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ABSTRACT

A variety of azobenzene derivatives have been used as dyes due to their vivid colors.
Azobenzene derivatives are also known to exhibit photochromism based on trans-cis
isomerization reactions. Very recently, several polymeric and molecular materials based on
azobenzene have been reported to exhibit photomechanical effects such as
photomechanical bending and photoinduced surfaced relief grating (SRG) formation. Thus,
azobenzene-based materials are attracting attention from the viewpoints of fundamental
sciences and practical applications. In contrast to azobenzene-based single component
system, hybrid systems of azobenzene-based materials with other functional materials are
expected to provide novel functional materials with synergetic effects. Therefore, new
hybrid systems of azobenzene derivatives have been prepared and their properties and
functions have been investigated in the present study.

The thesis is composed of general introduction, three chapters, and general summary.
In chapter 1, the hybrid systems of azobenzene based amorphous molecular materials and
quaternary salts were investigated. It was found that these hybrid films underwent phase
separation not only by heat treatment but also by photo irradiation. In addition, SRG
formation of photochemically inert quaternary salt was achieved by combination of
photoinduced phase separation and mass transport. In chapter 2, the hybrid systems of
azobenzene-based amorphous molecular materials and polyvinyl acetate were investigated.
It was found that domain structures of the phase separated films were deformed upon
irradiation with polarized laser beam to obtain a variety of structures upon different
experimented conditions. In chapter 3, the hybrid systems of azobenzene-based amorphous
molecular materials and p-toluene sulfonic acid were investigated. It was found that the
spin-coated film exhibited reversible color change in response to exhaled breath. This
color change was suggested to be due to protonation to the azobenzene-based material and

deprotonation by the effect of moisture. The present studies revealed that the



azobenzene-based amorphous molecular materials are the promising candidates to provide

novel intelligent hybrid systems.
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