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Two-dimensional (2D) assemblies consisting of -electronic systems have attracted increasing attention in a wide range
of areas, because of their potential to exhibit particular properties arising from the dimensionality. However, it is rare for
molecules to spontaneously assemble into a 2D structure. Our group has recently reported that tripodal triptycene derivatives
not only form highly ordered assemblies with a “2D hexagonal packing (2D)+1D stacking (1D)” structure but also serve as
supramolecular scaffolds to align various molecular units in two-dimensions. The author has demonstrated two-dimensional
assemblies of m-electronic chromophores and n-conjugated polymers by using tripodal triptycene as a 2D supramolecular
scaffold and elucidated the photoelectronic and electronic properties of these 2D structures.

Chapter 1 describes the background and a brief summary of the present study.

Chapter 2 focuses on the synthesis and self-assembled structure of acene-appended triptycene derivatives. Detailed X-
ray diffraction analysis revealed that acene-appended triptycene derivatives form 2D arrays of acenes units such as pentacene
and anthracene by two-dimensional assembly of triptycene supramolecular scaffolds.

Chapter 3 describes the singlet fission properties of acene-appended triptycene derivatives in the film state. Detailed
steady-state spectroscopic and time-resolved spectroscopic analysis revealed that the 2D arrays that result from a pentacene-
containing system exhibit fast and efficient singlet fission properties.

Chapter 4 presents the synthesis of polythiophenes having tripodal-triptycene supramolecular scaffolds in the side
chains. The thermal properties and self-assembled behavior of triptycene-appended polythiophenes are also discussed.

Chapter 5 focuses on the self-assembled structure and electrical conduction properties of triptycene-appended
polythiophenes after chemical doping. Triptycene-appended polythiophene forms a two-dimensional structure upon
chemical doping with counter anions accommodated in the side-chain region. This results in relatively high electrical
conductivity.

Chapter 6 describes the synthesis and self-assembled structure of fullerene-appended triptycene derivatives with a reduced
number of tetraethylene glycol (TEG) chains. The fullerene-appended triptycene derivative with two TEG chains was found
to form the desired bilayer “2D+1D” structure.

In Chapter 7, the concluding remarks of the present Ph.D study are presented.
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