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New Enantioselective Routes to Cyclic and Acyclic S,0-acetals;
Enzymatic Resolution of a-Acetoxy Sulfides and Enantioselective

Synthesis of the Antiviral Agent Lamivudine

STEPHEN BRAND?, JOHN MILTON?, MARTINF. J ONESP AND
CHRISTOPHER M. RAYNER*2

ASchool of Chemistry, University of Leeds, Leeds LS2 9JT, U.K.; bprocess Research,
Glaxo Research and Development Ltd., Gunnels Wood Road, Stevenage, Herts., SG1
2NY, UK.

A new method for the synthesis of cyclic and acyclic optically active S,0-acetals is
reported, along with subsequent stereocontrolled transformations, culminating in a
synthesis of the important antiviral nucleoside Lamivudine.

The enzymatic resolution of secondary alcohols by hydrolysis (or formation) of the
corresponding acetates is a well established procedure. 1 We have recently developed new
methods for the preparation of homochiral S,0-acetals by a novel enzymatic hydrolysis
of a wide variety of a-acetoxy sulfides using Pseudomonas fluorescens lipase (PFL)?
including a particularly novel SiO,-catalysed dynamic kinetic resolution process (scheme
1).3
Scheme 1

Resolution by conventional enzymatic hydrolysis:
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Enzymatic dynamic kinetic resolution of an epimerising hemithioacetal:
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The at-acetoxy sulfides (1) and (2) can be prepared in high enantiomeric excess using
this methodology (up to >95%e.e). Note that they allow access to both enantiomers of
the a-acetoxy sulfide substrates. With appropriate substituents, they can also be
converted into cyclic S,0-acetals with almost complete retention of stereochemical
integrity via the configurationally stable hemithioacetal (3) (scheme 2).

Scheme 2.
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Lamivudine (4) 95% yield, 90% e.e.

We have now developed this methodology for use with a wide variety of substrates,
and have demonstrated the synthetic utility of the optically active o-acetoxy sulfides
produced, by the enantioselective synthesis of Lamivudine (4), an important antiviral
nucleoside currently used in combination with AZT for the treatment of HIV infections
(Epivir™) 3 Further investigations into the chemistry of a-acetoxy sulfides are currently
underway.
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