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Synthesis of (Z)-5-((Substituted-2-(substituted phenyl)- 
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Abstract—A simplistic synthesis of (Z)-5-((substituted-2-(substituted phenyl)quinolin-3-yl)methylene)-2-thioxo-
thiazolidin-4-one derivatives has been accomplished by employing acetic acid as the solvent and sodium acetate 
as the catalyst. We used the Suzuki-Miyaura cross coupling reaction to create carbon-carbon bonds. Our method 
is practical and has many benefits, such as a quicker reaction time and a higher yield under reflux conditions. For 
their anticancer and antibacterial activities, all produced compounds were described and tested. Compounds are 
some of these (IVa), (IVb), and (IVc) manifest significant antimicrobial activity. The compounds (IVe), (IVf), 
(IVg), and (IVh) show prominent antifungal activity. The compounds (IVi), (IVj), (IVk), and (IVl) against the 
breast cancer cell lines MCF-7 and MCF-10A, demonstrates strong anticancer activity. These findings imply that 
the rhodanine analogues might represent a fresh, potential model for anticancer and antibacterial medicines.

Keywords: 2-chloroquinoline-3-carbaldehyde, 2-thioxothiazolidin-4-one, Suzuki-Miyaura cross-coupling, anti-
microbial, anticancer

DOI: 10.1134/S107036322212????

INTRODUCTION

A major issue on a global scale is the microbial 
resistance brought on by the inappropriate use of 
antibiotics. The threat to human health posed by diverse 
drug-resistant microorganisms is great. To preserve 
human life in the face of bacterial resistance, it is crucial 
to find antimicrobial drugs with novel mechanisms [1].  
Rhodanine and its equivalents have a wide range of 

biological effects, including those against viruses, 
epilepsy, bacteria, fungi, cancer, and diabetes [2–6]. 
There are a tonne of studies and patents covering various 
4-thiazolidinone derivative types [7–12]. The paper are 
dedicated to the selected 4-thiazolidinone subtypes, 
namely 2-(imino)amini-4-thiazolidinone [13], the 
4-thiazolidinone with the exocyclic C=C double bond 
at the C(2)-position etc. [14]. This supports the fact that 
4-thiazolidinone is one of the most privileged scaffolds in 

Abbreviations: CH3COONa, Sodium acetate; DMF, Dimethylformamide; K2CO3, Potassium carbonate; Na2CO3, Sodium carbonate;  
Na2SO4, Sodium sulphate; NH4COOCH3, Ammonium acetate; Pd(PPh3)4, Tetrakis(triphenylphosphine)palladium(0); TLC, Thin-layer chro-
matography. 
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A R T I C L E  I N F O   

Keywords: 
Ethyl 3-[[3-amino-4-(treiethylamino) benzoyl] 
(pyridine-5-yl) amino]-propanoate 
Benzimidazole 
EDC.HCl 
DMAP 
Environmentally friendly 

A B S T R A C T   

We successfully synthesized a series of novel benzimidazole derivatives with high yields in our current research 
study. The synthesis procedure involved condensing Ethyl 3-[[3-amino-4-(treiethylamino) benzoyl] (pyridine-5- 
yl) amino]-propanoate with various aromatic carboxylic acids, using EDC.HCl and a small amount of DMAP as 
catalysts. The resulting compounds underwent cyclization through coupling in the presence of acetic acid under 
reflux conditions. Notably, both the coupling and cyclization reactions were efficiently achieved, with the former 
occurring at room temperature and the latter at reflux temperature. Our synthesis method is both environ
mentally friendly and cost-effective. To characterize the synthesized compounds, we employed modern spec
troscopic techniques such as FT-IR, 1H NMR, 13C NMR, and mass spectrometry. The compound 4i shown the most 
potent in vitro anticancer activity. The compound 4e and 4f were also found to have good in vitro anticancer 
activity compared to other synthesized compounds. The result of in vitro anticancer activity says that the com
bination of pyridine, benzimidazole and thiophene ring best apposite for the development of novel anticancer 
agent. The other derivatives have also shown good activity such as compounds 4b, 4c, 4 h and 4j with electron 
withdrawing group on phenyl ring.   

Introduction 

Benzimidazole pharmacophore is one of the most important het
erocyclic pharmacophore present in numerous active pharmaceutical 
ingredients [1,2]. Owing to their diverse bioactivity, this class of com
pound has attracted attention of medicinal and organic chemist to 
discover various methodologies for its synthesis [3]. Benzimidazole 
moiety offers scope for different substitution pattern at seven positions, 
to display unique and diverse bioactivity in several classes of drugs [4]. 
To enlist few, compounds containing benzimidazole pharmacophore are 
present in several therapeutics such as antimicrobial agent [5], antiviral 
agent against several viruses such as HIV [6], influenza [7], and herpes 
(HSV-1) [7], antitumor agents [8], anti-inflammatory agents [9], 
anthelmintic agents [10], as well as antiprotozoal agents [11], and 
antimicrobial agents [12]. Additionally, benzimidazoles are also one of 

the important intermediates in organic synthesis [13,14]. 
Chemists have been inspired by the diverse bioactivity of benz

imidazole to develop various synthetic methodologies for its synthesis. 
Initially, benzimidazole could be synthesized by condensing o-phenyl
ene diamine with carboxylic acid, nitrile, or orthoesters. [15] However, 
this method has drawbacks, including lower yield, the formation of a 
mixture of 1,2-disubstituted benzimidazole, and the production of a side 
product called dihydrobenzimidazole [16]. To overcome these limita
tions, the use of transition metal catalysts such as Ti(OiPr)4, cumene 
hydroxide [17], copper acetate, and lead tetraacetate has shown 
improved yields. Moreover, catalysts like ruthenium [18]. palladium 
[19], and rhodium [20] have also been employed for benzimidazole 
synthesis. However, these reported methods for synthesizing 2- 
substituted benzimidazole derivatives are not compatible with 
different functional groups or starting materials exhibiting different 
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