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Effects of nitrogen atom on electronic properties of phenanthrene
oNobutsugu Hamamoto, Hitoshi Fujimoto
Graduate school of science and technology, Kumamoto University, Japan

[Abstract] Heteroaromatic compounds containing sp®-nitrogen atoms have attracted much
attention in the field of organic electronics. The number of the nitrogen atoms and their
positions affect strongly electronic properties; therefore, the investigation into the substitution
effects of the nitrogen atoms is important for applications. Here, we investigated theoretically
three diazaphenanthrene compounds. The calculation results showed that the nature of the
lowest singlet excited state (*S;) depends strongly on the positions of two nitrogen atoms and
the relation between them, and that adjacent nitrogen atoms tend to stabilize the excited state
having contribution of nz* transitions. The vibrational profiles of the lowest energy electronic
absorption bands were well simulated with using the results of the analytical vibrational
frequency computation. The simulations showed that the vibrational modes contribute
differently to the first electronic absorption band depending on the nature of the S; state such
as the n* or nm* excitation. It would be also suggested that the nature of the 'S; state may
affect the relaxation process of photoexcited molecules for these compounds.
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