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Control of Near-IR Absorption Properties Using Vaulted Dihydrophenazine Radical Cation
Salts (Graduate School of Engineering Science, Osaka University) OKoki Hiyama, Shuichi
Suzuki, Takeshi Naota

In this session we will describe “Control of Near-IR Absorption Properties Using Vaulted
Dihydrophenazine Radical Cation Salts”.
Keywords : Dihydrophenazine; Radical Cation, Stimuli Responsivity; Near-IR Absorption
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Figure 1. (a) Chemical structure of 17eNTf2", (b) UV-vis-NIR absorption spectra of 1"eNTf;™ in the
solid state and (c) X-ray crystal structure of 1"*sNTfz".

1) Suzuki, S.; Maya, R.; Uchida, Y.; Naota, T. ACS Omega 2019, 4, 10031. 2) Suzuki, S.; Yamaguchi,
D.; Uchida, Y.; Naota, T. Angew. Chem., Int. Ed. 2021, 60, 8284. 3) Suzuki, S.; Sakai, T.; Takagi, S.;
Naota, T. Angew. Chem., Int. Ed. 2023, 62, ¢202308570.
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Mechanism of Amide Cyclodextrin to Recognize Phosphate Anions Depending on Their
Hydrophobic Groups (' Degree Programs in Pure and Applied Sciences, University of Tsukuba,
*Graduate School of Science, Osaka University, *School of Frontier Engineering, Kitasato
University, *Kanagawa Institute of Industrial Science and Technology, *Institute of Pure and
Applied Sciences, University of Tsukuba) OHayato Takayanagi,' Masaki Nakahata,? Yoshiki
Ishii,®> Go Watanabe,** Takashi Nakamura’

An amide cyclodextrin derivative” 1”* bearing N-methyl pyridinium groups exhibited
distinctive recognition modes for phosphate anions with different hydrophobic groups.
Analysis by NOESY, ITC measurements and MD simulation revealed that phenyl phosphate
was positioned slightly “upper” (closer to the pyridinium amide side) in 1’* with the oxygen of
phosphate ester R-O-P involved in the hydrogen bonds with amide N-H, and configurational
entropy plays a key role in the inclusion. Meanwhile, adamantyl phosphate was positioned
“lower” (closer to the methoxy rim of CD) with terminal -POs* forming hydrogen bonds with
amides, and the hydrophobic effect is a major contributing driving force of the inclusion.
Keywords : Molecular Recognition; Amide; Cyclodextrin, Supramolecule; Hydrogen Bond
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Figure. (a) NOE correlations between 17" and phosphate. (b) Results of isothermal titration
calorimetry (ITC) measurements. (c) Hydrogen bonding in a snapshot of MD simulation.

1) H. Takayanagi, M. Nakahata, G. Watanabe, T. Nakamura, /03rd CSJ Annual Meeting, K606-1am-02,
2023.
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Development of boronic-acid-containing OFF/ON-type fluorescent molecular probes that
enable hydrogen peroxide detection (! Graduate School of Arts and Science, Kochi University,
2Faculty of Science and Technology, Kochi University, *Graduate School of Engineering, Kochi

University of Technology) OTomoki Tanigawa,' Masashi Ishida,? Akitaka Ito,? Yosuke Niko,!
Masayuki Izumi,' Rika Ochi!

N-Alkyl-2-anilino-3-chloromaleimide (AAC) derivatives exhibit absorption wavelength
shift responsive to the self-assembled state !> or AIE characteristics.? In this study, we designed
and synthesized new molecular libraries m/p-BA-AAC-COOH and m/p-B(pin)-AAC-COOH,
in which a boronic acid (BA) or its pinacol ester (B(pin)) structure was introduced as a
hydrogen-peroxide-responsive moiety (Fig.). As a result of screening, molecules that can detect
hydrogen peroxide as an increase in its fluorescence intensity. In particular, p-B(pin)-AAC-
COOH was the most sensitive probe for hydrogen peroxide.

Keywords : Aggregation-Induced Emission; Boronic Acid; Amphiphile; Hydrogen Peroxide
Detection,; Fluorescence Sensing
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1) R. Ochi, I. Hamachi, et al, Chem. Commun., 2013, 49, 2115.

2) R. Oosumi, R. Ochi, et al., Soft Matter, 2020, 16, 7274.
3) N. Tsutsumi, R. Ochi, et al., ChemistrySelect, 2022, 7, ¢202202559.
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Synthesis of unsymmetric naphtalene-linked chlorophyll dimers and its self-assembly
(Faculty of Engineering, Nagoya Institute of Technology, *Graduate School of Engineering,
Nagoya Institute of Technology, *Graduate School of Life Sciences, Ritsumeikan University)
OYusuke Hirose,! Tatsuma Ishii,> Masahiro Higuchi,'? Hitoshi Tamiaki,®> Shogo Matsubara'-?

We had reported that self-assembly of chlorophyll dimers linked with naphthalene at the 1,4-
and 2,7-positions with plane-symmetrical structure afforded the ring- and fiber-shaped
aggregates similar to a natural light-harvesting antennas. However, chlorophyll dimers with
axially symmetric structure self-assembled to form disordered aggregates, indicating that the
nanostructure of the resulting aggregates was dependent on molecular symmetry. In this study,
we report the synthesis of chlorophyll derivative dimers linked at 1,7- and 1,6-positions, which
are unsymmetric positions of naphthalene, and its self-assembly behavior using AFM
measurements, UV-vis absorption, and CD spectra.

Keywords : Supramolecule; Nanostructure; Photosynthesis; Light-harvesting antenna
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Figure 1. Chemical structure of naphthalene-linked chlorophyll
dimers.

1) S. Matsubara, H. Tamiaki, J. Photochem. Photobiol. C: Photochem. Rev. 2020 45, 100385.
2) T. Ishii, S. Matsubara, H. Tamiaki, Chem. Commun. 2023 59, 1967-1970.
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