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ABSTRACT

Recently great attention has been diverted towasadic and acyclic nitrogen containing heterocyclic
compounds in pharmaceuticals as well as for meaigarposes. In the present work the desired gubedi
3, 4- dihydropyrimidin-2 (1H) - one (DHPM) derivedis were synthesized by treating substituted aiomat
aldehydes, urea and ethyl acetoacetate in (1:1dl¢ matio in presence of Gold nano particles (AUNP:S
having size of 15 nm as a catalyst. The structafeewly synthesized derivatives have been estaddi®n
the basis of their melting points, FT-IR, andNMR spectral analysis. All newly synthesized 3, 4
dihydropyrimidin-2 (1H) - one (DHPM) derivatives metested for their antibacterial activities usmg
plate method by measuring inhibition zone. The BeBivative showed more potent antibacterial agtivit
than standard drug Streptomycin.
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INTRODUCTION

N-based heterocyclic compounds are very abundant
Author of correspondence: in nature since they are present as structuralrstsbu
Sambhaji R. Mane, in many natural products such as vitamins,
Department of Chemistry, hormones and alkaloids. These compounds are also
Smt. Kusumtai Rajarambapu Patil Kanya, interesting from an industrial point of view
Mahavidyalaya, Islampur, Tal - Walwa Dist, especially for the synthesis of pharmaceuticals,
Sangli-415409, Maharashtra, India. herbicides, pesticides, dyes %tc The nitrogen

containing heterocyclic compounds are a large
Email: sambhaji_mane@rediffmail.com family of compounds of natural as well as synthetic

compounds and mainly used for insecticidal,
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analgesic, antibacterial, anticancer, antifungal
activities. Recently C. Oliver Kappe was synthesize
series of cyclic and acyclic systems close to thé& 3
dihydropyrimidin-2 (1H) — one (DHPM) which are

used as biocidal reagent. Such compounds also haveéfter
The greatneutralized with 10% NaOH solution. Then filtered,

been used as complexing agents.
electrophilicity of nitrogen atom compared to tbét

sulfur atom makes the latter more acidic and an
active centre in the nucleophilic attack.
Multicomponent reactions (MCRs) can provide
products with diversity needed in the discovery of

new compounds using simple and non hazardous

proces§®. One such MCR that belongs in the
synthesis of 3, 4- dihydropyrimidin-2 (1H) — one
(DHPM) derivatives by one pot synthesis. Italian
Chemist Pietro Biginelli reported on the acid
catalyzed cyclocondensation reaction of
ethylacetoacetate, benzaldehyde, and iféa
Looking at the biological significance of 3, 4-
dihydropyrimidin-2 (1H) — one (DHPM) derivatives
it was thought to design and synthesize new DHPM
derivatives and screen them for their antibacterial
activities.

EXPERIMENTAL

Materials and Methods

All chemicals and solvents were used of analytical
grade (AR) quality. Most of the chemicals were

acetoacetate and urea in 1:1:1 mole ratio usin@s0.0
gms Gold nanoparticles (AuNPs) and 3 ml Conc.
HCI in ethanol as a solvent. This reaction mixture
was refluxed for 20-60 min. at 7% temperature.

that reaction mixture was cooled and

washed with deionised water and recrystalised in
ethanol.

Table No.1 shows the appropriate reaction
conditions and yield of DHPM derivatives for

different aromatic aldehydes.

RESULTS AND DISCUSSION

DHPM derivatives (B-1 to B-5) were synthesized by
one pot multi component reaction. The product
purity was confirmed by TLC. The structures of
newly synthesized compounds have been confirmed
on the basis of spectral FT-IR altdNMR data.

FT-IR

The synthesized DHPM derivatives have been
characterized by FT-IR spectral analysis. Figure
No.2 shows that the spectral analysis of B-1
derivative. The band at around 1182 %237 cm
11700 cnt and 1721 cm are assigned to C-O
stretching vibration, wagging vibration of C-H, C=0
stretching and C-H stretching respectively. 780'cm
shows the aromatic C-H stretching frequency. The
relatively broad and intense absorption observed at

purchased from Loba Chemie (Mumbai), aldehydes around 3238 cih indicates the presence of bonded

were provided by Merck (Mumbai). Gold

O-H stretching vibration from solvent ethanol.

nanoparticles (AuNPs) have been synthesized in'HNMR Spectral Analysis

laboratory. Urea was purchased from PCL
(Mumbai). Deionized water was used throughout the
experiments.

An efficient synthesis of 3, 4- dihydropyrimidin-2

(1H) -one derivatives done by using Gold (Au)
nanoparticles as a catalyst. The Gold (Au)

The synthesized DHPM derivatives have been
characterized by HNMR spectral analysis. Figure

No.3 shows that the spectral analysis of 5-
ethoxycarbonyl-6-methyl-4-phenyl-3, 4-dihydro

pyrimidine-2(1H)-one B-1 derivative.

'H NMR (DMSO): & 1.19 (t, 3H, -OCHCHs),

nanoparticles having size of 15 nm becomes an2.37(s, 3H, -ChH), 4.09 (g, 2H, -OCkKCHj3), 5.4 (s,

effective catalyst for cyclization. This catalystriot
only applicable to open chained 1, 3 dicarbonyl

1H, -NH), 5.93 (s, 1H, -CH), 7.28(m, 5H), 8.3 (s,
1H, -NH).

compounds but also to 1, 3 cyclic 1, 3 open chained Antibacterial Activities

compounds. The general reaction for synthesis of Antibacterial activities of DHPM derivatives were
DHPM derivatives have been shown in Figure No.1. performed using cup plate method by measuring
In 50 ml two necked round bottom flask, the facile inhibition zone. All the derivatives were screened
preparation of DHPM derivatives was done by using for antibacterial activities againgscherichia coli

one pot condensation of aromatic aldehydes , ethyl (gram negative) an&®aphylococcus aureus (gram
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positive) at the concentration of 100 pg/ml. Nuttie  drug solutions of streptomycin were added to these
agar was used as a culture medium. The plate wascups with a micropipette and the plates were then
inoculated suddenly for preparation of suspension s incubated at FC. The inhibiton zone was
that the density does not change. The antibacterialmeasured using mm scale. The Table No.2 shows
activities of the synthesized DHPM derivatives was that the antibacterial activity data of DHPM
tested using standard micro dilution method which derivatives. While the Figure No.4 shows the

determines the minimum inhibitory concentration
(MIC) leading to the inhibition of bacterial groveth
of Escherichia coli and Staphylococcus aureus. The
MIC was checked after 24 hrs of incubation &7
The preparation of micro dilution of DHPM
derivatives was done in sterile and aseptic caoliti
to avoid further contamination. Suspended
inoculums of Escherichia coli and Staphylococcus
aureus on Petri dish and the medium was inoculated
over the entire surfaces of the plate in three
directions.

After the inoculums, cups of diameter 5 mm were
made in the agar plate with a sterile cork barée T

graphical inhibition zone oEscherichia coli and
Saphylococcus aureus.

From the antibacterial data, it was found that the
synthesized compounds shows excellent
antibacterial activities againsEscherichia coli
(gram negative) an&aphylococcus aureus. (gram
positive) at the concentration of 100 pg/ml. The
compound B-3 showed maximum inhibition zone 19
mm againstEscherichia coli while 16 mm against
Saphylococcus aureus. The standard drug
Streptomycin gave 15 mm inhibition zone against
Escherichia coli and 18 mm againstaphylococcus
aureus.

Table No.1: Various DHPM derivatives synthesized fsm different aromatic aldehydes

S.No Substrate R_It_aactlon Rg:-flux Product Yield %
emp. Time
HO
o]
1 78C 20min. | c4q S 98
N)\O
H B-1
~._CHO
2 C{V 7€C | 30min. o &, 93
\ N
ero (o
H B-2
Cl
CHO
(@)
3 78°C 45 min. CHO - 95
Cl | N/RD
H B-3
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CHO NO,
o
4 78C | 30min. | 4 » 90
NO,
N/J\o
H B-4
OH
HO
5 78°C 20 min. i 89
C,H:0 ‘ NH
OH N)\j
H B-5

Table No.2: Inhibition zone of DHPM derivatives agast Escherichia coli and Staphylococcus aureus

SN DHPM Inhibition zone (mm)
O Compounds E. coli S. aureus
1 B-1 13 10
2 B-2 12 14
3 B-3 19 16
4 B-4 10 09
5 B-5 11 12
6 STD 15 18
@) R
7 0 AuNPs H
R CHO + AA + X -~ CH.0 NH
HN" NH °F |
O 2 JQ
k N~ X
H
where R= Aryl
X=0,S

Figure No.1: General Reaction for synthesis of DHPMilerivatives
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Figure No.2: FT-IR Spectrum of B-1 DHPM derivative
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FigureNo.3: "HNMR spectral analysis of 5-ethoxycarbonyl-6-methy#-phenyl-3, 4-dihydro pyrimidine-
2(1H)-one (B-1) derivative
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Figure No.4: Antibacterial activity of synthesizedactivity data of DHPM derivatives

CONCLUSION

We have successfully synthesized various
derivatives of 3, 4- dihydropyrimidin-2 (1H) - one
(DHPM) by using gold nano particles (AuNPs) as a
catalyst. The yield of these derivatives was uthéo
optimum marks. After the analysis these derivatives
are used for antibacterial properties against
Escherichia coli and Staphylococcus aureus. The
present study reveals that some of the 3, 4-
dihydropyrimidin-2 (1H) - one derivatives (DHPM)
could be used as template for the various
antibacterial as well as antifungal activities.
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