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Development of diboronic acid-based saccharide colorimetric and fluorescent
sensors based on basic research on boronic acids.
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Diboronic acid-based saccharide sensors consisting of two equivalent
boronic acids that can efficiently quantify D-glucose have been developed, but it is difficult to
selectively quantify D-glucose from a sugar mixture with these diboronic acids. Therefore, various
diboronic acid-based chemosensors consisting of two non-equivalent boronic acids with different pKa
were synthesised and their performance was evaluated. The detailed mechanisms of D-glucose sensing
by the conventional equivalent diboronic acid-based chemosensors and their component monoboronic
acids were also clarified to obtain fundamental chemical information for the development of
higher-performance glycose-sensors.
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Fig. 3. UV spectra before and after the reactions of PhB(OH), with (a) cis-1,2-cyclopentanediol,
(b) 1,2-O-isopropylidene-a-D-glucofuranose, and (c) D-glucose.
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Scheme 1. Reaction mechanism of the diboronic acid with D-glucose in basic agueous sol ution.
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