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[Abstract] Azaphenanthrene has five structural isomers depending on the position of a
nitrogen atom. All the five derivatives showed a weak absorption band and a relatively intense
emission feature around 3.7 eV in the ultraviolet region, which accompanied vibrational
structures. The emission profiles were observed as the mirror image of the absorption bands;
therefore, the emission would be assigned to fluorescence. The observed spectral features of
absorption and emission spectra were well simulated by using the results of the density
functional theory calculations. It would be concluded from the calculation results that the
nature of the first excited state is strongly affected by the position of the nitrogen atom
introduced in a phenanthrene molecular frame.
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Fig. 1 Phenanthrene and its aza-derivatives
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Scheme.1 Synthesis of benzo[f]isoquinoline
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the first electronic transition. The observed
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