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1c : R =3,5-(CF;),CgH; 2c : (51% yield)
N
1 /
I—N H2
N—Tl‘c
3a-c

AF¥F—L3—2—-1. ZHREBRICLIBENGRE—KFREDTILTZILE

F7/-. DFT .:Jrié@f*% ALHEEPECHDIRF—IKFAEOTEIAL 0, BIEHIK T N F 2 DO AKX
FE\@%%W: IZBWTC, MU 5D AIRENL T- L SIS B 535 F 20 0 Lk A BN &
TpoTEY, MM G- LA WTF 2 LOFE A HREE X E R o TODZERH LN RS T2,
SEUN K)iﬁif 1%, 2 DDOFHLL 2 ODEFENDRD 4 BRNTLI L T2 TH



IRENL T DA IV MED U L T A AR L, U LA E A2 D2 e bhoT (R
F—2h4—2—2),

<&

Me3Si\/-‘|-i::N/©
\ ///I
N—Ti_ F
@ ( ~ = SiMej

AF¥—L3—-2—-2 RERETHIRFIKFHEFHELRECOBBRERESE

(B) IEREBIKIVANBRIZBITATILFVEAFHY TY DS
ABTGHATNT T T A NIk IR IRFE — IRFREETERISITHBT DIEEFEAETH
D, AXTYA 7 IVOIEKI #ofmﬁ—%ﬁ#A@%&ﬂ@ﬁ#éo%&@E%&?%
A 7 NFETIERL @&%E%&7%47»@%%%#6:&?%%K&w%bm%ﬁ@
IR — IR FBAEATE RSN AIREIZ /2 B AR L, WE T VX v 2l 1 & LTHT 5 Hl%
&R OBALEIEDOBF 21T > 72, KGO E WS R — IRER G 26T 2 AR R
CLTTAX VBN FEHTHZ AR 1 2T, WA AL DRIEEIToT-E 2
A, T—TIVRENL T OBBEL & HIC b L IRFE - IRFBEETERDET L, AX T
O X T R ERETOIK2 52T (A¥—L54—2—3), 5K 21X 1000 Y5
D 3—~F U E 15 HUNTAFT Y = F RPN E T 51T 8 OS2 o~ LT,
TNx OB 3 BLRISORICHELZHET 22 L 2B E L, 85K 2 2 A1 (1 HiR
THITEL LB, ERARNIAFASIATEFLUEARGESRIZEZA, X R AF
WU NT 2T U UNENL LT8R 3 BWEbz, SDOICEKR3 DA T a2y
T UERSY ERE 2 DTV N 421 OBV B R TG D 2 kTYVH/%W46%
252 0345007 (Ax—145 4-2-2), NMR HITERC X #fh S aaT s Z DR
&imaymwrﬂfﬁﬁbfwé:k%%Eﬁkbho_hiTYW%/@ﬁKBEMﬁ
JRIZEBNT, AXZ TR 20T &7 F 0% Diels-Alder BITRIST 5 2 & M348
”E‘uéhfb\f:%)@ﬂ FEEREZREA CX el = EIc T A v S U A &N

DFRRINIE E > T, BxITF NV BGERER D EIZED, AX2T2 7
El/\/ﬁ T NAFR DS FRIRISIEB W T, Diels—Alder B CHEA T4 5 KSRGS
FET D Z L ZFEH LT,

=
A

1) MesSi—N  N—SiMe
Et Et ) Mes 3
Et\W/Et = Jif, =
) CI\T e AICl3 (2 eq) Cl_ <8 /CI 2) Me;Si SlMe3

a —> Tw—Ta_ ERP AN

1”1 >0 toluene, 80 °C /N7 VG toluene, 90 °C, 12 h al PN
7 \) 30 " - ¢ c 2 CISiMe cl cl

min. _ iMes, X
2 - - i Me;Si SiMe
1 _AICI3(dme) 75% y|e|d Me4 pyrazine 3 5 3
64% yield

AX—Ah3-2-3. AEZTIraX R BRERET A RV R DAL

- 10 -



Diels-Alder Type Cyclization

Et T
Et

i Et R Bt L Et R_Et Et
t\\‘Et \XQ“‘ £ R \—Et

/N _C R—R e W/EN.
“Ta” Cl— —Cl Clw_t ol

Cl—Ta—Ta —_— a Ta — Ta Ta

”

AN cl /7 e a” N Na
Me;Si SiMe; Me;Si o SiMe; Me3Si SiMe;

- . 4: R = Et (82% yeild)
5: R = Me (75% yeild)
6: R = "Pr (80% yield)
AX—A53-2-4. Diels-Alder BITHITTHA X T /a2 LT X D5y
TR 42V RBA LA NSO & B T L— U BEIR D A,

(C) 73 FEBIZARTRERIZLIRF—KEHEDFEMEL

RFE—IRFERER DA X IALBIGIE, Bl &R REFA L OIRIZ LY B TR CHEHBENE
REALZFREL 95 Z & h ., AARILF B CTHARKIETH D, bivbiids 1
WICBEB O &R 2 H T 5 EEERZRMAT 5 2 & TERO S B RIICE & . BEEEEK
TITIEMHAL TE UM E D R FB—IKBREATEEILR FTRRIC /e B LW H E-EMNM DL, ~T a7t
FIT L - TG SN 88 R 2 W - IR B—K B STEE OB 21T - 72,
TNaxy RE LT 2 RENL FIC L o TRIBEEI N TV =7 KW B8R & B L
= NVERISSEIZE T A, T3 U4 SRR C—H AR UIENIE A R S Ao
T=DIZkE Uy 7 3 FAAE K285 RIT C (sp?) —H 5B N TE AL S AU FERIFR 72 A28 AN E R4
HZEHERNWIE LT, BONTEERD X B mEET NG, 2 b ORIGMEDEWNE,
HLD ALXy BENZITH Y, FEO C—H G L Al—C (X F) G L osRic 59
INRRE AR CE AN EINICERTAZEAZH LML (AF—L4—-2—-5),

O Me\AI/X\A|/Me
N -
O Me” X7 Me O N

N -

Me gr | + — > Ph, \
\AI/ \AI X = OAr X = NPh, /A|<N;A|\
7NA7N - Me—H -2Me—H Me N Me

Mg’ O Me

Ar N Ph,
Ar = 2,6-M82C6H3 H H

C-H Bond Metalation
AF—L3—2—-5. PIZIZOLIEZEBERICKDIREF—KZHEDAZIVIERE

S DITHRER T VX AEERE ORISR 2 ED - FER, T AF L~ TR0 L
EEEFR 2 RN OIS KV AERT 2 2~ 7 XU AT VX VEEERN, RILKFED
FMEALBOR DRSS UTERT 2 Z L 2602 Le, ABUGSIE, JFEFE 722 5 ALK FE D
RFE—AKFBREATEIECZ BB & L THETL TR . A ITHRME—S8 24 0 RTIAVEL
MEEZAT D~ 722 T LR EZMND Z LT MWBUSREICBNTHZETH Y 7223
5 b SOSTEME Z MR DO IR LT (AF—254—2—6), ABIZERCRIT. <
TR DGR AR L U T2 )0 TORALKFEDORMALIETH Y . RS R T L5 /L8
KA Rl e LT RE—AKRBRATEMAC 2RI A S FEBMPWRETH D 2 & 2T I
(CHEH TR TH D,

11 -



Ph
Mg(ChPhEOL j\ N(\ MR —_—
oluene -~
+ B —— Ph / Mg—/ Ar
Mg— Ph
2 N NR Ph/_ | )
PH/:: ’ RzN‘~/) Ph /293//

AF¥—L3—2—6. FILZZVOLIEBERIZLDRF—KFRHEED A 2 ILIERIG

(D) FRETZEEFRAVWIEREBERFMEBADERK

PEAA IV SN A ETANT AT A A U &7 v h ) HHERS O & RE T
FThoTz, LOLARNRGL, I baRETAlZ W& T ONMTAERRT 2 KR 7 lifE o
FRALEL DRI AT USRS TRWED Y v, BIAET 23R ITAIH Sk 04 8 AR 1l
EFHAAER LT — NESEANER L, SR EEHEICT WO MERR D -T2, £
THLIX, EETHICRDIH LVETAIE L a4 ELEW 1-4 2B L. B
S BN, BT AT FLTCTFHE OB EIT ST,

SiMe; S|Me3 SiMe; SiMe;
R N
L O
SiMe; S|Me3 SiMe;
1a:R=H 2a-R'=R2=H 3 \
1b: R = Me 2b: R' =Me, R2=H SiMes

2c: R'=R2=Me

4
AF¥F—L3—2—-7. ARTARILEMETH 1-4 DHEE

HHr A AW b 13 BEARI/ET 5 2 L, SR THELZ o 2L 2 BRI
BIEITTDHIENTED, ZOETEE VA I VENFHFETTITI 2 LTk,
a- VA X UENL T D R ICE o THSRAUEIRE 1l & o & L SR b5 A EIET
Bont, Bl A FEEY b & VB TR ‘if\i’ﬂ“ﬂ:ﬁ'/ﬁ‘z%/ LiEHTx . b
VT PRI ALY T AT R EEIREO 1b &R S S AT R K CUE R
AT L, 2% v T AT U RE 3Mlis% v 7 AT URROIREA %@ﬁ%ntoé% THF 7> &
HiERmEIT ) 2 LT, PLAeROFEHBR L ED 2. 33 i Th DI RAUMEIRR i % v 7 AT
v EREBER 6 MR BT,

TaCls 1b (1 eq) \ WGl —gf—

+ ’ o Ta~C|_Ta—N

R R toluene, rt., 12 h —ASF_

7\
Ar—N N -Ar

Ar= 2,6-iPr2C6H3
5:R=

AFXF—L3—2—-8. ExFIIbZRA =2 7 IILERZEAXRDER

1] Tacis |
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C| THF

THF THF
1b (excess) TH \
WClg » (WCly.5)q —> CI— -/~ W\~ —CI
toluene, rt., 12 h CI |
- 3.5 Me;SiCl Cl Cl clI
-1.75 CgH3CH3

6
AFX—L3—2—9. ExH b ZRVERERI VI AT UZREADER

AT A FLEW 1 13y 7 u X2 V= VRN FFEOMBERN 2 AT 2B FEER
DBIERAZEITLTERVE WS HIRAH T, £Z Tﬁ%ﬁ%f%A%®iﬁ¢%®ﬁL
ZHIE LTHUO(EEM & et LIZRER, ERTERLEY b e s nifbal 2-4
MMEE® 1 X0 bAI /7%Lﬁ%kii@u%ﬁbto:h%@%ﬁﬁm%&/t/ﬁ
ROETSISICAMTH Y | FRHIATFIVIEEZET 2K A FILEWY 2b, 2¢ ITHERIUHIX
JRAAlTF 2 o SR T OB RICEM FRE Th o7z, FERICS, AT A FEW 2¢ 2 v
D 2 & CHIRZEBIRIR Al &7 > Z v 1SR 8 DERIZ B RS LTz,

Q cl  2bor2c(0.5eq) Q\ Cl %

Ti< > 1/2 T >
%KC' THF, rt., 16 h So—Ti,
- Me;SiCl ez
- 0.5 Mepyrazine 7
(n=2,4)

Cl
>£i>< 2¢ (0.5 eq) /%/m [.cl
3 =12 G- sg—Ta
CI7\ €l benzene, rt., 14 h Cl
cl” ¢l - Me;SiCl
- 0.5 Meypyrazine 8
AFX—L3—2—10. YUARVEDIDIEMFEET HIERERERFMEARSK

- 13 -



—3. EEMESEE OERERISRI—NDFDOLRYIRGIHEREBE LT HF/AEDRH
(KERXZE-BEEVIL—T)
OHFZED B
EE—SBLEEECEAT D6 SR 7 7 AX—FI1E, TO&ERE MR 4>
DZFEENL I L > TEOLDNLTEY, B FOEFMGEEDTNNIEZD LTI T A
B —lyF b LT F OBRGIE TCEN & IRE P O BAE THIET 5 2 L RN ARETH 5, FFICE
UTF 280 T AR —FITONTIdi 4 RERIEEZ AT 5 Mo ER RS S h, &
SIZAB T ALT VXNV DRRFE— v T AR S RIS EIN L CRFET UV E AR L,
THRSERIE Mo N E L EN D Z ERHE STV, F I ThhbiE[ Mo, DE
B ZRBMEICEH L, BuTAlE Lo e F AL T AN E OFHT ¥ H VAR & il
JE~OF BT 2R AT o 72,

O ek R

(A) "BV FAZ—FITE DTV HAIRIG, BEO, TV HVEARIEG
OIVOIUI TR 7 1 B FEREIR IS R b— RICHEIT$ A flliiEm & LT, il LT
Ny x— ML TIVR— MRS, b LIS T =V — MR AT HE D
TTV22KI TAB = E RN E 2 A, BN OBEFMEGNEIZLY T 2B AR
LT VUNNVEARIEOHEENAETHHZ EERAHLE (A% —24—-83—1), &5
PEDFINR Y Y = — NRIEUF- 2 FFOT U 75 A Moy(0,CCeH,'Prs-2,4,6), & WA
X, WU LIRFBIN S OFKT VANV AERE 1 —~F o7 maXu 7 272 E~oftn
FOGSHHEATT D 2 & Do te, — 75 KRR % 7 IV AR & L2 Moy(ArNCHNAT),
(Ar = 4-CgH;0CH,) % FIV 2L 25 [Moy] "> ORI ST MUY TR LT 1:17 97
A INBOE TR TV IV EE BOSE T ATREE 720 | AZ 7V VEEATF L DO EERIZB N TIE S
T B 1. 3 FEDOR)~— 2352 EILT,

Fio. RISHEHEOMEIR & L —

‘(%i’b%ﬂ@:& 77 A H— = withdrawin
LA eoa B AT VRO ¢ ® a X
BIGEAT -T2, ZOREFR, B
VR F Y L— MR AT
HEERIZBWTIE, e
b7 TN LD LY T R' R2
NRF L L— ML T O Rﬁﬁ/k%
Z)S‘IX%/V%%@;{Z’K CE LT@@%& electron n X
L. "aZF a7 =40 = donating radical polymerization

L. 7 - 1 3 S liga‘nd :
E@i;g;i%wifﬁi:x#—A3—3—1.%u7?>:&73x9—ﬁ%

DR M ST = EMIRE LT DAL - EE R

— MNEINL 2B T 28RO EI21E. ZTNENOEML03F U 77 > UL RENC BT L
TR, 287 T AZ =N N0 AET IV FN~DEFBEINCL D RF—
EADBITHINCHIM SN AR, AT I NVORAEL & HITA T U MEE Y 7 F AN
T D 2 & BN FHRANRY FAVHGE, 72D NS, XANE S EITIC X DB S i L
776

radical addition

(B) ZEY 7 AZ =S FIZ L D6~ a 7 A DR 22 i~ v 7 ARG

NT AT V3 L DRI 2 TR AV SOS DRI ROS IR BT kT L. KB HR AN %
LDz ETloa S AL —IKF e~ E B L., ZORIGE, BEPICB W THEEND
AR FRIE DM D TR N AL T VX L D IEEIZ DR RN D Z e, TH, FOWFE
DIERIATON TS, Al TV T TV By T AZ—rfafit e U, KFERE LT
VI~ YU UEERERINAIE 5 2 & TN T A Al — K EA S e T

- 14 -



TT5Z &2 RM LT, ko
BARZSE IR & il & U 7= fio~e &7
N = AKFAEISIZ BT,
HA Zb BT & DR ER I
ERWDZEnEL, £ A
B a KFEIRE T D553 E
SRt LT =7 LBk AL
WS 2R L7 s
RVDERTH D, RUFTEREIZ
KXo, RVTTFTU BT TAH
— 5 ORIFIC X B IEE S E ik
BEA~ORBEDBFAETHDH Z &N
oMM o7,

I BT, MRS IZ IV TAE
T D IEERE O IEIZ BT 55T
M7 A D TR, Y
T AR =5 F L LTEDORRLE
JSLEMNAICKREL, £/, A
o~ 7 AL ORIV ET T
BEENEL LT =4 M0
T AL = b EiEtE A R
TZENSholz (AF—244

iR E
Ar I:”Bu N:I [ Ar ]
N 41N ]2 AN
N\, _Ar N\, _Ar
/0|ur\ _N | N
O/QK/!_\:N_N << MO/\QI\/! _Cl
Ar—N"| =Mo CI™| S>Mo
r ‘ﬁNiJ Lm
Ar/ \_/ A - \/
=N =N
Ar L Ar_
TSR E—9F
B/ NB & LD RIGHEE
BuNX

T

["BusNL[(L)2MoX4] ["BusNJ[(L)2MoXs]  + <R

W Mo(Il)Mo(lIl) species
SiMe3

Mo(ll), species

H
XSiMes H
SiMe3 Me3Si
©/ ["BusN]X

RIS RICHR TIXEREDEFREOHANELL.
ZTOEERFELLEL,

—3—2), . REUSHH el -
DI E 5oy ety o ERVMIREER DS AR
HEAEDNDDOKRFOG| EHhE &, FH v~ O UFERB RO T O ANFEIZL D
B IR = FORIL THL L e R LT,

3—4. BEUFZEAWVDT/AT—ILEBRERY TR —7FOBRIEHLESE & ALEEEE
(KBRKZ - BBV I)IL—7)
OHED R B LY
BEOERBIEFDBREOL I 72 ER L TESLIELDOLE LTHLNTVWLIEEY 7 A
Z—EERIT, R OSROHEERR, BRZNRIZ LD | BESHA TIZZ LI W EUGHE,
MM RS Z D OIHEER ZED TWD, 0L ) Rk aME 2S8R 7 7 A% —
EEETHAZLICED, E<HLWHEEEZRTH LW FORIHMNTRETIX 20 e B
2D, &I Thitbiud, Fxld, A&lUEEY 7 A 2 —[Pty(u-OCOCH: ) IZ 81T 5 H4
FHWNAET 7 — MR R ERIEME A R~ T RICER L. e UV R g
& DRI K 5 BB 2 AR Ll &2 H 5 L7,

QM ERKR

(A) BEMZY T X3 —FDKRET L EFEMEREILL

H& UL 7 T A X —[Pty(u-OCOCH;)g] 1E. IEHFTRICESI LT 4 >OA4(N)A 4 % 8D
DT 2T — NNL TG LT G E b OB 7 AX —$5KTHY, ZhbDT7T kT —
NEAL D 5 B, AV & R CHICFET 5 4507 &7 — ML O B33
ICEBEETH D ZERMbEN TS, FxIXZOWEICEBL, YAHVRVBRO LD 72
U di—mfr a2 WD Z L TR, 7 A2 —0EfMEbx BfE LT,

H&UEE 7 7 A2 —[Pty(un-OCOCH,)s |12t L, HiffilZ U o 1 —Bfii & LTIV R g
ERIGS®GE, 77 A% —a2=y NPERICE -7 D &F X DIV RNELE A
Y5, £ TY 7AZ—DOEMEEZHIET 572012, EHENEERF v v TR A% &
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SNUHEALEFEAREARTI2HEBRLE (AXF—22—-1—1), A&NEZ 7 A
Z —[Pty(u-OCOCH 5| L Flix DT I VU BN 2 S ST FIC LY, FaNEET BT —
k DO—EANEIRAYIZ T 2 PV — MIEBR SN UFEEOFEEAR (mono ¥+ v 7Y tran ¥
X 7R cis ¥y o T i Ty v TR BEK LT, 2D ORISR L TIEIC
KX EEEZRIE LT, £/, EXALFHEN S BN = v b DB 72 —E IR kiC
TR CE DELIE TR 2B L, F7IC trans ¥ v FHEERICB O CIZ AN 2 7 HED
BEALEENL Eip(Pty /PLY) 237 2 D% — MR 2B 2 B EBROBEHILDE MBI
FTHFERERNE L, BEV &9 0B x v v 7 INTc cis v v 7RGHKEFE2 DT T v
RUBERIGSEDLZLICLY, ALNE Y T A% —DBIRS BIRZERIICAKT S5 2
CIZEII L, SBICHEEEZH LN LY, 7oatr U ARF I L— FCHE SR
BEROBRACFNEE T2 2 A 2007 xut U OMENER OFEE W 5 555
1T,

(0] OH
R
HO -<O
(0.5eq)
[Pt4y(mOCOCHS3)g] > Insoluble precipitate
R= -(CHy)s-
Ph c
NN 2
(\ © -CeHy-
N
Ph~(o
/N
Ar
Ph A Ph o Ar
OH
N9 >R~
0~ _g—0 HO O
b Y
Bt A 10 (1eq)
N7\ S04 >
(0] O/\ =
Ph/k =R WA —
"\lhcl)\ O R = Fe
a0~ W

Cis-capped Pt, cluster W©/\)\ Cyclic oligomer of Pt cluster

AF—L3—4—1. BUFZFALREY SRAZ—#BIKOREHZEBERR L

(B) BEMEZY SR E—NFICHEITHER L2 EDER

GRS E AT D 28RS I, SRS EN LTSRN E T OB
BERIEND, T/ IAXREDT ) T34 AL LTORRMRICHANPHFEI N TV D,
TREDF ) VAP A DT ENTE DEBIREA A2 DR LTz — R IT L EER D
IS RSNTELR, L EREEL AT L2ZEeRBERTHNE, ZHAICET%
W TN RE L TORBDIGTCEHEENR-ND, T2 THEAIZ4>0R8A 4
VHNERBHEAEA LB CTELSBICES L, Kk cHiEEFoA4NEEERK
[Pty(u-OCOCH;)s] 12 H L7z, Z O8ERIEASNEZ & R UHICAET 24507 87
— MR FDNEHATEME AR U, IEF RO 2 75 O 4 30 2 BSOS K WAL ERid 5 2
ENRTED R 1A AR TIIAS U OB BB RICET 2 MR EE5 - L& H
B, ERRITI (trans B EHrAVZd 0 Jim (cis B) TOBFBEZNERO R Z{T -T2,
H 4 VU B85 IR [Pty (u-OCOCH; 51E 4 2 D F4 N 7 & 7 — b EAL 123 BTG 2 o9
BN, BAIZLUETI NS DORNLFD I b, VA D 20L& 9 2 D& BEEARTEM R
MF Ty v 7 LIEHADERITHK I L TWD, ZhoDsEEFEEE L, 7ot h
VIR R L DEEIGE D Bl 20 L LTR2WE INLE (frans 1K) EBED &

- 16 -



INLE (cis K) 22207 =ak AL E2 AT 2856026/ L, Bkia X SaiitT
WCEVEEZHA LN LT, 2O FOESILFIEEZIToTE A, 22MHET D
A AT ED D HBEBICEM L S, #A AU RicaE&NEL =y N ENT HE T BE)
IMFAET D REMED RIS - (AF—02—1—2), BEFBEIORELRTIETE
NEDFEAE VX, cis /K (90 mV) L0 b trans /K (110 mV) OFAKRKE < EHRRIZE 7238
T2 trans KO FINEHNRTHH Z EWRB I N, KRS IEREEEZ2ET 5284
JBEERNS, — R DHRTIT /2 RN E BRI ERET LI LR TEDH L%
HODNZLIERAIIOBITH Y . 2RISR ER WD Z LIV BERT ) T34 Aft%E
BRIk CX D AEMEZ R LT a ERRE L LTCHE TN TE D, 12, ZHERE=
Y FENTL2EFBEORGFHEICONTEHELWHELIToRICEALTH, 7=r k4
N EEERT=y NEfEST U —H N2 M7 s 0 L LT U= flidAR#HRE 233k
DHIDIRED D TORTH S,

Ph
[Pt,(MOCOCH3)] </\NiN,Ar Fe3*/Fe2+
©
N <
Ph~< (@ $
Ars N H,Ar N

Al AEj = 110 mV
< COOH =000
o S 05 0 -05
E/ V(vs. Fc*/Fc)
Ph Ar
/Ar @ )\}O @
N \
AN \O”_A—0
\P /F’t/O -}
o~ %qu Jko Q/ﬁ
PR\ 2 ol
oK/ O N~Ar ! o

AF—23—4—2. tansfk (k) Lcisth (FF) OFA 27V IRV E AR —L
Wy 7 VAR H A R Y —

3—5. FHRZERERMEIC K DILEEREOAMESIELEDORFE (MKE - KIES IL—
Pl

OHREDLY

3. LIZFi#i L= Lo, Frx 3HEnIUE s 7 A% — 2t s ULTHW, 73 7k
IKEEFE D B Z e r 2 Wilin 35 Z LIk Eh L7z, & L C, DMAP 72 & ORI 12 N3
% ZET, WEADUEREN D, L0 SISO BEWIREIRO g~ & fE2 b+ %
Z & T, ZOMBYEMESKIEICR B L, Fio, EORERA LRI MED, R 2R M A
BT H8F7 7 AKX —L e RERDOu-—oxo B 12 X 5, AKEEESERINW 27 2k oA1k
FISIZE > TERESINTNWDHZ 2R L, 22T, #plUEEs 7 A X — i )& DB
I > TR LR Z T, & 572 2 HEESEPH O, il X & 72 5 @Gkt
fibfiE DAL« FRIH O FEBUZ K- T, RSB IS O FEAMEEL KIgIZmD 5 & & BT,
T MRS 3 1T DALSERINE O fil LS8 12 B 9~ 2 SOSHERERZAT 2> 15 D Au 7= Jin i 2 3%
2, T2 B IR A 2 R A SR DB FE 2 B8 L TR AT - 7o,

QTR
(A) ERIEZY 5 RS —MERGOBGIEKX - ¢-7I/BIRATLELY B-7 IR

- 17 -



TILD IR TILRHRIG DR

HERIUEE 7 T AL — RN m WVE REFE L EME A 050D, AT VRSSO FE LT
a-TI B AT IVE FAWARBRH2ITVY, Cbz . Boc . Fmoc K. Alloc . Troc F&. Ns .
Pht JE7p 8 DR 2 7o 7 U ARFERESC, TR OMSHI AT HIAE AN — L, TR
=/ —J)L. MOM T—7 )V FAT—FTNREOERENIFTCEHILE AL, F72.1F1F
HFYEDFERZe BOSRED T2 | AR EITLOT W T 2= V7 U RERE BRI
e A I = AL A R 27 ST T2 E N 0oz, —ENL RIS m @y E
Z WG SIS EDIR T RO T3 D3 | 21T <% DMAP QYN Lo THETEE K
MBI EF9228% AL, BOSHEORWIEEZ AWZ5EAICH @R T B a5 2803 F]
HEE /R oTz, IBIT, T/ FAFE T TUOKERIED T U AV SR ZAREE TEDE W RS A TENL T,
HECRGE T BT AT NV S AN SOS S T IR S 20 Z e 7e AT EH D 28Tk
L7z (Synlett, 23, 137-141 (2012)) ,

Zn4(OCOCF3)g0O 1
(cat.) R

R1
P OMe = P OR?
P O P O

R20H MeOH

P, P': Cbz, Boc, Fmoc, Alloc, Troc, Ns, Pht, Bz, Bn, H
R2OH : primary and secondary alcohols

AFXF—L3—5—1. FFEa-TI/IXATIOIRATILEERIG

F2. BTN AT NVEIEICH WD AT VAL DO BIFEICH I LT, B -7 N AT VX
KA ENLTHD IR = VI E RGN CTHDIEMATF L N2 RS 720 | ME S SRS
TIVF AR EDIE L L THWAZENTELA A EMEFE THY . ORI E A
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ZA hv Studies of Ligand Effects on the Tetranuclear Zinc Cluster Catalyses for
Mechanistic Investigation

e The International Chemical Congress of Pacific Basin Societies
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22.

23.

24.

25.

26.

217.

28.

R Honolulu, Hawaii, USA

HH 2010 £ 12 7 15-20 H

HRAE OShinji Tanaka + Akihiro Yagyu * Masashi Kikugawa * Kazushi Mashima (X
PR R SR e S TP TS E )

ZA hv Synthesis and self-assemblies of amidinate and guanidinate substituted Pty
clusters

TR The International Chemical Congress of Pacific Basin Societies

5 AT Honolulu, Hawaii, USA

HH 2010 £ 12 7 15-20 H

HRE O Yasuhito Nakahara' * Yoshiki Miyamoto' * Junji Ipposhi' * Takashi Ohshima® *

Kazushi Mashima' (' KBR K22 R2EBERERE TR FERE, 2 JUMN KBRS B A 220
Z# A kv Platinum-Catalyzed Direct Amination of Allylic Alcohols assisted by Microwave
and Ligand Effects

T The International Chemical Congress of Pacific Basin Societies

AT Honolulu, Hawaii, USA

HH 2010 4 12 A 15-20 H

HRE OHiroshi Kaneko * Tarun K. Panda - Hayato Tsurugi * Kazushi Mashima (X

ITONENE S 78 2 M 2T E v

ZA4 bV Intramolecular Alkylation of a-Diimine Ligands Giving Amido—imino and
Diamido Scandium and Yttrium Complexes As Catalysts for Intramolecular
Hydroamination/cyclization

s The International Chemical Congress of Pacific Basin Societies

B AT Honolulu, Hawaii, USA

HH 2010 4 12 A 15-20 H

HRE OHiromasa Tanahashi * Teruhiko Saito - Hayato Tsurugi * Kazushi Mashima (X

ITONEFNE S 78 2RI 2 E v
ZA v Salt-free Reduction of WClg by Bis(trimethylsilyl)cyclohexadiene Derivatives
and its Application for ROMP of Norbornene

e International Symposium on Olefin Metathesis and Related Chemistry (ISOM
XIX)

AT University of Rennes 1, Rennes, France

HH 2011 4¢ 7 A 11-12 H

HRE OMHaruki Nagae, Hiroshi Kaneko, Hayato Tsurugi, Kazushi Mashima (KPR K=
RFBEEME T IER)

Z A K~ C-H Bond Activation by Yttrium Alkyl Complex with Ene-diamido Ligand
Through +-Bond Metathesis Reaction

=y International Symposium on Olefin Metathesis and Related Chemistry (ISOM
XIX)

Rt University of Rennes 1, Rennes, France

A H 2011 47 H 11-12 H

HRE OHayato Tsurugi, Koji Yamamoto, Kazushi Mashima (KBRS RFEPe R T
E2T M)

ZA bV Dehydrogenative Coupling Reaction of 2,6-Lutidine with Internal Alkynes
Catalyzed by Hafnium Complexes

=y International Symposium on Olefin Metathesis and Related Chemistry (ISOM
XIX)

YAt University of Rennes 1, Rennes, France

AR 2011 57 A 11-12 H

WRE OTakashi Ohshima,1 Takabhito K.alw.albata,2 Yosuke Takeuchi,2 Hisao Nishiyama,3

Kazushi Mashima® (' JUIN KB RZFBEEARIZERT « 2 RIS Kb i T2 mr gt -
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29.

30.

31.

32.

33.

34.

Gl RR TR T FER)
ZA bv C,-Symmetric Rh-Phebox-Catalyzed Asymmetric Alkynylation of Keto Ester

Tk Gordon Research Conferences, Organic Reactions & Processes

e il Bryant University

AH 2011 -7 H 1722 H

HWRE O Takahito Kawabata' *+ Yosuke Takeuchi' - Takashi Ohshima® - Kazushi

Mashima' (' KIKKRFERFFE R TRREZER - 2 FUN K2R BB Jebe)
24 hv C;-Symmetric Rh-Phebox Complexes Catalyzed Asymmetric Alkynylation of
+-Ketoester

et 16" IUPAC International Symposium on Organometallic Chemistry Directed
Towards Organic Synthesis (OMCOS 16)

i) Shanghai International Convention Center, Shanghai, China

HH 2011 427 1 25 H

HRE (OTakuto Nagano * Atsuhiro limuro * Yusuke Kita * Kazushi Mashima (KPR K

FERFBE A TP E R
ZA4 hv Asymmetric Hydrogenation of N-Heteroaromatic Compoounds Catalyzed by
Halogen-Bridged Iridium Dinuclear Complexes

gy 16™ TUPAC International Symposium on Organometallic Chemistry Directed
Towards Organic Synthesis (OMCOS 16)

il Shanghai International Convention Center, Shanghai, China

HH 2011 47 J 25 H

HRE OYukiko Hayashi' * Yusuke Maegawa' + Kazushi Agura® + Takanori Iwasaki' *

Takashi Ohshima® + Kazushi Mashima' (' KPR K22 K2R FRE T340 528, 2 JUIN K2R
et g

74 hv Mechanistic Studies on Transesterification Catalyzed by Tetranuclear Zinc
Cluster

gy 16™ TUPAC International Symposium on Organometallic Chemistry Directed
Towards Organic Synthesis (OMCOS 16)

5P Shanghai International Convention Center, Shanghai, China

AH 2011 4-7 H 25 H

RIFH Yusuke Maegawa,' OKazushi Agura,” Yukiko Hayashi,' Takanori Iwasaki,'

Takashi Ohshima,” Kazushi, Mashima' (" KBRS K27 Bl T2ARFZ2 R « 2 UM RSP R
I SE2TE 7))
ZA kv Effects of Additives on Tetranuclear Zinc Cluster Catalyzed Reaction

=y The 2™ International Symposium on Process Chemistry (ISPC2011)

5P Kyoto International Conference Center (Kyoto, Japan)

A H 2011 4= 8 J 10-12 H

RFE O Kohei Sano,' Yuriko Iwamiya,' Tomoaki Kurosaki,” Mikako Ogawa,’

Yasuhiro Magata,3 Hitoshi Sasaki,2 Takashi Oshima,1 Minoru Maeda,1 Takahiro Mukaia'* (' JL
MRFRFBEI LR TERT « 2 BRI KPR ABEE BRI TERE - I KR
FERLERFIERL - 4 SR )

ZA hv Radiolabeled vy -polyglutamic acid complex for the detection of sentinel lymph
node

=y The 2011 World Molecular Imaging Congress

AT San Diego (CA, USA)

AR 2011 4F 8 A 10-12 H

WRE OTakashi Ohshima,’ Kalpataru Das,” Yasuhito Nakahara,” Rhozo Shibuya,1

Kazushi Mashima® (" JUMN KZ2RZEBESEARFZEE « ° KICK SR B i T 22 5E R
Z A K~V Platinum-Catalyzed Direct Substitution of Allylic Alcohols under Mild
Conditions
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36.

317.

38.

39.

40.

41.

gy The Seventh International Symposium on Integrated Synthesis (ISIS-7)

ait Seaside Hotel Maiko Villa (Kobe, Japan)

HH 2011 £ 10 A 9-10 H

TR OHayato Tsurugi, Koji Yamamoto, Kazushi Mashima (K K52 K e F:AlE T
FARGER)

Z#A kv Direct Coupling Reaction of 2,6-Lutidine and Internal Alkynes by
Dibenzylhafnium/B(C¢Fs); Catalyst

Es The Seventh International Symposium on Integrated Synthesis (ISIS-7)

Bl Seaside Hotel Maiko Villa (Kobe, Japan)

AH 2011 410 A 9-10 H

HRE OHaruki Nagae * Hiroshi Kaneko * Hayato Tsurugi * Kazushi Mashima (A

RFRF e 5ol Lt 7e%))
Z A kv Synthesis of End-functionalized Poly(2-Vinylpyridine) Catalyzed by
Yttrium-Alkyl Complexes

Tk Ist International Symposium on Molecular Activation

il Awaji Yumebutai International Conference Center, Hyogo, Japan

AH 2011 410 H 9-10 H

HRE OHiromasa Tanahashi * Hayato Tsurugi * Kazushi Mashima (KB KSR P
SR TR

ZA hv Reduction of WCIs by Bis(trimethylsilyl)cyclohexadiene Derivatives and
Synthesis of Tungsten Complex Bearing Redox Active Ligand

T International Symposium on Organometallic Chemistry (ISOMC 2011)

e il Sigma Hall, Osaka University , Osaka, Japan

HH 2011411 A 11 A

HRE OHaruki Nagae * Hiroshi Kaneko + Hayato Tsurugi * Kazushi Mashima (FK[Jx

PNEPNE S 7S RE T W )
ZA hv Syntheses and Reactivity of Fully Delocalized Mixed-Valent Imido-Bridged
[Ti»])"" complexes

=y International Symposium on Organometallic Chemistry (ISOMC 2011)

5P Sigma Hall, Osaka University , Osaka, Japan

HH 2011 4F 11 A 11 H

HRE OTeruhiko Saito « Hiromasa Tanahashi + Hayato Tsurugi + Kazushi Mashima

ZA hv Preparation of a—Diimine Tantalum Complexes and Electron Transfer Reaction
by the Ligand-centered Redox Behavior

=y International Symposium on Organometallic Chemistry (ISOMC 2011)

il Sigma Hall, Osaka University , Osaka, Japan

HH 2011 4F 11 A 11 H

HRE OGyeongshin Choi * Hayato Tsurugi * Kazushi Mashima (K K24 K2 Fe ik
A EARE 2SS

# A kL Kinetic  Study on  the  Cyclometallation  Reaction  affording
Bis(cyclometalated)iridium Complexes and Reactivity of Carboxylate-Ir(NHC)(cod)
Complexes

=y International Symposium on Organometallic Chemistry (ISOMC 2011)

il Sigma Hall, Osaka University , Osaka, Japan

HAH 2011411 A 11 A

R OShinji Tanaka * Hayato Tsurugi * Kazushi Mashima (KPR KR ZFZFLEAE T
E20 D)

Z A K~V Synthesis, Structure, and Electrochemical Property of Tetraplatinum Clusters
Having Ferrocenecarboxylate Ligands
TR International Symposium on Organometallic Chemistry (ISOMC 2011)
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43.

44.

45.

46.

47.

48.

e il Sigma Hall, Osaka University , Osaka, Japan

HH 2011 4F 11 H 11 A

HRE O Yukiko Hayashi' * Yusuke Maegawa' * Takashi Ohshima® * Kazushi Mashima'
(" RICRFRFB R TR, 2 SN KRR PSR 52 0e)

ZA hv Transesterification Catalyzed by Zinc and Cobalt Complexes with Chelating

Nitrogen Ligands

TR International Symposium on Organometallic Chemistry (ISOMC 2011)

Il Sigma Hall, Osaka University , Osaka, Japan

HH 2011 4F 11 H 11 A

HRE OHiroshi Kaneko * Haruki Nagae + Hayato Tsurugi * Kazushi Mashima (KB

REFRF G LA ERD)
#A bv Synthesis of End-functionalized Poly(2-vinylpyridine) Catalyzed by Yttrium
Ene-diamido Complexes

gy International Symposium on Organometallic Chemistry (ISOMC 2011)

il Sigma Hall, Osaka University , Osaka, Japan

AH 2011F 11 A 11 H

HRE QYi Yang - Yukiko Hayashi + Yuka Fujii + Takuto Nagano * Yusuke Kita * Jun

Okuda * Takashi Ohshima * Kazushi Mashima (KPRKFRFELEERE T20F508L)
ZA v Efficient Cyclic Carbonate Synthesis Catalyzed by Zinc Cluster Systems under
Mild Conditions

gy International Symposium on Organometallic Chemistry (ISOMC 2011)

R Sigma Hall, Osaka University , Osaka, Japan

HH 2011411 H 11 H

HRE OGyeongshin Choi * Hayato Tsurugi * Kazushi Mashima (KPR KR FBEHE
RS2

ZA hv Preparation of Bis(cyclometalated)iridium Complexes via Direct C-H Bond
Activation and Their Application for Insertion Reaction of Terminal Alkynes

gy International Symposium on Organometallic Chemistry (ISOMC 2011)

e il Sigma Hall, Osaka University , Osaka, Japan

HH 2011 4F 11 A 11 H

FRHE OTakashi Ohshima,' Yusuke Maegawa,” Yukiko Hayashi,”> Kazushi Agura,'

Kazushi Mashima® (' JUN K2 KRB AR IERR » 2 RBROK S KRB 20 T 22078 R
ZA R~V Drastic Additive Effect of N-Heteroaromatics on Tetranuclear Zinc
Cluster-Catalyzed Reactions

=y 8th AFMC International Medicinal Chemistry Symposium (AIMECS11)

il Keio Plaza Hotel (Tokyo, Japan)

HH 2011411 A 29 H-12 A 2 H

FRE O Takashi Ohshima,' Takahito Kawabata,” Yosuke Takeuchi,’ Hiroyuki

Morimoto,' Hisashi Nishiyama,’ Kazushi Mashima® (' JUIN K22 K 2B 3R RFZE « 2 RBROK
PRPBERRE TRZER < 4 BRI TR 5e )
74 hv C,-Symmetric Rh-Phebox-Catalyzed Asymmetric Alkynylation of <-Keto Ester

B The 6th International Conference on Cutting-Edge Organic Chemistry in Asia
(ICCEOCA-6)

i The Chinese University of Hong Kong (Hong Kong, China)

AR 2011 %12 A 11-15 H

HRE O Takahito Kawabata' + Yosuke Takeuchi' + Takashi Ohshima® * Kazushi

Mashima' (' KRR FBLEME TR - 2 JUN KRR FH IR0 5e bt

ZA bV C;-Symmetric Rh-Phebox Complexes Catalyzed Asymmetric Alkynylation of
--Ketoester

B The 11™ Global COE International Symposium: Bio-Environmental Chemistry
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49.

50.

51.

52.

53.

54.

55.

il Icho Kaikan, Osaka University, Osaka, Japan

A A 2011 %12 H 20 H

HRE OTeruhiko Saito + Hiromasa Tanahashi + Hayato Tsurugi * John Arnold + Kazushi
Mashima (KRR RS RFBE A T 20T 78R

ZA hv Redox-active a-Diimine Tantalum Complexes and One Electron Transfer
Reaction Mediated by the Ligand-centered Redox Reaction

TR The 11" Global COE International Symposium: Bio-Environmental Chemistry
5 AT Icho Kaikan, Osaka University, Osaka, Japan

A A 2011 %12 H 20 H

HRE (OTakuto Nagano * Atsuhiro limuro * Yusuke Kita * Kazushi Mashima (KPR K
FR B TR ERL)

ZA4 hv Asymmetric Autoinduction in Asymmetric Hydrogenation of 2-Substituted
Quinoxaline Catalyzed by Chiral Iridium Dinuclear Complexes

Es The 11" Global COE International Symposium: Bio-Environmental Chemistry
AT Icho Kaikan, Osaka University, Osaka, Japan

AH 2011 412 A 20 H

HRE OHiroshi Kaneko' * Tarun K. Panda' - Olaf Michel>’ + Hayato Tsurugi' + Karl W.
Térnroos” * Reiner Anwander™ + Kazushi Mashima' ('Graduate School of Engineering Science,
Osaka University, “Department of Chemistry, University of Bergen, “Institut fur Anorganische
Chemie, Universitéit Tiibingen)

ZA4 hv Synthesis and Characterization of 1,4-Diaza-1,3-butadiene Complexes of
Barium, Strontium, and Calcium

ES The 11™ Global COE International Symposium: Bio-Environmental Chemistry
it Icho Kaikan, Osaka University, Osaka, Japan

AH 2011 412 A 20 H

FRHE O Kazuhiro Morisaki,’ Junya Nomaguchi,' Hiroyuki Morimoto,' Yosuke
Takeuchi,” Kazushi Mashima,” Takashi Ohshima' (" JUIN KK F 32 22 0r « 2 RE RS
RGP FAE TP 90

ZA hv Rh-Catalyzed Direct Catalytic Asymmetric Alkynylation of o -Ketoiminoesters
TR Symposium Molecular Chirality ASIA 2012

5P Kyushu University, Fukuoka, Japan

AH 201245 H 18 H
HRE OYusuke Kita * Yuji Nishii « Takafumi Higuchi * Kazushi Mashima (KPR K

FRFPEME TR
ZA kv Zinc-Catalyzed Amide-Cleaved Esterficiation of B-Hdroxyethylamides

=y International Symposium on Homogeneous Catalysis (ISHC XVIII)

B AT Toulouse, France

HAH 201247 H 9-13 H

RRE Oei&w] - Panda T. K.« [UATE Z - &7 - Yi Y. - RIEN - EEE (K

PR R 572 R e SE A TSR
A A bV Preparation of Iminopyrrolyl and Amidopyrrolyl Complexes of Group 2 Metals
and Their Catalytic Reactivity toward Ring-opening Polymerization of e-Caprolactone

Tt International Symposium on Homogeneous Catalysis

%At Toulouse, France

HH 201247 H 9-13 H

R O Takashi Ohshima, 'Kazuhiro Morisaki,' Jun-ya Nomaguchi,' Hiroyuki

Morimoto,' Takahito Kawabata,” Yosuke Takeuchi,” Kazushi Mashima® (' JU K27 RS fr sk
IR - 2 KK KB T 728}
24 hv Rh-Phebox-Catalyzed Asymmetric Alkynylation of o-Ketoesters and
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56.

57.

58.

59.

60.

61.

a-Ketoiminoesters

et 13th Belgian Organic Synthesis Symposium

Rt K. U. Leuven, Leuven, Belgium

HH 20124-7 H 18 H

BEH (OShinji Tanaka * Kazushi Mashima (KPR K5 K22 BE S0 T2 0F 508

ZA4 bV Synthesis, Structure, and Redox Properties of Square Tetraplatinum Complexes
Having Ferrocenecarboxylate Ligands

et XXV International Conference on Organometallic Chemistry (XXV ICOMC)
R Lisbon University, Lisbon, Portugal

AH 201249 H 6 H

HWRAE (OTakuto Nagano * Atsuhiro Iimuro * Rino Schwenk * Yusuke Kita * Antonio

Togni * Kazushi Mashima (KRR KR F P L0 58%)
ZA hv Additive Effects of Amines on Asymmetric Hydrogenation of 2-Substituted
Quinoxalines Catalyzed by Iridium Complexes bearing Chiral Diphosphine Ligand

gy XXV International Conference on Organometallic Chemistry (XXV ICOMC)

e il Lisbon University, Lisbon, Portugal

VERE 20124F9 H 6 H

HRE OHiroyuki Morimoto, Risa Fujiwara, Yuhei Shimizu, Kazuhiro Morisaki and

Takashi Ohshima (JUM KRB 2 FERE)
ZA hv Lanthanum Triflate-Catalyzed Direct Amidation of Esters with Amines

gy Twenty-third French-Japanese Symposium on Medicinal and Fine Chemistry
(FJS-2013)
il The Crowne Plaza ANA Nagasaki Gloverhill, Nagasaki, Japan
R 201345 H 13 H
HRE O Kazushiro Morisaki', Masanao Sawa', Jun-ya Nomaguchi', Hiroyuki

Morimoto', Yosuke Takeuchi’, Kazushi Mashima®, Takashi Ohshima' (1 JUM KZFERFF3E
FHFTEBE, 2 RICRZER e T8
A A by Rh-Catalysed Direct Enantioselective Alkynylation of a-Ketiminoesters

=y Twenty-third French-Japanese Symposium on Medicinal and Fine Chemistry
(FJS-2013)
e il The Crowne Plaza ANA Nagasaki Gloverhill, Nagasaki, Japan
AH 201345 H 13 H
BEE ORyozo Shibuya', Lu Lin', Yasuhito Nakahara’, Kazushi Mashima® and

Takashi Ohshima' (1 JUNRFEIEREHERFTEBE, 2 KPR PRS2
ZA hv Dual Platinum and Pyrrolidine Catalysis in Direct Alkylation of Allylic
Alcohols:  Selective Synthesis of Monoallylation products

=y 20™ International Symposium on Olefin Metathesis and Related Chemistry
(ISOM XX)
il Todaiji-temple Lecture Hall, Nara, Japan
HH 201347 H 14 H
HRE OHiromasa Tanahashi * Hayato Tsurugi* Kazushi Mashima (KBRS RKEEPE AL
A ERE 2w

ZA4 hv Salt-free Reducing Reagent of Bis(trimethylsilyl)cyclohexadiene Mediates
Reduction of Chloride Complexes of Tungsten for ROMP of Norbornene

TR 20™ International Symposium on Olefin Metathesis and Related Chemistry
(ISOM XX)
AT Todaiji-temple Lecture Hall, Nara, Japan
AR 201347 H 14 H
62. FEXRHE OYusuke Kita, Yuji Nishii, Takafumi Higuchi, Kazushi Mashima (KB AK5K
B TR
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63.

64.

65.

66.

67.

68.

ZA hv Esterification of B-Hydroxyethylamides Catalyzed by Zinc Complex

et 17" IUPAC International Symposium on Organometallic Chemistry Directed
Towards Organic Synthesis (OMCOS 17)

il Colorado, United States of America

A A 201347 H 29 H

WRE OYusuke Kita, Yuji Nishii, Takafumi Higuchi, Kazushi Mashima (KPR AK5K
TP A TR

ZA bv Esterification of B-Hydroxyethylamides Catalyzed by Zinc Complex

et 17" IUPAC International Symposium on Organometallic Chemistry Directed
Towards Organic Synthesis (OMCOS 17)

S PiT Colorado, United States of America

AH 201347 H 29 H

BIHE (OAtsuhiro limuro, Kenta Yamaji, Sathaiah Kandula, Takuto Nagano, Yusuke

Kita, Kazushi Mashima — (KFRKRFRFPeHEME T2F 0 F)
ZA v Synthesis of Optically Active 1,2,3,4-Tetarahydroisoquinolines by
Iridium-catalyzed Asymmetric Hydrogenation of Isoquinlinium Salts

gy 17" TUPAC International Symposium on Organometallic Chemistry Directed
Towards Organic Synthesis (OMCOS 17)

AT Colorado, United States of America

HH 20134-7 H 29 H

WRE OYuji Nishii, Akihiro Onoue, Yusuke Kita, Kazushi Mashima (KPR K #5205
S TR 9ERE)

ZA4 hv Combined catalytic system of Scandium and Boronic Esters for Amide Bond
Cleavage

gy 17" TUPAC International Symposium on Organometallic Chemistry Directed
Towards Organic Synthesis (OMCOS 17)

AT Colorado, United States of America

HH 20134-7 H 29 H

WA OKeishi Yamamoto, Takahiro Yasumoto, Hayato Tsurugi, Kazushi Mashima (X

BROR S R e Sl TP 7E )
A A bV Isoselective Living Polymerization of 1-Hexene by Half-Metallocene Dimethyl
Complexes of Group 4 Metals with Iminomethylpyrrolyl Ligands

TR 17" TUPAC International Symposium on Organometallic Chemistry Directed
Towards Organic Synthesis (OMCOS 17)

AT Colorado, United States of America

HH 201347 H 29 H

HRE (OHaruka Nishiyama, Teruhiko Saito, Hayato Tsurugi, Kazushi Mashima (KB

KRR B SEE TP 58
74 hv Application of Salt-free Reduction Methodology for Generating Low-valent
Tantalum Spices

e 17" TUPAC International Symposium on Organometallic Chemistry Directed
Towards Organic Synthesis (OMCOS 17)
BAT Colorado, United States of America
HH 201347 H 29 H
I (OTakashi Ohshima', Kazushiro Morisaki', Masanao Sawa', Jun-ya Nomaguchil,

Hiroyuki Morimoto', Yosuke Takeuchi’, Kazushi Mashima® (1 JUM K5 KB SE0F 5207
2 RIRRZFR B A T

ZA4 hv Rh-Catalyzed Direct Enantioselective Alkylation of a-Ketoiminoesters

=y 17" TUPAC International Symposium on Organometallic Chemistry Directed
Towards Organic Synthesis (OMCOS 17)
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69.

70.

71.

72.

73.

74.

e il Colorado, United States of America

AR 201347 H 29 H

I (OKazushi Agura, Yukiko Hayashi, Mari Wada, Mashima Kazushi, Takashi
Ohshima (1 JUNIRZFZRZFEEFHITERE, 2 KRECRFERFHERME TFH)

24 bv Ligand Effects on Tetranuclear Zinc Cluster-catalyzed Transesterification and
Transformation of a-ketoesters

TR 17" TUPAC International Symposium on Organometallic Chemistry Directed
Towards Organic Synthesis (OMCOS 17)

Rt Colorado, United States of America

AR 201347 H 29 H

HRE (OYasuhito Nakahara, Junji Ipposhi, Ryozo Shibuya, Takashi Ohshima, Kazushi

Mashima (KRR PG T2 0F5EFRH)
ZA bv Aluminum-Catalyzed Direct Substitution of Alcohols, Including Electron
withdrawing Group Substituted Benzhydrols

R4 6" International Conference on Green and Sustainable Chemistry
il Nottingham, United Kingdom
HH 2013428 H 5 H
HRE OHiromasa Tanahashi' - Waldemar Fegler® + Andreas Sauer” * Hayato Tsurugi' *

Jun Okuda® * Kazushi Mashima' (! KBRS K07 5ufE ToA0F %28, Institute of Inorganic
Chemistry, RWTH Aachen University)

ZA v Bis(trimethylsilyl)cyclohexadiene As Unique Reducing Reagent to Generate
Low-valent Tungsten Complexes

gy The 16™ International Synposium on Relations between Homogeneous and
Heterogenious Catalysis (ISHHC-16)
5P Hokkaido University, Japan
HH 201348 H 6 H
HRE (OHaruki Nagae, Hiroshi Kaneko, Hayato Tsurugi, Kazushi Mashima (KK

FRF BT HARE T ZER)

ZA kv End-functionalized Polymerization of 2-Vinylpyridine through Initial C-H Bond
Activation of N-Heteroaromatics and Internal Alkynes by Yttrium Alkyl Complex bearing with
Dianionic Ene-diamido Ligand

=y The 16" International Synposium on Relations between Homogeneous and
Heterogenious Catalysis (ISHHC-16)
e il Hokkaido University, Japan
HH 201348 H 6 H
BEE OTeruhiko Saito, Haruka Nishiyama, Hiromasa Tanahashi, Tsurugi Hayato,

Kazushi Mashima (KRR P i Tk 5eF})
ZA hv Salt-free Synthesis of TaCl;(a-Diimine) and TaCly(o-Diimine) with
Redox-active a-Diimine Ligands by Organosilicone Reductants

=y The 2nd Japan-France Coordination Chemistry Symposium 2013
e il Todaiji Culture Center, Nara, Japan
HH 2013 4 11 A 24 H
RRFH (OTakashi Ohshima, Ryo Yazaki, Shuhei Uesugi, Li Zhao (JUH KRR ZFPede
ERIE )
ZA hv Catalytic Chemoselectivity Conjugate Addition of Alcohol over Amine
Tt The 8th International Conference on Cutting-Edge Organic Chemistry in Asia

(ICCEOCA-8)/The 4th New Phase International Conference on Cutting-Edge Organic
Chemistry in Asia (NICCEOCA-4)
e il Osaka International Convention Center, Osaka

AH 2013 411 H 26 H
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76.

717.

78.

79.

80.

81.

82

HRE OShiki Sumiya, Haruki Nagae, Yu Shibata, Hayato Tsurugi, Kazushi Mashima
(RBRR ARt S TP 5EFE)
Z A4 bV Alkylyttrium-Mediated Dehydrogenative Coupling of 2-Phenylpyridine

E The 2nd Japan-France Coordination Chemistry Symposium 2013

e il Todaiji Culture Center, Nara, Japan

HH 2013411 A 26 H

R (O Ming Zhang, Kenji Watanabe, Masafumi Tsukamoto, Ryozo Shibuya,

Hiroyuki Morimoto, Takashi Ohshima (JUN K5 R FHe 3R 2ERE)
24 bv Short-Step Synthesis of (—)- a -Kainic Acid via Pt-catalyzed Allylic
Aminations

TR The Eighth International Symposium on Integrated Synthesis (ISIS-8)

Bl Todaiji Culture Center, Nara, Japan

HAH 2013 4 11 H 29 A

R (OHaruki Nagae, Hayato Tsurugi, Kazushi Mashima (K i K 52 K 52 5¢ Hepf 1.5
WFFEEL

2 A hv Aminoalkylation of an ortho-C-H Bond of Pyridine Derivatives Mediated by
Group 3 Metal Complexes

TR 2nd International Symposium on C-H bond Activation (ISCHA 2014)
AT Rennes, France
HH 2014 4-6 H 30—7 A 3 H
HRE OKeishi Yamamoto, Tsurugi Hayato, Kazushi Mashima (P K5 R 528 Ha b
TAFERL

74 bV C-H Bond Activation and Functionalization at the a-Position of the Alkyl Group
Bound to Tantallacyclopentadiene

TR 2nd International Symposium on C-H bond Activation (ISCHA 2014)

R Rennes, France

HH 2014 4-6 H 30—7 A 3 H

HRE (OHaruka Nishiyama, Teruhiko Saito, Hayato Tsurugi, Kazushi Mashima (K

ITONEINE 78 2 M 2 v
ZA hv 1-Metyl-3,6-bis(trimethylsilyl)-1,4-cyclohexadiene as a Hydrogen Atom Donor
for Hydrodehalogenation Catalyzed by Group 5 Metal Complexes with Ene-diamido Ligands

B 2nd International Symposium on C-H bond Activation (ISCHA 2014)

ET Rennes, France

HAH 201446 H30—7H 3 H

R OYusuke Kita, Kenta Yamaji, Atsuhiro limuro, Sataiah Kandula, Kazushi

Mashima  (CRFROR SR Be 5608 T 2F 88
Z A4 hv Asymmetric Hydrogenation of Isoquinolinium Salts Catalyzed by Iridium
Dinuclear Complex

=y 19" International Symposium on Homogeneous Catalysis (ISHC2014)

%A Ottawa, Canada

HH 201447 J1 6—11 H

HRE ORaphaél Rochat, Koji Yamamoto, Hayato Tsurugi, Kazushi Mashima (KBRIK

R TR
A hv Magnesium—Catalyzed and -Mediated Isomerizations of Alkynes

=y 19" International Symposium on Homogeneous Catalysis (ISHC2014)
YAt Ottawa, Canada
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ZA hv Iridium-Catalyzed Asymmetric Hydrogenation of Multi-substituted Pyridinium
Salts

E 19™ International Symposium on Homogeneous Catalysis (ISHC2014)
Il Ottawa, Canada
HH 201447 H 6—11 H
HRE OYuji Nishii, Onoue Akihiro, Yusuke Kita, Kazushi Mashima (KB K27 K222
FEWE TSP
ZA4 hv Combined Catalyst System of Scandium and Boronic Ester for Amide Bond
Cleavage
gy 19™ International Symposium on Homogeneous Catalysis (ISHC2014)
Il Ottawa, Canada
AH 201447 H 6—11 H
WRE OTakafumi Higuchi, Yusuke Kita, Kazushi Mashima (KBRS RS2 Hef T
E20I WD)
ZA4 hv Hydrogenation of Amides Catalyzed by Ru/Zn System
gy 19™ International Symposium on Homogeneous Catalysis (ISHC2014)
Rt Ottawa, Canada
HH 201447 J 6—11 H
HRE OShoko Akiyama, Yuji Nishii, Takafumi Higuchi, Yusuke Kita, Kazushi

Mashima (RFRRZRZFEEHAE T2mF5EFRH
ZA hv Amide-cleaved Esterification of B-Hydroxyamides catalyzed by Zn(OTf),

e The XXVI International Conference on Organometallic Chemistry (ICOMC
2014)

il Royton Sapporo, Hokkaido

HH 2014 4E7  13—18 H

WA O Akihiro Onoue, Yuji Nishii, Yusuke Kita, Kazushi Mashima (B K52 K- Pe
FERE TR gE R

74 hv Combined Catalytic System of Scandium and Boronic Esters for Amide bond
Cleavage

et The XX VI International Conference on Organometallic Chemistry (ICOMC
2014)

5P Royton Sapporo, Hokkaido

HH 201447 H 13—18 H

RERH OKento Kawakita, Teruhiko Saito, Haruka Nishiyama, Hiromasa Tanahashi,

Hayato Tsurugi, Kazushi Mashima (KRR ZFPEIEEME T2 0F90FH)
ZA kv Amide-cleaved Esterification of b-Hydroxyamides catalyzed by Zn(OTf),

et The XX VI International Conference on Organometallic Chemistry (ICOMC
2014)

il Royton Sapporo, Hokkaido

HH 2014 %7 H 13—18 H

WERE OKosuke Higashida, Atsuhiro limuro, Kenta Yamaji, Sathaiah Kandula, Takuto

Nagano, Yusuke Kita, and Kazushi Mashima (KRR 7P ILa# T2 788
ZA4 hv Asymmetric Hydrogenation of Isoquinolinium Salts Catalyzed by Chiral Iridium

Complexes
TR The XXVI International Conference on Organometallic Chemistry (ICOMC
2014)
il Royton Sapporo, Hokkaido
HH 201447 H 13—18 H
. RBERE (OShoji Hida, Atsuhiro Ilimuro, Yusuke Kita, Kazushi Mashima (KPR K 5K
Bt H A T 5E )
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ZA hv Asymmetric Hydrogenation of Multiple-substituted Pyridinium Salts Catalyzed
by Dinuclear Iridium(IIT) Complexes

E International Conference on Organometallic Chemistry 2014 Post-Symposium in
Osaka (ICOMC 2014 Post-Symposium)
e il Icho Kaikan, Osaka University
HH 201447 H 19 H
WRE O Shoko Akiyama, Yuji Nishii, Takafumi Higuchi, Yusuke Kita, Kazushi

Mashima (KRR PG T 0F5EFH
ZA hv Amide-cleaved Esterification of B-Hydroxyamides catalyzed by Zn(OTf),s

et International Conference on Organometallic Chemistry 2014 Post-Symposium in
Osaka (ICOMC 2014 Post-Symposium)
il Icho Kaikan, Osaka University
HH 201447 H 19 H
KA O Akihiro Onoue, Yuji Nishii, Yusuke Kita, Kazushi Mashima (KPR K22 Kb
FLRE TR SERE)
ZA4 hv Combined Catalytic System of Scandium and Boronic Esters for Amide bond
Cleavage
e International Conference on Organometallic Chemistry 2014 Post-Symposium in
Osaka (ICOMC 2014 Post-Symposium)
e il Icho Kaikan, Osaka University
VERE 201447 H 19 H
WRE OKento Kawakita, Teruhiko Saito, Haruka Nishiyama, Hiromasa Tanahashi,

Hayato Tsurugi, Kazushi Mashima (KRR ZFPEIEME T2 0F90F)
74 bV Salt-free Reduction of Early Transition Metal Complexes with Electron-donating
Ligands by Organosilicon-based Reductants

gy International Conference on Organometallic Chemistry 2014 Post-Symposium in
Osaka (ICOMC 2014 Post-Symposium)
e il Icho Kaikan, Osaka University
HH 201447 7 19 H
BEE OXKosuke Higashida, Atsuhiro limuro, Kenta Yamaji, Sathaiah Kandula, Takuto

Nagano, Yusuke Kita, and Kazushi Mashima (KPR 52K F2BE HemE T 22078 F)
ZA hv Asymmetric Hydrogenation of Substituted Isoquinolinium salts

et International Conference on Organometallic Chemistry 2014 Post-Symposium in
Osaka (ICOMC 2014 Post-Symposium)
il Icho Kaikan, Osaka University
HH 201447 J1 19 H
HRE OLaurent Mathey, Hayato Tsurugi, and Kazushi Mashima (xRS K 2RE
W T AR FER)

ZA v Synthesis and Structure of Discrete Cerium Clusters and the Influence of the
Chelating Ligand on Cluster Nuclearity

e 41st International Conference on Coordination Chemistry (ICCC-41)
il Suntec Singapore Convention & Exhibition Centre, Singapore
HH 2014 %7 H 2125 H
HRHE (OHiromasa Tanahashi, Hayato Tsurugi, Kazushi Mashima (R AR5 K2R
W T2 5ER)

ZA hv Salt-free Reduction of Tungsten Chloride Complexes Using
Bis(trimethylsilyl)cyclohexadiene

Tt 41st International Conference on Coordination Chemistry (ICCC-41)
b Suntec Singapore Convention & Exhibition Centre, Singapore
HH 2014 -7 H 21-25 A
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RERH OMitali Paul, Hayato Tsurugi, and Kazushi Mashima (KB K52 K520 e T
FHFTER)

ZA v Synthesis and Reactivity of Trivalent and Tetravalent Cerium Complexes with
Salen-Based Pentadentate Ligands

gy 41st International Conference on Coordination Chemistry (ICCC-41)

e il Suntec Singapore Convention & Exhibition Centre, Singapore

AH 2014 /-7 H 2125 H

I OKazuhiro MORISAKI' * Masanao SAWA!* Jun-ya NOMAGUCHI" - Hiroyuki

MORIMOTO'+Yousuke TAKEUCHI?+Kazushi MASHIMA?®+Takashi OHSHIMA' (* JUJN K*7
REFBEIRPHTERE, * KPR 2R 2GR T4 FER)

ZAMIV Rh(Ill)/Phebox—Catalyzed = Direct  Enantioselective  Alkynylation  of
o —Ketiminoesters
F XXXVI International Conference on Organometallic Chemistry ICOMC2014)
il A RALIR, ALifEE
HH 201447 H 15 H
KR OMing ZHANG - Kenji WATANABE - Masafumi TSUKAMOTO - Ryozo
SHIBUYA + Hiroyuki MORIMOTO * Takashi OHSHIMA (JUM K5 K 2B 320 52 6e)
HANIL Pt—Catalyzed Allylic Aminations: Application to a Short and Practical Total
Synthesis of (-)- « —Kainic Acid
ey XXXVI International Conference on Organometallic Chemistry ICOMC2014)
Bl A RALIR, ALiEE
HH 201447 H 17 H
I ODaiki Nakatake+Yuki Yokote*Ryo Yazaki+Takashi OHSHIMA (JU KZEK
FHEEE IR
ZAML A Highly Practical and Reusable Zinc Catalyst for Transesterification
s 17th International Symposium on Small Particles and Inorganic Clusters
(ISSPIC-XVII)
Bl JUIN R B stk A ]
HH 201449 A9 H

%% # % O Raphael Rochat, Koji Yamamoto, Hayato Tsurugi, Kazushi Mahsima

(Graduate School of Engineering Science, Osaka University)

Z ARV Auto-Tandem Magnesium-Catalyzed Isomerization of Alkynes via C-H Activation
454, The 2™ International Conference on Organometallics and Catalysis (OM &cat)

5Pt Todaiji Temple Cultural Center, Nara, Japan

H H 2014 410 A 26-29 H

35# OMitali Paul, Hayato Tsurugi, Kazushi Mahsima (Graduate School of Engineering
Science, Osaka University)

Z ARV Preparation of Cerium Complexes with Pentadentate Salen based Ligands and Their
Catalytic Activity for Aerobic Oxidation of Arylmethanol

22254 The 2™ International Conference on Organometallics and Catalysis (OM & cat)

5Pt Todaiji Temple Cultural Center, Nara, Japan

H H 2014410 A 26-29 H

%33  OYuji Nishii, Akihiro Onoue. Yusuke Kita, Kazushi Mahsima (Graduate School of
Engineering Science, Osaka University)

Z AV Unique Additive Effect on Scandium Catalyzed Amide Bond Cleavage Reaction
22254 The 2™ International Conference on Organometallics and Catalysis (OM & cat)

5Pt Todaiji Temple Cultural Center, Nara, Japan

HH 2014410 A 26-29 H

7% # OKeishi Yamamoto, Hayato Tsurugi, Kazushi Mahsima (Graduate School of
Engineering Science, Osaka University)
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# A~/ C-H Bond Functionalization at the a-position of the Alkyl Group Bound to
Tantallacyclopentadiene

2254, The 2™ International Conference on Organometallics and Catalysis (OM & cat)

%Pt Todaiji Temple Cultural Center, Nara, Japan

H H 2014410 H 26-29 H

% # ¥ O Takafumi Higuchi, Yusuke Kita, Kazushi Mahsima (Graduate School of

Engineering Science, Osaka University)

Z# AL Combined Catalyst System of Ru/Zn for Hydrogenation of Amides

2254, The 2™ International Conference on Organometallics and Catalysis (OM & cat)
%Pt Todaiji Temple Cultural Center, Nara, Japan

H H 2014410 H 26-29 H

105. ¥ F & O Takafumi Higuchi, Yusuke Kita, Kazushi Mahsima (Graduate School of
Engineering Science, Osaka University)

Z# AV Hydrogenation of Amides Catalyzed by Ruthenium Complex with Zinc Salt
#4244 The 1 International Symposium on Interactive Materials Science Cadet Program
%Pt Hotel Hankyu Expo Park, Osaka, Japan

HH 2014411 A 16-19 H
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OEWNHRE 47
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B FEH -

RUGZEGHERSR (R R B0 T2 5ER) 25 97 Y —

e RATAF I I AN —EHCHEEREE

HEMEHR (RO R TP TP 58l Pk 21 (EEE 0 F PR E

B EEEE RBKER B ERE LA TR SRR 23 4R KIRR P IhiE E

HEMEER (RO RFRBERRE T 7Rt Pk 25 4R KPR R R
(WFFEERRT)

BEMEARE  (RIRKRFRFFLEEME T 5ER) Sk 26 4R R R RS
(WFFEERT)

B NHEBER (RIRK PR FPE M T 58 A e b7 e 2012 FaF7e(

[~

R NHERE CORFROR S RSB AR TP FERE) F2Rk 26 4R B RBOR e R B85 (BF

FEHEM)

e NUEZE CRBROR R B S TP 9 RE) SRk 26 4R EEBE I  SAFFE 52 )
H

BB (KIRKRFR PG LA e ARG by e 2012 4E0F5E

TH

B E R (KRR KFR LR T 22 FL) The 8" Handai Nanoscience and

Nanotechnology Internationla Symposium, Poster Award

HHER (KR FRFEEEME TR B AT 93 BFFERTARBE

MR AT (ﬁﬁ&k%ﬁiﬁ%%ﬁﬁiiﬁ%ﬂ) 9 BEIAHAR Y VAR Y T MEF
RAH—

HREYE A (j(ﬁ)ij(%j(%l&%ﬁml%ﬁ F}) The 6™ Internationla Conference onGold
Science, Techonology and its Applications, Poster Award
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RN (R RSB S i T 52098 8)) 26 6 5] GSC Student Travel Grant Award

REFE AN (RPN 5L T 2201528} 16™ IUPAC International Symposium on

Organometallic Chemistry Directed Towards (OMCOS), Best Poster Award

TEERE 2 (R IRR S KB Ha ik T 0F %2 %}) 24™ International Conference on

Organometallic Chemistry 2010, Best Poster Award

PREELE  CRBRORSER G LA ERE) 55 6 1 MISE IR LERRma RN A 2 —H

PR ORBRORSER G LA ERL) 3 5 8 MR ma RN A ¥ —H

FRRIRE (KRB KRGS LoPiiseRl) BARL RS 92 REGER AR E

TR (RIS RFBESEHE LA geRl) 56 2 B LSS AR L AR O D LR

AL —H

Gyeongshin Choi (KPR KFRKFFLHEME T 70F5E%L) International Symposium on

Catalysis and Fine Chemicals 2011, Best Poster Award

AT = CRERORZER G SLRE TAEFERE) 55 6 O mIgE{A k= 0SAKA [ElFREikhk

BF5 7" A % —E [Dalton Transaction Award]

IARTE — CRBROR PR P BB TP JeRt) IR 2 M H S H

IR ZORE ORBRORE RSB LR TPt ERt) SER b 55 62 mIRfima /Rl H

MR 2R ORFRR SRR AR TP TZER) A A LSRR 94 RFFER A MM E

B, ORBROR R0 5t T 220142 %E) 17" IUPAC International Symposium on

Organometallic Chemistry toward Organic Synthesis, poster award

PEHtE . CREROR ARG P geRh) BRI LSR5 94 RFER AR E

e w] (RBR K % RSBt Ja il T 220722 FE) The 7™ International Symposium
onOrganometallic Chemistry, Best Poster Award

e R CRBROR AR FBE S AT 2eR) A A8 94 FRERF/ARRE

IR CRBROR SR SR T gERt) 5 33 A A cE FE I 7 — AR

5 —

S CRBRORFRZEHEALRE T2 5eRt) 55 3 18] CST ALY = A # 2013 WA X

—H

JNAEBEN CRBRRZFER B S TP 9 Rl 28 3 4 MIAHE A F1 I F— TR

AL —H

JIAEfEN CRBKR R F P i T 78R ICOMC2014 Post-symposium, Best Poster

Award

RUEZFEEERZ OUNNRFER AR EIITERE) Ak 26 B ASR AR IR BUE

RUGFEHR UNRFZRF K2 ZERE) The Asian Core Program Lectureship

Award

RUEZFEEERZ OUNRFERFBRIAIIFERE) B AR A AR B

BATE 2B OUN KRR TERE) AE bt 7e e E

BAE 2B OUN KRR 7ERE) I EAFTERE R E

AATE 2 B2 OUNRZFR B EETZER) AR 1 2 b5 2014 v — v
YT DMEFFEFRE

KigeseBhZ UNIRFERF B TERE) A A Al i = FE A E

P B RIRHEBIE. OUIRZFRZFEBEREIIZERT) 5 56 [MIRARAIL S WRins

T E

WA SE ORACEER RS « SUNRZER G ANTERE) Rk 23 45 B A2 )

LS FATTEE FERE

WA 5E = UNRZFPR P FIITERT) AARE R0 132 FF/EEHRERE

iR se = OUNRZFRFBEFEFAIITERE) 55 60 MIAEBILFRias R A ¥ —F

THRIE UNRFRZZBEIAIERE) A AR 132 A EHRERE

FH R UMK R PR IERE) A ARSE 5 132 (F P AEBH R E

FEARTE UNREERFBERANITERE) Fopk 2 4 RS2 Re R RN F2E

Wi se = OUNKRZFRFBEIEAFERE) 251 0 B RS R TEHERE
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TE KR UM KRB IEFMIZERE) 3 22 BT A &M 2 > 7R 2 ™ I Best Poster
B

TE KA (JUM KRR B g F 22 0w) &6 104 BIAE SRR S v AR 7 A 2013 4E[FK]
EHREAT—Y

WA 55 = (UN KRB IERE) N KRFEQREC T AT 2 v 7 F ¥ L2012
IR

TEKIEE (JWUN KRR FZe A ERE) 56 49 [BHEFBEE 3 A RN KRS THEF
HRE

Rl —72 U KRB IR IEPE) 3 49 [ 3G A [ TUN RS TEFS
HERE

Rl —72 QUM KRB FLZENE) 56 7 BN SRR 2B E H A E S A E
Rl — 7% U RFER B3P IE ) UMK QRECT 77X v 7 F v L v 2013
T FEBh Rk,

FAFARE OUNRFERFREIEFZERD) 56 30 MIAHE Rt E I F—EBEHF KRR ¥
—H

FEFACHE OUIN KR RFBE SR IERE) 3 30 [B] H ARFEZE 2 JUN SRS THEF 3
FE

FRAET (JUINRFRFBEIRFAATERE) 56 30 (0] A A FZES TN ER RS THEEFH 5
FE

TBELY (UM R RFPRI 22 e) 45 31 [B] 0 AR UM S RSB R EE
S (JWN KRR FRe 3P 7Ee) 56 31 (] B AR TN RSB 53R
=1

ERAET (FUNRKFZRFFRE AT & 106 BIFEER Y R Y T LMEFH KR A
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Rl —72 OUINKRFZRFPe R TEbE) 3 31 I A b I F—RA X —H
FRKE JUNKFZRFEFE PS5 51 bSR3 A R N KRS et 55
HRE

RIFEYD (UM KRZRIREE) AR PRAE 14 FSEHRRE

MEE DU KRR PP TEbE) A AR TR 134 S EHREE

ERAEF OUNRKFZRFFEIRFITERE) B AR 134 FREHBERE
RN (JUNKRFERFEGEIRAIERE) AARKERE 134 FSEHRRE

B A (JUNREFERZFBEER A TERE) HATKRERE 134 FFSEHRKRE

(6) Rk 5 BA S 31]
OEAkIZMTTORER
ZnTAC24 O K
® S EE (http://www.takasago.com/ja/business/finechemicals/catalyst.html)
®  STREM (http://www.strem.com/catalog/v/30-4050/)
® Rtz T2
(http://www.wako—chem.co.jp/siyaku/product/chemical/ZnTAC24/index.htm)
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