
Identification of pyrazole derivatives of usnic acid as novel inhibitor of SARS-CoV-2 main 
protease through virtual screening approaches 

 
Miah Roney # 1 2, Gagandeep Singh # 3 4, A K M Moyeenul Huq 5 6, Md Shaekh Forid 7, Wan 

Maznah Binti Wan Ishak 7, Kamal Rullah 8, Mohd Fadhlizil Fasihi Mohd Aluwi 9 10, Saiful Nizam 
Tajuddin 1 2 

1Faculty of Industrial Sciences and Technology, Universiti Malaysia Pahang, Lebuhraya Tun 
Razak, 26300, Gambang, Kuantan, Pahang Darul Makmur, Malaysia. 

2Bio Aromatic Research Centre, Universiti Malaysia Pahang, Lebuhraya Tun Razak, 26300, 
Gambang, Kuantan, Pahang Darul Makmur, Malaysia. 

3Section of Microbiology, Central Ayurveda Research Institute, Jhansi, Uttar Pradesh, India. 
4Kusuma School of Biological Sciences, Indian Institute of Technology, Delhi, India. 

5Bio Aromatic Research Centre, Universiti Malaysia Pahang, Lebuhraya Tun Razak, 26300, 
Gambang, Kuantan, Pahang Darul Makmur, Malaysia. moyeenul@ump.edu.my. 

6School of Medicine, Department of Pharmacy, University of Asia Pacific, 74/A, Green Road, 
Dhaka, 1205, Bangladesh. moyeenul@ump.edu.my. 

7Faculty of Chemical and Processing Engineering Technology, Universiti Malaysia Pahang, 
Lebuhraya Tun Razak, 26300, Gambang, Kuantan, Pahang Darul Makmur, Malaysia. 

8Kulliyyah of Pharmacy, International Islamic University Malaysia (IIUM), Jalan Sultan Ahmad 
Shah, 25200, Kuantan, Pahang, Malaysia. 

9Faculty of Industrial Sciences and Technology, Universiti Malaysia Pahang, Lebuhraya Tun 
Razak, 26300, Gambang, Kuantan, Pahang Darul Makmur, Malaysia. fasihi@ump.edu.my. 

10Bio Aromatic Research Centre, Universiti Malaysia Pahang, Lebuhraya Tun Razak, 26300, 
Gambang, Kuantan, Pahang Darul Makmur, Malaysia. fasihi@ump.edu.my. 

#Contributed equally. 
 

 

ABSTRACT 
The infection produced by the SARS-CoV-2 virus remains a significant health crisis worldwide. 
The lack of specific medications for COVID-19 necessitates a concerted effort to find the 
much-desired therapies for this condition. The main protease (Mpro) of SARS-CoV-2 is a 
promising target, vital for virus replication and transcription. In this study, fifty pyrazole 
derivatives were tested for their pharmacokinetics and drugability, resulting in eight hit 
compounds. Subsequent molecular docking simulations on SARS-CoV-2 main protease 
afforded two lead compounds with strong affinity at the active site. Additionally, the 
molecular dynamics (MD) simulations of lead compounds (17 and 39), along with binding free 
energy calculations, were accomplished to validate the stability of the docked complexes and 
the binding poses achieved in docking experiments. Based on these findings, compound 17 
and 39, with their favorable projected pharmacokinetics and pharmacological characteristics, 
are the proposed potential antiviral candidates which require further investigation to be used 
as anti-SARS-CoV-2 medication. 
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