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Dative pi-bond engineering for the development of functional pi-conjugated
materials
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In this study, we synthesized a BN-CBD derivative, in which the
carbon-carbon bonds of cyclobutadiene (CBD) are replaced with isoelectronic and polarized
boron-nitrogen bonds, and investigated the molecular and electronic structures as well as
photophysical properties in detail. Theoretical calculations revealed that the B2N2 four-membered
ring of the BN-CBD derivative has a planar rhombic structure in the ground state, but has a
non-aromatic square structure in the triplet state. Interestingly, the BN-CBD derivative exhibits
blue phosphorescence with a higher quantum yield than fluorescence emission even in solution at room

temperature under degassed conditions. The presnt study sheds light on new aspects of BN-containing
compounds and provides a new design guideline for photofunctional heterocyclic compounds.
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