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Abstract 
Dihydroisoxazoles represent a versatile class of heterocyclic compounds with diverse biological properties, including 

significant antioxidant potential. In this study, a series of substituted dihydroisoxazoles were designed and synthesized 

using efficient and reproducible synthetic methodologies. The structures of the synthesized compounds were confirmed 

through spectroscopic techniques such as NMR, IR, and mass spectrometry. The antioxidant potential of these 

compounds was evaluated using standard in vitro assays, including DPPH radical scavenging and ABTS assays. 

Several derivatives exhibited notable antioxidant activity, indicating that specific substituents on the dihydroisoxazole 

scaffold enhance free radical scavenging ability. Structure-activity relationship (SAR) analysis suggested that the 

position and nature of substituents significantly influence antioxidant efficacy. These findings highlight substituted 

dihydroisoxazoles as promising scaffolds for the development of novel antioxidant agents and provide valuable insights 

for future drug discovery efforts targeting oxidative stress-related disorders. 
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Introduction  

In addition to the carbon framework, heterocyclic compounds are a class of cyclic organic 

molecules that contain heteroatoms such as nitrogen, sulfur, oxygen, etc. Heterocyclic 

compounds are used to treat a wide range of illnesses because of their varied pharmacological 

properties. The heterocyclic ring is the primary structural element of the majority of the 

medicinal drugs used in modern medicine. Nitrogen-containing heterocyclic rings stand out 

among these chemicals due to their broad distribution, biological characteristics, and simplicity 

of synthesis. Chalcones are open-chain flavonoids with two aryl rings joined to the reactive 

propenone linker. Chalcones and nitrogen-containing heterocycles, such as isoxazoles and 

dihydropyrazoles, have a wide range of biological activities, including antimicrobial, 

antioxidant, anticancer, antimalarial, antidepressant, antihistaminic, antitubercular, and anti-

inflammatory properties, according to a review of the literature [1-22]. 

Therapeutic drugs such as β-lactam antibiotics, cloxacillin and dicloxacillin, sulfisoxazole and 

sulfamethoxazole (antibacterials), valdecoxib (selective COX-II inhibitor), and leflunomide (an 

immunosuppressive disease-modifying antirheumatic drug [DMARD]) contain isoxazole, a 

five-membered heterocyclic ring. The antifungal drug drazoxolon and the antitubercular 

antibiotic cycloserine both contain the fully reduced form of isoxazole, or isoxazoline and 

isoxazolidine scaffolds, respectively. Another intriguing heterocyclic molecule is 

dihydropyrazole, which has two nitrogen atoms in close proximity to a five-membered ring. By 

interacting with various hydrazines, this ring can be easily created from α, β-unsaturated 

carbonyl compounds. Drugs such as Ibipinabant (anti-obesity cannabinoid receptor type 1 (CB1) 

antagonist), Antipyrine, Aminopyrine, Ramifenazone, and Dipyrone (analgesics), and 

Muzolimine (diuretic) all include the dihydropyrazole or its oxo derivative scaffold. 

Because of their deep biological action, different azoles are desirable building blocks for the 

creation of new anti-oxidant agents that target diseases of therapeutic importance. In light of 

this, the purpose of this article is to synthesize a number of 5-(1H-benzo[d]imidazol-5-yl)-

Substituted 3-phenyl-4,5-dihydroisoxazole derivatives and assess their antioxidant qualities.  

Material and Methods 

All chemicals used in the experiments were of analytical reagent (AR) grade. Analytical thin-

layer chromatography (TLC) was carried out on Merck pre-coated silica gel 60 F254 aluminium 

sheets. Proton nuclear magnetic resonance (
1
H NMR) spectra were recorded in CDCl3 on a 500 

MHz spectrometer with tetramethylsilane (TMS) serving as the internal standard.  
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Characterization Techniques 

The structure of synthesized compounds was determined by chemical properties elemental 

analysis and spectral data. 
1
H-NMR spectra were recorded on Bruker Avance Neo 500 MHz 

spectrometer using CDCl3 solvent and TMS as internal standards at SAIF, Punjab University, 

Chandigarh (India). Chemical shifts are expressed in ppm. Mass spectrums were recorded on 

Thermo Scientific TSQ 8000 Gas Chromatogram. 

 

Experimental 

General Reaction for Synthesis of substituted Dihydrisoxazoles 

Well proportioned reaction mixture of substituted chalcones  in presence of catalyst and 

in solvent at suitable temperature for suitable time will be refluxed. The reaction is monitored by 

TLC. The product is recrystalised by column chromatography. 

Scheme 1. 

General Reaction for Synthesis of 5-(1H-benzo[d]imidazol-5-yl)-Substituted 3-phenyl-4,5-

dihydroisoxazole 

 

Table 1. Scope of Synthesis of substituted diazoles 
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Table 2. Structural Analysis  

 

Sr. No Structure of Products Structural analysis by 
1
HNMR and GCMS 

 

 

1 

 

 
(a) 

1
HNMR(500MHz,CDCl3):   12.33 (s,1H), 8.15 

(s,1H), 7.60-7.63 (m, 4H), 7.52 (m, 1H), 7.19 (m, 1H), 

5.90 (s,1H), 3.82-3.56 (dd,2H) 

GCMS: Cal m/z:263.30, Found m/z: 263.26 

 

 

2 

 

 
(b) 

1
HNMR(500MHz,CDCl3):  12.35 (s,1H), 8.19 (s,1H), 

7.61-7.65 (m, 5H), 7.54 (m, 1H), 7.21 (m, 1H), 5.94 

(s,1H), 3.86-3.61 (dd,2H) 

GCMS: Cal m/z: 297.94 Found m/z:297.90 

 

3 

 

(C) 

1
HNMR(500MHz,CDCl3): 12.36 (s,1H), 8.18 (s,1H), 

7.60-7.64 (m, 5H), 7.52 (m, 1H), 7.20 (m, 1H), 5.93 

(s,1H), 3.85-3.60 (dd,2H 

GCMS: Cal m/z:342.20, Found m/z: 342.18 
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Biological Investigation of 5-(1H-benzo[d]imidazol-5-yl)-Substituted 3-phenyl-4,5-

dihydroisoxazole 

Method: DPPH Free Radical Scavenging Assay 

( ) ree radical scavenging effect  

                
  bsorbance of control   c    bsorbance of sample  s   

 bsorbance of control   c 
       

Conclusion  

In present work, synthesized the series of 5-(1H-benzo[d]imidazol-5-yl)-Substituted 3-phenyl-

4,5-dihydroisoxazole (a-c) structure is promising moiety that are able to shows the strong 

biological activity. Furthermore, the benzo ring inflection of the structure intentionally 

incorporation of chlorine (-Cl) and bromine (-Br) group over the ring. Which shows the 

promising and the strong anti-oxidant activities.  As a conclusion, our results revels and 

participate significantly to create a structural moiety and interactive relationship shows strong 

activity against microbes. Which is useful in drug design strategy in future. 
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