
Molecular Docking Molecular Dynaimcs Simulation Studies 

For molecular docking studies BioSolveIT’s LeadIT software was used 

www.biosolveit.de/LeadIT. For visualization of docked conformations, Desmond Molecular 

Dynamics (D.E. Shaw Research) on Schrödinger Maestro 2023.4 software was opted to 

perform Molecular Dynamic Simulations study
1
. In Molecular Dynamics Simulations the 

complex of 5d with hDHFR was first prepared with Protein Preparation Workflow by options 

opting for replacing hydrogens, assigning bond orders, using CCD database, creating zero-

order bonds to metals and disulfide bonds, and deleting waters beyond 0 Å from het groups. 

In the refine tab, sample water orientations, use PROPKA pH 7.4 option was opted and the 

structure was optimized. In system builder panel, TIP3P solvent model was used for solvation 

in the orthorhombic box using buffer settings with 10 Å x 10 Å x 10 Å and minimized 

volume option was used, then Ions placement (default-recalculated) with salt addition (0.15M 

NaCl) was carried out. Complex of 5d with hDHFR after solvation resulted in 23599 atoms. 

In molecular dynamics panel, 100ns (nanoseconds) simulation time was entered, while 

recording interval was set to 100ps (picoseconds), with energy option at 1.2, it resulted in 

approximation for 1000 frames. For final run, NPT ensemble class was opted at 300.0 Kelvin 

with Nosé-Hoover chain temperature coupling and 1.01325 bar pressure with Martyna-

Tobias-Klein pressure coupling. The system followed the default relaxation protocol before 

the simulation, which included small simulations, using NVT and NPT ensembles with 

different restraints parameters.  

 

 

SI Figure 1.  Ligand RMSF. 
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SI Figure 2. Protein-Ligand interaction fraction graph of 5d-hDHFR complex. 



 

SI Figure 3. Torsion profile of ligand 5d.  

 

Bioavailability radar diagram for compound 5a. 



 

Bioavailability radar diagram for compound 5b. 

 

Bioavailability radar diagram for compound 5c. 

 

 

Bioavailability radar diagram for compound 5d. 



 

Bioavailability radar diagram for compound 5e. 

 

 

Bioavailability radar diagram for compound 5f. 

 

Bioavailability radar diagram for compound 5g. 



 

Bioavailability radar diagram for compound 5h. 

 

Bioavailability radar diagram for compound 5i. 

 

Bioavailability radar diagram for compound 5j. 



 

Bioavailability radar diagram for compound 5k. 

 

Bioavailability radar diagram for compound 5l. 

 

Bioavailability radar diagram for compound 5m. 

 

 



 

Bioavailability radar diagram for compound 5n. 

 

Bioavailability radar diagram for compound 5o. 

 

Bioavailability radar diagram for compound 5p. 



 

Bioavailability radar diagram for compound 5q. 

 

Bioavailability radar diagram for compound 5r. 

 

1H-NMR and 13C-NMR of Synthesized compounds 5(a-r)  



1HNMR, 600 MHz, DMSO-d6 of 5a 

 

 

 

13CNMR, 100 MHz, DMSO-d6 of 5a

 



 

 

1HNMR, 600 MHz, DMSO-d6 of 5b 

 

 

   13CNMR, 151 MHz, DMSO-d6 of 5b

 



 

 

1HNMR, 600 MHz, DMSO-d6 of 5c 

 

 

 

 

13CNMR, 151 MHz, DMSO-d6 of 5c

 



 

 

1HNMR, 600 MHz, DMSO-d6 of 5d 

 

 

13CNMR, 151 MHz, DMSO-d6 of 5d

 



 

 

1HNMR, 600 MHz, DMSO-d6 of 5e 

 

 

 

13CNMR, 151 MHz, DMSO-d6 of 5e

 



 

 

1HNMR, 600 MHz, DMSO-d6 of 5f 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

13CNMR, 151 MHz, DMSO-d6 of 5f 

 
 

 

1HNMR, 600 MHz, DMSO-d6 of 5g 

 

 



 

13CNMR,151 MHz, DMSO-d6 of 5g 

 

1HNMR, 600 MHz, DMSO-d6 of 5h 

 

 



 

13CNMR, 151 MHz, DMSO-d6 of 5h 

 

 

1HNMR, 600 MHz, DMSO-d6 of 5i 

 

 



 

 

13CNMR, 151 MHz, DMSO-d6 of 5i 

 

 

1HNMR, 600 MHz, DMSO-d6 of 5j

 

 



 

13CNMR, 151 MHz, DMSO-d6 of 5j 

 

 

1HNMR, 600 MHz, DMSO-d6 of 5k 

 

 



 

13CNMR, 151 MHz, DMSO-d6 of 5k 

 

 

1HNMR, 600 MHz, DMSO-d6 of 5l 

 

 



13CNMR, 151 MHz, DMSO-d6 of 5l 

 

 

1HNMR, 600 MHz, DMSO-d6 of 5m

 

 



 

13CNMR, 151 MHz, DMSO-d6 of 5m 

 

 

1HNMR, 600 MHz, DMSO-d6 of 5n   

 

 



 

 

13CNMR, 151 MHz, DMSO-d6 of 5n 

 

 

1HNMR, 600 MHz, DMSO-d6 of 5o 

 

 



 

13CNMR, 151 MHz, DMSO-d6 of 5o 

 

 

1HNMR, 600 MHz, DMSO-d6 of 5p 

 

 



 

13CNMR, 151 MHz, DMSO-d6 of 5p 

 

 

1HNMR, 600 MHz, DMSO-d6 of 5q 

 

 



 

13CNMR, 151 MHz, DMSO-d6 of 5q 

 

 

1HNMR, 600 MHz, DMSO-d6 of 5r 



 

 

13CNMR, 151 MHz, DMSO-d6 of 5r 

 

 

HRMS of synthesized compounds 5(a-r) 



5a 

 

5b 
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HPLC chromatogram of 5a 

 

HPLC chromatogram of 5b 

 



HPLC chromatogram of 5c 

 

HPLC chromatogram of 5d 

 

  



HPLC chromatogram of 5e 

 

 

HPLC chromatogram of 5f 

 

  



HPLC chromatogram of 5g 

 

HPLC chromatogram of 5h 

 

  



HPLC chromatogram of 5i 

 

HPLC chromatogram of 5j 

 



HPLC chromatogram of 5k 

 

HPLC chromatogram of 5l 

 

 



HPLC chromatogram of 5m 

 

HPLC chromatogram of 5n 

 



HPLC chromatogram of 5o 

 

HPLC chromatogram of 5p 

 

 

  



HPLC chromatogram of 5q 

 

HPLC chromatogram of 5r 

 

 


