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[ Abstract] Diarylethene derivatives are typical photochromic molecules undergoing a
reversible photoisomerization reaction between the open- and closed-ring isomers. Due to the
excellent properties such as thermal stability and fatigue resistance, these compounds have
been attracting much attention from the viewpoints of application to various photofunctional
materials and elucidation of elementary process of photochemical reactions. We have revealed
that several derivatives with small cycloreversion (ring-opening) reaction yields undergo the
efficient cycloreversion reaction in higher excited states attained by the stepwise and
simultaneous two-photon absorption [1,2]. This reaction behavior depending on the mode of
the excitation leads to high-order photofunctions in molecules and molecular assemblies. In
order to attain more effective gated-functions, we have controlled the multiphoton
cycloreversion reaction of a diarylethene derivative using two sequential excitation pulses,
which is synchronized with the coherent nuclear wavepacket motion in the intermediate S;
state.
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Figure 2. (a) Transient absorption spectra of BFPh(c) in n-hexane solution excited at
490 nm. (b) Time profile of transient absorbance changes monitored at 640 nm. (c)
Two-photon cycloreversion reaction amount plotted as a function of time intervals
between the two excitation pulses. (d) Calculated vibrational mode at 88 cm™.
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