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Fast Photochromism
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We have developed a new class of radical diffusion-inhibited HABIs with markedly improved photochromic performance
in coloration and decoloration rates as well as greater optical density in the colored state. 1,8-TPID-naphthalene cleaves
photochemically into 1,8-bisTPIR-naphthalene, and the solution changes from colorless to green. Unlike conventional
HABI derivatives, the photoinduced radical pair in 1,8-bisTPIR-naphthalene cannot diffuse into the medium to yield free
radicals. A kinetic study of the thermal back-reaction from the diradical to the dimerized product showed that the reaction
obeys first-order kinetics with a 730 ms half-lifetime at 298 K in benzene. The thermal bleaching rate (7, = 179 ms at 298
K in benzene) of the colored species of 1,8-NDPI-TPI-naphthalene is drastically accelerated compared to that of
1,8-bisTPIR-naphthalene. The fast fading kinetics makes it possible to change the color of solution only where UV light is
irradiated, because the diffusion rate of colored species is slower than the decoloration rate at room temperature.
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Fig. 1 Photochromism of HABI.
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Fig. 2 Photochromism of 1,8-TPID-naphthalene and
1,8-NDPI-TPI-naphthalene.
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Fig. 3 Crystal strutures of (a)1,8-TPID-naphthalene
(b)1,8-NDPI-TPI-naphthalene with thermal ellipsoids
(50 % probability).
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Fig. 4 Transient vis-NIR absorption spectra of
1,8-TPID-naphthalene in degassed toluene solution
(1.1 x 10* M) at 253 K after irradiation with 365 nm
of UV light in a well stirred quartz cell (light-path
length: 10 mm). Each of the spectra was recorded at 5
sec intervals.
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Fig. 5 Transient vis-NIR absorption spectra of
1,8-NDPI-TPI-naphthalene in degassed toluene
solution (1.2 x 10™* M) at 253 K after irradiation with
365 nm of UV light in a well stirred quartz cell
(light-path length: 10 mm). Each of the spectra was
recorded at 3 sec intervals over a Imin period. Inset is
a decay profile of the colored species generated from
1,8-NDPI-TPI-naphthalene monitored at 450 nm in
degassed benzene solution (9.2 x 10~ M) at 298 K.
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