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The highly-twisted m-conjugated oligomer based on porphyrins have been achieved. Oxidation of
tetraarylporphyrins with 2—amino substituent was converted into pyrazine—fused dimer by oxidation. The
structure of the dimer was elucidated by X-ray diffraction analysis, showing unidirectional twisted
conformation with the twisted angle of 126° . After several trials, we found the suitable conditions
under which the fusion reaction proceeded in high yield and within ten minutes. In addition, continuous
use of amination and oxidation sequence provided porphyrin tetramer in sufficient yield. The structure
of the tetramer was unambiguously elucidated by X-ray diffraction analysis. Moreover, we succeeded in
synthesis of twisted porphyrin dimers with different twisting angle by replacing of meso-substituents.
In comparison of optical and electrochemical properties of the dimers, we proved that the twisting mostly
influenced on the HOMO to reduce HOMO-LUMO gap. These results are important for material science as
the “twisting” is a novel factor for tuning functions of m—conjugated molecular wires. Furthermore,
the twisted porphyrin oligomers exhibited highly soluble feature in organic solvent. m-conjugated
oligomers are usual ly insoluble in organic solvent because of their strong aggregating characteristic.
This discovery would be useful to construct soluble conducting molecular wires for solution process
fabrication.




