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Synthesis of pseudo-geminal-diaryl[2.2]paracyclophane derivatives (‘/BB, Tokyo Med.& Dent.

Univ., *Graduate School of Pharmaceutical Sciences, Kyushu University, *RIKEN BDR)
Kyoko Takahashi,' OTakashi Niwa,"** Yuto Sumida,' Jumpei Taguchi,' Takamitsu Hosoya'

[2.2]Paracyclophane ([2.2]PCP) derivatives have been used as organic electronic materials,
asymmetric ligands, and biologically active molecules. Among various types of substitution
patterns, pseudo-geminal-disubstituted [2.2]PCP derivatives are expected to exhibit unique
properties due to their unique structure, in which substituents on the aromatic rings stacked
with each other. In this study, we established a synthetic route for pseudo-geminal-
diaryl[2.2]PCP by sequential Suzuki—Miyaura cross-coupling reactions of known pseudo-
geminal-disubstituted [2.2]PCP derivative.

Keywords : [2.2]Paracyclophane; Pseudo-geminal position; Cross-coupling reaction,
Palladium catalysis
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1) F.He,Y.Ma, L. Zhao, W. Duan, J. Chen, C. Song, Org. Lett. 2012, 14, 5436.
2) S. Darses, T. Jeffery, J.-P. Genet, J.-L. Brayer, J.-P. Demoute, Tetrahedron Lett. 1996, 37, 3857.
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Synthesis of n-extended [2.2]paracyclophane derivatives via the aryne intermediate
(IBB, Tokyo Med. & Dent. Univ.)

OKonami Uto, Jumpei Taguchi, Yuta Omoto, Takamitsu Hosoya

[2.2]Paracyclophane ([2.2]PCP) is an important substructure of bioactive molecules, organic
electronic materials, chiral ligands, and other applications. Recently, we achieved a concise
synthesis of various [2.2]PCP derivatives by developing efficient generation methods of 4,5-
dehydro[2.2]PCP. In this work, we applied these methods for the synthesis of m-extended
[2.2]PCP derivatives. Treatment of compound 2, obtained via the reaction between 4,5-
dehydro[2.2]PCP and furan, with tetrazine 3 gave isobenzofuran 1. The following reaction of
1 with benzyne and subsequent deoxygenation afforded a desired n-extended [2.2]PCP S.
Keywords : Aryne; [2.2]Paracyclophane; Arynophile; Polycyclic Aromatic Hydrocarbons (PAHs)
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1) Hassan, Z.; Spuling, E.; Knoll, D. M.; Brise, S. Angew Chem., Int. Ed. 2020, 59, 2156.
2) RBAMECR, HOMYF, HaFER, EK& 28102 FFES (2022), K2-1pm-16.
3) Warrener, R. N. J. Am. Chem. Soc. 1971, 93, 2346.
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Synthesis of Organosulfur Compounds through Thiobromination of Aryne Intermediates
(Graduate School of Advanced Engineering, Tokyo University of Science) OShinya Tabata,
Suguru Yoshida

Organosulfur compounds are an attractive class of molecules in a broad range of research fields
including pharmaceutical sciences and materials chemistry. Since organosulfur synthesis has
relied on transformations of thiols, it is not always easy to prepare organosulfur compounds
due to the limited thiol synthesis. Herein, we report a new method to synthesize o-halogenated
aryl xanthates as masked thiols by thiohalogenation of aryne intermediates.

Keywords : Aryne; Xanthate; Thiol; Organosulfur compounds; Heterocyclic compounds
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1) T. Matsuzawa, S. Yoshida, T. Hosoya, Tetrahedron Lett. 2018, 59, 4197.
2) H. Yoshida, Y. Asatsu, Y. Mimura, Y. Ito, J. Ohshita, K. Takaki, Angew. Chem. Int. Ed. 2011, 50, 9676.
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Synthesis of Organosulfur Compounds via Aryne Reactions of Triphenylmethanethiol (7okyo
University of Science) O Ayu Watanabe, Yukiko Kumagai, Suguru Yoshida

Thiols are essential intermediates in the synthesis of a broad range of organosulfur
compounds. Due to the low stability and unpleasant smell of thiols, a variety of thiol
equivalents are desired. Herein, we found that a variety of organosulfur compounds can be
synthesized by reactions of triphenylmethanethiol as a hydrogen sulfide equivalent with an
arynes and electrophiles.

Keywords : Aryne; Thiol; Organosulfur compounds;, Multicomponent reaction; Grignard
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Synthesis of 3-arylaryne precursors by Lewis acid-mediated Suzuki—Miyaura cross-coupling
reaction and their synthetic application

(‘IBB, Tokyo Med.& Dent. Univ., *Graduate School of Pharmaceutical Sciences, Kyushu Univ.)
(OWenkang Zhao,' Takashi Niwa,” Yuto Sumida,' Takamitsu Hosoya'

3-Arylarynes are useful intermediates for the synthesis of multisubstituted biaryls. In this
study, we have developed an efficient synthetic route for 3-arylaryne precursors. We found that
Lewis acid-promoted Suzuki—Miyaura cross-coupling reaction of 2-bromo-6-silylphenyl
triflate with 2-hydroxyphenylboronic acid proceeded to afford 3-arylaryne precursor in high
yield. The treatment of this 3-arylaryne precursor with fluoride gave dibenzofuran, probably
via the generation of 3-arylaryne and the subsequent intramolecular nucleophilic attack by the
neighboring hydroxy group.
Keywords : Aryne; Intramolecular reaction; Suzuki—Miyaura cross-coupling; Heterocyclic
compound; Borylation
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1) Niwa, T.; Uetake, Y. et al. Nat. Catal. 2021, 4, 1080—-1088.
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Synthesis of multisubstituted aromatic compounds using ortho-silylaryl triflate-type 3-
triazenylaryne precursor (/IBB, Tokyo Med. & Dent. Univ.)

(OTakumi Okuyama, Jumpei Taguchi, Takamitsu Hosoya

Recently, we developed a generation method for 3-triazenylarynes from ortho-iodoaryl
triflate-type precursors and applied it for the synthesis of multisubstituted aromatics. Herein,
we report a synthesis of ortho-silylaryl triflate 1 as a new 3-triazenylaryne precursor. The aryne
generated from 1 by treatment with a fluoride reagent efficiently reacted with various
arynophiles. Moreover, regioselective C—H borylation of 1 afforded borylated aryne precursor
2, from which tetrasubstituted aromatics were synthesizable through a sequential
transformation of the boryl group, aryne moiety, and the triazenyl group.

Keywords : Aryne; Triazene; Cycloaddition; Multisubstituted Aromatic Compound, Benzyne
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1) Taguchi, J.; Okuyama, T.; Tomita, S.; Niwa, T.; Hosoya, T. Org. Lett. 2023, 25, 7030. [RIFFH] DFELL
L 72345 : Ito, M.; Takishima, Y.; Ishikawa, R.; Kamimura, M.; Watanabe, H.; Konishi, T.; Higuchi, K.;
Sugiyama, S. Chem. Commun. 2023, 59, 14249.
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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 of Aminonaphthalene Derivatives through Aminoaryne Intermediates
(Tokyo University of Science) (OTomoka Okada, Mayu Kawada, Suguru Yoshida

Aminonaphthalenes are frequently found as fluorescent labeling compounds and synthetic
intermediates for organic materials. However, it is not easy to perform site-selective
functionalizations of naphthalenes. Thus, a new method to synthesize diverse
aminonaphthalenes is required. Herein, we report the selective synthesis of various
aminonaphthalenes via Diels—Alder reaction of arynes with diens.

Keywords : Aryne; Aminonaphthalene; Diels—Alder reaction
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1) S. Yoshida, Y. Nakamura, K. Uchida, Y. Hazama, T. Hosoya, Org. Lett. 2016, 18, 6212.
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Synthesis and Evaluation of Triptycene Analogs to Mimic Lipids (' Interdisciplinary Graduate
School of Engineering Sciences, Kyushu University, “Institute for Materials Chemistry and
Engineering, Kyushu University, *Graduate School of Science, Kyushu University) Oltsuki
Higashionna,' Takayuki Iwata,> Masanao Kinoshita,?> Nobuaki Matsumori,® Mitsuru Shindo?

Triptycene is a propeller-shaped molecule consisting of three fused benzene rings, and has
rigid molecular framework, which has been utilized in the development of various functional
molecules. We have developed a consecutive cycloaddition reaction of ynolates with benzynes
to regioselectively synthesize triptycenes bearing substituents at 1, 8, 10 and 13 positions. In
this presentation, we will report the synthesis of triptycene analogs having long alkyl chains
and hydrophilic functional groups, and its thermal phase behavior in lipid membranes.
Keywords : Triptycene; Lipid mimic, Ynolate-aryne triple cycloaddition; Liposome, Domain
structure
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(1) S. Umezu, G. P. Gomes, T. Yoshinaga, M. Sakae, K. Matsumoto, T. Iwata, I. Alabugin, M. Shindo,
Angew. Chem. Int. Ed. 2017, 56, 1298.
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Synthesis of Benzofurans via Cycloaddition of Benzynes and Silyl Ynol Ethers ('
Interdisciplinary Graduate School of Engineering Sciences, Kyusyu University, ? Institute for

Materials Chemistry and Engineering, Kyushu University) OTakeshi Kaku,! Takayuki Iwata,’
Mitsuru Shindo?

Benzofuran is a pivotal heteroaromatic compound found in bioactive natural
products. However, its synthetic methods are limited compared to indole, and there
is a need for the development of new synthetic methods. In this presentation, we
report a novel method for synthesizing substituted benzofurans through a
cycloaddition reaction between benzynes and silyl ynol ethers.

Keywords : Benzofurans,; Benzynes, Silyl ynol ether, Cycloaddition
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Transformation using phenylboronic acid—dipropanolamine complexes as aryne precursors
(IBB, Tokyo Med. & Dent. Univ., RIKEN Center for Biosystems Dynamics Research,
3Graduate School of Pharmaceutical Sciences, Kyushu University)

OYuting Zhang', Jumpei Taguchi!, Takashi Niwa'->*, Takamitsu Hosoya!*?

Recently, we found that 2-triflyloxyphenylboronic acid—dipropanolamine complex serve as
an efficient benzyne precursor by treatment with relatively weak bases such as LIHMDS. In
this study, we examined the substrate scope of this method. As a result, benzyne generated by
this method was available for efficient cycloaddition with various arynophiles including furan,
pyrrole, and azide, as well as nucleophilic addition of N-methylaniline. Precursors bearing
methoxy or chloro group were also available for transformation via the corresponding 3-
substituted arynes using this method. Furthermore, we succeeded in a selective aryne
generation from this precursor in the presence of o-silylaryl triflate-type precursor.

Keywords : Aryne; Boron,; Bora-heterocycle; Ate complex, Dipropanolamine
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Facile generation method for 3-fluoroaryne (‘Institute of Biomaterials Bioengineering, Tokyo
Medical and Dental University, 2RIKEN BDR,*Graduate School of Pharmaceutical Sciences,
Kyushu University) Yuto Sumida,' Miho Hanya,' Kenji Watanabe,” Jumpei Taguchi,' Takashi,
Niwa,'** Takamitsu Hosoya'*

Although fluorine-substituted arynes are useful intermediates for the synthesis of complex
fluorinated aromatic compounds, the preparation of multisubstituted precursors is an often-
complicated task. Herein, we report a convenient method for the generation of 3-fluoroarynes
from easily synthesizable precursors. We have found that adding a DME solution of
CFs;CF,TMS and 2-unsubstituted 3-fluoroaryl triflate to a DME solution of arynophile, cesium
fluoride, and 18-crown-6 at 0 °C affords the corresponding fluoroarene in high yield. The 3-
fluoroaryne is generated via deprotonation of the most acidic 2-position proton by the
pentafluoroethyl anion, followed by the B-elimination of the triflyloxy group. This method was
applicable for generating various 3-fluoroarynes from the corresponding simple triflates,
serving a useful synthetic methodology for the construction of fluorine-containing
multisubstituted aromatics.

Keywords : Benzyne, Aryne, Fluorinated arene, Multisubstituted aromatic
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Sequential aryne generation from 3-fluoroaryne precursor

(\Institute of Biomaterials Bioengineering, Tokyo Medical and Dental University, *RIKEN
BDR,*Graduate School of Pharmaceutical Sciences, Kyushu University)

Kayato 1I\zlishida,1 Yuto Sumida,! Miho Hamya,1 Jumpei Taguchi,' Takashi, Niwa,>* Takamitsu
Hosoya™

Since arynes are useful intermediates for constructing the skeleton of multisubstituted
aromatic compounds, a method for sequential aryne generation on a single aromatic ring would
be a powerful method for preparing more complex multisubstituted aromatics. In this study, we
have examined to develop a novel method for sequential aryne generation using a 3-fluoroaryne
precursor.

Keywords : Benzyne,; 3-fuluoroaryne; Sequential aryne generation; Multisubstituted aromatic

T I A NIZERGTF S OB AERICA AP EETH LT, — oD HE
BRECHEGNICT 74 o 2RAESE, BRICFIHTEIUR, X0 EMERZERS FIR
REICAERTE DY, SEIFL1L, BB LIZ3-7v4na T 74 v OREER?Y
EMABDOED Z ETRRMNCT 74 2RETE D FIEORIRICE AT, B4k
INZI, 3-7 A _X YA COFIBMETH D 3-7 47 2=/ N 77— MNIxt
LT, BADEEMESMTT 74 VORAENARER I — F=0 AE Y2 B - LT
WA LTZR RV A VHIBME L OB E ., ZNEFIH LIZBIRT 74 U REE BT L

72
arynophile 2
F b arynophile 1 C,FeTMS E

©| TS0~ # le base  CsF, 18-c-6

= L > >

/
A Aoty
1

1) L. Yang, et al. Chem. Soc. Rev. 2017, 46, 1707.

2) HiGHTH.
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Aryne Oligomerization Promoted by N-Aryl Pyrazoles as Initiators ('Graduate School of
Engineering, Osaka University, 2ICS-OTRI, Osaka University) OShisato Yamamura, ' Hayato
Fujimoto, * Mamoru Tobisu!~

Poly(phenylene)s are one of the simplest aromatic polymers. Based on their bonding patterns,
poly(phenylene)s can be classified into poly(o-phenylene)s, poly(m-phenylene)s, and poly(p-
phenylene)s. While poly(m-phenylene)s and poly(p-phenylene)s have been extensively studied,
poly(o-phenylene)s have been underdeveloped until recently due to the difficulty in their
synthesis. The most straightforward route to poly(o-phenylene)s is polymerization of arynes.
However, the polymerization of arynes is challenging due to their high reactivity and short
lifetime. In 2015, Uchiyama reported the first polymerization of arynes using a copper catalyst
as an initiator.” In 2021, oligomerization of arynes using a phosphine catalyst and
selenocyanate was also reported.? However, reports on the oligomerization and polymerization
of arynes still remain limited. Herein, we discovered that sequential insertion of arynes
proceeds via Smiles rearrangement by using N-aryl pyrazole as an initiator.

Keywords : Aryne; Pyrazole; Oligo(ortho-Phenylene)s; Smiles Rearrangement;
Oligomerization
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