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Abstract

An e�cient synthesis of the (R)-(^)-a-phenyl d-amino valeric acid 1 is described starting from commer-
cially available compounds. The key intermediate in this synthesis is the corresponding totally protected
prochiral ketene. # 2000 Elsevier Science Ltd. All rights reserved.

1. Introduction

d-Amino acids and their derivatives are an important group of compounds particularly in the
development of the corresponding functionalized d-lactams1,2 and new peptidomimetics.3 More-
over, the anticonvulsant e�ects of 3-mono- or 3-di-substituted d-lactams have recently been
described2 and underline the special interest of the stereoselective synthesis of their a-substituted
d-amino acid precursors.
We have recently developed a convenient and e�ective deracemization reaction4 involving

prochiral ketenes, which is well adapted to the synthesis of optically active a-phenyl substituted
carboxylic acids. We decided to examine this method for the asymmetric preparation of the a-
phenyl d-amino valeric acid 1. To our knowledge, only the racemic a-phenyl d-amino valeric acid
has been described previously and used for the preparation of a new semisynthetic penicillin
analogue5 or more recently as a new potential GABAB receptor antagonist.6
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2. Results and discussion

The synthesis was performed through the asymmetric transformation of the racemic mixture of
the N-phthalyl d-amino acid derivative 2 by stereoselective addition of a chiral alcohol to the
corresponding prochiral ketene 4 (Scheme 2). The (R)-pantolactone, a very e�cient commercially
available auxiliary,4,7 was used as the chiral alcohol. The phthalimido group, which totally pro-
tects the amine function, avoids the NH addition to the intermediate ketene and has the advan-
tage of being easily introduced and removed.
The racemic N-phthalyl d-amino acid derivative 2 was easily obtained by alkylation by N-bromo-

propylphthalimide of the phenylacetic acid benzyl ester prepared from the cheap commercially
available corresponding acid (Scheme 1). This reaction was achieved in good yield (80% after
puri®cation) by using lithium diisopropylamide as base and DMPU as co-solvent at low temp-
erature. Under these conditions we never observed dehydrobromination of the electrophile with
formation of N-allyl phthalimide, as described previously when using diethyl phenylmalonate as
the starting compound.6,8

After cleavage of the benzyl ester by hydrogenolysis, the corresponding acid chloride 3 was
quantitatively obtained by treatment with oxalyl chloride at room temperature (Scheme 2). The
ketene 4 was next formed in situ by treatment of 3 with triethylamine (1.1 equivalents) for 1 h at
room temperature. The subsequent addition of (R)-pantolactone (1.1 equivalents) at the same
temperature a�orded the N-phthalyl pantolactonyl ester 5 in high chemical yield (78%) and with
a high diastereoisomeric excess (94%).9 Although the reaction was not totally diastereoselective,

Scheme 2. Stereoselective synthesis of (R)-(^)-a-phenyl d-amino valeric acid 1

Scheme 1. Synthesis of racemic N-phthalyl a-phenyl d-amino valeric acid 2
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the enantiomerically pure 5 can be obtained by simple recrystallization from ether giving colorless
plates which were subjected to X-ray crystallographic analysis10 (Fig. 1). The absolute con®g-
uration of the newly generated stereogenic center was determined to be (R) by using the (R)-
pantolactonyl moiety as internal reference.

Hydrolysis4 under acidic conditions of the diastereomerically pure (aR,30R) N-phthalyl panto-
lactonyl ester followed by propylene oxide treatment a�orded the corresponding free (R)-a-
phenyl d-amino valeric acid 1.11

3. Conclusion

We have described the ®rst asymmetric synthesis of the (R)-a-phenyl d-amino valeric acid via
stereoselective addition of the (R)-pantolactone to the corresponding N-phthalyl ketene which
took place with high stereoselectivity at room temperature.
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