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1.1.2 a-MH;[(RSn);GeW,;0y;] » nH,0(M=Me,N*, Bu,N*; R=Bu, Ph)R& .

¥ 0. 6 ml(3 mmol) RSnCl; 3§F 60 mil /Ko, Fl Z BRS 45 pH I E 1. 6~ L. 8, B H T4 L 1n
A a-GeW,(2.9 g, 1 mmol}, I ZERHYIBIEAK pH {E2S 4. 8~5.2, F 80C THE#E 1 a3,
[ g8 HE o I Me NCI 5% Bu,NBr, fhi , = M EM KL EPEL K. XK 58%.
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Table 1 Analytical Data*
compounds Sn w Ge C H N H,0
- MeyN ) yHa[ { PhSn) 2GeWeOsr] « 10H20 10. 49 49. 01 2.12 12. 68 1.90 1. 69 5.58
(10.52) (43.88) (2. 14} (12. 05 (1. 86> (1. 65) (5.32)
£ MesN 1 Ha[ (PhSn)sGeW 0y ] + 9H,0 10. 63 49,58 .01 12.78 1.91 1.99 5. 26
{10.58) (¢49.143 ¢2.16) {(12.12} (1.B7) 1. 66} (4. B1)
a-{ Bust) sHa[ (PhSa}sGeW Oy ] « HaO 9.16 42. 75 1.82 25. 89 4. 23 1. 46 0. 44
19. 14} (42. 48} (1. BEY  (25. 26) (4.08) (1. 44y (0.41>
£~ BuyN ) Ha [ (PhSn)sGeWyOy ] = HaO 9.15 42.77 1. 82 25. BG 4. 23 1.44 D. 45
. (9. 14}  (42.68) (1.86) (28 26) 14.08) (1. 44> 10, 411
a-tMeyINY  Ha[ (BuSn) sGeW g0y ] « 14H:0 10. 42 4B. 3§ 2. 15 10. 16 2. 29 1. GB 7.81
(10.48) (4B. 70} (2,142 (9. B%) (2.21) 71.65) {7. 42
£-(Me N Hs[ (BuSn}sGeW Dy ] » 16H;0 10.40  48.56 2. 10 10. 0B 2.26 1.65 8.52
(10-37> ({4B.19) {Z.1D) (9. 792 (2.18) {1.63) (8. 39)
o { By N Hs[ (BuSn)sGeWglhr] « 2ZH,0 9. 26 43.18 1. 86 24.02 4. 52 1.52 0. 98
(9.24)  (42.94>  (1.8B) (23.67) (4d.44) (1. 45) +0.93)
£-(BuyN) ;Hs[{BuSn)sGeWsOyr ] « ZHzO 9.27  43.21  1.86  24.04  4.51 1.50 0.97
(9-24)  «42.94) (1. 8B} (23.67) {4.44) (1.45r 40.93)

* There are calculated values in parenthesis.
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Table 2 IR Vibration Freguencies (cm™’) and UV Maxima (nm)

Yas

compounds W-0, WO, W Ge-0, WO, W Uen
a- 1 PhSn} yGeW s -Me,N 953 B30 796.758 201,261
B-(PhSN )aGeWg-Me,N 957 875 811,751 202,268
a1 PhSn ) sGeWy-Bu,N 954 876 912,748

A~ PhSn)aGeWq-BuyN 959 841 812.741

a- | BuSn);GeWs-Me,N 955 gdl 798.755 201,260
F-CBUSH) sGeW o-MeyN 958 877 810,752 203, 269
a-(BuSn }sGeWp-Bu,N 956 878 914,749
F-(BuSH)sGeWs-Bu,N 959 8a1 814.746

2.3 "Sn,""W $1'H i
7£"°Sn NMR i I, a, f- (PhSn);GeW, 55 tH —- R RS (] 1a,b) 4L {0 840 5 2 (&)
-571. 18§01 (#)-550. 2 ppm, PEFAEFIREYT .= TBEFHILEFEER.

| | I
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E 1 B,ﬁ-[(PhSﬂ)sGCWpOs;]-BU4N maﬁ .Eﬁl‘ ' Z‘E
Fig. | %Sn and "W NMR of o, 8-[ (PhSn);GeW04: ]-Bu,N in CHCN
11380 of ala), B(EY; 'PW of c{a). d(f)

"W NMR i I o, -[(PhSn):GeW, Oy I P - MEEF LN 2 1 (EE. ET181L
2 B EE 4B % o T 63, 673(2)F1—73. 06(1)ppm; # B —66. 69(2)F1—107. 84¢(1) ppm(M Ic,
d)., XRPPETFHEEFIISFE . SHEIBHESHNAIMERF YA, BB/ NEN=
AEETFN—8H. HTENRANEE. ENERRMFAARETHBMN R FIHERAER
(RFHEARE . EMSEF - EABEFEFSRAKEE. (o GeW, ML LB H—81.9
ppm D B —HBFETFHIESRREEE .« BRENF M SAHELRE W £ RHESFH MM
SHEEE. AR THEFRRTEFE.

'H ¥ B # a, - (PhSn),GeW,0-Me,N T 7K ¥ il 7 B'H B fE i #E b2 A7 8 7. 51 (3),
7.85(2) (e BFIZE 7. 50(3), 7. 88(2) (8 B LI IR LM,
2.4 TOF [Fif

&, f- (PhSn) ,GeW,y-Me,N TE /K5 W 1Y IE 1) TOF 5 (F 2)3% 83, 7F 3360 REE B BLA93R
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TH R RAT NI S — PR S - Fig. 2 TOF mass spectrum of o [ (PhSn ),GeWOy '~ -
Sn' EE R (Do DRBRAWHEEE Mo i o0
RS HBE 0-GeW, HE AR, % Sa'' -
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pH A% . AT RS BhEETET.

F Iy FHeB ey friE (v)
Table 3 Half-Wave Potentials of the Title Anions (V)

pH
anions®

3.8 4.2 1.7 5.2

- [PhSn )1GeW, SnN-Snft —0.840 —D0. 844 —0.B44 —0.876
We_wY —D. B76(4) —0.912:1 4) —0.852¢4) —0.996¢4)

B-(PhSn)sGeWy Sn¥-Snt —0.784 — 0. 784 —0.812 —0. 832
wHu_w =D. 8905(2) —0.916(2) —0D.B28(2) —0.941¢2)
—1.026(2) —1. 0596(2) —1.092.2) —1.129(2)

a- (BuSn)31GeWs SnM-Sn! — 0. B28 —D. B44 —0.844 — 0. 846
W —0. 902(4) —0.926(4) — 0. 9604 —0.996(4)

B-({BuSn}sGeW, SnM-Snl —0. 824 — 0. 825 —0. 836 —0. 841
Wiy 0. 828(2) —0.843¢2) —0.B62¢2} —0.981(2)
— 1. 056022 — 1. 06BL2) —1. 084¢2) —1.099(2)

= All the heterapolycomplexes are (CHjy ) N* salts.
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Table 4 Catalytic Oxygenatlon Survey of the Title Anions*
yield ()
catalyst oxidant substrate
epoxidet Phl
a-{ PhSn ) aGeWg-Me N FhlO cyclohexene 4.6 45.2
FnlO styrene 38.1 49. 6
H:0:{30%) maleic acld® 84.7
f-(FhSn)aGeWp-MeyN Fh10 cyclohexens 32.2 40. 7
Fh10O styTehe 30.9 4d.1
Hz20:¢30%) malelc acld® B6. 5
a (BuSn)yGeWs Me,N Fhl10 cyclohexene 29.8 40. 1
PhIQ styTene 31.3 43.8
H:z0:¢30% ) malele acid® 78.9
-t BuSn ) :GeWp-Me,N PhlO cyclohexene 32.3 42.3
PhlO siyrenc 28. 4 40. 6
H:0:(30%) maleie acid* 80.5

a. Reactlon conditlon For alkene epoxidation: substrate. ] mimol, caalyst. 0. 002 mmoly; PhlQ. 5 mmel; solvent 4 ml of CH:Clz

=+ CHyCH(1 1 1} reection time, Z hy reacton temperature, roomn temperature
b. The experimental procedure was performed accordlng w lteratursl!®],

H COOH

—CH> A
¢. Epoxide products, 0 for cyclohexens) “\ S for styrene, C for maleic acld,
[s) \0
/
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Baky HHERITEY o, 8- [ (RSnGeW,0: " H-SRESHERAR =271 -

SYNTHESIS AND CHARACTERIZATION OF ORGANOTIN-CONTAINING
a.B-[ (RSn),GeW,0,; '~ HETEROPOLYTUNGSTATES

Yang Qihua Dai Huicong Xiang Muguang Liu Jingfu
( Department of Chemustry, Northenst Normal Uneversly, Chomgefam  130024)

Heteropolytungstates «, 8- (RSn),GeW,04; | « nHsO (M=Bu,N*, Me,N*; R=Bu, Ph) have
been prepared and characterized by elemental analysis, IR. UV spectroscopy, 'H. '"'Sn and '""W
NMR, Polarcgraphy and Time of Flight {TOF) mass spectroscopy. "W NMR of the title anion indi-
cates the new complexes have Keggin structure with three substituted (RSn)** groups occupying the va-
cant sites in a triad of corner-sharing RSnQ, octahedron. The TOF spectra show the title anions exist

as monomers. Catalytic activity of the title anions for olefin epoxidation is also survied.

Keywaords organotin TOF olefin epoxidation Keggin
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