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The introduction of metals in liquid crystalline systems permits the exploitation of the
unique magnetic, spectroscopic or redox properties of the metal centre.'
Metallomesogens are intrinsic multifunctional materials, representing a promising
strategy of development in several technology areas from medicine, to chemistry and
physics. The overall properties of the macroscopically ordered soft structures are
sometimes quite different than the particular properties of the single molecular unit. A
property arising from a particular functionality can be enhanced or positively
modified. Therefore, studies are needed to understand the correlation between
molecular structure, organisation, and the properties of the resulting structure. The
major drawback of the metallomesogens are the high transition temperatures and low
thermal stabilities, encountered most often for high coordination number metal
complexes. Nevertheless, by a careful molecular engineering, using suitable
promesogenic ligands it is possible to induce room temperature mesomorphism even
for the intricate and bulky derivatives of high coordination metals.

Ruthenium (Ru) complexes have imposed themselves in the field of photoresponsive
molecular electronics in particular obtained with polypyridyl derivatives.” On this
background, we considered an interesting approach to obtain highly ordered thermally
stable systems using as building blocks properly functionalised ruthenium complexes.
Due to their bulky three-dimensional volume, ruthenium metal ions are challenging
molecular objects for introduction into thermotropic liquid crystals.

Hence, in an attempt to combine two useful properties, liquid-crystallinity and
luminescence, into a single multifunctional material, we employed two versatile
promesogenic 4,4’-disubstituted 2,2’-bipyridine ligands as building blocks for the
synthesis of new mesogenic octahedral cationic ruthenium complexes. The complexes
are of general formula [(bpy),Ru(C,-bpy)**1(X),” where bpy = 2,2’-bipyridine and C,-
bpy = 2,2’-bipyridine symmetrically substituted in 4,4’-position (n = 8 and 12). Their
chemical structure is presented in Scheme 1. The resulting complexes exhibit low
temperature columnar mesomorphism, the stability and respectively the symmetry of
the mesophases depending on the type of the counterion (X). The self-organisation of
the complexes into the mesophases will be emphasised and their photophysical
behaviour will be presented.
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Scheme 1. Chemical structures of the ruthenium complexes.



