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Development of multifunction fluorescence materials based on aminonaphthalimide
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Construction of multifunctional fluorophores responding to various external stimuli, such as solvent polarity, pH and
ionic species, have obtained considerable interests because of their potential applications to fluorescent probes, imaging,
and analytical tools. In this thesis, the author concentrates on developing multifunctional fluorophores with simple
structures as fluorescent probes for microenvironment or special analytes.

(1) Synthesis and fluorescence behavior of a series of amino-substituted 1,8-naphthalimide derivatives

A series of 1,8-naphthalimide derivatives incorporating the amino functionality at the 2-, 3-, and 4-positions (2APNI,
3APNI, and 4APNI, respectively) were prepared and their fluorescence properties were systematically investigated in
various solvents. 2APNI showed solvent independent fluorescence behavior, whereas 3APNI and 4APNI displayed
solvent dependent fluorescence properties with intramolecular charge transfer (ICT) character. The fluorescence
behavior of APNIs was significantly affected by the substituent positions of the amino group.

(2) Synthesis and fluorescence properties of 1-amido-substituted 2,3-naphthalimide derivatives and their
fluorescence responses to Ca?*

1-Amido-substituted 2,3-naphthalimide derivatives (1ANI-TfAc and 1ANI-Ms) were synthesized and their
fluorescence behavior was studied in various solvents. In toluene and MeCN, 1ANI-TfAc displayed a single emission
band, whereas 1ANI-Ms showed dual emission bands through normal and excited-state intramolecular proton transfer
(ESIPT) processes. Additionally, their responses to metal ions in the presence of a base were also investigated. 1ANI-
Ms selectively responded to Ca?" ions, thus, it would serve as a fluorescence probe for Ca** ions.

(3) Synthesis and fluorescence properties of amido-substituted 2,3-naphthalimide derivatives at 5-, and 6-
positions and their fluorescence responses to metal ions

A series of amido-substituted 2,3-naphthalimide derivatives at 5-, and 6-positions (ANI-Ms’s and ANI-Tf’s) were

prepared and their spectral behavior was investigated in various solvents. ANI-Ms’s and ANI-Tf’s showed dual

emission bands from the amido form and the amidate form due to solvent induced partial deprotonation. Furthermore,

fluorescence responses of their amidate form to metal ions were also studied. SANI-Ms™ and SANI-Tf" displayed

selectivity to Cu?* ions and would serve as a fluorescence “on-off” probe for Cu?" ions.
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