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Synthesis of Ketal Catalyzed with Silver Salts of Tungstophosphoric

WEI Yun-Xia MA Ming-Guang™ LI Sheng-Ying LI Kang-Lan
(Provincial Key Laboratory of Urban Environmental Pollution Control, College Chemistry and Environmental Science, Lanzhou City
University, Lanzhou 730070, China)

Abstract: A series of silver salts of 12-tungstophosphoric acid AgH; PW;,04 (Ag) (where 0<x<3), were
prepared. XRD and cell parameters-component figures of the series of the solid solutions powder that the
compounds are mutually miscible in the solid solutions. Furthermore, DTA show that, the temperature for the Ag,
decomposition is very similar. The catalytic activity for the formation of ketals was also studied. It was found that
the AgH,PW 1,04 is the best catalyst in the reaction. The results showed that catalystic activity is related to acid

protons and protons generated by dissociation of water molecules coordinated by silver cations.
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Table 2 IR and '"HNMR spectra of 6 classes of acetals or ketals

Product IR v/ cm™ 'H NMR(CDCls, TMS), &
la 1251.80, 1219.39, 1 194.50, 1 132.09 3.90~3.95 (s, 4H, OCH,CH,0),1.62~1.70 (dd, 2H, CH,) 1.31 (s, 3H, CH3), 0.94 (t, 3H, CH,)

4.61~4.62(t, 1H, CH), 3.81~3.95(s, 4H, OCH,CH,0), 1.63~1.88(m, 2H, CH,), 1.25~1.36(m, 2H,
CH,), 0.96(t, 3H, CH3)

2a 1 146.10, 1 123.23, 1 023.01, 946.07

3a 1192.20, 1 093.74., 1 038.96, 943.98 4.59(d, 1H, CH), 3.84~3.95(m, 4H, OCH,CH,0), 1.24~1.41(m, 1H, CH), 0.92~0.95(m, 6H, CH,)

4.10~4.20(m, 1H, CH), 3.83~4.06(m, 1H, CH), 3.34~3.46(m, 1H, CH), 1.59~1.68(dd, 2H, CH,),
1.34(s, 3H, CHy), 1.26~1.30(d, 3H, CHy), 0.90~0.96(t, 3H, CHy)

1b 124794 1 218.01, 1 194.72, 1157.67

4.74~5.00(, 1H, CH), 4.0~4.2(m, 1H, CH),3.93~3.96(d, 1H, CH), 3.35~3.42(t, 1H, CH), 1.58~
1.67(dd, 2H, CH,), 1.40~1.48(m, 2H, CHy), 1.25~1.30(d, 3H, CHy), 0.96(t, 3H, CH;)

2b 114571, 1 123.21, 1 024.10, 968.14

4.65~4.67(d, 1H, CH), 4.02~4.20(m, 1H, CH), 3.81~3.90(d, 1H, CH), 3.35~3.42(, 1H, CH),
1.61~1.85(m, 1H, CH), 1.14~1.28(d, 3H, CHy), 0.96(m, 6H, CH)

3b 119223, 1 099.26, 1 020.34, 951.83
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Table 3 Effect of different reaction condition on the yield of ketal
Tlheral Placetal 1:1.4 1:1.5 1:1.6 1:1.7
Yield / % 60.1 72.7 61.2 48.7
Amount of catalysis / % 0.3 0.4 0.5 0.6
Yield / % 50.3 59.2 71.3 63.2
Reaction time / min 70 80 90 100

Yield / % 753 80.8 83.1 72.1
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Table 4 Yields of ketal
Samples Yields(AgHPW,04) / % Yields(HPW) / %
la 83.1 60.7
2a 85.5 63.2
3a 73.5 45.0
1b 88.0 73.5
2b 83.4 65.6
3b 85.5 78.8
x5 ENFIESE R GEER(E) K E B
Table 5 Effect of reusing of catalyst on the yield of ketal
Reuse number of catalysis 1 2 3
la 83.1 75.5 60.0
2a 85.5 70.0 60.5
Vield of ketal 3a 73.5 68.2 55.3
la 88.0 80.5 65.5
2a 834 75.5 60.1
3a 85.5 74.2 55.2
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