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Synthesis of TTF Derivatives with Hydrogen Bonding and Chiral Moieties and
Characterization of One-dimensional Helical Structures Composed of TTF Derivative and
F4sTCNQ Complexes (Tokyo Univ. of Agri. and Tech.!, Hiroshima Univ.2, JST PRESTO?, Univ.
of Tokyo?, Tohoku Univ.>, Hokkaido Univ.®) O Fumiya Hirose', Sadafumi Nishihara®>,
Tsuyoshi Minami*, Tomoyuki Akutagawa®, Takayoshi Nakamura®, Yoko Tatewaki'

In recent years, the field of molecular electronics has been the focus of much research interest
because of increasing expectation for more downsized and high-performance electronic
devices. In particular, research on nanoscale devices consisting of functionalized molecules has
been widely studied.

In this study, we synthesized a TTF derivative S-UM-TTF-Ts (Fig. 1), a disk-like molecule
with multiple n-conjugation and hydrogen bonding moieties at the molecular center and a chiral
moiety at the molecular end, to prepare a one-dimensional helical structure. S-UM-TTF-Ts
forms a CT complex when mixed with an acceptor molecule, F4sTCNQ. The one-dimensional
helical structure was obtained by dropping a solution of the S~-UM-TTF-Ts complex dissolved
in DMSO onto a mica substrate. AFM images of this one-dimensional helical structure
indicated that the size was 30 nm in height, 6 nm in width, and 20 nm in pitch. The electrical
conductivity of the one-dimensional helical structure in the bulk state was 2.3x107* S/cm,
indicating semiconducting behavior. The electromotive force of one-dimensional helical
structures will be reported.
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