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Formation of TTF Derivatives VIA the
Phosphonate Way : a Mechanistic Study Leading
to an Improved Procedure

H.J. CRISTAU, E. DARVICHE, M.T. BABONNEAU, M. TAILLEFER,
JM. FABRE and E. TORREILLES

Laboratoire de Chimie Organique, E. N. S. C M. ESA 5076 du CNRS, 8, rue de
I’Ecole Normale, 34296 Montpellier, Cedex 5, France

Until now, the only efficient method' for the selective preparation of
unsymmetricatly substituted tetrathiafulvalenes (TTF), precursors of organic conductor
materials, has been the cond of an a lated phosph with an imini
salt. The major limitations of this method are the low yields (0-50%). Our goal was to
investigate the mechanism of this reaction in order to improve the yields.
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We have shown’ that the acetic acid has two main roles in this reaction : as a
donor of proton and as a nucleophile.

The best results are obtained in an "one pot” procedure, using 10 equivalents of
acetic acid for the olefination, with a concentration of adduct equal or higher than
23107 mol /1.

This general procedure has been extended to various unsymmetrical TTF analogs,
leading in all cases to better yields than those described in the literature (table).
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R R; Yield R; R Yield R, Ry yield (%)
(%) (%)
H H 48 (0)* H H 76 H H 50 (35)*
H CH; 6340)*| H CH; 68 H CHy 57(25)*
-S-(CH2)2-S-  18(15)* | CHy; CH; 80 CHy CHy 74(10)*
-SH{CH;),-0- 40 (38)* | -S-(CH;)-S- 45 -S{CH;»-0- 17 (0)*
-S-(CH:)»-0- 40 (28)*
* yield in the literature.
It is to notice that the phosph carbanion is ble when R'=H (even at low

temperature, -78°C). Further investigations will be necessary to control the syntheses in
this case.
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