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Ipso-Borylation of triazenylarenes under UV 1rradlat10n and its application to the synthesis of
cyclic boron compounds (‘Grad. Sch. Pharm. Sci., Kyushu Univ., °Sch. Pharm. Sci., Kyushu
Univ.,* LBB, IIR, Science Tokyo) OYamato Ezo,"* Motoki Ando,? Satoshi Kurumada,' Yuto
Sumida,’ Takamitsu Hosoya,” Takashi Niwa'?

Ultraviolet irradiation (Amax = 370 nm) to a mixture of triazenylarenes and diboron ester
afforded ipso-borylated aromatic compounds. This transition metal-free borylation reaction
occurred under air and showed high functional group tolerance. Since this method does not
utilize (pseudo)halogeno groups, which are commonly employed in conventional borylation
methods, it is applicable for synthesizing organoboron compounds with various substituents by
combining reliable cross-coupling chemistry. Indeed, we succeeded in synthesizing cyclic
boron compounds by applying this method.

Keywords : Triazene; Borylation; Photoreaction; Boron compound
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Oxidation reactions of dibenzo-1,4-azaborine affording open-shell cationic species (Graduate
School of Science, University of Hyogo) O Toshihiro Moriya, Ryo Inoue, Kazuya Kubo
Tomohiro Agou

Open-shell molecules, such as stable radicals and diradicaloids, have attracted increasing
attention as a new class of near-infrared (NIR) dyes owing to their narrower HOMO-LUMO
energy gaps compared to closed-shell molecules. We have previously reported the generation
and properties of cationic dibenzo[1,4]azaborines (DBABs) 1* and 1** by oxidation of the
corresponding DBAB bearing an electron-donating diarylamino (Ar2N) group.' In the present
study, to elucidate the influence of electron-donating groups on the properties of cationic
DBABs, we investigated the generation of open-shell cations 2* and 22* via oxidation of DBAB
2 bearing dimethylamino substituent. Oxidation potentials of DBAB 2 corresponding to the
generation of 2* and 2% were observed at +0.07 V and +0.57 V, respectively, which were
cathodically shifted relative to those of 1 (+0.26 V and +0.58 V). Chemical oxidation of 2 using
[(4-BrCsH4)sN]SbFs resulted in the appearance of absorption bands at 1447 nm (for 2*) and 871
nm (for 22*), both of which are substantially shorter wavelength-shifted compared with those
of 1* (2000 nm) and 1** (1200 nm). In addition, the generation of cationic DBABs bearing
different electron-donating groups will also be reported.

Keywords : Open-shell species; Boron; Electrochemical Properties; Optical Properties
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Suzuki—Miyaura cross-coupling reactions of NHC—aryl substituted boranes with aryl halides
(Yamaguchi University) OKazuki Nakayama, Ryo Komatsu, Takuji Kawamoto

The Suzuki—Miyaura cross-coupling reaction is a cornerstone of C—C bond formation in
organic synthesis, traditionally relying on boronic acids and related derivatives. Recent
advances have expanded the scope to new boron species, including NHC-BF:Ar and amino
borane-based systems. However, cross-coupling reactions using simple aryl boranes remain
unexplored.

Recently, we developed a new approach to NHC-aryl boranes from aryl sulfones and NHC—
boranes. Herein, we examine their direct Suzuki—-Miyaura cross-coupling with aryl halides.
Keywords : NHC-borane; Chemoselective; Suzuki-Miyaura cross-coupling
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1) Miyaura, N.; Yamada, K.; Suzuki, A. Tetrahedron Lett. 1979, 20, 3437.

2) Nerkar, S.; Curran, D. P. Org. Lett. 2015, 17, 3394,

3) Buettner, C. S.; Stavagna, C.; Tilby, M. J.; Bartosz, G.; Douglas, J. J.; Yasukawa, N.;
Leonori, D. J. Am. Chem. Soc. 2024, 146, 24042.

4) Yasukawa, N.; Okada, W.; Fimm, M.; Kawamura, R.; Nomura, R.; Takehara, T.; Suzuki,
T.; Leonori, D.; Nakamura, S. Angew. Chem. Int. Ed. 2025, 64, €202514741.

5) Komatsu, R.; Morioka, T.; Kamimura, A.; Matsubara, H.; Curran, D. P.; Kawamoto, T.
Org. Lett. 2026, 28, 260.
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Synthesis and Electronic Properties of N-Heterocyclic Carbene—-BN-n Hybrid Molecules
(‘Graduate School of Engineering, Tokyo University, 2JST ACT-X, *RIKEN) O Akito Sawa',
Taichi Koike" 2, Kenichiro Itami’®, Hiroshi Masai'

Fusing functional z-electron systems directly to N-heterocyclic carbenes (NHCs) is a
promising strategy for accessing unexplored molecular motifs with tunable properties.
Motivated by the attractive fluorescence and redox characteristics of boron- and nitrogen-
doped polycyclic aromatic compounds, we designed a hybrid scaffold combining these doped
aromatic compounds with an NHC core. Herein, we report on the synthesis of a target carbene
utilizing our electrophilic B-N—B-tetracene reagent and examine its electronic properties.

Keywords : Low-Valent Carbon Species;, N-Heterocyclic Carbene; Boron Doped Aromatic
Molecules,; Luminescent Molecules, Redox Chemistry
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1) Examples of functional NHC. Nguyen, D. T.; Freitag, M.; Gutheil, C.; Sotthewes, K.; Tyler, B. J.;
Bockmann, M.; Das, M.; Schliiter, F.; Doltsinis, N. L.; Arlinghaus,H. F.; Ravoo, B. J.; Glorius, F.
Angew. Chem. Int. Ed. 2020, 59, 13651-13656.

2) Nakatsuka, S.; Yasuda, N.; Hatakeyama, T. J. Am. Chem. Soc. 2018, 140, 13562—13565.

3) Wei, H,; Liu, Y.; Gopalakrishna, T. Y.; Phan, H.; Huang, X.; Bao, L.; Guo, J.; Zhou, J.; Luo, S.; Wu,
J.; Zeng, Z. J. Am. Chem. Soc. 2017, 139, 15760-15767.
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Hydroboration Reaction of CO, Catalyzed by a Lithium Amide Bearing an Intramolecular
Carbene Ligand (Graduate School of Science and Engineering, Saitama University.) ORyota
Watanabe, Norio Nakata

The hydroboration reaction with carbonyl compounds is one of the important reactions in
organic chemistry and provides the corresponding alcohol precursors. Recently, hydroboration
reaction catalyzed by s-block species was extensively explored. However, the hydroboration
of carbon dioxide (CO,) remains limited. Here, we present the reduction reaction of CO,
catalyzed by a lithium amide bearing an amino-linked NHC ligand.

In the presence of 1 mol% of lithium amide 1, 3 equivalents of pinacolborane (HBpin) were
reacted under pressurized CO, atmosphere (ca. 3 bar). The reaction was completed at 60 C
within 8 h, resulting the selective formation of bis(boroxy)methane 2 in 92% NMR yield. We
also describe DFT calculations for the elucidation of the reaction mechanism in the
hydroboration reaction.

Keywords : Hydroboration reaction; Carbon dioxide,; Lithium amide; N-Heterocyclic carbene
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1) Cross, W. B.; Daly, C. G.; Ackerman, R. L.; George, I. R.; Jutzi, K. S. Dalton Trans. 2011, 40, 495-505.
2) Kobayashi, Y; Nakaya, K; Takahashi, S; Watanabe, R; Nakata, N. Chem. -Eur. J. 2025, €202501396.
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Light-induced synthesis of fluorinated fused polycyclic aromatics (Faculty of Molecular
Chemistry and Engineering, Kyoto Institute of Technology) OEmi Otsuka, Taiyo Saito, Motohiro
Yasui, Tsutomu Konno

Phenanthrene derivatives have attracted considerable attention as organic electronic materials
owing to their extended m-conjugated structures. Herein, we report the synthesis of fluorinated
phenanthrene derivatives via a photoinduced intramolecular cyclization of CFs-substituted cis-
1,2-diarylethenes 1. Treatment of 1 with 3.3 equiv. each of iodine and 1,2-epoxybutane in 1,4-
dioxane under irradiation with 370 nm light at room temperature for 24 h afforded the
corresponding phenanthrene derivative in 30% yield, along with 47% of the frans-alkene isomer
as a byproduct. In the case of CFs-substituted triarylethenes, although the phenanthrene
framework could be constructed, concomitant isomerization of the substrate was observed.
Keywords: Fluorine; Fluorinated cis-1,2-diarylethene; Polycyclic aromatic hydrocarbon;
Photochemical reaction,; Intramolecular cyclization
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Scheme 1. Synthesis of phenanthrene derivatives from CF3-containing alkenes
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Synthesis of fluoroalkylated 1,3-butadiene derivatives via intermolecular ene-yne coupling
(Faculty of Molecular Chemistry and Engineering, Kyoto Institute of Technology) O Yudai
Yoshioka, Motohiro Yasui, Shigeyuki Yamada, Tsutomu Konno

Treatment of CF3-containing alkynes with 1.2 equiv of styrene in the presence of 10 mol%
each of Co(dppe)Br, and 2,2’-bipyridyl, and 40 mol% each of zinc and zinc iodide, in
CH,Cl; at 50 °C for 24 h afforded the corresponding ene-yne coupling products, namely
1,3-butadiene derivatives, in high yields as mixtures of regioisomers.

Keywords : Fluorinated alkynes; Fluorine; 1,3-Butadiene; Intermolecular ene-yne coupling
reaction, Cobalt catalyst
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Catalytic deoxyfluorination of carboxylic anhydrides using phthaloyl difluoride: development
and applications (‘Faculty of Engineering, Gifu University) O Seigo Sasajima,! Yohei
Ogiwara!

Deoxyfluorination has been recognized as a powerful synthetic strategy for the direct
conversion of oxygen-containing compounds into fluorinated molecules, and a variety of
deoxyfluorination reagents, such as DAST, have been developed to date. Our research group
has previously reported a palladium-catalyzed deoxyfluorination of carboxylic anhydrides
using a benzoyl fluoride derivative as the deoxyfluorination reagent. However, this method
required an excess amount of substrate due to the reversible nature of the acyl exchange process.
In this study, we found that phthaloyl difluoride (PF) serves as an efficient deoxyfluorination
reagent for carboxylic anhydrides under metal catalysis. This transformation is proposed to be
driven by the formation of thermodynamically stable phthalic anhydride.

Keywords : Phthaloyl Difluoride; Deoxyfluorination; Phthalic Anhydride; Catalytic
Transformation; Carboxylic Anhydrides
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1) (a) Champagne, P. A.; Desroches, J.; Hamel, J.-D.; Vandamme, M.; Paquin, J.-F. Chem. Rev. 2015,
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