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(Me;SiCH, ) ,Sn + SnCl,—— (Me;SiCH, ),SnCl, (catalyst a)
(Me,SiCH, ),SnCl, + NaOH —— (Me,SiCH, ),SnO (catalyst b)
(CH;CH, ) ;N
—-2HCI
R = H( catalyst ¢) , R =NO, (catalyst d) , R = OCH, ( catalyst e)
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Ph, (Me,SiCH, ) Sn + HCI( conce. ) —— Ph(Me,SiCH,)SnCl, (catalyst f)

(Me,SiCH, ),$nCl, + 2R—<_»—COOH (Me,SiCH, ),Sn(00C—<_ »—R),
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Ph(Me,SiCH, ) SnCl, +2NaOH —— Ph(Me,SiCH,)SnO (catalyst g)
Ph( Me,SiCH, ) SnCl, + 2R— \_/ —COOH (CH_};:;)}N Ph(Me,SiCH, ),Sn( 00C— \_/ —R),
R = H( catalyst h) , R =NO, (catalyst i) , R = OCH, ( catalyst j)
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Table 1 Catalytic activity of the dialkyltin compounds

Catalyst Acetalization yield/% Ketalization yield/% Catalyst Acetalization yield/ % Ketalization yield/%
a 84.4 78.5 f 88.0 82.0
b 81.7 73.2 g 84.7 78.6
c 83.1 76.9 h 86.3 80.1
d 87.5 81.3 i 92.1 86.3
e 78.2 71.8 j 80.6 72.7
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Table 2 Effect of the water entrainer on the reaction yield

Acetalization Ketalization
Water entrainer Catalyst b Catalyst i Catalyst b Catalyst i
Temperature/°C Yield/%  Temperature/°C  Yield/%  Temperature/C Yield/%  Temperature/°C  Yield/%
Toluene 118 ~124 71.2 118 ~124 81.6 116 ~125 70.1 116 ~ 125 82.7
Cyclohexane 94 ~ 104 81.7 94 ~ 104 92.1 93 ~104 73.2 93 ~ 104 86.3
Xylol 132 ~ 142 68.5 132 ~ 142 74.8 135 ~ 146 60.6 135 ~ 146 69.5
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Table 3 Effect of the catalyst dosage on the reaction yield

Yield/%
w( catalyst) /% Acetalization Ketalization
Catalyst b Catalyst i Catalyst b Catalyst i
0.5 41.2 53.7 33.6 45.5
0.8 58.5 68.4 49.8 61.7
1.1 69.4 80.3 61.1 73.9
1.4 81.7 92.1 73.2 86.3
1.7 82.9 93.5 74.9 87.4
2.0 83.3 93.8 75.3 87.8
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Table 4 Effect of the reaction time on the yield

Yield /%
Time/h Acetalization Ketalization
Catalyst b Catalyst i Catalyst b Catalyst i
1 40.3 48.6 32.4 43.7
2 67.6 75.2 59.8 71.0
3 81.7 92.1 73.2 86.3
4 82.5 93.0 73.9 86.9
5 82.8 93.2 74.1 87.2




274 N AL o 5530 %

SCERA R, ROV 3 h, 7 AR BERE SOV I RGN S g o 3 b I ZEREAR T AR A R
K 92. 1% 4l 7 Z25K 5 86. 3% , ARSEIG NN SO (8], 7 Z 4 g AN B, HROW P € i , A6 Js ) )
PENEZS o WOZMEAL SOV B TRI L 3 h BRI
2.5 EE(ER) B2 5E b XF S Rz 45 2R B R i

HE RN ZEAEAAL , IAEALTR b 1T {5, 25 520 () B 0 14 LU X S0 R i 52 0, 45 2R 81
P50 RS WG RT, BON AR A S AP S O ORI 2 n(8) tn (W) 1:1.0 JRE1:1.3
I, SO ARG o 2 n () n () 1010 JF28 1: 1.6 I, 7 A<B A8 A0 o 302 DR R 1 R ) o
AT O ) TE S J5 ) EAT o AH AR SE S R i, 7P SRR B o IR O & TR R
Wi PEAETR A HEAL R o PRI, B4 n (1) tn (%) =10 1. 3, n () :n (i) =1:1.6 N'H,

RS EE(ER) B R EY 2 L X SR B9 500
Table 5 Effect of the molar ratio of aldehyde ( ketone) to alcohol

Acetalization Ketalization
. Yield /% Yield/ %
n( citral) :n(glycol) Catalyst b Catalyst i n(ketone) in{glycol) Catalyst b Catalyst i
1:1.0 74.6 86.3 1:1.0 56.6 68.7
1:1.1 76.8 87.7 1:1.3 65.9 79.2
1:1.3 81.7 92.1 1:1.6 73.2 86.3
1:1.5 82.0 92.5 1:1.9 73.8 86.8
1:1.7 82.2 92.6 1:2.1 74.1 87.0
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Table 6 Recycling of the catalysts

Yield/ %
Cycle Acetalization Ketalization
Catalyst b Catalyst i Catalyst b Catalyst i
1 81.7 92.1 73.2 86.3
2 81.3 91.8 72.9 86.0
3 80.5 90.7 72.3 85.5
4 79.4 89.6 71.8 85.1
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Catalytic Activities of Dialkyltin Compounds Containing
Silicon to the Condensation Reaction
of Acetal ( Ketal) -Alcohol

LIN Sen”, GUO Yangyang, DENG Ruihong, HUANG Zhiqiang
( Department of Chemistry , Nanchang University , Nanchang 330031, China)

Abstract The catalytic activities of ten dialkyltin compounds containing silicon were investigated through the
condensation reaction of acetal ( ketal) -alcohol. Factors such as amount of catalyst, reaction time, molar ratio
of aldehyde (ketone) to alcohol and solvent kind were studied toward the yield of reaction. The results show
that, except one catalyst, nine compounds are good in catalytic activities for the acetalization and ketalization.
The yield reached 92% and 86% under optimal compounds: catalyst dosage was 1. 4% based on the mass of
the reactants, the molar ratio of the aldehyde to goycol was 1:1. 3, ketone to goycol was 1:1. 9, cyclohexane
was used as the water carrying agent, and the reaction was refluxed for 3 h.

Keywords dialkyltin containing silicon, catalytic activity , acetalization , ketalization



