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% 2 ¥ [Bridged Stilbenes: AIEgens Designed via a Simple Strategy to Control the Non-radiative Decay Pathway (1%
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This thesis entitled “Design of bridged stilbenes for aggregation-induced emission luminogen and liquid crystal” consists of six chapters.

Chapter 1 "General Introduction" reviews the background of research on 1,2-diphenylethene (trivial name: stilbene) and the research
trend on aggregate induced emission (AIE) for about two decades, and describes the significance and purpose of this study.

Chapter 2 "Bridged Stilbenes: AIEgens Designed via a Simple Strategy to Control the Non-radiative Decay Pathway" shows designed
AlE-active m-extended bridged stilbenes (BPST[7] and DPB[7]) based on the estimation of the non-radiative decay process using quantum
chemical calculations. This chapter concludes that the flexible and strained C=C double bond due to the seven-membered ring structure
inherent in the bridged stilbene BPST[7] makes the energy levels of the conical intersection relatively low and induces the non-radiative
decay process in solution.

Chapter 3 "Solid-State Fluorescence of Bridged Stilbenes with zerz-Butyl Groups" reveals the solid-state luminescence properties for
BPST][7] and DPB|7] derivatives by synthesizing tert-butyl groups substituted BPST[7]s and DPB[7]s and measuring their photophysical
properties. This chapter concludes that the lower molecular planarity and the structural relaxation in the excited state due to the seven-
membered ring structure inhibit the reduction of the radiative decay rate due to H-aggregate formation, resulting in high fluorescence
quantum yields.

Chapter 4 "Molecular Design of Bridged Stilbenes for Ultrafast Non-radiative Decay" describes a molecular design for bridged stilbenes
in which ultrafast non-radiative decay occurs in solution based on finding in Chapter 2. The BPST|[7] derivative exhibits almost no light
emission in solution and ultrafast non-radiative decay using the femtosecond time-resolved transient absorption measurement. This chapter
concludes that the ultrafast non-radiative decay process within several picoseconds is induced not only by the existence of energetically
accessible CI, but also by unidirectional molecular conformational change toward CI.

Chapter 5 "Room-Temperature n-Conjugated Nematic Liquid Crystals in Molecules with a Flexible Heptagon Core" shows the
synthesis and characterization of liquid crystalline properties for bridged stilbene DPB[7] derivatives, and demonstrates electric field-
responsive photoluminescence (PL) switching devices composed entirely of AIE-active DPB[7] liquid crystals.

Chapter 6 "General Conclusion" summarizes this thesis and describes the significance of the thesis in related disciplines and

perspectives for future projects.
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