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Substituent Effects in the Synthesis of Multisubstituted Aminonaphthalenes through
Amionoaryne Intermediates (7okyo University of Science) (OTomoka Okada, Mayu Kawada,
Suguru Yoshida

Aminonaphthalenes are key compounds for significant applications, such as fluorescent
labeling. We recently achieved the selective synthesis of various aminonaphthalenes via the
Diels—Alder reaction of 3-aminoarynes with furans. Herein, we found that reactions of 3-
aminoarynes with unsymmetric dienes afforded cycloadducts, where unusual selectivity was
observed.

Keywords : Amino group, Arynes; Substituent effects, Selectivity; Fluorescence
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1) S. Yoshida, Y. Nakamura, K. Uchida, Y. Hazama, T. Hosoya, Org. Lett. 2016, 18, 6212.
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Discovery of a new method for forming a heterocycle triggered by aryne generation via C—C
cleavage of benzocyclobutenols (Tokyo University of Science) (OYukitaka Hoshi, Suguru
Yoshida

Recently, we found that benzocyclobutenols with various functional groups can be synthesized by the
treatment of benzocyclobutenones with nucleophiles prepared using turbo-Grignard reagents.

Herein, we report an efficient method for the formation of a benzofuran skeleton by treating
benzocyclobutenols and pentafluoroiodobenzene with cesium fluoride via aryne intermediates.
Keywords : Arynes,; Benzofuran; lodine; Turbo Grignard reagent, Benzocyclobutenols
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Synthesis of unsymmetrical iptycenes via sequential cycloadditions of isobenzofuran

(Graduate School of Science and Technology, Kwansei Gakuin University)
OMiyu Ohori, Sunna Jung, Toshiyuki Hamura

Iptycene has a unique structure, where a benzene ring is fused to the bicyclooctantriene
skeleton in three directions, and it exhibits a characteristic physical property and function
through the spatial electronic interaction between each chromophore. We now report a
synthesis of unsymmetrical iptycenes by sequential cycloadditions of a propeller-shaped
isobenzofuran. Thus, upon treating of tetracenequinone 4, prepared by cycloaddition of
isobenzofuran dimer 2 and naphthoquinone, and subsequent acid-prompted aromatization,
nucleophilic addition with lithium acetylide occurred to give the multiple addition product,
which was reductively aromatized, affording bis-tetracene 5. The thus obtained product 5 was
further converted to unsymmetrical iptycenes by various transformations of the dibromide
moiety in 5.

Keywords: Iptycene; pi-conjugated molecule; propeller-shaped isobenzofuran, cycloaddition
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Facile Synthesis of Diverse Triptycenes via Three Times Aryne Reactions of Dienes (Graduate
School of Engineering, Tokyo University of Science) (OKoyo Numata, Suguru Yoshida

Triptycenes are frequently found as polymers and organic materials. Synthetic methods for
diverse highly functionalized triptycenes are still limited. Herein, we report a facile synthetic
method for diverse triptycenes via three times aryne reactions of dienes.

Keywords : Triptycene; Aryne; Diels—Alder reaction, Pyrone; Diene
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1) K. Numata, S. Tabata, A. Kobayashi, S. Yoshida New. J. Chem. 2023, in press.
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Synthesis and Properties of Bi(triphenylene) Derivative from Four-Functional Fluorene
(Graduate School of Engineering, Shiga Prefecture University) OChiharu Matsushita, Shin-
ichiro Kato, Chitoshi Kitamura

In order to get m-expanded fluorene derivatives, we developed a new method using four-
functional fluorene A, with bromo and triflate groups at the 2-,3-,6-, and 7-positions. A was
synthesized in four steps from the correspounding 2,7-dihydroxy fluorene. By utilizing the
Suzuki-Miyaura cross-coupling reaction of A with boronic acid, we could obtain tetra aryl-
substituted B. Furthermore, C was synthesized by Scholl reaction. The absorption and
fluorescence spectra of B and C showed significantly different waveforms, and the
fluorescence quantum yield @ of C was relatively large. Cyclic voltammograms of B and C
exhibited a reversible first oxidation wave, and the oxidation potential of C decreased.
Keywords: Fluorene,; Polyaromatic hydrocarbon; Cross-coupling reaction,; Physical properties
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1) J. Wu, W. Liu, L. Liang, Y. Gan, S. Xia, X. Gou, X. Sun, Tetrahedron Lett., 2020, 61, 151917.
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Electrooxidative Cleavage of PAHs toward Structural Remodeling ('Graduate School of
Advanced Science and Engineering, Waseda University, *Institute of Transformative Bio-
Molecules (WPI-ITbM), Nagoya University) O Ryosuke Sakamoto,' Kei Muto,? Junichiro
Yamaguchi'

We have developed an electrooxidative cleavage reaction of polyaromatic hydrocarbons
(PAHs), enabling seleclive cleavage of C=C double bonds in phenanthrenes with a high K-
region selectivity. While the yields were modest, the method was extended to other PAHs, such
as corannulene, to produce the corresponding aromatic dialdehydes or dicarboxylic acids.
Furthermore, we demonstrated that the obtained aromatic dialdehydes or dicarboxylic acids
can be transformed into a variety of PAHs with diverse fused ring structures, offering a new
approach for structural remodeling of PAHs.

Keywords : Electrochemical reaction; Oxidative cleavage, Aromatic hydrocarbons,
Dearomatization, Structure Remodeling
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[1] Comninellis, C. et al. J. Appl. Electrochem. 2005, 35, 1265-1270.
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Electrochemical Dehydrogenative Coupling of Bis(biaryl)alkenes to Access Dibenzochrysene
and Its Heteroaromatic Analogues (!Graduate School of Science, Tohoku University, *
Graduate School of Engineering, Yokohama National University) OKeita Senzaki!, Su-Gi
Chong?, Naoki Shida?, Mahito Atobe?, Masahiro Terada', Tienan Jin!

Dibenzo[g,p]chrysene (DBC) is an attractive class of polycyclic aromatic hydrocarbons with
unique twisted large m-surface structure and has been widely utilized as a useful n-building
block in various electronic materials. In this context, a variety of synthetic methods including
oxidative cyclization and transition-metal-catalyzed annulation have been developed to access
structurally diverse DBCs. For example, we previously reported that the selective oxidation of
the alkene moiety of 9-(biphenyl-2-ylmethylene)-9H-fluorene using excess amounts oxidant
leads to the efficient synthesis of DBCs.! In this study, we have succeeded in developing a new
electrochemical dehydrogenative aryl/alkene coupling of bis(biaryl)alkene 1 for the
construction of DBC (2) via selective oxidation of the alkene moiety (Scheme 1). Notably, this
method was successfully extended to the synthesis of various heteroaromatic DBC analogues
fused with benzothiophene or thiophene, which have been scarcely reported so far.

The electrochemical cyclization of bis(biphenyl)alkene in a mixture of 1,2-dichloroethane
and HFIP solvents was subjected to 5 mA current at a graphite electrode for 4 h at room
temperature with 10 mol% of "BusNI additive and "BuNPF; electrolyte, affording the desired
DBC product in 67% yield. Furthermore, the reactivity and substituent effect of various
bis(biaryl)alkenes fused with benzothiophene and thiophene should be discussed.

Keywords : electrochemical reaction, bis(biaryl)alkene, dehydrogenative coupling,
dibenzo[g,p]chrysene
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1) X. Zhang, Z. Xu, W. Si, K. Oniwa, M. Bao, Y. Yamamoto, T. Jin, Nat Commun, 2017, 8,
15073.
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Synthesis of m-extended pyracylene via [2+2+2] cyclotrimerization of tetraalkynylacene
(‘Department of Applied Chemistry for Environment, Kwansei Gakuin University)
OXKenshiro, Yamada,' Toshiyuki Hamura'

Polyacene, in which a benzene ring is fused in a linear fashion, has a unique n-conjugated
structure and it shows superior physical properties and functions as the number of fused
benzene rings are increased. In this context, we previously developed a synthetic access to
high-ordered polyacenes with multiple alkynyl groups. Herein we will report a synthesis of -
extended pyracylene via [2+2+2] cyclotrimerization of tetraalkynylacene.

Keywords: Pyracylene; Anti-Aromaticity; Polyacene; [2+2+2] cyclotrimerization
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1) K. Kitamura, R. Kudo, H. Sugiyama, H. Uekusa, T. Hamura, Chem. Commun., 2020, 56, 14988—
14991.
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Solid-state generation of quinodimethane and its cycloaddition into polyacene derivatives
(Graduate School of Science and Technology, Kwansei Gakuin University)
OKyoka Noda, Ryo Hasegawa, Ryutaro Yamaoka, Toshiyuki Hamura

We previously reported an efficient synthetic method of substituted tetracenes via [4+2]
cycloaddition of quinodimethane and epoxynaphthalene. Based on this method, we developed
an efficient synthetic route to polyacenes by generation of quinodimethane in the solid state.
Thus, upon mixing of dibromobenzocyclobutenol 1 and epoxynaphtalene 2 in the ball-mill in
the solid state, the generated quinodimethane 3 underwent [4+2] cycloaddition to give
cycloadduct 4. Subsequent acid-promoted dehydrative aromatization occurred smoothly by
mixing 4 with acid in the ball-mill, affording the dibromotetracene 5 in good yield.

Keywords: Quinodimethane; epoxynaphthalene; solid-state reaction; cycloaddition; polyacene
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Carborane-sulfide-catalyzed multiple halogenation of cyclic meta-phenylene derivatives
('Graduate School of Engineering, and *Institute for Open and Transdisciplinary Research
Initiatives, Osaka University) OKohtaro Sugimoto, Yuji Nishii, Koji Hirano

Haloarenes have been an important class of chemicals in modern organic chemistry field
because the halide functionality offers numerous possible transformations. Our group
previously developed a series of carborane sulfide organocatalysts, which exhibit improved
reactivity and selectivity in aromatic electrophilic halogenation. These catalyst were effective
for the multiple halogenation of polycyclic aromatic compounds. We herein report the
halogenation of cyclo-m-phenylene (CMP) derivatives. The halogenated CMP were subjected
to the catalytic cyanation and alkynylation conditions, and the subsequent transformation into
fused ring compounds was examined.

Keywords: Halogenation; Nanocarbon, Carborane
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1) C. N. Kona, R. Oku, S. Nakamura, M. Miura, K. Hirano, Y. Nishii, Chem 2024, 10, 402.
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Controlled synthesis of decachloro-benzoperylene by carborane-sulfide-catalyzed chlorination
and cyclization of [S]helicene (!School of Engineering and *Graduate School of Engineering,
Osaka University) O Yosuke Sakamoto', Yuji Nishii?, Koji Hirano?

Helicene is a series of polycyclic (hetero)aromatic molecules with helical structure. The
corresponding m-extended helicenes, which have additional fused-ring scaffolds along the
periphery of helicenes, have recently attracted significant attention as building blocks for chiral
nanographene. Our group previously developed a carborane sulfide catalyst and demonstrated
its high activity in the halogenation of aromatic compounds.! In this study, we examined the
synthesis of new polyaromatic compounds through multiple halogenation of [5]helicene
derivatives. Under reaction conditions adopting N-chlorosuccinimide (NCS) as the
halogenating reagent, 1,2,3,4,5,7,8,10,11,12-decachloro benzo[ghi]perylene was obtained in
high yield through the successive chlorination and annulation at the inner 1 and 14 positions.
We also examined the derivatization of the obtained chloroarene via deprotonation.

Keywords : Halogenation, Carborane,; Helicene; Benzoperylene
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Generation and transformations of benzyne bearing azido and azidomethyl groups
(LBB, IIR, Institute of Science Tokyo)
(OSeohee Park, Jumpei Taguchi, Kota Kimura, Takamitsu Hosoya

3-Azido-5-(azidomethyl)phenyl group is a useful unit for photoaffinity probes. In this study,
we developed a novel method for preparing diazido derivatives via generation and
transformations of aryne species bearing azido and azidomethyl groups. 3-Azido-5-
(azidomethyl)benzyne (A) was generated from the corresponding o-silylaryl triflate 1, which
reacted with morpholine to afford adduct 3 in a regioselective manner. A similar reaction using
aryne precursor 4, which is the regioisomer of 1, afforded a mixture of adduct 3 and its
regioisomer 3’ via aryne B.
Keywords : Aryne, Azide, Cycloaddition, Click reaction, Photoaffinity labeling
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1) FPP L, B B, MEFETE, FEBRESEET, 2024, 42, 205.
2) J. Taguchi, K. Kimura, K. Igawa, K. Tomooka, T. Hosoya, Chem. Lett. 2022, 51, 94.
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Synthesis of multisubstituted aromatics based on C—H borylation of 3-triazenylaryne precursor
(LBB, IIR, Institute of Science Tokyo)

(OMarina Tamura, Jumpei Taguchi, Takumi Okuyama, Takamitsu Hosoya

We recently reported that 3-triazenylaryne serves as a useful synthetic intermediate for
multisubstituted aromatics via the reaction with arynophiles and subsequent transformation of
the triazenyl group. To broaden the range of synthesizable aromatic compounds based on this
approach, a combination of regioselective C—H borylation reactions was examined. As the
result, 1,2,3,5-tetrasubstituted benzene was synthesized via meta-C—H borylation of 3-
triazenylbenzyne precursor using Ir/dtbpy catalyst, followed by sequential transformations of
the boryl group, aryne moiety, and the triazenyl group. 1,2,3,4-Tetrasubstituted benzene was
also obtained via the cycloaddition of 3-triazenylbenzyne, followed by ortho-C—H borylation
using Ir/P(CeFs); catalyst, and subsequent aryne generation using acidic silica-gel.

Keywords : Aryne; Triazene; Cycloaddition, Multisubstituted aromatic compound, Benzyne
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Sequential aryne generation based on dehydrogenative aryne generation method using 3-
haloaryne precursor (LBB, IIR, Institute of Science Tokyo)
OKayato Nishida, Yuto Sumida, Miho Ohsumi, Jumpei Taguchi, Takamitsu Hosoya

Although sequential generation of arynes enables facile synthesis of multisubstituted
aromatics, it generally requires using highly substituted benzene derivatives as precursors,
which are often difficult to synthesize. It is also required to precisely design the precursor with
multiple aryne generating sites, from which arynes can be generated orthogonally. To address
these issues, we recently achieved a sequential aryne generation based on our original method
for generating 3-fluoroarynes via deprotonation. Since this method was applicable to the
generation of other 3-haloarynes, we designed and synthesized 3,4-dihalophenyl triflates as
1,3-benzdiyne equivalents with the idea of using the halogen substituents as the second aryne
generating site, which remained after the generation of 3-haloarynes. Using this type of
precursor, we achieved sequential aryne reactions via deprotonative generation of 3-haloarynes,
followed by aryne generation at the gem-dihalogen unit.

Keywords : Benzyne,; 3-Haloaryne, Sequential aryne generation, Multisubstituted arene
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Synthesis of Seven-Membered Cyclic Diaryliodonium Salts via Aryne Insertion into
Benziodoxole (Faculty of Pharmaceutical Sciences and Graduate School of Pharmaceutical
Sciences, Tohoku University) O Shungo Kamioka, Shunya Morohashi, Kazuya Kanemoto,
Naohiko Yoshikai

Cyclic diaryliodonium salts represent a unique class of hypervalent iodine compounds,
serving as substrates for ring-opening functionalization and hetero- and carbocycle synthesis,
and cationic halogen bond catalysts. Their synthesis typically relies on the oxidative cyclization
of appropriate precursors containing proximal iodoarene and arene moieties. In this work, we
demonstrated a novel modular method for preparing seven-membered cyclic diaryliodonium
salts via the insertion of aryne into the endocyclic I-O bond rather than the exocyclic I-L
bond." In this presentation, I will discuss the optimization of this reaction, its scope, and further
transformation of the products.

Keywords : Hypervalent iodine compound,; Aryne; Ring-expansion reaction; Heterocycles
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Yoshikai, N. J. Am. Chem. Soc. 2024, 146, 3910-3919. (b) Kanemoto, K.; Yoshimura, K.;
Ono, K.; Ding, W.; Ito, S.; Yoshikai, N. Chem. Eur. J. 2024, 30, €202400894.
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