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Synthesis of pentaphene derivatives and their cyclotrimerization (Graduate School of

Engineering, Tokyo Denki University) OHyeonju Jeong, Makoto Miyasaka

Polycyclic aromatic hydrocarbons (PAHs) with multiple fused benzene rings include non-
planar PAHs such as helicenes, which have a torsionally conjugated backbone resulting from
intramolecular steric repulsion. Chiral nonplanar PAHs have been of interest because they
exhibit unique structure-derived chiroptical properties. However, due to destabilization of the
n-conjugated system by distortion, the fluorescence quantum yield remains low. Therefore, it
is expected to improve the luminescence properties by expanding the m-conjugated system and
promoting delocalization of the m-electrons by condensing them. Recently, multi-helicenes
having two or more helicene subunits in one molecule have been created, and their structural
beauty and interesting properties have been reported. Among them, the [S]helicene trimer has
slightly improved the low fluorescence quantum yield while possessing unique chiroptical
properties. Our laboratory has also focused on the excellent optical properties of pentaphene, a
V-shaped PAH derivative, and the present study is aimed at the synthesis of V-shaped PAH
derivatives and the creation of self-condensing cyclized trimers containing pentaphene’s in
their backbone.

Keywords : pentaphene, polycyclic aromatic hydrocarbon, cyclotrimerization
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1)M. Gingras, Chem. Soc. Rev., 2013, 42, 968.
2)R. Mokrai et.at., New J. Chem., 2021, 45, 8118.
3)M. Gingras et.at., J. Am. Chem Soc., 2017, 139, 51, 18508.
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Synthesis of acenophanes via cyclodimerization of isoacenofurans
(Graduate School of Science and Technology, Kwansei Gakuin University) O Yukino
Kitamura, Hiroaki Yamana, Toshiyuki Hamura

Acenophanes, which consist of two acenes connected by ansa chains, exhibit unique physical
properties due to their characteristic pi-conjugated structure. We previously developed an
efficient synthetic access to belt-shaped molecules by cyclodimerization of donor-acceptor type
of isoacenofurans. We report herein an improved synthesis of the belt-shaped molecule and its
conversion to acenophanes by functionalization and aromatization.

First, the reaction was monitored by NMR in order to find the optimum conditions for the
construction of the belt structure. As a result, we found that when quinone 2 and tetrazine 3
was refluxed in CDCl; for 4 h, the starting material 2 was completely consumed. After that,
addition of CSA to the reaction mixture led to the formation of isonaphthofuran by dehydrative
aromatization, and subsequent cyclodimerization gave the belt-shaped molecule 1 in good yield.
Keywords : belt-shaped molecule;, acenophane; isoacenofuran; cyclodimerization; pi-
conjugated structure
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Construction of polysubstituted tropolone scaffold from dioxinone derivative (' Department of
Chemistry, Tokyo Institute of Technology) OSangeun Yeom', Ken Ohmori'

Tropolones constitutes a class of seven-membered aromatic compounds and show various
diverse and distinctive reactivities. However, synthesis of multi-functionalized derivatives
remains challenging, and a general synthesis method has not yet been established. Herein, we
will report a facile synthesis method for obtaining tropolone derivatives via the annulation
reaction of a dioxinone derivative with a lactone derivative. We postulated that the formation
of a 7-membered ring skeleton would occur through the reaction of an electrophile 4-carbon-
unit and a nucleophile 3-carbon-unit. To realize this strategy, a lactone I and a dioxinone II
were employed. We successfully obtained benzotropolone derivatives in a one-pot manner.
Moreover, this reaction proved applicable to various substrates. Details will be discussed in
this presentation.

Keywords : Tropolones,; Annulation; Non-benzoic aromatic compounds; Reaction development
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Synthesis and Properties of 2,3,6,7-Naphthalenetetracarboxylic Diimide Derivatives with
Amino and Cyano Substituents (Graduate School of Systems Engineering, Wakayama
University) ODaito Nakada, Hideji Osuga, Hidefumi Sakamoto

1,4,5,8-Naphthalenetetracarboxylic diimides have been extensively studied as n-type
organic semiconductor materials due to their thermal and oxidative stabilities, as well as high
mobility. In contrast, the isomeric 2,3,6,7-naphthalenetetracarboxylic diimide has been
scarcely reported since the precursor is not commercially available. In this work, 1-bromo-
2,3,6,7-naphthalenetetracarboxylic diimide and 1,5-dibromo-2,3,6,7-
naphthalenetetracarboxylic diimide were prepared from 2,3,6,7-naphthalenetetracarboxylic
anhydride in two steps, and the derivatives with amino and cyano substituents were obtained
from these compounds. We will report the details of the synthesis and properties of these
diimide derivatives.
Keywords : 2,3,6,7-Naphthalenetetracarboxylic Diimide; Amino Group; Cyano Group;
Intramolecular Charge Transfer, Organic Semiconductors
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Synthesis and Stereochemical Study of Naphthylisoquinoline N-Oxide Derivatives with Axial
Chirality ('GSST, Kumamoto University, *FAST, Kumamoto University, *IMCE, Kyushu
University) Damjan Trpkovski,! OShota Kawakami,' Kazunobu Igawa,’

Katsuhiko Tomooka,® Ryo Irie?

Heterobiaryl derivatives with axial chirality are expected to find applications as chiral ligands
and organocatalysts, and therefore, the design and synthesis of novel heterobiaryl skeletons is
an important issue. We have previously developed the catalytic intramolecular cyclization of
alkyne—benzoheteroles and succeeded in producing various chiral heterocyclic compounds.' In
this study, we newly designed the alkyne—oxime 1 and examined its cyclization under various
conditions. Consequently, the intramolecular hydroamination or haloamination of alkynes
smoothly proceeded with tertiary amine or N-halosuccinimide to provide the novel axially
chiral naphthylisoquinoline N-oxides 2x (X = H, Br, I) all in high yields. In this presentation,
details of the cyclization of 1 and the stereochemical study on 2x will be reported.

Keywords: Isoquinoline N-oxide; Axial chirality; Stereochemical behavior; Hydroamination of
alkynes; Haloamination of alkynes
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1 2y: X=H,Br, |
1) (a) S. Beppu, S. Arae, M. Furusawa, K. Arita, H. Fujimoto, M. Sumimoto, T. Imahori, K. Igawa,
K.Tomooka, R. Irie, Eur. J. Org. Chem. 2017, 6914. (b) S. Arae, S. Beppu, T. Kawatsu, K. Igawa, K.
Tomooka, R. Irie, Org. Lett. 2018, 20, 4796.
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Synthesis of complexes with azaazulene derivatives as a ligand (' Faculty of Science and
Technology, Tokyo University of Science) O Shotaro Mori,' Kazuki Yamamoto,' Takahiro
Gunji'

Azaazulene has a large polarization structure as indicated by its dipole moment and is colored.
Taking advantage of these properties, the lone electron pair of the nitrogen atom and the optical
and electronic properties similar to those of azulene, the synthesis of 1-azazazulene derivatives
has been investigated. Among them, 3-ethoxycarbonyl-1-azaazulen-2-one (1) has a simple
synthetic step and several structures are expected when a complex is formed. Alkali metal
complexes of azaazulene derivatives can be useful precursors for the introduction of azaazulene
skeletons. Therefore, in the present study, lithium, sodium, and potassium complexes were
synthesized in 57%, 56%, and 55% yields, respectively, by the reaction of 1 with alkali metal
hydroxides. They were identified by "H NMR and '*C NMR. In this work, the synthesis and
characterization of these complexes will be reported.

Keywords : Azaazulene; Complex,; Alkali metal
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1) K. Elblidi, A. Boucetta, B. Benali, A. Kadiri, C. Cazeau-Dubroca, G. Nouchi, and M. Pesquer, J. Mol.
Struct. (Theochem), 1995, 343, 57-62.

2) T. Nozoe, J, Synth. Org. Chem. Jpn., 1957, 15, 197-509.

3) K. Koizumi, K. Shimabara, A. Takemoto, S. Yamazaki, N. Yamauchi, H. Fujii, M. Kurosawa, T.
Konakahara, and N. Abe, Heterocycles, 2009, 79, 319-324.
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Synthesis and Characterization of 4-Pyridyl-Extended Dithieno[3,2-5:2',3"-d]arsole

(‘Kyoto Institute of Technology, *Grad. Sch. of Sci. and Tec., Kyoto Inst. of Tech.)
OYui Hatanaka,' Kazuma Kikuchi,? Hiroaki Imoto,'* Kensuke Naka'*

Dithieno[3,2-5:2',3'-d]arsoles (DTA) are arsenic-containing m-conjugated units that exhibit
efficient luminescence in both solution and solid states. The electronic state of DTA can be
controlled through modifications of the m-conjugated system, oxidation of the arsenic atom,
and metal coordination. Various substituents have been introduced at the a-position of the
thiophene skeleton in DTA. The introduction of the pyridyl group is expected to bring changes
in redox behavior and complexation abilities, thereby enhancing the compound's functionalities.
In this study, we successfully synthesized DTA-py, a DTA incorporating a 4-pyridyl group,
through Stille coupling (Scheme 1). DTA-py exhibits a unique packing structure in the
crystalline state and strong blue emission in solution state (Aem = 473 nm, @ = 58 %). In this
presentation, the synthesis, optical properties, and advanced applications, e.g., the construction
of a Cul-based one-dimensional coordination polymer, of DTA-py will be discussed.
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& =58%) HRLT=, ARETIE. DTA-py DAL EFEHIE, S HICEA2ODY
U DIVEEETER Ui 1 IRGTENLE Y OFES 72 E OGBSV Ciin T 5.,

As PdClI,(PPhj3), As
7\ [\ Toluene, reflux, 24h B DY ~
Br S S Br g S S \ N

Scheme 1. Synthesis of 4-Pyridyl-Extended Dithieno[3,2-b:2',3'-d]arsole (DTA-py)

1) a) T. Kato, H. Imoto, S. Tanaka, M. Ishidoshiro, K. Naka, Dalton Trans. 2016, 45, 11338-11345.
b) H. Imoto, I. Kawashima, C. Yamazawa, S. Tanaka, K. Naka, J. Mater. Chem. C 2017, 5, 6697-6703.
2) P. Demay-Drouhard, T. Baumgartner, J. Org. Chem. 2020, 85, 14627-14633.
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Synthesis and Gas Adsorption Properties of Metal-organic Frameworks Using
Triptycene Ligands with Sulfur Functional Groups at the Bridgehead Position
(‘College of Science, Rikkyo University, *Nippon Soda Co., Ltd.) OShoko Yamada,'

Koh Sugamata,' Natsuki Amanokura,'? and Mao Minoura'

Metal-organic frameworks (MOFs) are expected to be applied to gas adsorption and
separation technologies due to their high gas adsorption capability. The gas adsorption capacity
can be improved by ligand functionalization through the incorporation of nitrogen and sulfur
atoms. We have recently reported the MOFs with functionalized triptycene ligands showed
their high porosity, high gas adsorption capacity, and high chemical stability. In this
presentation, we report the synthesis of the novel sulfur-functionalized triptycene ligands and
their utilization for MOFs. The structures and gas sorption properties of the MOFs will also be

discussed.
Keywords : Metal-organic Framework, Triptycene; Sulfur, Porous-coordination Polymers
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1) H. Wang, J. Peng, J. Li, Chem. Rec. 2016, 16, 1298-1310.
2) K. Sugamata, S. Yamada, D. Yanagisawa, N. Amanokura, A. Shirai, M. Minoura, Chem. Eur. J. 2023.
29, ¢202303416.

S = Sulfur function groups
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Synthesis and Gas Adsorption Properties of Metal-organic Frameworks with Phenothiazine
Ligands ('Rikkyo University, > Nippon Soda Co., Ltd.) (ORiko Furukawa,' Koh Sugamata,'

Natsuki Amanokura,’>* Mao Minoura!

Metal-organic frameworks (MOFs) are expected in gas storage and separation materials
because of their uniform pore and wide surface area. MOFs with diarylamine-based ligands
have demonstrated high gas adsorption capacity. Moreover, the incorporation of main group
elements, such as nitrogen and sulfur, into organic ligands has been found to effectively
enhance the gas adsorption capacity of MOFs.! Herein, we report the development of novel
MOFs with phenothiazine-based ligands which have sulfur moieties as adsorption sites. The
ligand synthesis, structures and gas adsorption properties of the MOFs will be discussed.
Keywords : Metal-organic Frameworks; Gas Adsorption; Phenothiazine; X-ray Structural

Analysis
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Synthesis and Property of Dibenzobarrelene-hexatriene-based O,S-Mixed Crown Ether
(!Graduate School of Science and Engineering, Saitama University) OUmehara Nanaka,'
Norio Nakata,! Akihiko Ishii!

We have succeeded in the synthesis of tetrathiohexatriene derivative 1 fused with a
dibenzobarrelene skeleton.” Compound 1 does not show fluorescence but does upon cleaving
the disulfide bond. In this study, we synthesized O,S-mixed crown ether 2 from 1 and
investigated its photophysical properties.

The disulfide bond in 1 was reduced with sodium borohydride, followed by treatment with
1,8-dibromo-3,6-dioxaoctane to yield the desired product 2.

Keywords : sulfur; crown ether; dibenzobarrelene; hexatriene; fluorescence
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1)  S.Kumada, M. Shoji, N. Nakata, A. Ishii, The 48th Symposium on Main Group Element Chemistry
(2021), OB-26.
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Synthesis and physical properties of 3'-thienylated chlorophyll derivatives (Faculty of Life
Sciences, Ritsumeikan University) Hitoshi Tamiaki, OTakeru Nishikawa

It was previously reported that Friedel-Crafts alkylation reactions of 3-(hydroxymethyl)-
chlorin with electron-rich arenes in the presence of p-toluenesulfonic acid in refluxing 1,2-
dichloroethane afforded the corresponding 3-(arylmethyl)chlorins. In this study, 3-
(thienylmethyl)chlorophyll-a derivatives were prepared by a similar acidic intermolecular
dehydration reaction using various thiophenes instead of arenes. Their physical properties in a
solution will be discussed.

Keywords : Chlorophyll; Thiophene, Friedel-Crafts reaction; Dehydration; Ultraviolet—visible
absorption spectroscopy
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1) H. Tamiaki, Chlorophylls, in Fundamentals of Porphyrin Chemistry: A 21st Century Approach,
Chapter 17, 743776 (2022). Doi: 10.1002/9781119129301.ch17
2) K. Sakaguchi, H. Tamiaki, Tetrahedron, 2022, 123, 132981.
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Puritication of Hydrophilic lonic Liquids for Materials Application and Biocompatibility ('Oita
University Graduated School of Engineering, Kindai University Graduated School of
Engineering, *Kindai University Faculty of Engineering, “Oita University Faculty of Science
and Technorogy) O Yukino Isshiki' + Tatsuya Kaya® + Satoshi Kitaoka® « Kaoru Nobuoka*

The purity is a significant issues in their application. We focused on the hydrophilic ionic
liquids, which are difficult to purify, and investigated their synthesis and purification. The
ionic liquids examined in this study were two types: imidazolium ionic liquids with low melting
point and low viscosity for optical materials applications and ammonium ionic liquids for
biomaterials applications. Purity was confirmed by optical and NMR spectra, and purified
ionic liquids were evaluated for their biocompatibility using HeLa cells.

Keywords : lonic liquids
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Development of donor-acceptor fluorophores with 2H-indazole skeleton ('College of
Engineering, Ibaraki University, >Graduate School of Science and Engineering, Ibaraki
University, *Graduate School of Science, University of Hyogo, *School of Pharmaceutical
Science, University of Shizuoka) O Tomohiro Komuro', Yu Miyazaki?, Tomohiro Agou’,
Hiroki Fukumoto?, Masaru Kondo*.

2H-indazoles are unique quinonoid compounds with the fused ring of benzene and pyrazole.
They are crucial structural motifs of various biologically active compounds. In contrast, organic
fluorophores bearing the 2H-indazole motif have rarely been investigated. Here, we developed
donor-acceptor fluorophores bearing 2H-indazole as an acceptor unit. In addition, the
photochemical properties of these compounds are evaluated. We synthesized various donor-
acceptor-type 2H-indazole fluorophores from 2-aminobenzyl alcohols and nitrosobenzenes.
Evaluation of the luminescent properties of these compounds disclosed that compound A
showed the high fluorescence quantum yield.
Keywords: Organic Fluorophore; Carbazole; N-Heterocycles
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1) M. Kondo, S. Takizawa, Y. Jiang, H. Sasai. Chem. Eur. J. 2019, 25, 9866.
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Metal complex reaction of [36]trithianonaphyrin ('Graduate School of Science and
Engineering, Saitama University, *Research and Development Bureau, Comprehensive
Analysis Center for Science, Saitama University) O Taiki Nagatsu', Takashi Fujihara?,
Yoshihiro Ishimaru'

Expanded porphyrins, renowned for their large, flexible n-conjugated systems and metal
coordination capabilities, have garnered significant interest due to their distinctive structural
and physical properties. Research in our laboratory has demonstrated that
bispyrrolylthiophenes, incorporating thiophene skeletons, can react with aldehydes to yield
[2+2], [3+3], and [4+4] cycloadducts. Given that the antiaromatic compound
[36]trithianonaphyrin comprises three dipyrromethene skeletons, we have been investigating
the coordination properties of these skeletons. The incorporation of zinc into the compound
was executed using zinc chloride, with the reaction proceeding overnight at room temperature.
This process was facilitated by the presence of K,COj; in a CHCl3/MeOH mixed solvent. The
successful introduction of zinc was inferred from the disappearance of the intra-ring NH signal
on the low-field side in the actual '"H NMR spectrum. In this presentation, we will discuss the
physical properties and structural characteristics of the resultant compounds.

Keywords : porphyrinoid; Antiaromaticity, steric hindrance
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