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Abstract: Synthesis of optically active 3,4-epoxy-4-phenyl-2-butanols, which are expected to be useful intermediates for the
synthesis of biologically active compounds such as B-blocker, was achieved by asymmetric reduction of 3 4-epoxy-4-phenyl-

2-butanone with baker's yeast.

Baker's yeast ( Saccharomyces cerevisiae ) have been widely used for the syntheses of versatile chiral
synthons for the synthesis of optically active materials. Asymmetric reduction of carbonyl compounds
with baker's yeast is well-documented,! however, reduction of epoxides (including epoxy ketone )
has seldom been reported. In the present paper, we report the facile asymmetric synthesis of homochiral

epoxy alcohols such as glycidols, which are valuable chiral building blocks for the synthesis of various
biologically active compounds such as B—blockcrs,2 by chemoselective reduction or kinetic resolution of
epoxy ketones with baker's yeast.

As shown in Scheme 1, when racemic trans-3,4-epoxy-4-phenyl-2-butanone (%)-2, prepared by
epoxydation of trans-4-phenyl-3-buten-2-one (1) with 30% H202 / NaOH in 76% yield, was treated
with baker's yeast for 5h at 27°C, two 3,4-epoxy-4-pheny-2-butanols (2S,35,45)-(-)-(3a2)(98%¢e)
and (25,3R,4R)-(+)-(3b) ( 98%ee) were afforded in 12 and 22 % yields. Kinetically resolved
chiral epoxy ketone (3R 4R)-(+)-(2) (98%ee)3 was also recovered in 10% yield after separation by
silica gel column chromatography. The stereochemistry of the products (-)-3a and (+)-3b could be
determined by Mosher's* or modified Mosher's methods> or by transforming each into the known o-

methoxy phenylacetic acids.0 Thus, methanolysis of the epoxy alcohols (-)-3a and (+)-3b, in the
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presence of ether-boron trifluoride complex, proceeded sterco- and regioselectively to give (28, 38,
4R)- and (25, 3R, 45)-4-methoxy-4-phenyl-2,3-butanediol {-)-(4a) and (+)-(4b) in 51 and 38%
yields, respectively. The enantiomeric purities of both of the products (-)-(4a) and (+)-(4b) were
determined to be 98%ee by L NMR spectral analysis (400MHz) of (R)- and (S)-
methoxy(triflucromethyl)phenylacetic acids derivatives. Oxidative cleavage of the diols {-)-(4a) and {+)-
(4b) with sodium pcriodatc? (using ruthenium(lll) chloride as catalyst) gave a-methoxy(phenyl)acetic
acids {-)-(5) and (+}-(5) in 50 and 51% yiclds.8 The stereochemistries of C3 and C4 in (-)-3a and
(+)-3b were finally deduced from the configuration of (-)-(5) and (+)-—(5).6

Reduction of chiral epoxy ketone (+)-2 using sodium borohydride furnished the readily separable
epoxy aicohols (+)-3b and (+)-3cin the ratio 1: 1.1 in 64% total yield. The compound (+)-3¢ was

proved to be (2R,3R,4R)-isomer by optical rotation and IH-NMR spectral data of (-)-3a and its (R)-
and (§)-MTPA esters.

Thus, treatment of trans-3,4-epoxy-4-phenyl-2-butanone (+)-2 with baker's yeast provides a new
method for the preparation of three chiral epoxy alcohols (-)-3a, (+)-3b, and (+)-3¢ which would be
useful chiral building blocks for the synthesis of optically active compounds.
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