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2.3.Physicochemical properties, pharmacokinetics, and drug-likeness profile; in silico Prediction [35-40] 

Recently, The most promising compounds can be picked in silico ADMET screens, reducing the chance of degradation of drugs in late 

stages. To achieve a desired in vivo goal, it should be balance between pharmacodynamics and pharmacokinetic properties. Also, 

Further information about regimen and drug dose are given by the prediction of brain penetration, volume of distribution, oral 

bioavailability, and clearance. Many parameters such as drug solubility S, partition coefficients, polar surface PSA, cell permeability, 

human intestinal absorption HIA, and drug-likeness score have been studied during virtual screening methods. An available orally 

drug elected in agreement with Lipinski's rule   If the molecular weight is less than 500, Log P is not higher than 5, the number of 

hydrogen bond acceptors is less than 10  and the number of donor hydrogen bond donors is less than 5. The number of rotatable bonds 

reflects molecular flexibility that plays an important role in oral bioavailability and means less orally active in a flexible molecule. The 

number of hydrogen bonding groups has also been suggested as a consideration to substitute for the polar surface area (PSA) and also 

to measure the percentage absorption (%ABS) as it is in inversely proportional to tPSA %ABS = 109 − 0.345 tPSA. 

The higher oral bioavailability exhibited by Compounds with tPSA of less than 140 A2 and 10 or fewer rotatable bonds. Herein, we 

used Molinspiration, Molsoft, and SwissADME software  for predicting the pharmacokinetic parameters of the reported compounds. 

In addition, the following pharmacokinetic parameters have been tried in silico using Pre-ADMET software: blood-brain barrier 

partitioning coefficient (BBB), cytochrome inhibition of cytochrome P4502D6 (CYP2D6), MDCK (Madden), Caco2, parameter 

(human colon cancer). MDCK (Madin–Darby canine kidney cells) coefficient of permeability, human intestinal absorption (HIA) and 

human plasma protein binding (PPB). 

3.2 Docking study 

The docking simulation investigation was performed using Molecular Operating Environment (MOE®) version 2014.09, Chemical 

Computing Group Inc., The computational software operated under “Windows XP” installed on an Intel Pentium IV PC with a 1.6 

GHz processor and 512 MB of memory. The target compounds were generated in a 3D model using the MOE builder interface. After 

examining their structures and formal charges on the atoms by means of 2D depiction, the following steps were carried out:  

 All conformers underwent energy minimization, all minimizations were performed with MOE up to RMSD gradient of 0.01 

kcal/mol and RMS distance (root mean square) 0.1 Å with MMFF94X force field and partial charges were calculated 

automatically. 



 The obtained database was then saved as a Molecular Database (MDB) file for use in the docking calculations. 

 

3.3. Target optimization:  

X-ray crystal structure of the target enzyme Topoisomerase II (PDB: 7bv2) obtained from the Protein Data Bank. The compounds 

were docked at the active site of the target enzyme. 

The enzyme was prepared for docking studies by: 

• The co-crystallized ligand has been omitted. 

• Hydrogen atoms have been added to the system with their standard geometry. 

• The connection and type of atoms are checked for any errors with automatic correction. 

• The choice of the receptor and its atoms potential were fixed. 

 

3.4. Docking of the target molecules to SARS-Cov-2 RNA-Dependent RNA (RdRP) active site 

The target compounds were docked using the MOE-Dock software. The following methodology has generally been applied: 

• The file of enzyme active site has been loaded, and the Dock is started. The program specification has been modified to: 

- Dummy atoms as the docking site.  

- Triangle matcher as the placement methodology to be used. 

- London dG as a scoring methodology to use and adjust to their default values. 

• The MDB file for the ligand was loaded to be docked has been loaded and Dock calculations were run automatically 

The obtained poses were studied, and the obtained poses showed that the best ligand enzyme interactions were selected and stored for 

energy calculations. 

 

3.5. Physicochemical properties, pharmacokinetics, and drug-likeness profile; in silico Prediction 

The lipid and physicochemical profiles of the target compounds were collected using the and Molinspiration software 

(https://standingmet.bmdrc.kr/) and Swiss ADME software (http://www.swissdme.ch/index.php). In addition, drug-likeness 

https://standingmet.bmdrc.kr/


to the target compounds was obtained using Swiss ADME software and Molsoft (https://www.molsoft.com/). The absorption 

percentage was calculated by this equation: 

%ABS = 109 − 0.345 tPSA 

where TPSA: topological polar surface area; % ABS: Absorption percentage. 
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