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INFLUENCE OF CYCLODEXTRINS ON THE SODIUM BOROHYDRIDE 

REDUCTION OF CYCLOHEXENONES 
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The sodium borohydride reduction of cyclohexenones in aqueous

medium is changed in the presence of cyclodextrins.β-cyclodextrin

favours the 1, 4-reduction over the 1, 2-reduction whereas α-cyclo-

dextrin favours the 1, 2-reduction.

Cyclodextrins form inclusion complexes with a wide variety of substra-

tes.1) Cyclodextrins and derivatives affect the rates of many kinds of chemical 

reactions and are used as enzyme models in biomimetic chemistry. 2) More recently, 

studies on the cyclodextrin reactions have been focused on their selectivity. 3) A

recent report 4) prompts us to disclose our progress pertainting the sodium boro-

hydride reduction of cyclohexenones in the presence of cyclodextrins. The 

following procedure is illustrative of the reaction: enone (2mmol) was stirred 

in 100 mL of distilled water in the presence of cyclodextrin (2mmol) for 2 h 

before the reduction. The pH of distilled water was set up at 7 by addition of 

sodium hydroxyde prior to use as solvent. Sodium borohydride (4mmol) in water 

was added dropwise and the reaction let to stand 24 h before analysis. The 

aqueous phase was thoroughly extracted with ether and the product mixtures were 

analysed by vapor phase chromatography (flame ionization detector, carbowax 10%, 

relative response ratio method). The results are summarized in Table 1. Reduc-

tion of enone 1 by sodium borohydride in water gives a mixture of 1,2-reduction 

product 2 (major) and 1, 4-reduction product 3 (minor). The presence of a-cyclo-

dextrin favours the 1, 2-reduction in every cases whereas S-cyclodextrin favours 

the 1, 4-reduction. Replacement of cyclodextrins by the same molar equivalent 

of glucose or a-methyl glucoside has no influence on the reactions. Cyclodextrins 

have no effect on the diastereomeric composition of saturated alcohols 3b and
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3c. For instance, 3c is a mixture of 84% Cob and 16% tiant 3-methylcyclo-

hexanol. The extension of the study is now in progress. We are now investigating 

the nature of enone-cyclodextrin inclusion complexes by NMR.

Table 1. Reduction of enones with sodium borohydride in water

a) Averages for triplicate runs. The conversion of enones is superior to 95%.

References 

1) M.L. Bender and M. Komiyama, "Cyclodextrin Chemistry," Springer-Verlag, 

 New-York (1978); W. Saenger, Angew. Chem., Int. Ed. Engl., 19, 344 (1980). 

2) I. Tabushi, Tetrahedron, 40, 269 (1984); C. Sirlin, Bull. Soc. Chim. Fr., 

1984, 11-5. 

3) R. Breslow, H. Kohn, and B. Siegel, Tetrahedron Lett., 1976, 1645; M. Komi-

yama and H. Hirai, J. Am. Chem. Soc., 106, 174 (1984); Y. Tanaka, H. Saku-

raba, and H. Nakaniski, J. Chem. Soc., Chem. Commun., 1983, 947; R. Chenevert 

 and N. Voyer, Tetrahedron Lett., 25, 5007 (1984); R. Chenevert and R. Plante, 

 Can. J. Chem., 61, 1092 (1983). 

4) R. Fornasier, F. Reniero, P. Scrimin, and V. Tonellato, Makromol. Chem., Rapid 

 Commun., 6, 1 (1985). 

(Received April 30, 1985)


