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The emergence and spread of drug-resistant pathogens that have acquired new resistance mechanisms, leading to 

antimicrobial resistance, limit the therapeutic options for treatment of common infections Therefore, new antibacterial 

agents are urgently needed [1].  

1,2,4-Triazoles are important heterocyclic compounds that are widely found in molecular architectures with 

medicinal and pharmaceutical properties. Triazole heterocycles which incorporate sulphur in a form of mercapto and 

thione substitution show more potency compared to parent derivatives. 1,2,4-Triazole-3-thione derivatives are attractive 

scaffolds in medicinal chemistry for their broad biological activity, e.g. antibacterial, antioxidant, anticonvulsant, 

antidepresant, anti-inflammatory, etc. [2,3].  

Hydrazone derivatives, which biological activity is associated with the presence of the active azomethine -NH-

N=CH- pharmacophore, constitute another significant class of biologically active compounds in medicinal and 

pharmaceutical chemistry. These compounds, in combination with various heterocyclic scaffolds, possess diverse 

biological activity, including antimicrobial, antiviral, antimycobacterial, antimalarial, anticancer, etc. [4]. 

With the aim to synthesize potentially biologically active compounds bearing these two pharmacophores along with 

other aromatic and heterocyclic moieties, compounds 2-13 were synthesized (Scheme 1). Reaction of 4-phenyl-3-[2-

(phenylamino)ethyl]-1H-1,2,4-triazole-5(4H)-thione (1) with ethyl chloroacetate in DMF in the presence of triethylamine 

provided ethyl 2-[[4-phenyl-5-[(phenylamino)ethyl]-4H-1,2,4-triazol-3-yl]thio]acetate (2), which subsequent reaction 

with hydrazine hydrate in propan-2-ol gave 1,2,4-triazol-3-ylthioacetohydrazide 3. The target hydrazones 4-13 bearing 

various aromatic and heterocyclic moieties were synthesized from 3 and corresponding aldehydes in methanol in good 

yield yield. [5,6].  

 

 

 

 

4: R = 4-CH3C6H4-;  

5: R= 4-(CH3)2NC6H4-;  

6: R= pyridin-4-yl;  

7: R= pyridin-3-yl;  

8: R= HO2CC6H4;  

9: R = pyrrol-2-yl;  

10: R = 3-phenyl-1H-pyrazol-4-yl;  

11: R= 1-methyl-1H-pyrazol-3-yl; 

12: R= 2-OHC6H4-;  

13: R= 2-OH-5-NO2C6H3-. 

Scheme 1. Synthesis of 1,2,4-triazole-3-thiol derivatives 2–13  

Screening of the antibacterial activity of the synthesized compounds 4-13 by agar diffusion method has revealed 

that compound 6 possesses the highest antibacterial activity against Escherichia coli, Rhizobium radiobacter, and 

Xanthomonas campestris bacteria. Among the tested compounds 4-13, compound 4 has been shown to possess the highest 

DPPH radical scavenging activity and 7 has been identified as the one exhibiting the strongest reducing activity by the 

reducing power assay.  

Acknowledgement. Part of the research leading to these results has received a funding from European Social Fund 

(project No 09.3.3-LMT-K-712-22-0083) under grant agreement with the Research Council of Lithuania (LMTLT). 
[1] Antimicrobial resistance, Fact Sheets, World Health Organization: Geneva, Switzerland, 17 November 2021; Available online: 

https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance (accessed on 10 January 2022). 

[2] A. Abdelli, S. Azzouni, et al., Recent advances in the chemistry of 1,2,4-triazoles: Synthesis, reactivity and biological activities, Tetrahedron Letters 

86, 153518 (2021). 

[3] R.M. Shaker, The chemistry of mercapto- and thione-substituted 1,2,4-triazoles and their utility in heterocyclic synthesis, Arkivoc 9, 59-112 (2006). 
[4] J.O.C. Brum, T.C.C. França, et al., Synthesis and Biological Activity of Hydrazones and Derivatives: A Review, Mini-Reviews in Medicinal 

Chemistry 20, 342-368 (2020). 

[5] I. Tumosienė, K. Kantminienė, et al., Synthesis of 1-(5-Chloro-2-hydroxyphenyl)-5-oxopyrrolidine-3-carboxylic Acid Derivatives and Their 
Antioxidant Activity, Molecules 24, 971-985 (2019). 

[6] I. Tumosienė, K. Kantminienė, et al., Synthesis of Azole Derivatives from 3-Phenylaminopropanhydrazide and Evaluation of Their Antimicrobial 

Efficacy, Heterocycles 78, 59–70 (2009). 


