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ABSTRACT 
The present work describes the pyrazolyl alkyne by propargylation of pyrazolyl methanol. Further synthesis of 
pyrazole-linked 1,4-disubstituted triazole derivatives was achieved by pyrazolyl alkyne with various aryl azides via a 
click chemistry approach. The developed compounds were confirmed and characterised by spectroscopic techniques 
like IR, 1H NMR, 13C NMR, and Mass data, along with synthesis and characterisation, and screening of antibacterial 
activity was reported. Antibacterial activity for proposed new analogues(8A-8L) was tested against S.aureus, B. 
Subtilis, E.Coli, and K. pneumonia pathogenic strains, exhibiting moderate activity when compared to the standard 
drug Ampicillin. Among the compounds, 8A, 8D, 8E, 8F, 8H, and 8I showed good activity on gram-positive strains. 
Whereas 8E showed good antibacterial activity on both gram-positive and gram-negative bacterial strains. 
Keywords: Pyrazoles, 1,2,3-triazoles, Click Chemistry, Antibacterial Activity. 
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INTRODUCTION 
Drug Discovery of novel antibiotics is a major challenge for human health.  Although there are more potent 
antibiotics that can be employed to combat a variety of bacterial species, their clinical lifespan can be 
significantly shortened due to their high susceptibility to acquired and adaptive bacterial resistance. The 
primary reason for this situation is the inexorable drive of evolution that leads to antimicrobial resistance.  
Also, excessive use of existing antibiotics in the market, coupled with bacterial mechanisms of action and 
genetic modifications, contributes to the emergence of multidrug-resistant (MDR) bacterial strains.   
 

 
 

Fig.-1: A Few Triazole and Pyrazoles Containing Drugs 
 

Hence, there is an urgent need to develop practical synthetic routes for potent antimicrobial analogues to 
execute comprehensive pharmacological studies, to fight adaptive and environmentally acquired bacterial 
resistance.1-2 Triazoles represent a significant class of molecular scaffold widely recognised for their diverse 
applications in medicinal chemistry, agriculture.3 The role of triazoles has been attracting medicinal 
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chemists, due to their reactivity, pharmacological activities like antimicrobial4, anticancer5-6, 
Antitubercular7, antimalarial8, antifungal9, antiproliferative10, and antioxidant11 properties. Various 
synthetic triazoles, Tazobactum, Cefatrizine are in series of β-lactam antibiotics, and CAI have potential 
antimicrobial activity and are already present in the market (Fig.-1). 
Pyrazoles are a key class of heterocyclic moieties and hold importance in drug discovery, due to their wide 
range of chemical properties and biological activities.12 Pyrazoles attracted by medicinal chemists due to 
their enormous pharmacological activities like antifungal13, antibacterial14-15, anticancer16-18, anti-
inflammatory19, antiviral20, and antidepressant.21 Various biologically active pyrazoles like Lonazolac, 
antipyrene, Celecoxib, and Fipronil are shown in (Fig.-1), available as drugs in the market.  By the 
hybridization approach, pyrazole-linked triazole hybrids can act as promising biologically active molecules. 
In the present communication, we developed novel pyrazole-linked triazole hybrids as biologically active 
analogues via click reaction. 

EXPERIMENTAL 
Materials and Methods 
Phenyl hydrazine and acetophenone are purchased from BLD Pharma India. Propargyl bromide and CuSO4. 
5H2O, Sodium ascorbate from Avra Chemicals Hyd. Melting points were analyzed by using a Buchi melting 
point apparatus and are uncorrected.  IR analysis was recorded on a Perkin-Elmer 100S spectrometer. 
Nuclear magnetic resonance spectra were detected on a Bruker 400 MHz spectrometer, and Mass data (ESI) 
were recorded on a Jeol JMSD-300 spectrometer.  
 

 
The 1,3-diphenyl-pyrazolyl alkyne intermediate was achieved by the reaction of compound (4) (1.0 eq) 
with the propargyl bromide (1.5 eq) in DMF solvent(15mL) in potassium carbonate (3.0 eq) at rt, under 
inert condition stirred for 3h, monitor the reaction by thin layer chromatography further ice cold water 
mixed to the reaction pot and extracted with EtOAc. Then the ethyl acetate layers were washed with cool 
water and a brine solution. After that dried over Na2SO4, concentrated under rotavapor, and purified by 
column chromatography. 
 

General Procedure for the Synthesis of Substituted Azido Benzene Derivatives (7a-l) 
Various phenyl azides 7a-i were synthesised according to the reported method (23). 
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RESULTS AND DISCUSSION 
Initially, to a stirring magnetic bar, Acetophenone 1 reacted with phenyl hydrazine 2 in MeOH, with 
CH3COOH under ambient conditions, forming phenyl hydrazone, then compound 3 on reaction with   
POCl3/DMF gives pyrazole carbaldehyde 4, then compound 4 on reduction with NaBH4 in ethanol, yields 
compound (5). Then propargylation of the compound with propargyl bromide gave 1,3-diphenyl pyrazolyl 
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alkyne intermediate 6. Finally1,3-dipolar cycloadditions of compound 6 with various aryl azides 7a-l 
afforded pyrazole-linked 1,4 di substituted triazoles (8a-8l). The newly developed molecules were analysed 
by Infrared spectroscopy, proton nuclear magnetic resonance spectra, 13C NMR, and mass data. In the IR 
spectrum of 8a, the N=N band was located at 1595 cm-1, the 1H NMR spectrum of 8a triazole ring H 
appeared as a singlet at δ 8.09, and OCH2, protons recorded as two singlets at δ 4.72 and δ 4.87 ppm, 
respectively. In the 13C NMR data shown for 8a triazole carbon exhibits signals at δ 144.95 and δ 119.19 
ppm.  In the mass spectroscopy data for 8a characteristic peak at m/z 442.12 [M+H]+ is reported. The 
developed compounds 8b-8l showed similar spectral patterns. 
 

 

 
Scheme-1: Preparation of Pyrazole-linked Novel 1,2,3 Trizole Derivatives 

 

Antimicrobial Assay 
An antimicrobial assay was carried out to find the biologically active compounds. The MIC of compounds 
screened by the Broth dilution turbidometric method has been carried out in triplicate using Muller Hinton 
broth with two positive and negative bacterial strains.  
Its efficiency to kill the bacteria and its ability to reduce its viability was confirmed by attaining the zone 
of clearance upon agar well diffusion assay. It was tested using Muller-Hinton agar. Each bacterial strain 
for every concentration was analysed in triplicate to avoid the mean variations and found with negligible 
standard deviation errors. Final compound concentration used in the study: 50 μg/ml. NI stands for No 
inhibition@250 ug/ml.  
All the recently developed analogues 8a-8l antibacterial activity was screened against Staphylococcus 
aureus, Bacillus subtilis, Klebsiella pneumonia, Escherichia Coli, at different concentrations using 
ampicillin as a standard reference drug. 8A to 8L were tested against antibacterial activity at MIC/ 50 
(µg/ml), where 8A, 8B, 8D, 8E, 8F, 8H, and 8I showed moderate activity on gram-positive strains. Among 
all 8E with (substitution COCH3), exhibited significant activity with reported pathogens. Except for 8E, all 
the other analogues showed poor action on E.Coli, K. pneumoniae strains.  The activity results are reported. 
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Table-1: Minimum Inhibitory Concentration Record of Compounds 8a-8l. 
MIC (µg/ml) 

Compounds 

Gram Positive Gram Negative 
Staphylococcus 

aureus 
Bacillus 
subtilus 

Escherichia 
coli 

Klebsiella 
pneumonia 

8A 50 50 100 50 
8B 50 50 100 >250 
8C >250 >250 >250 >250 
8D 50 50 >250 >250 
8E 50 50 50 50 
8F 50 50 >250 >250 
8G >250 >250 >250 >250 
8H 50 >250 >250 >250 
8I 50 50 >250 >250 
8J >250 50 >250 >250 
8K >250 >250 >250 >250 
8L >250 >250 >250 >250 

Ampicillin 10 10 4 10 
No turbidometric inhibition has been seen at >250 μg/ml concentration 

 

Table-2: Antibacterial activity zone of Inhibition values for compounds 8a-8l 
However, compounds 8A, 8B, 8D, 8E, 8F, 8I, and 8J exhibited the maximum effectiveness against Staphylococcus 
aureus (zone of inhibition 13mm, 12 mm, 17mm, 15 mm, 15mm, 16mm, and 12 mm, respectively). The Rest of the 

Compounds Showed Poor Activity 
Antibacterial Activity at 50 µg/ml Compound Concentration 

 Gram Positive Gram Negeative 

Compounds 

Staphylococcus 
aureus 

Bacillus 
subtilis Escherichia coli 

Klebsiella 
pneumonia 

ZOI (mm) ZOI (mm) ZOI (mm) ZOI (mm) 
8A 13 15 NI 11 
8B 12 13 NI NI 
8C NI NI NI NI 
8D 17 9 NI NI 
8E 15 17 15 13 
8F 15 14 NI NI 
8G NI NI NI NI 
8H NI NI NI NI 
8I 16 16 NI NI 
8J 12 13 NI NI 
8K NI NI NI NI 
8L NI NI NI NI 

 

CONCLUSION 
In summary, we have synthesised the bioactive novel pyrazole-linked 1,2,3-triazole derivatives. These 
compounds were evaluated for their in vitro antibacterial activity. Among the compounds 8A, 8B, 8D, 8E, 
8F, 8H, and 8I showed moderate activity on gram-positive strains. Whereas 8E showed more effectiveness 
on gram-positive and gram-negative bacteria. 
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