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Reduction of Nickel Sheet Sandwich Clusters Bearing Cyclooctatetraene Ligands ('School of
Materials and Chemical Technology, Institute of Science Tokyo, *Department of Applied

Chemistry, National Defense Academy, 3iCeMS, Kyoto University) O Genki Sakai,' Koji
Yamamoto,” Tsubasa Omoda,' Shigeyoshi Sakaki,’ Tetsuro Murahashi'

Several mononuclear Ni sandwich complexes have been developed. However, there are few
examples of multinuclear Ni sandwich complexes. We recently found the cationic tetranuclear
Ni sandwich clusters bearing cyclooctatetraene ligands. Here, we report reductive formation of
neutral Ni sandwich clusters. The bonding nature between Ni4 sheet and COT ligands of the
neutral complexes were analyzed by DFT calculations.

Keywords : Nickel; Multinuclear Sandwich Complexes,; Coordination Bonds
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1) a) G. Wilkinson, P. L. Pauson, J. M. Birmingham, F. A. Cotton, J. Am. Chem. Soc. 1953, 75, 1011. b)
E. O. Fischer, R. Jira, Z. Naturforsch. 1953, 8b, 217. c¢) 1. Krossing et al., Angew. Chem. Int. Ed. 2022,

61,¢202211555.
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Synthesis and Structural Characterization of 3d-Metal(II) Complexes Bearing a Tripodal Schiff
Base Ligand Based on a Cyclohexane Ring (!Graduate School of Environmental, Life, Natural
Science and Technology, Okayama Univ., *Graduate School of Science, University of Hyogo,
3RIIS, Okayama Univ.) OTakeru Senoo,' Masaki Okawa,' Kazuma Takahara,” Hiroshi Isobe,’
Takayoshi Suzuki'?

The title Schiff base ligand (Hstcpz) can introduce a trigonal prismatic distortion to the
hexacoordinated metal center, owing to the rigidity of the cyclohexane ring. In this study, we
aim to synthesize new 3d-metal(Il) complexes which form a trigonal prismatic structure and to
explore their novel properties. In this presentation, a new Ni'' complex was synthesized using
Hstepz in which pyrazole moieties were condensed to cis, cis-1,3,5-triaminocyclohexane, and
the interaction of the complex cation with the counter anions in the crystal structure was
compared and evaluated. Also, multinuclear complexes bearing Hstcpz were synthesized, and
their structures were investigated.

Keywords : Trigonal prismatic structure; Structural chemistry; Mononuclear complex;
Multinuclear complex; Tripodal ligand
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Hstecpz & Ni"™X, (X = Br or Cl) % K& & &, [Ni'(Hstepz)|Br, (1a) B8 L O
[Ni'(Hstepz)]CL,  (1b) ZE&hk L7z, ENENDOKRFERMBAERDB 72> T DHIcH b
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Unlocking the Activation of Pyridine-derivatives using Mg/Pd and Mg/Ni
Bimetallic Complexes

(nstitute of Inorganic Chemistry, University of Bonn, *Mulliken Center for Theoretical
Chemistry, University of Bonn) OlJoey Feld,' Hui Zhu,?> Connie C. Lu!

Keywords: C—H activation; Heterocycle; Nickel; Palladium; Magnesium

Lewis acid additives are often used in cross-coupling reactions involving transition metals
to enhance selectivity and the rate of reaction. These have led to investigations in the reactivity
of bimetallic complexes featuring a Lewis acidic element and a transition metal. Lewis acidic
p-block elements with transition metals in close proximity have been used to induce
cooperative activation of molecules such as dihydrogen,' pyridine? and fluoroarenes.* The well-
defined empty p-orbital on group 13 elements provide a directional covalent interaction with
electron-rich transition metals and has enabled isolation of reactive low valent species.

We wanted to explore the s-block elements as Lewis acids and utilise the ionic character for
more flexible interactions with the transition metal, whilst still providing an anchoring site for
Lewis basic substrates, such as pyridine derivatives. We present our results on isolated
activation of pyridine derivatives with Pd and Ni complexes.

; - 1 N .
N\‘IVI/ i PiPra N—> N “Mi. _ | PiPr,
M1 --M . / M
N / 2 M1 = Li, Mg, Zn N / \2
¥PiPr2 M, = Pd, Ni \——PiPrzx

1) T.-P. Lin, J. C. Peters, J. Am. Chem. Soc. 2013, 135, 15310-13513. 2) W. C. Shih, O. V. Ozerov, J.
Am. Chem. Soc. 2017, 139, 17297-17300. 3) a) N. Hara, T. Saito, K. Semba, N. Kuriakose, H. Zheng,
S. Sakaki, Y. Nakao, J. Am. Chem. Soc. 2018, 140, 7070-7073. b) L. Fuyjii, K. Semba, Q.-Z. Li, S. Sakaki,
Y. Nakao, J. Am. Chem. Soc. 2020, 142, 11647-11652.
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Fatty acids, widely used such as Iubricants, surfactants, are currently synthesized by ethylene
oligomerization to higher olefins followed by hydroformylation and oxidation process in industry. In
this study, we postulated a one-pot reaction consists of two key reactions mediated by Ni-catalyst,
namely (i) ethylene oligomerization by Ni(Il) complexes, and (ii) CO; insertion to alkyl-Ni(I)
complexes (Scheme 1). Formation of a stable alkyl-Ni(II) complex 2 whose B-hydride elimination is
exceptionally slow was confirmed by NMR (Scheme 2) and CO; insertion was detected for the Me/
TMSCH»-Ni(I) complexes which were formed by electrochemical reduction of their corresponding
Ni(II) species 3 (Scheme 3).
Keywords: Higher fatty acids, Electrochemistry, Carboxylation
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(i) Ethylene oligomerization with Ni(ll) (i) Carboxylation of alkyl-Ni(l)
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= rt, overnight = = Zn/graphite(+/-),
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Charactarized 3a:R=Me Yield: 21%(Me) / 25%(CH,TMS)

R =Me by NMR 3b: R = CH,TMS

References

1) Y. Zhang, H. Mu, L. Pan, X. Wang, and Y. Li. ACS Catal. 2018, 8, 5963—5976.
2) R.J. Somerville, C. Odena, M. F. Obst, N. Hazari, K. H. Hopmann, R. Martin, J. Am. Chem. Soc. 2020,
142,10936-10941.
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Direct synthesis of Ni-MOF-74/polyimide mixed matrix membrane (Faculty of Frontiers of
Innovative Research in Science and Technology, Konan University) oKouga Kawauchi, Yohei
Takashima, Kensuke Akamatsu, Takaaki Tsuruoka

Development for direct synthesis of mixed matrix membrane (MMM) including metal organic
frameworks (MOFs) is essential to formation gas separation membrane. In this study, we report a
direct synthesis of MOF/polymer MMM using metal ion-doped polymer substrate. XRD
measurements indicated that MOF crystals/polymer composites were formed by our proposed
approach. Surprisingly, SEM observation demonstrated that a small amount of MOF crystals was
formed on the polymer, implying that MOF crystals were mainly formed in the polymer.
Keywords : Metal-organic frameworks, Mixed-Matrix Membrane
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Paramagnetic assemblies of trans-bridged Pt—Ni—Pt trinuclear complexes incorporating
rhodium acetate (‘Faculty of Engineering, Gifu University, *Graduate School of Natural
Science and Technology, Gifu University) O Arisa Matsuoka,' Iori Yoshida,> Kazuhiro
Uemura'

We have previously investigated the magnetic properties of heterometallic one-dimensional
chains consisting of Pt—-M—Pt trinuclear complexes, where the paramagnetic first-row transition
metal M is sandwiched between platinum. In this study, we have tried to extend a trans-bridged
Pt—Ni—Pt trinuclear complex with two unpaired electrons using rhodium acetate, changing
counter anions.

Keywords : Multinuclear complex; Hetero-metal;, Paramagnetic, One-dimensional chain
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L. FRIZM=Ni DA, J=-379cm™ L8R ERbhro TS, 2 —FHT, b7
VX{#J‘.VC%*% 7 trans-[PtzM(piam)4(NH3)4](CIO4)2 %)/EI\EET%{( T<ry, 3 Eﬂ{ﬁﬂzﬁ
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H1Z. [Rhy(O,CCHs)a] & DERILE LT=D THET 2,

BEH V22512, trans-[Pt(piam)a(NH;),] % A% L
72oMeOH H1C Ni(ClOs), LIEA LAF T HZ & T,
Z v Vy;ﬁ%%@ trans-[PtzNi(piam)4(NH3)4](ClO4)z &
72, —J7. THF HTNiNOs), LIRETH L, —
o, W\ OB W W2 7 oo T2 k. trans-
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1) K. Uemura, A. Takamori, Coord. Chem. Rev., 2022, 471, 214736.
2) K. Uemura, T. Adachi, A. Takamori, M. Yoshida, Angew. Chem. Int. Ed., 2024, 63, €202408415.
3) A. Takamori, K. Uemura.ss Inorg. Chem. 2022, 61, 5762-5778.
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Chemiresistive sensing behavior of coordination nanosheet with a
triptycene skeleton

(‘Research Institute for Science & Technology, Tokyo University of Science, *Graduate
School of Science and Technology, Tokyo University of Science) OHiroaki Maeda,' Yuta
Sudo,? Kenji Takada,! Naoya Fukui,'! Hiroshi Nishihara'?

Keywords: Coordination nanosheet, Bis(diimino)metal complex, Chemiresistive sensor,
Triptycene

Coordination nanosheets, which are two-dimensional metal complex polymers, are
attractive materials due to their versatile designability of chemical structures and
functionalities by the numerous combinations of metal ions and ligands and the simple
bottom-up synthesis utilizing complexation reactions. Especially, conductive coordination
nanosheets consisting of planar m-conjugated organic ligands and square-planar metal
complexes have attracted the most attention due to their electrical conductivity, redox
activities, and porous structures applicable to wide applications such as electric devices,
electrodes in energy storage devices, electrocatalysts, and sensors [1]. However, their planar
n-conjugated chemical structures induce a strong m-n interlayer interaction, resulting in the
multilayer formation which conceals the metal complex nodes as active sites to appear the
functionalities. Ligands with triptycene skeletons are good candidates for overcoming this
issue because they can form square-planar metal complex nodes perpendicularly to the
horizontal 2D planes, allowing the exposure of the axial positions to the pores in the
nanosheet. Recently, we synthesized coordination nanosheets, NIHATT, composed of nickel
ions and a 2,3,6,7,14,15-hexaaminotriptycene by gas-liquid interfacial reaction and
electrochemical oxidation methods [2]. Thanks to the chemical structural modification,
NiHATT exhibited greater performance as an electrocatalyst for hydrogen evolution
reaction than a coordination nanosheet with a planar n-conjugated ligand.

In this research, we employed NiHATT as a sensing material for chemiresistive sensors
to utilize the structural advantage for improving the sensing performance. Composites of
NiHATT and single-walled carbon nanotubes (NiHATT/CNTs) synthesized in methanol
solutions were cast on gold-interdigitated electrodes to prepare chemiresistive sensors and
evaluate their response abilities. The characterization of NIHATT/CNTs by microscopic and
spectroscopic techniques and their chemiresistive performance including the comparison
with that of planar coordination nanosheets will be discussed in the presentation.

[1] H. Maeda, K. Takada, N. Fukui, S. Nagashima, H. Nishihara, Coord. Chem. Rev., 2022, 470,
214693. [2] H. Maeda, Y. Sudo, S. Nagashima, K. Takada, N. Fukui, H. Masunaga, S. Sasaki, H.
Nishihara, ACS Appl. Nano. Mater., 2024, 7, 13775-13784.
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