[Au(α-spdt)2]0: a Gold Bisdithiolene Complex with a Selenophene Ligand
Mariana Velho1,2, Isabel C. Santos1, Laura C. J. Pereira1, Elsa B. Lopes1, Ana Charas2, Manuel Almeida1,
Dulce Belo1
1 - Centro de Ciências e Tecnologias Nucleares (C2TN), Instituto Superior Técnico, Universidade de Lisboa, Campus
Tecnológico e Nuclear, Estrada Nacional 10, ao km 139.7, 2695-066 Bobadela, Portugal;
mariana.velho@ctn.tecnico.ulisboa.pt
2 - Instituto de Telecomunicações, Instituto Superior Técnico, Av. Rovisco Pais, 1049-001 Lisbon, Portugal.

6,0E-03

4,0E-02

4,5E-03

3,0E-02

3,0E-03

2,0E-02

1,5E-03

1,0E-02

0,0E+00

χT (emu.K/mol)

χ (emu/mol)

[Au(α-tpdt)2]0, which is a transition metal bisdithiolene complex (the inorganic analogues of tetrathiafulvalenes (TTF)), is
one of the first known examples of the so called Single Component Molecular Metals (SCMM). This small neutral molecule
displays a room temperature conductivity of 7 Scm-1 as a polycrystalline sample. The observed transport properties, typical
of a metal, are believed to arise from the intermolecular interactions in the solid state.[1] Apart from the transport properties,
SCMM also share with typical elemental metals the fact of being a neutral specie. One of the main features of the transition
metal bisdithiolene complexes is the possibility of molecular engineering to develop multifunctional materials.
The aim of this work was to design and develop a new SCMM by replacing the thiophene for a selenophene ring in the
structure of [Au(α-tpdt)2]0. We present [Au(α-spdt)2]0, a new neutral gold bisdithiolene complex with a semiconductor
behaviour. This complex was obtain by oxidation of its precursor, the salt nBu4N[Au(α-spdt)2], which, in turn, was obtain
from selenolo[2,3-d]-1,3-dithiole-2-thione.[2,3]
The transport properties of [Au(α-spdt)2]0 reveal a semiconducting behaviour, with a room temperature electrical
conductivity of 7.2x10-3 S.cm-1 and an activation energy of 193.7 meV. The magnetic susceptibility measurements indicate
a paramagnetic behaviour of [Au(α-spdt)2]0 with a room temperature paramagnetic susceptibility of of 1.03x10-4 emu/mol.
The values are almost temperature independent, in a wide range of temperatures, resembling a Pauli like behaviour.
[Au(α-spdt)2]0, and its precursor, nBu4N[Au(α-spdt)2], are just the first members of a new family of transition metal
bisdithiolene and bisdiselenolene complexes with selenophene ligands, that we intend to study.
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