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Abstract 

The synthesis of the 1,2dithiolene dianion, 
(bis(methylthio)-1,2dithiolate: MTDT’-) along with 
bis complexes with Ni(III), Pd(II1) and Pt(II1) are 
reported. In addition, the syntheses of the Pt(II1) 
and Pd(II1) complexes of a second 1,2-dithiolene 
(5,6dihydro-1,4dithiin-2,3dithiolate: DDDT’ -) 
which also contains the tetrathioethylene unit are 
reported. The reduced, M(II), complexes can also 
be isolated in an air free environment. Cyclic voltam- 
metric data for each complex were typical of ‘di- 
thiolenes’. These data allowed the authors to deter- 
mine a stability order for 1,2dithiolene complexes 
for both M(I1) and M(II1) oxidation states. ESR 
data were obtained for all new M(II1) complexes. 
A rhombic symmetry was evident from the presence 
of three well defined g values in frozen glass spectra. 
We were able to utilize the Maki approach to deter- 
mine the ground state electronic configurations for 
the Ni(II1) and Pd(II1) complexes. Those results 
support a d,, HOMO for both Ni(III)L’- and 
Pd(III)L-. Comparison of the R(II1) data with 
that for other Pt(II1) dithiolenes suggest a 2B2r 
ground state. 

Introduction 

Over the past ten years the organic chemistry 
of sulfur has been highly influenced by the unique 
physical properties of tetrathiafulvalene (TTF) 
[l-4]. The early proposal by Wudl [5] and others 
that the TTF framework might yield the prerequisite 
properties necessary to yield an ‘organic metal 
coupled with the recent findings that tetramethyl- 
tetraselenofulvalene perchlorate was a conductor 
at 1 K [6] have further increased the interest in 
this area. At the same time, there has been a great 
deal of interest in inorganic complex based con- 
ducting species. Examples such as the partially 
oxidized tetracyanoplatinates have prompted many 
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laboratories to explore new complexes in this area 
[7]. A scheme to combine the properties of the 
‘TTF type’ organosulfur molecules and the inorganic 
systems which have been recently studied has been 
designed. Since it is apparently the tetrathioethylene 
unit of TTF which is fundamentally important to 
that class of molecule, we have undertaken a syn- 
thetic program to investigate inorganic complexes 
of new ligands containing this sub-unit. 

We recently reported the synthesis of the dianion 
5,6-dihydro-1,3dithiin2,3dithiolate (DDDT)*- and 
detailed studies of the nickel [8] and copper [9] 
complexes of this 1,2-dithiolene. It was found that 
the ‘Ni(II1) and Cu(II1)’ complexes of DDDT were 
similar in many respects to other monoanionic 
nickel and copper dithiolenes. It was also noted 
that a number of similarities exist between these 
M(DDDT), systems (M = Ni, Cu) and the BEDT- 
TTF in (BEDT-TTF)2Re04 [lo] particularly in the 
nickel(II1) case. 

BEDT - TTF 

M (DDDT ,; 

These similarities and the fact that (BEDT-TTF)a- 
Re04 [l l] was the first totally sulfur based super- 
conductor have prompted our further investigation 
into the coordination chemistry of (DDDT)2-. 
Quite recently, Schultz et al. [12] reported the 
synthesis and crystal structure of Au(DDDT)z 
and the synthesis and crystal structure of an addi- 
tional salt of the Ni(DDDT)1 anion, a structure in 
which stacking occurs among the anions. 
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of DDDT’-, MTDT’- and dmit2- we see that both 
the platinum and palladium complexes of all three 
ligands have the same type of highly delocalized a 
MO as the HOMO. As was the case of the nickel 
complexes of DDDT2- and dmit2- the platinum 
and palladium complexes show some differences 
in their redox behavior. All of the complexes of 
dmit’- are more easily reduced to the dianions 
than are those of either DDDT2- or MTDT2-. The 
greater electron accepting ability of the thioketone 
function in dmit2- as compared to the ethylene 
unit and methyl groups in DDDT’- and MTDT’-, 
respectively, is largely responsible for this differ- 
ence. 

As we have mentioned in the past, the discovery 
of superconductivity in (BEDT-TTF)2Re04 has 
been a driving force in our continued interest in 
metal complexes of DDDT’- and MTDT2-. This 
work is a continuation of our efforts to locate new 
highly conducting materials. 

Supplementary Material 

Cyclic voltammograms and ESR spectra for all 
complexes (14 figures) are available from the authors 
on request. 
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