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Abstract. Conducting and superconducting salts based on methylenedithiotetrathiafulva-
lene (MDTTTF), ethylenedithiotetrathiafulvalene (EDTTTF), vinylenedithiotetrathiaful-
valene (VDTTTF), ethylenedithiodiselenadithiafulvalene(EDTDSDTF), methylenedise-
lenotetrathiafulvalene(MDSTTF), bis(methylenedithio)tetrathiafulvalene(BMDTTTEF),
bis(4,5-dimercapto-1,3-dithiole-2- thione) palladate(Pd[dmit]z), and bis(3,4-dimercapto-5-

cyanoisothiazole) nickelate (Ni[dcit]z) have been prepared and studied.

Introduction

Recently, a number of conducting and superconducting salts based on unsymmetrical donor
molecules as well as on metal 1,2-dithiolenes have been prepared and studied (see [1-12],
and refs.therein). In this paper the preparations, crystal structures and physical properties
of some salts based on.the compounds (1)-(8) (: st-donors or n-acceptors) are described
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Experimental

Compounds (1)-(5) have been prepared from the corresponding 2-oxo-1,3-dithioles or se-
lenium analogs and 4,5-bis(methylcarboxy)-1,3-dithiole-2-thione or selenium analog by a
two-step sequence:coupling via triethylphosphite and demethoxycarboxylation with LiBr
in hexamethylphosphoramide[1,2,6]. Compound (6) has been prepared by coupling of 4,5-
methylenedithio-1,3-dithiole-2-one via triethyl phosphite [6]. The half-wave oxidation po-

tentials (E11/2’E21/2) [13] of (1), (2),(5), (6) have values 535, 915; 545, 970; 490, 870;

595, 880 mV, respectively. These values are intermediate between those of TTF(470, 940
mV) and BEDTTTF (600, 980 MV) [13].Similar results are expected for the cornpounds
(3), (4), etc. [4], [6]. (Me 4N)de(dmit)2 and (Bu 4N)2Ni(dcit)2 have been prepared from

the c*orresponding disodium salts of the ligands (dmit, dcit) after treatment with
Pd(NH3) 4(1\103)2 and NiCl:2 in presence of Me 4NBr and Bu 4NBr, respectively. From

the compounds (1)-(8) a number of conducting salts have been prepared mainly by elec-
trooxidation methods.(Me 4N)de(dmit) 2 has been prepared by oxidation of aceton solu-

tions of (Me 4N)?‘Pd(dmit)2 as follows:

(Me ;N),Pd(dmit).,—2—> (Me,N),Pd(dmit)., A 5 Me 4N), Pd(dmit)., (needles)

Results and Discussion

The results of conductivity measurements in a number of salts (1)-(12) are summarized in
Fig.1 and Fig.2. (1): (MDTT IF)ZAuI2 (orth., Pbmn [3,7]) is metallic (GRT=12-36 S/cm)

and becomes a superconductor at low temperature (Tc=5K under 1bar, Tc=3K under 1.5
kbar) [3,8,14]. (2):(EDTT lF)ZIBr2 (tricl., P1 [7]) remains metallic down to 1.35 K

(IRT=150-550 S/cm) [3,12]. Same results have been obtained for (3): (EDTDSD'_[‘F)2 IBr2

(tricl., P1); (GRT=1050-1660 S/cm). (_4):(ED"ITTF)2Au12 (orth. F222 [7]) is metallic
(o RT500 S/cm) down to low temperature MIT =~ 200 K under 1 bar [5]; MIT ~ 20K

under 4.8 kbar). (5): (EDTT IF)ZAuBr2 (monoch., C 2/m [7]) is metallic (o RT=230-330
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S/cm; MIT = 140 K under 1 bar; MIT = 15 K under 13 kbar) (see also [9]). (6):
(EDTITF)zAg(CN)2 is metallic (ORT= 2-50 S/cm; MIT = 150 K under 1bar). (7):
(EDTTTF) 2SbF6 is metallic (ORT= 20-120 S/cm; MIT = 200 K under 1 bar, MIT = 70 K
under 8.1 kbar). (Ej):(VD"I"ITF)ZIBr2 is metallic (GRT=50-714 S/cm; MIT = 200 K under

1 bar, MIT = 50 K under 8.1 kbar). (9): (I'V[D'I”l"f[‘F)zAuB1'2 (triecl., P1) is semiconducting
(o RT=2055/cm). (10): (1\/IDS’I'I'F)2,A;UI2 is metallic (o RT=305 S/cm; MIT = 50K under 1

bar). (11):(Me 4N)de(dmit)2 (needles) is metallic (oRT= 28 S/cm; MIT = room temp.
under lbar, MIT = 20 K under 6.5 kbar) (see also [15]). (12): (BMDTITF)xNi(dcit)2
(plates) is metallic (o RT™ 20-40 S/cm; MIT =~ 120K under 1 bar).

The salts (2) and (3) are isostructural with the B-(BEDTTTF) 2X superconductors
[7,16] and have a residual conductivity o 1.3 5>1()OOO S/cm. According to the treatment re-

ported in [17] these crystals could be candidates for superconductivity at lower tempera-
ture. The temperature dependence of the resistivity of (4)-(8) and (10-(12) indicate that
these salts could be superconductors under pressure-values higher than those reported

above.
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