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SYNTHESIS OF SQ-32,829, A NEW
NUCLEOSIDE ANTIVIRAL AGENT

G. A. Jacobs, I. A, Tino and R. Zahler*

The Squibb Institute for Medical Research
P. O. Box 4000, Princeton, New Jersey 08543

Summary: The guanine-containing cyclobutane nucleoside analog $Q-32,829 (1) was synthesized in 8 steps
from 1,1-cyclobutanedicarboxylic acid (3).

The design of nucleoside analogs that interfere with virus replication but do not interfere with cellular
processes has long been a goal in antiviral chemotherapy.! Examination of molecular models suggested that a
cyclobutane ring might serve as a surrogate for the tetrahydrofuran ring of the natural 2'-deoxynucleosides. These
observations led to the synthesis of SQ-32,829 (1), an analog of 2'-deoxyguanosine.2
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$Q-32,829 (1) 2'-deoxyguanosine

The synthesis of 5Q-32,829 centered on a regioselective, nucleophilic ring opening of (+)-exo-2-
benzyloxy-5-oxabicyclo[2.1.0]pentane (2) at the epoxide position beta to the benzyloxymethyl substituent
(Scheme I). It was anticipated that nucleophilic attack at the e—position would be hindered by steric interaction
with the benzyloxymethyl group. Compound 2 was synthesized from 1,1-cyclobutanedicarboxylic acid (3) in six
steps. Treatment of a benzene solution of 3 with SO2Cly/(PhCO5)2 and subsequent thermal decarboxylation
provided a mixture of cis- and frans-3-chlorocyclobutanecarboxylic acid (4) in 45% yield.3 Fischer esterification
of 4 (CH30H/HCL, reflux), followed by reduction of the resulting ester (LIAIH4/Et,0, 0°C), provided alcohol 5
in 82% yield after distillation.4 Alcohol § was protected as its benzyl ether in 95% yield (NaH/PhCH,Br/DMF,
20°C; chromatography), and elimination to olefin 6 (--BuOK/DMSO, 20°C; chromatography) proceeded in 71%
yield.5 Epoxidation of 6 with m-chloroperoxybenzoic acid in CHCl; at 0°C gave a 64% yield of a 1:1 mixture of
epoxides 2 and 7, which were separated by a combination of flash chromatography and preparative HPL.C
(EtOAc/pentane).56 Treatment of olefin 6 with peroxybenzimidic acid (30% H05, PhCN, CH30H/CHCls,
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KHCO3, 20°C) was moderately stereoselective, providing a 2.5:1.0 ratio of epoxides 2 and 7, respectively, in

84% yield.”- 8

Scheme |
HO,C 1) SO,Cly, (PhCO,), PhH ”°2°<>M 1) HCI, MeOH
- Cl B — .
HO,C 2) 190-200°C 2)LiAlH,, Et,0
3 4
H 1) PhCH,Br, NaH PhCH,0 mCPBA, CH.Cl,
DMF or
cl . S
2) tBuOK, DMSO H,0,, PhCN
5 6
PhCH,0 PhCH,0 0
L& L
1 6 +
2 7

Treatment of a sulfolane solution of epoxide 2 with 2-amino-6-benzyloxypurine in the presence of
NaH/18-crown-6 (110°C, 28 hr) resulted in the formation of alcohol 8 in 52% yield (Scheme I11).59 A small
amount of product resulting from N-9 attack at the epoxide position alpha to the benzyloxymethyl group was also

isolated in 4.7% yield,1®
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Deprotection of 8 (Na/NH3/THF, -78°C) and neutralization of an aqueous solution of the crude reaction

product gave $Q-32,829 (1) as a colorless precipitate in 80% yield. 310 In antiviral tests!! using WI-38 cell
monolayer cultures, $Q-32,829 displayed ICsq values!? of 0.8, 0.4, 2-4 and 2-4 1M against herpes simplex
virus types 1 and 2, varicella-zoster virus and human cytomegalovirus, respectively (cf. acyclovir ICsg values of
0.4, 0.4, 2.2-4 4 and 22-44 uM, respectively).
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Compound 9 was synthesized by regioselective opening of epoxide 7 with adenine (K2CO3/DMF, 110°C;
40%) and subsequent deprotection (Pd(OH); on carbon/cyclohexene/EtOH, 80°C; 41%).
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Plaque reduction assay method.

Concentration of compound required for 50% inhibition of virus plaque formation.
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