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Design and Synthesis of a Borenium Salt as a Precursor of a Stable Radical Species

RFIeE ACHEE R IEER 2R SERT i KEH Institute for Catalysis, Hokkaido University Daisuke URAGUCHI

A series of photoactive boronium salts was synthesized from an anion of methylenebipyridyl framework and boron
trichloride in refluxing toluene. The boronium salts are robust against nucleophilic attack and thus, stable to silica gel
column chromatography and ion-exchange protocols using resin and/or aqueous extraction. Although attempts for
isolation of the stable radical species of the boronium ion had been not succeeded, ESR measurement would make possible
to detect the transient species. The boronium salts were found to have unique photocatalytic activity for a N-selective
alkylation of indoles under visible light irradiation albeit the boronium indolate salts hypothesized in the proposal did not
participate in the transformation. The reaction mechanism of the bond-formation has been remained unclear, but it is
intriguing that observed selectivity is different from any known reaction system. Interestingly, the anionic component
of the boronium salt affects frequency of the photoreaction and, indeed, catalytic activity of a boronium chloride is superior
to its tetrafluoroborate salt. These observations suggest that hydrogen-bonding interaction between the anion and the N-
H moiety of indole is crucially important at the electron/energy transfer step for activating indole. The present work

has successfully construct solid basis for cultivating photochemistry of the boronium salt for selective organic

transformations.
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Fig. 1. UV-Vis absorbance and fluorescence spectra of the

boronium salt
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Fig. 2. N-Selective alkylation of indole under

photocatalysis of a boronium salt
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