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Abstract 

Developing a new medication is called drug discovery in medicine and pharmacology. The active 

ingredient of a medication may have been discovered by coincidence, or it may have been 

identified in traditional treatments. The use of heterocyclic molecule analogues in biology has 

attracted a lot of attention in recent years. Ox diazoles have antibacterial, antiviral and fungicidal, 

anti-cancer and inflammatory properties. They also have an anti-hypertensive and an anti-

conversant action. Efforts to assemble published data on the varied pharmacological activities of 

ox diazole derivatives and any further endeavors in this field were the goal of this study. Ox diazole 

derivatives have been shown to have several biological effects in the scientific literature, which is 

the topic of this study. 

Keywords: Heterocyclic compounds, oxadiazoles, Pharmacological activities 

1. Introduction 

When it comes to medicine and pharmacology, the process of drug discovery is known as drug 

development. A drug's active component was traditionally found in traditional medicines, or it was 

discovered by chance. Antibiotics were a game-changer in medicine when they were first 

discovered, developed, and put to widespread use. Target identification and preclinical 

development are the first steps in the early stages of drug discovery. Starting with a well-known 

macromolecular target, most pharmaceutical drug discovery attempts aim for a suitable small 

molecule modulator to modify the target's behaviour or function. A proposed drug's development 

generally takes the longest and costs the most money to optimize the lead chemical. Modern drug 

development relies heavily on the finding of small chemical modulators of protein function and 

the subsequent generation of high-content lead series. 

Finding novel active molecules, known as "hits," is the initial stage in drug development. Natural 

sources, such as plants, animals, and fungus, may provide these hits. Synthetic sources, such as 

historical chemical libraries and combinatorial chemistry, are more likely to provide hits. To 

further enhance the biological and physiochemical features of a particular candidate compound 

library, another phase in the drug development process includes chemical modification. It still 

takes a long time to find new drugs, even with breakthroughs in technology and knowledge of 

biological systems. Since pharmacological effects in human bodies are mediated by particular 
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interactions with macromolecules, such as proteins or nucleic acid, scientists have concluded that 

unique chemicals are essential for the biological activity of a medicine. 

Since crude extracts were no longer used as the standard medicine, this marked the beginning of 

modern pharmacology, since purified compounds were used instead. Organic chemistry may also 

be used to synthesize a wide range of substances that originate in nature. Although combinatorial 

methods have become more important in the lead discovery process, natural products still play a 

significant role in the development of new drugs. 

2. Literature Review 

Nadia and El-Fakharany et al. (2022) created a novel class of fused heterocyclic that included an 

indazolylthiazole molecule. Characterization of the newly synthesised compounds was carried out 

using elemental analysis and spectroscopic data. Human normal cells and cancer cell types were 

evaluated for the cytotoxic effects of the newly produced chemicals. In tests on the HepG-2 and 

Caco-2 cell lines, derivatives 4 and 6 exhibited high anticancer activity, with a lower risk of HFB-

4 toxicity than the other compounds. A SI value of 26 and an IC50 of 5.9 g/ ml were found for 

derivative 8 as the most effective anticancer agent against both tumour cell lines. These derivatives 

(8, 4, and 6) will be tested for their effect on the expression of five tumor-regulating genes, we 

used quantitative real-time PCR and molecular docking to mimic the interactions between these 

genes and these derivatives. For the three pathogens examined, compound 3 showed the most 

antibacterial activity, with compounds 2, 7, 8, and 9 also showing antimicrobial promise. 

Streptococcus mutants, Pseudomonas aeruginosa, and Candida albicans were the most active 

microorganisms against which the newly synthesized compounds showed anti-biofilm formation 

ability. 

Mohi El-Deen and Anwar et al (2022) mentioned that global health is under danger due to the 

rising threat of antimicrobial resistance and the steady rise in the number of cancer patients, both 

of which call for more research into novel bioactive chemicals that may be used as antibacterial 

and anticancer treatments. A novel set of 3-aminoiso-thieno[2,3-b] pyridine-2-carboxamides 1 

were synthesized via cyclization processes with various reagents, resulting in the 

pyridothienopyrimidine derivatives 2a,b–9a,bs. Five bacterial and five fungal strains were used to 

test each novel chemical. Many of the target compounds demonstrated considerable antibacterial 

activity. The new compounds were subjected to further cytotoxicity testing using the cancer cell 

lines HepG-2 and MCF-7. EGFR kinase inhibitors were shown to be the most potent cytotoxic 

choices. It was also discovered that molecular docking may be used to determine how these 

derivatives interact with EGFRPK's active region. It was found that the MICs of compounds 3a, 

5a, and 9b ranged from 4–16 g/mL, whereas the IC50s of these compounds ranged from 1.17–2.79 

M. With an IC50 of 7.27 to 17.29 nM, they also had more EGFR-suppressing efficacy than 

erlotinib's 27.01 nM. 
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Sharma and Utreja et al. (2021) highlighted that organic chemistry is heavily influenced by 

heterocyclic moieties, which are found in abundance in nature and have a broad range of practical 

applications, including medicine, agriculture, photochemistry, biocide formulations, and polymer 

science, among others. They might be used to fight a wide range of infectious illnesses because of 

their therapeutic qualities. Globally, viral infections are among the most frequent infectious 

disorders. It's imperative that antiviral medications and therapeutic approaches to prevent viral 

infections be developed urgently, so that life expectancy may be extended. For academics and 

other interested parties, this study provides an up-to-date look into the synthesis and antiviral 

activity of several heterocyclic compounds from 2015 forward. 

Wenzhi et al. (2019) tested the ant proliferative activity of 19 ursolic acid analogues against the 

Hela and MKN45 cell lines. The anticancer activity of several compounds having a piperazine 

moiety was moderate to high in the cancer cell lines evaluated. For the Hela and MKN45 cell lines, 

the IC50 values of the most powerful molecule are 2.1 M and 2.6 M, respectively. It has been 

reported that the BCL2/BAX ratio was lowered, mitochondrial potential was disturbed, and 

apoptosis was triggered in Hela xenografts grown in nude mice, and the development of Hela 

xenografts was repressed. 

3. Methodology 

Material  

Analytical-grade reagents and solvents were bought from Merck. TLC plates of 3 x 15 cm covered 

with silica gel G were used for reaction monitoring and the measurement of the retardation factor 

by thin layer chromatography. The iodine chamber detected TLC spots. On a digital melting point 

apparatus (Flora; Perfit, India), the melting points of freshly synthesised compounds were found 

to be incorrect. The IR spectra were taken using the Nujol technique on an FTIR-Shimadzu 

spectrometer. The BRUKER AVANCE II 400 NMR was used to record the 1H NMR and 13C 

NMR spectra. It was measured in ppm (parts per million). 

Synthesis of substituted oxadiazolemannich bases 

Synthesis of aryloxy acetic acid 

Add newly made chloroacetic acid (50 percent, 25 ml) to a solution of 2-chlorophenol and 4-

chlorophenol in NaOH (33 percent, 35 ml), and dissolve the sodium salt separated by adding 

sufficient water to this solution. For one hour, the mixture in the round bottom flask (RBF) is 

reacted. The result was chilled and acidified with HCl to produce a clear solution. 

Synthesis of aryloxy acyl hydrazide 

RBF was cleaned and dried before the acid and ethanol were added and mixed for 10 minutes. 

Sulphuric acid was added to the aforesaid combination and kept at a low temperature for six hours. 

Excess ethanol was distilled at lower pressure and treated with a solution of sodium bicarbonate 
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saturated with carbon dioxide. The ester produced during the reaction was immediately used in the 

synthesis of hydrazides. 50ml of ethanol in a clean, dry RBF was used to dissolve the suitable ester 

(0.1 mole) before the addition of hydrazine hydrate (0.1 mole). For a total of 12 hours, the reaction 

mixture was refluxed. Pressure was decreased to remove the surplus ethanol. Using ice-cold water, 

the resulting liquid was placed into a filter and crystallised again. 

Synthesis of substituted oxadiazole 

It was heated to reflux until hydrogen sulphide was no longer released from the combination of 

aryloxy acetylhydrazide, potassium hydroxide (0.01 mole), ethanol (50 millilitres), and carbon 

disulphide (3 millilitres). The resulting mixture was concentrated, dissolved in water, and acidified 

with HCl. To get substituted oxadiazole, the precipitate from the ethanol reaction was filtered and 

recrystallized. 

Synthesis of oxadiazolemannich bases 

Formaldehyde was used to treat a solution of substituted oxadiazole (0.001 mole) in 100% ethanol 

(10 ml) (0.5 ml). Stirred for 2 hours in an ice bath after that, an amine was added and the liquid 

was magnetised. Mannich bases precipitated in ethanol were collected and crystallised again. 

Antibacterial and antifungal activity 

Preparation of Nutrient agar media and Nutrient broth 

The pH of the nutrient agar medium was adjusted to 7.0 - 7.5 by boiling agar (2 g), beef extract (1 

g), peptone (1 g), and sodium chloride (0.5 g) in water. Sodium chloride (0.5 g), peptone (1.0 g), 

beef extract (1.0 g), and water were heated to dissolve the ingredients and the pH was adjusted to 

7.7-C at 15 lb pressure for 15 minutes before use. Autoclaving the nutrient medium and the nutrient 

broth at 121 bacterial sub-culturing degrees centigrade 

Preparation of Potato dextrose agar media and Potato dextrose broth 

As a starting point, 20 grammes of peeled and diced potatoes are added to enough water to bring 

the water level up to the desired level of softness. By using muslin fabric to strain the aforesaid 

mixture, a potato extract was created. Agar and dextrose were added and cooked until they 

dissolved, then distilled water was added to get the mixture to the desired volume. The pH was set 

at 5.0. For the 100 ml of potato dextrose broth, cooked potatoes (20 g) were peeled and cut into 

small pieces. The aforementioned mixture was strained through a muslin cloth to get potato extract. 

It was then heated until the dextrose (2 g) had dissolved and the volume had been brought up to 

the desired level with distilled water. An increase in pH was made to 5. Using the potato dextrose 

agar medium and potato dextrose C that have been pre-prepared, the experiment was run under 15 

lb pressure for 15 minutes. 121°C autoclave sterilisation of the broth 
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Preparation of culture 

From the stock culture, we took nutrients broth and incubated the bacteria such Bacillus subtilis, 

Proteus vulgaris, and Staphylococcus aureus for 24 hours. The stock culture of Aspergillus niger 

and Penicillium marneffei was sub-cultured into potato dextrose broth and incubated for 24 hours 

before the organisms were added. 

Preparation of test samples 

Dissolving 100mg of test sample in DMSO 100 ml yielded a variety of test sample concentrations. 

DMSO was used to dilute the samples to the specified amount of 10 milliliters (ml) in order to get 

concentrations of 100 g, 200 mg, 300 mg, 400 mg, and 500 mg of the drug per ml, respectively. 

Antibacterial and antifungal assay 

The paper disc diffusion technique was used to investigate the produced compounds' antibacterial 

activity in this investigation. Standard drugs ampicillin and ketoconazole were used to test anti-

bacterial and anti-fungal activities. The Pulla Reddy institute of pharmacy in Medak provided the 

strains of Bacillus subtitles, Proteus vulgaris, Staphylococcus aureus, Aspergillus Niger, and 

Penicillium marneffei utilized in this study. Using a sterile Pasteur loop, one sample of each 

microbe strain was transferred to an appropriate agar slant. Fusarium cultured these slants at 37°C. 

There were four equal amounts of prepared platters. Different concentrations of test samples were 

dipped into sterilized filter discs and incubated at 30°C for 24 hours at 37°C for bacteria before 

being put on the plate for further testing. To determine the minimal inhibitory concentration and 

biological activity, the diameter of the circular inhibition zones was measured after incubation. 

4. Data Analysis 

Graph 1: Scheme for synthesis of substituted oxadiazolemannich bases 
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K1, K2, and K3 were synthesized according to the steps indicated in Graph 1. Infrared 

spectroscopy and 1H NMR spectra were used to analyze the compounds (K1, K2, and K3).  

Table 1: Infra -red spectral study of the synthesized compounds 

Compound Spectral peaks(cm-1) Molecular nature 

K1 

2918.53 C-H(aromatic) 

2849.91 C-H(aliphatic) 

823.09 C=S 

659.55 Cl-Cl 

2921.68 C-H 

K2 

1633.83 C=O 

823.04 C=S 

659.94 C-Cl 

2922.75 C-H 

K3 822.16 C=S 

 659.71 C-Cl 

Table 2: 1H NMR Spectral data of synthesized compounds 

Compound Chemical shift value Proton nature 

 7.093-7.409 4Ar-H 

K1 5.292-5.336 2CH2 

 1.333-1.380 2CH3 

 7.093-7.407 6Ar-H 

K2 5.315-5.332 2CH2 

 7.079-7.407 Ar-H 

K3 5.290-5.331 -2CH2 

Table 1 and Table 2 show the IR and NMR spectrum information, respectively. It is listed in graph 

2 the molecular structure, nature of molecule, yield, molecular formula, and molecular weight for 

each of the produced compounds (K1, K2, and K3). When compared to ampicillin, all of the 

oxadiazoles produced in this investigation demonstrated substantial efficacy against bacteria at a 

concentration of 100 g/ml. 
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Graph 2: Characterization of synthesized compounds 

 

The paper disc diffusion technique may be used to determine the antibacterial activity's relative 

efficacy. Aside from the antimicrobial agent's toxicity, this method's outcomes are also influenced 

by its capacity to spread across the medium. According to a comparison of the minimum inhibitory 

concentration (MIC =100 g/ml) of produced compounds against Staphylococcus aureus, the K3 

molecule has high antibacterial activity. Fungal strains were shown to be more resistant to K3 and 

K2 than the bacterial strains employed in this study. 

5. Conclusion 

Three oxadiazole-based compounds (K1, K2, and K3) were synthesized as possible antibacterial 

agents in this investigation. They were tested to see how active they were biologically. 

Antibacterial and antifungal activity was discovered in all three substances. Compared to the 

standard, compound K3 demonstrated substantial antibacterial and antifungal activity. There is a 

strong desire to synthesis and test a broad variety of biologically relevant chemicals as a 

consequence of this study's findings. 
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