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Recently, the reactions mediated by photoexcited species have attracted much attention in
organic chemistry. A number of photochemical reactions involving by transition metals' and
organic dyes” have been developed, however, the mediations of Lewis acids have been limited
to few reports. Our group has investigated the Lewis acidity and catalytic activities of tripodal
triphenoxy boranes.’> Because the properties of the borates are readily controlled by the
introductions of substituents, the tripodal structure should be a promising platform for a photo-
activated Lewis acid. In this study, we designed and synthesized a cage-shaped borate with
pyrenes through linkers. The structural changes induced by intramolecular excimer formation
should be reflected in the reactivity of Lewis acid.

The fluorescence spectrum of the cage-shaped borate 1-py gave a broad emission at 455
nm. The emission is notably observed even in the dilute conditions, thus we assigned the
emission to an intramolecular excimer. The borate 1-py worked as a photo-activated Lewis acid
catalyst. When the Mannich-type reaction of imine with silyl ketene acetal in the presence of
catalytic amount of 1-py was performed under the photoirradiation of 370 nm light, the
catalytic efficiency was dramatically improved compared to dark condition. Furthermore, the
same acceleration of the reaction under photoirradiation was observed in the glycosylation
using both glycosylfluorides and glycosyl imidates. From the investigation of fluorescence
quenching and ligand dissociation behavior, we believe that the formation of the intramolecular
excimer assists the regeneration of the catalyst and the activation of the substrates. The detailed
mechanism will be presented.
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