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Highly conducting single crystals of mixed stack charge-transfer complexes based on
ethylenedicarcogenothiophene dimers: synthesis and physical property (‘'ISSP, The Univ. of
Tokyo, *Dep. of Advanced Materials Science, The Univ. of Tokyo) OTomoko Fujino,' Ryohei
Kameyama,' Kota Onozuka,' Kazuki Matsuo,' Shun Dekura,’ Tatsuya Miyarnoto,2 Guo
Zijing,? Hiroshi Okamoto,” Hatsumi Mori'

Oligomer-based conductors have rich structure-determining factors that can systematically
tune their electronic structures. We recently developed oligomer models of highly conducting
polymer, doped poly(ethylenedioxythiophene) (PEDOT), i.e., nO (n = 2, 3)' in radical cation
salt forms. Here, we introduced the oxygen/sulfur atom-substituted analogs, nS, and developed
the charge-transfer complexes between the dimers (20 or 2S) and fluorinated
tetracyanoquinodimethanes (F,TCNQ) (m = 2, 4). Their single-crystal structure analyses
revealed their donor—acceptor alternatingly stacked one-dimensional (1D) columnar structures,
respectively. The close donor's HOMO and acceptor's LUMO and their orbital symmetry
allowed highly donor-acceptor-hybridized frontier crystal orbitals in the mixed stacks. These
mixed stacks exhibited high room temperature electrical conductivity (10°-0.1 S cm™)
compared to the previously reported single crystals of simply 1D-mixed-stacked analogs.
Keywords : Oligomer, Charge transfer complex, Molecular crystal; Electrical conductivity,
Phase transition
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