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ABSTRACT 

 

A simple and efficient method of the 3,4- dihydropyrimidin-2(1H)-

ones/thiones synthesis in good to high yield is described. It consists in a one-

pot three-component Biginelli condensation using Layered double hydroxide 

(LDH) as catalyst. The effect of different solvents on the yields of final product 

also been studied. Highly polar solvent as well as highly non-polar gives less 

yields in presence of LDH catalyst. 

Keywords :- Biginelli reaction, one-pot procedure, 3,4-dihydropyrimidin-

2(1H)- ones, LDH. 

 

 

I. INTRODUCTION 

 

Multicomponts reactions in which three or more 

reactants are combined in a single vessel to 

generate new molecules that contain portions of 

each reactant undoubtedly maintain great 

importance in organic and medicinal chemistry 

due to synthetic efficiency and molecular diversity 

required in discovery of new compounds (1). The 

Biginelli reaction (2) is one of the most useful 

multicomponts reactions. The Most simple and 

straight forward procedure, involves one-pot 

condensation of ethyl acetoacetate, benzaldehyde 

and urea under strongly acidic conditions at 

elevated temperature (3). However one serious 

drawback of Biginelli reaction is low yields in case 

of substituted aromatic and aliphatic aldehydes. 

This has led to the developments of multistep 

strategies that produce somewhat higher overall 

yields but lack of simplicity of the 

multicompoments synthesis (4). Thus during the 

last two decades Biginelli reaction for the synthesis 

of dihydropyriminines has received renewed 

interest and several improved procedures has been 

reported (5) including, in particular the use , as 

catalysts, of Lewis acids such as Indium (III) 

chloride (6), Indium(III) Bromide (7), CuCl2/CuSO4 

or CuCl2/HCl (8), Strontium (II) triflate (9) , 

Bismuth (III) nitrate (10) , Calcium chloride (11), 

Cupric (II) triflate (12) , sulphate Zirconia (13) , 

Co(HSO4)2 (14), Chlorotrimethyl silane (15) , 

copper (II) acetate / sodium ascorbate AcOH (16), 

Iron (III) tosylate(17). Biginelli reaction was also 

catalyzed by bases such as (NH4)2CO3   (18),   t-
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BuOK   (19)   and   by organocatalysts  as  for  

examples  L-proline (20)    phenyl    phosphoric    

acid    (21) and primary amine (22). Nanoparticules 

(23) , hetropoly acids (24) , and ionic liquids (25) 

have been successfully applied to the Biginelli 

products synthesis, In addition, a significant 

improvement was observed in the 

dihydrpyrimidine synthesis under ultrasonic (26) 

and microwave irradiation (27) Furthermore these 

are only few enantioselective methods synthesis 

(28) of 3,4-dihydropyrimidin-2(1H)-one. Yet many 

methods require harsh conditions, expensive or 

dangerous catalysts, long reaction time and the use 

of non-ecofriendly solvents consequently, the 

search of simple, efficient, environmentally 

benign, inexpensive with better yields procedures 

remains valid. 

We report here our preliminary investigation 

dealing with the use of Layered double Hydroxide 

is a simple, easy to prepare and ecofriendly catalyst 

in Biginelli reaction. 

 
 

II. RESULTS AND DISCUSSION 

 

The optical reaction conditions for the 

multicomponent Biginelli reaction were 

established after several attempts to obtain the 

products using different solvents, catalysts 

amounts, and temperatures. Initially, we 

investigated the Biginelli condensation of 

benzaldehyde (1 equiv), ethyl acetoacetate) 

1equive), and urea (1.5 eqimolar) catalysed by 2 

grms of layered double hydroxide. We were 

pleased to find that the catalyst provided good 

yield of the corresponding DHPM. 

Next the amount of the catalyst was evaluated 

and the results are shown in Table 1. In terms of 

yield 2 moles of LDH gave  the best results 

(Entry 4). The use of 0.5 gm to 1.5 gm of the 

catalyst caused a slight increase in the yield 

(Entry 1-3). In addition raising the catalyst load 

from 2.5 to 3.0 gm led to constant reaction yields 

(Entry 5 to 6). 

Table No 1 

Ent 

ry 

Solv

e nt 

Cata

l yst 

Tim

e 

Tempe 

rature 

Yie 

ld 

% 

1 Etha 

nol 

0.5 

gm 

4 hrs Reflux 82 

2 Etha 

nol 

1.0 

gm 

4hrs Reflux 84 

3 Etha 

nol 

1.5 

gm 

4hrs Reflux 86 

4 Etha 

nol 

2.0 

gm 

4hrs Reflux 88 

5 Etha 

nol 

2.5 

gm 

4hrs Reflux 88 

6 Etha 

nol 

3.0 

gm 

4hrs Reflux 88 

 

A further survey of solvents using 0.5 gm of LDH 

revealed that ethanol solvent was the most 

favorable shown in table 2, common solvents 

such as water (entry 5), and THF (Entry 3), led 

to poorer yields, and only traces of products was 

observed. Also lower yields were obtained with 

toluene (Entry 4) and Ethylene Glycol (Entry 7). 

When ethanol (Entry 2) and CHCI3 (Entry 1) 

were used as solvents, the obtained yields were 

slightly elevated to 70 % and 82% respectively. 

The reaction is also slower in all other solvents 

(Entries 1-7). 
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Table No 2 

E 

nt 

ry 

Solvent Catal 

yst 

Tempera 

ture 

Ti 

me 

Yie 

ld 

1 CHCI3 0.5g 

m 

Reflux 4hr 

s 

70 

2 Ethanol 0.5g 

m 

Reflux 4hr 

s 

82 

3 THF 0.5g 

m 

Reflux 4hr 

s 

Tra 

ce 

4 Tolune 0.5g 

m 

Reflux 4hr 

s 

43 

5 Water 0.5g 

m 

Reflux 4hr 

s 

Tra 

ce 

6 CH3C 

N 

0.5g 

m 

Reflux 4hr 

s 

40 

7 Ethylen e 

Glycol 
0.5g 

m 

Reflux 4hr 

s 

58 

 

III. EXPERMENTAL SECTION 

 

Melting point were measured using a fine control 

Electro thermal capillary apparatus and are 

uncorrected. IR spectra were recorded from KBr 

disk on a Shimadzu FT-IR 8201 PC spectrometer. 

The 1H and 13 C NMR spectra were obtained with 

a Burker 250 MHz spectrometer in DMSO. 

General synthesis for the synthesis of 3,4- 

dihydropyrimidin-2(1H)-ones. A mixture of 

aldehyde 1( 1.0 m mol) , the appropriate B- 

ketoester or 1,3-diketone 2 ( 1.0 m mol) urea or 

thiourea 3 ( 1.5 m mol) , and LDH ( 2.0 gm) was 

heated under ethanol solvent at 78 C for the 

appropriate time indicated in table 2. After being 

cooled, the reaction mixture was then poured onto 

crused ice, and steered for 5-10 minutes. The 

predicated product was filtered under suction, 

washed with cold water. Analytically pure sample 

were prepared by recrystlisation from ethanol. 

Ethyl-4-(Phenyl)-6-methyl-2oxo-1,2,3,4- 

tetrahydro-5-pyrimidine carboxylate :- 

Status:- Solid. M.P. – 203C Reported 202- 204C, IR: 

3171(-NH-), 3114(-NH-), 1651(C=O),1670(C=O), 

2901(-C-H), 2937, 2984(-C-H), 1252,1282 (C-O) 

1H NMR: (3.25 d 3H), (3.17, t 2H), (4.2,q, 2H), 

(5.3,S,2H), (7.2-7.4 Ar-CH, 5H). 

IV. CONCLUSION 

 

In conclusion we have developed an 

environmentally friendly method for the synthesis 

of 3,4 dihydropyrimidiones by using LDH ( 

Layered Double Hydroxide) as an inexpensive and 

easily available catalyst using different solvent. In 

addition to its simplicity and mild reaction 

condition, it tolerate a wide variety of substitutions 

in all three components. The adopted procedure is 

convenient, involves simple experimental 

procedure and product isolation, therefore, it is a 

useful addition to the existing methods. 
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