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In silico evaluation of the effect of radical substituents on the open-shell characters of

molecules (Graduate School of Engineering, Kyoto University) Tomohito Shinozuka, Daiki
Shimizu, Kenji Matsuda

The open-shell character y of molecules correlates with its physical properties such as
singlet fission and nonlinear optical responses. In this study, we employed pentacene as a
model molecule with moderate open-shell character (y = 0.287) and investigated the effect of
various radical substituents on y values evaluated by occupation numbers of natural orbitals at
the UBHHLYP/6-311G(d,p) level. Compared to non-radical substituents, radical substituents
significantly altered the open-shell character of pentacene. Specifically, substitution of
spin-delocalized radicals such as dicyanomethyl radicals decreased the y value, while
substitution of spin-localized radicals such as nitronyl nitroxide increased it. The origin of the
differences in y values will be reported.
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Figure 1. Open-shell character y of pentacenes substituted with various radical substituents

evaluated from the occupation numbers of natural orbitals.
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