
Tetrahedron Letters,Vol.29,No.31,pp 3797-3798,1988 0040-4039/88 $3.00 + .OO 
Printed in Great Britain Pergamon Press plc 

REDUCTION OF ALLENIC ALCOHOLS BY SACCMBQJ&YCES CERfX&l& 

Gerard GIL’, El&e FERRE’, Mrchel BARRE’, and Jean LE PETIT’ 

1 - Umte Assoclee au C.N.R.S. no109 ; 2 - Laboratolre de Mlcrobiologte 

FacultQ des Sciences et Techniques - Avenue Escadrille Normandre-Nlemen - 13397 MARSEILLE CEDEX 13 

Abstract : a -Allemc alcohols are reduced by mces cerevm into the 

correspondmg P -ethylemc alcohols, whereas /3 -allemc alcohols undergo an isomerization leading 

to their Y -acetylenic counterparts. 

Yeast-effected reactions (1) are generally easy to use by organic chemists, particularly 

with respect to the experimental techniques Involved. In this context, S. cereviw has proved very 

useful m decarboxylatlons (21, condensations (31, hydrolyses (4) or reductions (5,6). 

We observed that primary and secondary o -allenic alcohols are reduced into the p -ethylenlc 

compounds with prolrferatmg _S. cerevlsiae cells (7). 
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Whereas baker’s yeast reduces a -unsaturated alcohols and aldehydes into the correspondmg 

saturated alcohols (81, no reaction takes place in the case of allemc alcohols usmg the described 

condrtlons [8). 

The chemical reduction of a-allemc alcohols gives only in a few cases the fi -ethylemc 

alcohols ; Instead, It IS a good synthetic route to 1,3-butadienes (9 and ref. therein). 

By contrast, even using nonoptimized conditions, we obtained the desired ethylemc alcohols 

along with some unreacted allernc substrates. 

As can be seen m the Table, primary allenlc alcohols are more easily reduced than secondary 

ones. Indeed, the latter necessitate a greater contact time between cells and substrates. 
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The restdual allentc alcohol 1 IS recovered m the (+I S form after the brologrcal oxidatton 

with an optical purity of 5 % (10) and a 30 % yield. 

No reduction takes place wrth alcohols1 and& We only observed the formation of the dienic 

ketone $! when startmg from 1. This fact can be accounted for by a biologtcal oxidation of 8 mto the 

correspondmg allenic ketoneLQ followed by isomerization of the allenic moiety. 
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In the same conditions, the /3 -allemc alcohol 11 IS isomerlzed bymyces cerev- 

into the optically active acetylemc alcohol-l_& 
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These results are remunscent of those of SCHWAB and LINN (11) who studied allene-acetylene 

lsomerlzatlons catalyzed by an allene-acetylene isomerase. 

The reductron and Isomerizatton reactions of allemc alcohols mediated by other yeast strains 

are currently In progress m our laboratory. 
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