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The interest in organometallic complexes for optical applications is growing continuously.*~3 Ruthenium

polypyridine complexes have long been considered as lead compounds due to their ideal photophysical
and geometrical properties and used with success in Dye-sensitized Solar Cells (DSSCs) with
efficiencies in the 9-12 % range. While ruthenium-based complexes are the gold standards and have
been widely investigated and used in many different lab scale applications, ruthenium is a scarce metal
that has been included in the list of critical raw materials (CRMs) by the EU. In contrast, iron is naturally
abundant, of low cost and low toxicity and thus appears as an ideal substitute. However, the
replacement of ruthenium by iron is extremely challenging since in Fe-pyridine complexes an ultrafast
non-radiative deactivation of the 13MLCT states into the low-energy metal-centered states make Fe-
pyridine unsuitable for applications requiring higher free energies.

New ligands, especially those NHC-based, have been reported to efficiently stabilize the MLCT states
in iron complexes together with a concomitant destabilization of the MC states.*> Several iron
complexes have been specifically designed to efficiently sensitize the TiO2 semiconductor in DSSCs
and record photocurrents and power conversion efficiencies have been recently obtained for iron-
sensitized DSSCs. &7

The rational design of new ligands and iron complexes with focus on the chemical tuning of electronic
and photophysical properties as well as applications in DSSCs will be presented.
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