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FRACTICAL SYNTHESIS OF (R)-Y-AMINO-B-HYDROXYBUTANOIC ACID
(GABOB) FROM (R)-EPICHLOROHYDRIN

*
Seiichi Takano, Masashi Yanase, Yoshinori Sekiguchi, and Kunio Ogasawara
Pharmaceutical Institute, Tohoku University, Aobayama, Sendai 980, Japan

Summary: (R)-Epichlorohydrin has efficiently been converted to the hypotensive
and antiepileptic compound, (R)-y-amino-B-hydroxybutanoic acid (GABOB), in six
steps in 57% overall yield.

(R)-Epichlorohydrin (1) has been readily available from racemic 2,3-
dichloropropyl alcohol by microbial resolution followed by basic treatment.1 As
one indication of potential synthetic utility of this compound in the
construction of optically active compounds, we report herein a six-step
conversion of 1 into (R)-y-amino-B-hydroxybutanoic acid (GABOB) (8) currently
used as hypotensive and antileptic drug.3 One of the practical problems of the
synthesis of GABOB (8) is isolation of water-soluble low molecular intermediates
as well as GABOB (8) itself. To avoid this problem, we designed to set phenyl
group as carboxylic equivalent, azide as amino equivalent, and tertiary butoxy-
carbonyl group as protecting group in the present synthesis.

Treatment of (R)-epichlorohydrin (1)4 with phenyllithium in the presence of
CuCN in THF5 at -45°C gave the chlorohydrin (g),6 [algs -3.72° (c 1.02, CHC13),
in 93% yield. Reaction of 2 with sodium azide in dimethylformamide gave the
azide (4), [a]§4 +2.76° (c 2.1, CHC13), in 93% yield presumably via the epoxide
intermediate (3). The secondary hydroxyl group of 4 was acylated with tert-butyl
carbonic anhydride in methylene chloride in the presence of triethylamine to

give the carbonate (5), {a]§5 +18.28° (c 2.22, CHCl), in 88% yield. Oxidation
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of 5 under Sharpless conditicn7 afforded the carboxylic acid (6), [a]éG +13.12°
(c 0.44, CHCl

effectively carried out in methylene chloride containing trifluoroacetic acid

3), in 81% yield. Removal of the protecting group of 6 could be
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(30%) to give rise to the carboxylic acid (7) quantitatively. The desired acid
(7) could be obtained by simply evaporating the solvent and low volatiles from
the reaction mixture. Catalytic reduction of 7 in aqueous methanol followed by
evaporation of the solvent left a colorless crystalline solid which was
recrystallized from aqueous ethanol to give pure (R)-y-amino-B-hydroxybutanoic
acid (GABOB) (8) in 92% yield as colorless prisms, mp 210-212°C (lit.8 212°C);
[oc]g7 -23.17° (c 0.49, H,0) (1it.8 [a]gs -21.06° (c 2.2, H,0)). The overall
yield of 8 from 1 was 57% in six steps. Practically, the last two steps could
be carried out in the same flask. Since methylation of GABOB (8) is known to
produce carnitine (8:—ﬁH3=—ﬁMe3)9 used for treatment of systemic and myopathic
deficiencies,10 the present synthesis also constitutes an alternative synthesis
of the latter.

We believe that the present six-step synthesis of (R)-GABOB (8) from (R)-

epichlorohydrin (1) is superior to the enantioselective syntheses described in
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the literature from a view point of practical utility.
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