Session The 105th CSJ) Annual Meeting

[ Academic Program [Oral A] | 12. Organic Chemistry -Organic Crystals, Supramolecular Chemistry- : Oral A I

8 Wed. Mar 26,2025 9:00 AM - 11:30 AM JST | Wed. Mar 26,2025 12:00 AM - 2:30 AM UTC i
[F12105(2105, Bldg. 2, Area 4 [1F])

[[F12105-1am] 12. Organic Chemistry -Organic Crystals, Supramolecular
Chemistry-

Chair: Naoyuki Hisano, Takuya Ogaki

® Japanese

9:00 AM - 9:10 AM JST | 12:00 AM - 12:10 AM UTC

[[F]12105-1am-01]

High Porosity Crystal Formed by Self-Assembled Tetramer of Trisporphyrin

OTomoki Kodama'2, Naoyuki Hisano', Takeharu Haino'2 (1. Grad. Sc. Adv. Sci. Eng., Hiroshima
Univ., 2. WPI-SKCM?, Hiroshima Univ.)

® Japanese

9:10 AM - 9:20 AM JST | 12:10 AM - 12:20 AM UTC

[[F12105-1am-02]

Construction of organic porous structure with ethynyl groups and modulation of pore
environment by post-synthetic modification using click reaction.

OKazuki Shiga', Norimitsu Tohnai' (1. Graduate School of Engineering, Osaka University)

® Japanese

9:20 AM - 9:30 AM JST | 12:20 AM - 12:30 AM UTC

[[F12105-1am-03]

Construction of porous organic salts with a porphyrin framework for application to
heterogeneous catalysts

Olseki Taniguchi', Hiroki Yagami', Keiho Tsuchiya', Shotaro Nakamura', Norimitsu Tohnai' (1.
Osaka Univ.)

® Japanese

9:30 AM - 9:40 AM JST | 12:30 AM - 12:40 AM UTC

[[F12105-1am-04]

Construction of Porous Organic Salts Modified by Methoxy Groups on the Pore Surfaces and
Investigation of Their Gas Adsorption Properties

OHAOQJIN LI, Shotarou Nakamura', Norimitu Tohnai (1. univerisity of osaka)

® Japanese

9:40 AM - 9:50 AM JST | 12:40 AM - 12:50 AM UTC

[[F]2105-1am-05]

Arrangement control of naphthalenesulfonic acids and halogenated benzylamines and their
luminescence phenomena

OAimi Ogasawara Ogasawara, Nakamura Shotarou’2, Thonai Norimitu®2 (1. School of
Engineering, Osaka University, 2. Graduate School of Engineering, Osaka University)

9:50 AM - 10:00 AM JST | 12:50 AM - 1:00 AM UTC
Break

® Japanese
10:00 AM - 10:10 AM JST | 1:00 AM - 1:10 AM UTC
[[F12105-1am-06]

© 2025 The Chemical Society of Japan



Session The 105th CSJ) Annual Meeting

Inclusion behaviors of iodine into hydrogen-bonded organic frameworks composed of
pyrazine-fused molecules

OMoka Tabata', Ryusei Oketani', Ichiro Hisaki' (1. Graduate School of Engineering Science,
Osaka University)

® Japanese

10:10 AM - 10:20 AM JST | 1:10 AM - 1:20 AM UTC

[[F]12105-1am-07]

Modulation of structures and photophysical properties of porous frameworks resulting from
twisted conformations of tetraphenylethene derivatives

OTakuto Fujii', Ryusei Oketani’, Ichiro Hisaki' (1. Graduate School of Engineering Science,
Osaka University)

® Japanese
10:20 AM - 10:30 AM JST | 1:20 AM - 1:30 AM UTC

[[F12105-1am-08]
Crystallization and Functional Exploration of 7-Substituted Tryptophan Derivatives

OSuguru Ito"2, Yuiho Tsuchiya', Misaki Ohata3, Taichi Chisuga3, Shogo Nakano?3 (1.
YOKOHAMA National University, 2. PRESTO, JST, 3. University of Shizuoka)

® Japanese

10:30 AM - 10:40 AM JST | 1:30 AM - 1:40 AM UTC

[[F]2105-1am-09]

Benzylidenemalonamids as a Novel Hydrogen-bonding Motif: Application to Hydrogen-
bonded Organic Frameworks (HOFs)

OMei Shida', Yoshitaka Tsuchido’, Hidetoshi Kawai (1. Tokyo University of Science)

® Japanese

10:40 AM - 10:50 AM JST | 1:40 AM - 1:50 AM UTC

[[F]2105-1am-10]

Anisotropic polymerization reaction by crystal cross-linking of anisotropically arranged
reactive ligands in MOFs

OTakumi Sato', Shizuka Anan', Kenta Kokado' (1. Toyota Technol. Inst.)

10:50 AM - 11:00 AM JST | 1:50 AM - 2:00 AM UTC
Break

® Japanese

11:00 AM - 11:10 AM JST | 2:00 AM - 2:10 AM UTC

[[F]2105-1am-11]

Relationship between Crystal Structures and Steepness of Absorption in Solid State about 8-
Aminoquinophthalones

OShoji Matsumoto', Motohiro Akazome' (1. Graduate School of Engineering, Chiba University)

® Japanese

11:10 AM - 11:20 AM JST | 2:10 AM - 2:20 AM UTC

[[F12105-1am-12]

Crystals of Distyrylbenzene Derivatives with the Halogen Bonding: A Challenge to Highly
Luminescent Polar Crystals

OShota Nakano', Takuya OgakiZ3, Yasunori Matsui3, Hiroshi Ikeda23 (1. Sch. of Eng., Osaka
Metro. Univ., 2. Grad. Sch. of Eng., Osaka Metro. Univ., 3. RIMED, Osaka Metro. Univ.)

© 2025 The Chemical Society of Japan



Session The 105th CSJ) Annual Meeting

® Japanese

11:20 AM - 11:30 AM JST | 2:20 AM - 2:30 AM UTC

[[F12105-1am-13]

Crystal Structures and Fluorescence Properties of Organic Binuclear Boron Complexes with
High Symmetry

OYuma Fukuda', Takuya Ogaki3, Fuko Matsumoto?, Yasunori Matsui%3, Hiroshi Ikeda23 (1.
Sch. of Eng., Osaka Metro. Univ., 2. Grad. Sch. of Eng., Osaka Metro. Univ., 3. RIMED, Osaka
Metro. Univ.)

© 2025 The Chemical Society of Japan



[F]2105-1am-01 BA{L24 B10555E2 (2025)

FIRRILT ) VECEEEERICKYBESLIENEAR
e Filid ol

(URESRBEAEER T - Rt v RBYEIC T 592 F T v/ v MEWEILR ) ORE ik
YA FARYT

High Porosity Crystal Formed by Self-Assembled Tetramer of Trisporphyrin ('Graduate

School of Advanced Science and Engineering, Hiroshima University, “WPI-SKCM?, Hiroshima
University) OTomoki Kodama,'? Naoyuki Hisano,' Takeharu Haino'~

We have demonstrated that a cleft-shaped bisporphyrin connected with
pyridinedicarboxyamide formed a self-complementary dimer. In this study, we synthesized a
layered tris(zinc-porphyrin) molecule with two binding cavities. A tris(zinc-porphyrin) is in
equilibrium between the closed form and the open form, which are self-assembled in the solid
state to form unique porous crystals with a huge void of 49625 A> per unit cell (56% of the cell
volume). In this presentation, I will present the structural characteristics of the porous crystals
that are produced by the self-assembly of the tris(zinc-porphyrin) molecule.

Keywords : molecular recognition, self-complementary, porphyrin
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Figure 1. (2) Molecular structure and self-assemble behavior of 1. (b) Crystal structure of 1. View along b-axis.
[1] Haino, T.; Fujii, T.; Fukazawa, Y. J. Org. Chem. 2006, 71, 2572.
[2] Hisano, N.; Hirao, T.; Haino, T. Chem. Lett. 2021, 50, 1844-1847.
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Construction of organic porous structure with ethynyl groups and modulation of pore
environment by post-synthetic modification using click reaction. (Graduate School of
Engineering, Osaka University) O Kazuki Shiga, Keiho Tsuchiya Shotaro, Nakamura,
Norimitsu Tohnai

H

Organic porous materials have been expected to be applied in various fields due to their
tunable properties of the porous structures and functions by designing the constituent molecules.
Post-synthetic modification (PSM) of organic porous materials has attracted attention as a
method to add and change properties of the materials”. We have reported porous organic salts
(POSs) constructed from aromatic sulfonic acids and bulky triphenylmethylamine (TPMA).
Among these results, the introduction of substituents at the para-positions of benzene rings of
TPMA enabled the exposure of the substituents on the pore surface of POSs?. In this study, we
combined sulfonic acids and tri(p-ethynylphenyl)methylamine (TePMA) which has ethynyl
groups at the para-positions of benzene rings of TPMA, and constructed POSs with ethynyl
groups. We aimed to perform post-synthetic modification (PSM) on the POSs via click reaction
of the ethynyl groups (Figure 1). In this presentation, the construction and their properties of
porous structures whose pore surfaces are modified with ethynyl groups will be discussed.
Keywords : Supramolecular Chemistry, Post-Synthetic Modification, Click Chemistry
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Figure 1. Schematic image of the construction of porous structure with TePMA and PSM.

1) Y. Furukawa, T. Ishiwata, K. Sugikawa, K. Sada, Angew. Chem. Int. Ed., 2012, 51, 10566-10569.
2) T.Ami, K. Oka, K. Tsuchiya, N. Tohnai, Angew. Chem. Int. Ed., 2022, 61, €202202597.
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Construction of porous organic salts with a porphyrin framework for application to
heterogeneous catalysts (Graduate School of Engineering, Osaka University) OlIseki Taniguchi,
Keiho Tsuchiya, Hiroki Yagami, Shotaro Nakamura, Norimitsu Tohnai

Metal porphyrins, which are abundant in biological systems as enzymes, are known to catalyze
various reactions. Until now, extensive research has been conducted on the use of metal
porphyrins as homogeneous catalysts' 2. In our laboratory, we have previously reported that
organic salts composed of various sulfonic acids and bulky amines can construct porous
structures, referred to as porous organic salts (POS). These POS exhibit high reusability due to
their capacity to undergo assembly and disassembly under mild conditions, rendering them
promising candidates for applications as solid catalysts. In this study, we sought to develop
catalytic reaction environments using POS constructed with tetrasulfonic acids derived from
metal porphyrins as the framework. This presentation reports the construction of POS using
5,10,15,20-tetrakis(4-sulfonatophenyl)porphyrin with Fe as the central metal (FeTPPS) and
triphenylmethylamine (TPMA) (Figure 1). Furthermore, by introducing fluorine atoms into the
benzene ring of TPMA (TPMA-F), we successfully suppressed the interpenetration of the
network and significantly enhanced the porosity of the POS.

Keywords : Metal porphyrin, Porous Structure, Organic Salt, Hydrogen Bonds
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1) M. M. Pereira, L. D. Dias, M’. J. F. Calvete, ACS Catal. 2018, 8, 10784. 2) A. M. Ghadiri,
M. Farhang, P. Hassani, A. Salek, A. T. Ramezani, A. R. Akbarzadeh, Inorganic Chemistry
Communications 2023, 149, 110359.
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Construction of Porous Organic Salts Modified by Methoxy Groups on the Pore Surfaces and
Investigation of Their Gas Adsorption Properties (Graduate School of Engineering, Osaka
University) (OHaojin Li, Shotaro Nakamura, Norimitsu Tohnai

We have previously reported porous organic salts composed of various aromatic sulfonic
acids and bulky amines such as triphenylmethylamine (TPMA). In this study, TPMA
derivatives with multiple methoxy groups were used to construct various porous structures by
recrystallization with azobenzene disulfonic acid. These crystals maintained high crystallinity
even after the removal of template molecules and exhibited distinct adsorption behaviors for
various gases.

Keywords : Supramolecular Chemistry; Porous Organic Salts; Gas Adsorption
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Scheme 1. Porous structure of ABDS/TPMA and ABDS/TPMA-OMe derivatives.

1) H. Sei, K. Oka, N. Tohnai, et al. Small., 2023, 19, 2301887.
2) T. Ami, K. Oka, K. Tsuchiya, N. Tohnai, Angew. Chem. Int. Ed., 2022, 61, €202202597.
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Arrangement control of naphthalenesulfonic acids and halogenated benzylamines and their
luminescence phenomena (Graduate School of Engineering, Osaka University) O Aimi
Ogasawara, Shotaro Nakamura, Norimitsu Tohnai

Phosphorescence is an emission process that is characterized by a large Stokes shift and a
long lifetime, and is expected to be applied to bioimaging and electroluminescence. However,
it is generally difficult to achieve phosphorescence emission at room temperature due to
intersystem crossing and non-radiative decay.

In our previous studies, we have investigated various functions of organic salts composed of
sulfonic acids and amines. For instance, the molecular assemblies modulate luminescence
properties which is color, intensity, lifetime, and elementary processes”. In this study, we report
the molecular arrangement with naphthalenesulfonic acid (NS) and benzylamine having
various halogen substituents (XBzA) (Figure 1a). Furthermore, the Iuminescence
measurement results suggest that the arrangement of naphthalene and the heavy-atom effects
of halogen substituents were found to cause diverse changes in room-temperature
phosphorescence properties (Figure 1b).

Keywords : Room-temperature phosphorescence; Heavy atom effect; Arrangement control
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Figure 1. a) NS and BzA combinations studied. b) The steady-state spectrum of 2-NS/3-XBzA.
1) Kinoshita, Y., Tohnai, N. Chem. Eur. J. 2024, 30, ¢202302965.
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Inclusion behaviors of iodine into hydrogen-bonded organic frameworks composed of
pyrazine-fused molecules (Graduate School of Engineering Science, Osaka University)
(OMoka Tabata, Ryusei Oketani, Ichiro Hisaki

\

Inclusion of iodine into Hydrogen-bonded organic frameworks R R
(HOF5) is interesting in terms of electroconductivity and nonlinear
optical properties.! In this work, we planned to form materials with N N

such properties by encapsulating iodine into the inner space of

N
HOFs composed of a hexaazatrinaphthylene, a pi-conjugated R&N NQR
system formed by pyrazine-fused rings (Fig. 1). According to the R R

literature,  solvated crystals of HATN incorporating RS _©_‘302H
trichlorobenzene were prepared.? These were activated by heating, Figure 1. Chemical structure
followed by exposure to iodine vapor at room temperature. The ©of HATN.

crystals gradually colored and elongated approximately 1.5 times (Fig. 2a). The iodine included
crystals before elongation retained the original framework (Fig. 2b). In this presentation, we
report on the details of the change in crystal shape and crystal structure following iodine
adsorption.

Keywords : Porous material, Molecular inclusion, lodine, Hydrogen bonding, Supramolecular
chemistry
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1) Yin, Z. et al., J. Am. Chem. Soc. 2012, 134, 4857.
2) 1. Hisaki, . et al., J. Am. Chem. Soc. 2019, 141, 2111.
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Modulation of structures and photophysical properties of porous frameworks resulting from
twisted conformations of tetraphenylethene derivatives (Graduate School of Engineering
Science, Osaka University) OTakuto Fujii, Ryusei Oketani, Ichiro Hisaki

In hydrogen-bonded organic frameworks (HOFs), geometrically analogous molecules
forming analogous two-dimensional (2D) networks can result in distinct three-dimensional
(3D) structures. The three tetraphenylethene (TPE) derivatives CPE, CBPE and CTPE (Fig.1)
form sql-topolgical 2D networks, but the resulting 3D structures are different.’! Especially,
2D networks interpenetrate from three directions in CBPE (Fig. 2a). In this work, we
investigated the effect of molecular conformation on stacking by substituting ortho positions
of the carboxy group in CBPE with fluorine atom (F-CBPE) or methyl group (Me-CBPE). F-
CBPE formed staggered stacking in fourfold period (Fig. 2b). On the other hand, Me-CBPE
gave slip stacking with larger overlap between frameworks (Fig. 2c). We discovered that the
dihedral angles between TPE and carboxy group as well as terminal phenylene rings affected
stacking manner. We will discuss the details and fluorescence behavior modulation.

Keywords : Steric effect, Chromophore, Hydrogen bonding, Porous material, Organic crystal
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Figure 2. Accumulation pattern of HOFs constructed by (a) CBPE, (b) F-CBPE and (c) Me-CBPE.

[1] Shustova, N. B. et al., J. Am. Chem. Soc. 2011, 133 (50), 20126-20129.
[2] Suzuki, Y. et al., Chem. Eur. J. 2020, 26 (71), 17056—17062.
[3] Yamaguchi, M. et al., Bull. Chem. Soc. Jpn. 2024, 97 (1), uoac004.

© The Chemical Society of Japan - [F12105-1am-07 -



[F]2105-1am-08 A2 H10585SE4 (2025)

7-BiahV 7 k7 7 VFEGORERAL EEREERA

(BURERPEEE T ! « JST S &80 2« §RIRRE ) OftE B2 - L& K5 - KU
FEES - T OKR—7 - lEp RS

Crystallization and Functional Exploration of 7-Substituted Tryptophan Derivatives
(‘Graduate School of Engineering Science, Yokohama National University, *PRESTO, JST,
3School of Food and Nutritional Sciences, University of Shizuoka) O Suguru Ito,"? Yuiho
Tsuchiya,' Misaki Ohata,’ Taichi Chisuga,’” Shogo Nakano®”

Crystals of amino acid derivatives are promising functional materials due to their high
biocompatibility and biodegradability. However, the variety of natural amino acids is limited.
Herein, we synthesized two 7-substituted tryptophan derivatives using an artificial enzyme and
created functionalized crystals. 7-Aza-L-tryptophan formed crystals that encapsulate solvent
molecules in one-dimensional pores. These pores arose from hydrogen bonding between the
azaindole and amino acid moieties. The mixture of 7-cyano-L-tryptophan and D-tryptophan
afforded quasi-racemic crystals that exhibit blue fluorescence. The hydrogen-bonded
arrangement of quasi-racemic molecules was identical to that in racemic tryptophan crystals.
Keywords : Amino Acid; Tryptophan; Solvate Crystal; Quasi-Racemic Crystal; Luminescence

TR BROFERIL, AEREEVESAESIRIERE N E0 D FEREMAM B LT OiE
FAMNTAEER SN TWDHR, RANLH/ELND T X BOFEIZIZRY 236 5, A0
ZETCIH. NLEEFEZHWTERR L 2 fEHO 7-EHR Y 7~ 7 7 VSR Z W, &
BESy - OWBEREC NI CORNREEE A T OMMmE AR L -0 THET 5,

7-7H-L- 8V 7 N7 7 U OKRERICTE A ORBEEEOR R AL LT & 2 A i
1% 1 ROTHIFLINIZ AL EE L 72 /5 235 o v 7 (Figure 1a), 70 A > R—LERAL & 7
R FREL S ERIAIC K FREG ETER T D 2 L T, 2B LEAEEZRD 1 IRTH 7 A
R0 BT ARICHALEE SN W, -V T JL-N U R 7 7 0d D-R U
F7 7 v EIRA LU TR 5 &, SOOI R 400 nm O F @A R THRET & 2
fmn & 72 o 72 (Figure 1b) , #87 & IfEfIE. 78 IO N P R 7 7 UG S
DR LR UL, 72/ BREL T LA & D-IRINEG A 2 KB RE A 2R L Tz,

Figure 1. (a) Porous enantiopure crystal composed of 7-aza-L-Trp. (b) Luminescent quasi-racemic
crystal composed of 7-cyano-L-Trp and D-Trp.
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Benzylidenemalonamides as a Novel Hydrogen-bonding Motif: Application to Hydrogen-
bonded Organic Frameworks (HOFs) (Faculty of Science, Tokyo University of Science)
(OMiei Shida, Yoshitaka Tsuchido, Hidetoshi Kawai

In this study, we focused on benzylidenemalonamide derivatives as a motif that is easier to
synthesize and can be assembled into 2D-sheets or 3D-lattice structures for Hydrogen-bonded
Organic Frameworks (HOFs). We first investigated the hydrogen-bonding ability of various
benzylidenemalonamide derivatives in crystals. Based on this knowledge, we designed and
prepared a derivative with two benzylidenemalonamide moieties linked by a 1,4-phenylene
spacer for HOF formation. We found that 1A crystallized as a 3D-lattice structure containing
DMF and it was also possible to desorb DMF and that exchange guests with water or dioxane.
Keywords : Hydrogen Bonding, Amide, Hydrogen-bonded Organic Framework, Guest
Adsorption/desorption Capability
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X-ray structures of 1A Image of the crystal packing of (1A)2 - (DMF)3
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Anisotropic polymerization reaction by crystal cross-linking of anisotropically arranged
reactive ligands in MOF ('Graduate School of Engineering, Toyota Technological Institute,
2School of Engineering, Toyota Technological Institute) O Takumi Sato', Shizuka Anan?,
Kenta Kokado®

Previously, our group has reported crystal cross-linking method which is a technique for
cross-linking of the reactive ligands constructing metal-organic frameworks (MOFs). The
resulting polymer network reflects the arrangement of the ligands in MOFs. In this study, we
applied crystal cross-linking to pillared layer MOFs (PLMOFs) with anisotropic layered
arrangement of reactive ligands to realize anisotropic polymerization. As a result of the
polymerization reaction, crystals with cracks in layer direction and sheet-like crystals were
obtained, suggesting that the polymerization reaction proceeds in an anisotropic manner.
Keywords : Crystal cross-linking method; Click reaction; Metal-organic frameworks (MOF),
Solid-state polymerization; Anisotropic polymerization
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1) Ishiwata, T.; Kokado, K.; Sada, K. Angew. Chem. Int. Ed. 2017, 56, 2608-2612.
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Relationship between Crystal Structures and Steepness of Absorption in Solid State about 8-
Aminoquinophthalones ('Graduate School of Engineering, Chiba University) O Shoji
Matsumoto,' Motohiro Akazome'

Crystal structures of quinophthalones are rare although it is essential to consider the color
characteristics of quinophthalone pigments."” Last meeting, we reported the crystal structures
of 8-aminoquinophthaloens (1) with anti-paralleled 7-stackings.? Herein, we revealed the
relationship between crystal structures and the steepness of absorption spectra in solid state.
The packing with “oblique” form decreased the steepness of the absorption spectra. Especially,
the compound (1d) bearing benzyl group gave two types of crystal structure with and without
“oblique” form with different steepness. Furthermore, we succeeded in reproducing the factor
of the broadening of the spectrum in the compound (1b) bearing dimethylamino group.”

Keywords : Quinophthalone, Amino Group, Packing Structure, Absorption Spectrum, Steepness
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Figure 3. Single-crystal X-ray structure of (a) 1b, and calculated data Figure 2. Single-crystal X-ray structures of (a) 1d and (b) 1d-CHClI;.
about single molecule and dimer pairs by TDDFT/0B97XD/cc-pVDZ. Green color shows stacking stucture of quinophthalone moeity.

1) (a) L. Fujii, et al., Anal. Sci. 2004, 20, x35; (b) S. D. Gumbert, et al., Dyes Pigm. 2016, 131, 364; (c)
D. Bangdong, et al., Chin. J. Org. Chem. 2020, 40, 1003.2) £&)Il, KRS BALZEEE 104 F
ZE4E4Y E1131-1am-04 (2024). 3) S. Matsumoto, ef al., Dyes Pigm. 2025, 235, 112590.
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Distyrylbenzene Derivatives with the Intermolecular Halogen Bonding: A Challenge to Highly
Luminescent Polar Crystals

(!Sch. of Eng, Osaka Metro. Univ., *Grad. Sch. of Eng, Osaka Metro. Univ., *RIMED, Osaka
Metro. Univ.) OShota Nakano,' Takuya Ogaki,>* Yasunori Matsui,>* Hiroshi Ikeda®?

It is a challenging research topic to design highly luminescent polar crystals. To rationally
develop such crystals, in this work, we synthesized new distyrylbenzene derivatives 1-X (Fig.
1a) with CF3 or halogen and OCHj3 groups at both ends of the molecule. As expected, 1-CF3
showed the high fluorescence quantum yield in CH,Cl,, and that value was maintained in the
crystals (Fig. 1b). On the other hand, contrary to our expectations, X-ray crystallographic
analysis revealed that 1-CF3 forms nonpolar crystals due to the disordered position of the CF3
and OCHj; groups (Fig. 1¢), though 1-CF3 forms a herringbone structure similar to 1-1.

Keywords: Organic Polar Crystal; Fluorescence, Crystal Structure; Halogen Bonding;
Triboluminescence
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Fig. 1. (a) Molecular structures of distyrylbenzene derivatives 1-X, (b) fluorescence spectra of 1-X in
crystals, and (c) the ORTEP drawing of molecular geometry of 1-CF3 observed in the crystal.

1) K¥E, #, ©0H, WW, 550 EIGHBATTLENE Fims iEEE%E, P-13, 2023.
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Crystal Structures and Fluorescence Properties of Organic Binuclear Boron Complexes with
High Symmetry ('Sch. of Eng., Osaka Metro. Univ., *Grad. Sch. of Eng., Osaka Metro. Univ.,
SRIMED, Osaka Metro. Univ.) OYuma F ukuda,’ Takuya Ogaki,z’3 Fuko Matsumoto,” Yasunori
Matsui,>? Hiroshi Ikeda®*

We previously reported that the crystals of organoboron complexes 1-R (Fig. 1) exhibit
“excited multimer luminescence”.'? In this work, we synthesized new organic binuclear boron
complexes 2-R (Fig. 1) with higher molecular symmetry and investigated their crystal
structures and fluorescence properties. X-ray crystallographic analysis revealed that a 2-m-Me
molecule has a completely planar n-framework (Fig 2a). In addition, 2-m-Me molecules are
arranged with n-stacking of crystallographically-equivalent adjacent four molecules and finally
form an “isotropic brickwork structure” (Fig. 2b). Furthermore, 2-m-Me in the crystalline state
exhibited yellow fluorescence with a wavelength of 545 nm, which is longer than that (460 nm)
of the blue fluorescence of the mononuclear complex 1-m-Me. In the presentation, we will also
give the details of the crystal structures and fluorescence properties of other derivatives.
Keywords: Organoboron Complex; Organic Crystal; Fluorescence;, X-ray Crystallographic
Analysis; Symmetry
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1) Sakai, A.; Tanaka, M.; Matsui, Y.; Ikeda, H. et al. Chem. Eur. J. 2015, 21, 18128-18137.
2) AR, HﬁEH o, HZV/K PR 104 BFFFEZN2024) il THEEE, P2-3am-25, 2024.

“Isotropic Brickwork Structure”
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