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Synthesis, Structure and Reactivity of Group 6 Metal Complexes Bearing Lewis Acidic Zinc
as a Non-Innocent Metalloligand ('Graduate Department of Chemistry, Science Tokyo,
2Graduate School of Engineering Science, Osaka University) O Taisei Shimabukuro,! Jun
Takaya®

We previously reported efficient synthesis of bis(o-phoshinophenyl)zinc 1 as a Z-type PZnP-
ligand and its complexation with ruthenium and palladium. Herein we have found that 1 reacted
with group 6 metal carbonyl complexes (M = Cr, Mo, W) to afford PZnP-MCQ4 complexes 2
with Zn acting as a Z-type ligand. Addition of DMAP to 2 induced an unexpected carbonyl
insertion reaction to the C—Zn bond, resulting in the formation of acylated complexes 3.
Furthermore, we also succeeded in synthesizing n?-(C—Zn)M complexes 4, where the Lewis
base-activated C—Zn bond acts as a O-donor. These ligation modes are proven to be
interchangeable through addition and removal of the Lewis base and carbonyl ligands,
demonstrating unique reactivity of bis(o-phoshinophenyl)zinc as a non-innocent ligand.
Keywords : Zinc; Z-type ligand; group 6 metals; non-innocent ligand
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Development of CO, Photoreduction System on Lipid Membranes Based on Reductive
Hydrophobization of a Water-Soluble Rhenium Complex (‘Graduate School of Arts and
Sciences, The University of Tokyo) (O Morihiro Jo, Shin-ya Takizawa, Hiroshi Masai,
Tomohiro Iwai, Jun Terao

We recently reported a visible light-driven CO, reduction system in water using lipid
membranes as a reaction field.” In order to further improve the reaction efficiency, electron
transfer process from a photosensitizer to a catalyst embedded in the membrane should be taken
into account. However, a conventional method, by which both the photosensitizer and catalyst
are randomly incorporated into the membrane, has difficulty in maximizing the efficiency of
electron transfer between them. Thus, we adopted a new strategy to control their spatial position,
in which the photosensitizer (Ir) was immobilized on the membrane surface whereas water-
soluble Re catalyst precursor 1 was dissolved in the outer aqueous phase (Fig. 1). In this system,
hydrophobic Re catalyst 2, generated via photoreduction of 1 with Ir and subsequent Hoffman-
type elimination, ? was expected to be trapped near the Ir photosensitizer. In fact, the amount
of CO generated from this system was higher than that from the conventional system.
Keywords : CO, Photoreduction,; Lipid Membrane; Photosensitizer;, Rhenium Complex;,
Photoinduced Electron Transfer
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Figure 1. AHFFE T H 159 iR OREEEHEE
1) S. Takizawa, S. Murata, J. Terao et al. J. Am. Chem. Soc. 2023, 145, 15049.
2) HWUHRT o E=0 LS A Re il ICITHE D A7~ CHUBED B V. S. Thoi et al. Inorg.
Chem. 2021, 60, 13011.
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Synthesis and photo-hydrogen evolution reactions of the dinuclear iridium (III) complexes

with bipyridyl derivative linkers ('Shimane University) O Junya Omaki!, Natsumi Yano',
Yusuke Kataoka'

The artificial photosynthetic systems involving cyclometalated iridium complex,
[Ir(C"N)2(N"N)]", as a photosensitizer (PS) exhibit highly efficient photochemical hydrogen
evolution in the presence of sacrificial reducing agent (SRA) and hydrogen evolution catalyst
(HEC). However, as is well known, the N*N ligands of their complexes are easily dissociated
from Ir center in the course of photoreactions. In this study, we prepared three dinuclear iridium
complexes with different bipyridyl linkers, {[Ir(ppy)2]o(N"N-N"N)}** (N"N-N"N = 1,2bis(4’-
metyl-2,2’-bipyridine-4-yl)ethane, 2,3-bis(2-pyridyl)pyrazine, 2,2’-bipyrimidyl) , and applied
them as the PS for photochemical hydrogen evolution reactions. Results of synthesis, crystal
structures, photophysical properties, electrochemical properties and hydrogen generation
reaction of the {[Ir(ppy)2]o(N"N-N"N)}** are summarized and discussed in this presentation.
Keywords : Photohydrogen generation reaction, cyclo metalated iridium complex
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1) N. Yano et al., J. Photochem. Photobio. A, 400, 112716 (2020).
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Synthesis and photophysical properties of cyclometalated iridium complexes coordinated with
phenanthroline derivatives. (‘Shimane University) Ko Ikeda', Natsumi Yano!, Yusuke Kataoka'.

Cyclometalated iridium complexes [Ir(C"N)(N"N)]" (C"N = cyclometalated ligand, N"N =
diimine ligand) have been studied in various fields of photochemistry because of the
photophysical properties such as absorption and emission can be easily tuned due to type and
structure of NN ligands.!'?! Most of the NN ligands reported so far are derivatives of 2,2'-
bipyridine or 1,10-phenanthroline (phen), and there are few studies investigating the synthesis,
structure, photophysical properties, and photofunctions of iridium complexes with N**N ligands
with extended m-conjugation system. In this study, we have developed a new iridium complex
[Ir1] with tetraphenyl-benzo[1,10]phenanthroline (tpbp) [1], which is a benzophenanthroline
with four phenyl groups. The obtained iridium complexes were characterized various
measurements; the crystal structure analysis revealed that the four phenyl groups of tpbp of
[Ir1] are heavily distorted, resulting in a shift of redox potential and a change of luminescence
properties. The synthesis of iridium complexes [Ir2] with ligands, which is
cyclodehydrogenation on [1], were carried out, and the results will also be presented.
Keywords : cyclometalated iridium complex, luminescent
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[1] N. Yano, M. Handa, Y. Kataoka, J. Photochem. Photobio. A:Chem. 2020, 400(1), 112716.
[2] K. Ikeda, N. Yano, M. Handa, Y. Kataoka, Molecules 2025, 30, 193.
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Synthesis and Properties of Chiral Dinuclear Iridium Complexes Bearing BINAP Ligands
(Department of Science and Technology, Seikei University) (ONanami Goto, Akiko Inagaki

In the aim of developing novel multinuclear chiral complexes, synthesis of homoleptic and
heteroleptic dinuclear iridium complexes bearing BINAP ligands were examined. The
dinuclear iridium complexes bearing combinations of R-BINAP/R-BINAP, S-BINAP/S-BINAP,
and R-BINAP/S-BINAP ligands (complexes 1, 2, and 3, respectively) have been successfully
synthesized and they were fully characterized by various spectroscopic data. In the '"H NMR
spectra of 1 and 2, five hydride signals appeared as 2:1:2 integral ratio, whereas those of 3
appeared as inequivalent five signals, showing unsymmetrical structure. UV-vis absorption,
emission spectra, and CD spectra of the complexes are compared between the complexes.
Keywords : Iridium Complex; Chiral Complex; Dinuclear Complex
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1) Y. Sofue, K. Nomura, A. Inagaki, Organometallics 2019, 38, 2408.
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Photoinduced CO, hydrogenation under mild conditions using PNNP-type Ir complexes and
ionic liquids. (' Graduate School of Science, Nagoya University, 2IRCCS, Nagoya University)
OHiroto Chida,' Koki Taga,' Jieun Jung,' Susumu Saito"?

Carbon dioxide (CO,) is produced in vast quantities from a range of processes intrinsic to
human activities and is recognized as one of the primary contributors to climate change.
Hydrogenation of CO; is a clean method to synthesize formic acid, which serves as a promising
hydrogen storage and energy-rich raw C; material. In our laboratory, CO, hydrogenation has
been reported using Ir complexes with PNNP ligands, but subsiding the high temperature and
pressure (~200 °C, ~10 MPa) is a challenge for practical application”. In this study,
hydrogenation of CO; under mild conditions (~100 °C, ~0.6 MPa) was achieved by a synergic
combination of ionic liquids and light energy. Formic acid was obtained as a main product with
a catalytic turnover number (TON) of >100,000. The initial reaction mechanism was
investigated using UV-vis spectroscopy and NMR spectroscopy, shedding light on the catalytic
process.

Keywords : Carbon Dioxide; lonic Liquid; Photo-induced Catalyst, Iridium Complex; Formic
Acid
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1) B. Gremer, S. Saito. Inorg Chem. 2023, 62, 14116-14123.
2) J. Jung, S. Saito, ef al., Chem. Common. 2022, 58, 9218-9221.
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Iridium-Catalyzed Enantioselective o-C—H Alkylation of Saturated Cyclic Amines
(Graduate School of Science, Osaka Metropolitan University) ORyutaro Kobayashi, Kentaro
Yamakawa, Takahiro Nishimura

Functionalized saturated cyclic amines are key structural motifs in natural products and
bioactive compounds, and their enantioselective synthesis has been much studied. Transition-
metal-catalyzed enantioselective direct C—H functionalization has been recognized as an
efficient way to access chiral cyclic amines in step and atom-economical manners. We have
recently developed the iridium-catalyzed enantioselective a-C—H alkylation of saturated five-
membered cyclic amines, where N-methylbenzimidazolyl group was used as a directing group
for the highly enantioselective alkylation. However, there remained the problem that
changing the ring size of saturated cyclic amines reduced the yield and enantioselectivity.
Here we report iridium-catalyzed enantioselective alkylation of several saturated cyclic amines
including piperidines and azepan having a benzothiazolyl group as an effective directing group
for the high enantioselective alkylation reaction.

Keywords : Iridium; C-H Activation;, Asymmetric Reaction, Saturated Cyclic Amines;
Alkylation
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1) D. Yamauchi, K. Yamakawa, T. Nishimura, Org. Lett. 2022, 24, 6828.
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Synthesis and property of a platinum(II) metalloligand with dithioglycerol and 2,2’-bipyridine
ligands (' Graduate School of Science, Osaka University) O Yusei Shintani,' Masaki Yoshida,'
Nobuto Yoshinari,'

Metal complexes with thiolate ligands are known to function as metalloligands with sulfur
atoms as the coordination sites. For example, it was previously reported in our laboratory that
a mononuclear Pt" complex ([Pt(Hstg):(bpy)]) reacts with Cd", Ni", and Cu" to give
heterometallic complexes”. In this presentation, we report on the synthesis and properties of a
new Pt" complex with a dithiolate ligand, [Pt(Hdtg)(bpy)] (1), and its coordination behavior
toward silver ion.

The reaction with AgPFs was found to yield mixed metal complexes of a tetranuclear
complex (2) and a pentanuclear supramolecular complex (2°).

Keywords : Platinum(ll) Complexes, Polynuclear Complexes, Metallophilic Interaction
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Figure (a) S50k 1 OHiE. (b) B0k 2 DR

1) T. Tsuji et al. Inorg. Chem. 2013, 52, 5350-5358
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Synthe51s of Di- and Trinuclear Platinum Sandwich Complexes Bearing [2.2]Paracyclophane

Ligands (!School of Materials and Chemical Technology, Institute of Science Tokyo,

*Department of Applied Chemistry, National Defense Academy) OToko Suenaga,' Ryosuke
Tamura,' Koji Tamamoto,” Tsubasa Omoda,' Tetsuro Murahashi'

Multinuclear sandwich complexes have attracted much attention, because their properties
are different from mononuclear sandwich complexes. However, there remains difficulty to
attain multinuclear sandwich complexes, which have arene ligands as bridging ligands. Our
group previously reported that [2.2]paracyclophane (PCP) is a suitable bridging ligand for Pd
multinuclear sandwich complexes.!? Here, we synthesized di-, and trinuclear Pt sandwich
complexes bearing PCP ligands.

Keywords : Platinum; Multinuclear Sandwich Complexes; [2.2]paracyclophane
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1) Murahashi, T. et al. Angew. Chem. Int. Ed. 2007, 46, 5440.
2) Murahashi, T. et al. J. Am. Chem. Soc. 2023, 145, 15030.
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Synthesis and Application of N-Heterocyclic Carbene-Gold Complexes with Substituent at C4
Position ('AIST, *Graduate School of Science and Engineering, Ibaraki University, >N.E.
CHEMCAT) OShu Inaba,'? Norihisa Fukaya,' Jun-Chul Choi,! Tomoteru Mizusaki,> Yukio
Takagi,’ Kazuhiro Matsumoto'-?

N-Heterocyclic carbene (NHC) is widely used as a ligand for metal complexes because of
its strong electron-donating property and controllable steric effect by N-substituents located
near the metal center. Bertrand et al. reported the introduction of various substituents on the C4
backbone of IPr (1,3-bis(2,6-diisopropylphenyl)imidazol-2-ylidene), one of the representative
NHCs" .

In this study, we synthesized novel gold complexes, (TMS-IPr)AuCl and (Bz-IPr)AuCl, in
which an electron-donating trimethylsilyl group and an electron-withdrawing benzoyl group
are introduced at the C4 position of IPr, respectively. We also isolated an abnormal type gold
complex with a benzoyl group introduced at the C2 position and gold coordinated at the C4
position. In addition, the crystal structures of (TMS-1Pr)AuCl, (Bz-IPr)AuCl, and the abnormal
type (Bz-IPr)AuCl were unambiguously determined by X-ray crystallographic analysis.
Keywords : Metal complex Catalyst; Organic Synthesis; N-Heterocyclic Carbene; Gold
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1) G. Bertrand et al., J. Am. Chem. Soc. 2010, 132, 7264-7265.
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