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Candida antarctica lipase B (CALB) is a widely used biocatalytic enzyme that catalyzes the
esterification of secondary alcohols enantioselectively. If this reaction is used for kinetic optical
resolution, racemic substrates can be separated into pure enantiomers based on the difference
in reaction rates. In enzymatic reactions, the enantioselectivity depends on the three-
dimensional structure of the substrate because the reaction rate varies greatly depending on the
three-dimensional structure of the substrate. If the correlation between the 3D structure of the
substrate and the enantioselectivity can be quantified, it will be possible to design substrates
that improve the enantioselectivity. However, to the best of our knowledge, no such
quantification has been successfully achieved.

The purpose of this study is to identify the structures of key intermediates in the esterification
of secondary alcohols by CALB using molecular dynamics (MD) simulations and quantum
mechanics/molecular mechanics (QM/MM) methods, and to extract important structural
information that will improves the selectivity by determining the correlation between their 3D
structures and enantioselectivity. To quantify the correlation between the 3D structure and
enantioselectivity, we use the comparative molecular field analysis (CoMFA) method, which
has been successfully applied to similar studies on metal catalysis®.
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