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Abstract

Aim and objective: A single-pot three-component reaction for a competent
preparation of biologically active 3,4-dihydropyrimidineones/-thiones using Silica
lodide (SiO2-1) as a reliable and reusable heterogeneous catalyst is developed.
Methods: The reaction proceeds via condensation of araldehydes, urea/thiourea,
ethyl acetoacetate in ethanol under ultrasonic condition to afford the target
molecules in best yields. The reaction proceeds in 30 min and SiO2-I has shown
high proficiency in performing this single-pot Biginelli reaction.

Results: The use of catalytic SiO2—I (0.1 g) accelerated the reaction and gave the
product in excellent yield. Maximum yield of the product was found to be 96% in
ethanol

Conclusion: Study concludes the used method has shown many advantages, mild
condition, short duration, simple isolation and best yields of products.
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INTRODUCTION

Ultrasonication is recognized as a substantial mode for
the sustainable synthetic organic processes® and
provides several advantageous like tumbling time,
minimization of waste, very high yields of the product
by enhancing the rate and yield of the desired products
in micro surroundings®®. The viability of single-pot
multicomponent reactions (MCRs) under
ultrasonication using the heterogeneous silica iodide
(SiO2-1) as a catalyst has shown considerable progress
in their efficiency from implementation and
environmental points of view®’. One of the significant,
vital and biologically essential heterocyclic scaffolds is
pyrimidine, and many natural products possess this
motif. Molecules which are having pyrimidine skeleton
exhibit unique therapeutic properties, and play essential
role in biochemical reactions®. Pyrimidines have
occupied a characteristic place in organic and
medicinal chemistry and in designing pharmaceutical
products since decades®. They exhibit a wide-range of
bio activity such as: calcium channel blocking
property, as antifungals, antimalarials, antibacterials,
antihypertensive, anti-inflammatory agents, and inhibit
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fatty acid transportation, ala- and neuropeptide Y
antagonists and work as mitotic kinesin inhibitors!%-*,
Marine alkaloids such as: A and B-batzelladines,
ptilocaulin and saxitoxin, due to the presence of
dihydro-pyrimidine (DHPM) moiety in them are
known for inhibiting the binding of HIV gp-120 to
CD4 cells in AIDS chemotherapy®®. 4-Aryl-5-
isopropoxy-carbonyl-6-methyl-3,4-dihydropyrimidin -
ones exhibit anti-microbical activity®®.

In 1893, Biginelli synthesized 3,4-dihydropyrimidine-
2(1H)-ones via an acid catalysed single-pot three-
component reaction of an o, p-ketoester, aldehyde and
urea'’. The reported protocol has drawbacks such as:
prolonged reaction duration, low yield of products and
tolerance of different functional groups throughout the
reaction; which led to the growth of single-pot multi-
component approaches towards getting the DHPMs
and a number of reactions have been reported towards
this condensation with a variety of catalysts such as:
Lewis acids'®, Bregnsted acids'®, polymer supported
materials®®, ion-exchange resin®, PTCs', ionic
liquids®®, Bransted bases®, solid phase catalysts** and
heterogeneous reagents®, under microwave irradia-
tion®®, ultrasonication®®, using other green synthetic
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approaches?’, under solvent-less condition®®, grindstone
technique®, nano ZnO embedded in SBA-15% and
dendrimer attached nano phosphotungstic acid particles
immobilized on nano silica®’. Many of these protocols
involve harsh conditions, tedious work-up, and require
long time, use of expensive reagents, non-
recoverability of catalysts, strong acidic or basic
conditions, environmental contamination, undesirable
yields and non-tolerance of certain moieties. Hence, the
progress of devising mild and eco-friendly methods
which can overcome these drawbacks are of great
significance towards the preparation of DHPMs. The
ultrasonication method offers copious advantages like:
better yield of the target molecules, superior reaction
rates, works under mild and energy efficient reaction
conditions, and minimization of waste takes place
when compared with conventional methods.

MATERIALS AND METHODS

Commercially available reagents were used for the
reactions. Liquid aldehydes were purified by
distillation. Silica gel plates (Merck 60 F250) were
used for following the reactions under the UV lamp.
Agilent make Cary 630 FT-IR spectrophotometer for
IR spectra; Varian Mercury instrument working at 400
MHz for 'H NMR in CDCl; and Bruker AMX
instrument (100 MHz) for *C NMR spectra in DMSO-
ds; Agilent Technologies (1200 series) instrument for
LC-MS were used for characterization. SIDILU, Indian
make sonic bath was used for sonic reactions (35 kHz
at 25°C). SiO,-1 was prepared and characterized by K.
B. Ramesh and M. A. Pasha®?.

Experimental procedure for the preparation of
4a—4m

1 mmol each of araldehyde, urea/thiourea, ethyl
acetoacetate, SiO-1 (0.1 g) and ethanol (5 mL) were
taken in a 50 mL conical flask and sonicated for 30
min, filtered and the residue was washed with ethanol
(5 mLx2). The product present in the filtrate and
washings, was recovered by distillation and
recrystallized from hot ag. ethanol. The structures were
established by spectral analysis, from their melting
points or by the comparison on TLC with the standard
samples.

Spectral Data
4-(3'-Methoxyphenyl)-6-methyl-2-oxo0-3,4-dihydro-
(1H)-pyrimidine-5-ethyl carboxylate (4a):

IR (ATR, v cm™): 3237, 3100, 2982, 1700, 1647, 1038;
H NMR: § (ppm) = 9.13 (s, 1H, NH), 7.67 (s, 1H,
NH), 6.76-7.24 (m, 4H, Ar-H), 5.10 (d, J = 2.4 Hz, 1H,
CH), 3.95-4.00 (q, J = 7.2 Hz, 2H, CH,), 3.70 (s, 3H,
CHgs), 2.23 (s, 3H, CHs), 1.07-1.11 (t, J = 7.2 Hz, 3H,
CHg);

13C NMR: § (ppm) = 14.5, 18.2, 53.7, 55.5, 59.6,
106.0, 111.1, 112.1, 119.5, 127.8, 148.4, 152.6, 158.9,
160.8, 167.1;

Mass (m/e): [M+H]* 291.1
4-(3',4'-Dimethoxyphenyl)-6-methyl-2-o0x0-3,4-
dihydro-(1H)-pyrimidine-5-ethyl carboxylate (4b):
IR (ATR, v cm™): 3247, 3107, 2955, 1706, 1680, 1024;
'H NMR: § (ppm) = 9.09 (s, 1H, NH), 7.62 (s, 1H,
NH), 6.85-6.88 (d, J = 8.4 Hz, 1H,Ar-H), 6.823 (s, 1H,
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Ar-H), 6.75-6.77 (d, J = 8.4 Hz, 1H, Ar-H), 5.07 (d, J
= 2.8 Hz, 1H,CH), 3.95-4.00 (g, J = 6.8 Hz, 2H, CH,),
3.69 (s, 6H, 2 x OCHj3), 2.23 (s, 3H, CH3), 1.07-1.16
(t, J = 6.8 Hz, 3H, CHy);

13C NMR: § (ppm) = 14.5, 18.0, 55.9, 59.0, 60.1,
106.0, 111.6, 118.2, 118.3, 136.6, 148.2, 148.3, 149.2,
152.6, 168.5;

Mass (m/e): [M+H]" 321.1
4-(3'-Nitrophenyl)-6-methyl-2-oxo-3,4-dihydro-
(1H)-pyrimidine-5-ethyl carboxylate (4c):

IR (ATR, v cm™): 3226, 3105, 2964, 1685, 1636, 1523;
'HNMR: & (ppm) = 9.32 (s, 1H, NH), 8.10-8.12 (d, J =
7.6 Hz, 1H, Ar-H), 8.06 (s, 1H, Ar-H), 7.85 (s, 1H,
NH), 7.61-7.68 (m, 2H, Ar-H), 5.28 (d, J = 2.4 Hz, 1H,
CH), 3.96-4.01 (q, J = 6.8 Hz, 2H, CHy), 2.25 (s, 3H,
CHs), 1.06-1.09 (t, J = 6.8 Hz, 3H, CHa);

B3C NMR: § (ppm) = 14.2, 17.0, 54.1, 58.0, 59.3,
108.0, 122.6, 123.5, 128.0, 130.5, 145.3, 148.8, 148.9,
150.0, 164.2;

Mass (m/e): [M+H]* 306.1
4-(4'-Chlorophenyl)-6-methyl-2-oxo-3,4-dihydro-
(1H)-pyrimidine-5-ethyl carboxylate (4d):

IR (KBr, v cm™): 3329, 1670, 1580, 1540, 1498, 1432,
1335, 1303, 1234, 1199, 1138, 1084, 1025, 928, 877,
752, 690;

'H NMR: & (ppm) = 9.32 (s, 1H, NH), 8.19 (d, J = 8.7
Hz, 2H), 7.86 (s, 1H, NH), 7.45 (d, J = 8.7 Hz, 2H),
5.22 (s, 1H), 3.93 (g, J = 7.3 Hz, 2H), 2.22 (s, 3H),
1.05 (t, J = 6.9 Hz, 3H);

BBCNMR: & (ppm) = 14.6, 18.4, 54.2, 59.2, 59.9, 98.2,
123.8, 124.4, 127.8, 128.2, 147.2, 152.3, 152.5, 158.2,
165.5.
4-(4'-Methylphenyl)-6-methyl-2-oxo-3,4-dihydro-
(1H)-pyrimidine-5-ethyl carboxylate (4e)*:

IR (KBr, v cm™): 3220, 3100, 1720 (sh), 1700;

'H NMR: & (ppm) = 9.19 (s, 1H, NH), 7.70 (s, 1H,
NH), 7.12 (s, 4H), 5.11 (d, J = 3.0 Hz, 1H), 4.00 (g, J
= 7.5 Hz, 2H), 2.28, 2.30 (2 s, 6H, 2 x CH3), 1.12 (t, J
=7.5Hz, 3H).
4-(2'-Nitrophenyl)-6-methyl-2-oxo-3,4-dihydro-
(1H)-pyrimidine-5-ethyl carboxylate (4g)*:

IR (KBr, v cm™): 3230, 3120, 1730, 1710, 1650;

'H NMR: § (ppm) = 9.37 (br s, 1H), 8.23 (d, J = 10.0
Hz, 2H), 7.91 (br s, 1H), 7.51 (d, J = 10 Hz, 2 H), 5.29
(d, J = 3.0 Hz, 1H), 4.00 (g, J = 7.5 Hz, 2H), 2.29 (s,
3H), 1.11 (t, J = 7.5 Hz, 3H).
4-(2'-Chlorophenyl)-6-methyl-2-oxo-3,4-
dihydro(1H)-pyrimidine-5-ethyl carboxylate (4h)*:
IR (KBr, v cm™): 3240, 3100, 1710, 1650;

'H NMR: & (ppm) = 9.39 (br s, 1H), 7.49-7.98 (m,
5H), 5.81 (d, J = 3.0 Hz, 1H), 3.88 (q, J = 7.5 Hz, 2H),
2.30 (s, 1H), 0.94 (t, J = 7.5 Hz, 3H).
4-(2',3'-Dichlorophenyl)-6-methyl-2-0x0-3,4-
dihydro-(1H)-pyrimidine-5-ethyl carboxylate (4i)**:
IR (KBr, v cm™): 3360, 3220, 3100, 1690, 1640;

H NMR: § (ppm) = 9.30 (br s, 1H, NH), 7.72 (br s,
1H, NH), 7.22-7.46 (m, 4H), 5.67 (d, J = 2.5 Hz, 1H),
3.91 (q, J = 7.5Hz, 2H), 2.32 (s, 3H), 1.08 (t, J = 7.5
Hz, 3H).
4-(2'-Trifluoromethylphenyl)-6-methyl-2-o0xo0-3,4-
dihydro-(1H)-pyrimidine-5-ethyl carboxylate (4j)*:
IR (KBr, v em™): 3360, 3100, 1700, 1690, 1640;
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'H NMR: & (ppm) = 9.32 (br s, 1H, NH), 7.80 (br s,
1H, NH), 7.50-7.61 (m, 1H), 7.25-7.43 (m, 2H), 5.69
(brs, 1H), 3.89 (g, J = 7.5 Hz, 2H), 2.31 (s, 3H), 0.97
(t, J = 7.5 Hz, 3H).
4-Phenyl-6-methyl-2-thioxo-3,4-dihydro-(1H)-
pyrimidine-5-ethyl carboxylate (4k)**:

IR (KBr, v cm™): 3243, 1711, 1627,

THNMR: & (ppm) = 10.30 (s, 1H, NH), 9.63 (s, 1H,
NH), 7.28 (m, 5H, Ar-H), 5.18 (s, 1H, CH), 4.00 (g, J =
7.0 Hz, 2H, CHy), 2.29 (s, 3H, CH3), 1.10 (t, J =7.06
Hz, 3H, CHs).

BCNMR: § (ppm) = 12.2, 15.5, 52.2, 57.8, 99.2, 124.7,
125.8, 126.6, 143.1, 163.4, 172.6;

Mass (m/e): [M+H]* 277.1
4-(4'-Chlorophenyl)-6-methyl-2-thioxo-3,4-dihydro-
(1H)-pyrimidine-5-ethyl carboxylate (41)**:

IR (KBr, v cm™): 3242, 1705, 1638;

THNMR: & (ppm) = 10.58 (s, 1H, NH), 9.75 (s, 1H,
NH), 7.45 (d, J = 0.8 Hz, 2H, Ar-H), 7.28 (d, J = 8.6
Hz, 2H, Ar-H), 5.16 (s, 1H, CH), 4.02 (g, J = 7.1 Hz,
2H, CHy), 2.27 (s, 3H, CH3), 1.12 (t, J = 7.1 Hz, 3H,
CHs); Mass (m/e): [M+H]* 311.06
4-(3'-Nitrophenyl)-6-methyl-2-thioxo-3,4-dihydro-
(1H)-pyrimidine-5-ethyl carboxylate (4m)*

IR (KBr, v em™): 3170, 1715, 1661, 1593, 1540;
THNMR: & (ppm) = 10.56 (s, 1H, NH), 9.80 (s, 1H,
NH), 8.08 (s, 1H, Ar-H), 7.65-7.73 (m, 2H, Ar-H),
5.36 (s, 1H, CH), 4.04 (q, J = 7.6 Hz, 2H, CHy), 2.34
(s, 3H, CHs), 1.11 (t, J = 7.5 Hz, 3H, CH3);

Mass (m/e): [M+H]* 322.08

RESULTS AND DISCUSSION

In order to determine the generality of use of SiO,-1*?
assisted ultrasonic single-pot three-component reaction,
the influence of reaction medium, temperature,
catalyst, amount of the catalyst required and the energy
efficiency were examined for enhancing the rate and
yield of the products by taking 1 mmol each of 3-
methoxybenzaldehyde, urea and ethyl acetoacetate as
model substrates.

Effect of catalyst

Various catalysts were subjected for screening under
different conditions (at 28°C, reflux temperature and
ultrasonication) to authenticate the right selection and
the results are shown in the Table 1. To study the
activity of catalyst, the present reaction was first
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studied without catalyst to get 20% product (entry 1).
The vyield of the product hardly enhanced with
catalystic Nal, SiO., TiO,, CeCls, ZnCl,, K.COs and
ZnO (entries 2-8). The use of catalytic SiO,—I (0.1 g)
accelerated the reaction and gave the product in
excellent yield (96%, entry 10) in 30 min. Hence,
SiO.—I was therefore, selected under ultrasonication for
further studies.

Table 1: Effect of various catalysts on the
preparation of 4a under ultrasonic condition.

Entry  Catalyst  Time (min) Yield (%)
1 No catalyst 90 20
2 Nal? 90 27
3 SiO? 90 24
4 TiO2 90 48
5 CeCl3z? 90 59
6 ZnCl2? 90 62
7 K2CO3? 90 76
8 Nano ZnO? 90 87
9 SiOz-I° 90 96
10 SiOz-I° 30 96

210 mol% catalyst in EtOH (5 mL); 0.1 g in EtOH (5 mL)

Solvent effect

Evaluation of different solvents was taken up and the
results are presented in Table 2. To demonstrate the
effect of the solvent, the reaction of 1 mmol each of 3-
methoxybenzaldehyde, urea and ethyl acetoacetate was
first studied under solvent-less condition to get 35%
product under ultrasonic condition (entry 1), In
nonpolar solvents the yield was very low (entries 2,3),
and in polar solvents like 1,4-dioxane, DMSO, DMF
and THF, the yields were moderate (entries 4-7); the
most promising enhancement was seen when protic
solvents such as: MeOH, H,O and ethanol were used,
and the yields were excellent (entries 8—10); and
among these three solvents, acceleration of the rate of
the reaction (30 min) and vyield of the product (96%,
entry 10), was found in ethanol.

Catalyst feed ratio

A study on the effect of catalyst-load on the progress of
this successful reaction under ultrasonic condition was
then taken up; the results are encapsulated in Table 3.
From above results, it is evident that, SiO,-1 may
activate the carbonyl group of the araldehyde and
facilitate the attack of urea/thiourea (2) to form an acyl
imine.

Table 2: Solvent effect on the SiO.-I catalyzed synthesis of 4a.

Entry Reaction  Condition®
28 °C Reflux Ultrasound
Solvent? Time YieldP Time Yield? Time Yield?
(min) (%) (min) (%) (min) (%)
1 No solvent 300 15 300 24 30 30
2 n-Hexane 300 18 300 42 30 46
3 CHsCN 300 22 300 38 30 45
4 1,4-dioxane 300 30 300 47 30 50
5 DMSO 300 25 300 30 30 35
6 DMF 300 20 300 26 30 30
7 THF 300 20 300 28 30 30
8 H20 300 35 300 60 30 70
9 MeOH 300 40 300 60 30 70
10 Ethanol 300 50 300 80 30 95

a5 mL; PIsolated yield; ¢3-methoxybenzaldehyde (1 mmol), urea (1 mmol), ethyl acetoacetate (1 mmol) and SiO,-I (0.1 g).
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The reaction was studied with 0.05, 0.06, 0.07, 0.08,
0.09 and 0.10 g of SiO.—I; with the increase in the
catalyst from 0.05 g to 0.1 g the yield got enhanced
gradually from 57% with 0.05 g to 96% when 0.1 g of
the catalyst (entry 6) was used. Further increase in the
amount of SiO-—I did not show much variation (entry
7). Total 0.1 g of SiO.—I as catalyst in ethanol as a
medium under ultrasonic condition was thus, used to
prepare a variety of 3,4-dihydro-(1H)-pyrimidine-5-
ethyl carboxylates from different substituted
araldehydes, urea/thiourea and ethyl acetoacetate
(Table 4). As can be seen, SiO,—I worked as a best
catalyst irrespective of nature of functional groups
present in the nucleus of the araldehydes, and the
reactions went to completion within 30 min. and
afforded differentially substituted dihydropyrimi-
dinones/-thiones in high yields.

Universal Journal of Pharmaceutical Research 2021; 6(5):46-51

Table 3: Study of catalyst-load on the synthesis of

4a in ethanol.
Entry Catalyst Yield?
loading (g) (%)
1 0.05 57
2 0.06 62
3 0.07 67
4 0.08 75
5 0.09 84
6 0.10 96
7 0.15 96

2 |solated yield.

The active methylene present in ethyl acetoacetate (3)
may then attack the intermediate imine to produce
ureide. This on subsequent cyclization may lead to the
corresponding 2, 3-dihydropyrimidinones/-thiones.

Table 4: SiO2-I catalysed synthesis of 4a—4m.

S
o =
CHO J
N
Z )XL )\/j; SiO,-1, EtOH © \ /E
- " * )
H,N NH, O [¢] H X
1 2 3 4 (a-m)
X=0,S
Entry Aldehyde X Product?® Time Yield®(%) M.P (°C)
(min)
1 3-CH30CsH4CHO 0] 4a 30 96 205-207
2 3,4-CHsOC¢HsCHO O 4b 30 94 178-180
3 3-NO2CsH4CHO 0] 4c 30 92 225227
4 4-CICsH4CHO 0] 4d 30 96 212-214
5 4-CH3CeH4CHO (0] 4e 30 95 210-212
6 4-NO2CsHsCHO (0] 4f 30 94 208-210
7 2-NO2CsH3CHO (0] 49 30 93 218-220
8 2-CICe¢H4sCHO (0] 4h 30 94 215217
9 2,3-CIC¢HsCHO (0] 4i 30 93 244-246
10 2-CF3C¢H4CHO (0] 4j 30 94 202204
11 CeHsCHO S 4k 30 92 207-208
12 4-CICsH4CHO S 4 30 89 192-194
13 3-NO2CsH4CHO S 4m 30 86 206—-207

aCompared on TLC with the standard samples and characterized by spectral analysis; Plsolated yield.

CONCLUSION

In conclusion, a versatile, SiO2-1 catalysed, energy
efficient, single-pot three-component, green protocol
for the synthesis of dihydropyrimidinones/-thiones in
ethanol under ultrasonic condition is developed. Such a
method has several advantages including: mild
condition, short duration, simple isolation and best
yields of products.

ACKNOWLEDGEMENT
Dr. Mohamed Afzal Pasha acknowledges the

University Grants Commission, New Delhi for a BSR
Faculty Fellowship.

ISSN: 2456-8058

49

AUTHOR’S CONTRIBUTION

Khanum A: preparation and characterization of the
dihydropyrimidin-thiones. Khan R: preparation of the
dihydropyrimidinones, getting the spectra,
characterization of products and drafting of the
manuscript. Mangalavathi: purification, getting the
spectra and characterization of dihydropyrimidinones.
Pasha MA: compilation of data, preparation and
editing of the manuscript, supervision. The final
manuscript was read and approved by all authors.

DATA AVAILABILITY
The data supporting the findings of this study are not
currently available in a public repository but can be

made available upon request to the corresponding
author.

CODEN (USA): UJPRA3


http://www.ujpr.org/

Pasha et al.,

CONFLICT OF INTEREST

There is no conflict of interest between the authors for
publishing this research work.

REFERENCES

1.

10.

11.

12.

13.

14.

Rad MNS. Ultrasound promoted mild and facile one-
pot, three component synthesis of 2H-indazoles by
consecutive condensation, C-N and N-N bond
formations catalysed by copper-doped silica cuprous
sulphate (CDSCS) as an efficient heterogeneous nano-
catalyst. Ultrason Sonochem 2017; 34: 865-872.
https://doi.org/10.1016/j.ultsonch.2016.07.026
Karousos DS, Desdenakis Kl, Sakkas PM, et al. Sono-
electrochemical one-pot synthesis of Pt-Carbon black
nanocomposite PEMFC  electrocatalyst. ~ Ultrason
Sonochem 2017; 35: 591-597.
https://doi.org/10.1016/j.ultsonch.2016.05.023
Mirza-Aghayan M, Tavana MM, Boukherroub R.
Sulfonated reduced graphene oxide as a highly efficient
catalyst for direct amidation of carboxylic acids with
amines using ultrasonic irradiation. Ultrason Sonochem
2016;29:371-379.
https://doi.org/10.1016/j.ultsonch.2015.10.009
Safaei-Ghomi J, Eshteghal F, Shahbazi-Alavi H. A
facile one-pot ultrasound assisted for an efficient
synthesis of benzo[g]chromenes using  Fe3Oa/
polyethylene glycol (PEG) core/shell nanoparticles.
Ultrason Sonochem 2016; 33: 99-105.
https://doi.org/10.1016/j.ultsonch.2016.04.025
Safaei-Ghomi J, Paymard-Samani S, Shahbazi-Alavi
HZ. Sonochemical synthesis of 5-substituted 1H-
tetrazoles catalyzed by ZrP2O7 nanoparticles and
regioselective conversion into new 2,5-disubstituted
tetrazoles. Naturforsch 2015; 1-10.
https://doi.org/10.1515/znb-2015-0070

Ojha KS, Mason TJ, O'Donnell CP, Kerry JP, Tiwari
BK. Ultrasound technology for food fermentation
applications. Ultrason Sonochem 2016; 34: 410-417.
https://doi.org/10.1016/j.ultsonch.2016.06.001

Cintas P. Ultrasound and green chemistry-Further
comments. Ultrason. Sonochem 2016; 28: 257-258.
https://doi.org/10.1016/j.ultsonch.2015.07.024

Kumar S, Narasimhan B. Therapeutic potential of
heterocyclic pyrimidine scaffolds. Chem Cent J
2018; 38(12):1-29.
https://doi.org/10.1186/s13065-018-0406-5

Sharma V, Chitranshi N, Agarwal AK. Significance
and biological importance of pyrimidine in the
microbial world. Int J Med Chem 2014; 1-31.
http://dx.doi.org/10.1155/2014/202784

Hamy F, Brondani V, Florsheimer A, et al. A New
Class of HIV-1 Tat Antagonist Acting through
Tat-TAR  Inhibition. ~Biochem 1998; 37(15):
5086-5095. https://doi.org/10.1021/bi972947s

C. Santelli-Rouvier, B. Pradines, M. Berthelot, D.
Parzy, J. Barbe. Arylsulfonyl acridinyl derivatives
acting on Plasmodium falciparum. Eur J Med Chem
2004; 39(9): 735-744.
https://doi.org/10.1016/j.ejmech.2004.05.007

Plunkett MJ, Ellman JA. Combinatorial Chemistry and
New Drugs. Sci Am1997;276(4): 68-73.
https://www.jstor.org/stable/24993704

Blackburn C, Guan B, Brown J, et al. Identification and
characterization of 4-aryl-3,4-dihydropyrimidin-2(1H)-
ones as inhibitors of the fatty acid transporter FATPA4.
Bioorg Med Chem Lett 2006; 16: 3504-3409.
https://doi.org/10.1016/j.bmcl.2006.03.102

Overman LE, Rabinowitz MH, Renhowe PA.
Enantioselective total synthesis of (-)-Ptilomycalin A. J
Am Chem Soc 1995; 117(9): 2657-2658.
https://doi.org/10.1021/ja00114a034

ISSN: 2456-8058

50

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

Universal Journal of Pharmaceutical Research 2021; 6(5):46-51

Patil AD, Kumar NV, Kokke WC, et al. Novel
alkaloids from the Sponge Batzella sp.: inhibitors of
HIV gpl120-human CD4 binding. J Org Chem 1995;
60(5): 1182—-1188. https://doi.org/10.1021/jo00110a021
Chitra S, Devanathan D, Pandiarajan K. Synthesis and
in vitro microbiological evaluation of novel 4-aryl-5-
isopropoxycarbonyl-6-methyl-3,4-
dihydropyrimidinones. Eur J Med Chem 2010; 45(1):
367-371. https://doi.org/10.1016/j.ejmech.2009.09.018
Biginelli P. Aldehyde-urea derivatives of aceto-and
oxaloacetic acids. Gazz Chim Italiana 1893; 23(1):
360-413. https://doi.org/10.1007/s00044-011-9931-7
Ramalingan C, Kwak YW. Tetrachlorosilane catalyzed
multicomponent one-step  fusion of biopertinent
pyrimidine heterocycles. Tetrahedron 2008; 64(22):
5023-5031. https://doi.org/10.1016/j.tet.2008.03.078
Yu Y, Liu D, Liu C, Luo G. One-pot synthesis of 3,4-
dihydropyrimidin-2(1H)-ones using chloroacetic acid as
catalyst. Bioorg Med Chem Lett 2007; 17: 3508-3510.
https://doi.org/10.1016/j.bmcl.2006.12.068
Palaniappan S, John A. A novel polyaniline—fluoroboric
acid—dodecylhydrogensulfate salt: versatile reusable
polymer based solid acid catalyst for organic
transformations. J Mol Catal A: Chem 2005; 233:
9-15.https://doi.org/10.1016/j.molcata.2005.02.002
Joseph JK, Jain SL, Sain B. lon exchange resins as
recyclable and heterogeneous solid acid catalysts for the
Biginelli condensation: An improved protocol for the
synthesis of 3,4-dihydropyrimidin-2-ones. J Mol Catal
A: Chem 2006; 247: 99-102.
https://doi.org/10.1016/j.molcata.2005.11.028

Ahmed B, Habibullah RK, Keshari M. An improved
synthesis of Biginelli-type compounds via phase-
transfer catalysis. Tetrahedron Lett 2009; 50:
2889-2892. https://doi.org/10.1016/j.tetlet.2009.03.177
Jain SL, Joseph JK, Sain B. lonic liquid promoted an
improved synthesis of 3,4-dihydropyrimidinones using
[bomim]BF4 immobilized Cu (1) acetylacetonate as
recyclable catalytic system. Catal Lett 2007; 115:
52-55.https://doi.org/ 10.1007/s10562-007-9070-4
Shen ZL, Xu XP, Ji SJ. Brgnsted base-catalyzed one-
pot three-component Biginelli-type reaction: an
efficient synthesis of 4,5,6-Triaryl-3,4-dihydropyri-
midin-2(1H)-one and mechanistic study. J Org Chem
2010; 75: 1162-1167.
https://doi.org/10.1021/j0902394y

Pulici M, Cervi G, Martia K, Quartieri F. Use of
multicomponent, domino, and other one-pot syntheses
on solid phase: powerful tools for the generation of
libraries of diverse and complex compounds. Comb
Chem High Throughput Screen 2003; 6(7): 693-797.
https://doi.org/10.2174/138620703771981241

Rani VR, Srinivas N, Kishan MR, Kulkarni SJ,
Raghavan KV. Zeolite-catalyzed cyclocondensation
reaction for the selective synthesis of 3,4-
dihydropyrimidin-2(1H)-ones. Green Chem 2001; 3(6):
305-306. https://doi.org/10.1039/B107612B

Pasunooti KK, Chai H, Jensen CN, et al. A microwave-
assisted, copper-catalyzed three-component synthesis of
dihydropyrimidinones ~ under ~ mild  conditions.
Tetrahedron Lett. 2011; 52(1): 80-84.
https://doi.org/10.1016/j.tetlet.2010.10.150

Li JT, Han JF, Yang JH, Li TS. An efficient synthesis
of 3,4-dihydropyrimidin-2-ones catalyzed by NH2SOsH
under ultrasound irradiation. Ultrason Sonochem 2003;
10(3): 119-122.
https://doi.org/10.1016/S1350-4177(03)00092-0

Ranu BC, Hajra A, Dey SS. A practical and green
approach towards synthesis of dihydropyrimidinones
without any solvent or catalyst. Org Process Res Dev
2002; 6(6): 817-818.
https://doi.org/10.1021/0p0255478

Bhuyan D, Saikia M, Saikia L. ZnO nanoparticles
embedded in SBA-15 as an efficient heterogeneous

CODEN (USA): UJPRA3


http://www.ujpr.org/
https://doi.org/10.1016/j.ultsonch.2016.07.026
https://doi.org/10.1016/j.ultsonch.2016.05.023
https://doi.org/10.1016/j.ultsonch.2015.10.009
https://doi.org/10.1016/j.ultsonch.2016.04.025
https://doi.org/10.1016/j.ultsonch.2016.06.001
https://doi.org/10.1016/j.ultsonch.2015.07.024
https://doi.org/10.1186/s13065-018-0406-5
http://dx.doi.org/10.1155/2014/202784
https://doi.org/10.1021/bi972947s
https://doi.org/10.1016/j.ejmech.2004.05.007
https://www.jstor.org/stable/24993704
https://doi.org/10.1016/j.bmcl.2006.03.102
https://doi.org/10.1021/ja00114a034
https://doi.org/10.1021/jo00110a021
https://doi.org/10.1016/j.ejmech.2009.09.018
https://doi.org/10.1007/s00044-011-9931-7
https://doi.org/10.1016/j.tet.2008.03.078
https://doi.org/10.1016/j.bmcl.2006.12.068
https://doi.org/10.1016/j.molcata.2005.02.002
https://doi.org/10.1016/j.molcata.2005.11.028
https://doi.org/10.1021/jo902394y
https://doi.org/10.2174/138620703771981241
https://doi.org/10.1039/B107612B
https://doi.org/10.1016/j.tetlet.2010.10.150
https://doi.org/10.1016/S1350-4177(03)00092-0
https://doi.org/10.1021/op0255478
https://www.sciencedirect.com/science/article/pii/S1387181117304638?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S1387181117304638?via%3Dihub#!

Pasha et al.,

31

32.

catalyst for the synthesis of dihydropyrimidinones via
Biginelli ~ condensation reaction. Microporous
Mesoporous Mater 2018; 256: 39—48.
https://doi.org/10.1016/j.micromes0.2017.06.052
Safaei-Ghomia J, Tavazoa M, Mahdavinia GH.
Ultrasound promoted one-pot synthesis of 3,4-
dihydropyrimidin-2(1H)-ones/thiones using dendrimer-
attached phosphotungstic acid nanoparticles
immobilized on nano silica. Ultrason Sonochem 2018;
40:230-237.
https://doi.org/10.1016/j.ultsonch.2017.07.015
Ramesh, Pasha MA. Study on one-pot four-component
synthesis of 9-aryl-hexahydro-acridine-1,8-diones using
SiO2>-1 as a new heterogeneous catalyst and their

ISSN: 2456-8058

51

33.

34.

Universal Journal of Pharmaceutical Research 2021; 6(5):46-51

anticancer activity. Bioorg Med Chem Lett 2014;
24(16): 3907-3913.
https://doi.org/10.1016/j.bmcl.2014.06.047

Fabio SF, Kappe CO. The Biginelli dihydropyrimidone
synthesis using polyphosphate ester as a mild and
efficient cyclocondensation/dehydration reagent.
ARKIVOC 2001; 122-134.
http://dx.doi.org/10.3998/ark.5550190.0002.214

Wang L, Qian C, Tian H, Ma Y. Lanthanide Triflate
catalyzed one-pot synthesis of dihydropyrimidin-2(1H)-
thiones by a three-component reaction of 1,3-dicarbonyl
compounds, aldehydes, and thiourea using a solvent-
free Biginelli condensation. Synth Commun 2003,;
33(9): 1459-1468.
https://doi.org/10.1081/SCC-120018755

CODEN (USA): UJPRA3


http://www.ujpr.org/
https://www.sciencedirect.com/science/journal/13871811
https://www.sciencedirect.com/science/journal/13871811
https://doi.org/10.1016/j.micromeso.2017.06.052
https://doi.org/10.1016/j.ultsonch.2017.07.015
https://doi.org/10.1016/j.bmcl.2014.06.047
http://dx.doi.org/10.3998/ark.5550190.0002.214
https://scholar.google.com/citations?user=ibs8b6AAAAAJ&hl=en&oi=sra
https://doi.org/10.1081/SCC-120018755

	TITLE
	Abstract
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS AND DISCUSSION
	CONCLUSION
	ACKNOWLEDGEMENT
	AUTHOR’S CONTRIBUTION
	DATA AVAILABILITY
	CONFLICT OF INTEREST
	REFERENCES

