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Abstract 
Many heterocyclic compound, a pharmacologically used as the starting compound for the synthesis of new structures 
which are important. Groups of these azole compounds, due to their various biological activities, in recent years have 
become common classes of compounds synthesized. Heterocyclic compounds containing five-membered ring, 
compounds of pharmacological class have entered popular in recent years due to properties. In this study, antioxidant 
activities of some 2,5-disubstitue-1,3,4-oxadiazoles (1-3) were evaluated for according to ABTS (2,2’-azino-bis(3-
ethylbenzothiazoline-6-sulphonic acid) diammonium salt), 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging 
activities and iron reducing power capacity. The obtained results showed that the synthesized compounds (1-3) had 
effective antioxidant activities. 
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Yeni Antioksidanlar Olarak Bazı 2,5-Disübstitüye-1,3,4-Oksadiazoller 
 
Öz 
Birçok heterosiklik bileşik, farmakolojik açıdan önemli olan yeni yapıların sentezi için başlangıç bileşiği olarak 
kullanılmaktadır. Bunlardan azol gurubu bileşikler, sahip oldukları değişik biyolojik aktivitelerden dolayı son yıllarda 
sıklıkla sentezlenen bileşik sınıfları haline gelmiştir. Beş üyeli halka içeren heterosiklik bileşikler, farmakolojik 
özelliklere sahip olmasından dolayı son yıllarda popüler bileşikler sınıfına girmiştir. Bu çalışmada, bazı 2,5-disübstitüye-
1,3,4-oksadiazollerin (1-3) antioksidan aktiviteleri, ABTS (2,2’-Azino-bis(3-etilbenzenothiazoline-6-sülfonik asid), 
DPPH (1,1-difenil-2-pikrilhidrazil) radikal giderme aktiviteleri ve demir indirgeme gücü kapasitesine göre incelendi. Elde 
edilen sonuçlar, sentezlenen bileşiklerin (1-3) etkili antioksidan aktiviteye sahip olduğunu gösterdi. 

Anahtar Kelimeler: 2,5-Disübstitüye-1,3,4-oksadiazoller, Antioksidan, ABTS Radikal Giderme Aktivitesi 
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1. Introduction 

 

In the presence of reactive oxygen species (ROS) known species as chemically reactive 

molecules can harm carbohydrates, proteins, lipids and loss of cell structure and function, and finally 

apoptosis or necrosis (Kotaiah et al., 2012; Dasuri et al., 2013). More than 20 years, diseases, such as 

carcinogenesis, inflammation, neurodegenerative diseases, atherosclerosis and cardiovascular 

diseases, diabetes, Parkinson and Alzheimer have been associated with high levels of ROS (Nordberg 

and Arnér, 2001; Uttara et al.,  2009; Sosa et al., 2013). For this reason, antioxidant addition has 

withdrawn enormous interest in recent years in preventing or treating these diseases by counteracting 

the effect of ROS (Liu et al., 2006; Grodstein et al., 2013). 

Oxadiazole is an aromatic heterocyclic ring having the closed formula C2H2N2O (Oliveira et 

al., 2012).  Depending on the position of oxygen and nitrogen atom 1,2,4/1,2,3/1,3,4 and 1,2,5 can be 

found in the structure of oxadiazole. However, 1,3,4 and 1,2,4-oxadiazoles are more studied by 

researchers because of their important biological and chemical properties (Oliveira et al.,, 2012). 

Compounds containing 1,3,4-oxadiazole ring in the structure have a broad spectrum of biological 

activity. Generally antibacterial (Kanthiah et al., 2011; Sridhara et al., 2010; Naveena et al., 2010), 

antifungal (Jayashankar et al., 2009; Akhter et al., 2008) analgesic (Bharathi et al., 2011), 

antiinflammatory, antiviral, anticancer (Akhtar et al., 2010; Rostom et al., 2003) and  antidiabetic 

(Shyma et al., 2015) have been shown in recent years. In addition, two diffent compounds containing 

1,3,4-oxadiazole ring are now used in clinical medicine. One of them is Raltegravir used as 

antiretroviral drug, while Zibotentan is used as anti-cancer drug (Figure 1) (Savarino, 2006; James, 

2009). 

 

               
Raltegravir                                                                               Zibotentan 

 

Figure 1. Structure of Compounds Containing 1,3,4-Oxadiazole Ring 

 

Nonsteroidal anti-inflammatory drugs (NSAIDs) are used to treat inflammatory and painful 

conditions including joint rheumatism, airway inflammation and fever. These agents actually inhibit 

the enzyme cyclooxygenase I (COX-1) and cyclooxygenase II (COX-2) and then they cause wounds 
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in the gastrointestinal tract, Thromboxane-A2 Synthetase Inhibitors inhibiting TXA2, layer formation 

and accumulation (Rajak et al., 2009). Combination of these interactions results in irritations and 

disturbances in the gastrointestinal tract These compounds containing the oxadiazole moiety reduce 

the amount of gastric acid and inhibit COX/LO. Thus, new agents with minimal side-effects or side-

effects on the gastrointestinal tract containing the oxadiazole moiety have been developed. For 

example; 1-(4-bromophenyl)-3-(5-(3,4-dimethoxy-phenyl-1,3,4-oxadiazol-2-yl)-propan-1-one was 

synthesized and showed very good anti-inflammatory activity (Figure 2) (Bala et al., 2010). 

 

 
 

Figure 2. Structure of 1-(4-Bromophenyl)-3-(5-(3,4-dimethoxy-phenyl-1,3,4-oxadiazol-2-yl)-propan-1-one 

 

Besides these, the addition of various functional groups such as -CH3, -OCH3 can create analogs 

with a larger antioxidant effect than classical molecules (Kade et al., 2009). The aim of current study 

was to investigate the antioxidant activity of synthesized 2,5-disubstitue-1,3,4-oxadiazoles (1-3). 

Antioxidant activities of these ligands were evaluated by in vitro assay and compared to the activity 

of standard compounds 2,5-disubstitue-1,3,4-oxadiazoles were synthesized by Gumrukcuoglu et al. 

(2007) and Serdar et al. (2007) (Figure 3). 

 

                        
                     1                                                        2                                                  3 

 

Figure 3. Structure of the studied 2,5-disubstitue-1,3,4-oxadiazoles (1-3). 

 

2. Materials and Methods 

 

2.1. General 

 

All chemicals used in the experiments were purchased from Merck and Fluka. Biological 

activities of the samples were assayed spectrophotometrically (UV-1240, Shimadzu, Japan). 
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2.2. Antioxidant Activity Assays 

 

DPPH activity of the oxadiazole derivatives was determined by Brand Williams et al. (1995). 

The ABTS radical scavenging activity of the oxadiazole derivatives was measured according to the 

method described by Arnao et al. (2001). The reducing power of the oxadiazole derivatives was 

examined according to the method of Oyaizu (1986). 

 

3. Findings and Discussion 
 

DPPH is generally used as a reagent to appraise free radical scavenging activity of antioxidant 

substances (Oyaizu, 1986). The DPPH radical scavenging activity of 2,5-disubstitue-1,3,4-oxadiazole 

derivatives are presented in Table 1. As standard antioxidant was used Trolox (6-hydroxy-2,5,7,8-

tetramethylchroman-2-carboxylic acid). All the tested compounds showed DPPH free radical 

scavenging activities. Their comparable scavenging activities were expressed with SC50 (The potent 

concentration at which the DPPH radicals were scavenged by 50%) values in Table 1. Compound 1 

had the highest scavenging activity among all the oxadiazole derivatives tested (SC50= 

3023±3878.924 µM). Compound 2 had the lowest scavenging activity among all the samples tested 

and standards (SC50= 8311±852.2 µM).  

The ABTS radical scavenging activity of 1,3,4-oxadiazole derivatives compared with 

Troloxwere showed in Table 1. ABTS radical scavenging activity increased with increasing 

concentration. Lower SC50 values demonstrate higher ABTS radical scavenging ability. All of the 

compounds (1348-16883 µM) showed lower ABTS radical scavenging activity than Trolox 

(SC50=214.55±24.56 µM). The highest and lowest activities were found at compounds 1  

(SC50=1348±81.78 µM) and 2 (SC50=16883±198.4 µM), respectively. 

The reducing powers of the oxadiazole derivatives were studied at different concentrations 

(250-1000 µg/mL), and results were compared with BHT (Butylated hydroxy toluene) (Table 1). In 

this study, the reducing power of synthesized oxadiazole compounds rised with increasing 

concentration of samples. The highest and lowest activity were observed at compounds 1 and 2. The 

presence of electron donating substituent on both sides of the 1,3,4-oxadiazole ring enhances the 

activity and electron withdrawing groups decreases. This result is consistent with the article by 

Kanthiah et al (2011).  
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Table 1. The antioxidant activities of 2,5-disubstitue-1,3,4-oxadiazole derivatives and standards (1-3). 

 
 

Compounds 
 
 

DPPH SC50 (μM)* 
 

 

ABTS SC50 (μM)* 
 

 

 
Reducing Power 

Absorbance* 

1 
 
 

 
8311±852.2 

 
16883±198.4 

0.054±0.006 
0.073±0.008 
0.097±0.008 
0.115±0.009 

2 
 
 

 
6747±192.3 

 
15124±169.1 

0.09±0.008 
0.111±0.004 
0.131±0.006 
0.148±0.008 

3 
 
 

 
3023±389.3 

 
1348±81.78 

0.213±0.012 
0.272±0.02 
0.342±0.042 
0.417±0.008 

        Trolox 158.15±11.05 249.47±21.34          - 

BHT 
 
 

 
- 

 
 

- 
 
 

0.162±0,012 
0.205±0.018 
0.274±0.021 
0.311±0.025 

*Values were the means of three replicates ± Standard deviation (SD). 
 

 4. Conclusions 

 

In this study, the results showed that the synthesized 2,5-disubstitue-1,3,4-oxadiazole 

derivatives (1-3) had antioxidant activities. Consequently, these derivatives could be used as a source 

of antioxidant in pharmaceutical, cosmetic and agriculture industries.  
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