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Summary: The guanine-containing cyclobutane nucleoside analog SQ-32,829 (1) was synthesized in 8 steps 
from l,l-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 (I), an analog of 2’-deoxyguanosine.2 
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The synthesis of SQ-32,829 centered on a regioselective, nucleophilic ring opening of (+)-exe-2- 

benzyloxy-5-oxabicyclo[2.l.OJpentane (2) at the epoxide position beta to the benzyloxymethyl substituent 

(Scheme I). It was anticipated that nucleophilic attack at the a-position would be hindered by steric interaction 

with the benzyloxymethyl group. Compound 2 was synthesized from l,l-cyclobutanedicarboxylic acid (3) in six 

steps. Treatment of a benzene solution of 3 with S02C12/(PhC02)2 and subsequent thermal decarboxylation 

provided a mixture of cis- and truns-3-chlorocyclobutanecarboxylic acid (4) in 45% yield.3 Fischer esterification 

of 4 (CH90H/HCl, reflux), followed by reduction of the resulting ester (LiAlH&t@, OY?.), provided alcohol 5 

in 82% yield after distillation. 4 Alcohol 5 was protected as its benzyl ether in 95% yield (NaH/PhCHzBr/DMF, 

2O’C; chromatography), and elimination to olefin 6 (t-BuOWDMSO, 20°C, chromatography) proceeded in 7 1% 

yield.5 Epoxidation of 6 with m-chloroperoxybenzoic acid in CH2C12 at O’C gave a 64% yield of a 1;l mixture of 

epoxides 2 and 7, which were separated by a combination of flash chromatography and preparative HPLC 

(EtOAc/pentane).5*6 Treatment of olefin 6 with peroxybenzimidic acid (30% H202, PhCN, CH30HKHC13, 
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Deprotection of 8 (Na/NH$IHF, -78°C) and neutralization of an aqueous solution of the crude reaction 

product gave SQ-32,829 (1) as a colorless precipitate in 80% yield. &lo In antiviral testsl* using WI-38 cell 

monolayer cultures, SQ-32,829 displayed ICsc values l2 of O&0.4,2-4 and 2-4 PM against herpes simplex 

virus types 1 and 2, varicella-zoster virus and human cytomegalovints, respectively (cj acyclovir It& values of 

0.4, 0.4, 2.2-4.4 and 22-44 pM, respectively). 
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