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Abstract: The enantioselective synthesis of some antibiotics by combination of enzymatic
and non-enzymatic procedures brought us to look at the substrate-stereoselectivity rela-
tionships in more detail. The enantiomeric excess of the chiral half-esters (Scheme 1), and
even the absolute configuration of these products have been found to vary in response to
small structural changes in the substrates. The present study on the substrate-stereoselec-
tivity relationships will be useful for the rational application of pig liver esterase (PLE) in

the preparation of chiral building blocks.
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During the past several years, we have
shown that the enantioselective total syn-
thesis of some antibiotics is efficiently
achieved by reasonable combination of en-
zymatic and non-enzymatic procedures!".
Our synthetic strategy for such optically
active natural products is based on the fol-
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lowing principle™ (Scheme 1):

1) «Symmetrization»: retrosynthetic ana-
lysis leads from the target molecule to a
meso-diester;

2) «Asymmetrization»: the meso- diester is
subjected to enantioselective hydrolysis
with pig liver esterase (PLE) to produce the
corresponding chiral half-ester (enzymatic
conversion of a G-symmetry substrate to a
C,-symmetry intermediate, see Scheme 1);
3) «Non-enzymatic Transformation»: the
chiral half-ester is converted to the target
molecule or related molecules by means of
«normal» organic synthesis.

At the beginning of our enzymatic ap-
proach to natural product synthesis, we
ourselves suspected that high substrate-se-
lectivity of enzymes may be a disadvantage
or difficult to overcome, to arrive at gen-
eral synthetic methods for asymmetric syn-
thesis. However, we have found that PLE,
for instance, has so little substrate-specifi-
city that it is extremely useful for this pur-
pose. Thus, our enzymatic approach to
chiral synthons has opened up a new ave-
nue to natural product synthesis.

1. Substrate-Stereoselectivity Relationships
Asymmetric Hydrolysis of meso-Diesters

Naturally occurring f-lactam antibio-
tics belonging to the carbapenem group
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