Synthesis of Novel Transition Metal Dithiolenes. Synthesis, Experimental and
Theoretical I nvestigation.

G. Soras* ', N. Psaroudakis’, M. J. Manos®, A. J. Tasiopoulos®, D.G. Liakos®, G. A. Mousdis', D. Palles'

Theoretical & Physical Chemistry Institute, National Hellenic Research Foundation, 48 Vass. Constantinou
Aven., 116 35 Athens, Greece
2 University. of Athens Chemistry Department, University Campus, Athens, GR 157-71, Greece
% Department of Chemistry, University of Cyprus, 1678 Nicosia, Cyprus
* I nstitute for Physical and Theoretical Chemistry, Bonn University, Wegelerstrasse 12, 53115 Bonn, Germany

*gsoras@eie.qr

Transition-metal complexes with 1,2-dithiolene ligands have received much attention because of their
capacity to give molecular metals and superconductors [1] and more recently because of their potential
applications as thirdorder non-linear optical materials [2]. The importance in the chemistry of such square-
planar M(dithiolene), complexes is due to their ability to overlap with each other including strong
electronic interactions between the units, which is a condition to obtain electronic properties, such as
conductivity or even unusual magnetic behavior [3] . These M(dithiolene), complexes have a similar
structure to the tetrathiafulvalene (TTF) and that is the reason for further investigation in these areas [4].
Among them the metal complexes of 5, 6-dihydro-1, 4-dithiin-2, 3-dithiol (dddt) [5] are the most important
due to similarities with the BEDT-TTF. BEDT-TTF [6] was permitted the synthesis of radical cation salts
with a quasi two-dimensional character gave more than 750 superconductors [7] and raised their critical
temperature at 14.2 K [§].

The lecture will focus in the synthesis and study of a new Transition metal 1, 2-dithiolene, similar to
(dddt) (FIGURE 1). The experimental measurents will also be compared with the results from theoretical
investigations by employing computational approaches, involving density functional theory and
semiempirical methods[9].
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Fig.1. Transition meta dithiolenes.

[1] A.E. Underhill, J. Mat. Chem. 2 (1992) 1.

[2] C.S. Winter et d., Appl. Phys. Lett. 58 (1991);

[3] @ A.T. Coomber et al., Nature 380 (1996) 144 ; b) K. Awaka et a., Inorg. Chem. 33 (1994) 5598.

[4] R. Kato, Chemical Reviews, 2004, 104, 5319

[5] C. T. Vance, R. D. Bereman, J. Bordner, W. E. Hartfield, J. M. Helms, Inorg. Chem., 1985, 24, 2905

[6] R. P. Shibaevaand E. B. Y agubskii, Chemical Reviews, 2004, 104, 5347

[7] 3. M. Williams, J. R. Ferraro, R. J. Thorn, K. D. Carlson, U. Geiser, H. H. Wang, A. M. Kini and M. -H. Whangbo,
Organic Superconductors (Including Fullerenes): Synthesis, Structure, Propertiesand Theory; Prentice Hall: Englewood
Cliffs, NJ, 1992. T. Ishiguro, K. Yamaji and G. Saito, Organic Superconductors; Springer-Verlag: New Y ork, 1998.

[8] Taniguchi, H.; Miyashita, M.; Uchiyama, K.; Satoh, K.; Mori, N.; Okamoto, H.; Miyagawa, K.; Kanoda, K.; Hedo, M .;
Uwatoko, Y. J. Phys. Soc. Jpn. 2003, 72, 468.

[9] M. J. Frisch, et d.; Gaussian 03, Revision C.02 Gaussian, Inc.,; Wallingford CT, 2004

Acknowledgments
This work was financially supported by the Greek General Secretariat for Research and Technology / Ministry of
Development through a PENED 2003 grant.



