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Transition metal complexes are characterized bigl tiensity of electronic excited states in
the visible/ UV energy domain with a variety of m@letentered, metal-to-ligand-charge
transfer, ligand-to-ligand-charge transfer andaitigand states that may interact leading to
very complex spectroscopy. Two recent applicatiblased on state-of-the-adb initio
calculations or on density functional theory willistrate this complexity.

The first part of the lecture is dedicated to tipectroscopy and photophysics of Ru(ll)
complexes used as DNA intercalatbfsThe influence of the environment on the optical
properties will be discussed under the light ofergcresults obtained by means of quantum
mechanical/quantum chemical calculations perforroedtwo reference systems, namely
[Ru(phen)dppzf* and [Ru(tapdppzf® (phen = 1,10-phenanthroline; tap = 1,4,5,8-
tetraazaphenanthrene; dppz = dipyridophenazine)elnogl the environment effects at
different levels.

The second part of the lecture reports a compréretiseoretical study of the ultra-fast steps
leading to ligandrans-cis isomerization of Rhenium (1) tricarbonyl diimineraplexes under
visible light>* The chosen molecule is representative of a widescbf compounds largely
studied experimentally. The electronic absorptigecsroscopy and the photophysics of
[Re(COX(2,2-bipyridine (t-4-styrylpyridine)) and derivatives are analyzed on the basabof
initio CASSCF/MS-CASPT2 and spin-orbit calculations. Thechanism of thdrans-cis
isomerization of the styrylpyridine ligand as fuoat of the wavelength of irradiation is
described by multi-dimensional potential energyaes associated to the low-lyihgMLCT

(Re - Ttppy) and ™3Il (Teypy — TFsypy) €xcited states. The photoisomerization process is
discussed under the light of recent ultra-fast tresolved experiments reported for related
complexes.
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