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What is the reason why the ring-opening quantum yield is smaller than the ring-closure one
and their sum is smaller than unity in many 6m-electron photochemical electrocyclic reactions?
('Mitsubishi Chemical Corporation, *Kumamoto University, *Japan Atomic Energy Agency)
OTakao Kobayashi', Shinichiro Nakamura?, Motoyuki Shiga®

In many 6m-electron photochemical electrocyclic reaction systems such as photochromic
molecules of diarylethenes, there is an empirical rule that the ring-opening quantum yield is
smaller than the ring-closure one and their sum is smaller than unity, the reason for which has
not been clarified experimentally or theoretically for a long time. In this study, we have
successfully revealed the reason why this empirical rule is fulfilled through nonadiabatic
molecular dynamics (NAMD) simulations of both photochemical ring-opening and ring-
closure reactions of CHD/cZc-HT, which is a 6m-electron electrocyclic reaction model system,
on highly accurate potential energy surfaces at the highly accurate level of XMS-CASPT2.
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Figure 1: Schematic photochemical electrocyclic reaction pathways from S; Franck-Condon states of
CHD(left) and cZc-HT(right) to products for each decay passway obtained by NAMD simulations.
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