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Abstract. The biohydrogenation of 2-substituted ally1 alcohols la-c proceeds 
enantioselectively (95.98% ee) to afford (R)-2-methyl alkanols Za-c. 

The use of baker’s yeast as cbiral reducing agent has been shown to he extremely versatile for the 

enandoselective pxpardtion of optically pure compounds.’ Several examples of hydrogenation of 

carbon-carbon double bonds have been described, although most results refer to unsaturated carbonyl 

groups? In this context, the asymmetric reduction of the double bond in a-methylcne ketones has 

received scant atcenrion,3 probably because easy syntheses of these compounds are= not available. In 

connection to nur stud& on lipase-catalyzed transcsterifications of 2-aubstitnied oniranemcthanols,4 

we prepared 2-susbstituted ally1 alcohols la-c by diisobutylaluminum hydride (DIBALJ reduction of 

the corresponding unsamrated esters, in turn prepared by a described method.’ 
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Following a different route,” we prepared also the alcohol Id, which differs from the previous ones 

because the double bond is conjugated with the phenyl group. The above ally1 alcohols la-d were 

chosen as representative substrates for baker’s yeast-mediated biohydrogenation, since this 

bincatalytic route should lead to an easy preparation of chiral 2-methyl alkanols 2 which are useful 

intermediates in organic syntbesis.7 The biohydrogenation of la-c required 14 days* affording, after 

purification, the (+I-2-methyl alkanols 211-c in 40-455 yield? As established by ‘H-NMR analysis 
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(500 MHz) of the corresponding MTPA esters, lo the three alkanols 2a-c were nearly 

enantiomerically pure (98, 95 and 96% ec, respectively). We found that the alcohol Id is not a 

substrate for the baker’s yeast biotranformation in the same experimental conditions. At longer times 

(21-25 days) only trace amounts of more polar compounds were formed. The (R)-configuration of 

rhe alcohol 2c, [aID+ (e 1.15 in benzene) was established by comparison witb the optical rotation 

reported for (R)-2c.L’ The same (R)-configuration was established for 2b by the 500 MHz ‘H-NMR 

spectrum of its MTPA ester. ” For (+I-2a, [a]~, +0.56 (c 1.4 in CH,CI& the same configuration was 

established by ozonolysis-reduction conversion to the known (R)-2-methyl-1,4-butdiol.13 It is 
worth mentioning that, although the reduction of other unsaturated compounds may proceed with 

high enantioselectivity, in many instances the stereochemical outcome and the optical purity of the 

products are dependent on the geometry and substitution of the double bond.14 This is not the case of 

the baker’s yeast-mediated hiohydrogenation of Z-substituted ally1 alcohols la-c, which may now 

constitute a new access to enantiomerically pure Z-methyl alkanols.15 
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