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N-Oxidation of N-doped PAHs: Studies on the fluorescence properties and hydrophilicity
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Many types of fluorescent molecules soluble in organic solvents have been reported with a
variety of molecular skeletons. However, the fluorescence is often quenched in water or the
fluorescence band becomes broadened, even when water solubility is gained by introducing
hydrophilic substituents to these skeletons. Therefore, the molecular skeletons of practical
water-soluble fluorescent probes, such as thodamine and BODIPY, lack diversity in the primary
backbone structure. In this study, we hypothesized that the key to the molecular design of water-
soluble fluorescent probes would be the delocalization of charge to n-conjugated skeletons. To
verify this hypothesis, we investigated how the charge distribution, molecular orbitals,
fluorescence properties and hydrophilicity are altered by N-oxidation of fluorescent nitrogen-
containing PAHs such as 1,7-diazaperylene.
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