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Synthesis and physical properties of ﬂuorine-substituted TMTTF derivatives (Nagaoka
University of Technology) OShuya Goto, Tatsuro Imakubo

Fluorine has the largest electronegativity among all elements and is also the closest to
hydrogen in atomic radius among all main group elements. For the sake of preservation of
crystal structure and modification of electronic structure of known organic conductors, we have
been working on selective fluorination of the hydrogen atom on the methyl group of
tetramethyltetrathiafulvalene (TMTTF), which is one of the basic donor molecules in TTF-
based organic conductors. In this presentation, we will report on the development of a synthetic
route to the fluorine-substituted TMTTF derivatives, Fo-TMTSF and F4~-TMTSF, together with
their crystal structure and electronic properties.

Synthesis of Fo>-TMTSF and F4~-TMTSF has been accomplished by a P(OEt); mediated cross-
coupling reaction between 4,5-bis(fluoromethyl)-1,3-dithiole-2-thione and 4,5-dimethyl-1,3-
dithiole-2-thione. Figure 1 shows molecular structure and crystal parameters of F4-TMTSF.
The neutral F,-TMTTF has low crystallinity and crystallization conditions for the preparation
of single crystals are currently under investigation. Electrochemical properties of these new
donors will also be reported on the day of the conference.
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Crystal data for F4-TMTTEF: Monclinic, P2,/n,
a=4.119(2), b=22.370(11), c = 6.849(3) A,
B=95.063(8) deg., V=628.7(5) A3, 7=2,

R=0.0786,wR= 0.1809, GOF=1.010 for />2c(J),
R=0.1341,wR=0.2132, GOF=1.017 for all data.
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Figure 1. Molecular structure and crystal parameters for F4~-TMTTF.
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