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The design of new molecular materials® with adequate physical properties that allow them to perform
specific functions (functional materials)?, requires a deep understanding of the characteristics of the
molecular fragments, their spatial organization and ways of interconnection.

Bimetallic carboxylates such as My(O;CReg)alax (M2 = Cuy, Rhy, Rup(lLIT) Ruy(1L1T), O,CReq =
equatorial carboxylate and L, = axial ligand) have been studied thoroughly in the last few years with the
purpose of obtaining macroscopically orientable, one-dimensional structures. Depending on the nature of
the metallic core, the anisotropy of their columnar LC phases and if the electron-rich bimetallic centers
are bridged by adequate polymerizing axial ligands, this may result in collective properties such as high
electric conductivity, ferrimagnetic behavior, ferroelectricity, or 1-D energy transport. These properties
would make them good candidates as components for molecular devices such as molecular wires and
columnar ferroelectrics. In this context, liquid-crystalline coordination polymers form a class of materials
expected to present the properties of both coordination polymers (complexes in which the metallic
centers are bridged by appropriate ligands giving extended structures) and metal containing liquid
crystals (metallomesogens)®.

Diruthenium tetracarboxylates, M, =Ru,(I1,111) or Ruy(Il,11), are particularly interesting due to their
peculiar electronic structure (metal-metal bond, partially filled HOMO and a paramagnetic ground state)
and were selected as our building blocks. We have performed electronic structure calculations
(Gaussian03 — DFT) in order to gain a deeper understanding of these systems. By varying the nature of
the bridging axial ligand (Lax= pyrazine, pyrazine derivatives, tetrazine, phenazine, acetylene, etc), we
have gathered information on the influence of this bridging ligand on the electronic delocalization and
the potential application as molecular wire. In this direction, the broken symmetry* (BS) method was
used to estimate the magnetic interactions between Ru, centers. The magnitude of these interactions
provided us with a quantitative parameter to analyze the communication between metal centers and,
together with molecular orbital analysis, estimate the electronic delocalization along the chain.

The information provided by these calculations, allowed us to discuss and decide which the most
promising combinations of ligands are in order to obtain one-dimensional conductivity.
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