢ 11111/1111/1 S
LLLTTT WOV 5 PCT/ USOO 17037 -89 (j} ami nocar bonPCT/US00/17037

al kyl am nocar bonyl, and di al kyl am nocar bonyl (k) am no-C3-C7

cycl oal kyl carbonyl, al kyl am no C3- C7 @Mcl oal kyl car bonyl , and

di al kyl am no-CG3-C7 5 cycloal kyl carbonyl (1) GOz, C02Z, SOz, SQ2Z, and
P03Z, where Z is hydrogen, hydrdﬁ@? u$d), SOz, |ower alkyl, substltute-d

al kyl, am nqey <a| B F&F T A CDKQA 13.
pi peri di nyl, f El ny| .~ subst |t utje Ly (} I ge zﬁIyI and
substit ut ed’ p B‘era? {(t:ﬁ’ ]déPbo 395(1 e "'%ﬁt |ﬁ$fhc E $¥m|3 to 7 ring

menbers, ong or t\mm))f aim)dh @ay be(ﬁtnhet@m}at o(pnf) €] guieq {un®m| 0 or N,
and wherein [Thg Gar3¥CYFT3¢ [O7 9gp NMay De [supstirutedf wtir{one, {t wo, or

t hree substijt uent groupp sellected from 15 (1) haI ogen (c) hydf oxy (3)

al kyl, amn dllgyl ; 7lhKy 135 drat-kyf-amgatkoyt %) rftgoromethyl (5)
al koxy -20 () ani|no, al kyl ani no, difal kyl gni no, |al kanloyl am|no

20 7.07 0.12

21 >50 6.8 0.054

22 >50 47 0.16

23

24 4.35

52 ?50 18 | 053 45
53 .

62 0.077

The following examples further illustrate typical pharmaceutical
formulations provided by this invention.

Example 7
. Preparation of Pharmaceutical Compositions
5 1. A pharmaceutical formulation in the form of hard gelatin capsules for oral
administration are prepared using the following ingredients:

Quantity
(mg/capsule)
Active compound 250
Starch powder 200
Magnesium stearate 10

Total 460 mg



(7) CQz, €02z, SQz, SA2Z, or P03z (8) aryl (9) heteroaryl (10) (CH2)n

nmor pholino 25 (11) (CH2)n piperazinyl (12) (CH2)n piperadinyl (13)
(CH2)n tetraX0oewt9s2kn) trifluoronmethyl; R4 and R6 are: 30 pCxyusbongeszane or
di fferent and are independently hydrogen, hal ogen, |ower alkyl, or |ower
al koxy, substituted alkyl, (CH2)n al keny_g _(CH2) n

1,11111212121112121221121i 11112111 WO 01/ 19 35 PCT/ US00/ 17037 -90 al kynyl ,
(CH2) n-cyan, amino, %he abowé ingresients Aremtixed ant fitlediny hard pgéldtinapsol®ichyl , nono-

or dial kyl am no, no-_or. dial.kyl am noal koxy, igl, thjo nitrile,
nitro. car boxy! i“géTg‘équ?'R"‘Ssa%‘éﬂ?&r%i 2 *V&%@%ﬁé&@%ﬁﬁb@%&hﬁ*ﬁﬁ@h ¢z, PO3Z,
CzZ, CZ, 5 SOdietiytaninmtioryioptenylhino S adutydBH pteridifi-T0nd Thé’ -

cycl oal kyl car bon di al kyl ag’ nocar bon t he sane

|, and.N-ymgno- or. N, N l; (b
or different an&X‘BP‘g‘t}"Hdse?S’@WHgﬁ‘ie&?"("éHQ 44imes a dp ?ﬁatﬁé‘!té’% pestsyreicakr v al kyl |
or heteroasyl al kgstenostdrer ei n each aryl and heteroaryl is unsubstituted or
substituted with up to five groups 10 sel ected from hal ogen, hydroxy,

| ower al kyl, substituted al kyl, alkenyl, substituted al kenyl, alkynyl,
substituted al k¢nyl , Feramlation for Rsal Puspensioro, nono- or di al kyl ani no,
trifluoromethyl, thiol, thioalkyl, nitrile, nitro, carboxylic acid,

s: (a)

carboxylic acid ester§s,
strhstit ut ed

car boxa
hydr ogen, | ower al kyl '

Brifen; SCBZ, _and PC8Z,

~phenyl&tind-8H-6-(2 g
difluorophenyl)-7-one
Sorbitol solution (70% N.F.) 40 mL
Sodium benzoate 150 mg
Saccharin 10mg
Cherry Flavor 50 mg
Distilled water q.s. ad 100 mL

The sorbitol solution is added to 40 mL of distilled water, and the
naphthyridine is suspended therein. The saccharin, sodium benzoate, and flavoring
are added and dissolved. The volume is adjusted to 100 mL with distilled water.

10 Each milliliter of syrup contains 5 mg of active ingredient. The suspension is well-
suited for the oral treatment and prevention of atherosclerosis.

3. Tablets each containing 60 mg of active ingredient

Active ingredient 60 mg
Starch 45 mg
Microcrystalline cellulose 35mg’
Polyvinylpyrrolidone (as 10% solution in 4mg
water)

Sodium carboxymethyl starch 45mg
Magnesium stearate 0.5mg
Talc 1.0mg
Total 150 mg

The active ingredients, starch and cellulose, are passed through a No. 45
mesh U.S. sieve and mixed thoroughly. The solution of polyvinylpyrrolidone is
15 mixed with the resultant powders and then passed through a No. 14 mesh U.S.
sieve. The granules are dried at 50-60°C and passed through a No. 18 mesh U.S.



al kenyl, (CH2)n-al kynyl, substituted al kynyl, or a (CH2)n- carbocyclic
group containing from3-7 nenbers, up to two of which nenbers are hetero
at ons selWePEWsIS om oxygen and 20 nitrogen, wherein t hE&CEHPWEEAE i ¢ group
I's unsubstituted or substituted with one, two or three groups selected -
fromthe group consisting of hal ogengg.hydroxy, |ower alkyl, |ower alkoxy,
acetoxy, amno, COZ, C2Z, SOZ, S2Z, PGBZ, nono- or dialkylamno, aryl
and het er oarsjéve. P8 spdipm(capipyymethy starhOmpgnesineistaarts, pnd tales prewpwsly . or

het er oar yl al 1%&{ i | ' %;-Hﬁlﬁéétiﬁﬁ uted or
substituted erﬁ up h(;’al’ﬁ‘?.i6§2rfeglgg{%ssxegééla%%%fﬁ%&éﬂ%dtxi group Jc;:}%nsi sting of
hal ogen, hyafteoryxing, aweompiesset on anahdetimaghioeitogyi¢ld kabletssach weighingy, ami no,
nono- or di ai | am no, trifluoromethyl, alkenyl, substituted 30 al kenyl,

al kynyl , subs Tt ed al kynyl, thiol, thioalkyl, nitrile, nitro, I 111111111
11111 B LI 1 1A typichl active ikgrediemttilizédli $he-dbor(PrepdBlivh isb87 - 91 car boxylic

acid, carboxylic agcifd. ester r hoxam des 27 e 202Z, and
P03Z; and n 75PRHR %@@Pﬁm}hﬁ%’sﬁn@kt'gﬂbg ‘?@5‘\’}#‘8&"’%@%?‘ ot her than
hydr ogen or tréaiméndofpssiiasisvnen R2 is methyl, ethyl, or acetyl. 5 2. A
conpound of the formula R4 R NR-NO H1

4. A parenteral composition suitable for administration by injection is
prepared by dissolving 100 mg of 6-pyridine-2yl-8-(1-ethylpropyl)-2-[4-(4-

10 methylpiperazin-1-y1)-phenylamino]-8H-pteridine-7-one in 250 mL of 0.9%
aqueous sodium chloride solution and adjusting the pH 6f the solution to about
7.0. This formulation is well-suited for the treatment of cancer, for example breast
cancer, leukemia, prostate cancer, bladder carcinomas, colorectal cancer, and

small-cell lung carcinoma.

15 5. Preparation for Suppositories
A mixture of 500 mg of 2-(3-methyl-4-fluorophenyl)amino-8-cyclohexyl-
8H-ptéridine-7-one hydrochloride and 1500 mg of theobroma oil are blended to
uniformity at 60°C. The mixture is cooled to 24°C in tapered molds. Each
suppository will weigh about 2 g and can be administered from 1 to 2 times each
20 day for treatment of inflammatory bowel disease.

6. Topical Preparation

Ingredient ' Amount
(mg)
8-Methyl-2-(4-methoxyphenylamino)-6-phenyl- 20
8H-pteridin-7-one
Propylene Glycol 100
White Petrolatum 500
Cetearyl Alcohol 50
Glyceryl Stearate 100
PEG 100 Stearate _ 100
Ceteth-20 50
Monobasic Sodium Phosphate 80

TOTAL 1000




R 8 and pharmaceutically acceptable salts, esters, am des, and prodrugs
thereof, wherein: R2 is: 10 C-Cl0 al kyl, C2-Cl10 al kenyl, C2-C10 al kynyl,
C3- C10 cycl oaWVRY119825 CH2) n-aryl , COR4, (CH2)n-heteroaryl, roTdsosEd8Im
het'erocyclyl, wherein each of the foregoing al kyl, alkenyl, alkynyl,
cycloal kyl, aryl, heteroaryl, and heterggyclyl groups can be unsubstituted
or substituted with froml to 5 substituent groups selected from 15 (a)
hal.ogen (b) anino, allleyrbav ingredients acki tdéridgd toriniforn{ity)intelalceesys, and Bppliedl koxy,

al kyl ani i noal KoXmi | ] | koxy (d) phenyl, substituted phenyl,
Shenoxy. and subs ’f?ﬁ?‘é’dgéﬁﬁ%éé&f;m%g‘(‘e) hydroxy (f) thio, alkylthio (g)
cyan (h) nitro (i) al kanoyl, am noal kanoyl, al kyl am noal kanoyl, and 25

di al kyl am noal kanoyl WO 01/19825 PCT/ US00/ 17037 -92 (j) am nocarbonyl,

al kyl am nocarbonyl, and dial kyl am nocar bonyl (k) am no-C3-C7

cycl oal kyl car bonyl , al kyl ami no-C3-C7 cycl oal kyl carbonyl, and

di al kyl am no- C3-C7 5 cycl oal kyl carbonyl (1) COzZ, CQ2Z, SQZ S2Z, and PQ3Z,
where Z is hydrogen, hydroxy, al koxy, |ower alkyl, substituted al kyl,

am no,



al kyl am no, dial kyl am no, piperidinyl, substituted piperidinyl,

nmor phol i nyl, substituted norpholinyl, 10 piperazinyl, and substituted

pi per azi (WO 0Y1§25a car bocyclic group containing from 3 PEV¥SHHR7 nenperss,
one or two of which may be a heteroatom selected fromO or N, and where€in
t he carbocyclic group may be substitugged with one, two, or three
substituent groups selected from . _15 (1) halogen (2) hydroxy (3) alkyl,
ani noal kyl, al kyl and di al kyl ani nod¥ s(4) trifluoronmethyl (5) al koxy 20
(6) am no, al kylam no, dial kyl am no, al kanoylam no (7) CQOz CQ2zZ, SQZ,
S22z, or PG3Z (8) .aryl .(9) heteroaryl (10) (CH2)n norpholino 25 (11)
(CH2). pi per‘é(b?tmla‘m@ﬁﬁ (CH2) n piperadinyl (13) (CH2)n tetrazolyl (n)
trifluoronmethyl; R4 and R6 are: 30 (a) the sane or different and are

i ndependent |y hydrogen n ower alkyl, or |ower alkoxy, substituted
al kyl | (CHz)%-al ng‘i‘l’,“ﬁ%@g%fﬂ'lﬁllll DITUIELIE I " S - foo oo -
WO 41/19825 PCTI I SOO 17037 -93- subshictt uted al kenyl, (CH2)n-al kynyl,

substituted al kynyl, (CH2)n- 6
R
2
2
\W

o
I 8
5 and pharmaceutically acceptable salts, esters, amides, and prodrugs
thereof, wherein:
W isNH, §, SO, or SOp;
R2 is:
C1-C10 alkyl, C2-Cyo alkenyl, C2-C10 alkynyl, C3-Cyg cycloalkyl,
10 (CHp)p-aryl, COR%, (CHp)y-heteroaryl, and (CHp)y-heterocyclyl,

wherein each of the foregoing alkyl, alkeny), alkynyl, cycloalkyl,
aryl, heteroaryl, and heterocyclyl groups can be unsubstituted or
substituted with from 1 to 5 substituent groups selected from:
(a) halogen
15 (b) amino, alkylamino, and dialkylamino
(c) alkoxy, aminoalkoxy, alkylaminoalkoxy, and
dialkylaminoalkoxy
(d) phenyl, substituted phenyl, phenoxy, and substituted phenoxy
(e) hydroxy
20 () thio, alkylthio
() cyano
(h) nitro
(i) alkanoyl, aminoalkanoyl, alkylaminoalkanoyl, and
dialkylaminoalkanoyl

—
L LT



cyano, am no, am noal koxy, phenoxy, hydroxy, trifluoronmethyl, nono- or

di al kyl am no, nono- or dial kyl am noal koxy, thiol, thioalkyl, nitrile,
nitro, carbewydines2eci d, carboxylic acid esters, 5 carboxeorasmi7deRZ, P03Z,
Cdz, C»Z, SOz, am noal kanoyl, am nocarbonyl,

am no- C3- C7- cycl oal kyl carbonyl, and N ngﬁ or N, N-di al kyl am nocar bonyl ;
(b) the sane or different and are indep@ndently (CH2)f aryl, (CH2)n

heteroaryl, arylal kyl, qf h%%msy@ahﬂkykmmde&b@ynaﬁ@ch aryI and 10
heteroaryl is unsubstltuted or ‘sémstltuted with up to five groups selected

from hal ogen, hydroxy, | owefia mocahofl i t ut ed al kyl, al kenyl ,
substituted al kenyl, al kyp yh,@%@z&ﬁ@mﬁ&myg@ﬂ alk))lﬁﬁiﬁé-c z@,koxy am no,
I,

nono- or dial kyl am no, trifluororet thi'oal kyl; nitrile, nitro,
carboxylic acid, carboxyli ccyuhoaﬁkykmbenﬁ and Hallgdaniino@yitie, SO3Z, and PQO3Z;
R8 is: (a) hydrogen | ower al kyI substituted al kyl, (CH2)n al kenyl,
substitutéd ~al kenyl, (CH2)A¥ allylsprbondubst i t ut ed al kynyl, or a (CH2)n-

carbocyclic group contaigy ngoz 6,2 SOZIRHRe! sd Ztg,h;ry,\@lpﬁ d&%ﬂml ch

menbers are hetero atons sel ect ed“fr om’oxygen a ni trogen, erein the
carbocyclic group is unsubshydrokyalkoxy, SOBoiverd dtyd dubstitieddlieyl, aimiwp, or t hr ee

groups selected fromthe gro con tin of h oxy, | ower
al kyl, I ower al koxy, acet ox?ﬁl‘%m&l’fﬂ0 égliy %G‘ygé&?fémx%ar boxylic esters,
car boxyam des, am no, 25 ipefidinyl, xtB&BZn orpbRfigyl, or di al kyl am no,

aryl and__heteroaryl; (b) (CH2)r, aryI eter aryI, aryl al kyl , or
het er oar yPal kyl , wherein eRiPFazp mw%dmeﬁm unsubstituted or

substituted with up to vgc&b&% il i 8 {67 B MBmER het | Ng Of
hal ogen, 30 hydroxy, Iom(/iex? al kyl, %&%Hut ed aI kyl , Io%r aisélgngy, am no,

mono- or dial kyl ami ng, trif pnmqﬂfe\thwmmay&pné\ﬁtﬁoatomsmeflﬁ v or
and wherein the carbocyclic group may be substituted with

one, two, or three substituent groups selected from:
15 (1) Thalogen
(2) Thydroxy
(3) akkyl, aminoalky}, alkyl and dialkylaminoalky!
(4) trifluoromethyl
(5) alkoxy
20 (6) amino, alkylamino, dialkylamino, alkanoylamino
(7) COZ, COyZ, SOZ, SO3Z, or PO3Z
(8) armyl
(9) heteroaryl
(10) (CHy)p, morpholino
25 (11) (CHg)y, piperazinyl
(12) (CHp)y piperadinyl
(13) (CHp)y, tetrazolyl
(n) trifluoromethyl;
R% and RS are:
30 . (a) the same or different and are independently hydrogen, halogen, lower
alkyl, or lower alkoxy, substituted alkyl, (CHp)-alkenyl, (CHo)y

A



111 Lill
al kenyl ,

AREEN
al kynyl ,

11 1111

111111 CL N MWD 01/19825 PCTI US00/ 17037
substituted al kynyl, thiol, thioalkyl, nitrile,
car boxyl i Wa&8#¥82ar boxyli c acid esters, carboxam des, ®CHUSEIZI87

nitro,

S2Z, and PG3Z; and n is an integer fromO to 6, and provided that R8 is
5 C1-C3 al kyl ghen R2 is nmethyl, ethyl, or acetyl.
3. A conpound of the formula RA H NO R2 NO HRS and pharmaceutically
acceptabl e salts, estepkynyh{CHeod-cyane amien) aminoalkexye phepoxy, hyfexsi n: 10 R2

ot her than hydrogen or

is: Cl1-Cl10 al kyl,
(CH2)n aryl,

het er ocycl yl
substituent groups sel &
m no (c) al kox
di al kyl am noal koxy 20

di al kyl

COR4, (

substituted phenoxy

10

15

20

30

C2-CL

rlif eI psters,ppr

cycloalkylcarbonyl, and N-mono- or N,N-dialkylaminocarbonyl,

(b) the same or different and are independently (CHp)p-aryl, (CHp),-

heteroaryl, arylalkyl, or heteroarylalkyl, wherein each aryl and
heteroaryl is unsubstituted or substituted with up to five groups
selected from halogen, hydroxy, lower alkyl, substituted alkyl,

~ alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, lower

R8is:

alkoxy, amino, mono- or dialkylamino, triftuoromethyl, thiol,
thioalkyl, nitrile, nitro, carboxylic acid, carboxylic acid esters,
carboxamide, SO3Z, and PO3Z;

(a) hydrogen, lower alkyl, substituted alkyl, (CHy),,-alkeny), substituted

alkenyl, (CH2)p-alkynyl, substituted alkynyl, or a (CHa)n-
carbocyclic group contaix;ing from 3-7 memberé, up to two of
which members are hetero atoms selected from oxygen and
nitrogen, wherein the carbocyclic group is unsubstituted or
substituted with one, two or three groups selected from the group
consisting of halogen, hydroxy, lower alkyl, lower alkoxy, acetoxy,
amino, COZ, CO2Z, SOZ, SO,Z, PO3Z, mono- or dialkylamino,

aryl and heteroaryl;

(b) (CHp)p-aryl, (CH3)y-heteroaryl, arylalkyl, or heteroarylalkyl, wherein

each aryl or heteroaryl is unsubstituted or substituted with up to
five groups selected from the group consisting of halogen,
hydroxy, lower alkyl, substituted alkyl, lower alkoxy, amino,
mono- or dialkylamino, trifluoromethyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, thiol, thioalkyl, nitrile, nitro,

—
L

R
5 i X d
g?g)amﬁlﬁgﬁn%#%%ﬁ%@tkﬁt@dqp 8?1%# bﬁgnoxy, and

al kenyl . C2-C1Q .al kynyl . C3-Cl10 cycl oal kyl | ’
51“?%’51?9?“?’ gh al?ﬂ?éﬁgh‘@?@r'(%ycl yl,  wherein each
of the foregoing al kyl, dalkdgRfinoalkakythiwl, thicallel aatriley hitro, edidbdxylib&ligr oaryl , and
groups cangge ﬂnsu stltutei% or, 15

5P

to 5

and



(e) hydroxy (t) thio, alkylthio (g) cyano (h) nitro 25 (i) al kanoyl,

am noal kanoyl , al kyl am noal kanoyl, and di al kyl am noal kanoy!l 11111l 111111
[TTji 11111 woorngses L WO 01/19825 PCT/ US00117037 - 95 anPCRIGHABHAR | |

al kyl am nocar bonyl, and di al kyl am nocar bonyl (k) am no-C3-C7

cycl oal kyl car bonyl , al kyl am no- C3- C7 cy%lqal kyl car bonyl , and

di al kyl am no-C3-C7 5 cycl oal kyl carbonyl " (1} CQz, CO2Z, SOZ, SQ2Z, and
POBZ, where Z is hydr ogengrbodylidacid,carbakiivragid estessprartmixknyides, €0ds COp4it ed

al kyl, am no, alkyl.amnq, dialkylam no, piperidinyl, substituted

pi peri di nyl, norpholinyl ,Soguﬁgzzstaﬂ‘ﬂg%%nﬁhol inyl, 10 piperazinyl, and

substituted piperazinyl (m a_ carbocyclic group cgontaining from3 to 7 ring
menbers, one or twd 8" {FREEHTOM 0 198 a&dH@E’%P‘gé{“(ﬁ'cr?’ééﬁé”c‘lh%‘ghX‘{'WGror N,
and wherein the carbocycld g~ gy, mayo be st hu ith one, two, or
t hree substi-tuent groupsldée‘ifﬁ%?yzﬁ'hw mls%%hlﬁ’l%trlfé*gg " (2) hydroxy (3)
al kyl , am noal kyl, al kyl and di al kyl am noal kyl (4) trifluoronethyl (5)

al koxy 20 5(6) ag) no,A%(ng olu%gnoptﬁéfogrlm?llakyl am no, al kanoyl*am no

r8

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

10 C1-C10 alkyl, C»-Cy ¢ alkenyl, C»-C1g alkynyl, C3-Cj¢ cycloalkyl,
(CHp)p-aryl, COR#, (CHy)-heteroaryl, and (CHp)y-heterocyclyl,
wherein each of the foregoing alkyl, alkenyl, alkynyl, cycloalkyl,
aryl, heteroaryl, and heterocyclyl groups can be unsubstituted or
substituted with from 1 to 5 substituent groups selected from:

15 (a) halogen
(b) amino, alkylamino, and dialkylamino
(c) alkoxy, aminoalkoxy, alkylaminoalkoxy, and

dialkylaminoatkoxy
(d) phenyl, substituted phenyl, phenoxy, and substituted phenoxy

20 (e) hydroxy
(f) thio, alkylthio
(g) cyano
(h) nitro
(i) alkanoyl, aminoalkanoyl, alkylaminoalkanoyl, and

25 _ dialkylaminoalkanoy}

| R



(7) Caz, .CxRz, Sz, Sz, or PGBz (8) aryl (9) heteroaryl (10) (CH2)n

nor pholino 25 (11) (CH2)n piperazinyl (12) (CH2)n piperadinyl (13)
(CH2)n tewoawwissde (n) trifluoronmethyl; R4 is: 30 (a) PREUSEVEIRr different
and are independently hydrogen, hal ogen, |lower alkyl, or |ower alkoxy,

substituted al kyl, (CH2)n alkenyl, (G)n Il il 112121 11ill11211111 il WO
01/ 19825 PCT/ US00/ 17037 -96 al kynyl ., (CH2)n-cyano, am no, am noal koxy,

phenoxy, hydroxy, tri®I uﬁF’@ﬁ%ﬂFWV;al?%‘ﬂ@m%?‘bmy&laI@?I am no, nono- or

di al kyl am noal koxy, thi ol g4, faﬂxﬂ{oﬁﬂmnyl‘i trile, nitro, carboxylic acid,
carboxylic acid esters, carbdoxam des, "SO2Z, PC3Z, CQZ, CO2Z, 5 SOz,

ami noal kanoyl , am noc&kboamino-Ga-§neycioalkyicarbepyl; disylmingLadeny| , and N-mono-

or N, N-di al kyl am nocar bonyl ; t he s or. differgnt and are

i ndependent |y (CH2) n-aryl ﬁ%@h&@ﬁfbﬂ@ﬁeﬂngﬁwhwyﬁgr‘gm , or

het eroay yl al kyl , wherein d heteroaryl is unsubstituted or
substi ﬁjt ed with up to fi %?‘%}I@l{%}s‘?oeﬂo sel ected from hal ogen, hydroxy,

lower al kyl, substitut(®d €02y CO28I 3% B02ZsuisRO37%, where ibydrpgenal kynyl
R T W R N A
O e enin”| coer oPRSENSEGE sl BT 010 P 19 P
substituted piperidinyl, morpholinyl, substituted morpholinyl,
10 . piperazinyl, and substituted piperazinyl
(m) a carbocyclic group obmaining from 3 to 7 ring members, one
or two of which may be a heteroatom selected from O or N,
and wherein the carbocyclic group may be substituted with
one, two, or three substituent groups selected from: .
15 (1) halogen
(2) hydroxy |
(3) alkyl, aminoalkyl, alkyl and diall_cylaminoalkyl
(4) trifluoromethyl |
(5) atkoxy
20 (6) amino, alkylamino, dialkylamino, alkanoylamino
(7) COZ,CO,Z, SOZ, SO»Z, or PO3Z

(8) anyl

(9) heteroaryl
(10) (CH3), morpholino

25 (11) (CHy)y, piperazinyl
(12) (CHy), piperadinyl
(13) (CHp)y, tetrazolyl
(n) trifluoromethyl;
R4 and RS are:
30 (a) the same or different and are independently hydrogen, halogen, lower
alkyl, or lower alkoxy, substituted alkyl, (CH2)p-alkenyl,

Ll

*x ¢ b



al kenyl, (CH2)n al kynyl, substituted al kynyl, or a (CH2)n- carbocyclic
group containing from3-7 nenbers, up to two of which nenbers are hetero
atonms sel ectwdofifrgszn oxygen and 20 nitrogen, wherein the csriaseychiT. gr oup
i s-unsubstituted or substituted with one, two or three groups selected
fromthe group consisting of hal ogen, droxy, |ower alkyl, |ower alkoxy,
acetoxy, amno, CQOZ, CQ2Z, SQZ S2Z, BZ, carboxylic acids, esters,

am des, nono- or dial kyl substitated alkeriyl, 0H, JetlomplasubstituB allkdodyl((CHR) - ar yl |
(CH2) n-heteroaryl, arylalkyl, or heteroaryl al kyl, wherein each aryl or
heteroaryl is unsubstituexsao,ming,panpalkexycdphenesy, bysdrew, trifluprmetylins” sel ect ed

fromthe group consisti nﬂ°9‘§'°§]§iaﬂ‘%§‘?“°a?‘§?‘fg3f‘§iﬁ fé\‘iﬁr%oaﬂép%'thioligbﬁ I tuted

al kyl, | ower al koxy, am no, nono- , Lrl or ohet hyl ,
al kenyl, substituted 30 thidabayl; njtrile) iétyey\chrboxyiliio aeidt aatboaylid dcidresters, t hi ol |

thioal kyl & nitrite, nitr ledi! beh. F e [ ¢ 1y L MS W
01/ 19825 PCT/ US00I 17037 rtpyapldef 807 boaz cor. ?Qp%&% aé’l“édc?!l%“@é’t ers,
car boxani des, COZ, CQ2Z, amiab¥arborfl dmindT3-CRyeloaByftarbohyl, & N-fbf@®r from O

to 6, and provided that R8 is other than hydrogen or Cl1-C3 al kyl when R2
is methyl, ethyl, or aceNN-diatkkylamindcarboqybund of the formula R& N NR6 1

o1 o ol G5, > o
heteroaryl, arylalkyl, or heteroarylalkyl, wherein each aryl and
10 heteroaryl is unsubstituted or substituted with up to five groups
selected from halogen, hydroxy, lower alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, lower
alkoxy, amino, mono- or dialkylamino, trifluoromethyl, thiol,
thioatkyl, nitrile, nitro, carboxylic acid, carboxylic acid esters,
15 carboxamide, SO3Z, and PO3Z;
R8 is:
(a) hydrogen, lower alkyl, substituted atkyl, (CH2)y-alkenyl, substituted
" alkenyl, (CHp)p-alkynyl, substituted alkynyl, or a (CHp)y-
carbocyclic group containing from 3-7 members, up to two of
20 which members are hetero atoms selected from oxygen and
nitrogen, wherein the carbocyclic group is unsubstituted or
substituted with one, two or three groups selected from the group
consisting of halogen, hydroxy, lower alkyl, lower alkoxy, acetoxy,
amines, carboxylic acids, carboxylic esters, carboxyamides, amino,
25 COZ, COLZ, SOZ, SOyZ, PO3Z, mono- or diatkylamino, aryl and
heteroaryl;

(b) (CHp)p-aryl, (CHy)n-heteroaryl, arylalkyl, or heteroarylalkyl, wherein
cach aryl or heteroaryl is unsubstituted or substituted with up to
five groups selected from the group consisting of halogen,

30 hydroxy, lower alkyl, substituted alkyl, lower alkoxy, amino,
mono- or dialkylamino, trifluoromethyl, alkenyl, substituted

R



R5 and R7 are the sane or different and selected from 10 (a) hydrogen,

hal ogen, am no, am noal koxy, | ower al koxy, phenoxy, hydroxy, thiol,

t hi oal kylwoming?d e, nitro, phenyl, substituted phenyl, "Cﬁ@ﬁé’(‘@‘ﬁ’ﬂyl :
trifluoromethyl, nono- or dialkylam no, nono- or dial kyl am noal koxy,

al kanoyl am no, ami nocarbonyl, am no-_§g- C7-cycl oal kyl carbonyl, and N -nono-
or 15 N, N di al kyl am nocar bonyl; (b) C02Z, COZ, SOZ, SQ2Z or P03Z, where Z
is Alower alkyl, hyadikeny alkynklosupstityted alkypyl: thiel shirglkyl, pitle®itrapno- or

di al kyl am no, pi peri gdi : i i i (vt wi t hout
substitution); 20 (c) 9{.,%3,;1.;g%ﬁa;ﬂgsr@ﬁébaggﬁsﬁkgg&g@a% eg’t(?ut)%tce%lizv'vi th one or
two groups sel ected §oZsbOsmahdROKBXand hal ogen, am no, hydroxy, nmono- or
di al kyl am no, carboxylic acl d, carboxam de, car boxylic acid ester, aryl or
a carbocyclic gr quip ak Bkdgei Féh 0 t& 6. Brovide tiaeR8 is dthertian hiydogef orhi ch
menbers are hetero atons sel ected from oxygen and 25 nitrogen, wherein the
carbocyclic group is @shalkyltwherBZas metbpbethyk otasetylvi t h one, two or three
groups i ndependently sel ected WD 01/ 19825 PCT/ US00/ 17037 -98 fromthe
group consi sting of hal ogen, hydroxy, |ower alkyl, |ower alkoxy, am no, or
mono- or di agkyl aAcompound bf the farmblacycl i ¢ group containing from 3-7 nenbers,
up to two of which nenbers are hetero ajons sel ected from oxygen and
nitrogen, 5 wherein the carbocyclic gr % is unsubstituted or substituted
with one, two or three groups independ nt-IgseI ected fromthe group

consi sting of hal ogen, hydroxy, IomeH“ . Ached al kyl ,
trifluoronethyl, |ower alkoxy, angno, or{ di al kyl am no, aryl,

het eroaryl, carboxylic acid, carl¥Qx a;:E: tic acid ester, 10 aryl,
het eroaryl, norpholinoal kyl, piperagi : _

and pharmaceutically acceptable salts, esters, amides, and prodrugs
thereof, wherein:
10 R2is:
C1-C1o alkyl, C2-Cy g alkenyl, Co-C10 alkynyl, C3-Cyg cycloalkyl,
(CHp)y-aryl, COR4, (CHp),-heteroaryl, and (CH2)q-heterocyclyl,
wherein each of the foregoing alkyl, alkenyl, alkynyl, cycloalkyl,
aryl, heteroaryl, and heterocyclyl groups can be unsubstituted or
15 substituted with from 1 to 5 substituent groups selected from:
(a) halogen _
(b) amino, alkylamino, and dialkylamino
(c) alkoxy, aminoalkoxy, alkylaminoalkoxy, and
dialkylaminoalkoxy
20 (d) phenyl, substituted phenyl, phenoxy, and substituted phenoxy
(e) hydroxy
(f) thio, atkylthio
(g) cyano
(h) nitro
25 (i) alkanoyl, aminoalkanoyl, alkylaminoalkanoyl, and
dialkylaminoalkanoyl

* [ L ] s %*




pi peradi nyl al kyl, tetrazol yl al kyl, am noal kyl and al kanoyl am no; R4 and R6
are: (a) the sane or different and are independently hydrogen, hal ogen,

| ower al kylwo aw19gswer al koxy, substituted al kyl, (CH2) n-pairiisewiros7( CH2) n
15 al kynyl, (CH2)n-cyan, am no, aininoal koxy, phenoxy, hydroxy,
trifluoromethyl, nono- or dialkylam no, no- or dial kyl am noal koxy, thiol,
thioal kyl, nitrile, nitro, carboxylic a'gg'g, carboxylic acid esters,

car boxam des, SQ2Z, PQO3Zj) Caifinotitkbayl, alkgldmimvearbast, kadoy! , am nocar bonyl ,
am no- C3-C7 20 cycl oal kyl carﬁg(nél - ang N]- mono- or N, N

di al kyl ani nocarbonyl ; .(b) CREYREINECEPoRKlt (o ont and are i ndependently
(CH2)n aryl, (CH2)n het(®y oamino.C3aCy byihidaWylcafonyledlionamny-Catdey| , wherein
each aryl and heteroaryl is unsubstituted or substituted with up to five
groups sel ected from hal ogeyeloatsytbarbopyl, andwdiaikyddnkine-Cagosti t uted al kyl, 25
al kenyl, substituted al kenyl, ~al kynyl, substituted al kynyl, |ower al koxy,
am no, nofo- or dial kyl am nBYcl‘I“p‘?qua-ﬁ’GPﬂnet hyl, thiol, thioalkyl, nitrile,
nitro, carboxylic acid, r pogy CO5Z 3807 StH7e i POZAWRES 2118 KiRlrogeh, CO2Z,
Sz, S2Z, and PX3Z; R8 cPg: 30 (g? hydr ogen, I0\Ne3(rzaal kyl, ?ﬁll;sgtgﬂzut ed

al kyl, (CH2)n al kenyl, subshydrotyealkox, losvey klkyl ©b@jtmedhlkylnghino,subst it ut ed

al kynyl, or a (CH2)n 1l 111%&811.I *‘?’ 1111 1.4, b l, ,1111111 ~ M5 WO
01/19825 PCT/ USOQ 17037 -9 5?‘8’8(:@’8 H&mﬁPoBPBe‘@W’éPW‘ﬁ‘ée rom 3-7 menbers,
up to two of which nenber s pipedifi] RorphalinglsulstifurdmepHolinyl) oxygen and
nitrogen,mv\,herei n the carbocycli.c grxggfg IS upsubstituted or substituted
with oneltwo or three grouB®e@EPYcR ]Psft%ﬁ?‘{ﬂ%er@"g p 5 consisting of

hal ogen, hydroxy, |ower (@)kylcarbbeyely grabkeonssinigefdn 3 Yo 7 ring members, one
or two of which may be a heteroatom selected from O or N,

and wherein the carbocyclic group may be substituted with
one, two, or three substituent groups selected from:
15 (1) halogen
(2) hydroxy
(3) alkyl, aminoalkyl, alkyl and dialkylaminoalkyl
(4) triflucromethyl
(5) alkoxy
20 (6) amino, alkylamino, dialkylamino, alkanoylamino
(7) COZ,C0,Z, SOZ, SO3Z, or PO3Z
(8) aryl
(9) heteroaryl
‘ (10) (CHy), morpholino
25 (11) (CHy)y, piperazinyl
(12) (CHp)y piperadinyl
(13) (CHy)y, tetrazolyl
(m) trifluoromethyt;
R4 is:
30 (a) the same or different and are independently hydrogen, halogen, lower
alkyl, or lower alkoxy, substituted alkyl, (CHp)p-alkenyl, (CHp)y

oy



am no, carboxylic acids, esters, am des, nono- or dialkylam no, aryl and
heteroaryl; (b) (CH2)n-aryl, (CHZ)n-heteroaryl, arylalkyl, or

het er oar y V¥ &W19825wherein  each aryl or heteroaryl is unBCGHESWATSEd or
substituted with- up to 10 five groups selected fromthe group consisting of
hal ogen, hydroxy, |ower alkyl, substiggited alkyl, |ower alkoxy, am no,
nmono- or dial kylamno, trifluoromethyl, alkenyl, subst ituted al kenyl,

al kynyl, substituted atlkysi(CHohi-evano, W%P%Wﬂkm phenexy, Aydrpsy, car boxyl i-c
acid, carboxylic acid esters gr boxam‘gﬁgwl c®ez, 15 Sz, Sz, and
PC8Z; and n is an int eﬁﬁ“ magogor HPD9; WP-Chat RS is ot her than

hydrogen or Cl-C3 al k&ﬁhncwaﬁﬁhoaﬂmkﬁtmmamygtnmﬂe, nidto, @ﬂibkyﬁcacﬁl A conpound
of the formula R4 N-~

phar maceutical |y accep?aé‘b?’%( lss?'é\lgﬁtefég@gm'g?ﬁ ggjgpegé E?’%d?ﬁ?@% t her eof ,
wher ei n5 A B, and C a?éﬂﬁﬁn?ﬁl%o@%ﬁh&%%o@&ﬁﬂ%& epresent N or CH,

provi ded that at |east ohe 0 R7 are the sane or

different and sel ect edeyel lmoggl/g,a&zgmgg:r&wsﬁq,ﬂﬁg;mm;m §a) hydrogen,

hal ogen, am no, ani_noal koxy, | ower al koxy, trifluor orret hyl , nono-

or dial kyl anmino, ARbesagie m%ﬂrﬁﬂﬂfﬂ@ﬁi‘?‘ﬂyﬁzﬁ% le(GHodg- car banoy!
o, ooz, s sooz. Mg tets FRAERSiuR) Aefor SRy o (7
heteroaryl is unsubstituted or substituted w1th up to ﬁve groups
10 selected from halogen, hydroxy, lower alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, lower
alkoxy, amino, mono- or dialkylamino, triffucromethyl, thiol,
thioalkyl, nitrile, nitro, carboxylic acid, carboxylic acid esters,
carboxamide, COZ, CO5Z, SOZ, SO5Z, and PO3Z;

15 R8is: |
(a) hydrogen, lower alkyl, substituted alkyl, (CHy),-alkenyl, substituted
alkenyl, (CHp)p-alkynyl, substituted alkynyl, or a (CHp)p-
carbocyclic group containing from 3-7 members, up to two of
which members are hetero atoms selected from oxygen and

20 nitrogen, wherein the carbocyclic group is unsubstituted or
substituted with one, two or thre_e groups selected from the group
consisting of halogen, hydroxy, lower alkyl, lower alkoxy, acetoxy,
amino, COZ, CO,Z, SOZ, SO,Z, PO3Z, carboxylic acids, esters,
amides, mono- or dialkylamino, aryl énd heteroaryl;

25 (b) (CHp)y-aryl, (CHp)y-heteroaryl, arylalkyl, or heteroarylalkyl, wherein
each aryl or heteroaryl is unsubstituted or substituted with up to
five groups selected from the group consisting of halogen,
hydroxy, lower alkyl, substituted alkyl, lower alkoxy, amino,
mono- or dialkylamino, trifluoromethyl, alkenyl, substituted

30 alkenyl, alkynyl, substituted alkynyl, thiol, thioalkyl, nitrile, nitro,

LR O O R



al koxy, am no, nono- or dial kyl am no, piperidinyl, norpholinyl or

pi perazinyl, or (c) lower alkyl unsubstituted or substituted with one or
two groups vxhges2sd from | ower al koxy, hal ogen, am no, RGTUSHKMI703ONO- OF
10 di al kyl ami no, aryl or a carbocyclic group containing from 3-7 nenbers,
up to two of which menbers are hetero ajpens selected from oxygen and
nitrogen, wherein the carbocyclic group is —unsubstituted. or substituted

with 0{1_e tvv;) ﬁrl three gﬂﬁwpﬂlcaﬁﬁd@ﬂm’mmcll@kesfféﬂ lé@b@fanﬁfileakirﬁqzl&%up
consi sting of hal ogen, : y ower al koxy, am no, or
nono- or dial kyl am no, %?ﬁh%@f%giﬁu C group cont ai ning from3-7
menbers, up to two of which .nenbers agre hetero_ ato ed from oxygen
and ni trogen, mhergf%“ﬂﬁﬁge&gP’ngé?éﬁngpﬁvb‘f?ﬂ%?%Ru%& SY‘%B

substituted with 20 one,q ntly selected from
Ithe groulok consi sting of ‘n gld&%;kg{‘%@gﬁgf%dfpﬂ%ﬁgf tl‘lf: uor onet hyl ,
ower al koxy, am no, nono- or i al kyl am no, ary et eroaryl,

nmor phol i n?al kyI pi per.azi r}ﬁ ?thzé‘l XPI per adi nyl al kyl , tetrazolyl al kyl,

am noal kyl' and al ka f“g?ﬁ‘ 8 Oy %nd R6 are the sane or different and
are selected from (a) the same or differen§4 and are i ndependently

hydr ogen, hal ogen, |ower al kyl,.or |ower koxy, substituted al kyl,

(CH2) n-al kenyl , (CH2)n- al kynyll,{5 CH2) n- cydno, lgT nog6ani noal koxy, phenoxy,
hydroxy, trifluoronethyl, nono- ' no- or 30

di al kyl am noal koxy, thiol, thiog ro, carboxylic acid,

carboxylic acid esters, carboxa g, 3 > , C2zZ, 1111111
1111111111111 1CL M}ﬂllll V\B]01/1.982 PCT/ USCQO' 17037 -101

and pharmaceutically acceptable salts, esters, amides, and prodrugs

thereof, wherein:

RS and R7 are the same or different and selected from:

10 (2 hydrc;gen, halogen, amino, aminoalkoxy, lower alkoxy, phenoxy,
hydroxy, thiol, thioalkyl, nitrile, nitro, phenyl, substituted phenyl,
heteroaryl, trifluoromethyl, mono- or dialkylamino, mono- or
diatkylaminoatkoxy, alkanoylamino, aminocarbonyl,
amino-C3-C7-cycloalkylcarbonyl, and N-mono- or

15 N,N-dialkylaminocarbonyl;

(b) CO5Z, COZ, SOZ, SO9Z or PO3Z, where Z is H, lower alkyl,
hydroxy, alkoxy, substituted alkyl, amino, mono- or diatkylamino,
piperidinyl, morpholinyl or piperazinyl (with or without
substitution);

20 (c) lower alkyl unsubstituted or substituted with one or two groups
selected from lower alkoxy, halogen, amino, hydroxy, mono- or
diatkylamino, carboxylic acid, carboxamide, carboxylic acid ester,
aryl or a carbocyclic group containing from 3-7 members, up to
two of which members are hetero atoms selected from oxygen and

25 nitrogen, wherein the carbocyclic group is unsubstituted or
substituted with one, two or three groups independently selected

Y g



SOz, am noal kanoyl, am nocarbonyl, am no-C3-C7- cycl oal kyl carbonyl, and
N-nmono- or N, N di aI kyl am nocar bonyl (b) the sane or different and are

i ndependerWPV"{W-'?Z) n-aryl, (CH)n het eroaryl, arylal kyl PCEUS00/17037

het er oaryl al kyl , wherein each aryl and 5 het eroaryl is unsubstituted or
substituted with up to five groups sebgcted from hal ogen, hydroxy, |ower
al kyl, substituted al ké’ al kenyl ,  substit ut eg al kenyl , al kynyl,
substituted al kynyl, | Bq@the groppiapsisting ofhalogen, Bydraxy, dqwer plkyh lavies

~trifluoronethyl, thiol a]ko,y‘lhﬂﬂok&lmm{y_bfalh lafidof O, car boxyl i c acid,
carboxylic acid esters 0 car boxam de CObz, SOz, SCPz, and POBZ; R8

is: (a) hydrogen, (Damerbosysligieroup sentainingfeam 37 jmemberscupio taoio§ wmpich
substituted alkenyl. fichiBdrdufHefdhbioms n%\ddtﬂ-&ﬁgxy@le%%w&t i, 2 (CH)n-
r

carbocyclic group contal ning om 3 ers to tw o whi ch
menber s5are hetero at owbel’seltbmaéhbcwlmmwgwmmtedw!tmbgmed\mlere| n the

carbocyclic group is u ﬁHQ Wwo or three
groups selected fromt ‘Z‘Pg’?%ﬁ%‘meg%’&?’sl ﬁ&#{lﬁﬁﬁ%éééﬂn %% , | ower

al kyl, | 0\(/jv_erI El Ikoxy, acaisisiipg of hningen, hydmxjndmyérl |aﬂcyhdarmishedarﬂtyd=,rls ?g_lczi)es,
nono- or dial kyl am no, : - ar n

het eroaryl, aryl al kyl, %ﬁmﬁé%{eél? ?d’w lf?ff aa"¥ érel é éqé%%’?’qulﬁ’ %¥1’ het er oar yl
i s unsubstituted or suhaemanyi,eakbmxylicaup ¢ad)oximnde, @rhmﬂm&hiemt,ed fromthe
group nsi sting of haI 0 dr ox r.al k bstituted al kyl,

| ower gﬁkoxy, ani no, ?}g‘ﬁ%" a@%‘ ?‘%V@Wnﬁpﬂﬁ?ﬂ?‘fﬁﬂr onet hyl , al kenyl,
substituted al kenyl, ﬂipw&mblan@ubaiazblylhm amiapalkyl antl Alkahoyldntihgal kyl ,

nitrile, nltro C%E o%llc acid, carboxylic acid esters, carboxam des,
CQz, Crz, d Ryge:PO3Zz. 1111119 oil 11111 11 111l Ms

(a) the same or different and are independently hydrogen, halogen, lower
alkyl, or lower alkoxy, substituted alkyl, (CH2)y-alkenyl, (CHp)y-

15 alkynyl, (CH2)y-cyano, amino, aminoalkoxy, phenox_y, hydroxy,

trifluoromethyl, mono- or dialkylamino, mono- or
dialkylaminoalkoxy, thiol, thioalkyl, nitrile, nitro, carboxylic acid,
carboxylic acid esters, carboxanﬁdes,'_ SO0,Z, PO3Z, COZ, CO,Z,
SOZ, aminoalkanoyl, aminocarbohyl, amino-C3-C7-
20 cycloalkylcarbonyl, and N-mono- or N,N-dialkylaminocarbonyl;
(b) the same or different and are independently (CHy)p-aryl, (CH2)y-
heteroaryl, arylalkyl, or heteroarylalkyl, wherein each aryl and
heteroaryl is unsubstituted or substituted with up to five groups
selected from halogen, hydroxy, lower alkyl, substituted alkyl,
25 alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, lower
alkoxy, amino, mono- or dialkylamino, trifluoromethy), thiol,
thioalkyl, nitrile, nitro, carboxylic acid, carboxylic acid esters,
carboxamide, COZ, CO,Z, SOZ, SO7Z, and PO3Z;
R8is:
30 (2) hydrogen, lower alkyl, substituted alkyl, (CHy),-alkenyl, substituted
alkenyl, (CHp)q-alkynyl, substituted atkynyl, or a (CHy)p-
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WO 01/ 19825 PCT/ US00/ 17037 -102- 6. A conpound of the formula R4 RO R6
NIl 6 R R5 7H and pharnaceutically acceptable salts, esters, am des, and
prodrugs th&eefiss2sherein: 5 R5 and R7 are the sane or dirttesmntesand are
sel'ected from (a) hydrogen hal ogen, amino, ami noal koxy, .I|ower al koxy,
hydroxy, trifluoromethyl, nono- or dial kyl am no, nono- or

di al kyl am noal koxy, al kanoyl am no, carbarfdyl, ami no-C3-C7-

cycl oal kyl car bony\INh N- noruafbotr';grcg&lgﬂ&uplbailtd{yihg:ﬁbdlﬂaml)mbm?]@% uib@o(vl@)olfﬁlOZZ, cQz,
SQz, Sz, PQO3Z, ere Z i r.ogen ower a , r oxy, oxy, am no,
mono- or di al kyl ani no, pi'dBH M %”éhﬁ?rﬁmqsﬁéét?ﬂ'ﬁ‘ﬂgﬁﬁfgégﬁﬁl, or (c)

| ower al kyl unsubstit ut editedges, wifeteid the S4bodytilt 26 iPinsh¥indeddtPs sel ect-ed
from | ower al koxy, hal ogen, am no droxy, nono- or 15 dial kyl am no, aryl

,, hy
or a carbocyclic group cdHosEUtedwythrquisfwe oF thise gseups selerted fipra the BEMPWAI ch
members ars het er o at oo coplif Bbhalden RyRYSSa iy Dichi:P UREcy, WESS1 N he
two

carbocyclic group is wunsubstituted or Substituted w th one, ]

0 | or L ) A r three
groups independent|y sela8in0garboxylic adids, estass; pmidss smonp; erglialkylamineagen, 20
hydroxy, lower alkyl, |owah .4d kfef¥aryi@M NO, or nono- or dial kyl am no, or
(d) a carbocyclic grouﬁt aitf\éi?ngar}lfom 3-7 nmenbers, up to two of which
nmenbers are hetero dbbifDareb(CH2 ) urhsterescylarylaliyldortieterangdalkyl, wherein

each aryl or heteroaryl is unsubstituted or substituted with up to
10 five groups selected from the group consisting of halogen,
hydroxy, lower alkyl, substituted alkyl, lower alkoxy, amino,
mono- or dialkylamino, trifluoromethyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, thiol, thioalkyl, nitrile, nitro,
carboxylic acid, carboxylic acid esters, carboxamfdes, COZ, CO,Z,
15 SOZ, SO4Z, and PO3Z; and

n is an integer from 0 to 6, and provided that R8 is other than hydrogen or
C1-C3 alkyl when R2 is methyl, ethyl, or acetyl.

5. A compound of the formula

R4
N. RS
Cé\A 2 l ~
NN y
R }7H |
8
R

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

A, B, and C are the same or different and represent N or CH, provided that
at least one of A, B, or Cis CH;

RS and R7 are the same or different and selected from:

R g



wherein the carbocyclic group is unsubsti‘tuted or substituted with 25 one,
two or three groups independently selected fromthe grou[% u"ti i ff liii!

111 11 11'WVPO19%2S 01/ 19825 PCT/ USOO 17037 -103 cc i i RETESMEITgen,

hydr oxy, lower yl, trifluoronmethyl, |ower alkoxy, am no, nono- or

di ai kyl am no, aryl, heteroaryl, norpfpglinoal kyl, piperazinylalkyl,

pi peradi nyl al kyl , tetrazolyl al kyl, aninoal kyl and al kanoyl am no; 5 R4, R,

Rb', and RO are: (phydrasen,dalegen, pmigos graineaikoxyplowsr dkoxyghydedent | y hydr ogen,

hal ogen, |ower al kyl & 1 Ro08Y diakvasinol bl ! Kyl . (CH2) n-al kenyl,
(CH2) - al kynyl, (CH2) I‘T%&é\ m no, ar#url\lggll ko>?§/', phenoxy, dr oxy,

h
trifluoromethyl, nonodiabiylamingalicoxy,allagoylaming, caghampgl, almalok@a-ém noal koxy,
thiol, thioalkyl, nitrile, nitro, carboxyl] ci.d carboxylic acid esters,
car boxani des, S02Z, P@E"ﬂ?al&%fb%y?mm%ffh;?‘ﬁ%ﬁh%mﬁ: °‘yarri nocar bonyl ,
am no- @3- C7 cycl qg) 6pkcensnm0z, Se3d, POsZ]wvere Dis H\Mowbr alkkly hpdroxy)ocar bonyl ;
(b) the sane or different and are independently (CH2)n-aryl, (CH2)n- 15
het eroaryl, aryl al kyl alkoky, aetire; omnoH cxldialiylamihe, ipéperidinplc mogphglinyod het er oar yl
I s . unsubstituted or subsetitnuqtg]d with up to five groups selected from
hal ogen, hydroxy, | ow®PEANT 7 substituted alkyl, alkenyl, substituted
al kenyl , al kynyl ,(cplotvet alkyl heshbstithtgdipt substituted with loh®ontwo griup®, nono- or

ot o 1 e 4 Tk S B b b,
S2Z, wnd PO3Z; R8 i s didjiéylankiyiéllapdena carbouytlicgrisyp contaieg fromBet al kyl ,
G o) Vet a1 SUPST L iedfs, uhto'tio b whih mekmbers s¢ Hetero tbeas setécid™ 2! KYY!»
from oxygen and nitrogen, wherein the carbocyclic group is
unsubstituted.or substituted with one, two or three groups
independently selected from the group consisting of halogen,
15 : hydroxy, lower alkyl, lower alkoxy, amino, or mono-or
dialkylamino, or
(d) a carbocyclic group containing from 3-7 members, up to two of which
members are hetero atoms selected from oxygen and nitrogen,
wherein the carbocyclic group is unsubstituted or substituted with
20 one, two or three groups independently selected from the group
consisting of halogen, hydroxy, lower alkyl, trifluoromethyl, lower
alkoxy, amino, mono- or dialkylamino, aryl, heteroaryl,
morpholinoalkyl, piperazinylalkyl, piperadinylalkyl,
tetrazolylalkyl, aminoalky! and alkanoylamino,
25 R4 and RS are the same or different and are selected from:
(a) the same or different and are independently hydrogen, halogen, lower
alkyl, or lower alkoxy, substituted alkyl, (CHp)q-alkenyl, (CH)p~
alkynyl, (CHp),-cyano, amino, aminoalkoxy, phenoxy, hydroxy,
triflucromethyl, mono- or dialkylamino, mono- or
30 dialkylaminoalkoxy, thiol, thioalkyl, nitrile, nitro, carboxylic acid,
carboxylic acid esters, carboxamides, SO2Z, PO3Z, COZ, CO5Z,

-\
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25 carbocyclic group containing from3-7 nenbers, up to two of which
menbers are hetero atons sel ected from oxygen and nitrogen, wherein the
car bocycl i c W owes2ss unsubstituted or substituted wth @®EBUSNIEr t hree
groups selected fromthe group consisting of hal ogen, hydroxy, |ower alkyl,
I over al koxy, acetoxy, 30 am no, carboyylic acids, esters, amdes, nono-
or diai kylamno, aryl and heteroaryl; Vi 1rrdr e rrrd Wo 01/ 19825
PCTI US00/ 17037 -104 ( b)SQZdximpalikagdyl, afnitideirhonydtagimaCy4Cy- ar yl al kyl, or

het eroaryl al kyl , wherein each aryl or het eroarlél IS unsubstjtuted or
substituted with up to ®rivakyicybonyland Nopene- pr NAT-digkkylgmitesarbenyti sti ng of

hal ogen. hydr oxy. NGl by iffoShi3hh biehcRferbll (CHLOVESL Relpiy. ami no, 5
I S titute

nono-. or dial kylamno, trifluoronethyl, alkenyl, al kenyl ,

al kynyl, substituted al Kyepsrbaryli éylalkyl, bf epdréarylalkyl ivherkid eachi dryland car boxylic

acid;, carhoxylic acid esters, .carboxam des, ,COZ Z, QZ, SOZ, and

PC3Z. 7. A conpound of tSIH"er?@‘%?’&“‘éﬁiu%e%qs@ﬂwg%ﬁp%g%*ﬁmﬂf Q and

pharmaceuti cal |y accept aglected &oinshalopéd, @ydroxy2 Iovite alkylasitbsiruedaligls  t her eof ,
ted from 15 (a)

e T o Al i ke o RO AT Ao o
thiol, thiolalkyl, nitrokdiy!drhihe, RFSON dialRylisihd, tHCFoREARYYhiol,
thicalkyl, nitrile, nitro, carboxylic acid, carboxylic acid esters,
10 carboxamide, COZ, COyZ, SOZ, SO2Z, and PO3Z;

R8 is: ,

(2) hydrogen, lower alkyl, substituted alkyl, (CHp),-alkenyl, substituted
alkenyl, (CHy)y-alkynyl, substituted alkynyl, or a (CHp),-
carbocyclic group containing from 3-7 members, up to two of

15 which members are hetero atoms selected from oxygen and
nitrogen, wherein the carbocyclic group is unsubstituted or
substituted with one, two or three groups selected from the group
consisting of halogen, hydroxy, lower alkyl, lower alkoxy, acetoxy,
amino, carboxﬁic acids, esters, amides, mono- or dialkylamino,

20 aryl and heteroaryl;

(b) (CHy)p-aryl, (CHy)y-heteroaryl, arylalkyl, or heteroarylalkyl, wherein

each aryl or heteroaryl is unsubstituted or substituted with up to
five groups selected from the group consisting of halogen,
hydroxy, lower alkyl, substituted alkyl, lower alkoxy, amino,

25 mono- or dialkylamino, trifluoromethyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, thiol, thioalkyl, nitrile, nitro,
carboxylic acid, carboxylic acid esters, carboxamides, COZ, CO»Z,

SOZ, SO4Z, and PO3Z.

I
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heteroaryl, trifluoronethyl, nono- or dialkylam no, nono- or

di al kyl am noal koxy, al kanoyl am no, carbanoyl, am no-C3-C7-

cycl oal kyMWQ988%3| ., N -nono- or N, N-di al kyl car banoyl, oPCTUSMATITCRZ, cQz,
SQz, S2z, PO3Z, where Z is hydrogen, |ower alkyl, substituted al kyl,

am no, nono- or dialkylam no, piperadijgyl., norpholinyl or piperazi nyI
(with or without substitution), or |II 111111111111 ITijtiiiil111111 S WO
01/ 19825 PCT/6JS00/Alc0mppund of gk formula ower al kyl unsubstituted or substit ut ed
with one or two groups selected fromlower al koxy, hal ogen, anino,

hydr oxy, nono- or dial kylamno, aryl or a carbgcyclic group containing
from3-7 nenbers, up to two of which memyt s rPe hetero atons selected 5
from oxygen and nitrogen, wherein the carbcycl|| c. greoup is unsubstituted
or substituted with one, two or phree grouks _Ngdependently sel ected from
the group consisting of hal oge ydr oX pwer Yol kgt , | ower al koxy,

am no, or nono- or dialkylam 10 ; c'afr éafm I ¢ group containing
from3-7 nmenbers, up to two of5 ] % reNget ero atons sel ected
from oxygen and nitrogen, wRerein ghd car bocyc}l ic group is unsubstituted
or substituted with one, two or three groups R¥dependently sel ected from
the group consisting of hal ogen, hydroxy, |ower:alkyl, trifluoronethyl,

| ower 15 al koxy, am no, nono- or dial kylam no, aryl, heteroaryl

nor phol i noal kyl, gh a?ﬁid%ﬂtkc%h# t%l@ﬁ'{lﬁdés&‘fi Bniekt, andfn%ﬁ@@' yI al kyl,

am noal kyl and al kano | am no; ‘and are the same or different and
are selected front eﬁ?f Wh?ée“sarre or d| fferent and are independently

hydr 0geg, hal ogen Rsl 284'R7 are the same or different and are se}ect_gd from
(a) hydrogen hhlogen, amino, aminoalkoxy, .loiye'r alkoxy, hydroxy,

triflucromethyl, mono- or dialkylamino, mono- or
dialkjla:rﬂnoalkoxy, alkanoylamino, carbamoyl, amino-C3-C7-
cycloalkylcarbonyl, N-mono- or N,N-dialkylcarbamoyl, or

10 (b) CO2Z, COZ, SOZ, SOZ, PO3Z, where Z is hydrogen, lower alky),
hydroxy, alkoxy, amino, mono- or dxalkylammo piperidinyl,
morpholmyl or piperazinyl, or

(c) lower alky! unsubstituted or substituted with one or two groups
selected from lower alkoxy, halogen, amn_no, hydroxy, mono- or

15 dialkylamino, aryl or a carbocyclic group oontammg from 3-7
members, up to two of which members are hetero atoms selected
from't;)xygen and nitrogen, wherein the c‘c_irgbocyclic group is
unsubstituted or substituted with one, two or three groups
independently selected from the group coiisisting of halogen,

20 hydroxy, lower alkyl, lower alkoxy, amino, or mono- or
dialkylamino, or .

(d) a carbocyclic group containing from 3-7 members, up to two of which
members are hetero atoms selected from oxygen and nitrogen,
wherein the carbocyclic group is unsubstituted or substituted with

25 one, two or three groups independently :_seIected from the group

_
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20 al kyl, or | ower al koxy, substituted al kyl, (CH2)A-al kenyl, (CH2)n-

al kynyl, (Cl2)n-cyan, am no, am noal koxy, phenoxy, hydroxy,
trifluoronetw@i/msno- or dial kyl am no, nono- or di al kyl ardmusad/icescy, t hi ol
thioal kyl, nitrile, nitro, carboxylic acid, carboxylic acid esters,

car boxam des, SO2zZ, PQG3zZ, CQZ, CQ2Z, ﬁiigcz’ am noal kanoyl , am nocar bonyl ,
am no- C3- C7 cycloalkylcarbonyl and N o or N, N di al kyl am nocar bonyl ;

(b) the sanme or di fferenbotﬂsﬁxgadf&abgdﬁhﬁlidqmmrﬂ@ﬂhﬂummbthylﬁﬂ&)n-

het eroaryl, aryl al kyl, het er oar | al k erein h aryl and

heteroaryl is unsubstltu?lgﬁf‘yo *4% g %/‘éﬂk% °Lﬁ5ylt ’%1 groups 30

sel ected from hal ogen, hh‘xdfpnbﬂnoaik?l/\@fpeﬁhhydhlkilspﬁb&ﬁdxh}lﬂﬁﬂ, al kyl, al kenyl,
substituted al kenyl, alk substit uted 1¥ , lower al koxy am no,
nmono- or di al kyl ani no, 0136'? evteamippalkyl andalkanpylegyngn / 19825 PCT/ US00117037

-106 thioal kyl, nitristees Jdtroogcarboxylic acid, carboxylic acid esters,
car boxam’g CQz, 082 ﬁ’%? %5"?‘2‘ and P03Z; and Q i s hydrogen, | ower

alkyl, ?rzs%f’iti( tutg hﬂlidéﬁhﬂeordi&'ereﬁtﬁxlﬂ;ﬁ]lﬂu emmydsoga@lmgagwegm 5.
y nmor phol i m _no V. pt eci di n-7- one;
6- (2, 6- Di chl or ophenyl ) - &Fétgﬁ}f’w? EY’(s}a*}Eﬁ“ %HMQEEZH“%‘“YI &&

yl ) phenyl ] am no] - 8H pt er
Di chl oropyridi n-4-yl)-8- !rirle*ﬁy (anfn[?al? m%b?"“ﬁoﬂkoﬁ phenoxy, hydroxy,
yl') phenyl ] am no] - 8H pt er tr{ubro: moﬁo-(@r a‘-fﬂky]ammo mono- or

Di chl or o- 2, 6-di net hox ridin-4-yl (mor phol i n-4-yl henyl
ami noJ - 8I—l°pt e ddin-7- gﬁg dia \agxug:glk%xy, thlol thloalkyl mJ;nle, nitro, cErboxyhc acxd,y Jphenyl]

Di br omopyri di n- 4-yl ) - 8- neirboklylicadid dsedrélRaBORUidks S805Z, PO3Z, COZ, COZZ,
yl) phenyl j am no] 8H- pteridin-7-one;

SOz, ammoalkanoyl aminocarbonyl, amino-C3-C7-

cycloalkylcarbonyl, and N—mono— or N,N-dialkylaminocarbonyl;
{b) the same or different and are independently (CHp),-aryl, (CHp)p-

15 heteroaryl, arylalkyl, or heteroarylalkyl, wherein each aryl and
heteroaryl is unsubstituted or substituted with up to five groups
selected from halogen, hydroxy, lower alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, lower
alkoxy, amino, mono- or dialkylamino, trifluoromethyl, thiol,

20 thioalkyl, nitrile, nitro, carboxylic acid, carboxylic acid esters,
carboxamide, COZ, CO5Z, SOZ, SO5Z, and PO3Z;

RS is:
(a) hydrogen, lower alkyl, substituted alkyl, (CHy),-alkenyl, substituted
alkenyl, (CHp)q-alkyny), substituted alkynyl, or a (CHp)n-

25 carbocyclic group containing from 3-7 members, up to two of
which members are hetero atoms selected from oxygen and
nitrogen, wherein the carbocyclic group is unsubstituted or
substituted with one, two or three groups selected from the group
consisting of halogen, hydroxy, lower alkyl, lower alkoxy, acetoxy,

30 amino, carboxylic acids, esters, amides, mono- or dialkylamino,
aryl and heteroaryl;

|y
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15 2-[[4-[2- (D et hyl am no) et hoxy] phenyl ] am no] - 8- net hyl - 6- phenyl -
8H pteridin-7-one;

6-(2,6-Di E‘Fﬂ‘ﬁf‘é’ﬁﬁenyl ) - 2-[[ 4-[ 2- (di et hyl ani no) et hoxy] phRFRAP§e0/17037
am no] - 8- net hyl - 8H—pter|d|n 7-one; 6-(3,

5-.Di chl oropyri di n-4-yl) - 8- net hyl - 2- [_[164.[ 2- (di et hyl am no)- 20

et hoxy] phenyl ] am no] - 8H pteridin-7-one @3 .
5- Di chl or 0- 2, 6- di R{EEDnAYL GHe)rh 9‘1’)03181’ ﬂ@xkqlﬁema[yblky' wherein

SIPREW 1) <t 1oxY) PSRl R By o
8H pteridi RI 7- Onﬁ 2|5 five groups selected from the group cons:stllng of halogen,
6-(2,6-Di

O (2,6- el or opheny ) L g Sl AR OF A 0be) RS ke,

5=Di chi gropyri di n- 4- ylﬂmoRa-[oF&mncylaﬁﬁKby&mmbf&fewpqn&h9lpmgtkh&d
am no] - 8- net hyl - 8H pt erj di

5=Di chl or o- 2, 6- di met ho3XeRy p &M?‘)"“@g flkcynyl, shjol, thioalkyl, nitrile, nitro,

(di et hyl am nocar bony! ) glasixylid #id, Betbo:d 1108 Khterd taFfoRamidd) COZO O, Z,

8- Cycl opentyl - 2-[[ 4- (nor phol i n-4-yl ) phenyl ] am no] 8H-pteri di n- “7- one;
PCTEYLEETTLII el Ll SOZ)SO2Z, and PO3Z.- - - - - - - - WO 01119825 PCT/ US00/ 17037
-107- 8;. t)pent yI -6-net hyl - 2-[ [ 4- (nor phdi i n=4-yl ) phenyl ] ani no] - BH
pteridin-7-one; 8-Cyclopentyl-2-[[4-(4-nethyl pi perazin-1

yl ) phenyl ] animo] - Akompbeid fithe formule; 5

8- Cycl opentyl - 6- met hyl - 2- [ [ 4- (4- et hyl pi per azi n- I -yI ) phenyl ] -

am no] - 8H pteri di n-7-one;

8- Cycl opentyl - 2-[ (pyri di n-4-yl)am no] - 8H- ﬂerldl n- 7- one,

2-[[4-(3- Am nopyrrolidin-1-yl)phenyl]am - 8- cycl opentyl 8H

10 ' Q

and pharmaceutically acceptable salts, esters, am:des, and prodrugs
thereof,

wherein:

R3 and R7 are the same or different and are selected from:

15 () hydrogen, halogen, amino, aminoalkoxy, lower alkoxy, hydroxy,
phenoxy, thiol, thiolalkyl, nitro, nitril, phényl, substituted phenyl,
heteroaryl, trifluoromethyl, mono- or dialkylamino, mono- or
dialkylaminoalkoxy, alkanoylémino,_ carbamoyl, amino-C3-C7-
cycloalkylcarbonyl, N-mono- or N,N-dialkylcarbamoyl, or

20 (b) COZ, COZ, SOZ, S0,Z, PO3Z, where Z is hydrogen, lower alkyl,
substituted alkyl, amino, mono- or dialky_lamino, piperidinyl,
morphdlinyl or piperazinyl (with or withéut substitution), or

_
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pteridin-7-one; 10

8- Cycl opentyl -2-[[ 4- (pi perazi n-1-yl ) phenyl ] am no] - 84 pteridi n-7- one;
6- (3, 5- Di net WOMWHaMaRhy| ) . 8-et hyl - 2-[ (pyri di n-4-yl ) am no] - BEF/US0/17037
pteridin-7-one; 6-(3,

5- D net hoxyphenyl )-8-ethyl -2-[[4-[2-(di g&dgyl am no) et hoxy] - 15
phenyl]am no] -BH-pteridin-7-one; 2-[[4-[4-(tert

but.oxycar bonyl ) pi per&riowenialkyl hpsubstipitpdiog subdtinged with one or two groups

cycl opentyl -8Hpteridin-7; P AR - hu 1 N0) pynr
ol i din-1-yl]phenyl]- ani ﬁ%‘?@%’.%%%%@%"i@ﬂ%@é’.ﬁﬁ‘?@%ﬂﬁ@o@
8- Cycl opentyl 2-(4-f| uor cliaBeyhantitiy, laryb bea yarbovycle)gr@ig-cpbteiningifront 3-7one;
2-(3-Chl oro-4 fluoro-phenyl am no).-8-cyel ntyl-8 teridin-7s e;
8- Cycl ohenyl - 2- (4-fl uor o-'énﬁé{sh t-"g?{%ﬁ@?"ﬁ‘%?ﬁ‘Sﬁ“bﬁf ;‘teglf‘gﬂ agqxﬂs_sﬂecgg one,
8- Cycl opens yl 2-{3-fl uor drofr ¢§féh andmitfoplen, whéreit the caplycdlic group is
pi peridin-1-yl]-phenylam no)-8Hpteridin 7-one; 8-Cycl opentyl
2-{ 4- [ 4- ( 3- nor phol i n- 4- y|“-“f5ﬁ}’%9‘r3§) o “b%}twe;mtﬁogﬁf }"‘-’%ﬁ%ﬁ%&fa@/ﬁm} - 8H
gt g/ i Idi n- 7{ Olne;2 ?2 4 (3 independently selectecli from the group consisting of hagogel

- Cycl opentyl -2-(4-[ 4-(3-piperazin-1-yl-propyl)-pjiperidin-1yl]-
phenyl am no}-8H pteri di n-hydrsm?ovse!eﬂkx 313\?5?@?’55%3'(‘@9{%-“["39(‘1%
tetrazol -S-yl)-propyl]- pimd}léi'ﬁiﬁb,br yl ) - phenyl am no) - BH pt eri di n- 7- one;

8

01/ 19825 PCT/ USOQ 17037 -108, . .

8- Cycl opel yI - 2- ( 4- f (A rasbasyelictangup-qontainine-Famh Y mmbershyn togpp of which

pteridin-7-one; memb hetero atoms selected fr n and nitr

5- (8- Cycl opentyl - 7- oxo- 7, 8e- dfﬁ a'(rjer 0- Bct, eri dﬁf 2- ylog‘nfi)xrl{ge- 2- net%g;?’-
wherein the carbocyclic group is unsubstituted or substituted with

one, two or three groups independently selected from the group
consisting of halogen, hydroxy, lower alkyl, trifluoromethyl, lower
15 alkoxy, amino, mono- or diatkylamino, aryl, heteroaryl,
morpholinoalkyl, piperazinylalkyl, piperadinylalkyl,
tetrazolylalkyl, aminoalkyl and alkanoylamino; and
R# and RO are the same or different and are selected from:
(2) the same or different and are independently hydrogen, halogen, lower
20 alkyl, or lower alkoxy, substituted alkyl, (CH2)p-alkenyl, (CH2),-
alkynyl, (CHp),-cyano, amino, aminoalkoxy, phenoxy, hydroxy,
trifluoromethyl, mono- or diatkylamino, mono- or
dialkylaminoalkoxy, thiol, thioalkyl, nitrile, nitro, carboxylic acid,
carboxylic acid esters, carboxamides, SO»Z, PO3Z, COZ, CO3Z,
25 SOZ, aminoalkanoyl, aminocarbonyl, amino-C3-C7-
cycloalkylcarbonyl, and N-mono- or N,N-dialkylaminocarbonyl;
(b) the same or different and are independently (CHy)py-aryl, (CH2)q-
heteroaryl, arylalkyl, or heteroarylalkyl, wherein each aryl and
heteroaryl is unsubstituted or substituted with up to five groups
30 selected from halogen, 'hydroxy, lower alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, lower

alkoxy, amino, mono- or dialkylamino, trifluoromethyl, thiol,

Y M



N-[ 4- (8- Y@ 1519823t y| - 6- et hyl - 7- oxo-

soi ndol e-1, 3-dione; 5 N-[4-(8-Cycl opentyl -7-0xo0-7,
8- di hydr o- pteri di n-2-yl am no) - phenyl ] - propi onam de;

yl am no) - phenyl | -
2- (3- Cnhl or 0- 4- pi perazi n-1-yl - phenyl anjjpgo) - 8- cycl opentyl - 8H 10
pteridi n-7-one;
cycl opentyl - 8H, pt er i thicalkyl,métgle, nitro, carboxylic acid, carboxylic acid esters,

2-[ 3- Chl or 0-4- (3-chl oL ?%ﬂhlréﬁfbbgreggi%dne 'Zokdﬁ(ﬂ;z bng Y1) -

phenyl am no] -

8- cycl open

8- di hydr o- pt eri di RCPUS00/17037
pr opi onani de;

2-[3-Chl oro-4-(3-chloro-pyrrolidin-1-yl)-phenylanm no] - 8-

ter

{1-[4-(B-Cycl operazﬁhy&og&pt&vesamylhu.ebﬁestmtadalﬂyln 2 yl am no) -

phenyl ] -

- Am no- | - met hyl -

phenyl am no)g 8- cyg

pyrrolidin-3-yl }-3,3-dinethyl - butyramde 2-{4-[3- (I

ethyl)-pyrrolidin-1-yl]-3 -chloro-
tonaad Whithlig¥eRtted fiom7 - one; - -

cycl opantyl ot ot cr PR e ahorph Y hen i) phenyl s

8- Cycl opent yl -
pteridin-7-one;

yl am no) -

fenesul fonyl - phenyl am no) -.6- met hyl - 8H

4° (8- Cycl.opent o78d|hdro teridin-2
ben zenesul( f é% ]aghlorz% enyl)-8—met¥yl—2—[[2-)i orpholin-4- y P

8- Cycl opentyl - 6- _ﬁHL di,d'y_aﬁel - sul fonyl ) -
phenyl am no] - 8H %bhéﬁ-lgt &nfuﬁ] p%{

y
6-
y
I

)P
(2
)p
I

6-Di chl or o- 3- et hoxy pRe@

hepyy! ] am no} -
: 6% chl oro-
henyl ] am no} -
| 1111111 11

15

20

25

30

pteridi n- 7

B‘OWY'FM-‘*‘JD'% PMWhGﬂHh@H‘PM!“‘“

rreth /| - 2- 4 ho -4- 30
8H- pﬁéﬁi@ﬁhﬁ;r%%@' “!Fthy ; (‘WW@M“?‘ 4sel ected from

'(Horﬂhblxﬁ-4-§1jphényh]Lm%ﬁ@j-@ﬁlple%ﬁ%‘hﬁg [/ USOQl 17037
- 6-(3, S-leromopyndm-4-yl)-8-methyl-2—[[4-(morpholm—4-

yl)phenyl]ammo]—SH—ptendm—7-one

2-[[4-[2-(Dlethylammo)ethoxy]phenyl]ammo]-S-methyl-G-phenyl—
8H—ptend1n—7-one S

6-(2, 6-D1chlorophenyl)-2-[[4-[2-(dlethylammo)ethoxy]phenyl]-
amino]-8-methyl-8H-pteridin-7-one;

6-(3,S-chhloropyndm-4-yl)-8—methyl—2-[[4-[2-(diethylamino)-

_ ethoxy]phenyllamino]-8H-pteridin-7-one;

6-(3,5-Dichloro-2,6-dimethoxypyridin-4-yl)-8-methyl-2-{[4-[2-
(diethylamino)ethoxy]phenylJamino}-8H-pteridin-7-one;

2-[[4—(Dxethylammocarbonyl)phenyl]ammo]-8-methyl-6-phenyl-
8H-ptendm—'7-one

6-(2, 6-D1chlorophenyl)-z-[[4‘(d:ethylammocarbonyl)phenyl]-
amino]-S-methyl-SH-ptendm-'l-one

6-(3, 5-D1chloropyndm-4~yl)-2—[[4-(d1ethy1ammocarbonyl)phenyl]-
anuno]-8-methyl-8H-ptend1n-7—one

- 6-(3, 5—D1chloro-2,6-d1methoxypyndm—4—yl)—2—[[4-
(diethylam1no_carbonyl)phenyl]ammo]-8-methyl-SH-ptendm—?—one;

8-Cyclopentyl-2-[[4-(morpholin-4-yl)phenylJamino]-8H-pteridin-
7-one;

_

N o



-109 8y+ bl bpentyl -2-[[4-(norpholin-4-yljphdnyl]am no]-5H 8H
pteriditie-6,7-dione; and

8- Cycl opent yIWQ@o1ses ( 4- met hyl pi per azi n-1 -yl ) phenyl ) am no] PCT/US00/17037
5H,"8H pt eri di ne- 6, 7-di one; 5

8- Cycl opent yl - 5- met hyl - 2- (4- pi per azi n- 1- Yd’? phenyl am no) - 5, 8-

di hydr o- 6H pteri di n-7- one;

2-[4-(4- Acetyl - pi per a2| n- &-@y&ibpepiybﬁ-yﬂeawl-n{[[&@mrpmhﬂﬂqmmyényﬂamms}-hm -5,
8- di hydr o- 6H—pter|d|n ﬁe N (

1-[ 4- (8- Cycl opent y! - BefdipAney ox0-5. 6, 7, 8- tetrahydro 10

pt eri di n-2-yl ami no) - phenyﬁ-c dlypengl-2-4j4 4?meﬂk igerazili 1@,55}, tgd de;
8- Cycl opentyl -5-net h I- gyn%r: pﬁol‘?!nr& yl %%gerll’yl ammr?gm'&g3 °

di hydr o- 6H pt eri di n- -one,

8- cycl opengyl - 2-{4- [4 (2 élwélspemyﬁsimeh-)yi-m[pxeq4aﬁémylbnp&hzh- 1-ylphenyl]-
phenyl ani i no} - 5- net hyl ydro 6H pteri1di n-7-on

8-cycl opentyl - 2-{ 4- [a‘n’é‘ﬂ% esidip-Teoney o- 3, 5- di net hyl - p| pera2| n-1-

yl'] - phenyl ami no} - 5- net hy's-é%é%;%géwﬁ-g@;é&‘hmeﬁ)’a}.ﬁdngsﬁ R&Hin-7-one;

1-[4-(8-1sopropyl - 5- net hyl ro-pteridin’2

yl ani no) - phenyl ] - pyrrol i &-Hé(%mmghdﬂtl-afBPthBﬂ!Wh@]rﬁ-wlopeﬂtyl-SH~
{4-[4- ($-Cycl opent yl shzamhyl- 7- 0x0-5, 6,7, 8 tetrahydro-pteridin- 20
2-yl am no) - phenyl ] - p?per azin-1-yi)-acetic acid; and

6- (2, 6- Di 4 or o- 3- hydr oxWﬁy@mi—&[ﬁﬁ(pipgﬂaznﬁ—l(ﬂ)pbeqyliaﬂmnn]—&ﬁl-;ptendm-?—
phenyl ami no) - SH pteridin-7-one. 10. A conpound which is selected from

telt But yl - 3-[ 2- (4-f1 uof o- 3- net hyl - phenyl am no) -pteridin-7-yl]- 25 urea;

tart Butyl -3-[2-(4-fl uor &G;5Pinehioxyphenyl)-8ethyb3-[@yrndit-4ysil)amino] -8 H-
pteridin-7-yl]-urea; tl]m&iﬁr'lone

Butyl -3-(2-{4-[4- (3 ol n-4-yl -propyl)-piperidin-1-yl]-
phenyl am no) - pte i di n- 7- y&(3;5Diethoxyphenyl)-8-ethyl-2-[[4-[2-(diethylamino)ethoxy]-
15 phenyllamino}-8H-pteridin-7-one;
2-[[4-[4-(tert-butoxycarbonyl)piperazin-1-yl]phenyl]amino]-8-
cyclopentyl-SH-pteﬁdinﬂ-one;
2-[[4-[3-(fert-butoxycarbonylamino)pyrrolidin-1-yt]phenyl]-
amino]-8-cyclopentyl-8 H-pteridin-7-one;
20 8-Cyclopentyl-2-(4-fluoro-3-methyl-phenylamino)-8H-pteridin-7-
. one;
2-(3-Chloro-4-fluoro-phenylamino)-8-cyclopentyl-8H-pteridin-7-
one;
8-Cyclohexyl-2-(4-fluoro-3-methyl-phenylamino)-8H-pteridin-7-
25 one; ‘ :
8-Cyclopentyl-2-{3-fluoro-4-[4-(3-morpholin-4-yl-propyl)-
piperidin-1-yl]-phenylamino }-8H-pteridin-7-one;
8-Cyclopentyl-2-{4-[4-(3-morpholin-4-yl-propyl)-piperidin-1-y1]-
phenylamino}-8H-pteridin-7-one;
30 8-Cyclopentyl-2-{4-[4-(3-piperazin-1-yl-propyl)-piperidin-1-y1]-
phenylamino}-8H-pteridin-7-one;
8-Cyclopentyl-2-(4-{4-[3-(1H-tetrazol-5-yl)-propyl]-piperidin-1-
yi}-phenylamino)-8H-pteridin-7-one;
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30 1 tart Butyl-3-(2-{4-[4-(3-piperazin 1=yl -propyl)-piperadin-1 yl]-

phenyl am no}-pteridin-7-yl)-urea; and 11111% 12~ if liii W 01/1982.5
PCT/ USOO'WOOES825 110 PCT/US00/17037

| -[2-(4-(4-[3-(3-Am no-pyrrolidin-1-yl)-propyl]-piperidin-I -yl)-

phenyl am no)-pteridin-7-yl]-3-tert-bufggl -urea. 11. A pharnmaceuti cal

formul ati on conprising a conpound of aiml in conbination wWwth a

phar maceuti cal | y acceftGyslopersylr2-(4efluore:3imethyl-phenylaninehGmeihyh8H- 12. A et hod
for controlling Rt dd£had.i ve disorders in a mamal selected fromthe
group consi sting of cancer, psoriasis, vascul ar snmooth nuscle

proliferation associ ab€8Gyclopergylel-gxor-7)8dihyddoepteridin-2ylamind)e2-methyle consi sti ng
of atherosclerosis. ppstsurdical vascular stenosis, and restenosis 10
conpri sing adm ni %‘{%rl ng"to Said manmal a therapeutically effective

phar mageut i cal f or nul a-j4e(8-GyclopentyiRtrot®7,8iditiydroipteridin-2A/lameinbed of i nhi biting
a cyclin-dependent kinase conprising contacting “the cyclin-dependent
kinase with a corP%Wﬁgp'Q@qugﬁ fromdaim1l. 14. A nethod of Oaim 13
wherein said cycli n- dappr@Cycldpenalss methy-Toxo-7 Bdiliydro-pterigint2od of C aim 13
wherei n said cyclin-dependent kinasg is cdk2. 16. A nmethod of Claim 13
wherein sai d cycl¥ 0B @‘P’%"H%’E@e’i s cdk4 or - cdk6. 17. A nethod of
inhibiting a grow h faqBahidredippetkit-yYybphen¢lathinddSecyclopentylitii-ng cont acti ng
said growth factor-pediated kinase with a 20 conpound selected fromC aim
1. 18.10A net hod dHendB{-9P%7 wherein said growth factor-medi ated tyrosine

ki nase is platel et deniyashidbaBiehfors-patfolid phéflandinéE8-hod of Claim 17

wherein said growmh factor-nediated tyrosine Kkinase is fibroblast growh
factor (FGF). |1 |9Flppentyl-Bihatenidip-Traney | | 1111 -

2-[3-Chloro-4-(3-chloro-4-trifluoromethyl-pyrrolidin-1-y1)-
phenylamino]-8-cyclopentyl-8H-pteridin-7-one; - -
15 N-{1-[4-(8-Cyclopentyl-7-oxo-7,8-dihydro-pteridin-2-ylamino)-
phenyl]-pyrrolidin-3-y1}-3,3-dimethyl-butyramide;
2-{4-[3-(1-Amino-l-methyl-ethyl)—pyrrolidin—l-yl]-3-chloro-
phenylamino}-8-cyclopentyl-8H-pteridin-7-one; .
2-[4-(3-Amino-cyclopentanecarbonyl)-phylamino]-s-
20 cyclopentyl-8H-pteridin-7-one; S
8-Cyclopentyl-2-(4-methmesulfonyl-ph¢ny1amino)-G-methyl-8H—
pteridin-7-one; ' _
4—(8-Cyclopentyl-6-methyl—?-oxo-7,8-dihydro-pteridin-2-ylamino)-
. benzenesulfo:i_amide; _ -
25 8-Cyclopentyl-6-methyl-2-{4-(piperidine-1-sulfonyl)-
phenylamino]-8H-pteridin—7-one; :
6-(2,6-Dichloro-3-methoxyphenyl)-8-methyl-2-{[4-(morpholin-4-
yl)phenyljamino }-8H-pteridin-7-one; and _
6—(2,6-ljichloro-3-hydroxypheny])-S-methyl-Z-{[4-(morpholin-4-

30 yl)phenylJamino }-8H-pteridin-7-one.

9. A compound which is selected from:

* c L M S *



WO 01/19825 PCT/ US09117037 -111 20. A nethod of treating a subject
suffering from di seases caused by vascul ar snooth nuscle cell

proliferati orwoonpPsissi ng admi nistration to said subject dcTarson17037

t herapeutically effective amount of a conmpound selected fromCaim1l. 5 21.
A nmethod of treating a subject suffering_from cancer conprising
admnistration to said subject of a t herduti cal | y effective anmount of a
conpound sel ected from O seyelogenty®2-[R(mofptivih 308 phényliaambl-5H,85- manmmal
suffering from cardi ovascul ar . di seases including atherosclerosis and
restenosi s; cancer; Bﬁﬁﬁﬁﬁéﬁé@?@éa iral 10 infections including DNA viruses
such as herpes and RNA vig.g5a6 e%%bzg{iﬁ@-rhgtwlpib&ﬁﬂﬁ-'l-)Jl)?fxﬁﬁi]krﬂi'ﬂé type 1

di abet es and di abeti ¢c_neur opat an retinopathy; miltiple sclerosis;

gl omerul onephritis; nERfpeEdnee.Zdiope di seases i ncl uding Al zhei mer's

di sease; agt oi mmune di se X I Y '[-Urﬁﬁﬁ- | rdRritis,

| upus; orggn t ranspl ant ?%'GZ%'?'?% lgﬁ% ogt(h?@e\ﬁ/%}nsﬂ? gra??ifﬂi |s§égse; Gout ;
pol ycystic ki dney di dibsdro-6Hhptaridimfioneimat i on i ncl udi ng i nfl anmat ory bowel

di sease conprising adm nigterd _-H;?{_Q 11 fof i anmount of a
conmpound selected fromd aF m@"?#?g.m f’]’??’ﬂ"’ﬁ’?‘ﬁl“’?{‘.‘" |8|°?§‘§Pe\{‘§"|‘ | L Ms
methyl-5,8-dihydro-6H-pteridin-7-one;
N-{1-[4-(8-Cyclopentyl-5-methyl-7-0x0-5,6,7,8-tetrahydro-
10 pteridin-2-ylamino)-phenyl]-pyrrolidin-3-yl}-3,3-dimethyl-butyramide;

8-Cyclopentyl-5-methyl-2-(4-morpholin-4-yl-phenylamino)-5, 8-
dihydro-6H-pteridin-7-one;
8-cyclopentyl-2-{4-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-
phenylamino}-5-methyl-5,8-dihydro-6H-pteridin-7-one;
15 8-cyclopentyl-2-{4-[4-(2-hydroxy-ethyl)-3,5-dimethy}-piperazin-1-
yll-phenylamino}-S-methyl-5,8-dihydro-6H-pteridin-7-one;
1-[4-(8-Isopropyl-5-methyl-7-0x0-5,6,7,8-tetrahydro-pteridin-2-
ylamino)-phenyl]-pyrrolidine-3-carboxylic acid butylamide;
{4-[4-(8-Cyclopentyl-5-methyl-7-0x0-5,6,7,8-tetrahydro-pteridin-
20 2-ylamino)-phenyl]-piperazin-1-yt}-acetic acid; and
6-(2,6-Dichloro-3-hydroxy-phenyl)-8-methyl-2-(4-morpholin-4-y1-
phenylamino)-8H-pteridin-7-one.

10. A compound which is selected from:
1-tert-Butyl-3-[2-(4-fluoro-3-methyl-phenylamino)-pteridin-7-yl]-
25 urea;
1-tert-Butyl-3-[2-(4-fluoro-3-methyl-phenylamino)-6-methyl-
pteridin-7-yt}-urea;
1-tert-Butyl-3-(2-{4-[4-(3-morpholin-4-yl-propyl)-piperidin-1-y1]-
phenylamino}-pteridin-7-yl)-urea;
30 1-tert-Butyl-3-(2-{4-{4-(3-piperazin-1-yl-propyl)-piperidin-1-yl}-
phenylamino}-pteridin-7-yl)-urea; and

R
UL

*



10

15

20

WO 01/19825

11

12.

13.

14.

15.

16.

17.

18.

19.
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-110-
1-[2-(4-{4-[3-(3-Amino-pyrrolidin-1-yl)-propyl]-piperidin-1-yl}-
phenylamino)-pteridin-7-yl]-3-tert-butyl-urea,

A pharmaceutical formulation comprising a compound of Claim 1 in
combinatiqn with a pharmaceutically acceptable carrier, diluent, or

excipient.

A method for ooﬁtrblling proliferative disorders in a mammal selected
from the group consisting of cancer, psoriasis, vascnlaf smooth muscle
proliferation associated with a disorder selected from the group consisting
of atherosclerosis, pdstsurgical vascular steno_.'e_.is, and restenosis
comprising adminisfeﬁng to said mammal a therapeutically effective

pharmaceutical formulation according to Claim 1.

A method of inhibiting a cyclin-dependent i;inase comprising contacting
the cyclin-dependent kinase with a compound selected from Claim 1.

A method of Claim 13 wherein said cyclin-dependent kinase is cdc2.
A method of Claim 13 wherein said cyclin-dependent kinase is cdk2.

A method of Claim 13 wherein said cyclin-dependent kinase is cdk4 or
cdke6.

A method of inhibiting a growth factor-mediated tyrosine kinase
comprising contacting said growth factor-mediated kinase with a
compound selected from Claim 1.

A method of Claim 17 wherein said growth factor-mediated tyrosine
kinase is platelet derived growth factor (PDGF).

A method of Claim 17 wherein said growth factor-mediated tyrosine
kinase is fibroblast growth factor (FGF).
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A metliod of treating a subject suffering from diseases caused by vascular
smooth muscle cell proliferation comprising administration to said subject
of a therapeutically effective amount of a compound selected from
Claim 1.

A method of treating a subject suffering from cancer comprising
administration to said subject of a therapeutically effective amount of a
compound selected from Claims 1-10.

A method of treating a mammal suffering from cardiovascular diseases
including atherosclerosis and restenosis; cancer; angiogenesis; viral
infections including DNA viruses such as herpes and RNA viruses such as
HIV; fungal infections; type 1 diabetes and diabetic neuropathy and
retinopathy; multiple sclerosis; glomerulonephritis; neurodegenerative
diseases including Alzheimer’s disease; autoimmune diseases such as
psoriasis, theumatoid arthritis, lupus; organ transplant rejection and host
versus graft disease; Gout; polycystic kidney disease; and inflammation
including inflammatory bowel disease comprising administering a
therapeutically effective amount of a compound selected from

Claims 1-10.
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