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Synthesis and Physicochemical Properties of Substituted Picenes
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Fused aromatic compounds containing m-conjugated systems are notable for their utility in organic field-effect
transistors (OFETs). Picene has been known as a promising class of materials for OFETs because of its specific
properties.  Since the promising properties of picene and its derivatives toward OFETS, the derivatization of substituted
picenes and development of substituent effects are worthy.

In this PhD Thesis, the synthesis of various substituted picenes has been described.

Synthesis of Methoxy-Substituted Picenes: Substitution Position Effect on Their Electronic Properties

Substituted picenes bearing the methoxy groups in the different substitution positions have been synthesized through
palladium-catalyzed Suzuki-Miyaura cross-coupling or Wittig Reaction and the subsequent intramolecular double
cyclization via C-H bond activation.  After these compounds have been synthesized, the physicochemical and
electrochemical properties have been evaluated. From the X-ray analyses of the single crystals of these compounds
revealed that the crystal structures of these picenes strongly depend on their substitution position and the number of
methoxy groups. Some methoxy-substituted picenes have also been applied to OFETs. When the substituted groups
have been introduced into 3,10-positions, the device could show the best field-effect hole mobility.

A Divergent Synthesis of 3,10-Dialkylpicenes

The low solubility of picene in common organic solvents limited the fabrication of the organic device in a solution
process. In order to increase the solubility of picene, some linear alkyl chains have been introduced into the picene core
in the 3,10-positions.  To render the derivatization of the alkylated picenes more easily, the alkyl groups were introduced
at the late stage, starting from 3,10-dimethoxypicene via C-O bond activation. The Ni-catalyzed alkynylation and the
desilylation, alkylation, and hydrogenation sequences, five alkylated picenes have been synthesized successfully. The
solubility of these alkylated picenes revealed that the hydrophobic interaction between the alkyl chains could enhance an

intermolecular interaction.
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