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Synthesis and Emission Property of Benzothiophene-Fused 2,3-Naphthalimide as an

Environment-Sensitive Fluorophore (Faculty of Science, Fukuoka University) O Takaaki
Miyazaki, Taiyou Tsutsumi, Osamu Hayashida

Environment-sensitive fluorophore, of which fluorescence wavelength changes with the
solvent polarity, has attached much attention, and aromatic imide-based environment-sensitive
fluorophores such as 4-amino-2,3-naphthalimmide and 6-amino-1,8-naphthalimide were
reported. In this study, we designed 1 as a new aromatic imide-based environment-sensitive
fluorophore including benzothiophenes as an electron donor fused to 2,3-naphthalimide, and
the environment-sensitive behavior of 1 was evaluated. The synthesis of 1 was achieved in 3
steps via alkylation, Suzuki coupling, and photocyclization. The fluorescence of 1 was
measured in cyclohexane, toluene, dichloromethane, acetonitrile, DMF, DMSO, and methanol.
Consequently, the fluorescence wavelength changed with solvent polarity, and a good linear
relationship was obtained in the plot of Stokes shift vs. ET(30). The dipole moment in the
excited state of 1 was estimated by DFT calculation and Lippert-Mataga plot.
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Figure 1. Environment-sensitive fluorophore 1. 0
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Figure 2. Lippert-Mataga plot of 1.
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