Ypk 24 (2012) AERE S WRFERGR
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3rd International Symposium on Creation of Functional Materials -Coordination
Chemistry at the Front- (Strategic Initiative (A), University of Tsukuba) , Tsukuba,
Japan (2012)

Daisuke Uemura

Lovely Natural Products in the Marine Chest

International Symposium on Natural Products Chemistry and Chemical Biology
HE, M (2012)

Daisuke Uemura

Intriguing Natural Products from Marine Sources

International Association of Colloid and Interface Scientists, Conference
(IACI1S2012), Sendai, Japan (2012)

Tadashi Sugawara, Kensuke Kurihara, Taro Toyota, Kentaro Suzuki

Vesicular Transport of Depleted Ingredients to a Self-reproduced Model Protocell

2nd Discussion Symposium on Artificial Life and Biomimetic Functional Materials,
Sapporo, Japan (2012)

Tadashi Sugawara

Plenary Lecture, PlenaProposal of an Evolvable Protocell

2012 Exchange Symposium for Kanagawa University — National Taiwan University,
Taipei, Taiwan (2012)

Tadashi Sugawara

Giant Vesicle-based Sustainable Ptotocell

40th Annual Conference of North American Thermal Analysis Society, Orlando,
Florida, USA (2012)

Yuko Nishimoto

Detection of Water State in Methylcellulose Thermo Reversible Hydrogels using
Melting of a Eutectic
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EMBO Symposium on Microbial Sulfur Metabolism, Noorewijkerhout,
Netherlands (2012)

Hidehiro Sakurai, Takuro Ogawa, Michiko Shiga, Shouko Koike, Daisuke Seo,
Kazuhito Inoue

Inorganic sulfur oxidizing system of the green sulfur bacterium Chlorobaculum tepidum

The 9th Asia-Pacific Marine Biotechnology Conference, Kochi, Japan (2012)
Hidehiro Sakurai, Masaharu Kitashima, Hajime Masukawa, Kazuhito Inoue

A scheme for large-scale photobiological hydrogen production utilizing
mariculture-raised cyanobacteria

Takeshi Sato, Masaharu Kitashima, Hajime Masukawa, Hidehiro Sakurai, Kazuhito
Inoue

Creation of a mutant selectively expressing V-type nitiogenase from the Anabaena sp.
strain PCC 7422 hydrogenase mutant (AHupL)

Midoro Fukushima, Sayaka Kotaka, Naoaki Tsutsui, Marcy N, Wilder, Kiyoshi Asahina,
Susumu lzumi, Tsuyoshi Ohira

Isolation and characterization of vitellogenesis-inhibiting hormones from the shiba
shrimp Metapenaeus joyneri

International Symposium on Phototrophic Prokaryotes, Porto, Portugal (2012)
Hidehiro Sakurai, Masaharu Kitashima, Hajime Masukawa, Kazuhito Inoue

Our challenges for economic photobiological production of H, utilizing
mariculture-raised cyanobacteria

Hajime Masukawa, Kazuhito Inoue, Hidehiro Sakurai, Robert P. Hausinger

Genetic Manipulation of Anabaena sp. PCC 7120 Nitrogenase to enhance
Photobiological Hydrogen Production

The 39th International Symposium on Nucleic Acids Chemistry (ISNAC), Nagoya,
Japan (2012)

Vladimir Sychrovsky, Michal Straka, Ladislav Benda, Petr Bour, Tomomi Uchiyama,
Takashi Miura, Hideo Takeuchi, Takenori Dairaku, Tomoyuki Komuro, Takuya
Kawamura, Yoshinori Kondo, Akira Ono, Itaru Okamoto, Yoshiyuki Tanaka
Metallophilic attraction in mercury-mediated nucleic acids base pairs and their
characterization with Raman spectroscopy

Hiroyuki Yabe, Syunichi Takasaki, Itaru Okamoto, Akira Ono
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Synthesis and metal ion binding properties of uracil (thymine) dimers

Akihiro Mita, Itaru Okamoto, Akira Ono

Synthesis of oligodeoxyribonucleotides having ester groups

Kaoru Arakawa , Itaru Okamoto, Akira Ono

Synthesis of oligodeoxyribonucleotides carrying metal ion binding residues

Takahito Tomori, Naoki Sagawa, Itaru Okamoto, Akira Ono

Synthesis of short oligonucleotides having bio-degradable protecting groups

Tatsuya Funai, Yuki Miyazaki, Megumi Aotani, Eriko Yamaguchi, Osamu Nakagawa,
Shun-ichi Wada, Hidetaka Torigoe, Akira Ono, Hidehito Urata

Silver(l) lon-Mediated Cytosine-Adenine Base Pairs Recognized by DNA polymerases

XX International Round Table on Nucleosides, Nucleotides and Nucleic Acids,
Montreal, Canada (2012)

Naoki Sagawa, Takahito Tomori, Itaru Okamoto, Akira Ono

Efficient Synthesis of Oligonucleotides Consisting of Phosphodiester and
Phosphotriester Linkages

Kentaro Ohno, Akira Ono, Itaru Okamoto

Preparation of a Novel RNA Detecting Probe which Increase Fluorescent Intensity by
Binding to the 3’-End of a Target RNA

Syunichi Takasaki, Hiroyuki Yabe, Itaru Okamoto, Akira Ono

Synthesis and Metal-lon Binding Properties of a Thymine Dimer Unit

40th International Conference on Coordination Chemistry, Valencia, Spain (2012)
Tatsuya Kawamoto, Manabu Mitsuhashi, Yuhei Miyazaki

Hydrogen Production from Water Using Nickel Complex with Non-innocent Ligand
Yukino Taniguchi, Yuhei Miyazaki, Tatsuya Kawamoto

Synthesis of Platinum(ll) Complexes with Benzothiazole Derivatives as
Photosensitizing Agents

Yuhei Miyazaki, Wasuke Mori, Tatsuya Kawamoto

Synthesis, Identifications, and Properties of Metal-Organic Frameworks With Pd
Complex Ligand

15th International Conference on Catalysis (15-1CC), Munich, Germany (2012)
Shuichi Naito, Tetsu Itou, Ryou Watanabe and Akihiro Yoshida

Mechanistic Study of NOy Storage and Reduction Behavior by In situ XPS and FT-IR
over Pt/K/CeO; and Pt/K/ZrO, NSR Catalysts
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Toshiaki Nozawa, Y. Mizukoshi, Akihiro Yoshida and Shuichi Naito
Marked Effect of Re Addition upon Aqueous Phase Reforming of Ethanol over TiO,
Supported Ir and Rh Catalysts

7th International Conference on Environmental catalysis, Lyon, France (2012)
Shuichi Naito, Toshiaki Nozawa, Yuichi Mizukoshi, and Akihiro Yoshida
Aqueous phase reforming of ethanol and acetic acid over TiO, supported Ru catalysts

20th International Symposium on Fluorine Chemistry, Kyoto, Japan (2012)
Hisao Hori, Takehiko Sakamoto, Yusuke Kimura, Akane Takai

Efficient Mineralization of a Cyclic Perfluoroalkyl Surfactant in Subcritical and
Supercritical water

Green Solvents for Synthesis 2013, Advanced Concepts for Solution Phase
Chemistry and Processes, Boppard, Germany (2012)

Hisao Hori, Yoshinari Noda, Akihiro Takahashi, Takehiko Sakamoto
Decomposition of Fluorinated lonic Liquids to Fluoride lons in Subcritical and
Supercritical Water

2012 The Crustacean Society Summer Meeting, Athens, Greece (2012)
Sayaka Kotaka, Naoya Saito, Tsuyoshi Ohira

Gene silencing of an androgenic gland hormone (AGH) in the terrestrial isopod
Armadillidium vulgare by RNA interference (RNAI)

International Association of Colloid and Interface Scientists, Conference
(IACI1S2012), Sendai, Japan (2012)

Yumi Kan, Kensuke Kurihara, Taro Toyota, Masayuki Imai, Tadashi Sugawara
Correlation between Membrane Composition and Mode of Division in Giant
Vesicle-based Model Protocell

The 12th Joint MMM/Intermag Conference, Illinois, USA (2013)
M. lwasaka, Y. Mizukawa, K. Suzuki, T. Toyota, T. Sugawara
Biaxial Alignment Control of Hexagonal Organic Crystals by Diamagnetic Torques

IUMRS-International Conference on Electronic Materials (IUMRS-ICEM 2012),
Yokohama, Japan (2012)
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T. Tsugoshi, Y. Mishima, Y. Nishimoto, and N. Saito

Polymer Discrimination Using Skimmer Interface-Connected [TG/DTA]/

[lon Attachment lonization-TOFMS]

S. Yamada, Y. Takayama, S. Onuki, Y. Miyazaki, T. Okabe, T. Tsugoshi, Y. Nishimoto
VOC-Adsorption and Desorption Properties of Charcoal and Woodceramics Prepared
from Apple waste

Y. Uehara, E. Shimoda, and Y. Nishimoto

Water State in Methylcellulose Thermo Reversible Hydrogels Containing Salt and
Polyethylene glycol

Y. Takayama, K. Utsumi, M. Tani, Y. Sasaki, J. Inagaki, F. Tanaka, Y. Nishimoto
Analytical Study for Deodorization and Bactericidal Effects of Fine Water Droplets
Generated by Electrostatic Atomization

15th ICTAC (International Congress on Thermal Analysis and Calorimetry),
Osaka, Japan (2012)

Y. Shimizu, H. Abe, R. Ozao, H. Kawaji, S. Kidokoro, T. Kimura, N. Koga,

Y. Sawada, Y. Nishimoto, A. Yamazaki, H. Yoshida, H. Kato

Round Robin Test on Validation of Cyclohexane as a Reference Material for
Calibration of Differential Scanning Calorimeter

R. Ozao, Y. Shimizu, H. Abe, H. Kawaji, S. Kidokoro, T. Kimura, N. Koga,

Y. Sawada, Y. Nishimoto, A. Yamazaki, H. Yoshida, H. Kato

Standardization Working Group of ICTAC -Reviews and Prospects

S. Yamada, Y. Takayama, Y. Miyazaki, T. Tsugoshi, T. Okabe, Y. Nishimoto
VOC-adsorption and desorption properties of charcoal and steam activated charcoal
prepared from apple waste and sawdust

Y.Uehara, E.Shimoda, K. Shibata, Y. Nishimoto

Water State in Methylcellulose Thermo Reversible Hydrogels Containing Salt and
Polyethylene glycol

Y. Nishimoto, Y. Takayama, Y. Mishima, T. Tsugoshi, T. Okabe

Investigation of VOC-adsorption and desorption properties of woodceramics using
EGA-IA QMS and TG-DTA/IA-TOF MS

19th International Mass Spectrometry Conference, Kyoto, Japan (2012)

H. K. ljuin, M. Ohashi, M. Tanimura, N. Watanabe and M. Matsumoto

Marked difference in fragmentation pathway between chemi-excitation and
collision-induced excitation of CT-induced decomposition products of dioxetanes in
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negative-mode MALDI-TOF-MS/MS

International Union of Materials Research Societies-International Conference
on Electronic Materials, Yokohama, Japan (2012)

Shigeharu Ito, Masayuki Watanabe, Miwa Saito and Hiroshi Yamamura

Electrical properties of new brownmillerite-type Ba;M;.x«(M’Zr)xOs system (M = In, Yb;
M’=Zn, Mg)

2012 Exchange Symposium for Kanagawa University — National Taiwan University,
Taipei, Taiwan (2012)

Junya Nishiyama, Yoshimasa Makita, Nobuhiro Kihara

Syntheses and properties of Rotaxane for the One-directional Translation of Wheel on

the Axle

Kota Banzai
The analysis of cis-regulatory elements that direct ChAT gene expression in the
silkworm, Bombyx mori.

The 9th SPSJ International Polymer Conference, Kobe, Japan (2012)

Masataka Nojima, Yoshihiro Ohta, and Tsutomu Yokozawa

Investigation of Catalyst-Transfer Condensation Polymerization of Aromatic Monomers
Containing C-C double bond

EREs BFHEE. £94)

FR R FEFE IST [RROBFERBGEE ], AV A= 27—V, #
[ (2012)

AR

BISE S — X B WFIZR O T

T—FAHBR T+ —F b -ANFT=DOL-VEES-, TR (& M%)
(2012)

IREPN

suaA I AR ENT RN B

T—FAEEREI L T 7LV R AT T2 OV BIRE— TR (B
TN AR TEHFRZ]) (2012)
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gaA I DA A ENY TR B

FBAEBILFRABEEREHI = R YU AFIE 2012, TE (FERZEER
EERFZEHE 11 3R 120 B4R A R) (2012)

IS PN

FAREIRY — R &R T

T—HFAFHE (NTF T T 1 BELSHEES], ik (KA1 =T b UFT
JV) (2013)

B PN

Ny RY B DK,

T—H% A1 F4E Meet The Expert 55 1%, 4R (L HBRZEEZEE) (2013)
ESPN
N ar Ry BOREL

= 8 EEMF (XA FDHDS3L V] PRI T A (FBALERERF - Fk v v
IN2R) (2013)
JINEF

IARRAR S 2 R 3 AR B 8

BEEMARLFERRS (2012), A
BIFIE
D AT LE L THRIAREE—H CER, BOARE, B AER—

BISE A A FAEYFEESES, vy a vV IBEHEBLE &6 F L EMmED
<RI . &N
ERIE, BEIREAGE ., B KRR, SR AER

Sustainable Model of Giant Vesicle-based Protocell

BERE: (—BFEE. 14 4)

AAEYFES H76EIKE (2012), MK

S ES, #)1—, #IEE, I R

FMTTAF v I Ry TR LI T 305 ) 7 K B KRBAEEO KRG
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W — A=, B, Robert P. Hausinger
TUBDNT B YA MERBEEB KN = ha S —BIC LA KREAEEICRIE

B2y
@”Jﬂé’%ﬁ

B 64 EI R AL ITFEERE (2012), MF
W) —. A=, B, Robert P. Hausinger
T U EED N FN KA FENE R EIZ T o T v v R N TEEBEE DR

ATHARRIC & 3 KBTI —OWEEHR - ZRLICET TORSFRE
H1IEIABES VARV T L (2012), BR

F R

EREEWH= k15T —C R LIAkRAEED &R

%% 54 [B] B AMEY A B SHES (2013), ML

Shoko Koike, Yuki Homma, Daisuke Seo, Hidehiro Sakurai, Kazuhito Inoue

Effects of pretreatment of SoxYZ preparations with various reductants on subsequent
thiosulfate oxidation activity of core TOMES in the green sulfur bacterium
Chlorobaculum tepidum.

ABSIETG, #)1—, IR, I ER

FWT T AT 7 RNy TNV T 30T U T RBRONRAEMFRIKEA
PE

FRBMERMESE1EE 2 J— (2012), HEiE

KREpHE, TIEEZ, BRI, SHEF, dA, gk, S)IE, [LHE, &
EEE, RKER, A K

rvaA Y HAALHEESHEAXT LT LB a4 RhalichonineX8 D s &
AT

IWATER, ALEIAN, KRB, LAk, Peter J. Schupp, A Kl

W T AR REFEETE M) E luminaolide D N7 ARAE 1E

PR ZEZL . AR, BILTERE, WEEMEZ . AN K
IaAIHARAVHRALT ) LTAT T =D EEE LR AFEILEMD
&R E

HEHBE, HFRGF. BRI

NENF BRI EEE T VT F o D7 I AL Fa P—iFgE

HOEICSHLE T = XA #2012, HIT
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R, BRRHEORER, LA, A K

Lyngbyacyclamide A @ & F&AF 7%

HH . HEHEEER, JIRER, BRI

NI EIE M E T VT F D7 I NS Fr o—ifg

& HEH, B

(/IR UEE/ R AT 4 v REER E Keggin IR U BRIE O SGIZ K 58 LA
()7 T AZ—HFF L FEOTHL

mLSRE, BEE, AT

L-T N X = B 1 & T 5 R Y ~—PEER()EE R DG Ak A& AT M O TE M
AR, SHEE, Ak f. BAIA &, e

F & (V) —iEHia-Keggin AR U R &R K N EIKO G, 77 & pH
(ZARAFYES 2 B R- B R oDl

B, FRE (REHRAZ—EZE

Zr(IV)HF(IV) & A 7R U et 2 AR & LeF L7 0 O RF 1k
RHZA, AR A M, IR, fadk G, B e

a-Kegginfl o) a2 o 7 27— h—REFTH o KA v F SN2 Zr(IV)HT(IV)
TR KON A R SR DB R & S T

mE . BPEEE], SORERE, KEMB, MeRE

Uha=g A(IV)/ T =0 A(IV)EA R U BRI 2 VA AR L 3 S m L v
R— Vs

TR R, B, & HEnm

&(1)/ 7 VR /PP REEIK & Fli 4 DR Y BB ORISIC L B 8(1)7 T A% —H
F A U TRDIE K

FOARIRAA LA WS (2012), HIK

SLEEA, HEHEE, LA, AR ARES, dbATEk. Schupp Peter J.. LI FHEE,
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Yo TOAEREICE L3 2 R R 72 KR T D24k

H AL FSHBRBESES (2013), BH

FLEEA ., AR, dEkSEk. Schupp Peter J.. KEFHEEE, [LME, AR
Yo ANELEREFH D IME N 2 T4 T A ROSLIRREE

BRRESZEZL . AR, BILTERE, WEEMEZ . AN K
IaAIHAAAZT ) LD OMAFEAFHIZEID S mono- oxygenase iE{x
FOIra—=r7

HHsF. AMER, AEREAL, JIAEETE, BA K
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HEFHBE, LB, AR

Bk R 8 ~27°F | lyngbyacyclamide A D& R AF5E

IWAE R, ALELAN, JITREETE,  BAF K

7 aA YA X RO ELEMIEEDE
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IMHEERE DO KBRS &L Vv 1 2 v oA g
Ve)llEASS, RN, RARZT] /NEF

B RVE Y R IRE L A RS S U TR O & RS

REFEERER, /NEFaL, [EAE]

FEAIRNA 53R & & L IR EE 25N~ 2 8T BRNARR 7' 1 — 7 D&k &
P

AR, AR N

DNA “HE#HT DY br—y by ok & Ag()A A v DFES

=, NEFEL HHES . BIRMEE. AR, JIARED

oA FRENA TR T D=y TAVERIRIC K DK D DILKFEIEA
EHEAH, B E]

&(1)/H VR R /P(M-FPh)ssR 85 & Kegginfl Rk U 4 Y A Z L — R OIGIT &
HELNT T AL —BEEH DA K
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- " BEAROpHITHEAT L 7 FH A 25 i

BrIERFES], AAOKF, BP ]

KIGHIWVRF LV EEEGT DAY 7 ) NV EAEKegoin®i R U gt & Bfr 1 &
L 78k =S R DA Bk

FHZH., K. B
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FHEbxL, Ak, HEEAN, e Eaa. mILRE, ek
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Tp BENL 1D > U A 7F v ~DEELE & Z DA

—341 —



THRERS . TREEIE, ol Hus AR

ZHEE Y DT X VR E W TR 3 X ORI SRS R A D IR R
OAE BOoREE, E o, KRR, BREETT. RBERE
EIREEAZ W7 v FER Y ~—PVDFE L OBEWE O & 2h 2R R - HER
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REA T BRI - DB &~ 7 VIR

JE SUIERS, BEHORAR, R T ARERE, $hARMEKRS, BRIE
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LB DA
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HERNIE, 5] SRR
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THECER, FUENE, o LR
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Drug L ead Discovery-Present and Future
Daisuke Uemura
Faculty of Science, Kanagawa University, Hiratsuka, Kanagawa, 259-1293, Japan

Many compounds with surprisingly unique structures and marvelous 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 anatural product that has been studied as a drug
lead. This polyether macrolide was first isolated from the black sponge Halichondria okadai
and was shown to have antitumor activity in 1986. The natural product showed a novel
mechanism of action that disrupts the dynamics of tubulin polymerization, which makes it an
interesting candidate for cancer therapy. However, developmental studies were hindered
because of its limited availability. The complete synthesis of halichondrin B led to a turning
point in 1992. This achievement made available a sufficient amount of material for future
studies and made possible an examination of the structure-activity relationship, which
revealed that a macrocyclic
lactone moiety is essential for this
activity. Finally, this moiety isnow  +o-
available on the market as the ™"
breast cancer drug Halaven, which
offers hope to end-stage patients.

The total synthesis or large-scale culture of organisms can satisfy the demands for
sufficient amounts of natural products. However, some natural products are too complex to
synthesize, and some organisms are hard to cultivate. To overcome these difficulties, an
alternative approach, the metagenome-assisted production of natural products, has recently
been developed. The primary producer of natural products must possess metabolic enzymes to
synthesize them. In the metagenomic approach, genomic fragments are inserted into
appropriate bacteria to express these metabolic enzymes and to synthesize the natural
products. We isolated the genes of symbiotic bacteria from the black sponge, H. okadai, and
established a 160,000 fosmid library with an average length of 30 kbp to produce
halichondrins, okadaic acid, and other compounds as leads for new drugs.

In our search for novel bioactive natural products, we recently identified two
candidates for the treatment of osteoporosis and rheumatoid arthritis. Norzoanthamine, an
alkaloid derived from Zoanthus sp., blocks the decrease in bone weight and density in mice.
Symbioimine, a three-ring compound derived from a flatworm, inhibits the formation of
osteoclasts from monocytes. These features encouraged us to develop two compounds as
medications for the treatment of osteoporosis. In addition, norzoanthamine has been reported
to interfere with the production of I1L-6. Thus, this compound can be used for the treatment of
rheumatoid arthritis.

In conclusion, we are conducting research aimed at discovering new leads that can be
further developed into future medicines.
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Abstract:

Many compounds with extraordinary chemical structures and brilliant
bioactivities have been identified from marine organisms. In this
presentation, | will describe the fascinating natural products | have been
investigating to explore novel frontiers in both chemistry and bioscience.
My presentation covers three main topics.

1. Halichondrin and metagenome-assisted production.
2. Luminaolide, a metamorphosis enhancer in coral larvae

3. Lyngbyacyclamides A and B, structure and total synthesis

1. Halichondrin and metagenome-assisted production

Halichondrin B was isolated from the black sponge Halichondria okadai,
in 1986. Interestingly, this polyether macrolide exhibited antitumor
activity both in vitro and in vivo. The mechanism of action of
halichondrin B was shown to be a novel one that disrupts the
polymerization dynamics of tubulin, which makes this natural product an
interesting candidate for the treatment of cancer. However, the difficulty

of collecting sufficient material (only 12.5mg from 600kg of sponge)
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impaired studies for its development. The complete synthesis of
halichondrin B in 1992 represented a breakthrough. The total synthesis
also revealed that the activity resides in the macrocyclic lactone C1-C38
moiety. Ultimately, the moiety derivative was approved for the treatment
of breast cancer in several countries and is now available on the market as

the drug Halaven.

Although useful natural products such as halichondrins and okadaic acid

have been isolated from extracts of Halichondria okadai, it is not clear
whether the black sponge itself synthesizes these compounds. Recent
studies have suggested that some as-yet-uncultivable symbiotic
microorganisms are true sources of these compounds. Therefore, we
isolated the genes of symbiotic bacteria in this black sponge and
established a 160,000 fosmid library. | will discuss our marine

meta-genome project in detail.

2. Luminaolide, a metamorphosis enhancer in coral larvae
The settlement and metamorphosis of larvae of many marine

invertebrates are known to be influenced by crustose coralline algae

—353 —



International Symposium on Natural Products Chemistry and Chemical Biology 2012
B, H1E (2012)

(CCA). Some of these algae inhibit, while others induce, settlement
and/or metamorphosis. In our search for bioactive substances in CCA, we
found that fragments of coral rubble with the CCA Hydrolithon reinboldii
induced larval metamorphosis in the scleractinian coral Leptastrea
purpurea. Based on these observations, we isolated a novel macrodiolide,
luminaolide , from H. reinboldii as a natural enhancer of larval
metamorphosis by a simple bioassay with larvae of L. purpurea. This is
the first example of a macrolide that enhances the metamorphosis of

scleractinian coral larvae, and could help to protect coral reefs.

3. Lyngbyacyclamides A and B, structures and total synthesis
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Cyanobacteria are
HO,,,
photosynthetic prokaryotes j(r ""N o
NH2
and that are widely
distributed throughout ¢
marine  and terrestrial ﬁ i

environments. Members of
Lyngbyacyclamide A R=H

. . Lyngbyacyclamide B R=OH
the marine cyanobacteria ynabyacy

genus Lyngbya are known to produce structurally interesting and
biologically active secondary metabolites. We have purified new
compounds lyngbyacyclamides A and B. The biological activities of
these compounds are quite unique, since they show toxicity against B16
melanoma cells, but not brine shrimp. Efforts to synthesize these
molecules are currently underway so that we can elucidate the

mechanism of action of Lyngbyacyclamides.

References:

1. Exploratory research on bioactive natural products with a focus on biological
phenomena., D. Uemura, Proc. Jpn. Acad., Ser. B, 86, 190-201 (2010)

2. Construction of a metagenomic library for the marine sponge, Halichondria
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4. Luminaolide, a novel metamorphosis-enhancing macrodiolide for scleractinian
coral larvae from crustose coralline algae., M. Kitamura, P. Schupp, Y. Nakano,
D. Uemura, Tetrahedron Lett., 50, 6606-6609 (2009)

5. Lyngbyacyclamides A and B, novel cytotoxic peptides from marine
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This presentation is dedicated to the memory of the late Professor Youji Sakagami
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Vesicular transport of depleted ingredients to a self-reproduced model protocell

Tadashi Sugawara,®” Kensuke Kuriharara,® Taro Toyota,*® Kentaro Suzuki?
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University of Tokyo, 3-8-1 Komaba, Meguro-ku, Tokyo, 153-8902, Japan

*Corresponding author: suga@pentacle.c.u-tokyo.ac.jp

Abstract: In order to construct a recursive model protocell which consisted of synthetic amphiphiles, phospholipids,
and encapsulated template DNA, we explored a pH-triggered molecular transport system for depleted phospholipids and
deoxyribonucleosides triphosphates through vesicular adhesion and fusion.

Keywords: Model protocell, Giant vesicle, Phospholipids, Vesicular fusion, DNA, Vesicular transport

1. Introduction

Recently we have constructed a giant vesicle (GV)-based protocell model in which DNA-amplification and self-
reproduction of GV containing amplified DNA were closely combined®. Our system satisfied the requirements for an
artificial minimum cell proposed by Szostak and others?. In order to perform multiplication of informational substances
and GVs repeatedly, additional phospholipids and the deoxyribonucleoside triphosphates (ANTPs) should be supplied
from outside after combined self-reproductions. Once our protocell cell incorporates a vesicular transport system
consisting of vesicular adhesion and fusion processes between the original GV with conveyer GVs containing those
ingredients, the linked self-reproduction will continue repeatedly.

2. Experimental

Template DNA (1164bp) was derived from pBR322. A zwitterionic phospholipid vesicle (PC-rich vesicle)
containing dNTPs was prepared with POPC, POPG, and cholesterol (the molar ratio was 80:10:10) by a freeze-and-
thaw method. An anionic phospholipid vesicle (PG-rich vesicle) containing other PCR reagents was also prepared with
POPG and cholesterol (the molar ratio was 90:10) by the same method. Two kinds of vesicles were mixed at pH 8.
After acidification of this dispersion with hydrochloric acid to pH 3, the dispersion was incubated at room temperature
for about 3 days to fuse with each other. After neutralization of the dispersion, DNA in fused GVs was amplified by a
PCR method with thermal cycles of [94 °C for 15 sec and 68 °C for 90 sec] x 20. Amplification of DNA in GV was
confirmed using an intercalator fluorescent probe (SYBR® Green I) under a fluorescent microscope.

3. Results and discussion
We prepared a mixture of the zwitterionic vesicles

including dNTPs (PC-rich vesicle) and the anionic
phospholipid vesicles including other PCR reagents (PG -
rich vesicle). It was found that the surface charges of two
kinds of phospholipid GVs respond differently to the pH ‘
value of the GV dispersion. By controlling the pH of the .
dispersion to be ca. 3 after mixing, PC- and PG-rich it o
vesicles adhered and fused with each other. The template  Fjgyre 1. Differential microscopy images of fused GV
DNA in fused GVs was amplified by thermal cycling. after PCR in light field (left) and fluorescence field (right)
Amplification of DNA was confirmed by the emitted
fluorescence from the complex of double-stranded DNA and the intercalator fluorescent probe (Figure 1).

Another important feature for an evolving protocell model is the correlation between the DNA sequence (geno-
type) and the properties of GV (pheno-type). The investigation of this topic is in progress in collaboration with M. Imai
(Tohoku University) and Y. Kan (Ochanomizu University). The results will be reported in the poster session.

4. Conclusions
The vesicular fusion between GVs with the potentially opposite surface charges was triggered by the pH jump of
a vesicular dispersion, and this technique turned out to be effective to add depleted ingredients to a model protocell.

References
1) K. Kurihara, M. Tamura, K. Shohda, T. Toyota, K. Suzuki, T. Sugawara, Nature Chem. 3 (2011) 775. 2) J. W. Szostak, D. P. Bartel, P. L. Luisi,
Nature 409 (2001) 387.
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Giant Vesicle-based Sustainable Protocell
Tadashi Sugawara?, Kensuke Kurihara?, Taro Toyota?, Kentaro Suzuki!
!Department of Chemistry, Faculty of Science, Kanagawa University, Kanagawa, Japan

2Department of Basic Science, School of Arts and Sciences, The University of Tokyo, Tokyo, Japan

Recently we have constructed a giant vesicle (GV)-based protocell in which DNA(1229bp)
amplification and self-reproduction of GV are closely linked!. Self-reproduction of this
protocell, however, stops when deoxyribonucleoside triphosphate (dNTP) is depleted,
associated with the birth of a second generation. To upgrade our protocell model to be
sustainable, it is indispensable to restore the depleted dNTPs and unbalanced ratio of vesicular
membranes of the second generation GV. For this purpose, we applied a vesicular fusion
method using a conveyer vesicle containing dNTP to a target vesicle as a model of the second
generation containing PCR reagents excepting dNTP. The conveyer GV was composed of
POPC (zwitter ionic phospholipid), POPG (anionic phospholipid), membrane molecule V,
acidic catalyst C and cholesterol, while the latter target GV composed of POPC, V, C and
cholesterol. Because the surface charges of two kinds of hybrid GVs responded differently to
low pH of the GV dispersion?, these two hybrid GVs adhered and fused with each other at pH 3.
Amplification of DNA in the fused GV by thermal cycles was confirmed using an intercalator
fluorescent probe. The fused GV with amplified DNA was divided after addition of the
membrane precursor. Since the frequency of division sensitively depends both on the
composition of vesicular membranes and the length of DNA (ca. 374, 1164, 3200 bp), our

robustly sustainable protocell could evolve after repeated proliferation.

1) K. Kurihara, et al, Nature Chem. 3 (2011) 775. 2) K.Suzuki, et al, Chem. Lett., 41, (2012) 789
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Detection of Water State in Methylcellulose Thermo Reversible Hydrogels using Melting of a
Eutectic

Yuko Nishimoto, Yuzuru Uehara, Yuichi litaka
Department of Chemistry, Faculty of Science, Kanagawa University, Tsuchiya, Hiratsuka, Kanagawa, 259-1293, Japan.
e-mail; y24moto@kanagawa-u.ac.jp

ABSTRACT

Polyethylene glycol (PEG) is considered environmentally and biologically friendly materials, and has been applied
to industrial or biological use as a highly hydrophilic and viscous polymer. PEG-water systems form a eutectic of PEG and
water. PEG-water systems in various molar ratios of ethylene oxide (EOX) (constitutional repeating unit of PEG) to H,O
were investigated by DSC, NIR (Near infrared spectroscopy) and ’O NMR, in order to investigate the behavior of water
molecules in PEG hydrogel. The results of melting peak of eutectics of PEG and water show the good agreement with those
of NIR, NMR measurements. PEG-methylcellulose (MC) -water system forms thermo reversible gel in heating process. We
found that the memory of the gel state was keeping for 3 days after gelling. The interaction of PEG and water was gradually
weakened by addition of MC and was reached at steady state at the low molar fraction region. In this study, the MC-salt-
water system at the water-rich region, the water state was investigated. We found that the memory of the gel state was
keeping for several days after gelling of MC-salt-water system. The keeping period was influenced by cation. The keeping
period of MC-CsCl-water system was the longest. The period of keeping the memory of the gel state after gelling agreed with
the strength of MC-salt interaction in the gel state. It was considered that the hydrophobic interaction of MC with cesium ion
was related to the mechanism of the gel state.

Keywords : Water state analysis, DSC, thermo reversible hydro gel, methylcellulose, eutectic

INTRODUCTION

Aqueous solutions of metylcellulose (MC) are known to gel when the temperature increases. Gelation of
methylcellulose solution is primarily caused by the hydrophobic interaction between molecules containing methoxy
substitution. Owing to contact with water, hydrophobic blocks associate, leading to crosslinking. The viscosity increases
leading to the formation a three dimensional network. These gels are completely reversible. Polyethylene glycol (PEG) is a
simple synthetic and water soluble polymer. PEG is considered environmentally and biologically friendly materials, and has
been applied to industrial or biological use as a highly hydrophilic and viscous polymer. PEG-MC-water system forms
thermo reversible gel in heating process. PEG-water system forms a eutectic of PEG and water at lower temperature. In the
case of ethanol or 1-propanol aqueous solutions, the water-alcohol interaction can be detected by examining the melting
enthalpy of eutectic of alcohol and water [1, 2]. In this study, we focused on the eutectics of water and PEG in the PEG-MC-
water system.

EXPERIMENTAL

PEG6000, MC50, MC400, NaCl, KCI, RbCI and CsCl were purchased from Wako pure chemical industries, and
used without further purification.

Measurements were made with an SIINT DSC Exstar6000 DSC100, X-DSC7000, RV-1D, a JEOL NMR JNM
EX400, ECA400, a Jasco NIR V570, AND Sine wave Vibro Viscometer SV-10, and TA Instruments rheometer AR-G2,
AR2000, ARES-G2.

RESULTS AND DISCUSSION

Viscoelastic properties

Fig.1 shows the results of viscosity of before gelation sample and held at 277 K for 48 hours after gelation sample
(PEG6000 (0.07)-MC50 (1.00x10°%)-water sample). Fig.2 shows the results of Elastic modulus of before gelation sample and
held at 277K for 48hours after gelation sample (PEG6000(0.07)-MC50 (1.00x107%)-water sample). From these results, the
viscoelastic properties of the sample held at 277 K for 48 hours was not in agreement with the value before gelling. So the
influence of the maintain period at 277 K after gelation was investigated. Fig.3 shows the results. As for MC50 and 400, 72
hours afterward, viscoelastic property returned to the value before gelling.
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Fig. 3 Influence of the keeping period on viscoelastic properties of samples after gelling (a):G’, (b):G"
B : PEG6000(0.07)-MC400 (1.00x10°%)-water sample
@ : PEG6000(0.07)-MC50 (1.00%10%)-water sample

Water state analysis

The water in polymers affects their properties. Several techniques can be used to examine the different organization of
water molecules in the hydrogels. The most extensively technique used is DSC [3]. Fig.4 shows the influence of the keeping
period on melting enthalpy of eutectic of PEG and water after gelling. The melting enthalpy of the eutectic of PEG and water
was decreased in after gelling sample. When the after gelling sample was kept at 277 K, the value of melting enthalpy
returned to the original value gradually. Fig.5 shows the Influence of the keeping period on absorbance of peak near 1200nm
(a) and T, of YO NMR (b) of PEG6000 (0.01)-MC400 (1.00x107®)-water sample. The absorption peak of hydrogen bonded
water molecule appeared in 1200 nm. The number of hydrogen bonded water molecule was decreased in after gelling sample
and returned to the original value gradually. The value of T, of ’O NMR changes reflecting the mobility of the water. The
mobility of water was decreased in after gelling sample and returned to the original value gradually. From these data, water
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state in methylcellulose thermo reversible hydrogel containing PEG can be detect using melting enthalpy of eutectic of PEG

and water.
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Fig. 4 Influence of the keeping period on melting enthalpy of PEG-water eutectic after gelling
(a): PEG6000(0.01)-MC400 (1.00x10°%)-water sample, (b): PEG6000(0.07)-MC400 (1.00x107)-water sample
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Fig. 5 Influence of the keeping period on absorbance of peak near 1200nm (a) and T, of *’O NMR (b)
of PEG6000(0.01)-MC400 (1.00x10"%)-water sample

Methylcellulose hydrogel containing salt
The results cited above applied to methylcellulose hydrogel containing salt. Fig.6 shows the DSC melting curves

eutectics of water and alkali chloride [4, 5]. The melting temperature of eutectic in the MC-salt -water system was agreed
with that of eutectic in the salt-water system. Fig.7 shows the influence of the keeping period on melting enthalpy of salt-
water eutectic after gelling. In the case of KCI, RbCl and CsCl, the melting enthalpy of the eutectic of PEG and water was
decreased in after gelling sample. When the after gelling sample was kept at 277 K, the value of melting enthalpy returned to
the original value gradually. On the other hand, in the case of NaCl, the melting enthalpy of the eutectic of PEG and water
was increased in after gelling sample. The keeping period was influenced by cation. The keeping period of MC-CsCl-water
system was the longest. The period of keeping the memory of the gel state after gelling agreed with the strength of MC-salt
interaction in the gel state. It was considered that the hydrophobic interaction of MC with cesium ion was related to the
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mechanism of the gel state. The heat which occurs with gelling is very small in this case. So the gelling process was
investigated using DSC with optical observation (SIINT RV-1D).

without salt

containing NaCl

= containing KCI I}
s| E 252.6 K
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3, S
=]
containing CsCl 263.3 K
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% 250.7K
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Fig. 6 DSC melting curves of eutectic of water and salt of alkali chloride (0.1)-MC4000 (1.00x10%)-water sample.
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Fig.7 Influence of the keeping period on melting enthalpy of salt-water eutectic after gelling.
@ : Nacl, @ : KCl, ¥ : RbCl, A : CsCl
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Photobiological production of Hz2 by cyanobacteria is considered to be one of the strong
candicates of renewable energy source because both the source of energy (Sun light) and the
electron donor (water) are sufficiently large in quantity. We have proposed large-scale H2
production on the sea surface utilizing nitrogen-fixing cyanobacteria in floating flexible
plastic bagsi,2. In our system, the enzyme of Hz production is nitrogenase, which produces Hz
as the inevitable by-product of the N2-fixation reaction. In the absence of N2 (e.g. under Ar)
all the electrons are allocated to H2 production. The presence of hydrogenase activity should
be eliminated because it reabsorbs the produced Hz, and we have created several hydrogenase
mutants. In order that microalgae can be used for energy production, it is essential to reduce
the energy costs of nutrients (N, P, K etc.) and CO2. By optimizing the gas composition, the
Nostoc sp. PCC sp. PCC 7422 hydrogenase mutant (AHup) cells produced Hz for more than
60 days without renewing the culture medium. In the Hz production stage, COz s recycled
because it is absorbed for saccharide synthesis by photosynthesis, and released during
degradation of saccharides for the electron donors of Hz production. Thus our system has
potential to largely decrease the energy cost of nutrients and CO2. Amosa4 pointed out that that
the cost of bioreactors should be within several US$ per mzin order that fuels derived from
algae are economically viable. We have shown that flexible transparent Hz-barrier plastic bags
(Wakhy bags) can be used as bioreactors for photobiological Hz production. Our calculation
shows that the leakage of Hz2 over 60 days will be less than 1% of the Hz produceds. One of
our next challenges is to increase the energy conversion efficiency (from solar to Hz2) under
outdoor conditions, and some of our efforts for it will be discussed.
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We have proposed a scheme for large-scale photobiological production of H, on the sea
surface by mariculture-raised cyanobacteria with Sun light as the energy source and water as
the electron donor™?. Cyanobacteria synthesize saccharides by ordinary photosynthesis, and a
part of them is utilized for the nitrogenase reaction with H, as the inevitable by-product: [Eq
1] N2+ (6 +2n) H" + (6 + 2n) e- + 2 (6 + 2n) ATP — 2NHj3 + nH, + 2 (6 + 2n) (ADP + Pi).
With respect to the catalytic metal cluster, three types of nitrogenase can be distinguished:
Mo-type, V-type, and Fe-only-type. They are encoded by nif, vnf, and anf gene clusters,
respectively, and their amino acid sequences show significant sequence identity. Conventional
Mo-type nitrogenase is generally considered to be most efficient (n = 1, in [Eq 1] ) of them in
terms of nitrogen fixation (with the other two, n > 1), thus it is expressed in preference to V
and Fe-only nitrogenases when Mo was present. With respect to H, production, the alternative
enzymes could be more favorable than the Mo-type because they allocate more electrons than
the latter to H, production in the presence of N,. All of nitrogen-fixing cyanobacteria reported
to date have Mo-type, but some have V-type in addition®. The occurrence of Fe-only-type in
cyanobacteria has not yet been reported. A heterocyst-forming Nostoc sp. strain PCC 7422
showed the highest nitrogenase activity among 13 strains tested, and the AHup mutant devoid
of uptake hydrogenase activity had been created from it*. The strain has both Mo-type and
V-type nitrogenase®, and we have sequenced a part of nif and vnf gene clusters:
nifB3’-fdx-nifS-nifU-glbN-nifH-nifD5’ and a part of vnfDGK genes.

In order to preferentially express V-type nitrogenase, we knocked out nifH by insertional gene
inactivation. We have screened out several colonies using antibiotics (Sm and Sp) followed
by selection of double-crossover mutants with sacB whose expression in the presence of
sucrose is lethal to some cyanobacteria including this strain.
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Vitellogenesis-inhibiting hormone (VIH) in Crustacea belongs to the crustacean
hyperglycemic hormone (CHH)-family. In order to characterize multiple VIH molecules in
the shiba shrimp Metapenaeus joyneri, four CHH-family peptides designated as Mej-SGP-I,
-11, -111, and -1V were purified by reversed-phase HPLC. The four peptides were separately
subjected to N-terminal amino acid sequence analysis, which identified more than 55 amino
acid residues, although these sequences were not complete. All four peptides showed
considerable sequence similarity to the CHH-family peptides. The dose-response effects of
these peptides on vitellogenin mMRNA levels were examined using in vitro incubation of
ovarian fragments of the kuruma prawn Marsupenaeus japonicus.” Mej-SGP-I and -l
showed no significant inhibitory activities, while the other two peptides significantly reduced
vitellogenin mRNA levels. Mej-SGP-11l had more potent inhibitory activity than Mej-SGP-
IV by this bioassay. Moreover, Mej-SGP-I11 was the most abundant CHH-family peptide in
the sinus gland. Therefore, a cDNA cloning of this peptide was conducted in order to
determine its complete primary structure. A cDNA encoding the Mej-SGP-I1I1 precursor was
cloned by RT-PCR coupled with 5'- and 3'-RACE, and it was found that the mature Mej-SGP-
Il consisted of 72 amino acid residues containing 6 conserved cysteine residues and
possessed an amidated C-terminus. Mej-SGP-111 showed the highest sequence identity to Pej-
SGP-V, which is one of six VIHs in M. japonicus,? and was highly homologous to VIHs
characterized from other penaeid shrimp species. These results indicate that Mej-SGP-II1 is

possibly one of major molecules, which regulate vitellogenesis in M. ensis.
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We are proposing large-scale H, production on the sea surface utilizing nitrogen-fixing
cyanobacteria [1]. Photobiological production of H, by cyanobacteria is considered to be one
of the strong candicates for renewable energy because both the source of energy (Sun light) and
the electron donor (water) are large in quantity. Nitrogenase catalyzes nitrogen fixation
accompanied by uni-directional H, production, and in the absence of N, all the electrons are
allocated to H; production. By eliminating the uptake hydrogenase (Hup) activity through
genetic engineering, nitrogen-fixing cyanobacteria can accumulate H, for a long time in the
presence of O, evolved by photosynthesis. We have created more than 60 mutants (AHup, etc)
from Nostoc sp. The Nostoc sp. PCC 7422 AHup mutant accumulated H, to 20-30% (v/v) in 3
to 8 days, and the efficiency of light energy conversion into hydrogen was 3.7% vs visible light
(about 1.7% vs. total solar radiation). In order that microalgae can be used for energy
production, it is essential to reduce the energy costs of nutrients (N, P, K etc.) and CO; [2].
Although cyanobacteria require nutrients in the growth stage, they can be managed to produce
H; for a long time without renewing the culture medium. Moreover, combined nitrogen can be
omitted from the culture medium in the growth stage for nitrogen fixing cyanobacteria. In the
H, production stage, CO; is absorbed for the synthesis of saccharides, but released during
degradation of the latter as the electron donor for H, production (recycling of CO;). By
optimizing the gas compositions in the growth stage and in the H, production stage, we have
shown that Nostoc sp. PCC 7422 AHup cells were able to produce H, for more than 60 days
without changing the culture medium. In order that fuels derived from algae are economically
viable, it was pointed out that the cost of bioreactors should be within several US$ per m? [3].
We have shown that flexible transparent H,-barrier plastic bags (Wakhy bags) can be used as
bioreactors for photobiological H, production. Our calculation of the applicability of H,
production in the H,-barrier plastic bags in the future indicated that the leakage of H, over 60
days would be less than 1% of the H, produced [4]. One of our next important challenges is to
increase the energy conversion efficiency (from solar to H,) under outdoor conditions.

[1] H. Sakurai, H. Masukawa (2007) Mar. Biotechnol. 9: 128-145
[2] Clarens et al. (2010) Env. Sci. Technol. 44: 1813
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Abstract

We are proposing large-scale photobiological hydrogen production by mariculture
raised cyanobacteria where the microbes convert solar energy into hydrogen with water
as the source of electrons to reduce protons (1). The hydrogen gas is produced as the
inevitable by-product of nitrogen fixation by nitrogenase, an oxygen-labile enzyme
typically containing an iron-molybdenum cofactor (FeMo-co) at the active site. In the
absence of N, the enzyme directs all electrons to hydrogen production.

In an effort to increase hydrogen production by this strain, six amino acid residues
predicted to reside in the vicinity of the FeMo-co were mutated in an attempt to direct
electron flow more selectively toward proton reduction. Many of the 49 variants created
were deficient in N-fixing growth and exhibited decreases in their in vivo rates of
acetylene reduction. Of greater interest, several variants examined under an N,
atmosphere significantly increased their in vivo rates of H, production, approximating
rates equivalent to those under an Ar atmosphere, and accumulated high levels of H,
compared to the reference strains. Of the variants tested, the R284H culture exhibited
the most dramatically increased levels of accumulated H, compared to the reference
strain cultures in an atmosphere containing N, and O, (2) and was able to accumulate
H, for extended periods over several weeks without changing the culture medium.

References

1. Sakurai H & Masukawa H (2007) Promoting R & D in photobiological
hydrogen production utilizing mariculture-raised cyanobacteria. Marine
Biotechnology 9(2):128-145.

2. Masukawa H, Inoue K, Sakurai H, Wolk CP, & Hausinger RP (2010) Site-
Directed Mutagenesis of the Anabaena sp. Strain PCC 7120 Nitrogenase Active
Site To Increase Photobiological Hydrogen Production. Appl Environ Microbiol
76(20):6741-6750.

—368 —



ISNCA2012

Synthesis and metal ion binding properties of uracil

(thymine) dimers

Hiroyuki Yabe, Syunichi Takasaki, Itaru Okamoto and Akira Ono*
Department of Material & Life chemistry, Faculty of Engineering, Kanagawa University

ABSTRACT
Using alkyl derivatives as linkers, the 1N positions of two uracils were linked to give uracil
dimers, then polymers (polymethacrylates) carrying the uracil dimer units were synthesized.

Hg(l1) ion binding properties of the uracil dimers and the polymers were examined.

INTRODUCTION

Mercury and related compounds are included in all lists of priority pollutants [1]. Hg(Il) is a common
mercury pollutant species in the environment. Thus, the monitoring or removal of Hg(ll) is important.
Many methods have been reported to adsorb Hg(ll) ions from aqueous media. In particular, polymer
sorbents have become popular because of their increased adsorption capacity, higher efficiency, and
easier preparation. However, these sorbents lack selectivity for Hg(ll) ions.

Recently, Hg(ll) has been shown to selectively bind o o e o o
thymine-thymine (T-T) mismatched pairs in DNA sequences 2/—{“ HN>—\§ Q’ ?/—{Noj—\é
by forming T-Hg(Il)-T complexes (Fig. 1a) [2]. In this study, Nﬁ—<0 0>—N>Iw N{:J_Qo o>._NN\W
we synthesized uracil dimers and polymers carrying the
uracil dimer units and their Hg(ll) ion adsorption abilities
were examined.

Figure 1. Structure of a T-Hg(II)-T complex

RESULTS AND DISCUSSION
In scheme 1, a synthetic route for uracil dimers and polymers carrying uracil dimer units is shown.
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Scheme 1. Reagents: a; Benzoyl chloride / acetonitrile-pyridine. b; K,CO5 / 1,4-dioxane. c; (1)1,5-Dibromopentane,
DBU / CH5CN, (2)NaOAc / AcOH, (3)NH,OH. d; (1)K,CO3, 3-bromo-1-propanol / EtOH, (2)Benzyl bromide, NaH /
DMF, (3)3M KOH agq. / EtOH. e; SOCl, / THF f; CH,Cl, / Pyridine. g; (1)10% Pd/C, H, / MeOH. (2)Methacrylic
anhydride, DMAP, TEA / CH,Cl,.
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Hg(1l) ion binding abilities of uracil dimers and polymers carrying uracil dimer units were estimated
by Hg(I1) ion extraction experiment from aqueous solution into organic phases containing Hg(l1) binding
ligands 7, 9, and 10 (Fig. 2). An aqueous solution containing meracury ions, and an organic phase,
CHCIs3, containing the ligand were added into a tube, two phases were mixed vigorously, and centrifuged.
Remaining Hg(ll) ions in a supernatant (the aqueous phase) was measured by ICP-MS. Results are
shown in a bar graph (Fig. 2). By adding uracil dimer 7, or polymer carrying uracil dimer units 9,
amounts of remaining Hg(ll) ions were largely decreased. On the other hand, alkylated thymine
monomer 10 did not show any notable effects. The results may indicate that dimer structure is effective
for binding Hg(ll) ions. Other metal ions were not extracted by 7 or 9, which may indicated that the
uracil dimer units could be selective Hg(ll) adsorbents.
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7 b-_oen 9 polymer 10 CHCI, 7 9 10

Figure 2. Hg(ll) ion binding ability of a uracil dimer, a polymer carrying uracil dimer units.

CONCLUSION
Uracil dimers and polymers carrying uracil dimer units were prepared. From the extraction

experiments, it was shown that uracil dimer units selectively capture Hg(I1) ions.
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ABSTRACT

We investigated a method for synthesizing oligonucleotides having ester side chains which could
be hydrolyzed in cells. .

INTRODUCTION

The conjugation of lipophilic groups to oligodeoxyribonucleotides (ODNS) is closely linked to their use
as antisense-based therapeutics [1]. In this report, we studied a method for synthesizing oligonucleotides
carrying ester side chains as lipophilic groups.

RESULTS AND DISCUSSION
As a model experiment, an oligothymidylate having an ethyl ester was synthesized (Scheme 1). An
amidite unit of 2’-deoxycytidine having an ethyl ester group at 4-amino group was synthesized and used
for DNA synthesis. Starting from a solid support with a photo-reactive linker [2], an oligothymidylate
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Scheme 1.A synthetic scheme for an oligothymidylate having an ester side chain.
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was synthesized. The synthesized oligonucleotide was treated with a DBU solution (DBU : CH;CN =1:
9) for removing cyanoethyl protecting groups at phosphodiesters. Then, the solid support was suspended
in a mixture of CH3CN and water (1 : 1) which was irradiated by a high pressure mercury lamp. An
oligonucleotide 7 having DMTr group, released from the support, was adsorbed on a cartridge column,
and a column was treated with 3% TFA, and a deprotected oligonucleotide 8 having an ester group was
eluted and purified by HPLC. Purities of the oligonucleotides 7 and 8 were analyzed by HPLC (Fig. 1).,
and the structure of 8 was determine MALDI-TOF MS.

7 99,98 8 19.34
15 20 25 min. 15 20 25 min.

Figure 1. HPLC profiles for oligonucleotides with a reverse phase silica gel column. Left: a
linear gradient of CH3CN from 23% to 39% (20 min) to 50% (5 min) in 0.1 M
triethylammonium acetate (pH 7). Right: a linear gradient of CH3CN from 3% to 21% (20
min) in 0.1 M triethylammonium acetate (pH 7).

7 was incubating with esterase (PLE, from porcine liver, SIGMA) and reaction was analyzed by
HPLC. The ester group of 8 was slowly hydrolyzed and a peak corresponding to an oligonucleotide
having carboxylic group, with several peaks for unknown products, was observed,

CONCLUSION

An oligothymidylate having an ethyl ester side chain was synthesized on a DNA synthesizer starting
from a solid support having photo sensitive linkers. By incubating with PLE, the ester group attached to
ODN was slowly hydrolyzed.
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ABSTRACT

We synthesized a nucleoside phosphoramidite unit carrying a diethyl iminodiacetate group which
was chemically incorporated into oligodeoxyribonucleotides (ODN) on a DNA synthesizer. The
fully protected ODNs were treated with conc. NH,OH to give ODNs carrying iminodiacetamide
functions attached to cytosine residues.

INTRODUCTION

DNA duplexes containing metal ion mediated base pairs (metallo-base pairs) in which the hydrogen
bonds in Watson—Crick (W-C)-type base pairs, as found in natural DNA, are replaced by metal-base
bonds."? In such studies, hetero-aromatic rings (natural and artificial nucleo-bases) were used to bind the
metal ions, thus, transition metal ions, which have plane coordination structures, were incorporated into
the metal-mediated base pairs. On the other hand, Wengel and co-workers reported syntheses
of ODNs carrying terpyridine group (metal ion binding group) through linkers and the
ODNs formed duplexes in which the metal ion binding groups were placed in the minor

grooves. Thermal stabilities of the duplexes were greatly improved in the presence of

transient metal ions such as Ni2*, Cu?*, and ", o Metation @
702+ 3 HO>_/N—\_N/—<OH o {o \)=o
The aim of this study is to synthesize novel DNA ~ © o o N’\)
duplexes having a metal ion binding groups. EDTA R R0
Iminodiacetamide and iminodiacetic acids were OTR R {R T

. L O R N’\g _

employed as metal ion binding groups. As EDTA T /\JIR\O Metalion ~

tightly captures various metal ions, two iminodiacetic \K’ DN \\
acid groups could form stable complexes by capturing DN R = NH,, OH

metal ions such as transition metals, alkaline earth  Figure 1. Schematic representation of ODNs
tals (Fia. 1 having iminodiacetamide functions and their
metals ( 19. ) metal ion binding.

RESULTS AND DISCUSSION
In Scheme 1, a synthetic route for the 2’-deoxycytidine derivative having iminodiacetate and it’s
phosphoramidite unit is shown. Reaction of 4-(bromomethyl)benzoic acid 1 and diethyl iminodiacetate
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2 gave a imonodiacetate having carboxylic function 3. Meanwhile, a 2-deoxycytidine having an
aminoalkyl function 8 was synthesized according to the established method. Coupling of 3 and 8 gave a
2’-deoxycytidine derivative carrying iminodiacetate group 9, which was converted into a nucleoside
phosphoramidite unit 11 and used for ODN synthesis.
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o uN o 10ea (©)LOH j’ N
4 N
\/©)J\ o OFt JOJ\,N ] WSC 2eq o! krroa ° kn'OEt Oy _NH,
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rt,7h r.t., 1 day NH 1) DNA synthesis
3 o SN NH o
57% 60% SN S —_—
{ T bwmro N"So 2) 28% NH; [NH
f(iNH HN/\/NHZ DMTrO o N0 2 steps o rt. 6h -
| SN p 8% o__O CN |
HO, N0 TBDMSO i AN NSo
o —_ DMTTrO. NSO 1 N o} 0.
—_—
— ° 9 Y 1 o
HO 0,
4steps  TBDMSO AN
Scheme 1

8

Fully protected ODNs were deprotected and purified by the established procedures those used for
natural ODN synthesis. By the treatment with conc. NH4OH, the diethyl iminodiacetate groups were
converted to iminodiacetamide groups, then, deprotected ODNs were purified to give desired products
with moderate purities (Fig. 2). In order to obtain ODNs having iminodiacetic acid groups, the fully
protected ODNs were treated with a NaOH solution, however, desired products have not been obtained.

5" - GTG ACC AXT GCA GTG -3 3 - CAC TGG TXA CGT CAC -5’

17.24
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As. An

25 0 5

e
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20 10 15

Time(min)

20 25

Figure 2. HPLC profile

Thermal denaturation studies of duplexes having the iminodiacetamide groups were preformed
in the presence of various metal ions, however, no metal ion showed obvious stabilization effect.
CONCLUSION

ODNs carrying the iminodiacetamide groups have been synthesized and duplexes carrying the
iminodiacetamide groups were used for thermal denaturation studies in the presence of metal ions,
however, any metal ions did not show obvious duplex stabilization effect.s
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bio-degradable protecting groups.
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ABSTRACT

Nucleoside-3’-phosphoramidite  units  with a  biodegradable  protecting  group,
ohydroxyphenylprpanol derivatives, were synthesized. A thymidyl-thymidine with the
protecting group was synthesized by a liquid phase method. On treatment with an esterase, the
protectes thymidyl-thymidine was converted into a free dinucleotide.

INTRODUCTION o] (A) o] (B)
Oligonucleotides and their RJ\O o R, RJ\O 0
conjugates are expected to have many ©ﬁ<)\ H/ ©i</\ 0—||’—0Rz
applications 1n therapeutics and OR,
diagonostics, such as antisense, l estrase l estrase

antigens, siRNA therapeutics, and so

on. In order to increase their stability OH/\O R, 0*'/\ 0
and cell permeability, methods for wﬂ &@O_T_ORZ
I OR,

protecting phosphodiester groups with

l cyclization l cyclization

o o
I
|-|o—||=—0R2
OR,

free nucleotides by the actions of Figure 1. (A) a schematic representation for lactonization

cellular enzymes [1]. In this report, we  accelerated by the TML effect.
(B) for cyclic ether formation.

biodegradable protecting groups have o
been investigated. Such biodegradable o
conjugates should be taken into cells HZN/RZ

efficiently and then transformed into

propose new protecting groups for
phosphodiester groups in oligonucleotides.
The lactonization of ohydroxyphenylprpionic acid derivatives has been used for
preparing pro-drug type compounds. In such compounds, lactonization is accelerated
methyl substituents, usually referred to as trimethyl lock (TML) effect (Fig. 1A) [2]. If
cyclic ether formation is accelerated by the TML effect, a protection group
(ohydroxyphenylpropanol derivative) shown in Fig. 1B could be deprotected in cells.
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RESULTS AND DISCUSSION

3-(2’-hydroxy-3’,6’-dimethylphenyl)-3,3-dimethylpropanol 1, prepared according to the reported
method [2], was converted to 3-(2’-O-butylyl-3’,6’-dimethylphenyl)-3,3-dimethylpropanol 2, which was
reacted with thymidine phosphordimidite 3 to give a new amidite unit 4 (Scheme 1). A coupling of 4 and
3’-0O-acethylthymidine followed by oxidation and de-tritylation gave a thymidyl-thymidine having the
biodegradable protecting group 5, in a moderate overall yield.

(o]
OH /\)’Lo
T =
1 2 0 Q
i i s \ﬁf‘
I f‘ I f‘ v, _“who Ho_  “N“So
DMTrO. N ™0 DMTrO. N ™0
AR AR SV v 4¥
9, o OAc o ||)¢o NH

(o} (o) — |
JE Y TN SN R ¢ ol \°w§ g
N N N~ \O/Qij/ o
PPN A

OAc
3 4
Scheme 1. A Synthetic route for a thymidine 3'-phosphoramidite having a biodegradable group
and a dimer having the proecting group. Reagents: a); 1H-tetrazole / CH,Cl,, b);1) 1H-tetrazole

/ CH3CN, 2) t-BuOOH / CH3CN, 3) 80% AcOH

A protected dinucleotide 5 was treated with esterase (PLE, from porcine liver, SIGMA). By HPLC
analysis of the reaction mixture, as peaks corresponding to 5 (a diastereomer) were diminished, a peak
for free thymidyl-thymidine was appeared.

CONCLUSION

A new thymidine 3’-phosphormidite unit having a protecting group (o-hydroxyphenylpropanol
derivative) was prepared and used for synthesis of a thymidyl-thymidine having the protecting group.
Treatment of the thymidyl-thymidine with PLE gave free thymidyl-thymidine. The data may indicate a
usefulness of o-hydroxyphenylpropanol derivatives as biodegradable protecting groups for
phosphodiester groups.
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EFFICIENT SYNTHESIS OF OLIGONUCLEOTIDES CONSISTING OF PHOSPHODIESTER AND
PHOSPHOTRIESTER LINKAGES
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ABSTRACT

A new and efficient method for preparing oligonucleo-
tides consisting of phosphodiester and phosphotriester
linkages has been developed. A new nucleoside 3’-O
phosphoramidite unit having a dioxolenone structure
was synthesized and used for oligonucleotide syntheses
on a DNA synthesizer with a solid support having a light
sensitive linker. Oligonucleotide synthesized using a gen-
eral protocol was cleaved from the solid support by
photo-irradiation, without NH,OH treatment, oligonu-
cleotide consisting phosphodiester linkages were ob-
tained. The dioxolenone groups were expected to be
cleaved in the oxidation step with an I, solution.

INTRODUCTION, RESULTS AND DISCUSSION,
CONCLUSION

Chimeric oligonucleotides consisting of both phosphodi-
ester and phosphotriester linkages have been expected to be
efficiently applied for antisense strategy, since such chi-
meric oligonucleotides are sufficiently nuclease resistant
and soluble in aqueous solutions. In one of the strategies for
synthesizing chimeric oligonucleotides, a fully protected
oligonucleotide having two kinds of protecting groups on
phosphotriester linkages is synthesized, then one kind of the
protecting groups is selectively deprotected to generate
phosphodiester linkages but the other protecting groups are
remained, thus a chimaric oligonucleotide is generated .

In this report, we describe a new strategy for preparing
the chimeric oligonucleotides. We synthesized a new syn-
thetic unit, thymidine 3’-O-phosphoramidite 1 which has a
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Figure 1.

dioxolenone structure in a protecting group for the phos-
phoramidite moiety (Figure 1) [1]. Using 1, a commercially
available methyl-phosphoramidite unit 2, and a solid sup-
port having a light sensitive linker 3 [2], an oligodeoxyribo-
nucleotide was synthesized on DNA synthesizer using a
general protocol. Without NH,OH treatment, the synthe-
sized oligonucleotide was released from the solid support by
photo-irradiation and the structure of the oligonucleotide
was analyzed by HPLC and MALDI-TOF MS. In the syn-
thetic cycle, the dioxolenone protecting groups were depro-
tected, but the methyl groups were maintained through the
synthesis and deprotection procedures, thus a chimeric oli-
gonucleotide consisting of phosphodiester linkages and
methyl-phosphotriester linkages was obtained.

Dioxolenone group have been used for protection of car-
boxyl group and phosphodiester groups, and the di-
oxolenone groups are deprotected by alkaline solutions and
enzymatic activities such as esterases [3]. In above synthetic
procedure, no alkaline condition and no enzymatic treatment
were used. Namely, the dioxolenone groups are able to be
deprotected in condition(s) in the synthetic protocol. At pre-
sent, we expected that the dioxolenone groups are depro-
tected in an I, solution used for oxidization step.

u u
I, solution
(o] (o]

\//O

\
P P
Oo~"~0" Y HO™
0#1(\ 0\ o T 0 o T
o
o 0.,

Figure2. ™

Correspondingly, the new and efficient strategy for pre-
paring chimeric oligonucleotides consisting of phosphodi-
ester and phosphotriester linkages is described. Since no
alkaline condition is used, the strategy could be used for
preparing oligonucleotide having alkaline sensitive func-
tional groups.
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PREPARATION OF A NOVEL RNA DETECTING PROBE WHICH INCREASE FLUORESCENT
INTENSITY BY BINDING TO THE 3'-END OF A TARGET RNA.
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ABSTRACT

The aim of this study is to develop new RNA detecting
probe which consisting of a DNA strand, a fluorescing
group and a phenyl boronic acid residue. The DNA
strand of the probe binds to a 3'-end sequence of a target
RNA to form a double helical structure, then the boronic
acid residue of the probe and a diol group at the 3"- end
of RNA form boronate esters which results increasment
of fluorescence intensity by cancelling photo-induced
electron transfer (PET) between the fluorescent group
and an amino group to which the phenyl boronic acid
group attached.

INTRODUCTION, RESULTS AND DISCUSSION,
CONCLUSION

Recently, functions of RNA molecules in the cell have
been of prime interest. For investigation of RNA functions,
efficient methods for selectively detecting a target RNA
molecule in a mixture of numerous numbers of RNA
molecules in a cell have been desired.

cis- d|oI

RNA strand
nanansassnaaaanannans RNA
N
N N N N T
3
DNA strand
Boronate esterw
RNA
Fluorescence O B: [
N N N N N
L NN NN NN

Figure 1. Schematic representation of the RNA detecting probe

In this report, we propose a new method for sequence
specifically detecting a RNA molecule by using a novel
synthetic DNA strand carrying a boronic acid group

attached to a fluorescent group (Figure 1) [1]. A
fluorescence intensity of the fluorescent group is decreased
by photo-induced electron transfer (PET) between the
fluorescent group and an amino group to which the phenyl
boronic acid attached [2]. The DNA strand of the probe
binds to a 3end sequence of a target RNA to form a double
helical structure, then, the boronic acid of the probe and a
diol at the 3end of the RNA, those placed close to each
other, form a cyclic boronate ester structure [3-5]. The
formation of the cyclic boronate esters changes the electron
density of the phenyl group, which may some degree cancel
PET between the fluorescent group and the amino group.
Consequently, the fluorescence intensity increases.

In Figure 2, fluorescence spectra of a probe in the
presence of complementally strands are shown. By adding
an oligonucleotide having a ribonucleoside residue at the
3’-end, the fluorescence intensity of the probe increased
(solid line). Contrarily, the fluorescence intensity did not
change at all by addition of a deoxyribo-strand (dotted line).
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Figure 2. Fluorescence spectra of solutions containing an
appropreate duplex (2 uMlin 100 mM Phosphate buffer (pH 8), 1
M NaClO,4, A, 379 nm.
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ABSTRACT

Two thymines were connected by a linker to give a

thymine dimer which selectivglcaptured a Hg(ll) ion,
however, Ag(l) and Cu(ll) ions were not bound to the
dimer. The dimer will be conerted to a methacrylate
which will be used for polymerization

INTRODUCTION, RESULTS AND DISCUSSION,
CONCLUSION

Our previous work demonstrated that T-T and C-C
mismatches could be stabilized by Hg(ll) and Ag(l) ions,
respectively, because of stable and selective formation of
the metal-mediated base pairs T-Hg(Il)-T and C-Ag(l)-C in
DNA duplexes [1,2]. Moreover, these phenomena have
been applied to making a DNA structure-based sensor to
detect the metal ions [3]. In this report, we describe an at-
tempt for preparing a functional polymer which selectively
captures Hg(ll) ions. We expected that Hg(ll) ions could
be captured by the thymine-dimer units attached the poly-
mer.

According to the synthetic route shown in Scheme 1, a
thymine dimer 7 was synthesized.

o 1 _Bz T e T &
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1 2 3
4.R1= BZ,R2=-BF
d[—_>5,R1= H, R, = - OAc
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Scheme 1. Reagents: a; (1) Benzoylchloride / acetonitrile-pyridine.
b; K,CO5 / 1,4-dioxane. ¢; 1,5-Dibromopentane, DBU / CH;CN.
d; (1) NaOAc / AcOH. e; NH,OH.

As gradually adding Hg(ll) ions, absorption spectra of a
solution containing 7 were measured (Figure 2A). Optical
densities at 265 nm were plotted according to concentra-
tions of added Hg (1) ions (Figure 2B). By adding Hg(ll)

ions, absorbance decreased linearly, then a transition point
was observed at around one equivalent, which indicated
that one Hg(ll) ion bins to 7. ESI-MS spectra of a solutions
containing 7 and appropriate metal ions are shown in Figure
2C. In the presence of Hg(ll) ions, peaks corresponding to a
7-Hg(11) complex were observed. Contrary, no peak indi-
cating formation of 7-metal ion complexes was observed in
the presence of Ag(l) ions and Cu(ll) ions. Above results
indicate that a thymine dimer 7 selectively binds Hg(ll) ion.
An attempt for synthesizing novel polymers carrying
thymine dimer units for developing materials which highly
selectively binds Hg(ll) ions is in progress.
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Figure 2. (A) Absorption spectra of 7 in the presence of Hg(ll) ions. (B) Optical
densities at 265 nm vs Hg(ll) concentrations. (C) ESI-MS spectra of solution
containing 7 and appropriate metal ions.
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The production of hydrogen from water by visible light is one
of the most challenging tasks for alternative energy resources.
The multi-component systems employing a photosensitizer, a
water reduction catalyst, a sacrificial reductant, and an electron
relay have been widely studied as a photocatalytic system for
hydrogen generation.  However, in their systems expensive
catalysts such as colloidal platinum have frequently been
employed, and hence developing alternative cheaper catalyst is an
important area of research for hydrogen production.

On the other hand, we have focused on studing the metal
complexes with non-innocent ligands, and then succeeded in
preparating some redox-active nickel complexes with N,S donor
atoms [1]. Here we report that a nickel complex with non-
innocent ligand exhibits good catalytic activity as a less expensive
catalyst for the photocatalytic production of hydrogen from water
when paired with Ru(bpy)s**, EDTA-2Na, and MV?*,

Cl Cl

o~ e

Cl o Cl
\ - i 7
N S/ \S N

Cl Cl

redox-active nickel complex catalyst

[1] T. Kawamoto, K. Takeda, M. Nishiwaki, T. Aridomi, T. Konno, Inorg.
Chem., 2007, 46, 4239-4247.

Keywords: hydrogen production, nickel complex, non-
innocent ligand
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It is well known that 2-substituted benzothiazoles are a
considerably important class of compounds due to their broad
biological and pharmaceutical properties [1]. On the other hand,
cyclometalated platinum(ll) complexes have attracted much
attention as organic light-emitting devices [2] and luminescent
oxygen sensors [3].

Here we report synthesis of cyclometalated platinum(ll)
complexes containing benzothiazole derivatives as ligands and
their photosensitizing ability for visible light-driven hydrogen
production reaction from water in the multi-component systems
comprised of a water reduction catalyst, a sacrificial reductant,
and an electron relay.

CromOm - L5
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Metal-organic frameworks (MOFs) have been attracted
attentions because of potential applications in gas storage,
heterogeneous catalysis, magnetism, and so on [1]. Specially,
preparations of heterometallic MOFs with complex ligands instead
of organic linkers in traditional MOFs are very important for these
applications [2]. Synthesis and functional applications of some
heterometallic MOFs have been reported so far, but there are still
in a stage of development compared with traditional MOFs.

Our group have focused on applications of heterometallic
MOFs using Pd(Il) complex ligands, and recently succeeded to
prepare some heterometallic Pd MOFs [3]. Here, we will report
synthesis, identifications, and gas adsorption properties of novel
M-Pd MOFs (M = Cu, Cd, Co) constructed from trans-[PdCI(3,5-
pydc):] (3,5-pydc = pyridine-3,5-dicarboxylic acid).

HOOC cl COOH
/ \ . | . -
¢ - N P|d N\ y
HOOC Cl COOH

trans-[PdCl,(3,5-pydc),]

[1] G. Ferey, C. Serre, Chem. Soc. Rev., 2009, 38, 1380. [2] C. D. Madhab,
X. Shengchang, Z. Zhangjing, B. Chen, Angew. Chem. Int. Ed., 2011, 50,
2. [3] Y. Miyazaki, Y. Kataoka, T. Kawamoto, W. Mori, Eur. J. Inorg.
Chem., 2012, 5, 807.

Keywords: metal-organic frameworks, palladium complex,
gas storage
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Introduction

Since the pioneering work of NOy storage-reduction (NSR) catalysts by Toyota’s
research group, many studies have been reported on the mechanism of NSR
reaction over Pt-BaO/Al,O3; catalysts. The generally accepted mechanism on this
reaction is “NO; transfer from Pt to BaO” forming Ba(NO3), surface layers. Recently
we have proposed a novel “K* transfer mechanism from and back to K rich titanate
surface layers” for Pt/KNO3/K-titanate NSR catalysts [J.Catal.,280(2011)161]. In the
present study we have investigated the mechanism of NSR process over Pt/KNO;
/CeO;, and Pt/KNO3/ZrO, by means of in situ XPS and FT-IR during the reaction. We
have found that under lean conditions KNOj like species are stored below the
PtCeO3(PtO-Ce0,) top layers, and under rich conditions K* may be stabilized in the
K.Cey04 (KO- Ce,05) top layers in a way similar to “K* transfer mechanism?”.
Experimental

Various amounts (x = 2.5, 3.5, 4.9 mmol/g-cat.) of KNO3 and 0.08 mmol/g-cat. of
Pt were impregnated on ZrO, (s.a.=100m?%g) or CeO, (s.a.=150m?/g) supports. After
reduction of a catalyst (0.2g) at 350°C, a NOy storage process (lean; 80mL/min of
930ppm NO/7%0,/He) was performed on a gas flow system and the output gas was
analyzed by mass spectroscopy, followed by a rich process of 80mL/min of 4%H,/He
flow. The lean-rich cycle experiments were carried out using an interval of 6 min of
NOy (930ppm) and 4 min of H, (4%) with 80ml/min flow (catalyst; 0.19).
Results and Discussion

Table 1 summarizes the full NO trapping periods during a lean process, total
amounts of stored NO, and desorbed N, over various catalysts. Both ZrO, and CeO,
supported catalysts exhibited excellent NRS behavior at 350°C. In the case of CeO,
supported catalysts, the full trapping period and the amount of stored NOy increased
with the increase of added KNO3 and the highest storage capacity of 2.4 mmol/g with
the longest trapping period of 29 min was achieved in the case of 4.9 mmol of KNO3-
added catalyst. The particle size of Pt was very small and could not be detected by
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TEM after H, reduction. On the Tablel Full trapping period (min),amounts of stored

NO and desorbed N, (mmol/g-cat.)

contrary over ZrO, supported

Catalysts trapping period NOystored N, des

Pt/2.5K/ZrO, 20.7 1.2 0.7

catalysts, the decrease of the PU3 SKIZrO- 183 13 08
; i Pt/4.9K/ZrO, 15.8 15 0.9
trapping  periods and  nearly Pt/2.5K/CeO, 18.6 1.1 0.7
constant NOy storage amounts | PU3.5K/CeO, 24.1 1.6 0.9
Pt/4.9K/CeO, 28.6 2.4 15

were observed with the increase
of added KNOs.

Fig.1 shows the lean-rich cycle experiments over Pt/2.5K/CeO, and Pt/3.5K/CeO,
catalysts. In the case of 3.5 mmol of KNOs-added catalyst, almost all of the NO, was
stored for 6 min and the capacity was completely recovered by a 4 min H; reduction,
indicating an excellent NOy trapping capacity

with high stability. However, over 2.5 mmol of
KNOs-added catalyst, a small amount of NO
was detected at the later stage of the lean cycle.

In-situ XPS measurements were carried out

to identify NOy stored and H, reduced states
(Table 2). After NOy storage, the existence of
KNOg3 species was confirmed by K2p(292.7eV),
N1s(407.1eV) and 0O1s(532.6eV) transition
peaks, although their intensities were not as 4000 4500 Tiﬁ?gtzsegsoo 6000
strong as those of Pt4f(72.3eV;Pt**) and

Ce3d(889.0 eV;Ce*) peaks. These results
suggest that KNOg3 like species are stored below the PtCeO3(PtO-CeO,) top layers,

Fig.1 Lean-rich cycles at 350°C.

which was confirmed by FT-IR during the cycle. After in situ reduction by H,, the N1s
peak disappeared with the large increase of K2p(293.6eV) and the shift of
Ce3d(88.5eV;Ce*") peaks. At the same time, the Pt4f(70.6eV;Pt°) peak decreased
significantly indicating the complete removal of KNO3 together with the reduction of
Pt. Accordingly under rich conditions K" may be stabilized as K,Ce,0, (K,O - Ce»05)
on the top layers of ceria support. Similar XPS results were obtained in the case of
Pt/2.5K/ZrO, indicating the operation of “K™ transfer mechanism” on both catalysts.

Table 2 B.E.(eV) changes during NO, stored & reduction processes of Pt/2.5K/CeO, by in situ XPS

Ptaf7/2 K2p3/2 Ce3d5/2 N1s O1s
reference 71.0 292.7 883.1 398.1 533.2
NO, stored 72.3 (5) 292.7 (0.3) 889.0 (1.2) 407.1 532.6, 529.0
H, reduced 70.6 (1) 293.6 (1) 885.6 (1) - 531.6, 529.0

(Numbers in the parentheses represent relative intensity ratios between oxdized and reduced peaks.)
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Marked Effect of Re Addition upon Aqueous Phase Reforming of
Ethanol over TiO, Supported Ir and Rh Catalysts
Toshiaki Nozawa, Y. Mizukoshi, Akihiro Yoshida and Shuichi Naito*
Department of Material and Life Chemistry, Faculty of Engineering, Kanagawa
University, 3-27-1, Rokkakubashi, Kanagawa-ku, Yokohama, 221-8686, Japan

The production of hydrogen by reforming of hydrocarbons or alcohols has
attracted great attention for fuel cell applications. Among the liquid feedstocks for
producing hydrogen, ethanol is one of the most promising candidates because of its
relatively high hydrogen content, possibility to form from renewable origin, non-
toxicity, and facile storage and handling. In the present work, we have found the
large enhancement effect of Re addition upon the aqueous phase reforming of
ethanol over Ir/TiO, and Rh/TiO,, and studied the role of Re by kinetical investigation
as well as physicochemical techniques.

Experimantal

TiO, supported Ir, Ir-Re, Rh, Rh-Re catalysts (5wt%, 1:1 molar ratio) were
prepared by a conventional co-impregnation method. The reaction was carried out in
a stainless steel autoclave (volume: 400 ml) connected to online TCD and FID gas
chromatographs for measuring the time courses of gas-phase and liquid-phase
products. After reduction of the catalyst (0.5g) with H, at 623 K for 6 hrs, 80 cm?® of
degassed aqueous solution of reactants was introduced into the reactor under
nitrogen atmosphere and the reaction was started at 473 K under 2.5 to 3.0 MPa.
During the reaction, the liquid phase content of the autoclave was stirred vigorously
by a magnetic stirrer. The catalysts were characterized by means of TEM, XPS and
XRD techniques.
Results and Discussion

Table 1 summarizes the initial formation rates of various products in the

agueous phase reforming of ethanol and acetaldehyde (AcH) over various catalysts.
In the case of EtOH-H,0 reaction, dehydrogenation of ethanol gives AcH, which goes
to two different pathways, (1) decomposition to form CH4 and CO, and (2) hydration
to form acetic acid (AcOH). Over Ir/TiO,, both pathways took place simultaneously
and similar amounts of CH,4, CO; (formed by WHSR of CO), AcH and AcOH were
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formed. While, over Table 1. Initial rates of aqueous EtOH and AcH reactions at 473K

. L Catalysts Reactant Initial formation rates (mmol/g-cat h)

Rh/TIO similar (vol%) Hz | CO, | CHs | AcH | AcOH | EtOH
ts of CH g WTiOz EtOH(10) | 75 | 07 | 11 | 1.3 | 0.4 -
amounts o 4 an Ir-Re/TiO; EtOH(10) | 246 | 0.7 | 1.2 | 0O 8.7 -
Rh/TiO; EtOH(10) | 12.0 | 5.6 | 59 | 0 0 -

CO, were formed ¢yRerro, EtOH(10) | 41.8 | 12.7 [16.2] 0 5.4 -
: Rh/TIO, AcH(5) 51 | 46 | 7.1 | - 2.4 14
without AcH and AcOH Rh-Re/TiO; | AcH(5) 13.8 | 15.6 | 18.7 | -- 14.4 11.2

indicating that pathway

(1) was predominant. Re addition to Ir/TiO, enhanced the forma-tion rate of H, for
three times, and AcOH for six times, although the formation rates of CH, and CO.
were almost the same. On the other hand the effect of Re addition to Rh/TiO, was
much more drastic; the initial rates of CH, and CO, formation increased two to three
times accompanied with the formation of large amount of AcOH. In the case of AcH-
H,O reaction, addition of Re enhanced the formation rates of H,, CO,, CH, and

AcOH, indicating the acceleration of both decomposition and hydration processes.

-1

In order to study the role of added Re
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of Re/metal ratios, which showed a plateau Re /Ir molar ratio  Re / Rh molar ratio

at around 0.5~1.0. These results suggest Fig.1 Dependence of Re/lr and Re/Rh ratios
the formation of some surface bimetallic

clusters between Re and Ir or Rh, which are the active species for this reaction. TEM
images of the reduced catalysts indicated the increase of the particle sizes of the
metals from 2-3 to 4-5 nm by the addition of Re, which also supported the formation
of bimetallic cluster formation.

In XPS analyses of the reduced catalysts, the binding energies of Ir and Rh were
almost zero valent in both Ir/TiO, and Rh/TiO,, which did not change by adding Re.
On the other hand, the binding energy of added Re indicated the presence of zero
valent Re species again suggesting the formation of bimetallic clusters. By
introduction of H,O vapor at 473K, in-situ XPS observation revealed partially oxidized
Re species, which would be more similar to the actual agueous EtOH reaction
condition. Accordingly, well dispersed bimetallic clusters would work as the active
sites for EtOH dehydrogenation and AcH decomposition, whereas patrtially oxidized
Re sites may work for the hydration of AcH to form AcOH.
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1 Introduction

Aqueous phase reforming (APR) of oxygenated
hydrocarbons such as alcohols and acids is one of the
most promising processes for hydrogen production. As
compared with a usual steam reforming reaction, the
advantages of liquid phase reforming are the possibility
to make more compact and simple reaction equipments

and needless of evaporation energy of aqueous solutions.

In spite of its importance, there are few researches that
dealt with liquid phase reformings from the point of
heterogeneous catalysis except for an anode reaction in
direct methanol fuel cell (DMFC) [1, 2].

J. Dumesic et al. reported the liquid phase reac-
tion of methanol and other oxygenates with water over
supported Pt catalysts at 500K [3, 4]. Generation of H,
and CO, by liquid—phase reforming at low temperatures,
however, is accompanied by selectivity challenges, be-
cause the reaction of H, and CO or CO, to form alkanes
is highly favorable at these low temperatures. The H,
selectivity is dependent on the type of metals, the nature
of supports, the feed reactant molecules and the reaction
conditions.

In the present study, we have studied the particle
size effect as well as Re addition effect on the APR reac-
tions of ethanol and acetic acid over Ru/TiO, catalysts to
clarify the controlling factors for the selectivity of this
reaction.

2 Experimental

TiO, supported Ru and Ru-Re(1:1) catalysts were
prepared by a conventional impregnation method em-
ploying RuCls-xH,O and NH4ReQ, as precursors. The
reaction was carried out in a stainless steel autoclave
(volume: 400 ml) connected to online TCD and FID gas
chromatographs for measuring the time courses of gas-
phase and liquid-phase products. After reduction of the
catalyst (0.5g) with H, at 623 K for 6 hrs, 80 cm® of
degassed aqueous solution of reactants (EtOH:10 vol% |,
AcOH: 1 vol%) was introduced into the reactor under
nitrogen atmosphere and the reaction was started at 473
K under 2.5 to 3.0 MPa. During the reaction, the liquid
phase content of the autoclave was stirred vigorously by
a magnetic stirrer. Particle sizes of the employed cata-
lysts were controlled by changing the loading amounts
of metal precursors in the impregnation procedure. Ta-
ble 1 summarizes the estimated particle sizes determined
by CO chemisorption and TEM observation, which
shows almost linear relationship with loading amounts.
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Table 1 Dispersion and particle sizes of Ru/TiO,

Loading Dispersion Particle size(nm)
amount (wt%o) (CO) (%) co TEM
0.5 62.6 0.5 -
1.0 56.5 1.0 0.9
2.0 28.8 1.9 1.5
5.0 14.1 5.9 4.8

3 Results and Discussion

3.1 Aqueous phase reforming of ethanol over Ru/TiO,
and Ru-Re/TiO, catalysts at 473K

Figure 1 shows the time courses of the aqueous
phase reforming of ethanol over (A) 5wt% and (B)
0.5wt% Ru/TiO, catalysts at 473K. In both cases, H,,
CH, and CO, are the major products in the gas phase
with a small amount of acetaldehyde (AcH) and acetic
acid (AcOH) in the liquid phase. Over 5wt% catalyst,
the amounts of formed H, and CO, showed the plateau
after 200 min accompanied with a large increase of CH,
formation, indicating the occurrence of successive
methanation of CO,. On the other hand, over 0.5wt%
catalysts main product was H, with a smaller amount of
CH, and CO, (1:1 ratio), indicating the possibility of the
prevention of undesirable methanation by employing the
catalysts with smaller particle sizes.
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Fig.1 Time courses of aqueous EtOH-H,O reaction over
(A) 5wt% and (B) 0.5 wt% Ru/TiO; at 473K.

Table 2 summarises the effect of Re addition upon
the product distribution of aqueous EtOH-H,O reaction
at 473K over 5.0 and 0.5 wt% Ru/TiO, catalysts. In
both cases, Re addition enhanced the formation rates of
H, and AcOH significantly probably because of the ef-
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fective acceleration of hydration process by highly dis-
persed Re oxide layers.

Table 2 Product distribution of EtOH-H,O reaction at 473K
for 10 hours.

Cat. wit mmol / g-cat Conv.
% | H, CH, co, AcH | AcOH (%)

Ru 5.0 345 124 30.6 1.23 3.80 30.1
Ru-Re 5.0 85.2 109 33.8 0.52 36.8 40.9
Ru 0.5 34.1 116 12.3 0.83 1.56 25.0
Ru-Re 0.5 83.5 11.7 12.2 0.49 20.8 35.2

3.2 Aqueous phase reforming of acetic acid over
Ru/TiO, and Ru-Re/TiO, catalysts at 473K

Similar particle size effect was observed for the
aqueous phase reforming of acetic acid. Figure 2 shows
the time courses of the acetic acid reforming over (A)
5wt% and (B) 0.5wt% Ru/TiO, catalysts at 473K. In
both cases, H,, CH, and CO, are the major products in
the gas phase with small amount of liquid phase prod-
ucts. Over 5wt% catalyst, H, was rapidly formed only at
the beginning of the reaction and its formation rate be-
came very slow at the later stage. On the contrary, 1:1
ratio of CH, and CO, were formed continuously for 10
hours, suggesting the occurrence of simple decomposi-
tion of acetic acid. Over 0.5 wt% catalyst, the formation
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Fig.2 Time courses of aqueous AcOH-H,O reaction over
(A) 5wt% and (B) 0.5 wt% Ru/TiO; at 473K.

of H, continued for 10 hours and the formed amount of
CH,; was much less than CO,, clearly indicating the
occurrence of the reforming process to form H, and CO.,.

Table 3 shows the product distribution after 10 hours
of AcOH-H,0 reaction at 473K over Ru/TiO, and Ru-
Re/TiO, catalysts. By decreasing the particle sizes of Ru,
the CO,/CH, ratios were increased significantly from 1.1
to 3.4, indicating the occurrence of AcOH reforming to
form H, and CO, instead of simple AcOH decomposi-
tion. The effect of Re addition to 0.5 wt% Ru/TiO, was
also studied as shown at the last column in Table 3. The
reaction was retarded significantly by adding Re, which
is completely opposite to the case of EtOH-H,O reaction.

Table 3 Product distribution of AcOH-H,0 reaction
at 473K for 10 hours.

Cat. wt% mmol / g-cat. CO,/CH, Conv
H, CH, CO;, (%)
Ru 5.0 13.9 29.1 32.2 1.1 78.3
2.0 15.8 19.0 245 1.3 68.4
0.5 7.23 0.90 3.04 3.4 105
Ru-Re 0.5 1.91 0.01 0.03 3.0 15

3.3 Reaction pathways and the selectivity controlling
factors

As summarized in Fig. 3, dehydrogenation of etha-
nol gives acetaldehyde (AcH), which goes to three dif-
ferent reaction pathways, (1) decomposition to form CH,
and CO followed by the water gas shift to form H, and
CO,, (2) hydration to form acetic acid (AcOH) or (3)
reforming to H, and CO, as summarized in Fig.3. Once
CH, is formed, it is rather difficult to reform it into H,
and CO, at lower temperatures. However, it may be
possible to reform acetic acid with H,O into H, and CO,.

In the case of 0.5 wt% Ru/TiO,, EtOH-H,0 reaction
proceeded through the decomposition of AcH (Path 1)
forming 1:1 ratio of CO,and CH,. Successive methana-
tion reaction of CO, with H, was not observed at all,
which was the predominant undesirable reaction in the
case of 5 wt% catalyst. Addition of Re enhanced the
hydration of AcH (Path 2) forming large amount of
AcOH over both 5.0 and 0.5 wt% catalysts. However, no
reforming of AcH (Path 3) seems to be operating on
both catalysts, suggesting that particle size may not be
the selectivity controlling factor for EtOH-H,O reaction.

On the contrary, in the case of AcOH-H,0O reaction
over 0.5 wt% catalyst, Ru metals with smaller particle
sizes can participate in the reforming process of AcH
(reverse reaction of Path 2 and Path 3), probably be-
cause of their stronger ability for H,O activation. The
existence of such positively charged small Ru clusters
was confirmed by in-situ XPS and FT-IR spectra of CO
adsorption.

H,O0 H,
CH,+CO 54>Ck|44/3c02

Fig.3 Reaction scheme of EtOH-H,0 reaction

4 Conclusions

(1) Smaller Ru particles can prevent the undesiarable
methnation of CO, in EtOH-H,0O reaction.

(2) Smaller Ru particles can participate in the reform-
ing of AcOH to form H, and CO,, through the de-
hydrogenation and hydration of AcOH.

(3) In EtOH-H,O reaction, Re addition can accelerate
the dehydrogenation of EtOH to AcH, followed by
its hydration to form AcOH.

(4) In AcOH-H,O reaction, Re addition showed the
negative effect, suggesting the different active site
structures between EtOH and AcOH reforming.
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Polymer Discrimination Using Skimmer Interface-Connected [TG/DTA]/
[lon Attachment lonization-TOFMS]
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Evolved gas analyses by pyrolysis were carried out for polymer cable ties using a newly
developed prototype of Skimmer interface-connected [TG/DTA]/[lon Attachment
lonization-TOFMS]. This prototype instrument has an advantage of the real-time monitoring
of pyrolyzed species because of no transformation of the evolved species with the skimmer
interface and no fragmentation during ionization by the lon Attachment lonization technique.
On the other hand, the combination of TG/DTA results and mass spectra offers the
discrimination of polymers with the same chemical structure and different thermal properties.

Soft ionization technique for mass spectrometry offers no fragmentation during
ionization, so that one peak indicates one chemical species with molecular weight. In the mass
spectrum, evolved species can been distinguished without any separation techniques such as
gas chromatography as pretreatment technique. The prototype instrument has been developed
for this purpose, consisted with TG/DTA and TOF-MS with ion attachment ionization
technique that is completely soft ionization with no fragmentation. These devices have been
connected with skimmer interface.

Polymer specimens of 5 mg were heated in TG with helium gas flow, from 20 to
800 degree Celsius. The evolved gases were transferred through the skimmer interface to
ionization field in vacuum chamber, without any transformation except inner-molecular
reaction.

The polymer samples offered characteristic mass spectra. Each mass spectrum was
compared with standard spectrum in our data library. Not only the substrate as polymer itself
but some additives can be identified depending on the difference of polymer products.

Keywords: discrimination, polymer, evolved gas analysis, mass spectrometry, ion attachment
ionization, skimmer interface
Corresponding author*: tsugoshi.takahisa@aist.go.jp
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VOC-Adsorption and Desorption Properties of Charcoal and
Woodceramics Prepared from Apple waste
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The carbonaceous materials, such as activated carbon, are used as a deodorant of an
air-conditioning machine. The volatile organic compound (VOC)-adsorption and VOC
-desorption behavior from carbonaceous materials are interest from the viewpoint of indoor
air-quality control. The VOC-adsorption properties of carbonized materials prepared from
carbonaceous materials such as wood waste were estimated using head space gas
chromatography (GC). EGA- ion attachment (1A) MS with skimmer interface can be used to
monitor VOC desorption from carbonized woody materials that has adsorbed VOC.
Woodceramics are the new functional porous carbon materials made from biomass like wood
waste. Wood-based materials differ in physical properties, such as specific surface area, pore
structure and size, depending on starting materials. These materials are attracting attention as
good absorbers of VOCs. In this study, apple based woodceramics prepared using wood
vinegar instead of phenol resin and charcoals prepared from apple waste were investigated for
the adsorption and desorption properties. The adsorption and desorption properties of the
steam activated charcoal prepared from apple waste also investigated. The UV irradiation at
280 nm influence of apple based woodceramics prepared using wood vinegar instead of
phenol resin to the adsorption and desorption properties was studied. The VOC-adsorption
property does not vary by UV irradiation. On the other hand, the VOC-desorption property
varied by UV irradiation, and the amount of VOC desorbed from woodceramics reduced. The
activated charcoals by steam process were also investigated.
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2) T.Tsugoshi, M.Yoshiizumi, Y.Nishimoto, R.Ozao :
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Polyethylene glycol (PEG) is considered environmentally friendly materials, and has
been applied to industrial use as a highly hydrophilic and viscous polymer. PEG-water
systems in various molar ratios of ethylene oxide (constitutional repeating unit of PEG) to
H,O were investigated by DSC, NIR (Near infrared spectroscopy) and O NMR, in order to
investigate the behavior of water molecules in PEG hydrogel. The results of DSC show the
good agreement with those of NIR and NMR measurements. The PEG-methylcellulose
(MC)-water system forms thermo reversible gel in heating process. We found that the
memory of the gel state was keeping for 3 days after gelling. The interaction of PEG and
water was gradually weakened by addition of MC and was reached at steady state at the low
molar fraction region.

In this study, the MC-salt or PEG-water system at the water-rich region, the water state
was investigated. MC (MC 400, 1500, 4000, Wako, molar fraction of MC: 1.0x10®) and salt
(NaCl, KCI, RbCl, CsCl, MgCl,, CaCl,, Wako: 0.10 mol/L) or PEG (PEG600, PEG1500,
PEG6000, PEG10000, Wako: molar fraction of EOX: 0.03 ~ 0.12) were used in this study. We
found that the memory of the gel state was keeping for several hours after gelling of MC- salt
-water system. The keeping period was influenced by cation. The period of keeping the
memory of the gel state after gelling agreed with the strength of MC-salt interaction in the gel
state. It was considered that the hydrophobic interaction of MC with cation was related to the
mechanism of the gel state. The gelling process also investigated and compared.
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The devices which cool a discharge electrode to cause condensation and electrostatically
atomize the condensed moisture were applied to the air cleaner. The fine water droplets
produced by this device shows a deodorization effect and a bactericidal effect. In this study,
the deodorization effect of the irradiation of the generated fine water droplets was
investigated using a kind of head space GC method which we developed. The kinds and their
quantities of the active oxygen with which it trapped in the pH adjusted aqueous solution
were investigated.

The deodorization effect on the perfumes, normal alcohol and normal aldehyde of the
irradiation of the generated fine water droplets was investigated. It was proved that the
deodorization effect on the perfumes depends on the materials. On the other hands, the
deodorization effect on the normal alcohol depends on the carbon number. In the case of
normal aldehyde, the deodorization effect was not observed.

The hydroxyl radical and the H,O, were observed in the pH adjusted aqueous solution
trapped fine water droplets. The amount of hydroxyl radical shows the maximum value at
around pH 1~2.
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Fig.1 The deodorization effect on the normal alcohol Fig.2 The amount of hydroxyl radical

(M : irradiation, € : without irradiation
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Working Group on Standardization in Japan Society of Calorimetry and Thermal Analysis
conducted round robin tests (RRT) in the field of thermal analysis. One of the objectives of the
RRT is validation of substances used for the RRT as reference materials for calibration of
thermal analyzers. RRT on cyclohexane was conducted for the validation of cyclohexane as the
reference material of differential scanning calorimeter (DSC) in low temperatures. Samples for
the RRT were prepared by NMIJ/AIST and their homogeneities of temperatures and enthalpies
of phase transitions were checked by adiabatic calorimetry prior to the RRT. Nineteen
organizations participated in the RRT and they reported extrapolated onset temperatures, peak
temperatures and enthalpies of solid-solid phase transition and fusion. In every result, standard
deviation (o) among laboratories was larger than o within each laboratory. An example is shown
in Fig. 1. This result indicates that reproducibilities of temperatures and enthalpies of phase
transitions of cyclohexane by each laboratory were good, however, some of the participants
have biases in the measurement results. In this RRT, although, rough measurement procedure
was provided, procedure and reference materials for calibration were not specified. Therefore,
the biases might be caused by the inappropriate calibration for the measurement of cyclohexane.
Another evidence of inappropriate calibration of some laboratories is trends in deviations of
phase transition temperatures from their literature values found among the organizations with
larger absolute values of the deviations (Fig. 2). That is, signs of the deviations of phase
transitions agree and the deviation of solid-solid phase transition temperature was larger than
that of melting point. These trends indicate that the bias in the temperature scale of DSC
becomes larger as the measurement temperature separates further from the calibration
temperature range. It is possible for DSC measurement in low temperature region below room
temperature to be more accurate by appropriate calibration with cyclohexane because of the
closeness of measurement temperature range to calibration temperature and its good
reproducibilities of temperatures and enthalpies of phase transitions.
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Fig. 1 Extrapolated onset temperatures of Fig. 2 Deviations of extrapolated onset
solid-solid phase transition temperatures from literature values
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Since 1978, ICTAC had been marketing and selling SRMs(Standard Reference Materials) in
cooperation with NIST (US Department of Commerce, National Institute of Standards and
Technology, then NBS). In 2002, the ICTAC Committee of Standardization conducted round robin
test to obtain magnetic transition temperatures, T, for Alumel, cobalt, nickel, and three alloys of Ni
and Co, to provide magnetic materials for use as standard materials for temperature calibration of
TG instruments. The three new Ni-Co alloys, namely NigsC0.17, NigCo037, and Nis;Cogz, Were
candidates of calibration standards to be put into market. The tests were conducted by nine
participants on eight instruments from Ulvac, MacScience, SETARAM, Seiko, Rigaku, Netzsch,
TAI, and Mettler, the results of which were compared to use in further study of the alloys [1].

The Standardization Workshop held during ICTAC13 (2004) in Chia Laguna, Italy, focused on
the guidelines for calibrating differential scanning calorimetry [2]. The calibration procedures were
based on a series of publications developed by a working group of GEFTA (German Society of
Thermal Analysis), and were adopted by ICTAC as recommendations to the members.

However, as a result of the legal opinion, NIST stopped to transfer collected funds to outside
entities such as ICTAC, and so the SRMs were returned back to ICTAC.

The new task for the Workgroup would be the compilation of information on SRMs as well as
on calibration procedures. A part of the activities of Standardization Workgroup in JSCTA (The
Japan Society on Calorimetry and Thermal Analysis) is reported.

References

[1] Gallagher, P.K., Blaine, R., Charsley, E.L., Koga, N., Ozao, R., Sato, H., Sauerbrunn, S.,
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VOC-adsorption and desorption properties of charcoal and steam
activated charcoal prepared from apple waste and sawdust
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The volatile organic compound (VOC)-adsorption and VOC-desorption behavior from
carbonaceous materials are interest from the viewpoint of indoor air-quality control. The
VOC-adsorption properties of carbonized materials prepared from carbonaceous materials such as
wood waste were estimated using head space gas chromatography (GC). EGA- ion attachment (1A)
MS with skimmer interface can be used to monitor VOC-desorption from carbonized woody
materials that has adsorbed VOC. Wood-based materials differ in physical properties, such as
specific surface area, pore structure and size, depending on starting materials. These materials are
attracting attention as good absorbers of VOCs.

In this study, the VOC-adsorption and desorption properties of ‘Oga Tan’ (Japanese
Briguette Charcoal) and apple based charcoal were investigated. The results obtained compared
from steam activated ‘Oga Tan’ and apple based charcoal. The VOC-adsorption properties of steam
activated charcoal have improved remarkably as compared with ‘Oga Tan’ and apple based
charcoal. The VOC desorption properties were evaluated by prototype EGA-IA QMS using
skimmer interface. Thermal properties, specific surface areas, pore diameters and pore volumes of
steam activated charcoals were also investigated and discussed.

This work was supported by KAKENHI (20550141).
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Water State in Methylcellulose Thermo Reversible Hydrogels
Containing Salt and Polyethylene glycol
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The Polyethylene glycol (PEG) is considered environmentally friendly materials, and has been
applied to industrial use as a highly hydrophilic and viscous polymer. PEG-water systems in
various molar ratios of ethylene oxide (constitutional repeating unit of PEG) to H,O were
investigated by DSC, NIR (Near infrared spectroscopy) and 'O NMR, in order to investigate the
behavior of water molecules in PEG hydrogel. The results of DSC show the good agreement with
those of NIR and NMR measurements. The PEG-methylcellulose (MC)-water system forms thermo
reversible gel in heating process. We found that the memory of the gel state was keeping for 3 days
after gelling. The interaction of PEG and water was gradually weakened by addition of MC and
was reached at steady state at the low molar fraction region.

In this study, the MC-salt or PEG-water system at the water-rich region, the water state was
investigated. MC (MC 400, 1500, 4000, Wako, molar fraction of MC: 1.0x10®) and salt (NaCl,
KCI, RbCI, CsCl, MgCl,, CaCl,, Wako: 0.10 mol/L) or PEG (PEG600, PEG1500, PEG6000,
PEG10000, Wako: molar fraction of EOX: 0.03 ~ 0.12) were used in this study. We found that the
memory of the gel state was keeping for several hours after gelling of MC- salt -water system. The
keeping period was influenced by cation. The period of keeping the memory of the gel state after
gelling agreed with the strength of MC-salt interaction in the gel state. It was considered that the
hydrophobic interaction of MC with cation was related to the mechanism of the gel state. The
gelling process investigated using RV-1D (SIINT); DSC with optical observation. The result was in
agreement with the result of the temperature dependency of viscosity. The usefulness of RV-ID was
shown.
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Investigation of VOC-adsorption and desorption properties of
woodceramics using EGA-IA QMS and TG-DTA/IA-TOF MS
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Woodceramics as the recycling materials is a material of the carbon/carbon composite, and
porous structure of the plant origin structure is possessed. This material is attracting attention as
good absorbers of volatile organic compounds (VOC). The VOC-adsorption property of
woodceramics prepared from waste was estimated using gas chromatography (GC) based on the
finding that the peak area at a predetermined retention time in GC is directly related to the amount
of VOC residue that was not adsorbed by carbonized materials. EGA- ion attachment (1A) MS with
skimmer interface can be used to monitor VOC desorption from woodceramics that has adsorbed
VOC.

In this study, the VOC-adsorption and desorption properties of ‘Oga Tan’ (Japanese Briquette
Charcoal) and woodceramics prepared from ‘Oga Tan’, Bellpearl (functional particulate phenolic
resin) and PVA were investigated. The VOC-adsorption and desorption properties of woodceramics
have improved remarkably compared with ‘Oga Tan’. The VOC desorption properties were
evaluated by prototype EGA-IA QMS using skimmer interface. The results were compared with the
data obtained by the newly developed TG-DTA/IA-TOF MS. These two types of EGA IA MS were
only different in MS system. The almost same results were obtained.

This work was supported by KAKENHI (20550141).
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Syntheses and Properties of Rotaxane for the One-Directional Translation
of Wheel on the Axle

Junya Nishiyama (FE L {EH)
Department of Chemistry, Kanagawa University,
Tsuchiya, Hiratsuka, Japan
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Unidirectional molecular motors play a key role in the biosystems, although it is difficult to
realize the artificial unidirectional molecular motor. In a rotaxane using the interaction
between crown ether and ammonium salt, the unidirectional translation of crown ether is
possible by controlling kinetics of neutralization and acylation." We have designed the
rotaxane 1 that acts as the unidirectional molecular motor. Thus, 1 consists of crown ether
wheel and bis-ammonium salt axle that has the 3,5-dimethylphenyl end-cap near one of the
ammonium groups, neopentyl separator near the other ammonium group (pre-protected by
the protective group R'), and  scremer

tert-butyl end-cap at the other (OO e,
. ~ o)
end. The first step of the @/{\ﬁf] )
unidirectional translation of Lo o) WOYQ&@owo
crown ether is the acylation of !
the ammonium salt moiety by by )
. ¢ (R"=Teoc
the protective group RA N/\©vo 0.9 i )
. Base, R?X R [o\n/\]ﬂ\owN
Because of the steep potential o . o] j ,‘?1/\©\0/\/0
around the bulky end-cap, the ’ 55;5 Tro0 "6 2 ©><
crown ether wheel moved s (RE=TFA) Q
“right” side to form rotaxane 2.
h d f th et ( ) P:FG
The second step of the Dpeprotection @A
p P N Hz R

unidirectional translation is the 3 Ko o) O%
deprotection of R'. The Chz @

group in 2aq was deprotected

by the hydrogenolysis catalyzed by palladium(l1) chloride in the presence of hydrochloric
acid. The crown ether wheel moved “right” side beyond the neopentyl spacer to interact with
the ammonium salt moiety formed by the deprotection. The third step of the unidirectional
translation is expected to be driven by the acylation of the ammonium salt moiety in 3.

1) Y. Makita, N. Kihara, T. Takata ; J. Org. Chem., 2008, 73, 9245-9250.
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The analysis of cis-regulatory elements that direct ChAT gene expression
in the silkworm, Bombyx mori
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The feature of each neuron is determined by the phenotype of the neurotransmitter to be
used, and the specific genes coding proteins to synthesize, accumulate and reabsorb
neurotransmitters are expressed in each neuron. In the cholinergic neuron that uses
acetylcholine as neurotransmitter, choline acetyltransferase (ChAT) catalyzes acetylcholine
synthesis, vesicular acetylcholine transporter (VAChT) transports acetylcholine to the
synaptic vesicle, and acetylcholinestrase (AChE) catalyzes breakdown of acetylcholine to
choline and acetic acid in the synaptic cleft. Choline transporter carries choline into
acetylcholine-synthesizing neurons. Moreover, cholinergic synaptic termini often contain
autoreceptors to modulate synaptic signaling properties. However, little is known about the
regulation of the cholinergic neuron specific gene expression. To understand a part of the
regulation mechanisms, we analyzed the promoter activity of ChAT gene, which is one of the
gene characterizing the cholinergic neuron, by use of the recombinant baculovirus for
transient gene transfer system into Bombyx mori. We constructed "ChATp2000::efgp" virus
containing the enhanced green fluoresce protein (EGFP) under the control of 2000 bp
sequence upstream of 5’-flanking DNA from the Bombyx ChAT gene in baculovirus genome.
After injection of the recombinant virus into silkworm larvae, the EGFP signals were
observed some neurons in the central nerves system (CNS) 5 days after injection. This is
consistent with the analysis data of tissue-specific gene expression by RT-PCR. For reasons
mentioned above, it is suggested that the 2000 bp sequence upstream of Bombyx ChAT gene
contains the regulatory element controlling the cholinergic neuron-specific gene. We also
examined the four 5’-deletion promoter constructs (-1000 bp, -761 bp, -500 bp, -187 bp).
Three deletion promoter constructs, -1000 bp, -761 bp and -500 bp showed EGFP signals
similar to those seen in -2000 bp construct, but -

187 bp construct revealed dramatic reduction of
EGFP signals in the CNS. These results
suggested that the cholinergic neuron specific
regulatory element located in the sequence
between position -500 bp and -187 bp upstream
of 5’-flanking DNA of ChAT gene.
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Investigation of Catalyst-Transfer Condensation Polymerization of Aromatic
Monomers Containing C-C double bond
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Introduction
We have reported Ni catalyst-transfer Kumada-Tamao coupling polymerization (Ni-CTCP)
and Pd catalyst-transfer Suzuki-Miyaura coupling polymerization (Pd-CTCP) for the
synthesis of well-defined n-conjugated aromatic polymers in which the molecular weight,
molecular weight distribution, and the polymer end groups are controlled™™. In this paper, we
report investigation of the CTCP of aromatic monomers containing C-C double bond.
Results and Discussion R Nicat
The polymerization was sensitive to the position C.MQJ/_Q A

THF OR;

of metalation of Grignard type monomers E/ZR='1:6/44 )
(Scheme 1). The polymerization of vinyl OR, rd "
Grignard type monomer 1 with Ni(dppp)Cl. did &Mgm o Ncat PR
not proceed, whereas aryl Grignard type /R102 ™

monomer 2 and 3 afforded the corresponding E/Z = 96/5

R, = 2-ethylhexyl

oligomers with low molecular weight. The oRs

OR,
MALDI-TOF mass _spectra of the_ obtained ‘ORZ/ ’ Moo Nicat
polymer from 2 implied that the Grignard end * W Red THE RS /n
group was reacted with THF to terminate "¢ s 0
polymerization. Furthermore, the polymerization
of 3 afforded many unknown polymer ends. Therefore, it was suggested that the C-C double
bond disturbed the Ni-catalyzed polymerization.

On the other hand, Suzuki-Miyaura @Pﬁ,_&
coupling polymerization of boronic acid OR: nitiator 8 OR
ester or boronic acid type monomers iO\B J—QX%
4-7 with a Pd initiator 8 or 9 yielded the ¢ RO Rd

4or5

R, = n- | Polystilbene
2 = -octy Scheme 1

corresponding  polymers  with  high <z1x::2-lethylhexy> .
molecular weight within several minutes X =B ]
(Scheme 2). However, the molecular Ry <§Pd-5f

r nitiator OR;
weight distribution was broad, and the :EBOJB (P
MALDI-TOF mass spectra of the RO base o n
PPV

THF-H,0
obtained polymers showed the peak of

polymers without the initiator unit at the oR, C}.ﬁm OR,
end group. These results indicated that ORZ/ ) g nidator 9, base
intermolecular chain transfer of the Pd ®— ) nd M T 9 RS /n
catalyst occurred as a side reaction. T " poystibene
References Scheme 2

1) T. Yokozawa and A. Yokoyama, Chem. Rev., 2009, 109, 5595.
2) T. Yokozawa et al., Macromolecules, 2010, 43, 7095.
3) T. Yokozawa et al., Macromol. Rapid Commun., 2011, 32, 801.
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1) 1. W. Sanger Ed.,“Principles of Nucleic Acid Structure’ Springer-Verlag, New
York (1984).

2. G. H. Clever, M. Shionoya, Coordination Chemistry Reviews, 2010, 254, 2391
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3. A. Ono, et al., Chem. Soc. Rev., 2011, 40, 5855-5866.
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9 PRIBERT : 7TH5HOR) 141 ~7H19H (K)141Rf
http://kUChem°ky0t°'u°ac'lp/Shuyu/NPOCZ3/ SMEEk : 7H11H OK) 148 ~8 H10H (i2)141Ff

%ﬂ‘ Iy

9H20H(KR) HHEEFTNALHN FILIF—IL

Prof. Harry L. Anderson
Oxford University, UK

Molecular Engineering of
Extended n-Systems

il WA ek

bb

KBRS RFGEIERE TAWEFER] - 2

WilfA IR 351 5 ZALPE Ko
ST FEBHDIZIR & il

i

=g/ B P
i AR S BRI O SUL e Rt
e AR BMR A S AT M v S —

v —FHEWIFER AR AR B
AR FBR ARG B R B
DT AT L E LTAHTE AR
—-HC#H, A%, AfuiE)-

W% - efLFin e, ARERILER S, HASE RS, TR a,
SCRHAFHIFE BT Al BT TE ka2 I D flFE & BEREDHE ) #EAGIE

(BRIOEDER] T606-8502 HERHTA R XL UL ]

HHER ARG ADIERM L 5

MR L AR A TR AR (RER KAH 155b)

Tel : 075-753-4009; Fax : 075-753-3970 * E-mail: poc23@kuchem.kyoto-u.ac.jp

—408—



BAREMES F£76EIXKE (2012). B

—409 —



Fe4E HAREM T FES KL (2012), #HF

—410—



AIHEBICEAIRGHRIRILT—DYELH:
FARIIZAITTOESFRMAEE1BAR U RI™DL (2012) BIE

—411 —



F54E| H AR EMEBESF£(2013), FELW

—412 —



HHEMERESE 11 R I — RAZ—iE 2012 #ik

gaA YA RAHEEFHEAFTT LT LA a A K halichonine 3OS & A Wik

OREHED, T, FER Y, SAmEm Y, s Y, s, 589,
WEE Y, FHEE&®, fokmat Y, bRl 9
R PR SN SHIIR PN S0 NI A =P N PN 25 e L i =
PP S: o AR A e N R e - (DN | ey o

7 1A Y A A Halichondria okadal |35+ LLrE O IZ AR T 2RS4 ©
HO, BRI RRHEDZERT L2 oA HAEMIEEDEORRR E LTHER SN
T&E, AW ClE, —EREEECRE L7090 Y DA AL X0 FHT- e EMiEEmE
D5y BfEZ 37 halichonine A, B, C Z Hifjff L7-, &f NMR, MS 27 ~LT — & O
Je O X B e IS AT I L 0 20 & O & FEXEZAREE 2 P L 72 halichonine A,
B, CIlZnFHRIZ DD F L= a2 BT HHHEAXT AU T LA RTHY ., 1
Zi C3NLDRFEDIACEL SN B2 DMk ThH D Z L 2 R LTz,

fE T, (#)-3p-hydroxydrimenol % H%&5UEHT halichonine A DA pk % # 747, TEMPO
i, o7 2 LA R T 7T BB OKISIZ LW 7 % 2K halichonine A D &5 A 2K L
7o RIREMEART NAT—HNR—F LI2Z LMD ORI IAEEZE LT, Fio,
halichonine C {Z2W\WT CD A7 VKA & o FAE W08 23870, & OfaxtsT
RELE 2B 52N Lie, SRR A7) 5 halichonine A, B & [Al— O#axf SAAABLE 2 H L
TWbHEEZLND,

WIZ, AEWIEEOfENT 237, halichonine A, B, C 1T\ 4 B8 M x4 2 1
FEMHNE M 2R 2 L2 R L7-, %7z, halichonine B (Xt kai-E#iERME A i (i k
HL60 (28 L7 A b= AFFETEM 2R Lz, 4%, T ORI OV TS b 722 D iRt &
REDTETH D,

27 26

Halichonine A (1) R'=OH, R2=H
25 Halichonine B (2) R'=H,R2=H
Halichonine C 3) R'=R2=0

BTN

Ohno, O.; Chiba, T.; Todoroki, S.; Yoshimura, H.; Maru, N.; Maekawa, K.; Imagawa, H.;
Yamada, K.; Wakamiya, A.; Suenaga, K.; Uemura, D. Chem. Commun. 2011, 47,
12453-12455.
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W TNAERRETEEEYE luminaolide O 3K &

IARTE K a, Jud A a, REMBRFE?P, JbArik e, Peter J. Schupp ¢, LA K a
a. 73 )1 K FH AL = R
b. W B oK% T2 AL % #

c¢. University of Guam, Marine Laboratory

1. B

HHAL A OREEMATIL X BREITEL R NMR 20 & L FEIC o Sh, RARAFEHK
IEEHREDERMICE > TEZIFXEMFHBHIC NMR 2L Z ERZ W, Lol an
5, D NMR A7 MK ClE FEEEOREETTRFLTHD, NERED
SREEOREICIE NOE MBI K2 K< Hws D, £/, Zifke Fux v
B Mosher IER EZ M T2 LT, TOMIMVAREEZRET HZ2ZENTESH, LML
R DL, ZHHDOFEFTHRK - RERVEOREMITSLZH o Fex K2 H 4 51E
MZEBNTIE, FIAPE LY, KVEERREEELZRLEWICH T 2mBIES LT, &
HEMEOICE D BRI JBCAE (J-based configuration analysis) N®HIF 5. T 1
F—HORFREZEOHSLAKEELFIET L2 FETHDL, BFEEMBRITICHNLR 5 KHE
—KFOAY VA ERICMZ . I 5 HMBC 2 W/ FE - KFO AV VA EHR % E
ATHZET, MVED 6 >ORBRMERELTHHNTE, ) FOREFRHKZ L ORI
BOWTHUZEZBOVRTZETCZODMNTEAFRFOMILEREZRBET D &0
T&E5, ZOBFEEZENENDODARAFKRFZOMB TIT) 2L TCRKOYKREEZRET 52 &
MTED,

AWFZE Tl NOE fHES o fighricin 2. JBCA {£12 £ % luminaolide @ 32K #% i o fif A1 %

1T 27,

2. ik - KR

ROESY A ~7 ki X
% NOE M, MW J 4k
H A7 e J 5
HMBC A ~X7 s iz k5 d
EOZHIC LY FEEICE
75 1H oA B B4R & HEE
L7z, T X TOMIEED :
{1 N /I I B R Rl S IRVAL %N Luminaolide
WECThDHZ ENMIT TE T2, 1. Luminaolide @ 37 {4 &

RAL —FRIZTHEMIIHRET D,

OMe OH OH O
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DAV AAAVEERAZT ) LSA4T3)—h o BEf
L= BREEYDEBERTE

(A2 IR E « 2 il A H AT i I8 B (e )
YRTES RO - PACKHIME - 2RKILTERE - 2RI - T EARE

B DA A NTIESEOMmEEMAED N IA L TEB Y . o0 EAT 2 A MEY
BEE5ICEA LTS, BRRICHEEL TCWAIEHD H b, BERENRER S DITb
TNTHY, BA A NOMAEMONBIFEY 2 B8R0 L0 MR ERE T 5 2 b3
LV, —F., BEBERRWA LS ) MET S A O A IR E B 5 5
REBDIOICEMRTFETHDL EEZLND, BECEE I, NV ar KUy BY 72 L
D, SEIERAEWENEYE ZEH L C&X 727 aA Y 14 A Halichondria okadai % V>,
FoIAMWMAY RS 7 A DNA ZHiH - 150,000 7 @ — 2 Fosmid 7 A 77 U OFEEEIT
I LTWB2, 22T KA 7TV HHWTHWEEEMRD A7 ) —=0 7 &k,

T KT ) DTATTZVICH LAY V== T afTo kR, FE L PERR O B
R LTz, A7 m—r % LB HICER R L, R A i~ F Vi Lo, S Bk
ZIEIRME% . ODS 71 7 L& iz HPLC S IED/FE 7 v~ 75 7 4 —THERIL |
HOAFLZEEEL7Z, NMR & 5L LRSI 217 WS 23 72

;f‘_él:% : ﬁ%g@yﬁ%iﬁ%ﬁ%ﬁ L7 (Flg 1)0 éj\%it C1gH1gN,O @ BAA F"“/V*%@
FHULEMTH L Z ENWEn Lotz Flo, KMEAEWIT BIE vV A X T/ —<ifilg
[tab S AUNEE LAY 1) DF: R N B

Fig. 1

1) D. Uemura, K. Takahashi, T. Yamamoto, C. Katayama, J. Tanaka, Y. Okumura, and Y. Hirata, J. Am. Chem. Soc., 107,
4796-4798 (1985).

2) T. Abe, F. P. Sahin, K. Akiyama, T. Naito, M. Kishigami, K. Miyamoto, Y. Sakakibara, and D. Uemura, Biosci. Biotechnol.
Biochem., in press
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MR ERILEBEEEME T VT T O I I A Fa v —if%
MZNRFRFEBE BEFER BHE B HPBF LA KE

H )

AR TR BER A S A RE L o TR Y . BT, BAEILAE . BEIRE 0O B 0T
BHERENMECH D, TORKRO -2 L LTEMAETONTEBY, Ex22 Tk -k
BIEOBRENRD LN T VS, TATF L LIZAT T E b ELR Bl ERILEYE
ThY . IR TDH R PHE - BEEL LTER~OEARNES 26 H LS
MTHn D, TATFURRET I VBESDRRRTIFRTHY ., TTIRAKBITDA

TVW2b00, AMRBRICLEREX D ICHESRLTED
P, ZOBERHERA D =X BCOVT AR ANS W, B R g
BTG T 50 EH e kR AR L, FAFTF D HQ;*hwéﬁw 0
RMAMEEHLNCT S L BAB THD, £ I TAIR WWLMHJTKJ\
CHY YR EE S EMRR AT S L CULERRARERT S o w1 oo
DT IVFF U LIOAREITY 2L & Lz, 1

FHiEEB L O R

THTER2EZHBEREE L, Wittig KSIZ LV a,p-FAfEf= ATV 3 %, fii v —
TLVALRFYe P fbic v P4 — 425K L, EHIC5AT vy T TRET I B
58 Lz, TO%, WHAKIETOXTF FAERICEVET T T A N6 25K LT
(Scheme 1),

Scheme 1
0 0O OH
5 5 steps T(L NEoc
CHO ——= g ~F — £ Y _— EtO ‘
OH "0
2 3 4

Flo,. v AT ETTITALERN8EAKRL, 2NHD T T T AL ORI T KRAEK
kv, BTV FF o 1 2B L7=(Scheme 2), /AT F 1 %2 2BBERBE~ 7 A IC
BhH LA, MEHEOKTREL N,

Scheme 2

lYIe (6]
NH, N
2 H,N \,)LN H
HO —_— HE 2 o 6 + 8§ — . oG EMe o}
—_— D — W«
o HN
MeOM

] 6] Me 6]
7 8 1

1) Shimokawa, K.; Mashima, I.; Asai, A.; Yamada, K.; Kita, M.; Uemura, D. Tetrahedron Lett.
2006, 47, 4445-4448.
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Lyngbyacyclamide A D& KR

(FARNIKE) OB - SHARHAL - LA - LFKEH

B DO —HE T db 5 Lyngbya J& 358 /) 72 AEWTENE % 77 3 BLRVR O EE & B o 72 “IRREE 2 A 2 &
THBHNTWD, Lyngbyacyclamide A (1)IEIFLEEEAE Lyngbya sp.2» & BiEfE &
NIEFBBRIR FT AT F R CTh D, INOIEZRORET I ) hkE 7, (i\j {O;j ”
VU ARAT ) —<Hif(BL6) %t L TRt A R T — T, 7T A TI
Y a Y AT L TUREE A ETHE RS RN ERWL N ER> T . NH o NH
Do LML G, HEEICE > THLID RBWIIWETHY ., 61D r\( ir(
WREOMMAICIARZIIfHAILETHL, €I THEIF ’
Lyngbyacyclamide A &5 ZER L, ENMKEZFEEICT 22 B
L7z,

F1ECSIIEETIRAE | 1

—417 —



®2E CSI{LFET = A& 2012, HIE

FEMERAEEMMETILFF OO 7T ANNAFAD—HER
()| KIRE) OBIST - M8 - IFEME - LATARH

EEIEMIIHESMEDO —2 Lo TnD, WU T X LVHESNIZT VT F UTRRAT Z T F R
Cyclo[p-allo-lle-NMe-L-Ala-NMe-L-Leu-L-Leu-NMe-L-Ala-NMe-D-Ala- f-OH-D-Leu] T 0. 5072 ENZ RS
A RO, ATEEIER ORI fREE L CHIf SN D, AR CIIIER A I = X LRI D 2%
TV FF D N-Me-D-Ala 5 % N-Me-D-Lys 7B ZICE 2 IRk E A I W7 v —7 L LTEMR LT, £,
[ AR O SLIR BMEIR &A% L. Negative Control & L7z, BIfE, b “FEOEZAZHWT, 4
RNER 2 FORIEZAITR>TE Y fEAA =AM Z HEEL T 5,

F1ECSIIEETIRAE | 1
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B2\ CSIb T = A X 2012 HE TEKRY

E(D/DIVKUB/RR T 4 VREIKE Keggin BRY BRIED RITIZ

FBHLWE(DISRE—HFF UEDOHRK
(#R)IKE) OBEHEH HERER

B DA ()7 VR BEIPPhy REEIR[AU(RS-pyrrld)(PPhy)] (Hpyrrld = 2-v° 2 Y R -5-H LR R & Keggin Y
WU E OGS E, VR VBRI 2RSS T 5 &, w0 JR70u-0 R &2 ELea()UEE s 7 A ¥ —
RV EEY T AL =PRI, ZRbEAF AL L L, BIVBT =4 EORITY 7 2% —RUL&MH
FERENDZ EEHLNI L, 2RO
TR BEOMMEDORELR LN L, K
WMEETIER AT 4 VBT DT = = VDT
N % [EH#a L7= P(p-tolyl); & P(p-FPh)s Z T

RO Z2ATV, HEED e 5 ZFE O FHiifl 4 Ha[0-PW,,04]
()7 7 A% —H F 4 L H{{AUPR)}(1-OH) 1™ —_—
(R = p-tolyl, p-FPh) % 157=, [Au(RS-pyrrld)(PPhs)]

[{Au(PPhs)}4(1s-O)*
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[FPINFZDERMUFES DR 18R (1) SBED SR, BERN
RUBREENE
(WRIK - 2B) OBURE - BEREA - HERT

L-7 VX = U RN & T D 8RIESIRIL, A RRGFIC L0 2R ED (L EmE S Z LN TE S,
ABFZECIL, AP T AgNO; & L-7A¥=v OmH%ELL 1: 1, T pH 2+ 22 Licky 2
DOE()FEARZ HEEL | KRS, PUETEMEO A2 1T 5 72,

pH KF# (pH 7.8) T3 H 7= Complex 1 1%, Ag' FHET

N

TIED N FET. AARFUED O T LR LY — 2.
MEEDOSIATH Y, pH6.5 THHILE Complex 2 (XH /LR : Aé C
XUHED O FFL O EHIETELEARY v — 0k .
wThotz, x A

Complex 2 1% Complex 1 {ZH, ZKITH 2 Bt~ A, L\O \ 2 A
DEEMICHER TV, pH ObF DRz L0 s - bt~ tAg N 179 N
DRI BIRO BRI TR T B = & BA BT, Complex 1 #%— b it Complex2 D BHAMG
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H 2 CSIbF 7 = A% 2012 HR TR

F4 2 (V) —Eff o Keggin BRYBRIEEERR UV _EARDERL.
AFRBEE pH [TIRTFHET SEER-—EARDOTE
(HR)IKE) OWARIEN - |HABK - Hkil - EHEH - HEies

a-Keggin AR U FetE— KAEFE[0-PW,,056] " & TiCly DESH &85 7-F & > (IV)— (B # Keggin 78 U Feth B

BIRQ) OB EZ . HEEEEAYE T )25 slow evaporation 9°2% Z & T Z&K(D-1)Dfb s & 1572, F72 EtOH 12 X2
vaper diffusion THEARM-1)OFEm A E-, £72 *PNMR |2 &
0 YR O pHIHRAT L7 HLRR- B RO Wl 2 s L 7=, H*
HEXEMRAT ORGSR, D-L IX _RIAEIETH Y BVSEHENL ST <5
Mo Ti-O-Ti & 1Fp-0 2Bl k2D TH 72, M-1 1355 I
o> T A b ERFET 5 2 &k e st ol M [PwTiog)0f (0-1)

pH %725 2 7= P NMR JI5E Tid, pH>15 THEERS, pH<15 T B&ENFAERM &7 Z L33 o T,
INETFZ L (IV)—EH# Keggin HUR U B2HE 1T C. L. Hill 2 0. A. Kholdeeva 512 & 0 i Sh, & 0HE
EN STV, BEEAT S NTZDIXA IR HIH T TH 5,

81 [ECSIEEIzXE | 1
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Zr (IV) /HE (IV) EF R ) BRIE Z AR RITER{A & L 7=
L7242 DITRFUIE
(FE)IKE) HEES - OFF&H

Dhazmy A(IVBLUNT =0 A(IVEEET DR VBTN 2200 M
M=2ZVHYY) 2% RA v F LERVEBERH Y F0 6 2 ffiaiEiE L L4
V7 4 DR UAISERRTE T, Bl M B TR =T %
Keggin % — x & ¢ % » F A4 v F L = M . ¥ & K
[{o-PW1,03M(u-OH)(H,0)},1% (Fig.1) (3t iiith b S SR S TR Y, fil
BERSE RS R T O M ETEITL TS & Bbh b, AWFFETIE side on BIL
DAILAF VIR [Zr)(0,)2(a-PWiOso) ™" (Fig.2) Z Ak L. WEEMHT 21T -7-, L
L. side on ENLO~ILAF VFRITA L T 4 DR F IAVAREIEM: 2 0R
o7, I T, M SR EBEIOA L7 4 U EIRAELTA VT 0 VEMIFEZ in
situ THE L THolB(bKFR LSS D & ol ALBEER R S, M ZV IR (Fig. 2)
TSR ORI A VT 4 VB TH D E b D,

M SR (Fig. 1)

81 [ECSIEETIzRE | 1
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a-Keggin B )3 VG RTF— b —RIEBETH Y KM vy F St
Zr (IV) /HF (IV) ZREBEERUVEEEEHKEADER LN FHEE
(WZEJNKE) ORHA B - Bl R -1EA - K &4 - 2k 6 - HE @5

a-Keggin Bl U a1 & o 7 25 — s — K [a-SiWuO0g]" &V, BRI EOBIZIANRD pH % 4.5, 9.5
IZT 52 LT, ENFREED R D 2 FEO Zr(IVIHF(V) “ K> R v FRUR U BRtE (M-Edge, M-Face
(M =2z, HEYY) DA, RS IC RS Lz,

REERRAT DFEEL. pH 45 75453 57 M-Edge 1., KD M % [a-SiWy04]° THY FA v F L, 25D
OH L THUE L - 4 GBS [(0-SiW305M),(n-OH),]'" Tdh 72, —J7 pH 95 /515547~ M-Face
1. 3 2D OH & THUE L 7w 36 A H A5 85 1K

[(0-SiW1;05M)(1-OH) ] T o 7, o

Zr(IV)HE(IV) & A3 R U BRI 350 T R kA e G
RS RAE SN TSR, W O op
REREADES . ZRBRAOTHS,  (CSWaDsMieOm T {a-SWuOellalO)]
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ONAZDLAN/ N DLV EBRBRIEZ LA X EEfmE &
ITAHMELUTIL F—ILKE

(#NIXK-#H) OFEE - HFERA - RHERE - KEHMA - EHRE

WA WETEAETeR Y R (POM) (23T, W o9D ZIV o HFY 07 5 2 2 — 1 FF Al )k
7 POM TH> RA v F LIZZA 7O POM MELIVTND, UHFGEE TldfEi~ o zrVIHEY &
HARY R 2 VA AR L U7z 7 v K= VEOSE RS, v A ARG PE 2 FEt L
T& 7=, T F— UK/ (Compound 1) 12O\ T, ZrVHEY G4 R Ul 2 fiffit & L
728G anti IEAMESEAICAERL L 7= (syn/anti ratio = 14 : 86), ML 7 7 24 — &4 &
Keggin 2 POM & Dawson % POM O fil iiEME D 1N H> & | Zr/HF o
FULET TR R Y BRIEM 0 b KSICE 5 L Tnd & Bbh o 2
%, NMR BIEIC & 0 RSHE & A8 U B AR AR 23 e ©)\v+ H —> O
. FHUT XD synfanti lb~DEBENE 2 STz, Compound 1

Catalyst
Me3Si<

81 [ECSIEEIzXE | 1
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& (1) /HIVIR U E/PPh, REER LB R DR BREDRIGIZL B
E(DIIRE—HTFAEOIMK
(#R)IKE) OREMA BERER SHEH

Keggin 7R U gl (POM) o7 U —7 ¥ v KAl
& O-Au-P f A #5R[AU(R,S-pyrrid) (PPhs)] ] (Hpyrrld
=2-¥'aJ RU5-TNRUPE) ORISIZED, v
R UBRECNL T & BBk S D & -0l & & T 4(1) Ha[o-PW12040]

S S 2 AR TR - LnE «—
N ° - L LT OH{AU(PPH)}(w-O)” [AU(R,S-pyrrid)(PPhs)]

Evans-Showell 78 . Anderson {225 % T [RIEED K itn
B ot U T 2K —hFF 1 T L FREho POM
I HEE O {AUPPh) Y N EL L TAAL DT N R bz, Zh
SITE) DA S 7 T A X —Z BT DB ORI LE

§ 71 \
ML Bz B, 7 ORI E AT 5 | CEE L Bbh s, Evans-Showell 22 POM - Anderson 2 POM

Lis[HsC0;M01008]  Li[Al(OH)sM05O1]

81 [ECSIEEIzXE | 1
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DA IAAAART ) Lo DER
£ & BIZEE4 5 monooxygenase EILF
Dy—=2%5

(PRI REABE « PR} S BRI 72 S AR (i peA)
P ZEZZ O « BRILVERE - WIERREZ » AT K
Cloning monooxygenase gene from Halichondria okadai metagenomic clone that produce
pigments (Faculty of science, Kanagawa University; Okinawa Institute of Science and
Technology) ABE, Takahiro; AKIYAMA, Kiyotaka; NAITO, Takayuki; UEMURA, Daisuke
Abstract : We isolated a pigment production clone from Fosmid library derived from marine
sponge Halichondria okadai, and succeed in elucidation of new compounds, halichrome A. Then,
we sequencing and analyzing this pigments biosynthesis gene cluster.
Keywords : metagenome; sponge; Halichondria okadai; natural product

A A NI EOBED N IAELTEY, TNODBEAT HABIEEYE %271
GEHELTWDEN, T0H LEBRBNATRERLDIZLTNTHD, —FH., HBEERRNAX
7 DEF TS A O AR EICET 2RSS DICAEN R FIETH D
LEZLND, BICHEDIINY a2 Yy BY RE0OSF S E R EWEEDE 2 3EH
LC&7/=27 A Y HA A Halichondria okadai Z fv>, = OdAMAYH K7 /7 - DNA
ZHhH « Fosmid 74 75 U 2 KOBAC 74 77 U OREEICHKII L T\ 5,

WIZTER S Fosmid 7 4 77 U L 0 (A pEkk 2 Bl U (Fig. 1), A7 0o — 2 OEEIR
ZEEEETF L L. ODS 17 A% Wz HPLC W& DOX TR n~ 7T 7 4 — Tk
L, HEOAFRZHEEL -, WS 2R R R, AEIX, 173 CHgN,0 OB
AL v R=AROHHULEM TH D Z L BRI B E 25T (Fig. 2) ¥, & Z TARBFSE T
CEREEI 0 —2 D —r v AN BT T2,

FER. AR m— o ZHE 497278 Rhodobacterales bacterium O / A F v 7 —¥ L
79% & =R TR 2 R 3 RRA 1 A feRR L T2,

H
halichrome A
Fig. 1 Fig. 2
1) D. Uemura, K. Takahashi, T. Yamamoto, C. Katayama, J. Tanaka, Y. Okumura, and Y. Hirata, J. Am. Chem. Soc., 107,
4796-4798 (1985).
2) T. Abe, F. P. Sahin, K. Akiyama, T. Naito, M. Kishigami, K. Miyamoto, Y. Sakakibara, and D. Uemura, Biosci. Biotechnol.
Biochem., 76, 633-639 (2012).
3) T. Abe, A. Kukita, K. Akiyama, T. Naito, D. Uemura, Chem. Lett., 41, 728-729 (2012).
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FIA)LINAAAS—
(PN KREE) OMF BT « FfifE - rEER. - JIIREETE « EAF K

Chemical biology of a fat accumulation inhibitor, ternatin (Kanagawa Univ. Dept. of Chemistry)
OTANAKA, Yoko; KATAGIRI, Keisuke; SAITO, Naoki; KAWAZOE, Yoshinori; UEMURA,
Daisuke

Abstract : Recently, an obesity is one of the big problems all over the world. Ternatin, a cyclic
heptapeptide isolated from the mushroom Coriolus versicolor, shows a strong inhibitory effect for
fat accumulation, which makes this natural product promising candidate for treatment of
metabolic syndrome. In this study, we tried to elucidate the mechanism of action of ternatin. To
this end, we synthesized two ternatin derivatives. One is the substitution of amino acid, as a
positive control. Another is a stereoisomer of positive control compound. We will identify the
target protein of ternatin with theses two analogues.

Keywords : bioactivity; natural product; chemical biology; cyclic peptide
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AFFr 1 OEFBBRNZ B LT, £ EO 7L “mmrngﬁTk¢k
FF UERED B AT T2, TFF v 1 O NMe-D-Ala’ 7% o Me 0

R D-Hse LV EMRINDT Y RFEMRICEL L=k 2 1

% positive control & L Cakat L7z, &5

iz p-allo-lle!, NMe-L-Ala®, NMe-D-Ala® Pt £< ﬁ(ﬂﬂﬂ
7 i % 2 2 p-llel, NMe-p-Ald’, T;(g -
NMe-L-Ala® 783225 2 7= SR EMEfklc "o

KR DIE T2 R 5382 & 2y IT W*)\ T :\ka

5. SAKREMERD NMe-L-Ala® 554 7 Na\/ s

¥ NFHERICERL L 7o JEHf% 1K 3 % negative control & L/ q
72 TNOHEE—X4I1ZH 7T L, EBRARS Matrix—O—CHz—CH—CH2—NH—(CH2)5—C-O—N§:|
FERRTET 5 2 &1k > THEMBM AT B2 LT o b
AR ‘

Hse X 0 72 FIEBAZ AR L IKHAKIC L 2 XFF FIEAIC LY —o0FE koS
WETET LT, 5%IL. 2o Z2HWTTAFF o OHFMED T A2 Bk L. FOMia
PEZ & R B R RIET D,

[1] Kobayashi, K.; Kawashima, H.; Takemori, K.; Ito, H.; Murai, A.; Masuda, S.; Yamada, K.; Uemura, D.; Horio, F.
Biochem. Biophys. Res. Commn. 2012, 427, 299-304
[2] Simokawa, K.; Mashima, I.; Asai, A.; Ohno,T.; Yamada,K.; Kita, M.; Uemura, D. Chem. Asian J. 2008, 3, 438-446.
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Synthetic study of lyngbyacyclamide A, a cyclic dodecapeptide (Kanagawa Univ. Dept. of
Chemistry) OMASUDA, Shun; MARU, Norihito; UEMURA, Daisuke
Abstract : Lyngbyacyclamide A is a cyclic dodecapeptide that was isolated from the marine
cyanobacteria Lyngbya sp. The natural product contains many uncommon amino acids and shows
significant cytotoxicity toward B16 cells but not toward brine shrimp. However, it was hard to
carry out further study because of the limiting availability. In the current study, we tried to
achieve the total synthesis of lyngbyacyclamide A in order to supply the sufficient amount of
material.
Keywords : natural products; total synthesis; cyclic peptide
1S BEO—FETdH D Lyngbya BITTRS) 72 AEMIENE 2 =9 IR PE & £ 70 1
ZETHBLN TS, lyngbyacyclamide A (1)3 L OY B (2)1d 2010 4F |2 ¥fE1E#E%: Lyngbya sp.
MDOHBESNIZBRIR RT AT F R ThdH, Znnids
@@ﬁ TR WEED, v AAT ) —<Hil(B16) Hon Tfﬁ

XL CHE A iR EE A R T T, 77 A vl H/;EF m)& .....

yfmﬂbf LA EFEEE RSN EBRHLMNE
o TWnB YV, LinLanns, HEEC iofﬁ%néf
KIMETHY ., S 5RDEREOMIITITARKIC
ANV ETH D, £, 3 DDT I /Mﬁﬁ@@ﬁm T(
ERRIZRE LTV, £ TARMFETIIHESND
MBLEEZ AT 57 IV BOAKEITV., A RKIEIC

& 5T F RERKIT L - T lyngbyacyclamide A D445 i

wER L, BEMMEZARBICT 2 2 AR LT,
2. R ifﬁﬁﬁ%@ﬁ%ﬁ?i/%ﬁow?%ﬁb\%M%M®Am3@-
aminodecanoic acid), (2R 3S)-B-OH-Leu 4 (3-hydroxyleucine), (2R,3R)-p-OH-Asn 5 (3-hydroxy-
asparagine) L HE L. 245D Boc NHBoc 0 on

0] OH

Kz Lz, I JYvY M
lyngbyacyclamide A % &35 1224 - i |
0.2 507 F 7Ry MIAyT D Y

= & L L7, Boc-Hse(BzI)-OH 6 7 & (R)-p-Ada 3 (2R,3S)-p-OH-Leu 4 (2R,3R)-B-OH-Asn 5
left fragment 7 %, Boc-Pro-OH 8 2> & right fragment 9 % % 4 Z AU AH B BB TR L T2,
BIEZNOGDT T 7 A MOFEEERFL TN D,

BnoO,
T(‘/ ~NHBoc /\/Oﬁ' 0
o H/} O;j OBHOTjNI-P NHBn
NHBoc ;\j:”OH

HO 9
_ T - - HOo_ Amm NBoc —
 » e o O NH
H
OBn HOM K. o/\/ BocHN™ N 4 SN

Boc-Pro-OH 8 I

Boc-Hse(Bzl)-OH 6 o) 8]
OBn BnHN"™ =0

left fragment 7 right fragment 9

1) Maru, N.; Ohno, O.; Uemura, D. Tetrahedron Lett. 2010, 51, 6384-6387

2) Davies, S. G.; Mulvaney, A. W.; Russell, A. J.; Smith, A. A. D. Tetrahedron: Asymmetry. 2007,
18, 1554-1566

3) Shimokawa, K.; Mashima, I.; Asai, A.; Yamada, K.; Kita, M.; Uemura, D. Tetranedron Lett.
2006, 47, 4445-4448
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(FRZRJIRER) OILIATER « AL « JITREERE « BAS R
Minor Bioactive Compounds from Halichondria okadai (Kanagawa Univ. Dept. of Chemical)
OYAMAMOTO, Keita; MARU, Norihito; KAWAZOE, Yoshinori; UEMURA, Daisuke
Abstract : Anticancer drug eriblin was developed using halichondrin B, isolated from black
sponge, Halichondria okadai, as a lead compound. In this study, we looked for minor bioactive
compounds from the sponge. Our procedure successfully isolated a kind of the galactosylceramide.
The compound showed potency with ICsq of 13.7 pg/mL against B16 mice melanoma cells.

Keywords : natural products, Halichondria okadai, galactosylceramide

EREEUMOWERETEETH I/ a g
Y #7114 A > Halichondria okadai 7> %1%, 78
17 HUEEYE C & 5 halichondrin BY o B
HERSREESNTWS, . 20
halichondrin B % U — N{b&W & L7-Hi#E
#I eriblin? 23 BAFRE S Eifisn, 2ok
I\ HETE R SR sk D Fi AL &% o &
WEESE L Y — RN 5 nfREE 2 fh D T
W5, E72 halichondrin A [ZRGE 2GR & Halichondrin A
NN KR E LTIRERRENT
W, EDED, T uA A A DB DIRREIT- 1=,

JaA I AAADERAL T — VA EHEE = F L LRI LY Rl Lie, Bifg—
FIVIE%E G3000S ¥V T L ua<w NI T T 4 —TEBIINBELTZ, TDHI> b ) —)L
W53E B16 A7/ —~flglcxt T 28 tEE Lz, 2ol LT as R
it 21T o7, TV aA Nt OA#EEZ A % ) — LTl L, B16 A T ) —
< HI % L TRV EEME (ICso = 13.7 pg/mL) Z RS BEAOFE NS bz, Z OfsiIT
AR NR LN ARAXRT MLOFER I TRIOYmEELZ SO LMLz, KE
PEDOFHYE TH V| halichosphin &4 5iF 7z, BUE, FEMAR NG LT TH D,

o
HO OH
(CHy)2—CHy
HN

o x

OH
OH

HO OH
Halichosphin

1) Y. Hirata and D. Uemura, Pure Appl. Chem., 58, 701 (1986)
2) S. Newman, Curr. Opin. Investig. Drugs, 2007, 8, 1057.
3) FERAN—/N— FRFEBIRTME

4) Natori T, Morita M, Akimoto K and Koezuka Y, Tetrahedron, 50, 2771-2784 (1994)
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Synthesis of oligonucleotides having biodegradable protecting group on phosphodiester linkages.
(Kanagawa Univ.) OSAGAWA, Naoki; TOMORI, Takahito; OKAMOTO, Itaru; ONO, Akira;
Abstract : The aim of this research is to develop oligonucleotides of which phosphoric acid sites
are protected by enzyme degradable protecting groups. The protecting group was degraded in cell

by hydrolyzing a ester function in the structure of protecting group.
Keywords : Biodegradable protecting group; Estrase; Oligonucleotide

FVIXT VAT RIE) VR AT IVEMIICAERMZA LT\ D4, Mk ZFHiEd
BHITENTERY, i, F%E%Mﬂnﬂav%%%%%ﬁﬂ%kﬁéi%w%
BT 5 L TCREREETH D, MLKRO—2ICT v KT v 7 MA ) IX 7 VAT R
(Proollgo) N5, Prooligo 13V VEEY = AT VERNLICEESR Sy RVEREILZ A L TRV,
BB 27V T2 2 F iR T 5, Bmimtg . RN OBEEIERIC X0 ifk# é)h
E%@E a2 HIT L4V IXT LAF R
XD, RO BRI, U UEEENAL i
BRI % 1= b OF SRR 2 A0 3 Y g w9
BT 52 L T b, o NS

Wang &3 > 2 o-Coumaric acid i Y

KE2T I ) EORELLTLIFELRE OMe OMe
L/Cl/\Zo” (Fig. 1) 7 SV EESR K i Fiqure 1
SNBHZETERT D7 = ) — LK gdre 1.

W7 I P2 L, BRRZATAVEZRKT DL LB, 7V —D7 I EBRAERT
Do
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VERRFEELB RIS Lz, Ty —)L 11X Wang 5 OWAICHE T TERR LT, AT
T, AV A~—FDRARSZ AT NUFEEDETNE LT, R TNa— Lk
ELIEVVEERNIZAT IV 4 AR LT, 4 ZTHIRO= AT 77— TUE L, KGK%
HPLC THMr L& Z A, WREEMR 5 WA LT Z &AM Loy, AR, EEoRk
EARHOE— 7 BBl Sz, BUE, 4 DZEREZHRF LTS, £72, 6 OMRHFERY
1T>TW5b,

(o] (o] (o]

N

DMTrO
R, DMTrO— (o]
o + 1H - Tetrazole —> Esterase
_—
<X Q [o]
CH,CI. ¥ —b
| 2C12
© LOH )\N’P\NJ\ rt, 2h AN«P\OJ—_@ o=k '/0__@ 0= g OH (5
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)\)\ 42% )\ R
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[1] B. Wang, et al., Bioorg. Med. Chem., 1998, 6, 417-426.
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Binding of Ag(l) ions to cytosine-cytosine pairs in DNA duplexes. (Univ. of Kanagawa,)
OSUGIMOTO, Masato; OKAMOTO, ltaru; ONO, Akira

Abstract : It has been known that a Ag(l) ions selectively bind to a cytosine-cytosine pair in DNA
duplex to form a stable metal ion mediated pair, C-Ag(l)-C. In this report, stabilities of C-Ag(l)-C
pairs in an anti-parallel duplex and in a parallel duplex were examined.

Keywords : DNA duplex; silver ion; metal ion mediated base pairs

m

DNA ZEHPDY P Y- FIUVERRIC Ag() 1AVHEELTRELEBEHIEEX.
C—Ag(D—C. MR ENBZIENDMOTNVD, AR T, FHFETRBLIVFEITE duplex ICH
7% C—Ag(D—C NDEEMERIFILE APEVBEDATLE D EF T RSIVFETR
duplex &L, C—CAR7EEBEA UL, AgDIAVFET . EFET CRAEMERE(TLEIA
4T, FTELIC. AgDIAVELET T duplex BNRERSINE, . FITRTERITEH=20
C—CR7%&FT3 duplex [&. AgDIAVEHLET . RERELSNE,

Relative absorbance
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Hydrogen Photoproduction from Water Using Nickel Complexes With Non-innocent Ligands

(Kanagawa Univ.) OMITSUHASHI, Manabu; ONO, Takeshi; YOSHIDA, Mikiko; MIYAZAKI,
Yuhei; KATAOKA, Yusuke; KAWAMOTO, Tatsuya
Abstract : It is well-known that a nickel complex with a non-innocent ligand is prepared from a
Schiff base nickel complex derived from benzothiazolines. On the other hand, photogeneration of
hydrogen from water has received much attention in recent years. Then, we performed the
photoreduction reaction of water using a nickel complex with a non-innocent ligand as a catalyst.
Keywords : Nickel Complex, Catalyst, Water Splitting, Hydrogen Production

1. #5
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Formation of Novel Intercluster Compound by Reaction of the Gold(l)/Carboxylate/P(m-FPh);
Complex with Keggin-type Polyoxometalate (POM)
(Kanagawa Univ. Fac. of Sci.) oYOSHIDA, Takuya; NOMIYA, Kenji
Abstract: Novel POM-based intercluster compound containing both the tetragold(l) cluster cation
and dinuclear gold(l) dimer cation was formed by a reaction of the gold(l)/carboxylate/P(m-FPh);
complex with free-acid form of saturated Keggin-type POM. The product was characterized by
CHN elemental analysis, TG/DTA, IR, NMR and X-ray crystallography.
Keywords: Tetragold(l) cluster cation; Dinuclear gold(l) dimer cation; Keggin-type
polyoxometalate; Intercluster compound; Phosphinegold(l) carboxylate precursor

HE R TR D4 (1) VR B IPPhy R BE A L '\:.} s
Keggin 071 Y RO RIS 3 85 70 L A8 BRI T LE & 4 2 L33 b
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¥y 7 AL — L&) A BIKkom A D F AL LTS
Ly 7 22— baMmQ)E 57D THET 5,
FiERER-EE  [Au(RS-pyrrld){P(m-FPh);}] (Hpyrrld = 2-t" 12
U Ry5-71 LR ) D CH,Cl, T, Ha[PM01204g]- 14H,0 H3[PM0120.0]-NH;0
? EtOHM,0 I8k 2= 6:1 L2 5 L HITRA L, Bbh
T2 1R & A% slow evaporation L. (1) 0D HEFS (435 BAFT IS A
%1572 (I 36.4%), HEEMEHT OFE R, 1-0 & T Cay RIFRD
SNUEE Y T AZ =T F A b pu-OH - o&k &t () %
SEIR T BAROW A T X — DT A 9D Keggin AR U
Bt CTdh o 7=, CHN JLHESH OFERIL, #EEMT 5L
T-HAEZIC TH NMR CBLHI S M7= IR BEF0 00 EtOH — {84y & i .
72 #1 A% [(Au{P(m-FPh)3})a(14-O0) L[{ (Au{P(m-FPh)s})2(11-OH)}]-
[PM01,04],-EtOH (1) TH o 72, AT 4 VB DT = =)L
EOBEBBNEN, &0)7 T AL —DFF ORI EER
WL RIFTZ ERHLNICRo T,

1) K. Nomiya, T. Yoshida, Y. Sakai, A. Nanba, S. Tsuruta, Inorg. Chem. 2010,

49, 8247.

v AN A
2) T. Yoshida, K. Nomiya, S. Matsunaga, Dalton Trans. 2012, 41, 10085. (VORI IE
3) T. Yoshida, K. Nomiya, 2nd CSJ Chemistry Festa, Tokyo, 2012, Abstr., No. P2-21.

[Au(RS-pyrrid){P(m-FPh)s}]
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EDOERK. 77 FHEE L BEER- B pH ITKFE LA
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(RN RER) ORRARMEST - Rk G - S H 50 - BRI & - B 4 =)
Synthesis and molecular structures of monomeric and dimeric species of mono-titanium(IV)-substituted Keggin
polyoxometalate, and pH-dependent interconversion of monomer-dimer in solution
(Kanagawa Univ. Faculty of Science) O MATSUKI, Yuhsuke; MATSUNAGA, Satoshi; SAKAI,
Yoshitaka; MOURI, Yuki; NOMIYA, Kenji ;
Abstract : Dimeric and monomeric species of mono-titanium(1V)-substituted Keggin polyoxometalate
were prepared and their molecular structures were first determined. They were characterized by X-ray
crystallography, CHN elemental analysis, TG/DTA, FT-IR, (*'P, ***W) NMR and solid-state *'P NMR.
The pH-dependent interconversion of monomer-dimer in solution was cofirmed by **P NMR.
Keywords : Mono-titanium(IV)-substituted Keggin polyoxometalate; Monomeric and dimeric
structures; X-ray crystallography; pH-dependent interconversion
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biEET D 2 & T U EAR[(a-PWy TiOs),0]% (D-1¢) % (L% 65.3 %), = B o
7= NaOAC/ELNH," f71E 7 & i3~ % Z & THER[a-PWy; TiO0]™ 13.72
(M-1o) & Z L E Ukl & L TRC(INHE 803%), ¥+ 77X U E—

o VTR XORMEERRET . CHN 70307, TG/IDTA, FT-IR, [tk P20 13.79
p NMR. T 0 (W, *P) NMR T/T- 72, M-1c | disorder ® 7= JUURPN A WU
O Ti JFF O BEREITIIE SR8, BEEAMETHS Z 21X -13.78
3o 1z, D-1c 1E Keggin unit — D23 EA L7z —BIRIEE CTH Y .BVS oH 0.5

FHE D DGR FE I 1TIu-0 Tho7-, H,0/DMSO (10/1)F D> M-1

D pH %75 2 7= P NMR DOt $( Fig. 1), pH 3.2 RHHE TILTHEAED - i
B — 2 (-13.72)DH T, pH2.0 TRAEDO E— 27 (137903 BRI S 435 140

I, pH 0.5 T8RO v — 7 (-13.78 YD I & 72 5 7=, pH 2.0 {35 T Fig. 1 solution *'P NMR of M-1
HER- RO ALEBRNATRE Th o7,

Y'S. Yoshida et al, Dalton Trans., 4630 (2008).

2 C. L. Hill et al, Inorg. Chem., 39, 3828 (2000).

¥ G. M. Maksimov et al, J. Struct. Chem., 50, 618 (2009).
Y. Matsuki et al, Eur. J. Inorg. Chem. (2013) in press.
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Synthesis of carboxylate-bridged triiron complex formed by mono-lacunary Keggin polyoxometalate
having carboxylate-terminated organosilyl groups (Faculty of Science, Kanagawa University) OABE
Ryoji, MATSUNAGA Satoshi, NOMIYA Kenji
Abstract : Organosilyl groups, which contain terminal carboxy groups, supported on mono-lacunary
Keggin polyoxometalate reacted with triiron acetato complex in acetonitrile in water bath at 65 °C for
1 hour, followed by liquid - liquid diffusion with dichrolomethane to give the title complex. The
complex was characterized by CHN elemental analysis, TG/DTA, FT-IR, solution (*H, *C, *'P) NMR
and X-ray crystallography.
Keywords : Mono-Lacunary Keggin Polyoxotungstate, Organosilyl Group, Carboxy Group, Triiron
Acetato Complex, Inorganic-Organic Hybrid Compound

LS TR VT Wy ) TRV THR Y B (POM) OXHREIC i
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B 2 (Fig. 2) DERK, HEEHTICREE) LTc O THiET 5,

2. b RER BB RN RX L EEZATEHA
VA ) VIR ER Keggin Bl — /K EFEE T ¥
2AE Bk S KB IA [Fes0(OAC)s(OH,)3](NOs) % 7 &
F=Hh U/ 65 C T 1 BRI HE L7, BOG
WiRICcY 7aa A2 2T 52 8 ThaEY 2
ORI (IR ca. 75 %) Z157-, HfE X
FRREYEMRAT OFE B, AW ) U L HAEE: Keggin
BRI 3 T RENZENDOREED I IVR g
TE IR R L& CTh > 72, CHN tH
ST E TG DR D 6L & (BusN)g[{PW1;039 -
((OOC(CH>);Si),0)}sFes0(0Hy)s] - 10H,0 & IR7E L 72, Fig. 2: (L& 2)
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1) A. Dolbecq, E. Dumas, C. R. Mayer and P. Mialane, Chem. Rev,. 2010, 110, 6009 - 6048.
2) C.N.Kato, Y. Kasahara, K. Hayashi, A. Yamaguchi, T. Hasegawa and K. Nomiya, Eur. J. Inorg. Chem. 2006, 4834-4842.
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Syntheses and Molecular Structures of Dinuclear Zr(IV)/Hf(IV) Edge- and Face-Sharing Linkage
Complexes Sandwiched between Two Mono-Lacunary B-Keggin-Type Silicotungstates
(Kanagawa Univ. Fac. of Sci.) OOSADA, Hironori; MATSUNAGA, Satoshi; NOMIYA, Kenji
Abstract : Four novel dinuclear Zr(IV)/Hf(IV) edge- and face-sharing linkage complexes were
obtained. These molecular structures were successfully determined. The dinuclear Zr(IV) and
Hf(1V) complexes were isostructural.
Keywords : Polyoxometalate; Zirconium(lV); Hafnium(lV); Edge-sharing linkage complex;
Face-sharing linkage complex

BE 2V HVEZEETLIRI ARV AZL— K (POM) L. FArEDOZEENE 6,7, 8 K
fr) \CHRT 2 2ERD THREELZ RT 2 ENmb T 5, Y KkigfxizzV, vV 25
9% POM & LT, a-Keggin Bl U 2k 7 27— h—KIEFE [a-SiWyO0s]® % FV>,
B b pH &M TF (EH 45 95 2006 O fE M e L v B4 f o ek Ik
[(a-SiW103M)o(n-OH),1'"  (a-M-Edge (M = zrV, HfY)) & [ 3t A # i 4% (K
[(a-SiW1,036M),(n-OH)s] ™ (a-M-Face) @ 2 FEEED > R A » FH POM DA hL, W AR AT
TR LT, 2 ARFZE TR, [a-SiWp0s]® OB METHD  [Br-SiWp00]F % HI%E
e LCHT=2 Z?VIRY Y RA v FRIPOM 2 AR L7120 THiEd 5,

EB BISA R L72 Nag[B-SiWii0g]-10H,0 & ZrCl,0-8H,0, HfCl,0-8H,0 #ZhEh
E L1 LD XD TKF TG SH, HEIED Me,NH,Cl 21z 5 Z & THEHE
BTz, T OBRMKREKIZEM L, HCl ag. T pH 4.5 [ZF%7% ., slow evaporation 9% Z &
THEOFEHBCRE & (B-M-Edge) #45%7-, F£7- KOH

ag. CpH 9.5 [ZF% 1%, slow evaporation 92 = & T4,

BIHREREE S (Bi-M-Face) 215 7-, ¥ 774V E¥—v

3 %, B X BAEERET, CHN JTEoHr, TG/DTA,

FT-IR, NMR |2 £ W {75 7=,

o T o f;%iﬁﬁﬁﬁ@,%% B:-M-Edge & KD M %

[B1-SiW1,030]* TH > KA v F L, 2 D0 OH T . o
LBl T oo 18, % 20V 1 M0 sy (0 SIWuGehiEeCR(-Or:]
1T OB L7 [{B1-SiW1105sM(H,0)}(u-OH), 1™

Tholo, ZHiTa-M-Edge L 1xHE7->TEY

[0-PW1,05]” TH v FA v F E7-#o PoM ¥ &

[FfkD 7 7 A4 —iiEThH -7, —FB-M-Face %, 3

SO OH M THE L - m A E 5K

[(B1-SiW1,03sM)p(n-OH)] T do - 7=, ZrVHFY & 4

POM 123512 C ., [B1-SiWiOse]* & HEAH s IZFF AL [P SiWa o)l OH)F™
RIS . SR RRION T B, P

1) K. Nomiya, Y. Sakai, and S. Matsunaga, Eur. J. Inorg. Chem. 2011, 179-196.
2) H. Osada, A. Ishikawa, Y. Saku, Y. Sakai, Y. Matsuki, S. Matsunaga, K. Nomiya, Polyhedron 2012, in press.
3) K. Nomiya et al., Dalton Trans. 2009, 5504-5511.
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Synthesis, Molecular Structure and Antimicrobial Activities of Silver(l) L-Lysinate
(Kanagawa Univ., Faculty of Science) OINOUE Chisato, CHIKARAISHI Noriko, YOSHIDA Takuya,
I'YOKU Sayuri, TAKAYAMA Akihiko, NOMIYA Kenji.
Abstract : Reaction of L-lysine and silver nitrate in water gave silver(l) L-lysinate which was
charactarized with elemental analysis, TG/TDA, FT-IR, and solution *H, **C NMR spectroscopy. Crystal
and molecular structures of the complex were determined by single-crystal X-ray analysis. Its
antimicrobial activities were also evaluated by minimum inhibitory concentration.
Keywords : Silver(l) complex, L-lysine, Crystal and molecular structures, Antimicrobial activity

1. S - nECTHExITIHEA~OT I BN L

AR D AR, MR AT, BRI 2 P
WCHHAT X 7o, DARBIZE I, WY 3 o L- "H
Uy (L-Hlys) ZENL T & T 2RO Ak, # , NH3
FERRAT B OB B A SRR 24T > . felysine (L-Hlys)

2. HiE-FER-EBE HAKTT AgNO;: L-Hlys=1:1
DENETRIGEE, AF ) — IV 22T 1% USRI %2

TRV I, AR VABLIC = F L= —F L% T vapor A9 N
diffusion (2 X U 55k & S A F AR A
ATAY(L-HIys)I(NO))} % 253 % DR T, o

X¥ I 7%V — 3% FT-IR, 'H, ®C NMR TG/DTA,
CHN oo, HifEsh X MEEMTic kit =
AU AG. D L-Hlys Bifz . NOg 23 1:1:1 Of
FROEER T > 7=, HAER X ST ORS S, s
BAHTIEI LR L— D O T, a- REM[MOT
JENEN L, BISFOHILERFELL— D O Ffé
® Ag---O FHEMEA (2122 (4) A) & AT 3 Behikis
Tholz, ZOFEERITHELEET T N-Ag-O FEE &k
VKT RY)~—%FE L, HILRFTL—FD O F+F
LD Ag--O FHEAER (2792 4) A) TR -7 2 &k H
LY — MEEZER L TBY Ay —T =4 Th

5 NOj X L-Hlys D> ¢ - [RBMOT I 7 HEKFE

Hox L, — MEELZTER L T, B®C NMR Tl
HIVRF T L— MIHESIL E—7 | o REMDE—7

MENLF LR 7 R LTV, ZOZLICEDERE o A9
Bl X RIS ARAT CELH S N T A TR T B R EE
LTWB EWNWR D, 722 OROHTETEM: %2, BET
DHRMET I RN SR A{[Ag(L-Harg)INOs},-H,0}
= ot 1 Dy

oo{[hflAg(L-HlyS)](Noa)} DIy A

«[Ag(L-HIys)[(NOs) D75 1-[iHAAEH

1) K. Nomiya, I. Azaumaya, N. C. Kasuga and T. Kato, Curr.Top. Biochem. Res., 10, 1 (2008).
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Synthesis, Molecular Structures and Antimicrobial Activities of
Silver(l) Polyfluorobenzoate (Faculty of Science, Kanagawa University) OFURUKOSHI, Yuya;
CHIKARAISHI, Noriko; I'YOKU, Sayuri; TAKAYAMA, Akihiko; NOMIYA, Kenji
Abstract : Novel silver(l) complexes were obtained by reaction of silver oxide with
2,3,4,5-tetrafluorobenzoic acid or 2,3,4-trifluorobenzoic acid. These complexes were
characterized by elemental analysis, TG/TDA, FT-IR, and solution (*H, **C) NMR spectroscopy.
Crystal and molecular structures were determined by single-crystal X-ray analysis. Their
antimicrobial activities were also evaluated by minimum inhibitory concentration.
Keyword : Silver(l) complex, 2,3,4,5-Tetrafluorobenzoic acid, 2,3,4-Trifluorobenzoic acid,
Crystal and molecular structures, Antimicrobial activities

1. S “hETIERY LA RAFRERNIT & L 0
TZERWEER L LT, Ry Z 7 AFu R BAFEREQ)

[Ag(pfba)], (Hpfba = ~> % 7 /A 2 BFERE) NG S

NTEY, MEMRITORR Ag-O it 2 AT 2 K [Ag(2,3,4,5-tefba)],
Thot, U ZORITEMYEICE 2, JILERR()  (2.345tetrafluorobenzoic acid)
A CTH D, Y TN REFBROK, FHEEBE OBV CoMH
iRk, S EMEDFE L 72 BT F T OBN/EE L TWhDH 0

TIERW DL E X KWFFETIE 2,34,5-T b T 7 VA n i B

(2,3,4,5-Htefba) &} 2,34- F U 7 LA u 22 BN (2,3,4-Htrifba)  F F
ZENL AW TERWEE A Z SR L, ST 21T, R E !

P& EMYEIC O W T AT o 7o, £ HLEIEME Z X 23 4-trifluorobenzoic acid
[Ag(pfba)], & ke L7z, (2,3,4-Htrifba)

2.3.4 EBR-FHR-EE AT 2,345-Htefba & Ag,0 Z/KFTTE/ALN 1:2 LAk
IS SHE, 7 b= MU MICEfE L, BEETEIR T slow evaporation %17 9 # C (4%
BEHIRAE S D [Ag(2,3,4,5-tefba)], Z UL 65.8 % THH7=, 2,34-Htrifba |3 Ag,0 &K
T h=hU =4: 1 OIRBEBEEPFCTEARN 1:2 RIS, 7T b=
b U JVICEERE L, BEFTEE T slow evaporation % 17 9 T T4 3% B #F IR kS &b
[Ag(2,3,4-trifba)], ZULE 165 % Tz, ¥¥ 77 X V¥ — 3 0%, CHN JtHEHr.
TG/DTA. FT-IR. solution °C NMR, Hifififh X SUHSEMTIC L 0 ITo7, HEES X #
RESEMRAT DFE R, [Ag(2,3,4,5-tefba)], 13 AQ,0, 27 2 H T 25 A TH Y . [Ag(pfba)],
LA UHEE TH o7, FT-IIR OFEHR, HIVRF T L— MIESIEE N RSB &
R 7 FLTWe, CHN JERESHT ORE R, Mk Z Z i [Ag(2,3,4,5-tefba)],*H,O0 K TR
[Ag(2,3,4-trifba)],- H,O & #iE L7z, CDsCN H10> ®CNMR OfEH, HLRF L L— b
AL v 7 hLTEBY, MERBRERT ORI TWD EEDbNS,
[Ag(2,3,4,5-tefba)], 1L [Ag(pfba)l, & [AIARIZAK, AHEIEEEIZ 3 U TN EZ R LTS
2. [Ag(2,3,4-trifba)], (37K K OVREE DA BRI LT [Ag(pfba)l, & 0 b IEMFMEAME <
725 T, JelTxE LTI RIc 2@ e flm 28 LTz, BUESTEEERER 2 KiET Th 5,

1) H. Weigand, W. Tyrra and D. Naumann, Anorg. Allg. Chem., 2008, 634, 2125-2126.
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ERaEEkKEZRAW=2vERY) v—PVDF
SIUVEEMEDSENE - EHIL
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Efficient decomposition of PVDF and related chemicals to fluoride ions by using subcritical and
supercritical water (Kanagawa Univ., National Institute of Advanced Industrial Science &
Technology, Asahi Glass Company) OHORI, Hisao; SAKAMOTO, Takehiko; YOSHIKAWA,
Haruka; OHMURA, Kenta; FUJITA, Tomoyuki; MORIZAWA, Yoshitomi

Abstract : Decomposition of polyvinylidene fluoride (PVDF) and related chemicals in subcritical
and supercritical water was investigated. Introduction of oxygen gas in the reaction system
markedly accelerated the mineralization of the polymers: when the PVDF was heated in
supercritical water at 380 °C for 6 h, 97% and 99% of the fluorine content and carbon content in
the initial polymer was successfully transformed to F~ ions and CO,, respectively. When the
supercritical water reaction was performed with a stoichiometric amount of Ca(OH),, X-ray
spectrometrically pure CaF, was obtained with a yield of 71%.

Keywords : Fluorine; Polymer; Recovery; Supercritical water; Subcritical water

1. 7o RERY v —TMELEEO S OEEEEZ A L, EEITH. Fx 04IEICH
WIER PR C o 203, BEIEY) O Sy fRAVER VLI 0 IR S U T e, BEANT FIRE
THDIN, BTN =4 T D 7 vAbKFE T AT Z D DRRIRIFM PR LETH D,
INHERMREMETT AA A ETHMRETEIUL, ANV T EAF U ERIESHE
HZETTZ M N T T RNIEHTE, 7 oAbV 7 ML 7 ALK BEBEOFE 2D T
7 v FEFROBERAAICHEEBATE 5, BexlTLan, @iEmEAK (HEERK, BERK)
ERWEAL T AR ZLKR VR Y v — O RIC DN THE LR Y AEIERY 7
fke=1U5> (PVDF) BXOZOBEEMEIZOWTHE Lz, TORER, BELTADE
ANZEY FBEIWCO, T TRYRIIHM, ThbbEMETELZLE2HLMNILED
THET S,

2. FUSIZMEY 7 7 ZIZ3kB & ik a2 A, 2 %0
FEHOWNIT NI AZEAN LT BEE L, 25
AT 5 L TITolz, —ERFffRE%E, |BRET
WAL, KR X OKF DR S % 558 LTz,

3. PVDF ZWEFET AOMAFT | 6 Rt <&
=34, 200CLLF Tl F BLWCO, 1HIEE A
EHER LgnoTz, 250°CLLETIX oD AR
MEEE L 720 (M 1), 350°C DR AR EETIX
F BLW CO, DR (ISHTORY ~—HD 7
‘y ég‘ij;s J: O‘ﬁ%%%%@ & Lf:,fE) 6i%ﬂ%m 0.0150 200 250 300 350 400
99%3];54:0\ 91%\ 3800C@ﬁﬁu%ﬁ7k#(§§/c{i 97% Temperature /°C
BLOIWIZEL, FEEERTEEE L, — . o . U
J7 VS A RS SE Al iE ssocT XL TEARIRER T PYDE SOl
FF B XU CO, DILRIFZNZER 84%F5 L Ot Afx * . SRR
6%. 380°C Tl 85%F LN 10% & 72 v | MR by -
mflEni, ZoHE, BEHMKRLAERL, THESW LD KBSIIRFETHD Z L1350
holz, R ~—hD7 v HR/IFEAOFNEITK LT 12 {5E/10 Ca(OH), Z RN L., BEH
HAZEANLT380CTHILSEZE A, XBEPTHIHIFEZ: CaF, 2% 71% D IR THE:
STz, EETIIMhO 7 v FERY v —DEAIZHOWTHiEm U b,

Y Hori et al., Ind. Eng. Chem. Res., 2010, 49, 464-471.
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15

Amount /mmol

10 |

0.5 |
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Effect of length of amplified DNA inside vesicle on the self-reproducing dynamics (Ochanomizu
Univ., The Univ. of Tokyo, Tohoku Univ., Kanagawa Univ.) (OKAN, Yumi; KURIHARA,
Kensuke; TOYOTA, Taro; IMAI, Masayuki; SUGAWARA, Tadashi
Abstract: Self-reproducing dynamics of a new model protocell containing a PEG-grafted
phospholipid was largely suppressed when a long PEG-grafted phospholipid was added,
suggesting the importance of the interaction between amplified DNA and the vesicular membrane
containing a cationic amphiphile. Moreover, the frequency of vesicular self-reproduction
depended on the length of amplified DNA inside GV. In this presentation, we will focus on the
correlation between the vesicular self-reproducing dynamics and length of DNA.
Keywords: model protocell, giant vesicle, length of DNA, self-reproducing dynamics

Fx XN ETIC, HRISEDE T 5 DNA OBERLZ LB | C/EMER & N EE) L7
R NN TN OREE 2 RS LT D[], ABFZECTlE,. ZofRE2 Iz, KU =F
L7 a—)v (PEG) EATL Y VIRE Z BRI E T 7 LV EREE L, HED R 5
3 fifHi> DNA (374 bp, 1164 bp, 3200bp) % L€ E A L7z, PCRIZ X D NET DNA
NS S E7-t%. B TRIBEARZIRINM L, R 7 VORI % HE S L — W — &R
HOCPAMBE CIBIN L=, ZORER. PEG O &K Y, DNA OSREICL > T, _v 7 v
MEFEREEICa "= R A MbENDI XA T I 7 A2 (BAOEEXA T IV R) ([TiE
WNELDZEEHLMNCI L, £7. PEG 041 & (PEG O#E) TR L Tl. PEG
HEORWMEMM Y UIREIE Y, BOAELZREZTEHE (BOAEEE) N9 510
MR BTz, ZHUE, PEG SHD AR 2 [EE 2 DNA L E O E/ER 259072729
EEEIND, KIZ, DNA OEEEICE L Tk, LFTOMENME ST, EEHE D DNA
(374bp) ZEH ALY 7L TiE, _U 7 VIFERET budding 2 Z 0 . ZMANC
RN E 22X 7 VISTERCT DT (BLAAAE n | 2RIAEN=13/38), ~¥ 7 )LNT
INRU T VNERL L ZEBIMED D DDA (nIN=25/38) (3 &=, B
HFEXA T I 7 AT B hole, —JF, B#HED DNA (3200bp) ZE ALz~
WL, N7 VEIISMINZIEA TIER LIEN D3, R E TIEEL o571 %£<
(Nn/N=6/33), HCAEMEMEIX, 1164
bp ® DNA ZEH A L7=8%4G (nIN=7/
28) IZHARTHEIE -T2,
DNA [ PEG $5iZ b2 Ll E 7288 &
R Z &nTE, K ED PEG $H4
ZENTAE o)
o DNA DL L iy ONAIIbD  tlsatp 320000
DAt E ORRFEEISGEVAA T, DNA 08 X 1L DNA OJRITEIFLIZAN Y I VTR O
ENBESA FI 7 R ER 5.5 1 IS EDOLIEMESI 5 E (bar = 10 um)
LEZLND,

[1] K. Kurihara et al, Nature Chem., 3, 775-781 (2011).
[2] D.Marsh et al, Biochim. Biophys. Acta 1615, 33-59 (2003).
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Construction of Giant Vesicles with Segmented Inner Pool by Inner Vesicles (Kanagawa Univ.;
Research Center for Complex Systems Biology, Univ. of Tokyo) O SUZUKI, Kentaro;
NAKAJIMA, Takuma; SUGAWARA, Tadashi

Abstract : Giant Vesicles (GVs) with segmented inner water pool by inner-vesicles were
constructed by a two-step w/o emulsion centrifugation method (ECM). Dispersion of
inner-vesicles composed of phospholipids was prepared by the first ECM using a sonicated w/o
emulsion. Then, the second ECM using a w/o emulsion containing the dispersion of inner-vesicles
provided GVs with inner-vesicles. Segmentation between components existing in an outside
vesicle and in inner-vesicles with sodium fluorescein was confirmed by fluorescence microscopy.

Keywords : Giant Vesicles; w/o emulsion centrifugation method; Protocell

AR EFERI L 7B o THM R LUV BES L= NERZE R A FF DU 7 VB L2 A
TAMAEE T VRFZEDS, TR R ICED S TD, oz ik, MEFRERLE A CAEEEN LT
DN AT TV | OEITRIIL , EORE, [HHERE B CAFED —DORIGFHREDOH AAE
Hﬂ(DEE@%:fbt[l] SOIZEEEOMALD L7 HEHER ISRy NI — 7 2/ T 5@ ER A
THIRZ RS T D712, EAMIRICB T AEECI NV UIRD X570 Ko Stk
N THERE PN R J%OJ:Z) SHEETHD, £ TR T, BB Om LILREEFI LT,
WHEBIZ /NS 7 VIS E NSV ORI VO % Hig LT,

CTHEASVIVOFEEE, Weitz HOTIE[1ESBITIEE LT, A4 MU JE'E POPC,
7 =AMV ASE POPG., BEUTL 2T 10— L (Chol) & ¥R LT- R 5 71 IS R 2 I %
wlo T L a A ERLTz, 2O, KO KEX] i é\fﬁf‘ﬁ@ﬁ P HREH I X0 B um R 1
HIBR L7z, 2D~ /by al Ze /K BISEE 7= B U730, 1 D12 %9 13,000
G O&E % 30 wEIERIHE, i’\?/lx/a/ﬁfﬂ@7}<{rﬁ%7kﬂljf\k%§béﬁé }:T
POPCIPOPG/Chol 735725 % AT L b =T A7 7/H(GUV) [l ,
EARFELT, B T, 20 GUV 4ritiRA, Jel3 & LIRRRICHRL |
7= POPC/POPG/Chol DR F 71 R Z % . GUV 4y 8itiZ /K |
EL TR wlo =~ /v va aERILT-, ZivaE R KM RIS
A EEE DA R0 E KA~ BB ST 52T, B um O
RESORUINPEANSNIZR 7V ERTZ (K1),

ORIV E W THBRIEIIC VBRI L 72 &2 A, WD
INRU T IVD INER DR 7 )V E N IISTIZ T T i B AR
PHERS I, D& :,t RN B AS IV 7003 AR D ‘ S
RNV ONBENSFEARICEEESh Ca b rmeL ey, BT % pm © GUV(R
fi?@ﬂ’ﬂfﬁii&“/%lﬁﬁ%ﬁiéhf::&%%?%?“éo FNZNELIZ B~V

[1] K. Kurihara, M. Tamura, K. Shohda, T. Toyota, K. Suzuki, T. Sugawara, Nature Chem. 3, 775 (2011).
[2] S. Pautot, B.J. Frisken, D. A. Weitz, Langmuir 19, 2870 (2003).
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Synthesis of zwitterionic amphiphile and formation of giant vesicles (*Department of
Basic Science, Graduate School of Arts and Sciences, The University of Tokyo,
2Department of Chemistry and Biochemistry, Suzuka National College of Technology,
3Department of Chemistry, Faculty of Science, Kanagawa University.) OYusaku
Okura!, Kensuke Kurihara!, Taro Toyota!, Katsuto Takakura, Kentaro Suzuki, and
Tadashi Sugawara

Abstract : A novel zwitterionic imidazole-based amphiphile, carrying a carboxyethyl group on N1
and a formylphenoxydecyl group on Ns of the imidazole ring, was prepared. Giant vesicles
prepared by this zwitterionic amphiphile demonstrated the distinct pH dependence of their size
distribution. The pH dependence of the surface charge of this giant vesicle was discussed on the
basis of the zeta potential data. The vesicular dynamics, which is induced by the addition of the
precursor of the zwitterionic amphiphile, will also be reported.

Keywords : giant vesicle, zwitterionic amphiphile, pH-dependence, zeta-potential

WKFEZ B 95, BRICHU 72 4 F G A H
ThHALILDHN, VX AT AT 7L (GV) ob
LIEIEN D~ A7 A=K VA — )L (DR T )L

R T P [ N N N N N W ®
(. Z DI A X DR SN NN o
K AFITAIDLAEM ORI ERIE T D5 A D3 L. By v ot

FIATON TS, ZTHETIZ, Glkshi=h

T A MEES AT = A MRS B D

GV (22T AN & 55 RIS 2 TIN5 B A (WD
HZETIERLDHTHEU I VA CAESR AR (EN
DHEEINTND, AFETIE, ZokH7%

HIET LV E L TORERMEZ AT 572912,

AEARIERE RSy 11228 <AFAET D BUEA A 7

My H Lin, ML AL LC, BRSO VRS VIR A IFZY ) Y
LEEF L, — S OBUKEORIHZ AL I VEEEEA Ll #HEE Sy (V) (K1) %
HEF L. AR LT, WEEMES 7 V 2 W THSEEREIC L D GV Ol ztTo7- & =
AL BT D GV OV A XXBAFE 72 pH IKFEEZ R LTz, BRBMESRIECTRIE RS FTo

R, K0 PRIV pH TORIBRITH /NS W LD BIVR S VIO BRfFREET

BIZ XD 2 FEOMBOLPNRIRIZKRELEEL WD I ERELZOLND, £2T, B—
HZENMDOWE~A 7 aT v =F 448 ZEECOM ZC-3000 )45 %217\, AL L7 GV
DB & EBIGSEEOMBEE A Lz, £, AKED DR R~ 5y 1 RiBE A
(V*) BINARBIEEZT GVIERDO X A F 7 ZAZHONTHHE L=V,
BBY—2EMPEOHEIC, SHHNTEEWE~YA 7 aT vy 7 =F F AR L ET,

2. BRR L2 7 L DB
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Construction of a Network Structure of Gold Nanoparticles Connected with Redox-
active Wire Molecules (Graduate School of Arts and Science, The Univ. of Tokyo) O
OMATA, Kiyoto; TOYOTA, Taro; MATSUSHITA, Michio M.; SUZUKI, Kentaro;
SUGAWARA, Tadashi

Abstract: A molecular network of gold nano-particles with the average diameter of 4 nm
connected by a redox-active bipyridinium unit (dication) which is located at the center of an
a,m-hexamethylenedithiol was prepared. Temperature dependence of I-V characteristics and
condactance of the above network was compared with that of the electrochemically reduced
network (cation radical).

Keywords: Viologen; Nanoparticle; Redox reaction; Conductance; Concerted tunneling

ARFgIRE A n—s Ry —sy . 07 —
+ Ho)3SH
(M 1) &&F Ik FalfsE LRy 03\ i
b E L, £ DR \\ Y s
ANFA ©
TERIE TRy NI — s Rk E A D HS(CH
B BZLE AL 5. STM £VE G \ — _
ORI BB, DX T~ & lo) |o
OREIE, &) /KRy —urTry AN ~_ B @
f—RLLTHlE, A= FEALT ~ Y:‘ /
-7 "'-».v,__
HETREIEZBLBICH, 0 T
B REOP FNVEBELERT D e ‘ ‘ ‘ e
W, TILFAGEDOENT A — 5T 0 005 OJOT_J/ K_?E 020 025
(C3V; K1) Zapkl, ThafTe E1. CVOMILETI=& 53249 4 U ADRERMDEL
F kA (PRI 4 nm) LD FohT (AR C3VOH#IE)

— VM E R B L IAER L7, CNA BRI CEMZE T GEIU Ry N — 7 251
L. WF DAL 78 ADIRERFERS IOV -V FetE 23 L 7=,

BRI R N — I Do Z B AL, BRI (20 K RGE) (I2BWWCEITRTL#) 1000 £F
FRL, Uhbar X 72 AORERTEZIZEAE RS2 (K1), F72, 10 K T |-V i,
BICHIOD 1 0cV3 b BIEHIT 1 cc VI T L LT, 3BT AL E T BRI b LB Tliaks
NDHDIZHL, GRICHEIE, VAT —53 7D LUMO 2 —E N 5A 3528 T, & /RO B
BRTAY—05 T a2 L CROERE LR BBIS 7o D e 2 RIB L T0ND,

D. I. Gittins, D. Bethell, D. J. Schiffrin, R. J. Nichols, Nature, 408, 67 (2000)
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Successive Self-reproduction of Vesicular Model Protocell (Univ. of Tokyo, Research Center for
Complex System Biology) OKURIHARA, Kensuke; OKURA, Yusaku; KAN, Yumi; SUZUKI,
Kentaro; TOYOTA, Taro; SUGAWARA, Tadashi
Abstract : For repeatable vesicular self-reproduction, it is indispensable for a vesicular model
protocell to restore the lipid membrane composition and replenish information substances
depleted associated with the progression of reproduction. By fusing the anionic phospholipid giant
vesicles (conveyer GVs) including deoxyribonucleoside triphosphates and zwitterionic
phospholipid vesicles (target GVs) including template DNA, we amplified DNA in the fused GVs.
We will discuss the successive GV system consisting of following multi steps: (i) replenishment
of PCR reagents by fusing GVs, (ii) amplification of DNA in the fused GVs, (iii)
self-reproduction of the fused GVs with amplified DNA.
Keywords : Vesicle; Fusion; DNA; Self-reproduction; Protocell

Fore o N LIRS R (1] 24 0 IR LTt
DITNE. U AT v b_U 7V (GV) HEBEIZ A 9 TN
IR E ORI & TIREBESHEE DR |
MMETHD (K1), —J5T GV 2R T 2 BEA
FURB LT =48 UIEE O pH JEEMED
HEWEFIH L7z GV Az X 0 | NAKF O W) s
DAETH D Z L xE L s (2], 4l #ik
BRI AIL, RAIEERE D FIRE e~ 7 VRN

THMITF A% BISLERE LT, PR BUEAME ) oL o e i
BT AT T, R EET 3 A s R PCRERAYA I

U IVERES SHE T, PCR & FNICKE B OARE
HAT IV AZRZIIEDLZEERZEE LT,

PCR JFUBFSRGYE) L 7o BUMEA A D U B POPC & FRk Sy &35 GV I, #5755 DNA LIsh
D PCRMEZEN LT 2 _A Y —G6V ZEAR., BUKO pH 2 3 I F ST, 24 K
M 23CTHEL TGV &9 LE@a S, e S BRI RO pH 2 8 ~E L T,
PCR %4772\, DNA OHEIEZ MR L7=, ZO/E GV 12, BIBKRZ T 5 & H O AES
AF 7 AT LT (X 2),

20 pm

2. G -PCREDGVOHACKEELAFI7 A (o FHEMSITE ; 5 /2R .
[1] K. Kurihara et al, Nature Chem., 3, 775-781 (2011). [2] K. Suzuki et al, Chem. Lett. 41, 789-791 (2012).
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VOC-Adsorption and Desorption Properties of Charcoal and Steam Activated Charcoal Prepared from
Cotton

(Kanagawa Univ. ”, AITC?, AISTY) OYAMADA, Saki”; KATAOKA, Yusuke”; SAITO, Keisuke®;
OKABE, Toshihiro?; TSUGOSHI, Takahisa”; NISHIMOTO, Yuko®
Abstract : The VOC (volatile organic compounds)-adsorption and desorption properties of charcoal and
steam-activated-charcoal prepared from cotton were investigated by head space GC and EGA ion attachment
MS with skimmer interface. The results were compared with that of apple charcoal and Oga Tan.
Keywords : Activated Charcoal; EGA-MS; \Wolatile Organic Compounds

1. 5

FENELQIGRAREO B & LT, RERRBMEOFEREMEA LAY (Vlatile Organic
Compounds; VOC) DR AR DIE 24T > TN D NERIRZER D VOC AR I A 7 1
~ 57 4 —(GONZ LV Y, VOC BRI AR~ —A o & —T =— A% N A F A5
MS(IA MS)IZ & Y ZH ZHUREERTTRE Ch % = L i LT 7= 2, fudtiEcom< , 3k
L0 HEOH NREZ KT SEH Z LN TE 5, MOMHBBIRO—BRE U TRMIR KR UAHRR
% 1273 K T 1 RS RRIEABRAA T o TIE R D VOC WA RAEZTHIE L, 552 U v TR
K OATT R & Pl UT=,

2. Fhr

AREHIARE ORI, <, AXOBBIBERER LA TR, U Ak, 1273 K C 1K
IREIRTE ST S T- AR, A H RO v TREHEH Lz, ke U TRAGBIOAKRIZ DU
THHFE TR LI, ICBVWIEIIZZ N E TOREEZEB L, BRIIHEL 25 VOC & LT
carvone, pulegone, menthone, citronellol, geraniol, benzene, toluene, p-xylene MDFt 8 flia v /=, ki
VER TN GC MIESHARER D L [il— & Uiz, KIS, 123V WS % 0akkk &1 7L & 0 ELY
HU, AF~—A ¥ —7 = — 2% - FHRIBER A SR B0 HT 35 (Canon ANELVA Technix,
TIAS-254 A2 L ¥ He FRFAS T, 300 K~573 K, 10 K/min CHIEHIE L7=, F7= Micromeritics
ASAP2010 |Z & V) bbarifs - MIFLEARIIEZTT 572,

3. fER

AR VOC WeESRIE 10~50%FLE CTdh o 7237 L —/LEADS 0% & HHl sy MiECTdh -
Too IRAGGREFCIE 1~40% D VOC WAEZROBENIN A IV, FHIFTE LA OWAE D <
7po T, BRIGAUER U773 RRFCIEWT i h 00%LA B & 7eo7z, U v TR, A HRFRK A GHRIGAL
PR Ko THRAERIEDE LS M 95 2 EMER SN2, BERFEI, RIRTEORECIL VOC
OFFEIC K> THp 7278, RRIEEL U 7-30E I, WIBERIARIREE . & TIRE S SRR T
T 5ot HREBIIRGRECIIA TR > U o TR >ARR TH Y | GlELEE L
AHEFCILY v TR>SARIR=F IR ThH T,

1) Y.Nishimoto et al., : Trans. Mater. Res. Soc. Jpn., 31, 937-940 (2006)
2) T.Tsugoshi, M. Yoshiizumi, Y.Nishimoto, R.Ozao : Trans. Mater. Res. Soc. Jpn., 32, 1075-1078 (2007)
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Analytical study of Natural Whetstone used for Japanese Swords

( Kanagawa Univ.) O AOYANAGI, Yuki ; YAMADA, Saki; TAKAOKA, Manami ;
NISHIMOTO, Yuko
Abstract : The hard and small grain is contained in the natural whetstone with the pore between
rocks. It was divided by the main kinds of rock and sizes of a grain, and has been used for various
polishes by combining a whetstone. In this study, the natural whetstone used for sword polish was
taken up, and elemental analysis was mainly performed by X-ray fluorescence analysis, and also
surface element distribution measurement was performed.
Keywords : natural whetstone; X-ray fluorescence analysis; element distribution; sword polish

1. XL

R EAOMICKIAL LIS, B, NSRBI Z TN TV D, ERE A
FERPRRRL DR E ST Ko Tk, FHE, L ETBRIZoT b, BAZMAGDLEDL 2L
ThRA AT ST & 7z, AWETIZ. JIRWIEIC AW S5 RIIEA 2 LY |
L EZHOE XBROITIC LY | T 2 TV, SHICREDO~ v B T HEE T T,

2. EE

HIEIZIE RIGAKU3370 (= 4y B S0t X Moo T 241E) , SIENT SEA5200 (/L —75
AR X BT 24 L7z, SII NT SEA5200 TiX 1 mm¢ TO~ v B Z7HIED
1To7=,

REHZIZ I RIBFEE 6 S 05 RERRRAT & LC, IRTERE 9 3k, &K 2 3k, W2 2
U, R 2 OB, A8 2 BB RRRAR. DY PRR, (K. ORATAS 1 RUBEOR 9 1, 21 &K
e Fviz,

HE X BRI K D BT OFE R, =& LT Si, Al, Ca, Ti, Mg, Na, K, Rb 23 Hi S 41,
A OFEFAIZ L > THRIREEIGEVR A LILD Z ERbho T2, 9 FEHAIE L 72K T
X Fe DEARISREHID ZR N R LN, REFEO~ v B ZTHEOHER, Si & Al O
AR AR, LB 2R LTz, £ 7AMELCHE TR W ER IS T B ORIE bR ST,

A DR ZHRALN T2 72D T AU TR 2 LR T
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VOC-Adsorption and Desorption Properties of Charcoal and Woodceramics Prepared from Carbonaceous
Waste

(Kanagawa Univ. Y, AITC?, AIST?) YAMADA, Saki”; OSHIRAISHI, Takuto”; OKABE, Toshihiro?;
TSUGOSHI, Takahisa”; NISHIMOTO, Yuko”
Abstract : The Wolatile organic compounds (VOC)-adsorption and desorption properties of charcoal and
woodceramics prepared from carbonaceous waste were investigated by head space GC and EGA ion
attachment MS with skimmer interface. In this study, normal alcohol and normal aldehyde were taken up as
the VOC. The results were compared with that of apple charcoal and Oga Tan.
Keywords : Charcoal, Woodceramics, Volatile organic compounds (VOC), adsorption, desorption

1. ¥5

FENELQIGRAREO B & LT, RERRBMEOFEREMEA LAY (Vlatile Organic
Compounds; VOC) DR AR DRE AT - T NS NERIRZE D VOC Wi 54 37 2 7
o~ 757 4 —(GONC LY Y, VOC R IAF~—A L & —T = — A& N A A A5
T MS(IA MS)IZ & 0 22UVl EN FIRE T 5 = L 235 LT & 7= 3, VOC & L CRER
4~8 DEGT Na—/LEKWNESH T VT v RERY B, @GSkl 7560y FEFIv s
AP VOC WERiEZ GC C, WAEZDRE L ONEEFHEE, Ax~—A v F—T 2— 2% ]
WA AATERMS IZE VEHMI L, #55R%2 U o TREOF TR & Hg Lz,

2. FR

AEHIEERER (2L LTAFH) KGR LY Yy FETIv I R, =Y, AFOENEL
BERR LTeA AR, U > FRAM Lz, (SRR 4~8 DEEHT /L= —/L K OVESH T
/L7 & K (1-butanol, 1-pentanol, 1-hexanol, 1-heptanol, 1-octanol, 1-butanal, 1-pentanal, 1-hexanal,
1-heptanal, 1-octanal) &I 10 fliz IV 7=, FEREMEN O GC MIESHIBER VL F—& L=, WIZ,
(ZIBVIENAE R DR S TV E VIR L, AF~—oA o F—T7 = — & T SR
AR S5 HTEE (Canon ANELVA Technix, TIAS-254 %) 22V He FRBHX( T, 300 K~573 K, 10
Kimin THIRHIE L7z,

3. fER

EHET NV a—URERIL 7y KRBT 2 w7 AN 20~B4%FE, AR, U v FRDN 10~40%
THY, REHEPELRDIZONTUK N Lz, BT LT E RTIEY Yy RET I v 7 AOWER
X 17-3%RETHY | T a— L e REFHDPE L 2D o T L7ess, AR, U
VARTIENTIS 10~40% 2 TH U SEHEI LD 2RI NS < poTe, Uy FETFI v
ATIIRPEZ LV ESHT VT & ROWAERNEEINT 5 2 & bbb otz

AR,V TR DESHT V3 —/L OB 330 K L TA B, REFEHEDPEL 72DHITD
VT — 2 /&< TeoTe, S DITEEIZRET D TV D,

1) Y.Nishimoto etal., : Trans. Mater. Res. Soc. Jpn., 31, 937-940 (2006)
2) T.Tsugoshi, M. Yoshiizumi, Y.Nishimoto, R.Ozao : Trans. Mater. Res. Soc. Jpn., 32, 1075-1078 (2007)
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Basic study of the Bactericidal effects of electrolyzed water containing hypochlorous acid -3
-The effect of pH on the interaction with amino acids-
(Kanagawa Univ., Tokyo Institute of Technology)
(OSASAKI, Yuya; IWASAWA, Atsuo; NISHIMOTO, Yuko
Abstract : The bactericidal effect of acidic electrolyzed water is explicable on the basis of
dissolved amino acid structure effected by hypochlorous acid. In this study, we investigated pH
effects on the interaction of hypochlorous acid and neutral amino acid. The CD peak intensity of
amino acid was weakened by addition of hypochlorous acid at pH3. The negative peak of CD was
observed in pH9. Moreover, the time variation of the peak intensity was observed.
Keywords : hypochlorous acid; amino acid; Circular Dichloism; pH effect

1. 5

SRER PRI A . PR, A LA, BEZIIUOHEMIERE £ T, L
P AT MVER L, BEKR T Th 5 A 0RO R5R) OEHIC X v Bighi 7z 2%
BRI A BT 5, BEEEICET 2 EMmET E LT, MESCEEMICAEL, T4 —1
HKEHTDHINETHR0EMMT 2 /B Th % L-Cysteine(Cys), L-Methionine(Met)(Z 3
% W HLH R O1E ] &2 1  aVECD)RIER B°C NMR THE LR, 7 2/ BROEAR
REZAL D DR HBE OB NT 2D Z L Nbho TE 7z, BRIEBEMK T OREESERIT
-COOH IZHEE LTV D a RFBIZHEA LIZ-NHAISIER 972 L B 2 b iz, B8N H 7V
71 U PEREIR CIRR R OMERIC L 0 7 2V BROEFREN L L TWD Z L by
STED, FEMCHE L7,

2. EEp

EARARKET NVEWRIE IR FRIET N U U LK 2 AR L HCI & 7213 NaOH € pH3~pH9
\ZAREE L7z, FE7 X /BB & LT L-Alanine(Ala), L-Valine(Val), L-Isoleucine(lle) % fi i L .
B O T 2 BRI L ORI RRAZ T T LU D L ORE Lz, 7 2 RO
1PiRHE% CD (JASCOJ 820), 7 2 /B4y 1Ak % D0 ZiRA#1Z °C NMR (JEOL
JNM ECP500) CHlE L 7=,

3. fER

COHIETIZ. M LT _XToOT I JBRIZHEW T, 200 nm (fHEIcE— 27 MRl < b
DN, IR FRRE 2 ST VRN L2 Tl v — 7 E N B Lz, pH6 LI ETidEy—2
RO BB S, BEREAICHZICARICEY—27 Z 8l &, AT
B — 7 AR N B S, BReICE— 7 BEN NS potz, T2 TT I RE
WRHSE F e DOIRA B DS ORRE(Z 15~30°C THiat L7z, B — 27 38 E OB I TR E
KEMERDH D Z EnbhroTz, IBCTITAMOE—271% 2 FFELL EfRFcEx 528 b b
Mo T,

7R kL R ERE A IRAEAL OREHZ OV T 10°C T BC NMR OHIE 24TV, Fe45
FEf] 23R8 L CRMO B — 27 BRR L7 o T3k RS RA el U 7=,

1) BiEbifiEE, 37 (4), 243-252 (2009), 2) B BhGS, 38 (2), 69-74 (2010), 3) BLEBA1EE, 39 (11), 673-677 (2011)
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Topochemiluminescence of Hydroxyaryl-substituted Dioxetanes (Kanagawa Univ. Dept. of Chemistry)
OTAKATSUKA, Hikaru; WATANABE, Nobuko; 1JUIN, Hisako; MATSUMOTO, Masakatsu

Abstract : Dioxetanes bearing a hydroxyaryl group decompose with the accompanying emission of
bright light by intramolecular CT-induced decomposition (CTID) mechanism. For these dioxetanes,
any substituents on the dioxetane ring little affect their chemiluminescence spectra as far as the emitter
has the same r-electron system for chemiluminescent decomposition in a solution. On the other hand,
they showed characteristic chemiluminescence spectra when decomposed in a crystalline state. For
such the chemiluminescent decomposition in the solid state, intermolecular hydrogen-bonding was

suggested to play an important role.
Keywords : Chemiluminescence, Dioxetane Q\S

(5] @523 % /- CTID (Charge-transfer- N7 oo
induced decomposition) ! > At % o D—>ThH 5 1 1%, I HO
7' b VERRPEES IR R L D B R T B TR D LW 1.9
ARy fiR(SPD) %75, SPD ClIME A% /0 fi#(BID) & [ X O SNR

UREt iz R, BID &R0 IR L DKERKAIC .
L0 IR LI AL i T 5, & BT, CTID ﬁij\x )Ij\/
WA X2 O35 Th D EMFELIZO>VT 1

EEtexXy 7TV IVEBKRETLICRFEZRGLTEY . 2D OB f#E(TD) Tk
SWTKi@ﬂﬁk@ﬁ?®%ﬁﬁﬁ&ﬁ%@é%%%fo:@iﬁmNVYTYUWE
PRITSD FPIKRERESIZ LY SPD B LN TD THEIMAY 22 F e M 2 Rk, & 2 TANFZE

X CTID BV A& % v OEFR O EMHTE LT, t&mA%f%é/ﬁ%ﬁ&/z
[ZONWTHD THRRT D Z LI Ltoé%L YFKRER-BSREIZ VS DD, SPD L4
RLTEET U — A3 B L2 Amﬁéﬁfi/j#ﬁ&/4_owf%@dbto

R R s
0-0 0!0
HO — Hojij\}' b /©>‘_1<© /@\WOMe + o@
2:R=H 5R=H Yy
3:R= 6:R=
[ 5) oA X1 # 2,3, 4 OEHE & [EFTO TD 3 X T TBAF/CHLCN % T? BID DK
FEIP RIS HOWT Table 11237, IKAHO TD Tid, VAT v v 3 DI RIS E DD E
% < 3?) ) 1‘? 7‘ K= A  Table 1. Chemiluminescent properties of dioxetanes 2, 3, 4

TR 6 DHOLE —E A/ N
L7=DlzxL, 215 in p-xylene in solid state ' BID
OENEE—E L oo 1p Fluorescence of | Fluorescence of TD Vin CH4CN
. *jf :‘/7‘1_%“[2 & 4 authentic emltters; authentic emitters  + N, N" Dlphenylurea
N 2 406  5:341,7:407 ;463 7: 350 461 472
DRNIT X~ 57 3 317 6:381 1397  6:388 488 L 500
VODENE—F L., 2 4 428  8:336,9:430 451 9: 352 450 | 466

@%%ﬁS@?FV%ﬁK%%?é7®ﬁ%k*ﬁfélkﬁbﬂoto*ﬁEW@TD
T, VAFEZ 3 IFTERT O TD LIFFFETH DI L, PAFEH 2, 4T
PRI L BID IZIEW R ARG R A R LT, T2 CT7x /) — Ve OKREHBEEND D
MN/V:%w?v7®ﬁETTm@Ltk %2, 4 TIZFE U BID IZHTWVIESEA R L
3IZBNTH BID ITIEWEEABII S L7e, ZHO DRSO A XX 2, 4 DEFT
D TD RV LT FE FTD 3 DFIITT = 7 — M OH FED 5y FRIKFREAITIES oy
HIfREEIC L D L HEES D,

[1] Matsumoto, M.; Tanimura, M.; Akimoto, T.; Watanabe, N.; ljuin, H. K. Tetrahedron Lett., 2008, 49, 4170-4173

Copyright(c); 2013, The Chemical Society of Japan
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Dioxetane-Based Chemiluminescent Compounds Bearing an w-Functionalized Linker

(Kanagawa Univ. Dept. of Chemistry) WATANABE, Nobuko; OIRIE, Urara; 1JUIN, Hisako;
YAMAGUCHI, Kazuo; MATSUMOTO, Masakatsu
Abstract : CTID of dioxetanes bearing a 4-benzoazolyl-3-hydroxyphenyl group effectively gives
light even in an aqueous system. Among these dioxetanes, a benzimidazolyl-derivative possesses
a nitrogen to which an alkyl group can easily be introduced. We synthesized dioxetanes bearing a
4-benzimidazolyl-3-hydroxyphenyl group which possessed an N-(a-functionalized)alkyl moiety.
The thus-realized dioxetanes was attempted to be supported on a protein or a silica.
Keywords : Dioxetane; Chemiluminescence

(Sl FrFs 7= %/V%Tﬁ& UAFx e /ﬁiﬁi‘% &% CTID (Charge-transfer-induced
decomposmon)fFIJ VAT L T, BRERBHIZ XD AERT O AT RT UV ENS DSy

FNEMBEINCTICHER SN TY o ° <}~
T H VBN L RO L o~ D X
%Ei’l’:%a‘:/TT[l][Z]O TOTAFEH @“" © N

-, o
NIEBEIC N YA Y v S AR T N 0-0 - WSS N
&b éiéiiﬁ 578 C ORI DR HO 0
INb, B, VAFkLZ 1O 1 ° 2:X=0,S, NH

¥iThd 4TV U -3-b K

nX U7 o VERY AT XY 2 13 AEFESHTTHO BN DKREB T TH B
PIRE N A =S/ #7mb/i@ﬁ%ﬁ¢%ﬁéﬁ%ﬁf%@%@ﬁw%%wmmﬁ%
goé% TIXEARRE T H 2 OBV T B AR AIREZR BN RO LW &2 /R T 72 K ORI &
T 5,

LR 3] ST BB L LT A x4 2 2(X = NH)D N-AZIZo-HOSU /LR F S L— h
EETHIRFBECTEBLIALEY 1 28 L, (LA 1L I H/T I THDHT7 =3 F
NTIVEBIONH Y BTNVERHIIERIS, Y TLHT7 I NMRIBLU 4 AR L,
FNUTY IR 0INET D 2 LNy oT-(Fig. 1), Bix RBEM~0HELZHFL, £
DIEIEFFEIZ OV T HHET D,

HzN N’V\)LN A8t = 483~486 nm
1 + ﬁ@\?% ._
.
/\/\)L
- ) — R ®
HO
(o)

4 400 450 500 550 600 650

Wavelength / nm

Fig. 1. Chemiluminescence spectra of dioxetanes

[1] Matsumoto, M.; Watanabe, N. Bull. Chem. Soc. Jpn.Accounts, 2005, 78, 1899-1920
[2] Matsumoto, M.; Watanabe, N.; Hoshiya, N.; ljuin, H. K. Chemical Record, 2008, 8, 213-228

Copyright(c); 2013, The Chemical Society of Japan
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Yellow Fluorescent Pigment in a Snail, Bradybaena pellucida (Kanagawa Univ. Dept. of
Chemistry, Shinshu Univ. Dept. of Biology) O SHIGETA, Sakie; SHINADA, Asami;
NAKAJIMA, Akino; IJUIN, Hisako; WATANABE, Nobuko; ASAMI, Takahiro; MATSUMOTO,
Masakatsu

Abstract : The land snail, Bradybaena pellucida, has yellow fluorescent pigment in the dorsal
mantle. This fluorescence compound was extracted with an aqueous MeOH from the dried and
powdered sample. Its isolation was attained by the use of TLC and HPLC.'H-NMR, ESI-MS
spectrometric analyses and comparison with the authentic sample showed that the yellow pigment
was riboflavin. We will report the investigation whether or not the yellow fluorescent pigment
exists in other snails which are taxonomically close to Bradybaena pellucida.

Keywords : Bradybaena pellucida; Yellow fluorescent pigment; Riboflavin

[E]1=2/ 7 4T P~ A ~ A (B. pellucida) X7k DB 1 om FLEE T,

AROPLAE ALY L TR, 3O FONERICE O GEFREZH L

TWA Z g o e MR IO 2> ) ThHH[1), ux lEHA

(ZAERT 2 AARBEA ORI TH 223, FEAR TS R &HOF& T

LRHK M, P TSRS N T D, MHICHOMISE o
BEIND2ONTIEFHETCIIAWR NI FF O~ A <A IXAPIC (B. pellucida)
BITENTH LN 200, FIAMNOLDF A=V EBRBT H1-OTIERWNEE LD
b, 2T, ZOHEENWEOREE - RIEER AT A, ansFFIo~A <A
DT HEOBEWED 1 S>EHEE L2, O 'H-NMR B L ESI-MS A7 kL
riboflavin & HEE L, =L & A7 bV —F(Fig.1) T 5 2 & &3 TITlE LZ[2],

Flo, angFF IO A A LSO ERIEAENMEERT L2V L) L L
TUAANT~VA~SAE RINREERRL SN, —FH, ans I F U~ A <A OlrixfET
LT VAT A, VAU ATAERXOIABECHDL VAN T VA <A I E
RIS GBI E R 2720, T BTN T O H AU E OF R 5 HiEIE
e A ECA AN
R =2 T ATV~ A~ A OEOEINWE & LTl riboflavin AN 07 < &4 2 il
FFIET 2 2 e gmoie, AEIZIN G OHREIFNMEIZ OV THREETT 9,

Flo, anI A F oA~ LRRICERIETH LA TV~ A ~A, VANT~A~
AERF, UADTU~SA 2 AZOWTHERG F Oat A7 ML afiE L(Fig2), &6
RN O EENE DAL 2D EMREZHT-OTHET 5,

528 nm

500

OH 120

450
2 3210) o

. 3 riboflavin 350
HO "OH EXY L 3 300
., % 60 ‘\ HELf 52”
"OH 2. N\ BAMHE g D
N N0 A o
4 20 | 2\
TAXE e g
N 350 400 450 500 550 ~ 600 650 700 750 350 400 450 500 550 600 650 700 750
Wavelength / nm Wavelength / nm
0 Figl BBt L -HBOHANE LB Fig2 AaNIFFII434 &
riboflavin RO riboflavin DEFERRY kL AFIRA A DHERYAD
(1ex=366 nm) BERRY PV (=366 nm)

[1] K. Seki, A. Wiwegweaw, T. Asami, Zoological Sci. 2008, 25, 1212-1219.
[21EH, &H, T, A GHER. B, EA, A EWRUEERICIIES 8 29 IZEfRE S (ROR) (2012)
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Intramolecular oxidative coupling of reticuline derivatives regulated sterically by the introduction
of a new ring system (Kanagawa Univ. Dept. of Chemistry) OSUGIYAMA, Kayo; WATANABE,
Nobuko; JUIN, Hisako; MATSUMOTO, Masakatsu
Abstract : The morphine alkaloids are biosynthesized in opium poppy plant through characteristic
intramolecular oxidative coupling of an isoquinoline alkaloid, reticuline, giving saltaridine. In this
plant, the reaction should occur for reticuline with a highly-regulated stereochemistry. In this
work, we synthesized N-norreticuline derivatives bearing a cyclic half-amide/half-ester
(lactone/lactam), the stereochemistry of which was considerably controlled and investigated
whether or not they underwent the desired intramolecular oxidative coupling.
Keywords : Oxidative coupling; Morphine alkaloids; Reticuline

1 ¥ TN 74T Ahad ROARKTIER, VF 7 U UnbRRp 4 BT 7 4
T ) EREROYILE Y VU ORIRMAERDEITT A0, Z OB T
HREE LTHREAIR D Th D, ZOEHSISIEY 7 1 ks P450 (2 JE T Sl
NHE YDy —F CYPTIOBL O@IX 2L 2 Z EBNHLNE SN TWDH[L], ZDEHE
WELF 70 BT ORTLEORIGR p BE OO a2 AR SIS 2 Licky, &
VLB B KT ONREIREEZ BB L T D EE 265, bbbl o Z LIZEE L.
bebd 2 ODGHEMETL TS Z EICLY ., EVLEB L OSBRI L Z
VYV UERICERTEDEEZ, SIEMICHII L2 LT 27 U U RORH 2 R_ AT
72[2], ZOH T, PR E R DM OAALICE R v REE AL N-/ VLT
7V UHERNS, B ReXx il NHMUEZERIROD S, 6 BEIWT7T BERROTZ 7 X ALT77
N L“C@otﬁ%ﬁié/\ﬁkb ENOOa TN v 7Y TR ET -T2,

2. fER 5~7 BEMEEA AT AFHER lac # AR L, CHCLH ., NV 7/ 74 o FiefE
£ F. k&I & L T iodosobenzene diacetate % VN C 2 & OFFEIRD S FNERL D » 7
V2 TSI OWTHRRT LT, ZOREE, 5 BREEZ FFOFEK la O TNk »
TV T TR, TARNT 0 B ERT D558 5a DEARY & LTHELNLE (LETO
WREMBIE), UL 1b, 1lc OEE(b T v 7Y 7 TiE, TV T 4y ) B
EATOHEBRNEORIRECE LN, R, 7 BREEZFFOFBENR 1c Tl W
Wit 7V Ik DEANT 4 F P )2, 3¢ A Y TR BILER 67 % (IR

56 %) T HND Z LN yhotlz, £72. TV X LT 7 b o EE AT HFERON KR
LEINDY

’ﬂﬁﬁ > 7° AcO., OAC
e O rcrycoom
1T CH,Cl,
THakE

35, a;R=.i. hR=.)OS('c:R=.)l><J\.

aporphine skelton

[1] Gesell, A.; Rolf, M.; Ziegler, J.; Diaz-Chavez, M. L.; Huang, F. C.; Kutchan, T. M. J. Biol.
Chem. 2009, 284, 24432-24442.

[2] #21, . PHERE, A 56 42 BIEFERLF RS GLED  (2012)

Copyright(c); 2013, The Chemical Society of Japan
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Polymerization of 1,6-Diynes Catalyzed by Nickel Complexes

(Kanagawa University) OSUGIYAMA, Yu-ki; FUJIIMOTO, Takahiro; SAKURADA, Tetsuya;

OKAMOTO, Sentaro

Abstract : Treatment of 1,6-diynes with a catalytic amount of iminomethylpyridine-ligand, NiX2

and Zn powder afforded polymeric product with a narrow PDI, which was considered as cyclic
polymers based on investigation of polymerization behavior and analysis of the product.
Keywords : Cycloaddition Polymerization; Nickel Catalyst; Cyclic Polymer; 1,6-Diyne

WHFZEE TIX, ZhE TS, D|p|mP/CoCI2-6H20/Zn iz X B 7L ‘/0)[2+2+2]i'7';J
RAGAINBOS 2B L CT& e, ¥ ZTh b ook, 1,6-diyne k&% 1 12
Dipimp/NiCl-6H,0/Zn fill i 2 £ & & 7= 7, Bk — ;4[: L 7= cyclooctatetraene(COT)
ﬂ:/\% 2 LEBHITHYEDS “%%%7&%)& Utzo 2 Bk LT-m5 7 ®ik1%, GPC
ST CHIEETH D, tt%«ﬁ’] BEBOBBNNSVERHA LN o7, BR%LER
(Eé F) LTHD, ?ﬁm/\%f&bé%m&@' J=#L7z, 10 moI%@ﬁEié?;%:ﬂﬂb\
5L T5%WETHYFRELN, £0 H 88X PCNMR 4534, MALDI-TOF-MS %)
W aAT72 o7, LLEDORERNG, AT 285 F1E, RKintEEx 7, T):E/%
EEHTLHERRE ST ThY, EEITERT 20 FHNERILAIN A RS 280 K L
THEITTD2L0EEXOLND, BHITEN TRV, &b T —EDERY A
A CRISDMELE (B D WITIRETHEE) LT DFENRHL N E KT,

Dipimp )(2~1o mol%)

__ NiCl,-6H,0
Y Zn powder (10 mol%) )
Z » 7 Z + polymeric compounds
N THF
1 (Z=NTs) cot 2
Z = C(CO,Et or NTs) Catalyst Conversion PDI" Yield of
9 0 Mn M,,/M,) polymer
mol% % (My/M,) poly
i-Pr
/—(/__\> 10 >99 23x103 123  75%
5 >99 1.9x10% 121 46%
i py Dipimp 2 >99 21x103 123  21%
MALDI-TOF-MS (Z = NTs)
247 m/z
N_(/ >
z n
3

References: (1) Saino, N.; Amemiya, F.; Tanabe, E.; Kase, K.; Okamoto, S. Org. Lett. 2006, 8 1439.
%p) Goswami, A.: Ito, T.. Okamoto, S. Adv. Synth Catal, 2007 349, 2368. Saino, N.; Kawajl T.; lto,

Matsushita, Y.; Okamoto, S. Tetrahedron Lett. 2010, 51, 1313. Watanabe, J.: Sugiyama, Y.;
Nomura, A.; Azumatel S, Goswaml A.; Saino, N.; Okamoto S. Macromolecules '2010, 43, 2213.
Sugiyama, Y.; Kato, R.: Sakurada, T.; Okamoto, S. J. Am. Chem. Soc. 2011, 133, 9712. (2) Goswami,
A.; lto, T.; Saino, N.; Kase, K.; Matsuno, C.; Okamoto, S. Chem. Commun. 2009, 439.
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Cobalt-Catalyzed Addition of Silylacetylenes to Internal Alkynes (Kanagawa University) O

FUJIMOTO, Takahiro; SUGIYAMA, Yu-ki; SAKURADA, Tetsuya; OKAMOTO, Sentaro
Abstract : A CoCl,/ligand/Zn powder catalyzed an addition reaction of silylacetylenes to internal
alkynes, which was proved to undergo through a hydroalkynylation pathway.

Keywords : Cobalt Catalyst; Hydroalkynylation; Silylacetylene; Internal Alkyne

WMHFZEE TlE, ZH £ TIZ, Dipimp/CoCly-6H,0/Zn itz X 2 7 v & o d[2+2+2)H
BRALATINEOS R Dppe/CoCI2-6H%O/Zn iz L7 ¥ b= h U L o[2+2+ 24 3
%mﬁmﬁm%%%bféko):h%mﬁ%@ﬁi,waT??vy%%Ek
L7280, BRI T L, MY RN T AX RN EETDHE TR0 L)
ﬁW%T»%/ ST DL FRT AR ARSI L < T 5 HE RN LT,
D OfBERIZHOWNT, OO EKFILIEE COMRFIEIToTo/EER, EkT 257
Ny EOKBIEINNTEFLUNLERIZBHLTWDSE (K1), xbig, &~
ULTvF L RO KBERNCAZHEENEE TR WE (R 2) AL E o7z,
B XY, RISIFE -390 MEF BT C-H f#%, C-C a4k, C-HMALRK
75>@ﬁbf1ﬂ%§ HLOLHERIEND, BETIE, FExroEICHT D0 REZRL,
S 2 Bl T 5, F 72, #ﬁﬁfxlﬁ\i%?/bﬂ%/f\@ BRMWE Fe 7 s
ABICONWTHEI LIS A, 7T — L7 a LX) 7 )L a— L7 )L =)L 7 s
JVXILT L 3 — Uk L CEALE RIS SSNEITT 5 2 E oo Tz,

— Dipimp or Dppey 5 mol% I-Pr
RSI==—H  Cociuemo 1MW) o /_(/__\>
1 Zn powder (10 mol%) \\
+ >»
Rl—=——R? NMP, 50 °C Dlplmp
5 3
Dipimp >98/ 2P PPh,
(-Pr)sSi—=—D  orDppe (0.06) (-Pr);Si ’ Dppe
d-1b CoCl, (0.05) \\
(>98% D) Zn (0.1)
+ OMe NMP, 50°C OMe
S — 87% yield (dipimp)
MeO 98% yield (dppe
OMe o yield (dppe)
MeO . . 9 Me;Si 0
(i-Prsi—=—b] "°° Dipimp (0.05) (NS >9M = >9WM "
d-1b CoCl, (0.05) \\ M
(>98% D) Zn (0.1) — (2)
+ OMe
MesSi—=—H NMP, 50°C 99% yleld 98% yield
la

References: (1) Saino, N.; Amemiya, F.; Tanabe, E.; Kase, K.; Okamoto, S. Org. Lett. 2006, 8 1439.
Goswami, A.: Ito, T., Okamoto, S. Adv. Synth. Catal. 2007 349, 2368, Saino, N.; Kawajl T.; lto,
T.;Matsushita, Y.; Okamoto, S. Tetrahedron Lett. 2010, 51, 1313. Watanabe, J.: Suglyama Y.,
Nomura, A.: Azumatel S,; Goswaml A.; Saino, N; Okamoto S. Macromolecules '2010, 43, 2213.
Sugiyama, Y.; Kato, R.; Sakurada, T.; Okamoto, S. J. Am. Chem. Soc. 2011, 133, 9712.
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Synthesis  of N-acylsubstituted open-cage fullerenes and H,O encapsulation at ordinary
temperature and pressure (Department of Chemistry, Faculty of Science, Kanagawa Univ.) O
TANAKA, Teruhiko; ISHIDA, Takuya; FUZITA, Hirokazu; NAKANISHI, Kento; KABE, Yoshio
Abstract : We have already reported that double hydroamination of open-cage ketolactam
derivatives of Cg (1a, b) provided orifice expansion products (2a, H,O@2b) with encapsulation
of a water molecule at ordinary temperature and pressure. When reaction of benzylcarbonyl
substituted open-cage fullerenes with hydrazine was carried out, we confirmed double
hydroamination took place with encapsulation of a water molecule at same condition.
Keywords : Fullerene chemistry; Open-cage fullerene; Orifice; Encapsuration

VIR TITZNFETIZ, ANVKR=NVEBRAHET 7T -1 (la) b 7= RTV
CORIST, 2 B Fa7 I RS EX VB RSNk SN R"HE 7 I —1 2 (2a)
DAERK L, -7 hF v LA =)L (Boc) BHLA (1b) TIXHFIR, HETKDTE2NETH Z
CEHELE Y, 2o CRBEOBETFREIETH LR DA N R VERE (1) & 7 =
=)k RT UV EERSE, ARMOREE DR EZITV., FILEE T TOKONGE
a7z,

Scheme 1

PhNHNH,

Toluene

1l
b:R = 5—C-0-Bu

(o]
c:R= é—&—CHz@
FT, RV DNVRNEBEBRRSE T T -1 o) T72=VE RTIVUEDKIET
ETPREND 'H NMR T7 7 — L U BHRICHTZIC TE A F LU NIREMICZ T A E T
Ly FELTLIMTIERS 2RI, ST-NHOT e b 2 7' b giER
S, SHIZ-98ppmiCTy T Ly hOE— 7 BHERINT-Z D, 2EHE Fr7 3
JALAER) (H,0@20) IS F IR E CARPNE SN Z ERB Sz, —FH, ALk =/b
B 2 e Fo7 2 (kA a) IITKBNE SRRV, SEAR VLR =)L
B BLX 75— L3 t-7 U INR L L RBEICKENEAT A LN TXT-, 21
WX ANVIR =V ERICHE R TR DV VAR = VT -7 b v vR =V L RIERICER 1
WA LV ENTND T EH % BTz (Scheme 1),
1) EFBEX, SARfd, 7%, RIS, MEER, IEER, BRI PEE 0 K ES
£ (2010)
2) AHE, EMNEX, SAEZ, BEEAN, HFET, IMER, BAMEERE 92 &
Ry (2012)
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Syntheses and properties of rotaxanes for the one directional translation of wheel compornent
(Kanagawa Univ., Osaka Dental Univ.) O NISHIYAMA, Junya; MAKITA, Yoshimasa;
KIHARA, Nobuhiro
Abstract : Based on the active transport on the rotaxane consisting of the ammonium salt axle and
the crown ether wheel, unidirectional translation system was designed. Unidirectional translation
of the wheel on the axle was driven by the sequential and alternative protection-deprotection of

two ammonium groups by acylating agents such as Chz, Troc, Teoc, and TFA.

Keywords :

=X =T EliE S 5
u\:ﬁﬁb?‘é TTRTHD, TE
EEmER TH DD, +
®%%%Alm CHEBLLURITIER
IR TnWd, 777 rm—7 )b
LT E=Y MEOMEFEH ZFIH

L7z ZXH Tl 7By AETBEORT v % V& H]
ALTT v MbIZE»TrZ I o—T VA REdi%sd 5 2

LnTEY, toZakic, 75
V=T VN — HANZIAIC B B
LEoh—TmBgEnsTE—4—¢&
LCayxH 1 &2nfiit i, 1
X 2 2O7 X 7 EELRICT vik
—T kT LTI
— T NELFMIC—FMBETE 5
LI END,

2,3.2ap % 2% E 0 DB24C8 L NEL L |
2V BT K VilgE D AR
7o AU v B ZIX78 HIET 97%itE
LT, p-T I afF o R P NT
YOBGRRIZE Y 1c BDKREICEIAE L
72o £ZTC, 2b ZHHWTARY vE
ThfgtLic, =, = ¥y v
HET3EARKL, 7Y RIC X B HEdE)
W% & FiFt L 7= (Table 1), Chbz, TFA
Troc 12 X 5 7 v AL Tl & &
Chz

FE L. #30% L aESInzonoi,

NICREBNIMIE STz, SHIT
’ié%®ﬁ@m®%L%@ﬁLtﬁ%®«//wIXTw%u®mﬁM“%ﬁﬁ

Rotaxane; Molcular motor; Active transfer; Protection-deprotection; Ammonium salt

Scheme 1

Cm@w

O, (o}
@ p (R' = Cbz)
1 q (R'=Troc)
r (R = Teoc)

a:R =—CH2—< >—0CH2CH20—< >-
b:R= —CHZCHZCHZ-O-‘BU

c:R=H
Scheme 2

(O O\ PFg

mo“?@“ TG,

3

acylating agent
base

o
DMAP

CD4CN o)

4
Table 1. Active transport of wheel component of 3

acylating active transport®

entry time R! agonta (o0) Base (eq.) %)
1 30 min Troc CbzCl (50) EtsN (50) 33
2 60 min Troc CbzClI (50) 'Pr,NEt (50) 86
3 16 days Troc TeocOSu (10) Et;N (50) 76
4 60 min Troc TFAA (50) Et;N (100) 99
5 20 min CBz TrocCl (50) Et;N (50) >99

a Determinde by 'H-NMR spectra.

. 4 (R'=Cbz, R* = Troc) D i

4 (R' = Troc, R* = TFA) Tk Z Mist L T\ 5,

1) Y. Makita, N. Kihara, T. Takata, J. Org. Chem., 2008, 73, 9245-9250.
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Investigation of Catalyst-Transfer Condensation Polymerization of Monomers with Conjugation
between C-C Double Bond and Arene (Kanagawa Univ.) ONOJIMA, Masataka; OHTA, Yosihiro;
YOKOZAWA, Tsutomu
Abstract: We have reported Ni- and Pd-catalyst-transfer condensation polymerization (CTCP) for
the synthesis of well-defined n-conjugated aromatic polymers. We now report development of
CTCP for the synthesis of polymers containing C-C double bond conjugated with aromatic ring
by means of model reactions.
Keywords: Catalyst-Transfer Condensation Polymerization; Poly(phenylene vinylene);
n-Conjugated Polymer ; Suzuki-Miyaura coupling reaction; Kumada-Tamao coupling reaction

[#5]
o NI 5 X0 PA AR FIV T R B O
BB n KRBT O FRAMEER LTS ), 4

AEA (CTCP) (2L - CHi% @
BN LT ) v~ =BT b B ERES A =S

[, JRIRE-PFE EEG LS
BERTHED, BT IRE

2 X o ThHF il 55 ) oR o o=
et L7z, N OR/ Wl M@Hsr““" Y aY ) )—
[%% & ”:%g] RO 1RO - RO * . "

CTCP %_’J%Ejzﬁﬂ é ¢: @j:\ M;O]()R A IntramolecuI:Rr transfe@ "
< LA FABET | (o . o
6%&%@%9{75)ng% BrRO :RO\ / K’ E—MRO /RO O o Q Q /RO O
6 7LC &)\ E@ J: 5 foE:E?j/I/ ———— B: Intermolecular transfer - ‘

S % Fist L 7= (Scheme Mo or

1), T7bb, Y7 rER ) ‘Oﬂ/{\éy‘ o "ZM O
FANUTFEL 1125, v R

BEED T =V XY (,;A= =N(i)>;i:ila;t(ijv(e: ;d()i(iti:or’:/] ;g}?;g;n;etiazt%n,HRE= reductive elimination
YA uTA4 NERET | ©hTr Schemed
TR R ATV 2 Nz T, fax @O Ni £7-0% Pd fEAFE/E T, REA-ERKIG
BLOMA-EHKEEIT> 72, 2O TIEE T 1 O—J7D C-Br $4~M(0) it (M
=NiorPd) MFAL, 2 &D KT RARXHZ AL KOO TAOMEEZ T, —E
3 & M(0) A ER T 5, 2D & &, DS 3 O n EEIZENL L7222 &5 TN E)
L. 59—FH®D CBr fiea~ AL THWY 2 LXIETDHE @K 4 BREONRD
(Scheme 1A), —77.3 WA L7212 M(0) iy 3 IR 5 2 &2 < RHICHERL L .
fthod 1 ~pHBEIT 5 & — &K 3 NEAERWIZ/2 % (Scheme 1B), Ni iz L%
CTCP L I[AIEEIZ, Ni(dppp)Cly, Zfiliftl L CHWET VG TIE 3 NEERY & L TH
BV, RFE-RF ZEEEDFET D E NI ARBLIIELOIC S TNBEIE I T RIBE
THHERBHL TR -T2, —J7, Pd il L5 CTCP L[EAkIC, PBus BN 124
% Pd A WD E1RIE 4 OFRPERL, Pd I BURBIOTEHSES LA
BOAL L7228 DS TN EN T2 2 L AVRIB ST, 88 Tld 2 Ok & Zefiligt,
SARITBIT B ET AR DOFEREZ RS,

1) T. Yokozawa and A. Yokoyama, Chem. Rev., 2009, 109, 5595.

Copyright(c); 2013, The Chemical Society of Japan
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Synthesis and Properties of Copper Complexes with Sulfur-Bridged Cyclic

Hexanuclear Frameworks

(Kanagawa Univ) Risa HIROSE, Hajime KOMIYA, Keisuke WADA, Yuhei

MIYAZAKI, Tatsuya KAWAMOTO

[FS] >y FT7 VU VHIL, A4 RSt
% Z & THEER 712 & o TG S - Btk USSR
AT D, EOEEKRITBLETIEETHY | +2, +
1,0MD 3 >OALIREER LD H D Z ENFBILTWL
5o £DHH+2 L+ FrEAY 72 I
v —7 % 1200 nm £ & 1750 nm (T E R
IR 1 <1 AN Tl Vi ol 3 AN G 3 ) Al B k=7 % N L4 82
X7 M E, BRIRBEBE RO L O L IXIA LR e D
MBI — 27 Zm LT, £7-. 8k 7 oo X
BRI DG DIV RGO X RSS2 1T > 72
A, ZOEKRITBRRANEMEE AT HZ AL
&I,

[FERLEBR] EEFHA T, 2-B5-V AT V)T ==
NRSFTIV T hT7FATE M=KV L
(1)BEFEREZSSELZ LI ELNTE
RAIRREDSEAR A 7 oo A 2 U NZE L BB L L
TR U W AKIEBIEIZ LD R T TRl dh
k& T2 2 A, BT oy 7RO IS BTz,
X B G OFE NS, TN ETARSN TE 2R
WIS Tl < | BRIROSEZSHBEIR (851K 1. Fig. 1)
ThHAHZEDRHLNE T, F-. ZO8ED 1,2-

Fig. 1 BRIRSEZSGEIR (854K 1)

vrzuruax X R TOWN AT SV ERIE LT
L2 A, 1400 nm YTl 7 v — RN R Sz,
TAUTBRIR AN ESEE R IR A 2RI — 7 Th D &
EBZONDMN, EOFERIIOWTITIBERET CTH 5,
S BT, AR A HWERH CRiab 21T o708 2 A,
R BT oy 7RSS DIV, X B SR
HrofE o, WiEHE s (85K 2. Fig. 2)
THOHZENHLMNE RS- ZDOZ EMD, TAE
B S T2 BRI BR IR SRS Th D M3, 22X TRk
SND T EITEDMAELEE EEE~E LT
DO EHER SN D,

Fig. 2 i i 46 REASE (A (8514 2)
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Properties of Sulfur-Bridged Dinuclear Copper Complex Formed by the Reaction of Cyclic
Octacopper Complex with Molecular Oxygen
(Kanagawa Univ.) Wataru TAKAHASHI, Hiroyoshi YOTSUYA, Yuhei MIYAZAKI, Tatsuya KAWAMOTO

[F65] L Ny 7 AEWREBGBISKIIENLFO ) A ) v rmu A&y suaRVAEEHLCERL 2L
Ty N E WD Z E TARSNTE T, £L T, £0D 7o TORER, JuafB/L LB UL THWEZGETET,
BAAREETZ T Tl <. BFEND D WDITBEEIIEEIC OV T RIRAY RV W CEER 1 & 13 B2 2 28 Sz
LIS RSN TE T, —FH, YRETIIERIE 259D (X 1), 2L T, TIMbHEEINTALEWIX, kS X
TeGER OB > CEFNDEAY T L5V Ny 7 ZIEWEREIR BT B THL85EK2 THDL Z LR L N E R 5T,
I\EZSRSEIR (BEIR 1) OARICHKIIL CTnD, SO 7o, BUALFOMHO B HIL % B X 1 x 728 R BV T
VEFNUT R EEFAN LRIV T, BELEOK RO SR SN O T CHRE T 5, BITE,
SR XD BB Ko THAG STz RESEIR (BB 2) ~EE NOOEERO S HIZEEM7eMEE %ém%%_owfﬁd$f
b5 &0, TNETOMENLDN>TND, L, H5,
ZDOEIEITHNL SN TE LT, $HMAOFEMR M EIZ DN T

HHA LMo Ty -2+ ELN

R, AL 2o | {} o Osg )

ORI s % L O el

RIS X < AR5 AR - e 10

T B L s b %%
o, AREMEET L =l

ST D THRET 5, SRR 1 btk 2

[E6k & BE] 77, BlcHESN WD HIETKRL 26
U7z, ZO8EIRE IR & N S DBROEEE S LT,
INETIEL -7 uuxc Z o2 NWTWER, gD 78 X 1. $&K1 L 207 maRLLFORINART L
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Catalytic activity of nickel complexes with non-innocent ligands for photoreduction of water

(Kanagawa Univ. ) Manabu MITSUHASHI, Yukiko HAYASHI,

Mikiko YOSHIDA,

Yuhei MIYAZAKI, Tatsuya KAWAMOTO

[%é]ﬁﬁﬁNyf%Yf)y%#%%%héy/7w
= rV(IDEEERN S A 2 7 RFBREITOREAER 2N

T, UVFF VU UEEREFALIL T2 EE %Tf//%/ﬁ/%
AL TFE AT D=y TIVEHRDAERT 5 Z L2 BT
T5HELEHIT, TOMRZREIETHZ LB LT,
3N /%ﬁV/@ﬁéaﬁm%% IHEBANTDHZ LI
LV KRENFAET D Z EBRLRINSMBERTWA Y, —T,
fi i 2 FFH U 7= K O YR ITT R T, B 3L X — [
DEEN S KEDF /DT DEMRTFEDOOLE DL L
TZZEEFRE SN TWD, B2 Pt Pd, Fe 72 & D4y 1filk
Bz e ZhE TREICITbh TE - 2, 22
TAMFIE ClE, Pt, Pd & LR TE72 4B TH D Ni 2 H0

CRETD ) A vy FPRENF AT DA E G L

FNEKOIGETTOCOfEEE L THEHT 2 Z L2 L
L7c, 22T MITRT LR A 'y MRIGERIE
BRMENL A2 BT 5 = v I VSR E SRR, EiLEKRON
BICEUGNZ 31T Bl & LT L7z,

[#EB] 26-t 2@B5-YZ7unp7x=)L)
[1,2-d:45-d1EAFT V' U v &ZENL T & LTHWT, Fifig=

> V(I UK F % SOt S5 2 & THERER =
NEERE AR LTz, D= r VEERIL, JTTHROHT. ww
Z~27 R, NMR A7 "L, A 7 U ZHRILEZ A R
V—IZXVRIE LTz, £, = v 7 VeEiR % i kFEK
TEAL L7256, WA MVICEEDR A BT, KD
tiﬁﬁmi%%ﬁﬁﬁ EETCITV, WP bAKFRIC L D
bt D= 7 VEEIR A bl & U CHWT, [Ru(bpy)s]Cl, O
B A) . MVZ (B 15 E5). EDTA-2Na(Bs A D1F1E T .
420 nm £V R ORI NIZd W TKEIA % MR
THIENTE T, TORE, LGSR OSSR D2 EM:
BIRRD T2 DIZRIN ALY kvl FT-IR A7 MV & HIE
L7ce T DFEF UL AT R oLhs b RS DS AT
BT DRIOIRBEIZE > TWA Z Elbhotz, F2. =2
D= T NVEERITIY 7 at 7T o O REFARICEIT R
fefitft e UTERT 2 2 & bbbtz

1 Cl

Sty g

N
[References]
1. E. Hontzopoulos, et al., J. Mol. Cat., 31, 327 (1985).
2. P. Lei, etal., J. Am. Chem. Soc., 130, 26 (2008).
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oAty VEBEUFEET HEELSELNT NS EBLED = v & )L(I)EEF
(HZ)IKIE) O/MBEL - JIIAER

N,S-coordinated nickel(Ill) complexes derived from complexes with non-innocent ligands
(Kanagawa Univ.) Takeshi ONO, Tatsuya KAWAMOTO

(2] oy FT7 U UL, vy 7R AT S
N,S = L — NEML O PUENL - 4 Jm R A 45 5 D128 L
HBEWETHLZ ENMLN TS, F72, YFE=ED
ZNETOMEICELY, "WERIRFEZHAEBENCEVERD 2,6
NAZEAN LR F TV N LELND vy 7
= 7 (IMEERD V= U RIE 8T LT k&2 7ok
ED = FIVEERN AR T A Z ENRH LN SN TWVWD,
TR TIE, XY F 7Y VOB B R
W7 vFREEANLTZ2-Q26-V 7407 2= V)RS FT
YR 2-2-7 0 a-6-7 AT 2 =W)X S TFT Y
Voo B0y y 7=y rV(DEERZ #7212 E
L., TNHEERLIZEZA, FILWEAL TD=v )L
(IMEERMB AR L= THET 5,

[=8R] >~ 7=y 7 V(e AZ HZEME L LT by
oI T 2 DB T A Z LI K T L2tk & A
B, HONT=AHET VBN H T BT L 7=
EZA, WOy Rl £L T, &1\
ROfEEALZITV, ED X 5 = VSR ER L T
LR Lz, ZOfER, “HEO Y v 7= > (1)
FEARNDIE, CNETEBHIESNZZ LRV LWE AT
DEERRAER L TND T &Y, FAEEITIT RS d X RS S
AT D Do T2, FHUE Fig. 1 1R 7 X 9 (2 MHEANL
MR A 2 S ERHDOEZ L) iEEE2HFLTRBY, K=

vV ED D I A G L AT D, Ty RETFIIRD
NTEY, CF EENYIMrENTWD, 2B, EIROER
NI UANLHLERBO=y 7V 3MTHIEEZILN
%, F72 ESR AT RV TIIRFEM /2 7 F AR A B,
S5, CVIIEEIT 272 & 2 A, 2 DO & T B
iz,

1 DORFB—IRFBIEELERICELD ) A ) FREML
TEARETLERE, ZOKE 2 SOERGbEHEEA
T 5 “IEEBEHARD AR b [FIRFIZ RS C & 72 (Fig. 2),

Fig. 1 k= v 7 )L (kK> ORTEP Fig. 2 —#%= 7 /L (1)§kAD ORTEP
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L-ZILF D ZEERUFETHR) TSR (DBEDER. 2 FEERVREEGE

(FRJIKE) BFERE - hERRF - AELURE - Fe/BEE - TIER
Synthesis, Crystal Structure and Antimicrobial Activities of Polymeric Silver(l) L-Argininate

(Kanagawa Univ. Fac. of Sci.)

Kenji Nomiya, Noriko Chikaraishi, Akihiko Takayama, Sayuri lyoku, Rie Yoshikawa

[FEE]1 RARD7T I/ Rzl e

AL & LRSI IT AV A COOH
N7 N OBE A R L R W
KFIZ. NDORLIZxE 2 BtE N o NH,
o RmbnTng, v T e
INETICHAITHEA OT I BREBNAL & T HER(1)EEK
DE R, SN X OFUETE IOV TN TE T . A
77 VT BERE B Bk L TIRWAY MLOENT-HLE
WERTZLEREL TS, ? ZOHTH L7 AX=
(L-Harg) 13 RmICKBREBEOBWI T =V U L e /b,
SRR T X D, WEEE, PO L-Harg Z AL 1
&5 ot — MEEOE)EHR L[{[Ag(L-Harg)]NOs}.-H,0]
(Complex 1) D&k, MM K OPiEEMEZ W Lz, ¥
ZOHKIT pH RO SEN A LRSS 2 L TR HREE
DEREERDEL < FERR S D FORIE STV D, ARFSE
TiE. HNOs ZHW\WT pH % 65 (L. HFA LMD L-
TIVX = (L-Hargh) & B AL 1 & 3 2 8 BLER (1) #5 1K
(Complex 2) DERL, FEEMNT, PrEiEERER 21T > 7,

[ 26k - 450 - 2] KT AgNO; & L-Harg #E/LEH 1:

1 TS, 0.1 MHNO; & v b
T pH & 65 IZH#EST HILT oo
A{AY(L-HArg)(NOINOs} (Complex 2) Y
137 (W 39.0 %), HEES X
PR IEREAT ORGSR, Z OSEARIT A
WRFVIED O FiE AgO i Ay T
BEBVIRTELEAR ~—% —
e L TEY ., pH L TERK
L 72 Complex 1 ® ki N
— MEE & TR R o Tz, o . ¢
EF. AEE KL E
Complex 2 ™57 Complex
1 kv bticsktd 52 et

IR DIEFEIE DL T 2"'%""""
o ‘//e\. 741‘ S - ' ﬁ =
7=, -

Complex 2 @ B4 A

1) K. H. Williams, R. P. Bax, Curr. Opin. Invest. Drugs, 10, 157 (2009).

2) K. Nomiya and H. Yokoyama, J. Chem. Soc., Dalton Trans., 2483 (2002).

3) EpEfdwE], Ak, mIliE, I, e hEa AAR(LTRE 92
FZAES 1PB-060 (2012).

4) A. Takayama, R. Yoshikawa, S. lyoku, N. C. Kasuga and K. Nomiya, Polyhedron,
(2012) in press.
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S/ DNKRUE/RRT 4 DREBERE Keggin AR BIEOREICKDFHLLVE

(DY SRE—NFAUIEOTR L EE

() KE) OFHET - HEEA

Synthesis and Structure of Novel Gold(l) Cluster Species by a Reaction of the

Gold(l)/Carboxylate/Phosphine Complex with Keggin-type Polyoxometalate
(Kanagawa Univ. Fac. of Sci.) Takuya YOSHIDA, Kenji NOMIYA

e IR A ITEBEO &) IV
N TIPPhs R A & Keggin BU7R U
WS DRSNS | T VR BERCAL T
ST 0 & a()UEs 7 A X

—EW)EE Y T A F —% T BWIAIVR L EEIPPh R

B—HFA LR ERERE  [AURSpymld)(PPhy)]
BBz LEHLMC L, YK
W92 ClE4(1)/ 5 V7R o /P (p-FPh)s
FEEAR L Keggin IR Y gtEO 7 U
—7 Ty NMllZRISSE, 204
(1)73 OH %& CTHUE S iz 8k (R M
ZA~—b Ll ee)r 7 A
B—B NG B—hTFF o T5
RYBEZR ST, $¥ T4
J¥— 3 % CHN THEHHT,
TG/DTA, IR, NMR, Hifgh X Mg
AT 1T o 72, .
EBRER-EBE KoL)y TAPPRLW-O)]

EXR[AU(RS-pyrrld){P(p-FPh)s}® (Hpyrrld = 2-v°= U R -5-
HARVERYD T B A K T, Ha[PM012040]-14H,0
K ) —)v K =5 VIRATEBICEM LT Wik % | BV

H3[(X-PW12040] -7 Hzo

t6:1 L XORA L, Bonlimikz AL, BET-
22l C slow evaporation 3% Z & TRt g ARG i 2 X
F285% THF7z, Hiftian X S ERET ORGSR, OH T4
SNz KBRS aurophilic interaction T# A ~—{k L 7=
[{(Au{P(p-FPh)s})2(u-OH) Y] h 7 v X — D FF v b3 %
Keggin BRI CTh - 70, fmtEEH  cix, &0)7 7 X
B —NF AL LR VBET =4 > ORI EEN 2 FE A TN
2. FEAERAU--0, O-H--0)IZ L % “WRoclE itk % E
A LT 7z, CHN JCESHTORE R, ST & xhitd 5/
i [{(Au{P(p-FPh)s})2(u-OH)}2]s-
[PM01,040]2-EtOH T& - 7=, A0
O EtOH 43 DAFAEIL X K H i,
TG/DTA, 'HNMR TR S iz, &
AT 4 VRN F DT ==L EED R
TNDOBEMIEDZELZ T R
W Tk e EOE(1) 7 T A K
—NFFUEPTERIND Z L%

R LT, {(AU{P(p-FPR):}):(w- ORI

1) K. Nomiya, T. Yoshida, Y. Sakai, A. Nanba, S. Tsuruta, Inorg. Chem. 2010, 49, 8247.
2) T. Yoshida, K. Nomiya, S. Matsunaga, Dalton Trans., 2012, in press.
3) R. Noguchi, A. Hara, A. Sugie, K. Nomiya, Inorg. Chem. Commun. 2005, 9, 355.
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Dawson /R BIEF 2 U (V) ZEMAKBEERICHF A U EAREREZEEL

(RN KEB)OBAFEF - KN - Ik - HFERET]
Synthesis of Tri-Titanium(IV)-Substituted Dawson Polyoxometalate-Supported Organometallic

Species

(Kanagawa Univ. Fac. of Sci.) Shoko TAKAKU, Yuhsuke MATSUKI, Satoshi MATSUNAGA, Kenji NOMIYA

[#S] i, YHFZE= Tk, Dawson FU7R U R T % 2 (1V)
= B A BB R [P Wis Tis0e2] 2 (1) 23 4 ik
5 AREME A R L7z, Y AT & (V)

“EHBEK OB LV UEK

[{0-PoW 15 TisOs6(OH)s}a{ 15~ Ti(H20)3}.CI?Y ?

& NaOH D> 645 5 41, Dawson 7R U

fiRHH = KABFE[B-a-P,W1s0s6] 2 & F 4 2 (IV)
DERESE D BT DR ONER S0

SNT0D, I ZOFHL(V)ZER 7o av=maseE
RSB A (L) 132 A0 B & L il A5 F A raeTHOsl 0
MHIFFCE AMIC, mOWREABMEL L SO (AN
W) T2, FE (V)D S HEMEAL_ B F A RO
BHA R Z R LU A OARB I T X 5, A4
ZETCIX, FZ (V) EREREERQEZ G L, SBIZhTF
F VA AR TED Cp' R (Cp'= CoMes) Z RN SH S
Z & T CpRWIEEN 2 S EF St AW (Compound 2) %
AR LTz,

[ 328k K50 BRIBRA K LT Z v (IV) Z B IREE H
D AR [{o-PoaWisTisOse(OH)s}a{pa-Ti(H20)3}CII? % il
AIZEEME L. NaOH % W Tl @ pH % 9.0 IR L7z,
Z Z PO NaCl Mz 5 Z & TFZ (V) =B RH &

RQ)DF Y U LA AR L L TIER 43.6% TR 72,
ZOFH (V) ZEERERQ) 2 MK L, BliE,
il @ [Rh(CsMes)Cly], % CHsCN [Z¥&fiE L 7= 1Ak & % C
B &, EtOH CTHILE X+ 5 Z & T Compound 2 % 7RAE
BRR T (IR 90.0%), Compound 2 (% D,O 1o 'H
NMR TCp ® A F /LI H-S< 1.86 ppm D &— 7 28I L
7=, %P NMR ¢l Dawson fi(2 H-5<

1 %f 0 2 A#E peak (-5.59, -14.54 ppm) %

BHIL ., BIBRIRDOTF 2 (V) —EHRRH o
RIK)DOE—2 (-4.98,-14.63 ppm) & N

Eeifgz L .-0.61, 0.09 ppm > 7 k L CW /=,
S HIZ CHN Je#E4#r, TG/IDTA 726,
Cp RN 2 2 {5y DIFFEARIB S,
Compound 2 DAL E T & > (IV)DZH
CNEPEERAT 12 2 20> Cp RhZ A 3 41
é nic “Nag[{(C5Me5Rh}2P2W15Ti3062] .
14H,0” L HEE L 7=,

Compound 2
(postulated structure)

Y. Sakai, S. Ohta, Y. Shintoyo, S. Yoshida, Y. Taguchi, Y. Matsuki, S. Matsunaga and K. Nomiya,
Inorg. Chem., 50, 6575-6583 (2011).

2)Y. Sakali, K. Yoza, C. N. Kato and K. Nomiya, Chem. Eur. J., 9, 4077 (2003).

JIMAIET, AT, BpEfdn], AR 92 FF42, 1PB-006, (2012).
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Syntheses and Molecular Structures of Peroxo-Dinuclear Zr(IV)-Containing Polyoxometalates

(Kanagawa Univ. Fac. of Sci.) Hironori Osada, Hiroki Aoto, Satoshi Matsunaga, Kenji Nomiya

2PA-107 . \
FVEBRMRBRIEDERE D FIEE
(BRINKE) ORHB Ric - BF RH - K 5 -
Sandwiched between Two Mono-Lacunary a-Keggin-type Silicotungstates
e E. ZV, HY 2 S AT 2R U B (POM) 1B

DEARNE (6, 7, 8 BAr) ICHRT 224k T 2R3 2
EDD T OREESCYMEICBBE R R - TV D el 4 1
zZtV HEY 2 E&H4 5 POM & LT, a-Keggin Bl ) 2 % o
AT — b — KM [a-SiWpO0s]* % W A& D R D 2
DY R A » FH POM (M-Edge, M-Face (M = Zr", Hf'Y))
DE K. %iﬁﬁﬁm:ﬁirﬁ L7 Y Zo5 5, M-Edge 138
DM %= [OLSinlogg] THY R vF L, 250 0H HTE
& Lo i [(a s|W11039M)2(u OH),]* TH v .

M-Face (X 3 > ® OH BRKE U 7= m A A A S
[(OL-SiWnOggM)Z(M-O H)g]ll- T Z?) D fCo
A BF 22 T L. [(a-SiWiyOgeZr)(u-OH),]*  (Zr-Edge),

[(0-SiW11039Zr)2(n-OH)3]™ (Zr-Face) % &1 HLitae (b Kk 3%
ERIGSEDHZ LT, MEORR D~ A Y HEAL POM
(Zr-pl, Zr-p2) %GRk L7z,

[(0t-SiW11039M)(u-OH),]
(M-Edge)

[(0-SiW1;035M),(u-OH)s] ™
(M-Face)
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%% il ﬁ JJJ‘Z L7z (EtzNH2)10[(OL-Sinloggzr)z(u-OH)g] .
5H,0 (Zr-Edge) (EtzNH2)11[((1-SiW110392r)2(},l-oH)3] - 18H,0
(Zr-Face) ZHiKHTZENEIL 30 % H0;, aq. & s S+,
slow evaporation 3" % Z & T¥ & PR & (Zrpl,
Zr-p2) Z57z, ¥ 77 2 U EB— g 0, B X S
fift#fr, CHN 385347, TG/DTA, FT-IR, NMR XVt
ER-EBR MEMITO/KR, Zrpl X, o z7V %
[OC SiW11039] THo AL vFL, 1DOD OH L 1/)@“\/1/
VTS LI [Zl’z(Oz)(M OH)(OL SIW11039)2]
bol, —h Zr-p2 i :t 2 DD ~YLF R T ﬁbfjﬁj_
[Zr2(02)2(a-SiW11030)2]"> TV . Z OREEIIREICHE ST
V% POM [Mz(oz)z(a-anogg)z]lz' 2M=2zr"V, X =Si,Ge;M =
HfY, X =Si) & REOfEETH -7,

[Zr5(05)(1-OH) (c-SiWi1030),]™ [Zr5(02)2(0-SiW11039)2] >
(Zr-pl) (Zr-p2)

1) H. Osada, A. Ishikawa, Y. Saku, Y. Sakai, Y. Matsuki, S. Matsunaga, and
K. Nomiya, under submission.

2) S. S. Mal, N. H. Nsouli, M. Carraro, A. Sartorel, G. Scorrano, H. Oelrich,
L. Walder, M. Bonchio, and U. Kortz, Inorg. Chem., 2010, 49, 7-9.



—477 —



—478 —



—479 —



—480 —



—481 —



—482 —



—483 —



—484 —



F110EfRE SRS

2

KT~ 7R T A ETOARZER T H

Mﬂ@%mﬁ%
CEIESE 1 %

Fxlx, LIHICZZ9774 8, 77—, RUT
T F L (PA)E DA IE & FF O IRFB B2 B+
D2 ET, HT oK BRIH R OMEIT A LT &
7o AW TIE, ZhbDORFEMEIE MgH, 286
b U COKFEWIHFE L RET LTz & 2 6,M¢b%
BEERP R BN FEZ R T2 &2 A Lz,
1%, KBRS Mg?* & H_Fﬁﬁ@$17$§@J%{EL'§—
LEOIENC L0 KRFEWF 2R ET 5 2 & AR
Shi-.

IR FEITREA L -
A
naitos01@kanagawa-u.ac.jp (PN =)

IR FIMEL - KT~ 72D

1- ﬁ =]

MgH, (32212 58 AT HE TV K R L HH A B
R D E LB KFBWEA D — ofz%%mx,
MgH, B C 137K S8 Wik H s FE 23 B RS & 7
STW5D., ZOMBEROEEICIE, A—nI) 7
\Z &% MgH, DISHIES, REMEE OEALBH
ThDHZENHEIN TS Y, FalT LH &R
V7 eF LU PAEZEAILT HZ & T, 600CEL LD
RSB LiH O/KFER2Y, 300°CHEEE CTHETT
THZEEHLMNE LTS D RBFETIE, PANR
fth D42 B KL BT b [FIAE 0D 7K W R i
BEZRTZ L2 LT, MgH, & PA DB &KL
L, ZOKRBWFLHFFEIC OV TRET LT, £ 72,
& IR RFEMELE MgH, DESEZITY, Zh 60
KBNS HEEZE L35 Z & T, PA 23 bEILTZK
FEWHHIEEERERTZ 2O E L.

2. £ B&

MgH, & PA D RFEMEIOE S, IERAR—L
SUIZTLIMPaD T V2535 IWT“C U7 wAT
DLW L VT, SN EHEIRDKFE R
PEIE, He &t COFIRMLEETPD)RIEIZ & v fFt
L7-. &7, 573K TAFEMHZ1T-7-%, 1.5MPa
DIKRFEMET 423 K TRFWEAITV, KFEDHK
D 6 K R A SR 6D 7.

3. HRLEBR
Fig. 1 {2, MgH,, "—/L 2 U7 L7z MgH,,
MgH,-PA #44(Mg/C = 1, 5 KT} 10)® TPD nﬁ*
RETRT. MgH, B TR —LI U 7 L7
%%%ﬁ@mmﬁum&mimmﬁﬁ®ﬁTﬁﬁw
ST, PA EOBALIC L W AREHREIREN LY
BRI T2 Z DAL E 72572, ZORE, PA DR

BRE

. Y /)‘L Ay

PR RPAEL S S
7 ﬁ\jg S0 a ) R ;g iévw Rk H Lo b
B FEHEOIER - AR EOK - NEE A A

INEAMELA 72 B (Mg/C = 5, 10)Tdh » T HIKIE(L
N Z o7=. ZhiZ, LIH-PABESERICBW T LS
FHE(LI/IC = 0.5)DR Y 7 EF L o OTMMRLETH
SO LR DFERTH -7, LIH-PAEA R TITA
FIHIEF O AR Y XLi* « [(CoHo) ¢ & HEHl ST
505, MgH,-PA AR (MgIC = 5)IC8 1T 5 KFEW K
m%@Mg@%XmﬂziD@%Ltk:anﬁm
21348 Mg, 7KFE(Z T MgH, 2381 S 7.
72735 T MgH,-PA A RIZEB W T, PA mh?%aﬁ
BN AR FEWR I 54 5 D TlER <, HvD Mg?
~DOEMBEHEMRET D AT  =— & — L L CHRE
LTWAbotEZLNS.

WRIZ, MgIC = 5 DR THEE L 7[RI EHPA,
77774, 77— )¢ MgH, DBEEIRDKTE
W R 2 Hel L. WP D IR EMEHT b k5
W S DARHESN SR8 B & 407223, MgH-PA 23 i B K
RCAKFBEHL, KBEWEGEE R &N 7.
XRD (T & MgH- RSB BHE G R H D MgH, RifR %
Eg L= 2 A, IRINUTzRFEMEHZ L 59710~ 12
nm<TH Y, KAENRRE CHoI-Z &b, KFE
Wi HHRE D ZE BT IR BRI Al & 72 5 Z & T
£ U7z Mg FEORIFRDEWICH KT D H 0TI <,
BB E A EET AR DERICHKT D b L#fE
M.

1) M. Paskevicius, H. Tian, D. A. Sheppard, C. J. Webb,
M. P. Pitt, E. M. Gray, N. M. Kirby, C. E. Buckley, J
Phys. Chem. C, 115, 1157 (2011)

2) EHH, Bl 7EEE, PEE, 5 109 A1k
1B03 (2012)

4/\/\
A Al =

== - MgH, (ball-milled)
— — MgH, (as purchased)

—— MgH,-PA (Mg/C=1)
—— MgH,-PA (Mg/C=5)
--- MgH,-PA (Mg/C=10)

,711.2K

— 609.4K
580.8 K n

/628.3 K

Intensity / a.u.

600 650
Temperature / K

Fig. 1. H,-TPD profiles for MgH, and
MgH,-PA composites.

700 750
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WU NT T ==L KRB F U LOEEIT LD
IKFERT A DPHFE & T O PSS DFRET

LLoy

ZIIR) 7

ARWFIE TITHHIAK R AT M B O A BfE L C,
LIH LR ARG 7= L OEARERELL, 20
KEW A RS L7z, LIH E RN T ==
LoaEEAIbT Az bk E—2EE 700 K T
6.03 W% D KFENH Sz, F72, 573K, 5h{f
FEDOKMCOKRFEHREEIT 276 B TH Y, ik
LEMEATLZERHLNE o7,

IKERTER B « RTRY 7 ==L« KFEY F
A

naitos01@kanagawa-u.ac.jp (PNEE =)

1. # 5

< IZBEIC LIH &R Y 72 F L o OEBIRIKE
WHBE R FFO Z L2 L TR, ZOMEL L
TLH-RYV 7T LV EHEERDOLHOHOEFRT
TF L UABENT D Z LI K W AKREAWEHEND
LRSS L Y. ARRFSETITETK E R
BoBREZ B L, &) 7 vF L oD IR R
fbARKFERY~—THHRIRXT 7 =12 (PPP)&
LiH OEAREZRRL L, ZOKFEWTHEE & OGS
WA e L7z,

2. E B

CuCl, & AICL,OfFE F TRV U ABRLES LT
87=PPP L KFELY FULELI:C=1:2DF /NI E
RAHEOIEEL, BEER—ALIITIMPaDT
NAUFERKTTIY 7 %45 Z & TLIH-PPP &
ARERE L. 55N EAREEHT A 15
(TPD)HIEIZ £ 0 KT EDORET 21T > 72, K
FAbiL 3 MPa DKFEME T 523K TITo 72, #1iK
UM O RFHE 573 K T 5 h R EF D S TARFE
ATV, MIOOKFEKRMZE A 7L, Dk, K
FL LB OREE 11 7 VE & Lz,

3. HREER

Fig. 1{Z LiH, PPP 2O} LiH-PPP # & &k TPD
ERER AT, LiH M OVPPP B Tl 823 K £ TIC
REKRFBHRHITBRI S nolckt L, EERERT
X700 KIZAKSER M E— 27 BNEHI S, 823 KE T
12 6.03 WD KENMH ST, ZOFREND,
LiH-PPP GRS 87 7= 72 K R A L & 72 2 ATREME
DRI & T,

% ZC, LiH-PPP #HAKIZL 2 573 K £ TO R
HIKFEW R HBEZ MiEt L7-. Fig. 2 I2&%YA 7LD
KB EEZRT. 1A 7 /VH T 276 wit%D/KkFE
HH BB Zh, ZO%OY A 7 BN THARE

BB o

EFIPN o

REHL 5D R AN L &;E(Na RNE S Lok
EDE - HE E-EE BELA - R A

HBHEIRA KT T 2000, 8 4 7 VEIZE
WTH1IYAZVADTT%DKRFEZKHLIZ. Lz
73> T, LiH-PPP &I iy 722 K S8 W i HH AE
BTHZERHLMNERST-. T2, S Th=
LIH-R U 72 F L U EHAERTIZ 0 A 7 VB DK
HOHEN 1A 7 VEOBHE LD ZVERDES
AUTWAH A, LiH-PPP AR TIE, 0 A 7 VEIC
ARTL1Y A 7 VAR TEEOKEN K SN D
ZEMS, 0% A 7 LA TPD HIE#% DKFEEFE
T, Liff721F T2 < PPP O A H 72 AKSFE LA Z 0,
e Li FEE OBEARNS AT KRR AL RE & R
THLOEEZ LD,

1) FHH, B, 7aE, WA, F5108[E AR ELEER A,
1E31 (2011)

--- LiH
— PPP
— Lik-pPP

Intensity

R S T T T
300 400 500 600 700 800
Temperature/K

Fig.1 LiH, # U /857 ==L (PPP), LiH-KV <5
7 = = L > (Li-PPP)® H,-TPD.

600

o]

s (@) 550
g L
o L 64 - —¥4I)10
+ 7 | 500
=
ST —H A1 —
8 £ g
& E 4 — A2 490 3
2L - N
£ 2 Lago =
I < 24 N
o % L 1350
X [V ‘
\ O 4 T T T T T T 300
0 50 100 150 200 250 300 350
Time /min
2.8
NN .
E 2.6 .
il
3"”3" 2.4 u -
= "
W 2.2 ]
® ™
ZT T T
0 2 4 6 8
B4

Fig. 2 573 K, 5 h{&RFiG&MFTD LIH-RY RNTF 7 = =
L B IRD B O KFETEHI((@Q)H,-TPD, (b))% ¥%1 7 v

TOKRFHHE).
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T2 DHEF 8-10 4 Jd I C K 2 W KIS HE ) & D
IRFEERSS T IS D 2 B BRI

L

</>éi7b & bz HFZL WHnh L
(FRZRNIR) By e - KB #— - HH

il 2 DOIFF 8-10 R4 BT X 25 FERR /KIS A
OIS E SUS & 15T L 72, RulTiO, & OF RWTIO, 1
WERE DERALRE TEWVMEZ R L2, AZ AMBIZ LD
A GRS EICAIE Lo, SENED Ru RLFAK
FEMEEZBRET LT & 2 A, RUBL RO/ S Wil T A
LA L, K & R R IR D BRI A AR
THLIENHLMNERoT,

FERR - WAHLOE - KRR
naitos@kanagawa-u.ac.jp (PNJEEJE =)

1. % &

BUE, B A LF—JRE L TKENERSINT
BY, FEATEEE CTCH DI A A~ A& FEE LT
KRFRGENEHEREREL 2o T0D, "M F~
AHRMEIZE DL BIRE KR OEETH Y, &k
Tt ANRARET, KIECHISEITZ D IRMUEE X
B — LRI, A F~ AHEYEND D
KFERE I L= HETH D, AFZETIE, Fix D
R 8-10 W4 @ il & Fi VN 7= RS K IR 1> B DR
FHCSCE OS2 ATV, TEMECBRIRME D = B A MG LT
Ru il i 2 B8 U CII RS BRI b G L 72

2. £ B

TiO, HHEF 8-10 HE4BARGLIIERIEIC L VR L
72. Ru, Rh, Ir, Pt OFHEF 1T 5 wt% & L T, Ru ki %
IRFEMED EBR T Ru 8% 0.1-5.0 O#PH T
L7z, BOGSORTAE L U CliiE% 623 K T 5 FEfK
FiET LT, BOSIAIIZIE 1 vol% WERE(ACOH) K%
W 80mLEHL, AT v L ABA— K7 L—T7 1,
473 K THRIG#EAT>T-. KM% TCD-GC T, )&
FERL ST 1E FID-GC Totr &1\, DX v 7 7 4
U¥—v 3L LT H, CO{LFEWERNTE, TEM,
XPS, FT-IR %47~ 7.

3. HRLEER

fifi 2 > 8-10 4@l b, 473 K, 1 vol% AcOH 80
mL KA S 10 BER# o ALk B & AcOH izfb R %
Table 1 12779, 5 wt% Ru/TiO, i AcOH #z{ RN b
1 < (78.3 %), ¥\ T Rh/TIO, > IN/TiO, > PYTIO, &
IFFNZ I o7=. L L, miEtE%E2RL72 Ru < Rh
IE Hy IR Y CO,° CH, L 0 B &<, CH, M Z &
BI/EL7-. 5 wt RU/TiO, DS DRI A 75 &
(Fig. 1(a)), BUGHIHITIE Hy & CO, M EAERMTH
L2 e, HiEOBERISQ)NETTHEEZD
nas.

CH3;COOH + 2H,0 — 4H, + 2CO, (1)

W HNH

A =

7 bhEOAH e S

Bl - Pk

-

L L, RUSHEE & BT Hy OARGEE XA L,
CH, DAERGEEE SR LT, BUSHEEIT AR L2 H,
IZX 5 CO, DA & AME(2) L TNACOH DK FALIZ L D
AcH DAEKR(3), it < RN X 0 CHy AR L T
HIEBREZOLND. T2, COFKMET AT 7 ~(5)
[Z &0 AR CO, ~ L HRid 5.

CO, + 4H, — CH, + 2H,0 )
CHyCOOH + H, — CH,CHO + H,0 ©)
CH,CHO — CH, + CO ()
CO + H,0 — CO, + H, (5)

EEME 2R L7 Ru flfiE 2 B\ T, Ru ki +RKAE
PEA MR L7-. 5 wt% Ru/TiOy(a) & 1Z 5721, 0.5 wt%
RU/TiO(b) Ti, S RS ERINCHEST L, BIRS
IRk E LIl STz, Hy, COfLFWaE&ERIE, TEM
B AEIT-72L 25, 0.5 wt% Ru filtiiod 723, Ru ki
TR/ NE N & DR S (5 wit% Ru = 5.4 nm, 0.5
Wt% Ru = 1.4 nm), & 512 XPS HlIZENS, 0.5 wit%
Ru/TiO; ® Ru O 7-1KAEIL 5 wit% Ru/TiO, D H D &
AT 5 Z L AR ST (RUT/RWC FREE L, 5 W%
Ru = 0.26, 0.5 wt% Ru = 0.80). ki DNz X %
BRIEO AL RIS 2 Bl U, SO BOG 2 3 R
FINCEITT D Z ENEBEZLLND.

Table 1. FERAHRFACCE RS 10 FRFfE T Ok R
fiph 1 AR/ mmol g'1 R[S

H, CO, CH, ! %
RU/TiO, 13.9 32.2 29.1 78.3
Rh/TiO, 20.0 21.5 13.7 45.1
Ir/TiO, 2.0 1.3 1.0 4.1
PY/TIO, 1.7 *2 *2 3.8

*1 BRI Ewt%, %2 MR

(@)

w
o

N
o

Amount of products / mmol g,
S

Reaction time / h

Reaction time/ h

Fig. 1. 1 vol% FERSIRAHSCE UG (A73 K)IZHBT 2
BRIEZEAL, (2) 5 Wt% Ru/TiO,, (b) 0.5wt% Ru/TiO,.
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SFoEMEE RS 12

CeO, K U ZrO, 257 KNOz 1 Pt, Co, Cu fifif [T NOy

PR ST B) O L
o bERrs

(2R G T - Dk

RN

T

-
-3

$ 5\ H

=+

IH|

CeO, MY ZrO, f¥F Pt-K, Co-K, Cu-K filfft T
NOy fI7jkiz B & bl L7=. & OfE R, Pt-K/CeO,
fRIEEAS, BB RV NOy ATRGE JCEE & AP A2 7~ L7z,
Pt Z BLaJE D Co X° Cu IR 2 72354, Co TlIf(k
AR T R 7 il ¥ 8 2 o8 L= DIZxt L, Cu Tz
TCRFR C BRI 72 %@ &R L.

NOy R7jEE T AL « in-situ XPS « Pt {R &R il
naitos01@kanagawa-u.ac.jp (PIfESE =)

1. # §

T2 1 ZBEIZ, ;L MEEEFEON Y U AT H
F— M(K;TigOg7 : KTN)Z A & LT, Pt-K Z4HEF &
H 7= il (Pt-K/KTN) 7Y 350°CI2351F 5 NOy Hjiiis 7T
BT NOy BFEAE(2.3 mmol/g)Z -9~ Z & &
BLTWD D 22 TABIZETIE, HIZ NOy TR
ENELBEETH Y, WHAPEISEIL - il o B %
MERED B PAREAMBEOBRR 2 HIE L, CeO, &
X ZrO, #H# Pt-K, Co-K, Cu-K fififit - %L L, NOy fT
R TC S E) O el 24T o 7.

2. &

CeO, K 1) ZrO, #1§F Pt-K, Co-K, Cu-K filififix, &
BIEIC K VR L 72, Pt &R OHEEFEIT 1.5 W%,
Co K UNCu& 8 DFHFF L5 wit% & L 7=, filtfik:od NOy
PPRGETCREIE, SR E R E R L A RS E %
FH TR U7z, SO IR 350°C Tt 0.1 g % #1H
BIttk, O, & NO/Me IRA T A%yid Z & T NOx D
P A2 ITVY, WRIT HoHe IRA T A& it 2 & Cfifit
D NOy B ITTHHEZ T~ T, il /311 XRD, BET,
in-situ XPS, FT-IR, TEM #1535 CT{T - 7=.

3. BRLEER

Fig. 112 CeO, K T} ZrO, 5 Pt-K, Co-K, Cu-K fili
o 350°CIZHIT D NOy ipsal e, Fig. 2 1213%
LT HE < NOy iE ot 2 O & R £ b % /R 7.
Pt-20Wt%K/CeO, filtfit & Pt-20Wt%K/ZrO, fil i > NOx
I A el 3 % & ZrO, HFFHil (1.3 mmol/g) > J7
75 CeO, FHEFiAE(1.1 mmol/g) & ¥ & &\ > NOy B A
BEEOZ LMotz UL, Zro, il T
V%, BPENEICY A 7 V20 IR &, NOx e &3
KRELPHLTLE D DITKE L, CeO, fHEFII: T,
BPEAE T A 7 VA IR LT NOx R I8
V3B T & @V A MEZ R LTz, £ 72, Zro,
R Tl K OIRINEZH° L TH NOy k&
IKIFEE A EZE L7200 DX L, CeO, HHFFHi D

e HEOVA

T - HE gL -

A, K ORIMEZ B3 2 & C NOy sk 0 By 7a
HEINZMEBH 4L, KTN FHEFREED NOy ATk &2 T
T 5 E WA E(Q2.2 mmol/g) Th - 7=, FiBRICE T
% in-situ XPS OfEF 5 CeO, HEFilETIX, By
IBFE TIE PtCeO,, IEITIMFE TIX KCeO, DAL
MOFEREDEMEREDHR TH 5 Z ENRBE I 7.
IZ Pt 48D Co X Cu 2/ A2 T, NOxiTHE
JCEENZ F ST L 7=, Co <2 Cu filifii T Pt filifit &
[FIARIZ NOx D B7R M ONE JC SIS 23 HEAT L 72 Pt firif
DOZEE) L i LT, BLARILD L AR AT 72
5HDD Co TITMLIWAED THLNTHET LD
(Z%f L, Cu ClIE i CRAFZREEEZ R LT,

1.5Pt-20K/ZrQ,

r NO, Storage Period

[NO, Storage Capacity 15Pt-20K/CeO,

5Cu-20K/CeO,

Outlet NO concentration (mmol/sec)

I I I I 1 I I I
800 1600 2400 3200 4000 4800 5600 6400 7200

Time (sec)
Fig. 1. Time courses of outlet NO concentration
during isothermal NOXx storage tests at 350°C.

1.5Pt-20K/ZrQ,

1.5Pt-20K/Ce0,

Outlet N, concentration (mmol/sec)

5Co0-20K/CeO

o 5Cu-20K/CeO,

500 1000 1500
Time (sec)

Fig. 2. Time courses of outlet N, concentration

during isothermal NOx reduction tests at 350°C.

1) W. Shen, A. Nitta, Z. Chen, T. Eda, A. Yoshida, S.
Naito, J. Catal., 280, 161 (2011).
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%1 10@ﬂ$§;n1nﬂﬂ *BEI

FHEF 8-10 R Bt L Co= X ) — b D 1-T X ) — VAR

Bl b

ﬁmxﬁw%%&i&/~wkz7nﬂ/~w%ﬁﬂ&#5%ﬂﬁ%@ém

v HOIEL

WZIIK) Bk PET - ff M -

fli 2 OHEF 8-10 EEBBEAME L Co= X ) —nD
Ca b d 1-7 % 7 — VBRI OV THREL,
It/ZrO 28 1-7 % ) — VAR i b EN - T H 5
ZEEHLMNT L. I0Zr0, W T &R,
FOGIRE D@tz £ 5 1-7 % 7 — V@R o[k
WCOWTHRF L7, 518, RROMIGERG T
B )=l 2-F R ) — L BRI C5 LS
BEONDZEEALNE Lz,

TH )= TV R—HGE 1T % ) —)L
naitosO1@kanagawa-u.ac.jp (Wi JE=X)

1. # 5

TRk, FHBT D AREMEA G SR TV D AT

D, BIFRHRI ORI RFBERE LT, A
F~ ZARER SN TWD. BRIHEE O 3B T2
BEonNAMFE ) —)IRFLEBREN, TOAMH
A DB E Z T 72N E WD BN D, ek =T
L7 e v L EoambFEEHIR DT, =
X ) — ) FEREEE L T AL AR EE S
DD, T, AFIETIIME A DOHEF 8-10 AR
fiiftic LB ) — b 1-T X ) — LBt 5
B it U, i & SR o SRR 1 & i L7z,

2. £ B
FREABLIIERIBICL VAR L. 20, &R
AT Wt & L7z, fili 0.15 g O SHTALER &
L T523K T 1lh KFRELEITo 2. KSIEAT v

ARG — R 7 =Tk ) —L 10 mL & #E A
L,MSKfﬁot.mam “1% 423,523 K TH X
IS EAT > T, Ch5 ALBMERIT=% 7 —/(7.5mL) &

2-7' v X ) — (1.5 mL)DIRATER % VTR %
ol KAHAER O 3HTIE TCD-GC, WA A=
DL3HTIE FID-GC % v /=,

3. HRLEER
ffi 2 O 8-10 a4 & % AlLOg ICHHEE L 72 fiifit ¢, —
Z ) —)Vinb D CALEM DA IR DIEMEE R
FOAT ) —= T &iTo7-. Table L ISR %
AT IALO;s, AgIALO; TIEAEA T/KSE, WIT
1-7 5 ) —=NANEERD ool ZhiE=% /) —

IVDOBMKBZBIZLZVKZELTE T LT RBARKL,

7ﬁk7w7tk®7wk~w% AR DI BRI
%m&Umeéhl7&/—w#$WLtk%
Z b5, —7, RhALO; TIE&AH T CH, & CO, A
ZEICRIE LT, ;_%LE)?i77fZ}‘77/V7rE:}‘0)/\ﬁ¢
EFNITRLS AT AL 7 FROSIZE Db D EEZ

HEOVA LA ARp) Lok

W OBEAL - P9 H b

5. PYALO; Tlid= 4 / — )VER L3R K O A
B ELIE KIS TH 72, DLEORERND
IMALO; Wi bW &7 ) — V(bR AR L &
2, 178 = VOERIEL LT &b,
AP HRT U Ir @ BN Tl & 72 2 Z L o
-7z

WIZ, Flx OEF Ir il 2 F O CTHARZ R OBET
E4T o 72.111Zr0O, Tl, CH, =<2 CO, DEIEN D72 <,
1-7 % ) — ViR @@ERICE iz, £2 T, 5wt%
Ir/ZrO, % T RS IR R A & fiit L 7=, EtOH
AL RITIEE L & HIC EH L, 1-BuOH Ok EIT
200°C CHcRIZ2 o 7=, —J7, 200°C LA E DR E Tl
K )= L& 1T H )= LDOBRSIZ LY C6 1k
BMOERRENIML, 1-BUOH OILERNME T4 5
ZEDBBHOMNE TR TE.

Inlcx=x 7 — v EFEREE L, C4 LS OF AL
AWOERE B L, 5Wt% Ir/ZrO, fillfit % FvC,
TH )= 2-Fua ) — L EIRE LIRS
BITolz. =X ) —VDIRDKIETIL CAILEMT
oD 1-TH ) —ADERIICE L NTZDIZR LT,
ZDOINTIE, C4AbAaWITIT e A EERET, 2-
TR )=V ORAKBIZLVAERLETE S
C5 LMD 2- 20 2 ) ) 2- 0 B ) — )LinERE L
7. T, RPCSERICTE N COBRFETDH L
Mo, =X ) —VOBKBIZEIVER LT E T
AT e RREOHELIVLTE N TATE RETE
N o OREE DEIEHNTHEIT L CE LG LRk LT
LEZLND.

Table 1 St~ 24 FEfE# 0O 452 A4 & (mmol)

H, CH; CO, AcOEt1-BuOH C6 (%)

Ir/AIL,O; 506 136 120 25 159 06 379

Ag/AILO; 340 34 25 30 14.6 35.1
Rh/AlLO; 31.0 39.0 47 0.2 6.2 321
PYAI,O; 160 7.3 58 14 9.3 20.1

Ir/lzro, 129 11 06 3.1 134 13 310

Ir/Tio, 100 09 06 11 8.1 17.3

IfMgd 93 08 03 14 9.6 145
a

Ir/ZrO, 2.2 0.6 0.8 2.3

b
Ir/lzro, 195 21 20 52 133 29 369

a S SIRE 423 K b SR E 523 K
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NNO %! p-ketiminate Ao+ 2 A 9 2 [ E (L BREH A DS &

AL kR

oy

Gz P -

NNO BUENL 1% > U BIZ[EE L, SRBE Al 2 Fh 5
L7-. LiFe thid SBA-15 #fifk & L7=%E4 101, 7
ENT 7 AVY DOGEAEK 2.1 EA b LTz, EER b
KBIZK BTNV o ~OBEFERIMEME, TEALT
7 AVY IEHRELELIZHO LD SBA-15 &K
ELTEbDODITNEIEETH -7, $EIRREE B
FEIZHAREEN R E LB b5,
BRESRAREL - EEAL - B AL - T S S A -
AIVR—=FG A YD

jnaka@kanagawa-u.ac.jp (FFE/IH)

1. # &8

1T I EINR= LA DOIAREAIZ LY
BonDdyy THIERNL X, B E TS USITE
U 7 il S M s D 43
¥)— R RGBT HENL & LTEASR
TW5. 2 TYUMFRERTIE, X0 EAMRRE—
FfBE R G ~D R & SRRV T, vy 7 AR
NLA-% AT B E E LSS AR Al BE D BAFE 21T > T

V. KWFETIELT Ty b b F LT IV
EROBIAKMEEIZ LV AT 5 NNO Bl-—F 3 ) |k
FOE T2 & VT S ) 0 K E AL SRS (R Al % B
L, HROREE & AETEME R & 7 5 REmesAE O
R 3 L OMBA L kLA PE DR BB S W TG L 7.

2. £ B

N-B-FU A RF v ATabe )T LT
RUETREFATE B ML R CINEGRE
HZEIZED NNO BB 7rF 3 MBI -V T/ —
NERTIVLEER L. ZhE bty
TZNARE (TN T 7 A2 ) H1(= SI0,) F71F A
VIR—F ALY J(= SBA-15)) L IBGEI T 5 2 &
WL VBN ZHRICEE L, & 5IZ((CHs)sSi),NH
PERESEHZ LT, WY T ) —nEDO N AF
NI NREICEDZ U Ry v 72T LT
SiO- F 7713 SBA- 2457~ R L /- B 1[5 &k
K% THF (28 S, B~ e b AbAITH % nBuLi
AR S 72141C FeCl; ZINT % 2 & CHEE(LEE
BRI Fel SIO- F 7213 SBA- Z 5L L7~

fil e EPEERBR & LT, MeCN &1 H T 30%:Em21t,
KFEKREBALHI L+ 5 7 v ORILEIE%
1To7-. BLAERMIZIGCICL Y ERELT.

3. WREER
K7 F I MESLFIT-1MT7 =4 M3 L —
NCHDH I ENLERIT A AT HEFER S

TERHNESHIATZDZ E0 D,

oF

NS b LA~

B BH s

T3

L FZTHEK EA~DFe:L=1:2 O/ENS D
Mﬂ%ﬁ@%ﬁ%@@®im%%ﬁﬁé X, Bl
FREERELZFETLBERHD V. 2 TEVI
FEETA Mg Ve BT HTELT 7 AV %
HARELT, BMEESHZY O FEEREX (X =
0.11, 0.63 mmol-g ') & 2k & 7= SiO- ZFHHL LT 2

Nz Fe(lINZEALT-EZ A, x ODZDITEBT
Fe/SiO,  IC B 1) 2 KM AR OMARIT Fe: L=1:2
Thot-. —HEREDHLFEM(= 578 m*g )& H

#é%/f—7X/)ﬁ%ﬁ%&Ltﬁm,L@l
13 0.08 mmol-g' THHICHEb LT, Zhicek
%%ALK&BW&TmFmLzylf%ot.:
AT LR RO i 7o Ml FLEE 2 4 L T D SBA-15 Tl
L O E <, HIEREIZINL L7 SkEE )3 88
RSN b EEZLND.

BRTICBIT D7 ma~xt o OIS
HIGVEA LR L= & 2 5, FelSBA" 23 b b Vit
MR Z R Lz (R D). BEECEEEARE T, W
THOHKDBEEIT S T U AW DMESERITHEST L
7o, ZORSIERVEL, WREE)—RITHB W TR T
R0 FeCly #fikiit & L7-854 L1 ->Tw»
7. F7z SBANIIMBLEMEA TR S RN L, EBIC
Fe/SBA- 775D Fe DIRHEMARD Lo &
L0, K EO[Fe(L)* 23l v S & L THERE
LTWB Z EnfER I Nz,

AFER TIIMBELOSIZ BT D UIE O FRE 12>
WTHHFETHET L TETH D,

& 1. ARBETEE O bk

OH (0]
H20,
(2 5 mmol)
CD%O ()
MeCN (5 mL)
@8 mmOI) r, 298 K, 180 min. A K
cat.? L/mmol-g’ Fe/mmol-g’ TON  E/(A+K)
Fe/SiO," 0.63 0.31 1.0 0.68
Feisiof__oa . 005____44___ 054 _
FelSBA"___ 008 _ _ __ 008__ __89___040_ _
FeCl; none — 4.8 1.7

3 & ; Fe/SiO,": 100 mg, Fe/SBA": 60 mg, FeCl;: 5 umol
(RFRE—3R)

1) Ba, K, A, T, S, o
A, 3124 (2010)

2) Y. Yamaguchi, H. Ando, M. Nagaya, H. Hinago, T. Ito, M.
Asami, Chem. Lett. 40, 983 (2011)

106 [AlfphEETame
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EARMET S ECES

PN

AVR=F AT NI FTBIORXAVR—F 2 7THE Rh
fitft T CO DAFE G

o

flize DAY R—T AWt HF; Rh fillif -C CO
KFEBIS 2TV, C2 E AL AW DRI BRI
DUVWTHRF L7z, SR IR O FESE, ML A 8
WIRAE L, A Y R—T ZAMEIEIIE A Y AR — T R il
L0 HEOEIRMEZ R L, 4 ETo CO o
HEARRE DI % FLEBRET £ 72912 FT-IR JGEIC X
Y KA A B L7z
CO K#EL *Rh* AYEKR—=FATILIF + A VKR—
FZARVT - C2EMHEIEY
naitosO1@kanagawa-u.ac.jp  (PNEEE =)

1. #&

I, AbABREI ORISR B SN D R, NA A~
ARPETS T AT 7 N DA A & WiET 5 Ik
DREREINTEY, BOoNTERAT A% FEE LT
LA IRBHT AR AR L 72 WA TR L7 5 0 & 23
SN D., KRFETIE, AVHR—F AT VIS
(MA)EB LU A ViR—F 2% U 7 (MC)F £} Rh fil i %
FWT, CO DARBZILRISEITV, BREHCL R &
2% C2 GMFILAMOEBRNAKEZ B L, 2R
PERTEMEIC T D A VY HIFLO BRI OV THRET & AT

27z,

=

2. E B

MA [ZP123% Y 7 F5 > FL— k& LT, MC I
KIT-6 Z/N— KT 7L —h&LTRAIR—T AHE
WEEf 5 LB =Gk L, £ 274 incipient
wetness (B L OVEIRIEIZEL Y Rh 2 HEFF L7-. Rh @
FHFFRIT awt% & L7-, Wlakkl e LT VLD
UMk (AWt%Rh/ALO;, 4wt%Rh/CeO,) & AiHL L 7=, X
VX PASHAE B R S 1 A T e 3 RO i
{2 200 Torr @ H, 5B FIZTB73K £7213 773K T
SHFRE T L7z, OSTEE 473 K, Ho/CO th=2 T
ATV, Mo PERE A bl U7z, ARk O 3 AT i iE
TCDFID A7~ NJ7T 7 4 —% Wi, filliio
X¥ 77X IU¥— 3L LT XRD, TEM, FT-IR,
CO bW as, MW ERIEE{T- 7.

3. HREBRE
Table. 1 |24l T CO KFAIEHE R 2~ T.

Table. 1 #&filift-C > CO KFE(LSUE(473 K, 380 min)

L

Ceiz)il ) Brde Rk -

e S Ly ok

L‘;)
A=

.

HEVA

BEAL - PNjEE

Rh/ALO; filtii i, kbR (CL~CE)D AR &3 %
<, C2 GRFLAW(C2+Oxy) DR ML 3.7% & K
Mo T ZHUTxE LT RhMA filflfif 13 C2+0xy 4R %
136.0% & HIIN L7228, A VHEE(LOE LW R ITE
W EI7ed»7=. —J7, Rh/ICeO, Ti& C2+0xy 4R I
1£19.6% & 720, ALO; IR DIF L V) & @Ml & 72 o
To. SBIZA VG AR G35 LRI 2 50
37.8% & 72, C2+Oxy JEIRMEAZE L < M = L7=. CO
(B2 A5 I E O FEF: & 0, Rh/CeO, 1~ T Rh/MC
ECIRE D7 RhCRL -3 ERCT D Z & S E B
L, TNRERIMEICEBEEE X EEZONS.

T L 7= Ak B2 CO AL, FiRdEfe
%Z FT-IR TBUAI L7-. =i & 473 K FiE% DO A~
NV% Figl \Z/Rd. mifit & & 2060 cm™ 15T
linear #UWE 75 CO D v — 7 e b i < B S vz,
Rh/CeO, Tl 1693 cm™ ® gt v*— 27, Rh/MC T
I% 1968 cm™ @ bridge 4 & 1784 cm™ @ three fold
hollow > &°— 7 &, 5 < @Blifll <417, Rh/MC T#LH
ENTZODE—7 1T Rh/CeO, TIHIF & A B
Nhotz., Lo T, A ESEIC X072
Rh BRI 3 428 L 72 2 & I2 £V, Ri/MC Tl Rh/CeO,
E1IAE CO FEDIREEN R > TEY, ZhnEn
C2 GEF AW BIRMEORBUCHFLE LZbDLE
b5,

1784 1693

o 473K

T

(a) 2060 1968

Absorbance/a.u

0 L L L L
2000 1800 1600 1400 1200

2200

Wavenumber / cm™
Fig. 1 FT-IRIZ X % #&fiffto> CO-TPD &
(@) Rh/MC, (b) Rh/CeO,

Catalyst particle size Amount of products / umol C2+Oxy
/nm Cl Cc2 C3 C4 C5 C6 MeOH C2+Oxy Selec/ %
Rh/MA 1.39 491 102 225 135 74 5.4 5.7 7.3 6.0
Rh/ALLO; 1.78 641 164 227 144 81 6.5 4.0 5.3 3.7
Rh/MC 1.83 9.5 4.2 3.9 21 13 0.8 1.2 13.9 37.8
Rh/Ce0, 2.73 28.0 8.3 8.7 50 31 1.7 3.2 14.7 19.6

—491 —



S1EMES RS KR

R

ZARF SR D 7= DD AV R—F AU LN ~D

AT F FEAEOBE

x5 vesTY ELE
SIS S P

SBA-15 OFIFLNIZ T F K& &+ 5 FikE L
T, N-DIVR BRI DY B JEAEELE T F
REAHGRIEZBRE L. B bn-<7F FEf
SBA-15 DIfEA MG L2 & Z A R 7 T = L&A
SBA-15 23 Julia-Colonna 7R AL SICRBWTE
WU F AR AR LT, £, SRR T R
672 X7 F ROMANERERR, T AT
XU T b DR TTF R EfiL iz
SBA-15 Ofil i EEIZ DUV TR L 72
AYKR—=F AU A« RUXTF FEf -
Julia-Colonna = 7R % /1L,
naitosO1@kanagawa-u.ac.jp (PN JE=)

1. #&
AVR—=F A B, B AEAE L CHRIA
WISHP RSN 2WETH DD, TOREIIF
HI 72 ROGPEIZ R Z L <, BKREDOmWSZ ) —
NIIZB LN TWD Z Enn, MFLNERE Ol
TN HE TOMRERIUIIRAN D 5. AHFFETIT,
AV R—T AV 1 OFREME) | & AFLFFED T 2
—= 7% BHLT, LN T N-D LR R K
DY TEAEBIOSNTF REMHARIEICED
RTF REOE AT OV THE L.

il

2. % B

AIR—=F ALY HA~DORY RXTF ROE AT,
MFLNE T X TEMi L7- SBA-15 LiEME(LLT-
7 JEETHDH NCA Z, WK THF £721T8 ) v
HCTYU BV JEASEDZEICEVIT-7= (Scheme
1 k). NCA I, EHET I/ (F==AT )y
(Phg), 7w U (Pro), 77 =2(Ala)& KU ER>
YOI LV AR LT,

; l o
o ‘oo wlo
; N
Ho NHEmoo 1% | ~>siTTNH NNH I >sT>"N H
B0 ome a8 % ome H r
+-BuO,C / : OR OR n
o O o 4
w -0 NH HO_ .~ w -0
- N 2 ~ TN - ~a TSN
il o-¥ N I ¥ I I
[0 ome M o Boc SO ome , M
] I, +BuO,C ] I -BuO,C
R = SiMe,

Scheme 1
F 72T F FEMEERIEDOFEZHNT, A VYR

— 7 AU FHILNA~D T F R OER &R AT

Scheme 1 @ FE:IZRT X 912 SBA-15 D7 2/ T
%L, XTTF FEEHERNTT 2 B2 BRI
MMaEI T ETAHAKLE, B b1LE
Pro-Asp-SBA-15 O 7"F Nf&fifigk% CHN JuF /4T
WXV EHLEEZ A, 0.26 mmollg & 72 -7z,

HEOVAH A AY-) Ly onh

gl - PR X

3. MR LBR

U BV THAEETHER LR Y X7 F MEA
SBA-15 % i\ T Julia-Colonna = 7K 3 AL G DO
FHEAT o 1o BOEBE S EMRK 30 DX R Y ~TF K
Effi SBA-15 Z W CRUSZATo72L 24, NI T
7 = AEfi SBA-15 (2T 82% D S ATk P A | =R
(ee)BLHI SN b DD, ZOMODKRY XTF RE
fifi SBA-15 TlI 7 & IR L5 Hiu7e ) - 7= (Table
1). REIGTIEHARY XTF RED o ~V v 7 AEE
NS IR K FREAIT L 0 HE & HOO % [EE L,
CNBAREFEIZORN D ZENRHA LML 25T
5. AEMERA LR XTF RETEIRY T I =
TIM o~y 7 AEEEZRY 55200, RY
7 T = &R SBA-15 DA E ee R LT LB X
bhd.

F 72, [EAH A RRIE TA K L 72 Pro-Asp-SBA-15 % i
WCRUXT AT e RETE ROT IV K=V
%Z 47 7-(Scheme 2). % Ol Pro-Asp-SBA-15 125
VT 72 R TCULER 27 % (ee 13 %) TN B,
RERESOENHELT LTz, AR—=F ALY I ~DIH
TEAC DB LIS D120, 7TI ) AFILRY ZAF
LUy LY RTFREEMLEZ DO
(Pro-Asp-resin) Z H \» T X hts D Lk %2 17 - 7.
Pro-Asp-resin (%, Pro-Asp-SBA-15 L [FI££D ee TT /L
K=z B 2720, INRFBLE IR T LE.
IO OEEMBEEZ IR T DL, T I AFANR
UAF Lo LV IREREPRD TZ LD L
7 X HfER SBA-1S IXARBREREMBMEATH &
M5, Pro-Asp-SBA-15 D J5 73 Pro-Asp-resin {2 bh~<J&
BDOYXTTF ROPELNES Th o Tl D@ g
ERLEbLOLHAESNS.

Table 1. &R Y ~7F REf[ SBA-15 & filift & L7=

Julia-Colonna =R 3 21k
Catalyst

o DBU, UHP o
Ph/\)J\Ph T e Ph/%O)J\Ph
(Chalcone) 8h, r.t.
Catalyst Yield (%) ee (%)
SBA-15-poly(Ala)s, 94 82
SBA-15-poly(Pro)s, 98 0
SBA-15-poly(Phg)so 92 0

Scheme 2. _X7'F RN{EHfi SBA-15 % filft & L 7=
TV R—IV i

o) Catalyst OH O
(2.5 mol%)
o
acetone
r.t., 24h

rommol b ASp-SBA-15; Yield: 27 %, ee: 13 %

Pro-Asp-resin ; Yield: 14 %, ee: 15 %
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= v 7 )L-mCPBA &k DfLiE M

Cwh

ZSIK) T E -

ZHVE TIZT mCPBA Z{bAl & 327 v ikl
LT, = 7 VEEERDNAEE M 2R3 2 & A
LCW5. HEE- [FETE7- mCPBA 23 L7= Ni
BRI OWT, AENIHEEMIZ Bry L L COON
EK%?%:®%%®5%%&@%&V%@%?@
L7=. PPh; X° PhSMe, T /L7 /%L CIZIFIEE
BN BRFIRMEEZ R L, TIH | ﬂbfimf
T &R E T L DKL LT L=,

AL RO « = 7 VBEIRARIEE « 7 o~V A il -
B HAE

jnaka@kanagaw-u.ac.jp ({5 JIE)

1. #% &8

BE-TEMERE B OMIER X OB IR MEICEE T 5
yi7) iééﬁﬁEﬁ45@&1Eﬁ?zaODEﬁﬁ%ﬁEEHX?WﬂB& Efii oD
BROTDICHEFICHEETHD. FxiXIETIC
m-7 v R B E&EE (= mCPBA) #a{kAlL LizT
A AL RS R LT, [{NI(TPM)}(u-OH),]
(TpM*?=hydrotris(3,5-dimethylpyrazolyl)borate) 73 fii fi:
EMEZ R THEERE LTS Y. S SIS/ T
? Me R4 CFy FICEHLL7ZRICHBWNT, foRd
N F TIFBAIC R E Td o 72 mCPBA Z i 1 &
U 72 BOSHRMASER [Ni(TpSPMe)(mCPBA)] (1) DB
B - X SARSEREEMTIC R Lz 2. AENE, ARk
ROIRILENZ R 2 B e B b S M & Ak
WHTEs LUV UV-Vis 70 IEIC X 2 sl EE R OMRAT 12
K VFHET 5 2 & TRISHEOMRIAZ HiE L7,

~ "

N—N

0-0
H-B- N - N/N| P
\ 4~ o
j\)/CF?’ Cl
NN
—XTCFs NGTRCRM(mCPBA)] (1)

2. B

AR T E Ph-CF5 (0.5 mL) 7 70°C (2 ToA
1 (10 pmol) &3E (10 eq., ¥ 7 u~FH o BI W
AF N7 a~FHhr 125eq) %Ki S, Ph-NO;,
ZNEIERE L LT GC IZTER LT, S EE AT
T1lcm AEALFOEAE 1 (A mM, 3mL, XUEr
ST MV ARIR) XL, Ar FCERE AE AT
LIk ORIEEBIAL, $5K 1 oW (375
nm) O & KN L72. p-iEft PhSMe Tl
—40°C (Z CTHEEE (10~40 eq) %&b &4,

L

35“ =) LA9

CHIHE S

-
12l

Sk RER

K - I

A—M

S

Lineweaver-Burk plot (24X D k, BL O K, ZRD
2. SH|ZHEEH PhSMe TIZIREZ (L& H T
AH AS AHF AS* ZsRb7z. F 72 RALKFEIEE K L
TILIRE (50~80°C) 5 L OVELETILJE (100~400 eq.)
B b ST UGHEERRNT L, ko AHP AS* 2R 7=

3. HRLEEBER

B8(K 1 1% PPh; X° PhSMe (Zxt L Ti% —40°C T,
FLAFLUoBIRY IR0 L TE
60°C TIXITERMRIBINMERKME 5 2 T-.
PhSMe o g b 3 B X L B B E 2 & L T
Michaelis-Menten ’*‘”@ﬁkfﬁ%ﬂ‘bt HERTE
WA b S, BFEE R EE CIIEREH SO AT
B (1K) %iU?&%ﬁ@&(K@EEi& k) & Bz
K& otz AF LU ORJSITEER 1 BLORE
BEIKE L RS TH Y, N?%@%me
HBIHELLBETRBERNTHD Z N
iz, TV H A% LTIk 60°C L,LL@J@EJ?%%I
EHREKIGCHEITL, 14> a~xHPh oo
(CHD) BL W 910-¥t Ru7 v k7% (DHA)

S KFEAR S 13 1F H7=. CHD, DHA,
VT UBIOTNAA LU DRIGEEIZATF L LA
FRIC ZWRBOS & LCTT ¢ &, I b= br e —
DADETHDLZ EnD, ZTRHKIETIE 1 O
0-0 WA TETL D Ni'-0r TIERL, $K 1
HENEHMEZEEZ NS, 2D O ITRE
» C-H fEAfREET % /L ¥ — (BDE) IZIKFLTH
57, ZONMEOIKEH T CHD OB RN -o Tz,
TAUREVEREL OSSR E O E L ZZ b,
70°C BBy 7 a~xHh ook, v/
~FY = LB L OERB I Ty 7 e~k o
AR LTz, ZO%GEORIGHEIZSSEE 1 OB 4
i E 12T <, BDE OKREZWHEE TIHEEAE 1 o
0-0 ¥HBLATA L D Ni'-0 & 59 % "JgEE
N D, AF N7 a~FH 8T, mCPBA IX
3 MR A IEIRANKE(LT D DIxt L, REEET
% 2 FIRFEOKIBAL BT LT, Z OfEFIT Ik

W E NG OFEZ R LTV 5.

1) S. Hikichi, K. Hanaue, T. Fujimura, H. Okuda, J.
Nakazawa, Y. Ohzu, C. Kobayashi, M. Akita, Dalton
Trans., ASAP (2013) DOI: 10.1039/C2DT32419A

2) i, S, % 45 MIRRL OGRS R =, 10-08
(2012); thi%, 5, % 63 [\l (L it =,
3E-14 (2012)
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H AR P56 39 [MHERRE ShJITIXAZi

r1>>

O R AR
L7 X FBRAFETHRIT—EEOBEED SR,
DFEELRBEEN

ff i?fbé‘ D H RS b

(211 -B) O IIRE Bl a]. 1) ffe T 5 Jree e o

F
-
Y
0
2
Z
S
=
(

fad
[

(HAY)

Bxix, x0T I BRERNL & T 2BOEERO AR, MEMTS X OPIETEEIC DY
THRTE T, 7 2/ BROSAIZIE, Ag-O #EEDHOHEED Type I (i : {{Ag(DL-asp)latn).
0-Ag-O unit %" N-Ag-N unit B A KTHEED Type I (1] : {{Aglgly)le- H2O}n).
N-Ag-O unit Z# 0 K JH#iED Type M (B : [Ag(Lrasn)]n), Ag-N fEGDOHDOHEED Type IV
Bl - [Ag(Z-his)le) D 4 FEEHOMEE X A T HFEL, FLEIEERBRIC W TN 7 U 7 BERE,

Bkt L CRHEIFH DO A7 MV OBENTEEZ T2 E2WmELTnD, L2 RIFETIE
LT7NAX = %l 1528 Y ~—HOROEEE L[{[Ag(Z-Harg)l(NOs)}2H20] # &k L, $it
HttEZ 75 U7 4 f8 (Escherichia coli, Bacillus subtilis. Staphylococcus aureus.
Pseudomonas aeruginosa). W1}t 2 #¥H (Candida albicans, Saccharomyces cerevisiae).
H v 2 fEfH (Aspergillus niger. Penicillium citrinum) (x5 2 f/NMEEHIEEE (MIC)
(2 &0 FHilm L7z,

ilEd LOHRER)

TEERIR L L7 ¥ = 2K CTRIGS®, BISEIRIC A 7 ) — /v & A TROS IR 2 s, ¥
TF N —T N ENEEEE S U7z vapor diffusion (& X DRI E TV, HEAE SO GE bh
«[{[Ag(Z-Harg)|((NOs)j2H20] % 44.6 % IR THIZ, HE X SAERITOFER Agl &7 3
SO N R LIV RFED O JJ1- TR L7 N-Ag-O fEEsEATh 0 . BRICHEMHT
INTND «[Ag(Lrasn)]2 L[EEEDFEES X A 7 (Type M) ThHHENDNH- T, T 2510
AgI LD Ag-Ag HHEMER., NOs & D Ag--O MHAEMAZET 4 BNEEATH Y, N-Ag-O #k

R0 IRT AR v —&R L T\, Fio, Ag--Ag HAEERHICEK -T2 kot — ME&EZE
Eﬁz LTEY, NOs 1T VX0 DRGD T T =0 Mk OKREREE R Agl & D Ag--0
HAERIZ Lo To— MEEM A B SEHIZ LT,

»[{[Ag(L-Harg)|(NO3)}2H20l DKy % VT A7 7 U 7 BERE, 7 EHEICxEd B P iETE
T/ NVREELIERE (MIC) TaHili L7z, BUL 10 L7 V¥ = U 3PEE S E 7R S 7R Do 7o b3,
Y ~—MEROE K [AAg(L-Hargl(NOa)H20] X, N7 7 U 7 K OEER O —H (S
aeruginosa) \Zxt L CIEMEA R L2, [Al—® N-Ag-O #4& (Type M) %+ L[Ag(L-asn)] 13K
FHPHO AT MVOFEEEZ R L0kt L, «[{[Ag(L-Harg)l(NO3)}2H20] 133\ i FH D A
~7 FIVOPLEENTH o 72, [{[Ag(L-Harg)l(NOs)}2H20] 13.[Ag(L-asn)] & 42 &4+,
v— MEEM TERRKFER-ER Ag-O HAFEMZEH L TBY . ZIREEROKITKT HE
FRMECHLETE EOMIED A & & 2 bivd,

(SCHR)
1) K. Nomiya, I. Azumaya, N. C. Kasuga and T. Kato, Current Top. Biochem. Res., 10, 1 (2008).
2) K. Nomiya and H. Yokoyama, J. Chem. Soc., Dalton Trans., 2483 (2002).
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HRBI B P25 39 [MEERRE dnll XS & KRR

[FERFOUHEBRMFEST BT A= EBOEEAERD
&R, \%ﬁiftﬁ;ﬂi

HpbnwLlo ) = LLlmrb b z W J:<

(W) K - BY) BrefEal. O fide . EiEe. MmEL. i

s WY o ELLED EREHXOZ

MNEE. BAHE., &ILRE

H i1

Ag' A AN BB - OFERERS I OMR (1) S5 R OB 1A E R (1) 5RO HTE
REPEEL T L. HIT Ag-0, Ag-N A D X 9 72l IFI WSS OBE RIS 227 N ILDJE
WM Z R T AR LT, Y I-v AF Y (L-Hhis) #EMLT & L728R (1) 851X
IRIEMERR [Ag(L-Hhis) ], KON 2 FEFE O RyEEfG s [Ag (Z-Hhis) ], [Ag, (D-Hhis) (Z-Hhis) ],
D STENFAET D, 2 Y AKistEA [Ag(Z-Hhis) ], 1Z N CP/MAS NMR, ESI-MS 7%
BghiR e _— A L LT AKEBREAICL DR ~—HfE s, —J7., RNiatEftdh
[Ag (Z-Hhis) ] 1T HRE M X BMEEMAT OFE R, AgN FEEGDOHNLRDIELHARY ~—Th
7=, F£7= [Ag(L-Hhis)], & [Ag(D-Hhis) |, DKEREZRA L TELND
[Ag, (D-Hhis) (Z-Hhis)], 17 % T /L7 “ESEEIGERE SR Y ~—Th o 1=, VPEEER
BROFER, AKEVEMIR [Ag(L-Hhis) ], 1%, 77 U7, BERE I EHEICK LENTZPUETEE
Zos L, REEMERES [Ag(L-Hhis) ], & OAg, (D-Hhis) (Z-Hhis) ], & KM A [Ag (L-Hhis) ],
WXL M7 7 U T BERE, B EHEICR L, PlEIEEE R LT,

AWFFE T, Ag,0 & L-Hhis ZT7 v 7 UMEKERT (pH £ 11) TGS, #Filo T =4

M EREER (D) $5 R 2 SRk L, FEEARNT X OWTETEERER 217V, BERO SO E A TF Vv
E® )T = UEML T KD ER (D SEIR & Ll L7 O THAE 5,

TR B

Ag,0 & L-Mhis Z/KAFT, E/LN 1 : 2 ERDE S, 1 M NaOH ag. ZHW»
T pH & 11 IZHHEEL, =% ) —VICHEESE D 2 L THEBRKR  “NalAg,(L-his),]” %
57 (IR 49.8%), ¥v 77 %V ¥ — 3 0%, CHN 5558, TG/DTA, FT-IR. ESI-MS.
solution 'H NMR, solid-state (*3C, '"N) CP/MAS NMR., XPS. XAFS |ZXY{T-7-, ESI-MS
DFER, ZEERBIC L2 — 7 PR SN0, Hlid e AF VU7 =4 UL I
K% =#8ER “NalAg, (Z-his),]” & L7z,

XANES 27 RV i, Ag &J&, Ag,0, CH,C00Ag, Ag0 LILHEQRHLFIREETH D Z LN
RE X ATo, EXAFS CIIE—E#ER 1. 8 rBEE - (0.13 nm, 0.17 nm) KO (Ag---Ag #H
HAER © 0.27 nm) (2SS E—7 NBI S,

Fo. XPSHIETIHA I XY —NEOEFE, AR FT L— hOfRFEN, Na[Z-Hhis] 2k
RTCEZRNLF =7 P LTV, ZRHOFERNG . “NalAg, (L-his),]” 1% Ag-N A
DFHD [Ag(L-Hhis)], L 1TV Ag-0 & AgN FEADHENFETHEEZ NS,

PUETETERBR OFE R, “NalAg, (L-his),]” 1% KA [Ag(L-Hhis)], ERIEE, N7 T
U7, BERE, U EFEICKH L CENEBIETEMEE R L,

BN

1) K. Nomiya, J Antibact. Antifung. Agents, 28, 767 (2000).

2) K. Nomiya, S, Takahashi, R. Noguchi, S. Nemoto, T. Takayama and M. Oda, Ilnorg Chem., 39,
3301 (2000).

3) N. C. Kasuga, Y. Takagi, S. Tsuruta, W. Kuwana, R. Yoshikawa and K. Nomiya, /norg Chim Acta,
368, 44 (2011).
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HAB MRS 39 MR ARE  dllIXALE KRAEH

[T WAV ERAFETHRIT—IEEROEADER.
ﬁ%*ﬁiﬁc‘:?ﬁ}ﬂi -
Ot/ INE & BFelEsl. 7 4k
CESIIPNEE: )

(H)

Ag' A A TR BBULIR - OFEERFS L OME (1) $EAR OB A #arE 23R (1) $ER OFLE M
KREREBERIT L, FRHZ Ag-0 FEED X 5 72 A5 EE A OSERN AL R LD KWL
PR TZ e R Lz, V. —RICH VR VERER (D 85RO X 5 78 Ag-0 FEB DI BHR5ER
(D) $EWITIENTA L TE CTHIR SRR 2 ARSI AR CH 23, T E TICFH~ 1T, 2-F
7l Ro-5-HNLAREE Hpyrrld) ° 5-4FV-2-7 hJ7k K77 /LRl (Hothf)
72 & DBEHER I VIR U BEBINL I AC R E IR AKERIE D VR R (1) #8518 . {[Ag (pyrrld) 1.},
{[Ag(othf)1,} 2T 5 Z & 2SN Lz, 2 IS E 2 KIEPEER (1) A DRI I,
CHRHENTFIC R SN A IROESHEE (0=C-X (N, 0, C)-C-CO0H) NEETH D EEZT-,
TN Z D L D I oG 2 A9 D IEERIR W VR VBRI - CH D DL-T AT X R
(DL-Hasp) 75 &I E 2K SR (D #6518 . {[Ag, (D-Hasp) (Z-Hasp)] + 1. 5H,0} #f5 T %,
VORI NS TV T BERE, 1 EEITIEW AT MV O BEF R BUENEE R LTz,

Z ORI D=7 A8 X B ORIEZ 1 SIX L7z DL-7 v % X B8 (DL-Hygln) %
WIRAEIR & ROS S, L [Ag, (D-Hglu) (Z-Hglu) (H,0),] ZE R U, W&t &k OHU i MR 217
W, . {[Ag, (D-Hasp) (L-Hasp)] « 1. 5H,0} & il 21T 572,

(5 - REF - &5

FAKIZ Ag,0 & DI-Hyglu ZE/LEE 1 @ 2 TRIGSHTABLIZOL, 567 BAFEHRIK
TNENRIR,. =& ) — IV EANER I L U7z vapor diffusion (2 K Ak e b 21TV EAGIRLR
fhem & LT [Ag, (D-Hglu) (Z-Hglu) (H,0),]1% 49.6 %DULRTEZ, Z O (1) SEAIZE AR EE,
KR TR LK LEZE TH Y . $atEE (0=C-X (N, 0, €)—-C-COOH) 7> bAHIEH % k3
1 SHIEL CTHLREMIC ST EREBII o1,

B H 7= [Ag, (DHglu) (I-Hglw) (1,0),] OKIFEEZ VT2 7 U 7 Rk, B EHEICHT 5
PUBETEM: & e/ N B PR EE (MIC) TRl L7z, B+ Tod 5 DL-Hyglu » HO IIHIHETEME A2 R S
o=, L[Ag, (D-Hglu) (Z-Hglu) (H,0),11337 7 U 7IZxt L C R PIEEME 2R LT,
ZiuF. {[Ag, (D-Hasp) (L-Hasp) ] « 1. 50,0} & RIZEDHI AT 7 U TIEETH - 72,

(k)

1) K. Nomiya, J. Antibact. Antifung. Agents, 28, 767 (2000).
2) K. Nomiya, S. Takahashi and R. Noguchi, J. Chem. Soc., Dalton Trans., 4369 (2000).
3) K. Nomiya, H. Yokoyama, J. Chem. Soc., Dalton Trans., 2483-2490 (2002).
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H ARG BB #CE 2 5 39 Fkkx(2012), HUR

12Pp07 BREKPOEMBEREL TOATEE
S X F Yoy R IHIHE LI~ WhEbdhokb ZLbew 5 =
offe 2 R, WIEZS fo1, FSIRIERRZ . TaALG 1

(UCHRZ)IIR - Bl 2 RRBE A B 1)

(HAY)

FRPEEMIKIT, SeBBUME, PUBEE. VAV A, HREZ T COFEREREE T, L#ept
B AN bvaA L, REEREROERNC L0 BB BN 2 29 5, REEMICITRETE
R VAR LTIEMMBEROE G B2 oD 720, BRERICET 2 MR L LT,
pH %% LI2E KT T VR A U, ISMERBREOEN « ER&IIT 21T D,

(%]
FEHT NaCl iR % 20.0 mmol/L, NaClO i % 0.5 ~ 5.0 mmol/L, pH 3.0 ~ 12.0 (ZF{#&
LT U, TR BT OWEIL, A N7 v 7 IEIC X 5 ESR HlE, E/KEERE |

JIS B S\ a vEHE, TLa—LF e Fabr—8h 47 —BEE2FH L7 UV-Vis
HEIZE - THT o 72, PIEITITE T A B IR HIELEE (JEOL RE2X X-BAND), %844 Al il5y
Y EEFH(SHIMADZU Multispec-1500 Hyper UV) % v 7=, ESR JIEIZAE Y kT » 7#l
ELTDMPO #fH L, {BFILTHh 5 5 % IC=IETHIE Lz,

(& 5

BRI E T VR T OIEMERRETEIT pH IC X » THRAR D Z Lo 7=, NaCl-NaClO @
BIRKET WIRIEIZEB W T, ESRHIZE TiE pH 3.0 ~ 9.5 O BHIF A ——FF > KO —
I REEN, pH 12.0 OREHIIZE FaXi LT D258 oiEmREREIC Lo
— 7 NS T, EBKE T VERIE T O DMPO-OH OfFFZE{KiZ DMPO ORI X v 1%
CEDZ & bbhole, EfAKET VERERY OIEERESFEFEO ESR JIEITITEBOAE S N5
IR ERHNTRHNT D ENRMELEZ N, T/Va—LT e Rarr—Eh ¥ 77—+
FEIZ X 2 HE TIE4 pH TR bR E B Sz, @bk FEEIE pH 9.5 (HE0RET%
< ERTER, HEEEPER OFE CIXEA T A I S o 72, T U HEE Tk pH 9.6 OB TH
TCT AT RV U L0 FENEL, ESRHESCT /Va—LTe ks r—Bh¥7
— Bk L OMBENA LT, EIKET VIR T OBRGIBFREORBIIA LN T,
T, BRAKET WVIRIKIZE TN RIEHEFEREL I LT, BV TIHESHT I /BT
I 1/3 LLE, BHT 2 VBT 1/ LLEDT 2 BNt A5 9 25 A I AN 22 2L B 0 e S 2
BN RDZENDN->TEIZ, T TT 2 BILET TCOEERERHIC OV TOMEHE
FlZOWNWTHHET 5,

(SCHR)
1) ZEBER, ARERS, WAL T - BhE#,39, 673-677(2011)

—497 —



H ARG BB #CE 2 5 39 Fkkx(2012), HUR

12Pp-08 HEZLICKVERLEZBNKETORERUVREMNRICEAT HE
ﬁ***ﬁd

f e ACERY, PN AG S2 1, LG, R G2, R ERS, P T
ORI - B, 28 F Y =y a s AT AR, 3 T AR EMET)

(HAY)

22 ORI EEEAZEIN L THE L1 ﬁ/JVk{Fﬁ(Haaﬁ“ﬁﬁ%*)%%%{%é“ﬁ_‘é AT A
T D HEH ML, ERE e LTHWLR TV D, AR TIEEEREIC L > T
FEAE SR TR R 17K & KA IR L ﬁi%f@@mii%ﬁﬁ%ﬁokoikﬁ
FRICR AR ST EBIRL 7K Z B WIS L, 1B WWEIC T 2 28 % et LTz,

(J71%)

FESEHTREE 50%CFHIE L72 35 em X35 em X 40 cm DF 37— X T, §EZIC X 280N
KA T Y=y 78 ) 4 = EME B E) 2EE L, [ZBWWE 1.0 pL 27
FTLIEHT AT 74 3—7 0 % —(ADVANTEC TOYO GC50) % it H DE. T 5 cm OALE
([CRXE L 2 ~ 60 /RS 4 . /31 7 /1(20 mLIIC AL, 110°CITfR - 7 1EIRAEIC 1 RFRPRErE
A T IV O Z B GC HIE L7, GC IX Agilent # HP 6890 GC system Zfifi ] L, 40°C
T 60 MRFFZ. 10C/min T 240°CE CTHIEME Lo, 7GR OME TIL, Mo
DE T 2 em OALEIC, #iKIZ NaOH, HC1 2 L T pH % 1.0~12.0 [ZF%E L 72 ik £ 7=
(3% E K 1 mL %u%f:u% 3em DYy —LUAFKEL, 30~90 RIMH L7z, MEHEZIC
AV N Ty THIETML, 5 2%IC=IRT ESR #IE L7, JET JEOL RE2X X-BAND
AL, KBGEHRERE L TITo, AL NIy 7HICIZT R T v 7 il DMPO
(5,5-Dimethyl-1-pyrroline-N-oxide), B A{tpk L3 PBN (N-tert-Butyl-a-phenylnitrone),
7 V) P—F8 CYPMPO (5-(2,2-Dimethyl-1,3-propoxy-cyclophosphoryl) -5-methyl-1
-pyrroline-N-oxide), Enzo L% DEDMPO (5-Diethoxy-phosphoryl-5-methyl-1-pyrroline- N
-oxide) & V7=, S. aureus, P aeruginosa , E. coli \Z%I4 2 EHBNERBR BT > 7=,

(s )

pH Z b S H T KRR T 2 B ERN D A —/"—FF T R T O NNV DOFRAITH L
T HESINDTEMREFIIE FaXxo T U ThY .| MEEIX pH3 UL ETHEAL T2 2
EmbnoTz, pH2 ORI~ 60 IH L7zt Fexi o P h/uid 3 mmol/L
ThHotz, BEHD pH2.2 OKIEIE TIE. S aureus, P aeruginosa , E. coli (2% 5 X F1E
AR, 208 1T P aeruginosa > E. coli > S. aureus DIETH 7=,

B\ & L CEEO T VT B KTl pentanal, hexanal, heptanal, octanal V3 711
WTHBRFEOEEBIIBN SN o7z, HET LVa— a2 HWIEE AL, 1-hexanol,
1-heptanol Tix GC ' — 7 WD/ NIHECTH D . BH OREN %ﬁ?ﬁﬂéﬂf:o IRFEHN R
SRBIT LT - THEN/INE< 720 1-nonanol, 1-decanol TIXIE & A E MRS DREN 7
LR T o T2, BRI D RN EAZE T H o 7= hexanol, heptanol TIZEMEKOKFH1T o7,
L7 v a— M UL 2 T v 2 — L O 5 N CRE ORBEN L B LD Z &b
STz, EBITH F T D heptanone (BT b I TR O RENER S 7=,
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E21FIRE L FRIERE (2012), R

miEA E &R ZRAWILIRERRA I DEIRS R
Ot A%, WARBE, B, HMAER
Wz - FR)

[zt ®iz]

WEREEA A (ClO,) 1E= v ¥ v OHEHERIOAE K, = RVF—TF A RO EFREE Ok~ 72 g
DR TV DD, Folllo 72> TREKT TRIESN TR Y, Z0OBRERENEESh>oH5 Y, =
D 7= DEEFAEI D OHEHOMBIN L EN TN D, ClO, (XEEEILIESCTE M 5 2 O BEAF O ACLEL Al
O 3D TEHE L, A AV AZHARE CORIULAIRETH 23, B EFY & /e > TLEW,
FATRDFEBEI G5\ 2R 5 120272 0 a7, KO ClO, ZF3Fn 72 55t CHAb A A i T &
TURARR 2 E(LN TE D, £ 2 CTARIFFETIX CIO, Z =ik H (80~300°C, pressurized hot water,
PHW) T&JBZEICAIE LTS Es 2 Lamat Lz, TORE, $HaMniiaic 150 CHRE
DOEIEAKF T ClIO, % Cl £ CHOIRMIZOETE D2 R0 oTo, SBICZ OJiEE KETOIEAK
BT E N8B EE KT D ClO, DRI BISH LD THET 5 2,

[Hik]

FOgE Clog, (B o adfE) oKERE 4B (Al, Cu. Zn, Ni, Fe) ZMMEMIGEEHIAIL, T
oI RAR R TEEME, 80~300CITHEVL TiT- 72, —ERERGEE, ERICAH L, KPP o6
Wz AT Uiz, DD 20N L 720G ES0MEB L 2056, S HITIEZERFEHA T TOX
I biTo77 ClIO, BIXOCIOERIZAA 7~ T T 7 4 —T, Ik O&BHIL X B T4
Mrilfe, Fo, BEREAKOKIGEEHTI =2 —3 — 7 ML RKFIE VT LCMSMS & VTt L7z,

[RER e BE]
Fig. 112 103 puM @ ClO4 /KEHRIZ DWW T, @@k 2 7712 6 RefIINEV L 72835 0 ClO, 75 A73R
(ClOs DEEAFENSUIIE L) & CIIEE (CIEASL/CIO FIHIE L5 OIRE (k71 % 13, 300°C
DOFFFFAKDIRRETH ClO, FEIFIL 84.4%, CIILIT 10.0% ThH o7z, Z DOfERIL ClO, A3 EiAKH
T CTLREMRZ L EZRL TS, £72300°CIZH T D HEIFR A DREILR[(RHE D Clo, £V 4+ CI
FENAEIIGHETD ClO, EAE)T 944% TdhoT-, ZDZ L IIRR T OEHEF 2 &b F T EHE
FECIOy & ClILIMEELZRWZ LA EWT D, FEE. RN BITEFEEA 4 (Clog) <ol #
A A (CIOy) I SN o7z,

SR EEHE ST DO B AN UGS % T > 7=, Table 112 150°C T 6 B SG SE7285HA D
FEREZRT, @RZUILRWIGAIZIE ClO, 731X 98.8% TH V. CIIUEL 2.8% & i TKA >
7=(entry 1), &RAZRM UGS, TAI =0 NITEA EEN 2D o T (entry 2)53, D4 )E Tl
Cu<Zn < Ni<Fe DJEIZ ClIO, FAFHRME T3 2 & 3R, CIUEE I L 7= (entries 3-6), SUMEHERD F
B DGE DRFIZEAE T, ClOy ZRAFRITMRALLT & 7220 . CIINEE X 84.6%IZ3ZE LT,

Metal-Induced Decomposition of Perchlorate in Pressurized Hot Water
OHisao HORI, Takehiko SAKAMOTO, Takashi TANABE, Miu KASUYA
Faculty of Science, Kanagawa University, Hiratsuka 259-1293, Japan, E-mail: h-hori@kanagawa-u.ac.jp
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F21FRE(LERRS (2012), &L

Fig. 2 (28K 2 TN L T 6 REf BUG S
W B O Cloy FfFH & CIIER DR
FEARAFME 2 7, iR (23°C) TIX CIo,
DWEITIT & A EPWD LiginoTody,

Table 1
Decomposition of perchlorate (ClO,") in pressurized hot water
(PHW) with and without metal additives

entry Metal Initial CIO, Remaining  Cl yield
80°C CIIFRMFRIT 445%F TR T L, additive ~ concentration ~ ClO, (%) (%)
150 CUL LTI ane< ipo7, — (uM)
BIYEE N =S =7 P
75 CIICR BIRE D EF - THIM 1 none 103 98.8 28
fo) < 0 - N
L. 150CT84.6%IZEL, LI ED 2 Al 103 97 14
NI=] ﬂ‘ ‘\ = , . . Y
SN i@ﬁm@@\& SERIE Zn 102 505 21.9
)/ N

F??;f‘“T5 EMIIoT, &6 g Ni 100 455 43.0

LMK RIS ESED E CIo 6 Fe 104 <0.56" 84.6
Wf iﬂi&f Lf: s # An argon saturated aqueous solution (3.5 mL) of ClO, and

- @Zﬁfﬂv@ﬂzkﬁlj ?"E& metal powder (0.91 mmol) were introduced into the reactor
SHVBER O ClOy D3 fif 77 under argon, and the reactor was heated to 150 °C for 6 h.
= ® Below the detection limit of ion chromatography.

100 100

100 | - 100 Jommmm—- >
_ 4_.\/‘\,__\ s ¥ O-=ee-0 40
S wof B S
I<_3<r Q. I9<r 60 - 60 Q,
(E)n 60 | 4 60 E L;) E
f% wl _40% é ) -40%
1S < I £
4 4

20 | ST g P 20 12

(a0
0 Qooooeee Lot L 0 0 * * 0
100 150 200 250 300 350 0 50 100 150 200 250 300
Temperature (°C) Temperature (°C)
Fig. 1. Effect of temperature on the Fig. 2. Effect of temperature on the decomposition of

decomposition of CIO4 in PHW in the absence
of metal at a constant reaction time of 6 h. An
argon saturated aqueous solution of ClIO4 (103
pnM) was introduced in a sealed reactor, then the
reactor temperature was raised between 150 and
300 °C.

ClO4 in PHW in the presence of iron at a constant
reaction time of 6 h. An argon saturated aqueous
solution of CIO4 (104 uM) and iron powder (0.91
mmol) were introduced in the sealed reactor under
argon atmosphere, then the reactor temperature was
raised between 80 and 250 °C.

DBRBEKITFHEE D CI(472 pM)$ £ T8 SO,* (130 uM) % & 7+, CIO, HIMIIEEIE 522 uM T -7z
ﬁ%%ﬁbe1@Cf1&ﬁ%ﬁmé&t AITIE ClO, 213 0.031 uM ETIR F L, AIEDAH
;JJ ﬁ#méim‘_o
<HffE>  BREKE TERETED . E5I2EE AW RISEEBIO ST 21T > THEW =2 —3 — 7 )|
SR O K. Kannan 138 X0 Q. Wu 1 L IZEH L £,

(2% 3]

1) #1%1% Q. Wu, J.F. Oldi, K. Kannan, Environ. Toxicol. Chem., 30, 2449-2455 (2011).
2) H. Hori, T. Sakamoto, T. Tanabe, M. Kasuya, Q. Wu, K. Kannan, Chemosphere, submitted (2012).
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2012 6L F RS (2012), BOR
BIEIVITRTUOERLMAXTY ZBRBAA Y
ZAW-XKbDEH I YRILEVDORIBAAS
2
(HE)IIKEB ', ELH?) OFGE HE'- o4
E BEE'-giE #£1C-'-1EFHF R=ZE A
=2} 1,2

Visible-light induced decomposition of fluorinated chemicals
with tungsten oxide and peroxodisulfate (Kanagawa Univ.,
AIST) ISHIGURO, Atsushi; NAKAJIMA, Kohei; MAEDA,
Norihito; SANO, Taizo; HORI, Hisao

[F] e, TERREEERIELTCHOWLNRTE AT v FELE
Wy (B 2T~ 7 VA a1 VAR FEHA : CoFaniCOOH) D ER B 522873 ik
S, IR o LI N EA TVD, ZIBIE OH 7L
EDSMEPMEN =8, Wb DR ERRLIE TIZIFEA E iR TE
WS, Bz 13T R YRR A ATV R G
ZET FECO F TR i CTEAILEHRE LT, L LR
IUS% AR RS T RSB TP I FAE L2 2T, 7V A uT o~ —
AREAFN A VIR R ¥E (CoF 201 CF=CHCOOH) & i3 T 1272 » CBi B
TRESNTWAEK T v FILEW T, ~L 7 A a VR B LY
ARG, Sl Fx 13FD—FEThD C3F,CF=CHCOOH (1)
(ZDOWT, BBt s o 7 AT il O CRIDE RS TS %
ZEERBT, FORER . BT/ ETHD S,05° HILFEEHL
TR fECEAZEE RHHLT=OTHET 5,

[ 525x]

FOSIET 7 v BHEO U 7 7 % —12 W03 & S,05° (U w7 L) 33
TN C3F;,CF=CHCOOHQ) D /KIEH & AfL, Wz s L<IxT7ra
SR T CRRYERE (5400 nm) 52 & TiTo7-, KT Dk
FOEIIA A7 a~ N T 7 0 —B I OEEERH HPLC T,
KHFDOZIIIH A7~ 7T 7 4 —B LN GCMS TERL 7=,
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0124 b EFHwS (2012), K
el D 7= 8 S,07 D183 0 1T H0, 2 FIV T2 EERRS S,05 DHLATR
CLTCT o LB ERWEEER LT,

140

[ 0% 22 e T

Fig. 1 IKMEFRMLATT 2. e . s
WO, 55 L TUNK,S,05 (48 mM)  § of O F
FRGESaoREO LR & S e .
SRR A E 2R T, KR =

=S

0 20 0 40 s 60 70 8
S Edizkbo 1 O Irradiation time / h

13— R R SRR Fig. 1. Photocatalytic decomposition of 1
CH L (K = 519 X 107 by use of WO; and K,S,0g under O,.

120

), kI Fas, SHIE ol =
CO, M Ui, Aipicit & owf * | o Creoor
CsF7COOH, CoFsCOOH, 35 & “F N
Fosof viant 0] —o
(Fig.2). —HWOs0oHM [ . & . & . . -
DEEET, EEALAL 0 0 e moa e e
S e \IE B I 3ELT L2 2 Fig. 2. Formation of CsF,COOH,
272, £ T2(NH,),S,0s % H C,FsCOOH and sulfate during photo-
W=EE1203 1 ORI catalytic decomposition of 1.

EFL7 (k=3.49%x10°h1),

X5 WO BE K808 27 /LI FK THW-HEE121T 1
ORISMETHIM L7 (k = 928X10° hY), 2Dk HedfFEh R L
S,08 DHLHETR DM DHICE W TIE, 1 30 LA NEAIE Y
SO DAERREITHIN L., S,0° 72 1 EIXBIDOKISITfibig = &
BoREd 5, £7- WOz & H,0, (10 mM & 5 ME 88 mM) % A
AT LIREEAEGE Lo Te, LEDZ 5 WO;,
K,S,05 B LT /L I U FEHK DA HEDN 1 OSRICHK bR
HKITHHZ ENGhoT-,

H. Hori et al, [1] Environ. Sci. Technol., 2004, 38, 6118; [2] Chemosphere, 2011, 82,
1129; [3] Environ. Sci. Technol., 2005, 39, 2383; [4] Water Res, 2007, 41, 2962.
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2012 FEE bRt s  HUR
PVA JALLFDS I LF7EFLUDS

2P021 trans—AFIARAIADIRILF—BE)
(WZ=)IKE) OME #HA - FH 8

Energy transfer from diphenylacetylene to trans-stilbene in
PVA film (Kanagawa Uni.) KASHIWABARA, Yuta; HIRATA,
Yoshinori

[l 7 == L7 2F L (DPA)DEE, K, &R EERO®E T
trans-AF /LTSN L - THIEIND, BEEFE T 5 DPA D S, IR RE
D TS O SeREE~T R — 3B E#) T 5728 DPA O 6 TS I
ERBEWINEE G5, ZO T )L —KEH)X PVA 7 /L.AH D DPA,
TS 1T HAHNDDTEN, 3BT /L LRI O i B A< A2 e
TR F—BEEENERAZEND) -T2, ZORIKELTT 4V
LD ER N R WIS DPA, TS 237 /L AN TG xR 95
DIZXF L, NG EIT T AV LN T DHENHZEREZBEND,
T 2 13 2 RPIRE ] 43 FR A WA E A W C Rl IRz L 73R
AV IN(FLIRFR 10 47) o< DR LT RUBFY 4L N6 FRFH) R D
DPA-TS = /L — B EEE D TS IR ERIFIEEZ T,

[ 28R ) (1)FEHAEE : PVA 7 ¢V AT PVA KRR 2 S0 72 05 20 1
NSRS A2 S TERIL 72, JEXIE 2~3 mm E7po7=, 4312 KT
FIEL7- PVA 7 ¢ /L.A% DPA, TS/m# /) —)V JKIEGIRIRIZ 3 HiZiT
et 77 UVIRORFFFICITIS HE PAR 2PN (R 60~70 %) £721XR
TAY —ORE TRZIEL T, FLRIFFRITZE1U 6 h & 10 min 725
7o THER®D DPAIZIZ TS R 2.8 & FNTVWDHD T, TAITHT AL
H¥ERLZ 2 [AlfT o= b D& H LT,

(2)IBTEIHNE :-70 CIZI155 DPA, TS/IPVA 74 /L LD 2R FEH]
I TR PE WL IR AR VB IE LT, e, E=F—HIREL T
Nd:YAG L —H% — ()L Alig 20~30 ps)Zf# L., b i 1% 266 nm &
L7 BB 7 4V DFIRIR E B DR AE LT ARIZ L CT-T0°CE TS
HIUT=, 74V LFEHDOEL LN DPA, TS O fRZRHS T80 3k 74
IV BEENN LIRS REIE LT,
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[#55) s 6 h T 7~

(a) Delay Time
DPA/PVA 7 ¢ /L O T T A 10 ps
~NTMVE Figl o3, @IZTS | Ja e 30 ps

IR G Lo T2k (b TS

0.5

----70 ps

nm £ IZ8iND, FEHa)Z b~
(b)TlX DPA @ S, WUV DI FIC
£ TS @ Sy IR DOEE I T~
NERZHE9TR), = )LF¥—
FBENEEEDSEINLT2Z N5,
#Hkk@). () DPA @ S, FHflx 0.0
TNENELZL 70 ps &£ 20 ps & I l |

7257~ DPA @ S, JREEDIIE 500 550 600

. . i _ WAVELENGTH/nm
BEED TS e AR Fig.2 12 Fig.1 Transient absorption spectra

T, TS ML 7 4L AN D of DPA in PVAfilms dried in 6 h.
DPA. TS 23 b 72> TWA SR The concentrations of TS are
ELCRIT, 6 h # kot ey 0 M (@) and 0.33 M ®).
IX[TS]<0.22 M D#ipH CTHILH
FEIXEMANCZ L LTz, Z %
T X —B 8O W EEH %
RoBHE 3x10° Mist Lot
DfE1E-196 CIZ 331 B3 &
DPA @ T /L X — & @) 3 &
5x10™ M s [1]IZ H R 6x107° fiz &

75:712@/] S }’)E_f: Ti /’%E‘F \0'33 M. Fig.2 The plot [oj;'stgeﬂ:‘fty rate of S2
FRRFI 10 min OFUEITIE 6 h of ppA in PVA films dried in 6 h
HLIROFAFIE L~ DPA ® S2 774 (@) and 10 min (O) as a function
DR 2 fFE70, =X —FH) of the concentration of TS.
RS ELSIR DT LSRR TE T,

[1] Tashiro, R. “”(M.D. Thesis, Kanagawa University, 1991), 15

BN 033 M OREITHD, B

DPA @ S, REEDWILIE 500 nm Z .0

150, TS @ Sy REED I 590 %0 S . . |
/9]

N ®
—

W
|

DECAY RATE/10
XN
O

[a—
|

| | |
0.1 02 03

o
S

0.4
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REGANNVOTA—ERATHINFEELGTF
3B18 < TT7U—LEBBRIIFELUOERE-EREE
noOPELFEL
(FARNKE ' - TREHRKYERIRL )
OMAIER - IBREA - HFkL - BiDEF -
FEREAF ' - BREd

Design and synthesis of optically active dioxetanes bearing
an oxyaryl group with high helicity and their circular
polarized chemiluminescence (Kanagawa Univ.," NAIST?)
MATSUMOTO, Masakatsu’; KAWASHIMA, Hidehisa';
TAKATSUKA, Hikaru'; WATANABE, Nobuko'; 1JUIN,
Hisako’; FUJIKI, Michiya?

[F£] Jtes#iEME7: CTID (CT-induced decomposition)< 42t 42 7s
S PR IEDI T S DD EINNTHONTIL ., SEXE22 M S D BLE A
FF-N5L 0048 FTEIHALIL TR, RIFFETIE, X7 —
NFF IO MMREIEFRICOBRZ BHEL, RERAVT 11—
AT OMR G FEER CEBIN-UAF X DR G ARz DOWNT
BRtL 7= CZ oI5,
[ER-EZ8R] HREEEEOBROT-ODAFT T — L EEFoY
z“ﬂ'rﬂz&/ ST ORREFELTE, WA LR DG F R BRIV T
— DS RERIE N E LRI AL NATE L E 2 ~ U b
fg%‘/‘%ﬁekt"‘/,ﬁ@ 2 FHMNOIREILT,
ANV EBUVBBYIXEZ > UEM ortho-HERR 5 EBR TlIERi
DN E EHIZE RN RO KT 705720 eERr¥ ALl
AL D2 oI AR ElZodd" I E T A LI LT, £,
ERa%s 72 UL U BB AR X 4 FE 1-iv, 1-ov, 1-0h, 1-ih (Z
DN, B ERBIOSOEE M CORIE S ZTR, F 05 R4 K
ERafs R T 2 UL B AR Z L 2-iv BX O 2-0v LR
BAL7=(Fig. 1), ZDHER., ~F V-~V 72 E~DREBRIZIZov i —X
DHFPELTWDHERwRLIZ, 2B, 2NbV AT D
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TBAF/acetonitrile &IZBITHFIERNRITO = 1.4~5.2 x 107 Th-
77,

Figure 1.

<HEBIIXECELUVBHIIXIEX > ZDV U —XOEEIIF]
RiEe e XU BE#EER S JHROBIL D » 7Y 7 Z2FH L —2
5 ~TEBRADIEBENAREL /2D ThHAH, P2, BA T T
F— VB BRSO AT Y I, 3 A LT, B
FEIZEY Fig. 2 1IR3 V94X X 2 G, UAFEX 3D
(Sa)- &I ELE Y B [a]p™ = 573°, 5122V T [a]p™ = £1170°Th
- 7z, TBAF/acetonitrile 52 TO XK1, 3.4.5 DNEIZ Amayx = 593,
587. 615nm. ®“-=4.9x10%, 3.4x10° 21x10°Th-o7,

) ) 5 008
Vale) o o
: SV IS
SR sers i s e rs
HO ——t 0&( ok
4 5
Figure 2.

HFTEME T A% & 2 (Sa)-5 I L TV(Ra)-5 7> 51X TBAF/acetonitrile
R TOZIZIB W THRED B S v7z,
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4-(ROJT7I—I-2-14)L)-3-E FAFX T
3P042 zz=/LEZHEITEHIRARUESAHFTEE2OD R

TIILSREVR

(fARINKE) OWKX BE - /)BEY Fi-

'R #X-Ed EF-F&ERE AF-IK

IF f%
Topochemiluminescence of bicyclic dioxetanes bearing
4-(benzoazol-2-yl)-3-hydroxyphenyl group (Kanagawa Univ.,
Dept. of Chemistry) MATSUMOTO, Kairi; ODAGIRI, Yousuke;
SUGAWARA, Kenta; WATANABE, Nobuko; 1JUIN, K. Hisako;
MATSUMOTO, Masakatsu

[F] 4-(Rv YV TFT Y —-2-A V)3 ReFT 7 o= LE#HhY
XX 1T v b oMM R TR AR 3 0 iR (BID,
Base-Induced Decomposition)iZ & 0 2= L < FE3 5, Hrbitb
IV A Z 2 1A, MBI LD EIREEZRFEFLI=E 7 b
T ATV 2 WZHNGET DLW EF O FARFFN
(Topochemiluminescence) Z 2 Z S k&M TH L Z &2 AH L TW
5o ZHNETOWNIETIL FARIFIINCTERT D 2 Ofbsh &AM
D7 N AT AORESTIX IR, UV, ®HAT b, B5HT O
RGEENRBRLZEERHB LTS, LML, 1LILEMAF TOESY
fifE2 43 R IZ 33\ C Norrish-type 1 20 fif 23S < BlE ) &b 87
N O T2, TR S NS T o - 72 [1],

Q3 s
N® A N” N
0-0 _Z: 00 0
HO R H/ok/©\§' PR T H/ok/©\§'
(o 0
1

2
ZZ T, L 0BRHNC b= AT IVDOIRTHET 5 B DRR &
HEE LT, 1 DEEFIKTH D 4-(N-AF R A I H T —)1-2-
AN)-3-E Fexi 7=k 3a, 4(N-7 ==XV A IF
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—)L-2-AV)-3-E Radxs 7 ==K 3b, BLO4-(X V4 FH
= -2-4)V)-35-VE RrX T = =)UK 4 OF5EEIZHOWT FR
{bZ 38 % FEERI TR L 72,

[fH8H L&) OAFv X 3 3b, 4 BLOENS DIER 55
R T D T AT )L 5Ba, 5b, 6 133~ TRl s (45 45)160°C LA
EofEmeE LTEONTE, £2C, £3TU4FkEF 23 3b, 4%
130°CIZ T 90-180 Sy MM L7=# "H-NMR IZ T L7 & Z A, 5
~20%RREOT A XL 2T b OORRIICHEYT L7 Fx
AT IR L TND Z ENghotz, -18CTOISRIZEB W T
t 1 OEEICRO NI K O REF Y OARITIR D HILR )
STy TNHDREENSL A XX 38, 3b, 4 DNTRELD FAR
BRI L 5 Db EME 720 5 D Z EBH BN E 725
77

RNT, VA FEH L 3a 3b, 4 D bRILFEIEI(100°C) Z i~ 72
& ZAFENFN LS (solid) = 499, 510-530, 552 nm DI ENEHI S
77 ZHUCK L. BW—IRMR(TBAFI7 & k= b U JIREESR) TOF
[ZBWNTIXZEILEI A (soln) = 483, 492, 560 nm TH Y . HEHTH
5 b A7)V 5a,5b,6 D TBAF/7 & k= U L TOEIED AL
(soln)ix RECFIEA~T bv e —E L, —J, BEEDT hT AT
JV Ba, 5b, 6 DfE M OEIEIZEINZE I A, (solid) = 487, 479, 540 nm
ToH T,

N 0-0 _AZ: N 00
HO HO | ]
0 o

3a: Xx=MeN, Y=H 5a: X=MeN, Y=H
3b: X=PhN, Y=H 5b: X=PhN, Y=H
4 : X=0, Y=OH 6 : X=0, Y=OH

[1] K, P, PR, 8, JHERE, oA 55 41 IR RILF 5w
2 (REAR) 2011 4.
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KEGA) T4 ZEBTHNEFELRZETY

3P044 —LE®RSAXE2UOARALIEFERA
(FHZ)IIKRE !, SRERAKYERIR)NEEA" -
OEFN - BDEF - FERAF - BB * -
IAARIE RS

Circular Polarized Chemiluminescence for the Decomposition of
Optically Active Dioxetanes Bearing an Aryl Group with High
Helicity

(Kanagawa Univ. Dept. of Chemistry’, NAIST?) KAWASHIMA,
Hidehisa'; TAKATSUKA, Hikaru'; WATANABE, Nobuko;
JJUIN, K. Hisako'; FUJIKI, Michiya> MATSUMOTO,
Masakatsu*

[F] e Fexi Tz @R FX 2L 2 ESIND CTID
(Charge-transfer-induced decomposition)! 2 4%t & 1%, HEILULEE
X VEKRTHATXFT RT U —VENE D5 +NEMBENCT)IZ
BRENTOATBY VEBHA L, 250 Btz md T,
ZDEH7 CTID {EWET AR Z L DOWFED —ErEL TH & [ TFE & DI,
FAEMETRE AT T R — VB A X' X DN FRIZ OV TR FTL
TEE, LU DG M2 B T o5 e BV CHR
DS NDFIARHATH- Tz, 2 CTHIREOBLIIZ B L TRE
RNV T 4 BT OB e EEIRILEL TCEATLHZIELL E
AT 2 F IR =V E D F R E B TCREE LI~ BB RS A R
OIERIEMED AR 2 (+)-Sa-1, (-)-Ra-1 AR LT,

(+)-Sa-1 (-)-Ra-1

HEFENCEE A E LT-E 25 CHLCN HTla]”p = +1170°, -1170°LFEH
ICRERMETHHSER, F- chon P4 F & % % DMSO o,
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TBAF TRELL 72 & ZABBDIEZR L, £DIERNZIT 3.8X
10° ThH o7z, AR TIZINLDOTAFEH D CPL(Circular
polarized luminescence) ZEENZ OV TR E1T o7,

[EBR] DA Ft&(+)-Sa-1, (-)-Ra-1 DTIvH—ThHH7r R AT )L
{K(+)-Sa-2, (-)-Ra-2 ([Z DWW THMHSMT CPL HIEE T2l A
(+)-Sa-2 TIFIED, (-)-Ra-2 TIXA D CPL A ML AMESL7=(Fig. 1),
SHIZINOHDVFFEBZ L DILFFEIEIZDONT CPL I EZ T2
A, 8572358 CPL v 7 V28I 7= (Fig. 2),

©
0P
TBAF 0)
A g gk - Qo
DOR

(+)-Sa-1, (-)-Ra-1 (+)-Sa-2, (-)-Ra-2

15

N
o
)

10

=
o3
30 ~
25
vl
£
20 - (+)-Sa-2 g
0
5 10 A
<
= , 5
2 0 N;H VMo Mye ;0 100 200 300 400
2
=
-10 -
.0
=
-20 - =
(-)-Ra-2 25
:le
-30 2
-10
40 . . .
390 440 490 540
Wavelength / nm -15
Fig. 1. CPL spectra of authentic emmiters in CH3CN Fig. 2 Time course of CPL for chemiluminescence

in TBAF/DMSO at 25 °C
[1] Matsumoto, M.; Watanabe, N. Bull. Chem. Soc. Jpn. Accounts, 2005,
78, 1899-1920
[2] Matsumoto, M.; Watanabe, N.; Hoshiya, N.; ljuin, H. K. Chemical
Record, 2008, 8, 213-228.
[3] JIIKEs, i, DHERe, 1A, A AR LFE5 92 BEF4E2(2012)
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FAYUTFYU—LBBRSAXEIVDERE
3P045 #oniezsst
(MENAXE)OEE * - EWL EF
RERR AF - A EB

Synthesis and Chemiluminescence of Oligoaryl-substituted
Dioxetanes (Kanagawa Univ. Dept. of Chemistry)
TAKATSUKA, Hikaru; WATANABE, Nobuko; I[JUIN, K.
Hisako; MATSUMOTO, Masakatsu

[F] e Fedo T oo v\l A lcfFESLD CTID
(Charge -transfer-induced decomposition)! 2 A& & 13, I
CEVERT ALY RT U —LINE D5 %Vﬂ%ﬁ%’r%ﬁ(CT)

*%éhf/ﬁ%t&/ﬁ#%wb B LE bR oy - & AR AR
MIEEEIREEA~ & R D BRICRh =R 0 By Vb3t 2w, @io
72 CTID iEtEYA XX L LT, x4V Tp-T7 ==L UE
oo At X 2-5 AR L., FDOFRKEMEIZHOWTEEIZHRE LT
WA (Table DB, A4V Zp-7 = = L 3l 2 To R 5 7 BB
HGMERREOEE AR 2=y N TH U, CﬂDﬂ?ﬁ%ﬁ&yr
HANT DI ETHRERBEGOMEICENDL Z LRSS,
M$%%@$@aﬁyﬁ%?&yl4fiﬂﬁ@ﬁf%otﬂﬁ
F¥tvH 5 TEOMERPK VI3 I Lz, ZOF /7=
=VEBR 5 OFRINEOMK FIE, —EHIELFRE R ORI
B LU CRIEL D7 P AT VRO BN EFIROE TR
KThHoT-, 727 ==L L BHOME TSR M 2 R | 2
7B EVWHMENRAELT, 22 CTET, ¥—7 == )VEK TH
M D UE & T 72w MR I D E R DB AT DWW TR 21T
STz, WIMEOWE L L CIERN Y = =V HA~D T L LD E
A, LTttt EZEL LTI 7 2= L Ui 4 C1 TZEE L7
MG LR 7N V= VEOBEATRF L, Sl 7x27 =
ZIVIEBR 5 D7 x = L UMV E G LT E 7 VA L = LR
AbBHIL, 25DV kX OB FIEIT OV TS L 7=,
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Ja: Ar= Q (CH,)¢CH;

Ar

[F26R] 3-A ¥ T o=V E R 7700 4LIZEAL
7= Br & 53X BOH), XA FHL, 8K - EiH I Xy 7Y
YT EAITOZETHADT ) —)VEZHE AR, HAF L, —H
HEFERILT 52 L TEHRO YA X X > % A L7=(Scheme 1),

Scheme 1

X Ar Ar:
—_—> 102 0-0
RO — —_~, HO — HO
@) O. O.

X =Bror B(OH),, R=Me or H

Table 1. Chemiluminescence properties of
dioxetanes in TBAF/CH;CN at 25 C

TN .
AR Lic A ﬂEjZ 7 i/; Dioxetanes | AS: /nm  @CL
& CHCN ' 25C Tl R 1:R=H 471  1.1x107!
RIFE LIl s ) 2:n=0 | 482 18x10"
7~ (Table 1), {L2#%e%h MO o 1
o113, 301k3i1C i i E:; 233} iiiiﬁl
XL T2 L L e mo Tz R=01Q n 5:n=3 605  8.8x107
N, balx5izxtLTH 3a 499  1.8x107
fEREEm E L7z, 3b 500 1.7x10°!
5a 572 4.4x102

A solution of dioxetane in p-xylene (1.0 x 104 M, 0.1 mL) was added to a solution of
TBAF in CH;CN (1.0 x 102 M, 2.9 mL) at 25 °C.

[1] Matsumoto, M.; Watanabe, N. Bull. Chem. Soc. Jpn. Accounts, 2005,
78, 1899-1920

[2] Matsumoto, M.; Watanabe, N.; Hoshiya, N.; ljuin, H. K. Chemical
Record, 2008, 8, 213-228

[3] ¥&10, &, MRS, A, JefbZFaime 2011 (& i)
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AA-FXO T ZIIERDA XTI DR
3P047 HMtEISVEA—DERLEODBDODARY ML

MR EDBRE

(SR EDIEF - MNEHT S - HRisisE, -

O&IFN - FEREAF - INKIEH

Revisit to study of marked discrepancy in spectra between
the chemiluminescence for base-induced decomposition of
3-oxyphenyl-substituted dioxetanes and the fluorescence of
relevant emitters in a NaOH/H,O system (Kanagawa Univ.)
WATANABE, Nobuko; OGURI, Azusa; HORIKOSHI, Miho;
TAKATSUKA, Hikaru; 1JUIN, Hisako; MATSUMOTO,
Masakatsu

[F] e R 7 U — BRI A2 IMIRED 5 VI
7 M A KD RE AT TV — @l A& %
ARk L. 206 O+ N EM BB §E I o f% (CTID;
Charge-transfer-induced decomposition) Z it = Lz L < %7 5,
Z D XKD IR IERIT ARG & o B 5 R R AR AL T s
DR OMENOER SN TE 2, TOMBFMEED 1 B X
4 & % (Scheme 1),

CT

U YN W B %B Reg

2 N 3

YO

s W
o vO Oi o&
5 6

4
Scheme 1.

CZAT, OFF X U 1BLV4DORESRICEIT H881X.
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KFRIZBUT DFEARNR OB, LRI AT b & FEFE (=
Qy&~>3%5®i6@aﬁ%m&%wk@%LwT%T%©
BB DATE ORMBEOMALZNEIC L TERELHEHTHH D,
ZDOIHRIUNZH ST, EmMERE CTID &M A2 OB O fE
T, DIOIVUIERIZ B ORI BEEA R 52 A&l A, Zhadb e
(ZUFFXBE 4 EFINIL T, B AT VO TRBEB GO
WTCEEMIZ AR 22812 LTz,

[#E L ELR] U XX 413 TBAF/acetonitrile & Tldhna -~ =
466 nm DOFRWFEIEEIRL, ZDFENEART MV IEIZIvF—6 OHt
ARV E—FLT-, —J7. NaOH/H,O RIZEB W TITHRD THHRH
BB Amac™ = 466 M DIFENATTHOD | Fe AR DVEIRI I A -
= 413 nm DIHDEFEARTNVERLTC, Ll B R AT /L)
HFHELL T2 6 XTI 1T A~ = 466 nm (ZFHUVVE I (FI-A) &
Amac~ = 413 nm DFRVVELE(FI-B) A R LT-: d8EH FI-A: FI-B=1:
150, # SE(FI-A)TZ BRI T C& 72720 —J7, s G (FI-B) 3R RF
AOIZHERL 4 BRI IZIZIE — EEICE LT, £ 6 ORI ART R L
DRI AT D LS T o7, TRELE B ST Al =
327 nm DWILH (Ab-A)REEFANIRET5 77, Ama> = 314 nm
D772 I 4 (Ab-B) 3B AL, AR I ZW I (Ab-B) D Fr b7 o
710 Z DI AT ML OFRIEZAIT IV TIEA® = 320 nm BL T 271

m (ZEEW I R3O BT,

L.:.EO)J: Iy IfERIX A FEZ 1 L Tnui‘ v A —3 THE
DO LEDZ EBRO X S eiEimiciE L=, 3 bb,
OEHTI v X =36 DENITMDTIHNVE DD, ZD AT
RVITFEIEART hv b —Ed 5,

@hmax"" = 416 Nm DOIRWVEDLITHE L= 2 v & — 3R 6 DOHL ALK
IR R Sk B,

®OH S /© 06
o) }(
0 0
30r6
| |
TR 6D T HHV VL FRUNVE G

(Amax = 466 nm) (Amax = 416 nm)
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FA43[E H AKBRIEFESHES(2013), KBk

TVRRAT U BIAD RS K AR

PRZZNREE ' EERRATE * O YR

AT e, BPEEERR Y, AREEAGL Y, SRRk

Decomposition of Fluorinated lonic Liquids Using Subcritical Water, by Hisao HORI (Faculty of Science, Kanagawa
Univ.; AIST), Yoshinari NODA, Akihiro TAKAHASHI, Takehiko SAKAMOTO (Faculty of Science, Kanagawa Univ.)

1. IIC®IT

T IBRATAGIRE, AT LA DI DT
HOILBLFIRAHE CIRIKOWE (A4 RIR) DHB T
NWEOKFBIRFNETT7YyRFEFICEBRINTZLOTHD,
ZNHITERM B L OYLFEMNC L E TH DT Tl JEWVE
P, BWAF L EBEEEORMEZ AL TWD, 207D
D A AR MR A R 4y - TR B S O &l R L
—FNAADREEM EL TEASN S 2H DA, 1 47257 7
RLFRIFENTFIELZR Y, SR COBEHNI W RETHH7N, I
BT RNAF =SB EHIET TR, AT D7 AbKES
ANRBEAIF M 2B S DR H D, OO FEITEY 212
7o ofb A4y (F) ETHRcEE, BFEOD
LT BAVERC T oAb IV WM TE 7 ofb st
BT 7 ACKFEBED FE 2D T7 v FEIROMEERFHICH H
BRCED, AW TIEINOE TG FK, SHITITBIE K T
THIREE DL AR I T, FDHE R, Fe <2 FeO & Ll
THWAZET FETRIRICHMRTEHIEZHEMILE
DOTHET D,

2, EBTE

AFIEAE L TIL(CRSO,),N (VF 7 ot 1) BE
(C4FsSO)N (U KM, 2) WV, 2B A A kR L
EITAl (Fe HD T FeO) | I UMK (10 ml) Zifif S i 2
BIZAN., Ar REKH CEE %, 248~375°CIZINEL 7=, —
ERRRGE T, RIBETREBL, KPFBLXOTAMESIHL
7o HEHE D730 38 AN E M Z 72V UGS, O, ZER{LAIE LT
FAWT S B T -T2,

3. BRBIOELRE

Table 112 345°CC 6 BRI SUGSHTZHAD 1 OFEARBE
VAR LT FOIER (F OB EERIGHTO 1 o7y HER
FOFNHCCTRRUIAE) 27797, 11 Ar FRBHACT, M7 il
EERKHFCIIO TEE T, FOHIFEAE LR Lo 7z
(entry 1), O, FZFAKDEHAD 1 D 95.4%03% 7L CHY (entry
2) AL BIIIZ A RN NZED 03D, — 7 Fe HDHWE
FeO # AW IBA TS MEES L (entry 3 BLU4), &
DRI Fe AWV BEICHICHEE Thovz, RS
X2 OFE LIS,

Fig. 112 Fe ZIRML T 345 CTRILSHTLED 1 BLD
R DO BORERIRFEEZ R, KFPD 1 OFFEEIT
ORI E U > T LTz (k= 0.77 h Y, [AIRELS F-
DAEREL ., 18 BRI D F I ERIL 72.2%I2 L=, £7=. A
TIL COy & CHF; DR &7, CHF; OFFFERIE 1 R Tk
KERD, DIERUD LD T CHR IS R L Aa o TNvg,
ZDORIEDIRSERAFHEC OV THH~-E A, 250°CLL L THE
. 375 COMBEGRAIRREIZBWT F DA EITR KSR
-7=(Fig. 2),

I CTIEZ O UGS DOBEREIZ DD THER LD,

Table 1. Decomposition of the ionic liquid 1 in
subcritical water under various conditions.*

Entry Gas Reducing Remaining F
agent substrate yield
(%) (%)
1 Ar none 98.8 0.37
2 0, none 95.4 111
3 Ar Fe 1.35 69.2
4 Ar FeO 36.8 48.2

* The aqueous solution of 1 (1.62 mM, 10 ml)
was heated at 345°C for 6 h with or without a
reducing agent (9.60 mmol) under argon or
oxygen atmosphere.

80

70 ’____,_,__.,__.—-—O
60 F

g

S 50

€ 40

>

o

§: 30

(6{0)
2 CHF 2
3 N
10 N .
——— o

0 1 bt d. LLIT T -‘

10 15 20
Reaction time/ h

Fig. 1. Time dependence of the decomposition of
1. The aqueous solution of 1 (1.62 mM) with
iron (9.60 mmol) was heated at 345°C under
argon atmosphere.

80
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60 -

50 -

40
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20
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ol — & 78
150 200 250 300 350 400
Temperature /°C

Fig. 2. Temperature dependence of the
decomposition of 1. Reaction time: 6 h.

S35 STk
Hori et al., Environ. Sci. Technol. 2006, 40, 1049-1054 ; Catal
Today 2012, 196, 132-136.
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BERLZESE 80 KE, KL K% (2013.3.29-31)

B&R &R RS WHEEEREE D5

()R T) OE:HE S, Govindachetty Saravanan,

IR L, AR

Synthesis of Finely Dispersed Pt-based Intermetallic Nanoparticles on Photocatalyst
Takashi Tsuda, Govindachetty Saravanan, Genki Kobayashi, Futoshi Matsumoto, (Kanagawa Univ)

1. B AR EIR RO KRBEAMBIGE, 7 ) — =R F—
TNRAANOFHE LTRELHI[HEINTND, L, Sflliissr
B L TRESNDMRIET #7200 Tld, AFEAKENICZLL,
Efli7eBe s W TmBfiEEZ VW2l LTH, TRAXF—T A A
& L ToOERKIC iﬁofwﬁm@ﬁﬁhf%é —J)7. Fx O

FET N —T7 Tk, ERE SRR Téﬁﬂil@é@ﬁm’a’:ﬁo
THY ., RS Y EmRARLE - Lfaééilﬁléﬁﬁﬁiﬁ
T LERELTND I, iﬁéﬁaﬁ{t/\%ﬁﬁoﬁﬁiéﬁﬁaﬁ@%%EJJE’J
BeSNIARBETE DR L2 S 726 L, 2 ORI it oo B iz ¢
WHTEDLZENEZOND, AT, @BMLE Y2 it
OBt & U THWTGA OKFEARRESC RGNS 2 BRI
T RS D BRI OW TR Z1T) Z 2 B35,

2. 5k &RMEEBhERESY
AT D PPOITIO 1, HIFE
WM& T & 5 HPClg - 6H,0 &

Pb(CH3;CO0), # Ar ZPH% T Tig ot
#ITd H NaBH4 % FV T TiOs &
S St B U TR A am Dy
RVEHT D Z L THETZ, PLTITIO,
X % ¥ & |\ P(COD)Cl, &
TiCly(THF), % i# Ju #l T & %
Na-Naphthalide z H T EFE & [AlBR
REEZRIT oo, ARk L72slEHZ
XRD\ TEM. XPS, ICP & HW\T¥)

PRI 21T > 7o, F T2 AR L 72 il

BEERORE O B 3R 2 SR 48 w0 e

Fig.1 Ak L7245k X #RIaIFTIXI :

SRR (UV-2600, EELEUERT) THIE L. T’Fﬁj‘nﬁiﬁ PE 2 FR T,
3. BMERBLUEER . Ry
Fig. LIZARL L 724530kt
D X BB 2R3, |
EREULE & Tio, D |
E—7PNRELTND |
N, FimEOe—7
FEH SR oTe 2
LD, BT B
bE W1t il BEAA HE 205
ERTETWVWBH I EMN

P C&E 7o, E7C Fig.2
IR EN TV D &k
D TEM %6, K488
L&A TiO, £ A
HEESATWBZ En
R T &7z, Fig.3 124%
B UV-vis HEB S
AR MVERT, &

“\;& “’ Interfgoe k- 3

Fig.2 &k L7=&EHZ BT 5 TEM 1%

Pt,Ti/TiO,
/ PtPb/TiO,

PUTIO, —
Tio,——

¢ L 7R A
ggi;j;jéigg%iﬁu Fig.3 &k L= EHI IS 1T 2 UV-vis LS
AT RV
-G S FE AN AN L 7= ’

Z L, e REEE DR B O RTEDEIGEVED TRIR S vz,
SEE [1] H. Abe, et al., J. Am. Chem. Soc., 2008, 130, 5452, [2] F.
Matsumoto, et al., J. Electrochem. Soc., 2008, 155(2), B148. [3] M. C.
Orilall, et al., J. Am. Chem. Soc., 2009, 131(26), 9389.



REENHEE 127 BF#EERS, BATEKRS (2013.3.18-19)

BRILERIE & AWie~ A 7 v B BB kDB
(CHZIRT, *HZIRTAY) OFRM  HE, PR, gl — 2 IR ZE !, AR X!

F—7—F [Wo &, BERILFG, ANBEE ~1 /7 rnv—]
1. 8
1990 FERIZBNT~A 7~ v — U BFFERTEIIC e - TU
Ko KRx RBFIEDES, ARG YA X DER & TRk E HME
LBNDHE IR TETWD, L, HEJESCHRITHED &
I H B BTEICE) X [E1 2 B SIBEMAOMIZEIT A 720, ZHiT
< — ARICBENCE T D = RV — ORFRA T E 220,
BERIOZOOT oo a X nEishThniED
BIRERH Y | ZHNEMRT 27O 3N SR oz 2 K 1Au-Pt <1 7 o #EREX
NHEEVIAE TR0 E WS BE-EEZ MR LR T
X722 S0, RIS V— 7 TIXEBERILFERIEE AV UEZE =RV — 5 BT 5 Z L IC L W iE
DWNEAIEY | Z DI K > TERPBENT 5 B BEAOERZ B E Lz, AR CIER L
T2 R OWEF X 2K 11287, B 1 OFEERITHEFEEONEEC Pt, SMBEZ Auda—T 4 7 &
NTEY, WEETITRELAKEDOBLIIGT & - TERFE N ANERK L, HEEBEIERO N LR
aRa L BEORNPEHTHFEEEZFHATL 2 EIck Y, i FECHY BEIARNMERTE D L
Ex . BEIEEEEZ KE < T D5 OWTHRFEITo 72,
2. EBRFE
~A 7 O BERITEOIIRRICAS L EDD > E & L, D%, SRERZ MSEAIR CIEIRMIC ISR
D LT X o T, WEER AG, FMEEAE T2 & RO MR OREEIR & (ERL U 7=, - I
PTP-6(H4® - X)) & =2 I —/L K 24(& > X iR) & HV . EEIREMIZ L - TERRIZ 2 >DO8R
ZEATHEE L7, BENEREORHmIZ 3\ Tk H0, 3wt%, FrmiEEA TritonX-100 0.1wt%Ai BRI
& AWz, ERIIER L Tiro 7,
3. WERBIUVER
VERL U 724482 F O CRlER (b Kk 38, 7 i 16 14 A1 8 % foe ot
L L 7RI RN CTRREN R AT > 7o iR 2B 2 1R
B H IR LK SR AS A o TV WAIR, il kKSR 2N
ZTVRIR, F KL OB b AKSE & FmiE Al 2 0 2 72 Ve
B ABEMED 1 BB L2 /R L T\ D, KHFT
HKEDOFENFIZ L > TEOMERBEI L TV 528, B
(BB DA > TR B TIEEA &2 BB EREEA K& <
o TNDZ Enbnd, £, FEiEtERZ Mz 7% T
X, BREOWENBEMRONEEIZHE L 72572, EF
FICHENEH SN LD TBEIENPKRE S ol L BEE LT,

X 2 Au-Pt <A 7 nigiEkz A&
BEALT O 1 EOBBRC X 5k
B(1 DOBFDKRKE X Imm)

OYuji Morita, Tomohiro Kouno, Yuichi Sato , Genki Kobayashi, Futoshi Matsumoto
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AAGHEFRHOIFES &R

D3002
NUH ) =T T AL —DIRENMR

TFELLOS HEOLML
(FR)IR) OARE L, KB 7

[#5] 7T a— LFOHEZEf > TWA 72, KERBICL Y KIMEX 27 T A X —%F
T 5, IRV as CRIET S &, 3400 em 30T | Z OHfHAE R B D R C & 2 e L W I 2 #81
D2 ENTED, ZOWENRIIIKRBR-EEIZ LT TELE R LY A ADT T AL —
DN OBIFET HI2OBHIEIND EEZ LN TWD, T —)LOREZED T LK
FREEMFEVRENWT TALZ—=RNENLTWVWE/NIWNWT T AX—=NHkD, IRIZIZ1H-NM
ROMNTE ZATWOOHIE R DG B DZEAL & FHEALFORE R 6 ik - Mt 217 o7,

[EBR]  BEHI1I-_0 % ) = e2-~_0 % ) — & LIRE IH-NMROBIEZEIT 72, 1
RCIZIRIA, BEAIREEZIE L-, MRIAIREE CIZIU LIRFB AL L, ¥/ — L
WALIR B HATEOEIS TRA LB 2 ER LIE 21T - 72, BRIRECIHKIE~ Y v 7
ZEEEEE O CHIEEIT o 72, BZEORIBICZMLIRED R 2 )= T VT N A%
EEOREE TIRE LR 2 ERL L 72, ZOIREREIZ10 KICHhEI S =wamicg L, &
B gEE S EREEITo T2, D%, WERMRE ©— 27 TV 7 FpeakFitZ HVTHEfT %
1To72s IH=NMROWHE TITIAEBIIZ Y 7 mafHh o-DI2&MH L, XX /) —/L L EEHEY
HIMS AL EOEIA TIRA LB 2 HE LT,

[FER]  WIRIRAED F X% 7 — )LD IRBIE OGS, 3100~3500 cm ' [ZHE/AVE— 27 23 B
BT, AR D AT O43638cm— LTV E— 27 28 B 541, 3100~3500 cm 'ClI B — 7
DIGINEAL L2ARIT DIV T WA EEIZ B2 72, PeakFit TOMEMNT#EH. 3638 cm D ' — 2 Tl
2%, 3100~3500 cm '"TIFSALL EOE—7 REZ > TWDLHENR -T2, S HITRELZED
7% 23638 cm B — 27 21T 5% 0 3100~3500 cm 'O B — 7 1ZEIE LT, BEARRE Tl ia e
FEDEVMREE T 3690 em HZHIVE— 27 BN B4, 3100~3500 cm IZ3ARIZ /T ML T D kR
R — 2 R ST, PeakFit CTOMENTHREHE3690 cm ' B — 27 Tl32A, 3100~3500 cm ' T
TR EO Y — 7 387> TWBHENS - T, 2827 em ' OC-HiFfEIREIE 2 5 D4 EEL
T — 7 LHXMMEL L 7= 7T T EERL ZORERNOLHNE—I NEE ) v =K A
~—.3100~3500 cm ILEHEEMNET b T~ —LIBEOLHIRE 20 T A2 —LEZ 2T\
%o Gtk RHEALZE CHEEMANT 21TV OFE R & ik U TlEOIREZMRFT L T\ 5, 1H-
NMRENE CTIIAAD5. 12 ppmiZOHDIE B3R TE 7=, BEAE D 525N 2 O1F Bl
MA~BE L TV Z &R TE 2, ZOFE L IROFEREDORRICOWVWTHERT D,
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B AR L2 W1 R(2012), &R

P2013
TG/PI-QMSIC X IR BIMT - FMO/O DT —F Y 7 b7 27 ORF
(YA N — 2 BB AR K B R ATy O S A= BF AR, 3 i %é; e, %oj

(#3] BESWICBIFEZY 7 M BT SF 1 ALESORESED 1 F GBI R THEN SRS D 7 5
TAZ MEERDPBWHDNRENSI A AL LD, BRCHTEEREELIEMNTE. GCEDOIBRERL T
DT ERNTHZENAETH D, DI LW UTII A ARRE B EOEENATREE R A1 TR L,
STICHEL TORARREEORER. GCH S ACRIERGOREL. HILATH AL T 2 AR EDREEEN K
BICEBTZE20T, RAREEEZECAESRED ZHOBWEICKRERFEERD, FO—FT. HELSERTHS
HF—FRKIZEDY 7 MY 2 TEIBSTBST, #ME< MY vy AP OREHESHORE - T, - Bis-
EELZEO/MBORFBIIREEORRICEEL, MEF—FOELWVEHRVUTUITREEE 23, Zh5OHE
g 220, ThETR., SEBBIEHRZHOVEARY MLy F O 7o BRERTE DS — ¥ BRIz OV T
BELTEZ, §E. VI M T ALED—DTHEHA F U AEPOER B AL IEAF T —1 2 ¥ — T 1 — X EHETG/PL-
OMSEREIZ &L 2 #ilefEHE. MAMEEOF - RITXBRICEEL 2B 7 o T I DN THET 3,

(£R] BEICIZ Y A 27 8O ThermoMass Photo Ly, #I5 mgDEIEHRE %20 C /minTR00 CTETHRML. TOED
BET -5 LADET. BOMREENZAZEFY T LE, MIERED—EDOF—F IR  BHIE. ARY R
Ry F B RERTHRE R R A - RO — I BT B T b s T AW T o 7,

((R] FMRELAET—IMIEBY 7 b 2 7 RESRBEN ADFEE T AANRY MLF—=FMb, AT LTy
T (BIREHE), REMN (WRMKEE) BEERBIIFDIZEMTES, XY MY v F Uk ERR
SHROCRZAVWTEY, V77 L R EBEEFRBDO IG 10Oy FOITMAT, BRERLAELFERY v —
DUET —INERVI—T L RIZDWTHI Y F TS TENTES, BRME LT, MERER) ZFL
SRUVARAFLIERF LTIV URBEGESBIORY T —F L IWCEBALES>72EC3 (W77 LR E
RBEF—FIAT IV RRABSLORLZIBOSBRIEZ SUDEIET—5 51 75U AW)., PS:SB=54%:46%
EDORERMFBEN. BD. SBEIERAF L SHRICSWSHDABAT Oy ¥ AR YT —F 1 T DHD L UE N,
ZORRIMERERVAF L OBBMARN S ZUBBRTH o, J 0, HEOBISEGEIZ DWW TRHISEYE
EToRERPC, BIERAMTORBREITICER L -RRICDOVWTHEET S,

(BEE] FFRIIBIRRHERRR L VBHEEZ 1/ REOERENEEIEBEE BT 5MERRO—8 &
LTEMLEZHD T,
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B AP LFERH61ER(2012), &R

G1019
JIRIBH BRI F W 5 RAREEE ORS00 b
()R B A, RO ST IR L MR, U T ) Ok 59, i e, U e, kil HB ks — %0 B I
' R WL
1. RUdK

FERETEATTOERZ S OREBMEINEAOERICIVESBLLEDOT, WEBMORFOBRANEELE
ROBEEDVRHL TS, HREDEREIN, BR - FRBAPSEEAZEASDETRABHBIZFRINT
&7, Bt ofHTicBnTIE, HEEIHD TR, HEOHHLEETH S, APFETIE. ULl
BRNOEAZENE LT, #HRNNEXRMTEREZAWT, JIHIRBICERICERASNBRAORS M 2T
7o

2. EB

BB BBADBER 2% X, Niton#EH#E SR 7 7 M8 XL3t-950s (L 3%JVF — BB BCXMATRY 268
AUk, HiEE&E1EMining mode, FIE RS cm, FIERH0 secTH 2. HEHINBPFBICHERINSBWEELL T, FK
skl W BEIAEL WEEEE. Akl NEEE. el ALK FIE KRR BTFE. K
KA. BEBLUES RO 24 2 v,

3. ¥R
NERORE HSINN8 2% S HRBTRATHD,. AL Fe, Co, KNEFEH, METFE LU T, Ti,Mn,Ba, Zr,Cr, V
Clzg0 I &bholk, HE@EOEHRHEISAEMICZH L TSiT0.5%, FeT1%, CaT08%BREE L EEb N/, &
msidll UHEHNIBEORRZ21F) DateBIEER LD, % #BIE TFell3.4 ~ 4.8%, SiHi32 ~ 37%, Cahf0.03 ~ 0.2%
THoH . HEEEE (RENIRORLZS2H) Tid, Feldd.3 ~ 5.1%, Sihi28 ~ 30%, Cahi2 ~ 4.3% TH D. Ca
BEICREZBVWHR SN, —HBREEIE CI3Feld2.8 ~ 3.2%, Sihi39 ~ 40%, Caht0.03 ~0.05% T D.SinH W,
UEFVEBAOBEIC L > THRIBECENARSH . BHENORBIZL > THLRIMMEFRTH D LEFALON.
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H AT L L B1ES(2012), &R
P 2054
B & Bk & T B R OVOCE BB R & KERREOFE (2)

B U vE B3 T

(RaZE IR B AR IR L EEARP) O S, M0 B, Ei B30 ek 8, fem B3, mk B

1. 20wz

ENEGEDNEO—BE LT, RERRFME OBREIEE#L S H(Volatile Organic Compounds; VOC) OB BER:
KoM EF-> TS, ZhE CICRERNEARERZRBMEOVOCEERFEIH A 7O~ b5 71— (GOIKK
Y, VOCKEERMEIEI A F<—a ¥ — T z—AEANEA F UFERMSIA MS)IZK D Z N TN RERAENWIRET
HDHIERWMELTER, BEANNREMBTHS Ty BES 3y 2 AT, VOCKEREIIFEI O R % [ B
TE5IERbho TER, EHRETIIMECEISHEE U > TR 5741000 °C TIRE], KRFREELEZT>
T IEME R OVOCTK B & Rt 2 3R U /=,

2. B

TYREAEOBRBEI000°C THEEL AR, U Dk, 1000 °CTIBR/KBRIBGOEZT> A TRk

Ry THREGHLE. TBLYEREBINETORREEZEFE L. ERIKEEL D $V0CL LU Tcarvone, pulegone,
menthone, citronellol, geraniol, benzene, toluene, p-xylene® 388 & Al 13 /2. EBREEME KR CGCHE A X BEH) & [ —
ELE. RIT, TBOWHREZEOBF2 mgE N1 TFIVEOROHL, AFT—a 2 F—TJz—AZAWERE
b4 it B 882 4) 47 3% BB (ANELVA Technix, TIAS-25480)IC X VHeTF K T, 25 ~ 300C, 10°C /min THRBIE L /2. XL
Micromeritics ASAP2010¥Z 4 0 (b R TR, MAESMBEETT 2.

RIS =

H R AL 2RI RS EANZ Y > TR<AHRTH o 7o bt RBEILY > IRSATRI D 1LMFRE<ED
7. VOCIRERIZY > T TIE10 ~ 80%,F H R Tid20 ~ 70 BETH o /2. REJBHELEEROD D TRIISHE
DVOCTRTIZBNTI% L, EDEER & o 4% FHBETIESE ~ 97% ERFRIIM L L 2VOCT &ITERN
B5N. RIENENOERE —KLUT. BRI, BREWELEY TRTIR. SEOVOCETICBLTHAL
VOCHOBEEY — 2 M E A SRR I NRWDIE L, 3 H & Tldcarvone, menthoniZH WTI100°CEL Tzl — 27 48
HONBEEVOCT LICERMERIZ N, RIEMEHELVOCERRENS S I Etbhor.

1) Y. NISHIMOTO et al.,: Trans. Mater. Res. Soc. Jpn., 31,937-940 (2006).

2) T.Tsugoshi, M. Yoshiizumi, Y.Nishimoto, R.Ozao : 7rans. Mater. Res. Soc. Jpn., 32, 1075-1078 (2007)

NERES T LENRS
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TRk 24 FERAKEFZSKERSE WA

7 )~ EBRETEAAHIAR LT O RNA TR L 5
Binf/ v X

JISCHERL (PR IREE) - B R KB HE2SEATT)
OFH - (rehzs) 1RER)

[ HE9) BEDRIRN CAFAET D X 2B/ A T AR LT
VEPER T D EBELRNGWERE TH D, TNETIZ, v
TEDYA F A5 6 FEHDYFERTRENHIR A 2 Pej-SGP-1, 11,
IIL, v, VI, VI) AEEESN WD, L, EOT7F RARIEER
DA%k I iraaiiilli: INb SN QEET 2V e g S e W N A AN @ G
METRS TR, Z 2 TRIFSETIE, A T AR D ZEIC
TFET D PejSP-VIIZ RWA THEC LY /w7 20 S8, BIEEIAL
IZEDX I BN S0 EFHD LR HNE LT,

[51£] in vitroBE5AZ K V) Pej-SGP-VIOD cRNA 24k L, BVENMES
Bieth, 72—V 7 ESEHZ LT A RA (dsRW) (CL72, fE
L7 dsRNA ZAEBR A KIZISR L, 7.9, 1.9, 0.48 pg/BOIREIC
2% KON 4.2 ¢ OMERG D7 N~ ElZHEFN LTe, X
T 47 a3 sa—)UHIABR R OB ER LT, S 3 B,
BEO 14 BRICIRZFREH L. RT-PRIZE Y Pej-SGP-VII& B-actin
DR FEEL AT~

(s3] APREEKEFHRL, H4 3 Ak, BLO 4 B EH LT
D7 )~ T BT Pej-SGP-VIDMEEL L TV, —J5, Pej-SGP-VII?D dsRNA
SRR IR 5B BIR7 < ER 3 B B XU 14 B & ¢ Pej-SGP-
VIODFEHR 2 TIF5ZBE I L7223, B-actin OFBUI T EE 5.2
enotz, TNHOFERIL, Pej-SGP-VIOD dsRNA A3, 0.48 pg/fB L\
VPETH T Pej-SCP-VIDFEELE /) » 7 X7 L TEDH T L %R
LCW5, £7-. PejSCP-VIO dsRVA |2 L HFIEh L, D7el &
HET% 14 H B E TR 5 Z L vtz
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YR 24 EE R AKEFSKEFRE  ILUH

7 V= T2 O R E R - O PR R

R - BEE - I RR (B REHER)
KEERSE (BRKERLE) « OXREM (R &)1RE)

[BE)] FEEORBIIRHANO X BE - A T ARRTH
%o Ay S4B IR R ] AR L £ 2 (VIH) I X9 4 &
TW5b, ZNE TIC, Z/V~=x ¥ (Marsupenaeus japonicus)
WCBWTIX 6 fiFEO VIH BRREE I TWD, LML, 7/~
T UEICIEBEE O VIH BAMC S VIH BEO S TR GEET A &
NIRF O EST Efric L v H BN &ENTZ, /2, 7~
Broa vz e cidthA4 F AP EE R L€ (VSH)
DAFAET D & Wiy STLTe, RAFZETIZZ L~ = & O Bk
HEIRN T2 RBTHEEZHNE LT U TOERRZIT- 2,

[FiE] 7 v~z et A 2o A% % k6 o HPLC
ZRAWTHME L, BEao VIH A EM 2 157-, £7-.
I B VSH EMFEMEEZ AT 50 (#E 7 L~= B VSH)
DO Z K2 KIGE CRISE, WMo HPLC TR L 7=,
Z LT VIH U OEEY EHEE 7 v~ v VSH & 3l 2 |2
IV EDOINBEFERERICERM LU, JtBRE LT, WM
KEROIFEF ZMLIFMETICWIT L CEE L, &%,
GNP DI ¥ R EBRIBEME (€T ryyx=r) OBEIR
THREEEY TNVHX A LPCR CERE LT,

[#55] . HPLC THIR L2ev— s EMEZBERESITICH L
TAER, EELRY— 7 EWITIETEEMO VIH T > 7=, HPLC
THEHEINZBEAO VI UA DO 2By 2 HbE T . ZhE s
N<ZEOINRERRIZEHEM L, ZORE. b3 0.1
A FABEYBETCHLET oY 2 = VB ORI EH
WL, ORI, A~ EOY A FRAPRICITHHO
VIH NFIET D ZE RO LR oz, BIE, g/ L~
EVSH TR CorTFrn Y sV BIETORBE Y FH X%
HIENE, T b bR BVREFR NS 20 E I mERI TV D,
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55 37 Ml A AR KNy I F R R @it

HH S =L VIERERALE Y (Arv-AGH) © RNA TS L B85 T/ v 7 40 v
ORI ERHE 1, PRI L R BAIT 2, KOTR
VRRZR)IK « B AR, 2K - AR

AHFZEIE. RNA THIC X 0 A b & o T A ViR Ve Y (Arv-AGH) B T-0O%H % /
v I SELENOMNEZ B E Lz, £ in vitro 8852 LD Arv-AGH @ 1 A8
RNAZARL, 7T=—U v 73852 T2 ARHERNA #R L7, TREENEOF D
B ALAEE L, —ENIMEE Lok, EHEREZRH Lz, Arv-AGH O{R 1 78 Bl &
ZEBPCR THELE ZA 5% 7HHIZ Arv-AGH B {5 F DI 11%I123 L=,
BITE, i G5 BEORTNETo T HDOThHbE THET 5,
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FHk 26 FERARKEZEEFRE BHR

HAHLZ A VA YT EEREIR R L AR - OVERL

KPR « Rl « FisaE - O () | RER)

[E1] HEgEOMEMbIE, SERERRD 5 W S D SRR Ve
(AGH) 2 X VIS TWND, ZHIE TOZREIC LY., AGH RifBFA
BEEA+CTF RHAEH) 75 CTF RO ST BEHE ASH
MOHIRAREVE AGH L7252 & & A SHAOFEHO NG E
HETHDHZ ENRDNP-TND, L, A YAV OGRS
E LR T (Papac-IAG) D BH & A 85121, HESEOATIIEHIAMEE L
7RNZ ED DNA V7 a—= FIZ LD BN ST, AT T,
Z DFFEI)7e Papac-TAG IZF5 H L, fH#L% Papac—TAG Z/Fid5 Z &
ZHE LT,

[ i3 LO%ESR] Papac—IAG @ cDNA % PR 1% FIVCHIT L7=#4,
TR B —TAANTZ, Ea W CRIGE 2 T8l L, FH
#i2 Papac-IAG % His % 7' & Nus & 7 &N Uizl e 2 X8 e L
THRBLE T2, HH % Papac—IAG %388 S BT K % 8 5 AR
Hea O QRE S8, Enam 0Bt 2 2 & Taliathmisy & AR
PEESN 3T T VG EHL Papac—IAG HiUlRE Wy = 2% 7
07 o TN LTSRN R R R S Bt D N
RBEL S ATz, MR ST I B E D S v R OALE I 3HEIR 2
Papac—TAG DA > & (84 kDa) & —EL Tz, ZIHDZ &
D, FHHLZ Papac—TAG IZNEMEINZEI SN2 LB B E 7
ST, WIT, M % Papac—IAG Z & e ANAPERE 2y A 8 M JRSE/20 M V)
ARy 7 =T L, Ni-NA T —2R &\ CT 7 4 =7
4 —FERLEAT o7, TRHPEZ SDSPAGE (T L7-& 24, 84 kDa D
NEEITFER ST/ % Papac—TAG O 1 AR/ RMEIER S -, 31
1, IRHPEY TR OPRFE % BRI ATINGT 5 2 & CHifa % Papac-TAG
BT —IVT 4 T EREDH T L ERATND,
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FHk 26 FERARKEZEEFRE BHR

7 N~ T ETERERAR VR ARG ORRRR R 7R R AT

ZIREAT « BRRAESL () IRED) - AT -
FIHZASR (BRAE) - Ol (i) HIRED

[Ef] HEEEORED —RIMEIE, HEE TR L TSR
TAHRR « DIBSNAEIERFR LT LY KRS TWA, ZivE
TIZ, 7N~ EOERERFVE AR T Maj1A6) #=2— K75
cDNA DSBS AU TN 2723 Maj—TAG DFEARIIIZBId 2 IF I~ e L
TW5, ZZ TAIETIEL, Maj—IAG (T3 ARG UA  (H1 Maj-1AG
PUR) & Wil b F e el in situ hybridization (ISH) 2
X0, NG EAMIEOREEZH LN T Z 2 S LT,

UAE] D7 o~z e HRHEASHZRE 2 L, 4C T, ~7
T UREER. b L AZ M RT RV AT AT REETe 0. M U LN
v 77— (H7.4) THEE L/, BEELTEEAETRGE 2T ) —/L
FRYITHIK L, "L THERIL, /3T 7 4 Il Lz, /37
T4 7y 7 b R AR LU T OFRICHW ., T
TSR ORI RE 2T D 720l ~~ hF 2 ) o« =43 U (HE)
Yett 24T 577, IRUNT, Maj-TAG PEASIIIR D REZ T~ 5 212, it
Maj—TAG FtfA 2 F N S b efan & Maj—TAG D cRNA 7'r— 7 %
JAVN= ISH 21 To 7=,

[iER] ks Ao Ul & HE Yetal o it LR R, e s+
LRI ORE e A3 Dt @izt sz, Ziuir =
RO CFAOE MR ORE L —Bd 2 Z Lan, SR
EEBZ DIV, BEET AUIR A R bl i L & 2 A
TR S E S AMBER ST, F72 ISH T, 7o Tk
VAT O — T I LEMESIE I O BFERENIANA TV XA XL, ZH
PISNODELCIE S 7 MR S o Tz, ZRHOFRERE D,
Maj—IAG DFEAAM LEMERRRFERANRIE L TD B 2 BT,
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Felrl sy 1B atin e (2012), W

1B04
Vx AT v b VRN T OMKARIE A F i L7 BRI Sk O R { b

CRRBERR G UL, B RBEAM 2, AN KFEEE 8, WREMER A AT LF%EE 4)
SRR L - EAKSE 2 - KAEAEL - SRORGEICHR 34 + B HORES 14 - B RIE 34
Optimization of substrates-replenishment for recursive amplification of giant vesicle-based protocell
(Univ. of Tokyo?, Ochanomizu Univ.2, Kanagawa Univ.%, Research Center for Complex System Biology*)
Kensuke Kurihara!, Yumi Kan?, Yusaku Okura?, Kentaro Suzuki®#, Taro Toyotal#, Tadashi Sugawara®*

[F]

AAn OEJR T db 2 eI, BEAt - ARl - RO ZEERVATH H[1]. FisMiat T L
G L LT IRESFRKT TR T 22RO FEGERTH L7 ABEREZHLD T
W5, BAIIEROERRLE LT, MRS ZER U A XE2/HLACEET LIV XY AT v bRy
7 UGV, B Lum UL E)EAEZE L-[2], —F CTHESRS FOERSRE LT, RNV A7 —BHix
JE(PCR)IZ L5 GV BT DNA iR Z FBL L TWAH[3], KWT 2011 4FlZiX TGV O H A
PE] L THEBIE S TOFERR] LW ) ZOoOBEREMA Z ATZREEHIIE T V&2 8 L7-[4],
ZOWETIE, BOAET D GV ITHRL L 725 DNA Z5 AL, DNA IZX L TR Y 2 7 —¥H#H
FOG(PCR)ZATH Z & T, R 7 LNERT DNA ZHilE S W7-1%, X 7 LV EERT 5 185 1 ORi
BERY 7 (K1) AN L ORI 5 &, BElE L7= DNA % & 1o 7 LN I D 0sEe IS
AOAETHZ EERLT,

1. HUBEARTF V ONIK I IRBOSIE K D5+ V DAk

FERTR D IFIGMIEE T VAR T D11, S IR EE TRGHRE T VLT 5 2 &2
VETH D, Box PEE LT FHAMIEE T WIZE — A ROEFARTH Y . GV /T 5121T T
HIERE O FEI O & THOAEICE > TR L LIZIRERRRORIE ] BUNETH D, =
O ZOOEE MR T D721, Frex X pH HHEEICL S GV £ ) LOMAEIEBICER Lz, LA
EXOARFZEED B E, pH REIC X - TR L7z GV ONERT PCR IZ L Y 1E#H D T & HIE T &
% PCR AVE M ROME L LT,

[EBRTHE L HER]
1) PCRIFEEIZETe GV AR DOIELE

—536 —



Felrl sy 1B atin e (2012), W

IYBURD pH 2L » CTHMER OB AR D OV VIFE, mAT77F V0 al o (PC)E &k
A7 7 F VNI Y r—/L(PG), HOAEKET D GV OIS T V., BLOVENKSHET 2l C
aite GV 2RO L H 2 2 FFAERIL7-, POPC # Lyt T 53 ~_4F¥— GV & LT, Mk
FEEAPOPC:V:C: 2L AT u—/L =65:20:10:5 (E/Lth) ORAEEZHAVTGV 2L
2. HOAEEHRD GV M8 L7z POPG # Eikm & T 54 —7 v b GV IZid, fpkttsy POPC :
POPG:V:C: =L A7 1m—/L =15:60:10:10:5 (E/Lth) DIRENEEEZ AW, a1 ¥ —
GV IZIX PCRICHERIE THHLTAF VIV RX I AT F=U VER(ANTP) &2, ¥ —7 v k GV
(ZIEER DNA R0 LSO PCR B 2 RS HEBRIEIC TEIA LT, ME ZIEE#%. 1 M OfERE%
INZ A8 D pH % 3 IR T S8 T, 24 il 23°CCTHE L C GV 2@A S8/, GV a1
M KER{ET RN U o DOKEIR AN Z 5 Z & THORURD pH % 8 ~K L7,

2) PCRIZ & B 7 LN DNA DHIE

AT DR 7 LD T 94 “C(15 #)—68°C(90 #) D+
A 7 )V% 20 [Blf§E VK9 PCR 247> 7, 2 A8 DNA %
T H7HIT, GV WNEBIZ T SYBR Green | (SG)ZWaL LT
B T LT, GV NTO DNA BRIy T4,/ O Bk es
BUAITCH LM o7, K 2 1%, PCR MLERIDONT 7 LT
I%. SYBR Green | (SG)IZ#-5 < S YEIT B S /e o 7203,
5 DNA NG LT=_S 7 Wickt L TPCR 2179 &, GV
PNTCHINE L 72 A8 DNA & SG OEARNIET D80t %8l 2 PCR #4055
WTELZLEZRLTVD, /= PCR# 4 PCR #
3) HE L7 DNA 28OV %A 7V MU IZNLVDBECAEEF A F I 7 X

EFED PCR % 20 ¥ 7 )L4T > T DNA Z iR S ¥ 72 GV 1T, R V' 23N L Ty T8
B TR Ll 5B A2 X 3 IR Lz, BL T L5 SRICHER E RPN Z 0 | RA&HIIC 38
NGRLIZZERDND, SOICENBEMEICBIE LIz 2 A, 52O GV I HEE BN X
NIl=OT, LU GV IZHEE L7 DNA BB SN TWND Z EBRH LN D | fEH%O GV
DHCAEFELAFT IV AL ERITZEITHIILIZE VR D,

M3 HOAERESA T I/ AER

[51F>C#R]

1. J. W. Szostak et al, Nature 409, 387-390 (2001). 2. K. Takakura et al, Langmuir 20, 3832-3834 (2004).
3. K. Shohda et al, Soft Matter 7, 3750-3753 (2011). 4. K. Kurihara et al, Nature Chem. 3, 775-581 (2011).
5. K. Suzuki et al, Chem. Lett. 41, 789-791 (2012).
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Felrl sy 1B atin e (2012), W

4B19

) VIEEDBEMTEEZHA LA 7 ILAE~DYERIE

(PR NIREL L, BORBeEMER A o AT DFZEE 2, BRORBEH G 9)
SRARBERER 22, M5 S, KBRS, SRRURARG 3, S HORHR 23, #JRUE 12

Transportation to an Inner Water Pool of Giant Vesicles on the Basis of
Vesicular Adhesion and Fusion Caused by an Acid-Dissociation
Equilibrium of Phosphor Lipids

(Kanagawa Univ.%, Univ. of Tokyo?)

Kentaro Suzuki'?, Ryo Aboshi?, Yusaku Okura?, Kensuke Kurihara?, Taro Toyota?, Tadashi Sugawara®?

(7]
ULMEE KT THOESL TERENIZARU 20 R T4 B S EHE T BT 202212, N TRfaarse
RRTo 7 TIN)—=~OIERRE TER SN TND, IRARD—FETHDHTIVN| FrHK H CHEL
ERNLELTEDDIE, <7V C@K’?l)‘]lﬁ’ﬂfi van der Waals #H A {ERIZxL T, ?-é% EV=lih[%)
FEEAH ALE D R IHI@<Z el WEARARE, pH Z IR OMMREEfT 2SI kvER —E
JEEMIET UL, T A0 @Fm%mt_é EZAN, ﬂ‘x777’“//I/:t)/(PC)@J:O?ZCW/(ZL/TH“F’?

DA, VBN 7 ahr—a L Ch I F AN D7 (Fig. 1), pH 2K FLCh R
H DB NIDNDZ LTI, LA, EAST 41X, PC

IHIRDRU I T, 10%D PG ZIRASEToNAT VR~
TULTIE BRED pH A0 CEERBIOBANEZLZ L
ZRNTE L[], ZOBBRITIE, XU NERER T DIEE 5y
T DOFRFRBEVEITIN A, BB O P HE DN EHELR
BEaT5, £, ZZTRONAEELISH T2 T #
— P AR B LT2 U 7V NIK AR ~D 4y Tk N FEHLE

Fig. 1 PC LT PG DOELARHE -7
iz, [2]

[R5 5 & B 2]

1. AP S FICKE >TEEINDEEpH TONA TY v RRDY LEE
A4 ARV HEE POPC (PC) e, 7 =4 MU HEE POPG(PG) LM D725/ AT VR 7L (PC:PG
= 0:1)%, 7 uar /L AR HIERIEIC KR LT, 2D 7V HRIZ, 1 N HC IR Z T F L.,
SR D pH Z et~ L2 LSBT 824, pH 25 (I TEERIR DIk e LTz, — 77, pH 2 Ll B X
O 3 U FOWETIE, BRI RO, _U 7Bz EETh o7z, S5, BEHEIRREICH DY
I CEH L ERE T AEUVEEREE LT,

ZTCHRBNDE AT IV AT NAT VYRR TV ERER T DU REE O W iR B V- 2 BE S b
%6 )/ﬂb*’f’@\v%v@*ﬂm%@fx%fHﬁu X, HERO pHAK F &Itz 7 mhr—Ta Snb(Fig.
1), ZAUCEOIE EICHHRAT 2 —hOENBAD L, bEbERIREL TT =4 ME BEL T A Ty
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Helrl oy B Etim e (2012), R

RARUINVRIE DT =AAEIET 95 (Fig. 2, 3), SHI2, 7=A

0.2
PO THLT BhF—a Z T PG OIDY, h T4
01 MO ThHD T B R — ar &Lz PCOMBIEDE AT VR~
§ . VR BRI T AL AEA~EZELL T, PCEBETUPG @ pKa
%0 mokPOPC -/ EENZN 1 BLO 3 MHTICH DT, R E AT =AM
T S mampore| | TAAEICHINERD D pH KT 2.5 (i (Fig. 2), ZOZENE,
T RPN, AT VYRR IO H B EBEL T DL
01y 3 2 1 BALND, LnL, 20 pH L TH-oTh, pKaA¥ 1 THD PC D
Fig. 2 ATVl e ST TEPRS S SIS TS, 20T, T YK
D pH & AFE R NOER EEIL, PIECEITS PC Ry 7L LRIFREICIE

FAELTRY, REBEM AL RITLDZENERE DEZDFIRNLITHE 2T, £IT R 7LD
DHEITHE B LT, EBIEICIT 2R R IC W T N7V ORI A e a b E LT3
ZRH | GHR ERIEEM A ERERD pHIZEBW T, PG

afRBORFA A ER T v micpe s (O O @'®
HRIBET = A R RV I N LB SBIFHEL, OO = 1ok
—-H* [Charge ~ 0]

ZNODOMITEET P ELLEZZBND(FIG. 3)o T2 anomme =0 i
ZOMEETIL, BES U oM E R IR — W

BOT AN T A EOH TR RIS LT ‘ 1l
| AN IERE S DIF S h X0 < | AR TH 2% ; ﬁJZféé; iiﬂt;;%ﬁ&ﬁﬂ;
PO NVPEEITEETHHELS XU Vi TOBUKEOES (F)

LA DAL GO OTERVDEEZBND, ZOIIT, —REERETH>TH, TNHODTHOM
RIPHE DI £ DEHAFTLEFIZ B, R 2B L B2 2 BT

i

2. RV VAR LEDEZEWNETE pH TONA Ty KRS LS

VMR B OB 2RI H U, R 7 VR GZ R AL TR L7250 7 L NZKFRIZ, B iR
I NVERIHL T FEEEATIT AR I T, Bk R AR & DR EIZ LT 272012, BRI D
R NVREBMEBEL T, WX 7/VORMBE LTz, kR 7, PG Lalbarn—)L
(Cho)DELERAN 9:1 DR 7 LA A T L7 VAT E0RIFE A 0.1 pm (IR L, Bk & U COKEIE>
AL mNE L, —HIER_T 27V ELTIL, PCPG:Chol = 8:1:1 DR TIHE L=V v ATk
NN E N, 2DV IV REER L, PPEOEIR P CIREbICT =AU MW 29703, BRMESRpT
T E R AR TN DI IT T A L7 AFHIRS 7 VLRI S| IR BEAEA AR SN D, 5
B, SNOOSHIREIRAL pH % 3 FHEET R DL MR R SIS R A L, SO AR
& CEERINIK A~ D5 F OB P TN - ZE D R STz [2],

ZOREREBEEZ | AR DWW E R OISR RS R ~DOF| AR T 272012, PCR BEHR KGR
DHIG | S FEE THD ANTP LIS EE ALTAERRISS 7 U2, ANTP ZNE LBk R~ 7% ek
[FREDBME TR G S BT, Z D%, PCR VA7V EERSE DL, FEH)T 7 LINTO DNA OFEHLT
I DHELTHIFERBEALT2[3],

[References][1] K. Suzuki, K. Kurihara, Y. Okura, T. Toyota, T. Sugawara, Chem. Lett. in press, [2] K. Suzuki, R. Aboshi, K.
Kurihara, T. Sugawara, Chem. Lett. 41, 789-791 (2012), [3]ZE/F a1 E 7>, 26 6 By TR Falime &> 1B04
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1P056
MRSy CER L7 FET & IS /L O B - RO 5 Famao iR
(RKRPBE « #o8r 1, RIS - B2, BILOK - B8, 44K - B 9)
riE ELRR L, SRR KRR 2, B OKER L, BRR 5AT 8, AATT R4, EIR E2
Relaxing Processes of Stressed Carriers and Trapped Carriers
in Unicomponent Amphiphilic Organic FET
(1 Graduate School of Arts and Sciences, the Univ. of Tokyo, 2 Faculty of Science, Kanagawa
University, 3 Faculty of Science, Toyama University, 4 Faculty of Science, Nagoya University)
Takuro Itoh!, Kentaro Suzuki2, Taro Toyotal, Hiroyuki Higuchi3, Michio M. Matsushita4,
and Tadashi Sugawara?

(7] FF—t&7 7872 =it oMty (AEredox=0.85V) THDHT M7 7
ST R FxF A RTCTQ, M Dz E RN ZERR b7 22 (FEDIE, #ill
T — M MEREZEMLIZEZICEZ2F YV TO N7 v 712k o T, BEEEDOT 7 &R T,
EHIZ, ZOZRIZED | 180 K LU T OIRIESA THERE IS AHEI e 2 1 A — RS h
51l ABFFETIE. 2D XD RBEREHIRD S LT OlE OFERE Ty VTN T v
SIERMEG) DT 28R, @7y FSnizFx U TN Vo DBREIC KV IHKT ik,

BLU@FA A — FORMFHEOSRBIEIHT 53800, (o~ ="y e
123 LY Tt 2 iz 17 7 o 72, v 8T WS 8T T ew
[%% . %‘%‘3] Hex Hex

1 :TCT4Q DS
@D FIFYF XU TERICEL B AL T AR L RADEERE

FET 27— MNEEZHML, BN SOF v U T OHEAI L VREHI DR L A
T AA R LA LMD X FET OZEEB D/RT 22— L LT\ 5, Bty 7 TH 5 TCT4Q 1T,
B LHE, SEITROB L EEN L bIZEm <, TOA b L AORRMMNIEFITE, BEAEERE
BT, LLTOEBRZITIR-T-,
a)lsp— Vo HiFROBE S 7 MIBIT 2IRE, FEREBIRENE :  RKEib ) = U GiEfiE 300
nm) FICTER SR o 4R (EMIE 2 um, FEMERE 2 pm) BIC, Fv X MEICLD ¥
BREZERSE, R hbhary s MUFET HEL R LT, ZOFRFOLRERE (V—X - F
LA VEWD T — NEEERNE) OBEOEERS | FmoKEE (GRiE 30 V, JEREEM 0.01
~ 0.6 Hz) 129 “F°N AV id, BEREERFEEEZ =T, T70bb 292 K TiXBEfiiv 7 b

FAV = K10 VITKE523,150 KEUFTIFAV =0 V &7 % (11 100 K
ISD/A

2)o 7ads, A< &b LROWE K AEEEIA I AVIZE Vep=5V
W DL ZIT 720,

D bhT v bFe ) T OERCED Kp Ovh & ERIRORER 107 I

FtE: V=R« RbA V&G o O, Ve FEIINZENEMR 108 :
POEASNIF ¥ U T A, TR LIERRL TR YT k

REY DTICRDZLIckdEE2LND, 2T, FEECE

% Tsp OBUL MR BRI E SR D72 E 2 A IRIEIR(T < 150 mio 5 .

R)TIRIEH IR CRBNN 5.6 X109 5DDICK L, EiRST vy
G

2 : 100 K28 2 niEket
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Felrl sy 1B atin e (2012), W

> 180 K) CIIMKIRL & i L L <L 2D 2 Lotz (215 K, FiEd #9 60 43).
INHDERa), b) LV BEfET T bR kp OEAIE, FEENICEAINIZX ¥ U T A, WES
FREL L THEREM L, SOIZEAMON N OffEfE 2 E(bd 5 & 2 ICHRmT 52 & T,
N7y 7 hex U7 & LTAEMET 2 EEE X B D, TCT4Q TER L7 FET T, Z OfEf
BE IV N Lk, BEIEN KRN & BELWE - BAEMOME T, /4 FEENAN
VA FREEICER L LT D &V D TCT4Q DBEFHEEDRMA R L7=bDTh A 9,

2 F—FBEEREICHES bT o7 MR X U T OHBBE
Vo OFIMFC/RA T AA N L ZAOREFMEREE LTAK LI N T v 7 My U 714,150 KLAF
DIREEFEE Tl Ve #BM L THWHAET, 7a—F 47— e LTl 2 & T, &LV
WEMEXY VT ELTHE AT ZALIES[], LML, MIBKTIEI N7 v 7 hEx
TIEHEBRT D52 R roTnd, 22T, 7F— MNEEREIZMED 7 v 7 v U7 OHEKIC
XY kp NEEET 2iEEE 100 K205 200 K OEE#BECHEL (Vep =5 V), TDOT—X %
1 ROEHBEETT 4 v 7 o 7 L TREEBHIZRD7ZEZ A (K3), 150 KLU F ORI E 180
KU EOERETIE, BREIARE SRR D 2 Lnbholz,  logt
COWRE, FT v b F ey U T AEROBRIGITHY L, KR ° ]

BCOWMIL, 157 ki ) 7 AMERE R AR }

R ETHHM, 180 KBRS LS TRED % {
4.5 -

TS, RO 5 LT A5 -0 R |

4 4
MAQAHEE L TRZ5LBE2OND, EZChI vy b x U7 . %
DOIEWA MG TIEL 722 170-180K %, Z D FET % 1 OHER ﬁ

3

};H_: k ﬁy)f:o 0.002 0.604 O.CLOG O.CLOS 0.‘01 O.(;12
T1/K1
(3)F 4 F— FHEIC R b5 R ES OEMIRR 3 WHAREED BRDT LT v

TCT«Q @ FET £7TiE. Edo k5 IchHT5 - Lot 7 DTV 7 ORMOREKHE
X v U7 OREFIRREZ AT 52 LA HKkD, 22T WIRT Vs, Vo, VeziltlziZEL (0,
40 V, 20 V), 100 K T Vo #ffkr+25 Z L TPN#AZIER L, FFITHA 4 — REEEZ b7
TZLENHREE R D, TDOXAF— DY —Z « R A BN ZEETE(101-103 mHz) % ]
mL., EEREHEDOBREMEREZMRFI L2 E 2 A, 100 K Tid 500 mHz F CEGRRFIESHER: STz
DIZHR L, 150 K Ti, 500 mHz TBRERA 20 % 72(X 3), Z DfERIL, [TCT4Q % 1 DIk
PRIE, FT T RXR VTR T T 4 T R E LTI 2 & THELL 72 RO EE AR
G S 47z PN B8 1CHKT 21 WO MR A SRS 2, F7o. R E 2L B kiR
A2 DDIE, WA T ARFZEMIZ 0D RSG5 OESN, itk v UV 7 ~RKIEFFTA ML R
WEEEEZEZ HID,

DL b Wikt 28R & LTH O FET IZBW T, 77— NELEORIN, RS Z ik 29
Fr UTBILTHET Y VT ~DR N LR EZORRFN, Kiifift FET 76 X A 4 — R~DF K
IR RO - T D T & NFEBRIIICH BT R o7z,

[5DHCHR]
[1] T. Sugawara, T. Ito et al., Pure and Applied Chemistry, 84, 979-989(2012) and references therein
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FARTZ AT < E C3 DHUR Al 9~ 2 BROAE G BE 3 2 BRIt I
(IR - B AT, BT 55, AR

Theoretical study on the process of bonding of the complement protein C3
with the antigen

(Kanagawa Univ.) Chisato Sasamoto, Ryo Shimura, Toshiaki Matsubara

(S]] MHEEERNORE AT A TEERBERE 2T X R7ETHY | 20 Ml EFE
T D, TIEVAT AMIIE, HRGE EEERENDH Y | FURNENITRATS L, BIFEICET D
v 7y —URBEHEICBRT AT T MR ENHURAKE L, A DIERESFo TV D, H
i, vz 77— %, fiEEHELMEELTCLEY, TOE, ~7 o7y —1k, HUR LA
L7z 52 L CRIEAZRET S, BRIFHZRESSIMEOZOERHEAF 7Y =
fbtwo, 7y = 1bid, HROEELRKZEO—>THDH, KL, 047V = 1bich
532K C3IZHEE L, C3MMUMPIR%Z 2 <R TE2O0HLNCTE I EH2HE L,
B EEHBEIC L VBT 21T - 1=,

[FtEFE]  wREe T, EHEoBRER CHEELZRET D, 47 Y = bicB 53 DMk
C3 b, IEMEILI C3b &2 VIHEZ BT 2 D, TR, IHMEY A N2 &t TED LMEENLD K
AACHBBETSHE L BITHAGMN BT 5, TED FAA COJEMY A Tk, Cys988 &
GIN991 LT LG A MR D F AT AT N-SCO-ZEMT D (K 1), HEkD IR CI
Z 21T, EL TV Hisl104 730> TR T, Hisllod DA I # Y —/L L GIn99l D7 T L L d
MCHAEERTZ, TDk, SCFA#%WL PUR D OH %785 L CHUR 242 & & 2
BN TWD 2, ZZ T, AFETIE, ZOKRKISHEEICE N2 PRIE L EBIRE O SR A
17720, RSO =RV F — 71:74%/1/75:;12&3710 ET NG E LT, WEEY A Mon T
Cys-GIn-His, #Jitl _Ob\“C:,t FEBRTHET AT ELTERASATWD T va—L (A% ) —

V) ERHWE, fEEREIX, BEL  (a) tRORSHEE
i ?‘ ey O | M

R WT T o 70, ks -+ /

—S—CmN —> —S N —SH C —SH cmN

OBRARIE I, HRBEE BHE LR L AN G RW?N " o
77 FOUSERE X, IRC HEIC XV R Glno11 (HE)
L7z, &HIT aug-ce-pVTZ HERZ M (b) SR RisiE
W ERLR—ZER L, BT Lo (R boN
RT A—H @Ejr%@i\ T)E%bi&f«fﬁ,ﬂib\ Hgl(? Tstn P rson MM
298.15 K Tir»7z, 2 TOFHEIX, GIn—“s—cys —= GIn"CS—Cys — Glni{ S=Cys
GAUSSIANO03 71 7' A& FWT1T RO HA r° u g M

- i N N N
- 7L° (R) (}His (}His (}His
(BREEZR] CROUSHBICE Rn 13 I N Pno N
EN D EBIED L UM E O e OO OY©

Asp Asp Asp

R ZAT > Tofi R, T O BUSHERE I
4AhLOERBINEE (M 2) 2B+ s 1 KL fliK C BMIEMET A b THIRZ e 2 B
BHEORIETHD LB hotz, 7 ROBIGHEAE & BT8GR
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R BOHisIE, GINO O NVHR=ViRFLEFHHEEHA L TWD L0, KSIZIZHE VS LA
WZ WG oTz, LER-T, C-SHAITHIsOEEZIZLEAEZITAHZ L7, CSKFITA
X ) =)V O-HBEFEDOREKE L2 %1%, BBIRIETIX, O-HEEFE & C-SkFEDHRHHIREIZAE <
o TEY, MENIZIFERLTWDEZ ENn0Dd, BRIKEDOK, O-H KFIZZTr b LT
MEFICBIE MO, BUSIEE T T 5, ZOMGE, DT RBEAKETH Y, FElT R L X —
X, 36.6kcal/mol &FEFIZRKEWZ LR o7- (K2), £72. HisOFEEIZ L » T /L¥ —[E
BE1XH 77 Lkeal/mol LOME T LT\ W T ERghoTz,

ZOEIBREREZRNAXT—[FHREL B X TRIGHEITL TS LB ZIZS W, £2 THx
i, X LR TRER D SUSHERE L X R A DT S A E 27, X, BV T a T T
— BN LD 72 AL - R B O BSOS & RIEROBOCERECTH D, Z DA His IR & iy
THEBNZRZT, HSHAZ ) —1LD O-HKFEZTm bk LTHI &5 & FRFFIC O-HBREN
C=0 JRFIZFML ., A In 24K 5, Z DR, O-HERE DA DENIL C=0 BKE BT D,
D%, C-SHEANAT DL L BIT, HisiTolERM o727 1 MU 2o ST, T ORISH
WORSY Rn, YA In, AR Pn 36 X MR AIOIEFE Rn—In OEBIREE TSIn, £ D% Dilafe
In—Pn OERBILRE TS2n MG REL L =XV X —F a7 — &R, K217 TL91,
2ODTRNF—[EEEI L LI/NEL 2R A F—T a7 4 —VIBLNTH D, TOEHBEDO—D
IZ, R IN DRV XF—ICRELSLENLINDTZDTHSH, In D C=0 DA DEMIL,
FHEOT 2 8 (BREKS 2T A0 +E LCHER) OIEOESER EOMREERICL - T
REEND, EEE. H3IRT LI, InlZEDOESEMELES2 5O H (SEIIAST) &
KEBAZHT S, £7-. WEL His L0700 bz L Tid, Asp 2N EERKE %2
RBELTWD (3 TIXAP DOEFHOT 2 JBEOMFIIEBBL TRV, TNHDT 2 JEEROR)
BiZ, cnhETRI T m 77 —ROMGEECTREINTE 2L THY, Bx T O
BERICBWTHBEFLFEHREICE > THRRBLTERZY , £/, A X/ —/1 O O-HBHEDORE:
PRI, His EOMBEERICL > THERLS > TWnDZ Ebaholz, 2O X I, #ifk C3b OHIER
EOFREEROGE, 1EROHHETITRL, A DPRETHH LB CHEITT2EE2 NS, 4
HiZ, TATAREANTF AT AT AKEETHH L OEEN, 2%V SFEF%2HO Cys DEHHD
BEM, SHIZZOMOEEOT 2 JBOMERELERT D TETH D,

—_ A 2 545\ ge)

E 1801, j1688 36.6

g witina el TS1o™ FERORIGHE
§| oo A0 68

Rn In
SRS 12,7 o0

\

Reaction coordinate
B 2. ffifk C3b IEM:Y A b CTHIRZ it T B¢ B 3. HTRLSOCHERE O BOG FEAT L %6F
KD SR L BRSO = XL ¥ —T a7 ¢ — T HHEE T A— 2 DAL
JVE KOS OB IR e S

[ 25 k]

1) A. A. Ajees, K. Gunasekaran, J. E. Volanakis, S. V. L. Narayana, G. J. Kotwal, and H. M. K. Murthy,
Nature, 444, 221-225 (2006).

2) S.K.A.Law andA.W. Dodds, Protein Science, 6, 263-274 (1997).

3) Y. Sakae, T. Matsubara, M. Aida, H. Kondo, K. Masaki, and H. lefuji, Bull. Chem. Soc. Jpn., 82,
338-346 (2009).
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ChPZR)IR - B b ufll, AP A, R ]

Theoretical study on the new environmental effects induced
by the thermal motion in the large molecular system

(Kanagawa Univ.) Saori Asai, Takuya Teshima, Toshiaki Matsubara

(S]] BRI, B A BT, BRRERET THLRINEIREILITHI Z LN TE B,
ZORREZSZLDDHTOHDRAOE LT, Hxld, BERDFRERIGH & BREEHRITHEIL,
BB 0 DO BN T I TH O 2 RICEEH LTV 5, USEEOIREIE— RB/RIBT 5 X
2T, KPS F ORISR, BOSCERERE 5T 251 & 2 OFEIZREE L TWDH DT, B
Bail oy & OSSR BT 6B 2 FIEH Y ThH A9, ITFE, BAIZITDIL TV 5, ONIOM L% X
FHTDNATV v FQMIMM 2R ED~ IV F A —Ly R a b— g VIS kB4 X0 GO
I, 2OXHIREBZFTITbL TS, TNET, ENEEDOIEEYA N A7y NN THEBEO
T BEEOREONFIZL > T, KIELGWRLZERREBICR D Z LI A—YINTETL
N, BEONED BRI A4 A=, IS TV, Fx ik, DT RER0OBURE %%
L. RIGVEE AT D82k e LT, RESDDIRIGERD DT R F—0DFE 5 & & HiE S
HOFICER LTS, ZOBEEERV AT -7t A BET I L2 A E L,
TANLX DL ETA~ORBEOHBEIHONREZMHE 2T T VT2, xRN L
ONIOM-%3 18 /)4 (MD)E Yz X v fighr L T\ %,

[BtEFE] EFANTLLTC, M1 ofssT MBU 1341 Me tBu 35 Me
AW, BEROIEETA M) ThnboxE >:< —

L. 1 BL02 DZRZRICHOWTERENERSa & M 13

b #FH L7, ZZTC, T2k X —DfFELE
135 F O B HBEITKAET D 0O T 45 8 R EIT 217 5
720z, a EbIXRUCBABEICLE, BEfLT, a T

i nBu. b TiE t-Bu Thd, sikforigaiavg MBU 1340 MBULBU 4377 1B
b DFHFMAKE, K10 ONIOM I L 5 ek AL ;V:Q< >F:q<
DR RS 5 1o, BGOSR Lo Th o M 28 Ma me” 2D e
DRV —MIIARLZEN L TNWD, 22T, C=C%

HLULE s, EOMITERES 2 & Lz, 20 a &b Of

TREOIEEOZE %2 ONIOM-MD £I12 LY ki

L7, ONIOM-MD + I = L — 3 3 »{X. [ 1. ONIOM(HF/3-21G:MM3) L ~ )L
ONIOM(HF/3-21GMM3) L XL CE= R A F—%5tH  TOET V11,2 Ol bigii(A)
L EE—EBO0K) T.1 A7 v 7% 1fs £ L,100ps &%= F /L F —(kcal/mol)
1To7e £72. MM-MD v 2 b—y 3 0%, =x/b

X—T MMS3 a2 W CEHE L, FEEICiTo 7,

h-Bu Me b t-Bu

u
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[RLEZL] 1BLU20ENTH

WZCOWTC BEDR/ D a L b OfTH

DERNC IAE T ERBE O BGEB) DO H % b

L7z, 7. B FORT Tyl x

X —OFHE LS O REE FHE

L. ONIOM-MD ' % = L —3 3 v Dk
ENHRMEE B L TCWDZ 2R L

7o TOHT, MEE LTS HLERS

C=C ORT > ¥ LT ILF—DID

FEOVTE, EEV tBu BESD b g9 ONTOM-MD #:ic & 5 2 D4y C=C D=
DEEFHREIVN2HERENT &N L —254k. At 2a, B: 2b.
ot R 1ICET AT 2 DBAITH

WTRLTHAEIIC, nBu HEHD a

DEFEIT TR X — D5 T 1T HHM &

—ET A0, tBu kx> b DAL a
DFEAELV LT R AL X —DFREL E TR

SHEMLUTWBZ ERnhD, ZORERIL,
INETOHEBRNSOFHHTE RVERE
DHROFEEREL TN D,

HIZ, MM-MD &2 = L—3 3 %17
>7-%. ONIOM-MD ¥ = L —3 3 [d
RO 24T - 7=, T OFER, ONIOM-MD X 3. 138 X2 OH LS & AT 72RO = R L% —
VIalb—va VRRORERESTL, 20 OfEL Xog OFEME L BERRE O D% k. Fn-Buy,
e, LSO R —DFRELE JRit-Bu.

OEINL, 77T % 70E T 5 ONIOM-MD 14
DNTHFEM TIE N EZ 265,

EHIZ, POMEBK TR —0FRL EOBMMNET D00, FOES O#FEZ 22 2 TR
Too TORHR, K 3IZART LI, P OFEEEZINT 5 & t-Bu EOLAITH KL T\
FNX—DREL ENT/NEL R BEREICITSL 2 ERXDholz, —J7, nBudgAid, bbb
EHERMIEIE S . PLESOEBR A IRT TS SIEELBIT R o2, ZHIZE ST, FOLESD
HAEB TR ALF =D TNRHLNIZHERLTWA Z EPMRTE 2, £FRERC, FOLE
oy USHERSY) OfEEIT, T FLX—0F 5 & L OS2 B AT Cilai L T < B UstED
Pl OFEE AT HEERIN T THDH EF R D,

Lthld, FEEBER THRITE1T O & & biIo, LZEKISHR~DO =R LX— 0 5 X0 K72
WMAZZZ TV MERND D, YHIE, TR LXF—0RL TN KRE R D EREOER L F R
HigZ MW TOZ R X —DFEOE LRIGELE DBRO#ERZ L ) —DODRAZ—RETHDH
2P113 & PR CTITUV 20,

[ 3CHik]

1) T. Matsubara, M. Dupuis, and M. Aida, Chem. Phys. Lett., 437, 138-142 (2007).
2) T.Matsubara, M. Dupuis, and M. Aida, J. Phys. Chem. B, 111, 9965-9974 (2007).
3) T.Matsubara, M. Dupuis, and M. Aida, J. Comput. Chem., 29, 458-465 (2008).
4) T. Matsubara, J. Phys. Chem. A, 112, 9886-9894 (2008).

5) T. Matsubara, J. Phys. Chem. A, 113, 3227-3236 (2009).
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BRI BT 2 BREEOBGER O R BT 5 Blaw
(FZRIIK - B AIBRE, TR, AREH Y]

Theoretical study on the new environmental effects induced by
the therma motion in the chemical reaction

(Kanagawa Univ.) Kohei Ogawa, Takuya Teshima, Toshiaki Matsubara

(S] IF. Bxld, EFERICORKISHEZEmT 52 7-0IiE, BRBEOEEB) O A B ET
HVEND D EF 2 Fhx DT L 72 ONIOM-7 %@ﬁ%wmﬁ%ﬁ%AE@%%ﬁfpfﬁb
BREEOBGEE Ny 1 O SSTEIC B E RIF L TS ARt 2 rme L C &7z 9, 2P111 O T Tl
Rk, RERDTIFEZOYRITIEETHL EEZOND, SUHFEETIL, ZOBREDE
ﬁ%@%%# Bt Z AT 28RO RREER H 5 & LT, _®w%%ﬁDLhﬁ%k
AL S B AR T2 2 2 BN E LTIFEZ 1T > T D, OSEIEDIRELNE — R3REJ
D LT, KRBT ORISER /1L, SIS ﬁ&*&%ﬂ“éﬁ%t%@ﬂa_ WCRTEEL TS, L
t#of\m%ﬁm%mﬁ:%ﬁﬁé X, BURERSY EBREEER I EIT 2 ONHEEY TH D & B
2 bbb, &2 TH~IL, ONIOM-MD Ex2 AW, 9 @2 KR RIZOWTHIT 21T > T\ 5,
ETRIGE LT, RO XS ARG BRI EZ TS

CisPt(H)(PRs), = Pt(PRy), + H, (1)

ZORGTERE R NEEWVIZEH#EIT LSV, ONIOM HEIC LV, &) Me, Ph i TH 5
BT t-Bu DA T, HEDE ii?\/vﬂ?%é’az:K%ﬁzf‘&; 0 =R —fEEE T/ NS < 7
HTENREINTZ, ZHIZ ONIOM-MD i t-Bu OGE L, BUREHHOIR L RKRE N &
Do Te, BG5S (C|s—Pt(H)2P2)0):EZ\/I/ﬂE @EB% IX, Me, PhEDOFEITHE~t-Bu LD

A 2R EL RO TND T ERNhote, LOLARRG, HimMioorans kric? =xL
X—DFREL XITHBEICHIEET S, LER- T, t-Bu ok 5 I FEAHENT 5 & iﬂa iiolhe
TANAX—ORELILMINT 52 L1025, 2 2 COEBERIZIABENF U Clim I D872 % n-Bu
CtBUREFH L. RA T 4 VEML T O EBILOBEI N SISO TR AL F—D L X252 5
RO % R LT,

e
[ & 5 k] F P, cisPt(H),(PRy), 154/2 = ~
(R=n-Bu, t-Bu) % ONIOM i THEE Faifl L P n-Bu 1210
EBWREDOSIEKHIRE LTI, T+ O
cis—Pt(H)zP/&}iﬁiﬁB’\& L., B R &4t 1n 1t t-Bu
M OE/ =2 . ONIOM(HFEMM3) L~ L ONC'S';" %(0’ 52793
fﬁﬁbto& o, IO BGES) O %) R Outer 0.0 28.1

N LTOIC, IV I ab—Y 1. ONIOM {412 & % cis-Pt(H),(PRy),(R=n-Bu,
a v &{To72, ONIOM-MD #EZ vy, IRE  t-Bu) o 5 i#E b 1% i (degree) 5 L O RF— % L %
—MEBO0K) T, 1 A7 v 7% 1fs& L, 100ps  —(kca/mol)
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1772 o7,

[RER &L E2£] ONIOM IEIC L B cis-Pt(H),(PR,), (R=n-Bu, t-Bu) D ik 35 L O R = %1
X—%ZK 11277, nBuBXLO t-BuDBEEE T2 L. EEW t-Bu kO AR RITRE <,
Z 9 TRV n-Bu DN RITNENZ NS5, n-BuDHA LY b t-Bu DA, R
PRI L - T, dP-P)IEFE T 0.087AHTR, £LP-Pt-P 1% 16.8° K& <> TWb, £72. LIK%)
RIZE - T, t-BuDFE DT 0353 F 24K T 57.8 kea/mol N&ZETE > T,

KIZ, n-BuB L t-Bu DIGEIZHONWT, Fil ks % 9IS & L ONIOM-MD &2 K0 4y
FENFE I 2 b —rarE{To7, £7. cisPt(H),(PRy)(R=n-Bu, t-Bu)D R T > ¥ ¥ LR )LF
—OWHE LD T OMHREAFHE L ONIOM 73 T8 ) 2 2 L— a U ORS R ERE L —
HBELTWDHZ EaEMEER LI, 72720, K273 X918, sy (cisP(H)P) DR T v v L
FNX—DFEEBLOELE L HITEE WV t-BuLDOBEAICHBHE LV b RE <, FICEDL EIC
SOV TITHERE O 2 [FR&EhoTz, DFEEDEEIZ—ERD T, HFEEROT XX —DHE
OEFHEFME L T 5, TN HED2DLOLT, KISHS O Z DR RV — D6 E N
HRT 5 Z &3 THIBRE, 2 i,

INFETEEREIN TR - 2 BGEE) O %)

ERKBINTWE EEZLND, £ T,

FOEDRT Y VXX — D

TOEIMMREE L TWD O LN

T A7, P NBRESR DN HZT 5

N Z=fRAT L. n-Bu k& t-Bu FEDHE DM T

e U7z, ZOf R, M3 ITRT LI, &

B B Z T B HOWEME 455 X, &

B t-Bu FEOBZA DT HHELMNTRKEN-S
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1) T. Matsubara, M. Dupuis, and M. Aida, J. Phys. Chem. B, 111, 9965-9974 (2007).
2) T. Matsubara, J. Phys. Chem. A, 112, 9886-9894 (2008).

3) T. Matsubara, J. Phys. Chem. A, 113, 3227-3236 (2009).
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Construction of a Network Structure of Gold Nanoparticles

Connected with Redox-active Wire Molecules

Kiyoto Omata!, Taro Toyota!, Michio M. Matsushita?, Kentaro Suzuki®, Tadashi Sugawara?
!Department of Basic Science, Graduate School of Arts and Science, The University of Tokyo

?Department of Chemistry, Graduate School of Science, Nagoya University
SDepartment of Chemistry, Faculty of Science, Kanagawa University
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Synthesis and Giant Vesicle Formation of Zwitterionic Amphiphile

Yusaku Okura’, Kensuke Kurihara®, Taro Toyota®, Katsuto Takakura?, and Tadashi Sugawara®
!Department of Basic Science, Graduate School of Arts and Sciences, The University of Tokyo,
2Department of Chemistry and Biochemistry, Suzuka National College of Technology, *Department of
Chemistry, Faculty of Science, Kanagawa University
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1) Y. Makita, N. Kihara, T. Takata, J. Org. Chem., 2008, 73, 9245-9250.

2) Y. Sohgawa, J. Shoji, Y. Furusho, N. Kihara, T. Takata, Chem. Lett., 2001, 30, 774-775.

3) Y. Makita, N. Kihara, T. Takata, Chem. Lett., 2006, 36, 102-103.

Synthesis and property of rotaxanes for the one-directional translation of wheel
Junya Nishiyama®, Yoshimasa Makita?, and Nobuhiro Kihara'
'Department of Chemistry, Faculty of Science, Kanagawa University, “Department of Chemistry, Osaka Deuntal

University
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Natsume', Taro Toyota'? (*Grad. Art. Sci,, Univ. Tokyo, 2JST PRESTO)

s, biological macromolecules are contained at a volume fraction of 20-30
Recently, this situation has much drawn attention as a crucial factor of
owding effect of the cytosol. To construct cell models, giant vesicles
“confining macromolecules, microspheres, or both have been adopted.
ver, in the conventional methods such as the natural swelling method, the
state (concentration, number density and so on) of macromolecules or
pheres is scarcely controlled and non-uniform among the GVs. To form
phere-containing GVs as desired, we employed the water-in-0il (W/O)
on centrifugation method reported by Pautot et al. (Langmuir 2003, 19,
because this method is based on W/O emulsion droplet as a template of
y using polystyrene microspheres (diameter = 1 um) dispersions of
.vol % to form W/O emulsions in liquid paraffin, we obtained GVs that
ulate microspheres with volume fractions in the range of 0-50 vol % and
iameters were in range of 4-40 um. Although the distribution of the
me fraction of GVs was broad, it should be noted that the highest volume
of GV was higher than that of W/O emulsion droplets. It is the
antage that we can achieve GVs confining microspheres at high number
y rather than that of microspheres dispersion we prepared initially. This
ue can be applied to the GV encapsulation of other microspheres or
molecules that exhibit entropy-driven effects, such as the crowding effect.

6 FSIUTU—GUV CBATNIPFRE VA5 L RTRACS

Molecular computing system RTRACS eneapsulated in oil-
free giant unilamellar vesicle

hiroh Shohda, Tadashi Sugawara, Akira Suyama (Grad Sch. Arts Sci.,

(Reverse-transcription-and-TRanscription-based ~ Autonomous
tmg System) is a molecular computing system in which RNA molecules
2 RTRACS is a reaction network system which
ts of modularized molecular logic gates containing the Boolean gate such
, OR, etc. We intend to construct a giant unilamellar vesicle (GUV)
sulating RTRACS as a minimal model of living cell. At present, the best
tion method of GUV is the w/o emulsion centrifuge method.> However
UV prepared with the centrifuge method potentially contains the oil which
ded the water droplet in the w/o emulsion. The oil changes the
rane properties, such as thickness, permeability, dynamics, etc. Hence we
ped an oil-free GUV preparation method based on the lipid film gentle
on method in the presence of mono- and di-valent metal cations. The
water pool of GUV is stained with TMRA-dextran (M.W. 10,000) as a
e marker. The FAM-labeled molecular beacon probe which hybridizes
¢ output RNA molecule of RTRACS was used as a reaction marker. The
beled GUV in which RTRACS runs was analyzed by optical microscopy

flow cytometry.

. Nitta, and A. Suyama Lect. Note. Comput. Sc., 2004, 2943, 203-212.

. Takinoue, D. Kiga, K. Shohda, and A. Suyama Phys. Rev. E, 2008, 78,
21.

Pautot, B. J. Frisken, and D. A. Weitz Langmuir, 2003, 19, 2870-2879.

{EL pH HHIET S DOPS/MO RoOBEEIS*21—Ev I
~OHEEBONHER

Initial Step of Low pH-Induced Lamellar to Bicontinuous Cubic
Phase Transition in Dioleoylphosphatidylserine/Monoolein

0 Oka', Tomoki Takahashi', Taka-aki Tsuboi', Masahito Yamazaki
i., Shizuoka Univ., 2Grad. Sch. Sci. Tech., Shizuoka Univ.)

odulation of electrostatic interactions due to surface charges of lipid
ranes induces transitions between the L, phase and the inverse
nuous cubic (Qn) phase [1]. Using time-resolved small angle X-ray
ing (TR-SAXS) and a home-made rapid mixing method, we investigated
netics of low pH-induced L, to (o) phase transition in MLVs of
yiphosphatidylserine (DOPS)/monoolein(MO) in the presence of PEG-
d found that the Hy phase appeared after the pH change (the initial step),
¢én the Hy; phase slowly converted into the Qu° phase (the second step)
owever, we could not follow the initial step due to the limited time-
tion of the method.

port, we investigated the initial step of the low pH-induced L, to Q°
transition in DOPS/MO in the absence of PEG-6K using TR-SAXS with a
ped flow apparatus. We succeeded in following structural changes in the
ranes after 100 ms of the mixing of DOPS/MO-MLYV in a neutral buffer

with a low pH buffer with a time-resolution of 100 ms. We observed that at the
initial step the peak intensity of the L, phase gradually decreased but at the same
time that of the Hy phase gradually increased, indicating that the L, phase
directly converts into the Hy phase without formation of any intermediates. The
rate constant of the initial step greatly depended on final pH and DOPS
concentrations in DOPS/MO membranes. .

[1] Adyv. Planar Lipid Bilayers Liposome, 9, 163, 2009; Langmuir, 24, 3400,
2008, [2] J. Chem. Phys. 134, 145102, 2011
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Breakthrough for Unresolved Structural Problems in Skin
Function by Combined Use of X-ray and Electron Diffraction
Methods

Hiromitsu Nakazawa', Ichiro Hatta?, Satoru Kato' ('Sch. Sci. Tech. kwansei
Gakuin Univ., 2Nagaya Industrial Science Research Inst.)

The outermost layer of the human skin, stratum corneum (SC), consists of
terminally differentiated keratinocytes and highly ordered intercellular lipid
layers. The SC serves as a physicochemical barrier between the inner body and
the outer external environment. Notwithstanding the extensive studies on
structure of intercellular lipids which plays a crucial role for the skin barrier
properties, owing to lack of the structural evidence under functioning lot of
unresolved problem are left open. Using X-ray and Electron diffraction methods
we deepened understanding the healthy skin state and developmg the
percutaneous drugs.

Both synchrotron X-ray diffraction (XD) and electron diffraction (ED) methods
are the very powerful tool to analyze the intercellular lipid organization in SC.
The XD has higher resolution than the ED, but requires invasive operation
because a large amount of skin sample is necessary to obtain reliable data. On
the other hand, the ED makes it possible to analyze the structures of the SC
noninvasively, but radiation damage by electron beam must be suppressed.

By best use of these methods we will report here a fundamental structural
change of SC in the skin permeation of chemical agents, the effect of
temperature in the skin permeation, and the regional structural differences on
the body. We will present these results and future perspective for the SC
structural study.

GTP £&81REL GDP ESREOMNEI FIHECBIdXEN
BEEL

Large Conformational Changes in Tubulin in the GTP- and GDP-
States Microtubules Observed by Cryo Electron Microscopy
Hiroaki Yajimal, Toshihiko Oguraz, Ryo Nitta!, Yasushi Okada', Chikara
Sato?, Nobutaka Hirokawa' (*Grad. Sch. Med, Univ. Tokyo, 2Biomedical
Research Inst., AIST)

Microtubules are dynamic polymers that stochastically switch between growing
and shrinking phases and their dynamics is regulated by GTP hydrolysis by:f-
tubulin, but its mechanism remains elusive because high-resolution microtubule
structures have only been revealed for the GDP-bound state. Here we solved the
cryo-EM structure of microtubule stabilized with a GTP analogue guanylyl 5'-a,
B-methylenediphosphonate (GMPCPP) at 8.8 A resolution by developmg a
novel cryo-EM image reconstruction algorithm. In contrastto “th
structures of GTP-bound tubulin relatives such as y -tubulin ‘and-ba
tubulins, significant changes were detected between GTP- and GDP-bound
states at the contacts between tubulins both along the protofilamentand;b:
neighboring protofilaments, contributing to the stability .of ithe; mlerotubule
lattice. These findings are consistent with the structural plasticity .0 i
model, and suggest the structural basis not only for the regulatory:1
microtubule dynamics, but also for the recognition of:the nucleotid
microtubule by several microtubule-binding proteins, such.as EBI:or

3H0900

3H0912 ﬁﬁ{tlz—ﬁwﬁv‘iﬂﬁﬁ'\ﬁﬁmhiﬁm : .6 t’Ei‘IﬁW’é
#Sd
Meiotic spindies maintain the symmetncal shape by propagat-
ing structural changes to' the' opposlte side -

Kazuya Suzuki', un Takagi, Takeshl Itabashlr, Shm ichi Ishiwata®
Phys., Adv Sci. Eng., Waseda Univ., WABIOS)

A microtubule-based spindle is designed.for:proper chromosome segregation.
Recent studies have demonstrated that bipolar spindle formation requires the
force balance sustained by molecular motors. However, it remains unclear

(lDept.
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liggest that surface properties of PLGA-NPs are important for endocytosis-like
iy take into a GUV.

rSYRK—4 10 B DOPC BOEXY Y —LOBEEEE
WEICSX MR

Effects of Transportan-10 on Membrane Permeability and
Structure of Single Giant Unilamellar Vesicles of DOPC
membranes

PT140

irotaka Ariyama, Masahito Yamazaki (Integrated Bioscience Section,
duate School of Science and Technology, Shizuoka Univ.)

rnsportan 10 (TP 10) is one of the cell penetrating peptides.So far the
pérmeation of TP 10 into cells and the interaction of TP 10 with lipid
branes using LUV suspension have been investigated. However, the detail
cteristics and mechanism of the interaction and its permeation through
Embranes remain unclear. In this report, we have investigated the effect of TP
0°on membrane permeability of lipid membranes using the single giant
nilamellar vesicle (GUV)method.

t, we investigated the interaction of TP 10 with single GUVs composed of
eoylphosphatidylcholine (DOPC) and PEG2K-DOPE (molar ratio, 98:2)
ntaining the fluorescent dye, calcein, in a physiological buffer using phase
trast, fluorescence microscopy. The interaction of 0.8 pM TP 10 with single
,'PC GUVsinduced the rapid monotonous leakage of calcein from the inside
‘vthe most GUVs, but in some GUVs step-wise leakages were observed.

%), but in some GUVs their radius decreased greatly and some small high-
ntrast particles appeared on the GUV membranes. The fraction of leaked
UVincreased with time, and also with an increase in TP 10 concentration.
econd, the effect of cholesterol on the TP 10-induced leakage of calcein was
vestigated. 0.2 pM TP 10 did not induce calcein leakage from DOPC/chol
/4)-GUVs. On the basis of these data, we discuss the mechanism of the
teraction of TP 10 with DOPC-GUVs and DOPC/chol-GUVs.

F-BAR IC&BUKY—LOF1=TL—3aVOUPLT 1 LER
Real-time observation of liposome tubulation by F-BAR

ohko Takiguchi', Toshiki Itoh?, Kingo Takiguchi' (‘Grad. Sch. Sci., Univ.
lagoya, 2Grad. Sch. Med., Univ. Kobe)

e Fer-CIP4 homology-BAR (F-BAR) domain has been identified as a
ological membrane-deforming module. The F-BAR domain has been reported
transform lipid bilayer membranes into tubules. However, the process of
bulation still remains unknown. Here we monitored the entire tubulation
rocess induced by the F-BAR domains or by the full lengths of four different F-
AR domain proteins, PSTPIP1, FBP17, CIP4 and Pacsin2, using direct real-
me imaging, and show that each F-BAR domain or protein induces tubules
ough a unique kinetics from model membranes.

BP17 and CIP4 develop many projections simultaneously throughout the
urface of individual liposomes, whereas PSTPIP1 and Pacsin2 develop only a
w projections from a narrow restricted part of the surface of individual
posomes. The results provide striking evidence that a nucleation process is
wvolved in the F-BAR-induced tubulation, and individual F-BAR domains have
unique nucleation rate and/or property even though essentially they have the
ame crescent-shaped structure. The differences in process of tubulation
duced with those F-BAR domain proteins may reflect their unique
“physiological roles, and function favorably to build networks of various and
bust membrane trafficking processes observed in cells.

PT141

PEG $818Y v 7V bRY I IVICBI1F D EIERL & SRR DBIR
Correlation between Membrane Composition and Mode of
Division of PEG-grafted Giant Vesicles

umi Kan', Kensuke Kurihara?, Taro Toyotaz's, Masayuki Imai®, Tadashi
ugawara> ('Ochanomizu University, 2The University of Tokyo, *Research
enter for Complex Systems Biology, “Tohoku University, *Kanagawa
niversity)

PT142

ecently we realized a model protocell using a giant vesicle (GV) as a
é{"compartment, comprised of phospholipids, cationic synthesized membrane
‘molecule (V) and an amphiphilic catalyst (C). Encapsulated DNA in GV was
amplified by polymerase chain reaction, and then the GV grew and divided
hen the incorporated membrane-precursor was converted to V by the
sistance of C. We also revealed that the attractive interaction between
amplified DNA and the inner surface of the GV membrane accelerated the GV

division. Here we prepared a new model:protocell:including
polyethylene glycol (PEG5000) -grafted phospholipid:.ia#PE(
phospholipid not only increased the tolerance of GV:to-high-ioni¢ str
high temperature but also affected the interaction: between:DN
membrane containing the cationic membrane molecule V. In:order
the morphological change of the GV membrane . throughou
reproduction process, we stained the membrane by: Texa
phospholipid and observed the dynamics in terms of a confocal:laser:
fluorescence microscope. Whereas the division mode of non PEG-grafi
was a budding-type exclusively, the birthing-type deformation occurred:mainl
in the case of PEG-grafted GV. We speculated that the interaction betw .
amplified DNA and the PEG-grafted inner surface of the membrane mﬂuenbes
the division mode of GV self-reproduction. In this symposium, we will:discuss -
the effect of the length and the content of PEG-grafted phospholipid:on: the
mode of GV division.

3PT143 BEBKEFEICELDH—BUKRY-LTFULA

Size-controlled Giant Liposome Array System with Gentle

Hydration )
Toshihisa Osaki', Koki Kamiya', Kaori KuribayashiZ, Ryuji Kawano', Shoji
Takeuchi® (‘Kanagawa Academy of Science and Technology, *Institute of
Industrial Science, The University of Tokyo)

This work presents a methodology that realizes size-controlled, solvent-free giant
liposome arrays with simple gentle hydration technique. Gentle hydration and
electroformation have been the most commonly used methods to prepare giant
liposomes, yet they have difficulty controlling the size distribution of the formed
liposomes as well as their shape and lamellarity. We therefore set the goal of .
developing an alternative method that allows the formation of uniform-size giant
liposomes with high reproducibility. Our system consists of a dried lipid pattern
on a substrate that is a micropatterned polymer thin film on an ITO glass slide. An
electrospray deposition (ESD) method was applied to obtain the selective lipid-

.deposition at the polymer pattern where the ITO surface was exposed. With a

simple hydration process of the dried lipid, we succeeded in formation of giant
liposomes on top of the pattern. The diameter of the liposomes was similar to the
patterned size, achieving a narrow range of size distribution. We also report the
applicability of the system for various biological assays such as object
encapsulation into the liposomes, buffer exchange during the assays, and
reconstitution of membrane proteins into the liposome membranes.

3PT144 REMD ¥ ab-—¥a VI &HERES NICREROEEBOHR

Study on phase transition of coarse-grained lipid bilayer by
REMD simulations

Tetsuro Nagai, Yuko Okamoto (Grad. Sch. Sci., Nagoya Univ.)

A replica-exchange molecular dynamics simulation of a lipid bilayer system
was performed in order to study sol-gel phase transitions. The replica-exchange
molecular dynamics method enables one to enhance conformational sampling
efficiency and to study the system at a wide temperature range at once. We
employed a coarse-grained model MARTINI. The results show abrupt changes
in internal energy, bilayer thickness, and area of bilayer around 296 K. A peak
in specific head capacity was also observed around this temperature. These
suggested that the sol-gel phase transitions. The bilayer has two states in the gel -
state. One is a tilted gel state and the other is an un-tilted gel state. A previous
work with MARTINI force filed reported only the un-titled gel state. This
indicates that conformational sampling efficiency is not trivial even with coarse:
grained model, which has smoother energy landscapes and reach longer time,
scales than atomistic model. The un-tilted gel phase is a little thickgr't'h:
tilted gel phase, while the area of lipid bilayer is quite similar. We will show,
more detail results in the presentation. T

3PT145 RV VERH DMPC &Y VR DHPC 'emz*namrz

HEHDI1FZOX . RS
Dynamics of complicated phase behavior on the: mlxtures
consisting of long-chain phospholipids DMPC:and: short-cham
phosphelipids DHPC

Ryota Kobayashi, Tetsuhiko Ohba (Department of Phystcs

University.)

The binary phospholipid mixtures of long-cham DMPC and short-cham DHPC

show a variety of complicated phase behav:or, dependmg on the mlxmg ratio of
two lipids, the total lipid concentration in water, and temperature. At low

Tohoku
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1. #— NEERVNE O &R 1 E

IR 300 KIZBWTH —h, V=R« RLAUEIELLHEFEOV &L, 5o#E L TobEEDIR
FEETHAL, BENZELESY—A « FLA UBEESV, = NEEZ+20 VEFDO -7 v 7l
FRICRHE). £7203-20 VOEFLIZRHENC B W B 2 5 & RIRFICHIE 2 BilAhG L, SO b2 80 L 7=,
ZOHFON300 K £ TRELY EH S, BAREEICOWTHEZ#EYIK LTz, 100 K225 273K £ T
Erwf'loﬁm%@@fﬁfzzbfﬁoto

MR RT v TENTWBIRIEBIZE T D, 7 — NEEZHN L 722V RIS T OB E

égimme/ A RLAUZ0V EL, 7 — MZ+20V 721320V ZHIIL T 5 #E+ 5
CLETEFERLFIEAN N T vy SN REBICLTEE, EEIZ0EETHEEDREETHAL, 0
®BY—A - bv4fﬁ BIESV, F— MEEZ 0 VICL CTERAEZBMG L, BiEE FRIOREEZZE 2
THEAMY K LT,
[FE 3R & 551
BHEIZEIVEONTT — X% LIROBEHER T v 7 v 7 L TR RO L 2 A, 150 KL
?@ﬁ@ﬁ&lmKuL@mmWfi R KR E B> TERY . FRIEIREIZ IO TR 2
IR OWEITIZIT A L CET 258 2 n Ui, (RIRECoOREIT, e v U 7 R dEm 2 B0 A
#$ﬁ@~&é%ﬁ§k#£?%é# 180 K fHTIZ 72 % & oy Fibidn Ok 1 D588 A, i sl D E{KIT
BIH- LT EBY T OB MAEE L TR EE2BRD,

EBSN!
T. Sugawara, T. Itoh, K. Suzuki, H. Higuchi, M. M. Matsushita, Pure Appl. Chem. 84, 979-989 (2012)

N
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[z A5 | ifF 784 5.0 (2012), B

ANV NVBEATHEOMANIEEZ B L -ERERHREEOREL

OFIREaE 1. Bi&x2 KE@ME L SAMEAKE 4, SHAKAEL 4, BRIE 34
'K - A, PERKE - AR, CEERIK B 'RX - BEREGVRATLRRE VS —

Z O T DNA % PCR (2 X 0 g X H7-2 %
AT 2 bRYZIUGV)IC, B TRIBR A % VRN
52 LT GV ARG 5 R AWM L[], -0
AALE T VL — R OHIER TH Y . LR D R
AN E 7 L RIS IR 5 = & sk meﬁﬁéix Qs}g@g
BB (1), Fox AVHESE L 7= A T MR % P
eI LITh® 212i%, GV HFEICFE S TG &
WEOFERERG] & TISEBSROEE | %A
T B, GV BHERT 5 MMEA A B L 0T =4

L Poeeen !
“Oddond”

LY TR0 pH IS D S % R L7 GVl h e

BICRY . WAKHOWERENTREZR Z & 2 W E 1. MR EOREET B 7 L
LTW5A[2], AlEl, BOEAFEICHER T4 Mm%

oy 12T GV ZRkt5 & LT, N7 ALY, X7 VR, PCR IO OF I, 1 %

2= g R - BRI O W TRET 21T 20, GV @G ORREIR & 2k 21T~ 72,

REY U HEE POPC % £y &35 GV IZIEX, DNAE/ ~—ThHoHTAF LIV RX I LAF K= v
fE(ANTP)Z, 7 =AM VEHE POPG # £k & 95 GV IZiE, #7 DNA X dNTP LI#+ o PCR Ji
B2 BAEBEIC T A LTc, W& ZIRG %, 2BIRO pH % 3 IR T & T, 24 K 23°CCERE L
TGV ZflA S8z, MASEBICHEIERD pH ZH N8 ~LE L T, PCR {772 ->7-, DNA %
R S 72 GV A HURIC . ATBRARZ AN LTy TR TBLEE Lol 5 A X 2 1R LTe, %
BO GV D, NERICE A SN EE 7 B —7 & K DNA & OSERIERRIC X 51 a8 Bl &
T2k, HELEZGVICHEEE L7 DNA B GE SN TWD Z ERHL NI -T2,

X 2. AT I NVOHCAEEF A F I 7 A ER

1. K. Kurihara, M. Tamura, K. Shohda, T. Toyota, K. Suzuki & T. Sugawara, Nature Chem. 3, 775-581 (2011).
2. K. Suzuki, R. Aboshi, K. Kurihara & T. Sugawara, Chem. Lett. 41, 789-791 (2012).
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i 2 A1 % ) BFJE425.0 (2012), AU

SFERFRIGECATLEHALEFAILT ) —GUV

OEHB#—H. SEE. ERE. ML (RERKXK - BEXELHER)

7a N VTRARIRM A A BRI, HWY . S B =R A b Th D, A
TAIELDNA, RNA, BRIV EHE WS Wb LB R IV RT YRR T OMEREE
25, Filo, BEOAL =R AU NI, BES TORCEEGERTHLY YA T v h2=T A7
Ry (GWV) 2B 25D, DNA OBERL RNA ~DERE. & 2 X7 G ~OFR % 1 5 FEIRITEEE T
b2, MRIGIIEWEIEA A L IREZ TR T 2, RFH 7 GUV FHRUE T b 2 B Fr iE /K
FETIE, @A A BFEET D & GUV BT E A EAR L2V, Fall TiE, BERRISR A2 NE L
72 GV i 254, BEOLRIEEZ W2 ORERTH D,

LsL723 D, mOERBEIC IR’ S 5, GUV FHRER A A L E WD DT, GUV O 4y
THENIZAA APV IAENDDTHD, 0 FRICAHANABIYIAEND & Bt (RE,
MREGEEN I, B, 72 L) NEMLTLEI, LER->T, IAVEGAE 5T T,
Mo R EIZELL 74— T 4 VT TERWTHA D MIET WS N7 B & A
trZ &, Tu NEAVEBRA~OEER S THD, LN o T, BERUSRENE LT GV &
FANT Y —THBETEDLH LOFIEOHENLETH D,

TAIFHEARIIIHIRY | JREEEFEKFNEERX—A L Lo A L7 U —GUV 8L 2 B L
oo AL, RS, Wb OFELRA L, IEE IR PEG &MY VIREB LT L7
FN—=RAZWMTHZ LT, AANT V—=DD0@NBEA T IREDOSRMT, GUV Z2h3E X < AR
/D LT L (PSGH 1), AHFZET GUV ICPNE L2 AERS TG Y AT Ak, AT
57 HBLRE A7 5Tl % RTRACS! 38 L OV & > X7 B & iR Td 5 PUREsystem Th 5,
HRETIXZIN OISR E D » TSR EERIZOVWTHRT FETH D,

FIX ; PSCHIETIR L 7oA A L7 U —GUY
DO SETAMHSIE . (bar; 20 pm), JREEMED
WG C oy PR Y, Ny 7 7 —HZ
100 mM NaCl 3L T8 10 mM MgCl, & & de,

[1] N. Nitta, and A. Suyama Lect. Note. Comput. Sc., 2004, 2943, 203-212.
[2] M. Takinoue, D. Kiga, K. Shohda, and A. Suyama Phys. Rev. E, 2008, 78, 041921.
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(b5 b e E 20134 A Z=IFFE 36 43 (2013). ALIR

FLARO H CEEZEENB TIN5+ DR R
(AERBe - JE R - 2= 1 REEY) O B liggaz -t o Al -
B AR S AR i J IE - B E

KHIZBWNT, BE 2 FEAROHRICEE LT 2 —7 Ro A EAKE, IV
VEMETI, 2T S & BER I =Y U3 Rk S (Fig. 1),

FrA T N Y T A, KFIZEBWT, pHIZIKF L7 ERRN 72 B CES R EZ T
5. T72bb, pHITIEIZ=T AT XU 7 V% pHT TR Z K L. < DM OEER T
X, AT TATRU 7, I v BERI ) (RX0.1 mmfEE), 7 vy Z7HRo
HEEERNERKT 5, Foxld, L2, LITMEBEDORE#ET VX NVIEE AT L VR RQ, 3)%
Mz % &, ZhoofAx OIROESERD 5 6, BRI =Y > CBHERBROZESH
HZEERWE L, £2C, HaxOREHEEBET N U AQ-13)ERMLIZE X DES
HEOBAE . IERIITHE LIZDO THRET 5,

FrA BT R AR L, 0.1 wt%D2%Z 2., pH 7.8 DFEEIRIZ S E- & =
A, KIRIZHAER TR I =Y U3, A2 RGICRXEE 2 LR MEEFT. &
HEZIZIFI emBEORE SICE TRE L7=Fig.2), Z OISV T, & R /L X — I ZhF
JEAEPF-BLAA~ A 7 1 B — A XER & AW/ M BEL A T Tk R 22N 5 Z Ll &
S>TAERA/NE L 725 Z L AVHIBH L7=(Table 1), Zhid, HISFIc k-~ T, A LA
T OEBOBRNELIZZ EERIELTWVD,

WIZ, LZ10Wt% D4-13Z ML, ek I =V VO EEZBE LT, 2055,
4-TE XTI TIEI =Y COKICREBEOELIT R N o lc—TF, 8-12TIEE
VMEREIR S = U U AL L. BRSO TIEEmmIC F TRE L7z, W pHIEE EBR DR B0 6
4T TRV 8-13F M L5 E. 1EIERTORMD A LA VERIZED IAFITD
HZENSIoT, DFEY . BIER I = U CoORERIE., BN FONESENICEY AE
NHZEIZL->TERETWSD, F2. 2, BBLO9OTHmMmmEL EORFER I = U U BT S
Nz e, WD 1OT VIR VEHKRGOME & LA VRO _BEiEAOME & DR
RS, BRI =V VOB « S OB MICEE 2B 52 TWDH EHERL T, @

Wh BB ANEDS, 1EFR PR AEE X201 38 FHIFETEAK S P17 BEMEKIE), ibid. 1A18

3 Table 1. d-spacing of terminal

1
H o - ?3?? : ) scaffold composed of 1 and 2
\/\/\/\/\[rN\eLOH éégézg t“jcal Assembly measured by microbeam SAXS
2:R=Me O HR ?3???3 Scaffold ratioof2  d/nm
3:R=H égééé (Aggregate) 0 Wi% 5.5
Myelin Figure

o) B \& — 02wi% 52
- " Lamellar .
\MJ_j;o Na of Amphiphiles 10 um 10wt 49
4:n=2, 5: n=3, 6: n=4, 7: n=6, 8: n=8, 9: n=9, Fig. 1. lllustration of helical myelin Fig.2. Growth of helical myelin
10: n=10, 11 n=12, 12: n=14, 13: n=18 from terminal scaffold

OMIFRE LLE - WIRH EHD0 « KAZD DHT= « 72T 7251F -
TTE FATZAY ~THRbL 7250 « 72072 &2
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ENEISFLENRD(2012), BRE
A 1007%*
AFI—A ¥ —T7 x— AE[TG/DTAY[IA-TOFMSIZ & B #EHN > R O & R

KL ¥ 5 BBHE

O LA (L2EL BERAT BHRIRENE? i ) || K B0 FEAIRRHAIFY) =18 &=, Ot B35, vk 5 7, 7nk g

[lEE) HEOWITBIFB A FAER, HENBRRZOT T AL MBERLBVWA T U EA Tk 1A &EZE
AVNBZ &K, BEIOHFERERDOAZH/IZIIENTES, ZOkD, GCEOHBEEZRAVTIZ, 2<OWMHE
DNBRYTEETH S, IS, AHWIETHATGDTARHAT S I LT, BOMREOEREOYET —F BIEMAT
5, BOMBORETNAEAFI—A I —T2—ATHEATZILIRED, UTIFA LEHHICHKEN X DERK
ZHLWBTETHS. ZhSORMISTIFBOEREERT 5750 Thr<, MMABRERECRRES, FAITGCIH
B NS LDRE, KB, ASTFIRABEOREBERIEEEKIBICBHETE, SREEAPHRIERTEZNRETIH
BIZKRERFEERD, FHAETRE, LEOKREETSEMEEBOKAAIEL T, TROBHRN FITEAL, £
o OMIEROHE & FEMERSOMB Mg 2T /2.
(5] RAEHI, Nylon 6/68L Nylon 115!, Nylon 4684, U 7O L (PPYH, 7 » FHIERIOREHRN> RI2EETH 5,
REBIRAFT—A ¥ — 7 = — AEH[TG-DTA]/[IA-TOFMS BRI B (TIAS-2543T, Fv ./ > 7 RINEHYZE R Wi,
HI5 ~ 10 mgDREH/N > RBHERE %2, HeH ARHFIZBWT, 20 °C min' O FHREEEICT00°CETM&AL, 2t
;~5€mmmﬁrm%,itﬂ%ﬁﬁ@%&ﬁxﬁﬁ%m«ﬁyﬁmﬁwﬂﬂtbﬂﬁﬁﬁﬂﬁﬁﬁﬁ%mfﬂ
L7.
(BR] AFT—A =Tz —AERAROBERE L TRSBRET A DEAEL TOEHENARINT
BY, BAMBEHTZADITAARY MIINY =2 EFDBERT —INERELTHE NGV, SEHOBAERR T,
FNRFEN, EMERIBIEOLEERE R L MR AARY MLEBHZENTE, DoONUDRAELTH
WEERIEA R MLSATSU EORENS, BETEIEEEZBIITE-.
F7z, Nylon6/6BDFEH/N RIZDOWT, A—A— A% WA, BEN/EBSA, Wi/ 8RERE) ORH
BEIOHBICDOWTHRN L, 757 A MRELRVAF ALDEZD, FIMASICERT Y —7 bEid/hE
WHRBRHEIND ZENEN, 20k, M—BEROMEILEINY, BEMBEDOS 175 UXRT MVOESNET
5ZET, BHLOBRBERIFNFAREOTAF - —r 2HH T35 Z & THilizfTo .
g?ﬁ]¢ﬂ%mﬁiﬁ¥ﬁ¥%;b§%%§ﬁtf%%m%&&ﬁﬁﬁmi§$¥1®~%tb1%wbtﬁwf
5.
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ENnESGHLENRSQ012), BRE
P 2029
A F U AFEA A U ACBROFTEIC L DEIERSFORMBADZ 7 )~ 2 T 5

nBoHE ELez 9 3

(VA G BT MR IRY) O=8 A=), fesh M, Bk B, Ak A1

[#E) V77 A ULEBROFERIET A A S ALESORERD A F MBI TRIENRERS DY 7 Ma1 %
ME (TS T AR TU—=HBWIT ST AL MEOBENRDIZW) THEED, 7 TERERE/D I ENTE,
‘GCEDHBBERLTHLELDORDPERWNTZIENTES, ZOI &R, UTNIA LRRESHRBOERKN
TREE BT TR, GCHSANTOERDPEEIANABICKEINS oAy F2EZ 3, I6ITIE,
SHTICEE L TORMLEREDER, GCH I LPHERGFORENL, HSLKH AT F U ARBREDEBEIEEM
KIBIZBETES Z &3, BaRERBEROMERSERD EEHS A—F—ICE > TIIRERMELEZ, Z0XIR
NS, VI M AMCERSFEHRO—DOHEE LTI, BBLAMORA T Y — o~ ORI ANET S
N3, BEOWEIN—TTIL, VIMFNMEO—DTHEIALF B AEICEEL, FOFENBREHE
HTER, ARETIE, TOEHARDO—DELT, BIEPOFEMARKRSTDRA TV~ FoaRICER L2 8E
T5,

(RER) 1A ATEAF ACERMAEREFY /) 7 RNV INEDIA-Lab (L-250G-1A) & Wz, BIFEZH1 mg DG
B £64°C min'T280 CETHMEAZTS Z & T, BEZMOBRH)BE2HNHE L HIRETEE T 25K S 0B %2
70, FOREHN ARS 2L F A IMEMHLI E L TRIEL 7.

(ER) BIEROEMBAIBRSTDAL Y- i 2T 501, #k, RAMREBICARL TWERNFIS 175
JEPERT 220, 2008REOHRNAEZOREEITo/m. ZHIZXD, 100 Pa0RET CEMHH 2T - HE
HZOED T A2 2RUET D0, B{EEFIEA - v - AR IEA B THOBOEEBRL) BREDEIDE
MRS EMHT DI EMNTETHD I EEEREL . /-, IA-LabICEELESA TS5 Y5-Iz, HEO
BIERE (1320w ) TEENB RMBEIRDOA ) —Z T HRICEA L. TORE, #HIROBERS
DB B A WA R 5 DR ST 5 2 EMTlREE 2o 1=,

EFHEIEIET ORMFB T ONTEENFEEZITD Z EATETHY, Bx OHES I —T THRE2ED TS
AFX—a 2 F—T7 2 —AMTGMST AT L TORBEHE L HAEDOES I LT, BIERAOREFM - S5
m%%‘:ﬁ;ﬂ?%jf:o :

(%] AR IEERERELER L DR E2Z T RIRNERENRECTREE) TR A2WEREO—EEL
T%ﬁﬁbf:%@"@?o
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BNEIFLENRRQ012), BRE
P2122
BEM 2 B & T B R OVOCERBLE R 10 5 2 /K R SURAE D8

EE X

(e IR B T AR BE SR o, RS DA M) OLUH =, WLl S, Il i, et B, i 457

1. BB

FERNERERMBO—BE LT, KERRBEMEOEFEEH LS9 (Volatile Organic Compounds; VOC) D W&
BEORN 2T TS, ZHETRKBERMYUAERREMEOVOCEKERKEZIT A /70X M5 7 1 — (GO)IT
£ 01, VOCHBEEHIZIAFY—1 > —T7 z— ARV~ 4 2 AFEEMSIA MS)IZ & D Fh - haR@E e Ay el b
THHIEEMEL TER2). BERBUNREMETHD Ty FETI v 7 A TR, VOCEEREIIREROREZ
RSB Z &Moo TEE, FHRTIRY > TREVCAHF K 21000 CTIRE, KREAKJRELAE 21T > LEHRO
VOCH i BEFFE 2 3¥E L /2.
2. ER

IVRVAFXFOBNBEI000°CTHER L A HK, U Tk, 1000 CTIR/KRABELERZT> AT RE
Y OdREFERALE. TBOVHECRINETOEREZEZRL. ENITHEEL 5 HV0CE L Tcarvone, citronellol,
menthone, p-xyleneDaH4fE % i /=, RBRIBERUFGCHERMIIHRBDEA—& L. KT, TBWHEEEROHR
B2 mg2 N1 7IVEOBWMOHL, AFT—1 2 F—7 2 — A0/~ RIBHEEEE 73173 B(ANELVA Technix, TIAS-
2548z K O HeBBWK T 25 ~ 300°C, 10°C /min TFRBIE L 72, ¥R XFRE H7(XRD)(BRUKER AXS MF18XH22)iZ
KD REENT &R, BRI T (XRF)(Rigaku 3370)i2 & D TR 2T o . £/, Micromeritics ASAP2010IZ & ¥ kb
KEH HILBSHHEEEITO .
3. &BHE

VOCHERIIA TR, Vo TiR#ILIT, REFEDOREITIZ10 ~ 40 %RBETH > =0, KRESRBARIC X > TkRE
RENFLMLT 3 Ebholk. RERER. REFOHE TR VOCOERICX > TRAR >, BiENEL
R TIE, BEEBRGEE. RTRERCERMICBT T2 2EBbhok. HBERIF TR TISE U ITRT
137~ 8FE TILA D MABEDKRELRD Z EWBEI N, BIEHE TIIHFLENS A OB—LSMFLAER S e,

EHFIRIAER (20550141) DEIREZ T EHDTH 5,

HeRERE - MARSHREICTHATEN MR REREREHEFRICEFEL 9
1) Y. NISHIMOTO et al.,: Zrans. Mater. Res. Soc. Jpn., 31,937-940 (2006).
2) T.Tsugoshi, M. Yoshiizumi, Y.Nishimoto, R.Ozao : 7#ans. Mater. Res. Soc. Jpn., 32, 1075-1078 (2007)
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w2 ESFLENREQ012), BRE
pP2143
AFNENO—ZE ROFINHFOKDREBIZHTAEEVRYIFL U IV OEE2

IkEY) B S5, OFH 5K, mE A

B B %4 02 ]

AFNta—Z (MC) k Ra#ribid, Mk o7 IULT 285 8ES IV TH S, 5 IVUEEINVIRBICE L 2
RBF TR WALRT EAKORENRRIZ D, MCKRICRUIFL U a—) (PEG) 2HEMLUABE. ¥ ILE3HRH
BES)ORENMERE N, ORBRLICEELSABBICIISIVLRTOREBIZRES Z &b . PEGICE X TKC]
BEONOF AT VA ZHREMUEBELF N POKOKRENHREIND RO TERE, FHETIIPEGE
BoERa&To k.

2. EB

i Bl iXMethylcellulose (MC) (MC400, MC1500, MC4000; Wako), NaCl, XCl, RbCl, CsCl, MgCl,, CaCl;, NaBr, KBr,
RbBr, CsBr(Wako), PEG(PEG600; Wako, PEG1500, PEG6000, PEG10000;Merck) &M L. MClE (@m1—=> N TE
VArE1.0X10-3). HE#E (0.05, 0.10, 0.20 mol/L) E/-IIPEGHEEE (H1—v FHTENSE0.03 ~0.12) £7125
EOMAKEEEL., &Lz, AlEREHT. 7FIMEREL ETH 590°C T2RFHIIME L 7288, 4°CIC—ERE AR
U7z. BIEEBEIX. UV-VIS-NIRJASCO V570). DSC (SII Exstar6000 DSC100. DSC6220)% . & JVLal# 0Kk
BRELURE. T YIMCBRIEEREAND SV-10)ic & » F{E#EE30 C/hTRIE L 7.

3. BWERUEBE

MC-ARICHZRMLUZBED., FIEEV NVRBICREL 2B TR, Y IVEETEAORBIZRIRY. Lok
DOREN—EHIMEREINS, EEINHMTBA A OBBEICX> TRRDZ ENbMok, CsCl CsBrTid72
FfR. KCl, KBrTi324F#/). NaCl, NaBr, CaCly, MgCL TII6HFRIREE S L P DK DRIEMRMF I Nz, I POAD
REBOHERF SN BHIRIZS NVALBRIZ DR U -EENE SN/, MCKRIZPEGEZFEML ABEIR. VILREBICERE
L7, BEFIMEI®3E, FIILRBRENET TS, YLK X 2ELERERINIC 388D
BT ENbMo T, FIALEVIIVIREBICE L =8E T, PEGEEHOBA T I LBRBICERBAONE I ENELZS
hic, BESWZBREZToTVWS,

P 2144
KERAREZEFH T HBERKOREERICET 2EWRN - SBY I /REOMEREM -

AR LA *h o B EL®E B 3 O

(i) IR H R T ABe e mBT?) #8 B, Ok &k B, EF e, lx B

1. @RI

Bt EmAKE. KRS, FBE. TR, HEZIUDHEREREE T, L@LEAR7 MVEEL. &
BhiEHR CREERR) CIVEPNSBREDREET 2, REDRCHETIEMAEL T, pHEREL LBHK
EFNVEIREFER L. S aureus, P aeruginosa , E. colll I HREEROpHOEE 2R U-/ER. REDHRIIE
EMRTETIDZEnbho/k. COBEMIRIINVY I B (G, Y AFA> (Cys). U (Gly) O RUAR
TFRTH BT NZFA > (GSH, Glu-Cys-Gly) RUEWT I /B TH 5Cys, AF A AOBRKDERICET S
BCNMRIZ&K BREHER ERW—BMA SN, BEERKT ORFIERRIT-COOHICHAEL TS a RRBITHEE L
E-NHLIZERTZEEAGN. BBEISTIVA) EER TIIREERBOERICIDTY I BOBERENRE
L TWBZ EMbh> TERLD., FHICRIMN L,

2. EBk

BFEKETIIERIZ. NaCIOBEZMA THERL, HCIEZIINaOH TpHFARE L 7=, HE7 X /B & L TL-Alanine,
L-Valine, L-Leucine, L-Isoleucine®. B#7 X /BEUFED T X K & U TL-Glutamic acid, L-Glutamine, L-Aspartic acid,
L-AsparagineZ2 (0 BV, ERAKTFIVBEREET I /BRE  XEERBBEETENRLIERBRIEITEELE. K
HIEEBBEIIUVANRY FLiE (SHIMADZU Multispec-1500 Hyper UV) THEL. BEREZY1 7 Uy 7RIV
ARU— (CV; ALSCHi600C) THIELZ. 73/ BOEFREZ2H-AMES#ET (CD; JASCOT820) Tk D,
F S FRES(LED.O2RAEHKICP]CNMR (JEOL INM ECP500) THIEL /2.

3. BMERUER

CDHIETIE. BB LETRTOL-7I /JEBCBWT, 200 mfHECEOY — 7 BRI NS5, KEERBEET
NVENMLU AR TR — 7 RENRD Uiz, pH6LLETRE—7BRERERD, BERAICADE - bH LN,
NS5 - TRY—VEBROBEREIABEREINE. CVEBWTHRINFES ZLORRBELNEBIENEZ
EMG, REEEBROT I/ BAORBERIIBVWTT 2 /JBOBHFREBEOEANELC TSR I EMNEX LN, &
SHIZEMBHETOTNVS,
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AT BE oy otilias (A R)
m— 18 AF Lk —2b RaFLicktd 58EKkO
RV F Lo a— Lo
(MmNl KE) O FmEBi A, FEB®. mALT
1. Lol

AF LR —ZXAMC)E FrZVid, MBI LD Al T 28 WitErS v Th 5,
MCt FaZF LRl oF Lo 7Y a— L (PEG)DHEMICE > T VLIBREAZKE T &8
HIENTE, RMBIZEXSTHFNMILIBRERN Z2BREGI#EMAAIETCHDL, = F L 4 F
v K (EOX) ®E /4% T 0.05 YL o PEG6000 ZiEM L7~ MC & Fu 7L Tix, #
NMEBB AL CRBE TR VREBICE>ZREBICBWTYH, KOIRETZF VLAl & B
Y. SNV OREERBRLIEERN —EHEEGEOND ZE R ot, THIX PEG D
BOKENRZ LT O MC ORBRICERT IR EZE XN, £ PEG Offb v I
KCl e Eonna ZF b7 B ) ZRMLULESEA TS 7 b ®% O KOIRE T 7 Vb &
By, FrofRBERBRLEGRES —EHMEGEONDL I ERbrosTe, WML ZE
DOKRKFREZ KM LIZFEREZS LN, KOWRESH FiEE LT, L& o[ E R
(DSC). K%+ D Ao fEK D 2~ 27 ~ VIl E (NIR), K@D "TONMR ® 3 FEMNAHH T
oD, R TIEZ, MCt Fr ikt T 5% %4 PEG LI CHEMRF L 72,

2. FEB

B E Methyl Cellulose 4000; Wako), PEG 6000,10000(Wako), NaCl(Wako), KCl(Wako)
RbCI(Wako), CsCl(Wako) % f# /i L . i/ £ (0.1 mol/L), PEG ¥ (k== It T=E
JL 453 0.05,0.07,0.10), MCiEE (k= =v ML TEALSHR 1.0X107°) &2 5 L)
fiKERAL, BB E L, WEREHZ., VIR ED ETH 2 363K T 24 I [ Nk
L7, 277K |2 6, 24,48,72,96,144 IR fr£F L 7=, W& 2E®&E X, UV-VIS-NIR (JASCO
V570).DSC (SII NT Exstar6000 DSC100, X-DSC)% Hl W, Z /L (L Ei# o kB 2 Ml & L 7=,
F 7=, VAL R TR I E (AND SV10)I2 L v FE 3# B 30K/h THllE L. RV-1D % %4
% L 7= DSC I E(SHHNT)H 1T » 72,

3. RER

MC t Re ik, 0.05 mol/lL LEo ~a X b7 v h U ERMLESEAS S, EOX
£ L4y %R 0.05 LA PEG6000 % 7= 1 PEG10000 Z M L 7= & 6 7 L o K o 4k e n
—EHMMEF SN, TOBEBLAICTVIERTOREBIZER > TW 2 ERNbhon, HE
SNDHEE w7 A B ) T, BAF O T RIS LEZR > TRLIRD

PN KRS FFH
T 259-1293 EH il - & 2946
Tel:0463-59-4111 Fax:0463-58-9684 e-mail:y24moto@kanagawa-u.ac.jp
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RbCI Tix 48 Kfi], CsCl Tl 72 FFfHfRE & 72 o 7=, PEG Tix MC @ Bf K4 A {F H
ko THRENTEFVOEME R LI PEG N AKMEMEEMR L., BEAIZ A2 T3 v
REBICE-T%b, BOIBRESAVHORBEMFE T 2D EEZXTVD, ~nr b ik
TwﬁUf%ﬁkm@#%@@%%%iKmRmMMNTmfwm%%MLt%%ﬁ
WAL RTOMEIZ R 52 O 2%t L, NaCl TIiEX— FE A L7k Ik 2 127 VAL ET O i1z

LHZEWNbhol=, TNV ERBAFT L OKMEMEITA AV ERIZE > TE/L L, Na*
X K'DARE & K FstE N B b, Figl IZEE KB O@MAEOE{LE R LT, A
FULERORETVEEREASA A LV IZE A LOREEMHET A AE N E RN DM D,

10 6 |
60£ A A
al | i
[] B 55 A A g
S 6 0 DL 4 ,
& 2
= *
T T 45‘
o 4 Y Y0 ga T ]
g A & A ¢ 000
2| | 35 - :
NS & 20® e © ° o -
0 0 24 48 72 96 . 2 8 72 % 120 14 168
keeping period (h) keeping period (h)

Fig.1 Changes in melting enthalpy of eutectic Fig.2 Changes in melting enthalpy of

of salt and water with keeping period of eutectic of PEG and water with keeping
MC4000-salt (0.1 mol/L)-water. period of MC4000-PEG10000-water.
<{>:NaCl, O:KCI, O:RbCIl, A:CsCl molar fraction A :0.10,4:0.07,@;0.05

Fig.2 IZ7% L 7= PEG10000 D # B Tid. KCI D N 7 b7 v B U 28N L 735
HERBY, ERMBRAENED LR, RS VIERIOREBIZE > TWW5, MC
E Re vz rsrvibiBicks T 280 A BA/hs< | DSCIZ LD 7 vkt ol &
FR#EETCHL ZEnZ Wy, 22T, S o EKE DSC Il & % RV-1D 1T L v #l
ML R o Tol, AL BEORBO SV HBEORERE/E R LT THRET D,

RV-1D O JEIWZ T W Wic 7 Wi 28 H A — K (SH NT)IZEH W72 L E T,
1) WAL T fimth— 58 | — 48 )18, 20 # 1k %% ,60, 223-228(2011)
2) Y. NISHIMOTO, Y. UEHARA, M. INABA, H. SHIMIZU, ICAS 2011(2011)

3) Y. NISHIMOTO, Y. UEHARA, K.SHIBATA, 40" NATAS (2012)
4) Y. UEHARA, E. SHIMODA, K. SHINBATA, Y. NISHIMOTO, 15" ICTAC (2012)
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IV —18 BLAKME & 5y 1 O BVFR R IC KT 2 SRR R o B2

Ly b 5 E =S L b 2 HAEL W
B2, THEK, EFES5

(#Zs )1 K BR) f5 A4 T, I

RS

1. LIz

wmaTOLEbEREEITENRER 7L LT, (4K, B (RE)., BN -
WEOK), bW E (REHEDWEEZGDL), MAEBREREZEZON L, MEHAIORF
ELT b mE (mREELZE0) A —M, ImINA - LEA., SR ENH Y,
INOPRHEMEIIEELTWD, BlAkMEESFTHLIARI T L 7Y a— LTIy
R FE~ DKy OB PBLI S v, B IR RO s LR TIiT
BB O S BEEL XA F =N RELS R, BFHRICKIREET LI LR o
T&/, A#ffgecigAFrtrmn—2A (MC), AU E=,L7 /) a—/ (PVA) ZHDY
EF. B TORMEICEREELE XL ETHEINDS 300nm B FOENRE RS L 2R
BEOBSMBEBEOEM2MmTZ2ITo/, b TEMMBROMEF ATV, KR %2 ILH
RV~ —ThiHrEEERY =F L (HDPE) & H#sL -,

2. FEB

A kb 1% Methyl Cellulose 50, 400, 4000; Wako, Polyvinyl alcohol (MW=115000;
SCIENTIFIC POLYMER PRODUCTS, Polymer Sample Kit Catalog No0.205), High density
polyethylene (MW=125000; SCIENTIFIC POLYMER PRODUCTS, Polymer Sample Kit
Catalog N0.205)% f# 1 L 7=, TGA I% SII NT Exstar 6000 TG/DTA7200, DSC % SII NT
Exstar DSC 6220 Zff/H L7, HAFRZH MM IEREYZN T LERITEICE W
T 270 nm K& TF 290 nm @ 55 4k ¢ A 2 == i T 35 BE AT - 72,

3. R

HDPE <Tl% 400~500C 22217 T 1 BEMED BN, MC Tlix 300~400CIZniF T 1
BEBE DBy i 3 . PVA TIE Ky D O %12, 200~ 300C & 400~500C T 2 Bt D #L
SNBSS, Fig.llZ MC50 & PVA @ TG i Z R L7, WTFhoREHIZE W T
HLE —-OBASMIEENE DN D E R 10~50%I2F8 W\ T, MNREIC K 5 HEEGRBEN %
TV, A MoEHifbo 2 VX —%2 ki L=, Tablel IR 2R L7, MC TIIFH
DTEPREVABEBZEASMOEEALT AL =N RELS o, F-WTHOR
BETH 290 nm THRHE LEZAEB O FRBASMOEHL I LT =B/ hoTWND
ZENDbND,

N KRS P
T 259-1293 EH il - & 2946
Tel:0463-59-4111 Fax:0463-58-9684 e-mail:y24moto@kanagawa-u.ac.jp
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AR e — 7 BNELH XD PVA 2 O HDPE Tl3. DSCHIEHEHE L v . 290 nm M & &
Bt v — 7 R EN PVA T 5C. HDPE T 1CIKIEMICE T & n iz,

(U oL

20.0 20.0 -

Ej« 400} 3\:« 40.0 |-
g 8

8 6001 2 600
1S £

80.0 - 80.0 -

100.0|- 100.0 -

273.0 440.0 606.0 773.0 940.0 1106.0 1273.0 273.0 440.0 606.0 773.0 940.0 1106.0 1273.0
T(K) T(K)
Fig.1-1 TG curves of irradiated MC 50 Fig.1-2 TG curves of irradiated PVA

before irradiation, after 270 nm irradiation , after 290 nm irradiation

Table 1 Activation energy of the thermal decomposition process at the reaction fraction
from 10% to 50%

Activation energy (kJ/mol)
before irradiation after irradiation at |after irradiation at
sample 270 nm 290 nm
MC 50 160.0 163.6. 157.6
MC 400 162.6 165.4 164.5
MC 4000 166.6 166.9 165.6
PVA 158.9 160.1 143.6
HDPE 218.5 209.2 201.2

PLEofER LY, MC,PVA, HDPE ICxf T 2 A MIBH O BN E S FIEIZ X - T
M CED2 RNl 20 EIZ290nmE270nmTE R D LB X ONT-,
ME L OB EOBHNEEICOWTELICHEMABRFTZ2ED T WS,

ARFFE T EBEEMZH T K A7 va 7 Z 7 HEFH EBR(11-504, 12-504)1C &
DAT > T,
1) Y. Uehara, S.Yamada, T. Tsugoshi, and Y. Nishimoto: 6th International & 8th

Japan-China Joint Symposium on Calorimetry and Thermal Analysis, CATS2011, (2011).
2) LS, W RFE, #EEEE, AL 7 B 47 BBV E R =, (2011).
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VOC-adsorption and desorption properties of circulative eco-materials, woodceramics

OWmFRZFE - /NEEE - GG - FEEEL - HUiEeEE © - WAL T °
CHA)IRER, " ERIREEREM 7 —, CRERIIEHRIEEYE)
Saki YAMADA, Satomi ONUKI, Yoshiki TAKAYAMA, Toshihiro OKABE, Toshihisa TUGOSHI, Yuko
NISHIMOTO
(Kanagawa Univ., AITC, AIST)

Abstract. The VOC adsorption and desorption properties of woodceramics prepared from apple waste were examined.
The VOC adsorption properties were evaluated by a rapid measuring method of evolution of VOCs from wood
materials using gas chromatography (GC). The VOC desorption properties were evaluated by prototype EGA-IAMS
using skimmer interface. These methods proved to be an effective acceleration test to evaluate the VOC adsorption and
desorption properties of wooden materials.

1. [XL®HIC

ENEZIGRRO —B L LT, BREHRARE R RSB M B #58 E: # b & % (Volatile Organic
Compound: VOC) D & RFMEDRRFT 21T - T\ b, KRERIKFEMELD VOC WS FFEITEVE &8 (TGA)
WA~ N7 7 4 —(GC)IZL VY, VOC BiERMEIZIAF~Y—A ¥ —T 2 — A& T A F U AfFER
MS (IA MS) 125V, ZNZIRFRENAIRETH D Z L2 ME L CT& 7z, BN - HANICEIT 5 VOC W5
FlL L TRO SN DHMEIL, R, WEF CHEMELZET DL L, WERRSIIHE LN &, HIRE
EORYFERANARETHLZ L, TXNIEVOCIH L GRBIRKIASH D Z L, OATHBLEZOND, M
Mol v aErks, 207, BB TEOREMAZEEE L THHEON AR Za~T V7L THLHY v R
I I v I RIINLOREER LTS,

2. EE

REHI AT, Vod, AVRREOEMLVFAR LTy BT I v 7 2&HH Lz, s s LR
B FEHEEE 20% OFRIR M TIZ 4 HELERFF L, SAKEOTFEZITo72, ICBWEIZIEENICTHFEL 9
LHELNMEYE & LT carvone, menthone, citronellol, R M'E & THHIYE ToH 2 p-xylene D 4 FliZ F10 I W
7o, AEHK 50 mg LIZBWWE 05 uLZE N LA T A7 7 A 3—7 ()L X —(ADVANTEC TOYO GC50)
LA T 0 mL)IZEPA L, 383 KIZ 1 REIRFFE ., A TV OXHHZ B GC JIIE L7z, GC HIES
PRIIBER ER— & Uiz, I, [ZBWEREZORE 10 mg 234 TLEL VRV L, Afx~—oA ¥ —
7 = — A & A T2 BRI R AT S B (ANELVA Tachnix, TIAS-254 )2 L ¥ He P& F. 293~573 K, 10
K/min THIBHRIE %217 - 7=,

3. HRLEE

BLATREOATRE VAR L= v RET I v 7 2D VOC W5 R

1273 K CHERR L 72 A W IR K OAFIRIZ 7 = / — VHiE & PVA ZiRINL 1073 K THER L TR L= v » K
7 w7 AD VOC WS ZMET LT-, AR TIE VOC &KX 10~29% TH->7-DIZkt L, vy F
£ 7 v 7 AT 88~100% & % L < WAESNHEMN LTz, WEHR D VOC OBEEFRE TldA H ik TIEFA-IREZH
BESBHAA L, 373 K fHEE TICHBET 201zt L, 7y K7 2 v 7 A TIHBBEBARIRE RS mIRIZ /R0 | #&
TIREEIL 573 KA E TEHA Lz, p-Xylene lZWERITR K TH o &I/ NCThotz, vy RET
27y ANFEO AL il L CTEN T VOC WERMEEZ A5 2 L hbnoT,

B2 BERIRED BRI D AX T v KRBT I v/ A0 VOC Wi A& Rt

673 K~1473 K THERL L7Z AKX 7 v F& T 2 7 v A0 VOC W& K 2 it L 7=, BERRIEEE 873 K & 1073 K
DORNFHED AT HIEENH Y 873 K £ T L 1073 K LLETHERHEN R/ D Z L ivbor- 7, ZHUX TGA
R X MREHT OFE T D b HEF Sz,
337/ — IR EHWTICRE LY v KRBT I v 7 2D VOC WM& Rk

AM ORERE DERDEPEFETEY) T HARNERIZIZ T = ) — VRN L GENDH 20, 7 = ) — /Ui
EORDVIZKREFEMZHWCHM LY v KT I v 7 A0 VOC WRERMEZ M Lz, 7= /7 — VR X
VIR LDy RET 27 v AREE, WAERIHEMN UNEE &2 B35 2 L3R TE 1=,
34F LD

BB L 727 > RT3 w7 22O T, VOC BRI DM 21T - 72, BALMIC e LT
RETZI v 7 AT HIETELIWERERN ET5Z ERDhoTz, WHEREXZY Y FETFI v I R
50mg & VOCO05uL Z#HWWT, K2 CHMTE 5, FARETE, 7 RET I v 7 AR JHRSM:
2 & o T, FrERMICWAET D VOC OFHmAT 2 %,

4. BEXHE

T.Tsugoshi, M.Yoshiizumi, Y.Nishimoto, R.Ozao : Trans. Mater. Res. Soc. Jpn., 32,1075-1078 (2007)
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Intramolecular oxidative coupling of sterically-regulated reticuline derivatives
(Department of Chemistry, Kanagawa University) OKayo Sugiyama * Urara Irie - Nobuko Watanabe * Hisako K. Ijuin *
Masakatsu Matsumoto

E-mail (Corresponding author): matsumo-chem@kanagawa-u.ac.jp

Morphine alkaioids are biosynthesized in opium poppy through characteristic intramolecular oxidative coupling of a ‘
reticuline, leading to a morphinandienone skeleton, salutaridine. Intramolecular phenolic C-C coupling for reticuline
derivatives would take place between p,0™-, pp’-, o,p- or o,0’-positions to give the corresponding products with
morphinandienone skeleton or aporphine skeleton. In this work, wé“;ynthesized sterically-regulated N-norreticuline

derivatives bearing a cyclic half-amide/half ester (lactone/lactam), and investigated whether or not they underwent the

expected intramolecular oxidative coupling.

1. 5
ELTLVTIOAL ROLEBSHRER T, VF2Z YV 105FRBLY v 7Y Ik o THRZ 4R

BELT 4P ) UBREEOYLY Y UL 2 MBIRIIZER & B (Scheme 1), Z OB v TV T
Em?ﬁ\Iaﬁu<%w74f291/yﬁ%%ﬁoNUVVB‘é%ﬂﬁ7ﬁw74V%%%ﬁT64£
U5 DAERNTRETH D, FE. ZOESRBETO 2 OBIREERN, ¥ b7 ok P50 IZBET DEER.
YAHY S —¥ CYPTI9B] DEIEI LB LBALAL ENTWA[IL, —F. AD P450 Tik, 3
BRIOICENT 4TV VT ) v LTTRAT A VR ER B L RBESR TSI DD, ZOFAF Y
Sy =R VF I ) UERBD 2 0OKIEH, T p BI o M MEMICEES DI I LIC
Y. BUVMIBEBLIUCIEBREZRBE LTS LELLND, Thbb, 7=/ —NVOBRLIET T2 1

k p.0’ - coupling pp'- wupllny \o,o' - coupling o,p’ - coupling j

Scheme 1 morphinandlenone skelston aporphine skeleton

OIS EALEEEPED TEER T L 2MTRLTVWS, FRARNICbEANRZ OS5 FRRIED v 7Y
yﬁﬁmpunmowrobnbnoﬁﬁﬁﬁ%:ol5&#kuﬁorw6°%bgmwyfubﬁﬁ&
FLEWSIAERERET S/ AMLF oY UBEEEZRE L, TOBULREERNTILVI60THS. T
nEThhbhiz /ML F 7Y v NI ERVEBREZEAL, TORRTEI VRILEWE AVICBRILR
JSERMLTERM], =2 Cik, MBSO BALEE FaxEl N g, 5~7 ARRICH 727
7B LTI b oAEREOBYEE 6ac AL, TOBLRISEHRNLICOTHRET 5,
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2. MRLER
HED 6a-c EROEPMEL 25 Fux o7 I /K TcisiX, 7 I FiK8 & Bischler-Napieralski RIS,

mEE LT 5 & THB LN 9 % NaBH BRIC L VAR LI, D%, ThEH 5~T BBOT I EZ LTV
hUHER AT D 10a-c LR, BV DT D 2 & T 6a-c ZEM L7 (Scheme 2).

1‘%6“7"‘.’.63 o

BIU6biz D/\/ _POCh 0 _ NaBH, BnO BnO .
H +
SVWTHE, ; "0 or0 N gno T O NH

HiEgsX R 9:81% Me(:—cls: 3% Meo7-trens: 2%
HARTIC | . .
AQURYAX a:1,1-carbonyldiimidazole " ) O o XR® e
. b: ethyl chlorooxoacstate/EtsN BnO R R 0
BEREL 7uts © dimethylmalonyl dichloride/EN  grO _HJ10% Pd-C HO @ N b: R .)]\“/.
7= (Figure 1), MeO MeO ) 0

10a:79 % 6a:91% o o
plzeodr = ari o LA
DOHEHENY 6a

12479 App’:3.60 A), 6b TiX333 ATHRZ LAbhol, B L& HEME 6a-c 12DV T, CHLCL
. hY ZVFaEBRTFEET. iodosobenzene diacetate PRWESFRBLY v 7Y IOV TRNEZIT-
fr b T A, BHEBETEOERMITHRRY OB
BROLHhIZ,

s BREERFOAXY VY ) VK 6a DR
et 97D v FRISTI, ppi CEULRIS 158
REGIZHEST U123 P Vil 3a A3 23 %OULR
TERLTVWAZ EREB SIS, THRLVT
L UBBOA Y RN T Sk Sa b 2 %HEBTE
TC., _ji‘ 6 Eﬁmﬁ&ﬁo%ﬁw 6b T po - Figure 1. ORTEP structures of 6a and 6b
WCRIG LI BROH L Y U FEEE 2b 2
25 %IRRT L, /<Y O BEkb b 3%ERLTVEZ EBHRBTE 7. 6 AREETIE. ¥
BLEEALT ATV VT ) o BEEEETAHEELINLVHRICARLTRY, B X IRHEARAT O
EREHDL ) VVTF I Y vOMBHEER R, BIES o 7Y VI RISOBREC BT S Z EibhoT,
X bz 7 BERHEE L OEEE 6c DA FHEBILY v 7Y VI RIEEIT212L 25 p, oL, p,ppLTDA Y
7Y S DEFTLIRENT 4TI BB AT A 20 2836 %. 3¢ 2520 %L 6a-c DFTHRHLE
RiEDRWERE o T,

MeO. MeO. O
AcO , OAc
Sy o

HO R 1 CF3COOH HO R
HO. O N, CH,Cl, O N
MeO
MeO o
Ba-c 2a-c S5a-c
Scheme 3

[1] Gesell, A.; Rolf, M.; Ziegler, J.; Diaz-Chévez, M. L.; Huang, F. C; Kutchan, T. M. J. Biol. Chem. 2009, 284,
24432-24442. (2] Vanderlaan, D. G; Schwartz, M. A.J. Org. Chem. 1985, 50, 743-741. [3] Schwartz, M. A.; Pham, P. T.
K.J. Org Chem. 1988, 53,2318-2322. [4] B8, #IL, (FHERE, Hadk, ARLERE 2 BFFR (2012)
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Chain-Growth Cycloaddition Polymerization via a Catalytic Alkyne [2 + 2 + 2]
Cyclotrimerization Reaction and Its Application to One-Shot Spontaneous Block
Copolymerization

Yu-ki Sugiyama, Tetsuya Sakurada, Rei Kato and Sentaro Okamoto
Department of Material and Life Chemistry, Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa-ku, Yokohama
221-8686

Cycloaddition reactions are of importance as a versatile means
for polymerization constructing a unique polymer structure,
particularly in recent utilization of [4 + 2] and [3 + 2]
cycloaddition. Herein we describe a novel polymerization
protocol by catalytic [2 + 2 + 2] cycloaddition reaction of
alkynes, which gave linear polymers and proceeded in a chain-
growth fashion. In addition, it was found that the reaction of a
mixture of two different triyne monomers yielded a copolymer
structurally similar to the block copolymer by one-shot
polymerization. By using a partially intramolecular cycloaddition
of alkyne and diyne as a polymerization reaction, the selective
cross-coupling between mono-alkyne and diyne parts is essential
to attain formation of linearly polymerized compounds. Thus, we
investigated the model reactions of internal diyne 1 with several
internal mono-alkynes 2 with use of our catalyst system,
dipimp/CoCl,-6H,0/Zn [dipimp = 2-(2,6-diisopopylphenyl)-
iminomethylpyridine] (Scheme 1) and found that the reaction of
a 1:1 mixture of 1 and propargyl alcohol 2a or ether 2b
proceeded smoothly to furnish the cross-coupled product 3
quantitatively. Internal alkyne structure prevented the self-
addition of 2 and the fact that 4-octyne (2c) did not react at all
indicates the importance of the participation of the propargylic
oxygen in 2a and 2b.

Scheme 1. Model Reaction for Designing Monomers
CoCl,-6H,0 (5 mol%)
R Dipimp (6 mol%)

ECn-Bu . |‘| Zn powder(15 mol%)  E R
"
= &y NMP, 50°C E

R R
i-Pr = n-Bu
1(E=CO.E) 2 — 3
(E = CO.EY @W@)

3a (R = CH,OH) : 97% (24 h)
i-pr 3b (R = CH,0-n-Pr) : 93% (24 h)
Dipimp 3c (R =n-Pr) : trace. (72 h)

Based on these results, we designed triyne 4a as a prototype of
yne-diyne monomer. The reaction of 4a in the presence of
CoCly-6H,0 (5 mol%), dipimp (6 mol%), activator 5 (15 mol%)
and Zn powder (10 mol%) in NMP at 50 °C proceeded smoothly
to polymerize 4a to a linear polymer poly-4a (Figure 1). The
GPC elution curve of the resulting polymers maintained
unimodal profile (Figure 1a) and the M, linearly increased with
the conversion (Figure 1b). The PDI value were less than 1.26
and the semilogarithmic kinetics plots of shown in Figure 1c was
linear up to 92 % conversion. These results clearly indicate that
polymerization proceeded in a chain-growth manner.

Next, we applied the method to the polymerization of a
mixture of two monomers with different reactivities. The
polymerization of a mixture of 4a and alkynyl ester 4b in a
cobalt catalyst system was investigated (Figure 2). As shown in
Figure 2a, the more reactive monomer 4b was completely
consumed within 30 min of its transitioning into the reaction with
the less reactive monomer 4a. The resultant polymer showed a
unimodal GPC profile with M, = 5.3 x10° and a narrow PDI
(1.27) (Figure 2b). For each monomer, the kinetic plot of
polymerization was almost linear. As a result, the reaction of a
mixture of 4a and 4b spontaneously gave a copolymer

structurally similar to the block copolymer produced by one-shot
polymerization.?
Activator 5 (15 mol%)

OH Dipimp (6 mol%)
_ CoCly-6H,0 (5 mol%) SO
N CH-BU Zn powder(10 mol%)
d — nBu  NMP,50°C . o
4a n-Bu n

() poly-4a

O/%COZEt
N
EtO,C—=—
Activator 5

[S)
In(Mp/M)

(XN
PDI

1 . - ot

“ 8288 s 560120 8
conversion (%) ~ Time [min]

-k

Figure 1. (a) GPC profiles. (b) Plots of M,, and PDI vs conversion.
(c) Plots of In [M]¢/[M] and PDI vs time.

Activator 5 (15 mol%)
EtO,C, Dipimp (6 mol %)

HO
\\ = n-Bu \\ =—N-BU  CoCl,-6H,0 (5 mol%)
— + Zn powder (10 mol %)
o =—n-Bu o =—n-Bu >
4a 4b

NMP, 50°C
n-Bu n-Bu OH
CO,Et
—>
o block—+0
n-Bu m n-Bu n
(poly-4b)-block-(poly-4a)
M, 5.3x103, PDI 1.27
(@ (b)
4a m 4a
4b ® 4b

Figure 2. (a) Plots of conversion and In [M]y/[M] vs time. (b) GPC profile
of the resulting polymer (after 90 min)
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Activation of An Alkyne [2 + 2 + 2] Catalyst by A Phthalate Additive
SAKURADA Tetsuya, SUGIYAMA Yu-ki, MATSUNO Chikashi and OKAMOTO Sentaro
Department of Material and Life Chemistry, Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa-ku, Yokohama
221-8686

Transition-metal-catalyzed [2 + 2 + 2] cycloadditions of alkynes
have been widely employed for the synthesis of substituted
benzenes. As a catalyst we have developed a 2-(2,6-diisopropyl-
phenyl)-iminomethylpyridine (dipimp)/CoCl>-6H20/Zn regant,
which cycloadds a variety of alkynes under mild reaction
conditions. However, the production of sterically demanding
benzene derivatives sometimes requires a long reaction time and
unactivated simple internal alkynes such as 4-octyne (2a) cannot
be utilized as the substrate. Herein we report our finding that an
addition of a catalytic amount of phthalate can activate catalysis
and overcome the above limitation.

Scheme 1 »
Additive (15 mol%)

n-Pr CoCly-6H,0 (5 mol%) n-Bu

E><_%_n-Bu | | Ligand (6 mol%) E n-Pr
+
— Zn powder (10 mol%) E g

E=rBu b " NWP50°C R

1a (E = CO,Et) 2a (3 eq) 3aa

Ligand Table 1

r . Entry Additive Ligand Yield of 3aa
i-Pr 7B\
//_Q //\ 1 none Dipimp trace
N N Ph,P  PPh,

2 none Dppe trace

i-Pr Dipimp  Dppe 3 4a  Dipimp  99%

— Additive 4 4a Dppe trace
R OCOZE‘ 5 4b  Dipimp  88%

@R R 6 4c 15%
4aR=(CO,Me) 4f R = (CO,Et) 7 ad 22%
4b R =(COzEt) 4gR=(H) 8 4e 43%
4c R = (CO,i-Pr) ~ O 9 4f trace
4dR=(COCH;) %0 o0« 10 4g trace

4eR=(CH,OH) PR, Phl . 4  Dipimp  g6%

First, the effect of an additive on the reaction of diynes 1a with
alkynes 2a was investigated and the results are summarized in
Table 1. In the presence of 15 mol% of dimethyl phthalate (4a),
the reaction in 2-methyl-2-pyroridone (NMP) proceeded
smoothly to provide 3aa quantatively (entry 3), while the
absence of 4a resulted in complete recovery of the substrates
(entry 1). It was found that this effect was ligand-dependent;
either the absence of ligand or use of dppe instead of dipimp
resulted in no production of 3aa (entrys 1, 2 and 4). Effects of
other compounds have been explored, and the results are shown
in entries 5—11. Introducing a sterically demanding alkyl group
to phthalate decreased the yield of 3aa (entries 5 and 6). In
addition, 1,4-diketone 4d and 1,4-diol 4e showed a certain degree
of activation (entries 7 and 8). Interestingly, no activation effect
was observed by the addition of terephthalate 4f or benzoate 49
(entries 9 and 10). The effect of 1,6-dicarbonyl compound 4h
was remarkable (entry 11). These results may suggest that the
near presence of two oxygen functionalities of carbonyl or
alcohol groups may be necessary for an effective activation of
the catalysis. The activation could probably occur through
coordination in a bidentate-ligating fashion to the cobalt atom in
an active catalytic species.

Scheme 2 shows the results of the reaction of other
representative compounds with and without the most effective
additive 4a. In the presence of 4a, sterically demand by fully
substituted benzenes 3ad and 3ca were obtained in high yields,
which could not be provided under unactivated conditions.
Similarly, 3ba was synthesized in 90% vyield, within 12 h in the

presence of 4a but the reaction without 4a was much slower and
did not complete in 24 h.

Scheme 2
CoCly-6H,0 (5 mol%) ;
R3 Dipimp (6 mol%) R,
—=R' 4a(0or15mol%) 7 R
Z\ — R2 | | Zn powder (10 mol%) - R4
- R4 NMP, 50 °C R2
1 2 3

2aR%,R*=n-Pr
2b R3= n-Pr, R* = SiMe,

1aR',R? = n-Bu
1b R, R? = SiMe;

1cR',R?=Ph
4a
n-Bu SiMe; Ph
E n-Pr E n-Pr E n-Pr
E SiMe; E n-Pr E n-Pr
n-Bu SiMe; Ph

3ab 3ba 3ca

With 4a:91% (12h)  With 4a : 90% (12 h) With 4a : 83% (12 h)

Without 4a : trace Without 4a : 50% (24 h) Without 4a : trace

Scheme 3 shows the results of a double cycloaddition of
tetrayne 5 with 2-butyn-1,4-diol (2c), giving biphenyl compound
6. The reaction without additive 4a (in THF) successfully gave 6
in 93%, but the reaction required as long as three days for
completion. The addition of phthalate 4a activated the catalysis
to enable the high-yield synthesis of 6 (98% yield) with a much
reduced reaction time (3 h).

Scheme 3

Ph
o - %
R L e S
Ph H ” . ” Dimethyl phthalate
m I P (or15mol%) :8 O o)
OH Zn powder (10 mol%)
o NMP, 50 °C Ph
5 2c (6 eq) 6

93 % yield (3 days, without 4a in THF)
98 % yield (3 h, with 4a)

The regioselectivity of the partially intermolecular reactions of
unsymmetrical diynes and alkynes was not greatly effected by
the addition of phthalate 4a (date not shown).

In conclusion, we found that the addition of a catalytic amount
of dicarbonyl or diol compounds can greatly activate the alkyne
[2 + 2 + 2] catalyst, (dipimp)/CoCl>-6H20/Zn (in NMP), to
enable a high-yield synthesis of sterically demanding hexa-
substituted benzenes from inactivated simple aliphatic internal
alkynes.
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KIstEIED PPV DERL LIZH R BT 0 | EEPISAILRIENEE TW L RN Do T,

1) T. Yokozawa, A. Yokoyama, Chem. Rev., 2009, 109, 5595.

2) T. Yokozawa, H. Kohno, Y. Ohta, A. Yokoyama, Macromolecules, 2010, 43, 7095.

Investigation of Pd-Catalyst-Transfer Suzuki-Miyaura Coupling Polymerization for the Synthesis of
Poly(p-phenylenevinylene).

Masataka NOJIMA, Yoshihiro OHTA, and Tsutomu YOKOZAWA (Department of Material and Life Chemistry,
Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa-ku, Yokohama 221-8686, Japan)

Tel: +81-45-481-5661, Fax: +81-45-413-9770, E-mail: yokozt01@kanagawa-u.ac.jp

Key word: Catalyst-Transfer Condensation Polymerization / Poly(phenylenevinylene) / n-Conjugated Polymer /
Suzuki-Miyaura Reaction

Abstract: We have reported Pd-catalyst-transfer Suzuki-Miyaura condensation polymerization for the synthesis
of well-defined poly(p-phenylene) (PPP). We now report the polymerization for the synthesis of
poly(p-phenylenevinylene) (PPV) under similar conditions to evaluate the chain-growth polymerization behavior.
The polymerization of 1 proceeded very fast with KOH/18-crown-6 as a base, but the molecular weight
distribution was broad. The MALDI-TOF MS of the obtained PPV suggested that chain transfer of the Pd
catalyst and deiodination occurred as side reactions. The polymerization of 2 did not suppress the side reactions.
The polymerization of 4 gave high-molecular-weight PPV, but accompanied disproportionation.

Scheme 2
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ZFL7- (Scheme 1), #DOfES, &/ ~—E%x 025 2 RO, ooV

M, HiEEA 1 Ik L CREIRMWS 2 LT, EilT
T RENE NI (M, = 7690, My/M, = 2.16),  (a) St ® O = TolylH
Fz, WTHNOERR Y ~—12 b Kl I XBALAA] 2 % O = Tolyl/ i 0 = Tolyl/l
HolkD b U VESE A STz (Figure 1b), L2»
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AN DR X Pd DEA ~0D S Z 753‘ Figure 1. MALDI-TOF MS spectra of PPV obtained by the polymerization of 1
H J? . 6 ﬁﬂ?\&i R EFI :'I:}i:jﬁ& f &) é & with 5 mol% of 2 and Cy,MeN at rt for (a) 5.5 h (Conv. of 1 =90%, M, = 1380,

( R= 2—ethy|hexyl>

L=P'Bu, Scheme 1

ﬂi\‘uﬁ%éﬂflo :j/uj:\ Ar-Pd-X(t-BU3P) @ié:ﬁg/\ MW/M,:1.43),(b)31;F:1(Conv.of1=100%,M:7690,MW/M:2.16) oR
5._;337;/_-_;334 ,1\ AR :/( _ SR - L-Pd-L
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S~ DOEHE ) MR 200 & b b, 3 1 PPY
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Scheme 2

L =PBuy

RICBEFWSIEE b I — B 3 %
MMZTZEAICE > THTREOHIEZRAT- (Scheme 2), L2xL72an s, 1 MIFTHET HEASHIT
Rk 3 HROFREDNEIRI S R o7, T B, Pd BTSN S kT U — L KD |
~—RF Y I —DRFE—IRFE HESITELEMICEN L TESDEITLTND Z DRI,
1) T. Yokozawa, A. Yokoyama, Chem. Rev., 2009, 109, 5595.

2) A. F. Littke, and G. C. Fu, J. Am. Chem. Soc., 2001, 123, 6989.

Study of Heck coupling polymerization for the synthesis of poly(phenylenevinylene) as a chain-growth
polymerization

Ryosuke SAITO, Masataka NOJIMA, Yoshihiro OHTA, and Tsutomu YOKOZAWA (Department of Material
and Life Chemistry, Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa-ku, Yokohama 221-8686, Japan)
Tel: +81-45-481-5661, Fax: +81-45-413-9770, E-mail: yokozt01@kanagawa-u.ac.jp

Key word: Catalyst-Transfer Condensation Polymerization / Heck reaction / n-Conjugated Polymer /
Poly(phenylenevinylene)

Abstract: We have reported catalyst-transfer condensation polymerization via Suzuki-Miyaura coupling reaction
and Kumada-Tamao coupling reaction. We now investigate Heck coupling polymerization leading to
poly(phenylenevinylene) (PPV) to see whether the polymerization proceeds in a chain-growth polymerization
manner. The polymerization was first carried out with 2 and Cy,MeN. The use of excessive base resulted in
smooth polymerization at room temperature to afford PPV with high molecular weight, but the polymerization
behavior showed step-growth polymerization manner. Low coordination ability of H-Pd-X(t-BusP), formed by
B-hydride elimination after insertion of carbon-carbon double bond into Ar-Pd-X(t-BusP) complex, would be
responsible for occurrence of step-growth polymerization.
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Investigation of Catalyst-Transfer Condensation Polymerization of Aromatic Monomers Containing C-C
double bond

Masataka NOJIMA, Yoshihiro OHTA, and Tsutomu YOKOZAWA

(Department of Material and Life Chemistry, Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa-ku,
Yokohama 221-8686, Japan)

Tel: +81-45-481-5661, Fax: +81-45-413-9770, E-mail: yokozt01@kanagawa-u.ac.jp

Key word: Catalyst-transfer condensation polymerization / Poly(phenylenevinylene) / n-Conjugated Polymer /

Kumada-Tamao coupling reaction / Suzuki-Miyaura coupling reaction

Abstract: We have reported Ni catalyst-transfer Kumada-Tamao coupling polymerization (Ni-CTCP) and Pd
catalyst-transfer Suzuki-Miyaura coupling polymerization (Pd-CTCP) for the synthesis of well-defined =-
conjugated aromatic polymers. We now report investigation of the CTCP of aromatic monomers containing C-C
double bond. The Kumada-Tamao coupling polymerization with a Ni catalyst afforded poly(phenylenevinylene)
or polystilbene with low molecular weight, implying that the C-C double bond disturbed the polymerization. On
the other hand, Suzuki-Miyaura coupling polymerization with a Pd catalyst yielded the corresponding polymers
with high molecular weight within several minutes. However, the molecular weight distribution was broad, and
the MALDI-TOF mass spectra of the obtained polymers showed the peak of polymers without the initiator unit
at the end group. These results indicated that chain transfer of the Pd catalyst occurred as a side reaction.
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Figure 1. MALDI-TOF mass spectrum of products obtained by the
polymerization of 9 with 5.0 mol% of 8 and CsF/18-crown-6
(M, = 6360, M,,/M,, = 1.43).
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