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Development of efficient heterodinuclear water oxidation catalysts based on
intramolecular 0-0 bond formation between different metal ions
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This study focuses on the development of efficient water oxidation catalysts
based on intramolecular 0-0 bond formation. We newly synthesized a dinuclear ruthenium complex
having an organic bridging ligand and immobilized it on a carbon electrode using hydrophobic
interactions. The molecular anode shows a remarkable activity and low overpotential for water
oxidation. Furthermore, we successfully prepared and characterized a new series of heterodinuclear
complexes inspired by the oxygen-evolving complex of photosystem I1I.



pyridyl)-1,9,10-anthyridine

dpan

dpan

dpan

0-0

OEC

Co

Ru

i) M=O

Fe

Mn

Ca

dpan : 5-phenyl-2,8-di(2-
0-0



Ru

dpan
vs.Ag/AQCI 30
110
0-0
DFT
dpan Ru

+4

pH =

6.62 pmol

Ru

Ru

Ru=0O=Ru

Ir

Fe Co
Ru-M
Ru-Ir

NMR

7.0 280 mV
0.78 mA cm?2
90.7 %
Mn M
ESI-MS

Ru

14V

17%

Ru



7 7 0 0

Tsubonouchi Yuta Eo Tatsuya Honta Junichiro Sato Taisei Mohamed Eman A. Zahran Zaki N. in press
Saito Kenji Yui Tatsuto Yagi Masayuki
Molecular aspects, electrochemical properties and water oxidation catalysis on a nanoporous 2020

Ti02 electrode anchoring a mononuclear ruthenium(l1) aquo complex

Journal of Photochemistry and Photobiology A: Chemistry

112696 112696

DOl
https://doi.org/10.1016/j . jphotochem.2020.112696

Tsubonouchi Yuta Honta Junichiro Sato Taisei Mohamed Eman A. Zahran Zaki N. Saito Kenji 49

Yui Tatsuto Yagi Masayuki

Multi-potential-step chronocoulospectrometry for electrocatalytic water oxidation by a 2020

mononuclear ruthenium aquo complex immobilized on a mesoporous ITO electrode

Dalton Transactions 1416 1423
DOl

https://doi.org/10.1039/C9DT04442F

Mohamed Eman A. Zahran Zaki N. Tsubonouchi Yuta Saito Kenji Yul Tatsuto Yagi Masayuki 3

Highly Efficient and Selective Electrocatalytic C02-to-CO Conversion by a Non-heme Iron Complex 2020

with an In-Plane N4 Ligand in Heterogeneous Aqueous Media

ACS Applied Energy Materials 4114 4120
DOl

https://doi.org/10.1021/acsaem.9b02548

Watabe Shunsuke Tanahashi Yuki Hirahara Masanari Yamazaki Hirosato Takahashi Kosuke 58

Mohamed Eman A. Tsubonouchi Yuta Zahran Zaki N. Saito Kenji Yui Tatsuto Yagi Masayuki

Critical Hammett Electron-Donating Ability of Substituent Groups for Efficient Water Oxidation 2019

Catalysis by Mononuclear Ruthenium Aquo Complexes

Inorganic Chemistry

12716 12723

DOl
https://doi.org/10.1021/acs. inorgchem.9b01623




Chandra Debraj Li Dong Sato Tetsuya Tanahashi Yuki Togashi Takanari Ishizaki Manabu 7
Kurihara Masato Mohamed Eman A. Tsubonouchi Yuta Zahran Zaki N. Saito Kenji Yui Tatsuto

Yagi Masayuki

Characterization and Mechanism of Efficient Visible-Light-Driven Water Oxidation on an in Situ 2019

N2-Intercalated WO3 Nanorod Photoanode

ACS Sustainable Chemistry & Engineering

17896 17906

DOl
https://doi.org/10.1021/acssuschemeng.9b04467

Parent Alexander Rene Nakazono Takashi Tsubonouchi Yuta Taira Natsuki Sakai Ken 74

Mechanisms of water oxidation using ruthenium, cobalt, copper, and iron molecular catalysts 2019

Advances in Inorganic Chemistry 197 240
DOl

https://doi.org/10.1016/bs.adioch.2019.04.001

Zaki N. Zahran Yuta Tsubonouchi Eman A. Mohamed Masayuki Yagi 12

Recent Advances in the Development of Molecular Catalyst- Based Anodes for Water Oxidation 2019

toward Artificial Photosynthesis

ChemSusChem 1775 1793
DOl

10.1002/cssc.201802795

Yuta Tsubonouchi, Masayuki Yagi

Synthesis and Characterization of Multinuclear Complexes as Active Water Oxidation Catalysts

International Conference on Coordination Chemistry, 2018 (1CCC2018)

2018




Physicochemical properties and thermal isomerization reaction of homoleptic mononuclear ruthenium complexes with asymmetric
ligands

99

2018

Electrochemical water oxidation catalysis by a dinuclear ruthenium complex having a carboxylate-anthyridine ligand

99

2018

Synthesis and catalytic water oxidation activities of base metal complexes with conjugated macrocyclic ligands

99

2018

Y. Tsubonouchi, T. Hayasaka, Y. Wakai, E. A. Mohamed, Z. N. Zahran, K. Saito, Y. Tatsuto, M. Yagi

Immobilization of a molecular ruthenium catalyst on carbon electrodes for efficient and stable electrochemical water
oxidation

International conference on artificial photosynthesis 2019 (I1CARP2019)

2019




Y. Tsubonouchi, T. Hayasaka, Y. Wakai, E. A. Mohamed, Z. N. Zahran, K. Saito, Y. Tatsuto, M. Yagi

Remarkably stable electrocatalysis for water oxidation by a dinuclear ruthenium complex immobilized on carbon electrodes

69

2019

3

Yuki Tanahashi Shunsuke Watabe Eman A. Mohamed Yuta Tsubonouchi Zaki N. Zahran Masanari
Hirahara Masayuki Yagi

2019

Nova Science Publishers, Inc

30

Photoisomerization: Causes, Behavior and Effects Photoisomerization of polypyridyl
ruthenium(11) aquo complexes

2020

Tsubonouchi Yuta Tanahashi Yuki Hirahara Masanari Mohamed Eman A. Zahran Zaki N. Yagi
Masayuki

2020

Nova Science Publishers, Inc.

33

"Catalytic aspects and mechanisms of water oxidation by mononuclear ruthenium(l1) aquo
complexes", chapter contribution to a book entitled "An introduction to water oxidation"







