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Reactivity and Photochemical Properties of Diarylethene Derivatives with Curved

Corannulene Skeletons ('Division of Materials Science, Nara Institute of Science and
Technology) ORyuta Imai,' Mihoko Yamada,' Tsuyoshi Kawai'

In diarylethene, the aromaticity and geometrical structure of side aryl moieties affect the
physical properties such as photoreactivity and thermal stability.! Corannulene is a curved
aromatic compound with 20n-electrons and exhibits some properties different from typical
planar aromatic compounds, such as bowl-to-bowl inversion. In this study, we designed and
synthesized diarylethene derivatives having curved corannulene moieties as one side or both
side aryl units, aiming for revealing the impact of curved skeletons on photochromic behavior.
Keywords : Diarylethene; Corannulene; Photochromism; Aromaticity; Photoreaction

TV =T UEMR D R UTAMERBZ EERNEmWN T+ hora Iy st e L
THONTEY  ZDOYA RT U — /VENL O F MR SR IE 3 SUSHE R BVL &
PRICKRESHBETED, aT =L 20n B 2HT 28RS EE LG T, i
I O JERZEE) 70 O A F LG & TR R D WE Z R T, AR TR, Bl
T+ a3y VERICE X DEBIZOWTHLNIT A Z 2 AN E L, ko
a7 = Ly EERITEBOY A RT7 U= L E LTEALLEY T Y — >
TUHBBREA L. T OSSR R DV TR L7z,

a7 =2 L EFERIEHAICEAN LT U =T UEFER 1 BN 220%
MV R CERAMEIRSHIC L 0 B L, S DIC ARSI K0 T 5 A~
+ h7 I XA LER LU, LAY 2 1TOEPAR R FICEN 0.64, JERHER IR 0.49
THY., WMGATEIRR T+ b7 uI R LERmTZERHALNE o2, ARREKT
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ROV & W F ok 0 BAEAR R 828 L CREIC iR T Do

1) M. Irie, T. Fukaminato, K. Matsuda, S. Kobatake, Chem. Rev., 2014, 114, 12174.
2) R. Imai, S. Katao, F. Asanoma, T. Kawai, M. Yamada, J. Mater. Chem. C, 2024, 12, 15654.
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Development of A Rotaxane-based Supramolecular Mechanophore Changing CPL Property (!
Sch. Mater. and Chem. Tech., Science Tokyo, *Grad. Sch. Chem. Sci. Eng., Hokkaido Univ.,
3Fac. Eng., Hokkaido Univ., *WPI-ICReDD, Hokkaido Univ., ° Grad. Sch. Eng., Tokyo Univ. of
A&T) O Keigo Nonaka,! Takumi Kuroda,! Masaki Enokido,> Makoto Tsurui,”> Yuichi
Kitagawa,>* Yasuchika Hasegawa,** Koji Nakano,’ Yoshimitsu Sagara'

We have developed rotaxane-based supramolecular mechanophores that exhibit rapid and
reversible changes in fluorescence intensity." Other photofunctions, such as FRET, could also
be controlled at the single-molecule level.? In this study, we introduced rotaxane
mechanophores featuring a CPL-active helicene fluorophore into the first network of the DN
gel as crosslinkers. The mechanophores were activated by swelling the DN gel and exhibited
turn-on of CPL signals. The swelling ratios of DN gels were different for methanol and
chloroform. The CPL properties were reversibly changed upon solvent exchanges between the
two solvents.

Keywords : Mechanophore, Rotaxane; Helicene; Circularly polarized luminescence; Double
network gel
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1) Y. Sagara et al., J. Am. Chem. Soc. 2018, 140, 1584. 2) T. Muramatsu et al., ACS Appl. Mater.
Interfaces 2023, 15, 8502.
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Unique fluorescence properties of methyl salicylate-based molecular liquids incorporating

inhomogeneous structures (' Chitose Institute of Science and Technology, *National Institute for
Materials Science)OKei Kobayashi,' Ken-ichi Sakai,' Takashi Nakanishi®

Functional molecular liquids (FMLs) have attracted attention as fundamental materials for
mechanically flexible devices. Conventionally, it has been considered better to design FMLs
by isolating n-conjugated systems that exhibit electronic and optical functions. In this study,
we synthesized molecules consisting of methyl salicylate (MS) linked to alkoxy chains of
different lengths, obtaining fluorescent powder or liquid samples depending on the length of
the carbon chain. The liquid samples were found to exhibit characteristic optical properties
derived from the self-assembled structure of overlapping n-conjugated systems. Furthermore,
the melted powder samples at room temperature exhibited optical properties very similar to
those of the liquid samples at room temperature. We systematically investigated the differences
in the self-assembled structures of molecular liquids by measuring DSC, XRD, IR spectra, and
fluorescence lifetimes of the obtained samples.

Keywords : Functional Molecular Liquids, Aggregate, Fluorescence, Thermochromism

BEREME 7y THRIR(FMLs) L, SR8k 7T A A HsC
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*ffﬁ)ﬁﬁ‘a— G Fig. 1 Photographs of 2 and 4 under 365 nm UV irradiation.
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Phase transition behavior of supercooled alkyl-carbazole gels
controlled by chirality

(‘Graduate School of Life Science, Hokkaido University, *National Institute for Materials
Science, *Meiji Pharmaceutical University) OAkito Tateyama,'? Yoshitaka Matsushita,’
Shinya Kimura,® Takashi Nakanishi'-

Keywords: Gel; Functional Molecular Liquid; Chirality; Supercooling; Phase Transition

Solvent-free functional liquids obtained by modifying a m-conjugated moiety with bulky yet
flexible branched alkyl chains (alkyl-m liquids) are promising materials toward next
generation soft electronics.! Physical properties of alkyl-x liquids such as elastic modulus
and electret performance can be controlled by gelation (alkyl-m gels).? The effect of the
chirality on the physicochemical properties of alkyl-m liquids and their gels remains largely
unexplored. This study focuses on the effect of chirality of both an alkyl-m liquid and
gelators concerning their physical properties, particularly phase transition behavior.

In this study, we utilized a liquid carbazole bearing an (R)-isomeric branched alkyl
chain (R-CZL, Fig. 1a) as a gel medium. 1 wt% low-molecular-weight gelators containing
amide units for intermolecular hydrogen bonding (RR-GA or SS-GA, Fig. 1b)’ were added
to R-CZL to form blue luminescent chiral alkyl-carbazole gels (Fig. 1c). Interestingly,
these gels were supercooled state stable for over 6 months at r.t. (21 = 2 °C). Therefore,
long-term stable supercooled n-gels were developed for the first time in this study. R-CZL
exhibited 2 types of crystal structure defined as crystal a (m.p.: 25 °C) and B (m.p.: 34 °C).

When heated from —40 °C at 0.5 °C min!, a b c
P O\\((CHz)wCHs

1 wt% R-CZL/RR-GA gel formed crystal ®: Ryor(S)

o by cold crystallization at —20 °C firstly, e

N (V\/*EiNH
and then exhibited notable solid-solid Ror(s)
07 ™(CHy)1oCH3

R-CZL RR-GA /| SS-GA

phase transition to crystal § at 25 °C (Fig.
1d). In contrast, 1 wt% R-CZL/SS-GA
gel formed only crystal a under the same

d

condition. This indicates that the phase

transition behavior of supercooled gels  Figure 1 Molecular structures of (a) R-CZL and (b)

based on R-CZL can be regulated by RR-GA ((R.R)-isomer), SS-GA ((S.S)-isomer). (c) Photo
of 1 wt% R-CZL/RR-GA gel under 365 nm UV

. . irradiation. (d) Polarized optical microscopy images of
and gelators. This finding leads to the | Lo/ p.cZL/RR-GA gel taken at i) —10 °C, ii) 25 °C,

development of novel stimuli-responsive iii) 26 °C, and iv) 27 °C at fixed point during solid-solid
gels. phase transition when heated from —40 °C.

combining the chirality of the gel medium

1) A. Tateyama, T. Nakanishi, Responsive Mater. 2023, 1, ¢20230001. 2) A. Tateyama, T. Nakanishi,
et al., Angew. Chem. Int. Ed., 2024, 63, €202402874. 3) K. Hanabusa, et al., Angew. Chem. Int. Ed.,
1996, 35, 1949.
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Dual State Fluorescence Emissive Fluorinated Pyrimidol[5,4-
h]quinazolines: Synthesis, Structure, and Photophysical and
Halochromic Properties

(\Department of Chemistry and Biomolecular Science, Gifu University, *Gifu University
institute of advanced research, *Indian Institute of Technology Guwahati, India) OXKirti,'?
Taro Udagawa,' Yasuhiro Kubota,! Toshiyasu Inuzuka,> and G.Krishnamoorthy,> Kazumasa
Funabiki!

Keywords:  pyrimido[5,4-h]quinazoline;  spectroscopic = measurements; aggregates;
Halochromism; chelation

A series of the novel tricyclic fluorophore with the core moiety pyrimido[5,4-
h]quinazoline (3), has been designed and synthesized via the condensation reaction of
tetrafluoroterephthalonitrile and derivatives of benzimidamine hydrochloride in presence of
base. To address the need for a fluorophore with enhanced stability, selectivity, and versatility
across various applications, this new compound incorporates additional nitrogen atoms,
offering superior performance to traditional fluorophores like 1,10-phenanthroline.
Mechanistic insights emphasized the importance of selecting a suitable base to guarantee its
efficiency and success.

NMR and single-crystal X-ray studies confirmed the structure of 3, while spectroscopic
measurements showed that these fluorophores are dual-state (solution and solid-state) emissive
under UV-visible light. Photophysical studies highlighted the red-shifted fluorescence spectra
in the solid state rather than the solution state. Further investigation revealed the formation of
aggregates in the solid state. DFT calculations showed that the electron-withdrawing capability
of 3 stabilized the energy levels. Electrochemical properties were also investigated, which were
in good agreement with the results of DFT calculations. High decomposition temperature in
the TG-DTA experiment proved the thermal stability of 3 at elevated temperatures. Due to
the presence of protonable protons in 3, it gave the positive Halochromism.! These
fluorophores are anticipated to have enhanced chelation, leading to more stable metal
complexes, which will increase their potential applications for further studies in future.
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1) S Kothavale, N. Sekar, Dyes and Pigments. 2017, 136, 31-45.
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Organohalogenochromic Characteristics of D-A Type Pyridinium
Dyes Bearing Various Counter Anions

(Graduate School of Advanced Science and Engineering, Hiroshima University) OKumpei
Kozuka, Keiichi Imato, Yousuke Ooyama

Keywords: Organohalogenochromism, Halogen bond, Pyridinium dye, Halogenated
organic solvent

Organohalogenochromism (OHC) is a photophysical phenomenon causing significant
bathochromic or hypsochromic shifts of the photoabsorption bands of organic dyes in halogenated
organic solvents compared with those in non-halogenated solvents'™. Such specific
solvatochromism in halogenated organic solvents has been previously observed in some donor—m—
acceptor (D-n—A) type cationic dyes. However, there have been a few reports for OHC, although
the phenomenon is of great scientific interest and practical importance such as the development of
optical sensor materials for detecting toxic organohalogen compounds. Thus, in this study, to
elucidate the OHC mechanism from the viewpoint of halogen bond between the halogen atoms of
halogenated solvents and the counter anion of the dye, we designed and synthesized DA type
pyridinium dyes KK1-4 bearing various counter anions (Cl-, Br, I, BPhs") (Scheme 1).

The photoabsorption spectra of KK2 bearing Br™ as a counter anion are shown in Fig 1,
and the photoabsorption maximum wavelength (2°2*) of KK2 are summarized in Table 1. In

all the solvents, the photoabsorption bands _ _

appeared at around 420-470 nm, which are N@—@ nsu/N@—@
N X N

nBu

attributed to intramolecular charge transfer Loy

nBuX

—_—
acetonitrile

(ICT) excitation of the julolidine unit as ET KK2 . X- 51 Jield 0%
KK3: X =1 yield 77%

donor moiety to a pyrido[3,4-b]indolium unit
as acceptor moiety. In particular, the 1% of

max

KK2 shows a significant bathochromic shift

KK4 : X = BPh, yield 55%] NaBPh,
Scheme 1 Synthesis of D-A type pyridinium dyes
KK1-4 bearing various counter anions.
Table 1 Photoabsorption

of ca. 10-30 nm in halogenated solvents o epoae|  Maximum  wavelength  of
compared with those in non-halogenated | YT\ =St KKZ in various solvents.
solvents. The HOMO and LUMO energy 1 | \ et iozl-e;oxane Wi’fz i"m
levels of KK2 in CH;CN and CH,Cl, were § ] \ Phi 454
evaluated from cyclic voltammetry (CV) and £ ] \ CHl. 453
. X PhBr 443
photoabsorption properties (Table 2). It was \\ PhF 136
suggested that the HOMO-LUMO band gap s a0 o o0 sto oo PhCl 440
: : : : Wavelength /nm THF 425
in CH.Cl, is redupeq compared Wl'Fh that M o 1 Photoabsorption  CH:Br, a0
CH;3CN due to a significant destabilization of  spectra of KK2 in  CHCL 452
various solvents. DMF 430

the HOMO energy level. In this presentation,
we will report the effect of halogen bond

Table 2 The onset potentials (E%,.) Of the
oxidationwaves, optical energy gap (E°"), and

formation on the electronic structure of the
dye based on the photoabsorption properties

HOMO and LUMO energy levels of KK2 in CH;CN
and CH,Cl,.

of KK1-4 and the single-crystal X-ray _Sobent E%,/V E¥,/V HOMO/ev LUMO/ev
structural  analyses and discuss the  CHCN - 035 258 515 -2.57
CHCL 006 2550 -4.86 -2.36

mechanism for the expression of OHC.

1) Y. Ooyama et al., Tetrahedron, 2013, 69, 1755-1760; 2) T. Higashino et al., Chem. Lett., 2021,
50, 1530-1533; 3) K. Kozuka et al., Mater. Adv., 2024, 5, 2218-2229; 4) K. Kozuka et al.,
ChemPhotoChem, 2025, 9, €202400187.
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