J-C.S. Cuem. CommM., 1974

181

Asymmetric Birch Reduction of Furoic Acids

By Takamasa KinosHiTA and Tosnio Miwa*
(Faculty of Science, Osaka City University, Osaka 558, Japan)

Summary The Birch reduction of furoic acids in the
presence of 1,2:5,6-di-O-isopropylidene-a-D-glucofuran-
ose gave optically active dihydrofuroic acids.

INcH’s group! and other workers? have reported asym-
metric reactions with Grignard reagents or with lithium
aluminium hydride complexes of some sugar derivatives.

The Birch reduction of 2- or 3-furoic acid gave 2,5-3 or
2,3-dihydrofuroic acid,* respectively. The use of 1,2:5,6-
di-O-isopropylidene-a-D-glucofuranose (G) as the proton
source in the Birch reduction caused asymmetric reduction.

The reduction of 3-furoic acid with sodium and (G) in
liquid ammonia gave an optically active acid, which after
esterification with diazomethane, was isolated as an
optically active methyl 2,3-dihydro-3-furoate (1), colourless
liquid, b.p. 83—84°/30 mm; [a]y, —8'7°; M+ m/e 128;
Vmax 3120, 1735, 1620 cm™1.

The acid [assumed to be 5-hydroxytetrahydro-3-furoic
acid, (2)] obtained by leaving the acidified reduction
mixture to stand overnight, was oxidized with silver oxide,
to give paraconic acid (3), b.p. 150—160° (bath)/0-05 mm,
of optical activity, [a]p, +1-9° (MeOH). Paraconic acid
with R configuration has an optical activity, {a]p—60-4°°

thus the asymmetric reduction occurred with an approxi-
mate optical yield of 39%,.

The reduction of 2-furoic acid in similar manner gave an
optically active methyl 2,5-dihydro-2-furoate (4), b.p. 94°/
35 mm; [a]p +3:5°. The absolute configuration of the
compound (4) is under investigation.
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These asymmetric reductions are attributable to protona-
tion by a chiral source and this type of asymmetric re-
action has probably no precedents.
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