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Improved Si—H Borylation: Synthesis of Functionalized Silylboranes Enabled by Terminal
Alkene Addition ('Graduate School of Chemical Sciences and Engineering, Hokkaido
University, >Graduate School of Engineering, Hokkaido University, *WPI-ICReDD, Hokkaido
University) OKotomi Sawada,' Rikuro Takahashi,' Hajime Ito**

Silylborane compounds are synthetic intermediates for preparing both organoboron and
organosilicon compounds. Transition metal-catalyzed Si—H borylation of hydrosilanes is a
useful method for silylboranes synthesis.!* In this study, we demonstrated that the Si—H
borylation includes a reverse reaction from the products, pinacolborane and silylborane,
decreasing the product yields. We assumed that the addition of unsaturated hydrocarbon
compounds could remove pinacolborane by in-situ hydroboration. Indeed, we successfully
suppressed the reverse reaction and improved the efficiency of the Si—H borylation by adding
terminal alkenes. Furthermore, we successfully achieved the Si—H borylation of functionalized
hydrosilanes by using this improved reaction conditions.

Keywords : Silylborane; Si—H Borylation, Diboron; Back Reaction; Hydrosilane
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1) Boebel, T. A.; Hartwig, J. F. Organometallics. 2008, 27, 6013.
2) Shishido, R.; Uesugi, M.; Takahashi, R.; Mita, T.; Ishiyama, T.; Kubota, K.; Ito, H. J. Am. Chem. Soc.
2020, /42, 14125.
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Photo-induced C-H Methoxylation of N-Alkylamides (Kyoto University) OKeitaro Kato,
Shintaro Okumura, Naoki Ishida

The C-H alkoxylation of N-alkylamides affords an efficient access to V,0O-acetals, iminium
cation equivalents serving as versatile synthetic intermediates. Historically, this reaction has
been carried out primarily by electrochemical methods?. In this study, we discovered that the
photoinduced C—H methoxylation reaction proceeds by the co-catalytic action of iridium and
nickel bromide. For instance, N-butyl-4-methoxybenzamide was reacted with methanol (20
equiv) in the presence of Ir[dF(CF3)ppy](dtbbpy)PFs (2 mol%), NiBra(dme) (5 mol%), and
rac-BINAP (6 mol%) catalysts under 425 nm light irradiation to afford the corresponding N-
acyl-N,O-acetal in 78% yield. This reaction proceeded in the absence of any external oxidant,
producing gaseous hydrogen as the sole byproduct.

Keywords : Iridium; Nickel; Photoredox catalyst; Amide
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1) Jones, A. M.; Banks, C. E. Beilstein J. Org. Chem. 2014, 10, 3056-3072
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Visible-Light-Driven Nickel-Catalyzed Cross-Coupling with Organic Dye-Appended
Bipyridine Ligands (Graduate School of Arts and Sciences, The University of Tokyo)
(OTakahiro Minoura, Tomohiro Iwai, Jun Terao

In visible-light-driven Ni catalyzed cross-coupling, the use of inexpensive and readily
available organic dyes instead of luminescent metal complexes as photosensitizers is desirable,
but it is limited due to their short-lived excited state. In this study, we report that a new class
of 2,2’-bipyridine ligands bearing rhodamine B-based dyes linked via amide bonds promotes
visible-light-driven Ni-catalyzed cross-coupling of aryl halides with various nucleophiles. The
addition of both the common bipyridine-Ni catalyst and rhodamine B separately resulted in low
yields, indicating the importance of the linkage between the Ni catalyst and the organic dye.
Keywords : Rhodamine B, Bipyridine Ligand, Photocatalyst, Nickel Catalyst, Cross-Coupling
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1) MacMillan, D. W. C. et al. Chem. Rev. 2022, 122, 1485.
2) Reischauer, S.; Strauss, V.; Pieber, B. ACS Catal. 2020, 10, 13269.
3) Pignataro, L. et al. ACS Catal. 2024, 14, 18651.
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Synthesis of Phenanthrohne—Immoqulnone Ligands and Their Application to Nickel-Catalyzed

Cross-Electrophile Coupling (Graduate School of Arts and Science, The University of Tokyo)
OHiroto Miyabe, Tomohiro Iwai, Jun Terao

Transition-metal complex catalysts with redox-active ligands enable precise control of the
catalytic properties based on various redox states of both the ligands and the metals. We are
intrigued by an iminoquinone structure as a redox active site, which allows steric and electronic
tuning by modification of the imine nitrogen substituent, and thus introduced this motif into
strong N,N'-chelating 1,10-phenanthroline to develop a new redox-active ligand.
Phenanthroline-iminoquinone bearing 2,6-diisopropylphenyl group exhibited superior ligand
performance compared with common bipyridine-based ligands in Ni-catalyzed cross-
electrophile coupling between aryl halides and alkyl halides using zinc metal as a reductant.
Keywords : Redox-Active Ligand, Iminoquinone, Phenanthroline, Nickel Catalyst, Cross-
Electrophile Coupling
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1) Adhikari, D. et al. ACS Catal. 2022, 12, 13075.
2) Weix, D.J. et al. Chem. Rev. 2024, 124, 13397.
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Palladium-Catalyzed  anti-Michael-Type  Hydroalkoxylation (School of  Engineering,
University of Fukui) OKeita Obata, Yuya Denda, Hirotsugu Suzuki

Anti-Michael-type addition represents an unusual o-addition of nucleophiles to
o,B-unsaturated carbonyl compounds, enabling the direct synthesis of a-substituted carbonyl
compounds in a single step. Despite its utility and broad applicability, anti-Michael-type
additions remain underexplored due to the inherent electronic bias of the alkene moiety. To
address this challenge, we hypothesized that the regioselectivity of the addition step could be
controlled by a transition metal catalyst through the formation of a stable five-membered
palladacycle as a key reaction intermediate. Treatment of N-(quinolin-8-yl)acrylamide with
methanol in the presence of PA(OCOCEF;), at 60 °C for 48 h afforded the corresponding
alkoxylated product in 70% yield. Moreover, various o-substituted acrylamides were
successfully employed in the reaction, generating products with an o-quaternary carbon
center in good yields.

Keywords: Palladium, Alcohol, o,f-unsatrated carbonyl compounds
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1) (a) Suzuki, H.; Moro, R.; Matsuda, T. J. Am. Chem. Soc. 2024, 146, 13697-13702; (b) Suzuki, H.;
Yamanokuchi, S.; Moro, R.; Matsuda, T. Org. Lett. 2024, 26, 6444—6448.
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The Effect of the Secondary Ligand in the Nickel-mediated
Dehalogenative Polycondensation of Dibromofluorene

(‘Department of Chemical Science and Engineering, Kobe University, *Research Center for
Membrane and Film Technology, Kobe University) ONaoki Noda,' Maho Umeda,' Kentaro
Okano,' Atsunori Mori'?

Keywords: nickel(0) complex, 2,2'-bipyridine, 1,4-bis(4-pyridyl)benzene, n-conjugated
polymer, polyfluorene

We have reported the dehalogenative polyfluorene synthesis using o)
Ni(cod)(dq) (1) (COD: 1,5-cyclooctadiene, DQ: duroquinone) as a nickel(0) 7 Me ¢\ Me
complex and DTBPY (L1) (4,4'-di-fert-butyl-2,2'-bipyridine) as a @Ni:ﬂ:ﬁm
bipyridine ligand.! Herein, we describe the effect of the secondary ligand on ) o]
the dehalogenative polycondensation. Ni(cod)(da) (1)

In our previous report, the polymerization of dibromofluorene 2 with Ni(cod)(dq) (1) and
L1 resulted in affording polyfluorene 3 (M, = 13000) in 81% yield." When 60 mol% 4,4'-
bipyridine was employed as a secondary ligand, the molecular weight of 3 was decreased to
M, = 5100. However, the molecular wight of 3 was remarkably improved to M, = 42000 with
1,4-bis(4-pyridyl)benzene (L2) (60 mol%) as a secondary ligand. In contrast, the
polymerization hardly proceeded with 60 mol% of L2 in the absence of bipyridine ligand L1.

secondary ligand (L2)

Ni(cod)(dg) (1) 120 mol%

DTBPY (L1) 120 mol% wio L2: My, = 13000
O O MMy, = 2.0
Br . Br . yield 81%

DMF/toluene (1:4), 120 °C wiL2: M, = 42000

Hex Hex 72h Hex Hex n MM, = 2.7
2 3 yield quant
Reference
1. Noda, N.; Umeda, M.; Okano, K.; Horie, M.; Mori, A. ChemRxiv 2024, DOI: 10.26434/chemrxiv-
2024-1rfzp.
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Catalytic Asymmetric Autoinductive Reaction Utilizing the Product as the Sole Source of
Chirality (Graduate School of Engineering, Kyoto University) OShumpei Ito, Kae Oshitani,
Yusuke Matsumoto, Takeshi Yamamoto, Michinori Suginome

Pd-catalyzed asymmetric hydrosilylation of styrene in the presence of achiral helical
macromolecular phosphine ligand (PQXphos) was achieved by using separately prepared
enantioenriched hydrosilylation product as a sole source of chirality. In this autoinductive
asymmetric reaction, the hydrosilylation product induced single-handed screw-sense to
PQXphos effectively.

Keywords : Helical Polymer, Dynamic Chirality, Polymer Catalyst, Non-Covalent Interaction,
Asymmetric Amplification
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[1] Y. Nagata, R. Takeda, M. Suginome, ACS Cent. Sci., 2019, 5, 1235.
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