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STEREOCONTROLLED SYNTHESIS OF D-a-HYDROXY CARBOXYLIC ACIDS FROM L-AMINO ACIDS
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Institut fir Organische Chemie der Universitdt Mainz, D-6500 Mainz, Germany

Summary: Optically active D-a-hydroxy carboxylic acids are obtained from
L-amino acids via L-@-halocarboxylic acids and their stereoselective reaction
with cesium p-nitrobenzoate.

D-a-Hydroxy carboxylic acids are of interest because they represent characte-
ristic partial structures of many natural products, for instance, of pepto-
lides. They are usually obtained from expensive D-amino acids via desamina-
tion procedures1—4).

We recently found an efficient synthesis of depsipeptide derivatives contai-
ning D-&-hydroxy carboxylic acidss). It consists of the ester formation bet-
ween N-protected L-amino acids and D-a-hydroxy carboxylic acid esters by
means of a SNZ-reaction. In this way, L-&-halo carboxylic acid esters (obtai-
ned from L-amino acids) were treated with cesium salts of the amino acid
derivatives.

Here we describe the extension of this reaction to a general synthesis of D-
a-hydroxy carboxylic acids. L-a-Halo carboxylic acid t-butylesters, obtained
from L-amino acidss), can be converted to O-acyl-D-a-hydroxy carboxylic acid
t-butylesters by the reaction with cesium carboxylates. These salts are very
nucleophilic and the cesium effect6) accounts for the complete inversion of
configuration7). We found cesium p-nitrobenzoate to be an effective nucleo-
phile. It has the additional advantage that the p-nitro benzoates formed can
be cleaved under very mild conditions (vide infra).

To obtain the hydroxy acid derivatives 13-16 in acceptable yields at room
temperature, reaction times of 4-6 weeks are required. Working at higher
temperatures results in side reactions:Under these conditions the products
13-16 are subject to a thermal cis elimination of p-nitrobenzoic acid.
Furthermore, since the solubility of cesium halides is increased at elevated
temperatures, Finkelstein exchange of the halide in the haloesters 9-12
occurs.,
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However, by careful elaboration of the reaction conditions (concentrations of
the reactands, reaction time and temperature) the p-nitro-benzoates 13-16
can be synthesized efficiently in enantiomerically pure form. (Table 1)
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Table 1: Optimal conditions for the synthesis of O-p-nitrobenzoyl-a-hydroxy
carboxylic acid t-butylesters with 5 mmol starting materials

product a) T t \') yield [algz (c in C6H6)
°0) (h) (ml1) (%)

13 80 2 7 70 - 38.5 ( 0.9 )

14 70 18 10 65 - 14.2 ( 0.6 )

15 80 1.5 8 46 - 32.3 ( 0.8)

16 80 4 10 45 - 9.8 ( 0.4)

a) All compounds gave correct elemental analysis.

The p-nitrobenzoyl group can be removed by hydrazinolysis or with sodium

hydroxide at pH 10. The configuration of the asymmetric center remains

unchanged and the yields are excellent.

Table 2: a-D-Hydroxy carboxylic acid t-butylesters and &-D-hydroxy carboxy-
lic acids according to Scheme 1
product yield mp [a]éz [OdD - Lit)
(s)  (°0
17 D-Lac-tBu 70 41 + 8.7 (0.26, C6H6) L-Lac-tBu
17' D-Lac-OtBu 30 41 + 7.8 (0.9, CgHe) - 10.5 (C6H6)9)
18 D-3Ph-Lac-0OtBu 82 39-40 + 9.3 (0.6, CHC13) -
18' D-3Ph-Lac-0tBu 93 39-40 + 9.5 (0.6, CHClS) -
19' D-Hyiv-OtBu 80 31 + 2.6 (0.7, CgHy) +2.9 (0.8, C6H@1O)
19 D-Hyiv-0tBu 92 31 + 2.9 (0.9, C6H6)
20 D-Hyicap-0OtBu 93 oil + 4.5 (0.89, C6H6) -
21 D-3Ph-Lac-OH 91 121-123 + 33.2 (0.3, acetone) + 32.8 (acetone)s)
22 D-Hyicap-OH 86 79-80 + 12.7 (0.4, water)  + 13.3 (water)™)
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The specific rotations of 17, 17', 19, 19' are in good agreement with those as
reported. In addition, the a-hydroxy acids 3-phenyl-lactic acid 21 and leu-
cinic acid 22, obtained after removal of the t-butylester group from 18, 18'
and 20, show specific rotations, wich are identical with those described in
the literature. Thus, D-a-hydroxy carboxylic acids can effectively and selec-
tively be synthesized from inexpensive L-Q-aminc acids.
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