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Summary: Reduction of 2-ethoxycarbonyl-4,4-ethylenedioxycyclohexanone (6) with baker's yeast 
provided &-hydroxy ester 7 in 74% yield as a sole product. 
as its MTPA ester to be 98.G e.e. 

Optical purity of_Z was determined 
10 g of the chira1 1 could be produced in one lot. 

Since Ridley and co-workers first reported the reduction of B-keto esters by baker's yeast 

(Saccharomyces cerevisiae) affording B-hydroxy esters with high optl;c;l purity,' it has been 

known that many types of B-keto esters including ethyl acetoacetate ’ could be a substrate for 

this biochemical asymmetric reduction. Only a few cyclic B-keto esters, however, were employed 

for this reduction and optical purities of the products did not exceed 90% e.e. For example, 

according to Ridley' and Fráter,3 2-ethoxycarbonylcyclohexanone (1) gave cis-(lR,2S)-hydroxy - 

ester 2 in 69% yield (86% e.e.), while Hoffmann and co-workers reported that optical purities 

of five- and six-membered thia analogues, 3 and 4, were ca. 85% e.e. 
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We wish to report an efficient preparation of a chira1 cyclohexanol derivative lwith 

extremely high optical purity (98.4% e.e.). The substrate, 4,4-ethylenedioxy-2-ethoxycarbonyl- 

cyclohexanone (6) was prepared from B-2-furylacrylic acid (5) in a similar manner as reported5 

with severa1 modifications. Overa11 yield was improved from 31%5 to 61% in our modified 

procedure.6 Asymmetric reduction of 6 with baker's yeast gave a single product in 74% yield 

based on the unrecovered 6 (67% efficiency), which was identified as ethyl (lR,2S)-4,4-ethyl- 

enedioxy-2-hydroxycyclohexanecarboxylate (7).7 In a preparative scale, ca. 10 g of 7 could be 

isolated from 15 g of the substrate 6 in one batch. 
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7 was determined by 'H-NMR spectrum of its crystalline acetate 8. 

of C-2 H, acetoxy methine proton, was 7.0 Hz and this concludes 
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