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Abstract. This study describes the development and validation of a rapid, highly 

sensitive and selective liquid chromatography-tandem mass spectrometry (LC-MS/MS) 
method for the precise isolation and quantification of piperine from black pepper (Piper 
nigrum L.) seeds. The extraction process was optimized by subjecting 10g of finely 
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Abstract. The present work reports the synthesis of novel chalcone‑derived 

compounds obtained via simple condensation of chalcone derivatives with phenyl 
hydrazine. Their design, preparation, and biological assessment are described in detail. 
Structural elucidation was confirmed by FTIR, 1H NMR, 13C NMR, and HRMS analyses. 
In‑silico ADMET profiling, carried out using AdmetLab 3.0 and SwissADME, indicated 
favorable pharmacokinetic and toxicity parameters, closely resembling those of reference 
agents Amphotericin B and Ciprofloxacin. These findings underscore the promise of 
chalcone scaffolds as versatile templates for antibacterial drug development. 
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Introduction. Heterocyclic compounds, defined by ring systems containing 

heteroatoms such as nitrogen or sulfur, represent one of the most important classes of 
organic molecules [1]. Their prevalence is striking, with estimates suggesting that more 
than 85% of organic compounds incorporate heterocyclic motifs [2]. Nitrogen‑containing 
heterocycles, including quinolines, indoles, and pyrroles, are widely studied for their 
pharmacological relevance [2–3]. Similarly, sulfur‑based heterocycles account for a 
significant proportion of FDA‑approved drugs and exhibit diverse biological activities, 
ranging from antibacterial and antifungal to anticancer and antiviral effects [4-8]. Given 
their broad therapeutic potential, the synthesis of novel heterocyclic derivatives remains a 
central focus in organic chemistry. Chalcone scaffolds, in particular, provide versatile 
templates for constructing heterocyclic frameworks with promising biological activity [9-
12]. In the present study, new chalcone‑based derivatives were synthesized via a simple 
condensation approach, and their structures were confirmed by FTIR, 1H NMR, 13C 
NMR, and HRMS. To complement the synthesis, in silico ADMET profiling was 
performed using AdmetLab 3.0 and SwissADME, which revealed favorable 
pharmacokinetic and toxicity characteristics comparable to those of the standard drugs 
Amphotericin B and Ciprofloxacin. These findings underscore the potential of 
chalcone‑derived heterocycles as candidates for antibacterial drug development. 

Materials and Methods. All chemicals and solvents employed in the synthesis 
were procured from Sigma‑Aldrich and used without further purification. The progress of 
reactions was monitored by thin‑layer chromatography (TLC). Purification of the 
synthesized derivatives was achieved through column chromatography to obtain 
analytically pure compounds. Structural characterization was performed using FTIR, 1H 
NMR, 13C NMR, and HRMS, confirming the identity and purity of the products. 

General synthesis (3-(benzo[d][1,3]dioxol-5-yl)-5-(4-(methylthio)phenyl)-1-
phenyl-1H-pyrazole) 

Chalcone derivative (0.5 mmol) was taken and reacted with phenyl-hydrazine (1 
mmol) for about ~12 hours under reflux at about 50°C. After this period, a precipitate 
formed in the RB flask, which was then filtered and collected. 

 
Scheme 1. General synthesis of 3-(benzo[d][1,3]dioxol-5-yl)-5-(4-

(methylthio)phenyl)-1-phenyl-1H-pyrazole 
Conclusion. This study reports the successful synthesis and structural 

characterization of 
3‑(benzo[d][1,3]dioxol‑5‑yl)‑5‑(4‑(methylthio)phenyl)‑1‑phenyl‑1H‑pyrazole. Their in 
silico ADMET and toxicity analyses exhibited favorable pharmacokinetic properties and 
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minimal predicted toxicity. These results support further refinement of chalcone scaffolds 
and justify subsequent in‑vitro validation to establish their therapeutic relevance. 
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