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Abstract  

5-oxo-imidazoline rings have been reported to possess various biological activities such as 
antibacterial, anticancer, antifungal, and anthelmintic activities. These activities also include 
anticonvulsant, and anthelmintic.   These observations and findings prompted to synthesize the novel 
triazolo substituted 5-oxo-imidazoline derivatives.  In the present investigation, a series of 10 new 1-
trazolyl-5-oxo-imidazolinones were synthesized in good yield by using appropriate synthetic methods 
and have been established on the basis of their M.P., TLC, FT-IR, 1H-NMR, 13C-NMR data.  Also, all the 
compounds were evaluated for the possible antibacterial activity by cup-plate agar diffusion method 
by measuring % zone of inhibition.  Streptomycin at the concentration of 50μg/ml was used as 
standard drug.  Of all the tested compounds, A6 exhibited significantly high potency against the various 
gram positive and gram negative organisms used in the investigation. 
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1 Introduction 

Imidazole (molecular formula:  C3H4N2, 
molecular weight: 68.07) is a planar 5-
membered heterocyclic ring system containing 
two nitrogen atoms (present at C1 and C3 
skeletal positions) and three carbon atoms 
(present at C2, C4, and C-5) as depicted in Figure 
1(a).  It is an aromatic ring that is classified as a 
diazole family owing to its non-adjacent 
nitrogens in its skeleton.  Imidazole is 
amphoteric in nature, and susceptible to 
electrophilic and nucleophilic attack.  It is highly 
stable to thermal, acid, base, oxidation, and 
reduction reactions.  The reduction products, 
named as other rings of five atoms, are 
imidazoline, imidazolidine, 5-oxo-imidazoline 
and their derivatives [1] (Figure 1(b), 1(c), and 
1(d)). 
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Figure 1:  Structure of (a) Imidazole and (b-d) Imidazole 
reductive derivatives  
 
 
 

The 5-oxo-imidazoline (Figure 1(d)) has 
two nitrogen atoms (present at C1, and C3 
positions) and a carbonyl (>C=O) group present 
at C5 position. 2-substituted 5-oxo-imidazolines 
have been reported for the first time in 1888.  
A.W. Hoffman [2] was synthesized 2-methyl-5-
imidazoline (Lysidine) by heating N1-
diacetylethylene-diamine in a stream of dry 
hydrogen chloride. A. Ladenburg [3] was 
prepared the same compound by fusing two 
equivalents of sodium acetate with one 
equivalent of ethylenediamine dihydrochloride.  
The imidazoline-4-one is believed to be more 
stable than 5-one because of the conjugated α, β-
unsaturated carbonyl structure. 

5-oxo-imidazoline is found to owe 
biological/clinical significance in a wide range 
of pharmacological activities.  Anticancer 
activity of substituted 5-imidazolinones was 
studied by [4], [5].  Kumudine Bhanat et al., [6] 
and Sudhar Bharadwaj et al., [7] reported the 
synthesis and antimicrobial activity of 
imidazole-5-one derivatives.  Anti-
inflammatory activity was studied by [4], 
analgesic activity was investigated by [8], and 
anticonvulsant activity was evaluated by [9].  
Monica Kachroo et al., [10] and R. Subramaniam 
et al., [11] evaluated the antioxidant activity of 
some thiazole- and pyrimidine-substituted 
imidazolinones, respectively.  Moreover, the 
substituted imidazolinones were tested for 
antifungal [12], [13] and anthelmintic [1] 
activities.  QSAR studies were also reported for 
these derivatives by [14].  Thiourea derivatives 
bearing imidazoline moiety were studied by 
[15].   

From the above investigations and 
findings, it is understood that 5-oxo-imidazoline 
moiety seemed to be a possible pharmacophore 
in designing safer medicinal agents.  Thus, we 
underwent in continuation of the work on the 
same nucleus and synthesized some new 
triazole substituted 5-oxo-imidazolinone 
derivatives and tested for the antibacterial 
activity by using various gram-positive and 
gram-negative microorganisms. 

 
2 Materials and Methods  

Melting points of all the synthesized 
compounds were recorded in open capillary 
tubes on Thermionic Melting Point apparatus 
and are uncorrected.  The Infrared (IR) spectra 
(cm-1) for the synthesized compounds were 
recorded on Fourier Transform IR 
Spectrometer (Model:  Shimadzu 8700) in the 
range of 400-4000 using KBr pellets and the 
values of νmax are reported in cm-1.  Nuclear 
Magnetic Resonance (1H-NMR) spectra were 
recorded on DMM X-200 MHz NMR, Bruken 
Daltonics, Karsruhe, Germany using DMSO and 
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chemical shifts were reported in parts per 
million (δ ppm) with Tetramethylsilane (TMS) 
as an internal standard. 

Elemental analysis was undertaken using 
an Elemental Analyzer model Vario El III.  The 
purity of compounds was checked by Thin Layer 
Chromatography (TLC) using silica gel G as 
stationary phase and various combinations of n-
hexane :  ethyl acetate mobile phase.  The spots 
resolved were visualized by using Iodine and UV 
chamber. 

The chemicals used were of AR grade and 
IR grade.  They were purchased from SD Fine, 
Spectrochem, Sisco Research Laboratory, and 
Qualichem. 

2.1 General procedure for the synthesis of 1-
triazole substituted 5-oxo-imidazoline 
derivatives 

 
 
 

 
 

 
 
Figure 2.  Synthesis of 1-triazole substituted 5-oxo-
imidazoline derivatives 
 
 
 

2.2 Antibacterial activity 

One of the most frequently encountered 
heterocycles in Medicinal Chemistry (MC) is 5-

imidazolinone with wide applications including 
antibacterial activity [16], [17], [18]. 

All the synthesized compounds have been 
screened for antibacterial activity using cup-
plate agar diffusion method by measuring the 
zone of inhibition in mm (Table 2).  
Streptomycin (50 μg/ml) was used as a 
standard drug.  All the compounds were 
screened for antibacterial activity against both 
gram positive bacteria such as Lactobacillus, 
Streptococcus pyogenes, Staphylococcus aureus, 
Bacillus megaterium and Bacillus subtilis; and 
gram-negative bacteria like Proteus vulgaris, 
Salmonella paratyphi, Enterobacter aerogenes, 
Proteus mirabilis, Klebsiella pneumonia, 
Pseudomonas aeruginosa, and Escherichia coli, 
in nutrient agar medium. These sterilized agar 
media were cooled and added with bacterial 
suspension in individual portions and poured 
into Petri-dishes and allowed to solidify. A 
stainless-steel cylinder of 8 mm diameter (pre-
sterilized) was used to bore cavities.  

All compounds (labelled A1-A10) were 
placed serially in the cavities with the help of 
micropipette and allowed to diffuse for 1.0 hr.  
DMSO was used as a solvent for all the 
compounds, and as a control. These plates were 
incubated at 37°C for 24 hr, for antibacterial 
activity. The zone of inhibition observed around 
the cups after respective incubations were 
measured [19]. 

 
3 Results and Discussion 

Ten new (1-triazolyl) or triazole 
substituted 5-oxo-imidazolinone compounds 
were synthesized by using appropriate 
synthetic methods as mentioned in the above 
section (Figure 2).  The synthesized compounds 
were characterized by both physical and 
spectral data like 1H-NMR, 13C-NMR, and FT-IR 
and the results are illustrated in Table 1.   

The compounds were also evaluated for 
antibacterial activity using various bacterial 
gram-positive and gram-negative strains and 
the results were shown in Table 2. 

3.1 Characterization of compounds 

The newly synthesized compounds (A1-
A10) physical data has been presented in the 
Table 1. 
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Table 1:  Physical parameters of synthesized compounds 

Compound Code R Molecular formula Molecular weight (gmol-1) MP (°C) % yield Rf 

A1 

 

C18H13N5O 315.33 190-192 47.60 0.61 

A2 

 

C20H18N6O 358.40 146-150 33.50 0.56 

A3 

 

C19H15N5O3 361.35 180-182 49.80 0.62 

A4 

 

C20H17N5O3 375.38 128-130 40.00 0.57 

A5 

 

C18H12N6O3 360.33 164-165 50.00 0.71 

A6 

 

C19H15N5O 329.36 200-203 54.70 0.64 

A7 

 

C18H12ClN5O 349.77 186-189 51.50  

A8 

 

C19H15N5O2 345.35 128-130 50.00 0.72 

A9 

 

C20H15N5O 341.37 170-174 52.70 0.66 

A10 

 

C18H13N5O2 331.33 154-158 52.80 0.72 

All the compounds (A1-A10) are found to be soluble in Ethanol, methanol, and DMSO; and the TLC system employed was CHCl3:Ethyl acetate 
(3:1). 

 
 
 

All the compounds (A1-A10) are found to 
be soluble in Ethanol, methanol, and DMSO; and 
the TLC system employed was CHCl3:Ethyl 
acetate (3:1). 

Compound A1:  4-Benzylidene-2-phenyl-1-
(4H-1,2,4-trizol-4-yl)-1H-imidazol-5(4H)-one 

IR (KBr, cm-1):  1793 (C=O), 1651 (C=N), 
3037 (C-H), 1448 (C=C Ar), 1163 (C-N) 

1H-NMR (DMSO-d6, δ ppm):  8.2-8.4 (s, 2H, 
triazole-H), 8.0-8.25 (dd, 3H, benzylidene-H and 
Ar-H), 7.25-7.8 (m, 8H, Ar-H) 

EI-MS (m/z):  314(100%), 315(25%), 
316(60%) 

Compound A2:  4-(4-
Dimethylamino)benzylidene-2-phenyl-1-(4H-
1,2,4-triazol-4-yl)-1H-imidazol-5(4H)-one 

IR (KBr, cm-1):  1607 (C=O), 1523 (C=N), 
3060 (C-H), 1443 (C=C), 1168 (C-N) 

1H-NMR (DMSO-d6, δ ppm):  8.1-8.3 (s, 2H, 
triazole-H), 7.8 (s, 1H, benzylidene-H), 6.6-7.6 
(m, 9H, Ar-H) 

EI-MS (m/z):  358(100%) 

Compound A3:  4-(4-Hydroxy-3-
methoxybenzylidene)-2-phenyl-1-(4H-1,2,4-
triazol-4-yl)-1H-imidazol-5(4H)-one 

IR (KBr, cm-1):  1793 (C=O), 1651 (C=N), 
3037 (C-H), 1448 (C=C Ar), 1163 (C-N) 

1H-NMR (DMSO-d6, δ ppm):  8.2-8.4 (s, 2H, 
triazole-H), 8.0-8.25 (dd, 3H, benzylidene-H and 
Ar-H), 7.25-7.8 (m, 8H, Ar-H) 

EI-MS (m/z):  314(100%), 315(25%), 
316(60%) 

Compound A4:  4-(3,4-
Dimethoxybenzylidene)-2-phenyl-1-(4H-1,2,4-
triazol-4-yl)-1H-imidazol-5(4H)-one 

IR (KBr, cm-1):  1698 (C=O), 1639 (C=N), 
2920 (C-H, aliphatic), 3250 (C-H Ar), 1143 (C-N) 

1H-NMR (DMSO-d6, δ ppm):  8.0-8.2 (s, 2H, 
triazole-H), 6.5-7.6 (m, 7H, Ar-H), 7.8 (m, 2H, 
benzylidene-H and Ar-H), 3.6-3.9 (s, 6H, O-CH3) 

EI-MS (m/z):  375(100%) 
Compound A5:  4-(3-nitrobenzylidene)-2-

phenyl-1-(4H-1,2,4-triazol-4-yl)-1H-imidazol-
5(4H)-one 
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IR (KBr, cm-1):  1600 (C=O), 1750 (C=N), 
3200 (C-H), 1350 (C=C Ar), 1151 (C-N), 1525.35 
(Ar-NO2) 

1H-NMR (DMSO-d6, δ ppm):  8.3 (s, 3H, 
triazole-H), 7.5-8.1 (m, 8H, Ar-H), 7.7 (m, 1H, 
benzylidene-H, Ar-H) 

EI-MS (m/z):  360 (100%) 
Compound A6:  4-(4-Methylbenzylidene)-2-

phenyl-1-(4H-1,2,4-triazol-4-yl)-1H-imidazol-
5(4H)-one 

IR (KBr, cm-1):  1690 (C=O), 1725 (C=N), 
3095 (C-H), 1345 (C=C Ar), 1170 (C-N) 

1H-NMR (DMSO-d6, δ ppm):  8.29 (s, 2H, 
triazole-H), 7.1-7.8 (m, 9H, Ar-H), 7.5 (s, 1H, 
benzylidene-H), 2.4 (s, 3H, Ar-H) 

EI-MS (m/z):  362 (100%) 
Compound A7:  4-(4-Chlorobenzylidene)-2-

phenyl-1-(4H-1,2,4-triazol-4-yl)-1H-imidazol-
5(4H)-one 

IR (KBr, cm-1):  1730 (C=O), 1555 (C=N), 
3120 (C-H), 1490 (C=C Ar) 

1H-NMR (DMSO-d6, δ ppm):  8.29 (s, 2H, 
triazole-H), 7.4-7.9 (m, 9H, Ar-H), 7.5 (s, 1H, 
benzylidene-H) 

EI-MS (m/z):  349 (100%), 351 (32%), 350 
(19%) 

Compound A8:  4-(4-Methoxybenzylidene)-
2-phenyl-1-(4H-1,2,4-triazol-4-yl)-1H-imidazol-
5(4H)-one 

IR (KBr, cm-1):  1690 (C=O), 1630 (C=N), 
3150 (C-H), 1525 (C=C Ar), 1158 (C-N) 

1H-NMR (DMSO-d6, δ ppm):  8.29 (s, 2H, 
triazole-H), 6.8-7.8 (m, 9H, Ar-H), 7.5 (s, 1H, 
benzylidene-H), 3.8 (s, 3H, -OCH3) 

EI-MS (m/z):  345 (100%), 346 (20%), 347 
(2.5%) 

Compound A9:  2-Phenyl-4-[(E)-3-
phenylallylidene)-1-(4H-1,2,4-triazol-4-yl)-1H-
imidazol-5(4H)-one 

IR (KBr, cm-1):  1678 (C=O), 1622 (C=N), 
3014 (C-H), 1560 (C=C Ar), 1174 (C-N) 

1H-NMR (DMSO-d6, δ ppm):  8.29 (s, 2H, 
triazole-H), 7.3-7.8 (m, 10H, Ar-H), 7.4 (d, 1H, 
benzylidene-H), 6.7 (t, 1H, allylidene), 7.2 (m, 
1H, allylidene) 

EI-MS (m/z):  341 (100%), 342 (21%), 343 
(2.8%) 

Compound A10:  4-(4-Hydroxybenzylidene)-
2-phenyl-1-(4H-1,2,4-triazol-4-yl)-1H-imidazol-
5(4H)-one 

IR (KBr, cm-1):  1675 (C=O), 1735 (C=N), 
3120 (C-H), 1498 (C=C Ar), 1168 (C-N) 

1H-NMR (DMSO-d6, δ ppm):  9.4 (s, 1H, Ar-
OH), 8.29 (s, 2H, triazol-H), 6.4-7.8 (m, 9H, Ar-
H), 7.5 (s, 1H, benzylidene-H) 

EI-MS (m/z):  331 (100%), 332 (19%), 333 
(2.6%) 

3.2 Antibacterial activity 

It could be evidenced from the results of 
the present investigation that irrespective to 
their nature, none of the test compounds are 
comparable with the standard drug, 
Streptomycin, in their antibacterial activity. 

 
 
 
Table 2:  Antibacterial activity by % inhibition 

Microorganism A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 Streptomycin 
Proteus vulgaris 35.0 - - - 35.00 41.25 44.37 52.62 38.12 50.62 100 
Lactobacillus 35.0 - 49.28 - 45.71 63.57 42.14 45.70 49.28 52.80 100 
Streptococcus pyrogenes  36.6 - 36.60 36.60 50.00 46.66 40.00 60.00 43.30 46.60 100 
Salmonella paratyphi 36.6 - 33.30 43.30 50.00 70.00 53.33 56.60 50.00 40.00 100 
Enterobacter aerogenes 44.2 - 41.50 38.90 52.31 49.40 38.90 44.20 36.30 41.50 100 
Staphylococcus aureus 44.2 30.0 41.40 47.10 52.80 50.00 35.70 44.20 35.70 47.10 100 
Proteus mirabilis 34.2 31.1 40.30 37.20 49.30 43.33 55.40 40.30 37.20 43.30 100 
Klebsiella pneumonia 30.0 33.3 36.60 46.60 43.30 56.60 50.00 46.60 13.30 53.30 100 
Pseudomonas aeruginosa 31.4 - - 17.00 - 21.00 23.00 24.00 63.50 20.00 28 
Bacillus megeterium 32.8 - 30.00 32.80 - 30.00 38.50 44.20 50.00 38.50 100 
E. coli 41.2 35.0 29.70 63.10 47.50 66.20 44.30 56.80 56.80 44.30 100 
Bacillus subtilis 35.0 - 32.50 35.00 37.50 42.50 35.00 42.50 45.00 47.50 100 

25-40: poor activity;  46-60: moderate activity;  >60: strong activity;  -: No activity. 
All values are mean of three experiments and expressed as % inhibition; 
Concentration of all compounds = 50 µg/mL 
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Antibacterial activity among the test 
compounds is illustrated in Table 2.  All the 
compounds (A1-A10) showed a varied degree of 
antibacterial activity against various gram-
positive and gram-negative strains employed in 
the investigation.  However, among this series of 
compounds, A6 showed strong antibacterial 
inhibitory activity against Salmonella paratyphi 
(70.00%), E. coli (66.20%), and Lactobacillus 
(63.57%), while the test compounds A4, A8, A9 
and A10 exhibited strong activity against E. coli 
(63.1%), Streptococcus pyrogenes (60%), and 
Pseudomonas aeruginosa (63.5%), respectively.  
Other triazolyl 5-oxo-imidazoline derivatives 
A1, A2, and A3 have shown poor to moderate 
activity against the test organisms employed.  
However, the zone of inhibition varied with the 
test compound and the test bacterium.  Among 
the test compounds employed, A2 exhibited 
relatively mild or poor activity.  The compounds 
A7, A8, A9 and A10 showed moderate to strong 
activity. 

 
4 Conclusions 

A series of new 2-phenyl-4-(substituted 
benzylidene)-1-(1,2,4-triazol)yl-5-oxo-
imidzolines were synthesized and evaluated for 
their possible antibacterial activity.  All these 
molecules were characterized by FT-IR, 1H-NMR 
and Mass spectral analysis along with physical 
data.  Agar diffusion method was used to 
evaluate the antibacterial activity against 
various gram positive and gram-negative 
bacterial strains by measuring zone of 
inhibition.  Streptomycin was used as a standard 
drug. All the test compounds (A1 to A10) 
showed a varied degree of antibacterial activity 
against all the gram positive and gram-negative 
bacterial strains employed.   

Currently, we are also undergoing the 
biological activities such as anthelmintic, 
antifungal and antioxidant activities of all the 
synthesized compounds and the findings will be 
reported soon. 
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