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Development of quinoidal molecules with tuned biradical character and
application to photodiode and thermoelectric devices
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Elucidating the nature of electronic structures in pi-extended quinoids is
of considerable importance. In this study, we utilized the aromatic stabilization of the quinoidal
form by introducing benzene-annelated isothianaphthene structures to shed light on the problem
related to the development of long quinoidal systems with controlled quinoidal/aromatic
contributions and stabilities. The electronic structures are controlled precisely by the number and
position of benzene-annelations. These quinoidal pentathiophenes function as organic semiconductors
in transistor and near infrared phototransistor devices. As a result, the combination of quinoidal
structures with cross-conjugated units constitutes a novel approach to modulate the electronic
properties of pi-extended quinoids.
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