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2017 International Conference on Artificial Photosynthesis, Kyoto, Japan (2017)
Kazuhito Inoue, Masaharu Kitashima, Kenji V. P. Nagashima, Hidehiro Sakurali,
Takeshi Sato

Improved Light Energy Efficiency of Photobiological Hydrogen Production in Stacked
Bioreactors using Cyanobacteria and Purple Bacteria

Pre-16thICC The International Symposium on Catalytic Conversion of Energy
and Resourses, Seoul, Korea (2016) Keynote lecture

Wataru UEDA

New Crystalline Complex Metal Oxides Created by Unit-synthesis and Their Catalysis

Green Catalysis by Design Scientific Meeting, Padova, Italy (2017) Keynote lecture
Wataru UEDA
Structure unit-based design of complex metal oxide catalysts for biomass conversion

EMN Meeting on Biomaterials, 7 —7%7 > ~, # A (2016)
EWAPN ]

Discovery of Drug-Leads from Marine Organisms

International Symposium on Natural Products for the Future 2016 Tokushima
(ISNPF2016) , Tokushima, Japan (2016)
I EPN

Chemical Biology Fantasia

8" US-Japan Symposium, 21 Century Innovations in Natural Products, Hawaii,
USA (2016)
A KA

Bioactive Metabolites of Okinawan Cyanobacteria
Japan-Korea-Taiwan Bioinorganic Chemistry Symposium 2016, Okazaki, Japan

(2016)
Shiro Hikichi
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Dioxygen Activation on Mononuclear Non-heme Iron and Cobalt Complexes
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2017 International Conference on Artificial Photosynthesis, Kyoto, Japan (2017)
Kenji V. P. Nagashima, Sakuko Nagashima, Kazuhito Inoue, Zheng-Yu Wang-Otomo
Heterogeneous Expression of Light Harvesting 1 (LH1) Complex of the Purple Sulfur
Bacterium, Thermochromtium tepidum, In the Cell of The Purple Non-sulfur Bacterium,
Rhodobacter Sphaerodes.

Designing New Heterogeneous Catalysts (Faraday Discussion), London, England
(2016)

Wataru UEDA

New crystalline complex metal oxides created by unit-synthesis and their catalysis
based on porous and redox properties

Reece Christian, Willock David, Jones Daniel, Igbal Sarwat, Ishikawa Satoshi, Ueda
Wataru, Hutchings Graham

Hydrogenation reactions for green chemistry : levulinic acid to gamma-valerolactone

NGCS11 Tromso2016 Natural Gas Conversion Symposium, Tromsg, Norway
(2016)

Wataru UEDA

Molecular level insight of selective oxidation of ethane using a micropore of crystalline
Mo29V11011, as a catalysis field

EMN Meeting on Biomaterials 2016, —# v k. # A (2016)

(RIS SN

Isolation of halichrome A from a Metagenomic Library Derived from the Marine
Sponge Halichondria okadai

The 43" International Symposium on Nucleic Acids Chemistry (ISNAC2016),
100th Anniversary Hall, Kumamoto University (Sep. 27-29, 2016).

Akira Ono, Kai Anakubo, Kentaro Ohta, Hisao Saneyoshi

“Synthesis and Hg(ll) ion adsorption of synthetic polymers having thymine residues”
Akira Ono, Yuki Hiyoshi, Kazuhiko Kondo, Koichi Iketani, Kanami Shimamura, Hisao
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Saneyoshi

“Development of pro-drug type oligonucleotide medicines which are deprotectable in
cells”

Jiro Kondo, Yoshinari Tada, Takenori Dairaku, Hisao Saneyoshi, Yoshiyuki Tanaka,
Akira Ono

“Crystal Structure of Silver-DNA Hybrid Nanowire”

Yoshinari Tada, Takenori Dairaku, Hisao Saneyoshi, Yoshiyuki Tanaka, Akira Ono,
Jiro Kondo

“Fabrication and Crystallization of Silver-DNA Hybrid Nanowire”

XXI1I International Round Table on Nucleosides, Nucleotides and Nucleic Acids,
the Institut Pasteur Conference Center, Paris (18~22 July 2016)

Yuki Hiyoshi, Akira Ono, Hisao Saneyoshi

“Synthesis of prodrug type oligonucleotides having biodegradable protecting groups”
Yuta Yamamoto, Kazuhiko Kondo, Yuki Hiyoshi ,Akira Ono, Hisao Saneyoshi
“Cleavage of 4-nitrobenzyl type linker in oligonucleotides under bioreductive
conditions”

Hisao Saneyoshi, Koichi Iketani, Yuki Hiyoshi, Yuta Yamamoto, Itaru Okamoto, Akira
Ono

“Design and synthesis of reduction-activated oligonucleotides”

Kai Anakubo, Kentaro. Ohta, Tetsuhiro Chiba, Hisao Saneyoshi, Akira Ono

“Synthesis and Hg(ll) ion binding of polymers carrying thymine residues”

Daijiro Hayashi, Hisao Saneyoshi, Akira Ono

“Synthesis of oligonucleotides carrying aromatic residues: 1,2-diaminobenzene
derivatives”

Kenta Ishikawa, Hisao Saneyoshi, Akira Ono,

“Stabilization of duplex structures by photochemical ligation”

Thoru Sugawara, Jiro Kondo, Yoshiyuki Tanaka, Hisao Saneyoshi, Akira Ono

“Metal ion binding by modified pyrimidine pairs in DNA duplexes”

18th European Symposium on Fluorine Chemistry, Kiev, Ukraine (2016)

Hisao Hori, Akihiro Takahashi, Takaaki Ito

FeO-Induced Efficient Decomposition of Fluorinated Room-Temperature lonic Liquid
to Fluoride lons in Subcritical and Supercritical Water

PRiIME2016, 2016.10.2-7, Hawaii Convention Center, Honolulu, USA
K. Miyamoto, T. Gunji, Y. Mochizuki, S. Kaneko, T. Tanabe, T. Ohsaka, F. Matsumoto
The  Examination of the  Composition of  xLi;MnOsz.yLiNigsMngsO
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2-zLiNi13C013Mny30, Solid-Solution Cathode Materials Exhibiting High Capacity,
Discharge Voltage and Rate Performance

T. Gunji, T. Tanabe, S. Kaneko, T. Ohsaka, and F. Matsumoto

the Enhanced Electrocatalytic Activity over Carbon-Supported Pd-Based Ordered
Intermetallic Compounds

F. Matsumoto, T. Gunji, T. Tanabe, S. Kaneko, and T. Ohsaka

Facile Route for the Preparation of Ordered Intermetallic PtsPb-PtPb Core-Shell
Nanoparticles and Its Enhanced Activity for Alkaline Methanol and Ethanol Oxidation
T. Ohsaka, S. H. Noh, M. H. Seo, J. Kang, T. Okajima, B. Han, F. Matsumoto

Design of Metal Structure Encapsulated in N-Doped Carbon Layers As Tunable
Catalyst for Electrochemical Applications

T. Tanabe, M. Hashimoto, T. Tanikawa, T. Gunji, S. Kaneko, T. Ohsaka, and F.
Matsumoto

Mixed Valence Tin Oxide Sn3O, : A Visible-Light Driven Semiconductor for
Photocatalytic Water Splitting Under Visible Light Irradiation

T. Tanabe, W. Miyazawa, T. Gunji, M. Hashimoto, S. Kaneko, T. Ohsaka, F.
Matsumoto

Site-Selective Binary Alloy Nanoparticles Deposition on TiO, Nanorod for Acetic Acid
Oxidative Decomposition Under UV-Vis Irradiation

T. Gunji, S. Kaneko, T. Tanabe, T. Ohsaka, F. Matsumoto

the Relationship Between Brightness of Aluminum Films Fabricated Using an AICI
3-1-Ethyl-3-Methylimidazolium Chloride-Toluene Bath and Molecular Structure of
Additives

K. Miyamoto, Y. Honma, T. Gunji, T. Tanabe, S. Kaneko, T. Ohsaka, S. Ugawa, H. J.
Lee, Y. Ootsuka, F. Matsumoto

the Application of a Water-Based Hybrid Polymer Binder to a High-Voltage and
High-Capacity Li-Rich Solid-Solution Cathode and Its Performance in Li-lon Batteries
F. Ando, T. Gunji, T. Tanabe, S. Kaneko, T. Ohsaka, F. Matsumoto

Development of Metal Oxide-Supported Metal and Ordered Intermetallic Nanoparticles
to Enhance the Oxygen Reduction Reaction in PEMFC

28th Conference of European Comparative Endocrinologists, Leuven, Belgium
(2016)

S. Kotaka, N. Tsutsui, T. Ohira

Localization of two crustacean female sex hormones in the kuruma prawn
Marsupenaeus japonicus

M. Hanazuka, K. Kaji, Y. Yoshida, T. Ohira

Purification of two vitellogenesis-inhibiting hormones from the Southern rough shrimp
Trachysalambria curvirostris and isolation of cDNAs encoding their precursors

J. Kogure, H. Katayama, T. Ohira

Chemical synthesis and biological activity of crayfish gonadotropin-releasing hormone
(pcGnRH) analogs
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New Crystalline Complex Metal
Oxides Created by Unit-synthesis and
Their Catalysis

Wataru Ueda
Department of Material and Life Chemistry,
Kanagawa University, Yokohama, Japan

*E-mail: uedaw@kanagawa-u.ac.jp

Complex metal oxides having structural
complexity are of great importance in
fundamental understanding of catalysis and
practical application. However, development
of these materials has not been easy. Herein,
two types of new crystalline complex metal
oxides synthesized by unit synthesis in our
research group will be introduced.

1. Microporous Mo3VO;; , crystal

Our recent work reveals that molybdenum
polyoxometalates (Mo-POMS) can be utilized
as building blocks for construction of
microporous  complex metal oxides.
Assembling of Mo-POMs, like pentagonal
units  of [M0sO21] with  metal-oxygen
octahedra, forms orthorhombic Mo3VOi1,
oxide and trigonal MosVO;;, oxide under
hydrothermal conditions [1,2]. Structural
analysis demonstrates that the Mo-POM units
of [MogO24] retain in the resulting materials
and form unit-network as can be seen in Figure
1. The creation of the unit-network forms
micropores in the materials. Interestingly,
micropore aperture of the materials is tunable
by redox reaction on the materials.

Orthorhombic Mo3zVOy catalyst shows
extremely high activity for the selective
oxidation of ethane. It was demonstrated that
ethane molecule could enter the heptagonal
channel micropore of the catalyst under the
condition of the ethane selective oxidation.
During ethane going through the heptagonal

a) Heptagonal channel b)

e
& &
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N
"
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Figure 1. Polyhedral presentations of [M0sO21]
unit networks in orthorhombic (a) and
trigonal(b) symmetry.

channel micropore, ethane oxidation takes
place. Ethane could be activated and
converted to ethene by  oxidative
dehydrogenation with lattice oxygen of the
heptagonal channel.  This is the reason why
the present orthorhombic MosVOy catalyst
with empty micropore is superior to any other
similar types of oxide catalysts.
2. Microporous crystalline Bio(VM0g 5V2.5040)
The second example is fully-inorganic Mo-
POM-based materials  with intrinsic
microporosity that have been synthesized for
the first time in our group[3,4]. Assembling of
e-Keggin Mo-POMs with bismuth ions in a
tetrahedral fashion produces cubic Mo-V-Bi
oxide with NH4-Bi2(VM09.5V2_5040)
composition under a hydrothermal condition.
A e-Keggin-type polyoxovanadomolybdate, e-
VMog5V25040, was connected with Bi**
linkers with three oxygen atoms of hexagons
of e-Keggin cluster to form 3D framework.
The formation of the framework gives cages
and channels as can be seen in Figure 2. The
cages and channels are opened by removing
water and ammonium cations there by
calcination without structure change. The
calcined material shows protonic acidity and

reveals catalytic activity for alcohol
etherification. In addition the material also
reveals catalytic activity for gas-phase

oxidation of aldehydes.

Figure 2. Polyhedral representations of a)
connection of e-Keggin POM with metal ion
linker and b) framework.
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Many compounds with surprisingly unique structures and brilliant biological activities have been
identified from marine organisms. In this presentation, | will highlight some fascinating natural products as
promising drug leads. Halichondrin B is a good example of a natural product that has been studied as a drug
lead. This polyether macrolide was first isolated from the black sponge Halichondria okadai in 1986 and
was shown to have antitumor activity’. The natural product showed a novel mechanism of action that
disrupts the dynamics of tubulin polymerization, which makes it an interesting candidate for cancer
treatment. However, developmental studies were hindered because of its limited availability. The total
synthesis of halichondrin B in 1992 led to a breakthrough. This achievement made available a sufficient
amount of material for further studies
and made possible an examination of
the structure-activity relationship, which
revealed that a macrocyclic lactone
moiety is essential for this activity.
Finally, the analogue of this moiety is
now available on the market as the
breast cancer drug, Halaven®, which
offers hope to end-stage patients.

Obesity is a growing health problem in modern society because it is a risk factor for many lifestyle-
related diseases, including diabetes and cardiovascular disorders. Thus, studies on anti-obesity are expected
to contribute to the prevention and treatment of various diseases. To propose promising drug candidates, we
tried to identify the natural product which controls fatty acid metabolism and explication of those
mechanisms. Yoshinone A, a y-pyrone containing-natural product derived from a cyanobacterium
Leptolyngbya sp. collected in Ishigaki Island, was first identified as
an inhibitor of fat cell differentiation of 3T3-L1 cells’. We 9
examined the effect of yoshinone A to adiposities and found that
the compound decreased the triglyceride level in the cells.
Furthermore, administration of yoshinone A derivative to mice
with high fat-diet clearly demonstrated that the compound
inhibited weight increase in vivo. These findings suggested that yoshinon A
yoshinone A might be a potent drug lead to treat obesity. And then,
I will present some new topics.

1. Hirata Y, Uemura D, Pure Appl. Chem. 58 701 (1986).
2. Inuzuka T, Yamamoto K et al. Tetrahedron Lett., 55, 6711 (2014)
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Many compounds with surprisingly unique structures and brilliant biological activities have been
identified from marine organisms. In this presentation, | will highlight some fascinating natural products as
promising drug leads'. Halichondrin B is a good example of a natural product that has been studied as a drug
lead. This polyether macrolide was first isolated from the black sponge Halichondria okadai in 1986 and was
shown to have antitumor activity?. The natural product showed a novel mechanism of action that disrupts the
dynamics of tubulin polymerization, which makes it an interesting candidate for cancer treatment. However,
developmental studies were hindered because of its limited availability. The total synthesis of halichondrin B in
1992 led to a breakthrough. This achievement made available a sufficient amount of material for further studies
and made possible an examination of the structure-activity relationship, which revealed that a macrocyclic
lactone moiety is essential for this activity. Finally, the analogue of this moiety is now available on the market
as the breast cancer drug, Halaven®, which offers hope to end-stage patients.

Obesity is a growing health problem in modern society because it is a risk factor for many lifestyle-
related diseases, including diabetes and cardiovascular disorders. Thus, studies on anti-obesity are expected to
contribute to the prevention and treatment of various diseases. To propose promising drug candidates, we tried
to identify the natural product which controls fatty acid metabolism and explication of those mechanisms.
Yoshinone A, a y-pyrone containing-natural product derived from a cyanobacterium Leptolyngbya sp. collected
in Ishigaki Island, was first identified as an inhibitor of fat cell differentiation of 3T3-L1 cells®. We examined
the effect of yoshinone A to adiposities and found that the compound decreased the triglyceride level in the
cells. Furthermore, administration of yoshinone A derivative to mice with high fat-diet clearly demonstrated
that the compound inhibited weight increase in vivo. These findings suggested that yoshinone A might be a
potent drug lead to treat obesity.

Ternatin, a cyclic heptapeptide isolated from the mushroom Coriolus versicolor, also strongly inhibits fat
accumulation®. In addition, treatment with ternatin significantly decreased the blood sugar level in a mouse
model of type Il diabetes®. Thus, this natural product is a promising candidate for the treatment of metabolic
syndrome. However, the mechanism of action is still unclear. Already, we were able to synthesize two
derivatives, as a positive control, and as a negative control, to isolate the intracellular molecule that shows
binding with ternatin. In this study, we tried to elucidate the mechanism of action of ternatin. And then, I will
discuss our latest topics.
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Dioxygen Activation on Mononuclear Non-heme Iron and
Cobalt Complexes
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Department of Material and Life Chemistry, Faculty of Engineering,
Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa-ku,
Yokohama 221-8686, Japan

In biological systems, interaction between O, and iron centers in heme and non-heme
proteins/enzymes occurs in aerobic respiration and metabolic processes. Oxidative addition
of O, to the ferrous centers of the proteins/enzymes yields the corresponding ferric complexes
of reduced O, species. O, activation mechanism of heme iron oxygenases has been explored
extensively. In line with the chemical analogy, a mononuclear iron center of non-heme
oxygenases is inferred to activate O, via similar mechanism. However, information of the
chemical properties of non-heme iron(III)-superoxo species is still scarce. In order to clarify
the correlation between the coordination environments and properties of mononuclear
non-heme iron centers such as spin state and reactivity, interests in investigation of synthetic
model compounds are much growing.

We have designed O;-binding mononuclear complexes involving the “five azoles
supported”  transition metal center by assembling facially-capping tridentate
hydrotris(3,4,5-substituted-1-pyrazolyl)borates (= [HB(pz");]; Tp") and bidentate
bis(1-methyl-2-imidazolyl)borates (= [B(Im"™¢),MeX]"; L*)'~ ligands. Reaction of O, with

a high-spin mononuclear iron(Il) complex [FeH(Lph)(TpMez

)] yielded the corresponding
mononuclear non-heme iron(Ill)-superoxo species, which was characterized by UV/Vis and
resonance Raman spectroscopy. 'H NMR analysis reveals diamagnetic nature of the
superoxo complex arising from antiferromagnetic coupling between the spins on the low-spin
iron(Ill) and superoxide. @A molecular structure of an analogous cobalt(Ill)-superoxo
complex could be determined by X-ray crystallography.*

Both iron(IIl) and cobalt(Ill)-superoxo species reacted with H-atom donating reagents
such as 2-hydroxy-2-azaadamantane (AZADOL) and phenylhydrazine to give the
corresponding low-spin metal(Ill)-hydroperoxo species showing characteristic UV/Vis and

resonance Raman spectral patterns.

(1) Hikichi, S.; Fujita, K.; Manabe, Y.; Akita, M.; Nakazawa, J.; Komatsuzaki, H. Eur. J.
Inorg. Chem. 2010, 5529-5537.

(2) Ando, K.; Nakazawa, J.; Hikichi, S. Eur. J. Inorg. Chem. 2016, 2603-2608.

(3) Tsuruta, T.; Yamazaki, T.; Watanabe, K.; Chiba, Y.; Yoshida, A. Naito, S.; Nakazawa, J.;
Hikichi, S. Chem. Lett. 2015, 44, 144-146.

(4) Oddon, F.; Chiba, Y.; Nakazawa, J.; Ohta, T.; Ogura, T.; Hikichi, S. Angew. Chem. Int. Ed.
2015, 54, 7336-7339.
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In the ocean, many structurally unique compounds that have significant biological activities have been
isolated from various marine invertebrates. Especially, sponges, belonging to the porifera, are also isolated many
natural products. Recent research suggests that many marine sponges harbor various microbial symbionts, by
which many bioactive compounds are produced, and that the number of cultivable bacteria represents 1% or
fewer of the total environmental bacteria. So, to take advantage of sponge symbionts efficiently, the metagenomic
analysis is optimal as culture independent analysis technique. In this study, we isolate metagenomic DNA from
bacterial symbionts of Japanese marine sponge, H. okadai, and isolated a pigment from a metagenomic library.

Marine sponge, H. okadai, was crushed with buffer and separated by centrifuge and the genomic DNA
was extracted from bacteria fraction. Firstly, metagenomic DNA was ligated into fosmid vector pCC1FOS vector
(Epicentre) and the ligated vectors were transformed into E. coli EPI1300 (Epicentre). The transformants were
spread onto LB medium. A total of 150000 fosmid clones metagenomic library were constructed. Then, isolated
genomic DNA was ligated into BAC vector pPCC1BAC (Epicentre) and the ligated vectors were transformed into
E. coli EPI100.

Constructed fosmid library derived from H. okadai, was screened for pigment production to obtain
several active clones. Then, tinted clones were screened and the compound was purified from culture broth of
clone by several chromatography steps to afford single isolated compound. We clarified that yellow pigment
shows moderate cytotoxicity to B16 cell. We isolated the novel pigment halichrome A, which was determined to
be a biindole, and which exhibited cytotoxicity against B16 melanoma cells.

o O

H NH

halichrome A
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FeO-induced efficient decomposition of fluorinated room-temperature ionic liquid
to fluoride ions in subcritical and supercritical water
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Akihiro Takahashi, Takaaki Ito

Department of Chemistry, Faculty of Science, Kanagawa University, 2946 Tsuchiya, Hiratsuka
259-1293, Japan

lonic liquids (ILs) have been widely investigated for green chemistry applications. Furthermore,
there has been increasing interest in the electrochemical applications of ILs, mainly as electrolytes
that are safer than organic solvents. Wider use of ILs will require that methods for treatment of IL
wastes be established. Incineration is one possible method. However, high temperatures are
necessary to break the strong C-F bonds, and incineration generates hydrogen fluoride gas, which
can seriously damage the firebrick of an incinerator.

If fluorinated ILs could be decomposed to F~ by means of an environmentally benign technique, the
well-established protocol for treatment of F~ could be used, whereby Ca®" is added to the system to
form CaF,, which is a raw material for hydrofluoric acid. Thus, the development of such a method
would allow the recycling of fluorine.

In the present work, we investigated the decomposition of [MesPrN][(CFsSO,),N], a typical
room-temperature ionic liquid, in subcritical and supercritical water. When the reaction was carried
out in pure subcritical water at 342 °C for 6 h, 99% of the anionic moiety, [(CF3SO,),N]", remained,
and the F yield was only 1%. In contrast, in the presence of zerovalent iron, the yield of F
increased to 52%. Although the reactivity of FeO toward the anionic moiety in subcritical water
was lower than that of zerovalent iron, the reactivity of FeO increased dramatically when the water
was heated to the supercritical state, under which conditions FeO underwent in situ
disproportionation to form zerovalent iron and Fe;O4.  Specifically, when the reaction was carried
out at 376 °C for 18 h, the F" yield reached 90%, which was the highest yield obtained under the

tested conditions.

References: H. Hori, et al., Ind. Eng. Chem. Res., 2013, 52, 13622-13628; J. Fluorine Chem., 20186,
doi:10.1016/j.jfluchem.2016.04.007.
119
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solid-solution of LMnOs, LICeshiahMnggOs and LML shng 40
The relationship batwean the percentage of LiMnO 3,
LiCoqaMijabdngs0, and LiMig shng 50 in the solid-solution cathode
material and the cathode performance menlicned above was
examined with the half coln cells that were fabricated with the
cathode and LI metal anode,
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TEM. Tha aelactrochemical aclivity of prepared Pdi@Pd:Fb
MFafCE iz compared to commercially available Ft NPs/CB, FiRu
MPs/CB and Pd NPs/CB. In addition, electrochemically surface-
dealloyed Pdi@PdaPh NPSIUB has beller calalybe aclivity lowards
the elactrooxidation of FA than other electrocatalysts.

[1] Rice, &.; Ha, 5 Masel, R. |, Wieckowski, A J Power Sources
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[3] Gaunji. T.; Tanabke, T.; Jesvagan. A. J.; Usui, 5.; Tsuda, T.;
Kaneko, 5.; Saravanan, G.; Abs, H.; Matsumaoto, F. J. Powsr
Sources 2018, 273, 980,
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of the Pt and Pb precursors in the presence of a reducing agent
and CB (hereafter referred to as the “co-reduction reaction
method”). As mentioned above, preniaushy. we have reported that
FiPb and PIBI ordered intermetallic phases are the most
promising electrocatalysts for MeDH and EIOH oxidalions via the
axhaustive screening of the ordered intermatallic phasas for
alkaling MeOH and EHOH oxidatons [4]. In this resaarnch, ouwr
current results oblained with PLPL-PIPE NP/CB were compared
with that of works mentioned above.

[1] E.D. Casado-Rivera, J. Volpe, L. Alden, C. Lind, C. Downia, T.
azguez-Alvarez. A C. 0. Angelo, F_J. DiSala, H.D. Abreda, J.
A, Chemn, Soc. 126 (2004) 404 3-4048,

[2] O. Walpe, E.D. Ceaado-Rivera, L. Alden, C. Lind, K. Hagerdon,
C. Downie, C. Korzeniewsk|, F.J. DiSalvo, H.D. Abredfia, J,
Elactrochem. Soc, 151 (2004] AFT1-A377

[3] F. Matsumate, ©. Royehowdhury, F.J, DiSalve, H.0. Abrufia, J.
Elactrochem. Soc, 155(2008) B148-B154,

[4] F. Matsumato, Electachemisty 0 (2012) 132-138,

[5] J-C. Bauer. X. Chen, Q. Liu, T.-H. Phan, RLE. Schaalk, J.
Mater. Chem. 18 (200D8) 275-282,
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Simultaneous evolutan of Hy and O, was atternpted by usang
Sy &5 Hy-evolving photocatalys!, combined with an approprate
Oz-evalding phatocatalyst (BivVOy, WOy et ). By amploying the
appropriate combination of Sna0s and the redox coupde (105707},
simultaneous evalution of Hy and Oy stably proceaded with higher
ratas.

[1] M. Maidhily, T, Tanabe, f al, ACS Appl. Maler. Inferfaees
2014, 6, 3780
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resistances to electrochemical oxidation during charging process
should be developed. In this study, an aqueous hybrid polymer
(TRD202A, JSR), which was composed of acrylic polymer and
fluoropolymer, was selected as a binder for the Li-rich solid-
solution layered cathode material LilNig_1sLio 20C 00 0sMng 58]0z, A
cathode prepared with Li[MNig, 1sLig 20C00 0aMnp es] O particles,
TRD202A binder, CMC and conductive carbon additive was tested
and analyzed for charge/discharge capacity, cycle stability, rate
performance, mechanical resistance, resistance of
electrochemical oxidation, and changes of the surface
composition and structure after water-treatment used for preparing
water-based slurry, The water-based TRD202A cathode binder is
a water-based emulsion and is designed with a unigue hybrid
polymer developed from acrylic polymer and fluoropolymer to
satisfy both the requirements of high adhesion and chemical and
electrochemical resistances. Wu and co-workers have already
reported an application of the TRD202 binder in a Li-rich solid-
solution cathode. They mentionad that the TRD20ZA binder can
be used for high-voliage cathodes in the voltage range of 2,0-4.6
V' [1], and its thermal stability is equivalent to that of P\VdF.
However, they have not examined the water-based binders for
charge/discharge capacities, long cycle stability, rate
performance, mechanical resistance, resistance of
electrochemical oxidation, or changes of the surface composition
and structure after water-treatment used for preparing the water-
based slurry. We have examined in depth the above points with
the Li-rich solid-solution cathode (3/5)Li:MnO;-(1/5)Li[Nip sMng g]
Oz - (VHILI[Ni1CoqaMny ] Oz,

[11Wu Q, Ha S, Prakash J, Dees DW, Lu'W (2013) Electrochim,
Acta 114:1-8

—636 —



preparation of PIPBITIO; on cup-stacked carbon nanofube
{CHCNT) to enhance the oxygen mduction reaction (ORR).
CHCMNTs ara wbular carbon nanostructuras wilh a stacked cup
arrangement of graphens layers, Therelfore, the edges of the
graphene layers are densely expesed on the surlace of the
CBONT, The graphene edges are used as scaffolds o tharoughly
coal fhve CSCNT surface with TiO; layers, The PIPb ordered
intermetallic NP electrocatalyst was saleclively deposited on the
Titk; layers. The CECNT functions as an alactron conducting path.
Recently, we reporied that PtPRTIOy showed enhancement of
electrocatahdic activity for the ORR [1], The nature of the suppart,
the compasificn of catalybic sites, the sites” interaction with the
support, and the electronic struciure of the catalytic sites all maost
likely influsnced the observed electrochemical behaviar. In this
study, FiPDh NPs were chemically deposited on small, thin TiO,
layers that wera prepared on CSCNTs. The unigua catalytic
proparly of PIPb orderad inlermealallic NPs and the strong
inlgraction betweon FIPD NPs and Tid; layers sucoesshully
achieved the enhancement of ORR in acidic agusous solutions.
The improved ORR performance of PIPb NP=TIiOWCSCNT is not
an effect of the CSCNT support materal, Rather, the higher
perfarmance s due to the interaction betaween PIFD NPs and TiO,.
Tha CSCMTs can provida a large amownt of slruclure o FIFD NPs
on Tidk: on the CSONT surlace,

[1] T. Gunj, G. Saravanam, T. Tanaba, T. Tseda, M. Miyvauchi, G.
Faobayashi, H. Abe, F. Matsumoto, Catalysis Science and
Tachnology, 2|:I1-ﬂé?-’i7143-ﬁ.
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Localization of two crustacean female sex hormones in the kuruma prawn Marsupenaeus
japonicus

Sayaka Kotaka', Naoaki Tsutsui®, Tsuyoshi Ohira®
'Department of Biological Sciences, Faculty of Science, Kanagawa University, Japan; Ushimado
Marine Institute, Faculty of Science, Okayama University, Japan

The sex differentiation in crustacean is well known to be controlled by an androgenic gland hormone.
Recently, another hormone, crustacean female sex hormone (CFSH), has been discovered. This novel
hormone was purified from the female eyestalk of the blue crab Callinectes sapidus. Gene
knockdown of C. sapidus CFSH (Cas-CFSH) by RNA interference was shown to inhibit the
appearance of the female reproductive characteristics. Therefore, it has been thought that CFSH
controls female secondary sex characteristics. In order to elucidate the localization of the kuruma
prawn Marsupenaeus japonicus CFSH (Maj-CFSH) producing cells, here we cloned two Maj-CFSH
cDNAs and subsequently analyzed gene expression of the two Maj-CFSHSs by in situ hybridization.
The eyestalk and ovary were dissected from the adult prawns. All tissues were flash-frozen in liquid
nitrogen, and those total RNAs were extracted. The eyestalk and ovarian cDNAs were synthesized by
reverse-transcription reaction. An eyestalk CFSH (Maj-CFSH_ES) and an ovarian CFSH (Maj-
CFSH_OV) cDNAs were cloned by 5'- and 3'-RACE. The Maj-CFSH_ES cDNA consisted of 1,050
bp including a 5’-untranslated region (UTR) (23 bp), an open reading frame (ORF) (735 bp), and a 3’-
UTR (292 bp). The ORF was conceptually translated into a putative prepropeptide comprising 244
amino acid residues, consisting of a signal peptide (SP) (34 residues), a CFSH-precursor-related
peptide (CPRP) (44 residues), a processing signal (2 residues) and Maj-CFSH_ES (164 residues).
Maj-CFSH_OV cDNA consisted of 942 bp including a 5’-UTR (130 bp), an ORF (678 bp), and a 3’-
UTR (134 bp). The ORF encoded a putative prepropeptide comprising 225 amino acid residues,
consisting of a SP (24 residues), a CPRP (35 residues), a processing signal (2 residues) and Maj-
CFSH_OV (164 residues). Although both of mature Maj-CFSH_ES and Maj-CFSH_QOV showed low
amino acid sequence identities to Cas-CFSH (38%), eight conserved Cys residues were observed in
the two molecules. The two Maj-CFSH cDNAs were used as templates for syntheses of antisense and
sense cRNA probes to detect Maj-CFSH_ES and Maj-CFSH_OV mRNAs. The eyestalk and ovary
were fixed in Bouin fixative for overnight at 4°C. The fixed eyestalk and ovary were embedded in
paraffin and sectioned at a thickness of 10 um. The section was subjected to in situ hybridization.
The antisense probe of Maj-CFSH_ES was hybridized with large neurosecretory cells around medulla
terminalis and medulla interna (X-organ), and small neurons around medulla externa. No signal was
detected in the negative control, in which the sense probe was employed. This result suggests that
Maj-CFSH_ES is thought to be synthesized in the X-organ and then secreted from the sinus gland as
well as sinus gland hormones. The Maj-CFSH_OV antisense cRNA probe was hybridized with the
oogonia and immature oocytes of the mature ovary, but not with any cells of the immature ovary. This
result suggests that Maj-CFSH_OV might be involved with ovarian maturation in M. japonicus.
Biological functions of Maj-CFSH_ES and Maj-CFSH_OV are still unclear. Now, we are producing
recombinant Maj-CFSH_ES and Maj-CFSH_OV in order to characterize those biological activities.
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Purification of two vitellogenesis-inhibiting hormones from the Southern rough shrimp
Trachysalambria curvirostris and isolation of cDNAs encoding their precursors

Masafumi Hanazuka, Keisuke Kaji, Yukihiro Yoshida, Tsuyoshi Ohira
Department of Biological Sciences, Faculty of Science, Kanagawa University, Japan

Vitellogenesis is an essential physiological event in the reproduction of oviparous animals. Various
nutritive materials including carbohydrates, proteins, lipids, minerals, and vitamins destined for
utilization in embryonic development are accumulated in the oocytes during this process. In
crustaceans, vitellogenesis is negatively regulated by a neuropeptide, vitellogenesis-inhibiting
hormone (VIH), which is synthesized in and secreted from the X-organ/sinus gland complex in the
eyestalk. Until now, the intensive researches have been conducted to search VIH in the
commercialy important penaeid shrimp species, whereas the Southern rough shrimp
Trachysalambria curvirostris has never been used as an experimental animal. In order to
characterize multiple VIH molecules from T. curvirostris, one hundred eighty six sinus glands were
dissected under stereo microscope and subsequently peptides were extracted. The extract was applied
to reversed-phase HPLC (RP-HPLC). Measurement of MALDI-TOF mass spectra of all the peak
fractions recovered from RP-HPLC revealed that two fractions contained candidate molecules for
VIHs, since their molecular weights ranged from 8,000 to 9,500 Da. The two fractions were
separately subjected to N-terminal amino acid sequence analysis, which identified more than 51 amino
acid residues. The two peptides showed considerable sequence similarity to VIHs characterized from
other penaeid shrimp species. In this study, the two peptides were designated as Trc-VIH-1 and -II,
respectively. Since these sequences were not complete, cDNA clones encoding the Trc-VIH-I and -11
precursors were cloned by RT-PCR coupled with 5”- and 3"-RACE. The Trc-VIH-I cDNA consisted
of 648 bp including a 5 -untranslated region (UTR) (66 bp), an open reading frame (ORF) (327 bp),
and a 3"-UTR (195bp). The Trc-VIH-II cDNA consisted of 646 bp including a 5°-UTR (63 bp), an
ORF (354bp), and a 3"-UTR (229 bp). The mature Trc-VIH-I and -11 were thought to consist of 72
amino acid residues containing six conserved cysteine residues and possess an amidated C-terminus.
The mature Trc-VIH-I and -1l showed sequence identities 63.0% and 74.3% to Liv-SGP-G (one of six
VIHs in Litopenaeus vannamei), 59.3% and 72.9% to Maj-SGP-VII (one of six CHH/VIHS in
Marsupenaeus japonicus) and 58.6% and 66.7% to Mej-SGP-II1 (one of three VIHs in Metapenaeus
joyneri), respectively. In RT-PCR analysis of tissue-specific gene expression of Trc-VIH-1 and -II,
both transcripts were detected only in the eyestalk. This is the first report that VIH cDNAs have been
cloned from a shrimp species belonging to the genus Trachysalambria. Therefore, these amino acid
sequences provide us for understanding molecular evolution of VIH in penaeid shrimps.
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Chemical synthesis and biological activity of crayfish gonadotropin-releasing hormone
(pcGnRH) analogs

Junya Kogure®, Hidekazu Katayama’ and Tsuyoshi Ohira®
'Department of Biological Sciences, Faculty of Science, Kanagawa University, Japan; “Department of
Applied Biochemistry, School of Engineering, Tokai University, Japan

Gonadotropin-releasing hormone (GnRH) is a neuropeptide known to regulate and maintain
reproductive functions and conserved in both vertebrate and invertebrate species. The primary
structure of pcGnRH is pQSYHFSLGWKP-NH2, which is different from the known forms of the
vertebrate and invertebrate GnRH family. Recently, new GnRH molecule has been purified from the
ovary of the American crayfish Procambarus clarkii and its structure was determined. This was the
first GnRH molecule from crustacean species. Interestingly, the crayfish GnRH (pcGnRH) showed
stimulating effect on the ovarian maturation. In this study, to develop the pcGnRH agonist having

higher activity, three pcGnRH analogs (D-leus pcGnNRH and pcGnRH ethylamide, D-leus pcGnRH
ethylamide) were designed based on mammalian LH-RH analogs, prepared by the chemical synthesis,
and applied to an in vivo bioassay. There were five experimental groups which include:

(1) a control group injected with saline solution ; (2) a group injected with 1 pg/g BW synthetic native
pcGNnRH ; (3) a group injected with 1 pg/g BW synthetic p-leu® pcGnRH ; (4) a group injected with 1
ng/g BW synthetic pcGnRH ethylamide ; .(5) a group injected with 1 pg/g BW synthetic p-leu®
pcGnRH ethylamide. These groups were used immature female freshwater prawn (average 3.5 g body
weight). Freshwater prawns were maintained in 3-liter aquaria in water that removing the chlorine at
room temperature (25 °C). A commercially available diet for freshwater prawn was fed to the animals
once daily. In addition to these groups, the group which both eyestalks were removed is used to group
of positive control. Eyestalk ablation possibly increases the expression level of GnRH and activates
the GnRH signaling pathway in the ovary of decapod crustaceans. Freshwater prawn is covered with
clearly shell. Therefore, the maturity stage of ovary is easy to observe. Hepatopancreas were dissected
out from the injected animals at 12 days after injection and expression of vitellogenin amplified by
PCR were measured by gel electrophoresis. Native pcGnRH injection group was confirmed many
clear bands compared with saline injection group. Three pcGnRH analogs injection groups were not
confirmed many clear bands.

As these results, we will carry out injection experiments with three synthetic pcGnRH analogs. And
assay these biological activities with quantitative PCR. In the near future, we are going to perform
injection experiments in other crustacea with three synthetic pcGnRH analogs.
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VAR (CFamiCF=CHCOOH) 25T, il ”
{05 v 7 AT el AV C AT B G oo i ° 1 2 @ w o @ 10 w
SWH L ERR, FOME, BYT I ETH radaton fme

” 2WO; & S,05" & v iz
ThD S0 HHAFESE D Z & THRANCHIET ?HP%%&;iiﬁﬁNV
XA LHRHABLE (K2) 2 3F7CF= Ay

C,F,CF=CHCOOH

Amount / pmol

60 | co

SRR BRI R e £

2. 7 uBRA T IR OBOKSR

T BRA A RIE LR, B A LA A %
MO DHETH Y BB DERILECREOWE —
(AR DO B, TAFAEOKEFE TR &, ]
ETCT7 vBFAITER LT~V 7 LA a T L)L %m_
EPBIEY o TVBIAI TS, chbii < o
ETdD & DVFHED A A ABRIRDOHTHRHIAR K
PAPESMEE S, S OIZITESUL SRR EN T . e e -
Wb, ZOHY T UL T IREMEOREL 7o R ° ® Reactiontime/h ®

IVR—TNS TRV TEMREMEE L TEAS X3 (CF3SOg)N O Hilifi k3o
No2b5, L LN BB TIEIIARTZIC FSIERIALEE (SRR, 344°C)

NS TR BT, BURTIIA VB ERAEL, &

LI OBERIT 2 & oy, R L CTHEKT D LW o o FEE Lo, ARFZECIEE 3, B2 (h
UINFABa AL ZNVKR=) A4 IR ((CRSO)N) DU F 7 AHEIZOUWT, KRk 7ol
Al L ONETCHIZ W TEUK (ERSFUK, BEESIK) R CofEd 2 2 L2 fMat Lz (K3),

Z ORGSR, FeO 2D Z 1T KV F&fm T 86%DIR (RUGRTIDREE D7 » FIFT-
DENEEFEHEL LTfE) TR ENTERE X, ZoBA, FeO I3USHTITREILL,
in situ TARRT 28 i8N IE 2 0T 280 TAlE LTERAL W, &6
% IRA A IR [MesPrNJ[(CFsSO2).N] ~HiE A L, F % 0% DU T D Z &N T
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x7=5)

3. 7 VRRAF U RBIRO R GE

T FTRA A ASHFE TR R, IR R,
PR OB, Hix 2T LR T A8
BEMEMT B CH D23, ZDBEEEWI T O Ty &
LT DDONBLR T, LRI IR ST
W2V, T U ERA A UARHED 9 ~ LT L

F~ions/ pmol

0 5 10 15 20

A Z LR EEE (PFAS ) 12OV, e Reaction time / h
bARFTART = o3k (Fe? + H0,) 12k % X 4 &Rk -+ R KEC K D
AR A IR FIN S > T=23, FHHITRENE PFAS OIS D FAER
HOMAMEDR L2 B E L2 DT, BEEEMH BORUSHHHEAFE

57 v RSy BT D 72 DN RERAINZ S RS i

BRI LTI 720 o T2, & 2 CARBFFE Tl PFAS FZOW T, & aiEchl s Li-dk
B K iR T D, F OFER . 8% -3 SRR IR 7 F OB R oNT-, ¥
412 350°C IZ361F % FAEREDRISRFRHKA A E 2~ 7, 17 K211 F ORI 73.2%I12
EL, N ~—DABEHDOAHR 5T, FEH(CF-CFo)x D F TR cE b Z &0

3o T,

4. 7vFRRY~—PVDF, ETFE B X OEhE L7z LBEAERDOBKSE

WRERIEN T& HIE 7 v BRIV ~—THDHRY 7 b= F > ((CH,CFy)-.
PVDF) °=F LV + 7 b7 7)Ao F Lo EAR («(CHyCHo)m(CF.CFy)-. ETFE) 1
TR =T A ZARAFET T 2 b, PEERRERE L XU O &3 Dkkx REEMR~E
ADEATND, ZNBEDORY =—IZOWT, Bix 72f b FIRETCA 2 L7 2uk (R
ERRUK, BBEESRK) BSOS THfiR - S bT 52 L%
AT D, ZORER, BBEH A % HF ST BEA
KEt (380 °C) (12X ZNHDRY ~—D7 v

3.0

WY KOV & E e RIC FBEBNCO, 4 ;ZO ° :
ETIMLT 5 Z LIcE L (R5), Sl £ | SR B
BRI DO L ERGRROKB I L T 5% 8 3

<

10 |

W% 2 & T X BEHmCHiEe s CaF, 2155 =
EINT&ETz, TN A7 S¢7-454 . PVDF T
& ETFE TIESUSHEIZBRE 2BV S AL b7z, 372 oo b—8— —r———
6 PVDF TIXF VBT 5 L [RAIRHZIRE A < & Temperature ['C
ToFIEN A LT=DIzxt L, ETFE CTl3ofig E A X 5 ETFE fficisiT s Fi
AT LRy o T2, 2 OHARIT PVDF Tl HF ikt KO CO, AR ROGREE K
\Z K DRI Z D DICx L, ETFE TIIEZ S0y AAE(RUSHEH 6 h)
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ZEERERT D, 1200

PVDF & 5/ VDF &fhiDE /) ~— & DILE 1000 |- .
A% LV IRRTHMT BTl WEMLAE 5 | . o
EHWERIG bR L= ®, 61 PVDF 2300 2 o
o TOIMIE S HIHADFBLTCO,0E 3 b "
RO MO MR A T, CO, ki < % o e
HOp IRE D EFIZ - THINT %2 —J57C, FD wf go U :
AR HoOp B 75 0.75 M BT Tl HoOp I e L
MEE SRS L. 2.0 M BTl sghnd T mogm! 6
% e 5 %E*ﬁ@ﬁ@% 5“7'30 FEBIW, C02 6 PVDF ﬁj\ﬁ’qﬁ}iﬁi\&:&ﬂi# H,0,
DOIR (FUSRTOR Y ~—HhD 7 v FEFEA L IR FEEEDOBHE (300 °C)

FIRTOENEEZHEL Lifl) 1Z30M (Z

DILFENTR Y ~—H D7 v FEF & D WITIRERFOE/VBUTK L TENER 31 £, 32
REZFIYS 9 2) OEAIZIEIZ 98%IZiE L, PVDF %5220 fif « ML CTX 5 Z 30
S>72, £, TOHEET7 ke =0Ty - Zuw Y 7t n T Lo EANR
(poly(VDF-co-CTFE)), B L7 vk =UF > « ~"FH 7 4 n 7o L U LEAK
(poly(VDF-co-HFP))IZ & L 7= & = A, Poly(VDF-co-CTFE) %, [A] U4 Cre 2o ik L
72 (F, COy BLUD CIT OIRIFTZENZEI 98, 95, 97%), Poly(VDF-co-HFP) (%
poly(VDF-co-CTFE) DA & 0 S ARG L TX 20 M H,0, Z V5 Z & TIRIFFEAIT
ML T (FULER : 96%, CO, U 1 92%), BBRIEWZ 212 F AR ED H0, ALK
I NS DORY ~—THE Y | PVDF OLAIZIT ERD X 512 V TR H0, AR
AR LTIkt L, poly(VDF-co-CTFE) DA D F AR Bl HoO, JEEE DEENN % L T
HFNCHI U=, Z OV, PVDF 13 HoOp 2MFEE L7 AT HF BiBERRE TR+ 2
DIZxF L, poly(VDF-co-CTFE)LHEARIFZZ DIE CTII N L2 eb & B2 bivsd, T
5 DORIGRIZE B U b EimED Ca(OH), ZZ 5 Z & T CaF 23MERL L. £ DULRIT
PVDF. poly(VDF-co-CTFE) . poly(VDF-co-HFP)(Z%f L CTZE-E41 77, 58, 80% CToh -7,
CaF, V=73 poly(VDF-co-CTFE) DIFEITIRW DI CaF, 721) T/ < CaCl, bERT 578
THDHMN, ZHUTHUK TR 2 & TCaF 2> boykl - B TE 7z, BIE, ZhHDRY
~—IZOW TS BIRIR TR TR USSR Z TR LT D,

FERRIEE LV MEB T B2 Z LIV T F a T LR OB I A~T v Jf T
MAS TWBEET, HEWEIINHT 500, L0 EZERMEEMIT> TEALLEK
JEHEAT LRWEAE R DD, 29 LIEFHEND, B LUMEIOBIZS I Y 72 - Tk, #qto
YT DR A TR L, I RS TEE T2 2 ENEE L Bbh b,
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HREME T » MO - FEIRLRIG OB
(A RFEE) o A%

1. IXCHIT

RBIFF & 7 v BIFF DO SN DA T » FCAWITMEE, s, FmiErE
HEOBNTHEEZRD, EERITL & L0 FEx DRI RNT 2 EDOTERWMEFE
Thbd, OB LA bES LA E TEIEIC DT b, D FENERED
LA IREEI, B ERRE (LA IS SRR AR, 2L Eofbaw. +
bbb 7 vFRRV—Iy X UEOHHMITILHEAADI b A U, T 7 A
N LU NEOHREMEIE LTRIF STV Y, 20 X 510 ERErE & Ho— )7
T, BREFREMENE N & BEEMOSRBENEE LN L I 5IZE oAz
SR S5, & Vo TmADRIFEDTAEIL 2 > THIEHL L2255 19,

AT~ LAY OB AR ORIRD 72 DITITAEVEDE AW U THEKRSCBEEY
DIEEZAT 5 MERH DD, R+ 7 v RO AR —TE MO L 5 I2R#E
ISFERKT 2 RS G CIIR R T2 DRI FE L2\, BEENEIRRETH S L OO, Eil
WETH LT TR, BT D 7 AWKFET AN L DBEEANFH OB E LV, 2D
D7 v FRAR Y~ —DOREEIRLGY 3 FTRE/L PEFEALBESER 1S 2016 - 6 ABIFE 4t Lo/ < Ly
HELWD LTS (2014 455 #E, 2012 4F 6 1, 150000
AARBBFEMIE T RSO T =7 A MTX D), 300000 |

INHOWEE T At A (F) £ THE 250000 |-
TEUE, BEFORBEEMIZ LY 7 vk o e
L (CaFp) IZAHTE 5, CaFp DIIAILHAT, .|
WEALPRIZ X 0 2 TORET » #EAMOIEENT oo |
b D7 AKFERIZ /2 BT, FEMRFEEICR e
fEL, ARITHKINZ N (J 1) 7 v REROVE &
BAMICLEEGTE S (M2), ZoHe, f&fms K1 r GHEES97%) OEH D
S CFETOMTHZENEETHD, ZNE DOEANEOHERS (8553
TIZHE I T 7 A~ DO R RV —HY S5, &b B %5 2529.22-000)

IR TR 2L T v R

Vv—3 2 b+ 52
ElTE BTV, L
LEDGE. BRI
WZEWA LT Lt a A Y

150000 -

HE(LMY)

7'F L > (CFsC(CF)CFy.
PFIB) <CiliM{bAr%s —
RALISRDETREOT 7 M2 7o HEHOTEEFI A% — A

T)vFdua Rk Z s (CRy) %
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DHEHN ADFBAENRESINTND,

L b RN LR AL, BICREESEAE LTHOWSNTE 7=~ L 7 v 4 7 L3 )L A
Vs CEEFE (RS CoFonnSOsH) B L OUL 7 v A4 1 VR ¥ (PFCA HE.
CoF2niCOOH) . 35 L OVEHL B DORBBEMEIZ ST, ~7 oK U Eegfibft &9 ~r4% v
=WRRA A (S:08) +EHRE T SEk+HERAUK 2 8kt Aokt . S,06%
R O SR A HEEE UK 1, S,067 HEFI RS ), BLS v U AT L+
S,0” VHEDFEIC LY FE TONMR, T/b b b AER L TE 7,

T IR S OB AT, MRWE 2B kAR 00, Bl FR RIS
F| W2 7 o ERA AR D) T FERA RSP LU R S DT ),
EHIEIRY 7 ofke=U 5> (PVDF) R°x=F L v —F h T 7 A nxF L bl Ee AR
(ETFE) @50 R Y ~—F THER LTV 5, AFEH TSI ORFFERZIC OV THE L
77U,

2. BbZ VT RT ULV ER Y ZHIBRA AR R WTKFOER T v RILE ORI
piisayiiA

PFCA H021 b OB B A ey fig < H -
BliZ, Fox S HsPWiOgo 2 V=354 D% 5 L
7ot 28 DD, AR Tofif 751X
T hoTe, BxlITAEKT vFRILEMD O b,
PFCA L 0 HAMREENE L, Rl > TR
BTt SN T\ 7 vAd e T o~ — AR fafnh i e —
VAR S (CoFaniCF=CHCOOH) 125U\ T, g - g
(L8 2 7 AT 2 Sefilit Fi S C RTEDIC RS C 4% TR
KB L BRI, FOME, BT RS redeton mefn

Th b S0 HIMFEED 2 & THRMITHIRET
X5z LARMLE (K3) 2,

C,F,CF=CHCOOH

60 (60)

Amount / pmol

X3 WO; & S,05 % Hu -
C3F;CF=CHCOOH 3tfishfit45 iz
B 0D BRI B A7

3. 7 vRBA T U REDOEREFKE L OWBER
ViNGay: 4

T FBRA A ARIKENT, A A LA A
NS TR HHHATH Y 7278 b EIRAHE TR oMY
(A AR DB, TIVFILVEEDKFEFA)
BT HRFFICEBR L=~V 7 v A7 ¥ v | CRSON
ENBRD S TWAIEE Th D, ZILHIFE
ETHDZ EDBFHRDOA A AREOH T HRIIA :
PRPECTEE S, & BIITER LR EN T Reaction time / h
Wo, ZOH U F U LATIREMEOA 7R B4 (CF5SO,),N OllififFk R
NR=T A RZBNTEFEMPLE LTCEAS USIlikdrt: SR, 344°0)

Amount/ pmol
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NoDH 5, LU b EIRISICHNL SN TR LT, BURTIIA Vg Lk
B LD LT BEEIT 2 L0, FR L THEKT 5 LWV o 7o FiE LovZen, AR CIEE T,
EA (MY T7AFB AL ZNR=IL) A 2R ((CFSO),NY) DU F 7 AHEIZHOWT, Ak
PRER AR & ONETCA] &2 W CTHERE R K & SIIBEER KR CofiRd 5 = & et L7
(K 4 128D EETRT), EOFER, FeO Z WD Z LI2 XY F &2 E T 86%DIE (X
JSHTDOIE T D7 o BFFOFNAEIEEL LT-E) THHZENTE 2, Z0BA,
FeO 1 ISUGHIZABIL L, in situ THRRT 2 ¥ e fligknN i 20 2 EOE Al L LT
TEF LT\, EBICZDOFEEZRIEA 4 K [MesPrN][(CFsSO.),N] ~biEH L. F
& QWD TIHS Z L TE P,

4. 7 oFRRA A HIEDO R FK S
7 kA A AR TR R, R, AR OBES, Hix B THO B
TWDEEREMA RN CH DA, ZDOBEEEMITH O Ty STV D OMNBUIR T, SofifdLEs
JHEITHEST ST TR, 7 v FRA AU D 5 B ~L 7 VA1 Z LR gl (PFAS
) (oW TIE, I EKFEARL T = > b Uk
(Fe*" + H,0,) (C X DA i E i~ B3 -
7203, TS ITBREEL O A Om 2 By &
L7=b DT, BBIEMNG 7 v R &I 57
DITFERRIN RSS2 SR LT B3 72 o 72,
% ZCAMIFGETIE PRAS JEZ DWW T, di s
TeAl & LI FOK S R skt P, 2 Ofk R,
Bz WG A ICRRCEEE 70 FOAERDB A i

800

F~ions/ umol

0 5 10 15 20

77 512 350°C |Z831T B FARED SR Reaction time / h
IRAFE A R, 17 RERIAZ LI F ORI 73.2%I2 5 gkky+IEEERUKIEC LD
E L, RY~—DRBEHD A7 53 F8H(CF-CRy)x PFAS [ fRIZI1 D FAERL
DI E TNRBNC G FTE D Z Ny oTz, B OGRFRHR A

5. 7v#KRY~—PVDF, ETFE BXUBHE L=t EAKROHEERK, BEERKL#E
RRENRIEN TE HRFEN 7 v BRIV ~—TH DRI 7 b= 7> ((CH,LCFy)-.
PVDF) ®°x=F L« F b I 7 FuxF Lo EEHEE ((CHCH)m(CF.CFo)o-. ETFE) 13
TRNNX =T A ZAAFET T 2 b, EERROEREZ 1L U D & T Dikx REEERRAE
ADBHEATND, ZHHDORY ~—ZOWT, Kk 2B AR TTA 2N U 7= s ok
B HUNTHEEE K TR - b2 = L 2R 7= D, ZORER, BiEN A HFS
BB FKEOS (380 °C) IZL 0 ZNEHDRY v—0D 7 v BB L ORER S ZHE
FRACFBLONCO, T TEELT S LIS Lz (K6), &OITIEGRIZH DD
U Db EmmmOKER L L0 DETRINT 5 2 & T X BRI HEY e CaF, 2455 =
ENTET, TN AZIAFSI 6, PYDF & ETFE CTIESUSPEICEAZE 70350 V)3
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Rohi-, 372bb PVDF TIlL F2MVERT 2 L 30
RRZIRFEZ < FTRIENIAE LTI=DITx L, st e .
ETFE TIMRABAHET Lieh o7z, Z0HE 3,1 0 co o

% PVDF T HF BB K o pfse = 50 £ |—— @ @O
(L, ETFE TIREZ B72V 2 & 210K 5, E| .

PVDF & H|ZIXVDF L fhiDE ) ~— & DILEA

K% L VAR CoT B 7012, it k% Al °l o

WS bR L= %, X 712 PVDF % 300°C T e & B B w

Temperature /°C

6 B s SBT3 0 F 3 X NCO, DA ED
Fﬂbﬁﬁ?fﬁ%ﬁfoabméﬁ%mkgiﬁ F O 0O AR BRI
BEED_FEFITH- THEINT 5 — 5T, FOAERMEIX

HoO JLEEAS 0.75 M LL TGl Ha0, 4 EE DN ME & FFPE (RO 6 )
Bb L, 20 M LLETIEAIZHEEINT 5 & ) FRE 1200
TREAA R ST, FRBIONCO, DULE (KGR 00 |
DRV ~—HD T v RFF & KRBT OE/VHx
FEUEL L7-ME) 1230 M (ZOREIIRY ~<—H
D7 FRIFA-8 2 WNTRFERF DT/ EITH LT A ° -
ZAER 3L G, 32 fHCHNET D) OBAITIEC KRS o co,
9BUIHEL, PVDF 252 flonfif - Mikbcas | 8%

S LB eTtn, £, COHEET bE=Y o
Foeruu ) 7rtaxF Lo HEAR
(poly(VDF-co-CTFE)), BX U7 ke =V F> -
~NFHY T AFr L EESK
(poly(VDF-co-HFP)) iz b i fl L 7= & = A,
Poly(VDF-co-CTFE) % [r] U Tl g L7- (F. CO BLUCI DIRITENE
A 98, 95, 97%), Poly(VDF-co-HFP) 1% poly(VDF-co-CTFE)D#4& LV & A5 (LT
E, 20MH0, A Z & TIRTTERITIH LT E 72 (FULEE : 96%, CO, I : 92%) ,
BN T S0 FAERED HO, IBERIFIETX NG OR Y ~—TH/2 D | PVDF OF4
IZIF BB £ 512V FHLOD HO R FERITIEZ 7R LT= D2kt L. poly(VDF-co-CTFE) D5
D FARET HOp REE DMK U CHFNTHEM L7z, Z OiEWE, PVDF 13 H0, 37
TE LZRWEAIT HF BBERERE CofiEd 5 D25t L., poly(VDF-co-CTFE) LB A AL 7 Ot
TR L 722 EBZBIVD, TIVHDOKINRIZH B Ut EqmED Ca(OH), &
MMz % Z & T CaF VERL L, ZDILERIE PVDF, poly(VDF-co-CTFE) . poly(VDF-co-HFP)
W2k L CTEIVERL 77, 58, 80% Toh 7=, CaF, IV poly(VDF-co-CTFE) DA IZIRU
DX CaF, 7217 T72< CaCly AT 2720 Th D2, ZiUIMUK T35 Z & T CaR,
O - BRETE R, BIE, ZNHORY ~—Z oW TLE B ITKIR Tofi# rlRe 2 S
SFHETRR L T D,

SERRDEE L MEB T ES 2 2 LT~V T A a T LR VORI AT 1

Xl 6 ETFE fEiIZkIT5 Fi

e
»

800

e

600

Amount/ umol

2 3 4 6
[H,0,]/M

X7 PVDF St B IE S
H,0, IEEEDZhE: (300 °C)
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INAD TWDEE T, HBEWEIIDIET 2 bD0, XV ZERMEEYNI /2> TENLL X
JEDHEAT L2WGE D D5, 29 LIEFEND B LUMBIOBZEIC S 72> T, &KEHD
BP0 fREE 2 THIL . BEEWEITEE TERET L 2 e nEE L b s,
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199344 H @ppERES LRI ERRESIFRASIIIEET  MH9EE

1994 4210 A [FIFT  HTHEE

ZOM, SEESLAE K 2 ZER RSB DAL SR AR

1997-1998 ~ v 7 277 7 fARFYEAGERT (KA ) KEWER

AR R Al L ABEE R R LR 2 N @ ARSI S REE

2001 4 4 A

ENIAFFERT OMNIATEE MUIZ L 0 FEERAR AT BREEEERFZEIM TR AT
=Y

2004 25 A PEEBANREIIZEAT  BRECE AN ARSI E s v—T K

2010 FE 4 A MRJIIRF R, PEEBINR ORI E B/t E GRES)

=

2007 45 BB 15 LA A Ao ITHE RESEHE [BRERRIEAIE Y » REEMDIfF - 1
BSOS 2T L OB

i

SRS BREE Y

B DI

BB AT DR, FEIL, PEEROT A DERICNETH D CREZE MRS ST
LHHET v FAEWO T A FCEWFIZONWT, Hfif - EF L, S SIIEFERET 2 5O
IRV AHA TG, E-AKFNED L= ZEOFD A BOENUC ST A TV,

—658 —



—659 —



HWI8EI~ Y LA AT r ) uP—%4(2016) . dbHEE

7 v~ T FEBSEMEM: ARV L (CFSH) O#E#A X R fERL
OHFB®PEL, KEMI1  (1#%)I|KH)

[BEW] T<&E. 74T =DM CTHREL L T\ 5 FSdatEE R £ v
(Crustacean female sex hormone; CFSH) 23FH. Xiv7-, M7 4 H =DCFSHDO B T3
BE/ vy 385 L, MRENRRIMECEREILICEE SR INT, 20
Z e, CRSHIZFBEDOHED —REMEHIFE L TVWBE LB N TWVWS, ZhvE
TIZFAEEIX, 7V~ DR THEIE L TWACFSH (Maj-CFSH_ ES) #=a— K33
cDNAZ 7 u—=2 27 L7, LH»ML. Maj-CFSH ESIZIZ7 A H="BEIN-L 57
MR R RBIIBERINT, BRELTRHAREETH B, £ I THEMETIL,
Maj-CFSH_ESDORSREZf#T 35 Y —/L & U T K2 /ERL L 12,

[ 51 & #553] Maj-CFSH_ES% =2 — K9 A cDNAKT A & 3B 7 & —pET44alZfEA L,
EHRaLVRAMNT T FERILT-, ZhEAWTKBRE 2 EEGR L, iz
Maj-CFSH _ES#NusA: DEEEHE & L THEA I, BEHER CRBHE 2 AR S
¥t BOOBEC XY MIBEERE S & RBEEBISICHT. £ 5 % SDS-PAGE G4y R
LT, £DRER. RaVEE S D87 kKDaD(LEBIZHER I\ RBBE Iz, Mz
MAEEHEOFESFEIISTIKDATH A I b, OV RPHEBZ MEERE
ThsLBbhi, RIC B BIEERE 28 LR EMEE S 28 MIRE TR L L,
Ni-NTAZ G DML TT 7 4 =7 4 —RB#M 21T o 72, IBHEY % SDS-PAGEIZHL L7z
LT A, STKkDADIEICHEHM ENT-MB 2 MEERAEDOIRDO N RBEEIN, £
LT, BHEYZBRMERZAWVCHEL, BHLAEBIBEEAEZTEV 2T
7 —¥ CEERIHILT B Z & T, ##x Maj-CFSH_ES & NusAZ Bl L7z, TH{LES %
SDS-PAGEIZHE L 72 fE 5, #E#a % Maj-CFSH_ESE NUsAD Ny RRENENBIER S,
[%£22] 4%, HHHPLCZ HVTHE#L % Maj-CFSH_ESD A2 Z¥E8L L. Maj-CFSH_ES
DREREFRIT 2 RA D FETH 5,
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P CIIERRINE AT DDNAYZ B —=> 7
OftEEN., HEH., THZ=ZE. KEH]  FE)IIKE)

[BEr] HESEDINRRIL. RN OXERE/V A T ABEEETAR - WS b0
BRI ST (VIH) (X VIBIGREI S hTnd, ThETIZ, FAERY
N ERINLZEDOY A FRIENL2BIEDOVIH (Tre-VIH-1E-11) ZRRIL ., NKE
7 2 BREFIEZRE LTz, AR TIX, Tre-VIH-1&-ID2T I BREF) 2B S 2NT$
HZEEHBE LT, Tre-VIH-I1E-11EZ 22— RF$T5DNAD T v —=V T %4To 7Tz,
[FHER L OWER] Tre-VIH-1E-NDONKRET X ) BB & BICHE Y 7 1 ~— 2 &Gt
L7z, RIZ, v ORI A Htotal RNAZFIH L . Wil B KT X Y first strand cDNA
ERR LT, £ LT, FOfirststrand cDNAZEERIZ LT, e LR 794 ~—%
FAVWTPCRE G 21TV, Tre-VIH-1&-11% 22— K3 AcDNAKT A Z R L 7=, &bz
WREY DD F - IR T T A ~— %% F L T3IRACEESRACEZTITV., &by
7-BFE SR EEbE B2 LT, Tre-VIH-1 & -11% 22— R§ A cDNAD L BB FI %k
E LT, Tre-VIH-IDRTERE % 22— K45 cDNAIL648 bp> & 72 V) | 66 bpD5 FEEHER FE 8%
(UTR), 327bpd A —Fv UV —F 4 v F 71—, (ORF)., 195bpD3IUTRTHERR &1
TV, Tre-VIH-NIDORTER A % 22— K45 cDNAIZ646 bp 7>5H72 V. 63bpMD5UTR, 354
bp®DORF, 229 bpD3UTRTHERR XN Tz, FREATrc-VIH-1E-NIDT I/ FRERS % BE
HOVIHE i LT AE R, Liv-SGP-G (/X F A A DVIH) &63.0% & 74.3%, Maj-SGP-VII
(Z7 V== EDVIH) £59.3%¢& 72.9%, Mej-SGP-11l (3R EDVIH) &586% & 66.7%
OFEEMEZ R Uz, $ERR S BEA 2 Tre-VIH-1 & -I DB FREZ RT-PCR T 2.
Tre-VIH-1 & -INZIRW CTREEBAICRBLL T\,

[Z£2)] BAE. Tre-VIH-1E-NOEYTEEZ ARSI, KIFERT R % VW CR#
ZTre-VIH-1 & -NEERL L TV 5,
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%é%ﬁ%yﬁ:é%%ﬂﬁ$w%VWM$»%y®$%
OUINERMith. 205 LUFHFn. 1 RFM  (140Z)IIKE, 250K T)

[ B8] AR RE B RAVE S (Gonadotropln -releasing hormone, GnRH) 1%
MRRBRE T B TSF RFELELTHD, ZTHETIC ﬁ%ﬁ%&ﬂﬁﬁﬁww
2<®®RH%$%éhﬂ%ﬁj>ik%<$ﬁﬁu@ﬂHﬁﬁff5#i$%f%o
7o LAL, 20144RIZT7 A Y AV U H=DIIEN L GNRHED - F R S v, #id
&f§“%1$@ 22Tk, 7A VAP Y H=GnRH (pcGnRH) DAEMiEMEZBEIET 5
| — E l./ -0

[FiEB L OWER] LA pcGnRH% 1 pg/gﬁKELC BRABEITHIEDT A BTV H
= (FEE2619) OHEICER L, XUT 4 73y ha—)WiZEBRREKOHEZH
5bto_ﬁ%ﬁ L7k, TAVATF Y H=rbIiREEZH#EH LT, SIREELHIE
L. iﬁ%ﬁﬁﬂ:@y)%#%Lko%@%%‘m%é&mamH%&%Lkﬁ@
GShi, ABEAHEKEZEBRE LB EEXTERICEML T\, LML, B4E THE
LIEBAEDT AV BTV H=DRBARAT—VERMR DI LT L REDOT Y =
IXpcGNRHD AR BIZIIARM E ThoTz, £ I T, 2 TOEEPRREATH 50K
DT AV ATV H= (E¥EE3IS5g) OMEIZpcGNRHEZES L7z, LL., kDT
AV ATV H = EGNRHDESZEIX 72 < . GSIOHEMIIBE I N o7, RIT. B
EDORY T EDHEIZpcGNRHZ RN Lz, AV I3RS EHH T, EE R TIRE
RBIERTAILNTERI LD, RERARATV DA ZER L THW:, 12BH
B L%, AV ELLIFEEEZfEH LT, total RNAZHIH L7z, RT-PCRIZ LY
SRR & X7 HRIRE (Vo) BAnFDORHEEZRIRER, pcGnRHEZ IS L 721020
AVTED ) LIRTVIREFOREANBEINT, XIT 472 br—VOAER
BHEAKBREEHTIX., IBBDVoBREGFORBRIIBEIN o7z, TORRELD, AV
T EIEpcGNRHO AMTEM ZRIET AT ODEREM E LTHEL TWB EE X b,
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Acidic Ultrafine Transition Metal Oxide Molecular Wires for
Cellulosic Biomass Conversion

(Kanagawa University *, Hiroshima University *?)

Sadakane*? - Wataru Ueda**

The development and application of nano-catalysis based
on metal oxides for biomass conversion is important in
fundamental research and practical applications. Herein,
new acidic inorganic molecular wires were synthesized
for cellulosic biomass hydrolysis. Biomasses including
cellulose were able to be converted to hexoses as main
products.

Keywords:  molecular
cellulose hydrolysis.
uedaw@kanagawa-u.ac.jp

nanowire, polyoxometalate,

1. Introduction

Transition metal oxide molecular wires are special
nanowire, whose diameter is in a molecular level without
limitation in length. ™ Herein, new acidic transition
metal oxide molecular wires were successfully obtained
for the conversion of cellulosic biomass. The ultrafine
molecular wires were constructed by repeating
(NH4)2[XWe021] (X= Te or Se) along the length with
diameters of ca. 1.2 nm. Cellulosic biomasses were
converted to hexoses as main products by the
nano-catalyst.

2. Experimental
(NH4)sH,W1,040-nH,0 (10.4 mmol based on W) was
dissolved in 40 mL of water, followed by addition of
Se0, or TeO, (1.7 mmol). The solution (pH~1.5, 1 M of
H,S0O,) was introduced into a 50-mL Teflon-liner of a
stainless-steel autoclave, which was heated at 175 °C for
24 h with rotation. Then, W-Te oxide and W-Se oxide

Zhenxin Zhang*' + Masahiro

3. Results and discussion

The structure was confirmed by HAADF-STEM. The
typical image of W-Te oxide shows hexagonal units
attributable to [TeWg0,,]> and their hexagonal array
with a periodicity of ca. 1.2 nm. The side views of W-Te
oxide exhibit that the hexagonal units stacked with a
layer distance of ca. 0.4 nm to form a molecular wire.
The side view of W-Se oxide also shows a lattice fringe
with a spacing of ca. 0.4 nm due to the accumulation of
the hexagonal units ([SeWs02]>). Single molecular wire
with a diameter of ca. 1.2 nm was observed in the tip of a
bundle of molecular wire.

Cellobiose was converted by W-Te oxide at 130 °C for
4 h under hydrothermal conditions (Table 1, entry 1), and
glucose was obtained as the main product. Other soluble
polysaccharides (sucrose and starch) were hydrolyzed to
glucose under the same conditions (entries 2-3).
Cellulose is more difficult to be reacted, which was
hydrolyzed at 175 °C for 2 h. Glucose and mannose were
the primary products. Some other products were detected,
including 5-hydroxymethylfurfural (HMF), levulinic acid,
and formic acid. Ball-milling can activate the cellulose.
1 The activity of the reaction increased using the
ball-milled cellulose (entries 5~6). No products were
detected without using the catalyst (entry 7).

1) Z. Zhang, T. Murayama, M. Sadakane, H. Ariga, N.
Yasuda, N. Sakaguchi, K. Asakura, W. Ueda, Nat.
Commun., 6, 7731 (2015); Z. Zhang, M. Sadakane, N.
Hiyoshi, A. Yoshida, M. Hara, W. Ueda, Angew. Chem.

were obtained. Int. Ed., In press, (2016), DOI:
10.1002/anie.201602770R2
Table 1. Biomass hydrolysis by W-Te-AC350 under different conditions. !
) Time  Temperature  Conversion Yield based on carbon (%) Total  organic
Entry  Biomass ” cc) 0 — — yiek! %)
Glucose  Mannose Formic acid Levulinic acid HMF
1 Cellobiose 4 130 93.1 90.5 0 0.1 0.1 0.7 914
2 Sucrose 4 130 99 43.9 19 3.3 15.1 7.8 72.0
3 Starch 4 130 - 78.4 0.2 0.5 1.0 1.2 81.3
4 Microcrystalline cellulose 2 175 - 8.8 2.9 0.5 11 0.7 14.0
5 Ball-milled cellulose 2 175 - 19.0 7.2 0.7 25 1.2 30.6
6 Ball-milled cellulose ™ 2 175 - 25.8 7.8 3.0 8.5 2.0 471
7 Microcrystalline  cellulose 2 175 - 0 0 0 0 0 0

[c]

¥ Reaction condition: biomass: 0.308 mmol based on glucose unit, W-Te oxide: 0.05 g, water 0.5 mL, ™ cellulose: 0.185 mmol, I without catalyst.
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Synthesis of transition metal oxide nanosheet and its
electrochemical properties
(Kanagawa Univ™* - Hiroshima Univ?) Qiangian Zhu™ + Zhenxin Zhang™ + Masahiro

Sadakane™ « Akihiro Yoshida™ - Futoshi Matsumoto™ + Wataru Ueda™

Transition metal oxide, Mo-Zr-O nanosheet was
synthesized and characterized. The electrochemical
properties of Mo-Zr-O nanosheet were investigated.
Nanosheet + Metal oxide - Electrochemical properties.
uedaw@kanagawa-u.ac.jp (Wataru Ueda)

1. Introduction

Transition metal oxides displaying outstanding
properties, have received increasing attention with
structure and composition diversity, acidity, and
multi-electron transfer property. Unique fully-inorganic
2D metal oxide molecular sheet was the single sheet can
be fabricated using different chemical and physical
methods. Herein, we investigated the complex metal
oxide molecular sheet based on zirconomolybdate,
denoted as Mo-Zr-O. The material exhibited interesting
electrochemical property. The calcined material was used
as a cathode-active material of Li battery, and a stable
cycle performance was obtained.

2. Experimental

The material was synthesized by a hydrothermal
synthesis. The mixture solution of (NH4)¢M070,;-4H,0
(0.21 mol L™ based on Mo) and ZrOCl,-8H,0 (0.021
mol L™) was transferred to an auto-clave and heated at
175 °C for 1 week. The resulted solid of Mo-Zr-O was
recovered by filtration and dried at 50 °C overnight,
followed by calcination under air at 400 °C. The calcined
material was denoted as Mo-Zr-AC400. The cathode
composed of ca. 10 wt% of Mo-Zr-AC400, 70 wt% of
acetylene black, and 20 wt% of binder of polyvinylidene
fluoride was prepared. The electrochemical properties of
Mo-Zr-AC400 were tested by cyclic voltammetry (CV)
and charge-discharge cycle.

3. Results and discussion

The powder XRD pattern of Mo-Zr-AC400 was
indexed with a monoclinic cell (a = 16.3810, b = 4.9706,
¢ =7.1208, = 107.2293°) and space group of C2/c. The
crystal structure of Mo-Zr-AC400 and the heavy metal
ion distribution in the material was confirmed based on
the HAADF-STEM images (Fig. 1a, 1b, 1c). The cross
sectional image of Mo-Zr-AC400 in the (-1 0 2), (-1 2 2),
and (-11 8 16) planes exhibited the arrangement of the
Mo and Zr oxygen octahedra in the layer of the material

with the thickness of ca. 0.8 nm. The atomic distribution
images were the same as the proposed structure in the
corresponding plane. The simulated XRD pattern of the
material was similar to that of the experimental one,
indicating that the proposed structure of the material was
correct.

Fig 1. HAADF-STEM images (left) and the
corresponding proposed heavy metal ion distribution
(right) of Mo-Zr-AC400; a) the (-1 0 2) plane, b) the (-1
2 2) plane and c) the (-11 8 16) plane. The dashed lines
indicate the unit cell of the material. Mo (blue sphere),
Zr (orange sphere). d) The CV curves of the
Mo-Zr-AC400 based cathode. Scan rate: 1 mV s™; Scan
range: 4.0-2.0 V.

Mo-Zr-AC400 exhibited an electrochemical redox
property over the large voltage windows of 4.0-2.0
versus Li/Li" (Fig. 1d). When this voltage window was
applied, the symmetric reduction and oxidation curves
were observed without changing its shape in 10 cycles,
indicating the material has reversible redox property and
stability in this voltage window.

Mo-Zr-AC400 was used as a cathode-active material
for Li battery. XRD measurement revealed that Li ions
were inserted into and extracted from interlayers
reversibly during the charge-discharge cycles. In the
charge-discharge experiments of the Li battery
composing Mo-Zr-AC400 as a cathode, the battery lost
only 9% of its initial capacity after 50 cycles. It is
probably owning to the structure stability of
Mo-Zr-AC400.
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e-Keggin #Ez Mg & UIMIFLIEAR U % Y A X L— KT
ié%&ﬁBV4/® RM&&E

e-Keggin 1 1&E 2 FFOFBLOMILIER U A% Y A Z
L—Th2d Mo-V-Bi ALY (MoVBIO) % fil
B LT, AX 7 a A OBRBLGE T 72,
KBNS R E &ONBGETTIEIC X v 15515 MoVBIO d
SOSTEMEZ i35 &, fah A X0 S Witk
IZEVEGLILZ MoVBIO @7 A IEME R O A &
7 U VIR DIRPE DAL TUNZ.
HFLPERY XY A X L— b « KEVERL » A X 7 1
LA ERBE
uedaw@kanagawa-u.ac.jp (.- H#)

1. % &

A X7 U VEE (MAA) XA X 7V JVER A T L%
DMDOEEWE RO FRIE L LT, THEMITA<H
WHILTWS., AZ T UNARITEICA Y 7T &R
BHE LT, A YTTF b AZ LA (MCR),
MCR 725 MAA ~ & Z B OB kI L v g S
NTWb. Z09obH, #%ETIE a-Keggin Bk S % FF
SV RV TTUBBMMERINTWD N Y, R
WBIRER R+ ThHDH 2 k’@ﬁﬂiﬁi@ﬁﬁﬁ\ﬁb\éb
WIENREEORELE 2> TWVD. Frox Tk,
e-Keggin TR Y 45V A X L— R EEREY o —(2
Ko TERIGCINCEERE Sz < 7 e fllfLIE Mo-V-Bi
BAB E AR LT 23, Z OWBEIIIA S 5
?é/ﬁfﬁ%ﬁfﬁﬁﬁﬁﬁéﬂé MoV % &1 e Keggln
2=y FABil G SN ME AR FF D, BV

HEND Z kbELMCR&ﬂ: BT D EFHfm
ﬁﬂii@éﬁ:iﬁ HH0EHFFESND. ZIKE%’ET“G;*ZIK%E:@
MCR M2/t fili g6 2 A L 7.

2. £ &

7K 20 mL \Z¥Efi#E L 7= (NH4)sM07024 * 4H,0 (AHM)
(1.190 mmol) &, 7k 20 mL (Z¥f# L 7= VOSO, * nH,0
(2 833 mmol) ZiEE L, LR oKIZ V&Y &

Wi (RFEEE 1:1) 1.7 mL (23 L 7= Bi(NO3)s *
5WOQMMmM)%mzk.é%Km%Nmmf
pH % 3.7 IZFH%ET%, 120 °C T 48 HEfH D INEGE i %
1TV, mOSBEEC XY B TH D MoVBI AT
{£#) (nano-MoVBIO) % 157-. —Ji, Bi % Bi(OH)s
L L175°C T48 h OKRBIIHEZ T2 Z LITK D
i A XD K& 72 MoVBIO (hydro-MoVBIO) % 4k
L72. MCR OEARFELEOGE, B E RIS o w
ZHWwWT 05 g OfiltfiE |2 MCR/O2/Na+He/H,0
=1.33/3.5/36.2/6.4 mL/min D& A % 240~280 °C
TidA L TITo 7. RUSEROHAR T A% GC Thy
Hrd % Z & TMCR B X OO Hafb 3 & A DiIN
KREFH U, AT MAA, FEif2 (AcOH), CO,
COz VC‘X?)O 7LC.

Linb & L LE ?%U P 7)77‘_;

2R FEFE HEA - )]

fiEE - Zhang Zhenxin « & W BEsh - EH P

3. BREEE
hydro-MoVBIO ¥ & TF nano-MoVBiO @ SEM 4%
Figure 1 {2789, hydro-MoVBIO 5 3Gl X8
15~20 fFREERE N Engnd. UL, RiEfH
I% 60 m¥g (hydro), 75 m%g (nano) & 720, fEghHA
RNF EDENTB N0 > 72, Z 1% MoVBIO 25
IMHEWE TH D Z LTk T 5.

Figure 1. hydro-MoVBIO (a), nano-MoVBIiO (b) @
SEM .

4% MoVBIO (2 X % MCR (LRIGIZEIT 5 MCR
firfb 3 L OV IE % Figure 2 (2777, hydro
-MoVBIO ? MCR #z{3% 283 °C T 13.9 %, nano
-MoVBIO Ti% 284°C T200% ThH-7=. ZDOZ L
M5 nano-MoVBIO O REEETH D 2 &R h
572, MAA OFEIRPEIZOWTEET 5 & nano
~MoVBIO O F N LA E WIS B & 7, SR
b ERHZEo7=. Lo T, M X2 B4
fa A RAOENZT TR L, ERMORBAARESE
LEWHAELTWAE O EHERIS N, 7ol K
Atk XRD, IR OFEFRNS, it & e-Keggin
REENSEIC BRI TS Z RN bhoT-. L
TeinoC, WSS T b+ oL EEE
R ERHLMNE ST

Figure 2. MoVBIO (Z X 5 MCR ZIRERLKi.

1) M. Kanno, T. Yasukawa, W. Ninomiya, K. Ooyachi,

Y. Kamiya, Journal of Catalysis, 273, 1-8 (2010)

2) Z. Zhang, M. Sadakane, T. Murayama, W. Ueda,
Dalton Trans., 43, 13584-13590 (2014)

3) Z. Zhang, S. Ishikawa, Y. Tsuboi, M. Sadakane, T.
Murayama, W. Ueda, Faraday Discuss., 188, 81-98
(2016)
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HZENIK) TA A -
T a B A E T AT = AKIEIR O KB
WCEY, MR EEROBIL=F 71" G 5.
Z OB, RIBMARIKIZ 7 6T ' =T A AT
HZET, —HOBEBRTNT v REICER I
B RRE SRR L =4 T NS LT, 7 BRI
RO MEE LV b3 b e R 7 — VBRALRISIZE
WCETIEETH 722 D, mNWT LU AT v R
FRfitE 2 /R Z E R BN E Ao T,
BRI ERR =47 « 7o REH - VR R T—L
BRALKG
uedaw@kanagawa-u.ac.jp (= )
1. #% 8

W ERECII L 2 V= F E T AT VB LK
IR DO KBG I LV @Rk iE 2 Fr ot =47
NELNDEZEERE L TWD D EREERRE=
F7EY bR T =V OBRLIGICIEEZ R L, 7
VAT y NEERE 2% BLT 5 Z LRGN E 7R
o7z A RAFFRIE, RIBRREIRIC 7 > RIRZ ML
TeEmRERR b =37 DA &, E OREMEEE DR
iz eI —LOBRICEISIC L VTS 7.

2. £ B

TaUBR=Ad T LT =L 6 mmol K 40
mL 2 x THEwRIZ, 767 =0 L%
0~12 mmol AN L, & DK% 50 mL 7 7 = U INE
d— 27 L—TIZ A 175 °C T 72 h OKAE R A
1To7z. %z Az L0 EIN L7=%I12 80 °C T
WL, B b=A 7 EkY & 7. BRI,
Table 1 ®FFIIFLH DOFMTIT- 7=,

3. HRLEBE

XRD X ¥ FINb Eb78 0~0.5 TELNT-B{b=47
AR 27 & AT CIZHLW R BLI S D Z &
O, AWM EEEEE A T2 ERHERI SN D.
—7J7, FINb tb73 0.75~1.0 ClIEf @A Apl i LA o
BIFFBABRI SN D Z b AR AR L, FIND L
23 2.0 TlIfEEEEERY PN IZE AL LB LN
7. THHDORMMI=AT D7 AL TH D
EHEESND.

FIND be23 0 DR T o 5 m k&R =47 D
TEM BIZE0 HHE 8 nm F2, K4 50 nm L Lo =
v MRS SR ChH D Z ERBIH S, 7 aslicHh
kT DB HMICI >N ST, —77,
HAADF-STEM (Figure 1) 5 =4 7R 173 4, 5,6 5
FOT7T BBREFERL WA ZERBHISN. hT
b 7 BRI, EEARRFICT V=T A AU 2R
NiATeZ LTI T D LB 2 5. FIND FE2Y 05

L LE HEOVA z 72 bles
ig Y

9 7
BEsh - EW W

DERMTH D57 v FEam gl =4 71Zo5n
T% HAADF-STEM Bl 6, [Alkk7e X 7 affifl%
HLTWAZ LRS-

WIZZ 5 Ot AE FWTY hrx 7 — LDk
G ZAT o7, fik% Table1ICE & 5. ZDORIG
IR L EIT L, B O YT AT L AR
PEDND BEEH D WIILEED EHL LN RB L TV D0
T HZ N TE D, ATLBRSEE & IEVE DR AT
EREt LI & 2 A, 353 K Tzl L7=filfit X v %, 673
K BER L7zt D G R EistE a2 R Uiz, 72, o7
AT U A BHRYED & s RS R L L2 B i LD
PRS2, TPD JIED S, MfLEETIcE £
NAT7 =7 DMAPERIC LV BB 52 & TB
BRANFEERTLEEZOLND. BT, 7 vER
WAEIERR L =4 7137 v RIEEH O SRS ER L=
F7 X0 LEWIEEZ R T ZERH LN E ST

Figure 1 mREERIL =4 7 (E)B LG 7 v #
(FINb=0.5) & ki &kt = 4~ (47) > HAADF-STEM
BERRAE, HERLELD).

Table 1. >~ F a3 7 — /L OB,

Catalyst 0.5 g
S » ) +
| O Toluene (3 mL) OH OH
353K,0.5h

(3 mmol) 1 2

+minor isomers

Pretreatment  Yield of Ratio of
Catalyst condition products 2/ % 1/2
e _ . 353 Kdried 5 2.32
BRBEBRIE=TT 73K evac. 58 1.36
47w (F/INb=0.5) 353 K dried 21 3.52
ERrEER{E=—47 673Kevac. 84 1.42
HER=A4 JEg ° 673 K evac. 5 2.00
P-FILZVRIILKRVEEC — 32¢ 2.06
Bk n — 48 14.7

avield of 1 + 2 + minor isomers. ® Amorphous structure. ¢ 5 min.

1) T. Murayama, J. Chen, J. Hirata, K. Matsumoto, ~ W.
Ueda, Catal. Sci. Technol., 4, 4250-4257 (2014)

2) JoK, #hEE, M, M, 5558 EA M4 B18
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%6 118 [EIfiiETER S

T EROXRTF REEEN LT ALY TOERKE
FIDa it U REF TV R— L

3R b

wZK) Bl -
XS ARBESTENTES VT 26T 5
UBEERL, BONEXT ALY HICATF RE
FERKIEZ VT, Pro-Pro-Asp ~ U <7 F R &{EH

L7z, ZRB Al e L THWTARET L R—/VK
JIEEATVY, TNV HERXTF ROXT VT 4D

FEAAERIC X B RFRBLE e L7z,
uedaw@kanagawa-u.ac.jp(_=H )
XTIV« RET N R—IVEIEG « X7 F Rt
1. #% 8

[ (R i & BT T V5 T T OFBEAEH AL
T5ZET, XTF RO TOROREMEEREN W E
THOTIERVWhEEBZ LGNS, 22T, ¥7 /17
HR R RHWTTY  BIZ A — DX F )
T4 BT ETHXT AL OB E, VT
TV TREER L CHERBEEDO S T 28 AT 5
REEMENAEGICHT 22 LT, v U BEIRIC
BIH L= 7 EM EICR LS X7V T4 2HBT 5
RTF Ry FaEE Lz, BERIIEAmy 1
EARFIRE L2020 BICT7 V0 R— VU
15 % 7R3 Pro-Pro-Asp kU ~_X7F R(LLT PPA) % [
ELL, 4= hr_XXT AT RETR®MOT
v R—= VS T o T2

2. E B&

ARHFWE 72D AR, D-EAEEE ESRAY
FLUAIUNORLIEOFETTY Y BFRO
Si(OMe)s DMK L MEE Z1TH Z & TH T
&AL (BLF L-tart-CS, D-tart-CS). Zi15H D%
TNV BTEEN Ty T U TRITH D
TritylAPTMS Z W C7 X VKA EAL, I 5T
7 F REMARO THETPPALZ X Z v U D RE D
7 2k BIZE N L7=(Scheme 1). ZiL b & filifi &
LT, Tablel \&R"$&HFTTR ML 4= by
AT IVT e ROT IV R—=)IVEEEI{T o712,

OH O .
Silical—OH + meg:Si/\/\N HDMS s S /\/\N
leO” | Tol 24h
oH OMe O O olucne oms

CS  TrityIAPTMS Trltyl-NH—CS

HClaq o
5 s /\/\NH Y\
deprotection . [ 0= AIFEEEER gl oS s~
OTMS OTMS

NH,-CS PPA CS
Scheme 1. ¥ T U B DXTF FEh

3. HERLEERE
BREX T L) BT TritylAPTMS ZAERG L 72 FR D

L LE HEOVA blzd

Bl - L

[E{& CD A7 h /L% Figure 1 (27”77, TritylAPTMS
D N Y FIOVEITERSEU I A RO 720, 2D
U FOVEE DRSNS AR 72 JE S B S i
CDiEM: &7 5. L, D-tart-CS (ZIZMAfkE/R IEE Ao
v NUBIERFEBL L. ©F Y L, D-tart-CS 23~ U
FNEE, SHITE N FAEIEELTWASET I/
R B EZER L 92 Z E LN E 7
> 7.

40+

20+

o
1

-204

CD [mdeg]

-40-

—— TritylAPTMS-L-tart-CS

-604 —— TritylAPTMS-D—-tart-CS
-80-
200 250 300 350 400

wave lengh [nm]

Figure 1. Trityl-NH-CS D [E{& CD A7 h v

PPA-CS #fiftfif & L 7= A7 T /v K — VRt Ol 5
% Table 1 (127”3, &6 B Ol b iS5 % 7~
L, RIKZZ AL, CDME £V EE
WDxZ VT 4 BT TF RE AR K iﬂ“_
ERFERINTNDT20D, Em%®4¢%mr
A%#@%@%ﬁzé&%z%ﬂt#,ﬁ@%ﬂ%
BOEE, ¥T7VT 122 Fl-7\ SBA-15 1
IR TF FEETE LTSI THE®RIC L &
Fo7/. £IT, PPACS #7t hricimisg7z
RAECRE{A CD A7 MHIEEIT-T2& 2 A, CD
BREDORERIRTERALNTZ. 2O b, it
KT Tl 2 T30 B LT F REDEEF
SN ETHEHEMBERERDOXT VT ¢ OFEL
AT, KRS RRIE IR KX e o T
DTIE RN EEZLNS.

Table 1. 4-= PRV ATATE KETER D
FET NV F—IV R

cHO 2.5 mol/%
/©/ . 0 Catalyst /@/\)k M
N O,N

1.0 mmol
Catalyst KRSEFfE Yield ee
(h) (%) (%) éﬁ%
PPA-L-tart-CS 24 60 12 R
PPA-D-tart-CS 24 49 9 R
PPA-SBA-15 24 69 13 R
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EIRKESR 2 2 VAR

Lot

() H) BEM B4 -

]]]}f;«

TR Z v Z Vil % 5 LT KBVE RIS & 0 vk
LS AV BEOND ZEERE LTS, L
L, TIRZ X BRIIF 2 A e L TER LT
W, 22T, F 2EERVKIY X VR FE
E LT E, F ININTCIREREEOARY, F T
Mz TN 7 ARERM ER T2 Lo T, B
MG 2 o Z VD ERUTIT FIRINBA S TH D
ZEBHBLMNETRo T,

BBV - 5T v R - B ERfilE
uedaw@kanagawa-u.ac.jp (M)

1. #% &5

I, A A~ AR TG 272 KR CIEME 2 R
JEAREEALE OB IXHEERFRE L > T D, Y
PR TlE, Y a2 VBT B A=A BT AKE
WD WTTHIRSY S ANRIZ 2R T =T
KEMZ TR S TR A KEVERRT 5 Z & T,
KRS REMERR AR & 72 5w &R b =27, Bt
HUBNVBELEND T EEHRELTWD YV KIS

T, mRAEEGERRL Y v X VA RRICE T B FEHE T
PEARETT 2R T, HRY v ZVBRIZ T v BHRR
ML LTEENDZ ENDhoToind, 7 vHEIE
EHTHDKIZ U HNVEIZF 2L, F2AER
W) ORI RE |2 KT T 5 B A Mgt L7z

2. £ B&

MR & o & V(= HEFI{E)6 mmol & 7K 10 mL &
ISR, o = TR 15 mmol KX 28% T =T /K
0.4mL ZYSIL TEFM L, ZhzK30mL THIRL
THEEERKREA— M7 L—T7IZ A3 175 °C T 72 h
DGR ZEIToT2. HDHWIE, X 2L 6
mmol % JI7K 53 % 2 im Loy Bl LTI 7= K Fn & v &
JUVIEH) 2 mmol (23 = D& 15 mmol & 7K 10 mL % i
gER L, £2i7 b7 »E=7 2. 0~9 mmol
WINLFERTT 52 & CHRERREAL— N7 L—
TIZAIVLT5 °C T 72 h OKREERREIToT2. 155
AT AR 1oz Doy B K0 B U722 IS REME L,
ERAEIERRL & v 2V B AGT.

YharRrRT =AY T LT ~D
carbonyl-ene SCIESIT K 0 flERE 2 fRET L 7. Al
400 °C TEZEPRZ I AWz, BBREICs R
237 —/L3mmol BLON T 3 mL & TafliH
T 0.07 mmol Otz Al %, Ar E#11%(Z 40 °C T 8h
S ZEAT - 7.

3. MERLER
MR & o & ViR % JFEHZ A AR U Tz e i s sl &

[eid

Lo

w

%5 118 [mfiiEtER e
AWAE AP I ES

97 7 S hEOs 9 bR
oK - EHH o BEL - BEH 3

V&»ﬂﬁ%ﬁh@ﬁLXMJakwfﬁ HCTHD
001 [fi & 002 2 kT % 23,47 °l v ¥ — 7 /e B —

7, 12,26, 36, 55 °ff3TIC iabﬁw_ﬁm¢57m
— R7EIFT A 55 (Figure 1). —J7, KFnk %
IWEBIZ F 2 A TIKBERR LT E, 7LD 7
AR & 75 72 (Ta-0). FITa=3 (ZA4 5 F %
Mz =54 (F-Ta-O (F/Ta=3)), ¥ v ¥ VR % R
BEE UToiE & RRICFE B IE IS T 5 XRD 734
—rEEz-. LEN-T, @SREERILY 2L
DERRIZITF ORMBMLIAETH D Z LN LML 72
72, FITa=45 O, TaOFs %D RIZE R )13
£/ U 7= (F-Ta-O (F/Ta = 4.5)).

TN DA OREE DFEFIT N, WA REIC b
B, TEALT 7 ARBILE L EZ LTI A 71
FLIZHRHE T 2RO S B D BA BN DIZ
L, ﬁw&y5W@%mﬁ?V?W&’Hh:3
TF 2N LIESEITIE, @RGSR L R
&&$7Ef£@74ﬁmﬁ_ﬁm¢5W%ﬁﬁw
=hi-.

AR DR fRIEERE % carbonyl-ene & CEEER L 72
(Table 1). JFBHH RmRERR (L2 o Z VB LY
FlTa=3 CFZMA b o 2 IEbH o s 70%
DAY T A= NVWEEZ R LIZDIZ L, FITa=0
@7%»772&Mm&y&w%wm:4ﬁﬁmb

BAITNENMET L2, ZRALORENS, &k
%me&/&w@éﬁ L F OFENRMHATHY,
R LT m RS L & o 2 VX T BV T 7 AR
B AR TR WAL RE 2 R 9 2 & 3o Tz,

F-Ta-O (F/Ta = 3)
[ ]

§-Ta-O (F/Ta = 4.5)
[ ]

intensity / a.u.

20 /degree (Cu-Ka)

Figure 1. fig{b & > % /LD XRD /3% — >
Table 1. Citronellal @ carbonyl-ene < Ji~(313 K, 8 h)

fir Isopulegol X =
U F-Ta-0 70 %
Ta-O 4.4 %
F-Ta-O (F/Ta = 3) 70 %
F-Ta-O (F/Ta = 4.5) 30 %

1) T. Murayama, J. Chen, J. Hirata, K. Matsumoto, W.
Ueda, Catal. Sci. Technol., 4, 4250-4257 (2014)
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TV Y g kA -t

% 118 B STiRR
LR m T TEAME %

fiblt & U727 v = 7 ARG O

ZSIIK) BRI - S

LiNH (3K b0 L LIH & NH; & 725 %, NHz &
W%ﬁ&bfﬁm@% 5 ChbH. LML LiH % N
EROGT D4R Li ~E 2, ikl 1 7 V& seft S
H7-HIZ1L 800 °C UL LOEIRDBMETH SH. Fx i

LiH & &RmnFaEalkd 22 8T, KFERMT
%%Wcifﬁmkféé_k%ﬁmbtaﬁ%%
T Z OEE I EFD NHe A RIEMES
T UE=T A - &RAKEY - 3%
uedaw@kanagawa-u.ac.jp (- H#)

REHT

1. % &

BIFE, NHs 138k~ e iR CE BEICHV LTV S.
LL, L¥EM7R NHs A v A L& EE T T
KISHITH T2, ZEOTFAF—NDEAINL TN
5. 20T AOTRNVX—ROLFTIIL, B
AR OB AL L 72 %, Li (3=IBLLFOEE T
# N2 & U L LisN 22T 5. LisN I3RERY 720K
FRWTEM B TH Y, Hy & S L LiINHz & LiH & 72 5.
I Hy & UG &5 & LINH 150 iE L NH3 % i
THZLENHOLNLTWAY, ZZ2T, LIHZE N & E
PR 2@ Li \ICZE# T E T NHs & R fil it
P A ZIVISERALT B, LiH OB EIZ1E 800 °C LL
L@Hh%%#ét@%ﬁil%f%é —77, X4
MREETIX LH E X EREDTFO—HETH D
poly(p-phenylene)(PPP) & @%EQMM(UH-PPP) D3I
300°C TARFEAZHKHT L 2R L. Z ok
Bha 45 2 & TLIH? S Li~Ofsf 3 IR Tk
1T L, Schemel T

P ARG -1/3NH;  LiH
NH; & 4 %9 % fil +1/3H -1/2H,
WAz 725 2 &5 , . .
i S . 2o 1/3LiNH,+2/3LiH Li
T AR Tl +2/3H, +1/6N,
LiH-PPP % A 7= .
No & Hy 05 00 1/3Li3N
NHs ARl SO s Scheme 1 Lif&% 7z
WTRRRT LT, NH3 4 B s

2. E E&

LiH & PPP &L, N FH LiH o Li i+
& PPP @D CJFE -3 KW SOS I B UVCTRI A
ﬁot%meCﬂgk&éiarloMM@Ar

SHRT, WEERR—L I VIEREIZ X BES
%z & TR LT,

NH3 A2 BB V] PR 2 S 24 18 2 Y, LiH
& PPP O#EEA1A 200 mg, & %\ % LiH Hifl 47.7 mg

DNTHET S,

P bles

AL - L

(LiH: 6.0 mmol), Nz & Hy DIRAH A (Na:H2=1:3) 60
mL/min(STP), SUGEE 300~500 °C, KUGES 0.5
MPa TIT - 7=. SH O H 213 5 mM ORI IC
NIV T LT, ZOWKTO NHS A A7 a~<
NPT IR VEERTHIET, TrE=TAKE
R LT

3. WEREEE

350 °C, 0.5 MPa T LiH-PPP % A\ Tt & 47 -
7=& 2 A, 0.038 umol/min OHECTT =T M4
B% L 7= (Table 1). RIS, LiH B CRISEIT - 72
BRI, 7T o= OEREIFBRERALLTTCH-
7. L7z ->7T, LiH & PPP 2#&k+52&T
T U= T AREE N ET 5 2 ERHL NS
7=. ¥£72 LiH-PPP OFF/E T, HITEED 400 °C,
%WCTﬁm%ﬁo& T =T ARG X AR

EIEITHIR L=, LA L 450 °C CTIEBUG IR o %
W, T U= T ARGEE TR A B L, &
12500 °C TORMLSTIE, IFEAET VE=T HAERK
L7g/noTz. 450 °C CThUG# D% XRD #lliE T
SHFLT-& 25, Lio(NCN)HED B — 27 BBl Sh
72. Lio(NCN)IZiE & LiNH, & R FBFED SG THARK T
5 Z &G, Scheme 112787 LINH, & #& 72 SO/ A
DOHEITHRIB I T, L)L, Lio(NCN)ITZETH
BIENLT BT OAKIZIZEHEGET, HIET
DR Y ~—& LiNH D FUGIZ & 5 Lio(NCN)D Ak 78

EHERTORKEEZLND.
Table 1 LiH % V7= NHs &R s
- Temp. NH3 & 5533 EE (umol/min)
' (°C) | 1WMIf%  2WEMfE 3R
LiH 350 n. d. n. d. n. d.
350 0.038 0.044 0.046
400 0.054 0.069 0.068
LiH-PPP
450 0.156 0.114 0.098
500 0.007 0.009 0.013

1) P. Chen, Z. Xiong, J. Luo, J. Lin, K. L. Tan, Nature,
420, 302-304 (2002).

2) A. Yoshida, T. Okuyama, Y. Mori, N. Saito, S. Naito,
Chem. Mater., 26, 4076-4081 (2014).

3) A. Yoshida, Y. Mori, M. Watanabe, S. Naito, J. Phys.
Chem. C, 118, 19683-19686 (2014).
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%46 18] i - IS A
L EKEAeY) & R R Em D DEEIE
WL AT V=T AR
GBZs)lIKT) OfH. P8 k-5 Mial- E@

1. #8
BIfE, 28D NHs 3/ —/3— « Ry ¥ =2 EIC XD
BRI TS, LarL, miE&EE T CRIGETT 9
B DRV —ZWHET L L0, TR
SR FTONHe G RUTHEERMIERE L 7> T D,
ﬁﬁﬁﬁmﬁﬁfi Na 73 DiR[E 72 = Eifh & 2 0

MIRBE S DM & 72 5, &8 L IXEIRLL T
DIRFETH Np & i U LisN Z LT 5 m v N i
{LRE N ZFFOFETHDH, Z 2 THKT S LisN I,
Ho F2BHS T TNV % & LiNH, & LiH 24583 %,
Z@ LINH IZ& B2 Hp ERESHDZ & T, NHs
EREET 22 EnmonTns Y, 22T, LiH %
A8 Li (\CEH T X T NHs ARk Ol o1 7 L A3
F% N7 9% 23 (Scheme 1), LiH O#V3 #1213 800 °C LA
LoEEAEST IO FERIINETH DL, —F7, 4
MFEE TIX LIH tEERREm o TFO—FTh D
poly(p-phenylene) (PPP) & A4 EF (LiH-PPP)Z23 4y
300 °C CARFZHHTHZ 2R LD, Zk
BrafE 35 2 & TLIHD S Li~Oisfa ) KR Tl
T L. Scheme 1 |27k 3 7' B AT NH; %Eﬁiﬁ‘éﬁﬂi
Bz D Z &N

-1/3NH,
MrEsni, =

CCAEHRTHE, 18, /2
Li @%*l FFJ L 1/3L|NH2+2/3L|H Li
NH3 Al SO D 1/3LisN

T2 ST Scheme 1. ABFFECHRET D
g2 Li &% F\V 72 NHs R
2. EB®

LiH-PPP AKX, £ Z4 LiH o Li JfF1 &
PPP 1 CJF 173 Li:C=1:2 DE/NLLL L7725 L 5. 1.0
MPa @ Ar HZFA F. BEERR—L I X0 Bk

ETHZETRHRRIL=,

LiH-PPP (200 mg)=° LiH (47.7 mg) (\\ "1 LiH %
6.0 mmol & #¢), & 5\ % PPP (152.3 mg) B % & )£
[ E PR B U SOSHE B T B Y 11T, NH3 AR s %
1To77, ZORE Ny &E HoDOFEILELIT N2H=1:3 & L
4B X 60 mL/min(STP) & L 7=, KSR 1
300~500 °C. [&SETNL 05 MPa & L7z, BUnfgo
HOHTZAX5 mM OFEEBEFICAT ) 7352 &
T, AL~ NHs 2 b T v 7 L7, :0){ R D
NH* %2 A F v o~ I 7L 0VEETHI L
T, NHsApk&EZHH L7,

3. MERLEBE
LiH-PPP, LiH, PPP @ 3 fEE D E &2 AV T,

RN USSR 22 2 72 3 B NH AR UG 21T - 7=
(Fig. 1), = O#ES, LiH-PPP [X 350 °C, 0.5 MPa C
%9 0.04 pumol/min @ NHz A= Gl FE 2 8 L 7=, [FlSR
F | LiH <2 PPP % FWCTRUS 21T - 72BR 2%, NH;
AREIBRERALLT CH o722 A5 LiH & PPP
EHEAIETDHZ LT, NHy AR E N L35 2 &

N SN T2,

_0.04

= ] ™

E (1 LiH-PPP

2 M LiH

g -

]

iy

z [

= 0 o m
Ebiﬁ 305]:”0 300 °C 350 °C E%EL“E:‘;
FAEE FEE 0.5 MPa 0.5 MPa AEE

Fig. 1. LiH, PPP & T} LiH-PPP % B\ 7= NHs &R i
F 72 LiH-PPP OFF4E T, & ¥ &R 400 °C, 450 °C
TRISZEAT 9 & NHg ARGHE I SIRE D FA- L
HITHAR L7z, LA L 450 °C CldApladi B 23k 4 12
W L, 500 °C TIEIE & A Y NHs MR L7y o 7=
(Fig. 2)o S BHIZ, LiH & [FERIZ BOSIREEARATE & i
L., TNLOREREZHNT, TL=UZxF oy b
NOENT EOEEbx X —2FHH LT,
LiH-PPP | Tix NHs ZERDiEME(L= /L ¥ —1% 39
kd/mol & 72 v | LiH BAHEF 89 ki/mol (2 Fb~ K@iz
INSTREE IR oo, — T TR D LiH-PPP (D0
T, FNEI XRD HIETHAT LIz Z A, 450 °C
VLB IR FE TS 24T - T27BHZIE, Lio(NCN)H 3
D —7 MBS T, Lio(NCN)IZE#EH LiNH, & &
FREOK)GSTHERT D7, Scheme 1 12757 LiNH;
D AR B RIR & 0.2

Nz, Ll 2015450°cg\

Li(NCN) 13 % & € .

T. NH; @EE}U: {E 0.1 \u‘~___ﬂ
BHESLARCS B o - PSRN
Linh, Zofkty B0055500c goamoomo---om
Y Loy T R P —
e NH, Ak Y mnemm

H S T ORI Eig 2. LiH-PPP R ISREKTFE
LHEABND, (RSE: 0.5 MPa)

1) P. Chen, Z. Xiong, J. Luo, J. Lin, K. L. Tan, Nature,
420, 302-304 (2002).

2) A. Yoshida, Y. Mori, M. Watanabe, S. Naito, J. Phys.
Chem. C, 118, 19683-19686(2014).
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46 A il - AR S AU

G NV BB OB R L L e — ZEEHL S~ Dt H

(FpZR)IIRT) O

1. # &8

VAU A T AT RS AKIEE S B DT
VaUBREOT =T KETIRY X IVERIZESIN
LTI a KBVERRT 25 Z & C, @iktEEE2H 45
fef=A4 7 Dk =13t % v 2 ARG 5, £7-.
FERMTHZETHE7vHEBRBIL=F 7LV
it s v 2 Vb AT 5, £ ORI ER L=
F 7B IO Z o Z X e filirmiciEE L@k
MiETHY, abmiz7 BIR. 6 BIREZATHHD L
HEIN TS, BEfRicEEns 7 bornrL
VAT RBEAIZR D . EHIZFDORKIZE Y LA
AN T L0 L MREI N TV D, AIFZET
T — RSB T 55 7 v ERb=47
B LU Z v 2 VORI SOV TR 5,
2. =E B

T a U= T AT = AKIRIE. DT
TR Z o HANRIZ Y 2 viRE T =T KERML
T2¥RW % 175 °C, 72 h TKEVERR L. 2@k
Mg b =4 7B L OWb ¥ v XN a5, £, &
2 U= F YT LT =T DKIFIR. 3 D WAL
B BV DINKS RN DI DIV KFN Y o X Vg%
Va URBIZER LTk, 7 o kT R A ETRIIL
TKRAEKRTHZ T &7 vFEEkRb=F 7k X
Uit & o 2 Va5 7, il sOs X, Nb, Ta24 9 0.8
mmol (ZHH Y47~ 2% & D EiR &R L) % 400 °C THE
2R LT, Bl m— 2 059 & HTAREAK 40 mL
s, 77 rNfEA— 7 L—T7 175 °C
T2Ah AL Tl T, B — R |[ZAR—L I v
7 C6h, 250 rpm TULEEL 7= b D& FEH Lz, Kk
%, Bon-RERE AL, AHRIZHPLC T, A
1% 80 °C T—HrizME% CHN TR OHTIZ LV 40hr
L7,
3. HERLEER

FIND=0~0.5 ® FUINEIZ BT Dt =4 7 HERk
L. XRD £V 27 °L A7 |28V A B s s =
En, EMI R EEEEEZ AT ERH LN E
72572 (LLF: Nb-O (F/Nb=0), F-Nb-O (F/Nb=0.5) & &
Fl)o — 4. FINb=0.75~1.0 TiI R EiMmd Em L., 4
JEREE AR LA DR b B S e, Zhb DR
MiE Nb o7 bk TH > 72, Nb-O KT
F-Nb-O ® HAADF-STEM TIi%fi##% 4,56 B L7 &
BB S v7-(Figure 1), 2SR 7 BERIT, HETEAK
BFIC NHA 2B AT Z L T S LD & HE S
%, F-Nb-O Cix 8 BB LD I 7 v fifLOFL b i
maEn,

—F., AL X VOER T, KfiH o X IVER
W FZEMATITKBEGKR LIGE, 7TELT 7 Al
R & 7o (7 T 7 A Ta-0), L)L FlTa=3

-
H

[ ESA b
H BT

L bEOAH P bles

S O

ot
oS

w

WS 5 Falz %46 ((F-Ta-0O (F/Ta=3)), i
MEEICKk T D XRD N —2 %527, oF D,
JE R ERR =47 OERRIZIE FOUIMMN LTI
RODITHR L, BIREERLY XV ORRTIEF
DEWMBKHIETHDHZEMHLNERoT2, BT
FUNE 28N L7- FITa=4.5 OS5 Tk, ANdic
%HIGT D XRD /X — 5540, Nb [FEE Ta ©TH
FOBEINT & 0 Ak OREE R 2L LT,
NS EIREER L A B L UL a— R iR
Y s DG 8% Table 1 (1Z/R7, /Lo — R DiR{kER
AR AE RN CIE 34 % Td A 208, RN X 0 #i5
{LER7N 38~50%~& ] b L7-, ZAud. filiasg-9
% BEES DNV a — 2 DNIKAS R AL UG 5 &
HHlEnD, £, EFEICEBT 5 &, bR
AITIL 5-HMF & 7 a— AR EER Th - 72D
Wt Ly AREBEEINER 21 5-HMF o B 212 X % BABg
B THH LT VDD VITIEE S AR LT,
HLEE O AERGRTRIZIX, — BBV A AR X >
TRESNDE N FBITZ2E0H, ZhbDE
Wb =F 7 « Bfb & o VDR EBRSAET T B
PEZT TR LBBYE S R Ch 5 2 & AR
77o FEBIZ, P Faxy 7k N BHEE~DK
FRATROGZ L THO AR THWEE 7 v £ Vik
At TR 2 R 2 LD 2D Ofiliix
B it L OVKHF TO L BRfiifRE 2~ 92 & 3B & )
Lot

Figure 1 & k4% 1E Nb-O(/2) % & OY F-Nb-O(F/Nb=0.5)
(F)D HAADF-STEM & (EMRATF, H L)

Table 1 /Lo — A#EHL

it trmr—2*  WEYH O
/b2 (%) P 3 R = (%)
fibfit 70 L 34 trace
F-Nb-O (F/Nb=0.5) 40 18
TEIILT 7 A Ta-0 38 13
F-Ta-O (F/Ta=3) 50 15

*E L v — 2D A EPER Sy ~ DR LR

1) T. Murayama, J. Chen, J. Hirata, K. Matsumoto, W.
Ueda, Catal. Sci. Technol., 4, 4250-4257 (2014)
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(LEPERHC ML) EE B

1. XIC®HIZ

SR, 6 EOMEMEX—A L Lica=y bxy 8T —7 BERITHEAE LSO E AR
I LIl b 2 E AL LW 2 72625 L LTWb, ZOHH
%, 2=y bRy N — 7 BERDERE OB L HAENL R ORIV EBA AT DX 7%
2=y b REN, EEMEE ST 2 ETERT D20, 2= v N BIROABEEERE
ROBAFERRTUT LV A F N DREEIZEED < iR RE 7 B O MR L £FH ST 5
ZENTE, AN ARG T DAL H LD TH D,

AR TIX, BB LmED SHN DR D= N E_— A2 L7 5 IR LW
EMRBLHEN 6 HN MR 2=y FER—XZ LT %Y A PHEER LY DA
H, BXOohnzfit 4+ 25810 — 208 eI DWW TEHRET 5,

2. HEAR

2-1. b ERa2=y PRy NU—IHEE

TTICHMEL QW DIN Bkara =y N &% 2, T O Z KB RSM T Tk,
WS DODDFT LWIE DGR LTz, B2 13X, Nb =0 Ta jusk ORI\ 5 {E7)
LRH5BRI=y MPEELINESO 1 HOBKZLZ LA L THho 5 BiR2=>
CHEAEL, Ry T — I REEE R LT MALEO R LW B A A Lz, i, 20
£ BIRMEEDIRIZ 7 v BA T DAMNBH 22 RWE L, 22 TEZD
FUZ DWW TR E T 5,

=F Tt L OZ o 2N OWEEITIRO X DT> 7, Y2 UB=F
B LT =T LKEEK, HOWTHIRY A NVRIZ 2 OB E T =T KB
U7 % 175 °C, 72 h TKREGR L, ENZEikiEm b =>4 7% L Ok #
VHEANEE, £, YaUBS AT LAT VRS AKEIK, BDHWITHELY 4
VDRI IR HAF B AT Z > 2 Vg

Y a U L%, FAL7 o=
LETIMLUCOKBAEHT 22T, G FE
Wb =A4 7B L OMBIL & o X N E1ET,

UEDL ST L TEMRLIZWEIX, XRD
RH =TT 27 °L 47 olZHR\ O [ElT

5 % . il 0.38 nm [ o> F g 1 i A o . . )
HXZDO XRD /\O&ﬂyb’@@iﬁﬁ#ﬁ: 100 JJ\T N%)-O'%(JF{?I(\I{;%ZJ(;‘E})Nb-?( EE) iO) J: g))\
7 a— KBz 5 %25, Zhitabiih  HAADF-STEM & (ERHE, HEEL
FHICHRFERORE DR EROEEE  £9)
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AL TWSLZ EZB LTS, ZNEXFT 500 1127 L7 HAADF-STEM
INTOFRERTH D, FOEHICHEDLLT, WTFHOBEITB N TH 582 =y b
HiEIZBIZE S, 26 D RBANCERS, BlYI L TWD0R00 5, OB, EiED
ARNVAZRET 57207 BRT ¥ RADBERIND,
FAEGHETDHE, T RN E LD BEREN hexagonal unit
ZEITERUEODERE b ST F ¥ X DBHI S
7o ZOF OERIZOWTIEREIF TH D, My ¥

grow along ¢

JUZEBEBWTHIEEED XRD #5272, ZZCid F N nanowire
RN E L, PLED LS REkiEE R b s v 2LV with water and
H 72 HTITIE F OWMABRIER, aton |
2-2. 1REH2L=y bXy bU—71EE

W OBEATREE RIZ I T SeO2X° TeOs & i1 2. T crystal

KEVE R AT 2 & X 2177 & 5 78 Se(Te) & H1.0»
L L6 A=y FVERL, ZHD 1IRTICEDR -

EUAYERD, SHICIRN NHy U v h—Tiliiss M2 MogOsssSe F/
L T U v— (1ka#) *
. 3T DER WeOas.88e(Te) 34 m% L7= V., Te(OH)g v hT—2

EIREHNCT D &, BET X — Y B (2 2 THEmBHEIN
mARIImIEE3%) o=y FBRAEKT 50, TeOg T

ER 2 IR LB O =y MR T 5720, —5t
HEENAREE RoTzb D B2 B,

NH, ) >vAh—%7n b CEifrd s L, 7 b vidig
7 A ¥ DNFITALE L . T A VIR LR /)73 72 <
257, DEET S Z EmNTE, OB T U
A XY DAERTZ Y (K3),

2-3. 2=y bRy NUY—JEEKEZMBELT L
b — R O ER¥ R s

2-1 CTHAMK LI mREER b= 7 Lt & & v
et b U Ckb o — R MKSHE LTz, BOGE. Bk
MG L ARIE(0.1 9% 400 °C TEZEHFR L%, Brr—2 0.5 g & ILITARMK
40 mL\Z#sd, 77 NiEA4A— b7 L—7H 175°C T 24 h AL CTiT-o 72,
FRIEAS 72 REI LA < AR R L 72 s o 7o FLER DS BE S FFAE 3 D R I IR I AR L=, F
AT E L0 £< 52T,

2-1 TEMLIZEL T 7 U A4 ¥ L REERICE L g — 2K e 2 R~ T, Wik
WZIEET D m—ANfREEE R L Y. VT U VRS ERT DRI AR LT,

3 W-Se-O)+ ./ U
A ¥ ® TEM #1 %2

CHER
1) Z. Zhang, T. Murayama, M. Sadakane, H. Ariga, W. Ueda, Nature commun., 2015, 6, 7731
2) Z. Zhang, M. Sadakane, W. Ueda, Angew. Chem. Int. Ed, 2016, 128, online

—682 —



% 119 [RIfhBEEER =

F 7 Mo-V-Cu-O &Rt a W=7 7 al A D%k

REGERALSOG

(WK™ - BT (H HEA™ - SR HEA - 1
52 brb

i

L LE

HEVS
ARGV o

B2 7058 AR O MosVOX G LAk 2 Fl v 7o
77 a LA CRIRBBEAOS T, MBS X ONE
PR 7 BROFEICRELKFET 2200, 4
REAFET DT EERENT 7 1 LA v OIEMAIZE
G475 Z LRI E N, 2 TR D E R S
KEFIN->TCUZBMLIZEZA, 7TEBEEI 7 o
LNIZ Cu ZEATHZ LKL, 77 U~
DIRPPEN ] LTz,

7 aMALMERR b © A A TN - KBVE RRIE
uedaw@kanagawa-u.ac.jp (- Fi4)

1. # 8

HxlL, 77a A VBEBRBLICBWTEER
A8 B R i R Y Sl L S SO Y Sy
MosVOy AR L4 1S FLER AU C EidE e, iR
PEZR T 2 L ABRE LTS D TR T,
Mo, V IZINZ, W CuMMFMENTWND Z &b,
AWFFETIE, BT MosVOx 12 Cu 2R L7-
il AR L, TOPEB L OT 7 v Lo iR
(BT I1T 2 I R QBRI & Al L 7.

2. % B&

(NH4)6M07024-4H20 (MOZ 50.0 mmol)% L ® VOSSO,
‘nH20 (V: 12.5 mmol) % Z AL Z AUz 120 mL (23 #
L, ZNOHERE LT3R %E 300 mL A— k27 L—
THITT 175 °C, 48 FFEIKEVERKAZITH 2 & T, #)
J i MosVOx i & bW = /7. — 4
(CH3NH3)6|V|O7024 (MO: 10.0 mmol) & VOSO04-nH,0 (VZ
2.50 mmol) Z#liZk 30 mL & 10 mL IZIEfEL, T b
ZRA LI IR IZ CuS04-5H,0 (Cu: 0.625 mmol) % Jifl
Z, 50mL A4 — k7 L—7 T 175°C, 20 HFfETK
BT D 2 & TRUTEE MoVCuo 0« B AR L) %
e, T wu b A BRI ERISE, REE T CRE
T PR 18 2R 1 2 O T RO 200~240 °C
T, 0.125 g (Mo3VOy), 0.600 g (Mo2VCug20x) D ik
12, Acrolein/O2/No/He/H,0=1.25/4.02/12.0/19.8/12.5
mL/min DIEAH A Z i L CTiro7-.

3. HRLEEBE
TR LA EE B> XRD R —v %
Figure 1 {Z7R"3". 20=6.0°, 7.8°, 9.0°124L)5 5 a-b
HND020), (120), (210)@EIZxfIHd 2EHTE X
N 22.2°0\ 2 F @ A 0D (0 0 1) i (26 a9~ 2 (a4 23 B3
STz, Cuz Mz 7=%4, (020)HEIZA L TR210)
I D BIFFERE S HE R L7228, XRD /RZ —> D2 o

L -
*

P g

L—a b CuabmNo-LEERI 7 afifliN
WCIFET D720, 2O XD elEbriRE D&k =
HIEMWbhoT-.

BRIECB 5T 7 v LA VLS DOlR bR ES
L OSBIRK O R % Table 1 (2779, Wifilfit Clin{b=R
ZRBEICRDIOMBELFHELLLZ A,
M0,V Cuo O Il D J5 78 5 fET U Ml B A4 B L 7= =
ED Cu OFINC LY, EHENMETT 5 Z &3]
LNZIR o7 LinL, T 7 U AVER~OEREITH
94 % (M03VOX)7)> %;f\/‘j 98 % (MOzVCUo,sz)’\ Lk r'ETJJ:
L7=. WThoftiE <t E4AmmE7T 7 VIV, Fl
RIS, —BRLIRE, “LRFETH o
DX, CudBAIZKY, 77 U ILER~DER
HNRZELLEED ENRbhrotz

M
| N

10 20 30 40 50 60

20 /degree(Cu-Ka)
Figure 1 XRD patterns of Mo3VOx (a),

Mo,V Cug 20x (b)

Table 1 Acrolein oxidation over Mo3zVOyxand Mo,V Cug2Ox
catalysts.

Intensity /a.u.

Selectivity /%

Catalyst Temp. Acrolein
I°c Conv./%  Acrylicacid  Others

MosVOx 238.8 98.6 93.9 6.1
224.8 73.4 94.5 55
210.5 37.4 94.3 5.7
202.4 16.9 94.6 5.4

Mo2VCuo20x  236.2 98.7 97.8 2.2
226.4 86.6 98.0 2.0
214.7 53.2 97.9 2.1
203.2 27.6 97.9 21

1) C. Chen, K. Nakatani, T. Murayama, W. Ueda,
ChemCatChem, 5, 2869 (2013)
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HEFLIE e-Keggin BUAR U A3 v A & L— M~ K Ffid 8 A A4
WINE A% 7 v LA CRAGTENE~D R

(#2)115) BEFE HEA - Zhang Zhenxin -

e-Keggin HE1E A2 AR L U7 MFLIER U A%y 2 X L
— kT& 5 Mo-V-M oxide (M = Mn, Fe, Co, Ni, Cu, Zn,
Bi) O&aERAT-. XRD & IR OfER LV, ARk
Pt 2 E T2l L7z Mo-V-Bi oxide & [AlkE7H
EERTLZ N -7, £, EEFEOA X 7
LA UTRALIEYE A~ DB Z R LT,

Mo-V AW - X 7 afifltER ) %Y 2 & L
— b« KRB AR

uedaw@kanagawa-u.ac.jp (.- H#)

1. # &8

AL T YUNRIFIA S 7 U IVEEATFRLZEDMOAL
oK E LT, TEMIAS AN TS,
A7 YNBRET o ADOE S THDHERRIET
WX, A Y TToetert-7 ¥ — v EEEE LT, A
2y lbArERE L BB LY vt 20N FE S
NTWD. %ERUS TlT a-Keggin BUEE 2 FFo U
NFREYTT VBB E L TER STV DM
O, VG ONERMENAR+0 Th D 2 & il oo i
DHEIZZ LWZ ERRFEDOFEE 2> TN D, Fx
1L T, e-Keggin DK Y 4% X % 1L— K (POM)
2=y FOVEREY o —IC K o T ERTTIIC A S
7= 3 7w AL Mo-V-Bi oxide DA RRIC L L7-.
& 512, Mo-V-Bi oxide 23 # % 7 1 LA RV
EMEERTZE AR L 20 ONEEEZ M EEH
D720, GBI XV i TA XE2HIE L& 2 A,
WA XD/NET2 b DDTTHE VIR L, BIREZ IR
L7z, AR TIE B 2 G2k Ez ) v —
& L7oHEFLYE POM #MELEZ AL, T DR X7
2 LA R AR IRETE M 2 AT L 7.

2. £ &

K 40 mL 12 (NHs)sM07Oz + 4H,0 (AHM) (9.33
mmol) &, NHsVOs (2.33 mmol) Il i S 87244,
BHE L7285 Mo B3R (2.08 mmol) iz, 51
U > F—JR (M=Mn, Fe, Co, Ni, Cu, Zn) (3.32 mmol)
Bz T-%, pHZ 48IZFHEL N, TRT Y 7%
1Tole. SO REIK %A 175 °C, 24~96 h D54t
TAREBMLEL 2TV, WL % 1 Do B TR &
SEEL, BRI L LT, 5 b7 fllitid XRD, FT-IR,
ICP IZkDFY T 72V E—var&iiolz. HIC
TS PE~DOIRINITC TR DB L RF T D120 A 2 7
o LA RS AT o 7.

3. FMRLEEE
XRD, FT-IR O#E%$:% Figure 1 (2779, XRD [al4

L LE PR bizd

bHEVS >
BEgl - BH W

NRE—=0F, BRBICE>TETOE—27 37 M
Aoz b oo, #EEEm THE OMEZ R
Mo-V-Bi oxide, Mo-Zn oxide, Mo-Mn oxide @ XRD 7~
Z—r EEP LTV, £, FTHIR 2B W TIE%
Mo-V-M oxide (23 T e-Keggin & POM === K Z
FEBHY 72 W0 (990, 810, 550 cm®) @M =47z,
Mo-V-Bi oxide i%, 13 fEDO 4 BT (Mo, V) 2KV
RERL S 47z e-Keggin 4 POM == v k23 2 il oD
U odi—A 4y (Bi¥) 128 04UE SN AEns
ZEEO. ARE L7z Mo-V-M oxide 122\ T ¢ POM
2=y hbHizh 15 ORI CHKkEND H O
EUE LT L 2 sk = A, M = Fe, Cu D
AEREEALLER (= M) OEETY v —9
A4 Fo¥ POM &= 2 ffl) \ZIVWMETH - 7=
(Table 1). M =Fe, Cu Tix Mo, V DAL OED &
X TpoTEBY, —MHOV U h—H A FoA T 5Hh
A M Mo,V BEHL L T2 RTEEMER R STz,
AFEFTIE, 5D Mo-V-M oxide DA X 7 1L
A AU ES A~ ORETEHEIZ DWW T H IR 5.

990 cm' 810, 550 cm”
(VMo=0! (VMo-O-Mo

_J M= Mn Fe

0

n

Intensity/ a.u
-
E
Transmittance/ a.u
g'_ DN L0 TZ<0
st

20 30 40 50 60
20/ degree(Cu-Ka) Wavenumber/ cm!

Figure 1 Mo-V-M oxide @ XRD, IR

Table 1 #&pLuRAEK (ICP)
MpkE (1 2= v =15 J5F)

R Mo Vv M
Mo-V-Mn oxide 11.4 15 2.2
Mo-V-Fe oxide 11.8 1.7 15
Mo-V-Co oxide 10.9 15 2.6
Mo-V-Ni oxide 10.9 1.9 2.2
Mo-V-Cu oxide 11.5 3.0 0.5
Mo-V-Zn oxide 10.9 1.8 2.3

Mo-V-Bi oxide 9.4 3.5 2.1

1) M. Kanno, T. Yasukawa, W. Ninomiya, K. Ooyachi,

Y. Kamiya, J.Catal., 273, 1-8 (2010)

2) Z. Zhang, S. Ishikawa, Y. Tsuboi, M. Sadakane, T.
Murayama, W. Ueda, Faraday Discuss., 188, 81-98
(2016)

3) FHH D, % 118 [mIfiliiEim e A, 3F13 (2016)
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SniNNg o 7 AT b ) U A S — il X %
L a— R DL

135

(hZRIK) HE i -
[XWWWGOQﬂZ' (XZ Te £721% SE)@@%"J_;: v N SFE
BLI=TFT VAP — I EOERA A 2EA
LTCTEAR—RADWBBNIGEE Tl 24, T /U
AY—DOXAFH L ThHD NHf % SN TA A%
WL /U —DRbEIEHEEZRL, TRSE
LCL7 Y UigaES5 27, ST LERE BEEDW )T
EHROLSH, {EEM EICTFES T L0 LHERILT.
F U A vl c N G RS - X T RAT
73|47

uedaw@kanagawa-u.ac.jp (M)

1. #% 5

Trm— 236 AL IC AR TR Th D08,
EDOMKGFRITRE L WSR2 LEE T 5720, ik
F72 S CIE M 2 /R 9 7= [ER TR fil i 0D BR %S 03 ok
DHILTND. YIFRETIE, [XYWY04]% (X: Te
F2X S)DARAOES T =y NAEET S Z
TR SN, SBERTRE B S R LY — A
DF 7 UA¥—(LLT W-M; oxide (M1 = Se, Te)) 723, &
oa— AR SO ICIEM 2 R T 2 L 2 WS LT D
D.ORBFZETIX, F /UL B ~D &R D
AKRRF ) UAY—Ox T4 THDH NHfM % 4
JBA A CRET D Z L TRAr— AR RICE
T DI O R L2 X S 7.

2. £ &R
(NH4)s[H2W12040]- NH20 (n=6) (W: 10 mmol) & Se0,
(1.70 mmol) & 7213 TeO, (1.70 mmol) & ffizk 40 mL {2
TAfR L, 175°C T 24 Rl KGR 5 2 & T W-My
oxide (M1 = Se, Te)&437=. £7=, WIE 9.5 mmol (Z
Cré, V(0.5 mmol) 2 N %, kit & [FEOBEIEEIT
DL THEBPICEBIIRERDOEAERART(LLT
W-M,-M; oxide (M2 = Cr®*, Vo). & 512, KEERK
L7/ UA¥—(05 g)&fiAK(@5 mL)F iz Cr¥,
Sn** (2.5 mmol) % i % CTEIR T 7 KEMEIET 52 &
T, T/ UAY—ED NHf LB L 2N DDA F
YDEANEITHTZ(LLTF Me-W-M; oxide, F721%
M3-W-M2z-M; oxide (M3 = Cr¥*, Sn**)). /L 1 — A5
BOGIE ST AT3BRE I 100 °C TRERR L=/ 74
Y — il & RALEE D Aldrich 48 L 1 — 2(0.05 g),
MK O05 mL) &M%, A— k7 L—7HT175 °C
WINELL TIT o 72, RO OE# > HPLC HIlEIZ X
0, WHERDORE L EEEIT- 72,
3. HREER

W-M,-M; oxide (% XRD #IE 233 T, W-M; oxide
ERIERDT 2 U A ¥ —HEEITRIST 2R &2 52 7
L2y, 8 °AHIEo 100 i & 23.5 °fFUL 001 il *f

b EN Vg

B %2
7o BE

HEOH P bien

L L&
« Zhang Zhenxin « & [ el - LE

ST D=2y T RRBl SN2 L s, K
N~ Cré*, VOB A IZ L 0 D) iE 2 b i
ZolboEHENEND. — T, A A UKHITLY
Cr¥, Sn* & A L=k CiL, [mFrssENME T LY
n— RN L7722 Enn, fid A XK T LZS
O EHER S D, 72 FT-IR BV T, W-M; oxide
& AT NHAZHSRT 5 1600 em {53 OB I A3 ik
ML, T E—RFF L ThHD NHf D
Cr¥, SniCEH EIN-T-D EEZLND.
W-M1 & O W-M,-M; oxide Z it - L=t o—
AN E T2 2 A, FEFRITWTho
AL NVa—2ATHY, T IA Y —FEP~DE
B A DO EIIBEE XN o, Ll
NHs & DA A A3 L5 Cr, Sn* 8 A% o T4
L7 UERE R0, R SN EE A LTA
Wl bEWINREZ R LTZ. L7 U UER(LVA)IE, B
WX —ADOMAKGRIZED 7 Va—R
GLUYDARR, L BRI Ld 7 va—Ahbwr )
—A~OEMfp L~ ) —ADPKIZE D5 R
FUAFINTNT T —L(5-HMF) DAL, & 51X
5-HMF OFKFINZ LY 9% 2. Sn*CToA 4
ZHUZ L - T LVA OICENRIGIZH E L2 &9
O, S"OIRINCZ LY LEEE BEEOWH 531
TboLEZLND.

Table 1 /Lo — REHASEGNZ I3 1T B {RAH A I
Bt GLU LVA HMF

RLk G 06) (6 (%)
W-Se a 2.2 11 0.5
W-Cr''-Se a 3.0 2.4 0.6
W-V-Se a 2.2 1.0 0.2
W-Te a 1.6 0.5 0.3
W-V-Te a 1.3 1.0 0.4
W-Se b 3.3 1.0 0.4
Crii-w-Se b 0.9 174 0.5
Sn-W-Se** b 1.0 23.2 0.2
Sn-W-Se a <0.1 26.7 0.1
Sn-W-Se c <0.1 26.1 0.1
Sn-W-Cr-Se a <0.1 25.6 0.1
Sn-W-V-Se a <0.1 25.2 0.1
Sn-W-Te a 0.1 26.2 0.1
Sn-W-Te c <0.1 29.0 0.1
Sn-W-V-Te a <0.1 28.0 0.1

*a:fifit 0.1 g, 6 h, b:fifEE 0.05 g, 8 h, c:fikftE 0.1 g, 24 h
*AH A Sns.4[SeWsO21]-36H20

1) Z. Zhang, M. Sadakane, N. Hiyoshi, A. Yoshida, M.
Hara, W. Ueda, Angew. Chem. Int. Ed., 55,
10234-10238 (2016)

2) R. Weingarten, Y. T. Kim, G. A. Tompsett, A.
Fernandez, K. S. Han,E. W. Hagaman, W. C. Conner Jr.,
J. A. Dumesic, G. W. Huber, J. Catal, 304, 123-134
(2013)
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Stereodivergent Synthesis and Stereostructural Revision of the C79—-C104 Fragment of

Symbiodinolide

Hiroyoshi Takamura®, Takayuki Fujiwara®, Yohei Kawakubo?, Isao Kadota®,

Daisuke Uemura®

(*Graduate School of Natural Scicnce and Technology, Okayama University,

Faculty of Science, Kanagawa University)

Symbiodinolide (1) is a marine natural product isolated from the dinoflagellate

Symbiodinium sp. in 2007. This natural product displays voltage-dependent N-type Ca*'
channel-opening activity at 7 nM and COX-1 inhibitory effect at 2 uM (65% inhibition).
The gross structure of 1 was established by extensive 2D NMR analysis, however, the
complete configurational clucidation of 1 remains an unsolved issue because of its huge and
complicated molecular structure characterized by a molecular weight of 2,860 and 61
stercogenic centers. In this symposium, we report the stereodivergent synthesis and
stereostructural revision of the C79-~C104 fragment of symbiodinolide (1).

First, the stercoselective and streamlined synthesis of the C79-C104 fragment 4a bearing
the proposed stercostructure was achieved. Comparison of the *C NMR data between the
synthetic product 4a and the natural product revealed that the stercochemistry of the
C91-C99 carbon chain moicty of 1 should be reinvestigated. Next, stereodivergent synthesis
of eight possible diastercomers corresponding to the C79-C97 and C94-C104 fragments
resulted in the proposal of two candidate stereostructures, respectively. The synthesis of the
four candidate compounds of the C79-C104 fragment, 4a-4d. and detailed comparison of
their PC NMR data with those of the natural product clucidated that the relative

stereochemistry of the C79-C104 fragment of symbiodinolide (1) to be that depicted in 4b.

24
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27T ZWARVYFTI—IVRBZERMAFET I HTRAODEREME

(MRNKE - BRAEHREET HOFN &H—'-KHF Hif'-2H EH'-LH EE'

AR #HA 2R EH!

Synthesis and properties of platinum complexes with 2-phenylbenzothiazols
("Kanagawa Univ.; 2 Shimane Univ.) Kiichi MAEKAWA,' Takeya OMORI," Nobuaki TADA,'
Takuma KITAMURA," Yusuke KATAOKA,? Tatsuya KAWAMOTO,'

Abstract: The reactions of [PtClo(dmso);] and 2-phenylbenzothiazoles in acetic acid give the acetato-bridged dinuclear platinum(III)
complexes and the mononuclear platinum(II) complexes. These dinuclear complexes show catalytic activity, which is relatively low in

comparison with that of carboxylato-bridged palladium(Il) complexes, for photocatalytic water reduction using a cyclometalated

iridium(I1I) complex as a photosensitizer.

[(#E] =3 X —ECREREOBLEN L, X%
FIF L TR BAKRFEZRICHIET 5V AT LD
HERMERECTH S, T NETHWFEETIE, 2P T A
PERRL T U0 AEEK A A L B KFERLE S AT AT
WA EED CTX T2, Z0HT/8T DY A SR A fil
BEE LIl MAEEREZAT 2 2 20F LR
O - EREE & AR O RICHBIBIR A H 5 Z & & R
L7z Y, ZZCARIFETIH, -4 arsm T84
SR EGR L, FOMBAERER NI HZ LT,
WL 4 B D S ER OV & TR & fil VB R o BAER 2 W &5 2
T B AHME LT, E7-. A8 B KE ORI
KR O BER L EFFCE ORI, 2D OE S
PRIZDOW T ORFHFE R b I TS T 5,

[FEBR] 2-7 == ARV F T —VHEETIE 2-7 ==L
v D ERALA L L, HEEH TPtCl(dmso),] & KL &
HZ LIk T, AR, ROHEMAES-, £

LT, B bR kic >\ T AT
WE 2T -7,

[T O 2R X s ST 1o
Ry ANy 1 XY S
W Ui, BERRAG RS L
(B 724 L. 2 BERSE -
BT 5 EALANERTH -1, B B iR O
S ORRERIE Y L. o U D AR LHEH, R U
FNT 2 U REBHRIE T ARG AT TR W TG
Y BRI OKFME R R & 5, KBIERELED
DOXIET 53T 27 Mk & el LT 2 OIEHEZE ) -
Foo ZHURMMBE DTV & B % 5D B 2 R
ED TG 2 & AVERE LSR5,

(€ =GN
1) AR B AR SER L7235 65 [BlETRm<S . 2015, 2PA-35
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NUIFTIT) VENM AR SNERAKEAROBE L HE
A TR - LEY T - IRES

Structures and Properties of Hexanuclear Copper Complexes Derived from Benzothiazolines
(Kanagawa Univ.) Yin-Nan YAN, Wataru NAKASHIMA, Chihiro ARAI, Risa HIROSE, Tatsuya

KAWAMOTO

Abstract: As we have already mentioned, the reaction of a copper (I) complex with one equivalent of 2-(3,5-dimethylphenyl)-

benzothiazoline affords a unique thiolato-bridged hexanuclear copper complex. In this work, further reactions, including the solid-phase

synthesis, were carried out in order to prepare the hexanuclear complexes with different oxidation number like the octanuclear complexes

with analogous ligands.

[#Z] (bFicibiE ks 2B bsE 52 L2k 5%
FREC = R —BENC B S BRI L O S B O
BB L DMDOSHIZBNTHISH I TND, 6
IR TR, B LET iR LR E 6T 5188
BRIEIRSS ) A v FIRENL T B2 AT DR S S A
HER, FROOBEB TG TR L RN R OWEE R
FEVEDIRIA S RSN T D, BR LR TTIENE 722 8 R D —>
LT, A A ERVYTFT VY O RIGT X 0 8-
BiG A RIRERIC S DHZ SR RN SIS Z &
EINTWD, LoLARRE, SESERICOWDTIEARHZR
SRS FOBRMEMSE bt ST AN

[#ER B8] 7 h= MY LEEME LT, EE5AK
FT2BS5-PATF AT 2= )R FT VY 8N T &
b=k VLR Z KOG S, AR L BREHRE bR T
52 L TAMBEE AT A0 7O ME)SEFLLZ L
DM E o7z (Fig), £72, A X/ — L EREEE LT,
FICARTAZETT b= R UL EHNEEA LT R

ROGEERDE ST, T OMERE ST D & BOAKRN
B4, X BMEERRNT OFE S, NESSRO 1 iETH D 2
LW oTe O+ LAFEOSEAIE 1350 nm {7301 FH %
Wy7e 70— R AR LTz, %2 T, 0 flifE 2 (bl <
b SH7- 8 24, 1350 nm (T2 7 v — RN &=
I+ 1R AR L,

EREREmEE N o)
T 2-3,5-VAF N T ==

MR FT ) L N
M7 b= R U VSR s
SYE LY it TE 2> 5N cu

R & PRI oW TR

T2,

(1] EEH, /N, R, )
R, AR, 5 62 Mg KAk
FRlimas. 2012, IPA-084

Fig. Bt /RS koo i s
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NURXT2OF— FEBILT U LZREBAROFKREE & BFIKE

(BIRRIRHREET ' - MK)IKRE’ - BEZREAEL)O=L P - K@ #HN'

A EHR’-HE EFC-FA K

Crystal Structure and Electronic Structure of Tetrakis(benzamidinato) Diruthenium Complex
("Shimane Univ.; 2Kanagawa Univ.; 3Kwansei Gakuin Univ.) Saki MIKAMI," Yusuke KATAOKA,'
Tatsuya KAWAMOTO,? Masahiro MIKURIYA,® Makoto HANDA

Abstract: Tetrakis(benzamidinato) diruthenium complex was synthesized and characterized via infrared spectrum, UV-Vis spectrum,

elemental analysis, and ESI-TOF-MS spectrum. Single crystal X-ray structure analysis revealed that this complex was discrete dinuclear

structure with chlorine atoms in the axial positions. The electronic structure and magnetic interaction was investigated via magnetic

susceptibility measurement.

[#E] 7V — FBEUL LTS KR A — VB LT =
U ARSI, T XU — N O & E I ORTEICR
LT, T =0 LR ORI & IR iR e D
FTH BN TS, 5l 21X, N,N’-diphenylformamidinato (dpf)
DEAL U 72 $E AR [Rua(dpfaCl]iE Ru™ D fb iz & v 1]
N,N’-dimethylbenzamidinato (DMBA)ASEL L 72 #& (K [Rux(D
-MBA)CLIE Rw Dbtk a & 5, B fli e 1%, benz
-amidinato (bam)2SEIAL L72/S RAAVKRA — A Ba o0 A
$ER[Rha(bam)aCl], 7% Rho>* OEE{bEA & H MMX RO 1 7k
JTCOSHRE D THEEEZ BT 2F L 52T Lz, A5
TIE, bam MENL L72/S RV A —ARLT =07 b T kG
BOEREITV., T Oy & ki, K OVEFIREL
WETHEEHE L,

[FEER] Bl LT =0 DA X7 0 R
KEE(ET B U 7 LOKEERE A, B AT O FCRE D

WK E T2, TERIHT IR ALY R L UV-Vis 47 kb,
ESI-TOF-MS A~<2Z h/VREITE TR L 2RO FRE 217 -
7

[ R & B HR A X
RIS RAT O G R, Ak
L7z gBRIZ HFE BT
=0 b ZEE R O Bz
WCBAL L7eT 4 A2 U
— PR TH B R
i%&‘;}%ﬁéﬁ 71@) 1. [Rua(bam)sCL) 00 s s
ESR A7 FAVNE, KON AT b VGE OFER 72
RIFFRAY =2 THET D TETH D,
[1] John L. Bear et al., Inorg. Chem. 1996, 35, 3012-3021
[2] Guolin Xu et al., Inorg. Chem. 2002, 41, 3521-3527
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Dimer-of-Dimer 80 <) LM#ZtEADE R & FKEFRE

(BRABRREETL ' - M) KEREY) OMEE X' - AfE AN - JIIAX Eh'’- 3@ 5
Synthesis and photo hydrogen evolution of the Dimer-of-Dimer-type tetrarhodium complexes
(Shimane Univ.; 2Kanagawa Univ.) Hikaru UEDA," Yusuke KATAOKA," Tatsuya KAWAMOTO,?

Makoto HANDA

Abstract: Dimer-of-Dimer-type tetrarhodium complexes were synthesized and characterized by means of single crystal X-ray diffraction

analyses. Efficient photochemical reduction of water to generate H> was achieved using Dimer-of-Dimer-type tetrarhodium complexes as

a hydrogen evolution catalyst coupled with trimethylamine as an electron donor and [Ir(ppy)2(bpy)]" as a photosensitizer.

[FZ] mF, (LaEFICHE D 2V R AR XL
F—DO—2L LTKENERZEDTVD, &EdikeH
WL RONR AR Y AT AL, e AR AR 2 R
L7 FE Ry FIRE TR A 2O A = AL THD
%, BAERRKBOERFIETHD LEZBND, ZDH
BT L, Fexld, Paddlewheel M “KEHEE & & OElE 0
7 NI FEHEREA] . BRI OTFAE T, 7700TON O L7
IRFEFAMBNFE L R T FEW O L, £/, DFT &
FORIR/S . Rh-Rh fEERICIER S D o BB E REE
LS DT, KRFIFAEMBINRN T A 2T 5 AReMER
SR X7z, ARFEFE T, 1,8-anthracene dicarboxylic acid(Ant)
KO 2,7-ditertbutyl-9,9-dimethylxanthene-4,5-dicarboxylic
acid(Xan) z 22BN - & L CAH T % Dimer-of-dimer Kl o
7 2 DU 4% $E54A [Rha(O2CCH3)6(Ant)] K2 U [Rha(O2CCH3)s(Xan)]
DER, BRALFHAIME, KO, KOFETRISIZBIT S
KRBT AERBEE IOV THE 21T 5,

DRSS - BE2] BOfEAL X SR ISAIAT OFE . 15 b ALk

ILEAE L7286 BT 1% DB 3 % Dimer-of-Dimer %!
VU LWESHATH D FENHER TE 2 (Figl), KONEIT
BOSIZ BT D /RFERAMBERRIIFEB 2 v A1) L0 &%
KThHDHIENMERTE (Fig2), £72. ANl =5
LDIIGEA T =X LEFENART MVIIED SR LT
B BICAWEEY A 7 NV TRIGDEIT L TV D HERRIE S
i, @[Rhy(0:CCH)(Xan)] sl
-
M [Rhs(O2CCH3)s(Ant)]

A[Rhy(02CCH3)4(H20)2]

Fig.1: X-ray structure of Fig.2: Time course of I-I‘zme‘;/gﬂltion

[Rh4(O2CCH3)s(Ant)](THF)2
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Half-Paddlewheel 2 0 2 ) L Z K E5{AD & B & KD HETR G
(BIRABERAET ' - HRIIKRE) OXE AOH' - KE #HA'- K

Eh’-¥E K

Synthesis and Photochemical Water Reduction Activities of Half-Paddlewheel-type Dirhodium

Complexes

("Shimane Univ.; 2Kanagawa Univ.) Natsumi YANO, Yusuke KATAOKA," Tatsuya KAWAMOTO,?

Makoto HANDA,'

Abstract: Half-paddlewheel-type dirhodium complexes coordinated with bidentate diimine ligands (M'N) such as bipyridine (bpy),
4,4'-Me»-bpy and 5,5'-Me,-bpy, [Rh,Cl(02CCH3)2(N*N),], have been synthesized and characterized. These dirhodium complexes have
shown the catalytic proton reduction to produce hydrogen in the presence of cyclometalated iridium complex as a photosensitizer and

triethylamine as a sacrificial donor under visible light irradiation.

[#=] 2 E Tl ~ 1%, Paddlewheel BUfiE & 479~ 5 I
BT 0 A TR, T A Z L— MRS Y D LG
2 eI & Ll L72BRIZ, 7700 TON O 7=tk
FIAENFROROR TSR Z R T F a2 LI L, EITIE,
Z DGR Z B IC A ) FEEREFRRE & &
FALFEE DB ST LTS, SR D K ZE 58 AR fil it
& LTI, EITEA AR IRV (-1.6 V vs SCE)FIZ
kT 5 K&ERARERERBILICH D, AFETIE, 20D
AR AFEHIME L, LV &EMNTOKRKDOETE
1T2%, YT A EKRICr ERAEHENMFTH D
2,2'-bipyridine(bpy) &% (8% D ¥ * F VK (Fig. 1) & BL &
7= Half-paddlewheel il & 27 7 A ZRE85 A2 BA RS L | K58
AR & U TREH L 72 IC DWW TS T 5

[R5 ] HLAS SIS MREAT OB, G L THF B AL 7o 851K,

Fig.2 {2~ 78k72 B9 & 9% Half-Paddlewheel = > o7 A
BREE & o L TN D TR C & 72, AKDIGIETTRINIE,
YU A RS, N 2T AT I @ERRNE v e A
2 L— ML Y D0 AEHRCEEEIEAN) & A ST RS
AT B, W E BT 2 FCREEZT o 72, T ORER,

BES 0 ¥ L REBBIRIC LE KB R AR O EAHER T
& 72[13909 ~ 20058 TON / Rhy], [Lhis A 771 = X A%, FEHA

27 RV <ﬁ*\?
Nz \;N N
},—:E L: CI: E) {ﬁ 2,2"-bipyridine (bpy) -~ ~ 1 -
T T
. . N /A
AL P g
juns = 44'-Me,-bpy - e
&, DFT &t {ﬁ?
- 7 LY
Fooms N NS
5,5'-Me,-bpy T T e
L7z, Fig.| £AIC RV R T Fig.2 [RhaCl(O,CCHy)y(bpy),] 43 F-Hh it

—695 —



PEIRML AR EB66RI R (2016) , 4 i

2PE-16

SOD #EEH#HT 5= v 7 ILEEIA

(HRNKEB) OFEEX - TF - BE - IIXEHD

Nickel complex with SOD function

(Kanagawa Univ.) Kenta HONMA, Takashi SHIMODAIRA, Yin-Nan YAN, Tatsuya KAWAMOTO

Abstract: Nickel superoxide dismutase (Ni-SOD) catalyzes the disproportionation of superoxide radical anion (O ) into oxygen (O2)

and hydrogen peroxide (H202) through a cycle of the reduced Ni(IT) and oxidized Ni(III) states. Dinuclear nickel(III) complex with SOD

function was prepared by heating a toluene solution of Schiff base nickel(II) complex. Here we report the products formed during

catalytic reaction of dinuclear nickel(IIT) complex with KO».

[#5] = 7 VB A EIESRENI-SOD)ILA N L
r~A B RERLT /) RXIT VT B IR S - HE
M SOD TH D, ZMDNI-SOD IE= v 7 /LFLNZF AT b
BN LI R BRI A A L, =y S A D +2
fili & +3 DAL TTIT L > TREE(LD T =F (02 ) &4
TAREESR(02) & lER LK R (H0)IZ A5 5, Ni-SOD @
TR L LTI E THE < OEER A K S, SOD
IHEIC OV TRRFIEN TE 2,

YHFFERDO ZNE TOHFSEICL Y R T == 15D 2,6
NAT 7 v BFRTFEBA LYy 7=y 7 V(DS K
D=y VD) ESERE G L, BRI LT Y T A(KO) &
DI E Y ZOSRITBELY T =4 (02 a1
REEFZ(O)~EBHT HDHEREAZH L T D Z L2 LM
L7c, RETIE, ZORIGHENEZ R 2 72 DI USE D
ERIZ OV T LR 284 5,

[FBr] M7 ==V HED 26 MIC7 v HEHTFEETH Y
v Iy V(DR AR P TR L, Shh

BEJERE VDTNV H T ACHBET D2 LIk =7
V(D ZRZEER 2 13 U b & 3 D R FREE AR & HAE L 72, fillt &
LC=w V) ek, REE LB Y UL
(KO)&EHWTT & b=k UL TG S8, SO0 % O
R OW TSN 21T - 72,

Ni(II) complex

EETN
1) H. D. Youn, et al., Biochem. J. 1996, 318, 889-896.

—696 —



M2 H66RIF R (2016) , f@ i

2PF-31

A ) O LEREME LT HKNoDERFELE

(FARNKRE)OFHE—H - BHLK - INhERE - JIIKEHL
Oxygen evolution from water using iridium complexes as catalysts.
(Kanagawa Univ.) Keiichiro SAWANO, Koudai TAKADA, Naoko KOIKE, Tatsuya KAWAMOTO

Abstract: We found the chloride-bridged dinuclear iridium complex with coumarin-6 acts as a catalyst for oxygen generation from water

using ammonium cerium(IV) nitrate as a sacrificial oxidant. Furthermore, the mononuclear iridium complex with chelating nitrate ligand

in place of the bridging chlorine atoms also showed moderate catalytic activity, similar to the dinuclear complex.

[#5] i, =R VX —2EE T IREAROD VT
BOUOESE LT, KERGETHZ LIZL - TKELRE
RIEWRT H 2 L TRV F—2fbFE R L — L
LTI T 5 AN TREKRDBZER SN TW5, &0 IiFK)
OMBFELEDINTAEBTEEILERNHDLZ LD, @R
LIRS AT DO N EERIEIRE L 2> TV B
Z 2T BRI BIIAKDOSIRIZ X 0 BEFE 2155 12D O filit &
LCAV YU LERICER L7, 22Tk, 7~V 6 %
BUNL T~ & 3 DB ZUE A UV U0 L RESE R & Z OIR) 5
WHRFETZROBRS ZETHOND I~V v 6 ERllEA A
U EEMLT LB BRI W T, AKORIE %
BV 2 et Lo TG94 5,

[38R] 2-= b > & /) — )L L KDIREGEB T IC THAL
AVTTRET~V v 6 BRKT DI L THEHELRIBD B
BERE AR LT D, 2O TSRO FELEE AT R 72
DIz ) — )V EKROBGVEE T CREIBRIR SR LTz & 2
A, BRERFEAORDYICHEEEA A2 23F% L— ML L2 A
UP T AOEEHA (Fig. 1) AMEbhlz, Zhb fE

AV VT LEERE S L
fRfeAl e L CREiE T e =1
LU T AAV)E HWTKRD
D DOEERAER R T,
[FiRLBEE] AV PTnT
85K NMR IZTRIEL .
FERE SR ORI T X R i
ERRATIC CIRE LTZ, =1 b
AW TKDOSRIC X Dk
RERERSEL Z5, GC g 1 1y oo 1 Hlsslth
WCTRAE LTBREELYAIE

+5 2 EAHR, WA VLTR bR E L TEI 2 &
WI5 o T=8, IR ARIIRRAE R Y, IS UExE%
R LTz, FOERICOWTITBRERFTTH S,

(%35 3CiHK]
1) S. Takizawa, C. Perez-Boliver, P. Anzenbacher, Jr., S. Murata,
Eur. J. Inog. Chem. 2012, 3975-3979.
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1PA-016 BRD FERBHILARY (NHC) BARFIZXK SR ()RUE (D)@BEDEHK. 757FE

EEMEEY

(FB|NKE) Xl R RA/N RF-Rx A -1 B8 - HE\E £F-BFE {8
Syntheses, Molecular Structures and Antimicrobial Activities of Silver(l) and Gold(l) Complexes with Various N-Heterocyclic
Carbene (NHC) Ligands
(Kanagawa Univ. Fac of Sci) Soichiro MOROZUMI, Misa HASEGAWA, Ryosuke SAKAMOTO, Yuki YANAGAWA, Noriko
CHIKARAISHI, Kenji NOMIYA
Abstract: Silver(I) and gold(I) complexes with N - heterocyclic carbene (NHC) ligands were synthesized, their molecure and crystal
structures were determined, and their antimicrobial activities were evaluated in a water suspension system. In the antimicrobial activities

of dinuclear silver(I) complexes, the structure-activity relationship was found.

[#%Z) N-EEBRE AL (NHC) BfiFId, RA 77
L0 b&ERAA LR 6 FEEZERT D ESDRATH
5o ZIETYHFIEETIL, NHC BN+ VT RER()
BER  [Agy(bbmibb)](PFe), (Ag-1) & OV [Agy(bmimb),](PFe)a
(Ag-2). HEZDORMEER [Ag(IPr)Cl] (Ag-3) DA K. A
Br. PLETEHERBR 21T 72, N7 T U7 4 FE¥A, BERE 2
., e 2 BRI 2 IEIETE 2 KOk TOR/NEE
PRI (MIC(ug/mL)) (2 L0 FHl L7z, HAZOROEEER
(Ag-3) IFEL PLHEIEEZ R IR o 20, “EOHRDSHIK
(Ag-1, 2) 1%, HE&E-TEMEMHEBZ R Lo, FFI2, Ag-1 (THBW
T C-Ag-C #iH L Ag-Ag HANEH TIE S U2 Fo1m 22
2% NHC $R(DEEARDOPIEIEEICRE B L WD EE

FO3.94%) & E Ak L7, TERIZHE VW, H(IPr)Cl &
Na[AuCly] - 2H,0 % K Jis & & T[Au(IPr)Cl] (Au-3 ; X%
34.6%) & ARk LTz, P HEEMT OFE S, Au-1 1213, Ag-1 &
L <7z C-Au-C #5E. Au--Au FHAEER TESHZEH
PRI N, Au-2 X, Ag-2 & RERO —EREiE ok
G OSSR O "R S T2, Au-3 (X, Ag-3 &
[FAR D HZHEIE CTh o 7o, KOBER TOHUETEMERBR DR
R Au-l (T4 ORI T VYT 1 BOBERC, £7- Au-2 X
2 FEO AT T YT 1 FOBERHII L THiREEEZ R LT,
Au-3 [T Ag-3 L RIRRICIETEEZ 2R S R 2T, 70T
EE DAL L TV DI B & ERIMSEIR & DA Tht
EIEPEICZEN RS-, NHC-4 @8R o HE iE k121,

Lo, MO TIE. Agl ~ 3 SRR T B & 0)Es K
(Au-1~3) ZHaAk L, HEET, PrEiEtERER 217V NHC

through space DFH A {E
AR < v Tng &

(D) R O (DB IR D 5y THERE, 5 & LRI Mo 1A B C o LN BDRB KYEAROH

afrat L7z, BRI FHEE 72 1)
[F2Br-F5 5 -5%2) Ag-1,2 27 h=h UL TiHE L, T KRG S BE

7P AFNLANT 0 Rel) 2z 52 8T, Agl, 2 Ag-1 Au-1 T AMBENG 5,

WZxF It U 72 & (D) 85 K [Auy(bbmibb)](PFs), (Au-1 3 UX 1) R. Sakamoto ct al, J. Inorg. Biochem. (2016) in press.

83.0%) & N[ Auy(bmimb),}(PFe)s, [Aubmimb)[PFs (Au-2 3 U2 3§ Zhu cval, fenaiedron Lert 55,815 818 0013, 0 0
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AN ILADARKI SR A—FEBLE-F22AV)=EH Dawson AR BKIE=2

KOEREFXFYSIV2)E—D Y
(FRIIKRE) OMKIEN. EFHLA, EBFIR, H=EEA
Synthesis and characterization of trimeric tri-titanium(IV)-substituted Dawson polyoxometalate

containing hexa-nuclear calcium(ll) cluster cation
(Kanagawa Univ.) Yuhsuke MATSUKI, Takahiro HOSHINO, Rina ISOBE, Kenji NOMIYA

Abstract: Trimeric tri-titanium(IV)-substituted Dawson polyoxometalate containing hexa-nuclear calcium(I) cluster cation was synthesized by a

reaction of the in-situ generated monomeric tri-titanium(IV)-substituted Dawson species with calcium(II) chloride. The trimeric species was

characterized by elemental analysis, X-ray crystallography, TG/DTA, FT-IR and (*'P, W) NMR in D-O.

[# =] Dawson IR VBT = /KB L TiIAV)DO IS5
Ti(IV) = EHLHE BRI TESESG O N0, 114 F0E, 90C
DS O B m TR LD ERET Z v & 0 UER
(Tetramer) #%H T, Ti(IV) —E#HE{K (Monomer) 73155
D, "2 Z OHBIRITITF Z o B OB B ) ik
Hmm <. BFF DAY ERIET 5, P RAIFZETIE
Tetramer 7> in-situ CTifiE L7~ Monomer & CaCl, D i
RHEMESH T CREIL, 4 TIChWY CaAEy 7 A4
—Z AT 2O TI(IV) =& #2 Dawson TR U ety = 8K
(Trimer) NG ONTZOTHET 5, F¥ 77XV E—T 3
NE FTHIR, 2 oM. TG/DTA, Hfbdh X SRS AT
(*'P, "W ) NMR T
117,

(#5535 2] Bli&

&% L 72 Tetramer

Z K ERfE L pH 10.7~11.0 |2 B  KCl & CaCl, %,
G (90 CO)yTMELL, 2 H| A g —= R b—3 3 >3
% Z & CHEAFEABCIRAS f 2 IR 72.0 % TEIL L 7=,
Hifhdh X SIS O R, Gohz{btEamix 3 >0
Dawson unit 2% Ti-O-Ti & s L7 =&k & Ca® Ok
NFFBIRCOsA 4> & us-OH 2 & te Ca> DAV 5
2 A —TRERL SN TV, FT-IR OF5HE. 680 ecm™ f3rIC
Dawson unit f Ti-O-Ti f5& . 1450 ecm™ FHTICREEA 4>
(ZHORT 2 RE) S ROVBLI S v, X SRFREMRET & xS L
TV, DO "™WNMR LV, S 1:2:2:2:2:2:
2:2 DAY —7 BBl S, WIRH T = EAREEN
HMEFE S Uz,

1) Y. Sakai et. al., Chem. Eur: J., 2003, 9,4077. 2) Y. Sakai et. al., Inorg.
Chem., 2011, 50,6575. 3)'Y. Matsuki et al, norg. Chem., 2015, 54, 11105.
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2PA-076 T (1) DREEEA

NFOOL (V) ZEE open-Dawson BARY AF VY AZ L— bADEEEREH (1),

(WRNKE) O=[FMT - k5 - HF=E4EE
Stepwise Syntheses of Novel Open-Dawson Polyoxometalates (POMs) by the Reaction of
the V (V) containing Open-Dawson POM with Cu (Il), Zn (1) lons

(Kanagawa Univ. Fac. of Sci.) OKohei MIHARA, Satoshi MATSUNAGA, Kenji NOMIYA
Abstract: In this study, the open-Dawson POM containing two V (V) and one Cu (II) atoms (V,Cu-open-POM) and that containing two
V (V) and one Zn (IT) atoms (V,Cu-open-POM) were successfully synthesized by a stepwise fashion of the reactions of V,-open-POM

with CuCl,*2H,0 and Zn(CH3COO),,respectively.

%S 1t~ 0 1-SidOKegginh! = KAEFE 2052 ADW-O-W Chi
A L 7= open-Dawson 1 POM  [{K(H0)s}> {K(H:0)}(00-Si;WisOee)]'
(K-open-POM) 735 &7, P ZDK-open POMIE, BHOHN L
EDOBBEIEANT D Z EANTE, ka8 RAEA LiZopen-Dawson
RIPOMASE SN TV D, BEROVVZEA LT [KVY,0,u-0)H,0),
{0,0-ShW 066} ]2 (Vr-open-POM) (%, BHOEBNOTFRR2>DVY &
K72NEASNAEZA L TRY, BAREORIZHE /2 D@ E AN AT
BEZRZEMIDMAET D, T 2 BRS7 BFRS B OB AN UL, 1
KDone-pot &k ClIAEE S ASIROGINES FTREIC /R Y . @A A
O BETEBSNZ AT AN o5 EB X 6D, AR TR
Vyopen-POM & Cu' DG 5, 220V E1-OOCH" &8 A L=
open-Dawson#POM [ {KV,CuOx(p-O)(p-OH),} (0,0-Si:Wis0g)] ™ (V2Cu-
open-POM) 7% £7- Zn" & OIS B2o0VY L 15D ZEA LT-
open-DawsonPOM [{KV,ZnOx(u-O)(p-OH)} (040-SW150s)]'~ (V2Zin-
open-POM) ZEFRANZART 5 Z LITHEI LT,

[SEBRIER? | ZHE VERL L 7= Vy-open-POM % ik C CuCly* 2H,0

1) N. Laronze, J. Marrot, G Herve, Chem. Commun. 2003, 2360-2361.
2)N. Laronze, J. Marrot, G Hervé, C. R. Chimie, 9,2006 1467-1471.

t, L<IE Zn(CH;COO0), 2H,0 & mol b 1 : 1 ThILSEDHZ LT
V,Cu-0pen-POM }2 (' V,Zn-open-POM %1572 (IR 732 %, 74.7 %),
[R5 B22] HRGRh X AT O R, 1554172 open-Dawson Y
POM 1% open-Dawson #1EDBH TR, 2 2D VY & 120 Cu"$ L<
13 Zn" PSEA SIS CTH o T2, RIBHATH S V-open-POM | KA
FORLZETH Y, NET D G AHERT TE 72V 3, BHRERRODZE
B Cu 2 L7= V,Cu-open-POM (%, MBS EAAT > T HEEN
HMERFSIUCUY, 2D Z M5, open-Dawson AFIEODR ORI 24
BAENTHZ & T, LEMD F35 Z EAVRB S,

CuCh*2H,0
— <
/ Cu
AV V,Cu-open-POM
Zn
Vropen-POM /
>

Zn(CH,COOY+ 2H,0

V,Zn-open-POM
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Keggin 2R BRIBTFHE T D MERIEHILAL (O = (1) #BAMEIC KD
DI2IZITEFLUOKAIRE

(WRNKE - EHRAHBHRE)OMNE #—'-HHF FN'-5F #HK'-5H Hw'-F= @37

Hydration of diphenylacetylene catalyzed by N-heterocyclic carbene gold(l) complex

in the presence of Keggin polyoxometalates

(*Kanagawa Univ. Fac. of Sci., “Tokyo Metropolitan Univ. Urban Environmental Sci.)
'MURATA Yuichi, *ARAI Hidekazu, YIWASAKI Yuta, 2YOSHIDA Takuya, *NOMIYA Keniji

Abstract : N-heterocyclic carbene (NHC) gold(I) complex in the presence of Keggin polyoxometalates was used as catalysts for

hydration of diphenylacetylene. In these reactions, the NHC gold(I) complex showed higher catalytic activities in a short time than the

phosphane gold(I) complex.

[#Z] &)/ R
/PPh; REER L Keggin Y
RYVBE OIS, B8
BHREIR T2 a8 hR AT
7 oMUy T A F—
A RVANZ el Vi b MV
THRYWBE 1) BE
maEans, P ix
80 CT 14-UAF Y L IKIEETEEF DT v o DKFIK
T BAT 2 il G VE 2 5k (Scheme 1), Y —J7. it N-
MFRER )V~ (NHC) Z BT b >aDiEERzE2 v
TOVF L OKRRBIEN T TEY, 7'ue N BEE FIC
BOWTEWEEZRTZENRRESNL TS, Y KIFET
1L, &)/ VR CTER/NHC R (2) & Keggin BN Y FRt
7YV =Ty FZHWCY 7 2= L7 vF L DKL
JEEATVN, R AT 7 o a)ERRORRBETEM: &t L7,

Scheme 1.V 7 = = V7 ¥ F L v ORI

e Y =y
[FEBR AR B E] e mgmisors
NHC & ()EK (2) vield (%)
i& FH l/ A f: }i JI_{L_D‘ —6 hj: enry catatyst 1streaction afte: re;)a(tidi:ion
of substrate

RAT 7 :/(jé(l) éjEk' 1 10 93.7 468
KE2HRWE L& X 2 (@) +H[a-PW;0g] 9H0 915 933
(entry 1) IV 3 (2)+Hya-SiWpOwl: 8H:0 937 95.7

NN 3 — (Reaction conditions : catalyst 0.67 mol%, diphenylacetylene 1.5
FEﬁ T [% l/ A {E‘ ‘l‘i %Z 2N mmol, N, 1 atm, 1,4-dioxane : water = 4 : 1 mixed solvent 6 mL,

L7 (Table 1), &
BT, RISK THOBERIZEEZ BN LS4 b —HH
ERBRDIEMER B BT, £, RY B O~T vJf 1% P
— SIIZEX T ISITBWTHE UEmUEER A LT, 2
NHDZ LMD NHC &0EHEA (2) 1TARRT 7 ek
0 TR MR K ORI 2 EVEICEN TV D &b
Do

80 “C, reaction time : 24 h for entry 1, 2 h for entries 2 and 3)

1) K. Nomiya, et. al., Inorg. Chem. 2010, 49, 8247. 2) T. Yoshida, et. al., Dalton Trans. 2012, 41,
10085. 3) H. Arai, et. al., Organometallics., 2016, 35, 1658. 4) P. Nun, et. al., J. Organomet.
Chem., 2011, 696, 7
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BRDADVE—NWFFUICEDZR Zi(IV)ERARNBIEZME & L -BEIEKER

2K B cis-2 OF I T UDIRFIERIG £ MEHRE M
(RN KR O WAL « /INeTiih, + B 5 e ]

cis-Cyclooctene  Epoxidation

Hydrogen  Peroxide  Catalyzed by  Dinuclear

Zirconium(IV)-Containing Polyoxometalates with Various Countercations and Their Catalytic Stabilities
(Kanagawa Univ. Fac. of Sci.) Tomohiro ICHINOSE, Hiroya KOMINE, Kenji NOMIYA
Abstract: Epoxidation of cis-cyclooctene with hydrogen peroxide catalyzed by dinuclear zirconium(IV)-containing polyoxometalates
with various countercations was examined. The catalytic activities and stabilities depended upon the countercations.

[#S] UWFFEETITZNE TIIH
4 o (T, eV, oY) 2569

HFE 2 DR R AL Lz
30% H,0; aq. (XA VT 4D Fig 1. Zr % 8 ik
TRF MG ETRTE 2, Y BRI, Keggin B — KA
TH R A oy FEN L Y TR
[{0-PW1039Zr(n-OH)(H20)},]% (1) (ZARMEET: & 2 O
ERFFLCERY | MELSOSIE s R o Zr ETHEETTL
TWaEEbis, Y1) 1X BwN i, Li %, EoNH, /e &
DAY E—=ANFFDIEME L THELNATWND, (1) O
BuyN g (3 SO A i i Fn i [a—PW12040]3_ (ANTE M)
DAERTHDT, IV HDONRAHLIR Li BT~
TR 22 EPEAME D & Wb Tz, D AR TR, cis-
YruFd T oEEEE LUBEAND 30% H05 aq. & T
T2 TR AERIRIBWNT (1) OO T X =TT F 2 DiE
UMZ KD kR 22 TE M SOTEE DWW Z R R T,

[5e8k - FER - BEE] BlidARK L (1) @ BwN i, Li i,
Et,NH, g2 itz v, B cis-v 7 uad 77 2 Hn
H202 aq. G:J: E)DZZ]{&F“/ﬂS}iFS%??O f:o %gkﬁﬁﬂﬁﬁﬂ%
FRBE ISR IS RN L CL AR 2 EME 2~ T2 (R 1),

B OB AT Rl vt 7F%¥ FO _TON

. P 24 hr #%
o7 \24 hr £ O 0 hr Ist  after re-addition
%\ EDh '7 vH— reaction of substrate
HF AT Bu,N 1 0 193.9 437.1

Li ¥ 0 229.8 436.6

S B =

}iﬁ: LBV TH A Et,NH, 0 228.4 438.7

R DIEMEN A 5
o, IEHE O T Id A
LivZerotz, 1) @ BwN HEMBLIHW ISR F T
RS D DIEEIFIE [a-PW1,040]" (RIHPERE) Tid72< | I
ME2HT DRI species & i1 5, CD;CN T BuyN
& 30% Hy0, ag. UGS SE T, 'PNMR 27, -14.4
ppm ([ZH BN D — AR 7 fafBlofksy 7 M
vy A, E M A2 A T 5 Keggin — & # K
“[o-PW 11 Zr(H20),040]°” ) & b5, —J5. Li ¥ & 30%
H,05 ag. % Ot SERIED P'PNMR Tl insitu Tk R
1~ LA VRO end-on EINALFEZ KT DIBFRDS A B AL,
(2) DL 57 species [FA LR >T-, (1) O BwN ML
Li B ERBEOESREZ L TEY, BuN IETELD ()
I () ERREOEEEZ T EEDI D,

Reaction conditions : catalyst 0.02 mmol, substrate 7.70 mmol,
30% H,0;aq. 9.79 mmol, solvent CH3;CN 30 mL, under air, at
25 C, Max TON = 385 or 770

1) H. Aoto, K. Matsui, Y. Sakai, T. Kuchizi, H. Sekiya, H. Osada, T. Yoshida, S. Matsunaga,
Knomiya, J. Mol. Catal. A. Chem., 394,224 (2014).
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(BR)IKBEHE) &k £ - LK

mK &h-HE @8-

THRUVGRAT—rERAVWERPDOOARND Y FF Tz VEEROERBRILRE
EE - BER - /NE BEE-RE #BKX-RIE IE-

Room Temperature-Oxidative Removal of Dibenzothiophene Derivatives in Fuel Oil by Use of

Decatungstate

(Kanagawa Univ.) Keisuke OGI, Kanae YAMAMOTO, Yusuke KAKU, Yositaka KOJIMA,
Yuta YASUDA, Eri NAGASHIMA, Yusuke MATSUKI, Kenji NOMIYA, Hisao HORI

Abstract: Dibenzothiophene (DBT) and their derivatives are difficult to remove from fuel oil by conventional hydrodesulfurization

processes. Herein we tried to remove DBT and its derivatives in octane by use of aqueous decatungstate [W10Os,]"". By combination

of [W1003,] and H,0, in the aqueous solution and tetraoctylammonium bromide as a phase transfer agent, DBT and 4-MeDBT and their

sulfur contents in the octane phase were effectively removed without any heating.

[#5] ek, BRBHE O BLAR L & iR C B AR 2 v 2 K
FIIEIZ L VITDIN TS A, Dibenzothiophene (DBT) DB
HEWEIIBRENE LV, 0z, T = U AL 4
VIR B HIEREE L, RY AR A X L— N EERLA L
LT DBT #BRET 2 FESEEHIES A THD 2 D, Al
N EMTHLEORERH Y, EHTLHHRY A%V A
ZL—hH U UEHRIZIRS T, & 2 TARFE TR,
Decatungstate ([W1003,]") & H,0, & & de /KR & . AHBIR &)
#ll & L C tetraoctylammonium bromide (TOABr) % #H74& OH
F2IEF% N2 X0 | Octane T ORTHy DBREZ T LT,

[ 3282 ] )15 DBT B4 2 (DBT, 4-MeDBT, 4,6-DMeDBT)
% & Te Octane VI & . [W10052]" (10 mM) & Hy0, (2.0 M)%
G Te/KIAHE. 3 XU TOABr (0.40 mmol)% O, ZEPHA H TR

—_
)

BTHILETIToT2,
Octane #H ™ 0 HH i
13 HPLC T, ¥k o
T PEVXBRBEA A 7
R~ T T 4—T
HE LT,

[# & ] Fig. 1 IZ Fig. 1. Time dependence of total sulfur
Octane FHH O #& i 35 concentration in octane phase

P O USRI A7 %2 737, DBT 6 & OF 4-MeDBT D5
B ITHREE 5 AY Octane FH2> BN RANZERE S v, TRHIAERL
W) D IS OFERNEEEBRRFIZ S T 5,

1) K. Yazu et al., Energy Fuels, 15, 1535-1536 (2001). 2)3k ., #&{44t.
TR 65 [EEERE. 1PF-04 (2015).

4,6-DMeDBT
o\
Q
& o

—
>

4-MeDBT—» O
DBT— @ Y

[Total S]/ mM

S N & o ®

@]
o

o

1 2 3 4 5 6 7
Time /h
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XYYV IEEEHEZESLIUVZEX L — MEMFITHRESNE
Ni (I1) A0 T7ILH EREES

(#WRNKBEL) OFR = - FiF & - 5/t LER

Alkane Oxygenation Catalysis of Nickel Complexes

with Oxazoline-based Bidentate and Tridentate Ligands
(Kanagawa Univ.) Takashi IZUMI, Jun NAKAZAWA, Shiro HIKICHI

Abstract: Applicability of a series of oxazoline-based bidentate BOX and meridional tridentate PyBOX ligands as the supporting ligand

of nickel catalysts for the selective alkane hydroxylation with mCPBA has been investigated. The catalytic activities of the nickel

complexes depend on the molecular structures of the ligands.

[#5] TE., Hx2F L — MU F2 AT 5 Ni 5N
mCPBA % WRAbHI & 42 7 LT v AKEEAV ST i b
MERT ZENFREIN T
5o LML ZALE CITfilitiz
W SN CEZF L — MEAT
1% facial Y 3 4 R LN
5 FERCAL T B D, AR
TlE, BRx 2 ABE RBUSIC
IEHENLTWAER A K
U267 5 Ni g5k
bl >V T mCPBA % 1L
K&+ 270 H LRSI
S’ 2 AR LT,

[FERLEEBLR] vx4FH0Y
U B L1~L4 1 Ni(Il)

i (NiX,; X = Br, OAc, BFy)%
Xl 1. AHFZETH = EAL T

VER &85 Z & Tin situ TRAE ISR DV T,
1-AF Ny r7a~dh o227 VEEE LT, BeAs
P4 bl U7z, C-H # &= kL ¥ —(BDE)MEW & D D
SEARIIIZIA IR A S TN D 3 &L & BDE (&S O DSLAR
DI 2 RENL DI LA E A B LT & 2 A,
W DOSEERDEEIT S 2 MR LIE 3 MhER (L) & [FIRREE
N, ETNEVHEL BUSA NI L THEITLTWS Z &R
RSN, EA S W TBNL IS U BErsrE o 3k
L3>L1>L4>L2 Tholz, 2EFL— MIBWT, @8
ITEOBHE R N EEWPhAETH L LIRL2 LV & iPr
ETHHLI THLINEEETh -T2 Db, ZOfil
BRS8N Ni D CHEEIT LTV D 2 E BB T Bz,

1) S. Itoh et al. Dalton Trans. 2007, 1120.

2) M. Palaniandavar et al. Dalton Trans. 2011, 40, 9413.
3) J. Nakazawa, S. Hikichi et al. Chem. Asian J. 2013, 8, 1191.
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Development of immobilized complex catalysts based on bisoxazoline ligands
(Kanagawa Univ.) Kengo SAKAMAKI, Jun NAKAZAWA, Shiro HiKICHI

Abstract: Immobilized copper and nickel complex catalysts were synthesized by click reaction of propargyl-functionalized chiral

bisoxazoline with azidopropyl-functionalized mesopoﬂous silica and subsequently complexations. Catalytic activities of these compounds

were examined by asymmetric cyclopropanation of alkenes with ethyl diazoacetate and selective alkane hydroxylation with mCPBA.

[#2] SBAME 2 B AR E E LI A — R E e ks
IRl T, ) RSB IRAREE & Ll L CR S ICHERI A AIRE T
bHZ b IERBIIHILINL T WD, Fxid.
bis(2-pyridylmethyl)amine B/ = hZ& 27 U v 7 KIKIC
0T REEMAYR—F 22 BHEEKICEE L-EE
b Ni $EARAREES . mCPBA Z IR LAl & L7 v h Kk
Kihic@miEhchbsr ot R L YV, 22 T,
bis(2-pyridylmethyl)amine Bz == h %, xR AHFE
S 31T 2 SR O RALF & L THOWSLI D BEAA
FH YU BOX)L=v MIEWRT HZ LT, ~F®RLIC
1 FH AT RE 7R [E B LSS AR AR N S R FTRE & 70 D & & 2 T,
[F8r] 7 a VX VA G D BOX &7 3 REAESG A
R—=F ALY a7 )y 7 KSMZEVEFE L, Cu BELW
Ni @B A 1EH S8 2% 2 & THEEL Cu 35 K OVNI SE A
AR LTz, £/ W—FRETNVELTHRI TV UAES
A Cu, Ni ERAFXH U g RE AR LT (Fig. 1), Z4LH
DOEERDOPEIENE R . T A7 v ORF L7 T as Al
Jiae TV DIKBRL G L0 MEt Lz,

Fig. 1 Synthesis of heterogeneous and homogeneous catalysts

[#ER] AF L ORF L7 v 7 a /U AURSIZEB W T,
[E AL Cu S8R, H—RET VEER L VIRIEMERDN 6| S
IR 72 SO Z il U722 & s JRR IS 7 VD
M PEELRF LIEEEFESNTND Z & 2R LT,
WIZ, TIT P ARF AR O Pt & L CEE N
BEIRIZ LD mCPBA A kAl & Lics 7 mF ¥ b
JGEFT ST, FOFER, 35°C [ZHBWTH)—% Ni $5K LD
bW AR AR Uiz, Zhuid, U miiRsEm b
(IR S 7= [ EALEEIRIZ 36 1T D )8 O DB A 23
WIRP COX)—REHEDEN L ITR R DT EEZBND,
[&35 k] 1) J. Nakazawa, T. Hori, T. D. P. Stack, S. Hikichi,
Chem. Asian J. 2013, 8, 1191.
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F)RFFH VY ZILAFIVT 2 VBT EEHD NI(NEEARD AR & B b b E 1%

(FFTNKI)OFFE JE - FEARE - EHIEZE - 5IHEE
Synthesis and catalytic oxidation activity of Ni(ll) complexes with tris(oxazolinylmethyl)amine ligand
(Kanagawa Univ.) Jun NAKAZAWA, Ikumi Terao, Sena HORII, Shiro HIKICHI

Abstract: To control product selectivity by the steric effect of catalysts, we prepared Ni(I[) complexes with a bulky toa™ ligand and

evaluated their catalytic oxidation activity with the use of cyclohexanes and mCPBA. The structure of [Ni(toa™**)(OAc)](BPhy) (1) was

revealed by X-ray crystallography. 1 shows catalytic oxidation activity of simple cyclohexanes. Further research on structural

selectivity in the oxidation will report in this presentation.

[# 2] Ni(dD)(tpa)s&ikix, mCPBA ZWR{bLAI LT 2T 70

VLI B W TIEEME 2 RS 2 N EmE SN D & &b,

TEMEFE ISR OB ENTEL S NilmOs ThH EHES
NTW5D, V ARBFE TIEBCAL T DO SEARFEE (2 & 0 BB SR
BIRMEDHIE 2 5~ EEW toa Blhr 72 (NS, R:
& BT 4 AL ONLARBEE K (Me, or Ph)} % F T Ni(IDEE A
BAER L, SRS IS L OWR L fligtys M & 54 L 7=,

[ 5 & #%22] MeOH 12T Ni'(OAc), & toaV L O
NaBPh, 7 & [Ni(toa¥?)(OAc)](BPhy)(1) % & A L .
CH,Cly/n-hexane DE-IEYEHIEIZ LV FEAD A& 2 157,
FEEARERT LV . ARTPOIZE 1 oD T BT — R T
BN L. toa™e BOAE 13 tpa & RIRRICIUEE TF L — REAES
HZENELMNE o], Mitoa® 85ARIT. SRS
BWTHBYEMZ/RT 2 ERMEINTHDE LD, §EK
RS IR WG LR IR, P ZoRRIE, —ED
M(toa®) filBiRICRIT 2 EEAMENM R L /25, WIC 1
OS2 i b M7 VIE CThDH v 7 m At

B IO mCPBA Ba{bAl 2 FHW TR L 7=, 1 1% Ni(tpa)
AR & FARIC m WAL EI RS 3 KOV T L 2 — Vg IR
(cyclohexanol/cyclohexanone)Z 7~ L72, & 512 1 D i
Ltpa 2LV B ET RN, ZHUEA 3 U R EED
OB G| gD 0-0 fEE BRI IE S =729
LEZOND, BUE, BEESHY 7 u~FH o EORE
Ze AN T AR R O SEESARESPE ORI 2 8D TR |
ARERIZTHET 5,

1) T. Nagataki, Y. Tachi, S Itoh, Chem. Commun. 2006, 4016.

2) K. Kawasaki, T. Katsuki, Tetrahedron 1997, 53, 6337.
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BE#ZaNILEAID-R—R)LAFYRUVE FAORILA XYV EARDERL

FRISHEIZ R (9 BLfF DEHREDR
(WKL) OFGHFIE - FTEFH - HBIE - 5IHERD

Ligand substituents effects on formation and reactivity of mononuclear cobalt(lll)-superoxo and

hydoroperoxo complexes

(Kanagawa Univ.) Toshiki NISHIURA, Yosuke CHIBA, Jun NAKAZAWA, Siro HIKICHI

Abstract: Formation rates of a series of mononuclear cobalt(Ill)-superoxo and -hydroperoxo complexes with N5 donor sets from

bidentate and tridatate ligands have been investigated. Estimated rates of the cobalt(Il) complexes with O, and cobalt(IIl)-superoxo

complexes with an H-donating reagent depend on the steric and electronic properties of the substituent groups on the ligands.

(55 ] UaFZE==CId 2 JERLAL 1 LY (= [BAmM"™),Me(X)] ;
X = "Bu, Me, OPr, Ph) & 3 JE& K Af + TpM=® (=
[HB(PZV'***);] ; R =Me, H, Br) 2 A7 % Hkz: Co(IDEE A ik
FTIKRT B AR RS RE A A L, 4L HEESEMIN
RN EERZ Co(IIT)-superoxo $EA[Co™ (02)(L*)(TpM Ry ¥ T
HhoHrZ e, ZLTZD 1M L AABFEAGEOISIZEY
Co(IID)-hydroperoxo % A& [Co™(OOH)(L®)(TpM*®) 2Ry 28 4=
Rt 2 E AL N LT E 72, WARRRE T 1R ROt 2XR
DAERGREE ZHIE U, 2 FERL T DR v 3% Eo@E#sL X &
3L OB T VU VI 4 fLDOEHLEE R OSLAR N OVE

FREFE DS 1R O 2R DA p s RAE 3 R & st L7,

[FBr & E42] R & HICWHE L T X B8R 585K SN T
ZDOEHIN B EZ WAL LT- & Z A, superoxo $EA 151 KON
hydroperoxo #£{& 2%M L 4,12, Co H.LDEEFEAEA B D JE
W JRW2E 2 B2 %5 X= Ph O b O DOARGEE D & b &)
STz, —J7. X % Ph FICHEE LT R OEHILL R 2 MG L

2L A BETWEIFETH 5 BrihA A L-ss kTl 1™
DOAEREE IR T+ 5 i 2™ oAFpGEE T L7z,
Co(INEER D 4y 138 K ONERAL B AL O b B & pf, 1R
KON 2R DA RS 13, X ONEARYERE & R OFE ISR
IR ENTWD Z EEZHLMT LT,

Scheme 1. Co(IDFEIARDEESE 77 F-1E AL

1) VEyE Rk, T3E FE@f, P A, gl SHER B AR b
5 96 [AIFRFFFE 2016 4F 3 A
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BRIy IER -y II(DEARZR W AIRAEIZKEZKNED
KERHE

(FpR)IEREeEE) O b - ik 825 - IR Eh

Visible Light-Induced Hydrogen Production Using Sulfur-Containing Schiff Base Nickel(Il)
Complexes (Graduate School of Science, Kanagawa University) O Satoshi Inoue, Yin-Nan
Yan, Tatsuya Kawamoto

Previously, we reported that square planar Schiff base nickel(I) complexes with N,S donor
atoms exhibit catalytic activity in the photocatalytic hydrogen evolution system containing
[Ir(ppy)2(bpy)]" as a photosensitizer (PS) and triethanolamine as a sacrificial electron donor
(SED). However, the electrochemical measurements showed that the catalytic reduction of
proton occurs at extremely low potential. So, in order to shift positively the potential, N atoms
which can be expected to play a role as proton donor sites were introduced in pendant aromatic
rings. As a result, it gave an unexpected octahedral complex. Herein, we report the photo-
induced hydrogen production using these complexes as catalysts in the system mentioned
above.

Keywords : Photocatalytic Water Reduction; Hydrogen Production; Nickel Complex

NS RFT—HF&2HT 5 FmMUENLD Y v 7HE = 7 (08K,
[Ir(ppy)a(bpy)] & JetEEHAI, "V =% ) —7 2 2B 5k & Lo tkFEL
RIZEBWT, fEEEEZ R EN RSz, LarL, E5EFERIEICKIT 5%
NS DKEAREMNITIEE IR, 20D, LV EEMCRCEEITSESLZ &%
HiyE L7 va hofibhd g N0 SRR E2MESERA~SEAN LT, TOR
B, HT7 ==V BV AT VT R BBEE A LTEERIE, BERO vy 7 IR
E RO FEmMNEAL DR TH S T=DIZx L, 7=V EoRbV Iy ULk sf
THEAIIE, PREFERLRY, B ULV EOEREFETHLR= v 7 VDI ENL
U 7o SBUAL\ T AAAEIE OSSR NS B T,

ARETHE, TND =y 7 VA% EiRORIZET Dl & UCHWZER, SENL
I\ TR D BEAR A DU BN - P A FE R O $EIRIZ R TR ORBEIEEZ R L2 & %
HMCHET 5,
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The conversion reaction of superoxide into molecular oxygen using nickel(III) complex
(Graduate School of Science, Kanagawa Univ.) O Kenta Honma, Yin-Nan Yan, Tatsuya
Kawamoto

Nickel superoxide dismutase (Ni-SOD) is a metalloenzyme with nickel center coordinated by
thiolate groups and catalyzes the disproportionation of superoxide radical anion into oxygen
and hydrogen peroxide through a cycle of the reduced Ni(II) and oxidized Ni(IlI) states. Several
nickel complexes as a model complex of Ni-SOD were synthesized and investigated for SOD
activity. We revealed that a dinuclear nickel(IIl) complex with a square pyramidal N»S;
envirinment, which was prepared by heating a toluene solution of Schiff base nickel(Il)
complex, converts catalytically superoxide radical anion into oxygen. However, the reaction
mechanism in the catalytic reaction has not been elucidated. Herein we report the products
formed during catalytic reaction of dinuclear nickel(IIl) complex with potassium superoxide.
Keywords :  Nickel complex, Nickel superoxide dismutase, Conversion reaction

= v VBB AR EEEZE (NI-SOD) X = » 7 LIS F 4 T S iR 0SB L
U7 Rp R BB 2 AT 2 8RR TH Y . = v 7 VL +2 fi & +3 iR CEg
EIBTZ# Y KT Z EIc L - T, BB T =4 (0, ) ZiEf{L/KkFEH0,) & 701
IREEFE(O0)~ & R T DHEREZ £ > T D D, ZDNi-SOD DE T AEER E L CTHx
OWEBRERK S 4 SOD {EMEIZ DWW TRFT SN T & 7z, HBAFEEO 2 E TOWRIC
X0, =) EEERRER SN TWD, BERIED Y 7 AKOy) ERGSHD Z
& T, ZORICITBERL T =4 (0 ) B TEFE ()~ & LIS S 9 D EEEEN
b5 ENHLNIENT, KETIL., T ORISR 2RI 5 7= DI RS D AR
MINZOWTHHE LR E WIS T2,

M7 == VHD 2,6 MLIZ7 v ERTEHTDHY vy 7= 7F DR E ML
TR CER L. GONZBOAIEHRE Y WAV T A TS5 28k =vr
VD) SR A 1T U &3 2 K FESE IR 2 B L=, Rt s L C= v 7 /L) k%84
K, FEEELTERRIELI Y U7 AKO)ZHWNWTTE b= KU L TIGSH, il
St DAERIN DN THERE T 21T o T2, T ORER, 2 O = v 7 /VADEEIER D Ak
LN L, ABE, b 2 FEOMEA L RS ORRZ E L T\ 5,

- o -
Q'N‘nlu/'\/j/@ 05 0, z’Ni\N ©:;:N.\/NS/\©

e
AN F F
F‘@ Dinuclear Ni(III) complex Mononuclear Ni(I) complexes

1) H.D. Youn, et al., Biochem. J. 1996, 318, 889-896.
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Synthesis. Molecular Structures and Antimicrobial Activities of
Dinuclear Complexes of Gold(l) and Copper(l) with N-Heterocyclic
Carbene Ligand

(Kanagawa Univ. Fac. of Sci.) OSoichiro Morozumi, Misa Hasegawa, Ryosuke Sakamoto,
Noriko Chikaraishi, Kenji Nomiya

Keywords: Dinuclear gold(I) complex; Dinuclear copper(I) complex; N-Heterocyclic
carbine ligand; Antimicrobial activity

N-Heterocyclic carbene (NHC) ligands can form stronger Ag-C bonds in silver (I)
complexes than Ag-P bonds in silver complexes with phosphanes. In our laboratory, dinuclear
silver (D-NHC complex ([Agy(bbmibb)](PFs), (Ag-1) (bbmibb =
bis(bismethylimidazoliumbenzyl)benzene)) was synthesized, their molecular and crystal
structures were determined, and the antimicrobial activities were evaluated by minimum

inhibitory concentration (MIC) in water suspension system.”

Single-crystal X-ray analysis
revealed that Ag-1 was a dinuclear basket-like complexes. Ag-1 was light-stable in the solid
state for more than 1 year and didn’t show ligands exchangeability. Antimicrobial activities of
the Ag-1 showed a wide spectrum of activities. In this work, Au-1 and Cu-1 complexes
corredponding to Ag-1 were synthesized, their molecular and crystal structures were determined,
and antimicrobial activities were evaluated by MIC in water suspension system.

Herein, novel gold(I)-NHC complex ([Au,(bbmibb)](PFs), (Au-1 ; yield 83.0 %) and
copper()-NHC complex ([Cuy(bbmibb)](PFs), (Cu-1 ; yield 70.1 %) were successfully
synthesized by reactions of the in situ-generated silver(I)-NHC complex (Ag-1) with
(CH3),SAu()Cl and Cu(D)I, respectively. Single-crystal X-ray analysis showed that gold(I)
and copper(I)-NHC complexes (Au-1 and Cu-1) were a dinuclear basket-like complexes, the
structures of which were very similar to that of Ag-1. Metal-metal bond length was 2.65 A for
Cu-1, 2.80 A for Au-1, which were longer than or equal to that (2.8 A) for Ag-1. °C NMR in
DMSO-d; showed a single peak at around 183 ppm for Au-1, double doublet peaks at around
183 ppm for Ag-1 and a single peak at around 180 ppm for Cu-1. The antimicrobial activities
of the three complexes (Ag-1, Au-1 and Cu-1), evaluated by MIC in water suspension system,
will be discussed in the Poster sassion.

Ag-1 Au-1 Cu-1
1) R. Sakamoto, S. Morozumi, Y. Yanagawa, M. Toyama, A. Takayama, N. C. Kasuga, K. Nomiya, J.
Inorg. Biochem., 163, 110-117 (2016).
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Synthesis and molecular structure of monomeric B-site tri-titanium(IV)-substituted
Keggin-type polyoxometalate
(Faculty of Science, Kanagawa University) O Yuhsuke Matsuki, Kenji Nomiya

In our laboratory, synthetic chemistry of the tri-Ti' -substituted Wells-Dawson-type
polyoxometalate (TWD POM) is studied. Recently, we found the dimeric TWD POM
bridged by two [Cp*Rh]*" groups and the hexa-calcium-cluster containing TWD trimer. On
the other hand, B-site tri-Ti" -substituted Keggin-type (BTK) POM has not been reported so
far. In this work, we successfully synthesized monomeric BTK POM by a 1 : 3 molar ratio
reaction of B-site tri-lacunary Keggin-type POM and TiCl, in the presence of
tetrabutylammonium bromide in benzonitrile (yield ca. 78 %). BTK was characterized by
X-ray crystallography, CHN elemental analysis, FTIR, TGDTA and *'P NMR. X-ray
crystallography revealed that BTK is a monomeric species of tri-Ti' -substituted Keggin
POM (Fig. 1). BVS calculations suggested that O atoms of Ti-O bonds and Ti-O-Ti bonds in
BTK were protonated. The *'P NMR spectrum of BTK in PhCN showed a main peak at -8.97
ppm. In the solid-state FT-IR spectrum of BTK, the vibration band of Ti-O-Ti bond between
Keggin units was not observed, suggesting that BTK is a monomer.

Keywords : B-site tri-titanium(IV)-substituted species; Keggin-type polyoxometalate;
monomeric structure, X-ray crystallography

YT TITF Z (V) = EH# Wells-Dawson B Y [l (TWD POM) D& b

AR L TRV . 2 B TIE[Cp*RhP TG S - TWD BEL Ca Ak T %
B—% G L2 TWD —BfR&2% 7 U, ™ —J, B-site Ti'Y =&t Keggin B U fig
# (BTK POM) (IR7ZHE SN TRV, KFETIZRALT b T 7FAT =D
A (TBAYFAE T2 = b U LH T Keggin TR U gt B-site = /KIEFE L TiCl, 2 1:3
DOFENVH TG S Z & T, BTK POM HERO A HRIZERE L72(IE ca 78 %),
¥y T4 U= a L X BMEEMAT, CHN 35347, FTIR, TGDTA, *'P NMR T/
o772, X BAEEMAT O R, BTK (X HL EAREE D B-site Ti' —EH#2 Keggin & POM T
Hot- (Fig. 1), £7o. Ti"V BHENALO K Ti-0 fif A & #ILH Ti-O-Ti #54 D O atom
D BVS FHREENZNEIN 0.27~0.32 & 1.13~1.17 L72Y 7u hx—v a3 LT
ZEAURIBE Tz, PhCN F10 *'P NMR T-8.97 ppm IZ A A > B — 27 NI S Tz,
FTIR 75 700 ecm™ U712 Keggin unit 0 Ti-O-Ti A B &4, HEAMEEC
DT ENREINT,
1) Y. Sakai et al., Chem. Eur: J., 2003, 9,
4077. 2) Y. Sakai et al., Inorg. Chem.,
2011, 50, 6575. 3) Y. Matsuki et al.,
Inorg. Chem., 2015, 54, 11105. 4) T.
Hoshino et al.,, The 96th CSJ Annual
Meeting, 2016, Abstr., No. 2PB-024.
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Hydration of alkyne catalyzed by the gold(l) complex with
N-heterocyclic carbene (NHC) ligand in the presence of
polyoxometalate

(' Kanagawa Univ. Faculty of Science, > Tokyo Metropolitan Univ. Urban Environmental
Science) O Yuta Iwasaki,' Yuichi Murata,! Hidekazu Arai,' Takuya Yoshida,® Kenji
Nomiya'

Keywords: Keggin-type polyoxometalate; N-heterocyclic carbene (NHC) ligand; Gold(I)
complex; Hydration of alkyne; Catalyst

Recently, we found the clusterization of monomeric
phosphanegold(I) units [Au(PR;)]" during the course of carboxylate
elimination of a monomeric phosphanegold(I) carboxylate
[Au(RS-pyrrld)(PPh;)] (RS-Hpyrrld = RS-2-pyrrolidone-5-carboxylic = Hila-PWi:0u]-#H:0 (1)
acid) in the presence of the free-acid form of the Keggin POM H;[a-PW,04]:nH,O
(H-POM). This reaction resulted in the formation of a
tetrakis {triphenylphosphanegold(I)} oxonium cation [{Au(PPh;)}4(1s-O)]*" (1) as a
counterion of the POM."” We also found that this complex showed an effective activity for
catalytic hydration of diphenylacetylene. In this reaction, the catalytically active species has
been suggested as the monomeric [Au(L)(PPhs)]" (L = alkyne) species stablilized by Keggin
POM.”

In order to compare with the catalysis by (1), in this work we prepared two
carboxylatogold(I) complexes, [Au(RS-pyrrld)(IPr)] (2) and [Au(RS-pyrrld)(IMes)] (3),
with N-heterocyclic carbene (NHO) ligands such as IPr
(1,3-bis(2,6-diisopropylphenyl)imidazol-2-ylidene) and IMes
(1,3-bis(2,4,6-trimethylphenyl)imidazol-2-ylidene),  respectively,  determined  their
molecular structures, and examined their catalytic activities in the presence of H-POM for
diphenylacetylene hydration. Their reactions proceeded homogeneously in the mixed
solvent of 1,4-dioxane/water (4/1) at 80 C. Complex (2) showed very high activity
(conversion >99 %) within 3 h, whereas complex (3) showed almost no activity for 24 h.
These reactions were significantly affected by the substituents in the NHC ligands. The
raction mechanism will be discussed in the Poster session.

(@] — —\
[Au] cat. N AN
Ph — Ph > Ph ) )
1,4-dioxane : water=4:1  PpL

Diphenylacetylene Deoxybenzoin

IPr ligand IMes ligand

1) K. Nomiya, T. Yoshida, Y. Sakai, A. Nanba and S. Tsuruta, /norg. Chem., 2010, 49, 8247. 2) H. Arai, T. Yoshida, E.
Nagashima, A. Hatayama, S. Horie, S. Matsunaga, K. Nomiya, Organometallics., 2016, 35, 1658.
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Catalytic Reactivity of Tris(oxazolinylmethyl)amine Nickel
Complexes for Alkane Oxidation Reaction with mCPBA Oxidant

(‘Fuculty of Engineering, Kanagawa University)

OlJun Nakazawa,' Ikumi Terao,' Sena Horii,' Shiro Hikichi'

Keywords: Nickel Complex; Oxazoline Ligand; Alkane Oxidation; Acylperoxide; Metal
Complex Catalyst

After the first finding of the efficient reactivity of [Ni(tpa)(OAc)(OH,)](BPhs) complex
catalyst (shown in the figure) for alkane oxidation with mCPBA oxidant reported by prof.
Itoh in 2006, our research group reported that [Ni(Tp)(X)] complexes (shown in the figure)
showed the catalytic reactivity.” In the research of the Ni(Tp) system, we also found
several facts such as the acceleration of the reaction by the introduction of electron donating
group on the Tp ligand and the reactivity change by the co-ligands X of the Ni(Tp)
complexes. In this work, new [Ni'(toa)(X)](BPhs) complexes (1~3) with co-ligands (X =
OAc (1), NO; (2), mCBA+OH, (3)) have been prepared and employed for the alkane
oxidation to investigate the effect of highly o-donating oxazoline donors on the tpa-type
tripodal ligand for the catalytic reactivity as well as the effect of the co-ligand.

Although various catalytic reactivities of metal complexes of toa type ligand for
various reactions have been investigated, there is no report of preparation and
characterization of nickel complexes with the toa ligand. In this work, we prepared and
revealed crystal structures of complexes 1~3. In these complexes, the toa ligand
coordinated by tetra dentate mode as reported for the tpa ligand. For the evaluation of the
catalytic oxidation of alkane substrate with mCPBA oxidant, we utilized cyclohexane as the
simplest 2° substrate. At the termination of the reaction, these new complexes showed
good turnover number (= TON) and alcohol selectivity (cyclohexanol/cyclohexanone) as
the relating Ni tpa complex. In terms of difference of co-ligand, 2 (X= NOs) showed quite
long induction time period (~1 h). The reactions with 1 and 3 were faster than that of the
Ni(tpa) complex with almost no induction period (<5 min). Further details of the
coordination structure and catalytic reactivity of 1~3 will be discussed in the presentation.

Ni" cat.+ mCPBA mCPBA: 0 mCBA: 0
O - ()-oH OH O
RT in DCM/MeCN O-OH gH .
y |
[Ni(tpa)(X)](BPhy) \N\ [Ni(Tp)(X)] \@/ [Ni(toa)(X)](BPhy) (\=N
X = OAc + H,0 Nl X=di-u-OH N-N_ X =0Ac (1) N- .
L/N‘l_x = OAc H_B"Z&\-ﬁrNI—X - NO3 (2) L/N\I
\ \N\QNJ = N9 ] N—N/ =mcea () \r’:l7\
% = mCBA AR~ +H,0 (3) ,0

1) T. Nagataki, Y. Tachi, S Itoh, Chem. Commun. 2006, 4016; S. Hikichi, K. Hanaue, T. Okuda, J.
Nakazawa, Y. Ohzu, C. Kobayashi, M. Akita, Dalton Trans. 2013, 42(10), 3346.
2) K. Kawasaki, T. Katsuki, Tetrahedron 1997, 53, 6337.
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Decomposition of Fluororubber in Subcritical Water

(Faculty of Science, Kanagawa University) ORyo Honma, Hisao Hori
Keywords: Fluorine; Decomposition; Waste; Subcritical Water; Recovery

Fluoropolymers, olefinic polymers in which some or all of the hydrogen atoms are
replaced by fluorine atoms, are used in industrial equipment to impact corrosion resistance
because they show high resistance to temperature, chemicals, ignition, mechanical stresses,
UV irradiation, and weather, owing to their high thermal and chemical stability. Wider use
of fluoropolymers will need the establishment of waste treatment. Fluoropolymers can be
incinerated, but, this technique requires high temperatures to break the strong C—F bonds. In
addition, the released hydrogen fluoride gas can damage the firebrick of an incinerator. Thus,
in most cases, the wastes of fluoropolymers are disposed of in landfills. If the polymers
could be decomposed to F~ions (i.e., undergo mineralization) by means of environmentally
benign techniques, the well-established protocol for treatment of F~ ions could be used,
whereby Ca?"is added to the system to convert it to CaF,. Thus produced CaF, will be
useful as a raw material for hydrofluoric acid. Therefore, the development of such a method
would allow the recycling of fluorine, the global demand for which is increasing. Among
fluoropolymers, terpolymer of vinylidene

fluoride (VDF), hexafluoropropylene (HFP), (a) 800
and tetrafluoroethylene (TFE), that is, Tl | ®F
poly(VDF-co-HFP-co-TFE), is known as a 2 sop | HCO,

. . £ 400 F ®
typical fluororubber. The fluororubber is 3 ol ° ; 0
processable by melt molding (extrusion, < BT H
injection, and blowing) and has not only . e

16
common characters of fluoropolymers Ao Malonic acid
described above, but also has high flexibility 3 “r| ¢ CRH
and specifically high resistance to 2 | vV RHC-CHF,
permeation of oil and other chemicals, and s 4l o * ¢
excellent adhesive ability to other materials. < 2 = .. x

We report herein an effective method for LI H.O. concentration / M
mineralization  of pOIY(VDF_CO_HFP_FO_ Fig. 1. Initial H,O, concentration
TFE) terpolymer to F~ and CO, using dependence of decomposition of
subcritical water in the presence of H,O, or poly(VDF-co-HFP-co-TFE) terpolymer in

idizi i subcritical water at 300 °C: detecte
other oxidizing agents. The formation of beritical detected

: : . s amounts of (a) F~ and CO, and (b) malonic
CaF, in high yields upon addition of a acid, CF3H, and F,HC-CHF,. The reaction

stoichiometric amount of Ca(OH), to the time was 6 h.
reaction system is also reported.

Hori et al., 1) Ind. Eng. Chem. Res. 2014, 53 6934; 2) Ind. Eng. Chem. Res. 2015, 54, 8650.
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Efficient Photochemical Recovery of Rhenium from Aqueous Solutions (Faculty of Science,
Kanagawa University) OHisao Hori, Takafumi Otsu

Rhenium, which is a minor metal in the Earth’s crust, is used as a component of
superalloys for turbine blades for aircraft and so forth. Molybdenum and copper ores are the
mineral sources of rhenium, which is obtained as a by-product of the metallurgical processing
of these ores; the rhenium component is oxidized to volatile Re,O; in the flue dusts and then
collected in aqueous solution in the form of perrhenate ion (ReO,). In addition, during
processing of secondary raw materials, the rhenium content is also transformed into ReO,4” in
aqueous solutions. The recovery of ReO,” from aqueous solutions is difficult because of high
solubility at all pH values. Herein, we report recovery of rhenium from aqueous solutions by
photoinduced-electron transfer from an electron donor to excited-state ReO,". Irradiation of
aqueous ReQ4 in the presence of 2-propanol as the electron donor resulted in formation of a
precipitate consisting of amorphous ReO, and ReO; and formation of acetone by oxidation of
2-propanol. Although an induction period prior to the decrease in the ReO,” concentration
was observed, the induction period could be eliminated by introduction of acetone to the
reaction system, which afforded 95% recovery of rhenium within 6 h of irradiation.

Keywords . Rhenium; Recovery; Photoreaction; Minor metal; Recycle

LT AZNVOHF THERFEREN R D720 L =0 MNIERLR, SiREEOEN -
BaROOBMASESIHRAIN TS, LU AT (FY 75
DIA) DREFET A O L =7 A(VI)EZiE L =7 AfigA 4 (ReOy) & LTK
HHUTHIER L. 7 o = 7 K 2 N | PRGSO A A o AZHASHE | e i % TRl L
KFBIBITLTHZ LI VBESNTWD, L L2 b ReOy OIEIZAETO pH fHElk
THKRIZHETH D728, A CTIEEIEEDMEVY (40~60%), F7-. A 4 ZZHsiE
ROVEEAIH TIXENY U7z ReO,4- 2 B0 & 43 - W 2 TRAMLETH 5,
A F U ZHHBINE D © O BECII A EEN m VIR (NH,SCN) 23325 L,
M CIEEERREOHAPRET 2EOMELH D, Z D=8 ReO,4~ & K HF 0> 6 1
Gy ORI B T & D RGN OF LW TEDOBRRIE N E LN T,

Fex1IAKF D ReO ZOtIEE L, EFHEEHI2O OEFBEIISZE Z LT ReO;
E LTI BEST 2 A% — L2 ME L TERAZIT > TE 7o, AT TITE LG54 &
LT2-7a =zl EHIKGRICH O EOT | b2z - ERE1T -
oo ZOREHR, HEREE T o@mzh#E (<95%) ([ZKHFD L =0 Ay &I T 5 Z &
W LT, SHICZOHBECLVE) 7T E OGRS AIGETH D Z &2 5
M LT=DTHET 5,

1) H. Hori, Y. Yoshimura, T. Otsu, T. Kume, Y. Mitsumori, S. Kutsuna, K. Koike, Sep. Purif. Technol.
2015, 156, 242.
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Analysis of microbe derived from marine sponge Halichondria okadai with fluorescence
(Kanagawa University) OTakahiro Abe, Takayuki Naito, Daisuke Uemura

A large number of microorganisms symbiotically exist in marine sponge, but only a few of
them can be cultured. So the origin of these natural products is very difficult to find. In this
study, we paid attention to the antibody of these natural products and analyzed microorganism
using fluorescence probe

We use anti-okadaic acid antibody for immunostaining of black sponge Halichjondria
akadai, and find some microorganisms, which indicate fluorescence.

Keywords . okadaic acid; Halichondria okadai; Immunostaining;

WEE R IR FZ O 3 BT IER IR IR L, < ORBRMB A A F S B -
EERE SN TE T, Bz aA Y 14 A Halichondria okadai 7> 5 135y & 805
DI T Zlpon~) a2 R B (58 1,110) R ERHEESLTWD L ImEZH L
T2 R TIAEBAEMNFEAE LT D ZERBESNTWS 2 L LEREh oMt
YO RESTHEERIETH Y 3. REMA ) P U BRI RO EL > TW5S, 2
TAWZE TIXFEDORRYOREEZ DS DIZER L, KW A2 HUR &+ 550 Z -
A O DR BRI T,

BRI A D X Ehii e Ll — PR Z W T 5 A Y A A VR D%
FEYLh BT o T, STV SN T T o 7, ZIRFUEKIT FITC i Yo
AN L7 PuiR a2 iz, SRR CRIZ LTz & 2 A SOk E R T IMAEM OF R %
T HZENTET,

okadaic acid

1) Uemura et al. Pure Appl. Chem. 1986, 58, 701
2) Piel etal. Proc. Natl. Acad. Sci. 2004, 101, 16222.
3) Amann, R. I; Ludwig, W.; Schleifer, K. H. Microbiol. Rev., 1995, 59, 143
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SDS-PAGE Analysis of Palytoxin (Kanagawa University) OTakahiro Abe, Takayuki Naito,
Daisuke Uemura

We have isolated and determined structures of high molecular weight natural products such
as palytoxin, which have extremely unique structure and activity, from invertebrate,
cyanobacteria and dinoflagellate.

In this study, we analyzed palytoxin using SDS-PAGE approach in order to construct an
efficient isolation method for these high molecular weight natural products. As a result, we
could confirm the band which seems to be palytoxin.

Keywords . palytoxin; SDS-PAGE; Natural Product;

INETHRAITIA T AT T X 7O ERN SR xR vred v/
T A RPEOERIRFEH 2 B KR & KIS0 Tk CHBE- &R E L T &z,
—H TN R TERORRYOF T HEHEZ ML T 5 Z LITEBERPETH 5,
T, WEINOERREHERRDOLEHEIC L DBMEGRL EERESINTEY,
ORI FIERRD LTS, £ 2 TH AL SDS-PAGE {EICIEH L, AV
T VNT 2 R VHOBENE 2 RIS L U= B KIRFE KI5y Bl 5 1k DML %
AT,

BRI T R LA FIECHEEL 728 %20 % AT SDS-PAGE %17
2o FERIKEBHDON Yy 77— 137V OO VIC Y B W, 2% R
DRI EEE Wz, fER N ROV RERIT 2 Z LT
L7,

Palytoxin

1) Further studies on Palytoxin. Il. structure of palytoxin. D. Uemura, K. Ueda, Y. Hirata, H. Naoki
and T. Ishikawa, Tetrahedron Lett. 1981, 22, 2781.

2) Symbiodinolide, a novel polyol macrolide that activates N-type Ca2+ channel, from the symbiotic
marine dinoflagellate Symbiodinium sp.. M. Kita, N. Ohishi, K. Konishi, M. Kondo, T. Koyama,
M. Kitamura, K. Yamada and D. Uemura, Tetrahedron Lett. 2007, 63, 6241.
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Cyclic peptide library from marine cyanobacteria collected in Ishigaki Island (Faculty of
Science, Kanagawa University*, Life Science Research Center, Gifu University?) OKAWATA,
Yuki!; INUZUKA, Toshiyasu?; WATABE, Taeko ;;UEMURA, Daisuke!

Marine cyanobacteria are known to produce biologically active compounds with
extraordinary structures. To isolate the new bioactive substances and to determine those
structures, we tried to make construction of cyclic peptide library that inhibits B16 melanoma
cell growth from marine cyanobacteria collected in Ishigaki Islands. Two compounds were
successfully isolated. The careful analysis of *H-NMR demonstrated that compound A (0.6 mg)
contained in two valines, alanine, arginine and lysine. We can recognize that compound A is a
highly polar compound because compound A can be detected only by adding triethylamine as
solvent in HPTLC analysis. Meanwhile, we considered that compound B (1.5 mg) is a known
compound called kulomo’opunalide-2 from the result of the detailed spectral analysis.

Keywords : natural products, marine cyanobacteria, B16 melanoma cell

BRI, BRI TF ROEETH DL, £D7
DERBUTATREIC L AR LRSS, R

NI EBNEW A FFALEM A ELET D T LD

. EIEY — MEAOBEZERO—> & L THW

LI TW5D, filZIX, WEES Leptolyngbya sp.

X0 HigE - S E S U7z Yoshinone AViX, 3T3-

L1 AR ORI~ D L ETEME 2 7R 972 &

5, POV — Mg & LTHIRF SN TWD, 20X 9 ICrEsEE kRO Mg
MWEOBRFRIL, BHY — R~ ERDEEMEZMO TWD, £ 2 TRIFZETIL,
MBI AHE S TR L7285 me (5 ) 28 BkE L. B16 v 2 A T ) —<ifilalZ st
2% PEFE I E TR 2 AR R ISR A TE M E B 2 R L . S HI2EN O OBERE L
T2 ZAME LTI F RIAT TV —OEEZRALT, ZO/RR, 2 ED
LAY M1: 0.6 mg & M2: 1.5 mg # Bl L7-, L&Y M1 21T, SRR OHT L o
2ok, Tz, TAX=V, UV UBFET DI ENExLND, £i21k
EWMLIE, HPTLC 3Hr & T 28 MU =F 07 I A RBEEEICNZ 52 & T
ML BHERTE 52 D, MLIZEBHEOILEM THD LB bId, —Ji. (bE
W) M2 1 38R ER 0T & 0 A A HEE L7 A5 3. BEZ T & 5 kulomo’opunalide-2 &
27,

1) T. Inuzuka, K. Yamamoto, A. Iwasaki, O. Ohno. K. Suenaga, Y. Kawazoe, D. Uemura,
Tetrahedron Lett., 2014, 55, 6711-6714.

2) Y. Nakao, Wesley Y. Yoshida, Christina M. Szabo, Bill J. Baker,Paul J. Scheuer,

J. Org. Chem., 1998, 63 (10), 3272—3280

Copyright(c); 2017, The Chemical Society of Japan
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HBEE ') — K Yoshinone A D& RLEFZE

(FRZRER) OF A &L - IUAR K - il Ak - Aok B - /L Bz - AR
Synthetic approach to yoshinone A, an anti-obesity drug lead. (Kanagawa Univ. Dept. of
Chemistry)oWAKATSUKI, Yuto; YAMAMOTO, Keita; IWASAKI, Arihiro; SUENAGA,
Kiyotake; KOYAMA, Tomoyuki; UEMURA, Daisuke
Abstract : Yoshinone A was isolated from the marine cyanobacterium Leptolyngbya sp.,
collected at Ishigaki islands, Okinawa. Yoshinone A was composed of y-pyrone and a linear
side chain. Yoshinone A showed a 50% inhibition of differentiation (EC50) at 420 nM.
However, since only 1.3 mg can be obtained from 600 g of the specimens, there is difficulty
to isolate enough sample for biological assay. Therefore, in the current study we carried out to
achieve total synthesis of yoshinone A in order to supply the sufficient amount of material.
1.# 5 2013 4. A 4E 5 K5 PE O ifE 7 B
Leptlyngbya sp 7>, Yoshinone A 73478 =12 C
HEfE S 7=, Yoshinone A 1y ' ‘/%iﬁ%%f)ﬂ:
BT, ~ U RGBT H ORI 3T3-L1 (2%
L CHEW b PR ETE M 2 7R L Ty % (ECso= 420
nM) LorL., B#E 600925070 1.3mg L

HFoniz 0o TERMIHENNECTHD YV, £ T _
ﬁb‘ﬁ 1. Yoshinone A 0 Kk 2 Bk s O % Yoshinone A
Hfg L7,

25555 Yoshinone A ®

L N - 0] ]
HoEED S BT UL o o o

vy @ s L L L o T S e Y
T R UHARUEE O T oo T - "o

ATV E HRE &

. BECT AR 1 :
FTTICHNL SN TS 2, T2 CHEHOFRT L a— bEME SR L, AL T 4 v A
¥ 212 X % Yoshinone A DEEE B LT,

D—¥LEE A F L & HI%E

[e]
%gk 1./( i‘g} TBS PPh ‘ ‘Witti il
/\ 3 1 lllg reaction DIBAL
{f3% DIBAL &t 41T © o
OTBS OTBS oTBs

W7 LT E R (5) 28
WL7c, 7HAT 4 )

TRAT)V(4) LT NT e
tP@%mem:%” ﬁ/v&rY/ %Y«}Y%r

T TBS =—7 /L (6) oTBS oTBS
~EFEEHEL, BO ’

DIBAL 2 Z1TW T /LT K (7) AR L?io % Z1Z. 4-bromo-2-methylbutene D#4&-Fii
ElEREANSSET Vva— (8) ALz, A L=7/va—L (8) & Mel TAF
MET 2 TA MY (9) AL, BUE, GkL7Z7 U by ErY (3) BLW
A RFT (9) % Grubbs HIEA WAL 7 4 > A XL AKISELT ) &M bEt %217 -
TW5, f&IZ TBAF & W CLARG#ET % Z & T Yoshinone A = &% 3 %,

1) T. Inuzuka ,K. Yamamoto, A. lwasaki , O. Ohno , K. Suenaga , Y. Kawazoe , D. Uemura
Tetrahedron Lett. 2014, 55, 6711-6714

2) Michaél De Paolis,Helena Rosso,Matthias Henrot,Cristina Prandi,Florent d'Herouville,Jacques
Maddaluno Chem. Eur. J. 2010, 16, 11229-11232

Copyright(c); 2017, The Chemical Society of Japan
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HABLBE B SE 43 BIFERRE S D dbA

FEROD MEZRBHILRL (NHC) BRfIFI=&BEBOMEEARD
DFEECAEENS

HLAETAHAEINWESD ) bé:bt U wLo v = DHERIT AL
OWi o —Ef. Bt 55 . N A fov. Bl
(h =) 1)K - )

(EH)

N-EFREE L (NHC) 1E, HVREAITHY . mAT7 7 L0 biRA 4o EiRniES %
T 5 L BTV 5D, RURFSEE TIL NHC - $R(DFES DA EESHA L LT, Ag-C fEA.
Ag-Ag HEAER LAz n HHEFERHZA T 2L ERN TGO B HEK
([Ag:(bbmibb)](PFs),-2CH;CN (§8{& 1)), Ag-C f5A & Ag--Ag HEIERAZHT 5 KR0S
([Agx(bmibb),](PFe), 2CH;CN (8546 2)). Ag--Ag HAAMEM ZF =720 OO K
([Agy(bmimb),](PF), H,O (#&1K 3)). HEZDERDEEAE ([Ag(Pr)Cl] (&K 4)) DAk, HEIEMT.
PTGV 21T - 72, 2 KO BCR COPEEMERBIL, X2 7 V7 4 FHH (E coli, B. subtilis,
S. aureus. P. aeruginosa) | WeRE 2 F8FA (C. albicans. S. cerevisiae) . 77 ¥ 2 FfH (A. brasiliensis .
P. citrinum) Tk D HURETENVEZ B/ NV E ﬁﬂﬁ:/;;%r“ (MIC(ug/mL) (2 &V #Ff L7z, HrpsidEtak
%ﬁ@%*% HZOMDEEER (8K 4) T2 EEEZ RS Rholz, ZEOSDEE (#iE
1-3) (TR CHUE TR O E T - *HE%%L Sz, (8& 1) 1%, 4 ORI T YT 2D
35N 2@@73 BRI U CHIEIER 2R L7y, (88K 2) 13, 4 o7 U7, 1 FEOR
(C. albicans) \Zxt LT, ($&& 3) 1. 3 T T VT (E coli, S. aureus, P.aeruginosa) \Z
* L CORPEEEZ R LT, @& 1-3) oo rEdEriticd s & @& 1,2) 1213, Ag -
Ag HHAEAEM. C-Ag-C fia TIELNIFIHZEMMBFAEL TV, LarL, (84 3) ik, F
HZEMMBFEE L TV o7, £ 2T, NHC $BMEEEROHEEIEICIT, Ag--Ag *EEVEFH

C-Ag-C WA TIESNIFEZEMABIR L TV & & 2 I ZEH OIFET 2 O EHED S
FAt 2T o, £ L THTZIC NHC ASHEML 12 X 2 E8R1EER  ([Ags(hmib)](PFe); (SE4K 5))
DA HEERNT, KOBCR COPEEERBR 21TV, (8 1-3) OfR Lt L7,

ik, )

BN L LTI ATFNA IE LAY R 2T O RATF NN U ERIRESE, ~F (AT
NA BN T LYRB o AF P AFF T LA rRAT =4 ) (Hehmib)(PFels 28K L.2:3 O
FHTIEERE 78 b= N AT TRISSE5 2 LT @tk 5) Z2amk L7 (R 1 79.8 %), §&
1k 5 OREETOR S, (k1,2 }:Hﬁ% Z. Ag--Ag FHE/ER & C-Ag-C Fiaic X 5 FmZer
A LTRY, —BOREE Y & EEAEE)H 725> T T, 0 FNIC 3 DO % & A TS5
ThHoTo, 88K 5 DOKDIECR TOFUETENE uﬁ%ﬁ@%ﬁ'ﬁ\él D77V T 1 FORERE (C. albicans) |
1 FLODOI1 ¥ (A. brasiliensis), 2k U CHUEIEMEZ R LTz, DUAETEMEZ ST 5 & @& 3) OPUEIE
PEL D BIRK BAFTHY . @GBIE 1) OFDIAL BUFCTHLM, ZHORDEEETHSL @EK 2) &
D HIRL BIFClh oz, D FHEEDBE G, Ag--Ag AN & C-Ag-C F5A12 & 5 w2
23 NHC SRDESARIZISIT HPUETRIEIC R X <L QD afREMED R ST,

(3THik)

1) M. Regitz, Angew. Chem. Int. Ed. Engl. 35, 725 (1996).
2) Wifs ERR, WMot TeAv. A R BE O fEE BARBEPIMEES 5 42 [\ ER
K22 Abstr. 2Pp-57 (2015).
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N-EFIRDILAL (NHC) BRI FICLD R EVEZE()
EAODFREELMERENE

T nb K & HLATREINEASD EMbEV EITIF Rhnb v X HLnbWLD Y o D BRI AL
ORANIAR, W8, Bt 55 4. WidRe. 5 a1 Feis
iz 11K - 1)

(HHY)

N-BFRBR T )L (NHC) 1 FFRVREAITH D | RAT 7 o L VA A2 LRONES 2 TF
5 EENTWS, D 2 E TUMFSEE T, NHCHR() #EA OAAEMAL LT Ag-C
o, Ag..Ag MR & Ag..n HE MR 28 5 % 7 5 ZHERS O () pE b
([Agy(bbmibb)](PFs),-2CH;CN (£81A 1)), Ag..Ag HHAERAZ RV B 0RO 841K
([Ago(bmimb),](PFe), H,O (84K 2)). HEZLDOIDEEA ([Ag(IPr)Cl] (&K 3)) DERL. WEMET
PUETEMERBR 21T o T & 72, P KOHCR COMMEEROIIETENZ ., 7T V7 4 FE (E
coli, B. subtilis, S. aureus. P. aeruginosa), WeRE 2 FiH (C. albicans. S. cerevisiae), 71 £ 2 Fi
$8 (A. brasiliensis, P. citrinum) \ZxF L Chg/NVEERIERE (MIC(ug/mL)) 1 L Y 74 L 7= 4E
. BEEOBDEEAE 3 ITHEMNEZ RS2 ooy, SR OSROSE I ISR MBS 7 5
i, Ag...Ag FHAAERZFO8K 11X, N7 7 U7 4 FE, BERk 2 fE, DB 2 Fich
EIEAZRL., Ag.. Ag fHHEEH D2 WEEK 2 13X, X727 U7 3 & (E coli, S. aureus, P.
aeruginosa) \ZDFHHUEIEMEZ R L=, 4B, NHC $RDEEAR (1-3) (ZxHET 5 _a)sEik
([Auy(bbmibb)](PFs), ($81K 4)). HE4ADEEK ([Au(bmimb)|(PFy), (881K 5)). BEEEODEHEAK
([Au(IPr)Cl] (884K 6)) Z &Rk L. o0 T 2 D BUETE T2 1< NHC $R(DESM & b L 7=,

(Fik. A

T b= MU TEROEEER 1 2ERE%, ThE 7 aa P AF LRV T 0 Re0) & RO S
B, DR 4 21572 (IFE @ 83.0 %), FFRICEHRDENEA 2 28 L TeOsik 5 2157
(R 2 19.4 %), DA 6 1T THEYD 2B BT LT-, ZORE., 085K 4 1. Au-C #E
A, Au Au HEAERE Au..n BHEERZA L TEY ., SO 1 &R U B ZHkE
Tholz, FUERMFOHROEA L EOIA TR CHELEZ L5203 LTHLELWWITH D,
SR 5 13, HOEHA 2 LR BERTH o7z, PLENEMERBRORE R, 7 ZH4e(D)
BEIR 4 1%, 4 FEO NN T U T 1 FEOFEERE (S. cerevisiae) \ZxF L CHIEIEMEZ R LTz, NI
BERMSER 1 L TREDEHE 4 T 5 L. 77 AR L TaO#ERR, LV
BAF Rk AR U, Bl A7 FVITZEZ - TUv-, NHC #0851 NHC (DA b BlAT
TR TR SRV TE RSN TH D, KOHGR THIE L728ER 1 L85K 4 DA~
RV DEWT, S FAEET T Tl RS DR W2 B L CTW D REME B 5, BREA(D)
IR 5 137 7 AGYERE (B. subtilis, S. aureus) L FERE 1 FEFE (S. cerevisiae) 1Zxf L CTHIETE
PEA R L7203, BB EEE 6 13R RS eholz, T OEN b4 KB L T\ 25 o
REMER & 5,

(k)

1) M. Regitz, Angew. Chem. Int. Ed. Engl. 35, 725 (1996).

2) MR —RR, SoTsESr, Jiasl o BE R BRI RS 5 42 B AEIRKE Abstr.
2Pp-57 (2015).

3) J. Huang and S. P. Nolan, J. Am. Chem. Soc, 124, 9889 (1999).
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N-ERIZHILARL (NHC) BRI FIZ KBS ERDER
RKRUZEEOEADER. » FEEENETENE

Ol AR—ER-RH/IIRF - Rz - BE- WL+ - HFEfa @R)IKE

[#5] N-EEBE DL (NHC) B 1%, FRAT7 7 X0 b &mA 4 L9806
AL T 5L VnbhTnd, ZLE TYMIEZETIX NHC EZ 71T K D ZRZ8(D)
PE A [Aga(bbmibb)](PFs), (Ag-1) K& T* [Agy(bmimb),](PFe), (Ag-2). HAEZDIRMEEA
[Ag(IPr)Cl] (Ag-3) DAL, W&, PlEEERBRZITo72, P PiEEBRIT
NTTVUT 4 FE, BERE 2 R, VB 2 FRICHT D ER/IMEERLIEREE (MIC(ug/mL) 75_’
KGER TR L7z, BAEZORDEER (Ag-3) 1B HIEENELZ RS Rho ey, =
EORDFHE (Ag-1,2) X, ME-IEHAERE 278 Lz, FFI2, Ag-1 128\ T C-Ag-C #%
B & AgAg HAEEHTIEL I ZEH2S NHC SEDEHADHRTIETEIC R E <5
BLTWDEEZ B, P AR TR, Ag-l ~3 ITxHET 28 0)8EA (Au-1 ~ 3)
AR, RSN L, KRS & BrEIstEO M BE 2 et L7,

[F2BR- 455 -E22) Ag-1,2 27 B F=FUALHTHEEL, 7P AFLALT 4 R
EMEMz 5D LT, Ag-l, 2 I35 L7244 DSER [Auy(bbmibb)](PFs), (Au-1 ; =R
83.0%) & T® [Auy(bmimb),](PFe),, [Au(bmimb)]PFs (Au-2) %Ak L7z, SCHERIZHEW,
H(IPr)Cl & Na[AuCly]-2H,0O %)if“éﬁ“( [Au(IPr)Cl] (Au-3 ; I3 34.6%) % &k
L7mo D) METEMRAT OFE S, Au-l 121, Ag-1 & L < Bl7= C-Au-C

FEA L Au-Au *HEVE%TVE%%?LCEI:@ SRR S T2, Au-2

2% Ag-2 L IAERD R E DA M O BEZ SR IR O —FSE A € Ae
GENTUV, Au3 13, Ag3 ERBEOHEBETH -7, K

Sy HGR T OHUETE nﬁ%ﬁ@ﬁt% Au-l (T 4 FEOANT TV T Ag-1

1 FOBERHC, £72 Au2 1$ 2 O TV T 1 FORER

WXt LU CHURTE M 2 7 u‘:o Au-3 [T Ag-3 & [RIERICHUEATE M - N

BRI oTe, FFREEPFLIL TV AICH D 634
(DEEIAR & A (DEHA THUBETEMEIC ED AL B L7z, NHC42 B SR D
PUETETEIZIX, through space DFHAEAERA N8R VT 5 & Au-1
b, KOBROTEER TS FEEE T TREREELZBETILENH D,
1) R. Sakamoto et al, J. Inorg. Biochem. (2016) in press.
2) Wifg SRR M, 555 [E CSI{bLF T = A X P1-057 (2015).
3) S. Zhu et al, Tetrahedron Lett., 53, 815 - 818 (2012).
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NIV D LRI TARER—HhF A RBAA R
VAV D LBBATFAVEEFLE=FE20V)=
B2 Dawson B7RERIE =S AD SR EIBERE
Hr

OmEFI R - EF Hoh- A& - HFERE (BR)IIKE)

e HWFICE TlL Dawson BN U EEE T 4 U (IV) ZEHIKOZEEH V U EK
(Tetramer) 235 HE AL TN 5, Tetramer Z K335 2 & TF & (V) & &
{& (Monomer) 23551 %, Y Monomer OF % L (IV)E B 1L B\ 3R 1H A BT E
RO NF A MG & ORUSED & < FEBED FF oA e R TE A R
L7282t BB E SN TS, 2 Tetramer ORI XV in situ THE LI
Monomer & CaCl, DG 5 Ca® ALY 7 A X = F4 2 & 120D CO 1 20D Ca™'
AF B/ THHRT ¥ o (IV)=EH#H: Dawson AR U A = EK (Trimer) N {EARS
BTz Y ARFFETIL Z ORUGAFE L < F8 ATTROT . B XIS MAT  FT-IR,
solid state CPMAS *'P NMR. (*'P, "®W) NMR, TG/DTA T*+¥ 77 Z V¥ — 3 L1z,

NaOH agq. CaCl, aq
ﬁ

[{P,W15Ti3(OH);0s0 4 { Ti(OH,)3 }4C1]21' [PZWISTiSOS‘)(OH)S]q-
(Tetramer) (Momomer)

FEERR R ER BRA R L7- Tetramer % /K ICIEME L pH 10.7~11.0 Z#EFF L in
situ C Monomer % #%3& L 72, Monomer : CaCl, : Na,CO3=3:12:2.5 <‘: H X905
M CaClyaq. 35 KTV 0.1 M Na,COs ag. /M, rt.T1 HEFE L7-1%., WIEEIC— BT
& L EHEMAE (Trimer) ZEXL72 (I 51.0 %) . Z OMEEHAKIZEMR L slow
evaporatlon T5 2 & CTHRAFHBCIKE S (Trimer) 24572 (IX3E 27.7 %) . Trimer O

BRI X SR OSSR, SO LA WITHEERIF 13 Ti-O-Ti f5& T & L 7o
SRAL COEOHE T AL, COFA AU R i3-OH 2 & te Ca AN 5 A% —7
F A TR S VTV e, E RS E T TlE Ca-O-W & T =2 R L2 — 8k L
Tz, FTLIR OFEH, Trimer (3 1450 cm™ {13112 CO> DIRE /N K| 680 cm™ {131
IZ Dawson unit B Ti-O-Ti §5& OIESEY /N> R S VRS S X S ERT & oS
L T2, D0 10 "W NMR DO, iﬁﬁﬁ%iﬁ (Cay XIFR) RIS D AE 202
2:2:2:2:2:1 O 8ABME—7 BEM S, WP TH ZEREEZHERF L T\,
1) Y. Sakai et al, Inorg. Chem., 50, 6575-6583 (2011).

2) Y. Matsuki et al, Inorg. Chem., 54, 11105-11113 (2015).
3) BB EGL, MRS, B, 5 96 [FIFRZFLS, 2PB-024, (2015).

[Cag(OH)(COs)(OHy)15
{(P,W5sTi3061)3{Ca(OH,)3}]"
(Trimer)

—724 —



506 [ CSIb7 = A% 2016 & U —— L

Zr IV) Z# 95 R3—hFA>2EH Dawson EIR
ERIEZ LA REEAIE L L-S/KERBIEF TD
MRIL7 IILE—IL K

OMBHE-SEE - NEMA-RAERE-FEER (BR)IKHE)

S UIERE T A O 7z GHERUEE (POM) Z/LA A

A & U 7= S KRG Com L7 L R—/Vt (Scheme 1.)

2TV, Z OIS RETL C& 7o, b POM it

T 7V WK 5 AZ—hFF % LAGED R LT- Keggin

POM X #EME ~>TH o FA4 v F L7 POM

Nag[ {Zr4(H,0)4(u-OH)o(1-O)2} (0-1,4-PW19O037)] - nHO (1) 238 H1F1 - Keggin POM (1) Dawson POM (2)
UVEMEZ R L TWADIZx L, W UkEED zeY W7 5 2 % —HFF % Dawson
POM —KIEFE SO TH Y A vF L7 POM Liyg[{Zry(H0)s(u-OH)o(-0)2 } (PaW16050)s ] *
nH0 () 1T bRV EMEZ R LTz, P Z4UT POM 7 =A L8 OB OE N L 57
HEEZ BILTE T, AWFETIE POM 7ﬁ7k/+fs/\0>iéﬁ'€ﬁ7bx5'\:foa . Tz K
TAZ—=NFF % EH8T % Keggin LY Dawson M POM Zfiftt & U7zm) i /L K—

< /= Y= NS [+ o
IVEOGZEATVY, S 2R L. POM  rovcas
T =AU DR OWTRRRT LT, \© CH,CN/H,0, 24 hr, 1. ‘ % ‘

FEE . AEE . ER Scheme 1. Mukaiyama aldol reaction
A ARRfibigE L UC ZeY TRy T A — Table 1. Results of catalytic reactions

B F 4 v Ak G AH T D  POM Enwy  Catalysts  Conversion (%) TON  anti:syn
[{B1-SiW1,03Zr(H,0)(u-OH)},]'* 3). 1 MeNH»-(3) 67.8 271 86.1:13.9
[{OL-PW110392r(H20)(},L-OH)}2]8' @ kO 2 Et,NH,-(4) 69.7 279  80.8:19.2
[{02-P,W ;06 Zt(H0)u-OH) o' (5) @ 3 MeNHy(5) 68.6 275 86.7:133
Me,NH, Hi<> EuNH, HizHAWCrilhr 4 Li-(4) 3538 143 792:208
IV R—=)URIREA T o T, Ml OGOfER % 5" Li-(5) 23 46  87:13

(Tble 1) (75T KOS VT bl rcn soons e 17 et st 05 o
FREEDIEMER KON antilsyn LS HFU72 MAX TON : Entry 1 ~ 4 =40, Entry 5 =20

(Entry 1 ~ 3), ~7 B2JF1 (P, Si) 3L Keggin —/KIBFES° Dawson H—/KAEFE R &
POM "B AT L CHAMETEIES antilsyn IR EZ 2B LN B B8~ T2, — 7. (@)
KO ) DRI FA % Li HITERS 2 Z & TIEEDIK T3 b7z (Entry 2 ~ 5), [FlER
DA POM@2) Thabiiz, ) ZhboZ Ene POM OAER E WS L0 bl
T2 L AF PTG L QD b s,

1) K. Nomiya et al, Bull. Chem. Soc Jpn, 86, 800 (2013).

—725—



506 [ CSIb7 = A% 2016 & U —— L

RUBIETFE T TO MERIRAILARY (NHC) BifiL
FIZEBENEAREIZ LB T ILTD DK

OFBif— "-#HHAFMN - S¥aX -FHAH - FEER (M) KE - 5E KGR T
IR% %)

e i E TICEHR A T4/ VR B /PPhs REER

& Keggin MR Y B OISO, 2RERRIRE %5

BARRAT7 7o &O)WUEEY FAZ—% T X —HF

7 Vg & g D 2N J L7 )
[{Au(PPh3)}4(11s-0)]3[0-PW1,040]2 (1) DFERLEH 5 2>

NGRS 1! IERGSIRE 80 CIZHIF 5 1,4-3> Schemel. P7 == AT /T L OXRFIRIG
ﬂ‘f\"’j‘/ﬁk/ﬁ: IR O T V2 o ORI BAF 72 Bl TEYE A 7R (Scheme 1),
5, Bill NSRBI VX2 (NHC) AR 12 b 2&Melik 2 V=7 %o
KRPBOEITHONTEY | 7r b VBAE FTICBW TEWVEEZ R T 2 EnHliE S
TW5, Y ARFZETIE, A1)/ /LR ER/NHC R85 [Au(RS-pyrrld)(IPr)] (Hpyrrld = 2-
=l =3 b VS-HIVR R, IPr = 13-EAQ2,6-VA VTR ENLT =) I XY —)L
2-14 VT ) Q) & Keggin BIAR U B free acid A2 W TV 7 ==L T7F L DK
RIS 2TV, R AT 7 AR OfIETEME & g Uiz,

EBr AR - ER RV BREAE T O NHC 4

Table 1. fRBERIGDORER

(DFEER (2) ZHWTZKE (entry 2) TlEAR A R s
7 7’ V%(I)ﬁ%{z’g@ 7 ? X & wﬁ;ﬁ’ﬂjé‘}#@ (1) % Istreaction of substrate

@ 93.7 46.8

IO L X (entry 1) XD EBRITEVEEE 2 s s o
AL (Table D). S 012, UK TROBIEE ) mumeems 0
HEBRMLIE G S I H & REROIEHE e condtion cobst 67 mabi, dnbenyleey s 1S
MZ G (entry 2). ﬁU@W@A%mE% 80 “C, reacton ime : 24 fornty 1,2 for enires 2, 3 and 4
%P — Si, ALICEZT25EIZBEWVWTHIE UEWVIEENR A ST (entry 3,4), ZILH D
e 75%\ NHC 418 % () IFARRT 7 aOMEER XLV b ABLIE M K O 22
FICEN TS L b g, B Y BEO~T 0BT %25 % T b s 25 b 2

fb}hiﬁﬁlo 2 linb, WU BEOBREMIPISIZHE LW E Bbh s,

1) K. Nomiya, T. Yoshida, Y. Sakai, A. Nanba, A. Tsuruta, /norg. Chem. 2010, 49, 8247.

2) T. Yoshida, K. Nomiya, S. Matsunaga, Dalton Trans. 2012, 41, 10085.

3) H. Arai, T. Yoshida, E. Nagashima, A. Hatayama, S. Horie, S. Matsunaga, K. Nomiya,
Organometallics., 2016, 35, 1658.

4) P. Nun, R. S. Ramon, S. Gaillard, S. P. Nolan, J. Organomet. Chem., 2011, 696, 7.
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30% BERIEIKFIKIZKD ciss> QA IToNDT
REMERICDMBEMZEEMEHEZZDILO=D L
(IV)EFR)EBISMIEOHEFHFAOHMR

O— /& sh-/MNgEH -FEREE (BR)IKHE)

[#S] Y= TIXoNETICE 4 o (T, z0"V, HEY)
oA HMA DR ERME A fEEE L2 30% Hy05aq. 1255
FLT 4 DERFACIE TN TE 72, HRIZ, Keggin
— XRERECTY N A v F SNzt TRk FielZr K )
[ {0-PW,030Zr(u-OH)(H,0)},]% (1) (ZEBERGTHE & Z ot iE %
R L TR0, MRS IE SRR O Zr ETHEITL TV EEbRS, V@) i
BwN i, Li #, EoNH, 72 0w 2 —hFH L ofbaé LTH LTS
(1) ® BuN Mg (IS I BT [a-PW 2040]” (NEMERR) 2ERK L, £ 950D
LORHLIR Li IS AT 22 E AT & vbiu T, Y zlva%m
cis-> 7L T EEEE L BIEANZ 30% H05aq. & W o= SABRGIZ
WT (1) DI T Z—TF 7 OFENT KD AR 2 e HETE M DiE & aJ%f\to
[328k - f5F - BR] BIRAKR L7Z (1) @ BuN i, Li i, Et,NH, 2 il v,
HEIZ cis-vr7aF 7T EHG H)0, aq. \(ZXDZRFALRISEIToT2, EE L
FRAUA % ABELOG 2 IS FRRN L C, A2 EME 2R~ (& 1), REOFRMZT
o7 24 hr BOFER, EOB T B — T FF 2 E RO ISIZEB W T b [RFRRE OTEE
NI B, EEDIKR TIZA LR o7, 1) O BwuN 2B AW 2RISR T
AR D DIZEIFN [a-PW204] CRIGVERE) Tid/e < EMEEZ AT 550 species
EHEDbIND, CD:CN H1T BN #H & 30% Hy05 ag. RIS SE T, *'PNMR Zai~
7o -14.4 ppm ([ZHBHND KRS 7 F TR DL F > 7 MW, IEEEE
T % Keggin —BEHIKR “[a-PW,1Zr(H,0),04]>” (2) LEbID, —JF, Li & 30%
H,0, aq. & G SR O ' NMR T
X, in situ Tk R~ A% VFED end-on 3k V&nz‘&?‘/i%zr‘hor)%TON
BONLFE 2 TR T DN A b, (2) DL D 0 hr reaﬁ:on afffrsrzbic:f;:l:n
7% species (AL >T2, (1) @ BwN BuN 0 193.9 437.1
ML L M RREOEEL R LT, HE 0 e e
BwWN ML TAE LD (2) 1 (1) &I DT o e et CHiCK 0w sder
g & bihvs, o MronT T
1) H. Aoto, K. Matsui, Y. Sakai, T. Kuchizi, H. Sekiya, H. Osada, T. Yoshida,

S. Matsunaga, K. Nomiya, J. Mol. Catal. A. Chem., 394, 224 (2014).
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INFOUDL V) BRU (V) #ZE ALY
open-Dawson BRBIED SRRV ZENLERIER
RELT-ER (), HEEp () DEREMEA

O Z[RMF - F LA - #K 5 - FF =@ R (R I K3HE)

[# 5] T & S Fu7zopen- DawsonPOM (K-open-POM) L, B O ETIZ 48 & A
THZENTED, YV ZHETIZ22oDVYEE A L 7-open-DawsonPOM (V*,-POM)
SERRE SN TS, PVITSE TOSEERETIREE & 0 VTR L EIC
FIETEDLZEDNMBN TS, BILBORL D EBA AL 28T DL LT, Al
IR Ty FH & L CHIBRIRVIME RIS TE 5, 72, V-POMIZE 5725
EJREADFIREIR ZEDFAE L TV D 728D | JEK Done-pot & Bl C I IR # 7 B Ffi < J8
AN ISN, BRA T OBERSNCANT IR AN mEons B2 o b,

INETIZ, A OMEEET DV (n=4,4.5,5)%F A L7235 Dopen-Dawson
RIPOM (V*3-POM) DAJK - MEERENT 21T 572, Y AR TILE HIZ, VE-POM &
I R OCU S S/ 5 2 & T, 2200V e b L I3zZn 24 % Bfid gl
Aopen-DawsonPOM (V>*,Cu, V5Zn)DERLIC & AEEh L 7=,

[ 925 ] K-open-POM & NaV>'0; & L < 1% VY'0SO04:3H,0 DEDN S V-POM (n =
4,5)%1537=, FIZ V¥-POM & NaV>'0; DS L 0 V50-POM %2 157-, £7-.
V**-POM & CuClL-2H,0 & L < 1% Zn(0OAc), 2H,0 Z mol He 1:1 TRISSHESH Z &
T V™*HCu, VHhZn 2157,

[ 5 2 5= ] HRE S XS MAT OFE . V™-POM (n =4, 4.5, 5) 13X\ 4 B open-
DawsonH #& DB NI DOV REAINIE TH Y . VOMEIIBVSEHHE X
RS-, £72. V-POMECu™™ % L < 13Zn* O i Tlopen-Dawsont 1 0 B
ORI, 22DV e 1o0Cu* b L IZZn NEASh-#ETH -2, Zh kD,
open-Dawson ™ POM (F4& 1 & 251 L,

K7 T &< Flia ORLITE - o~

B SRIRA A A THRET —> {) —>

U I 2 P Tt

AFHE I % = E MBI AL sy KoperPoM V0 vrrom M
(n=4,45,5) (M =Cu,Zn)

S77,

1) N. Laronze, J. Marrot, G. Hervé, Chem. Commun. 2003, 2360-2361.
2) N. Laronze, J. Marrot, G. Hervé, C. R. Chimie, 9, 2006, 1467-1471.
3) JEERESY, kadkEm, BrEEE], B AR H96RTFES 2PB-027 (2016).
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BN FEARDOBEEFREMIERE L
TILAH ‘/E*’?r:ﬁ’&ﬂ:ﬁﬂﬁi}ﬁ'l‘i
(hZEIIJ0) P R - Bk B THE PERE - O E - alHE sk

2FHOF L— MR IS L D REF S N HEE o
sV B 2 L DR RIEMELRE ORI A 3 7. &
JE L B BEN T LB AFAE T 2 EHIL O RES &
OEFHIRED, 250 MESIRO RS BRTM:O 3XhL
Wbz xR LE. 90 b 2 flighiRiTTs
BIET VI A DR RBCEOGRIT 35T 5 Ml ris
BRRE U CHERE L, & OIRMEIImRBLIFIMED 751 &
—EFH LTz,

FesEiEtE L - 2L k- TV (R
hikichi@kanagawa-u.ac.jp (5] H152ER)

1. # &

WESR 2 PRt & U ChE % I AR b DB
i AR LEER O 5 B, fEEE SR B4R
FLob O TIEEEAIeE-4 %Y (M=0)fEdH 5
WIEAR-A X T VL (M-0-) RS I BR (L TE
HHETHY, ZOREEALE LT Ka~rts Y
(M-OOH) FEMFAET 5 b D L HER STV B 28,
—HEDOEEF Y IR 7 0k 2B T B 1 BT
BN AR fafn /e @0y 0, 2t s kick s
A=~ YL XY (M-O,) FEOAR THSH. & 2 TH
B g O ComFE g ORI A =T 2 <<,
Fex WA LI-A IS — b b7 =4 2
JE 2 L— b EZF[B(ImY™M),Me(X)]” (= L*; X = O'Pr,
"Bu, Me, Ph) &, 1 X %V — L OEERMEIATH D E
T =N P) BB 3 EXL— MEAL T
[HB(PZ ™M)~ (= TpM2R; R = H, Me, Br) ##l4&
b Z LT, 520 azole IZR£F I AL 7Bl A EaFn
72 B A R (I 84 (R ML) (TpM*®)] (M = Fe, Co;
Figure 1) Z %5t - BA%E L, = ORRBEINAEIKEEIC
DOWTRRF L CE 72, VEEIER CEICBET 5 a3
VN, 8k ERIBRICZE OREFRMINED$ 2 < ik &
NTED, ~LgETBWTiTa L MEHROWEE
BREANATOILTW D, Z 2 CTAFIETIE Fe(ID$h
wkﬂb > THEE & R Co(IEE R 1R DligE /)y 1
FHHEREIC RIS R O E BN A RGeS 5 & &
%t,%@@k%ﬁﬁﬁ«@ﬁmﬁ%@ﬁbt

Figure 1. B4 BADEEARMIL)(TpM>R)]

24 P v mED Cph [N} LA

2. £ B
Co(INEEIA 1R IZ[Co " (OAC) TPV LY 1B &
HLHHFICE VAL, Wi X SMEERITIZ L0 5
TAEEZRE LTz, s d D EERAINK 2R gk
BFPEDFMIL UV-vis ICE VW ITo7-. £7= 1™k %
il ERIER IR &+ 5 = F LRV L OFEEREL R
L BEmMIE, GClzkvERL.

3. HERLEER

TR DT U VB AL OEHELR % HIC[EE
L, LX D@L X 225k & 7= — @0 Co(IDB A 11
LRSS T ORI K % 250 o BT O ERGEE D
FAE X ="Bu<Me<OPr<Ph Th-o7=. —JF, X
ZPhIZEHELCR 227 1™ b Bons
f”®$ﬁﬁ§®$ﬂﬁR=&<H<Meﬁ%ok
= CEI & BN T O BHE S T, Co(IDEEA
1XR D4y OB BN O TR RIS &,
BT D X ONARREE L TPV Lo R 0FE T
E’JfF%ET WCRKTHEDTHD EHEER L LYITBW
TIE, AUFEBRDPISARENGAHRAN > TN D T2
X OZIRIER DS & St U CREm A2 b3 5.
T b BIHEIZ Ph ORI N R VRIS
#6(Wr%iﬁﬁﬁbﬁgﬁﬁﬂé@mﬁb
(Figure 2()), sp’ IKFE CTHRURIHEST HT LFL
& (Me, "Bu) (348 LT T 5 X 9 ICELAT %
(Figure 2(b)) . % D#ER, X 28 Ph=° O'Pr DFAITIE
FESERE A HAL & 72 5 56 6 BONLED 73 7o 22 2 A L
TWATOIBEOHEINRS Th D Z & N AERHE
JE FICo7e o T D fRIRTE 5. —JF TpMeR
DOYZ YNNI A OEEIL R OFEFHIFET, &
&L OBIEE IS IX AL U RIES RN E 0D

TOETIRE 5 x=obr Ph

(’EWEK[/ |PhR (b)X Me, "Bu

— B =

N
IZ351F % Col) oS /CW]N\N\
b O R T ) N\(\ \T
fZOFFFIILR= O °2 =B~
Me<H<Br 7T
ﬁ)el; %;)?;3§ Figure 2. E#iFE X OFLm]

HIRFEDS Co(ID)HLa~DEESE 77 1 DOER LRI D L
TORTEEZERLTWAELD LR TX 5.

L™ 2 F &35 1R 2l E A S LT, =
%wm/ﬁ/ﬁ&ﬁ&mﬁm_ﬁﬁéﬁrﬁ%%ﬁ
STz, w#hﬁ%@%%mt N ORI VIZ /N
EESE SN OIS ﬂ:éz‘bfk@, rhenT I a—
wmé&%%k%<i@01mk.itE@%RK
B3 2 T EPE DO FFHIE Me > H>Br Th o 7-.

1) F. Oddon, Y. Chiba, J. Nakazawa, T. Ohta, T. Ogura, S.
Hikichi, Angew. Chem. Int. Ed., 54, 7336 (2015)
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FH ) r— NEERE T R Al o i 3 1k

LLbZ

(Bl k) B Fee -

FA— VIS A VR —TF 2AF X )2V r— MEE
Sz BN T, FA—AENHESLT L a— L
DOEEBBLISZ RIE TR OWTHRF L. F
A= OIERIC L » THEEL S 41T, T4
—IVEEDIERR I IN U Chi 718 « B IRRE - FE &Ik
ERELTHZ L EHLNEL, ETEENERL
Tox T 2 RIAIN T )V 3 — VR R RS D%
PERERD L LT LT,

&F bt - BERIL - FEX VT — N s T —
JUEL

hikichi@kanagawa-u.ac.jp (51H1 HE[)

1. #% &

Foxix, Bt coRibKEEOBERLE
ERT 2L, AT R OBRRTEALREAITH L
AT OB ZED TN D, ZNETIZ, &
TR OLRER & L CHRET 5 T A — VI TES
L7eF & 70— MERFEL, ZHUZ Au ZHEF
L7-fiitclE, R EDF A — LV EEMEICS U T
7V a3 — VBRI LAEEYE S b L, & 521X Au
ETi EoBEIRICE Y T s F RO T
IV CBESREE D ET T A Z L A O MNICLTE T2
Do UL DR E T, AWFE I 2 S
R L, R EOTF A — VEEMHER L7z Au 5P
SRS K O SR A AT M 12 S F 952 B D il
ATz

2. £ B

LR DT A—NIAEMA VY R—F AF & )+
U sr— b Ti-SBA%(x : y) [x = Ti & # H(mol%); x = 0 ~
2, y = SH && A H(mol%); y = 0 ~ 8]i%, Si(OEt),,
Ti(OiPr),, Si(OMe)3(CsHeSH)% %1271 Si, Ti, SH Ji
LT, PIZZARY ~—%8M & Lo AKBEIZ LV
WL, ARLEZEEAOT Y ) — L REIKIZ
NaAuCl,2H,0 D% J —)ViEik & T L, I - vk
W%, NaBHy |2 X 2o % fiid™ 2 & C Au filtst
BTz T A VI CIERM L QU W EIRIZ 4
AR IR 2 G R L, F O%RETCEET 5 Z iz X
0 RFIRGEL & 72 A ity = O) BRI L 7o, Ml
W 1-7 2= x X ) — B EE L USROG
(X VEHME L=, il X NMR, ICP-MS, XRD, N, %
%&EK&%HE Iz, TEM |2 X AR fmiEE o
2%, XPSIZ L 2B IREEDOMRNT X O XAFS 12 L 24
ﬁ%ﬁ%ﬁot.

3. HBREER

LAl TR

[ P SO &b

DB S -

0EbH L5 9

N S R

AWTi-SBAM (0.5 : p)fitfit L CTH 1-7 === )
— VOBEFIRLES BT, y = 8 mol%Dfiiix
TEMERIE L A LIRS 2203 72DIZH L, y=0.5 mol%
DO CIIRE 6 T TON 250 LA EiciEd 5 V.
Z ORI LIEME & iR E OB 2 T 5729
fixDXy 772V ¥— g %17o7. TEMIZ X
D Au ORI TREBRILZEZ A, FTA—NITE
fifi L TR W IR ED Aubi 7135 ~30nm Th o7z
DITHKE L, FA—IVEERHHER(Y = 0.5 ~ 8) LD Au
BL7E80E Som LU &/ S <, S BIZTF A — VR &
DEEINT B2 T, R 2RI3RED L=, XAFS 47
Mr (Fig. D&{T- 72 & 2 A, FA— )V EER IR % H
W CIE Au-S fEE 28I &, Au RiF2% SH
EKEHEERLTWA Z BRI N, IHIC
Au-Au fEE OREELZ BRI L, FA— LV RAEfM&
DD 72 MGy = 0.5 or 1 mol%) Tl Au i 7 A4
— L LT VDK L, FA— /LSRR AN\ i
By = 8 mol%) Tl Au-Au fEA DB S iz < <,
Au-S FEEMEFF SN TND Z ENRIB ENT-

Z D XAFS JIERERIX, XPS 2L D Au DETIR
RE DTS R (Fig. 212 B L Tz, FA— L EE
ﬁfﬁiiﬁ” 720Ny =0.5 mol% DIz T, AuiXFE

EIRIETH DD L, FA— VISR
tﬁ?buﬁ“é WZONITF A AMEH R TV -T2, T78b
L, FA—NVEEMEN SV TIE Au N S &
SRSHRAMEA LT Au 7 T A Z —JEM AN E TR0
DIZxF L, FA—NVIEEMEN Dy = 0.5 mol%
OfRECcIx, BEFEER Au 7 7 2 X —IEMERB
RENTWND Z LRI S LTz,

Fig. 1. Au OEHERERIE.  Fig. 2. XPS Z3#(Au 41).

D FEH, B, S, F
1F07(2015).
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P-24 EAF XYY ) U EENT & T2 EE LSS ORI

(FZS)IIRT) OEBm@EE - TiRIE - 51# R

[EE] 7AF=AVEBRXISAERAIV V) VENFE, 7V v 7 RIGICEY
CKHEETHAT Y REEMT ) h~ERE L, NI @BEEER ét“é & TRE—FR
B R vtk 2 SR L, F7-. SEAEEICET2MAEB DI, B—RE&
EELTRY TV YAREREERALZY V) 2 Ni $EEEZ G LT, ;hf‘o@ﬁ*ﬁi@
BRIEYEM: %2 . mCPBA LI & LIz T v KBRILROGIZ & » TR L 72,
[—U— F] BE sk, © 24XV v, NighiE, TA0 U BAERIG

(2= &t EEEACEE LAY — R AAREIT. WY —RESAARG &
B L CES CERATETH Y | FUSEEAEEOREOHIENIC X H—Rea R
fH L TR A E T RMSBEORBINEE TE B Z 0, BRIARINTW S, Hx
L HBERREE LT Y REEMA Y R—F AT ) HEEICEE AR O SRR
220 v RBICEVEETSHZ T, BEEMSERMELREL TE, £LT,
BT ORMFEEDOENC X - T, HAREICHR S W 2 8EEOBER LUK
MENBRBZZEEALN
Lz, &2 AT, REE

M = Ni(OAC),, Ni(NO3), )

PRAFLERATZH Y

' (BOX) % XFELALF & L Bn—Ns N 5 ____\%
B REEIL AR BAEE N

RSOt s UCTHIA S Ph o L MXa /L

NTOB, LLENLIE (P | o
AR — R T ORI fﬁo o o P

W, REEDIENT - B pr/opargyI-BoxF’“ & \N) W;\:N_M
NEEETH B, FOD. H & /';‘q Ph N Ph
{ZIS#E{ZIS BOX Z@EEL. ~ — i

¥ — ek ia R & U CHIA [ sBat5 | &SBA%

, . SBAL MX, / SBA-L
TBHEZENRRALNTVND
R D EULF OB A Scheme 1. B—%E X R —REBARAREE DG R

L 7= BOX $&{& & E{v itk o :

WRITEERINTWARY, £ 2 CARBFFE T, K%@%ﬁﬁﬁkl@ﬁﬁ_ﬁ%filﬂﬂtﬁ
i OBERE B LT, 7)) v 7 KIGEFALEXF IV ERALFY Y v B e
R DA R ERL T, £, TORBEMEEZH—RET LG L BB LT,

OEMEXTAZ - BPEbLwhA - VEHBLLASD
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[E52] Scheme 1 IZRT & 912, H—FREE MXa/ L B L AR —REEE MX2/ SBA-
L % &8k L72(MX2 = Ni(OAc), NiNOs)), R¥—RfEoEAEARE LT, BE#R I
o TARLEHEBEELHIE L7 SBA-IS BT UV REBHiA VAR—F AV BERAW
Tre TILD DEEED mCPBA ZERLFIE LTz T N R LR e 2 Beat L=,

[RRLEE] AR LEH—REEIT, ESI-MS 27 bAZBWT, MET588
BERICIRBENDINFAF L E—2 %252, M:L=1:10DMEI»5258ETHSD
TLEHER L, £, REY—REEICEBL T, BETFRABHEBICLI Y RD-EBEE
BOEMTFABFESELNI 220, EEEAEIIM:L=1:1O#ENL2R 58K
BDERENTWE LEX T,

vruan~trr
ETNVEEE LT,

ERLEENEFNLD cat. (2 pmol of Ni) 4 P i
! mCPBA (2 mmol) o
Ni ¢ & ik &£ o O CH,Cl, (4 mL) '@4-@4-@

mCPBA % Ee (LAl & 15mmol  35°C, 1h,in Ar

Table 1. mCPBA %#E{bH| & L= 7 n~F ¥ U BLRR

LT vh bR

Szt AIEYEZ R entry cat. product (pmol) TON? A/(K+L)
ZE L7z(Table 1), *t7 A K L

— o ORI 1 Ni(OAc), /L 862 31 43 505 11.6
W TR 2 Ni(NO3)2 /L nd 7 2 9 -
RO B 3 Ni(OAck/SBA-L 1216 119 57 784 6.9
T 4  Ni(NO;)/SBA-L 255 35 8 170 5.9
N P a) TON = {A + 2(K + L)} / [Ni]

Ni(OAc), SEHITTEE

FHRLIEB DD, NiNOsEEKIZRIEM T o 7=(Table 1,entry 1 vs 2), Z4Li%. NOs A
Fv 5 mCPBA A LV ~DEBEBPEZ VIS WEDHELEELZOND, AY—FK
Ni(OAc): 35 L T8 Ni(NOs), $5KIZBI L T, ZTnEnicT 28 —REE L I1IR 0 DZE
73 K, 5 ¥L7-(Table 1, entry 3,4), Ni(OAc) $EEDFE . H—REE LV bRY—RE
EOF BT N a—BIRHETEND OO BETEME TH o 7=(Table 1, entry 1 vs 3) E 7,
Ni(NOs) S5 K DB E . H—RBERAEHETH o DITH L, RY—RERITEEE
5% L7=(Table 1, entry 2 vs 4), Z A5 OFERIT, BUSHEME EITTERL & 5 $EE OB
 ERY—RER L B FREERHD L ERLTND,

(5% 3C#k]
1) J. Nakazawa, T. Hori, T. D. P. Stack, S. Hikichi, Chem. Asian J., 2013, 8, 1191.
2) H. Albuquerque, L. Carneiro, A. P. Carvalho, J. Pires, A. R. Silva, Polyhedron, 2014, 79, 315.
3) J. Nakazawa, T. D. P. Stack, J. Am. Chem. Soc., 2008, 130 (44), 14360.
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Development of immobilized complex catalysts
based on bisoxazoline ligands
Kengo Sakamaki, Jun Nakazawa and Shiro Hikichi
Department of Material and Life Chemzstry, Faculty of Engineering, Kanagawa University

3-27-1, Rokkakubashi, Kanagawa-ku, Yokohama-city, Kanagawa 221-8686, Japan

Abstract Immobilized nickel complex catalysts were synthesized by click reaction of
propargyl-functionalized chiral bisoxazoline with azidopropyl-functionalized mesoporous
silica and subsequént complexations. Nickel complexes with triazole-containing bisoxazoline
ligands were also synthesized as homogeneous analogue. Catalytic activities of these
compounds were examined by selective alkane hydroxylation with mCPBA.

Keywords Immobilized complex catalyst, bisoxazoline, nickel complex, alkane oxidation

Heterogeneous immobilized complex catalysts have various advantages such as high
reusability and stability compared with homogeneous complex catalysts. We have developed
immobilized complex catalysts by anchoring of chelate ligands onto azidopropyl group
functionalized mesoporous silica via click reactions.” A resulting triazolyl group is expected to
work as nitrogen donor ligands. Coordination of the triazolyl group may lead to improve
catalytic activities of the immobilized complex. In this work, with the aim of development of
immobilized complex catalysts those are applicable to asymmetric oxidative transformation,
immobilized nickel complex catalysts based on chiral bisoxazoline ligands were synthesized
via click reactions.

Homogeneous catalysts NiX»/L and heterogeneous catalysts NiX2/SBA-L (X = OAc, NO3)
were synthesized by reaction of the corresponding nickel(II) salt with the homogeneous ligand
L or silica-immobilized ligand SBA-L. The results of catalytic oxidation of cyclohexane with
mCPBA were summarized in Table 1. At room temperature, TON and alcohol selectivity of all
catalysts were lower than those of the previously reported [Ni(TPA)]**. When the reaction
carried at 35°C, our catalysts except Ni(NOs)2/L exhibited the activity. The turn over numbers
as well as alcohol selectivity of the catalysts depended on the kinds of X and the state of the
ligand (homogeneous L or immobilized SBA-L). Especially, catalytic activity was improved by
immobilization of the compléxes. In the NO; complexes, conversion of the homogeneous
catalyst to the immobilized one resulted in the appearance of the alkane oxygenation activity.
In the OAc complexes, the immobilized complex exhibited higher TON and lower alcohol
seléctivity compared to those observed on the homogeneous one. These results suggest that
coordination environments of the nickel centers are different between those of homogeneous
and heterogeneous complexes. A possible explanation is that the coordination of triazolyl group
affects catalytic activities of the immobilized complexes.
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P-29 BT L bR DRSS TIEPELEE &

TVT v ERRIRA AR EETE M

(FRJIIRT) O FIAC - A& BEA - B BB - T3 - P2 5
- 5l SERR

[Eg] —EEOZHRSEXL— MM T» SR L MNIDEEOBES
FEMACEERTE Lz, /90 MEKROBRERMEIIEMN T LiIciB 2 BHREDT
PR L B TR Lo THE SN D Z L FBHLNIC L, 2L MDD F
NP UNCET DR ERRCARAE R I LT & 2 A, Wb SR RTER R & LR
L. FOMEFEEOREFIZa L FMEROBRERIMEOFSIE —F L Tz,

[Z—T—F] 2Lk « 2—~ULF % VK - BRRBITME - BB LAk

[3#E] £ENICEET 2 EESEPLEEER L TO5BABEROPITIE., 7 FIREBR

EBRALE & Ui e BBIL S ORI Z B, mBIRIICAET 5 b D2 FF
FET 3, Z OfEEELOBRRIZIL, Fe(Il)-O2 TR Fe(Ill)-OOH &% O I i F R A3
FETHIHLDEEZLNTVAD, 26 KnH RO FEM 72 R 1 Rt D %0 B,
IO TH DB, YFERETIE, A I ¥ Y= (ImEZEARAEFRETEIT =42 &
¥ L — MEALF LX (= [BIm"™M*):Me(X)]™ : X ="Bu, Me, OPr, Ph) &, ¥ 5 2 — )L (P2)%
EAREHK &5 3 X L— MLF TpM2R (= [HBEPZMR)]- . R = Me, H, BD)# b
72 BB A BTN & B (IDEEAR[MILX)(TpM2R)] (M = Fe, Co) S EER 4y I3 5 Al
RRBEREA L. FOBRKBIED end-on B MAI)-O: ETHHZ &, £FLTZD
M(ID)-O2 & & A RFRF 54K & ORFHIZ & Y MIID)-OOH BAERT 5 Z L 2B 65
L TWALL a0 hEHLER LT BRI, EARWICIIIGT 5 8-BRRE
I bRETHRVEES THD Z enb, AFETIIZORMEEZFIA L, Fedl)
SEARLRI U FHEETHD o

Co(IBfE 1XR DEEFH R &
PEC RIS BRI T O B m%JC}~ S I
PREBIE LT, ECBE Rislig ——>
STEHEERTD PR N7
LEDHBEKTH D

2R IX,R

~ [Co(OANTPMIRR) D RAL  TpMe2R: R =H, Br, Me LX: X = "By, Me, O'Pr, Ph
KRB AT DERRER LAk TpMe2R ;R = H, Br, Me
BRI L. BYCAER Schemel. Hik% Co(IDBA{k MDA LR

e ~DOBEMAEZHERE L7,

OIZLI6 ELX-1ZRL WH & - ih Uhd-bid X573 -2xdb Cwh
- VDEB LAY
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[EBR] 2RI TRROT B Y B & Co(OAc): * 4H20 % i E¥ A ETER L7, 1XR
TR 2RSSR 2 ETHR L, B R X EEEITIC L 0 S TG L RE L,
XRS5 BRBATIME 3XR DEEFHFME OFEIL UV-vis, &KL 7z—#D Co(Il)
SEIR % fRILRTERIR L 95 ethylbenzen OFR(LAREIEMEIX GCIZ X V{T- 7=,

[REEZ]ITPM2RO4 M OBHRER 2 HICEE L LXOBHE X BEL S Co(l)
PEIR 18 L BRR Sy F ORI X 5 3RO BR0IT OAEBGEE DFFiX X = "Bu < Me <
OPr<Ph & 7257z, —FH., X ZPhEIZEEL T TPM2RD R DHELTLERT-RE.
3R D BT OAFGEEDOFFIIER=Br<H<Me & 7o, —#ED Co(INEED L F
EBERUBLEMOBITHERP D IXROEREEDCKFINILEMFLEOBHBRE X D
SARRIREE & Tp BEAVL T EOBHE R OEBTFHBMHICKBE I TS EEZ LN S,
FT2bb, LXICBWCGIBHRE X 232,00 L OBERESEALO BT IRV 22
Z 5 2 %5 Ph 2 OiPr DK TIXERGEE M L35 Dokt LT, B#E X 33 "Bu
ELXMe £DOBE . EBRAA~ERT AERANC L Y BEESWIMEEINERES LT
AREEMETLEbDEEZONS, —F, TpM2RENM T EOBEBE R 1, =N
VN RLEEOSENREEITES 2 Vb DD, 20 NHRLOETFIREBICERERE
52 1MRIZEBIT S Co(IDFL-DOBLEBMNDFFIIZIR=Me<H<Br ThozZ &»
5. ZOBEBTFHIEMN CoDSEEDBBERMMENXRE T ThHD LEL L,

Co(I)8&4A 1PhR & (N 2R % il giER{k & L, BMLAICIZ FIREERZ AV, ETVE
'E % ethylbenzen & U TELARGTEERER 51T o 7=(Table 1), EDFHEKIZBNTH, 7

k > {&(acetophenone) 43 7 /L =2 — /LK(1-phenylethanol) D £ L E % K & < EEl> Tz,
Fio, TR BT & LSk ogs, TIERAT TRIAERRA 4> ThD ROFGHR,
L 2B F L35 IR E D L EFE®ETH o7, £, 1IPWREI L OFRETEME % HhiS
BE. TOFFIE IR OBRBFMEDFH & —FH L TV (R=Br<H<Me),

Table 1. Co(IN)$&{& ARG D ethylbenzen (2% 9 5 BE R EA LAt &M

OH 0
O/\ Co(lI) con"nplexes b umoll + (’D/lK
0, (1 atm), 333K, 24 h
16.3 mmol
Rof Tp¥*®  Bidentate Ligand ~ Complex I;roducts / umo;' TON ®
Me OAc , 2Me 200 971 234
H OAc 28 334 1025 274
Br OAc 2Br 234 968 240
Me L 1 PhMe 185 849 207
H Lt 1PhH 112 479 118
Br L 1Ph-Br 52 374 85

a) TON(fREEIERE) = 4 + K) / @Bl E
[Z%C#k] [1]Y. Chiba, J. Nakazawa, S. Hikichi, ef al., Angew. Chem. Int. Ed. 2015, 54, 7336.
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Oxygen Activation Ability and Alkane Oxidation Catalysis
of Mononuclear Cobalt Complexes :
Toshiki Nishiura, Yuto Hayashi, Hikaru Tanaka, Yosuke Chiba, Jun Nakazawa, Siro Hikichi
Department of Material and Life Chemistry, Faculty of Engeneering, Kanagawa University

3-27-1, Rokkakubashi, Kanagawa-ku, Yokohama, 222-8686

Abstract: O: activation abilities of a series of mononuclear five-coordinated Co(II)
complexes with combination of bidentate and tridatate ligands have been investigated.
Oxygen affinity of the Co(Il) complexes depend on the steric and electronic properties of the
substituent groups on the ligands. Order of catalytic activity of the Co(Il) complexes with the
azole-based ligands was consistent with that of the oxygen affinity.

Keywords: cobalt, superoxo complexes, oxygen affinity, oxygen oxidation catalyst

In biological system, a mononuclear ferrous center of non-heme oxygenases is inferred to
activate Oz through an iron(Ill)-superoxo intermediate. Therefore, chemical properties of the
non-heme iron(IIl)-superoxo complexes have been attracted much attention. Recently, we
have successfully characterized superoxo complexes of iron(Ill) and related cobalt(III)
analogue  with  azole-based  bidentate = and  tridentate  ligands,  namely
hydrotris(3,5-dimethyl-4-R-pyrazolyl)borates Tp™*® (R = Me, H, Br) and
bis(imidazolyl)borates L* ([B(Im"M®);:Me(X)]"; where X = OiPr, Me, nBu, Ph). In this study,
we have focused on the cobalt chemistry because the cobalt(IlI)-superoxo complexes more
stable compared to the iron(IIl) derivative, and that makes possible to analyze various
characteristics more in detail. Oz binding ability of the M(II) center is affected by a
substituent group on the boron center of the.

We had explored substituent effects of the ligands toward Oz affinity of cobalt(Il) centers
of the mixed ligands complex [Co™(LX)(Tp®)] (1*R). Formation rates and thermal stabilities
of the corresponding Oz adduct [Co™(O2)(LX)(TpM2®)] (3%R) were affected by steric
hindrance of X on LX. Also, electronic properties of R on Tp® affected to the oxidation
potentials of the cobalt centers as well as O affinity. Lowering the potential of Co(IVIII) by
the electron-donating methyl substituent accelerated the formation rate of the superoxo
species.

Aerobic ethylbenzene oxidation catalyses of a series of cobalt(Il) complexes with |
(1*™R) and their precursors [Co"(OAc)Tp®)] (2®) were examined. Major product was ketone
(acetophenone) and that suggest the contribution of radical mechanism. The acetato complex
2R exhibited higher activity compared to the corresponding L™ complex 1°™R in each R.
Order of the activity of 1P™R was consistent with that of the Oz affinity.
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WRRILKR L EERAKEZ AW 7 vy RKRY ~—PVDF BLXUOBEEMNE O
BhEoTAE - TR

O AH, mhiEE, EofkEs

(IR - #h)

[IZT®IiT] vor
D B . TS O B - VL A FE o - s & Ll PVDF
FREESE R ST\ DA, S5 CREZEN /) RALER J 1SR T 1)

EN TV, EIRTOREAIIAETH SN, BT R/ T —RNNER
T, AT D HF ALK W IEM BBt 2RE RS 5, 2
DI-DFEFEY DT L A EITEDSL TV STV 5, £72, JBETH
Lt (CaF, OFY)) OFEHRITFRFEEICRE L. AFITHIRH 5.
DX FIHFICEY 2o OB % F £ RSN CHfit

L. HEFRILT D2 HEOBRRERNEEN TS, FxITLEL, AU T b
FZ It uF L U(PTFENZR W CAEENEL . (B% 7T hoiE
BRoVF AL FLVBHMDONAL VX —EIFEHISNTWAEEY 7 v
fbke =1V 5> (PVDF, —(CH,CF,),—. VDF = vinylidene difluoride) (Z->
WTC, 0 H A Z 77 S G KT (~380°C) TGS HH Z & T
F & CO, £ TRAILNMH, ThbbELTEs s, TORISRIC
PVDFH D 7 » FIRFEUIZx L b s EimmE O Ca(OH), Z N+ 5 & |
X BREHTHICHIRET: CaF, MFHALD 2 & 2 Lz Y, ABF%E T,
PVDF % X V&I Torfif - HEEL T 2 72012 H0, Z2 I L 72 SO % &
et Uiz, EOREE, 300 °C &) i KIR O HilE Rk E Wb Z & TF L CO, ETRAIIHFET
XHZEEW LML, EHICZDJHiE% VDF & chlorotrifluoroethylene(CTFE) & % VM I
hexafluoropropylene(HFP) & M 3L E AR T 5 Poly(VDF-co-CTFE) IS & OF Poly(VDF-co-HFP)~ % i L |
BTG A B D THET S 2,

[HFiE]

FOS IR U ~—#K (30mg) & H,0,7k (10 mL, 1.0~6.0 M) ZMHEY 727 % (NEM: 31 mL) (Z
AAU, Ar T ATHER, 250~350 °C T 2~18 IKHIINET 5 Z & TITo 70, Kk, =i E TWAIL,
SIEHTAIa~<w NI T 7 4 —BIXOWT R a~ NI 7E&OHIET, WHEA A7 a~ 75
74 —THHr LT,

[FER & B£]

Fig. 1la {Z PVDF % 300 °C T 6 Kl )is S 78560 F 38 LN CO, DAL ED H0, I R AT % 7~
o COy DARR BT HyO0 JRE D _EFAZ - THFHICHEM LT, —J7. FOERMEIL HO0, IBEN 1.0M

LIV
N

Poly(VDF-co-CTFE)

Poly(VDF-co-HFP)
HFP O v 3% Lk 1

Hydrogen Peroxide Induced Efficient Decomposition of Fluoropolymer PVDF and Related Materials in
Subcritical Water

OHisao HORI, Hirotaka TANAKA, Kengo WATANABE

Faculty of Science, Kanagawa University, Hiratsuka 259-1293, Japan, E-mail: h-hori@kanagawa-u.ac.jp
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R TIE H O IBENE L 2 D1 EA L, 1.0 MELE
TN 2 LW D R A R bz Fl &
W CO, DULFHE (ZNENBULHTD PVDF D7 F
THDHVITREFR T E AL Ul 13, HO0, B
23 3.0 M THiZ 98%IZ 7 L, PVDF 13532 Log 4| Mp
fBL7z, 7o, KFIIIMEDO~Y v BRI S

(Fig. 1b) . FAERR B D Ho0, R FE LT %3 2 R S 7o A7
IE. H0p 2MEIRE (<1LOM) DOFA & mREDLET
XD IROMEN R 25 2 L T TE %, +42bb
H,0, Z WS L2 WA 121X, PVDF 138 U ~—8{ £
D HF DSBS 5 2 & THfET 203, H0, 3 BAF(E
T 5L ZOWBEIZ LD 0P HEINLDDITH L,
H.0, iR E (1.0 M) FET 25 EI2ITAR Y ~—8
Fiz OOH A4 L TR Y ~—8HNulr S s = &
THfRTHEEZ DD,

Fig. 2a (2 H,0, 2 2.0 M T 6 FEBI G S ¥ 728580
FBXIW CO, 0AERBEORERFELZ T, FBIW
CO, 1% 250 °C LA ETHHEICHE4 L, 300 °C TENH D
R IEZ L 84%F5 L N 78%IZ 5 L 72,2.0 M @ H,0,
K% AT 300°C Tl 2 & 2 7o %6 (Fig. 2b) . F
KON CO, DAL EITIER & T L, 12 BRI
TN DIRITZFNEI 95%IB LN 0% E 720 1FIE
SERITHER L LT,

Poly(VDF-co-CTFE)D #5156 3.0 M @ H,0, /K& v
300°C T6 ML EEDZ ETF, CO,BLUCID
INERITZIE4 98 %, 95%, 97%IZEE L, FE EEAIC
AL L T2, & 512 Poly(VDF-co-HFP) DA H 2.0 M D
H0, KEHWTR UG TRIGSEDHZETFBLD
CO, DY L L TEINEI 96%, 92%H3 5 HALT=,

INHDORYw—N FRBIUNCO, FTIFLEA LTS
(2 RSV 5 o C (Poly(VDF-co-CTFE) D A121% CIF
F C) . ALFEEIRED Ca(OH), Z W L 7=t T 72,
A LT AT X BB CaF, Th D |
% ®© ¥ % | PVDF . Poly(VDF-co-CTFE) .
Poly(VDF-co-HFP) D545 CTE AL 7T7%. 58%. 80% T

(a) 1200

— 1000 [

g .

§ s} o @

2 60|

5 ®

g 400?. | ¢ r

< e a O co
200 |- a 2
0] Dal 1 1 1 1

(b) 2

e

3

E

g A 4 A

< A A A A
0 1 1 1 1 1
0 1 2 3 4 5

HZO2 concentration/ M

Fig. 1. H,0, concentration dependence of
PVDF decomposition in subcritical water at
300 °C: detected amounts of (a) F~ and CO,
and (b) malonic acid.

(a) 1000
= 800 | [ ]
2 *F g U
2 ew}p [ HCO, L
S a0l H
o
IS
< 200 |
0 1 1 1 1 1
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Temperature /°C
(b) 1200
- 1000 L
€ sl . o
= 600 |
= e °
400 |
€ [l [l CO,
< 00 |
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Time/h
Fig. 2. (a) Temperature dependence of

PVDF decomposition in subcritical water in
the presence of H,0, (2.0 M; time, 6 h) and
(b) time dependence of PVDF decomposition
in subcritical water in the presence of H,0,
(2.0 M) at 300 °C.

& 7=, Poly(VDF-co-CTFE) DA DULHE NI DL CaCly BEIAET 2720 TH 503, ZUdHik T
9 %2 &TCaFp & - BRETE 7o, GBI CIIH AP OMELERDIZ OV T HHET 2,

[23E 3]

1) H. Hori, T. Sakamoto, K. Ohmura, H. Yoshikawa, T. Seita, T. Fujita, Y. Morizawa, Ind. Eng. Chem. Res.,

2014, 53, 6934-6940.

2) H. Hori, H. Tanaka, K. Watanabe, T. Tsuge, T. Sakamoto, A. Manseri, B. Ameduri, Ind. Eng. Chem. Res.,

2015, 54, 8650-8658.
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Decomposition of Fluororubber in Subcritical Water

Hisao Hori, Hirotaka Takana, Takahiro Tsuge, Ryo Honma
Faculty of Science, Kanagawa University, 2946 Tsuchiya, Hiratsuka 259-1293, Japan

h-hori@kanagawa-u.ac.jp

Decomposition of poly(VDF-co-HFP-co-TFE)(VDF = vinylidene fluoride, HFP =
hexafluoropropylene, TFE = tetrafluoroethylene), a representative terpolymer used as
fluororubber in industry, in subcritical water was investigated. Although the
terpolymer was stable in pure subcritical water under argon at 300 °C, it was
efficiently decomposed to fluoride ions and carbon dioxide by elevating the reaction
temperature up to 350 °C and use of hydrogen peroxide as an oxidant.

1. #8

7 v FAR Y~ — LB i MR o B T M
BaROoOikx REEMNETHH I TW DD,
By REME CHEIEW O 3 FRALER G IE D+ 7 ITHENL S
TV, BETOREAZXATETH DN, &=L
XF—DMERIE T TR, ERT D7 vIb/KFEHT A poly(VDF-co-HFP-co-TFE)(1)
2 ONDEHERFMRLETH D, b O
FEMETRMBRFETT vk A A (FYETHMCTERIE, FIZA ALY U LA A
VERIGEEDLZETT b T A(CaF)IC AW TE, CaF 1T 7 v ER U <=
—ZIFE LT HRTOAK Y7 vy RILEVORBTHLT-O 7 v EFEFROHEER
FIHICEBRCTE 5, A1 ZLAT, 7o FE ARV ~v—0—FThHHARY 7 vk =1Y
7 Y ([CH2CF,]n, PVDR)IZD\WT, BEFE H A Z U L 7= 8 i 5t /K (380 °C)H T Kk
SEHE FRBLIVCO, ETCRABEAMT bbb EBEILTEL L Y, IHICH
RHAADMPDYIZ H0, ZH WD &, K VKR (300 °C)DHEERE K F TH 2RI
ERcx 2 a®mELE P, SRE TR0 = cHEEAKRTH D
Poly(VDF-co-HFP-co-TFE) (VDF = vinylidene fluoride, HFP = hexafluoropropylene,
TFE = tetrafluoroethylene)(1) D SIS IZ D W TG L7c D THE T 5,

2. EE&

B E s As ¥y /5 L 7= 1(30 mg) & #8#/K (10 mL) % 72 1% H,0, K #E (10 mL, 1.0~
6.0 MYZMMEY 77 Z(NEFM: 31 mL)IC AN, T35 ATIHMER%, 250~
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350 °C T 3~18 RIS ¥ D Z & TliroTz, WNIGtk, V7 7 X &2=ERFE TR
HWICWHE L, TAMEI A I e~ N 97 40 —BLXOT A~ 7T 78 &N
Wb, WMaEs A A v rua~ sl 57 0 —THHT LT,

3. REER

11X PVDF X0 & #5yfiEtECTd - 72, PVDF X 3.0 M ® H,0, KA i L C
300°C T 6 Bl S 7HA, FEIOCO, nHiC 98D INEKTHLN TH
EEFERICEELLEZDICHL 2, 1 ZRCEHETRISESEEZEAGD FBIWY
CO, DNHEIFTENEIN 35%, 2% TH Y, H0,REA 6.0 M ETEHIHETYH
THOHOUIERITZN TN 38%, 39% L HF L H N L 22y 7=, PVDF X H,0,
WML NTHISESETH HF BidEgm (N ~—8HIC ZEESNAEMRL T
FFEIRFBIERENBET D) ITESDVWTHML, FEIXUCO, N ENE I 53%F &
VO 3NDOWETHLNTEN, RUENET 1 2KESEEHEAOZR L ORI
0.8%F LT 0.3%TH Y, 300 °C TIX H,0, 1T & sk fiE77 17 T/ <, VDF =
=y FO HF BLBEE IR S MBI EALRBIO RV ER o, £ Z
TIREZ 350°CICE®» TRIGESEZ, Fig.lICFDHAD FEB LU COo, DAL
BO HOp K GFMEAETRT, 113 HO, BN FELARAVWRATLOML, FILE
IX 68%, CO, IUFEIX 16% & 7 b

VDF == h# HF ik 1200

L0 RT A E R RS T, 1000 F e

H,0, # M5 L conbo 8 e o o
WEFEHicmmL, 40 M o I o

H,0, KIEI % 088, FIL 3 eof co

FIE 5%, CO, WUAHIE 94%L 72 < o ° 2

D1 HDT Y BRT & REET T

DEFEEAEBERILLE, £ 200 |- ©

R A R & LT AR e Y O? o
NNFaRZ B OT T T v AT 0 1 2 3 4 5

HZO2 concentration /M

Fig. 1. Effect of initial H,0,

AN, WA IZ~a AR S

nic, . _

B 15 3 570 Ut 2K B AL 1 L S I concentration on the amounts of F~ and
BRI LT S 24T » T 0, 264 CO, formed. The terpolymer 1 was
B AL L R heated in subcritical water with or

without H,0O, at 350 °C for 6 h.

4. References
Hori et.al: 1) Ind. Eng. Chem. Res. 2014, 53 6934-6940; 2) Ind. Eng. Chem. Res. 2015,
54, 8650-8658.
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RARAFILOOF U EOEERF KD ARG EERYDRZHA

RN ARFEZR VB ERRENZERE 2— ORUEX " EHE-E AB'
Decomposition of Cyclic Methylsiloxanes in Subcritical Water and Elucidation of its Reaction Products, by
Natsumi KURIYAMA®, Yuichi HORII?, Hisao HORI* (*Faculty of Science, Kanagawa Univ., “Center for

Environmental Science in Saitama)

1. ZC®IZ

AR AT L ax U LT -(CH3)2Si0— = k3
RARIGER ST AL EW THD, 2T B LMLy
HIIZZE E T KM M DN T2 E &R,
O N—=F T S I AN O RSy
RTAERE DT OFREFELTHWSRTEZ, LL
BRINH—EDAL AT HONTERES B MENERSN,
EREBE OB SLH D=0 27 G JR B9I24T
DILTWD D, ZHO{LA W) O B 5 B HE o fif B <0
AL FFIEDOBIFE DT D35 fR st O A S L BT
D, BRI TIIIR 2 TR R HEZS DIV TNDN,
FEABR B9 oy il ST S BT IR F 12D 72y, Tz 13 LL
7. Octamethylcyclotetrasiloxane ([(CH3)2SiOl4.
D4) ¥ X O Decamethylcyclopentasiloxane
([(CH3)28i0]5, D5)72% 200~300 °C > HE i F K T4y
fRTHZE, ZOEGEOIEE ORI OB R HEILE
PR AT A (02 HLLIE A) IZELTRIL THAZ L EHRE
L7z 2, SENEZNOO KRN Z T HeO ZHIMLTZ
FIGSEAT o712, SHICZNETOHRELE D TERY D
fRIAZRAT-DTHRET 5,
2. EBFIE

H20:2 ZHWERIGIZ AT > L ABLEY 7 7 #
— (NAH% 11 mL) 12 D4(31 umol) b, L < 1% D5 (24~27
umol) & 2.0 M H,0,7k (5.0mL) % A#L. Ar 7 A %
EBAL7-#%%E L, 200~300 CT 0.5~6.0 h MnEL 4
HZETIToTz, RIGHOREEOERIT, RIS %
AF T L, RS AF T IR A FID
Bt ft&E A7 a~ V7T 7ICEATDHZ L TIT
ST, Fle~¥ VUG OKMEF OB A FiEE
ICP RN T, YA BAF L OEEEZA L1
~ b T 74— (HSIOy & L THiH) Tirorz, &
HIZZ OKREPOERDIZET DAL EED 01
KAE Y AL L 721, GCMS JIE A 1T - 72,
KA OIS TIE, Si-CHy FRIZFMeIC/2 s Z &
PHEEESNTND I, 22 T4 U HiHATO KIS
HRIZOWTKXBOERAEA A I~ NI T 7 14—
TH~Tz,

3. MRLBE

20 M HO, KZEFER L TS S| 7285465D D5 B
X D4 DFRAF R O SO R K AEME % Fig. 1A B XY
BIZZENZIRT, WTHOREICB W THEFE

IXD4DHFN DS L0 HREIBDLTWD, ZHEER
DOEEVEN DA OFMENZ & —FT 5, 7.
H,0, Z VT2 3A D8 0,0 Ar DBA L 0 & HH
W LTz, T O/, EEOSMRIL 0, Ar D
LAWK R CHEITT A0l L (R A
DOFEFEIZ L B2 . H0p DA ITEbIS S 4
CTWBZ L EZRIET D, HO, 0,0 Ar T LD
Ab, EENERICHE LKA TO~T Y o
B OKABIZDOWTICP BT 2iTo72L 2 A, K
JIGHTOFEEFICE D r A FIFR D 89~104%I1Z FH
MDA FEPRHEINE, ZOBEIEIIEHZD
A FAL BT~V R RS T AR N R
BWHEDOTHDLZEEEWRT D, 22 TZOKMIC
DNTHTAWA T L DT EIT> THIZR, WTh
DS DHA S HSIOs O W E & 13 5 e Bl 0 £5 8
WCEENDLTZABRFO 3~6%ICHEF, EAEKY
TNV ERphote, o, KIS HIX X8R
B ENTZLOD, T OEITKIGHTORE b o R
FIRAD 1%L T EFEFITHOLTNTHH->7-, GCMS
DFERIZ OV TSRS T 5,

(A) 100
S 80 o
> 200 °C
O 60
g
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c —0—9
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(B)lOO
SN 80
5
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=
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<
% 20
@
0

Time /h
Fig. 1. H,O,-induced decomposition of (A)

D5 and (B) D4 in subcritical water.
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1) D.G. Wang et al., Chemosphere 93, 711. (2013).
2) MRS, AHEAE, HWHE— B AFB.E

24 IR EALEFame (FLIR) . 2B-01 (2015)
3) D. Graiver et al., J. Polym. Environ. 11, 129 (2003).
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Efficient photochemical recovery of perrhenate from
aqueous solutions

Ol AR Kz &R (. #RIKP)

SHisao Hori', Takafumi Otsu' (1. Kanagawa University)

F—TU—FR:LZOL B VFA 7, KRG ETT

Rhenium, Recovery, Recycle, Photoreaction, Reduction

LZo AZBMASEFICERINTWE LT XYL THD, THITIEKERLDEREH RAFDERIEL Z U AV %
BLZULBAFY (ReO,) &L TKFAICHEL, 7YEZTKERNE. BRERCA T HREE BEHmE
FTERL., KREBETTDIEICLVBEINTLS, L LN SR, DIRIFLpHEBTKICBATH D=
O, BiEETIRENEMEN, £/, 17 2 ZERECAEME TIREIX L 7=Re0, ZHIREPAEA 5 08 - BR
THRIRNMBDETHD, CORRIRERZRAVLEREEDLRV, TD/HReO, ZKENLEZHDERD
RICOIRTEEAEORENIEINT W, HeIZKPDReO, ZHEE L. BEFHEAISDEFHBRISZI
ZLTReO, & LTREBROBET 2R F—LZBEL TERET > TE ., AMRTREFHEH L T2-7ON
J=ILERAWV, ISHICRBRICHONMCOHT NV EMATEREZIT >, TOHER. BEFETHOEWER
(795%) ICKADL Z I LRDEEBUIRT D EICHRII Lz, SSHICZDHAERICEY EY TT Y EDDBRBURE T
EETHBZEEHESMILT,

Rhenium, which is a minor metal in the Earth’ s crust, is used as a component of superalloys for turbine
blades for aircraft and so forth. Molybdenum and copper ores are the mineral sources of rhenium, which is
obtained as a by-product of the metallurgical processing of these ores; the rhenium component is oxidized to
volatile Re,O, in the flue dusts and then collected in aqueous solution in the form of perrhenate ion (ReO,).
In addition, during processing of secondary raw materials, the rhenium content is also transformed into ReO,
~in aqueous solutions. The recovery of ReO, from aqueous solutions is difficult because of high solubility at
all pH values. Herein, we report recovery of rhenium from aqueous solutions by photoinduced-electron
transfer from an electron donor to excited-state ReO, . Irradiation of aqueous ReO, in the presence of 2-
propanol as the electron donor resulted in formation of a precipitate consisting of amorphous ReO, and ReO
; and formation of acetone by oxidation of 2-propanol. Although an induction period prior to the decrease in
the ReO, concentration was observed, the induction period could be eliminated by introduction of acetone
to the reaction system, which afforded 95% recovery of rhenium within 6 h of irradiation.
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1. [XC®IC

SR CH T AT AR TE S EZ RO L =0 A IEE CHIRE 2 K70 bW ) R 2 A L CQ0D, T Doz
B ORI PFEER O — e ATMSE R OSSR VMR e L THWGIVTE Y | A TSR OAEEE DR GO
RHRATHD, — T CEOEFRRILLT A XV AT i FREHEEAOER) OFTIIEDTH Y, 2007 H-~2008 HZITAF 7 A
B PR EAEIET D E L oM, L= ML T A 2L OHRTH EIASEREICA DAY (1) 3000~4000 KL kg) | EDJIAIFH
(D THD 2 L DHIELT, RNEEERICH D, Mk, ZOBBITHKENE BV 7T L Och) ORBETAFOREL = A
(VI(Re,0) &t L= 1A 4> (ReO;) & L TKIUTHHEL, 7 E=7 KEURME, IR « AENC L DGR AR I LT
ST A, KBS RO 2 = & CREE S CQUWND, L LR Bl L= AR T pH BB C/KICHE CTh D72, /K
H112 NHReO, & L T4 ~35 g/ 238579 2B, = 7=bfitod L =7 AHEILCX HERE 40~60%I B E 720 b Shi T sl
m$ﬁ%®@W4#ﬁw’ VA 7 vz AR E LT RIERE BERy) AW EETHEDLRY, ZORNESEET 5720

T\ A AL AR S & DM RR SR, AL ST, Los Liess b 2 B 075 Clfi%Ic ReO,
%4 AU AR TR B 0l « KSR D TRDSMINEL T D, Bl ZIEA AL B igH Do BRI T AL 7 VT
=T LEND FEED RN EHFIE VLB 5, F BB OB A TIT AT ReO, 2 BT AKFIZ A TRARD T I ARE A
D72, EERREOBKEAT HHIEGH D, Z D728 ReO, Z/KFIN SIS I OEFRIC, B AR S O BEK AR S TS =
LR [BULTE 28 LWHIEOBIR P EIV T, & 2 CARIE CII LA FET/RF) D RO, &IN5 Z &2 HFF LI
ReO; DHALFHHEENZ AW TIIFI RIS H Z & (R « 249 nm) 13 < bHGILTWZ b OD, b PRIGDRH:
L IR BRNFFEORAEIIRA SN QU o Te, & 2 TET/KHFTO ReO; DFNFFMNN34ns THDH I E#ALMT LT, SHIZ
ReO, ZYiE L, 2-7 1<) —/L (2 PrOH) D& 5 72FBAHEA D OB TRENSUR AL Z L OKICAE 2 ReO; % E TiET LTIk
BOSHET D = & AE R T, ORISR, ReO; ZIHFEBMINTE Y 750 & ORI & AIEe2 2 7E %2 B L= Tl 2619,

2. EEAE
UL KReO, (104 mM) | NaClo, (010 M) | 3BLU2-PrOH (050 M) A &ETerkiaik (10 mL) %, 7 /L= 5B ChR L
7R85 200 W ZKER » &/ AT 220~460 nm DY % Z &S Toln, —ERTEIRL, RONRESWE TV 2 FRH R G
D52 & TR EAMESHEL, KBEA A7 a~ 87T 74— ICP FILGEES LUNGCMS C, T ICP 38tk &
UIXRD THOMT L. TEMIIIE B T2, SOSZAEESEAT-0ICT7 b 232~120mM) ZHINL7-ER b T-o7-, ) 750 %
MAESBT-FISE, 7 R 9.0mM OFEE T T KReO, (104mM) & K,MoO, (104mM) ZAWTITo7, X 1ITABZEC L % ReO,
ORMUFEOME 277,

B 1 AWEC L DKRFNED L= AOENTTE

3. ERHIUBR
%] 2a {Z/KFHHID ReO, I DN HRGRFHRATIE A7k, ReO, IIE1T 10 Wil Tl E A b Lish o 7oy, E OB L,
19 RHRIRITIREBERLLT £ 720572, OFE Y ReOy DIREENNED T2 £ CICRV FHEIIRIIMAE Lz, KO L =17 AJREE b [l
TR E 2 7R Uy 19 KA IR LA T & 7o o7 (M2h) o X120 OFEFIT ReO, DA 5T, A TH L= MU
73 19 FHEI I oK DREFA R ST 2 L BT 5, £72. KTl ReO DTN IS LT T bV Lz (X13) .
19 HEEIR LB L7224 E 100 nm FEED—RRET-DEE ~ 7-3kum OREEERIC, 7E/L 7 7 AIRD ReO, & ReO; DIRAY) ((F(ELL
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10:3) 71 BHERTVZ, ReO, EEEDBNIIEIRESC 2-PrOH 2372V A (3R 1, entry1~2) | & 5H1T13 2-PrOH LIS+ 55404
WA entry 4~9) ITIXALDIVRD T,

(a) 12

S 1 ' (] ReO ~

[S 4

- 8

s

S 6

@©

S

2 4

[y

o 2 1

S k=1.06 mM K

O 0 1 1 1 ._

(b) 25

T 20 e Total Re

> o8

Z

= 15

=]

S

g w o %

T o5

g o

5 o®

O o0 1 1 1 ry
0 5 10 15 20

Irradiation time/ h

2 KFEFFOD@ReO, HEEETS L Ub)HE L =17 LI Y s e
(ReO, #IHERE - 1037 mM, 2-PrOH FHAEEE : 050 M)

£ 1 KPIHFTD ReOy BILUKL = LI ORISSA 7S 2

Entry SRS Catrik ReO, (MM) 3762
FRA73(%0)] % Re JREE
@@L
1 L 2-ProH 10.37 [100] 186
2 HY 7L 10.10[974] 187
3 HY 2-PrOH nd. °[0] 003
4 Ho 1-PrOH 10.37 [100] -d
5 Ho 1-butanol 10.37 [100] -d
6 HY 2-butanol 9.80[94.5] —d
7 Ho glycerin 10.21[98.5] -
8 HY sucrose 10.27 [99.0] —d
9 HY triethanolamine 6.68[644] —d

RG]  19h, ReO, WYL : 1037mM, ° FIHEE : 050M,  °nd: FEREH, O FRRIE

2a LK 3 D LAKFOTE N ARG DIRERE L 2o THD ReOIBFEENAMITRIL L CWB 2 ENDN5, TZThHE
NEOT ¥ MBI RIS EAT T, X4 ITHBAER 1037 MM O ReO VKT L, flix DIEFEOT & b 2 S TS SE
BADIKFO RO FREEDIRFIFIHEIEA T, 78 b ZRM LW EAIC ARSI 10 BTG OFFEHIRIET & b o JRE O
It TD Uiz, 7 M REEE ReOy ORISR IHFFHE L LGS (T M :90mM) | FREHIRIIHE L, 6 RIS
1% ReO TRELIIIRHIRILL T & 72072, 6 RHDEA IR L= AIC DI OE R L ICP 5360 2 0  SISaiDKHD ReO,
WCEEND =1 HJFTHD 9B5%HHE: L LTINS =Z Edbn ol
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10

Concentration / mM

k=0.62mM it

0. 1 1 1
0 5 10 15 20
Irradiation time/ h

3 KAATOT & N RO R A
(ReO, FIHER - 1037 mM, 2-PrOH FHAZEE : 050 M)

12

10, = Initial acetone
- concentration /mM :

2.29

<)
T

4

ReO ~/ mM

Irradiation time/ h

4 TE N oERERIMUESEE 0K ReO DR RA A
(ReO, IS - 10.37 mM. 2-PrOH WIS : 0.50 M)

5 2L =7 AL 7T OERE O TS S BTARAOKFOR L =7 WNEBEE LT U 75 RO IR R A
Y, 6 RO ORR L =7 AREEIYIIIRED 1%F Cieb LI-—FHC, BT 77 VIREIIINRED 2% TH Y . Ky
DVKHRNCERAT LT, 00T ot Lic & 2 A, RIGRTIOKFD ReONAZEEND L =177 NFTHD 9B% N EIZEHENDL—TF
T, TV 7T VBRI SEEE L 105% Tih o7, T, ZOIRETKPD L= AZBERINCITIRIN CE 5 Z L0%h
Dot BYE, L=U ALY 7T U OMARICE L UX pH 2L S W72 R EI T Q0D Fo, VU X VT AT U OHST
WREAWZSUSHIToCRY . sHll RN RS T2,

12

Total Mo
—\o\o

10

Total Re

Concentration /mM

Irrdiation time/ h
5 KPDRL =7 ABLUME U 77 RO R R
(ReO, W 104 MM, MoOZ #IHIILEE 104 mM., 1] pH 6.3)
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HASRFS 20165 IIFRE A= (5 159H), 2016.9.21-23, KA

TiOF/ B v FEERIET A F~OPLPb A&k FMEOBNGHE |
L HEL RS B OBFROL R AL SRR I~ D B

| Om:#& SR, B 5, s &L O 26k, &1 G Kk )5, =0 s, A X
| (P2 Mﬁ%l FRZNIRZETERIERT, BT 2ER)

[F5] MEBHEMEEE 2 5 0A ST RO mEE L 2L S 5 2 & TEFIREBOSIE - KL%
DOFEZE « RUSERIUWER Ee OBiA e REt 21T 5 2 E N T, @RISR G 2 28T 2 filiist & L
THE2ETHD. L, SEETHW L2 BB L Cii ZivE TPt ZHo B —&JE 2 W76l
FhETH Y, BEROIIEFIDV 2. Fox 70— TlE, BREVEM B & U CEn -t a2
UK Pt-Pb AR 73 AL SOS OB RLIC b AR THDL L 2HEL T2 . REETIE
i T Sy & BRAL SOG S DN 22 REIBNZ A0 Bl L C WD B LT LR Ti0,F / 1w R (Ti0,~rod)? 2 Yefllit & L,
i < OO Pt—Pb L F-HHEFHEIZ KV Pt-Pb/Ti0,rod Z B (a) (b)

RO T TONEE OSCER L  RIETEZHE T2 2 &
2 &0, GO R S5 i OEWR A a1k
(2 & 2 I S~ DFEEIZ OV TR 21T o 7.
[F2Bx 1] LF A Ti0,rod IZEEHR 21296V, KEG
%75 (180°C—6h) I L 0 &k L7z, Pt-Pb A 4:Bhfiltx
FATtEE~A 7 aEREHIC L DR Y A —EIC LD Pt
& PbEE éméﬁéz&wA%k,ﬁUﬁ~w%@ﬁ@
1 BEREA R L0 ARk Lic. eI M E848 5 (4 >350nm)
SIS KD BERE D Sl o3 iR RO OV TR L7z,
(R3] Pt YeHTH+R U A — B2 K % Pt-Pb A4 kD 2 Bt
A RUIC X0 AR L7z Pt-Pb/Ti0,—rod 1, mIT Kt TdH 5 Ti0,
= RO {110} 2 Pt-Pb A-@Mohi 128 @AY ST
7= (Fig. 1b). —7, 1 BEEROLGAIL, vy RO NS
ERBZR < T v X LT Pt-Pb AAMRL T MHEF S LTV .
Fig. 2 \ZEAOERRST T X 2 WERE D SGER (53 g BOGTE MRS e 2
ﬁﬁ‘z&wA 31 B A Rk & i L CE LS miEEThH -
2. ZIURETKSH TH D {110} E _EIC Pt-Pb A4 % EIRAY
(CHFF LB L E 2 b s . BIRERIC LV BRE OB IS X Db EF OEE R W L

*ﬁﬁ#A#m%éﬂ ERRICBACBIS D EIT L2 b D EBEZBIND.
(1) T. Guniji, et al., Appl.Catal. B Environ., 181, 475 (2016), (2) E. Bae, N. Murakami and T. Ohno, J.Mol. Catal, 300, 72 (2009)

Fig.1 TiO2 7/ v v ROk HE (@), 2 BRE& ik
\2L % Pt-Pb/F 7 v v R(b)

Fig.2 Pt-Pb/TiO2 7/ v v R OEEE L5y
filt IS (851 A >350nm)
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Fo7EIEMBERS, 2016.11.29., HEA v &
2104

Li41F > F e ABRBHERDI-HD
NEZREFBEEZAVN:L F—TRIEDOEREIE

OfAR K, HEha !, EAEE', BE&RE, BESM, &7 EE"
(FRZRIR: !, AR R LA AT 2)
Acceleration of Li-ion Pre-Doping Reaction with Porous Cu Current Collectors
for Preparation of Anode Electrodes of Li-ion Capacitor
Futoshi Matsumoto®, Yuuki Inami*, Yasumasa Mochizuki', Takao Gunji*, Toyokazu Tanabe!, Shingo Kaneko?
(Kanagawa Univ.," Research Institute for Engineering of Kanagawa Univ.?)

1LEM VFULALArFv 0% (LIC) [ZIXEEIbDT=d 7 Z 7 74 MNMeEOAKRA~D Li'A 4D
V=T NBUETHLIN, 2O R—TICBWTIEELEEEREZHWZERE T L F—7ERHW T

Wb, INETOREICLD L EZAEEER EOMILORI Fum O L DIZB W T R—7REfAEL |

il

LN Lum LU FIC72 5 & R—=TBMA R 2D 2 ENRHEN TS, D Fiz R & BB E1ED B,

T T B T TERREINTWA N, EiRO#H
IZHD LD MRS ym 2 AT AEBEBEEES Z L3S
o OBEFOEM CIXEE LY, £ 2 TR T, L—F—%
FAWTHIFLZ A28 T 72k 2e & CUEBHE A ER L, 4%
um 2> S Eum OMALREZHET L L4 TLIA A 0T L R—T7
OGP Z i L, 2 6 0 RZEEEBBEOAIMEICHOWTHE
W e 2T > i R A WS 5,

2.8 AWMFTIE LIC ICBITAEE TS L F—7 O A
WAt L7e o REXEEBNmEIZIS T 774 BT LE

MEE NS —F—THATHEE L-bO2AME L, Z0A  Fig. 1 RZESEEROEE SEM 4. () FAE
War L —2 —%2 N L TR F U AZtiSE- Wit 1%, FEFLE 20 um, (b) BIHE 1%, FRFLE
NT L R=T BT ol BMEShEABOE/L—4%  SHM

ML THEHESMLTWD YT 774 Mm%z 1 K H OB,

ZO®%ADEME 2 KB E Lz, —EDT L F—7H#EIC,

B A R L, BESLIRO B S 2 WL ERBR O KER &I
ko T E DEME CTF L R—7EN D% 50 L=,

S HERELER Fig LICAZEEEBKROEE SEM g4 1~T, L
—P—=TETFIZIIIAONAL . ARk, 77— —ROE
KELTWDZ ERbhoTz, SEMBIERERI D, RZEXHEE
RO OFEL X OFLREZFM L, Fig. 2137 L F—7&Sn/=7
77 7 A NEFE Cu 722 S EEREMGHFLE 20 pm)D F—7"D
EAEWEFHIT 27292, FEIh-EMmD 4,5, 8, 9K HDE
MRz W CESALFEAZ LIt Ao ol (hERER) 2175 2
LIk T, HBEWICBIT B LitA A F—F B2 50 L7k 5%
Th b, BRI R—=7TThbNTWAEBEITIE 372 mAhg ! DfiE
Kz ord, BOERRNEWIGEEIAE 4%), 10 e ToOEMmE
IZFERIZ R—=7 DM Th T D0, O 25 1.0%D%4E. 1
HOBMIZIZZEIC =TSN TV AN, EROKEEERDIC
Mo T R—=FEBIMNNEL o TWD, BIORNKE REHITIL,
R—7"ORFNEL 72 503, BIBOMAENMEL 225720, EEE
OEFERICIZEE B L, 2T, AL 1% T LA A R—7
WEZR LS 572012, EEBE EOALROETFEEZ R L2
(Fig. 3), ILBEZ/NEZLTHIZHES T, R—=7"T& D EBMOKEIN
W42 Z ERBIEINTEY, MALREN 5 um DRE SIZHBWN
T, 60 FRFFLANIZ 10 e ERfE 3 X TIZB W THEBIC F—7 &
D& EMER LT,

% 3Cik ¢ (1) T. Utsunomiya, et al., JP Patent, P2011-210995.
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BMTHICEDCERYATILS A FREBEDIER & ZORELIRFE

CHZNIRT, 20 IR T, S RpeT) OXBTE Y, &7 EE2 Bha ek’
KIKEE 2 mBEf Y, Ak k!
F—O— K [BVELH, BHETL, 7Lr¥o 7]

1. #&

AWFIETIE, EiR7e C KR THEREZ /R BiTe ROEVEMEHIEB L, TDO T — Mk
RO - IR X DERUCED fLA TV D, FEEEEE, @0 TR E~EMR Ag Do BEI L
TEBMEMCLY BiTe RO X 2R L, P« N RURE L iEEEOBMRZ eI Lz, Ll
RS, IKEES, miE, RESEE VL SMERH Y, PN #2852 HE LZBICER L ~Lo
HOER/DIIZES R o7, Foxld, ERRORMEOIRK DT ) OEHEREIZHE 5D ZERED
B SR AR IE O TR RIS H D E I L, BVEMEIOERGIEICHOERZHTH a5
ZTz. SRR, o XIS THE L EROTHE & ORRLETEM OEWERIH L BRI X -
TEEMEZERIT D Z Licky, piEEMESROSEEZHE L.

2. REAE

BiTe ZA B OVERLCIL Bi JB, Te I 2 VAR S 7= MSEE R MER EARIR) 2 VY, SbTe ZbT B /ERY
WX B RO VI ShIRZ TN L= AR & vz, BiTe A EHE, BUIGALEEZ Jiti L 7= Ni 5%
10°C 1ZfRFF L7 EERIB~ A FRNIR L, o =Rmbriti® % Nifh 2 L inf SE7-1%, sIRESUA
1T 400°C, 2 BEMBVLELS 5 = L T 7=, SbTe ZbTEHZ, RBRIC Sh EHILAR 2 WV TIERLL
7o, AERR IO O, FEHE, #HiE XRD, SEM - EDXIZ L Wfigdr L=, $£7-, H
—EBVOMREIL, IEOW R T 50°C OIREZELFE- 72 & & OIELEZ b OITEGTED S FHE L,
FERIC, TERL7ZH BV 2R EICES LS T Y 2 — iz oW T HEHE L 7=,

3 RBKLUEBR

Table 1 ([ZEBHTHIC L VA DTz 2 30ER, K OWEE
FEOEEREBMLVEONFE 2 REROMREE RT.
EHHTHIC L 05572 BiTe ZiHI%, P ALY T Dl
WHER LTINS, EEEORRETII N M ThHho72. &

Wil BiTe RIEDOHIE XRD OfEHIL, V77 L AD

BiyTes D/3% — 2 LIXAE L7222 &5, [F BiTe R

L P BICHERI R E R L T\ D E R 6. —

5, WIUZOWIBAE 2B N R o, EfTH BiTe
RIEOHRPU L EBHHT I LE~SHHEWITIRLS 7e o 70, &

UL, Fig. 1 @ SEM &6 3Frs s X 95 ICEMTEICH
NFEIRR AR T D 0, THINI EREEETH D
TENRBLIEOEBRIND. £, BEHRTHIIZE

JLER - fii 3 &, RO BEC IR BRI K 2 RIBEDS B S 7e < /s

ST E MG, BN B B BN TH D &
binotz. —J7, SbTe BRIV TIE N HMEREZ R L,
RHEPUETH 5 2 LD MERB S iz, ARk EDX HIlE #E
EBIEFE LW Sh RN RBIILTEY, ShhA F~D

KIEF D Te EHD, FERANT N BRI ZIRTZ L1570 -
TeElEbins. P NAGUES L BTSN DY 2 —
NLOFHETIE, BE—t 1% ERIAZFERENED NN, &

IR ERITER 72 MERE D R IE SRR S VT RS 2 —E &

L, IREFEPHBNZEMEZFm L7 & 2 A, 0-50°C &ipHC

LE LT E R T Z 2R Lz, [RNREESPH CRERCE V% 4 B2 5 & (Table 2), FEkry7eiE
DL FTIEITHF ORMITH S DD, (FED 2 ORI ~NEE oW HER S -, DL
EXY, AFEIBEME Y — FOERICESTH D Lotz

OMiasashi Yazaki, Shingo Kaneko, Takao Gunji, Takeo Ohsaka, Toyokazu Tanabe, Futoshi Matsumoto
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ZETFEER/INILADDEFRZZRATHER L= Ni/lCu 8 & T Ni/Ni-P
ZEIROMEEE - MEEEDIREKREFNE

CHZNIRT, 2HZ8)IIRTHE) ORFEIERE", IR, JHkEN, &TFEIE?2
HEEFR Y, Rk KT
F—O—F [ZRED- X, MEENE, /8 8EE]

1. 5 RoltBEE2REICERGDY2ZEIEIT, ZEEEMENRT 5680 BEECG e E
TERE T DIEEREMEIC AN TR @OWEEZ AT 25 Z LB < HE SN TV D, FrICERD > &
HWTE A FR 5 55, FIZIXEER SV AZHWT, EEfEE =2 hr—1352
ETCEHERVICEREITHSED N TEHZ 200, ZREECERICZH I TEY, 20Kk
ROV INT-ZREEICB N TS BB ST D EN IR E 2R 9 2 & DNl
SNTWD, ZNFETHELDOWFIET L—7Tlx, 20-100nm DIEZXZHTHNIBLPCuH—E%
RHIZFEE T 2 2 BRIV T NI B KO Cu BB OIREA /NS < 72 212 LTS o Tt EERERRE
DRELAETLHZEE2HELTND, AFZETIE, ZHE TORER VA & @& VA% AL
HACHINT % Z L2 X > TS5 20-100 nm DJE S 2 F 925 Ni B & Cu BN ZZ AICHEE S
N5 ZEEMEE TR Ni 2T S8 27V 20K EZHWT, £0 Ni BHICTER S H 2 36)E
HIEEICEH L. £ ORGSO JE ] & MEEREM: DO BIRIZ OV TIRET 21T > 72,

2. EERAZE HAIITEEBRFESIENRE LV, BB E LT TR, BTG, EREZIT-
7. ZREEOERIE, NiJROMIZ Culie PIRZZ TR E PIROAZ GO 2 %« HW, EHE
W SIVAZEINT 52 ko> TTo 7. K731

ADFITIT 10 BRIO 8 > TR IR Z - 72, £

JEREOWrmElE2E, EEMEFIHMEE(SEM) & 21

RUEF-BAMEE(TEM), JTHE T IT— L —2 80l

X BRArHT(EDX), i fb A S fEAT (X X AR BT

(XRD), MHEEFEM:REAM I A W EEFRER BRI 2 N =,

JLAERBLUELE Figl ICEER L AEZHW

T Ni/Cu B L NIi-P 2 HERL L 72 Ni/Cu (A, B)

B L OVNINI-P (C, D)Z gD Wi SEM 14 % 7=,

Ni B 23(A)3 L O(C)TiX 200 nm, (B)F L YD)

TIE300nm DJES T, SN TND Z &b

géigéggl f?%/r@jij&t;) ;E/Effiﬁffzgﬂ Fig. 1 Cross sectional SEM images of Ni/Cu
- - . . & N (A_, B) and Ni _(c, D) multilayer films. The
SADH DT A F, NIICU B IR D55 B 13 ghickness of a Ni layer: 200(A, C), 300(B, D)
SEM-EDX OFERNS CufgTH v | NilNi-P ZEE .
DA LEE SEM ORFER BT3B, 1 17

HEMNZa T A NOED EHFEE I L7 Nifg o 16 ‘1‘ [] Ni/Cumultilayer

RENAFAET D ENBIETED, ZD0ar b7 [ ] Ni/Ni-P multilayer
A RO 9 JEiX, TEM-EDX OfEH2 Ni-P % 5 T '
bHZENRWABLMNERS T, Fig2 IT/EH I T
Ni/Cu 5 JLOF Ni/Ni-P Z &2 HIV T Ni HE O
e EREBREORRERF LI RE =T,

Ni/Cu ZJEfir o> Ni HiJig oo J&1#123 300 nm 725 10
nm OFFAZ IV TIE, Ni BE O A O p 11 - 10

Average wear loss (g/m?)

nm
nm

THEAY 7272 5 DN EEFER I E N LTV 5 28,
Ni HJg D2 10 nm LA 72 % & R E
DI JE HA DWW TN E I AEENC D T L

D LN o7, Fig. 2 The difference of weight loss in

O Takao Gunji, Taiki, Kawasaki, Kento Ito, Shingo Wear resistance tests of Ni/Cu and Ni
multilayer films prepared with current

Ni3 nm

i

Ni 50 nm
Nis

Ni3 pm
Ni 300 nm
Ni 200 nm
Ni 100 nm

Ni 10 nm

Ni2

Thickness of a Ni layer

Kaneko, Toyokazu Tanabe, Futoshi Matsumoto
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3EOQ08
TiO, 7/ By FOEHEHEE Pt-Pb SEMA FIEFIC K 2EHEL VOC BIE SRR

Om& 2" ik 25 75 8" =M K5’ 2F EE KK BB AR K°
(wWENKY BEIXD

Shape-controlled synthesis of faceted TiO, nano-rod photocatalyst and Pt-Pb alloy nanoparticles loading for complete
oxidation of Volatile Organic Compounds (VOCs)
Toyokazu Tanabe,* Kousei Ito,* Takao Gunji,* Masahiro Miyauchi,? Shingo Kaneko,* Takeo Ohsaka® and Futoshi
Matsumoto® (Kanagawa Univ.,* Tokyo Tech.,?)
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(1) E. Bae, N. Murakami and T. Ohno, J.Mol. Catal, 300, 72 (2009)

(2) T. Tanabe, et al., J. Catal., 340, 276 (2016)

(3) Y. Ohko, et al., J. Phys. Chem. B, 102, 2699 (1998)

—751—



BEALFEE 84 [EIRE, 2017.3.25-27, BENRFHIT
1P22
LiAA X2 AEBERDI-ODONREZEEBHRELRAL:-
LiAAY F—TRIEDERILE I UREBEEEBD) FOLL AV ZREMA~DER
OM BH' HEHE' SHEN' RERES' LARE' H=EHH
BEM' SFEE REF? NWEE? B X' @ZNKXL BISAVY—F2)

Acceleration of Li* pre-doping reaction with porous current collector for Li-ion capacitor
and application of porous current collector to Li-ion battery

Takashi TSUDA !, Yaki INAMI
Takao GUNJI

! Ryousuke NAKAMURA !, Fuma ANDO *, Yasumasa MOCHIZUKI *,
! Toyokazu TANABE !, Shingo KANEKO *, Kaoru ITAGAKI

2 Naohiko SOMA?,

Futoshi MATSUMOTO * (Kanagawa Univ.,* Wired Co., Ltd.?)

1. B
EBANE T2 L TIEMEDEBEMENRRKEL 2D,

UFTLAF L Fr /30 F (LIOIZBWTIRERAm~D LA F 7L F—=TIC
LY EEEOET L — fcﬁjz’ﬂi7‘/\/]’XE7§?OTb‘

BUE V()

%, LIC OERLZIZAM~D LT L R—7Npdi 723, 7L F—7 kwTiA%%$$W%mwt

F—ZERHO BTN, Fexld, L—F—2ROClas o caw -

RIRIC 22 B R b X B OMF T A% Lz, hbomn 1 8 A

FUETHERLEROEEEBREZNNT LA A0V =T i AE '

HEE R L, Kb S EBEOA DOV TR EIT -7z, T & ess oo )

2. REB CuEEHICIE, ES10um, #H20mm D) F AT §s Aﬁggbw N

IRFEMA Cu 2B 2 7z, CutEEH D 100 mm x 150 mm Ofi £, | 4 (4)

FICBH O 1,25,4%, BIOA 350 um OKE XOREDHITR T oo s
Temperature (°C) Discharge capacity (inAhg!)

HE CUEBHDOKIAIZ

WL C L > T 80°C T 1 MEf it X B-7-, [RARICE
—ZWAT L, B2 T,

3. REBXUEER SIREL F—7HE L OBRA LN
T BH72012.25 535 65 COFUNEEIZBWT T L R—7 i

ZRHE L 7= (Fig. 1), RISEEZ EiF 25 & R—7"F 28803
ZTCNWDLIENDL R—=THENKEL LoTWNDI ENGM
%(A), 65COBRIBETOT L F—7IGBIIBNTEH, BER
LRI 7V FE 7B L T- Gra BARD B HIRR & [FRE7R 3 DD
HEABRIN DRI > TEY . BWIRE TORIE S M

e LA A O R—=7 R TETWND Z LR ERTE 5, Fig.

1-(A)DFERI B S E 23RO B 7201 BRI 136 L1 4%
V2DV T A SR C SO R ’iﬁ“é R—7C&=EMD
¥k 7 v b LM% Fig. 1-(C) BLOD)ICrT, Zh
LD wy FOEEN F—7HELRLTWD, Fig. 1-(C)D
B O3 1%DGA T B W T, RUSREN & < 725 & RGN
LRELSRDZEBRDND, S0CORISIREICB VTR AR
1% D4 O FOSHE 1%, 0.17 K (FBMR)/h TH v 25C
? 0.08 #(FEME)h D 2 (22> TWb, —J5. Fig.
1-(D) DB 1R 4% DEEI2IE, FUSTRIE ISR %
EEAERIEFIT NS N Enbd, 20K 9 7B

HRNPRKERGEIC, BEO ERIC LA KLt
WD 72T & EZD L, FEE GraEmICK T

A R—7KIEE. LN O A F 2 O ) ) H By
THDHEEmMmTED, Fio, 1RO FIETIER TS

LE/NORART R—7 3R %177 & Z A(Fig. 2). K
— X LB OFEMm UL S, AN CER L -8t
v A aA—ZORORN N—7HEEm ESH 5 EE
RHERTTHLZ ERLNERoT,

200um ¥ ¥ v 7D K7 2 —7 L — K&
wTGmmm@mX7)%%@ﬁbko@ﬁéﬂk%%m%ﬁé
IHbATY

3

L (D) J,O

electrode

[

The number of doped

[

01020 30 40 30 60 70
Reaction time (h)

010 20 30 40 50
Reaction time (h)

Fig. 1 (A) Dependence of the number of doped
electrode in the graphite/porous Cu current collector
(average pore diameter: 20 um) anodes, which were
laminated, after pre-doping reaction for 20(o, e), 40
(A,A) and 60 (0) h on the reaction temperature.
The opening rates of pore on the Cu current
collectors are 1 (0, A, 0)and 4 (e, A)%. (B) :a
discharge curve of pre-doped graphite /porous Cu
current collector (1% opening rate, 40 h pre-doping
reaction) electrode at 8" from Li metal at 65°C. (C)
and (D): The number of doped electrode vs. reaction
time for the opening rate of 1(C) and 4 (D) % at 30
(®), 50 (o) and 65 (A) °C in the case of (C), and 30
(®), 40 (o) and 50 (A) °C in the case of (D).

Fig. 2 (A) Micrographs of graphite/porous Cu current
collector electrodes (average pore diameter: 350 pm,
opening rate 0.5%) pre-doped for 40 h at 25C.
Schematic descriptions of (B) pore design on the Cu

current collector and (C) cell design in the laminated cell.
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Preparation of Water-Resistant Surface Coated High-Voltage LiNiysMn; 504 Cathode and Its Cathode Performance
to Apply a Water-Based Hybrid Polymer Binder to Li-lon Batteries

Futoshi Matsumoto *, Toyokazu Tanabe *, Takao Gunji , Yasumasa Mochizuki *, Shingo Kaneko *,
Takeo Ohsaka *, Shinsaku Ugawa ?, Ootsuka, Yoshiharu %, Hojin Lee ? (Kanagawa Univ.,* JSR?)
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(1) K.Notake, T. Gunji, S. Kosemura, Y. Mochizuki, T. Tanabe, S. Kaneko, S. Ugawa, H. Lee, F. Matsumoto, J. Appl.
Electrochem., 46(3), 267-278 (2016). (2) Toyokazu Tanabe, Takao Gunji, Youhei Honma, Koki Miyamoto, Takashi
Tsuda, Yasumasa Mochizuki, Shingo Kaneko, Shinsaku Ugawa, Hojin Lee, Takeo Ohsaka, Futoshi Matsumoto,
Electrochimica Acta, 224, 429-438 (2017).
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Theoretical study of the reaction mechanism of the o-bond cleavage
on the Ge=0 bond of germanone
(Kanagawa Univ.) oTomoyoshi Ito, Toshiaki Matsubara
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1) L. Li, T. Fukawa, T. Matsuo, D. Hashizume, H. Fueno, K. Tanaka, K. Tamao, Nat. Chem., 4, 361-365
(2012). 2) A. K. Jissy, S. K. Meena, A. Datta, RSC Adv., 3, 24321-24327 (2013). 3) K. K. Pandey, Comp.
Theor. Chem., 1073, 20-26 (2015). 4) T. Matsubara, M. Dupuis, M. Aida, Chem. Phys. Lett., 437, 138-142
(2007).
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Molecular cloning of a cDNA encoding an insulin-like androgenic gland factor (IAG) from the crayfish

Procambarus clarkii.

Sayaka Kotakal, Kagetsu Ochiail, Tsuyoshi Ohiral

1Department of Biological Sciences, Faculty of Science, Kanagawa University, Japan.

Androgenic gland hormone (AGH) is synthesized in and secreted from the androgenic gland (AG), that
1s specific organ in crustacean male, and is responsible for sex differentiation in crustaceans. Until
now, AGH molecules were identified from only three isopod species, but not from decapod crustaceans.
Recently, however, an androgenic gland specific gene, a transcript of which was designated as an
insulin-like androgenic gland factor (IAG), has been identified from the red-claw crayfish (Cherax
quadricarinatus).  Subsequently, IJAG c¢DNA was cloned from the giant freshwater prawn
(Macrobrachium rosenbergil). These studies suggested that IAG might be involved in the controlling
sex differentiation in decapod crustaceans, but it has been still unclear whether IAG is a real AGH in
decapod species. The marbled crayfish Procambarus fallax f. virginalis is a parthenogenetic crayfish,
therefore this species is thought be able to use a model animal for AGH research in decapod
crustaceans. In this species, however, all individuals are female, so the AG is not able to be isolated.
Therefore, the implantation of American crayfish Procambarus clarkii AG was conducted and
subsequently induced partial masculinization in P, fallax f. virginalis. In this study, we cloned P.
clarkii IAG (Prc-TAG) ¢cDNA and elucidated its deduced amino acid sequence for chemical synthesis of
this peptide in the future. Adult male crayfishes were collected from natural populations. Whole
male reproductive organ was dissected out under stereoscopic microscope, and subsequently the apical
part of the vas deference with the AG was cut out. Total RNA from the apical part of the vas deferens
was prepared by the acid guanidium thiocyanate-phenol-chloroform extraction method. First strand
c¢DNA was synthesized with 500 ng of the total RNA using a reverse transcriptase. For RT-PCR, two
degenerate primers were designed based on the amino acid sequences of other known IAGs. The first strand
cDNA was used as a template and amplification was primed by a pair of the two degenerate primers. PCR
products were subcloned into a pMD-20T vector and then nucleotide sequences of plasmid DNAs were
analyzed. The 5- and 3"regions of the Prc-JAG ¢cDNA were amplified by 5- and 3-RACE using
specific primers based on the nucleotide sequences obtained by RT-PCR. Amino acid sequence of
Prc-TIAG was deduced from the nucleotide sequence. Prc-IAG consisted of a signal peptide, a B chain,
a C peptide and an A chain, and exhibited the same organization as that of the known IAGs. Prc-IAG
showed low sequence identity to Cherax destructor IAG (37%) and C. quadricarinatus IAG (35%).
Because amino acid length of a A chain in Pre-TAG (79 amino acid residues) was longer than those of A
chains in C. destructor IAG and C. quadricarinatus IAG (46 amino acid residues). However, six
conserved Cys residues were observed in Prc-TAG. Now, analysis of tissue-specific gene expression of
Prc-TAG by RT-PCR are being conducted.
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Expression of a recombinant vitellogenesis-inhibiting hormone of the southern rough shrimp

Trachysalambria curvirostris in Escherichia coli
Masafumi Hanazukal, Keisuke Kajil, Yukihiro Yoshidal, Naoaki Tsutsui2, Tsuyoshi Ohiral

1Department of Biological Sciences, Faculty of Science, Kanagawa University, Japan

2Ushimado Marine Institute, Faculty of Science, Okayama University, Japan

Vitellogenesis is an essential physiological event in the reproduction of oviparous animals. Various
nutritive materials including carbohydrates, proteins, lipids, minerals, and vitamins destined for
utilization in embryonic development are accumulated in the oocytes during this process. In
crustaceans, vitellogenesis is negatively regulated by a neuropeptide, vitellogenesis-inhibiting hormone
(VIH), which is synthesized in and secreted from the X-organ/sinus gland complex in the eyestalk.
Until now, two VIHs of the southern rough shrimp Trachysalambria curvirostris (Trc-VIH-T and -II)
have been isolated and characterized. Subsequently, two cDNA clones encoding Tre-VIH-I and -II
have been isolated and those nucleotide sequences have been determined. The mature Trc-VIH-T and
-II consisted of 72 amino acid residues containing six conserved cysteine residues and possess an
amidated C-terminus. However, their biological activities have not yet been characterized. In this
study, we tried to express recombinant Tre-VIH-T and -II (¢Trc-VIH-I and -II) using an Escherichia coli
expression system. Trc-VIH-I and -II ¢cDNAs were processed using PCR and the products were
ligated into pGEM-T easy vector. Nucleotide sequences of the two cDNA inserts were analyzed and
subsequently digested with two restriction enzymes, Spe I and Hind III. The Trc-VIH-I and -II cDNA
inserts were ligated into an expression vector pET44a digested with Spe I and Hind III. The two
expression constructs were designed to produce rTrc-VIH-T and -II with an N-terminally fused Nus-tag
for conferring higher solubility on concomitantly expressing rTrc-VIH-I and -II. In addition, the
resulting fusion protein contained two regions of hexahistidine-tag (Histag) on both sides of the
Nus-tag, providing more effective affinity purification by a Ni-NTA column. Furthermore, an
additional Gly residue added to each VIH at the C- terminus as a donor for C-terminal amidation. E.
coli strain BL. BL21-CodonPlus(DE3)-RILP were transformed separately with the two expression
constructs. Transformants were selected on LB medium containing ampicillin. The two transformed
bacterial cells were picked up from a single colony and incubated in LB medium containing ampicillin,
and then IPTG was added to each culture to a final concentration at 1.0 mM. After harvest the two
bacterial cells by centrifugation, the cell suspensions were subjected to SDS-PAGE. Band of the
rTre-VIH-I fusion protein (His-Nus-His-tagged rTrc-VIH-D) from E. coli cells transformed with pET44a
containing Tre-VIH-I cDNA insert was observed. This molecular weight was almost the expected size.
On the other hand, No band of the rTrc-VIH-II fusion protein was not detected by SDS-PAGE. After
sonication for bacterial cell breakage, the rTrc-VIH-I fusion protein was recovered in a soluble fraction.
Now, we are attempting to purify the r¥Trc-VIH-I fusion protein by Ni-NTA affinity chromatography.
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Biological activity of a crayfish gonadotropin-releasing hormone on in vivo bioassay using heterologous

species, the freshwater shrimp Palaemon paucidens

Junya Kogure!, Hidekazu Katayama?2 and Tsuyoshi Ohira!
1Department of Biological Sciences, Faculty of Science, Kanagawa University, Japan; Z2Department of

Applied Biochemistry, School of Engineering, Tokai University, Japan

Gonadotropin-releasing hormone (GnRH) is a neuropeptide known to regulate and maintain
reproductive functions. The function of GnRH molecules are conserved in both vertebrate and
invertebrate species. Recently, new GnRH molecule has been purified from the ovary of the American
crayfish Procambarus clarkii and its primary structure has been determined. The amino acid
sequence of the crayfish GnRH (pcGnRH) is pQSYHFSLGWKP-NH2, which is different from the
known forms of the vertebrate and invertebrate GnRHs. This was the first GnRH molecule from
crustacean species. In our previous study, the biological activity of pcGnRH was evaluated by in vivo
injection into adult crayfishes. Gonadosomatic indexes (GSI) of the pcGnRH injected group were
significantly higher than those of the saline solution injected group. However, since it was difficult to
select immature females from adult crayfishes captured in the wild, some crayfishes in the saline
solution injected group had matured ovaries. In this study, we examined the biological activity of
pcGnRH by in vivo bioassay using heterologous species, the freshwater shrimp Palaemon paucidens.
The pcGnRH was chemically synthesized and applied to the following in vivo bioassay. The
synthesized pcGnRH (1 pg/g BW) or saline solution was injected into immature adult females of P.
paucidens (average body weight 0.308 g), which were sorted by the observation of the ovaries in live
shrimps. This shrimp species has a clear carapace shell, and therefore the ovaries inside the body is
able to be observed. As positive control, both eyestalks of shrimps were ablated at the same day. At
12 days after injection and eyestalk ablation, the hepatopancreases were dissected out and
subsequently subjected to RT-PCR for the detection of vitellogenin gene expression. Clear amplified
PCR bands were detected in all shrimps of the pcGnRH injected group and of the eyestalk ablated
group. On the other hand, no bands were observed in all shrimps of the saline injected group. In
order to confirm the reproducibility of this experiment, we carried out the same in vivo injection assay
except for the increasing dosage of the pcGnRH (10 pg/g BW) and the measurement of vitellogenin
mRNA levels by quantitative RT-PCR. At 13 days after injection and eyestalk ablation, the
hepatopancreases were dissected out and subjected to quantitative RT-PCR. As a result, vitellogenin
mRNA level of the eyestalk ablated group was the highest in the three groups. Vitellogenin mRNA
level of the pcGnRH injected group was significantly higher than that of saline injected group. These
results indicate that P. paucidens is a good experimental animal for the examination of the biological
activity of pcGnRH. Now, we are developing the pcGnRH agonists (pcGnRH analogs) with higher
activity than the native pcGnRH, which are designed based on mammalian LH-RH analogs. In the
near future, biological activities of those pcGnRH analogs will be examined by in vivo bioassay using P.

paucidens.
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Chemiluminescent thermal decomposition of dioxetanes bearing a benzazolyl-substituted phenol
moiety in solid state.
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A 3-hydroxyphenyl-substituted bicyclic dioxetane has very recently been found to undergo intermolecular hydrogen
bonding-assisted CTID (charge-transfer-induced decomposition) with the accompanying bright blue light in crystalline
state. On the other hand, bicyclic dioxetanes bearing a 4-(benzazol-2-yl)-3-hydroxyphenyl group thermally
decomposed to give light due to intramolecular hydrogen bonding. We further designed and synthesized bicyclic
dioxetanes bearing a 4-(benzazol-2-yl)-3,5-dihydroxyphenyl group and investigated their chemiluminescent thermal
decomposition in solid state as well as base-induced decompsition in an aprotic polar solvent and thermal

decomposition in apolar solvent.
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