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Summary droxymethyl group by carbons in normal nucleosides, cases
are known of 4homecarboce)/]clic nucleosides showing sig-

ape ._ _ . . 1
Five new carbocyclic nucleosides were prepared by constructir@ﬁcam anti-HSv-1 aCt'V't)I

a guanine (compoun@s 5 or 8-azaguanine (compourdi$, and
7) base on the amino group of' $B'R)-3-(3-amino-2,2-di-  Chemistry

methylcyclobutyl)propan-1-0l8), and their activities against a . .
variet); gf virus):elpanpd tumor8°cell lines were determi%led. Onl){) Precursor amino alcohBlwas prepared from nopinor (-
compounds3 and 7 showed a detectable activity at subtoxic PY moglflcatlon of the previously established synthetic
concentrations against some viruses tested. route[!1]. Treatment of nopinon®)with hydroxylamine©-
sulfonic acid in acetic acid led to a crude product that was
chromatographed to afford lactdia(49% yield) and a small
amount of the isomeric lactaii (5% yield).

Although the hydrolysis a0 required forcing conditions,
it produced amino acid hydrochloride salt in 99% vyield,

There is growing interest in carbocyclic analogues of nyvhich was converted into frel? by ion-exchange chroma-
cleosides (CANs) owing to their potential antineoplastic ari@graphy. In our modified approach, (Scheme 1) the carbox-
antiviral propertie$t. For example, oxetanocin analogdes Yylic acid 12 was reduced directly, with LiAlkdin refluxing
(Cyclobut-A) and2 (Cyclobut-G) inhibit the replication of THF, rather than its methyl ester, thus obviating the use of
herpes simplex virus type 1 and type 2, varicella-zoster virudiazomethane for preparation of the latter. Customary work-
and human cytomegalovirus, and have some activity againgt of the crude product gave amino alcodiol 28% yield,

Introduction

human immunodeficiency vird& ). together with a small amount of amin@ (12% yield)™2].
. o However, the yield o8 could be improved by using an
N \’ . alternative work-up in which the crude product was first
¢ ﬁ ¢ f;f converted to the diacetyl derivatitd (87%). This was then
H TN H A N hydrolyzed in refluxing 2N HCI (22 h) to affoi@lin 83%
yield.
OH OH
1 2
NH O
The synthesis of CANs usually involves construction of @%
O

natural or modifiedd;%urine or pyrimidine base on an apprt @& 2 11

O
priate amino alcoh 1. we are currently engaged in a re- o u AcC
search programme aimed at assessing the effects of struct N _be he d_e’:wm
parameters of the amino alcohol moiety on the biologic 12
10

activity of CANs[®l. In this work we report the preparation ] s
and biological evaluation of a series of guanosine analogt l /
with a dimethylcyclobutane rin@—7. These compounds are Nu H -
structurally related to Cyclobut-@)( @ w ’
Antiviral and/or cytotoxic activity of nucleoside anti- " .

metabolites is usually shown after they have undergone phus-

phorylation, and this step seems to be essential for activation

of 2,3-didehydro-23-dideoxynucleosides, and their ana-scheme 1a) FENOSQH, AcOH, reflux; b) 12N HCI, reflux; c) Dowex
logues with regard to anti-HIV actiof!. Although such 50wWx8-200, 14M NHOH; d) LiAlH4, THF, reflux; ) AgO, py., r.t.; f) 2N
activities are not observed after elongation of théay4 HCI, reflux; g) Amberlite IRA-400 (OH).
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Scheme 2.a) 2-Amino-4,6-dichloropyrimidine, BN, n-butanol, reflux;
b) 4-chlorobenzenediazonium chloride;04 AcOH, NaOAc, r.t.; c) Zn,
AcOH, H0, EtOH, reflux; d) CH(OE12N HCI, r.t.; €) NaN@ AcOH,

H20, r.t.; f) 0.33N NaOH, reflux; g) N&l MeOH, 75 °C.
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vaccinia virus and vesicular stomatitis virus in human
embryonic skin-muscle fibroblastsg&M); vesicular sto-
matitis virus, respiratory syncytial virus and Coxsackie B4
virus in human epithelial (HeLa) cells; parainfluenza virus
type 3, reovirus type 1, sindbis virus and punta toro virus
in African green monkey (Vero) kidney cells. Brivudine
and ribavirin as well as acyclovir, ganciclovir and/8F (
9-(2,3-dihydroxypropyl)adenine were used in parallel
tests as reference drugs.

At compound concentrations up to 2&YmL: influenza
virus (strains H2N2 A2 Japan/305/57, B Hong Kong/5/72,
H3N2 (X31) in Madin-Darby canine kidney (MDCK)
cells. Ribavirin, rimantadine, and amantadine were used
in parallel tests as reference drugs.

At compound concentrations up to 20@/mL: human
immunodeficiency virus (HIV) types 1 and 2 in T-lympho-
cyte (CEM/0) cells; cytotoxicity against host cells was
correspondingly evaluated.

At compound concentrations up to pgfmL: cytomega-
lovirus (CMV, strains AD-169 and DAVIS) and varicella-
zoster virus (VZV, strains OKA, YS, 07/1, and YS/R) in
human embryonic lung (HEL) cells. Cidofovir and ganci-
clovir or brivudine and acyclovir were used in parallel tests
as reference drugs.

Results and Discussion

The great majority of the compounds did not show an

appreciable antiviral activity in these assays. However, the

The synthesis of analogu@s7is detailed in Scheme 2; in
all cases, well established meth&dbwere used to construct
a guanine or a modified guanine base on the amino group
(2'S3'R)-3-(3-amino-2,2 -dimethylcyclobutyl)propan-1-ol
(8). Briefly, 8 was condensed with 2-amino-4,6-dichlo-
ropyrimidine; the resulting pyrimidinylamino compouh8
was condensed with 4-chlorobenzenediazonium chloride
afford the 5-(4-chlorophenyl-azo)pyrimidid®, which was

reduced with zinc in acetic acid to give the triaminopyrimidp

ine17.

Thenl7was cyclized, either in triethyl orthoformate, which?9
64 + 4 ug/mL), 4 (CCsg, 82+ 1 ug/mL), 6 (CCs, 116 £

gave the 9-substituted 2-amino-6-chloropurdyeor in so-

compounds3 and7 showed some activity against vaccinia
virus, compoun@ (ICsq, 50ug/mL) and compound (ICs,
6

ug/mL), TK HSV-1 (VMW 1837), compoun@8 (ICsg,

40 pg/mL) and compound (ICsq, 70pg/mL), and Coxsackie

B4 virus, compoun@ (ICsp, 60ug/mL), at subtoxic concen-
trations. Activity found for some of the compounds tested
ggainst TK viruses suggests that, as in the case of their lower
homologueis], phosphorylation by a viral kinase is not a
revious requisite for their activity.

In connection with anti-HIV tests, a weak cytotoxic activity

ainst the host cells was detected for compoBr{@Cs,

dium nitrite/acetic acid, which gave the 5-amino-7-chloro? ug/mL) and7 (CCsp, 87+ 4 ug/mL). Compound8—7were

3H-1,2,3-triazolo[4,5d]pyrimidine derivative4 in goo

g alsotested for cytostatic activity against two tumor cell lines,

y'eld' The guanosine analoq@ and the CorrESpondmg Table 1.Inhibitory effects of compounds-7 on the proliferation of murine

8-azaguanosine analogée were obtained fron8 and 4,
respectively, bynhydrolysis in dilute sodium hydroxid&he

leukemia (L1210/0) cells and human T-lymphocyte (Molt4/C8) cells.

2,6-diamino-8-azapurinyl compoufavas obtained by treat- ICs0 (g/mL)?
ment of4 with ammonia in a pressurized vessel. Compounds L1210/0 Molt4/C8
Biological Evaluation 8 87.5+15 49.4-15.6
) ) 4 106+ 14 72.5 6.9
The new carbocyclic nucleosid8s7 were evaluated for 5 >200 >200
their antiviral activity in a wide variety of assay systems: g 178+ 31 88.2+ 5.3
— At compound concentrations up to 4(0@/mL: herpes 7 96.8+11.7 89.2+ 1.1

simplex virus type 1 (strain KOS), herpes simplex virus

type 2 (strain G), thymidine kinase-deficient (JiKerpes

250% Inhibitory concentration, or concentration required to inhibit cell

simplex virus type 1 (strains B 2006 and VMW 1837)proliferation during the linear growth phase by 50%
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and except for compourigl showed some weak inhibition of from a dropping funnel of water (12 mL) and 1IN NaOH (6 mL). After a

cell proliferation (Table 1)_ further 30 min stirring the solvents were evaporated and the resulting residue
was dried by successive dissolution-evaporation cycles using absolute etha-
nol (25 mL) and then toluene §€25 mL). The residue was stirred in &

Acknowledgements (1.62 mL) and pyridine (1.62 mL) at room temperature for 20 h, and then the
solvent was evaporated, the oil remaining was dissolved #CE{75 mL),

The authors thank the Spanish Ministry of Education and Science (ME@ashed with saturated NaHEGand then KO, and dried over anhydrous
DGICYT, PB94-0617) and the Xunta of Galicia (XUGA 20307B94) forNa,SCQu. Concentration of this solution gagé (0.58 g, 87%) as an oil. An
financial support of this work. Work at the Rega Institute was supported yalytical sample was obtained by bulb-bulb distillation in a Kugelrohr

the “Geconcerteerde Onderzoeksacties” (No.95/5), the Belgian “Fonds vegparatus (oven temp. 130—135 °C/0.01 Torr)lt}éﬂ33_135 °C).
Wetenschappelijk Onderzoeck” (No. G.0180.95) and the Biomedical Re-

search Programme of the European Commission. (1'S,3R)-3-(3-Amino-2,2 -dimethylcyclobutyl)propan-1-¢8)
) A solution 0f14(0.56 g, 2.32 mmol) in 2 N HCI (60 mL) was heated under
Experlmental Part reflux for 22 h. The solvent was evaporated and the solid remaining was dried

by three dissolution-evaporation cycles, using absolute ethanol (20 mL) and

were of reagent grade and were obtained from Aldrich Chemical Co. Meltiﬁ%rgj tgtl)l::i?géz\jvzg Qlé)htod];%rcﬂ 323 ec&c;qr(r)ejs or)ld;\;g igg‘j‘{ggi% Z,%%]Whlte
points were measured on a Reichert Kofler thermopan and are uncorrec’%é.l‘sz_164 °C) Y -41.g). Mp .
Na—D_ line polarimetry was carried out at 25 Cin a Perkin-Elmer 24 The solid8HCI was dissolved in MeOH (40 mL) and passed through a
polarimeter. Infrared spect{g were recorded in a Perkin-Elmer FT-IR 1649, packed with Amberlite IRA-400 resin in Oférm (16 mL). Con-
Zﬁ;t?(%e;eigrsmge?ngt :%ONZ:E igeﬁﬁzwgr: ;ec(t:i(\)/ ged&?cfoaBr::Iresrcgntration of the basic eluate under reduced pressur@gass? g, 83%) as

p y ' p Y- Y %\ colorless oil that spontaneously crystallized. An analytical sample was

were performed by a Perkin-Elmer 240B Elemental Analyser. Biologic tained by recrystallization of this material from EtOREtMp 79-81 °C
assays on antiviral and cytotoxic activities and/or cytostatic activity again& £111] mp 79-81 °C)

tumor cell lines were carried out using standard testing protBébls

(1'S,3R)-3-[3-(2-Amino-6-chloropyrimidin-4-yl)amino-2-dimethyl-

(1R)-7,7-Dimethyl-2-azabicyclo[4.1.1]octan-3-01(80) and (1R)-7,7-di- cyclobutylpropan-1-o{15)

methyl-3-azabicyclo[4.1.1]octan-2-ongl)

A mixture of9 (10 g, 72.35 mmol), glacial AcOH (260 mL) and hydroxy-
lamine-O-sulfonic acid (12.68 g, 112.15 mmol) was stirred at 90 °C for 5

Freshly prepare8 (3.34 g, 21.27 mmol), 2-amino-4,6-dichloropyrimidine
5.26 g, 32.07 mmol), triethylamine (18 mL), amtbutanol (88 mL) were

S 8 eated under reflux in an argon atmosphere for 71 h. After evaporation of the
Once this mixture had COOIe.dZG (260 mL) was added <_‘:1nd the organic Iayer\/olatile solvents, the residue was pre-adsorbed on silica gel, packed on top
was separated, washed with 10% NaH@@d then brine, and dried over of a silica gel column (300 g), and chromatographed with 20:1

anhydrous Nz5Qs. This solution was concentrated to a brown oil (8.06 g)(:Hzclz/MeOH as eluant. The fractions containing product were concen-

which was column chromatographed on silica gel with 2:3 hexane/EtOA(:ﬁéted toas .

. yrup that crystallized spontaneously, affortr(§.53 g, 92%)
eluent. First to elute from the chromatography column045.38 g, 49%), as a white crystalline solid: Mp 48—49 °C. IR (KBr)’én’B322 2936 1582
which was isolated as a white sdfil. Next elutedl1 (0.60 g, 5%), which 1450 1367 1245 1158, 1095 NMR (DMSO-de) . 0.90 a’nd ; 1,7 o S,
W%:SoerirI]Sp%:Jsr?clﬂ?:tleissaﬁa\lllv)n:glsggzﬁlpIe df1 was obtained by recrystalliza- 8H+3H, >C(CH)y), 1.21-1.38 (m, 3H), 1.40-1.55 (m, 3H), 1.65-1.76 (m,
. . R 1H), 1.87 (brs, 1H, BD exch., OH), 2.39 (dt, 1d,= 7.67, 10.65 Hz, CH),
tion from fyclohexane. Mp 69-71 CIx][g25 48.22 ¢ 0.62, MeOH). IR 3.6)2 (t 2I—EJ: 6.26 Hz, OCH) 4.9)4 (or s(3H BO exch., NH + NH) 5.;7
(KBr) cni™: 3286, 2925, 1644, 1472, 1359, 1142, 782NMR (CDCh) : (s, 1H, pyrimidine C5-H)Anal. C13H21CINLO: C, H, N. ’
1.04 and 1.35 (2 s, 3H+3H, >C(€)}), 1.78-1.91 (m, 1H), 2.15-2.29 (m, ~ '~ " B
2H),2.24(d, 1H)=12.41 Hz), 2.39 (dt, 1H,=7.48, 12.41 Hz,), 2.64 (dddd, ) o
1H,J=1.03, 2.18, 4.47, 6.41 Hz), 3.12 (dddd, 1H,1.76, 6.22, 6.84, 14.14 (1'S,3R)-3-{3-[2-Amino-6-chloro-5-(4-chlorophenylazo)pyrimidin-
Hz), 3.73 (dt, 1H) = 4.48, 13.43 Hz,), 6.23 (br s, 1H:@exch., NH)}®c  4-ylamino-2,2-dimethylcyclobutyl}propan-1-dlL6)

NMR (CDCl) &: 20.00 (CH), 20.76 (CH), 26.80 (CH), 29.31 (CH), 39.68 4-Chlorobenzenediazonium chloride was prepared by mixing 4-chlo-
(CHz), 40.37 (C), 41.55 (CH), 53.57 (CH), 178.24 (@)al. CoH1sNO: C,  roaniline (2.84 g, 22.27 mmol), 3 N HCI (44 mL) and NaN@.70 g,

H, N. 24.64 mmol) in cold KO (18 mL). This solution was added to a mixture of
15(5.53 g, 19.57 mmol), AcOH (109 mL)28 (89 mL), and NaOAc3 D
(1'S,3R)-3-(3-Amino-2,2 -dimethylcyclobutyl)propanoic Acid.2) (35.50 g), and stirred overnight at room temperature. The yellow precipitate

. . . 11 was filtered out and washed with cold®until the washings were neutral,

Amino acid hydrochloride salt2HCI was prepared fronl0™". A and then air-dried under a fume hood to yi8¢6.93 g, 84 %). An analytical
solution of12HCI (0.65 g, 3.13 mmol) in water (27 mL) was deposited 0nsample was obtained by recrystallization of the crude product from acetone.
top of a column of Dowex 50wX8-200 (11 mL of resin, 20 mL of water) anqu/|p 222-2235 °C. IR (KBr) cit: 3187, 2934, 1638, 1568, 1475, 1369,
the column was eluted with water until the eluate had pH 6, and then WEBSQ, 835, 7821H NMR (DMSO-de) & 0.97 and 1.12 (2 s, 3H+3H,
14 M NHsOH (100 mL). Concentration of the ammoniacal eluate unde;c(m_b)z)’ 1.24-1.41 (m, 4H), 1.47-1.57 (m, 1H), 1.64-1.69 (m, 1H),
reduced pressure gat2 (0.51 g, 95%). An analytical sample was prepared, ,9_» 37 (m, 1H), 3.34-3.37 (m, 2H), 4.23-4.31 (m, 1H), 4.37 (t, 36, D
by recrystallization from an #D/acetone solvent pair. Mp 235-237 °C. IR oy oh 3= 5 06 Hz OH), 7.46 (s, 1H, 2D exch., MH), 7.56 (d, 2H)) = 8.64
(KBr) cm™: 2062, 2227, 1637, 1558, 1508, 1457, 1390, 78L,'528IMR |}, (3.4 1 C5-H of 4-CIGHz), 7.64 (s, 1H, BO exch., NHH), 7.71 (d, 2H
(D20) & 0.87 and 0.93 (2 s, 3H+3H, >C(@K). 1.30-1.53 (M, 3H), =64 Hz, C2H + C6-H of 4-CIGH), 10.36 (d, 1H, BO exch.J = 8.06
1.58-1.66 (M, 1H), 1.88-1.93 (m, 2H), 2.14 (dt, IH; 7.58, 10.91 Hz, 11, ) 13C NMR (DMSOe) 3: 16.67 (CH), 26.32 (CH), 29.22 (CH),
CY'-H), 3.15 (dd, 1H) = 7.79, 9.50 Hz, C&H). °C NMR (D:0) &: 14.97  31.09 (CH), 32.05 (CH), 43.23 (C), 50.67 (CH), 61.02 (GH118.63 (C),
(CHg), 26.33 (CH), 27.76 (CH), 28.64 (CH), 35.81 (CH), 39.22 (CH),  122.95 (CH), 129.70 (CH), 133.58 (C), 150.85 (C), 154.64 (C), 161.32 (C),
41.16 (C), 51.26 (CH), 183.70 (BYnal. CeH17NO2: C, H, N. 165.07(C) Anal. C1gH24CI2NgO: C, H, N.

(2'S,3R)-3-(3-Acetylamino-22-dimethylcyclobutyl)propyl Acetaté&4) (2'S,3R)-3-[3-(2,5-Diamino-6-chloropyrimidin-4-yl)amino-2'-dimethyl-

Amino acid12 (0.50 g, 2.92 mmol) was added in two portions to a Coolegyclobutyl]propan-l-ol o)
(0 °C) suspension of LiAlKH(0.28 g, 7.30 mmol) in dry THF (7.50 mL) A mixture of 16 (7.07 g, 16.71 mmol), zinc dust (11.66 g), AcOH
stirring under argon. The suspension was heated under reflux for 7 h and tffe@3 mL), HO (250 mL), and EtOH (250 mL) was heated under reflux in
stirred vigorously, cooled to 0 °C and quenched by slow, successive additamargon atmosphere for 7 h. The zinc was filtered off, and the solvents were

Arch. Pharm. Pharm. Med. Chem. 332, 348-352 (1999)
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evaporated to leave a solid residue (15.22 g), which was pre-adsorbedDam exch., C1-H)*C NMR (DMSO-ds) : 16.12 (CH), 26.33 (CH), 28.15
silica gel, packed on top of a silica gel column (340 g), and chromatograph@Hs), 29.41 (CH), 31.18 (CH), 39.02 (C#), 44.19 (C), 53.94 (C#), 61.16
with 9:1 CHCl/MeOH as eluant. The fractions containing product wergCH), 117.52 (C), 136.53 (C), 152.06 (C), 153.58 (C), 156.97 AGJ.
concentrated to a pink solid (4.3 g, 86%). An analytical sample was obtainegiH,1NsOz: C, H, N.

by recrystallization of the crude product from@ Mp 128-130 °C. IR

(KBr) cmi ™ 3509, 3308, 2929, 1574, 1500, 1437, 1248, 1055,'85BMR

(CDC|3) 5: 0.89 and 1.17 (2 s, 3H+3H, >C(@2ﬁ, 1.22-1.55 (m’ 5H, one (1'R,38)-5-Amin0-6,7-dihydro-3-[2(3-hydrOXypropyl)-zz'-dimethyl-

of them O exch., OH), 1.63-1.77 (m, 2H), 2.38 (dt, TH; 7.68, 10.61
Hz, C1-H), 2.70 (s, 2H, BO exch., NH), 3.63 (t, 2HJ = 6.22 Hz, OCH),
4.08 (dt, 1H. = 8.05, 9.71 Hz, CaH), 4.59 (s, 2H, BO exch., NH), 5.40
(d, 1H, DO exch.,J = 7.91 Hz, NH)*C NMR (CDCb) &: 16.15 (CH),
26.63 (CH), 29.57 (CH), 31.27 (CH), 32.24 (CH), 39.51 (CH), 43.95 (C),

cyclobutyl]-3H-1,2,3-triazolo[4,5-d]pyrimidin-7-on@)

A mixture of 4 (0.36 g, 1.16 mmol) and 0.33 N NaOH (14.5 mL) was
heated under reflux for 3 h, whereupon its pH was adjusted to 3 with 6 N
HCI. A gelatinous precipitate that had been formed was filtered off, washed
with cold water, and then driéad vacuoover POsto afford6 (0.18 g, 52%)

51.61 (CH), 63.21 (ChJ, 111.38 (C), 148.71 (C), 158.01 (C), 159.22 (C).as an off-white solid. Recrystallization of this material froa©Hafforded

Anal. C13H22CINsO: C, H, N.

(1'S,3R)-3-[3-(2-Amino-6-chloro-9H-purin-9-yl)-2' -dimethylcyclo-
butyl]propan-1-ol 8)

an analytical sample with mp 261-263 °6].|:[25 97.40 €0.50, MeOH). IR
(KBr) em: 3286, 2926, 1716, 1639, 1602, 1573, 1458, 1365, 1305, 786,
680. 'H NMR (DMSO-dg) &: 0.65 and 1.22 (2 s, 3H+3H, >C(GH),
1.27-1.47 (m, 4H), 1.81-1.92 (m, 1H,'&8, 2.42 (dt, 1H] = 7.9, 10.76

Hz, C4-H), 2.63 (virtual ¢, 1HJ = 10.48 Hz, C4H), 3.34-3.39 (m, 2H,

A mixture of17(1.50 g, 5.00 mmol), triethyl orthoformate (28.85 mL) andOCHz) 4.39 (t, 1H, RO exch.,J = 4.96 Hz, OH), 4.52 (dd, 1H,= 8.25

12 N HCI (1.35 mL) was stirred overnight. The resulting suspension w; :
evaporated to drynes vacuq and the residue was treated with 0.5 N HCI@%9 Hz, CLH), 6.83 (s, 2H, BO exch., NH), 10.89 (s, 1H, BO exch.,

13 .
(39 mL) for 4 h at room temperature, whereupon the mixture was adjus )1'0 S&N'\gg égMCSHOd% 568 12'114‘(104%)’ 56523 7(7C '%): 2262;8(CCHI-)|,
to pH 8 with 0.5 N NaOH and the solvents were evaporated. The crugdg’ (CH), 30.59 (CH), 39.58 (Ch), 44.49 (C), 56.77 (C4}, 60.88 (CH),

product (4.62 g) was triturated in CHQLO mL), undissolved NaCl was 2443 (C). 151.61 (C), 155.16 (C), 156.18 (@)al Ci3Hz0NeOz: C, H,
filtered off, and the CHGIwas evaporated. The pale yellow residue (1.36 g)

was chromatographed on silica gel (35 g) using 20:1 @MEDH as eluant,

and3(0.81 g, 52%) was isolated as a white solid. An analytical sample waBs, 3R)-3-[3-(5,7-Diamino-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl)-

obtained by recrystallization of this material from EtOb{ZH Mp 161—
163 °C. ]025 139.65 ¢ 0.58, MeOH). IR (KBr) cii: 3328, 2933, 1612,
1562, 1465, 1403, 1239, 1058, 914.NMR (DMSO-dg) &: 0.67 and 1.23

2',2-dimethylcyclobutyl]propan-1-ol7}
A solution of4 (0.24 g, 0.77 mmol) in MeOH (10 mL) was cooled to

(2's, 3H+3H, >C(CH)2), 1.29-1.41 (m, 4H), 1.83-1.85 (m, 1H), 2.35-2.42-60 °C in a reaction bomb. Liquid ammonia was passed into the solution and

(m, 2H), 3.34-3.40 (m, 2H), 4.36—4.42 (m, 2H, one of the@ Bxch., OH
+ C3-H), 6.83 (s, 2H, BO exch., NH), 8.26 (s, 1H, C8-H)**C NMR
(DMSO-ds) 3: 16.11 (CH), 26.31 (CH), 27.99 (CH), 29.35 (CH), 31.16
(CH), 38.91 (CH), 44.35 (C), 54.33 (C#), 61.13 (CH), 123.91 (C), 142.57
(C), 149.57 (C), 154.81 (C), 160.06 (@hal. C14H20CINsO: C, H, N.

(2'S,3R)-3-[3-(5-Amino-7-chloro-3H-1,2,3-triazolo[4,5-d]pyrimidin-
3-yl)-2,2-dimethylcyclobutyl]propan-1-dy4)

A cooled solution ofL7 (2 g, 6.67 mmol) in AcOH (10.64 mL) and®l
(53 mL) was treated with NaN0.60 g, 8.69 mmol) in O (35 mL) and

the bomb was sealed and then heated at 75 °C for 48 h. Evaporation of the
ammonia and MeOH afforded crudi€d.21 g) as brown crystals, which were
recrystallized from BHO to afford pure7 (0.17 g, 76%). Mp 174-176 °C.
[a]p®® 120.94 ¢ 0.64, MeOH). IR (KBr) cri: 3338, 3200, 2937, 1657,
1593, 1494, 1421, 1355, 10481 NMR (DMSO-dg) 8: 0.65 and 1.23 (2 s,
3H+3H, >C(CH)2), 1.28-1.48 (m, 4H), 1.81-1.90 (m, 1H, &), 2.42 (dt,
1H,J = 7.90, 10.74 Hz, C4H), 2.70 (virtual g, 1H,J = 10.49 Hz, C4H),
3.39 (dd, 2HJ = 5.62, 10.88 Hz, OCH on addition of DO, this signal
simplifies to a triplet), 4.39 (t, 1H,4® exch.,J = 5.16 Hz, OH), 4.55 (dd,
1H,J=8.22,9.87 Hz, CH), 6.31 (s, 2H, RO exch., NH), 7.50 (br s, 2H,
D20 exch., NH). 3C NMR (DMSOdg) 5: 16.24 (CH), 26.25 (CH), 27.34

stirred for 2 h at 0 °C and then 2 h at room temperature. The resulting solut{@Hsz), 29.21 (CH), 30.87 (CH), 38.89 (C#), 44,49 (C), 56.33 (C#}, 60.83
was evaporated to dryness, and the solid residue (2.88 g) was chromato(t#t), 120.50 (C), 152.01 (C), 156.19 (C), 162.77 @)al. C13H21N70: C,

phed on silica gel (170 g) with 6:1 CHWeOH as eluant. CompourH

H, N.

(1.27 g, 61%) was isolated as a pale yellow solid that after recrystallization

from 1:1 hexane/EtOAc, had mp 106108 €] 86.47 ¢0.51, MeOH).

IR (KBr) cmi - 3320, 3204, 2939, 1647, 1606, 1564, 1515, 1450, 1430, 139References and Notes

1245, 1192, 1004'H NMR (CDCh) &: 0.76 and 1.30 (2 s, 3H+3H,
>C(CHg)2), 1.39-1.63 (m, 5H, one of thene® exch., OH), 1.91-2.04 (m,
1H, C4-H), 2.55 (dt, 1H,J = 7.84, 11.21 Hz, C4H), 2.92 (virtual g, 1H,
=10.66 Hz, CtH), 3.67-3.70 (m, 2H, OC#} 4.69 (dd, 1H) = 8.13, 10.00
Hz, C3-H), 5.43 (s, 2H, BO exch., NH). **C NMR (CDCE) &: 16.64 (CH),
26.48 (CH), 27.77 (CH), 29.44 (CH), 31.07 (CH), 39.75 (C#), 45.53 (C),

58.33 (CH), 63.16 (CH), 130.13 (C), 152.65 (C), 154.28 (C), 161.00 (C).

Anal. C13H19CINGO: C, H, N.

(I'R,3S)-2-Amino-6,9-dihydro-9-[3-hydroxypropyl)-22'-dimethyl-
cyclobutyl]-1H-purin-6-ong5)

Compound (0.30 g, 0.97 mmol) was heated under reflux for 5hin 0.33 N
NaOH (20 mL), and then the solvent was evaporated. The resulting pale
yellow foam (0.71 g) was chromatographed on silica gel (30 g), and elutgs]

with 5:1 CHCk/MeOH. Compound (0.20 g, 71%)was isolated as white
solid that, after recrystallization from28, had mp 303-305 "CO(ID25

107.72 €0.61, MeOH). IR (KBr) crii: 3386, 2932, 1705, 1636, 1601, 1560, 6]

1474, 1361H NMR (DMSO-dg) &: 0.66 and 1.19 (2 s, 3H+3H, >C(6}),
1.24-1.42 (m, 4H), 1.76-1.81 (m, 1H,' €8, 2.26-2.33 (m, 2H), 3.31-3.41
(m, 2H, OCH), 4.24-4.30 (m, 1H, CH), 4.39 (t, 1H, RO exch.J=5.12
Hz, OH), 6.32 (s, 2H, BD exch., NH), 7.70 (s, 1H, C8-H), 10.50 (s, 1H,
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