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Development of a concise method for the determination of absolute configuration of mono—alcohols is a
very important issue, because optically active mono—alcohols are widely found in biologically active
molecules. However, it is generally difficult to design a receptor molecule which can recognize
mono—alcohols under mild conditions. On the other hand, boronic ester formation with alcohols is known
to proceed rapidly under neutral conditions, and this feature was considered to be suitable for mono—alcohol
recognition. Then, a new CD probe molecule was designed by combining the 1-hydroxy—2, 3, 1-benzodiazaborin
(DAB) which is one of boron—containing heterocycles, and the acridine moiety which has Lewis basicity
and visible light absorption.

When a mono—alcohol was added to the DAB, the borate was formed by the formation of boronic ester followed
by the coordination of the acridine, and the solution color changed to blue. This ester formation proceeded
smoothly with hydroxy group, but not with amine or thiol group, and this is a characteristic feature compared
to previously reported mono—alcohol recognition system. When chiral alcohols were mixed with the DAB
molecule, two diastereomers derived from the chiral boron center and asymmetric center of the chiral
alcohols were generated. And when alcohols containing an unsaturated moiety were employed as substrate,
preferential formation of one of the two diastereomers was observed. From the relationship between the
Cotton effect at 600 nm and the absolute configuration of boron center of the borate, it was found to
be possible to determine the absolute configuration of alcohols having an unsaturated moiety based on
the CD spectra due to m—n interaction with the acridine moiety. And an optically active Cr—arene moiety
was introduced into this DAB molecule to recognize the enantiomer of mono—alcohols. As a result, the
stereochemistry of the boron center in the borate formed by addition of mono—alcohols was controlled by
steric bulkiness of the Cr(CO); moiety. The difference of the stability of the two diastereomeric boronic
esters formed from Cr—arene type DAB and racemic chiral mono—alcohols was observed, and the chiral

recognition of mono—alcohols was achieved.
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