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Abstract: The Knoevengel condensation of aldehydes with active methylene compound proceeded 

efficiently at room temperature with potassium carbonate as a catalyst and PEG as a green solvent. C-C 

bonds formation reactions are important derivation in perfume, pharmaceutical, polymer applications.  
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I. INTRODUCTION 

The development of cleaner technologies is a major goal in green chemistry [1-2]. Among the several aspects of green 

chemistry, the catalytic amount of catalyst and the reduction or replacement of volatile organic solvents from the 

reaction medium is of at most importance [3- 5]. Polyethylene glycol (PEG) is more popular alternate reaction media, 

due to their properties like non-toxicity, bio-compatibility, and bio-degradability. Moreover, PEG is considered as a 

natural, inexpensive, safe, recyclable, degradable, non-flammable, facile, environmentally benign and abundantly 

available green solvent[6].C-C bonds formation reduction are important derivation in perfume, pharmaceutical, 

polymer applications [7-8]. These adducts are good Michael acceptors and can be used directly in the Diels-Alder 

reaction for further transformations also, the importance of Knoevenagel adducts has led to an exploration of several 

other reagent to promote knoevenagel condensation such as acid catalysts CeCl4.7H2O/NaI[8],HClO4-SiO2[9], 

TiCI4[10] and ZnCI2[11].Reports without any catalysts are also present with high temperature [12-14] ormicrowave 

irradiation [15] has been used for this transformations. Methylene active compounds carrying two electron withdrawing 

groups such as β-keto ester and acetylacetone are generally used in the known condensations. Very often, prolonged 

reaction condition or dangerous chemicals and high temperatures become a barrier for low field. Accordingly the 

development of a facile and efficient methodology for the knoevenagel condensation is desired. In this paper, we are 

describing our work in the successful use of potassium carbonateasa catalyst and PEG-400 as a green solvent at room 

temperatureforknoevenagelcondensationofaldehydeswithactivemethylenecompounds. 

 

II. EXPERIMENTAL 

The mixture of aldehyde (1mmol), Active methylene compounds (1mmol), and Potassium Carbonate (15mol%) in PEG 

as reaction media was taken in round –bottom flask at room temperature and stirred 60-70 min. After completion of the 

reaction (TLC), water was added stirred for a minute. The precipitate was filtrated and recrystallized from hot ethanol 

to obtain the pure product. Solvent used in TLC – Ethyl acetate and chloroform. Ratio – 1:3. 
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Table: The Knoevengel condensation of β-keto ester or β-Diketones with aldehydes. 
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The products were isolated and characterized by 1H NMR, 13C NMR and mass spectroscopy. 

 

III. RESULT AND DISCUSSION 

Apart of our program aimed at developing new selective and environment friendly methodologies, particularly C-C and 

C-N bond formation here we wish to present an efficient method for performing the knoevengel condensation between 

substituted aldehydes and β-diketones at room temperature and PEG-400 as a green solvent.The reaction is complete in 

60-70 min. with a facile recovery of products in high yields (70- 93%). 

 

ISOLATED YIELD (%) 

Impressed with the result obtained, a few more examples were investigated for the generality of the reaction. Several 

aromatic and aliphatic aldehydes were treated with β-diketones to yield the corresponding condensation products. In 

this context aromatic aldehydes with electron withdrawing group afforded slightly higher yields compared to aromatic 

aldehydes bearing electron donating group. 

 

IV. CONCLUSION 

In conclusion, we have developed an economically and environment friendly catalysed for simple and efficient 

synthesis of trisubstituted alkenes in relatively short reaction times at room temperature condition. This involves the use 

of potassium carbonate as a very inexpensive and easily available catalyst under neutral and PEG-400 as a green 

solvent. Present methodology offers very attractive features such as reduced reaction times, higher yields and 

economics viability of the catalyst, when compared with other catalysts, which will have wide scope in organic 

synthesis. 
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