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Recent Advances in Photochromic Molecules with Fast Thermal Bleaching Rate
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Considerable interest has been focused on organic photochromic materials that change their color upon irradiation with light; the
photogenerated species can be reversed to the initial species either by thermally or by subsequent irradiation with a specific wavelength
of light. In particular, thermally reversible photochromic molecules offer the opportunity to change and reset the molecular properties by
simply turning a light source on and off. However, the thermal back-reaction of colored species toward their colorless form is generally
on the timescale of tens of seconds to minutes, which precludes their practical use in certain applications, such as optical data processing
and light modulators. Increasing the thermal-bleaching rate for thermally reversible photochromic molecules is essential for the
development of revolutionary optical switching devices. In this review, the brief history of the field is overviewed, and the key features
of the designing of the fast photochromic molecules are described with representative papers.
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Fig. 1 Photochromic reaction of spiropyran and benzopyran.
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Fig. 2 Chemical structures of naphthopyrans.
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Fig. 3 Photochromic products of naphthopyrans.
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Fig. 4 Chemical structures of naphthopyran derivatives.
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Fig. 5 Photochromic reactions of 6-nitroBIPS and oxazine.
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