Amino Acids (1994) 7: 79-81

Amino
Acids

© Springer-Verlag 1994
Printed in Austria

Asymmetric synthesis of a-substituted f-amino acids using a f-alanine
derivative with two chiral handles

M. Akssira!, M. Boumzebra’, H. Kasmi!, M. L. Roumestant?, and Ph. Viallefont?

!Laboratoire de Chimie Organique, Université Abdelmalek Essaadi Faculté des Sciences,
Tétouan, Maroc
2 URA 468-Université Montpellier II, Montpellier, France

Accepted October 9, 1993

Summary. Enantiomerically pure a-substituted f-amino acids have been synthe-
sized, the key step being the diastereoselective alkylation of a f-alanine deriva-
tive with two chiral handles (1S,2R,5S)-menthyl N-[(1S,28S,5S)-2-hydroxypinan-
3-ylidene] f-alaninate.
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Introduction

Chemical methods for the production of enantiomerically pure a-amino acids
have been the focus of much research activity in recent years (Williams, 1989).
Conversely, there are relatively few methods for the synthesis of their chiral
B-analogues (El Marini et al., 1992; Konopelski et al., 1991; Juaristi et al., 1992),
although there is considerable interest in these compounds as components of
peptides and natural products (Drey, 1985) and as precursors to f-lactams which
are substances of current interest.

Encouraged by the enormous potential of non racemic Schiff base derivative
of glycine and 2-hydroxypinan-3-one as precursors of optically active a-amino
acids (Boumzebra et al., 1988; Tabcheh et al., 1991), we decided to explore the
usefulness of the chiral f-alanine enolate as a starting material for the prepara-
tion of (R) or (S) f-amino acids.

Results

The alkylation in THF of the Schiff base 3 prepared from (1S, 2S, 5S) 2-
hydroxypinan-3-one 1 and (1S, 2R, 5S) menthyl f-alaninate 2 with methyl iodide
using LDA as base failed; the desired product was obtained in 15% yield, the
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remainder being the starting product. However after addition of HMPA (5
equivalents), 4 was obtained in 869 yield, as a mixture of two diastereoisomers
(4a/4b: 8/92) easily separated by column chromatography using ether/hexane
(3/2) as eluent. Hydrolysis of 4b by 159 citric acid in THF gave rise to the
methylated compound 5 which appeared as a single diastereoisomer as detected
in the 'THNMR spectrum.

The ester group was removed with 6N HCI followed by treatment with
methyl oxirane thus affording (+) a-methyl p-alanine 6. The configuration of
this amino acid could be assigned as (S) (Balenovic and Bregant, 1959; Juaristi
et al,, 1992) and therefore, the configuration of 4b must be (S). However when
(—) menthyl ester was used instead of (+) menthyl ester and alkylation was
carried out under the same conditions, the methylated compound was obtained
in 919% yield, but the diastereoisomeric excess was very poor. This result is not
suprising because it is known that the diastereoselectivity in double asymmetric
induction depends on both auxiliaries: “Concept of matched and mismatched
pair” (Masamune et al., 1985).

In summary, Schiff base 3 appeared to be a versatile intermediate for the
enantioselective preparation of a-substituted f-amino acids.
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