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Recently, a wide variety of photofunctional materials utilizing transition metal complexes has been
attracting attention. In order to develop these materials, it is necessary to understand what happens on the
transition metal complexes after photoexcitation. In this thesis, | have investigated the excited state
dynamics of the transition metal complexes using time-resolved infrared spectroscopy (TR-IR). TR-IR is a
powerful tool that enables us to elucidate not only electronic characters but also molecular structures of
short-lived species.

In the chapter 3, the 3(d-d) state of the ruthenium polypyridil complexes has been investigated. Temporal
evolution of the TR-IR spectra was measured in detail, and it was found that a vibrational band at 1599
cm® exhibited unique temporal behavior that differed from that of the other bands assigned to the SMLCT
state. This behavior was assessed by measuring TR-IR spectra under various experimental conditions. As a
result, it was concluded that the 3(d-d) state is populated during relaxation to the bottom of the SMLCT
(Metal-to-Ligand Charge Transfer) state, and a peak at 1599 cm is assigned to the 3(d-d) state.

In the chapter 4, TR-IR spectra of [Fe(bpy)s]?* in the high-spin state has been investigated. By comparing
with the results of the chapter 3, it was found that the vibrational modes at 1600 cm™ is especially sensitive
to the characters of the central metal.

In the chapter 5, ligand exchange reaction of the rhenium carbonyl complexes having an N-heterocyclic
carbene ligand has been investigated. In the combination of TR-IR and emission lifetime measurements,
reaction mechanism was clarified.

In the chapter 6, intramolecular energy transfer of the ring-shaped multinuclear rhenium complexes has
been investigated. The rate of the intramolecular energy transfer was determined, and the mechanism of the
intramolecular energy transfer was discussed.

As a result of this research, a lot of information which is useful to develop novel photofunctional materials

was obtained.
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