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J R DEHEE R FTRE & Z2UTEUT L 0 R GRE L LTEHTH D, AR TIETFA— VAR LT
{CEW BT /R AR EEART 5k L, EeHle LT Grignard SUGHIE T2 FilleT 2 R ARk o
A o7,

FA—NHAE THP TR LT F7 0 o F A — a2 Hib&fiko THF IR 2 CHRIEL, 22 =Fr
VIUERMTELIZEZA, RTHTA—UILD 1%%%%2}%%(}2‘)‘/ *J%%?Ef%) LB TET,

(tL Et,SiH ,
HAuCl,-4H,0 + o S—CysHys Au nanoparticle

THF

ZE R AR
BRI : 7.740.52 nm

THP group

it,iﬁﬁ&LT4/7th%%ﬁ¢éGmmmdﬁmﬁ%WMé&&bfw/%f—w@THF@@_m
ZHZEITED, BRIRET JRiTFEART D Z LT LT,

PO12 [ BEAR S HTERPA |
SHEBEDOHIE INT-Z) TTF L7 = VFEEDER

TEARERE L RERRE ISR
HHELL, PHERE, T8, PR, & 2okl

FVIAFHT 2 &I LD LT HEFRAY I~v—IF, A TFT CEBEAURGEMOFM & L THERDE
FoTEY, ZOEMIEZONTHITFE NN ED 5 TND, AIFFETIE, 72U Az X5 C-H
T 7V TR ERND Z T, BHERMEEORII S A I T = EE IS T D Z LIk Lz,

BFGEE CLARIRES LTc~T m 5&/ LA DT D0 M 1% CH 7 Y —/UHERIGZ F—n & LT
TV IATFHT7 2 ORREIT T, GUT Ve T uET AT 2 U FBEERED T T VTN TE LN
BT V=N TFFT7 o kL, Fufbiiie 3 L) FU NI D e SRS EITH) 28T, S kT
—NFF T2 EH{GHIENTE, ZNEHiRavib7 V=N LT mEF A7 = ey 7Y RIS
X, O UG EDIRT 28T, AV ITFA T 2 5 RERERDL LN TET,

CeH13 CeH13 Pd cat. CeH1iz  CeHia
KF-AgNO
Ay M H—J\&Br >~ Ay MY
S/ S DMSO, 100 °C S /n 8
Cet1a cul Ce13
Lil
Aryl /A Br > Aryl /N I
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High field and low temperature ESR measurements of honeycomb

lattice antiferrromagnet BisMnsO:12(NO3)

Physics Department, Graduated School of Science, Kobe University, Molecular Photoscience Research
Center, Kobe University?, Institute for Chemical Research, Kyoto University? Department of Research
Interdisciplinary, Graduated School of Medicine and Engineering, University of Yamanshi?.

F. Elmasry, S. Okubo!, H. Ohta!, M. AzumaZ, O. A. Sumirnova2, N. Kumada?

Recently the spin-frustrated system has attracted much attention. Prof. N. Kumada synthesized
honeycomb lattice antiferromagnet BisMn4O12(NOs) by the hydrothermal method. The crystal structure of this
compound is trigonal. Manganese ions formed the honeycomb lattice. The magnetic properties of this compound
have already been examined by means of the magnetic susceptibility and the specific heat measurements. The high
field and low temperature ESR measurements of BisMnsO:2(NOs) powder sample have been performed in the
temperature range from 1.9K to 80K. Also the frequency dependence of ESR spectra at 1.9 K in the frequency range
from 40 GHz to 430 GHz has been measured. The ESR results show that the short-range order do not develop and
the zero field gap does not appear down to 1.9K. These features are due to the existence of spin frustration in this

system. Spin dynamics of honeycomb lattice antiferromagnetic BisMn4O12(NOs) will be discussed.
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2ZE¥ ESR Z AW AR v RAZZHFSZ PbaVsOg DAFSE

FEAAR IR LR W (R PR )
BHEANEAT, HF 74 bAoAk H—2
HEpE—, e RARE?, KEf?

UTAE, JEECIRIEN AL —HIA CTHH B AL LRI T, A Xy T A{E LT BN H a7 & -8
S(magnon @ Bose Einstein Condensation ; BEC)/3E H A48 TV D, FREEDREL, & 1AL 5% Pb,V,0, 1%
S=1/2 O—IRTTATREA T, Bty CIEmEME—BHIE LN = EIHEDOF vy 7 A/ ky~T K ZRF O H RS
TS, ZOIDRAE L Ty T 2R ORITH L, F vy 7 AR D s HCGA/ gug UL EOESA N
Bk, B EFFORRFIRRE DI DN 2D, NS5 SRS T D, Ph,V,0,b i 5T R DY
FEROIRFEZA D BEC (Z L DR L OB E RS R AE L QDT SV RIBS IV CUND, iRk 1
BGAR a2 LSBT D72D1Z Ph,V,0g (26 LT JEHE ESR IEE1 T o7, £z g fHO R MEE RS
72D BT AT2(1 0 DA AIRASEEU AT T M 2 BN T 7o, ESR AT MUE, VLAY ESR
HIEEEE O TEONT-, JEREL T Gunn FRERE BWO 2 FHV ., JER aEl X 60~450GHz Ché5 i
(316 T T, IR 1.8~265 K OFM T CEBRZITo72, M BIFAEREOIRERFEIINZ, 1.8K,
42K (2T B JE AT 2 B 7 DR A AR DA EE Fi A AL o7 i 50, LA SRt
BECoO ESR JIERE R AL THROIVE g DR TTHR S OWTHE 25T E ThD,
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RKETF~VY ESREIEDTZDODH AZ LN F L N—BRZE

PREIRSTRL L RTHERRE BRI
FERBEEE A P K7 4+ h kB
ANPEFIHL A RGBS A KB

iy

Fex DT N—TTIEIT T~V IR D EEEE A © AR A R 57200 kEE LT VT Lo3—
Z W H LW ESR JIEEOBREEIT> CD, ZOHETIHE, ESRIRIUIAE S B O b2 % < A
PFUNR—ZE BT S, RIS T LD X LS DR, SR EE e ElTRE AKFT D8,
TR T L= TR BRI R b STl 0 | Box ORIEICEEL Sz b O TIEen, 22T
I FEIE TR, SR LI R, Box D7 V—7"TiX MEMS £iffi a2 -2 A% K7 5
L A—DVERNZELY $HA TN B,

T F U NR—DVERUZITE & F o7 BRIEEE D MEEICR D, Fex DT N—T"TILTE AT EERIEE CTH
1ET 257212 SOI (silicon-on-insulator) FEtk & A= HEZ AT 5, SOLFEM & 1d, SiOJEM 2 £ Si &z
Lo TH U RA v F SN L0 72l E L QDR TH D, ZoHIETIE, SiO: EaRtE s LTHWTED,
HRO SIBOEREEZ D ETHFLA—DESENZ DI ENTE D, #H T, MTEEOME, 7o
T AL OWTIHRA, B A H LT T LX—DAERNZ [ T2 B B R O BRI OV TR ST 5,

P0O16 [ 74> b—7ERF]
fHPMIIC BT D
3FOT VNI THANL DTN a— AR IABEEL R
SRR EERTRE ARl
ffEEAd, EEY, @A SHE—. AEY

[BM)] 207 3 40%, BRHIRICIBNTA R U VSRR (GLUTY 2 R TS 8, ZLa—2A
DI IABEARES TS, AFFETIE, O AT7F OLO-=h 7% (EC)D CER 3NLITKFEE 14 (C-Cl4,
EC-C14)3 L O¥RF#E%k 16 (C-C16, EC-C16)D T IIVIEA IS W= 7 F A2 K DN~ D 7 /v 20— 2 )
IATMEEN I SN TR LT,

[J7ik] e SE7=7 » ME#sfHK Le i 4 o7 v 73 CebWNT EC % 15 fEIfER S+,
AN A~D TN a—ZADOR Y ARG, RI 7~V va—A7 a7 ThaBHl-2- T 4% 7 1a—
A% AW TRIE L, AR FICFEET 2 GLUT4 XY = A ¥ 7y METHRH L, 20 EN0 7 X 0 0%)
RATHI L7,
%H@EC&%&T\%@7&»%%?%6EO@4&EOM&1(HUM@%%ﬁ@ﬁﬁiUﬁwz—x
D AR EARE SBT3, COT IR TH S C-Cl4 & C-C16 TIIRIEDBD Loz, £z,
mﬁmﬂwi%yﬁtﬁféﬁé_&f\%@@%ﬁ%k/twént_&b%\T/wgtﬂ@ﬁt®mﬁ
TERDMEHEZN I B0 2 FIREMAVRIBR S Tz,
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A vy na 7RI ER Cu(OH)sCl 037 Vi ESR b R 5

Hou i FRE R TE
BRI CRHE L WRE MBI 0 MRS T 7 4 A =y AR v 2,
BRI A L 7 D KRR TR
JORAKS, RAMRT . B BB K 35t

Cuz(0H)sClIZZ UV /7 X2 ~A FEMEIND RARLEMTHY . CutA F L ZRMEA A 55
S=1/2 DA 1 7 v 7 REBRHEMERTH 5, AWEIT w SR BIERCHEREN S, 6 K LU T OMIKHE T
T O O & BB ERRT 2 R T DBl S TWnD, 26D 2 DOZITHEKT 5260 T
HHIZHEEALLT, TNONEFELTWDLZEIFRETHLI VR D, o, BIEETIDO L) oK
JERE DO HEFNIIEN, Z DX RERNDL, BIEZ ORNEEREEREOMINCER NEE -
TW5,

Z 2 THEFR 2 IAWE OMERRENIH LT, 7 IV E ESRAEEIT 2 -7, TOREHE, BT
IXE MR ISR T 2 > 7T up . 18 K LN THBMER S O > 7 v & NElEYS O FEZ2 R~ T X 9
IRRRATICBET 5 2 L AR LT, 512, 6 KULF TEI DM RBBENER 72 a5y & A B 3URS L2t
IETHE DRI ET A E bR LT, T OREIL, RO RLERIE ST D LN KD L
EHiT, LI OMBEGFEELRFIOR L TEY . BELRKKIREBOMFICRE 2B 525
LEZOND, BELVHITHLWERLED, 2RO OFMICOVWTRRDE FETH D,
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= ARE A IRSRBEMEAR InMnOs (259 % 58k ESR #IE
FERRER LRI MEEE (IR R ER)
WA T 7 4 AL A THEE, AR C
AL B KRR A, BREITE A, KHICA, H)IE S, SRR B, JHEt

A UIORZHFR BAEF OFF 50 A B L SR B HNREIC L D | 2RO NF—FF/NIT L LI A
YOMER—DIREDL T, RERMREFFOZIENDHD, ZORIRRELTTA M L—var i), 77
A N —v g UEFFORBMERIL, R A F A T I AEFFOZ ERHIGES L, FEHESNTWA, AT
BORBEHERITAREN27 T A M L—2 3 RD—D2TH Y, InMnOs 1% S=2 Mn3*) O =7 RBHERTH 2,
ARYYEOFERMEIL, ot 1 CMn3 A AR A TA AL TEY . ZAK THIEInIc Lo TREHRTH
TS, MnOsiX =ML 22> TNDHD T, dHEDOT RV —ENBNERD & & LR D0 L HifFS
D, WREEORBERFHET 15 KICT 1 — RV —7 2R, RIEERFFNT LT 283 5Ty,

U A A0 =-430K & B B, ZORITHANT T A R L—1a VIMEET D Z AR LTV,
Z ORBIOBEINEE E 2 7 0 22y ZICRARD 2D RREHE VW - i ESR JIE #1772, Ziuck
V. gfE., BuE, FEPREOIREERFEEES Z LI Uiz, 7o, KIRIC/e DI04, ERRER 7 L
TEY, FELRELRoTNDZ LMD, YHIT, MO CORERELR L HbE Gl Z#iRT 2.
[1] J. E. Greedan et al, J. Solid State Chem. 116 (1995) 118
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E bV F—T g EETSH R~ NOBEFR
EEEER T ERERRE  AERE R R (L)
W EEET. FHmS, aLirE, IR et

[Bf] AovHskot ) o 7aT 77— Thn 7 7 I iF, RETORFER LR IS RICERT D, FL
L, 77 2V ORFERNEEE RS L OV TRIT L Q0 D, £, ZORBE IS L CRERSR
WA &# 0 B o KEJEBL - ST DO L B L T\ b, ZhETIZ, 7733 7m
T—H—HOT N —ESIEFE L, EOBSNIFES T DGR 74l & L C CmbZIP1 & CmbZIP2 % Hifjf
L7, Al 2o ODERGRFORMEA R 5 L L BIZ, B M ¥ —Txu o BT HPEEER h~
ZERRL LT=,

[J5ik - f53] A v U AEIRIZ R 5 CmbZIPL & CmbZIP2 D% BkERE ) — UAfRbTic k- Tz, £/,
KIGE THBL - FH L7z CmbZIP1 & CmbZIP2 237 7 23 v D7 a®—X—FHI AT L 277 My
WC o TR LTz, — . 773307 uE—F—Lt MU E—T 20l o BIGTOREEIG 2T 7 1N
77V NEEZHANT R~ b (MicroTom) (ZEA L, T3 LT, SOREEME AR B CEAERFD
1#1E% PCR TR L7,

P020 [ FAEIR SR 1
RERT7 o T NVEA MEEH CeRusSbie DEE T IZBIT 5 EFIREWZE

IR RN WA (BRI )
WRFTRBEER, SORMIERT A, SEEKH AR B, BRI TS
ARG, FIRDE—, AR A, MBI, BRI B, Pl ©

FHAA T T VEA MEAY CeTXie TlE, X% P, As, Sb & R EH#: L THR-EREINT 5 L3k, v R
K, TR, S HICHEWVE -SRI ~OZBI ST D, CeRusShuz (FESIERIIORENH
WETOT<BK THEZ 2 VIR TH DD, $1.3GPa T7 =/ 3jkikE 72 5[1], £7-86GPall EOEET
TIE, IE & IHRIR TOBESIEGUIIER U8R 72 E 277 (2], Fex 13 CeRuaSbie O£ N TOE IR
RBEFRD7-0, KREERINVIIC K DR EIT o7, mERAEIIZZY A YES R - T BN - L (DAC)
ZHWDA, EEK 200 pm FEEE OB INRE L2 WD Z & LosHk7en, HEENE  [BIHEROR IR T
Z DX NGB O A IERECAT O 2 &0, IR BARSDER CIIREECH D, DT T x 1ITRAK
SRR SPring-8 s B — 24T A > BLA3IR ICBWT, v o7 hu Uitz @R s L TRV, &
JEFRAMSHRIE DFE R, INE & HIRF=RIIA L, £OZA b E T TOREZE(L L 0 B IREEDZ LN
ECTHHZEEBEILZ, ZHUIMEZLY, fEBFEREE TFORK TAEL DR —F v v 7ORMC L S
LOThHDHEZZLND, lH T, U - AAHREEZSTFE LWVER & & BICE FRIEOE L E @ T 5
TETH D,

[1] M.Kobayashi et al, Physica B 329-333 (2003) [2] N.Kurita et al, J Magn. Magn Master. 272-276, e81 (2004)



P0O21 [ BE2RHTERRA |
At OS5 BT D BT K fnE g E

HEEMPTER  ERTERRE LR
H& 75, AR J#RES, KPE . KR BoA, 8 —Z, Bl B RELEEIE, /MK ==, (L ST

T b TF 4 2 (Ti02) 1E. SN X 2 A SO SORBUK LB G e B AL TV D H e B Cb 2,
ZIHDIEG + BIGHZ DU CUI A R EC B MRS 72 & OFHANC K 0 ERBIZRAENT M T TV D 03,
Z DI T HERFIIC I 5, RIS & BRI O ST HRREE & OGRNZRMEBITH Sz shTn
720N, 2 TARMFE T, TEIRT IR RAEZ A T 5 AR O 1M BEMEEEM-AFM) (112 Fv—
FR(LT 2 v /KRN 31T 2 SR K PR OB 2 387 7=, FM-AFM Cid, #REECEHIC@ < MEVER D%,
A F LN—ORAIIHRZFIH L, £ OLIRERBE AT 5 2 LI Lo TRINT 5, ZOFETLFE
LWREZZT TR, BERZIICO & T DEERR R L TOBEREHIIZES L T\ D,

KEH 1000°C TORERIC & » THERLL 72/ F /L8 TiO: (11002 1M KCl /KA H < FM-AFM #1522 L,
TiO/KCl KRS 351 2 PR RABHER EAER ) DRRBER AN (74— A —7) ZFHILTe, 74 —A D —
TITHE K TORE SITHE T 2 A ORI S TR Y . ZhudREcH#E b S ik 1L O A
TERDZERH LIZ b0 EEZ BN, 51T, WELET 4+ —A W —T1IEEFRICETE 5 Z EboTz,
ZHUTTEET ¥ L OFRLE A R A A S U, AT e 5 T K RREE S R TS TV D Z L AR
LTV 5,

[1] Fukuma et.al., Appl. Phys. Lett. 86 (2005) 193108.
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B&EE BT ¥ o REOMR « HBESHT
BUERFZER) LR (e
Frl Bice, BEE T, AR BKEL, P B

H&IE B LT ¥ > (TiO2) Ot % 1) | S 2 RE LB T o 525, R72F ORISR ORI
BRI R STV, TRE THRA DTS L L LT, Ao k72 B2 L - Fim ot
BIGHAIZ1T > C& 7z [1] . Lo LSEBRICRIA ST 2 il i L2 2RI L CHARI -2 HEE L
THY ., (ERIEDEWCHET 5 F4 L TiO: DHEIRIED RN TR IND, £ 2 CAMZETIE, JedEAE TH
FFLIZA&) 2R a2 A7 v — 7L O CEHEI L, BEAREIC K DRR L U, 1ERGED RIfiE
RETYECB JFTREBLZHONICT D Z EREETH D,

HAC SRS AKF A ) LTz 50 vol% A & /) —VIKESIK A T VT TTAT/NT Y o7 L, VTR TiOz(110)
BRI L, KRSt T 70BN (365 nm, 1 mWem?) Z M LCH4AT ki1 TiO F il
Brh SH7-, W7 o % —0 XPS #iE 2 W CHED T EE S Lo Rk %, JSPM4200 (HAET) #H
WTCAFM BIZ2 L7z, AFM [WYMBICHENBD EB 2 DN DT A Y IMBE ST, DT A X001 5 &
STWzZ b, TIO REDAT v A ZE > THEPNEE SN EBZ DILD, Tiu, TiO: N TR &
Nr-ETIE A& EE R TT D05 (HoPtCle+t2CHsOH—2HCHO+6HCIHPt) N AT » 7 CiE R ctEde = &
DEFK EBZ TN,

[1] A. Sasahara et al., J. Phys. Chem. B, 110, 13453 (2006)
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HIFEN ~DFEBGAATEMRIEIZRBIT D RI #E L non-RI D LBk

JRED EkRe bR
FRMZEST, JIER—, W5 S

[HAIAIIZEE CIEZNE T, FHRMIRA~OREORAL, 74T A Y =71 L= 7 ) v 7{e&5¥%

WCTHIELTE 7 RIE) . LL, ZOFEIEEETHLIPEENEMTH D, —J7, IEFERE /- RI
ZRWIROWBGAZRIEYE (non'RLE) T, ZRICEMREZTHET 5 Z ENFRETH D, LLRNG, Ziub
DIFHETE DN AEROMBINEIZB L TR N2 e h, Az u sk Hr—k (BEGCg)
EHWT, Zhb o0 EE T 5 2 L2 BRE Uiz, DFIEIRLEE : 24 R L— bR COMESETT >
B R L6 fl % 0.2% BSA &4 MEM B 16 FFEIBUSIE S 87-%, 100nM EGCg % 5, 30, 5
UM 60 23V LT, BEBOAAIEMEIL, [BH]-2-deoxy-D-glucose (2-DG) % 7=1%[3H]-3-O-methyl-D-glucose Dl
WEUARBAIRIE T L—ra b h 2 —TRIET S Z LIC KV FHfiL 72, non-RIVE : 96 X7 L— k BT
b EH7- L6 a2 DU E S C EGCg 20U L7=D b, FEEHED 2-DG 1B &7, e 2-DG &
1%, Bk ORESE A A% S TRAKHIIC rezasurin % FYEL & L TR L7z resorufin OHEHRE 2 IET25 Z L1k
VEMIE L7, [ SIEGCe ORFECAAEMIEEEM I RITE, nonRIFEDM ;T THERTE, FRREDEMZRL
7o LU, RIETIHEHEGAAREEO ' — 2713 15 53 THH-7=DIZH L., non-RI #ETiE 30 /78 —7 23D B,
OAZ B DORFEAFRVEEN T 2> Tz, ZABOFRERN G, MERFIE TOERDPH L DD, Znbd
FETHROIVRERITAEBE L 5 2 2 EAVRIB ST,
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A ZRALE DERE KT NodD1 DIRFIE & 1AL
BERRGR LRI iR
W PEE, EEH, EE R

BRI I8 AR OFRITRA U TR Z TR L, 2 OWNE CIHAERRBE 21T O, T OIERNTOFH BT,
R OIRMN DS IND 7 TR A KR E D2 7 )WV EIARRIE OEEER 7 NodD 2354 L CIEME(L L,
nodABCEAG 172 EDESERFHFEST H 2 L ThHhDH, XA ARRIE Sinorhizobium fredii USDA191 |3 2 #¢> NodD
717 (NodD1 & NodD2) 5t EDL 7 FNAME ThHHH A EA 1T NodD1 2508 B I LT 5, 1M
{472 NodD1 & nodABC D7 vE&—4 —fgllk & OfEGIL, 24 BA AL T CHiEE L 7oMiaih i o
H &4, REBREN THIRhEIIC 2 A B A 2RI L CH DNARSSTEMEIETR S e o7, I, A4 EBA
AFAE T & IEAFAE T CHEEE L7 USDA191 % U ' F— A L BB IR 51T - 712 1 m Dyl L€ iE & Ty
i}, NodD1 ZHFRANGE,T D HUAZ AW TH A BA 2 &L D NodD1 ORIENIIATDOZEAL T L=, Z Dk
2. HHICEENS NodD1 2B3BEEIZHINN LTz, =2 C, NodD1IEMEALDIEH CTH o7 BEmEEIE Sz &
A, A BA AHE T TIE BTG D NodD1 D43 il Saviz, & HIo, B ORI K0 BG4
Liz& A, XAEBA v OFEIZED ST NodD1 X ISHIBER 3 RTET 5 2 & bR sz, Ledi> T,
NodD1 OiEHAUIZITMIIEE ETOZENRD T L T D Z & AVRIES LT,
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A V7 T AE —RITEB T AT HEELPDAT Hi4 O FFAiff
TR LRI A
O RAIBE AR Hk A

BB T A v PERE BRI CRIEAR L LTV, KRR b B ISR A TER T 2 FHETREHTH (LPD)
Be LTGRO TRBREMECE 1, fEEDBLE GIERZED TS, T THH R
AL DRSS & LT, ZHE Tl LR D iR R 2 OSBUKMES 53 15t 970 Ekkx 2R —351T
BT HEPHE SN TN D, AW T NS — S L LT, T4 Ui (Nafion) DA 4
7T AR —NEAE—GEE LTV, Hritime LT TiO: DFHiiA4T - 7=, Fig. 112 LPD &% Nafion
TEM %7~ LTz, K3 TOFFEL D D55 RIGEE UTRRL IR O E O\ T % — BRI T2 > OFt
HIPHER STz, KD F1% LPD BB W CEER LSOO E D THh D & &
2 HINTNWD, Fiz, /M XBRHEGLIIE 21T 5 Z & CREHP O R —E 745
JEAFHEE L. GIFT %K O Guinier plot (2 X - THELZ 1 7 7 A L OfEMT 24T
ST, /A X BRBELIERE T TEM GBI R 2 R 5 b0 Th o7z,
LI Z L7 5 IRV IRTBRAIL ) T A5t A A 7 T 2 F—NICEk
WCHIERL L, FrHE AT 5 2 LR S, . v
1) S. Deki et al., Electrochem.72, (6), 452, 2004 2) S. Deki et al., J Phys. Chem. C. 112, (35), 13535, Fig. 1 TEM age of Nafion aﬂ;er 1LPD

. reaction. And inset shows particle size
2008 3) S. Deki et al., ECS Trans., 3, (9), 29, 2006 distribution of TiOs.
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Pt-Ru 2284/ RV v u— Vi —R L OfEfL

ToARRgER W ERTIERE SRR OS I ER LA 7EER )
TAARTELY, KRR, R

EREA X ) —\REE (DMFC ) ©O7 / — REfRE LT, 56K PtRu AR — R D X 9 7efildihs
WHENTWD, LovL, RHIFEEICIE S BRI 7 O BAFENIRH ~OVEIC X 0 RIFICEMMREME T2 2
ENMEEE 2o TND, T ORISR T OV A B LT D728, 1 —7R VAR O 7 4 B & 5 1 C
HHARY Br—L (PPy) THR#EST 2 FEMEREN TS, AiFZETIE DMFC 7/ — FOEH btz Bl E L,
I REB A AR 7- & LTIV Pt-Ru/ PPy $88  — R L ORI AR T,

T — R AP AAT 5 2 & T, FREINCHNARF INEEGT HH—R o 21537, % PtONH)(OH): 7k
WRIZERR L, IVRF KO H & Pt A A2 ORMEIT -T2, B RuC/KEIRICE R T 5 Z L TPt
(ID) A A2 RO Ru (D A Ao AR LI —R U 2AFR LT, Zha B r—L (Py) KERHTIRG L, A,
Vet e LSRR ST, ZAUSKSRIRITC AN L= b D23 E Uiz, #EloREmzix ICP, XPS, SEM-EDX,
K ONTEM % v =,

IKFRIETCRTOREHZ BT 2 TEM BIEZ ORI LV | ki F 5 MGR Sz, £/ XPSHIERR LV, Pr4f
B—7 N7 FLTWD Z e S, LLEDORER LY . PtAD A A2 OELATRE S 41, TEM #i%2
DFERE—F LTz, Flz. Py iRGH%O XPSHIERR L Y PPy OAERIVRE STz, LML 5, Ru
(D) A AATETL SN TVRNZ EAVRIBE I Nz, 2B DOFERNL, Pt A A KO Py £ /) ~—L D
FCIRLE TSI T LT b D &E 2 bivd, KFERITEOREIO TEM B R L0, &BRETHD
Ru (101) )RR SN DR FOMBIER SNT-, LI - T, AFERITZM L7-2 & TRullD £ 42 A& T &
N, ZEREDORuO) & LTI LZEEZBND,
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TFSI-FSI R 7T =4 2% BT AT =42 2 uRA F k&t
TAARFERE  ERIERR SR O R LR )
[E s, KM RS HRERA

A F P RIRITERBEIERE OBV EME DR AR AT 5 2 Linh, EBFE L L CoIHICmIT CHFZED
NThD, LIPLERNE TESI 7 =AU B S IV D A A RIRIE R ICERUREEDMENFE R 5TV D,
% ZCAMECIL TFSE 7 =4 & il L CEWERYmENE 2~ 9 FSI 7 =4 2479 % TMPAFSI % A\ 7z,
L7>L TMPAFSI (% 43.2°C Il AR D, S|IR CORERIENRARETH D, —MITHFEA A ARIKRDOILFNE
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Oxidative Conversion of Functionalized 3,4-Dihydropyrimidin-2(1 A)-ones

to the Corresponding Pyrimidin-2(1 H)-ones

Using Activated Carbon—Molecular Oxygen System

PR EERTERE TR
WRGE—, BPATHAL T JIRE R, B fni, hBZ

The functionalized pyrimidin-2(1A)-one moiety occurs in various natural and pharmaceutical structures.
Therefore, there have been several methods for the synthesis of functionalized pyrimidin-2(1 A)-ones. Here, we
report efficient oxidative synthesis of functionalized pyrimidin-2(1 A)-ones from 3,4-dihydropyrimidin-2(1/4)-ones
(DHPMSs) was achieved using activated carbon—Oz system. Various DHPMs were easily prepared by Biginelli
reactions, therefore the present method provides general and versatile protocol for the synthetic method of a variety
of functionalized pyrimidin-2(1 A)-ones.  As for the structure of the product, we confirmed the structure of ethyl
4,6-diphenyl-pyrimidin-2(1 A)- one-5-carboxylate by single-crystal X-ray diffractometry, and we found that this
compound has formed dimer by taking keto form utilizing the stabilization of hydrogen bond.?

0] Ar 0] Ar
0,
EtO | NH 100 wt% activated carbon EtO | N
xylene, 120°C,20-48 h
Ph H o] Ph H/go

78-97% yield

[1] K. Okunaga, Y. Nomura, K. Kawamura, N. Nakamichi, K. Eda, and M. Hayashi, Heterocycles, 76, (2008).
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Novel N, NBidentate Ligands for Enantioselective Copper(I)-Catalyzed

Allylic Oxidation of Cyeclic Olefins

Department of Frontier Research and Technology, Headquarters for Innovative Cooperation
Qitao Tan, Masahiko Hayashi*

We herein disclose the first example of application of chiral Schiff-base ligands to the asymmetric allylic
oxidation of cycloolefins 1. These ligands proved to be very reactive catalysts for this reaction (complete in 30 min at

rt). It is noteworthy that poor reaction rate is a long-standing problem of this reaction. Good ee (up to 84%) and
excellent yield were obtained.

X
6 mol % Me | _
| N
HS N OCOPh
> e
Q +  PhCO4t-Bu >
n 5 mol % Cu catalyst, acetone n
n=0,1,2,3 Cu catalyst = Cu(OTf),-PhNHNH, up to 84% ee

or Cu(CH3CN),PFg

[1] Tan, Q.; Hayashi, M. Adv. Synth. Catal. 2008, 350, 2639.
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Convenient Synthesis of Linear-extended Bipyridines Involving a Central

Phenyl Linking Group

Department of Chemistry, Graduate School of Science
Zhibin Gan, Ayaka Okui, Yuka Kawashita, and Masahiko Hayashi*

“Linear-extended” bipyridines represented in the general formula (Figure 1) in which phenyl, biphenyl or
terphenyl is inserted between the two pyridine units, have not been investigated well, because convenient methods
for their synthesis are limited. Here, we report a convenient method for the synthesis of some linear-extended
bipyridines. That is, the combination of Hantzsch dihydroxypyridine synthesis, then activated carbon-promoted
oxidative aromatization using molecular oxygen followed by decarboxylation of Hantzsch pyridine esters afforded

linear-extended bipyridines efficiently!l,

Me R R Me
N/ \ \ /N
— n
Me R R Me
R =H, CO,Et, CO,H
n=1,2,3

Figure 1. Linear extended bipyridines.

[1] Z. B. Gan, A. Okui, Y. Kawashita and M. Hayashi, Chem. Lett., in press (2008).
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Efficient Synthesis of Rare Sugar D-Allal via Reversal of Diastereoselection in
the Reduction of Protected1,5-Anhydrohex-1-en-3-uloses: Protecting Group

Dependence of the Stereoselection
HUERFZER RS (LSRR
HEEL, kB

We method was selectively obtained by reducing bulky-silyl-protected 1,5-anhydrohex-1-en-3-uloses using the
NaBH+—CeCl37H20 system. The crucial point of this synthesis is the nature of the protecting group. When bulky
silyl group such as #butyldiphenylsilyl was used as substrate, protected D-allal was obtained in >99% selectivity. In

contrast, whenacetylated enone was used, protected D-glucal was obtained exclusively [,

OR
0 NaBH,4 (1.0 eq)
(+ CeCI3 7H,0)
/ MeOH 0°C
RO
o]

2 (D -allal) 3 (p-glucal)

R = t-BuPh,Si; 2:3 = >99 : <1

R = CH5;COO; 2:3 = 0:100
[1] Fujiwara, T.; Hayashi, M. /. Org. Chem. 2008, 73, 9161.
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Novel N,N,Ptridentate Ligands for the Highly Enantioselective

Copper-catalyzed 1,4-Addition of Dialkylzincs to Enones

PREAFZERE FLRTHIEREE bR
AR, JIFRE RS, Ak Bz
Use of 0.25 mol% N, N, Ptridentate ligand containing 2-quinolyl moiety and 0.1 mol% Cu(OTf): enabled the
enantioselective 1,4-addition of dialkylzincs to cyclic enones to produce 1,4-adducts in up to 99% ee !l
Cu(OTf); (0.1 mol%)
=~

N
R3S N
0 [ 0
PPh, (0.25 mol%)

( + R%Zn -

n CH2C|2, 24 h n R2
RT R R! R
R'=H Me R?=Me, Et n-Bu R3 =j-Pr, t-Bu up to 99% ee
[1] Kawamura, K; Fukuzawa, H.; Hayashi, M. Org. Lett. 2008, 10, 3509.
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Chiral Schiff bases as Highly Active and Enantioselective Catalysts in Catalytic

Addition of Dialkylzinc to Aldehydes
BEARZERE L RTHEREE b
VR AGHE., MR MR Bz
The new chiral Schiff base is used as a catalyst for the asymmetric 1,2-addition of dialkylzinc reagents to
aldehydes. Various aldehydes were smoothly converted into corresponding optically active secondary alcohols with
high enantioselectivity (up to 98% ee) in high yield. Furthermore we have succeeded in decreasing the catalyst

loading minimum to 0.1 mol% [,
01-5mol% R®

R4
RS ! t-Bu
N OH

z‘-Bu..,,E
0] 5 OH HsO" OH
Y Y z
R1J\H al R'"OR2
1 - .
R' = Ph, 2-furyl, 2-thienyl, efc. up to 98% ee (R)

R?= Et, n-Bu; R® = H, CF3, OMe; R* = H, t-Bu
[1] Tanaka,T.; Sano, Y.; Hayashi, M. Chem. Asian J. 2008, 3, 1465.
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High-level Expression and Functional Characterization of a Cytochrome b561

Homologue Coded by the Candidate Human Tumor Suppressor Gene 101F6

1Graduate School of Science, Kobe University; 2Graduate School of Science and Technology, Kobe
University; 3College of Pharmaceutical Sciences, Ritsumeikan University
Mariam C. Recuenco!, Masamitsu Fujito!, Md. Motiur Rahman?, Yoichi, Sakamoto!, Fusako Takeuchi?,
and Motonari Tsubaki!

A highly hydrophobic protein with 6TM structure that is coded by the candidate tumor suppressor gene 101F6
located in the human chromosome 3p.21.3 and a possible member of the cytochrome 5561 protein family was
expressed, purified, and characterized in its functional form for the first time. The protein was heterologously
expressed in methylotrophic yeast Pichia pastoris as a fusion protein containing a C-terminal thrombin-specific
sequence and an 8 His residue tag. Purification was achieved by ion exchange chromatography on DEAE-
Sepharose and affinity chromatography on Ni-Sepharose. From a culture of 250 ml, 1.30 mg of protein was
obtained with a purification fold of 43 and 52 % yield. SDS-PAGE revealed a single protein band with an estimated
molecular weight of 26 kDa while Western blot analysis confirmed the presence of the cytochrome 5561-specific
sequence in the protein. MALDI-TOF-MS analysis of the trypsin- and V8-protease-digested peptides confirmed its
partial sequences. The UV-Visible spectra of the purified protein in the reduced and oxidized states exhibited the
characteristic peaks (561, 528, 427 nm for the reduced form and 410 nm for the oxidized form) as cytochrome 5561
proteins. Interestingly, an almost complete reduction by 10 mM ascorbate was observed indicating that the protein
may have a midpoint redox potential that is distinct from other members of the cytochrome 5561 protein family.
Assuming two one-electron redox centers, the midpoint reduction potentials were found to be +89.5 and +13.1 mV
respectively, slightly lower than those of cytochrome 5/561.
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1) K Kinashi, K. Furuta, Y. Harada, Y, Ueda, Chem. Lett., 35 (2006) 298.
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In vitro development of pig oocytes to the blastocyst stage after intracytoplasmic
sperm injection (ICSI) using preserved spermatozoa in liquid form

Graduate School of Science and Technology, Kobe University Japan.

Nguyen Thanh Binh: Student of Doctor Course

As the incidence of polyspermy is so high in vitrofertilization (IVF), ICSI is applicable strategy for the in vitro
production of pig embryos (IVP). We previously suggested that the existence of the intact sperm plasma membrane
and/or acrosome caused low efficiency of IVP, and that sperm preservation at room temperature improved IVP after
ICSI in pigs. The present study was designed to determine the optimal temperature and duration of sperm
preservation in liquid form for IVP by ICSI in pigs.

A sperm-rich fraction was preserved at 4, 14 or 24°C up to 48 h. Immunolocalization and density of
phospholipase C (PLCQ) in spermatozoa were analyzed using indirect immunoflourescence and Western blotting,
respectively. A single sperm head was injected into oocytes, and then rates of oocyte activation and blastocyst
formation were examined.

The amounts of PLLC{ in pig spermatozoa decreased in time-dependent and temperature-specific manners. The
proportion of blastocyst formation was higher after ICSI with spermatozoa that were preserved for 18 h at 24°C
(35%) and those for 48 h at 14°C (28%) than others (P<0.05). Thus, partial damage of the sperm membrane and
integrity of acrosome during liquid preservation may cause the rapid dispersion of sufficiently retained PL.C{ after
ICSI in pigs.
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