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Abstract 
The enantioselective reduction of prochiral ketones is an important method for the preparation of 

enanti-enriched secondary alcohols, which can serve as starting materials for optically active compounds. 
Chiral metal hydride reagents, such as lithium aluminum hydride (LiAlH4) and sodium borohydride (NaBH4), 
modified with chiral ligands, have been developed to effect enantioselective reduction. However, in most 
cases, derivatives are used to obtain chiral hydride reagents, which are rare and hardly available. Therefore, 
the search for more accessible and effective derivatives suitable for the modification of hydride reagents is an 
urgent task. 

Levoglucosenone is an optically pure enone of carbohydrate nature, readily available by pyrolysis of 
any cellulose-containing materials. Levoglucosenone is considered a promising bioplatform for both 
laboratory synthesis and industrial use. The prospect of the development of chemistry of levoglucosenone and 
its derivatives in industry makes it possible to pay attention to these compounds from the point of view of 
studying their possibilities as chiral inducers or auxiliaries. 

In this work, we studied the possibilities of chiral induction in the reduction reactions of 1,3-
diphenylpropan-1-one with hydride reagents obtained by replacing hydrogens in LiAlH4 and NaBH4 with 
hydroxy derivatives of levoglucosenone. 

The reduction of 1,3-diphenylpropan-1-one with chiral aluminum hydride reagents proceeded with low 
enantioselectivity, mainly with a predominance of (S)-1,3-diphenylpropan-1-ol. It was found that the 
enantiomeric purity of the S-stereomer decreases with an increase in the substitution of hydrogen atoms in 
LiAlH4 by hydroxy derivatives of levoglucosenone. 

Reduction of 1,3-diphenylpropan-1-one with reagents obtained by partial neutralization of NaBH4 with 
hydroxy derivatives of levoglucosenone, on the contrary, predominantly leads to the formation of (R)-1,3-
diphenylpropan-1-ol. The addition of AcOH and Bu4NCl to NaBH4 has a positive effect on the optical 
frequency of the R-alcohol. At the same time, enantioselectivity in the reactions was almost absent upon 
reduction of 1,3-diphenylpropan-1-one with reagents obtained by partial neutralization of BH3. 

The best results of enantioselective reduction were shown by unsaturated alcohols: (1S,4S,5R)-6,8-
dioxabicyclo[3.2.1]oct-2-en-4-ol and (1S,4S,5R)-4-methyl-6,8-dioxabicyclo[3.2.1]oct-2-en-4-ol, of which (1S, 
4S,5R)-6,8-dioxabicyclo[3.2.1]oct-2-en-4-ol was the most effective. It is likely that an increase in the 
enantioselectivity of reactions carried out in the presence of hydroxy derivatives of levoglucosenone is 
possible by obtaining more bulky chiral ligands, provided that the double bond is retained. 
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