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PCT/ US97/ 13386 PURI NE | NHI Bl TORS OF CYCLI N DEPENDENT KI NASE 2 and

| [ err] B- jwap 94/05833BACKGROUND OF THE I NVENTION This is a contPC/EsYN3386n- part
of co-pending U S. Patent Application Serial No. 10 08/ 692,012 filed
August 2, 1996. (1) Field of the Invention This invention concerns
2,6,9-trisubstituted purines that have been discovered to be selective

i ]Elhi b: ]tors ?)ffcel ![ cycle kPhH&ENEaIN_HIﬁ'[@R&St OF\CYQ)MNJnds ar efi Inhl bi ]'Eors
of ce proliferation. , nes are useful in for
exanple in - treating 15%@@%@&%?&? E'gd% feumatoid arthriti S,

| upus, type | diabetes, nultiple sclerosis, etc., in treating cancer,

cardsovascul ar di sease, such as restenosis, host vs graft disease, gout,
pol ycystic ki dney di sease and other proliferative di seases whose

pat hogenesi s invol ves ab”‘ﬁ&@k@bﬁf@ﬁ'f ) TIGNS 1 nvention al so
concerns 2,6,9-trisubstitu r [ scovered to 20 be
potent and specific inhi.bitors of I[err]B-Jer kinase whj.ch. prevent

si gnal i nduced™NFX &r%o n’éa&'tof’i}ﬁ‘tpiaﬁn&g?fﬁl’iﬁﬁﬂig' 9i0h &0p th’r‘?gv&tr% I\z‘hd in
vivo. Such inhibitors are expected to inhibit the synthesis of cytokines
and 19dh@§(§9ﬂ,%20ﬁ1§¢@%e19§9m hesis is transcriptionally regul ated by
NF-[err]B. Proinflamatory cytokines such as IL-1, IL-6, TNF and adhesi on
pr ot ei ng1) e. Field@ENhe ¥a¥dutiond sel ections) belong to this class of nol ecul es
and have been inplicated in 25 the pathogenesis of inflamuatory di seases.
Thus a pot enttHifiiVantioh cBhcetdses G%ﬁﬁ[s@rfsﬁ]utéﬂ Piiifes 1tRat 126¢ Bherd isddVeredl dondecal
managenent of di seases where NF-|{err|B activation is required for di sease
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years, advances in I ar and cellul ar biol ogy.have contributed to our
lder st AORAGOBR ¢ AbenbonsReuR RS qurne B SR n Jt AYATBIE ShocRerthe
events that occur_during 5 progression of cells through mtosis. E. g.
" Pr ogr eS$1qIRIEEe|disepiases ReSEUPRIAI aytiyritis, luptss type 1 diphefes, muliplegpleiesis. it
H Y.L. Tung; Plenum Press, New York, 1995. These studi es have

in treating cancer, cardiovascular disease, such as restenosis, host vs graft disease, gout,

polycystic kidney disease and other proliferative diseases whose pathogenesis involves
abnormal cell proliferation.

This invention also concerns 2,6,9-trisubstituted purines that have been discovered to

20 be potent and specific inhibitors of IxB-o kinase which prevents signal induced NF-xB

activation and cytokine synthesis in vitro and in vivo. Such inhibitors are expected to inhibit

the synthesis of cytokines and adhesion proteins whose synthesis is transcriptionally regulated

by NF-xB. Proinflammatory cytokines such as 1L-1, 1L-6, TNF and adhesion proteins (e.g.

ICAM, VCAM and selections) belong to this class of molecules and have been implicated in

25  the pathogenesis of inflammatory diseases. Thus a potent inhibitor of IxB-o kinase is useful

in the clinical management of diseases where NF-xB activation is required for disease



shown that progression through the cell cycle is controlled by a famly of
serine/threoni ne kinases called cyclin dependent kinases. These enzynes
contai n (whossiakal ytic protein called cyclin dependent ki paseséfildligs t hat
uses ATP as a substrate and (b) a regulatory protein 10 call ed cyclin.

D fferent cklcl i n- CDK conbi nati ons control events such as growh, DNA

repli cat?dwlighd cel | division. One key nenber of the CDK fanily of enzymes
is CDK2. CDK2 activity has been shown to be essential for nmanmalian cell
cycl e progred@) on RescriptiorCef thebdmtndary. M croi nj ection of anti bodies

di rected agai nst CDK2 bl ocks the progression of human di ploid fibroblasts
i nto thelbuphpae fob yels, sdiiahces )i |r@ole@lﬂrﬁ8%eﬂﬁlapimﬂo% Teentr3R "8 Yur

negative nutant in human osteosarcona cells has a simlar effect. Together,

these stygé8anding 'o?%&n&é?ﬁﬁrsin@ e Bt hﬁﬂﬁé?ﬁth%einh@f ?:(@gvae tthé{ li:é(urvﬂuhk

prevent progression of cells throug e mtotic I nduce gro

arrest sste.t W th Iy S~. Vi J tro
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benzyla n09 t hyl putipg)., Jav ovvnthat S ecrfrcrnhrbrtor of
BHietiEn %EQH\/‘} %ﬁdr ﬂw nHﬁ’tErefﬁ zNaW f’}é%”F]b? Shesgstidisp have g

Eur Bbocheggﬁzm 771- 786 1994)., L. Meijer "Chem cal Inhibitors of

Cycl i n- BRYER AR PrRETAERUs throyghathe cs%ewlﬁ 18 W@i@qlkegsby # fapily ofyerine/tixesniacch

Vol 1, Eds. L. Meijer, S. Gur det and H. Y.L. Tung; Plenum Press, New York,

1995. | mnﬁswaé&eéﬁyém dependenirkingsesi desseinzymesncantdin (@e datalyticsprotemn cdiled

ol onouci ne inhibits cell WO 98/ 05335

PCT/ US9 tydi3B 8epgudenti Kipasat (CRK )athatnsespATB s nmatubstrata candt (b tai regulatoryd Protein

[err]g/m. In this invention, we have devel oped several conpounds whose

bi oli0gi calledaeytlia. t )Dxlfﬁreﬁﬂﬂ?ﬂﬁﬁ@ﬁm Yofibhatifiet ehkrol RAENtO|sQEDUE ighwth] MIVAVO
studi es using manmalian cells indicate that sone of the disclosed conpounds

i nhi bi t rggidatibh @hd tell Alvigen. aDnE K3G FRrARE I0PMge EDRL £:3Mi8) O enz§in@di &iEORL] ¥
| ower than ol onmouci ne. Recently an | [err] B-[err] kinase acfivity has been
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unstimulated cells, the NE-[err]B (p[err]/p65) heterodimer is |ocated in
t he 'Cyt GOBINIMN Sreative Mutapldphumean Psigosascorma Fsisitgs & Similar abignt  Togetier. these

studies indicate that inhibition of cellular CDK2 activity will prevent progression of cells
through the mitotic cycle and induce growth arrest prior to the S phase. Consistent with this
view, in vitro studies with olomoucine (2-(hydroxyethylaminoc)-6-
benzylamino-9-methylpurine), have shown that it is a specific inhibitor of CDK2 with an ICy,
20 of approximately 2.1 pg/ml J. Vesely, et al.; Eur. J.Biochem 224, 771-786 (1994), L. Meijer
"Chemical Inhibitors of Cyclin-Dependent Kinases” pp 351-356 in "Progress in Cell Cycle
Research Vol 1, Eds. L. Meijer, S. Guidet and H.Y.L. Tung; Plenum Press, New York, 1995.

In vivo studies using mammalian cells in culture have shown that olomoucine inhibits cell



[err], I[err]B-[err], binds to NF-[err]B thus masking its nucl ear

| ocal i zati on signal and preventing translocation to the nucleus. Upon
stimul ativppogbsxel | s with a variety of signals (e.g. 15 PCT/US97/13386

| i popol ysaccharide) I[err]B-[err] is rapidly phosphoryl ated, uniquitinated
and degérggl?d b%’fthe prot easone. Degradation of I[err]B-[err], allows the

t r ans| P BRANYY atgR ARBFOXENAMR LORFGRITRNRN /Mt activates transcription of a
nunber of inflammtory response genes. These observations suggest that

| [ err] B-[ er r In thiniyentian, ave kavedsreloped sexergk cormpoungdh avhioske hiol dgicrb mitivityolf
inhibitors that may be useful in the treatnment of inflammtory di seases 20
wher e Neersaterdby axiré viatténd thansolomgucined If vivodhglémasingnduaimalian cells ificate
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2,6,9-trisubstituted purine conpounds, which inhibit the cyclin dependent
Ki nase dignificahtfy R BN MRh&Kindf this invention to provide
2,6,9-trisubstituted purine conpounds 5 which are useful for inhibiting
cell prolife 100 . S ., 15 ' [ 3 L cal
conposition, %lnglﬁ %nofr?répBrS?s@a(ggtagt?‘@f}gh%ﬁegggg{ﬁr{tbgé g@“%u iﬁ%ﬁg%{b@@aﬁfﬁd a
phar maceutical |y _acceptable carrier. This invention further constitutes a
Mot hod PaR HRIiEH E T ERAotBE G Gels ABPBRER Sinalchl98Bhrpr BQCheamizl s 1863y ¢ o
a manmal in need thereof an effective anount of a 2,6,9- 10 trisubstituted
purine ¢96§EUNnSomenohtte eorbpalinde rif, thishinventmre haveobedns idéntified as potent and
2,6,9-trisubstituted purine conposition of matter having the foll ow ng

for mul a'%pe[cﬁ‘id inHibitdry oFShiB-a kiN¥9e ABhRRItevents signal induced NF-«B activation and
PCT/ US97/ 13386

10 cytokine synthesis in vitro and in vivo. The activaiion of the heterodimeric transcription
factor NF-xB is a complex process. In unstimulated cells, the NF-xB (p50/p65)
heterodimer is located in the cytosol where it is complexed with an inhibitory subunit IxB-
o, IkB-a, binds to NF-xB thus masking its nuclear localization signal and preventing
translocation to the nucleus. Upon stimulation of cells with a variety of signals (e.g.

15 lipopolysaccharide) IkB-o is rapidly phosphorylated, uniquitinated and degraded by the
proteasome. Degradation of IkB-a, allows the translocation of NF-xB to the nucleus
where it activates transcription of a number of inflammatory response genes.

These observations suggest that IkB-o kinase is an attractive target for the
identification of inhibitors that may be useful in the treatment of inflammatory diseases

20  where NF-xB activation is required for disease induction.



where X is a amno, oxo, thio, or sulfone noiety; R err] is hal ogen or
Rlerr]'-X wherein X is an am no, oxo, thio, or sulfone noiety. X is
preferablyoygiedsss Rlerr]' is a lower alkyl, substituted | ower okyisss

cycl oal kyl, substituted cycloal kyl, 5 cycl ohet eroal kyl, substituted

cycl oheteroal kyl, aryl, substituted aryl, heterocycle, hetaryl, substituted

hetaryl, aral kyl, heteroar alSUVMIMARYeOFAHEIINVENXTIONI kenyl , al kyl al kynyl
al kyl cycl oal kyl, or al kyl cycl oheteroal kyl, each having from1l to 20

car bon at ons; ItR[sGKnr bbjest & dﬁ@ﬂﬂﬂ%nnérp‘f@rpr@h&é’ h.6 @m&%tftﬁ’é@%uhﬂﬁ%g)rgﬁb&ﬂs

cycl oal kyl , substl tuted cycloal kyl, aryl, Stituted aryl ocycl e,

hetaryl, ﬁféhqﬁﬁgﬂhﬁdc 10 heteroar al kyl, heteroal kyl,
al kyl al ‘Ii,enyl 1aI Kyl ﬁﬁ@%‘“ kﬁrlaFé/cycl oal kyl, or al kyl cycI ohet er oal kyI

o, 1oL o9e USSR BB BN o BB b s
1-3, Y= hyd |, thiol, alk
gl kythi ang’éﬁ&rwg’rﬁﬂ fr%?aFﬁ[?‘gt? KTg %{}’ﬁ[ﬁ?r@;%ﬁ[ng; re] eac% El())r(léependleﬁt I y;i sgiqe/ct ed

fromthe gr ou;lq i ncl udi ng hydrogen, |ower alkyl, substituted |ower alkyl,

al koxy, am no; ‘énﬁ“&l@ﬁtm@aﬂ%ﬁwsnwy% mahmceuscal conposjo053%ich comprises a
PCT/ US97/ 13386 substituted cycl oal kyl, heterocycle, cycloheteroal.kyl,

subst i t u2,6@-cigubssited perineopmponnd and apl}dmlaeiubsaliytacbqnhlﬂas ydrrierar yl oxy,
hetaryl, substituted hetaryl, aral kyl, heteroaral kyl, al kyl al kenyl, al kyl
al kynyl , al kyll“hisyiuweraiohyﬁmhai &otistituyes| mlmeaﬂardoairkinhibitmrg ceylamlifdmvdrmguﬁiémm 1
to 20 carbon atons, and preferably form2 to 6 carbon atons. Furtherm)re,

when Y i &rﬁ@ﬁi&@%ﬂhmﬁeﬁngo% anffanidi Sih ﬁd%dﬁhé%e@pﬁﬁ)%feéﬁﬁnamﬁuﬁréﬂ a 235'@
Rlerr]" may be a single oxygen atomand Rierr]''" and Rlerr]""" may be a

Singh@ OxaedN: Rk Purifd &ridouddd Rlerr] are preferably the same or different
substituted Iovver al kyl having 2 to 6 carbon atons and preferably CH err]

CH err] OH, 'E)ﬁé 'é&bggilﬁ‘{e% lh? Rul fﬂﬂ%[ {p A&tfg%s&lslrﬁ%g) d R;lrlil;l]\.)gg %gr%;r)gsxéon of

limtations to the scope of err]

2- hydr oxyet h Iam n r iis methyl, R '-X cannot be am no, 10

3- net hyl X’? tgxﬁ&&gow% ﬁ‘i‘%’?"é‘?ﬂ no, or 3-hydroxybenzyl am no. When
Rlerr] is 2- hydroxyethylamno and Rerr] is isopropyl, HRerr]'-X 1is
not benzyl am no, 3-
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hydr oxybenzyl am no, or 3-nethyl butyl am no. Wien R err] is

2- hydroxyethylam no and R 2 is 2-hydroxyethyl, R err]'-X cannot be

benzyl ani na n Rerr] is selected fromthe group consi gt

2- pr opar%?-%'p%?hyl am no and 2-di nmet hyl am noet hyl am no an?c ergrﬂ]hsaés
methyl, 15 then R err]'-X cannot be benzyl am no. |In another enbodi nent,
this i e XOB 4 Smoekéadid, QF silfdtichhdielyg cel |l proliferation in mammal s
conprising adm nistering a therapeutically effective anount of the

conposi ti on ygof; { ) éf@{r;‘x“?" et i far. tregting
cell proli fé{r)‘é% iﬁ%}?gg‘l} ég?ﬁeggﬁguc atls ?ﬁ%oﬁék@h:&?ﬁ@nﬁ @%ﬁy ?%qiose I

di abet es {ti | e sclerosis, cancer, restenosis, host 20 graft disease,
and go@féfeﬁrgﬁ yy Mot her enbodiment, this invention is a phar maceut i cal
conposition of matter conprising the conposition above in an adm xture with
one or nore Phasnadewer akyl.exbisputadt lower alkyb ggrioakzh substituted cycloalkyl,

PCT/ US97/ 13386 In still another enbodinent, this invention is a conposition
usebul ciycohétemaikyhgsibstimadd cydeheterealiyl( atylgishbstitutbd apy) s hetarvicpait Shetaryd, i n

pl ants. WD 98/ 05335

PCT/ USQgt 4388 HOPARIEAIKEAN Hofer ], Qoo ot dfend PR dtkyrdealipnn

neointinmal area of a rat” cCarotid artery treate sali ne ‘véhi cle and

unehaasdc e SRRy o RERESE ARE 3-dudirom 107 WRefoR AR ar  ory and the

shaded bar 5  represents the treated section of the carotid artery. WO
98/ 05335 R, is hydrogen, lower alkyl, substituted lower alkyl, cycloalkypcqt}hggérpqd13386

DESCRI PTI ON OF THE CURRENT EMBODI MENT The present invention relates to a
2, 6, 9- tayclvalkyt.i t wreld pubstimtedc enyloureterbeyelenghethryl, substituted hetaryl, aralkyl,

10  heteroaralkyl, heteroalkyl, alkyl alkenyl, alkyl alkynyl, alkyl cycloalkyl, or alkyl
cycloheteroalkyl;
R, is halogen, hydroxyl, thio, alkoxy, alkylthio, lower alkyl, -NR,R 5 or a component

having the formula:

15

20  where m=1-3, n=1-3, and o=1-3; Y=carbonyl, -NR,R,, hydroxyl, thiol, alkoxy,
alkythio, and wherein R, and R, are each (independently) selected from the group including

hydrogen, lower alkyl, substituted lower alkyl, alkoxy, amino, amido, carboxyl, cycloalkyl,

e e e b y—— » A (R



following formulas: 5 [err] (1) where: Rerr] is halogen or Rerr]' -X
wherein X is a amno, oxo, thio, or sulfone noiety. Xis 10 preferably

am no. R&hHhkiosi¥BY be a lower alkyl, substituted |ower al kpbreyfises Kyl .
substi tut@ggcygﬁal kyl, cycl oheteroal kyl, 'substituted cycl oheteroal kyl,

aryl, substituted aryl, heterocycle, hetaryl, substituted hetaryl, aralkyl,

het er oarsabstithted hestodoadiafl k ieteraayklel  cytloberptaaligl,k yubseitukadn ¥y clomdudeshikgl cagal kyl
or al kyl cycl oheteroal kyl, each having from1 to 20 carbon atons. R err]’

is 15  pirgl, esubblinite@Hes 1" dryfixy! heﬁﬂilersﬁiastitﬁh!@sﬁei):aﬁ'%ﬂ E‘a‘i'al%@yrlylhete?bﬁgﬂ(gexﬂ nzyl,
u

4-chl or obenzyl, 4-nitro benzyl, 4-(2- pyri di nyl enzyl’ “aryl, stituted

aryl, 3-ihd Y. - & i nyih . err] . . be. hydr ogen,
Tover ol T R RS Myetoahl M SRURRGN, (o &ty FRin e Ry
2 b oAl o BRRSLREY R 216" 6 chtvon o irthermores whén & 8 V'

PCT/ US97/ 13386 heteroaral kyl, substituted heteroaral kyl, heteroal kyl, alkyl
al kerfy| ,caghomyl. Rak foasynot exislinlthe gampasitiopl | Rot ard Ry mey cheonsingleanlyker atodner e

t he hydrocarbon conmpounds have from1l to 20 carbon atons.  R2 is preferably
i sopr opydnd RR3""i andnBi'Ogmay bhyedsioglgl oxygén atorral Roxpd Rl dey Ipréfenably meesanie! dey|
-NR[err]Rerr] or a conponent 5 having the formula: [err] where nEl-3,

n=1-3, ddiffednt Yatstinbehjower-aNEfl draving] 216 16, cdiysir ausits, andhpreferab® K YCH,OH,
al kythio, and wherein R err] and R err] are each selected fromthe group

i ncl udi nOHNYO{CHY OH!AWeHixikds) ubsghd arg no,
am do, car ox;l(/l, cyclaoal kn;I Si&%gﬁtﬁ%gg%gé;%x%%g?@n?@ theﬁé&ﬁ %(%%I}Blr%

aryl - arst oy, Mhen S0URbabE RATNR B0 ks i) R ol a1y
iy 1O R bty MroMAmIBn Gt oF-SYABKYSHFHRRES, 0 o YRR aloms.
Furthernore, when Y is carbonyl, R [err] does not exist in the
2-hydroxyethylamino and R, is isopropyl, R,-X is not benzylamino, 3-
hydroxybenzylamino, or 3-methylbutylamino. When R, is 2-hydroxyethylamino and R, is
2-hydroxyethyl, R,’-X cannot be benzylamino. When R, is selected from the group
consisting of 2-propanol-2-methylamino and 2-dimethylaminoethylamino and R, is methyl,
15 then R,’-X cannot be benzylamino.
In another embodiment, this invention is a method for inhibiting cell proliferation
in mammals comprising administering a therapeutically effective amount of the composition
of claim 1 to the mammal. The method is useful for treating cell proliferation disorders such
at rheumatoid arthritis, lupus, type I diabetes, multiple sclerosis, cancer, restenosis, host
20  graft disease, and gout.
In yet another embodiment, this invention is a pharmaceutical composition of matter

comprising the composition above in an admixture with one or more pharmaceutical

excipients.



conposition. Rerr]'' and Rerr]'' may be a single oxygen atom and
Rerr]'''" and Rerr]'''" nmay be a single 15 oxygen atom R err] and R err]
are prefayabkmysizbe same or different substituted | ower al kylcrhashmgsérom 2
to 6 carbon atons including -CH err] CH[err]OH and -CH err]CH(CH err]) CH.
There are sope [imtations to the scope of Rerr], Rerr]', Rerr] and
Rlerr]. W enlwtg} iu}oqxeg' embogiymeyg, ihissigrention is a composition useful for treating fungal

PCT/ US97/ 13386 2- hydroxyethylam no and R err] is nethyl, Rerr]'-X cannot
be ami ninfecgione(fvpgl) 2n bwnansy hpimaly andémplahani no, or m hydr oxybenzyl - ami no.
When R err] is 2-hydroxyethylamino and Rlerr] is isopropyl, R '-X cannot be
benzyl am no, m hydroxybenzyl am no, or 3-nethyl butylam no. Wien R3 is

2- hydroxyet hyl am no and R err] is 2-hydroxyethyl, R err]'-X cannot be
benzyl am no. 5 When Rlerr] is 2-propanol -2-nmet hyl am no or

2-di met hyl am noet hyl am no and Rlerr] is nethyl, Rerr]'- X cannot be
benzyl ami no. The following are definitions for certain terns used herein.
"Hal ogen" refers to fluorine, bromne, chlorine, and iodine atons.
"Hydroxyl "™ refers to the group -OH 10 "Thiol" or "nercapto” refers
to the group -SH "Lower alkyl" refers to a cyclic, branched or straight
chain, alkyl group of one to ten carbon atons. This termis further

exenplified by such groups as nethyl, ethyl, n-propyl, i- propyl, n-butyl,
t-butyl, i-butyl (or 2-nethylpropyl), cyclopropylnmethyl, i-amyl, n-anyl,
hexyl and the |ike. 15 "Substituted |ower alkyl" refers to | ower

al kyl as just described including .one or nore groups such as hydroxyl,
thiol, alkylthiol, hal ogen, alkoxy, am no, am do, carboxyl, cycloal kyl,
substituted cycl oal kyl, heterocycle, cycloheteroal kyl, substituted

cycl ohet eroal kyl, acyl, carboxyl, aryl, substituted aryl, aryloxy, hetaryl,
substituted hetaryl, aral kyl, heteroaral kyl, alkyl alkenyl, alkyl alkynyl,
al kyl cycl oal kyl, al kyl cycl oheteroal kyl, cyano. 20 These groups may be
attached to any carbon atom of the | ower alkyl noiety. "Al kyl alkenyl"
refers to a group -RCR=CR''" R'', where Ris lower alkyl, or substituted
lower alkyl, R, R, R''' may independently be hydrogen, hal ogen, | ower
al kyl, substituted |l ower alkyl, acyl, aryl, substituted aryl, hetaryl, or
substituted hetaryl as defined 11



WD 98/ 05335

PCT/ US97/ 13386 bel ow. "Al kyl al kynyl" refers to a groups -RCerr]CR where
R is | owgyoagkashs or substituted lower alkyl, R is hydrogeperiysonaasssl Kyl ,
substituted | ower al kyl, acyl, aryl, substituted aryl, hetaryl, or
substituted hetaryl as defined below 5 "Al koxy" denotes the
group -OR, where R is | onveDESGRIPTEON OF THE:-BIGORE" al kyl, acyl, aryl,
substituted aryl, aral kyl, substituted aral kyl, heteroal kyl,

het er oaryl al lﬁlkureCly Bl aOpiol()bf theStaB&] hédiﬁtﬁﬁal%f&i Qﬁﬁ e oar&%ﬁir?é}?ttﬁra%l\bi‘{ﬂ a Of

substituted cycl oheteroal kyl as defi ned. yl thi 0" denoteS the group -SR

-S(O I

subst G QY B iR S o (RETAE A CY
"Acyl " ote r R, where R js hydrogen, |ower alk substl tut ed

| ower aI ‘zt%F re WB%”( bgtreated ssqiion; plethe; wasond; agfery Andy tgﬁ‘eﬁ

"Aryl oxy" denot es groups -QAr, where Ar is an aryl, substituted aryl

het efoalrgRresents @Glﬁ@ﬂieﬁ@@éwntﬁﬂ@wpw aferyup as defined herein. "Ani no"
denotes the group NRR, where R and R may independently by hydrogen, 15

| ower al kyl, substitut ed | ower al kyl, aryl, substituted aryl, hetaryl, or
substituted hetaryl as defined herein or acyl. "Am do" denotes the group
-C(ONRR , where R and R may independently by hydrogen, |ower alkyl,
substituted | ower alkyl, aryl, substituted aryl, hetaryl, substituted
hetaryl as defined herein. 20 "Car boxyl " denotes the group
-C(OOR where Ris hydrogen, |lower alkyl, substituted |ower alkyl, aryl,
substituted aryl, hetaryl, and substituted hetaryl as defined herein.
"Aryl"™ or "Ar" refers to an aromatic carbocyclic group having at |east one
aromatic ring (e.g., phenyl or biphenyl) or nmultiple condensed rings in
which at |east one ring is WO 98/ 05335

PCT/ US97/ 13386 aromatic, (e.g., 1,2,3,4-tetrahydronaphthyl, naphthyl,
anthryl, or phenanthryl). "Substituted aryl"” refers to aryl optionally
substituted wth one or nore functional groups, e.g., hal ogen, |ower alkyl,
| oner al koxy, al kylthio, acetylene, am no, am do,



car boxyl, hydroxyl, aryl, aryloxy, heterocycle, hetaryl, substituted
hetaryl, nitro, cyano, thiol, 5 sul fam do and the |ike. "Heterocycle"
refers t@odspaizdrated, unsaturated, or aromatic carbocycl ipcTgrsdwpsasavi ng a
single ring (e.g., norpholino, pyridyl or furyl) or multiple condensed
rings (e.g., naphthpyridyl, quinoxalyl, quinolinyl, indolizinyl or
benzo[ b] t hi enyl ) an®@ESARBITION THINGE T EMBORIMENT as N, O or S,
within the ring, which can optionally be unsubstituted or 10 substituted
with, e.g., Thelmesn: ihvendon adlkies o |a0M619-t@isKWiYute(ﬁEKMhé borgpoddehavi the
am no, am do, carboxyl, hydroxyl, aryl, aryloxy, heterocycle, hetaryl,
substi et HEQ$ﬁ&ﬁ5& nitro, cyano, thiol, sulfamdo and the |ike.

yl " “or "

"Het er oar etar" refers to a heterocycle in which at |east one
heterocyclic ring is aromatic. 15 "Substituted heteroaryl™" refers
to a heterocycle optionally nono or poly substituted with one or nore
functional groups, e.g., halogen, |ower alkyl, |ower alkoxy, alkylthio,
acePerne, am no, am do, carboxyl, hydroxyl, aryl, aryloxy, heterocycle,
substituted he ocycle, hetaryl, substituted hetaryl, nitro, cyano, thiol,
sul fam do and i ke. "Aralkyl" refers to the grqu -R-Ar where Ar is an

aryl group and R is 1X¥wer alkyl or 20 substituted*hower al kyl group. Aryl
groups can optionally} be unsubstituted or substitut¢d with, e.g., hal ogen,
| ower al kyl, al koxy, Bl kylthio, acetylene, am no, afi do, carboxyl,

hydr oxyl , aryl, ycl e, substitute het aryl ,
substituted het cya -thiol, sulfdMido and P\‘e. 13 WO
98/ 05335

PCT/ US97/ 13386 " refrs to the gro < R- Het ere/Het is a

het er ocycl r al kyl : al ky roups can
optionally unsubstituted orbg:bstitutegﬁﬂﬁth e.gﬁ{ halog;%F;Iomer al kyl ,
| ower al koxy, al kylthio, acetylen®, am no, am do, carboxyl, argl, aryloxy,
het er ocycl e, substituted heterocycle, h fryl, substituted hetaryl, nitro,
cyano, thiol, 5 sulfamdo and the |ik&*/"Heteroarylalkyl" refers to the
group -R-Het Ar where Het Ar is an heteroaryl group and R | ower al kyl or
substituted | ower al kyl. Heteroaryl al kyl groups can optionally be
unsubstwiidé.ed or substituted with, e.g., halogen, |ower alkyl, substituted
| ower al kyl, al koxy,

R, is halogen or R,’ -X wherein X is a amino, oxo, thio, or sulfone moiety. X is

10  preferably amino.

R,’ may be a lower alkyl, substituted lower alkyl, cycloalkyl, substituted cycloalkyl,
cycloheteroalkyl, substituted cycloheteroalkyl, aryl, substituted aryl, heterocycle, hetaryl,
substituted hetaryl, aralkyl, heteroaralkyl, heteroalkyl, alkyl alkenyl, alkyl alkynyl, alkyl
cycloatkyl, or alkyl cycloheteroalkyl, each having from 1 to 20 carbon atoms. R,” 1s

15 preferably CH,-aryl, CH,- substituted aryl, 4-methoxybenzyl, 4-chlorobenzyl, 4-nitro benzyl,
4-(2-pyridinyl) benzyl, aryl, substituted aryl, 3-thiomethoxyphenyl, or 4-thiomethoxypheny!.

R, may be hydrogen, lower alkyl, substituted lower alkyl, cycloalkyl, substituted

cycloalkyl, aryl, substituted aryl, heterocycle, hetaryl, substituted hetaryl, aralkyl,



al kylthi o, acetylene, aryl, aryloxy, heterocycle, substituted heterocycle,
hetaryl, substituted 10 hetarvl, nitro, cyano, thiol, sulfamdo and the
like. "Cwgboghiast" refers to a divalent cyclic or polycycl per@kiyizsgy oup
containing 3 to 15 carbon atoms. "Substituted cycloal kyl" refers to a

cycl oal kyl group. conprising one or nore substituents with, e.g., hal ogen,
| ower altielgroaralisisht substituted| Soevoapalivgll heteroadiny), aliykydlkdmyb, alkgl allooet, yalkyle,
aryl, aryl oxy, heterocycle, substituted heterocycle, hetaryl, substituted
het aryl ,cynloa?%lfu,l, aryadkd , cycloheteroaliayl faduetedihie drydrachrdoh ickmpotindg Haob gioar oab kel
refers to a cycl oal kyl group wherein one or nore of the ring carbon atons
i s repl aadwnvtdhs.aRhetprefeabbnis¢mopyl, N, O S or P). "Substituted

cycl oheteroal kyl" refers to a cycl gheteroal kyl group as herein defined 20
whi ch cont ai i, iemalogen,HdexyYRBI0] ANERY, BikyHHE) IGPer Aty IERR R OWer ccﬁ’ﬁ)ﬁ@ﬁlﬁm

| ower al koxy, al kylthio, acetylene, am no, am do, carboxyf, hydr oxXyl , aryl,
arquxqub§%q59g*ﬁhgx substituted heterocycle, hetaryl, substituted
hetaryl, nitro, cyano, thiol, sulfam do and the |ike. "Al kyl cycloal kyl"
denotes the group -R-cycl oal kyl where cycl oal kyl is a cycl oal kyl WO
98/ 05335

PCT/ US97/ 13386 group and Ris a | owy
Cycl oal kyl groups can optionally b
hal ogen, | ower al kyl, |ower al koxy,
car boxyl, hydroxyl, aryl, aryl oxy,
hetaryl, substituted hetaryl, nitro
5 "Al kyl cycl ohet er oal ky?
where Ris a |ower alkyl or substity
groups can optionally be unsubstit
| ower al kyl, |ower al koxy, alkylthilp,? agjjno, am do, carboxyl, acetylene,
hydroxyl, aryl, aryloxy, heterocycl ¢Reslghstituted heterocycle, hetaryl,
substituted hetaryl, nitro, cyano, t¥iolf, @ulfanido and the like. 10

If the final 2,6,9-trisubstituted purine conpound of this invention
contains a basic group, then an acid addition salt of the conposition may
be prepakkde rei-d, ag<i-8j 681-3alY=gadonyiNENRITD Ay Bdsy Ofthibl) S3kdxPY alkiARs, &de
prepared in a standard manner in a suitable solvent fromthé parent

conpoundyREinaR, VHACRS 2B eAH YoleSbE TS thd WrolpPinchidihd %gdlfogen,g%éwepcfmlﬂf ic,

hydrobrom c, sulfuric, phosphoric, acetic, mal'eic, succln
met hanesyhiied: 104BE alkyl, alkoxy, amino, amido, carboxyl, cycloalkyl, substituted cycloalkyl,

} or substituted | ower alkyl.
ghstituted or substituted with e.g.
hi o,, acetyl ene, am no, am do,
gcygnie\ substituted heterocycle,
thipl, sulfam do and the Iike.
t hef group - R-cycl ohet eroal kyl
S kyl . Cycl ohet er oal kyl
substNtuted with e.g. hal ogen

10 heterocycle, cycloheteroalkyl, substituted cycloheteroalkyl, acyl, aryl, substituted aryl,
aryloxy, hetaryl, substituted hetaryl, aralkyl, heteroaralkyl, alkyl alkenyl, alkyl alkynyl, alkyl
cycloalkyl, alkyl cycloheteroalkyl, or cyano having from 1 to 20 carbon atoms, and preferably
from 2 to 6 carbon atoms. Furthermore, when Y is carbonyl, R’, does not exist in the
composition. R,’" and R,"" may be a single oxygen atom and R,™*" and R,""" may be a single

15 oxygen atom. R, and R, are preferably the same or different substituted lower alkyl having
from 2 to 6 carbon atoms including -CH, CH ,0H and -CH,CH(CH,)OH.

There are some limitations to the scope of R,, R;’, R, and R;. When R, is

\O



15 hydrochloric salt formis especially useful. If the final
2,6,9-trisubstituted purine conmpound contains an acidic group, then

cat i oni c yg@b$ss30s the conposition may be prepared. Typi cal PETUSE7/ 8R4I ¢
parent conpound is treated with an excess of an al kali ne reagent, such as,
but not _ limted, to, .hydroxide, carb e or al koxi de, cagntaining. the

appr opr?é‘ﬂ'g}%‘ﬁfﬁhﬁ%‘@ﬁ%ﬁn‘géﬁﬁfﬂ%l' g??ﬁ%tcéﬁmf‘ € %P%r%’f",eti}ﬁ[l'(;rt?'-]t?n%’é%f”é‘lgr] and
20 NH4[err] . Certain of the conpounds form inner salts or zwtterions
whi ch henzylagiae, g€ depydxybenzibamipgpo iepn 85 is i-Bydraxxethyleningr endifefisl in
inhibiting cell proliferation in manmal s includi ng humans. The

2, 6, 9- t isoprapyt,i R (1€ dagnot ibadenayleminpe mrhydmxyhenzydxainol er Brmethglbutyiaming. VO

98/ 05335 : PCT/ US97/ 13386
aut oi MiWteendR § cia ety drexygthytdneinoahdRd, ie2tHydrdxiysthyl, RpWX, catiyqicbel betlzydraines,
multiple sclerosis, etc., in treating cancer, cardiovascul ar di sease such

as rest eyl B, islOslop¥tol 2Lbthy RhEfA 6£2-dgARthylaR@logthyintifo khdIREYs AeGORRE’-and
other proliferative di seases whose pat hogenesi s invol ves abnormal cell
prol i f esdt @Bt bebenzylaming. 1Ne Method of treatment conprises the

adm nistration parenterally, and orally, of an effective quantity of the

chosen corrpo%g fgl{lo&i%ﬁré &\fﬁp&{ngg%%h ifgqé ![‘%e(ghé%rsed in a pharmaceuti cal

carrier. TherapeuticaPl'y use e conposition of this

invention wll, general.ly, range from.abopyt .0.01.to,.about 100 ny/ kg, but wll
be readily dek’@g’rﬁeﬂeﬁfﬂgt‘bﬁ‘éﬁ% hogan?’ﬁHﬁOHBe’a?Pfl IOy upon the route of
adm ni stration, and the age and condition 10 of the patient.

Ther apeut i cal |I§yq§g@f1uref§r fegreyr {9 conposition of this invention may be
adm ni stered fromone to ten tinmes daily or nore for acute or chronic

di sé@ise. No ufHteler apercapiexireforsdgithegrows {86t s are expect ed when conpounds
of the invention are adm nistered in accordance with the present invention.
The conpoundsTlofvet hiky!'l nefeanta @ pydicebmhehed s efraightachaim alkyh gtouprdtone yo gand
antifungal 15 agents. As such, the conpositions of this invention are
usef ul featbohraeerhs. nThnemi iyl fustheedxemplifisd by sagagroupy schethpl ethyl,hupmpsl, i-
animal s, and fungal infections in plants. Pharnaceutical conpositions

i ncl udi RGod1En-6RFPABUEGA, ObutyioB 2 ntBNbiofHl), FORbLApyRRdthyal-4r @IS nldhen aekyl may
be fornul atted as sol utions or |yophilized powders for parenteral

adm ni stalhgtdl@ﬁke_Pomders may be reconstituted by addition of a suitable

di l uent or other

15 “Substituted lower alkyl” refers to lower alkyl as just described including one or more
groups such as hydroxyl, thiol, alkylthiol, halogen, alkoxy, amino, amido, carboxyl,
cycloalkyl, substituted cycloalkyl, heterocycle, cycloheteroalkyl, substituted cycloheteroalkyl,
acyl, carboxyl, aryl, substituted aryl, aryloxy, hetaryl, substituted hetaryl, aralkyl,
heteroaralkyl, alkyl alkenyl, alkyl alkynyl, alkyl cycloalkyl, alkyl cycloheteroalkyl, cyano.

20  These groups may be attached to any carbon atom of the lower alkyl moiety.

“Alkyl alkenyl” refers to a group -R-CR’=CR’ R, where R is lower alkyl, or
substituted lower alkyl, R’, R’”, R"”’may independently be hydrogen, halogen, lower alkyl,

substituted lower alkyl, acyl, aryl, substituted aryl, hetaryl, or substituted hetaryl as defined

1



20 pharmaceutically acceptable carrier prior to use. If used in liquid
formthe conpositions of this invention are preferably incorporated into a
buf f er ed,wib38loesdsCc, aqueous sol ution. Exanples of suitabl epdirfusenissare
normal isotonic saline solution, standard 5% dextrose in water and buffered
sodi um or ,ammoni um acetate solution. Such liquid fornulations are 16 WO
98/ 05335¢loW.

PCT/ US97/ 13386 suitable for parenteral administration, but nay al so be used
for oral adni fiAdod alkyopl” refersitoy a lpeoups SRICEIRS Wlmra@dmebowepakkm or sutstitudat

pol yvi nyl pyrrolidi none, gelatin, hydroxycellul ose, acai a, polyethylene

gl ycol , lowenalkel, R’sietydivged) 10%bdakyis abstifid o6t BIkOT, a8ty at, NabstRel R
known to one of skill inthe art to pharmaceutical conpositions inclu |ng 5

conpoundgetd1, bhglg,shﬁymelt -as dehh& vadwvely, the pharmaceutical conpounds
may be encapsul ated, tableted or prepared in an emulsion or syrup for oral

admi (r}' strati Omlkgwf@ggyfﬂe%&%% L G 2R €150k aﬁc E s'txgxtfﬁ:cp ltoC %rég%yfé B@Hgy be

added to enhance or e conposition, tion
of the co 0 arri ncl.u but e not 0.S rup,
peanut of { S%F%t%}g{égl gh@é bs&‘if‘% lkyil Bﬁtﬁ’iﬂag(y&m}b"‘t%‘l‘rglamy "é"
carriers u 1 ted .. starch, lactose, calcium sulfate
di hydr at®, Stfté}?eg&yﬁlibﬁléyfiﬁﬁcd&&?rﬂ ¥h a0y 'émEFFl cy¢lghgteroalky] a5 defiged, pectin,
acaci a, agar Qr gel atin. The carrier may al so include a sustai ned rel ease
mat eri al such AKYIthigr derates theigrew tSR, '§K(9)3&-l§'ﬂ vwhsrroBtis dewierealkyl, gibstibrngd
distearate, alone or with a wax. The anount of solid carrier varies but,
pref er ablloya,er alkyl, and, sybstiteied anbouilkPldorsgbstitutebaratkyl asdedinep beretosage uni t. 15
The pharnmaceuti cal dosages are made usi ng conventional techni ques such as,

but ot |initéscyd demitéd grogps fG(O)RYwhereaR U$ aydropen, AowleCAIRTr RSShitagd lvhen
necessary, for tablet fornms; or mlling, mxing and filling for hard

gel ati n grysatys shedtitited Meﬁmﬁthkllméﬂaﬂd&ﬁ{eﬂlhefeld s used, the preparation wll
be in the formof a syrup, elixir, enulsion or an aqueous Or non-agueous

suspensi on.  SugRicky? dHbds ERfuByLQMQUhéT@%Argg 2A ANk B Ichaﬂl#,f %]%{e}aérﬁr or

filled 20 into a soft gelatin capsule arrp1es ow sefve to

'”US”%ﬂtmcﬁHe&Y@i}%lﬁﬁ%puJﬂ?ex FSdARLgs are intended to in no way limt the

scope of t I's I nvent are provided to show how to make and use
the Corrpound.sAm?no,, cfex%tses *h%vgergltlll) Rff{R | Q/hgr%eR AQ Eplmay 1nceilepen3'ently by hydrogen,

15 lower alkyl, substituted lower alkyl, aryl, substituted aryl, hetaryl, or substituted hetaryl as
defined herein or acyl.

“Amido” denotes the group -C(O)NRR’, where R and R’ may independently by
hydrogen, lower alkyl, substituted lower alkyl, aryl, substituted aryl, hetaryl, substituted
hetaryl! as defined herein.

20 “Carboxy!” denotes the group -C(O)OR, where R is hydrogen, lower alkyl, substituted
lower alkyl, aryl, substituted aryl, hetaryl, and substituted hetaryl as defined herein.

“Aryl” or “Ar” refers to an aromatic carbocyclic group having at least one aromatic

ring (e.g., phenyl or biphenyl) or multiple condensed rings in which at least one ring is

Z-



WD 98/ 05335

PCT/ US97/ 13386 tenperatures are in degrees Centigrade. RT indicates room
terrperat‘%?\% 053350 98/ 05335 PCT/US97/13386

PCT/ US97 §§g EXANPLE 1 The conpounds of" this invention are prepared by
conventional nethods of organic chem stry. The reaction sequence outlined
i n theasyrtite@ s, b2Rehtetblydionapbthal, geplehyd| antityhedt pbenantisgdh.ul for the

synt hesi s of conpounds of this invention. 2,6-dichloropurine is dissolved

in butanol &Bdbstineedppridpefente RyEopfonalty abitiutaddech ol bemdie Frictigndlor
several hours, the reaction mxture is cooled, and the conpound 1 is

obt ai nggbug'{o ecgorra@lugeh liowies aHeld e dowsrO bRy, hyslkym«aof Qkétprersl Byink[ %ﬁhm and

conmpound is isolated. To conpound 2, R3 is added in solution wth

N- et h}élaﬂ%iylohy&}b%ﬁ?l ¥ F10%Y, Hebbrbe I% H&?xé:?%uf)&{m@@ heRRA HRfrb Ayand &hicPd

fol l owed by [err] "10 purlflc I on Ing to the ‘desired compound.

The f ol ﬁhgg was prepared according to the nethod above.
Prepar a{d?é(%lﬁgf ngP r o- 6- (4- met hoxybenzyl am no) purine (1). The

2nd the 4° merHIYBEIE PR he HaCEhduiies. i Some byt opheraR gy |

turned cl ear and then 15 cloudy a few mnutes later. The sol ufion was
heat ed 2afinBEO[EEr (€84 oROP ﬁknoanam%norcéwéd or Tultiple wendspres wgs (e
PCT/ US97/ 13386 n-but anol was evaporated foll owed by suspension of the

r esi dusaphihpuridsl, quigoxald: ayinolinyhendetizinyl or benxofthisnybrangfhagiugieh &yasy ane3n |
26 mmol ) was added and the solution stirred for 10 mn before filtration.
The fi Ihewredtqm,ewichiasal.eOvarsS,washiedhering, whichrcaansptianslisabt upsubsiiwtedodr

10 substituted with, e.g., halogen, lower alkyl, lower alkoxy, alkylthio, acetylene, amino, amido,
carboxyl, hydroxyl, aryl, aryloxy, heterocycle, hetaryl, substituted hetaryl, nitro, cyano, thiol,
sulfamido and the like.

“Heteroaryl” or “hetar” refers to a heterocycle in which at least one heterocyclic ring is
aromatic.

15 “Substituted heteroaryl” refers to a heterocycle optionally mono or poly substituted
with one or more functional groups, e.g., halogen, lower alkyl, lower alkoxy, alkylthio,
acetylene, amino, amido, carboxyl, hydroxyl, aryl, aryloxy, heterocycle, substituted
heterocycle, hetaryl, substituted hetaryl, nitro, cyano, thiol, sulfamido and the like.

“Aralkyl” refers to the group -R-Ar where Ar is an aryl group and R is lower alkyl or

20  substituted lower alkyl group. Aryl groups can optionally be unsubstituted or substituted

with, e.g., halogen, lower alkyl, alkoxy, alkylthio, acetylene, amino, amido, carboxyl,

hydroxyl, aryl, aryloxy, heterocycle, substituted heterocycle, hetaryl, substituted hetaryl, nitro,

cyano, thiol, sulfamido and the like.



et her and then dried under vacuum The residual |iquor was |eft overnight
and nore crystals 5 were collected the next day and washed w th di et hyl
ether. Yik&hdgpgszdd % Preparation of PCT/US97/13386

2- chl or 0- 6- ( 4- net hoxybenzyl am no) - 9- |sopropyl purine (2)

2- chl or 0- 6- (4- net hoxybenzyl arni no) purine was suspended in dry DVF (5 ml)
and treated \MQWFOQHSNY “unefens @ thel groupO R detsplears Hehis(BRetergeyde Bfbuprant R iskhe
suspension was stirred for 30 mn over which tine it becanme a clear

yel | ow lgweer alkyb|gotuipo nHe@rdatkyd grajpaan bptiofdly280umsubstitutéd ax. subsistedddad over
5 mn and the resultant solution stirred for 2 days. Water was added and

the solgig| anlogad lewer alkyk dowdrt ik@déyn wikyRRig! &(Ie@jleﬁ'éh@m‘ﬂfcgéﬁh&o AvRxky
evaporated to give the product isopropyl purine (Yl el d 5(58 ng, 990

Pr epar agriRRy Ohetérodi@t, \ urine,
g gy ot AaRlap g BTG, BgbsSREgPAALY e
and ha m.) and then heated at 140[err]C for 2 3 days and
thensdat?stui& ﬁmf ﬁ%el day The sol ution was cooI ed and water saturated

but anol was The, sol uti hed th water 3 x 50
nL), before ﬁg%ﬁlémé&agggr A ttooth(ffn %upaqg% ¥ ?re r‘segr?w(t}ﬁtgr% gm

chr omat ogr ap S|I|ca eluting with ethyl acetate, foIIovved by 3%
met hanot™ ﬂ‘ E’[‘Yﬁ’;la E‘@t‘%‘ﬁ‘g@dt BT \ak heHB‘FE?G{YéﬂlkXIYSr@PHS cary gptigppllysye) as
a pale yel] ow oil Yleld =37% [err]HNVR([err] CDA3): 7.29(br s 1H),

7. 25( d, ansppstitated of sEbsgituted vithge.g3 halogen)lower aikxlbﬁu@umm) lowgr giybralloxy2H) |

4, 53(m 1H), 3.86(t. 4H), 3.76(m 7H), 1.47(d 6H). Table 1 identifies
conpoundkyldﬁo,t aetylemey enylj mlmaﬂiemceclp; sybatitatbdaletarodichy Hetarylhsuldbituted WO

98/ 05335 PCT/ US97/ 13386
synttheshaank nfitos] cyexdo, kidol, hulfalmitldﬂhxsd fhedikpl e. TABLE 1 Conpounds Prepared By
The Method of Exanple 1 Rlerr]’ R2

R3 4- met hoxyheysydlRyll Refers to a dlvaleﬁt cyel@ P pbRBYdlic alkyl group contammg@lto 15

4- met hoxybenzyl am no 3-chl or opr opyl C1

4- met hoxb&NZyh@dm no benzyl Cl

4- met hoxybenzyl am no Met hyl 4- car boxybenzyl Cl

“Substituted cycloalkyl” refers to a cycloalkyl group comprising one or more
substituents with, e.g., halogen, lower alkyl, substituted lower alkyl, alkoxy, alkylthio,
15 acetylene, aryl, aryloxy, heterocycle, substituted heterocycle, hetaryl, substituted hetaryl,
nitro, cyano, thiol, sulfamido and the like.
“Cycloheteroalkyl” refers to a cycloalkyl group wherein one or more of the ring
carbon atoms is replaced with a heteroatom (e.g., N, O, S or P).
“Substituted cycloheteroalky!l” refers to a cycloheteroalky! group as herein defined
20  which contains one or more substituents, such as halogen, lower alkyl, lower alkoxy,
alkylthio, acetylene, amino, amido, carboxyl, hydroxyl, aryl, aryloxy, heterocycle, substituted
heterocycle, hetaryl, substituted hetaryl, nitro, cyano, thiol, sulfamido and the like.

“Alkyl cycloalkyl” denotes the group -R-cycloalkyl where cycloalkyl is a cycloalkyl

I



4- met hoxybenzyl am no N- pht hal oyl et hyl C1

4- met hoxybenzyl am no | sopropyl Et hanol am ne

4- met hox yRegksri No i sopropyl Di edrawssasisne
4- met hoxybenzyl am no 3- et hyI but yl C1

4- met hoxybenzyl am no 2- met pro { C1

A ot hORYBEEYILAR hipwer alkyl o subsyosesleey Hkyl. Cycloalkyl goups can Gptionally be
4- met hoxybenzyl am no 3-ni trobenzyl C1

4- et houymizw@mrrs@bsnmted with elg. halagethdnwyt alkyl, lower alkoxy, alkylth@, acetylene,
4- met hoxybenzyl am no et hyl C1

4- met hoxiven) zaydidovicarboxyl, hydroxyl, aryliradylyky, heterocycle, substituted hetero@l;le hetaryl,
4- met hoxybenzyl am no 3- met hyl benzyl

4- met hoxyheinayd BEhi, nitro, cyamo, AridB S8R 23 the like. Cl heptyl am ne
H Cl N benzyl hydr oxyl am ne H

Eér gé gﬁéln?yl Q%Ik | cycloheteroalky!” denolt'!ﬁ the group -R-cycloheteroalkyl wh%% R is a lower

cycl obut . L Cl .

37 met hoxg( ?g}-)gfbs%tur’%eed lower alkyl. Cylélohﬁeroalky] groups can optionally b€ un&bsﬂtuted or

2- met hox h m.ne H . .

(F:%:EI:_ } ag Sgi{lglﬁi é\iﬁ:ﬁ 8Rv[1ﬁ1 eig halogen, lower athl lower alkoxy, |:\f:zlkylthlo, ammo,cﬁ!ncjdo (PYei05335
err

2- ami no_agetmgpﬁy\lydp)sfloﬁrg}mqryloxy, hetgyocycle, substituted heterocycle, hetaryj, substituted

4-am no- 1- benzyl pi peri di ne H Cl

hept y| afetaeyl, nitro, cyano, thiol, sulfamgido and the like. C1

N- benzyl hydr oxyl am ne Me Cl propyl am ne
Me 10 If the final 2,6,9-tri@ibstioned aormd yorapoumd of this invention conthlas a basic

Cl cycl obutyl am ne Me Cl

3- met hoxgy@up) Eyenaum 48] addition salt of the ddinposition may be prepared. Acid 4ddition salts of
the compounds of this invention are prepared in a standard manner in a suitable solvent from
the parent compound and an excess of acid, such as, but not limited to, hydrochloric,
hydrobromic, sulfuric, phosphoric, acetic, maleic, succinic, or methanesulfonic. The

15 hydrochloric salt form is especially useful.

If the final 2,6,9-trisubstituted purine compound contains an acidic group, then
cationic salts of the composition may be prepared. Typically the acidic parent compound is
treated with an excess of an alkaline reagent, such as, but not limited to, hydroxide, carbonate
or alkoxide, containing the appropriate cation such as but not limited to, Na*, K*, Ca’, and

20 NH4" Certain of the compounds form inner salts or zwitterions which are also
acceptable.

The compounds of this invention are useful in inhibiting cell proliferation in mammals

including humans. The 2,6,9-trisubstituted purines are useful in for example in treating



2- met hoxyet hyl am ne Me C1

cycl opentyl am ne Me Cl .

2- am no- 3y@Rklayiss1- pr opanol Me pPCT/USGH13884M NO-
1 - benzyl pi peri di ne Me . C1

2, 4- di met hoxybenzyl am ne _ Me C1

2- met ho@jisemzEyng wilgseses, e.g. theumatoid artritis, lupus, type I diabetes, multiple sClerosis, etc.,

2- (ami nomet hyl') pyri di ne H Cl 3, 4--

H in treating cancer, cardio@asotiaredifeaxy pixdned besteantinehdit (\arrgraﬁrmﬁé&yé )gok i di ne
H Cl 4-(am nonet hyl ) pyri di ne

Cl 6- ampobycystihdiditgl disease and other prdfiferative diseases whose pathogenesg- involves
phenet hyl am ne H C1

2- am noh@ngehdlicel Btdliferation. H Cl

2, 4- di met hoxybenzyl am ne H C1

2- metshoxy benz AHLME] of treatment i inistrati o
> (atr?l nomet hyﬁ i Iﬂ dcli ﬂe eatmen compn@%ethe administration parenterally, and &allrg L?f an

PCT J Usgﬁffgpéxgg ‘Hfmt‘ﬁy] of t}ae cg%secrjli &engp%%)r(lx %r}eiﬂigtig%%g‘n ngreferab\{\od?s%/ggg 31511 a

4- met hoxybenzyl am, no
3- (anin (ﬁg)é{rﬂgﬁl 1%“ CRTIfTa Therapeutlcfaélgrj.}sg)@g,pmoums of the compostpxhyf g%@,vgpﬁqqe
4- (am norret hyl %ﬁg‘yrl di ne

6- ami no-YWilhgsasrably range from about 0.01 {q about 100 mgrkg, but will be readily determmed
phenet hyl am ne H. Cl

2- am nobwronstskilleddn ghe art depending uporithe route of administration, and the ag€and condition

4- met hoxybenzyl am no H Cl 3-phenyl- 1

;_| pr opy| asfithe patient. 'I'lhsmpemiélglly useful amounts of the c@njpostticdl o fMBisAneen: 00 muyehee
administered from one to ten times daily or more for acute or chronic disease. No
unacceptable toxicological effects are expected when compounds of the invention are
administered in accordance with the present invention.

The compounds of this invention are also useful as antiinflammatory and antifungal

15 agents. As such, the compositions of this invention are useful for treating antiinflammatory
and fungal infections in humans, animals, and fungal infections in plants.

Pharmaceutical compositions including the compounds of this invention, and/or
derivatives thereof, may be formulated as solutions or lyophilized powders for parenteral
administration. Powders may be reconstituted by addition of a suitable diluent or other

20  pharmaceutically acceptable carrier prior to use. If used in liquid form the compositions of
this invention are preferably incorporated into a buffered, isotonic, aqueous solution.
Examples of suitable diluents are normal isotonic saline solution, standard 5% dextrose in

water and buffered sodium or ammonium acetate solution. Such liquid formulations are

o



4- met hoxypnenet hyl am ne H C1

4-ni trobenzyl am ne H Cl

2, 6-di Tl yohedenzy! am ne H pCT/O8oBe3psenyl - 1
- propyl am ne H ) Cl 2-am noi ndane

Me Cl 4-net hoxyphenet hyl am ne Me

Cl 4- ni suipblenfoy panehieeal administration, but ey also be used for oral administratiGa.

2, 6-di fl uorobenzyl am ne Me C1

ani nonet hyl cyicImay djpadesirable to add excipfents such as polyvinylpyrrolidinoné/lgelatin,
p| per onyl am ne H C1 1-

% droxycellulose, acaia, pol?&th%fhé\gmblhﬂxﬁﬁi%ﬁn@&ﬁﬁxfloﬂﬁom&%omum citrate or
am nonet hyl cycl ohexanol C1

2- am noggy bkbendpithidasWUnSo one of sklll i th'é| art to pharmaceutical compositio sq]xcludmg
cycl ohexannet hanam ne 8

98 / O 33§é(1gs&5}@sagf ®8s invention. Alternaﬁvely, the pharmaceutical Wq\xﬁé& /ni%)y\gg
Rlerr] net hox

Ser i nol “HAPRUHELNSTEA o BERHES 0 in Emuiep ssppie fof S Chdminisyason.

, 3-Di am_no-2- hydroxypropane pi peronyl am ne Ve
cl 1- Pharmaceut¥cally a%ceepta%le sq\ygi c?r liquid carriers may be added tgrjenhance or stabilize

am nonet hyl benzenesul f ona m de am nonet hyl cycl ohexanaol Me
Cl 2- anithfo ﬂgtrmyslggn,zq:rntpdgg_&bh@ preparanon ofjthe composition. Liquid carriers includg, but
cycl ohexannet hanam ne Cl

3- (am naretdtylidngyd italispeip, peanut oil, l\tﬁwe oil, glycerin, saline, alcohols ar@ water. Solid

10 carriers include, but are not limited to, starch, lactnse, calcium sulfate, dihydrate, teffa alba,
magnesium stearate or stearic acid, talc, pectin, acacia, agar or gelatin. The carrier may also
include a sustained release material such as, but not limited to, glyceryl monostearate or
glyceryl distearate, alone or with a wax. The amount of solid carrier varies but, preferably,
will be between about 20 mg to about 1 gram per dosage unit.

15 The pharmaceutical dosages are made using conventional techniques such as, but not
limited to, milling, mixing, granulation, and compressing, when necessary, for tablet forms;
or milling, mixing and filling for hard gelatin capsule forms. When a liquid carrier is used,
the preparation will be in the form of a syrup, elixir, emulsion or an aqueous or
non-aqueous suspension. Such a liquid formulation may be administered directly or filled

20  into a soft gelatin capsule.

The Examples which follow serve to illustrate this invention. The Examples are

intended to in no way limit the scope of this invention, but are provided to show how

to make and use the compounds of this invention. In the Examples, all

1T



4- (am nonet hyl ) pyri di ne 2- met hyl propyl C1

6- am no- 1- hexanol cycl opentyl Cl phenet hyl am ne
propyl WO 98/05335 Cl 2-am nobenzot hi azol e PCT/USHIMBBS6

Cl 3-phenyl- 1-propyl am ne i sopropyl CL

2- am noi ndane ) 2- met hyl pr opyl C1

4- et hoseppiessiares preaifridegrees Centigradsy RTojpdivates room temperature. Cl

4-ni trobenzyl am ne propyl C1

2, 6-di fl uor obenzyl am ne et hyl C1

4- met hoxybenzyl am no i sopropyl C1

Phenpr opyl am no i sopr opyl 4- hydr oxypi peri di ne

2- am noi ndane H ClL 2-(4-

H Cl net hoxyphenyl ) et hyl am no 4-nitrobenzyl am no
H Cl 2,6-difluorobenzyl am no H

C1 WD 98/ 05335

PCT/ US97/ 13386 R err]'-X R2 R3
4- met hoxybenzyl am no H -

4- met hoxybenzyl am no i sopropyl

3-(Benzyl am no) propionitrile Phenpropyl am no i sopr opyl
(R/'S) - Leuci nol 2-am noi ndane i sopropyl C1
2-(4- i sopropyl C1

Met hoxyphenyl ) et hyl am no 4-nitrobenzyl am no i sopropyl

Cl 2, 6-difl uorobenzyl am no i sopropyl

4- met hoxybenzyl am no i sopropyl C1

4- met hoxybenzyl am no i sopropyl Pi peri di ne

4- met hoxybenzyl am no i sopropyl 3- hydr oxypi peri di ne
Phenpr opyl am no i sopr opyl L- Hi sti di nol

Y



2- am noi ndane i sopropyl di et hanol am ne

4- met hoxybenzyl am no i sopr opyl di et hanol am ne
4- met hox yWerms@saddi no i sopropyl . PCT/US97/13386
(S)-(-)-2-pyrrolidinenethanol 4-nethoxybenzyl am no i sopropyl
Mor phol i ne 4- et hoxybenzyl am no benzyl

di et hanol am ne 4-net hoxybenzyl am no 3- net hyl but yl

di et hanol am ne 4-net hoxybenzyl am ng 2- met hyl pr opyl

di et hanol ani ne 4- met hoxybenzyl ami n&XAMPLE 1 cyc| opent yi

di et hanol am ne 4- met hoxybenzyl am no 3-ni trobenzyl

di et hanol ami nde4comaeds BE Hi§ imyention are prepared by ronveitienalyinethods of organic
di et hanol am ne 4-net hoxybenzyl am no et hyl

di et hanshemistiy. rhegedetiny lsequenteaoitlioed in the synthesis sgheamytielow is a general method
di et hanol am ne 4-net hoxybenzyl am no 3- et hyl benzyl

di et banaisefinl i thesyythesis B compounds of this 4nveatiby.| Redivhioropurine is dissolved in
di et hanol am ne WO 98/ 05335

PCT/ US9 bulandBend{ter dpbropiate R, amine is added. A% heating f 1 h t ti
R3 N-benzyl hydr oxyl grbﬁol?eg ' Ve g for severa oaxlrsétkhea%eg am ne

propyl amhReure is cooled, and the comﬁ@unﬁbl is obtained. To com%&{i];r%”% gg%eggiscﬁ%ium

nor adamant yl am ne et han

cycl obut ] .. i.et.hano].am ne . ..
y hydam: gﬁg)rvr\]!egé)y R,, and compl\(/)%nd Zwéxsolated. To compoung 2, hdilse?‘hﬁ?lu i %ﬂlrliltwéx

3- met hoxyprop
gy?gggyﬁ ﬁ-{rﬁl a;?g}y?peyrrolidinone. The rpl.gclyltxare is heated for an approxmagelt g%&n%ﬂ%mﬁggeby
2- am no- 2- et hyl - 1- pr opanol Me di et hanol am ne
4- am no- 1- benzyl pi peri di ne Me di et hanol am ne
4- met hoxybenzyl am no Me . di et hanol am ne
4- met hoxybenzyl am no i sopropyl ' 2-pyrrolidinol
2, 4- di met hoxybenzyl argne i sopr opyl ' Trypt am ne
2- met hoxybenzyl am ne Ve dfft hanol ami ne
2- (ami nonet hyl ) pyr iy N MR, N ol am ne
/'s I > butanol, A /L§ l
ci N ’ ci N
1
1 NaH
Ry
R4 R1
N
Ty X TS
Ry~ TN N N-methy!pyrrolidinone c|/|\N N
Ra Rz
3 2

10 purification leading to the desired compound.
The following compound was prepared according to the method above.
Preparation of 2-chloro-6-(4-methoxybenzylamino) purine (1).
The 2,6-dichloropurine (4.06 g, 21.5 mmol) was suspended in n-butanol (150 m}) and
the 4—methoxybenzy1amine was added (3.4 ml, 26 mmol). The solution turned clear and then

15 cloudy a few minutes later. The solution was heated at 120°C for 2 hr and then cooled. The

14



3, 4- Me di et hanol am ne

di met hoxyphenet hyl am ne 3-(am nonet hyl ) pyri di ne Me

di et hanol\agiokgss4s (am nonet hyl ) pyri di ne Me PCT/US97/13386
di et hanol am ne 6-am no- 1- hexanol N Me

di et hanol am ne phenet hyl am ne Me

di et hanottananvd vais avapabted folidwaizoy suspension of the resilifee in water and diethyl ether
di et hanol am ne 3-phenyl - 1-propyl am ne Me :
di et hanedignirs) eA 20 ution of DNNMOH (1.3ml, 26 mmol) was ddded and the solution stirred for 10
di et hanol am ne 4- et hoxyphenet hyl am ne Ve

di et hangliameftee fithitloh OPRE Aler@BpRRIpitate was washed WEh water and a small portion of
di et hanol am ne 2 , 6-di fl uorobenzyl am ne Me

di et hangharlf®then dHEd WRGAVIBRum. The residual Ii i
PCT/ USQ?& 15586 IS[ner 1o m. The residual liquor V@ left overnight and more crystals

S.mpg(?)gﬁ; e\é%n gér?gcelc%riﬁg 0% day and wi%xed wl}{% diethyl ether. Yield ai’]ét%%'gingf gﬁ].nﬁleam ne
Me . di_et hanol am ne .am ponet hyl benzenesul f ona m.de

ani nonet hyl cfc,'FB?f@i‘é?Hdﬂfi'Ch?"m'é( -mefhoxy e“zyia'xm“)'g"s°p"°pﬂPE’E‘H5 | ami ne
2- am nonet hyl benzi m dazol e M . di et hanol am ne
cycl ohex anne tnanerRT Gréd-methoxybenzylamjpe) purine was suspended in grydPNEWG B raad

R3

3- (am nonet hyl ) pyridi ne o Me di et hanol am ne
4- (am ndéreetelywitpsadigndwdride, 60%9 disperiiphf82mg, 2.06 mmol). Thetsuspeosiani was
6- am no- 1- hexanol cycl opentyl di et hanol am ne
phenet hytiasd nfer 30 min over whichpimpitlbecame a clear yellow/gmdere sdiatimi. 2rfodepropane
2- am nobenzot hi azol e et hyl di et hanol am ne 3
- pheny| (0280 afly,| 1aNedqpwas addedio¥&x0F Ay bnd the resultant solutidh &tikad @lr@nday6. Water
2- am noi ndane 2- et hyl propyl di et hanol am ne

4- et hoxyRhenruhyl@MeSolution and MELEPERKM ethyl acetate. ThéliRELAN R R
evaporated to give the product isopropyl purine (Yield =508 mg, 89%).
Preparation of 2-diethanolamino-6-(4-methoxybenzylamino)-9-isopropylpurine,
3).

15 The purine (1.65g, 4.98 mmol) was dissolved in DMSO (12 mL) and diethanolamine
(4 mL) and then heated at 140°C for 2-3 days and then at 160°C for 1 day. The solution was
cooled and water saturated butanol was added (100 mL). The solution was then washed
with water (3 x 50 mL), before being evaporated to give a brown oil. The residue was
chromatographed over silica gel eluting with ethyl acetate, followed by 3% methanol in ethyl

20  acetate to give the product (Yield = 730 mg, 37%) as a pale yellow oil. Yield =37%.
'H-NMR(8 CDCI3): 7.29(br s 1H), 7.25(d, 2H), 6.94(br s. 1H), 6.83(d. 2H), 5.43(br s.<2H),
4.63(br s. 2H), 4.53(m 1H), 3.86(t. 4H), 3.76(m, 7TH), 1.47(d 6H).

Table 1 identifies compounds of this invention that were prepared according to the

S0



4-ni trobenzyl am ne propyl di et hanol am ne
2, 6-di fl uor obenzyl am ne et hyl di et hanol am ne
4- met hox e RgP533Fi no i sopropyl di ePRAABIHMA3BR
4- met hoxybenzyl am no i sopropyl - 1 -amno- 1 -
cycl opent apenet h enz I am no | sopropyl

(+-)-2- B)(npe?sllsd&ln%ﬁétsﬁt fﬂgﬁ '3‘&%/% | sopropyl

(+- ) 3 -Am no- 1,2- propanediol pi peron | anmi no i sopropyl
Cl 4-sul fam nobenzyl am no I C1

cycl ohexanolmethyl ani {epmpounds Prieg:mgpi f,[he Method of Example 1 Cl WD
98/ 0533p . PCT/ UgS7/ 13386
Rlerr]' =% R X 22 R2 93”9§%im
benzi m

| sopr opy

\—an J PTIUIIyI PI Ur.lyl AT T G I JCP'I GrJ’yl
Cl cycl ppr dpyéthetybehaytunino cy-<chiopspndpyit CiCl
pi per onytam no rsopropyt direttranmotam e
4- met hoky bérimgthexitegzylamino i Sopr opydenzyl di et hanéllani ne
4- met hokybenzyl am.no | SO Di'sopropyl am ne
4- et hoky b&rP#PaxYBegzylamino gwg&%ﬂboxybenzyl Tr ans- 2- ani ifdcycl ohexanpl
4- et hokyb | SO (R) - 2- Ami ngs,3- phenyl -
ol A eviaming | ' SOR-BMaovighyl %
(4S,59) 1 (+)h= rﬁétﬁﬂk%ngylgmuﬂ)' et hyl -4 4155@ B@gxybenzyl am no Ethar}olarnlne
| sopr opy SB—af-ReprepyH-H-m-dazete—4—reithoxyrberzyHam-he
i sopr opyl 4-methoxybenzy1ammohydroxy 4- ipbgopylpi peri dilne 4- métﬁmyabﬂﬂaw am
I sopr opyt S—Benzyttt=tystermot—4=Tethoxybenzytammno
i sopropyl 4-methoxybenzylgmino Epj nephr Brmeethylbutyl C1
4-methoxybenzylamino 2-methylpropyl C1
4-methoxybenzylamino cyclopentyl C1
4-methoxybenzylamino 3-nitrobenzyl Ci1
4-methoxybenzylamino 4-nitrobenzyl C1
4-methoxybenzylamino ethyl C1
4-methoxybenzylamino propyl C1
4-methoxybenzylamino 3-methylbenzyl Ci
4-methoxybenzylamino 4-methylbenzyl C1
heptylamine H C1
N-benzylhydroxylamine H C1
propylamine H Ci
noradamantylamine H Ci
cyclobutylamine H Cl1
3-methoxypropylamine H C1
2-methoxyethylamine H C1
cyclopentylamine H C1

alfalz c;lrﬁethoxybenzyli”ﬁmar OB

. 3- cxanopropyl o

ahan

Cl cycl oh@qyl met hyI an

i NO

1 -
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4- met hoxybenzyl am no | sopropyl D al | yl am ne
4- met hoxybenzyl am no I sopropyl Pi per azi ne
4- met hoxkphgngsagi no i sopropyl _ PETIIS97/13386
(Met hyl am nonet hyl ) benzyl a | cohol 4-net hoxybenzyl am no I sopr opyl
(S)-(+)-2-—(Anilinonethyl)pyrrolidine 4-nethoxybenzyl am no
| sopropyl RAXAl Iyl am no) - 4- met hyb - 2- pentanol 4- et h%ybenzyl anmno
i sopr opl - 2 i n. 141 WO
2[8/ 05]33 b 2-amino-2-methyl-1-propanol H PCT/ Ugq7/ 13386
err]' % R2 R3
4- met hoxyéendyd-droenylpiperidine | sopr opyH 1)1 -di net hyi-
1, 1' - di propyt—=_2, 2 - i dodieftranol—4=Tethoxybenzy{am o
i sopr opyl heptylangng' - i nmi npdi - 2- but ael 4- met hoxybenzyl aniGio
Me ef hanol am no 4 chi orobenzyl oxXy H
Cl 4- chlor Dhbgzylhydroxylamine €l
4- chl or pbenzyl am . Tryfl uoronet Cl
4- et ho’Mgg?ﬂmlne Trifluoraone V| CPI
4- et ho yberﬁdﬁ@a‘i‘ﬁdﬁﬂrlamme “benzyl e . Cy
4- met hoxyberzytamHo —Seprepy 22RO
4- et ho ybenzg/;}caihumamme 2- O TBDIVS- et fagl di et haggl am no
4- met hoxybenzytamni no foororsopropyt— €t
4- et ho} ybe}ﬁwﬂwmpylamme perfl uor oi soeopyl di et ha@l anmi no
4- met hoxybenzyl S 2t hydr.oxyet hyl di et hanol am no
4- met hoxybeAFH: yﬁg‘ylamme i sopr opyie 1, 3- di & no- 2-
cyclopentylamine Me C1
2-amino-2-methyl-1-propanol Me Cl
4-amino-1-benzylpiperidine Me C1
2,4-dimethoxybenzylamine Me Cl1
2-methoxybenzylamine H C1
2-(aminomethyl)pyridine C1
3,4- H Cl
dimethoxyphenethylamine
3-(aminomethyl)pyridine H C1
4-(aminomethyl)pyridine H C1
6-amino-1-hexanol H Cl
phenethylamine H C1
2-aminobenzothiazole H Cl
2,4-dimethoxybenzylamine H C1
2-methoxybenzylamine Me C1
2-(aminomethyl)pyridine Me C1
3,4- Me Ci
dimethoxyphenethylamine
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hydr oxpr opane 4-net hoxybenzyl am no | sopr opyl

N- (4- hydr oxypi peri di no) 4-nethoxybenzyl am no I sopropyl
N-pyrrol ighee333sPheny! propyl am no ] H pcT/Us97/13386  Cl
2- am noi n anyf H . C1
2- (4- met hoxyphenyl) H Cl et hyl am no
4-ni trobenzylam-no H. C1
2, 6-di f lluor obenzyg ag no H R2 Clps -
4- met hopreenzyanne =SoprapH N—(2—cyanopropyl N3
pyri dyl fret hyinkthoRy bz gafiid10x /benzyl am R | sopropylcy
2- (hydr gxymethyt)=3—methyrbutamr—2=—anno—S=pherypropytatto
i sopropyl 3-(aminomethyl) pyridine (1 2- am isoprogginy| Ethylenegiamiryd
Cl 2- (4 _ —TsSopropyt o €t
met hoxy phefemiometkyiipyodireni { r obenzyl ami no i sopropgl}
Cl 2, 6, gifTuorohenzyram no | sopro}gyi Cr VWO
98/ 05335 6-amino-1-hexanol PCT/ US9¥/ 13386
Rlerr]"4{X . R2 R3
4- et hoxybenz PPSfifihylamine i sopropylH 2- (5-i mi degbl enet hyl )
et hanol am n ggg I ant no I sopropyl
di et hanc&m&l&ﬁa@&@{#@mw an-no H isopriopy! Cl
N- ( 3- hydr omﬁ{e{%lxygé,ﬁgl)mandret 1oxybenzyl aqi no | sopr op(yji
2-(3-i ndet er—etnmyratr1o—F—11et |UAyucr|1_y|a||| RO iSGpery:
2, 3-di hydr primnppprmpyMnxﬁe phenyl pr opjsoprsppio cycl dpetiblihe
Cl 4- netfftoxybenzytam no rSopropyt Nbenzyt—=—N—2=
hydr oxyet hyl ard-ginoindane H C1
4-methoxypnenethylamine H Cl1
4-nitrobenzylamine H Ci
2,6-difluorobenzylamine H Cl
3-phenyl-1-propylamine H C1
2-aminoindane Me C1
4-methoxyphenethylamine Me C1
4-nitrobenzylamine Me Cl1
2,6-difluorobenzylamine Me C1
aminomethylcyclopropane Me C1
piperonylamine H Ci
1- H C1
aminomethylbenzenesulfona
mide
aminomethylcyclohexanol H C1
2-aminomethylbenzimidazole H C1
cyclohexanmethanamine H Ci
4-methoxybenzylamino H C1
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4- met hoxybenzyl am no ol eyl C1
4- met hoxybenzyl am no 2- napht hyl net hyl Cl
4- et hoXx Y@ 8gys3as no 4- phenyl benzyl FETIUS97/13386
4- met hoxybenzyl am no 1- napht hyl net hyl C1
4- met hoxybenzyl am no 4- et hyl sti | bene C1
4- et ho. mno epaxynet hyl cl
4- met hoxybenzyl am no 2,13- di hydroxfgi opyl di et hanﬁ#am' no -
4- met hokybenzyl | aRing 4- phenyl benzyl di et hanol am no
4- met hoxyb am. no - phenyl henzyl I'et hano
4- et hoy ﬁ&%*‘%’fﬁbﬁazylmm 2-Inapht th‘?P@fq’Wll di et ha¥opahi no
4- et hoky - napht hy| net h d| e ol am no
4- et hoi g@nzy: aﬁ %bpmpane 4- net hyl éﬁl Pr9R e {5 BP0
4- met ho&\/hpn7vl ani nao ol eyl Y %MP@W%
4- pheny] benzy. | sopropyl 3ram no 1, 2.pr opanedi ol
4- pheny}-b ucnzyélgﬁ?:o?‘.glamme Hsopropyl hexanol aghP
4- pheny| benzyl am o |i sopropyl Me bl s(met hoxygghyl ) am ng
4- pheny Qﬁﬂ%&ﬁe@@lb&zeuesulfbna lisopr opyl furfuryl am no
4- pheny benzyl anipfige | sopropyl di et hyl am no
4- phenypbefizytanio —S-epropy ethanel-am-no
4- pheny bemmdmhylayclohexanol I sopr opyl Me nmor photit no
4- pheny|benzytamno rsopropyt 2f=—drmethoxybenzytantnd
4- pheny gmycpraqﬁhmlbenzxmldazole i sopr.opyl Me 4-C1
trifluoroneth benz}ylll am no 4-phenylbenzyTam no [ sogropyl
di i sopr ppa®¥s§t SHDPRBYRA bdnzy| ami no Mé i sppr opyl 1
2-am no} 1, 3- : phenyl benzyl.am no | sopr opyl
diallyl mﬁ%”%ﬁ:ﬂﬁﬁh“%ﬁ i no Me i sapropy &
¥$E??i P5i3ﬁ(aminomethyl)pyridine .  2-methylpropyl mpj%iyfgzi 1‘??}35
i sopropy! 6-amino-1-hexanol Cl cyclopentyl C1
phenethylamine propyl C1
2-aminobenzothiazole ethyl C1
3-phenyl-1-propylamine isopropy! Cl
2-aminoindane 2-methylpropyl C1
4-methoxyphenethylamine cyclopenty! Cl
4-nitrobenzylamine propyl Ci
2,6-difluorobenzylamine ethyl C1
4-methoxybenzylamino isopropyl C1
Phenpropylamino isopropyl 4-hydroxypiperidine
2-aminoindane H Cl
2-(4- H C1
methoxyphenyl)ethylamino
4-nitrobenzylamino H Cl
2,6-difluorobenzylamino H Cl

C1



4- br ono
4- br ono
N- net hy
4- pheny
N- net hy
phenyl b
et hanol
et hanol

benzyl am no | sopropyl di et hanol am no
ani li no | sopropyl di et hanol am no
| -0 98/05335 i sopropyl Cl plraayssenaigéani no
| ani lino I sopropyl di i spropanol am no
| - 4- | sopropyl di et hanol am no
AzZyHarmt-ro—berzyam1o et
fm’ no 4- Ry} benzyl amf no R2 R3
mno 4-etffivihenzvl and ho net hyl
et hanol im’ g@g Wale k sopropyl
4- br onoani rhgméfh%& kfﬁﬁ’i&%'m ﬂ propy Cl1

PCT/ US9
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Thre—conpound—wasstubjected—to—vartabte—gradent—f+ash
4-methoxybenzylamino isopropyl Piperidine
4-methoxybenzylamino isopropyl 3-hydroxypiperidine

Phenpropylamino isopropyl L-Histidinol
2-aminoindane isopropy! diethanolamine
4-methoxybenzylamino isopropyl! diethanolamine

4-methoxybenzylamino isopropyl (8)-(-)-2-pyrrolidinemethanol

4-methoxybenzylamino isopropyl Morpholine
4-methoxybenzylamino benzyl diethanolamine
4-methoxybenzylamino 3-methylbutyl diethanolamine
4-methoxybenzylamino 2-methylpropyl diethanolamine
4-methoxybenzylamino cyclopentyl diethanolamine
4-methoxybenzylamino 3-nitrobenzyl diethanolamine
4-methoxybenzylamino 4-nitrobenzyl diethanolamine
4-methoxybenzylamino ethyl diethanolamine
4-methoxybenzylamino propyl diethanolamine
4-methoxybenzylamino 3-methylbenzy! diethanolamine
heptylamine 4-methylbenzyl diethanolamine




WO 98/ 05335

PCT/ US97/ 13386 chr omat ography on silica gel

w t h hexane/ et hyl

acetate

m xt ures a§dgyéakded 0.37gns of desired N-9 product (45% peguSePRess of

the N-7 isoner(10% . Preparation of 2-chloro-6-anilino-9-isopropyl purine
(5). 2,6-dichloro-9-isopropylpurine (0.019 g, 0.081 mml) was dissolved in
but anol (0.5 5 m) and aniline (0 044 n  0.244 mol) was added, The
reactiofn m xt uregva;( heat ed t 120[ err]ggfor 10 hr} cool ed, gjjuted wth
Et OAc ard plwat-er—Tho—d-xiilr o ‘Aw%gb@%agd
concent f at @ﬂbéxﬁyﬂ@dﬂkylabﬂﬁée sol 1d. Prepgration of diethanolamine
2- di et hanmotamno=—t=—(4=phenytapttt+no—9—+sopropyptitre—6r—A—Sett+on
67ngs of 2, 6- dpoiplytamaré\- 9- i sopr opyl puriXe and 100mys of aﬂathanolamlne
4-phenylanitTine in I NLC_or n-pctanot was fheated—to ]
The n-o¢t ancroredamandigned i n bacuo and Meen repl aced wi t Hiethamblaofined 0%
di et han¢l am ne r?) Q The splution was heated at [I30[err[C for .48 hours.
The rea¢tion Ecﬁl'a BEORBECt o. anbient te ature then dil ufthagplaming ni of
wat er and xtracfed with yl acetate (3X3Q.nl he organj c
extract Sjjg)%ﬁ’%g nJ al%%_bag_k__mshede&lnhf h3X20 i _of \I\lg}egﬂal‘l (')l L owe
by 10 of 2%¢tﬂ@¢ye§§;@nqh@yl acetate sopgdtion was dried Qyedandid ous
magnesi m-sti-fate—ant—ft+tteref—antd—the—soetvrenrt—was e‘v'apcruwag Hﬁe 65rgS
crude pioductcyempertyaatind | i zed from THRMet her sol utfi on taleyha@bmnﬁ&*rgs of
pure pr@auTT (237 . Tabl e 2 be[ oW I genmtT fTes conmpounds—of —thrs—TrnventTon
t hat wer @- m@p&@@ﬂ%émr@nangl 0 the genMeal synthegis nmedfettinglamiforth in
t hi s Exanpl e. 2(% TABLE nppunds Prepared By The |Vet hod O Exanple 2
Rerr]" -amino-1-benzy plpen ine R2 Me 1etmolamme
8- am noqui | +a : | sopropyl . .
6- arm nod M"y“mﬂamlm L sopropyl Me dletha(nﬁnlammem
98/ 0533%  4-methoxybenzylamino isopropyl 2-pyrrolidinol
PCT/ USO H-4+3386—RLerrLirX propy 0 Py
R3 3- am|nagudintdthoxybenzylamine isopropslopr opy!| Tryptamine
Cl
2-methoxybenzylamine Me diethanolamine
2-(aminomethyl)pyridine Me diethanolamine
3,4- Me diethanolamine
dimethoxyphenethylamine
3-(aminomethyl)pyridine Me diethanolamine
4-(aminomethyl)pyridine Me diethanolamine
6-amino-1-hexanol Me diethanolamine
phenethylamine Me diethanolamine
2-aminobenzothiazole Me diethanolamine
3-phenyl-1-propylamine Me diethanolamine
2-aminoindane Me diethanolamine
4-methoxyphenethylamine Me diethanolamine
4-nitrobenzylamine Me diethanolamine
2,6-difluorobenzylamine Me diethanolamine




Cl

anilino | sopropyl
3,5-dinitroaniline | sopropyl
Cl 4- but wansbsaze i sopr opyl PCT/US97/13386
Cl 8-am noqui nol i ne I sopr opyl
di et hanol anm ne 6-am noqui noI i ne | sopropyl
di et hanptamrme—3=am IIUL|u‘I motHrme —Sept-epyt
di et hanpl am ne a%l R2 I sppropyl R3
di et han;J=am ne 2 rutrngnl Lne isanronvl
di et han | ' SOPhARhglamine
di et han| : yl
Cl 4- (24 _ i sopropy! d1ethanolam1ne
Cl 4- ( 1 f-omam-de i oGﬁi’Gp'y'l
Cl 4-br eranl I i ne 1- Mei sopr opyl diethanolamine
di et hanpkminaeetByl8ertiendsutforeany | i ne i sopr opy!
di et hanpl am ne 2- rﬁmeam noet hyjl ) - 1- met hyl pyrrol i di ng I sopropyl
di et hangtame—3=tronmoantie rsopropyt
Cl 4- ani siadiimemethylcyclohexanol Msopr opyl diethanolamine
di et hanpl_’am ne 4-1doani T ne T SOpr opy!
Cl 3-i otdzAmippmgthylbenzimidazole Mesopr opyl dlethanolamme
Cl manisidin . opr opyl . .
Cl 1 - (b-atySAehFRYPSHANAMInG; M2 i sopr gpy|  diethanolamine
di et hanol a t hyl rroligdi.ne -'
i ot hani ﬁg@ﬁm%me @ﬁg}@ggmv ) pyrrol i ghe s gfg;agafa%xé
di et han :I g AgindntHyNPyAdiat hoxky benzniluiadnbsy] diethaB8REARY |
di et hangtamme—4=(2=—amroethyH)norphot-+re -
di et hanol ani freming-1-reramodnet hyl ) benz eydspentybnam de diethanolastipe opy |
di et hanpl am ne_4-Dbr onoani T ne | sopropyl
di et hangl ani nBhRERVIAMIRE or oanj | ine  propy! i sdjsthspplamine
di et hanol am ne .2-( 2- ethy|)- 1-nethyl pyrrolidi pe opyl
di et handLanfi? mob%%gll@;cg%??g e}%y‘? dlethanofan‘ﬁne
PCT/ US9Y/ 1§‘3t§1@nyl~l-propylamme isopropyl diethanolamine
2-aminoindane 2-methylpropyl diethanolamine
4-methoxyphenethylamine cyclopentyl diethanolamine
4-nitrobenzylamine propyl diethanolamine
2,6-difluorobenzylamine ethyl diethanolamine
4-methoxybenzylamino isopropyl diethanolamine
4-methoxybenzylamino isopropyl 1-amino-1-
cyclopentanemethanol
4-methoxybenzylamino isopropyl (+-)-2-piperidinemethanol
cyclopropyl isopropyl (+-)-3-Amino-1,2-
propanediol
piperonylamino isopropyl C1
4-sulfaminobenzylamino isopropyl C1
cyclohexanoimethylamino isopropy!l C1

ST



Rerr]'- R2
R3 3-bronoaniline | sopropyl
di et hanolyggiog®sads ani si di ne | sopr opykcTUS97/13386
di et hanol am ne 4-iodoaniline I sopr opyl
di et hanol am ne 3 i odoani | i ne | sopropyl
di et hangtamre—-ant-s+aine- -s-opr-opyl
di et hanjol am ne |Rppxopyl R2 di ef hanol am ng31
.-(2-am||ucL||y|}p| perT o e ., (2 annnucthyr}peru:.é’Fﬁ\, :
| sopropy! 2-amino benzimidazolo di et hepedpyM ne 1- ajm noi ndaneCi
| sopr opyt ] diettranot-ant e 3=Tpdoan e
i soproplyl cyclohexylmethylamino di et heopoipahi ne 3-i pdoani | i neCl
i sopropyl henv] lami di et hanol am ne 3-phenoxyani I [ ne
i sopr oplyl _3-Phenylpropylamino di_et I*\%?HEHP&M ne 4-i pdoani | i neCl
| sopr opy! . di et hano } ne 4-phenoxyani | j,ne
i sopr opgl cyc]opropylmethylammo di pt%ﬂ? ?ra ne_23- o] pnm(vanl |<:ﬂ
I Sopr OPYE piperonylamino d' et hapalam ne 4-i Ddoanlﬂlpﬁanolamme
i SOpI’ Op H uu et ha o »'m Re 2 'F HoL-eR\
i sopropy| 4-methoxybenzylamino di et hﬁi@ﬁﬂp@m ne 1-f|uor endfibﬁiﬁhdlﬁ)mme
I sopr opyt : drettranotanme—2=apthracenytantrno
i sopropyl 4-methoxybenzylamino di et hsopodpayiri ne  1- apt hr adasvpkapylamine
i sopr opyT _ di et hanol am ne i
2-(6- et ho Q E@%ﬂp%&@p&m o isopropyl j Sopr o yTrans-Z-ammocyclohexanol
di et hanpl a | benzyliam no . Lsppropy!
di et hanpl ag:r’rﬁhé()}%ﬁ%?ﬁx r‘Blé‘ﬁzyl anino  1sopropyl (R)'?'s@ﬁ%" 7phenyl-1-
di et han yl ami no | sBISPARR |
di et hanpl amrgghélx %\gp@@ t Hyl ani no LSQPPro Py
di ot hanb| amimiet Sy é 6’§g isopropyl (4S,55§?;§ei9fﬁno 2,2
PCT/ US9 j : paring
conpounfs @fmdthb:8ybeffithingn. |The S lgap%ms' met hod(WimmbpRpoh)intdhdis
Exanpl eHs—ofaty—sttghtt+y—rodHtt+ed—Fromthat—dat-sectosed—tn
4-methoxybenzylamino isopropyl 4-hydroxy-4-
phenylpiperidine
4-methoxybenzylamino isopropyl S-Benzyl-L-cysteinol
4-methoxybenzylamino isopropyl (+-)-Epinephrine
4-methoxybenzylamino isopropyl Diallylamine
4-methoxybenzylamino isopropyl Piperazine
4-methoxybenzylamino isopropyl (+-)-
(Methylaminomethyl)benzyla
Icohol
4-methoxybenzylamino isopropyl (S)-(+)-2-
(Anilinomethyl)pyrrolidine
4-methoxybenzylamino isopropyl 4-{Allylamino)-4-methyl-2-
pentanol
4-methoxybenzylamino isopropyl 3-(2-
hydroxyethylamine)propan-
1-o0l

Y




Exanpl e 1.
met hod above. 10
2, 6- di chiveooposizse (5.00 g,

[err] The follow ng conpound was prepared according to the
Preparation of 2,6-dichloro-9-isopropyl purine (4).

The
26. 46 mmol ) was suspended i n 5BCKUSST/1338§ DIVF

at roomtenperature and treated with sodi um hydri de, 60% di spersion (1.27
g, 31.75 mmol ) added in portions. After stirring for 1 hr, 2-iodopropane
(4.5 M 44798 mot—was—addgd—and WO—98+65335
PCT/ US9{7/ 13386 t Rg’-Keaction stirred forR2 days. Thé reacti onRsas poured
into di EtnyT etner and wasned Once W L sat urat ed $odi unrt or car porate
sol uti on afdnhewbgntlamigeer .| The ni xsaprepylas dri ed buedinethy-diiddpremdi um
sul fatej and concentrated in viacuo. The concentrate|was chronjPegraphed over
silica gel eluting with 10% acetone in dichl oronet hane s @hidotiethahel gi ve |t he
desiredr N9 5 alrKylarton prjodudct as_a wWiite Sofi :ﬂ YI et o =47%
Pr epar at i oA-Ta¢thoxybishgdenmo( 4-net hy| neseraprd) ani | i no- 93.3'siopnasiii2ytpuariohe
(5A). 2|6 Elrﬁéth@iybeﬁzylz%ﬁ%owl purine (O35 g, 0.649 Mol ) etHgholaing 0 Ved | n
n- but an 1o )‘EIIL‘:L ||y| et L,apatu ant--re \G 889+t 34— , and
triethy am n qu‘g’ﬁn@f A 43"l ) wererdded  Thelreaction rﬁlxt ure vwas |
heated ht 80f-ehiojobsnerloxyyht . [The cool edMeeaction 10 was diIGlted et hyl
acetate and4mmn;ymmw HCI , 1 X ﬁmd&&ﬁ&gypodl urn bI car bone@le and T X
bri ne bpef gdred—wth ounly U{hulm sti-frate—and—eoreentrated—j n
vacuo. [he ‘EBEobepzyIan Qe agr ap iORMYY | ' gel and elYting with P%
met hano| i #-rdetbbkydreomdaminee tjo gi ve t Henadsired prdoduct as a @hite solidl
Yield = Bd%QmBhS%eﬂHl%n{éT 2' I et-hangy@hpne- o- (4- et h%-@ﬁx’i&ﬁmy@a)mmo
ani | i no+9 isog""f." per At 6A—25 T Tﬁe ptH-rAre—6-318—¢ 3O—Arret-)
was di sgol JaRthE 3fy\l?-e‘}é¥ PR r ol i di ol BBMA-th¥hd dilet hanSleMﬂ]é‘m(“lo m_) ahd
t hen heat eé-raetbmﬂ{eazyl}l@mverm ghtperflimgoisombpyl r eadti on was pdured into
di ﬁt QW et Q%etﬁﬂﬁ‘y%%%n{omee U nf?e?ﬂ%r&i@oﬂi@ |r bet ore dBYe‘tKth&Yrﬁz'io
an y r O JQ UUI I A\ LI [ (J.IIU UII\:CII LILIL \V’acuh . I I'IC l. C VV(J.U
ot ot hor ATREOR oA bl e L THGORT S 6t mathano, STAI AFEY oret bhne
to give thé -methpx Brtnpylemimt as an of fisopropyd sol i d. |Yi el d 12Ddiaming2- %
[err]H-NMR([err], CDCl[err]):|8.08(s,1H), 7.58(d, 2H), 7.h4d(oxpioppne 7. 18((,
M P o7y i ™ | 110 3 RBpy I S N A hyardrienaina)
' " |7 "4-methoxybenzylamino isopropyl N-pyrrolidino
3-phenylpropylamino H Cl
2-aminoindanyl H Ci
2-(4-methoxyphenyl) H Cl
ethylamino
4-nitrobenzylamino H Cl
2,6-difluorobenzylamino H Cl
4-methoxybenzylamino isopropyl N-(2-cyanopropyl)-N-(3-
pyridylmethyl)-amino
4-methoxybenzylamino isopropyl 2-(hydroxymethyl)-3-
methylbutan-2-amino
3-phenylpropylamino isopropyl Cl
2-aminoindany! isopropyl Cl
2-(4- isopropyl Cl
methoxyphenyl)ethylamino
4-nitrobenzylamino isopropyl Cl
2,6,difluorobenzylamino isopropyl Ci
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PCT/ US97/ 13386 Prepar ation of 4-(2-thienyl) benzonitrile.

Some Rlerr]’

groups misk ob/bs be synthesized before reacting with the gefrudogeibsy o- 9-
|sopropylpur|ne These groups can be synthesi zed through various coupling
met hods_and 5 other synthetic procedures known to those skilled in the art
of organic synthgsi g To a priessure tu was addedj 4- br onobegzonitrile
(0 20 gM(f L hnn\;l 5 nc:nhi nn) al.l adim \ ) (n 127 ,
0.1 eq)| and-methexyhspenandponilc aci d (@prapylg, 1. 65| me-S-infdeoleseghylbn vias
f 1 ushed| under vacuum and flughed with dry nitrogen|three ethamekmito| | ow rg
fl ushesj etj%}l@,mﬂloyﬁg{m,q; met hyl et hqgop(-oj,ﬁ m) an:i an agg@,gh@ar;l o solut}i on
of sodi prrcat ot Lb i Jo 111 1?v'§ wete—adaet—to—the ne—tt .w%s-—t-hen
Seal od A ISP ATOEEAHTRPL ) aurr oy QHPOPIG oot o IS TY DR OLaES
di | ut ed] wi #tmethexybghzydathise arjd washedsaprepy wi t h wat e2-(Bdndsle) ethrlamigoov ar
sodi um Sul h%&hmeﬁgﬂ&ﬁﬁ%r ating in wmlehe res dQ@-d’iﬁfdrSﬂfﬁ?GWl&ﬂfn%p ed
over si 3 f ﬁm tHht8%-ethy—acetpte—+h—hexane—+o ve—tHe
desi red or g%i'ﬁ 'Enngmﬁ k?gﬁ‘i‘ Lid ‘éﬂcﬁ’pﬁmﬁg% Preparati ofl_of
4-(2-th en9+metbewzc5chwhmmo The 4-(2 tlmpemw)benzon tril eN-Ben28bNeg- 0. 464
mol ) was dissolved in dry tetrahydrofuran (1.6 nm) befiydeoxyethiglamtinal um jnum
hydri defT{0 O, L M1 1 [ Was— addefi dropwi SeThe reactijon
V\és a| | -\\(An ae‘:ﬂbxy&néﬁénﬁﬁs nrrnnr at ||r§\Y_ (VZ-Y4 n nhf — Tl (‘ PRO/ et lnannl ! o
di chl or )rref‘ﬂﬁ%?x%qeﬂxla@mv\ed st ar ¢PARPIREMENYE ¢ efmi ni ng. Afdther 1 20 eq
of LAH was 4adethdxybdhtydammo addi t i ondphdnglbenzyihe reacti on was Guenched by
t he Fi efeT oa usrn ﬁg]gﬁ ol erf]T), aqueeys sodiuam
hydr oXi Zn gn a%hs&ﬂﬁﬁx}% ?’ gL o cnﬁylhxéfhyf:n!:l Y- £n3' L l-'\g)_uQ [nr HY—added
sequent [ al WF*B"W@“@Q%ﬁ%n The _fonethylsibeRes t heh dil uted @'t h di et hyl
et her and \Aaheuhonyhimﬁwnm&mt ed twice epbiykmdhﬁt hyl ether befor«ldrying ovey
sodi um :
PCT/ US9 a oW o | The dlethgnolammo carrikd
on crude w%‘ﬁé@f’xw}lﬂﬁqﬁ’er ur | 't |%H’E“?“dH’enzbflel d_=|89% ®sHieeolsming ow
i denti f | ed 4omepoxyisthzglbmidel s § nventl-phenylirhzyder e py epar edietmaoiadiing to the
gener al SYTaL fﬁgﬁl §y3g?&§l%m%m ort n2 ngpﬁtﬂﬂllﬁlewnp' € diethanolamino
4-methoxybenzylamino 1-naphthylmethyl diethanolamino
4-methoxybenzylamino 4-methylstilbene diethanolamino
4-methoxybenzylamino oleyl diethanolamino
4-phenylbenzylamino isopropyl 3-amino-1,2-propanediol
4-phenylbenzylamino isopropyl hexanolamino
4-phenylbenzylamino isopropyl bis(methoxyethyl) amino
4-phenylbenzylamino isopropyl furfurylamino
4-phenylbenzylamino isopropyl diethylamino
4-phenylbenzylamino isopropyl ethanolamino
4-phenylbenzylamino isopropyl morpholino
4-phenylbenzylamino isopropyl 2,4-dimethoxybenzylamino
4-phenylbenzylamino isopropyl 4-
trifluoromethoxybenzylamino
4-phenylbenzylamino isopropyl diisopropanolamino
4-phenylbenzylamino isopropyl 2-amino-1,3-propanediol
4-phenylbenzylamino isopropyl diallyl amino
4-bromobenzylamino isopropy! Cl

30
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Met hod of Exanple 3 Rlerr]'-

Tabl e 3 Conpounds Prepared By The
R2

no

R3 C1  wo 98/05335 Me Cl et REANUSHI3ARS
Me et hanol ami no cycl opr opyl met hyl am no i sopropyl
ClL CyC| g_p_r_g_p_)q_ng_t_h,yq_am no i SOpF nnvl diethanol amno
3,5-dinjtroaniligy-xX ijsopropyl Rz Cl 31@1enoxyan| I
i sopr opy+ = S i =S-ORE-0PYH
Cl 3- an]_noqui fi&F§meanilino i sopr ofoRToPY! cKl
3, 5-di n| tr odbrdholsenzylamino  ijsopr opy!isopropy! di et hdiethaanianindCl
gpgiqélnﬁ Y' " 4-bromoanilino .um ﬁgzﬁf Q@YX&QQZXLETM 2m L .c'hethanolammo
i sopr opy! N-methyl-44j et han!ol ani no BoRsARMyY| benzyl|ami no Cl
i sopropyl  phenylbenzylamino @1 2- napht hal enyl net hyllani no i sopr opy
g:l Ih - napht hah-phyyaiitiyd am no| | Siggpropyl diispropanofanino

- pheny UUIILyh LA SOpPT Upy-l
3-qui nol i nyl lmw'ﬁle{ﬁyll";'. i lsopr opyIlSOpmpyl di et hangﬁl’aé’%} jno
5-qui no lnle'le ¥genzylamino isapraopyl di et bhanol am no
6- qui nol i nyl anbengylamino sopr opy! ethyl di et hastbarnlimigo
8; qIUI nol I nyj.afetifbenzylamino Sopr opylmethyl di et hapghlarhihon- 0
u am | H S -
4- )(/2-t hi_ophehghythepaamine n o i sopr JpgPYL dehpeplaming i ng
4- ( 2- t hif opheny4-ptxemanyinani no i s opisopypyl 4-bromGhnilino
3-t hi omethoxXyani T1T no I SOpr opyl a
4-t hi omet hoxyani | i no i sopropyl d
3-t hi onet hor xyani li no i sopropyl di et hanoam no
4-t hi onmet hoxyani |l i no i sopropyl di et hanoam no
4-(2-pyridinyl) benzyl am no i sopropyl C1
3- et hoxybenzyl am no i sopropyl C1 3
, 4- di met hoxybenzyl am no i sopropyl C1

3|



3,4,5-trimet hoxyenzyl am no | sopr opyl C1

3- net hoxybenzyl am no | sopropyl di et hanol am no
98/ 05335wo0 98/05335 . PCT/Hd397891.3 3186
Rlerr]'-X R2 - R3 3

, 4- di met hoxybenzyl am no I sopr opyl di et hanol am no 3
,4,5-trimethoxbenzyl ani no i sopr BSWMPLE 2 di et hanol am no

4- (3-t hi ophenyl ) benzyl am no i sopr opyl C1

4- (4- met hox pAdrmyEyample describesi astopthog fdr preparing compounds of thisGvéngiony Taei no
4- (4- br onophenyl) | sopr opyl di et hanol am no
benzyl asyibesis mathodadidtdosgd e this ExamEIe is onlySQ@hﬂ?)‘xﬁodlﬁed from that disclosed in
di et hanol am no benzyl am no 4- (4- net hoxypheny) i sopr opyl

di et hanglampro;.benzyl am no 4-(3 -t hi ophenyl ) I sopr opyl

di et hanol am no benzyl am no 4-( 3- net hyl pheny) I sopr opyl

Cl benzyl am no 4-(4-nethyl phenyl) | sopropyl

benzyl am no 4-(4-triflaoronet hyl phenyl ) i sopropyl €

benzylamino 3-(4. nitri
3-(4-nitrilophenyl)
4- (2-pyridi nyl)benz

ophenyl ) anilino I sopropyl NTg

0 sopr dpy!
\> I 'mﬂffﬁ’pw CI)\

H oI am no

4- (2-pryi di nyl ) befizy i sopropyl Ndi et\lﬁlanol am no
4
NakH
l R2
R1 F‘1
NZ NN Ra A NZ
)\ I \> N-methylpyrrolidinocne '/K)j—:p§
Ry N N c N N
Rz Rz
6 5

The following compound was prepared according to the method above.
Preparation of 2,6-dichloro-9-isopropylpurine (4).
To a solution of 0.67g of 2,6-dichloropurine in SmL of dry DMF at room temperature
10 was added 0. 16gms (l. 1 eq.) of 50% sodium hydride/oil powder. Upon cessation of
hydrogen evolution, a large excess (2 mL) of isopropy! iodide was added to the anionic
solution. This reaction solution was stirred for three days at ambient temperature. The
reaction was quenched with 30 mL of water and extracted with ethyl acetate (3X50 mL).
The organic extracts were combined and back washed with 3X50 mL of water
15 followed by 20 mL of brine. The ethyl acetate solution was dried over anhydrous magnesium

sulfate and evaporated. @ The compound was subjected to variable gradient flash

C1



WD 98/ 05335

PCT/ US97/ 13386 EXAMPLE 4 This Exanpl e describes a nethod for preparing
conpoundsvofssn$ass i nvention. The synthesis nethod di scl ose&@CTAISOHEFIB8EXanpl e
isonly slightly nodified fromthat disclosed in Exanple 1. 5 [err] The

foll ow nﬂ&(ig%*goun was @g eg re ccor%ifhn to the, nmethod, above. 10

Pr epar ats EBPANORS B B o B2 TR yg@F?‘ﬁ‘é pixpuresgd yielded 0.37gms of

2- am no- 6-_ch({,\;‘(\)lropuri neﬂ$ 1.08(3 6.4 nmmol) was suspended in dry DVF (75 m)
and t r e&eSEEdNThProgus A he) and Q1B8senos the NpbisemsH10%)-28 g, 7 nmol ). The
suspension was stirred for 15 mn before iodonethane (0.44 m, 7.06 mmol)
was added and’neparationofi2-ehjoye=fapilinoed-isopropydpunine)for 1 hr 45 nin. The
solid was filtered and the filtrate evaporated 15 before addition of water
for 10 mn. Thée-diddaerbtd-ingprepylpurine .19 g,60.081 amebly wiae dissvieed iigbuitahel (0.5 VO

98/ 05335 _ _ PCT/ US97/ 13386
gi ve st henPraduailines (B044 %ilP0.249mrhblY wapddddd® Thk YdasiibOiRnRAWak Shealdde to
residual |iquor was |eft overnight and nore crystals were collected the

next da i ' = L1 %, 42" rat.l : L .
B chl or a2 S50 L, ol e Wi SOl s 3 pgpes v water, The miure
isonmers fro bove di ssol ved in, di chl aromet hape and pyridine (2 5 eq)
f ol | oned” By 1€ e"é’?ﬁé\ﬁgf% %EWE%W%&:E‘{WOQM%&FF ‘(4 eq). The reaction was
stirred at rogomtenperature until conplete. The reaction was evaporated and
filtered thr %@Raaar%%‘t ?oﬁ"eéhqqowamgg(@hﬁqw@lmq)rP-Ewm,‘/Mme (O

di chl oronet hane foll owed by purification on a chomatotron using silica gel
and el uting wht obticretfafdmesn odi Sf-dichbiere-Natrisopropylpuriae e ande 16@wis edf
product. Yield = 31% 10 Table 4 identifies conpounds of this

i nverot i chphdngtamilér=einpl ejaofd-catanolr danbedial toh&0°Cyfot ¢ tiow:sTeThoOd-os@hof @a¢ h i n
this Exanple. Table 4 Conpounds Prepared By The Method of Exanple 4 Rl

EZ removed in vacuo and then Fepldedd with 1 mL of 40% diethanolamMe in DMSO. The
solution was heated at 130°C for 48 hours. The reaction was cooled to ambient
temperature then diluted with 10 mL of water and subsequently extracted with ethyl acetate
(3X30 mL). The organic extracts were combined and back washed with 3X20 mL of water

15 followed by 10 mL ofbrine. The ethyl acetate solution was dried over anhydrous magnesium
sulfate and filtered and the solvent was evaporated. The 65mgs of crude product was
crystallized from THF-ether solution to yield 28mgs of pure product(23%,).

Table 2 below identifies compounds of this invention that were prepared according to

the general synthesis method set forth in this Example.

20
TABLE 2
Compounds Prepared By The Method Of Example 2
R,-X R2 R3
8-aminoquinoline isopropyl Cl
6-aminoquinoline isopropyl Cl

23
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WD 98/ 05335

PCT/ US97 il 3
conmpounds 0

this invention.

2- met

hoxyacetyl am no 15 42

§§§53§g(AIVPLE 5 This Exanpl e describes a nethod fgr/BEeP3EdsNg
The synthesis nethod disclosed in this Exanple

isonly slightly nodified fromthat disclosed in Exanple 1. [err] [err] 5
The fol | owi ng comoupd was pref ne met hod appve.
Pr epar ater—et=2=chi-oro=—6—{4—pheny—benasy—ani-ne he—0) = :
2, 6-di clhlor nnler ne ?"Eoﬁ‘e 26 Dd in_n-but 5h0| (50 )
and 10 [the 4- phe&yllmlaenzyl am ne (6 61 g.,pmgg 1 mmol ] and triet Byl am ne (4 N
m, 29. I nmol ) were addaed. The[sorutTon washeatedrat—120ferr€overntght
then copled. FiPPI¥¥®HIBEf product usi ngorseress n-butanol and @kashed
precipifate wt hbil«Qlleme 1M HCI ?p\d 200,s£9r0p L‘t eL. T*\edsol | g wags, dried : n
vaccum ever—overim gllL at IU|_ et et o—gve—the—eaest+feea—pF Cu'u'rC‘_: & S—a—PH-e
yel | ow $olid. ¥iemingquinol@9% 15 Pr epar aterapyl of 2- di et hanol dethatmienie ( 4- phenyl
benzyl af no) pur| 0 98/ 05335
PCT/ US9 UaSond SRR ino) purifBEPANg 5 ag
mol ) s added-athagainbiée Wit h di et hanolsauepppe (11. 4 m, 11%.@1351;&4.& and
N- et hylfpyrroldi none (I0 W) and heared ar_rzofertjCovermmght—Thre Tooted
reacti opwas pour 84"°nt o di chl ¢r onet halttP¥Hd washed twi ce diftherplamincer . The
organi cil ayer \@asquiroh,@q,evm th ar hydr ous,smy,um sul f at e and &eqrqgo%geat ed in|5
vacuo t(r‘ grve the—destred PT odyct—as a }Jal g et otH-a—whteh—was—Furt+her
dried i p_vacuum*cvennriige 70[ err]IC f.or 2isermpy. diethanolamine
2-amino-6-ethoxybenzothiazole isopropy! Cl
4-(2-amniomethyl)morpholine isopropyl Ci
4-(1-aminomethyl)benzenesulfonamide isopropyl Cl
4-bromoaniline isopropyl diethanolamine
3,4-dichloroaniline isopropyl diethanolamine
2-(2-aminoethyl)-1-methylpyrrolidine isopropyl diethanolamine
3-bromoaniline isopropyl Cl -
4-anisidine isopropyl diethanolamine
4-iodoaniline isopropyl Cl
3-iodoaniline isopropy! Ci
m-anisidine isopropyl Cl
[-(2-aminoethyl)piperidine isopropyl diethanolamine
1-(2-aminoethyl)pyrrolidine isopropyl diethanolamine
I-aminoindane isopropyl diethanolamine
2-amino-6-ethoxybenzothiazole isopropyl diethanolamine
4-(2-amnioethyl)morpholine isopropyl diethanolamine
4-(1-aminomethyl)benzenesulfonamide isopropy! diethanolamine
4-bromoaniline isopropy! dicthanolamine
3,4-dichloroaniline isopropy! diethanolamine
2-(2-aminoethyl)-1-methylpyrrolidine isopropyl diethanolamine

34



Preparati on of 2-diethanol am no-6-(4-phenyl

benzyl am no) - 9- net hyl puri ne

(11). The 2-di et hanol am no- 6- (4- phenyl benzyl am no) purine (0.050 g, 0.124
mol ) waswoiggssiased in dry DVF and treated wit sodi um hydr irde/u0Aa3386
di spersion (5.5 ngs, 0.136 mmol) 10 for 1 hr. iodonmethane (0.009 m, 0.148
mol ) solution stirred at roomtenperature
overni ght. Poured rgaction intg diethyl qther and Washed tw cgawi th
saturat g0 sodl URLRLEAIRO Al © S Fert o W S AACLENEC s e AN peun A=At ic
sul f at e fand—concentratt+ng—t+—vractoe Fhe—Feti-due—wad—chrorat 85 IARA
silica gel el utitgriifith 5% net Hanol i nidpredyl or onet Hane to gi'ememrhxhiee produce
as a whifte solid,; a%d:63% 15 [err HNVR(Terr][, COTITerri-
(m 4H), |743+—m pib 35(m—4H) 641" F{ppyl; < 1H), 5.10( ﬁ'tc'hgwla@ﬁ-h 4.7
(br s, 2H), 3.86s- (omammel) 3. 74(m 4H) , ,339,5‘,9(3 3H) .| Table Q,Cmg,g.g,;,,rnired _
conmpounds of This Tnvention tngt wWere prepared—accygrarng—to—the—synthests
met hod get fort h™HA*ERF s Exanplie. Tabl é5°5°1’zb diethanolaminConpounds
Prepared By The Method of Exanple 5 R L)y X thanol
R3 4- pheny| begzaliehyhiperidine met hy%;r P 3lree?nﬂ§r?f3 am no
4- phenylbenzytam no __ cyctopenty tdret-harotamno
4- phenyl|benzyi8minpwpy eymolidine al | y| isopropyl di etietivokming no
4- phenyl benzyl a benzyl. di eth noI am no
4- phenylpenzy amaﬁgomdane et lllsl«Peryl di nid no \Jr\o
98/ 05335 3-iodoaniline lsopropyl PCI/etl:ﬁngv{nw386
4- phenylibenzyl arg'_ng)oa i I sobutyT di et hanot amm no
4- phenyl Roantine =ut y| acotsgprapy! di et h4KBI"SATIAD
4- phenylibenzy!| angte@xyaniline nmetihyl acet adoftopyl di et hagm;n@%,gp
4- phenylfbenzyTam no . cyciopbutyt diettanot-ant o
4- phenyllhenzyl aticfpgritine et hy| _isopropyl di_et hdkbinalpiino
4- phenyltbenzy!| aginBRxyaniline propyl isopropyl di et hapgl 9.0
3-phenoxyaniline isopropyl diethanolamine
4-iodoanline isopropyl diethanolamine
2-fluorenylamino isopropyl diethanolamine
1-flucrenylamino isopropyl diethanolamine
2-anthracenylamino isopropyl diethanolamine
1-anthracenylamino isopropyl diethanolamine
2-(6-cthoxybenzothiazole)amino isopropy! diethanolamine
Z-phenylbcnzylamrno isopropyli diethanolamine
4-phenylbenzylamino isopropyl diethanolamine
2-naphthylmethylamino isopropyl diethanolamine
1-naphthylmethylamino isopropy! diethanolamine




WD 98/ 05335

PCT/ US97/ 13386 EXAMPLE 6 Conposition of this invention were evaluated in
the fol |l gypRgpesssays. CDK2 assays: Conpositions of this inpenusom3ess e
assayed to determne their CDK2 inhibitory 5 activity. The assay system
(total volume of 50 [err]l) contained 50 mM Tris-C, pH 7.4, 10 nmM

MC [err], 5 MM DIT, 1 [err]g of histone H, 30 [err] MATP (1 [err] G of
gamma[err] P | abel ed ATP), 10 [err]g of BSA and 1 ng of purified CDK2. After
i ncubation at 30[err]C for 30 min, the reaction was term nated by the
addition of 10 [err]l of 10% TCA and the sanples were blotted onto to
nitrocellulose filters. These filt@xAnvae sashed 10 extensively in 10%
TCA and assayed for radioactivity. Blanks contained no enzyne. To ascertain

the potency ofhiyEHxafiple EATHBNE teBlod! 3t rdpAMRD Ebﬁgouﬂﬁ%ﬁggﬂgg&gQS}é\’efﬁe

added to the above assay at concentrations ranging from1
[ er 159/ Nyt @hethSE HRALNintthis3 kBl is 5:“2 sﬁ%ﬁﬁty biRRS el ﬁlaPrd?s%Fgesc? g, as
above. In all assays, various concentrati ons ol 'onpuci ne wer e added’ and
wer e useg%a%pl (standard 15 positive control. The ICferr] (enzyme) |isted
in Table i's defined as the concentration required to inhibit CDK2
activity by 50% 46 WD 98/ 05335

PCT/ US97/ 13386 EXAMPLE 7 Cell Proliferation Assays: Early passage rat
aortic smooth nugsl e cells (CV Therapeutics Cell reposit Y) were seedgd in
48 wel | dishes (FHplcon, mM/well) at a density of 20,000 c¢lls/m of DVE
containing 5 5% heat ipactivated bovine serum The cellg were i ncubated
in a standardyTis t ure i ncubat Hfor 48 hr. aspi fated
and the wells fjere répl eryshed—with 2. ofy,

Conpounds O:’])mir} [ ntion were addedpgt concentrati ofs rapg rom {LOO
to 0.37 [qoyTa/ MmN AfteN 48 hr incubation, the nedj irded anfd the
cultures were treated wilh 0.2 m of saline 0.25 1 of
phenozi ne nethosul fate solution containing MIS (Cell Titér 96Fbsr]
Aqueous Non-radi oactive cell proliferation assay kit, Catal pg # G 5430
Pronmega, 2800

butanol
Ay A
Ry B
N = N R4, 4, N-methyipyrrolidinone N S N
[ ) - | \>
/‘\ Z .o )\
Rs N N‘ coupling Cl N l\{
6A Rz o Rz

The following compound was prepared according to the method above.
10 Preparation of 2,6-dichloro-9-isopropylpurine (4).
The 2,6-dichloropurine (5.00 g, 26.46 mmol) was suspended in 55 ml of dry DMF at
room temperature and treated with sodium hydride, 60% dispersion (1.27 g, 31.75 mmol)

added in portions. After stirring for 1 hr, 2-iodopropane (4.5 ml, 44.98 mmol) was added and



Wods Hol | ow Road, Madi son, W 53711-5399). The IC50 cells listed in Table
6 is defined as the concentration required to inhibit cell]

prolifer ¥PIH05338y 50% O onpuci ne at various concentrati &FI'4RIY138ed and
was used as a standard 15 positive control. TABLE 6 Bioactivity of

Sel ect eﬁhe rBeof Seinted tiby Q%aer Thd He'a§t10d ﬂlﬁ??«iﬂh?f‘ ifth %Ee?l%?i_)eﬁber and washed once 2

IC[err] ([err

Me : hox be | am no
. with saturat€d E@I%Wa‘?&nate solutxogdlzui once with water. ﬂig Jm%gE e gﬁ@é@ﬁ@ 9%/%”‘ o

Ve d 6]
4- et hog'(y éiﬁozuslsodmm sulfate and conl%ntrated in vacuo. The amﬂea%\tﬁ §vas chromatographed
48
NA

60

j gm)gqrrg g:%zgz %1 gﬁ%ng with 10% a%tone in dichloromethane so@xon to give the desired d§9
NA 4-chl or obenzyl ox trifluoronethyl d >60
NA 43 metlkyalipe REadug %%whlte solids 3{irldi5y/47%. c 4
77 WD 98/ 05335
PCT/ USOPfepaa8toRpE 2 1chlori-6-(4-methylmercapto) anRiho-9-isoproplypurine (5A%3
IClerr] ([err]g/nL) IClerr] ([err]g/nL) enzyne cells
4- met hoxyben2y-Bivhturo-9- 1soprop)8pl|ﬂ1imzp(§d 15 g, 0.649 mifblyane! @eoRRd in n-butandt (4
43 4- met hoxybenzyl am no di et hanol am no

48 4- mephipanaoe (ayth@lrhdieapato) agﬂlﬂet@ﬁég)ﬁl@nﬁm mmol) and triéthylamine (0.20 ml é
>70 et hanol am no et hanol am o %60

z;g j Wzyb&nﬁ ﬂm’fh% reactlohrx%& ulrlg Wg%teﬂgé at 80° overr&}%1 The cooled reactiggSGo

enzyl amn

>70 et hanol | am no >60
A A e PSS BER S RS and washadlol A MBHCL, 1 x stbralr Ao pisarepte, and 1 X0, 2
2.1 4-nmet hoxybenzy| am no per fl uoroi sopropyl d >45
NA 4- mePRB% PEERE Peig draed Wltbeﬂnhb/@r@%usg%ﬁbw}gte anfl conrgntadriimyacuo. The40
NA 4- et hoxybenzyl am no I spropyl 3-pyrroline 1

12. 5 4- msidvex ytrsnorandtpgraphed dvgdr gligaet ge}l and  eluting emithn @%anmimethanol in 0. 5
62

&3

360

dichloromethane to give the desired product as a white solid. Yield = 83%.

Preparation of 2-diethanolamine-6-(4-methylmercapto) anilino-9-isopropylpurine (6A).
15 The purine (0.18 g, 539 mmol) was dissolved in N-methyliyrrolidinone (3 ml) and

diethanolamine (1 ml) and then heated at 120°C overnight. The cooled reaction was poured

into diethyl ether and washed three times with water before drying over anhydrous sodium

sulfate and concentrating in vacuo. The residue was chromatographed over silica gel eluting

with 5% methanol in dichloromethane to give the desired product as an off-white solid. Yield
20 =82 %. 'H-NMR(S, CDCl,) : 8.08(s,1H), 7.58(d, 2H), 7.47(s,1H), 7.18(d, 2H), 4.95(br s,

<2H), 4.52(m, 1H), 3.94(m, 4H), 3.83(m,4H), 2.43(s, 3H), 1.47(d, 6H).

Y



4- met hoxybenzyl am no i sopropyl seri nol 0.4

15 4-met hoxybenzyl am no | sopropyl 1, 3-di am no- 2- 0.6
25 hydr oxygnepsne 4- net hoxybenzyl am no ~ 3-cyanopropyl PCT/US97/13386C|

>60 NA 4- et hoxybenzyl am no - 3-chl or opr opyl C
>60 NA 4- nmet hoxybenzyl am no benzyl c
>60 NA 4- met hoxybenzyl am no Met hyl 4- d
>60 . NA carboxybenzyl 4-nethoxybenzyl am no Napht hal oyl et hyl
d Preparation 966-(2-thienyl\§ benzonityile.4- chl or obenzyl ani no Tri f1 uoromet hyl
d 1 NA 4- nmet hoxybenzyl am no | sopropyl
N- ( 2- cyanopr Spyie)R,’” groupsimust first be synthesiddA Befdr8-requying dyitheehy, b dichidroro

4- met hoxybenzyl am no i sopropyl 2- (hydr oxynet hyl ) -

3- net hy idoptapyiitine. These groups can be smthe&ﬁe@%ﬂ@lﬂvﬁu@%ﬁﬁﬁ@ﬂeﬂfﬂd@%d

| sopr opyl 3- hydroxypi peri di no

cycl ghegiHerEyriNetRProcedures knbWRRS @BYA skilled in the art of orgﬁxc synthesis.

NA pi peronyl am no i sopropyl di et han n)d 0.8

NA 4-met hoxyhenzy | SEihR tube B/a% S RfeBP ¥ bromoberdbhitAB" 9P350L2M 19 ﬂflmol),0 8

NA ani lino | sopro
PCT/ Us\é\%t%géfg@g%g}%%g&ne) palladium (0) (0.127 I&Q 0.1 eq) and 2-thiophenebgronic acid
ang{ L]O)Q(é,%g{.'r ] ?/g%ol) Thgq%étg%} &%@flughgcli Tﬁ erv Z\%ﬁg}d flughed with c(i:rjeflnlitiogn

NA hydroxyet hyl am_nqQ 4-phenyl ani|i opr opy!
di et handP&sitisees: Followipggtlushes, ethyleneglyqq}\ damﬁthélntha@hfmram angt an aqueous
I sopropyl di et hanol am no

10 ‘solution of sodium carbonate (2.53 ml, 1M) were added to the tube. The tube was then sealed

and heated at 80°C overnight. The cooled reaction was the diluted with diethyl ether and
washed twice with water before drying over sodium sulfate and concentrating in vacuo. The

residue was chromatographed over silica gel eluting with 10% ethyl acetate in hexane to give

the desired product as a white solid. Yield = 84%.
15 Preparation of 4-(2-thienyl) benzylamine.

The 4-(2-thienyl)benzonitrile (0.086 g, 0.464 mmol) was dissolved in dry
tetrahydrofuran (1.6 ml) before lithium aluminum hydride (0.46 ml, 0.464 mmol, 1 M in
THF) was added dropwise. The reaction was allowed to stir at room temperature overnight.
TLC (5% methanol in dichloromethane) still showed starting material remaining. Another 1

20 eq of LAH was added. After an additional hour, the reaction was quenched by the Fieser and
Fieser method using wager (17.46ul), aqueous sodium hydroxide solution (17.46ul, 15%
soln.), and water (52.37 pl) added sequentially to the reaction. The reaction was then diluted

with diethyl ether and water and extracted twice with diethyl ether before drying over sodium



4- phenyl benzyl am no
NA propanedi ol

0.5

I sopr opyl

4- (4-
NA trif

4- ( 2-

| sopr opyl

3-am
I sopropyl
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WO 98/05335NA t hi ophenyl ) benzyl ami no™ 4- (4- net hyl phen)ﬂC)T’U”m-"*"86
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e
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glji et hanofHHiGHon- QIE’% =§7%-

| sopr opyl
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y\lacuo
enzyal

0.6

8thano ani

ey
NA 3- (4 nltrllop
NAaniIino 3-

NA benzyl am no

henyl ) i sopr opyl
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Table ,3%(9?0 had?enﬁx %Bp FpRAunds of thlS InygreioR Abas [WweRs pp@pared accor¢ing o

VAR sBmisf P cmde, withobt any fusthr, |

NA 3- et hoxybenzyl am no i sopropyl d 0.9
NA 4- ( 2- ¥y eeegrphdynthesis methgdsgpiosthyin this Exampledi et hanol ani no 0.16
benzyl am no
NA 3-sret hoxybenzyl am no | sopr opPble 3 di et hanol am no 0.5
NA The inhibition of Cehipopnds$ Pfegranéd By Thedyethod @ Exhmiple3 conpounds of this
inventipn are degpogtrated b§ therr abigaty to rnhibrt celT wgolrTerattpn
in the yange of about 0.05 [g¢rr]g/m to 100 [err]d m, preferably | ess {han
05[e£\7]lglﬁ[1!ﬁr\l— oL 7. A | A f + Cl taodf
e cot ' enase SRR v {2 L aucons Modal Thel e nEUBRIBEIS Mode] | 5
a st and;u'_ﬂﬁ}&w@ lamino o layal nat 1SORIOPY] ant ity C ] her e
i nj ect e _igyclaprapyimethplaping s {( 1x10[ eigoprapl | s/ nousje) . 5 dietagadanginpour hour s
| at er, | hese3fidisitsgendinpr eated wit h vsmprapys doses {(i p) of co@pound 3 of
Exanpl €] 1 i n3shknowyaniline dosijng regi i@prapyed in this study igloutlined §n
Tabl e 7} bel owjclibggliner e doged W thigapggund 3 daily or on gfternate days.
Control [ Ce3LRfikoMRShImA! | Ne.| ATTEer [y 0d0SI Ng was suspepged and
survivaf- mong1s0%:Eroanilino isopropyl diethanolamino
Cl epoxymethyl Cl
4-methoxybenzylamino 2,3-dihydroxypropyl diethanolamino
4-phenylanilino isopropyl diethanolamino
4-phenylbenzylamino isopropyl Cl
2-naphthalenylmethylamino isopropyl Cl
1-naphthalenylmethylamino isopropyl Cl
2-phenylbenzylamino isopropyl Cl
3-quinolinylamino isopropyl diethanolamino
5-guinolinylamino isopropyl diethanolamino
6-quinolinylamino isopropyl diethanolamino
8-quinolinylamino isopropyl diethanolamino
n-butylamino isopropyl Cl
4-(2-thiophenyl)benzylamino isopropyl deithanolamino
4-(2-thiophenyl)benzylamino isopropyl Cl
3-thiomethoxyanilino isopropyl Cl
4-thtomethoxyanilino isopropyl Cl
3-thiomethorxyanilino isopropyl diethanoamino
4-thiomethoxyanilino isopropyl diethanoamino
4-(2-pyndinyl) benzylamino isopropyl Cl
3-methoxybenzylamino isopropyl Cl
3,4-dimethoxybenzylamino isopropyl Cl
3,4,5-trimethoxyenzylamino isopropyl Cl
3-methoxybenzylamino isopropyi diethanolamino
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area about 88% in conparison to the 6% reducti on produced by the saline
vehi cl e al one. WO 98/ 05335

PCT/ USO 7413536538 XAMPLE 9 | [err]B-[err] Kinase Assays: Conp@€irtusoms33gé t his
invention were assayed to determine their-I[err]B-[err] kinase inhibitory
activity. The human unbilical vein endothelial cell line (HUVEC) used in
these 5 st udi es was purchased f r om*XONHRLE 4 (San Di ego, CA) and was

mai ntai ned in endothelial cell growth medi um supplenmented with 2% f et al

bovi ne ser umthisoR¥pmRle Kgsraibes ecortbpd {en Prepivine pempyndsof thigdnwention. The
[err]g/mM hydrocortisone, 50 [err]g/m gentam cin, 50 ng/m anphotericin B
and 12 $ynthésty/ methiod\disedoshd di thie Exemple iatonB7§leghtlyGnodified tfioss that disclosedein

i ncubator. Al growth nedia and suppl enents were purchased from Cl onetics
(San D EgampleA). E. coli 10 |ipopolysaccharide (LPS) serotype 0111 :B4 was
purchased from Signma (Saint Louis, ML). Al other chem cals were of reagent
grade. Preparation of cell Lysate: Mnolayers (75 cnferr]) of HUVEC cells
were treated with LPS (100 ng/m) for 5 mnutes after which the cell nedia
was rapidly renoved_and t he nonol ayer washed three tines with ice cold PBS.
The cell layer was scraped into 10 M PBS and Ghe cells pelleted by
centrifugation (300Q rpm 5 mn, 4[err]C). Cell lydate was prepared by

i ncubating the cg in 0.2 mglysis buff
NaCl, 10mM MyCl [dfr], DEA—LaM EGTA__1gM sogi um nadate, 10mM
[err]-glyceroph t g phenyl metNaitl sul f onyl ri dithiothreitol
0. 5% Noni detHa™™ 40 Nor 133m nutes at 37[errHgNfor ™equer® vortexing. Cell
debris was renpved fromthe sanple 20 by microcentri?f ugatgon (10, 000xg, 15
m nutes, 4[err]C) and the supernatant was "precl eared” by the addition of
100 m of a suspension of sepharose 4B in lysis buffgri@ m xing gently

for I hour at 4[err]C. The speharose 4B beads were rje by
m crocentrifugation and the supernatant aliquotted arjd Stored at 80[err]C.
WD 98/ 05335 Cl
PCT/ US97/ 13386 Solid Phase I[err]B-[err] kinase assphy: 1 [err]g of GST-
ITerr]B-[err], corresponding to full length I[er rr NQf
Ra~ /L & >
N TN N
H 8 R,

The following compound was prepared according to the method above.
10  Preparation of 2-amino-6-chloro-9-methylpurine (7).

The 2-amino-6-chloropurine (1.08 g, 6.4 mmol) was suspended in dry DMF (75 ml)
and treated with sodium hydride, 60% dispersion (0.28 g, 7 mmol). The suspension was
stirred for 15 min before iodomethane (0.44 mil, 7.06 mmol) was added and the resulting
yellow solution stirred for 1 hr 45 min. The solid was filtered and the filtrate evaporated

15 before addition of water for 10 min. The resulting solid was filtered and dried overnight to
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human origin, (Santa Cruz Biotechnol ogy,) was incubated with 20 [err]l of a
50% slurry of glutathione S sepharose 4B (Pharmacia) in reaction buffer
(20nMM HERRsS9s/d3b85 3, 10nM MgCl [err], 15nM [err]-gl ycer ophosphaker138s65mV
sodi um ort hovanadate, 0.5nM EGTA) for 30 5 m nutes at room tenperature.
The GST-, I[err]B-bead conpl ex was the washed three times with 0.5 m of
react i ofiVBHTSTRIPAYS) 25 8 E¥ERn2f Nty anddN-9i alipdetion nrpdusisat Therresidigd] dignmwasf lefiUVEC
cel | Iysate_Bgrotein in 100[err]l of reaction buffer was then added to the
GST- | [ evarpiBhhanslanersiepyséals ware qollectad srewment dayombalried. Widlh=gges.l e ni xi ng at
4[err]C for 1 hour. The bead conplex was then washed three tines with

r eact i oPrdpaiation ebérchlomo2¢(26methivk Neetylamih a)+Semettiylpurige@).i on buffer 10
alone. Finally the bead conpl ex was resuspended in 20[err]l of reaction

buf f er cont aThé agxtatecsfibdrherb YroheatidvelwiERlidsahRA%h gichithethMRWMnEIHARR (2

Nucl ear Corp. Boston, MA) and incubated at roomtenperature for 15 m nutes.

Th agd)l Wes ' g&%‘; t @3 faf I : z @é% I
bu? fj_e(ra anldieggi I e(lj)SIIst g@@&%ﬁbﬁg?&&%ly or e lsdgg;e}ljrdaet(f'(])%b'g;f %55&%&&%251%3 ( O/(a?arrp ©
gr adi en{ooﬁﬁéﬁﬁ%gdture %ﬁmgleépl'ﬂhg\)’)‘eg%roﬁ g@gﬁﬁbg&r}ﬁgg gn:,\gg ) dgﬁlpu Vi@?s Pi;]i%)s(o ]9 or 5

(50% net hano 10% acetl c aci ut es, e

m nut es._. h_wit.h.dist.i.l Led Herr]Q a treated with 5%qgl ycetol. for 15

i nut ess@z‘l?1 o%ée/t’1 éd‘rltf/? g lg'b\l%ﬁ‘g gﬁ%ﬁa& dgicﬁéﬂ?%mfei aﬁF¥¥8ﬁl°‘36‘{&g’a€‘i“b‘I¢‘r&§Bﬁf"( %- OVAT
XAR-5 Kadak). I n gel kinase assay: I|[err]B-[err]. isozynes were assayed for
ot i ¢ ottt 8ek 19 s wUR Qb My aN InchUUoEERYES | BORABE 20).
Briefly duplicate sa,n'f)l es of the I[err]B-glutathione 20 sepharose 4B bead
conpl exdeEd PRdsh ¥igldE 3iéscri bed above and were separated by

el ectrophoresis through a 12% SDS- PAGE gel which had been pol ynerised in

t helpr esenceTalle ¥oideanfigsgeampaesds of [this rifBnfien that Wavt Ipoepiareg acentingphtiresi s
the gel was washed gently twice for 30 mnutes each with 50nM Tri s- HCl

pH8. 0, $§mihdsisrméthoet set dxtloat thisHENamp?é% i sopr opanol to WO 98/ 05335

PCT/ US97/ 13386 renove SDS. Proteins were then denatured within the gel by

i ncubation for 45 mnutes in 100mM 5@aMel is-HCI pH8.0; 5nmM

[ err] - nmercapt oet hanoConthdkhts Prepited By THEMEE od'GIE A e@ut in half to
separate the duplicate sanples, one half was incubated in 10 m reaction
buf f er [arone andgqe ot er T 1o 1 ‘!,LIUII poffer—comta TRY0 toferrig/ n

(el B O - ewi | L aacl

Of 2' d cuIraltul aTI'lidt]U' G(ﬁr J phCIIy: I : LIRS ) [ s | OUNPT Oyt p ) : I".C (uull[J(, Und

6 of annl.a 2) v 1. honr t room-ta &r at-U-e-—-whi-ch |“| e':':ll | |
u'l‘l'}-’l A>3 Ll T - moal LY T GQOTIIr c orT r-d\.ll C oaT v
Pl ATPWME incubations cd¥€inued farta fZFWFQhﬁ*yaﬁﬁtMianﬁf‘o [ogm

tenperature. The gels were then subjected to nultiple 15 m nute washes of

LR



100m each 5%trichloroacetic acid containing 1% sodi um pyrophosphate until
1 mM of wash solution gave close to background radi oactivity. The gels were
t hen dri edod®o#I3sind exposed 10 to file for autoradi ograhy.Pquf%?%/rlg’tsFon of
2- di et hanol am no- 6- (4- phenybenzyl am no) - 9= i sopr opyl purine Epoxy activated
Sepharose 6B Affinity Matrix. Fr ee%ﬁﬁa gpoxy activated Sepharose 6B
(Pharmaci a LKB, Piscataway, NJ) wa or the coupling reaction due to
its ability .farm an ether bond between an hydroxyl -containing_ ligand and
t he epoxi de ;ﬁ‘&g"%‘ﬂ&ﬂfg’s & BsthodTior PEpRNpE sompounds] o wyeian ndhe o
the manufacturer's instructions, (100ng) of conpound 6 of Exanple 2 was

di ssol vE&nthesis) pmethod disglosgd 9 this i Example & QEllwlslrgngyrr@Pﬁlﬁeﬁqumﬁh%ehsquENllNaO—D
and m xed with 0.5m of swollen gel at pH 10-11 for 72 hours at room

t enper aE¥empWi k-h gentl e agitation. Excess reactive groups were bl ocked with
1M et hanol ami ne for 4 hours at 50[err]C and the gel slurry was poured into
1 m syringe colugn. The resin was activated withghree 20 alternating
cycles of twenty folum vol umes each of pH 4.0 (0.]1M acetate, 0.5M NaC )

and pH 8.0 (0.1 i S- , 0.5M NaCl) buffers fo Ry twenty col um
vol unes of realfi ufRer (20mv BEFES pH7. 3, %omv S‘\ﬁerr] , 15nM
[err]-glycerop phgt. e, EGTA). The col umm

. ¥/ 5mM sodi H‘Egngrg novanadafe, Q. N
was stored e~ 4[ext]|C reaction buffer congl ni 24 § WD 98/05335

PCT/ US97/ 13386 0. 5% sodi um azi de and regenerated pri@r to each use with
alternating cycles of |low and high pH as described a Ev%\. Acti vated HUVEC
cell lysate (500[err]g proteinin 1 m reaction buff ' S sed over the
CVT- 1545 sepharose matrix sequentially five tinmes an %ﬁ%ﬁ"@@ﬁ%rough was
saved 5 (unbound nmaterial). The matrix was then waghed three tinmes with 1
m of reaction bukfer (wash 1-3) then three tinmes igadh wth reaction buffer

containing 0.5M NdC (eluate 1-3). Aliquots (20[ery]l from1im ) of each
farntheir ability to phosph GST-
npl ex_and adal yzed by $DS- PAGE descri bed above.
T

sanpl e were ass

| [err] B-sephar

Assay of affini ichéd I[err]B-|newr] kinas ed 0.5 M Nad

el uates fromyThe fini’t‘y 10 matri x were ulfd asNt he slource of enzyne for
devel opment of an I[wrr]d-[err] kinase filter assay.1€ach reaction
contgined affinity enriched I[err]B-[err] kinase (1 [err]g protein), 10ng
GST I[err]B-[err] kinase and O.5[err]Ci[y-[err]P] ATP (>5000 C /mmol, New
Engl and Nucl ear Corp, Boston, MA) in 20[err]l

The following compound was prepared according to the method above.

Preparation of 2-chloro-6-(4-phenyl benzylamino) purine (9).
The 2,6-dichloropurine (5.0 g, 26.45 mmol) was suspended in n-butanol (50 ml) and
10 the 4-phenylbenzylamine (6.61 g, 29.1 mmol) and triethylamine (4.1 ml, 29.1 mmol) were
added. The solution was heated at 120°C ovemnight then cooled. Filtered off product using
excess n-butanol and washed precipitate with 100 ml 1M HCI and 200 ml water. The solid
was dried in vaccum over overnight at 70°C to give the desired product as a pale yellow solid.
Yield = 99%.

15  Preparation of 2-diethanolamino-6-(4-phenyl benzylamino) purine (10).
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reaction buffer. The reaction was incubated for 15 m nutes at room
tenperature and was term nated by the addition of 2[err]l 0.5M EDTA
Reacti onwss/os38s were blotted onto 15 phosphocel | ul ose dipshgrseGiLise® BRL
Life Technol ogies, Gaithersburg, MD) and the filters washed three tines

wi th 0.15M phgs ric | d. wi entl.e shaking for 15 mnutes (up to ten
filters wer e%%% OW‘f{zA'gWyﬁrpe’%ﬁ’pa@?lEW“ﬁ%égﬁ(ﬂ’ i5c:95dBF’61))W43(ﬂdF19°§m$Qmﬁf
third was qti'h filters were air dried, added to scintillation fluid and
assayed "63‘ ?@@Pﬁaw%l il14 b il oA 29pmed reddN-mpthyipyerolidinone 12 int) audhiehted pt
Shi ft Assaé/: Nucl ear extracts were prepared using a high-salt buffer 20
ext r act i188°@ oyeméght.e TheOcqotad) readtiotiowid powetd ardelicHrofethah® and Paeh&Esvice
ol i gonucl eotide (5 - AGITGAGGGGACTTTCCCAGGC-3') )Pronega) was 5 end

| abel ed witt Wafzk.e Thi Grganie ger Wil ddd &tk ARy debddTalum NeteEagh abthivabe ol
Corp, Boston, MA) by i1ncubaton with T4 polynucl eotide kinase for 1 hr at

37[ esr ] GacddidERERRE @ ' 5618 | : 335
PCT/ US97 19338608 e regsg%id Ofpg@%}&g{ahggﬁéé\ll\g{e%& ﬁ?’@é‘%ﬁ%‘%&?wg Sred X%)l"gﬁlﬁ‘%

Bi ndi ng o formed at roomtenperature for 1 hr and consisted of
10[ err] g?@?\%c @a%ggggisf protein, 1 [err]g salnmon sperm DNA, and 5x10[err]
cpm of [er r;P J ab;rl e(g tci*(‘gﬂr[}sens,us of oligonucleotide in the presence and
absence I3FP#5atiop of ordfethapglaming-6n{4rpitanyt bensylamainopRumethyinsirineddhp| exes wer e
resol ved by 8% non 5 denaturing polyacrylam de gel el ectrophoresis, the
gel s were drild¥ Hiethanplamino-pAfdhenylbenzyamino) guiriby (.050 2adi18¢rmptoy). wiabl e
8 Enzyne Activity of Selected Representatives of this Invention Rerr]'-X
R2 dissolved in dfg3DMF and treated wit bddiemiyfids, 6D dieprezsior (%45 pheny.t bepaydipmi no
i sopropyl di et hanol am no 1.1 4-phenyl benzyl am no

i sopoopybr 1 hr. iodbréthydex(@000 mi, 0.148 mmol) waddddedard B0 ¥ERABRZYdo TR Gtirred at

i sopr opyl et hanol am no 2.5 4-bronoanilino

| sopr opybom tempdiairbas\@haghtNO Poured reaction intd* dfethyd- SBENMIPRASNID twice with
i sopropyl di et hanol am no >10 benzyl am no

4- (4- MelhaxAREe BYdikm bicardonB’ Mtton beford WA BAThRRArous sodium sulfatet and

benzyl am no
concentrating in vacuo. The residue was chromatographed over silica gel eluting with 5%
methanol in dichloromethane to give the produce as a white solid. Yield = 63%.
15 H-NMR(S, CDCI3): 7.55 (m,4H), 7.41 (m, 4H) 7.35(m, 4H), 6.41 (br s, < 1H), 5.10(br s,
<2H), 4.72 (br s, 2H), 3.86 (m, 4H), 3.74(m, 4H), 3.59(s, 3H).
Table 5 identified compounds of this invention that were prepared according to the

synthesis method set forth in this Example.

Table 5
20 Compounds Prepared By The Method of Example 5
R,/’-X R2 R3
4-phenylbenzylamino methyl diethanolamino
4-phenylbenzylamino cyclopentyl diethanolamino
4-phenylbenzylamino allyl diethanolamino
4-phenylbenzylamino benzyl diethanolamino
4-phenylbenzylamino 3-methylbutyl diethanolamino

g



3-(4-nitril ophenyl) i sopropyl di et hanol am no 2.2

ani l i no 4-thi onet hoxyanili no i sopr opyl di et hanol am no
12. 4 4- ( QP93I NY| ) i sopropyl . di et hanol ani no PCT/US97/13386 4 5
benzyl am’ no REPLACEI\/ENT SHEET CLAI MS 1: A purine conposition of

oo dians T S~ - B W~ W-W-N

mat t er piravi the—form-ae—terr—or—a—pharrecetttea--y—ascept-abl-o—salt
4-phenyl ime hat-ogen—RE Y’U’YI. wRlamingr | qugr

t her eoff—wh - e = J

al kyl ¢ _pt_@pny)bmaylammm edlwith dritylacetater 1 hr el gr oiiethandlemined fr of
hydr oxy.___4ahenbengydaminger chpt 0. anethylepstete. - o d) NRR  dietiin@ldiRinocy ano,
aryl oxy, akibepylbendylammipb, - C(O) R, oryclbytyl het er opryl , dietthldsyinoor
het er odr y| aighghylvkaesydarhine ri ng porti oretlpfl each is ppti ondkthindiaimb! t UL €
with one, uwhefyibbidydniboups sel ect egrdplypm T ower BRI KYT, dizttiholliAingIeN.
mercapto, alKylTtniol, acetylene, -NRR, -ONRR -COOR—hydroxy—=aryl ,
aryl oxy, heteroaryl, nitro, or cyano; or cycloal kyl containing from 3-15
menbers, up to three of which nenbers are optionally hetero atons sel ected
from oxygen, nitrogen or sulfur and where the carbocyclic group is
optionally substituted with one, two or three groups selected from | ower
al kyl, -OR, hal ogen, nercapto, alkylthiol, acetylene, -NRR, -C(ONRR ,
-C(O OR, hydroxy, aryl, aryloxy, heteroaryl, nitro, or cyano; R and R

i ndependently represent hydrogen, or -58 -




| ower al kyl optionally substituted with one, two or three groups sel ected
from hydroxy, -0Oalkyl, hal ogen, am no, nono- or dial kyl am no, nercapto,

al kyl t hi gl og/65653d NH- al kyI C(O N-di al kyl, -C(O O al kyl, cyrODmUSEIBEKY,

al kenyl , al kynyl, -C(O) - aI kyl, or aryl or heteroaryl optionally substituted
with one, two or three groups selected fromlower alkyl, al koxy, hal ogen,
mercapt o, al kylthiol, acetylene, an mXANIRGE 6or di al kyl ani no,
-C(ONHalkyl, C(ONdialkyl, -C(OOalkyl, - C(O-alkyl, hydroxy, aryl,
ar yl oxy Comgtositioarof this iriveniaon wereeyaluoted antheBplowihg assapiml ogen, hydr oxy,
mercapto, -OR alkylthiol, lower alkyl, -NRerr]Rerr] or a conponent

havi ng QpKPassayka: [err] where m n and o independently represent 1, 2 or
3; Yis -NRerr]Rerr], hydroxy, nercapto, -OR, alkylthiol; and Rerr],
Rlerr]", R egdmpositoRE ro]f 'this ifN-&@#ibh, wétk %ﬁdyed tB[d%fe'h}uneaﬂﬂgu REBKQ] inhibitory

i ndependent | y are hydrogen, hydroxy, - OR "halogen, -NRR , nercapto,

al kyFt hiyQlivity LNgggayl ts %O&ot Fbidye & I‘S%n%(h cﬂhﬂﬁiﬁ@ﬁl ’50 Rl“né) 1,1 over

al kyl opti onaIIy subs one, two or ree groups sel ected rom

hydr oxy N i

cyano, gr yl o>€y C—”%M ﬂ%cald%%?ﬂﬁls&%m % %QW r%la?ﬁg}r%
aryl al k er.par ere the ring tio ach is

subst i tﬁ?b@ge%&ﬁgh) 8ﬁé‘gqfﬁé<‘% a“ﬁﬂr B8 %}h € Qﬁg{% ﬁI‘rr’éll"r‘l1 atigar | ﬁ%/

hal ogen, mercapto, alkylthiol, acetylene, - NRR, -C(ONRR, -

hydr oxy, 3€r yin, athylreaoylonh‘easeutmmted thmad@tlo@yéntD ;ubrofcy@%o'ﬁﬂekyand ‘the
containing from3-15 nenbers, up to three of which nenbers are optionally
het er 0 atamdes steeect bwtﬁedomnm(yg:ennitmelhmmn filters ulThese afitershwesre tvweshed
carbocyclic group is optionally substituted with one, two or three groups
sel ot edxicneivelyouer 109K YICA -4, af3a)<dg 6o, ratidaciinify0, Biinky Icbhialiled Reaizyhene,

-NRR', -CCONRR, - C(OOR, hydroxy, aryl, aryloxy, heteroaryl, nitro, or

Cyano; Ofg ascertain the potency of various compounds of this invention, the compounds were
added to the above assay atconcentrations ranging from 100 to 0.02 pg/ml. After
incubation at 30 min.,, the assay tubes were processed as above. In all assays,
various concentrations of olomoucine were added and were used as a standard

15  positive control. The IC,, (enzyme) listed in Table 6 is defined as the concentration

required to inhibit CDK2 activity by 50%.

ulo



Y and Rlerr]' together may be a single oxygen atom or Rerr]'"' and
Rlerr]'' together nay be a single oxygen atom or R4'""' and Rerr]"""’

t oget her w@98/b#3& si ngl e oxygen atom 2. . A conposition REEPIATAGI%60
claiml wherein R err] is chloro. 3. A-conposition according to claim?2
wherein R err] is |ower alkyl optlowk&i‘I @?ltuted with one, two or three
groups sel ected from hydroxy, al kox 4, A conposi tion

y.
accordi laim 3 erein Rlerr] is methyl. 5. A conposition
accordi mfgﬁﬁ%&}-%in Rlerr] is halogen or -NRlerr]Rerr].

REPLACENMENT 5%: T - 60 - A conposition according to claim$5 wherein
Rlerr] is chl pagsage ra%@%FrﬁB’@P%ﬂ Bisde eoli((g Therapkution Celinepositony Riverer |
is -NRerr]Rlerr] and Rlerr] is hydrogen an R5 is C(OR 8. A purine

conposi tseesedon 4feralbdishesFalgon, el/Well)as laatengier 0f] 20000 0ccefit/al HCOME cctlthitting
acceptabl e salt thereof wherein R err] is-NHRerr]'; R2 is hydrogen,

al kentyl ,5%hkstnyhactivated obwinen | seytim.oThi oedlsl wewbﬁ&dbtaw‘deqh W thardBg  §i¥QeOr
t hree groups sel ected from hydroxy, -OR, halogen, -NRR , nercapto,

al kyl t hicalture- GhEYNRIFY ,for 4% OhORThE Y 3Aiurdl Ya8X Yas @Atg&n)ﬁlld alefydls wEEO R
or aryl, heteroaryl, arylalkyl or heteroarylal ky? where the ring portion of

ach 1's bhional | wihush | bl 8 VLD OBl CorhlhER BF BHPELRR Skd O

| ower al kyl, -OR, hal ogen, rrercapto yl'ene
S0 ¥ gieq SO an MG op iy éﬁéﬁ’XVd 8 TP grrdt b b hEon o
Che. car by BFRERE . 3%8&”5?53%%%%89 1 GHTAR v e (B0 ?%ié&‘i?saﬁﬂé’o“z@er ’
10 pul of phenozine methosulfate solution containing MTS (Cell Titer 96° Aqueous
Non-radioactive cell proliferation assay kit, Catalog # G 5430, Promega, 2800
Woods Hollow Road, Madison, WI 53711-5399). The IC,, cells listed in Table 6 is
defined as the concentration required to inhibit cell proliferation by 50%.

Olomoucine at various concentrations was added and was used as a standard

15  positive control.

TABLE 6
Bioactivity of Selected Representatives of this Invention
R,-X R2 R3 1C,, (ng/mL) 1C,, (ng/mL}

enzyme cells

benzylamino Me ethanolamino 7 70
4-methoxybenzylamino H Cl 60 NA
4-methoxybenzylamino Me Cl 6 >70
4-methoxybenzylamino Me ethanolamino 4 43
4-chlorobenzyloxy H Ci 60 NA
4-chlorobenzyloxy Me Cl 60 NA
4-chlorobenzyloxy trifluoromethyl Cl >60 NA
4-methoxybenzylamino isopropyl Ci 4 77

47



-61- three groups selected fromlower alkyl, -OR halogen, nercapto,
al kylthiol, acetylene, -NRR, -C(ONRR, -C(OOR hydroxy, aryl, aryl oxy,
het er oar Wyo d8lok$38, or cyano; R and R independently represepdrrrssinsgen, or
| ower al kyl optionally substituted with one, two or three groups sel ected
from hy - | kyl —halogen amno, _nono- or di al kyl am no, nercapto,
al kylthtol, -@&QNH alkyl, Cr) N-didl kyl, psC(O G a Mg,ngyan@C @E,;;‘pry
al kenyl al kynyl C(O) -al kyl, or arlyl or heterogar yinzﬁ;pt | dnal ['kesUbst it ut ed
with on§, two of t groups sel ectjed frronrrowe] o Ryi, 4 RoxXy, . faogen,
mer capt .+ %ﬂ‘ﬁ?i&X"F‘l’rY‘H’[“"° acet yFBREY! apilno,chARBINC or | di al vI ani no, 43
- O O) NH; aldatloxybGleBeinglifal ky | we- O(O) @ abibithoigrinoC( P) - 2l kY1, Jnydroyy, aryil,
ar yl oxy [—heteroaryt—nitro—or—cyanag—Rrer+—t+s—pateger—hyeroxy—re+reapt o,
-OR, al kyAmdtiopybenziigmier [al RypethylpriB erjr | R[erCrl] or A component havimg t he
fornulaj [erpl where mf n ang, 0 i ndepengm]o %?r oreseﬁr}t 1,1 2 or 7% Y i1|s
-NR[ err R[err W-eH-0 YR -c-a P -0, i /..h Dl Rlerlr],
Rlerr]' querrom]beqzylsi[uiewr] " 'trifiporbdhedyr | , R[ er rc]l R arr] aoand R[ er r:}'io' '
I ndependgient Ii}/ are h dr gqgen, h dr oxXy,[ al KO)ﬁ, marpgen, - NRN—, Ter capto
al kyl t hiLdt™etioEybegzx] - QP aryllo kenyl | al&nyl | - c(GR | ower
al kyl opti oraa,L,Jo)émg,ubst ilt ut ed mith one, gem,a,%o t hf ee gdooups sel eﬁ}'\ed from
hydr oxy —CR—tratogem, - NRR~—Tercapt o, —atkytthirpt— SO NRR -
cyano, aryreheyybengylming ||, al kepiepyt, - 4 O}lR‘,‘a,m’W"Oar |, Béteroaryl, 2aryl allkyl
or hetef o‘@,g;{ﬂoq.;gg%&lawggr pgrﬁlg,m,slog yPartion of each is, gpti onal I yNgubst ituted
W t h ong¢—we—er—thAt-ee-1groups—se Letlod—fromowet—ak ey OR—haageh;
mer capt ¢, 4- raét%ymehvbhmo gc etriilogisegropyl NRR'dxpthan@(nﬁ))oNR?' , 4¢( O OR, hydaoxy, faryl,
aryl OXYy, pg}tﬁ&%englamino ispropyl 3-pyrroline 1 12.5
4-methoxybenzylamino hydroxyethyl dizsthanolamino 0.5 62
4-methoxybenzylamino isopropyl serinol 0.4 15
4-methoxybenzylamino isopropyl 1,3-diamino-2- 0.6 25
hydroxypropane
4.methoxybenzylamino 3-cyanopropy] C1 >60 NA
4-methoxybenzylamino 3-chloropropyl Ci >60 NA
4-methoxybenzylamino benzyl Cl >60 NA
4-methoxybenzylamino Methyl 4- Cl >60 NA
carboxybenzyl
4-methoxybenzylamino Naphthaloylethyl Cl >60 NA
4-chlorobenzylamino Trifluoromethyl Ci l NA
4-methoxybenzylamino isopropy! N-(2-cyanopropyl)- i NA
N-(3-
pyridylmethyl)-
amino
4-methoxybenzylamino isopropyl 2-(hydroxymethyl)- 1
3-methylbutan-2- NA
amino
4-methoxybenzylamino isopropyl 3- 1
hydroxypiperidino NA
cyclohexylmethylamino isopropy! Cl | NA
piperonylamino isopropyl diethanolamino 0.8 NA
4-methoxybenzylamino isopropyl diisopropanolamino 0.8 NA
anilino isopropyl Cl 1 NA

uy



nitro,

or cyano; or cy

cl oal kyl

contai ning from 3-15 nenbers,
whi ch nenbers are optionally hetero atons sel ected from oxygen,
sul fur amb vdesss t he carbocyclic group is optionally substiPCOTE$7Ms38h one,

two or three groups selected fromlower alkyl, -OR, hal ogen, nercapto,
al kyl t h-et+—aecetyr-enes—NRR—CLONRR—— - CLO-OR_hydroxy aryl y
heterogryl, nRt-Ko, or cyano;Ropr Y apd Rl exy]' toget,@mopy bec,Q¥@mrpr
Rlerr]' and Rlerr]'' fogether may be oxo; or R[|errepzyme and R[] esis]’' '’
t oget hgr s-mayoxpengktinoaNd Rlsdrdpli TS| qW-takiR=23- Y Or ,qUINQIT N- BT,
Rlerr]'{ is phenyl or benzyl where theydaxpghypeibijon of each is substltdted
W th one, uwengilinhr eef gr oupsopsel ect ediehianimhal dgen, 0.6 OR, [Thienyl,
pyridylf, PR ToeRY mindT BQQOW1DHEWYMmmwmﬁﬁﬁoI pn@@yl TS UmsypsTTT
or subgt r4lﬂ'ﬂér§men%l£rmn& T ugr OImErTTy “i‘iﬂfﬂ&l[z- i =i }\_yl T ower—atkox
hydroxy, am no, mercapfo, al’kylthiol, Ridpdnsuicr cyano . A pu?ine
conposi[tTom o FratTer {ravi Qgprtpn O mndEida 10 fma[ meCeut fratty
acceptabdhtaprﬁ@h)t»enﬁmw@of wherein R[e r] is hydrogen al kenyl, al kynyl
| ower ar Ryl R8kA hTYisub o9 oo WO OT [ hreejgrou setet]t
from hyjdr O)((ye,nzyl?a‘-n;ga%@)ha oge?\sgdrgpm[l;el? mer cg‘gﬁgmsal kyI t | oI C( @)
C( O OR, " cyanos-@ar yI oxy ﬁnﬁ% KY Téiethanolalmind’) MY ”eleﬁgdfyl
ar yl al Ky lrimérohi@iy@hegn y aI ky ere the ring porti on o h is option
subst i tjut edbapeyelmicone, fwo or three groups sel ectied from |l gwer al kyl,
hal ogen|, smiceapkpnilied Kyl t hisglrepyacet Yl ene, cr NRR' | - O(Q)NRR' . - A CR,
hydr oxy}, athirilephsthOXy| NetGraaf VI, [NidehaholaRine CY[@N0; ¢ T cycloargy!
cont ai ni ng freoing- 15 npnbers, up to|three of whijch nenber< are option
het er o [atoeBmarkgaiied [T omexMgen, NI ld-ogRRmMb SUT T Up; and NA
4-thiomethoxyanilino isopropyl diethanolamino 0.07 NA
3-methoxybenzylamino isopropy} Ci 0.9 NA
4-(2-pyridiny}) isopropyl diethanolamino 0.16
benzylamino NA
3-methoxybenzylamino isopropyl diethanolamino 0.5 NA

The inhibition of cell proliferation properties of the compounds of this invention are

demonstrated by their ability to inhibit cell proliferation in the range of about 0.05 ng/ml to

100 pg/ml, preferably less than 0.5 pg/ml.

up to three of
nitrogen or




where the carbocyclic group is optionally substituted with one, two or

three groups selected fromlower al kyl, -OR halogen, nercapto, alkylthiol,
acetyl engyohBigs33s- C(ONRR , -C(O OR hydroxy, aryl, aryl oxywcinesensmssy! ,
nitro, or cyano; - 64 - Rand R independently represent hydrogen, or

| ower al kyl optionally substituted with one, two or three groups sel ected
from hydroxy, -Oalkyl, hal ogen, anE¥3MBbEJ or dial kyl am no, mercapt o,
alkylthiol, -C(ONH al kyl, C(ON-dialkyl, -C(OOCalkyl, cyano, aryloxy,

al kenyl , al kyftyysompaynd) ofa thiy linvestionxyis evalhaed fom effectivehéss nasirgy tisuMrineut ed
with one, two or three groups selected fromlower alkyl, alkoxy, hal ogen,
mer capt ol.eukekya Muidel. , Thecuyihe heykemnit Modelinwstarardinali&\Wsadrin@e evaluation of
-C(ONHal kyl, C(ONdialkyl, -C(O.Calkyl, - C(O-alkyl, hydroxy, aryl,

ar yl oxy, ahigiraooagstits. "CDFD,miek wyre@jeckiiery withSLIBIoean (16" @éﬁs/mﬁﬁ%?.apt o,
-OR alkylthiol, lower alkyl, -NR err]Rerr] or a conponent having the

for my a: Tiehtylfoh L i ! ind 3!

R o ] e e (R et WeRERCAET ot TSR 9ER dlp of Pordpnd 570

‘i sali . - and tl
e BERAICIL o e T s BT R PSR
-C(O NRR i .- L O | y!, al kynyl, -C(O,R, . - 65 - |
oyl opvissarmroab Bt ebibd { Aner Sh AR dhv Lol pucs evebse aainFom

hydr oxy, , - hal ggen, -NRR , nercapto, alkylthiol, CCONRR , C(O CR
cyano, a‘%ﬁ%g?ﬁag Yas spspsasipe and eyreyvial mgpitgreds | het eroaryl, aryl al kyl or
het eroaryl al kyl where the ring portion of each
Table 7
Treatment N Median T/Cx100
survival time
Days
Saline control 7 10 (9-13) 100

Compound 3 0.5 mg/kg bid 7 11 (10-15) 110
1.0 mg/kg bid 7 13 (11-13) 130
2 mg/kg bid 7 12 (10-14) 120
4 mg/kg - days 7 13 (10-15) 130
1,3,5,7
8 mg/kg - days 7 13 (12-16) 130
1,3,5,7

10

The results indicate that rats administered compound 3 survived longer than the control rats.



is optionally substituted with one, two or three groups selected from| ower
al kyl, -OR, halogen, nercapto, alkylthiol, acetylene, - NRR, -C(ONRR ,
-C(O) OR wiysdfosxds, aryl, aryloxy, heteroaryl, nitro, or cyaRET/USP7/t338¢ oal kyl
containing from 3-15 nmenbers, up to three of which nmenbers are optionally
hetero atons sel ected from oxygen, nitrogen or sulfur and where the
carbocyclic group is optionally substituted with one, two or three groups
selected fromlower alkyl, -OR hal ogen nercapt o, alkylthiol, acetyl ene,
-NRR, -C(ONRR, - C(O)O? hydr oxBXAMPLE &yl oxy, heteroaryl, ni tro, or
cyano or Y and R[err] toget her may be oxo; or Rerr]" and R[err]

toget her mayThis esemple mapeed]the’ effost! off @y agute ' locad gidlivery afigpotmpound3 ahd Ar
i s phenyl substituted with one, two or three groups sel ected from hal ogen,

- OR, t hEesiyple Iniin lrmucmgrxiedyiti,mqafopmaﬁmy following belhydn, angivplssty rethghrengdrotids
unsubstituted or substituted with trifluoronethyl, hal ogen, |ower alkyl,

| owey ahﬂ(%ymodwdmmis exXxdth1e, thB'@é’fE@&hﬂmn&Jaiﬁﬂdhﬁ‘teﬂ'es of bdulOmAle RYA(ME-10 per
REPLACEMENT SHEET - 66 - 10. The purine conposition of matter of CI aim?9

wher e Ny RRnichudl 4600 brd bulghURY il u ﬁ&%h%%h}qy aﬁa@a%térﬁ%ﬁe% F@gﬂ:ﬁm&@p or

two groups selected_ rom hy rox - -NRR ;- C(O OR
opt | onal TpeHeeDy an m&@% 4 eé’%'ﬁaif“?‘%?n&%fx%a%ﬁpww g8 ‘%‘r W R ere
2 B L e e h L e A
ﬁlcf ? )(;I ene - N}l}go the g(stal hRﬁ of thg(c%)mgr?on Qgr%agxyAﬁg'r c){rug d%li%l‘.r?/iq{he he gcgrogv;%/ X
10 removed and excess drug was washed ort by removing the vascular clamp and re-establishing
blood flow before closing the artery. The animals were allowed to recover for 14 days before
harvesting the common carotid artery. The harvested tissue was sectioned and the neointimal
area was digitized and measured with a computer planimetery system. For each animal, 15
measurements were averaged for the untreated segment and 15 for the treated.
15 The results of this Example are found in Figure 1. According to Figure 1,

administering compound 3 of Example 1 to a damaged carotid artery reduced the neointimal

area about 88% in comparison to the 6% reduction produced by the saline vehicle alone.



R and R independently represent hydrogen or lower alkyl; Rerr] is

hal ogen, hydroxy, nercapto, -OR alkylthiol, lower alkyl, -NRerr]Rerr] or
a conponepd obessssg the fornmula: [err] where m n and o i ndegandewigs
represent 1, 2 or 3; Yis -NRerr]Rerr],. hydroxy, nercapto, -OR

al kylthiol; and Rerr], Rerr]', err]", R£err]"' , Rlerr], Rerr]" Rerr]"
and Rlerr]"' independently are hydk@@ﬁ' l‘i,Plﬂ?a ogen, - NRR, -C(ONRR, :
-C(OOR, aryloxy, alkenyl, alkynyl, -C(OR, or - 67 - |lower alkyl

opt i onalkB-cs KimasetAssayb:wi t h one, two or three groups sel ected from hydroxy,
-OR, hal ogen, -NRR, nmercapto, C(ONRR, C(OOR aryloxy, alkenyl, alkynyl,
-C(O R, or amumpditions 06 Whis AktRhKWerd ashigbergausubahicy! ef&-ghgn{ak@g

portion of each is optionally substituted with one group selecte rom
| ower al: T : I . .= NR oF. - NRR. .~ ar..cycl oal kyl
cont ai ninl%ﬂn? ?rg%ggyf;ﬁmqgggx s @Sﬁﬁ%lg&ﬁ hree® %Wﬁf%%&%&&v EF@ %f)‘{ ir’oﬂ’ﬁg‘? y

hetero atgns sel ected fromaoxygen,.nitro or sul fur, and where the

car bocy ST TR RSB e AL (R DIt e Vs Baig oSy 18 endaseedid! pelbm

| ower al kyl, -OR, hal ogen, rcapto, al kylthiol, acetylene, -NRR,

-C(0 NRﬁ“%/WthCX’GﬁhéF‘% s ?16959&538 E\RIA ?‘Voafeﬁlo%r}n%éﬁremedppg/,mlnhqmaél, regpmbimanb; or
Y and R4' together may be oxo; or Rerr]" and R err]" together may be oxo;

or R[] er epidermaingrayidr detor, { ogafnhle hydrogotiisoms 050 apg/milr gestaplieiny 150 ng/ml

substituted with one, two or three groups selected from hal ogen, -OCR

thi enyl amiphbegicind® rand )12, pdhinPBEERY braif exPfe gy 7°oMieS BssuBRuRieNéubar. All
unsubstituted or substituted with trifluoronethyl, hal ogen, |ower alkyl,

| ower algkfih mBdr M oupBiEhiifs e sed ] Eititlics (4 BicBh, €43, &l
The purine conpositi on pg TRt t er eé@ﬂ%é)agle m H\A/Fiﬂrnglh?ls: (8 Bicgo, BA1"%. ol
10  lipopolysaccharide (LPS) serotype 0111:B4 was purchased from Sigma (Saint Louis, M1). All

other chemicals were of reagent grade.

Preparation of cell Lysate: Monolayers (75 cm?) of HUVEC cells were treated with LPS

(100 ng/ml) for 5 minutes after which the cell media was
rapidly removed and the monolayer washed three times with ice cold PBS. The cell layer was
15 scraped into 10 ml PBS and the cells pelleted by centrifugation (3000 rpm, 5 min, 4°C). Cell

lysate was prepared by incubating the cell pellet in 0.2 ml lysis buffer (20mM HEPES, pH7.3,

50mM NaCl, 10mM MgCl,, lmM EDTA, ImM EGTA, ImM sodium orthovanadate, 10mM
B-glycerophospate, 1mM phenylmethylsulfonylfuoride, 1mM dithiothreitol, 0.5% Nonidet P-
40 for 15 minutes at 37°C for frequent vortexing. Cell debris was removed from the sample
20 by microcentrifugation (10,000xg, 15 minutes, 4°C) and the supernatant was “‘precleared” by
the addition of 100 ml of a suspension of sepharose 4B in lysis buffer and mixing gently for 1
hour at 4°C. The speharose 4B beads were removed by microcentrifugation and the

supernatant aliquotted and stored at 80°C.



Rlerr] is hydrogen or -68 - lower alkyl optionally substituted with one
group selected from-OR, -NRR, -or C(ONRR, or cycloalkyl containing from
3-6 nmenbwesmEsidnal |y substituted with one, two or three RCIERPTH3I8Ct ed
fromlower alkyl; R and R independently represent hydrogen or |ower alkyl;

err] kS:h Ny hygroxy or -NR[ e rr] where Rlerr] and err
hdepenSOHLEYRRTRE: Y REED Ry it SF B Rt SPGFROnRRSN fapieraainya of
substituted with one or two groups selected fromhydroxy, -OR -NRR,
C( O) NRRhumagp OFigia, GantgrGruz Bisteshnelpgy,) wasyineitesdd pitht gt ofiry5eeksihimpdr e
the ring portion of each is optionally substituted with one group sel ected

from | ogbrtathioky|S sepBRrose 4Ba(Rigemaciay ircyeatie kyiferc MUKV MHBRESS FHV3; 6 0mM
menbers, up to three of which nmenbers are optionally hetero atons sel ected

f _ . .
rom OXWGET,, I5rhiWO@esly&rofHakpike, A0S 8b&iutd Srik GV RGNS d)Sm% %@AZ for 30 .

optionally substituted wi'th one group selected froml ower

PRen, RS bASEH, PS, TARSE LTSS BB 7S e B 0

unsubstituted or substituted with trifluoronethyl, hal ogen, |ower alkyl,

| over aPKoRy of rpentiorybuffaribyoresvapension end ahiksocentribigation.t ridugrofc HBAKEC cell
REPLACEMENT SHEET - 69 - 12. The purine conposition of matter of Caim?9
wher ei nlysefeegrofeir i Y0t of esactisn boffewal thin a@leda¥ thOBSKY Ik BRIAESHPRx Ah@M

3-6 nmenbers;
the mixture incubated with gentle mixing at 4°C for 1 hour. The bead complex was then
washed three times with reaction buffer containing 0.2 M NaCl and once with reaction buffer
10 alone. Finally the bead complex was resuspended in 20p1 of reaction buffer containing 5uCi

32

[y-"PJATP (>5000 ci/mmol, New England Nuclear Corp. Boston, MA) and incubated at room
temperature for 15 minutes. The reaction was terminated by the addition of 10ul of SDS-
PAGE sample buffer and boiled for 3 minutes before separation by SDS-PAGE (10-20%
gradient Readygel, BioRad). Following electrophoresis the gel was fixed (50% methanol

15  10% acetic acid) for 15 minutes, washed three times for 5 minutes each with distilled H,0 and
treated with 5% glycerol for 15 minutes before drying down and exposing to film for

autoradiography (X-OMAT XAR-5 Kodak).

In gel kinase assay: IxB-o isozymes were assayed for activity using a modification of

previously published methods (11, 19, 20). Briefly duplicate samples of the IxB-glutathione
20  sepharose 4B bead complex were prepared as described above and were separated by
electrophoresis through a 12% SDS-PAGE gel which had been polymerised in the presence of
15 pg/mi GST- IxkB-a. Following electrophoresis the gel was washed gently twice for 30

minutes each with 50mM Tris-HCI pH8.0, SmM B-mercaptoethanol; 20% isopropanol to



R and R independently represent hydrogen or lower alkyl; Rerr] is hal ogen
or -NR[err]Rerr] where Rlerr] and R err] independently are hydrogen,

-NRR , - ¢t&hbslos3es | ower al kyl optionally substituted with eoas7M3s86gr oups
selected fromhydroxy, -NRR, C(ONRR, C(OOR, or heteroaryl, arylalkyl or
het er oar yl al k bss\ém re.the ring portion of each is optionally substituted

wi t h onée’&P}S‘hé | BOtes Penitep wepangredywithin tareelr bhiicspation for A& yreinyies iy |
containing from3-6, up to three of which nmenbers are optionally hetero

at oms  sl08utl S8mM ErﬁSdigb@H&Gr SmM Bogemapteaticanal; (0.64% Aevegh 46U Mht igtLivesithen t h
one, two or three groups selected from hal ogen, -OR, thienyl, pyridyl,

pi per onydut irohalp esephratemhedaplibte pAraplet, ons hdlTSkHRShéubateddn A0 MmURSétidnUhEr Wi t h
trifluoromethyl, halogen, |ower alkyl, |ower alkoxy, hydroxy, amno, nitro

Or CyanQjopk3and thENGh&UH 1§ nflOZRARINt *%r@on%f?%@%mg . ﬂh%tﬁgﬂgfaﬁ{ix&ié 2 1s

hydr ogen, |ower al kyl or cycl openty R an pendently represen

hydr Qgen_ar | rahkyl . err] is hal ogen, or, - err rr] where err]
and erprh]enYln elplgﬁgéﬁ%lqpflolg{] e’ lf’rl}'t’fr Z‘boéﬂpougﬁll??? of %Eﬁ bﬁ for l-h% at II;{‘E)QK%r
al kyl optionally substituted with one or two groups selected from hydroxy,
-NRR , Cemprigiire which) uCibr-" RIWTR wos added nad dhe incybatiory confirsed fone firtheg
portion of each is optionally substituted with one group selected from

| ower alliopk at r@mn demperhiotgen Theigelsywtmpben yhhjeatsd tooimaktydle 15i pemtedvastles of
pyrrolidinyl; and Ar is phenyl substituted with one, two or three groups
sel ect edi OondreatiabYgeiohlorddtetid dié oyhtainy 19@)sbdiupi prropigsbhate unfhemilof wiikr e
the phenyl is unsubstituted or substituted with trifluoronethyl. hal ogen,

lover  al deyition! gave tloak t¥ackghneld @3 oactiitPO Th igblk YvePé tHeY ARd down and exposed

16 to file for autoradiograhy.

Preparation of 2-diethanolamino-6-

Sepharose 6B Affinity Matrix. Freeze dried epoxy activated Sepharose 6B (Pharmacia LKB,
Piscataway, NJ) was chosen for the coupling reaction due to its ability to form an ether bond
between an hydroxyl-containing ligand and the epoxide group on the sepharose. The gel was
15 swollen according to the manufacturer’s instructions, (100mg) of compound 6 of Example 2
was dissolved in Iml coupling solution (1.2:1 v/v dimethylformamide : 0.1N NaOH) and
mixed with 0.5ml of swollen gel at pH 10-11 for 72 hours at room temperature with gentle
agitation. Excess reactive groups were blocked with 1M ethanolamine for 4 hours at 50°C
and the gel slurry was poured into 1 ml! syringe column. The resin was activated with three
20 alternating cycles of twenty column volumes each of pH 4.0 (0.1M acetate, 0.5M NaCl) and
pH 8.0 (0.1M Tris-HCI, 0.5M NaCl) buifers followed by twenty column volumes of reaction
buffer (20mM HEPES, pH7.3, 10mM MgCl,, 15mM B-glycerophophate, 0.5mM sodium

orthovanadate, 0.5mM EGTA). The column was stored at 4°C in reaction buffer containing

54



14. A purine conposition of matter having the fornmula: [err] or a
phar maceutically acceptable salt thereof wherein R err] is hydrogen,

al kenyl , vabkgosa3s or | ower al kyl optionally substituted w tRCHHISTIBHRS or
t hree groups sel ected from hydroxy, -OR, -hal ogen, -NRR' mer capto

al kyl th - - 0) ¢cyano, .ar al ken y

or gryl bglt{i%f%cﬁé’?ragﬁ? %lrdﬁ%’ﬁﬁﬂg%o?n%atﬂf? P%}/" )%k/?t °§ ﬁé’ ?ﬁﬂ'& Bn of
each |s nall ubstituted with one, two or three groups sel ected from
| ower Scn ?‘l@??ve OR, haI ogen, mercapto, alkylthiol, acetylene,
-NRR', C(O) % z hydr ox aryl, aryloxy, heteroaryl, nitro, or
cyano; e"#%‘é(ﬁ‘l@? RCaieH |1YR}IQ‘ 6)'/506118 picBeineinblenlsreactiontbuffehy was pdssetho e
merrbers are optionally hetero atons sel ected from oxygen, nitrogen or

sul fur andOMBL843 bepharosbanyteiki quéniaflyi BveOfined Bal| e W tthiougR Avad tdve@ne,
two or three groups selected fromlower alkyl, -OR, hal ogen, nercapto,

al kybt higlboung @hattrele, ThbFfRatrix - ﬂ%asheg}@mmeQME}P)f%l o ¥ ctlgﬂrﬁﬂff@fy

heteroaryl nitro, or cyano; R and i ndependent |y represent rogen or

| over aldeydn Pi3h 'tﬁ’éhalh'ré’e ﬁHﬁ?Eé&h“%v‘?tﬂ Pé’béd&n%?fer tc%aﬂir éaprs‘i{fli‘ NI YR han® %gt ed

from hy roxy, - al ogen amno, nono- amno, nerca

al kyl t hi K ky cyan
al kgnyl Al “&V%@‘W@owhﬁ{% &y‘f’gr&as“ﬁg%‘gf?fa %Hi 6ﬂé’|%P§P%>°\éﬂ§tFiac‘ut ed
with one, two_or three groups sel ected from | owner aI kyl, al koxy, hal ogen,
mer capt &STallkBtsenbaspse besd complea and analpzedinriDS-FAGE a¢ dastabédrabove.

-C(ONHal kyl, C(ON-dialkyl, -C(OOalkyl, - CO-alkyl, hydroxy, aryl,
ar yl oxy Assst ef affinytl. enfichédIx Bt Ieyae0; THR BIIkdd 0.5 MANSULAuateY oK Yhe ABHAZP! O,
-OR, alkylthiol, lower alkyl, -NRerr]R err] or a conponent having the
fornyl a;

'matrix were used as the source of enzyme for development of an IxB-o kinase filter assay.

Each reaction contained affinity enricﬁed IxB-a kinase (1ug protein), 10ng GST IxB-o kinase
and 0.5pCi[y-P]ATP (>5000 Ci/mmol, New England Nuclear Corp, Boston, MA) in 20ul
reaction buffer. The reaction was incubated for 15 minutes at room temperature and was
terminated by the addition of 2ul 0.5M EDTA. Reaction mixtures were blotted onto
15 phosphocellulose disks (Gibco BRL Life Technologies, Gaithersburg, MD) and the filters
washed three times with 0.15M phosphoric acid with gentle shaking for 15 minutes (up to ten

filters were washed with 300 m! of 0.15M phosphoric acid.) Following a third wash the filters

were air dried, added to scintillation fluid and assayed by liquid scintillation spectrometry.
Electrophoretic Mobility Shift Assay: Nuclear extracts were prepared using a high-salt buffer
20  extraction procedure. 10 pmol of double stranded NF-xB consenses oligonucleotide (5°-
AGTTGAGGGGACTTTCCCAGGC-3") )Promega) was 5’ end labeled with 5uCi [y-*P]ATP
(>5000 Ci/mmol, New England Nuclear Corp, Boston, MA) by incubaton with T4

polynucleotide kinase for 1 hr at 37°C. Unincorporated nucleotides were removed by pasing



-72 - [err] where m n and o independently represent 1, 2 or 3; Y is
-NR[err]Rerr], hydroxy, nercapto, -OR alkylthiol; and Rerr], Rerr]',
Rerr]", wsugshss . Rerr], Rerr]', Rerr]" and Rlerr]'"'"' podesentesd!|y are
hydr ogen, hydroxy, al koxy, halogen, -NRR ., nercapto, alkylthiol, -C(ONRR,
-C(O OR, aryloxy, alkenyl, alkynyl, -C(OR, or |ower alkyl optionally
subst i t theagastionrmuyitiere oveplol Serhrdex Groosms colatm t Bidingassdyy ceoxysrior@id at
hal ogen, -NRR , nercapto, alkylthiol, CCONRR , C(OOR, cyano, aryloxy,
al keny! roeh kgmyyérature*{dD) IR, aral caisigled dTetOppaakidar etack dtdtyih, Dig salmon sperm
het er oaryl al kyl where the ring portion of each is optionally substituted
Wi th oneNAWKdSx10RLER AP PURSeISEESREAE s bF O dRWRbAL iﬁyc:%x ; i
mer capt o, al kylt hi ol;ﬁ acetyl eene, NRR'S, -Igcr)gﬁNRR'l, - %}”&%"ﬁ?ﬁr g%%?c%ryl ,
aryl oxy 2 j t ke MANGH\ R C Lnhng £r 3-15
reber & O CE0; € RlabelSh cfiBonMiec BT N RG] S e AR B AR R AR e
from oxygen, .nitrogen.or. .sul fur and where,the carbocyclic grQup is
opti ona Su I't’u , ’t r r r

Snatr oAtk e B RATICE ool e RRRESTERS i cgett Mt Sre) G dHeF e oot
al kyl, -OR . -73 - hal ogen, nercapto, alkylthiol, acetylene, -NRR,
-C(O NRIi("S}lal-lzeé(t@)‘tﬁf\‘,’raWE‘?agQXr, aryl, aryloxy, heteroaryl, nitro, or cyano;
or Y and Rlerr]' together may be oxo; or Rerr]" and R err]" together may
be oxo; or Rerr]''" and Rerr]'"’ t Jpdle®@r may be oxo; and Ar is phenyl
substituted w th &saymeuetivityiof SelectedRepseseptativiesdf thipmveatiogen, - OR

t hi enyl}, nitrRy-Xyridyl|, piperRayl, orﬂphenyl , Rdhere thp phesoi™)
unsubstli tuted or substiftuted with trifljuoronethyl, enzyme
4-phenylbenzylamino isopropyl diethanolamino 1.1
4-phenylbenzylamino isopropyl diethylamino >2.4
4-phenylbenzylamino isopropyl ethanolamino 2.5
4-bromoanilino isopropyl diethanolamino 14
4-(3-methoxphenyl) isopropyl diethanolamino >10
benzylamino
4-(4-methoxphenyl) isopropyl diethanolamino 11
benzylamino
3-(4-nitrilophenyl) 1sopropyl diethanolamino 2.2
anilino
4-thiomethoxyanilino isopropyl diethanolamino 12.4
4-(2-pyridinyl) isopropyl diethanolamino 4.5
benzylamino




hal ogen, | ower al kyl, | ower aI koxy, hydroxy, am no, nercapto, alkylthiol,
nitro or cyano. 15. ition of matter of C aim 14 wherein:
Rlerr] i 3dy808%en or g Wmnal.l y substituted wPOT/@H&13386t wo
groups sel ected from hyaroxy,t shakogen, -NRR , -C(ONRR , -C(OOR, or
cycl oalw t GRMANENg from 3-7 nembers, up to three of which nenbers are
optionall'y hetero Stons sel ected from oxygen, nitrogen or sulfur and where
t he carbocycllc gro:%o % tionaglly substituted with one, two or three
groups sel ected ffomd: M% SFS pirge cpmpeyien femalipn baVlaEk?lIthﬂlmeg
acetylene, -NRR, -C(ONRR , -C(OOR, hydroxy, aryl, aryloxy, heteroaryl,
nitro, ano; R and R independently r epr esent hydrogen or |ower alkyl;
- 74 - R3 is halogen, hydroxy, mercapto, -OR, alkylthiol, |ower alkyl,
-NR[err]Rerr] @r a conmponent having the formula: [err] where m n and o

i ndependent |y qu.r\;sjent 1, 2 or 3; Yis -NRerr]Rerr], hydroxy, mercapto,
-OR, al kylthiol; Rlerr], Rerr]', Rerr]", Rerr]", Rerr], Rerr]’
Rlerr]" and Rlerr]''} independently are hydrogen,RhaI ogen, - NRR .
-C(ONRR, -C(OOR, pryloxy, alkenyl, alkynyl, -OR, or |ower alkyl
optionally substitu W th @Pe two or three gropps selected from hydroxy,
-OR, hal ogen, - CCONRR , C(OOR | oxy, l\f‘l kenyl , al kynyl,
-C(OR, or aryl, any! al kyl or hetng eretherlng
portion of each |is optio y spbstituted wt p seNgcted from

| ower al kyl, cefylene, -NRR o0 or/ cycl oal kyl
cont ai ni ng p to three of re optionally
hetero atons sel ected from oxygen nitr n or sUNfur and where the
carbocyclic group is optionally2substituted Rz

(I)

R, is halogen or R’,-X wherein X is a amino, oxo, thio, or sulfone moiety.

wh

R’ is a lower alkyl, substituted lower alkyl, cycloalkyl, substituted cycloalkyl,
cycloheteroalkyl, substituted cycloheteroalkyl, aryl, substituted aryl, heterocycle, hetaryl,
substituted hetaryl, aralkyl, heteroaralkyl, heteroalkyl, alkyl alkenyl, alkyl alkynyl, alkyl
cycloalkyl, or alkyl cycloheteroalkyl, each having from 1 to 20 carbon atoms;

10 R, is hydrogen, or hydrocarbon compound selected from the group lower alkyl,
substituted lower alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heterocycle,
hetaryl, substituted hetaryl, aralkyl, heteroaralkyl, heteroalkyl, alkyl alkenyl, alkyl alkynyl,
alkyl cycloalkyl, or alkyl cycloheteroalkyl wherein each hydrocarbon compound has from 1 to
20 carbon atoms;

15 R, is halogen, hydroxyl, thio, alkoxy, alkylthio, lower alkyl, -NR,R ; or a component

having the formula:
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wi th one group selected fromlower alkyl, -OR hal ogen, nercapto,

al kyl thiol, acetyl ene”mumulmmmm -(OQOR _hydroxy, aryl, aryloxy,
heteroarwbggmsj;;go 5 - Yand Rerr]' tagetbsarisamg be
oxo; or Rlerr]" and Rerr9" Lto@ether may .be oxo; or Rlerr]''' and Rerr]'""
t oget her may be oxo; and Ar is phenyl substituted with one, two or three
groups sel ected from hal ogen, -OR thienyl, nitro, pyridyl, pi peronyl or
phenyl, where the phenyl is unsubst/tu eﬁ-)or substituted with
trifluoronethyl, hal ogen, |ower alkg ower al koxy, hydroxy, am no,
mercapto, alkylthiol, nitro or cydc§ The purine conposition of
matter of Claim 14 wherein: R2 is f\l ower alkyl optionally
, YNRR, -or CCONRR , or

! (i onajly substituted with one, two
or three groups selected from | oweM al i R ahd R independently represent
hydrogen or |ower alkyl; R err] isfhyfot yh oxy or -NR[err]Rerr] where
Rlerr] and Rl err] independently arg ogen -NRR', -C(OR, or |ower alkyl
optionally substituted with one or gr oups sel ected from hydroxy, -OR
-NRR, C(ONRR , C(OOR or aryl, \nt galryl aryl al kyl or heteroaryl al kyl
where the ring portion of each is optidndlly substituted with one group
selected from |l ower alkyl, -OR or hal ogen; or - 76 -

where m=1-3, n=1-3, 0=1-3, Y=carbonyl, -NR,R;, hydroxyl, thiol, alkoxy, alkythio, and
wherein R, and R, are each independently hydrogen, or a hydrocarbon selected from the group
‘ncluding lower alkyl, substituted lower alkyl, alkoxy, umino, amido, carboxyl, cycloalkyl,

s substituted cycloalkyl, heterocycle, cycloheteroalkyl, substituted cycloheteroalkyl, acyl, aryl,
substituted aryl, aryloxy, hetaryl, substituted hetaryl, aralkyl, heteroaralkyl, alkyl alkenyl,
alkyl alkynyl, alkyl cycloalkyl, alkyl cycloheteroalkyl, or cyano, wherein each hydrocarbon
has from 1 to 20 carbon atoms wherein when Y 1s carbonyl, R’, does not exist in the
composition, R,"" and R, may be a single oxygen atom, R,""" and R;'"" may be a single

10  oxygen atom, and wherein when R, is 2-hydroxyethylamino and R, is methyl, R,’-X is not
amino, 3-methyl-2-butenylamino, benzylamino, or m-hydroxybenzyl-amino, when R, is
2-hydroxyethylamino, when R , 1is isopropyl, R,’-X is not benzylamino, m-
hydroxybenzylamino, or 3-methylbutylamino, when R, is 2-hydroxyethylamino and R , is
2-hydroxyethyl, R,’-X is not benzylamino and when R, is selected from the group consisting

15 of 2-propanol-2-methylamino and 2-dimethylaminoethylamino and R, is methyl, then R,’-X
is not benzylamino.

2. The 2,6,9-trisubstituted purine composition of claim 1 wherein X is amino.
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cycl oal kyl containing f menbers, up to three of which nmenbers are
optionally hetero ato mglﬁwj ,”’ﬂmntygen nitrogen or sulfur and where
t he car bagyeosisszgroup | tituted with one greIEUSSSIIdss6ed
fromlower alkyl; and Ar is phenyl Substituted with one, two or three

gr oups selec dfr hal ,, thienyl, nitro, pyridyl, piperonyl, or
phenyl , wher the ﬁﬂ]% 8 S“:Eﬁ%‘i&‘lﬁ‘t PYTifc goBPositions taft ¢laime Wivherein R; is ' a
trifluoronethyl, hal og | ower al kyl, |ower al koxy, hydroxy, an no,

mer capt ocorrwqayn&hﬁvmg ﬁifqrﬁtbl%r cyano. 17. The purine conposition of
matter of Claim 14 wherein: Rerr] is hydrogen or |ower alkyl or cycloal kyl
containing from3-6 nenbers; R and R independently represent hydrogen or

| ower alkyl; R err] is halogen or -NR[err]R err] where R err] and R err]

i ndependent |y are hydrogen, -NRR , -C( A Mowver al kyl optionally
substituted with one or two groups sel !
C(O @R, or heteroaryl, arylalkyl or h v
of each is optionally substituted w th\gr&\oFoup/Selcted fromlower alkyl,
- OR or hal ogen; or cycl oal kyl cont alﬂ' nbers, up to three of
whi ch nmenbers are optionally hetero ed f yom oxygen or nitrogen;

and - 77 - Ar is phenyl substituted t or three groups
sel ected from hal ogen, -OR, thienyl, p pi perod¥l, or phenyl, where
t he phenyl is unsubstituted or substitbUté&g*twifth trifluoronethyl, hal ogen,

| ower al kyl, | ower al koxy, hydroxy, am @t(o or cyano. 18. The purine
conposition of matter of C aim 14 whereftn: fs hydrogen, |ower alkyl or
cyclopentyl; R and R independently represent hydrogen or |ower alkyl;
R[ergo] is halogen or -NRerr]R err] where
where m=1-3, n=1-3, 0=1-3, Y=carbonyl, -NR,R;, hydroxyl, thiol, alkoxy, alkythio, and
wherein R, and R; are each selected from the group including hydrogen, lower alkyl,
substituted lower alkyl, alkoxy, amino, amido, carboxyl, cycloalkyl, substituted cycloalkyl,
heterocycle, cycloheteroalkyl, substituted cycloheteroalkyl, acyl, aryl, substituted aryl,
15 aryloxy, hetaryl, substituted hetaryl, aralkyl, heteroaralkyl, alky!l alkenyl, alkyl alkynyl, alkyl
cycloalkyl, alkyl cycloheteroalkyl, or cyano wherein when Y is carbonyl, R’, does not exist in
the composition, R, and R;"” may be a single oxygen atom, R,""" and R,'"’ may be a single
oxygen atom.
4. The 2,6,9-trisubstituted purine composition of claim 3 wherein R,’ is selected
20  from the group consisting of aralkyl and heteroarylalkyl.
5. The 2,6,9-trisubstituted purine composition of claim 4 wherein R,” is selected

from the group consisting of aralkyl, unsubstituted pyridylalkyl and substituted pyridylalkyl

and wherein R, is selected from the group consisting of lower alkyl, substituted lower alkyl,

54
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Rlerr] and R err] inde are hydrogen, -NRR, -C(OR, or |ower alkyl
optionally substitut edqm f@ [ﬁ r” LM’Proups sel ected from hydroxy, -NRR,
Wl ale (0]

C(O NRR w&b&HsBs or ar Moar yl al kyl where thedgrwg7agsssi on of
each is optionally substituted wth one group selected froml ower alkyl,

-OR or hal ogen; or cyclopentyl, cyclohexyl, piperidinyl or pyrrolidinyl;
and Ar i%‘dﬁﬁ@r\ﬂ’dgﬂbﬂti tuted with one, two or three groups selected from
hal ogen, -OR, thienyl, pyridyl. piperonyl, or phenyl, where the phenyl is
unsubsti t ut edd-or sTissZ.b1%trigebshittéd pwiiid ecompsitionydf, cldial Dgdpreid Byveis saleboeli,

| ower al koxy, hydroxy, am no, nitro or cyano. 78 - 19. A purine

conposi tfram the getupecodsistinggof haeylf dierasbdcle] Gfete]roﬁ?l,%%@ﬁﬁf&cﬁé%ifd&%h] Yand
acceptabl e salt thereof wherein R2_is hydrogen, alkenyl, alkynyl, "or | ower
al kyl opfubstitglelyirgubstituted with one, two or three groups selected from
hydroxy, -OR, hal ogen, -NRR , nercapto, alkylthiol, -C(ONRR, - C(OOR

cyang, aryloxy, al4@nyk,o-@skydivlted pid BmiRide ! £l g ALULALKY! OF

het eroaryl al kyl where the ring portion of ‘each is optio y  Sstbst

w th on | ect fromlower al kyl, -OR hal pgen,
mer capt gt?oé\lq%l fg{%ﬁjg{oﬁaggﬁeé) W%‘H’@ﬁmﬁgﬁiﬁﬁg“,‘e‘{ w)ﬁﬁ?bfﬁ}‘%@w&ﬁﬁr%ﬁgf‘mﬁ?yl ,
aryl oxy,_ heteragaryl Itro r cyano; .or cygloal kyl cqnt.aining from 3-15
nenber s ,a‘—ﬁp a?ci)ﬁf W?’sgéecqu ’%\W‘éﬁe OB &EPLsIing %B?W‘Efnéfé}’ly S‘ﬁﬁf‘%‘ﬁ‘@ lopsrelkybiapdt ed
from oxy er], gigt}ﬁ(ggen or sulfur and where the carbocyclic group is
optionalﬁ%@’ SiB9R*Ylited With one, two or three groups selected from | ower

al kyl, -OR hal ogen, nercapto, alkylthiol, acetylene, -NRR, -C(ONRR,
-C(O) OR hydrbxy, Brg/R.0,%pnbstjutet pubne apmpositinrt pHelamm 2cyberein R, andNIRR,
i ndependent |y represent hydrogen, or
10 wherein R, and R; are each selected from the group consisting of hydrogen, lower alkyl,
substituted lower alkyl, alkoxy, amino, amido, carboxyl, cycloalkyl, substituted cycloalkyl,
heterocycle, cycloheteroalkyl, substituted cycloheteroalkyl, acyl, aryl, substituted aryl,
aryloxy, hetaryl, substituted hetaryl, aralkyl, heteroaralkyl, alkyl alkenyl, alkyl alkynyl, alkyl
cycloalkyl, alkyl cycloheteroalkyl, or cyano.
15 9. The 2,6,9-trisubstituted purine composition of claim 8 wherein R, is selected
from the group consisting of aralkyl, substituted pyridylalkyl, and unsubstituted pyridylalkyl,
R, is selected from the group consisting of lower alkyl, substituted lower alkyl, cycloalkyl,
and substituted cycloalkyl, R, is a substituted lower alkyl having from 2 to 6 carbon atoms,
and R ; is selected from the group consisting of hydrogen, lower alkyl, substituted lower
20 alkyl, aryl, substituted aryl, cycloalkyl, aryl cycloalkyl, heterocycle, substituted heterocycle,
heteroaryl, substituted heteroaryl, heteroalkyl, heteroaralkyl, and substituted cycloalkyl.

10.  The 2,6,9-trisubstituted purine composition of claim 8 wherein R,” is selected

from the group consisting of aryl, substituted aryl, pyridyl, and substituted pyridyl, R, is

O
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| ower al kyl optionally one, two or three groups selected
from hydroxy, -0 alkyl ”mm I, mE:M\M! nmono- or dial kyl am no, nercapt o,

79 - al kwa$s/et3s - C(O) N af i al.kyl, C(O O al kyl PCayEssa/13386y| oxy,
al kenyl, al kynyl, -C(O -al kyI or aryl or- heter oaryl optionally substituted

wi th ong ree groups. ct ed romlovver k | ,.. al koxy, hal ogen,
ner capt %electt 9ann{h8lgr° 8?@7‘?2}?? ifﬁ"ﬁroa teyly spbstigyted W%’y“}“é% pycloalkyl, alkyl
C(O)NH- Kk C(O)O | kyl_, C(O-alk ’ hydr oxy, arvyl,
aryl oxyYH %%{J@Fl %“?S‘I}t%‘it‘ftf’ cy“olPaIE%’/]al% is o anbistitutesl fraves I hayineofipn Aeochpt o,
-OR alkylthiol, lower alkyl, -NR4Rs or a conponent havi ng the formul a:
[err] whEben Mtoms.aptel Rsi lscsirstade fiomy the graupe ponsisting of hgdrogen,slower alkyl,
-NR[err] R err], hydroxy, nercapto, --OR, alkylthiol; and Rerr], Rerr]’

Rl er r] " submituted 1eper mlkyl,Riof, bubstiRjted rarl, arydloBlkyd,r hiyl' cycmkﬁg&,l’ldxefﬁdaqyc&( e
hydr ogen, hydroxy, al koxy, halogen, -NRR , nercapto, alkylthiol, -C(ONRR,

- C( Q ORsutatigtak heteaddyelry lhetepdadeylD Wubstit&e®) l’féterairyl OM&Eroatkhey | hé?&*‘ohﬁ[l@y'l' ¥nd
substituted with one, two or three groups selected from hydroxy, “OR,

hal ogengybshifiéd cym{ to, alkylthiol, C(ONRR, C(OOR cyano, aryloxy,
al kenyl , al kynyl, OR, or aryl, heteroaryl aryl al ky) or

het er oaryl al kyl V‘A‘IﬁEQ 6, 9%iub SR gtéxhgg chfnpgﬁ'gcg\ b?{;ﬁg}l '8O\Oﬁle1.rex)ﬁ Ub?St Lt d

with one, two or threé’ groups se rom| ower

S Bl B S50, fﬁ’ﬁm&g&aﬁm%#%
containi froth the grou% c%%sxstmg of Iotwer glkylo sﬁbr]s[cltute {owvg? alkyl, and alkyl cycloalkyl, and R,
10 and R, are each a substituted lower alkyl havirg from 2 to 6 carbon atoms.

12. The 2,6,9-trisubstituted purine composition of claim 8 wherein R,” is CH, -
Aryl or CH, - substituted aryl, R, is lower alkyl or substituted lower alkyl, and R, and R, are
each -CH, CH,OH , -CHR’CH,OH, or -CH, CHR’OH wherein R’ is hydrogen or alkyl
having from 1 to 6 carbon atoms.

15 13. The 2,6,9-trisubstituted purine composition of claim 12 wherein R, is
isopropyl.

14. The 2,6,9-trisubstituted purine composition of claim 8 wherein R, is selected
from the group consisting of aryl, substituted aryl, pyridyl, and substituted pyridyl, R, is
selected from the group consisting of lower alkyl, substituted lower alkyl, and alkyl

20  cycloalkyl, and R, and R; are each a substituted lower alkyl having from 2 to 6 carbon atoms.

15.  The 2,6,9-trisubstituted purine composition of claim 8 wherein R, is aryl or

substituted aryl, R, is lower alkyl, or substituted lower alkyl, and R , and R ; are each

CH,CH,OH , -HR’CH,0H, or -CH,CHR’OH wherein R’ is hydrogen or alkyl having from 1
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are optionally hetero atons sel ected from oxygen, nitrogen or sulfur and
wher e the carbocyclic griﬂmuﬂuwmuﬂnﬂnm substr tuted with one, two or
three gr@ssossisected fr OR, hal ogen, mer cegtosomiakgd t hi ol ,
acetylene, -NRR, -C(ONRR , OR, hydroxy, aryl, aryl oxy, heteroaryl,
nitro, or cyano; or Y and R[err] together may be oxo; or Rerr]'' and
Rerr]' t069§bomeﬁonr$ay be oxo; or Rerr]''" and Rerr]'"'" together may be
oxo. 20. A conposition according to claim9 wherein Ar is

3- et hyl t hi ophenyThe42,61fetrisybstinited hpmide, cdmbesditgrhesty klaird- bS owhgepnR, &

4- bi phenyl . 21. A conposition according to claim214 wherein -CH err] Ar

t oget hefsopfapytt- phenyl ben2yl, 4-net hoxybenzyl, 3-nethoxybenzyl,

4-(2-thi enyl)benzyl, 4-(4- nethylphcnyl)benzyl

4-(4-trifluononet le
Bt e T R L R

2-chlor mﬁa%éd w?tfx %mﬁﬁrgg}r?ﬁp@ségf gﬁmgg f%ﬁ%ﬁoxjﬂ’ll’rg EHb OBt W srofyiC L LR ORENZY!

2,5-difluoro enzy

5-fl uor 2 tr| téglr ge(it)ﬁyl benzyl, 3-carboxybenzyl, and 4- nitrobenzyl.

- 81 - . ﬁg I on accordingto claim 12 wherein Rferr] is

chl oro, di et noI di.i r opanol am no, am _noet hyl am no

2- ani nopr opyl g gm 226 ?ﬁﬁ {3 H%WWWBH of claim gwherem R,’ is phenyl

1- hydr oxynet hyl - 2- net hyl propyl am ne or 3-ami no-1, 2- propandiol and Rl err]
i s i sopsesjitutedwith a halogenngl %Pb?ﬂ)i‘kdtfbh%l orgitre geaupi 2 igEoprepyleiand R r |
is chloro, diethanolam no, diisopropanol am no, 2-am noethyl am no,

2- am norﬂrs@-mlttaahi-GHgCH;OHiydr oxynet hyl - 2- met hyl pr opyl ami ne or

3-am no-1, 2-propandi ol and R err] is isopropyl. 24. A conposi tion
accaodi ng t o 16l ai rhs 2y§)P-edisubstitited purine composition <f claim 8 wherein R, is biphenyl,
{(2- Hydroxy-ethyl)-[9-isopropyl - 6- (4- et hoxy- benzyl am no) - 9Hpurin-2-yl] -
ani no} - eRhaiebpropyl, and R, and Rs are each -CH,CH,OH.

2-[[ 6- (4-Brono- benzyl am no) - 9-i sopr opyl - O purin-2-yl]-(2-hydroxy-ethyl)-

am no] - et hangl; ange 2,6,9- tnsubstltuted purine composition of claim 8 wherein R,’ is selected
from the group consisting of 3-thiomethoxyphenyl, 4-thiomethoxyphenyl 4-bromophenyl, 4-
phenylbenzyl, 4-methoxybenzyl, 4-biphenyl, 3-methoxybenzyl, 4-(2-thienyl)benzyl, 4-(4-

15  methyl)phenylbenzyl, 4-(4-trifluoromethyl)phenylbenzyl, 4-(4-nitrilo)phenylbenzyl, 4-(2-
pyridinyl)benzyl, piperonyl, 3-methoxbenzyl, 4-chlorobenzyl, and 4-nitrobenzyl, R, is

isopropyl, and R, and R, are both CH,CH,OH.

21. The 2,6,9-trisubstituted purine composition of claim 20 wherein R,” is 4-
methoxybenzyl.
20 22.  The 2,6,9-trisubstituted purine composition of claim 20 wherein R’, is 4-
phenylbenzyl.
23.  The 2,6,9-trisubstituted purine composition of claim 20 wherein R, is 4-
methoxybenzyl.
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2- ((2-Hydroxy-ethyl)-
(o-1 sopropyl - - 1 (qul ([ HIHBIKRY [l nol - o puri ez v1 s o

claim8. 26. An acid addition salt of the conposition of claim1l or claim
8. - 82 7 &E,an uticaII effectiye, anoynt of .a osition
accor di ng t024521ny o¢ cr Y S&Stug t%tg 6P 8¥° f%EPQSFtéoﬁanf’}agﬁ %@Vgleﬁﬂgr%gg ‘fl cal
corrp05| ﬁ Bor inhibiting cell proliferation. 28. The use of claim 27
wher ei nPPREYher apeut i caIIy effective anount ranges from0.001 to 100 ng/ kg
wei ght of the mamal . The use of claim27 or 28 wherein the
conposition %3 ad'ﬁhfhlzﬁ %ﬁ@d‘bﬁt&uﬁdnﬁm ceppgsitidmgf claiim 20 odhereiprBiised-at i on
di sorder selected fromthe group consisting of rheumatoid arthritis, |upus,
type | oiethbuykenzylnultiple sclerosis, cancer, restenosis, host graft

di sease, gout and polycystic kidney disease. 30. The use of any of clains
27 to 29 wheR&i n The 2/6&0vrisubstiuted pafine Tbmposifiop i clEmac2( whateirx ®1pixs4-(2-on of
matter conprising a conposition of any of clains 1 to 26 and one or nore
phar macgy nggaém@xm pi ents. 32. The pharnmaceutical conposition of matter
of claim 31 wherein the pharmaceutical conposition is in the formof a

sol ution. 3337  Thge phpas. m’s‘ﬁﬁé{hhféﬂ' lﬁfﬂm%’iptoklga?l%ff MR A vﬂfere?x%)?iet s &4- g3 .

vvherel n the phar maceut ''cal conposi t| onis’int form of

Fb )? #%9@4 ﬁent useful for treating fungal infections in humans,
and anlma IR RS g a conposition of any clains 1 to 24.

28.  The 2,6,9-trisubstituted purine composition of claim 20 wherein R’ is 4-(4-
10 trifluoromethyl)phenylbenzyl.
29.  The 2,6,9-trisubstituted purine composition of claim 20 wherein R’, is 4-(4-
nitrilo)phenylbenzyl.

30.  The 2,6,9-trisubstituted purine composition of claim 20 wherein R’, is 4-(2-

pyridinyl)benzyl.
15 31.  The 2,6,9-trisubstituted purine composition of claim 20 wherein R’ is
piperonyl.
32. The 2,6,9-trisubstituted purine composition of claim 20 wherein R’| is 3-
thiomethoxphenyl.
33.  The 2,6,9-trisubstituted purine composition of claim 20 wherein R’ is 4-

20  thiomethoxyphenyl.
34,  The 2,6,9-trisubstituted purine composition of claim 20 wherein R’ is 4-
bromophenyl.

3s. A cationic salt of the composition of claim 1.
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36.  Anacid addition salt of the composition of claim 1.

O 98/05335 PCT/US97/13386

37. A method for inhibiting cell proliferation in mammals comprising

administering a therapeutically effective amount of the composition of claim 1 to the

mammal.

38.  The method of claim 37 wherein the therapeutically effective amount ranges
from about 0.001 to about 100 mg/kg weight of the mammal.

39.  The method of claim 37 wherein the composition is administered to a mammal
suffering from a cell proliferation disorder selected from the group consisting of rheumatoid
arthritis, lupus, type I diabetes, multiple sclerosis, cancer, restenosis, host graft disease, and
gout.

40. The method of claim 39 wherein the cell proliferation disorder is restenosis.

41.  The method of claim 39 wherein the cell proliferation is disorder cancer.

42.  The method of claim 39 wherein the cell proliferation disorder is polycystic
kidney disease.

43. The method of claim 39 wherein the mammal is a human.

44, A pharmaceutical composition of matter comprising the composition of claim
1 and one or more pharmaceutical excipients.

45. The pharmaceutical composition of matter of claim 43 wherein the
pharmaceutical composition is in the form of a solution.

46.  The pharmaceutical composition of matter of claim 43 wherein the
pharmaceutical composition is in the form of a tablet.

47. An antifungal agent useful for treating fungal infections in humans, and

animals comprising the composition of claim 1.
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