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Docking study  
A molecular docking study of the sixteen newly designed and synthesized 3-phenylimidazolidin-4-one and 2-amino-
thiazol-4-one compounds was performed using MOE 2019.0102 program. The newly synthesized compounds were 
drawn using ChemDraw, imported into the MOE program window, converted for their 3D forms, adjusted for the 
partial charges, and energy minimized as described earlier. The database was built containing the newly synthesized 
candidates (1–11) together with the co-crystallized ascorbic acid as a reference standard. A general docking process was 
performed using the site of the co-crystallized ascorbic acid inside cytochrome c peroxidase and streptococcus pneu-
moniae hyaluronate lyase enzyme as the docking site. Also, all the other docking parameters were adjusted as previ-
ously discussed in detail.  Moreover, it is worth mentioning that a program validation process was performed at first 
before applying the docking process by redocking the co-crystallized ascorbic acid at its binding pocket of the cyto-
chrome c peroxidase enzyme and streptococcus pneumoniae hyaluronate lyase enzyme. A valid performance was con-
firmed by obtaining a low RMSD value (˂1). 

 
Figure S1. 2D interaction images of ascorbic acid with the active sites of 2X08. 



 
Figure S2. 3D interaction images of ascorbic acid with the active sites of 2X08. 

 
Figure S3. 2D interaction images of compound 2 with the active sites of 2X08. 



 
Figure S4. 3D interaction images of compound 2 with the active sites of 2X08. 

 
Figure S5. 2D interaction images of compound 3 with the active sites of 2X08. 



 
Figure S6. 3D interaction images of compound 3 with the active sites of 2X08. 

 
Figure S7. 2D interaction images of compound 5 with the active sites of 2X08. 



 
Figure S8. 3D interaction images of compound 5 with the active sites of 2X08. 

 
Figure S9. 2D interaction images of compound 6 with the active sites of 2X08. 



 
Figure S10. 3D interaction images of compound 6 with the active sites of 2X08. 

 
Figure S11. 2D interaction images of ascorbic acid with the active sites of 1F9G. 



 
Figure S12. 3D interaction images of ascorbic acid with the active sites of 1F9G. 
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Figure S13. 2D interaction images of compound 2 with the active sites of 1F9G. 



 
Figure S14. 3D interaction images of compound 2 with the active sites of 1F9G. 

 
Figure S15. 2D interaction images of compound 3 with the active sites of 1F9G. 



 
Figure S16. 3D interaction images of compound 3 with the active sites of 1F9G. 

 
Figure S17. 2D interaction images of compound 5 with the active sites of 1F9G. 



 
Figure S18. 3D interaction images of compound 5 with the active sites of 1F9G. 

 
Figure S19. 2D interaction images of compound 6 with the active sites of 1F9G. 



 
Figure S20. 3D interaction images of compound 6 with the active sites of 1F9G. 

 
 
 
 
 
 
 
 
 
 
 
  



Chemistry  
All chemicals were purchased from Sigma-Aldrich (Taufkirchen, Germany), and all solvents were purchased from El-
Nasr Pharmaceutical Chemicals Company (analytical reagent grade, Egypt). All chemicals were used as supplied with-
out further purification. The melting points were measured by a digital Electrothermal IA 9100 Series apparatus Cole-
Parmer, Beacon Road, Stone, Staffordshire, ST15 OSA, UK) and were uncorrected. C, H, and N analyses were carried 
out on a PerkinElmer CHN 2400. IR spectra were recorded on FT-IR 460 PLUS (KBr disks) in the range from 4000 to 400 
cm−1. 1H and 13C-NMR spectra were recorded on a Bruker 400 MHz NMR Spectrometer using tetramethylsilane (TMS) 
as the internal standard, chemical shifts are expressed in δ (ppm), and DMSO-d6 was used as the solvent. At the Re-
gional Centre for Mycology & Biotechnology (RCMB) Al-Azhar University, Naser City, Cairo. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Data analysis

 





 





 
 
 
 
 
 
 



 
 



 
 
 
 
 





 
 
 
 





 
 





 
 





 
 
 



 
 
 





 
 
 



 
 





 
 
 
 

 
 

 

 


