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ABSTRACT 

We describe the manufacture and biological evaluation of new, 

potentially effective antibiotics against viruses that are 1,3,4-

oxadiazole substituted derivatives. Using a combination of mass 

spectrometry, 1H NMR, IR, UV, and 13C NMR techniques, the 

structures of the recently manufactured derivatives were established. 

Since there aren't many clinically authorized treatments for the 

COVID-19 pandemic yet, new ones must be developed by mid-2022. 

This study examined three 1,3,4-oxadiazole derivatives' ability to 

stop the SARS-2 virus from multiplying in the cultivation of cells. 

One of the compounds described did not effectively stop the SARS-2 

virus from reproducing. 

Keywords: antiviral action, 1,3,4-oxadiazole, &1,3,4-oxadiazole 

derivatives. 

INTRODUCTION 

Heterocyclic compounds known as oxadiazoles 

include one O atom and two N atoms in a 5-

membered ring [1, 2] and have several positive 

effects on life [3]. Oxadiazole is believed to be 

the final result of furan by substituting two 

nitrogen atoms of the pyridine type (-N=) for two 

methane (-CH=) groups [2]. The literature has 

described 1,3,4-oxadiazoles is a thermally stable, 

impartial heterocyclic molecular structure 

(65JA5800). 

Among these aromatic systems are mesoionic, 

exocyclic-conjugated 1,3,4-oxadiazolium cations 

(2), 1,3,4-oxadiazoles (3), and 1,3,4-

oxadiazolines (4). Additionally, 2,3-dihydro-

1,3,4-oxadiazol is a nonaromatic reduced system. 

Furthermore, 2,3-dihydro-1,3,4-oxadiazole (Δ2-

1,3,4-oxadiazoline; 5), 2,5-dihydro-1,3,4-

oxadiazole (Δ3-1,3,4-oxadiazoline; 6), & 2,3,4,5-

tetrahydro-1,3,4-oxadiazole (1,3,4-

oxadiazolidine; 7) are derivatives of the non-

aromatic reduced systems. 

A thorough review < 66AHC(7)183〉 surveys 

the literature previous to 1965; further helpful 

reviews 〈B-61MI42300, 62HC(17)263, 

64RCR508〉 are also accessible. 
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Figure 1; derivatives of 1,3,4  oxadiazoles derrivatives 

The most common methods for creating 1,3,4-

oxadiazoles are either cyclizing diacylhydrazines 

with a range of dehydrating substances, including 

 polyphosphoric acid [7], polyphosphoric acid 

[8–11], the phosphorous pentoxide [5], thionyl 

chloride [4], phosphorous oxychloride [3], 

trifolic anhydride [6], and acid hydrazides (or 

hydrazine) reacting alongside acid 

chlorides/carboxylic acidic substances. 

There is an almost endless supply of medications 

and other physiologically active molecules 

available from heterocyclic compounds. 

This new coronavirus infection, known as 

COVID-19, is caused by the highly pathogenic 

severe acute breathing syndrome virus 

coronavirus-2 (SARS-2) which has resulted in a 

significant worldwide emergency. [12] 

]. The COVID-19 epidemic continued until the 

middle of 2022, which made the creation of 

innovative preventative and treatment strategies 

necessary. Relatively few drugs with direct 

antiviral effectiveness are accessible in effective 

treatment towards SARS-2 [13]. 

The U.S. FDA has granted Remdesivir 

comprehensive clinical approval, making it the 

only medicine to do so [14] (Figure 1). 

Moreover, paxlovid, a medication that combines 

nirmatrelvir and ritonavir, was given an 

Emergency Use Authorization (EUA) [15] and 

Figure 1. However, Paxlovid's EUA was recently 

revoked since it appeared to be unaffected for the 

Omicron variant of SARS -2, which is the most 

prevalent strain in circulation presently. 

Favipiravir is toxic at therapeutic levels [17] and 

it has demonstrated limited therapeutic efficacy 

in clinical studies; yet, many historical countries 

have licensed the medicine [16] (Figure 1). By 

specifically identifying viral proteins, attaching 

to them, and preventing the activities of viral 

enzymes, The drugs listed above, directly act as 

antivirals (DAA) that fight SARS-2. 

Finding novel lead compounds that fall into the 

practical need is to look for novel lead 

compounds that fall within the DAA class. In 

order to discover new lead compounds, we tested 

compounds from the epoxy benzo oxocino 

pyridine class for SARS-2 viral activity in this 

work.  

CHEMISTRY  

The substituted aromatic acids served as a 

flexible platform to prepare derivatives of 1,3,4-

oxadiazoles, which involved the hydrazide and 

ester production of related compounds. The 

Fischer esterification procedure was used to 

create ethyl esters, which then combined with the 

hydrate of hydrazine in the absence of ethanol to 

produce the appropriate hydrazide equivalent. 

This method of production replaced aromatic 

acids. The resulting final compounds 6(a–h) (Fig 
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1) were obtained by the reaction of the hydrazide 

derivatives products with 𝛽-benzoyl propionic 

acid and water with phosphorus oxychloride, a 

cyclodehydrating agent.  

A Comprehensive Process for Manufacturing 1-

(4-Methoxyphenyl)-3-(5-phenyl-1,3,4-oxadiazol-

2-yl)propan-1-one (6a–h). After Aryl Hydrazide 

2a (1M) was dissolved in 5 mL of phosphorous 

oxychloride, compound 5 1M) was added. 

Following six to seven hours of refluxing, the 

resultant fluid was subjected to cooling at 

ambient temperature and then poured on top of 

crushed ice. 

A solid mass emerged following the 

neutralization of the contents with a 20% sodium 

bicarbonate solution. This underwent a water 

wash after filtering. It was crystallized using 

methanol, yielding 6a. The production of 

compounds (6b–h) was similar (Figure 1)[18-

19].  
 

Table 1 gives the corresponding R for 6a. 
 

Compound R CC50
a
(μM) 

 

IC50
b
(μM) SI

c
 IC50 SARS-

2 M
pro
(μM) 

1-(4-Methoxy-

phenyl)-3-(5-

phenyl-1,3,4-

oxadiazol-

2yl)propan-1-one) 

Methoxy phenyl 275.03 15.2 18.09 2.4+0.1 

1-(4-Methoxy-

phenyl)-3-[5-(4-

aminophenyl)-

1,3,4-oxadiazol-2-

yl]propan-1-one 

Amino phenyl   451.5 15.7 28.75 3.1+0.1 

1-(4-Methoxy-

phenyl)-3-[5-(4-

hydroxyphenyl)-

1,3,4-oxadiazol-2-

yl]propan-1-one 

Hydroxyl 

phenyl 

153.4 49.2 3.11 5.2+0.2 

1-(4-Methoxy-

phenyl)-3-[5-(4-

nitrophenyl)-

1,3,4-oxadiazol-2-

yl]propan-1-one)   

Nitro phenyl 352.2 14.3 24.6 2.5+0.1 
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BIOLOGICAL ACTIVITIES 

Identification of cytotoxicity in vitro  using an 

MTT assay that is colorimetric,, the cytotoxicity 

of compounds 6a, 6b, 6c, and 6h on Vero-E6 

lines was assessed [20]. Table 1 showed the 

range that their safety and CC50 indices, which  
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were 2.40 to 3.10 and 153.2 and 451.5 μM, 

respectively. It has been found that 6a and 6b, 

with IC50 values of 15.2 and 15.7 μM and SI 

values of 18.09 and 28.75, are two of the best 

SARS-2 inhibitors.  

Following previously published processes, in 

vitro bioassays of cytotoxicity [33], antiviral 

activity [21], [22], [23], [24], method of action(s) 

[23], and interfering immunoassay against 

SARS-2 Mpro [25] were carried out. 

a
CC50: half maximal cytotoxic conc. 

b
IC50: half maximal inhibitory conc.  

c
SI: Safety index = CC50/IC50 for the compound. 

ANTI-SARS-2 ACTIVITY  

As demonstrated by Table 1's results, the 

majority of the substances examined 

considerably and dose-dependently reduced the 

NRC-03-nhCoV virus's ability to replicate. With 

IC50 values of 15.2, 15.7, 49.2, and 24.6μM, 

respectively, compounds 6a, 6b, and 6(a-c) 

exhibited the greatest antiviral efficacy against 

SARS-2. The most successful synthetic 

derivative against Vero-E6 cells was the un-

substituted variant 6a (R = phenyl), with an IC50 

value of 15.2 µM. With an IC50 of 15.7 µM, the 

modified derivative 6b (R = amino phenyl) 

shown potential action towards Vero-E6 cells, 

corresponding to 6C (R = hydroxyl phenyl) and 

6d (nitro phenyl). The previously described 

methodology [40] was used to assess the 

inhibitory action of compounds 6a, 6b, 6c, and 

6h against SARS-2 Mpro. According to the 

results displayed in Table 1, the 6a demonstrated 

encouraging inhibitory effect against SARS-2 

Mpro, with a The IC50 value of 2.42 µM. The 

information in Table 1 shows that groupings 

lower the biological Based on the results shown 

in Table 1, the 6a demonstrated encouraging 

inhibition of SARS-2 Mpro, with an IC50 of 2.42 

µM. According to the data of Table 1, groups 

alter 6b, 6c, and 6h, lowering the biological 

activity of the substances with IC50s of 15.2 µM, 

15.7 µM, 49.2, and 14.6 µM, respectively. When 

the 6b, 6c, and 6h are altered, the compounds' 

individual IC50s are 15.2 µM, 15.7 µM, 49.2, 

and 14.6 µM. 

How anti-SARS-2 activity works  

The chemicals' inhibitory effect 6a, 6b, 6c, and 

6h against SARS-2 Mpro was evaluated using 

the previously specified approach [40]. 

 

The ways in which compounds 13, 14, and 15a work 

 

 

Compound           Conc. (µM)                Mode of action 

 

                                              Viral adsorption               Viral replication               virucidal 

6a                       15                                    41%                         43%                                   48% 

6b                       10                             10%                      15%                          18% 

6c                        5                               00%                        00%                            10% 

6h                        2.5                           44%                        28%                              52% 

CONCLUSION 
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Seven chemicals were examined to assess their 

capability for suppression for their ability to 

suppress the SARS-2 virus after they were 

produced. The structural framework of epoxy 

benzo oxocino pyridine is the same for all seven 

compounds, but the connected side groups—

dihydroquinoxalin-2-one, dihydrobenzooxazin-2-

one, α,γ-diketo acid, and a nitro derivative of 

dihydrobenzooxazin-2-one—distinguish them 

from one another. Ethylidene hydrazide is used 

as a linker between pyridinyl and phenyl groups. 

The SARS-2 virus cannot be stopped from 

multiplying by six of the compounds, which 

show no cytotoxicity at all. 

A cytotoxic compound that prevents the SARS-2 

virus from replicating is present at a dosage that 

is within a pharmacologically attainable range. 

Epoxybenzoxocino pyridine is the compound in 

question, and it is joined to a dihydroquinoxalin-

2-one group. This molecule can serve as a good 

starting point for future studies on natural 

antivirals. 
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