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ANTICANCER DRUGS 2013, Stockholm, Sweden (2013)
Daisuke Uemura
Marine Natural Products as Drug-leads

International Symposium for the 70th Anniversary of the Tohoku Branch of the
Chemical Society of Japan ( A A&{bFa BAbSCERAINE 70 A4 ERR ) |, Sendai,
Japan (2013)

Daisuke Uemura

Discovery of Drug-Leads from Marine Organisms

International Symposium on Natural Products Chemistry and Chemical Biology
2013, Nagoya, Japan (2013)

Daisuke Uemura

Chemical Biology of a Cyclic Peptide Exhibiting Fat Accumulation Inhibition

10™ Yoshimasa Hirata Memorial Lecture & ITbM-IGER Nagoya Symposium on
Transformative Synthesis, Nagoya, Japan (2014)

Daisuke Uemura

Chemical Biology Fantasia

International Workshop “From Soft Matter to protocell”, Sendai, Japan (2013)
Tadashi Sugawara
Approach to Evolvable Protocell

The 2nd Interanational Symposium on Dyanmical Ordering of Biomolecular
Systems for Creation of Intergerated Functions, Kyoto, Japan (2014)

Tadashi Sugawara

Emergence of Active Site for Self-reproducing Dyanmics in Vesicle-based Protocell

The 9™ International Symposium on the Kanagawa University — National Taiwan

University Exchange Program 2013, Hiratsuka, Japan (2014)
Kentaro Suzuki
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Morphological Change of Giant Vesicle Caused nu Molecule-based Dynamics

41th Annual Conference of North American Thermal Analysis Society (NATAS),
Bowling Green, KY, USA (2013)

Y. Nishimoto, H. Shimizu, N. sawada, T. Takei, Y. Suzuki

Harmful-Reagent-Free Separation and Concentration System of Boron with Freze and
Melt Process of Environmental Water

BiF¥e (—KEE. £304)

11th Workshop on Cyanobacteria, At. Louis, USA (2013)

Hajime Masukawa, Masaharu Kitashima, Robert P. Hausinger, Hidehiro Sakurali,
Kazuhito Inoue

Genetic Improvements and the Gas Compositions for Sustained Nitrogenase-based
Photobiological H, Production by Heterocystous Cyanobacteria

16th International Congress on PhotosynsthesisResearch, St. Louis, USA (2013)
Kenji V. P. Nagashima, Naoki Fusada, Sakiko Nagashima and Kazuhito Inoue

Exchange and Complementation of Genes Coding for Photosynthetic Reaction Center
Core Subunits Among Purple Bacteria

The 40th International Symposium on Nucleic Acids Chemistry (ISNAC),
Kanagawa University, Yokohama (2013)

Jakub Sebera, Jaroslav Burda, Michal Straka, Akira Ono, Chojiro Kojima, Yoshiyuki
Tanaka, and Vladimir Sychrovsky

Theoretical Model of the Reaction Pathway Describing Formation of the T-Hgll-T
Metal-Mediated DNA Base Pair

Takenori Dairaku, Itaru Okamoto, Kyoko Furuita, Jakub Sebera, Mathias Bickelhaupt,
Shuji Odal Daichi Yamanaka, Yoshinori Kondo, Vladimir Sychrovsky, Chojiro Kojima,
Akira Ono, Yoshiyuki Tanaka.

Structure of Ag(l)-mediated C-C base pair determined by hetero-nuclear NMR
spectroscopy

Jiro Kondo, Tom Yamada, Chika Hirose, Itaru Okamoto, Yoshiyuki Tanaka, Akira Ono
Crystal Structure of DNA duplex containing two consecutive T-Hg(I1)-T base pairs
Naoki Sagawa, Takahito Tomori, Hisao Saneyoshi, Itaru Okamoto, Akira Ono
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Synthesis of pro-drug type oligonucleotides having biodegradable protecting groups
Koichi Iketani, Itaru Okamoto, Hisao Saneyoshi and Akira Ono

Development of hypoxia activatable protecting groups for nucleotides and
oligonucleotides for pro-drug approach

Chizuko Tagawa, Tatsuya Funai, Osamu Nakagawa, Shun-ichi Wada, Hidetaka Torigoe,
Akira Ono, and Hidehito Urata,

Formation of consecutive thymine-Hgll-thymine base pairs catalyzed by DNA
polymerases

Kentaro Ohno, Hisao Saneyoshi, Akira Ono, Itaru Okamoto

Synthesis of a RNA detecting probe which binds a 3- end sequence of a target RNA and
increase fluorescence intensity

Kana Kozu, Hisao Saneyoshi, Itaru Okamoto, Akira Ono

Synthesis and properties of the DNA probe having modified pyrimidine bases

Shunichi Takasaki, Hiroyuki Yabe, Hisao Saneyoshi, Itaru Okamoto, Akira Ono
Synthesis and mercury (I1) ion binding of a thymine dimer in which two thymines are
linked by an alkyl chain

Masato Sugimoto, Hisao Saneyoshi, Itaru Okamoto, Akira Ono

Binding of Ag(l) ions by cytosine-cytosine pairs in DNA duplexes

Yuki Ando, Hisao Saneyoshi, Itaru Okamoto and Akira Ono

Metal ion binding by modified pyrimidine pairs in DNA duplexes

Shion Tanisaki, Itaru Okamoto, Hisao Saneyoshi and Akira Ono

Synthetic study of modified oligonucleotides containing 5-aminopyrimidine nucleoside

11th European Congress on Catalysis (EuropaCat-XIl), Lyon, France (2013)

S. Naito, T. Shingaki, T. Gou, and A. Yoshida

Roles of ordered-mesopores in the selective conversion of syngas to oxygenated
compounds under mild conditions over Pd/Al,O3 and Rh/CeO, catalysts

T. Nozawa, Y. Mizukoshi, A. Yoshida and S. Naito

Effect of metal particle sizes and supports upon aqueous phase reforming of acetic acid
over various supported precious metal catalysts

A. Yoshida, Y. Suzuki, M. Okazaki, and S. Naito

Production of 1-butanol and ethy acetate from ethanol in liquid phase over supported
iridium catalysts

16th International Symposium on Relation between Homogeneous and

Heterogeneous Catalysis (ISHHC-16), Sapporo, Japan (2013)
Jun Nakazawa, Shiro Hikichi
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Reactivity Control of Immobilized Metal Complex Catalysts by the Ligand Site Density
on Material Surface

Shiro Hikichi, Jun Nakazawa, Tomohiro Tsuruta

Bio-inspired Immobilized Metallocomplex Catalysts with Imidazolyl Group Containing
Ligands Mimicking Active Sites of Non-heme Metalloenzymes

The 15th Asian Chemical Congress, Sentosa, Singapore (2013)

Shiro Hikichi, Jun Nakazawa

Characterization of Nickel(ll)-acylperoxo Species Relevant to Catalytic Alkane
Hydroxylation by Nickel Complex with mCPBA

17th European Symposium on Fluorine Chemistry, Paris, France (2013)

Hisao Hori, Akihiro Takahashi, Yoshinari Noda, Takehiko Sakamoto

Efficient Mineralization of Fluorinated lonic Liquid Anions Using Subcritical and
Supercritical Water

Hirotaka Tanaka, Hisao Hori, Takehiko Sakamoto, Yogesh Patil, Bruno Ameduri
Mineralization of 2-Trifluoromethacrylic Acid Polymers by Use of Pressurized Hot
Water

6th International Conference on Green and Sustainable Chemistry, Nottingham,
UK (2013)

Hisao Hori, Yoshinari Noda, Akihiro Takahashi, Takehiko Sakamoto

Efficient Decomposition of Perfluorinated lonic Liquid Anions Using Hot Water with
Iron: An Essential Step in Recover of Fluorine Component from the lonic Liquid Waste

17th International Congress of Comparative Endocrinology, Barcelona, Spain
(2013)

H. Sugioka, S. Tsuruoka, N. Ishizaka, K. Asahina, T. Ohira

Localization of an insulin-like androgenic gland factor (IAG) in the kuruma prawn
Marsupenaeus japonicus

12th Asian Conference on Analytical Sciences (ASIANALYSIS XI), Fukuoka,
Japan (2013)

Y. Sasaki, A. lwasawa, Y. Nishimoto

Interaction of amino acids with hypochlorous acid

E. Shimoda, Y. Uehara, T. Suzuki, Y. Nishimoto

Water state in methyl cellulose thermo reversible hydrogels containing salt and
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polyethylene glycol

41th Annual Conference of North American Thermal Analysis Society (NATAS),
Bowling Green, KY, USA (2013)

Y. Nishimoto, E. Shimoda, Y. Uehara, T. Suzuki

Water State in Methyl Cellulose Thermo Reversible Hydrogels Containing Salt and
Polyethylene Glycol

The 9th International Symposium on the Kanagawa University — National Taiwan
University Exchange Program 2013, Kanagawa University, Kanagawa (2014)

K. Ogawa, T. Matsubara

A Computational Study on the Mechanism of New Cross-Coupling by the Palladium

Catalyst
T. Sato, K. Inoue

Effects of the disruption of nifH gene encoding the iron protein of Mo-type nitrogenase
on the activity of V-type nitrogenase in the cyanobacterium Nostoc sp. PCC 7422 cells

224nd Meeting of ECS, San Francisco, USA (2013)

Takao Gunji, Govindachetty Saravanan, Shingo Kaneko, Genki Kobayashi, Futoshi
Matsumoto

Enhanced Catalytic Oxygen Reduction Performance from Titania Supported PtPb
Nanoparticles

Takashi Tsuda, Govindachetty Saravanan, Arockiam John Jeevagan, Masanari
Hashimoto, Shingo Kaneko, Genki Kobayashi, Futoshi Matsumoto

Synthesis of Intermetallic Nanoparticles as Co-catalyst on Anatase TiO, and Its
Photocatalytic Activity

BrRFE: (BERE. £104)

FHARFHKRGEL - ATHERFALE(2013), & HE
H R
BRETCHE= b —YE2RH L= KFEAEEOERIEL

BERAESMBEEME KT I F—2014, KK
FH EF{=
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ARIE T ez R LTt i 7ok AR pE

L ERFEBEMBFZMIERE F IBEIRKAIE S /) RX—T a3 &I F—,
FLIR (2013)

EWAPN

KK — Bt D&M -

DIFRZORLFT=T2DXTHEIC - ABIELEERERE - .
‘& (2013)

EW PN i

Y — REWITRD T

BUBELVF 2T b —F TR =X RA— MFER FilcRAIEY —
XL LTCORBMICHES — EMEILAIZE - FHFE (2013)

IREPN

AIFRY — RE L TCRIMEEZ D

F4ECIMoS®E X F—, [IR
BIFIE
VAT A E LTCHI NTH

HBE S FFFEF RS (2013), R
B IE
Artificial Cell Constructed as a Molecular System

AMHEAN BERBALEMERS £1 36 7xu—HE#ES. EAF
B IFIE
BT AT AE L TONTLHIN

RN E [Wo X LEE 51 RBEEMES. BUE
B JFE
R NVOHCHAFES A F I 7 ATkT 5 NE DNA O E

% 2 [B] NINS Colloquium, #H)I|

B JE
SR LD ARV IR L H CHRE 52 7 VRN TR
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BrREe (—REE. £1514)

EWILE~Y UL FT 7 )YV —%ERKE (2013), IRFE

H)l—, dbRIETS. B, B

T I T T OIEYTFRIKBAERE &R X MK

Peggia, #8)1—. ALBIEyE, B, H Efn

Nostoc sp. strain PCC 7422 AHupL ® Mo = k 1 7 F—¥&faF#EIc L 5 V
W= kv —E '8

FRITTIRE L R

7 )L< T £ Chromobox protein (CBX)? ¢cDNA 7 m—=127

AAEYFESE 77 ERE (2013), FLIR

JESIEIR, H)I—, B, H B

ST IR TV THRERICE DK T T ATF v 73y FINTOKFBEFEITKT
LHigRE 5 DR

SUEDSTFEME (2013), DTETHFITHR—N, KEH
I —, B, B
AT VA NMERGBEEEFERRRIC X B KEAERE

BBEAF TR LVF—HRARE (2013), FK

HOFSErE, dES IR, ) —. KEETR. KEPET HFEC

TN T VTR LOREIEE RIS K D KEAEEITH T DRI A KT
FEARWALAR D 52788

S555[E H AMEM AT P2 F 2 (2014), B

B IETR, )1 —, R, JE B

TIAF I RNy TERNZTT )R T )T ORI FHIKEAERE

) — B, H B

T RO NT 1 A MBS RIZ XD KEAEMEO ) L

PPORRER, BTHER, HEBC, JE R, AR

Anabaena sp. strain PCC 7120 (281 2 NifUEHEIZ L DFeST 7 A X — kI
TXIZIKAFET D

w3E 7+ —F 5 [ANTHER] (2013), FH
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R

ERETEHSRE = barF—BEFH LIoKkFEEDEHFEL
KIGEIR, BHER., KEWT, B

FLAFE BT DB BSOS v 37 OFER AN 2 & BEREFA A

FARI 7 +—F A TALKARK] (2014). £ HE

F A=, dEEIETG. BRI, b

KFNY T —MEFIRT T AT v I ME W2 AKBEERANAAY T 7 2 —0DH
3¢

K EEIR, Andre Vermeglio, /K&, J EFi
ﬂ@tAﬁﬁl@tm%ﬁﬁ$bm®@%ﬁ5¢®§%@k%@ B AR 7 %
UMD RN —ZH S E DY 7 TRk

[FCEXPO2014] FCT AT v 27 77— A (2014), K

F B, B, ) —, dEEIER. KEENE. KERT
TR T YT RENE G K D KBRS K R A EERFSE B %
A K B A FERIFSE T

FHBMBERFELELREE I F— (2013), ik

B B A EiEL IS 338, bR K
NENE/REEWE T VT F o D7 I VA Fa D—if5E
AR « L&A « JIIREEE « B K

gaA ) IA A HROEYTEIEYERR

KHAM, KAtdnt, B0, AR

Mangicol FHO A A5t

FEOsEI R R A BILEWHME (2013), HH

22T, ENGRHEE- BOLERE, BARE ., RS . WEkREZ . BAT K
JaA I HAAAVHRAZT ) LTA T T — ZHWABEEYMEA Y
—=7

RGO, IIHE, BAKE)

MHEEBE Amphidinium sp.DPEAT 5 AR U A — AL G Wi ORI fEAT

HARFEXFEUREFES (2014), 4 HE

RGBRE, I, AR

IR = 5& Amphidinium sp. HI2ROER % 7R RFBFHE DB D R U A— L& WHED
SRR
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IREFEA . FNHTE . mASEdE, FIES, A

PUEFY ) T4 K CL-C13 75 7 A v b DSEARFEEIIE Y

BRI RRR, JURIER, B, IS, ML E 1, (LHE, AKE
Halichrome A O & RHFZE

MR K, 7R, bBATKE, AR

NY 7l DREFEERK

IAE R, ALELA, JIIREETE,  BAF K

NENT AR 53 A BH S 2 7RI R AR

H BT A ILEniE, RS, BRSO

HERF SR EIEEWE T VT F o D I N A Fa v —

IATE R, KREEA JIAEE,  EA K

& Ry E Y U kg GSK-3 B DFHFETEYEZ A 7 5 i E R bk R PR R
BRIERZEZ . RKILVERE, BARE . filREEST. WERRE.Z . AR

gaA YA A EBEMRKA LT ) DT74 77V —ORHEGEE X O
PRBNIEWL, ZREBIRME, HEEE, ZILERL LEIA, AT

Bk K74 ~X7°F K lyngbyacyclamide A 35 £ O' B O & A

NIRRT, BRIRACZ . mAEE. FESh, EAREKE]

U FY ) T4 R C94-Cl04 7 T 7 A Lk DNARFEAIE KL
RN, B EEIR, JIIARER

TEEa T U LERE R L LTI K DGR T Y AT A DOREEE L BRI 72
A H = X MG

BRE=ER, AT, )RS,

Pl 7 a A a2 L— A Y U0 AEROIESERRE &R E R
ACFIIEEE . ARt AR,

TNV RGN T 2 LSRR & T2 7K O 6 o Al SO

AL, ARSI, A

B AR EERRAL Cup DE T LEEIR

= HEH, B E]

RUFFV AL L— 2T T L— e LTmRRAT 4 V&) EEED 7 5 A%
—1k

A, P

Zr(IVYERRY A% 7 A X L— F(POM) % Lewis FRfii & U 7= & /KIAIR T O
(L7 v R— Vs

FHZAL, Ak G, B i)

TN =0 MDA TEHR ) a2 o T AT — N DA & ik
FrEFHm, HHEM, REBAK, RELE, BEds

RATZ 7 W)WY G AR = F AL LRI AR T =Frnbild 7 7 A
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2 —RUbEY 2 TR L LY 7 == v 7 F L v DK G

EEILE, ¥HHm, REHAR, & HEH0, B

RV T 7L — R e L) TAX =T A RO ER VBT =
F v DINF

HHEESR, RECE, ERZR, 2k . BEfEs

Dawson B U B SRR Z HREEAR L LTc o-F % (IV) JEfE &R X
OBRIR Y EAR DG Rk

BB ETL, KR, BE R

F & (IV) =& Dawson B AR U Bt B &R & 0 T A A B B RE O SOG4 R
Wy O IE

mILRE, DaEf T, B

(D-, L-DL-) 7 /v F = R(NEHE DAL, 4 1M & FLEiE e

MATE—, AR, MARZ, BHEHA, /NS

A TR ER BT TR B S D PR L O B 3%

M ENA 7, /NP, S IE

2 RE{DNA (25T % Pyrrolo-dC Hi 2 5 e I A~ » FH X L 8R4 A4 DA
EH

LRI, IR, SR, BEHES, /N

&JEEH DNA " HEHOBZEN — L OMEE & B8 o8

VEIAIRC, THECERE, EIE, o) HsaRR

N5 R —& v b2 6725 B a0 N EERO IR BUFIME O Hil{E

HEENE, SRHEFEET, ol RRS

B EA LSS AR AREE L K 2 7 v 1 B ASPEI T T 2 B TR R R D A

— JWEERR, AN, PIREE, AT A, PR, MERME, SIHIERR
FURETY UARL— ML T2HT D~ H () ¥ 7 F MERO SR
e R

VeI, IR B, R SCER, SRR, /MR A, HisIE, Mk,
5 | 4t S RS

b ReX i R_RUBUEKEEA LS RINERO AR L MEE

KBRS, TLA#R, EEALSC, AMAF AN, TFiEIE, MM, o HisERg
FHT7 )T MEROBRRIGEMAL & U RT3 E L R

AHEM, /IHHETE], AR, MRS AN, HIEIE, MM, 5IHER
Wi RBNL T2 AT D 2390 FINSERD AR & M

AT EROR. =R, AOKRERE. ZUNE =, /N
HALFITHEE W T2 KRB O L =7 LRk dlalil

HEsEE, R AR

WER LK & W=7 v FR U~ —PVDF O 8 i K 53 g UEE o
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ARG, ARIRE KEAT, Y AR

PR A Z 7 L R KE W27 v Tk A A IR O 3 VR O fR
REEME, RIREEE, S HAR, SawmA, g2, 8RR, &HIE
DAERFL L — ML A IFV Y 7 AR AGT D WA A R S SS T1T
XDV %A T2 bRUT VB E F ORES EEA OpHIE FME

FERRE, TR, BHEKRR, 4HiE=E, BRIE

R F L) a— U HBERRS 7 VOBRREILICBIT A VR T Ly 7 AD
PIES

HREELAR, SnARMERRR, SHHRRR, Bl 080T, I FARMEE, BRIE

WA F E THEEZ W22 A 4 — R OFRRFERRI T 2 B R EE
FIN oo zh 3

ERARHERRR, B FIE

RN X - TIEB 2 B4a 7 5 B SRR

RESRAE, SRS, SHH KRR, EEIE

DNA-IE5 FEEERBHERT DV ¥ A T > b 7 VTR O Urchinil 28 1
HIMAA ., mESE, EAL T

HH AR S O D RSy 5 AT

ST 7NN 2 07 GINNIRE 4 210 € N TV S

NA A~ AR OFREE e & VOC Wi g Kk

PR L2 EE TR (2013), W

Je BER, R, AR

Half-paddlewheel & 2 7 X “EZEE IR DG AL & AR FFA SIS

BrobBRE, BEShER. R, AR

Yy TR T VT ARSI T DR AU
AEATIEEE . ARithIr, )IAE,

HERRZEAG X T 2 7 A(INEER DA AL & KD IR TSI I 1T 2 il /E H
AREAREIT . A,

Paddlewheel Gl = 7 7 b =#ZEH IR ORI, - IRREIS L UDLKFE I AU
T, NERE L RRARAAT, JIARE

Ni-SOD% €7 /b & LIz b E DFRFR ~ D2

IRIEHG . BT AR, BE ]

%4 BRILEE ARV B & AEERTERA L L2 30 % H0; ag. (2L 54 L7 o
> DR F AL

AL, fazkim, B

Keggin M7 Vv~ ) & o 7 AT — F—XREFETH L NA v FINTHH
Zr(IV)HF(IV)Y & AR Y BEHL DG Rk & 7 i1
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PR, &, B ]

S IR BRI AT 7 R A L Keggin R U BRHE O BUGIT K 2 5 4:(1)
DT AL — N FF L FEORK

& HEEW, IS, B ]

GV BRI AT 4 VR EERE Keggin TR U BRHE O SIGIZ L 28 L
7 A& —[WbE M DAL & HiE

mILRE, DA ke, e fEE

TNAX= U ZEN A & TR Y ~ =M)A., 5 S &k O ETE M
HEbxE ia kKT FERE AT, FH O Rh, Sl RE e EE
TNAF= a2 & TR Y ~ =M)A., 57 FiiE & O ETE M
HEEIE, E DR, RS

=T = T IOV F R Y SRR FOSHEIT 6 5 Tpdb il iz 1~ B DO E I D %)
ES

kA, BIHISIER, FiERIE

TUNEER NU AL T Y VLR L — ML OSSR 2R E O iR B & 8 E
{LSE AR~ oD J B

TIHERS . SRR, FREIE

7V w7 BOGZEFIR LTz e~ 28K [E EA LSS AL o B %

H ARG E B L S A0EERKES (2013), TRISAS 7L o A F—
mILSeE, BEEE. hakT

FAR= L BRI T LT DA DA~ —PEERVEE RO AR, 45 T-HEYE L i
e

FEbx L Ak, Sl FEENES. mILRE, e
P O FF AEDOL-V > 2B T & LTRSS R DA R fE & Tt s
P

Soosesr, s, mIRE, PR hE S, AR T, BPE ]

R 7 VA vz BEBRBO)ERO AR, G & O E T

HIECSHEE T = 2 ¥ (2013), # U —R— ViR
FEHZA, a7k G, 2]

TV =7 L) —EHKeggin BN O E 7 2 7 AT — N DERLE S
TR AR, &, B ]

& (1) 71 VIR BEIP(p-tolyl)s SRESIA & AR Y FRIEDOISZ K 54(1)7 7 A X —H1F
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mAE, SORERE, KEFE, RIAARE, fAKE. B ]

Dha=g AIVINT = AV)EARY B OV A AWERE L LT L R—

—506 —



I RS a Y iy U R E

SR G N DR/ N = e

Zr(IV)IHF(IV) & A AR U Bl 2 i BERTERIAR & L@ b kKBl LA ALV 7 4 D
TR F Ak

mILSeE, BEE, Akl T

TNAX= EENL T &35 R Y ~—ER()SERO ARk, A ISR & OPTETE
gotsedr, mILE., Ak, B E]

BBl NHC N1 1:2 5 ZRER(DEER O A % O AT

ShLEGZE, Yotsedr, HEbs &, mILRE, ek, BEEE
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EWRETVFRUVAVURY T A (2013), EEKE, B
s - WA B CEE OMES, N &

AR OIRIE R S50 T CIR AL Al BE 7o R EL O BAFE A 5T

eIl A, K BN, EE MES, WA B NP g
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B IEIAAL FTEEAEYVRY T L (2013), L EBRBRFERLF v /82
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55 112 B SRR < (2013). #KH

& HEESL, VR B R R

AHERIGZIER LA U ST F REEMMEIZBT 2 A VY R—F 22U D
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P e KEVE—. FHHBESL, NEEE X
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Frédéric ODDON, HIA K, F{EIE, 5 HIsEs

EAAL I XV U IVAR b— N ZZERRNL T & U7z B ER(N)EEIR O A AR L A1 1 st
ERAY ks

EIHEA, SFHEAOKR, (WEERER, G R, HERIE, SRR

= T IV—T L SR D RO

B OARIE, e, RIFEATE, HEIE, 5 HSE AR

= TN—FF T = )T MEEROMEFRE - Tp B F EOEHIL D2

F22ERIREAEF RS (2013). HKE
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mfEIEL, BPHEMAER, R E, o OAE

7 v FaRA A IR O G K Sy fRAVER O Ft

20134t b Fa e (2013), A&l

HEOAS . HRHOR, ZaRmRL. ACKEERSE ZORE =, /iR gE
HALFRFIEIC L KT NED L =7 AD[EY

- #EH]

PVA 7 4 W DO T N LA v OXEWER &= 3L ¥ —BE)
NITAER, PERAE 1. FHEFEA T, IRk, RARER

o —MLEERE LY v —TEMicn oA ' & AR EY

#36[E 7 v RILFEFwE (2013), o< IX

U OAH . BPHER. mEL, SRR

7 FBRA A RN O HG TR 53 iR SO

T HEfmS, AR

HBEEFROK 2 =T 7 ¢ 4 RO/ MR ALEE O i
RS, WEHS K, bRk, H AS

AL T VAT T IV LY A LR R O i LK 4 iR

F48E H A KBREFLSES (2014), IE

A ERREOR. AR, ACKESEE ZANE =, /s
KA TR LB KF NS D V=7 Apksy DRI

FRHGLE, AHEAST, W ASB

BT F A 2 2 FFo 7 v 38R S o Hh s K o3 i

—509 —



Rk 25 - A A KEFEESHKERS (2013), =H
MEER., ARS8, KR
A4 v oIl FRRLE L ORI X OREE R E

% 38 [E H AN W FERE (2013), E &
RMEEAT, EBER, B AR. AUk . KER|
7 v~ = B IERERR O AT O #eST

5 24 B EBARE EERS. B

RAEEME, B, SRR, SR A, RIIFEZ, SRR, BHRIE
TNWVRAREAIZ ) T LNEGT DRMEA A BB S Tl DT v A
T R RU T VIR

FRRSAE, B HEARRR, BIRIE

~NT ) VR T AT GG E AT DT =4 MRS O ARk E RV
IV DB

FEIE S FRFHwE (2013), FHA

OGRS, SHRRR, I FARAME, $ARMEKRRR, &IHIE

vA = RS U Y —TCEE LT SRRy N —JIZBIT5ET
LB

i RS- AR

7 2 REE B O RSS2 BT 5 iR AT

(A% Al 5] BF5E£6.0, %M
WARSAE, SEIFEHE, B H KRS, &HIE
FF 7 a ~erOUrchinfil B2l

73 Byt Eatwme (2013), JbvEE

PIAL 1. BHEEZE, SAREL

BRBIAK A~ & B L U 7= s e s o L e

HIMAA, mESE, EAL T

TIRIAIFEENZ FAN 2 RIRREAT DR S3 7 4T 2

THECK, SE@EfE—. AL T

AF e —2At Rr T VHOKOIREIZETHR) =F L7 ) a—LiR
SN g2

AL HEREGE, ERREN, ARG S JERsE

TGIMS & & A h VU 7 22 X B BIEEAGHELO R FIE O

—510—



PAAT A e Rfeth, JIIEE, FEH, & RERE
FREH LRI K0 R L2 KT OBLR -« BRIED)RAZ B9 % FEAAFSE

FHALFE624E = (2013), KBk

ARz, WAL T

BT & T~ 4y eEIERAIE  (DSC-Raman) % JV\/2PEG-MC D /KR ZE)
A R, BARER, VAL T

V7 N A ACE B HTIE ORI L5 BT~ 0 3t

FAEN, IDHEEZR R, MEREL, TR, EAL T
2y U o F—Z B T HVOCK AR
PRS-, M2 RIEfEth, SE D
WHESRRE D T X BE~DIEH & B
HUMEA, M ESE, AL T

A O RSy 43 AT — TR B R H AR —

FIBEI & o Fardtis (2013), HIE

THBOR, SEHE—, EALT

AF o —RAb KoL oKORESHT
THBOR, SLlfdE—, BafmA, BEEEE, AL T
BUKMEB 31 OBVRFEIC RT3 2 SRR S O 5222 1T

FAEI BB EF IS (2013), FFE

SeHfE—, THBIR, WAL, MikHm., 5EEAT

57 1 DB FRFFME )T 2 SR MR RS D5 2

THBER, a2, AL T

WROR) =F L7 ) a— LGl AFiu—2t Ra 7 /LoiREntr

$E23E H AMRSER K, Bk

Y. Aoyanagi, M. Takaoka, Y. Nishimoto

Elemental Analysis of Natural Whetstones

K. Shibata, M. Iwasa, Y. Ichimura, T. Tsugoshi, E. Shimoda, Y. Nishimoto

Influence of UV irradiation on the thermal properties of Methyl Cellulose and PVA

E. Shimoda, T. Suzuzki, Y. Nishimoto

State Analysis of Methyl Cellulose Thermo Reversible Hydrogels Containing Salt and
Polyethylene Glycol

Y. Nishimoto, N. Oda, T. Takei, Y. Suzuki

Separation and Concentration System of Minor Element with a freeze and Melt Process

—511—



of Environmental Water
T. Shiraishi, S. Yamada, Y. Kataoka, T. Okabe, T. Tsugoshi, Y. Nishimoto
VOC-Adsorption and Desorption properties of Charcoals and Steam Activated Charcoal

AEMIFEICACFRAN RS FOEEMBERHRS. WK

OHEBEA T, BEEVFIL, L, TEE)), MMEF. mAELA, A
1B

ANT FFT VA A B IR OEFHEO # G CE

BRIEFES 203EEKFRE (2013), R LEKRE

HEH & %2 . Govindachetty Saravanan, & A E k. Arokim John Jeevagan,
eI ERE, & TFEE. MK, AKX

< & Ak A W Bh il 45 156 fidt 455 oD & e & it R

Al = & #E . Govindachetty Saravanan, FI3:f. Arokim John Jeevagan, ¥
HEN., @ FEIE. IMXEHE BRAKX

& & FALE W o AR & oy R E M T B Y — NE AR & LT o
H

BEETEY ORI T L eSS DOREDRB] (2013), HRKRFAE
EREFTa L Ry a vyl —b

ELHE S, FEAERL, Arockiam John Jeevagan, ERE) &, &5, = PNHERS.
(AN N

&ML AW T/ b1 Bh /WO, Sl DA Rk & it

EEERHEE 129 EHEEAKSE (2014), EREHNRKZEHFAS ¥ /8%
A R, HHEBR. AR, Arockiam John Jeevagan, <& 7{E1&. & PUHE
PtPb 4 )& 11t & Wy B ik /WO 3 Y i D& Bl & it A

BRLFSEBIEIRE (2014), EAEKZ

A Hpk, H#H &S, A= &#E. Arockiam John Jeevagan, &1 fE1&. &
ZNIVN

F4 R4 RS Y % Bt & U 7= el oA pk & ARSI M DR (2)

—512—



ANTICANCER DRUGS 2013

Marine Natural Products as Drug-leads

AUTHOR: Uemura, Daisuke PhD*

AFFILIATIONS: 1 Department of Chemistry, Faculty of Science, Kanagawa University.

CORRESPONDING AUTHOR: Daisuke Uemura Department of Chemistry, Faculty of Science, Kanagawa University., 4926 Tsutchiya, Hiratsu-
ka, Kanagawa 259-1293 Japan. Phone: +81-463-59-4111(ext. 2719). Fax: +81-463-58-9684. E-mail: uemurad@kanagawa-u.ac.jp

KEYWORDS: marine natural products — halichondrin B — eribulin — lyngbyacycloamide.

ABSTRACT Many compounds with extraordinary chemical structures and brilliant bioactivities have been identified from marine
organisms. | will illustrate the fascinating natural products as anti cancer drugs | have been investigating. My presentation consists
of two topics.

1) Development of eribulin from halichondrin B.
2) Identification and characterization of novel antitumor natural prodacts, lyngbyacycloamides.

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 tublin, which makes this natural product an interesting candidate for the treatment of cancer. How-
ever, the difficulty of collecting sufficient material (only 12.5 mg from 600 kg of sponge) impaired studies for its development. The
complete synthesis of halichondrin B in 1992 represented a breakthrough. The total synthesis also facilitated the structure-activity
relationship study, and which 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 anti-cancer
drug Halaven.

Cyanobacteria are photosynthetic prokaryotes and that are widely distributed throughout marine and terrestrial enviroments. Mem-
bers of the marine cyanobacteria genus Lyngbya are known to synthesize structurally interesting and biologically active secondary
metabolites. Recently, my research group has purified new compounds lyngbyacyclamides A and B. The biological activities of
these cyclic peptides are quite unique, since they show toxicity against B16 melanoma cells. And our study revealed that these
compounds inhibit the ERK (Extracellular signal-regulated kinase) activity. Efforts to synthesize these molecules are currently in
progress so that we can elucidate the mechanism of action in more detail.

Abstract #
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Many compounds with surprisingly unique structures and brilliant biological activities have been
identified from marine organisms. In this presentation, I will highlight some fascinating natural products as
promising drug leads.

Halichondrin B is a good example of a natural product that has been studied as a drug lead. This
polyether macrolide was first isolated from the black sponge Halichondria okadai in 1986 and was shown to
have antitumor activity. The natural product showed a novel mechanism of action that disrupts the dynamics of
tubulin polymerization, which makes it an interesting candidate for cancer treatment. However, developmental
studies were hindered because of its limited availability. The total synthesis of halichondrin B in 1992 led to a
breakthrough. This achievement made available a sufficient amount of material for further studies and made
possible an examination of the structure-activity relationship, which revealed that a macrocyclic lactone moiety
is essential for this activity.
Finally, the analogue of this
moiety is now available on
the market as the breast
cancer drug, Halaven®,
which offers hope to
end-stage patients.

Cyanobacteria are photosynthetic prokaryotes and that are widely distributed throughout marine and
terrestrial environments. Members of the marine cyanobacteria
genus Lyngbia 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 interesting; they show toxicity
against B16 melanoma cells and MCF-7 breast cancer cells, but
not brine shrimp. Our flow cytometric study revealed that these
cyclic peptides kill cancer cells without increasing sub-G1
population, suggesting that the cell death induced by these natural
products is not associated with apoptosis. Efforts to synthesize
these molecules are currently in progress so that we are able to

elucidate the mechanism of action of lyngbyacyclamides in detail. lyngbyacyclamide A (R=H)
lyngbyacyclamide B (R=0OH)

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. Furthermore, our efforts successfully established bacterial artificial chromosome
(BAC)-based gene library with an average length of 150 kbp to produce more complicated compounds such as
halichondrins, okadaic acid and other compounds as leads for new drugs.
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In conclusion, we are conducting research aimed at discovering new leads that can be further
developed into future medicines.
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Chemical Biology of a Cyclic Peptide Exhibiting Fat
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In recent years, obesity
Is one of the biggest problems all over the world. L
. } . ) Y N
Ternatin 1, a cyclic heptapeptide isolated from R & o

. . Ho' ©, O Me HN
the mushroom Coriolus versicolor, shows a HNW/(NJ\rNM
|
6]

strong inhibitory effect for fat accumulation(!l, O  Me

In addition, the blood sugar

level was significantly

decreased by treatment of

ternatin in type Il diabetic

model  micel?.  These

features make this natural

product a  promising

candidate for treatment of

metabolic syndrome. Fig 1. Blood sugar level in diabetes model mice
However, the mechanism of action has been remained unclear. In this study, we

tried to elucidate the mechanism of action of ternatin.

To this end, we designed two ternatin derivatives, one is

the substitution of amino acid at position 6 (2), as a positive control, and another
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is its stereoisomer (3) B,
) - l\llle O
as a negative control to /N HN ) NQHN£<

e O
isolate intracellular HOH Ho 0 Me HN
HN
binding  molecule  of j mﬁ
i HZN\/
ternatin. 3

Azide 5 was synthesized from NMe-D-homoserine 4
converted to its phosphoester, o o.M
NH, NBoc
followed by Sn2 reaction and ?LOH mNs

methylation. Liquid phase peptide 4

@) H O  Me
synthesis was conducted to synthesize 5 — o " NK(NBOC
i i o 1L,
6

left fragment 6 by using 5 as starting

material. Right fragment 8 was -
prepared from 7 by liquid phase . '™ BocHN o
—_— 0 = Me
peptide  synthesis, as  well. © Meoﬁ?\)\
Condensation between 6 and 8 . 80
resulted in heptapeptide, followed by
Me O
cyclization to afford precursor of 1?,@ N\)L
o *Me 0
it O 0 MeHN
positive control 9. Precursor of 3was 6 + 8 — HOW T N*r“‘y\)\
also  synthesized  from by NgMe 0
9

NMe-L-homoserine in similar way of
9. Finally, these precursors were o —. 2
deprotected to give ternatin derivative probes. Both probes were yielded 2.3%

with total 14 steps.

The synthesized probes were covalently bound to
Sepharose beads by means of NHS-conjugated Sepharose to prepaire
ternatin-affinity column. Now, we are trying to identify ternatin-associated

component in 3T3-L1 cells.
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Obesity has recently become one of the most
serious health problems worldwide. Ternatin 1, a
cyclic heptapeptide isolated from the mushroom
Coriolus  versicolor, strongly inhibits fat
accumulation®. In addition, treatment with ternatin
significantly decreased the blood sugar level in a
mouse model of type Il diabetes (Fig.1)®. Thus,
this natural product is a promising candidate for the
treatment of metabolic syndrome. However, the
mechanism of action is still unclear. In
this study, we tried to elucidate the
mechanism of action of ternatin.

We designed two ternatin derivatives,
one with a substitution of the amino acid
at position 6 (2), as a positive control,
and its stereoisomer (3) ®, as a negative
control, to isolate the intracellular
molecule that shows binding with
ternatin.

We were able to
synthesize both  deri-
vatives. The synthesized
probes were covalently
bound to Sepharose
beads to prepare a
ternatin-affinity column.
We are now trying to
identify
ternatin-associated component in 3T3-L1 cells.

fM

I also discuss the latest data from marine genome projects.
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1. INTRODUCTION

Construction of a protocell from a material side is an effective approach to reveal the missing link
between inanimate and animate objects. Recently we have constructed a giant vesicle (GV)-based protocell
model in which amplification of DNA (1229 bp) and self-reproduction of GV are closely linked®.
Self-reproduction of this protocell, however, ceases after the birth of a second generation due to the depletion
of deoxyribonucleoside triphosphates (ANTPs). Another drawback is that there is no defined correlation
between encapsulated DNA (genotype) and properties of this primitive protocell (phenotype). We intended to
upgrade our GV-based protocell in respect of the recursiveness and the correlation between genotype and
phenotype in the self-proliferation process.

2. RESULTS & DISCUSSION

A recursive protocell was achieved by restoring the depleted dNTP and the unbalanced ratio of vesicular
membranes by fusing the cationic and DNA-depleted GV of the second generation with a conveyer GV with
the negative surface charge, containing dNTP.2 We defined 4 stages of our self-proliferating GV. It is to be
noted that each specific external stimuli promotes the stage of the protocell to the next. As for the correlation
between genotype (DNA) and phenotype (the frequency and the patterns of self-reproducing dynamics of
GV), we added a PEG-grafted phospholipid to modulate the interaction between DNA and vesicular
membrane containing cationic lipids, and found that the addition of the PEG-lipid induced a birthing-like
deformation, which is a new pattern of deformation for the GV-based protocell. The ratio of budding and
birthing deformations depends on the length of encapsulated DNA. This dependency may lead to the
correlation between genotype and phenotype, which is indispensable to develop an evolvable protocell.

3. CONCLUSIONS

In our GV-based protocell, like ribozymes or protein enzymes, the DNA template serves as an enzyme,
being accompanied by amphiphilic catalyst C for the production of membrane lipid V through hydrolysis of
the membrane lipid precursor. Therefore, this mechanism provides our protocells an opportunity for rapid
mutation. If GVs containing DNAs of different lengths occasionally fuse with each other, the division of the
fused GV might yield mutant GVs that contain the optimal composition of the different template DNAs to
maximize proliferative capacity. It means that, after the repeated self-reproduction dynamics, an evolvable
vesicle-based protocell suitable for environments will emerge.

This collaborative research was conducted with Prof. Imai’s group in Tohoku Univ., and Prof. Toyota’s
group in Univ. of Tokyo. T.S. thanks, in particular, Miss Yumi Kan and Dr. Kensuke Kurihara for their great
contribution to this report.

REFERENCES
1) Kurihara, K. et al, Nature Chem. 3, 775-781 (2011), 2) Suzuki, K. et al, Chem. Lett., 41, 789-791 (2012)
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Construction of a protocell from a material side is an effective approach to reveal the missing
link between inanimate and animate objects. Recently we have constructed a giant vesicle
(GV)-based protocell model in which amplification of DNA and self-reproduction of GV are
closely linked.” The crucial point is how to link two reproductive dynamics, self-replication
of DNA and self-reproduction of GV. It was found that the addition of an amphiphilic
membrane precursor to the vesicular dispersion induced rapid divisions of GVs in which the
template DNA was amplified by the polymerase chain reaction. The linkage between these
two dynamics is achieved by a lipoplex comprising of amplified DNA and cationic membrane
lipids, together with amphiphilic catalyst in the vesicular membrane. It is to note that the
lipoplex serves as a pseudo-enzyme for producing membrane lipids from its precursor and
also as a scaffold for dividing budded GVs.

Self-reproduction of this protocell, however, ceases after the birth of GVs of the second
generation due to the depletion of deoxyribonucleoside triphosphates (ANTPs). A recursive
protocell was achieved by restoring the depleted dNTP by fusing them with a conveyer GV
with the negative surface charge, containing dNTP.? Another finding in the diverse
morphological changes in the self-reproduction dynamics is that the morphological patterns
(equivolume division or nesting) of GV containing PEG-grafted lipid (PEG-lipid was added
to modulate the interaction between DNA and the cationic vesicular membrane) depend
distinctly on the length of DNA encapsulated in GV. The differentiation between division and
nesting may be derived from the location of the lipoplex containing the DNA of the different
lengths in vesicular membrane. This result gives a clue to correlate genotype (encapsulated
DNA) and phenotype (proliferation capability) of GV-based protocell.

1) K. Kurihara et al., Nature Chem. 3, 775 (2011); 2) K. Suzuki et al., Chem. Lett. 41, 789 (2012)

LAddress: 2946 Tsuchiya, Hiratsuka, Kanagawa 259-1293, Japan
Phone: +81-463-59-4111, e-mail: sugawara-t@kanagawa-u.ac.jp
2Address: 3-8-1 Komaba, Meguro, Tokyo 153-8902, Japan
$Address: 41-1 Yokomichi, Nagakute, Aichi 480-1192, Japan
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Amphiphilic molecules (amphiphiles) which bear a hydrophilic head group and hydrophobic
tail(s) draw considerable attention in these years because of their formation of characteristic self-
assemblies, such as micelles or vesicles, in water. Recent topics in this research area are, for
example, preparation of a micro-reactor in which various chemical reactions proceed or

construction of a vesicle-based protocell.’ Amphiphiles Amphiphile(Phospholipid)

to form such self-assemblies can be classified in terms of . OJLNVW
“signs of charges” (negative, positive or zwitterionic) of ,,Lgvofifeoyvow
the head group and a “packing parameter”, p = V/al, — O

where V is the total volume of the cylindrical ™ePeread HdrophobicTais
hydrophobic tail(s), a is the effective area of the a p=—
hydrophilic head group, and | is a length of the :

hydrophobic tail(s). The in vivo or in labo. syntheses of | ® )

amphiphiles is also a matter of concern of chemists and D DDD =
biochemists in the related fields. We have been interested | g

in designing and synthesizing such amphiphiles as to
construct giant vesicles (GV),? the diameter of which is === _ _
larger than 1 um, exhibiting outstanding morphological Lipid Bilayer  Vesicle Micelle

changes.

In this talk, 1 should like to concentrate my topic on vesicular morphological changes which are
induced not only by physical stimuli, such as high ionic strength or electric filed but also
chemical reactions, such as hydrolysis of amphiphiles containing an imine bond or its reverse
process (dehydrocondensation), photodecomposition of amphiphiles with a photo-reactive site,
that take place within GV. Observed morphological changes of GVs can be categorized by
Rupture, i.e. poring, division, self-reproduction®?, and Alliance, i.e. selective adhesion?,
fusion®# and reversible networking®. The mechanism and application of such morphological

changes will be discussed in the seminar.
Rupture Alliance

0=0 GO0

1 Selective Adhesion
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ABSTRACT

The separation and concentration system of Boron with freeze and melt process of environmental
water such as river water and sea water was established. This method is applicable to relatively large-
volume of environmental water without using a harmful reagent. We used the sea water and the river
water as the environmental sample. Boron in seawater or the river water is concentrated by dissolving in
a eutectic mixture of NaCl and water at a freeze process. This method will be applicable to the other rare
metal element.

The concentration of trace Boron presented in dilute solutions with freeze and melt process

When we held an aqueous solution of boron concentration 1 or 5ppm to 243 K for one hour, and
half volume froze up, we separated ice and liquid. When we held an aqueous solution of boron
concentration 1 or 5 ppm to 243 K for six hours and completely froze up, we took out a sample and
melted at room temperature, and half volume melt down, we separated ice and liquid. Boron
concentrated it in a liquid in all cases in the freeze process. When acid, base or salt coexisted in the melt
process, boron concentrated it in a liquid. It was revealed that boron concentrated it to a liquid when
environmental water froze up. When environmental water was held to 243 K for one hour, the eutectic
of NaCl and ice was not formed. On the other hand, when environmental water was held to 243 K for six
hours, the eutectic of NaCl and ice was formed. It was considered that boron in seawater or the river
water was concentrated by dissolving in a eutectic mixture of NaCl and water at a freeze process.

A eutectic of salt and the water can concentrate boron in the environmental water

Sodium chloride and water forms a eutectic of salt and ice at low temperature. The melting point
of the eutectic is around 251 K. We have found that the eutectic of NaCl and water forms complexes
with oxygen, hydrogen sulfide and carbon dioxide. The oxygen adducts of the eutectic of NaCl and
water interacts with amino acids or sugars. We thought that B in the environmental water dissolved in
eutectic mixture of NaCl and water. We passed an aqueous boron solution to the crushed frozen salt
solution and examined adsorption to ice of B. The adsorption of boron increases with the salt
concentration of the ice.
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1 Introduction

Since the pioneering work of Mobil research group, various kinds of ordered mesoporous metal oxides such as
SiO,, AlL,Os, TiO,, ZrO,, Nb,O;, CeO,, SnO,, and MnO, have been synthesized by using organic molecules as struc-
ture determining templates. Because of the enhancement of surface area, unique chemical environment inside the
pores and controllable porosity, these mesostructured materials are very attractive for catalyst supports. On the
other hand, C, and C, oxygenates such as methanol and ethanol are becoming key chemicals for energy producing
processes and the developments of new types of catalysts to synthesize these oxygenated compounds selectively
from biomass derived synthesis gas (syngas) are strongly desired to decrease the global dependency on petroleum.

In the present study, we have chosen ordered-mesoporous alumina (MA) supported palladium and orderd-
mesoporous ceria (MC) supported rhodium catalysts for the selective formation of methanol or ethanol in syngas
conversion at the temperature ranges of 373-473 K and under atmospheric pressures.

2 Experimental

Ordered mesoporous alumina (MA) was prepared by a solvent evaporation induced self-assembling method.
The surfactant Pluronic P123 was dissolved into ethanol at room temperature. Then, aluminum iso-propoxide and
nitric acid were added to this solution with vigorous stirring. The mixture was stirred at room temperature for 5 h
and then put into a 333K drying oven to undergo solvent evaporation process. After 48 h of aging, the sample was
calcined at 1073K for 4h. Ordered mesoporous CeO, (MC) was synthesized by using the ordered mesoporous silica
KIT-6 as a hard template followed by the removal of silica with NaOH solution. The KIT-6 was prepared according
to the literature. The mesoporous CeO, was prepared as follow; 1 g of KIT-6 was mixed with 4g of hydrated cerium
nitrate and 20 mL EtOH. After the evaporation of EtOH at room temperature, the mixture was calcined at 623K.
The above process was repeated with 3g of hydrated cerium nitrate, and cacinated at 773K. Silica template was
removed by washing with heated 1 M NaOH solution twice and then washed with distilled water thoroughly, and
finally calcined at 1073K for 4h. For comparison, amoluphous Al,O3 (AL) and CeO, (CE) were prepared without
template materials. Precursor salts of Pd(acac), or RhClswere impregnated on these supports by incipient wetness
method. The catalysts were characterized by N, sorption, SEM, TEM, XRD and CO chemisorption by FT-IR. The
catalytic reaction was carried out in a closed gas circulation system with the online gas chromatography (TCD and
FID). The catalyst (0.2 g of Pd/MA, Pd/AL, Rh/MC or Rh/CE) was put in a U-shaped reaction vessel which was
connected to the circulation system and reduced by 200Torr of H, at 573K for 5h before reaction. The CO hydro-
genation with 1:2 ratio of CO and H; (Total: 90 Torr) was carried out at 423-473K.

40_nm
% > <«
~10 nm \
(a) ()

Fig.1 (a) TEM image of MA viewed along with of (110) plane, (b) TEM image of MA viewed along with (001)
plane, and (c) TEM image of MC viewed along with (110) plane.
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J  Results and discussion

3.1 Characterization of catalysts

Evidence of the presence of hexagonal ordered mesopores (P6mm symmetry) in prepared MA was provided by
clear small angle XRD patterns. The N, sorption isotherms in both MA and MC samples showed typical type IV
sorption isotherms with H1 hysteresis loops characteristic for mesoporous materials with cylindrical
pores whose surface area and pore parameters are summerized in Table 1. As shown in Figs. 1(a) and (b), typical
TEM images of well ordered hexagonal mesoporous structure along (001) and (110) directions were observed on
MA sample. The ordered arrangement of cerium oxide nanorods in cubic la-3d symmetry can be clearly observed
in Fig. 1(c), indicating that the replica inherits the symmetry from the KIT-6 template.

Table 1 Product distributions of CO-H, reaction over various catalysts (473K, 6h) and their characterization data.

Catalysts Selectivity (%) Surf. Area Pore size Dispersion
[ C, MeOH | DME | EtOH | AcH (m?/g) (nm) D (%)
1wt% Pd/MA 0.8 3.7 49.2 46.9 0.1 0.0 116.0 10.9 49.3
1wt% Pd/AL 40.7 2.4 40.7 16.0 16.0 0.2 34.5 — 12.3
4wt% Rh/MA | 54.5 37.9 3.2 0.0 3.4 1.1 127.8 11.2 34.6
4we% Rh/AL | 52.0 43.2 1.2 0.0 2.7 0.9 39.3 — 24.5
4wt% Rh/MC 25.8 28.0 3.3 0.0 34.3 8.5 95.2 9.04 89.8
4wt% Rh/CE 38.8 44.4 0.0 0.0 12.8 3.7 64.4 - 46.9
. . () (b)
3.2 Catalytic reactions
2 2034 ! 15‘80 ¢
. ' 04
Table 1 summarizes Pd and Rh metal AN
dispersions of various catalysts determined &5 32 8
by CO adsorption at RT. Ordered mesopo- § 3
rous alumina or ceria supported catalysts 51— 2 AL
. . . . . S < PNl s 1 573K red.
maintained their metal particle sizes much < : -0 T T
smaller than non-mesoporous alumina (AL) 05 o
or CeO, (CE) supported ones even after P o e g red.
higher temperature r ion, which is on o . or L
nigne temperature reduction, Ch Is one 20400 i laooRTlcngmeo 2200 2000 1800 1600 1400 1200
important role of mesopores. In order to Wavenumber / cm Wavenumber / cm-
obtain the primary product distributions of Fig.2 FT-IR spectra of CO (a) at RT, (a) over Rh/MC, followed
CO-H; reaction, liquid N; cold trap was by TPD, (b) over Rh/CE after reduction at various temperatures.

equipped along with circulation loop to

obtain primary product distributions, and the selectivities of 473K reaction after 6h are summarized in Table 1. In
the case of Pd/MA catalyst, the amount of hydrocarbons was very little suggesting the poor ability of CO dissocia-
tion over Pd inside the mesopore, and more than 95% of the products were methanol and dimethylether (DME),
indicating that positively charged smaller Pd particles inside the mesopore may participate oxygenated compound
formation. It is interesting to note that the ratio of DME/MeOH is three times bigger over Pd/MA than over Pd/AL,
suggesting certain unique acidic properties of the pores.

In the case of Al,O3 supported Rh catalysts, the situation is rather different from Pd, and not much selectivity
difference was observed between mesoporous and non-mesoporous catalysts. However, in the case of CeO, sup-
ported Rh catalysts, large selectivity difference was observed. Over Rh/MC catalysts, nealy 1:1 ratio of hydrocar-
bons and C, oxygenated compounds were formed indicating that both CO dissociation and CO insersion to methyl
intermediate are facilitated inside the mesopores of CeO,. On the contrary, more than three times hydrocarbons
were formed on non-mesoporous CeO, surface, which suggests the difference of Rh surface structures on both cata-
lysts. Fig. 2 shows FT-IR stectra of adsorbed CO at room temperature over Rh/MC and Rh/CE catalysts and fol-
lowing TPD results. Over Rh/MC catalyst, two large CO peaks were observed at 2055 and 1784 cm™, which can
be assigned to the terminal and three-centered bridging carbonyl bands, respectively, of very small Rh clusters like
Rhe(CO)6. Over Rh/CE catalyst, linearly adsorbed CO and briged CO peaks were observed at 2034 and 1870 cm™
togethher with some surface carbonate peaks at 1690 and 1580 cm™. These IR results suggest the formation of
unique Rh clusters inside the mesopores, which may be responsible for selective C, oxygenates formation.

4 Conclusions

(1) Ordered mesopores of Al,O3 and CeO, can keep Pd and Rh metal partice sizes smaller than non-porous supports.
(2) Inside alumina mesopores, positively charged smaller Pd particles may particitate in selective MeOH formation.
(3) Unique Rh clusters formed inside orderd mesopores of CeO, may be responsible for C, oxygenates formation.
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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). J. Dumesic et al. reported the liquid phase reaction of methanol and other oxygenates with wat-
er over supported Pt catalysts at 500K. Generation of H, and CO, by liquid—phase reforming at low temperatures,
however, is accompanied by selectivity challenges, because 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 effect of metal particle sizes as well as the kinds of supports on the
APR reaction of acetic acid over TiO,, Al,03, CeO,, ZrO, and MgO supported Ru, Rh, Ir and Pt catalysts to clarify
the controlling factors for the selectivity of this reaction.

2 Experimental

Various supported precious metal catalysts were prepared by a conventional impregnation method employing
RUCls, RhCls, H,IrClg and H,PtClg as precursors and TiO, (50 m?).Al,O3 (100 m?), CeO, (150 m?), ZrO, (100 m?)
and MgO (160 m?) as support materials. 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 solu-
tion of reactants (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 catalysts were controlled by changing the loading
amounts of metal precursors in the impregnation procedure.

3 Results and discussion

3.1 Agqueous phase reforming of aceti acid over TiO,
spported Ru, Rh, Ir and Pt catalysts at 473 K

Figure 1 shows the time courses of the acetic acid re-
forming over (A) 5 wt% and (B) 0.5 wt% Ru/TiO, catalysts
at 473 K. In both cases, H,, CH, and CO, were the major
products in the gas phase with small amount of liquid phase
products. Over 5 wt% 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 CH4 and CO, was formed continuously for 10 hours,
suggesting the occurrence of a simple decomposition of
acetic acid (CH;COOH —CH, + CO; (1)). Over 0.5 wt%
catalyst, the formation of H, continued for 10 hours and the
ratio of H, and CO, was nearly two with much less amount
of CH,, clearly indicating the occurrence of the reforming

w
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——H2
—a— CH4
—=—CO2

w
o
T

Amount of product/ mmol g-cat™
5 & 8 B
T T T T
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1 1 1
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Reaction time / min

Fig.1 Time courses of aqueous AcOH-H,O reaction
over (A) 5wt% and (B) 0.5 wt% Ru/TiO; at 473K.
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process with water to form 2:1 ratio of H, and CO, ( CH3COOH + 2H,0 — 4H,+ 2C0O,(2)).

Table 1 shows the turnover frequencies of the initial rates of H,, CO, and CH,4 formation over TiO, supported
Ru, Rh, Ir and Pt catalysts in 1 vol% aquous AcOH reforming reaction at 473 K. Similar particle size effect to Ru
catalysts was observed in the case of Rh/TiO, and smaller particle sizes of 0.5 wt% Rh catalysts showed much larg-
er CO,/CH, ratio than 5 wt% Rh

catalysts, indicating the operation of Table 1. Effect of metal particle sizes upon the initial rates of APR.

N N A 0, A R -3 -T
reforming reaction with water fol- Catalysts | wt% | Dispresion Turnover frequency / x10™sec
lowing. th . h N | (%) H, CO, CH, | CO,/ICH,
owing the reaction scheme (2). In g m65 50 245 13.56 1158 | 6.69 1.73
the case of PUTiO,, CO./CH, ratio Rymrio, | 05 119.7 5.97 286 | 0.19 15.05
was rather high even 5 wt% catalysts Rh/TIO, 5.0 323 5.09 443 2 44 1.82
with larger particle sizes, although Rh/TiO, 0.5 83.6 8.44 4.07 1.24 3.28
the activity itself was low comparing Ir/TiO, 5.0 55.3 0.61 0.28 0.16 1.75
other catalysts Pt/TiO, 5.0 14.1 2.30 0.11 0.02 5.5
3.2 Support effect of 1 vol% aqueous AcOH reforming Table 2. Effect of Supports S
reaction over 5 wt% Ru catalysts at 473 K Catalysts | Inital rate/ mmol - g-cat.™ - s
Table 2 izs the effect of vari ts on th H, CO, CHs | CO,/CH,
~ Table 2 summarizs the effect of various supports on the RUTIO, 822 611 305 188
initial rates of Hy, _COZ and CH, formation. The activity RU/ALOD, 746 6.08 331 184
order of the Kkind of supports was as follows; Ru/CeO, 457 274 153 1.79
TiO,>Al,03>Ce0,=2r0, >> MgO, suggestiong the sup- RU/ZrO, 4.02 4.05 234 1.73
port materials which possess acidic properties may be Ru//MgO 0.45 0.00 0.00 -

preferable for this reaction.

3.3 Infrared spectroscopic investigation of adsorbed species during gaseous AcOH-H,O reaction over 5 wt%
Ru/TiO, and 5 wt% Ir/TiO, catalysts

Figs. 2-(1) and 2-(2) show the infrared spectra of adsorbed AcOH and H,O over 5wt% Ru/TiO, and Ir/TiO, cat-
alysts. First of all, 5 Torr of AcOH was introduced onto the reduced catalysts at room temperature (spectra (a)).
Over Ru/TiO,, two kinds of adsorbed acetate were observed which showed two set bands of [1417, 1534 cm™] and
[1477, 1549 cm™], as well as two kinds of adsorbed acetic acid with two set bands at [1299, 1668 cm™] and [1340,
1696 cm™], respectively. Almost similar bands are obserbed over Ir/TiO,. After evacuation of gas phase AcOH, 5
Torr of H,O was introduced onto AcOH preadsorbed surface (spectra (b)), and the sample temperature was raised
to 553K following the reaction rate between AcOH(a) and H,O(g). After 30 mim, CO (a) bands were observed at
2044 cm™(Ru) and 2015 cm™(Ir), respectively (spectra(c)). In the case of Ru catalyst, the bands of CO (a), acetate
(a) and acetic acids (a) were gradually decreased after 90 and 180 min reactions (spectra(d) and (e)). However, in
the case of Ir catalyst, these bands did nod change much even after 180 min reaction at 553K, and began to decrease
slowly after 180 min at 575K (spectra (f)). Stronger adsorption of CO (a) and acetate(a) over Ir metal would be the
reason why Ir metal showed the lower activity for aqueous phase reforming of acetic acid than Ru metal catalyst.

®
©
(d
©

: (b)
T, T

2200 2000 1800 1600 1400 1200 1000
Wavenumber / cm™

Fig.2-(2) FT-IR spectra over 5wt% Ir/TiO,. (a) 5 Torr of
AcOH at r.t. (b) After evac., 5 Torr of H,O was intro-

duced. (c) 553K reaction for 30min (d) 180 min, (e)573K
reaction for, 30 min (f) 180 min.

Absorbance / a.u.
Absorbance / a.u.

1 I 1 I 1 I 1 I 1 I 1
2200 2000 1800 1600 1400 1200 1000

Wavenumber / cm™

Fig2-(1) FT-IR spectra over 5wt% Ru/TiO,. (a)5 Torr
of AcOH at r.t. (b) After evac., 5 Torr of H,O was
introduced. (c) 553K reaction for 30 min, (d) 90 min
(e) 150 min.

4 Conclusions (font style: Times bold 10pt)

(1) Smaller metal particles can prevent the undesirable direct decomposition of acetic acid in APR reaction.
(2) Smaller metal particles can participate in the reforming of AcOH with water to form 2:1 ratio of H, and CO..
(3) Acidic supports are more favourable for APR reaction of acetic acid than basic supports.
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1 Introduction

From past decades, crude oil has been the conventional low material for producing wide variety of organic
compounds. Nowadays, growing consumption of crude oil in the world causes steep rises of oil prices. In addition,
sustainability of oil resources is doubtful. Therefore, much attention has been paid to establish the processes to
produce organic compounds from alternative low materials. Ethanol is one of the suitable candidates as an alterna-
tive low material because it has low toxicity and (it) can be produced from renewable biomass.

C4 organic compounds(,) such as butanol(s) and ethyl acetate have wide application(s) in industries. For ex-
ample, 1-butanol is an intermediate to produce butyl esters, such as dibutyl phthalate and butyl acetate, which are
used as plasticizer and solvent, respectively. On the other hand, ethyl acetate is one of the extensively used solvent,
which substitutes for toxic halogenated hydrocarbons and aromatics. To date, those materials are mainly produced
through petrochemical processes; 1-butanal is produced by hydroformylation of propylene and ethyl acetate is pro-
duced by dimerization of acetaldehyde, which is produced by Wacker oxidation of ethylene. Production of those
useful C4 compounds from alternative low materials such as ethanol is attractive especially from the industrial
viewpoint. In thiswork, we investigate the catalytic activity of various supported iridium catalysts for production of
1-butanol and ethyl acetate from ethanol in liquid phase.

2  Experimental

Supported metal catalysts were prepared by the conventional impregnation method. The loading amount of met-
als was adjusted to 5 wt%. The Re, Mo and Sn added Ir/TiO, catalysts were prepared by the successive impregna-
tion method. The precursor of Re, Mo and Sn was impregnated and calcined at 773 K, followed by the impregna-
tion of iridium precursors. The atomic ratio of those additives and iridium was adjusted to unity.

The catalytic reaction was carried out as follows; 0.15 g of a catalyst was charged into an autoclave (100 mL,
TVS-N2, Taiatsu Techno co.), following to the reduction at 523 K at 1 h in a 50 mL/min of H, stream. After cool-
ing to room temperature, a mixture of ethanol (10 mL, 168 mmol) and n-dodecane (0.2 mL, 0.82 mmol) was
charged into an autoclave under N, atmosphere. The reaction was carried out at 473 K with stirring the reaction
mixture. The pressure of the reactor during the reaction was ca. 2.8 MPa. Both gaseous and liquid phases were pe-
riodically sampled and analysed. The amounts of the products were determined using a GC-TCD for a gaseous
phase and (using) a GC-FID for a liquid phase, respectively. The products were identified by comparison of the
mass spectra with those of authentic samples.

3 Results and discussion

Al,O3 supported various 8-10 group metal catalysts were examined to disclose suitable metal candidates for the
production of C4 compounds (Table 1). When Ir and Ag/Al,O3; were applied, the main products were hydrogen and
1-butanol in the gas and liquid phase, respectively, although some amount of methane and carbon dioxide was
formed over Ir/Al,O3. Those catalysts dehydrogenated ethanol to form acetaldehyde and successive condensation of
acetaldehyde proceeded to form crotonaldehyde, which is an intermediate of 1-butanol. The formation of 1-butanol
from ethanol is accounted to a dimerization of alcohol, which is known as Gerbe reaction.[1] When Rh/AI,O3; was
applied, formation of significant amount of methane was observed. It is reported that Rh catalysts are active for
carbonyl abstraction and metahanation [2]. Decomposition of acetaldehyde to form methane and carbon monoxide,
and successive methanation of carbon monoxide would be a reason for formation of large amount of methane over
Rh/Al,Os. Pt/Al,O3 was also active for the production of hydrogen and 1-butanols, while it was less active than
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other three catalysts. These results revealed that Ir/Al,O3; gave the largest amount of 1-butanols and showed the
highest ethanol conversion among these examined catalysts.

In order to find suitable supports for Ir catalysts, the reactions were carried out using various supported Ir cata-
lysts. Similar to Ir/Al,Os, Ir/ZrO, gave hydrogen and 1-butanol as main products, although the selectivity was high-
er than Ir/Al,Os. The catalytic activities of Ir/TiO, and Ir/MgO were worse than Ir/Al,O3 and Ir/ZrO,. The relations
between Ir particle size and TOF values calculated from the formation rates of hydrogen, acetaldehyde and 1-
butanol were shown in Figure 1. The formation rates of hydrogen and acetaldehyde were well dependent on the
particle size, suggesting that dehydrogenation reaction of ethanol is size-sensitive. On the other hand, the formation
rate of 1-butanol was less dependent on the particle size. The test reaction applying acetaldehyde and ZrO, alone
revealed that acetaldehyde converted into crotonaldehyde over ZrO, support without Ir metal. The poor dependence
between the formation rate of 1-butanol and the Ir particle sizes suggests that aldol condensation of acetaldehyde
over supports determined the formation rate of 1-butanol.

To enhance the formation of C4 compounds, we (then) investigated the addition effect of Re, Mo, and Sn on
Ir/TiO,. Addition of these elements dramatically altered the selectivity of liquid phase products. Ethyl acetate in-
stead of 1-butanol became the main product. Re and Mo added catalysts showed almost same catalytic activity,
while Sn added one was less active than the others. There are two kinds of considerable reaction pathways to ethyl
acetate formation: i) dimerization of acetaldehyde (Tischenko reaction) and ii) dehydrogenation of hemiacetal,
which is formed by addition of ethanol to acetaldehyde.[3] In order to elucidate which way was enhanced by addi-
tives, the model reactions applying benzaldehyde as a substrate were carried out. Benzaldehyde did not converted
into benzyl benzoate in xylene at 373 K in the presence of Re/TiO,, suggesting the catalyst was inactive for
Tischenko reaction in the present condition. On the other hand, the mixture of benzaldehyde and ethylene glycol
converted into 2-phenyl-1,3-dioxolane with 95% yield at 373 K for 8h, suggesting that Re/TiO, promoted the acet-
alization reaction. IR spectra of the adsorbed pyridine on Re, Mo and Sn/TiO, revealed that Lewis acid sites were
created by addition of those elements on the TiO, support. These observations are consistent to the fact that acetali-
zation reaction is commonly promoted by acid catalysts.[4] Therefore, the dramatic change of the selectivity from
1-butanol to ethyl acetate was supposed to be caused by hemiacetal formation promoted with Lewis acidity derived
from the additives.

8

4 Conclusions 1t : I1/AI203 IMEAI
Various metal catalysts supported on Al,O3 as well as Ir cata- 6L :f-HBngHO

lysts supported on ZrO,, TiO, and MgO gave 1-butanol and H, o

as the main products in the liquid and gas phase, respectively. £ 5

Formation rate of 1-butanol was less dependent on the particle E . KZe0,  1rTiO

size of Ir, suggesting that dimerization of acetaldehyde on the 6 i ’

supports is the rate determining step. =3 I’MgO
When Re, Mo, and Sn was added to Ir/TiO,, ethyl acetate 20

became the main product in liquid phase instead of 1-butanol. g

The facts that Re/TiO, promoted acetalization of benzaldehyde 1 —— 4,

and ethylene glycol, and observation of the presence of Lewis 0 et

1 15 2 25 3 35 4
particle size (nm)

Fig. 1. The dependencies between Ir particle
size and TOF.

acid sites in IR spectrum of pyridine adsorbed on Re/TiO, sug-
gest that the Lewis acidity derided from the additives led to dra-
matic change of selectivity.
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Table 1. Amount of gas and liquid phase products at 473 K for 24 h

Catalyst Amount of products (mmol) EtOH
H, CH, CO, CH3CHO AcOEt 1-BuOH Conv.(%)

Ir/Al,04 50.6 13.6 12.0 2.9 2.5 15.9 379
Ag/Al,O; 340 34 25 5.0 3.0 14.6 35.1
Rh/Al,O4 310 39.0 4.7 2.4 0.2 6.2 32.1
Pt/Al,O3 160 7.3 5.8 2.3 1.4 9.3 20.1
Ir/ZrO, 12.9 11 0.6 3.8 3.1 13.4 31.0
Ir/TiO, 10.0 0.9 0.6 4.0 1.1 8.1 17.3
Ir/MgO 9.3 0.8 0.3 2.4 1.4 9.6 145
Ir-Re/ TiO, 17.9 25 - 1.6 18.5 2.2 31.8
Ir-Mo/TiO, 13.9 2.3 2.7 1.1 18.3 0.9 33.7
Ir-Sn/ TiO, 15.1 - - 1.8 8.0 1.9 25.8
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Abstract: Immobilization of metal complex catalysts is a strategy to control their reactivity. We have
prepared the ligand immobilized mesoporous silica, SBA*-L-x, with defined loadings. Upon increase of
ligand loading on the heterogeneous SBA*-L-x/Ni catalysts, the metal to ligand ratio shifts 1:1 to 1:2,
indicating that the structural changes from [NiL(X)] to [NiL,]. In terms of cyclohexane oxidation catalysis
with the use of mMCPBA oxidant, the reactivity of the catalyst decreases upon increase of the ligand loading.
This result indicates the importance of ligand density control on the material in design of the immobilized
complex catalyst.

Keywords: Metal complex catalyst, Immobilization, Site density control.

1. Introduction

Immobilization of useful complex catalysts on solid supports is one of the strategies for their further
applications. Upon immobilization, their catalytic reactivity may be changed by various interactions
between the active site and neighbor groups on support. Therefore, accumulation of the basic knowledge on
behaviors of metal complexes on support surface is important, in addition to development of facile
procedure for immobilization. According to this background, we have reported the facile immobilization
procedure of various functional molecules having a terminal alkyne group on azide functionalized
mesoporous silica by Huisgen [3+2] cycloaddition (Click reaction) with any desired loading levels.! By the
way, nickel(I1) complexes of a series of poly(pyridyl)amine ligands catalyze selective alkane hydroxylation
with mCPBA oxidant.” In this study, we have applied this catalysis with the use of nickel complexes of
bis(pyridyl)(triazolyl)amine ligand L™" and its immobilized relative, SBA*-L-x, to investigate the effects of
interactions between closely existing active sites (Scheme 1).

2. Experimental

Homogeneous ligand (L™") was synthesized via click reaction from N,N-bis(2-pyridylmethyl)-N-
propargylamine (1) and t-BuNs;. The ligand immobilized mesoporous silicas, SBA*-L—x (x = 0.5 (0.07), 1
(0.12), 2 (0.25), 4% (0.33 mmol L/g silica)), were also prepared from previously reported azide-
functionalized mesoporous silica!, SBA-Ns-x, via the click attachment of ligand precursor 1 and the
subsequent treatment with (Me3Si),NH for end-capping of Si-OH group. Addition of MeOH solution of
Ni(OAc), to L™ or SBA*-L—x give complex catalysts [NiL"™'(OAc),(OH,)] (L®"/Ni) and SBA*-L-x/Ni.
[NiL"®"](BPh,), (L®",/Ni) was also prepared from Ni(BF4), and L®™" in EtOH. The Ni loadings of SBA*-
L-x/Ni were determined by atomic absorption analysis after silica digestion (x = 0.5 (0.08), 1 (0.14), 2 (0.22),
4% (0.19 mmol Ni/g silica)). Catalytic cyclohexane oxidation with m-chloroperbenzoic acid (nCPBA) was
performed with the use of these homo- and hetero-geneous complexes. The oxidation products were
monitored by GC. The results as well as the reaction condition were shown in Table 1.

3. Results and discussion

In the preparation of homogeneous complexes, the 2:1 ligand to metal ratio complex [NiL™",](BPh,),
was isolated, in addition to the 1:1 complex [NiL®“(OAc),(OH,)]. This result suggests that the triazole
nitrogen in this ligand is not suitable donor for this nickel center, and resulting tri-dentate character of the
ligand derives formation of 2:1 complex. In the preparation of immobilized complexes, the ratio of
metal/ligand loadings of each SBA-L-x/Ni was determined [L/Ni=0.9 (x=0.5),09 (x=1),1.1(x=2), 1.7
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-— 0, H
(x = 4%)], respectively. Dependence on the Table 1. Product TONSs based on Ni ion.”

ligand loadings to this L/M ratio (ca. 1 ~ 2) “\Njcat. A K L
indicates the structural changes of the ~Tpa/NiP 587 69 )
immobilized complex sites on the support surface.  ®Y/Ni ? 616 49 31
Homogeneous cyclohexane oxidation of Ni ~_L™"/Ni 599 56 25
complexes with mCPBA oxidant was performed ~ SBA*-L-
under the reported condition (see Table 1).> The 0-5/Ni 534 18 34
catalysis with L™'Ni gives ca. 600 turn over ;m: 2(751 ig ﬁ
number (TON, based on the quantity of nickel 4/Ni 251 10 10

ion) of cyclohexanol (A) after 1 h with saturation 2) Cyclohexane 15 mmol, Ni 2 gmol, mCPBA 1 mmol, MeCN
of the products formation. This reactivity is  1mL, CH,Cl;3mL,3hatRT. b) 1h. c) Not reported.

comparable to that of the reported TPA/Ni case.?
L"®",/Ni needs longer reaction time (3 h) to give similar final product yield.

In comparison with the reactivity of the homogeneous analogues, all heterogeneous Ni catalyst shows
slower reaction rate, and reactivity is decreased upon increasing of metal loading. All runs of the
homogeneous and heterogeneous oxidation catalyses in this work show the selectivity of cyclohexanol over
cyclohexanone (K) and e-caprolactone (L), with the formation of chlorobenzene (ca half quantity to the
oxidation products) indicating the similarity to the proposed reaction mechanism for TPA/Ni case. In
addition, high loading catalyst (x = 4%) shows L/Ni = 2 and no metal reaching after the catalysis, indicating
that non-reactive (and coordination inert) [NiL,] complex can be formed mainly under the high ligand
loading condition. From this study, the reactivity on the support surface is maintained as that of the
homogeneous analogue by the site isolation to prevent formation of inactive [NiL,] species.

4. Conclusions

We prepared a ligand immobilized mesoporous silica support, SBA*-L-x, with desired ligand loadings.
In the case of the heterogeneous L/Ni catalysts, the ligand to metal ratio shifts 1:1 to 2:1 upon increase of
ligand loading on the material surface, indicating that structural changes between [NiL(X)] and [NiL;]. In
terms of oxidation catalysis, the reactivity of the catalyst decreases, upon increase of the ligand loading.
These results indicate the importance of ligand density control on the material surface for the immobilization
of homogeneous metal complex catalyst. The catalytic reactivity of other metal complexes of L"™" and SBA-
L-x are currently under investigation.
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Scheme 1. Cyclohexane oxidation catalyses with homogeneous and immobilized nickel complex catalysts.
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Abstract: Bio-inspired immobilized metallocomplex catalysts have been developed by anchoring
bis(imidazolyl)borate (=L) to carboxylate-functionalized mesoporous silica. Initial loading amount of
carboxy groups on the silica supports affects the oxidation catalyses due to changing the molecular structures
of the surface metallocomplex active sites. The heterogenized iron complex catalyzes allylic oxygenation
cyclohexene with H,0..

Keywords: Immobilized complex catalyst, Bio-inspired catalyst, Oxygenation.

1. Introduction

The coordination environment of the metal center is a key factor for the controlling the catalysis of
enzymes and metallocomplex catalysts applied to homogeneous reaction. In addition, structural and
chemical properties (e.g., three-dimensional microporosity and chemical philicity) of the surrounding space
of the metallocomplex center might be important factors for the catalysis. In this research, novel organic-
inorganic composite catalysts, namely “bio-inspired immobilized metallocomplex catalyst”, have been
developed. Our designed catalyst is composed of the metal center supported by an anionic chelating ligand
which mimicking the active site of metalloenzymes, and the ligand is anchored to inorganic oxide support
through covalent bond in order to avoid the leaching of metallocomplex fragments.

We have been developing novel organoborate ligands, bis(N-methyl-2-imidazolyl)borates (= [B(Im""
MY,(Me)(X)T; LX).* The B-Cimidazoiyt linkage in L* is relatively stable toward hydrolytic decomposition due
to the higher covalency of the B-C bond, and that makes possible to attach various functional groups X on
the boron center. An acetoxy-functionalized ligand, [B(Im"™®),(OC(=0)Me)Me]” (= L°%), can be
synthesized by nucleophilic substitution of an appropriate X (O:Pr or ClI) by OAc." This procedure can be
applied to connection of L to surface-modified organocarboxy group giving an L-immobilized support. In
this work, we have explored immobilization of our bis(imidazolyl)borate ligand L on carboxylate-anchored
mesoporous silica materials. The resulting silica compounds can be led to bio-inspired immobilized
metallocomplex catalysts, and their cyclohexene oxygenation abilities have been examined.

2. Experimental

The precursor of the anchored ligand, namely chlorine-containing bis(immidazolyl) borate L', was
prepared by the method described in the literature.? A carboxylate-functionalized mesoporous silica support
(= SBA®®°") was prepared via similar manner reported by Chen and coworkers.® In order to control the
loading density of the carboxylate group on the suface of support, condensation ratio of
carboxyethylsilanetriol sodium salt (CES; x mol%) and tetraethoxysilane (TEOS; (100 — x) mol%) were
varied. Reaction of L and metalated SBA°°" yielded ligand-immobilized support (= SBAS°H1).
Following metalation by reaction with an appropriate solution of M(OAc)2 (M = Fe, Co) gave the catalyst
M/SBAS®°™ The immobilized amounts of L and M were determined by elemental analyses and atomic
absorption analyses, respectively.

Hetrogeneous catalytic performance of M/SBAS°°" toward oxygenation of cyclohexene with ROOH
(R = H, tert-Bu) were performed in MeCN under argon atmosphere. The products were analyzed by GC with
an internal standard.
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3. Results and discussion

Synthetic procedure of the catalysts M/SB (x) is presented in Figure 1. The loading amount of
the carboxy group on the starting mesoporous silica, SBA“®°"(x) (where x denotes proportion of CES upon
preparation of SBA), influenced the structures of surface metallocomplexes of the resulting catalysts
M/SBA®?°"(x) and their catalyses. The immobilized amount of L on SBA“?°"(x) was limited to ~0.1
mmol-g™ due to the bulkiness of L, and unmodified carboxy groups remained when x = 2.0. On the cobalt
catalysts, the most active one for allylic oxidation with zer+-BuOOH was Co/SBA“°°™(1.0) bearing L : Co
~ 2 : 1, whereas Co/SBA“°°"(0.5) with L : Co ~ 1 : 1 exhibited lower catalytic activity. The immobilized
cobalt ions did not reach out during the catalytic reaction.

ACOOH-L

~
HO, /\,c00Na ONN
B >H
/ N ONa COOH o] —N
. Pluronic P123 —N. 2
CES - x mol% orfactont \ E© j Eo o
+ e & & . > NN L ————>|M/SBACOML x)
EtO OEt 1} H,G / conc HCI /N sl 1) "BulLi - 2 /SI\ M(OQAc),
'o.s,/ 2) Soxhlet extraction O O O (o) 2 NS, oG OO0
N 3) MesSiCl NS N=N
EtO OEt o 5 N,H HCl
TEOS : (100 - x) mol%)

SBACOOH(y)  © N EN  SBASOOHL(y)
Figure 1. Preparation of the catalysts.

When H,0, was employed as oxidant, the cobalt catalysts were inactive. In contrast, the iron catalysts
exhibited oxygenation activities as shown in Table 1. In Fe/SBA®°°"(1.0 %), the ratio of initial
introduced COOH to immobilized L to loaded iron was almost 1 : 1 : 1, and that suggested the formation of
an iron complex with carboxylate-connected L selectively. The catalytic activity (= TON per Fe) of
Fe/SBASC°H(1.0 9%) was better than that of a non L-immobilized iron catalyst Fe/SBA“®°"(1.0 %) as
indicated entries 1 and 2 in Table 1. However, an excess carboxylate-containing catalyst Fe/SBA9°H"
(2.0 %) exhibited higher activity (entry 3). In this higher COOH-loaded catalyst, iron centers might be
supported by not only the immobilized L but also the unmodified carboxylate. On the basis of these
observations, we propose the structures of the surface iron complexes as shown in Figure 2.

Table 1. Catalytic activities of the iron catalysts. Lower loading of COOH Higher loading of COOH
y o y OH o (All COOH connect with L) (Remaining unmodified COOH)
H,0, (2.5 mmol) T—> Mononuclear FeL site (?) T—> Hetro-Dinuclear Fe, site (?)
O Cat. (100 mg)/ MeCN (5 mL) * O + @ e~ N
. N9 w=n_| o © = AN
2.5 mmol rt,Ar,2h E A K o/B‘ ':‘,F e OB _NN/FIe\ R
A t/ g’ —N ~ —N 2 X
Entry Cat. (Ratio of CES) COO:W" me° gF EAA+K) TON £q )/éo \/\ e )/Qo \/\
\ \ \
° 50 s 57 sl s B < 7SS N
1 Fe/SBACOH (1.0 %) 012 — 017 022 66 6 dodN &4 o dodN &4 S dbo
2 FasBASi(io%) 001 011 o1 ot oo NG
3 Fe/SBASO°Hl(20%) 016 009 0.17 015 146 Fe / SBACOOHL (1.0 Fe / SBACOOHL (2 0)
TON = (epoxy+alchol+2ketone) / Fe Figure 2. Proposed structures of iron sites on Fe/SBASC°H1(x).

4. Conclusions

The bio-mimetic chelating ligand L can be anchored to the carboxylate-functionalized mesoporous
silica. The initial loading amount of the carboxy groups on the supports affects the oxidation catalyses due
to changing the structures of the surface metallocomplex active sites, which might be similar to those of the
mono- and dinuclear non-heme enzymes.
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Recent development of the nickel-dioxygen complexes chemistry sheds light on the
applicability of nickel species as oxidizing agent. One of the interesting findings is the selective
hydroxylation of cyclohexane catalyzed by nickel(ll)

complexes with meta-Cl-CgH,C(=0)00H (= mCPBA)M i RS R RO
During the catalytic process, O—O bond rupture of a putative R%’Rs TpPr2 iPr H iPr
nickel(Il)-acylperoxo intermediate may occur. However, no H%/,: N TpP2Br | iPr Br iPr
reaction intermediates have been detected in the reported Ré\‘\r/*R3 ToMe2 | Me H Me
catalytic systems. In this work, we have succeeded in TpMe2Br | Me Br Me

characterization of a nickel(ll)-mCPBA adduct of the RSVRB TpSF3Me| CF3 H  Me
catalytically —active Tp® complexes (Tp® denotes
hydrotris(3,4,5-substituted-pyrazolyl)borates; see Figure 1)."
The electronic and structural properties of Tp® affect the catalyses. The complex with an
electron-withdrawing group containing a less-hindered ligand, that is Tp"**®'", exhibits higher
alcohol selectivity compared to the non-brominated Tp“®?> complex. Higher selectivity for
secondary over tertiary alcohols upon the oxidation of methylcyclohexane indicates that the
oxygen atom transfer reaction proceeds within the coordination sphere of the nickel centers. In
contrast, more bulky Tp"”z'>< complexes are catalytically inactive whereas intramolecular
oxygenation of the proximal iso-propyl group of Tp*?* occurs. In both Tp"*** and Tp*?*
systems, reaction of dinuclear nickel(ll)-bis(u-hydroxo) complexes and a stoichiometric amount (1
equiv. per nickel) of MCPBA yields thermally unstable nickel(ll)-acylperoxo species, as have been
characterized by spectroscopy. The red-shifted ¥C=0O vibrations (observed around 1645 cm™ in
IR spectra) indicate that coordination of the carbonyl moiety of the acylperoxo ligand to the nickel
center Analyses on the first order self-decomposition rate reveal that the brominated ligands (=
p"?®" complexes is more stable than the non-brominated Tp™? derivatives. Decomposition of
the Tp“*** complexes in CH,Cl, yields the corresponding nickel(ll)-chlorido complexes through ClI
atom abstraction. Kinetic isotope effects observed on the decay of the nickel(ll)-acylperoxo
species in CH,CI,/CD,Cl, indicate concerted O—O breaking of the nickel-bound acylperoxide and
H-abstraction from the solvent molecule (Scheme 1). Finally, we have succeeded in isolation and
structural determination of the nickel(ll)-
acylperoxo complex by using a
fluoroalkyl-modified  ligand ~ Tp“™3Me.

Figure 1. Tp used in this work

Scheme 1. Thermal decomposition of the nickel(ll)-
acylperoxo species in CH,Cl,

: +
This thermally CFraol\k/IJeUSt acylperoxo 1,0~0 CH,CI, \c H N, ¢l
complex with Tp~>™ works as the Ni\o/ I o\o T o
oxygen atom transfer reagent toward N'\O/KA L }Q
Cl

sulfides and olefins. Moreover, it is
genuine oxidant toward activated aliphatic C—H bonds.
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lonic liquids (ILs) have been widely studied for green chemistry
applications. Especially, fluorinated ILs, that is, ILs bearing
perfluorinated organic anions, are being used in many electrochemical
devices such as lithium-ion batteries, polymer electrolyte membrane fuel
cells and so forth, owing to their specific characters such as
non-flammability, high thermal stability, wide electrochemical windows,
and high ion conductivity. For their wider use, waste treatment techniques
will have to be established for them. If they could be decomposed to F~
ions by means of environmentally benign techniques, the well-established
protocol for the treatment of F~ ions could be used: Ca*" is added to the
system to form CaF,, which is a raw material for hydrofluoric acid. Thus,
the development of such techniques would allow for the recycling of a
fluorine resource, the global demand for which is increasing.

We previously demonstrated that fluorochemical surfactants such as
bioaccumulative perfluorooctanesulfonate (PFOS) [1] and PFOS
alternatives [2] are efficiently decomposed in subcritical water in the
presence of a metal such as iron, and the methodology was successfully
applied to the decomposition of a perfluorinated ion-exchange membrane
[3].

Herein we report on the decomposition of typical fluorinated IL anions,
bis(perfluoroalkanesulfonyl)imide anions [(C,F;,+1SO2),N]" (n =1 or 4) in
subcritical and supercritical water, in the presence of an oxidizing agent
(Oy) or reducing agents (Fe, FeO). An effective methodology for the
decomposition of the fluorinated chemicals is presented.
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Since 2000, conventional fluorochemical surfactants such as perfluoroalkyl
sulfonates (C,F,n+1SO3") have received much attention because some of
them, particularly, perfluorooctanesulfonate (CgF1;SO3~, PFOS) and its
derivatives, are ubiquitous environmental contaminants.  After it became
clear that they bioaccumulate in the environment, there have been efforts to
develop greener alternatives. For the wider use of new fluorochemical
surfactants, waste treatment techniques will have to be established for them.
These chemicals may be decomposed by incineration. However,
incineration requires high temperatures and it produces HF gas, which
damages firebricks of the incinerators. If they could be decomposed to F~
ions by means of environmentally benign techniques, the well-established
protocol for the treatment of F~ ions could be used: Ca*" is added to the
system to form CaF,, which is a raw material for hydrofluoric acid. Thus,
the development of such techniques would allow not only for the reduction
of the environmental impact, but also for the recycling of a fluorine
resource, the global demand for which is increasing.

Decomposition in pressurized hot water (PHW) is an innovative and
environmentally benign waste treatment technique. We previously
reported that perfluoroalkylsulfonates such as PFOS are not decomposed in
pure PHW, whereas they can be decomposed when iron powder is present
as a reducing agent in the medium [1], and the methodology was
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successfully applied to the decomposition of a perfluorosulfonic acid
membrane polymer for fuel cells [2] and a cyclic perfluoroalkyl surfactant
[3].

Herein we report on the decomposition of 2-trifluoromethacrylic acid
(MAF) polymers, that is, poly(MAF)-H and its potassium salt,
poly(MAF)-K, in PHW. An effective methodology for the mineralization
of these polymers, following formation of CaF, by addition of Ca(OH),, is
presented.
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lonic liquids (ILs) have been widely investigated for green chemistry applications such as
reaction and extraction media (1). Furthermore, there has been increasing interest in
electrochemical applications of ILs, mainly use as safer electrolytes (2). Among them,
perfluorinated ILs, that is, ILs bearing perfluorinated organic anions, are being introduced
in many electrochemical devices: lithium-ion batteries, polymer electrolyte membrane
fuel cells, dye sensitized solar cells and so forth, owing to their specific characters such
as non-flammability, high thermal stability, wide electrochemical windows, high ion
conductivity, and low viscosity. For their wider use, waste treatment techniques will
have to be established for them. These chemicals may be decomposed by incineration.
This, however, requires high temperatures because they consist of strong C—F bonds, and
hydrogen fluoride gas is formed, which can seriously damage the firebrick of an
incinerator. In addition, it was demonstrated that perfluorinated IL anions such as
[(CF3SO2).N]™ and [(C.FsSO2).N]" show non-biodegrability under both aerobic and
anaerobic conditions (3), which indicates that conventional microbial process is not
applicable. If they could be decomposed to F~ ions by means of environmentally benign
techniques, the well-established protocol for the treatment of F~ ions could be used: Ca®*
is added to the system to form CaF,, which is a raw material for hydrofluoric acid. Thus,
the development of such techniques would allow for the recycling of a fluorine resource,
the global demand for which is increasing.

We previously demonstrated that environmentally persistent and bioaccumulative
perfluoroalkylsulfonates such as perfluorooctanesulfonate (CgF17SO3") are efficiently
decomposed in hot (subcritical and supercritical) water with addition of metals (4), and
the methodology was successfully applied to the decomposition of a perfluorosulfonic
acid membrane polymer for fuel cells (5).

In the present work, we examined the decomposition of typical perfluorinated IL
anions, [(CF3SO,),N]™ and [(C4F9SO,)2N]" in hot water, by use of oxidizing or reducing
agents. We detail an effective methodology for the IL anions to F~ ions.
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The male secondary sex characteristics of crustaceans are controlled by an androgenic gland
hormone (AGH), which is specifically synthesized by and secreted from the androgenic
glands (AG) attached to the male reproductive organ. Until now, AGH has been purified and
structurally determined only from the terrestrial isopod Armadillidium vulgare. AGH-like
peptides have also been found in several decapod species and designated as insulin-like
androgenic gland factors (IAG). Recently, A cDNA encoding the kuruma prawn
Marsupenaeus japonicus IAG (Maj-IAG) has been cloned. In order to elucidate the
localization of Maj-IAG producing cells, immunohistochemistry and in situ hybridization
were conducted in this study. A polyclonal antibody was raised in rabbits against a
chemically synthesized a B chain of Mej-IAG, which was conjugated with a keyhole limpet
hemocyanin (KLH). The male reproductive organs were dissected from the male prawns and
fixed in Bouin fixative or 4% paraformaldehyde in 0.1 M phosphate buffer (pH 7.4) for
overnight at 4°C. The fixed male reproductive organs were embedded in paraffin and
sectioned at a thickness of 5 um. Sections were subjected to immunohistochemical staining
using the anti-Maj-1AG antibody. As a result, immunopositive signals were observed only in
the AG cells at apical part of the vas deferens. No positive signals were detected using
preimmune rabbit serum used as a negative control. Subsequently, the adjacent section was
subjected to in situ hybridization. A Maj-1AG antisense cCRNA probe was hybridized only
with the same cells as positively stained with the anti-Maj-IAG antibody. No signal was
detected in the negative control, in which the sense probe was employed. These results
indicate that Maj-1AG is specifically synthesized in the AG cells in the same manner as A.
vulgare AGH.
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An electrolyzed acid aqueous solution is called “functional water”, because of its strong
bactericidal activity and effects on viruses. Functional water can be prepared easily in a
hospital; it was used in the medical field. Aqueous solution with the same concentration
of the hypochlorous acid as electrolyzed was prepared with NaClIO (KCIO), HCI and
NaCl (KCI). Most characteristics of the electrolyzed acid aqueous solution were
explicable by its components. From these results, bactericidal effect of electrolyzed acid
aqueous solution was mainly ascribed to hypochlorous acid. Bactericidal effects of
hypochlorous acid solutions of pH3 mixed with 0.3 mmol/L of amino acid or glutathione
at various concentrations against E. coli, P. aeruginosa, and S. aureus were investigated.
When L-Cys or glutathione was contained, the bactericidal effects were not observed in
the concentration the hypochlorous acid of 1.5 mmol/L or less. When L-Glu, L-Ser, or
L-GlIn was contained, the bactericidal effects were not observed in the concentration the
hypochlorous acid of 0.6 mmol/L or less. The hypochlorous acid existed in the form of
combined chlorine in the concentration regions cited above. The amino acids such as
L-Glu, L-Ser and L-GIn are reacted with hypochlorous acid at a molar ratio of 1:3. The
hypochlorous acid acted on the amino group connected to the asymmetric carbon,
resulting in conformational changes of amino acids. In this study, we investigated the
interaction of amino acids with hypochlorous acid at higher pH.

Reference(s)
[1] M Yasutomi, A. Iwasawa, Y Nishimoto, Bokin Bobai, 39(11), 673-677 (2011).
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Water State in Methyl Cellulose Thermo Reversible Hydrogels
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Methyl cellulose (MC) and Polyethylene Glycol (PEG) were considered to be
environmentally and biologically friendly polymers, and have been applied to industrial
or biological 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 melting behavior of
eutectic of PEG and water by DSC shows good agreement with those of NIR, NMR
measurements. Alkali chloride aqueous solution forms a eutectic at low temperature. We
investigated on the MC-PEG-water system and MC-alkali chloride-water system at the
water-rich region. The water state or the dynamic mechanical property was investigated.
The MC-PEG-water system and MC-alkali chloride-water system form thermo reversible
gel in a heat process. We found that the memory of the gel state was kept for 3 days after
gelation at 277 K. The period of keeping the memory of the gel state after gelation agreed
with the strength of PEG or alkali chloride -water interaction. It was found that the
interaction was detectable by DSC. It was considered that the hydrophobic interaction of
MC with PEG or alkali ion was related to the mechanism of the memory of the gel state.
In this study, we focused on the MC-PEG-KCI-water system at the water- rich region.
DSC-Raman measurements were carried out.

[1] Y.Nishimoto, Y. litaka, K. Shibata, T. Aikawa, BUNSEKI KAGAKU, 60(3), 223-228
(2011). (in Japanese)

—570—



41th NATAS

Water State in Methyl Cellulose Thermo Reversible Hydrogels
Containing Salt and Polyethylene Glycol

Yuko Nishimoto®, Eita Shimoda®, Yuzuru Uehara®, Toshiyuki Suzuki,?
! Faculty of Science, Kanagawa University, Tsuchiya, Hiratsuka, Kanagawa 259-1293,Japan
2 Analytical Sciences, PerkinElmer Japan Co. Ltd., Japan
y24moto@kanagawa-u.ac.jp

ABSTRACT

Methyl cellulose (MC) and Polyethylene Glycol (PEG) were considered to be environmentally
and biologically friendly polymers, and have been applied to industrial or biological 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 melting behavior of eutectic of PEG and water by DSC shows good agreement with those of NIR,
NMR measurements. Alkali chloride agueous solution forms a eutectic at low temperature. We
investigated on the MC-PEG-water system and MC-alkali chloride-water system at the water-rich region.
The water state or the dynamic mechanical property was investigated. The MC-PEG-water system and
MC-alkali chloride-water system form thermo reversible gel in a heat process. We found that the
memory of the gel state was kept for 3 days after gelation at 277 K. The period of keeping the memory
of the gel state after gelation agreed with the strength of PEG or alkali chloride -water interaction. It was
found that the interaction was detectable by DSC. It was considered that the hydrophobic interaction of
MC with PEG or alkali ion was related to the mechanism of the memory of the gel state. In this study,
we focused on the MC-PEG-Alkali chloride-water system at the water- rich region. DSC-Raman
measurements were carried out.
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A Computational Study on the Mechanism of New Cross-Coupling
by the Palladium Catalyst

Kohei Ogawa and Toshiaki Matsubara

Department of Chemistry, Kanagawa University, Tsuchiya, Hiratsuka, Japan

Since organic compounds, for
example, biological matter and
pharmaceuticals are mainly

composed of carbon-carbon bonds,

cross-coupling to form the C-C
bonds is one of the most important
reaction in chemical syntheses. The
reaction mechanism of cross-
coupling has been proposed as
summarized in Figure 1 on the basis
of both experimental and
computational results. Starting from
palladium catalyst 1, the oxidative
addition of Ry X first occurs to form
2. In the Negishi and Suzuki-
Miyaura reaction, 3 is next formed
by the transmetalation with R,M,

R
RrR, 2\/\R1 Base

O
m L PdH_H
elimination L Pdo R2 \/\R

OXIdathGi R.X 1 Syn-p-Hydride
addition 1 X !elimination

R, 11
LPdl ! L,Pd

X
2 V R, R, 5

lati 2 Syn -migratory
Negishi, Transmetalation insertion

Suzuki-Miyaura Mizoroki-Heck

Figure 1. Proposed catalytic cycles for Negishi,
Suzuki-Miyaura, and Mizoroki-Heck reactions

and then the reductive elimination of the product takes place to form 1 again. On the other hand,
in the Mizoroki-Heck reaction, after the formation of 2, olefin inserts into the Pd-C bond to make
a C-C coupling, which is followed by the p-H elimination, and then the olefin dissociation. 1 is
formed again by a base. Although organolithium is the most reactive reagent, organozinc (in the
Negishi reaction) and oraganoboron (in the Suzuki-Miyaura reaction) reagents have been
commonly used due to the lithium-halogen exchange as a side reaction. However, Feringa, et al.
has recently reported that the organolithium reagent becomes useful with an appropriate solvent
and phosphine ligand. The purpose of this study is to clarify the reason why the reaction
successfully proceeds without side reactions by means of the density functional theory (DFT)
method. The details of the reaction mechanism are now under examination.
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Enhanced Catalytic Oxygen Reduction
Performance from Titania Supported PtPb
Nanoparticles

Takao Gunjil, Govindachetty Saravanan?,
Shingo Kaneko®, Genki Kobayashi*, Futoshi Matsumoto®

!Department of Material and Life Chemistry, Faculty of
Engineering, Kanagawa University
3-27-1, Rokkakubashi, Kanagawa-ku, Yokohama-shi,
Kanagawa 221-8686, Japan
2CSIR-National Environmental Engineering Research
Institute (CSIR-NEERI), Nehru Marg, NAGPUR-440020,
India.
®Research Institute for Engineering,
Kanagawa University,
3-27-1, Rokkakubashi, Kanagawa-ku, Yokohama-shi,
Kanagawa 221-8686, Japan

Stable and long-term electrocatalytic
performance towards cathodic oxygen reduction
reaction (ORR) was achieved by impregnation of
PtPb nanoparticles (NPs) on anatase titania
(TiO2)  support. Organometallic  precursors,
HoPtCls.6H20 and Pb(CHsCOO): and TiO2
supports were mixed in anhydrous methanol and
then co-reduced using sodium borohydride. Finely
dispersed PtPb NPs with the average particle size
between 2 and 4 nm were achieved through wet-
chemical synthetic route. PtPb/TiOz showed
superior catalytic activity both in terms of onset
potential as well as cathodic current density than
that of Pt/TiO2 towards ORR. The onset potential
and cathodic current density of PtPb/TiO:2 was
0.60 V and -0.89 mA mg! at 0.2 V. Whereas, the
onset potential and cathodic current density of
Pt/TiO2 was 0.43 V and 0.17 mA mg?! at 0.2 V.
Both onset potential and cathodic current density
were not altered over 50 cycles in the case of
PtPb/TiO2, however, greatly altered in the case of
Pt/VC. The leaching of Pb from PtPb NPs-
dispersed on TiO:2 was greatly suppressed than
that of TiOs-free or Vulcan carbon (VC) supported
PtPb. Impregnation of PtPb on TiO2 can be the
practical cathodic electrode catalytic materials for
fuel cells in terms of its stable, enhanced catalytic
performance, and leaching tolerance.
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1. Introduction

The recombination of photoexcited electrons and
holes influences seriously the efficiency of the
photocatalysts. On the other hand, the efficiency of the
photocatalysts can be greatly enhanced by introducing of
active interfaces between photocatalytic supports and co-
catalyst, which has been anticipated to allow smooth
penetration of photoexcited holes or electrons from
supports to co-catalysts. We successfully created such
active interfaces between TiO, support and intermetallic
nanoparticles (NPs) as co-catalyst under room
temperature.

2. Experimental

The synthesis of freestanding Pt;Ti NPs has been
reported in the literature.™ The organometallic precursors,
Pt precursor, Pt(1,5-cyclooctadiene)Cl, (99%, STREM
Chemicals)  (0.04 mmole) and Ti precursor,
Ti(tetrahydrofuran),Cl,, (synthesized from TiCl, (99%,
Kishida Chemicals)) (0.16 mmole) and TiO, supports
were mixed in dry tetrahydrofuran followed by reduced
using sodium naphthalide (1.5 mmole) to obtain TiO,-
supported PtsTi NPs.

3. Results and Discussion

The active interfaces were introduced between
PtsTi NPs and TiO, supports (Fig. 1). The ordered TiO,
supports most likely regulated the formation of ordered
structures of Pt;Ti under room temperature, where Pt3Ti
NPs can be formed solely as disordered structures on
other supports (e.g., C, SiO,, etc.). Fig. 2 shows the HX-
PES profiles in the Pt 3d region for the reference bulk Pt,
bulk Pt3Ti and Pt;Ti NPs and TiO,-supported Pt3Ti NPs.
The bulk Pt;Tiwas prepared using an arc torch in pure Ar
gas (99.9999 %) beginning with pure Pt and Ti ingots
(99 %, Furuya Kinzoku, Ltd.). The Pt 3ds, peak for bulk
Pt;Ti was shifted to higher binding energy (+0.3 eV) than
that of Pt. The Pt 3ds, peaks for the Pt;Ti NPs were
consistent with bulk PtsTi, indicating that the chemical
composition and atomic environment of the Pt;Ti NPs
were the same as those in bulk Pt;Ti.

The details about photocatalytic activity of
TiO,-supported Pt;Ti NPs would be discussed in the
presentation.

Fig. 1. TEM image of TiO,-supported Pt;Ti NPs
(a). Histogram of the particle size distribution (b).
HR-TEM images of synthesized TiO,-supported
Pt,Ti ordered intermetallic NPs (c and d).

Fig. 2 HX-PES spectral profiles for Pt bulk, Pt3Ti
bulk, Pt;Ti nanoparticles and TiO,-supported PtsTi
nanoparticles in the regions of Pt 3d.
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Artificial Cell Constructed as a Molecular System
(Kanagawa University) Tadashi Sugawara

[F] BEPEDHD 55 FHEA IR T, ERE O BAEH O FEZ R TRk OMRED IS 555
B DI THEAERES TV AT LEMES, T, 0 VAT AOBEEEHELAED | SME I LD
FIEEZINDEIT B TOXAFIVAN, ENLOREEIARESN S AT ARROB X AR T 5B
S (APEYE) 2Rt PV AT DEFEBRTHILEITERNTHAID 2 AGHE TlE, mErEy 70 H
CEAERTHL VI NV ERREL, U7V H CAFENNETTO DNA O H ERISEEL, { AE R
ROENFIEOHERS, WEROE Y 1700 A A FEREDFR B %A 2 7=~ 7 VAN TR %
RFVATLELTHEES L2812V TS [1],

[HRBIUBE]

1) RO IIDBECREE Hx 3T TIC U TFOZ OB CAMEREREEE LT, 1) XL Z/LONKHET,
R I 55 - DR AR E B DI ARG & RS EEEZ L, AR LTI S T BIRAS T 7 U TR E AL,
RUYIVOIMEE T HRIT TGS 55 (Birthing) [2]. i) i A5 (2B S A3 385 S 7= 545 - RiTBRAR
DS, RV ZERTE S A WBUBEE AR O VB TR /3 iR L TRy T2 AL, BV r
DIER L5359 %% (Budding) THD[3], F#IZHH DKL, 2SO D 2 ik CHEn9
BE SBEIEMkGE L TR Y, £ 100 £5 128 hE 3 5[4],

2) RUYV\VBCEELHNH DNADBCER L DEE) Vv A7 MU ZVNEICTH ORI
Wy F[5175, WML THBEZPACIAD TWEFEAIR (NI 7)) O H CAEEX AFIV AR DS
MEVORIBEEE 25, Fex i, b2 T EL T, RV T =AM T2 DNA & Lipoplex (U F A
DAET =AM T DEER) BT T AT A My - a D BT E T = DY
B CHRUINAT VYRR AT MU VA E LT, £D_2 7V INTPCRIEIZEY DNA A H1F
W7t By T RIBRAZEINLTZE A, NERT DNA DMEIE L 7=~ 7 LD B MBS AN AE R L CThy
AL, BAFEL 72 DNA EH72ICRHEAE LT- U 7V INIZ A BL S VT2, ZOZEEh T, $E5L 7= DNA 23, 54
UM ARG TRV I VRO N R RTE LT DL TS 1AL FEOTE MY A R RL L . Budding
HADIEKR - R EFHF LI LIRSS [6].

3) EIREDH IRV VILBEEERICE T AMHEDMER FEHLI~T7VHEH CE-RDOY AT
JACERTAHE, F2ITIE. BRICKBITES 4 SO Gl 1, BEEFE . il 1, B -5 2058) A3
ROOINDHZE, FATITZ DO ZEREN T 2B, Fo5/ 128> TE, ZOMEKRESELFRN
FAEL . TDI2 R A2 2L, B R OEYRMEZESL T,

HEFH 1 (ANTP OEDIAIR) : XU T NEETHA R LTS 70 (IR 7 V) 1, AR LVELD A ATZ RiTER
NS FELT- D TF Ao MD V 2L BICETei-  IEOERZH TS, 2212, BDOEESRT

—579 —



HE SRR S

ZH5 . ANTP(DNA O FENZNE L7 7 V2L, pH Vv 7 VDI IR LD~ 27 L i
BSHEDE, ANTP BRI VB ES IV, BEER O PRI TR IR T2,

HAHEAH (DNA #5Y) : dNTP S 7 /U2 PCR OIREF- A& fi 92 & C, X Z7/LN DNA ZHiE 35,

ZOHDKEINIL, BEIELIZRY T =42 TdhD DNA LIEN D A F A LSRR V R0l E A i C

EDMC Lipoplex 23 ERRS AL, BEREAEFEDIEMED AR 72D, ANTP OF518 CTHIMEFR I RS

B N5y AR5 - HEMRAR NS o 7L NI RSN B AR PE DTE M- A ] ﬁlﬁ/ﬁkéﬂfd\/%lxﬁh
V*OIRNINCEY , ZDOH A MU CIE R /MR E A FEDM T4, Budding BRZATE N E 2D,

AEK « 3 B (RO NV AERE) - SHIRBIRAEFEIZ I TR ARE R R E LT VDR K « 73 2 H3 i
179 %0 W5 FRIBARDIEE | 3 ZUTLEI RN DO AR B D 728 C | 43 FFRITHEAE 2,

R AR, ZNENDOINEBRE D E DN D HA RN IR T —E LT ZLETHY, Iz,
NUINDH CAEES AT I ATEYREAESL, B CAEESRIZHIZEIRSND,

4) DNASERITIRKTFT 5NV IILOBEEIE Tox OB CHERAT 7L TIE, HEIEL7Z DNA &g
PEfRIE C LIRVART Ly 7 AB TGS DL CTRER I RBE AL, XU VNV DR A EBL TD, L
7= T, NEFT 287 DNA DEE (D FHT-0D 7+ A7 = — N =440 OEWNZ LY, 3 CdEihe
\ZAERPAET L AIRENED B D[T], DNA & F A AMERRE O AERZLVBEEIZT 572012, GV &
(257 78559 1000 (22 B:AK) DRV =F Lo 7 Va—)L (PEG) $iaHE L7=VE'HE (0.8mo%) Z RNz,
ZD GV IZENENESDRAS 3D DNA374 bp(HiFExT), 1164 bp, 3200 bp ZPI%EFL . DNA H1E
BT, B 1-RIBE RO TR Sk 2SN A RE A LA IR R L — — a0 L BEMEE CRLIIL 7=,
1)PEG HEFRIAEE 2 AN72W 41 Budding BUEELIEZ S0 DIZKTL, PEG HEFRIIFE %
W45 Birthing BROETE B BLHIS T,
2)Budding & Birthing ZE 2D /35 s, 2825 L7- DNA B3 F A D IRE L Lipoplex 275
FARBRT IV 2 53 F DR L7227 (Budding Z5F2) . NIEZE L7257 (Birthing £ Z2TE) 1265,
3) HEENEWAE (B CAEFEL 72 D) DR L OB T 2FIE 1L, By DNA (374 bp).
EP&E{O) DNA (1164 bp) £\ > DNA (3200 bp)T. 0% : 38%: 9%& DNA D SIZHHHEAKAFET 5, 5
(CHFREED R X0 DNA (1164 bp) DA, H CAFEE R DI REEA LB R BEIVLT U,

LI E O ERRFERIT. DNA DEES (&) & RS 7B N THIRROZ AT 7 2D B ECTE e 28 L
O (FREHA) LO RN AL 2w L TRy, SiRICH D H AL R T, 7L
BN T k2% 2 5 ECOEERMA LA,

[ZEZ7x]
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FEIR RIS ZE DO E LS | 55 1 IR e 2 M

NUINDH CAEFEL AT IV AR T HNEDNADI) R
(RN B IE

Fx IS E ALIZDNAD B CAEENR T Y AT U MU 70 (GV) O B C AR EE) 3 5X
TN N THIfaZREEEL D, 2o N THIRaO & LA B R LR aHEtE L D, RHIRYHE
X, W ODNANRRU IV D H CAEFEX AT IV AL 52 DR %RAIHL, SHIZZNHD
NRUYVOIRLE AR FIREICT DL T, XU VNI E ASNZ RO ENIZE S
T, XUV BT LS R BEAMBI R AT HZ L TH D,

RV H BAEICHRMRZE A2 LSBT, FEEE £ T, BRI 7 L OB -
AL AT IV AERIATHIET, —ED B CAETHE SNAEE T 5 2 VIND UZERR Y %
AT DFIELASLL 2, HAOTREE, BN T, F2C, AEAFZE T, WEL7ZDNAZ
N IND Y CAEEL AT IV A B AR 525GV H CAEROERE BIET, ZhS RS
AUIE, DNA (genotype) 237D [ CAEFEX A7 A(phenotype) LAHEAZ S S, LOBIZED A&
AW N DRI OREGU D703 %, 22T & BT _&EIE, RV T =42 ThDH DNA 287
IR CIE R T DVR T Ly I ATHD, ZOVRT Ly 7 AL, BT A ARy 12362,
A F A AR T RS T il 55 76 JRTE T 5720 | 5y F-RTBER D OIS IS A FES LD
JEDIEMERMLE 72D, SHIT, JFTAYR OGS ROAELEIZ, 272 O e 58 L THIEREL T
WD RBEMEDS Y | D FEFEITEE MA Y Tl e 2 B 45,

[Hefitkin] LRV 2 F23E 4 570 OISR & 2 FE R IR B 2 R4 % .
@# AT DNA OD#EEEZ D20 FBREAT T2, VI NVDOFFAKICR) =F Lo Y a—)u
(PEG) {EAiBIY L HRE 2 M A T, 5 T RIBERISINGE DS I N3G A )37 A L L —
P B AR A EAMSI CEIRILIZE2A, TRETBIERSN QO T A T BT ERU 7 LD
DENNDXINDEATITRIINZ T, RARAT AT RIDE A FIT ARBHAS LT, SHIT
ZDHEDPNETHDNADOHRITHIRITKFET 2284 RIHL TWD, KR, 18R DNA
(1164 bp HEHH) ZE ALTo_T 7D EVEEE CTH CAEPEX ATV A%~ T,
[#WIFEOMFIEE ] 1) DNADOSHEDS, PEG $HAHHEFL 7oL 7V D H CAPEX A FI7 AT
WL 52 DN RAREE T HEDORRDDNAZNEL, PCRICKVDNAZBIIE /-2,
B3 1 BIBRAR Z RN U T2 RS 2 B RO 7 VB T 2 L BB CRIER 37D,

2)URT Ly 7 ZADM A IE LR BEIZ DWW CEMIZR I R A 15072012, et 7 e —7 2 T
FRET X OVEETH N EBR AT, ETRBECHIRT L vV ANITHFET D22 FRET D20
2, HOET UL LT DNA Db 7 m— 7 Ot~ D FRET ZfEiR 95, SHIZ, VR T Ly
7 AD JRAENLE 2R E T D122, NAKFBD DU NIRRT 2 VISR 2 VA MRS, 16 F26R
w7729,

LA EDFEBRIZED | RV w7 2D JSTENLE EREE I Z DUV TOREFE 72 F1 AR DAL, DNA
DEERANTV ST IVER O A0 D LD BLR R W B O R E DRSS THh A,

1) K. Kurhara, et al. Nature Chem., 3, 775 (2011), 2) K. Suzuki, et al., Chem. Lett., 41, 1084 (2012)
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H2[EININS Colloquium )11

BfEEF: 2013%12A168(A)~12A188 (K)

BIREBAT: YUY —b DFEL
TX: BRBEOIERR

5 2[EININS Colloquium Syllabus

WEE i ‘ WA ‘ BAFE - E HWEANE
tyiari
& AF2F15H. A7+ 21;?::/7\? ngiﬁﬁ{’f;l, 100km§§gj§§g§l‘im§2§§
S . 1. E o, ACBISEAESAUMEED/INERAHLHE DR nes
2io IATEHITRT AR LR LT OB ISl MBI (VO Now Ear Objects) O RIES REHA 1
OG-S0V LR B 3]s S0 BROB)C XIS HEEL e st coize
~: SHR A B AIE ~
1998~20034F XEETEHLHRA- B2 HER T b, $16,5005 51 D& #ﬁﬁzﬁ\EfiwkmkF‘O)d\X
. 1991~19984 EBABIELAHRA LERRE D& étb\')nﬁﬁib NEHT AR B1=015, & . KD MIKERRE R
FHEMZH RS 1989~19914 AAFHIRERBIIFEA AR—ZAH—R: KEOWEID HRANBRYEO LB HD.
T E | (JAXA) KSR |(BAE] WRETNDH
FHEPHRR [0 SEF—AD—RELT Fhd
20064 Space Pioneer Award ([E National Space Society)
20104 %ssﬁ\ﬁ hRE
20114F §ﬁ
20114 &t 7'1/71- Sh T—LR-AF VERBE
2011 Z&Vun Braun Award ([ National Space Society)
Fh
(n RIS HORI AR BB LT 2R AR IO ERIE R
~ WRAEANES #: ) THRYE ANED#AEIZ 2 L1z, COKS 7
§35?fzm§f{éﬁgéaﬂﬂmﬁ%;‘ﬁ%ﬁwz 12 XA =k 5 H D) B AEE (Milankovitch i) % % 5 TET-A%, BAFIZ(:
g P LR S B S k. ?ﬂ’i'f']lbo)lOEEE]%ﬁb‘li&&&'ﬁ_%hi;uwb‘ﬂfﬁ')f— FITHAIE.
2004 ~2007: AT il i e 2 | 3t -5 = i
il i Il % e T I s el o e A L NS
~ FHERSHHTRA =X B EEL TI0HFEDRHNRNE_ EER A LI, CO2 [FIRIEDMIRIZ L=, 55
Fryy——— BSIZHUTKERIZ2DELE DT B SR A HENSIEEE DERT SR IEHH
2007 S&%: zooﬁﬂ'f‘mn WA 0 ERMHBRICE>TBHO TERETHL  Enthh o1z,
tyiaz2z
FEARM O — I RMOERE, BRI-NBI s AR T 5 M7 551
(4] TORXEEVSHLOBIRSF A LEEHDDBD, T7—FrLEX AL, RO
19855 ERAFALRESRPRHEXLERIE T ELEL EIHTOCIIMIERTRETOMNILEED . KEOT—EEFAT 2REMEE
[ e — METEBCLERLE, —F  HROXXFIBNTRES 57 —SEEERTFE Vb
B T R tE) BIEMA SR DY, NGTOYTRHIFADR—/S—aVE 2 —GE AR
= s |(BEE] — e TSN BEELBEF BN TS, SHICFEATENSHVRHE B L EHRE
AE B [EIXRXE BB ok 3 ranans THERBRXPISCIT  |optieoBtr R EEI A>T AEER N5, ARTIE. T—HERE
20055 BAT—AR—XERBAE KXFORKERE. TLTHRERET 5.
%ogefi BAITUGRAE
[7RAROAA OS] (HE) [RXPNER](HF)  [FTEHEE
THID M ()
FURT—OHEBSDLBNABEL TIEMA VNI~ ELIEEND) (5, B AT
[ - ’ - BgERINT—5 (T STBROET T TIERE) ELTEL, HRT 29 HTHS, *
o T e e iR R T % R T DRRIFEH AT TIKLLETA BELL 1A, BRI A IR~ DI AT
SR St e XEX A A B MEESH, FRENEESITEoTEL DI, ISFEREMA SHI DEOHREE DD
= OEREHE ' . ISHIRABFS>THSDETHS, BECEENBORRE Lo THRIN TS, &
[ - # [BRE] FYRD—ORE: BIAORER #mTi. xobT—IHROEEEME BB HE LIS, temporal networks 4
g B |REKRFE BB |\ ternational Neural Network Society Young Investigator Award 3 multiplex networks &L\ DRFORIFTOIE VIS OWTEBEHET 5, FubT—0F
AET
OB P 220126 ETH AL " BOT—AF ATV REEEATNEDT, ZOPMSELLONDIEVIERNT B,
I XEH SR %
[£2]
[T YT —0 LI (33F), [FhFBIEES DA ST
2O, AR IRI—0), [BEIANDERHEEEDM]
tyiar3
o] BATORN ORERREL OO (7 PR D LOREIC, KROABRELSIE
2012648~ Bl HE)IKPBLELEH KB Ry 'DNA@EEE&ﬁ‘EJkE)ELFDNA)&*EW@%&%& LT, 5hER
20106228 HFEAY LEHID P S FRIEAED LIRS F
mggainﬁﬂmozaﬁ RRAZRFIRE S AHARRBIER Qé@;i?/\;ﬂ%ﬁfﬁiﬁﬁb&j 3 s
F Y T, 54 el
Kol p Rl _ " FRERYRLET “u;:zm,aair*m;al:mr:awwmnﬂoﬁionmg
T S r— BiE | ieas iR REALSRIAanI KR |AMRMICKVRVELEER oy SCERECERARHOAAE, BEEEOTAS S AENELEATHER
' - 1970505 ~ 1000547 ML AR THERSE RTIRVILBAIHI DHEEVZD,
1977468 A ~1978%4 28 KEA—SUFKE BLHRA
197559 ~1977478 K VEKRE MEHRA
[RERE
zoosz 2?55;541/ i%”s p-3-4
2012 3 FEH RH
SEHMBERELELO S RIZEND-HICB BN L > TERELDS
(B8] - WS RBHHLLTRLOND, #RME LB T L e, bec, hopE £FLET
19885 MRIRKSTPHGRIDHER o + BEDBEFELAL THEH. B mﬁ:mnimsmﬁ SETRTHY, SO, TR
(Sa, PRABISHZHHNRSRLMLREET B DEHEDYISL SHEMEERATE S, TO—71, MAHOBELE QE
B R RASTEHERISHGE PRI 5T R, I ﬁ#kﬁ!ﬁthéiﬂhwﬁiflrgl CEBEN, CO-HRBHE
TUUNREHBRE TG T HYS BRI HOBH -k BHARICERELRFLLD, CADHMHORTE, AE, AREROFIHIZLY . SMEOE
ME B RRIEXPRETEHRN | %03 %@ﬁgf“%‘g??nmmeno>g§mma e pngdatl e ;;i’%&ﬁ’ﬁé;ﬁm -_;I]I' %ﬁ;.\m* tlﬂ;?ﬁé#g_ﬂb*r(g%iﬁt#\bgl.)_co;
D75 % SR . C T
ot b/ RI—MHEEND, BREES R EZORROBHHTHY  BISEELE
ig,l%x#m?mnwm s BICAAEZ TS, BECE, BEAEHOREORK. ER LT ALF—HRAIIOL
20105 [E%3E THMALEL,
BEICED
tyiara
E N T T
2010-(REISED: BERFALRARBEL LTS FAK L,”gﬁ‘ﬂﬁgtg* wéﬁm;ixfrr?jrﬁ;éi [ ﬁlc?f{ﬁ éﬁ*"?&é%:;' %ﬁ
zoo&(ﬁg[:g{,)ﬁ};ﬁm%iﬁ ﬁ;ggg . LTIERTHE RN DE v Y T — 2T AR ESTHY  EFFORMERD LIUR RN
1997-(REICED): Y=—aAVE1—EY ATV AR =7 - 3
- S . o= i -T2 T2 ME
BR B VWS HIARRR | V2T {(o0s 1007, ma R AT ST K08 EpFIO—F
1988-1003: FERPIDLEBRELLE B4R A AN, #9100 5EOEROERBFET—SHLHEAL.
o loms e B SRR EEHEOR LB EL TS,
1985 AHEAFELHRMYELEY BEETSNE
P $§gﬁ0)x§§§ﬁ§mwr—%i%ﬁﬂﬁ\% ?%2#&%?;;&&2%%31,;:20)
- SR R s WMo TEELL ~HENFHIEHLT138 AIE FIEDEMND
o T B s ORFEEHEAMEL, _SMIBEINIL L CACIEEO B e
2004-2008: £ ERASKERELHREH B LTEPEHRAGE DEABRAENTEL, EvT /U ORBEELVSBHICFERIBES
TERNA BRRXFHER B BREHOERLENSEFNS [HCBISNSESBYELE %E‘(E%}Jl EFNFKEEFD EXBTFvoH—
EE ER RRATAEREFRFRHE | 3 |#xRA R E. 358, I5uk—I VEEEEET 200, RAGRAEBEAVRRTHAOBIRE AL FHTE
2001-2003: N—/\—FXERLEH WLHER WA S IIIT DAL DS st)oomﬁ ATIE, BEORTHBAOHREELEISBONF
(B5E) HGEERAL, R—/3—2 —A—F AR I —2 3y THLAITES T
ooy B MBI ANEES STHEER rs&bfmbiznéfmwﬁ%éﬁmuﬁa
2006: BAXXFRHRERE
tviar6
) TS LR MR DR 157 — IO C, mbftﬁﬁb RO B ORI &R
B RRASATBEISERRHATATINR BT TP E—&;’C’C%K’Cb\f L BE‘]'UII" HJ’C&:%: X{Z&mm (EK FBHIZDBTHD)
B 2l 3 | CeTy PSR 57'11 ..,';—_ R—. =) F) F=HICEA T ‘b:.
& oy Arrher LRty s N -y Pl R THD. IVOGHIELLTENIBIETNESNEDSHEICEL>T—DOOME
;ﬂf'\ﬂ}%&ﬂlﬁﬁ#‘ﬁ zzr??r:) [Nonlinear Science—The Challenge of Complex (ER)EHRELTLS Ci%iéCkf7’7ﬂﬁﬁ@ﬁﬁl:%bt\ﬁﬁﬁtiihé.
(5 FHIAZ) 1B u;u;,.. AT w Y, &
A BN E D iy e
e e mr e D o O A DB e B s SR
2003-2006, Ve Fr s 5T Bm bt AL /TR BB o CHBANCL, BERIS 39 RE LB CEOREAMEET IS A AR
= y A : BESBELLYES. ABETE, MROEILELEEHILT, HFOREME- DI
EB BR |KRAFEEFHEH #iz g e R L R WiLELL N BEBALE AL b 0SB (O TR TS, Wi 5
LA 10 g 5 DIRD LN 2 REMASHIET, & ~
1996-1998: K4V -Sa VAV KE BAZHIRAS BIMEHIHE
&PD
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WISE~ ) VAL AT ) uP—%A KRS (2013). HE

2 Jb= . E M Chromobox protein (CBX)?DcDNAY v —=2" 7
OFKTTIRE, KEM  (FHFRJIK - )

[BE] CBXiXChromobox KX A v EFHINAREEINTT I/ BEY 28T A&
AETHY, ~TuravF  RIZEEGE L TWS, ThE TIZ3EEDCBX (CBX],
3,5) DHEENRBMEINTEY, ENHIXEWVCERLET IV BES 25T 5, =V
;U OCBXUIWHREALD~T a7 u~vF UERICEE L TEY ., 7 ADCBX3ILHE
FRBRICEE L TWAZ ERHALNIENTWS, BIFFETIX, 7/~ ECBXDT
LBESEHAONCTAZE L, B TRBEEHERDILEEANE LT, Z v
ECBX%Z 22— R4 ADNAD 7 u—=" 7 %4To 7=,

[FiE] 7 v~ EDIIED> Htotal RNAZfHH L. WERE K2 & D First strand cDNA
FER LT, T—FR—RCBEFE SN T WA MFEEY DCBXE 2 — K3 5 cDNADE
HEF 2RI T T ~—%HEH L. 7~z EIFEDFirst strand cDNAZ 8782 W T
RT-PCRZATV), 7/~ ECBXDCDNAWTF ZH#IE L7-, £ LT, B b -HEE 7]
EHEICHER T IA~—2RKELTIBLY 5-RACEZITV, 7L< ECBX
DNADEFEZ 7 u—=vF Lz, RWT, 7L< ECBXOMBRIBLRFHREL
RT-PCRCH~T~,

[ERBIOELR] 7/~ E'CBX cDNAIZChromobox K X A > &2 &1e1957 X / k%%
ENLRA3BEEYa— RL W, Z I~ ECBXiIt A I % I WINFCBX1E 63%.
Y757 423 2CBX1lak60%, 77V Y A HT)LCBX1L59%, =7 k JCBX1E
61%., ~ 7 ACBX1¢61%DFHEMHZ R LT-, 7/~ ECBXIIfhfE A D CBX3K°5
CHHEEMEEZ R LR, ENOOMEIXCBXLE ORI L Y HiIEN -T2, ZDZ & h
5. AR THLMNZI LZZ Vv ECBXIZCBXID FAREMRA B WL E X bz, M
BRI BE T RBMEATOFRER, 7V~ ECBXITERE, JPE . IR, Mg cE
CFREANMEINTZD., HHEFEB TIIZ S BOVBLEFRELIBEINR -
7o RIOT 4T ar bua—vOT 7F BIFORBIIETOMHBTHEINT,
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HHFMIRRIIIER S 12 lE < T —

IEVEREEDE T VT F O I AL Fu v —ifF5
MZENRE - mh B+, Al FniE L I 8. BA K

1 du 5.

H 2
AR AL 2 MR & 7 o T 2 A TS B R O SRR O — 1 I Mli
N
MEFONDG, AVIZFEVMlEND T AT F 1 AT o

Cyclo[p-allo-1le’-NMe-L-Ala?-NMe-L-Leu3-L-Leu*-NMe-L-Alas-  Ho'y \y(O( I M;;NK)\
HN N
NMe-D-Alab- B-OH-D-Leu’] 158 /1 72 A5 B B FEPL B IG M % £ o OEfT I

72O ETEBIBRE OB -2 TR REME LT a5, 1
SHIIZ, PERW~Y T A EH WA

Wy B OO L M B E O % T b R ve o " Me O
4 ﬁv& J#Uk
Ban, ABFRTH, TATF \gﬂgonﬂ o W;iy,zMﬂ 0
Vo1 OERERTE A A LT, Wyl e HN Ho'wl © 0 Ve N

\ i« NiTH*Vk mTﬁgvH%vk
EFPIET T OEBIK 2 M EI% 3 Sime &
ERE Lz, T F U 10 - ) NS
NMe-D-Ala® . 2 D-Hse L W &SN ATV R
FEAICERL-ERE2FARL. KUF 4 mmﬁa-—»mo“ﬁ“—+mrﬁ%
Taryibrto—EtsH, EHC, TAFTFUOD :

o] M

D-allo-1le!, NMe-L-Ala®, NMe-p-Ala® 7% % % + 1 * 05 H O Me °
Z 1 Dp-lle!, NMe-D-Ala®, NMe-L-Ala® 7% L 12 4 % 6 — EtijN?f@e iNBOC
e S U S 2 B 72 T R 0 (6 25 R 6 % 1) A
ZEND SRR D NMe-L-Al® & T jimo
KRR LRI B B R T 4Ty P _*swugvmgf
he—Ard5, ERESEACRTLD 2K O M#LL
BTGt > T AR B BRI 81X AEE O R IK T °
VAEREEKOT I JBEHOTART 5, ° ?
7 + 9 — 2

2. WFgeE

ECHl R HEBRIE 2 & BOAMAERLE., BELLOAWEE—X10 L5 v 7
Vo7 E8RET 74 =27 4= 7 L52ERPTH D, o
8T8-L1 MM LT BT 7 4 =F 4 —H F B & Mmro%m—ukwawmmkcow;j
S TFAFFUHAT S S Y A BERAET 5, oH 5 4

10

[1] Shimokawa, K.; Mashima, A.; Asai, A.; Yamada, K.; Kita, M.; Uemura, D. Tetrahedron Lett. 2006, 47, 4445-4446.

[2] Simokawa, K.; Mashima, I.; Asai, A.; Ohno,T.; Yamada,K.; Kita, M.; Uemura, D. Chem. Asian J. 2008, 3, 438-446.

—604 —
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gAY AR HEROEMIEEYE TR
(FZRIREL) OIIATER « SEA « JIERFERE « AR

1. HAY

BB O ECHEBFT D27 v A Y 1A A Halichondria okadai 7> 513, i £ 258
J172 P E T 5 halichondrin BV BB #45 STV 5, UL, Z @ halichondrin
B OffiEx b & & LI-HUEA eriblin 3B % éﬁ“bj:l_‘ﬁéﬁ“bf_o DX dﬂrﬁéfﬁi%ﬂﬂ%o)
UG OFRRITEIES U — F~E& 2 ot
B AR E R TN B, E T /
halichondrin A 352G I L7

2, R L L TUIRER LS LTV

o TDIZD, T 0A YT A R D

Aoy DIRFR 2 AT o 72,

Halichondrin A

2. ik - RER

gaA YA ADERAE ) — A E BT L EKIZR Y 5k LTz, Biig—
NVEE G3000S SNV H T hrua~ NI T T 4 —TCEbIIpBEiLTz, D5 b ) — /L
X B16 AT/ —~MllCkT D EtEE R Lo, ZOmESIIH LTT a4 Rl
BiTolz, TahaA FIEgROEKEEZ A % 7 — L THfER{IE L, Bl6 27/ —~ifl
2k LTIV (ICs0 = 18.7 pg/mL) ZRFOMAOFEMAE bz, T OfinI3&fE
NMR KO~ AART MAOFER I | FROMIEEZ &2 Z LAV L7, KEHEDHT
HWE TH Y . halichosphin &4 S1F 72,

HOH Co1Hgz

O
HO O\/\‘/\/\/(CHz)ﬂCH(CHs)z

OH
OH
halichosphin

1) Y. Hirata and D. Uemura, Pure Appl. Chem., 58, 701 (1986)
2) FEFAN— = RRPL BTG
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Mangicol 8 ® & A& B 58
MENIRE OKMEAR., Kib#Ed, BEOo¥, B K

1. HFxé

Mangicol ¥ (X EMEME © Fusarium heterosporm 706 B, Gk E I N- 750
% K (Mangicol A~G)N DO RDFMEAX T AN UEHTHD, BAXTAXRITAENKRY
BEThOHTNRXryO—FT, 26 MORFZETERLEINTND,
oGO EWIEYEIX B b RS M Ak U CHE IR E M A R
9, F 72 Mangicol ABIO BIZENAME ThH 5 PMA I
LU THMREEREZRTZERHALNICR-,TWVD, ZOIENKE
T TICERAEELTHLNTWNDEA Y RAX XD L8
WIEMETH 5, Mangicol 6 ViZ A ¥ o RF R FE %2 G Lo R
AR A —AAIENO R | AMIEREO R TR, A

B ML 0 b BURE S R SR, 22 oAl OF Mangicol A
%C 1% Mangicol 0 ¥ 5k /2 HE S & 2 0 A IR HE LS A L 1
Mangicol A D HEW e EREERFT T 22 L2 AN E T 5,

2. WFEE

vruaXvF )2l =2 S 3k stilleh v 7Y U7 K0 BRICETIERE 4 2 A
L FANHR Dy 7V 752 HWTI12BR NI =) V552 TAT Yy 7T THEKRT D,
Z OAE KW IZ Transannular Diels-Alder X iix 2 17 V> Mangicol 38D LiH O H [k TH 2 U
BT/ 62% 11 A7 v 7 THEMKT H, £ LT Mangicol A (DDA Y F— LI % 12
BBEE NI = U~8ATL5HEORTEZIT O,

OTBDPS 0o

Mangicol A

1

1) Mattew K.; Renner, Paul R.; Jensen, William Fenical, J. Org. Chem, 2000, 86,
4843-4852
2) K. Araki, K. Saito, H. Arimoto, D. Uemura, Angew. Chem. int, Ed, 2004, 43, 81-84.
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5 55 @ XAMEHRELEYERE =

FEAES I uAYBAAVEEAZ S BTA 7‘-7 J—
(REARZ) RV ABEEYER 7 ) —=

(LARZR)IR - BRI, 2 #PZ3)11K - B, 30IST, 4 BHEKR - PET)

ORI Y, FUIZHET-2, BKILTHE D, EAK 9, WFHEC Y, Pl 9,
Ll 12

HA A EOEEHEBY I ZEOMEN N IAEL TRV, ThONELET
L EEMWE OFERRE STV D D, SRICFET DMEMREOIGEIE
WMTHNEIA AL K EEOHBENRIRETH 278, b LIMEE LWl
EEDONRHPEN 2150 Z LITRERER EORNONETH D, EHRR
ICIEL TV DESD 5 B, BERN AR b DITDOTNTHY, IA AN
DIRA DG PED 2 1R DEFFIEIC L0 MEREAICERR T2 Z L3 LW 2,
—J7. BRETOMEY A, Bk - BERER RIS, BEWOEM b EE
77 2 DNA g2 A 2 5 ) NFEE T e AR BIEEE O HEEC A2 T
HoLEZGND (Fig.1),
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Isolation Method
of Microorganisms

Bioactive
. Compounds
Screening of
Microorganisms Selected
(Culturable <0/1%) Microorganisms
Marine Organisms Culture
(Halichondria okadai)
Isolation Method
of Marine Genome
DNA Fragments
of Symbionts
Ligation
Bioactive
Homogenate Compounds
Transductants Screening

Culture

Fig.1 #ERDAT V== T L XEF ) MR T V== T D AT — LD LE

Z#UE T halichondrin B <2 halichonine 72 E 4 & 72 A BRIEHEME 3 (Fig. 2) 28
BiEfE - SN TWDH 7 1A VI A #* > Halichondria okadai 2>5. JE#E 5L
TIZ Fosmid X7 #— & L72150,000 7 0 — b7 574 75 ) — a5 L
N EFAFEMROBBEIZ R LTV D (G 53 B RARWFTRS) . & bICAREBHRE
PERE X 0 FEL A4 halichrome A DO BLEE, FEIEIREZER L D, KA X5 7 L)
T —FRHHRWEORR G ThDH L ER LT,

—iRIZ, R FF RRIEV R — XTI F R EOEEGREBRFIZr T A
—Z e D Z &A%< 100kb UL LD R#HAETEKT 556 H %, —J7 Fosmid
N7 HZ—1% 25kb 1ZEN K THY . Fosmid 741 77 U —%& W CTHEME S
RO EMOREZ1TO Z L IREETH D, £ Z TEFEDY / L5 DNA D
Ja—=V 7 NRReR Ny T ) 7T AN TR (BAC) #~X7 X —& LT 100kb
DEDAZT ) 5T A4T 7V —%HEL, £7-, K BAC X7 ¥ —|Z T7
polymerase 157 & A iATe = & C, KV BRORTA 7TV —HEEET- 72,
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halichondrin B

halichonine C

Fig. 2 YO4VhA AV DL ESh A BEMME

1. Z7auA VAL RAVDEEL Y ) LA0HH
gaA Y IA A NTARS) L L E

H. okadai bacteria pellet

Frozen (lig.Ny) DFETRE LT, 7uA YA AT

Homogenized 3 i) -~ : N

CTAB Guanidine buffer TR OB ITR VA WTHEL TV D,

60 °C, 1 hour THETEDETHEEN RV E S I

PhOH/CHClI; extracti " N . -

i-PrOH preci?)?t);tgg(r:\mn BLPOHRELE, ZH)LTHRELE

RNaseA digestion N N S o

PhOH/CHCI; extraction 7 RA YT A A LIRE T CHR

i-PrOH precipitation ELT, BBlRoT-7aA YA AV E
v

FLEASE TN U, AR 23 O o0 BfE L T
Ry FEBE, Ly hO—EEFEER
EHETHAE LS T, 7=V
F AT % — MBI CTAB (Cetyl Trimethyl Ammonium Bromide) 777E F 60°C
T1REINE LA S, ha 7=/ —/b - Zaaf/L B L%, 7
Na— ik E1T o7, & 5I2 RNaseA Tk L7z, HE7 =/ —/ /1
B RV DB A ATV L7, XLy R DS 5 DNA Zhli L, RO 53 #ES
HofFHIE Lz,

crude genomic DNA

Fig.3 %7/ L. DNA O3

2. X T VYV TEDIBE

HA AT EOBBAEMOBLITIE, A2 ha v EMEER S8BT % oW
THEBENEGENTEY, BarOoraET—F—bB8R 5701, KBERE
DIEEIHAIRABRT A T TV L L THBEBTERAIEDZ LT TE 20,
FHAALDT ) LEIF, ANZT VT X0 BIEDEDITRENTZD, HA A

Halichondria okadai

aE—#ing

Squeezed

R

Centrifuged
BESHDSHE LIS / LngE=YDAHILED 1) VEBEFOIE—H
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HOIBNIZT A 7T ) —OfERIc W T KL /0D, 22 TRV BEICHA
AU E NI T U T BSEETAZVERH DT, BELEIA A ENEO
HAEPAEM DB DT 21T o T2, I A A Ui % 69, K (500G)
THOLOHEL, 20 EEAE XD Em#E (1000G) TOrEET 5, [FERIZE O
W & BEBERYIC (3000G, 5000G, 8000G) EIFTW\W<, Ly hkvF ) A
DNA ZFHEE L, ZaA JHA A D 185 rRNA BIG T 9 HNEY 2 V) Vilis
THEHI%E S L2 RTQ-PCR (2K » CEb Bl LI KB af A4 A
Hskn”7 7 5 DNA B2 ME L7z (Fig.d), S, 8000G D4y % /X7 7 VU 7 i
ge Lz, Wy —7 o —Ic X AMATIc L v, 2o 8000G EiZ D7 /) A
DNA (2B 2 EAEWH RS 7 5 DNA OEIEBBHO TN TH DL 2 L 2R L
T35,

Fig. 4 RTQ-PCRIZ &k 5 h A A VAR B S DIRES
3. Halichrome A DREERE

BEICH 53 [ RG-S TIME L TWE N, AR T U 7Ty L WL
7= Fosmid 74 77 U —X W OEAEKEEELZ, S5, AZu—2% LB
B CHA AR U, BRI A HEE = T Vi U7z, & B IChhHHiE 2 8T % . ODS
BT L&AV HPLC PREDEHE /7 un~ /o7 7 4 —CRRL, BatFEs
HEEL 72, AFEIXBL16 A 7/ —~<HIfaIZ% LT I1C0=30.9 Z/~L7=, = T,
NMR % £ & U7oaa BT 247V WEIEMRNT 2 3 A - A . A I, Fig. 5 I
AT X D153 CisHisN20 DWUFRIR FIZ = F VENBFH L B A A > R—Lkk
DFHAEWMTHDLZ ERNHALNE oz, EEEIT -0.9 (C0.03; MeOH) T
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bolz, BUE, BRMITEEZEDOOHY | LAHEEZH 5T 5

7~

N PN AN

/

Iz

N
H

Fig. 5 halichrome A O FEE{&&

4. BACFA T ZVBIVUKEABAC 7475 Y DEE

ARGT ) BT AT T —EVERT DL, EEHE~ & RTERAEY O&E T
Wih 2 EAT MY RN X —PNETHD, "I H—L L TETTAI R
TRAINRN, THAI RRERHDLN, EHO DNA ZRFFTE 57 ¥ — % 8E
TOHMEND D, EBETERESE, WEAEEICESF D ARMEDOBND-
DI, V/?»:t~i@%v»%:t—@ﬁﬁﬁﬂfwéﬁ\*ﬁ??w

Fav—o_y Z— 2%, BIEFOLZERRGEHECERS D, 77 A FiZ
FEHIT :t—ﬁﬂ%w#13mbﬂ4/ﬁ Fﬁﬂ%ﬁw —J5, A3 KNI
40 kb & BB R & WA Y — FREATE 228, ZEMIFE W & v o AN

%é @mmmﬁ@BthmwimomuL@4yﬁ~F%ﬁAT%\ik@

By ornae—Thbsdr 0, FEATIALFa—LbAETHY . A
ZECH L TWHEEXMMHTHZ LiC L,

EIEICH &30 T, N7 U THSEEEA SV TES T plug 2>< 0, Z
O plug Z fill [RE# SR TEpIHAL L. 7SV 27 ¢ —)L RESIKENIZ T 100~150 kb £+
E@DNA%H%@WLKO%%htDNAMH%A?&—MEBACEmeQ
(ZHLAA T, RGHEICTPE R L 37 CIC TR LT, R, BAC T4 77V —
%%%fé’&’ﬁ%bto

Flo, INETAZ T ) ATATT7 V=070 —VICBETERIEIEDHIC
X, AZT ) 2RO T E—F2 —PNEEICREINLIMNERNH ST, I T
T7 vt —%—% BAC X7 ¥ —ZH AL, MHlMICIETIE5Z L TRI Y
—= VT DR E KIBIC EIF D Z 2 & B E LT, Fig. 6 1277 8 BAC vector
ZHESE L7, pCCIBAC @ B-galactosidase & lac 7'1&—4% —D[EIZ T7 RNA
polymerase Efn 1 ZHHAT 5 Z & T, IPTG7EE F T T7RNA R Y A T —EH%
HL, ~VvFr7ua—=279A FNO T7T 7un®—X—%2Ri#T 5, BEICAL
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BRI BAC X X =MW AZ T ) L7477 ) —OHEIZHI L TEY 8]
TEFURTE IS 2 SIS HBUL B DR 7 U —=2 T2 D T D,

— D

T7 promoter lac promoter

- Multi cloning site I

B galactosidase T7RNA polymerase

Fig. 6 R BAC N2 —DIBE

e
CD HITE %47 o T 720 e B R B SR A I 0 I OV ) | RSP AR A T
HIRITE Bl e Ve LET,

O

IS o

P

=

BN
C.A. Bewley, N.D. Holland, D.J. Faulkner, Experientia. 1996, 52, 716.
R. I. Amann, W. Ludwig, K. H. Schleifer, Microbiol. Rev., 1995, 59, 143
a) D.Uemura, K. Takahashi, T. Yamamoto, C. Katayama, J. Tanaka, Y. Okuyama, Y.
Hirata, J. Am. Chem. Soc. 1985, 107, 4796.:.b) O. Ohno, T. Chiba, S. Todoroki,
H.Yoshimura, N. Maru, K. Maekawa, H. Imagawa, K. Yamada, A. Wakamiya, K.
Suenaga, D. Uemura, Chem. Commun. 2011, 47,12453.
T. Abe, F. P. Sahin, K. Akiyama, T. Naito, M. Kishigami, K. Miyamoto, Y. Sakakibara,
and D. Uemura, Biosci. Biotechnol. Biochem. 2012, 76, 633-639.
T. Abe, A. Kukita, K. Akiyama, T. Naito, D. Uemura, Chem. Lett. 2012, 41, 728-729.

Screening of Bioactive Compounds from a Metagenomic Library
Derived from the Marine Sponge Halichondria okadai

Takahiro ABE?, Natsuko SHIRAKAWA?, Kiyotaka AKIYAMAS, Kenji MIYAMOTOY,

Yasubumi SAKAKIBARAY, Takayuki NAITOS, Daisuke UEMURA
(®Research Institute of Natural Drug-Leads, Kanagawa University,
PFaculty of Science, Kanagawa University, cOIST, YDepartment of Biosciences and
Informatics,)
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Many structurally unique compounds with significant biological
activities have been isolated from various marine invertebrates. In particular,
sponges (phylum Porifera) have been shown to be a source of many significant
natural products. Halichondrin B, halichlorine, and halichonine were
successfully isolated from the Japanese marine sponge Halichondria okadai.
Recent studies have suggested that many marine sponges harbor microbial
symbionts, actually produce bioactive compounds, and that the number of
cultivable bacteria represents 1% or less of the total environmental bacteria.
To efficiently take advantage of sponge symbionts, a metagenomic analysis is a
promising culture-independent technique. We previously constructed a
metagenomic library using a fosmid as a vector, and isolated a clone that
produced pigment. We isolated the novel pigment halichrome A, which was
determined to be a biindole, and which exhibited cytotoxicity against B16
melanoma cells. This result suggested that a metagenomic approach is an
attractive for screening natural products. In this study, we developed a
metagenomic approach by solving the following problems: i) Generally, a
synthase of natural products, polyketide, and non-ribosomal peptide constitute
a gene cluster. Therefore, we need a metagenomic library that can harbor whole
gene clusters. ii) On the other hand, host cells, such as E. coli, cannot
necessarily express metagenomic DNA. Therefore, transcription must be able
to occur without depending on a promoter derived from a metagenome.

The marine sponge H. okadai was crushed with buffer and separated
by centrifugation to give pellets. The bacterial pellets were wrapped in an
agarose-plug, digested by a restriction enzyme, and separated by pulsed field
electrophoresis. Isolated genomic DNA was ligated into BAC vector, which
can accommodate huge genomic DNA. Furthermore, we improved this BAC
vector to transcribe the incorporated genome. We successively incorporated the
T7 RNA polymerase gene into BAC vector. Finally, we constructed a modified
BAC metagenomic library. Studies to identify bioactive compounds in this
library are underway.
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ERES iMHEEE Amphidinium sp. DFEET S
IRV — ALE W RE O E AT

(R At o, A 1R B P)
ORLZ 5" 1M P b Kf°

WELEAEYDDIE, BEICBRERA LI REWREHN O RSH
T EETERTLOERIEEWR OB LI TS, K
FHAEY Ve MHEINDZO IOk B E % | AN e e A ET S
D ZL T ERGTFDEDIIZLBERE - 5 E 2 BT L THDH D)% fiR
THIOITIE, Hax RE RS TE2RLHL T, &% OEGRR, IEMEFEL
BEAEIIL  ZNODFEREENIL TOLKREDRHD,

ZOIORE RO, BERE DT ERG TR B AHENTHDIR
MiEBRUCE B L, BB RS F OB R AT TEIZ, TORED—>
ELTC, Wil A B CEREE L= #E~ 7Y Digenea simplex (Zf15 7%
i HEE B Amphidinium sp. 726 73 F & 2169 ORIA —ALE Y
amdigenol A (Figure 1) %z R HL7-Z L2 L TN 2, ZOIREERED
HFETHE R FHEBIIRRE LA, HiT-IZ 2 FEORZHED
KELBIRDRVA— LS amdigenol E (Figure 2) 35X G (Figure
3) % B S EMAT DN TET, LUF, 2O E IR <D,
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WHHEEE Amphidinium sp. % 1 5 F REE R L BIKLE RS
Z4yHELT= (Scheme 1), BRI E | BRI ED ZLOE K
SN E ENRDE R . "
amdigenol A O H e 1R {I@J%ﬁ%{itgqp}r;lgmum sp.

WO T RINTZT20 ., s 1L=f475 27 400 A&
WRa, WA VA, fEA ]
A, VALY,
SHITBELTZ, LT, 2

AA Y SR IR R o~ TSKgel G3000S
KT 7 4 — 2 D55 Bt DEAE Sephadex A-25
DKL 7-4E 5 amdigenol A Sephadex LH-20

. \ HPLC: TSKgel DEAE-2SW
Lebic, #iic 2 O %

[ |
E.K4%y¥-. amdigenol E 3 amdigenol A amdigenol E amdigenol G

KO G AHBES LN (44mg)  (13mg) (0.9 mg)
Scheme 1 amdigenol 5D 7y A & — A

Figure 1 amdigenol A D1

TET,

%7, amdigenol E OEIEMENT 21T o7, M0 e E &0 (mlz
1745.8533 A-2.6 mmu [M-Na]" CgH13:037S. m/z 1791.8364 A+0.9 mmu
[M+Na]" CgoH137Na>037S) (280, ZDLEW D4y %& CeHi37NaOs7S
ERELTZ, 'TH-NMR A~ LT, amdigenol A C[RIARIZ —EHHREAT
NEFL T4 ATF AN 1 DT 5 BIO, ZHOMBHETREE I
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RBIFE ST HT b L7 Tabr O 7 FRBRISH,

amdigenol E % amdigenol A OEZIARTHLIFINRBEINTZ, EHIT,

amdigenol E TiX, =X ROIEAEARET 527 F /L3 3.0-3.3 ppm
(ZBIHIS 72, HMQC, COSY. TOCSY A~ZRLMnE 9 [HOE /i iE
NEAGEZRD  HMBC A7 MLV DFENTIZ 0 Z 05D D72 030 A3 iR
TX, 4 HOEHERE (C1-C13, C15-C45, C46-C53, C54-C78) 73HAS
ME7po7- (Figure 3), 72, ESI-MS/MS 3 #1%1T-72£24, miz 929.5
Lo —2775% amdigenol A TORERE—EL7-72%, amdigenol E (%,
1-39 (LOHEEDY amdigenol A LRl — D itk CThD Rl REMED RIB X
Niz, T, #oiEdE a & b X, amdigenol A E[RIEE, Ao AF
RFE 1L DAL TORB>TWDEHEE LT, SHIZ, o ab 2% ¢
ZALT d L0 blE0, HiotEE ¢ OmEL MSIMS 5 Hribie
ELT, BAOND FEEOMEDYL, BlHISNT 77T A MA Y
—Z7OHT mlz 1135.5, 1207.6 OE—7DIFENTEHD ) Figure 2
DI MVDGHE DI TIHoT=, — ., A7 421X, ROESY A
IRNVINDLY 2 ROV TT R T E BLiE CTHOL W LT, BREE
REEA LS R FE L, LT O IO L 7=, HMBC G 2 D
TRIERBE T DIF(E (C26-C30 & C58-C62) ZMEiALT-, £7=. (L%
7 MEMND C41-C42 L C48-C49 MTRFIRTHHEHIWILIZ, &5
(2. 2L BEOY, ESI-MSIMS 75 Hth . 1 LA = A7 /LT oD
FX VAT VIR FBINIE OKBIENFET DEHEE LIz, LU ORI
oo, amdigenol E O fitEiE% Figure 2 &ML 72,
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= COSY, TOCSY

~~—> HMBC

»% ROESY

335.1
221.0 (-H) 277.1 (+H) OH( H)J\ OH OH 481.2

msoW\/\(/\/\/J\( 363.2

H7» 3 5653 (H)
P 0 X4 5793
10}(;13 DY OH
HO oSy S B N 7413 T 5955y
OH
t ,,,,, 117761135> 10315 9295 )
1207.6H) (H) OH  OH (H) OH(-H) H874 OH
-H) (+H)
1319.60H OH OH 1661.8 (+H)
OH OH OH
OH
OH

Figure 2 amdigenol E ® NMR A2 kLR (b)
BLO MSIMS f##T (F)

A2, amdigenol G O IEfRNT 21T o7, M fREEE &M (m/z
1253.6326 A+2.7 mmu [M- Na] CeonOgsS\ m/z 1299.6148 A+1.5 mmu
[M+Na]" CgoH101Na2025S) (&0, ZDfbE D4y 1% CeoHi01NaO2sS
LIRTELTz, ET-, ESI- MS/MS %ﬁ’a?ﬁo?‘:&:%\ amdigenol A @ 1-35
NOHEEZ S 57 T 7 A A A — 7 3 S, amdigenol G &
amdigenol A OHikFLEW THHZEN/RIBSNTZ, 'TH-NMR A7 ~L
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%, amdigenol A E[AIERIC ZHMATF L EAL T4 AF LR 1 DT D,

BIO 2HOBFEERBLESNRBICH AT 0b AL T 4
Tabr OV T FADBBIRE I, —7J57, amdigenol E LITED | =ARF
VROFHEERET DT F TBIRIE N2~ 7-, HMQC, COSY .,

TOCSY A~ZRLMG 6 (HOH S HEIEDHBNE2D  HMBC A2k
IVORENTIZEVENLD DR R0 HEGRTE, 2 D& (C1-C13,
C15-C57) 23BN E72~7= (Figure 3), EHI2, 20 2 Oi%, MSIMS 4y
Hr. 7372, HMBC fHBIDOW 3 uh 51, amdigenol A D[R] THE 4y &[]
B, AX AT UIRFEE 1 DL TORPB-STWDEHEES N, AL 7
421X, ROESY AT RMLING PN ERWTT T E BETH
LKW L7-, MEERL SN ZRFZX, LTFTOITHBT L=,

HMBC NS 2 foTh7eRuee 7 O fFEE (C26-C30 & C37-
CAl) ZHEFB LTz, F7=. /01, BL O ESI-MS/MS o475, 1 AL
Wil = AT LT, MDA F U AF IR FBITIT R TOKBEEPTFIET HEHE
FE LTz, LA EOfigtT#s 510, amdigenol G D -[HA%i&E% , Figure 3 Th
HEPRTEL,

= COSY, TOCSY~—x HMBC OH

Figure 3 amdigenol G ® NMR A7 hJLfRHT

ARl Bzl HBEL 7L &b & T amdigenol FHOMEER g
HZET, ZoimiEERE Amphidinol sp. 2NVERET HE KRS I 540
APBONLEMFFTED, BWRFEHF KD H72% amdigenol AL E
FO G 1T, REFEBEIFZENZENERDLOO iR FEHFH RGO T,
TRCIETH T, RV — AL EWOREEL R 5 ETH 2K
DOIGR NFEERBREFFOLE LN, REFEHEEDOBE NI TIRO
EWICEZERER T 5720, 2O E#E I > T, amdigenol FHZEHZ
NOMERBITI R ES /22 b TSNS, T, RAFH R LE THS
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L, EAERKEE 2D LT, HDHNE, 2O EEH kOILEY
THOINEINDFRBOE T, ZO R E-BEERE RO AJHE
PER 8%, —75 . amdigenol FIDHEEZ L3258 $Z < O imilEE #an)>
SRHEENTOWARYA—LLEY amphidinol (2@ THEAET DT H
TERRE TGO A A IR A B 52T 5 RN TED, 3 FEOILAY.
amdigenol A, E BLW G @ C37-C42 (M OHEE# LT 5L, TRt
ReE A ERNAL 7 4 DR UAL—C3T (LOKEEIED C41 fr~
DREBEIZIDHTRF RO, (Lo TERSNTWHEHEE TE
%, [AC i E#)D amdigenol A F721% G OF habRabt’Z AT
DOFE . HLLIE, amdigenol E @ C37-C41 N7 7eRub’Tu 2Bk L
TR B 57, amdigenol E 2>57 e R T ARSI TX
DHON, T2 E DI, Atk LRI 2R AT > THED O D LR H D,

RBHHFEDREIRHN O D amdigenol FEHORE G IR EN TEZM, =
OIEERIT, ML ERO S B TE2ATLEMEAETHE
EHONIL TS, 5%, SHIZENLOMEEZRIIL  ME-CMeE, &
B D ZATHZE T, ZOWHEER R RO RV A — /AL EMIZIRG T,
E R T2 ORE BB ORI ~ED721F L,

MHEEREORIELL TWeE W, dbiE R I8 Dk Bz ok
# =L ET, £72. amdigenol FEHOAEMIENERBRZIT> T2,
BEIEZREAY ROKEE WEEEZ . KEHE BB - LE T,

2% 3Lk

1) Uemura, D. Antitumor Polyethers. in Bioorganic Marine Chemistry,
Scheuer,, P. J. Ed., Springer-Verlag: Berlin Heidelberg, 1991, 4, 1.

2) Inuzuka, T.; Yamamoto, Y.; Yamada, K.; Uemura, D. Tetrahedron Lett.
2012, 53, 2309.

3) (@) Inuzuka, T.; Fujisawa, T.; Arimoto, H.; Uemura, D. Org. Biomol.
Chem. 2007, 5, 897. (b) Houdai T.; Matsuoka S.; Morsy N.; Matsumori N.;
Satake M.; Murata M. Tetrahedron, 2005, 61, 2795.

—619 —



% 55 @ RAARILEWERE =H

Structural analyses of the polyol compounds
produced by the marine dinoflagellate Amphidinium sp.

Toshiyasu Inuzuka,® Kaoru Yamada,® Daisuke Uemura®
(®Life Science Research Center, Gifu University,
bFaculty of Science, Kanagawa University)

Marine dinoflagellates often produce long carbon chain compounds
with highly functionalized by oxygen atoms. In our study about such huge
compounds for revealing their physiological functions or roles in ecosystem, a
novel huge polyol compound, amdigenol A, was isolated from the Okinawan
dinoflagellate Amphidinium sp. The structure of amdigenol Aoffers important
information for elucidating the biosynthesis of amphidinol type compounds
produced by the many dinoflagellate species.

Recently, we isolated two more novel polyol compounds, amdigenols
E and G, from the same dinoflagellate that synthesizes amdigenols A. The
structural elucidation of these polyol compounds was performed with the
combination of 2D-NMR spectroscopic and ESI-MS/MS analysis.
Amdigenols A, E, and G share exact same structures at the both ends of the
carbon chains, and some similarities are found in the tether portions of
amdigenols. A detailed structural analysis of these three amdigenols may help us
for the deeper understanding of biosynthesis, biological activities or functions of

not only amdigenols but also other kinds of huge polyol compounds.
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“BRATYLEARTERE LEMERNG
KDIET AT LOEE L ERNTG
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Construction of Efficient Water Photo-Reduction System based on Dinuclear Rhodium(ll)
Complexes and Theoretical Mechanism Study (Kanagawa Univ.) OKATAOKA, Yusuke;
OGAMI, Takuya; KAWAMOTO, Tatsuya

Abstract : Efficient photochemical water reduction to generate H, was achieved using dinuclear
rhodium(1l) carboxylate complex as a catalyst coupled with triethylamine as a electron donor and
[Ir(ppy)2(bpy)](PFs) as a photosentizer.

Keywords : Dirhodium Complexes; Hydrogen Evolution; Water Reduction System; Quantum
Chemistry Calculation

[FEE] Al A L7oK ORI K DKRFBARIGE, 7Y —r =¥ —L LTH
FREINTWDHKENFEHEDLHOHBNLRFEDO—D2THD, TNETIIHREIL. 7
4 A7 U — K73 Paddlewheel ! “ 1 7 LFEIK [Rhy(0,C-R)s] KON S 2B & LTz
%?L PEBCA 5 7 TSR 3 [Ru(bpy)g]?'+ (OEEEEGA) /methy-viologen (B F{xiEE) H4FF
SOKREIEMBEE LTS 2 E A S LCE Y LaLAaRs, Thb0 R Y
'7 LEER ORI RIT, RO TRV, BBITL I AT LORBRERPLETHL LH
2Bz, I TARFETIE, LVRNRKONETU AT AOBEEZBE L, #h
T EEANE R S S STV D [Ir(ppy)2(bpy)]PFs (Ir-PS; ppy = 2-phenylpyridine, bpy =
2,2’ -bipyridine) il L 726w A7 AL L, £ OMBTEMHEOF M AZ1T 72, HIC
X ERULFRE & LA FHR O R S Paddlewheel T "k 1 & 0 ASEIR DK FEFE
EEJ“X = AEPHERTE-Z, TNDOMEREICONTHHEEITH,
[ 5] AKSEFAMEEIZIX, Paddlewheel i kit 2 ASEADREHITH HHEE 0 2w
D KRR [Rha(R-02CCH3)a(H20) ] 2 L. HeHEANCIZ. [Ir(ppy)2(bpy)IPFe Z i TTHYIC
HIE9 %0 CTX 5 Triethylamine (TEA)Z 52 H T, X VIR TERR KR I AT A
AEE LT, RS TIZB W TR 217 - 72fr, 7700 TON (per Rh, complex)
OfRIES A 7 )V CRIGHEITT 2 ERMER TE 2, 2 ORI, BEHoO & OKFER
AR DO E LV L EVWETH D, F7-. Dispersion ffi IE 1T > 7= DFT #% (DFT-D)
;@1%**%%1%5@5%)b%%mmeﬁuwm”®%k%mE?é$#f%\

Eé I%. Gibbs Free Energy #fiffl L C, M{LiEcBE M EZR T2 FICKI LIz, Zhb
D R & RERAE R & O OFEMIL, ERYHICHREZTT O,

TEA®

CH
TEA )/ [lr(ppy)z(bpy)] > Rh 3
> \Rh‘OHZ
[

[Ir(ppy)2(bpy)]*™ n

n'l $ HSC

Rhy(0,C- CH3)4(H20)2] 1/2 H,

h >\ [|F(pPY)z(bIOY)]

. AR THELEAET AT LLETOEFRENARE
[1] Y. Kataoka et al. Chem. Lett., 2010, 39, 358.
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Emission and photosensitizing properties of novel cyclometalated iridium complexes (Kanagawa
Univ.) OGOTO, Kota; KATAOKA, Yusuke; KAWAMOTO, Tatsuya
Abstract : A new series of heteroleptic cyclometalated iridium complexes, [Ir(L1),(L2)]PFs (L1 =
2-phenylpyridine or 2,4-difluorophenylpyridine, L2 = 2-(2-pyridyl)benzothiazole), were
synthesized and characterized by means of elemental analysis, '"H-NMR, ESI-MS, and X-ray
diffraction analysis. We confirmed that these complexes show strong emissions in fluid THF
solution at room temperature and their emissions are effectively quenched by the addition of a
small amount of triethylamine. The properties as a photosensitizer of these complexes were also
investigated.
Keywords : Cyclometalated Iridium Complex; Photosensitizer; Emission

vImALL— MNEEEETHA VY _ +
T LGN TR E R R T AL A N
MEEL B D3 R— 30 F & L THIfF S

\
°N

e
/

\
l

NTWD, Fi2, A4 U D0 AEEROBUT ; @r@ &
FEBESED 2 L ThEA R % T o comte
TZENRHLNITR->TEY, BT, J ) Q
JEHUEA & L TORE b HE STV 5D, C.O/\CL ) et
AWFFETIL IrClz-nH0 & 2-phenylpyridine Mer | F lr\r\gj
DR, LV IClznH,0 & 2-(2,4- KXQQFJ 1 Sl
dlfluorophenyl)pyrldlne DD B i3 compier? Complex 4

5000

BNEA Y P A T REEER D, Complex 1
BLO Complex 2, #&pL. & HIT
Complex 1 & 2 Zfi=ic &k L
2-(2-pyridyl)benzothiazole (Ligand) &
R SED LT, CRFEOBNL D
mHYrmALL— ML) Oy N I =
&, Complex 3 35 LUt Complex 4. #4& ™ ﬁive.englfffnm] o 0 ng?avelengfgo[nm 0
L7z, ZHB8EAKIL, 'THNMR B X
UIR AT Bv, JeERIHT. ESI-MS,

ik X B EMTIC L > THMET D
VIBAZL— ALY DT AEHATHD T LR TE 72, Complex 3 15X
Complex 4 DFEIEANRT MG, SRICEB W TS THRE RIRITTRVIELE R 2 & é
Bz, ZOFINITDED Triethylamine Z /x5 Z & TRHRMITHIET S Z L LR T
7o % T, ZAUGEEERONIEEAIE L TORMEZ I LT, TORE., KONIE Eﬁﬂi
BERONIC B W TSI E 2 A9 5 Z E R b M E i o Tz,

4000
3000-
Int.
2000-

1000~

Fig. Emission spectra of Complex 3 and Complex 4

in the presence of triethylamine

1) N. D. McDaniel, F. J. Coughlin, L. L. Tinker, S. Bernhard, J. Am. Chem. Soc. 2008, 130, 210-217.
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Photocatalytic reduction of water by carboxylate-bridged palladium(ll) complexes (Kanagawa
Univ.) OKITAMURA, Takuma; KATAOKA, Yusuke; KAWAMOTO, Tatsuya

Abstract : We prepared carboxylate-bridged dipalladium(ll) complexes with cyclometalated
2-phenylbenzothiazole ligands and confirmed their ability to catalyze photoreduction of water.
The effects of carboxylate-bridged moieties, i.e., acetate, trifluoroacetate, and benzoate, in
photocatalytic reduction of water were investigated.

Keywords : Photoreduction Reaction; Dipalladium Complex; Carboxylate-Bridged Complex

[#65] 2RI H L7KO YR ITTROG T, BRESC= R X — OB A B KFE T
ERLHT-OOEMETERE L TERINTED ., AR &2yl z vz
RN N ETHRIMIATbNTE 2, £z, ki, LV Zl&BThbr=v L%
HLEE & T 8RN AR el & 70 D Z &
bE Sz, L LEO—FHT, FEDON
Z 0 LR A T2 KO SR TE RS O BIE
FEAEmBEN TR, &2 TR,
2-phenylbenzothiazole ZElfiz 1 & L CHWT
TR CEREEAE X T U M) KSR & S
L. & O E & HITKROIERTSITE
T AMER 2 S35 Z L 2sED
e Lz, £z, Bifgz NV 7 v A e lifgls
KO EERICEE XTI VAR AR Fig. 1 Structure of Complex 1
TIUANEERE AR L, ZAEE 5r O fil
YER~DEIZHOW T H e LT,

[32B&] 2-phenylbenzothiazole % Flfiz7-& LT

HAWT, Figd CHEEE X T 20 A & RO S
25 Z & T[(CeHaC7H4NS)PA(u-OAC) (1) % &
L7 F72. 1% M) 7 VA oFiEE 21T
ZREEPN TR 2% 325 Z & T[(Ce-
H4C7H4NS)Pd(H-TFA)]2(2) & [(C6H4C7H4NS)Pd-
(u-OOPN,(R) &= &Rk LTz, Ziu b DFERIX
"HNMR., IR, WILE LI AT b,
YAV THRLE AN — JTEHEHHT.
ik dn X SRS I L0 [FE L7z,

[FER & B52] X BEEMIT ORE R, 1 ITNRE

RNER £ LT85 2™ MBI L. 2- Fig. 2 Turnover number in the catalytic
phenylbenzothiazole ® 7 = = /L D [RFEFF & system containing Complex 1, 2 or 3

FT = VBROBHEF NN L2 7 E L— MRS DT LA T EEETH D Lk
ETHIENTE(Fig. 1), £72. DMF F CTHEZZ I L T 1 OEBBRULFREZIT 72
LA, EIUANCHERR EIZRHS U CEIE O MBI iz, KRo&ESIEL, A
BURTEEBRIEEIC T T o 72, 23T V0 A(INEEIR(L-3) Z il & L-CHWT, [Ir(ppy)2(bpy)]”

OEBREAD . RU =F 7 v (REERD OFFFET. KE THF OIREEEH T 420 nm
IV EREO TS EERE L, TOME, WTNoEA S 600TON %8 % 5 fiis i
T 5 Z & A TE = (Fig. 2),
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Model complexes of the Cupa electron transfer site

(Kanagawa Univ.) OTAKAHASHI, Wataru; NEDACH]I, Yuki; KAWAMOTO, Tatsuya
Abstract : It is thought that the sulfur-bridged dinuclear copper complexes derived from the cyclic
octacopper complexes are in the mixed valence state of Cu'/Cu". The structural and spectroscopic
features of these complexes are similar to those of the Cup site in cytochrome ¢ oxidase.
Keywords : Copper Complex, Mixed Valence Compound, Cua Model Complex

[$62] v b7 o b c BEEEED Cup A M, Y ho o s c RSN ET 2T
PP E CIRET A RE A B L CWD, T4 T MEE o T 05 7 HiErE(Fg. 1)
L O OBEEEWVE TIREED DL OETF SRR ERENTE =Y, 2 LT, AN
BT IREEOREE 2 FHL L - B 7 MBS RITME SN, 203, £7-. Hi-#ik

DERER &0 X 0 S 705 M 2 T B Met His
L7 DIINWER I BTV, —F, A= Hid Me Cys \(\
GEA A L ESED T LT NS-F L— ki 5 $ N
Mf & LTHRET B0 Y7 U R LSRN A A //%m S

v L DRGIC &Y BAGE TR R BUR A REE RS ( NgT No g
Boh Y, EHICE0)IEERICIER S T 2 G S WVA\ | N\
5L TFAT MEIGH B EN T D 2 L & His Cys

O LT Y, AE, 20 BEEHEOSEFIE

LSS L0 RERICHAT 5 - LT, 2hasEs g 19 1 molecular structure of
TAGEEENL CUp lCIE N B DT D = L b n-7=m»<  Cuaincyctochrome ¢ oxidase.
W5,

[FBR] ERFFERT, 2-@-P=F AT )7
TR FT ) L EER() & E VL
21 TRIGEHE D Z LI L0 5o sik) sk
ROz, 7R ih BRASFERISSE
HTZEITEY, B RQE A LTIz, 2D 2
ZIKFARTREFT MY ULATEILT DI L TH
TEMRE) &G,

(2R & B8] 2 o X Mfs s AT OFE R, Z i
F AT MNEIEG SR T Y (Fig. 2). BLhr 7 D&
B IEHECR G A D EFIERE LTz Wb
D)o MR ERT D EEE L,
FTRINARY ML ZEIT T &7 5 B FEHER
Fix. 2 2 culicu" DREFIREICH D = &
R Lz, 2 i@ T 52 L TRLNT3ITEN
TH X BRAEMT D s R Lo E &
BN FOBEITTET LT Z E MR TE T, 2D
ZElE 2R T2 E T, BN TR T 2 4

BT O 4 ELRZTHELZ L ERB LTS, Fig. 2 molecular structure of 2.

1) M. G. Savelieff, Y. Lu, J. Biol. Inorg. Chem., 15, 461 (2010).

2) T. Kawamoto, M. Nishiwaki, M. Nishijima, K. Nozaki, A. Igashira-Kamiyama and T. Konno,
Chem. Eur. J., 14, 9842 (2008).

3) &, Y%, BiR, JIIA, § 62 ISR LFHmE 1PA-094 (2012).
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Polyoxometalate-Mediated Clusterization of the Monomeric Phosphinegold(l) Species
(Kanagawa Univ. Fac. of Sci.) oYOSHIDA, Takuya; NOMIYA, Kenji
Abstract: Novel tetraphosphinegold(l)oxonium cluster cation as a counterion of the
polyoxoanion was formed by a reaction of gold(l)/carboxylate/P(0-MePh); complex with
[-Keggin polyoxometalate. The product was characterized by CHN elemental analysis, NMR and
X-ray crystallography.
Keywords:  Tetraphosphinegold(l)oxonium  cluster  cation, Keggin polyoxometalate,
Clusterization, Phosphinegold(l) carboxylate precursor

S BT ITEEOE ) I LR CEIPPhy REE A &

Keggin 7R U FERHE O SUSD> 6 J1 VR o BB 1 % DBl = Q\ OW
HELBEORTEELE&NUEEY 7 A X —0a ()Y P-Au-0
FAR =B NN BE—=NFF 2 ETHRYBENRELND
TEEWSMI LT, MY R BEIC X A E()EEED 7 T

A 57 —Mbili\ /—l‘\o U ﬁf’iiﬁ@@z&iﬂ\:ﬁ Lff_ (@] ﬁ% 75‘%'2':"[:“/%1& [Au(pyrrld){P(o-MePh)3}]
WAL LCTBIK 2 NEETH D, D AR TIEAR Y ek
DOFRME O JRFDOWEETND720, o-BOEMERTH D
B-Keggin AR U gt 2 = & 2 A, 2808 O i1 & & ek
eIk FAZ—% NI B —NTFF T DHRY
BRI 2 S0 THET 5,

FiEFER-EZ2  [Au(pyrrld){P(o-MePh);}] (Hpyrrld = 2-t" 12
U K v 5 v AR v 8) D CHClL, & i I .
Ha[B-SiW1,040]-12H,0 ¢ EtOH/H,0 ik %, E/Lth8 11 &
720 XD ITRIRIEBUE TG S/ 5 Z & C 1 O g
RAG dib 2 1572 (IR 16.3%), FEIEMEHT DAE S, 1e-0 25 Te4s
WUz Z Z A% —DFF > "o LB-Keggin HLAR Y T =4
LV OWE R LTz, o0& Y T AR —HFF
IIHEEN R | —HIE=Eo0&8)0MED =AML
EL72 O 2 & B EERNREE Lz = A#Eicimn
Wiz L ->TEBY, b —HiEU>OE&N)DIZIEHF LI O
JRFAIELE L7 i RIS g 2 & > Tuhiz, CHN ek »
IIMFOREEIE, HESMAT L kP 2 RIC TH NMR 7578 L OIS

W S NTIEBEFN D EtOH % =2 2 7= LA [(AU{P(0-MePh)3})4(114-0)]2[B-SiW1,040] - 3ELOH
TH -T2, B-Keggin BAR VU BREIZAFET 5 O R 5 HHA O i1 R4 () B
DENLTHZ & T “HEEOEWWUEE Y T AX—F AU FNEMLIZEEZBND,

H4[B-SiW1,040]-12H,0

v

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, 41, 10085.
3) T. Yoshida, S. Matsunaga, K. Nomiya, Chem. Lett. 2013, 42, 1487.
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Mukaiyama aldol reaction in aqueous media by Zr(I\V)-containing POMs as Lewis acid catalyst
(Fac. Sci., Kanagawa Univ.) OTAKAKURA, Akira; NOMIYA, Kenyji
Abstract : Catalytic activities of Mukaiyama aldol reaction in aqueous media by
Zr(IV)-containing POMs as Lewis acid catalyst were evaluated. The reaction mechanism showing
high anti-selectivity of the product was proposed.
Keywords : Zr(IV)-containing POM; Mukaiyama aldol reaction; Aqueous mixed media; Reaction
mechanism

¥E WS TIIIRE T, a0 ZiHf SAR ) B
(POM) Z L F N CE AR AT T L7 /L R— /LRI
(Scheme 1) %17\, ZOMEEMEARF L T&-, Y, &
MFZE Tl Keggin POM(1) % W =S oUW T, BOiHE
EDOUNMETFOPFH] A 288 L7 FEERAA TV, UKD
REtEAT 7,

HE Zr WY 7 A% —hF 4 (Figure 1) Z&tet K
A > F R Keggin POM  [{Zry(H20)4(1-OH)x(uz-O)}(ar-1,4-
PWicOx),]" (1) 125 umol, SUSHEEL 05 mmol Z V21T edin PoM(1)  Dawson POM
WV R IVEIREAT ST, ORISR

S OURNIEF - 425 b S i POM catalyst oo

Keggin POM(1) & FUtHEETHIOARE. + HJ\@ Sovrs () ®
VERSO RSB O 21T 12, Scheme 1. Mukaiyama aldol reaction

FER - BE AIISORIEDORER,

Keggin POM(1) & XU X7 LTk R %10 RIS ETHH Y

Vvx ) —Nr—T NV EINZTEIETON = 29, 1 HEkREA 22

F =SB IETON = 14, [HIFEAS1 ] TIZTON =4 DFERAMEE _ _
iz, Keggin POM(L) (34&i&E 2 20 Zrsite I2 22Ky - Figure 1. Zr, cluster cation
P32 OFNL L TR Y D Lewis iR SMEER ST 5,

RPN R 222 LMK T3 201K, XU XT T

b RAMEEEINL UTARTEERE ) SR SRR L b

%, 2P NMR (2 L B SUGEH) S POM &2 Y bx ) —L

T—7 VO A/ERD R S 7=, Figure2. DX 572

Bk OHRIAZRRE L= TV R—SUSET L. FORE

DYV IV ) —)LT—T )L & POM 7 =2 L5 DFED>

5 anti RESEOREE CRUGHEI T DR A TR LT, Figure 2. diastereoselectivity

1) K. Nomiya, K. Ohta, Y. Sakai, T. Hosoya, A. Ohtake, A. Takakuraand S. Matsunaga, Bull. Chem. Soc. Jpn., 86, 800 (2013).
2) YU, BPEiEE] 5 59 MISAL R AR 2PF-014 (2009).
3) EpE @], BOREME, KEMP, RATEE AR 5 [MIBIRETH K<, PA2a003, (2011).
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Syntheses and Molecular Structures of Novel Aluminum(l11)-Containing Silicotungstates
(Fac. Sci., Kanagawa Univ.) OOSADA, Hironori; MATSUNAGA, Satoshi; NOMIYA, Kenji
Abstract : Novel aluminum(lIl)-containing polyoxometalates with monomeric Keggin and open

Wells-Dawson structures were obtained by a 1 : 3 molar-ratio reaction of tri-lacunary p-Keggin

silicotungstate with aluminum nitrate in aqueous solution.

Keywords : Polyoxometalate; Aluminum; Keggin structure; Open Wells-Dawson structure

HBE D THOERBRIW I 7 AX—THDHRIAF Y AL L — K (POM) I, AT
D—E e MOBIEA A CTEBRT HZ LT, FieoESCOEoRBANHFETE 5, K
BFJEClE, Keggin B U ot & 2 7 25— h Z/RHEFE [A-B-SiWeOa]'® % HITESEKE LT
A" ZHLAIA AT 2 FRE O POM [A-B-SiWe0s,{AI(OH,)}s(u-OH)s]* (B-AI3) 35 LI
[{AL(OH)4(OH2)2}(B,B-Si2W1506e)]* (B,B-AI8) DEFIZALE) L 7= D THET 5.

%% Nag[A-B-SiW9034H]'13H20 L Al(NO3)39H20 %
ENL:3 &R L OITIKPTRISSE, CsHis 4%

Z LT B-AIB A EAFEIIHCRAE S (I 24.6 %) & LT,

Et,NH, i & 35 Z & T B,B-Ald 7% {0375 B AL IR G i
(146%) L LTz, Fv 772V E—va ik, HEE
fm X BRI ARAT, CHN T 4347, TG/DTA, FT-IR, Solution
C'ALZSHNMR I X W7o 7=,

FER-ZE WSO, B-AIB 1L [A-B-SiWe05]™
DRABEALIC AI" 23 3 SFLAGA E - HiEfK Keggin 1
T o7, —77 B,B-Ald 1L, 2 DD [A-B-SiWeO4]'" 73
2 KD W-O-W #4& THAS L7 [Si;,Wis0e]™® 12
{Al,(OH)4(OH,).}*" #3fH7iA £ 47~ open Wells-Dawson
BECThHoTm, TNETITHEIN TS open
Wells-Dawson ! POM [Z, W91 d 2 2D {a-SiWg}
572 5a,0-EETH Y | {B-SiWe} 75 72 5 B,B-Hd 13
HHIDME N, Z A iTy-Wells-Dawson % POM & 77242
ENRTX, HIDTOHITHD,
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RAT 7o )UK 7 5 AR —hFFH LR 4%
T =AU NSk D 7 T A — LAY % R ER R &
L7ZY 7 2= VT F L ORI
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Hydration of Diphenylacetylene Catalyzed by Intercluster Compound Consisting of
Tetraphosphanegold(l) Cluster Cation and Polyoxoanion

(Kanagawa Univ. Faculty of Science) OARAI, Hidekazu; YOSHIDA, Takuya; YASUDA, Yuta;
NAGASHIMA, Eri; NOMIYA, Kenji

Abstract : Intercluster compound consisting of tetraphosphanegold(l) cluster cation and
polyoxoanion was formed by reaction of gold(l)/carboxylate/phosphane complex with Keggin
polyoxometalate. This product was used as a catalyst precursor for hydration of
diphenylacetylene.

Keywords : Tetraphosphanegold(l) cluster cation, Keggin-type polyoxometalate, Catalyst
precursor, Hydration, Diphenylacetylene

1 HE ZivETICHELIE, &)/ VR FEIPPhy R
& Keggin B U A%V A% L— K (POM) OS5,
TIVIR BRI TR BB S 85 2 L TRBMEIR 25
Ta)UEE s T AKX — D F A4 & POM 7 =4 Bk D
75 A8 —RLAMOFREZH LML TWD, 2 —
BT, AR T 7 o ()EERZ A 7o A RS REOGR 2Y
AN SN TV A, D MELHIEREIT in situ THE S
THEE D& () F A FE[AUPRS)]" & Wb T b, AHFSE

EJi DI T AL — F‘Eﬁﬂ:é\%[{Au(F’th)}4(u4-0)]3[0t-F’W1204o]z [{Au(PPhs)}4(ns-0)1**
Q)Y ZEEETEMA L L2V 7 = = LT 2 F L v ORI G

ATV, OREETEME A FEt L7, 0

2. Hik - #ER - BE il ETER A [Au] cat.

L LTHERAK LI-(V)%, BEiIcy mw—=—— , - "
TJxz= AT EFLE AW, Diphenylacetylene R TEC Deoxybenzoin
1,4-dioxane/water = 4 : 1 A 1Ak Table 1. &ML DRER

(80 OC) T7}($D}i}ﬁ:\ %ﬁil/\ Y N JEHIE HPLC deoxybenzoin Conversion
TiTo7-., B THDBT A X/ A | Catalystprecursor TON %)

? 24 h #% D TON 13 137.3 TE W EMZ /R LT 1 1373 915
(TONpax = 150), fllERC 1% @ *P{'H} NMR O : :
R BOWUE Y T AL — N F A 37 O 2 L85 123
EEREEL TN e o 72, POM 17(E T CHARK 3 2.60 8.67

L7 [Au(pph3)]+7§§ (ﬁTﬁ%ﬁ Lz /Emﬂ\j/)n A . ﬁﬁﬁiﬁﬁ Reaction conditions : catal_yst precursor 0.01mmol (Entry 1, Entry
BURIC POM & S /0() 7 7 25— F DS e
7 2 FE [{Au(PPhs)}a(us-O)I(BFs), (2) 3 L OF
[{Au(PPh3)}s(us-0)IBF, (3) Z HWo[RERDO IS TIE, £ H 56 TON 2ME S JEMEITA B i
o l, LML POM 2T 5L 2,313 1 ERBREOEEEZRLE, V7 =2=1T+%
F LU OKFISIZBNTEHRRAT 7 ()7 7 A X — 7T F L F & R AR Iz v 7
Bitr. POM OFEPMEROFEBUIRE SEET 2 Z LR NIRRT,

1) K. Nomiya, et. al., Inorg. Chem. 2010, 49, 8247. 3) H. Schmidbaur, A. Schier, Z. Naturforsch. 2011, 66b, 329.
2) T. Yoshida, et. al., Dalton Trans. 2012, 41, 10085. 4) S. Gaillard, et. al., Chem. Eur. J. 2010, 16, 13729.
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Synthesis of Phosphanegold(l) Cluster Cation Species by
Polyoxometalate(POM)-Mediated Clusterization and Effect of POM

(Kanagawa University Faculty of Science) ONAGASHIMA Eri, ARAI Hidekazu,
YASUDA Yuta, YOSHIDA Takuya, NOMIYA Kenji

Abstract : The dimeric diphosphanegold(l) cation species with P(4-CIPh); was
synthesized as a counterion of Keggin POM. This cation was also isolated as an
OTf salt by anion exchange. The OTf salt was the trigold(l)oxonium cluster species.
The effect of POM was clarified. The product was characterized by CHN elemental
analysis, NMR and X-ray crystallography.

Keywords : Dimeric diphosphanegold(l) cation, Keggin-type polyoxometalate,
Intercluster compound, Anion exchange, Tris{phosphanegold(l)}oxonium cation

BE KEFAIT.HEEOEWI I VAR EIPPhy R A &

Keggin ! POM D K& 7> & B ViR o BREL AT+ % B & & 5 0
ELAEBORTEELEWNWUE Y AKX —% BT v H—

HFFL LT H POMBBELND T EEW LML, Y AU p
FLT7 2= VED p-fLEEW LA RAT 7 VEAL % H

WHZ LT, u-OHE 222 FLea () ek &Ko R

bH LML TWD, 2 ABFZETIEEW)/ D LA

IP(4-CIPh); R & & Keggin L POM D IG5, 4 (1) Mo
EEER Bk E DD X —HF A LT DH POM
[{(Au{P(4-CIPh)3})2(n-OH)}2]5 [PM01,040], (1) Z B L L 72, P
M7 =F Ak OTFCRML T, ()7 FTAZ—HF 4

WZXF9 5 POM 7T =4O REHLNIT LT,

5 %k - R E R B o 4 (1) # & "
[Au(RS-pyrrid){P(4-CIPh);}] (Hpyrrld = 2-¥' 12 J R -5-% 1 04 3&

JL IR :/Eg)é: Keggln i ) - K POM H3[PM012040]'14H20

Z ROt &, slow evaporation (2 X 5 #& gt Ak 2> & 8 A HCIR P
Ahdh e LT 1 ESUNE 11.2 %), #&&EET O R, u-0OH Au
ECTRIES N () R RIK(UZY T 25 —)b o
FA L OWEE R L=, 1% CH,Cl,/CHsCN iR &I

SDEHLU.OTFZ2 KB L7 =4 R HlBHIE 2 N2 N Fik

WMEIZ X277 =4 B EITH, BTl EE

CH,CI,/EtOH & & i 4 2> & slow evaporation 9% Z & T

OTf D MEAFHEH 7 1 v 7 WRfE M (2) &2 1572 (IFE 28.6 %),

RGN OFE R, 2 FTus-0 25087 7 A —D

OTf i [{(Au{P(4-CIPh)3})3(ns-0)}2](OTHF), T > 7=, i 2 O A&
M T, &) =2 7 A% — [ @ aurophilic

interaction |2 kX W “EfLkL TV, LEL Y POM T =4 OFEIZL D &(1)
T AR =T A OEENEN L, POM T =4 > & O AEAER N4 (1)U
J TAL —DIEEDZEACTHFELE L TS Z &P 60T LT,

1) K. Nomiya, T. Yoshida, Y. Sakai, A. Nanba, S. Tsuruta, Inorg. Chem. 2010, 49, 8247.
2) T. Yoshida, S. Matsunaga, K. Nomiya, Dalton Trans. 2013, 42, 11418.
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wu-FAU(IWV)_ERBEEFSSIUVRKEEXKD
B
(FRA)INREE) O HESR « RISk - REZEK - ok - 25
Syntheses of Monomeric and Cyclic Tetrameric Species of
Di-Titanium(1V)-Substituted o;- Dawson Polyoxometalate (POM) Derived from
Hexa-Lacunary Dawson POM
(Fac. Sci., Kanagawa Univ.) O MASUDA, Kana; OHTAKE, Atsushi; OSADA,
Hironori; MATSUNAGA, Satoshi; NOMIYA, Kenji
Abstract : Dimeric and cyclic tetrameric species of di-titanium(lV)-substituted
Dawson POM were formed by adjusting pH to 1.0 and 4.0 of the solution
containing the monomer.
Keywords : Polyoxometalate, Di-titanium-substituted species, Monomer, Dimer,
Cyclic tetramer

S A UERE (POM) o HCEMLIZKS

<EEbicky, ZEMBILECEELZ R TS

PEREME T VM ER A MET D2 LN ARETH

L, DI POM L E&EKD G E

ERIE. YA = AT TR CEE Monomer

T —~ & EF R 5D, AW TIiE. Dawson Dimer

POM /A K 8 [a-H2PoW1,048] 2 % H 38§ i &

L TH W T Dawson ‘& k& ® belt ¥4y 2 2>Fr

F 2 (V) TE B S h  BEE K

“[o-P2W16Ti2062-0(OH), 1™ (Monomer) % &

B L . 2 Hh A& E B w T, = &K Cyclic tetramer

[(0t-PoW 16 Ti,062)2{u-Ti(0X)2321° (Dimer)

JOOVER R U & K [(a-PaW16Ti060)a(1-0)4]% Fig. 1 Polyhedral and ball-and-stick

(Cyclic tetramer) %é\ﬁﬂﬁ’ﬂ K/ﬁ\ﬁijﬁé Lz represent.ation of Monomer, Dimer
. and Cyclic tetramer

Lz,

ER-GER-EZE Monomer %10 M REE K T Kia[a-H2P,W1,048] & TiCly
ZEAKL 10 TRNIEDLZ LT, HEamEE LTHLE (IE 25.0 %),

Monomer Z K IZEfE L. pH 1.0 ICF%E% . Y& D Ky[TiO(ox),]-2H,0 & KCI
Z 1 2 slow evaporation 5 Z & THEAZH 7 = v 7 KfEdm & LT Dimer & 15

7o (U 15.0 %), X MEEEMHT 5, BE#H O POM & [A £k D p-Ti(ox), THAE
ENE_BETHLZEPHERS A, Y & 512, Monomer % KICHAMR L.

pH 4.0 ICFH¥E% KCl 2z 5 Z & THEaFZPBCRAE S & LT Cyclic tetramer
A7 (I 25.8 %), X ML N2 5. 4 5@ Monomer 2 Ti-O-Ti & T

BIALLE-BRRNEBARTHD Z 2R L, BE O KFEE T TpH 2% $
5z LT, Ti(IV) . &# Dawson ) POM Z B DEY ST Ik Lz,

1) G. A. Kadamany, B. S. Bassil, F. Raad, U. Kortz. J. Clust. Sci. 2013.
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Structure of the reaction product of monomeric, tri-titanium(1V)-substituted Dawson
polyoxometalate with cationic organometallic species

(Fac. Sci. Kanagawa Univ.) OHOSHINO, Takahiro; MATSUKI, Yuhsuke; NOMIYA, Kenji
Abstract : The reaction product in agueous media of monomeric, tri- tltanlum(IV) -substituted
Dawson polyoxometalate with cationic organometallic species [Cp'Rh] ** was characterlzed by
CHN elemental analysis, TG/DTA, single-crystal X-rays structure analysis, FT-IR and ‘H,
NMR.

Keywords : Monomeric, tri-titanium(IV)-substituted species; Dawson polyoxometalate; Cationic
organometallic species; Single-crystal X-ray crystallography

1. $E  UWFZE=TlE Dawson LR U Bt = K HBFEIC 3 DD F X
(V) ZFLIRIA A TEF & 2 (IV) = (& #2 Dawson A 18 unit Z SEAVE # & 4
BN EARE 2 FFE (unit NEEET ¥ 2 L CHis S L7222 H 0
E{ZIK}: unit 23EEZ Ti-O-Ti THE S L 7228667 LI &EAR) s L CT& 7,
ZONORKED O WMERZ KRS 5 2 & T, 37O Ti-O-Ti _

YA MBI R 2 LT S (V) SR Dawson BV BE \F,\',g-#i“"g“?g’f'; o
R EAR “[P,WisTis0se(OH)s]*” (Monomer, Fig.1) 34 S 41T 2 s
%o AZOHBKOT & BRI ORHEITABMHEEN GG 2o
TRV, ZHLIEEENL & L CTHERET 5, 2z FIH LT Monomer
B F A MR A S S, D F A A B R R
SNIHBULAMOBRERF L TE 7, ) RBIFETI, 2 20K
BK73250 Cp' Rh CLEG SN 2 2 MR M & Sk L= D
THET 5, F¥ 727 % U P —3 3 1% CHN THEHT, TG/IDTA, H
i i X ORREERERT, FT-IR, (H, *'P) NMR T41- 7=,
2. EBR-FER-ELZ  Monomer % H,0 IZIEfiE L. i7" b Abdi=
»IZ 0.1M LiOHag.% Monomer: LIOH =1:3 Tw->< Wiz 7=, 5l
% AgBF, %2 MeOH (21 fi# L[Cp*RhCly), # 2 C AgCl ZARIL. A .
WIZ HO Z %, evaporator C MeOH Z[R & | [Cp*Rh]”%i%’w‘:Eﬁ% L Fsl‘g[’ﬁ:zz\,\',i%féef(%rv_glix
7= 2D 2 OO AN % Monomer: Cp*Rh=1:1 & 725 L 5 IZIRE L. (Cp'Rh)}]*”
90 ‘CT 1 hr Hi#pt4. EtOH THILET 5 = & THEB O {21:2»1» ?t (IR 85.4 %), Z Dk
K% H,0 \ZiAf#E L. slow evaporation 3% Z & TR ARG S 2 57 (K 91.5 %),

B X SR OFE B, B o NI bEWIE 2 >OHEREZ 2 50D Cp’ Rh TG L
722 2 WD “BARREE [{P,WisTisOe(OH),HCp'Rh)]™ (Fig.2) Tho7=, B F A4 MA
BB L T4 v “BREEERNOS AR LIZFREAY & U Cidiky ORISR 6 < 5
%o FT-IR OFER. 23 M@ Ti-O-Ti #E 4123 < @ Frbiémﬁu%hf;ﬁxott&b
HEARNEHERS L B TIEARW, D0 F1O 'HNMR T, Cp it o< v — 7 &R
L7, D,0 1o *P NMR Ti&, Monomer O—%td 2 A#ED v — 7 (-4.97, -14.65 ppm) &
I TR DNEIC 2 KD E—2 (-5.20, -14.61 ppm) MBI S 7=,

1) Y. Sakai, K. Yoza, C. N. Kato and K. Nomiya, Chem. Eur. J., 9, 4077 (2003).
2) Y. Sakai, et.al., Inorg. Chem., 50, 6575-6583 (2011).
3) S. Takaku, et. al., 62 nd Symposium of the Japan Society of Coordination Chemistry,Abstr., 2PA-072, (2012).
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Synthesis, Molecular Structure and Antimicrobial Activities of Silver(l) (D-, L,- DL-)Argininates
(Kanagawa Univ., Faculty of Science) OTAKAYAMA Akihiko, CHIKARAISHI Noriko, NOMIYA
Kenji

Abstract : Reaction of (D-, L-, DL-)arginine and silver nitrate in water gave silver(l) argininates, which
were characterized with elemental analysis, TG/TDA, FT-IR, and solution (*H, *C)NMR spectroscopy.
Crystal and molecular structures of the complexes were determined by single-crystal X-ray analysis, and
their antimicrobial activities examined.

Keywords : Silver(l) complex, (D-, L-, DL-)Arginine, Crystal and molecular structures, Antimicrobial
activity

L ¥E “hETEXIMHEAOT I BERMF LT 5 NH
(NFEERDA R, MEEMAT 21TV PUETEMEIC OV TR T &

oo D HIHENET S BETHHT AR UIE, AROBO pH N/A\//\TM”O
BT 5 D LTI R O A M OB T O SR() 4 A .

WERTE B Z L BN TEY BT A AR T O Dlarginine (DL Hargr
IZOWNWTIE, LAZ W B AMEEOSEA L DLAZ AV
7= AQO, I THEIE 2T DA A2 TN ERHE LT\ 5, 2 ABIFETIE, TED DL-7 L ¥ =
VRN & LTRSS IR DGR, AEIEMT e OBUETE R BR 21T > 72,
2. ik fER - EBS MKk T AgNOs:DL-Harg=1:1 OFENLTHIGS®, A%/ —LZ&0
Z TN SOGVRIR % WL, MR C ¥ = F L= —F )L % VT vapor diffusion (2 X %%
sl CEEAFBFABR A ({[Ag(D-Harg)(L-Harg)|(NOs),}) % 465 % DILRTHE-, ¥+ T
s %Y ¥—v 3 1%, TG/DTA, CHN
TEFAHE, WSS X A AR, i WO JN S S
FT-IR, (*H, ®C) NMR (L W 1T-7=, g
HAES X SIS ORI, 2 oA ANl .
b Ag IS a- BEMOT Rk PR 0 e

R ) ] e O
® N JF1, Blo L-Harg O 5Lk N ¥ e
X O R EfAL L, DKL
LA 22 N-AG-O f5 4 D —p— f—&—
DK LICE BRY ~—% R L TH
D, BT 55 TR TOKEREEIC
KO RY v —FLERORN > Tz, EDICHEIEA 437 T =V 0 L L OKEREE KO
BT 2R ~—0 Ag' & Ag-O HHAMEMZFM L T\, PIEEEIC OV T L ST 5,

Fig. 1 Crystal structure of .{[Ag,(D-Harg)(L-Harg)](NOs),}

1) K. Nomiya, N. C. Kasuga, A. Takayama in: A. Mufoz-Bonilla, M. Cerrada, M. Fernandez-Garcia (Eds),
Polymeric Materials with Antimicrobial Activity, RSC, Chapter 7, 156 (2014).

2) A. Takayama, K. Nomiya, N. C. Kasuga, 62 nd Symposium of the Japan Society of Coordination Chemistry, Abstr.,
2PA - 036 (2013).

—642 —



—643 —



—644 —



—645—



AXRILFES FMEFFELS LAHBREERUFy 3R 201443H27~30H

2F2-15 A

N5 RF+—t v b B8a/ L k
BB FEADEFRFINTED HIH

(MZNIKI) BFE Rl - TE F# - $E JE- O5 B
Controlling the O, binding Ability of Mononuclear Non-heme Cobalt Complexes with N5 donor
Set (Kanagawa Univ.) NISHIURA, Toshiki; CHIBA, Yosuke; NAKAZAWA, Jun; OHIKICHI,
Shiro
Abstract : Dioxygen binding capabilities of a series of mononuclear penta-coordinated cobalt(II)
complexes with a series of tridentate tris(pyrazolyl)borates and a bidentate bis(imidazolyl)borates
ligands have been investigated. Dioxygen binding ability of the cobalt(II) complexes depends
on the steric hindrance of the substituent group on the bidentate ligand. Also, electronic
properties of tris(pyrazolyl)borates affect the oxidation potentials of the cobalt center.
Keywords : Cobalt; Superoxo complex; Ligand Effect

EERAOMHER ARCEB(EERICBWV TR, B RERP L~DBER S T OBL
RIS & O BRRSE RN &N D, - TEBEMNMEEREZ A T 2BBRERBEED
TRIEIR, A ARHEEE 2 Bl L - BSREE M E (R, B W —, HARESBERE) OG-
EZITZ2O ECHERZMREZ 525, AR TIE, xR BEREZEATH I LTI
RKEBLIOBFIHEEDOF a—= BB BITITZAB5 NI A(EF YU )ARL—F
(=[HB(PZM?*R),]7; TpM2R: R = Br, H, Me) 8 L V'L & (A

IV Y )R L — b (= [BAm"™M),Me(X)]; LX: X = OiPr, - R

Me, nBu, Ph) Z A\ 5 Z &2 L 0, EALAERFD 722 Bk Ik =

~L Co(IN&HAR (K 1) DB R R DO H % / A 72, Hg—N< 7
[Co(TP¥* ) OAIZ LY &fER &5 = LIz k- T e N

51 B [Co™(TPMRYLYY] (Co™™ )it {EIR T I T Al AT \ \ \Fm\ \ N

HAGHICEBW TS, BERAMINE Co(0y)™ 12 UV-vis X
~27 LT 390 nm K& T8 530 nm I3\ RINE & 5 % R o —B

R, EDHE MM L O 2R T ETH L0 T X
(Co(0) TN DN T HAE R X RIBERITIC L BB |- ve 8, %o OPr, Me, nBu, Ph
Co(lll}- A —~ L7 * VEEETHD Z L 2R LT, - ) -

TpM2H 2 H+ 5 D Co(0y)™™ 122V T, —80°C A 1. H#Z Co(IR & BT T 851K
LEEZRLZIZERSELEEORNEORVEIZXIZL VALY Ph > OiPr > Me >
nBu DNEIZE D ENEV, T2 LBERMERE VI EBRHA L E R o7, Co(IDRTEE
K C™* DY A7V I HRNLE AN —(CVBIEZRIT-T2E 25, Co(lDHLDOBEE
e X OB FHHFHEORICIIHEIIRE IN o7, —FH., —ED Co™ b X Kk
AT ORER, BERIMELREFH VX = PhBLVOPr OEETII X BERNLEI 1D &
HICEIAIT B Z & TBERNLY A MEFES+OREREZHE LTV L, X=Me B
LU nBu DSER TIXX DL BANCEST T 5 = & TBERNMY A MEESREARE > TV,
LER-T, BRE X ONIEZIZEUE Co(IDF L OB —EAIE OEER L) BEEH
FIMEDZERF L 72> TWA EHERIL -,

E 512 LS ER(CoM™Mic T, TPMRICBIF A S YV — VRO 4 fLOBIME LT
L 25 CMPOEEEBME L R OB FHEREOFFI(Me > H>Br)ld—H L TV 2,
U EofER Ly, BF S, M) 0B L LN AIBIEA S 2 BRI
B LOEFAHFEICIG T CoIDEDOBEBRMUENRTETEL ZENALNE R T,

BROWMAELIT ) Z L EAMR LT, WITNOBRMF O Wcm‘:ﬁ——\\:{

Copyright(c); 2014, The Chemical Society of Japan
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Alkane Oxidation by Immobilized Complex Catalysts: Influence of Ligand Loading on the
Reactivity (Kanagawa Univ.) ONAKAZAWA, Jun; YATA, Akinori; HIKICHI, Shiro
Abstract : Immobilized complex catalysts were prepared by attachment of an tris(pyridylmethyl)
amine type ligand on a mesoporous silica surface and subsequent insertion of nickel(Il) and
cobalt(ll) ions. Corresponding homogenous complexes were also prepared for the investigation
on the relation between complex structure and reactivity. Alkane oxidation reactivities of these
catalysts with m-chloroperbenzoic acid (oxidant) were confirmed. Upon increase of the ligand
loading, the Co system enhances the complex-based reaction selectivity although the Ni system
reduces their reactivity. We demonstrated importance of coordination equilibrium depended on
ligand loading and metal species for development of immobilized complex catalysts.

Keywords : Oxidation; Complex Catalyst; Acylperoxo; Immobilized Catalyst; Control of Loading

B
m-Chloro perbenzoic acid (mCPBA) # M \» 7= O
cyclohexane E&{k 1%t L C | tris(pyridylmethyl)amine (TPA) OOH
ERALT L5 @RIEMWIPA M = Ni', O, Fel, () mCPBA - (YO (O
Mn"YDSEEIEVE R AT A Z L WS S TVWA D, Hia catalyst
b BBIERIZ L D mCPBA DIEME(LHEIEA L L OIS Ak%E BHE L Py
FBRFEAED TINB Y, & 51z TPA D—[E% triazolyl Hi- [ L7 7Py

BT L %3 ) HBEA~EE L RS R~ L B LT 5 ((
¥, KB TIXEEL NI 8 L0 Co itfiicon T, Btk ol ¢ N
BEREDSEETURRES & ORI L 72 cyclohexane BELOBBESISEIEICK (7 sive),
LCRIETHEER T, S8l LT, ®ST 58— Rtk J

DVT G AR USRS & RONEEICBT 2Rt 21T - 72, ‘mesoporous silica
AT iR @ cyclohexane &% {k 12 %t L T, Ni(OAc), 1& A~ i& £ | SBA-L-x/M"

x =N3/Si mol%

[Ni(L®"YOAC),(OH) NI B iENE, & & IZ[Ni(L™"),)(BFy), |3EL TR
BEIZ(EOEME R R L, —F ., BEE(CAE SBA-L-x/Ni" Tid L HEF B OB,
(1) NiL E/D 11 25 1213825 2 &, Q) EHEETR IV 3) RIGkOE&RBIEH
MHEINR S, Zhid L BEBIMNIZE S RIK(E L OB ) REM 2 [NIL, #EE ORI
HkTdLE2XON5, Co ZRTIIHMZ Co(OAc), b filt 15 M % =4 4,
[Co(L™®")(OACc),](BPhy) TiL &\ » cyclohexanol/cyclohexanone (A/KEIRPEZ R L 7=, BEE(
fitfit SBA-L-x/Co" TIZIAFREOBINMIZEEN, (1) BV AK BRIES IV ) &BEHO
SRR Sz, ZTEN FEE ORI, B A 4 2 DB IR B &,
A/K BIRIEDIR VA Co BB T AFICHETH B bILD,

I OOfRERIT, BESEEMEOTEMHFBIZIT, @ROEHL LU FHEERIZ
&1 LI 8K L CORNIPHEORENEE THHEL R LTS, Co shiAfizonT
ECHEIC BT 2 RN YW T L BREETR TH 5,

1) T. Nagataki, K. Ishii, Y. Tachi, S. Itoh, Dalton Trans. 2007, 1120. 2) J. Nakazawa, S. Terada, M. Yamada, S.
Hikichi, J Am. Chem. Soc. 2013, 135, 6010. 3) J. Nakazawa, T. Hori, T. D. P. Stack, S. Hikichi, Chem. Asian J.
2013, 8, 1191. 4) J. Nakazawa, A. Yata, T. Hori, T. D, P. Stack, Y. Naruta, S. Hikichi, Chem. Lett. 2013, 42, 1197.
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Synthesis and Characterization of Manganese(Il) Semlqumonato Complex  with
Hydrotris(pgrazolyl)borate Ligand (Ibarak1 National College of Technology , Tokyo Institute of
Technology”, Kanagawa University’) O ICHINOSE Kaori', MUNEMOTO Masayuk1
HAZAWA, Syougo KOMATSUZAKI, Hidehito'; NAKAZAWA Jun’; AKITA, Munetaka’;
HIKICHI, Shiro®

Abstract: The synthesis and characterization of a manganese(Il) p-semiquinonato complex with
hydrotris(pyrazolyl)borate(Tp) ligand are reported. The p-semiquinonato complex reacted with
molecular oxygen to produce the bis-z-0xo complex and the Tp ligand oxygenated complex.
Keywords: hydrotris(pyrazolyl)borate; semiquinonato; manganese; dioxygen activation

Fald, TnETIZ, R AES VY
WAL — ML F(Tp & AWT, BEFR
ODEE/FEEERETFTLELT
(Do 2%/ F MbtkE AR L, B
EDREEE B LT & D, 4T

v o HoDptIx/F MEkL %24
L., Ok EEEICOWTHE
T5, K 1ix, = HAILIIDE 2 e
“uAXVEER2LE FoFX ) L EORISEE VAR LT, X BHEMRIT 2T 25,
U UREBREBL WA UVBOCCRADAE 28O I X ) MRz -
TWABZ ENGHo12(ER), ¥7-. Mn-N, Mn-O OEEGEDERS, v Z—(F
VOGERRD LN NI G, K 132 Ix /) ML TN 2 DBE LT,

v A ADETHDEEZLND, E6IZ, K1 IMESTFERETDHE, B R-p-
% VK 2. Tp BRI T DA Y P o AV ERKBLEN-(rAF AT Laxy 2K
BEIK 3, ZFLTRUYF ) UNELN, RERTIE, EIXx /T MEKR1 LBEFLOK
mukwfﬂ%gﬁ% LIE &4, %E@%kkowfﬁdbtﬁ%%ﬁﬁfﬁ*Té

H/ \Pz \ 1 m /Pz/

\
TpMn, MnT
i \r ' h, ><EL Qi><

1) H. Komatsuzaki and S. Hikichi et. al., Chem. Asian J., 2013, 8, 1115-1119.
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Synthesis and Properties of Metal(Il) Complexes with Dihydroxybenzene ngand (Ibaraki
National College of Technology, Kanagawa Univ.', Tokyo Institute of Technology®)

O  SATOH, Taiga; HAZAWA, Syougo; FUJIHARA, Fumlya AWANO Yusaku;
KOMATSUZAKI, Hidehito; NAKAZAWA, Jun'; AKITA, Munetaka”; HIKICHI, Shiro'
Abstract : We report the synthesis and properties of metal(II) complexes with dihydroxybenzene
ligand. When the cobalt(I) and zinc(II) o-semiquinonato complexes reacted with molecular
oxygen, the catecholato ligands were oxidized to the corresponding o-benzoquinone. In case of
the nickel(Il) o-semiquinonato complex, the o-benzoquinone was not detected.  The
manganese(Il) and cobalt(I) resorcinolato complexes were also prepared and the complexes
reacted with molecular oxygen.

Keywords : Cobalt complex; Semiquinonato; Resorcinolato; Dioxygen activation

Feix, THETIC MY AT VYU ILRL— ML TF (Tp) ZAVTHT a—LIF*
VTP OREBEARETNLE LT, v UotIFX/F MEETARR L, BAE
BF EDRIGHEIZHAWTRET 1T > CT& 7z, AL, Tp BN+ 2 FS&R (DK (&
B=a SV N, wuHy, o, ) 2, AT a— ARy )= no Y
EFD#V&VfV%%%ﬁﬁéﬁtﬁw%éﬁb\%@&Euowfﬁﬁbtwvw
515,

L+ AKEEKIT. £ Fox VRS Ax VKo, hTa—1ibdPeL vy
J— VR ER SBTEM LT, 3, 5-F—tert-7F N BT a— )L {ER &E Co(l) . Ni(ll)
SERITEAR A ERA SRR &, IFa—LEiId | EFEEN-E X% 7 MEKIZE
WEINDZENRPD o7, X BEREERIT LY, EHLOLOEETHLHFEERD C-CHEA
ENRRRY, BIx ) F MEERICBEENRAR2EE 2o TV, Z® Co(ll), NidlD)
£ 3IF )+ MEEKIC, BRIED 3, 5-T-tert-TFNL BT a— LY, BBE L ORI
PRR U RER. &MD%@T@TA//%//wémmﬁaéhﬁw:NMD%@T
Mm&mw@ﬁ%ﬁ ITEP . BEHO Mn(D#EED L D iIch T a—LVEROBRE LRI

Bonehol, ¥, In(DEEE T, FAEZETH2EIx/ F MEERE LN, &
ﬂ%@ﬁ?ﬂ—W%MK\Mﬁ&ﬁméﬁétaNVf%/VﬁEﬁTélkﬁﬁ#o
770

RizLy vy ) —iv
ZERE&HET, Mndl),
Col Ly /)35 h
kT AR L, &D
b OEEERLEERE & RIG
TAHZ NG,
AERTE, ZZIiZhk
U7 2= )RR T 4
Z LTF & CEBYHYE U
PRELIEFERIZON
THHETHET 5,
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Dioxygen Activation by Metal(II) Thiophenolato Complexes and The Substituent Effects of
Thiophenolato Ligands ('Ibaraki National College of Technology, “Kanagawa Univ., *Tokyo
Institute of Technology ) O 'OTSUKI, Masafumi; 'EGUCHI, Hiroshi; 'KISHI, Norifumi;
'KOMATSUZAKI, Hidehito; "NAKAZAWA, Jun; *AKITA, Munetaka; *HIKICHI, Shiro
Abstract : We report the synthesis and reactivity of cobalt(Il) and nickel(II) thiophenolato
complexes. When the cobalt(I) complexes reacted with molecular oxygen, the thiophenolato
ligands eliminated gave a disulfide concomitant with the sulfur oxygenated products. In
nickel(Il) complexes, sulfur oxygenated products were mainly produced. In addition, the

substrates oxidation by the cobalt(II) superoxo species are also reported.
Keywords : Dioxygen Activation; Thiophenolato Ligand; Sulfur Oxidation; Superoxo; Substrate
Oxidation

Bxld, TRETICNIRES VY UALRL— M Tp 2 ETHLE (11) F4F5 MEEMN
MREEESITIEHL L, RISHIZE, & FoXx V8RR O Tp BAAL 715 & - gk
ERRTAHIEARELTEXE, ABIE, a0k (D, =v 40 (1) 47/ 5 k
$5(K (TpM-SPh*; M= Co, Ni) 122\ T, FA 7=/ 5 MNRAIF O p fLicfE~ BIE (X=
OMe, Me, H, Cl, Br, NO,) #B A L7-$8KA ARk L, BEFE & ORGSOV TR 21T -
Too ZTDFRER., BENTEORISEBEIIBRENETHEETHIEREL, EFEIIMN
THHEEBNZ ENRALNE RS, 62, PFLERPCKRIGEHREDBE VNI LT, F
F7x/ 7 ML FOMBERFRBILENDZ ENALNIR T, = H (11) 84
RT3, FEELAERY (PhN%-SO,, PhNO%S0y) T LA PHRINT, F4 7=/ T
MENLF2SBBET D Z LIk > TAEL B P27 4 FEPNOLS), i btz —F., =v
o (1D, @2s239v b (1) $$E TR, MBERFLBEIN/LZEREE A LT 0 FOR
BB EBALMNE T, F, as v b (1) F3 7 MEEKCBT A RIEE
[KIBTTITH LHEEa L b (I1) 2—s3—4F VK (TpCo-0,) BAERL-DT, #
DOFEERLEEIZOWVWT LRI 21T 72, Z0O/RR. O-HEAKR U C-H 8 DAHEB| Xk
XFISAHEITLTWA Z & 3R AN,

o) N@—SO_
TpM-s —<j>—r~102 2 " (=23

0, sulfur oxygenated products
(M= Co, Ni, Mn) rt

——
thiophenolate complexes - OZNOS‘SONOZ

NO2
(TpM-SPH™0%) disulfide product ele

" O n-O
TpCo-S—@—-NO 2 TpCol:
? 15T~ =0

) superoxo complex W
cobalt thiophenolate complex O~N—©—S—S—©—NOZ Cobalt thiophenolato complex
(TpCo-SPH™O?%) . NO2
(TpCo-SPh™")
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Synthe51s and Properties of Cobalt(II) Complexes with Sulfur Contammg Ligands (Ibarak1
National College of Technology', Tokyo Institute of Technolo%y , Kanagawa University %) O
ISHIDA, Masaya', ; KOBAYASHI, TakUJl KANAZAWA, Yuta KOMATSUZAKI, Hidehito';
NAKAZAWA, Jun®’; AKITA, Munetaka’,; HIKICHI, Shiro®
Abstract : The synthe51s and properties of cobalt(I) aminothiophenolato complexes with
tris(pyrazolyl)borate ligand are reported. Dioxygen activation by the o-aminothiophenolato
complex 1 at room temperature gave a sulfanato complex 2, in which the sulfur atom of
aminothiophenolate was oxidized and its C-S bond was cleavaged. In case of the
p-aminothiophenolato complex, the disulfide compound was obtained after dioxygen activation.
Keywords : Cobalt complex, Tris(pyrazolyl)borate ligand , dioxygen activation, sulfur atom
oxidation

Kxlx, ThETic, 47
KeFATES NN TFEH
T 5 a0 MINEEE L BER
DT EDRISHEERFL, £
DBRFHBLEINnD Z &
EFHAOMILTE, AKX
TiE, PURETSUARL 13 A
— MM F(Tp) 2 FAV = 38 wa wisrb )
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Photochemical Recovery of Rhenium from Water (Kanagawa Univ.) O HORI, Hisao;
YOSHIMURA, Yuta; MITSUMORI, Yuki; KUME, Kotomi; KUTSUNA, Shuzo; KOIKE,
Kazuhide
Abstract : Photochemical recovery of rhenium, which is used as a catalyst for petroleum
reforming, a component of heat-resistance superalloy and so forth, from water was investigated.
It is demonstrated that the perrhenate ions (ReO,") in water were efficiently recovered as
precipitate that consists of ReO, and ReOs;, via photochemical redox reaction with 2-propanol as
an electron donor.
Keywords : Rhenium; Recovery; Waste treatment; Rare metal

1. L=U LB IOZEOEWITAHSERHOMECY = v b2 HORBIHEG 4
FIEHENTEY, =X —EHHOME . L COMELEAIITDI TS,
L LR oEDOEREIZLT AZNVHF TR D72, ITFEIIAFE R & o> T
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M). 2-PrOH (0.50 M) # & Te/kiik (10 mL) Fig. 1. Irradiation-time dependence of ReO,”
&7V T TR TR LAt 6 200 WK concentration in the aqueous phase.
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3. Fig. 1|Z/KMHD ReO, R OFEIREREFUEAAMEZ R T, 10 Rffi & Tl & A b
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Decomposition of PVDF in subcritical water by use of hydrogen peroxide (Kanagawa Univ.)
OTANAKA, Hirotaka; HORI Hisao

Abstract : Decomposition of polyvinylidene fluoride (PVDF), typical fluoropolymer that shows
high chemical and thermal stability, in subcritical water was investigated. When PVDF was
reacted in subcritical water in the presence of hydrogen peroxide, the polymer was successfully
transformed to fluoride ions and carbon dioxide at relatively low temperature such as 300 °C.
Keywords : Fluoropolymer; Subcritical water; Recycle; Hydrogen peroxide

1. 7 v FERY ~—IMEWE, MRS OEN T 2 F o7 Ok 4 REETRIA S
TUWDB DN, A fRME CREZEY) D 43 RALFR 51505 T3 I HEST S T eV, BEENT AT RE
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FNTWD,

Fex IZLET, VF U LA A BHDONAL VA —ZIHEHENLTWDERY 7 vk =1
72 (<(CH,CFy)—. PVDF)IZDWT, R N A % HeAff KB 72 BB S /K 1 (5374 °C) TRt &
HDHZLETF L CO, EFTRBIINMMTE DI, TIKBIL AN T DERINT D &
X FREHTHICHIRER CaF, WEHALD Z L2 L2 Y, L L7 & BB K IZ R G
NEL . VT 7 ZOHNGESND, F 2 TAIZETIL, PVDF 2@ AK L0 HIRIE
DOHERFAKP T, @ELKFEMHL0.) %2 W TE(LSIET D Z L 2 Rat LD THET 5,
2. WY ~—KE HO, K% VT 7 HIZ AN, TV T AZEN L%, B L TNEL
L7z, — R % ., BiRFETHAIL, KA L OV 208 L7,

3. X 11Z 300°C C 6 KIS S 7=8550 PYDF - 100
SR D H0, W ERFIE R R, CO, DA E: ]
T HO IRED RIS THM LTz, —FH, F oo ¥ -t
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% FAEREORRIRIFIEIC SV CILRIN % i i @9 . .
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300 °C TH,0, % 20 MR L7=HA. F & CO, DA EIZSUSHE R oI & 411
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Decomposition of Perfluorinated lonic Liquid Anions Using Steel Slag and Subcritical Water.
(Kanagawa Univ., Kyushu Univ.) OTAKAHASHI, Akihiro; SAKAMOTO, Takehiko; EINAGA,
Hisahiro; HORI, Hisao ~
Abstract : Decomposition of perfluorinated ionic liquid anion [(CF3SO;),N] in subcritical and
supercritical water with steel slag was investigated with the aim of developing a technique to treat
the ionic liquid wastes. The anion in water was effectively removed by adding steel slag into the
reaction system: when the reaction was carried out in presence of steel slag in supercritical water
at 376°C for 6 h under argon atmosphere, the amount of the anion was dramatically decreased to
0.33% of the initial amount.
Keywords : lonic Liquid; Subcritical Water; Steel Slag; Decomposition; Fluorine
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1) H. Hori,Y. Noda, A Takahashi, T.Sakamoto, Ind.Eng.Chem.Res., 201352, 13622-13628.
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pH Dependence of Surface Charge of Giant Vesicle Constructed by Zwitterionic Amphiphiles
Bearlng Carboxylate and Imidazolium Groups (*Univ. of Tokyo “Suzuka National CoII Technol.,
Hokkaldo Univ., *Kanagawa Unlv) OOKURA, Yusaku'; KURIHARA, Kensuke TOYOTA,
Taro’; '!;AKAKURA Katsuto?; KAGEYAMA, YOSthukI SUZUKI, Kentaro®; SUGAWARA,
Tadashi
Abstract : A novel zwitterionic amphiphile bearing a carboxylate group and an imidazolium group,
and long hydrophobic chains was synthesized. pH Dependence of a surface charge of a giant
vesicle (GV) consisted of the amphiphiles was measured by a microscopic electrophoresis method.
The decrease of the zeta potentials from ca. 40 mV (pH 1) to zero (~ pH 5) is interpreted in terms
of the acid dissociation equilibrium of the carboxy group of the amphiphile. At higher pH, the zeta
potentials decreased monotonously down to —40 mV (pH 9) and then saturated because of the
screening effect of intruded negative ions to the Helmholtz layer of the GV surface.
Keywords : Vesicle; Zwitterionic amphiphile; Surface charge; pH-dependence, Zeta potential
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+rsuz»:»ﬁofﬂr¢wﬁumm MESY T (1) & 57 JH W

B, 2O BAKF TR T DY AT R Q/L
/%V (GV) DB —HENLLD pH EIFEEFHAIL 7=, N
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Effect of Lipoplex on Morphological Changes of Polyethylene Glycol-tagged Giant Vesicle

(Univ. of Tokyo, Ochanomizu Univ., Research Center for Complex System Biology, Tohoku
Univ., Kanagawa Univ.) O KURIHARA, Kensuke; KAN, Yumi; TOYOTA, Taro; IMAI,
Masayuki; SUGAWARA, Tadashi
Abstract : In our polyethylene glycol-tagged giant vesicle (GV), the morphological patterns
(self-reproduction or nesting) of the GV after addition of membrane precursor depend distinctly
on the length of encapsulated DNA. The differentiation between these two dynamics may be
originated from the location of the lipoplex containing the DNA of the different lengths. We found
that the lipoplex located inner membrane by FRET measurement between membrane stained by
fluorescent probe and DNA bearing the corresponding fluorophore. In order to detect the location
of catalyst, we will also report the FRET measurement using fluorescent amphiphilic catalyst.
Keywords : Vesicle; Lipoplex; FRET; Self-reproduction; Protocell

Fxld, HIESH7ZDNA ZNAT LV A T 2 b_XT 7 IW(GV)H, 5 -RTBEIAR D EL
VA E KRR LD . N DNA B2 CCGV OB AL A I 7 ARMEES L
HIZERWELE (1], &, RY=F Lo 7Y a—/(PEG#AZHEF L= GV 23, W
DNA OFHEIZIN U T~ 2Bl b2 3 2 L2 R L=, ZOBH & LT, N DNA
& B TF A ARG - SCEEMEAREE 3 1 D 7R DE ARV AR TV 7 RV, IS TR D
K3 i 2 il U CHRAR S 7 LB A U SE D, 2O A REAER TN Y RT Ly 7
ADREICHEE T HEECESMEIEKFEL TWDLZ ERNEZLND, VAR Ly 7 AD
BECORTEERRD 202, 7/vF Lt A A DNA & ZUCxisT 2 F4 v Eonr
— X I VEMIBE A ST GV 2R LT, £ALICEHE SN D EEIGT 3L ¥ — B H)
(FRET)Z L6 M L — P — B A BT CEEEBIII L. GV ET U R T Ly 7 ZABTEEK
ENDHZ ENRBENT (K1), AFEFETiX. BODIPY #OGEAF S 7~ fil iy (X 2) &
F XY 2 Ly NERMT DNA & @ FRET (2B 2 EBfE R bt 5,

1. DNA-GV ERI2 4 U7z FRET ZoRd 2. BODIPY ‘F#% % & T e A 551
HES L —F—aOEMEE R
[1] K. Kurihara et al, Nature Chem., 3, 775-781 (2011).
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Dependence of the Duration Time of sd-Voltage on the Rectified Current Derived from Ambipolar
OFETs (Univ. of Tokyo?!, Kanagawa Univ.2, Toyama Univ.3, Nagoya Univ.*) olTOH Takuro?,
SUZUKI, Kentaro?, TOYOTA, Taro!, HIGUCHI, Hiroyuki®, MATSUSHITA, Michio M.*
SUGAWARA, Tadashi?
Abstract : We found distinct dependence of the duration time of the source-drain (bias) voltage on
the rectifying effect of a molecular diode derived from the bias-stress effect of an ambipolar
field-effect transistor (FET), comprised of tetracyanoquarterthienoquinoid. Since the diode
function deteriorated when it was functioned at temperatures higher than 180 K, we modulated the
duration time of the bias voltage for detecting the rectified current passing between the source and
drain electrodes. We discovered that the rate of deterioration of the diode showed large
dependence on the duration time of the detecting voltage.
Keywords : Ambipolar field-effect transistor, Rectifying effect, Molecular diode,
Tetracyanoquarterthienoquinoid
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DEMI XYV THZ N T T EEDLETHAA—RERK LY D EERAH L[], L
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[1] T. Sugawara, T. Ito et al., Pure Appl. Chem. 84, 979-989 (2012).
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Self-driven Motion of Qil Droplets Launched by UV Irradiation (Kanagawa Univ.) OSUZUKI,
Kentaro; SUGAWARA, Tadashi
Abstract : After mild shaking of a suspension of 2-nitrobenzyl oleate (5 uL) containing 1 wt%
oleic acid in a standard boric acid buffered solution (pH 9.18, 1 mL), an o/w emulsion containing
oil droplets with a diameter of ca. 10 um was prepared. Although there was no directional motion
of the prepared droplets, a rectilinear self-driven motion was launched by UV irradiation for 3
seconds: The motion was continued for a few seconds, and an average of its mileage per one
irradiation was ca. 100 pm. During the motion, a pair of convectional flow was detected inside the
oil droplet and this flow might be a driving force of the motion. The mechanism maybe as follows.
Cleavage of the protection group by the UV irradiation produces amphiphilic oleate under the
basic condition. Since a surface of the oil droplet was disturbed by the newly formed oleate/oleic
acid, this disturbance may create the convectional flow.
Keywords : Self-driven Motion, Molecular Dynamics, Oil Droplet, UV Sensitivity
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Deformation of vesicle-based model protocells into urchin-like giant vesicles induced by
lipoplex formation of DNA and cationic membrane lipid

(The Univ. of Tokyo, Kanagawa Univ.)
OMATSUO, Muneyuki; KURIHARA, Kensuke; TOYOTA, Taro; SUGAWARA, Tadashi

Abstract: In our vesicle-based model protocell, DNA forms a lipoplex with cationic membrane
lipids, together with amphiphilic catalyst in the vesicular membrane, and it serves as an active site
for production of the membrane lipid from its precursor. It also works as a scaffold for vesicular
morphological changes including growth and equal division. In this study, when the composition
of vesicular membrane lipids was slightly modulated and the incubation time of giant vesicles
(GVs) with amplified DNA was elongated by delaying the timing of the addition of the membrane
precursor, such GVs did not exhibit the budding deformation as in the previous case but it
afforded sea urchin-like GVs having many tubular vesicles grown from the GV surface all around.
We will discuss the molecular mechanism of this peculiar morphological change. To clarify the
adhesion state of amplified DNA to the vesicular membrane, we will also report the data obtained
by Forster-type resonance energy transfer (FRET) experiments using DNA and GV membrane
lipid both of which were tagged with fluorophores.

Keywords: Vesicle-based model protocell; Lipoplex; Self-reproduction; Self-replication; Urchin-like GVs

Tl By FRiBRARZ LD AR, g2 2T 5 2 10 60s
LTOHE c ST AR 7 NVBIACAERZ RIS, B
FA MBS (1) & 288 v IRE Z2
ZTARBRY 7 VR L | 2 DNE T DNA OHiE
ARSI L, Ry 7 VO H AR L DNA ORIES — —
(LA B L e Ry 7 VBRI A THIfR 2 ZIR L 72(2], 2 80s 265 s
DR 7 AVBATHIITIZ, R 724 ThH 3 DNA 8
HFF RS T & RS 7 VIR E TR T 2 KA, i)
WIZEEN B H F A4 v OB fEE & 3 B sy 150

WRAAR D> & By - % A2 E S B IE M & 22 D [FIRF ISR T D> — —
SRREMET R 2R L TR EEZONTVS, Fig.1 ATLAMiAED Urchin BUZH

Apgicix, IREROHFE L DNA OIR~OWRERH (DNA HiE#HD & X 7 VBT
Hel ~ESy F-RTBRAR 2 SN % £ TOREM) 242 %5 2 & ¢, ATHMIE2Y Budding (2 X % 5K
E R E2ETIC, @AMICTF 2 — 7R 7 VME L 72 Urchin BUCTEREELT 2 Z £ %
R L7 (Fig. 1), 7, FAFEOBEMHROERZ XY X 5 — B BgEG TR L 72 DNA 1§
TIE L, BRI S & 72 DNA-ES FEGHR IS R 2R L7 & 2 5, EEk
Do F 2 —=TRRS ZUMWEBR I, Z0oDFRIZ, LD EEGEDIIRS EEO TS
ERHOTVBETHRMEILFFL TV, AFRTIE, 72 VA —HIBL 2 )L ¥ —BHE]
K% HWT, DNA-JE FEAWIREEZ 1L L 72 FZBfS R bR T %,

! K. Takakura, T. Sugawara, Langmuir, 20 (10), 3832—3834 (2004)
2 K. Kurihara, T. Toyota, T. Sugawara, et al., Nature Chem., 3, 775-781 (2011)
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Analytical Study of Excavated Natural Whetstone and Go Stone

(Kanagawa Univ.) OAOYANAGI, Yuki ; 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 excavated natural whetstone that sharpened
the traditional industrial art objects such as the go stones except a knife and the sword was taken
up, and elemental analysis was mainly performed by X-ray fluorescence analysis.

Keywords : natural whetstone, X-ray fluorescence analysis, elemental analysis, go stone

1. Iz
RARBAITEAOBICRIL L 4z, B, NERBRIAEEN TS, EREFORE
BIRBALOKRE SICL - THIE, T, TR T o, IBaEAsedbE¥ 3L
Thika RIFBIZER SN TE 7, ABFETIE. APLUSAOTERLLEOFEIZ HO ST
EEZONDIIFHRORRELRBBHEER YR Eif. FI08E X B0k v .
RO EAT T, RBIRE Y HE L -EROHEERICOVT HHRET 3,

2. EB

BB IT = R — BRSO X BOHTEERE (ST NT SEA5200) ML, 22U A—%
—1 mm¢ T 5 VETHEIE L7,

APHIRRE LEBGEH RO 5 5, T FIcREN TR RABAREL (5
&, ks, EXKE, EEAHOSKER) RV, BATHEINZ L Z22 058 A0
OEARE [(BAEERRE(BER), BKE(QER), BEFAHORERERUALER]
Vi LAY

3. MR- EBE

HIEADGHHERELY, TIEFENZLVRABHIMg Fe 0E5HEELE< | MEED
BATXAI RS BRHINDI R Y, BRENZ LD IN—FI2HhEINTE, Al & Fe @
BREEPEANOBAE TIREFAOBBRICSH Y . FEROBES TR EHIORBIEIH 2
ZEbbhols, BEADKS TTHEEE ISR E AR OER IZ BT < 72 o 7= 28,
HEAIIT, Mg 2< . BAENRRo, BERKEOFIEC X 28R ORIE 21T
2 TEY, BRI RICOWLTHLERET 5,

A DORBZ TREEOD IO R AR E TR SR ICER O LET,

Copyright(c); 2014, The Chemical Society of Japan
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Surface Functional Groups and VOC-Adsorption and Desorption Properties of Charcoal Prepared from
Biomass

(Kanagawa Univ. °, AITC?, AIST”) OSHIRAISHI, Takuto”; OKABE, Toshihiro?; TSUGOSHI,
Takahisa”; NISHIMOTO, Yuko"
Abstract : The VOC (volatile organic compounds)-adsorption and desorption properties of charcoal and
steam-activated-charcoal prepared from biomass were investigated by head space GC and EGA- MS. The
VOC-adsorption and desorption properties varied with the raw materials. In this study, influence of surface
functional groups on adsorption and desorption properties of VOC on charcoal and activated carbons was
investigated.
Keywords : Volatile organic compounds (VOC), EGA-MS, carbonized biomass, Surface Functional Group

1. ¥

ENEXIGRRO—R L LT, KERKRFHEOERMEA LA P (Volatile Organic
Compounds; VOC) DIRSRERAE DRRET 21T > T\ b, RERIKFEHELD VOC IREHHEIIA X 7 1
v hT 7 4 —~GOIZLE YV, VOC BERMEIR v —A L F—T = — R BN A A AHER
MSIAMS)IZ L ¥ FNFIREBIESARETH D = & B U TE 72, FEMRO VOC TSkt
i, REE, AIFUEE, RECFEHEC L - THEL RT3, RO IREmEREREC L -
TELL, BEREIREREBLYEX D, M AR FE T BRI TR L - T
VOC RIAERHER R/ 2 2 &b, RIMEREEIZE R L, VOC B ESRAE & ORhES £ U7~
2. B

FEHNIay vV DRI, =Y. AXOBBBEBER LA R, VDR, 1273K
T 1 B KEASIRIE 2T o -3y b Y U —DiA. AHRKOY o ShREFR LT-,
L e UTHiRROTEM R (Wako B4 Norit “SX-II” , Darco ®G-60) & USSEEEM DRIz T
HHFETRET L7, IKRVWEIZIIZINE CORBLEE L. BRICEELY S VOC £ LT
carvone, pulegone, menthone, citronellol, geraniol, benzene, toluene, p-xylene D7t 8 Fa% AV -, FBiia
YER U GC JIESHHIBES Ve F—& Uiz, KIZ, 123 W ERES OB L TV L VERY
HLU, AF=—oA 7 —7 = — X%V - BRI R A S B /4745 (Canon ANELVA Technix,
TIAS-254 B2 X ¥ He FHX T, 300K~573 K, 10 K/min CHIEHIE L7-,
3. R

PRALAIRREE THX carvone, pulegone DWHEFRN T b oY »Z—< Y > IfR=A4}K. menthone,
DRERN, Ty b F—>Y o TR=FHRTHY ., VIR E FHROERHEE LT
7=, citronellol, geraniol DWERIIFEHI X AERIT NS hroT-, RKEOBMERERII=Y FY
VE—BRENETRRINN, WREEIIA VRS>V IR >ay h Y AR ThHo I b
Wb, VOC BERpM: & FHREHEE & ORRENE 2 ST, THRROTEMRORS RR VKSR L
BOREIIONT HikR 3,

1) YNishimoto et al,, : Trans. Mater: Res. Soc. Jpn., 31,937-940 (2006)
2) T Tsugoshi, M. Yoshitzumi, Y Nishimoto, R Ozao : Trans. Mater. Res. Soc. Jpn., 32, 1075-1078 (2007)
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Synthesis and photo-hydrogen evolution reaction of Half-paddlewheel type dirhodium complexes
(*? Kanagawa Univ.) Takuya OGAMI,* Yusuke KATAOKA,? Tatsuya KAWAMOTO?

[#65] BRI Z W2 KD E TSI, —%/L
X—RERZ B LS HE OO A TR < N8
AR - BB EE e & O b - B bR 7R R 5

 REBLEEDVFERED 1 > Th b, AKISTIE, Jei
A, IR TTA M OUK B AR 5 R D 2k oy & AT L3
HHEZEDTEY, BE, VAT 20KELERE LA
FAL OMEBER _EIZBS T 209 23K DRI AT 72 o T B

ZOEFATKR L, X, EERICKER A S OHEE

%57@%%%%@2& L.
Paddlewheel il & 3 7 2\ — k% & T'
Vi \N/\Rhi\c‘)
_ (ol
) =
s N
— Cl

BEANAEH TH D Z & &

BELTWD, M OARERTI

Half- Paddlewheel ooy

LTBSEIRICER L, EIZ

i PE 7R i A Bl AT D 2

k 75‘} E ;FEJ L f:o Fig.1 Half-paddlewheel-type dirhodium complex
[£8r] WERE o o & A0 ZJEENLT-[NAN = 2,2°-bipyridine

(bpy), 4,4’-dimethyl-2,2’-bipyridine (4,4’-dMebpy) and 5,5’-di-

methyl-2,2’-bipyridine (5,5’-dMebpy)] & ~a 7> fbF F U ¥

AH[NaX; X = Cl, Brand NZ Kit & H® %5 Z & T Half-

paddlewheel = 27 A ZHZHE R [RhoX2(02CCH3)2(N"N),] &

BRL LTz, B DT SERITRANIL A~ 7 R v, H-NMR,

TCFROHT RO, B L X SAEEMRATIC L > TRIEZ T2 -

Too  JEAMERIEIZ BV T, EIRO AR THE b - k%

K FEFE ARG L U EEE A [Ir(ppy)2(bpy)1(PFe) [ppy =

phenylpyridine]., ##E# triethylamine %z H,O/THF (Zi5f# &4

TeRREROG  2 7 DT, A2 RS9 2 2 & TKFERAE
DFHRZAL % A L?Lo (Scheme 1 % £ [iR)

TEA*
0 1/2H
TEA J)/ Ir(ppy),(bpy) 2
T T
Ir(ppy)a(bpy) * (_Rh, Complex
\ Ir(ppy)a(bpy)” H

Scheme 1. Photoreaction mechanism

[#EF] Bl 9 $ERD AR ATV, ZI 5 O HLE M X
W IEMRAT IR U 7o S il i 300 2 # S 1C B L T
[Rh2Cl2(02CCHs)a(bpy)2] 2 7K 38 F8 A= fi it & L Cffi L 72 B%
Z 15 K[ T TON 73 1600 # 8 % DR AEH TN D,  F#E
Tl thow T A TR A KFER MBI U 72 B
DFEF & KSR OB LR ICEN., T~ v 7 b, B RE
(DFT BHERER) & OBMRMEIC OV THEZIT ),

[1] Y. Kataoka, et. al. Chem. Lett. 2010, 39, 358.
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Photooxidation reaction in a sulfur-containing Schiff base palladium(1I) complex
(Kanagawa Univ.) Shiho ARAI, Koshi UEHARA, Yusuke KATAOKA, Tatsuya KAWAMOTO

[E] ~o Y F7 V) e & LT FRER S
ZYU AN EDKIETIE, NS BALO/NT T A(T)HEZ
Bk L CN,S BN D /8T 2 M) URSE R 2 Ak + 5, —
Ui, vy RN ERTHEVANT 4 RIbEET T
FA(PY T 2= LR AT 4 )T D7 A(0) & DR T
BOS SR T 5 /87 D0 A(MEEIRICONTIE, 1FE AL
@%éhfw&w F I TARMFRIZT, IR BRo
26 MAHERT2HTHVANT 4 FMEEMERNLT &
L CTHVY, Pd(PPhs)s & DEUGIT X 0 15 b 7o SR % et L
719: %, AN A B LT GRS v 7 MG R (BE A 5)
kwft%MﬁE#H%ht®T$iﬁé

v

N\Pd/CI
/ PPhy
Pd(PPh3)4 complex 1 complex 2
;Otoluene >>: i
/ PPh
//\\ ’ PPhy
. complex 4 complex 5
[E8R] MOSIERTER T TITo7e, 22-VF 4V 7=

vl 26-7uuaRUORXTIITE REDOKSICE YR
AR LT, B LIZYANLVT 4 REMLFE&T M T X Z(h
U7 2= VAR AT 4 YR F7 P07 L0)E ML= H,) ELEE
L1 CTRIGSHEDZ EICXY, BAAOHEK EREAD A
%ﬁto%%%ﬁ v A oW TENEND T
TEEEAITV, N\ REpR L, £L T, TR0
W&@MNMRXAylw%wmbtoit,ﬁﬁ#ﬁ&
ALY Y (S
[F%k%”]%&@ﬁ7b YEEIZBWTIL, 4 DDAV R
DR TE 7=, “H/BHICEHLEFERONNY RiIZESH T
BHICH - —>Ha~E BT ERbholz, #
IT, BHETF, BXLEERETCTIaun A X R %
AW R GIEBIEIC TR b 2 T o 72 & 2 A, Faodhk
e MG O, ZAUTHAS S X SEEMITIC LD, v
N AZ AL LTz ZHIGERERIR B)THDH Z &)
STz, ZOEROY 7 mm XX VRIRIZIRTE 2R AT,
AR A RIS 2 L THAN D AR~ B LT,
Z OEARE 2 B OARKILBAEIC CREb L& 2 A, £
AUT X BEERENT L0, —FBICEH L HABD N Ry
LRELNTZANVT ¢ MEREER HEFRILHDOTHD Z
EBRhoTz, o, —FBBRICHEH LZEHEBO NN NiX
WO EET 5 2 Lic kv B L ERIE WG A L
THZELMERTER,
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Synthesis and catalytic activity for photoreduction of water of acetate-bridged palladium(ll)

complexes

(Kanagawa Univ.) Takuma KITAMURA, Yusuke KATAOKA, Tatsuya KAWAMOTO

[#HZ] 227 a X Z b LT T P A(NEEKIZZ N ET
HMEL AR ENTEY, 227 2= VR RXFFH Y — L
2-7 2= VR F T —) N-AF)-2-T7 = =)L _ R
AIF S —)VET T a AL AR T & LT BERZERE N T
D ANEERDOGRA b HE SN TS Y, —J7, fillitz
FIH L7o KO NEITTRISIE, BESLT RV F —[-EO 8 R
MOKFEFTEEDEOOEN 2 FEELTHERINTE
0. BRSO TR A DTS A E TR RIS T e
NT&xz, TITHLXIT, 2-7 22ROV FT V) — L%
v A NMALEML 7 & L CHWTERRRZENG X T ¥ T A
(INgERZ B L. T OfEE & & HITKDIEETTISITE T
HEEAERHZBH O NCT A L2 BME L, £7-. Hifk
OO UBRICE ISR 0 A RGN T VT A
(NEEERZ AR L. BRAEE 5 O ER ~DEZIZ OV T b
Rt L7,

[F288] £9°. 2- 7 2= AR F T — L ERAMN T L L
THWT, BT CHIR /X7 P AN E G ESED 2 & T
WERRORIGE X7 2 U A(INEEIR (BEK 1) 26 L7c, F70.
[/ UL % FHWT, a4 B CHERE X7 27 A1)
ERIGEED Z LT r EA VRGN T VT AR
(BB 2) ZAR LT, ZhbofskiE 'H NMR, IR, %%
AT NV JLHSHT. HifGa X SREMATIC L 0 [FE

L7z (FD, &IZ, KOFETLKISIE, KE THFE ORES
Taptrh . PASHRIEERZEE I T T/ o7z, A LTZNT VD
(DB 2 filge & U CHW T [Ir(ppy)2(bpy)]" Gt HEIH) |
) =F AT I (EHAD OFET. 420nm LV EEE
DA Z R L=, ZORER., GC I TKFE DA% il
THIENTE T, £, 86K 1 L85ER 2 TITHLe)BIH
DIFEEIENR D D=0, I L EEBET I EEZD
N5, Wi OfBENEREZ bl L 72RO W T HIE T 5,

PR 1 DS PR 2 DO

1) C. Navarro-Ranninger, et al., J. Organomet. Chem., 518, 29
(1996).
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Molecular geometries, electronic structures and photo-hydrogen evolution reaction of paddlewheel

-type dinuclear rhodium complexes

(*Kanagawa Univ.) Yusuke KATAOKA,' Tatsuya KAWAMOTO"!

[#E] @BsEE W icEmR R KONGRS T, A
THARDEID BT KN THEO TERWIFIEHRED 1
DThHDH, ZIVETIIHREH L, Paddlewheel i — %4 & 5
& [M2(O,C-RY4] (M = Rh and Ru, R = CH3 and CgHs) X O
D ZHREIZ T2 2 FLMERLNL =53 - (MOFS) 2ME AL 72 7K 56
BAMBEEZ AT SHELRELCE, Y £2, Thbo
FIE %I T9 5 LT, &m-4m R EERE & ZUEENL T O
MK FFAEMBEREIC KR E S EEBL 52 5 F 2R L TWD,
A, OB 7 v —T 0 b b EN T KT AERE RO
DU LEERPE SN TW D, EICEN KRR

OB Z AR T 2 &1, S5O X fEED#7 5
TR CoOME, BIRIE, BRFE. OSH AR O
L EME R E DN TR S R A B 2 D v E ER

& BREREH R O 7 0> 6 SRR R
A B BEN B L P
BB, AT, T L\?/O—‘T\O
DRMBFIEOIGD & LT, T Rh— ¢
RNV HAEHERE S E 5 HICL O};i.—:go,/' L
> TRh-RhfEEREZHEIE R~ Y
BHEMNAIHEZ: Paddlewheel Y R

JEWIE = > 0 A (BRI D
WTHIEZ B Z 72 572D T, ZORRIZONTHET 5,

Fig. Molecular geometry of [Rh,(0,C-R)4L,]

[5=8r] BEH % 2% 1C[Rhy(0.C-RY)s] (R? = H, CHs, CoHs,

C3Hy, C4Hs, CsHip, and CeHi) DA EAT o 72, Z L6 DFHIA
(%, LR AR X RS RRAT, ROMRIY, e T & - TRE
EAToT,  JEEITRISIE. [Ir(ppy)2(bpy)](PFs) 2 SEHE AL
Triethylamine ZBEPEA & LT, AIEDLME FCHIEZITV,
BAEUTZKFEOREIL, GCIlZk> THRE L,

[& LR E] WP CoMd & EHRIEEZRRD 410,
DFT 3R & 1T o7z, HiER#E/kiX, wBI7XD/LANLOS(f),
6-31G* A EH L, 15 b7 {bigE 2 i L T, wB97XD
/ LANLOS(f), aug-cc-pVDZ |2 L » TR F—EEA{T-
2o FEERE L TEZLND T T b UATIEDFE G FIEE
DFIETITV, TIF O BN E FIREEDO L 7e 53
RS & 28 B AT RN D 022 A LTz,

[#5 5] BAE £ T2, R =H, CHs, CoHs, C3H; and CsHg D HL
i X SR IR S L T\ D, £ 72, [Rhy(02C-CHa)a
% KR AR & U CREH L72B2IC, TON 2% 2500 % L[]
HAERZFGTND, BRTIE, EORESRIE. A
& & R BETEE o s YRR & AEBE Y L S T R A &
D2 RSN THE T 5,

1) #ilz1X. Y. Kataoka et al. Energy Environ Sci., 2009; Chem. Lett.,
2010; Supramol. Chem., 2011; J. Nanosci. Nanotech., 2012.
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Conversion of superoxide to oxygen using a Ni-SOD model complex
(Kanagawa Univ.) Takashi SHIMODAIRA, Takeshi ONO, Yusuke KATAOKA, Tatsuya KAWAMOTO

(S]] o yTF7r U T, vy 7RIS EET D
N,S & L — NEML O UL -4 Jm R A2 45 5 D12 L
THEWETHLZENMBENTND, & L TCHLIFE=RED
ZNETOMREIZLY , 7y FBIRFEZMAEHEBRD 2,6
NAZEANLT=R_ Y FT U N LELND vy 7
=7 () $8KD M YRR R T 5 Z 212k,
TEO=v/rv () $REERT L ENMLN TS,
—7J7. SOD (B AYHLEER) 1TESELDRIK & 72
HIEVERR R 2 PRI 2 @& N H Y . = v V& E T Ni-SOD
FHLO=y F VR + 240 & + 3O TElT S Z
LIZEoT, 2oz T B2 TVS, £ZTAR
e CIX, SBlcEk L=y v () ZESERE WS
e THEBIAY) TLADLIBENBET L E MR LT
DTHET 5,
dinuclear nickel(Il) complex

KOQ >
1,2-dichloroethane

[3E8] vy 7=y (1) $5K% b= iz
2R 2 Z LI KV ITH L2t B 2 sl L. 56
NI U B TE NI T D THBERER L= 2 A, W
KOOy BB ST, ZOFRTREDNY R
Fig. 1 12”7 & 9 72 UERAL i AGE R Z 2 SEHAF DE T
gD RGO, BARE O LERDO=y 7

OQ+K+

ME+ 3l ThDHEEZBND, ESR AT ML TIIRHE
R 7 F AR 6N, £/, CVIHIEEZ T2 A, 3
DOLZETTENBIH STz, S HIT, R TORAMLEH
EEATOTZM, = T NVOARMNETRERETHIZIEIED
72T, DFT BHEIC K Y . = v 7 VR L BUER ER
FICEFAEURREELTEBY, Z0=v /7L - Kk
OFAAERIZ LY | At E R Z BRI L2 A 25T
— AV NEGHIENTE o tELZLND, RIZ,
PASHRIE RIS E 2 W Cedko = > 70 () kiR %
12-v7unxx o BT Y UL ERINSETZ, D
fEae, ERET Y T ADNDBRENEAELIZZ % GC IZT
i

Fig.1 ORTEP Drawing of dinuclear nickel(IIl) complex
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FBAETREEAR BIEZAMEFER{ALE LT 30% H,0,a0.12& 5%
AL74 D IRFUVIERIE

(WRNKE) S HHH - FRRE - FEEA
Epoxidation of Olefins with Hydrogen Peroxide Catalyzed by Group 4 Elements-containing Polyoxometalates
(Kanagawa Univ. Fac. of Sci.) Keisuke MATSUI, Hiroki AOTO, Kenji NOMIYA

(S UIFRETIIINE TIIE 4
s (TiY, ziY, HEY) 2 a8 H T 5
T2 DR Y FRth % i BERTER A & L7
30% H0zaq. (2L AF L7 4D M TR (Fig. 1)
REACBOEEF_TE 7, V2 B2, Keggin B — /K iH7E
TH R4y FERTE MM = ZVHEY) ek
[{a-PW1,03M(U-OH)(H20)}.1% (Fig.1) 13 filiit i it & % 0
2 REF L CR Y, MBESOSIE TSRO M LT
FFLTWD EEDILD, 2 F2. M EEEKD & ks
ZREF L7 F £ side-on ENZ DO~V A VFEIZFEE L. cis-
Yo aF T DR F ACIEEAT o T BEMEIZ R B
IRno Tz, Zr ZREBERIZOWT IV & b A O BIEF <
FIGEAZEE LT cis-> 7 v 427 75> DO R X ALKE
EAToTo b T A, filllt & FE OIRGIRIRR RN R < 72 D12,
TON IEEAD L CWolz, 2D &G Zr BsERkE A+ 1L
74 ORI EERAN S O, RIS A L T 0
BN CH D & & 2 7=, ARFE T, Zr sk 41>
A VI OMEER kR T 5720, 2 BEOA L7 v
(cis->7uFd 5 vru~kty) OIRGEEAHNT
H,0, aq. 2 X5 =ARF ALK Z i~ T=,

[ 28Rk - FE - Z42] BN i Zr —AEEEA % AL RTER (A (2
i ANE H,0, ag. 12 & 613/9*7?\\@3:715#‘:/““74\}75%??0 7LCo

BEEEDHIARIL cis-v 7 uAd 7y @ v~k
v =1:3 BXW 3:1 Titolz (32 1), EDOHAARLIZ
B b, cis-> 7 ad 7T OO TN 7 a~Ftk
O b X v B S, MOEERTFENR SN, £,

Cis-> 7 a7 T U NENVRE T Ty 7 rFTR 04k
RENRKESIK T L, 2D, cis-v 7 uad 77 g
FEHNCENI LT, 7 a~Fvr OBMINHESN D20
LEZLND, ZNHOREEIT P NMR HIE &bt LT
7o EESEROAEVERIXBNL A L 7 0 o~ end-on L
frobe Fa~ vt FVEO~Ta )T v 7 RKEBEIZLD
Ho L Ebis,

#1BAKE (s> uAr T, vru~Fkr) O=EF AL

Mixed substrate (mmol) Products (mmol)? Selectivity (%)

cis-cyclooctene (1.54) cyclooctene oxide (1.4) 99
cyclohexene (4.62) trans-1,2-cyclohexanediol (1.2) 37
cis-cyclooctene (4.62) cyclooctene oxide (2.8) 97
cyclohexene (1.54) trans-1,2-cyclohexanediol (0.2) 25

Reaction conditions : catalyst 0.02 mmol, mixed substrate cis-cyclooctene and
cyclohexene, 30 % H,0, ag. 12.72 mmol under air., at 25 °C, solvent 1:1 (v/v)
CH,CI,/CH;CN 30 mL a) after 24 hr.

1) C. N. Kato, S. Negishi, K. Yoshida, K. Hayashi and K. Nomiya, Appl. Catal. A: General, 292,
97-104 (2005).
2) %}572%}, E%’fa“@ﬂ %52 [A] CSIUF7 = A% 2012 P4-24 (2012).
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2PA-015

KegginB7 )W/ B UG AT— F—REETH 2 by F SNt Zr (1V) /HF (1V)
ERERVBIEDER D FHEE

(WRINKE) ORHB R - ik - FE @7
Syntheses and Molecular Structures of Novel Zr(1V)/Hf(IV)-contaning Polyoxometalates Sandwiched

between Two Mono-Lacunary Keggin-type Germanotungstates
(Kanagawa Univ. Fac. of Sci.) Hironori OSADA, Satoshi MATSUNAGA, Kenji NOMIYA

BE moFxid, a-Keggin Bl U a X v 7 A7 — F—/KiE
T [0-SiWyuOsg]® % V7= Zr'VIHEY B BE 4 47 8k b (A
[(0-SiW13036M)(u-OH),]** (Si-M-Edge (M = zr'V, Hf'Y)) k&
OV LA S SE R [(a-SiW03M)o(u-OH)s]™ (Si* M-Face)
DA, HEEMITCR Lz, V zVIHEY S8R ) BRiEick
W, BIEE RS AR ISR S TTW A 28, T A A
PERITHEGINIELS | FU pH §&:M4F T b a-Keggin A7k 2 7R
B AT — N —/KHEFE [0-PWpOs]™ 7> B I3 5 AL 72U Vil
ETH-oT,

AWFE Tl o-Keggin AV~ ) & o 7 AT — b —/RIEFE
[0-GeW11030]® % HIFEW & L THrizic zr'VIHEY it a B
KON A E AL SR & A pk L 72,

EBR OB A& A K LT KeNafo-GeW;03]-16H,0 &
MCI,0-8H,0 (M = Zr, Hf) Z/KHFTE/LE L 1 OFIE TS
SH, WEEO ELNH.ClL 2125 2 & THERIREZ ST,
INEKIZEMR L, 1 M HCl ag. T pH 4.5 [ZFH%% . slow
evaporation 35 Z & CHEAFHBCIRG A (Ge-M-Edge) %45
7= (IR ca. 35 %), —Ji. 1M KOHaq. T pH 9.5 I[Ci#&#,
slow evaporation % Z & CHEAFEHIFRAESE (Ge: M-Face)
w72 (I ca. 60 %),

Xv 772V EB—a 0%, HifEd X SAEEREAT, CHN oo

F347, TGIDTA, FT-IR, Solution *¥W NMR |2 X W {T> 7=,
R EE BT ORI, Ge-M-Edge 1% {My(u-OH),}*
MR 2 DD [a-GeWy0s]® TH v FA v F S i=FE A s
PR [(0-GeW11030M)o(u-OH),]'" TH Y . ML 6 Efir % & -
TWiz, —J ., Ge+M-Face 1T {My(u-OH)s}>" 28 2 5D
[0-GeW11030]> TH > R A v F & 4 7= i Hk Ak 6 (K
[(0-GeW11039M),(u-OH)3]™ T&H Y M 12 7 BefiE & > T/,
bWt Si-M-Edge, SicM-Face & Al POM i
Thol-,

[OL-GGWHOgg]B_ e [a-SiW1103g]8_ LX< @LT;FS D iﬁl%'l\i
T (PH95) THEETH L ZENHLMNE ST,

mHAEEEE
[(0t-XW,,036M),(p-OH)5]

BAREREE
[(0-XW3;0355M)(p1-OH),]**

(X = Si, Ge; M = zr", Hf")

1) H. Osada, A. Ishikawa, Y. Saku, Y. Sakai, Y. Matsuki, S. Matsunaga, K. Nomiya,
Polyhedron 2013, 52, 389-397.
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& (D/DIVKR B/ T 7 U REAE Keggin R BIEDRIGICK D

FRE (DI SREI—NFA RO
(BRNKE)ORE #A - BB - HE £F

Synthesis of Novel Intercluster Compound by Reaction of the Gold(l)/Carboxylate/Phosphane

(Kanagawa Univ. Fac. of Sci.) Yuta YASUDA, Takuya YOSHIDA, Kenji NOMIYA

7= B4 (1) 85 R [AUu(RS-pyrrid){P(p-tolyl)s}] D S it & R < 15
LA AT oW T CHN JtE 08, TG/IDTA, FT-IR,

2PA-087
Complex with Keggin type Polyoxometalate
(2] BEEDOEW) I VR BRI A N
7 7 ¥ % 8 Uk [AU(RS-pyrrid)(PPhy)] A
(Hpyrrld = 2-¥a U R -5-F LR PO

f2) & Keggin 47K U BEHE @ free acid %Y
H3[OL-PW12040] - 7H-0 @}imZP D, & ()IH v R BB IPPh, R 85
ZRRGIAE IR 110 & & o4 (1)U G

7T AL —=INERES I, ERE T
VE—hTF AT R B
[{Au(PPh3)}4(14-O)]s[0-PW12040], 73 EE
Bt S 7= (Fig.1). ¥ —77. Keggin %7K
UERER DT N U T At L DORIGD
X, &)Ly T A —% T X

Keggin 888 R U ERH

Hs[a-PW1,040]* nHO

— % F A o oY
[{{Au(PPh3)}4(1s-O) H{AU(PPh3)}s(1t P
+-0)}[0-PW1,040] - 4H,0 73 i & P A

720 B ZIUD ORUEIER U BRI 5 e 0 nu”
A LTS Tl o 12 ARFFET P

1% Keggin IR U BT R U w7 A
WERAT 7 VBN FDT ==

LD p-{j%)‘ﬁ‘/bﬁé“@ﬁ?ﬁb Figl &)U FRAE—HFF

[{Au(PPhs)Ls(us-O)*"

1) K. Nomiya, T. Yoshida, Y. Sakai, A. Nanba, S. Tsuruta, Inorg. Chem. 2010, 49, 8247.
2) T. Yoshida, K. Nomiya and S. Matsunaga, Dalton Trans., 2012, 41, 10085.

Solution (*H, *P{'H}) NMR, Hififh X #EEMT CF v 7
JHE)EB—T g LT, o
[ %% : %% : %?—T’g ] Na3[0(.-PW12040] .

9H,0 : [AURS-pyrrld){P(p-tolyl)s}] = 1: ©~ ™ A ¢
6 L7725 L Hlc, YA HO/EOH PP
RAEEZ, &)L 7 uam A ¥ o
NCENBRER L R TGS R SOREREN T
. slow evaporation 9% Z & THEfE  » P

17 0 o A L EOERBOREE A e A

b R DR OB AW (7 o M

% x DHER X B E AT ORI Au  Au .
RO D T2 —HFF L L p p

TU-OH £ 2 2ZETea() . Figs 2062 524 —nF4>
IR (AU{P(p-tolyl)s})2(n-OH)}.]1* (Fig.2) & & () EEZ 7 T =

5 — [{{Au(PPh3)}4(1s-O) H{AU(PPhs) }5(Ls-0)}**(Fig.3) 2% i
HEn7z, i, NUBEOBME K O A7 7 B
T OEMIENE)7 T AL —H T F TR B
ERIFTZEERLTND,
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E(D/DIVKRUEE/ KRR T 4 VREBEBEE Keggin AR BRIEORISICEKDF LWLV S

3Ac-12

A —RILEYMDRK & &

(WR)IKE) *SHEEAH - FHFMN - FEEA

Synthesis and Structure of

Novel

Gold(l) Cluster Species by a Reaction of the

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

BE BT THE O &) R
TRIPPhs REEIA & Keggin BN U it
DS B IVIR BRECNLF- % BB
SHLE B)UEY T AL —048()
Tt IR =% E— T
VETOHRIUBENGEONDZ L%
AL, Y ET 2= o
p-fL & B L= A7 ¢ VBT &
AV, OH FEC4EE S iz () i%8s
K _BERDOER I ENIT L TWND,
D KW TIE p-hrOEHIEED AL
S BIZHRD =D, &) VR 8
PR3 288K L ~F a5+ Si @ Keggin
IR WM % BOS S 1, (1) EZSE1ER
—ERE T O0HEE(I) =y IR
BN LR VBT =4 o pkd 7
7 A4 =L A& (R = p-FPh(1), )
p-CIPh(2)) % Hk & 7=, HAU(PPRa)}(1O)]

EBRAER-EE R OS()IERRTERIAR[AURS-pyrrld)(PRs)]
(Hpyrrld = 2-v'1 Y R 5-DNARUBE)YDY 7 aa A X U
WReE. H4[0-SiM015,040]-12H,0 KA )—)L K =5:11R

[Au(RS-pyrrid)(PPhs)]

H3[G-PW12040] . 7H20

B Lok % . 184G L C A% slow evaporation
T 52 & T 1 ZmEEAERIRRE (IR 73.4%) & L T, HKIRHEE
ECHKISSHD 2 & T2 2Bk MmN 38.7%) & LT
FnENST-, 1 & 2 1EE CHER[{{AU(PR3)}2(1-OH)},]-
[0-SiM012040{Au(PR3)}2] T BT,

() R SR OEE N R o

T\, WU EERT =4 N EL LT

&)=y MIWTnb#ELE O

7 EICBAL L Tz, WP o

SP{H} NMR (F—AHp e — 27 THELH

SH () SR CBIR L BEA() 1 oa() bk Rk
2=y MIEERF TR EZ LT
W5, 2O X EEe(l)=y M,
()7 T AZ—DIERT D AR
BThrBZxbND, 70,
[{Au(PPhs)}a(Hs-O)Js[o-PW1,040]," %
AW 7 2= 7 F L DK
BT R4 2 i & 5~ 7=

2 D&(1) KA Rk

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, 41, 10085.

3) T. Yoshida, S. Matsunaga, K. Nomiya, 2013, under submission.

4) T. Yoshida, S. Matsunaga, K. Nomiya, Dalton Trans. 2013, 42, 11418.
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TILEZDFEBRMFET DRI —HROBAEROER. 7 FEERVREEL

(HRNKE) OBLURE - HE@R - hEkF

Synthesis, Molecular Structure and Antimicrobial Activities of Silver(l) Argininate Polymers

(Kanagawa Univ. Fac. of Sci.)

Akihiko Takayama, Kenji Nomiya, Noriko Chikaraishi

Me D7 I gz ldh+ &

B HVER DA, M u/\“/\fi
BT o O TR ME IS SV T "

- L-arginine NH;*
HRXTETRY, N7 TY (L-Harg)

7. BERE. B EEICH L CTIAWARY ML OENT- U
MaRT I LaRELTVD, D Zoh ThHigEMEY 2
JETHD L-T X = (L-Harg) 1T RKImICKERE
RO\ T =V L EERD SRR ENHfF X
%o B, D L-Harg ZEAL 7 & T 2R Y ~—ME8()
BEA L[{[Ag(L-Harg)]NO3}»-H,0] (Complex 1) K N4 F
A MED L-Hiarg ZENL - & L72AR U~ — PR EE A
S{[Ag(L-Harg)(NO3)]NOs} (Complex 2) & & aki, A & AT &
OFLEIEMEZ @ Lz, 20000 O8sKIL pH OfEN7
EWTERROEE W2 AE T H2EB0EERN RIS,
AWFFETIT MO T I 7 BRER()EER L Db Z By & L
T D-RE O DL-ADOT VX =2 W ChF A %D
TAX= (Harg)ZBNL & T D5 HBA U ~— R
(NEER (Complex 3, 4) DGRk, HEEREAT, PTG MR
AT o717,

[ZE8r - #50L - &%) KT AgNO;z & D-Harg K OY
DL-Harg #E/L kb 1:1 TGS+, 0.1 M HNO; %

[#E] chEclcFxix /Jt

COO”

W pH & 6.5 ([CREET HZ Ag
&T S{{IAY(D-Haarg)(NO3)]NOs}}
(Complex 3) (U =% 23.3 %) KX
A{[AG(D-Hzarg)(L-Harg)(NOs)](
NOs),}} (Complex 4) (U= 30.2 %)
AT, HfEAh X BRI AR
Hroft %, Complex 3 X4 /v
REIED O KT & AgO AT
BAEEY TR DEAEY T [ \"\H 5o
~—%JZH L CE Y Complex % 4 TS

2 DI T—A A =T ThoT, \
Complex 4 1T Ag0, = 7 # Complex 4 @ = 7 # &
EEARL, 5 FNIC LEE D-ROBANREEND A Y
KTHo7z, PLEEMERBROFEE, DL-AZENL & L
72 Complex 4 (I 7 7 U T7ITxt L TCOREM,EZR LT,
—IZ AgQ-O FEASEIRIT AN TV T R, IS
X LIRWAR Y MV ORI EESZ RS 0T D ZofR
FEFEMET XV BOEKRIZEAOMEE L bbb, 7L
X P ORI T =0 LEOKEMERED R SN
WP COFEMEICKBEL 52 TnD EBbi g,

Complex 3 @ &t AAE &

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

2) A. Takayama, R. Yoshikawa, S. lyoku, N. C. Kasuga and K. Nomiya,

Polyhedron, 52, 844 (2013).
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)0 ERUFETHR(DBEROER. P FRBERVHEEN

ERNKEB)OHLELS L - NERTF - FREAT - THEL - SURE - HFEES

Synthesis, Molecular Structure and Antimicrobial Activities of Silver(l) L-Lysinate

Chisato Inoue, Noriko Chikaraishi, Hisako ljuin, Takuya Yoshida, Akihiko Takayama, Kenji Nomiya

2PA-018
(Kanagawa Univ. Fac. of Sci.)
[#5] ZhETicHheidfliae ™ 400
DT X WREEANL T & T HER() h

PR DA, REERAT K O Liysine (Ltlys)
EHEIC OV TR TE R, DI

EMT I VBoL-TAX=r 2R

AL & LIER(NEEIR Tl T 0 0
pH DV CRZR DB % o Ag y
SEANELND D ERE L, 2
RIFECIIHEIENET X VB0 L-V o

v, o LU v
(L-Hlys) {Z & % N-Ag-O #5E& D ER(1)

N

S {TAG(L-HIys)](NO3)} (Compound 1) Compound 1

B A FH UMD LY ©

(LHAYS) 1215 Ag-O Fs B DER(VGE A

ATAY(L-Halys)(NO3)](NOs) } (Compound 2) o)

DG B M OAEE R 21TV BUE H

R ol RNy o
[F8r - ®R - Z8L] kT Compound 2

AgNO; & L-Hlys Z#€E/Lk 1:1

TRIGSH®, AZ ) —=VEMZ THEEEREE L, v=F
o — T )L B AR & L 7= vapor diffusion (2 & D
Compound 1 % #5372 (UL 25.3 %), £/ KT

AgNO; & L-Hlys #4111 TRIGEHE 05 M
HNO; T pH % 6.0 IZFR# L., MILEIC X v Eon~
HEmIRZ A2 7 — S5 L, Al LT AR & BT
B, o TF L m—T VS S L 72 vapor diffusion
IZ& Y Compound 2 %#7457-(IX=K 68.5 %), [E{KIKHET
Compound 1 [ZHVARFL L — MR L a-RE\MDT
R EEROENIZE D N-Ag-0 FiG D 2 ENLEEED
RU~—7THO, Compound 2 [FHVARFT L — NEHE
EHT U E =T =F D NO3 DOEEFENRI)ITENL L
7z Ag-O fEEDEIRTH Y | By T & O Ag-Ag tHA
ER A& AT 5 BAMEEZ &> Tz, ZHHIXERE
RETEIARY ~—ThH 52, ESI-MS JEN LT T
XEFEEOA Y I~ —& L TFE L T2, Compound
LI T VT, BERE, B EO 8Bk L ChEEMEZ
s~ L, Compound 2 [Z/37 7 U 7IZxF L TOAPLETENE
R Lo, —M&IC Ag-O #E B EERIZIRV AT LDt
HiEME A2 74O T Compound 2 DRV AT kLD
LTS IR MY X VBRI A oEE R &
Ebhsd,

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

2) A.Takayama, R.Yoshikawa,S.lyoku, N.C.Kasuga and K.Nomiya, Polyhedron,

52, 844 (2013).
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(#HZNAT) OB

g - ET55

ZITN=TF IR FFVBEORISHEICHT ST p KR F LOEBREDHR
- 5l AR

Effect for Reactivity of Nickel-Acylperoxo Complexes by the Substituents of Tp Co-ligand
(Kanagawa Univ.) Jun NAKAZAWA, Megumi TAMANOI, Shiro HIKICHI

[#E] ©E-1GTERRAME O ER K

R —
OB MR R E AR Py R
% 56 OO BAR AR B <0 15 B BB ik 8 oD B 36 Me\-R3
DI=DIZIEFICHETH D, Fxlx N-N
m-7 1 2% B (=mCPBA) % izt HB
Al & LT T VA AL BOSIT R LT R = RE R?
= v & g R [(TpMNi)y(p-OH),] Me3  Me Me
(1M (1 2 MR) A iS22 R Me2 Me H
ZRHL L &5 Tp Ffi T Lo Me2Br Me Br
R NLAZ & BT A (R /T HE7Y CFa CF3Me CF3 H

BEHUATHZETT VA~ t ¥V
@gﬁi [TpCFBMeNi (Kz-mCPBA)] (ZCFBMe)
A BEHE - [RE U722 A ENT Tp 45710 R~ Me K3
FOBr A EA L2glA 1R 235 L. Ni—mCPBA &K
DS 5 Tp B F O FEFHIS B Z i~ T,

[ L EL] Prnnm Xt —40°C I2BWT 1RR=
Me3, Me2, Me2Br; Amax~395 nm) X L Ca&EH7-0 1 4
B MCPBA ZIRMT % &, LSRG BRRIC «*-7 v
AL VR 2R (UV-ViS Amax ~385 nm, IR ~1645 cm*
(ve=0))'2 ~E 2 LTz, = OFfEIE-20°C 2B\ THEFIZH
fie LT (oo fiad i 2M%3: 1.2 x 107° > 2Me2: g8 x 107* > 2Me2Br
1.6 x 10 s Y, [Tp®Ni(mCBA)] (8%, mMCBA=m-7 1 n % B
%) & [TP°NICl] (4%) DIRAMZ G % 1=, Tp BANLF7 5D

1. To*ERLF

x1. oOnx9UBIERIG°

Cat t(min) Aumol) K (umol) A/K  TON
Cat(per Ni):mCPBA:cyclohexane=1:5:50 in CgH5CF3 5 mL

qMed <10 6.2 4.1 15 0.3

qMe2 10 10.7 6.4 1.7 0.5
R, Lo SO 30 ... 359 . 204 1.8 1.5 .
Cat(per Ni):mCPBA:cyclohexane=0.1:5:250 in CH,Cl, 1 mL

{Med <10 102 4.7 22 21

qMe2 20 227 7.0 32 46

1Me2Br 60 210 4.0 53 42

@ mCPBA 260 umol, 40°C, A=cyclohexanol, K=cyclohexanone,
TON=(A+2K)/Ni.

EEREIR TIXT V-4 Y ik 2R a2Eb Lz, £
7= 2R D43 filE CDCl, T THEL 725 Z & vk (KHIKD = 2.5
(1Me?), 3.2(1M*?B") at —20°C), A 2R D O—O0 FEA BRI K
BRI EHE LR b Z 2 b5,

IRy > 7 w2 BB TTIE(ER 1), EFWSIER A EA

L7-8ERIZE (1) JOSHEEDK T, (2 RIXEDR LB X
ON3) AREPIEAK) DA R R Sz, i b Ix
TEMERE 7Y metal-based oxidant Tdh 5 Z & #R1,
[1] S. Hikichi, K. Hanaue, T. Fujimura, H. Okuda, J. Nakazawa,
Y. Ohzu, C. Kobayashi, M. Akita, Dalton Trans. 2013, 42,
3346-3356. [2] J. Nakazawa, S. Terada, M. Yamada, S. Hikichi, J.
Am. Chem. Soc. 2013, 135, 6010-6013.
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IIE - 5lih  SEER

Coordination Chemistry of Allyl group Containing Tris(pyrazoryl)borate Ligands and Application for

Immobilized Metallocomplex Catalysts

(Kanagawa Univ.) Ayaka NAKAMIZU, Takeshi KASAI, Jun NAKAZAWA, Shiro HIKICHI

[FE] T, Bx 2502 OFREICL Y B 28
K FICEE Uiz AR — RS RO B NS ST b,
AT, T=F Btk sSEmnaRifiez 635 MY
Z(E T U YR L— MEALFTpR &R BICEE T U,
BB SOBE R AR o7 A Vs L 72 VIS TE 72 [ E LA AR 2315 D L
HHDEZEZLNDEMN, TINE TCOREIISEG T2 U D
FEICRAE SEHE T TH Y, =2 chRpgE i, TpR
DRTFE LI =L R D ERELZMEAIATLZ LT, Zh
AHARICIERHBASIC L BEE LA 2B L. 0k
et e UCommMEEZRat Lz, & 512, BEE(CEE AR
(BT BIEM SRS R L OISR 2 AT 5 72l eT L
AL AR L., ZOEIZOWVWTOMBHITo 72,

[FE8R - B8] TUALDA Y FaRE o RT NIR L3% &
D3-CF3-t"F V' — /(= pz* ) B L S BEOKOHZFM L, b
LT R TIEGER 21T 5 Z Lk vallyl-TpSR a2 &Rk LT,
Bk LT BNEF OSSR RE 2 HedR 4 5 72, allyl-TpP L 1.5
MEDOCOBLZ i &H7- & 2 A AR U EATI Co(I1)FE |2
R 72 H 0% B3 D8RS B, BURE SXHREEREAT IC &
D & D5y FREE A2 ] 6 22 L7 (Figure 1),

allyl-Tp° 31X AIBN &
BRLGAI & 35 F A4 —1
-ene s v 7Y T ROG
IZE0., FA—EE
fifi A Y IR—F AU T
WZEE Lz, foni
BN [ E AL AR
SBASH-TpCFBGZﬁ%T—@
Co(OAC),»PMeOH % 7=
IXMeCNa# 2 1FEH =
5 2 & CRGT B [ E LA R S Rl Co / SBASTTPCR 245
7=, Co(OAC),?>MeOHIFIE & M\ TRl L 72354 (S I3 BT 1
[ E EIC AR TR BEE &N DR ToDIZ%F L, Co(OAc),
DMeCNIEHR 2 W TR L 725512134 R [E & & B
EE &L ERloTve, 612, R U7 ELes Ao
W Ctert-BuOOH# (LAl & L= v 7 a~F & o O bin !k
PREELT- & 2 A, 7 U VIR b2 IR LT LT,
[1] M. M. Diaz-Requejo, T. R. Belderrain, Organometallics, 19,
285 (2000).

Figure 1 [Co(Br)(allyl-Tp©¥3)]
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21w RIGZEFRA L =3EAN LSKEE L SR ARMIE DB

(FRIIKT) OLFHifE - 5t 5RER - hiF B

Development of immobilized nonheme complex catalysts using click chemistry.
(Kanagawa Univ.) Yuma DOI, Shiro HIKICHI, Jun NAKAZAWA,

[#5] & st o B IRFLIR_E~oE S ikt o5y
B - FAIH ORISR TR, HR ETOKRS 7O
A5 Z & T, 5 IR Lot Z2 3 x 22 EtEm s
HMECTED, INETITEHAIIT A= NELE TV RED
7V P ROSEFA LT, 2T Y ZHEREICEY Y
LTI R T & [ EA L7 SBA-LPY(Figure 1 2 H8) &V
T, AR EZELAIE 325 2 & TV Vh VR Ll EE
FHT D Ni BEE A2 Ba% L C& =, VY AT
X, IE~NLBBEOBE LHBELZSZICHFLE
Fe/SBA-L™R (R = Py, COOH)Z &k L. H,0, Z2{b#I & L
=T A v DU RE I DWW THRET L=, kR
FIZIER S D 4RSS IARE O &R L OBRBERRE 2 222
B2, ®T HET IVEALA LYR 2 VT, SR o
ECUSTEZ R L7,

[2852] BEH VIciion T 2 REREEZZNENEED X %(x =
050r A)ICHIE L7 AL L, bl TF = VEEH
BN 2 VB S8 5 2 & TR ELA SBA-LPR(x)
Z187-, IT SBA-LPR Iz Fe(OT), #1EMEHH LT
Fe/SBA-LPR(X)Z1587-, F£7- tert-Bu $: & A3 % B+ LPYR
& FeCly OUGNMZ & 0 ¥)—RET VEERE 15T,

[FEHR L&) FAR LT AEEERD MS 2227 FVHIE
BERUV-vis AT MHIEZRIT T2 A, i1 &4
B 11 OO R5EE TR L WD &, £

BETRRIC IS U CHE O H 25 U TR D4 T4 (T8
or HE%) MAEAT D EAVHEI L7z, HZSEERICBI L T
X BRAG ST ISR BN L, A A oFBICkY N T
VUV OENIZEE N R D Z RO E o T,

%7~ FelSBA-LPR(x)1Z

B 5 REE R H ny

LR BT EE R

CIOE PNILARE-Y - 1t D
RY SR EERD N
te=pim B LTz, 2 /N’N
FofLf-R AT LT 7

VO MACIEIELER g e 1 g L bk o
PSR TR [Fe(L)2] AS—0
BElEan<cwnwszeinEExbnsd, #ARLE
Fe/SBA-L™R(x)%& A\ T, BR{LHITH D H0, DFWI T I
Loy rsm b ryroBIEKIEEIToTE A,
Fe/SBA-L™YCOOM (Z T Fe/SBA-L™? 5 78 v i ]
AR~ LT, SN FOBEBEICIER LIzE 2 A,
EHEOFREIK &3 L O FEE & OB KITPEO AR P
KT L7, ZAUIRHR L7z &R0 BN EE &N LV
RCIEFN AR 22 B IRFE DS —F R SN D72, TNE
PG 2RI ol 2 EMBZBND,

1) J. Nakazawa, et al., Chem. Asian J., 2013, 8, 1191-1199.

® R= Py (LPY2)
COOH (LPY:C00M)
Z = tert-Bu (L)
Pr-SBA-15 (SBA-L)
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FILX_VEBRUFETHIERIOR)T—HROEED
B, S FRELEEMSE

ff REbH T >Jf*"\5(7‘/u Sl oY

(251K - B) OISR, Brattal, &t

(HRY)

Fexl3flx OT I BEEN T LT DEOEEROERK., HEIEMRIT X OHIEIETEIZ DV T
FARTE T, 7 2 BBOSE RIS AR AR L UEEERBRIC BTy 7 U 7
Rk, 7 EITxst L CTRWARY MLV OENATEMEZ R, 12 Flo, ZivE TITHHEERY
HFA UMD 2 mOTAX =0 RN T & LSO R [{[Ag(Z-Harg)|(NOs)}2H20]
(Complex 1), «[[Ag(Z-Hzarg)|(NOs)}sH:20] (Complex 2) DAL, 7y A& & OB ETRIEIZ
DONTHELTEY, DT pH OEFEWVTHIESCYIEICRE EWDN R Sz, 9 At
T DIk, D KOT7T A= Z8AL 1 &T 58U ~—M 08ROk,
[[Ag(D-Hoarg)[(NO3s)}2H20l  (Complex 38) .  «[{[Age(D-Hearg)(L-Harg)|(NOs)}2H:0l
(Complex 4) #&pk L. HiEM %2377 VT 4 F¥E (Escherichia coli, Bacillus subtilis.
Staphylococcus aureus, Pseudomonas aeruginosa). Wtk 2 Fi¥ (Candida albicans.

Saccharomyces cerevisiae), 71 2 Fi¥H (Aspergillus niger., Penicillium citrinum) (2%}

T2 E/NEBERRILRE (MIC) 1240 FHif L7,

(FiER L ONER)
fHERER & D7 VX = /KPR TENV 101 TS SE, RUSBRIZA X ) — V&2 INZ T
ROSEEE = WNES, =T v —T7 WV ENTTRE L L7e vapor diffusion (2 X A f5e b 2470,

I FBABCRAE R «[{{Ag(D-H2arg)l(NO3)}:H20] (Complex 3) % 23.3 % INFETHIZ, £7=,
Hj%%% DL 7 VX =& W TRHEEDBMEZAIT V., A FE S IRE &
«[{[Ag2(D-Hsarg)(L-Harg)l(NOs)}sH20] (Complex 4) % 61.9 % IETH/-, HiEm X #7
FEERENT OFEF . Complex 3 1X Agl (AR XTIHD O JF7 KON NOs™ RN L7
Ag-O #EAZREVIRTEEZLHARI~—%2FKLTEY, Complex2 DI T—A A—
T o7, Complex 4 1% Ag-O it aA7T H kK (bis(carboxylate-O, O)bridged dimer
(Ag20s 227)) KL TEY ., B T+WHNIC LiKkE DIKOW FE2ETe A VIKTH T,
Complex 8, Complex 4 [T & HIZKIZHETH Y, SR L THEEKRET 1 AU EZ
ETHoT7,
Complex 8 DOKIEKZ HWT AN TV T BERE, B B ISR 2 HURTE M & e/ s BRI
BE (MIC) TRiMii L7z, BIAL 7 DT AX = IPiEE 2 R S oo 7om, AU ~—k
SRMEEA Complex 8 1337 7 V7, BERR OV EHHICK L CIEMEEZ /R LTz, ZHUE AgO
i o EE IR 2t A7 ML Th o T,
(3T
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).

3) A. Takayama, R. Yoshikawa, S. Iyoku, N. C. Kasuga and K. Nomiya, Polyhedron, 52,
844 (2013).
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PERVAFA UMD [-) OV ERUEFELTE
82 (1) 5D a R, *ﬁi‘éﬁ@*ﬁs ?EE%’E

()11 K - 1) OJF Lo & & | %L%%?éjé EH, G TR
TR EHE 0 5‘%%7‘/

L E, B E

H

(HRY)

Texlx, x0T I BB LT 2DEHEDO G, MIEMETI KX OBETEMEIC >V Gl
NRTET, 7 2 BROSEERIIZARIRE AR Z R U STETEHRERIC I VTN s 7 U 7 iR
A ENZKE U TIRWARY MVOBENTHIEEZ R T 2 ERALNERoTWND, D Flo, ZiLE
TICHEMET R JBO—FETHD LT NAX=0 RN & Lz 2 FEOEOEERO G,
fihr, PIETEMEZ @RS L Cnd, D OSRIISONEIR D pH #2225 Z & THED LT v
F= U MNEANL L7z [lAg(Z-Hargl(NOs)}:Ho0l 0 F A4 VD L7 X =2 n3Eifhr L7
[{[Ag(Z-Hzarg)J(NOs)}2H20] 231F 541, 7 77 pH OEWTHEECE, PLETEMEICRE 72
HEWE L5252 EBRHLNIINTND, 2 AR TITEEET I VBB ThL LY o afilfif

WHWT, D LU 2 o DEAL LT of[Ag(Z-Hlys)I(NO3s)} (Complex 1) MO FA LMD
L) > o B Uiz AlAg(Z-Halys) (NOs)I(NO3)} (Complex 2) Ak L, Hiftidh X fsisfiisr
ICR D RREZ R DT, 2D OSEEROHEMNEE /N7 7 VT 4 FEfE (Escherichia coli, Bacillus
subtilis, Staphylococcus aureus. Pseudomonas aeruginosa).l¥%F; 2 f&ff (Candida albicans.,
Saccharomyces cerevisiae). 71 2 Fiff (Aspergillus niger. Penicillium citrinum) \Zxf7 5%
B NEBTLIERE (MIC) (2 XV FFfi L7z,

(FiEd LORR)

FHERIRE LU 2> 2K PCevl 10 1 TGS, SUSRIRIZ A &/ — V&2 INZ CTRUSHR
WAENES, YT No—T L EINEEEE L LU7= vapor diffusion (2 X 288 b 21TV, HEAIFEH
BORAES O Complex 1 %2 25.3 % OWRTHE-, —J. LV a2/KPETEALL 11 TG
S, HNOs aq. ZHW\T pH % 6.0 IZIFEL, A ¥ ) — N Z Mz YT /T —T )L CHILE
THZETHLNZAEMIEE A X ) —VZER L, YT Nm—T LA SN & L7 vapor
diffusion |Z L 5f5aa b ZITV, BAFEWFEHRFEED Complex 2 % 68.5 % DI TH, *
T2 Z AL S DOFEIR D 73 1A K OVt S & it X BMIEMET 2 LV k7=, Complex 1 KT}
2 OKEERE WY T U T BERE, B BRSSPI 2 R VR B RLEERE (MIC) <
FHEE LTz, BN LU 2 i HETE Y E 2 R & oo 7203 AR Y = —PEER(DSEA Complex 1 1%
N7T VT 4 FEEE, BERE 2 RN OV ©E 1 B (Aspergillus niger D7) (Zxf L CiEME%
RLTe, ZiUE N-Ag-O #EAEEARICRHEAI R PR A~ ML Th o7z,

(k]

1) K. Nomiya, I. Azumaya, N. C. Kasuga and T. Kato, Current Top. Biochem. Res., 10, 1 (2008).

2) A.Takayama, R.Yoshikawa, S. lyoku, K. Nomiya and N. C. Kasuga, Polyhedron, 52, 844 (2013).
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RUTZLAOREBFBRBROBADEK. 5 FREERTEENE
ShbED T 5BHZ LSRR EDREDHETOD wWh<Es @b HRbWLOH T D H R AL
OBt 52 Jr, bk, mILRE, R NE S, J) AT, B
CEEIIIPNE:)

(HAY)

INETICHLIF, 2.0 Ro-5- R U (Hpyreld) ZEANL T & L7KICRIIETRIC
ZERSBODEER [Agpyrrld)]: OERL. HEMNT, PIEEERRAIToCT&E e, Y —FH, K
VN AnZBERERM L LIBOEERE LT, X2 7 vt B E&RER®0
[Ag(pfba)le (Hpfba = <& 7 A n2B&R) NRESNTND, 2 ZOEKITK, AlE
BEZAETH O | IR ERIBOIEETH L, WTHOSEA D Ag-Ag HHEMEH L Ag-O #5
BaATD Age0s O BSHEIKRTH D703, ARSI 2 MRIEN R > T, AR
TIEIARY IV A e ZBEBOK, GBI BTN, JCZEMED X & 72 55
SiE FRTFOBENREE L TWADOTIXARWnWhEE X, 2,834,567 T 7 4% BER
(2,3,4,5-Htefba) & 2,3,4- bV 7 A n 2 BEFEE (2,3,4-Htrifba) 2 FALF12 VN THRA)
PEIR A OR L, HEMT 21T o 72, RV 74 12 BRI R O Y2 ik R ONafigr: %
el U, PUETEMEER N2 7 U 7 4 FE¥E (Escherichia coli, Bacillus subtilis, Staphylococcus
aureus, Pseudomonas aeruginosa). ®E: 2 F¥i (Candida albicans. Saccharomyces
cerevisiae). 71 v 2 FE¥H (Aspergillus niger. Penicillium citrinum) \ZxI3 % f/NEBERLIE
BE (MIC) IZXViHMhiLz, @

(5, RG]

ARkIE 2,3,4,5-Htefba & AgeO Z/AKTTE/ALN 1:1 ERDEICKEEE, Tk
= MU JVICEEM L, BEAT=IE C slow evaporation # 1T 9 3 T 4% B #1056 dh o
[Ag(2,3,4,5-tefba)le % UL # 65.8 % TH 7., 2,3,4-Htrifba o & 3% B & K #5 &
[Ag(2,3,4-trifba)ls & [FEEDEEIZ L W INER 16.5 % Tz, HiEd X SEEMT ORE R,
[Ag(2,3,4,5-tefba)le 1% Ag-Ag HHE/EA L AgO FEE2 AT 25 AgOs a7 2 HT 5k
sk TH Y | [Aglpfba)le &[F UHEETH -7, CDsCN F1D 13C NMR OFER, HLRF v
L— b BB F &R T FLTEY . o FEEDNERT THRFFSNLTWD EBbh s,
[Ag(2,3,4,5-tefba)le 1 [Ag(pfba)le & [FIERICAK, AREVEBEIZ 5F U CREALIZIAMRME 2R L7223,
[Ag(2,3,4-trifba)ls 1T/K K OHEE DA REIEBEZ R L T [Aglpfba)le Xk 0 HiEfpENMEL 72>
Tz, 865 b YEICKR L TRERMER 28 LTz, PrEiE ek ofk 5, [Ag(2,3,4,5-tefba)ls,
[Ag(2,3,4-trifba)l. 2 /N27 5 U T 4 Fi¥d (Escherichia coli. Bacillus subtilis .
Staphylococcus aureus, Pseudomonas aeruginosa). Wtk 2 Fi¥ (Candida albicans.
Saccharomyces cerevisiae)\Zxf L C BEF72PIEETIEME 2R Lz, ZHUE Ag-O #EESEIRICZRAK
R Th o7z, 2o 0skiks [Aglpfba)l: & DHFEMEDE WL, F JRFOEOENIZ
L DRI DENTH D EEZBND,

(SCHR)
1) K. Nomiya, S. Takahashi, R. Noguchi, S. Nemoto, T. Takayama, and M. Oda Inorg: Chem. 2000,

39 3301 - 3311.

2) H. Weigand, W. Tyrraand D. Naumann, Anorg. Allg. Chem., 2008, 634, 2125-2126.
3 it 1kl T, G NES, mILE, BreE], AAMERE 93 4, 2PA-023 (2013)

—678 —



% 31E CSIfbFE T = A% 2013 # U —R— /LR

FILSZHL (M) =& Keggin B Yas 9 RTF—FDERE
nFEE
(#Z=)IIKE) OER B2 - Kk # - Hx @7

DI OERBBICH I T AX—THLARVAFY AZ L — K (POM) 1L, EREHEO—HE2MOEREA 4
TEHT D2 LT, FemECOEngifEcE 5, A TIE. POM O XKAEEAIC AI" 217004 A 72 5T
7272 POM % &% L7=, Nag[A-0-SiWe03,]-17H,0 & AI(NO,);-9H,0 % &

JV1:3 8725 X O IKPCRIG S GREIEO Et,NH,Cl %1% Cslow

evaporation 4% Z & THEE IR M A S0, ST DR R,

[A-0-SiWe04]"" @ K AHEB 2 I A" 2% 3 Dfl Z A £ 7z & (K

[A-0-SiWoO04,{Al(OH,)}5(u-OH);]* T# —~7-, Bond Valence Sum (BVS) &t

BoORER, A" IENL L2 KM O 11 H0 T ThoHZ EBNHLMNE

7po f:o Iﬁ]‘f\ Z @'ﬂﬁ/ﬁ\*@% Lewis Mﬁﬁﬁ%k L7zm v F“_‘/I/}i}fr; % [A-CL-SiW9034{A|(OHz)}g(u-OH)3]4-
_TWD,

3 [E CSJETIzxE | 1
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# 30 CSIfbHT = A% 2013 & U —7kR— /L Ua

& (D/HILKRVEE/P (p-tolyl)  REH E R BIBEDRIGIZE S
E(DISRE—HTFAHEOHMK
(WRNKE) ORBEMA HHEL HEfE

Keggin 7RV BE¥E (POM) o7V —7 v v Rl
& & ()77 VR R IPPhy SR EER[AU(RS-pyrrid)(PPha)]
(Hpyrrld = 2-E'1 U R -5-J1 /LR ) DRISIC &
VAN NV (T VAR S ) S e R TR O) o e
L)LY T AZ —hFA BRI ND, K
BF%E ClE Keggin RUAR Y B0 MY v AL
[Au(RS-pyrrld){P(p-tolyl)s}] D 5 it % T8~ 7=, n-OH %t
2 oG AeEN) K s TF A v &) TAE—NTF A
{(AU{P(p-tolyl)s});(n-OH)}I* & & () k% 7 7 2 & — 1 F 4 > [{{AU(PPhy) }4(14-O) H{AU(PPh;) }5(15-0) }1** 78
POM OMFAF AL L LTEA I N, vk, R Y BEOEIERE LKA T 7 VBT O BB E A6
V7 TAE =T A FERRICEEREEL KT T I EE2RLTND,

81 [ECSIEEIzXE | 1
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ONAZILAN/NTZo LN EBREBIEDIL A AEEE L
RIILT7IL F—ILRIGIZR T 5l E M
(#WNX-B) OFEE - IRHEMR - KEMA - BARE - 0k - HERA
MFFESE CIEfie 0 ZOVIHEY SR U B (POM)D ARk, W& MENT 217\, Ml T
Jb R — VIG5 D 0 A ABRBETE M 2 et L C & 72, ZeVIHEY o sk %
Keggin i POM TH > FA v F L7 /bE&(® 1)iTm b mWiEtEEZ =L, -t Fr¥
A VIR =LA (Compound 1) @ anti 23 SE I ALK L 7= (syn/anti ratio = 14

86). 5 [HIFAIM L CTHIEEDIR TIZADNRI 0Tz, [FERD ZiHE 7 5 A 2 —H§ik B 1 g
Z %> Keggin %! POM & Dawson %! POM (213K & Ze il BEIE 1 D& B 1 | Zr/Hf 4)'/ Iv( /?Zfé POM

LD VA A TgA & DT 7‘(& e

ARV BRIE T =4 H85y O SLR[RE —_—

ORMEHEBMDORENHL LT, \©\ O O
Compound 1

5 3[E CSJETIzxEa | 1
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Zr (IV) /HE (IV) EF R ) BRIE Z AR RIER (A & L - BB 1L KFRIZK S
AL242DIRFXUIE

(FR)IKE) OmFHH - ERRHE - HFEREF

Da=y A(IV)BLONT =T A(IVEEAT LR BEOF T, M (M=Zr'V/Hf"Y)

T T AK =TT Ak Keggin Bl RIPFETH L RS v T Lz M SR
[{o-PW1,03M(u-OH)(H,0)},1% (Fig.1) % filiaiBik & L7 H,0 a0l k54 L7 1> M ik (Fig. 1)
DT ARF ARG Z T2 M ZEZSEARIIAME RS D REE D RFF S LT 0 | SO X 8RR o M
ETH#ETL TS &b s, BB &L ORMIEFCRIGRRZZ 2 T cis-v 7 rd 7 7 OZR ¥
LR A~ T2, H,0, aq. WANATOfE & FE OIS AY TON ICKREREEL 52 72D T, M %k
KA L7 0 OMCIIHEERRS Y | fEEEREIIA LV 7 0 VEMNECTH D LB X T2, 2 BEOA LY
4V (Cis-vruFd Ty vtk ly) ORGEEOTRF AL T BREOHAL IR D 67,
Cis-> 7 0 A7 T U DBLD TR 7 O L D ERE S, ROEERFER R o,
BORBAERITENLA L7 4 o ~O Ra AV EO~T )T 4 v 7 RRBEZE D0 L Bbis,

3| CSIEHFETzRA | 1
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FILFXFZUEERMFET DR 4R (D EARDOER. BERTR
(O 70 pry i
(#R)IKE) OBURE - BERA - hERT

TR = FRNL A LT DER)EERIL, AREGIFIZ L 2R REEZ D Z E N BN TND, AiF%
%, KHFT (L-, D-,DL-) BROT X =22 EnZi AgNO; & HHFE/LEL 1:1 TGS E, lE T pH

EIREET DI R0 3 FEOR)EE A B L, RS A T

Wiz, L-7 X =2%2Hu - Complex 1 1%, Ag' IZH/LARF o

L= b O FF BN LA HRARY ~— D THY | " Ag OKC;—X

D-7 ¥ =%z Complex 2 (3FDIT—A A= Th —&

o7z, DL-7 V¥ =% 7= Complex 3 1% 43 7N T D-ik &

L-(RBUF 8 BNE L2 A VARD a7 HEEDS Ag-O FRAAETHo7% Complex 3 0):7%1_

N - EBRR R Y ~—Tdh-7-, Complex 1, 2,3 & HI2/KIZS

BRI LT 1 » AU ERECTH -T2, BUETEEEEZ ATV D,
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FTRRNHC Befi+ 1:2 A TEUR (D SR D &Rk VISR
(BRNKEE) ORTHES - BURE - NERT - HEEA

NHC(N-EHZBR I LB REEERIFIERZ < MESNTWDER, ZoH
TH NHC SR()SEEIL, OB RBIEEGROFIBEEE LTAS AV
NTW5b, KFETIET FTIXFATREAF AR B L AF A3
BN T ARV & 122 OFNHTRIGSEZHHE NHC BB A
(Hsobmibb) % F2 A7 7 & L 7= # Hl NHC 4R (1) & &
([Aga(bbmibb)](PFg),-2CHCN) & &k L 72, HiAE i X AREIHT OSSR, 4R
(WA 2 E =) 2 DET LT- C-Ag-C &, Ag-Ag fHEVEM, X
VEUVEREMRE D AQ-CHEBEAERE RO 3 B ON T RIOEE & o
T2 BSER T D Z Lol BITE, T OM)EERE W T L
Fe R, 7T, TI2000 v 7V 2 7RSSR 5 AR ht
EIEPYEDORR 2 LT 5, [Agz(bbmibb)](PFs),-2CH,CN

3 [E CSJETIzxE | 1

—684 —
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R NHC BohrF 2:2 B4R (1) BADER R VB ERFENT

(FHRNKE) ONMUIRFE - RRRN - HELSE - BIURE - hERTF - BERA

NHC (N-EHZER I LX) SREERIIEZ < HESNTHDEN, ZOHTH
NHC $R(EERIL, o> NHC &EEEEARORIERE L LA AnbitTinsd,
BHFIEE TIX AV E T~ ORN)EEAZ AR L, SRI)~DENL LG5 7 (Fi i
fesi, R0 L) CHBEEEOBREZTTE o, AL TITH7-IC Ag-C #EE
SEROPIETEEEZ AN D 72D, BLTE LT 22-EAB-ATNAIZXV Y T L
A-ANVAFA)LL-E T 2= EA(NFH T AFBRAT =24 K)
(Hobmimb)(PFg), Z &k L. il NHC SR()EEIK [Ag.(bmimb),](PFe), DAk, 1
T 24T o 72, BARES X RGN OFE RN S . Z ORI 23 T
72T CERICEINL LT &K TH D Z ENbh o=, B, FLETEMEIC SV THREF
LT3,

C Ag Ag C

[Agz(bmimb),](PFe),

85 3 [E CSJ T4 |
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Yo ZEBREFET DR (DBRDER. M FRERVHIEENE
(BRNKE) OfLbE L - HERT - FERAT - HEGH - BURE - HERS

HWEEMET I 7R L-Y o 2R T & LIR(NES R TIX, b °

Al
P pH OBV THIED LY & ZFAL T & L7z N-Ag-0 N0 g
A OE)EE {[Ag(L-HIYs)|(NO2)} (Complex 1) KU F ° ) ©
HAED LY o B E LT Ag-O A OSR(NEEK )
~{[Ag(L-H,lys)(NO;)](NO3)} (Complex 2) 23 G545, N o
E AR BE T Complex 1 (ZA/LARF T L— & o-fRBEM  (gagL-Hy)(NONIO 5 #4535 _{[Ag(L-HaAys)(NOINOY} % F-HixE
DT X FETHEIHENL LTIV, Complex 21X /LR (Complex 1) (Complex 2)

XU —hEDU =T =4O NOg DER(I)ICE
LTV, ZRHIXERRETIEIRY ~—@iETH D0, WP CIIEdEEOA ) I~—¢& L TFEEL
TW/e, Complex 1133277 U7, BERE, I EO—EICK L THIEEEZ 7~ LT,

3 [E CSJETIzxE | 1
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F112EMKE RS E

AFBISZFam LicA ) I7F REE(LAEBEIZ 381 5
AV R—=T AV T OFERRE

(IR H BESL - e R - fk

AV R=F AV BHALNIZH—DT I 673
LR RTF RRFTEDOESN %2 b oA Y AXTF R
ZEER L. BT T REMiA Y R—T A
U Z71%, Julia-Colonna =7 k<> Aldol it
DARFMIESIEZIBNT, 7Y —DR Y RTF R
FHIE _EICEEAL L7z b DI H T ORI
EHZDHZEEHLNIT L.

AVIKR—=F ALY I« XTF Rfilfl « T R—VIK
I

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

1. # 8

AV R—TF 2 J1(LLIF MS)I:, flieomk 5 74 &
L CHEAVIS AR S LM BN CTH B 2%, MALN
WY T ) —NVETHEIN TS, THUWAHT
O REZRFERRIIIRER TH H. Fx ik, MS mkk
LD FIELE LT, MALNICE—T I VB K
LNBRAHRY T F R0, FrE OB &2 FFoA4 U
IRTF R EEET D HEEZECHRE LTS b
2 KBTI, ZOFIEICHESE, a-~V v 7 XK
EEFFORY 77 =& EHEN LTz SBA-15 X, X
WEVER E 7R DT ARG X UL T n ) VA S
toA ) AT F ReEEN LT SBA-15 &R L
s it & U7~ Julia-Colonna = 78 &% k=0
Aldol S 21T, BHIEHIE BiIcE el Le 7T K
RT7 V=D TF Refilfit b Uiz b g Uiz,

2. £ B

AVIR—=F AU H~DRY XTF ROREEIL,
HFLNZ 7 2 7 JECIEff L7z SBA-15 LGt L L7-
7 X /BT D NCA (N-carboxylic anhydride) % i /K
THF I CU B 7EAESELZ LITEVIToT.
NCA I, £FET I JlEE N KRR ORI E D
B L. Fie4Y a7 5 FEE( SBA-15 1,
7 X/ FAERf SBA-15 (2% LC, Fmoc {Ri#&T X / ik
DO e & BLRFEA M KT, X7 F FEHEEIED
FIEIC RV AR LTe. MRS, Tablel LTr2 (T
LS TITo 7,

3. BREER

IR 3~30F DR Y 7 7 = UJEE({L SBA-15 & [
EAEL TWARWAR Y 75 =@ Juliad-Colonna = 78
BT T 2 iR 2 Ll U 7= (Table 1), $HE(1C
X 57, SBA-15 [EEALGEID 7 3@ W IR 2 7R LTz,
g, REERY XTF RNEISHIZEAET 5 7=
b, ERMNRTF RRICHE S DKL, R
V7 T = &6 SBA-15 TIXAMMNE = b 72729,
FE OUAG LA DESEE & o T ERBE DY A L

[SIR) VR AR ) $ 9

i3 Fﬁ-ﬁ% %%

-

Table 1. RN Y 7 7 = &M SBA-15 L OFKRBEERY 7
F = &t & L7z Julia-Colonna 7R & 21k

Catalyst n \E(')Z I)d (S/i)
SBA-15 3 63 43
-poly(Ala), 10 91 91
30 70 81

3 36 18

poly(Ala), 10 30 80
30 60 92

Reaction conditions: Substrate (chalcone, 0.24 mmol),
catalyst (100 mg), oxidant (UHP, 2.88 mmol), DBU (2.88
mmol), solvent (THF, 1 mL), r.t., 8 h.
—RITHAT LTS R EB 2 6D, XTTF REEN
3~10 REDOLEIE, BEMIZE D ee DFF T L
DB = 7.

E 52, VT F K(Pro-Asp) TIERAT L7~ SBA-15
EHNWTRUXT VT RETE RN OT )V R—)L
e adToT2l 2 A, 72 R CULER 27 % (ee 13 %)
DERMIE LT (Table 2). 7/ AFNLRY A
F L LYY RTTF REAER LT b D(Pro-Asp
-resin) X X7 U — D 2 7F R (H-Pro-Asp(OBn)-OH)
THRIGEEIT>71- & 25, Pro-Asp-resin I3,
Pro-Asp-SBA-15 & [RIERIC T /L R— LK% 5. 2 7273,
IERITR E 2R T Lz, LU 3R
HTZ LWL L, 72/ K& SBA-15 X 566
mig b O EHEEEETHZ &M D, Pro-Asp-SBA-15
D J7 73 Pro-Asp-resin [Z L AR_RFEE D T TF R~z
ERRG ThoTeloOIZEWEEEZ R LTS O L
B &b, —J57 T, H-Pro-Asp(OBn)-OH % filfi: & L
7o ¥ —ROGTIE, I, ee 1T Pro-Asp-SBA-15
Z bRlo7-. U B & VT T ROKEREE
I LIZMAEERSC, EEfbshizZ sicksbr o
TF RO T F A= a OBEINIEES ee D
EFIZoRRoloTiHR2 N EEZLND.

Table 2. X7 F R{Efifi SBA-15 Zfilfit & L7=7 v N

— Vi

Catalyst OH O

0 Q (255 mol%)
.0 Mol7%
©)J\H + )k ©/g\)j\
rt

1.0 mmol 51.4 mmol
Time  Yield ee
Catalysts (h) (%) (%)
Pro-Asp-SBA-15 72 27 13
Pro-Asp-resin 72 14 15
H-Pro-Asp(OBn)-OH 72 46 54
1) e, &, PR, 28 108 RIS A, 1G22
(2011)

2) 1, EH, N, B 111 [RIAREEEER S A, 2P58
(2013)
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RU/TiO, filltt T X% /) — )V R OEfR 2 S & LT-
RAHUUE T X B KB SOs ORSFE DR Et

D E b ELbE
(PRZR)IIR) Bpise o -

RU/TiO, filfi FC EtOH(— % / — /L) & O AcCOH(HEi%)
ZIOS & LT IR S K 2 7K 48 plih 2 /st
L7z. EtOH Z# HBEWE L L2548, H, Off, CH,<°
AcOH ZRIZE L, ERRUWERICIHEIT Lo T,
ACOH % HHFWE & 95 & Hy/CO, = 2 DEE SN
HEFT U712, Z OEEOE WOV TRANV B E
WTRRET L7z,

VT = A KSR - RIS
naitos01@kanagawa-u.ac.jp (PN#EE )

1. # 8

IR T ORISR E G ITE = 1 v F— L8 K,
INA F~ AHKWE D OKERLEIE L FEET
50, FEBUTIIRIEMIEREN 2\, EtOH % Ui
W& LT 052 27 B OB I3IE & A B
D, EFRITNIFFEFIAERTHDH. Hxlk
EtOH =° AcOH #H#EWE L LT, 2 bSO
HO 12 X A RIEHHGEIC W THmE L TE e Y
ACOH TlI Hy & CO, D A% A3 5 ik 70 OB A3
T35 DIIZ% L, EtOH TIXRIRIS N EITT 5. 20
BOGME D 72 8 % JRANV ek 2 D TRt L 7.

2. £ B

RU/TiO, (Ru = 0.5-5.0 wt%) |3 iy D& IRIEIC L D
FHEL L 7=, bl 3350 'CT2 hAk 5B T LEE A f L 7-.
1 vol%DEtOH, AcCOH, AcH(7 & F 7 /17 & R)KIE
RO S OIREKERSO mLAE A L, A7 v
L 2flA— h 7 L—7 1200 CTRIGZIT- 712 &
FERL 71X TCD-GC, AR 53 IXFID-GC TH#r 217\,
DX v 7 Z U ¥—3 g L LTH, COLER
HEENE, TEM, XPS, FT-IRBLI A2 1T - 7.

3. HRLEER

0.5 wt% Ru/TiO, fififi: k-, 200 'C, 1 vol% EtOHaq,
AcOHag, EtOH+AcOHaq TSI T D ARk
WA AR A Table 112% & 7=, EtOH & AcOH
TIERGHE & B B0, AR N K& < R
RAHZEPRENT. EtOH Z S & LT=H4A, H,
Db EREE 2 5 <, kW T AcOH > CH, > CO,
>>AcH LW ) FAl L e o7, F72, REFE(LDORET
M6 EtOH DOffKFEZ#%7=, AcH D23 fi#lZ X 5 CH,,
CO ARk E AcH D/KFNIZ XD AcOH DAL D — >
OHENER STz, £, IWHESE TiX, CO 13k
PR 7 Mz Y COo, FTRAREIZERILEIND. —
77, AcOH % HREWE & L=5Aa TiE, BlIEMI
<, Hy & CO, DAERGEELLNK 2 THDHZ Enb,

AZFZL @Hnh

e B . Hm

bHEOVA e S Ly b

BEal - PR A X

CH3COOH + 2H,0 — 4H, + 2CO, fii &< L7=.
EtOH 7> 5 DS TIiE AcOH 23EIE LT\ 5. @k
L7z ACOH NiE 37U EtOH KT Hy CO, A3
HRT B A3, EtOH + AcOH JUSHE R 6 H s &
212, EtOH 3 RMNICHFETET 256, AcOH DU X
ST, 2D OREAERITEERI L.

Table 1. 4SS T DA R AR
e TOF/x10°s?
PO H, CO, CH, AcH AcOH
EtOH 21 63 76 12 8.3
ACOH 84 37 03 00 ;

EtOH+AcOH 223 7.3 7.1 1.1 -

UL B DO BERS 2 2 I ET T 2 72010, #R8 4y
HAEIZ KD RIS OWEFEDOZETZBH L7-. 05
Wt% Ru/TiO, b~ EtOH, AcOH, } X EtOH+AcOH &
BRI OREATEA &, H0 E A 200 C, 30 43D TPR
BDOARY MV E Fig. 112757, EtOH O#4, TPR
#% IS = b %3 JE(2970-2870 em™)iEA) 1/5 12
LB, AcOH DA, 1680 cm™ D% AcOH O
Voo ICHRT D E—7 BN T50HTH
ST, =), BASKOEIRLE TIEARY M2
1% AcOH B D IGAIZHEL L T v, EtOH (T Hisk
THE—21% 2970 cmt O R U ENDENIHE
HENDBDOATH-TZ. EHITHOIIZE D TPR TiZ
T hXTEOE =73 T 5Dk L, AcOH @
Ve=o B —Z 1X1IT & A LA, EtOH (2 X % AcOH
DOUE RS DI E SR S Tz,

EtOH(a)+AcOH(a)

H,O-TPR

Abs. / a.u.

AcOH(a)
H,O-TPR

EtOH(a)

llllIIIIIIIIIIIIIIIIIIIIIIIIIII

4000 3600 3200 2800 2400 2000 1600 1200 800
-1
Wavenumber / cm

Fig. 1. 0.5 wt% Ru/TiO, filt it - FT-IR A~7 kL,

1) B, ki, EFm, N 5110 [EIfREEEER S A,
1F05 (2012)
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HAP A VHIILEZ ST LI FB L0 U 7HE
Rh,Pd filii: - T CO KRFALKIE

(ZSIIK) Brh ik - g6 B - NBm G- ER e

kS Lyinh

- g A

A A VAL E RS T A I TR IO Y 7HEr
Rh,Pd fittil |- ¢ CO /KF(LEIEZAITVY, MeOH X°
EtOH 72 E DO EMFAL A ORI A RIZ OV TR
U7, BRI RORE, MALoA BT L,
X5 Rh il CIZT7T A Y &R ERINT 2 LT
GRFA~OFENE U< 1f kUi, £l
=To CO DWFIRIEDZEA LA LR 5 721
FT-IR 43 Y61k K 0 W25 Fl 2 L] L 7=
CO KFE + AVYR—=FATILIF + AVYR—F A
U7 «Rh-Pd
naitosO1@kanagawa-u.ac.jp (P& =)

1. # 8

T, ALABR OB NSRS SIND F, A 4~
ARBET T ATy 7 DN DA A A BE 3 B 5
SNOOH Y, BoONTERATAEFEE Lizba
BIIARAFE L 72 WS FRIRBRO b 3 ih O BE S W4
SND. BHFETIE, AV HR—F 2T LI F(MAYE
LA YV R—=F 2% U 7 (MC)HHE£E Rh,Pd il 2 F U
T CO OARFBLIEEFTVY, SBIRMECIEME IS5
A VLD R T EEN LT 5 2 & T, BB LT
JFELE 70 B G FAL A ORI ARk A B L7z,

2. X E&

MA X P123 Y 7 F T L— kK& L, MC i
KIT-6 Z/n— K77 L— k& LTHAIKA VHEdE
AP LlcBib®x= &k L, ZiLZ 1L incipient
wetness EB X OERIEBICIVEBEZHELZ. &
JEFRRFRIT Pd:1wt%, Rh:dwt% & L 7=, Eelsadel & L
T A Y LM il (Rh,Pd/ALO;, Rh,Pd/CeO,) % 7
U7, ROSICIEPASIE R RROCEE Z W, 24
VUSRI EESR T T THIE L. fil
BT SR 200 Torr @ H, A FC, 573 K £7=
1% 773 K C 3 BEfE T L7z, GIREE 473 K, H,/CO
tb=2 TRIGZEATV, i OMERE A i L7e. Rk
MO HIZIE TCOFID HAZa~ 797 4 —%

AWz, fiklloX v 27 Z ¥ — gL LTXRD,

TEM, FT-IR, CO {b 275, MBI EHIE 21T > 7.

3. BREER
Table. 1 (Z&filftt T 473K (28B1F % CO KFEAL
Bt 380 4314 D A iR D F % 7~ 7. Pd fidif
WZEDAH ) — L OBIRIE RIS DOV TiET L 72 fk
B PA/MA filt T 1%, MeOH 3#R M43 90% L1 E & @y
ExERLI=oicxt LT, SR EZ F-7e0n

b & Sfz IR LB rLe bEUS
.

L

Pd/ALO; filtfif CIIERME 60% CTH 7=, F7z, B
T R CII BRI AL O AT 5, R R H
J—VERRPE A R LT

—7J7, Rh il X % EtOH <° AcH 72 £ ™ C2 &%
FALA W (C20xy.) DR A BT DV TRRET L 728G
R, Pd fiiEEDIGE L1382 0 ' U T kLD R
Jb R il LV b C20xy GBI A R L2, £z,
TNIF Y T WF RO/ T HBRIEY A Y HHAL
At G U= il 05 A3y C20xy. BRI 7R L7z,
C2Oxy. &R DM EA HIE LT, 70 U EROWR
IZh R 2 Wt L7 Ab R, MC 2Rl 2 BRICEER C
HDHTVAOBRELEFRRHS, Tvh U 4&E TEd
% Z & T(RhMC(M) & EoR). @V EME A HEFF L7 F
%, C20xyJBRVED A B30 Z &R LN E R o T.

Jﬁﬁ@fi Lfl%ﬁﬂiﬁij: 20631760
I CO EAL, AL |0-5 2 e

@w%co@% FT-IR C#l RIMCEO (Li)’EU \
ML BETORARY J

~VZ FigliZRd. €D 2103 __f
FER, HRIRIC X A CO :
FRICBAZE 78 VDB
o, B U Tl T o R
1693cm™ (= Rh-C-O-Ce™
DO AEFENBH ST,
72, TNV ERER
D)1 I Ol . N S G =
1760~1780m™ -} T 12 Rh/CeO,
Rh-C-O-M*(M=Li,Na,K) |= 4\/
[l S 40 5 W 75 Fel S L) RIWMAIO,
ST, T ORFEZWE 3000 2500 2000 1500
D C20xy. L ~DE 5 Wavenumber / cm™

Rh/MCeO2

Absorbance

™

——

D AIREME & fET L7z, Fig. 1IFT-IR (2L
AfbigE W& CO
Table. 1 #filli T CO KFELE(473 K, 380 min)
particle Selectivity / %
Calyst  ize/nm CH, CZHC. MeOH C20xy.
Pd/MA 4.89 45 1.7 93.8
Pd/AlLO, 7.23 353 4.2 60.5
Pd/MC 2.00 21.0 731 5.9
Pd/Ce0, - 124 345 53.1
Rh/MA 1.39 545 37.8 3.2 4.5
_RWALO; 178 520 432 12 36
Rh/MC 1.57 42.1 337 3.3 20.9

Rh/Ce0, 273 400 387 16 197
RWMC(L)) 217 227 261 26 487
Rh/MC(Na)  1.86 374 322 08  29.6
Rh/MC(K) 157 337 395 22 246
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HEF Ru it b T OFRRRKEHR ) D O IKSE ARSI R

A FHARSCE NG D 73h B
KT L W} H N »E b LLd e LLOA XL HEOAH RNEH L onh
(RRZS)II) KRR - - BPYE 0 - ga A (BHA - I Ml - NBE R
F % DIES Ru T I 2 BERR AT B 0K 4 3 BELER

RIS F81T 5D, Ru HHERR, R OEEKDEVNZ LD
HRMEEZ BT L7, TR oERIZESW TS Ru i
FREZ o Lol U7 il <X, CHy O
P S 2, Hy OFRPEDS B U7z, g o Ru 4
BOESBACICTHE, TEICHE L7 RO H A
WE G ERET D 2 EDURIB S T,
VT = Sl - FERE - FARHER < WRAHCE SO -
5 B IINh R
naitos01@kanagawa-u.ac.jp (PR =)
1. #% &8

I, ALABREBIORB =R L F—Ji L L TKEN
SN TEBY, BAERRR AL A~ ZA GO
EIC LA AKRFBRGEDNER ST 5. RIFRE T,
fiz OFFF Ru il 2 HWNT, NA A~ 2GR TH
% BERR (ACOH) AKIFIE > & DK RSS2 1TV, TE
PEOBINEIT T2 Ru KiF-F8 &l % DFEKROL R
WCOWTHR Lz, £72, 5725 KF@RMER L
D7D, Ru TIiO, filliE~D Au, Ag 72 EDE &8
ISR A fit L7z,

2. £ B
TiO,, AlLOs, ZrO, ¥ Ru il 1351275, Ru /NaY
zeolite LI A A L ARHUEIZ L VS L 7=, Ru 0
FFE% 05 & 5 wi% k3252 & ChirRe&bsd
7. AR Ru ITIO, il 3B K SR 1EIC LV
PR, B4R Ru OMEFE/LIIT 101 & LT
W OfimE  SOSRTALEE & L C/KFEEIT(623K, 5
h) 1T > 72, BOSEEIZIZIE 1 vol% AcOH /KR (80
mL)Z AW, AT L AflF— k7 L—T ', 473
K CRIGZEAIT -7z, KRS IE TCD-GC, ARk Sy
X FID-GC TH#rL, il X772V E— 3
v & LT XRD HIE, TEM #l%2, {505 &illlE,

XPS I, FT-IR & 247 - 7.

i 2 OFAFF Ru il 2 FI V72 1 vol% AcOH /KIE Ik
3B D Hy A (200 'C, 10 hyo#s 5% Table 112
RY WO T H KFHIZ Hy, CH,, CO, 23
B L, AR AR IR S Vo 7o, fHERR
SWt% D il i T, KU 10 BE Tl CO, CH, A% &
AR L7, 2R AcOH o E % 45 f I
(CH3COOH — CH, + CO,)=X°, AcOH D/KFE(LIZ X 5
T NTIT B ROERKEZ DGR, KOKEN A
> 7 MG DOH#ETT(CH;COOH + H, — CHCHO —
CH;+CO — CH, + CO)E 2 bid. —J7, HEFR
0.5Wt% D il i Tl AcOH DEALFRIFAL T T 5 2%, W
THOHMETEH CHy DA Z B AL, Hy DRI
NRkELMEL, AcOH D KIC L % E K
(CH3;COOH + 2H,0 — 4H, + 2CO,) 2N IR AIICH#EIT L
7o, FEHEOEOIC X HMRETIE, WE NG D®E
RVYEDFRIE L 725 CO, ICH, LbDIED T3S0
A EWE TEVVEUE 2R L 7= il o F#51](Zeolite >
Zr0, > TiO, > AlLO3) & %G L, Ru B 1D /N S U il
BEIZ B TEIRAYIZ ACOH e RS T9 5 2 &
DHEE STz, DB TREOMZE D= ® Ru
ITIiO, filkifE > XPS [ E AT > 7=,  DOFER, KFEEIT
L 72 5 Wt% Ru/TiO, TiZ Ru 3ds, & D &' — 7 [T KEB
53 D3 RULZ I S L7273, 0.5Wt% D il Tl Ru o &°
— 7 EMNMETF L, RO E— 7 RN K LT,
ZOFEREY RuSBEOEZHAGICE S IEICHEL
7= RUTFE D HI R 75 ACOH D UCE RS Z 1R L7- & HE
H =7,

F 7=, 0.5 wt% Ru/TiO, | Re, Mo, Fe, Au, Ag % i1
L 7=l 2 FIVN T 1 vol% AcOH KRG 75 D Hy 4
RO % FLiciaEt L7-. Re, Mo, Fe Z¥RN L 7~ filifi:
TIXEE G, RS & HITRE TEERET L
7o, =T Au ZUSHN L7 cidiE e s m R Lz
23, CH, D REIE B R LKSFZZRIUENME T L7z, Ag
UL 72 Cix CHy AR 2 &4, CO,
ICH, fe3 A B L 7=,

Table 1  Support effect of aqueous acetic acid reforming reaction over Ru catalysts for 10 hrs at 200 C
Supports Loadingamt.  Dispersion Amount of products / mmol - g-cat. ™ COJCH,  Conv. (%)
(Wt%) (%) H, CO, CH,
Tio, 5 245 13.9 32.2 29.1 1.11 78.3
0.5 87.8 7.67 3.60 1.01 3.57 10.5
ALO, 5 25.3 14.5 32.1 27.7 1.16 83.3
0.5 72.9 6.09 2.54 0.45 5.64 7.4
710, 5 28.4 16.4 33.3 27.9 1.19 83.2
0.5 120.2 6.33 2.23 0.45 5.19 16.9
. 5 84.8 17.8 20.5 12.2 1.68 45.0
Nay Zeolite 0.5 199.2 3.62 1.69 0.10 17.4 4.2
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thx R BGRm T 1 & MgH, (2 K2 KSR EAM O R T &

2 DK FRI K HH | -
AR Ak WL BIA - R RET - EE - HE o bl
P A

MgH, & kxR %R OB A 2T L,
ZDKRFBRIEFFEERF LT, WTh oL ERE
T EEIM LT EHZ BV T H MgH, BUARZ T
IR TAREBENE SN2, ¥R, R TEF LU0
BN REZ R LT-. £7-, 573K, 1h{#EEo
SGMETARERMEIT, B0 UFREE R LT &
A, LR EEEDE O E S T EER LS A
(Z O AMED S S .
KEHTEMEL - KFE(b~ 7 F T b - B RED T
naitos01@kanagawa-u.ac.jp (PNEEJE =)
1. # 8

MgH; XV K EITE A 2R L, Ao k$E
WA T 5%, AKBHHRERN B2 & R
TRKFBIFEICH AT D ETORBEE > TV D,
FexlE, MgH, £V BORY 7eF L (PA)VEEAL
U720, MgH, Bl IC b~ TR Tk 35 2 Wk
My sZ 2R L. £, KEKEEZIT Mg,
HKFELZITIE MgH, AR LT-Z &5, PA 1T
MgH, b TORFERFHIZxE L CliEr I #ERE 7 5
HLOEHER L= Y. ARFZETIE, PA RO R
FE MgH, 2 AL L, Z OKFBW %
L7,

2. B

HBERIRIEKER T THDHPA RV RT 7 o=
L(PPP), WU L7 ==L T E&F L (PDPA)R, ~
FuftEEteR ) o —(PPy), R 7=
(PANI), RV F 47 = (PT)E& MgH, %, Mg:C=5:1
DEVET, WRR—/VIVIEEZHAWTESLL
7. A5 OB O KR FEW AL FEEE, He KiiiH C
OFBBEETPDYHIEIC L W BF L. ¥4 7 Ll
ElX 3 MPa D/KFEFRFK T, 523 K T 12 KFfH DK
k& TPD HE DM IR LIZ K VIT- 7.

3. MREEE
MgH,- 355 % @ o FAE B A B DK T R %

EIEN S 823 K £ T TPD I 2 L 0 #Ff L 7= (Fig.
1). KRFHHE—27IRERORRD FEEETO
TPDMIZE > & 3K 6D 7o AR FHUH DIEMEAL = %V F—1F,
WL s PA < PDPA < PT < PPP < PPy < PANI <
MgH, IO FFN & 720, WFh o 2841 L
7258 b, MgH, MU F K B ik H Mg S .
Mo T, ZARDRIBERE TS MgH, 725 DK
FHHNC BN T, A ICHRE S 2 2 L 3o Tz,
AKRFH & — 7 R & R E D F DR Ry v

TEEOMICFHEAR R SN2 L0 n, & T
DETZIFVEN MgH, (2381 2 K FE R H OfE 12 %
425460 HEHI Sz, 823 K o TPD HIE#IZK
FLEFHED TPD WEZIT-72& 25, PABEEIL
B O KFE O EIIWIEID 60 % & e~ 7. ZDkFE
BUHEOIRTIE, SRS T T DB 5
FIREE 2, 573K, 1FEMERFEEMAETOY A 7 VE
Bra4T->7-. MgH, & PA, PDPA, PPP #E&MEID
TPD HIEHE % Fig. 2 (2”9, 1 VA 7 /LHDKE
B EITOT IS 6 WtWll EO@EWEZEZZR L, 10 4
A7 NVEIZEBNTS 1A 7 /VH DK 92~93 % DK
EEHRH L= LaL, 1A 27LBE 108171
HD TPD A7 MOE—7 EX & T 5 &,
MgH,-PA Tl 60 %fEE DK T2 Z 5 DIlexf L,
MgH,-PDPA % 30 %, MgH,-PPP Tl 15 %fE T
&0 PDPA <° PPP % FV 7= 5 A3 /K FE i s B DR T
WAIRNT NS oT=. ZhiE, PPP <° PDPA @
FHEHPIZEEND C-HFEAR Y ~—#H KR O LT
HI7R 22T EMEDS PA D HDITHRTE WD LIl kT
LEBEZLND.

1) HH, B, 7, A, N B 110 [EIfREEER
2 A, 1F16 (2012)

o 0.307—— -

'g  |FEEES5Kmin PT PPy

2 0.251 PDPA /% PPFl;AN|

. PA

“c 0.20 ,/ ~ MgH, D7

€ ] A \

. \ !

5 0.151 v “

£

- LA \

o 0.10- ’ \

E / \ \

& 0.051 \ 7 \ \

9 3 Yoo

- e ~
£,0.00- e : : S
T 540 560 580 600 620 640 660
Temp. /K

Fig. 1 MgH,-3:4% % & 40 F G4 B TPD U E RS H.
- 2

802 Joseees H A H L1 F 650
g {— #1910

- 020 emp.

e ] 6.3 Wi%

£ 015 ;

Z 0101 i

o)

g

@ 0.0541

(%]

©

< ]

L 0.00 ~eereprret S prarrepoepeepoare e Pt eepeepeaeeyet P 25()
£ 0 20 40 60 80 O 20 40 60 80 O 20 40 60 80

Time/min

Fig. 2 MgH- &R RILKFEE A ELO 573 K {/FF TPD
iljres v
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TV MEEERON Y U LAFZ R — MKTN)fE I X
% NOx J7JEE JE St D FR A

Py b eaN

5 LA 2 < ES w9

L pobhx L LE b

GZSIIIK2E) Tl B - fRE- TR Wi EofE - SR Bl BE A %

Flie DT A1) AR AHEEE Z WS L 7= KTN $#28§£F Pt
il EZ I D NOx i e B 2 e L=, 7 v )
)8 Tl K 1387z NOx IFkaE %~ L7z, £ 72 Pt
TR TR/ SWVIE E NOy BEGER JCHED M L L7z,
Pt DRV IZ Cu % W35G, NOy ATRRRE IZHE KX L
72, BUERSIRIZFEA R o7 LivL
Pt ORI IV Ny 2 5 & e O U s A
i,

NOx AP STl « 1 U 7 5T % F— hFJ ~UL K
Pt+ Cu- 7/vh Y &J@EfEistE
naitos01@kanagawa-u.ac.jp  (PIEEE =)

1. #% &8
BV T LFHF— T~ MKTN)E S 2 s
D)L M & AR RTHEZR K0 + nTiOy(n= 2, 4, 6,
8) &\ D AR A FFD. Fox 1TBEIC KTN Z R H W
T Pt & KNO; ZfAFF &7 NSR filt % BA¥E L,
350°C 1281 5 NOy fipjeiizE e 2R e UV — 2 U v F 4
A 7T A MZE D EW NOy ITEGE T2 /R 2
EERPFBMMC LY, 2 CARFZE T KTN H4& 1
TOT VA Y &EEREE OFEEE<C Pt R I3
HARTEVEZ ST L7, RIS PRI O BRI 2 A $8
L, KTN f85f Cu-K i, Cu-Pt-K il 2 FH %L L, NOx

IPGE LB OO Ll 21T - 7.

2. £ B

KTN % KOHag 10mol/L = TiO,(P-25) & AFLER IR T
1h %, 272l — 7 L—T 1B L,
130 °C T4 HR#E L7-. FR L7~ KTN 12 Pt XY
Cu, 7/ ) &N % 512 FF9 25 2 £ TNSR
fil A FHEL L 72, NSR PEREILE E IR iR v
A RS & % F VN C 350 °C Tl (100 mg) & H, i T
%, O, & NO/He IRE T A, HifHe IRE T A ZWid 2
& Ol O TR T RE A T il o X v T 2
ZJ¥—3 3 0% TG-DTA, XRD, BET FE&EHIE,
KON XPS | EZEIT - 7.

3. BREEE

Fig. 1 (Cfixe 07 V7 U S @SR 2 RN L 7=
1.5 Wt%Pt/KTN filii |- Cod 350 °C (2351 5 NOx
Uk R OFE R A2 m 3. IEEFFIIL K> Na>Rb >
Cs>> Li & 720 1.5 wt%Pt-20 Wt%KNO3/KTN fififi:
(L5Pt-20K/KTN & & F) 23 b AV NOx fTik &
(NOx capacity)z 7~ L7=. = L C NOx D547k
i (Completely absorbed time) % [FIEE D #ik 5t & 72
Sl ETITEAZTIRE AV KL TH NOy IiF

EITD 95 2 L2 < @O AR AN Z R L
2. ZORERMNSA AL RN K ERBREDT
WA ERA T DI EFIEH L Z LR
IO TABVERA AL KIN O mEE
ARBEIL, TN EREREHEEKT D Z &
DATRIE S HUT-. Li A A 2 WIS NOy Bk &3
2D LINOg Z#HFi &1 5 & Li-Titanate &\ 9 %2
EVEOBVMEE DI S 1L NOx & OSSR
TIa7-btEz2bN5. £72 NOx DIFE=EL N
FOBICIEVEIZ T 5 Pt R R A T L
7oA R % Table 1124 3575112 05> 1.5 > 3.0
& 720 FFEFR DY 0.5 wt% D Pt-20K/KTN I A3 i &
BENTIEMEEZR L, Pt OFEFEERIMEWVIE S NOy
P O Ny & LT SN BN SWEER &
7eoTm. Pt R L LT 5wi%Cu ZfHEF X705
A, NOy BFMi I L <HIRT A28, Hylo kA%t
FOSEIE & A BT L2 o 72, UL, 0.5wWt%d
PtZIINT 5 Z & CRITBREOUGEN R OND LD
278 o7-.

a
N
(&)

[ERN
(o]
T
N
o

[EEN
o1

[y
o

NO, BT & (mmol/g-catalyst)
o o
SN oo
()]
5t & BTk B (min)

o
I

Li Na K Rb Cs

Fig. 1 Pt/ KTN ~DFf 2 O 7 /L 71 U & @ RSEEHE O 7N
IES

Table 1 Pt-20K/KTN filtfi:\Z 351 % PRI AR TENE.

Catalysts particle size  NO,H7EiE NOXK Noji&
(nm) (mmol/g) (mol%)  (mmol/g)
0.5Pt-20K/KTN 242 1.44 35 0.78
1.5Pt-20K/KTN 3.76 1.33 33 0.67
3.0Pt-20K/KTN 6.56 1.03 27 0.56

1) W. Shen, A. Nitta, Z. Chen, T. Eda, A. Yoshida, S.
Naito, J. Catal., 280, 161 (2011)
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HILRE AR A Y H—T 2 B E T
B R O & A1

5O

(W) HH R -

AIFVVNEEEX L— ML TF 2 LR F 5L
B U DITEFET D Z Sk v, B BB
B E L ERSE I 2 B L7, HUK Lo LR v
FAE RO L\ A IZIT T L — ML T-A3EHE L C
WRWNTI VAR VIRV Lz, g bk FEE
(LAl 357 Vo VERkics T, ik EoFx L
— NEINL T & B VAR X VHEOIFEIZIGE U T, BBk
fl AR E DY B T > TNz

[ EALSE AR - Febahi - EER bk
hikichi@kanagawa-u.ac.jp (5|52 ER)

1. # &8

A B IKIBALEER IR T SN D FEAN LA RS T
12, TI/BEEOS LA IX Y Y NESHILARF
SIS R KRR A & 7o TRRBEEME S A2 TR L
TUW5. Fx i3 bio-inspired filtlfEDIEF A B L C,
e~ DB B ISR ORMBEME S E A B CE 5 2
DA IS VNVENOHER SN T =4 XL —
REAAZF L* (= [BImYM),MeX]) & BR%E L C & 7.
X7 = v EMEfoTnbaRTERL EIC
kR 72 EREH X OEANRFEETH Y, ZORMEETE
NLTFA—nIEr ) o —& Uz EE bk (A ik
ORI LTS D 2 2 TANIZE Tl

IBITDH X LLTTE® Mo ANTRE
HhHZeaWMEz D, AIXV VLKL LRFY
FEDIAFT D ARIEVED B BLAL IS DR, KFERE
BTG S < it e o B2 L, HRx
VIHEMHIRIC L A B ET H 2 ST L o THiAr el
TR [ A LS (R A D BR%E 2 Wit L7z,

2. E B

U B E (Si(OEL),; TEOS) & HILR T HEH T
Z > H v 7V > 7 Al (Na,0,CCyH,SiO(0OH),; CES)
AR A RET 5 2 & T, DRI EEE
AL SETm A Y R—F 22 ) AR (= SBASOH(x);
X 1% CES MDA Z L, x = 1.0, 2.0 mol%) & i L 7-.
FHELL 7= SBACCH()IZ nBuLi 1B S ¥ TH /LR F
VIREVFU LA LB LY 2RSS
T, B EEERAR (= SBACOCH(x) ICFEE L 7.
ZHBICHEREER(NE SO S ¥ 5 2 & T, EEbskss
Al (= Fe/SBACCON(x)) 2 157-. FRML L /- filiic
DT, EILKFEBILAIE T D7 raFE
DEALIENEZ e L7z,

3. HRLEER
FHEL L 72 SBACCOR ()& T v h U iR L, & D4R

hSh

(R F

WD HNMR (Z X D00 OFEER, HIKO D LRF
FHE I, EJE%%@? Y RIEEH A Y AR—TF A
7 IDYE L R, AT 5 HESLRTEER (A (= CES)
DOHAGFAB LTI L CWD Z & R LTz,

RO BVR VBB & & L OFE&OMBE%
FiEt L7z (Table 1) . SBACCCHL(1.0) TlLIZITETHOH
AR F VR L AL Tl L,
SBASCOMHL(2.0)TiE L 28RS L TV AR W LR F
ENFER LTz, it%BWW”MamfﬁLk
OB AEDNIFTIEELNM-oTZOITR L,
Fe/SBASO°H(2.0) Tl L D E %L@é%ﬁ%ﬂ
SNTRY, BEINVKRIFVELERBEMNYA &
o TWAZENHLMNE /2o T-.

AL U 7 B AL BREE ARSI DV T, ER LK R
LA & T B2 7 Tt ORLTEMEREBR 2
Jiti L7= (Table 1). L Z [ & L Cu 7wy SBATOOH |28k
BEA LT, WVRFVEOHREPEFERFFLTND
fih it (Fe/SBA®CM(1.0); Entry 1)1k, L Z[EE L
7RIS B2 L 72 FelSBAO°HYN(1.0) (Entry 2)
DIE I BETEETH 7. 2O TIZ L Fe=1:1
ThndIE XD, LIRS SRR EEE kK
FOEMHAIZHFG LTV D b0 EHmLTE. SHIC
L 25855 L TR W LR F VEEDNEFE L TV 5
{RICEk A B A L 7= Fe/SBASCOHL2.0)m1F 5 RN L V0 &
EETH-=(Entry3). ZOZ L XD, LEBALR
X URENET D 2 LT, BRRAERSNER S
TWHI EREBEZILND.

Table 1. [EE(LEREEAMEEOTEME
O OH 0]
O H,0, (2.5 mmol) © i i
> + +
Cat. (100 mg) / MeCN (5 mL)
2.5 mmol rt,Ar,2h A K
Amount / mmol g'1
Entry Cat. E/(A+K) TON
COOH L Fe
1 Fe/SBACCCH (1,0) 0.12 —_ 0.17 0.22 6.6
2 Fe/SBACCOHL(10) 0.01 0.11 0.11 0.19 100
3 Fe/SBACOOHL(20) 0.16 0.09 0.17 0.15 146

TON = (epoxy+alchol+2ketone) / Fe

1) S. Hikichi, M. Kaneko, Y. Miyoshi, N. Mizuno, K.
Fujita and M. Akita, Top. Catal., 52, 845 (2009); 5| 5
RIS, mfys I, fddE, 52, 243 (2010)

2) K. Fujita, M. Akita, S. Hikichi, Inorg. Chim. Acta, 362,
4472 (2009)

3) J. Nakazawa, B. J. Smith, T. D. P. Stack, J. Am. Chem.
Soc., 134, 2750 (2012); J. Nakazawa, T. Hori, T. D. P.
Stack, S. Hikichi, Chem. Asian J., 8, 1191 (2013)
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BECE 2

Y474 FEE Ru it ETOREERAKIEIRD D D

ARSRAERRBIGIC

(BpZs)IIK) BFEE HEE . KR M- - B

RuEAZ A MiliE-co AcOH(E’E@E)O) H,O(ZK)IZ &

DK B AR Té Ru ki£8 & S8 SO
RIRMEOMHBEZ R L. iR Hy B8t TELTZ 0

DK ZE W Ru ki E Tl ;t, AcOH DA3iEIZ L W CH,
DEIE S, KRR T Tl b o R TS
FOSHIELT L, Hy, CO, DR MDA B L7z,

NT =L BETA b G- =X —) - Filg
naitos01@kanagawa-u.ac.jp (PNEE =)

1. #% 5

IRIE T O SE RS IEE = %L ¥ —{b 2 X,
RS F~ A EB;E%E%%@%%%E i L= HET
DN, FEBUIIRIEMITHRENS Z . Fx X
AcOH % 3 W& & L7 H wt DARIRIR AR
SOV THELTE 71.> RU/TIO, fift #if F T @
ACOH-H,O FJ& T, Ru B+ £ D A (2 fE v
RU™/RU® 234K L, Ru™ 2S8R 1 72 BB BUS IS & 5

T 50, RUCTIIOMRRUGIC X 0 CHy NS BT L
72 KA & BFIREAWEUSICEFE L TWS =

EBH LN oI, AL TIE, B TFA R
BUZ X VR & B IREOGIEN FTRE/2 A4 T 4
MEEZE R U, BRI K DR & EIRRE
DEACZ B L, WRAEKS & OB Z R L.

2. £ B

Ru/L#+F A fiffi(NaY, HY, HZSM-5, HUSY)iZ A
A U A HAIE e OVERIEIZ X VRS L 72, Ru HHFF
0.5-5 wt% & L7-. filtfiti% 350 'C T 2 h K3 T ALER
ZJifi L7=. 1 vol% AcOH /KA 80 mL % SRR &
LT, A7 L ASA— K7 L—7H1, 200 'C T
Wi B AT o 7. RAR S 1 TCD-GC, & AH Al 43 1
FID-GC THtr&iTVy, filltn ¥ v 7 7 2 ) E—
a v & LT H,, COfbF M &illE, XRD, TEM, XPS,
FT-IR Bl 217 > 7-.

3. HEREER

5, 0.5 W% Ru/P 47 A bt ETo 200 C, 1
vol% AcOHaq T DA FURIZ 31T 2 AR AIH EE o OF
350 C /KFEREILHED CO WMAR(RIR)NS D -
7= Ru hi+#% Table 1 ITF & 7. miLELE LT
350 ‘C LA M L7= 5 wit% Ru/NaY(a) Ti& Hy CO,
NEAERMTH D, CHy bEREICAER LT, — 77,
HRIEITOMEE(D) TlE Ru ORICIZH KT D Kb ihE
AR S, ZDH%D Hy, CO, DERM: iﬁﬁﬁi(a)
IV ek L. 2T Ru OB ICIRED RS 5
BLTWDHZLARELZ. £72, 0.5 WD filifil <

B % RuBLF£E & EREDOTEEE

bEUS RNk H Lponh

BEsh - g B X

HnFhbm OB ERISEREZ R L, 5 wi%
Ru/NaY (b)<> 0.5 wt% Ru filtf-> X 5 (TR 723/ X
UMRBE I, BB BOSTEIRMES S M 2R3 2 &
MWLM E o T,

Table 1. A il ORI 772 &ﬁﬁéﬁk%@éﬁk%ﬂﬁf

A e WHEE [ mmol gt h?
AR /nm H, CO, CH,
SRu/NaY (a) 38 472 3.45 1.28
5Ru/NaY (b) 1.6 2.19 1.39 0.28
0.5Ru/NaY 1.6 0.59 0.11 0.02
0.5Ru/HY 1.1 0.28 0.13 0.02
0.5Ru/HZSM-5 1.8 0.89 0.43 0.03
0.5Ru/HUSY 2.5 0.36 0.12 0.01

a:350 'CIEIT, by KRBT, SUSTHEW LI T4 Ko,

FT-IR 2V, FiRE TOESCLIARZIZE T 5
Ru/NaY filtfi E D% CO A7 kL (Fig. 1)% HIE
L, Ru O IRAEZ FEM L 7=. 5 Wt T, EIniRE
200 'C T, 2062 cm™ iZ RU"-COginear), 2011, 2081 cm™ =
RUH('CO)Z(germinal)7Z)§EE?EIJéﬂ, 350 oC Tid 2029 cm'l
1Z RUP-COjinean ML S 4172 350 "C CTiye L 7= fili
TIEXPS 2L D, jtﬁrs PR TH D Z & ATHERR
7. 0.5 wt% T, #IciR/E 150 'C T 2081, 2152,
2041, 2011 cm™ c::@:ﬁw RU**(-CO)geminaly, 200 C~
300 'C T1% 2062 cm™ ¢ RU*-COyinear), 350 'C Tl 2029
em™ 12 RUP-COginean | ZITIE S5 B — 27 NELHI S
To. 2O OFERN S, BRI 200 'C TlX RUTA

BArACiR e S 7z Ru™?, 350 'C Tl Ru™ ™ 237k
%if*&;é Z DRI 72, 5 wi% Ru/NaY TldiEio
IREEIC L0 EIRE &R RO E L L, (RIRECT

;m% 75vJ\ L, mOSE OSBRI A R LT,
0.5 wt%ofil ¢ :tm(E' BRITIZBWN T H /NS VR

R TE A DICE WS E GBI EZ R LTz,
R  (5wi% Ru) IO o 2028 (05WH%Ru)
0.2 2029 2062 L 2041
2081 2081 |- 2011
Ru5+2062__,/..L::;:::i RUH 215?/4_‘
N \,_350 C
, /T
3 Q&350 | — ’/fi\\\\rm c
o \_\300 C _/J _\/ \\Wzso C
%) i
g s0c] |— \ A 200°C
f\\" ™ 150 °C
; 200°c| [/ !
S ‘¥15o C _/J \*H\\}L‘."Z)Cloo C
_/\15000 Cc g 50°C
PR R P PR AR PR R |
2200 2000 1800 2200 2000 1800

Wavenumber / cm1 Wavenumber / cm®
Fig. 1. Ru/NaY fitift bWz CO A2 kL,

1) PP, KB, EHH, NEE B 112 RIS GR S A
1E03 (2013).
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BRI A V%H?L%%O*ﬁ U 77 HEF Rh il T CO K3EAK

BSIZH

AN AV fLZ2FF>® U 75 Rh il ETo
COKFEALBUNMTI T D C2 GBI AW DB A
P T 27 v U @gA A OBEMENFANZDNT
Bt Lz, C2 GMRFLEMORIMEIZT V0 ) &%
AFrOFEIMMCEvimEL, Li 2N+ 52 & Tk
O ERME 2R L7z, LN X 5 C20xy 3R
ORI, Li 720 T2 HALNIZEERLE L7z Si B35
LTWDZERREBINT. £, KINEMEZEY
7 AR ORI E R ET DRER DG B AL,
COKF L« AVR—F A YT »Rh-C2Elir#Eib
s T g
naitosO1@kanagawa-u.ac.jp  (PIfEE =)

1. # 8

AWMEFIEAE D OBAEA ORI & LT, "M A~
RZEPED DGO DA A Z TRk, (il
nDOHGE T v AZEH Uiz, RAFFETIEA AT A
NHD C2 GRFEMORINKMEGKREZHIEL, 7
A @ e MALPICAE AR L 7o i FLIE DR 72 5 2
FEFED A VR —F 2 Y 7 (MC)fiEf Rh filtf 2 FH
T CO ARFEISEATY, A VHIALT VY &8
DEFNZ DN THRFT L 7=,

2. £ B

C I TH D KIT-6 & 5\ iT SBA-15 1T
Ce(NO3); + 6H,0 Wik % T, Bepktk, x0T v h
U (MOH, M=Li, Na, K)/KIA#RIZ L v Si0, #krET 2
EFIREIZ MC OREFLNIZ 7 L1 U A J (M) Z (& S
B 72 (KIT-6 &850 L 7= fitlit i MC-1(M),SBA-15 %
R L L - i1 MC-2(M) & E0). Rh &)@ 13 Er
B M% L b KO ICERIBICI VIR
BSOS TE PHSHAE BR R N TIT W, B X SOSETIC 200
Torr @ H, FZFAS T C, 573 K F 721 773 K T 3 B§fi
BT L7, BOGIRFE 473 K, H,/CO =2, 4JE 150
Torr TRUGZEATV, fEDOMERE & el L 7=, Ak
DHIHITIL TCD, FID # AV~ 757 4 —%H
Wiz, flkliitox vy 7 7 # Y E— 3L LT XRD,

TEM, FT-IR, CO {b7 g, MBi & HIE 21T~ 7.

3. HRLEER
Table. 1 |2 &bt ECTo 473K 1281 5 CO 7kFE1L
Bt 380 min g% D&M D AERCE & C2 BlEH#Eb
B WEPE R OFRICER T ~D =R TD CO WA &>
LD 72 Rh ki1 %~3. £, RWMC-1(M)
WCBWTIRISR ARG L& 2 A, NS TRl
U & @& ORI XY C20xy. DIBINMEIZ K& 723E W

LANE

(FE)IR) JJ%EH ‘ﬁltﬁ e

LHol L LE

FIR - EHH

HEOVAH A AY) Ly b

BEal - PR A X

2E U LisNa>K DJIEIZ C20xy. O)l%ETR PEDS A b L7z,
WTHIDOGEITBWTS, NaOH (2L v U T v
T L— MERRE L%, BRI & U Na ZFrE L7z
Rh/MC-1 X v % C20xy.DERIEA B H) L 7=,
W5 C20OxyAEpkiErE, #IRMOM D7, LiE
fOWEN LB G A RET L2 & 2 A, v U IkRE
WA W% LIOH Z 05 M (2L Cli# L 7=
Rh/MC-1(0.5Li) Tl C20xy. 4 jid M % 77478,
B T3S Uiz, A A > HiFL & FR -
720N Ce0, Z 1K & L 72 Rh/CeO, 12 LiIOH 7K iAW % H
T Li 2B LT, C20xy. DRI XA E L7273,
MC ZHWWZBFIE EF L0t om iR o7
Ioi-. T L, RMUMC-L(LI) T Li ofts, B
fb%j’biﬁf]‘ot/} H KD Si 3 Rh OFEFIREE

WCHBEEZ TWAHZ ENREZ BN, F£72, XPS
B ERE R DR 2T LTV D Si OfEA =%

IV —(Si2p)IE#y 102.0 eV TH Y, L7 D Si0, &
D BAKL, LifSi B 1 I EWZ &b MC BT
Li-O-Si & X 5 e fpBABE LR L Cnd 2 &n
R E T,

—7J7, SBA-15 % #55 & 7= MC % I\ »C Rh/MC-2
ZHE L, RWMC 28T M fLiEE OB A RET L
72 & Z %, Rh/MC-2, Rh/MC-2(Na) TiZ, C20xy.: &R
PEXEBLLEHE LA THREIRE LS
o= n KIT-6 =8 & L 7% Rh/MC-1,
Rh/MC-1(Na) & U & m W BUSTEME 2 R iR & 72>
7-. L72L, RAIMC-2(Li) TlT k& 22 biZ A 657,
Rh/MC-2(0.5Li) Tli& C20xy.ERIEMED A = L= —J5
T, C2OXy. EHEITIAD Lz, Z DX 5 7 G268
DAL D, MC OREFLIEE J O Li (&R S 53 ROt
TEVE, BRIRPEICH RS 5 2 5 aTREMED RIE STz,

Table. 1 &l T CO KFELHIEH (473 K, 380 min.)

Metal Amount of C20xy.

Catalyst particle products(umol) Selec.(%)

size(hm) H.C. MeOH  C20xy. C20xy.
Rh/MC-1 1.57 70.0 3.0 18.7 20.9
Rh/MC-1(K) 1.57 376 1.1 12.7 24.6
Rh/MC-1(Na) 1.84 426 05 18.1 29.6
Rh/MC-1(Li) 2.08 121 1.03 14.2 51.9
Rh/MC-1(0.5Li) 217 181 1.2 20.5 515
Rh/CeO, 2.73 86.0 1.7 215 19.7
Rh/Ce0,(0.5Li) 2.64 454 14 25.6 35.4
Rh/MC-2 1.77 989 75 25.8 195
Rh/MC-2(Na) 1.86 67.4 2.0 27.9 28.7
Rh/MC-2(Li) 3.99 106 0.8 12.9 51.8
Rh/MC-2(0.5Li) 2.10 721 28 36.6 32.8
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) AR FIC B AR A P OfES b
P A ik A 24 1 )

(FZIRT) O W - 8 W - kB 3 -
T MERS - Bl SRR

[Z8] 242D 7 L TiAc REFETER (KUY DV AFIV) (MU T
DIV XF)V) T I VEALFEEKE L, Ni(DB L O Co(I) 1 F » #EA L CTE&E sk
A NEREE L, IO DOWT, mCPBA # LAl & L7zY 7 anF 4 1L
Pz Fihti L 720 Ni R TIEE)E - Bl FHEFE OB IR U TMEBSETEOR T 25K
SNz, CoRIZMDMEME R Lz, ZHFHHE ETOSBURRED EEM % /KT,
[F—7—=F] Tuh Bt AVEIMT ) F - BEEACSERRE - HEHE 2

5] SEEERRIEZ O/ TS HIE T 5 2 & CEEIRN 2 Ko & £HT
XL M, ARAEBALFAIZBOWTRPELRWDDER>TWh, 20X ) ik
fiblit 2 FHAR EAREEL S 2 2 L, Hrc e Bi~o—o0 ke L TEH SN T
W5 IR EANOR D R E LD D A7 53 SRS 2 AR | 2R
T2 EIZXDEEY A AR S & OMABSERIC X o THBEEEA R & <
ZALT B RS H 5 7200, HARKRIE I BT 5 RO BB 3§ 2 260 2 B O &
FIIEETH L, T THRAIIHEFELHIWE L7272 FIBELILIES ) B & RKm T v
FUEETAEREES T2 ST A 2 ) v 2 R X o TESIERT 55
EERBELTCE 2, W 22 THESIZEMAEME [Ni"(TPA)(OAC)(OH,)](BPh,)
(TPA/Ni, TPA = tris (pyridylmethyl)amine) |2 X % m-2 0 T5@% H & (MCPBA) % g
LI L L7227 a3 0 OIS E W7V I — V@R M B L Ol ik %
RTZEEZMELTB P AN 2 B L Z2EA T L (KMBIE) 2K BT
wEE L. BT OREFEDEIER B & O OB TEEIC RAT 3 328 % R~ 72,
[EE] TPAODO—JE% Fa/xF e LA LS tBuNs & D27 ) »v 7 OB X 1)
B —REAT (L™ 2, 427V FBEHI) 02 ) v 2 B L O <
(MegSi),NH MLHE | X % 3K Si-OH £ ¥ F¥ x v 712 &) B E LB T
(SBA*-L-x, x = N3/Simol%) ZFHE L, SN 5ICZFZNZENNI"(OA), ZTEH SE 52 &
THEARME [NI(L®Y)(OAC)2(OH2)] (L®Y/Ni) B X U8 SBA*-L-xINi & & L7-o 25 fi
B2 OWT, mCPBA % LAIL T4 7 und VB LRIGE ., SEELHZ TE
mAr FCERL, ZEBTHAT 70T —) (A), Y7a~FH v (K), &
H7aZ 7 by (L) &EDIZ, BIEAID O-0 fiEaDEREICL VAL L 700N
¥ (C) #GC LV ERBTAHI L TIHMZ ML 7, P

[ & #2%2]  FEEILEMAMEE ORI B W, HEEOHIME S 27 ¥ FiEdh s
DA ERMHT AL CTRMTB L CEEHFEEIE TRIORT L) ICHAMER < filHE
Or&b LwiA-13) D& -2 HEDOY - v WwHIF - 0&L LA)
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mCPBA 0] Py
(2 umol) OH o) V\ Py
_ = + + L O N
cat. (2 umol)
(15 mmol) MeCN 1 mL, CH»Cl, 3 mL, 3h, RT.
7N

Metal/ligand loadings on the support and product TONS.

" N /N
Catalyst Loaliilng (ml\r;l olg) ¢ (h—= TOE 3 é SiMe)s
Co(OAc), 0.5 368 80 7 0
TPA/Ni 1 587 69 nd .
TPA/Co 3 600 nd nd el
LtBt;/Ni 1 599 56 25 SBA*-L-x/M"

U

2 LT M osimons
SBA*L-0.5/Ni  0.07 0.08 3 534 17 34 WEETHoT,
SBA*-L-1/Ni 012 0.14 3 377 14 22 F 5= LA RO
SBA*-L-2/Ni 0.25 0.22 3 261 10 11 .
SBAL-4/Ni 033 019 3 251 10 10 VO RBOT7mAXx
SBA*L-0.5/Co 008 008 3 577 138 6 W rEIL% MO SMED
SBA*-L-4/Co 0.32 0.23 3 745 80 25 <THEL7. WK

L®YNi Cld— I #12
A ROl R ERE (TON) 258 600 BIZE L7728 2 A TRIDAEIL Lz, 2l
TPAINI L WIBETH %0 —77, Bl Ni il TS OHEATHEC | AL
FrE (x) DIETIZHES> TA D TON 23— RDFERITED L 2 e b, KEIZBITS
FCALF DISIAL D OB PEIC R & K HFG- 5 2 LRSI NTz, EH I x DI RIZHES
TNiL BV 11205 12 12D L &b, Moo ERBRE KT 5 2
L. ZLTH—RTINILEY(BF), NHEET R TH - 722 L 55, SIHFHFR TG
BLOEBRANEMES [NiLy] $EAEDLZ R L TwDHEERZ LN L,
I3V b EERAEE TIX, Co(OAC),-4H,0 % Co(NO3)26H,0 @ X 9 7 HifdiZe 23
MEIZBWTH OB HZ T CH#ETT 50123 LT (30 47LA). BLfif- L & D
e & o TRISEEIZMET T4 (2~3 h) & & 27 )V T — VAR O BRI A/(K+L)
(0] U720 AL Co i 12 B\ T, AHFF D SBA*-L-0.5 TIZHEI§ A 512
FOGASELT Ly 7V 3 — )VEHFEDMR D3 LT, i FE SBA*-L-4/Co Tl X
JOREEDME T 52 & & B I27 )V a — VEREDIA_EAR S5 17z, B R O N
- LB = S A5 2 ED SR TP H R IIE ETIRIEE A 4 > A% <
RFESND 2 LIC KD EATEIC X B DD BRI R o 72 Z X 5N D, S HOFERT
(& OB DE NI X o THRCALF-HHERE & AN X 2T OB L T
D, FRIHE LR LOBRERIEAERETHL L ER LTS,
[1] J. Nakazawa, T. D. P. Stack, J. Am. Chem. Soc. 2008, 130, 14360-14361; J. Nakazawa, B. J. Smith, T. D. P.
Stack, J. Am. Chem. Soc. 2012, 134, 2750-2759. [2] T. Nagataki, Y. Tachi, S. Itoh, Chem. Commun. 2006,
416-418; T. Nagataki, K. Ishii, Y. Tachi, S. Itoh, Dalton Trans. 2007, 1120-1128. [3] J. Nakazawa, T. Hori, T. D.
P. Stack, S. Hikichi, Chem. Asian J. 2013, 8, 1191-1199; J. Nakazawa, A. Yata, T. Hori, Y. Naruta, T. D. P. Stack,
S. Hikichi, Chem. Lett. 2013, 42, ASAP.
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Construction of Metallocomplex sites on a Silica Support and Reactivity
Control of Oxidation Catalyses
Jun Nakazawa, Tomoaki Hori, Akinori Yata, Yuma Doi, Shiro Hikichi
Department of Material and Life Chemistry, Faculty of Engineering, Kanagawa University

3-27-1 Rokkakubashi, Kanagawa-ku, Yokohama-city, Kanagawa 2221-8686

Abstract Immobilized nickel and cobalt complex catalysts were prepared by a ligand
connection on a mesoporous silica support with various loadings, and applied to cyclohexane
oxidation with mCPBA. The reactivity of the immobilized nickel system reduces upon
increase of the ligand loading. In the cobalt case, the opposite trend between the reactivity
and the ligand loading was observed. The result indicates importance of the density control.
Key words Alkane oxidation, Mesoporous silica, Immobilized complex catalyst, Loading
control

Immobilization of useful metallocomplex catalysts is one of the strategies for further
application. In addition to the development of facile immobilization procedure, knowledge
of interactions around the active sites could be important to control the reactivity in catalyst
immobilization. From these viewpoints, we have developed an immobilization procedure of
ethynylated ligand on the azide-functionalized mesoporous silica support with defined ligand
loadings. In this work, we prepared immobilized nickel(1l) and cobalt(Il) complex catalysts
SBA*-L-x/M, (SBA* = TMS end-capped silica, L = a TPA type ligand, x= N3/Si mol% and M
= metal ion) with use of the ligand immobilized support SBA*-L-x, as well as corresponding
homogeneous complexes L™"/M.

The ligand and metal loadings on the silica support were well controlled with high
reproducibility. These catalysts were applied to cyclohexane oxidation with mCPBA under
same metal concentration, with GC monitoring of cyclohexanol (A), cyclohexanone (K), and
e-caprolactone (L). In terms of nickel catalyst, homogenous L™"/Ni showed high reactivity
similar to the TPA/Ni case. The reactivity of the immobilized nickel system reduced upon
increase of the ligand-loading x. The result indicates that reactive nickel species is formed
on isolated ligand site, while inactive L,/Ni site is formed on the ligand dense surface. In
the cobalt case, the opposite trend between the reactivity and the ligand loading was observed.
Although simple cobalt(ll) salts such as Co(OAc).-4H,0O and Co(NOs3),-6H,0O showed the
reactivity within 30 min, coordination of the ligand L reduced the reaction rate (2~3 h) with
increase of selectivity of A. In the immobilized catalysts, high-loading SBA*-L-4 showed
reduction of the rate with improvement of the selectivity of A, in comparison to low-loading
catalyst in addition to reduction of metal leaching. In other words, the ligand-dense surface
captures the metal ion tightly to enhance the complex-based reactivity. These results
indicate importance of the density control.
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Synthesis and Catalysis of bis(imidazolyl) borate ligand based immobilized
iron complex catalyst with rationally designed mesoporous silica support
Tsubasa Yamazaki, Tomohiro Tsuruta, Jun Nakazawa, Shiro Hikichi
Department of Material and Life Chemistry, Faculty of Engineering, Kanagawa University

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

Abstract: Novel iron-oxygenase mimicking complex immobilized catalysts have been
developed. Loading amounts of the organocarboxylic acid modifier on mesoporous silica
support affect the structure of iron complex active sites of the resulting catalysts. Lower
loading of COOH on the support leads to form the isolated mononuclear iron complex of
bis(imidazolyl)borate ligand. This active site catalyzes allylic hydroxylation with H,O,.

Key words: oxidation catalyst, non-heme iron complex, immobilized iron complex catalyst

We have been developing novel organoborate ligands,
bis(N-methyl-2-imidazolyl)borates (= [B(ImN™®),(Me)(X)]™; L™) for mimicking the active
sites of non-heme  metalloenzymes. An  acetoxy-functionalized ligand,

[B(IM"™M®),(OC(=0)Me)Me]™ (= L°A%), can be synthesized by nucleophilic substitution of an
appropriate X (OiPr or ClI) by OAc. This procedure would be applied to connection of L to
surface-modified organocarboxy group giving an L-immobilized support. In this work, we
have explored immobilization of L on carboxylate-anchored mesoporous silica materials.
The resulting silica compounds can be led to bio-inspired immobilized metallocomplex
catalysts, and their cyclohexene oxygenation abilities have been examined.

The loading amount of the carboxy group on the starting mesoporous silica,
SBA®PH(x) (where x denotes proportion of carboxylate material upon preparation of SBA),
influenced the structures of surface iron complexes of the resulting catalysts
Fe/SBASC°HY(x) and their catalytic performance.  In Fe/SBA®°H(1.0), the ratio of initial
introduced COOH to immobilized L to loaded iron was almost 1 : 1 : 1, and that suggested
the formation of a mononuclear iron complex with carboxylate-connected L selectively. The
catalytic activity (= TON per Fe) of Fe/SBA®°°"(1.0) was better than that of a non
L-immobilized iron catalyst Fe/SBAS°(1.0). An excess carboxylate-containing catalyst
Fe/SBAS“°H(2.0) exhibited the highest activity, although the structure of the active sites on
this higher COOH-loaded catalyst seems to be changing during the reaction as has been
suggested by decreasing the catalytic activity.

On the reactions employed Fe/SBAS°°™-(1.0), the catalytic activity and the selectivity of
products depended on the reaction condition. Hydroxylation of the allylic position of
cyclohexene occurred in the presence of an excess amount of substrate. Therefore, the
active oxidant formed on the mononuclear [FeL] site exhibits H-abstraction rather O-atom
transfer activity.
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Synthesis and Catalyses of Iron Complex Catalysts
with Ketiminate Ligands
Hirofumi Ogawa, Takahiro Akashi, Jun Nakazawa, Shiro Hikichi
Department of Material & Life Chemistry, Faculty of Engeneering, Kanagawa University

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

Abstract: Novel iron complex catalysts based on B-ketiminate ligands have been devel oped.
Dehydrative condensation between acetylacetone and ethylenediamine derivatives yields
B-ketiminate ligands with N20O donor set. A B-ketiminatoiron complex immobilized on a
mesoporous silica catalyzes alylic oxygenation with H,O, under heterogeneous condition.
A B-diketiminato complex of iron exhibits similar activity under homogeneous condition.

Key words: ketiminate ligand, iron complex, immobilized complex catalyst, alylic oxidation

A family of B-diketonates is one of the well-defined anionic chelating ligands.
Importantly, the carbonyl groups of B-diketones (parent of B-diketonate ligands) can be
replaced by imino groups giving the corresponding B-ketimine compounds, and their
deprotonated form are recognized as B-ketiminate ligands including N,O-chelating B-
aminoketonate and N,N-chelating B-diketiminate. Various B-ketiminate ligands have been
employed to coordination compounds related to O, activation chemistry and catalytic
reactions. The structural and electronic properties of the B-ketiminate ligands are tunable by
introduction of various functional groups on the imino groups. In this study, we have
designed tridentate N,N,O- and N,N,N-chelating B-ketiminate ligands based iron complex
catalysts and explored their catalytic performance toward alkene oxygenation with H,O..

Both homogeneous and heterogeneous catalysts with N,N,O-chelating ligands L1 and

L1’, which were prepared by dehydrative condensation between acetylacetone and
ethylenediamine derivatives, were examined. The homogeneous iron complex [Fe(L1")]*
was decomposed by reaction with H,0,, and the coordinatively saturated [Fe(L1)2]" isinert.
In the heterogeneous catalysts system, the surface morphology of the silica support
influences the structure of the formed iron complexes and catalytic performance. The
ordered flat surface of SBA-15 (mesoporous silica) realizes highly-dispersed ligand
immobilization and formation of the coordinatively unsaturated [Fe(L)]*" active site. The
activity of SBA-15 based catalyst Fe/SBA-L1 toward alkene oxygenation with H,O, was
improved by addition of small amount of pyrazoles.

An N,N,N-chelating B-diketiminate ligand complex of iron(lll) catalyzed alylic
oxygenation of cyclohexene with H,O, under homogeneous condition. The hindered
B-diketiminate ligand stabilized the coordinatively unsaturated iron species as well as
prevented the intermol ecular reaction causing the complex degradation.
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Figure 1. UV-vis spectral changes during the conversion of 2 (solid line) to 3 (dashed
line) upon addition of AZADOL (50 eq.) in THF at —60°C.
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Reactivity of a Mononuclear Iron(l11) Complex with a Bis(imidazolyl)borate
Supporting Ligand for Various Oxidants
Frédéric Oddon, Yosuke Chiba, Jun Nakazawa, Shiro Hikichi
Department of Material and Life Chemistry, Faculty of Engineering, Kanagawa University

3-27-1 Rokkakubashi, Kanagawa-ku, Yokohama-city, Kanagawa 2221-8686

Abstract: The mononuclear penta-coordinated iron(I1) complex bearing the tridentate Tp™*?

and bidentate imidazolylborate L™ ligands is a suitable system to observe an “end-on”
Fe(l11)-superoxo intermediate at low temperature. Besides, upon addition of AZADOL, a
new species is formed which is assigned to an “end-on” Fe(lll)-hydroperoxo adduct. The
reactivity of these species towards several substrates was assessed.

Key words: Nonheme iron(ll) complex, O, activation, Iron-dioxygen adducts, Detection of
intermediate species

Within the last decades, many investigations have been carried out to determine the
nature of the reactive intermediates involved in the catalytic cycles of metal-containing
oxygenases and bio-inspired metal complexes. From these studies, high-valent iron-oxo
species have been shown to be strong and versatile oxidants capable of performing the
oxygenation of various substrates. However, iron-superoxo and -(hydro)peroxo species have
also been invoked as competent oxidants. Currently, the oxidation ability of the
iron-dioxygen adducts is still a matter of intensive debate in the field of bio-inorganic
chemistry.

Herein, we describe a mononuclear iron(ll) complex (1) supported by the tridentate

Me2

hydrotris(3,5-dimethylpyrazolyl)borate (= Tp™“) and bidentate bis(1-methylimidazol-2-yl)
(methyl)(phenyl)borate (= L™) ligands. This complex is able to bind O, reversibly to form
Fe(ll)-superoxo species (2) at low temperature. Reactivity studies of 2, at —60°C, in
H-atom abstraction were carried out using several substrates with different bond-dissociation
energies. Addition of TEMPO-H or AZADOL induced the formation of a new intermediate
(3) characterized by a UV-vis absorption band at 550 nm. This species is probably an
Fe'"-OOH adduct and it decays upon warming above —60°C. The complex 2 does not
exhibit reactivity in O-atom transfer and H-atom abstraction of phenol derivatives.
Reactivity studies with thioanisole and triphenylphosphine revealed that both 2 and 3 are not
competent in O-atom transfer reactions.

Our work also focuses on reactions of the iron(11) complex (1) with other oxidants, such

as H,0,, t-BuOOH and mCPBA, and some of our current results will be presented.
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S. Itoh, Dalton Trans. 2007, 1120-1128.
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Akita, Dalton Trans. 2013, 42, 3346-3356.
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Reactivity of Nickel-Acylperoxo Complexes
Megumi Tamanoi, Shota Terada, Masaki Yamada, Kento Hanaue, Jun Nakazawa,
Shiro Hikichi
Department of Material and Life Chemistry, Faculty of Engineering, Kanagawa University
3-27-1 Rokkakubashi, Kanagawa-ku, Yokohama-city, Kanagawa 2221-8686

Abstract Electronic effect of hydrotris(pyrazolyl)borate co-ligands for the reactivity of
Ni(I1)-mCPBA complexes has been investigated with the introduction of electron-donating or
-withdrawing substituents on the co-ligand. Introduction of the electron-withdrawing Br
group improves thermal stability of the acylperoxo complex as well as cyclohexanol
selectivity in the cyclohexane oxidation.

Key words Nickel complexes, Acylperoxo species, Alkane oxidation, Substituent effect of
co-ligand donation, Reaction mechanism

Study on structure and reactivities of metal—active oxygen species is important to
clarify reaction mechanisms of metal-containing oxidation enzymes as well as development
of high-performance catalysts. As Ni-TPA complex reported by Itoh and co-workers?, we
had found that a nickel(I1) complex, [(TpYNi)2(u-OH),] (1M, catalyzed alkane oxidation
with mCPBA via an acylperoxo complex (V9.2 |n addition, we had isolated the
acylperoxo species [Tp“™MeNi (k*>-mCPBA)] (2°7*™¢) owing to steric protection of the metal
center by a CF5 group at R® of the Tp ligand.® In this work, we revealed the electronic
effect for the reactivity of 2% upon introduction of Me or Br groups at R* position on the Tp
co-ligand.

Upon addition of mCPBA (1 equiv. for Ni ion) in CH.Cl, at —40°C, complexes 17 (R =
Me3, Me2, Me2Br; Amax ~395 nm) converted to the corresponding i*-acylperoxo species 27
{UV-ViS. Ama ~385 nm and IR: 1645 cm * (C=0)}, respectively.*®! Then, 2R gradually
decomposed over —20°C to give a mixture of [Tp"Ni(mCBA)] (3%) and [Tp?NiCI] (4%). The
order of the rates (2M®: 1.2 x 103 > 2M*2: 88 x 104 > 2M®2B": 1 6 x 10 s %) confirms that
reduction of donation strength from the Tp ligands stabilizes 2%.  In addition to the formation
of 4R, the observation of moderate kinetic isotope effect in the decomposition of 2% in CD,Cl,
(kH/KD = 2.5 (1M*?), 3.2 (1M*?B") at —20°C) suggests that the rate determination step includes
concerted reaction of the O-O bond cleavage and H-atom abstraction from solvent.

In the catalytic cyclohexane oxidation, introduction of electron-withdrawing Br group
resulted in (1) rate deceleration, (2) yield improvement and (3) selectivity enhancement (A/K)
(Table 1). These clear changes with the modification of the Tp co-ligand indicate that the
real active species possesses metal-based oxidant character. We also found that the
decomposition of thermally stable 2°7*M¢ accelerated in polar solvents (e.g. MeCN) or under
presence of excessmCPBA. WEe'll report such solvent or proton effects.
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O,-activation Capability of Nickel(I1)-thiophenolato Complexes:
Effect of Substituent Groups of tris(pyrazolyl)borate ligands
Kanetaka Noguchi, Yuya Samejima, Hiroyuki Ogiwara, Jun Nakazawa, Shiro Hikichi
Department of Material & Life Chemistry, Faculty of Engeneering, Kanagawa University

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

Abstract: O,-activation capabilities of 4-nitrothiophenolatonickel(ll) complexes with a series
of hydrotris(pyrazolyl)borate co-ligands have been investigated. Introduction of an
electron-withdrawing bromine substituent onto the co-ligand leads to accelerate the
oxygenation reaction rate of the thiophenolato complex, although the oxygen atom transfer
ability toward the sulfur atom of the thiophenolate ligand is decreased.

Key words: nickel complex, O,-activation, substituent effect

Interests in nickel-dioxygen complexes chemistry have been much growing from
bio-mimetic viewpoint because various organic substrate oxidations are promoted by nickel
complexes through O, or peroxides activation under mild condition. Generally, lower valent
(zero or +1-chaged) nickel center in comparison to nickel(ll) often causes oxidative addition
of O, smoothly to yield the corresponding dioxygen adducts such as nickel(ll)- or
nickel(I11)-peroxo and nickel(I)-superoxo species. A few case of nickel(Il) complexes with
strong electron-donating ligands can react with O, due to stabilization of the high valent
nickel(lll) state. Recently, we have found the O, activation on a nickel complex with a
4-nitrothiophenolate  ligand, [Ni"(SCsH4-NO,) TpM?] (1,  Tp“?  denotes
hydrotris(3,5-dimethylpyrazol-1-yl)borate). Complex 1 catalyzes aerobic oxygenation of
external nucleophilic substrates in MeCN containing solvents. In order to clarify the O,
activation mechanism, correlation between electronic properties of Tp" ligands and
oxygenation abilities of Tp“2®" (2) and Tp™*3 (3) analogues has been investigated.

Kinetic analyses of the reactions of 1 - 3 with O, revealed that the electronic property
of the nickel center controlled by Tp® is dominant on the O, activation process. In any
solvent, the order of reaction rates is 2 > 1 > 3. In typical non-polar solvent such as toluene
and dichloromethane, the reaction obeys pseudo-first-order kinetics. On the other hand, the
reaction of 1 and 2 in MeCN follows second order kinetics on the complex concentration.
The acceleration of reaction with O, on 2 seems to be caused by the decreasing of the electron
donation from the Tp® ligand, and that implies an O,-sensitive nickel(l)-radical ligand species
are partially formed via intramolecular electron transfer from the thiophenolate to nickel(ll).

The sulfur atoms of the thiophenolate ligand of 1 — 3 are oxygenated on the reaction
with O, in MeCN. The order of the S-oxygenated products is 1 > 3 > 2, suggesting the
substrate oxidizing abilities also depend on the electronic property of Tp".
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Efficient Decomposition of Fluoropolymers in Subcritical and Supercritical Water
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fRCEIUL, BEEDO IS T LR T T oAb NS T DMIEHTEX 5, 7 b vy M7 kK
FROFEV2O CHERMEEEERICHEL, THNEE L TWD 7 v FEIROBEERAAICHLERTE 5,

F TR TIE T v BRA T U IRIRDIEA F o DERSY %4 2 7038 TC RIS L5 % FA W C i Sk
BLOBESKTCOfRET 5 L2 RE LT, ZOE. Fiiogk (Fe) mEebek (1) (FeO) %iE
FTAE LTHWSZ ETF £ THRMICHMTE L L EALNICLEZOTHRET S 2,

[HFiE]

AEEE U CIE(CRS0Oo),N (U F 7 A, 1) BEO(CFSO),N (VU 7 A, 2) ZRVWE, Kk
Zohns EERDETAl (Fe, FeO, Fes0,). BIOMIK (10 mL) ZMMERSICAN, T/ =0
KR CERMA%, 193~378°C ITINEA L TIT o7z, —ERHFRE, BERETamL, WHEEZA 47 m
~ NPT 74 —BLUOLCMS C, KME A7 a~ h 777 4 —BILWUGCMS Tl Lz, KISIZEE
2 BITAIDZEAIT AR X #EHT (XRD) TH~7z, HlRDO 7= DiETTAIZ I L2 WIS, O, &k
HlE L THWERIGEBITo 72,

[FER & BE]

Table 112 1.62 mM @ 122\ T 6 KIS SH725A O 1 0GR (1 OFGE/VEIIIHT L)
EER LT FOIER (FEAEERIGHETIO 1 FO7 v BFEAOENBTHRLIZME) 2571, 11E7 v
I UFRBAT, MR KT (344°C) TIX 98.8% 13 FEAF L. F bITEAEER L2 -7- (entry
1), {EJE % & T 375°C OMBEFFK T TS SE25A. 1 OFEFERIT 71.3% % T L7223, FILER
1% 5.58%ICR E 7= (entry 2), HiEGFKH T O ZHWZ5A. 1 OFRAFEIE 95.4%, F LT 1.11%
70 UOSMEEZNRITIT E A E TRy (entry 3),

THRBN 3R % L Z 7212 7 T U RBHAR T CERDE LA Z AW TS &2 T -7, Fe ZIRMNL
THERAOKF (344 °C) THRIGSHT-HE. 1 OFRAFHRIL 1.35%F Tl L, F IR 69.0%|Z 3 L7z

Decomposition of Perfluorinated lonic Liquids Using Subcritical Water

OAKkihiro TAKAHASHI", Yoshinari NODA®, Takehiko SAKAMOTO", Hisao HORI"?

'Faculty of Science, Kanagawa University, Hiratsuka 259-1293, Japan, National Institute of Advanced
Industrial Science and Technology (AIST), Tsukuba 305-8561, Japan, E-mail: r2013700640y@kanagawa-u.ac.jp
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(entry 4), ZOfEIL Fe ZIRMLARWEED 186 5 ThH Y . BHERMEHED IR H o7, 345 °C T FeO
ZHOWTEGAICS Fe l2iZXITnb 00, SHMEES Lz (entry5), —7F Fes04 & W55 121
FE A ERREDB 5Tz (entry 6), [AEEDFERIT 2 DEEIZH A b,

Fe Z W /=54 XRD HITE XV Fe X 1 ORI EE - T FesOu IR T 5 Z & ANy o7z, —75 FeO
DTS DO IIHIEFE T Fe & Fes04 122k LT =, Z 4T FeO MG F KT T Fe & Fes04 12 A
fEL7=Z L2 BT 5, Eild X 512 Fes04121% 1 OFUMEER FIT /2, > TFeO 12X D 1 D4y
FRIZEWTIE, SRICAER LT Fe 23 1 ONEEZEZTEOEEREE LTEHL WD EE X655,
F 72 Fe DA LCMS HIE X 0 BUSHIHIZ CFSONH 23 ERL L, B ORSGE & & 6122 O
THZENDIoT, ZDOZ L1 OHRILS-NFEAOUIK NGB END Z L2 BEW%RT D,

Fig. 112 Fe Z¥RIN L T 344 °C TG SEHA D 1B X OERY OIFEIEBEORIRFIEZ ~RT, K
1D 1 DIFAE BT RS E RS> THA Lz (k=077hY, RIS F OARES ML, 18
IEEE DILER I 72.0%I2 3 L7z, £ 724 AHPITIE CO, & CRH MR STz, Z DG OIRER A
IZOWTHRTZE Z A, 1O fRIF 243 °C LA ETIE Z Y, 375 °C OEEFFIREEIZB W T F O EIT
AR L7200 | 18 I TEDULRIL 76.8%IZ 5 L7z, —J7 378°C T FeO W7z 1E, Fe lZH~TH]
HOSIEVEFIRN S OO, SRS ERREE L, 18 Fr#E O F IR IT 20 H CThei O 85.7%I2 5%
L7, 2OZ L1, Feldk & ST 203, BESH/AKD L 9 72 &R Tl FeO 7B AERKT % Fe D773,
BOIDD Fe Z WALV bKEDRISIZIHE SIS <, 1 EORISICERMICHER IS Z &
RET 5,

Table 1. Decomposition of the ionic liquid 1 in subcritical and
supercritical water under various conditions.” _
Entry Gas T Reducing  Remaining F~ Ei
/°C agent substrate /%  yield %
1% £
<
1 Ar 344 none 98.8 0.37
2 Ar 375 none 71.3 5.58
3 0, 345 none 95.4 1.11
0 5 10 15 20
4 Ar 344 Fe 1.35 69.0 Reaction time / h
5 Ar 345 FeO 36.8 48.2 Fig. 1. Time dependence of the
6 Ar 345 FesOq 97.3 3.63 decomposition of 1. The aqueous solution
* The aqueous solution of 1 (1.62 mM, 10 mL) was heated at of 1 (1.62 mM) with iron (9.60 mmol) was
344-375 °C for 6 h with or without a reducing agent (9.60 heated at 344 °C under argon atmosphere.

mmol) under argon or oxygen atmosphere.

[#3m]

(CF3S0,),N (1) L UNC4FeSO,)N™ (2) A £k~ 72 e AlISCER LA & W CHEER K 36 L OV R K
THfRTAHZ Eamat LTz, TORE, Fe Z N LTZFFIC F ~O NI I E S vz, Fe 136
W FesOg 12 b3 %, F72. 11% CRSONH ## CTofRd %, FeO Z IR L7-HAIZH 2 D4y
RIS DMERE SIT=D, Z OO B OTEMEFII ARSI L > TER LI Fe THD EEZ X BN,

(2% 3]

1) H. Ohno, ed., Electrochemical Aspects of lonic Liquids, Wiley, 2011.
2) H.Hori, Y. Noda, A. Takahashi, T. Sakamoto, submitted (2013).
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%E?—B‘J%iﬁl:&é?kqﬂt)\%d) LZDOL®D

(=]

(FA)IIKHE ', EHRD O AR - &
oA -Z=HF Bk -AX BEXT-Z
MW RE=7- /it FOEK°

Photochemical recovery of rhenium from water (Kanagawa
Univ./AIST) HORI, Hisao; YOSHIUMRA  Yuta;
MITSUMORI, Yuki; KUME Kotomi; KUTSUNA, Shuzo
KOIKE, Kazuhide

(] #FmVE&BETHIL=0LEZTOlEWITAMLE M
o ETAE, BIEE SO EFICHEH ST, =X
X —EHAOMBEE L TOMELEAIITONTWD, Ll
RN B ZEOEREITD 72 IEFIIAFEHRI E 72> TV 5D,
Flz, BUROKEH 7 0 & 2 TEHE T, FRCHEWIR IR & O 57 Bi
B TREO a2 A SRIEFITE, D7D iR Bk <o e 24K
N L= NE S INORRINZEINT 5 Z ENRO LN TWD,
L= MIKFTIEEICE V=T LA 4 (ReOs) & LTH
£9 %, ReO, DEFMEIIARITH D5 280 nm LLF D%
WH 5, 2 TKFDReO, &Y L, B GHIN O DOETH
B L a2 L CReOs % & LTI BEST D Z L2 Mat LTz, £
DFER. BFfLEHIE LT 2-PrOH # HW\W =412 ReOs % ReO,
BLOReO; DIEAM & L TR NS ERIRICHRETE D Z L &
EMNZ LD THET A,

[525r]

el KReO, (10.37 mM). NaClO, (0.10 M), 2-PrOH (0.50 M)
Zate/KERik (10 mL) Z2 7 /L I KA T THE L7 2Y 5 200 W
JKER - T AT D 220~460 nm DA BT S Z & TiTo 75,
— EWRFEIRRE .. BAE LR S KA & 27 0 2 RA F T
DTBEL . KFEEA A7~ T T 7 40— ICP RN, B&
WHR7a~ 777 4 —THr L7z, B L 72303 TR
L LT o oo, 2Bzl L7ens 5 XPS, XRD 3 XN TEM
HIEZIT -T2, HERD =8 2-PrOH & A2 W BUne., Bk 55

& LTI1-PrOH, =% /) — o
b, AR I—)v,. T Uk l .

Vo, EHIZEAZa— 1009 o o
A WIS AT 2 72, I

[F5 5 & B 52]

Fig. 1 (Z /KA H o»
ReO4 I FE o BR 5 B 4%
Mtz R, 10 KEfH £ T i
XIEEAEWED Lieho e®
e, Z OB AP 00 - -

L. 19 WRREIZ I I3 PR
R T Lo, KFoD

©
S)

[ReO,” ]/ mM
(2]
o

&
=}

n
<)

&
0 15 20

5Irradiatio%otime /h

Fig. 1. Irradiation-time dependence of

¥ Re JEBT Y [EIAE 72 B ST ReOQ," concentration in the aqueous

RFRMREME 275 L, 19 phase.

&N TR R LT & 25

72o7= (Fig. 2), Z DOk

RiX ReOs DA72 57,

2 TO Re {b PN K

MOIEFZICRESNTZ Z

EEEWT S, £2. K

Tl ReO4 IR DJ b

IR LT &' oA

% L7z
&bk Bix 100 L]

nm *%E@—ﬁ*ﬁ%ﬁlﬁ 0.0 L 1 1 o

Ege fiiﬁum DEEHERL T, ° 5Irradiatiorﬁotime /h ° 20

TENT 7 ZIRD ReO, Fig. 2. Irradiation-time dependence of

& ReO; DIREY (FAE total rhenium concentration in the

b :10:3) TH o 7=, ReO4” aqueous phase.

1 FE DD 13 RGO

2-PrOH 2372 W56, X6

(21X 2-PrOH U DO E 5512 AW 72558123 R o e o 72,
BE, B AR 50EIC £ D ReO ThEEFE DO FMBAIE #1T-> Tk

0. REAGEEFICHmE T D,

N
o
@
[
o
[ ]

=
o
T

Total [Re] / mg mL™?
5
T
®

o
3
T
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3P011 memitzT -8
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Aggregation and excitation energy transfer of fluorescein in PVA film.
(Kanagawa Univ.) HIRATA, Yoshinori

E PVA 7 1 )V A OFHFHRACED ONACFIVEE 2B A K4 e s
BeEINTBY, BEORFHRETEI 722V THF LT 4L
L O T R L. iR AV — BB IS T AL —
ATV = a yOMEPENLEZ L EHRE L. T 72, trans-AF )V
N DOWBEYEACDR TR OAE Z B LT TIRIEL B 2R L
720 ANTHEEF OXEFEDIFEMICTHRO N TS 7Vt LA »
% F\vy, PVA 7 1V A OS2V ¥ —BE) & 6355 T O kg
DFEIZ O W TRz THET 5,

FE ESH03mm DOPVA 74 VAZFHBL, MY EED T IV A
LA reu—¥%IYBRABHRICIEBRZITITHELZEAL, &
B, BRBEOHEEIIIKE LY =V BRI 3:2 TRE L THW .
BRBEPLOID L7727 4V A RAEEECTURSEE. IEKICHRA TH
AR, 50 °C T 1 ReMEz IR, (R CRE RS LR I
L7ctFZ 2 BRviz, TOoBEPBRI»P N T 2 EITEENEIC LD
T2 WEAE DRGSR SEEIRETIC 7 4V A 2 EN T IRAECIE § 5 1K
DR TR ISR E B L 525 2 LD%b o720 T, AL
FE7 1V 2 % FET RS BRI 2 BRI R 22506 (2h) EE B IS
WERZI: L7250k (0m) 120w T, BRI, H#OBARY b, B X 00
Fren &g, HEBME L7z,

BREEEFig. 1IC0mE2hD IV LEAL P DRE R—=T L1274
WADWINANRT PNV EIRT . WEDOBRREEITIZIZTE LA
N7 MVIZIEREREZDN DD, TTHEOWINE 0m Tl 2h IZHA~E
Vo =, 21T nm DY — 7 EICRKRE L E TR NG, 25 ) — )b

H T 277 nm DWIEEIZD
WT, B/ —0BlllsN S
RIRE 2 B & X— VO ERAS \ 1
WO DEHICRZ A, T2,
AR AN T OWORE
DNEFE DHENN AL 2FUZ IR \ om
LU, EEFEICEDFHBAS s '"T“*’4% N
NT&7z, B, LELTIXE Wavelength Inm

) R—=DAXRY NV DIFIEIZ

MExH), ¥4~ —L K
ELRREROEGEERET A

2.0 T T T T T T

1.0

Absorbance

L
550

Fig. 1  Absorption spectra of
Fluorescein in PVA film.

VERHDLZEDRbholz, 14
TANVLHFDOTIVF LA ¥ Eu
DiREEE 277 nm OPERE S

WLy ) =)V EE L Wk L %10

TRD7, Fig. 1 ORFETIX
74x103 moldm™=3 &7 0,
mEHLVEWVEIZR 72,
F7 ZOARY FVICIEE Fig. 2 Fluorecence lifetimes of
)2 —DFEGITITE A LEN fluorescein in PVA film.

ENH Ve, 0m OWILA 2h IZH~/RE W L 0m DA BREDEA
TWLIZEERLTWAS, B, V722V TEFL Y, AF ARV
TIE 2N & EH1Z Om TOfh FAERIIMENTH - 72,

Fig. 2120m & 2h D7)V Lt A v OdNFHFmOT—5 I~ BOjk
FERAFIE 2 7R $ 0 2 OIEFEFF T = AV F—BEIOF 513/ E W
DO TRWEIITREEENTH L & L THNT 1T -> 720 0m & 2h DJjjie =
PV F —BEHEEHITZFNZN 8.3 x 100, 3.0 x 10" dm® mol ! 57!
EBRDOMDOERREN, ¥ = )V TIE2h L )RR 7275,
INODMERIE T AN LHFTRORETTIVHE I VHEEEET L &,
AHNZAXLIGENDEH LI 2R L TW5h,

o
o
+
L

0.2 0.4
[Rh-B]/ 10-3 mol dm-3
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o fLZEBEREEILLEY Vh—TEfMiTh
EoFxts U BEEREESY

3P063 (HRNKE) ONI FER-ED EF
FER AF-WUA X -F IERF

Dioxetane-based chemiluminescent compounds bearing an
aw-functionalized linker (Kanagawa Univ. Dept. of
Chemistry) IRIE Urara; WATANABE Nobuko; IJUIN, K.
Hisako; YAMAGUCHI Kazuo; MATSUMOTO Masakatsu

[FF] B Ry 7xol@HRUAIFEX L IIREBIND
CTID(Charge -transfer-induced decomposition)! & 4%t & >3, HFL
ILERIZ XD AT D42 K7 U — L6 D5 WE N )
@Uum%éﬂf/ﬁ%?&/ﬁﬁ%wb EIAJIAL 5y 1 & ARk
NVDIEECIRIEA L R DRI ﬂé@iWM%ﬁt%TﬁW]’@
AR H AIMEBEIC NI HY TR, SFEIFE RS
7F0>miﬁﬁﬁ>fw4#z§jtﬁfb\zsﬁ> D 1 oL L THERBERS 03&&
HRbIFonsd, £, ZOMEEL 2Rl U A X8 & o & fEE
WEAT D LI oA 2 RO W D S CEE
Thd, ZOXHS7HE»G, FHTLA VAT X & LT
R DHEAZE T THOD B IV A KRR TH @SV IR %2 7R
TEOBRLORLEEND, ZO_OOFHEWIZTHDOE LT
VT VEBR X RN BIT NS, TOTVAFTEH
IIACRIBBE R TR W R 2 R 1E0, FET 1 b PP
W $ﬁ6@“%T%ﬂé®iw%ﬁ%%ﬁﬁﬁ\iké%mﬁ
B AMREE T H Z OB R T HMAFTRERZIFRO L WAL LT &
WO KOS AEAR LTS, &I THRABRBM~ORIRP M
FDrlgele Y o — %ﬁ#é/ﬁ#ﬁ&/%m//7/~wﬁ@
UAXEH UTEE - AL, ETEMRTE LRI LR
%/Wﬁf%é#@ﬁﬁﬁ@ﬁ&é/ﬁ%t&/l4@%&@5
SFRICNT RNF T B AR,

[EBR)REE L 7o DR

AIFV VK 5 bgl ()

R
EORRBMMEEAL, W _Q<Q}
ZOBBRAEEITORER MO T KN
6

K6 237, Zhx—HEH >

SR PR AL
QN/R 1, R= of 3, R= oH
102 N/ , '/X M
6 — 0-0 o o
HO 2, R= /MOH 4, R= /\/\/\/\/\/\/\)LOH

AR LTZYF F & & % TBAF/ CHsCN £ 7-1% NaOH / H,O TRLER
LR RE AT -T2, AEEER CIERLE IR EITIZEA
CHES RN SIS U TR o t, £TKRTIHAE
FEIRIEE R & B 72 0 BN M TS R O 2 BU IR H T,

—H BHENEL A0 LLEID) o7z 2 AT 2{EDORNEIRE R
ZERbNroTr, oL EEREME LTAEEEA LTV A1
Y DOERRE XMy ~DEAIZ O T HMET 5,

Crar Crar
Base
0-0 Solvent 0o
HO ©o J L

Table 1. Chemiluminescence properties of dioxetanes

XY HMO  AX X 1-4 25K LT,

TBAF / CH,CN at 25 NaOH / H,0 at 25 [
ASax /MM ®CL  ty5/S ASax /M ®CL  tyn/S
1 483 0.17 270 482  0.019 3300
2 483 0.11 400 482  0.021 3800
3 482 0.13 500 482  0.041 4000
4 483 0.10 550 482  0.043 3800

[1] Matsumoto, M.; Watanabe, N. Bull. Chem. Soc. Jpn.Accounts, 2005,

78, 1899-1920

[2] Matsumoto, M.; Watanabe, N.; Hoshiya, N.;
Record, 2008, 8, 213-228

ljuin, H. K. Chemical
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Decomposition of Fluorinated lonic Liquid Anions in Subcritical Water

Hisao Hori'?, Yoshinari Noda', Akihiro Takahashi', Takehiko Sakamoto®
Faculty of Science, Kanagawa University / AIST

h-hori@kanagawa-u.ac.jp

Decomposition of perfluorinated ionic liquid anions [(CF3SO,),N]™ and [(C4FsSO,),N] in subcritical and
supercritical water was investigated. Addition of zerovalent iron to the reaction system dramatically
increased the yield of F~: when the reaction of [(CF;SO,),N]™ was carried out at 344 °C for 6 h, the F~ yield
was 69.0%, which is 186 times the yield without iron. Increasing the temperature and reaction time in the
presence of zerovalent iron further increased the yield: when [(CF3;SO,),N]™ and zerovalent iron were
heated in supercritical water at 375 °C for 18 h, 76.8% of the fluorine content in the initial [(CFsSO,),N]~
was transformed into F~. [(CFsSO,),N] also decomposed in the presence of FeO, which underwent in
situ disproportionation to form zerovalent iron, which acted as the reducing agent. Although the
FeO-induced decomposition of [(CF3SO,),N]” was initially slower than the zerovalent iron-induced
decomposition, after prolonged reaction (18 h) at 378 °C, the F~ yield of the former reaction reached 85.7%,
which was the highest yield obtained. This result suggests that the zerovalent iron that formed in situ
reacted preferentially with the substrate, as opposed to water.

1. 488

T FRA A WK LT, T H D 20 O FIRA T CHRIKOME (A4 liK) @955,
&4ﬁ/%%%#57»%»ﬁ®mfﬁ%ﬂif7/ﬁﬁ%L%@éht%@fké zhn

SITEEE L OMLZAIC 22 E T, REEFREME, RIRME, INWEMERSEOMEZA LTS Y,
ZDEH)F U LA LT VEBMEDEFET L —T N ZADEERMIZEAIILSOH D, L
ML, 2 S DBEIY ORI S TRy, BEEINXRRETH D8, mTr/L
X =B MELTH720F T ERT D7 v bKkFEH AT Tiié%ﬁ&mﬁh BETH D,
IS DEEMEZMARSIETT vk A (F) ETHRTEIITE. BEFEO L T A
@@f7ykﬁ»yﬁAm%@f%607ymw»y?Ad7ymm$%@ﬁﬂ@®f7y
FEWOMERMAICHLHEEBRTX 5,

T TR TIE T v HR_A A L MRIRDIEA A OERSy % dEGE R /K 3 K OV EE LK CTo il
THZEERF Lc, TORRE, FMoek (Fe) ke (1) (FeO) #EILAlIE L THW
D ETF S CHRMIIHMBTE D Z LWL LD THRET S 2,

2. EE&

& U CTIE(CF3S0,) N 3 & UNChFS0,),N 2 FV 7=, BUS s &l (Fe, FeO,
Fes0,) . BELOWIK (10mL) ZMHERZFICAIL, Ar ZHSH CEA%. 193~378 °C (2%
LTiTo7, —EREREEZ, BRETRHL, x4 27u~v 777 4 —BLO
LCMS T, Ktz B A7 u~ v 7T 7 4 —BILOGCMS THM L1z, BUGIZEE D ELHl D2
{BIZE R X BRET (XRD) CTili~_7z, HEEDO =D& A Z2 TN L 22 W, O, Rkl &
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L CTHWERIE BT T2, Table 1. Decomposition of the ionic liquid anion 1 in subcritical
and supercritical water under various conditions.”
SHEREBE Entry Gas T Reducing  Remaining F~
Table 112 1.62mM @ 1{Z-DW\T f°C agent substrate /%  yield
6 FEMSS S BI-AD 1 DR 1%
R (1 OFRAFENVEITIAE LI 1 Ar 344 none 98.8 0.37
EAER LT FORSE (FEVH% 2 Ar 375 none 713 5.58
BUSHIO LR DTy RFFDEL 3 0, 345 none 95.4 1.11
BCBRLIME) Zmd, 137 4 Ar 344 Fe 135 69.0
TUGRPHRR ., AR H R K 5 Ar 345 FeO 36.8 48.2
(344 °C) TIiX 98.8%7035%AF L. 6 Ar 345 Fe;0, 97.3 3.63

FbideAlEmLRnroTe * The aqueous solution of 1 (1.62 mM, 10 mL) was heated at
(entry 1) 375°C DEERS/KH T 344.375 oC for 6 h with or without a reducing agent (9.60

BOSS®GE. 1 ORFHREIT mmol) under argon or oxygen atmosphere.

71.3%F Tl L2y, F USRI

5.58%IZ F~7= (entry 2), Hilf

FOKHPT O 2 W6, 1 DFR(FEERIL 95.4%, F
IRIE 111% 8 7220 | BOMBIERNSITIZ & A L e 0
-7z (entry 3), %

RN o3 fif 2kl Z 7 D1 Ar FRPHS T TR
BILAlE WG Z2AT > 72, Fe ZUsInL CHElg
Sk (344 °C) THUL S V7256, 1 ORAFHRIT 20
1.35% % TP L, FIEIT 69.0%IZ2 L 7= (entry 4) 10
ZOfEIZ Fe ZIMLARWEED 186 2 TH Y . B4 0
EIEERN R H o 7=, 345 °C T FeO # W= 0 ° Reactiolr? time / h 5 2
FIZH Fe IZITXITWb OO, ISHMEE S 7z Fig. 1. Time dependence of the

(entry 5), — FesOy Z WA ITIXIZ & A LR decomposition of 1. The aqueous solution
R3TeinoT (entry 6), [RIEROFERIL 2 DGEIC of 1 (1.62 mM) with iron (9.60 mmol) was
bR, heated at 344 °C under argon atmosphere.

Fe # W =556 XRD JlE L 0 Fe ld 1 D4Rl
o T FesO4 IR T 5 Z & Ny hno Tz, —J7 FeO OHAIIRISE DO WIHEFE T Fe & Fes04 1T
AL LT, ZAUE FeO 78 Fe & FeO IR L= Z L 2Bt 5, Filko L 51T Fe0,
21X 1 ORE I\, - T FeO (12X 2 1 ORI BW TR, RNICARK LT Fe
M1 ORRERZTEOIEHEE LTEHLTWS EEx b5,

Fig. 11Z Fe Z ¥R L T 344 °C T SH 725G D 13 L OVERW) OIFAE B O R EUK A%
R AKHO 1 OIFFEEITHE— ISR R - TR Lz (k=0.77h), FIRHC F 4%
FRESEIN L, 18 BRI OURIL 72.0%I2E LT, Z OGS OIEERFIEIC OV TR~ &
ZA, LOS R 243°C LLETIEZZ W, 375 °C OB FRREIC W T F DA R EITR A L 72
V. 18 K] TE DI 76.8%IZ=E L7z, —J7 378 °C T FeO & HWeiGA1E, Fe Tt~ T
WD FOGHEITIRN S DD | DR RRFEFRGE L, 18 el O FIERIZ RSO Them O
85.7%ICE LTz, ZDZ &iF, FeldkE bEUST D2, BERAUKD X 5 72&iid Tl FeO 7205
RS D Fe DI, IS Fe Z WG LD K EDISITHE IS, 1 &D
FOSZHESERIEEH S D 2 & 2Ried 5,

References
1) H. Ohno, ed., Electrochemical Aspects of lonic Liquids, Wiley (2011).
2) H. Hori, Y. Noda, A. Takahashi, T. Sakamoto, Ind. Eng. Chem. Res., in press (DOI: 10.1021/ie4017573).
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Oxidative decomposition of Nafion membrane using supercritical water

Tomohisa Seita, Hisao Hori
Faculty of Science, Kanagawa University

h-hori@kanagawa-u.ac.jp

Decomposition of Nafion NRE-212, a typical perfluosulfonic acid membrane, in subcritical and
supercritical water was investigated.  Although the membrane showed little decomposition in
pure subcritical water below 350 °C, rising temperature increased the decomposition of the
membrane, and the decomposition was dramatically accelerated by addition of oxygen gas.
When the reaction was performed at 380 °C, at which temperature the water became
supercritical, the yield of F reached 95.5% in the presence of oxygen. This result indicates
that virtually all of the fluorine atoms in the initial membrane completely mineralized to F ions
at this condition.  Addition of the stoichiometric amount of Ca(OH), to the reaction system

produced X-ray spectroscopically pure CaF,.

1. ¥%8

)L 7 )vFa TR —T )L A VIR R A EEIC R oL T LA a ALk U ER IR
(PFAS I5) 131 A v @#IEEMEFEOEN T E A Fr oo ol Em, RIEEM, HKE
DRETHWHIVTO DHEREMEM BN Tl 5723, 2 D BEIEW) D 43 ff VB 5 1513453\ 1 He ST
STV, IR CTORIAIIFAETH LN, MTf VT —Z2NE LT 72T TR, &
R 2% 7 v AbKFET A 2 D 2 FEER R BEHIFM 2 B & 35, 2D OBEFEY & Fafn 72
FHECT A AF Yy (F) ETHMTENEL, IV TAAF U ERESHEDLZETY
SAC N T DT TE . 7 oAb T BT T ALK EBROFER DT T v FEEIRO
PEERFIMICHL EBRCTX 5, Fx LR, PRFAS IO —FECTh 5T 7 ¢ A4 VIR E) & 1Z 5T A
L UCHERRAT CRIS S5 & F & TORMICHM-EE T 5 2 L 2@l Lz Y,
AR LT FIREROREIZ WA T 212D ISR O F O (BUSHTORF D 7~ R
T OWERAIEREL L) 135&E T 732%IC8 E - T\ o, AENT X 057 ik &
U CERR T AT K D bR ik Iriz, £ DOFER,. 380 °C DMEEEAACRIEIZ T HZ & TF
FCHELERICEBLTEL Z &, ERNILFEmEOKBE I V> T N E i fF &
BD 2T XBEITHINCHE R 7 AN T ANELND Z L2 LN LT,
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2. EE&

FOGIMEY 7 27 212 L= )7 ¢ A (NRE-212, 29.8 mg, 7 v #EA%E 65.8
wt%) ik (30 mL) % Adv, BEFE A A (1.0 MPa) #E A L7-%%E L, 200~380 °C
TMEAT 5 2 & TiTo7z, —ERMRREEL, BRETEMH L, RN ET A7~ 7
774 —7T, KHEOEmpEAF 70~ NI 7 4 —BLOYA XY R u~—777 ¢
— (SEC) THMr LIz, £z, KEL ALY D AETHI L2 EBR Tl ISHICH S 7 [H

RO X RIEHTRIE 24T - 7=, o0
3. BRELER o
Fig. 1 ICRR T A 2 A LT 6 BSOS S & oo
T OO ERMOWERORERINEL T 5
+,200°C~300 °C {Z#5 W Tz Aic it &
THREN A O, BED LEFH EHZKF D 200
R Y ~—D5 1 ElT My, A 2.03X10° 75 1.34 /
X10° ETHA LIZbDD, F, CO,BLD 5 200 250 300 30 00
Temperature/C
SO IIF & A EAERR Ly o 72, 350°C Tl Fig. 1. Temperature dependence of the
SECZ7u~ 7T LmbARY~w—DOE—7 3 decomposition of Nafion membrane in
HERT 2D LI, ZNODAERENEINL T, the presence of oxygen.
380 °C TliE F 3 L UV CO, DA R LRI HE N 100
L. FILEIT 85.1%IZ:E LT, 1000
Fig. 212 380 °C 28T D LM DWE & D 3 o
KA AR T, PR X COIRIGMEE 5
% 1 BERILAPIC BT L, DI gm
HINL 72, 18 BFE#& O FUL=ER13 95.6% & 72 V) |
oD 7 R FI3EFE e TF £ TEEL 20
Lo —HIZORIGET VI U FREK A TIT 0
STA. FULERIT 6 B T 25.0% & 720 | _ _ Reactiontime/h
) . Fig. 2. Time dependence of the
RRRAAZJA LT (85.0%) LU HK decomposition of Nafion membrane in
EICANT L7, supercritical water in the presence of
BSR4 FIC & TS B SUR ST, oxygen at 380 °C.

HOENCOKBIETI N T LEERO T v RFFOYEED 12 {58 A TRISSEiz
&EZA, HBEEEPG LN, Zhakitk, XBEFIEZITo72L 24, ZOREE
TR 7 AN T LT o7, TOEBRE X SFOSHTOREP O 7 » FRIF 0
62.3% 037 AL T A E LTRHEELS NI B3 nhoT,

Reference

1) Hori, H. et.al, Ind. Eng. Chem. Res., 2010, 49 464-471.

—732—



%36 [0 7 v F bR 2013), o< iE

RILIZNLAOQATILFILS R IV EEFED BEE R K H 2

(HRNIRE)  OFFRERS. WHH K. LRz, | AD
Decomposition of Perfluoroalkyldisulfonate in Subcritical Water

Hiroki Saito, Hidenori Sakai, Toshiyuki Kitahara, Hisao Hori
Faculty of Science, Kanagawa University

h-hori@kanagawa-u.ac.jp

Decomposition of perfluoroalkyldisulfonate, "OsSC3FsSO3, in subcritical water and supercritical
water in the presence of FeO was investigated, and the results were compared with those of
corresponding perfluoroalkylsulfonate, C;F;SO3", which has one SO;  group. While C3F;SO5”
showed little reactivity in subcritical water, "O;SC3FsSO; efficiently decomposed in subcritical water
to form F~ and SO,* in the aqueous phase. In the gas phase, CO, and H, were detected as major
products. XRD measurements for the recovered FeO powder from reaction mixtures indicated that
FeO underwent in situ disproportionation to form zerovalent iron, which acted as the real reducing agent to

decompose the substitutes.

1.#%E8

NN TNANF BT NXRNVANVK CEERE (CFnaSOs . N B850 13 BEK - e, mEWE,
M S EE OB N T E 2 RO 7o OFEEA R mIGMER & LRSI TE e, LLARRDH
2000 FELARE, ~v T A ety B Z)VIR RS O — OGOV TERBER R AR
SREMERHAL N E e oTe, ZORDEREY 27 O WREBWE OBIFE AT T

B OB AVREEHET BV 7 A T LX) Z LR R ((05SCLF0S057)

@%@i5@ﬁ§%g@*ﬁﬁkéﬁ\ﬁﬁﬁT_wai <HBR TV, Fixid
VTN F T T L)L A VIR CEREERR AV TR = v A 2 R ((CoF2niiS0,).NT) 728 Fe DIFE T,
i KB IG FOK R CROG S/ D Z L2 K VBRI vt 4 (F) £ THfT 5
TLERELTERLEYY, - BEAAKREEICB W TIZ FeO 2 VN5 & & 52 FILERNE <
ROBENHDH T L b R LT Y, ABFE TIE0;SCsFeS0s % FeO DAFEAE T, il AAKH 5\
IXABEG K TG &, CiF7S05 DS & ik L 7= D THE T 5,

2. RER

"05SC3F6SO; F 7213 CsF;S0; (14.9 pmol) D /KIAEH#E 10 mL & FeO 9.60 mmol Zfi/£ Y 7~
HZ—|Z NI, TV JTAT 050 MPa & THIER% ., FTEDIRE (250 C~380 C) % THIEL
L7z, —iERfE (1~18 FffE]) =R FEFTAaM L, KHHEZTA7a~v N7 77 4 —B &
U'GCMS T, }iﬁi{ﬁw}%z‘/ﬁ R~ T T4 —BI UL R AT L —A A AVE RS
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MriE (ESI-MS) THOMF L7z, BUSIZEE D FeO OZAITH AR X #REl1HT (XRD) Tii~7-,

S HEREEBR

Fig. 1 {2703SC3FS05 % FeO DIE{E T, 6 Kt
ST A DORIGHEF D"05SCFS0s D7 & & F
DEREDOREERGFEZ RS, REOEFIZXDY
"03SC3F6SO5 DFEAF BTN T L, 380 “C i fKIR
BRIZBWTIE B ITRHR s Rolz, ZHUTHE
W, FOAERREIZHIML, 380 CTo FIE (Kk
AIOEER DT v B DENEZEEL LT HE)
1% 88.7%I23 L 7=, Fig. 2 |2 CsF,SO3 DA D Rk
AR EZ RS, ZOEAICHIRED EHICL Y K
JEHR R D CoF7S05 DIRAFEITIHAD LT b DD,
"05SC4F6S05 DAL R TE DD &EI1T D72 < |
380 CIZBWTH CiF,SOs DI ED 56.4%735%1F
LCWe, FILEED 380 ‘C T 31.3%ICi# & J,
"03SC3FsSO5 DA (88.7%) XV KigIZ /a7,
B D#EFIT05SCsFeS0s D 578 CiF,S057 & 1 &
RN T 5 Z L BEWT 5, "0sSC3FeS0; %
380 CC 18 BFINS S H7-4A O FIULHRIT 102.8 %
LR SERIZ FETCERETE L, B, TAM
121X CO, & Hy 23R Sz,

"05SC3FeSO3 D3RI YD FeO DEA{b % BUSTEIT
B L 7= FeO #3> XRD JlFEIZ K W i~ & 2 A,

"05SC3FeSO5 D /3 R AN FAZE 1T Z > TW DR T
X FeO 1L IXC/FTER T Fe & Fes04 L2072,
ZDZLITFeO N Fe & FeOu Il R ¥ LIZZ L2 &
R~ %, FesO4 13705SCoFeSOs DIy fiR % L Z & 7200,
P> CZDORIGETIEFeONBFRAE L= Fe NEDIE T
AE LTIEHLTWA Z ERgmnoT,

Amount/ pmol

Amount/ pmol

100

80 -

60 |-

40 F

20 - “O,SC,RSO,”
——

240 260

280 300 320 340
Temperature /°C

u\\o_

360 380 400

Fig. 1. Temperature dependence of the

decomposition of "O3SC3F:SO3 in the

presence of FeO in subcitical and

supercritical water.
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50 |

40 | F
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O
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Temperature /°C

400

Fig. 2. Temperature dependence of the

decomposition of C3F;SQOj3™ in the
presence of FeO in subcritical and

supercritical water.

FeO % V72" 0,SC3FeS0s D /3 iRt S Iin Z Fa SR W A D HAF T, 350 CT 6 KT o7& 2 A,
"03SC3FsSO5 DFRTFHRIL 67.8%, FINRIL 2.08% & 720 | 722 H ADLE (5173 38.0%,
FUNER 53.8%) & 0 & SUCEDS RIEIZAR T Ue, 2 OFEFRITEEE T A0 Fe Z AL L TLE W,
Fe |2 & 5705SC3FsSO; DB LN IHEFE SN DT B X B D,

EBITHISHED ESI-MS JHIE L W (FeO 2 L » THEE Z &5 03SC3FeS0s D 45 fif 1% HC3F6SO;

BRREHLTWADZ ENSGhhoT,
References

Hori, H et al., 1) Environ. Sci. Technol., 2006, 40, 1049-1054; 2) Catal. Today, 2012, 196, 132-136; 3) Ind. Eng. Chem. Res.,

2013, in press (DOI: 10.1021/ie4017573).
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Photochemical Recovery of Rhenium from Water, by Hisao HORI, Yuta YOSHIMURA, Miki MITSUMORI, Kotomi
KUME (Faculty of Science, Kanagawa Univ), Shuzo KIUTSUNA, Kazuhide KOIKE (AIST)

1. IXC®IT

DB ThHDHL =0 LEZ O E WA U DRl

2=t RV ey bV HOBIHEAE 4, SHIITETH
BTSN TRY ., e p X = A Ot E L To
Wb AN TN TS, LN NDZEDEREIIL 74
SV AT JTLHEF TRV IEFIFAFE DR E 25T
%, T2, BUROBEKENEEND ORGSR 7 - 23 HET, KR
LR RSO 43 BERAE TR OIANRIEFIZE N, 20
T ORI SCEE BT DL =7 2R 5 02D =R
FIZ BN 52 EDRDBILTUND,

L= MK T EICEY =T AR A4 (ReO, ) ELT
F1£3 %, ReO, DN F M I AR TH A2 280 nm LLF D
WE IS5, FZTARFOReO, Z I L . BB 5-Hl7)
LOBFBEKISEELILT ReO; LU TILByBET 528
ERE LT, TORER, B ERIE LT 2-PrOH 2 Av-5%
A1 ReO, % Re0, LT ReOy DIRAMEL TR I EEL)
RIIBpETEDZEEALDIILIZOTHE T,

2, EBRFGE

S siE KReO, (10.37 mM) |, NaClO, (0.10 M), 2-PrOH
(0.50 M) Z& T /K (10 mL) 27 L3V 35 A P CREL
72035 200 W 7K ER - 2 /(T 75 220~460 nm D 3E% FRET
HIETIToTn, —ERFRIRS %, AL EKHEET
N FRR T T LBl KFREAA L Ta<h T T ¢
—ICP FHN. BLOH A a~ 57 4 —THHT LI,
[ U7 Pk B AR D TR Lo Do Tz | 2B & HEWT L
72H5 XPS, XRD BX W TEM HIEZIT-7=, D728
2-PrOH & A2 WSS, BTt 542U T 1-PrOH, =%/
— )L AF )= TURV | EBIZIFAT e — A% W ROG
bHbiTo7=
3. WRBIUOER

Fig. 1 [Z/KFMH D ReO, IR B O MK REFME A2 7~ 57, 10
B ETIREEA LT Lo T2y, Z D% AT L,
19 BB ICITM BB R LU T &2 o7, K O# Re L [H
R PRI IR A e 2 /R L 19 IRF R IR IR R LL T &7
-7 (Fig. 2) . ZO#ERIT ReO, DA725F, 42T Re {bFE
KA NOHERIZBEEINZIEEBW T 5, F/-. KFTIX
ReO, 1 FE DI/ TR LT b M E R L=,

BESNTZ IR L 100 nm AR EE O — R T 2ME F -7 Fum o
BREERI T, 7N T 7RRD ReO, & Regs DIRAY (TFIELL:
10:3) Th 77, ReO, IRE DR/ IEIRFTRS 2-PrOH 23720
A (Table 1) . &5H121% 2-PrOH LIS D&t 5-#1% iz
BEIIEALN T,

BE ., ReO, b FE D # iy B L O D & IR O W E
EIToTHEY, FHMIEEERCHRE T D,
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Fig. 1. Irradiation-time dependence of ReO,”

concentration in the aqueous phase.
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Fig. 2. Irradiation-time dependence of total
rhenium concentration in the aqueous phase.

Table 1. Remaining rhenium in aqueous phase under
various reaction conditions (irradiation time: 19 h).

Photo- 2-PrOH Remaining Remaining
irradiation [ReO4 ] total [Re]

(MM)[%]  (mgmL™* )

none present 10.37 [100] 1.86
present none 10.10 [97.4] 1.87
present present 01[0] 0.03
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Decomposition of Fluorochemical Surfactant Bearing Organic Cation in Subcritical Water, by Hiroaki YOKOTA
(Faculty of Science, Kanagawa Univ.), Kyoko ISHIDA (AIST), Hisao HORI (Kanagawa Univ.)

1. IXC®IT

BT A RO 7 v R RFmEEA S X, T Y
EREONDT A (HDWEFKFEAAY) EXvTFeT
IWENFEEEZFHEOANVER VB LI VR U BOT =
FUNBRERENDBE DT v FERFmIGEA & IXR A
D T RSN E RIS DA D DR S LT
WAHHLDT, FIZETHEE A EATHOLRL TN
ﬁﬁi_ﬂiTAw7wﬁu7w#wwa/&ﬁ%%
ORELEWE SO X 9 ZETTH &2 USN L i ok
HCORIGS® D Z & T, 7ok A 4 ETOENRSY
fif - MR AR L CE 2 O, B F AL RS T
v 3R RETEMEANC DWW TR SRR LB % & D 45 iR
IEDHEFNIERTH -T2, £ TAMETITZENLLD—
8T & % [(CeHs)sS][CF3S05] ()i T, &k h L < 13k
FH A UM U Tz il FOKBOS 24T\, BOSHEZ g8 L7z
DTHET 2,

2, EBRFE

MEY T 72 =T A HAFMRTT 1 OKER
(1.00mM. 10 mL) & &¥y (9.60 mmol) Z AL, 7=
V' H AT 05 MPallE%REA L, FIEDEE (76~373 °C)
WML 72, —ERERIEE, BiRE TRH L, KHEZA
Fdrru~w NI T7 40— A A VBRI e~ VST T 4 —
BEIOYHPLC T, A AfE T A7~ v 7T 7 4 —BLQ
GCMS THMF L7z, el D72 8K & TR L 722 W USSR,
DOV ICERFEN A AW =EbIT o 72,

3. REBIUOEBE

P ETINL T 6 BB BUGSEIZE A DK TIZRBITS 1 D
T =AU, Tt CRSOy DI F RS FOAMKEDIRE
{KAEM% Fig. 1A IR $, CF,S0; DFEEAFEEIT 250 °C A # %
7270 M EBHACHEDL, 343 °C LIETHRHBRFRLLIT &
ez, ZIUCKHSLTFORAERL., ZDOIE (FE V% X
JSETD 1 o7y RRFEATHRLAME) 1T 373 °C T
74.3%\ZE LT, £ K PITIE M (~0.1 umol) @ SO, b i
SNz, 1 OHF A THDH(CeHs)sS 1 152 °C THIHED
1.7%&E720 ., 245°C DL E T3t S e ino7z, Z OFERIX
(CeHs)sS D43 fif1x CFS0O; LV HIKE TR END Z & %
BT 5,

— 7 AR iCQ(makioqmﬁ@méntgam
HOEREORERFENE Fig. 1B 12753, (CeHs):S D4y
Km%ﬁé%mmﬂwc&mﬁﬁﬁm&m%#?%ﬁmé
. EOERE 373 °C TTHFRIZHEMLT-, —J7 CF;S0,
DO H KT D CHF; 1, /KD CFS0; DFEIFEDIKT
2 UC 294 °C~373 °C DO#iFH CHHEICARK L=, 72
CO 1T TORIGIRE TR S izh, TOAEIT 343

°C Pl L THRIZE -T2, 2T CFS05 D SUGHREAR D4y
IR L TWD EEZHND,

345 °C T Z TR L2 W TG S 72354 . CFS05
X5 U722 so 7~ (Table 1. No. 2), ¥7-. B Z e
PR FIH R TS SE 7284, CFRSO; DEFRIT
Gﬁ%iTﬁTbt%@Q FUY =R 23.5%& 720 (No. 3).
B E WA (574%, No. 1) LV HiEa -7,

FHEJH T j:\_ﬂ%%l_%@ﬁ%j_/@%{j\ (CF,S0:K) &

g Lz fERIC oW T H s 5,
25

A jo)
E 20 F S
3 _ O
S B5f CF,SO S
= 3 3 ’
=
3 10
E
< 5
0 @, @ )
50 100 150 200 250 o 300 350 400
Temperature /°C
5
o 4}
£
3
- 3F
o
S
o 2F
£
< 1}
O g et et
50 100 150 200 250 300 350 400
Temperature /°C
Fig. 1. Temperature dependence of the product amount: (A)

in the aqueous phase and (B) in the gas phase. An aqueous
solution of 1 (1.00 mM) and iron powder (9.60 mmol) were
heated at 76~373 °C for 6 h under argon atmosphere.

Table 1. Decomposition of 1 in subcritical water (reaction
time: 6 h)
No. Gas Reducing T Remaining F yield
agent (°C) CF3S0; (%) (%)
1 Ar Fe 343 0 57.4
2 Ar none 345 101 —
3 0, none 343 67.5 23.5
2% 3CHR

H. Hori et al., 1) Environ. Sci. Technol. 2006, 40, 1049-1054;
2) Catal. Today 2012, 196, 132-136; 3) Ind.Eng.Chem. Res.
2013, 52,13622-13628.
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1 T DI FRR)VE D OB L ORSERE

RS (FER)IRED - IR (S HEIRER )
ORI (=) 1RED)

(HRY] FRZADIEMNICEES 59 F AR Ik~ 75
HEEWERZH T 5 TF RBIFERINTWS, 25
D55, HRkEmEE EFHRILE S (Crustacesn hyperglycemic
hormone, CHH) 1. H7EO IS EZ HlfE 3 5 BT
ThHb, AL TIIEERBENSGETHLIZIE
Panulirusjaponicus Z 328k L. CHH OFEELE J O
WEETHYZEEZHNE LT,

HiER I ONER] 2012 45 4 HB LN 20134 4 HIC=HIR
MIEJEET/KIG TSNz 140 B LU SIRFZ TR
L7z RAT, 1AL EDIRMNIZEET 281 F A%
FAREMEE FTHH L, T 2ICE TN TF R&2H
HU7z, 2Oy Z9HD HPLC ZHWTHE L., 18
HEnzett—r75 7 aznlliz, TNns6E—27
TI0 2 a ITEENBD TN TEE, BEOWHEZEH
WTHIE LTz, TOFER. 2 DOYE—27 EW/NEEHID CHH
DiFEEITVME (800090000 Z/RL7z, T35 2DE—
DEPIDS G, KREWHDOYE—2 EYOME EFEEZ in
Vivo DR 5EBR TN, E— VM ZE At T E—RBHZ0
1pug 9OFEGLECA, D) /D7) a— ZEEN
FEICERLE, 2OZENS, ZOE—VEMIZ T
ED CHH &EE& 2 5Nz, AL TIE. ZOE—VEYZA
I E CHH-1 (P4-CHH-1) &44fF1F72. P4-CHH-1 D N K
Wiy 2 BRI 2T o ok, A EROT 7 U A
SFIAMBIEDCHH EIEFITEERIL =Y 2 S TH -
7o £z, THYIZEROTY A >0 T A —@0 CHH &
HELIL TV,
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7V TETERERR O ORENL

ofZRAIETT L EBRIIEEL Y WAELARER ARl T2 RO
SRR - B - AL 2HOK - AR -

7V TE DGR (AG) |JHikEE DI Ed 570N WileE & AG Zahld % Z S13AK
HTHD, TITHAHZETIE. Z7IIVXYIED AG DA EHHT DO 2 HE Lz,
F9. VIV IEOHMEATEZRE & AFL > 7)) —TCHEERRE LT, ZTORE, fWEE ok
Uil < Rt SNDENNR SNz TDEMLTDA > A AREHIRAT (IAG) DEfx:
THEL% in dtu hybridization THRIN/ZHER. IAG O mRNA 2% Sz, 2D EMH, A
FL 2T —TESEAINEITAG THS EBbn,
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HNRVBEA IFY VT DEHT5IHEA A BREEES T L B Vv A
TV hRY T VR

CRRBEHE - ShEEE R 2 - JLRBEBE ® - R)IRER Y ORAEME " - FEFEEEE * - & KRS
Lo BRI BlFEs - SaRRERER - B RIE

[FE=E]

CXAT IR T NV(GCV)ERHEIN D~ A 7 1 A — MV A XORRIEE —nFIEIL, £ 0

H%*%L%th X ORI BT T L & L THKRAZ 72T D, T, ALOAF A
VMBS ETIXT = MR 572 D GV T OV T, AKEED B OISy F-RITERAR AN
ICEVIER « 3HET 2B CAEERDPEEINTWD, EERERER S T D% < ITWHEA A 8

DY UNEETHDL Z L0, RUFETITRNEA 4 RmEEME S FIER L, 2O HCES

LRERIEE S VD GV OWEEZT~DH Z LA HI & LTz,

[ 5d L OB 2R)
KEA A Ry 7 & LT BAKED

O\/\/\/\/\/\-I\'l-
CHNVRFVIEA IS T LREH r?
L. — ST OBKEO R AL I LA
AUERBEES 7 (V) (1) 233 L, Vel

ALz, V _omf\hﬁﬁﬁﬁgu
b o mR i E S (pKa) A i B & 0 HlE
L., pKaiZ3. 6 LHEHLE, SHI V@7mk/ﬁm%@\ﬁm¢f$mbtevmﬁ
pHWfi%TLKOWSQT@ﬁ 1T 7T um TH o728, K0 ERMERI TR m
Sum, J O HEEMEACIXEERARITN 3 um /NS R0 i, RiERO%— @ﬂﬁbto
SREEVE SO RS T CoRIR X, ML D NS W E OBEMEEBIE ORI R LD |
1 IVIR 2 L B DO BEFRBEEAZ X DR OB W EES < GV DFEHE DO EMIRENRIR I KX
<BEELTWAZEREZLND, I T, MEOEILE GV Eif TOEKE OWEMREED AR
BA T 572012, GV OB — & B 2 BB EXIKENEIC LV HIE L, GV OIEw
& BB M OWTEE L N Z 72,

B 1. MVEA A BB 1 V O

Formation of a giant vesicle consisting of a zwitterionic amphiphile bearing

Imidazoliumyl propanoate

Yusaku Okura', Kensuke Kurihara®, Taro Toyota®, Katsuto Takakura?, Yoshiyuki Kageyama®, Kentaro Suzuki®, and Tadashi
Sugawara®

'Department of Basic Science, Graduate School of Arts and Sciences, The University of Tokyo, “Department of Chemistry
and Biochemistry, Suzuka National College of Technology, *Department of Chemistry, Graduate School of Science,

Hokkaido University, “Department of Chemistry, Faculty of Science, Kanagawa University

—739 —



BB M AR

~TOY VU IRAT VEERRT 5T =3 RS FOAmE R 7 VO
(RARBEAE ' - HZIRE ") ORRBRM ' - BHEAR ' - HHE

(3] oE. B TFOKFTERT 2HIRICH U ZHEEAR TH DR 7))V EHN
FHCOAEERZRBET AN, ERICERINTVWS, EAa51E. N T IVIELTREL#
BN FF AW EHEN S TS T EER L. FORS TICEBRE 21 I a8 EY
THIBMAZ XS ZIVITIRINT 5 Z & T, R VIIDE « HHEHTDHhFA MR 7)VDH
CEFERZBELZEESIZ BASOHCOAMRIC DNA #HEK RS AT L ZHAAD
ZET, RUZIIVHCEAEE DNA O HEEEDNHRMICHEET 2 AT ZE0 KL 7z
BEE S O N THIMTIE, 865 DNA ONAKHIRY 7 24> ThH 5 DNA 23 H FF > Py
FEMHAEERL T, XIVIVERNHEIND 20 IT5720,. YA HESTFTH S
POPG ZifimL Tnb, L,nL. POPGISHCEAEICEESGE T, aRTEITWAPLTLEDS
=%, EIFRPEHCAEICEI RN, £ I TARFETIE, 724 RS IVHEEE RO
HEFTIZTAN, R A MEFORFTEAHRETTO ZEE2HMEL 2,

[EBREFER) KEOT =4 MBS FIXTO L S ICAK LI, n7O0EThH ) —
W& p-E ROFIARNZT7ILTE Ripg, Willlamson T—5 )L &RkICE > T, HEMQ)D
BKEBIZ B 7= 2L EW(2)E G LTz, AT O VEEY T AT IVELZ D B D &Rk,
2HOY IV A=)V BRI ER LR W EINERNE T 5, £ 2T, AL TIEATOY >~
BT ATIVEET S DNA DERITHEDLONTNDETY IV M MEZHAWSZ EIC L, 3l
DY DILEMTHZT7 IF A FilERIT, Bonbam@) A L1 IV 7 IV a—)L % B
MICEHR I E 2%, IUHETY > %2 51 l. GPC THET 5 Z & TILaEYMAD ZE 15T,
CORBTIE, 731 MidEOEFRLZ 7 I—) TEMHRT 2BOMNAN %2, THF-7 &
ZMNEBRENS 70O RAY M ABD I ETRIERYZEZE LB IEEIENTE,
ILEHDNS ST ) TFIVEZRBEH) 7L THAEEL., B 2SR, 5507~ mEik
PO, BEMT/KP TS A ORI 7 )V ERKRT 2 Z E2MHR L. 5% EoT
DDOT7ITEe REBREDT I 2 2 HKNES S BB FRIERIKZ SR L. B FRiERMATR
MK&%?:??%N&D»@QE%E%®%%?E%bfhéo

1
_P<
o CN~o "SNP,

0]
p-hydroxybenzaldehyde /@%H 3 0/010'*20'0@—4H Oleic acid
Br-CgHo-OH > . > 7 >
Acetone HO-C1oHgo-O N(Et)3, Dichloromethane NC/\O’P\N(i-Pr)z Tet, THF, CH3CN

2 425%

N/

_P_ ZAN ISECAN
NC~0"™0-CaHis CoHir I2 NC~0" No-Catis CoHir EtOH Ko ‘o

o]

Caao L) P PO |

o Crofto " H20 SN /O'CmHZO'o—@_«H K2COs3 RN H
E—

4 68.6% 1 95.9%
"K.Takakura et al., Langmuir, 20 (10), 3832-3834 (2004)  ““K.Kurihara et al., Nature Chem., 3, 775-781 (2011)

Formation of Giant Vesicles Using Newly Synthesized Anionic Amphiphle

Possessing a Phosphoric Heterodiester Stucture

Muneyuki Matsuo®, Taro Toyota', Tadashi Sugawara

!Department of Basic Science, Graduate School of Arts and Science, The University of Tokyo
“Department of Chemistry, Faculty of Science, Kanagawa University
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LEIE e R e E U EA R

3P030
EAQ0—-45 B2 F724 Y —-CEEL
EF/HFRrYMI—=27ICE TR EFEIHIX
(AR -4 ", BARE 182 W)k -2
O BX &% £M KB, BT KM% 2 85K i2KR° &R F°

Electron transportation of gold nanoparticle network

connected with viologen-type molecular wires

( The University of Tokyo ', Nagoya University >, Kanagawa University ® )
o Kiyoto Omata 1, Taro Toyota 1, Michio M. Matsushita 2, Kentaro Suzuki 3, Tadashi Sugawara 3

(]

Hafatill L 38 Fihe LT &F /R
v M7= 7 & FHWIZEHI2SEAEEE 2 DT
%o ZOFMFEL, ARG TFIAV 24T/
B EXEIALFERAE LT~ A 70 X — hLih A
AOWEERZVER L, T OEERFEZFHIT 5 2

EC, MENICHES T OEEREY AL L2 L
3T & %, Nano-on-Micro ZREIEETH 5,

INFTIZ, BFa—F 2 OMiGIZ 7 IV F L A
VAT EERESA0FT7A4Y— (C3V) TE&T
SR ERERE LAYy P =2 ( 1) 128w
T ARERO T > 57 & 2 A% 1000 FBEEEMT  ® 1. c3v THEELEEF /HT
BILRMELE . CoBit, S ETHO * o b= OME (AR

b AIVETEEICBIT AEEREDS, C3V OBRICIZL > TEHEL WA L72720I0R I 2B R L S
%o HBIOEFEHAIL. BILEINTZ CV OATHWI/S—aL—T g U RiELE2z oD, £2
T, BILHIEDO A Y N7 — 7 O5FEMHEIZL ). 2y T — 7 2E0EEXEE L C3V ORITHE
NOBHR L ORRIZOVWTHREZHB L2 L2 HIg L 72,
[%5x) d d

YyaryIiAy—>bF (5mm E ) ZIILL.G
B, BWEREL., BHEAOZRITZ. $72. &

ORI DA A DR S, [ -
VR B . BEICETROESEE L | €

OHR % TN IR, BB L O L

7o (B 2) SR T O R A TSR L

HTIHALR AT S ¢, Cav/ TMEEN (01 | -
M n-Bu,NPF, / CH,CN ) THICEN % KiE L 72, 0

nm) % 034mMC3V/ 7t =M IVERS X e RESH T XL )
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B S R o e

O 11 mM &)/ RF 1 PV VERICERS 5 FEEL. ITO REICET /HFAy hT—7 %
TEBL L 720 &0 7 R, BEH 2 ORIt - TRRELL 72,

SRR L 72 1TO AR % 4362 VICHUD A, VNI BRI Tl 7z L. il 7V T TN
T 2T LT2ITO FEMRIZ 0.6 Vvs. Ag/ AgCl ZEINL 2235150 PRI TR F v > &k )k L 72,

(R EEE]

C3V {BOWIEA I BT, I F4 fE
(X 300-800 nm 24z S WX 7R S 2V D IZxf LT,
HFA T HNVAEIL 380 nm B LD 600 nm FF
T 2RI — 7 271 E (K3 ) — . 06

0.8

ITO #EE 500 nm RiOLME R E (IS <
0.4

% 3 & 2 THRBIOSHTIEL 600 nm DWW
E Lf:o 0.2

RS L 72 SRR LR MO RIEDO KR, V7 F
F O —BTRIEIL Eip = -0.4 V vs. Ag / AgCl ° 00 500 600 00 200
TRIDZENFHP o7 20D, F v b7 — A/nm

o 3. C3V HFF 5T HILED LV [ Vis

7 DFETTIZIE -0.6 Vvs. Ag/ AgCl ZFINL 72, UL Z A7 ML (0.34mM 71 h= kU ILER )

BREILT HHO AR MV TIE, BMAEE
600 nm. FHEIE 170 nm OWINAEBIH Sz, 2
W, &7 /KT ( FIERE 40m) OKET 7
AEVPIPIZ LB EEZbND, €2 TEAET
IR A <7 PV ERE L, EHREITT AH1 &
DFEANRY M aRD T2, BILEIINA 5 R A3
M35 T2 400-800 nm (272> T—HEICIL

25 min »
! AN AN
20 min

A Abs.

0.01 St

FEASRENIT B & £ b2, 580 nm AHEIZHI7 2k s

LE— 7 AHBL 7 ([ 4). LWEHIC D7 - 0 L
TR WEEHE AR L 7= D12 BT £ B C3V 00 w0 a0 800
DOREEZLIZ L > TEF 2 RT 2y b7 — 27 Off 4 BRIEISF IRTFRY hT—2D

ELEIL, kv b — 2 NETOREABEA L UV /Vis BRIRANT RV OREIREAE

T7eo b EZ NS, T2, 580 nm AL 2INYE — 27 1%, C3V OETLCHEEEND DL E 2
bNb, TOZENL, &F /K FAy VI —2 %@L TAHAIET, 2y T —27H2I1E C3V DiE
TSR L TWnbEEZ NS,

(&% k)

1. RBOOES - SHORAR - AN REIHE - SeARBRHED - B EIE, HARLFEEE 93 BFEREEE. i
Z5 3PC-061 (2013)

2. M. Brust, M. Walker, D. Bethell, D. J. Schiffrin, R. Whyman, . Chem. Soc., Chem. Commun., 801 (1994 )

3. J. N. Richardsona, Z. Aguilarb, N. Kavalb, S. E. Andriaa, T. Shtoykob, C. J. Seliskarb, W. R. Heinemanb,
Electrochimica Acta, 48, 4291 (2003)
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1P124 07 R R RS (2013), FHAED
T X REEA BZLO IS B 2 BRI
(Z IR« ) ORI 3E T, R JE kB

Theoretical study on the reaction mechanism of the amide bond cleavage

(Kanagawa Univ.) oChikako Ueta, Toshiaki Matsubara

[#E2] 73 FREEMNTRIE LIS, BT, &0 0 BRI F RN TEE e
L. 7 RHHEZIREINE & B2 D TV, 2 OBRIE, 72 FEASIZ LIZ VWD T
BB, TIROERFT LOBIBHIAR=VEMICIERBENLL, O LRT I RS2 HE
ICLTW3, ZO7 I FEGEOIITT 51003, BERSEE MV, BRI X o L
RSS2 A0S BERD 7=, LoL, B, Tid 5 WIZEIRE< OEMARLEEFTHT 3
RES IS B HHPN OPBESNERSKTWS, ZALDORIEIE, K10 path a £7-
1T path b DR GHMECHEITT 2 L ZE 2 bhTWnb Y, LasLZARA 5, Hutchby 512, R&27 U —
VL LT 2266-7 T AFLERY
CUMEDT I ROT IR L wé_ _»R>_§R_»’S_@@L
CHHAY ) =MLY SIS = RN T

Eas L, 1o patha £721% path b

L3 el Bt ot path ¢ OKGHERS % Rm%i » H R
RELE, comEwETE, Mo Y S é(o ~ N
SREEICLDT R MEA OB N NR; v

ERELDIER o REOKENESR \

BT 2 RPIOBRETDO A X J —)v { - t :

p=(1113

1

G- DIKFBEY D3| RS % 2512
LTS EBZHLILTWD, ABFZETIL,
Hutchby © 24228 U 7287 7= 78 RO i
path ¢ IZ DWW TEFLFEHEFEIZ LV fiE
Wra4T -7,

H"“NRZ HNR, H-—Nu
Path c

1. 7 X NG BIR O ROSHAR

(B FIE] s eE L <, REEKFELLET IR, 1.7 F L
226,6-7 N T AFNLERY D(” 2)F Wiz, fEERwE T BEN
BAEEBILYP)Z L V| 6-311++G(d,p) L JE R & W TIT o 7o, PHlitk i
BRLOEBRET, B E2HE LR Lo, OSBRI, IRC FHHEIC "/ pary 1(Me)
L ORER L, &5IT aug-ce-pVTZ FEEZREZ AV, =X —Z2HE L
T2 BBETABIRE T MC L D BB LTz, B3 T A — 2 OFFREIL,
RENE 2 vy, 29815 K TiTo 72, &2 TOFHEIL, GAUSSIANO3 7' 77 A& W TiT» 7,

2. NS
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[ # R & & %]
B3LYP/6-311++G(d,p)
L~ TO path ¢ 2
HEND SR
FOEB IR HE D
fbHgE & = x ¥ —
a7 44— V&K 3
T, mHD a bR
ROKFZRF OB
DALHIRE TH Y | 5K
B T%% ST N-C rotation H transfer N-C breaking O-H addition to C=C

58 HIT, 2RO : ' : : ' L
BRI A B Reaction coordinate
LEBEHEREETH D
ZEWyinotle, o, o REDKENERIIBET L 3 >TS1-4 DR THAETH A% ) —)L
SFOIE, 2ENKETHD I ENHLNTR ST, — ., KD 6 >TS3—7 O L TII i
WD LAY )= FIE 3R KiE Cholz, HIT, NIFEW 420D Me EAR72\ 1-TEF L
R CUDOEAEDTRAXF =T BT 4 — )L E I LTERER, 2D 4 5D Me FEONARG RN
ISEAREL TND Z N ghoTe, ZOMM AT LSRR, ERIICRESINTVDEHIZ, 4
DO Me FEDOAZNFEN N-C #hal v O 7 LA KORERT R L X — 20 S8, BHICT I NES
FOEFOIEBIEANHEINLSTZDTHDLZ N ghrole, EXYTUED 4 50 Me 13 H
L84 L(Me) & 72 WA LHIZEB W TT VL% N-CHlial 0 (2 &7z & 2 D= x L ¥ —41b

-
y

20.8

Energy (kcal/mol)

3.Pathc D=L F—T 17 4 —)b

Z X AANRT, BlRT A B
FAX—Z 400 Me e 20 145}/N\ /\
DAFPRIE TS E sl gy A 40 ura
KTHEATNDZ 23D glo f\ /\ ;1% N-C
AR Y=Y N 4B 7 / N g

TEOI, BERICEST E s A £ 130

M) C-N fE&Rfer 2 |4 10, 7 A\

C=0 MR I = L b, = L e Y
73 kit EomTok 0 60 120 180 240 300 360 1295760 120 180 24oﬁ;oo 360
REARRE ST D N-C rotation (degree) N-C rotation (degree)

BRRnbhnd, %HIX,
path ¢ & 24V E THREIN
T&E7-pathaf L Opathb
CEZ L, pathe ZE=R A F—MIZR b A TH LBHE 23w T 5.

4. C-NfE2lE Y ORI £ 5 1(Me)is & B 1(H)D = KL% —
ZA(A) & L(Me) DA B2 1K(B)

(&% k]
1) J. 1. Mujika, J. M. Mercero, and X. Lopez, J. Am. Chem. Soc., 127, 4445-4453 (2005).
2) M. Hutchby, C. E. Houlden, M. F. Haddow, Simon N. G. Tyler, G. C. Lloyd-Jones, and K. I.
Booker-Milburn, Angew. Chem. Int. Ed., 51, 548 (2012).
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M2 A1 5 ) HFFE36.0 8

E5)b7'A MJVD Urchin BIZREZE{L

OMERIE | EREH | SHKE " BRE "~
"R A RAR - BRREG S RTLARRE S BE)IK B

(HREHM]

Mfy &) ENSEVICHT 27 7o—FE LT, mEEES TR 525 U0 TED
NN THIBOBERTH S EREZEML. 7))L 70 IV ZHET IHERTDODR TN S,
Bex DT IV — T, S FRIBKRLE T CTlRE - 7R 2 1 T4 2O i A 7 7 (B0 1)
S5RBHNTIINVRIHCERER[L]ZHKIC. 2 FBEOYU VIEEEZMATNA TUy R IVERHBEL,
Z DOWNH T DNA OB Z 5502 Lz, TOREE. X 7))V OHCAME S DNA O HCE R
EAMEFEICHE L B )L 70 ML E R L Z[2).

FBaxDONXTUIVHRTIE RUTY A2 ThDDNADVEEHAERICE> T, BFF MHORES T
filii oy T2 B DN VWIS L. RFTICU R T Ly 7 AR I NG ZENRBI N, T
DURT Vw7 XD TFAPEICB T 2MEERD, ZOoE'F) 70 ) VOkE - 7ZITIFEET
HBDEEZTNDN, TOHMIIAHOEETH S, TITAHBETIE. BRINDIURTL v I R
IZEHLU. DNA DEANDKAEBRNNT VI ERKRKITHEA D EZHSNITHIEEZHNE L .

[R5 & £ 52)
PSSR PRI 0 BB L 2 IS EUBEIC DNA MR 10s 60s
MR EMA R 7 )RR L, 2EEDORY AT —
YHigH s (PCR) T DNA ZHlEL 7=, Z 0 24 10 pm
RIS T-RIBRIA 27N % &, Budding 12 & % — —
80s 265 s

NN ES-, —F. PCR B3 H#KE->/-ET)IL 7O
M EIVITIRG TR @mM) Z2nA 5 &, BIRN
RN S RLEEIZD S5 WEK, 2HMICEROF 2
— I MNZIFFERFICHT, ERICZBOTF 22— T ks — —
U7JAR (Urchin 81 EIR5) 1245 L 7= (Fig. 1), Fig.1 %7170 b )L Urchin BZR
Budding 1Z. UERTL w7 ZANRHMICEREINS ZEI0ED, BO—HAEH LT85T &
T IND, ZTHUTK L Urchin BUZAEIL, FOBRERIA X D £ <. DNA SNEIZ 2KRIIZEE D £ &,
VIR T L w7 ZAMEHMNTER S N2 DIl@E R IN-EEL NS,

S EIOWFFEIZE D, DNA DEANDOEEEIZL > TR VIV AN THIlRO 22X 2R L5 2 &
MRENTz. £z, Urchin TZEOEFEE, #REMILATBRIRZGE 2 BT 2 @R ICEELIL THB D, F
2—TIRX IV TATMIED %y 8T =27 (N TEIUIH =BRSS5,

! K.Takakura, T.Sugawara, Langmuir, 20(10), 3832-3834 (2004)
2 K.Kurihara, T.Toyota, T.Sugawara, et al., Nature Chem., 3, 775-781 (2011)
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73 @A R=(2013)

B1002
REANOBEH 2 HR & L-dEEREEORSY
(F2IIAE) OFK G7 - B BF - Bk Hal
Lot

FYRIIBEPTRANK - #TK - 8K - DBPCETATEY . BICRRKTREBRNEREICHFET 5. BRERAREA
BIHEH S NDRAHROFTRIZEL LTHRRAKIC K 5. BRAPHATHANNBWTIHATEIECRESh 2B EH2, B
BAPOF T EBRELHRE LS EORB LT o TE . B - BAARICB 2 MERLEHAT 2 EF VBB E AV INE
TORED G R FIFEREFIDORE ISR S h 500, BBRE. BERENSI0 MU ERET 2B S ICIIKBICRE SR 2 L dth
PoTE. FHRTEIEREL L CAROMIKRCHEARBOREHBRBICE T SRELLERT L. SLIIHESEED
KBBEANDTEOBEIIOVTHIHET S,

2. EBR

K BABRICBT A BREZLORF T, AFIGERORBE AL LTE&H), AN OMMIIK, RUFHIOHEO#ARR 72,
HRE L OKBBEANDTEEOEE OBREF T, 0.1~10 mol/L » NaCl, KCl, MgCl, CaCl K8 % Fiv. BIZHIZ T, Cr, Feizo
WTHBRE L7z, Bl ICP-AES (SII SPS3500) % Hw7=,

3 BRRUER

REIZHCZTIK. #KOBREIZZhZN., B/ (0024 ppm). #HBI (006 ppm). £ HMNFATT#A (EMEOmMAZEOD:
28 ppm. FERE1000 m XZRO m; 39 ppm, 7KZE20m ;4.0 ppm. FEME 2000 m KO0 m; 4.2 ppm, K20 m:4.3 ppm). )T OI#EK
(BEMEO m/KZR0O m ;08 ppm. FEME1000m KZEOm ;40 ppm, K¥R20m:4.3ppm. EME2000m KO m;4.0 ppm, K20 m ;4.1 ppm)
W OFE D B - AR KIS L. o RIIHENBERESEVENOMIIK (0094 ppm) THREBETH - 7o

R L7 OKBBA~DOBAE LB TIE, B, Cr, Feb T lEE O o TRNORE RSB L 720 BE~OEM &R L 721
Bl L LToOTRERBR I,

FFRO—FITFRUAEE KREFRRRFERLEEE @BNE) oXBEEZI LT,
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73 AL R=(2013)

P1013
TIGURR B\ B RIREER DR S50 #T 2

Boery 95 L ¥k BLee v 5 =

(Z)IIKF) O % - B AL EA BT

1 idrai
HAT OB A RABE OFTE. HAR., XEE. £28%. NEEL LFHVLRTE, HEERLUEHRBOETICE VT
B BREIED D T, FBEOFRLEETH 2. R TR, XLEABN~ORAZEN L LT, TEEHE LARFUELX RS
HEBLHCTH -5 R]) 2. EEFREEEXEINOBRERB L. TEOREXEOWARABTRY Y Y 7HIED
ﬁof:o

2. B

PRI ERSBB B XRITEE (Rigaku 3370) %A L. &£ % Niton W RR 59478 XL3t-950s (T R )V ¥ — 58RI #k X
WOTED) ORRLHEB L7, #EE X Rigaku 3370210 mm, XL3t-950s2'8 mm THh 2, T NF —FHBEHE XEonERE (S
SEA 5120A) #HVT1lmmg TDTy ¥ ZHIEDIT- 720

REIHE2R. BEE2AE. NE2RE. REH2RH2HROAY, MBE, 28K, Kit, FFEOBRIEB L,

3 ®E

WTNORBLSIOFERTHRATHD. Al Fe, Ca KH¥E&FTh, METHE LTIE. Ti Mn, Zr2 &L 2 L d5bdol:, SIDSEE
BHRESKBER>WEBR>FETH) ., SHEOEZRIMMERRET—H L7 HUSERXICCanSHRIIFE> R EB>BEE=
HNE, FeDEHARIFROBEB>UEER=NEThH-7 FeTRABDBLAH TCEEROEIMUERE TR L2VES b Ho
7o WEHNOKBOEZ OGN/, ELERACBTATENN (Rv ¥V ) DREEETo/. E0ORE. MBI —LEET
BRIGEDOREIZS 205, Fe, Mn, Ti%k $¥OTTRIZE L ORB CRESHIRENRONZZ L VAL L o7z,
DEIVEAEDERIZL > TRIREICECIRON, BHOBUTHET AL CTHFHORBICI > TOLIETR LS OBET
FIZOVWTRESTHUETRERTHS LEX SN,

1) THLERE61ES
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73 BT EZ a5 £(2013)

P1031
AF NN —RAE FOXFVHOKDRBIINT A2 RYZFL /7)) a—-ViRMOBE
(WENIKE - BYAAF 27942 2) OFH Sk - &H R+ Bk 7
1. ILBiz

AFNtepa—2 (MC) ERBAHOLLVEGTFTH) . KREBIMBICL Y BTEEOL Fa ¥ VEBRT 5. MCARIZR
VI FLyyY)a—)v (PEG) ZHEMLERL, 7Y MLHB TROKESEL Y, KRV ARKBICE LR cit. ¥V LiTe
KOREXREZY, BESNMLEEE & X VALBBEEMET ¢ 5. PEGORDL D IZKCI 2 X DEA G L7887 VL% T
ORBERL Y, WRWLEORA A+ VLB KABEE KB L R IBONE I Eibhol, AR TIEMCARICKCIRY
PEG%.iRM L 724 R R D BRIZOWTRE L 7=
2. ER

AL Methylcellulose (MC) (MC4000; Wako), KCl (Wako), Polyethylene glycol (PEG) (PEGI1500, PEG6000, PEG10000,
PEG20000; Wako) %M L. MCBEXBRZI=y FETEALSFH10X10-3. KCIHMES010mol/L. PECEBE*BRI=y NLT
ENGE02LEDLIMAKERBEL, B E L, MIERBHI T WVALREED E T 5 90T T2URMER L 2%, 4C T24 ~ 120 B4R
BR¥F L7z, HEHBEIZUV-VISNIR (JASCO V570). DSC (SII NT X-DSC7000) % B\, #IALBISORE AT L. FMEER
IR BERSE (AND SV-10) 12 & Y BiRHEE30T/h TEFE L. RV-ID%E# L 7DSC (SIINT) X AWEBFF- 720
3. BRRUEE
MC-PEGKCLA®D 4 KRG DAB TIEDSCHEIZ & h PEG L AR ORB Y — 2 28I 2 huio
PEGI1500 ¥ 71X PEG6000 % L 2 30kHE. —BEX AMMET A2 L ICE Y PEGE KEREL TV ARG TR L. 1208 #1127
MERTDIKRBIZR o720 PEGI0000 %380 L= BH Tid. ' MEBICPEG L RERE G LTV A KGFTHEML I L5 6. PEGOST
6000 & 10000 DI CRORBAR 22 Z & b oz, BEIMERTEIT- TV 2,

P1032
TG/MS &7 EX MY 2 RIZX 2BIEHEM B OFMFEEORET

2L w3 * LLles © 5 320 ELox

(YN AL - ERFF - HRIIKE - BB OZ8 H—' - ol R’ Wi S - 72 5 piE

T7IAF v sMBREBCT, BROBEMELEALT S L TORERLT IS PP, EPEEARHOAERIFEER
PP[wt%]  E/P[wt%]

EXR—BIZITbR T3, ZoBoMEeE - fIRIZBEICb ), B0 E
EHECHECHET 2 NBOMRATLRME LT 2.

RLBXINET, TGDTA L ZDBRSMBREN ARFOTFA 4+ Y RBE TR L v
BYT7 M ALRBESF RS LB RBEH VS S LT, Be 2B :
BAERBL B 2w A AN ML R BONE S LBEL T, Eiz, v b4+ |Mixture2
AERRAFETRETRANYS F VS EREFED —>Th A EERSH (-3.4) (+3.4)
(DCR) ZEFALANRY ARy F U/ TAILT, RENGEFY—T oA B0
—DOTHLHBHEERY XF L~ (HIPS) 2B L, Z0MHEBIeE - MK sEic
BILERELL. IhoR, HAECCCHOFTMBMEEEL VMELSHETH ( )NITERIELDIBE(W%]

5.

FHATIZ, EEEABEHBEL LTEHASATUEEY JubL v (PP) BAMICER L, Z08fFiEIow ORE L7

BBEAOPPEEMBL, ELLCPPLIFL Y/ TOE L {EAHE (B/P) THE A, LEMRIEMNT 5 PP & E/P oMK
KBEFHMS 22 LD THBETHS. L LedDd, 98, V7 4 {bEsHws2 T, PPLEPL VRIS AS 22X
E—IR—BTEEDDARY PANAY - IBRNT, MELBEHICHI TS/ 22T, PPLE/PARAE L PPEAHEER
HIEELRANL (E/PEARTHS~0wt%), TOMBRILFMERALL S, ZORSHERY 4wt N OWETHET 2 =
ENTRETH 7. SEORFICET 57—y BHLERR A FHR LN Y 7 b2 72 EALTE Y, —E0EER 7— 5 0E
TOEARERTEIE R, BE T AFMEREBL I ENTE,
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%73 EHHTIEZETERS(2013)

P1078
BESLBERICE VAR LMMKIEOBRE - REDEICE ST 2 28
(BZIKE - NPV Z9r2ay 270K KIkﬁiﬁﬂI:_)bp:?!; “%1 iti;?c" }E;-
A B - we - R A
1. i alz

ERFOKFICHBELEML THELAMIKE (FERBNTA) 2RESCE I R7ATHLNERLERIZ. SRELERE
LTHVOR TV S, HEBNFAERHE L 2pHAR L 22 KEEPICIZE FOFSI AT Y UBHESA, 08 pH 2T 458K
EbIlNbPoli, FHERTRELCEAIFOBAELEL, EWRFE LT, 7I /B SET AR EEHRNT AR
L7
2. £

FARBE50% IR L 7:35 cm X35 cmX 40 cm O F ¥ 4 — ¥ 1T, BEBILICE AMIKRBER (NF Vv s WS ) 4 —Rk
Bz —HuR) *HEBL. RHOOET2cmofBIC. NaOH, HCl &M L TpHS, 6, 9I=WEL77 3 J BAKEW (Ala, Cys, Ser,
Thr; %05mmol/L) ImL %2 Vh7ZEEIcmD Y v— L 2RE L. 60HES L. BEESIZICY FT v THI=ENL, 59
IZZEE CESR#ll®E L 72, flE12 JEOL RE2X X-BAND %/ L. KEBHRIB LV T o720 AV Y bF 9 ZHICIRT BT v 2 8
DMPO (55-dimethyl-1-pyrroline-N-oxide) #Fv:7:. Hb¥TH &% (CD; Jasco J820). A4 2V v 2 ENY L X F Y —
(CV; ALS CHI600C) 2k 2HIE b7 -7
3. R

COREL H RFBLOBERPTOT I/ BOBERBOELIZIZLALALNEWI Edbrol. BHEOKBETOL Fuf L
FYANEIL TIVBEESE L2VHAEEBREMTOREINT 225 73/ BPEET S ETRE L7 pHERETTHEMT 2 2
EXbrol. CVRIEL Y. BILMEMEORMOMZ SN, BHE0STRENOMEIIESLZ L bREL,
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(RO HTHARENS)
BT E 5 < Y NERBEHIE (DSC-Raman) % M7z PEG-MC D KB EE)

TTy Lok

(=% I e— MEBIIKED) ORKA B2 - Bk HT2

Ll
~
5
>

HE o TR oS, BECIIRBEICEESHh, ftoRVIEE—&HB
KUBWTRLZ IR RITERNL 245, RBoBEE0AR 85 L CEEHRT I
E¥aFEThsr—FH, BIHOERL SIIFENoBEELoAR A S hTERD
MUETEREICT S ok, BERERERICE (RS NS XRD-DSC, TG/

MS, TG/IR%G K2RV BB TB L LESTEE ERFE*ABRICAET 28

S ERBE R —FHHOBRNE L FOBE L FCEARIIRBTEIATEY XN Luser
5. BHONMELTREE T IR IE BN L BABTFEBRICT 201, &
BORENERICIETE, 2o, BoWNLERFTHOHEOKENED TI LW
EEBRTLIZELVEETHS. DSCRIIEHRLZEBRELFOL V¥ VY —B1{L%
THRTRTHY, S/ PHREFREICBMLOEEY SN TEL. Jhbokiid
FICHEHORBIZEFESY, BELPOBEETI TR LRBORE 2R TEDA, =
NOERMALTDSCHEE T v HEORKHE (DSCRaman) &35, <7
FHBEACDIV—F DB OBRICHEL, FREBAEERTFERCLTY
7. FD7ew, DSCHEE I Y FREORBHEEHVRTIESE { v, o  Figlschematic disgram of the probe head for DSC-Raman
DSC-Raman ® DSCEAZ ANHBEDSCEAV, Iy oRED L —F —BEHZH R

V=¥ —REEHVL I L THERHNNREELS 23, DSCED SBEBRORIT L 5 < v BB ELLORERET % iz L
7= (Fig. 1).

Polyethylene Glycol (PEG)- Methyl cellulose (MC) KB ERARBEIZL Y XV ORBEE(T 2 2 LB BE SN TYV5. PEGMC
REWDOLEB R b L — 7N 2R kL LT DSCRaman % v TRE L 2R 261122 W b ORGSO F AT oW T HE
5.
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P3037
V7 M F ALEBRSITEOBIER ST~ DE

L¥ 5L 2L LhpUE ey LBy LlLes 0 52

(RETREREE - ERH - AIIAEY) OZ8 H—' . i B - wlk B

V7 A VLR ESEL. BFA 4 ALEEORRDA A LBV 2 HE iL
LERTHENRBETD 7 I 72 Y PERELZVH L widE 14+ fLizs b, T
BRCHTFREBELBLZILHNTE, GCENFEBRIELLTLELORF L RIT S
TLHUETH D, DI Lt VT Y A LAFHI L SAE R OGMRATTREE 25 25
Tl AHTICEE LC ORLEBRIEOBR, GCH 5 ALMELEOBEL. 75 L%
W AVFF IR COBEBLEENKRIBICBRTLIENTEZ LD, A2 —=r
TN ETH 2, RAEIAE TIBEREFOEMARFDOR 2 ) —= ¥ 75
Fie, MEEONT - MAHHOFMMEL L OMBFMFE OV THEL T2 ey
ERECHLIODRLBIATOV T M+ VLERSTERE L H 2 2 L CRIIREY 7w

RUENAOmE > SHETH 2T -#AMIZ>wWTHRET 5, B1 DIP/IAMSIZESY—EMSAF LTS A

FERF L LCEHROBERE 2 HEERCTAL, e D =Y iionTRE (YRR OF )

HAGKT R, £ ORIBBR b SBIERZ OB  WMAORE 2o 2o B LAKEBIZFY 2 7 2L/ SBIALab (model:
L-250G-IA) (DIP/IA-MS) &V # 2 8 Thermomass Photo {[TG-DTA]/[PI-MS]) T& 5,

IREDY T M A ALERANEBOFSESTFA 4 VR L DRBEREFB L 222 — 2 27— 5 BB SRSV S I
. B (RE) WASA—SRFFAAYE— 2 OBRELEBLR P LEFFE -2 44 OB FEBRNICFTLLETHS
(D)o 20 &5 2 8IRSRN 2 5 % 47 ) REMFOBIFETH 2 0T, HEOBENERBIIN LTATELRAL. 2hb
OURIN % 5T 120

BCEBOTES

=
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P3112
Iy b)) vy —%FEEE T 5 VOCHREH
(w%)”kﬂl . AITCZ AIS’I‘3) OL (8} =< tl. [(‘JJ?ES x %l ilftsi.' ’) ”l ﬁ*ﬁ tLUbZ L I‘i:-l)éB ll,‘at 'ﬁ’) l
LRSI

ENERGEANRICHTIHEO—RE LT, REREEHBOBRBEABILESY (Volatile Organic Compounds: VOC) DB
EREORFLITo T2, KERREMBO VOCRESERI T 2207574 — (GO) 12 h P, VOCHZERIA*<—4
YE=Tx—ARRLAF VHERMS JAMS) KLY FPAPRREEN TR THL I EABELTELD, MIZEBITH L,
BELLVITHOEGTREAETXELILATEL, SRETaAv b o—iday F R PERARL TV, DR R
RO—RE LTARMRUARRZ 1273 K T 1R & 2B BB ERIBLI % 17 o 22 B R O VOC RBLE A1 % S L 7=,

2. EB

AFHIAMR, 123K TINMR U2 ARARRISLE LT o AR EME L, RBE L TR OABIZOWTHRITL
oo RBWHRICHRINITOREZEEL. EWNITHELELH 2 VOC & LT Carvone, Menthone, Pulegone, Citronellol, Geraniol, Ben-
zene, Toluene, p-Xylene DEF8 A Fiv> 7z, EBRMERUFGCHIZSMIIBMET— Lz, RIS BVWHERESZOAE L5471
SOBMOYHL, 2F¥R =4V —Tx—2AHOLARBMBERKIHTEE (Canon ANELVA Technix, TIAS2548) (2 & b
He ZBA T, 300K-573 K, 10 K/min THEME L 72, %7z Micromeritics ASAP20101Z & b e XEH - MILES BRI 24T 7.

3 ER

ABOVOCHEAEEIZI-BUBETH o720 EHFHENLSWORENA SN L o7 AM R TIRACAT & B L T3-12% D VOC
BAEBORMAA SN, FHEEMLESY TRIFIIRERIHE 2o 1RHRELEEORE TI282-99% D VOC L H, 285 RIRIE
RBEHEOFFTILZIZI0% D VOCEEEE ok KBRARIELBICL o TRERNEL UM T2 EFREINT, BRESGH
EoWnTHLHET 5,

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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REEEBOT I ) B~OVEH L RBEYR

cLeE B ) 2 [ I

(WZNAHE - RIABRERETY) OFK HT' - ok Hd -

4

th »05

% R’

o

1L Loz
HEEEAAI KRR, HIME. VI VR, KB R LOFREREE T, ERAAEANRS MLVEEL. BERTFCH 260
F (REEFR) OFAIL VAN LBREHRELET 5. BERBCHTIERRT S LT, EREHREDICHEEL, F+—1 &2
HIBINEF 4 REHT I /B TH 5 LCysteine, L-Methionine i2 ¥+ 2 REHEROEH 2 H 2t (CD) HIEL5C NMRT
BETLZFER., 73V BROBHFREELY SBRERBORMIITZI 52 EXbho T a7k, BEBMATOREEEMIT-COOH I2&
BLTVEaRFBIKELANLIEAT L L2 0N, BRSO 7L H Y BERCRREEEROEAIZL D 7 3/ BROBHER
BHUELLTWwAE I EfbhoTa,

2. ER

BEFRKEFVEHEIL, NaCIOWRLMATHRL, HCIZ 7213 NaOH TpHABE L 7=, 7 I /B & LT L-Alanine, L-Valine, L-Leu-
cine, L-Isoleucine X 1if, BB EFVERLT I /Bl XKEEXBRBETELL: 1 22L5CREL. REBERE L
7:o REBFBRBEIZUVANS FVEE (SHIMADZU Multispec-1500 Hyper UV) TEEL. SERBEH A 7Y v 7KL S v 2 b
) — (CV; ALS CHi 600C) THIEL7:. 73 /BOBERBLH_HHE28ET (CD;JASCO ] 820) ik b, 4T HALLE
D0 % RAE#HIZC NMR (JEOL JNM ECP500) THlsE L7, BEHERBIIREHEBBESERORBEEL RAKI12EHBE
LB EHIIoWTITV, £AREREF—TH 5,

3. RRRUES

CDHMZETI. BHLATRTOL7 I /VBIZBWT, 200nmHEICENE — 7 Bl S h b 5, KEEERASELRMLA-ZBT
BE—7BELGRA L7 pH 6l ETRE—2HBRVR LD, BEEAICAOY -2 A 0hE, BEICALN:Y — 2 ZIIRRE
fEBE S, BLIIE - BENNS ok, TI/VBEKEERBORESERD L OEBELY I5~30C TRHILAE -
¥ — 7 BEOELICIZBERTN S D 5 L tbh oz ISTTREMNOY — 27 1 32BHN EEBShE 2 Edtb i o, CVIZBWN
THRN I TS 7 2 ORBEMLVBHMENS, 7 I/ BEREEFRLRESERORH IOV TI0T TYC NMROBIE 2. £
HEGEEL TARNOEY - BROAL oA LR L AB L7, BEDERBR TN LZEDRIIVTALBRS At v
Zidbhot,
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R O B AT — i R B R —

yEOLE © 4 rhEBh R A Lot ® 52

HZENAE) OF W (6% - B HE - 5

1. iRLaic

RREAINEORL ZBEAEZMAELETHAT LI LT, BRI ELAFBTLILATELERATH . NEBIZHVS
NARBEREPLIL. BRI EfTo Ta 7, TORBRADOHEBIC L > THRSBREIZEVNS B2 E2bh )., WETEIRAE
ROFTA2RILBZ LR SOIBMICLIBZRAEDALNSZ EMbhoTES, FHRTIE. ESBELENL ) L SHBE
OREELNDIT, TAINF—GFPHBAALXBRKBICL VI ET o, ILHREBREOMRERL ORBEL T 7.
2. EB

BRI TRV F = BEBEXBHTHE (SIINTHSEA 5120A) 2MH LWME%ITo7. BT Y A—% —1.0mm g1z TH
HWHNS5HEHMEL. BBV ORFEIIOV TR,

FBPHI R LR (W FREEZ OGN R4 A, FUBBERK60S (5 b3MIdiEeE). REB6A, BEK] A, BE] A
FOMABLEAL04) 2MHA L. FRRIEEMTON L,
3. RE

WIROBRRL SIOTHERPBATH D, Al Fe, Ca, KAG TN, MBTHEL LTIk, Ti Mn, Zri &t L dtbh o, $7:8<
OEFTRAN A S, Fe & SiOMBEFAHME LR E 2o Tz, BEKTIL, FedhBiE ORI SH. SioKHED %
(oTwize ZOBMIZFe DMEREIKEVIZEHEThH o/ BAEOHE T L ICHET 3 & BB E R URER Tt Fe 217y
LTEHWETRE Sz, BEOHHRER L oRBIZOWTHHET 2,
1) L6l ES
2) BIIGHILEHRSE
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I —18 AFLELE—RAE R F)Lfo
K DR BE 53 M

(&) KB, A~ AF 2 HF A 2] OF

1. L
AF e —A(MC)E FaZFid, MBI XY F Ak T 28Ty v TH 5,
MCt FaZrigR ) =F Lo 7Y a—LPEG)DHEMIZE> THFAMLIEEA2EKT S &
L ENTE, MBI THALBEND ZRERBATETCHD, = F L4 F
v K (EOX) ®FE /N4 % T 0.05 LL Ld PEG6000 ¥/ L7 MC & Rue L <Clik, 7
MeBHHA L TRBTE Y AREBICE>TZHEBICBWTH, KORREIZZF Vbl & &
Y TNV OREERBRLIEERDN - EHEEGEOND ZER Do, THIEX PEG D
BEKENZ Lo MC DB ﬁECW%ﬁé%%kﬁzgﬂkomwﬁ%%ﬁ$%&L
T 4k o Fh R B R (DSC). KA T O RS EIE DO 2= R AHEIE (NIR), K @ YO0 NMR
@3%&#ﬁ%?%éoxﬁnfi\MCtIu&»’ﬁ#émemm%w KO
WEZFEMICTHRE LT,

2. EB

X Bl 1 Methyl Cellulose 4000(Wako), PEG 6000 (Wako), %z ff i L. PEG i )E (#nk =
= v M TE /43 0.02, 0.03, 0.04, 0.05, 0.07), MCRE (Hlk==v ML TENLH
] I10X103) AR5 X H9MAEEAL, RE L LA, MERBIZ., YL {LEEMUET
B D 363K T 24 BERIMNIE L 7=tk . 277K T 6, 24, 48, 72, 96,144 FFRI R FF L 7=, I & %
& 1X. UV-VIS-NIR (JASCO V570). DSC (SIl NT Exstar6000 X-DSC7000), ‘'O NMR(JEOL
ECA400) % H W . Z b mi#% o R B2 Wl E L=, £ 72, 7 b Ak B2 130k B 3 & (AND SV10)
2 K0 FE G E 30K/h THIE L., RV-1D Z % 55 L 7= DSC Il & (SII NT) b 1T » 7=,

3. R

KEEREORER LY MC B Fu Zbix, EOX /L4 0.05 L L PEG6000 % &N
L7 &lE, EOX OEFENLGRICH > THALIRENIK T 52, EOX E/A 53 0.04
quiEWMEF@ﬁTiQWém@V’&hb#oto)*Ewmbtﬁﬂfﬁ
EOX ELS K004 TFTOHEABICORT IVALIEENK T LT,

NIRRT B
T 259-1293 FE i LB 2946
Tel:0463-59-4111 Fax:0463-58-9684 e-mail:y24moto@kanagawa-u.ac.jp
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FAROKDORENHERSE SN LB LI, MC OB KMEHAEEHICE > TERENE
T DOBERE R LI PEG WERAKMEMAEERHL, MABENTE Y VREBICE-72H# b,
bOLBRESNVFTOREEMERET SO EE XL TS, Fig.llZ PEG #& T MC E K&
@ DSC i EZ R L7z, EOX TV F 0.030REHITEB W TH KR PEG & kit
O Y — 7 DBl EnD, Fig2 kB o EOLELEZ R LT, EOX £ /N5
2 0.05 L L CIXAAEEVE N ZF b %D L. 4~5 BB % ICHR %2 27 VL ET O fEIC R -
TWA N, EOX /N5 HE 0.04 LFTEZFNMLICE > TIEEAEELL LRV &b
MD, ZORERIT 1200 nm AFTICBE SN D KEEAGICEE T H2KOBIE — 7 Oh
Kb bRz, MCE Fe s oG EICHEEMNT 2 PEGRARLTWD
THEBEXDLN MEREORKRE L HbHE MC4000 & R 57 )L TlE EOX E /L4 % 0.05
MWEERBEEEZ DT,

30 \\ T T T T T
_____________ . o 43 g
\f— T /
L . \ If 40 4
~\ — [ _—
N \ Il 3
E .......................................... \\a'l \\\\ __________________ o k k
: S\ T ] S N N 1
el 1 —
= / L =
3 Y A = T
3 4|
A II | '\c ‘ -
by -
Ay ’
L 5 \I," I 15 * _
b v
=4 \.II'J 10 Y Y 1 L 1
" W 0 24 48 72 96 120 144
| | | | Keeping period (h)
bRl 200 600 ma 2800 2e0( Fig. 2 Changes in melting enthalpy of eutectic of FEG and water
ol Faction afBEG: -0, Tﬂ%)ﬁ_ o0 with keeping period of MC4000 hydrogel containing PEG§000.
Molar fractionof PEG: ==0.03, —0.03, - .07
Fig. 1 D3C curves of MCA000 hydrogs] eontaining PEGE0ND. Molar fraction of PEG: W 0.02, L 0.03, L 0.04, b [I.[IS,. 0.07

1) WAL T 8R&h— 5 Wi — F8 )1 #il,50 Ak 57,60, 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)
5) Y. NISHIMOTO, E. SHIMODA, Y. UEHARA, T. SUZUKI, 41'"" NATAS (2013)
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IV —13 KMy A O BRI kT B
%%ﬁ%%@%mﬂ

(B ) KB BN ANNA 7T 7 % A4 = A AIST]

) Z W T Ay L < &

THB A, HES, AAmA, mEEE, WAL T

1. L

WM TOLbES SR ITENERER & LT, (4K, B (RE), BN -
mEOK), BRBEDEZZOTWE., MEMRERNEZZON D, MBI OKR T &
LT, mMERBEZEDILFEHEE., R, mNAl - ZREA ., ARy,
IR EMIIEGLTWVWD, BAkMEEGES T THDIEAFLELE—R (MC), AU E
=7 a— (PVA) ZBY EF WA FRY ~~—ThHbo2EEERY =F L > (HDPE)
S L CTHRABRBHOEBOMIEEZITo-TWVD, MO TOREICEREEEX D LT
HEN D5 300nm LT OSSR EBE L7l iiEiE o R %217 - 72 5% . MC,
PVA, HDPEIZ Xt T 2 AN M BB H O B NS FIEIC Lo TR TE 22 RN bho
oo ETXOREIT290nm & 270 nm TR RS 2 b bhro TE 7, AW TITEARD
fRBFEOFEM ARG E DSCICE 2 MalfER2HME T 5,

2. EBR

# B Methyl Cellulose 4000(MW=88000 ; 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)% ffE fH L 72, TGIXZ U 7 /L E = —TG (SII NT), DSC % SIlI NT Exstar 6000
DSC 6220 # il L7z, & TAF~—A ¥ —7 = — X% 7 57l BBk A& KR
'E & 4y M1 %E & (Canon ANERVA Technix, TIAS-254 )2 X % 24 45 f 18 72 D 3 A K AK 5 #7
AT o Tc, REHIZTBEBRHB 2B EEAY FIET L F M =128V T 270 nm
(5.4~6.7 W/m?) }2 T8 290 nm(10~12 W/m?) ® ££ #} # IR 5 % 50 T 19 WF [ L 38 I [B1 4T - 7=,

3. MR

HDPE TIl% 400~500C 217 T 1 BB fE 2. MC TIix 300~400°CIZ niF T 1
By D B4 25 . PVA TIE KA OHEFRE D% 12, 200~300C & 400~500°C (T 2 B P o 21
DRENBLI S D, KPR O By iR TR A RIS ﬁﬂbtk:% MC4000 o 224
DB MBI B W T, REHAEBT A .iot% DIRENEITT D DR L,
270 nm, 38 BRI MG EHIX o L 72 12 &M>fr¢6_&hb#oto

NIRRT B
T 259-1293 FE i LB 2946
Tel:0463-59-4111 Fax:0463-58-9684 e-mail:y24moto@kanagawa-u.ac.jp
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MR — 27 NEHl XD PVA TiE. DSCHIERE LV | RABRBEHRE o @l it 2 —
JHRENMUEMICBI I, MMAELIKR T T2 bho7-, FigliZHEREZ L
7=,

Table Melting enthalpy of PVA

AH (J/g)
I —— 270 nm 38 h 65.6
.% 2 — before irradiation
Sé — . after irradiation at 290 nm (19h) 290 nm 19 h 71.8
-+ after irradiation at 270 nm (38h) -
— . after irradiation at 290 nm (38h) e 38 h 56.7
E
s Before irradiation 83.1

1 1 1 1
450 455 460 465 470 475 480 485 490 495 500 s50¢

T(K)
Fig.1 DSC curves of PVA.

SR I, MC Tl MW18,74,86 D ¥ — 7 78 . PVA Tl3 18, 70 ® ' — 7 N &
Nz, BESLICHEMEZBRFNEZ2ED TEBY, £ABRBHOEE L DLDE CHRET 5,

LEDOREREID . MC,PVA, HDPE (2% § D2 RN BB S O BN B 5 FiEIC L » T
M CTCED2 RNl 20 EIZ290nmE270nmTE LD LB XN T-,

AWFRITIEBEEMFH IR AT vu 72 7 FEF 35 (12-504, 13-505) 12 &

D AT - 72,

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) LBJRSEK, W R E, BEEEE, AL # 47 B AV E R A =, (2011).

3) WAL, WHRFE, THBEKR, LESZ: $ 18R &GS Foitms, (2012)
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B0 F B DB R ML ek 9 2 SRR RS oD B2
Influence of UltraViolet Irradiation for Thermal Decomposition of Polymer
Ol fE—4A, TH BEKB, WA A7 B Mk #4 A EiTa
A (BK) BHANAT 7P AR, BAZR)IRH)
oKenichi Shibata”, Eita Shimoda®, Yuko Nishimoto®, Yutaka Ichimura®, Masayuki Iwasa”™
(®Hitachi High-Tech Science Corporation, ®Kanagawa University)

Abstract

It is well known that a degradation of polymer depends on ultraviolet irradiation. We examined High Density
Polyethylene (HDPE), Methylcellulose (MC), and Polyvinyl alcohol (PVA). Influence of ultraviolet irradiation
was observed at thermal decomposition temperature and activation energy. The thermal decomposition
temperature and activation energy was decreased by ultraviolet irradiation in HDPE. Thermal decomposition of
PVA became the lower temperature, but activation energy was increased. Influence of ultraviolet wave length was
observed in the activation energy of PVA.

1. 1ZLt®ic

ma T OEHELIEE T RIMNRER & LT, ot GRAML . B GRED) . BN - RAEECK) . BRESS
QB % AT, MR ERE 2 DD, MEHAIIOKR & LT, @RI Z & O 7o b i,
R —PE, BIE - REAI, S ERH ., IO EMEICE S L WD, BxidBlkER ST
HHAFLELE—Z (MC), RY =17 /)La—L (PVA) #HEY FF, WEARY ~—TCHrHFE
AU xTF L (HDPE) & il U CEAMEIRHN O BDOIIEEZIT> TW\D, moyFORMEICELY 5 2
HETFREIND 300 nm DL T ORINRZ RS U 7= 3B O BV B R O et 217 o 72858, MC, PVA,
HDPE (T35 % SE MG BRI D BB BT FHEIC L > THRFTTE 2 Z L 300 o7 Y, ABFZE T3y
MR D FEM R RRET 2 59 5,

2. FEH

#EHE LT Methyl Cellulose 4000(MW=88000 ; 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 No0.205) % f F1 L 7=, TG %
STA7220(Hitachi High-Tech Science), DSC & DSC7000X(Hitachi High-Tech Science) Z{£H L 7=, #F& T
AF v —A U H—T = — A% T F/AIR MBS A U By M 2kiE (Canon ANERVA Technix, TIAS-254
BN X DB R R DA LRIR I BT 24T - 7o, 3EHT B SRR A0 o R JL R 2R W - SE T e S i 3212
%wf2mnm6&ﬁﬂMmHN)NMWGWHMWﬂ®ﬁ%ﬁ%%%£ﬁT1%%@1%ﬁ%ﬁoto

HMEi SSMIRE O WE RATHR & FTERAMRIRGTIZ K o TRIEMESRIA KU 35 1T 2 BV i BH AR IR L MR RN
7 kL, \mﬁ&@@@m:z»% #ﬁ<ﬁotoﬁ*ﬁmA%®MMTﬁ HDPE & [AIAkIZ4R
FRIBSHZ X > TRIEEFH A 5y fRBRARIEE DMEIEMNIC S 7 F LTV DA, B oiEik—
RILF—TERIMRE DI R ié#iﬁmw%nzwmnfi@@mizw# ﬂm<ﬁéﬁmf%oto
—F. A UBAKMESS 10O MC Tid, HDPE & B72 0 | SRIMRIREHT L » TRIGHEZRHA % 531
BRABIREE R EIEMIZ > 7 P LTWD Z EnMyinoTz, £io. BRI Té%@mizw%~%ﬁm
F30%FE TIHEE L 2D, SIGFHE 40%LL ETIIIELS 7225 Z &3 hoTz, LLEDZ Ent | @y T4

DEEIRELAL DT BT FIENENTH H Z Lo T2, PVA & MC OB fEBRETIX, Th T
. m/z=70, wrm#ﬁﬂm®hﬁkﬁé LW TG 2, BUSRBIEIC 331) 5 6B & 0 578
ERETT 272010, ZNDORERICEH LM Rmat 285+ 5,
nTE?k\mE%*\EE%A AR, TEARA . 55 18 [|E i atin £ (2013)
2)T.Tsugoshi et.al., Talanta, 70, 186-189(2006)
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BEUVRYIFLUTYa—ILEFETCAFILEILO—XRE FOFILD
REENHT

State Analysis of Methyl Cellulose Thermo Reversible Hydrogels Containing Salt and Polyethylene Glycol

OTHBEK - etz - AL T °
CHR)IREL, "(BR) N—F o~ =Ty RY)
Eita SHIMODA, Toshiyuki SUZUKI, Yuko NISHIMOTO
(Kanagawa Univ., PerkinElmer Japan Co. Ltd.)

Abstract. Methyl cellulose (MC) and Polyethylene Glycol (PEG) were considered to be environmentally and
biologically friendly materials, and have been applied to industrial or biological use as a highly hydrophilic and viscous
polymer. In this study, we focused on the MC-PEG- water system and MC-PEG-alkali chloride- water system at the
water-rich region. The water state and the DSC-Raman measurements were investigated.

1. [IL®HIC

AFrE—A(MC)E R 7 uiE, MBI X0 Fb T 28Tt 7L Th D, MC B R ZuidR Y
TF LT Y a—V(PEG)EziE KCI 72 EDEDOWIMZ L > THNMLIBEA IR TS Z N TE, FIE
L5 THMLIBENH ABREFMAIRETH S, =F L 4% F (EOX) DFE/L4EZET 0.05 LL_Eod PEG6000
%7213 0.10 mol/L LL @ KCI, RbCl, CsCl Z#EM L7- MC & R Z /LTl Z/UBBEEI L TRENTIZ Y Wk
RIS T2 BHZ B W T H, KO VbR E e . FOVOREEZE Kk U7 1A — MRS 5D
ZENDbMoT, ZTHUE PEG DA, PEG OBKEENZ LD MC DG SICERT 2R EEZ BN,
AWFFEClE. MC & K A c%id % PEG6000 DE /A LROZEMAMEtE . PEG L 7B ) 7 T4 RILfF
TTOMC & RaFZ oM liatziro72, 2 E THETL T& 72 DSC 2 &k 2 S o@fif@d iRz iz <,
#7212 DSC-Raman 12 L 2 IE T - 7=,

2. EE

A EHZT Methyl Cellulose 4000 (Wako), PEG 6000 (Wako), NaCl, KCI, CsCl (Wako)Zf#i i L7z, PEG M /L433R
DFEMZ2ET Tl PEG 12 (EOX E/1433 0.02, 0.03, 0.04, 0.05, 0.07) . MC i) (k= ML TENLS
F10X10%) L5 KoMK EIRA L, REE LTz, PEG RUT A B Y 7 1T RIETF TOMBENTIL. PEG
M (EOX E/L453 0.02) . HHEE (0.10 mol/L) ., MC 2 (R~ =v ML TEASER 1.0X10%) L7225 &
IR ERA L, Bk E Lie, WEREHT, 7 ABIRELL ETH 5 363K T 24 FEMINE L7=1% . 277K |2 6, 24,
48, 72, 96,144 FFREFF L7-, MIELERE X, UV-VIS-NIR (JASCO V570), DSC (SII NT Exstar6000 X-DSC7000).
O NMR(JEOL ECA400) % FiVv ™, 7 ALRTS OREHEIE Lz, 72, 7 ALBRRITHE R E (AND SV10)ic
X 0 HIEHE 30K/ THIE L, &4+ T DSC-Raman #IE (PerkinElmer DSC 8500, Raman Station 400F)(Z kX V)
HESAE (Raman:100 mW, irradiation: 6 s, —[EIfR4T, interval 10 s, 3200-200cm™, DSC:74 L & 8-9mg, o — /L4 24
EH EHRKE T, FIREE: 2KIimin) #1{T-o7z, L—W—BEHZ X 2IEELEEL 0.03K LN TH %,

3. HBRLEER
3.1MC t RuFZ k4% PEG OE /LI ROD %

FEEERIEOFEFR, MC & R4 L, EOX E/L43% 0.05 LLE?D PEG Z ¥R L7284 1%, EOX OE/L4yR
W TH AR DMK T3 %23, EOX E/L40 3 0.04 UL T ClEZ VAR DK FIZBLHI S v 2 & b
STz, —ETZ ML LTZ3EFTIL, EOX V503 0.04 L FOGAIZO AT MEIRENMET L=, % 2T EOX
EL43E 0, 0.05 0.07 ®PEG #5H+T5 MC t Fu 4 /Lo DSC-Raman Il E %17 -7, PEG 28 F 72\
A 137K, —OCHs, C-0-C 72 £ D MC S5 D5 SR E N FIRIZ L 0 /h & < 72 5 A3 EOX £ /L4533 0.05 Tl PEG, MC
EHLDEFHRE L ZITA ST, EOX /L5 0.07 TiL PEG OE SHRENAIBIC L VM5 Z08b
Motz FETFERICE KD E— 27 38E O PEG D&, MC DA THHIL, MC-PEG TILiEd L7n-
72o EOX /L4353 0.05 DL E Clrddh i o mifg 2 B3 7 Ak L. 4~5 BB ISR 2 127 MERTOEIZ R
STWDHMN, EOX FASF 0.04 L F T MEICE > TUIEAEBIL LW ERbhoTz, ZORRIX
1200 nm T I B S 4L 5 K EREGICB 5T 2 KON E— 7 OFERN D b FFS iz, MC & R Z L4
B FICHAEERT 2 PEG AR L TWAHTED EEZ L0, KENTEORE L HbE, MC4000 & Kr 7L
TIXEOX B4 0.05 NERBEELEZ N,
32PEG TV a4 RIEFTFTTOMC E Kabn

KCI < CsCl # 0.10 mol/L EF 7 54, EOX B/ 0.02 128V TH, FI/VOIREEZE KB L 72755873 48
REFRREG OND Z &N oTo, PEG 5 £V 56 O DSC #ERD 5, MC & R 7 L HTo PEG
LA A DOMAEERIC L DR EEZ B,

4. SEXH
Y. Uehara, E. Shimoda, Y. litaka, Y. Nishimoto.: Trans. Mater. Res. Soc. Jpn., in press
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Elemental Analysis of Natural Whetstones

Y. Aoyanagi®, M. Talkaoka', Y. Nishimoto®*
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*y24moto@kanagawa-u.ac.jp

The natural whetstone is a specific rock to produce from the stratum. From a whetstone used for rough
processing to a whetstone used for the last abrasion, there are various whetstones. The natural whetstone is not used
as an industrial use now. Therefore there are few chemical studies of the nature whetstone. The study of the natural
whetstone having superior performance is important.

In this study, the elemental analysis of several kinds of natural whetstones using X-ray fluorescence analysis
was done. Element concentration varied according to the kind of the whetstone. In addition, distribution of the
element concentration was seen. The result of measurements of excavated whetstones were also investigated and
discussed.

References

M. Takaoka; Journal of the Japanese Society for the History of Medicine, 58 ,67-74(2012) (in Japanese)
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Influence of UV irradiation on the thermal properties of Methyl cellulose and PVA
“K. Shibata®, Y. Ichimura® , M. Iwasa®, T. Tsugoshi, , E. Shimoda® , Y. Uehara®, and Y .Nishimoto®

Y Hitachi High-Tech Science Corporation, Tokyo, Japan,

2 AIST, Tsukuba, Japan

3 Kanagawa University, Department of Chemistry, Hiratsuka, Kanagawa , Japan
“shibata-kenichi@hhs.hitachi-hitec.com

Thermal properties of polymers are important of the index of the degradation. We paid attention to the
influence of ultraviolet rays (UV) as a degradation factor. Methyl cellulose (MC) and polyvinyl alcohol (PVA) were
considered to be environmentally and biologically friendly materials, and have been applied to industrial or
biological use as a highly hydrophilic polymer. In this study, we focused on the thermal properties of MC and PVA
which irradiated UV of 270 nm and 290 nm.

The melting enthalpy of the PVA was decreased by UV irradiation. The thermal decomposition temperature of
the MC and the PVA was influenced by UV irradiation. The influence of the irradiation wavelength of 270 nm was
different from 290 nm. The activation energy of the thermal decomposition was investigated. Evolved gas analysis
using lon attachment QMS was also investigated.

This study was carried out under the Cooperative Research Program for the Okazaki Large Spectrograph (13
-505)

References
1) T. Tsugoshi et.al., Talanta, 70, 186-189 (2006).
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E. SHIMODA', T. SUZUKI? Y. NISHIMOTO"

! Faculty of Science, Kanagawa Univ., Hiratsuka, 259-1293 Japan
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Methyl cellulose (MC) and Polyethylene Glycol (PEG) were considered to be environmentally and biologically
friendly materials, and have been applied to industrial or biological use as a highly hydrophilic and viscous polymer.
In this study, we focused on the MC-PEG-water system at the water-rich region. The water state and the
DSC-Raman measurements were investigated. MC-PEG-water systems in various molar fraction 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 MC-PEG hydrogel. The melting behavior
of eutectic of PEG and water by DSC shows good agreement with those of NIR, NMR measurements.

When we added PEG with more than of EOX molar fraction 0.05, the MC hydrogel had decreased gelation
temperature with a molar fraction of EOX, but, as a result of viscosity, the gelation temperature had not decreased in
lower than EOX molar fraction 0.04. The DSC-Raman measurement was carried out. As for the sample which did
not include PEG, the signal strength of MC chains such as water, -OCHaj, C-O-C became small by heating, but the
change was not seen in PEG nor MC signal strength in EOX molar fraction 0.05, and signal strength of the PEG
increased in EOX molar fraction 0.07 by heating.

EOX molar fraction 0.05 was regarded as critical concentration with the MC4000 hydrogel.

References
[1] Y. Uehara, E. Shimoda, Y. litaka, Y. Nishimoto.: Trans. Mater. Res. Soc. Jpn., in press
[2] Y. Nishimoto, Y. litaka, K. Shibata, T. Aikawa, BUNSEKI KAGAKU, 60, 223-228 (2011). (in Japanese)
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Separation and Concentration System of Minor Element with a Freeze and Melt Process of

Environmental Water

Y. Nishimoto®’, N. Oda!, T. Takei', Y. Suzuki®,

! Faculty of Science, Kanagawa Univ., Hiratsuka, 259-1293 Japan
*y24moto@kanagawa-u.ac.jp

A separation and concentration system of boron with freeze and melt process of environmental water such as
river water and sea water was established. This method is applicable to relatively large-volume of environmental
water without using a harmful reagent. We used the sea water and the river water as the environmental sample.
Boron in seawater or the river water is concentrated by dissolving in a eutectic mixture of NaCl and water at a freeze
process. This method will be applicable to the other minor metal element.

Sodium chloride and water forms a eutectic of salt and ice at low temperature. The melting point of the eutectic
is around 251 K. We have found that the eutectic of NaCl and water forms complexes with oxygen, hydrogen sulfide
and carbon dioxide. The oxygen adducts of the eutectic of NaCl and water interacts with amino acids or sugars. We
thought that B in the environmental water dissolved in eutectic mixture of NaCl and water. We passed an aqueous
boron solution to the crushed frozen salt solution and examined adsorption to the ice of B. The quantity of
adsorption of B increased with salt concentration of the ice. The quantities of adsorption of Pb, Cd and Cr also
increases with the salt concentration of the ice

References
[1] S. Fujiwara and Y. Nishimoto, Anal. Sci., 14, 507 (1998).
[2] S. Fujiwara and Y. Nishimoto, Anal. Sci., 7, 687 (1991).
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VOC-Adsorption and Desorption Properties of Charcoal and Steam Activated Charcoal
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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 scraped wood were estimated using head space gas chromatography
(GC). EGA- ion attachment (IA) MS with skimmer interface can be used to monitor VOC desorption from
carbonized woody materials that has adsorbed VOC. Carbonaceous materials differ in physical properties, such as
specific surface area, pore structure and pore 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 steam activated carbonized cotton linter, steam
activated ‘Oga Tan’ (Japanese Briquette Charcoal) and steam activated apple based charcoal were investigated. The
results obtained compared from carbonized cotton linter, ‘Oga Tan’ and apple based charcoal. The VOC-adsorption
properties of steam activated charcoal have improved remarkably as compared with charcoal. The adsorption
properties of cotton linter were similar to apple waste.

Thermal properties, specific surface areas, pore diameters and pore volumes of steam activated charcoals were
also investigated and discussed.

References

[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).

[3] R.Ozao, Y.Nishimoto, T.Okabe: Trans. Mater. Res. Soc. Jpn., 31,925-928 (2007)

[4]Y.Mishima, H.Yoshida, K.-Hino S.Onuki, T.Tsugoshi, N.Saito, Y. Nishimoto, BUNSEKI KAGAKU, 60,261-267(2011)
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Synthesis and Photocatalytic Activity of Ordered Intermetallic Compounds Co-catalysts/Photocatalyst

Takashi Tsuda®, Govindachetty Saravanan?, Masanari Hashimoto®, Arokim John Jeevagan', Takao Gunji %,
Shingo Kaneko!, Genki Kobayashi*, Futoshi Matsumoto®, (Kanagawa Univ.}, CSIR-National Environmental Engineering Research Institute?)

1. B8 SeABERTEHIPtT /B 7-(NPs)D X 5 72 Bhfillt 2 2% 1 | FHRF
T 52 LI Lo THABLEENRTm T2 2 &R Mbn TS, i
FTIZ, ek | TlE 2 % L SoiR TS D Bt & L TPt, Ag,Cu®*
70 ERR A BRSBTS TVWD, L, “HL ko
87 AW B O IXIE & A EfThn Ty, Fex D 7L
— 7T, PCREBRELAEWMN A X2 ) — VORI G78 & 0 i
ML U CPtE LAl A M RE A R 3 2 & 2R LT 5 [1-3], AR
TIX, PLREBEMICEYZ o il b U CHEFSE 5 kL
&A% Bt & U CR W28 A OS>V Tieg
L7,

2. Bk SREHEEE YA SCAER B O G RE, IR, ANEME
T AP N TIT 272, NPsORIERAR L LTIX, Pt NPS/TiO,D&%5,
H2PtC|6°6H20, Pthi NPS/TiOz@i}EJ‘/EI\, Pt(COD)C'z %JZU\TICM(THF)Z,
PtPb NPs/TiO, D54, Pt(COD)Cl, 3 & UPb(CH3;CO0),% v /=, i
JtHl & L CiENaBH,, & 5\ iESodium naphthalide’s & & FV 7=, &k
LB OX v T 272U ¥—3 3 121%, XRD, TEM, XPS, UV-Vis
BE &2 7o, JEAREETE M ORI E TIPS ER R SOS2EE 2 AV,
SRS T (8 D W AT U ) TNPS/TIO, (0.1 )iz & 5t57
RN 24TV, CO e Hy/e EOERER WA/~ 777 4 —%
WCE=XU 7 LT,

3. MEBLUEE Fig. LIT AL L7=PPHITIO,NTEME TH 5, TiO,
FENZHE) 28T ) A—2—H A ADF R+ HEESI LTV D EE
TR TE D, S HICXRDHEIEFig. DI LD, FaEEoIRE%
Tot= b 2 A, TIO,DfE S EE 7 — 2 LPIPb & BRI &M D/ X —

B SN, PPhERELAYOERDIHEGR TE -, RO
IEIT & o TPGTITIO,, PtPh/WOs72 E DA FKIZ & Al Eh U7, il TlX 2
S OREE I SO W T35,

Z2ZC#k  [1] Govindachetty Saravanan et al., Electrochim. Acta, 99,
15-21 (2013). [2] Futoshi Matsumoto, Electrochemistry, 80(3), 132-138
(2012), [3] Hideki Abe et al., J. Am. Chem. Soc., 130(16), 5452-5458
(2008).

\‘\

&
/”

Fig.l TEM images of

_ _ Fig.2 XRD patterns of TiO;
synthesized  TiO,-supported support, Pt NPs, PtPb NPs,
PtPb intermetallic Pt/TiO, and PtPb/TiO,.

nanoparticles.
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Application of Ordered Intermetallic Compounds as a Cathode Catalyst for Polymer Electrolyte Fuel Cells
Takao Gunji*, Govindachetty Saravanan?, Shou Usui*, Arockiam John Jeevagan®, Takashi Tsuda’,
Shingo Kaneko!, Genki Kobayashi?, Futoshi Matsumoto®, (Kanagawa Univ.}, CSIR-National Environmental Engineering Research Institute?)

1. BY EEE S FRBREFE ORREMIL Pt 2VEMAEE - L CH
WHILTWDA, Pt ZHWEHEAIZBNTH, BmVWREEZ4EL D
T2 DI ENRNEN 2 EORED K> TV D, FAILPtX—AD4&
BRELEY & REHB O EMmfEE U CGlEHT 2 Z 2ick v, flias
P ZDIEMEORZEENRKE LM ET 22 &2l LTE72[1-3],
AL TIE, B AR AR (98 F2 5% o RS (ORR) i) I & H L,
fIE e OFE S 2 2L &85 Z LI X - T, ORR OflHETE A
ED X HITET DT OV TRR L=,

2. ik Pt;Ti F /7 Ki 7 (NPs)fE£F carbon black(CB,Vulcan-72R) D A fi%,
%, 9T Schlenk line Z AT, =ik, REMEFHR F TITo7,
HTER{A & LT Pt(COD)Cly, Ti(THF),Cly & AV =, & BICAE =
vV E BT 5 IR (300~900 °C) TT =— VAL A i 2 LI &
0, JRTRRFPED R 72 NPs 21572, EABAHRBLIEMEO R T,
Nafion % F\»T NPs/CB & %\ ME NPs/TiO, & [E & L7 E£ 6 mm D7
7w —J1—R U EME RV, BEFEAIFN 0.1 M H,SO, KA H, 2000
rpm, 10 mVs™* D&t TRIEEEMAR L Z o A F ) —%4T -7,

. MEBLUEE Fig. LICHM L7 PRTINPS B L OKIRETT =
— VLB U7z > 7 v XRD HIERS R 2T, PRTi @EELEY
FFO CuzAu ¥ A 7 OfEEE CHAE SN (U H O E— 27 N7 =
—VRED EFICHEWNEIL TWD Z ERBRE N, 20 (111)
HOE— 27X Pt & Ti RABANCI AT FCC ¥ A 7 OfsibkEEIcE
WTHBIZEINSD, 900 °C TTY =—/L LY FicBnT
CusAu HEEICET A1) EDO Y — 7 REEINTND Z b,

900 °C 7 =—/LCIZ Pt & Ti M
HAIEZE A 72 & BB b %
T2 EMmllc, SHIT
TEM #2212 - T, CusAu ~D
R EEASWRE L R DI,
(111) & (001) i 7% NPs 2 i 12 &
THEICRD L EMER LT,
F77, TRTOV T IzBWN
T PtsTi NPs 2R3 2 b7, Fdh
{CEEEDOHNDELL TNDLZ &%
BB BffERe L7, Fig. 2
s 0P 7LD ORR IEM:
RERE R Z 79, ORR {HMEIXT
== VBTN T2 T
Thbm<, fMafbENE < 72
5 EIEVEDME T 95 22 E) 3 8142
SN, ZORKEE, T=—1
W& > TEEH T 5 (111), (001)H

DOfPEIEYEMENZ Sick B &
B LT,
2 & X B [1] Govindachetty

Saravanan et al., Electrochim. Acta,
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(=1

AR, RIGDEIZE D G2 JD R RGICRI 32 2 &3 TEDHHL AT GG R Ak O AT I8 73

MNATONTOD, BIZIE, B2 7 AT (WO3) D EH 7 58 HF DK
WA EFCH R A B A2 FF -5 L SR OR JT R AMEES
E ORI MR A R T RN A STV D, i, Fx DT —T
TiX, Pt R& BB LG EMEIRR P COMEFRE TN E R IL
952 A LTS 23, 22 CTAIZETIE, ALt T
& RBELEWETRY BT, SO E~OFEEEE LRI 5281
F 0 B AR 75 S b S D s B b A THOZE R B IEL, WOs IZ
PtPb & EMbAMAE E LIZY > 7L DN E I EE2 T2 T T
N« HERR DR i SO Ko TR LT,

[ 2B 51%]

& B A Y Bh i/ S A AT B O & AR, 2R, IEME T AR
RN TITo7e, T /7R -(NPs)DRIERAELL TiX, Pt NPs/WOs DA,
H2PtCls - 6H20, PtPb NPs/WOs D&, HePtCls- 6H20 35 L O
Pb(CH3COO)2 % v =, iEcAlE L Tid NaBHs &2 =, Akl
REtOF¥7 7 2)E— a1 XRD, TEM, XPS, ICP, UV-Vis #|
ENCL0 T o7, BB LAY ERER L7530 O SE AR PRI, >y
—b BIZH—IZH S BN I & 450 nm @ BLUE LED (1.7
mW-cm2) Z UKL, B HORER T COTENT LT ERTADK
FARAL S5 R BOG 2 BB 5 Z 8IS KV R L 7=, SAR RSy D43 HT i
Innova fHHDYEFEE~ )LF T AE =K% -, BEREOREL R
BIL T, PASHIGBREEEICRB\W T, IR 420 nm LA EOYEIRE 55
ZEIZE S THREILT,

[ - 552 ]

X112 HoPtCls-6H20 & Pb(CH3COO)2 Z ikt & plod 3 W'E &
L, EIeAlL L T NaBHs 2 H W TH B LTZ PWOs 35X UV PtPb/WOs3
@ XRD HIE#EF AR, Sefit b ~DBh o [ E &S 5 wt%D
%, Pt, PtPb (BT 28 —213FFH I/ NSV s, WOs DE—Z7 LSRN
INOOWEITEY T H/NSRE— I NBIETELIEND, B D

—770—

1 &% L 7= PtPh/WO;, PYWO;
BIOERIZHWEZ WO; @
pXRD I E il 5.

2 XPS HIEIC XD PYWO;
btz 7 AT ORI
£E 5 Bt DA DR



FRRBEURDIL THMEREOREDERMN], RRRFEERMHARHAI A D 3 vRk—IL, 2013.12.13.
fRBEAHEF ST LB 2 BV, F72, TEM #, XPS IR 5
O AMEDFIE MR LT=, WOs EToD PtPb, Pt ARkt
FRIZEBWT, WO3 O HEREENGE AT 528 H 8]
L3z, ZOBOELITARICHWE LA LYE TS
7= WOs IZEER D728, K&T, 100 °C TRLEEZ
1Totzk2 A, BhfihftfiEs WOs (30t s R L7, 2D
BLORI%Z D XPS HIEEIToTEZA, X 2 1T T IOITIEITTH
ICEBENTEHAIIIZ T AT D+6 D —212NZ T, BR
EE DD %R T — IR BLIOL T 525, 100 °C TULEE A3 3 fHx QY TR T DT
HZENZESTHE DO =T DIITIRDIENBILETEZ, ZNDH & M T AT RORICE T 5 bk
DFERINOE IR IZESLERZTTHZ LT PtPh/WOs 256157 #HAKEBLOTE T AT E ROWR
LR LT, D EDRRRZEAL

312 0.1 wt% ¥ PtPb/WO3 % V7= 450 nm D .0
ST TOT BN VTR O /3 iR AR RS 31T 5 ik
{BIRFE(CODDEFELET BT /LT ER (AcH) D/ B ORI
ZAbE R, WOsIZHWW L, CO2 DAL ETT 100 min % 1f
WD EFAIZE T DA R T2, TN VT EROES
R 500 ppm (T CTHDHT=0, FERFRITITREEL T e
W, — 7, BILADL— N CE LT PtYWOs, PtPb/WOs 35X
FAT HIEIZ IV AR LT PYWOs(PDIET BT /LT ERD5E
ORIV COz JREEE T EFRLTWDD, fel Trea/fif 4 FEx ORMES > TS D EE
ZR TR PtPb/WOs THHZ A R LT, £72 420 nm L Bzl 3513 2 B b b 3548 ik B o i
DWW RO ST UIHERE DR 3 GRARBOS) I8 VT 24,
1%, 1 wt%PtPb/WO3 723 1 wt%Pt/WOs [ZH A~ TE N EHEAZ R
THRERDFONIZ(K 4), ZNHOFERIT WOs EIZHEFS L PtPb R 123l SO 3BT HE 3 DiE T
RISET BN VTR - HERE OBV ST DB 7 il Re A FF D 2L A RmIB L T D,
[ i

BRALFROSIT BT REZ 7R 3 PtPb 48 bAoA e Al R 2 [E T2 28128 - T, WOs
SefREE DR b7 R DN ) T DRE R ARG HZENTEIZ, S%IL, SEfblE Eom{b A hEE LA MZZER
2 AU SO 23 U 7 R 2[5 1 3 A 5 IEA B L, YA s o @ gh 3 bz B3,
[&7& k]

1) R.Abe, H. Takami, N. Murakami, B. Ohtani, J. Am. Chem. Soc., 130, 7780(2008).
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PtPb & & k& Bh it /WO, YeAhE D & pk & kst

(CFRR)IIR T, 2HR)IIR T, ° R TERFRFERE TR OfRAR K, EHESL
WEARERL !, Arockiam John Jeevagan!, ©&F{21E& 2, ‘= WNHEE®

F—U—F Dl - @RELEY - Bhfii]

1. & 0%, KBEICE ENL A L0 RAIRI A T 22 L3 CEDHTRL T IS Z T fid e

DORFFERREINAT I TS, 21, iefbZ o7 257 (WO3) D LH7MRE# DR VR Ch R I H

& B Al 2 PH R 5 2 LR SR O3B IT UG AMEES AL O BRI RE A R 2 M S Q0. il

Fex DT N—TTIE, Pt REBEUCE WD EMREER D COBEFIR TSN R L5284 R

HL TS, £ TARIIZETIE, ALkl LT PtPh &8 R{LA WA TRV _FIF, WO, IZ PtPh 428 ]

(LB % B E LTV 7 VO N %2 7 2 R 7 LT B R CFERR OB 0 fEBOS I Z L > TRETL T,

2. EBAE wREUCEIAEE SRR IO G I, =

I, RIEMET AR IS T TITo72, T /K (NPs) DRIEE AL L

TIZL, Pt NPS/WO; D54, HoPtClg-6H,0, PtPb NPs/WO; D5

A, HyPtClg-6H,0 3L} Pb(CH;CO0), 2 Fv /-, i ITAlL LT

I% NaBH; # Wiz, Gl LTI OF v T 72— a0

XRD, TEM, XPS, ICP, UV-Vis JIEIZL0IT-o7-, @it

WEBE LR O MR PRI, v —L RIZH)— 2 s

T7-30BHT I & 450 nm @ BLUE LED (1.7 mW-cm?) % R4 L,

BRI TP OB R I TOT RN T VTR A AD KR4 R i 1 FEx ORI T

ZBPT A2 LI EVEHIELZ, KA O Innova #8527 R T AT B ROMRICEIT S

DI B~ NTF HAE=S% T, BOBLRIC LT,  —RIERRER RS L U7 & b7
VT e RO EORRIFEAL

PHEHIE BRILE I\ T, IR 420 nm 2L ED YA FRE L2,

3. BRBIUER 112 0.1 wt%fHEF PtPb/WO, % FiV /=

450 nm OKOEH FTOT BT VT RO/ iE (KA

JE)IZER T D LR FE (CO) DA EET BT LT ER

(AcH) DD EO IR LA R T, WO3 IZ8V T, CO, D

¥ 1% 100 min # A1 2DE FAEICE T 228 A3 8, TkR

T VT ERDTEESRIT 500 ppm T THDHTZ0, TERIIRIC

FEEL TW 2R, — T, BuAl/L—hTE L. PYWO;,, 2 Hk O 7 5

PtPb/WO3 36 JUAT HHEIZZDA AL T2 PUWOs(PD)ETENT 15 2 B sy filc 3317 5 el j 32

LT EROFZERNRITIT CO EET EFLTWANR, flT  EREORZEL

SEARI R R RIEIE PP/WO; ThDZE%& R LT-, £7- 420 nm LI EOE O Yoz B LU= FEfE D

RAb A3 i GRAR B [ BT, 1 wi%PtPb/WO3 A3 1 Wt%PYWO, |2~ T E P2 9 S5

Nz (K 2) , T HOFERIL WO, EICHERSILE PtPh KL 123 eI RS 2 31T DR R D& T UL T

TR VTR B ORBEACSOGIZ T DN AR A RO Z LA RIE L CUND,

OFutoshi Matsumoto, Takashi Tsuda, Masanari Hashimoto, Arockiam John Jeevagan, Shingo Kaneko,
Masahiro Miyauchi
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OfaA Bk ', HME &H ', AW HHE', Arockiam John Jeevagan', &7 f51& % A K
Application of Transition-Metal ions-doped Mn Oxides to Air Battery as Cathode Catalysts

Masanari Hashimoto, Takashi Tsuda, Takao Gunji, Arockiam John Jeevagan,
Shingo Kaneko, Futoshi Matsumoto (Kanagawa Univ.)

1. BB 08, KB E L0 RMICRIHT 2 Z 8N TE 58]
RIS B PSR IEAA B DA ZERN K A TN TV D, il x X, Bk
BT AT (WOR)D K 9 I ARE T OAR WA EFC b 2R [ 4B fid
B2 PR3 2 & R 3R T SO (ORR) AMIEHE & A i W e M e 2 R
FToERHE STV, Vi), xo s r—7 T, AEREE
LAY DN EMmAREE - U C a4 2 B AR 2 R 3 2 & 2k
LTW5, 23 22 TAIETIX, LR L TeBRILEY
ZELY B, ST B~ BEEEE TRTDH 2 IS0 Bl
WARN 2> & e eSS DR RIbZ1TH Z L2 BB E L, WOz (24
WA T 2 B 7-(NPS) & HHEF 95 HikZfat L=, ZErAlZ AT
B G &2 HEFT 216k D HFIEITINZ, Yl biE oo SO HE %
R U=Eefl, #EOOnY A b ~OERA & RBECAE Y OMHE

BEIZOW TS LT,
N
Co,

/PI‘H
2. Kk YA ko ﬁ -
T, AT HEDIREITT 0% MeOH
P L CWOs D oe A b N
WCPtZ FHFF L, & OPt L LIHHIEC L TPUWO,z Ak

AU F— VB EDES -y e -

THZ Ll v®EILYA b
I(ZPtPb % fHEF = 7= (Fig.1),
AR LIERABOX ¥ 77 4

2. %A 7 aifAR Y A —/VEIC X D PPOWO, % AL

Fig.1 SEfbtss 2 AW CTET Y A b ~3iR
FIIZ PtPb OBLREIRRF 24T 9 72D DA A
— A

J¥— 3 IIXRD, TEM, XPS, ICP, UV-VisHlliEIZ Xk viT-7=,
S A IETE M ORI (X HERE OB b OGS 2 VY, PASHIR SR ZEE 1
BT, HR420 nmLL EOSEE RS L, KHFERS OSHTIE AT A 7 =
~ NI 7 0—EH\WT,

3. HBEBLUEE Fig.2 ICPtPb i TH A MCEE LY 7
DOFEEE DRy iSOG DRRESRE R 2R T, PYWO3 KOV~ A 7 m iR
U A—EIZ XD IETTY A M PtPb Z[EE L 7= PtPh/WO3; @ CO, &
FORE L, £ 10.2 X833 pmol/h TH Y, PtPh 28 Pt LV & 1)
fil it & U CRRMICHSEE L CW D Z i S -, 51z, b5
BICEIC L > TT o F AT
PtPb A WOz i lZ [EE L 72
PtPb/W O3 D S fisk I S i ik i
I% 15.7 umol/h TH Y, fb2%
BICEIC L > THEENS
Badvd, BRWIZET
A b Bl 2 fHE X
% 2T X o T b
23m) BT DRERDIE BT,

(T v & LHE)

GRS A F~DEE)

BECHR(1) R. Abe, H. Takami,

N. Murakami, B. Ohtani, J. Am.

Chem. Soc., 130, 7780, (2008), (2) F.

Matsumoto, et al., J. Electrochem.
Fig.2 oot A MBI 21T > 72 %>
TV OFEFR IR T B R b ik 3B AR Rk R O REIRE
Z4k
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