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Abstract

Electrocrystallizationof ET in the presenceof aromatic and aliphatic sulfonate anions has led to many new ET salts. These new ET
based sulfonate complexes are characterized with use of x-ray diffraction, four-probe conductivity measurements, ESR and Raman
spectroscopes. A new K(4x4)donor packing motif was observed in (ET)z(CcH~CH2SOJ)(HzO). Strong hydrogen bonding between the
sulfonateanion S-O and the donorethyleneC-H providesthe driving force for the ET salt formation. Many of these new sulfonatesalts are
highlyconductivewith someremainingmetallicto -4 K.
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1. Introduction

There has been a strong interest during the past years in the
studies of ET based synmetals, where ET (or BEDT-’ITF) is
bis(ethylenedithio) tetrathiafulvalene. More than 250 ET
containing conductive salts have been reported with nearly 50
superconductorsdiscovered. The phenomenathat are associated
with these materials, such as the Fermi surfaces, competing
anti ferromagnetic ground states, mass isotope effects,
intermolecular lattice phonon dynamics, etc., continue to be of
current interests [1,2]. One major challengeis to be able to raise
the superconducting transition temperatures in these materials
beyond the current limit of 13 K [3,4]. Toward that goal, we
continue our effort in searchhg for new materials and new
packing motifs in order to establish a thorough understandingof
the structure-propertycorrelation. We have recentlyreported a 5
K superconductor with j3’’-type crystal packing, in (ET)2-
SF5CH2CF2S03[5], We found that the ET/sulfonate salts are
largelyunexplored [6,7], and we have extendedour initial studies
to both polyfluorinatedaromaticand aliphatic sulfonates. Herein
we report a series of new ET/organic sulfonatecomplexeswith a
fewof the new salts showinghighly metallicelectricalproperties. ●
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2. Aromatic sulfonates

2.1. (ET),(CdF~SOJ)(TCE)

The pentafluorobenzene sulfonate salt was prepared from
electrocrystallizationof ET with use of PPN(CGF~SOq)electrolyte
in TCE (1,1,2-trichloroethane)[PPN is bis(triphenylphosphine)-
iminiumcation]. The crystal structure determinationwas carried
out at 140 K with unit cell parameters listed in Table 1. As
shown in Figure 1, both anions and solvated TCE molecules are
well ordered, and numerous short contacts (S-O-H and C-F-H)
between theseand the ET moleculesare observed.
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Fig. 1. Crystalpackingof (ET)2(C,FjS0,)(TCE)
tis~~


