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Abstract

The title compound was obtained in 99.3% ee by enzymatic oxidationcisf-cyclobutene-1,4-
bis(hydroxymethyl) in the presence of horse liver alcohol dehydrogenase. Another route was through
desymmetrisation oftis-cyclobut-3-ene-1,2-dicarboxylic anhydride with (-)-pantolactone. © 1999 Elsevier
Science Ltd. All rights reserved.

Several syntheses of cyclobutene compouhded4 in an enantiomerically enriched form have been
described over the last few years. They involved either pig liver esterase (PLE) catalysed asymmetric
hydrolysis of diested!2 or enzymatic reactions with di@lor the corresponding diacetaiewhich were
carried out in the presence of lipaseRsfeudomonas fluorescef®-L) 12 These works led to interesting
applications for syntheses of a nucleoside analégne of both enantiomers of lactobe
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We recently used this lactone, in the racemic form, for the first synthesis of cyclobutene nucleosides
unsubstituted at the vinylic positidhAs we were interested in extending our results to the nonracemic
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series, and despite the satisfying results already published, we envisaged other possibilities to prepare
enantiomerically enricheBl We were pleased to obtain (5)n 99.3% eé from diol 3 by horse liver alco-

hol dehydrogenase (HLAD) mediated oxidatfowe also submitted anhydrideto desymmetrisatiohin

the presence of (-)-pantolactone and thus prepared henfieatpotential precursor of both enantiomers

of lactone5,2 in fair diastereomeric exce8Reaction of8 with ethyl chloroformate provided the mixed
anhydride. Its reduction gave (%)together with partial recovery of the chiral auxiliary. In addition,

conversion to this isomer @& also indicated which was the predominant isome8.of
HLAD, B-NAD", FMN,
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OH
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N 2) NaBH,, MeOH
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This work shows new applications of enzymatic reactions wi#socompounds and leads to alterna-
tive preparations of compounds which are interesting from the synthetic point of view.
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8. Itis shown in a scheme of Binns et®hat one enantiomer of the methyl hemiester can provide either of both enantiomers
of 5.

9. Diastereomeric excess 8fwas determined byH NMR. Other chiral alcohols [(-)-menthol, (-)-8-phenyl-menthol and

(+)-benzyl-mandelate] were tested and led to lower de.
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