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Organometallic compounds have found great importance in
the area of non linear optical materials, due to their significant
values of second and third harmonic generation. This has been
possible owing to the diversity of metal centres, oxidation
states, ligands and geometries.

We present here a systematic study on Fe and Ru isonitrile
derivatives, where we try to emphasize the relationship between
molecular design and crystal engineering: the metal centers
have been enriched and depleted by changing the type and
number of ligands, the p systems have been extended and
different counter ions have been used. The effects that this
diversity has promoted in the 3D crystal packing will be
discussed and compared.
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Besides decreasing the relative air and moisture sensitivity,
the introduction of the bulky pentabenzylcyclopentadienyl
ligand (CpBz) in organometallic systems has also led to the
synthesis of compounds where the ligand shows a high degree
of conformational flexibility. It has been shown that two to five
benzyl substituents can be accommodate in the same side of the
planar Cp ring without any apparent strain.

Several effects can be taken into account: bulkiness of the
CpBz ligand; number of different ligands in the coordination
sphere; electronic effects; steric effects; and packing effects.

Trying to understand the effects that determine the different
conformations adopted, we present here a systematic study on
the packing versus steric effects in the conformation of the
bulky ligand CpBz in organometallic compounds. The Mo and
W structures, all new, will be compared with data from the
CCDC on both transition and main group metal derivatives.
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