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Abstract : A simple, clean and convenient one-pot method has been developed for the synthesis of 4-substituted-3,4-
dihydropyrimidinone by multicomponent condensation of ethyl acetoacetate, aromatic aldehydes and urea in basic medium
in the presence of ethanol under refluxing conditions. The yield of all products is  90%. The synthesized compounds
have been characterized on the basis of their spectroscopic data.
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Introduction

Pyrimidine is the important heterocyclic compounds,
which have attracted attention from long time. It has sig-
nificant attention due to its synthetic and important me-
dicinal property and also due to its presence in many
biological systems. Certain pyrimidine derivatives like
3,4-dihydropyrimidines (DHPM) shows great attention
in organic synthesis. It is an important class of com-
pounds due to their biological properties1–3 as anticoagu-
lant4, antihypertensive5, anti-inflammatory, antimicrobial,
antibacterial6, antifungal and antioxidant activities7. It also
inhibits the propagation of the malaria parasite Plasmo-
dium falciparum8. Along with these properties, it is also
the backbone of several calcium channel blocker9. Due
to the versatile properties of dihydropyrimidnones, it al-
ways shows the topic of interest by the researchers in
developing a versatile cheap method of economic utility.

In last two decades, Biginelli’s reaction for the syn-
thesis of DHPM’s has received interest and several im-
proved procedures have been reported10. The use of Lewis
acids catalyst such as indium(III) chloride11, indium(III)
bromide12, CuCl2/CuSO4 or CuCl2/HCl13, cupric(II)
triflate14, copper(II) acetate/sodium ascorbate/acetic acid15,
strontium(II) triflate16, bismuth(III) nitrate17, BiCl3

18,
BF3

19, calcium chloride20, sulfa te zirconia21,
Co(HSO4)2

22, chlorotrimethylsilane23, iron(III) tosylate24,

FeCl3
25, LaCl3

26, LiClO4
27, CAN28 have been success-

fully used in Biginelli reaction. Biginelli reaction was
also catalyzed by bases such as t-BuOK29. Now
nanoparticles30 have been successfully applied to the
Biginelli products synthesis. Some calcium antagonists
such as nifedipine and verapamil, which are used as anti-
hypertensive agents, have a serious disadvantage in the
treatment of hypertension. These drugs were replaced by
dihydropyrimidines derivatives as these are known to
possess calcium antagonists with potent and long-lasting
vasodilative, hypotensive or antihypertensive activity31.
Apart from this DHPM unit also have potential applica-
tion in the treatment of AIDS32.

Many reaction methods have several drawbacks such
as use of expensive and dangerous catalysts, long reac-
tion times, use of high boiling point and toxic solvents
and low yield of products. It is important to adopt such
experimental conditions which may remove all these limi-
tations and to obtain a better yield of product. Our efforts
are in the direction of search of simple, efficient, envi-
ronmentally friendly, inexpensive methods with better
yields of products.

The most general and widely employed route to pre-
pare pyrimidines involves the combination of a reagent
containing the N-C-N skeleton with C-C-C unit. Urea is
used as N-C-N reagents and ethyl acetoacetate as the typical
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C-C-C reagents in different reaction conditions.

Here we have carried out the condensation of para-

substituted aromatic aldehydes 1a-e (-C- unit) and ethyl

acetoacetate 2 (C-C unit) with urea 3 (N-C-N unit) in

presence of potassium carbonate in ethanol (Scheme 1).

Using such condition 3,4-substituted-6-methyl-2-oxo-

1,2,3,4-tetrahydropyrimidine derivatives 4a-e are formed

in good yield ( 90%).

Results and discussion

It is interested to report that the one pot reaction of

substituted benzaldehyde 1a-e with ethyl acetoacetate 2
and urea 3 in the presence of cheap K2CO3/ethanol re-

sulted in the formation of 4-substituted-3,4-dihydro-

pyrimidinone 4a-e in  90% yield (Scheme 1). Melting

point of 4a-e is represented in Table 1. Structures of 4a-
e were confirmed by Mass, IR, 1H NMR.

Experimental

Spectral data were recorded as follows : IR spectra

was run on a Perkin-Elmer and Schimadzu 8201 PC, FT

Infrared spectrophotometer (max in cm–1). Mass spectra

were recorded on Waters UPLC-TOD Triple Quadru-

pole. 1H NMR has been recorded on Bruker Avance-300

(300 MHz). Signals were designated as follows : s, sin-

glet; bs, broad signal; d, doublet; t, triplet; m, multiplet.

Scheme 1. General synthetic procedure for synthesis of 4-substituted-6-methyl-2-oxo-1,2,3,4-tetrahydropyrimidine 4a-e.

Table 1. Compounds formed by efficient synthesis of dihydropyrimidines

Sr. R1 R2 Nomenclature of M.p. (ºC)

no. synthesized compounds Found Reported

1. p-F-C6H4 OEt Ethyl-4-(4-fluorophenyl)-6-methyl-2-oxo- 173–175 172

1,2,3,4-tetrahydropyrimidine

2. p-Cl-C6H4 OEt Ethyl-4-(4-chlorophenyl)-6-methyl-2-oxo- 215–216 213

1,2,3,4-tetrahydropyrimidine

3. p-NO2-C6H4 OEt Ethyl-4-(4-nitrophenyl)-6-methyl-2-oxo- 206–208 208

1,2,3,4-tetrahydropyrimidine

4. p-OCH3-C6H4 OEt Ethyl-4-(4-methoxyphenyl)-6-methyl-2-oxo- 199–201 202

1,2,3,4-tetrahydropyrimidine

5. p-CH3-C6H4 OEt Ethyl-4-(4-methylphenyl)-6-methyl-2-oxo- 170–172 171

1,2,3,4-tetrahydropyrimidine
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Melting points were determined in open capillary method
and were uncorrected. All reagents used were of com-
mercial grade and were used as received without further
purification unless otherwise specified. Reagent grade sol-
vents were used in all other cases unless otherwise speci-
fied. Organic solutions were dried over anhydrous Na2SO4
and concentrated at reduced pressure.

General procedure for 3,4-dihydropyrimidines (4a-e) :

A mixture of para-substituted benzaldehyde 1a-e (0.010
M), ethylacetoacetate 2 (0.010 M), urea 3 (0.010 M) and
potassium carbonate (0.010 M) in ethanol (15 ml) were
refluxed for 12 h. Solvent was evaporated and reaction
product was poured into ice cold water with stirring. The
reaction mixture was neutralized with glacial acetic acid,
which causes the separation of solid. Solid was collected
by filtration, washed with water and recrystallized from
aqueous ethanol.

Spectral data :

Ethyl-4-(4-fluorophenyl)-6-methyl-2-oxo-1,2,3,4-
tetrahydropyrimidine-5-carboxylate (4a) :

Solid, (91%), (Found : C, 60.42; H, 5.40; N, 10.05.
C14H15N2O3F Calcd. for : C, 60.43; H, 5.43; N, 10.06%);
max : 3220, 3200, 3115, 1702, 1642, 1560, 1500, 1200,
775 cm–1; (DMSO-d6) : 1.26 (3H, t, CH3), 2.26 (3H,
s, CH3), 4.02 (2H, m, OCH2), 5.18 (1H, d, CH), 7.50–
8.20 (5H, 3d, Ar and NH), 9.32 (1H, s, NH); m/z 278
(M+).

Ethyl-4-(4-chlorophenyl)-6-methyl-2-oxo-1,2,3,4-
tetrahydropyrimidine-5-carboxylate (4b) :

Solid, (92%), (Found : C, 57.23; H, 5.12; N, 9.49.
C14H15N2O3Cl Calcd. for : C, 57.05; H, 5.13; N, 9.50%);
max : 3205, 3130, 1710, 1650, 1600, 1530, 1300, 700
cm–1;  (DMSO-d6) : 1.10 (3H, t, CH3), 2.25 (3H, s,
CH3), 3.99 (2H, m, OCH2), 5.22 (1H, d, CH), 7.28–
7.79 (5H, 3d, Ar and NH), 9.28 (1H, s, NH); m/z 294
(M+).

Ethyl-4-(4-nitrophenyl)-6-methyl-2-oxo-1,2,3,4-
tetrahydropyrimidine-5-carboxylate (4c) :

Solid, (93%), (Found : C, 55.06; H, 4.94; N, 13.74.
C14H15N3O5 Calcd. for : C, 55.08; H, 4.95; N, 13.76%);
max : 3215, 3100, 1700, 1640, 1590, 1520 cm–1; 
(DMSO-d6) : 1.16 (3H, t, CH3), 2.26 (3H, s, CH3), 3.99
(2H, m, OCH2), 5.27 (1H, d, CH), 7.50–8.20 (5H, 3d,

Ar and NH), 9.65 (1H, s, NH); m/z 305 (M+).

Ethyl-4-(4-methoxyphenyl)-6-methyl-2-oxo-1,2,3,4-
tetrahydropyrimidine-5-carboxylate (4d) :

Solid, (92%), (Found : C, 62.04; H, 6.23; N, 9.63.
C15H18N2O4 Calcd. for : C, 62.06; H, 6.24; N, 9.64%);
max : 3205, 3120, 1690, 1630, 1580, 1510, 1190 cm–1;
 (DMSO-d6) : 1.12 (3H, t, CH3), 2.25 (3H, s, CH3),
3.71 (3H, s, OCH3), 3.97 (2H, m, OCH2), 5.10 (1H, d,
CH), 6.86–7.72 (5H, 3d, Ar and NH), 9.15 (1H, s, NH);
m/z 290 (M+).

Ethyl-4-(4-methylphenyl)-6-methyl-2-oxo-1,2,3,4-
tetrahydropyrimidine-5-carboxylate (4e) :

Solid, (90%), (Found : C, 65.66; H, 6.60; N, 10.19.
C15H18N2O3 Calcd. for : C, 65.68; H, 6.61; N, 10.21%);
max : 3300, 3250, 3125, 1715, 1650, 1590, 1505 cm–1;
 (DMSO-d6) : 1.20 (3H, t, CH3), 2.3 (6H, s, CH3),
4.05 (2H, q, OCH2), 5.35 (1H, d, CH), 6.8 (1H, brs,
NH), 7.15–7.25 (5H, 3d, Ar and NH), 8.85 (1H, s, NH);
m/z 274 (M+).

All products were characterized by IR, 1H NMR, Mass
spectra and by comparison of physical characteristics with
authentic samples.

Conclusion

In this work, we have synthesized 4-substituted-6-
methyl-2-oxo-1,2,3,4-tetrahydropyrimidine 4a-e by the one
pot condensation of para-substituted benzaldehyde 1a-e,
ethyl acetoacetate 2 and urea 3 by the use of easily avail-
able K2CO3. The yield of product 4a-e is very good
 90%.
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