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Abstract

In Chapter 1, the fundamental items were summarized about the electronic state and the
spectroscopic properties on m-conjugated molecules.

In Chapter 2, the substitutional effect of introducing Si and Ge into the bridging atom of
dihydroacridine was discussed. The physicochemical properties of
2,7-dimethoxy-9,9-diphenyl-9,10-dihydroacridine analogues and corresponding nitroxide radical
derivatives. The influence on the molecular and electronic structure was evaluated by the various
physicochemical methods. The change of molecular structure was observed on Si and Ge
substituted dihydroacridine in proportion as the atomic radius. In UV-vis spectra for the bridged
diphenylamine derivatives, red-shifts were observed in Si and Ge bridged molecules compared C
bridged molecules and the shift in oxidation potentials were also observed. It is implicated that
the o*-t* interaction between the Si and Ge atom and the adjacent aromatic carbon. It was also
elucidated that the Si atom enhanced the quantum yield.

In Chapter 3, the effect of the chemical modification on the spectroscopic properties was
discussed. The increase of the quantum yield was observed in 2,7-diphenyl substituted
dihydroacridine and methoxy carbonyl substituted derivatives at p-position of phenyl rings
exhibit the noticeable fluorescence solvatochromic properties. These properties were attributable
to the CT processes caused by the extension of m conjugated system and the construction of
push-pull system.

In Chapter 4, the physicochemical properties of spiro conjugated diradicals which connected
with two dihydroacridine moieties via spiro atom. The Si and Ge containing spiro conjugated
diradicals were synthesized. Their molecular and crystal structures were elucidated and their
electronic states were evaluated by the spectroscopic method. Their electronic strictures and

magnetic interaction were analyzed by the computational method and magnetic measurements.




The triplet state at the ground state was implied by the spectroscopic measurements and
computational method. On the other hand, antiferromagnetic interaction was dominant at the
solid state due the short contact with two spin centers.

In conclusion, the dihydroacridine based m conjugated molecules were synthesized and their
structures and physicochemical properties were particularly investigated. Their availability was

revealed as the organic fluorescence materials and molecular magnetic materials.




