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Abstract The Keggin-type organosilyl substituted tungstocobaltates [ComW1104o(SiR)z]5 B (CoIHWH(SiR)Z, R=CH=CH,,
OH) were synthesized for the first time by using Co™W; and organosilane as starting materials. The syntheses were carried
out in an ethanol-water mixing solvent with volume ratio of 2 : 1 and pH 1. Ethanol was employed as a cosolvent here to
increase the solubility of organosilane in the reactive system, so that the organosilane was accessible and could react with
Co"™W,, before it was converted to Co™"W,. The mixture was stirred at room temperature for 20 h, and then the product was
obtained as tetramethylammonium (TMA) salt precipitate by adding tetramethylammonium chloride (TMACI). The structure
and composition of the products were characterized by IR, UV-Vis, NMR, TG-DTA and elemental analysis techniques. The
IR spectra showed that the Keggin units in the products were close to the saturated structure. Two SiR groups were inserted
into the vacancy of Co™W, and a Si—O0—Si bridge was formed between two Si atoms, similar to those reported previously
in organosilyl substituted tungstosilicate and tungstophosphate. This insertion of SiR groups was also confirmed by *°Si, 'H
and "*C NMR of the products, but the *’Si signal exhibited a large chemical shift compared with those of organosilyl substi-
tuted tungstosilicate and tungstophosphate possibly due to the paramagnetism of Co". UV-Vis spectra of the products also
indicated the conversion of the structural symmetry and the retainment of Co™ in the synthesis. The decomposing processes
of the products were suggested by TG-DTA curves, which also revealed that, the anion in Co™W ,(SiOH), possesses a higer
stability than that in Co™ W, (SiCH=CHy,),. Furthermore, [PW;04(SiR),]’~ [PW,(SiR),, R=CH=CH,, OH], which were
synthesized previously by the procedure of solid-liquid phase transfer, were also synthesized under the same conditions, in-
dicating this method is a feasible and general approach for the synthesis of organosilyl substituted polyoxometalates.
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Figure 1 IR spectra of tungstocobaltate samples
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Figure 2  Structure scheme of Co"W,,(SiR), (R=CH=CH,, OH)
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Figure 3 UV-Vis spectra of tungstocobaltates in aqueous solution (10>
mol/L)
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Figure 4 UV-Vis spectra of tungstocobaltates in aqueous solution (10*
mol/L)
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Figure 6 IR spectra of tungstophosphate samples
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I = LA IR ERE[(ELO);SiCH=CH,]5} 0.31 mL (1.46
mmol) EAER ZBE(TEOS). ] 1 mol/L HCI i35 %R i
pH~1, W, ARG =ME THEE 20 h, BB GOH
W PR, BRI 3.0 mmol [PY FRESL
A (TMACI), 2B RRS S (B 1) TMA $hyive. kv, Kk,
AT, 4774 TMACO"W,04(SiR), (R=CH=
CH, 8% OH). F=MI 455 2~3 IR, F7HRY) 70%. P79
JCEHIA TG 45 87K, X SiCH=CH, B4, Anal.
calcd for Cy0Hg3N4O44CoW;Si: W 63.2, Si 1.75, Co 1.84,
C 7.50, H 1.99, N 1.75, H,0 2.25; found W 63.9, Si 1.66,
Co 1.80, C 8.16, H 1.17, N 2.19, H,0 2.2. %} SiOH B¢
¥), Anal. calcd for CooH7,N5O4CoW,;Si>: W 61.5, Si 1.71,
Co 1.79, C 7.30, H 2.27, N 2.13, H,0 3.3; found W 62.1,
Si 1.74, Co 1.76, C 7.34, H 1.68, N 2.43, H,0 3.3.
42  (SiR), BUK B9 5 B B 3h [PW,,Ou0(SiR),° -
(PW,4(SiR),, R=CH=CH,, OH)&9& B

HH Na;PW,,030(NaPW )k J5UR, DY T 28 VR A B2
(TBABr) 4 UL % #, [ & & & (SiR), H AR 1
TBAPW,,(SiR), (R=CH=CH, 5 OH), "%} 70%~
80%. FEHIMIILE /AT el IR, X SiCH=CH, {4,
Anal. calced for Cs;H;14N304PW;Si,: W 57.3, Si 1.59, P
0.88, C 17.7, H 3.26, N 1.19; found W 57.3, Si 1.57, P
0.85,C 16.7, H 2.88, N 0.53. %} SiOH EXft4). Anal. caled
for CysH10N30.PW,Siy: W 57.6, Si 1.60, P 0.88, C 16.4,
H 3.20, N 1.20; found W 57.1, Si 0.74, P 0.89, C 17.9, H
3.20, N 2.54.

KCo™W 5, TMAC0™W ,, KCo™W, il NaPW, K] &
%, PARARSGRFIFNRALACES W “SCFefE R .
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