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ABSTRACT 
 
Schiff bases and thiazolidinone derivatives of 5-amino-1H-imidazole -4-carboxamide have been prepared and tested 
for pharmacological activities. Schiff base derivatives have been obtained by reacting 5-amino-1H-imidazole -4-
carboxamide with suitable aromatic aldehyde which were further converted to thiazolidinone derivatives by reaction 
of Schiff bases with mercaptoacetic acid. The structure of synthesized compounds have been established on the basis 
of their spectral (IR, 1H NMR and mass) data. The purity of the synthesized compounds was confirmed by TLC. 
Good level of pharmacological activity has been displayed by both categories of compounds against tested 
pathogenic microorganism. Thiazolidinone derivatives (2a-f) showed higher activity than schiff base derivatives 
(1a-f). 
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INTRODUCTION 
 
The wide range of biological activities exhibited by thiozolidinones [1,2] and imidazole [3] derivatives, the aim of 
this study is to prepare thiazolidinones containing imidazole ring in the molecule and to explore the pharmacological 
activity of this combination product. 
 
Imidazole is a heterocyclic compound of five-membered diunsaturated ring structure composed of three carbon 
atoms and two nitrogen atoms at nonadjacent positions. The chemistry of imidazole compounds have been of much 
interest due to the presence of such heterocycles in a large variety of biologically important molecules. For example, 
some amino imidazole derivatives have shown interesting antifungal and antitumor properties [4]. Two clinically 
useful azole families, the imidazoles and the triazoles, have good antimicrobial activity. The most commonly 
prescribed drugs are fluconazole, itraconazole, ketoconazole, miconazole and econazole.  
 
5-amino-1H-imidazole-4-carboxamide is the key raw material for the preparation of well known anticancer drug 
Temozolomide [5,6] and Dacarbazine [7]. Imidazole derivatives have antibacterial, antifungal, antiprotozoal, 
anthelmintic and other pharmacological activities [8-15]. Several distinct phenylimidazoles are therapeutically 
useful antifungal agents against either superficial or systemic infections. Imidazole has two nitrogen atoms. The one 
is slightly acidic, while the other is basic. Imidazole derivatives are widely used as intermediates in synthesis of 
pharmaceuticals. 
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At the same time 4-thiazolidinones are the most common and important groups among the small ring heterocyclic 
compounds. Thiazolidinones are derivatives of thiazolidine belonging to important group of heterocyclic 
compounds. There are many references reported in the literature highlighting their chemistry and use. 4-
Thiazolidinones exhibited various biological activities such as analgesic, antibacterial, antifungal, anti-oxidant, anti-
inflammatory, anticonvulsant, anticancer, anti-HIV, anti-tubercular and anthelmintic activities [16-25]. 
 

MATERIALS AND METHODS 
 

All solvents and chemicals used were of commercial or LR grade, and were used without further purification. Purity 
of the compounds was checked by TLC. Melting points were measured on Buchi melting point apparatus and are 
uncorrected. The IR spectra were recorded on Perkin-Elmer spectrometer, using KBr pellets. 1H-NMR spectra were 
scanned on Bruker-NMR spectrometer at 500 MHz, using TMS as an internal standard and DMSO d6 as solvent. 
 
General method for the synthesis of Schiff base derivatives 
5-amino-1H-imidazole-4-carboxamide hydrochloride (0.06mol) was suspended in 50 ml of methanol, pH of the 
suspension adjusted to 8 with the help of methanolic solution of sodium hydroxide, stirred for 15 min. and separated 
sodium chloride was removed by filtration. To the filtrate 0.06mol of suitable aldehyde added and reaction mixture 
was refluxed for four hours, cooled to room temperature, solid collected by filtration and purified by crystallization 
from suitable solvents (scheme-1). Physical data of compounds (1a-f) are presented in table -1. 
 
5-(benzylideneamino)-1H-imidazole-4-carboxamide (1a) 
Light purple colored crystals; yield 62 %; mp 263 °C (decomposition); IR (KBr / cm-1) absorption bands at 3197 
(NH), 3028 (CH), 1622 (C=N); 1H NMR (500MHz, DMSO-d6) 7.50 (d, 3H, Ar-H ), 7.98 (d, 2H, Ar-H ), 7.72 (s, 
1H, -N=CH), 9.16 (s, 1H, CH of Imidazole ring); Mass (TOF MS ES+) 215.06 (M+), 237.08 (M+Na) 
 
5-(4-chlorobenzylideneamino)-1H-imidazole-4-carboxamide (1b) 
Off white colored crystals; yield 60 %; mp 274 °C (decomposition); IR (KBr / cm-1) absorption bands at 3178 (NH), 
3008 (CH), 1620 (C=N); 1H NMR (500MHz, DMSO-d6) 7.54 (d, 2H, Ar-H ), 7.92 (d, 2H, Ar-H ), 7.77 (s, 1H, -
N=CH), 9.10 (s, 1H, CH of Imidazole ring); Mass (TOF MS ES+) 249.40(M+), 271.06 (M+Na) 
 
5-(4-methoxybenzylideneamino)-1H-imidazole-4-carboxamide (1c) 
Ivory colored crystals; yield 55 %; mp 269 °C (decomposition); IR (KBr / cm-1) absorption bands at 3213 (NH), 
3055 (CH), 1623 (C=N); 1H NMR (500MHz, DMSO-d6) 3.83 (s, 3H, -OCH3), 7.06 (d, 2H, Ar-H ), 7.92 (d, 2H, Ar-
H ), 7.69 (s, 1H,C=N ), 9.08 (s, 1H, CH of Imidazole ring); Mass (TOF MS ES+) 245.15 (M+), 267.09 (M+Na) 
 
5-(2-hydroxybenzylideneamino)-1H-imidazole-4-carboxamide (1d) 
Off white colored crystals; yield 65 %; mp 270 °C (decomposition); IR (KBr / cm-1) absorption bands at 3166 (NH), 
3020 (CH), 1628 (C=N); 1H NMR (500MHz, DMSO-d6) 6.82 – 7.44 (m, 4H, Ar-H ), 7.82 (s, 1H, -N=CH), 8.99 (s, 
1H, CH of Imidazole ring); Mass (TOF MS ES+) 231.20 (M+), 253.08 (M+Na) 
 
5-(4-tolylideneamino)-1H-imidazole-4-carboxamide (1e) 
Off white colored crystals; yield 59 %; mp 265 °C (decomposition); IR (KBr / cm-1) absorption bands at 3186 (NH), 
3021 (CH), 1620 (C=N); 1H NMR (500MHz, DMSO-d6) 3.39 (s, 3H, -CH3), 7.11 (d, 2H, Ar-H ), 7.64 (d, 2H, Ar-H 
), 7.88 (s, 1H,C=N ), 8.98 (s, 1H, CH of Imidazole ring); Mass (TOF MS ES+) 229.19 (M+), 251.19 (M+Na) 
 
5-((pyridin-4-yl)methyleneamino)-1H-imidazole-4-carboxamide (1f) 
Off white colored crystals; yield 62 %; mp 255 °C (decomposition); IR (KBr / cm-1) absorption bands  at 3193 (NH), 
3018 (CH), 1621 (C=N); 1H NMR (500MHz, DMSO-d6) 8.02 (d, 2H, Ar-H ), 8.82 (d, 2H, Ar-H ), 7.56 (s, 1H,C=N 
), 8.99 (s, 1H, CH of Imidazole ring); Mass (TOF MS ES+) 216.02 (M+), 238.18 (M+Na) 
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Scheme-1 Synthesis of schiff bases of 5-amino-1H-imidazole-4-carboxamide 
(i): Methanol, Reflux 
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Table-1 Physical data of schiff bases 
 

Compound Aromatic aldehyde Mol. Formula Mol. Weight Melting Point (°C) Yield (%) 
1a Benzaldehyde C11H10N4O 214.22 263 62 
1b p-Chlorobenzaldehyde C11H9ClN4O 248.66 274 60 
1c Anisaldehyde C12H12N4O2 244.24 269 55 
1d Salicyldehyde C11H10N4O2 230.22 270 65 
1e p-Tolualdehyde C12H12N4O 228.24 265 59 
1f Pyridine-4-aldehyde C10H9N5O 215.21 255 62 

 
General method for the synthesis of thiazolidinone derivatives 
Schiff base derivative (0.01mol), mercaptoacetic acid  (0.02 mol) and a catalytic amount of anhydrous zinc chloride 
was added to 20 ml of anhydrous dioxane, reaction mixture was refluxed for eight hours, reaction progress was 
monitored by TLC using a mixture of 10% methanol and 90% dichloromethane as mobile phase. After completion 
of reaction solvent recovered under reduced pressure, residue dissolved in dichloromethane, dichloromethane layer 
washed with 10% sodium bicarbonate solution to remove unreacted mercaptoacetic acid, dried over anhydrous 
sodium sulphate and recovered under reduced pressure. Residue obtained was recrystalized from ethanol (scheme-
2). Physical data of thiazolidinone compounds (2a-f) are presented in table -2. 
 
5-(4-oxo-2-phenylthiazolidin-3-yl)-1H-imidazole-4-carboxamide (2a) 
Off white colored crystals; yield 39 %; mp 124 °C (decomposition); IR (KBr / cm-1) absorption bands at 3256 (NH), 
3012 (CH), 1690 (C=O of thiazolidinone ring); 1H NMR (500MHz, DMSO-d6) 3.52 – 3.62 (dd, 2H, CH2 of 
thiazolidinone ring), 5.78 (s 1H, N-CH-S), 7.37 – 7.38 (m, 5H, Ar-H ), 9.00 (s, 1H, -N=CH); Mass (TOF MS ES+) 
289.06 (M+), 311.07 (M+Na) 
 
5-(2-(4-chlorophenyl)-4-oxothiazolidin-3-yl)-1H-imidazole-4-carboxamide (2b) 
Off white colored crystals; yield 37 %; mp 132 °C (decomposition); IR (KBr / cm-1) absorption bands at 3217 (NH), 
3039 (CH), 1688 (C=O of thiazolidinone ring); 1H NMR (500MHz, DMSO-d6) 3.48 – 3.58 (dd, 2H, CH2 of 
thiazolidinone ring), 5.80 (s 1H, N-CH-S), 7.10 – 7.15 (m, 5H, Ar-H ), 9.01 (s, 1H, -N=CH); Mass (TOF MS ES+) 
223.28 (M+), 345.03 (M+Na) 
 
5-(2-(4-methoxyphenyl)-4-oxothiazolidin-3-yl)-1H-imidazole-4-carboxamide (2c) 
Off white colored crystals; yield 37 %; mp 110 °C (decomposition); IR (KBr / cm-1) absorption bands at 3159 (NH), 
3024 (CH), 1682 (C=O of thiazolidinone ring); 1H NMR (500MHz, DMSO-d6) 3.48 – 3.57 (dd, 2H, CH2 of 
thiazolidinone ring), 3.74 (s, 3H, -OCH3), 5.75 (s 1H, N-CH-S), 6.91 (d, 2H, Ar-H ), 7.31 (d, 2H, Ar-H ), 8.96 (s, 
1H, -N=CH); Mass (TOF MS ES+) 319.15(M+), 341.08 (M+Na) 
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5-(2-(2-hydroxyphenyl)-4-oxothiazolidin-3-yl)-1H-imidazole-4-carboxamide (2d) 
Off white colored crystals; yield 40 %; mp 119 °C (decomposition); IR (KBr / cm-1) absorption bands at 3190 (NH), 
3041 (CH), 1687 (C=O of thiazolidinone ring); 1H NMR (500MHz, DMSO-d6) 3.38 – 3.48 (dd, 2H, CH2 of 
thiazolidinone ring), 5.79 (s 1H, N-CH-S), 6.60 - 6.91 (m, 4H, Ar-H ), 8.86 (s, 1H, -N=CH); Mass (TOF MS ES+) 
305.30 (M+), 327.06 (M+Na) 
 
5-(4-oxo-2-p-tolylthiazolidin-3-yl)-1H-imidazole-4-carboxamide (2e) 
Off white colored crystals; yield 39 %; mp 112 °C (decomposition); IR (KBr / cm-1) absorption bands at 3147 (NH), 
3032 (CH), 1689 (C=O of thiazolidinone ring); 1H NMR (500MHz, DMSO-d6) 2.39 (s, 3H, -CH3), 3.48 – 3.57 (dd, 
2H, CH2 of thiazolidinone ring), 5.87 (s 1H, N-CH-S), 6.99 (s, 4H, Ar-H ), 8.96 (s, 1H, -N=CH); Mass (TOF MS 
ES+) 303.08 (M+),  325.08 (M+Na) 
 
5-(4-oxo-2-(pyridin-4-yl)thiazolidin-3-yl)-1H-imidazole-4-carboxamide (2f) 
Off white colored crystals; yield 37 %; mp 118 °C (decomposition); IR (KBr / cm-1) absorption bands at 3199 (NH), 
3019 (CH), 1690 (C=O of thiazolidinone ring); 1H NMR (500MHz, DMSO-d6) 3.38 – 3.48 (dd, 2H, CH2 of 
thiazolidinone ring), 5.71 (s 1H, N-CH-S), 7.41 (d, 2H, Ar-H ), 8.61 (d, 2H, Ar-H ), 8.90 (s, 1H, -N=CH); Mass 
(TOF MS ES+) 290.03 (M+), 312.06 (M+Na) 

 
Scheme-2 Synthesis of thiazolidinone derivatives of 5-amino-1H-imidazole-4-carboxamide 

(ii): 1,4-Dioxane, Anh. Zinc chloride, Reflux 
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Table-2 Physical data of thiazolidinone derivatives 
 

Compound Aromatic aldehyde Mol. Formula Mol. Weight Melting Point (°C) Yield (%) 
2a Benzaldehyde C13H12N4O2S 288.32 124 39 
2b p-Chlorobenzaldehyde C13H11ClN4O2S 322.77 132 37 
2c Anisaldehyde C14H14N4O3S 318.35 110 37 
2d Salicyldehyde C13H12N4O3S 304.32 119 40 
2e p-Tolualdehyde C14H14N4O2S 302.35 112 39 
2f Pyridine-4-aldehyde C12H11N5O2S 289.31 118 37 

 
RESULTS AND DISCUSSION 

 
Antimicrobial activity 
The antimicrobial activity of both categories of compounds was determined by the disc diffusion method [26]. The 
in vitro antimicrobial activity was carried out in two gram positive bacteria, two gram negative bacteria and two 
fungi against 24 h culture. The gram positive bacteria used were Staphylococcus aureus and Bacillus subtilis, gram 
negative bacteria used were Escherichia coli and Klebsiella pneumonia, while the fungi used were Aspergillus niger 
and Candida albicans. The compounds were tested at a concentration of 100µg/ml in Dimethylformamide. The zone 
of inhibition was compared after 24 h of incubation at 37° against Ciprofloxacin (100µg/ml) as standards for 
comparison of antibacterial activity (table-3) and 72 h at 25° against Ciclopirox olamine (100µg/ml) as standards for 
comparison of antifungal activity (table-4). In general, all synthesized compounds exhibited good inhibitory activity 
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against tested pathogenic microorganism. Thiazolidinone derivatives (2a-f) showed higher activity than schiff base 
derivatives (1a-f). 

Table-3 Antimicrobial activity of schiff bases 
 

Compound 
Zone of inhibition (mm) 

Gram positive bacteria Gram negative bacteria Fungi 
S.  aureus B. subtilis E. coli, K. pneumonia A. niger C. albicans 

1a 6.0 6.0 6.5 6.0 6.0 6.0 
1b 6.0 6.5 6.0 6.0 6.0 6.0 
1c 5.5 5.5 6.0 5.5 5.5 6.0 
1d 6.0 6.0 6.5 5.5 6.0 5.5 
1e 5.5 6.0 6.0 5.5 5.5 6.0 
1f 6.0 6.0 6.5 6.0 6.0 6.0 
* 10.0 10.0 9.5 9.5 NA NA 

** NA NA  NA NA 10.0 10.0 
*Ciprofloxacin (Standard) 

**Ciclopirox olamine (Standard) 

 
Table-4 Antimicrobial activity of thiazolidinone derivatives 

 

Compound 
Zone of inhibition (mm) 

Gram positive bacteria Gram negative bacteria Fungi 
S.  aureus B. subtilis E. coli, K. pneumonia A. niger C. albicans 

2a 7.0 7.5 7.0 7.5 8.0 8.5 
2b 7.0 8.0 6.5 7.5 7.5 7.5 
2c 7.5 7.5 7.5 7.5 8.5 8.5 
2d 8.0 7.5 7.0 7.0 8.0 8.5 
2e 7.5 7.5 7.5 7.5 7.5 7.5 
2f 7.0 7.0 7.5 7.0 8.5 8.5 
* 10.0 10.0 9.5 9.5 NA NA 

** NA NA  NA NA 10.0 10.0 
*Ciprofloxacin (Standard) 

**Ciclopirox olamine (Standard) 
 
Chemical synthesis 
The chemical synthesis started with the conversion of commercially available 5-amino-1H-imidazole-4-
carboxamide hydrochloride in to 5-amino-1H-imidazole-4-carboxamide free base which was then converted to 
Schiff base by the reaction of 5-amino-1H-imidazole-4-carboxamide  with suitable aromatic aldehyde, six aromatic 
aldehydes were used namely benzaldehyde, p-chlorobenzaldehyde, anisaldehyde, salicylaldehyde, p-tolualdehyde, 
and pyridine-4-aldehyde to synthesize Schiff bases (1a-f). Schiff bases upon reaction with mercaptoacetic acid gave 
thiazolidinone derivative of 5-amino-1H-imidazole-4-carboxamide (2a-f). Purity of the synthesized compounds was 
confirmed by TLC and structures were confirmed by mass, infrared and nuclear magnetic spectroscopic techniques.  
The structures of schiff bases (1a-f) and thiazolidinone derivatives (2a-f) were supported by elemental analyses and 
IR spectra, conversion of  schiff bases to thiazolidinone derivatives confirmed by IR as disappearance of 1620 - 
1630 cm-1for -N=CH- band of schiff base with appearance of 1680 - 1690 cm-1 for >C=O of thiazolidinone. The 1H-
NMR singlet signals of cyclilized thiazolidinones were observed at δ 3.38–3.58, corresponding to -CH2- in the 
thiazolidinone ring and other peak also support the formation of compound. 
 

CONCLUSION 
 

The present study reports the successful synthesis of Schiff bases (1a-f) and thiazolidinone derivatives (2a-f) of 5-
amino-1H-imidazole -4-carboxamide with several structural variations. Pharmacological examination of synthesized 
compounds exhibited good inhibitory activity against tested pathogenic microorganism. Thiazolidinone derivatives 
(2a-f) showed higher activity than schiff base derivatives (1a-f).  
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