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Synthesis and Structure of Mono- and Dinuclear Pd(l) Complexes Containing Bidentate
Phosphine Ligands (School of Material and Chemical Technology, Institute of Science Tokyo)
OYuki Koyanagi, Sayuri Takeuchi, Kota Sasaki, Koji Yamamoto, Tsubasa Omoda, Tetsuro
Murahashi

Mononuclear Pd(l) species have been proposed to act as intermediates in catalytic reactions and
their structures and reactivities have been of interest. However, mononuclear Pd(l) species are
known to undergo dimerization to dinuclear complexes having Pd(1)-Pd(l) bonds or
disproportionation to Pd(0) and Pd(ll) species. There are limited examples of isolated
mononuclear Pd(l) complexes. We report synthesis and characterization of mono- and dinuclear
Pd(l) complexes containing bidentate phosphine ligands.

Keywords : Palladium; monovalent; mononuclear; dinuclear; bidentate phosphine; complex
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1) a) Adrian B. Chaplin, Angew. Chem. Int. Ed. 2016, 55, 3754. b) O. V. Ozerov, Chem, 2016, 1,
902.
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Ligand Exchange Reaction of a Pd;3 Cluster Bearing Face-Capping Cycloheptatrienyl Ligands
(\nstitute of Science Tokyo, *National Defense Academy) O Hiroaki Fujikawa,! Kosuke
Iwata,! Koshi Miyazawa,! Yuta Takahira,! Koji Yamamoto,> Tsubasa Omoda,' Tetsuro
Murahashi !

Transition metal nanoclusters have gained much attention, but their complicated structures
containing many ligands have hampered studies of their reactivity. Recently, our group reported
the synthesis of three-dimensional palladium clusters bearing cyclic unsaturated hydrocarbons
as face-capping ligands.! Herein, we report ligand-exchange reaction of this cluster with other
face-capping ligands.

Keywords : Palladium; Metal Cluster, Ligand Exchange; Coordination Chemistry
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1) T. Murahashi, et al. J. Am. Chem. Soc., 2018, 140, 12682
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Discrimination of Perfluorocarbons by Modulable Polyaromatic Capsules and its

Mechanism (Lab. for Chem. & Life Sci., Science Tokyo) OUrara Kai, Yuya Tanaka,
Michito Yoshizawa

Here we report the selective discrimination of perfluorocarbons by a metal-linked
polyaromatic capsule, with modulable metal ions and ligand frameworks, in water at
room temperature. Competitive experiments showed the length- and shape-selective
binding of perfluoroalkanes by a Pd-linked capsule. The preferential encapsulation of
cyclic perfluoroalkane over non-fluorinated one was demonstrated by the same
capsule. The observed, unusual selectivity was revealed by theoretical analyses (e.g.
NCI plots). Keywords: polyaromatic capsule, perfluorocarbons, selective
encapsulation, intermolecular interactions, hydrogen bonds
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Strong Chirality Transfer from Helical Aromatic Capsules to Fullerene

(Lab. for Chem. & Life Sci., Science Tokyo) (OHayate Sasafuchi, Tomohisa Sawada,
Michito Yoshizawa

Helical polyaromatic capsules are formed from two metal ions and four polyaromatic
ligands bearing glucose side chains. The Pt(ll)-linked capsules encapsulate achiral
fluorescent dyes, accompanying host-to-guest chirality transfer. Here we report the
formation of Pd(ll)-linked capsules and their efficient encapsulation of fullerene. The
obtained host-guest composites show strong CD bands in water and organic solvents
as well as in the solid state, due to quite efficient host-to-guest chirality transfer.
Keywords: aromatic capsule, helical, palladium, fullerene, chiral transfer
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Formation of Polyaromatic Coordination Cages Using Asymmetric Bispyridine Ligands

(Lab. for Chem. & Life Sci., Science Tokyo) OReito Kubota, Urara Kai, Michito
Yoshizawa

An M:L4 polyaromatic capsule, obtained from metal ions and symmetric bispyridine
ligands with two anthracene panels, exhibits unusual host abilities in water (JACS
2011, 133, 11441). Here we report the formation of new polyaromatic coordination
cages using asymmetric bispyridine ligands with an anthracene panel. The new
asymmetrical ligand was synthesized in 4 steps. The quantitative formation of an MzLs
polyaromatic cage from the ligands and Pd(ll) ions was confirmed by NMR and MS
analyses. In addition, the same and different polyaromatic cages were obtained using
other metal ions.

Keywords: anthracene panel, asymmetric ligand, polyaromatic cage, metal ion
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Linker Effect of Phosphine-Sulfonate Ligand on Palladium-Catalyzed Ethylene/Allyl Acetate
Copolymerization (' Graduate School of Engineering, The University of Tokyo) o Yusuke Hori,'
Atsushi Furuta,' Ryo Mandai,' Takanori Iwasaki, ' Kyoko Nozaki'

Incorporation of polar groups into polyolefins by the coordination copolymerization is an
attractive way to add chemical properties such as adhesivity to polyolefins. We found that a
palladium-phosphinesulfonate complex featuring a dichloro-substituted thienylene skeleton as
a linker (1) exhibits over 10 times higher activity in the copolymerization of ethylene and allyl
acetate compared to a conventional complex with a phenylene linker (2), while almost
maintaining the molecular weight and an incorporation ratio of allyl acetate. NMR analyses of
the chain-end structures of the copolymers revealed that the reactivities of the complexes in
chain transfer steps were quite different. In addition, we isolated the acetate complexes loac
and 20ac, that are in-situ formed during copolymerization as dormant species. Under an
ethylene atmosphere, 1oac was activated to resume polymerization 2.1 times as fast as 20a4c.
Keywords : Palladium Complex,; Coordination Polymerization; Mechanistic Study
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DI EEHLMT L, e, RERICBWTRT TRAT HIKIRFETH 255K
loac 5 LN 20ae Z HBfE L 7o, TF L UAFLE T, 851K loae IEEIK 204 D 2.1 (5 D5HE T
FHEMEAL LESEZHE Lz, 202 &b, 7k b3 V8RO BEELEHEE O m S 23
Fr=L ) AT 58K 1 NEiEEE R R RO T,

Cat. OAc
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+ Ac
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S 4 /
,,\ P\ /ME P\ /Me Activity Incorporation
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O’ﬁ_o lut o,,ﬁ -0 lut
o) 1 0 2 1 3.2x10? 5.9 1.2
2 2.6x10 7.8 1.3

1) E. Drent, R. van Dijk, R. van Ginkel, B. van Oort, R. I. Pugh, Chem. Commun. 2002, 744-745.
2) S. Akita, J -Y. Guo, F. Seidel, M. Sigman, K. Nozaki, Organometallics 2022, 41, 3185-3196.
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Chemoselective Regulation in Coupling Reaction by Catalyst Speciation (Faculty of
Engineering, Osaka Institute of Technology) (OHiroto Saga, Shiraki Ito, Ryosuke Shigeta,
Ryosuke, Yoshimasa Matsumura, Osamu Shimomura, Atsushi Ohtaka

The regulation of chemoselectivity in reactions represents a fundamental challenge in
organic synthesis, with numerous strategies relying on modifications to components such as
substrates, ligands, or catalysts.) Recently, a regioselective coupling reaction was
accomplished through the careful selection of catalysts,?) demonstrating that selectivity can be
governed by manipulating the reaction environment.

The hydrodehalogenation of aryl halide serves as a competing side reaction in the Ullmann
coupling reaction. Chemoselective control of the Ullmann coupling and hydrodehalogenation
was successfully achieved through the choice of bases and ligands.? In this study, we
demonstrate the modulation of the chemoselectivity of Ullmann coupling reaction and
hydrodebromination through the precise control of the reaction environment via catalyst
amounts.

Keywords : catalyst loading; selectivity; Ullmann coupling reaction, hydrodebromination
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1) (a)Newman, S. G. et al. Org. Lett. 2018, 10,4094. (b) Uozumi, Y.; Yamada, Y. M. A. et al. Org.
Lett. 2020, 22,4797.

2) Fairlamb, J. S. 1. et al. J. Am. Chem. Soc. 2021, 143, 9682.

3) Qi, C.; Zhang, X.-M. et al. J. Org. Chem. 2010, 75, 2556.
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Visible Light-promoted Oxygenation of a Mononuclear NNP(O)-Benzylpalladium Complex
and the Mechanism (Faculty of Science, Nara Women's University) O Risa Shibai, Yuma
Shigehiro, Shogo Sasaki, Yasuyuki Ura

Investigation of the reaction of late transition metal hydrocarbyl complexes with oxygen is
important because it leads to the development of catalytic oxyfunctionalization of
hydrocarbons with oxygen. In this study, the reactivity of a mononuclear benzylpalladium
complex with a NNP(O) tridentate ligand bearing a phosphoryl moiety, [PdBn(MeNNP(O))]
(1), with oxygen under various conditions and the reaction mechanism were investigated.

Reaction of 1 with 1 atm oxygen in CDCl; at room temperature gave 2, in which an oxygen
molecule was inserted into the Pd—C(sp?) bond of 1, and oxygenated products derived from the
benzyl ligand. The oxygenation of 1 was promoted under ambient light, blue LED irradiation,
or in the presence of an acid. The experimental results and DFT calculations indicated that
under ambient light, the oxygenation of 1 proceeds mainly via *1 which reacts with *O,. On the
other hand, under dark conditions, it is suggested that the reaction proceeds by a radical chain
mechanism after the formation of a benzyl radical by homolysis of the Pd—C bond.

Keywords : palladium complex; benzyl ligand; oxygen; visible light; phosphoryl ligand

%IAHERGBE Fa L EVEEE L BEE O KISIZBET 2 MEHE, RIEKFEED
Fa R & A T Al IR 32 B RE M LSS DOBRFEIC D723 B Z E M D EETH 5, AW
T, RAKRVIVENLZ AT D NNP(O) ZJERINL 1% & DHEE R U NRT D Lk
{R[PdBn(MeNNP(0O))] (WIZkF3 HFE 2 DZE N TOMBE OIS L, Z O RSHEMEIC
DN THR LT,

CDCLIESF, 1 ZEIE N T 1 REDOHBFE LSS ESH Z EIL > T, 1 O Pd-C(sp’)
FEOITIEENEA L5 2 38 LW DVENT T H SR OB FAL AR 3 5 ST,
SR 1 OFRFILITEIE FoF 6 LED YT, 23 E FeEtEsns Z &0
bhote, FEBFERE DFTREICEIY, BT T 1 B8E I3 Lotk
30, BT FRAT DHEREIC Ko CRICHEI TS D Z e & iz, —J7, BT R T
1% PAd-C FEA OWERZUC L 0 R DT Dh VR LT, T ¥ VB 7ok
T Z LRI NI, AR Y VLA £ 72 72 WEIELO 851K [PdBn(Cl)(bpy)]
(bpy = 2,2"-bipyridine) b &L L, 1 & DUSHED R %247 - 7=,

benzyl hydroperoxide
0O, (1 atm) RS N +

o |

_ N\Pld/P—Ph + benzyl alcohol
CDClj, r.t., 1-20 min 1] +
dark, ambient light, o benzaldehyde
or blue LED OOBn

© The Chemical Society of Japan - [BJA307-2vn-08 -



