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Synthesis, Physical Properties, and Semiconductor Characteristics of Fluorinated Pentalene-
1,4-dione Derivatives (SANKEN, Osaka University) OSoichi Yokoyama, Yutaka Ie

It is well-known that D-A type m-conjugated molecules including diketopyrrolopyrrole
(DPP) as an electron-accepting unit show high carrier mobility in its aggregate because of the
strong D-A interaction in the packing structure. In this work, we designed and developed a
fluorinated pentalene-1,4-dione (FPD) unit as a novel electron acceptor to enhance electron
affinity and intra-/intermolecular interaction. Furthermore, we synthesized D-A type -
conjugated derivatives containing terminal oligohiophenes (nT) and the central FPD unit
toward organic electronic materials, and investigated their photophysical/electrochemical
properties, thermal properties, and packing structures. UV-vis absorption spectra of the 3T-
FPD with terthiophenes showed a large absorption band at 612 nm (¢ = 9.26 x 10* M!) in
dichloromethane, which is shorter absorption wavelength and higher molecular absorption
coefficient compared to the corresponding 3T-DPP. From the result of X-ray diffraction, 3T-
FPD molecule formed highly planar structure by intramolecular interaction and m-7 stacking
structure derived from D-A intermolecular interaction. Keywords : Pentalenedione,; Fluorinated
compound; m-conjugated molecule; Diketopyrrolopyrrole; Organic Semiconductor
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