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Photoactive Ubiquitous Metal Complexes Designed
by Ultrafast Spectroscopy

Tomohiro OGAWA™

Photoactive first-row transition metal complexes gain significant attention as alternatives to the precious
metal complexes utilized in diverse photo-related applications. Especially, Iron complexes are particularly
important as a first-row congener of well-established Ru polypyridyl complexes and the most abundant
transition metal element. To extend photoexcited states of transition metal complexes, N-heterocyclic
carbenes are an important class of ligands due to the strong ligand field, which decelerates deactivation of
photoexcited states through d-d excited states. However, divalent Fe hexa-NHC complexes are usually
unstable under air and oxidized to Fe(Ill) states. Here, we sought molecular design principles to stabilize
Fe(Il) hexa-NHC complexes under air, and its ultrafast spectroscopic analysis was conducted to reveal the
important factors towards long-lived photoactive Fe(Il) complexes.
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