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The present thesis consists of the following contents: (i) Syntheses and properties of four novel azo
pigments, and (ii) Study on the emitting state of a scientifically interesting fluorescent pigment. The
four pigments were prepared through drastic modifications of chemical structures of conventional
azo pigments. The two pigments out of the four have an additional substituent compared with the
conventional azo pigments used for the comparable counterparts. The pigments exhibited red hues
resembling those of the counterparts. Involvement of the substituent in the w-conjugation systems
and electron transitions were discussed in contrast to the counterparts. As a consequence, it was
concluded that the substituent newly introduced enhances the electron transition probabilities of the
molecules whereas it hardly contributes extention of the m-conjugation systems. The drastic
modifications are further advanced in the preparation of the other two pigments aiming at black hue.
The black color of the pigments was discussed based on extension of the w-conjugation systems and
arrangements of the transition dipoles in the crystal structures. The crystal structures were solved
from powder X-ray diffraction data (ab initio PXRD analysis). It was revealed that the
molecules of the two pigments are highly planar in the crystal structures and their transition dipoles
are arranged in an oblique fashion probably generating Davydov splitting. These two characteristics
induced a red shift of the optical absorption bands with band broadening, which are advantageous to
obtaining black hue. On the other hand, 1,2,3,4-tetrachloro-11H-
isoindolo-[2,1-a]-benzimidazol-11-one (TCIB) is a solid-state-fluorescent pigment and unique in
terms of its excellent and practical photostability. Fluorescent behavior of the compound in some
organic solvents of various polarities was studied in detail using MO calculation, steady state and
time-resolved spectroscopy, and its emitting state was clarified. The outcome of the present thesis

will provide useful information for research and development of functional colorants.



