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Correlation of the Molecular Structure, Crystal Structure, and Fluorescence Property of
Methyl-substituted Organoboron Complexes
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We previously proposed that an organoboron complex p-1 (Fig. 1a) with methyl groups at
the p-positions exhibits "excited multimer luminescence" which is characterized by n-stacking
structure and orbital fusion over multiple molecules in crystals.' To verify the generality of the
phenomenon, in this work, we synthesized several methyl-substituted organoboron complexes
and investigated the correlation of molecular structure, crystal structure, and fluorescence
properties.

In the crystal of m,m-1 with four methyl groups, the n-stacking structure similar to that of p-
1 was observed (Fig. 1b). Time-dependent density functional theory calculations using the
crystal data show orbital fusions over more than three molecules, suggesting that the
luminescence of m,m-1 (Fig. 1c: light blue, 464, 480%", and 508" nm) involves "excited
multimers". After considering the results of other derivatives, it was suggested that derivatives
with high crystallographic symmetry exhibit "excited multimer luminescence".
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structures of m,m-1. (c) Fluorescence spectra of a CH,Cl, solution
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