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SYNTHETIC COMMUNICATIONS, 21(1O&ll), 1163-1166 (1991) 

KNOEVENACEL CONDENSATION CATALYSED BY 

NEW MONTMORILLONITESILYLPROPYLETHYLENEDIAMINE 

* 
Y.V. Subba Rao and B.M. Choudary 

Inorganic & Physical Chemistry Division 
Indian Institute of Chemical Technology, Hyderabad 500 007, India. 

Abstract : Facile knoevenagel condensations catalysed by new mont- 
morillonitesilylpropylethylenediamine is reported. 

Trisubstituted alkenes are easily obtained by employing the widely 

known base catalysed condensation of carbonyl compounds with com- 

pounds containing active methylenic group devised by knoevenagel 

-oitdenhation . The reaction is generally caralysed bv weak bases 

Iinder homogeneous conditions' and solids' and solid supported basic 

We recently reported the phase transfer nucleophilic 

substitution reactions catalysis by quaternary ammonium salts covalently 

anchored on rnontiriorillonite . Herein this communication we describe 

a facile knoevenagel condensation catalysed by a n e w  montmorillonite- 

silylpropylethylenediamine (cat-I). 
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1164 SUBBA RAO AND CHOUDARY 

...................................... 
I 

C a t  - 1 = O-Si-(CH,)3-NH-CH,-CHz-NH2 
I 

/ / / / / / / / / / / I / / / / / / / / / / / / /  ///////////// 

The r eac t ion  (Scheme I) proceeds ve ry  rapidly to complet ion 

within 5 minu tes  a f fo rded  t h e  t r isubst i tuted olef ins  in nea r  quant i ta-  

t i v e  yields. T h e  r eac t ion  descr ibed h e r e  is  very convenient  s ince t h e  

ca t a lys t  c a n  b e  easily f i l t e r ed  off and  reused for seve ra l  r ecyc le s  

without  any regenerat ion.  In fact t h e  s a m e  c a t a l y s t  reused in a l l  

t h e  r eac t ions  descr ibed in t h e  Tab le  1 by s imple  f i l t r a t ion  and washing 

g a v e  ident ical  yields wi th  consis tant  r a t e  compared  with t h e  r e su l t s  

obtained by t h e  use of f r e sh  ca t a lys t .  The  ca t a lys t  was  prepared 

by condensat ion of 3-triethoxysilylpropylethylenediarnine with montmori-  

llonj te. Thus t h e  abundant ly  avai lable  ac id i c  montmori l loni te  was  

conve r t ed  in to  bas i c  one. The  use of p re sen t  ca t a lys t  descr ibed h e r e  

becomes  p rac t i ca l  a l t e rna t ive  to t h e  b e s t  c a t a l y s t s  r epor t ed  in l i t e r a tu re .  

Expr  i mental 

The c a t a l y s t  was p repa red  by t h e  condensat ion of 3-triethyoxysilyl- 

propylethylenediamine (1.2 g, 5.37 mmol) wi th  montmqri l loni te  K10 

(4.0 g) in d ry  to luene  under ref lux f o r  24 hours. Then i t  w a s  f i l t e r ed  

6 and washed gen t ly  with to luene  and  e t h e r  and dr ied . 
in a typical  expe r imen t  t h e  r eac t ion  f lask was  charged wi th  ca t a lys t  

(0.5 g), toluene 5-6 ml  and s u b s t r a t e s  in equal  molar r a t i o  (50 mmol) 

and s t i r r ed  at a m b i e n t  t empera tu re .  The r eac t ion  was  followed by 

TLC. Af t e r  comple t ion  of t h e  react ion,  i t  was  f i l t e r ed  and  washed 

with toluene, a n d  t h e  c a t a l y s t  was kep t  a s ide  fo r  ano the r  recycle.  

The f i l t r a t e  w a s  c o n c e n t r a t e d  and  analysed by IR, NMR and Mass. 
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KNOEVENAGEL CONDENSATION 1165 

Table 1 : KnoeveMgel condensations with Catalyst-1 

Carbonyl Comp. Active Methylene Comp. Yield (%la 
(A) (B) (C) S.No. 

10 

Benz aldehyde 

Benzaldehyde 

Anisaldehyde 

Anisaldehyde 

Cinnamaldehyde 

Cinnamaldehyde 

Fur furaldehyde 

Furf uraldehyde 

3,4,5 tr imethoxy 
benzaldeh yde 

3,4,5 trimethoxy 
benzaldehyde 

Benzaldehyde b 

Malononitrile 

Ethylcy anoacetate 

Malononi t r i le  

Eth ylcyanoacetate 

Malononi trile 

Ethylcyanoacetate 

Malononitrile 

Ethylcyanoacetate 

Malononi trile 

Ethy lcyanoacetate 

Malononi trile 

99 

98 

94 

94 

90 

91 

84 

87 

97 

96 

0 

a : Isolated yields, b : With rnontmorillonite K I O  

A B C 

scheme - 1 
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