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Preparation of Chiral
2,4-Dimethylglutaric Acid Monoesters
from the Racemic Diesters by means

of Microbes and

Microbial Esterases**

Gerardo M. Ramos Tombo, Hans-Peter Schir, Willy Zimmermann,

and Oreste Ghisalba*

Abstract: After an extensive screening, some specialized methylotrophs as well as a
Streptomyces strain were found to be useful sources of esterases catalyzing the enantiose-
lective hydrolysis of racemic 2,4-dimethylglutaric acid dimethyl ester (3) and diethyl ester
(4) to the corresponding optically active monoesters 5 or 9 and 7 or 11, respectively.

The monoethyl ester of (2R, 4R)-2,4-di-
methylglutaric acid (7) is a key chiral
building block for the synthesis of the 1-
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glutarylindoline-2-carboxylic acid deriva-
tive 1, a potent angiotensine converting
enzyme (ACE) inhibitor.
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According to the literature!", racemic
2,4-dimethylglutaric acid (2) can be re-
solved, in moderate yield, as its (+)-2-
methylbenzylamine salt. Ethanolysis of the
corresponding (2R, 4R)-anhydride leads
to the (2R, 4R)-monoethyl ester 7. It is also
known', that the hydrolysis of the racemic
2,4-dimethylglutaric acid dimethyl ester 3
by whole cells of Gliocladium roseum af-
forded, by terminating the reaction at 50 %
turnover, the (2R, 4R)-monomethyl ester 5
with 68% ee. In order to obtain an ee
> 98 %, the enriched compound was sub-
sequently esterified with diazomethane
and once again hydrolyzed with G/. roseum.

As there is no report of an enzymatic or
microbial procedure for the preparation of
the (2R, 4R)-monoethyl ester 7, we have
screened a total of 100 microorganisms
from strain collections (methylotrophs),
isolates from sewage treatment plants
(methylotrophs and others), defined bio-
mass from industrial processes, and soil
isolates (Actinomycetes) for the presence
of esterases catalyzing the enantioselective
hydrolysis of 2,4-dimethylglutaric acid
diesters.

The methylotrophic collection strains,
as well as the isolates from sewage sludge,
were tested for growth at 28°C and 250
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tion (EE-210), and chromatography on
DEAE-sephacel. Fractions with the en-
riched enzyme showed a high hydrolytic
activity with respect to methyl and ethyl
esters of various glutaric acid derivatives.
In the case of the 2,4-dimethylglutaric acid
esters 3 and 4, the isolated esterases had the
same enantioselectivity as the whole cells.
The results discussed in this paper illus-
trate the applicability of a rational screen-
ing approach to enantioselective enzymatic
reactions. Moreover, it was shown that mi-
croorganisms isolated for specific waste

degradation processes can be an excellent
source of enzymes for the preparation of
chiral organic compounds.
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