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Abstract: A new bicyclic heterocycle 3, which is potentially useful
for the synthesis of b-amino acids, has been obtained from a reac-
tion between (S)-phenylglycinol and cyanogen bromide followed
by a condensation with methyl propiolate. Conjugate additions of
different organocuprate reagents to this chiral Michael acceptor oc-
curred with complete diastereoselectivity. An optically pure b ami-
no acid was obtained in excellent yield from the masked chiral
derivative 4a.
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The asymmetric synthesis of b-amino acids has attracted
much attention in recent years.1 Actually, although less
abundant than their a-analogs, b-amino acids are crucial
structural features of numerous biologically active natural
products2 and were often used as building blocks for the
synthesis of b-lactam antibiotics.3 Racemic b-amino acids
have been prepared by using several methods but their
enantioselective syntheses have been described only re-
cently.4 In this paper, we report a highly diastereoselective
conjugate addition of organocuprate reagents to a new bi-
cyclic chiral building block 3. Chiral auxiliaries have al-
ready been used in the synthesis of substituted b-amino
acids. Some of them are especially noteworthy: (i) 6-sub-
stituted perhydropyrimidin-4-one and dihydropyrimidi-
nones, respectively used by Cardillo et al5 and by Chu and
Konopelski,6 (ii) chiral derivatives of 3-aminopropionic
acid which allowed Seebach and Juaristi7 to develop many
syntheses, (iii) lithiated hydropyrimidines used by See-
bach et al8 to synthesize a-branched b-amino acids.

Compound 3 was obtained by the following two-step se-
quence: (i) a reaction between (2S)-phenylglycinol 1 and
cyanogen bromide9 affording compound 210 (ii) a conden-
sation of this product with methyl propiolate11 which af-
forded bicyclic heterocycle 312 (Scheme 1).

Scheme 1  a) BrCN, EtOH, reflux, 98%; b) methyl propiolate, EtOH,
reflux, 67%.

The bicyclic compound 3 was used in Michael reactions
with three different organocuprate reagents.13 In all cases,
this reaction afforded compounds 4a-c as pure diastere-
omers in high yields (Scheme 2).

Scheme 2  a) R2CuLi, TMSCl, Et2O/THF, -78 °C to rt. b) Me2CuLi,
THF, 91%.

The observed stereoselectivity corresponds to an attack of
the nucleophile in an anti orientation with respect to the
phenyl group. It is interesting to note that the efficiency of
the reaction was highly improved when it was performed
in the presence of TMSCl, whose utility, in similar cases,
is well-established.14 Thus, in the absence of TMSCl,
product 5 was formed via a b-elimination process involv-
ing the abstraction of the benzylic hydrogen (Scheme 2).

In order to liberate the corresponding b-amino acid and to
determine the absolute configuration of the new chiral
center, we synthesized b-amino acid 8 derived from com-
pound 4a. Some difficulties were encountered when it
came to hydrogenolyze the benzylic C-N bond. Surpris-
ingly, it appears that the reacting bond was the C-O one.
Reaction with hydrogen in presence of palladium on car-
bon, platinum oxide or palladium hydroxide in acidic, ba-
sic or neutral medium gave the reduced product 6.
Nevertheless, dihydrouracil 6 was hydrolyzed by the ac-
tion of sodium hydroxide.15 Finally, after purification on
an acidic cation exchanger, the amino acid 7 was submit-
ted to the action of hydrogen in the presence of palladium
hydroxide to afford optically pure (S)-3-aminobutanoic
acid 8.16

In conclusion, we have developed a novel and diastereo-
selective method for the asymmetric synthesis of b-substi-
tuted b-amino acids. Asymmetric syntheses which make
further use of chiral derivative 3 are currently in progress.
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Scheme 3 a) H2, Pd/C, EtOH, 100%; b) NaOH 1M, then Dowex
(50W x 8), 88%; c) H2, Pd(OH)2, EtOH, 100%
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