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Optimal structure of acidic deep eutectic solvents for effective tetraphenylporphyrin synthesis
(‘Faculty of Engineering, Kindai University, *Faculty of Science and Engineering, Oita
University) O Yuta Kitagawa,' Kazuki Okubo,' Kaoru Nobuoka,” Satoshi Kitaoka'

Tetraphenylporphyrin (TPP) is effective formed by heating pyrrole and benzaldehyde in
propionic acid. The objective of this study is to synthesize TPP in an enviromentaly friendly
method, utilizing deep eutectic solvent (DES) instead of propionic acid. The reaction was
conducted using a variety of DESs, and TPP was obtained in the highest yield(23%) in btn:pa
(1:4), which consisits of betaine and propionic acid. The reaction in btn:pa(1:4) yielded higher
than the conventional method employing propionic acid (15%).

Keywords : Tetraphenylporphyrin, Green chemistry;Deep Eutectic Solvent
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Sulfur-Oxidation of Thiazolochrolin Compounds and Their Optical Properties (Graduate
School of Science and Technology, Shinshu University,) (OShu Miyawaki, Takeo Nakano

Porphyrin compounds exhibit unique absorption spectra, which could be useful for variety
of applications. However, improvement of absorption intensity in longer wavelength region is
challenging. On the other hand, chlorins, which are partially reduced n-skeleton, show distinct
bathochromically shifted absorption band with increasing intensity, which is derived from
asymmetric m-structure. Furthermore, introduction of hetero atom could lead control of
absorption wavelength. In the present work, we synthesized thiazolochlorins, which contains
sulfur atom at circumference edge. The oxidation of sulfur atom was useful to control the
optical properties and reactivity of monothioacetal moiety, which drastically changed the
structure of metal complexes.

Keywords : chlorin; thiazole; sulfur oxidation, zinc complex; photoabsorption
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[1] T. Nakano, H. Imoto, K, Naka, Org. Lett. 2021, 23, 7996-8000.
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Mono-Arylation of Cyclic Diaryliodonium Salts: Expedient Synthesis of ortho-Arylene Motifs
(Graduate School of Pharmaceutical Sciences, Tohoku University) ODaichi Ikeshita, Mao
Atarashi, Naohiko Yoshikai

Oligo(ortho-arylene)s are distinguished by their unique three-dimensional structures,
dynamic behaviors, and their potential significance as building blocks for the bottom-up
synthesis of polycyclic aromatic hydrocarbons (PAHs). However, the diversity of accessible
oligo(ortho-arylene) structures remains constrained due to the limited availability of precisely
controllable synthetic methodologies. Herein, we present a novel approach for the expedient
synthesis of oligo(ortho-arylene)s via the ring-opening arylation of cyclic diaryliodonium salts
with arylmetal reagents. Specifically, the reaction between cyclic diaryliodonium salts and aryl
Grignard reagents affords iodide-capped ortho-teraryl derivatives in moderate to good yields,
accommodating electronically and sterically diverse aryl groups. Notably, the iodide cap in
these products facilitates iterative ring-opening arylation, enabling programmable elongation
of the ortho-arylene chain by biaryl units.

Keywords : Diaryliodonium salt; ortho-Arylenes, Arylation
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1) Hartley, C. S. Acc. Chem. Res. 2016, 49, 646—654. 2) Ohta, E.; Sato, H.; Ando, S.; Kosaka, A.;
Fukushima, T.; Hashizume, D.; Yamasaki, M.; Hasegawa, K.; Muraoka, A.; Ushiyama, H.; Yamashita,
K.; Aida, T. Nat. Chem. 2010, 3, 68—73.
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Divergent synthesis of acene and aphene via dehydrative aromarization of aromatic

epoxyalcohol (School of Science and Technology, Kwansei Gakuin University)
ORyo Hasegawa, Kyoka Noda, Ryutaro Yamaoka, Toshiyuki Hamura

We previously developed an efficient synthetic method of acenes by [4+2]
cycloaddition of epoxyacene and quinodimethane. We now report a divergent
synthesis of acene and aphene by dehydrative aromatization of aromatic epoxyalcohol
under the suitable conditions. Thus, upon heating of epoxyalcohol 1 with 6 M HCI in
CH;CN, dehydrative aromatization occurred to give difluorohexacene 2. On the other
hand, use of TsOH in chlorobenzene selectively afforded difluorohexaphene 3.

Keywords : Quinodimethane, aromatic epoxyalcohol; cycloaddition; acene, aphene
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Synthesis of Asymmetric Carbon Nanobelt Incorporating Multiple Heteroatoms
(Graduate School of Engineering, Osaka University) O Madoka Washizaki, Shotaro
Nakamura, Norimitu Tohnai,

Aromatic nanobelts have shown promise fields such as gas adsorption and molecular
separation because of their inner cavities and structural specificity. However, they are difficult
to synthesize due to their large strain, and high reactivity. Thus, they still lack structural
diversity. In this study, we design novel nanobelt with functionalities by introducing
heteroatoms to develop new research areas.

In this presentation, we report the synthesis of a ring molecule composed of a pyridine and
resorcinol backbone. The introduction of multiple halogens as reaction sites enables the
conversion of the ring molecule to various belt structures. Furthermore, we tried to introduce
various bridging sites such as sulfur, silicon, and phosphorus into the ring molecules.
Keywords : carbon nanobelt,; heteroatom, 3D structure, heterocyclic compounds
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Substituent Effects in the Synthesis of Difluoromethylenes with Trityl Azides
(Tokyo University of Science) OSeiya Fujimoto, Kayoko Ohira, Suguru Yoshida

Synthesis of difluoromethylenes is a significant and challenging issue that have gained the
attention of a wide range of researchers in pharmaceutical sciences, agrochemistry, and
chemical biology. Herein, we focused on the hydride abstraction by trityl cations and clarified
substituent effects in the synthesis of difluoromethylenes by using a wide variety of trityl azides.
Keywords : Trityl azides, Difluoromethylenes; Hydride abstraction; C—F cleavage,; Substituent

effects
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1) Y. Kim, K. Kanemoto, K. Shimomori, T. Hosoya, S. Yoshida, Chem. Eur. J 2020, 26, 6136.
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Development of ortho-selective electrophilic phosphination of arenes by directing group

(‘Graduate School of Engineering, Tohoku University, *Environment Conservation Research
Institute) OMotochika Miyauchi', Shinya Tanaka,'* Shuichi Oi'?

Aryl phosphines are generally synthesized by the transition-metal-catalyzed reactions, and the
electrophilic reactions are limited except for some intramolecular reactions. We have succeeded
in electrophilic borylation" and phosphinolation” of alkenes by the combined use of
appropriate Lewis acids and bases. On the other hand, in recent years, ortho-selective
borylation of aromatic compounds using a coordinating functional group as the directing group
have been reported® . In this study, we developed electrophilic phosphination of arenes using
pyridine as a directing group in the presence of Lewis acid and base.

The reaction of 3-methyl-2-phenylpyridine as a substrate with dichlorophenylphosphine in
the presence of Lewis acid and a base gave the corresponding phosphine oxide in 98% yields.
Keywords : Electrophilic Substitution Reaction, Friedel-Crafts Reaction, Phosphination,
Directing Group, Lewis acid
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1) Tanaka, S.; Saito, Y.; Yamamoto, T.; Hattori, T. Org. Lett. 2018, 20, 1828—1831.
2) HHRA, HAMEH, I, IREBECRES, KHF—, AAEF24 102 FFF2 K307-4pm-07.
3) Selected examples: (a) Ishida, N.; Moriya, T.; Goya, T.; Murakami, M. J. Org. Chem. 2010, 75, 87009.

(b) Igbal, S. A.; Cid, J.; Procter, R. J.; Uzelac, M.; Yuan, K.; Ingleson, M. J. Angew. Chem., Int Ed.
2019, 58, 15381.
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Construction of benzoic and non-benzoic tropone scaffold (Department of Chemistry, Institute

of Science Tokyo) OSangeun Yeom, Ken Ohmori

Tropones 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 synthetic method has not yet been established. Herein, we
will report a synthetic study for obtaining tropone derivatives via the annulation reaction using
dioxinone derivative. We postulated that the formation of a 7-membered ring skeleton would
occur through the reaction of a nucleophile 3-carbon-unit 2 and an electrophile 4-carbon-unit
1. To realize this strategy for non-benzoic tropones, several substrates were employed as a 4-
carbon-unit, conducted nucleophilic addition with dioxinone 2. Details will be discussed in this
presentation.

Keywords : tropones; reaction development; annulation; non-benzoic aromatic compounds
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Synthesis of m-extended [2.2]paracyclophanes using isofurano[2.2]paracyclophanes as arynophiles
(LBB, IIR, Institute of Science Tokyo) OKonami Uto, Jumpei Taguchi, Takamitsu Hosoya

n-Extended [2.2]paracyclophanes ([2.2]PCPs), in which the [2.2]PCP skeleton is fused to
polycyclic aromatic hydrocarbons, exhibit unique physical properties originating from the
interaction between two aromatic rings. To improve the availability of m-extended[2.2]PCPs,
we developed a new method using isofurano[2.2]PCPs 1 as arynophiles, which were easily
synthesized via the reaction of 4,5-dehydro[2.2]PCP (A) with furans, followed by the treatment
with a tetrazine derivative. The reaction of isofurano[2.2]PCPs 1 with arynes, and subsequent
aromatization afforded diverse m-extended [2.2]PCPs, including a benzene derivative fused
with two [2.2]PCP molecules.
Keywords : Aryne; [2.2]Paracyclophane; Arynophile; Polycyclic Aromatic Hydrocarbons (PAHs);
Isobenzofuran
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1) J. Taguchi, Y. Omoto, K. Uto, H. Tabuchi, H. Uekusa, T. Niwa, T. Hosoya, 4dv. Synth. Catal.
2025, in press (DOI : 10.1002/adsc.202400986).
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Synthesis of isonaphthofuran via nucleophilic addition of Grignard reagent
(School of Science and Technology, Kwansei Gakuin University)
OYuki Sato, Kotaro Miyawaki, Kazuki Uchino, Toshiyuki Hamura

Isonaphthofuran has a characterestic reactivity and physical property derived from the unique
quinoidal structure. We previously developed a synthetic method of diarylisonaphthofuran
using Friedel-Crafts reaction of naphthalene dicarboxylic anhydride 3. However, this method
has limitations in view of the regioselectivity of the aromatic nucleophile. In this context, we
now report a synthetic access to diarylisonaphthofuran by dehydrative aromatization of
naphthofuranol 5, which was obtained by several transformations after nucleophilic addition
of Grignard reagent to formyl benzoic acid ester 1 or dicarboxylic anhydride 3.

Keywords: Diarylisonaphthofuran; m-conjugated molecule; nucleophilic addition; Grignard
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Synthesis of Tetraarylhexacene via cycloaddition of diarylisonaphthofuran

(Graduate School of Science and Technology, Kwansei Gakuin University)
(OKazuki Uchino * Kotaro Miyawaki * Toshiyuki Hamura

Rubrene has a characteristic m-conjugated structure and it exhibits extremely high career
mobility in single crystal. We report herein a synthesis of tetraarylhexacene, corresponding to
the m-extended rubrene, by [4+2] cycloaddition of diarylisonaphthofuran. Thus, upon treating
of dibromoanthracene 1 with n-BuLi in the presence of diarylisonaphthofuran 2, [4+2]
cycloaddition occurred to give the epoxyhexacene 3. Subsequent reductive aromatization of 3
cleanly produced the tetraphenylhexacene 4. Based on this method, substituted tetraaryl
derivatives could also be prepared.

Keywords: Diarylisonaphthofuran; rubrene; cycloaddition; tetraarylhexacene
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