
HETEROCYCLES. Voi. 33. No. 2. 1992 489 

SYNTHESIS OF CHIRAL LACTONES AND TRIOLS FROM 

a-ACETYL-y-BUTYROLACTONES BY USE OF BAKER'S YEAST 

Mltsuhlro Takeshita., Hlroko Yanaglhara, and Sachlko Yoshlda 

Tohoku College of Pharmacy, 4-4-1 Komatsushlma, Aobaku, 

Sendal 981, Japan 

&sK&-Chlral hydroxyethyllactones prepared from 

a-acetyl-y-butyrolactones by fermenting wlth baker's yeast 

are reduced to give chlral trlols. 

The utilization of emzymes for the synthesls of chlral compounds has been becomlng a powerful 

tool in synthetic organic chemisrty. Asymmetric reductlon of carbonyl compounds with baker's yeast 

( Saccharomyces cerevisiae ) gave chiral alcohols which have been employed as chlral bullding 

blocks for the synthesis of optically active materials.1 in t h ~ s  paper, we describe a synthesls of 

chiral lactones and triols, which could be excellent chlral s y n t h o n s l ~ ~  for the synthesls of chlral 

compounds, by reductlon of acetyl butyrolactones wlth baker's yeast. 

AS shown at Table I, a-acetyl-ybutyrolactone ( la) and a-acetyl-a-methyl-ybutyrolactone (Ib) were 

treated wlth baker's yeast for 48 h at room temperature to afford 35- and 3R-(1'5-hydroxyethy1)-y 

butyrolactones ( Za and 2c ), and 35- and 3R-methyl-35- and 3R-(1'5-hydroxyethy1)-y- 

butyrolactones ( Zb and 24 ), respectively. The absolute stereochemistry at C1. of 2a-2e was 

determined as S-configuration by ~ o s h e r ' s , ~  modlfled tAosher's4 and Horeau  method^.^ 

The correspondlng chlral trlols, ( 3R, 45 )- and ( 35, 45 )-3-hydroxymethyl-l,4-pentanediols 

( 3a, 3c ), and ( 3R, 45 )- and ( 35, 45 )-3-hydroxymethyl-3-methyl-l,4-pentanedlols ( 3b, 34 ) were 

prepared by LiAIH4 reduction of a-u, respectively. 

Dedicated to Dr. Masatorno Hamana on the occaslon of hls 75th birthday. 
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Table I. Synthesis of Triols ( 3a-3d ) 
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The absolute configuration at C3 of a a n d  % was determlned by the lH-nmr spectral analysis of 

the 1,3-d~oxanes ( 4a and 4c ) prepared from =and &. ~n the l ~ - n m r  spectrum of the coupling 

constant between H4 and ~5 was 10 Hz ( trans ), while that of the Isomer 4~ was 3.5 HZ ( CIS ). 

Thus, the stereochemlstry at Cs of &was concluded to be R-conflguratlon, and that of &was S- 

contlguratlon. Therefore, the absolute stereostructures of &and & were confirmed as 

represented in Table I. 

The elucldatlon of the absolute conflguratlon at Cg of and a was achleved by the Cg-methyl 

resonance6 ( In ' ~ - n m r  spectrum ) of 1,s-d~oxanes ( 4b and 44 ) . 
The Cs-methyl resonance in 4e was Observed at S 1.05 ppm ( axlal ), whlle that of a w a s  at s 0.73 

ppm ( equatorial ), then the absolute COnflgUratlOn of each Cg at & and was determlned as R 

and S, respectively ( Scheme 1 ). Consequently, the stereochemlstry of =and =was established 

as shown in Table I. 

I = 2,2-dlmethoxypropane I pyrldlum p-toluenerulfonate - 
at room temperature lor 5 h 

Scheme 1 

Thus, optically actlve 3-(1'-hydroxyethyl )-y-butyrolactones ( 2a-2d ), and 3-hydroxymethyl-l,4- 
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propanedlols ( 3a-3d ) were prepared from a-acetyl-y-butyrolactones ( l a  and l b  ) by use of baker's 

yeast. 

Those lactones and trlols are useful for the synthesis of chlral compounds. 
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