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Control of optical properties of phthalimide compounds

having donor and acceptor groups
(Tokyo Tech.) ORITA, Ryouji ; ANDO, Shinji

Abstract: For building a new molecular design concept for highly fluorescent donor-acceptor type
polyimides (PIs), several phthalimide compounds substituted by secondary amines (piperidine and
pyrrolidine), which have strong electron donating abilities and bulky structures, at the 3- and
4-positions were newly synthesized as model compounds of Pls, and their fluorescence properties
were examined in solution and solid state. In CHCI3 solution, all the compounds showed intense
fluorescence bands with large Stokes shifts (3,898-5,949 cm™) depending on the electron donating
ability of the substituents. 4-substituted compounds showed higher fluorescence quantum yields (& =
0.89) than 3-substituted compounds (& = 0.04-0.13) in CHCIls. Both 3- and 4-piperidine-substituted
compounds showed large @& values (0.36 and 0.51) in the solid state due to the steric hindrance by the
amine substituents which effectively avoid concentration quenching. Interestingly, only
3-piperidine-substituted compound exhibited aggregation-induced-emission in THF/H,O solution,
which could be originated from the conformational exchange motion at the piperidine moiety.
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Fig. 1 Chemical structure of (a) 4-PiNHPI,
(b) 4-PyrNHPI, (c) 3-PiNHPI, (d) 3-PyrNHPI and
normalized fluorescence and absorbance spectra

Fig. 3 Crystal structure of (a) 4-PiNHPI, (b)4-PyrNHPI.
The numbers refer to the closest distances between
neighboring molecules.
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