
IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                             International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

 Volume 3, Issue 3, March 2023 

Copyright to IJARSCT                   74 

www.ijarsct.co.in                                                   

Impact Factor: 7.301 

Waste Sea Sand Catalyzed a Microwave-Promoted 

Solvent-Free Biginelli Reaction for the One-Pot 

Synthesis of Dihydropyrimidin-2-(1H)-ones 
Bhavika Thakur1, Manali Patil1, Amit Thombare1, Shwedant Thakur1, 

Smita Tandale1, Gurumeet Wadhawa3, M. C. Sonawale2 
Student Department of Chemistry, Veer Wajekar ASC College, Phunde, Uran, Raigad1 

Associate Professor Post Graduate Department of Chemistry, Veer Wajekar ASC College, Phunde, Uran, Raigad2 

Assistant Professor Post Graduate Department of Chemistry, Veer Wajekar ASC College, Phunde, Uran, Raigad3 

 

Abstract: By cyclocondensing a variety of betaketoesters, a substituted urea, and an aromatic aldehyde, 

the Biginelli method generated functionalized 3,4-dihydro-2(H)-pyrimidinones (DHPM), as well as their 

byproducts and derivatives. Three steps are involved in the synthesis of dihydropyrimidinones and their 

derivatives. Due to the ecologically friendly manufacture of DHPM with increased good yields, because of 

its numerous advantages over the standard process, and due to the requirement for supportable chemistry 

of many examples, there has been resurgence in interest in this reaction. The synthesis of 3,4-

dihydropyrimidinones (DHPMS) from aldehyde, substituted betaketoesters, substituted urea, and thiourea 

was said to be possible without the use of a solvent by using sea sand as a catalyst. The solvent-free, 

microwave-assisted green method provides advantages over conventional frying, including quicker 

reaction times, simpler processing, and higher yield. 

 

I. INTRODUCTION 

In the Biginelli reaction, aldehydes and Betadicarbonyl compounds are condensed to yield 3,4-dihydropyrimidin2-

(1H)-ones (DHPM) and its different thiones. Due to their numerous pharmacophoric properties, dihydropyrimidinones 

and their derivatives have become more significant in chemical, synthetic, and medicinal chemistry. This is due to the 

diverse range of biological roles that simple supported compounds exhibit, including antagonist, antagonist, and 

modular calcium channel. This simple reaction was initially described in 1893 by the Italian chemist Pietro Biginelli. 

Many mineral acids or other acids catalyzed the reaction.  

A one-pot condensation of an aldehyde, beta ester, and substituted urea under extremely acidic conditions is Biginelli 

first recorded reaction. Product yields, with an emphasis on various substituted aromatic aldehydes, were frequently 

painfully low. Thus, prepare 3,4-dihydropyrimidin-2(1H)ones over different types of acid catalysts such as H2SO4 

(sulfuric acid) [5], BF3•EtOH/CuCl as a Lewis acid [6], LaCl3•7H2O with catalytic concentrated HCl concentrated 

[7], CeCl3•H2O[8], InCl3 [9], heteropolyacids [10], BiCl3 [11], Cu(OTf)2 [12], TMSCl [13], LiClO4[14], LiBr [15] 

InBr3[16], FeCl3.6H20/HCl acid [17], TMSI [18] and CdCl2 [19-20] have been widely used. Numerous of the 

catalysts previously described have risky environmental implications and challenging disposal procedures.  

In addition, the manufacture of 3,4-dihydropyrimidin-2(1H)-one necessitates long reaction periods, an atmosphere that 

is extremely acidic, aggressive reaction conditions (high temperature), and difficult scaling up. Current research has 

shown that sulfuric and silicosulfuric acids can be used in this process in place of acidic catalytic materials. [20-25] 

Nowadays, sulfuric and silicic acids serve as catalysts for other chemical reactions as well as the production of 3,4-

dihydropyrimidin-2(1H)ones. Our project's and study's main goal was to contrast the methods used to synthesise 3,4-

dihydropyrimidin-2(1H) ones and thiones using microwave heating and conventional heating without the use of a 

solvent. 

 

II. EXPERIMENTAL 

The uncorrected melting points of the compounds in a paraffin bath were measured in an open capillary. Chemical 

shift values were measured in units of 5 (ppm) with a Perkin-Elmer FT 1H NMR spectrophotometer, a 300 MHz FT-
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NMR spectrometer, and CDCl3 as the solvent, [26-27] in relation to the internal standard tetramethyl silane (Me4Si). 

This is an illustration of a typical microwave experiment that uses radiation rather than solvents: Aldehyde (10 mmol), 

ethyl acetoacetate (10 mmol), urea or thiourea (15 mmol), and sea sand (20 mol %) were put in a 100 mL beaker and 

microwave-radiated for however long the technique called for without the use of any solvents. TLC reaction (TLC). 

Put the filtered output into an ice-filled container after you are done. It is then further dried at a specific temperature in 

an oven. 

traditional heating technique in a 100 mL round-bottom flask with a reflux condenser, a mixture of an aromatic 

aldehyde (10 mmol), ethyl acetoacetate (10 mmol), urea or thiourea (15 mmol), and sea sand (20% mol%) were taken 

up in ethyl alcohol as a solvent. The aggregate was heated to eight degrees Celsius over a period of time in an oil bath. 

As soon as the filtering process is complete, pour the filtrate into ice water. 
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Observation Table 1 (Microwave Reaction) 

 

Sr. No Aldehyde Microwave Method Conventional Method 

  
Time in 

sec. 
Yield 

Physical 
constant 

in 0C 

Time in 
Min. 

Yield 
Physical 
constant 

in 0C 

1 P-Nitrobenzaldehyde 50 98 202 90 77 208 

2 P-chlorobenzaldehyde 60 90 206 95 66 207 

3 P-methyl Benzaldehyde 45 92 211 98 78 211 

4 P-Methoxy Benzaldehyde  70 94 195 100 78 196 

5 furfuraldehyde 55 88 196 95 87 196 

6 Benzaldehyde 70 85 188 98 55 188 

7 cinnaldehyde 55 80 227 98 67 226 

8 M-methyl Benzaldehyde 88 90 242 95 56 246 

9 M-chlorobenzaldehyde 65 85 216 97 67 218 

 

III. RESULTS AND DISCUSSION 

Aldehydes, ethyl acetoacetate, urea or thiourea, and sea sand were contrasted in the 1-pot synthesis of 

dihydropyrimidines. When applied to a catalyst at 80 degrees Celsius with ethyl alcohol as a solvent and in solvent-

free circumstances, microwave assisted response significantly decreased reaction time from hours to a few seconds. 

Recognized substances share the same physical and spectral characteristics as described in the literature. Several 

aromatic and heterocyclic aldehydes with different structural characteristics were employed in this condensation. 
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Unsaturated aldehydes primarily interact with the aldehyde functional group, in contrast to acid-sensitive heterocyclic 

aldehydes, which entirely generated dihydropyrimidine. 

 

IV. CONCLUSION 

In comparison to traditional heating techniques, microwave assisted dihydropyrimidine synthesis using sea sand 

catalyst provides a number of benefits, including faster reaction times, higher harvests, and easier experimental 

diagnosis procedures. Given that it doesn't require any harmful compounds and doesn't produce any pollution, this 

solvent-free technique qualifies as a green Biginelli response approach. Microwave-assisted synthesis, which is risk-

free, ecologically friendly, and economical for the Biginelli reaction with three components, should be successful 

overall due to the method's softness and simplicity. 
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