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Pd 5K 7% B T8I 8 A L 72
H1#L Open-Dawson 4R V) B2HE D G HE & i

K Wil

Abstract

Open-Dawon B K 5 K3[{K(H,0)4),{K(H,0) a, a-Si;WsOg)]21H,0 & Pd TF L > ¥ 7 3 VA
[PACly(en)] D K & b, open-Dawson K U i B I35 [Pd(en)]*” 23 A & 17z K [K(H,0)
{Pd(en))s(a, a-SiWi30g6)]+15H,0 (Pd-open-POM) % & 5% L 7z, TG/DTA, JLESHT. 'H NMR, H
Bl L XSRS EARNT I X - CTIAE % B Z 72\, open-Dawon ALK V) g4 o B 032612 [Pd(en)]*t 28 2 43
FEAINETH L LEZHLPIC L, ThiE, BMNF2ET 2HEEZEAL D TO
open-Dawson 1R U BEHECTdH b . open-Dawson BUK VU BIE D7z e bkEL Fik L 20 5 %, F7z.
Pd-open-POM @ B [0 13 45.519° TH b . MEH D open-Dawson FI K V) igtE o vp iz b VB
AERTEDHLLE RS T,

Keywords: Polyoxometalates/ Open-Dawson structural POM/ palladium complex/ Crystal structure

U oI

DFEOHNY 7 5 A5 —TdH 5 E VK (Polyoxometalates, POMs) &, FRERME, TEAME.
TR et 72 D THEE Y E2E L T b0, il MERE, B34 EREL s
PHIESHRS ATV EWEHTH Y, ThETIclc &RV BIENSH SN T %75,
SFEAF: open-Dawson BUE U BEE A 72759 4 TR VEE L L-COEHI N TWw3Y, H{» 54
541 % Dawson BUAR U EEHE X, 2 DD Keggin BIAK U B = KAEFEDS 6 KD W-O-W #5A4I1IC X b
HE LG e AL Tws (K1), =7, HEMORSWLT X L7 =4 v X047 (X = Si,
Ge) Z N T % Keggin = RABFEIE, YA+ 7 =F VAL OBEBERENRKZ WEZOBETE D
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Dawson UK U IR IC 13722 b D5 | BRI ZET 2 & 951 2 KD W-O-W fifi & CHifs L 7
open-Dawson Bl V it 2 T3 5 (K1 45)%, Open-Dawson Bl V) e 1. % @ Dawson
RV BRSOV ke fEEEZ A L TE D, ZOROMICIIKL keEA 4 v %28
BOEAT 2 EHHRETH B, T ETIC NP Cu2t 0.7 Fe3t .9 58 Co2t0).10-13)
Mn?"! AP Ga¥ W In®t 20 AghY Zn? 10 BRX UK v 5 ) A FA A DR ERBALT
open-Dawson LR U MG ST w2, BEEORIEA 4 v 2E AR, Hi%EE
FOMC & 2 BN ESEPRIESGA Y 2B 2B THA R EOH BTy b7 4 —
LELTHIFFENTWwS, FEE, BIOENC 5 E D Ni** A 4 > %2 A L 72 open-Dawson 71K Y
BRGSO R & LRI T 2 C LB S hTwaY,

Front view Side view
Dawson#! Open-Dawson#!

1 fE2k® Dawson U (75) & open-Dawson HUfEis (£5)

I E THE Z T % open-Dawson BUR U G IX, Bifr T2 Filc m R EA A4 v 2R
RPN LB X OSBRI 7 52— LCROEICEAIN T W, 7267
% & @EEIAR DTN TR OEBICE AT 5 Z L 23T ENZ. open-Dawson B K V) ig ~HEREM: %2 A 5
T200HlnFHEERD S B, Kt TlE, ERBEIA TDH % [Pden)llen =
ethylenediamone) % Bl 135812 385 A U 7z 7 7z 7 open-Dawson Y K U [ig 3 K, [K(H,O){Pd(en)},(a,
a-Si;Wis04g6)] - 15H,0 (Pd-open-POM) D&, 8 & O ST Ic I L 7z o Tl 3 %,

Bl ERE

Pd-open-POM li\ F}'ﬁ D%B Iz ijﬁ ‘?‘ j‘ D ]} %é{f Open-Dawon ﬁ.‘g Kjﬁ"l K13[{K(H20)4}2{K(H20)
0, 0-Si;W 50461 21H,0% & [Pd(en)CL]"® %> 5 &5 L 72, [Pd(en)Cl] & IEER % G S # % C &



Pd {4 % BECIEICE A L 72 H18 Open-Dawson K V) g5 0 Ak & HErs

T, PAICEINZ L T 2864 A4 » CI %2 MR AgCl & L TRIGAR 2 5% L, [Pd(en)
H 00 & Lz, THIT K DPdNDRELAN % K S 1 L 72 . open-Dawon ! K #f
Ki3[{K(H20)4)2{(K(H:0) 0, 0-SixWi5O4)]-21H,0 % JJEE ¥, HIY & 3 % Pd-open-POM %15 2% &
I Lz, RIBRAEDTICART (72721, K" & HoO IZfHOZHEIEL T»5),
[0, 0-Si,W 130660~ +  2[Pd(en)]** — [{Pd(en)} (0, a-Si;W5066)]'2~

TG HIE T, EifD 5 500°C £ TIC535% DEERSEM S Nz, g 1649 Of Rk
MY 5, 72 CHN ILESTTOMEEDS . 1600 H0 T2 ST E & L~ L T,
Bk 4 25 H# oK ICE AL L 72 H,O 95 F % & & L. i 5k 13 Kiu[K(H0){Pd(en)}, (o,
0-Si,W150¢6)] - 15H,0 & H5E L 72,

EmEE

Pd-open-POM O Hifil, X MG MNT O fE R 2 X 2 1I0R T, 2 DD Keggin BIK U fgHE = I8
FEAHS 2 A D W-0O-W A THifl L 72 open-Dawson Ui &2 L THH . ZOROEIZ2 5D
Pd 5L v¥7 3 VK [Pdlen)” BEBAINBETH o7, PAZFL VP72 VEHAD
WAL A A > DAL L T 72 346212 open-Dawson B & o B 3L 2 )5 125z L. Pd o it
MBI P HIME N S CH - 7o E 72, 2 TIRAML Tw» 525, BOERC KL 72 K
44 H HEAFELTWE I Ebbh o, BVSHEY DR 5, Pd 2+, PdICiifiL T
WEHBERTFIZ0TTH DI LEMERL 7,

X2 Pd-open-POM &7 =4 Viffioff () L ZiHkE T VER (7)
(72721, K" A v BXOERAKIZERKL T»5)

Open-Dawson IR U 1%, PO E BG2OME L CERTE, BEAINEE



hal

FRIFBERY: BEMICE B3ER 1T

75 ARG —A4F HKAE L CHOAPERICZ T 5, BEROGH I SRS —A 4 v 2EAL
7= open-Dawson i K U B2 o B L1 13, Aly (54.274°)," Gay(56.110°),'" Injo-dimer (64.363°,
65.139°),2 Cos (60.044°),'3) Zng-dimer (59.313°),'9 Nis (60.313°)," Cus (61.665°) 7% £ TH b, &
AENTT TRT =4 F DA F VEREB X OREPRE VI EFRDOADIASCERAR SN
%, 4Ia® Pd-open-POM [345519° LIEHICHCHOAZA L Cwiz (K3/K), Zhid%
75 Ay —PEAIN TV WVERO open-Dawon T K 15 (47.378°) L Hili LT S HIcHkl |
N TS & N7z open-Dawson B R VGO TR O O ADLLZ EBHSE 1 E o T,

% 72, Pd-open-POM DOEFEF LA 4 > DK A F v L D% L OMHEAEH 2 EFLE L
Tz, F#IT, open-Dawson BIK U FEHE D MEETR 2 ICH Y T 2 (WO} OEEFEIH T (014) L K*
44 (K3) LOMICHAMMYRS 2 EpERSh (K34), Z1id% { D open-Dawson
MRV SR OB SN2 HAFEHTH 5, PR open-Dawson K U B O KE 2 1 K &
LCHEEENTWB A, ZhIEA 4 iz Na' 2 v % & open-Dawson LT 137 { %1% 7 5
ARG =A% % 2 D0 Keggin FI = REFECTHARAAL, bW aH v FA v FRRYBED
BN HEN E 725720 TH 5, LELOBERFET & K 1 4> O AAEAD open-Dawson Fl45
EELENL T2 EELERTH S LEZ SN, SHEEGHL 7 Pd-open-POM T Z DA
EMOHFEEZMERT B2 LA TE R, TN d, R BEKOBELR T, #imAk, K A
v L DM TEHBROMEERPEEL, MaEh c=X0try b7 —7BEEZERL Tw
720

3 Pd-open-POM DFH1ff & open-Dawson & U F&H &
K" 44 vt oMAEEH

Pd-open-POM (2 1% 2 O D Pd(en) A EA ST %25, PdJH FHIEEEIZ9.765 A L EEh



Pd $E{k % BAIIERICE A L 72 H1H Open-Dawson B K U BRI 0 A 1L & G

TEH, DFWNPA-PAdHEMEMIZBHIS N h o7z, —F5T, BEES T O PdJET & OFEE
4278 A LN W 2 L3 otz (K4), ThiE s PA-PAMHEERDSH 5 LR 5
EEEOWHBETIE A WA, CLe BnZHWTPd 2T 22 LTy Y HEIC & Bk
ARE TR O CH b, Hix 2 o HEMisAREAMEETH D LWV R D,

4 Pd-open-POM 07 T-Fit%l

'H NMR in D,O

D,O H1C® Pd-open-POM @ 'H NMR HIE OGS, Pd(en) Hhzd T F L v O KRHF I HD
L B— 2 H32.50ppm I HARE CEIMIE N7z, Pdlen) #A20D NH, DKEF 13, 7'u b vagalc
JvBHE N0l WD, HTHEED S THREINIBREFELT, ZEERIYD
=27 b@HlEhBneh s, MIERSAKTETVS I LoSbrol,

Ey)

Open-Dawson U K U & 0 BA I 1 [Pd(en)]*" % 2 43 T3 A L 7= Pd-open-POM o & ki % fiff
AL, B XAEERITIC L 0 DTG R IRE S 5 Z LI L., IhETciciEShk
open-Dawson UK U it 1d, MEFH T CAE S NI BME X S KEBEA 4 v 2B OFNICEA
I N Tz, Pd-open-POM XN T2 H 7 2 GEEIROIR T O ANEA I N 720D T
DHIE T2 o7z, Pd D & 5 EREEERE, 4 BB LEwMEIEHE2 RS Eh 5,
ARFHEIC L > TRVBE LA T 2 2 L THi SR oRT» s N 5,

Experimental Section

Materials
Open-Dawon H K 5 3 X OF [PACLy(en)] 13 BEHRY O icfE W&k L 72, MEEesR (BEifk) . =
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KO(BEH ). =4 7 — (BEd). Yoo —F50 (Bsh?) &, e diciBaA
LebDrEZ0EEHO,

Synthesis

K1 [K(H,0){Pd(en)},(a, a-Si;W130¢6)] * 15H,0 (Pd-open-POM) DA

[PdCly(en)] 9.0mg (0.038mmol) % ffi /K 15mL 2 ¥ il L. % Z ~ i i 48 AgNO; 13.0mg
(0.0765mmol) &l 2 7z, =RifIC TI0F IR L, AT L 72 5GAUER AgCl o iR & 2itic &
DELD PR\ 72, T DIEI ., open-Dawon % K 3 Ki3[(K(H,0)4),{K(H,0))a, @-SixW 5066 - 21H,0
100mg (0.0179 mmol) % 7K 15mL IZ VA L 722 T L, =i CL0OpHEE L7z, 2o
SOGRRIC, BIRBEE LTy ) — V2 KKIHT 5 2 & T, 3 HRKE GEMRE MR L
7o TOfEE AL, =%/ —)L10mL, ¥ I FIVT—7)L10mL TR L 7ok, HAEZE
§ % Z & T Pd-open-POM 79.7mg (0.0145mmol) 2757z (IV£80.8% ),

C4H43K 15N4O05,Pd»S1, W5 or K [K(H,O){Pd(en)}(a, a-SiaWisOgs)] * 15H,0: caled. H 0.88, C 0.87, N
1.02%; found: H 0.66, C 1.10, N 1.19%. TG/DTA under atmospheric conditions: a weight loss of 5.35%
was observed at below 500 °C; calcd. 5.23% for x = 16 in K;;[K(H,O){Pd(en)}»(a, 0-SioW3O¢s)] * (x-1)
H,0. 'HNMR (21.7 °C, D,0, DSS, ppm): = 2.50 (4H, d, J = 40 Hz, -CH,-).
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e OB B, —0lF REHEBRETR T, LWwWHEEETH %, ... 1 think he might have got
away altogether if he had not unfortunately run into a gooseberry net, and got caught by the large buttons
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“I am sorry to say that Peter was not very well during the evening.” & \» 5 —X D FESNEDTH %,

EFRIZ T O E > Tz, “My dear Noel, I don’t know what to write to you, so I shall tell you
about a story about four little rabbits...” 2 Z D “I” &, 2 TdiuL, BED TBlEZRL, T
JWREI % % 5 £ 9 % Beatrix Potter £ WHHATH 5, FZFHITDH I think he might have got
away altogether...” £ WO KBTI H D, TNdbXKIY—ZDATH D, FHRO®EETIE ] am
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