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Halogenation of Methyl Groups Activated by BF, Complexes

(Graduate School of Engineering, Nagoya Institute of Technology) OShunya Senda, Kyosuke
Kojima, Katsuhiko Ono

The methyl group adjacent to the B-diketonate BF, complex exhibits high reactivity. In this
study, the halogenation reaction of the methyl group using N-halosuccinimides (NXS) was
investigated. The reaction was conducted in dichloromethane solution with NXS and a catalytic
amount of triethylamine. As a result, various halogenated compounds, including mono-, di-,
and trihalogenated products, were obtained depending on the reactivity of NXS and the
structure of the BF, complex.

Keywords : Regioselective Halogenation; N-Halosuccinimide;, Amine Catalyst; [-Diketone;
BF> Complex
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Solid-State Properties of y-Halogenated B-Diketonate BF, Complexes

(Graduate School of Engineering, Nagoya Institute of Technology) OHiroki Kawai, Kojima
Kyosuke, Katsuhiko Ono

We have investigated the halogenation reaction at the terminal methyl group activated by a
B-diketonate complex. The physical properties of the products showed that the solid-state color
of the naphthalene derivatives changed from red to yellow upon mechanical stimulation. X-ray
crystallography showed that this color change was due to the interaction between the halogen
atom and the naphthalene ring. In some cases, the change was from crystalline to amorphous,
and in others, it was a phase transition between crystals. Keywords : Mechanochromism,
Halogenation Reaction, Halogen Bond, Phase Transition, Molecular Aggregate
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Research on AIE and FRET Using Bis(boron ketoiminate) Derivatives (Graduate School of
Engineering, Nagoya Institute of Technology) OFuga Inukai, Katsuhiko Ono

Boron ketoimine complexes are known to have aggregation-induced emission (AIE)
properties, in which fluorescence is exhibited in an aggregated state. In this study, we
synthesized bis(boron ketoimine) compounds in which a boron ketoimine rings were
introduced at the para position of a benzene ring. The influence of the terminal groups on the
aggregation state was investigated, and the relationship between its molecular structure and
changes in fluorescence was examined. In addition, changes in fluorescence wavelength were
studied using fluorescence resonance energy transfer (FRET). Keywords : Organoboron
Compound; Molecular Interaction, Aggregation-Induced Emission; Fluorescence Resonance
Energy Transfer,; Sensor Applications
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Design, Synthesis, and Physicochemical Properties of Macrocyclic Oxygen Embedded
Quinazoline Oligomers ('Keio University, *Institute of Microbial Chemistry)

OReo Takeuchi,' Toi Kobayashi,' Naoya Kumagai "2

Our group previously developed a non-flat, semi-rigid macrocyclic quinoline trimer,
whose units are concatenated by oxygen atoms. This tripodal ligand exhibits versatile
physicochemical properties upon complexation with Cu(l) cations and can be easily
functionalized via electrophilic aromatic substitution and following cross-coupling reactions.
(12 In this study, we adopted more electrophilic quinazoline as the key unit, enabling the
development of electron-deficient macrocyclic system via milder nucleophilic aromatic
substitution. Additionally, we synthesized a diverse array of derivatives by substituting the
chlorine atom on the 4-position of the quinazoline intermediate. The detailed synthesis methods,
metal complexation behaviors, as well as photophysical properties of these novel macrocycles
will be discussed.

Keywords : Quinazoline; Macrocycles;, Photoluminescence; Coordination chemistry
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[1] T. Kobayashi, N. Kumagai, Angew. Chem. Int. Ed. 2023, 62, ¢202307896.
[2] T. Kobayashi, T. Sakurai, N. Kumagai, Bull. Chem. Soc. Jpn. 2023, 96, 1139-1143.
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Mechanochemical Reactions of [2.2]paracyclophane: Substitution-Dependent Structural
Changes ('Department of Materials Science and Engineering, Institute of Science Tokyo)
(OShohei Shimizu,' Yoshimitsu Sagara'

Ultrasonication has been utilized to apply force near the center of polymer chains, enabling
investigations on the mechanochemical responses of various molecular structures.' In this
study, we report the mechanochemical reactivity of [2.2]paracyclophane consisting of two
benzene rings bridged by two ethylene linkers. To investigate the regioselectivity, the
mechanochemical responses were examined for [2.2]paracyclophane derivatives substituted at
pseudo-meta, ortho, para, and gem positions upon ultrasonication. The sonication experiments
were conducted after covalently incorporating the [2.2]paracyclophane derivatives into
poly(methyl acrylate)s as initiators. The UV-vis absorption, photoluminescence, and 'H NMR
spectra were measured for the polymer solution before and after the sonication treatments. It
was revealed that only the polymer covalently containing the pseudo-gem substituted
[2.2]paracyclophane derivative 1-gem gradually changes the spectra. These results mean that
1-gem shows structural changes involving scission of covalent bonds in response to mechanical
force. DFT calculations were performed to examine the reactivities depending on the
substituted positions.

Keywords : Mechanochemistry; [2.2]paracyclophane; Ultrasonication
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1) M. M. Caruso, D. A. Davis, Q. Shen, S. A. Odom, N. R. Sottos, S. R. White, J. S. Moore, Chem. Rev.
2009, 109, 5755.

2) N. Willis-Fox, E. Rognin, T. A. Aljohani, R. Daly, Chem 2018, 4, 2499.

3) G. De Bo, Macromolecules, 2020, 53, 7615.
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Size-selective Synthesis of Calixpyrrole Analogues Using Hantzsch Thiazole Synthesis
(jFac. Eng., Hokkaido Univ., 2Grad.Sch.Eng.,Hokkaido Univ., *WPI-ICReDD, Hokkaido Univ.)
OTakuma Nakabayashi,1 Keita Watanabe,? Kotaro Shibata,” Yuki Ide,’ Yasuhide Inokuma?®

Thiazole-containing calix[3n]pyrrole analogues bearing meso-methylene bridges were
newly designed and synthesized in a size selective fashion using Hantzsch thiazole synthesis."
Condensation reaction of furan precursors 1 and 2 at various substrate concentrations resulted
in the change of product size (n) selectivity. At 1.0 mM concentration, calix[1]furan[2]thiazole
(3) was formed as a major product in 48% yield. In contrast, calix[2]furan[4]thiazole (4)
became the main product (25% yield) at 25 mM concentration.

Keywords : Calixpyrrole; Size-selectivity;, Hantzsch thiazole synthesis; Cyclization reaction
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72o NMR ULRIZ L N OFE R, 1.0mM OZMETF R B3, 4O NMR I
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720 . 0.5 mM TIHLAY 3 OB LT 25— (mM) 3 4
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)
X 1. (L&Y 3, 4 DB KRR

1) K. Watanabe, K. Shibata, T. Ichino, Y. Ide, T. Yoneda, S. Maeda, Y. Inokuma, Inorg. Chem. Front.,
2024, 11, 3548-3554.
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Development of Benzothiepine-Fused Perylene Diimide and its Chirality Induced by the Rigid
Curvature (‘Faculty of Engineering, Shizuoka University, “Materials and Structures
Laboratory, Institute of Science Tokyo) O Shunki Kishigami,! Keisuke Fujimoto,! Hiroto
Iwasaki,? Seiichiro Izawa,” Masaki Takahashi'

Introducing a seven-membered ring into the bay region of perylene diimide (PDI) effectively
enhances its solubility. Previous study developed PDI derivative 1 with oxepin-fused structures,
which not only improved solubility but also enhanced intermolecular interactions and
photoelectric conversion efficiency. These findings underscore the utility of incorporating
curved structures to enhance the functionalities of PDI-based materials.

In this study, we developed benzothiepine-fused PDIs 2a—2c¢ via a ring-closing reaction
involving diazonium salts derived from amine precursors. These derivatives exhibited
sufficient solubility and chirality induced by the rigid curvature. At the presentation, we will
also report on the photophysical properties and photoelectric conversion characteristics.
Keywords : Perylene Diimides,; Solubility; Curved Structure; Sulfur-Substitution; Cyclization
Reaction

JE D ~D L BEREIE DB AIZ X 550 o dhkix, &va94zkamnmﬁ
fitEom EICE B TH B, %ﬁﬁﬂ BWTA XV HMEBEL AT 5 PDI &%
K1 2B LIE 2 A, WiEEOR Iz T ?Fﬂ*ﬁﬁf/ﬁﬁﬁ%’"fﬁ%ﬁ@fﬁé@ﬁ
LR SN, T ORREITIE G OB AN PDI FHEAROMEREN EIZE 2 5 HH
@%%ﬁ“%mﬂ@é

ARFFETIE, ZOFEKR 1 258 L, S5 FiimoBhzHrsEs 31

&ﬁﬁ%%mﬁﬁ%fﬁﬁbtm//%mt/%ﬁ%L%ﬁﬁémn%%%Z%
2c BT B Lz, 2a=2¢ DOERITIET 2 VHIBMEAN O XIS T 5T Y =0 A%

Tl L BRIERSS 28 L, BERIOICHER 2 AR 3 254 LCRIET D7eh,
}iﬁSﬂdﬁFO)Hﬁﬁﬂ: XY 2a-2c ZULHFE 2127% THD Z LIk Lz, £z, BERZE
NMR B X% Z /L HPLC ZoATOFEERN S, 2a=2¢ 1TFIRIZTB W TH 7 VR
S, MIE RS CHRET 237V T 0 2B THZERHLMNERoT-, 4 H
I% 2a-2¢c ONWERRIFEER L UODEEABFHEIC OV T HIFETHE T 5,

2a: R = 4-heptyl (27%)
2b: R = 2-ethylhexyl (25%)
2c¢: R = mesityl (21%)

major product

1) K. Fujimoto, S. Izawa, A. Takahashi, T. Inuzuka, K. Sanada, M. Sakamoto, Y. Nakayama, M.
Hiramoto, M. Takahashi, Chem. Asian J., 2021, 16, 690-695.
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Synthesis of Cyclic Tetraindole and Evaluation of Its Redox Activity and Antiaromaticity
(‘Faculty of Engineering, Shizuoka University) ORyo Hirose,' Keisuke Fujimoto,! Masaki
Takahashi !

Cyclooctatetraene (COT), a representative 4nm electronic system, exhibits weak
antiaromaticity due to boat-like distortion. However, its antiaromaticity increases as the
planarity of the COT ring improves. Therefore, structural control of COT derivatives is useful
for developing functional materials with unique properties derived from antiaromaticity.

In this study, we developed a cyclic tetraindole 2 containing a central COT ring through the
multiple cyclization of alkynylaniline derivative 1. Furthermore, N-alkylation successfully led
to the synthesis of derivative 3 with a more extent of distortion, and derivative 4 with an
enhanced planarity. These compounds exhibited significantly different degrees of planarity,
with the dihedral angles between adjacent indole units ranging from 36° to 62°. Furthermore,
spectroscopic and electrochemical analyses revealed that properties arising from
antiaromaticity became more pronounced with improved planarity.

Keywords : Indole; Cyclooctatetraene, Redox Activity, Antiaromaticity, Cyclization
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EHEAEBED &5 12 K=o DAY UL
_HATIMLIZEZ AL 360 sy 1 py PYIENe H N D fBu
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1) T. Nishinaga, et al., Symmetry, 2010, 2, 76-97.
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Development of Benzene Triimides Aimed at Enhancing the Efficiency of Blue Upconversion
Organic Light-Emitting Diodes (*Faculty of Engineering, Shizuoka University, 2Materials
and Structures Laboratory, Institute of Science Tokyo) O Takuya Yamamoto,! Keisuke
Fujimoto,* Hiroto lwasaki,? Seiichiro Izawa,? Masaki Takahashi *

The upconversion organic light-emitting diode (UC-OLED) is a promising next-generation
OLED that operates at ultra-low voltages, offering energy efficiency and durability. Previous
studies using naphthalene diimide (NDI) as an acceptor showed efficient blue emission, but
further improvement in acceptor materials is needed for practical use.

This study developed benzene triimide (BTI) derivatives 2a-2f as imide-based acceptors
with electron-accepting properties comparable to NDI but differing in molecular symmetry
and excitation energy. Compounds 2a-2e with alkyl groups were synthesized via the
imidization of mellitic trianhydride 1, and compound 2f with aryl groups via the trimerization
of maleimide 3. These BTI derivatives exhibited diverse intermolecular interactions and
controlled LUMO levels between —3.65 and —3.85 eV. The OLED device with 2a, 2b, and 2d
showed the blue UC emission at low voltages.

Keywords . Organic Light-Emitting Diode; Upconversion; Charge Transfer State; Electron-
Accepting Materials; Imide Groups

7w ar—2 g A8 EL (UC-OLED) |8 KE L CHAEI4 54 = %L X —)»
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AWFFETIL, NDI & [REOEFZEZMZ A LD, 5 FRPRMECRIE = kL% —
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1) S. Izawa, et al., Nature Communications, 2023, 14, 5494.
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Synthesis of NIR aza-BODIPY analogues exhibiting photothermal effects (' Graduate School
of Engineering, Kyushu University, *Graduate School of Science, Tokyo Metropolitan
University) O Yuya Taninokuchi,' Yuma Tanaka,' Masatoshi Ishida,” Soji Shimizu'

To realize theranostics, which enables cancer diagnosis and therapy, photoacoustic imaging
and photothermal therapy have been intensively investigated. Recently, we have used lactam
dyes as a basic skeleton to create novel near-infrared (NIR) chromophores and reported the
synthesis of a series of aza-borondipyrromethene (aza-BODIPY) analogues by a Schiff base
forming reaction.! In this study, we attempted the synthesis of novel aza-BODIPY analogues
based on our synthetic method using N-Pechmann dye and other n-extended lactams. Among
novel aza-BODIPY derivatives, NPAB55 shows NIR absorption at 870 nm. Owing to the
nonradiative decay enhanced by the cross-conjugated system, the PEG-PLGA nanoparticles of
NPABS5S5 exhibit prominent photothermal effects. In this presentation, we will present the
synthesis and properties of the NIR aza-BODIPY analogues.

Keywords : aza-BODIPY; Photoacoustic Imaging, Photothermal Therapy, Nanoparticle
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Fig. Synthesis of NPABSS.

1) S. Shimizu, Chem. Commun. 2019, 55, 8722.
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Non-Fullerene Acceptors Containing Thienoazacoronene Unit with Thioalkyl Side Chains
(‘School of Engineering, University of Hyogo, *Graduate School of Engineering, University of
Hyogo) ORyogo Hara', Wataru suzuki®, Tomokazu Umeyama®

Recently, we developed an acceptor-doner-acceptor (A-D-A) type non-fullerene acceptor
(NFA), TACIC-OR, which contains thienoazacoronene (TAC) unit with alkoxy chains as D
core. Intriguingly, singlet exciton lifetime of TACIC-OR film (1.59 ns) was found to be
significantly longer than that in solution (220 ps). In this study, we synthesized a novel TAC-
based NFA, TACIC-SR, which incorporates thioalkyl groups as the side chains instead of the
alkoxy chains in TACIC-OR, to investigate the effect of side chain modification on the
photophysical and photovoltaic properties of TACICs. The absorption and fluorescence
maxima of the TACIC-SR film were observed at 707 and 780 nm, respectively, showing slight
blue shifts compared to those of the TACIC-OR film (718 and 782 nm, respectively).
Furthermore, the optical bandgaps estimated from the intersections of the absorption and
photoluminescence spectra were 1.70 eV for the TACIC-SR film and 1.66 eV for the TACIC-
OR film.

Keywords : Non fullerene Acceptor, Thienoazacoronene, Thioalkyl; Organic Photovoltaics,
Side Chain Effect
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1) Umeyama, T et al., Chem. Sci. 2020, 1, 3250.
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Solid State Molecular Arrangements and Optical Properties of Naphthoquinone Fused 2,5-
Di(1,3-dithiol-2-ylidene)-1,3-dithiolane-4-thione  Derivatives ('Faculty of Engineering,
2Graduate School of Integrated Science and Technology, Shizuoka University, *SANKEN

Osaka University) OKazumasa Ueda'?, Keisuke Shigeizumi!, Shu Kobayashi®, Tsunayoshi
Takehara®, Takeyuki Suzuki?

Tuning of solid-state colors of redox active molecules is one of the current issues for an
application of functional dyes to the light absorbing system. We have synthesized methyl
phthalate and phthalonitrile fused 2,5-di(1,3-dithiol-2-ylidene)-1,3-dithiolane-4-thione
derivatives and investigated their optical properties. Recently we succeeded in molecular
structure analyses of the naphthoquinone fused derivatives (1a — 1c¢) and examined their
molecular arrangements in solid state and the optical properties. All compounds have a longest
maximum absorption wavelength around 1250 nm in solid state. The normalized absorbance
of 1b around 1250 nm is largest among three derivatives. Single crystal X-ray structure
analyses of 1a, 1b and 1¢ reveal that 1b molecules stack with inversion symmetry but others
stack with translational symmetry.

Keywords : Functional Dyes; Molecular Arrangement; Optical Properties
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Observation of a Novel SOMO-HOMO Inversion Radical Cation with a Highly Strained Cage
Framework ('Grad. Sch. of Eng., Osaka Metro. Univ., *Sch. of Eng., Osaka Metro. Univ,
3SRIMED, Osaka Metro. Univ., *Grad. Sch. of Sci., Osaka Metro. Univ.) OKanata Wada,!
Kento Nakaya,” Takuya Ogaki,"* Yasunori Matsui,'* Toshio Asada,** Hiroshi Ikeda'*

Radicals with the lower SOMO level than the HOMO are called SOMO-HOMO inversion
(SHI) radicals. Most of the reported examples involve heteroatoms or extended n-conjugation
to raise the HOMO and HOMO-1 levels. Therefore, new molecules are needed to gain further
insights into SHI. The rise of the HOMOs level of a molecule can also be achieved by adoption of
a strained framework. In this work, we focused on radical cation C-1"" that can be generated
from a highly strained cage compound C-1. DFT calculations suggested that C-1"" is one of the
SHI radicals. Radical cation C-1"" was generated by photoinduced electron-transfer reaction of
C-1 and detected by laser flash photolysis (A*Buax = 518 nm, 71, = 5.2 ps). Interestingly,
although a constitutional isomer P-1"" showed similar A*Byiax and 71 to C-17, it was not
suggested to be a SHI radical. In the presentation, we will also give details of the results of the
EPR study and the substituent effects on the properties of C-1"".

Keywords : Density Functional Theory Calculation; Strain Energy; Cage Compound; Laser

Flash Photolysis; Photoinduced Electron Transfer
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Electronic-spin structure and physical properties of a helicene-linked dimer of

trioxotriangulene neutral radical (Faculty of Engineering, Aichi Institute of Technology)
(OTsuyoshi Murata, Kaito Takatsuka, Eigo Saji, Kaito Hori, Yasushi Morita

Trioxotriangulene (TOT), a polycyclic organic neutral n-radical, possesses an electronic spin
delocalizing around the Cs; symmetric 25n-system, and is highly stable under air even without
steric protection.” Focusing on multi-stage redox ability and the diversity in the chemical
modification, we explored various unconventional physical properties and functions of TOT
derivatives.” Furthermore, the TOT neutral radical exhibits a strong interaction between
delocalized electronic-spins through n-stacking® and n-bonds®. In this study, we have designed
and synthesized TOT dimers linked through [6]helicene, and the intramolecular spin-spin
interaction of the diradical was elucidated by temperature-variable ESR and electronic spectra.
Keywords : Trioxotriangulene; Neutral radical; Spin-spin Interaction, Helicene
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1) Y. Morita, T. Murata, A. Ueda, T. Takui, et al. Bull. Chem. Soc. Jpn. 2018, 91, 922
2) Y. Morita, T. Murata, A. Ueda, T. Takui, et al. Nat. Mater. 2011, 10, 947; T. Murata, K. Furukawa, Y.
Morita, et al. Commun. Chem. 2019, 2, 46; T. Murata, Y. Morita, et al. Chem. Lett. 2020, 49, 95 i1
3)Y. Ikabata, T. Murata, Y. Morita, H. Nakai, et al. npj Quantum Mater. 2017, 2,27; T. Murata, Y. Morita,
et al. Commun. Chem. 2018, 1, 47.
4) T. Murata, Y. Morita, et. al. ChemPlusChem 2019, 84, 680; T. Murata, Y. Morita, et. al. Chem. Lett.
2024, 53, upae030.
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Synthetic study of singlet diradical with through-space interaction
(Department of Chemistry, Graduate School of Science, Osaka University,) oMasaya
Kishimoto, Tomohiko Nishiuchi, Takashi Kubo

Organic singlet diradical species have unique electronic states due to the interaction between two
unpaired electrons, and their physical properties have attracted significant interests. In previous
studies, singlet diradicals with unpaired electrons interacting through n-bonds have been
primarily synthesized, and their physical properties have been clarified. However, singlet
diradicals with through-space interaction have been rarely synthesized. In this study, we designed
a diradical species 1, utilizing a helicene skeleton, which the spin centers of the fluorenyl radicals
are positioned in a vertical alignment. In this presentation, the synthetic studies of diradical 1 will

be reported.

Keywords - singlet diradical, through-space interaction, fluorenyl radical
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Synthetic study of singlet diradical species for one-dimensional chain
oHaruki Sakai', Takashi Kubo? (ISchool of Science, Osaka University, ’Graduate School of
Science, Osaka University)

When radical species are aligned in one dimension and equally stacked, they form half-filled
bands and can behave like metals. In this study, we tried to synthesize singlet diradical species
1 with two phenalenyl moieties in the molecule and to evaluate their physical properties. We
think that compound 1 will form straight one-dimensional chain due to the interaction of two
phenalenyl moieties and that of fluorine-hydrogen. The expected properties include electrical
conductivity due to the formation of one-dimensional chains and superconductivity due to hole-
doping into a stacked spin ladder structure. We report the crystal structure of 2 and the synthetic
study of compound 1.

Keywords : one dimensional chain, singlet diradical, phenalenyl
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Synthesis of Nitrogen- or Boron-centered Spirobiacridine-based Diradical Species (7okyo
University of Science) OYuki Nagai, Takuya Kanetomo, Masaya Enomoto

Spirobiacridine-based diradicals, in which two acridine skeletons are orthogonal to each other,
exhibit triplet ground state due to their molecular symmetry. Recently, we reported the C-, Si-,
and Ge-centered spirodiradicals.'? In this study, we focused on novel N- or B-centered
spirodiradicals and investigated the relation between the intramolecular spin-spin
distance and the exchange coupling influenced by difference in the atomic radii (N < C
< B). To obtain the N-centered spirodiradical, we have attempted to synthesis through the
phenazine-based structure (Scheme 1). The Cu-catalyzed cross-coupling reaction afforded 5,10-
dihydrophenazine (1) in 22% yield. This compound contains two different protecting groups: p-
methoxybenzyl (PMB) and #-butoxycarbonyl (Boc) groups. Subsequent deprotection with
trifluoroacetic acid (TFA) afforded 3, in which the PMB group was rearranged to the -position.
To suppress this rearrangement, we explored alternative protecting groups, replacing PMB
with benzyl (Bn) and other groups. This presentation will discuss the mechanism of the
rearrangement reaction and the results of substituting different protecting groups.

Keywords : Organic Radical; Molecular Magnetism
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Scheme 1. Synthetic approach of 2.
1) T. Kanetomo et al. Org. Lett. 2019, 21, 3909. 2) S. Ogawa et al. Org. Chem. Front. 2024, 11, 3004.
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Synthetic studies of a Blatter-based triradical with C; symmetric bowl-shaped structure

(‘Graduate School of Engineering, Kyoto University, *FIFC, Kyoto University)
Hayato Takai,' Daiki Shimizu,' Kenji Matsuda'-

Recently, we discovered that through-space conjugating di- and tri-radicals exhibit spin-
state-dependent photophysical properties.!"? In this study, we focus on triquinacene as a
through-space linker unit, and designed triradical 1 shown in Figure la. Compound 1 is
predicted to adopt a Cs-symmetric chiral bowl-shaped structure (Figure 1b). In addition to the
spin-dependent optical properties, we aim to explore the chiroptical properties, supramolecular
assembly, and host-guest chemistry of 1. In this presentation, we will report the synthesis of 1.
Keywords: Triquinacene Triradical, stable radical, Supramolecular assembly, Photophysical
properties

BTHEAZIX N 7T AL A ZEEIC L > CTEMMICHEER LY 7 VR
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N.
>\—_N’ /N_N/>\Ph

Ph 1 Ph

Figure 1. (a) Canonical structure and (b) energy-minimized geometry (UB3LYP/6-311G*) of 1.

[1] D. Shimizu, H. Sotome, H. Miyasaka, K. Matsuda, ACS Cent. Sci. 2024, 10, 890.
[2] T. Aoki, D. Shimizu, K. Matsuda, Angew. Chem. Int. Ed. 2024, 64, €202418655.
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N-Oxidation of N-doped PAHs: Studies on the fluorescence properties and hydrophilicity
(‘Osaka University, “Kyoto University) OSanae Oshima,' Hayato Takahashi,'? Kensuke
Suga,'? Shohei Saito’

Many types of fluorescent molecules soluble in organic solvents have been reported with a
variety of molecular skeletons. However, the fluorescence is often quenched in water or the
fluorescence band becomes broadened, even when water solubility is gained by introducing
hydrophilic substituents to these skeletons. Therefore, the molecular skeletons of practical
water-soluble fluorescent probes, such as thodamine and BODIPY, lack diversity in the primary
backbone structure. In this study, we hypothesized that the key to the molecular design of water-
soluble fluorescent probes would be the delocalization of charge to n-conjugated skeletons. To
verify this hypothesis, we investigated how the charge distribution, molecular orbitals,
fluorescence properties and hydrophilicity are altered by N-oxidation of fluorescent nitrogen-
containing PAHs such as 1,7-diazaperylene.

Keywords: Fluorescence, N-oxidation, Hydrophilicity;, Charge distribution; N-doped PAHs
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1) T. Okamoto, S. Kumagai, et al, Sci. Adv. 2020, 6, eaaz0632.
2)Y. Wu, X. Liu, et al, J. Am. Chem. Soc. 2024, 146, 15977-15985.
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Design and synthesis of cyclic NHC-metal complex for construction of supramolecular

graphene ('Osaka University, *Kyoto University) OKazuki Kawahata,' Hayato Takahashi," 2
Kensuke Suga,"? Shohei Saito'

In recent years, two-dimensional tessellation with macrocyclic molecules has attracted much
attention to form supramolecular nanosheets. In particular, the attempts to obtain a specific
band structure similar to graphene by 2D molecular assembly have been made, but it has not
been achieved. To realize the concept of supramolecular graphene, we designed and attempted
the synthesis of a cyclic NHC-metal complex fused with cyclooctatetraene (COT), which
would form a 2D nanosheet through metal-metal interaction without steric hindrance.

To obtain NHC-metal complexes, a COT-fused 1,3-dibutylbenzimidazole dimer was treated
with a silver salt under aqueous NaOH conditions. Characterization of the products will be
discussed.

Keywords : Macrocyclic molecules; N-Heterocyclic Carbene (NHC); Metal-metal interaction,
Two-dimensional tessellation; Nanosheet
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Synthetic Studies of Novel Cyclic Anthracene Tetramer ('Department of Chemistry, Graduate School of
Science, Nagoya University, *Institute of Chemistry, Academia Sinica, *RIKEN Cluster for Pioneering
Research) OYuri Arachi,! Daiki Imoto,' Akiko Yagi,' Takehisa Maekawa,? Kenichiro Itami®

Mackay crystals, first proposed by Mackay and co-workers in 1991, are periodic three-
dimensional carbon crystals'. Due to their porous and distinct architecture with negative
Gaussian curvature, these crystals are predicted to exhibit remarkable mechanical strength in
addition to unique electronic and magnetic properties. However, the synthesis of Mackay
crystals is still elusive, and even the synthesis of their substructures is yet to be achieved. In
this study, we aimed to synthesize cyclic anthracene tetramers as the key substructures of
Mackay crystals. We found that the desired cyclic tetramer was formed by applying an
appropriately designed anthracene derivative to Ni-mediated homocoupling conditions.
Moreover, it was revealed that the size of cyclic oligomer was strongly related to the bent angle
of monomers. These findings will be significant insights into the synthesis of Mackay crystals.
Keywords : Anthracene; Nanoring, Mackay Crystal
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1) Mackay, A. L.; Terrones, H. Nature 1991, 352, 762.
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Synthesis and Properties of Carbazole-containing Azaborine Derivatives Bearing Donor
Moieties ('Graduate School of Science and Technology, Gunma University, “Department of
Pharmaceutical Sciences, Shujitsu University) Masaki Maeda,! OTakuya Furuichi,? Yosuke
Nakamura,' Koji Yamamoto®

Recently, we synthesized azaborine derivatives containing carbazole and found that the
fluorescence wavelength of the methoxy-substituted one was slightly red-shifted relative to that
of the hydrogen-substituted one. In this study, we have synthesized carbazole azaborine
derivatives bearing more electron-donating carbazole, dihydroacridine, phenothiazine, and
diphenylamine, and the effects of the donor moieties and the substitution position on their
properties were clarified.

Keywords : 1,2-Azaborine; Carbazole; Donor Moieties
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Synthesis and Properties of Furano- and Thieno-Fused Carbazole Azaborine Derivatives

(‘Department of Pharmaceutical Sciences, Shujitsu University) OHiroki Nishiyama,' Koji
Yamamoto'

Recently, we have successfully synthesized carbazole-containing azaborine derivatives
fused with benzene moieties. In this study, a series of carbazole-containing azaborines fused
with furans and thiophenes as well as their n-extended derivatives were synthesized to provide
a deep understanding of the structural effects of the fused ring moiety, the patterns of the ring
fusion, and m-extension, which finely tuned the molecular properties including the solid-state
emission.

Keywords : 1,2-Azaborine; Carbazole; Furan; Thiophene
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SyntheS|s and Properties of Optlcally Active [3.3](3, 9)Carbazo|ophane Based Polymers
(1Osaka—Ky0|ku University, ICR Kyoto Unlver5|ty, *Kindai Unlversny) O Wakana
Mlzuyama Honoka Mlyamoto Mlyukl Masaki®, Kazushlge Horit, KOJI Kubono®, Yuji
Kinose?, Yoshlnobu Tsujii®, Ayaka Maeno?, Yuka Yasuda Hironori Kajl Yoshitane Imal
KeltaTanl

Although poly(N-vinylcarbazole) has been known as a photoconductive polymer, hole
trapping sites exist in this polymer. We have synthesized carbazolophane-based polymers,
which are composed of dimer moiety alone, to develop novel polymers with no trapping site.
In this study, we carried out radical polymerization of [3.3](3,9)carbazolophane-acrylate 3;
(R=H) and obtained P3; (R=H) in good conversion rate. Structure and photophysical
properties of P3; (R=H) will be discussed.

Keywords - Radical Polymerization; Carbazole; Cyclophane; Hole Transport; Circularly
Polarized Luminescence
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Synthesis and Properties of [3.n]Carbazolophane Polymers Having Acrylate Group ('Osaka
Kyoiku University, *Kyoto University, *Kindai University) OYuka Takeda', Koyata Yasuda',
Miyuki Masaki', Kazushige Hori', Koji Kubono', Yuji Kinose®, Yoshinobu Tsujii>, Ayaka
Maeno?, Yuka Yasuda?, Hironori Kaj i?, Yoshitane Imai’, Keita Tani'

Poly(N-vinylcarbazole) has been used as a hole transport material, however, dimer site
such as excimer formation act as hole trapping site. We have proposed carbazolophane-based
polymers, where dimeric structure only exist, are candidate for a novel hole transport material
without trapping sites. Although optically active (S;)-2a was subjected to radical
polymerization at 60°C in anisole, the resulting polymer was racemate P3a. In this study,
radical polymerization of 2a at low temperature (50°C, 40°C, 30°C) is examined. It proceeds
at 30°C in good conversion rate and radical polymerization of optically active 2a is under
way.

Keywords : Radical Polymerization, Carbazole; Cyclophane; Hole Transport ; Circularly
Polarized Luminescence
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Carbazole-linked Pyridinium salts Exhibiting Mechanofluorochromic Properties
(Osaka- Kyoiku University) Kazushige Hori, OShizuku Kitano, Keita Tani

\

Most light-emitting electrochemical cells (LECs), which are simple components
and more flexible than OLEDs, use a mixture of a light-emitting polymer and ionic
liquid in the light-emitting layer. The ionic liquid is often an imidazolium salt due to
its stability.

To develop new LEC materials, we synthesized two carbazoles linked imidazolium
salt and found that this imidazolium salt exhibits white luminescence.

In this study, we synthesized 2,6-dicarbazoryl pyridinium salts and measured their
photophysical  properties. =~ The  pyridinium  salts with PFs  exhibit
mechanofluorochromic properties, showing yellow-green luminescence in the solid
state and red-orange luminescence by grinding.

Keywords : Mechanofluorochromism; Pyridinium salts; Carbazole, LEC
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Synthesis of Ullazine Derivatives via Dehydrative Annulation of Imide (Faculty of Science and
Engineering, Toyo University) OKoki Kasuya, Susumu Oda

Ullazines are nitrogen-containing polycyclic aromatic compounds with 16m electrons, which
have isoelectronic structure of pyrene. They have attracted significant attention as dye-
sensitized solar cells and organic semiconducting materials due to their excellent photophysical
properties based on the strong intramolecular charge transfer properties. Recently, synthesis of
n-extended ullazine such as dibenzoullazine has been intensively studied, which involved 1,3-
dipolar cycloaddition of azomethine ylide, photochemical cyclodehydrochlorination and
palladium-catalyzed double annulation with benzyne precursor. In this study, we have
developed a new synthetic method of n-extended ullazine derivatives through annulation of
easily available imide. By using aluminum chloride, imide precursor underwent annulation to
provide dibenzoullazine in good yield. The details of optimized reaction conditions and the
physical properties of ullazine derivatives will be reported in this presentation.

Keywords : Ullazine, Imide; Annulation
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1) Cebrian, C. J. Mater. Chem. C, 2018, 6, 11943.

2) (a) Ito, S.; Tokimaru, Y.; Nozaki, K. Chem. Commun. 2015, 51,221. (b) Berger, R.; Wagner, M.; Feng,
X.; Miillen, K. Chem. Sci. 2015, 6, 436. (c) Miao, D.; Aumaitre, C.; Morin, J.-F. J. Mater. Chem. C, 2019,
7,3015. (d) Wang, D.; Liu, Y.; Wang, L.; Cheng, H.; Zhang, Y.; Gao, G. Chinese Chemical Letters 2021,
32, 1407.
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Synthesis and Properties of Azapyrene Derivatives with Pyridinium-Phenolate-Type Zwitterionic
Structures (Graduate School of Science, Osaka Metropolitan University) O Yuto Nishihata,
Yoshimitsu Tachi, Masatoshi Kozaki

Pyridinium-Phenolate-Type zwitterions are sensitive to changes in the external environment and
undergo dramatic changes in their photophysical properties. Research has focused on derivatives
with large dihedral angles between the pyridine and benzene rings. On the other hand, derivatives
with a small dihedral angle are expected to exhibit different properties from those of conventional
compounds, as the quinoid structure is expected to contribute to the molecular properties. In this
study, compound 1 with this zwitterionic structure in the 2-azapyrene skeleton was synthesized
and its properties were evaluated. The 7-hydroxy-2-azapyrene derivative 2 was first synthesized
by a reported method. After quaternization of the pyridine nitrogen atom of 2, the resulting
compound was quantitatively converted to 1 by treatment with base. Compound 1 showed
absorption at a maximum wavelength of 330 nm in MeOH. On the other hand, a CH,Cl; solution
of 1 showed absorption at a maximum wavelength of 340 nm, indicating negative
solvatochromism. When the MeOH solution of 1 was excited at 300 nm, fluorescence with a
maximum wavelength of 420 nm was observed. Fluorescence with a maximum wavelength of
410 nm was observed when a CH,Cl; solution was used for the measurement.

Keywords : azapyrene, zwitterionic compound, solvatochromism, pyridine, fluorescent
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1) R. Molenda, S. Boldt, A. Villinger, P. Ehlers, P. Langer, J. Org. Chem. 2020, 85, 12823-12842.
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Solution-Compatible Synthesis of a Nona-Cycle Buckybowl (Department of Materials
Chemistry, Graduate School of Ryukoku University)

Naruhiro Yoshida, OTakumi Ikenaga, and Tetsuo Iwasawa

Ceso-fragmentary bowl-shaped molecules, commonly referred to as “buckybowls”, are
provocative compounds, and their inviting functions based on the non-planar t-conjugation are
expected. Yet, achieving synthesis of some kinds of the curved structure remains challenging.
Herein we report skeletal construction of a nona-cyclic buckybowl that is synthetically
unachievable heretofore, namely, 3,10-dihydroindeno[7,1,2-pgr]-as-indaceno[3,2,1,8,7-
defghi]chrysene. The key to success was solution-compatible process in which a multiple
substituted dibenzo[g,p]chrysene is amenable to threefold formation of five-membered rings at
its periphery. The resulting scheme here, coupled with the gently curved scaffold, offers a new
insight into the solution phase synthesis of curved and twisted polyarenes.

Keywords : Buckybowl; Dibenzo[g,p]chrysene; Nona-Cycle; Five-Membered ring
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1) N. Yoshida, T. Imai, T. Amaya, Y. Yamaoka, T. Iwasawa, Eur. J. Org. Chem. 2024, 27, €¢202400881
“Construction of Multiple Five-Membered Rings in Dibenzo[g,p]chrysene Core for the Synthesis of a
Nona-Cycle Buckybow!” Doi: 10.1002/¢j0c202400881.
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Synthesis of a cardo-typed bisphenol fused with a dibenzo[g,p]chrysene
(Department of Materials Chemistry, Graduate School of Ryukoku University)
Toko Yura, Olkuma Okada, and Tetsuo Iwasawa

Described herein is synthesis of a new cardo-typed bis-phenol, in which we expect to
develop a significant monomer showing high refractive index. The synthetic pathways to the
bis-phenol can be divided into three stages: firstly, a dibenzo[g,p]chrysene core that has one
ester group at the bay was prepared through solvent-alone-driven cross-coupling between two
different fluorenones. Then, the intramolecular Friedel-Crafts acylation to make a
cyclopentanone moiety at the bay region of the dibenzo[g,p]chrysene was carried out, and the
hepta-cyclic ketone was formed. Finally, twofold arylation reaction at the resulting ketone was
conducted, successfully yielding the dibenzo[g,p]chrysene-linked bis-phenol. Crystallographic
analysis revealed that a cardo-typed bisphenol fluorene was definitely fused with a skeletal
dibenzo[g,p]chrysene.

Keywords : Cardo structure; Bisphenol; Dibenzo[g,p]chrysene; Refractive index, Fused rings
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Figure 1. Retrosynthetic analysis of a new cardo-typed bisphenol monomer fused with a

dibenzo[g,p]chrysene, namely 4,4'-(4H-benzo[plindeno[7,1,2-ghilchrysene-4,4-diyl)diphenol.

1) N. Yoshida, R. Akasaka, Y. Yamaoka, T. Yashima, Y. Tokunaga, T. Iwasawa, Tetrahedron 2023, 143,
1335449. “Cross-Dimerization of Fluorenones for Synthesis of Dibenzo[g,p]chrysenes” Doi:
10.1016/j.tet.2023.13
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Synthesis of a cardo-typed bisphenol fused with a dibenzo[g,p]chrysene
(Department of Materials Chemistry, Graduate School of Ryukoku University)
Rion Noda, OYuki Ueda, and Tetsuo Iwasawa

A three-step synthesis of hexa-cycle fused-ring wherein two phenanthroline frameworks are
pseudo-merged, namely [1,10]phenanthrolino[5,6-f][1,10]phenanthroline, was investigated.
From a retro-synthetic point of view, the commercially available 4,5-diaza-9-fluorenone was
used as a starting material: we expected that homo-dimerization of the fluorenone might afford
the corresponding spiroketone, and the following reduction and acid-mediated migration could
yield the target six-ring fused-heterocycle. In real synthetic approach, unlike prior dimerization
of hydrocarbon fluorenones, the labile intermediate of the corresponding penta-oxy-
phosphorane was isolated. The phosphorane sparingly underwent the desired rearrangement,
yielding the spiroketone.

Keywords : Polyaromatic heterocycles; Dibenzo[g,p]chrysene; Fluorenone; Homo-
dimerization, Tetradentate nitrogen ligand
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Figure 1. Retrosynthetic approach to an artificial tetradentate nitrogen ligand, namely
[1,10]phenanthrolino[5,6-f][1,10]phenanthroline, in which commercially available 4,5-diaza-9-
fluorenone might work as a significant starting material.

1) Y. Fujii, Y. Taguchi, S. Tokai, Y. Matsumoto, N. Yoshida, T. Iwasawa, Tetrahedron 2021, 95, 132353.
“Relevant Analysis to the Productivity in Selective Synthesis of Dibenzo[g,p]chrysene Derivatives” Doi:
10.1016/j.tet.2021.132353
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Synthesis of Pyridine-Fused Pentalenes Using Bicyclo[3.3.0]octane-1,4-dione as a Key

Intermediate ('Graduate School of Engineering, Kyoto University, *WPI-iCeMS, Kyoto
University) OHiroki Shibatani,' Ryosuke Isogai,' Aiko Fukazawa®

The degree of antiaromaticity of heteroarene-fused pentalenes is significantly affected by
the type and position of the fused rings. While the effect of five-membered-ring heteroarenes
like thiophene on antiaromatic character of pentalenes have been studied, that of 6-membered
heteroarenes remain unexplored due to synthetic challenges. We aimed to synthesize pyridine-
fused pentalenes using the corresponding saturated bicyclic compound as a key precursor.
Pyridine-containing tetracyclic precursor 3 was synthesized in two steps from 1. During the
investigation of the elimination reaction of 3 to synthesize pyridine-fused pentalene, amino-
substituted pentalene derivative 4 was unexpectedly obtained. X-ray crystallography revealed
a predominant contribution from a zwitterionic resonance structure 4’. The effects of the amino
group and the fused pyridine rings on the antiaromatic character will also be discussed.
Keywords : conjugation, nitrogen-containing compound, antiaromaticity, pentalene; pyridine
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The Synthesis and Properties of an ADA'DA-Type n-Electron System with a Cross-Conjugated
v-Thiolactone as the Electron-Accepting Unit.

(‘Graduate School of Engineering, Kyoto University, “WPI-iCeMS, Kyoto University) O Yuto
Shimonohara,' Takumi Shiokawa,' Aiko Fukazawa’

Non-fullerene acceptors (NFA) are crucial for enhancing the performance of organic
photovoltaics. While research on ADA'DA-type n-electron systems with electron acceptors (A)
and donors (D) has gained significant attention, current studies are largely limited to Y6 and its
terminal acceptor units are limited to an indanone substructure, highlighting the need to explore
a broader chemical space for superior NFAs. In this study, we investigated cross-conjugated y-
thiolactone (S-Pechmann dye), which exhibits strong electron-accepting character comparable
to the indanone moiety while enabling strong m-stacking interactions. Building on these
characteristics, we synthesized a novel ADA'DA-type m-conjugated compound, Y6-SP,
featuring cross-conjugated y-thiolactone at both ends. This presentation will highlight the
properties of Y6-SP and its potential as an NFA in organic photovoltaics.

Keywords = organic photovoltaics;, non-fullerene acceptor, thiolactone; w-conjugated
compound; electron acceptor
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[1T1Y. Zou et al. Joule 2019, 3, 1140. [2] (a) A. Fukazawa et al. Chem. Commun. 2013, 49, 7117. (b) A.
Fukazawa, 1. Osaka et al. Chem. Mater. 2021, 33, 8183.

© The Chemical Society of Japan - [PB]-1pm-33 -



[PB]-1pm-34 AL B10555E2 (2025)

T4 UEBRIRRILT 1) VHERD & R
CURBET) OAA ERHE - Wk RiA

Investigation in the synthesis of a butadiyne-linked cyclic porphyrin tetramer (Graduate School
of Engineering, Kyushu University) OKotaro Kimoto and Soji Shimizu

Cyclic porphyrin oligomers have attracted much attention because of their unique optical
properties, extended 7 conjugations, aromaticity, and molecular recognition behaviors, which
can be practically applied to investigating molecular devices and artificial photosynthesis.
Recently, butadiyne-linked cyclic pentamer and larger oligomers have been successfully
synthesized based on the rationally designed template method.! However, the synthetic method
for smaller oligomers has not yet been established because of the absence of suitable templates.
Very recently, our group successfully synthesized butadiyne-linked cyclic BODIPY tetramer
via a platinum complex. In this study, we attempted to synthesize butadiyne-linked cyclic
porphyrin tetramer (4) by following the same methodology. The cyclic tetramerization of
dialkynylporphyrinato zinc (1) was carried out as shown in Scheme 1; a stepwise synthesis of
platinum complexes (2 and 3) and demetallation. In this presentation, we will report on the
progress in synthesizing 4.

Keywords : Porphyrin; Cyclic oligomer; Butadiyne-linkage
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Scheme 1. Synthetic strategy of cyclic porphyrin tetramer 4.

1) P Liu, Y. Hisamune, M. D. Peeks, B. Odell, J. Q. Gong, L. M. Herz, H. L. Anderson, Angew. Chem.
Int. Ed. 2016, 55, 8358.
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Investigation of Synthesis of Fish-Shaped Molecules for the Observation of Translational
Motions (Graduate School of Science and engineering, Saitama University) OTsubasa Miura,
Shunsuke Furukawa

The forward motions in molecular machines have been achieved by precise control of the
molecular geometries and their structural changes. The representative examples are molecular
nanocars that mimics the structure and function of cars.' The movement of these molecules is
classified into wheel-type motions, which is driven by the rotational motions of atomic groups
corresponding to the wheels and the interactions with a metal substrate. However, artificial
molecular machines that mimic various types of motion, such as wave motions, meandering
motions and peristaltic motions in nature, have been unexplored. In this study, we designed 1,
that mimics fish swimming (wave motions of the bodies). The tail of 1 is composed of a
trithiasumanene skeleton, which is a bowl-shaped m-conjugated unit, the inversion of the n-
skeleton would trigger the wave motions of the body, resulting in translational motions. Here
we discuss the synthesis of 1 by condensation reactions of orthoquinone derivatives 22 with
various aromatic diamines. We will investigate the molecular motions using single molecule

fluorescence spectroscopy and discuss the anisotropy of the molecular motions.
Keywords : Molecular Translational Motions; Bowl-Shaped m-Conjugated Molecules,
Biomimetics; Fish-Shaped Molecules; Single-Molecule Fluorescence
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1) Kudernac, T.; Ruangsupapichat, N.; Parschau, M.; Macia, B.; Katsonis, N.; Harutyunyan,
S. R.; Ernst, K.-H.; Feringa, B. L. Nature. 2011, 479, 208-211.

2) Sun, Y.; Li, X.; Sun, C.; Shen, H.; Hou, X.; Lin, D.; Zhang, H.-L.; Di, C.; Zhu, D.; Shao,
X. Angew. Chem. Int. Ed. 2017, 56, 13470-13474.
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Creation of Fish-Shaped Fused Phosphines for Real-time Imaging of Single Molecules
(Graduate School of Science and Engineering, Saitama University) OTaiki Kano, Takeyuki
Maruyama, Masaichi Saito, Shunsuke Furukawa

The atomic-resolution single-molecule real-time electron microscopy (SMART-EM)
imaging method features high spatial and temporal resolutions, enabling observation of single-
molecule dynamics.! Conventional observations of organic molecules with SMART-EM
mainly targeted molecules which have a unit with high structural symmetry, such as fullerene
derivatives,”> however, the structural requirements of molecules to obtain clear molecular
images remain unclear. In this study, we designed and synthesized fish-shaped fused phosphine
F-1 possessing an asymmetric and rigid molecular skeleton for identification of molecular
arrangement. The SMART-EM observations of F-1 provided images corresponding to the
molecular shape of F-1. To identify the obtained molecular image, we synthesized reference
compound GF-1 containing a gold atom as a heavy atom. We will discuss the assignment of
the atomic configuration and dynamic behavior of the molecules by the SMART-EM
observations.

Keywords: Single-molecule Dynamics; Transmission Electron Microscope;
Carbon Nanotubes; Fused Phosphines,; Fish-shaped Molecules
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1) Eiichi Nakamura. Acc. Chem. Res. 2017, 50, 1281-1292.
2) Harano,K.; Takenaga, S.; Okada, S.; Niimi, Y.; Yoshikai, N.; Isobe, H.; Suenaga, K.;
Kataura, H.; Koshino, M.; Nakamura, E. J. Am. Chem. Soc. 2014, 136, 466-473.
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Environment-responsive circularly polarized luminescence properties of pyrene-modified a-
cyclodextrins and the elucidation of the response mechanism (Graduate School of Engineering,
Osaka University) OTomohiro Sakatani, Hajime Shigemitsu, Kentaro Takaji, Toshiyuki Kida

Circularly polarized luminescence (CPL) is expected to have a wide variety of applications,
such as 3D displays and biosensing. CPL materials which are responsive to external
environment and stimuli have been actively investigated. However, remarkable CPL changes
to external stimuli are still rare. In this study, we found that pyrene-modified a-cyclodextrins
(Py-CyD-OH) exhibited significant CPL properties in response to environment such as solvent
polarity and temperature. The substituent effects on CPL profiles of CyDs and the CPL
inversion mechanism will be discussed.

Keywords : Circularly Polarized Luminescence; Cyclodextrin, Pyrene; Environmental
Responsiveness
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1) H. Shigemitsu, K. Kawakami, Y. Nagata, R. Kajiwara, S. Yamada, T. Mori, T. Kida, Angew. Chem.

Int. Ed., 2022, 61, €202114700.
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Synthesis of double-stranded molecular wires using n-r interactions ('Graduate School of
Engineering, Kyoto University) OHiroki Ishiguro,! Kazunori Sugiyasu,’

Insulated molecular wires have attracted much attention due to their unique structure-
property relationships. Previously, our group has reported a self-threading polythiophene
whose conjugated molecular wire is sheathed within its own cyclic side chains. Suppression of
the hole hopping between the main chains permitted to evaluate the hole mobility along the
single isolated polythiophene chain. In this work, we designed polymers in which one of the
surfaces of the conjugated backbone is insulated. We envisioned that through the n-r stacking
of the polymer forms double-stranded molecular wires. We investigated the formation of
double-stranded structure by UV-vis absorption spectroscopic method in mixed solvents of
good and poor solvents in different ratios. We also report the difference of properties depending
on the topology of the side chain.

Keywords : Conjugated polymer, n-r interactions;, Molecular electronics
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1) Sugiyasu, Y. Honsho, R. M. Harrison, A. Sato, T. Yasuda, S. Seki, M. Takeuchi, J. Am. Chem.
Soc. 2010, 132, 14754.
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Macrocycle Synthesis Using Silicon-Oxygen Bond Formation between Fused Aromatic Diols
and Dichlorosilanes ('Faculty of Science and Engineering, Chuo University, *Faculty of
Molecular Chemistry and Engineering, Kyoto Institute of Technology University) ONatsuki
Shibama,! Wakana Sekiguchi,' Yuuki Kazama,' Youichi Ishii,! Takahiro Iwamoto?

This laboratory has recently developed a highly efficient synthetic method for macrocycles
with silyl ether moieties by utilizing multiple Si—-O bond formation between diols and
dichlorosilanes. This reaction is remarkably rapid and effective even under high concentration,
representing features that are unprecedented in the field of macrocyclization chemistry. In order
to expand the scope of the macrocyclization reaction, we here examined use of diols with fused
aromatic ring structures such as naphthalene and anthracene. As a result, macrocycles
consisting of several naphthalenediols and 2,6-anthracenediol as linkers have successfully been
synthesized with high efficiency. Furthermore, the macrocycle bearing the anthracene linker
was found to undergo [2+4]cycloaddition with TCNE.

Keywords : Macrocycle; Fused Aromatic Compound, Silyl Ether
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Synthesis and Reactivity of Macrocycles with Silyl Ethers and Diarylacetylenes Units (!
Faculty of Science and Engineering, Chuo University, *Faculty of Molecular Chemistry and

Engineering, Kyoto Institute of Technology) OYuuki Kazama,! Wakana Sekiguchi,' Natsuki
Shibama,' Youichi Ishii,! Takahiro Iwamoto?.

This laboratory has developed a highly efficient macrocyclization by utilizing multiple Si—O
bond formation between diols and dichlorosilanes. This method enables exclusive formation
of macrocyclic compounds consisting of silyl ether units and aromatic linkers.

To expand the scope of the macrocyclization reaction, we here examined syntheses of
macrocyclic compounds with diphenylacetylene linkers. Following the previous synthetic
method, we have succeeded in synthesizing the desired products in high efficiency. The
reaction of this macrocycle (R = i-Pr) with 4 eq of [CpRu(dppe)] (BArfs) gave the
tetrakis(vinylidene) complex quantitatively, which was identified by *C{'H} NMR showing a
signal characteristic of the vinylidene Cq atom (8 352.5, t, 2Jpc = 15.1 Hz). Other derivatizations
will also be reported.

Keywords : Macrocycle, Silyl Ether; Alkyne; Vinylidene
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Synthesis of Macrocycles with Silyl Ethers and Diverse Perfluoroaromatic Linkers (' Faculty
of Science and Engineering, Chuo University, *Faculty of Molecular Chemistry and
Engineering, Kyoto Institute of Technology) O Wakana Sekiguchi,! Natsuki Shibama,'
Takahiro Iwamoto,’ Youichi Ishii'

Our group has successfully developed a rapid and nearly quantitative macrocyclization of
dichlorosilanes and aromatic diols to give the tetramer by utilizing the multiple Si-O bond
formation. The developed reaction is remarkably rapid and effective even under high
concentration, representing features that are unprecedented in the field of macrocyclization
chemistry.

In this study, we expand the scope of the developed synthetic method to the synthesis of
macrocyclic molecules with perfluoroaromatic linkers. Following the previous synthetic
method, we have succeeded in synthesizing the desired products in high efficiency.

Keywords : Macrocycle
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Synthesis of a Novel Nanocage aimed at Formation of Supramolecular Structures with
Multilayered Spaces ('School of Engineering, Osaka University, *Graduate School of
Engineering, Osaka University) OHinata Komori,' Shotaro Nakamura,'? Norimitsu Tohnai'*

Supramolecular structures are assemblies of small molecules that form spontaneously
through interactions. Traditional approaches to designing these structures have focused on
single space by self-assembly of readily available molecular components. In this study, we tried
to introduce cage molecules as a building block for supramolecular structures and aimed to
generate the supramolecular structures, which have multilayered spaces and show sequential
multiple functions per one structure.

For the synthesis of nanocages, we adopted the route of building nanocage molecules by
introducing a linker into triptycene via coupling reaction for their structural diversity. In the
presentation, the detailed investigation for the method of nanocage synthesis will be reported.
Keywords : Cage molecule; Triptycene; Three dimensional molecule
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Figure 1. Multilayered spaces Figure 2. Synthesis of nanocage
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Synthesis of cyclo[8]pyrrole—squarate (' Faculty of Science, *Graduate School of Science and
Engineering, *Advanced Research Support Center (ADRES), Ehime University) O Haruya
Murakami,! Hiroki Matsumoto,? Shigeki Mori,*> Hidemitsu Uno,> Masayoshi Takase,’ Tetsuo
Okujima?

Cyclo[n]pyrroles belong to a family of ring-expanded porphyrins (n = 4, 6—10). Pyrrole
subunits are directly connected through o,a’- or a,’-positions. Cyclo[8]pyrroles are selectively
synthesized in good yields via an oxidative coupling of 2,2’-bipyrrole using template dianion
SO4>" .l Recently, we have reported anion exchange of cyclo[8]pyrrole—sulfate. 3! Herein, we
report synthesis of cyclo[8]pyrrole—squarate, and its structural and optical properties.

Cyclo[8]pyrrole—squarate 2 was obtained by anion exchange from cyclo[8]pyrrole—sulfate 1
which was prepared according to a literature procedure. Single crystal X-ray diffraction
analysis of 2 revealed that it exhibited an unusual columnar packing.

Keywords : Ring-Expanded Porphyrin; Cyclofn]pyrrole; Squarate; Anion Exchange

RILEARL 7 0 V> O—FTHLH Y7 anlt e —E, n @O —/VI3 meso IR
RICL DB EN STEERS LIoBEE o, R TH v 7 m 81w —/LiL, it
AF v EHFHNE LT 7 L— MARRIZE D BRI DEIEE T & L TREH
N5z ENREINTWAIN, —J5 o7 =4 MR OWREFII D IR 2T
AW TIX, 727 T U Ul AZ G L, £OME &L H] B LT,

2,20-v v r— VORI 7Y T ROGIC L0 REEE 1 25k LT, Wilg A A4
PWREICI VML, A2 7V UBA A NIRRT HZ EICEY 2 2472 (Scheme
1), HfEM X Mg Et Et Et Et
ERRHT ORGSR R

L NS NN NGV 2. Ba Oty aq

> 3—\, :/7% <1: 5 - 3. Squaric acid _

EzxH B nIT L CeHch

2o 2 DR, Hiih

ISR IC K D1

EHRE, BLO 1 )
ill/: ,_%L.q%‘:ll\i a,— SNT Scheme 1. Anion exchange of cyclo[8]pyrrole 1

WET 5,

[1] D. Seidel, V. Lynch, J. L. Sessler, Angew. Chem. Int. Ed. 2002, 41, 1422-1425.

[2] T. Okujima, H. Matsumoto, S. Mori, T. Nakae, M. Takase, H. Uno, Tetrahedron Lett. 2016, 57,
3160-3162.

[3] H. Matsumoto, N. Matsumoto, S. Mori, 1. Hisaki, T. Nakae, M. Takase, H. Uno, T. Okujima, J.
Porphyrins Phthalocyanines 2023, 27, 1126-1130.
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Synthesis of Molecular Tweezers with BCOD Skeleton and Investigation of Inclusion Behavior
with Fullerenes (!Faculty of Science, Ehime University, *Advanced Research Support Center,
Ehime University, *Graduate School of Science and Engineering, Ehime University) OTaizan
Dan,' Shigeki Mori,> Ryosuke Takehana,' Tetsuo Okujima,’ Masayoshi Takase,® Hidemitsu
Uno*

Molecular recognition is a property of recognizing specific molecule(s) through non-
covalent interaction(s). The ability of molecular recognition is enhanced by the effective
interaction between host and guest molecules. Therefore, it is important to construct a host
molecule that matches the shape of the target guest molecule. With the recognition and
separation of carbon nanotubes in mind, we are conducting research to develop acyclic
tweezers-type host molecules. In our previous study, a tweezers-type molecule with two
bicyclo[2.2.1]hepta-2,5-diene skeletons was synthesized and evaluated its inclusion ability
with fullerenes Cgo and Cro. To investigate the effect of the difference in the dihedral angles
formed by bicyclic skeletons on inclusion behavior, a tweezers-type molecule with two
bicyclo[2.2.2]octa-2,5-diene (BCOD) skeletons was prepared. In this poster, the synthesis and
the inclusion ability of the tweezers with BCOD skeletons will be shown.

Keywords - Molecular Tweezers, Bicyclic Skeleton; Host-guest Chemistry
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Scheme 1 Synthesis of tweezers-type molecule
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Investigation of Enhanced Membrane Permeability through the Development of Flower-
Shaped Boron Clusters('Faculty of Textile Science and Technology, Shinshu University,
2Research Initiative for Supra-Materials) OSota Iwashita,' Mutsumi Kimura,'? Yu Kitazawa®

Halogenated dodecaborate [B12Bri»]* is a dianionic boron cluster known for its ability to
directly permeate cell membranes with low cellular toxicity while carrying various cargos.
However, the size of cargos that a single boron cluster can transport is limited. To address this
issue, we designed and synthesized "flower-shaped boron clusters" that connect a central boron
cluster to five additional boron clusters, allowing the transport of larger cargos into cells. This
study focuses on the synthesis of these clusters and an evaluation of their membrane
permeability.
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w15,
B12
- A R (54
, ,—|@ Z R (54eq) o —60 _Ie
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» R //4 N—R
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[CB44H{1COOH]~ e B-Br
1 3 2

1) Barba-Bon, et al. Nature 2022, 603, 637—642.
2) Shen, Y. et al. Chem. Sci. 2019, 10, 4177—4184.
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Synthesis and Supramolecular Aggregates of Host-guest Conjugates Linked by Hydrophilic
Spacers (' Graduate School of Engineering, Fukuoka University) oHaruto Kawachi,' Takaaki
Miyazaki,' Osamu Hayashida'

As an amphiphilic host-guest conjugate, we designed and synthesized Boc-O8 which is
constructed with a tetraaza[6.1.6.1]paracyclophane having Boc-B-alanine side chains and a
pyrene as a hydrophobic guest linked by a hydrophilic ethyleneoxy chain. Dynamic light
scattering (DLS) measurements revealed that Boc-O8 formed aggregates with particle sizes of
several hundred nm in water. In addition, the fluorescence spectrum of the aqueous dispersion
of Boc-O8 showed a characteristic pyrene excimer, suggesting that the pyrene groups are in
close proximity to each other in the aggregate. Furthermore, when hydrochloric acid was added
to the aqueous dispersion, the fluorescence intensity of the pyrene excimer decreased, and DLS
measurements also confirmed the disappearance of the aggregates. These results suggest that
the Boc groups of Boc-O8 were removed by the addition of hydrochloric acid to give water-
soluble N-O8.

Keywords : Host-guest Conjugate,; Cyclophane; Molecular Aggregate; DLS

vonaTZy s EBKMES A NOMEY) U —THEELIERA N A MY ol —
~ (HGCs) I%., IBEICIG UTH QABERE S F2 B R E IR T 5, ABFETIL, M
BUEMED HGC & LT, BoeB-7 7=MSHEZHT 57 N7 7% [6.1.6.1] NT> 7
077U lBKMESARNELTCOE LU EZHAMEODF L AT L
Boc-08 % /7> fxsl L. &k L7z, BEAEHEELHIE (DLS)L V. /KHIZFVT Boc-
O8 TR 200nm DA (BHE) BREEEKT 52 & bho7, £7-. Boc-O8
DRI DHIEAR T MARIE T, FFERE L X v —2 R L2 &b,
SARFTIEIBoc-08 DEL VAL ) LNITHEL TWD Z EAVRR I T, & 51T,
Boc-08 DRREIZIC IN AR LT & Z A, B LT U~ —DH EiRE N s
L.DLS JIZEN B bR E 2R B ROWE R R S iz, RN - T Boc-O8 @
Boc HENFREINTAKIEMED N-O8 NWAELELDEEZ NS, S HIT, BAKED
TFLUAFXFVEHEDERD HGCs DAL, 8 LUEN L OB ZEE PRI AL
DGR EIN RIET Y v — DOV T HHET S,

OO \\\\o COOO Boc-08 : T\,ﬂ\g,o\g
_N o} N-O8 : NH,*
R \N\ () linker : \4/\0)’\)‘\“,(\/0}\ \c[)r\/
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Synthesis and Molecular Recognition of Water-soluble Cyclophane Pentamers Based on
Tetraaza[2.2.1.2.2.1]paracyclophane ('Graduate School of Science, Fukuoka University)
(OHayato Saruwatari,' Takaaki Miyazaki,' Osamu Hayashida'

Water-soluble cyclophane based on tetraaza[2.2.1.2.2.1]paracyclophane (CPX2) is a host
molecule that can bind a hydrophobic guest molecule in its intramolecular cavity. Herein, we
developed a cyclophane pentamer in which multiple CPX2 skeletons are linked in a divergent
manner, in order to enhance the guest-binding and molecular recognition ability. Specifically,
we synthesized a cationic cyclophane pentamer (5N) by introducing hydrophilic side chains
with an ammonium group on the macrocyclic skeleton. We investigated the guest binding
behavior and molecular recognition abilities of SN for guest molecules such as indocyanine
green and perylene-3,9-dicarboxylic acid, which have relatively large molecular sizes. We
performed fluorescence and absorption titration experiments to evaluate the host-guest binding
constants. The results revealed that SN bound these guest molecules more strongly than 1N.
Keywords : Water-soluble Host; Cyclophane; Molecular Recognition; Fluorescent Property

T hZTH[2.2.1.2.2.1]37 7 a7 7 (CPX2) IXHIE CHEGIIZ K X 72401
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Ny Th b, AFETIE, 7 A MIERESS TR8ikie0E e 5m L2 HIEL T, 8
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TR LEERETDBUKMEMBEEZEAN L DT A M7 a7 7 2 5 BIR(5N)
EE LTz, A AN R E 724 R 7 =27 —> (ICG) oY L
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Determination of the Absolute Configurations of Chiral Primary Amines by Oxyindole-Type Chiral
Derivatizing Agents ('Department of Chemistry and *Research Center for Materials with
Integrated Properties, Toho University, *Department of Chemistry, Education Center, Chiba
Institute of Technology) oHaruki Kumagai,' Ryosuke Kimura,'! Mari Ikeda,® Yoichi Habata,'?
Shirai Tomohiko,' Shunsuke Kuwahara'?

A convenient method for determining the absolute configuration of
chiral amines is to use a chiral derivatizing agent (CDA)Y. Recently we
reported the synthesis of new oxyindole derivatives (R)-, (S)-1 and the
determination of the absolute configuration of aliphatic chiral primary
amines. In this study, (R)-, (S)-1 was applied to chiral primary amines,
amino alcohols, and amino acid esters. Chiral primary amines and amino
alcohols reacted with (R)- and (S)-1 in THF in the presence of potassium
carbonate in 1 hour at room temperature. On the other hand, the amino acid ester (S)-2 reacted
slowly with (R)- and (S)-1 at room temperature, but when the temperature was raised to 50°C,
the reaction was completed in about 3 hours, and the conjugates (R,S)-3 and (S,S)-3 were
quantitatively obtained. We also report the determination of the absolute configurations of (S)-
2 by the differences in the chemical shifts (A5®®) of (R,S)-3 and (S,S)-3 in '"H NMR spectra.

Keywords : Chiral derivatizing agent; Determination of the absolute configuration, Chiral
primary amine, Oxindole

FINT I OFERAMESBLE OREEE LT, BRI Z W2 5ER &
DD R AL, B A o R FERR)-, (S)-1 ZER L, TRR* 70T

2 UORERIELE A E LT Z AR L2, AER)-, (S)-1 LXT AT T a—
N, TR B AT VAR RIE ) T A
fAE T THF P CIRA L, Flix OB
2T BIRET I VBRI TV (RI, K,CO;

2 JLIE(R)-, (S)-1 & IR T 1 B THF. 50 L
TS LTe. —F, 72 B A7 (S)- o (R.S)-3 (y. quant.)
2 1Z(R)-, (S)-1 &= T CIERUGRED _ it Sil_ 50
STB8, SOCIZHR L7 b = 5 3 B .
r“@imﬁf* L, aif*mR,S) 3,(S.9)- Y 5_ '\'

ERAIZE-. 'HNMR 1281 %
(R,S)-s, (5,9)-3 DIbFy 7 b= (AéRS)
I K DBl E R EIC DN T T 5.
1) Kiriegelstein, M.; Profous, D.; Lycka, A.; Travnicek, Z.; Pfibylka, A.; Volna, T.; Benicka, S.; Cankar,
P.J. Org. Chem. 2019, 84, 11911-11921.

(S,5)-3 (y. quant.)
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Effect of the linked amines on the chirality inversion of m-quaterphenyl derivatives

(\Department of Chemistry and *Research Center for Materials with Integrated Properties,

Toho University, *Department of Chemistry, Education Center, Chiba Institute of Technology)

OYuuka Gotoh,! Yoshino Kaneko,! Yuka Takeuchi,! Mari Ikeda,® Yoichi Habata,'* Tomohiko

Shirai,' Shunsuke Kuwahara'-?

Recently, research on controlling the chirality of molecules using external stimuli, such as
light and heat, has attracted attention. We have previously reported a quaterphenyl derivative
(1) to determine the absolute configurations of acyclic primary amines!!. We also reported that
(1R,2R)-2a, a linkage of 1 and (1R,2R)-1-amino-2-indanol, shows P twist at 323 K and M twist
at 263 K in a mixed solvent of 1,1,1,3-tetrachloropropane and 1-propanol, and that the torsional
inversion between biphenyl chromophores is controlled by temperature. To clarify the
mechanism of the chirality inversion, we synthesized the derivatives (2b—2d) with different
substituents of amines. By VI-CD spectra of 2b—2d, the chirality inversion was not observed
even when the temperature was changed. The details of the mechanism of the chirality
inversion will be reported.

Keywords : chirality inversion,; chiral amine; CD spectrum; m-quarterphenyl derivative

IR, R
72@ E D) 571* %B *IJ MeO. iz MeO. MeO.
Wio 10T OO B o OO ¢

" SN
DxT7 VT 4 s o @ e » — |© m N
— % HET 2 Y oo J %‘_ ® %
ﬁ%ﬁiﬁé/\/ﬁz MeO MeO 'V'eo
TN TS, 1 e e

at high temperature at low temperature
K ltonE p
TIEF TV 1T I v O ELERE A DR m-7 +— % — 7 = =)ViFEK 1 2
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2, EROLHIRXT VT 0 — KRk =

5 72 Mot ZOh bﬂ@}iiﬁé@] 0)1%%1‘% (1R2R)-2b  (S)-2c  (1R,2R)-2d
WZOWTHETLHTETHD.

1) Kuwahara, S.; Nakamura, M.; Yamaguchi, A.; Ikeda, M.; Habata, Y. Org. Lett. 2013, 15, 5738-5741.
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Synthesis of Tetraphenylethylene Derivatives for Determining the Absolute Configurations of
Chiral Amines ('Department of Chemistry and *Research Center for Materials with Integrated
Properties, Toho University, *Department of Chemistry, Education Center, Chiba Institute of
Technology) OShinon Furuya,' Shunya Machida,' Yudai Araki,' Mari Ikeda,’ Yoichi Habata, '
Tomohiko Shirai,' Shunsuke Kuwahara'*

Chiral amines are important in the fields of pharmaceuticals, foods, fragrances, and
functional materials, and accurate, rapid, and simple methods for determining their absolute
configuration and optical purity are desired. Recently, we have reported a tetraphenylethylene
(TPE) derivative (1a). The linkage (2a) formed by reacting the two formyl groups of 1a with a
chiral amine exhibits a characteristic CD spectrum, and the absolute configuration of the amine
can be determined. However, the enantiomeric excess (%ee) of the amines was difficult to
determine because of the different reactivities of S- and R-amines towards 1:1 adduct of 1a and
amines.

Here, we will report a synthesis of TPE derivative (1b) with one formyl group. 1b was
synthesized by sequential haloallylation/Suzuki-Miyaura cross-coupling using 2-formyl-4-
methoxyphenylboronic acid, 4-iodoanisole, and bis(4-methoxyphenyl)acetylene. We will also
report the coupling reaction of 1b with chiral amines.

Keywords : Determination of the absolute configuration, Chiral Amine, Tetraphenylethylene,
CD Spectrum
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Synthesis and optical property of anthracene and pyrene substituted with naphthaleneimides
(Graduate School of Science, Tokai University) o Akihiro Mochizuki, Toshiaki Ikeda

The luminescence of organic dyes is frequently quenched due to their stacked structure in
the condensed phase, which is called as aggregation caused quenching (ACQ). Thus, non-
planar dyes that cannot form stacked structure can avoid ACQ. In this study, molecules 1 and
2 equipping naphthaleneimide moieties were synthesized and their aggregation behavior and
optical properties were investigated. In these molecules, naphthaleneimide moieties are
expected to be twisted to the central anthracene or pyrene due to steric repulsion.

The aggregation of 1 and 2 in THF-water solution resulted in the enhancement of
fluorescence, indicating the aggregation caused emission enhancement (AIEE).

Keywords: Naphthaleneimide;, Non-planar Molecule; Optical Property, Aggregation Caused
Emission Enhancement

O
1 2

r EREFZEOL 1T, BEREBICHE W TRIEMENME T 25 EEREE (ACQ)
R, ZAUE, BEREBICBWTHEEZER L TV H7-HThY | MEiEs
R TERWBETHIULACQ ZHETHZENTEHEEZDLND, & 2 TARIFSE
T, VAMICHEEBEZ R T 20 EEBI NS0T L2 28K LT, 2hbd
DT, SR KO F T2 LA L RRFLOT U R TRy, BT LT
NUNWHEE LD EELZLND,

W-vis BEOENANRT MLZHWT, 1, 2 OHFHREICOWTHRE L7, THF &
KOBAEEIZIB W TKDEEENEINT 5 & 1,2 & IR T D Z & D3RR
SNTe, ZHUFEEFER I (ATEE) LFENABIRTH Y, 1,2 DNEEERREIC
BWTENZRENEERTH I EBRBI N,

1)T. Ikeda, T. Masuda, M. Takayama, H. Adachi, T. Haino, Org. Biomol. Chem. 2016, 14, 36-39.
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Strong-Electron Accepting Naphthalene Diboronate and Its Solid-state Dual Emission (' Kochi
University of Technology) OHaru Yamasaki,' Takumi Matsuo,' Shotaro Hayashi'

Strong electron-accepting molecules have garnered attention for their potential role as n-type
semiconductors. We recently reported on various molecular crystals based on rigid electron-
accepting naphthalene molecules having diazole moieties, resulting in unique intermolecular
interactions". Although highly efficient luminescent properties with multiple emissions in the
solid states are very difficult, we discovered herein the molecule PB2NOz which shows
multiple emissions in the solid states. To investigate the origin of such a phenomenon, we
performed to prepare various crystals for optical measurements and X-ray diffraction analysis.
The obtained crystals showed the same crystal structure observed by single-crystal X-ray
analysis, but; the spectroscopic features were different. Fluorescence decay measurements for
the two emission sites in the crystal revealed that their fluorescence lifetimes were on the order
of nanoseconds, indicating that both emissions originate from fluorescence.

Keywords : Dual-emission, Crystals, Electron-Acceptor
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1) S. Tanaka, T. Matsuo, S. Hayashi, Cryst. Res. Technol. 2025, 60, 2400204.
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Synthesis and Circularly Polarized Luminescence Properties of Chiral Bisboron Complexes
with Spirocyclic Structures ('College of Industrial Technology, Nihon University, *Graduate

School of Science and Engineering, Kindai University) (OMasahiro Ikeshita,' Miku Ichinose,’
Jungo Ono,? Daiya Suzuki,? Yoshitane Imai,” Takashi Tsuno!

In this study, we developed chiral bisboron complexes with spirocyclic structures. These
complexes exhibited blue to orange circularly polarized luminescence in CH,Cl,.
Keywords : Circularly Polarized Luminescence; Boron Complexes, Fluorescence; Circular
Dichroism; Organic dye
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1) E. M. Sanchez-Carnerero et al. J. Am. Chem. Soc. 2014, 136, 3346.
2) M. Ikeshita et al. Phys. Chem. Chem. Phys. 2022, 24, 15502.
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