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DFT Studies on Thiophene Acetylide Ru (1) Complexes for NLO
Purposes: Tuning their Electronic Properties

Tiago J. L. Silva, Paulo J. Mendes, A J. Palace Carvalho, J. P. Prates Ramalho

| Centro de Quimica de Evora, Departamentc de Culmica da Universidade de Evora, Rua Romao Ramalho
56, 7002-554 Evora, Portugal

Organométaliic complaxes have Deen widaly used as building blocks for second-order non-linear
setical (SONLO) materials, particularly n-monocycio-pentadianyls, as they can act a5 a good electron of
=isasing groups when bonded to highly polarisable chromophores such as thiophene based organic
rameworks.

Density Funtional Theory (DFT) methods, especially Time Dependent methods (TD-DFT), have
sean successiully used for understanding the alaciranic factors behind the SONLO phanomenan. Recently,
< sludies shown that nol only the n‘-nmnq'c‘-upﬂﬂladmnrhmntllll organometallic fragment plays a
sstarrninant role in order to obtain large second-order non linear oplical responses but additionally electronic
sroparties of the substituents on the thicphens molety are also important M |n this communicalion we
—ssani @ TD-DFT study on the effect of diffarent thiophene acetylide dervatives on e first
syoerpolarizability, f, in the parent r,"-mamc;.-dapmadmnylnnhmwmtm complaxes in order 1o confiom the
snility of these thiophene ligands as polarisable chromaphores when intaracting with & good electron-donor
arganometaliic fragment such as the n*-mmcydweﬂt&dianyrmnium{ll} group. We also studied the
solvation effect, using the self-consistant reaction field approach (SCRF). on the alactronic properties and
%3t hyperpolarizabilities for the complex for which the higher value of static quadratic hyperpolarizability was
sttained.
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