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Structural Changes in Hydrogen-bonded Organic Framework of Tetrathienylene with Different
Aryl Carboxylic Acid Groups (Graduate School of Engineering, Tohoku University, *Faculty
of Science, Shinshu University, ’IMRAM, Tohoku University) OGenki Saito,' Takashi Takeda,’
Shun Dekura,"* Tomoyuki Akutagawa'-*

We discuss on HOFs consisting of tetra[2.3]thienylene with different aryl carboxylic acid
groups at the peripheral positions (1,2 in Fig. 1). Compared to previously reported HOF of 2
with ideal diamondoid hydrogen bonded assembly, HOF of 1 formed similar but distorted one
with 10-fold interpenetration with a smaller void space. Bending orientation of the carboxylic
acids towards the tetrathienylene core through a thiophene spacer caused distortion in the
diamondoid assembly and reduction in the channel size.

Keywords : Tetrathienylene;, Molecular assembly; HOF,; Adsorption
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Theoretical study on the electronic structure of anion and cation species of directly linked bis-
periazulene dimers

(‘Graduate of Engineering Science, Osaka University, “QIQB, Osaka University, 'RCSEC, Osaka

University, ICS-OTRI, Osaka University, *CSRN, Osaka University)
Kaichi Shimada', Kishi Ryohei'***, Yasutaka Kitagawa'***>

Synthesis and isolation of bis-periazulene (cyclohepta|def]fluorene) derivatives were reported,
and their unique open-shell electronic structures were revealed. On the other hand, the synthesis
and isolation of several directly linked azulene dimers showing unique linking-position-
dependent electronic structures and properties were reported. In this regard, directly linked dimers
of bis-periazulene can be attractive candidates for novel stimuli-responsive open-shell molecular
systems with tunable electronic properties. Here, we theoretically investigated the geometric
features and electronic structures of several dimers of bis-periazulene in the anionic and cationic

states using quantum chemical calculations.
Keywords : Bis-periazulene, Azulene, Quantum Chemical Calculation, Open-shell Charcater
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Fig.1 Important canonical forms in the resonance structure of bis —perlazulene

1) Horii, K. etal., J. Am. Chem. Soc. 2022, 144, 3370-3375.
2) Katagiri, H. et al., J. Phys. Chem. C 2020, 124, 4738-4746.
3) Murai, M. etal., Chem. Sci., 2012, 3, 2721-2725.

© The Chemical Society of Japan -A1441-1vn-02 -



A1441-1vn-03 BALES B104EFES (2024)

FFOUPUBRREREBE LEBEFHRHEAOER EDME
(RREE YD OFMFTIE ' - B 5

Preparation of Quinacridone-Based Electron Donors and their Physical Property (! Department
of Chemistry, Faculty of Science, Shinshu University) (OChiharu Ishizaki,' Takashi Takeda'

Quinacridone-based electron donors with different diarylethenyl substituents were prepared
and their redox and optical properties were investigated. CV measurements of 1a in MeCN
revealed three reversible oxidation waves with different intensity at E.x = 0.27, 0.38, and 0.78
V. This result suggests the presence of conformational isomers in the neutral state, which are
stepwise oxidized to the corresponding dication 1a** (Fig. 1). Irradiation of 254 or 365 nm UV
light to a solution of 1a induced different change in UV-Vis spectra with isosbestic points,
suggesting stepwise photochromism.

Keywords : Quinacridone, Dye, Redox, Molecular Structure, Dynamic Behavior
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Figure 1 (a) Cyclic voltammogram of 1a in MeCN. (b) Chemical structure of 1 and plausible
dynamic equilibrium and redox behavior of 1a.

1. T. Takedaetal. J. Org. Chem. 2014, 79, 9669.
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Syntheses, Structures and Physical Properties of 2-(p-benzoquinonyl)Benzothiazol Derivatives
(‘Graduate School of Engineering, Tohoku University, *Faculty of Shinshu University,

3SIMRAM Tohoku University, *Chitose Institute of Science and Technology) O Toshitaka
Tsushima,! Takashi Takeda,” Shun Dekura,'* Ken-ichi Sakai,* Tomoyuki Akutagawa'-

2-(2’-Hydroxyphenyl)benzothiazole (HBT) shows the excited-state intramolecular proton
transfer (ESIPT) fluorescence. Previously, we had reported the HBT derivative 1 and its charge-
transfer (CT) complexes with p-benzoquinone (BQ). Herein, we synthesized the HBT
derivative with BQ moiety (2), which electronic structure, optical properties, and crystal
structure were evaluated.
Keywords : p-benzoquinone; Quinhydrone; Benzothiazol
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1) A.Heller, et al, J. Phys. Chem., 1970, 74, 4473-4480.
2) BIBHGE, % 17 4 FRRERRS, 2023
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Solvent Desorption Process Observed for Polyoxometalate-based Framework Structure
(Faculty of Science, Yamaguchi University, *Graduate School of Science and Technology for
Innovation, Yamaguchi University) ORikuto Wada!, Daiki Matsumoto?, Atsuko Masuya-
Suzuki?, Ryo Tsunashima?

We have investigated phase change and endothermic process of dehydration induced crystal-
to-amorphous-to-crystal transformation in polyoxometalate-based framework structures. In
this study, we report the structure and thermal properties during structural transformation of
polyoxometalate-based Xs[M'3V1504(H20)12(YO4)] » nH.0 (M = Ni, Zn, Co, Mn, Cd).
Keywords : Phase change materials; Thermal property; Polyoxometalate
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Amino acid into Lix([18]crown-6);[Ni(dmit),].(H,O)4 crystal and peptide formation in the
crystal. ('Grad. Sch, Adv. Sci. Eng. Hiroshima Univ, ?NIT, Ube College, *SKCM?; *CResCent,
’IAMR, Hiroshima Univ., IMRAM, Tohoku Univ.,’RIES, Hokkaido Univ., *PRESTO, JST)
ORiona Nagatomo,* Mizuki Ito,* Jun Manabe,* Chisato Kato,' Masaru Fujibayashi,* Katsuya
Inoue,' >, Tomoyuki Akutagawa,’ Kiyonori Takahashi,” Takayoshi Nakamura,” Sadafumi
Nishihara'~*-#

Peptides are constructed by formation of peptide bonds between amino acids. However, it is difficult
to synthesize unbranched peptides by selectively reacts one of the end of the chain. In order to solve
this chemical problem, we aimed to introduce amino acids into a crystal and synthesize straight-chain
amino acid peptides in the crystal. We focused on Lix([ 18]crown-6); [Ni(dmit): J,(H,O)s, which can
exchange cations within the crystal while maintaining its crystalline state.'” In this work, we
introduced L-lysine into the crystals by solid-state ion exchange and performed polymerization
reaction in the crystals. As a result, we synthesized dimer and trimer of L-lysine. (fig.1)

Keywords : lon channel; Supramolecular cation; Amino acid; Solid state ion exchange,; Peptide
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1) K. Ichihashi, S Nishihara, et al., Chem. Mater., 2018, 30, 7130-7137. m'z
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Adsorption/desorption of molecules using Na(dibenzo[ 18]crown-6)[Ni(dmit),](CH3CN), salt
and evaluation of physical properties (* Grd. Sch, Adv. Sci. Eng; ? SKCM?; ® CResCent;
Hiroshima Univ., “NIT, Ube College®, IAMR, Hiroshima Univ., © IMRAM, Tohoku Univ., " RIES,
Hokkaido Univ., ® PRESTO, JST) oSho Nagata', Chisato Kato', Goulven Cosquer>*, Masaru
Fujibayashi®, Katsuya Inoue!**°, Tomoyuki Akutagawa® Kiyonori Takahashi’, Takayoshi
Nakamura’, Sadafumi Nishihara'-*>8

We previously reported the synthesis of a novel Na(dibenzo[18]crown-6)[Ni(dmit),] (NaDB
salt) complex [!!. NaDB salt formed one-dimensional ion channel structure incorporateing
CH;CN as a crystalline solvent (Fig. 1). Notably, it was observed that the NaDB salt could
reversibly desorb CH;CN upon heating and re-adsorb CH;CN when exposed to CH3CN vaport!,
In this study, our objective was to manipulate the physical properties by introducing different
molecules into the crystal lattice of NaDB salt.

Keywords : Supramolecules; ion channel; crown ether, molecular adsorption
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[1] K. Ichihashi, et al., Chem. Lett. 2019, 48, 4, 329-332.
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