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p—NagHSiW,0,, - 23H,0 fl a—Na,SiW,0,, - 18H,0 (4 8132k —SiW, 1l a—SiW )k
ERET A R, AR BB AIAFS KR, Fey(CH,CO0)(OH),Cl #3044 K.
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B-K[SiW 0,,Fe,(H,0),] - 7H,0 # 1.99g(3mmol)Fe,(CH,CO0),(OH),Cl % T 150ml
0.5mol - dm™ ZBR—Z BRHIE rh B W (pH6.5), ZERIDBEIH T HHMA 8.54g(3mmol)f-SiW,
Ja. # SOT ik 1Smin . ¥HEZR/G, MAL 0. 5gKCl, FHLIFGEEMY. BEREM
A 5gKCl, PPAEROTINE. HIEERKPELER, 869z RBROMIK. HTHMIHFK
FRPM. HREBMLSET K, EHELHREFREMIEHE. TRMFLRM GHE
i, %): W 57.60(57.13); Fc 5.81(5.78); K 9.38(9.45); Si 0.96(0.97); H,O 4.09(3.90).

a—K H[SiW,0;,Fe,(H,0);] « 8H,0 ¥ F 200ml K 21.57g (53mmol) Fe(NO,), «
9H,0 ¥ ¥ 45 400ml 0.5mol - dm™> ZFR—Z MAHE W H(PH 6.5 R85, 7E 70T 4 fithnA
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45.0g (16mmol) a—SiW,. M5/, 7E SOC 4B R N th. B H5, FHEIHRIEFR
B agEE, BRERKNM FS'BF. mMEMBPMA 19g BT Soml KA KCIEEH. 4H
UidE. AN BRIRE, ERKPELEHL, ™ 0%. TERIHLMME: W 57.52
(57.53); Fe6.14 (5.83); K 7.80(8.16); H,O 8.35(6.89).
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Fig.1 Liquid secondary ion mass spectra in thé negative mode of a—KH[SiW 0,,Fe,(H,0),]
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Table 1  Optical Spectral Data of Some Trinuclear Fe(lll) Compounds and $—[SiW04,Fe;(H,0),]

‘T, ‘T ‘A, . ‘E, ‘T,
compound
obs. calc. obs. calc. obs. calc. obs. calc.
Fe,0(HCO,),(H,0), * 105 | 1082 | 154 149 199 19.0 218 222
[Fe,O(CH;CO,)(H,0),ICl ® 1010 | 10.17 142 | 193 w2 | 21 | 216
[Fe,O(CICH,CO,)((H,0),CIO, © | 9.95 9.98 140 192 192 220 215
[SiW,045{ Fe(H,0)} ]~ 10.5 15.5 | | 226

a D,=1100cm™, C/B=40, B=660cm™

b D,=1100cm™, C/B=4.0, B=640cm™

¢ Dy=1120cm™, C/B=40, B=640cm™
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FARIEEVIR T oa—F B-SiW Fe, WEMEIRMK. R 250U T p-SiW,Fe, Z£AF pH
BB . SE L BERRE, B MEEBEHET F'-Fe R, S50
AL F B e LN B EE R R L B A F 2.89 BER. S_HE=ZABMNETHANA—L 2L F W B
i, B-SiWFe, MIBRE - BAL(IBE pH AR08, RUE W B RN BIERH K F I
. Ey 5 pH BEHAXER, HARAN-0.090V/ pH, XBIE W RRARFHE—MUFNE

AR F: a—SiW,Fe, BFE Fe"IA RSN, Bi—A—% 4 0T W BT R.
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Table 2 Polarographic Half Wave Potentials of §—SiW Fe (V)

pH Fel—Fel wil—wV
4 -0.12 -0.73  —0.82
5 —0.20 —0.81 —0.90
6 —0.29 -0.90 —0.99

M.RRsH

Z M E. K, [SiWy0,,Fcy,(H,0))8 P3ab ZZ 6 B, Z=8, a= 21.06, b= 37.75,
c=13.00.
A ERFEPHRERAR

Y5 5T R 2 A F AR B—4W9Fc;7ﬁ5/\ﬁamﬂ<ﬁﬂ’—. BEASS Fe(l) tEAIN
SCN™. SO}, Fe(CN)y %Atk #E K % B P IUACR ALK 4r F. [ 100ml 5% 10°mol / |
p—-SiW Fe, KB 4> FIHIA 10ml Imol /1 KSCN, Na,SO, 1 K [Fe(CN)), HIERAYE
S0C MM 1h, ZURFH, BEBINSIORT RBEREA LML, RHAEKER S SCNFAIA
HWAH AL f-SiW Fe, E P B FHORAKSF. HE, F¥ f-SiW,Fe, IR J7 k(Y
BRERCEEREBAEBEOKPRGEE SCNHRNMN, WRARNRELE. AH
RIS BI¥ 1mol/ 1| SCN™H f-SiW Fe, HH EIKH X, R/ 10ml f-SiW,Fe, HH
HEEWPMA Iml SCN HIRBH, BEPHEalhRRaTRREAS. HSHEERNIBEY
RSB F KA (R ARG TEARFE ), BB AR WBENEEER, RABRRE
HERRAETUCRAIKINE R, B 2 & f-SiWFe, 44 5]5 SCN™. AT _REWEPRN
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Fig.2 Visible spectra of j—SiWFe,
(2) B-SiW,Fe,(SCN"), A, 588,627am;
(b) B—SiW Fe,(maleic acid), A,,, 385,471nm;

(c) B—SiWyFe, in toluene
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Fig.3 Visible spectra of a—SiW,Fe, 5
(@) a—SiW,Fe,(SCN), 1o, 475,590,625nm;
(b) a—SiWFe,;
(c) a— SiW,Fe;[Fe(CN)¢ ], in toluenc;

W B-SiW,Fe, 2 X W& FRBENM, 3 440nm LLARIHET L, FHIURE T LM
RALAK A FAEIER A BLEN P I L, SEEMALRMARWM, WS &4 RATACE N
BRM. HERSHMRE YIS T RANARE—BHE.

A.fE{L PhIO FFREL B IR AR

PR T a—F0 f—SiW,Fe, fE{L PhIO FEAR XN —ZF &, ACHERFEZHENME. &
# PhIO ME LA R RBR RN DIRRE, ETIHLH. RESYRBAEGIEM, FRAYHN
FREERRR Aldrich 4 A5, RIER— S48, REAYNZRET AARONEITR. X8
FH, SRR HEREE AWML, WMAMEARREK o5 f-SiW,Fe, i, LA 21T,
RIFVRTHALRERRIFALY M CHRE. KE 3 TR, SiW,Fey A 4L PhIO FHEH
FFEMREREE.
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Table 3 Comparison for Epoxidation of Olefins by PhIO Catalyud by Various Hetcropolyanions

olefin catalyst yicidd of epoxide reference
tfans—stilbene B—-SiW Fe, 53 this work
styrene p—SiW Fe, 34 this work
cyclohexene p-SiWgFe, 3 this work
cyclohexene P,W ,Fe 13 2]
cyclohexene PW, Fe none 1]

Condition: substrate, 0.lmmol; heteropolyanion, 0.0004mmol; oxidant, 0.5mmol; solvent,
CH,C1,+CH,CN( : 1), 4ml; time, 2h.
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EriBf: 323 Massachusetts Institute of Technology #J C. E. Costello # {25 Bh it FAB—Jfilf, I
.
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SYNTHESIS OF a—AND f—K,ISiW,05FesH,0),] - xH,0 AND ITS
REACTION IN ORGANIC SOLVENT
Liu Jingfu Zhao Benliang Wang Fuquan Xu Guiying Zhan Xiaopeng
(Department of Chemistry, Northeast Normal University, Changchun 130024)

The synthesis and reaction in organic solvent of a— andf—K,[SiW,0,,Fe;(H,0),] + xH,0
are reported. Coordination molecules of water for both a— and ﬁ—[SiW,O,7Fc3(HZO),]7'anions
can be substituted with thosc ligands that have large affinity for Fe(Tl ) such as SCN™ in
toluene. The title heteropolyanions have an ability to catalyze the epoxidation of olefin by
PhIO.
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