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Synthesis and dyeing properties of novel fluorescent dyes
based on naphthalimide

QIN Chuanxiang' > BAO Zhimin' DAI Lixing' MEI Feng’
(1. College of Chemistry Chemical Engineering and Materials Science Soochow University
Suzhou  Jiangsu 215123  China; 2. Shenghong Group Suzhou Jiangsu 215228 China)

Abstract In order to study the relationship between dye chemical structure and its properties three
naphthalimide-based fluorescent dyes were synthesized from 4-bromo- 8-naphthalic anhydride and
different substituted o-phenylenediamine. The structures were characterized and the UV-Vis diffusion
reflectance spectra UV-Vis absorption spectra and single-photon fluorescent spectra were investigated.
The UV-Vis absorption spectra and single-photon fluorescent emission spectra wavelengths based on the
optimized structures were obtained by the time-dependent density function theory. The calculated results
well agree with the experimental data where bathochromic shifts of absorption spectra happens and
fluorescent intensity decreases with the electron-donating capability (—H —CH, —OCH;) of the
substituents. The fluorescence and fastness properties of dyed polyester fabrics using these three dyes are
also determined and dye b has the best dyeing property.

Keywords naphthalimide dyes; fluorescent dyes; time-dependent density function; dyeing;
polyester fabric
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Fig.3  Fluorescence excitation spectra and fluorescence
emission spectra of three kinds of 1 8-naphthalimide
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Tab.1 Calculated absorption data & emission data in solvent CH, Cl, obtained by TD-DFT methods for three
dyes at B3LYP/6-311G(d p) optimized geometries and measured data
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Fig.9 Reflectance values of dyed polyester fabric using three kinds of 1 8-naphthalimide dyes vs. wavelength at different
dye concentratios. ( a) Fabric dyed by dye a; (b) Fabric dyed by dye b; (¢) Fabric dyed by dye c
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