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-BACl{GROJJND OF THE INVENTION 

This is a con:tiilliarton-in-part of U.S. Patent Application S.N. 091230.829. filed on 

to January 29, 1999, which claims priority to PcT Appli~tion No. PCT/US97/13386. filed 

on August 1, 1997 which in turn is a continuation-in-part of co-pending U.S. Patent 

' 

Application Serial No. 08/692,012 filed Aug1ist 2, 1996. 

(1) Field of the Invention 

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

15 selective inhibitors of cell cycle ldnases and, as such, the compounds are inhibitors of cell 

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

autoimmune diseases, e.g. rheumatoid arthritis, lupus, type I diabetes, multiple sclerosis, etc., 

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

polycystic kidney disease and other proliferative diseases whose pathogenesis involves 

20 abnormal cell proliferation. 

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

be potent and specific inhibitors of IKB-a kinase which prevents signal induced NF-KB 

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

the synthesis of cytoldnes and adhesion prQteins whose synthesis is transcriptionally regulated 

25 by NF-KB. Proinflammatory cytokines such as lL-1, lL-6, TNF and adhesion proteins (e.g. 

IC.AM, VCAM and selectiom) belong to this class of molecules and have been implicated iii 
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the pathogenesis of inflammatory diseases. Thus a potent inhibitor of IKB-~ kinase is useful 

in the clinicaJ management of diseases where NF-lCB activation is required for disease 

induction. 

(2) Description of the Art 

5 In the past few years, advances in molecular and cellular biology have contributed to our 
. . 

understanding of the mechanisms of cell proliferation and of specific events that occur during 

progression of cells through mitosis. E.g., "Progress in Cell Cycle Research" Vol 1, Eds. L. 

Meijer, S. Guidet and H.Y.L. Tung; Plenum Press, New York, 1995. These studies have 

shown that progression through the cell cycle is controlled by a family of serine/threonine 

10 kinases called cyclin dependent kinases. These enzymes contain (a) a catalytic protein called 

cyclin dependent kinase (CDK) that uses ATP as a substrate and (b) a regulatory protein . 

called cyclin. Different cyclin-CDK combinations control events such as growth, DNA 

replication and cell division. One key member of the CDK family of enzymes is CDK2. 

CDK2 activity has been shown to be essential for mammaJian. cell cycle progression at the 

15 Gl/S boundary. Microinjection of antibodies directed against CDK2 blocks the progression 

of human diploid fibroblasts into the S phase of the cell cycle. Expression of a CDK2 

dominant negative mutant in human osteosarcoma cells has a similar effect. Together, 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 

20 view, in vitro studies with olomoucine (2-(hydroxyethylamino )-6-

benzylamino-9-methylpurine), have shown that it is a specific inhibitor of CDK2 with an IC50 

of approximately 2.1 µg/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 
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Research Vol l, Eds. ~- Meijer, S. Guidet and H. Y L. Tung; Plenum Press, New York. 1995. 

Jn vivo· studies using mammalian cells in culture have shown that olomoucinc inlu"bits cell 

proliferation at an approximate concentration of SO J.tg/ml. 

In this invention, we have developed several compounds whose biological activity is 

5 considerably more potent than olomoucine. In vivo studies using mammalian cells indicate 

that some of the disclosed compounds inhibit cell proliferation at concentrations that are 

significantly lower than otomoucine. 

Recently an Id-a kinase activity has been described in the cytoplasm of stimulated 

hwnan umbilical vein endothelial cells (Bennett et al (1996) J. Biol.Chem 271, 19680-

10 19688). Some of the compounds of this invention have been identified as potent and 

specific inhibitors of 'ikB-« kinase which prevents signal induced NF-tcB activation and 

cytokine synthesis in vitro and in vivo. The activation of the heterodimeric transcription 

factor NF-lCB is a complex process. In unstimulated cells, the NF-lCB (p50/p65) 

heterodimer is located in the cytosol where it is complexed with an inhibitory subunit IKB-

15 a., IKB-a., binds to NF-KB thus masking its nuclear localization signal and preventing 

translocation to the nucleus. Upon stimuJation of cells with a variety of signals (e.g. 

lipopolysaccbaride) Id:.0. is rapidly pbosphorylated, uniquitinated and degraded by the 

proteasome. Degradation of IKB-a., allows the translocation of NF-KB to the nucleus 

where it activates transcription of a number of inflammatory response genes. 

20 These observations suggest that IKB-a. kinase is an a~active target for the 

identification of inhibitors that may be useful in the treatment of inflammatory diseases 

where NF-KB activation is required for disease induction. 
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SUMMARY OF THE INVENTION 

It is an object of this invention to provide 2,6,9-trisubstituted purine compoun~ 

which inhibit the cyclin dependent kinase 2. 

It is another object of this invention to provide 2,6,9-trisubstituted purine compounds 

s which are useful for inhibiting cell proliferation. 

This invention also constitutes a pharmaceutical composition, which comprises a 

2,6,9-trisubstituted purine compolllld and a pharmaceutically acceptable carrier. 

This invention further constitutes a method for inhibiting cell proliferation, which 

comprises administering to a mammal in need thereof an effective amount of a 2,6,9-

10 trisubstituted purine compound. 

In one embodiment, this invention is· A 2,6,9-trisubstituted purine composition of 

matter having the following formula: 

R, 

15 

wherein R1 is halogen or R' 1-X wherein X == NH, 0, S, S(OJ. In the composition, R' 1 is 

alkyl, heterocyclyl, aryl, heteroaryl, aralkyl, heteroarylalkyl, a1kenyl, and alkynyl, each 
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having one to 20 ditbdn atoms, which alkyl, heterocyclyl, aryl, heteroaryl, aralk:yl, 

heteroarylalkyl, alkeb.yl, and alkynyl, are optiOnally substituted with from 1 to 3 substituents 

indepertdently selected ·:ftoDt 'the group consisting of halo, aryl, CF3, heteroaryl, heterocyclyl, 

R22
, SR20

, S(O)R21
, S~R.21, S02NR.2°R.23

, S02NR2°COR21, S02NR2°CONR2°R.23
, 

s S02NR20C0Jl21
, NR2°ft:U, NitiocOR21

, NR20CC>zR21
, NR.2°CONR2°R.23

, N(R2°)C(NR.~23, 

NR20S02R
21

, OR20
, OCONR.aoit23, OCONR.20S~R2\ OCONR2°R.23

, CN, C0~20, CONR.~21, 

CONR20S02R
21 and 

1C6lt2°. Also in the Coniposition, Ri is a hydrogen or hydrocarbon 

selected from the grOup ·alkyl, heterocyclyl, aryl, heteroaryl, aralkyl, heteroarylalkyl, 

alkenyl,and alkynyl, · 6ach. haVing one to 20 carbon atoms, which alkyl, heterocyclyl, aryl, 

10 heteroaryl, aralkyl, heteroalylalkyl, alkenyl,and alkynyl,are optionally substituted with :from 

1 to 3 substituents irulej>enttently selected from the group consisting of halo, aryl, heteroaryl, 

heterocyclyl, R22
, SR20~ S(O)R.21

, SOzR2
'. S02NR2°R.23

, S02NR~OR:11, SO,NR.20CONR20R.23
, 

S0~°COzR.21 , Nle°.R.23
, NR20COR21, NR20CO:zR21, NR2°CONR¥, N(R.2°)C(NR2°)NHR.23

, 

NR.20S02R21, OR20
, OCONR.2°R.23

, OCONR20S02R21
, OCONR2°R.23, CN, C02R20, CONR2°R.23

, 

15 CONR20SOzR.21 and COR.1°. Further, in the compositions,~ is a halogen, hydroxyl, thio, 

alkoxy, alkylthio, aDcYt, ~~Rs or a component having the fonnula: 
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wherem=l-3, n=l-3, o=l,3, y=carbonyl; -~,hydroxyl, tbiol, alkoxy, alkyltbiol; 

R.. and :Rs are each independently hydrogen, O~ ~s• or a hydrocarbon selected 

from the group including alkyl, acyl, heterocyclyl, aryl, heteroaryl, aralkyl, heteroarylalkyl, 

alkenyl,and alkynyl, each having one to 20 carbon atoms, wlllch alkyl, acyl, heterocyclyl, 

s aryl, heteroaryl, aralkyl, heteroarylalkyl, alkenyl,and alkynyl,are optionally substituted with 

from 1 to 3 substituents independently selected from the group consisting of halo, aryl, 

heteroaryl, heterocyclyl, R22
, SR20

, S(O)R21, S0~21 , SO;iNR~23, S02NR2°COR21, 

S02NR29CONR~23• S0~29C0~21, NR20R23
, NR20COR21, NR2°C0~21, NR20CONR2°R.23

, 

N(R2°)C(NR~NHR.23, NR20S02R
21, OR20

, OCONR:zoa23, OCQNR2ClgQ2R
21, OCONR~, CN, 

10 COJl20
, CONR2°R.23

, CQNR20g0~21 and COR29
; 

R20 is a member selected from the group consisting ofH, C1•15 alkyl, ~15 alkenyl, ~15 

alkynyl, heterocyclyl, aryl, and heteroaryl, ·which alkyl, alkenyl, alkynyl, heterocyclyl, aryl, 

and heteroaryl are optionally substituted with 1 to 3 substituents independently selected from 

halo, alkyl, mono- or dialkylamino, alkyl or aryl or heteroaryl amid~ CN, O-C1•6 alkyl, CFs, 

15 aryl, and heteroaryl; 

R21 is a member selected from the group consisting of C1.1s alkyl, C2•15 alkenyl, C2_ 

15 alkynyl, heterocyclyl, aryl, and heteroaryl, which alkyl, alkenyl, alkynyl, aryl, heterocyclyl, 

and heteroaryl are optionally substituted with 1 to 3 substituents independently selected from 

the group of halo, heterocyclyl, aryl, heteroaryl, CF3, CN, OR20
, SR20

, N(R2°)20 S(O)R22
, 

20 S0Jl22
, S02N(R2°)2. S02NR20COR22

, SO:zNR,20COJt22
, S02NR2°CON(R2°}z, N(R2°)z 

NR20COR22
, NR29COzR_22

, NR29CON(R2°)2, NR20C(NR2°)NHR.23, COR.2°, COJl20
, CON(R.2°)2, 

CONR20S0~22• NRZOS02R22
, S02NR2°COzR.22

, OR20
, OCONR20S02R22

, OC(O)R.2°, 

C(O)O~OC(O)R.2°, and OCON(R2°)2, and each optional heteroaryl, aryl, and heterocyclyl 
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substituent is optiotiilly ·stllfstituted with halo, a1kyl, CF3, amino, mono- or di- alkylamino, 

alkyl or ·aryl. or lreteroiryl amide, NCOR:22
, NJlZOS02R

22
, COR20

, COzR.20
, CON(R~. 

NR.2°CON(R2°h, OC(O)R20
, OC(O}N(R~,, SR», S(O)R22

, SO:zR,22
, SOzN(R~21 CN, or OR20

; 

R.22 is a member selected from the group consisting of C1•1s alkyl, C2•15 alk.enyl, Ca.1s 

s aJkynyl, heterocyclyl, ary], and heteroaryl, which alkyl, alkeny~ alk.ynyl, heterocyclyl, aryl, 

and heteroaryl are optionally substituted with 1 to 3 substituents independently selected from 

halo, alkyl, mono- or dialk:ylamino, alkyl or·aryl or heteroaryl amide, CN, O-C1-t1 alkyl, CF3, 

aryl, and heteroaryl; and 

R" is R21 or H. 

10 There are some limitations to the scope of the compositions of this invention. When 

Y is carbonyl, Y and R' 4 together may be a single oxygen atom, R:' and Rt together may be 

a single oxygen atom, R.t' and ~.,, may together be a single oxygen atom. When R3 is 2-

hydroxyethylamino and R:i is methyl, R1 '-X is not amino, 3-methyl-2-butenylamino, 

benzylamino, or m-hydroxybenzylamino when R, is not 2-hydroxyethylamino. When Ri is 

15 isopropyl, R1'-X is not benzylamino, m-hydroxybenzylamino, or 3-methylbutylamino. When 

R, is 2-hydroxyethylamino and Rz is 2-hydroxyethyl, R1'-X is not benzylamino and when R3 

is selected from the group consisting of 2-methyl-2-hydroxypropylamino, and 2-

dimethylam.inoethylamino, and when Rz is methyl, then R1 '-X is not benzylamino 

In another embodiment, this invention is a method for inhibiting cell proliferation 

20 in mammals comprising administering a therapeutically effective amount of the composition 

of claim I to the mammal. The method is useful for treating cell proliferation disorders such 

as rheumatoid arthritis, lupus, type I diabetes. multiple sclerosis, cancer, restenosis, host 

graft disease, and gout. 
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In yet another embodiment, this invention is a pharmaceut4:al composition of matter 

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

excipients. 

In still another embodiment, this invention is a composition, useful for treating fungal 

s infections (fungi) in hunians, anitnals, and in plants. 
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1\lfscRIPTION OF THE FIGURE 

Figure .1 is :k 't>tot ~f the mean neointimal area of a rat carotid artery treated with a 

saline vehicle and treated with compound 3 prepared according to Example 2 wherein the 

unshaded bar repr~ents the untreated. section of the carotid artery and the shaded bar 

s represents the treated section of the carotid artery. 
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DRSCRIPTIQN OF DIE CURRENT·EMJK>DIMENT 

· The pr.esent inventipn relates to a 2,6,9-trisubstituted putine compound having the 

following formulas: 

5 

where: 
. . 

R1 is halogen or R' 1-X wherein X =NH, 0, S, S(~). 

10 R' 1 is alkyl, heterocyclyl, aryl, heteroaryl, ara1kyl, heteroarylalkyl, ·· alkenyl, and 

alkynyl, each having one to 20 carbon atoms, which alkyl, heterocyclyl, aryl, heteroaryl, 

aralkyl, heteroarylalk:yl, alkenyl, and a1kynyl, are optionally substituted with from 1 to 3 

substituents independently selected from the group consisting of halo, aryl, CF3, heteroaryl, 

heterocyclyl, R22
, SR20

, S(O)R21
, S0Jl21

, S02NR2°R.23
, SOaNR2°COR21

, S02NR2°CONRzoa23
, 

15 S02NR.2°COJl21
, NRzoa23

, NR20COR21
, NR20C0Jl21

, NR2°CONR~23• N(R.2°)C(NR~NHR.23, 
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~ is a hy<h"bg~ ~or ~ydrocalbon selected from the grou.p a1kyl, heterocyclyl, aryl, 

heteroaryl, araµcy-1, h&aiYlalk:yl, alkenyl,and alkynyl, each having one to 20 carbon atoms, 

which alkyl, hetero"eydlyl, :lryt, heteroaryl, · aralic.yt, heteroarylallcyl, alkenyl,and alkynyl,are 

optionally substituted ·With i?om 1 to 3 substitlients independently selected :from the group 

s consisting of halo, j{fy1, heteroaryl, heterocyclyl, R22
, SR20

, S(O)R.21
, S02R21, S02NR~23, 

S~20COR2\ S0~6CONR2°R.23, S02NR.20C~R21 , NR2°R.23
, NR.2°COR2

\ NR.10C02R
21

, 

NR2°CONRzo:R.23
' N(Rld)c(N'R2°)NHR23

, NR20S02R21
, OR2°, OCONR~3• ocQNR.2Dso~21, 

OCONR2°R.23
, CN, C01R10

, ~ONR.2°R.2~. CONR20so~21 and COR20
; 

R, is a halogen, hydroxyl, thio, alkoxy, alkylthio, alkyl, -~ or a component 

10 having the formula: 

where m=l-3, n=l-3, o=l,3, y=catbonyl, -NR..Rs. hydroxyl, thiol, alkoxy, alk:ylthiol; 

R,. and Rs are eaCh iD.dependCntly hydrogen, ORzc,, ~3, or a hydrocarbon selected 
., 

:from the group including alkyl, acyl, heterocyclyl, aryl, heteroaryl, aralkyl, heteroarylalkyl, 
. I . . ·~ - . 

15 alkenyl,and allcynyl, each having one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, 

aryl, heteroaryl, aralkyl, hettroarylalkyl, alkenyl,and a1kynyl,are optionally substituted with 

from 1 to 3 substinients independently Selected from the group consisting of halo, aryl, 
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heteroaryl, heterocyclyl, R22
, SRZG, S{O)R21

, SO;zR.21
, 80~~23• S~20COR21, 

so~20coNR.2°R.23, so~20cozR,21, NR2°R.", NR2°COR21
, NR20cozR,21

, NR20coNR2°R.23
, 

N(R2°)C(NR2°)NHR23
, NR20S02R21

, OR20
, OCONRioa23

, OCONR20SOzR,21
, OCONR.2°R.23

, CN, 

COzR,20
, CONR~23, CONR20SO;zR.21 and COR20; with the proviso that when Y is carbonyl, 

s Y and R' 4 together may be a single oxygen atom, Rt and_ Rs" together may be a single 

oxygen atom. Rt' and Rs"' may together be a single oxygen atom. and wherein when R, is 2-

hydroxyethylamino and Ri is methyl, R;'-X is not amino,. 3-methyl-2-butenylamino, 

benzylamino, or m-hydroxybenzylamino, when R3 _is not 2-hydroxyethylamino, when ~ is 

isopropyl, R1 • -X is not benzylamino, m-hydroxybenzylamino, or 3-methylbutylamino, when 

10 R, is 2-hydroxyethylamino and ~ is 2-hydroxyethyl, R1 • -X is not benzylamino and when R, 

-- is selected from the group consisting of -2-methyl-2-hydroxypropylamino, and 2-

dimethyJaminoethylamino, and when Rz is methyl, then R1 '".'.){ is not benzylamino . 

. _, In the compositions, R20 is a member selected fr<nn the group consisting of H, C1_15 

' alkyl, C:z...as alkenyl, <;.15 alkynyl, heterocyclyl, aryl,. and :heteroaryl, which alkyl, alkenyl, 

, 1s· aJkynyl, heterocyclyl, aryl, and heteromylare optionally substituted with 1 to 3 substituents 

independently selected from hat o, alkyl, mono- or dialkylamino, alkyl or aryl or heteroaryl 

amide, CN, O-C1•6 alkyl, CF3, aryl, and heteroaryl. 

Also in the compositions, R21 is a member selected from the group consisting of C1•15 

alkyl, <;.15 alkenyl, C2•15 alkynyl, heterocyclyl, aryl, and heteroaryl, which alkyl, alkenyl, 

20 alkynyl, aryl, heterocyclyl, and heteroaryl are optionally substituted with 1 to 3 substituents 

independently selected from the group of halo, heterocyclyl, aryl, heteroaryl, CF3, CN, OR20
, 

SR.2°, N(R2°)z, S(O)R22
, SOJl22

, S02N{R2°)z, SO:zNR20COR22
, SO:zNR,20COJl22

, 

SO;zNR2°CON{R2
°)2. N{R.2°)2 NR2°COR12

, NR20C0~22• NR2°CON{R20
)2. NR20C(NR~NHR23, 



== 

W000/44750 PCT/USOO/Ol407 

13 

coR.2°, CO:zR20
, CON(R2°)2, coNRlOgOzR.22

, NR.20SozR.22
, so2NR.2°co2R:12

, 0R20
, 

ocoNR.20S02R22
• OC(6~2o. C(O)OCH20C(O)R.2°, and OCON(R2°)z, and each optional 

heteroaryl, aryl, and heterocyclyl substituent is optionally substituted with h~ alkyl, CF3, 

amino, mono- or di- alkyl'atnino, allcyl or aryl or heteroaryl amide, NCOR22
, NR~O,,R.22, 

s COR20
, CO;R.20

, CON(li~. NRZOCON(R2°)z, OC(O)R20
, OC(O)N(R2°)z, SR20

, S(O)R22
, 

SO:zR22
, S02N(R2°h, 'c:N, or OR20

• 

In the comp6Sitioos, ·tl22 is a member "selected from the group consisting of C1•15 alkyl, 

c;_15 alkenyl, c;.15 aJkytiyt~ 'iieterocyclyl, aryl, and heteroaryl, which alkyl, alkenyl, alkynyl, 

heterocyclyl, aryl,. and heteroaryl are optionally substituted with 1 to 3 substituents 

10 independently seleeted :from·balo, alkyl, mono- or dialkylamino, alkyl or aryl or heteroaryl 

amide, CN, O-C,-6 iltkyI, CF;, 'aryl, and heteroaryl, and R23 is R21 or H. 

R' I is preferlib'J'.y an aryl, substituted aryl, each having 6 carbon atoms wherein 

substitution include8 Optloruu substitution with from 1 to 2 substituents independently 

selected from the grdup oonsisting of halo, CF3, aryl, R22
, NR:2°R.23

, NR20COR21
, OR20

, CN; an 

15 aralkyl, substituted;~ each having 6-8 carbon atoms wherein substitution includes 

optional substitution With :tfum. 1 to 2 substituents independently selected from the group 

consisting of halo, CF3, aryl, R22
, NRzoa23

, NR2°COR.21
, OR.2°, CN;-Clli-phenyl wherein the 

phenyl ring is optionally substituted with from 1 to 2 substituents independently selected from 

the group consisting of halo, CF3, R22
, OR20

, CN; substituted pyridylalkyl; unsubstituted 

20 pyridylalkyl; pyridyl; substituted pyridyl; and benzyl substituted with a halogen, alkoxy, 

phenyl, pyridyl or nitrO gron}>. Jn some compositions, R' 1 is preferably CH2 - aryl or ~ -

substituted myl. Most preferably, R1' is selected from 3-methyltbiophenyl, 4-

methylthiophenyl, 4-phenylbenzyl, 4-methoxybenzyl, 4-biphenyl, 3-methoxybenzyl, 4-(2-
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tbienyl)benzyl, 4-( 4-methyl)phenylbenzyl, 4-( 4-trifluoromethyl)phenylbenzyl, 4-(4-

nitrilo )phenylbenzyl, 4-(2~pyridinyl)benzyl, piperonyl, 3-methoxbenzyl, 4-chlorobenzyl, and 

4-nitrobenzyl. 

~ is preferably hydrogen or a hydrocarbon selected from the group substituted lower 

s alkyl, cycloalkyl, substituted cycloalkyl each having one to 6 carbon atoms wherein 

substitution includes optional substitution with from 1 to 2 substituents independently 

selected from the group consisting of halo, R22
, NR~23, ORZC!; substituted alkyl, cycloalkyl, 

substituted cycloalk:yl each having one to 6 carbon atoms wherein substitution includes 

optional substitution with from l to 2 substituents independently selected :from the group 

10 consisting of halo, R2
\ NRlD&.23

, and OR20• More preferably, Riis isopropyl. 

R3 is preferably -NR..Rs wherein R.. and Rs are each selected from the group consisting 

of hydrogen, alkyl, heterocyclyl, acyl, aryl, heteroaryl, aralkyl, heteroaralkyl, alkyl a1kenyl, 

alkyl alkynyl, each having one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, aryl, 

heteroaryl, aralkyl, heteroarylalk:yl,are optionally substituted with from 1 to 3 substituents 

15 independently selected from the group consisting of halo, aryl, heteroaryl,heterocyclyl, R22
, 

SR20, S(O)R21, S02R21, S02NR20R23, NR2°R_23, NR20coR21, NR2oco~21. NR20CONR2°R23, 

NR20S02R
21, OR20, CN, C02R

20, CONR2°R.23, and C0~0• In some compositions, R.. and Rs are 

preferably each H, -CHzCH20H , -CHR'CHzOH, or -CffzCHR'OH, -C~CHzNH2, 

CHR.'~2• -CH2CHR'NH2 wherein R' is hydrogen or alkyl having from 1 to 6 carbon 

20 atoms. 

R20 is preferably a member selected from the group .consisting of H, C1_8alkyl. 
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R21 is preferably a member selected from the group consisting of C1_, alkyl, which alkyl is 

optionally substituted with l lo 2 substituents independently selected from the group of halo, 

CF3, CN, OR20
, SR20;N(R.~ .. 

R22 is preferably a member selected from the group consisting of C1-3alk.yl, aryl, 

s heteroaryl which alkyl, aryl, and heteroaryl are optionally substituted with l to 3 substituents 

independently selected from halo, alkyl, mono- or dialkylamino, alkyl or aryl, CN, O-C1•6 

alkyl, and CF3• 

Preferred 2,6;9-trisubstuted purine compositions of this invention include 2-{(2-

hydroxyethyl)[9-(methylethyJ)-6-( {[4-(trifluoromethyl)phenyl]methyl} amino)pur:in-2-

10 yl]amino}ethan-1-ol, {((2S)oxolan-2-yl)methyl](6-{[(4-tluorophenyl)methyl]amino}-9-

(methylethyl)purin-2..yt)amine, [((2R)oxolan-2-y1)methyl}(6-{[(4-

fluorophenyl)methy1Jmnino}-9-(methylethyl)purin-2-yl)amine, (2-aminoethyl)(6-{[3,5-

dichlorophenyl)methyl]amino}-9-(methylethyl)purin-2-yl)amine, (2-aminoethyl)[6-({[4-

chloro-3-(tritluoromethyl)l>h'ellyl]methyl}amino)-9-(methylethyl)purin-2-yl]amine, [-[(6-{[(4-

15 chlorophenyl)methyl]amino }-9-(methylethyl)purin-2-yl)amino]-3-methylbutanamide, (2-

amino-2-methylpropyl)(6-{[(4-chlorophenyl)methyl]amino }-9-(methylethyl)purin-2-

yl)amine, 3-(2-(bis(2-hydroxyethyl)amino]--6-{[4-chlorophenyl)methyl]amino}purin-9-

yl)butan-2-one, 

2-((6-{[(4-chlorophenyl)methyl]amino }-9-(methylethyl)purin-2-yl)amino ]-3-methylbutan-1-

20 ol, 4:.[( {2-[(2-aminoethyl)amino]-9-(methylethyl)purin--6-

yl}amino )metbyl]benzenesu1fonamide, 2-[(2-hydroxyethyl)(6-{[(4-

methoxyphenyl)methyl]amin.C>}-9-(methylethyl)purin-2-yl)amino]ethan-l-ol, 2-((2-

hydroxyethyl) {9-( methylell>.Yl)-6-[( 4-phenylphenyl)amino ]purin-2-yl}amino )ethan-1-ol, 
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{2-[(2-amino-2-propyl)amino ]-9-(methylethyl)purin-6-yl} [(~hlorophenyl)methyl]amine, 

{2-[(2-aminoethyl)amino ]-9-( methylethyl)pmin-6-yl}[(4-chlorophenyl)methyl]amine, 

{2-[(2-aminopropyl)amino ]-9-( methylethyl)purin-6-yl} [(~chlorophenyl)m.ethyl]amine and 

2-[(2-aminoethyl)(6-{[(4-chlorophenyl)methyl]amino }-9-(methylethyl)purin-2-

s yl)amino ]ethan-1-ol. 

There are some limitations to the scope ofR1, R1', ~ and R,. As mentioned above, 

when R3 is 2-hydroxyethylamino and · ~ is methyl, R1 '-X cannot be amino, 

3-methyl-2-butenylamino, benzylamino, or m-hydroxybenzyl-amino. When R, is 

2-hydroxyethylamino and ~ is isopropyl, Ri • -X cannot be benzylamino, m-

10 hydroxybenzylamino, or 3-methylbutylamino. When R 3 is 2-hydroxyethylamino and R 2 is 

2-hydroxyethyl, R1 • -X cannot be benzylamino. When R3 is 2-propanol-2-methylamino or 

2-dimethylaminoethylamino and~ is methyl, Ri • -X cannot be benzylamino. 

The following are definitions for certain terms used herein. 

''Halo" or "Halogen" - alone or in combination means all halogens, that is, cbloro (Cl). 

15 fluoro (F). bromo (Br), iodo (I). 

''Hydroxyl" refers to the group -OH. 

"Thiol'' or "mercapto" refers to the group -SH. 

"Alkyl" - alone or in combination means an alkane-derived radical containing from 1 to 

20, preferably 1 to 15, carbon atoms (unless specifically defined). It is a straight chain alkyl, 

20 branched alkyl or cycloalkyl. Preferably, straight or branched alkyl groups containing from 1-

15, more preferably 1 to 8, even more preferably 1-6, yet more preferably 1-4 and most 

preferably 1-2. carbon atoms, such as methyl, ethyl, propyl, isopropyl, butyl, t-butyl and the 

like. The term "lower alkyl'' is used herein to descnoe the straight chain alkyl groups 
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described immediately.~bOv~. Preferably, cycloalk.yl groups are monocyclic, bicyclic or 

trlcyclic rlng systtms!or~:.,, more preferably 3-6, ring members per ring, such as cyclopropyl, 

cyclopentyl, cyc~l, · tidafiiantyl and the like. Alkyl also includes a straight chain or 

branched alkyl groUjJ 'that 'c0ntains or is intenupted by a cycloalkyl portion. The straight 

s chain or branched llkYl~ilf> is attached at any available point to produce a stable compounc:t 

Examples of this itiaiiitTu, bill are not limited to, 4-(isopropyl)-cyclohexylethyl or 2-methyl­

cyclopropylpentyl. Amb~ted alkyl is a straight chain alkyl, branched alkyl, or cycloalkyl 

group defined previi>ti!iy, 'independently substituted with 1 to 3 groups or substituents of halo, 

hydroxy, alkoxy, alkyltbio, alkylsulfinyl, alkylsulfonyl, acyloxy, aryloxy, heteroaryloxy, 

to amino optionallymdilb:.'or'lli..:SUbstituted with alkyl, aryl or heteroaryl groups, amidino, urea 

optionally substitut&i With ilkyl, aryl, heteroaryl or heterocyclyl groups, aminosulfonyl 

. ! .,.. .,. I •., ,.i.~ 

optionally N-mono-·nr N,N'".:ai-substituted with alkyl, aryl or heteroaryl groups, 

alkylsulfonylamino, :i!ij.t~fonylamino, heteroarylsulfonylamino, alkylcarbonylamino, 

arylcarbonylamino, ~~atYtcarbonylamino, or the like. 

15 "Alk:enyl" - alotie'hr in' i:&nbination means a straight, branched, or cyclic hydrocarbon 

containing 2-20, pref~bly 2~ 17, more preferably 2-10, even more preferably 2-8, most 

preferably 2-4, caib8nlloliik 'and at least one, preferably 1-3, more preferably 1-2, most 

preferably one, carbbn..to d~n double bond. In the case of a cycloalkyl group, conjugation 

of more than one carbon to ~arbon double bond is not such as to confer aromaticity to the ring. 

20 Carbon to carbon Cib\fibte'futids may be either contained within a cycloalkyl portion, with the 

exception of cyclopropy~ ·'fit Within a straight chain or branched portion. Examples of alkenyl 

groups include ethetlyl,;p'i&Penyl, isopi'openyl, butenyl, cyclohexeny1, cyclohexenylaJk.yl and 

the like. A substitttfo(tanafk\71 is the straight chain alk:enyl, branched allcenyl or cycloalkenyl 
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group defined previously, independently substituted with 1 to 3 groups or substituents of halo, 

hydroxy, alkoxy, alkylthio, alkylsulfinyl, alkylsulfonyl, acyloxy, aryloxy, heteroaryloxy, 

amino optionally mono- or di-substituted with alkyl, aryl or heteroaryl groups, amidino, urea 

optionally substituted with alkyl, aryl, heteroaryl or heterocyclyl groups, aminosulfonyl 

5 optionally N-mono- or N,N-di-substituted with alkyl, aryl or heteroaryl groups, 

alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino, alkylcarbonylamino, 

arylcarbonylamino, heteroarylcarbonylamino; carboxy, alkoxycarbonyl, aryloxycarbonyl, 

heteroaryloxycarbonyl, or the like attached at any available point to produce a stable 

compound. 

10 •£Alkynyl'' - alone or in combination means a straight or branched hydrocarbon containing 

2-20, preferably 2-17, more preferably 2-10, even more preferably 2-8, most preferably 2-4, 

carbon atoms containing at least one, preferably one, carbon to carbon triple bond. Examples 

of alkynyl groups include ethynyl; propynyl, butynyl and the like. A substituted alkynyl 

refers to the straight chain alkynyl or branched alkenyl defined previously, independently 

· 15 substituted with 1 to 3 groups or substituents of halo, hydroxy, alkoxy, alkylthio, 

alkylsulfinyl, alkylsulfonyl, acyloxy, aryloxy, heteroaryloxy, amino optionally mono- or di­

substituted with alkyl, aryl or heteroaryl groups, amidino, urea optionally substituted with 

alkyl, aryl, heteroaryl or heterocyclyl groups, aminosulfonyl optionally N-mono- or N,N-di­

substituted with alkyl, aryl or heteroaryl groups, alkylsulfonylamino, arylsulfonylamino, 

20 heteroarylsulfonylamino, alkylcarbonylamino, arylcarbonylamino, heteroarylcarbonylamino, 

or the.like attached at any available point to produce a stable compound. 

"Alkyl alkenyl" refers to a group -R-CR'=CR'" R"", wbere R is lower alkyl, or 

substituted lower alkyl, R', R"', R''"may independently be hydrogen, halogen, lower alkyl, 
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substituted lower a1k}'l, acyl, aryl, substituted aryl, hetaryl, or substituted hetaryl as defined 

below. 

"Alkyl alk.1nyl,, refel'S to a groups -RC-=CR' where R is lower alkyl or substituted 

lower alkyl, R' is hYdfogen, lower alkyl, substituted lower alkyl, acyl, aryl, substituted aryl, 

5 hetaryl, or substi~ fi~ as defined below. 

"Alkoxy" denotea ;the group -OR, where R is lower alkyl, substituted lower alkyl, acyl, 

aryl, substituted aiyt, 'ara'lkYl, substituted 8ralkyl, heteroalkyl, heteroarylalkyl, cycloatkyl, 

substituted cycloalkyt, 'cyelOheteroalkyl, or substituted eycloheteroalkyl as defined. 

"Alkylthio" denotes the group -SR, -S(O)ll"1_2-R, where R is lower alkyl, substituted 

10 lower alkyl, aryl, sitbstituttd aryl, aralkyl or substituted ara1kyl as defined herein. 

"Acyl" cienOies groups -C(O)R, where R is hydrogen, lower alkyl substituted lower 

alkyl, aryl, substi~ -aeyl slid the like as defined herein. 

"Aryloxy" denotes groups -OAr, where Ar is an aryl, substituted aryl, heteroaryl, or 

substituted heteroaIYt-group 'as defined herein. 

15 "Aminou · dttiotes the group NRR', where R and R' may independently by hydrogen, 

lower alkyl, substitdte<t 1ower alkyl, aryl, substituted aryl, hetaryl, or substituted hetaryl as 

defined herein or acyl. 

"Amido" dendtes 'tb.e group -C(O)NRR'. where R and R' may independently by 

hydrogen, lower alkyl, substituted· lo\Ver alkyl, aryl, substituted ary1, hetaryl, substituted 

20 hetaryl as defined herein. 

''Carboxyt .. ·~s the group ~C(O)OR, where R is hydrogen; lower alkyl, substituted 

lower alkyl, aryl, substitUtec\ ~ hetarYI, and substituted hetaryl as defined herein. 
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"Aryl" - alone or in combination means phenyl or naphthyl optionally carbocyclic. 

fused with a cycloalkyl of preferably 5-7, more preferably 5-6, ring members and/or 

optionally substituted with 1 to 3 groups or substituents of halo, hydroxy, alkoxy, alkylthio, 

alkylsulfinyl, alkylsulfonyl, acyloxy, aryloxy, heteroaryloxy, amino optionally mono- or di-

s substituted with alkyl, aryl or heteroaryl groups, amidino, urea optionally substituted with 

alkyl, aryl. heteroaryl or heterocyclyl groups, aminosulfonyl optionally N-mono- or N,N-di­

substi.tuted with alkyl, aryl or heteroaryl groups, alkylsulfonylamino, arylsulfonylamino, 

heteroarylsulfonylamino, alkylcarbonylamino, arylcarbonylamino, heteroarylcarbonylamino, 

or the like. 

10 "Substituted aryl" refers to aryl optionally substituted with one or more functional 

groups, 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. 

"Heterocycle" refers to a saturated, unsaturated, or aroniatic carbocyclic group having 

15 a single ring (e.g., mmpholinot pyridyl · or furyl) or ·multiple condensed rings (e.g., 

naphthpyridyl, quino:Xalyl, quinolinyl, indolizinyl or benzo[b]thienyl) and having at least one 

hetero atom, such as N, 0 or S, within the ring, which can optionally be unsubstituted or 

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

carboxyl, hydroxyl, aryl, aryloxy, heterocycle, hetaryl, substituted hetaryl, nitro, cyano, thiol, 

20 sulfamido and the like. 

'"Heteroaryl" - alone or in combination means a monocyclic aromatic ring structure 

containing S or 6 ring atoms, or a bicyclic aromatic group having 8 to 10 atoms, containing 

one or more, preferably 1-4, more preferably 1-3, even more preferably 1-2, heteroatoms 
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independently selected.from the group 0, S, and N, and optionally substituted with I to 3 

groups or substituents ofhalo, bydroxy, alkoxy, alkylthio, alk:ylsulfinyl, alkylsulfonyl, 

acyloxy, aryloxy, heteroaryloxy, amino optionally mono- or di-substituted with alkyl, aryl or 

heteroaryl groups, amidino, urea optionally sllbstituted with alkyl, aryl, beteroaryl or 

s heterocyclyl groups, ·8minosu1fonyl optionally N-mono- or N,N-di-substituted with alkyl, aryl 

or heteroaryl groups, atkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino, 

alkylcarbonylamino, mylcarbonylamino, heteroarylcarbonylamino, or the like. Heteroaryl is 

also intended to inclUde oxidiZed S or N, such as sulfinyl, sulfonyl and N-oxide of a tertiary 

ring nitrogen. A carbon or nitrogen atom is the point of attachment of the heteroaryl ring 

, I~ < • 1 . · . 

1 o structure such that a Stable aromatic ring is retained. Examples of heteroaryl groups are 

pyridinyl, pyridazinyl, pyrazinyl, quinazolinyl, purinyl, indolyl, quinolinyl, pyrimidinyl, 

pyrrolyl, oxazolyl, truazolyl, tbienyl, isoxat.olyl, oxathiadiazolyl, isothiazolyl, tetrazolyl, 

imidazolyl, triazinyl, Jhranyl, benzofuryl, itidolyl and the like. A substituted heteroaryl 

contains a substitueilt attached at an available carbon or nitrogen to produce a stable 

IS compo\Uld. 

nHeterocyclyl" - alone or in combination means a non-aromatic cycloalkyl group having 

:from S to 10 atoms "in which from 1 to 3 catbon atoms in the ring are replaced by heteroatoms 

ofO, Sor N, and aie'0ptionally benzo fils~ or fused heteroaryl of 5-6 ring members and/or 

are optionally substiiuted as in the case of cycfoalkyl. Heterocycyl is also intended to include 

20 oxidized S or N, suCh as sulfinyI, sultonyl ind N-Oxide of a tertiary ring nitrogen. The point 

of attachment is at a carbon or nitrogen atom. Ex8mples of heterocyclyl groups are 

tetrahydrofuranyl, ·&Uiye'iropyndinyl, pipetldinyl, pyrrolidinyl, piperazinyl, dihydrobenzofuryl, 
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dihydroindolyl, and the like. A substituted hetercyclyl contains a substitueD.t nitrogen 

attached at an available carbon or nitrogen to produce a stable compound. 

"Substituted beteroaryl" refers to a heterocycle . optionally mono or poly substituted 

with one or more functional groups, e.g., halogen, lower alkyl, lower alkoxy, alkylthio, 

s acetylene, amino, amido, carboxyl, hydroxyl, aryl, aryloxy, heterocycle, substituted 

heterocycle, hetaryl, substituted hetaryl, nitro, cyano, thio4 sulfamido and the like. 

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

substituted lower alkyl group. Aryl groups can optionally b~ unsubstituted or substituted 

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

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

cyano, thiol, sulfamido and the like. · 

''Heteroalkyl" refers to. the group -R-Het where Het is a heterocycle group and R is a 

lower alkyl group. HeteroaJkyl groups can optionally be• unsubstj.tuted or substituted with 

e.g., halogen, lower alkyl, lower. alkoxy, alkylthio, acetylene, amino, amido, c~oxyl, aryl, 

15 · · aryloxy, heterocycle, substituted heterocycle, hetaryl, substituted hetary1, nitro, cyano, thiol, 

sulfamid.o and the like. 

"Heteroarylalkyl" refers to the group -R-HetAr where HetAr is an heteroaryl group 

and R lower alkyl or substituted lower alkyl. Heteroarylalkyl groups can optionally be 

unsubstituted or substituted with, e.g., halogen, lower alkyl, substituted lower alkyl, alkoxy, 

20 alkylthio, acetylene, aryl, aryloxy, heterocycle, substituted. heterocycle, hetaryl, substituted 

hetaryl, nitro, cyano, tbiol, sulfmnido and the like. 

"Cycloalkyl" refers to a divalent cyclic or polycyclic alkyl group containing 3 to 1 S 

carbon atoms. 
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"Substituted 'bjeIOa'lkyl" refers to a cycloalkyl group comprising one or more 

substituents with, ·e:t., 'halogen, lower alkyl, substituted lower alkyl, alkoxy, alkylthio, 

acetylene, aryl, aryli.xy, hderocycle, substituted heterocycle, hetaryl, substituted hetaryl, 

nitro, cyano, thiol, sulfamidO and the like. 

5 ''CycloheterUutifyl" refers to a cycloalkyl group wherein one or more of the ring 

carbon atoms is repllb1'4 Witlra heteroatom (e.g.~ N, 0, Sor P). 

"Substituted ;~ycloheteroalkyl" refers to a cycloheteroalkyl group as herein defined 

which contains otie ·or riloie substituents, such as halogen, lower alkyl, lower alkoxy, 

alkylthio, acetylene, amhio, "amido, carboxyl, hydroxyl, aryl, aryloxy, heterocycle, substituted 

IO heterocycle, hetaryl,~Sttbstitui:d hetaryl, nitro, cyano, thiol, sulfamido and the like. 

"Alkyl cyctb'aikyl" 'denotes the group -R-cycloalkyl where cycloalkyl is a cycloallcyl 

group and R is a lower alkyt or substituted lower alkyl. Cycloalkyl groups can optionally be 

unsubstituted or subStitnted With e.g. halogen, lower alkyl, lower alkoxy, alkylthio, acetylene, 

amino, amido, carboxy4 hydroxyl, aryl, aryloxy, heterocycle, substituted heterocycle, hetaryl, 

15 substituted hetaryl, ltitto, cyano, thiol, sulfiunido and the like. 

"Alkyl cycli>heteroalkyl" denotes the group -R-cycloheteroalkyl where Risa lower 

alkyl or substituted lower alkyl. Cyclobeteroalkyl groups can optionally be unsubstituted or 

substituted with e.g. hilogen, lower alkyl, lower alkoxy, alkyltbio, amino, amido, carboxyl, 

acetylene, hydroxyl, ·aiyl, 'atyloxy, heterocycle, substituted heterocycle, hetaryl, substituted 

20 hetaryl, nitro, cyano, thiol, sulfamido and the like. 

••Pharmacologically acceptable salt" - a salt prepared by conventional means, and are 

well known by those skilled in the art. The "pharmacologically acceptable salts" include 

basic salts of inorganic and organic acids, including but not limited to hydrochloric acid, 
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hydrobromic acid,. sulphuric acid,· phosphoric acid, metbanesulphonic acid, ethanesulfonic 

acid, malic aci~. acetic aeid, oxalic acid, tartaric acid, citric ~d, lactic acid, :fumaric acid, 

succinic acid, maleic acid, salicylic acid, benzoic acid, phenylacetic acid, mandelic acid and 

the like. When compounds of formula I-ID include an acidic function such as a carboxy 

s group, then suitable pharmaceutically acceptable cation pairs for the carboxy group are well 

known to those skilled in the art and include alkaline, alkaline earth, ammonium, quaternary 

ammonium cations and the like~ For additional examples of the types of compounds that are 

''pharmacologically acceptable salts:' see Berge et al, J. Phann.Sci. 66, 1 (1977). 

If the final 2,6~9;.trisubstituted purine compound of this. invention contains a basic 

10 group, then an acid addition salt of the composition may be prepared. Acid addition salts of 

the compollllds of tills invention are prepared in a standard manner in a suitable solvent from 

the parent compound and an· excess of acid, sue~ as, but not limited to, hydrochloric, 

hydrobromic, sulfuric, phosphoric, acetic, maleic, ·succinic, citric or methanesulfonic. The 

hydrochloric salt form is especially useful. 

15 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+2 and 

NHt Certain of the compounds form inner salts or zwitterions which are also 

20 acceptable. 
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The compouifd's 'of this invention are useful in inhibiting cell proliferation in mammals 

including h~. TJti: 2~6,9-trisubstituted purines are useful in for example in treating 

autoimmune diseaae\, e.}. rlieUmatoid arthritis, lupus, type I diabetes, multiple sclerosis, 

cancer, cardiovascular ~e such as restenosis following balloon angioplasty and 

s atherectomy, restenio•iS :fol'towing vascular modifying surgical procedures, host vs graft 

disease, gout, polycyi~tle 'kidney disease and other proliferative diseases whose pathogenesis 

involves abnormal cell J;roliferation. In particular, the compositions of this invention are 

useful in treating ·c~ 'fucluding cancers including lymphoyd neoplasm, cancer of the 

colon, breast cancer, ovarran cancer, pancreatic cancer, and cancers derived of endotherical 

10 cells. 

The method.of treafifum.t c0mprises the administration parenterally, and orally, of an 

effective quantity of'the (}hosen compound of this invention, preferably dispersed in a 

pharmaceutical cairier. Th.iiapeutically useful amounts of the composition of this invention 

will generally range :ftOiit 'iibout 0.01 to about 100 m~ but will be readily determined 

15 by one skilled in tlie~lit-dejJendingupon the route of administration, and the age and condition 

of the patient. Therapetitfc&lly useful amounts of the composition of this invention may be 

administered from 'cine to ten times daily or more for acute or chronic disease. No 

unacceptable toxioolo~eai effects are expected when compounds of the invention are 

administered in aCcordance ·with the present invention. 

20 The compounds of this invention are also useful as antiintlammatory and a:ntifungal 

agents. As such, tlie 'oo:nipositions of this invention are useful for treating antiintlammatory 

and fungal infecticltiS in lnfulanst animals, ind fungal infections in plants. 

Phannacelitical ·compositions ititluding the compounds of this invention, and/or 
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derivatives thereo~ may be foimulat.ed as solutions or. lyophilized powders for parenteral 

administration. Powders may be reconstituted by addition of a suitable diluent or other 

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. 

s Examples of SUitable diluents are normal isotonic saline solution, standard 5% dextrose in 

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

suitable for_parenteral administration, but may also be used for oral administration. 

It may be desirable to add excipients such as polyvinylpyrrolidinone, gelatin, 

hydroxycellulose, acaia, polyethylene glycol, mannitol, sodium chloride, sodium citrate or 

10 any other excipient known to one of skill in the art to phamiaceutical compositions including 

compounds of this invention. Alternatively, the pharmaceutical compounds may be 

encapsulated, tableted or prepared in an emulsion or syrup for oral administration. 

Pharmaceutically acceptable solid or liquid carriers may be added to enhance or stabilize 

the composition, or to &cilitate preparation of the composition. Liquid carriers include, but 

15 are not limited to syrup, peanut oil, olive oil. glycerin, saline, alcohols and water. Solid 

carriers include, but are not limited to, starch, lactose, 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, 

20 will be between about 20 mg to about 1 gram per dosage unit. 

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 fonns. When a liquid carrier is used, 
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the preparation will be in the :fonn of a syrup, elixir, emulsion or an aqueous or 

nori.:aqueous suspensitin. ·such a liquid fonnulation may be administered directly or filled 

into a soft gelatin c31iiUle. 

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

s intended to in no wkylimitlhe scope of this invention, but are provided to show how 

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

temperatures are in degrees Centigrade. RT indicates room temperature. 
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EXAMPLEl 

The compounds of this invention are prepared by conventional methods of organic 

chemistry. The reaction sequence outlined in the synthesis scheme below is a general method 

useful for the synthesis of compounds of this invention. 2,6-dichloropurine is dissolved in 

s butanol and the appropriate R1 amine is added. After heating for several hours, the reaction 

mixture is cooled, and the compound 1 is obtained. To compound 1, is added, sodium 

hydride followed by~. and compound 2 is isolated. To compound 2, R3 is added in solution 

with N-methylpyrrolidinone. The mixture is heated for an appropriate period followed by 

purification leading to the desired compomd. 

. . 

butanol, A 

Ra,A 

N-methylpyrrolldlnone 

3 2 

10 The following compound was prepared according to the method above. 

Preparation of 2-chloro-6-(4-methoxybenzyhunlno) purine (1). 

The 2,6-dichloropurine (4.06 g, 21.5 mmol) was suspended in n-butanol (150 ml) and 

the 4-methoxybenzylamine was added (3.4 ml, 26 mm.ol). The solution tmned clear and then 

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

ts n-butanol was evaporated followed by suspension of the residue in water and diethyl ether 



.. -~ ...... 

W000/44750 PCJ'JUS00/01407 

29 

mixture. A solution of 2N NaOH (1.3ml, 26 mmol) was added and the solution stirred for 10 

min before filtration. The filtered precipitate was washed with water and a small portion of 

ether and then dried under vacuum. The residual liquor was left overnight and more crystals 

were collected the next day and washed with diethyl ether. 

s Preparation of 2-claloro-6-(4-methoxybenzylamino)-9-isopropylpurlne {l) 

2-chloro-6-(4-metboxybenzylamino) purine was suspended in dry DMF (5 ml) and 

treated with sodium hydride, 60% dispersion (82 m& 2.06 mmol). The suspension was 

stirred for 30 min over which time it became a clear yellow/green solution. 2-Iodopropane 

(0.280 mL, 1. 7 eq.) was added over 5 min and the resultant solution still'ed for 2 days. Water 

to was added and the solution and extracted with ethyl acetate. The organic layer was 

evaporated to give the product isopropyl purine. 

Preparation of 2-diethoolamino-6-(4-methoxybenzylamino)-9-lsopropylpurine, 

(3). 

The purine (1.6Sg, 4.98 mmol) was dissolved in DMSO (12 mL) and diethanolamine 

1s (4 mL) and then heated at 140°C for 2-3 days and then at I60°C for I 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 3o/o methanol in ethyl 

acetate to give the product. 1H-NMR(~ CDC13): 7.29(br s lH), 7.2S(d, 2H), 6.94(br s. lH), 

20 6.83(d. 2H), 5.43(br s.<2H), 4.63(br s. 2H), 4.53(m lll), 3.86(t. 4H), 3.76(m. 7H), l.47(d 

6H). 

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

synthesis method set forth in this Example. 
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TABLEl 
Comuounds Preoared By The Method o fE I 1 :x:amue 

RiX R, Rs 

{4-methoxyphenyl)methylamino 3-cyanopropyl Cl 
{4-methoxyphenyl)methylamino 

3-cbloropropyl Cl 
(4-methoxyphenyl)methylamino benzyl Cl 
(4-methoxyphenyl)methylamino {4-methylcarboxyphenyl)methyl Cl 
(4-methoxyphenyl)methylamino 

2-(N-phtyhaloyl)ethyl Cl 
(4-methoxyphenyl)mcthylamino 

isopropyl Etbanolamine 
(4-methoxyphenyl)methylamino isopropyl Diethanolamine 
(4-methoxyphenyl)methylamino 

3-methylbutyl Cl 
(4-methoxyphenyl)mcthylamino 2-methylbutyl Cl 
(4-metboxyphenyl)methylamino cyclopentyl Cl 
(4-methoxyphenyl)methylamino 

(3-nitrophenyl)methyl Cl 
(4-methoxyphenyl)methylamino 

( 4-nitrophenyl)methyl Cl 
(4-methoxyphenyl)methylamino ethyl Cl 
(4-methoxyphenyl)methylamino 

propyl Cl 
(4-methoxyphenyl)methylamino 

(3-~lphenyl)methyl Cl 
( 4-methoxyphenyl}methylamino ( 4-methylphenyl)methyl Cl 

.. heptylamino . .. 
H Cl 

· N-benzyl-N-hydroxylamino H Cl 

propylamino H Cl 

noradamantylamino H Cl 

cyclobutylamino H Cl 

3-methoxypmpylamino H Cl 

2-methoxyethylamino H Cl 

cyclopentylamino H Cl 

1-hydroxy-2-methyl-2- H Cl 
propylamino 

(N-l-benzylpiperidinyl)-4-amino H Cl 

heptylamino Methyl Cl 
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R.iX Rz· B, 

N-benzyl-N-hydrol(flamino Methyl Cl 

pmpjlamino Methyl Cl. 

noradamantylamino Methyl Cl 

cyclobutylamino Methyl Cl 

3-methoxypxopyJamino Methyl Cl 

2-methoxyetb.ylamino Methyl Cl 

cyclopentylamino Methyl Cl 

1-hydroxy-2-metbyl-2- Methyl Cl 
propylamino 

(N-1-benzylpiperidiny1)4amino Methyl Cl 

(2,4- Methyl Cl 
dimethoxyphenyl)methylamino 

(2-methoxyphenyl)tnethylamino H Cl 

(2-peyidinyl)methylamino H Cl 

(3,4-dimethoxypheayl}ethylamino H Cl 

(3-pyridinyl)methylamino H Cl 

(4-pyridinyl)methylamino H Cl 

6-hydroxy-1-hexylamino H Cl 

phenetb.ylamino H Cl 

(2-bemothiazolyl)amjno H Cl 

(2,4- H Cl 
dimctboxyphenyl):methyalmino 

(2-methoxyphenyl)metbylamino Methyl Cl 

(2-pyridinyl)methylamino Methyl Cl 

(3,4-dimethoxyphenyl)ethylamino Methyl Cl 
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Ri-X ' R, 

(4-mcthoxyphenyl)methylamino Methyl Cl 

(3-pyridinyl)methylamino isop!Opyl 2-aminoethylamino 

' r" -. . H Cl 

1-hydroxy-6-hexylamino H Cl 

phenetbylamino H Cl 

(2-benzotbiazolyl)amino H Cl 

(4-methoxyphcnyl)methylamino H Cl 

3-phenyl-1-propylamino isopropyl 3-hydroxypynolidino 

(2-indanyl)amino H Cl 

(4-methoxyphenyl)ethylamino H Cl 

(4-nitrophenyl)methylamino H Cl 

(2,6-difluorophenyl)methylamino H Cl 

3-phenyl-1-propylamino · H Cl 

(2-indanyl)amino Methyl Cl 

( 4-methoxyphenyl)ethylamino. Methyl Cl 

( 4-nitrophenyl)mcthylamino Methyl Cl 

(2,6-difluorophenyl)methylamino Methyl Cl 

cy<:lopropyhnethylamino Methyl Cl 

4-(1,2-methylenedioxyphenyl) H Cl 
methylamino 

(4- H Cl 
aminosulfonylphenyl}methylamino 

(cyclohexanol)-1-methylamino H Cl 

(2-benzimidazoly)mcthyJamino H Cl 

cyclohexy1methylamino H Cl 

(4-methoxypbenyl)methylamino H Cl 
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:a. .. x.. ... ··. ""-'••". ····· . Rs ~ 

(4--mcthoxypbenyl)mefhylamino isopropyl (2-hytlrox.y-1-
hydroxymethyl)ethylamino 

cyclopropybncthylamino isopxopyl 3--amino-2-hydroxypropylamino 

4--(1,2-inethyieb.e- Methyl Cl 
dioxyphenyl)metbJJamino 

(4-aminosulfonyl- Methyl Cl 
phenyl)methylamino 

( cyclohexanol)-1-methylamino Methyl Cl 

(2-benzimidazolyl)methylamino. Methyl Cl 

cyclohexylmethylamino Methyl Cl 

(3-pyridinyl}methylamino Methyl Cl 

( 4-pyridinyl)methylamino. 2-methylpropyl Cl 

6-hyc1roxyht.ltJiQDmo cyclopentyl Cl 

phenethylamino propyl Cl 

(2-benzothiazolyl)amino ethyl Cl 

3..phcnyl-1-piop.ylamillo isopropyl Cl 

(2-indanyl)amino 2-methylpropyl Cl 

2-(4-methoxyphenyl)ethylamino cyclopentyl Cl 

( 4-nitroph.enyl)m.cthylamino propyl Cl 

(2,6-difluorophenyJ)mcthylamino ethyl Cl 

(4--mcthoxyphenyl)meChy'lamino isopropyl Cl 

3-pb.enyl-l·ptopylamino isopropyl 4-hydroxypiperidino 

(2-indanyl)amino H Cl 

2-(4-methoxyphcmyl)ethylamino H Cl 

(4-nit.rophenyl)mcthylamimo H Cl 

(2.~difluorophenyl)melhylamhro H Cl 
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Ri-X Rs Rs 

( 4-methoxyphenyl)Diethylamino a Cl 

(4-methoxyphenyl)methylamino isopropyl 
N-(2-cyanoetbyl)-N-bcmzy1amino 

3-phyenyl-1-propylamino isopropyl 1-(R,S)-hydroxymethyl-3-
methylbutylamino 

(2-indanyl)amino isopropyl Cl 

2-(4-Methoxyphenyl)ethylamino. isopropyl Cl 

(4-nitrophenyl)methylamino isopropyl Cl 

(2,6-difluorophenyl)methylamino isopropyl Cl 

(4-methoxyphenyl)methylamino isopropyl Cl 

(4-mcthoxyphenyl)methy1amino isopropyl Piperidino 

(4-metboxypheoyl)methylamino isopropyl 3-hydroxypiperidino 

3-phenyl-1-propylamino isopropyl 1-(S)-hydroxymethyl-2-(4'-
imidazolyl)ethylamino 

(2-indanyl)amino isopropyl diethanolamino 

(4-methyoxyphenyl)methylamino isopropyl dietlumolamino 

(4-methyoxyphenyl)methylamino isopropyl 2-(S)-hydroxymethylpynolidino 

( 4-methyoxyphcnyl)methylmDDo isopropyl diethano1amino 

(4-methyoxyphcnyl)methylamino · bcmzyl mmpholino 

( 4-methyoxyphenyl)metb.ylamino 3-methylbutyl diethanolamino 

{4-methyoxyphenyl)methy1amino 2-methylbutyl diethanolamino 

{4-metbyoxyphenyl)methy1amino cyclopentyl diethanolamino 

(4-methyoxyphenyl)methylamino (3-nittopheoyl)methylamino diethanolamino 

(4-methyoxyphenyl)methylamino (4-nitrophenyl)methylamino ilietbanolamino 

(4-methyoxyphenyl)methylamino ethyl dietbanolamino 

(4-methyox.yphenyl)methylamino propyl dietbanolamino 

(4-methyoxyphenyl)methylamino (3-metb.ylphenyl)methylamino diethanolamino 

heptylamino (4-methylphenyl)methylamino diethanolamino 
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R1-X ~ R, 

N-benz.yl-N.hydmxyamino Methyl diethanolamino 

. propylamino Methyl dietbanolammo 

noradamantylamino Methyl dietb•nolamino 

cyclobutyJamino Methyl dietbanolamino 

3·mcthoxypxop.y.lamino Methyl dietlaanolamino 

2-m.ethoxyethylamino Methyl c1iethanoJaminO 

oyclopentylamino Methyl dietbanoJainino 

1-hy~xy-2-mc:thyl-2- Methyl diethanolamino 
propylamino 

4-(1-benzylpiperidinyl)amino Methyl diethaa.olamino 

(4-methoxyphenyl)lilethylamino Methyl dietbanolamino 

(4-methoxyphcnyl}riiethylamino isopropyl diethanolamino 

(Z,4-dim.ethoxy-phenyl) isopmpyl 3-hydroxypyrroliclino . 
metbylamino 

(2-methoxyphcnyl)lilcthylamino Methyl 2·(3'indolyl)eth:Vramino 

(2-pyrldinyl)methytamiiio Methyl dietbanolamino 

2-(3,4-., Methyl dietbanolamino 
dimethoxyphenyl)eth.ylamino 

(3-pyrldinyl)methylamino Methyl diethanolamino 

(4-pyridinyl)mefhylamino , Methyl dietbanolamino 

6-hydroxy-1-Jiexyramuio . Methyl clietbanolamino 

phenethyJmdnO Methyl dictbanolamino 

(2-bcDzotbiazolyl)imino Methyl dietbanolamino 

3-phenyl-1-propylamino Methyl dietbanolamino 

(2-indanyl)ainino Methyl diethanolamino 

2-(4-methoxyphcnyl)etbylamino Methyl diethanolamino 

(4-Ditrophenyl)methylamino Methyl diethanoJamino 

(2,6-difluoropbenyl)methylamino Methyl dietbanoJamino 
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Rt-X Ri R, 

cyclopropylmethylamino Methyl diethanolamino 

4-(l,2-methylenedioxy- Methyl diethanolamino 
phenyl)methylBmino 

( 4-aminosulfonylphcnyl)- Methyl dietbanolamino 
methylamino 

( cyclohexanol)-1-methylamino Methyl dietbaliolamino 

(2-benzimidazolyl)mcthylamino Methyl diethanolamino 

cyclohexylmethylamino Methyl dietbanOlainino 

(3-pyridyl)methylamino Methyl diethanolamino 

(4-pyridyl)methylamino 
2-methylpropyl dietbanOlamino 

6-hydroxy-1-hexylamino cyclopentyl diethanolamino 

2-phenethylamino propyl diethanolamino 
(2-bcnmthiazolyl)amino ethyl diethanolamino 

3~phenyl- l-propylamino. isopropyl dicthanolamino 

(2-indanyl)amfuo 2-methylpropyl diethanolamino 

2-(4-metbi>xyphenyl)ethylamino · cyclopmityl diethanolamino 

(4-nitrophenyl)methylamino propyl. dicthinolamino 

(2,6-difluorophenyl~lamino ethyl dietbanolamino 

( 4-mcthyoxyphenyl)methylamino . I 1Sop1'opy diethanolamino 

(4-methyoxyphenyl)methylamino isopropyl 1-hydrox.ymethylcyclopentylamino 

(4-methyoxyphenyl}methylamino isopropyl 2-(R,S)-hydroxymethylpiperidino 

cyclopropylmethylamino isopropyl 2,3-dihydroxy-1-propylamino 

4-(1,2-methylencdioxyphenyl) isopropyl Cl 
methylamino 

( 4-aminosulfonylphenyl) isopropyl Cl 
methylamino 

( cyclohexanol}-1-methylamino isopropyl Cl 
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- , ____ .B..-x._._ ·-·· . - R, Rs 

(2-beimmida.oi.Ylfiiiuno isopropyl Cl 

cyclohmtyJmethYtamino isOpropyl Cl 

3-phenyl-l-propyimDiiio isopropyl Cl 

cyclopropylmefhylamino cyclopentyl Cl 

4-(1,2-methylenedioxyphenyJ) isopropyl dietbanolamino 
methylamino 

( 4-methoxyphenyl)methylamino ~propyl dietbanolamino 

( 4-mcthoxyphenyl)methylamino isopropyl diisopropylamino 

( 4-methoxyphenyl)methylamino isopropyl (trans-2-hydroxyeyclohexyl)amino 

(4-methoxyphenyl)methylamino isopropyl 2(R)-(1-hydroxy-3-
phenyl)propylantino 

( 4-methoxyphenyl)methylamino isopropyl 5-(8)-(2,2-dimetbyl-4(8)-
phenyldioxalanyl)amino . 

( 4-methoxyp.henyl)inethylamino isopropyl 3-(N-1-imidazolyl}propylamino 

( 4-methoxyphenyl)methylamino isopmpyl 
4-hydroxyl-4-phenylpiperidino 

( 4-methoxyphenyl)methylamino isopropyl (2-benzylthio-1-
hydroxymcthyl)cthylamino 

(4-methoxyphenyl)methylamino isopropyl N-rnethyl-N-(2-hydrox.y-~3,4-
dibydroxyphenyl)ethyl)ammo 

(4-methoxyphenyl)methylamino isopropyl diallylamino 

(4-methoxyphenyl)methylamino isopropyl Piperazino 

(4-methoxyphenyl)mcthylamino isopropyl (+/-)N-methyl-N-(2-hydroxy-2-
phenyletbyl)amino 

( 4-methoxyphenyl)methylamino isopropyl (S)-(+)-2-
(anilinomethyl)pyrrolidino 

(4-methoxyphenyl)methylamino isopropyl (+/-)N-(2-propenyl)-N-2-( 4-
hydroxy-2-methylpeni;yl)amino 

( 4-methoxyphenyl)methylamino isopropyl N-(2-hydroxyethyl)-N-(3-
hydroxypropyl)amino 
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R.'-X R2 R3 

{4-methoxypheiiyl)methylamino isopropyl Di.-N-1-(2-hydroxy-2-
methylpentyl)amino 

(4-methoxyphenyl)metbylamino isopropyl Di-N-2-(3-hydroxybutyl)amino 
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Examplel 

This example describes a method for preparing compounds of this invention according 

to the following gene.ia!· syn.thesis scheme: 

m 
H Ethanol, Reflvx 

. .-f1~ R3H ~~ 
R:LNX~ NMP, 140 °c c,JlrtlttR 

R2 2 

5 Preparation of {2-chloropurin-6-yl}[(-khlorophenyl)methyl)amine: 

To a suspension of 15 g (0.0794 mol) of 2,6-dichloropurine in 250 mL of absolute ethanol 

was added 12.7 mL (0.0873 mol) of triethylamine and 10.62 mL (0.0873 mol) of 4-

chlorobenzylamine. The mixture was refluxed at 80 °C for 16h (the formation of creamy 

white precipitate was observed). The reaction mixture was cooled and the precipitated 

JO product was removed by filtration. The precipitate was washed with ethanol (350 mL) and 

dried in high vacuum tbr24h. Product was characterized by 1H-NMR. 

Preparation of {2-chtoro..9.{methylethyi)purln-6-yl}(-kblorophenyl)methyl]amine: 

To a solution of 6 g (0.020-mol) of 2-cbloro-6-(4-chlorophenyl)methylaminopurine in 41 mL 

of anhydrous DMF was added S.64 g (0.041mol) anhydrous. potassl.um carbonate and 3.41 

15 mL,(0.035 mol of 2~iOdifP?Opmie} and stirred at room temperature for 16h. To the mixture 

500 mL of water was add~ and stirred for lh. The precipitate was filtered, washed with 
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water (350 mL). and dried in vacuum oven at SO °C for 16h. The product was obtained as an 

off white solid ~d characteriz.ed by 1H-NMR. 

Preparation of {2-[(2-aminoethyl)amino)-9-(methyletbyl)purin-6-yl}((4-
cbloropbenyl)methyl]amine: 

To a solution of 3.36 g (0.01 mol) of {2-chloro-9-(methylethyl)purin-6-yl}[4-

chlorophenyl)methyl]amine in 13 mL of anhy. l-methyl-2-pyrrolidinone was added 4.68 mL 

(0.70 mol) of 2-aminoethylamine and the ~was heated at 140 °C for 24h. The 

compound was subjected to variable gradient chromatography on silica gel with 

10· dichloromethane/methanol mixtures and yielded 1-methyl-2-pyrrolidinone. The mixture was 

dissolved in dichloromethane and extracted with water (520 mL). The organic layer wa8 dried 

over anhydrous. Sodium sulfate and evaporated to an off white solid. The product was 

·characterized by 1H-NMR and purity checked by RP-HPLC {YMC C-18 column; 50X4.4 

mm; S:-5 120 A0 0.1% TFA-water/ O.lo/o TFA-acetonitrile). 

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

the general synthesis method set forth in this Example. In Table 2, MS =Mass Spectrum and 

MH+ = mass of parent molecular ion plus one hydrogen atom. 

TABLE2 
COMPOUNDS PREPARED BY METHOD OF EXAMPLE 2 

20 
MS + 

1 340 
I 439 
l 394 
l 385 

ls I 340 
Isopropyl 458 

l 394 
Isopropyl 437 

lsopmpyl Diethanolamino 507 

lsopropyl 2-Aminoetb.ylamino 462 
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1t.X -· R. R. MSIMR+l 
{~~-]ijs. Jsopropyl 1-Hydroxymcthyl-Z.. 505 

· • henvltt-.fhvJaminO· mcfhvhln>Dvtamino 
3-· 0.methvtammo - I 1-lf • .• 1ethvlamino 375 
Cl-Trlfluoromethvl- • - - timino Isonmnvl 1-Hydmxvmethvlctb.vlamino 409 
(4-Chloro-3-tritlnmomettlyl- IsoprOpyl 1-Hydmxymethylethyhunino 443 
uhen.vl\methvlamioo 
(3-Chl 

. l .. ... ~ .. 
Isonmnvl 2-H • lamino 361 

(2-1i ·- . . .. .• iamDiO - 1 2-Hvdroxvethvlamino 395 
(4-Chlor~3-trii1.uorornelhYl- Isopropyl Z..Hydroxyethylamino 429 
l>henYDmethvlamino 
(3-Chlorophenyl)methylaDmio Isopropyl (lR,28)-2-Hydroxy-1- 451 

. - methvl-2-nhenvlcthvhnnino 
(2-CblomohenvflmcthvJamino - I Dicthanolamino 450 
(2_s..1·- - })methvJamino - 1 Dir:tbano1amino 407 
Cl-Naohtbyl 

. . - 1 Dietbanolamino 421 .. 
<.2-· 1 .. ~ . ~ 1 2-AminOethvlamillo 360 
'2..S-Difluorot>henvl 

~ ... . )sDDMnvl 2-Aminaethvlamino 362 
Cl-NanhthvllmethvlmDUio .. 1 2-AminoethvJamino 376 
(2-ChJorophe.nyl)methylaiillno Isopropyl 1-Hydmxymethyl-2- 403 

methvlethvlamino 
(2,S-Ditluorophenyl)methylamino lsopropyl 1-Hydroxymethyl-2- 405 

.. inethvlethvlamino 
(1-Naphthyl)methylamiiiO Isopropyl 1"'.Hydroxymedl,yJ..2- 419 

methvlcthvlamino 
3-Medlvhlhenv1'mefhVIamino - 1 2•.A . 

lamino 354 
(2--ChJ.o 

. - . - I. 2-Aminonmmrlamiao 374 0 

3-Cbloroohenyl 
. ~ ... 

lsnnmftw 2-Aminonmnvlamino 374 ·-0 

~.S-Difluoronhenvlhne fivlamino - . 2-: tamino 376 '" 

1-Nanhthvl'tmefhvlami:no - I 2-A lamino 390 
(2-Chloro-:S- lsopropyl I>iethanolamino 473 ·- - • henvtmn;thvlamino 
{3-Cblorophenyl)methytaDliDo Isopropyl l-Hydroxymethyl-2· 403 

methv1nrnnvlamino 
(2-Trifhioromethylpheiiyl)inethylamino lsopropyl l-Hydroxymethyl-2- 437 

methvloronvlamin.o 
(3-Methylphenyl)methylamin.o lsopropyl 2-(2-Hydroxycthylamino )- 384 

cthylamino 
(2-Chlorophenyl}methylatnino Isopropyl 2-(2-HydroxyethyJamino )- 404 

ethvlamino 
(3-Cblorophenyl)mcthytamino Isopmpyl· 2-(Z..Hydroxyethylamino )- 404 

cthyJamino 
{2,S-Difluorophenyl)methylamiuo Isopropyl 2-(2-Hydroxyethylamino )- 406 

ethv'lan.inn 

(1-Naphthyl)methylamino bopzopyl 2-(2-Hydroxyethylamino)- 420 
ethvlammo 

(3,S-Bistritluoromethyl- JSopropyl 2-(2-Hydroxyethylamino )- 506 
nhenyl\methvJamino ethVlamino 
( 4-Isopropylphenyl)me1hy1amino JSopropyl 2-(2-Hydroxyethylamino)- 412 

ethvJamino 
(2-Trifluorometbylphenyl)methy:lamino Jsopmpyl 2-(2-Hydroxyethylamino)- 438 

ethvlamino 
(4-Methylphenyl)methyW:nino Isopropyl z..(2-Hydmxyethylamino)- 384 

ethvlamino 
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R.X R.. R. MSIMR+) 

(4-Chloro-3- lsopropyl 2-(2-Hydroxyethylamino )- 472 

triflumomethvluhenvl\methvlamino eth\rlamiJio 
(2-Chloro-S- _lsoprOpyl 2-(2-HydroXyethylamino)- 472 
trifluoromethvlohenvl\methvlamino · ethvlamino 

(3,S-Dicblorophenyl)medtylamino Isopropyl 2-(2-HyclroXyethylamino)- . 438 
ethylamiilo 

(lR)-(4-Methylphenyl)ethylamino Isopropyl 2-(2-HydtoXyethylamino)- 398 
· ethvlamino 

(lR)-(2-Naphthyl)ethylamino Isopropyl 2-(2-Hydroxyethylamino)- 434 
·ethvlimino 

(2,4-Dichloro-6- lsopropyl 2-(2-Hydroxyethylamino )- 452 

methvluhenvl\ml'!tbvlamino ethvlamino 

(4-Trifluorometbylphenyl)methylamino Isopropyl 2-(2-Hydroxyethylamino)· 438 
· ethvlamino 

(3-M .. 1'\methvlamino T 1 .12Sl~nvrmlomethvlamino 
.. 380 

(2-Chlo ·. · llmethvlamino 
T l 12S' • lalDino 400 

n --· henvl\methvlamino Isomonvl 2S\-nvrmlomethvlamino 400 

l2.S-DiO.uoroohenvl'\methVlamino lsimmnVl 2S\..nvrmtomediv18mino 402 

Cl-Naphdiyllmethvlamino Isnrmmvl 2S\..nvrmlomethvlamino 416 

(3,S-Bistrifluoromethyl- Isopropyl (2S)-pyrrolomethy1amino 502 

nhenvllmethvJamino 
(4-ls .. l\methvlliminO - I 2S\..mmolometh •. 408 
(2-Trifluoromethvlnhenvl)methvlamino lsnnrnnvl (28\..nvrmlomethvlamino 434 
l4-Methvlnhenvl)methvlamino lsnnrnnvl (28\..nvrmlomethvlamino 380 

(4-Chloro-3- Isopropyl .· (2S)-pyrrolomethylamino 468 
trifluoromethvlnhenvl\methvlamino 
(2-Cbloro-5- lsopropyl (2S)-pyirolomethylamino 468 
trifluoromethvlnhenvl'\methvlamino 
C3.S-Dic 

. llml'!thvlamino lsnnmnvl (2S\..nvrrol0meihvlamino 434 
ClR)-(4-Methvlnhl!llv}\etbvlamino lsnnrnnvl · (28\..nvrrolomethvlamino · 394 
(lR)-(2-Nanhthvl)ethvl.amiilo Isnrirnnirl (2Sl-nvrrnlomethvlamino 430 

: (2,4-Dichloro-6- Isopropyl (28)-pyrrolomethylamino 448 

meth - l'\methylamino 
(4-Trifhl.OrO. . -toethylamino •·· I 1 l2Sl-nvrrolomethvlamino · 434 

(3-Methylphenyl)methylamino Isopropyl 2-Hy~xy.;l-(S)- 355 
methylethvlamino 

(2-Chlorophenyl)methylamino Isopropyl 2-Hydroxy-1-(S)- 375 
methvlethvlamino 

(2,S-DiO.uorophenyl)methylamino Isopropyl 2-Hydroxy.;l-(S)· 377 
methvlethvlamino 

( 1-Naphthyl)methylanaino lsopropyl 2-Hydroxy~ 1-(S)- 391 
methVlethvlamino 

(3,5-Bistrifluoromethyl- Isopropyl 2-Hy~y;.1-(S)- 477 
ohcnvl\methvlamino methvlethvlamino 
(4-lsopropylphenyl)methylamino Isopropyl 2-Hydroxy::-1-(S)- 383 

methvletb: • . 
(4-Methylphenyl)methylamino Isopropyl 2-Hycfroxy::"l-(S)- 355 

methvlethvlamino 
(2-Cbloro-5- Isopropyl 2-Hydroxy~l-(S}- 443 
trifiuoromethvlt!hcnvnmethvlamino methvlethvlamino 
(5-Fluoro-2- lsopropyl 2-Hydroxy-1-(S)- 427 
·- .: .. henvr 

.. . mcthvlcthvlamino 
(3,5-Dichlorophenyl)methylamino Iaopropyl 2-Hydroxy~l-(S}- 409 

mcthv1i!!thvlamino 
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R..X R. R.. - ,, ..... +l 
[R]-1-( 4-Methylphenyl)ethylamino lsopropyl 2-Hydroxy-1-{S} 369 

.. methvlethvlamino 
r;R]-1-(2-Naphtb.yl)etbylamino Isopropyl 2-Hydrmy-l-(S)- 405 

metltvlcthvlaminc 
(2,4-Dichlomphenyl)methyJamino Isopropyl 2-Hydroxy-1-(S)· 409 

methvlethvlamino 
(l,4-Dicbloro-6- Isopropyl 2-Hydroxy-1-(S)- 423 
methvlnhenvf """'iivlamino methvlethvlamino· 
(4-Trifluoromethylphenyl)methylamino Isopropyl 2-Hydroxy-1-(S)- 409 

- DlCthvlethvlamino · 
(3-Methvlnhenvl\metbvlamino - . 2-Hvdtox.vethvlamino 341 
(2-ChloronhenvI -~· -~· .. Isomoovl 2-Hvdro-nethvlamino 361 
C2.5-Ditluonmhenvlnnethvlamino - 1 2-Hvdroxvethvlamino 363 
0-Na.nhthvllmethvlmUno - 1 2-Hvdroxvethvlamin.o 377 
(3,S-Bismfluoromethyl- lsopropyl 2-Hydroxyethylamino 463 
uhenvnmethvlamino 
(4-Is .. llmethvlamino 1~1 2-Hvdroxvethvlamino 369 
(4-M .••• lhnethvJamino Isoomovl 2-H . ·• lamino 341 
(2-Chloro-5- Isopropyl 2-Hydroxyethylamino 429 
trifluoromethvlnhenvl)methvlamino 
(5-Fluoro-2- lsopropyl 2-Hydroxyethylamino 413 
tritllJOl'Omethylphenyl)methylamino 

(3.S-Dichlornnhenvl'lliil!thvlamino Isonmnvl 2-H • • iamino 395 
. lllll-(4-Metb: . - -· - lamino Isnnmnvl 2-Hvmnx.vetlrolamino 355 

(lR)-(2-Nanhfhvr . lsOIJl'Ollvl 2-H • .• lamino 391 
(24-Dichlo - .. m.cthvlamino lsonmnvl 2-Hvdrox.vcthvlamino 395 
(2.4-Dicbloro-fl- Jsopropyl 2-Hydroxyethylamino 409 
methvmhenvl'\methvlamino 
<4-Triflumomethvlnhenvllmethvlamino - l 2-Hvdrmnrethvlamino 395 
(3-Methy)phenyl)mefhylamino Isopropyl 1- 369 

Hvdrox - Iammo 
(2-Chlorophenyl)methylamino Isopropyl 1- 389 

Hvdro 
.. 

lamino 
(3-Chlorophenyl)methylamino lsopropyl 1- 389 

H . thvl 0 

(l,S-Difluorophenyl)m.ethylimrlno Isopropyl 1- 391 
Hvdroxvmethvlmrmvlamino 

( 1-Naphtbyl)methylamiDo Isopropyl 1- 405 
Hvdroxvmethvlomnvlamino 

(3,5-Bistrifluoromethyl- lsopropyl 1- 491 
nhenvDmethvlamino u· · lmtmvlamino 
( 4-Isopropylphenyl)methylamino lsoj>ropyl 1- 397 

Hvdraxvme·· - lamino 
{2-Tritluoromethylphenyl)methylamino Isopropyl 1- 423 

Hvdrox · - rouvlamino 
( 4-Methylphenyl)methylamino Isopropyl 1- 369 

Hvdmx 'Ylamino 
(4-Chloro-3- lsopropyl 1- 451 
triiluoromethvlnbenvDmethvlammo Hvdrox - roovJamino 
(2-Chloro-5- Isopropyl 1- 457 
trifluoromothvlnhenvllmeth.vlanim.o Hvdroxymethylmonvlamino 
(5-Fluoro-2- 1- 441 
tritluoromethvlnhen - • lamiDo Hvdrox .. . 

'Ylamino 
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R.X R. R.. +) 
(3,5-Dichlorophenyl)methyJamino Isopropyl 1- 423 H. .·. 

!amino 
(lR.)-(4-Methylphenyl)ethylamino lsopropyl 1- 383 H. . -

lamino 
(lR.)-(2-Naphthyl)etbylamino Isopropyl 1- 419 

H- - - lamino 
(2,4-Dichlorophenyl)methylamino Isopropyl 1:. 423 

H" ... 
lamino 

(2,4-Dichloro-6- Isopropyl .l- 437 
ml'!thvlobP.nVl\mf'!thvlamino H. · lnmmrlamino 
( 4-Tritluoromethylphenyl)methylamino lsopropyl 1- 423 

Hvdrox 
_, 

lamino 
(3:.S-Dichlorophenyl)methylamino .Isopropyl 2-(2-Hyckoxyethylamino)- 438 

MhvJiimino 
(3.S-D" •• hcnvJ\methvlamino - 1 (2S\.mmnlomethvlamino 434 
(4-ChJ.oroohP.mrlmv.thvlamino - 1 2-Amino~lohCX.vlamino 414 
(4-Chlnmnh....,,l\methvlamino. - ,.) 3-Amino~,;exvlamino 414 
(3-Fluoro-6-tritluoromethyl- Isopropyl DiethaDolamino 457 
ohenvJ\rnf!thvlamino 
(2-Chloro-5-trifluoromethyl- Isopropyl 2-Aminocthylamino 428 
nehnv)\methv)amino 
(3,S-Bis-tritluoromethyl- Isopropyl 2-Aminopropylamino 476 
nhenv)\methv)amino 
l2-Trifluoromethvl-nhenvlnnctb.vlamino - 1 2-~lamino 408 
(4- -· · hemrl'Dnethvlamino - I 2-Amiilnmnnvlamino 354 
( 4-Chloro-3-trifluoromethyl- Isopropyl . 2-Aminopropylamino 442 
nhenvl\mmhvlamino ... , ' 

(2-Chloro-5-tritluoromethyl- Isopropyl 2-Aminopropylamino 442 • - . lamino 
llll-1-(4-meth .. i"•ctb.vlamino - 1 2-aminoethvlamino 354 
llll-1-(2-N . - · lamino - l 2-.· . lamino 390 
(2-Chloro-5-trifluoromethyl- kopropyl 1-HydroxYmcthyl-2- 471 
• - • lamino methvlftl'ftftVlimino. -

(3-fluoro-6-tritluoromcthy);.. - Isopropyl l-Hydroxymethyl-2- 455 
nhenv)\mmhvlamino . lamino 

TRl-1-( 4-methvlnhenvllethvlamino I......,.._,l 2-· 1amino 368 
TRl-1-{2-Naohthvllethvlamino 1--1 2-· .• lamino 404 
(4-Trifluoromethvl-nhenvllmcthvlamino Isnnmmrl 2-A lamino 408 
(3-Methylphenyl)methylamino Isopropyl 2-Amino-2- 368 

-• . •wlamino 
(2-Chlorophenyl)methylamino lsopropyl 2-Amino-2- 388 

methv~lamino 
(3-Chlorophenyl)methylamino "lsopropyl 2-Amino-2- 388 

methvt.Wft..vJamino 
(2,5-Ditluorophenyl)methylamino Isopropyl 2-Aniino-2- 390 

mMhvlrwnnvlBmino 
(1-Naphthyl)methylamino lsopropyl 2-Aniino-2- 404 

methvlor0ov1amino 
(3,5-Bis-trifiuoromethyl- lsopropyl 2-Animo-2- 490 
ohenvllmethvlamino methvloiOovl&mino 
(2-Trifluoromethyl-phenyl)methylamino Isopropyl 2-Amino-2- 422 

DJe1hvhwftovl8mino 
(4-Methylphenyl)methylamino Isopropyl 2-Amino-2- 368 

methvlnmnvlamino 
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~ 

Isopropyl 2-.Amino-l- 456 
lamino 

Isopropyl 456 
m 

Isopropyl 440 

Isopropyl 382 

[R]-1.(2-Naphthyl)ethylamino Isopropyl 418 

( 4-Trifluoromethyl-phenyl)methylamino Isopxopyl 422 

5 EXAMPLE3 

This Example describes a method for preparing compounds of this invention. The 

synthesis method disclosed in this Example is only slightly modified from that disclosed in 

Example 1. 

::x Rt ~~ N ) 

c~ ~ butanol,A 

4 Rz 

l~H 

N!x> Ra.A ~~ R~N t{ N-methylpyrrolldlnone 

Ra Rz 
6 5 

10 

The followhig comJ>ound was prepared according to the method above. 

Preparation· o'f 2jtMllcblorO-~sopropylpurine (4). 

To a solution of 0~67g of 2,6-dichloropurine in StnL of dry DMF at room temperature 
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was added 0. 16gms (1. 1 eq.) of 500..4- sodium hydride/oil powder. Upon cessation of 

hydrogen evolution, a large excess (2 mL) of is0propyl 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 (350 mL). The 

s organic extracts were combined and back washed with 350 mL of water 

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 fl8sh -

chromatography On silica gel with -hexane/ethyl acetate mixtures and Yielded the N-9 product 

and the N-7 isomer. 

io Preparation of 2-chloro-6-anilino-9-isopropylpurine-(S). 

2,6-dichloro-9-isopropylpurine (0.019 g, 0.081 mmol) was dissolved in butanol (O.S 

ml) and aniline (0.044 ml, 0.244 mmol) was added. --The reaction mixture was heated --to--

1200C for 10 hr, cooled, diluted With EtOAc and washed 3 times with-water. The mixture 

_ was dried over MgS04 and concentrated to an off-wbite solid. 

1s Preparation o~ 2-diethanolamino-6-(4-pbenylanilino)-9-isopropylpurine (6). 

A solution of 67mgs of 2,6-dichloro-N-9"."isopropylpurine and--- lOOmgs of 

_ 4-phenylaniline in 1 mL of n-octanol was heated to 80°C for 24 hours. The n-octanol wa& -

removed in vacuo and then replaced-with 1 mL of 40% diethanolamine in DMSO. The 

solution WaS heated at 130°C for 48 houril. The reaction was cooled to ambient 

20 temperature then diluted witlflO mL of water and subsequently extracted with ethyl acetate 

(3X30 mL). The organic extracts were combined and back washed with 3X20 inL-0f water 

followed by 10 mL of brine. The ethyl acetate solution was dried over anhydrous magnesium 

sulfate and filtered and the solvent was-- evaporated. The 65mgs of crude product was 
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crystallized from THF-ether solution. 

Table 3 below 'identifies compounds of this invention that were prepared according to 

the general synthesis methtid set forth in this Example. 

TABLE3 
.. -:nmDt>i- •repared d . ' GndsP ~v e e 0 xamDle B Tb M th dOfE I 3 

R.X -- R.. R. 

(8-auino1invl amino -.·- lsanmnvl CI 
( 6-auinolinvl amino· -- . Imnnmvl Cl 
(3-auinolinvl amino --- Ismmmv1 CI 

' 
anilino " 1 CI 
3.S-clinittoanilino T. -. CI 
4-hutv)anilino ·-

. 1 CI 
l&-auinolinvI amino -- Iannronvl Diethanolamino 
( 6-cminolinvl)amino I Diethanolamino 
fJ..auinoJinvl amino - I Diethanolamino 
anilino . - - . I Dietbanolamino 
3,S-dinittoanilino - . f Dietbanolamino 
4-hntv1anilino -- " 1 Diethmolamino 
(6-ethoxv-2-benzo 

...... ... , . . 
Cl 

4-momhBlino-2-methvlariiinq- - . JmnMDVl CI 
( 4-aminosulfonvl--phen'vlliiiedivlainino lsonm1>vl Cl 
4-bromoanilino -· .. bmmmvl diethanolamino 
3 4-dichloroanilino Isomoovl dicthanolamino 
2-<Ul-metb.vlnrmolidinvn.!ihv:tammo Isnnmnvl diethanolamino 
3-biomoanilino - ·- Isnnnmvl Cl 
4-methoxvanilino Isrmnmvl diethanolamino 
4-iodoanilino . i CI 

3-iodoanilino Isnmnnvl Cl ' 

3-methoxvanilino - l CI 
2-ll- . . -· l)ethvlamhi.O l dietbanolamino 
2-0-nvrrolidinvl)e~ l diethanolamino 
<l-indanvllamino 1 dictbanolamino 
2-( 6-ethoxvbenzotbiazol··::' - • 1 diethanolamino 
4-mnmholino-2-methv:tanmio .• 1 dietbanolamino 
(4--aminosulfonvl-nhen: -·· ·~ 'Ill[• -. 1 dietbano1amino 
4-bromoanilino i diethanolamino 
3.4-dichloroanillno --- 1 dietbanolamino 
H2-(1-methylmvrrolidinvlleth: ~ - .. . l dietbanolamino 
3-bromoanilino ·-- . ... dietbanolamino 
4-methvoxyanilino Iimmnhvl diethanolamino 
4-iodoanilino J...........v] diethanolamino 
3-iodoanilino isnnrriinil dicthanolamino 
3- . anilino - .. · .. 

dietbanolamino 
2-Cl-nineridinvl\ethvlamino ts-1 diedmnolamino 
2-0-nvmiliclinvl)ethvlamino l diethanolamino 
fl-indanvllamino ,. dietbanolamim 
3-iodonilino ·- 1 diethanolamino 
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R.X 
3-ohenoxVll.nilino 
4-iocloanilino 
4-ohena ·-· 
3-ohenoxvanilino 
2-fluorenvlamino 
1-fluorenvlamino 
2-antbraccnvlamino 
1-anthracenylamino 
2-( 6-ethoxvbenzothiazolvl)amino 
0-indanvllamllio 
2-(6-ethox.ybenzothiazolvUamino 
4-momholino-2-methvlamino 
(4-aminosulfonvl-nhenyllmethvlamino 
4-bromoanilino 
3.4-dicbloroanilino 
2-(2-( 1-mcthvllmirrolidinyl)ethylamino 
3-bromoanilino 
4- .• . . 0 

4-iocloanilino 
3~iodoanilino 
3-methox .•. 
2-(l-nmeridinvllethv1amino 
2-(1-nVJm)idinvl'\ethvlamino 
Cl-indanvDamino 
3-iodoanilino 
3-nheoxvanilino 
4-iodonilino 
4-obcnoxvanilino 
3- • anilino 
2-tluorenvlamino 
1-tluorenvlamino 
2-antbracenvlamino 
1-antbracenvlamino 
2-(6-ethoxvbemothiazolvllaminn 
l2-hinhenvlllnethvlamino 
{4-bin1'envl\methvlamino 
2-nanhthJ ·• lamino 
1-nanhthvlmethvlamino 
·(4-CbJ.orophenyllm~vlamino 

(4-Fluo • l\methvlamino 
(4-Methoxvnhenvl\methvlamino 
(4-Tritluoromethvlnhenvlhnethvlamino 
(4-Trifluoromethvlnhenyl)methvlamino 
(4-Chlorophenyl)methylamino 

(4-Fluoronhenvl\methvlamino 
(4-Fluorophenyl)methylamino 

(4-Fluorophenyl)methylamino 

(4-Chlorophenyl)methylamino 

48 

R. 
lsmmmvl 
- 1 
- 1 
- 1 
Ismmmvl 
l!IOftmnVl 
lSODl'ODv} 
lsnnmnvl 
.lsnnmnvl 
lscmronvl 
lsnnrnnvl 
Ismmmvl 
Isomcmvl 
lscmronvl 

Isnnrnnvl 
- 1 
bnnnmvl 
- 1 
Isnnmnvl 
Isoumnvl 
Ismmmvl 
Isonmnvl 
·Ismmmvl 
Isnnmnvl 
1------1 
- I 
lsonmnvl · 
l!IOl\Mnvl 
Isomonvl 
lsomonvl 
·lsnmnnvl 
Isomonvl 
Isrmmnvl 
lsomcmvl 
- 1 
Isnnmnvl 
- 1 
- l 
- l 
- I 
Tdmtvl 

lsomonvl 
Isopropyl 

lsomonvl 
Isopropyl 

lsopropyl 

lsopropyl 

R.. 
die1banolamino 
dietb&nolamino 
dietbanobimino 

diediaDolamino 
diediaDolamino 
diethi.nolamino 
dietbanolamino 
die-fbanolamino 

.. dictb8noliinino 
dietbanolamino 
dietbano]aminn 
dietbimolamino 
diedumolamino 
diethanolaJrrino 

diethanolainino 
dietbanolamino 
diethanolamino 
dietbimoJamino 
dictbanolamino 

diethanolamino 
cliethanolBmino 
diethanolamino 

dietb8Do1amino 
diethanolamino 

dietbiinohimino 
diethanolamino 
diethanolamino 
dietbano1amino 
dietli8no1amino 

. diethimolamino 

diethanolamino 
Diethanol&mino 
DiethaD.Ollmino 

S-... lamino 
Dietbanoliimino 
DiethanolBmino 
(S)-2-.A.Inino-3-

nb • ' 'lamino 
2-Amiiloethvlamino 

(D)-1-Hydroxymethyl-2-
methvi~'nrnrivlamino 

(L)-1-Hydrox)rmethyl-2-
methvl;.nmnvlamino 

(D)-1-HydrOX:ymethyl-2-
mcthyl•monvlamino 

PCT/US00/01407 



W000/44750 
t 'l• ..!/. 

"•·~ .. 
PCT/USOOI01407 

49 

•· 

R.X R.. R. 
(4-Chlorophenyl)methylamino Isopropyl (L)-1-Hydroxymethyl-2-

·- methvl-nmnvlamino 
(4-Chlorophenyl)methylamhlo lsopropyl 2-Hydroxy-2-phenyJ.. 

ethvlamino . 
(4-Chlorophenyl)methytamino·~ lsopn>pyl 2-Amino-Nl-(2-

hvdroxvethvl)ethylamino 
(4-Chlorophenyl)methylamino Jsopropyl 2-Amin0..N2-(2-

b: - ·• - ethvlamino 
{ 4-Cblorophenyl)methylamino lsopropyl (S)-2-Phenyl~ 1-caiboxamido-

ethvlamino 
( 4-Chlorophenyl)methyJamino Isopropyl 2-.Amino-N2-(2-

hydroxyethyl)-Nl-
lhvdroxvethvl)ethylamino 

<4-Sulfonamidonhenvlhnetb.Vlimino - f.-v} 2-. . • lamino 
( 4-Fluoroohenyl)methvlaniiilo 2-0xo-3-butvl Dietbanolamino 
{4-Fluomnhenvl\methvlamino 2-0xo-3-batvl 2- .. . - Wnino 
(4-Cbl 

. nmelhylamino 2-0xo-3-butvl Diethanolamino 
(4-ChlnnmhenvUmeflivlimino 2-Qxo...3-butvf 2-AminocthvJamino 
(4-Methylphenyl)methylambio Isopropyl 1-Hydroxymetbyl-2-mefhyl-

DIODVJamiJlo 
(3-Methylphenyl)methylamino Isopropyl 1-Hydroxymethyl-2-methyl-. . 
(4-Chlorophenyl)methylamino Isopropyl 2-(N2-dimedlylamin0)-Nl-

benzvl-ethvlamino 
( 4-Chlorophenyl)methylamino Isopropyl 1-Carboxamido-2-methyl-

nronvlamino 
(4-Chloronhenvl\methvlamino .. 1 2-Aminoethvlamino 
(4-Chlomnhenvl\methvlamino Ismmmvl 3._ .. Jamino 
(4-Chlnmnhenvlnnethvlamino Ismmmvl 5-Amincmentvlamino 
( 4-Chlorophenyl)methyJamino Isapmpyl 2-Amino-2-methyl-

ethvlamino 
( 4-Cblorophenyl)methylamino lsopropyl (S)-(+)-1-

(Hydroxymethyl)propylamin 
0 

( 4-Chlorophenyl)methylamino Isopiopyl (R)-(+1-
(Hydroxymethyl)propylamin 

0 

( 4-Chlorophenyl)mcthylamino lsopropyl (S)-(+)-1-
I - llcthvlamino 

(4-Chlorophenyl)methylamino lsopropyl (R.)-(-)-1-
IHvdrox - ~ .• '!amino 

( 4-Chlorophenyl)tnethytamino Isopropyl (S)-(+)-2-
Hvdmx.yproovlamino 

(4-Chlorophenyl)methylamino Isopropyl (R.)-(.)-2-
Hvdroxvnmmrlamino 

(4-Fluomnhenvl)methvlamino - ,.1 2-Amino-mnnvlamim> 
(3-Chlomnhenvl\methvlamino - l Dietbanolami:no 
(3-Chlororihenvl\methvlamino Isonmnvl 2~AmiDoethylamino 
(2-Trifluoromethvlnhenvl'\methvlamino - i D.ietbanolamino 
f2-Tritluoromethvlohenvllmethvlamino I_,,l 2-Aminoc 

. 
0 

( 4-Chloro-3-trifluorometh.ylphenyl) lsopropyl Diethanolamino 
methvJamino 
( 4-Chloro-3-trifluoromefhvlnhenyl) J!lnln'ftnV} 2-Aminoetbvlamino 
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.Isopropyl 

Isopropyl 

(3-Cblorophenyl)methylamino Isopropyl 

(3,5-Dichlorophenyl)methylamino Isopropyl 

Isopropyl 

IsOpropyl 

(4-Fluorophenyl)methylamino Isopropyl 

( 4-Fluorophenyl)methylamino Isopropyl 

(4-Fluorophenyl)methylamino Isopropyl 

( 4-Fluorophenyl)methylamino Isopropyl 

(4-Fluorophenyl)methylamino Isopropyl 

( 4-Flurophenyl)methylamino Isopropyl 

2-Aminoethylamino 

2-(N2-Dimet)J.ylamino)-Nl­
l Jamino 

2-(N2.,.Dimethylamino)-Nt-.·. . 
0 

2-(N2-Dimethyblmino)-Nl-
b · letb: hlmino 

(S~ 
Tetrahydrofuranyl)methylam 

PCl'/US00/01407 
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EXAMPLE4 

This Bx8mp1t; 'deScribes a method for preparing compounds of this invention. The 

synthesis method disclosed in this Example is only slightly modified from that disclosed in 

s Example 1. 

The following compound was prepared according to the method above. 

Preparation of2,Mlicbloro-9-isopropylpurine (4). 

10 The 2,6-dichloropurine (S.00 g, 26.46 mmol) was suspended in SS ml of dry O:MF at 

room temperature and 1reated with sodium hydride, 60% dispersion (1.27 & 31.75 mmoJ) 

added in portions. After stirring for 1hr,2-iodopropane (4.S ml, 44.98 mmol) was added and 

the reaction stirred for 2 days. The reaction was poured into diethyl ether and washed once 

with saturated sodium bicarbonate solution and once with water. The mixture was dried over 

15 anhydrous sodium sulfate and concentrated in vacuo. The concentrate was chromatographed 

over silica gel eluting with 100/o acetone in dichlorometh~e solution to give the desired N-9 
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alkylation product as a white solid. 

Preparation of 2-cldoro-6-(4-methylmercapto) uilino-9-isoproplypnrine (SA). 

2,6-Dichloro-9-isopropylpurine (0.15 g, 0.649 mmol) was dissolved in n-butanol (4 

ml) and 4-(methylm.ercapato) aniline (0.089 ml, 0.714 mmol) and triethylamine (0.20 ml, 1.43 

s mm.al) were added. The reaction mixture was heated at 80° overnight. The cooled reaction 

was diluted ethyl acetate and washed 1 x IM HCI, 1 x saturated sodium bicarbonate, and 1 x 

brine before being dried with anhydrous sodium sulfate and concentrated in vacuo. The 

residue was cbromatogra.phed over silica gel and eluting with 2% methanol in 

dichloromethane to give the desired product as a white solid. 

10 Preparation of 2-diethanolamine-6-(4-methylmereapto) aoilino-9-isopropylpurine {6A). 

The purine (0.18 g, 539 mm.al) was dissolved in N-methylyrrolidinone (3 ml) and 

diethanolamine (1 ml) and then heated at 120°C ovemight, 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 chroniatographed over silica gel eluting 

15 · with 5% methanol in .dichlorometbane to give the desired product as an off-white solid. 1H­

NMR(8, CDCI 3): 8.08(s,1H), 7.58(d, 2H), 7.47(s,1H), 7.18(d, 2H}, 4.9S(br s. <2H), 4.S2(m, 

IH), 3.94(m, 4H), 3.83(m,4H), 2.43(s, 3H), l.47(d, 6H). · 

Preparation of 4-(2-thienyl) benzonitrile. 

Some R1' groups must first be synthesized before reacting with the 2,6-dichloro-9-

20 isopropylpurine. These groups can be synthesized through various coupling methods and 

other synthetic procedures known to those skilled in the art of organic synthesis. 

To a pressure tube was added 4-bromobenzonitrile (0.20 g, 1.10 mmol), 

tetrakis(triphenylphosphine) palladiwn (0) {0~127 g, 0.1 eq) and 2-thiopheneboronic acid 
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(0.211 g, 1.65 mmol). The reaction was flushed under vacuum and flushed with dry nitrogen 

three times. Following flushes, ethyleneglycol dimethyl ether (5.S ml) and an aqueous 

solution of sodimn carbonate (2.53 ml, IM) 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 

5 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 productas ·a white solid. 

PreparatJon of 4-(2-thfenyl) bemylamfne. 

The 4-(2-tbienyl)benzonitrile (0.086 g, 0.464 mmol) was dissolved in dry 

10 tetrahyd.rofuran (1~6 ml) before lithium aluminum hydride (0.46 ml, 0.464 mmol, l 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. An.other 1 

eq of LAH was added. After an additional hour, the reaction was quenched by the Fieser and 

Fieser method using wager (17.46µ1), aqueous sodium hydroxide solution (17.46µ1, 15% 

15 soln.), and water (52.37 µ1) 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 

sulfate and concentrating in vacuo. The residue was carried on crude without any further 

purification. 

Table 3 below identified compounds of this invention that were prepared according to 

20 the general synthesis method set forth in this Example. 
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Table4 
c OIDDOUDdS Preuare IV e e o Ex81DDJe4 dB Th M thod f I 

Rs'-X R2 R3 

Cl Me Cl 
ethanolamino Me etbanolllJDino . 

lmcthvlamino 1 Cl 
cvcl 

. -• lamino ismmmvl dietbanolamino 
3,S-dinitroanilino isnnmnvl Cl 
3-vhen 

... isnmmwl Cl 
4-iodoanilino isnnmnvl Cl 

3-aminoauinolino .l Cl 
3.S-dinitroanilino I diethmolamino 

Cl -· I Cl 
4-methoxvben7.Vlamino 2 3 •.• . l dietbanolamino 

4-nhmvlanilino iscmronvl dietbanolamino 
4-nhenvlbenzvlamino 1 Cl 

2-naohthalcnvlmethvlamino l Cl 

1-nanhthalenvlmethvlamino l Cl 
2-vhenvl' . isnnmnvl Cl .. 

3-ouinolinvlamino ismmmvl dietbanolamino 
S-auinolinylamino 1 diethanOlamino 
6-aninolinvJamino 1 diethanolamino 
8-aninnlinvlamino 1 diethanolamino 

n.:.butvlamino iscnmmvl Cl 
4-t'2-thioohcnvllbenzvlamino I deitbanolamino 

4-f2..;th;nnhenvl\hen7.vlamino ismmmvl . Cl 
3-thiorilethox ... - ismmmvl Cl 
4_-·. -• ... 1 Cl 
3• •. -· . .... isonmnvl diethanoamino 
4-thiomethox·-:1:.. .. 1 ciiethanoainino 

4-ll.:. ... .n benzvlamino .1 Cl 
3-metboxvbenzvlamino isoomovl Cl 

3.4-dimedloxybenzvlamino isnnrnnvl Cl 
3.45- . -· lamino ismmmvl Cl 

3-metho 1amino isomoovl dietbanolamino 
3.4-dimethoxvbenzvlamino Ismmmvl dietbanolamino 
3.4.S-trimetbox 

. lsonronvl diethanolamino 
4-l3-thionhcnvlllv.n7.V)amino Iinnmnvl Cl 

4-l4- -• hen.vi) benzvlamino T. l Cl 
4-(4-hmmonhenvl) benzvlamino · - . diethanolamino 

4-(3- . . - benzvlamino - I diethanolimrino 
4-( 4-methox.. -• ~ benzvlamino . 1 dietbanolamino 

4-<3-tbionhenvll benzvlamino . 1 diethanolamino 
4-{3-metbvlnhenv) benzvlamino lsDDmDVl Cl 
4-1'4-methvlnhenvl) benzvlamino - .. l Cl 

4-(4-trifluorometbylphenyl) Isopropyl Cl 
benzvlamino 

3-<4 Di . l)anilino 
. 1 Cl 

3-( 4-nitrilonhenvl)anilino ls~~,~~-1 diethanolamino 
4-(2-: . .. l)benzvlamino . 1 Cl 
4-<2-

... 
llbenzvlamino - 1 dietbanolamino 
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EXAMPLES 

This Example describes a method for preparing compounds of this invention. The 

synthesis method disclo.S~ in this Example is only slightly modified from that disclosed in 

Example 1. 

NaH 

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 ml, 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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give the product as a mixture of N-7 and N-9 alkylation products. The residual liquor was left 

overnight and more crystalS were collected the next day and dried. 

Preparation of 6-ehloro-2-(2-methoxyacetylamino)-9-methylp~rine (8). 

The mixture of isomers from above was dissolved in dichloromethane and pyridine (2 

s eq) followed by treatment with methoxyacetyl chloride (4 eq). The reaction was stirred at 

room temperature until complete. The reaction was evaporated and filtered through a plug of 

silicia gel eluting with 2% methanol in dichlorometbane followed by purification on a 

chomatotron using silica gel and eluting with 2% methanol in dichloromethane to isolate the 

desired product. 

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

synthesis method set forth in this Example. 

Tables 

Rt 
Cl 
Cl Me 2-methoxyacetylamino 

IS 
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EXAMPLE6 

This Example -describes a method for preparing compounds of this invention. The 

synthesis method disclosed in this Example is only slightly modified from that disclosed in 

Example 1. 

5 

The following compound was prepared according to the method above. 

Preparation ofl-cbloro-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 1200C overnight then cooled. Filtered off product using 

excess n-butanol and washed precipitate with 100 ml lM HCI and 200 ml water. The solid 

- ' -
was dried in vacuum over overnight at 70°C to give the desired product as a pale yellow solid 

Preparation ofl-dlethanolamtno-6-(4-phenyl benzylamino) purine (10). 
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The 2-chloro-6-(4-phenyl benzylamino) purine (2.0 g, S.96 mmol) was added together 

with dietbanolamine {11.4 ml, 119.2 mmol) and N-metbylpyrrolidinone (10 ml) and heated at 

120°C overnight. The cooled reaction was poured into dichloromethane and washed twice 

with water. The organic layer was dried with anhydrous sodium sulfate and concentrated in 

s vacuo to give the desired product as a pale green solid which was further dried in vacuum 

oven at 70°C for 2 days. 

Preparation of 2-diethanolamino-6-(4-phenyl benzylamino)-9-methylpurine (11). 

The 2-diethanolam.lllo-6-(4-phenyl benzylamino) purine (0.050 g, 0.124 mmol) was 

dissolved in dry DMF and treated wit sodium hydride, 60% dispersion (5.S mgs, 0.136 mmol) 

10 for 1 hr. iodomethane (0.009 ml, 0.148 mmol) was added and the resultant solution stirred at 

room temperature overnight Poured reaction into diethyl ether and washed twice with 

saturated sodium bicarbonate solution 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 produce as a white solid. 

15 1H-NMR(~, CDC13): 7.55 (m,4H), 7.41 (m, 4H) 7.3S(m, 4H), 6.41 (br s, < lH), 5.IO(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. 

Table6 
20 Compounds Prepared By Tile Method of Example 6 

R3 
diethanolamino 
dietbanolamino 
diethano1amino 
diethanolamino 
diethanolamino 
diethanolamino 
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dietbanolamino 
dietbanolamino 

diethanolamino 
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EXAMPLE7 

Composition o~this invention were evaluated in the following assays. 

CDKl assavs; 

PCT/US00/01407 

Compositions of this invention were assayed to determine their CDK2 inhibitory 

s activity. The assay system (total volume of 50 µ1) contained 50 mM Tris-Cl, 

pH 7.4, 10 mM MgC12, 5 mM DTT, 1 µg of histone Ht, 30 µM ATP (1 µCi of gamma32!> 

labeled ATP), 10 µg ofBSA and 1 ng of pUrified CDK2. After incubation at 30°C for 

30 min. the reaction was terminated by the addition of 10 µ1 of 10% TCA and the 

samples were blotted onto to nitrocellulose filters. These filters were washed 

10 extensively in 10% TCA and assayed for radioactivity. Blanks contained no enzyme. 

To ascertain the potency of various compounds of this invention, the compounds were 

added to the above assay at concentrations ranging from 100 to 0.02 µglml. 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 .IC50 (enzyme) listed in Table 7 is defined as the concentration 

required to inhibit CDK2 activity by 50%. 
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EXAMPLES 
4~;r.. ...... ~ • 

Cell Pmliferation Assays; 

Early passage rat aortic smooth muscle cells (CV 'Therapeutics Cell repository) were 

seeded in 48 well dishes (Falcon, ml/well) at a density of 20,000 cells/ml of DMB containing 

s 5% heat inactivated bovine serum. The cells were incubated in a standard tissue 

culture incubator for 48 hr. The medium was aspirated and the wells were 

replenished with 0.2 ml of fresh medium. Compounds of this invention were 

added at concentrations ranging :from 100 to 0.37 µ~ml. After 48 hr incubation, 

the medium was aspirated and the cultures were treated with 0.2 ml of saline 0.25 

10 µl of phenozine methosulfate solution containing MTS (Cell Titer 9~ Aqueous 

Non-radioactive cell proliferation assay kit, Catalog # G 5430, Promega, 2800 

Woods Hollow Road, Madison, WI 53711-5399). The ICso 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. 

TABLE7 
Bioaetivi y of Selected Representatives of this Invention 

a.•-x R2 R3 IC,. (Jlg/mL) ICso (Jig/mL) 
enzyme cells 

benzylamino Me Bthanolamino 7 70 

4-methoxybenzylamino H Cl 60 NA 

4-m.ethoxybenzylamino Me Cl 6 >70 

4-methoxybenzylamino Me Bthanolamino 4 48 

4-chlorobenzyloxy H Cl 60 NA 

4-chlorobenzyloxy Me Cl 60 NA 

4-ohlorobenzyloxy tritluoromethyl CJ >60 NA 

4-melhoxybenzylamino isoPzQpyl CJ 4 77 
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R1"·X R2 R3 IC,. (l'glmL) IC,. (l&glmL) 
enzyme cells 

4-mcthoxybenzylamino isopropyl Ethanol amino 4 43 

4-mcthoxybenzylamioo Mc Dicthanolamioo 4 48 

4-methoxybenzylamino 2-met~ylpropyl Cl 60 >70 

ethanolamino Mc Ethanolamino >60 >70 

4-mcthoxybenzylamiao tritluoromcthyl Cl >60 >70 

4-methoxybenzylamino bcazyl Cl >60 >70 

cthanolamino H . Benzylamino >60 NA 

4-mcthoxybenzylamino isopropyl Dicthanolamino 0.2 2.1 

4-mcthoxybcnzylamino pcrfluoroisopropyl Cl >45 NA 

4-mcthoxybenzylamino pcrfluoroisopropyl Dietbaoolamino 40 NA 

4-mcthoxybenzylamino ispropyl 3-pyrroline 1 12.S 

4-methoxybcnzylamino hydroxyethyl Diethanolamino o.s 62 

4-methoxybcnzylamino isopropyJ. Serinol 0.4 15 

4-methoxybenzylamino isopropyl l,3-diamino-2- 0.6 25 
hydroxypropaoe 

4-mcthoxybenzylamino 3-cyanopropyl Cl >60 NA 

4-methoxybenzylamino 3-cbloropropyl Cl >60 NA 

4-mcthoxybenzylamino benzyl Cl >60 NA 

4-methoxybenzylamino Methy14- Cl >60 NA 
carboxybenzyl 

4-mcthoxybenzylamino · Naphthaloylethyl Cl >60 NA 

4-chlorobenzylamino Tritluoromethyl Cl 1 
NA 

4-methoxybenzylamino isopropyl N-(2-cyaoopropyl)- I NA 
N-(3-

pyridylmethyl)-
amino 

4-mcthoxybenzylamino isopropyl 2-(hydroxymethyl)- 1 
NA 3-methylbutan-2-

amino 

4-methoxybenzylanlino isopropyl 3- 1 
hydroxypiperidino NA 

cyclohexylmethylamino isopropyl Cl NA 
1 

piperonylamino isopi'opyl Diethanolamino 0.8 NA 
4-methoxybenzylamino isopropyl Diisopropanolamin 0.8 NA 

0 
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R1*·X JU R3 IC,. (Jlg/mL) IC50 (llg/mL) 

'" 
enzyme ceUs 

anilino isoOJ'Ollyl Cl l NA 
4-methoxybenzylamino isopJ.'UPyl N-benzyl-N-2.- l NA 

hydroxyethylamino 

4-phenylanilino isopropyl Diethanolamino 0.6 NA 

4-pbenylbenzylamino isooropyl Diethanolamino 0.6 NA 
4-phenylbenzylamino isopropyl 3-amino• l,2- 0.6 NA 

propanediol 

4-(2.- isopropyl Diethannolamino 0.5 NA 
thiophenyl)bcnzylamino 

4-(4-methylphenyl) isopropyl Diethanolamino 0.6 NA 
benzylamino 

4-(4- isopropyl Diethanolamino 0.6 NA 
trifluoromethylphenyl) 

benzyalmino 

4-thiomethoxyanilino iso1»rot1vl Cl 0.6 NA 
3-( 4-nitrilophcnyl} isopropyl Diethanolamino 0.5 NA 

anilino 

3·thiomethoxyanilino isopJ.'UPyl Dielhanolamino 0.1 NA 

4-tbiomethoxyanilino isovrotlVl Diethanolamino 0.07 NA 
3-mcthox.ybenzylamino isopropyl Cl 0.9 

NA 
4-(2-pyridinyl) isopropyl Diethanolamino 0.16 

• benzylamino NA 

3-merhox.ybenzylamino isopropyl Diethanolamino 0.5 
NA 

(4- Isoptopyl Diethanolamino 0.12 0.3 
Cblorophenyl).methyla 
mino 
(4- Isopropyl Diethmolamino 0.15 2.2 
Fluorophenyl)mctbyla 
mino 
(4- lsobutyl Diethanolamino 59 NA 
Trifluoromethylphenyl) 
methvlamino 
(4- Isopropyl Diethanolamino 0.56 NA 
Trifluorometbylphenyl) 
methvlamino 
(4- lsopropyl (S)-2-Amino-3- 1.07 NA 
Chlorophenyl)methyla phenylpropylamino 
mino 
(4- lsopropyl 2- 0.17 1.4 
Fluorophenyl)methyla Aminoethylam:ino 
mino 
(4- Isopropyl (D)-1- 0.06 2.7 
Fluorophenyl)methyla Hydroxymethyl-2-
mino .Jne!hyl: 

0 

( 4-Fluorophenyl) Isopropyl (L)-1- 0.19 NA 
methvlam:ino .. - Hvdroxvmethvl-2-
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R1'-X R2 R3 IC50 (pg/mL) IC,. (Jig/mL) 
enzyme alls 

methyl-
monvlamino 

(4- Isopropyl (D)-1- 0.19 NA 
Cblorophenyl)methyla Hydrox.ymetbyl-2-
mino methyl-

monvlamino 
(4- Isopropyl (L)-1- o.os NA 
Chlorophenyl)methyJa Hydrox.ymetbyl-2-
mino methyl-

monvlamino 
(4- IsOpropyl 2-Hydroxy-2- 0.08 >5 
Chlorophenyl)metbyJa phenyl-ethylamino 
mino 
(4- Isopropyl 2-Amino-Nl-(2- 0.07 0.2 
Chlorophenyl)methyla hydroxyethyl)ethyl 
mino amino 
(4- Isopropyl 2-.Amino-N2-(2- · 2.02 NA 
Chlorophenyl)methyla hydroxyethyl)ethyl 
mino amino 
(4- Isopropyl (S)-2-Phenyl-1- 1.07 NA 
Chlorophenyl)methyla carboxamido-
mino etbvlamino 
(4- Isopropyl 2-Amino-N2-(2- . 0.43 NA 
Chlorophenyl)methyla hydroxyethyl)-Nl-
mino (hydroxyethyl)ethy 

I.amino 
(4- Isopropyl 2- 9 NA 
Sulfooamidophenyl)me Aminoethylamino 
thvlamino 
(4- 2-0xo-3-butyl Dietbanolamino 11 NA 
Fluoropbenyl)methyla 
mino 
(4- 2-0xo-3-butyl Diethanolamino 37 NA 
Chlorophenyl)methyla 
mino 
(4- lsopropyl 2- 0.35 0.1 
Chlorophcnyl)methyla Aminoethylamino 
mino 
(4- Isopropyl 3- 1.0 NA 
Chlorophcnyl)methyla Aminopropylamino 
mino 
(4- Isopropyl S- 31 NA 
Chlorophenyl)methyla Aminopcntylamino 
mino 
(4- Isopropyl 2-Amino-2-methyl- 0.05 0.1 
Chlorophenyl)methyla ethylamino 
mino 
(4- lsopropyl (S)-(+)-1- 0.17 NA 
Chlorophenyl)methyla (Hydroxymethyl)pr 
mino onvlamino 
(4- Isopropyl (R)-(-)-1- 0.18 NA 

Oiloronhenvl'lmethvla -- . l\nr 
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Ri'-X R2 R3 IC. (JlglmL) 1c .. (JlglmL) 
enzyme cells 

mino oiwlamino 
(4- lsopropyl (S)-(+)-1- 0.26 NA 
Chlorophenyl)methyla (Hydroxymethyl)et 
mino 

. . 
(4- Isopropyl (R){-)-1- 0.35 NA 
Chlorophenyl)methyla (Hydrox.ymethyl)et 
mino hvlamino 
(4- Isopropyl (S)-(+)-2- 0.38 NA 
Chlorophenyl)methyla Hydrox.ypmpylami 
mino no 
(4- lsopropyl (R)-(+2- 0.43 NA 
Chlorophenyl}rnethyla Hydroxypropylami 
mino no 
(4- Isopropyl 2-Amino- 0.48 NA 
Fluorophenyl)methyla propylamino 
mino 
(4- Isopropyl (S)-(2- 0.63 NA 
Fluorophenyl)methyla Tetrahydrofimmyl) 
mino methYJamino 
(4- lsopropyl (B.)-(2- 0.58 NA 
Fluorophenyl)methyJa TetrahydroiUranyl) 
mino metbvlamino 
(4- Isopropyl 2-Hydro:x.y-1- 0.18 NA 
Fluorophenyl)methyla m.ethyletbylamino 
mino 
(4- lsopropyl (S)-2-Hydroxy-2- 0.22 NA 
Fluorophenyl)methyla niethylethylamino 
mino 
(4- lsopropyl (R)-2-Hydroxy-2- 0.23 >S 
Fluorophenyl)methyla methylethylamino 
mino 
(4- Isopropyl 1- 0.11 2.4 
Fluorophenyl)methyla Hydroxymethylpro 
mino t>Ylamino 

The inlu'bition 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 µg/ml to 

100 µg/ml, preferably less than 0.5 µglml. 

5 Similar assays were performed using the following cell lines; P388 - mouse lymphoid 

neoplasm; L121 O - mouse lymphcytic leukemia; Caco2 human colon adenocarcinoma; MCF7 

human breast adenocarcinoma; Pup VSMC rat neonatal aortic smooth muscle cells; Ovcar 

human ovarian Carcinoma; Panel human pancreatic adenocarcinoma; and HUVEC human 
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umbilical cord endothelial cells. The inhibitory activity of several compositions of this 

invention against one or more of the cell lines are reported in Tables 8 and 9 below. 

Table8 
ICcn ( u.lllmn for Inhibition of Cell Proliferation 

R.1X ~ R., 

(4- Isopropyl Dicthanolamino 
mcthoxyphenyl 
)-mcthvlamino 
(4- Isopropyl Diethanolamino 
phenylphenyl)a 
mino 
(4- lsopropyl Diethanolamino 
phenylphenyl)-
methvlamino 
(4~ Isopropyl Morpholino 
methoxyphenyl 
)-methvlamino 
3- isopropyl Dicthanolamino 
pllenoxyphenyl 
,3-
benzyloxyphen 
vi 

Isopropyl 

( 4-Chlorophenyl)-methylamino lsopropyl 

MR.C-5 = Human Fibroblast 

p L Caco ·MCF Panel 
388 120 2 

1.5 2.5 4.5 

1.0 4.0 0.5 

< 1.0 1.0 3.S 

>S 

1.5 

Table9 

Dietbanolamino 
2-Aminoeth 

2-Amino-2-
meth leth lamino 

7 

8.0 

4.0 

1.0 

2.0 

2-Amino-~1-(2-
hydroxyethyl)etbylamin 

0 

Diethanolamino 

10.0 

4.0 

1.3 

5.5 

2.5 

MRC-5 
5 

3 

OvC Pup HU 
ar vs VE 

MC c 
11.0 o.s 3.0 

7.0 1.0 

2.0 

4.0 

2.0 

Pu VSMC 
0.4 
0.1 
0.1 

03 

0.3 

10 PupVSMC =Rat neonatal aortic smooth muscle cells 
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EXAMPLES 

Compounda of 1his invention was evaluated for effectiveness using the Murine 

Leukemia Model. The Murine Leukemia Model is a standard model used in the evaluation of 

antitumor agents. CDFI mice were injected ip with L1210 cells (lxl<t cells/mouse). 

s Twenty-four hours later, these mice were treated with various doses (ip) of compound 3 of 

Example 1 in saline. The dosing regimen used in this study is outlined in Table 10, below. 

Mice were dosed with compound 3 daily or oil alternate days. Control mice received saline. 

After 7 days, dosing was suspended and survival monitored. 

TablelO 

Treatment N Median T/CxlOO 
survival time 

Days 

Saline control 7 10 (9-13) 100 

Compound3 0.5 mg/kg bid 7 11 (10-15) 110 

1.0 mg/kg bid 7 13 (11-13) 130 

2mg/kgbid 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 th.an the control rats. 



W000/44750 PCTIUS00/01407 

68 

EXAMPLE9 

This C?'8Jllple measured the effect of an acute local delivery of compound 3 of 

Example 1 in reducing neointima formation following balloon angioplasty in the rat carotid 

artery model. In this example, the left common carotid arteries of adult male rats (n=lO per 

s experimental group) were $urgically iltjured using a Fogarty arterial embolectomy catheter. 

Immediately after injury, the common carotid artery was bisected with a vascular clamp, 

thereby establishing an untreated and treated segment. A drug delivery catheter was then 

inserted into the distal half of the common carotid. After drug delivery, the catheter was 

removed and excess drug was washed out by removing the vascular clamp and re-establishing 

10 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. {2-[(2-

. . . 

aminoethyl)amino )-9-( methylethyl)purin-6-yl} [( 4-chlorophenyl)methyl]amine was 

15 administered at a dose of S mg/mL reducing the neointimal area about 90% in comparison to 

the 6% reduction of saline alone. 

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 abou,t 88% in comparison to the 6% reduction produced by the saline vehicle alone. 
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EXAMPLElO 

PCT/US00/01407 

Com.positions of -this invention Were assayed to determine their IlCB-a kinase 

inhibitoiy activity. The human umbilical vein endothelial cell line (HUVEC) used in these 

s studies was purcha:s-ed-ftom Clonetics (San Diego, CA) and was maintained in endothelial cell' 

growth medium supplemented with 2% fetal bovine serum, 1 Ong/ml human recombinant 

epidennal growth factor, 1 µg/ml hydrocortisone, SO µglml gentamicin, 50 nglm1 

amphoterlcin Band 12 µglml bovine brain extract at 37°C in a tissue culture incubator. All 

growth media and .supplements were purchased from Clonetics (San Diego, CA). E. coli 

10 lipopolysaccharide-(LPS) serotype 0111 :B4 was purchased from Sigma (Saint Louis, Ml). All 

other chemicals were of reagent grade. 

Preparation of cell Lysate: Monolayers (75 cm2
) of HlNEC 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 scraped into 10 ml PBS and the 

15 cells pelleted by centrifugation (3000 IpID., 5 min, 4°C). Cell lysate was prepared by 

incubating the cell pellet in 0.2 ml lysis buffer (20mM HBPES, pH7.3, 50.mM NaCl, lOmM 

MgC12, lmM EDTA, lmM EGTA, lm.M sodium orthovanadate, lOmM p-glycerophospate, 

lmM phenylmethyls\ilfonylfuoride, lmM dithiothreitol, 0.5% Nonidet P-40 for 15 minutes at 

37°C for frequent- vortexing. Cell debris was removed from the sample by 

20 microcentrifugation'(lO,OOOxg, 15 minutes, 4°C) and the supernatant was •'precleared" by the 

addition of 100 ml of a suspension of sephatose 4B in lysis buffer and mixing gently for 1 

hour at 4°C. The Speharose 4B beads were removed by microcentrifugation and the 

supernatant aliqudtted-an.d stored at 800C. 
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Solid Phase IKB-a kinase assay: 1 µg of OST- IKB-a, corresponding to :full length IteB-a of 

human origin, _{Santa Cruz Biotechnology,) was incubated with 20 µl of a 50% slurry of 

glutathione S sepharose 4B (Pharmacia} in reaction buffer (20mM HEPES, pH7.3, lOmM 

MgC~, lSmM p-glycerophosphate, O.SmM sodium orthovanadate, 0.5mM EGTA} for 30 

5 minutes at room temperature; The GST- IKB-bead complex was the washed three times with 

0.5 ml of reaction buffer by resuspension and microcentrifugation. lOµg of HUVEC cell 

lysate protein in 100µ1 of reaction buffer was then added to the GST- IKB-bead complex and 

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 20µ1 of reaction buffer containing 5µCi 

[y-32F]ATP (>5000 ci/mmol, New England ~uclear Corp; Boston, MA} and incubated at room 

temperature for 15 minutes. The reaction ~as terminated by the addition of 1 Oµl of SDS­

PAGE sample buffer and boiled for 3 ~utes before separation by SDS-PAGE (10-20% 

gmdient Readygel, BioRad). FolloWing electrophoresis the ge1 was fixed (50% methanol 

ts 10% acetic acid) for 15 minutes, washed three times for 5 minutes each with distilled ~O and 

treated with 5% glycerol for 15 minutes before drying down and exposing to film for 

autoradiography (X-OMAT XAR-5 Kodak). 

In 1el kinase assay: IKB-a isozymes were assayed for activity using a modification of 

previously published methods (11, 19, 20). Briefly duplicate samples of the IKB-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 µ.g/ml GST- IKB-a.. Following electrophoresis the gel was washed gently twice for 30 

minutes each with SOmM Tris-HCI pH8.0, SmM P-mercaptoethanol; 20% isopropanol to 
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remove SDS. Proteins· \vere then denatured within the gel by incubation for 45 minutes in 

lOOml SOmM ~ris-HCI pH8.0; SmM J\-mercaptoethanol; 0.04% Tween 40. The gel was then 

cut in half to separate tlie duplicate samples, one half was incubated in 10 ml reaction buffer 

alone and the other in 10 ml reaction buffer containing 10µ.glml of 2-dietbanolamino-6(4-

s phenyl anilino)-9~~opropyl purine (compound 6 of Example 2) for 1 hour at room 

temperatUre which lOµCi[y- 32 P]ATP was added and the incubations continued for a further 

hour at room tempenitUre. The gels were then subjected to multiple 15 minute washes of 

1 OOml each 5% trid:hioroacetic acid containing 1 % sodium pyrophosphate until- 1 ml of wash 

solution gave close to background radioactivity. The gels were then dried down and exposed 

10 to file for autoradiograhy . 

. Prcmaration of 2-dietbatiolamino-6-(4-pbenybenzylamino)-9-iscmropyl purine Epoxv activated 

Bmbarose 6B Affinitv Matrix. Freeze dried epoxy activated Sepharose 6B (Phannacia 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 instmctions, (lOOmg) of compound 6 of Example 2 

was dissolved in lml coupling solution (1.2:1 v/v dimethylfonnamide : O.lN NaOH) and 

mixed with O.Sml of swollen gel at pH 10-11 for 72 hours at room temperature with gentle 

agitation. Excess reactive groups were blocked with lM ethanolamine for 4 hours at 50°C 

and the gel sluny was poured into 1 ml syringe column. The resin was activated with three 

20 alternating cycles of twenty colwnn volumes each of pH 4.0 (O.lM acetate, O.SM NaCl) and 

pH 8.0 (O.lM Tris-HCl, O.SM NaCl) buffers followed by twenty colllmn. volwnes of reaction 

buffer (20mM HE.PBS~ pH7.3, lOmM MgC12' lSmM p-glycerophophate, O.SmM sodium 

orthovanadate, 0.SmM EGTA). The column was stored at 4°C in reaction buffer containing 
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0.5% sodium azide and regenerated prior to each use with alternating cycles of low and high 

pH as described above. 

Activated HUVEC cell lysate (SOOµg protein in lml reaction buffer) was passed over 

the CVT-1545 sepharose matrix sequentially five times and the flow through was saved 

5 (unbound material). The matrix was then washed three times with lml of reaction buffer 

(wash 1-3) then three times each with reaction buffer containing 0.5M NaCl (eluate 1-3). 

Aliquots (20µ1 from lml) of each sample were assayed for their ability to phosphorylate at 

OST- IteB-sepharose bead complex and analyzed by SDS-PAGE as described above. 

Assay of aftinitY enriched IteB-a. kinase. The bulked 0.5 M NaCl eluates :from the affinity 

10 matrix were used as the source of enzyme for development of an IKB-a. kinase filter assay. 

Each reaction contained affinity enriched IteB-a. kinase (lµg protein), lOng OST IKB-a kinase 

and O.SµCi[y-32P]ATP (>5000 Ci/mmol, New England Nuclear Cor:p, Boston, MA) in 20µ1 

reaction buffer. The reaction was incubated for 15 minutes at room temperature and was 

. terminated by the addition of 2µ1 O.SM BDTA Reaction mixtures were blotted onto 

is 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 ml of0.15M 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-KB consenses oligonucleotide (5'­

AGTTGAGGGGACTTTCCCAGGC.:.3') )Promega) was 5' end labeled with SµCi [y-l2p]ATP 

(>SOOO 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 
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the reaction mixture over lml Sephadex G-5-spin column. Binding assays were performed at 

room temperature 'fdr 1 hr and consisted of lOµg nuclear extract protein, lµg sa1mon sperm 

DNA. and Sxl 04 cpm of 32P labeled consensus of oligonucleotide in the presence and absence 

of fifty fold unlabeled oligonucleotide. DNA-protein complexes were resolved by 8% non 

5 denaturing polyacrylamide gel electrophoresis, the gels were dried onto filter paper and 

visualized by autoradiography. 

Ri'-X 

latdino 

Iammo 
4-bromoanilino 
4-(3-methoxphenyl) 

lamino 

3-(4-nitrilophenyl) 
anilino 
4-tbiomethox ariniri.o 
4-(2-pyridinyl) 
b lamino 

Tole u 
of Selected Re resentatives of this Invention 

R2 R3 ICSO(µM) 

Diethanolamino 1.1 
Dieth Iamino >2.4 
Bthanolamino 2.S 
Diethanolamino 14 
Diethanolamino >10 

Isopropyl Diethanolamino 11 

Isopropyl Diethanolamino 2.2 

I 1 Diethanolamino 12.4 

Isopropyl Diethanolamino 4.5 
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What we claim is: 

1. A 2,6,9-trisubstituted purine composition of matter having the following fonnula: 

(I) 

wherein R1 is halogen or R' 1-X wherein X= NH, 0, ·s. S(OJ. 

R' 1 is alkyl, heterocyclyl, aryl, heteroaryl, ara1kyl, heteroarylalkyl, alkenyl, and 

alkynyl, each having one to 20 carbon atoms, which alkyl, heterocyclyl, aryl, heteroaryl, 

aralkyl, heteroarylalkyl, alkenyl, and alkynyl, are optionally substituted with from 1 to 3 

10 substituents independently selected from the group consisting qf halo, aryl; CF3, heteroaryl, 

heterocyclyl, R.22, SR20
, S(O)R21, S02R21, S02NR~23, SO:iNR2°COR21, S<>;NR20CONR2°R.23

, 

S02NR20C02R
21, NR20R23

, NR20COR2
\ NR20CO;zR.21

, NR20CONR2°R.23
, N(R~~NHR23, 

NR20S02R21
, OR20• OCONR2°R.23

, OCONR20S0~21, OCONR2°R.23
, CN, C02R20

, CONR2°R23
, 

CONR20S02R
21 and COR20

; 

ts R2 is a hydrogen or hydrocarbon selected from the group alkyl, heterocyclyl, aryl, 

heteroaryl, aralkyl, heteroarylalkyl, alkenyl,and alkynyl, each having one to 20 carbon atoms, 

11111111111111 111111111111 1111 
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which alkyl, heterdcyclyl. aryl, heteroaryl, aralkyl, heteroarylalk:yl, allcenyl,and alkynyl,are 

optionally substituted with ftom 1 to 3 substituents independently selected from the group 

consisting of halo, aryl, heteroaryl, beterocyclyl, R22, SR20
, S(O)R21

, SOJl21, SO;iNR2°R23
, 

S~NR2°COR21, S02NR.2°CONR2°R23
, S02NR2°COJl21

, NR2°R", NR20COR21, NR.20C02R21
, 

5 NR.20CONR:zoit23
, N(R2°)C(NR~NHR23, NR10S0~1 • OR20

, OCONR2°R21
, OCONR20S02R21

, 

OCONR2°R23
, CN, C0~20, CONR2°R23

, CONR20S~R21 and COR2°; 

R, is a halogen, hydroxyl, thio, alkOxy, alkylthio, alkyl, -NR..Rs or a component 

having the fonnula: 

10 wherem=l-3, n=l-3, o=l,3, y=carbonyl,-NJl.Rs, hydroxyl, tbiol, alkoxy, alkylthio1; 

R. and R5 are each independently hydrogen, O~ ~~. or a hydrocarbon selected 

from the group including alkyl, acyl, heterocyclyl, aryl, heteroatyl, aralkyl, heteroarylalkyl, 

alkenyl,and alk.ynyl, each having one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, 

aryl, heteroaryl, aralkyl, heteroarylalkyl, alkenyl,and alk:ynyl,are optionally substituted with 

ts from 1 to 3 substituents independently selected from the group c0nsisting of halo, aryl, 

heteroaryl, heterocyclyl, R22
, SR.2°, S(O)R21

, 80~21, S02NR.2°R23
, S0~20COR21, 

SOzNRzocoNRzoR.23, S02NR2oco;zR2'. NR,~u. NR2ocoR21, NR20cQiR21. NR1ocoNR2°R23> 

1111111 m111n111111111111 
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N(R20)C(NR2°)NHR.23
, NR20SO:iR21, OR20, QCON.R.~°RP, OCONR20SOiR.21, OCONR~23• CN, 

COiR.20, CONR2°R.23, CONR20S~R21 and (:;QR:A9; with the proviso that when Y is carbonyl, 

Y and R' 4 together may be a single OXygetl. atom, R,t and Rs'" to$ether may be a single 

oxygen atom, R.t' and R/" may together bi= a single OJcygen atom, ~wherein when It, is 2-

s hydroxyethylamino and. R2 is methyl, R1 '-X is not amino,. 3"'.methyl-2-butenylamino, 

benzylamino, or m-hydroxybenzylamino, when R, is not 2-hydf9xyethylamino, when ~ is 

isopropyl, R.1 '-X is not benzylammo, m-hydroxyb~laUiino. oi: 3-methylbutylamino, when 

· R, is 2-hydroxyethylamino and~ is 2-hydroxyethyl, R1'-X is not benzylamino and when R3 

is selected from the group consisti~ of 2-methyl-2-hydroxypropylamino, and 2-

10 dimethylaminoethylamino, and when~ is methyl, then R.1 '-Xis not benzylamino; 

R20 is a member selected from the groiq> consisting of H, C1•15 alkyl, Ci-15 alkenyl, C:z..15 

alkynyl, heterocyclyl, aryl, and heteroaryl, which alkyl, alkenyl, alkynyl, heterocyclyl, aryl, 

and heteroaryl are optionally substituted with 1 to 3 substituents. independently selected from 

halo, alkyl, mono- or dialkylamin(), alkyl or aryl or beteroaryl amide, CN, 0-C1_6 alkyl, CF3, 

ts aryl, and heteroaryl; 

R21 is a member selected from ~c;: gro\lP consisting of C1•15 alkyl, c;_15 alkenyl, C2• 

15 alk:ynyl, heterocyclyl, aryl, and heteroaryl, which alkyl, alkenyl, alkynyl, aryl, heterocyclyl, 

and hcrteroaryl are optionally substituted witli 1 to 3 substituents independently selected from 

the group of halo, heterocyclyl, aryl, heteroaryl, CF3, CN, OR20
, SR20, N(R~, S{O)R22

, 

20 S~R22, SO;iN(R2
°)2. SO;iNR.2°COR22

, SO:zNR,2°COiR22
, S02NR20CON(R2°)2. N(R2°)2 

NR.20COR22
, NR2°C02R22, NR.20CON(R2°)2. NR.2°C(NR2°)NHR.23

, COR20
, 00~20• CON(R2°)2, 

CONR20SOiR22
• NR20S02R22

, S02NR2°COzR_22
, OR2°, OCONR20SOiR.22

, OC(O)R20, 

C(O)OCffzOC(O)R20
, and OCON(R2°)2, and each optional heteroaryl, aryl, and heterocyclyl 

11111111111111 11111 1111111 f 111 
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substituent is optionally ;substituted with halo, alkyl, CF3, amine, mono- or di- alkylamino, 

alkyl or ary~ or heteroaryl amide, NCOR22
, NR20SO:zR22, COR20

, C~20, CON(R.2'1)2, 

NR20CON(R.2°)2, 0C(O)R20
, OC(O)N(R~ SR2°, S(O)R22

, S0~22, S02N(Rzo.>21 CN, or0R20
; 

R22 is a member selected from the group consisting of c(.)5 alkyl, Ci.is alkenyl, c~IS 

s alkynyl, heterocyclyl, aryl, and heteroaryl, which alkyl, alkenyl, aJkynyJ, · heterocyclyl, aryl, 

10 

and heteroaryl are optionally substituted with 1 to 3 substituents independently selected from 

halo, alkyl, mono- or dialkylamino, alkyl oi aryl or heteroaryl amide, CN, O-C1"' alkyl, CF3, 

aryl, and heteroacyl; and 

R.23 is R21 or H. 

2. A 2,6,9-trisubstituted purine composition of claim 1 wherein: 

R' 1 is a alkyl, heterocyclyl, axyl, heteroaxyl, aratkyl, heteroarylalkyl, alkenyl,and alk:ynyl, 

each having one to 20 carbon atoms, which alkyl, heterocyclyl, aryl, heteroaryl, aralkyl, 

heteroarylalkyl, · alkenyl,and alkynyl,are optionally substituted with from 1 to 3 substituents 

independently selected from the group consisting of halo, CF3, aryl, heteroaryl, heterocyclyl, 

~ is a hydrogen or hydrocarbon selected :from the group substituted alkyl, heterocyclyl, 

aryl, heteroaryl, aralkyl, heteroarylalk:yl, alkenyl,and alkynyl, each having one to 20 carbon 

atoms, which alkyl, heterocyclyl, ar}rl, heteroaryl, aralkyl, heteroarylalk:yl, alkenyl,and 

20 alk.ynyl,are optionally substituted with ftom l to 3 substituents independently selected ftom 

the group consisting ofhalo, aryl, heteroaryl, heterocyclyl, R22
, SR20

, S(O)R21, S()Jl21, 

S02NR2°R.23
, NR2°Rn, NR2°COR21

, NR2°C02R21, NR20CONR2°R.23
, NR10SOJl21

, OR10
, CN, 

CO:Jl2°, CONR2°R.23
, and COR10

; 

I lllllll llllll Hiil lllll ll 1111 
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R. and Rs are each independently hydf9gcm, o~, ~;ora hydrocarbon selected from 

the· group inc~uding alkyl, acyl, heterocyclyl, aryl, heteroaryl, ·aralkyl, heteroarylalkyl, 

alkenyl,an.d alkynyl, each having one to 20 carbon atoms, which· alkyl, acyl, heterocyclyl, 

aryl, heteroaryl, aralkyl, heteroaryla1kyl, illkenyl,and alkynyl,are OP;tionally substituted with 

s from 1 to 3 substituents independently $elected from the group consisting of halo, aryl, 

heteroaryl, heterocyclyl, R22
, SR20

, S(Q)R21
, SC>iR21

, S02NR~~. NRzoa23
, NR20COR21, 

NR2°CO:iR.21
• NR20CONR2°R23

, NR20SO:zR_21
• OR20

, CN, C02R
20

, CONR.31t2', and COR20
; 

R20 is a member selected from the group consisting ofH, C1-aalkyl, C2_8 alkenyl, Ci. 

15 heterocyclyl, aryl, and heteroaryl, which alkyl, alkenyl, heterocy~lyl, aryl, and heteroaryl 

10 are optionally substituted with 1 to 3 substituents 4idepen.dently selected from halo, alkyl, 

mono- or dialkylamino, alkyl or aryl or heteroaryl amide, CN, O-C1-c; alkyl, CF3, aryl, and 

heteroaryl; 

R21 is a member selected from the ~up co~isting of C1•1 alkyl, <;.8 alkenyl, 

heterocyclyl, aryl, and heteroaryl, which alkyl, alkenyl, aryl; heterocyclyl, and heteroaryl are 

15 optionally substituted with 1 to 3 substituents independently selected from the group of halo, 

heterocyclyl, aryl, heteroaryl, CF3, CN, OR20
, SR.2°, N{R2

°)2, S(O)R22, S02R
22

, SO;iN(R2°)20 

SOJm,2°COR22
, S02NR20C02R22

, S02NR.2°CON{R2
°)2. N(R.2°)2 NR20COR22

, NR2°C02R22
, 

NR20CON(R.2°)2, NR20C(NR2°}NHR23
, COR20

, C02R
20

, CON(R2°)2, CONR20SO;zR22
, 

NR20S0~22• S02NR2°C02R22
, OR20

, OCONR20SOzR22
, OC(O)R~, qO)OCHiOC(O)R20

, and 

20 OCON(R2°)2, and each optional heteroaryl, aryl, and heterocyclyl substituent is optionally 

substituted with halo, alkyl, CF3, amino, mono- or di- alk:ylamino, alkyl or aryl or heteroaryl 

amide, NCOR22
, NR20SOz}l22

, COR20
, C02R

20
, CON(R2°)2, NR20CON(R2

°)2, OC(O)R20
, 

OC(O)N{R20
) 2, SR20

, S(O)R22
, SOzR22

, SO;iN(R.~2, CN, or0R20
; and 

' lll\1111\ll\l llll\ 11111 l\ \Ill 
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Rn is a member select~d fibm the group consisting of C1•8 alkyl, <;.8alkenyl, heterocyclyl, 

aryl, and heteroacyl, which alkyl, a1kenyl, heterocyclyl, aryl, and heteroaryl are optionally 

substituted with 1 to 3 substituents independently selected from halo, alkyl, :mooo- or 

dialkylamino, alkyl or aryl or heteroaryl amide, CN, 0-C,-' alkyl, CF), aryl, and heteroaryl. 

s 3. A 2,6,9-trisubstituted purine composition of claim 1 wherein: 

R'1 is alkyl, heterocyclyl, aryl, heteroaryl, aralkyl, beteroaryla1kyl, alkenyl,and alkynyl, 

each having one to 20 carbon atoms, which alkyl, heterocyclyl, aryl, heteroaryl, aralkyl, 

heteroarylalkyl, alkenyl,and alkynyl,are optionally substituted with from 1 to 3 substituents 

independently selected from the group consisting of halo, CFJ, aryl, heteroaryl, heterocyclyl, 

10 R22
, SR20

, S(O)R21
, S02R.21, S02NR~23, NR~23• NR20COR21

, NR~02R21, NR2°S02R
21

, 

OR20
, CN, C02R

20
, CONR2°R23

, and COR20
; 

R1 is a hydrogen or hydrocarbon selected from the group including alkyl, heterocyclyl, 

and aryl, each having one to 10 carbon atoms, which alkyl, heterocyclyJ, aryl,are optionally 

substituted with from I to 3 substituents independently selected ftom the group consisting of 

15 halo, aryl, heteroaryl, heterocyclyl, R22
• SR20

, S(O)R21
, SOiR.2\ SOaNR2°R", NR~23, 

NR2°COR21
, NR2°CO;iR.2', NR20SO;iR.21

, OR10
; CN, CO:zR.20

, CONR2°R23
, and COR20

; 

~ and Rs are each independently hydrogen, 0~0, NR:z~3, or a hydroca:rbon selected 

from the group including alkyl, acyl~ heterocyclyl, aryl, heteroaryl, aralkyl, alkenyl,and 

alkynyl, each having one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, aryl, heteroaryl, 

20 aralk:yl, alkenyl,and alkynyl,are optionally substituted with from l to 3 substituents 

independently selected from the group consisting of halo, aryl, heteroary], heterocyclyl, R22
, 

SR20
, S(O)R21

, S0~21 , S02NR.2°R.23
, NR211R.23

, NR2°COR2', NR.20C02R
2
t, NR20S02R

21
, OR.2°, 

CN, COzR20
, CONR20R13

, and COR20
; 
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R20 is a member selected from the group consisting of H, c;:, ... alkyl, aryl, and heteroaryl, 

which alkyl, aryl, and heteroaryl are opti.onally substituted "7ith 1 to 3 substituents 

independently selected from halo, alkyl, mono ... or dialkylamino, ~l or aryl or heteroaryl 

5 R21 is a member selected from the group consisting of C1-a alkyl, aryl, and heteroaryl, 

which alkyl, aryl, and heteroaryl are optionally substituted with 1 to 2 substituents 

independently selected from the group ofhalo, CF3, CN, OR20
, SR20

, N(R20
}2, S(O)R22

, S~R22, 

R22 is a member selected from the group consisting of C1_8 alkyl, aryl, and heteroaryl, 

10 which alkyl, aryl, and heteroaryl are optionally substitutc:d with 1 to 3 substituents 

independently selected from halo, alkyl, mono ... qr dialkylamino, alkyl or aryl or heteroaryl 

amide, CN, Q..C1-cs alkyl, CF3, aryl, and heteroaryl. 

4. A 2,6,9 ... trisubstituted purine composition of claim 1 wherein: 

R' 1 is a aJkyl, heterocyclyl, aryl, heteroaryl, aralkyl, heteroarylalkyl, aJkenyl,and alkynyl, 

lS each having one to 20 carbon atoms, which alkyl, heterocyclyl, aryl, heteroaryl, aralkyl, 

heteroarylalkyl, alkenyl,and alkynyl,are optionally with . from 1 to 2 substituents 

independently selected from the group consisting of halo, CF3,, aryl, R22
, SR20

, S(O)R21
, 

20 ~is a hydrogen or hydrocarbon selected from the group alkyl, heterocyclyl, and aryl, 

each having one to 10 carbon atoms , which alkyl, heterocyclyl, aryl, are optionally 

substituted with from 1 to 2 substituents independently selected from the group consisting of 

1111111\ \1\1111111\ \llll ll Ill\ 
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hal aryl h teroaryi h-- 1 I R22 SR20
, S(O)R21

, SQ1 ».·2.1• so· ~2r>n23, NR2°"'23
, o, • e , ~ocyc y, , 2"''"' ~, ... " ·A A 

R¢ and Rs are each independently hydrogen, or a hydrocarbon selected from the group 

including alkyl, aeyl, heterocyclyl, aryl, heteroaryl, aralkyl, alkenyl,and alkynyl, each having 

5 one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, aryl, heteroaryl, aralkyl, alkenyl,and 

alkynyl,are optionally substituted with from 1 to 2 substituents independently selected from 

R20 is a member selected .from the group consisting of H, C1.aalkyl, aryl, and 

10 heteroaryl, which alkyl, aryl, and heteroaryl are optionally substituted with 1 to 3 substituents 

independently selected from halo, alkyl, mono~ or dialkylamino, alkyl or aryl or heteroaryl 

amide, CN, O-C1-11 alkyl, CF3; 

R.21 is a member selected from the group consisting of C1•8 alkyl, aryl, and 

heteroaryl, which alkyl, aryl, and heteroaryl are optionally substituted with 1 to 2 substituents 

15 independently selected from the group of halo, CF3, CN, OR20
, SR.2°, N(R~, S(O)R22

, SOiR.22
, 

SOiN(R.2'\, NR2°C02R
22

, NR2°C0Ncazo)2, COR20
, C02R

20
, CON(R2°)2, NR2DSOzR22

, OR20
; and 

R22 is a member selected from the group consisting of C1-t alkyl, aryl, and 

heteroaryl, which alkyl, aryl, and heteroaryl are optionally substituted with 1 to 3 substituents 

independently selected from halo, alley~ mono- or dialkylamino, alkyl or aryl or heteroaryl 

20 amide, CN, O-C1"' alkyl, CF3, aryl, and heteroaryl. 

5. The 2,6,9-trisubstituted purine composition of claim 1 wherein X =NH. 

6. The 2,6,9-trlsubstituted purine composition of claim 1 wherein R3 is a component 

having the fonnula: 

11111111 lltltt 1111111111111111 
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where m=l-3, n=l-3, o=l,3, y=carbonyl, -NRJls, hydroxyl, tbiol, aUcoxy, alkylthiol with the 

provisos that when Y is carbonyl, Y and R' 4 together may be a single oxygen atom, Rt and 

Rs" may together be a single oxygen atom, Rt' and Rs"' may together be a single oxygen 

s atom; and 

R.. and Rs are each independently hydrogen, or a hydrocarbon selected from the group 

includfug alkyl, acyl, heterocyelyl, alyl, hetert>aryl, anilkyl, alkenyl,and alkynyl, each having 

one to 20 carbon atonis, which alkyl, acyl, heterocyclyl, aryl, heteroaryl, aralkyl, alkenyl,and 

alkynyl,are optionally .substituted with from 1 to 2 substituents ·independently selected from 

10 the group consisting of halo, aryl, R22
, SR20

, S(O)R21
, S02R

21
, S02NR2°R23

, NR2°R23. 

NR2°COR21
, NR20C01R21

, NR20S02R21
, OR20

, CN, C02R20
, and CONR2°R.23

• 

7. The 2,6,9-trlsubstituted purine composition of claim 3 wherein R1' is selected 

from the group consisting of aralkyl and heteroarylalkyl. 

8. The 2,6,9-trisubstituted purine composition of claim 7 wherein R1' is selected 

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

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

and alkyl cycloalkyl. 

' lll\lll llllll Ill\\ lllll l\ 1111 
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9. A 2,6,9-trisubstitutttl purine composition of claim 5 wherein: 

R' 1 is an ~1. heteroaryl, beterocyclyl, aralkyl, heteroarylalkyl, each having one to 20 

carbon atoms, which· aryl, heteroaryl, heterocyclyl, aralkyl, heteroarylalkyl, are optionally 

substituted with from 1 to 2 substituents independently selected from the group consisting of 

.s halo, CF3, aryl, R22
, SR20

, S(O)R21
, SOJl21, SOzNR,2°R.23

, NR2°R.23
, NR2°COR!1, NR20CO:zR2

', 

NR10S02R
21, OR20

, CN, CO:zR.211
, and CONR2°R.23

; 

~ is a hydrogen or hydrocarbon selected from the group substituted lower alkyl, 

substituted alley!, · cycloalkyl, substituted cycloa1kyl each having one to 10 carbon atoms 

wherein substitution includes optional substitution with from 1 to 2 substituents 

IO independently selected from the group consisting of halo, R22
, SR20

• S{O)R21
, S02R21

, NR.lO_R23
, 

OR10
, and CN; 

R.. and Rs are each independently hydrogen. or a hydrocarbon selected from the group 

including alkyl, aeyl, heterocyclyl, aryl, heteroaryl, aralkyl, alkenyl,and alk.ynyl. each having 

one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, aryl, heteroaryl, aralkyl. alkenyl,and 

15 alkynyl.are optionally substituted with ftom 1 to 2 substituents independently selected from 

OR20
• CN, C02R

20
, and CONR2°R.23

; 

R_20 is a member selected from the group consisting ofH, c1 ... alkyl, which alkyl is 

optionally substituted with 1 to 2 substituents independently selected from halo, alkyl, mono-

20 or dialkylamino, alkyl or CN, O-C1"' alkyl, CF3; 

R21 is a member selected .from the group consisting of C1., alkyl, which alkyl is 

optionally substituted with l to 2 substituents independently selected from the group of halo, 
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R22 is a member. selected from the group consisting of C1-3alk.yl, aryl, heteroaryl 

which alkyl, . aryl, and h~l are optionally substitute4 with 1 to 3 substituents 

independently selected fto:rn halo, alkyl, mono- or dialkylamino, alkyl or aryl, CN, O-C1-6 

alkyl, CF3• 

s 10. The 2,6,9-Mbstituted purine composition of claim 3 wherein R1' is selected 

from the group consisting of aryl, heterocyclyl, heteroaryl, .. substituted heteroaryl, and 

substituted aryl. 

11. The 2,6,9-trisubstituted purine composition of claim 3 wherein R1' is selected 

from the group consisting of aryl, unsubstituted pyridyl, substituted pyridyl, and substituted 

10 aryl, and ~is selected from the group consisting ofatkyl, substituted alkyl. 

12. The 2,6,9-trisubStituted p~e composition of claim 2 wherein R3 is -Na.Rs 

· wherein R.. and R5 are each selected frOm the group c~ of hydrogen, alkyl, 

heterocyclyl, acyl, aryl, heteroaryl, aralkyl, heteroaralkyl, alkyl alkenyl, alkyl alkynyl, each 

having one to 20 carbon ·atoms, which alkyl, acyl, heterocyclyl, aryl, heteroaryl, aralkyl, 

15 heteroarylalkyl;are optionally substituted with from 1 ·to 3 substituents independently selected 

from the group co11Sisting ofhalo, aryl, heteroaryl,heterocyclyl, R22
, SR20

, S(O)R21
, S02R

21
, 

13. A 2,6,9-trisubstituted purine composition of claim 12 wherein: 

20 R' 1 is an aryl, substituted aryl, each having 6 carbon atoms wherein substitution includes 

optional substitution with from I to 2 substituents independently selected from the group 

consisting of halo, CF3, aryl, R22
, NR2°R.23

, NR2°COR21
, OR20

, CN; 
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~ is a hydrogen or hydrocarbon selected from the group substituted lower alkyl, 

cycloalkyl, substituted cycloa1kyl each having one to 6 carbon atoms whmein substitution 

includes optional substitution with from l to 2 substituents independently selected from the 

group consisting ofhalo, R22
, NR.2°R.23

, OR20
; 

s Rt and Rs are each independently hydrogen, or a hydrocarbon selected from the group 

including alkyl, arid heterocyclyl wherein each hydrocarbon has from 1 to 12 carbon atoms, 

which alkyl, and heterocyclyl are optionally substituted with. from 1 to 2 substituents 

independently selected from the group consisting of halo, R22
, SR20

, 0R2° ,NR~23, CN, 

10 R10 is a member selected from the group consisting ofH, C1.,alkyl; 

R.21 is a member selected from the group consisting of C1-3 alkyl, which alkyl is optionally 

substituted with 1 to 2 substituents independently selected from the group of halo, CF3, CN, 

OR20
, SR20

, N(R~; and 

R22 is a member selected from the group consisting of C1•3alkyl, aryl, heteroaryl which 

15 alkyl, aryl, and heteroaryl are optionally substituted with 1 to 3 substituents independently 

selected from halo, alkyl, mono- or dialkylamino, alkyl or aryl, CN, O-C1•6 alkyl, CF3• 

14. A 2,6,9-trisubstituted purine composition of claim 12 wherein: 

R • 1 is an aryl, substituted aryl, each having 6 carbon atoms wherein substitution includes 

optional substitution with from 1 to 2 substituents independently selected from the group 

~ is isopropyl; 

Rt and R5 are each independently hydrogen, or a hydrocarbon selected from the group 

including alkyl, and heterocyclyl wherein each hydrocarbon has from 1 to 12 carbon atoms. 
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which 8lkyl, ·and heterocyclyl are optionally substituted with. from . l substituent 

independently selected from the 8rou:p consisting ofR~. OR20
, NR.ioi23

; 

R20 is a member selected from the group consisting of H, C1_2alkyl; 

R21 is a member selected froiii the group consisting of C1_3 allc}rl; i 

s R22 is a member selected :fro:m the group consisting of C1•3alkyl, aryl, which alkyl, aryl, 

are optionally substituted with l substituent independently selected from halo, alkyl, mono-

or dialkylamino, CN, CF3; and 

R23 is R21 or H. 

15. A 2,6,9-trisubstituted purine composition of claim 12 wherein: 

10 R'1 is an aralkyl, substituted aralkyl, each having 6-8 carbon atOm.s wherein substitution 

includes optional substitution with from 1 ·to 2 substituents independently selected from the 

· ·~ is a hydrogen or hydrocarbon selected from the group substituted alkyl, cycloalkyl, 

substituted cycloallcyl each. having one to 6 . carbon atoms wherein substitution includes 

ts optional substitution with from 1 substituent independently selected from the group 

Rt and Rs are each independently hydrogen, or a hydrocarbon selected from the group 

incbicling alkyl and heterocyclyl wherein each hydrocarbon has frtnn 1 to 12 carbon atoms, 

which alkyl and heterocyclyl are optionally substituted with from 1 to 2 substituents 
. . 

20 independently selected frorii the group consisting of halo, R22
, SR20

, QR20 ,NR:ioa23
, CN, 

R20 is a member selected from the group consisting of H. C1.aalkyl; 

I lllllll llllll lllll lllll· 111111 
* C L M S * 



W000/44750 PCT/US00/01407 

87 

R.21 is a member seleet&t'l from the group consisting of C1•3 alkyl, which alkyl is optionally 

substituted with 1 tO 2 substituents independently selected from the group of halo, CF3, CN, 

OR20
, SR20

, N(R~2; and 

R22 is a member selected from the group consisting of C1-3alk.yl, aryl, heteroaryl which 

s alkyl, aryl, and heteroaryl are optionally substituted with l to 3 substituents independently 

selected from halo, alkyl. mono- or dialkylamino, alkyl or aryl, CN, O-C1•6 alkyl, CF3• 

16. A 2,6,9-trisubstituted purine composition of claim 12 wherein: 

R' 1 is -Clli-phenyl wherein the phenyl ring is optionally substituted with from 1 to 2 

substituents independently selected from the group consisting of halo, CF3, R22
, OR20

, CN; 

10 ~ is isopropyl; 

~ and Rs are each independently hydrogen, or a hydrocarbon selected from the group 

including alkyl, and heterocyclyl wherein each hydrocarbon has from I to 12 carbon atoms, 

which alkyl, and beterocyclyl are optionally substituted with from 1 to 2 substituents 

independently selected from the group consisting ofR22
, OR20

, NR~23; 

15 R.2° is a member selected from the group consisting of H, C1•2alkyl; 

R21 is a member selected from the group consisting of C1•3 alkyl; 

R22 is a member selected from the group consisting of C1•3alkyl, aryl, which alkyl. aryl, 

are optionally substituted with 1 substitueht independently selected from halo, alkyl, mono-

or dialkylamino, CN, CF;; and 

20 R23 is R21 or H. 

17. The 2,6,9-trisubstitut~ pUrlne composition of claim 12 wherein R1' is selected 

from the group consisting of aralkyl, substituted pyridylalkyl, and unsubstituted pyridylalkyl; 
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~ is selected from the group consisting of alkyl, which alky~ is optionally substituted 

with from 1 to 2 substituents independently selected from the group consisting of halo, R22
, 

NR2«R23, OR20; 

R.. is a substituted alkyl having from 2 to 6 carbon atoms ,<>P,tionally substituted with 

s . from 1 to 3 substituents independently selected from the group. c_onsisting of R22
, OR20 

, 

NR24R2l; 

~ is selected from the group consisting of hydrogen, alkyl, acyl, heterocyclyl, aryl, 

heteroaryl, ara1kyl, each having one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, aryl, 

heteroaryl, aralk.yl,are optionally substituted with from 1 to 2 substituents independently 

R20 is a member selepted from the group consisting ofH, C1•2 alkyl; 

R21 is a member selected from the group consisting of C1..J alkyl; 

R22 is a member selected from the grQUp consisting of_C1..J alkyl, aryl, which alkyl, 

15 aryl, are optionally substituted with 1 substituent independently selected .from halo, alkyl, 

mono- or dialkylamino, CN, CF3; and 

R23 isR21 orH. 

18. The 2,6,9-trisubstituted purine composition of claim 12 wherein R1' is selected 

from the group consisting of aryl, substituted aryl, pyridyl, and substituted pyridyl; 

20 ~ is selected from the group consisting of alkyl, which alkyl is optionally substituted 

with from 1 to 2 substituC11ts independently selected from the group consisting of halo, R22
, 
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~ is a substituted alkyl having :from 2 to 6 carbon atoms gptionally substituted with 

from 1 to 3 substituents independently selected from the group consisting of Ru, OR20 
, 

R5 is selected from the group consisting of hydrogen, alkyl, acyl, heterocyclyl, aryl, 

5 heteroaryl, aralkyl, each having one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, aryl, 

heteroaryl, aralkyl,are optionally substituted with from I to 2 substituents independently 

selected from the group consisting of halo, aryl, R22
, SR.2°, NRlO_R.23

, NR10COR.21
, NR20C0~21, 

NR20S02R21, OR20
, CN, C02R20

, and CONR.21>Jt23
; 

R20 is a member selected from the group consisting ofH, C1-2 alkyl; 

10 R21 is a member selected from the group consisting of C1•3 alkyl; 

R22 is a member selected from the group consisting of CM alkyl, aryl, which alkyl, 

aryl, are optionally substituted with 1 substituent independently selected :from halo, alkyl, 

mono- or dialkylamino, CN, CF3; and 

R23 isR.21 orH. 

15 19. The 2,6,9-trisubstituted purine composition of claim 12 wherein R1' is selected 

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

Rz is selected from the group consisting of alkyl, which alkyl is optionally substituted 

with from 1 to 2 substituents independently selected from the group consisting of halo, R22
, 

20 R. and Rs are each a substituted alkyl having from 2 to 6 carbon atoms optionally 

substituted with from 1 substituent independently selected from the group consisting ofR22
, 

NR~23, and OR20
; 

R20 is a member selected from the group consisting ofH, C1•2 alkyl; 
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R21 is a member selected from the group consisting of c,~3 alkyl; 

R22 is a member selected from the group consisting of C1•3 alkyl; and 

R23 is R21 or H. 

20. The 2,6.9-trisubstituted purine composition of claim 12 wherein R1' is CH2 -

5 aryl or CH2 - substituted 81)'1, Rz is lower alkyl or substituted lower alkyl, and R.. and Rs are 

each -Cffa CH20H, -CHR'CH20H. or -Cffz CHR'OH wherein R' is hydrogen or allcyl 

having from 1 to 6 carbon atoms. 

21. The 2,6,9-trisubstitu.ted purine composition of claim 12 wherein R1' is Clli-

Aryl or C~-substituted aryl, ~ is lower alkyl, and R. = H, and Rs is -CH2CH2NH2, 

10 CHR.'C~Nlli. -CffzCHR'Nlii wherein R' is hydrogen or alkyl having from 1 to 6 carbon 

atoms. 

22. The 2,6,9-trisubstituted purine composition of . claim 21 wherein Ra is 

isopropyl. 

23. The 2,6,9-trisubstitu.ted purine composition of claim 12 wherein R1' is Clli-

15 Aryl or CH2-substitu.ted aryl, ~ is lower alkyl, and R. = -C~~OH Rs is C~CH~. or -

C:EIR.'CHiNff2, or- C~CHR'Nffz wherein R' is hydrogen or alkyl having from 1to6 carbon 

atoms. 

24. The 2,6,9-trisubstituted purine composition of claim 23 wherein Rz is 

isopropyl. 

20 25. The 2,6,9-trisubstituted purine composition of claim 20 wherein R.i is 

isopropyl. 

26. The 2,6,9-trisubstitu.ted purine composition of claim 12 wherein R1' is selected 

from the group consisting of ·aryl, substituted aryl, pyridyl, and substituted pyridyl, R.i is 
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selected from the grotip ·cOJisisting of lower alkyl, substituted lower alkyl, and alkyl 

cycloalkyl, and.Rt and~ 'are each a substituted lower alkyl having from 2 to 6 carbon atoms. 

27. The 2,6,9-trisubstituted purine composition of claim 12 wherein Ri' is aryl or 

substituted aryl, ~ is lower alkyl, or substituted lower alkyl, and R 4 and R 5 are each 

5 CH2Cff:iOH , -CHR'CBzO~ or -CliiCHR'OH wherein R' is hydrogen or alkyl having from 

1 to 6 carbon atoms. 

28. The 2~6,9-trisubstituted puriiie composition of claim 27 wherein ~ is 

isopropyl. 

29. The 2,6,9-trisubstituted purine composition of claim 12 wherein R1' is benzyl 

JO substituted with a haloge~ alkoxy, phenyl, pyridyl or nitro group, ~ is isopropyl, and R 4 and 

R 5 are each -C~~OH. 

30. The Z6,9-trisubstuted purine composition of claim 12 wherein R1' is benzyl 

substituted with a halogen, alkoxy, phenyl, pyridyl or nitro group, Riis isopropyl, R.. = H, and 

1s 31. The 2,6,9-trisubstuted purine composition of claim 12 wherein R1' is benzyl 

substituted with a halogen, alkoxy, C1-3 alkyl, CF3, phenyl, pyridyl or nitro group, ~ is 

isopropyl, ~ = H, and Rs = CH,CHR'NH2 wherein R' is hydrogen or alkyl having from 1 to 6 

carbon atoms. 

32. The 2,6,9-trisubstuted puritie composition of claim 12 wherein R1 • is benzyl 

20 substituted with a ruilogen, aikoxy, C1•3 alkyl, CF3, phenyl, pyridyl or nitro group, ~ is 

isopropyl, ~ = H, and Rs = CH".iCR'R'NH2 wherein R' is hydrogen or alkyl having from 1 to 

6 carbon atoms. 
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33. The 2,6,9-trisubstuted purine compo11ition of claim 1 selecte<l from the group 

consisting of 2-{(2-hydroxyethyl}[9-(methylethyl)-6-( {[ 4-

(tritluoromethyl)phenyl]methyl}amino )purin-2-yl]amino }ethan-1-ol,. {((2S)oxolan-2-

yl)methyl](6-{[( 4-fluorophenyl)methyl]amino }-9-(methylethyl)purin-2-yl)amine, 

s [((2R)oxolan-2-yl)methyl](6-{[(4-tluorophenyl)methyl]amino }-9-(methylethyl)purin-2-

yl)amine, 

yl)amine, 

(2-aminoethyl)(6-{[3,5-dichlorophenyl)methyl]amino }-9-(methyletbyl)purin-2-

(2-aminoethyl)[6-( {[ 4-chloro-3-:(trifluoromethyl)phenyl]methyl}amino )-9-

(methylethyl)purin-2-yl]amine, [-[(6-{[( 4-chlorophenyl)methyl]amino }-9-(methylethyl)purin-

2-yl)amino ]-3-methylbutanamide, (2-amino-2"'.methylpropyl)(6-{[(4-

3-(2-[bis(2-10 chlorophenyl)methyl]amino }-9-(methylethyl)purin-2-yl)amine, 

hydroxyethyl)amino]-6-{[4-chlorophenyl)methyl]amino}purin-9-yl)butan-2-one, 

2-[(6-{[(4-chlorophenyl)methyUamino }-9-{methylethyl)purin-2-yl)amino ]-3-methylbutan-1-

ol;. 4-[( {2-[(2-aminoethyl)amino]-9-(methylethyl)purin-6-

yl}amino )methyl]benzenesulfonamide, 2-[(2-hydroxyethyl)(6-{[(4-

15 methoxyphenyl)methyl]amino }-9-(methylethyl)purin-2-yl)amino ]etban-1-ol, 2-((2-

hydroxyethyl) {9-( methylethyl)-6-[{4-phenylphenyl)amino ]purin-2-yl}amino )etban-1-ol, 

{2-[(2-amino-2-propyl}amino ]-9-(methylethyl)purin-6-yl} [( 4-hlorophenyl)methyl]amine, 

{2-[(2-aminoethyl)amino ]-9-( methylethyl)purin-6-yl} [(4-chlorophenyl)methyl]amine, 

{2-[{2-aminopropyl)amino ]-9-( methylethyl)purin-6-yl}[(4-chlorophenyl)methyl]amine and 

20 2-[(2-aminoethyl)(6-{[(4-chlorophenyl)methyl]amino}-9-(methylethyl)purin-2-

yl)amino ]etban-1-ol. 

34. The 2,.6,9-trisubstituted purine composition of claim 12 wherein R1' is phenyl 

substituted with a halogen. alkoxy, phenyl, pcyidyl or nitro group, ~ is isopropyl, and ~and 
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Rs are each -~~OH. 

35. The 2,6,9'.;.trisubstituted purine composition of claim 12 wherein R1' is 

biphenylmethyl, ~ is isopropyl, and R. and R, are each -CH.zCHiOH. 

36. The 2;6,9-trisobstituted purine composition of claim 12 wherein R1' is selected 

5 from the group consisting of3-methy1thiophenyl, 4-methylthiophenyl, 4-phenylbenzyl, 4-

methoxybenzyJ.. 4-biphenyl, 3-methoxybenzyl, 4-(2-thienyl)benzyl, 4-(4-

methyl)phenylbenzyl, 4-(4-trifluoromethyl)phenylbenzyl, 4-(4-nitrilo)phenylbenzyl, 4-(2-

pyridinyl)benzyl, piperonyl, 3-methoxbenzyl, 4-chlorobenzyl, and 4-nitrobenzyl, ~ is 

isopropyl, and R. and Rs are both C~CH20H. 

IO 37. The 2,6,9-trisubstituted purine composition of claim 36 wherein R1' is selected 

from the group of compounds consisting of 4-methoxybenzyl, 4-phenylbenzyl, 4-

methoxybenzyl, 3-methoxybenzyl, 4-(2-thienyl)benzyl, 4-(4-

methyl)phenylbenzyl, 4-(4-trifluoromethyl)phenylbenzyl, 4-(4-nitrilo)phenylbenzyl, 4-(2-

pyridinyl)benzyl, piperonyl, 3-thiomethoxphenyl, 4-thiomethoxyphenyl and 4-bromophenyl 

15 38. A cationic salt of the composition of claim 1. 

39. An acid addition salt of the composition of claim 1. 

40. A method for inhibiting cell proliferation in mammals comprising 

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

mammal. 

20 41. The method of claim 40 wherein the therapeutically effective amount ranges 

from about 0.001 to about 100 m~g weight of the mammal. 

42. The method of claim 40 wherein the composition is administered to a mammal 

suffering from a cell proliferation disorder selected from the group consisting of rheumatoid 
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arthritis, lupus, type I diabetes, multiple sclerosis, cancer, restenosis following bal1on 

angioplasty or atherectomy, restenosis following vascular modifying surgical procedures, host 

graft disease, and gout. 

43. The method of claim-42 wherein the cell proliferation disorder is restenosis. 

5 44. The method of claim 42 wherein the cell proliferation is disorder cancer. 

45. The method of claim 42 wherein the cell proliferation disorder is polycystic 

kidney disease. 

46. The method of claim 42 wherein the mammal is a human. 

47. A pharmaceutical composition of matter comprising the composition of claim 

10 1 and one or more pharmaceutical excipients. 

48. An antifungal agent useful for treating fungal infections in h~ and 

animals comprising the composition of claim 1. . 

49. The method of claim 42 wherein the cell proliferation disorder is selected 

from ·the group consisting of lymphoyd neoplasm, cancer of the colon, breast· cancer. 

1s ovarian cancer, pancreatic cancer, and cancers derived from endothelial cells. 
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