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Negative Photochromism of Binaphthyl-Bridged Dibenzo[2,3:6,7]oxepino[4,5-d]imidazole
Dimer (' Dept. Chem., Sch. Sci. Eng., Aoyama Gakuin Univ.) OShiori Yagi,' Jiro Abe'

Upon exposure of visible light, binaphthyl-bridged imidazole dimers (BN-ImD) exhibit
negative photochromic reaction from a stable colored isomer to a metastable colorless isomer
via a short-lived biradical. In this study, we have successfully synthesized novel binaphthyl-
bridged imidazole dimers (BN-DBOXPImD) by introducing an imidazole moiety with a
dibenzooxepine structure. BN-DBOXPImD has two colored isomers, which are isomerized to
the colorless isomer upon the irradiation of visible light. This molecule exhibits not only
negative photochromism but also bistable photoswitch between two colored isomers.
Keywords : Photochromism, Biradical; Imidazole Dimers
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[1] S. Hatano, T. Horino, A. Tokita, T. Oshima, J. Abe, J. Am. Chem. Soc. 2013, 135, 3164.
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Development of a Photochromic Molecule with Characteristics of Hexaarylbiimidazole and
Terarylene (' Osaka Metropolitan Univ.)OKatsuya Mutoh,' Takuya Nakashima'

Multi-state photochromism has been considered more attractive than traditional bistable
photochromism because it can offer more versatility and control in photoresponsive systems.
One of the attractive designs for the multi-state photochromic molecule is an efficient
combination of two photochromic units. In this study, we have designed and synthesized a
novel photochromic molecule (1) that consists of a hexaarylbiimidazole unit and a terarylene
unit. Compound 1 shows four-state photochromic reaction upon UV light irradiation. We found
that the delocalized m-radical on the closed-ring form of the terarylene is efficient to enhance
the photosensitivity to the NIR-I and -II region.

Keywords : Photochromism,; Hexaarylbiimidazole,; Diarylethene; Radical
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Figure 1. (a) The ORTEP representation of the molecular structure of 1 (thermal ellipsoids at 50%
probability). (b, ¢) The transient absorption spectra of 10R upon UV light irradiation and the thermal
isomerization from 1CR.

1) T. Hayashi, K. Maeda, Bull. Chem. Soc. Jpn., 1960, 33, 565.
2) T. Nakashima, M. Goto, S. Kawai, T. Kawai, J. Am. Chem. Soc., 2008, 130, 14570.
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Photochromic Reaction Behavior of Azadiarylethenes Exhibiting
Thermal Cyclization Reaction
(Graduate School of Engineering, Osaka Metropolitan University) O Shota Hamatani,

Daichi Kitagawa, Seiya Kobatake
Keywords: Azadiarylethene, Thermal Cyclization, Photochromism

Photochromic compounds are of great RS
interest as light-driven molecular switches in F F hv
research fields of material and life sciences. QNMe 7\ -
Diarylethene is a  typical  P-type " onen ° N
photochromic molecule,’ and  the v
photochromic reaction is based on a 6n F F hvIA
electrocyclic reaction between open-ring and Me/i/\NMe / S\ ~
closed-ring isomer. Recently, it has been ones ©

reported that azadiarylethenes having a Figure 1. Molecular structure of diarylethene
nitrogen atom at the reaction site exhibit fast derivatives in this work.

T-type photochromism due to the disrotatory thermal cycloreversion allowed by
Woodward-Hoffman rule,” and further development of azadiarylethenes is expected. In this
work, we synthesized diarylethene derivatives DAE1 and DAE2, in which a
benzothiophene ring and a S,S-dioxide benzothiophene ring were introduced into the aryl
group, and investigated their photochromic properties (Figure 1).

DAE1 and DAE2 were synthesized, their properties were investigated. When DAE1 in
n-hexane was irradiated with ultraviolet (UV) light, it became to color yellow. When UV
light irradiation was stopped, it quickly returned to its original colorless state, exhibiting
fast T-type photochromism. This fast thermal cycloreversion reaction is based on a
disrotatory pathway. DAE2 in n-hexane was pale yellow. When irradiated with UV light, it
turned a deep yellow color. When UV light irradiation was stopped, it returned to its
original color. These color changes are based on photocyclization and thermal
cycloreversion. Furthermore, when the solution was irradiated with visible light, it became
colorless. Without visible light irradiation, it gradually returned to its original pale yellow.
These results suggested that open-ring and closed-ring isomer exist in thermal equilibrium,
and thermal cyclization can proceed. Thus, it was found that the cyclization reaction of
azadiarylethene derivatives with S,S-dioxide benzothiophene ring proceeds not only by
photochemical reactions but also by thermal reactions.

1) M. Irie, T. Fukaminato, K. Matsuda, S. Kobatake, Chem. Rev. 2014, 114, 12174-12277.
2) S. Hamatani, D. Kitagawa, S. Kobatake, J. Phys. Chem. Lett. 2023, 14, 8277-8280.
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Influence of Counter Anion of D-A Type Pyridinium Dyes on its Organohalogenochromism
(Grad. Sch. of Adv. Sci. and Eng., Hiroshima Univ.) OKumpei Kozuka, Keiichi Imato,
Yousuke Ooyama

Organohalogenochromism (OHC) is a photophysical phenomenon that induces a significant
bathochromic or hypsochromic shift of the photoabsorption bands of organic dyes in halogenated
solvents compared with those in non-halogenated solvents " . Thus, OHC is a specific
solvatochromism observed only in halogenated solvents that is different from a common
solvatochromism depending on the Solvent polarity. However, there is little published research
on OHC although the phenomenon is of great scientific interest and practical importance, such
as the development of optical sensing technology for the detection of toxic organohalogen
compounds. In this work, in order to establish new molecular design strategies for OHC dyes and
elucidate the mechanism of OHC, we designed and synthesized D-A type pyridinium dyes KK1-
KK4 bearing various counter anions. Indeed, KK2 bearing chloride ion as a counter anion
showed bathochromic shifts of the photoabsorption band in halogenated solvents by about 20 nm
compared with those in non-halogenated solvents. In this presentation, we will report the optical
properties of KK1-KK4 in various halogenated or non-halogenated solvents.

Keywords : Organohalogenochromism, Pyridinium dye, Counter anion, Photoabsorption
property, Oraganic halogenated solvent.
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1) Y. Ooyama, Y. Oda, T. Mizuno, J. Ohshita, Tetrahedron, 2013, 69, 1755.
2) T. Higashino, Y. Ooyama, Chem. Lett., 2021, 50, 1530.
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