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Synthesis and optical properties of bending n-conjugated molecules with rotational mobility
(Faculty of Engineering, Yamagata University, *Graduate School of Organic Materials

Science, Yamagata University) OMomoka Niitsuma,' Mizuki Motoyama,' Katsuhiro Suzuki,?
Shuji Okada,” Ryohei Yamakado®

The utilization of molecular motion has attracted attention for advancing sensors, memory
device, logic gates, and other technology. In this research, interlocked molecules comprising
bent n-conjugated systems connected via a triple bond were synthesized in 9 steps from 4-
bromoaniline as starting material. Their constrained rotational motion around the triple bond
axis was confirmed by variable-temperature 'H NMR measurement. The UV-vis absorption
spectra exhibited a new absorption band in the longer wavelength region (around 375 nm)
compared to that of the constituent bent n-conjugated system (300-330 nm), confirming the
formation of an intramolecular charge-transfer complex. In addition, X-ray crystallographic
analysis demonstrated the presence of chirality.

Keywords : intramolecular charge-transfer complex; bending n-conjugated molecule;
molecular machine, axial chirality
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Development of Boron Cluster Carriers with Cationic Linkers for the Transport of Anionic

Cargo Across Cell Membranes

(‘Faculty of Textile Science and Technology, Shinshu University, *Aarhus University,
‘Research Initiative for Supra Materials) Rikuto Nakajima,' Satoshi Yamamoto,' Taro
Kitazawa,? Mutumi Kimura," 3 Yu Kitazawa?

In recent years, halogenated dodecaborates B1,X1,* (X =Cl, Br, 1) (1) have been reported as
novel cell membrane transport carriers based on chaotropicity. However, unlike conventional
amphiphilic molecular carriers, anionic boron cluster carriers face electrostatic repulsion with
anionic cargo. This limitation restricts their use to neutral or cationic cargo. In this study, we
report a new molecule ([Bi2BriiO(CH2)4sNH3]™ (2)) in which a linker with cationic sites is
introduced into the boron cluster, aiming to enhance interactions with anionic cargo.
Keywords : Boron cluster, Dodecaborate, Carborane, Membrane transport, Chaotropic
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1) Barba-Bon, A. et al. Nature 2022, 603, 637-642.
2) Fischer, P. M. Cellular Medicinal Research Reviews 2007, 27 (6), 755-795.
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Development of a method for multiple introductions of anionic boron clusters toward
expansion of cargo permeation through cell membranes.

(Faculty of Textile Science and Technology, Shinshu University, *Research Initiative for Supra-
Materials) OKota lizuka,' Sota Iwashita,! Mutsumi Kimura,"? Yu Kitazawa?

Cell membrane permeation is a fundamental phenomenon underlying drug delivery system.
Boron clusters with chaotropic properties can permeate cell membranes without causing
damage. However, their ability to transport large cargoes into cells is limited. To address this
issue, we propose synthesizing multifunctional boron clusters by introducing multiple boron
clusters into the single boron cluster using the Heck reaction.

Keywords : Boron cluster, Carborane anion, Chaotropic, Drug delivery system, Cell membrane
permeation
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(1) Barba-Bon. et al. Nature. 2022,603, 637-642.
(2) Ma, X. et al. Proc. Natl. Acad. Sci. U.S.A. 2024, 121 (44), e2407515121.
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Solvatochromism of saddle-distorted porphyrins bearing aniline moieties at the periphery

(Graduate School of Pure and Applied Sciences, University of Tsukuba) OHiro Tanaka,
Tomoya Ishizuka, Hiroaki Kotani, Takahiko Kojima

The solvatochromism of porphyrins reported so far is based on the coordination of a solvent
molecule at the axial position of the metal center' or the impact of solvent on the charge-transfer
character in the excited state.” In this work, we have employed a saddle-distorted
dodecaphenylporphyrin (H,DPP) derivative with an amino group to the p-position of one of
the meso-aryl groups (H.DPPNH,) and have investigated the solvatochromism of saddle-
distorted H.DPP and H,DPPNH, in different solvents. The Soret bands of H,DPP and
H,DPPNH; were observed at 468 and 475 nm in CH,Cl,, and at 486 and 499 nm in DMSO,
respectively. Thus, we concluded that H,DPPNH, shows larger red shifts due to the solvent
polarity-based solvatochromism than H,DPP. Herein, we will report the plausible origins of the
solvatochromism as revealed by the correlation of the wavelengths of the absorption bands
with the various solvent parameters and results of TD-DFT calculations.

Keywords : Porphyrin, charge transfer, solvatochromism, saddle distortion; HOMO-LUMO
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1) Y. A. Son and co-workers, Inorg. Chim. Acta 2018, 469, 453. 2) S. M. B. Costa and co-workers, J.

Phys. Chem. B 2013, 117, 15023. 3) T. Kojima and co-workers, J. Porphyrins Phthalocyanines 2024,
28, 151.
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Reaction of Tetrapropylporphycenecobalt Complex with Acetylene in the Presence of Oxidants
(‘Faculty of Engineering, Saitama University, *Comprehensive Analysis Center for Science,
Saitama University, *Kobe University)oYuuto Higasayama', Takashi Fujihara?, Jun-ichiro
Setsune®, Yoshihiro Ishimaru!

Porphycene is an 18n-conjugated cyclic compound first synthesized by Vogel as a structural
isomer of porphyrin and is known to function as a dianionic ligand. In this study, two types of
N,N-etheno-bridged porphycenes were synthesized from the reaction of a
tetrapropylporphycene cobalt complex (Co(II)TPrPc) with diphenylacetylene in the presence
of iron(IIl) perchlorate as an oxidant. Initially, the cobalt complex was oxidized using seven
equivalents of iron(Ill) perchlorate under an argon atmosphere. Subsequently, seven
equivalents of diphenylacetylene were added, and the reaction was carried out at room
temperature for 15 h. After completion, a main fraction was obtained via silica gel column
chromatography. NMR analysis confirmed the formation of compounds 2 and 3. Based on the
differences in symmetry planes, the integrated NMR values indicated that the ratio of
compound 2 to compound 3 was 1:2.

Keywords: Porphyrinoid; N-Alkylation
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1) E. Vogel, M. Kocher, H. Schmickler, J. Lex, Angew Chem, Int. Ed., 1987, 26, 934-936
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Structure and Inclusion Ability of y-Cyclodextrin Dimers with a Xylene Linker (Faculty of
Engineering, Saitama University) O Yuta Inoue, Yoshihiro Ishimaru

Cyclodextrins (CDs) are cyclic oligosaccharides made up of glucose units linked by 1,4-
glycosidic bonds, known for their ability to encapsulate guest molecules in water. In this study,
various CD dimers were synthesized by introducing crosslinking groups, and their inclusion
behavior was evaluated using sodium 6-(4-fert-butylanilino)-2-naphthalenesulfonate (BNS).
The CD dimer, with its 2-hydroxyl groups bridged by a xylene linker, encapsulates BNS to
form a 1:2 complex. Isothermal titration calorimetry (ITC) analysis revealed that including the
v-CD dimer with BNS was entropy-driven for the first molecule. For the second molecule, the
inclusion was enthalpy-driven, as listed in Table 1. The role of Van der Waals interactions
between the t-butyl groups of the BNS is important. Furthermore, this study examines the
differing inclusion behavior of the CD dimer with ANS and TNS, characterized by Me and H
groups, in forming a 1:2 complex.

Keywords : Cyclodextrin dimer; Hydrophobic cavity
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Table 1 Thermodynamic parameters calculated from ITC
K, AH, TAS, A, AH, T4S

m-xylene 4.75x103M-1 -7.02 kJ/mol 13.97 kiJ/mol 6.72x103M-1 38.36 kJ/mol -16.47 kJ/mol
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Synthesis and Properties of Cage Compounds Based on 2, 6-Bis(1H-pyrrol-2-yl)pyridine
(‘Saitama University, *Kobe University) O Tomoya Kijima', Jun-ichiro Setsune’, Yoshihiro
Ishimaru'

Cage compounds derived from 2,6-bis(3,4-diethyl-2-pyryl)pyridine (1) are recognized for
their ability to encapsulate guest molecules within three-dimensional internal spaces. These
compounds provide three crevices for guest binding and typically form 1:3 complexes with
guest molecules capable of forming hydrogen bonds, such as alcohols and carboxylic acids.
When the cage compound (3) forms hydrogen bonds, pyrrole and pyridine moieties act as
hydrogen bond donors and acceptors, respectively. In this study, we synthesized cage
compound (3) and investigated its molecular recognition behavior using a ligand distinct from
those used in previous studies. The details of the synthesis process are described below.The
cage compound (3) was synthesized by refluxing 2,6-bis(3,4-diethyl-2-pyryl)pyridine (1) and
the corresponding dialdehyde (2) in a 2:1 molar ratio in HCl/ethanol for 1 h. The molecular
recognition behavior of the synthesized cage compound (3) was subsequently studied using

halogen ions as guest molecules.

Keywords : Molecular recognition, Cage compound
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1) J.-i. Setsune and K. Watanabe, J. Am. Chem. Soc., 2008, 130, 82404-2405
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Electric Conductivity of Thiazolo[2, 3-a]isoquinolin-4-ium-3-olate Derivative and Its Iodine
Complex (Graduate School of Engineering, Chiba University) O Yuito Ishii, Motohiro
Akazome, Shoji Matsumoto

We reported the synthesis of iodoisoquinolinium salts from 4-ethynyl-2-thiazolylbenzene by
iodine-mediated cyclization, and their electric conductivity under I, vapor.” When 1-iodo-2-
thiazolylbenzene was treated with 1,1-dimethylpropargylalcohol under Sonogashira coupling
conditions, we obtained mesoionic thiazoloisoquinoliumolate (1). The columnar structures
with anti-parallel stacking of mesoionic part were observed in both of 1 and 1 + CHCIs in the
single-crystal X-ray structures. We also found that CHCI; was included among columns. The
complex of 1 and iodine was obtained by the reaction of 1 with I, in CHCls. 1 showed the
electric conductivity (1.3 X107 S/cm) under I, vapor. We also revealed that the complex of 1
and iodine gave 2.5 X 10 S/cm even under atmospheric conditions.

Keywords : lodine; Electric Conductivity; Mesoionic Compounds, Thiazoloisoquinolinium;
lodine Complex
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1) S. Matsumoto, et al., Heterocycles 2018, 97,755; S. Matsumoto, et al., J. Mol. Struct. 2022, 1264,
133306.
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