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Development of small molecule activation systems based on the photoexcitation of
metal complexes

Yoshida, Masaki
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In this work, we tried to investigate the development of oxidation and reduction
systems under mild conditions. As a result, we have discovered (i) new highly-active water oxidation
catalysts based on the construction of the heterometallic reaction center gii) novel oxo-bridged
dinuclear ruthenium complex exhibiting alcohol oxidation activity under mild conditions (iii)
photo-induced hydrogen evolution using 3d transition-metal complexes.



(V)

1
(V)
—S0O;~ 2
—S0;~
2 1
2
av)
—S05~
—S0O;~ av)
av
2 av)
Angewandte

Chemie International Edition

2
2
E l 5 L IIII....._
(D] [II\THH coce ﬁ'
H_l 1 LI X ] ..." N
g&z o ° . o' 1
Hﬁé .° ..co oo
®os5F oo
(V)
ket . .
V) 0 0.5 1.0 15 2.0
/ hour
1 2
12 (IV)
(2
2
3
n=3,45
D (V)

(V)

7N —|2+ 7 \_ /"
8;}\_/{]} nVi
! "N—R{—OH, { "N—R{(—OH,
y N/ = y l\!/ N S0,
O OO
1 2 3 (n=3,4,5)
12 3




n=3
n=>5
Angewandte
Chemie International Edition
Ru Ru
n=3 - Ru-O 1.25
O
Ru Ru
n=4 Ru-O 1.5
O
Ru Ru
n=5 u\._/u Ru-O 1.75
O
3
(3)
4
2 3

“4)

2)

Tor e

HoN - NH, HN - NH,
%/ N4
HoN—F > NH HN=—M:NH,

QN N NN
H, Hy Hy H,

5 M = Mn2*, Co?*, Ni2*, Zn2*
5
o_
25| Mn2*
ool /./// . 37:..77:. _Coz+
E e /./l////,—.,:ii-?. Znz*
I 1.5 LS /.1/ /‘:i‘./"/ 1 Niz+
#H ¢® - "¢
B % /f?" ]
£ 185
N o5} :,/: X_X___,ngx »»»»» X
;g,x/’
0

0 10 20 30 40 50 60 70 80
/ hour



Journal of
Photochemistry and Photobiology A: Chemistry

3d

Masaki Yoshida, Shigeyuki Masaoka, Jiro
Abe, Ken Sakai,
Catalysis of Mononuclear Aquaruthenium
Complexes in Oxygen Evolution from Water: A
New Radical Coupling Path using
Hydroxocerium(IV) Species,
Chemistry - An Asian Journal, Vol.5, 2010,
2369-2378

Takeshi Matsumoto, Ho-Chol Chang,
Masanori  Wakizaka, Sho Ueno, Atsushi
Kobayashi, Akira Nakayama, Tetsuya Taketsugu,
Masako Kato,

Non  precious-metal-assisted ~ Photochemical
Hydrogen Production from
ortho-Phenylenediamine,
Journal of the American Chemical Society,
Vol.135, 2013, 8646-8654.

Masaki Yoshida, Mio Kondo, Sena Torii, Ken
Sakai, Shigeyuki Masaoka,

Oxygen Evolution Catalysed by a Mononuclear
Ruthenium Complex Bearing Pendant SO;
Groups,

Angewandte Chemie International Edition,

DOI: 10.1002/anie.201503365

Masaki Yoshida, Show Ueno, Yuka Okano,
Akane Usui, Atsushi Kobayashi, Masako Kato,
Photochemical Hydrogen Production from 3d
Transition-Metal Complexes bearing
0-Phenylenediamine Ligands,

Journal of Photochemistry and Photobiology A:
Chemistry, s
DOI: 10.1016/j.jphotochem. 2015 05.028

Takahiro Hayashi, Atsushi Kobayashi, Hiroki
Ohara, Masaki Yoshida, Takeshi Matsumoto,
Ho-Chol Chang, Masako Kato,

Vapochromic Luminescence and Flexibility
Control of Porous Coordination Polymers by
Substitution of Luminescent Multinuclear
Cu(I)-cluster Nodes,

Inorganic Chemistry, ,

DOI: 10.1021/acs.inorgchem. 5b00578

Tomomi Koshiyama, Nao Kanda, Koki Iwata,
Masayuki Honjo, Sana Asada, Tatsuru Hatae,
Yasuhiro Tsuji, Masaki Yoshida, Masaya
Okamura, Reiko Kuga, Shigeyuki Masaoka,
Masaaki Ohba,

Regulation of Cerium(IV)-driven O, Evolution
Reaction using Composites of Liposome and
Lipophilic Ruthenium Complexes,

Dalton Transactions,

DOI: 10. 1039/C5DT00793C

Masaki Yoshida, Mio Kondo, Toshikazu
Nakamura, Ken Sakai, Shigeyuki Masaoka,
Three Distinct Redox States of an Oxo-Bridged
Dinuclear Ruthenium Complex,

Angewandte Chemie International Edition,
, Vol.53, 2014, 11519-11523.
DOI: 10.1002/anie.201406443

Go Nakamura, Masaya Okamura, Masaki
Yoshida, Takayoshi Suzuki, Hideo D. Takagi,
Mio Kondo, Shigeyuki Masaoka
Electrochemical Behavior of
Phosphine-Substituted Ruthenium(II)
Polypyridine Complexes with a Single Labile
Ligand,

Inorganic Chemistry,
7214-7226.
DOI: 10.1021/ic5003644

, Vol.53, 2014,

Arisa Fukatsu, Mio Kondo, Masaya Okamura,
Masaki Yoshida, Shigeyuki Masaoka
Electrochemical response of metal complexes
in homogeneous solution under
photoirradiation,
Scientific Reports,

DOI: 10.1038/srep05327

, Vol.4, 2014, 5327.

Masaki Yoshida, Shigeyuki Masaoka,
Cerium(IV)-driven ~ Oxidation of  Water
Catalyzed by  Mononuclear  Ruthenium



Complexes,

Research on Chemical Intermediates, ,
Vol.40, 2014, 3169-3182.

DOI: 10.1007/s11164-014-1824-1

, , Vol.69, No.1, 2014,
67-68.

,2015 3 25 29

Masaki Yoshida, Sho Ueno, Akane Usui,
Atsushi Kobayashi, Masako Kato,

Syntheses, structures, and photo-induced
hydrogen evolution of 3d transition metal
complexes bearing O-phenylenediamine, 2014
International ~ Conference  on  Artificial
Photosynthesis, 2014 11 24 28

Masaki Yoshida, Naoki Yashiro, Hotaka
Shitama, Atsushi Kobayashi, Masako Kato,
Synthesis, Structures, and Photochromic
Behavior of Acetamidato-bridged Mixed-valent
Platinum Complexes Bearing a
Cyclometalating Ligand, 64

,2014 9 18 20

Masaki Yoshida, Naoki Yashiro, Hotaka
Shitama, Atsushi Kobayashi, Masako Kato,
Synthesis and Photochromic Behavior of
Acetamidato-bridged Mixed-valent Platinum
Complexes bearing a Cyclometalating Ligand,
26th International Conference on
Organometallic Chemistry, 2014 7 13

18

Masaki Yoshida, Mio Kondo, Toshikazu
Nakamura, Ken Sakai, Shigeyuki Masaoka,
Syntheses, Structures, and Electronic Properties
of Oxo-bridged Mixed-valent Dinuclear
Ruthenium Complexes, Sokendai Asian Winter
School, 2013 12 10 13

63 ,2013 11 2 4,

63

2013 11 2 4

, 19
,2013 9 21

> >

CsJ 15
, , 2014, 174
100-108

Masaki Yoshida, Shigeyuki Masaoka,

Cerium: Molecular Structure, Technological
Applications and Health Effects, Nova Science
Publishers, 2013 ,235 177-185

@
YOSHIDA, Masaki



