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ABSTRACT 
A series of thiazolidinone derivatives have been synthesized via one-pot multicomponent reaction involving 
aromatic aldehyde, amine and thioglycolic acid in the presence of Eton’s reagent in ethanol under reflux 
condition. The significant features of this method include short reaction time, operational simplicity, high yields 
and easy isolation of products. 
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INTRODUCTION 
Compounds containing thiazolidinone plays an important role as a widely used pharmacophore and belongs to 
diverse scaffolds in medicinal chemistry [1]. They have found their uses as antiviral, antimicrobial, anti-
inflammatory, anticonvulsant, antimalarial, anti-fungal [2], anti-tubercular [3,4], anti-HIV agents, anti-diabetic 
agents [5]  and protein tyrosine phosphate inhibitors [6]. Among various thiazolidinone derivative, 4-
thiazolidinone are one of the most studied thiazolidinone moiety in drug discovery and its design and majority 
of the biologically active thiazolidinone derivatives reported are 4- thiazolidinones [7-9]. Multicomponent 
reactions are key choice for organic synthesis due to operational simplicity, reduced steps and minimal waste 
generation [10]. 

In spite of their importance, various methods have been developed for the synthesis of 4- thiazolidinones by 
three-component tandem reaction between aldehyde, amine and thioglycolic acid in presence of various 
catalysts[11-17]. The reported method has its own merits and demerits, but some of these methods have certain 
demerits, such as use of organic solvents, long reaction times, utilize of specific conditions and tedious workup 
procedure. In this protocol we have developed a convergent synthesis of 4-thiazolidinone derivatives via one 
pot multicomponent reaction of aromatic aldehyde, aniline and thioglycolic acid using Eton’s reagent in ethanol 
under reflux condition. 

EXPERIMENTAL 
All starting chemicals were purchased from Sigma Aldrich and used without further purification. Reaction 
progress was monitored by TLC on aluminium plates precoated with silica gel using Petroleum ether: ethyl 
acetate ( 7 : 3) as an eluent and visualized under UV light. Melting points were determined in open capillaries 
using Electrothermal Mk3 apparatus and are uncorrected. Infrared (IR) spectra in KBr discs were recorded 
using a Perkin-Elmer FT-IR spectrometer wave-numbers in the IR spectra are given in cm-1. 1H NMR spectra 
were measured on Bruker Avance II 400 MHz NMR spectrometer in DMSO-d6 as a solvent and chemical shifts 
had been expressed on the δ (ppm) scale downfield from TMS as an internal well-known reference. 

General procedure for the synthesis of thioazolidinone 
A mixture of aromatic aldehyde (1, 1mmol), aniline (2, 1mmol) and thioglycolic acid was stirred in 5 mL of 
ethanol and Eton’s reagent was added in a round bottom flask equipped with a magnetic bar and condenser. 
Reaction mixture stirred for 5-10 min at room temperature and followed by reflux for 1-2 h. Progress of the 
reaction was monitored by TLC on aluminium plates precoated with silica gel using Petroleum ether: ethyl 
acetate (8 : 2) as an eluent. After completion of reaction, the reaction mixture was poured into ice water to give 
a precipitate. The precipitate was filtered, washed with water, dried in air and recrystallized from ethanol to give 
respective products. 

CHO

R

NH2

R'

HS
OH

O

S

N O
R

R'

Eton's Reagent

Ethanol, Reflux

Scheme 1  



International Journal of Advance and Innovative Research   
Volume 6, Issue 2 (XXXIX): April - June, 2019 
 

75 

ISSN  2394 - 7780 

RESULT AND DISCUSSION 
Firstly a model reaction was conducted using aromatic aldehyde, aniline and thioglycolic acid without any 
catalyst and solvent at room temperature (Scheme-1). It was observed that the reaction did not proceed well 
even until 12 h (Table 1, entries 1). Later, the reaction was performed in the presence of catalytic amounts of 
Eton’s reagent (20 mol %) at room temperature but reaction did not proceed well, again this reaction carried out 
in reflux condition in the presence of different solvent at room temperature, the yield were again not inspiring 
(Table 1, entry 4-5). Further, the reaction was carried out in ethanol at reflux condition came out as the elevated 
conditions for the reaction in terms of yield and time (Table 2). 

Table-1: Optimization of reaction condition 
Entry Condition Time (h) Yield (%) 

1 Catalyst and solvent free at Room Temperature 12 ----- 
2 Eton’s reagent, solvent free at Room Temperature 12 10 
3 Eton’s reagent, solvent free at Reflux 5 40 
4 Eton’s reagent Water at Reflux 4 45 
5 Eton’s reagent CH3CN at Reflux 3 70 
6 Eton’s reagent Ethanol at Reflux 2 91 

In a subsequent investigation for the substrate scope using the optimized reaction conditions, we found that 
various aromatic aldehydes and their corresponding products were obtained in high yields (Table 2). 

SPECTRAL DATA OF SOME REPRESENTATIVE COMPOUNDS 
1) 2-(4-nitrophenyl)-3-phenylthiazolidin-4-one (4): M. P.139-140ºC, IR (KBr) cm-1: 1672 (C=O), 1585, 

1520, 1511, 1480, 1375, 1332; 1H NMR (400 MHz, DMSO-d6): 7.67-7.85 (m, 4H, Ar-H ), 7.28-7.52 (m, 5H, 
Ar-H), 5.86 (s, 1H, C-H) 3.92-4.1 (dd, 2H, CH2) 

2) 2-(4-chlorophenyl)-3-phenylthiazolidin-4-one (5) : ): M. P.130-132ºC, IR (KBr) cm-1: 1675 (C=O), 1595, 
1520, 1453, 1370, 730; 1H NMR (400 MHz, DMSO-d6): 7.73-7.87 (m, 4H, Ar-H ), 7.15-7.45 (m, 5H, Ar-H), 
5.9 (s, 1H, C-H) 3.95-4.2 (dd, 2H, CH2) 

Table-2: Synthesis of 1,3-thiazolidin-4-ones using Eton’s Reagent under reflux condition 
Entry R R’ Time (h) Yield (%) M.P.(oC) 

1 H H 2 91 132-134 
2 p-CH3 H 2.5 88 122-124 
3 m-NO2 H 2 92 177-179 
4 p-NO2 H 1.5 95 139-140 
5 p-Cl H 1.5 91 130-132 
6 m-Cl H 2 90 136-138 
7 p-CH3 p-Cl 2 89 178-180 
8 m-NO2 p-Cl 1.5 92 184-186 
9 p-NO2 p-Cl 1.5 94 163-165 
10 p-Cl p-Cl 2 90 209-211 
11 m-Cl p-Cl 2.5 92 195-197 

CONCLUSION 
We have developed a protocol for the convergent synthesis of 4-thiazolidinone derivatives via one pot 
multicomponent reaction of aromatic aldehyde, aniline and thioglycolic acid using Eton’s reagent in ethanol 
under reflux condition. The present protocol has several advantage over reported protocol, such as mild reaction 
condition, good functional group tolerance, excellent yield and easy workup procedure. 
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