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Mechanistic Investigation of Halogen Bonding Interaction Mediated Photochemical
Transformations: An Integrated Study through Experimental and Theoretical Approaches

Eiji Yamaguchi' , Akichika Itoh' (1. Gifu Pharmaceutical University)

Halogen bonding, a unique type of non-covalent interaction, is formed through electrostatic
interactions between Lewis bases and a positively charged region called a 6-hole on halogen
atoms. Recent studies have established that when complexes formed through these halogen
bonds are exposed to light irradiation, they undergo photoinduced electron transfer (PET)
between the donor and acceptor components of the complex, leading to various photochemical
transformations.

In our previous studies, we have discovered that aryl radicals can be efficiently generated via
PET in a system utilizing phenol as a halogen bond acceptor and iodobenzene as an electron
donor. This finding presents a novel approach to radical generation under mild conditions.
However, the detailed reaction mechanism of this process, including the nature of the
intermediate species and the role of the halogen bond in facilitating electron transfer, remains
insufficiently understood. Elucidation of these mechanistic aspects is essential for further
development and optimization of this synthetic methodology.

Against this background, we conducted a comprehensive investigation of the reaction
mechanism using complementary experimental and computational approaches. Our
experimental studies employed various spectroscopic techniques, while computational
analyses provided insights into electronic structures and energy profiles. In this presentation,
we will report our findings regarding the characteristic features of halogen bonds in these
systems and their influence on photochemical reactivity, with particular emphasis on the factors
controlling the efficiency of electron transfer and subsequent radical formation.
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