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The homoleptic tetraarylaurate anion, AgQLs)4~, which has never been prepared via traditional chemical methods,
has been synthesized by use of an electrochemical technique and crystalB#edvith the bis(ethylenedithio)-
tetrathiafulvalene (BEDT-TTF, or ET) electron-donor molecule. This saltHESs)Au(CeCls)a, Crystallizes having

the monoclinic space groupRi/c, with a = 14.7835(9) Ap = 20.2270(12) Ac = 16.7303(10) A = 101.396-

(2)°, Z= 4. The crystal structure of this (ET)AuCls)4 salt contains the Au(§Cls),~ anion in an essentially
square-planar coordination with the pentachlorophenyl groups arranged in a propellrdik@metry, consistent
with the formal oxidation state-3 of the central metal atom. The ETEations are completely surrounded by the
pentachlorophenyl rings of the anions, thereby precluding the formation ef-& Betwork with concomitant
conducting properties. Analysis of the Raman spectrum of (ET)AQKJ, confirms that the ET molecule in this
saltis in thet1 oxidation state. The variable temperature spin susceptibility data obtained from ESR spectroscopy
indicate a weak ferromagnetic coupling between the radicdld&fions. This salt provides the unique opportunity
to investigate the properties of a highly isolated*Eation in the solid state.

Introduction anions of the M(CE)s~ (M = Cu, Ag, and Au) type produce a

. . . remarkable series of superconducting charge transfer salts with
Homoleptic tetraarylaurates are quite rare, with only the TBA- superconducting transition temperatur@ss) ranging from 2

[Au(CgFs)a? (TBA = tetrabutylammonium), TBA[AU- {517 K7-11 Recently, we have shown that the large, organic
(CeFsH2)4],% and TBA[AU(GsF4H)4]* salts currently character- SRCH,CFS0;~ anion also yields a superconducting sl (
ized. Two mixed tetraarylaurates have also been reported:— 5 K) when crystallized with ET2
TBA[A_‘J(CGFS)Z(CGF3H2)2]2 and_ PPN[AU(@C|5)3(_CG':5)]-5 To It is possible that higheTcs can be obtained in organic charge
date, it has not been possible to synthesize the tetrakis-ansfer salts if the donor molecule-§5 contact lattice can be
(pentachlorophenyl)aurate(lll) anion through traditional chemical expanded through the use of large counteranions. Following
methods, such as through the reaction of PPN[AG(€):Cl] this reasoning, we strove to crystallize the large bis(pentachlo-
and Ag(GCls). rophenyl)aurate(l) anion, Au¢Cls),~, with ET. However, the
The electron-donor molecule BEDT-TTF [bis(ethylenedithio)-
tetrathiofulvalene, or ET] has been widely used for the prepara- (7) Schlueter, J. A.; Geiser, U.; Williams, J. M.; Wang, H. H.; Kwok, W.

tion of charge transfer salts containing a large variety of charge- Ea FrﬁgﬁﬂCB Ji:zﬁ'; ('I:'arlssgﬁ"rgérDj; éChggb%CSg' Sv ‘]A%Eggelg;é D.;
s ) . . u , D Y, 1.5 | yJo B Vi ’ . o
compensating aniorfs.These complexes exhibit a wide range Chem. Commuri.994 1599.

of electrical properties, including semiconductive, metallic, and (8) Schiueter, J. A.; Carlson, K. D.; Williams, J. M.; Wang, H. H.; Geiser,
superconducting. We have found that large organometallic U.; Welp, U.; Kwok, W. K.; Fendrich, J. A.; Dudek, J. D.; Achenbach,
C. A.; Keane, P. M.; Komosa, A. S.; Naumann, D.; Roy, T.; Schirber,
J. E.; Bayless, W. RPhysica C1994 230, 378.

® Abstract published im\dvance ACS Abstract#ugust 15, 1997. (9) Schlueter, J. A.; Carlson, K. D.; Geiser, U.; Wang, H. H.; Williams,

(1) Usm, R.; Laguna, A.; Vicente, Jl. Organomet. Chenl977 131, J. M.; Kwok, W. K.; Fendrich, J. A.; Welp, U.; Keane, P. M.; Dudek,
471. J. D.; Komosa, A. S.; Naumann, D.; Roy, T.; Schirber, J. E.; Bayless,

(2) Usm, R.; Laguna, A.; Laguna, M.; Fernandez, E.; Jones, P. G.; W. R.; Dodrill, B. Physica C1994 233 379.

Sheldrick, G. M.J. Chem. Soc., Dalton Tran$982 1971. (10) Schlueter, J. A.; Williams, J. M.; Geiser, U.; Dudek, J. D.; Kelly, M.

(3) Laguna, A.; Laguna, M.; Jifrmez, J.; Fumanal, A. J. Organomet. E.; Sirchio, S. A.; Carlson, K. D.; Naumann, D.; Roy, T.; Campana,
Chem.199Q 396, 121. C. F.Adv. Mater. 1995 7, 634.

(4) Usm, R.; Laguna, A.; Garcia, J.; Laguna, Morg. Chim. Actal979 (11) Schlueter, J. A.; Williams, J. M.; Geiser, U.; Dudek, J. D.; Sirchio, S.
37, 201. A.; Kelly, M. E.; Gregar, J. S.; Kwok, W. H.; Fendrich, J. A.; Schirber,

(5) Usm, R.; Laguna, A.; Villacampa, M. Dinorg. Chim. Acta1986 J. E.; Bayless, W. R.; Naumann, D.; Roy, J.Chem. Soc., Chem.
122 81. Commun.1995 1311.

(6) Williams, J. M.; Ferraro, J. R.; Thorn, R. J.; Carlson, K. D.; Geiser, (12) Geiser, U.; Schlueter, J. A.; Wang, H. H.; Kini, A. M.; Williams, J.
U.; Wang, H. H.; Kini, A. M.; Whangbo, M. HOrganic Supercon- M.; Sche, P. P.; Zakowicz, H. I.; VanZile, M. L.; Dudek, J. D.; Nixon,
ductors (Including FullerenespPrentice Hall: Englewood Cliffs, NJ, P. G.; Winter, R. W.; Gard, G. L.; Ren, J.; Whangbo, M.<HAm.
1992. Chem. Soc1996 118 9996.

S0020-1669(97)00274-7 CCC: $14.00 © 1997 American Chemical Society



4266 Inorganic Chemistry, Vol. 36, No. 19, 1997 Schlueter et al.

previously unknown homoleptic, square-planar, gold(lll) tet- because the electron-withdrawing character of the halogen atoms
rakis(pentachlorophenyl)aurate(lll) anion, AyQls),~, was stabilizes the A8" metal center. More research has been
generated in the electrochemical cell and crystallized with the performed on pentafluorophenyl complexes than on the analo-
radical cation of ET. Herein, we report that the crystal structure gous pentachlorophenyl molecules, because their increased
of this (ET)Au(GCls)4 salt contains ET cations surrounded  stability renders them easier to isolate. While tris- and tetrakis-
by the pentachlorophenyl rings of the Aw(@s),~ anion. This (pentafluorophenyl)gold derivatives have been synthesized, only
salt provides the unique opportunity to investigate the propertiesa few tris(pentachlorophenyl)gold(lll) complexes have been

of a highly isolated ET cation in the solid state. prepared. Until now, it has not been possible to synthesize
] . the Au(GCls),~ anion, although attempts have been made by
Experimental Section reacting PPN[AU(€Cls)sCl] and Ag(GCls), and by refluxing

Preparations. Bis(ethylenedithio)tetrathiafulvalene (ET, Strem toluene solutions of TBA[Au(€Cls);] and TI(CsCls).Cl.> The
Chemicals, Inc.) was recrystallized from chloroform (Aldrich) prior to  related Au(GFs)s~ anion has previously been synthesized and
use. Elemental analyses were performed at Galbraith Laboratoriesisolated as a salt with the tetrabutylammontand tetraphen-
(Knoxville, TN) or Midwest Microlab (Indianapolis, IN). 1,1,2-  ylphosphonium cation¥.

Trichloroethane (TCE, Fluka) was distilled from@ (Aldrich) and At Argonne, we have recently initiated a new effort to include
filtered through a column containing neutral alumina prior to use. TBA- large, discrete anions as the charge-compensating entities in
[Au(CeCle),] was prepared as described previouslyCalcd for conducting charge transfer salts. This approach allows for
CostagN:1AUCho: C, 3585, H, 3.87; N, 1.49; Au, 21.00, Cl, 37.79. expansion of the electron-donor lattice and modification of the

Found: C, 35.79; H, 3.88; N, 1.49; Cl, 37.58. Mp: 18B3°C.) . - .
TBAJAU(CeFs)s] was prepared as previously descriBe@p: 113— solid state properties of these salts. The AJGIG),~ anion was

115°C.) The AU(GFs)s anion was prepared by combining CdFg), chosen as a promising candidate fpr formlng' interesting charge
with AuCls in a molar ratio of 6:1 in diethyl ether at room temperature. transfer salts with ET because of its large size, the possibility
A gold(l) compound initially formed which immediately dispropor-  that its electronegative Cl atoms could interact with the ethylene
tionated into Au(GFs)s~ and elemental gold. PR@I was added, and group hydrogen atoms of the ET molecule and expand th& S

the yellowish _solution was chromatographed over silica. AEPRh _ networks, and its ability to be chemically modified.
(CeFs)a] was isolated as a nearly colorless polycrystalline solid.  To date, it has not been possible to crystallize this AG(§,~
Yield: 26%. Mp: 175°C. '*F-NMR: —121.9 (d,0-F), ~161.7 t, anion with ET. However, when the electrochemical potential

p-F), and—164.4 ppm (tmF).

applied during the electrocrystallization step was increased to
(ET)Au(CCls)4 via Electrocrystallization. Single crystals of the PP g y b

. T a high enough level, both oxidation of ET to ETand

titte compound were grown by use of electrocrystallization tech- . . - - _

niquest#1> The electrochemical cell was assembled in an argon-filled dlsproportlonatlon_of Au(@CIs)g 10 Au(CeCls)s™ occurred _and
drybox. TBA[AU(CsCls)7] (95.15 mg, 0.10 mmol) was divided between led to the CrySta”lzatlon of the (ET)AU&|5)4 salt. During

the two chambers of an H-cell. ET (10.31 mg, 0.03 mmol) was loaded the course of the electrocrystallization process, black crystals
into the anode chamber. The crystallization solvent, TCE (7.5 mL), Of (ET)Au(CsCls)s formed on the anode surface while a shiny
was then added to each chamber of the H-cell. A current density of brown solid deposited on the bottom of the anode compartment.
0.2uA/cm? was initially applied and gradually increased over a period Although an analysis of the mechanism of electrochemical
of 2 weeks to 3.7Alcm?, at which time crystallization of black rods  formation of the Au(GCls)4~ anion is beyond the scope of this

commenced. Crystals were grown at@%n platinum wire electrodes  paper, a simplistic representation consistent with experimental
for a period of 21 days: A similar electrocrystallization procedure with observations is described by the following equation:
THF as the solvent failed to produce any crystals.

Instrumentation. A. Raman Spectroscopy. Raman spectra were _ _ _
recorded with use of a Raman microscope spectrometer (Renishaw, 2Au(CLCl), — Au(CLCly), +Au+e
Ltd.) equipped with a He:Nelg = 6328 A) laser. Low laser power of
0.06 mW focused on a Aam? area was applied. The spectra were Attempts to electrocrystallize the related, chemically synthe-
averaged over 20 scans. sized Au(GFs),~ anion with ET failed to produce crystals when
B. ESR Spectroscopy.ESR measurements were performed onan  TCE or benzonitrile was used as the solvent. This is potentially
IBM ER-200 X-band spectrometer equipped with awgzfnicrowave a result of the smaller size of the Aug&),~ anion, or the harder
cavity and an Oxford EPR-900 flow cryostat with an ITC4 temperature fluorine atoms. Attempts to crystallize the (ET)AwfE). salt
controller. through electrochemical oxidation of the Auf&),~ anion in

C. X-ray Analysis. The crystal structure of the title compound - -
was determined at 296 K with use of a Siemens SMART single-crystal a manner identical to that used to form (ET)AeQ)s were

X-ray diffractometer equipped with a CCD-based area detector and a &lSO unsuccessful.
sealed-tube X-ray source. The following constraints were applied ~Crystal and Molecular Structure. The crystal structure
during the refinement of the disordered ET molecule: occupation factor (Table 1) of (ET)Au(GCls)s comprises discrete AugCls)s~
0.5 for all atoms, a common isotropic thermal parameter for atoms anions and BEDT-TTF cations. The crystal packing is
C11-C18, and a different common isotropic thermal parameter for dominated by the large Au¢Cls),~ anion, see Figure 1. The
atoms C19 and C20. All positional parameters were refined indepen- pulky pentachlorophenyl substituents arrange themselves in such
dently withogt any further co_nstraints or r_estraints. Further details have g5 way as to leave two crystallographically inequivalent box-
been deposited as Supporting Information. like cavities (located at the inversion centers 0.5,0,0 and 0,0,0)
that hold the BEDT-TTF cations (molecules 1 and 2),
respectively. The two molecules are shown in more detail in
Synthesis. Interest in aryl-gold chemistry has been rising  Figure 2. Molecule 1 is crystallographically ordered and adopts
steadily recently® The use of polyhalophenyl groups as ligands  inversion symmetry, whereas the cavity surrounding molecule
has greatly increased the number of known-agdld complexes 2 is larger and allows the BEDT-TTFcation to move off-
center. A disordered model of two complete BEDT-TTF

Results and Discussion

833 Eﬂg@eﬁsgf; V’\cgr%’e:_?eﬂﬁﬂé‘;mom&erx-,%siflﬁgr?é 1J0QM2'3\CI)\?Hangbo molecules of occupancy 0.5 and related to each other by the
M. H.;'E\}aiH, M. 3. Am. Chem. S’0d'986’ 108 8215 ' center of inversion at 0,0,0 was adopted for site 2. Unlike in
(15) Stephens, D. A.; Rehan, A. E.; Compton, S. J.; Barkhau, R. A;
Williams, J. M. Inorg. Synth.1986 24, 135. (17) Murray, H. H.; Fackler, J. P., Jr.; Porter, L. C.; Briggs, D. A.; Guerra,

(16) Usm, R.; Laguna, ACoord. Chem. Re 1986 70, 1. M. A. Inorg. Chem.1987, 26, 357.
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Figure 1. Stereo packing diagram of the crystal structure of (BEDT-TTF)AG(S)a.
Table 1. Summary of Crystallographic Data for (ET)AuCls)2

chem formula (GoHsSs)Au(CeCls)a
formula weight, g mot* 1578.94
a A 14.7835(9)
b, A 20.2270(12)
c A 16.7303(10)
B, deg 101.396(1)
v, A3 4904.2(5)
Z 4
space group P2,/c (No. 14)
temp, K 296
A 0.710 73 (Mo Kx)
Pcalce 9 cnrs 2.139
u, et 44,51
R(Fo) 0.065

611 3 8?2/’ & R 0.001

s15 S18 $17 $16 2 R(Fo) = 2IFol — IFell/ZIFol, Ru(Fo) = [ZW(IFo| — [Fcl)/ZWF]Y2

Figure 2. The BEDT-TTF radical cations 1 (top) and 2 (bottom) in
(BEDT-TTF)Au(GCls)4. Site 2 (disordered) is randomly occupied by

a molecule in either the shaded or the unshaded posmon these positions Table 2. Selected Bond Distances (A) in (ET)AuC):

being related to each other by a center of inversion. Hydrogen atoms ~ Aul—C21 2.126(9) S3C2 1.723(14)
and some atomic labels have been omitted for clarity. Thermal ellipsoids ~ Aul—C31 2.101(10) S3C4 1.82(2)
are drawn at the 33% probability level. Aul—C41 2.104(9) S4C3 1.72(2)
Aul—C51 2.103(10) S4C5 1.69(2)
\\\\\» Cl4a s1-Cc1 1.717(13) CtCle 1.38(3)
CI34 ‘\\\\‘“ CI35 S1-C2 1.731(14) c2c3 1.35(2)
ANy c:|43 044 \\ s2-C1 1.704(13) C4C5 1.45(3)
\,\\\ bG35 ca3 \ s2-C3 1.73(2)
Y 24 c36 £ a1
CI33 ) % \ Cl36 ca2 JoIQ \ > - X -y, —z
“ a3 \' ‘\\'"Hm' ‘\\ " /X %\ Table 3. Selected Bond Angles (deg) in (ET)AwCls)4
323 031 o3 o !‘” o 46045 Cl45 Cl1-Aul-C21 89.6(4) CtCl-S2  122.1(13)
Ciaa A 41 Cl1-Aul-C41  178.8(4) S1C1-S2 114.9(8)
//' A‘“ CI46 C21-Aul-C51 91.3(4) C3C2-S1  116.5(12)
C31-Aul—-C41 89.3(4) C3C2-S3 123.5(12)
// \ C31-Aul-C51  179.0(4) S:C2-S3 119.9(7)
/ \ % C41-Aul—C51 89.8(4) C2C3-S2  115.9(12)
0210|22 C51) B> C1-S1-C2 96.0(6) C2C3-S4 126.2(13)
C1-S2-C3 96.4(7) S2C3-S4 117.9(8)
C2-S3-C4 98.1(8) C5C4-S3  117.6(15)
C3-S4-C5 106.1(9) C4C5-S4  120.6(15)
C1-C1-S1 122.9(13)

not imposed by crystallographic symmetry, the anion adopts
an approximate propeller-like, symmetry. The Aa-C bond
lengths, 2.101(16)2.126(9) A (Table 2), are comparable to
Figure 3. Thermal ellipsoid plot (50% probability level) of the  those found in Au(lll}-CeFs complexes:1"1° Steric con-
Au(CeCls)4~ anion. straints (avoidance of repulsive -G[Cl interactions) force the
planes of the phenyl rings to be twisted with respect to the
' central coordination square. The average torsion angle of 65.1
is the maximal value allowed by the nonbonded-- @l
interactions, as shown by molecular modeling. In contrast, the
smaller van der Waals radius of the fluorine atom and the shorter
C—F bond lengths in the Au(llI)-CgFs analogue do not impose

most salts of BEDT-TTF and related electron-donor molecules
all interactions between neighboring BEDT-TTFadical cations
are through the bulky anion ligands; thus the title compound
represents an example of extremely isolated BEDT-TTF
cations.

As illustrated in Figure 3, the coordination geometry of the
gold complex anion is essentially square-planar, consistent with (18) jones, P. GI. Organomet. Chen1.988 345, 405.
the formal oxidation staté-3 of the central metal atom. While  (19) Baker, R. W.; Pauling, B. Chem. Soc., Chem. Comm(869 745.
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Figure 4. Raman spectrum of a (BEDT-TTF)AuCls). single crystal.
The bands marked with stars are associated with the &Iz~ anion.

an upper limit on the torsion angle. In Auf&s), the observed
values are more than 767

Schlueter et al.

the vg frequencies of the neutral BEDT-TTF (486 chh and
the +2 salt, BEDT-TTF(CIQ) (534 cn1?1).23

ESR Spectroscopy A small rod-like crystal of (BEDT-
TTF)Au(CsCls)4 was used for ESR measurements. For the
orientation dependence studies, the crystal was oriented in the
cavity with its needle axisafaxis) vertical and the static
magnetic field parallel to thbc plane. The angular dependent
g-values and peak-to-peak line widths have been plotted and
deposited as Supporting Information. The obsergadlues
were fitted with eq 2, with minimum and maximugavalues
at 2.0048 and 2.0122, respectively. Since there is negligible

Uobe = 0, Si’ 0 + g2 sin 29 + g cos 6 2)

orbital overlap between neighboring BEDT-TTF molecules, and
the two nonequivalent BEDT-TTF molecules are not parallel
but form an angle between the two long molecular axes (see
crystal structure section), the maximgpvalue is approximately
along the resultant vector directions of the two long molecular
axes. The maximung-value is quite consistent with that of

Selected geometric results are listed in Tables 2 and 3. Thosehe other BEDT-TTF salts (2.032.014). The minimum

of BEDT-TTF molecule 2 (not listed) are of limited use due to

g-value is 90 away from the maximum value and corresponds

the crystallographic disorder, but the bond distances found in tg the direction between the directions of the short molecular

molecule 1 are typical of the fully oxidized-() radical catior?°

Raman Spectroscopy.Raman spectra of the charge transfer

axis and the normal to the molecular plane.
The peak-to-peak line widths are narrow, between 2.8 and

salts are known to reveal essential information on the oxidation 3.5 G, even when compared to other 1:1 BEDT-TTF salts, such
state of the donor BEDT-TTF molecules. The vibrational as (BEDT-TTF)(ReSeClo)[(CH3),NCOH], (3.7—4.3 G)2*

frequencies of the €C and C-S bonds in the BEDT-TTF

(BEDT-TTF)CU[N(CN}]2 (8—10 G)25 and (BEDT-TTF)Ag-

molecule are sensitive probes for the oxidation state of the (CN)s (12—14 G)26 The sharp line width is likely associated
molecule. When electrons are removed from the HOMO which with the well-isolated spins in the crystal lattice. The angle-

has bonding characteristics with respect to thre@double
bonds, the effect is weakening of the=C bond and reduction
of the CG=C vibration frequencies. Since the HOMO has
antibonding characteristics with respect to theSbonds, the
effect of oxidation is strengthening of the—G bonds and
increase of the €S frequencies.

The Raman spectrum of a (BEDT-TTF)Au{Ts), crystal

dependent line widths show double periodicity with respect to
theg-values. In order to test if this was an artifact due to sample
twinning, three independent measurements were carried out on
three different crystalline samples, and reproducible results were
observed each time. Although the possibility of twinned
samples can not be ruled out, it is likely that the double
periodicity is an intrinsic effect and caused by the packing motif

is shown in Figure 4. The strong bands can be readily assignedwith two nonequivalent and crossed BEDT-TTF molecules (1

to the totally symmetric Raman-active, vs, andvg Ag modes.
The bands marked with stars are associated with the &G~

and 2, see above).
To probe the low-temperature behavior of (ET)AsQL)4,

anion by comparison with the Raman spectrum of the starting an ESR measurement was carried out between 4 and 300 K,

material, TBA[Au(GCls);]. Thewv, andvs; modes are associated

with the G=C double bonds in the two outer six-membered

rings and the central €C double bond, respectively. The

and the results have been deposited as Supporting Information.
The peak-to-peak line widths showed a small increase with
decreasing temperature from 2.7 G at room temperature to 3.2

charge Z) on the BEDT-TTF molecule was calculated by use G at 4 K, while the spin susceptibility) followed the Curie-

of eq 1, as previously describéH.

_1539— v, _1508—v; .
86.0 88.4 =0.96 (1)

- S

S

The resulting charget-0.96, on the BEDT-TTF molecule is

Weiss law. The spin susceptibility was fit to the Cureiss
equation:

1.1
)—C—a(T 0) 3

in excellent agreement with that determined from the X-ray WhereC is the Curie constant anfél is the Weiss temperature.

structural analysis. They Ag mode is derived from the €S
stretching vibrations, and the observed value of 513w

The value of ® (=15 K) suggested a weak ferromagnetic
coupling between the ET radical cations. The closest

also consistent with the values for other 1:1 salts, such asdonor--donor distances between molecule centers along the

(BEDT-TTF)Br (511 cnt)?? and (BEDT-TTF)Cu[N(CNjJ2
(508 cntd). The value 513 cmt fits well with the trend for

(20) Williams, J. M.; Wang, H. H.; Emge, T. J.; Geiser, U.; Beno, M. A,;

Leung, P. C. W.; Carlson, K. D.; Thorn, R. J.; Schultz, A. J.; Whangbo,

M.-H. In Progress in Inorganic Chemistns. J. Lippard, Ed.; John
Wiley & Sons: New York, 1987; Vol. 35, p 51.

(21) Wang, H. H.; Ferraro, J. R.; Williams, J. M.; Geiser, U.; Schlueter, J.

A. J. Chem. Soc., Chem. Commad®894 1893.
(22) Kozlov, M. E.; Pokhodnia, K. I.; Yurchenko, A. Apectrochim. Acta
1989 45A 437.

+ ¢, b, anda — c directions are 10.0, 10.1, and 12.2 A,

(23) Wang, H. H.; Kini, A. M.; Williams, J. MMol. Cryst. Liqg. Cryst.
1996 284 211.

(24) Paicaud, A.; Lenoir, C.; Batail, P.; Coulon, C.; Perrin, 3ynth. Met.
1989 32, 25.

(25) Wang, H. H.; Carlson, K. D.; Geiser, U.; Kini, A. M.; Schultz, A. J.;
Williams, J. M.; Welp, U.; Darula, K. E.; Hitsman, V. M.; Lathrop,
M. W.; Menga, L. A.; Mobley, P. R.; Yaconi, G. A.; Schirber, J. E;
Overmyer, D. L.Mater. Res. Soc. Symp. Prd992 247, 471.

(26) Geiser, U.; Wang, H. H.; Williams, J. M.; Venturini, E. L.; Kwak, J.
F.; Whangbo, M. HSynth. Met1987, 19, 599.
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respectively. The ESR results are in good agreement with thosethat this salt has a weak ferromagnetic coupling between the
of the X-ray structure and Raman measurements. ET* radical cations.
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