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Organometallic complexes find several applications in modern chemistry, ranging from catalytic
systems, biocinorganic drugs and materials chemistry. Concerning the latter, great deal of attention has
been made on the optical properties of compounds containing transition metals like ruthenium and iron.
The incorporation of these organometallic fragments in the development of new and highly active
optical devices has been very successful, often overcoming the existing organic compounds. [1]

We recently reported the Non-Linear Optical (NLO) properties of thienyl iron (l1), ruthenium (ll) and
nickel (Il) acetylide complexes where it was shown, by means of experimental data and Density
Functional Theory (DFT) methods, that these groups of complexes present very good second
harmonic generation properties, in particular those having two thienyl rings as conjugated system. [2]
Nevertheless, and as far as we are aware, until the present date the orientational averaging of the
possible conformers of such molecules in solution was never studied. Thereby in this work we present
a first attempt to understand the total contribution of different conformers, using DFT, to the observed
experimental value of the first hyperpolarizability, measured by Hyper Rayleigh Scattering. Both the
results in gas-phase and in solution show that the highest hyperpolarizability is not achieved by a full
planar conjugated system as expected, but when the dihedral angle between the thiophene rings is
30° or even 60°. However, a simple Boltzmann population analysis showed that these conformations
have less than 14% and 9% occurrence probability, in gas-phase or solvated case respectively, and
hence its contribution for the total hyperpolarizability is relatively low.
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