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The optically excited (Franck Condon) singlet state and the rate of the intersystem crossing (ISC) process to the triplet state of the complexes [Re(Cl)(CO)3(bpy)], [Re(I)(CO)3(bpy)] and [Re(Etpy)(CO)3(bpy)] (bpy = 2,2’-bipyridine, Etpy = ethylpyridine) were investigated. Early relaxation (intramolecular and solvent) dynamics of the lowest triplet excited state were also investigated. These complexes are important photosensitizers of electron transfer reactions, active parts of photo- probes and sensors, etc.
The three complexes were studied by fluorescence up-conversion using the instrument available at EPFL, which has been described in the literature1. The resulting data was analysed and discussed during the visit. These results, the first of the kind produced for a ReI carbonyl-diimine, are quite remarkable. The ISC lifetime, obtained by analysing the decay of the fluorescence signal from the singlet state, contains two separate components. In [Re(Cl)(CO)3(bpy)] and [Re(I)(CO)3(bpy)], the fast component is around 100 femtoseconds (fs) and the slow component is 600 fs and 340 fs, respectively. These times are about 10 times slower than those reported for Ru(bpy)3, which showed a single ISC time of 15 fs1. The results we have obtained from the Re-halide complexes are quite unexpected since, judging by the higher spin-orbit coupling of the Re metal, the 1MLCT lifetime should be longer in the Ru complex. In the case of [Re(Etpy)(CO)3(bpy)], the fast component is twice that of the halogenated complexes, 220 fs, and the slow component is 800 fs. Again, these results are counterintuitive, as we would expect faster ISC with Etpy than with the halogen ligands because of a lower energy gap. These novel results and the discussions that took place during this visit will enable us to produce a high-quality publication of significant importance to the scientific community. The manuscript is now under preparation.
Further up-conversion experiments have been planned for the study of ISC in Ru complexes, namely Ru(CN)4(bpy) and Ru(CN)2(bpy)2 and Os(bpy)3. These complexes will be synthesised at Queen Mary and the spectroscopy studies will take place in both institutions.

To complete the study, we have finalized plans for the analysis of the excited state structure of [Re(I)(CO)3(bpy)]by means of time-resolved X-ray absorption (including EXAFS, XANES). These techniques can reveal the changes of the rhenium and iodide oxidation states and of rhenium-ligand bond lengths upon excitation. Interpretation of the obtained data will be complemented by results from picosecond time-resolved IR spectra, where the total IR band-shifts are directly related to the excited-state structure.
In addition to the experiments and discussions, I was also able to give a presentation at EPFL entitled ‘Photochemical oxidation of tryptophan in Re(I) complexes and metalloproteins’, concerning a additional topic of my research.

Overall, this short visit was very valuable for me and highly productive for both research groups.
1
A. Cannizzo, F. van Mourik, W. Gawelda, G. Zgrablic, C. Bressler, and M. Chergui, Angew. Chem. Int. Ed., 2006, 45, 3174.











A.M. Blanco Rodriguez

