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Stereoselectivity of

Yeast Reductions -

an Improved Procedure for the
Preparation of

Ethyl (S)-3-Hydroxybutanoate and
(S)-2-Hydroxymethylbutanoate

Jiirg Ehrler, Fabio Giovannini, Bernd Lamatsch, and Dieter Seebach*

Abstract : Ethyl 3-ox0- and 2-formyl-butanoate (4-5 g/L) are reduced in ca. 70 % yield to
the title compounds of > 90% enantiomeric excess by baker’s yeast (125 g/L) which had
been kept in 5% aqueous ethanol with shaking under aerobic conditions in the absence of
sugar for four days.
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Enantioselective reduction by baker’s
yeast" (Saccharomyces cerevisiae) of ace-
toacetic acid derivatives produces (S)-3-
hydroxybutanoate, a useful starting mate-
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rial for EPC-syntheses®?. The reproduci-
ble enantioselectivity under fermenting
conditions in saccharose solution is 93:7
(ca. 85% ee), as demonstrated by an Orga-
nic Syntheses procedure®. Under special
conditions which can only be realized in a
bioreactor (continuous addition of sub-
strate, aeration, etc.), the selectivity can
be increased (ca. 96% ee)™. Obviously,
baker’s yeast can use several different en-
zymes for such reductions®, so that the
selectivity depends strongly upon condi-
tions («macroscopic parameters»>*®),
and not only upon the substrate struc-
ture™®. Successfully modifying conditions
of reductions by baker’s yeast is generally a
more practical solution for increasing
selectivity than is switching to mutants® or
to other microorganisms®.

Careful analysis of the published proce-
dures for reductions of f-ketoesters by
baker’s yeast indicated to us that aerobic
conditions!, the presence of 5-15% etha-
nol in the medium ™", and «ageing» of the
yeast might be important for high selec-
tivity, and also that the reaction may be
carried out — more economically — in the
absence of sugar!”. In numerous experi-
ments carried out in an Erlenmeyer flask








