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Reversible valence photoisomerization of photogenerated biradical
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[Abstract] The electronic structure of a molecule with singlet biradical character depends on
the planarity in the molecular structure. In the case of a singlet biradical with a flexible structure,
it may exist as a thermal equilibrium between an open-shell biradical form and a closed-shell
quinoidal form. It is significant to investigate the dynamics of the valence isomerization process
starting from one state to the equilibrium state, where the bond formation and dissociation
processes can be observed in real time. Previously, we reported a photochromic molecule, Py-
RPIC, which exhibits a valence isomerization from the photogenerated biradical species to the
quinoidal species [1]. Py-RPIC is a good candidate for the direct observation of a valence
isomerization because it can generate the biradical repeatedly. Here, we report a kinetic study
on the thermal equilibrium process between the biradical and the quinoidal forms and an
unprecedented photoisomerization of the equilibrium revealed by using a double pulse
nanosecond laser flash photolysis measurement.
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Fig. 1. Photochromic scheme of Py-RPIC.
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Fig. 2 Transient absorption spectra of

Py-RPIC in toluene (5.7 x 1075 M) at

298 K on the microsecond time scale

excited with a 355 nm nanosecond laser

pulse (5.5 mJ/pulse).
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Fig. 3 (a) Temporal changes of the transient absorbance at 520 nm of Py-RPIC after the double laser pulse
excitation at 243 K (in toluene, 4.2 x 107 M; Aex1 = 355 nm, pulse width = 5 ns, pulse energy = 3.5 mJ; Aex2
= 430 nm, pulse width = 5 ns, pulse energy = 6.6 mJ, delay time = 500 ns—40 ps). (b) Black solid line: rise
profile of the fraction of Quinoid obtained by global analysis of the transient absorption spectra measured by
single laser pulse excitation at 243 K. Green circles: 44Absorbance at 520 nm as a function of the delay time.
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