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Oligoarylethynylenes have been attracted interest as promising organic semiconducting
materials. The modification of n-conjugation lengths by controiling the repeating unit of
arylethynylenes allows the flexible demand in the application of electronic devices. In
addition, the proper choice of silylethynylenes could control the packing structure.

In Chapter 1, the specific examples of ethynylene-bridged n-conjugated systems and
how molecular structures affect the properties and devicelperformance are described.

In Chapter 2, the .single crystal field-effect transistors (SCFETs) of
5,15-bis(triisopropylsilylethynyl)tetrabenzoporphyrin (TIPS-H;BP) clearly exhibited better
hole mobility (2.2 cm?/Vs) than its metal complexes (ca. 0.1 cm?*Vs). The long-range
one-dimensional columnar structure of TIPS-H,BP contributed to the efficient charge
transport property, whereas the charge transport was suppressed in the case of the metal
complexes because of their “triad-like” structures in the column.

In Chapter 3, ethynylene-bridged anthracene oligomefs were synthesized. The trimer
and tetramer displayed twisted arrangements, adopting face-to-face packing structures.
SCFETs of the trimer showed the mobility of 0.14 cm?/Vs, which was higher than that of
the tetramer (3.3 x 107 cm?Vs). This is due to the larger amount of defects in tetramer
crystals that are caused by the free rotation of ethynylene units, while the trimer achieves a
good balance between the effective n-conjugation and defect-less crystal formation.

Chapter 4 describes the synthesis of ethynylene-bridged m-extended acene oligomers,
Specifically, it was found that the conventional reaction with lithiated silylethynylene and
BCODquinone followed by the reductive aromatization afforded oligomers of
ethynylene-bridged pentacene precursors up to pentamer.

Chapter 5 describes the general conclusion of this dissertation and suggests future

directions for molecular design toward efficient organic semiconducting materials.
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