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Abstract  
A convenient catalyst ceric ammonium nitrate (CAN) was employed for the synthesis of 

thiazolidinone via a one-pot reaction of aromatic aldehydes, chloroacetic acid and thiourea in solvent 

ethanol under reflux condition. The present protocol offers some of the agreeable features such as 

environmentally benign, non-toxicity of reagent, easy experimental workup and excellent yields of 

desired products. 
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1.  Introduction  

4-Thiazolidinone derivatives are an 

important class of heterocyclic compounds 

known for their potential pharmaceutical 

applications. 4-Thiazolidinones are the 

structural units of biological and medicinal 

importance.
1
 Some of the thiazolidiones are 

found to possess interesting biological 

activities, such as anticancer,
2
 anti-HIV,

3
 

antimalarial,
4
 tuberculostatic,

5
 antihistaminic,

6
 

anticonvulsunt,
7
 antibacterial

8
 and 

antiarrythmic.
9
 In view of the 

biological/pharmacological significance of 4-

thiazolidinones considerable synthetic efforts 

have been made to construct this class of 

heterocycles.
10 

Several synthetic protocols for 4-

thiazolidinones are reported in the literature. 

One-pot three component cyclocondensation 

of carbonyl compounds, amines, and 

mercaptoacetic acid or its derivatives has been 

widely used as a synthetic route for the 4-

thiazolidinones. The above mentioned 

cyclocondensation can be either run in one-pot 

or in two steps with prolonged heating in 

toluene or benzene.
11

 There are reports for 

accelerating the above cyclocondensation 

using catalysts like N,N-

dicyclohexylcarbodiimide (DCC),
12 

O-

(benzotriazol-yl)-N,N,N,N-

tetramethyluronium hexafluoro phosphate 

(HBTU),
13

 ferrite,
14

 ZnCl2,
15

 sodium sulfate,
16

 

[bmim][PF6]
17

 and activated fly ash.
18

 

However, the use of above mentioned 

protocols has certain limitations, such as harsh 

reaction conditions, prolonged heating and 

need of inert and dry atmosphere to accelerate 

the cyclocondensation. 

As a continuation of our interest in the 

development of MCRs, here in we report first 

time the use of ceric ammoinium nitrate as 

catalyst for the synthesis of thiazolidinone 

derivatives by the condensation of thiourea 

with aromatic aldehyde and chloroacetic acid 

(Scheme 1).  
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Scheme 1 

 

2. Experimental Section 

All solvents were used as 
commercial anhydrous grade without further 

purification. Melting points were determined 

in open capillary tube and are uncorrected. 
1
H 

spectra were recorded on a Bruker 300 MHz 

spectrometer in CDCl3 solvent and TMS as an 

internal standard. Mass spectra were taken on 

Polaris-Q Thermoscintific GC-MS. 

Typical procedure for synthesis of 

thiazolidinone derivatives: Aromatic 

aldehyde (2 mmol), chloroacetic acid (2 

mmol), thiourea (2 mmol) were mixed in ethyl 

alcohol (15 ml) and catalytic amount of ceric 

ammonium nitrate (20 mol %) was added and 

reaction mixture was refluxed for appropriate 

time (Table 2). After the completion of 

reaction indicated by thin layer 

chromatography (pet ether: ethylacetate; 8:2), 

reaction mixture was poured into crushed ice. 

Obtained precipitate was filtered and dried to 

give pure product. All of the compounds are 

identified from their spectral data. 

5-(4-Hydroxybenzylidene)-2-

iminothiazolidin-4-one (4d): 
1
H NMR (300 

MHz, CDCl3): δ = 5.68 (s, 1H), 6.12 (s, 1H), 

6.95-7.30 (m, 4H, Ar-H), 8.90 (s, 1H), 9.12 (s, 

1H); GC-MS (m/z): 221 [M+]; Anal for 

C10H8N2O2S: C, 54.53; H, 3.66; N, 12.72; 

Found: C, 54.56; H, 3.68; N, 12.76.  

 5-(4-Nitrobenzylidene)-2-iminothiazolidin-

4-one (4i): 
1
H NMR (300 MHz, CDCl3): δ = 

6.87 (s, 1H), 7.10-7.38 (m, 4H, Ar-H), 8.68 (s, 

1H), 9.42 (s, 1H); GC-MS (m/z): 250 [M+]; 

Elem. Anal for C10H7N3O3S: C, 48.19; H, 

2.83; N, 16.86; Found: C, 48.15; H, 2.86; N, 

16.87.  

3. Results and Discussion  

Here in, we report an efficient and 

environmentally benign protocol for the 

synthesis of thiazolidinone derivatives by the 

multicomponent condensation of aromatic 

aldehydes, chloroacetic acid and thiourea 

catalyzed by ceric ammonium nitrate in 

ethanol at reflux condition. 

To find optimal conditions for the 

reaction, benzaldehyde (2 mmol), chloroacetic 

acid (2 mmol) and thiourea (2 mmol) was 

refluxed in the presence of ceric ammonium 

nitrate (20 mol %) employing various solvents 

such as water, acetonitrile, DMF, methanol 

and THF but these were found to be less 

effective. It is remarkable that the reaction is 

carried out in ethanol as a solvent in excellent 

yield (88%) (Table 1). 

Table 1.  Screening of the solvent on synthesis 

of thiazolidinones
a 

Entry Solvent Time(h) Yield
b
 (%) 

1 H2O 12.00 36 

2 MeOH 7.00 68 

3 CH3CN 9.00 58 

4 DMF 10.00 45 

5 THF 10.00 40 

6 EtOH 5.00 88 
a
Conditions: Benzaldehyde (2 mmol), Chloroacetic 

acid (2 mmol), thiourea (2 mmol), solvent (15 ml), 

ceric ammonium nitrate (20 mol %) at reflux 

condition. 
b
Isolated yield. 

 

The application of this protocol was 

extended to a variety of aromatic aldehydes. 

The reactions proceeded smoothly with 

different aldehydes substituted with electron-

donating or electron withdrawing groups 

giving excellent yields (Table 2). It is observed 

that substituent in the aromatic ring of 

aldehydes shows a slight effect on the reaction 
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process. Aromatic aldehydes with electron-

withdrawing groups reacted faster than those 

with electron-donating groups. 

 

Table 2: One-pot synthesis of thiazolidinone derivatives 

Entry        R Product Reaction time (hrs) M. P. (
o
C)

 
Yield (%)

a 

1 3-NO2 4a 4.00 113-115 87 

2 
3-OMe-  

4-OH 
4b 3.30 154-156 86 

3 3,4-OMe 4c 3.00 143-144 92 

4 4-OH 4d 3.45 90-92 77 

5 4-Cl 4e 3.30 165-167 84 

6 -H 4f 5.00 172-173 88 

7 4-Br 4g 4.00 189-191 89 

8 3-Cl 4h 3.00 160-162 90 

9 4-NO2 4i 4.30 196-198 87 

10 4-OCH3 4j 4.00 120-122 88 
a
Isolated Yield 

 

4. Conclusion 

Our results demonstrate that ceric 

ammonium nitrate is very effective, 

environmentally friendly catalyst for the 

synthesis of thiazolidinone derivatives in 

excellent yield. The method offers several 

advantages such as mild reaction conditions, 

short reaction time, high yields, and a simple 

experimental operation leading to a useful and 

attractive process for the preparation of 

thiazolidinone derivatives. 
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